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INIOACHUTEJIBHASA 3AIIMCKA



Y4yeOHbIN Kypc «AsreOpa M Hadajla MaTeMaTUUeCKOro aHau3a» SIBJSeTCS
OJHUM U3 Haubojiee 3HAUMMBIX B IporpamMme cpejgHero obiero obpa3oBaHus,
TIOCKOJTBKY, C OJHOW CTOPOHBI, OH O0ecrieurBaeT WHCTPYMEHTA/bHYIO 0a3y /s
M3yYeHHsl BCeX eCTeCTBeHHO-HayUYHbIX KypCOB, a C AIPYTrOMl CTOPOHBI, (JopMUpyeT
Joruueckoe UM abCcTpakTHOe MbIllJieHHue 00yuaroluxcs Ha ypoBHe, He0OX0AUMOM
JJIsT OCBOeHHsT MH(MOPMaTHKH, 00I1IeCTBO3HAHUS, UCTOPHH, CJIOBECHOCTH U APYTUX
JUCIUIUIMH. B paMKax AaHHOTO yueOHOTro Kypca oOydJaroiiyecss OBJaJieBaroT
yHUBepPCalbHbIM $I3bIKOM COBDEMEHHOM HayKW, KoTopas (opMmynupyeT CBOU
JNOCTW)KEHHS B MaTeMaTUuecKou popme.

YuebOHbIM Kypc anreOpbl ¥ Hauaj MaTeMaTU4YeCKOrO aHa/M3a 3aK/a/bIBaeTr
OCHOBY i1 YCIIeIITHOTO OBJlafieHuss 3aKoHaMu (U3WKWA, XUMHHM, OMOJIOTHH,
TIOHWMaHHsI OCHOBHBIX TeH/IeHI[1MI Pa3BUTHSI SKOHOMUKH U 00II[eCTBeHHOMN YKU3HH,
TI03BO/ISIET OPUEHTUPOBAaThbCS B COBPEMEHHBIX I[M(POBLIX M KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh WX [/ Aa/bHeiriero obpa3oBaHus U B
TIOBCeTHEBHOM >KM3HU. B TO >Ke Bpemsi oB/iaZieHWe aOCTPAaKTHBIMH U JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMH anreOpbl M MaTeMaTUueCKOTO aHaju3a pa3BUBaeT
yMeHHe HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb WCTHHHOCTh, [1OKa3bIBaTh
YTBEPK/|eHUsI C TIOMOIIbI0 MHAYKIIMM U PacCy’XJaTh JellyKTUBHO, UCIOJb30BaTh
00001ieHe W KOHKpeTH3al[uio, abcTparupoBaHWe U aHajaoruio, (opmupyer
KpeaTUBHOE Y KPUTUUECKOe MbIIIJIeHHe.

B xope u3yuenusi yuebHoro Kypca «Ajirebpa ¥ Hadajia MaTeMaTHUUeCKOTroO
aHa/iM3a» OOydarolyecs: Mo/y4al0T HOBBIM OMBIT PellleHus] TIPUKIaJHBIX 3ajad,
CaMOCTOSITe/TLHOTO TTIOCTPOeHWs] MaTeMaTHYeCKHX Mojie/iel peasibHbIX CUTYal[UH,
WHTepIipeTalidd  TOMyYeHHbIX  pellleHWi, 3HaKOMSTCS C  TIpUMepamMu
MaTeMaTUueCKUX 3aKOHOMEpPHOCTell B TIpUpoJle, Hayke U HCKYCCTBe, C
BBIIAFOIITUMUCS] MaTeMaTHUUeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

YuebHBIN Kypc 00/aZiaeT 3HAUWUTEIbHBIM BOCITATATEbHBIM TIOTEHI[HMA/IOM,
KOTOpBbIN peasn3yeTcss Kak uepe3 yueOHbI MaTepuas, CIOCOOCTBYFOIIMI
(GhopMHpOBaHHIO HAayUYHOTO MHMPOBO33DeHMs, TaK M depe3 criel[uduky yueOHOM
JesTe/IbHOCTH,  TpeOyrollel  TPO/IOJDKUTE/IbHOM — KOHI[eHTpAal[id  BHUMaHUS,
CaMOCTOSITe/TbHOCTH, aKKYPaTHOCTU Y OTBETCTBEHHOCTH 3a MOTyYeHHbIN pe3y/ibTar.

B ocHoBe MeToauKM 006ydeHus anrebpe v HauajaM MaTeMaTUUeCKOT0 aHa/13a
JIEXXUT JleATeTbHOCTHBIN TIPUHITUIT 00yUeHus.

B cTpykType yueOHOr0 Kypca «Ajrebpa u Hauajia MaTeMaTHUeCKOTO aHaT3a»
BbIZIeJIeHbl  CJIeAiyIolle cojfiepKaTeslbHO-MeToAuueckue mnuHuM: «Yucma u
BbIUMC/IeHUsI», «DyHKIMM U rpaduKn», «YpaBHeHUs U HepaBeHCTBa», «Hauana
MaTeMaTUueCKOro aHamusa», «MHo)KecTBa U JoruMKa». Bce OCHOBHbIe
cojlep>KaTe/IbHO-MeTo/IuueCcKre JMHUM M3Yy4aloTCsl Ha TPOTSHKEeHWU [ABYX JieT
o0yJeHMs] Ha YPOBHE CpeHero 0011jero 00pa3oBaHus, eCTECTBEHHO JIOTIOJHSS JIPYT



ApyTa ¥ MoCTeTieHHO HaChII[asiCh HOBLIMHM TeMaMH U pa3/iefiaMy. JlaHHbIN yueOHbIA
KypC fIBJ/ISIETCSI MHTErpaTUBHBIM, TOCKOIbKY 00beAuHsieT B cebe cojeprkaHue
HECKOJIbKMX MaTeMaTHUeCKUX AWCLWIUINH, TaKMX Kak ajrebpa, TPUTOHOMETpPHS,
MaTeMaTUUeCKWii aHaIn3, TeOPHsi MHOKECTB, MaTeMaThUecKasi Ioruka u apyrue. [1o
Mepe TOro Kak 0bydJaroiyecsi oB/iaieBatoT BCEé Oosiee IIMPOKUM MaTeMaTHyeCKUM
anrapaToM, y HUX MOC/e/0BaTe/IbHO (POPMUPYETCSI U COBEPILEHCTBYeTCsS yMeHHe
CTPOUTH MaTeMaTHUeCKyl0 Mojie/lb peajlbHOM CUTyalliM, TPUMEHSATb 3HaHHS,
ToJTyueHHble TIPU W3Y4YeHWH y4eOHOro Kypca, [jis pelleHds CaMOCTOSITETbHO
chopMy/IMpOBaHHOM MaTeMaTHMUeCcKOl 3ajiauM, a 3aTeM HHTepIIpeTHpPOBaThb CBOM
OTBeT.

Copepr>kaTelbHO-MeTO[uUecKass THHUS «UKciia ¥ BBIUMC/IEHUS» 3aBepIlaeT
cdopMrpOBaHrie HAaBLIKOB MCIIOb30BaHUS /1eHCTBUTEIBHBIX UHCe, KOTOPOe OBLIO
HayaTo Ha YpPOBHe OCHOBHOTO 0011iero obpa3oBanusi. Ha ypoBHe cpegHero obirero
oOpa3oBaHuss ocoboe BHUMaHWe yessgeTcs  (OPMUPOBAHUIO  HABBIKOB
pallOHA/IbHBIX BBIUMC/IEHHH, BK/IIOUAON[UX B Ce0s MCITO/Ib30BAaHKWE Pa3/InUHbBIX
dbopM 3amMcy uUKcila, YMeHHe [e/iaTh NPUKUJKY, BBITOJHATH IPUO/IKEHHbIE
BBIUKC/IEHUs], OL€HWBATh UMCJ/IOBbIe BBbIpaKeHUs, pab0TaTh C MaTeMaTH4eCKUMHU
KOHCTaHTaMW. 3HaKOMble OOyYaroIMMCs MHOKeCTBa HaTypasbHbIX, LeJIbIX,
pallMOHA/ILHBIX M IeMCTBUTENBHBIX  UKMCE/  JOTO/IHSIOTCS ~ MHOKeCTBOM
KOMIUIEKCHBIX UHMCe/l. B  KaXAOM W3 3TUX MHOXXeCTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHbIe eMy crieludryeckrue 3afjaud W Orepalyu: JejieHrde Halleso,
OTlepUpOBaHME OCTaTKaMM Ha MHOXKEeCTBe Ie/lbiX uYKces, OCoOble CBOWMCTBA
pallOHA/IbHBIX U WPPALIMOHA/IbHBIX UHCeI, apupMeTHUecKre oreparjdd, a TakxkKe
M3B/leUeHre KOPHSI HaTypajbHOW CTelleHd Ha MHOYKeCTBe KOMIUIEKCHBIX UHCeJI.
Bnarozsapsi moc/iefioBaTe/lbHOMY pACIIMPEHHI0 Kpyra HCIOIb3yeMbIX UWCen |
3HAaKOMCTBY C BO3MOYKHOCTSIMHA WX TIDUMeHeHUs JJisl pellleHUs] Pa3InyHbIX 3a7au
dopMUpyeTcsl TIpeJiCTaB/IeHe O eJUHCTBE MAaTeMaTHKU KakK HAayKW U e€ po/d B
TIOCTPOEHUN Mo/iesieli peajibHOTO MHpA, IIMPOKO WCIIO/B3YIOTCS 00001jeHre U
KOHKpeTU3arysl.

