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HOACHUTEIBHASA FATTMCKA

Y4yeOHbIN Kypc «Aurebpa ¥ Hadajla MaTeMaTUUeCKOro aHaiu3a» SIB/SeTCS
OJHUM U3 Haubojiee 3HAUMMBIX B Iporpamme cpejHero obiero obpa3oBaHus,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecrieunBaeT WHCTPyMeHTa/IbHYIO 6a3y s
M3y4yeHUs] BCeX eCTeCTBEHHO-HayUHbIX KypCOB, a C IpyrOM CTOPOHBI, (pOpMHUpPYeT
Joruueckoe M abCTpakTHOe MbIlJIeHHe 00yuaroluxcs Ha ypoBHe, He0OX0AUMOM
[Jisl OCBOeHUsI THPOPMAaTHKH, 0011[eCTBO3HAHUS], UCTOPUH, CJIOBECHOCTH U JIPYTUX
JUCIUIUIMH. B paMkax maHHOTO yuebGHOTO Kypca oOyudaroiijiecsi OBJIafIeBarOT
yHUBepCalbHbIM SI3bIKOM COBDEMEHHOW HayKu, KoTopas ¢(opMy/aupyeT CBOHU
JNOCTW)KEeHHS B MaTeMaTUUecKou popme.

YuebHbIM Kypc anreOpbl ¥ Hauaj MaTeMaTAYeCKOrO aHa/M3a 3aK/a/bIBaeT
OCHOBY i YCIIeIITHOTO OBJlaZieHWss 3aKoHaMu (U3WKWA, XUMUH, OHOJIOTHH,
TIOHWMaHHsI OCHOBHBIX TeH/IeHI[Mi Pa3BUTHSI SKOHOMUKU U OOII[eCTBEHHOM XKU3HHU,
MO3BOJISIET OPUEHTHPOBATbCS B COBPEMEHHBIX LIM(PPOBBIX W KOMITbEOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/ JasbHellero oOpa3oBaHus U B
TIOBCeTHEBHOM >KW3HU. B TO >ke Bpemsi oBjiafieHWe aOCTPAaKTHBIMH U JIOTHUECKU
CTPOTMMH KOHCTPYKLMSIMM anreOpbl ¥ MaTeMaTUueCKOTO aHajau3a pa3BUBaeT
yMeHWe HaxXOJWUTb 3aKOHOMEpPHOCTH, OOOCHOBBIBAaTb MCTUHHOCTh, [0Ka3bIBaThb
YyTBEpPXK/IeHHsI C TOMOLLbI0 MHAYKLUMHA U pacCyXAaTh AeJyKTUBHO, UCMO/Ib30BaTh
00001IeHe ¥ KOHKpeTH3al[dio, aOCTpardpoBaHWe W aHA/JIOrHio, (OpMHUpYeT
KpeaTHMBHOE U KPUTHUYEeCKOe MbIIIIeHHe.

B xoze usyueHusi yuebHoro kypca «Asrebpa M Hadaja MaTeMaTUUueCKOIo
aHa/M3a» O0ydarolrecs IMOJIyvaloT HOBBIM OIBIT pellleHus] TPUK/IaJHBIX 3ajau,
CaMOCTOSITeJTLHOTO TIOCTPOEHUs] MaTeMaTUUYeCKHUX Mo/le/iell peasbHbIX CUTYalui,
VHTeprnpeTaldd  TOJlyYeHHbIX  pelleHui, 3HaKOMSTCS C  IIpUMepaMu
MaTeMaTUueCKWX 3aKOHOMEpPHOCTeld B TIpUpojle, Hayke U HCKYCCTBe, C
BbI/IAIOLL{MUCS] MaTEMAaTUUECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

YuebHBI Kypc 00/1aZiaeT 3HAUWTE/IbHBIM BOCITATATEbHBIM TIOTEHI[HMA/IOM,
KOTOpBbIN peayM3yeTcss Kak uepe3 ydeOHbIA MaTepuas, CIOCOOCTBYFOIIHI
¢bopMHpOBaHHI0O HAayYHOTO MUPOBO33DEHUs], TaK U dYepe3 crelr(dUKy yuyeOHOM
JesaTebHOCTH, TpeOyrolell TPOAO/DKUTENbHON  KOHLIEHTpAlMd  BHUMAaHU,
CaMOCTOSITeJTbHOCTH, aKKypaTHOCTM U  OTBETCTBEHHOCTH 3a IOJyUY€HHBIU
pe3yJibTar.

B ocHoBe MeTomuku oOyueHusi anrebpe ¥ HadajaM MaTeMaTUYeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBINA TIPUHIUI 00yueHusl.

B cTpykType yuebHOro Kypca «Asirebpa ¥ Hauasa MaTeMaTUUeCKOTO
aHa/13a» Bbl/e/IeHbl C/Ie[lyIolue CofiepKaTebHO-MeToAUuuecKre JUHUM: «Hucna
Y BBIUMC/IeHUS», «DyHKIMN U TpaduKku», «YpaBHeHHs U HepaBeHCTBa», «Hauama



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
JUCIIUIUIMHBI W WX TIPUIOKEHWs B eAWHoe 1esoe. [lo3TOMy Ba)kKHO [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
00yuaroIuXcsl, T03BOJISIET UM CTPOUTh CBOM PAaCCY>KJ€HUS Ha OCHOBE JIOTHUECKUX
1paBwWI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILJIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MO/e/TMpOBaHUs, KOTOpble TPU3BaHbI
criocobcTBoBaTh  (DOPMHPOBAHHWIO HABLIKOB ITIOCTPOEHUSI MOJie/ield  peanbHbIX
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
yueOHOro Kypca IIHPOKO HCIOB3yeTCs s pelleHus TPHUKIaJHbIX 3ajad. [Tpu
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
aHa/iM3a» oTBoAUTCsS 136 uacoB (4 yaca B Hejle/lto).



HNOJAHUPYEMDBIE PE3Y/IbTATBI OCBOEHWHA YYEBHOI'O KYPCA_
JINUHOCTHBIE PE3YJ/IBTATBI

1) rpaXAaHCKOTr0 BOCIIUTAHUA:

c(OpMUPOBAHHOCTD TPAXKJAHCKOM TIO3ULIMK 00yUaroIlerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO  YjeHa  pPOCCHMMCKOro  oOilecTBa,  TIpeJCTaBleHWe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/lUUHbIX CTPYKTYp, SIBJIEHUH,
rpolie/lyp TpakJaHCKoro obiectBa (BbIOOPHI, OIpPOCHI W [IPyroe), yMeHHe
B3aUMO/IeiCTBOBaTh C COLIMA/IbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C WUX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTb POCCUMCKOW T'PaXKAAHCKON WJEHTUUYHOCTH, YBaXKEHUS K
MPOLLJIOMY M HACTOSIIIEMY POCCUMCKOW MaTeMaTHKH, LIeHHOCTHOEe OTHOLLeHue K
JIOCTYPKEHUSIM POCCUMCKMX MaTeMAaTUKOB U POCCUMCKOM MaTeMaTH4YeCKOM IIKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHWW B [PYrdx HayKaxX, TexXHOJIOTusX, cdepax
9KOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWe yXOBHBIX L[EHHOCTeM POCCUICKOro Hapoja, C(hopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAaHWs, 3TUYECKOTO TOBEeEeHUs], CBSI3aHHOTO C TMpaKTUYeCKUM
TIpUMeHeHneM JIOCTHM)KeHUH HayKu W [IesTe/JIbHOCTBI0 YYEHOro, OCO3HaHHe
JIMYHOTO BKJIa/la B TIOCTPOEHHe YCTOMYMBOTO OyAyILero;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IKOYasi 3CTeTHMKY MaTeMaTUueCKuX
3aKOHOMepHOCTeld, 00beKTOB, 3a/jau, pelleHul, pacCy>KJeHUi, BOCTIPUUMUNBOCTb
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BU/IOB UCKYCCTBa;

5) ¢u3uueckoro BOCNIUTAHUA:

chOpMUPOBAHHOCTb yMEHUsI TIPUMEHSITb MaTeMaThyeckKhe 3HaHUsl B
MHTepecax 3/10pOBOro u 6e3ormacHoro obpasa KM3HH, OTBETCTBEHHOE OTHOLLeHUe K
CBOEMY 3[I0pOBBIO (3[0pOBOe TMTaHWe, COA/TlaHCUPOBAHHBIA DEXUM 3aHATUN U
OT/IbIXa, pery/sipHasi ¢pu3nueckasi akTUBHOCTb), (DU3nMUyecKoe COBepIleHCTBOBaHUE
TIPU 3aHATHSX CIIOPTUBHO-03/]0POBUTEIBHOM /1eATe/TbHOCTBIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHWe IIeHHOCTH TpPYAoM00usi, HHTepeC K
pa3muuHbiM  cdepaM  NpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUI0KeHUsIMU, yMeHHe COBepIllaTb OCO3HaHHBIA BbIOOD
Oyayieii mpodeccun ¥ peasv30BbIBaTh COOCTBeHHbIE >KM3HEHHBbIE TJIaHbI,
TOTOBHOCTb W CMOCOOHOCTH K  MaTemMaThyecKoMy  00pa3oBaHUIO U
camMo00Opa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUU MPaKTUUeCKUX 3a/lauy MaTeMaTHUYeCKOW HarlpaB/ieHHOCTHY;

