PABOYAS ITPOI'PAMMA
yueOHOro npeaMera «Aredépa u Hauajia MaTeMaTHYeCKOro aHa/IM3a»
ans odyuaromuxcsa 10-11 knacca (mpo¢u/IbHBINA YPOBeHb)

ITOSACHUTEJ/IbHASA 3AIITNCKA

YuebHbIM Kypc «Anrebpa ¥ Hauajia MaTeMaTHUeCKOTO aHa/M3a» SIBJISETCS
OHUM W3 Haubosiee 3HAUMMBIX B TIpOrpaMMme cpefHero oOiero obpa3oBaHwMs,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecrieunMBaeT WHCTPyMeHTaIbHYI0 0a3zy ajis
M3y4eHHusl BCeX eCTeCTBEHHO-HayUHBIX KyPCOB, a C APYroi CTOPOHBI, (OopMUDYeT
noruyeckoe M abCTpakTHOe MbIIIeHHe 00yJarolUXCs Ha YPOBHe, He0OX0UMOM
[Jisi 0OCBOeHUsI MHPOPMATHKH, 0011[eCTBO3HAHUS], UCTOPUH, CJIOBECHOCTU U APYTUX
JUCIUIUIMH. B paMKax AaHHOTO yueOHOTro Kypca oOydJaroiuecsi OBJafeBaioT
yHUBepCasbHbIM $I3bIKOM COBPEMEHHOW HayKd, KoTopasi (opMynupyeT CBOU
JNOCTW)KEHUS B MaTeMaTH4YeCKou (popMme.

YuebHbIM Kypc anreOpbl ¥ Hauaa MaTeMaTUUeCKOro aHa/iv3a 3aK/iafibiBaeT
OCHOBY [ijii YCIIeIITHOTO OBJiaZieHWsl 3akoHaMy (U3WKWA, XUMUH, OHOJIOTHH,
TIOHUMAaHHWsI OCHOBHBIX TeH/IeHI[Mi Pa3BUTHSI SKOHOMUKU U O0II[eCTBEeHHOM XKU3HHU,
TO3BOJISIET OPUEHTHUPOBATbCS B COBPEMEHHBIX IIM(PPOBBIX M KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEeHHO HCII0/Ib30BaTh UX [/ JasbHellero obpa3oBaHUus U B
TIOBCe/IHEBHOM >KU3HU. B TO >Ke Bpemsi oBjiaZieHWe aOCTPAaKTHBIMH M JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMM anreOpbl ¥ MaTeMaTUueCcKOTO aHajau3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBaThH WCTMHHOCTb, [[OKa3bIBaTh
YTBEP>KJeHUsI C TOMOIIbI0 MHAYKIUM U pacCyxjaTh AeJyKTUBHO, HCIO/b30BaTh
00001IeHe ¥ KOHKpeTH3alldio, abCTpardpoBaHWe W aHAJIOrHio, (OpMHUPYeT
KpeaTUBHOe Y KpUTUUeCKOe MbIIIIeHHe.

B xoge u3yueHusi yueGHOro Kypca «Asiredpa ¥ Hayaja MaTeMaTHUeCKOTO
aHasM3a» 00ydaroluecs MOJyYyaloT HOBBIM OIBIT pellleHus] TPUK/IaJHBIX 3ajad,
CaMOCTOSITeJTLHOTO TTOCTPOeHUs] MaTeMaTHYeCKUX Mojiesied peasibHbIX CUTYal[uH,
WHTepIipeTaliid  TOJy4YeHHbIX  pellleHWH, 3HaKOMSTCS C  TIpUMepamu
MaTeMaTHUYeCKUX 3aKOHOMEepHOCTeli B TIpUpOJile, HaykKe U MCKYCCTBe, C
BBI/JAIOIIUMUCS] MaTeMaTUUeCKUMU OTKPBITUSIMUA U UX aBTOPaMH.

YuebHBI Kypc 00/aZiaeT 3HAuMTEebHBIM BOCTIMTATeTbHBIM TTOTEHIIMATIOM,
KOTOpBbIN peanv3yeTcs KaK depe3 yueOHbI MaTepwan, CIIOCOOCTBYIOUIUM
(hopMHpPOBaHMIO HAyUHOTO MUPOBO33DEHMS], TaK U uepe3 Creluduky ydeOHOMN
JesaTebHOCTH, TpeOyrollell TPOAO/KUTENHHON  KOHLIEHTPALMU  BHUMaHUS,
CaMOCTOSITeJTbHOCTH, ~aKKypaTHOCTM W  OTBETCTBEHHOCTH 3@  TIOJTyYeHHBIH
pe3yJibTarT.

B ocHoBe MeTonuku oOyueHWs] anreOpe W HauajaM MaTeMaTHUeCKOTO
aHaJIM3a JIeXKUT JIeATeIbHOCTHBINA TIPUHIUI 00yUeHusl.



B crpykType yueOHOro Kkypca «Asrebpa W Havajla MaTeMaTHUeCKOTrO
aHa/iM3a» BblJle/ieHbl Ce/lyIole CofiepKaTe/lbHO-MeToAuuecKre TUHUM: «Yucna
Y BBIUMC/IeHUs», «DPYHKIMK U TpadHrKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOTo aHa/iu3a», «MHOKecTBa ¥ JIOTHKa». Bce OCHOBHBIE
cojiepKaTe/IbHO-MeTOANUeCKe JIMHAM W3y4YaloTCs Ha TPOTSDPKeHWW [BYX JieT
oOyueHMs Ha ypoBHe cpeaHero o0Oiero oOpa3oBaHUs, €CTECTBEHHO IOTIO/THSIS
JpyT JIpyra W TOCTEIIeHHO HAChIIasiCh HOBBIMM TeMaMU U paszesiaMH. JaHHBIHA
yueOHBIE KypC SIB/II€TCS HWHTETpaTHBHBIM, IIOCKOJIBKY 0O0BeAuHseT B cebe
cojiep)kaHre HeCKOJIbKMX MaTeMaTHUeCKUX AWCLUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETpHs, MaTeMaTUueCKWi aHa/lu3, TeOphsi MHOXKeCTB, MaTeMaThyecKas
noruka u gpyrue. [To mepe Toro kKak oOyuatoluecsi OB/ajieBaloT BCE Oosiee
IIIMPOKHUM MaTeMaTHUYeCKUM arlliapaToM, Y HUX MOC/Ie/loBaTe/IbHO (hopMUupyeTcs U
COBEpIIIEHCTBYeTCSI yMeHHe CTPOUTh MaTeMaTH4yecKyld MOJie/ib peanbHOMN
CUTYyal[uH, IPUMEHSITh 3HaHUS, TOyYyeHHble TIPYU W3ydeHUu yueOHOTO Kypca, JJis
pellIeHns] CaMOCTOATeTbHO C(hOPpMY/TMPOBAaHHON MaTeMaTHUeCKOU 3ajlaud, a 3aTeM
WHTEpIIPEeTUPOBATh CBOM OTBeT.

Copep>kaTeibHO-MeTOuUecKass TUHHUS «UKc/la ¥ BBIYKMC/IEHHUS» 3aBepILIAeT
dbopMrpoBaHHe HaBLIKOB MCIOb30BaHUs /IeMCTBUTEIbHBIX UnCesl, KOTOpoe ObLIOo
HauaTO Ha YpPOBHe OCHOBHOIO o011iero oobpa3oBanusi. Ha ypoBHe cpefHero o6iiero
obOpa3oBaHuss ocoboe BHUMaHHe yJenseTcs (OPMHPOBAHWIO  HABBLIKOB
pallOHa/bHBIX BBIUMC/IEHHH, BK/IIOUAOLIUX B Cce0si MCIIO/b30BaHWe pa3/InyHbIX
dbopM 3amMcy uyMcia, yMeHue [efaTh MPUKUIKY, BBIIOMHATb TPUOIDKEHHbIE
BBIUMIC/IEHHs], OLIEHWBaThb UHC/IOBbIE BBIpaKEHHs, paboTaTh C MaTeMaTHYeCKUMH
KOHCTaHTaMU. 3HaKOMble OOyYaroIMMCs MHOXKeCTBA HaTypalbHBIX, IIeJbIX,
pallOHA/NbHBIX YW JeUCTBUTENBHBIX  UHMCe/N  JIOTIONHSIOTCS  MHOXKEeCTBOM
KOMIUIEKCHBIX YHMCe/J. B  KaXA0oM U3 3TUX MHOXXEeCTB DPacCMaTpPUBAOTCS
CBOWCTBEHHbIe eMy crelduyeckre 3a/laud MW Olepalyy: JejieHue Halleso,
OTIepPUPOBaHHE OCTaTKaMM Ha MHOKECTBe I[e/IbIX UHces, 0CoOble CBOMCTBA
palOHa/IbHBIX U UPPALIMOHA/IBHBIX UHCesI, apupMeTHUecKrie Orepaliydy, a TakxkKe
M3B/iledeHre KOPHsI HATypaJbHOW CTeleHH Ha MHOKeCTBe KOMILIEKCHBIX YMCell.
Bnarozmapsi moc/iefioBaTe/lbHOMY PACIIUPEHHI0 Kpyra HCIOIb3yeMbIX YHCeT |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TIPUMEHEHUs /il pellleHyst pa3/inuHbIX 3a7au
dbopMuUpyeTcsi TIpeJCTaB/ieHre O eJUHCTBE MaTeMaTHKU KaK HayKu U eé pOou B
TIOCTPOEHHH MoOjie/iel peasbHOTO MHPA, IIMPOKO UCIIO/b3YIOTCS 00001eHre U
KOHKpeTH3aIysl.

