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IIOACHUTEJIBHASA 3AIIMCKA

YuebHBIN Kypc «Asnrebpa ¥ Hauasa MaTeMaTHUYeCKOro aHajM3a» SIBJSETCS
OJHUM W3 Haubosiee 3HAUMMBIX B MporpaMMe cpefHero oOiero obGpa3oBaHus,
TIOCKOJ/IbKY, C OZHOM CTOPOHBI, OH OOecrieurMBaeT WHCTPYMEHTa/lbHYHO 6asy s
W3y4eHUsI BCeX eCTeCTBeHHO-HayUYHBIX KypCOB, a C JIPYTOM CTOPOHBI, (opMHpyeT
JIoruUecKoe U abCTpakTHOe MBbIIIIeHHe 00yJaroIuXcs Ha ypOBHEe, HeOOXOAUMOM
IJIs OCBOeHUsI UHPOPMATHKHU, 001I[eCTBO3HAHUS, UCTOPUHU, CJIOBECHOCTH U APYTUX
IUCLMIUIMH. B pamkax gaHHOro ydeOHOro Kypca oOyudaromivecs OBJIafleBarOT
YHUBEpCalbHBIM SI3IKOM COBPEMEHHOW HayKd, KoTopasi (OpMy/JIUpyeT CBOH
JOCTIKeHHs B MaTeMaTruueckoi (hopme.

YueOHbIM Kypc anreOpbl M Hauajl MaTeMaTHYeCKOrO aHa/M3a 3aK/a/bIBaeT
OCHOBY [/Is VCIIEIIHOTO OBJIa/IEHUs] 3aKOHaMW (U3UKH, XUMHH, OWOJIOTHH,
TTOHWMaHHWsI OCHOBHBIX TeH/IEHI[UI Pa3BUTHS SKOHOMUKH W OOITIeCTBEHHOM XKU3HH,
TI03BOJIIET OPUEHTHPOBATbCS B COBPEMEHHBIX LM(PPOBBIX W KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HWCII0/Ib30BaTh WX [ JajbHeHIero oOpa3oBaHUs U B
TIOBCEZTHEBHOM >KM3HU. B TO ke BpeMsi OB/afieHHe aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMH KOHCTPYKI[USIMH ajareOpbl M MaTeMaTWUUeCKOTO aHaju3a pa3BHBaeT
yMeHWe HaXOJWUThb 3aKOHOMEpPHOCTH, OOOCHOBBIBATb HCTHMHHOCTH, [OKa3bIBaTh
YTBEPXKEHHS C TTIOMOIIbI0 MHAYKIUU U PacCyXAaTh JeJyKTUBHO, UCIOJIb30BaTh
000011leHe ¥ KOHKpeTH3al[dio, abcTparupoBaHWe W aHa/loruio, (GopMUpyeT
KpeaTHUBHOE Y KPUTHUECKOe MBIIIIeHHE.

B xoze u3yueHus yueOHOro Kypca «Asirebpa ¥ Hadaja MaTeMaTHUUeCKOTO
aHa/M3a» 00ydarolrecs MOJyYaloT HOBBIM OIBIT peIleHus MPUK/IaJHBIX 3ajad,
CaMOCTOSITE/ILHOTO TIOCTPOEHUsT MaTeMaTHUeCKHUX Mojie/iell pealbHbIX CUTYalWH,
WHTEpIIpeTaliid  TIOTyYeHHbIX  peIlleHud,  3HAKOMSATCI C  TIpUMepaMH
MaTeMaTUUeCKWX 3aKOHOMEpHOCTe B TIpUpoOJle, HayKe U HCKYCCTBe, C
BBI/IAIOI[MUCS] MaTeMaTUUeCKUMH OTKPBITUSIMUA U UX aBTOPAMHU.

YuebOHbIM Kypc 00/1a/1aeT 3HAUMTETBHBIM BOCITUTATEIbHBIM ITOTEHI[UA/IOM,
KOTOpBI peau3yeTcss Kak uepe3 ydeOHBbIM MaTepuasn, CIOCOOCTBYIOIHI
dbopMHpOBaHHI0O HAYYHOTO MUPOBO33DeHUs], TaK W dYepe3 CIelidUKy ydeOHOM
JesITebHOCTH, TpeOyroleld TpOA0/DKUTEbHON  KOHIIEHTpAl[dd  BHUMAaHWS,
CAMOCTOSITE/ILHOCTH, AKKypaTHOCTM W  OTBETCTBEHHOCTH 3a  IIOJyUYeHHbBIH
pe3yJ/ibTarT.

B ocHoBe MeToauku oOyueHHs anreOpe W HadajaM MaTeMaTUUYeCKOTO
aHa/IM3a JIeKUT AesITe/TbHOCTHBIN MPUHLUI 00yUueHwUs.

B cTpykType yuebHOro Kypca «Asrebpa ¥ Hauaga MaTeMaTUUECKOTO
aHa/lM3a» Bbl/Ie/IeHbl CeyIOIINe COoZiepKaTe/IbHO-MeTOAUnUecKre MMHUM: «Yucmia
Y BbIUMC/IeHUs», «PYHKIMY U TpadUKu», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUUeCKOro aHaiu3a», «MHOXecTBa M JIOTHKa». Bce  OCHOBHBIE



coZiep>KaTelbHO-MeTOJUUeCKHEe JIMHUA M3y4yaloTCsl Ha TMPOTSDKEHUH [JBYX JIET
oOyueHMs: Ha ypoBHe cpejHero o0Iero o6pa3oBaHUsl, €CTeCTBEHHO [IOTIOJIHSIS
ApyT pyra U TIOCTEIIeHHO HAChIMasCh HOBBIMU TeMaMH W pasjenaMu. [laHHBIN
yueOHbIi KypC SIB/II€TCS WHTErpaTUBHBIM, IIOCKOJLKY 0OBeauHseT B cebe
coZiep>KaHHe HeCKOJbKMX MaTeMaTHUeCKUX [TUCIWIUIMH, TaKuX Kak asnre0Opa,
TPUTOHOMETpUSI, MaTeMaTHUUeCKUM aHalu3, TeopUs MHOKECTB, MaTeMaTHuecKast
norvuka u gapyrue. Ilo Mepe TOro Kak oOyuwaroijuecsi OBJjiafieBaloT Bcé Goiiee
IIIMPOKWUM MaTeMaTH4YeCKUM arrapaTroM, y HUX T0C/ie[joBaTelbHO (hOPMUPYeTCs U
COBEpIIEHCTBYETCSI YMEHHe CTPOUTb MaTeMaTUYecKyl0 MOfelb peaTbHON
CUTyallUY, MIPUMEHSITb 3HaHUs, M0JyueHHbIe MPU U3yYeHUH yueOHOTro Kypca, [JIs
pellieHrs CAaMOCTOSITe/TbHO CpOPMY/TMPOBAaHHOW MaTeMaTHUUeCKOU 3afilauM, a 3aTeM
VHTEepIIPeTUPOBaTh CBOU OTBET.

CoeprkaTe/lbHO-MeTOAnYeCKast TUHUS «UKcaa ¥ BBIUKMC/IEHUS» 3aBepiiaeT
(bopMHpOBaHNe HABBIKOB MCIIO/b30BaHUS JIeHCTBUTEBHBIX UMCE/I, KOTOpOe ObLIO
HauaTo Ha YpOBHe OCHOBHOTO 0011iero oopa3zoBanust. Ha ypoBHe cpefHero o01iero
obpazoBaHuss ocoboe BHUMaHWe yAenseTcs  (OPMUPOBAHWIO  HABBHIKOB
palMOHANIBHBIX BBIYMC/IEHUHN, BK/IIOUAIOIIMX B Ce0sl MCIO/b30BaHUE DPA3/IMUYHbIX
dopM 3amMcy uYMcIa, YMeHHWe [e/laTh TMPHUKUAKY, BBIIOJHATH TNPUOIKEHHbIE
BBIUMC/IEHUs], OL[€HHWBATh UMC/IOBbIe BbIpa)XKeHUs], pabOTaTh C MaTeMaTHUYeCKHUMH
KOHCTaHTaM{. 3HAKOMble OOyYaroIMMCs MHOKeCTBa HaTypa/bHbIX, IIeJIbIX,
pallMOHANBHBIX U [IeMCTBUTE/NIbHBIX  UKMCEJ  JIOTIONHSIOTCS ~ MHOXKeCTBOM
KOMIUIEKCHBIX uYMcel. B KaXIOM H3 3THUX MHOXXECTB pacCMaTpPUBAIOTCS
CBOMCTBEHHble eMy crieljuduUecKde 3aZlaud YW Olepaluu: [leieHue Hallerno,
orepyvpoBaHUe OCTaTKaMM Ha MHOJKECTBe IieJibIX uucesn, ocoOble CBOMNCTBa
palMOHANIBHBIX U WPpaIMOHA/ILHBIX YUCel, apudMeTHUeCKHe OIepalid, a TakKe
M3BJ/ieueHre KOPHSI HaTypa/JbHOW CTerleHW Ha MHO>KeCTBe KOMILIEKCHBIX UHCeJI.
Bnaroyjapsi moc/iefioBaTe/IbHOMY pacIMPEHHIO0 Kpyra MCII0/Ib3yeMbIX YHCeT U
3HAaKOMCTBY C BO3MOYKHOCTSIMHA WX TIDUMEHEHUs [Jis PellleHus] Pa3IyHbIX 3a/au
dbopmHpyeTcsl TIpe/icTaB/eHe O eIMHCTBE MaTeMAaTUKU KakK HayKH U e€ PO B
TIOCTPOEHUU MO/iesieli peajlbHOTO MHpA, IIMPOKO HCIIO/B3YIOTCS 00001jeHre U
KOHKpeTHU3aIysl.

JIuHusi «YpaBHEHUS] M HEPABEHCTBA» PeajM3yeTcsl Ha TPOTSHKEHWU BCETO
oOyueHMs] Ha YpOBHe cpegHero o0Imiero o0Opa3oBaHHsA, ITOCKONBKY B KaXKIOM
pa3zene IlporpamMMbl TIpelyCMOTPEHO peIlleHHe COOTBETCTBYIOIIMX 3ajau. B
pe3y/nbraTe OO0ydYarol[uecss OB/aJeBalOT pa3/IMUHBIMU MeTOJaMH  pelleHust
pallMOHa/NbHbIX, WPPAlIMOHA/NbHbLIX, II0Ka3aTe/lbHbIX, JOrapudMUUECKUX U
TPUTOHOMETPUYECKMX YypaBHEHWM, HEpaBeHCTB M CHUCTeM, a Takke 3a7ad,
cofiep>Kall[ux TapaMeTphl. [losydyeHHbIe yMeHHUs IIUPOKO WCIIO/B3YIOTCS TIPU
HCCIeoBaHKM (YHKI[HN C TIOMOIIBIO TTPOM3BO/JHOM, TMPH peIieHny TIPUKJIaHBIX