7) 3KOJIOTUYeCKOro BOCIIUTAHUA:



chOpMUPOBAHHOCTh ~ 9KOJIOTUUECKOW KYy/IbTYpbl, TIOHWUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOLeCCOB Ha COCTOSTHWE TMPUPOJHOM Y COLMaIbHOU
cpeJibl, 0OCO3HaHUe I7100a/bHOTO XapaKTepa 3K0JIOTUYecKuX npobsiemM, oprueHTaLus
Ha TIpUMeHeHWe MaTeMaTUYeCKWX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpy)Katollleli cpefibl, TJlaHUDOBaHWe TIOCTYNIKOB M OLIEHKA WX BO3MOJKHBIX
TOC/IeICTBUH /11 OKPY>KaroLLler Cpefibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

c(hOpMHUPOBaHHOCTb MHPOBO33DEHUS], COOTBETCTBYIOLLEF0 COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOI[eCTBEHHOW TMPAKTUKHW, TIOHUMaHHe
MaTeMaTU4YeCKOM HayKd KakK CQepbl 4eJOBeuecKOW [eTe/TbHOCTH, 3TalioB eé
pa3BUTHS U 3HAUMMOCTU /i1 Ppa3BUTUS 1[MBWIM3ALIUM, OBJaJIeHUe SI3bIKOM
MaTeMaTUKU M MaTeMaTH4yeCKOW Ky/JbTypOM KakK CpeJCTBOM I[I03HAHUS MUPa,
TOTOBHOCTh OCYILIECTB/IATb TPOEKTHYIO UM HUCC/Ie[0BaTe/bCKYH0 [1eATeTbHOCTh
VHJWBH/Yya/lbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe el CTBHS

Ba3oBble lorHYecKue AeiiCTBHs:

BBISIB/ISITH M XapaKTepU30BaTh CYI[eCTBeHHble TPU3HAKA MaTeMaTH4yeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWH MeXIy TOHATUSMH, (HOPMYIMPOBATh
oripefieJieHusT TIOHATHM, YCTaHABIMBATh CYIIIeCTBEHHBIN MPU3HAK KIaCCU(PUKAIIH,
OCHOBaHWUs /1/1s1 000011[eHNs U CPaBHeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/In3a;

BOCTIpMHKMAaTh,  (GOpMy/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, TIpejiaratb KpUTepuu [jis
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

Jle/laTb BBIBOZIBI C HCIIOJIb30BaHHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX W
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSATETHHO /0Ka3aTe/lbCTBa MaTeMaTUUeCKHUX YTBepPXKAeHUH
(MpsiMble U OT MPOTHMBHOT0), BBICTPaUBaTh apryMeHTal1to, IPUBOIUTE TIPUMeEpPHI U
KOHTPIIPUMEpPHI, 000CHOBBIBATb COOCTBEHHbBIE CY>KJ€HHS U BHIBO/IbI;

BbIOMpaTh crocob peleHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapUAHTOB  pellleHWs, BbIOMpaTh Haubosee TOAXOASMIMNA C  yUETOM
CaMOCTOSITe/TbHO BbIZIe/IeHHBIX KDUTEPHUER).

Ba3oBble Hcc/1e/[0BaTe/IbCKHe AeHCTBUS:

WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ie/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMypoBaTh  BOMpOCH,  (DUKCUPYIOIIMe  TpOTUBOpeure,  TpobyieMy,
yCTaHaB/IMBaTh MCKOMOe UM JaHHOe, (hOpMHUPOBAaThb TMIOTE3y, apryMeHTHUPOBaTh
CBOIO MO3ULIAI0, MHEHHE,;



MIPOBO/IUTb CaMOCTOSITETbHO CTIAHMPOBAHHBIN JKCTIEPUMEHT, MCC/iefloBaHKe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaThuuecKoro 06beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMPOBaTh 000OIIEHHs W BBIBOZBI 110 pe3y/bTaTaM
NPOBeJEHHOTO  HAOMIOZIeHWs], WCC/Ie/JOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 00001IIeHMI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHeE TIPOI[eCCa, a TakKXKe BbIIBUraTh
TIPE/ITI0JIO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISTH AeUIUThl MHPOPMAILUK, AAHHBIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHuys 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHMKOB PA3/IMYHBIX TUIIOB, aHAJM3HUPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPeTHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TipezicTaB/IeHYS;

CTPYKTYpHUPOBaTh WHGMOPMALMIO, TIPE/CTaB/IsSTh €€ B pa3/MuUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBaTh HaZIE>KHOCTh vHbOopMaIuu 11(0) CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIE Yue0HbIe AeHCTBHUs

Oougenue:

BOCIIPUHUMATh ¥ (DOPMY/IMPOBATEL CYXK[EHUSI B COOTBETCTBUM C YCIOBUSMH U
1[e/IIMA  OOII[eHMs, SICHO, TOYHO, I'PaMOTHO BbIpa)XXaTh CBOI0 TOUKY 3PEHHUsI B
YCTHBIX M TMHUChbMEHHBIX TEKCTax, [jaBaTh IMOSICHEHHUSI 110 XOZY PpeIleHus 3ajaud,
KOMMEHTHPOBATh MOJyUeHHBIH pe3y/ibTarT;

B X0[e 00CY)KIeHHs 3aiaBaTh BOIIPOCHI TI0 CYIIECTBY OOCY’KIaeMOM TeMbI,
npob/ieMbl, pelllaeMOM 3ajlauM, BbICKA3bIBaTh H€W, HalleJleHHbIe Ha TIOMCK
peIleHYs], COMOCTAB/IATbL CBOM CYXKIEHHMSI C CYXKIEHMSIMU [APYIMX Y4YaCTHHKOB
AMajora, oOHapy)XMBaThb pa3/iMuMe W CXOZCTBO TO3WLMH, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOI/IACHS, CBOU BO3PaXKEHNS;

MIpe/ICTaB/IATh Pe3y/IbTaThl PelleHHs 3aJauM, SKCIIePUMEeHTa, WCC/Ie0BaHus,
MPOEKTa, CaMOCTOSITeJIbHO BbIOMpPAaTh (OpMaT BBICTYIUIEHMSI C YYETOM 3ajiau
Tpe3eHTalMi ¥ 0COOeHHOCTeH ayJUTOPUH.

Pery/isaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA

CamoopraHusanus:

COCTaB/IATh IJIaH, allTOPUTM peIleHUs 3a/lauM, BbIOMpaTh CrIoco0 peleHust C
YUETOM HUMEFOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
Y KOPPEeKTUPOBAaTh BApHUAHTHI pellleHnl C YUETOM HOBOM MH(MOPMaLUH.

CaMOKOHTPO/Ib, SMOIMOHA/IbHBIA HHTE/IJIeKT:



B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedieKCcMd  KaK ~ OCO3HAHUS
coBepIllaeMbIX /IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3ysbTaTa pelieHws
MaTeMaTUUeCKOU 3a/laum;

TIpe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajauH,
BHOCUTb KODPEKTUBBI B [IeSiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITE/TbCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa [/ U YC/IOBUSAM, OOBSICHATD ITPUUMHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/IbHOCTUA, HaXO[AUTh OIIHOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY .

CoBMecTHas JeATe/IbHOCTh:

TOHWMAaTh W WCII0/Ib30BaTh TTPEUMYITiecTBa KOMaHAHONW W WHAWBHAYaTbHON
paboThl TMpu pelleHWA yueOHBIX 3a7ay, TIPUHAMATL IieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefesisiTh
BUJIbI paboT, [OroBapuBaTbCsi, 0OCY)XAAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JTFO/1e1;

y4acTBOBAaTh B T'PYMIOBBIX (hopMax paboTel (00Cy>KAeHus, 0OMeH MHEHHH,
«MO3TOBBIe INTYPMbl» W WHBIE), BBIIOJHATHE CBOK 4YacTh pabOTBI |
KOODZIMHUPOBaTh CBOM JEMCTBUS C JPYTMMH WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT MO0 KPUTEPHUSM, ChOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUSI.

