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ITOSACHUTEJ/IbHASA 3AITNCKA

Y4yeOHbIN Kypc «Anrebpa ¥ Hadajla MaTeMaTUUeCKOro aHaiu3a» SIBJSeTCS
OJHUM U3 Haubojiee 3HAUMMBIX B Iporpamme cpejHero obiero obpa3oBaHus,
TIOCKOJIbKY, C OZHOM CTOPOHBI, OH O0ecreurBaeT WHCTPYMEHTa/lbHYI0 0asy nss
M3y4eHUsl BCeX eCTeCTBeHHO-HayUYHBIX KypCOB, a C JAPYTrOM CTOPOHBI, (opMHUpyeT
Joruueckoe M abCTpakTHOe MbIIlIeHHue 00yuaroluxcs Ha ypOBHe, He0OX0AUMOM
[Jis1 0OCBOeHUs1 MHPOPMAaTHKH, 001[eCTBO3HAHUS], UCTOPUH, CJIOBECHOCTH U JIPYTUX
JUCIUIUTMH. B paMkax maHHOTO yueOGHOTO Kypca oOyuaroiijiecsi OBJIafIeBarOT
YHUBepPCaTbHBIM $I3bIKOM COBDEMEHHOM HayKW, KoTopas (opMyaupyeT CBOU
JNOCTW)KEeHUs B MaTeMaTUuecKou popme.

YuebOHbIM Kypc anreOpbl ¥ Hauaj MaTeMaTAYeCKOTO aHa/M3a 3aK/a/bIBaeT
OCHOBY [i/is YCIIEIIHOTO OBJa/leHusl 3aKoHaMU (U3UKH, XUMHH, OUOJIOTHH,
TIOHUMaHHsI OCHOBHBIX TeH/IeHI[Mi Pa3BUTHSI SKOHOMUKH U O0II[eCTBEeHHOM XKU3HH,
T03BOJIIET OPWEHTHPOBATHLCA B COBPEMEHHBIX ILM(MPPOBBIX U KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/ JajbHelIero oOpa3oBaHUs U B
TIOBCeJIHEBHOM KM3HU. B TO ke BpeMsi OB/afieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMM anreOpbl ¥ MaTeMaTUueCcKOTrO aHajau3a pa3BUBaeT
yMeHHe HaXOAWUTb 3aKOHOMEPHOCTHU, OOOCHOBBIBaTb WCTMHHOCTB, [1OKa3bIBaTh
YyTBEepP)K/eHHsI C TIOMOLLbI0 MHAYKLUMHA U pacCyXJaTh AeJyKTUBHO, UCMOIb30BaTh
00001ieHe ¥ KOHKpEeTH3al[[io, abCTparupoBaHWe W aHaJorHio, (Qopmupyer
KpeaTUBHOE Y KPUTUUECKOe MbIIIJIeHue.

B xome u3yueHus yueOHOro Kypca «Asrebpa W Hauaja MaTeMaTHUeCKOTO
aHa/iM3a» OOydarolyecs: MO/y4al0T HOBBIM OMBIT PelleHUs] TPUKIQHBIX 3aad,
CaMOCTOSITEJILHOTO TOCTPOEHUs] MaTeMaTU4eCKUX Mojierieid peasibHbIX CUTYyaLui,
WHTepIipeTaliid  TOMyYeHHbIX  pellleHud, 3HAKOMSATCSI C  TIpUMepamu
MaTeMaTUueCKWX 3aKOHOMEpHOCTeld B TIpUpoJle, Hayke U HCKYCCTBe, C
BBI/IAIOI[MUCS] MaTEMAaTUUECKUMU OTKPBITUSIMUA U X aBTOPaMHU.

YuebHbIi Kypc 00/1a/jaeT 3HaUMTeTbHBIM BOCITUTATeIbHBIM ITOTEHL[UA/IOM,
KOTOpBbIH peasu3yeTcss Kak uepe3 yueOHbI MaTepuas, CIOCOOCTBYFOIIHI
¢bopMHpOBaHHI0O HAayYHOT'O MUPOBO33DeHUs], TaK U depe3 crieludUKy ydyeOHOM
JesTebHOCTH, TpeOyrollell TPOAO/DKUTENbHON  KOHLIEHTpALMd  BHUMAaHU,
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTA U  OTBETCTBEHHOCTU 32  I[OJIyYeHHbIH
pe3yJibTarT.

B ocHoBe MeToauku oOyueHusi anrebpe ¥ HadajaM MaTeMaTUUYeCKOTO
aHaJIM3a JIEXKUT J1esATeIbHOCTHBINA TIPUHIUI 00yueHusl.

B cTpykType yuebHOro Kypca «Asirebpa ¥ Hauasa MaTeMaTUUeCKOTO
aHa/iM3a» BblJle/ieHbl CefyIolIe CoZiepKaTe/lbHO-MeToAuuecKre JUHUM: «Yucma
Y BBIUMC/IeHUs», «DYHKIMY U TpadHrKu», «YpaBHEeHUS U HepaBeHCTBa», «Hauana



MaTeMaTHUeCKOro aHaiu3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHbIE
coZiep>KaTelbHO-MeTOJUUeCKHe JIMHUA M3y4yaroTCsl Ha TPOTSDKEHUW [JBYX JIET
oOyuyeHMs: Ha ypoBHe cpejHero o0iero o6pa3oBaHUsl, €CTeCTBEHHO [IOTIOJIHSS
ApyT Jpyra U TIOCTEIeHHO HAChIMasiChb HOBBIMU TeMaMH W pa3jenamu. [laHHbBIN
yueOHBIM KypC SBJSIETCS WHTErPAaTHBHBIM, TIOCKOJILKY 00BeauHseT B cebe
coZiep>kaHHe HeCKOJbKHUX MaTeMaTHUeCKUX [UCIWIUIMH, TaKuX Kak anre0Opa,
TPUTOHOMETPHS, MaTeMaTUUeCKH aHa/li3, TeOpHs MHOKECTB, MaTeMaTHuecKas
norvuka u gapyrue. Ilo Mepe TOro Kak oOyuwaroiiuecsi OB/iafieBalOT Bcé Ooiiee
IIMPOKUM MaTeMaTHUeCKUM arlapaToM, Y HUX T0C/ie/[oBaTe/lbHO (hopMUpyeTcs 1
COBEpIIEHCTBYETCSI YMEHWe CTPOUTb MaTeMaTU4YecKyl0 MOZelb peaTbHON
CUTYal[|H, IPUMEHATh 3HAHUS, ITOTyUeHHbIe MPY U3yUYeHHH yueOHOro Kypca, AJis
pellleHrs CAMOCTOSITe/TbHO CPOPMY/TMPOBAHHONW MaTeMaTUUeCKOU 3afilauM, a 3aTeM
WHTEpIIPeTUPOBaTh CBOM OTBeT.