3a[a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIINX U HaUMEeHbBIINX 3HaueHU! (yHKIUH.
HNaHHasi cofiep>KaTenbHasi TMHUS BK/IIOYaeT B cebsi Takke (popMUpOBaHUe yMeHUM
BBIMIOJIHATE ~ pacuéTel 10  (dopMmynaM, TipeoOpa3oBaHUSI  pal[MOHAJIBHBIX,
VppallMOHANbHBIX YW TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakKe BbIpaXKeHUH,
coJiepKallux cTereHW W Jiorapudmbl. brarogaps m3ydyeHuto anrebpanyeckoro
Marepuasa TPOMCXOJWT  JajibHellllee  pa3BUTHME  AJTOPUTMHUYECKOTO U
abCTPaKTHOT'O MBIIUIEHHsI 00yUarouxcsi, (GOPMHUPYIOTCS HaBLIKK [IeYKTUBHBIX
paccy>xgeHud, paboTbl €  CUMBO/MBHBIMH  (OpMaMu,  TIpe/iCTaBIeHUS
3aKOHOMEpPHOCTed W 3aBUCHMOCTell B BHJie PaBeHCTB W HepaBeHCTB. AsreOpa
npeasiaraerT 3(PQeKTUBHblIE WHCTPYMEHTbI [JIs peLIeHUs TIPAaKTUYECKUX |
eCTeCTBeHHO-HAyUYHbIX 3ajlay, HarJsiHO ZIeMOHCTPHUPYeT CBOM BO3MOKHOCTH KakK
si3bIKa HaYKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «®DPYHKIMA HW  TpaduKH» TECHO
rieperieTaeTcss C APYTMMU JIMHUSIMU YueOHOTO Kypca, TMOCKOJIbKY B KaKOM-TO
CMbIC/Ie 3a/IaéT T0C/Ie[JOBaTeIbHOCTb U3yUeHUsl MaTepuasa. V3yueHue CcTereHHOM,
TO0Ka3aTe/IbHOM, JIorapu()MUUeCcKoi U TPUrOHOMeTPUUeCKUX (PyHKIMM, UX CBOUCTB
¥ rpaduKoB, UCTONMb30BaHUe (QYHKIUN [ pellleHus 3a/au U3 APYTrUX yueOHbIX
NpeIMETOB U PeasibHOM KM3HU TEeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK ¥ C pellleHHeM YypaBHEHWM U HepaBeHCTB. IIpu 3ToM OoJibIlloe BHUMaHHE
yaesnsieTcss GOpMUPOBAaHUIO YMeHUsl BbIpaKaTb (hOpMy/iaMHu 3aBUCUMOCTH MEX]y
pa3/IMUHbIMKA BeMYUHAMM, HCCAe[0BaTh IOMyYeHHble (YHKIWM, CTPOUTb HX
rpaduku. MaTepuan 3TOM cofiepKaTe/bHOM JIMHWY Halle/leH Ha pa3BUTHe YMeHUH
1M HAaBBIKOB, TI03BOJISIIOIIMX BbIpaXkaTh 3aBHUCHMOCTH MeXXJy Be/JWUMHaMU B
pa3nuuHol (opMe: aHaIUTUUeCKOW, rpadrueckoii U cioBecHoW. Ero msyuenue
CrocobCTBYeT pasBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPeTH3alliy, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepkatenbHasi JuHUsA «Hauana MaTeMaTH4yeCKOTro aHa/v3a» TM03BOJIsSIeT
CYLL[eCTBEHHO paCIIMPUTh KPYT KaK MaTeMaThYeCKWUX, TaK W MPUKIIAHBIX 3ajady,
JOCTYTHBIX 00yYarIIMMCs, TaK KaK Y HUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpa@uKy  CI0KHBIX (YHKLWN, OINpejensiTh WX HauOo/bllle W HauMeHbIIHe
3HAUeHMs], BBIUMC/IATh TUIOMIAAHU (GUryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH H
yCKOpeHUsi TipolieccoB. [laHHasi cofiep)kaTenbHasi JIMHUS OTKDBbIBAeT HOBBIE
BO3MOJKHOCTH TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peabHbIX CUTyalui,
MO3BOJISIET HaxXOJWUThb Hawyulllee pellleHWe B TMPUKIaJHbIX, B TOM UHUCJe
COLIMA/IbHO-9KOHOMUUECKMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMM MaTeMaTUueCKOro
aHa/iM3a CIIOCOOCTBYeT pa3BUTUIO abCTpakTHOTrO, (OPMa/IbHO-IOTHYECKOTO H
KpeaTMBHOI'O MbIIIeHUs], (JOPMHUPOBAHUIO yMEHUI pacro3HaBaTh TPOSIBIEHUS
3aKOHOB MaTeMaTHWKU B HayKe, TeXHUKe M MCKyccTBe. OOyuyaromiyecss y3HaroT O



BBIZIAIOIIUXCS pe3y/bTaTaX, MOAYyUEeHHbIX B XOJe pa3BUTUSl MaTeMaTUKUA Kak
HayKH, ¥ 00 UX aBTOpax.

CopepkaTenbHO-MeTOAiMUecKasi MMHUSI «MHOKeCTBa U JIOTUKa» BKJIOUaeT B
cebss 37eMeHThI TeOpMHd MHOKEeCTB M MaTeMaTH4yecKoWl JIOTMKH. TeopeTHKO-
MHO>XeCTBEHHbIe Mpe/CTaB/IeHus] TPOHU3BIBAIOT BeCh KYPC IIKOJIbHOW MaTeMaTUK!
W TipejjaratoT Haubosiee yHMBepCaabHBIA $3bIK, OOBeAUHSIIOIIUNA BCe pa3fiesibl
MaTeMaTUKU U eé TIPWIOXKeHUM, OHU CBS3BbIBAIOT pa3Hble MaTeMaThUuecKue
JUCLIUTIZIMHBL YW UX TIPWIOXKeHUsi B eAuHoe Iesoe. [1o3TOMy BaXkHO [JaTh
BO3MOXXHOCTh 00ydYaroIemMycsi TOHHUMaTh TeOPeTUKO-MHOKeCTBEHHBIA —SI3bIK
COBpPEMEHHOW MaTeMaTUKWA W WCIIO/b30BaTh €ro /sl BbIDAXKEHUS] CBOMX MBIC/IEM.
IIpyruM Ba)KHBIM TIpHM3HAKOM MaTeMaTMKU KaK HayKd CjeflyeT TpuU3HaTh
CBOMCTBEHHYIO el CTpOTOCTh OOOCHOBAaHWM U Cje/loBaHHE ONpe/e/IéHHBIM
NpaBujaM  TOCTPOEHUs  J0Ka3aTe/JbCTB.  3HAKOMCTBO C  3JIeMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIILIEHUS
00yuaroIuXcs, MO3BOISIET UM CTPOUTh CBOM PACCY’KJ€HUS Ha OCHOBE JIOTHUECKHX
TipaBu/I, OPMHUPYeT HaBbIKU KPUTUUECKOTO MbIIIJIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHa/IM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTUUeCKOro MOJEJIUPOBaHUs, KOTOpbIE MPH3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHHWIO HABLIKOB TIOCTPOEHUsI MO/ieield  peanbHbIX
CUTYyal[ii, HWCCIeJOBaHUS 3TUX MOJie/iell C TIOMOIIBIO arrapaTa anredpbl U
MaTeMaTU4YeCcKOro aHajau3a, WHTeprnpeTalydy TOIyUeHHBbIX pe3y/bTaToB. Takue
3a/laHus BIUIETEHBI B Ka)KJbIM U3 Pa3ZesioB MPOrpaMMBbl, MOCKO/IBKY BeCb MaTepural
yueOHOro Kypca ITUPOKO HCIOb3yeTCs sl pelleHus TPUKIaJHbIX 3ajau. [Ipu
pellleHuW  peaslbHbIX  TMPAaKTUUeCKWX  3aj@u  oOydvaroliuecs  pa3BUBAIOT
HabJ/Tt0/]aTe/IbHOCTh, yMeHHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh  aHAJOrHio, 00001aTh W KOHKPeTU3UPOBaTh  Mpob/ieMy.
HesitenbHOCTb 1O (OPMMPOBAHUIO HABLIKOB pellleHUs] TPUK/IAJHBIX 3a/au
OpraHu3yeTcsi B Tpollecce W3yueHHs1 BceX TeM yuyeOHOro Kypca «Asrebpa u
Hayajla MaTeMaTUYeCcKOro aHaIu3a».

Ha wu3syuenune yuebGHOro Kypca «Anredpa ¥ Hauala MaTeMaTUYeCKOro
aHanm3a» oTBoAuTCs 272 uvaca: B 10 knacce — 136 vacoB (4 uyaca B Heflento0), B 11
Kacce — 136 yacoB (4 yaca B HeJie/li0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanpHble uncsia. OObIKHOBEHHBIE W JleCATHYHBIE ApPOOU, TIPOIEHTHI,
beckoHeuHble TiepuoANUeckre Apobu. [IpuMeHeHue Apobeil W MPOLIEHTOB [Jis
pelleHus TIPUK/IaJHbIX 33/1au U3 pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBuUTeNbHbIE uWcC/la. PalloHa/libHble W UWppalMOHa/IbHbIE YHC/Ia.
Apudmetrueckre  omnepalud € JIeliICTBUTE/IbLHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UKC/Ia U ero CBoMCTBa. [IpubmikéHHbIe BHIUMC/IEHUS, TIpaBUsIa
OKpYTJIeHHs], PUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CrenieHb C UenbiM T1OKasaresneM. buHoM HbroToHa. Kcrnosb3oBaHue
Mo/X0/siiilel popMbI 3aruCU 1elCTBUTE/IbHBIX UKCesT [J1s pellleHrsl MPaKTUueCKuX
3a/la4 Y Mpe/CTaB/IeHus JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTereHU U ero CBOMCTBa.

CreneHb C palMOHA/JbHBIM TOKa3aTesleM U €& CBOMCTBa, CTereHb C
JIeCTBUTETLHBIM TOKa3aTesieM.

Jlorapudm uymcna. CpoiictBa snorapudma. JlecsiTuuHble W HaTypasibHbIE
JIOTapU(pMBbI.

CUHYC, KOCMHYC, TaHIe€HC, KOTAHTeHC UHCJIO0BOrO aprymeHTa. APKCHHYC,
APKKOCUHYC U apKTaHT'€HC YMC/I0BOTO apryMeHTa.

YpaBHeHMs U HepaBeHCTBA

ToxgecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHHUsA. YpaBHEHUE, KOpPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUs] U YpaBHeHUs-C/e[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTRBa.

OcHOBHbIE MeTO/IbI pellieHus 1e/TbIX U POOHO-paljoHaIbHBIX YpPaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW TMepeMeHHOHW. [lejleHWe MHOroujieHa Ha
MHOTowieH ¢ ocratkoM. Teopema be3sy. MHorouieHsl C  Le/bIMU
Ko3pdumentamu. Teopema Buera.

[Tpeobpa3oBaHus YMC/IOBBIX BBIPAKEHUH, COiepyKallluX CTeleH:d U KOPHHU.

WppaiyoHanbHbie ypaBHEHUS. OcHOBHBbIE MeTO/bI peleHus
VppalMoHaIbHbIX YPaBHEHU.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE METO/bI pELIeHUs] MOKa3aTeIbHbIX

yPaBHEHUM.

[Tpeobpa3oBaHyie BbIpaXkKeHU, CO/ieprKallux JoraprudMbl.

Jlorapugmuueckue ypaBHEHUS. OcHOBHBIE MEeTO/bI peleHust
norapubMUUYecKux ypaBHeHUM.

OcHOBHBIE TPUTOHOMETPUUEeCKHe hopMy b [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIDa)KeHU. PellileHre TPUrOHOMETPUUECKUX YPaBHEHUM.



Pelienne cucrem JIMHEMHBIX ypaBHEHWW. Marpuia CUCTeMbl JIMHEWMHBIX
ypaBHeHMM. OrnipejenuTenb MaTpUllbl 2X2, e€ro reoMeTPUYeCKUM CMBICT U
CBOMCTBA, BBIUMC/IEHHWE ero 3HauyeHusl, IpUMeHeHHe OMpeAe/uTesis [Jsl pelleHus
CUCTeMbl JIMHEWHBIX ypaBHeHWM. PellleHWe NPUKIaJHBIX 3aJady C TMOMOIIbIO
CUCTeMbl JIMHEWHBIX ypaBHeHWW. VcciemoBaHMe TIOCTPOEHHOM MOZENU C
MOMOLLbIO MaTPHL] U OTIpe/ie/TUTeIeu.

[TocTpoeHve MaTeMaTUUeCKUX MOJeJeld peajbHOM CUTYallMd C TOMOLLbIO
ypaBHEeHWU U HepaBeHCTB. [IpriMeHeHHe ypaBHEHWU M HEPAaBEHCTB K PeLIeHHUI0
MaTeMaTUUeCKUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu U peaibHOU
JKU3HU.

DYHKIUH ¥ rpaduKu

@OyHKIMsA, Cr1oco0bl 3afiaHus GYyHKIMH. B3auMHO o6paTHble GYHKIWH.
Kommosuiust  pyskuumii. I'paduk ¢yHKIMMU. OnemMeHTapHble Tmpeobpa3oBaHUs
rpayMKoB QyHKILIMM.

O6nacTe orpefiesieHUs 1 MHOXKeCTBO 3HaueHud (GyHKuuu. Hymu QyHKImm.
[TpoMe>KyTKU 3HaKOTOCTOSTHCTBA. UETHBIe U HeUéTHbIe PyHKIMU. [Teproanueckue
bynkuyn. IIpoMeXyTKM MOHOTOHHOCTHM (PYHKIMM. MaKCMMyMbl U MUHHUMYMBI
¢bynkimu. Harbosbilliee v HaiMeHblllee 3HaUeHUsT (PYHKLIMY Ha TIPOMEXXYTKe.

JIuHelHasl, KBaJipaTWUHasi W JApoOHO-TMHEeMHass (PYHKIMUA. OaeMeHTapHOe
MCC/IeJOBaHUe 1 TTIOCTPOeHre UX rpauKoB.

CreneHHas (yHKLUS C HaTypaJbHBIM U LieJIbIM MOKa3aTesnieM. Eé cBolicTBa U
rpadguk. CpoiicTBa ¥ rpadmK KOpHS N-Oi CTereHM KaK (YHKI[MA 0OpaTHOMN
CTENeHU C HaTypa/bHbIM [T0Ka3aTeseM.

[Toka3zaTesnbHass ¥ jorapudmuueckas (yHKIMHA, WX CBOWCTBA U rpaduku.
Vcrionb3oBaHve rpaduKoB GyHKLWM [/1s1 pellieHrsl ypaBHEeHUH.

TpuroHomeTpruueckass OKPY’KHOCTb, OIpe/ieJieHhe TPUIrOHOMEeTPUYEeCKUX
(YHKIIMI YMCIOBOTO apryMeHTa.

@YHKIMOHA/IbHbIE 3aBUCMMOCTA B peajbHbIX TIpoLieccax W SBJIEHUSX.
['pacduiky peasnbHBIX 3aBUCUMOCTEM.