INMPEAMETHBIE PE3YJ/IBTATbBI

K koHIly oOyuenns B 10 Kijacce oOydYarOIMICS TIOAYUHT CreyOIIMe
TIpeIMeTHBIe Pe3y/bTaThl TI0 OT/e/bHBIM TeMaM paboueil rporpaMMbl yueGHOTO
Kypca «Asirebpa ¥ Hauasia MaTeMaTUUeCKOTO aHaTH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

CcBOOOJHO OIepupoBaTh MOHSTUSMH: paljMOHa/TbHOE 4YMC/Io, OecKoHeuHas
nepuoAnueckass Apobb, TPOIEHTbI, UWpPpaI[MOHAJbHOE UYKWC/I0, MHOKEeCTBa
paLMOHAJIbHBIX U JeHCTBUTETbHBIX UMCel, MOAY/Ib AeUCTBUTEIBHOTO UKC/Ia;

MpUMEeHSTb [poOM W TIPOLeHThI [/l pellleHus TIPUKIAJHBIX 3374y U3
pa3/IMUHbIX OTpac/jaer 3HaHUM U peaslbHOM >KU3HU;

MIPUMEHSATb MPUOJIKEHHBIE BHIUMC/IEHUS, TIPABU/Ia OKPYT/IeHUs, IPUKUJKY U
OLIeHKY pe3y/ibTaTa BbIUMC/IeHUH;

cBOOOIHO OMepypoBaTh TMOHSTHEM: CTelleHb C LiefbiM T[I0Ka3aTesieM,
WCIIO0/Tb30BaTh MOAXO/ASINY0 (DOPMY 3allvCH AeUCTBUTE/IbHBIX UKCET [I/Is1 PelleHUs
MpaKTUYeCKUX 3a/lau Y Mpe/CTaB/IeHUs JAaHHBIX;

cBOOO/IHO OTepPUpPOBaTh MOHSATHEM: apri(MeTHUeCKHii KOpeHb HaTypa/ibHOU
CTerneHy;

CBOOO/IHO OTIePUPOBATH MOHATHEM: CTeleHb C pal[MOHa/IbHBIM TT0Ka3aTe/ieM;



cBOOOJHO oOrepyupoBaTh TMOHATUSMU: JiorapudM UKCIa, [ecSTUYHble U
HaTypaJibHble JIOrapUu(Msbl;

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

OlepupoBaTh MOHATUSAMU: apKCUHYC, apKKOCUHYC U apKTaHI'eHC UYMC/I0BOIO
aprymMeHra.

YpaBHeHus 1 HepaBeHCTBA:

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

NPUMEHSITh pa3/iMyHble MeTO/bl pelleHusi palUOHa/JbHBIX W JPOOHO-
palMOHAJ/IbHBIX YpPaBHEHWW, TPHUMEHATb METOJ WHTEpPBAJIOB [/Isl  pelleHus
HepaBeHCTB;

cBOOOJHO OrepupoBaTh MOHATUSAMU: MHOTOWIEH OT OJHOW TiepeMeHHOM,
MHOrOU/eH C LedblMd KO3(puLMeHTaMd, KOPHUM MHOIOWIeHa, IPUMEHSTh
[leJleHe 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 MaTpuupl 2 X 2 KW ero reoOMeTPUYeCKUN CMBICI,
VICII0/Ib30BaTh CBOMCTBA OMNpejenuTeniss 2 X 2 i BbIYMCJIIEHUS ero 3HauyeHwus,
NIPUMEHSATh ONpeJeNUTeNd [JJis peLIeHUs] CUCTEMbl JIMHEMHBbIX ypaBHEHUM,
MO/Ie/IMPOBaTh peajibHble CUTyal[y C [IOMOLbI0 CUCTeMBbI JIMHEHWHBIX YPaBHEHUH,
VCC/IeloBaTh IIOCTPOEHHbIE MOJe/U C IIOMOLBI0 MaTpul] M OIlpefe/vresen,
VHTEePHpPeTUPOBaTh MOJyYeHHbIN pe3y/ibTar;

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

BBIMOJIHATE NIpeo0pa30BaHusl UMC/IOBBIX BbIDA)KEHUM, COAep Kall[uX CTeleH! C
paLMiOHa/IbHBIM TT0Ka3aTesieM;

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

cBOOOJHO OMepupoBaTh MOHSATUSIMU: HMppALMOHabHblE, TIOKa3aTelbHble U
jgorapuMrUUecKrie ypaBHeHHs, HAXOUTb WX PELIeHUs C MOMOLbI0 PaBHOCUIbHBIX
repexo/ioB UK OCYLLeCTB/ISI1 IPOBEPKY KOpPHeW;

MPUMEHSITh OCHOBHbIE TPUTOHOMeTpUueckre (HopMyJibl AJisi peoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BbIPa)KEHUN;

cBOOO/IHO OmMepupoBaTh TIOHATUEM: TPUTOHOMETPUYECKOe YypaBHeHUe,
NpUMeHSITh ~ HeoOxofuMble  (QOpPMy/bI  [Jii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPHUYECKUX ypaBHEHWUM;



MO/IeTMPOBaTh peasibHble CHUTYyal[dd Ha s3blke anreOpbl, COCTaBJISATh
BbID&)KEHUS], YypaBHeHUs,, HepaBeHCTBA IO YCJOBUIO 33/laud, HWCC/Ae0BaTh
MOCTPOEHHbIe MO/IeJTU C UCII0J/Ib30BaHKWEM arfapara aareophil.

DyHKUUU ¥ TPaPuKu:

cBOOO/IHO OTIEPUPOBATh MOHATUAMU: (PYHKIIUS, CIIOCOOBI 3a/aHusl QYHKIUH,
B3aMMHO oOOpaTHble (YHKI[UH, KOMMO3WIMs GYHKIWNA, rpaduk (QyHKIUH,
BBITIO/THSITH 3/IeMeHTapHble Npeobpa3oBaHys rpadyKoB (PyHKLIW;

CBOOOJHO OIepUpOBaTh TOHSATHUSMU: 00J1aCThb OTpe/ie/ieHHsT ¥ MHOXKeCTBO
3HaueHUW QYHKLUU, Hy/ U PYHKLMH, TTPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

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

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

OTIepUpPOBaTh TIOHATUSMU: JMHEWHas, KBaJipaTUuHas U ApPOOHO-/IMHelHas
(GYHKILMM, BBITIOJIHSATE 3/IeMeHTapHOe UCC/ie/loBaHue U NMOCTPOeHUe WX IPa(UKOB;

CcBOOOJHO OTepyupoBaTh TOHATHSMU: TI0Ka3aTesibHasi U JiorapudmMuyeckas
(GyHKIMH, WX CBOWMCTBAa M rpaduKd, HCIOJb30BaTh UX rpadUKy [ pellieHus
ypaBHEHUU;

cBOOO/IHO OMepypoBaTh TOHATUSIMU: TPUTOHOMeTpPUUeCKasi OKDPY>XKHOCTb,
orpefieJieHe TPUrOHOMeTPUUeCKUX (PYHKLMM UMCI0BOTO apryMeHTa;

WCI0/Ib30BaTh rpaduku GyHKUMA [Ji1  UCC/IeloBaHWs TIPOLIeCCOB U
3aBUCUMOCTeN TIpY pellleHny 3afiau U3 APYrux yueOHbBIX TIPe]MeTOB M peasibHOU
)KU3HH, BbIpaXkaTb (hOpMyaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauyana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OTepHpoBaTh TOHATHSAMU: aprdMeTHUeckass WU TreoMeTprudecKas
niporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpuuecKasi porpeccusi, TUHeNHbIN U
9KCTMOHEHLMabHbIN POCT, popMYyJia C/IOXKHBIX MPOLIEHTOB, UMETh TMpe/iCTaB/ieHue
O KOHCTaHTe;

WCII0/Ib30BaTh TPOTPecCUM i pellleHus peasbHbIX 3a/lau TPUKJIaHOTO
XapakTepa;

cBODOO/IHO OTIepUPOBAaTh MOHATUSMU: M10C/Ie0BATe/IbHOCTD, CIIOCOObI 3a/JaHus
10C/Iej0BaTe/IbHOCTE, MOHOTOHHbIE W OrpaHWYeHHble I0C/Ie0BaTe/IbHOCTH,
MOHUMaTh OCHOBBI 3apOXKAEHWsI MaTeMaTHYeCcKOro aHajqu3a KakK aHaiu3a
0eCKOHeYHO MaJbIX;



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

cBOOO/IHO OrepupoBaTh MOHSATHMEM: (YHKIMs, HerpepbiBHasi Ha OTpe3Ke,
TIPUMEHSTh CBOMCTBA HeIpepbIBHBIX (DYHKI[MH /I pelleHus 3a/ay;

cBOOOIHO OMepupoBaTh TIOHATHUSIMHU: TiepBas W BTOpasi TMPOU3BOJHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BBIYUCJIATH TIPOU3BOJHbBIE CYMMBbI, MIPOM3BEJEHUs, YaCTHOTO U KOMITO3ULIUU
JBYX (DYHKLMM, 3HaTh TIPOU3BO/HbIE 3JIeMEeHTapHBIX (PYHKLUMY;

WCIIO/Tb30BaTh TeoMeTpuueckuii M (U3UYeCcKUd CMbIC/ TPOWU3BOAHOMN /s
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