CoeprkaTe/lbHO-MeToAnYeCKast TUHUS «UKcaa ¥ BBIUKMC/IEHUS» 3aBepiiaeTr
cdopMHpOBaH1e HAaBLIKOB MCIIOIB30BaHUS JIeHCTBUTENBHBIX UHCENI, KOTOpOe ObLIO
HauaTO Ha YpPOBHe OCHOBHOTO 0011iero obpa3zoBanusi. Ha ypoBHe cpefHero o01iero
obpa3oBaHuss ocoboe BHMMaHHE  yaensieTcss  (OPMUPOBAaHWIO  HABLIKOB
palMOHANIBHBIX BBIYMC/IEHUM, BK/IIOUAIOIIMX B Ce0sl MCIO/Ib30BaHUE DPA3/IMUHbIX
dbopM 3amMcy uKcila, YMeHHe [e/laTh NPUKUJKY, BBITOJHATH IPUOJIMKEHHbIE
BBIUMC/IEHUs], OL[€HHWBATh UMC/IOBbIe BbIpaXKeHUs], pab0TaTh C MaTeMaTH4eCKHUMH
KOHCTaHTaM{. 3HAKOMble OOyYaroIMMCS MHOKeCTBa HaTypa/bHbIX, LeJIbIX,
pallMOHANBHBIX U JIEMCTBUTENIbHBIX  UKMCeJ  JIOTIONHSIOTCS ~ MHOXKeCTBOM
KOMIUIEKCHBIX UHMCe/l. B  KaXIOM W3 3TUX MHOXXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHble eMy crieuduUecKde 3aZlaud YW Orepaluu: [leieHue Halero,
OTNepUPOBaHUE OCTAaTKaMHM Ha MHOKECTBe IIeJIbIX uYKces, 0coOble CBOKCTBA
palLMOHANIBHBIX U WPpalMOHA/ILHBIX YMCesl, apuMeTHUeCKre OIepalyy, a TaKkKe
W3B/IeUeHNe KOPHSI HAaTypaJbHOW CTelleHH Ha MHOKeCTBe KOMILIEKCHBIX UHCeJI.
Bnaroyjapst mocsiefioBaTe/IbHOMY pacIiMPEHHI0 Kpyra MCII0/Ib3yeMbIX YHCel U
3HAKOMCTBY C BO3MO>KHOCTSIMU WX TIPUMEHEHUs /i PeIleHus] Pa3/InyHbIX 3a/ay
dopmHpyeTcsi TIpeicTaB/eHe O eIMHCTBE MaTeMAaTUKU KakK HayKH U e€ PO/ B
TIOCTPOEHUU MO/lesiell peajlbHOTO MHpA, IIMPOKO MCIIO/B3YIOTCS 00001jeHre U
KOHKpeTHU3a1usl.

JIvnusi «YpaBHeHUsT WM HEPAaBEHCTBA» pPeaM3yeTcss Ha MPOTHKEeHWHM BCETO
oOyueHMs] Ha YpOBHe cpefHero o01miero o0Opa3oBaHUsA, ITOCKOIBKY B KaXKIOM
pazzene IlporpamMMbl TIpelyCMOTPEHO pellleHHe COOTBETCTBYIOIIUX 3ajau. B
pe3y/nbraTte OOydYarol[uecss OB/aJeBalOT pa3/IMUHBIMU MeTOJaMHU  pelleHus
pallMOHANBHBIX, HpPpAIMOHA/BHBIX, TI0Ka3aTe/bHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKMX YypaBHEHW, HEpaBeHCTB M CHUCTeM, a Takke 3a7iau,
cojJiepJKallix TapaMeTphl. [lonmyueHHbIe yYMEHHS IITMPOKO WCIO/B3YIOTCS TIPH



yccneloBaHUU (DYHKLIMKM C TIOMOIbI0 TIPOU3BOAHOM, MPU PelleHUH TTPUKIaJHbIX
3a[]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIIMX U HaUMEeHbIINX 3HaueHU! (YHKIUH.
[anHasi cofiep>kaTe/ibHasi TMHUSI BK/IIOUaeT B ceOsi Takke (popMUpOBaHHE YMEHUM
BBIMIOJIHATh ~ pacuéTel 10  (dopMmynaM, TipeoOpa3oBaHUSI  pal[MOHAJIBHBIX,
VppalMOHANbHBIX YW TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakKe BbIpaXKeHUH,
coJiepKallux cTereHW W Jiorapudmel. brarogaps m3ydyeHuto anrebpanyeckoro
MaTepuasa TIPOMCXOAWUT  JajibHellllee  pa3BUTHE  AJTOPUTMUYECKOTO U
abCTpPaKTHOT'O MBIIIUIEHHsI 00yUaronuxcs, (GOPMHUPYIOTCS HaBLIKK [IeYKTUBHBIX
paccyxgeHud, paboTbl €  CUMBOMBbHBIMH  (OpMaMH,  TIpe/iCTaBIeHUs
3aKOHOMEpPHOCTe UM 3aBUCHMOCTell B BHJe PaBeHCTB W HepaBeHCTB. AjreOpa
nipeayiaraer 3(pdeKTvBHbIe WHCTPYMEHThI [ijIsl  pellleHus ITIPaKTUYeCKUxX |
eCTeCTBeHHO-HAyUYHbIX 3afilay, HarJsiHO ZIeMOHCTPHUPYeT CBOM BO3MOKHOCTH KakK
sI3bIKa HAYKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPyHKIMA ©W TpaduKu» TECHO
repervieTaeTcs C JAPYTMMU JIMHUSAMM YueOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBbIC/Ie 3aJ]aéT MOC/e/l0BaTe/IbHOCTh M3yUeHHWsl MaTepuasna. V3yueHue CTereHHOM,
ToKa3aTe/bHOM, Torapu@MuuecKoil 1 TPUroHOMeTpUUeCKUX (DYHKIMM, UX CBOWCTB
1 rpadukoB, UCTOMb30BaHUe (QYHKIUN [ pellieHus 3a/ay U3 APYruX yueOHbIX
TIpe/IMETOB U peasibHOM KM3HU TeCHO CBSI3aHO KaK C MaTeMaTHMUeCKHUM aHaIu30M,
TaK ¥ C pellleHHeM YypaBHEHWM U HepaBeHCTB. IIpu 3ToM OoJibIlloe BHHUMaHHE
yaesnsieTcss GOPMUPOBAHUIO YMeHUsl BbIpaKaTb (hOpMy/iaMHu 3aBUCUMOCTH MEXy
pa3MUHbIMKA BeIMYUHAMM, HCCAe[0BaTh IOMy4YeHHble (YHKLUM, CTPOUTb HX
rpaduku. MaTepuan 3TOM cofiepkaTe/lbHOM JIMHWY Halle/ieH Ha pa3BUTHe YMeHUH
Y HAaBBIKOB, TI03BOJISIIOIIMX BbIpaXkaTh 3aBHUCHMOCTH MeXXJy BeJWUMHaMU B
pa3MuHoOM (opMe: aHaIUTUUeCKOW, rpadrueckoii U cioBecHoW. Ero msyueHue
CrocobCTBYeT pasBUTHIO  aJTOPUTMHUYECKOTO  MBILIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPeTH3alliy, UCTI0/Ib30BaHUI0 aHAIOTHH.

CopepkatenbHasi JuHUs «Hauana MaTeMaTHuyeCcKOTro aHav3a» TM03BOJISIeT
CYLL[eCTBEHHO paClIMPUTh KPYT KaK MaTeMaTUYeCKUX, TaK W MPUKIAHBIX 3ajady,
JOCTYTHBIX 00YYarIIMMCs, TaK KaK Y HUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpa@uky  CI0KHBIX (YHKIWN, OINpejensiTh WX HauOosbllle W HauMeHbIIHe
3HaUeHWs], BBIUMUC/IATh TUIOMIAAU (GUryp ¥ OOBEMBI Tes, HaXOAUTb CKOPOCTH U
yCKOpeHUsi TipolieccoB. [laHHasi cojiep)kaTenbHasi JIMHUSL OTKDBbIBAeT HOBBIE
BO3MO)KHOCTH TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iel peasbHbIX CUTyalui,
MO3BO/ISIET HAXO/UTh Hawyulllee pellleHWe B TIPUKIAJHBIX, B TOM UHCTe
CoLManbHO-9KOHOMHUYECKUX, 3aZlauax. 3HaKOMCTBO C OCHOBaMH MaTeMaTH4yeCcKoro
aHa/iM3a CIIOCOOCTBYeT pa3BUTUIO abCTpakTHOrO, (OPMa/IbHO-IOTHYECKOTO M
KpPeaTMBHOI'O0 MbIIUIeHUs, (POPMUPOBAHUIO yMEHUIM pPacro3HaBaTh TMPOSIBIEHUS
3aKOHOB MaTeMaTUK{ B HayKe, TeXHMKe W HCKyccTBe. OOyuaroiyecss y3HaIOT O



BBIIAIOIUXCS pe3y/bTaTaX, IOMyYeHHbIX B XO/leé pa3BUTUS MaTeMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