Hauyana MmaTeMaTU4eCKOro aHa/iu3a

[TocnemoBaTenbHOCTH, CMOCOOBI 3aflaHUsl TIOC/Ie[OBaTelbHOCTeH. MeTof
MaTeMaTu4ecKou VHIYKLIWHN. MOHOTOHHBIE u OrpaHhuYeHHbIe
1oc/ieJoBaTeIbHOCTU. VICTOpYsS BO3HMKHOBEHHsSI MaTeMaTWUUeCKOro aHaau3a Kak
aHa/M3a 6eCKOHeUYHO MasbiX.

ApudmeTnueckast U reoMeTpuuecKast Iiporpeccui. beckoHeuHo yObIBaroIast
reomerpuueckasi rporpeccus. Cymma 6eckoHeuHO yObIBatoIlleli reoMeTpruuecKoi
Tporpeccry. JIMHeMHbIU U SKCITOHEHLUMAIbHBIN POCT. Yucio e. @opmyJia C/I0KHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuy [Jid pelleHus peanbHbIX —3ajay
TIPUKJ/IAJHOTO XapakTepa.



HeripepbiBHble (YHKIIMA M UX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB (QyHKUMM. CBoMCTBa (PYHKLMU HeNpephIBHBIX Ha OTpe3ke. MeTtof
VMHTEpBasioB /ijisi pellleHUs] HepaBeHCTB. [IpuMeHeHHe CBOWMCTB HeTpepbIBHbIX
byHKUMN 7151 pellieHus 3a/1au.

[TepBasi u BTOpasi mpor3BoAHble QyHKIMKU. OTipesiesieHre, reOMeTpUYeCKUi U
(bU3MUYeCKU CMBIC/ MPOM3BOAHON. Y paBHeHHe KacaTeTbHOM K rpaduKy (QyHKLIMH.

[TpousBoAHbIe  37eMeHTapHbIX  (QyHKIUA.  [Ipou3BojgHas ~ CyMMBbI,
Tpou3Be/ieHNs], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa ¥ JIOTUKa

MHOXeCcTBO, oOmepalv HaJ MHOXEeCTBaMd W KX CBOMCTBa. JlnMarpammel
Olinepa—BenHa. IIpyiMeHeHHe TeOpPeTHUKO-MHOXXECTBEHHOTO — arrapaTta s
OMUCAHUST peaslbHbIX MPOLECCOB U SIBJIEHWM, MpPU pellleHrWd 3ajauy U3 ApYyrux
yueOHBIX MpeMeTOB.

OnpefjeneHve, TeopeMa, CBOMCTBO MaTeMaTUYeCKOro OObeKTa, Ciie/|CTBUe,
Jl0Ka3aTe/IbCTBO, PABHOCU/IbHbIE YPaBHEHUSI.

11 KITACC

Yucia ¥ BBIYUC/TIeHUA

HarypanbHble u 1iesible uncnia. [IpyMeHeHHe TIPHU3HAKOB [1eJTMMOCTU LIeJIbIX
yrcesi, HaUOOJIBITIMK 00IMH Aenutens (ganee — HOJ]) u HauMmeHbIllee oOirjee
kpatHoe (ganee — HOK), ocTtaTkoB o moay/ito, anroputma EBKnuzia asis pelieHust
3a/lay B LIeJIbIX YMC/IaXx.

KowmrisiekcHble umcia. AnreOpavueckas W TPUTOHOMeTpUueckass (DOPMBI
3aMMCH KOMIUJIEKCHOTO 4ucia. ApudmMeThueckue orepalydd C KOMILUIEKCHbIMU
yrcsiaMu. V300pa)keHWe KOMITJIEKCHBIX YHCe/J Ha KOOPAWHATHOM TIJIOCKOCTH.
®opmysia MyaBpa. KopHu n-ou crerneHu U3 KOMILUIEKCHOTO urcia. [Ipumenenue
KOMIIJIEKCHBIX UMCesT Ji/is1 pellieHus1 (PUu3nueckux U reoMeTpUuecKrx 3ajau.

YpaBHeHus U HepaBeHCTBA

CucrtemMa ¥ COBOKYMHOCTh YpaBHEHHWW W HepPaBeHCTB. PaBHOCW/IbHbIE
CHUCTEMBI U CUCTEMBbI-Cie[iCTBUSL. PaBHOCU/IbHBIE HEPpABEHCTRBaA.

OTObop KOpHeHl  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TIOMOII[bIO
TPUTOHOMETPUUECKOUW OKPY>KHOCTU. PellieHHe TPUrOHOMeTpHUUYeCKUX HEPABEHCTB.

OcCHOBHbIE MeTOZIbl  pellleHus TI0Ka3aTe/NbHbIX U  JiIorapuMUUecKux
HEepPaBEeHCTB.

OcHOBHBIe MeTO/Ibl pellieHUs1 MppaljMOHaIbHbIX HEPAaBeHCTB.

OCHOBHbIEe METOZbl peIleHUs] CUCTEM U COBOKYITHOCTeW paljMOHa/bHbIX,
VppalMOHAaMbHBIX, TTOKa3aTe/bHbIX U JorapuMUUecKUX YpaBHeHU.

YpaBHeHUs], HepaBeHCTBa U CUCTeMbI C TlapaMeTpaMHU.



[lpuMeHeHre  ypaBHEHWH, CHUCTeM UM  HepaBeHCTB K  pelIeHUI0
MaTeMaTUUeCKUX 3aJjad M 3aJau M3 pas3/IMuHbIX 00/lacTeil HayKu U peayibHOU
YKWU3HU, UHTepIIpeTalius MoyueHHbIX pe3yabTaToB.

DyHKIMU ¥ rpaduKu

I'paduk kKommo3uimy (QyHKUMA. ['eoMeTpuueckure o0pas3bl ypaBHeHUU U
HepaBeHCTB Ha KOOPAWHATHOM IMJIOCKOCTH.

TpuroHomeTpruueckue QPyHKI[MH, UX CBONCTBA U I'Pa(PUKHU.

['paduueckrie MeTo/bl pellieHHsI YpaBHeHWW U HepaBeHCTB. ['paduueckue
METO/IbI pellieHus 3a/jau C TlTapaMeTpPaMH.

Wcnonb3oBanve rpad@ukoB GYHKLMM /s KCC/IeJOBaHUS TIPOLIECCOB U
3aBUCUMOCTEM, KOTOpble BO3HUKAIOT TIPU DPEIIeHWH 3a/lau U3 JPYIuX yueOHBIX
TIpeIMETOB U peasibHOU JKU3HU.

Haua/sia MaTeMaTHuecKoro aHaau3a

[IpriMeHeHMe TPOM3BOAHON K UCC/Ie/IOBaHUIO0 (DYHKLIMM Ha MOHOTOHHOCTb U
KCTpeMyMbl. HaxokzieHne  HauOOJBIIIETO W HAaWMEHBIIIEro  3HaueHHWH
HeTipepbIBHOM (hyHKIIUU Ha OTpe3Ke.

[TpuMeHeHre TIPOU3BOAHOM [iJii HAXOXKJEHWS HAWIydylllero pelleHus B
MPUK/IAJHBIX 3ajlauax, [Jis Ompejie/ieHdss CKOPOCTM M YCKODeHHWs TIpoliecca,
3a/laHHOTO (hOPMYJIOW WK rPadrKOM.

[TepBooOpa3Has, OCHOBHOe CBOMCTBO TIepBOOOpa3sHbIX. IlepBooOpa3sHbIe
y/ieMeHTapHbIX (GyHKIUH. [IpaBria HaxoKaeHUs IepBO0Opa3HbIX.

Nurerpann. ["eomeTpuueckuii CMBICJT VHTerpa’a. Brruuciienue
oripe/ie/IEHHOTO MHTerpasa 1o ¢gopmysie HoroToHa-J1eiibHMIIA.

[IpumMeHeHVe uWHTerpana /s HaxXOXK[eHWsl TUIolafied TUIOCKUX (Uryp u
00BEMOB reOMeTpPUUeCKUX TeJl.

[Ipumepbl penieHud AuddepeHIMaNibHBIX YpaBHeHUH. MaremaTHueckoe
MO/leJIMpDOBaHMe peaibHbIX TIPOLIECCOB C TIOMOIIbI0  AuddepeHIMaIbHbIX
ypPaBHEHUM.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHMA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIA YPOBEHL) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPaXKJ@HCKOM TTO3UIIMK 00yUatol[erocst Kak akTUBHOTO U
OTBETCTBEHHOTO  YjeHa  pOCCHMMCKOro  oOilecTBa,  TIpeJCTaBleHWe O
MaTeMaTHYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHBIX CTPYKTYp, SIBJIEHUH,
npoLieAiyp TpakAaHCKoro obirectBa (BbIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aMMO/IeICTBOBaTh C COLIMA/IbHBIMA HWHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTb POCCUNCKOW T'PaXKAaHCKON WJEHTUUYHOCTH, YBa)KEHUS K
TMPOIIJIOMY M HacCTOSII[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JOCTMXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTU4eCKOU IIKOJIbI,
WCI0/Ib30BaHWe 3TUX [JOCTWKEHWW B [PYTrdX HayKaxX, TexXHOJIOTusiX, cdepax
5KOHOMMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUe JyXOBHBIX LIEHHOCTeH POCCUICKOro Hapoja, c()OpMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHWs, 3TUUYECKOTO TOBeAEeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
NIPUMEHEHVEM [IOCTM)KEHUM HAyKUu W [esTeJbHOCTbIO YYEHOro, OCO3HaHHe
JTMYHOTO BKJIa/la B TIOCTPOEHKE YCTOHUMBOTO OY/IyIIero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIeHWe K MUDY, BK/IHOYasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/lau, PelleHr, pacCy>KeHN, BOCTIPUMMUYUBOCTD
K MaTeMaThueCKUM aclieKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) ¢pu3uUecKoro BOCNIUTAHUA:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTreMaThuyeckKhe 3HaHUSI B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 37I0pPOBBLIO (3/I0pOBOe TMUTaHWe, COAaHCUPOBAHHBIA PEXUM 3aHATUN U
OT/IbIXa, peryssipHas ¢u3nueckasi akTUBHOCTD), (hrU3nuyecKoe COBepIilIeHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETBHON /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWe IIeHHOCTH TPYA0/00us, WHTepeC K
pa3nuuHbiM  cdepaM  TpodecCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUI0KeHUsIMH, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccud W peanMU30BbIBaTH COOCTBEHHbIE >KM3HEHHbIe TIIaHbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MareMaThuueCcKoMy  00pa3oBaHHI0O |
camMoo0Opa30oBaHUI0 Ha TIPOTSHKEHUM BCEM >KU3HU, TOTOBHOCTb K aKTHBHOMY
yUacTHIO B pellleHrH TTPaKTUUYeCKUX 3a/jlau MaTeMaTUueCKOW HarpaB/IeHHOCTH;

7) 3KO/I0OTNYeCKOro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh ~ IKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BUSHUS
COoLIMalbHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHWE TPUPOAHON U COLIMA/IbHOU
cpe/ibl, OCO3HAHKeE I7100a/IbHOTO XapaKTepa KOJIOTHUeCKUX Mpob/ieM, OpHeHTaLUS
Ha TIpUMeHeHWe MaTeMaTUYeCKWX 3HaHWW [/ pelleHds 3aZiad B 00/acTH
OKpYy>Karolllell cpeibl, TJIaHUPOBaHWE TIOCTYNIKOB M OLIEHKM WX BO3MOXXHBIX
TOCeICTBUMN [/l OKpY>Katollleld Cpe/ibl;

8) neHHOCTH HAYUHOT'0 NMO3HAHMSA:

chOpMUPOBAHHOCTL MHPOBO33pEHHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykKu W  OOIeCTBEHHOW  TIPAaKTUKH, ITIOHUMaHHe
MaTeMaTHUeCKOM HayKd Kak cdepbl UelOBeUeCKOW [esiTe/lbHOCTH, 3TarioB eé
pPa3BUTUST U 3HAUMMOCTU [l PA3BUTHS LIUBWIM3Al[MM, OBJa/leHHe S3bIKOM
MaTeMaTHKU M MaTeMaTH4yecKOoW Ky/JIbTypOll KakK CpeiCTBOM II03HaHUSI MHPa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 M HCC/Ie[0BaTeNbCKYIO [1esiTeIbHOCTh
WHAUBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble loruueckKue JeiicTBUA:

BBISIB/IATD M XapaKTepu30BaTb CyIlleCTBEHHble TMPU3HAaKW MaTeMaTHueCKHX
OObEKTOB, TIOHSITMM, OTHOIIEHWM MeXAy TIOHATUSIMH, (DOPMYJIMPOBaTh
oripejiesieHusi TIOHSTHM, yCTaHAB/IMBATh CYIeCTBEHHbIN MPU3HAK KlaccuduKaluy,
OCHOBAaHHUS /17151 000011{eHUs Y CpaBHEHUsI, KpUTePUU MPOBOIMMOT0 aHa/In3a;

BOCIIPUHMMATh,  (opMynvMpoBaTb U TpeoOpa3oBbIBaTh  CYXKJAEHUS:
yTBep/WTe/IbHbIE U OTpULiaTe/IbHble, e JMHUYHbIE, YaCTHBIE U 0011[1e, YC/IOBHLIE;

BBISIB/IITh MaTeMaTHUyeCcKre 3aKOHOMEePHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUUS]
B (akTax, JAHHBIX, HAOMIOeHUSIX U YTBEP)KIEeHUsIX, TpejsaraTb KpUTepUu AJis
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUHH;

JieflaTh BBIBO/IbI C WCIIO/b30BaHUEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX WU
WH/IYKTUBHBIX YMO3aK/IIOUeHNH, YMO3aK/IFOuUeHH 110 aHa/IoTH;

MPOBOJIUTH CAMOCTOSITE/ILHO /J0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBepP KAeHHi
(TIpsiMble ¥ OT MPOTUBHOI'0), BbICTPauBaTh apryMeHTaL1t0, IPUBO/IUThL TIPUMePHI U
KOHTPIpHMepbl, 000CHOBBIBaTH COOCTBEHHbBIE CYK/I€HUS U BBIBO/IBI;

BbIOMpaTh croco6 pelneHusi yueOHOUM 3ajaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB  pellleHusi, BbIOMpaTh Haubosiee  TMOAXOASALIMM € yuéTOM
CaMOCTOSITE/IbHO Bbl/le/IeHHbIX KPUTEPHEB).