CcBOOOJHO  OmMepupoBaTh  TOHATUSMH: MHOXXECTBO,  Ofepaluu  Haj
MHO>XeCTBaMU;

WCI0J/Ib30BaTh TEOPETUKO-MHOXXeCTBEHHbIW arrapaT /1Jisi OMCaHUs peasbHbIX
TIPOLIECCOB U SIBJIEHUM, MPU pellleHnH 3a/jad U3 JPyrux yueOHbIX MpeMeTOB;

CcBOOOJHO OrepupoBaTh TMOHATUSMU: OTpejie/ieHre, TeopeMa, ypaBHeHHe-
C/ie[iICTBHE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTebCTBO, PABHOCU/IbHbIE
ypaBHEHUS U HEPABEHCTBaA.

s OLEeHKU [JOCTW)KEeHUS TJIaHUDYEeMbIX pe3y/bTaTOB HCIOIb3YIOTCA
KOHTPOJIbHBIE pabO0ThI U3 C/IeAYIOMIUX TT0COOHH:

v Airebpa ¥ Hayala MaTeMaTM4YeCKOro  aHajusa. MeToaudecKue
pekomeHgaruu. 10-11 kmaccel: yueb. [Tocobue pnisa ob6ijeobpa3oBar.
Opranuzaumii/ H.E. ®énopoBa, M.B. TkaueBa. DnekrpoHHasi knura, PDF

v Anrebpa ¥ Havasa MaTeMaTWuyeckoro aHamu3a. 10 kiacc. [IupakTiyeckue
MaTepuasnbl. ba3oBblii U yraybseHHbli ypoBHu / Illabynun M.U. u 1p.,
O/iekTpoHHasa KHura, PDF

v’ Amrebpa. 10 kmacc. CaMOCTOATe/NIbHBIE M KOHTPOJIbHBIE — PabOTHI

(yrnybnennsiii). Mep3nsgk A.I'., Tlomonckuii B.B., PabunHoBuu E.M.
OJieKTpoHHas KHura, PDF

v/ Anrebpa ¥ Havasa MareMaTW4yeckoro aHamm3a. 10 kmacc. YrmyGsieHHbIH
ypoBeHb. Metoauueckoe miocobue (E.B. Byuko, A.I'. Mep3nsk, B.b.
[Tonouckwmii, M.C. fAkup). DnekTpoHHas kaura, PDF



CONEPXKAHWE YYEBHOT'O KYPCA

Yuc/ia 1 BBIYUC/IEHUA

ParjroHanbHble umnciaa. OObIKHOBEHHbIe W JeCITHUHbIe APOOH, MPOIE€HTHI,
beckoHeuHble TIepHoAuUecKre Apobu. IIpuMeHeHue Apobeil W MPOLIEHTOB JJIs
peleHus NPUKIIaIHbIX 3a/1au U3 Pa3/IMUHbIX OTPAC/ield 3HAaHUW U PeaibHOW JKU3HMU.

HenictBuTenbHble uWc/ia. PalnuoHaibHble M UpPpAaLMOHA/IbHbIE  YMCIIA.
ApudmeTrueckue  omepalud C  JeWCTBUTe/JbHBIMA  4uCAaMd. MoayJ/ib
JeNCTBUTE/ILHOTO UMC/Ia U ero cBoicTBa. ITpubmkKEéHHBIe BBIUMC/IEHHS, TIpaBU/Ia
OKDYTJIeHHUs], MPUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IEeHUN.

CreneHbp C wenbIM II0Ka3aTeseM. buHoM HbrooTOHa. Vcnonb3oBaHue
noAxo/sierd (opMbl 3alUCU [JeMCTBUTE/IbHBIX UKCEJT /ISl pellieHrs] TPaKTUUeCKUX
3a/lau Y Mpe/CTaB/IeHUs JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypa/ibHOM CTeNeHU U ero CBOMCTBa.

CreneHb C palyOHA/bHBIM T[IOKa3aTesleM MW eé CBOMCTBA, CTereHb C
JIeCTBUTETbHBIM TTOKa3aTe/eM.

Jlorapugm uyucna. CaoiicTtBa Jorapudma. [lecssiTuuHble W HaTypa/bHbIE
norapuMsbl.

CHHYC, KOCHHYC, TaHI€HC, KOTaHTeHC UHCJIO0BOTO apryMmeHTa. ApKCHHYC,
apPKKOCUHYC U apKTaHT'€HC YMC/IOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToxkzecTBa ¥ TOXAECTBeHHble Tpeo0Opa30BaHUs. YpaBHeHHe, KOpPeHb
ypaBHeHUsi. PaBHOCU/IbHBIE ypaBHeHWsI U ypaBHeHHUs-C/iefCcTBUs. HepaBeHCTBO,
pellieHre HepaBeHCTBa.

OcCHOBHbIE MeTO/IbI peIlleHus 1[e/TbIX U IpOOHO-parjioHaIbHBIX YpaBHEHUN U
HepaBeHCTB. MHOrowieHbl OT OJHOW MepeMeHHOW. [lejleHWe MHOroujieHa Ha
MHOTOWIeH ¢ ocratkoM. Teopema be3dy. MHorowieHsl C  Le/bIMU
ko3¢ purmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMC/IOBBIX BBIPAYKEHUH, COZiepyKalllUX CTeITeHH U KOPHHU.

WppaiyoHanbHbie ypaBHEHUS. OcHOBHBIE MEeTO/bI peleHus
VpPaLMOHA/IbHBIX YPaBHEHUM.

[Toka3aresibHble ypaBHeHUs. OCHOBHbIe MeTO/bl pellleHUs] MOKa3aTelbHbIX

ypPaBHEHUM.

[Tpeobpa3oBaHue BbIpayKEHUA, COZiepIKALLX JIOTapU(MBI.

Jlorapupmuueckre yPaBHEeHUSI. OcHOBHBbIE METO/bl pelleHus
JorapupMHUYeCKUX ypaBHEHUM.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyJIBL. [Tpeo6pa3oBanue

TPUTOHOMETPUUECKUX BbIpDA)KeHUH. PellileHrie TPUrOHOMEeTPUYECKUX YPaBHEHUM.
Pemienve cucreM /MHEUHBIX ypaBHEHWM. MaTpulia CUCTEMbI JIMHEUHBIX
ypaBHeHUU. OrnipefieuTeslb MaTpuUllbl 2X2, €ro TeOMeTPUYeCKUd CMBICA U



CBOWCTBA, BBIYMCJ/IEHME €r0 3HaueHWs, [IpUMeHeHue OrpeJie/iuTesNs /i1 pelleHus
CUCTEeMbl JIMHEMHBIX YypaBHeHUM. PellleHue NpUKIaHBIX 337ad C T[OMOILBIO
CUCTEMBbI JIMHEWHBbIX ypaBHeHWM. MccoienoBaHWe TIOCTPOEHHOM MOJenu C
MTOMOLL[bI0 MaTPHL] U OTIpe/ie/TUTeIeu.

[TocTpoeHre MaTeMaTHUeCKUX Mojeseil peasbHOM CUTyalud C TIOMOILbIO
ypaBHeHHM U HepaBeHCTB. [IpumeHeHMe ypaBHEHMU W HEPaBeHCTB K PeLIeHUIO
MaTeMaTUUeCKUX 3aJjad M 3ajau M3 pas3/IMuHbIX 00/lacTeil HayKu U peasibHOU
JKV3HH.

®DyHKIUU U rpaduku

®yHkus, crnocobbl 3afaHus (GyHKUMM. B3aumHO oOparHble (YHKLUU.
Komnosuiusi pyHkumid. I'paduk QyHKUMU. OnemMeHTapHble mpeobpa3oBaHUs
rpauKoB (QYHKLIUN.

Ob6nacth oripefiesieHUs © MHOXKeCTBO 3HaueHud QyHKuuu. Hymu yHKiuym.
[TpomMeXyTKU 3HAaKOIOCTOSTHCTBA. YETHbIe U HeuéTHble (GyHKLMM. [Teproguueckue
¢yHkumn. IIpoMeXyTKM MOHOTOHHOCTM (PYHKLMM. MakKCMMyMbl U MUHHMYMBI
¢dyHkuyy. Hanbornbliilee v HaiMeHbI1lee 3HaueHUs1 PYHKLIMK Ha TTPOMEXKYTKe.

JluneliHasi, KBaJjpaTuuHasi U [JPOOHO-TMHelHasi (QYHKUWU. DJjieMeHTapHOoe
WCC/IeJ0OBaHNe 1 TIOCTPOeHre UX Ipa(uKoB.

CreneHHas (GyHKLMS C HAaTypaJbHBIM U LieJIbIM MoKa3aTtesnem. Eé cBolicTBa U
rpa¢uk. CBoiicTBa ¥ TpapuK KOpPHS N-OM cCTereHW Kak (YHKUUKM 00OpaTHOM
CTereHU C HaTypaJIbHbIM [10Ka3aTesieM.