Copep>kaTelbHO-MeTOfUUecKas IMHUSA «MHOXeCTBa M JIOTHKa» BKJIIOUAET B
cebss 37eMeHTbl TeOpWHd MHOKEeCTB W MaTeMaTH4yecKoW JIOTMKU. TeopeTHKo-
MHO>KeCTBeHHbI€e TIpe/ICTaB/IeHNs] POHU3BIBAIOT BeCh KYPC IIKOIBHOW MaTeMaTUKH
W TipejjaratoT Haubosiee yHMBepCaabHBIA $3bIK, OOBeAVHSIIOMIUNA BCe pa3fiesibl
MaTeMaTUKH W €€ TIPWIOKEHWM, OHH CBSI3bIBAIOT pa3Hble MaTeMaTHUyecKHue
JUCLIUTIZIMHBL W UX TIPWIOXKeHUs1 B efiuHoe Iiesioe. [1o3TOMy BaXkHO [aTh
BO3MOXXHOCTh 00y4YaroIleMycsi TIOHUMaThb TeOPeTHUKO-MHOKECTBEHHBIA —SI3bIK
COBpeMeHHOW MaTeMaTHWKU W WCTI0/b30BaTh €ro /sl BHIDA)KEHUS] CBOMX MBICTIEM.
[IpyriM  BaKHBIM TIPU3HAKOM MaTeMaTHMKHW KaK HayKu CjefyeT IIPU3HaTh
CBOMCTBEHHYIO €M CTpOTOCTh OOOCHOBAaHMM U Cjie/loBaHHE ONpe/eIEHHBIM
MpaBWiaM  TIOCTPOEHWsS  /0Ka3aTe/JbCTB.  3HAKOMCTBO C  3/IeMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIIILIEHUS
o0y4aroIuxcs, Mo3B0OJIsieT UM CTPOUTb CBOM PACCY KJeHHUSI Ha OCHOBE JIOTMUeCKUX
1paBwWI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILJIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MO/e/TMpOBaHUs, KOTOpble TPU3BaHbI
crioco6cTBOBaTh  (hOPMUPOBAHHIO HABLIKOB TIOCTPOEHMSI MOJie/ield  peasibHbIX
CUTYyal[ii, HWCCIeJOBaHUS 3THUX MOJe/iel C TIOMOIIBIO arrapaTa anreOpbl U
MaTeMaTUUeCKOTO aHa/n3a, WHTepIipeTaliyd II0/yueHHBIX pe3y/abTaToB. Takue
3a/jaHusl BIJIET@HBI B KaXK/[bI U3 pa3/iesioB IIPOrpaMMBbI, TIOCKOJIBKY BeChb MaTepyas
yueOHOTO Kypca IIMPOKO MCMOJIB3YeTCs [IIsl pellleHrsl TPUKIaJHbIX 3ajau. [Ipu
pellleHWW  peanlbHbIX  IMPAaKTUUeCKUX  3aj@u  oOydvaroIiuecs  pa3BUBAIOT
Hab/TI0/]aTe/IbHOCTh, yMeHHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh ~ aHAJOTHIO0, 0000IaTh W KOHKPETU3WPOBaThb  Mpob/ieMy.
NesTenbHOCTb 110 (POPMHPOBAHUIO HABBIKOB peIIeHHs TIPUK/IAJHBIX 3ajau
OpraHu3yeTcsi B TpoIlecce W3yueHHsT BCceX TeM yueOHOro Kypca «Asrebpa u
Hayasjia MaTeMaTHYeCcKoro aHan3ax.

Ha wu3yueHune yuebHOTO Kypca «Anrebpa M Hauaa MaTeMaTA4YeCKOTO
aHasM3a» oTBoAUTCs 272 uvaca: B 10 knacce — 136 vacoB (4 uyaca B HeJlet0), B 11
Kacce — 136 yacoB (4 uaca B Hejie/li0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanbHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE ApOOU, TIPOIEHTHI,
beckoHeuHble TiepuoAuUeckKre apobu. [IpuMeHeHue Apobeil U TMPOLIEHTOB [Jis
pelleHus TIPUK/IaZHbIX 33/lau U3 pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBuTeNnbHbIE uWc/la. PalyoHa/lbHble W UppAlMOHa/IbHbIE YHCIIa.
Apudmetvueckue  omnepalud € JIeliICTBUTE/NbHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UKC/Ia U ero CBoMcCTBa. [IpubmikEéHHbBIE BHIUMC/IEHUS, TIpaBU/Ia
OKpYTJIeHHs], PUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CrenieHb C UenbIM T1OKasareneM. buHoM HbroToHa. Kcnosb3oBaHue
Mo/IXO0/siiileld popMbI 3arUCU 1elCTBUTE/IbHBIX UKCesT [ pellleHrsl MPaKTUueCKuX
3a/la4u Y Mpe/CTaB/IeHus JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTereHU U ero CBOMCTBa.

CreneHb C palMOHA/JbHBIM TOKa3aTesleM U eé CBOMCTBa, CTeleHb C
JIeCTBUTEIbHBIM TOKa3aTesieM.

Jlorapudm uymcna. CpoiictBa snorapudma. JlecsiTuuHble W HaTypasibHbIE
JIOTapyu(MBbI.

CUHYC, KOCUHYC, TaHIe€HC, KOTAHTeHC UHCJI0BOrO aprymeHTa. APKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMC/I0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

TokmecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHHUsA. YPaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUsI U YypaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcCHOBHbIE MeTO/IbI pellieHus 1e/TbIX U IPOOHO-paljoHaIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW TMepeMeHHOHW. [lejleHWe MHOroujieHa Ha
MHOTOWIeH C ocTatkoM. Teopema be3y. MHorouwieHsl C  Lie/IbIMU
kKo3dduimentamu. Teopema Buera.

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

WppaioHanbHble ypaBHEHUS. OcHOBHBbIE MeTO/bI peleHus
VppalMOoHabHbIX YPaBHEHU.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE METO/bI PELIeHUs] MOKa3aTelbHbIX
yPaBHEHUM.

[Tpeobpa3oBaHye BbIpaXkKeHU, Co/ieprKallux JoraprudMsl.

Jlorapugmuueckue ypaBHEHMUS. OcHOBHBIE MeTO/Ibl pelLueHust
norapuMHUUecKUX ypaBHEHU.
OcHOBHBIE TPUTOHOMeTpUyecKue hopMy b [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIDA)KeHU. PellileHre TPUrOoHOMEeTPUUECKUX yPaBHEHUM.



Pelienne cucrtem JIMHEWHBIX YypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpepenuTens MaTpullbl 2X2, €ro reOMeTPUYeCKUHW CMBICT U
CBOMCTBA, BbIUMC/IEHUE €ro 3HaueHusl, IPYUMEHeHUe OMpeJeuTesisl [Ji peLleHus
CUCTEMBI JIMHEWHBbIX YypaBHeHWW. PellleHVWe NpUK/IaJHBIX 3a7ady C ITOMOLLBIO
CUCTeMbl JIMHEWHBIX ypaBHeHWW. VcciemoBaHMe TIOCTPOEHHOM MOZENU C
TOMOLL[bIO MaTPHL] U OTIpe/ie/TUTeIen.

[TocTpoeHve MaTreMaTUUeCKUX MOJeJield peajbHOM CUTYalMd C TOMOLLbIO
ypaBHeHUIl W HepaBeHCTB. [IpyMeHeHHe ypaBHEHUII U HEPaBEHCTB K peIIeHHIO
MaTeMaTUUeCKUX 3aJad W 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu W peaibHOU
JKU3HU.

DyHKIMU ¥ rpaduku

dyHKIMs, crocobbl 3afaHus (GyHKIUM. B3auMmHO oOparHbie (YHKIWU.
Kommosuruss pyskumid. I'paduk ¢yHKOMM. SnemeHTapHble Tpeobpa3oBaHUs
rpadrKoB QyHKILIMA.

Ob6sacTb ompejiesieHHss 1 MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKuu.
[TpoMeXXyTKU 3HAKOMOCTOSTHCTBA. YETHBIe U HeuéTHble PyHKLUMU. [lepuoguueckue
dbynkuyu. TIpoMeXyTKM MOHOTOHHOCTH (PYHKI[MUM. MaKCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbosbiliee v HaiMeHblllee 3HaUeHUsT (PYHKLIMK Ha TIPOMEXKYTKe.