JIvnusi «YpaBHeHUSI M HEPAaBeHCTBA» pPeajM3yeTcsl Ha MPOTSHKEHWH BCETO
oOyuyeHMs] Ha YpOBHe cpejHero o00iero o0pa3oBaHUs, ITOCKONBbKY B KaXKIOM
pa3zene IlporpamMMbl TpeJyCMOTPEHO pellleHHe COOTBETCTBYIOIIMX 3ajau. B
pe3ysibTaTe OOyuvaroiyecss OBJIafieBalOT Ppa3/MUHBIMKA  METO/[aMU  PellleHUs
pallMOHa/NbHbIX, UPPALMOHA/IbHBIX, I[I0Ka3aTelbHbIX, JOrapudMUUYeCKux U
TPUTOHOMETPUUYECKUX YpaBHEHHH, HEpaBeHCTB M CHCTEM, a TakXKe 3a7ad,
coJiepsKalluxX TapameTphl. [lonmyueHHble yMeHHS IIMPOKO WCIOIB3YIOTCS TIPH
vcciefoBaH (GYHKI[MM C TTOMOIIBIO TTPOM3BOJHOM, MPH pelleHnH MPUK/IaJHbIX
3a[a4 ¥ 3alau Ha HaXOKJeHWe HauOOJbIINX U HaUMEeHBIIINX 3HaueHU QyHKIUH.
IlaHHast cozlep>kaTelbHasl TMHUA BK/IIOUaeT B cebst Takke (pOpMHpOBaHHE YMEHHH



BBIMIOJIHATh ~ pacuéTel 10  ¢dopMmynaM, Tipeobpa3oBaHUSI  pal[MOHAJBHBIX,
VppalyOHabHbIX M TPUTOHOMETPUUECKUX BbIDA)KEHUM, a TakKe BbIpaXKEHUH,
coJiepKalllux cTereHW W Jiorapudmbl. biarogapsi u3ydeHuro anredbpanyeckoro
MaTepHasia IPOMCXOIUT AajibHellliee pa3BUTHeE alrTOPUTMUUYECKOT0 U aDCTPaKTHOTO
MBILIIEHUsT 00yJaromuxcsi, (POPMUPYIOTCSI HaBBIKU JIelyKTUBHBIX PAaCCY>K/eHUH,
paboTbl C CUMBOJIbHBIMM (pOopMaMH, TIpeJCTaBleHHs 3aKOHOMEpPHOCTed U
3aBUCHMOCTeM B BU/le PaBeHCTB 1 HepaBeHCTB. Ayirebpa nipejyiaraet 3¢ deKTUBHbIE
WHCTPYMEHTbI [/l pellleHus] TMpPaKTUUeCKUX M eCTeCTBeHHO-HayuHbIX 3ajad,
HarJisiTHO IeMOHCTPUPYeT CBOM BO3MOXKHOCTHU KaK s13bIKa HayKH.

CopeprkaTenbHO-MeTOAMYeCKasi JUHUSA «®DPYHKIMA U TpaduKu» TECHO
reperjieTaeTcss C APYTMMU JIMHUSIMM Y4ueOHOTo Kypca, TMOCKOJIbKY B KaKOM-TO
CMBbICJIe 33ZIaéT TM0C/Ie[0BaTeIbHOCTh M3yUeHHUsl MaTepuana. Vi3yueHue CTerneHHOM,
ToKa3aTe/bHOM, Torapu(@MUUecKoil ¥ TPUrOHOMEeTPUYEeCKUX (PYHKILIWM, UX CBOMCTB
1 rpadukoB, UCTOAb30BaHUe (QYHKLUN [/ pellieHus 3a/lau W3 APYTryux yueOHbIX
TpeIMeTOB U PeaylbHOM »KM3HU TECHO CBSI3aHO KakK C MaTeMaTHYeCKUM aHaM30M,
TaK U C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHHe
yaesnsieTcss GOPMUPOBAHUIO YMeHUsl BbIpakaTb (OpMy/iaMu 3aBUCUMOCTH MEXAY
pa3/IMUHbIMKA BeMUYUHAMM, HCCAe[0BaTh IOy4YeHHble (YHKLUU, CTPOUTb UX
rpaduku. Martepuas 3Tou cojiep>KaTe/TbHOM JIMHUM HalleJleH Ha pa3BUTHE YMeHUN U
HaBBLIKOB, [TO3BOJISIONIUX BbIpaXXaTh 3aBUCUMOCTU MeX/1y BeJIMUMHAMU B Pa3/IMUHOMN
dbopme: aHaMTUUECKOH, Tpadrueckoi U coBecHOM. Ero n3ydyeHue criocobcTByeT
Pa3sBUTUIO aAJTOPUTMHUUECKOTO MBIIIJIeHUs,, CIOCOOHOCTM K 0000ImeHuo U
KOHKpeTU3al[1H, UCI0/Ib30BaHMIO aHAIOT .

CopepxxarenbHasi vHUA «Havana MareMaTMueCcKOro aHaau3a» TMO3BOJISIET
CYLL[eCTBEHHO paClIMPUTh KPYT KaK MaTeMaTUYeCKUX, TaK W MPUKIAHBIX 3ajady,
JOCTYTHBIX 00yYarIIMMCs, TaK KaK Y HUX TIOSIB/ISIETCS BO3MOYKHOCTb CTPOMTH
rpa@uKy  CI0KHBIX (YHKIWN, OIpe/eNsaTb WX HauOo/bllle W HauMeHbIIe
3HaUeHMs], BBIUMC/IATL TUIOMAAU GUTYp U OOBEMBI Tesl, HaXOAWTb CKOPOCTH H
yCKOpeHUsi TipolieccoB. [laHHasi cojiep)karenbHasi JIMHUSL OTKDbIBAeT HOBBIE
BO3MOJKHOCTH TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peasbHbIX CUTyaluH,
M03BOJIsSIeT HAXOUTh Hau/lyulllee pellieHre B TPUK/Ia[HbIX, B TOM YKUCJ/Ie COLaabHO-
5KOHOMMUYECKMX, 3a/ayax. 3HaKOMCTBO C OCHOBaMM MaTeMaTUueCKOro aHasuvs3a
criocobCTByeT pa3BUTHIO aOCTPAKTHOTO, JOPMabHO-/IOTHYECKOT0 ¥ KpeaTUBHOTO
MBILILJIEHUS], (OPMHPOBAHUID YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHKe U UCKyccTBe. OOyuatoliiecs y3HatoT O BbIJAtOIUXCS
pe3y/ibTaTax, IMOJYYeHHbIX B XOJleé pa3BUTHsA MaTeMaTHKM KakK HayKu, U 00 HuX
aBTOpax.