[Toka3aresnbHasi W JiorapudMuueckass (yHKLIMM, WX CBOWCTBA U TpaUKU.
Vcrionb3oBanve rpaUKoB QyHKLWM [/151 pelleHrs] ypaBHEHUM.

TpuroHomeTprueckass OKPY)KHOCTb, OIlpefieJieHre TPUTOHOMEeTPHUYeCKUX
(YHKIMI1 UMCI0BOTO apryMeHTa.

@OyHKLMOHA/IbHbIE 33aBUCMMOCTH B peasbHbIX Ipolieccax U SBJEHUsX.
['padmiky peasnbHBIX 3aBUCUMOCTEM.

Havyana maTeMaTH4eCKOro aHa/au3a

[TocnenoBaTtenbHOCTH, CMOCOOBI 3aflaHUsl TOC/Ie[OBaTebHOCTeH. MeTof
MaTemMaTUueCcKon VH/YKLIWU. MoHOTOHHBIE U OrpaHUYeHHbIe
1oCJie[0BaTeIbHOCTA. VICTOpHS BO3HMKHOBEHHS MaTeMaTUUeCKOro aHajau3a Kak
aHa/mM3a 0eCKOHEUHO MaJlbIX.

ApudmeTrnueckas U reoMmeTpuyeckasi rnporpeccuu. beckoHeuHo yObiBarolas
reomerpuueckas rporpeccus. Cymma OeckoHeuHO yObIBarollleli reoMeTpruyecKoi
rporpeccu. JIMHerHbIN U SKCMOHEeHMaIbHbIA pocT. Yucsio e. @opMyiia CI0XKHBIX
npoueHToB. Mcronb3oBaHWe TMpPOrpeccuy i pelleHusl peanbHbIX —3a/ay
NPUKJ/IaJHOTO XapakKTepa.

HenpepbiBHble (YHKIMM W WX CBOMCTBAa. TOUKM pa3pbiBa. ACHMNOTOTHI
rpadgukoB QyHkiuK. CBoMcTBa (PYHKLMMA HeNpephIBHbIX Ha OTpe3Kke. Metoj



VHTEDPBAJIOB [jIsl pelLleHUs HepaBeHCTB. [IprMeHeHMe CBOWCTB HeNpepbIBHBIX
byHKUMN 7151 pelleHus 3a/1au.

[TepBasi 1 BTOpasi Mpou3Bo/iHbIe QyHKLMKU. OrpejeneHre, reoMeTpUUYECKUM U
(hU3MUYECKUM CMBIC/ MPOM3BOAHOU. YpaBHEHHE KacaTeTbHOM K rpauKy (QyHKLIUU.

[MpousBoAHbIe  37eMeHTapHbIX  (QyHKIuA.  [Ipou3BogHass  CyMMBbI,
TpOU3BeJeHus], YaCTHOTO ¥ KOMITO3ULIMU (PYHKIUH.

MHo)xecTBa M JIOTHKa

MHOecCTBO, orepaldd HaJ, MHOXXeCTBaMM M WX CBOMCTBA. /luarpaMmsbl
Ounepa—BeHHa. [IpyMeHeHMe TeOpPeTHKO-MHOXXECTBEHHOIO —arrapara  [Jis
OMUCAHUSI peaslbHbIX MPOLECCOB U SIBJIEHWH, MPU peLleHWH 3ajay U3 JpYyrux
yueOHbIX MpeIMeTOB.

OmpezeneHve, TeopemMa, CBOWCTBO MaTeMaTHUeCKOrO OObeKTa, Ce/CTBHe,
[l0Ka3aTeIbCTBO, PABHOCUJIbHbIE YDAaBHEHUS.



KosmmuecTBO yacos, Hara
OTBOAUMBIX Ha
Ne . O0CBOEHHE TeMbl/
/n Tema ypoka c yueToM padoueii mporpaMmsbI pazzena XapakTepyCTHKa OCHOBHBIX BH/I0B
BOCIIMTaHUSA y4e0HOM /IeATeTbHOCTH
Kont- mwiad | ¢akr
Bcero
POJ/ILHBbIE
paboThI
MHO0>keCTBO JIefiCTBUTE/IbHBIX YHuce/l. MHOro4/IeHbl.
PanunoHanbHbIe ypaBHeHHMs U HepaBeHCTBa. CucTreMbl 24 2
JIMHeHHbIX YPaBHeHUM
1 MHOXXeCTBO, orepaliu Haji MHO)KeCTBAMU U UX CBOMCTBA Ncnonb3oBath TEOPETUKO-
OTIHCAHUS X0/ia peleHust
[IpriMmeHeHre TeOpeTUKO-MHOKeCTBEHHOT O aririapara JJist Aap
3 1 MaTeMaTHUeCKHX 3ajlau, a TaKXKe
peleHuys 3a3a4 N
peasibHbIX NPOLIECCOB U SIBJIeHUH.
4 ParoHanbHbIe urcia. OObBIKHOBEHHbBIE U 1eCATUUHBIe 1 OrepypoBaTh MOHATHAMY:
JIpobu, TIpolieHThl, 6eCKOHeUHbIe TIepUoinuecKre Apobu paLMOHaBHOE YMC/I0, GeCKOHeUHas
Perienue 3amanuii 1o TeMe: «PaijroHambHbIe UKC/Ia. reproziiueckast po0b, TTPOLIEHTHI;
5 OOBbIKHOBEHHBIE U JIeCATUUHbIe ApO0OH, MPOLIEHTHI, 1 VppaLMOHA/IbHOE U 1elICTBUTE/IbHOE
OGeckoHeUHbIe TIepUoInUecKre ApoOu» YKCJI0; MOAY/Ib 1eACTBUTELHOTO
6 [TpumeHeHue ApoOeit ¥ TIPOLIEHTOB [Jisl PelleHust 1 HAC/1a; UCIO0Ib30BaTh 3T MOHATHA
TIPUKJIaIHBIX 33724 T1py IIpOBEZIEHNM pacCyX/ieHnr 1
N Ka3aTeJ/IbCTB, IPUMEHSITh 15871
7 [TpumeHeHue poOeit U IPOLIEHTOB /ISl PeIeH s 1 AOKA3ATE/IBCTB, TPUME Apo6
MPOLIEHTHI JJ/151 pellieHrs MPUKIaJHbIX
TIPUKJIAIHBIX 3aJau pory AT P p UIaHRIX
Z P 3a/1a4 U3 pPa3/IMUHbIX OTpac/jiel 3HaHUU
8 LeucTBUTe/bHBIE UKC/ia. PalinoHambHbIe U 1 U peabHOM KI3HM.
MppPaLHOHA/IbHBIE THC/IA HWcnonb30BaTh pUOIKEHHBIE
9 ApI/ICl)METI/ILIECKI/Ie oriepanyu C AerCTBUTE/IbHBIMU 1 BBIUUCJIEHUS, TIPaBU/Ia OKPYTIJIeHU,
qnciaMun NPUKKUJKY U OLIEHKY pe3y/ibTaTa
10 | Mopyb felcTBUTeNBHOTO YKC/ia U ero CBONCTBA 1 BBIYMC/IEHUH.




[Tpubnv>kéHHBIE BBIUMC/IEHWS], TIPaBU/Ia OKPYT/IEeHUs],

11 g 1
TIPUKK/IKA U OLIEHKA pe3yJ/IbTaTa BEIYMC/IEHUN

12 OCHOBHBIE MeTO/Ibl pelleHusI [ie/bIX U JpoOHO- 1
palMOHaIbHbIX YPaBHEHU 1 HEDAaBEHCTB

13 OCHOBHBIE MeTO/IbI PellieHUs Le/IbIX U JPOOHO- 1
palMOHaIbHbIX YPaBHEHUH Y HEDaBEHCTB

14 | CrapToBas gmarHocruyeckasi padora 1

15 MHorouneHsl OT OJHOW nlepeMeHHOU. [leieHne 1
MHOTOUJIeHAa Ha MHOT'OW/IeH C 0CcTaTKOM. Teopema besy

16 MHorousieHsl ¢ 1jefbiMUA Ko3duijpeHTamu. TeopeMa 1
Bueta

17 | PellileHue crucTeM JTMHENWHBIX YPaBHEHUN 1

18 Perienue crcrem IMHENHBIX YpaBHEHUM 1
BII. /lensb 3awjumbl #CUBOMHBIX

» - [IpyuMeHATH pa3/vyuHble MeTO/bI
Marpuija cucTembl IMHEHWHBIX yPaBHEHHH. Onpe,quenmenb PELLIeHNs! PALMIOHATBHBIX 1 APOGHO-

19 | maTpuupbl 2X2, ero reoMeTprUeCKri CMbIC/I U CBOUCTBA; 1 paLMOHA/IbHBIX YPABHEHHI; @ TAKKe
BbIUMCJIEHHE er0 3HaueHUs! MeTO/, UHTepBaJIOB /ISl pelleHus

20 Ornpepenvress MaTPULIbI 2X2, ero reOMeTpUYeCKUM CMBICIT 1 HepaBeHCTB.

Yl CBOMCTBA; BHIUMC/IEHUE ero 3HaueHust OneprpoBarhb MOHATUSAMU MHOTO4/IeH

21 IIprmeHeHue ornpefenuresisa [/ pelleHust CUCTeMbI 1 0T O/IHOH IIePEMEHHOM, €r0 KOPHY;
NIMHEHHBIX ypaBHEeHHit TIPUMEHATH Jle/leHre MHOrOu/leHa Ha

MHOTI'OUJIeH C OCTaTKOM, TeopeMy be3sy
PelieHve npuk/agHbIX 3a/1au C MOMOLBI0 CUCTEMBbI

22 . N 1 v Teopemy Buerta 151 perienus 3azau.