JIuHusi «YpaBHEeHUS W HEPAaBeHCTBA» peanu3yeTcsl Ha MPOTSHKEHWH BCETOo
oOyueHMs] Ha YpOBHe cpegHero o0miero o0Opa3oBaHUsA, ITOCKOMBKY B KaKIOM
pa3zesie Ilporpammbl TIpelyCMOTPEHO pellleHhe COOTBeTCTBYHOIIMX 3aiau. B
pe3ysibTaTe OOyuvarolyecsl OBJIQZIEBAIOT Pa3/IMUHBIMA  METO/[aMH  PelleHUs



pallMOHA/IbHBIX, UWppalMOHa/bHBIX, T[OKa3aTelbHbIX, JIOTapUOMUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHWI, HepaBeHCTB W CHUCTeM, a Takxke 3ajady,
cojiep)Kalux rMapameTpul. [lonyueHHble yMeHMsI IIMPOKO MCIO/b3YHOTCS TIpU
yccieoBaHUM (YyHKLMI C TIOMOILBIO TIPOM3BOJHOW, MPHU pelleHud MPUK/IaZHbIX
3ajlau ¥ 3a7lau Ha HaxoyKZeHWe HauOO/bIIMX U HaUuMEeHBIINX 3HaueHUN (yHKIUH.
[aHHasi cofiep>kaTenbHasi IMHUSL BKIIOYaeT B cebst Takke (popMUpOBaHUE YMeHUM
BBIMIOJIHATL ~ pacuéTel 1o  (Qopmynam, TipeoOpa3oBaHMsl  paLMOHAJ/IbHBIX,
VppaLMOHA/IbHBIX U TPUTOHOMETPUUECKUX BBbIP@KEHWM, a TakKe BbIpaKeHHUH,
cojiepKalliux CTereHu U Jiorapudmbl. bmarogaps n3ydyeHuto anreOpandeckoro
Marepuasa TIPOUCXOJUT  JajibHellllee  pa3BUTHE  AJFOPUTMUUYECKOTO U
abCTpaKTHOTO MbIlIeHHsT 00yuaromxcsi, (OPMUPYIOTCSI HaBLIKW [1e[yKTUBHbIX
paccyxaeHuid, paboTel C  CUMBOJBHBIMM  (OpMaMHd,  TIpeZCTaBJIeHHs
3aKOHOMEpHOCTeld W 3aBHCHMMOCTell B BHJe PaBeHCTB M HepaBeHCTB. AuirebOpa
nipeasiaraeT  S(QQeKTrBHble WHCTPYMEHTbI [JjIsi PpelleHusi TpaKTUYeCKUX |
eCTeCTBEeHHO-HAayUHbIX 3ajjau, Har/siiHO JeMOHCTPUPYeT CBOU BO3MOXKHOCTHM Kak
s13bIKa HayKHU.

CopeprkarenbHO-MeToAMYeCKas JUHAA «DPyHKIMM W TpaduKHU» TEeCHO
rieperyieTaeTcss C JPYTMMM JIMHUSIMH yueOHOTro Kypca, MOCKOJIbKY B KaKOM-TO
CMBIC/Ie 3aJ]aéT TMOC/e/10BaTe/IbHOCTh W3yUyeHus MaTepuana. V3yueHue cTerleHHOM,
TI0Ka3aTe/IbHOM, JIOrapu(p)mmyecKor U TPUrOHOMETPUYeCKUX (PYHKLMH, UX CBOWUCTB
1 rpaduKoB, UCTIONB30BaHUe (MYHKIUN [0 pellleHus 3a/au U3 APYTUX yueOHbIX
TpeIMETOB U peasibHOW >KM3HU TEeCHO CBSI3aHO KaK C MaTeMaTU4eCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHMIl U HepaBeHCTB. [Ipu 3ToM 0oJ/ibllloe BHUMaHUe
yzensiercss (GOPMUPOBAHUIO YMEHUs BbIpaKaTb (POPMYy/IaMU 3aBUCUMOCTH MEXIY
pa3/IMUHbIMKA BeMUMHAMM, HWCC/AeloBaTh IOTyueHHble (YHKIUM, CTPOUTb HX
rpaduku. MaTepuan 3TOH coj/iepKaTe/IbHOM JIMHWYM Halle/ieH Ha pa3BUTHe YMeHUM
Y HaBLIKOB, TO3BOJISIOLIMX BbIpaKaTh 3aBUCUMOCTH MeXAy BeJWYMHaMU B
pas/iMuyHOM (popMe: aHaIMTUYeCKOM, rpauuecko U CA0BeCHOW. Ero usyueHue
CrocobCTBYeT pa3BUTHIO  aATOPUTMHUYECKOTO MBIILJIEHHUs, CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTHU3alluW, UCIT0/Ib30BaHHIO aHAJIOTHH.

CopepxxarenbHasi MUHUS «Hauasa maTreMaTHyeckKoro aHasau3a» I03BOJISET
CYLLeCTBEHHO pacIIMpUTh KPyr KakK MaTeMaTH4yeCKuX, TakK W TMPUK/IaJHbIX 3a/ay,
JOCTYHBIX O0YYarOIIMMCs, TaK KaK y HUX TIOSIB/IIETCS BO3MO>KHOCTH CTPOUTH
rpadvKi C/I0KHBIX (YHKLWM, OmMpefensiTh WX HauOoJblIMe W HauMeHbIIIne
3HAUyeHUs], BBIYUC/ATh TUIOWAAU (GUryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCcKopeHusi TipoueccoB. [laHHasi cojepsKaTe/ibHasi JIMHUSI OTKpbIBAaeT HOBBIE
BO3MOJKHOCTM TIOCTPOEHHUSI MaTeMaTUUeCKUX Mojesieli peanbHbIX CUTYyaluH,
MO3BOJISIET HAaxO[WThb Hawyulllee pellleHWe B TMPUKIAaJHbIX, B TOM UHKCJe
CoLManbHO-9KOHOMUYECKHX, 3aZjlauax. 3HAKOMCTBO C OCHOBaMU MaTeMaTUUYeCKOro



aHa/iM3a CIOCOOCTBYeT pa3BUTUIO abCTPaKTHOTrO, (OPMa/IbHO-IOTHYECKOTO M
KpeaTUBHOT'O MBbIIILJIeHUs, (POPMHPOBaHUIO yMeHWM pAaclio3HaBaTh IPOsIB/IEHUS
3aKOHOB MaTeMaTHK{ B HayKe, TeXHHWKe W UCKyccTBe. OOydaroluecss y3HaOT O
BBIIAIOIMXCS pe3y/ibTaTaX, IMOMYYeHHbIX B XO/le Pa3BUTHUS MaTeMaTHKH Kak
Hayku, 1 00 UX aBTOpax.