Ba3oBble Hcc/iejoBaTe/IbCKHe JeiCTBHs:

WCTIO/Tb30BaTh BOMPOCHI KaK MCCAe0BaTebCKUM MHCTPYMEHT T103HaHUS,
dopMy/poBaTh ~ BOIMpPOCH,  (UKCHUPYIOIIMe  IpPOTUBOpeure,  IpobsieMy,
yCTaHaB/IMBaTh MCKOMOEe W JlaHHOe, (hOpMHPOBaTh TUIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

MIPOBO/IUTH CaMOCTOSITe/IbHO CIJIAHMPOBAHHBIN SKCTIEPUMEHT, UCC/iefloBaHKe
TI0 YCTaHOBJIEHHIO 0COOEHHOCTel MaTeMaTUYeckoro o0beKTa, sSiBJieHus, TpoLjecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCcCaMu;

CaMOCTOSITeTbHO (hOpMyIMpOBaTh 0000IIIeHHsT M BBIBOZBI TI0 pe3yJbTaTaM
MpOBeJEHHOrO0  HaO/MIO/leHWsl, HWCC/Ie/JOBaHUs, OL[eHWBaThb  JIOCTOBEPHOCTD
TI0JTyUeHHBIX pPe3y/IbTaTOB, BLIBOJOB U 000011[eHHH;

MPOTrHO3MPOBAaTh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BbIIBUTaTh
TIPe/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pa6ota ¢ nuadopmariueii:

BBISB/ISATH JeUIUTEl MHPOPMAIUH, AAHHBIX, HEOOXOAMMBIX i OTBeTa Ha
BOIIPOC U /I/iSl pellieHusi 3a/lauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTeMaTH3UpOBaTh M MHTepIIPeTHPOBaTh WH(OPMALIUIO DPA3/IWYHBIX BHUZOB U
dbopm mipeicTaB/IeHNS;

CTPYKTYpHUPOBaTh WHGMOpPMAI[MIO, TIPEJCTaB/sITh €€ B pa3MMuHbIX (opMmax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBaTh HaZIE>KHOCTh rnHbopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TPOBAaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHHBepCa/lbHbIe YueOHbIe el CTBUS

Oouenue:

BOCIIPUHUMATh U (POPMY/IUPOBATh CY>K/I€HUsI B COOTBETCTBUU C YCIOBUSIMU U
1essMu  OOII[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHs B
YCTHBIX Y THMCbMEHHbIX TEKCTax, /aBaTh MOSCHEHWS IO XOAY pelleHus 3a/jauM,
KOMMEHTHPOBATh MOTyUYeHHbIU pe3y/bTar;

B Xofie 00CY>K[eHUs 3a/laBaTh BOMPOCHI M0 CYIIIECTBY OOCY’KJaemMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/ilaud, BbICKA3bIBaTh WM, HalleJieHHble Ha TIOUCK
pellieHrs], COMOCTAB/IATh CBOU CYXKAEHUS] C CY)XXIEHUsIMU [APYTMX Yy4aCTHHUKOB
Avasiora, 0OHapyKHUBaTh pa3Mude W CXOZCTBO IO3HWI[MH, B KOPPEKTHOM topme
dbopMyMpoBaTh pa3HOIIacUsi, CBOU BO3PaKeHUsI;

TNpe/ICTaB/IATh pe3y/bTaThl PellleHUs 3a/lauk, SKCIepUMeHTa, UCC/e[j0BaHMs,
MpOeKTa, CaMOCTOSITe/JIbHO BbIOMpaTh (hOpMaT BBICTYIIEHUS C YY6TOM 3ajay
TIpe3eHTalud ¥ 0COOeHHOCTel ayIuTOPHH.

Pery/isTUBHBbIe YHUBepCa/IbHbIE yueOHbIe AeliCTBUA



Camoopranusanus:

COCTaB/ISITh TJ1aH, allTOPUTM pellleHUs 3a/jaul, BbIOMpaTh Criocob pellieHus C
YUETOM HUMEFOIIUXCSI PeCypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTHUPOBATh BaPUAHTHI PellieHni ¢ YUETOM HOBOM WHGOpMAI[WH.

CaMOKOHTPOJIb, SMOLHOHA/IbHBIA HHTE/VIEKT:

BAa/leTb  HaBbIKaMW  TI03HaBaTe/JbHOM  pedieKCMM  KaK  OCO3HaHUS
COBepITIaeMbIX JIeHCTBHI M MBICUTE/LHBIX ITPOL[ECCOB, UX Pe3y/IbTaTOB, BJafleTh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca U pe3y/bTara pelrieHus
MaTeMaTUYeCKOM 3a/auu;

Npe/iBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MPU PelleHuH 3ajjaud,
BHOCHTb KOPPEKTUBHI B [IeSITeTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa L[e/id U YC/IOBUSIM, OOBSICHSATD PUUMHBI
JOCTY)KeHUS] WK HeJIOCTHXKeHUsI pe3ysbTaToB JesiTe/IbHOCTUA, HaXO[UTh OIIMOKY,
JlaBaTh OL[€EHKY PUOOPETEHHOMY OITBITY.

CoBMecTHas JeATe/IbHOCTh:

MOHUMAaTh M UCII0/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHONW W WHAWBHUAYaTbHON
paboThbl TMpu pellleHUWd YyueOHBIX 3a7ay, TIPUHMMATh 1ieJib COBMECTHOMU
JesITe/IbHOCTH, TUTAaHWPOBATh OpPraHW3al[di0 COBMECTHOM pabOoThI, pacripeziesisiTh
BUABI paboT, JoroBapuBaThCs, OOCY)KAAaTh TMpOIleCC YW pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTFO/IeH;

y4acTBOBaTh B TPyNnoBbIX ¢dopMax paboTel (06CyxaeHUs, 0OMeH MHEHUH,
«MO3TOBble INTYPMbl» W WHbIE), BBIIOJHATL CBOIO YacTb PpabOThl U
KOODZMHUPOBAaTh CBOW JEWCTBUS C JPYTMMHM YieHaMH KOMaHibl, OI|eHWBATh
KaueCTBO CBOET0 BKJaja B OOIIHMM MPOAYKT 0 KPUTepHsiM, ChOPMYTHPOBAaHHBIM
y4aCTHUKaMHU B3aUMOZeUCTBUSI.

INIPEJMETHBIE PE3YJ/IBTATBI

K koHily obOyuenns B 10 Kjacce oOydYarOIUMiiCS TIOMYUYHT CleyOIIue
TipeIMeTHbIe Pe3y/bTaThl TI0 OT/e/bHBIM TemMaM paboudeil rporpaMMbl yueOHOTO
Kypca «Asirebpa 1 Hayajia MaTeMaTUUeCKOTO aHan3a»:

Yucia v BBIUMC/IEHUS:

cBOOO/IHO OIEepPUpPOBaTh TOHATHSMHU: paljiOHa/bHOE YKC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOLEHTbI, UWpPpal[MOHAJbHOE UYKUC/I0, MHOKEeCTBa
paLMOHAJIbHBIX U J€MCTBUTETbHBIX YMCeI, MOAY/Ib JEUCTBUTEIBHOTO UKC/Ia;

NIPUMEHATb [JpPOOM UM TIPOLIEHTBI [T peIlleHus] TIPUK/IaJHBIX 3a/au M3
Pa3/IMYHBIX OTpac/aer 3HAHUM U peaslbHOU >KU3HU;

TIPUMEHSTb MPUOJIKEHHBIE BHIUMC/IEHUS, TIPaBUIa OKPYT/IeHUs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IEeHUN;



cBOOO/IHO oOMeprpoBaTh TOHSTHEM: CTelleHb C 1ie/biM TI0OKa3aTesieM,
VICITI0JIb30BaTh MOAXOASAIIYI0 (hOPMY 3aluCH [|eMCTBUTETbHBIX UKCe/ JJ1s PeLleHus
MPaKTUUYEeCKUX 3a/]au U Mpe/iCTaB/eHus JaHHbIX;

cBOOO/IHO OTepPUPOBaTh TOHSATHEM: apri(MeTHUeCKHi KOpeHb HaTypa/ibHOU
CTerneHy;

cBO0OO/IHO OTIepUPOBATh MOHSTHEM: CTeleHb C palMOHA/IbHBIM M0Ka3aTeseMm;

cBOOO/IHO OTEpPUPOBAaTh TOHATHSMH: JIOTapU(PM UHC/IA, [AeCATAYHBIE W
HaTypasbHble JIoTapudMbI;

cBOOO/IHO OTepHpOBaThb TOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'eHC
YMCJIOBOTO apryMeHTa;

OreprpoBaTh MOHATUSMU: apKCUHYC, apKKOCMHYC W apKTaHTeHC YMCI0BOTO
apryMeHTa.

YpaBHeHus U HepaBeHCTBa:

cBOOO/IHO OTepUpOBaTh TOHSATUSMU: TOX/ECTBO, ypaBHeHUe, HePaBeHCTBO,
pPaBHOCU/IbHbIE YpPaBHEHUsI U YpaBHEHUsI-C/Ie/ICTBUS, PABHOCU/IbHbIE HEPABEHCTBA;

NIPUMEHSATb pPa3/UuHble METO/[bI peIlleHUs] PpalMOHA/NIbHBIX U JIPOOHO-
pallMOHA/IbHBIX YpaBHEHWW, TPUMEHSTb MeTOJ, WHTEpPBa/JIOB [/Isl pelleHUs
HEPaBEeHCTB;

cBOOO/IHO OTEPUPOBaTh IOHATHSAMH: MHOTOWIEH OT OJHOW TepeMeHHOH,
MHOTOWIeH C 1efbiIMd K03 GdullieHTaMy, KODHU MHOTrOu/ieHa, MPUMEHSTh
Jle7ileHe MHOTO4JIeHa Ha MHOTOUJIeH C OCTaTKoM, TeopeMy be3y u Teopemy Bueta
JJ1S1 peLeHus 3a/javy;

cBOOO/IHO oOmeprUpoBaTh TOHATHUSIMU: CHCTeMa JIMHEWHBIX ypaBHEHHH,
MaTpuiia, Ompeje/uTe/lb MaTpUIbl 2 X 2 U ero reoMeTpUYecKuil CMBICI,
WCII0J/Ib30BaTh CBOMCTBA OMNpejenuTesiss 2 X 2 [jig BbIYMC/IEHUS] ero 3HaueHwus,
MIPUMEHSTh OMpeJeNUTeNd sl peLIeHUs] CUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MO/Ie/IMPOBaTh peajibHble CUTYal[iy C TIOMOII[bI0 CUCTeMbI JIMHEeWHBIX ypaBHEHUH,
WCC/Ie[0BaTh TIOCTPOEHHblE MOJeIM C TIOMOIIbI0 MaTpWl] W OrpejeauTesie,
VMHTEePNpeTUPOBaTh MOJyYeHHbIN pe3y/bTar;

WCII0/Ib30BaTh CBOWMCTBA [IeWCTBUM C KOpHAMM Jjiss TipeoOpa3oBaHUs
BBID&)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKCIOBLIX BBIDAYKEHUH, COZIepyKallliX CTEIeH! C
pallMOHA/IbHBIM TOKa3aTesieM;

WCII0/Tb30BaTh CBOMCTBa norapu@moB ISt ripeoOpa3oBaHusI
JIorapu(pMUUeCKUX BbIpa’KeHUM;

cB0OO/IHO OTepHpoBaTh TMOHATHSMU: UppPAlMOHA/IbHbIE, TIOKa3aTe/bHble U
norapudMUUecKrie ypaBHeHHs, HAXOJUTb UX PeLleHUs C TOMOIbI0 PaBHOCUIbHBIX
repexoZioB UK OCYLLECTB/IsISI TPOBEPKY KOPHEW;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUuecKre (GopMyJibl fjis TIpeobpa3oBaHus
TPUTOHOMETPUUYECKUX BbIDA’KEHU;