CopeprkaTenbHO-MeTOAMYeCKasi TMHUS «MHOKeCTBa U JIOTWKa» BKJIIOUAeT B
cebsi 37eMeHTbl TeOpUHM MHOXKeCTB M MaTeMaTHyeckoWl JIoTMKU. TeopeTHKO-



MHO>KeCTBeHHbI€e TIpe/ICTaB/IeHNsI POHU3BIBAIOT BeCh KYPC IIKObHON MaTeMaTUKH
W TipejjaratoT Haubosiee yHUBepPCaabHBIA $3bIK, OOBeAUHSIIOIINA BCe pa3zeibl
MaTeMaTHKM U eé TIPWIOXKeHWM, OHU CBSA3BIBAIOT pa3Hble MaTeMaThUuecKue
JUCLIUTIIMHBL W UX TIPWIOXKeHUs1 B eAuHoe Ijesoe. [lo3TOMy BaXkHO /[iaTh
BO3MOXXHOCTh 00y4YaroIleMycsi TIOHUMaTh TeOPeTUKO-MHOKECTBEHHBIA SI3bIK
COBpeMeHHOW MaTeMaTHKU W WCTI0Jb30BaTh €ro [I/isi BHIDA)KEHUS] CBOMX MBIC/IEN.
[IpyruM BaXKHBIM TIPU3HAKOM MaTeMaTHMKH KaK HAayKd CjefyeT IIpU3HaTh
CBOMCTBEHHYIO el CTpOTrOCTh OOOCHOBAaHW W Cjie/lOBaHUE ONpee/IEHHBIM
npaBWiaM  TIOCTPOeHWs  J0Ka3aTe/lbCTB.  3HAKOMCTBO C  3/ieMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIILIEHUS
o0y4aroIuxcsi, Mo3B0JIsieT UM CTPOUTb CBOM PACCY’KJeHHSI Ha OCHOBE JIOTMUeCKUX
TipaBwW/I, GOPMHUPYET HABBIKK KPUTHUECKOT'O MBIIIIJIEHHS.

B yuebHoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MO/e/TMpOBaHUsI, KOTOpble TPU3BaHbI
crioco6cTBOBaTh  (hOPMUPOBAHHIO HABLIKOB TIOCTPOEHMS MOJiesield  peasibHbIX
CUTYyal[ii, WCCIeOBaHUS 3THUX MOZe/iell C TIOMOIIbIO arrapaTa aareOpbl H
MaTeMaTUUeCKOTO aHa/r3a, WHTepIipeTalyd II0/lyUeHHBIX pe3y/abTaToB. Takue
3a[jaHusl BIUVIETE@HBI B KaXK/[bI U3 pa3/ie/ioB TIPOrpaMMBbI, TIOCKOJIbKY BeCh MaTepHral
yueOHOTO Kypca IIMPOKO MCIIOJIb3YeTCs ISl pellleHus MPUKIaJHbIX 3ajau. I1pu
pellleHuW  peaslbHbIX  TMPAaKTHUYeCKWX  3aJau  OoOydvaroIiuecs  pa3BUBAOT
HabJ/TI0/]aTe/IbHOCTh, yMeHWe HaXOAUThb 3aKOHOMEepPHOCTH, abCTparupoBaThC,
WCIIO/Ib30BaTh ~ aHAJOTHIO, 0000IaTh W KOHKPeTHU3WpPOBaTh  Mpob/ieMy.
HesitenbHOCTb 1O (OPMMPOBAHUIO HABLIKOB PpellleHUs] TPUK/IAJHBIX 3a/a4
OpraHM3yeTCs B TIPOIiecce M3y4yeHHs BCeX TeM yueOHOro Kypca «Anrebpa v Hauasia
MaTeMaTUUeCKOTO aHaTH3a».

Ha wu3yuyeHue yuebHOTO Kypca «Anrebpa M Hauasa MaTeMaTA4YeCKOTO
aHanM3a» oTBoAUTCs 272 uvaca: B 10 knacce — 136 vacoB (4 uyaca B Heflest0), B 11
Kacce — 136 yacoB (4 uaca B Hejie/it0).



COAEPXXAHUE OBYUEHUA
11 KJTACC

Yuc/ia ¥ BBIYUC/IEHUA

HarypanbHble 1 1enble yncia. [IpumeHeHre NMpH3HAKOB JE/MMOCTH LieJIbIX
ynces, HauOospllkii oOIui genurens (Jamee — HOJ]) u HamMmeHbIlee oOIree
KpatHoe (ganee — HOK), ocTaTKOB Mo MoAy/ito, airoputMa EBknuzia ijist peliieHUst
3a/1au B Le/IbIX YHC/Iax.

KomrmiekcHbie uyucia. Anrebpaniueckasi M TpPUTOHOMeTpUYecKas (HOpMEI
3aMyCcy KOMIUIEKCHOTO 4Yuc/aa. ApudMeTnueckue ornepalydyd C KOMIUIEKCHBIMU
yrciamMu. M300pakeHre KOMITIEKCHBIX YHCe/J Ha KOODAWHATHOM TIJIOCKOCTH.
®opmysa MyaBpa. KopHu n-oil cTeneHM U3 KOMILIEKCHOTO 4ucia. [IpuMeHeHue
KOMILJIEKCHBIX UMCeT /ISl pellleHns (PU3NUeCcKUX U TeOMeTPUYeCcKrX 3a/ad.

YpaBHeHUsA U HepaBeHCTBa

CucreMa ¥ COBOKYIMHOCTb YPaBHEHUM U HePaBeHCTB. PaBHOCU/IbHbIE CUCTEMBI
Y CUCTEMBI-C/Ie[ICTBUSL. PaBHOCH/IbHBIE HEDAaBEHCTBaA.

Otbop  KOpHell  TPUrOHOMETPUYECKMX  YpaBHEHHWH C  TOMOIIbIO
TPUTOHOMETPHUUYECKOM OKPYKHOCTH. PellleHrie TPUTOHOMeTPUYeCKMX HepaBeHCTB.

OcCHOBHBIE MeTOZbI pellleHus TO0Ka3aTeJbHbIX U  JIOrapuMUUeCcKuX
HEpaBEeHCTB.

OCHOBHBIE MeTO/ibI pellleHUs] UppaLMOHa/IbHbIX HEPaBEeHCTB.

OCHOBHBIE METOJbI pelleHWs CUCTEM W COBOKYITHOCTEM paljMOHaJ/IbHBIX,
VppaLyOHabHbIX, MOKa3aTe/lbHbIX U JIOrapU(PMUUYECKUX YPaBHEHUM.

YpaBHeHUSs1, HEpaBeHCTBA U CUCTEMBI C TTapaMeTPaMH.

[IpumeHeHVe ypaBHEeHUIA, CUCTEM U HEPAaBEHCTB K PeLleHUI0 MaTeMaTUYeCKHUX
3ajlau ¥ 3aflau U3 Pa3/IMUHbIX 00/1acTell HayKU U peasibHOM YKU3HU, UHTepIIpeTarys
T0JIyYeHHBIX pe3y/bTaToB.

DyHKIMU ¥ rpadukn

I'paduk kommosuiun ¢yHKUUN. ['eomeTpuueckrie o0pa3bl ypaBHEHUH WU
HepaBeHCTB Ha KOOPJWHATHOM TVIOCKOCTH.

TpuroHomeTpruueckue PyHKIMH, UX CBOMCTBA U IPa(PUKHU.

['padriueckne mMeToAbl pellleHWs YpaBHeHWW W HepaBeHCTB. ['paduueckue
MeTO/IbI pellieHHs 3a/lau C apaMeTpaMHu.

Wcrionb3oBanve rpa@ukoB (YHKIMM [ UCC/Ie[OoBaHUsl TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU DelleHWM 3a/lau U3 JIPYTuX yueOHbIX
TIpeIMETOB U peasbHOW JKU3HU.

Hauyana MmaTeMaTH4eCKOro aHa/jau3a



[IpumeHeHre TPOU3BOAHOW K MCCIe0BaHUI0 (DYHKLIMKA Ha MOHOTOHHOCTb U
3KCTpeMyMbl. HaxoskzeHrie HanboJIbIero U HauMeHbIIero 3HaueHUii HermpepbIBHOM
(GyHKLMM Ha OTpe3Ke.