JIMHENHBIX YDPaBHEHU
OrnepupoBath MOHATUAMU: CUCTEMa

23 PemeVHI/Ie NPUK/IaAHBIX 38721 C [IOMOLIBIO CUCTEMb 1 MHEHHbIX YpaBHeHWH, MaTpHLa,
JIMHEMHBIX yPABHEHNH oTIpe/ie/IuTe b MaTPHIIbL.

24 KonTposnbHasi padora: "PainuoHanbHbIe YPaBHeHUs U 1 Vcrnonn30BaTh CBOMCTBA
HepaBeHcTBa. CHCTeMbl IMHEMHbIX YPaBHEeHUH " ornpejie/iuTens 2 X 2 /i BEIYMC/IeHUs
®dynkiuu u rpapuku. CteneHHasi PyHKIMSA C HeJabIM 12
IoKasaresjem

25 | ®yHKOwsA, criocobbl 3a1anus GYHKLIUHA. B3aumHO 1 OnepupoBaTh MOHATUAMU: (DYHKLMS,

obpartnbie pyHKIMKU. KoMmo3urus GyHKImiz

croco6bl 3afiaHusi HYHKLWN; B3aUMHO




I'paduk GyHKIMU. DyieMeHTapHbIe TIpeobpa3oBaHus

obpaTHble PYHKLUH, KOMIIO3UL[US

26 . 1 .
rpadukoB pyHKLMN byHkuyi, rpadvk GyHKIMH, 00/1aCTh
97 O6s1acTb onpefieneHUst U MHOXKeCTBO 3HaYeHUH (DYHKLUH. 1 OTIPEAEJIEHNS K MHOXKECTBO 3HATEHNN
Hymu ¢yskiyuy. ITpoMeXXyTKH 3HaK ITOCTOSIHCTBA (yHKLWH, Hy/TM QYHKLH,
. - MIPOME)KYTKH 3HAKOMOCTOSIHCTBA;
UéTHble 1 HeuéTHbIe PyHKLMU. [Teproanueckre QyHKIUM. .
28 1 JMHeWHas1, KBa/[paTUYHasi, 1poOHO-
[TpomMeKyTKM MOHOTOHHOCTH (PYHKLIMU o
JIMHeWHas U cTernieHHas (PyHKLWH.
729 MakcrumMyMbl 1 MUHUMYMBI GyHKLUHU. Hanbosibiee u 1 BBINO/MHSATS 3/71eMeHTapHbIe
HauMeHblllee 3HaueHne (PYHKLMY Ha IPOMEXXYTKe Npeo6pasoBanys rpabUKoB ByHKLHA.
30 | JIuHeliHasA, KBaJ[paTUUHas M JPOOHO-MHeHHas QYHKIUH 1 3HaTh U YMeTh [0Ka3bIBaTh YETHOCTh
31 DnemMeHTapHOe HCC/leZloBaHHe U MOCTpoeHue rpakoB 1 M1 HeUETHOCTb (DYHKLIUY,
i MepUOANUHOCTb (PYHKLIMH, HAXOAUTh
3TUX (DYHKIMI
MIPOMEXXYTKY MOHOTOHHOCTH
DneMeHTapHOe UCC/e[J0OBaHKe U MTOCTPOeHHe IpaprKOB P y
32 . 1 HKLIMM, MAaKCUMYMbI 1 MUHUMYMBI
TUX QYHKLMI
3 |C 5 0 ) byHKUMY, HaubosbIlee U
TereHb C LiebIM MokasaTtesneM. bruHom HbroToHa HaMMeHbIllee 3HaUeHHe (ByHKIH Ha
34 Perenue 3azanuii o teme: «CTerneHs C LjebIM 1 TIPOMEKYTKE.
rnokasaresieM. binoMm HeroToHa» CDOPMYJII/IPOBaTI: U WITFOCTPUPOBATh
35 CreneHHasi pyHKLUS C HATypaJbHbIM U Lie/IbIM 1 rpauuecKy CBOMCTBA JIMHEHHON,
nokasareneM. Eé cBoiicta 1 rpaduk KBaJ|PaTMYHOM, POOHO-TMHEHHON 1
CTereHHOUW (PyHKLMH.
BripakaTh hopMysiaMu 3aBUCHMOCTU
MeX/ly BeTMUMHaMHU.
6 . . 3HaTb ornpeziesieHre U CBOMCTBA
36 KOI{TpOJ‘IbHaﬂ pa oT'a. CrenenHas ¢pyHkius. Eé 1 CTereHH C Le/bIM MoKa3aTenem;
CBOHCTBA U rpaduk noAXoAANLyI0 GopMy 3amucu
JeMICTBUTE/IbHBIX UUCeJ //1s1 pelleHUs]
MPAKTUUeCKUX 3aZiau 1
TIpe/iCTaB/IeHUs] JaHHbIX
ApudmMernuecKuii KOpeHb N-0H CTeNneHH. 15
VppaijuoHaibHble ypaBHEeHUs
37 | ApudmeTrnueckrii KOpeHb HaTypaJbHOM CTENeHU U ero 1 ®opmy/IUpPOBaTh, 3alIMCHIBATh B
b

CBOUCTBa

CUMBOJIMYECKOM hopme U




Perienue 3aanuii o teme: « ApudmMeTHUeCKUd KOPeHb

38 o N 1
HaTypaJbHOM CTEIeHU U ero CBOMCTBa»

39 [Tpeo6pa3oBaHus YMCIOBBIX BBIPayKEHUH, COZeprKallyix 1
CTelleHU Y KOpPHU
Perienne 3aanuii o teme: «I[IpeoOpa3oBaHust UMC/IOBBIX

40 BBID&KEHUM, COZlepyKall{iX CTeNeH! U KOPHU» 1
BII. Hedenss mamemamuueckoti u ¢puHaHcoeou
2pamomHocmu

41 Pemienue 3aganuii o teme: «IIpeoOpa3oBaHus UMCIOBBIX 1
BbIP&)KEHUM, COJlepyKalliuX CTeleH! U KOPHU»

4 NppauyoHanbHbie ypaBHeHYs. OCHOBHbIE METO/[bI 1 WCII0/Ib30BaTh CBOMCTBA KOPHS N-0U
pelleHus] MppalMOHa/IbHbIX YPaBHEHUU CTeTieHH [i7ist TIpeoOpa30BaHUs
Pelienrie uppanjioHabHbIX ypaBHEHUM BBID2KEHUH.

43 | BII. Hedensa mamemamuuecKoil U (puHaHcoeotl 1 HaxoauTh pelieHus HppaljoHaIbHbIX

< aBHOCUJIbHBIX T1epeX0/i0B WU

44 | PelleHve vppalMOHa/IbHbIX YPaBHEHUN 1 P Pexon o

OCYILIeCTBJISIS1 IPOBEPKY KOpPHEM.