CcBOOOJHO OmepupoBaTh TIOHATHEM: TPUTOHOMETPUUYECKOe ypaBHEeHUe,
NpUMeHsITh ~ HeoOxofuMble  (QOPMyJbI  [Jii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHU;

MO/leIMpOBaTh peajibHble CUTYyalldd Ha s3blke anrebpbl, COCTaBJISATh
BbIp@KEHUs, YypaBHEHMsl, HepaBeHCTBA M0 YCJOBHIO 3aJlaud, WCCIe/[0BaTh
TOCTPOEHHbIe MO/Ie/IU C UCII0/Ib30BaHUEM arirapara aareOphi.

dyHKUuU ¥ rpaduku:

cBOOO/IHO OTIepUpPOBaTh MOHATUSAMU: (PYHKLIUS, CIIOCOOBI 3a/jaHusi QYyHKIWY,
B3aMMHO oOpaTHble (YHKIMM, KOMMO3ULMsA (yHKIUM, rpapuk GyHKINY,
BBIMOJIHATE 3/IeMeHTapHbIe ITpeobpa3oBaHysi TpaduKoB (PYHKIHIA;

cBOOO/IHO OTepUpOBaTh TOHATHSIMU: 00/aCTh OTpejie/ieHUss U MHO>KeCTBO
3HaueHUM (QYHKIMH, HYJU QYHKLIUM, IPOMEKYTKHU 3HAaKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUpOBaTh TIOHATUSIMU: UETHbIE W HeUéTHble (DYHKIUH,
nepuopnueckre (yHKLUM, IPOMEKYTKM MOHOTOHHOCTU (DYHKLIMM, MAaKCUMYMBbI U
MUHUMYMbI (YHKIUY, Haubosblllee W HauMeHbIllee 3HaueHWe QYHKIUU Ha
TIPOMEKYTKE;

CBOOOJJHO OTepUPOBAThH TIOHSATUSIMU: CTeTeHHasi (YHKLUs C HaTypabHbIM U
Lle/IbIM TIOKasaTeseM, rpaQUK CTereHHOM (PYHKUMW C HaTypajbHbIM U LieJIbIM
rokasaTesieM, rpaduk KOpHsS N-OM cTereHH Kak (yHKIUU 0OpaTHOM CTeTeHH C
HaTypa/IbHbIM MOKa3aTesem;

OTepUpOBaTh TIOHSATUSMU: JIMHeWHasi, KBajipaTU4yHass U ApoOHO-TMHelHast
(GYHKLMM, BBITIOJIHATE 3/IeMeHTapHOe UCC/eloBaHue U NTOCTPOeHNe UX FPa(UKOB;

cBOOO/IHO OTepupoBaTh TOHATUSMU: TIOKaszaTerbHass W Jiorapudmudeckas
(GyHKIMM, UX CBOWCTBAa W rpaduKy, WCMOJb30BaTh UX rpaduKy [/si pelleHus
ypaBHEeHU;

CcBOOOJHO OMepupoBaTh TOHSATUSMU: TPUTOHOMETpPUUeCKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKIMI YKC/I0OBOTO apryMeHTa;

WCIIO/b30BaTh Trpauku (QYHKIUKA [Js UCC/IeloBaHUSI TPOLIECCOB U
3aBHCUMOCTeN TIpU pellleHny 3a/lau U3 APYruX yueOHBIX MPeJAMEeTOB U peasbHOU
)KU3HH, BbIpaXXaTb (hOpMyIaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauyana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OMepypoBaTh MOHATHSMU: apudMeTHyecKasi U reomeTpuyeckas
nporpeccusi, 6eCKOHeUHO yObIBaroIllasi reoMeTpuuecKasi porpeccus, JTMHEMHbIN 1
5KCMOHEHLMabHbIN POCT, (JOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMETh IMpe/iCTaB/IeHue
0 KOHCTaHTe;

VCTI0/Ib30BaTh TPOTPeCCUM JJid pelleHusi peasbHbIX 3a/au MpPUKJIaJHOrOo
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: T10C/IeJ0BATETbHOCTD, CIIOCOObI 3a/JaHUs
MoCJieJOBaTeIbHOCTE, MOHOTOHHbIE W OrpaHWYeHHbIe TOC/Ae[0BaTe/bHOCTH,
TOHUMaTb OCHOBbI 3apOJK[IEeHWsI MaTemMaTHUeCKOro aHaju3a KakK aHaiusa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpoBaTh TOHATUSMH: HelpepbiBHble (YHKI[UH, TOUKH
pa3phbiBa rpadvka GyHKIMH, aCHMITTOThI TpaduKa QyHKIINY;

cBOOO/IHO OTEpPUpPOBaTh MOHATHEM: (YHKIUS, HeTpepbIBHash Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTpepbIBHbIX (DYHKI[WH /i pellieHus 3a/jay;

cBOOO/IHO oOmepupoBaTh TIOHATUSIMHU: TiepBas W BTOpas TPOU3BOJHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BBIUMC/ISITh TIPOU3BO/IHbIE CyMMBbI, MPOW3Be/|€HUs], YaCTHOIO0 U KOMIIO3ULIUU
IBYX (PYHKI[MI, 3HATh TIPOU3BO/IHbIE 3/IeMeHTapHBIX (DYHKIIWA;

WCII0/Tb30BaTh TeoMeTpuuecKuid ¥ (hU3MYecKUil CMbBICJT TIPOU3BOJHOMN [is
pereHus 3a4au.

MHoxecTBa M JIOTHKA:

cBOOOIHO  OMEepUpOBaTh  TOHATHUSIMH: MHOJKECTBO,  OIeparuM  Haf
MHO>KeCTBaMHU;

VICITI0J/Ib30BaTh TEOPETUKO-MHOXXECTBEHHBIW arrapaT /Jis OMCaHUs peasbHbIX
TIPOL[ECCOB U SIBJIEHWH, TP PeIIeHUH 3a/jad U3 J[PYTUX yueOHBIX IMpeIMeTOB;

cBOOO/IHO OTEpUpOBaTh TOHATUSMH: OIpeje/ieHre, TeopeMa, ypaBHeHHe-
C/ie[iICTBUE, CBOMCTBO MaTeMaTHUeCKOro 00beKTa, 0Ka3aTebCTBO, PABHOCU/IbHbIE
ypaBHEHUS U HepaBeHCTBa.

K koHiy oOyuenns B 11 Kjacce oOydYarOIMiiCS TIOMYUYHT CreyOIIMe
TIpeIMeTHBIe Pe3y/IbTaThl TI0 OT/e/IbHBIM TeMaM paboudeil rporpaMMbl yueGHOTO
Kypca «Asirebpa 1 Hauajia MaTeMaTUUeCKOTO aHaTHi3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOO/IHO OMepypoBaTh IIOHSATHSIMH: HaTypalbHOe U 1IeJioe  YKCIIO,
MHOJKeCTBa HAaTypaJ/IbHbIX M LieJIbIX YMCesI, WCI0J/1b30BaTh IPU3HAKU [e/TMMOCTU
uesbix yncen, HOZl u HOK HaTypa/nbHBIX Unces AJ1s pelleHus 3ajau, IIPUMEeHSITh
anroputMm EBkina;

cBOOO/IHO oOIepupoBaTh ITIOHATHEM OCTaTKa II0 MOJYJIIO, 3allvChIBaTh
HaTypaJibHble YUCJia B Pa3/IMYHbIX MO3ULIMOHHBIX CUCTEMaxX CUMCJ/IeHUS;

cBOOO/IHO OTepUpOBaTh TOHATUSIMH: KOMIUIEKCHOE YHC/I0 M MHO>KeCTBO
KOMIUIEKCHBIX 4MCeJl, MpeJCTaB/sATh KOMIIEKCHbIe uuc/ia B anrebpanueckoil u
TPUTOHOMETPUUECKOW (popMe, BBITIO/IHATL apuU(pMeTHUeCKre orepalv C HUMU U
1300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHus U HepaBeHCTBa:



cBOOO/IHO OMepHpoBaTh TMOHATHSIMU: UpPALlMOHA/IbHbIE, TIOKa3aTe/bHble U
norapuMUUYecKrie HepaBeHCTBA, HAXOAUTb WX pelleHusT C [OMOILbI0
PaBHOCWIbHBIX MIEPEXO0/IOB;

OCYLL[eCTB/ISAITh OTOOpP KOpHeW TMpu pellleHud TPUTOHOMETPUUeCKOTro
ypaBHEHUS;

cBOOO/IHO OTepupoBaTh TOHATUEM TPUTOHOMeTPUUeCKOoe HepaBeHCTBO,
NpUMeHSITh ~ HeoOxofuMble  (OpPMy/bI  [ijii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO OTIEpUPOBATh MOHATUSIMU: CHCTEMa U COBOKYITHOCTb ypaBHEHUU U
HEPaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI U CUCTEMBbI-C/IEe/ICTBUS, HAXOAUTh PeLleHUs
CUCTEMBI U COBOKYMHOCTeH palMiOHa/IbHbIX, UpPpPalMOHa/bHBIX, TTOKa3aTe/JbHbIX U
Jorapu(MUuecKrix ypaBHEHUN U HEPaBeHCTB;

pellaTthb paloHa/IbHbIE, VppaLYOHa/bHbIe, ToKa3aTeJibHbIe,
gorapupMuyecKrie W TPUTOHOMETPDUUECKWE ypaBHEHHSIT W  HEepaBeHCTBa,
coZilep)Kalliie MOZyJI1 ¥ MlapaMeTphl;

NPUMEeHATh Tpadryeckre MeTO/Ibl [Jisl pelleHUs] ypaBHeHW U HepaBeHCTB, a
TaK’Ke 3a/lau C rapaMeTpamu;

MO/leTMpOBaTh peasibHble CUTYyalldd Ha s3blke anrebpbl, COCTaBJISATh
BBID&)KEHUS], YPaBHEHUS, HEPABEHCTBA M MX CUCTEMbl IO YC/JIOBHIO 3aJlauM,
WCC/ieloBaTh TIOCTPOEHHbIE MOJe/Id C WCMO/b30BaHKWEM arirapara anreopel,
VHTEpIIPeTUPOBATh [0TyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKy KOMIMO3ULMM (PYHKLUHM C TIOMOLLBIO 3/1€MEHTapHOro
WCC/IeIOBAaHUS U CBOMCTB KOMIMO3UIMU ABYX (DYHKIIUA;

CTpOUTH TeoMeTpuueckre oOpa3bl ypaBHeHU W  HepaBeHCTB Ha
KOOPJMHATHOM TIJIOCKOCTH;

CBOOOJHO OIepupoBaTh TMOHATUSIMU: TpapUKU TPUTOHOMETPUUECKUX
yHKLpHiE

MPUMEHSTh (YHKLMW [JI1 MOJe/TUPOBAaHUS W UCC/Ie/JOBaHUsI peasbHbIX
TIPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHa/m3a:

VICTI0/Tb30BaTh MPOU3BOHYIO [/ UCC/Ie[0BaHNs (GYHKIIMM HA MOHOTOHHOCTh
Y 9KCTPEMYMBI;

HaxXoAUTb Haubosiblllee U HaMeHblllee 3HaueHus1 PYHKLIMU HelpepbIBHOM Ha
OTpe3Ke;

VICII0/Ib30BaTh IPOM3BOJHYHO [/l HAaXOXJEHWUs HaWlyullero pelleHusl B
MPUKJIAAHBIX, B TOM 4YMCJIe COLMaTbHO-3KOHOMHUYECKUX, 3ajjayax, [Jist
orpejesieHUs CKOPOCTA W YCKOPeHMsl TpoLecca, 3aJaHHOro (opmyJsion WiIn
rpaukom;



cB0OO/IHO OMepypoBaTh TOHSATHUSIMU: TepBOOOpa3Hasi, oripe/enéHHbIN
WHTerpaja, HaXxOJWTb TMepBooOpa3Hbie 3/IeMeHTapHbIX (GYHKLUNA U BbIUKCISITH
uHTerpasn 1o ¢popmysie HetoToHa-JIeiibHUIIA;

HaXOJUTh IJIOLIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C IOMOIIIbI0 UHTerpaia;