[TpyMeHeHre TIPOU3BOJHOM [Ji1 HAXOXKJEHWS HaWIyylllero pelleHus B
TIPUK/JIAAHBIX 3ajjayax, [Jis Orpe/ie/ieHdss CKOPOCTM M YCKOpeHHUs Mpoliecca,
3a/laHHOT0 (hOpPMYJIOM WK TPaHKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBoOOpa3HbIX. IlepBooOpa3HbIe
3/ieMeHTapHbIX GyHKUIMM. [IpaBuia HaxoKAeHus TepBO0Opa3HbIX.

Nurerpan. ['eomeTprueckuii CMbIC/I UHTerpasa. Beruncienue onpeesiéHHOro
uHTerpasa no Gopmysie HetoToHa-JIeiibHMIIA.

[TpuMeHeHre WHTerpasa [/s1 HaXOXKJeHWs ILIoL[afied TJIOCKUX (QUryp u
00BbEMOB reoOMeTpUYEeCKUX TeJl.

[Tpumepsbl petieHuii auddepeHIManbHBIX ypaBHeHU. MaTemaTuueckoe
MO/Zle/IMPDOBaHUe peasibHbIX TIPOLIECCOB C TMOMOLIbI0 A depeHanbHbIX
ypPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATNYECKOI'O AHAJIN3A»
(YIJTIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHET'O OFBIIETO
OBPA3OBAHNIA

JINMHHOCTHBIE PE3YJ/IbTATHBI

1) rpaxAaHCKOr0 BOCIIUTAHUA:

cchOpMHUPOBAHHOCTh TPAXKJ@HCKOM TTO3UI[MN 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOT0 0011[eCTBa, Mpe/iCTaB/IeHNe 0 MaTeMaTUUeCKIX
OCHOBaX (DYHKIIMOHUDOBAHHUSI pa3/IMUHBIX CTPYKTYp, SIBJIEHUW, TMpOLeAYp
rpakgaHcKoro  obmjectBa  (BbIOOpPBI, OMPOCBI W JIPyroe),  yMeHHe
B3aMMO/IECTBOBATh C COILMA/JIbHBIMA HWHCTUTYTaMM B COOTBETCTBUHM C UX
GyHKIMSIMUY U Ha3HaUeHUeM;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAAaHCKON WIAEHTUUYHOCTH, YBa)KEHUS K
TIPOIIJIOMY M HaCTOSIII[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JNOCTWPKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOW MaTeMaTHUUeCKOU IITKOJIbI,
WCI0J/Ib30BaHUe 3TUX [JOCTWKEHWW B [PYrMX HaykKaX, TeXHOJIOTUsX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPABCTBEeHHOT0 BOCITUTAHMSA:

OCO3HaHHWe [YXOBHBIX LJEHHOCTeM POCCHMMCKOIrO Hapoja, C(hopMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHs, 3TUUYECKOTO TOBeeHUs], CBSI3aHHOTO C TMpaKTUYeCKUM
TIpUMEeHEeHUEeM IOCTXKEHUN HayKU U JesiTe/TIbHOCTbIO YUEHOT0, 0CO3HAHKE JIMUHOTO
BKJIaZla B IOCTPOeHUe YCTOMUMBOTrO OyAyIiero;

4) 3CTeTUYeCKOro BOCITUTAHUSA:

JCTeTUUeCKOe OTHOIIIeHWe K MUDY, BK/IHOUasi 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEpHOCTeH, 00bEeKTOB, 3a/1au, peIlieHrH, pacCyKAeHHH, BOCIIPUUMYHBOCTD K
MaTeMaTHYeCKUM aclieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3nuecKoro BOCUTAHUA:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUsI B
WHTepecax 3/10poBOro u 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 37I0pPOBBLIO (37I0pPOBOe MUTaHWe, cOalaHCHUPOBAHHBIA PEXUM 3aHATUU U
OT/IbIXa, pery/sipHas u3uueckasi akTUBHOCTh), (pU3rueckKoe COBepPIlIeHCTBOBaHUE
TIPU 3aHSTHSX CTIOPTHMBHO-03[I0POBUTEILHON [1eITeTbHOCThIO;

6) TpyAOBOro BOCHUTAHMSA:

TOTOBHOCTh K TPY/ly, OCO3HaHWe I1IeHHOCTH TpY/0MI00usi, HHTepec K
pa3uuHbiM  cepaM  mpodecCUOHATBLHOM  JeSATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUIOKeHUSIMHM, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieit mipodeccd U peanu30BbIBAaTL COOCTBEHHBIE JKW3HEHHbIE TIIaHBbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MaTreMaTWueCKOMy  00pa3oBaHUI0O U
camMoobpa30oBaHUI0 Ha TIPOTSHKEHUM BCEM >KU3HW, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUeCKUX 3a/lau MaTeMaTHUeCKOl HarpaB/IeHHOCTH;

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTb ~ JKOJIOTUUECKOW KYJ/bTYphbl, TIOHUMaHWe BAUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOJHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe 17100a/TbHOTO XapakTepa KOJ0OrMUeCKUX nmpobsieM, OpueHTalust
Ha TIpUMeHeHWe MaTeMaTUYeCKWX 3HaHWW [/ pelleHds 3aZiau B 00/1acTH
OKpY>Karollleld cpefibl, TJIaHUPOBaHWE TIOCTYNIKOB W OLIEHKHM WX BO3MOXXHBIX
MOC/IeJCTBUH /11 OKPY>KarOLLler Cpe/ibl;

8) HeHHOCTH HAyYHOr0 MO3HAHUSA:

cchOpMHUPOBAaHHOCTh MHMPOBO33DEHMS], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U 00IIIeCTBEHHOM TIPAKTUKH, TIOHWMaH1e MaTeMaTHueCKon
HayKM Kak cepbl uesioBeueCcKoi JiesiTeJIbHOCTH, 3TAroB eé pa3BUTHS U 3HAUMMOCTH
JUTST Pa3BUTHS [UBU/IM3ALMN, OBJ/IaJieHHe S3bIKOM MaTeMAaTUKH U MaTeMaTHUeCKOMH
Ky/JbTYPOH KaK Cpe/[CTBOM IT03HAaHHUSI MHPa, TOTOBHOCTh OCYII[€CTB/ISITh IPOEKTHYIO
Y MICCJIeZIoBaTeTbCKYH0 /IeATeTbHOCTh MHAWBU/Iya/IbHO U B TPYTITIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/bHbIe YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHUSs

Ba3oBble jloruyecKue AeiicCTBHs:

BbISIB/ISITb M XapaKTepU30BaThb CYLeCTBeHHble TPU3HAKKW MaTeMaTH4eCKUX
OObEeKTOB, TOHSTUM, OTHOLIEHWM MeXAy TIOHATUSMH, (HOpMy/IHMpOBaTh
oripe/iesieHUsI TIOHSTUM, YCTaHABIMBAaTh CYIleCTBEHHBIM MPU3HaK KaacCU(PUKaIH,
OCHOBaHHUs /17151 000011[eHUs Y CpaBHEHUs], KpUTEPUU TTPOBOIMMOT0 aHa/In3a;

BOCIIPUHMMATh,  (opMy/nvMpoBaTh U TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBepAuTe/bHbIe U OTpULlaTe/IbHbIe, eJUHUUHbIe, UaCTHbIe 1 00I11e, YC/I0BHbIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI3W U TIPOTHUBOPEUUs
B (bakTaX, JAHHBIX, HAOMIOEHUSIX U YTBEP)KIEHUsIX, TpejjaraTb KpPUTEpUU MJisi
BbISIB/IEHUS] 3aKOHOMEPHOCTEeH Y TIPOTUBOPEYNY;

JieflaTb BBIBO/IbI C HCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, [eAYKTUBHBIX WU
VMHAYKTUBHBIX YMO3aK/F0UeH!, YMO3aK/IFoueHHi 1o aHa/loTry;

MPOBO/IUTH CAMOCTOSTE/ILHO /l0Ka3aTebCTBa MaTeMaTUUeCKUX YTBePXKAeHUN
(MpsiMble U OT MPOTHMBHOTI0), BBICTPaUBaTh apryMeHTaL[1t0, IPUBOJUThL NIPUMEpPHI U
KOHTpIprMepbl, 000CHOBBIBaTh COOCTBEHHbBIE CY K/I€HUS U BbIBO/bI;

BbIOMpaTh crocob pelleHusi yueOHOM 3ajauM (CpaBHMBaTh HECKOJIBKO
BapUaHTOB DellleHus], BbIOMpaTh Haubosiee MOAXO/SAIINN C YUETOM CAMOCTOSITE/TEHO
Bbl/leJIeHHbIX KPUTEPUEB).