JluHeliHasi, KBa/lpaTWuHasi W APOOHO-TMHeMHass (yHKIUW. DJjieMeHTapHOoe
VICC/IeIOBaHKe U NTOCTPOeHre UX rparKoB.

CrerneHHas (GyHKLIUSI C HaTypasbHbIM U 1ieJIbIM MOKa3aTesnieM. Eé cBoiicTBa U
rpaduk. CBoicTBa ¥ rpaduK KOpPHS N-OH CTereHM KaK (YHKIMA 0OpaTHOM
CTENEeHU C HaTypa/bHbIM [TOKa3aTesieM.

[Toka3zaTesnbHass M jorapupmuueckas (yHKLMH, WX CBOMCTBA U Tpa(UKH.
W crnionb3oBanve rpadukoB hyHKLWM [71s1 pellieHrsl ypaBHeHUH.

TpuroHomeTpruueckass OKPY>KHOCTb, OIpe/ieJieHre TPUIOHOMEeTPUYeCKUX
(yHKIMI YMCIOBOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCMMOCTH B peasbHBbIX I[poLjeccax U SBIEHUSIX.
['pacduiky peasbHBIX 3aBUCUMOCTEM.

Hauana maTeMaTH4eCKOro aHa/iu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHusl TOC/Ae/0BaTelbHOCTeN. MeTo[
MaTemMaTUueCcKoun WHYKIUH. MOHOTOHHbBIE u orpaHuYeHHbIe
1ocJie/oBaTeIbHOCTU. VICTOpYsT BO3HMKHOBEHMSI MaTeMaTUuUeCKOro aHaau3a Kak
aHa/iM3a 6eCKOHeUHO MaJbiX.

ApudmeTnueckast U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6biBaroiiias
reomerpuueckasi rporpeccus. Cymma 6ecKOHeuHO yObIBaroIlleli reoMeTpuyecKoi
Nporpeccuy. JIMHeMHbIU U SKCITOHEeHLIUAIbHBIU pOoCT. Ynciio e. @opMyJia C/I0KHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuu [Jis pelleHusi peanbHbIX —3ajay
MIPUK/IAJHOTO XapakTepa.



HeripepbiBHble (YHKIMM M UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpadukoB QyHKuM. CBoHcCTBa (PYHKLMM HeINpepbiBHbIX Ha OTpe3ke. MeTto[
WHTEPBasIOB Jijisl pellleHWs HepaBeHCTB. [IpvMeHeHHe CBOWCTB HeTIpepbIBHbIX
(GyHKUMN [/151 pelleHus 3a/1au.

[TepBasi u BTOpasi mpour3BoHble GyHKIMKU. OnpesiesieHre, reOMeTpUYeCcKuid U
(bU3HMUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTelbHON K rpaduKy QyHKLIMU.

[IpousBoAHbIe  37eMeHTapHbIX  (QyHKIUA.  [Ipou3BogHass  CyMMBI,
TIpou3Be/ieHNs], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa M JIOTUKaA

MHOXeCcTBO, omepaluv HaJ, MHOXEeCTBaMM W HX CBOMCTBa. JluMarpammel
Ounepa—BeHHa. [IpuMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO —arrapara /Jis
OMUCAHUS peaslbHBIX TMPOLECCOB U SIBJIEHWM, MpU pellleHWd 3ajau U3 Jpyrux
yueOHBIX IpeIMETOB.

OnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTU4YeCKOro OObeKTa, Ciie/[CTBUe,
Jl0Ka3aTe/IbCTBO, paBHOCU/IbHBIE YPaBHEHHUSI.

11 KITACC

Yuc/ia 1 BBIYUC/IEHUA

HarypanbHble u 1iesible uncnia. [IpyMeHeHUe TIPH3HAKOB [1eJTMMOCTU LIeJIbIX
yrcesi, HaUOOJBIIMK 00IMIH Aenutens (manee — HOJ]) u HauMmeHbIlee oOIrjee
kpatHoe (ganee — HOK), ocTtaTkoB o moayJito, anroputma EBKnuzia ais perieHust
3a/lau B Lie/IbIX YMC/Iax.

KowmriiekcHble umcia. AnrebOpavueckas W TPUTOHOMeTpUUecKass (HOPMBI
3aMMCHM KOMIUVIEKCHOTO 4ucia. ApudMeThueckue orepaldd C KOMILIEKCHbIMU
yrcsiaMu. V300pakeHre KOMITIEKCHBIX YHCe/J Ha KOOPAWHATHOMW TIJIOCKOCTH.
®opmysia MyaBpa. KopHu n-ou cTerneHu U3 KOMIUIEKCHOTO uvcia. [IprMeHeHue
KOMIIJIEKCHBIX UMCesT Ji/is1 pellieHus1 (PU3nueckrux U reoMeTpUuecKrx 3ajjau.

YpaBHeHUs U HepaBeHCTBA

CucrtemMa ¥ COBOKYMHOCTh YpDaBHEHHWW W HepPaBeHCTB. PaBHOCU/IbHbIE
CHUCTeMbl 1 CUCTeMbI-CJIe[ICTBUSI. PaBHOCU/IbHbIE HEpaBeHCTBa.

OTObop KOpHeHl  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TIOMOII[bIO
TPUTOHOMETPUUECKOUW OKPY>KHOCTHU. PellleHHe TPUrOHOMeTpHUUYeCKUX HEPABEHCTB.

OcCHOBHbIE MeTOZIbl  pellleHus TI0Ka3aTe/NbHbIX U  JiIorapuMUUecKux
HepaBeHCTB.

OcHOBHBbIe MeTO/Ibl pellieHUs1 MppaljMOHaIbHbIX HEPABEHCTB.

OCHOBHbIEe METOZbl peIlIeHUs] CUCTEM W COBOKYITHOCTeW paljMOHa/bHbIX,
VppalMOHaMbHbBIX, TTOKa3aTe/bHbIX U JorapuMUUecKUX YpaBHEHU.

YpaBHeHUsI, HepaBeHCTBa U CUCTeMbI C TlapaMeTpaMHU.



[IpumeHeHVe  ypaBHEHWM, CUCTEM W  HEpPaBeHCTB K  DeLlIeHHUI0
MaTeMaTUUeCKHUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu U peaibHOU
YKU3HU, UHTeprpeTalys MoyueHHbIX pe3y/bTaToB.

DyHKI[UM ¥ rpaduKu

I'paduk kommo3uimy (yHKUMA. ['eomeTpuueckre obOpasbl ypaBHEHUN U
HepaBeHCTB Ha KOOP/IMHATHOM TJIOCKOCTH.

TpuroHomeTrpruueckue yHKIMH, UX CBOMCTBA U IPa(UKH.

'padmueckue meTozbl pellieHUs ypaBHeHUM M HepaBeHCTB. ['padumueckue
MeTO/Ibl pellieHHs 3a/lau C apaMeTpaMHu.

Wcrionb3oBanve rpagukoB (YHKLUMM [Ji1 UCC/IeJ0BaHUsl TPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU pelleHWM 3a/lauy U3 JPYyrux yueOHbIX
TIpeIMeTOB U peasibHOM »KM3HU.

Hauajsia MaTeMaTH4eCKOro aHa/iu3a

[IpumeHeHVe TPOU3BOAHOW K MCC/IeI0BaHUI0 (DYHKLMK HA MOHOTOHHOCTb U
SKCcTpeMyMbl.  HaxokzieHre  HauOosiblllero W HaWMEHbIIero  3HayeHWH
HerpepbIBHOM (YHKLIMW Ha OTpPe3Ke.

[IpumMeHeHVe MPOM3BOJHOM [I/I1 HAXOXK/EHWs HaWIyullero pelieHus B
NIPUK/IAAHBIX 3ajayax, [Jis OrpefiesieHdss CKOPOCTM M YCKOpeHHWs MpoLecca,
3a/laHHOT0 (hOpMYJIOW WK rpadrKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBOOOpasHbiX. IlepBooOpa3Hbie
y/ieMeHTapHbIX (GyHKIMH. [IpaBria HaXoKaeH!s TepBO0OpPa3HbIX.