MMeTb TpeJiCTaB/eHue O MaTeMaTH4eCKOM MO/e/IMPDOBAaHUM Ha TpuMepe
cocTaB/ieHus AuddepeHIMaTbHBIX YPaBHEHUM;

pelllaTh TPUK/IaJHbIe 3aaud, B TOM YKUCJEe COLMATbHO-5KOHOMHUUYECKOTO U
¢u3nuecKoro xapakTepa, CpeJiCTBAMU MaTeMaTU4eCKOro aHaIn3a.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos O/IeKTPOHHbIE
Ne HaumeHoBaHuUe pasz/e/ioB H TeM (uudpossbie)
n/n NMporpaMmsbI Bcero Koutposmpt Tpakriyeckue oOpa3oBaTe/IbHBIE
€ padoThI padoThI
pecypchl
MHO>XeCTBO [1eiICTBUTE/IbHBIX UHCe/I.
1 MHorousiensl. PaljioHaibHble ypaBHeHUs U 24 1
HepaBeHCTBa. CHCTeMbI JIMHENHBIX
ypaBHEHUN
5 @®yHKUMM U rpaguku. CreneHHas QYHKLHSA C 1 1
1[e/IbIM TI0Ka3aTesieM
3 ApudmeTrueckuii KOpeHb N-0M CTereHU. 15 1
VpparoHanbHble ypaBHeHHsI
4 [TokasarenbHas QyHkuMA. [TokasaTenbHble 10 1
ypaBHeHUs
c Jlorapudmuueckasi QyHKLUSI. 18 1
Jlorapudmuueckue ypaBHeHUs
5 TpuroHomeTprueckye BolpaXkKeHNs U 27 1
ypaBHeHUs
ITocnenoBaTenbHOCTH M TIPOTPECCUU 10 1
HernpepsiBHbie hyHKIMK. [Ipon3BogHast 20 1
9 [ToBTOpEHue, 00001eHre, CUCTeMaTH3aLUs c 5
3HaHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KosinuecTBo yacos O/IeKTpPOHHbIEe
Ne HaumMeHoBaHuUe pa3/ie/ioB U TeM (uudpossbie)
n/n NMpOrpaMmbI Bcero KoutposmHpt Ipakriyeckue oOpa3oBaTe/IbHBIE
€ paboThI padoThI pecypest
1 WccnenoBanue QyHKLMIA C TTOMOIIbIO 97 1
TIPOM3BOJHOM
2 [TepBooOpa3Hast ¥ UHTerpasl 12 1
3 I'padvik TPUrOHOMETPUUECKUX (PYHKLUM. 14 1
TpuroHomeTpruueckre HepaBeHCTBa
4 VppatrioHasibHble, ToKa3aTe/lbHble U 24 1
JorapupmMUuecKre HepaBeHCTBa
KowmriekcHble unciia 10 1
6 HarypasnbHble U Liesible yucia 10 1
CucTreMbl paljuoOHaIbHbIX, MPPaLOHATBHBIX
7 roKa3aTe/IbHbIX U JIOrapu(PMUUIecKrux 12 1
ypaBHeHU!
8 3azauM ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001eHre, CUCTeMaTH3aLUs 16 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







ITIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
Ko/muecTBo yacoB JJIEKTPOHHBIe
Ne ara H(PPOBHIE
n/n Tema ypoka Bcero Kourponbuere | - Ipakruueciu ﬂ3yqenuﬂ ](:ﬁigonaTeanme
padoThI e padoTbI pecypest
1 MHo>kecCTBO, orepaLyu Haz, 1
MHO>XeCTBaMHU U UX CBOMCTBA
2 Huarpammbl Ditiepa-BeHHa 1
[IpumeHeHVie TeOPeTHUKO-
3 MHO>KeCTBEHHOI'0 arrapara Jjisl pelieHust 1
3a/au
ParrioHa/ibHbIe urcia. OObIKHOBEHHBIE U
4 JlecITUYHbIe 1pobu, MPOLIeHTHI, 1
GecKoHeuHble TlepuouecKre 1poou
PauyioHanbHble urcia. OOBIKHOBEHHBIE U
5 JleCSITUYHbIe JPOOU, MPOLIEHTHI, 1
6ecKkoHeuHble MlepuoJruecKre 1pobu
6 [TpumeHeHMe IpOOe U TIPOLIEHTOB ISt 1
pelleHus: NPUK/IaJHbIX 3a7a4
. [TpumeHeHue IpoOeit U TIPOLIEHTOB ISt 1
pelleHus: NPUK/IaJHbIX 3a7a4
3 HeticTBUTe/ibHBbIE YKC/Ia. PallioHanbHbIE U 1
VppaLoHaJIbHbIe YKC/Ia
9 ApudmeTrueckue orepaijyuu ¢ 1
JIeiICTBUTE/IbHBIMU YMCIaMU
10 Mopaynb AelCTBUTEIBHOTO UKCJ/ia U ero 1




CBOICTBA

11

[TpubmKEHHBIE BLIUMC/IEHHS, TTPaBUIa
OKpYTJ/IeHus], IPUKKU/IKA U OL|eHKa
pe3y/bTara BbIYMCAEHUN

12

OcCHOBHbIE METO/Ibl PeLleHUs Le/IbIX U
JpOOHO-palMOHATBEHBIX YpaBHEHU! U
HEpaBeHCTB

13

OCHOBHbBIE MeTO/Ibl pellieHUs Lie/TbIX U
JpOOHO-palMOHAIBLHBIX YpaBHEHU! U
HEepaBeHCTB

14

OcHOBHBIE METO/ibI pPeLLeHUs Lie/IbIX U
JIpOOHO-paIMOHAIbHBIX YPaBHEHUH 1
HEepaBeHCTB

15

MHorousieHbl OT OZJHOU IepeMeHHOM.
[eneHvie MHOrou/1€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOoUJ/IeHbI C 1[e/TbIMU
ko3¢ duimentamu. Teopema Bueta

17

PerieHrie cucTeM JIMHEMHBIX YPaBHEHUM

18

PellieHre cUCTeM JIMHENHBIX ypaBHEHUM

19

Martpuija CUCTeMBbI JIMHENHBIX YPaBHEHUM.
Ornpepesiiresib MaTpULibl 2X2, ero
reoMeTpUUeCKHUW CMBIC] U CBOMCTBA;
BbIUMCJ/IEHUE ero 3HaueHUs!

20

Ornpepesiresib MaTpULibl 2X2, ero
reoMeTpUUeCKUH CMBIC/ U CBOMCTBA;
BbIUMCJ/IEHUE er0 3HaYeHUs

21

[TpriMeHeHue orpefenuTeis [Jis pellieHus




CUCTeMBbI JINHeHMHBIX YPaBHEHUMN

22

PelieHune npuk/aZiHbIX 3a7iayu C IOMOLLBIO
CUCTEeMBI JIMHEWHBIX YPaBHEHUU

23

PeliieHue MPUK/IaZHbIX 3a7iau C TIOMOILBIO
CUCTEeMbI JIMHEWHBIX YpaBHEHUM

24

KonTtposnbHas paboTa: "PaijioHaibHbIe
ypaBHeHHs ¥ HepaBeHCTBA. CHCTeMBI
JTMHENHBIX ypaBHeHUN"

25

®OyHKLWSA, crioco0bl 3a/jaHus PYHKLHH.
B3auMHO obOpaTHbie GYHKLIMY.
Komnosuims QyHKumi

26

I'paduk PpyHKLMHU. DeMeHTapHble
nipeoOpa3oBaHusi rpavKoB QYHKIUHA

27

Ob6nacThb onpe/esieHNs 1 MHOXKECTBO
3HaueHui QyHKLuKU. Hymu QyHKun.
[TpoMeXXyTKM 3HaK ITOCTOSTHCTBA

28

YéTHble U HeUEéTHbIe (DYHKIIUHU.
[Tepuoanueckue ¢hyHKUU. [IpomMexxyTKH
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMbI YHKLIWH.
Hawubosibiliee 1 HauMeHblilee 3HaUeHHe
(GYHKLMY Ha TIPOMEXKYTKe

30

JIvHeliHasi, KBaZipaTU4Hasi U APOOHO-
NUHelHas (pyHKUWN

31

OneMeHTapHOe HCC/lefloBaHue U
rocTpoeHue rpaMKOB STUX PYHKLIMN

32

OJileMeHTapHOe UCC/eloBaHre U
rnoctpoeHue rpadyKoB 3TUX QyHKIUN




CremneHb C 11e/IbIM MOKa3aTtesieM. BUHOM

33 HeroToHa

34 CremneHs C Lies1bIM [T0Ka3aresemM. buHom
HeroToHa
CreneHHasi QyHKIUSI C HAaTypaabHbIM U

35 11e/IbIM TT0Ka3aTtenieM. E€ cBolicTBa u
rpaduk

36 KonTtposbHas pabota: "CrerneHHast
¢yskuus. Eé cBoiicTBa u rpauk”

37 ApudmeTrueckuii KOpeHb HaTypaabHOMN
CTereHU 1 ero CBOKCTBA

38 ApudmMeTrueckuii KOpeHb HaTypaabHOMN
CTereH! Y ero CBOKCTBa

39 [Tpeo6Opa30oBaHUs UUC/IOBBIX BhIPAXKEHUH,
CoZlep>KalluX CTereH!u U KOPHU

40 [Tpeo6bpa3oBaHUs UMC/IOBBIX BhIPAXKEHUH,
CoZlep>KalluX CTereHy ¥ KOPHU

41 [Tpeo6bpa3oBaHUs UMC/IOBBIX BhIpaXKEHHUH,
CoZlepyKalluX CTereH! ¥ KOPHU
VppaioHa/bHble ypaBHeHKs. OCHOBHbIe

42 MeTO/Ibl pellleHUs] UppaLiOHa/IbHbIX
ypaBHeHUM
VppauoHa/nbHble ypaBHeHKs. OCHOBHbIe

43 MeTO/Ibl pellleHus NppaLOHa/IbHBIX
ypaBHEHUM
VppauyoHanbHble ypaBHeHHs. OCHOBHbIe

44 MeTO/bl pelleHusl UppaLOHa/IbHBIX

ypaBHEHUM




PaBHOCHIBHBIE rnepexobl B pemeHnmn

45 VppaLMOHa/IbHBIX YPaBHEeHUM

46 PaBHOCU/IbHBIE TIEPeXO0/ibl B pellieHUH
VppaLOHa/IbHBIX YPaBHEeHUM

47 PaBHOCU/IbHBIE TIEPeXO0/ibl B pellleHUH
VppaLOHa/IbHbIX YpaBHEeHUN

48 PaBHOCHU/IbHBIE TIePeXO0/ibl B pellieHU!
VppaLOHa/IbHBIX YpaBHEeHUN
CaoiicTBa 1 rpavK KOpHs N-0ii CTerneHn

49 Kak (DyHKIMK 00paTHOU CTENeHH C
HaTypasbHbIM IOKa3aTesieM
CroiicTBa 1 rpavK KOpHS N-0i CTerneHu

50 Kak (DyHKIMM 00paTHOU CTEIreHH C
HaTypa/bHBIM [0Ka3aTesieM
KoutposnpHas pabota: "CBoiicTBa u

51 rpaduK KOpHS N-OM CTereHMU.
WppaioHanbHble ypaBHeHUS"

5o CreneHb C paljMOHa/IbHBIM T10Ka3aTesneM 1
eé CcBOICTBa

c3 CreneHb C paljMOHa/IbHBIM [10Ka3aTesieM U
eé cBOMCTBa

54 CreneHb C paljMoHaIbHBIM ITOKa3aTesneM 1
eé CBOMCTBa

55 [TokasarenbHasi GyHKLMS, €€ CBOWCTBA U
rpaduk

c6 Wcnonb3oBanue rpaduka GyHKIUN A5

pelleHus: ypaBHeHU




Wcnonb3oBanue rpaduvka GyHKLUWN /7151

57 . 1
pelleHusl ypaBHeHUI
[Toka3aTesnbHble ypaBHeHUsA. OCHOBHBIE

58 MeTO/bl pellleHus [T0Ka3aTebHbIX 1
ypaBHEHUM
ITokazarenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/bI PEeIlIeHUsT TI0Ka3aTe/TbHbIX 1
ypaBHeHHUH
[TokasaresbHble ypaBHeHUs.. OCHOBHbIe

60 MeTO/Ibl PellIeHus MOKa3aTeIbHbIX 1
ypaBHeHU!

61 KoHTpospHast pabota: "IToka3aresrbHast 1
¢yskuus. [TokasaTenbHble ypaBHeHUS "

62 Jlorapugm uncna. CBoiicTBa norapudma 1

rapyum uncsia. CBOMCTBA JIoTapupm
63 Jlora cia. CoicTBa j1ora a 1
rapudm umcia. CBolcTBa jorapupm

64 Jlora cna. CBolicTBa J10Ta a 1

65 [JecsiTuuHble ¥ HaTypasbHbIe J1I0rapu(pMbI 1

66 [ecaTryHble ¥ HaTypasbHbIe JT0rapu@Mmbl 1

67 [Tpeobpa3oBaHue BhIpaXKEeHHUH, 1
Co/ieprKalux jgoraprudmbl

68 [TpeoOpa3oBaHe BeIpaKeHHH, 1
coiep>Kallux aorapudMbl

69 [Tpeobpa3oBaHue BbIpaKeHU, 1
coZiep>Kallux JIorapu(MeI

70 Jlorapudmuueckasi pyHKIMs, e€ CBOMCTBa 1
Y rpadukK

71 Jlorapudmuueckas GyHKIUsI, €€ CBONCTBa 1




u rpaduk

Wcnonb3oBanue rpaduka GyHKLIUN A5

72 pelleHus: ypaBHeHU

7 Vcrionb3oBaHue rpaduka QyHKIUMN A5
pellieHusi ypaBHeHUM
Jlorapugmuueckuie ypaBHeHUsl.

74 OCHOBHBIE METO/IbI pelleHus]
norapuMUuecKrxX ypaBHeHU!
Jlorapugmuueckuie ypaBHeHUsI.

75 OCHOBHBIE MeTO/IbI pelleHus]
norapu(MUYecKrx ypaBHEeHUN
Jlorapugmuueckue ypaBHeHUsI.

76 OCHOBHBIE MeTO/IbI pelleHus
norapupMUuecKnux ypaBHeHUI

77 PaBHOCU/IbHBIE T1€PEXO0/IbI B PellleHUU
norapuMuuecKrix ypaBHeHUM

78 PaBHOCU/IbHBIE [TepeX0/ibl B PelleHUH
norapuMUUecKrx ypaBHEHUM
KonTtponbHas pabora:

79 "Jlorapudmuueckasi GyHKLIUS.
JlorapudmMuueckue ypaBHeHUs "