Ba3oBble ncciejoBaTe/IbCKUe AeHCTBUS:



WCIIO/b30BaTh BOMPOCHI KaK HCC/Ie[0BaTeIbCKUN WHCTPYMEHT TI03HaHUS,
dopmMynMpoBaTh  BOMPOCH,  (UKCHPYIOIL[HWE  TPOTHBOpeUMe,  TIpobJemy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHpPOBAThb TMIIOTE3y, apryMeHTHPOBATh
CBOIO TO3ULIMI0, MHEHHUE;

TIPOBO/JIUTh CAMOCTOSITE/TbHO CIJIAHUPOBAHHBIM KCIIEPUMEHT, UCC/Ie[IOBaHUE
TI0 YCTAHOBJIEHHIO 0COOEHHOCTel MaTeMaTUYecKoro 00beKTa, sIBJIeHHs, TTPOoLecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXKy 00beKTaMH, SIBJIEHUSIMH, ITPOLIeCCaMU;

CaMOCTOSITe/TIbHO (hOpPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI TI0 pe3y/bTaTaM
MPOBE/IEHHOTO  HAOJIIOZIEHUsI, WMCC/AeI0OBaHMs,  OLIEHWBaThb  [JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 00001IIeHMI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE IIPOljecca, a TaKXKe BbIJIBUTaTh
TIPE/ITI0J/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISIBJIATh [Ie(DUIUTEI UHGOPMALIUY, [AaHHBIX, HEOOXOJUMBIX /i1 OTBETa Ha
BOTIPOC M [I/Isl peIlieHusI 3a/[auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HUPOBATh,
CHCTEeMaTU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO Pa3/TMUHBIX BUJIOB U (hopM
TIpe/ICTaB/IeHNST;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPE/CTaB/IsITh €€ B pa3/MuUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLI€HUBATb Ha/IE)KHOCTh UHpOpMaLN 1o CaMOCTOSITE/TEHO
copMyTMPOBaHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe 1eHCTBUS

Oomenue:

BOCIIPMHUMATh ¥ (DOPMY/MPOBATh CYKIEHUS B COOTBETCTBUM C YCIOBHUSIMH U
1[eJIIMU 0OIT[eHHs], SICHO, TOUHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMUSI B YCTHBIX
W THUCbMEHHBIX TEeKCTaX, [laBaTh T[IOSICHEHUS [0 XOJy PpelIeHHs 3a/jauy,
KOMMEHTHPOBATh MOYUYeHHbIN pe3y/IbTarT;

B Xozie 00CY>K[eHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY 00OCY>KJaeMoOl TeMHl,
npo0JieMbl, pelllaeMOl 3a/laud, BbICKA3bIiBaTh W/eM, HalleJieHHble Ha TIOMCK
pEIlleHUs], COTIOCTAB/IATbL CBOU CYXKIEHHSI C CY)KIEHHSIMU JPYTMX Y4YaCTHUKOB
Javaora, oOHapyKHUBaTh Pa3/IMuHe W CXOJACTBO IO3UI[HH, B KOPPEKTHOH (opme
(hopMy/TMpOBaTh Pa3HOTIACHs], CBOM BO3paKeHHUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PelleHus 3a/lauM, SKCIIepuMeHTa, MCC/IeoBaHus,
MPOEeKTa, CaMOCTOSITe/IbHO BbIOMPATh (hOpMaT BBICTYIUIEHMS C YYETOM 3ajiau
Tpe3eHTalyd U 0COOeHHOCTeH ayIUTOPHH.

Pery/iaTHBHBIE yHUBEpPCa/IbHbIE yUeOHbIE AeiCTBUA
Camoopranusanus:



COCTaB/IATh T/IaH, alTOPUTM pellleHus 3a/jlaui, BbIOMpaTh Crioco0 pelieHust C
YUETOM HUMEIOIUXCS PeCYypPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBAaTh
Y KODPEKTUPOBAaTh BApPHUAHTHI PelleHrH C YYETOM HOBOM MH(OPMAaL1K.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/leTb ~ HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedieKcMd KAk OCO3HAHUS
CoBepIllaeMbIX [IeCTBUI M MBICUTE/NbHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafleTh
criocobaMy  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoljecca YW pe3yJ/bTaTa pelleHus
MaTeMaTHh4YecKol 3ajjauu;

TIpe/IBUIeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU PeIlleHrH 3a/auy,
BHOCUTb KODPEKTHBBI B [IeSiTeIbHOCTh Ha OCHOBe HOBBLIX 0OCTOSITE/TLCTB, [JaHHBIX,
HaliJIeHHBIX OIIMOOK, BLISB/IEHHBIX TPYHOCTEMH;

OLIeHMBAaTh COOTBETCTBHE pe3y/bTaTa 1€/ U YCJIOBUSM, OObSICHATH TTPUUHHEI
JNOCTYKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB esTe/IbHOCTUA, HaXO[UTh OIINOKY,
JlaBaTh OL|eHKY MPHOOPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

TOHUMAaTh U UCII0/b30BaTh TMpPeuMYyIlleCTBa KOMaH/AHONW U UHAWBUAYaTbHOU
paboThl Tpu pelleHWA yueOHBIX 3ajay, TPUHUMAThL 1[eib COBMECTHOMN
JesiTe/IbHOCTH, TIIAaHMPOBATh OpPraHU3al[di0 COBMECTHOM paboThl, pacripefiesisiTh
BU/IbI paboT, I0roBapyBaThCsi, 00CYKaTh MPOIECC U pe3yabTaT paboTkl, 0600111aTh
MHeHUsI HeCKOJIbKUX JTHO/Iel;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00CY>XmeHMs,, 0OMeH MHEHHH,
«MO3TOBbIe LITYPMbI» U WHbBIE), BBITIOJIHATH CBOIO YaCTb PA00OTHI U KOOPAMHUPOBATh
CBOM JIEUCTBUS C IPYTHMU U/leHaMH KOMaH/ibl, OIleHMBaTh KaueCTBO CBOET0 BKJIa/ia
B O0mMiA TPOAYKT TIO KpUTEpHUsM, CHOPMYIMPOBAaHHBIM YYaCTHUKAMH
B3aUMO/IEHNCTBUSI.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily obyuenusi B 11 Kjacce oOydyaroinfuiicsi MOAYUdAT CJIeAYyHOIHe
TIpeIMeTHBIe Pe3y/IbTaThl TI0 OT/e/IbHBIM TeMaM paboueil TporpaMMbl yueGHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/THi3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

CcBOOO/IHO OTIepUPOBATh MOHATHUSMU: HaTypa/IbHOE U 11eJ10€e UHC/I0, MHOYKEeCTBa
HaTypaJIbHbIX U L[eJIbIX UKCeJI, UCI0JIb30BaTh NPU3HAKKU [eIMMOCTU LieJIbIX Yucesl,
HOI n HOK HarypasibHBIX uWces [Ji pelleHusl 3aay, NPUMEHSTb alfOPUTM
EBknuaa;

CcBOOOJHO oOmepupoBaTh TIOHSATHEM OCTaTKa IO MOAYJ/I0, 3alluiChbiBaTh
HaTypaJibHble YUC/ia B Pa3/IMYHbIX MO3ULIMOHHBIX CUCTEMaxX CUUC/IEHUS;

cBOOO/IHO OTepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE UHC/I0 U MHO>KeCTBO
KOMIIIEKCHBIX UMCeJl, MpeACTaB/sATh KOMIUIEKCHbIe uuc/ia B airebpanueckoi u



TPUTOHOMETPHUYECKOU (opMe, BBIMOIHATh apU(MeThuecKre ornepalyyd C HUMUA U
n300pakaTh Ha KOOPJMHATHOM IMIOCKOCTH.