CopeprkaTelbHO-MeTO[uUecKas JIMHUSA «MHOXeCTBa M JIOTHKa» BK/IFOUAeT B
cebsi 2/1IeMEHTBI TEOPUM MHOXKECTB W MaTeMaTU4YecKoW JIOTUKUA. TeopeTHKo-
MHO>KeCTBEHHbIe TIpe/ICTaB/IeHHs] IIPOHU3BIBAIOT BeCh KYPC IMIKOJIbHOM MaTeMaTHKH
W TIpeJjiaraioT Haubosiee yHWBepPCaAbHBIA $3bIK, OOBEAVHSIONMIUI BCe pa3fiesibl
MaTeMaTUKH U e€ TpUIOKEeHW, OHM CBSI3bIBAIOT pa3Hble MaTeMaThyecKue
JUCHMIUIMHBI W WX TPUIOKEHWs B eAWHoe Iiefioe. [l03TOMy Ba)KHO [aTh
BO3MOXXHOCTh OOy4YaroIlleMycsi TIOHUMaThb TeOPEeTHUKO-MHOKECTBEHHBIN  SI3bIK
COBpeMEeHHOW MaTeMaTWKHW M WCII0/Ib30BaTh €ro /Jisi BbIPA’KeHHUSI CBOMX MBIC/IEH.
[OpyruM Ba)KHBIM TIDU3HAKOM MaTeMaTHMKKW KakK HayKu CJefiyeT TpHU3HATh
CBOMCTBEHHYIO el CTpOroctb OOOCHOBaHWI W CjefloBaHWe OIpe/ie/IEHHBIM
npaBUaM  TIOCTPOEHUS]  JI0Ka3aTelbCTB.  3HAaKOMCTBO  C  3JIeMeHTaMu
MaTeMaTUUeCKOW JIOTUKW CIoCOOCTBYeT pa3BUTUIO JIOTUUECKOTO MBIIUIeHHS
00yuaroIuXcsl, M03BOJISIET UM CTPOUThH CBOM PACCY>K/IeHHUSI Ha OCHOBE JIOTUYeCKUX
1paBw/I, GOPMHUPYET HAaBBIKK KPUTHUECKOTO MBIIIIEHHS.

B yuebHOM Kypce «Asrebpa W Hauajla MaTeMaTHUeCKOro aHain3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTHUyecKOro MOJe/SUPOBaHusl, KOTOPble MpH3BaHbI
criocobcTBoBaTh  (POPMUPOBAHUIO HABLIKOB TIOCTPOEHUS] Mojesiell peambHBIX
CUTyallui, WCCIe[OBAaHUSI 3THUX MOJejiell C TOMOIIBbI0 armapaTta anreOpel |
MaTeMaTH4eCKOTO aHaju3a, WHTeprpeTaluyd TOMy4YeHHBIX pe3ysbTaToB. Takue
3a/laHUsl BIUIETEHBI B KaXK/IbIA U3 pa3/iesioB ITPOrpaMMbI, TIOCKOJIbKY BeChb MaTepra
yueOHOTro Kypca LIMPOKO HMCIO/b3yeTcsl [jisi pellleHus MpUKIaAHbIX 3ajad. [Ipu
pellleHWd  peaslbHbIX  TMpaKTUUYeCKWX  3ajau  oOyuaroliuecss  pa3BUBAIOT
Hab/roiaTeNlbHOCTh, YMeHWe HaxOJUTb 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCTIO/Ib30BaTh  aHa/IOTHUIO, 00001jaTh W  KOHKPETH3UpPOBaTh  Mpobiemy.
HesiTelbHOCTb 110 (JOPMUPOBAHUIO HABBIKOB peIlleHUst TIPUK/IJHBIX 3a7iau
OpraHM3yeTcs B MpOIlecCe HW3ydeHUsT BCceX TeM yuebHOro kypca «Anrebpa u
Hayasjla MaTeMaTH4YeCcKoro aHam3a».

Ha wu3yuyeHue yueOHOrO Kypca «Asarebpa W Havala MaTeMaTUUeCKOTO
aHanM3a» oTBoAuTCs 272 vaca: B 10 Kinacce — 136 yacoB (4 yaca B Heziento), B 11
Kiacce — 136 yacoB (4 uaca B HeJie/io).



COAEPXXAHUE OBYUEHUSA
10 K/TACC

Uuc/ia 1 BBIUMC/IEHUs

ParuoHanpHble unciia. OObIKHOBEHHbIE W JleCATHUHbIE ApOOH, TIPOIEHTHI,
beckoHeuHble TiepuoAnueckre apobu. [IpuMeHeHue Apobeild M TIPOLIEHTOB IS
pelleHus TIPUK/IaJHbIX 33/1au U3 pa3/IM4YHbIX OTpac/ier 3HAaHWW U peaslbHOM JKU3HU.

[eWicTBuTenbHble uKc/ia. PallMOHa/lbHble W UppallMOHa/bHbIE YHC/Ia.
ApubdmMeTrueckre  omepaldd C  JeHCTBUTeNbHBIMM  4YUCAaMH.  Moaynb
JeNCTBUTEILHOTO YKC/la U ero CBocTBa. [IpubmkEéHHBIe BHIUMC/IEHUS, TIpaBUsia
OKpYTJIeHH!s], IPUKK/KA U OLIeHKa pe3yJ/ibTaTa BbIUKMC/IeHUN.

CreneHb C wUenbIM MoKasaTteneM. buHoMm HbroToHa. Vcnosb3oBaHue
no/xo/siieid (GopMbl 3aMUCU AeUCTBUTEbHBIX UMCeT /ISl pellieHUs TPAKTUUeCKUX
3a/1au Y NpeJCTaB/IeHUs JAaHHBIX.

ApudmeTruecKuii KOpeHb HaTypaJbHOM CTeINleH! U ero CBOMCTBA.

CreneHb C palMOHA/JbHBIM TIOKa3aTesleM U e& CBOMCTBa, CTeleHb C
JIeCTBUTEIbHBIM MOKa3aTe/ieM.

Jlorapupm uymcna. CpoiicTBa sorapudma. JlecsiTuuHble W HaTypasibHbIE
norapu@mal.

CuHYC, KOCMHYC, TAHTe€HC, KOTaHTeHC UWCJIOBOr0 aprymeHTta. ApPKCUHYC,
aPKKOCUHYC M apKTaHIeHC YMC/I0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBaA

ToxkmecTBa W TOXKJeCTBeHHble IIpeoOpa3oBaHUs. YpaBHEHUE, KODPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUsI U YypaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcHOBHbIE MeTO/IbI pellieHUs Le/biX U APOoOHO-pal[MoHaTbHBIX YPAaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW IlepeMeHHOW. /[lesleHMe MHOro4jieHa Ha
MHOTOwieH ¢ ocratkomM. Teopema be3sy. MHorouwieHsl C  L{e/IbIMU
kKo3bduimentamu. Teopema Buera.

[Tpeobpa3oBaHus YUCIOBBIX BhIPA’KEHUH, COZIepyKallliX CTeleHH M KOPHHU.

VppanoHaibHble ypaBHEHUS. OcCHOBHBIE MeTO/bI peleHus
VppalMoHabHbIX YPaBHEHUI.

[Toka3zaTenbHble ypaBHeHUsl. OCHOBHbIE MeTO/bI peLIeHHs MOKa3aTeJIbHbIX
yPaBHEHHUU.

[Tpeobpa3zoBaHue BbIpaXkKeHU, CO/ieprKalluXx J0raprudMbl.

Jlorapudmuueckue ypaBHEHMUS. OCHOBHBbIE MeTO/Ibl pelLeHust
norapu(pmMUUYecKux ypaBHeHU.
OcHOBHBIE TPUTOHOMeTpUuyeckKue dbopMy bl [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIpDa)KeHUW. PellieHe TPUrOHOMETPUUECKUX YPaBHEHUM.



PellleHrie cUCTeM JIMHEWHBIX YpaBHEHUW. MaTpuija CUCTEMBbl JIMHEUHBIX
ypaBHeHuu. Ornpepenutens MaTpulbl 2X2, ero reOMeTPUYECKUM CMBICT U
CBOMCTBA, BBIUMC/IEHHE €ro 3HaueH!s, MpUMeHeHWe OmpejeuTens JJs pelleHus
CUCTeMbl JIMHEWHBIX ypaBHeHUWH. PellleHrWe NpPUKIAHBIX 337aud C TOMOILbIO
CUCTeMbl JIMHEWHBIX ypaBHeHWU. VcciemoBaHue TIOCTPOEHHOM MOZENMU C
TIOMOLLIbIO MaTPULL U OTpe/ie/TUTeNei.

[TocTpoeHne MareMaTUUYeCKUX MOJeJield peajbHOM CUTYalMd C TOMOLLbIO
ypaBHeHUI U HepaBeHCTB. [IpuMeHeHue ypaBHEHMM M HEPABEHCTB K PeLIeHUIO
MaTeMaTUUeCKHUX 3a/lad M 3aJad M3 pa3MuHbIX 00/ilacTell HayKu W peasibHOU
JKU3HU.

dyHkuuu ¥ rpadpuku

@OyHKIus, crnocobbl 3ajaHus (QyHKUUH. B3aumHO o6patHble (QyHKIUH.
Komno3uimus  ¢yHkuui. ['paduk QyHKIMU. OneMeHTapHble TpeoOpa3oBaHUs
rpadrKoB GhyHKIMM.