80 CuHYyC, KOCUHYC, TaHT€HC U KOTaHT'eHC
YKC/IOBOTO apryMeHTa

a1 CuHYyC, KOCUHYC, TaHT€HC U KOTaHT'eHC
YKC/I0BOTO apryMeHTa

82 APpKCHHYC, aDKKOCUHYC U apKTaHT'€HC

YKC/I0BOTO apryMeHTa




APKCHHYC, aDKKOCUHYC M apKTaHI'eHC

83 YKMCJIOBOTO apryMeHTa
TpuroHomeTpuueckasi OKPy>KHOCTb,

84 ornpeiesieHue TPUTOHOMEeTPUYeCKUX
(GyHKI[MI UMC/IOBOTO apryMeHTa
TpuroHomeTpuueckasi OKpy>KHOCTb,

85 orpefiesieHue TPUrOHOMeTPUUeCKUX
(GyHKI[MI UMCTIOBOTO apryMeHTa

86 OCHOBHbIE TPUTOHOMETPUYECKUE
(hopMy bl

87 OCHOBHbIE TPUTOHOMETPHUYECKHEe
(hopMy bl

a8 OcCHOBHbIE TPUTOHOMETPUYECKUe
hopmMy b

89 OcCHOBHbIE TPUTOHOMETPUYECKUEe
hopmy bl

90 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX
BbID@)KEHUI

01 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX
BbIpa>keHU

9 [Tpeo6bpa3oBaHHe TPUTOHOMETPHUECKUX
BbIpa)kKeHU

93 [Tpeobpa3oBaHue TPUTOHOMETPHUUECKUX
BbIpa)KeHUM

94 PeliieHrie TPUTOHOMETPUUECKUX
ypaBHEHUM

95 Pemenvie TpuroHoMeTpruyeCcKux




ypaBHEHUM

PelieHrie TPUTOHOMETPUUECKHX

96 .
ypaBHEHUM

97 Pertenvie TpUroHOMeTprUeCKUX
ypaBHeHU!

98 PerieHrie TPUrOHOMETPUUECKHX
ypaBHeHUM

99 PemieHne TpUroHOMeTpUUYECKHX
ypaBHEHUM

100 PerieHvie TpUroHOMeTpUUeCKUX
ypaBHeHU!

KonTponbHas paboTa:

101 "TpuroHomeTpruyeckre BoIPaKeHUs U
TPUrOHOMETPUYeCKUe ypaBHeHus"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS

102 rocjejoBaTe/IbHOCTeN. MeTos
MaTeMaTUueCcKON UHIYKLUU
MOHOTOHHBIE Y OTPaHUUEHHbIE

103 roc/e0BaTe/IbHOCTU. MicTopust aHav3a
6eCKOHeuHO MaJlbIxX

104 ApudmeTrueckasi mporpeccust

105 ['eomeTpurueckas rporpeccust

106 BeckoHeuHO yObIBatoIIjasi reoMeTpruuecKast
Mporpeccust

107 CymMa 6eckoHeUHO yObIBaroIIieit
reoMeTpUUecKOi Nporpeccuu

108 JIMHeWHBIN U 3KCITOHEHLUA/IbHBIA POCT.




Uucno e. DopMysa CJI0’KHBIX TIPOLIEHTOB

JINHeWHbIM U SKCITOHEHLUATbHBIA POCT.

109 Yucsio e. opmyJia CI0)KHBIX [TPOLIEHTOB
Vicrionb3oBaHye NIpOrpeccuu st

110 pellieHus peajlbHbIX 3ajjau TIPUK/IaJJHOTO
XapakTepa

111 KonTposbHas paboTa:
"[TocmenoBaTeIbHOCTH U IPOTpeccun’”

112 HenpeprbiBHbIe (PYHKIMU U UX CBOMCTBA

13 Touka paspbIBa. ACUMIOTOTHI TPa(UKOB
byHKIMM

114 CaoticTBa GyHKI[MI HellpepbIBHBIX Ha
oTpe3kKe

115 CpoiicTBa (yHKLMN HeTlpepbIBHBIX Ha
oTpe3kKe

116 MeToz, UHTepBaoB [Jisl pelleHust
HEepaBeHCTB

117 MeToz, UHTepBa/oB /ISl pelleHus
HepaBeHCTB

118 MeToz UHTepBaJIOB /i peleHust
HepaBeHCTB

119 [TpriMeHeHVe CBOWCTB HeIpepbIBHbIX
GyHKILMH 17151 pelieHus 3a1a4u

120 [TpriMeHeHVe CBOWCTB HeIpephIBHbIX
(byHKLMM /17151 pellieHus 3ajad

121 [TepBas u BTOpast Npor3BOJHbIe (QYHKLIMN

122 OrnpeziesieHre, reOMETPUYECKUN CMBIC/T




TIPOX3BOJHOU
123 OHpe,ELEJ'IEHI/IfE, (bu3nUecKrii CMbICIT 1
IIPOM3BO/IHOU
124 YpaBHeHUe KacaTe/bHOH K rpauKy 1
byHKLIMH
15 YpaBHeHHe KacaTenbHOM K rpauKy 1
byHKLMH
126 [Tpou3sBo/iHbIE 3/IeMEeHTapHBIX (PYHKLMI 1
127 [Tpoun3BogHbIe 3/1eMeHTapHbIX (DYHKLIWN 1
128 ITpousBo/Hast CyMMBI, [IPOM3Be/ieHNs], 1
YaCTHOTO ¥ KOMITO3ULIMK YHKLMI
129 ITpousBofHas CyMMBI, [IPOM3BeeHN], 1
YaCTHOTO U KOMIO3ULIUU (PYHKIUH
130 [Tpou3sBo/iHasi CyMMBI, TIPOM3Be/IeHNs], 1
YaCTHOTO ¥ KOMITO3ULIMK (DyHKLMI
131 KontponbHas pabora: "ITpousBogHas" 1 1
13 [TorTOpeHMe, 060011eHNE, 1
cucTeMarv3anys 3HaHuu: 'Y paBHeHus"
133 [TorTOpeHue, 060011eHNE, 1
cucTeMaTr3alus 3HaHu: "OyHKIUN"
134 WToroBasi KOHTpOJ/IbHAsi paboTa 1 1
135 WtoroBast KOHTpOJIbHAsE paboTa 1 1
136 [ToBTOpEHME, 0606HJ,'eH1/VIe, 1
cucTeMaTU3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

KonTpo/ibHbIE

Bcero
padoThI

IIpakTHUecKuU
e padoThI

Jara
U3ydeHus

JJIEKTPOHHBIEe
nu¢poBbIie
o0Opa3oBaTe/bHbIE

pecypchbl

[IpumMeHeHre TPOU3BOAHOU K
vcceoBaHuio GyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpuMeHeHHe TIPOU3BOJHOM K
vcceoBaHuio GyHKIMM Ha
MOHOTOHHOCTH U IKCTPEMYMBI

[IpuMeHeHHe TIPOU3BOJHOM K
HcceloBaHUI0 (DYHKIIMM Ha
MOHOTOHHOCTb U IKCTPEMYMBI

[TpriMeHeHVe IPOM3BOJHOM K
vcciej0BaHuI0 QYHKIMI Ha
MOHOTOHHOCTb U 5KCTPEMYMBI

[TprMeHeHre POU3BOJHOM K
YCC/ieloBaHUIO PYHKLMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumMeHeHre TPOU3BOHOU K
WCC/IeloBaHUIO (PYHKILMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoyxeHre Haubo/IbIIero u

HauMeHbIIero 3HaueHus1 HelpepbIBHOU

GyHKI[UM Ha OTpe3Ke

HaxoyxgeHre Haubo/IbIIero u




HauMeHbIIero 3HaueHus1 HerpepbIBHOU
(GYHKLMY Ha OTpe3Ke

HaxoyxgeHre Haubo/IbLIero u
HaWMeHBIIIero 3HaUeHUs1 HelpephIBHOU
GbyHKI[UM Ha OTpe3Ke

10

HaxoyxeHre Hanbo/IbIIero u
HaUMeHbIIIero 3HaueH!sI HeIrpepPbIBHOMN
(GyHKI[MM Ha OTpe3Ke

11

HaxosxzeHre HaubObIIETO U
HauMeHbIIIero 3HaueHus1 HerpepbhIBHOU
(yHKLIMM Ha OTpe3Ke

12

HaxosxaeHre Haubo/b1LIero u
HauMeHbIIIero 3HaueHus1 HelpepbIBHON
(yHKL[MM Ha OTpe3Ke

13

[TpriMeHeHVie IPOM3BOAHOM /IS
Hax0XK/IeHHsI HAaWTyYlllero peleHus B
TIPUK/IaHBIX 3a7,auax

14

ITprMeHeHVe IPOM3BOAHOM /IS
HaXO>K/JeHWsl HaW/Tyulllero pelieHus B
MPUK/IaHBIX 3a/lauax

15

[TpumeHeHMe IPOM3BOJHOM ISt
orpeZie/ieHuUs1 CKOPOCTH U YCKOPeHUst
Tpo1iecca, 3a[aHHOro (OpPMYJION HUITH
rpadukom

16

[TprMeHeHre TIPOU3BOAHOM IS
OoTIpe/ie/IeHUsT CKOPDOCTH U YCKOPeHUsI
ripoLiecca, 3a/laHHOTO (JOpMYJION U
rpadukom




ITprimeHeHVe IPOM3BOAHOM /IS
ompe/ie/ieHUs] CKOPOCTHU U YCKOPeHUst

17 riporiecca, 3alaHHoro GopMyJsioi Uiu
rpaduKoM

18 Kommo3utus pyHKLMiA

19 Komro3uiust hbyHKLUN

20 Komno3ums QyHKLmi

71 ['eomeTprueckue 0Opa3bl ypaBHEHUH Ha
KOODP/IMHATHOM TIJIOCKOCTU

99 'eomeTpuueckuie 06pa3bl ypaBHeHHH Ha
KOOPZIMHATHOM TIJIOCKOCTH

73 KonTtposnbHas pabota: "VccienoBanue
(GyHKI[UH C TIOMOLL[BIO TTPOX3BOJHOM"

24 [TepBooOpasHasi, OCHOBHOE CBOWCTBO
1epBooOpa3HbIX
[TepBoobpa3Hbie 371eMeHTapHBIX

25 dbynkumii. [TpaBuia HaxoXaeHUsI
1epBooOpa3HbIX
[TepBoOOpa3HbIe 3/1EMEHTAPHBIX

26 dynkiuii. [TpaBria HaxoXAeHUs
NepBO0Opa3HbIX

97 Wurerpan. I'eoMeTpruyecKrii CMbICI
WHTerpasa

)8 BrbruriciieHre onpe/ieiHHOTO UHTerpasa
o opmysie HetotoHa-JlelibHuMIA

79 BbrurcieHre onpeesiéHHOTO UHTerpasa

o popmysie HeroToHa-JIeiibHuUIA




[IpumeHeHve uHTerpasa AJs

30 HaXOKJeHusl TUIolLaZield TVIOCKUX GUryp
[TpriMmeHeHre UHTerpana ass

31 HaXOXKJeHUst 00BEMOB reOMeTPUUYECKIX
Ten

37 [TprmMepsl pelieHni AudQepeHIanbHbIX
ypaBHeHHUH

33 [Tpumepsl pelieHu Au@depeHIuaIbHbIX
ypaBHeHU!H
MaremaTrueckoe Mo/ie/IMpoOBaHKe

34 peasibHbIX IPOLIeCCOB C ITIOMOLLBIO
I depeHMaTbHBIX YPaBHEHUMN

35 KontponbHas pabora: "IlepBoobpa3Has u
uHTerpasn”

36 TpuroHomeTpuueckre GyHKIUH, UX
CBOMCTBA U rpadvKu

37 TpuroHomeTtpuueckre GyHKLUH, UX
CBOMCTBa U rpaduKu

38 TpuroHomeTpuueckre GyHKLUH, UX
CBOMCTBA U rpauKu

39 TpuroHomeTpryeckre GyHKLWHU, UX
CBOMCTBA U rpavKu

40 TpuroHomerpryeckue GyHKLMH, UX
CBOWCTBA U TpapuKu
OT60p KOpHeM TPUrOHOMEeTPUYECKUX

41 ypaBHEHUM C TTOMOLLbIO

TPUTOHOMETPUYECKOIN OKPY)KHOCTH




OT60p KOpHEU TPUrOHOMETPHUYECKUX

42 yPaBHEHHH C [IOMOLLBIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHEM TPUrOHOMETPHUYECKUX