YpaBHeHus ¥ HepaBeHCTBA:

CBOOOJHO OMepupoBaTh TOHSATUSMU: HWppPALMOHA/bHbIE, TIOKa3aTebHble U
norapu(MuUuecKre HepaBeHCTBA, HAXOJWUTb UX pelleHHss C TOMOILbIO
PaBHOCH/IbHBIX [1€PEXO0/I0B;

OCYyILeCTB/SITh OTOOp KOpHeW TIpU pellleHWd TPUTOHOMEeTPUUYECKOTO
ypaBHeHHS;

cBOOOJHO OMepupoBaTh TOHATHEM TPUTOHOMETPUUECKOe HepaBeHCTBO,
NpUMeHSITb ~ HeoOXxoguMmble  (QOpPMy/bl  JJii  pellleHus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJHO OTepyUpoBaTh MOHATUSMU: CUCTEMA U COBOKYITHOCTb YDPaBHEHUN U
HEpaBeHCTB, PABHOCUJIbHbIE CUCTEMbl U CUCTEMbI-Ce/ICTBUSL, HAXOAUTh peLleHUs
CUCTEeMbI M COBOKYITHOCTEH paljOHa/bHbIX, UPPALIMOHA/IbHBIX, MTOKa3aTeabHbIX U
norapuMHUYeCKUX YpaBHEHUN U HEPaBEHCTB;

peliaTtb paLoHasbHEbIE, VppaLyOHabHbIe, MOKas3areJibHbIE,
AorapuMuueckie YW TPUTOHOMETpDUUECKHWe YpaBHEHMs] U HepaBeHCTBa,
coZieprkallyie MOZy/I1 ¥ TlapaMeTpbl;

MIPUMEHSTh rpauuecKrie MeTO/bl J/Isl pellleHusl YpaBHEHW M HEepaBeHCTB, a
TaK’Ke 3a/lau C NapaMeTpamy;

MO/Ie/IMPOBaTh peasibHble CUTyallud Ha s3blKke anreOpbl, COCTaB/ISThH
BbIp&)KEHUs], ypaBHEHHs, HepaBeHCTBAa M UX CHUCTeMbl [0 YC/IOBUIO 3a/lauy,
MCC/Ie[oBaTh TIOCTPOEHHbIE MOJZie/Id C HCI0/Ib30BaHHWeM arrapaTa ajaredpsl,
VHTEePIpPeTUPOBaTh MOJyYeHHbIN pe3yJbTar.

DyHKIUU ¥ rpaduKu:

CTPOUTH TpayKh KOMMO3ULMKA (YHKIIMM C TIOMOLIBIO 3/IEMEHTapHOro
VICC/IeIOBAHKS U CBOWCTB KOMIO3ULMU IBYX (DYHKLIWN;

CTPOUTH reoMeTpruUecKrie 06pa3bl ypaBHeHHM U HePaBeHCTB Ha KOOPAUHATHOMN
IJIOCKOCTH;

cBOOOJHO OMepupoBaTh MOHATUSAMU: TpapuKd TPUTOHOMETPUUECKHX
byHKIMH;

NIPUMEHATh (PYHKLMU [JI1 MOJeIMPOBAHUS W WCC/Ie[JOBaHUSl peaslbHbIX
TIPOLIECCOB.

Hauana maTeMaTHuecKOro aHaausa:

VICITI0JIb30BaTh MPOU3BOJHYIO [I/Is1 UCC/IeZ0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y 5KCTPEMYMBI;

HaXO[WTh HauboJsiblllee U HaKMeHbIllee 3HaueHUs GYHKLIMY HerpepbIBHOM Ha
OTpe3Ke;



WCII0J/Ib30BaTh TPOU3BOJHYIO [/ HAXOXK/[EHWs HauIyullero pelieHus B
TIPUK/IaJHbBIX, B TOM UMC/Ie COL[MabHO-9KOHOMUYECKHUX, 3a/lauax, JJ1s orpee/ieHus
CKOPOCTH Y YCKOpP€eHHs MpoLiecca, 3a,aHHOro opMyJior U rpaukoM;

CBOOOJHO OMepupoBaTh TMOHATUSAMU: TepBooOpa3Hasi, Ompeze/EéHHbIM
WHTerpaj, HaXOAWTh TepBOOOpa3Hbie 3/IeMEHTapHbIX (GYHKI[UHA U BbIYHAC/IATH
uHTerpas no popmysie HetoToHa-/IeiibHMIIa;

HaXOJUTD TI/IOIA/IN TIFIOCKUX (GUTYDP U 00BEMBI Tl C TIOMOILbIO UHTerpaJia;

VMMeThb T[pe/iCTaB/eHHe O MaTeMaTHYeCKOM MOJe/IMPOBAaHMM Ha IpuMepe
cocTaB/ieHUs AuddepeHIIMaTbHBIX YPaBHEHUM;

pelllaTh MPUK/I3JHbIE 33/laud, B TOM YKCJIe COLMaTbHO-3KOHOMHUYECKOTO U
(¢ur3nueckoro xapakrepa, CpeJjiCTBaMA MaTeMaTUYeCKOro aHajm3a.



TEMATHNYECKOE IVNTAHUPOBAHUE

11 KJIACC
KosinuecTBo yacoB O/IeKTPOHHbIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
n/n NMporpaMmsbI Bcero Koutposb bt TpakTuyeckue oOpa3oBare/IbHBIE
e paboTsI pPaboThI pecypcn1
1 I/Iccne,ELOBaHI:Ie (YHKLMI C TOMOLbIO 97 1
TIPOM3BOJHOM
2 [TepBoOOpa3Hasi U UHTErpas 12 1
3 I'paduku TpUroHoMeTpUuecKuX GyHKLMHI. 14 1
TpuroHomeTpuyeckre HepaBeHCTBa
4 VpparioHasnbHble, TTOKa3aTelbHbIE U 24 1
sorapu@mMuueckrie HepaBeHCTBa
KowmriekcHble unciia 10 1
6 HarypasnbHble v Lesble yucia 10 1
CucreMbl paljuoOHaIbHbIX, UPPaLOHAIBHBIX
7 TI0Ka3aTe/bHbIX U JIorapu(pMUUeCKrX 12 1
ypaBHEHUM
8 3aziauM € napameTpaMu 16 1
9 HOBTOPEHI/IE, 0600111eH1e, cUCTeMaTU3aIus 16 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITIOYPOYHOE IVIAHNPOBAHUE

11 K/TACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO yacos

KoHTpo/ibHEBIE

Bcero
padoThI

ITpakTHyecku
e padoThI

Hara
U3yYeHus

J/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/bHbIE

pecypchbl

[TpriMeHeHVe IPOM3BOJHOM K
Ycc1e0BaHuI0 QYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TprMeHeHre POU3BOJHOM K
HCCieloBaHUIO PYHKLMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHre TPOU3BOJHOU K
WCC/leloBaHUIO (PYHKLMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre TPOU3BOJHOU K
vccieoBaHuio GyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpumMeHeHHe TIPOU3BOAHOM K
vcceoBaHuio QYHKIMM Ha
MOHOTOHHOCTH U YKCTPEMYMBI

[IpumMeHeHre TIPOU3BOHOM K
HcceioBaHUIO (DYHKIIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

HaxoykeHre HauOo/IbIIero u

HaVMeHbIlIero 3HauyeHusd HenpepblBHOﬁ

(GYHKLMY Ha OTpe3Ke




HaxosxaeHrie HaMOObILIETO U
HauMeHbIIIero 3HaueHus1 HelpephIBHOU
(yHKLIMM Ha OTpe3Ke

Haxoxx/jeHre HauboJIbILero U
HauMeHbIIIero 3HaueHus1 HellpepbIBHOM
(yHKL[MM Ha OTpe3Ke

10

HaxoxeHrie HanboIbILeTo U
HauMeHbI1Iero 3HaueHus1 HerpepbIBHOU
(GYHKLMY Ha OTpe3Ke

11

HaxoxxeHre Hanbo/IbIIero u
HaVMeHbLIIero 3HaueHsl HeIpepbIBHOM
(GYyHKLMY Ha OTpe3Ke

12

HaxoyxgeHre HauOOo/IbIIero u
HaWMeHBIIIero 3HaUeHUsT HeTlpephIBHOU
GbyHKI[MM Ha OTpe3Ke

13

[TpriMeHeHre IPOM3BOAHOM /IS
Hax0XK/IeH!sI HauIyylliero peleHus B
TMPUK/IQIHBIX 3a7jauax

14

[TprMeHeHe TIPOU3BOAHOM ISt
HaXO>KJeHUsl Hau/Tyulllero pelieHus B
TIPUK/IA/IHBIX 3a/lauax