Ob6sacThb ompejiesieHHss U MHOXKeCTBO 3HaueHUM (yHkuyu. Hym dyHkuumu.
[TpoMeXXyTKH 3HAKOMOCTOSIHCTBA. YETHBIe U HeuéTHble PyHKUMU. [Tepuoguueckue
¢bynkuyu. TIpoMeXyTKM MOHOTOHHOCTH (PYHKI[MUM. MakKCMMyMbl U MUHHMYMBI
dbynkiuu. Harbosibiliee v HaMeHblllee 3HaUeHUsT PYHKLIMK Ha TIPOMEXKYTKe.

JIuHeliHasi, KBa/lpaTUUHasi W APOOHO-NMHeMHass (yHKIUU. DJjieMeHTapHOoe
VICC/Ie/IOBaHKe U NTOCTPOeHHe UX rparKoB.

CreneHHas (yHKLUsI C HaTypa/lbHBIM U 11e/IbIM 1oKa3arteseM. Eé cBoiicTBa U
rpaduk. CpoicTBa M rpadMK KOPHS N-OM CTeleHW KakK GYHKIUA OOpaTHOM
CTENeHU C HaTypasbHbIM [TOKa3aTeseM.

[Toka3aresnbHass ¥ jorapu@muyeckass (PyHKLMM, UX CBOMCTBA U TIpa(UKH.
HWcnonb3oBaHue rpadykoB GyHKLWM Jis pellieHus] ypaBHeHU.

TpuroHomeTpruueckasi OKPY>KHOCTb, OIpe/ieJieHhe TPUTOHOMeTPUYECKHUX
(yHKIMI YMC/IOBOTO apryMeHTa.

@DYHKI[MOHA/IbHbIE 3aBUCMMOCTM B peaslbHbIX [poLjeccax U SBIEHUSIX.
['pacdviku peasbHbIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4eCKOro aHa/iu3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3a/jaHusl TIOC/e/loBaTe/IbHOCTe. MeTo
MaTeMaTUueCcKon VHJYKIWU. MOHOTOHHBIE u orpaHuYeHHbIe
1oc/ie/oBaTelbHOCTA. VICTOpUsi BO3HUKHOBEHHsI MaTeMaTUUeCKOro aHajau3a Kak
aHa/ir3a 6eCKOHEUHO MaJIbIX.

ApudmeTnueckasi U TeoMeTpuueckasi iporpeccuu. beckoHeuHo yObiBaroijas
reomerpuueckasi nporpeccusi. Cymma 6eckoHeuHO yObIBarolieii TeoMeTpruuecKou
Nporpeccuy. JIMHeMHbIU U SKCITOHEeHLUATbHBIN pOCT. Yuciio e. @opMyJia C/I0XKHBIX
npouleHToB. Mcronb3oBaHWe TMPOTrpeccuy [Jis  pelleHusi peaibHbIX —3ajay
TIPUK/IAJHOrO XapakTepa.



HerpepbiBHbIE (YHKIMM M WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHKuMM. CBolMcTBa (PYHKLMM HeNpepbiBHBIX Ha OTpe3ke. MeTto
VHTEpBasioB [jis pellleHus HepaBeHCTB. IIpuMeHeHHe CBOWCTB HeIpepbIBHBIX
GyHKUMN /151 pelueHus 3aay.

[TepBasi u BTOpasi Npon3Bo/iHble GyHKLMU. OnpeiesieHre, TeOMeTPUUYeCKUi U
(bu3rMUeCcKUi CMBIC/ IPOM3BOAHON. Y paBHeHHe KacaTeTbHOH K rpaduKy hyHKIMH.

[Tpou3BoAHbIe  37eMeHTapHbIX  (GyHKIuA.  [Ipou3BogHass  CyMMBI,
Tpou3Be/ieHNs, YaCTHOTO Y KOMITO3ULIUU (PYHKITUH.

MHo)xecTBa M JIOTMKa

MHoOXeCcTBO, omnepalvd HaJ MHOXEeCTBaMM W HX CBOMCTBa. Jluarpammel
Ounepa—BeHHa. [IpuMeHeHMe TeOpeTHKO-MHOXXECTBEHHOIO —arrapara Jis
OMMCAHUS peaslbHbIX TMPOLECCOB U SIBJIEHWM, MpU pellleHur 3ajjad U3 Apyrux
yueOHBIX MPeZIMeTOB.

OmnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTHUeCKOTO OOBeKTa, C/e/iCTBUE,
J10Ka3aTe/IbCTBO, PABHOCU/IbHBIE YDaBHEHUSI.

11 K/TACC

Yucia v BBIYMC/IEHUSA

HartypanbHble U liesible yncia. [IpruMeHeHre TIPHM3HAKOB e TUMOCTH 1]e/TbIX
yuces, Haubosbiuii o6 genurens (Aanee — HOJI) u HaumeHblliee oOiiee
kpatHoe (ganee — HOK), ocTtaTkoB o moay/to, anropurMa EBknuza i/ pelieHust
3a/lau B LieJIbIX YKUC/Iax.

KomriiekcHble umciaa. AnreOpavueckas W TPUTOHOMeTpUUecKas (POpPMBI
3aMMCU KOMIUIEKCHOTO uucia. ApudmeThueckue orepalydd C KOMILIEKCHbIMU
yncsiaMd. M300pakeHre KOMITIEKCHBIX UHCEeJ Ha KOODJAWHATHOW TIJIOCKOCTH.
®opmysia Myaspa. KopHu n-ou cTerneHu U3 KOMILUIEKCHOTO uvcia. [IpumeHeHue
KOMIJIEKCHBIX YUCesT [i/1s1 pelieHus1 (pUu3nuecKux U reoMeTpruecKux 3a/au.

YpaBHeHUsA ¥ HepaBeHCTBA

CucrtemMa ¥ COBOKYMNHOCTh YpaBHEHHWW W HEPAaBeHCTB. PaBHOCWU/IbHbIE
CHUCTeMbl U CUCTeMbI-CJie/ICTBUSI. PaBHOCU/IbHbIE HEPABEHCTRaA.

OTbop KOpHeH  TPUTOHOMETPUUECKMX  yYpaBHEHHWW C  TIOMOII[bIO
TPUTOHOMETPUUECKOUW OKPY>KHOCTU. PellieHre TPUroHOMeTpUUeCKUX HePaBeHCTB.

OcCHOBHbIE MeTOZbl  pellileHHs TI0Ka3aTe/lbHbIX U  JiIOrapu(MuueckKux
HepaBeHCTB.

OcHOBHBbIe MeTO/Ibl pellleHUs] UppaljMOHaIbHBIX HEPABEHCTB.

OcCHOBHbIEe METOZIbl PpeIleHUs] CUCTEM U COBOKYITHOCTeM paljMOHa/bHbIX,
VppalMOHATbHBIX, TTOKa3aTe/bHbIX U JorapuMUUeCcKUX ypaBHEHUM.

YpaBHeHUsI, HepaBeHCTBa 1 CUCTeMbI C ITapaMeTpaMH.



[IpumeHeHUe  ypaBHEHWM, CUCTEM UM  HEpPaBeHCTB K  pelleHHI0
MaTeMaTUUeCKUX 3aJad M 3aJad M3 pa3/MuHbIX 00/ilacTell HayKu U peasibHOU
)KU3HHU, UHTepIpeTaLysi MoJyueHHbIX pe3y/bTaToB.

DyHKIUM U rpaduKu

I'paduk komrosuiuu (yHKUMHA. ['eomeTpuueckrue o006pa3bl ypaBHEHUH U
HepaBeHCTB Ha KOOP/IMHATHOM TIJIOCKOCTH.

TpuroHomeTpruueckue QyHKIMU, UX CBOKMCTBA U rPaPUKHU.

['pariueckrie MeTO[bl pelleHWsi YpaBHEHHWHM W HepaBeHCTB. ['padpuueckue
MeTO/Ibl PellieHus 3a/iau C TlapaMeTpaMu.

Wcnonb3oBaHue rpauKoOB (QYHKOMM [Ji1 UCC/IeJOBaHUsl TIPOLIECCOB M
3aBUCHMMOCTe, KOTOpble BO3HUKAIOT TPU pelLleHWM 3a/au U3 [pPyrux yueOHbIX
TIpeIMETOB U peasbHOW JKU3HU.

Hauasia MmaTeMaTH4eCKOr0 aHa/Iu3a

[TpumeHeHMe TIPOU3BOAHOM K MCC/Iel0BaHUI0 (YHKLWK HA MOHOTOHHOCTb U
KCcTpeMyMbl.  HaxokzieHue  Haubosiblllero W HaWMEHBIIEro  3HaueHWi
HerpepbIBHOM (PYHKLIMU Ha OTpe3Ke.