43 yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHel TPUrOHOMEeTPHUYeCKUX

44 yPaBHEHHUH C IOMOILIBIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU

45 PerieHrie TPUrOHOMETPUUECKHX
HEpaBeHCTB

46 PertieHrie TPUrOHOMETPUUECKUX
HEPaBeHCTB

47 PeliieHrie TPUTOHOMETPUUECKUX
HEPaBeHCTB

48 PeliieHrie TPUTOHOMETPUUECKUX
HePaBeHCTB
KonTposnbHas pabota: "T'pabuku

49 TPUTOHOMETPUUECKUX (PYHKLIUIA.
TpuroHomeTpruecKre HepaBeHCTBa'"

50 OcHOBHbIE METO/Ibl pPeLleHUsT
roKasare/bHbIX HepaBEeHCTB

51 OcCHOBHbIE METO/IbI pellieHUsT
roKa3arebHbIX HepaBEeHCTB

5 OcCHOBHbIE METO/IbI pellieHUsT
roKasarebHbIX HepaBeHCTB

£3 OcCHOBHbIE METO/Ibl pelleHUsT

IMOKa3aTe/IbHbIX HEPABEHCTB




OcCHOBHBIE METObI pelieHusa

>4 norapuMuUecKrix HepaBeHCTB
ee OcHOBHbIE METO/Ibl pelleHUsT
norapuMUUecKrix HepaBeHCTB
56 OcHOBHbIE METO/Ibl peLleHUsT
norapu(MUUecKrX HepaBeHCTB
57 OCHOBHbIE METO/Ibl pellieHusI
norapu(MUUYecKrX HepaBeHCTB
=8 OCHOBHBIE METO/IbI pellleHus
MppaLMOHA/IbHBIX HEPaBEeHCTB
59 OCHOBHBIE METO/IbI peLleHus
MppAaLMOHA/IbHBIX HEPAaBEHCTB
60 OcHOBHbIE METO/Ibl pPeLleHUsT
VppaLMOHa/IbHBIX HEPaBEHCTB
61 OcHOBHbIE METO/Ibl pPeLleHUsT
VppaLMOHA/IbHBIX HEPaBEHCTB
62 ['pacdrueckue MeTO/bI pellleHust
HppaLMOHA/IbHbIX YpaBHEeHUN
63 ['padriueckrie MeTOAbI pellieHust
HppAaLMOHA/IbHBIX YPaBHEHU
64 ['padrueckuie MeTOAbI pellieHNst
roKasaresbHbIX YPaBHeHU
65 ['padmyeckuie MeTOAbI pelleHNs!
roKasare/bHbIX HepaBeHCTB
66 I'padmueckue MeTOAbI peLleHust
norapuMuUecKrx ypaBHeHU!
67 ['pacdrueckue MeToIbI pellieHust




norapuMuUecKrix HepaBeHCTB

68

I'padpriueckre MeTo/ bl pelLieHus
norapu(pMruecKux HepaBeHCTB

69

['padrueckre MeTO/bl pelieHust
ToKa3aTebHbIX U JIorapuMUUeCcKux
ypaBHeHU!

70

['padriueckre MeTOABI pellieHust
TroKa3aTebHbIX U JIorapuMUUeCcKUx
ypaBHeHU!

71

['padriueckrie MeTOABI pellieHUst
roKa3aTe/bHbIX U JIOrapU(pMUUeCcKUx
HepaBeHCTB

72

['padriueckuie MeTOAbI pellieHNst
roKa3aTe/bHbIX U JoTapuMUUECKUX
HepaBeHCTB

73

KouTpospHas pabora:
"ppaLmoHasbHble, [I0Ka3aTebHble 1
norapupmMuueckie HepaBeHCTBA"

74

KowmruiekcHble urcia. Anrebpanueckast U
TpUrOHOMeTpUuecKast GOpMbI 3aTTUCH
KOMIIJIEKCHOT'O YKCJIa

75

KomruiekcHble urcia. Anrebpanueckast U
TPUTrOHOMeTpUuecKast (HOpMbI 3aTTUCH
KOMIIJIEKCHOT'O YHCJIa

76

ApudmeTrueckre orneparum C
KOMIL/IEKCHBIMU UUC/IaMU

77

ApudmeTrueckue oneparuu ¢
KOMIIJIEKCHBIMY YU C/IaMHU




M300pakeHre KOMIUIEKCHBIX UMCE/T Ha

78 KOOpPJVHATHOM TVIOCKOCTH

79 M300pa>keHre KOMIUIEKCHBIX UKCe/T Ha
KOOP/IMHATHOM TIJIOCKOCTH

80 ®opmyna MyaBpa. KopHu n-oii cTeneHu
Y3 KOMITJIEKCHOI'O YMCJIa

81 ®opmysia Myaspa. Kopau n-oli cteneHu
13 KOMITJIEKCHOI'O YMC/Ia
IIpuMeHeHVe KOMITIEKCHBIX YUCeJT [J1s

82 peleHust (U3MYECKUX U TeOMeTPUUeCKUX
3a/a4y

83 KontposneHast pabota: "KomriekcHbie
yycia”

84 HartypanbHble U 1je/ible yucia

85 HatypanbHblie U 1jesbie uncia

86 [IpuMeHeHVe TIPU3HAKOB /1e/IMMOCTH
LieJIbIX YMUCesl

87 IIpuMeHeHVe NIPU3HAKOB /1e/IMMOCTU
LieJIbIX YMCesl

88 ITpriMeHeHVe IPHU3HAKOB [1e/TMMOCTH
tesblx yucen: HO/l u HOK

89 ITprimeHeHVe IPHU3HAKOB [1e/TMMOCTH
uensix uncen: HOO v HOK

90 ITpriMeHeHVe IPU3HAKOB [1e/TMMOCTH
L[e/IbIX YMCeJI: OCTaTKU 10 MOAYJIFO

91 IIpuMeHeHVe NIPU3HAKOB /1e/IMMOCTH

LeJIbIX YyKrceI: OCTATKHU 110 MOAYJ/IHO




92

[IpuMeHeHre NTPU3HAKOB 1e/IMMOCTH
Lie/IbIX yKcest: aaroput™ EBknvga asis
pelleHust 3a7jay B LIeJIbIX UKC/IaX

93

KouTpospHast pabota: "Teopust Liebix
yucen"

94

CucreMa ¥ COBOKYTHOCTb YpaBHEHU.
PaBHOCU/IbHBIE CUCTEMBI U CUCTEMBI-
CnefCTBUS

95

CucTeMa ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCHU/IbHBIE CUCTEMBI U CUCTEMBbI-
CJ1eiICTBUS

96

OCHOBHBIE METO/IbI pellieHusl CUCTeM U
COBOKYMTHOCTel paljiOHaIbHBIX
ypaBHeHUM

97

OCHOBHBIE METO/IbI pellieHusl CUCTeM U
COBOKYMTHOCTeW MUppaljuOHa/IbHbIX
ypaBHEHUM

98

OCHOBHBIE METO/IbI pelleHusl CUCTEeM U
COBOKYITHOCTeM MOKa3aTeTbHbIX
ypaBHEHUM

99

OCHOBHbIE MeTO/Ibl pellieHUs CUCTEM U
COBOKYTTHOCTeH MOKa3aTe/lbHbIX
ypaBHEHUH

100

OCHOBHBIE METO/IbI pellieHHs] CUCTeM U
COBOKYITHOCTel JIorapuMUUecKrux
ypaBHeHHUH

101

OCHOBHBIE MeTO/IbI pellieHUs] CUCTeM U
COBOKYITHOCTeM JiorapuMuuecKkux




ypaBHEHUM

102

IIpumeHeHre CUCTEM K PEIeHUR0
MaTeMaTUYeCKHX 3aZ,a4 v 3aziad 13
Pa3/IMYHbIX 00/1aCTel HaYKK U peasbHOU
JKWU3HU, UHTepIIpeTaLys M0J/y4eHHbIX
pe3yJIbTaTOB

103

IIpyumMeHeHHe CUCTEM K PEIleHUr0
MaTeMaTUUeCKUX 3aZiau v 3ajiau 13
Pa3/IMYHbIX 00/1acTel HAyKU U peasbHOU
JKWU3HU, UHTepIIpeTaLysi Mo/1yuYeHHbIX
pe3y/ibTaToB

104

[TpuMeHeHre HepaBeHCTB K PelleHHI0
MaTeMaTHUeCKHX 3a/jau 1 3a/1a4 13
pa3/IMYHbIX 00/1acTell HayKU U peabHOU
JKU3HH, UHTePIpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

105

KonTposnbHas paboTa: "CucTemsl
paLMOHATbHBIX, UPPALIMOHATBHBIX
ToKa3aTebHbIX U JIorapuMUUeCcKux
ypaBHeHUH"

106

ParjyioHa/ibHbIe YPaBHEHHS C
rapaMeTpamu

107

ParjoHanbHble HepaBeHCTBA C
rapaMeTpamu

108

ParjoHapHbIe CUCTEMBI C TapaMeTpaMu

109

WppaijyoHaabHble ypaBHeHUS,
HepaBeHCTBa C NapaMeTpamu

110

VppaijyoHaabHble CUCTEMBI C




rlapamMeTpamu

111

[TokasaTenbHble YpaBHEHUSs], HePABEHCTBA
C mapameTpamMu

112

[TokasaTenbHble CUCTEMBI C TTapaMeTpamMu

113

Jlorapudmuueckue ypaBHeHUs,
HepaBeHCTBa C MlapameTpaMu

114

Jlorapugmuueckue CUCTEMBI C
rapaMeTpamu

115

TpuroHomeTpryeckre ypaBHeHHs C
rapameTpamu

116

TpuroHoMeTpryeckrie HepaBeHCTBaA C
rapaMeTpamu

117

TpuroHoMeTpruyeckre CUCTeMBI C
rapaMmeTpamu

118

ITocTpoeHue u UcciefoBaHue
MaTeMaTUUeCKUX MoJieseld peabHbIX
CUTYyaL1H C IOMOLL[bI0 YPaBHEHUH C
rapaMeTpamu

119

HOCTPOEHI/IQ u rucaiaeaoBaHue
MaTeMdThu4eCKuXx Mo,qenef/i Pe€a/IbHbIX
CI/ITyaL[Hﬁ C IIOMOLIBIO CUCTEM
ypaBHEHI/Iﬁ C MMapaMeTpaMu

120

[TocTpoeHye U Uccies0BaHue
MaTeMaTUueCKUX MOZesield peanbHbIX
CUTYaLUI C TOMOILBIO CUCTEM
ypaBHEHUH C mapaMeTpaMu

121

KouTpospHast pabora: "3agaun ¢
rnapaMmerpamu’




122

[ToBTOpEHME, 000OIIIEHHE,
cucTeMaTtv3anys 3HaHul: 'Y paBHeHUsT'

123

[ToBTOpEHMeE, 06006IIIEHHE,
cucTeMartr3alys 3HaHul: Y paBHeHus'

A\l

124

[TorTOpeHue, 060011eHNE,
cUcCTeMaTHr3alus 3HaHUM: Y paBHeHHsI.
CucremMbl ypaBHeHHN"

125

[ToBTOpeHue, 060011eHNe,
cucTeMaTHr3alus 3HaHu: "HepaBeHcTBa'

A\l

126

IToBTOpEHME, 0OOOIIIEHHE,
cucTeMmartv3anys 3HaHui: "HepaBeHcTBa'

]

127

[ToBTOpEHME, 000OIIIEHHE,
cucTeMmaryv3anys 3HaHui: "HepaseHcTsa'

128

[ToBTOpEHMeE, 06006IIIEHHE,
cucTeMaTtr3anus 3HaHuu: "IIpousBogHas
U eé rprMeHeHue"

129

[TorTOpeHMe, 060011eHNE,
cucTeMaTr3alus 3HaHui: "TIpousBoHas
U eé TIpuMeHeHue"

130

[ToBTOpeHMe, 060011eHNE,
cucTeMaTtr3alus 3HaHui: "TIpousBogHas
U eé TIpuMeHeHue"

131

[ToBTOpEHME, 0O0OIIIEHHE,
cucTeMarty3alys 3HaHu: "VHTerpan u
ero rnpumeHeHue"

132

[ToBTOpEHME, 000OIIIEHHE,
cucTeMaTr3alus 3HaHui: "@yHKIun"

133

[ToBTOpEHME, 000OIIIEHHE,




A\l

cucTeMaTtr3anus 3HaHu: "@yHKIUH'

[TorTOpeHMe, 060011eHNE,

134 cucTeMarysanys 3HaHuu: "OyHkimn" 1
135 WToroBasi KOHTpOJIbHasi paboTa 1 1
136 WToroBasi KOHTpOJ/IbHAsi paboTa 1 1
137 [ToBTOpEHME, O606H.IEH%€, 1
cucTeMaTU3alysl 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 137 10

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
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METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET
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