15

[TpriMeHeHVe IPOM3BOAHOM /IS
orpejie/ieHUs1 CKOPOCTU U YCKOPeHUsI
Tnporiecca, 3alaHHoro (hopMyJ/ioi UiIn
rpaykomM

16

[TprMeHeHre POU3BOAHOM 1S
oIpeiesieHUs1 CKOPOCTH 1 YCKOPeHUst
Tnpoliecca, 3aJaHHoro (GopmyJIoi uim




rpaguKoM

17 Komrmnosuius GyHKImi

18 Kommnosunus GyHKImi

19 Komno3unus pyHKLMA

20 I'eomeTpuueckue o6pasbl ypaBHeHUH Ha
KOOP/IMHaTHOM IJIOCKOCTH

71 ['eomeTprueckue 00pa3bl ypaBHEHUH Ha
KOOpP/IMHATHOM TJIOCKOCTH

2 KourposeHast pabota: "ViccnenoBanue
(GYHKUMH C TOMOILIBIO TPOM3BOAHON"

93 [TepBooOpa3Hasi, 0OCHOBHOE CBOMCTBO
1epBO0Opa3HbIX
[TepBooOpa3sHble 3/1eMeHTapHbIX

24 dbynkumii. [TpaBuia HaxoXaeHuUsI
MepBO00Opa3HbIX
ITepBooOpasHble 3/1eMeHTapHbIX

25 dbynkumii. [TpaBuia HaxoXKaeHUs
1epBo00Opa3HbIX

2% WuTerpan. 'eomeTpruecKkuii CMbICT
WHTerpana

27 BelurciieHne orpeie/iEHHOrO UHTerpasa
o ¢opmysie HetotoHa-JlelibHuja

)8 BeruunciieHue onpesie/IéHHOr0 UHTerpana
o hopmysie HetotoHa-JletibHuIa

79 ITprMeHeHVe UHTerpana /s
Hax0oXK/leHus T/Iola/iel TI0CKUX pUryp

30 IIpumeHeHve uHTerpasa AJs




HaX0)XaeHHsA 00BEMOB reoMeTpuiyeCKux
Tel

[TpumepsI pelieHUit AuddepeHLMaTbHbIX

31 o
ypaBHeHHUM

3 [Tpumepsl pelieHuit AuddepeHLManbHbIX
ypaBHEHUM
MaTtematrueckoe MOZie/TMpOBaHue

33 peasibHbIX MIPOLIeCCOB C ITIOMOLLBIO
b depeHIMATBHBIX YpaBHEHUI

34 KonTposbHas pabota: "TlepBoobpa3sHast 1
uHTerpan”

35 TpuroHomeTpruueckue QyHKLUH, UX
CBOMCTBA U rpauKu

36 TpuroHomeTpuueckre GyHKIMH, UX
CBOMCTBA U rpauKu

37 TpuroHomeTpuueckre GyHKIMH, UX
CBOWCTBA U TpapuKu

38 TpuroHomeTpuueckue GyHKLIUU, UX
CBO¥CTBa U rpadvKu

39 TpuroHomeTpuueckre GyHKIUH, UX
CBOMCTBa U rpaduKu
OT60p KOpHEM TPUTOHOMEeTPUUECKUX

40 ypaBHEHUH C TTIOMOILL[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHEeM TPUroHOMeTPUUeCKUX

41 yPaBHEHHUH C [IOMOILbIO

TpHFOHOMETpH‘—IECKOﬁ OKPY>KHOCTHU




OT60p KOpHel TPUroHOMeTPHUYeCKUX

42 yPaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUYECKOH OKPY>KHOCTU
OT60p KOpHeM TPUrOHOMEeTPUUeCKUX

43 ypaBHEHUH C TTOMOLL[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU

44 PerieHrie TpUroHOMETPUYECKUX
HepaBeHCTB

45 PemeHne TpUroHoMeTpUUeCKUX
HepaBeHCTB

46 Pemienne TpUroHoMeTpUUeCKUX
HepaBeHCTB

47 Pemienrie TpUroHOMeTpUUeCKUX
HepaBeHCTB
KontponbHasi pabora: "T'paduku

48 TPUTOHOMETPUUECKUX (PYHKLIUM.
TpuroHomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE MEeTO/IbI peLleHUs]
roKa3aTre/bHbIX HEpaBEeHCTB

50 OcHOBHBIE MeTO/bI pelleHUst
TOKa3aTe/IbHbIX HepaBeHCTB

51 OcHOBHBIE MeTO/bI pelleHUst
TOKa3aTe/IbHbIX HepaBeHCTB

59 OcHOBHBIE MeTO/bI pelleHUst
TN0Ka3aTe/IbHbIX HepaBeHCTB

=3 OcHOBHBIE METO/Ibl peLleHUsT

HOFapI/IQ)MI/I‘—IECKI/IX HepaBeHCTB




OcCHOBHBIE MeTO/bI pelieHud

>4 norapuMUUeCKHUX HEPAaBEHCTB
ee OCHOBHbIE METO/IbI PeIlIeHHsT
norapu(MUUECKHX HePaBeHCTB
£6 OCHOBHbIE METO/IbI PeIleHHUsT
norapu(MUUeCKHX HePaBeHCTB
- OCHOBHBIE METO/IbI PEIIIeHHS
WpparMoHaIbHbIX HEPABEHCTB
cg OCHOBHBIE METO/IbI PEIIeHHs
WppaIMOHa/TbHBIX HEPABEHCTB
cg OCHOBHbIE METO/[bI PeILIeHHsT
WppalMOHa/bHbIX HEPABEHCTB
60 OCHOBHbIE METO/Ibl pelleHHUsT
Mppal[MOHA/IbHBIX HEPABEHCTB
61 I'pacdrueckre METO/bI PeIIeH st
MppaL[MOHA/IbHBIX YPaBHEHUIH
& ['padrueckrie MeTO/IbI PEIIeH s
WppaIMOHA/TBHBIX YPaBHEHUI
63 I'padrueckrie MeTO/bI PeleH s
TI0Ka3aTe/IbHbIX YPaBHEHHI
64 I'padrueckre METO/bI PeIIeHUst
I10Ka3aTe/TbHbIX HePABeHCTB
65 I'pacdrueckre METO/bI PeIIeHHsI
norapuMHUECKUX ypaBHEHHH
66 ['padrueckrie MeTO/bI PeIIeH st
norapuMUUeCKHX HePaBeHCTB
67 I'padrueckre MeTO/ibl pelieHust




norapupmMuueckux HepaBeHCTB

68

['padryeckuie MeTOAbI pellieHust
ToKa3aTebHbIX U JOrapuMUUECKUX
ypaBHEHUM

69

['paduyeckue MeTOAbI pellieHust
roKa3aTesbHbIX U JI0rapuMUUECKUX
ypaBHEHUM

70

I'padrueckre MeTo/ bl peLieHus
TNOKa3aTe/IbHbIX U JIOrapu(pMUUeCcKUx
HEepaBeHCTB

71

'padryeckue MeTOAbI pelleHust
roKasaTresbHbIX U JT0rapuMUUECKUX
HepaBeHCTB

72

KonTposbHas paboTa:
"WppauuoHanbHble, 0Ka3aTebHble U
norapudMuyueckrie HepaBeHCTBa"

73

KomriekcHble uncna. Anrebpavyeckas v
TPUrOHOMeTpUUecKast (HOpPMbI 3aITUCH
KOMII/IEKCHOT'O YHCJIa

74

KomruiekcHble urcia. Anrebpanyeckast v
TPUrOHOMeTpUUecKast (HOPMbI 3aITUCH
KOMIT/IEKCHOT'O UHC/ia

75

ApudmeTrueckue oneparyu c
KOMII/IEKCHBIMU UHC/IaMU

76

ApudmeTrueckuie orneparum C
KOMIT/IEKCHBIMH UMCTaMU

77

M300pakeHre KOMIJIEKCHBIX UMCe/ Ha
KOOD/IMHATHOM TIJIOCKOCTU




I/I306pa>KEHI/Ie KOMIIJIEKCHBIX UM CeJI Ha

78 KOOP/IMHaTHOM IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oli cteneHu
13 KOMITJIEKCHOTO YMCJIa

30 ®opmysia Myaspa. Kopau n-oli crenenu
13 KOMITJIEKCHOT'O YMCJIa
ITpriMeHeHVe KOMIUIEKCHBIX YMCesT [JIs