[TpumeHeHUe TPOU3BOJHOM [/Isi HAXOXK/EHWs HaWwIyudlllero pelleHus B
TIPUK/IaZHBIX 3ajjayax, [Jsi OrpeJiesieHUs CKOPOCTM W YCKOPeHMsi TpoLiecca,
33/laHHOT0 (hOpPMYJIOH WK TPa(UKOM.

[TepBooOpasHasi, OCHOBHOe CBOMNCTBO mepBooOpasHbix. IlepBooOpa3Hbie
y/ieMeHTapHbIX QyHKIUH. [IpaBria HaxoKaeH!s TepBO0OpPa3HbIX.

WNuTerparn. ["'eomeTpruecKui CMBICJI WHTerpa’a. Brruuciienue
orpeJenéHHOro UHTerpasa 1o dbopmysne HetoToHa-JIeliOHuIIa.

[TpumeHeHue uHTerpana [/is HaxOXAeHWs IUIOaled IJIOCKUX (QUryp u
00BEMOB reOMeTPUUeCKUX TeJl.

[Tpumepsbl pemieHuit auQdepeHManbHbBIX ypaBHeHUM. MaTemaTuyeckoe
MOJZIe/IMPOBaHMe  peasbHbIX TIPOLIECCOB C TOMOLUbI0  AU(depeHLanbHbIX
ypaBHEHUM.



I[NTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHEBIMM YPOBEHBL) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpa)kiaHCKOT0 BOCTIMTAHMSA:

cchopMHPOBAHHOCTh IPAYKJAHCKOM MO3UILIMK 00yJaroIerocss Kak akTHBHOTO U
OTBETCTBEHHOTO  UYieHa  pOCCHMMCKOro  o0ilectBa,  TIpeJCTaBleHHe O
MareMaTUYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUS Pa3lMUHbIX CTPYKTYp, SIBJI€HUM,
npoLieAiyp TpakKAaHCKoro oOiectBa (BbIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aMMO/IeICTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUU C UX
GyHKUUSIMU U Ha3HaUeHUeM;

2) NaTPUOTHUYECKOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAaHCKON WIEHTUYHOCTH, YBa)KEHUS K
MPOIIJIOMY M HacCTOSI[EMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHOEe OTHOILLeHWe K
JOCTVXKEHHSIM POCCUHCKUX MaTeMaTUKOB M POCCUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCTO/Ib30BaHUe 3TUX [JOCTW)KeHUM B J[PYrUX HayKax, TeXHOJIOTUsiX, cdepax
9KOHOMMKUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUe YXOBHBIX 1[@HHOCTeM pPOCCUUCKOro HapoAa, CoOpMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHWS, STUYECKOTO TOBeJeHUs, CBA3aHHOTO0 C MPaKTUUeCKUM
TIpUMEHEHVEeM [IOCTM)KEHUM HAayKu W [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOeHKe YCTOMUHBOTO Oy 1yIiiero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIeHWe K MUDY, BK/IKOYasi 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEPHOCTel, 00BEeKTOB, 3a/lay, PellleHHi, PacCyKeHn, BOCTIPUMMYNBOCTD
K MaTeMaTUuUeCKHUM acrieKTaM pa3/MuHbIX BHUJIOB UCKYCCTBa;

5) ¢pu3nuecKoro BOCIUTAHUA:

chOpMUPOBAHHOCTbL yMEHUSI TIPUMEHSITb MaTeMaThUueCKue 3HaHUs B
VHTepecax 370pOBOro 1 6e3oracHoro obpasa »K1M3HU, OTBETCTBEHHOE OTHOILLIeHHe K
CBOEMY 3/I0POBBIO (37]0pOBOe THMTaHWe, CcOa/aHCHPOBAHHBLIM PEXXUM 3aHSATHH H
OT/IbIXa, pery/sipHasi ¢u3uueckasi akTUBHOCTh), (PU3rueckoe COBepIlIeHCTBOBAHUE
TIPU 3aHSATHSX CITIOPTUBHO-03/]0POBUTETBHOU /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAHWE IIeHHOCTH TPYAOII00Us, HHTepec K
pa3nuuHbiM  chepaM  TpoecCUOHATBLHOM  [1eATe/TbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUI0KeHUsIMHM, yMeHHe COBepIllaTb OCO3HaHHBIA BHIOOD
Oyayiieii mipodeccuu W peann30BbIBaTh COOCTBEHHbIE >KHM3HEHHbIe TUIaHbI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTreMaTMuecKoMy  0oO0pa3oBaHHI0 U
camMo00pa30BaHUI0 Ha TMPOTSHKEHWM BCeW >XU3HU, TOTOBHOCTh K AaKTUBHOMY
YUaCTHIO B PellIeHUH MPaKTUUeCKHX 3a/lau MaTeMaTHUeCKOW HaIlpaB/IeHHOCTH;

7) 3K0/I0THYeCKOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh  JKOJIOTUYECKOW KYyJ/IbTypbl, TIOHHMaHWe BJUSHUS
COLIMabHO-9KOHOMUYEeCKUX MPOLIeCCOB Ha COCTOsIHKE TIPUPOAHON U COLIMATbHOU
cpefibl, 0CO3HaHUe I7100abHOTO XapaKTepa KO0JIOTHUeCKUX rmpobieM, OpyueHTalus
Ha TIpUMeHeHWe MaTeMaTUUYeCKWX 3HaHWW [/ pelleHdss 3aZiad B 00JacTH
OKpY>KaroIleld cpefibl, TUIaHUPOBaHWE TIOCTYNKOB W OLIEHKHM WX BO3MOXXHBIX
MOCJIeICTBUH [IJI1 OKPY>KaroLLler Cpefibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUSA:

cchOopMHPOBAaHHOCTh MHMPOBO33DEHHS], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAykKu W  OOI[eCTBEHHOW TPAKTUKH, TIOHAMaHUe
MaTeMaTUUeCKOl HaykKu Kak cdepbl uesoBeYeCKOW [esTebHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTHM [II1 Pa3BUTHSA L[UBUM3Al[UHM, OBJIa/IeHHE SI3bIKOM
MaTeMaTMKH W MaTeMaTUYeCcKOW KYJbTYpOM KakK Cpe/CTBOM TIO3HAHUS MMpa,
TOTOBHOCTb OCYII[ECTB/ISATb TIPOEKTHYIO W HCC/e/0BaTe/IbCKYIO [leATeTbHOCTh
VHAVBUIyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE YUeOHbIe el CTBHSs

Ba3oBbie lorH4yecKue JeiCTBHs:

BLISIB/ISITH M XapaKTepU30BaTh CYI[eCTBeHHbIe TPU3HAKKW MaTeMaTH4eCKUX
O00BEKTOB, TIOHATHM, OTHOIIEHWA MeXIy TOHATUSAMH, (HOPMYIHPOBATh
oripefie/ieHUsT TIOHSATHM, YCTaHAB/IMBATh CYIIIeCTBEHHBIM MPU3HAK KlaCCU(PUKAIIH,
OCHOBaHWUs /1J1s1 000011IeHNs U CPaBHEeHUsI, KpUTepUX TTPOBOANMOTIO aHa/In3a;

BOCTIpUHKMATh,  ¢GOpMy/JMpoBaTb U MpeoOpa3oBbIBAaTL  CYXK/EHUS:
yTBepAUTE/IbHbIE U OTPHIlaTe/IbHbIe, e IMHUUHBIE, YaCTHBIE U 00IIHe, YCIIOBHBIE;

BBISIB/ISITH MaTeMaTHUeCKWe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNs
B (pakTax, AAHHBIX, HAO/MIOIEHUSIX W YTBEPXKAEHUSIX, TpeAjaratb KpUTEePUU [Ist
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUHU;

JlelaTb BBIBOZIBI C HCIIOJ/Ib30BaHHWEM 3aKOHOB JIOTHKH, JAeJyKTUBHBIX U
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

TIPOBOJIUTH CAMOCTOSITE/THHO /I0Ka3aTehCTBa MaTeMaTUUeCKUX yTBepKAeHU
(TIpsiMble U OT TIPOTHMBHOTO), BLICTPAUBATh apr'yMeHTAal[|i0, TIPUBOAUTh TIPUMEphI U
KOHTPITPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>K/I€HHS Y BBIBOJIBI;

BbIOMpaTh Crmocob pelieHdst ydeOHOW 3alauM  (CpaBHUBAThb HECKOJIBKO
BapUAHTOB  pellleHWs, BbIOMpaTh Haubosee TOAXOJANMA C  YUETOM
CaMOCTOSITEe/TbHO Bbl/Ie/IeHHBIX KPUTEPHER).