Nurerpann. ["'eomeTpruecKuii CMBICJT VHTerpa’a. Beruucsienue
orpeieIéHHOr0 UHTerpasa 1o dopmysne HeroToHa-JleliOHuIIa.

[TpuMeHeHre uHTerpasa [/as HaXOXKJEHWs IUIOL[aZied TIJIOCKUX (GUryp u
00BEMOB reOMeTpPUUECKUX TeJl.

[Ipumepsbl pemenuii auddepeHManbHbIX ypaBHEHUN. MaTemMaTuyeckoe
MO/Ie/IMPDOBaHME  pealbHbIX TIPOLIECCOB C MOMOLIbI  Au(depeHranbHbIX
ypPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJ@HCKOM TTO3UIIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO  YjeHa  pOCCHMMCKOro  oOilecTtBa,  TIpeJCTaBleHHe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJ€HUMH,
npoLieAiyp TpaXkAaHCKoro obiectBa (BbIOOpBI, OIMPOCHI W JPYroe), yMeHHe
B3aMMO/IeCTBOBaTh C COLIMA/IbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAaHCKOW WE€HTUUYHOCTH, YBa)KEHUS K
MPOIIJIOMY M HacCTOSII[EMYy POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JOCTVXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCI0/Ib30BaHWe 3TUX [JOCTWKEHUW B [PYrUX HayKaxX, TexXHOJIOTusX, cdepax
5KOHOMMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

0CO3HaHUe /YXOBHBIX 1[eHHOCTeM pPOCCUICKOTro Hapo/a, ChopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUUYECKOTO TOBeAEeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
MPUMEHEHUEM JIOCTM)KEHUM HAyKUM U [esTeJbHOCTbIO YYEHOro, OCO3HaHHE
JTMYHOTO BKJIa/la B TIOCTPOEHKE YCTOHUMBOTO OY/IyIIero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IHOYasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/lau, PellleHri, pacCy>K/eHHi, BOCTIPUMMUYNBOCTD
K MaTeMaThUeCKUM acIlieKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIUTAHUA:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTreMaThuyeckKhe 3HaHUs B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 37I0pPOBBLIO (3/I0pOBOe TMUTaHUWe, COAaTaHCUPOBAHHBIA PEXUM 3aHATUN U
OT/IbIXa, pery/sipHasi ¢bur3nueckasi akTUBHOCTb), (hr3nuecKoe COBepIileHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETLHON /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYZAy, OCO3HaHWEe IIeHHOCTH TPYyA0/00us, WHTepeC K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTU,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHUsIMH, yMeHHe COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanM30BbIBaTH COOCTBEHHbIE >KM3HEHHbIe TUIaHbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MaTreMaTUueCKOMy  00pa3oBaHHI0O U
camMo0obpa30BaHUIO Ha TIPOTSHKEHUM BCEM >KU3HU, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HarpaB/IeHHOCTH;

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe T7100a/bHOTO XapakTepa KOJ0rHUeCKUX nmpobsieM, OpueHTarust
Ha TIpUMeHeHWe MaTeMaTUYeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karollleld cpefibl, TJIAaHUPOBaHHWE TIOCTYNIKOB UM OLIEHKM WX BO3MOXKHBIX
TOC/IeICTBUH /11 OKPY>KarOLLler Cpeibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

cchOopMHUPOBAaHHOCTh MHMPOBO33DEHHS], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM U  OOIeCTBEHHOW TMPAKTUKH, TIOHUMaHHUe
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTH [/Isi Pa3sBUTHSA I[UBUIM3AI[UH, OBJIa/IeHHE S3bIKOM
MaTeMaTUKH M MaTeMaTHYecKOW KYJbTYpOM KaK CpeJCTBOM TIO3HAHUS MMUpa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 U HCC/Ie0BaTeNbCKYIO [1eSTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

Ba3oBble lorHYecKue JAeiCTBHs:

BBISIB/ISITH M XapaKTepPU30BaTh CYI[eCTBeHHbIe TPU3HAKA MaTeMaTH4eCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWH MeXIy TOHATUSMH, (HOPMYIMPOBATh
oripefie/ieHusT TIOHATHM, YCTaHABIMUBATh CYIIeCTBEHHBIN MPU3HAK KIaCCU(UKAIIH,
OCHOBaHWUs /1/1s1 000011[eHNs U CPaBHEeHWUsI, KpUTepUH TTPOBOAVMOTI0 aHa/In3a;

BOCTIpMHKMATh,  (GOpMyJ/JMpoBaTb U  MpeoOpa3oBbIBAaTL  CYXK/EHUS:
yTBepAUTe/IbHbIE U OTPHUIlATe/IbHbIe, eIMHUYHBIE, YaCTHLIE U OOIIHe, YC/IOBHBIE;

BBISIB/ISITH MaTeMaTHUeCKie 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, AMAHHBLIX, HAOJIIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/iaratb KpUTepuu [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

JlelaTb BBIBOZIBI C HCIIOJb30BaHHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX W
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSATETHHO /l0Ka3aTe/lbCTBa MaTeMaTUUeCKUX YTBepPXKAeHUH
(MpsiMble U OT MPOTHUBHOTO), BBICTPaUBaTh apryMeHTal[1t0, IPUBOUTE TIPUMeEpPHI U
KOHTPIIPUMEpPHI, 000CHOBBIBATH COOCTBEHHbBIE CY>KE€HHS U BHIBO/IbI;

BbIOMpaTh crocob peleHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapUaHTOB  pellleHWs, BbIOMpaTh Haubomee TOAXOASMIMNA C  yUETOM
CaMOCTOSITEJTbHO BbIZIe/IeHHBIX KDUTEPHUER).



Ba3oBble ucc/1e/joBaTe/IbCKUe JeiCTBHS:

WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ie/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyspoBaTh ~ BOMpOCH,  (UKCUPYIOIMe  TMpOTUBOpeure,  TpobyieMy,
yCTaHaB/IMBaTh MCKOMOe M JaHHOe, (hOpMHUPOBAaTh TUIOTE3y, apryMeHTHUPOBaTh
CBOIO MO3ULIAI0, MHEHHE;

TIPOBO/IUTH CaMOCTOSITETbHO CTTAHMPOBAHHBIN 3KCTIEPUMEHT, MCC/IeZloBaHKe
TI0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUuuecKoro 00beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeN MeXly 00beKTaMU, SIBJIEHUSIMH, TTPoLieccaMu;

CaMOCTOSITe/TbHO (hOpPMYMpPOBaTh 0000IIEHHs W BBIBOZBI 110 pe3yJbTaTaM
MPOBeIEHHOTO  HAOJIIOZIeHHsl, MCCeOBaHUs, OLIEHUWBaThb  [JOCTOBEPHOCThb
TIOJTYYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe TIpOL[ecca, a TakXKe BbIJBUTaTh
TIPE/ITI0JIO’KEHHS O €T'0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISB/ISATH JeUIUThl MHPOPMAIUH, AAHHBIX, HEOOXOANMBIX [Jisi OTBeTa Ha
BOTIPOC U [i/Isl pellieHust 3a/jauu;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHAJTHU3HUPOBATh,
CUCTeMaTH3UpOBaTh M WHTEPIIPETHPOBATh WH(OPMAIMIO Pa3IAYHBIX BUZOB H
dbopmM TIpesicTaB/IeHNS;

CTPYKTYpUpOBaTh WHGOpPMALMIO, TIPe/CTaB/sITh €€ B pa3iMuHbIX (opMmax,
WJUTIOCTPUPOBATh rpadruecKy;

OLIeHHBAaTh HaZIE>KHOCTh vHbOpMaIuu 1o CaMOCTOSITE/IEHO
cchopMy/IPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCAa/TbHbIE YUeOHbIe JeHCTBUS

O61enue:

BOCIIPUHUMATh U (DOPMY/IMPOBATh CYXKAEHUS B COOTBETCTBUM C YCJIOBHUSIMH U
1[eIsIMA  OOIT[eHHs], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHS B
YCTHBIX Y TUCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS TI0 XOJy peIlleHUs 3a/lauw,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUS 3a/laBaTh BOMPOCHI MO CYIIIECTBY 00OCY’>KJaeMol TeMHl,
npo0JsieMbl, pelllaeMOl 3a/laud, BbICKA3biBaThb W/EM, HarleJieHHble Ha TIOMCK
pellleHus, COTIOCTAaB/SATh CBOU CYXKIEHHWS C CYKIEHWSIMH [PYTMX Y4aCTHUKOB
Aavajiora, 0OHapy)KHUBaTh Pa3Mule W CXOZCTBO IO3HUI[MH, B KOPPEKTHOH (hopme
(dopMy/TMpOBaTh Pa3HOTIACHs], CBOM BO3PaKEHMUS;

TIPe/ICTaB/ISATh Pe3y/bTaThl PelleHUs 3a/lauM, SKCIIepUMeHTa, MCC/IeloBaHus,
TIPOeKTa, CaMOCTOSITE/IbHO BbIOMpaTh (hOpMaTr BBICTYIUIEHHS C YYETOM 3ajad
TIpe3eHTalid 1 0COOEHHOCTeH ayJUTOPHUH.



Pery/aTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA

CamoopraHusanus:

COCTaBJIATH TIJIaH, aJIFOPUTM pellleHus 3a/lauk, BbIOMPaTh CII0C00 perreHus C
Y4ETOM HMEIOI[HUXCSI peCypPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBaTh
1 KOPPEKTHUPOBATh BaPUAHTHI PEIIeHNH ¢ YUETOM HOBOW WHGMOpMAI[UH.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/IJIeKT:

B/aZIeTh ~ HaBbIKAMM  TI03HABaTebHOM  pedieKCHM  KaK  OCO3HaHUS
COBEepIIIaeMbIX IeMCTBUM M MBIC/IUTETbHBIX MPOIIECCOB, UX pe3y/bTaTOB, Ba/IeTh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca U pe3ysbTaTa pereHws
MaTeMaTUUeCKOU 3a/laum;

IIPeIBU/IETh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTh TIPU peIeHHH 3a/lauH,
BHOCUTb KOPPEKTHBBI B [IeSITe/TbHOCTh Ha OCHOBE HOBBIX 00CTOSATE/LCTB, AAHHBIX,
Hal/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa L[/ U YC/IOBUSM, OOBSICHITD TTPUUMHBI
JOCTYDKEHUSI WX HeIOCTI)KEHHUSI Pe3y/IbTaToB JIeATe/IbHOCTH, HaXOAUTh OIIUOKY,
JlaBaTh OI[eHKY TIPUOOPETEHHOMY OITBITY.

CoBMecTHasi 1eATe/IbHOCTD:

MOHUMAaTh W WCIIO/Ib30BaTh TIPEUMYITiecTBa KOMaHAHONW W WHAWBHUAYaTbHON
paboTbI TpH  pellleHWd y4ueOHBIX 3a/ayu, MPUHAMATHL 1IeJlb COBMECTHOM
JesiTeNTIbHOCTH, TIJIAHUPOBATh OPraHMU3al[di0 COBMECTHON paboThl, pacrpejensiTh
BUABI paboT, JOroBapuBaThCsA, OOCY)XKJAaThb MpOIleCC M pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJILKUX JTFO/IeT;

y4acTBOBaTh B TPYMNOBBIX ¢hopMax paboTel (06CyXmeHMs,, 0OMeH MHEHHH,
«MO3TOBble IINTYpMbl» W WHBIE), BBIMNOAHATL CBOKO YacTb pabOThI U
KOODZIMHUPOBAaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOETO BKJaja B OOIIMM MPOAYKT MO0 KPUTEPHUSM, CHOPMYIHPOBAaHHBIM
YYaCTHUKaMH B3aUMO/IeCTBHS.

INPEAMETHBIE PE3YJ/IBTATBI

K koHIly oOyuenns B 10 Kjacce oOydYarOIMICA TIOMYUHT ClIeyOIIMe
TIpeIMeTHBIe Pe3y/IbTaThl TI0 OT/ebHBIM TeMaM paboudeil rporpaMMbl yueGHOTO
Kypca «Asrebpa v Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

CcBOOOJHO OIepyupoBaTh MOHSATUSIMH: paljMOHa/TbHOE 4YMC/Io, OGecKoHeuHas
nepuoAnueckass Apobb, TPOIEHTbI, UWppal[MOHAJbHOE UYKUC/I0, MHOKEeCTBa
paLMOHAJIbHBIX U [eHCTBUTETbHBIX YMCel, MOAY/Ib AEUCTBUTEIBHOTO UKC/Ia;

MPUMEHSATb [poOM W TIPOLeHThI [/l pellleHus TIPUK/IAJHBIX 3a/auy U3
Pa3/IMYHBIX OTpac/aer 3HaHUM U peasibHOM >KU3HU;



MIPUMeHSITh IPUOJIKEHHBIe BBIUKC/IEHHS], TIPaBU/la OKPYTJIeHUs], IPUKUIKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IeHU;

cBOOO/IHO OMeprpoBaTh TOHSTMEM: CTeleHb C LeabiM T[IOKa3aTesieM,
VICITI0JIb30BaTh MOAXOAAIIYI0 (POPMY 3aIlMCH [eMCTBUTE/IbHBIX UKCe/ [J1S PelleHus
NpakTUYeCKUX 3a/a4 U NpejCTaB/IeHUs JaHHbIX;

cBOOOJHO OIepupoBaTh MOHSATHEM: apu(MeTHUeCKWl KOpeHb HaTypasbHOU
CTeIleHu;

CBOOO/JHO OTIePUPOBATh TIOHSATHEM: CTeleHb C paljioHa/IbHbIM TT0Ka3aTesieM;

cBOOOJHO oOrepyupoBaTh TMOHATUSMH: JiorapudM uHWCia, [ecSTUYHble U
HaTypaJibHble JIOrapU(MBbl;

cBOOO/IHO OMeprpoBaTh MOHATHSIMU: CUHYC, KOCHMHYC, TaHI'€HC, KOTaHI'eHC
YUCJI0BOr'0 apryMeHTa;

OlepupoBaTh MOHATUSAMU: apKCHUHYC, apKKOCUHYC U apKTaHI'eHC UYMCI0BOIO
aprymMeHra.

YpaBHeHus ¥ HepaBeHCTBA:

CBOOOJHO OMepUpOBaTh TMOHSATHSIMU: TOX/IECTBO, YpaBHeHUe, HepaBeHCTBO,
PaBHOCU/IbHBIE YDaBHEHUs U YpaBHeHUsI-C/IejCTBUsI, PABHOCU/IbHbIE HePaBeHCTBa;

NPUMEHSTh pa3/iMyHble MeTO/bl pelleHus] palUOHa/JbHBIX W JPOOHO-
palMOHAJ/IbHBIX YPaBHEHW, TPUMEHATb MeETOJ, WHTEpPBAJIOB [/Isl  pelleHUs
HepaBeHCTB;

cBOOOJHO OrepupoBaTh MOHATUSAMU: MHOTOWIEH OT OJHOW TepeMeHHOM,
MHOrOU/eH C LedblMd KO3(pUuLMeHTaMd, KOPHUM MHOIOWIeHa, IPUMEHSTh
[leJleHMe MHOIou/ieHa Ha MHOT'OU/IeH C OCTaTkoM, TeopeMy be3sy u Teopemy Buerta
[J1s1 pellieHus 3a/ay;