45 PaBHOCI/IJIEHBIe repexo/ibl B pellleHnH MppaLiOHaIbHbIX 1 CTpouTh rpadvK GyHKLMM KOPHS N-
YpaBHEHNH Ol CTereHu Kak 06paTHOM J1s

46 [IpumeHeHre paBHOCU/IBHBIX [1€PEXO/0B IIPU pellleHnr 1 (YHKLMM CTeIeHu C HaTypaibHbIM
VIppal{MOHa/IbHBIX YPaBHEHUU [TOKa3aTeeM

47 [IpumeHeHre PaBHOCH/IBHBIX [1€PEXO0Z0B MPU pellleHrnH 1
VppaLMOHA/IbHBIX YPaBHEHUU

48 [IpumeHeHNe paBHOCU/IBHBIX [1€PEXO/0B IIPU pellleHnH 1
VIppal{MOHa/IbHBIX YPaBHEHUU

49 CaolicTBa ¥ rpaMK KOpPHS N-0M CTeleH! Kak (PyHKLUU 1
00paTHOM CTereHy C HAaTypaJbHBIM MT0Ka3aTeneM

50 CaoticTBa U rpauK KOpHS N-0Ol CTereH! Kak (PyHKLUU 1
0OpaTHOM CTeleH C HaTypa/bHbIM 10Ka3aTesneM

51 KonTposbHas padora: "CeoicTBa ¥ rpaduK KOPHS n- 1
oM creneHu. MippanynoHanbHble ypaBHeHHA "

IToka3sarenbHas pyHkuus. [Toka3aTe/bHble YypaBHeHUs 10




52 | CreneHb C pallMOHa/IbHBIM [T0Ka3aTesieM U eé CBOMCTBA 1 @®opMyMpoBaTh Orpe/iesieHre
53 Pernienue 3aanuii o teme: «CTereHb C paliOHA/TbHBIM 1 CTereH! C paliioHa/IbHbIM
TI0Ka3aTesieM U eé CBOMCTBa» IIOKA3aTE/IEM.
- BeirosiHATE ipeobpa3oBaHus
Perenue 3amanuii 1o teme: «CTerneHb C paljiOHaIbHbIM peobp N
54 OKA3aTe/IeM 1 08 CEONCTEY 1 UYHCJIOBBIX BbIPa)KeHUH, COZleprKalux
— CTeleHH C paLjMOHaTbHBIM
55 | Iloka3aresibHast PyHKIMs, €€ CBOMCTBA U rpaduk 1 OKa3aTe/IeM.
56 Wcnonb3oBanue rpadvika GyHKLIWY 7151 pelleHust 1 HWcnonb3oBath 111 poBbie pecypchl
ypaBHeHUH JJ1s IOCTpOeHUs rpadmka
57 | AAMMHHUCTpaTHBHas KOHTPO/IbHas padora 1 TOKa3aTe/lbHOM QYHKLUU U M3y UeHHs]
[TokasaTenbHble ypaBHeHUsl. OCHOBHbIE METO/bI pellieHust €€ CBOHMCTB.
58 e —— 1 HaxoauThb peleHus MoKa3aTeIbHbIX
N aBHEHUM
59 | PemeHue rokasartesibHbIX YpaBHeHUM P
60 | PemeHue nokasare/ibHbIX YPaBHEHUN 1
61 KonTtponbHas pa6ora: "Iloka3arenbHasa QpyHKIHA. 1
IToka3aTe/nbHbIe ypaBHeHHs "
Jlorapugmuueckas pyHkius. Jlorapudpmuueckue 18
yPaBHeHHsA
62 | Jlorapu¢m uncna. CoiicTBa jiorapupma 1 [aBatb ornpeienieHue ysoraprupma
63 Perienue 3aanuii 1o teme: «JIorapudwm urcna. CBoicTBa 1 qncia; AecaTHIHOTo U HaTypa/lIbHOTro
jiorapugmar» norapudma.
- - Vcnonb3oBaTh CBOWCTBA JIOrapugmMoB
Pertienue 3aanuii o teme: «JIorapudm urcia. CBoicTBa pu¢
64 forapHpMa» 1 Ju1st IpeoOpa3oBaHust
Jiorapu(MUUeCcKuX BbIpaXkeHU.
65 | [lecsaTuuHble ¥ HaTypasbHble JOrapupMmbl 1 CTpouTh rpadyK J0rapudpMIIECKOil
66 Perienue 3a/jaHuii 1o tTeme: «/lecATUUHbIE U HaTypa/ibHbIE 1 byHKI[MM Kak obpaTHOM K
JIorapuMbI» T0Ka3aTe/IbHOM U UCTI0/b30BaTh
67 | [Ipeobpa3oBaHue BEIpAKEHUH, CO/IePXKAIIUX JIoTapudMbI 1 CBO¥CTBA JIOrapru(MnUecKoi QyHKLIUHN
. 7151 pellieHus 3a/au.
Pemenue 3azjannii o teme: «IIpeobpa3oBanue AJIA P aA
68 . 1 Haxoauts pereHust
BbIPa)KeHUH, Co/lepyKalliiX JIOrapu@mbi» .
" JorapupmMUUecKuX ypaBHeHHUH C
69 | Pemenue 3amanuii o Teme: «IIpeobpa3zoBanue 1

BbIpa)KeHUM, COZIeprKall[iX JIorapru(mbi»

MOMOIbO PaBHOCW/IBHBIX IMepexoa0B




70 | Jlorapudmuueckasi GyHKLIMS, e€ CBOWMCTBA U rpamK 1
71 PelieHue 3az1anuii 1o Teme: «JIorapudmuyeckas pyHKIus, 1
eé CBOICTBAa U rpa(uKk»
7 Vcnonb3oBanue rpaduvka GyHKLMW /1S pelleHust 1
ypaBHeHUH
73 Wcnonb3oBaHue rpadurka PyHKIWY /i pellieHust 1
ypaBHEHUN
74 Jlorapudmuueckue ypaBHeHUsi. OCHOBHbIE METO/bI 1
peliieHust JIorapuPMUUeCcKUx YypaBHEHUM .
N WU OCYLLeCTBJIsISI IPOBEPKY KOpHel
75 | PemieHue yiorapudmMuueckux ypaBHeHUN ym POBEPKY KOp
76 | Pemenue norapudmMrueckix ypaBHeHUN
77 PaBHOCU/IbHBIE TTepeX0/ibl B PeLleHUH JIoTapUpMUUeCKUX 1
ypaBHEHUN
78 PaBHOCH/IbHBIE TTepexo/ibl B pellieHUH JIorapupMUUecKux 1
ypaBHEHUM
79 KoHnTtponbHas pabdora: "Jlorapudpmuueckas GpyHKus. 1
Jlorapugmmnueckue ypaBHeHus"
TpuroHoMeTpryecKue BhIpa)kKeHusl M1 YPaBHeHHUS 22
80 CuHYyC, KOCUHYC, TaHT€HC U KOTaHI'eHC YKC/IOBOTO 1 [laBatb oripejiesieHust CUHYCa,
apryMmeHTa KOCHHYCa, TaHTeHCa U KOTaHTeHca
g | Peuenue 3ajanmii no Teme: «CUHYC, KOCHHYC, TAHTeHC U 1 HMCIOBOTO apryMEHTa, d TakxkKe
KOTaHI'€HC YMCJIOBOIO apryMeHTa» dpPKCHHYC4, apKKOCHHYCa 1
apKTaHTeHca YMcJia.
APpKCHHYC, aDKKOCHMHYC Y apKTaHI'€HC UYMCI0BOT0
82 1 [IpyMeHATb OCHOBHBIE
aprymeHTa
= TPUrOHOMeTpUYecKue (opMyJIb /1Jis
Peluienue 3aannii 1o Teme: « ApKCUHYC, apKKOCUHYC U npeoGpasoBanus
83 | apkTaHreHc HHC/IOBOTO apryMeHTa» 1 TPUTOHOMETPHYECKIX BBIPAKEHHI.
BII. /Teub PoccuticKkou HayKu TIpUMeHSITb (OPMYJIbI
84 TpuroHomeTpryeckasi OKpy>KHOCTb, OTpe/iesieHHe 1 TPUTOHOMETPHU [I/Is pelLieHUs]
TPUTOHOMETPUUECKUX (PYHKLIMI YMCIOBOTO apryMeHTa OCHOBHBIX TUTIOB
85 | Perenue 3ajjaHuii 1o Teme: « TpuroHoMeTpuyeckasi 1 TPUT'OHOMETPUYECKHX YpaBHEHNUN




OKPY’KHOCTb, Onpefie/ieHle TPUTOHOMEeTPUYeCKHUX
(GYHKLMM UKMCI0BOTO apryMeHTa»

86 | OcHOBHbIE TPUTOHOMETpUUECKHe (POPMYJIBI 1

g7 Pewenue 3azanuii no Teme: « OCHOBHbIE 1
TPUTOHOMeTpUUeckre hopMyJIbi»

88 Perienue 3amanuii 1o Teme: « OCHOBHBIE 1
TPUrOHOMeTpUYecKHe (HopMyJbi»

89 Perenue 3aanuii no Teme: « OCHOBHbIE 1
TPUTOHOMeTpUUeckKre hopMyIbi»

90 | IIpeobpa3oBaHKe TPUTOHOMETPUUECKUX BhIPAXKEHUH 1

91 Perienue 3aanuii o Teme: <<Hp696p330BaHHe 1
TPUTOHOMETPUUYECKUX BbIDAKEHU»

92 Pelienue 3az1aHuii 1o Teme: <<Hp696pa30BaHHe 1
TPUTOHOMETPUUECKUX BbIPaXKEHUIN»

93 Peruenue 3azanuii 1o Teme: <<Hpe96pa3OBaHHe 1
TPUTOHOMETPUYECKHX BbIPDa)KEHUI»

94 | PelieHne NpoCTeUIIMX TPUTOHOMETPUUECKHUX YPaBHEHUU

95 | PelieHne npocTenmx TPUrOHOMETPUUECKHUX YPaBHEHUU

96 PemieHre TpUroOHOMETPUYECKUX ypaBHEHHWH, CBOZSIIMXCS 1
K asrebpanyeckum

97 Perenue O/HOPOAHBIX M HEOZJHOPOJHBIX 1
TPUTOHOMETPUYECKUX YPaBHEHUN

98 PemieHne TpPUTrOHOMETPUUECKHWX YPaBHEHUW MeTO/I0M 1
3aMeHbl HeU3BeCTHOIO U Pa3/IoyKeHUsl HA MHOXKUTeIN

99 | PemeHne TpUroHOMeTpUYECKUX YPaBHEHUMN

100 | PemeHve TpUrOHOMETPUYECKUX ypPaBHEHUM

101 KoHTposbHas pa6ora: "TpuroHomerpnyeckue . 1
BbIPpa)KeHUsl U TPUrOHOMeTPHUYeCKHe YPaBHeHUs
ITocnegoBaTe1bHOCTH M IPOTPECCUU 10