Bba3oBble ucc/IeoBaTe/IbCKHeE IeHCTBYS:

WCII0/Ib30BaTh BOMPOChl KakK MCC/Iel0BaTebCKU WHCTPYMEHT [03HaHUS,
dbopMynvMpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  TMpOTUBOpeure,  Tpobsemy,
yCTaHaB/IMBaTh UCKOMOe M JlaHHOe, ()OpMHpPOBaThb TUIOTE3y, apryMeHTUPOBaThb
CBOIO TO3ULIUI0, MHEHUE;

TPOBO/JJUTh CaMOCTOSITE/IbHO CIJIAaHMPOBAHHbBIA 3KCIIEPUMEHT, UCC/Ie[JOBaHUEe
110 YCTaHOBJIEHHWIO 0COOEHHOCTe MaTeMaTUUeCKOro 00beKTa, siBJieHusl, MpolLiecca,
BBISIB/IEHUIO 3aBUCUMOCTeN MeXXy 00beKTaMu, sIBJIEHUsIMU, TTPOLieccaMu;

CaMOCTOSTe/TbHO (POpPMYMpOBaTh 000OIeHUsT ¥ BBIBOJBI TI0 pe3yJibTaTaM
NIpOBeJEHHOTO  HAO/MIOZleHWsl, WCCIe/JoBaHUs, OLIeHWBaTh  [OCTOBEPHOCTH
TI0/TyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB U 00600111eHMI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpoLiecca, a TakKXKe BbIJBUTaTh
TIpe/INI0/I0’KEeHHUSI O er0 PAa3BUTHUU B HOBBIX YC/IOBUSIX.

Pabora ¢ uH(opmarueii:

BBISIB/ISITH JedULUThl UHPOpPMAL[UK, JaHHbIX, HeOOXOJUMBIX [/ OTBeTa Ha
BOMPOC U [i/1s1 pellieHus 3a/jauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHAJTM3MPOBATh,
CUCTEMATU3UPOBaTh U WHTEPIIPETUPOBAaTh WH(OPMALMIO0 pa3/iMuHbIX BUAOB U
dhopM Tipe/icTaB/IeHuS;

CTPYKTYpUpOBaTh WMH(GOpPMaLMIO, TMpeJCTaB/sSTh €€ B pa3iuMuHbIX (opmax,
W/UTFOCTPUPOBATh Tpaduuecky;

OLIeHUBaTh HaJ&XHOCThb vH(MOopMaLuu 1o CaMOCTOSITEJTbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIe yueOHbIe [[eHCTBHUSs

Oomenue:

BOCTIPUHUMATh U (DOPMYIMPOBATh CYKIEHUSI B COOTBETCTBUM C YC/IOBUSIMH U
1esIMU  OOIT[eHus], SICHO, TOUHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pEHHS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, ZiaBaTh MOSCHEHHUsSI I10 XO[y PeIleHHs 3ajauH,
KOMMEHTHPOBATh MOYYeHHBIN pe3y/bTar;

B Xozie 0OCY>K[IeHHs 3a/laBaTh BOMPOCHI TI0 CYI[ECTBY 00OCY>KJaeMOU TeMbl,
rpob/ieMbl, pelllaeMoi 3ajiaud, BBICKA3bIBaTh H/EH, HalleJIeHHble Ha TIOMCK
pelLleHHs,, COIMOCTaB/ATh CBOU CYXKIEHHS C CYXKIEHHSIMHM JPYTMX YYaCTHHKOB
Jvajsiora, 0OHapy>KHUBaThb pa3/Mude W CXOZCTBO IO3UI[MIH, B KOPPEKTHOH (hopme
dhopMy/IpoBaTh pa3HOTIACHs], CBOM BO3PaKeHMUS;

TIPe/ICTaB/ISATh Pe3y/AbTaThl PellleHus 3a/lauM, SKCTIieprMeHTa, UCC/eoBaHus,
IIPOEKTa, CaMOCTOSITe/IbHO BBIOMpaTh (OpPMAT BBICTYIUIEHUSI C YYETOM 3ajau
Tpe3eHTalMd 1 0COOEHHOCTEH ayMTOPUHU.

Pery/iAaTHBHBbIE YHUBepPCa/IbHbIE yueOHbIe AeiiCTBUSA



Camoopranusanus:

COCTaB/ISITh IJIaH, aTOPUTM pellleHUs 3a/lauM, BbIOUpaTh Crioco0 pelieHus ¢
YUETOM HUMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBATh
1 KOPPEKTHUPOBAaTh BaPUAHTHI PeIeHNni ¢ YUETOM HOBOW MHGMOpMAaIIWH.

CaMOKOHTPOJIb, SMOLHOHA/TbHBIA HHTE/VIEKT:

B/a/leTh ~ HaBbIKAMK  TI03HaBaTe/JIbHOM  pedieKcMd  KaK  OCO3HaHUS
COBepIIlaeMbIX 1eHCTBUN U MBICJTUTE/IbHBIX MPOLIECCOB, UX Pe3y/bTaTOB, B/IAJETh
criocobaMy CaMOTIPOBEPKM, CAMOKOHTPOJISI TIpOIjecca W pe3y/bTara pelleHus
MaTeMaTUUeCKOM 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TPY PellleHWH 3ajaud,
BHOCHTb KOPPEKTUBHI B [IeSITEIbLHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OLIeHHBAaTh COOTBETCTBHE Pe3y/bTaTa Lie/i U YCJIOBUSM, OOBSICHITh IPUUNHBI
JNOCTYKeHUS] WM HeJOCTY)KeHUsI pe3ysbTaToB JesiTe/IbHOCTH, HaXOAUTh OIIMOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OIIBITY.

CoBMecTHas J1eiTe/IbHOCTh:

TTOHUMAaTb M UCIIO/Ib30BaTh MPerMYIiecTBa KOMaHAHOW ¥ WHIWUBUAYaTbHOU
paboThl TpU pelleHUA yueOHBIX 3ajay, TIPUHUMATh 1ieJib COBMECTHOM
JesITe/IbHOCTH, TIJITAHWPOBATh OpPraHW3al[di0 COBMECTHOH paboThl, pacrpezessiTh
BUJBI paboT, [OroBapuBaThbCsA, OOCYKZATb TIPOI[eCC W pe3yabTaT paboThl,
00600111aTh MHEHUSI HECKOJIBKHUX JTHO/1e1;

y4acTBOBaTh B IPyMnoBbIX ¢opMax paboTel (00Cy>xaeHus, 0OMeH MHEHHH,
«MO3TOBBIE€ IITYPMbl» W HHBIE), BBINOJHATb CBOK YacTh pabOTBl M
KOODAMHUPOBaTh CBOM [JEUCTBUS C JPYTMMHM WieHaMH KOMaH/pbl, OI|€HWBATh
KaueCTBO CBOETO BKJaja B OOIIMi MPOAYKT MO KPUTEPUsM, CPOPMYTHPOBAHHBIM
yuaCTHUKaMH B3aUMOZeNCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBHI

K konily obyuenus B 10 k/iacce 0OydYarOIIUACS TOMYUYHT CIIeAYIOIHEe
TipeIMeTHbIe Pe3yJIbTaThl TI0 OT/e/bHBIM TemMaM paboudeil MporpaMMbl yueGHOTO
Kypca «Asrebpa ¥ Hauaia MaTeMaTUUeCKOT0 aHa/li3ax:

Yuc/ia v BBIUMC/I€HUA:

cBOOO/IHO OIEepUpPOBaTh TIOHATHSMU: paljiOHATbHOE YKC/I0, OecKOHeuHast
nepuoAniueckasi  Apobb, TIPOIEeHTHI, HWppalMOHA/IbHOE UMC/I0, MHOKeCTBa
paLMOHAa/IbHBIX U IeUCTBUTE/IbHBIX YUCe, MOAY/b JeUCTBUTE/IbHOIO UNCIa;

NIPUMEHSTb JpPOOHM U TIPOLIEHTBI [/l PeIleHUs] TIPUK/IaJHBIX 3a/au U3
pa3/IMYHBIX OTpac/ier 3HaHWW U pealbHOW YKU3HU;

TIPUMEHSITb IPUO/TKEHHBIE BHIUMC/IEHHS, TIPABWIA OKPYT/IeHUs], IPUKUJIKY U
OLIEHKY pe3yJ/ibTaTa BbIUKMC/IeHUH;



cBOOOIHO oOmeprUpoBaTh TOHSATHEM: CTeTlleHb C 1IeJIbIM TI0Ka3aTesieM,
VICII0J/1b30BaTh MOAXOASAIIYI0 (hOPMY 3alvCH [1eMCTBUTETbHBIX UKCesT J1s1 PelleHuUs
MpaKTUYeCKHX 3a/lau Y Mpe/CTaB/IeHUs] JaHHBIX;

cBOOO/IHO OTEPUPOBAaTh TOHATHEM: apu(MeTUUeCKHUi KOpeHb HaTypabHOMN
CTeTeHu;

cBO0OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C PallMOHA/IbHBIM MT0Ka3aTesieMm;

CcBOOOJHO OIepupoBaTh TMOHATHUSAMU: JIOTapudM UHCIa, [[eCATAYHbIE U
HaTypaJbHbIe JIOrapUu(pMbI;

cBOOO/IHO OTepHUpOBATh TIOHATHSIMU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'eHC
YMCIOBOTO apryMeHTa;

OrnepupoBaTh MOHATUSIMU: aPKCHHYC, aDKKOCUHYC W apKTaHTeHC UKC/IOBOTO
aprymeHTa.