81 peiiieHus1 GU3UUECKHUX U TeOMeTPUUeCKUX
3aja4

82 KonTtposnbHas pabota: "KomriekcHbie
yucaa"

83 HarypanbHble ¥ 1je/ible yncia

84 HarypasibHble 1 1jesible yuc/ia

85 ITpriMeHeHVe IPH3HAKOB [1e/TMMOCTH
L{e/IbIX YMcesl

86 ITpriMeHeHVe IPHU3HAKOB [1e/TMMOCTH
L[e/IbIX YMCel

87 ITpriMeHeHVe IPU3HAKOB 1e/TMMOCTH
uesnbix uncen: HOJ u HOK

a8 [TpriMeHeHVe IPHU3HAKOB 1e/TMMOCTH
tesnslx yucen: HOJ u HOK

89 [TpriMeHeHVe NPY3HAKOB [1eTMMOCTH
Lie/IbIX YMCeJI: OCTAaTKU 10 MOAYJIHO

90 [TpriMeHeHVe IPHU3HAKOB [1e/TMMOCTH
L[e/IbIX YMCeJI: OCTaTKH 10 MOZYJIHO

91 ITpriMeHeHVe IPU3HAKOB 1e/TMMOCTH

1le/IbIX UMcest: aaroput™M EBkvja ais




penieHud 3aida4 B LieJIbIX UUC/IaX

92

KoHTponbHas pabora: "Teopus 1e/bIx
yucen"

93

CucremMa ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCU/IBHBIE CHCTEMBI U CUCTEMBI-
C/IeICTBUSA

94

CucTeMa M COBOKYITHOCTb YPaBHEHHM.
PaBHOCH/IbHBIE CUCTEMBI U CUCTEMBI-
C/lefiCTBUS

95

OCHOBHBIe MeTO/[bl pellleHUsI CUCTEM U
COBOKYITHOCTEH palliOHa/IbHBIX
ypaBHeHUM

96

OCHOBHbBIE MeTO/IbI pellieHUs] CUCTeM U
COBOKYITHOCTel UppaLOHAbHbIX
ypaBHeHU!

97

OCHOBHBIE MeTO/IbI pellieHusl CUCTeM U
COBOKYTTHOCTeM MOoKa3aTeTbHbIX
ypaBHeHU!

98

OCHOBHBIE METO/IbI pellieHusI CUCTEeM U
COBOKYTTHOCTeM MOKa3aTeIbHbIX
ypaBHEHUM

99

OCHOBHbIE METO/IbI pellieHUs CUCTeM U
COBOKYTTHOCTeH JiorapuMuuecKux
ypaBHEHUN

100

OCHOBHbIE MeTO/Ibl pellieHUs CUCTeM U
COBOKYTTHOCTeH JIorapu(Mu4ecKux
ypaBHEHUM

101

HPI/IMEHEHI/IE CHUCTEM K pelIeHHHO




MaTeMaTHUeCKHX 3aJau 1 3a/jay 13
pa3/InYHbIX 00J1acTell HayKu U peasibHOU
JKU3HH, UHTePIIpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

102

[TpriMeHeHVe CUCTeM K pelleHHI0
MaTeMaTUUeCKUX 3aZiau v 3aZiau 13
pa3/InyHbIX 06J1acTeil HayKu U peasibHOU
JKU3HH, UHTeprpeTaLys OIyYeHHbIX
pe3y/bTaToB

103

[TpriMeHeHVe HEpaBEHCTB K pelleHUI0
MaTeMaTUUeCKUX 3aZiau v 3aZiau 13
Pa3IMuHbIX 00/1acTell HayKW W peanbHON
JKWU3HHU, UHTepIIpeTaLysi M0J/1yUYeHHbIX
pe3y/bTaToB

104

KoHTponbHas paborta: "Cuctembl
palMOHa/IBbHbIX, UPPALJMOHATBHBIX
TIOKa3aTeJ/IbHbIX U JIOTapuMUUECKUX
ypaBHeHHI"

105

ParrioHa/ibHbIe YpaBHEHHUS C
rapameTpamu

106

PatioHaibHBIE HepaBeHCTBa C
riapamMeTpamu

107

ParjuoHabHbIe CUCTEMBI C TapaMeTpaMu

108

MppaiyioHaibHbIe YPaBHEHWS,
HepaBeHCTBA C MapaMeTpaMu

109

VppaijoHaabHble CUCTEMBI C
rapaMeTpamu

110

[TokazaTenbHble YypaBHEHUS], HEPABEHCTBA




C rapaMeTpamMu

111

IToka3aTe/nbHbIE CUCTEMEI C IapaMeTpaMun

112

Jlorapugmuueckue ypaBHeHUs,
HepaBeHCTBa C NlapamMeTpamMu

113

JlorapudmMuueckre CUCTeMbI C
rapamMeTpamu

114

TpuroHomeTpruueckre ypaBHEHUSI C
rapaMeTpamu

115

TpuroHomeTpruueckrie HepaBeHCTBa C
rnapaMeTpamu

116

TpuroHomeTpryeckrie CUCTEMBI C
rapaMeTpamu

117

[TocTpoeHvie U Uccies0BaHye
MaTeMaTUUeCKUX MOJesleld peabHbIX
CUTYyaL1H C IIOMOLLbIO0 YPaBHEHUH C
rapaMeTpamu

118

[TocTpoeHvie U Uccies0BaHye
MaTeMaTU4eCKUX MOJesleld peabHbIX
CUTYaLUH C OMOILBIO CUCTEM
ypaBHEHUM C mapameTpaMu

119

ITocTpoenue u uccienoBaHue
MaTeMaTHUeCKUX MoJiesieli peabHbIX
CUTYyaL1i C IOMOLLBIO CUCTEM
yPaBHEHUM C mapameTpaMu

120

KonTposnbHas pabota: "3agaum ¢
rapametpamu"

121

IToBTOpEHME, 0O0OIIIEHHE,
cucTeMaTy3alys 3HaHui: "YpaBHeHUs"




122

[ToBTOpeHMe, 060011eHNE,
cucTeMaTr3alus 3HaHu: Y paBHeHUs "

123

[ToBTOpEHME, 000OIIIEHHE,
cuCTeMaTH3alys 3HaHU: Y paBHeHusl.
Cucrembl ypaBHeHHI"

124

[ToBTOpEHME, 000OIIIEHHE,
cucTeMartv3anys 3HaHui: "HepaBeHcTBa'

125

[ToBTOpEHME, 000OIIIEHHE,
cucTeMmarv3anys 3HaHul: "HepaseHcTsa'

A\l

126

[TorTOpeHMe, 060011eHNE,
cucTeMaTH3alus 3HaHui: "HepaBeHcTBa'

A\l

127

[ToBTOpeHMe, 060011eHNE,
cucTeMaTr3alus 3HaHui: "TIpousBogHas
U eé TIpuMeHeHue"

128

[ToBTOpEHME, 0OOOIIIEHHE,
cucTeMmarty3auys 3HaHui: "IIponsBoaHas
U eé rprMeHeHue"

129

[ToBTOpEHUe, 0600IIIeHNE,
cucTeMmartv3anys 3HaHui: "IIponsBoaHas
Y eé ipuMeHeHue"

130

[ToBTOpEHME, 000OIIIEHHE,
cucTeMarty3anys 3HaHuu: "VHTerpan u
ero rpuMeHeHue"

131

[ToBTOpEHME, 0000IIIEHHE,
cucTeMaTr3alus 3HaHuu: "@yHKIUH'

A\l

132

[ToBTOpeHue, 060011eHNE,
cUcTeMaTH3alus 3HaHui: "PyHKIUN'

A\l

133

[ToBTOpEHMe, 0600IIIeHNE,




cucTeMaTr3alus 3HaHui: "OyHKIUn"

134 WtoroBast KOHTpOJIbHAsE paboTa 1 1
135 WrtoroBast KOHTpOJIbHast paboTa 1 1
136 [TorTOpeHMe, 060011eHHE, 1
CcHCTeMaTH3al[1s 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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