CcBOOOJHO oOMepupoBaTh TOHSATUSIMU: CHUCTeMa JIMHEMHBIX YpaBHEHUH,
MaTpuLia, OIpeje/auTeslb MaTpulpl 2 X 2 KW ero reoOMeTPUYeCKUN CMBICI,
VICII0/Ib30BaTh CBOMCTBA OMNpejenuTeniss 2 X 2 i BbIYMCJIIEHUS ero 3HauyeHwus,
NIPUMEHSATh ONpeJeNUTeNd [JJis peLIeHUs] CUCTEMBbl JIMHEWHBbIX ypaBHEHUM,
MO/Ie/IMPOBaTh peajibHble CUTyal[y C [IOMOLbI0 CUCTeMBbI JIMHEHWHBIX YPaBHEHUH,
VICC/IeloBaTh IIOCTPOEHHbIE MOJe/U C IIOMOLBI0 MaTpul] M OIlpefe/vresen,
VHTEePNpPeTUPOBaTh MOJyYeHHbIN pe3y/bTar;

WCTIOMb30BaTh CBOMCTBA [JeMCTBUM C KODHAMH [yjis  TpeoOpa3oBaHUS
BbID@)KeHUH;

BBINOJIHATE IPe00pa30BaHusl UMC/IOBBIX BbIDA)KEHUM, COZepKall[uX CTeleH! C
paLMiOHa/IbHBIM TT0Ka3aTesieM;

VICII0/1b30BaTh CBOMCTBA norapupmMoB LISt nipeobpa3oBaHus
Jorapu(pMUUecKrx BbIpaKeHUH;



cB0OO/IHO OTepHpOBaTh TMOHSATHSMU: UppPALIMOHA/IbHbIE, TIOKa3aTe/bHble U
norapudMUUecKrie ypaBHeHHs, HAXOJUTb UX PeLleHUs C TOMOILbI0 PaBHOCUIbHBIX
Nepexo/ioB UK OCYLLECTB/ISISI TPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHbIE TPUTOHOMeTpUUuecKre (HopMyJibl AJisi peoOdpa3oBaHUs
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOO/IHO OmepupoBaTh TIOHATUEM: TPUTOHOMETPUYECKOe ypaBHeHHe,
MpUMeHsATb  HeoOXoAumble  (OpPMYJbl  [jis  pellieHUus] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHX YDPaBHEHUI;

MO/IeTMPOBaTh peajibHble CHUTYyal[dd Ha s3blke anreOpbl, COCTaBJISATh
BbID&)KEHUS], YypaBHeHUs, HepaBeHCTBA IO YCJOBUIO 33/laud, HWCC/Ae0BaTh
MOCTPOEHHbIe MO/Ie/TU C UCII0J/Ib30BaHKWEM arrapara aareophi.

DyHKIUM ¥ rpauKu:

cBOOO/IHO OTIePUPOBATh TOHATUAMU: (PYHKIIUS, CIIOCOOBI 3a/aHusl QYHKIUH,
B3aMMHO oOOpaTHble (YHKI[UH, KOMMO3WIUs GYHKIWNA, rpaduk (QyHKIUH,
BBITIO/THSITH 3/IeMeHTapHble Tpeobpa3oBaHys rpadyKoB (PyHKLIW;

CBOOOJHO OIepUpOBaTh TOHSATHUSMU: 00J1aCThb OTpe/ie/ieHHsT ¥ MHOXKeCTBO
3HaueHuW (QYHKLUU, HY/ U PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOO/IHO OMepupoBaTh TIOHATUSMU: UETHble U HeuéTHble (YHKIUH,
nepuoAnueckrie (GyHKIUHM, POMEXYTKH MOHOTOHHOCTU (DYHKLIMH, MAaKCUMYMBbI U
MUHUMYMbl (YHKIMM, Haubosiblllee W HaWMeHblllee 3HaueHWe (GYHKLIUKA Ha
TIDOMEXKYTKE;

cBOOO/IHO OTIePUPOBaTh MOHATUSIMU: CTerleHHast (PYHKLMs C HaTypaJbHbIM U
Le/bIM TMOKasarejeM, rpaUK CTeeHHOW (PYHKLMM C HaTypaJbHbIM M LIeIbIM
rokasartesieM, rpaduK KODHS N-OW CTereHd KakK (YyHKUUU 0OpaTHOW CTerieHd C
HaTypa/ibHbIM MOKa3aTesem;

OTIepUpPOBaTh TIOHATUSMU: JMHEWHas, KBaJipaTUuHas U APOOHO-/IMHeHas
(YHKLWH, BBITIOJIHATH 3/IEMEHTapHOEe UCC/Ie0BaHUE U TOCTPOEHHE X rpa(rKOB;

CcBOOOJHO OTepyupoBaTh TOHATHSMU: TI0Ka3aTesibHasi U JiorapudmMuyeckas
(GyHKIMH, WX CBOWCTBAa M rpaduKd, WCIOJb30BaTh UX rpaduKu [ pelieHus
ypaBHEHUU;

cBOOO/IHO OMeprpoBaTh TOHSATUSIMU: TPUTOHOMeTpPUUeCKasi OKDPY>XKHOCTb,
orpejiesieHre TPUTOHOMEeTPUYECKMX (DYHKIMM YUC/IOBOTO apryMeHTa;

WCI0/Ib30BaTh rpaduku GyHKUMA [Ji8  UCC/IeloBaHWs TIPOLIeCCOB U
3aBUCUMOCTeN TIpY pellleHny 3afiau U3 APYrux yueOHbBIX TIPe]MeTOB M peasibHOU
)KU3HH, BbIpaXkaTb (hOpMyaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauajna MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OTepHpoBaTh TOHATHSAMU: aprdMeTHUeckass WU TreoMeTprudecKas
niporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpuuecKasi porpeccusi, TUHeNHbINA U



9KCIOHEeHI[MabHBIA POCT, JOpMyJia C/IOXKHBIX TPOLIEHTOB, UMeTb Tpe/iCTaB/IeHue
O KOHCTaHTe;

VCII0J/Ib30BaTh TPOTPECCUM [ PpeLleHusl peasbHbIX 3a/au MPUKJIaJHOrOo
XapakTepa;

cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJ0BATETLHOCTD, CTIOCOOBI 3a/JaHUs
1oCJie/JOBaTeIbHOCTe, MOHOTOHHbIe W OrpaHWYeHHble M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKJEHWs] MaTeMaTH4YeCcKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpOBaTh TOHATUSMH: HeTpepbiBHbIe (YHKI[UH, TOUKH
pa3phbiBa rpaduka GyHKIMH, aCHMITTOThI TpaduKa QyHKIIUY;

CcBOOOJHO OrepupoBaTh MOHATHEM: (YHKIMS, HeTlpepbiBHass Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTIpepbIBHBIX (DYHKI[WH ZI/isl pellieHust 3a/jay;

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

BLIUMC/IATH TIPOU3BO/IHBIE CYMMBbI, TIPOM3Be/IeHHs, YaCTHOTO U KOMITO3ULIUU
JBYX (DYHKLMM, 3HaTh TIPOU3BO/HbIE 3JIeMEeHTapHBIX (PYHKLUMY;

WCII0/Tb30BaTh TeoMeTpuueckuii M (H3UYecKUil CMbIC/ TPOWU3BOAHOM [IJIs
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

cBOOO/IHO  OMEpUpOBaTh  TOHATHUSIMH: MHOJKECTBO,  OIeparju¥  Haf
MHO>XeCTBaMU;

WCI0J/Ib30BaTh TEOPETUKO-MHOXXeCTBEHHbIW arrapaT /1Jisi OMCaHUs peasbHbIX
TIPOLIeCCOB U SIBJIEHWM, TIPU peIlieHrH 3a/lau U3 APYTUX yueOHbIX MpeiMeTOB;

CcBOOOJHO OrepupoBaTh TMOHATUSMU: OTpejie/ieHre, TeopeMa, ypaBHeHHe-
C/ie[iICTBUE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTe/bCTBO, PABHOCH/IbHbIE
ypaBHEHUS U HEPABEHCTBa.