102 | ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/JaHUST 1 OnepupoBaTh NOHITHSIMUA:




rocJiefioBatenbHOCTeN. MeTos MaTeMaTUUeCKOn
VHAYKLIUU

MOHOTOHHBIE U OrpdHHMY€HHBIE T10C/1e/10BaTe/IbHOCTH.
I/ICTOPI/IFI aHaM3a 0eCKOHEUHO MaJlbIX

TI0C/Ie/J0BaTeIbHOCTD, CIIOCO0BI
3a/IaHUs TI0CTIe/[OBAaTeTbHOCTEH;
MOHOTOHHbIE U OTrPaHUUeHHbIe
TI0C/Ie/[OBATeTbHOCTH; UCC/Ie/IOBATh

103 " 1
BII. MedcOyHapooHblil 0eHb MAMemMamuku. 110C/IeI0BATE/IBHOCTH Ha
MedicdyHapoOHblll 0eHb YUC/Aa «NU» MOHOTOHHOCTE ¥ OTPaHM4€HHOCTb.
[Monyuath TipeficTaBeHye 00
104 | ApudmeTrueckasi mporpeccust y PEA
OCHOBHBIX H/IesIX aHa/IrM3a OeCKOHeUHO
105 | 'eomeTpuyeckasi nporpeccus MABIX.
106 | BeckoHeuHO yObIBaIOIIasi TeOMeTpUYECKasi TIPOTPeCCHst [aBaTb omnpezesieHue
107 Cymma 6eckKoHeUHO yObIBaroIIel TeoMeTpUUeCKOM 1 apu(MeTHIeCKOH U TeOMeTPHYeCKOH
MpOorpeccuu porpeccum. 'HOKaBI)IBaTB CBOICTBa
108 JIMHeUHbIN U 3KCMOHeHMa/IbHBIM pocT. Yuco e. 1 ApUQMETHIECKOH 1 TeOMETPUYECKOI
DOPMY/Ta CITOMKHBIX TIDOLIHTOR MpPOrpeccuu, HaXOAUTb CYMMY UJIEHOB
[raS—_ . q IIpOrpeccuy, a Takke CYMMY UYIeHOB
109 CDI/IHEI/IHBH/I Y 5KCIIOHeHLa/IbHbIN pocT. Yucro e. 1 6eCKOHeuHO yBbIBaroIeli
OpMy7ia C/IOXKHbIX IPOLEHTOB reoMeTpUUYeCKOU MPOrpecCUu.
110 Wcnonb3oBaHue rporpeccuu Ajis pemeHurs pea/ibHbIX 1 WVcrionb30BaTh IIpOrpeccuu Ajd
3a/ia4 INPUKJ/IaTHOTO XapaKTepa pellieHus 3aa4 [IPUKJIaJHOIO
XapakTep.
[IpuMeHATb POpMyIy CII0KHBIX
KonTposbHas pa6ora: "IlociegoBaTe/IbHOCTH M p (hopmysy
111 nporpeccun” 1 TIPOLIEHTOB /ISl PELLeHHs 3a/au U3
peasibHOU MPaKTUKH
HenpepsbiBHble pyHKIuu. IIpon3BogHasn 20
112 | HenpepbiBHbIE PYHKLMHU U UX CBOWCTBA OnepupoBaTh MOHATUAMU: QYHKLMS
113 | Touka pa3pbiBa. ACUMOTOTHI rpaUKOB QDYHKIMN HelpepeiBHASA Ha OTPe3Ke, TOUKa
< N aspbiBa (PyHKLMM, aCUMIITOTa
114 | CpoiicTBa (yHKIMIA HelpepbIBHBIX Ha OTPe3Ke pasp by,
— — rpaduka QyHKIUH.
115 CaotricTBa ()yHKLIMM HellpephIBHBIX HAa OTPe3Ke 1 TIpMMEHSTH CBOCTBA HerpepbIBHbIX
BII. /Tenb KOCMOHA8MUKU YHKLMiA AU pelueHys 3aau.
116 | MeTtoz uHTepBasIOB /ISl pellieHrs] HePaBeHCTB OneprpoBaTh NOHATHUAMMU: T1epBasi U
117 | Pewienue 3aganuii no teme: «MeTo/1 UHTepPBasOB Ji/isi 1 BTOpasi [IPOM3BO/HbIE (DYHKLNN;




penieHrA HepdBeHCTB»

Pertienue 3ajaHuii 1o Teme: «MeTo/| MHT€PBAJIOB [JIst

"DyHKUUN"

118 1
pelleHus] HepaBeHCTB»
119 [TprMeHeHMe CBOWCTB HelpepbIBHBIX (PYHKLIMH [/1s 1
pelleHust 3aia4
120 [TprMeHeHNe CBOMCTB HeMlpephIBHBIX (DYHKLIWM /17151 1
pelleHus 3a7a4
121 | IepBas ¥ BTOpasi NPOU3BO/{HbIE PYHKLIUU 1
122 | OnpepeneHyve, reoMeTpUYeCKU CMbIC/ IPOM3BOJHOU 1
123 | OnpegeneHvie, GpU3nMUeCKUil CMbIC/ POU3BOAHOM 1
124 | YpaBHeHHe KacaTe/bHOU K rpaduKy QyHKIMU 1
125 | YpaBHeHue KacaTeslbHOM K rpauKy (yHKLIMU 1 TIOHUMATh (PU3NUECKUH U
126 | Ilpon3BopHble 3/1eMeHTapHbIX QYHKLMI 1 TEOMETPHHECKHI CMbICT
P . - MIPOM3BOJHOM; 3aMUChIBaTh YpaBHEHUE
11eH! HUi1 110 TeMe: «[Ipou3BOHBI <
1p7 | Peluenue 3aza o Teme: «IIponsBopHbIe 1 KACATE/ILHOIL.
»
S/IEMEHTAPHBIX (yHKLMiA BbIuncisiTe NpOU3BO/IHBIE CYMMBI,
128 IIpon3BoziHask CyMMBI, TIPOM3BE/IEHHs, YaCTHOTO U 1 TIPOKM3Be/IeHNs], YaCTHOTO U CI0XKHOMU
KOMIO3ULIMK QYHKLIUN byHKIMM.
129 | KonTposibHas padora no teme: "IlpousBognas” 1 W3yyaTh Ipou3BO/HbIE 3/IeMEeHTapHbIX
130 | Peluenye 3ajanuii o Teme: «TIpOM3BOAHAs CyMMbI, 1 (yHKuUuH. .
NPOM3Be/IeHNUS], YACTHOTO ¥ KOMIIO3UIUK (DYHKIIUI» VICro/b30BaTh reoMeTPHHIeCKHi 1
- (b13MYeCcKrii CMbIC/ TPOU3BOJHOM Ji/1s1
Perienue 3azannii 1o teme: «IIpousBosHas CyMMBl,
131 . 1 peleHus 3a7a4
TIPOM3BeJIeHNs], YACTHOIO ¥ KOMITO3ULIMM (DYHKLIM»
IToBTOpEeHUe, 00001eHIEe, CHCTEeMaTH3al|sl 3HAHUH 5
132
- KoHTpo/ibHast pa6oTa Ha MPOMEKyTOYHOHN aTTecTaluu 2
133
134 [ToBTOpEHue, 060011eHe, CCTeMaTH3aLMs 3HAHUIM: 1 [TprMeHATh OCHOBHBIE MOHATUS Kypca
"YpaBHeHus" anreOpbl ¥ Haua/l MaTeMaTHUeCKOTO
135 | IToBTOpeHue, 060611leHMe, CCTeMaTH3alys 3HaHMIA: dHajn3a AJis1 pEeIleHus 3a/iad us

peanLHoﬁ JKU3HU U JPYTUX HIKOJIBHBIX




136

Peluienue 3azanumii 3a Kypc 10 Knacca

MnmpeaMeTOB

OBIIEE KO/JIMYECTBO YACOB I10 ITPOI'PAMME

136

12