YpaBHeHusa 1 HepaBeHCTBaA:

cBOOO/IHO OIepUpOBaTh TOHATUSMU: TOXKAECTBO, YpaBHeHHWe, HePaBeHCTBO,
PaBHOCW/IbHbIE YDAaBHEHUS U YPaBHEHUsI-CJ1e/[CTBUSI, PABHOCU/IbHbIE HEPAaBEHCTRBaA;

NIPUMEHSTb pa3/IMuHble METO/bI peIleHHsI PpalMOHa/NbHBIX W JIPOOHO-
palLMOHA/IbHBIX yPABHEHWM, TIPUMEHSITb METOJ, WHTEpPBaJOB [Jid pelleHus
HEpaBeHCTB;

CcBOOOJHO OIepupoBaTh TOHATHSMU: MHOTOU/IEH OT OJIHOW IlepeMeHHOM,
MHOTOWIeH C Le/JbIMU KO3(ppulrieHTaMy, KODHM MHOrOU/leHa, IPUMEHSTh
Jle/leHre MHOTOu/ieHa Ha MHOTOWIeH C 0CTaTKoM, Teopemy be3y u Teopemy Bueta
[J/1S1 peleHus 3aay;

CcBOOOJHO oOmMepupoBaTh TIOHATHSIMU: CHCTeMa JIMHEeWHbIX ypaBHEHUH,
MaTpulia, OMNpeAe/JuTe/ib MaTpullbl 2 X 2 W €ero TeoOMeTPUYeCKUd CMBbICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJenuTenss 2 X 2 [ BbIUMAC/IEHUS ero 3HadyeHwus,
TIDUMEHSITb OMpeJe/NUTeNd [/l pelleHus CUCTeMbl JIMHEMHBbIX YpaBHEHWM,
MO/Ie/TMPOBaTh peasibHble CUTYAlIUM C MOMOILbI0 CUCTeMbl TMHEHWHBbIX YpaBHEHUH,
VICCIeIoBaTh TIOCTPOEHHbIE MOJeNd C TIOMOLLBI0 MaTpuvl] U OIpeJe/nTesien,
VIHTEPIIPeTHUPOBATh MOJyYeHHbIU pe3y/bTar;

WCIIO/Tb30BaTh CBOWMCTBA [IeCTBUM C KOPHAMHM [ TipeoOpa3oBaHUs
BBIDA)KEHU;

BBITIOTHATH Mpeobpa30BaHMs YKC/IOBBIX BBIPAYKEHUH, COZIepyKalliX CTeIeH! C
paLMOHa/IbHBIM TTOKa3aTeseM;

VICII0/1b30BaTh CBOMCTBA norapumMoB ne| nipeobpa3oBaHus
norapu(mMuyeckux BbIpayKeHUM;

cB0OOO/IHO OTEepHpOoBaTh TOHATHSMHU: WppPALMOHA/IbHbIE, TIOKa3aTe/bHble U
norapupmMuyeckre ypaBHeHUs, HAaXO/JUTh UX pellieHHs C IOMOILbI0 PAaBHOCU/IbHBIX
Tepexo/i0oB WK OCYILIEeCTB/IsI IPOBEPKY KOPHew;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUuecKre ¢hopMyJibl Ajist TIpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOOIHO OmepupoBaTh TOHSITUEM: TPUTOHOMETpUUECKOe ypaBHeHUe,
NIpUMEHSITh ~ HeoOXoAuMble  (OPMy/bl  [jii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHW;

MO/IeTMpOBaTh peajibHble CUTYyal[dd Ha s3blke anareOpbl, COCTaBJSATh
BbID@KEHUs, YypaBHEHMsl, HepaBeHCTBA 10 YCJOBHIO 3aZlaud, WCC/e/[0BaTh
TIOCTPOEHHbIe MO/Ie/IU C UCTI0/Ib30BaHUEM arirapaTa aareophi.

dyHKUuU ¥ rpaduku:

cBOOO/IHO OTepUpPOBaTh TOHATUSAMU: (PYHKLIUS, CIIOCOOBI 3a/aHusl QYHKLIWH,
B3aMMHO oOpaTHble GYHKIUM, Kommo3ulus GyHKUuld, rpaduk GyHKLUY,
BBINOJIHATE 3/IeMeHTapHbIe TTpeobpa3oBaHusi TPaPUKOB QYHKIIHIA;

cBOOO/IHO OTEepPUpPOBaTh TOHATHSMU: 00/aCThb OTpeie/leHUss U MHO>KeCTBO
3HaueHu (QYHKLUU, HYJIU PYHKIMU, IPOMEXYTKH 3HaKOIIOCTOSTHCTBA;

cBOOO/IHO OMepupoBaTh TOHATUSMU: UETHble U HeuéTHble (YHKLUY,
nepuoAuueckrie QyHKLMU, TPOMEKYTKA MOHOTOHHOCTU (DYHKLIMH, MaKCUMYyMbl U
MUHUMYMbl (YHKIMY, HauOosblllee W HauMeHbIllee 3HaueHWe GYHKIMM Ha
TIDOMEXKYTKE;

cBOOO/IHO OTepUpPOBaTh MOHATHSMU: CTelleHHasi PYHKLUS C HaTypalabHbIM U
Lje/IbIM TIOKa3aTreseM, rpagUK CTerneHHOW (PYHKLMUW C HAaTypaJbHbIM W LieJIbIM
rokasaTesieM, rpa@uK KOpHS N-OM CTereHW Kak (DyHKIMKA OOpaTHOW CTereHu C
HaTypa/bHbIM MOKa3aTeseMm;

OTepupOBaTh TIOHATUSMU: JIMHEWHas, KBaZjpaTUUHas U [JpOOHO-IMHelHast
(GyHKLMM, BBITIO/IHATE 3/IeMeHTapHOe UCC/ie/loBaHue U ITOCTPOeHUe UX rPa(UKOB;

cBOOO/IHO OTEpUpOBaTh TOHATUSMM: TIOKa3aTefbHass W JiorapubMudeckas
(yHKI[MH, UX CBOWCTBA W rpaduKd, WCMOJb30BaTh UX rpaduKy [/ pelleHus
ypaBHEHU;

CBOOOJHO OMepupoBaTh TOHSATHUSIMU: TPUTOHOMETpHUYeCKas OKPY>KHOCTh,
orpejesieHUe TPUTOHOMEeTPUYeCKUX (PYHKI[MI YMC/IOBOTO apryMeHTa;

WCIO/Ib30BaTh rpapuku (YHKUMA [Jid  MCCAeloBaHUs TIPOLIECCOB U
3aBUCHMMOCTel TpY pellleHny 3a/iau M3 APYTuX yueOHbIX TPeJMeTOB U peasbHOU
)KU3HH, BbIpaXXaTb (hOPMy/IaMU 3aBUCUMOCTH MEX/y BeJIMUYMHAMU;

Hauajsia MaTeMaTU4eCKOro aHa/im3a:

cBOOO/IHO OTepupoBaTh TOHATUSAMU: apudmeTHyeckass U TeoMeTpUUecKas
nporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpruyeckasi Mporpeccusi, JUHeWHbIA 1
5KCMOHEHLMabHbIA POCT, (JOpMYyJia C/IOXKHBIX MPOLIEHTOB, UMETh IMpe/CTaB/eHue
0 KOHCTaHTe;

WCII0J/Ib30BaTh TPOTPECCUM i pelleHrsi peasbHbIX 3a/au MPUK/IaJHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJOBATEe/TbLHOCTD, CITIOCOOBI 3a/JaHuUs
10C/ie/0BaTeIbHOCTe, MOHOTOHHblE M OrpaHWYeHHble T10C/Ie0BaTebHOCTH,
MOHMMAaTb OCHOBBI 3apOXKJEHWsI MaTeMaTUYeCKOro aHajv3a Kak aHaausa
0eCKOHeYHO MaJIbIX;

cBOOOIHO OMEepUpOBaTh TOHATHSMH: HeIpepbiBHbIe (YHKIUH, TOUKH
pa3phbiBa rpaduka (HyHKI[MH, aCUMOTOTHI Tpadrka GyHKIUY;

cB0OO/IHO oOrepupoBaTh MOHsATHMEM: (GYHKIUS, HelpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTlpepbIBHBIX (DYHKIIWM Ji/isl pellieHus 3a/jay;

cBOOO/IHO OMepupoBaTh TIOHATHSMH: TiepBas W BTOpas TPOU3BOHBIE
(byHKIMH, KacaTelbHasi K rpadUKy QyHKIUY;

BBIUMC/IATH TIPOU3BOZIHBIE CYMMBbI, TIPOM3BeIeHHs, YaCTHOTO U KOMITO3ULIUU
JBYX (PYHKLMM, 3HaTh IIPOMU3BO/IHbIE 3/IeMEeHTapHbIX (PYHKLMI;

WCII0/Tb30BaTh TeoMeTpuuecKuii M (hHU3MUecKUl CMbIC/T TTPOU3BOJIHON ISt
pellieHys 3a/au.