K koHily obyuenusi B 11 Kjacce o00Oydyaroiuiicsi MOMYUHT CJieAyoIIue
TIpeIMeTHBIe Pe3y/IbTaThl TI0 OT/e/IbHBIM TeMaM paboueil rporpaMMbl yueGHOTO
Kypca «Asrebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOOIHO oOMepupoBaTh TMOHSATUSIMU: HaTypajbHOe W 1ieJioe  UKMCIIO,
MHO>KeCTBAa HAaTypa/JbHbIX W LIeJIbIX YMCEs, UCIO/b30BaTh TMPU3HAKU [€IUMOCTH
uenbix ynicen, HOl u HOK HaTypanbHbIX Unces AJ1si pelleHus 3a7au, TIPUMEeHSITh
anroputMm EBkina;

cBOOO/IHO oOrepupoBaTh TIOHATHEM OCTaTKa TI0 MOJYJII0, 3alvChIBaTh
HaTypa/bHble UKC/ia B Pa3/IMUHbIX MMO3ULIMOHHBIX CUCTeMaX CUUC/IeHHSI;

cBOOO/IHO OTMepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE YHC/I0 U MHO>KeCTBO
KOMIIIEKCHBIX UMCeJl, MpeACTaB/sATh KOMIIEKCHbIe uuc/ia B anrebpanueckodl u



TPUTOHOMETPUYECKOU (opMe, BBINOIHATh apU(MeThUecKre ornepalyy C HUMU U
n300pakaTh Ha KOOP/IMHATHOM MJIOCKOCTH.

YpaBHeHus ¥ HepaBeHCTBA:

CBOOOJHO OMepupoBaTh TOHSATHUSMU: HWPpPALMOHA/bHbIE, TIOKa3aTebHble U
Aorapu(MuuecKve HepaBeHCTBA, HAXOJWUTb MX pelleHds C  IOMOLIbI
PaBHOCWIBHBIX [1€PEeX0/I0B;

OCyILeCTB/SITh OTOOp KOpHeW TIpU pellleHWd TPUTOHOMEeTPUUYECKOTO
ypaBHeHHS;

CcBOOOJHO OMepupoBaTh TOHATHEM TPUTOHOMETPHUYeCKoe HepaBeHCTBO,
NpUMeHSITh ~ HeoOXoguMble  (QOpPMy/bl  [Jii  pellleHus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOJHO OTepupoBaTh MOHATUSMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U
HepaBeHCTB, PaBHOCU/IbHbIE CUCTeMbl U CUCTeMBbI-C/Ie/ICTBUS], HAXOJUThb PelleHUs
CUCTEMBI U COBOKYITHOCTeH paljMOHa/IbHBIX, UPpPaLOHa/IbHbIX, [I0Ka3aTe/lbHbIX U
norapuMHUUYeCKUX ypaBHEHU U HEPaBEHCTB;

peliaTtb paLoOHaJIbHEIE, VippaLOHa/IbHbIe, TIOKa3aTeJbHbIe,
Aorapu(Muueckie YW TPUTOHOMETpDUUECKHWe YpaBHEHMs] U HEepaBeHCTBa,
coZiepkalliie MOZly/Ii U rapaMeTphl;

MIPUMEHSATD rparueckrie MeTObl /1JIs1 pellleHrs YypaBHEHUU U HEPABEeHCTB, a
TaK’Ke 3a/lay C rapaMeTpamy;

MO/Ie/IMPOBaTh peasjibHble CUTyallud Ha s3blke anreOpbl, COCTaBJISAThH
BLID&)KEHUs], ypaBHEHUs, HepaBeHCTBA U MX CUCTEeMbl II0 YC/IOBHUIO 3a/jauM,
MCC/Ie[joBaTh TIOCTPOEHHbIe MOJe/NW C HCI0/b30BaHKWeM arrapaTa anrebphl,
VHTEepNpeTUPOBaTh MOJIyYeHHbIN pe3ybTar.

dDyHKUUU ¥ rpaduku:

CTPOUTH TpaVKU KOMMO3ULMKA (QYHKLMM C TIOMOLBI0 3/IeMEHTapHOr0
VICC/IeIOBAHUS U CBOWCTB KOMMO3ULMY ABYX (DYHKLIUM;

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

cBOOOJHO OmMepupoBaTh MOHATUSAMU: TpaduKd TPUTOHOMETPUUECKHX
byHKIMM;

MIPUMEHATh (YHKLUMWA [JI1 MOZEe/JUMPOBaHUS W MCC/IelOBaHUS pPeaslbHbIX
TIPOLIeCCOB.

Hayasia MaTeMaTH4eCKOro aHa/m3a:

VICITI0J/1b30BaTh MPOU3BOJHYIO /ISl UCCJIe[J0OBaHUST (PYHKL[MM HA MOHOTOHHOCTb
Y 5KCTPEMYMBI;

HaxXO[WTh HauboJsiblllee U HaMeHbIllee 3HaueHUs GYHKLIMK HeTllpepbIBHOW Ha
OTpe3Ke;



VCTI0/Tb30BaTh TPOU3BOJHYIO [JI HAaXOXKJEHUs HaWayyllero pelieHus B
NpUK/IaJHBIX, B TOM 4YHC/Ie COLMaibHO-3KOHOMUYECKUX, 3ajadax, s
oripefieJieHUs CKOPOCTU W YCKOpeHHsi Tpoliecca, 3aJjaHHOro (opmysoi umm
rpaukom;

CcBOOOJHO OMepupoBaTh TMOHATUSAMU: TepBooOpasHasi, Omnpeze/éHHbIN
WHTerpas, HaXxoJuTb IlepBoOOpa3Hble 3/leMeHTapHbIX (GYHKUWNA U BBIYMC/ISATD
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

HaXO/JWTh IJIOLIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C TIOMOIIIbI0 UHTErpaia;

VMMeThb TpeJCTaB/leHWe O MaTeMaTHYeCKOM MO/e/MpPOBaHUM Ha IpUMepe
cocTaB/ieHus AuddepeHIIMaIbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHbIe 3a/aud, B TOM YUCJEe COLIMATbHO-9KOHOMUYECKOTO M
¢dur3nueckoro xapakTepa, CpeJiCTBAMU MaTeMaTHUYeCKOro aHaan3a.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo yacoB O/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
n/n NMporpaMmsbI Bcero Koutposb bt TIpakTuyeckue oOpa3oBare/IbHBIE
e padoThbI PadoThI pecypcn1
MHO>XeCTBO [1eiICTBUTE/IbHBIX UHCeI.
1 MHorousieHsl. PaijuoHanbHble ypaBHeHUs U 24 1
HepaBeHCTBa. CHUCTeMbI TMHEWHBIX
ypaBHEHUM
5 ®yHK1MK 1 rpaguku. CreneHHast QYHKLHSA C 1 1
1|eJIbIM TTOKa3aTesieM
3 ApudmeTrueckuii KOpeHb N-0M CTereHMU. 15 1
VppaioHanbHble ypaBHeHUs
4 [TokazaTtenbHasi hyHKLMs. [Toka3aTenbHbIe 10 1
ypaBHeHUs1
5 Jlorapugmuueckas QyHKLHSI. 18 1
Jlorapudmuueckue ypaBHeHUs
5 TpuroHoMmeTpryeckre BbIpayKeHUs U 97 1
ypaBHEeHUs
[TocmenoBaTeIbHOCTU U IPOTPeCCHUU 10 1
HernpepsiBHble hyHKIMK. [Ipon3BogHast 20 1
9 [ToBTOpeHMe, 060011leH1e, CCTeMaTH3aL1s c )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Koutposnibt TIpakTuyeckue oOpa3oBare/bHbIE
e paboTsI padoThI pecypesI
1 WccnenoBanue QyHKIMIA C TTOMOIIbIO 97 1
MIPOM3BO/IHOU
2 [TepBooOpa3Hasi ¥ UHTErpas 12 1
3 I'padyky TpUroHOMETpUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpruueckre HepaBeHCTBa
4 VppatirioHasibHbIe, ToKa3aTe/lbHbIe U 94 1
norapupmMUuecKre HepaBeHCTBa
KowmrinekcHele urciia 10 1
HarypasnbHble v Liesible yucia 10 1
CucTeMbl paljMOHaIbHbIX, HPPaLMOHATBHBIX
7 roKa3aTe/bHbIX U JIOrapu(PMUUecKrux 12 1
ypaBHeHHUH
8 3azauM C mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHre, CUCTeMaTH3aLUs 16 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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