MHo)xecTBa M JIOTHKA:

CcBOOOJHO  OrepupoBaTh  IMOHATUSMH: MHOXECTBO,  Olepalyyd  Haf
MHOXXeCTBaMU;

VICII0J/Ib30BaTh TEOPETUKO-MHOXXECTBEHHBIN anmapar AJisi OMMCcaHusl peajlbHbIX
TIPOL[eCCOB U SIBJIEHUH, NPU pellleHuH 3a/jau U3 IPyrux yueOHbIX MpeJiMeTOoB;

CcBOOOJHO OTepUpOBaTh TOHSATUSIMU: OIpefie/ieHre, Teopema, ypaBHeHue-
C/ieICTBUE, CBOMCTBO MaTeMaTH4eCKOro 00beKTa, JoKa3aTe/lbCTBO, PABHOCU/IbHBIE
ypaBHEHUsI U HepaBeHCTBa.

K xoHily obyuenusi B 11 kjacce oOydyaromuiicsi MOAYUdT CJeAyOIIue
TipeJiMeTHbIe pe3y/bTaThl TI0 OTAE/NbHBIM TeMaM paboueil TporpamMMbl yueOHOTO
Kypca «Anrebpa ¥ Hauajia MaTeMaTUUeCKOT0 aHa/Ii3ax:

Uuc/ia ¥ BBIUMC/I€HUA:

cBOOO/IHO oOMepypoBaTh TMOHSATUSIMU: HaTypajibHOe U 1ieJioe  YHMCJIO,
MHOXXECTBa HaTypa/IbHbIX W Le/IbIX YMCeJI, UCMO/b30BaTh MPU3HAKU e TMMOCTH
uenbix ynicen, HOI u HOK HaTypanbHBIX urces AJ1sl pelieHus 3ajau, IIPUMeHSITh
anroputMm EBkina;

cBOOO/IHO oOrepupoBaTh TMOHATUEM OCTaTKa II0 MO/AYJI, 3alvChIBaTh
HaTypaJ/ibHbIe UKCJ/ia B Pa3/IMUHBIX [MO3ULIMOHHBIX CUCTEMAaX CYUCIIeHHS;

cBOOO/IHO OMepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE UHMC/I0 M MHO>KeCTBO
KOMIIJIEKCHBIX UHCeJl, TPeJCTaB/sATh KOMIUIEKCHbIE UuC/ia B anrebpandeckod u
TPUTOHOMETPUUYECKOM (pOpMe, BBIMNOMHATE apu(MeTHUecKre orepalydd C HUMU U
n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH.

YpaBHeHusa 1 HepaBeHCTBaA:



cBOOOJHO OmepupoBaTh TOHSATHSIMU: MppPALMOHA/bHbIE, TIOKa3aTeslbHble U
norapu(MUyYecKue HepaBeHCTBAa, HAXOJWUTb WX PpelleHHss C T[OMOILBIO
PaBHOCWIBbHBIX MIEPEXO/IOB;

OCYLL[eCTB/IAITh OTOOD KOpHeH TpH pelieHud TPUTOHOMETPUUeCKOTro
ypaBHeHus;

cBOOOJHO OMepupoBaTh TMOHATHEM TPUTOHOMETPHUYeCKoe HepaBeHCTBO,
NpUMeHsATb  HeoOxoAumbie  ¢GOpMyJbl  [Jjisi  pellleHWusi OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HePaBEHCTB;

cBOOOJHO OTepUpOBaTh MOHSATUSMU: CUCTeMa U COBOKYIHOCTb ypaBHEHUN U
HEepaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI U CUCTEMBbI-C/Ie/ICTBUS], HAXOJUTh pelLleHus
CUCTEMBI M COBOKYMHOCTEH palMOHa/bHbIX, UPPaLMOHaIbHbBIX, TTOKa3aTe/JbHbIX U
norapu(pMUyYecKUx ypaBHEHUU U HepaBeHCTB;

pellaTh paLMoHabHbIe, vppaloHa/bHble, MOKa3aTeJbHbIe,
norapuMuyeckye U TPUTOHOMETpUYECKHWe ypaBHEHUs] W  HepaBeHCTBa,
coJiep>Kalliie MOAYJIM Y TlapaMeTphl;

IIPUMEHSATD rpauueckrie MeTOAbI /ISl pellleHrs ypaBHEeHUU U HEePaBeHCTB, a
TaK)Ke 3a/lau C apameTpamuy;

MO/Ie/IMpOBaTh peajibHble CUTyallUd Ha s3blKe auredpbl, COCTaBJATH
BBID&)KEHUS], YDABHEHUS, HEPABEHCTBA M MX CUCTEMbI IO YC/IOBHMIO 33/lauM,
UCC/IeloBaTh TIOCTPOEHHbIE MOJIe/IM C HCIO/b30BaHWEM arirapara anreOphl,
VHTEpIIPeTUPOBATh MOTy4YeHHbIN pe3ybTar.

DyHKIMHU ¥ rpapuKu:

CTPOUTh TrpaUKu KOMMO3ULMM (PYHKLUN C TIOMOLLBIO 37€MEHTapHOro
VICC/IeIOBAHNS U CBOKWCTB KOMIO3ULMY JABYX (DYHKLIUM;

CTpOUTh TeoMeTpuyeckre o00pa3bl ypaBHEHHWM W  HepaBeHCTB Ha
KOOP/JMHATHOM TIJIOCKOCTH;

cBOOOZIHO  OMepupoBaTh TMOHATHUSMHU: TpadUKU  TPUTOHOMETPUUECKUX
yHKLH;

NpUMeHATb (QYHKIMM [Ji1 MOJE/JWPOBAHUS M HCCIeJOBaHUsS peasbHbIX
TIPOL[eCCOB.

Hauana maTeMaTH4eCKOro aHa/m3a:

VICII0J/Ib30BaTh MPOU3BOJHYIO [I/IS1 UCC/IeJ0OBaHUS (PYHKL[MM HA MOHOTOHHOCTb
Y S5KCTPEMYMBI;

Haxo/WUTh HauboJsiblllee U HalMeHblllee 3HaueHUs GYHKLIMY HerpepbIBHOM Ha
OTpEe3Ke;

VICTI0/Ib30BaTh TPOM3BOJHYIO [/ HAaXOXKJAEHWsS HaWlyuyllero pelleHus B
NPUK/IAaJHBIX, B TOM 4YMC/e COLMaJbHO-35KOHOMHUYECKUX, 3ajavax, s
orpezieJieHUs] CKOPOCTU W YCKOpDeHMsl TpoLecca, 3aJaHHOro QopmyJion Wiu
rpaukom;



cB0OOIHO oOmepupoBaTh TOHATHSIMHU: T[epBOOOpa3Hasi, Orpeze/TéHHBIN
WHTerpaji, HaxXxOAWTb TiepBooOpa3Hbie 3/eMeHTapHbIX (YHKUUNA YW BBIYUAC/STH
uHTerpas no gopmyse HotoToHa-JIelibHuIIa;

HaXO/[WTh TUIOLIA/IN TVIOCKUX (UTYP ¥ 0OBEMBI TeJl C TIOMOIIIbI0 UHTEerpaJia;

MMeTb Tpe/iCTaB/ieHue O MaTeMaTHYeCKOM MO/e/IMPDOBaHUM Ha TpuUMepe
cocTaB/ieHUs AuddepeHIMaIbHbIX YpaBHEHUM;

pelliaTh TMPUK/IaJHbIe 3afaud, B TOM YKUCJEe COLIMATbHO-9KOHOMUUYECKOTO U
¢u3nueckoro xapakrepa, CpeJiCTBAMU MaTeMaTHYeCKOro aHaju3a.
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