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ITIOACHUTEJIbBHASA 3AIINCKA

YuebOHbIl1 Kypc «Anrebpa M Hauaja MaTeMaTUYeCKOTO aHa/k3a» SIBJISeTCS
OJHAM W3 Hanbojiee 3HAUMMBIX B ITPOrPaMMeE CpeJHero o0Iiero oOpa3oBaHUS,
TIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ecreurBaeT WHCTPYMEHTalbHYI 0a3y A/isi
M3yUeHUs] BCEX eCTeCTBEHHO-HayUYHBIX KYPCOB, a C /IPYyrod CTOPOHBI, (hopMHUDPYyeT
noruueckoe U abCTpakTHOe MblIllljieHre 00yuaroIuxcsi Ha ypoBHe, He00X0AUMOM
[Jisi 0OCBOeHUsI HPOPMATHKHU, 0011leCTBO3HAHUS, NCTOPUU, CJIOBECHOCTU U JPYTUX
JUCLMIIMH. B pamkax JaHHOro ydeOHOro Kypca oOydaroljuecss OB/aZieBaioT
YHUBepPCa/JbHBIM SI3IKOM COBPEMEHHOW HayKu, KOTopasi (OopMy/iupyeT CBOU
JIOCTW)KeHHs] B MaTeMaTUUYecKor opme.

YueOHbIM Kypc anreOpbl U Hayajq MaTeMaTHUeCKOTO aHajM3a 3aK/aJbiBaeT
OCHOBY [i/is YCIIEIIHOTO OBJIafieHus1 3aKoHaMHM (U3WKWA, XUMHUU, OHOJIOTUH,
TIOHUMAaHUST OCHOBHBIX TeHZEHIWI Pa3BUTHSI SKOHOMUKHU U 00IIIeCTBeHHOMW XKU3HH,
TI03BOJISIET OPUEHTUPOBAaThbCS B COBPEMEHHBIX LM(POBBIX M KOMIBIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO MWCII0/Ib30BaTh WX [/ AajbHeiilliero oOpa3oBaHUsl U B
TIOBCeJHEBHOM JKW3HU. B TO >Ke BpeMs OB/ajieHre abCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMK anreOpbl ¥ MaTeMaTHUeCKOrO aHajiu3a pa3BUBaeT
yMeHHe HaxOAWUTb 3aKOHOMEepPHOCTH, OOOCHOBBIBAaTb WMCTHHHOCTb, JOKAa3bIBaTh
YTBEPXKJEHUsI C TTIOMOIIBbI0 WHAYKIUU U pacCyXJaTh JeJlyKTUBHO, UCIOJb30BaTh
00001leHMe ¥ KOHKpeTH3al[uio, abcTparupoBaHWe U aHaJoruio, GopMHupyeT
KpeaTHBHOe U KPUTUUYEeCKOe MbIIIIeHHe.

B xoge u3yueHust yueOHOro Kypca «Asrebpa ¥ Hayaja MaTeMaTH4eCKOTO
aHa/M3a» 00yyYarol[yecs: TOyYaloT HOBBIA OMBIT peIleHusl MPUKIAZHbIX 3a/ad,
CaMOCTOSITe/ILHOTO TIOCTPOEHUsI MaTeMaTHUYeCKUX Mojiesield peaslbHbIX CUTYaIlWi,
VUHTeprNpeTaliud  TOJiyueHHbIX  pellleHuM, 3HaKOMSTCS C  [pUMepamu
MaTeMaTHUeCKHWX 3aKOHOMepHOCTeli B TIpUpoJe, HaykKe M MCKYCCTBe, C
BBI/JAIOIUMHUCS] MaTeMaTUUeCKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

YuebHbIli Kypc 0071aJjaeT 3HauUMTeIbHBIM BOCIIUTATELHBIM TOTEHL[AIOM,
KOTODBIM peanu3yeTcsi Kak uepe3 YyueOHbIM Marepuas, CrHOCOOCTBYIOLIMIM
(GbopMHUpPOBaHUIO HAYUYHOTO MUPOBO33peHUs], TaK U uepe3 crieupuKy yuyeOHOM
JesITeIbHOCTH, ~ TpeOyrolleld  TPO/IO/DKUTENTbHOM — KOHI[EHTPAlu  BHUMAaHW,
CaMOCTOSITeIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOTyYeHHbIHN pe3y/ibTar.

B ocHoBe MeTo/iMKu 00yueHus anreOpe ¥ HauajiaM MaTeMaTHUeCKOTo aHaTku3a
JIeXKUT JesiTe/TbHOCTHBIN MPUHLIUIT 00yueHUs.

B cTpykType yuebHoro Kypca «Anrebpa 1 Hauasia MaTeMaTUUeCKoro aHau3a»
BbI/le/IeHbl  CJleIyIOIIe  CO/lep)KaTesibHO-MeToAuueckue JnuHumM: «Uucna o
BbIUKC/IeHUs», «DyHKIMKU U rpadukn», «YpaBHeHUs] U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOr0 aHaiv3a», «MHOXeCcTBa W JIOTHKa». Bce OCHOBHBIe
cofiep>KaTelbHO-MeTO[UUeCKe JIMHUM W3y4YaloTCsl Ha TIPOTSHKEHUU [ABYX JieT



oOyuJeHMs Ha YPOBHe cpeAHero obiijero 00pa3oBaHus, eCTECTBEHHO JIOTIOJHSS PYT
JpyTa ¥ MoCTeTNeHHO HaChI[asiCh HOBBIMU TeMaMHU U pa3/ieiaMu. [IaHHbIN yueOHbIH
KypC SIB/II€TCS WHTETpaTHBHBIM, ITOCKOJIBKY 0O0BeAuHseT B cebe copep)kaHHe
HECKO/IbKMX MaTeMaTHUYeCKUX AUCIUIUVIMH, TaKUX KakK anreOpa, TPUTOHOMETpUS,
MaTeMaTUYeCKWU aHa/n3, TeOpUsl MHOXKECTB, MaTeMaThuecKasi JIOTUKa W JIPYTHe.
[To mMepe ToOro kak oOydarIyMecs OBJ/AJeBalOT Bcé 0Oonee IIMPOKUM
MaTeMaTHUeCKUM amrapaToM, Yy HHUX TI0C/elI0BaTelbHO (QOPMHUPYETCI U
COBEpIIIEHCTBYETCSI yMEeHHe CTPOMTh MaTeMaTHUecKyld MOJie/ib  peanbHOMN
CUTYyal[|H, TIPUMEHATh 3HaHUS, TOyUeHHbIe TIPU W3y4YeHUH yueOHOro Kypca, /s
pelleHNsT CaMOCTOSATEIbHO C(hOPMY/TMPOBAHHOM MaTeMaTUUeCKOH 3a/jauu, a 3aTeM
WHTEpIPeTUPOBAaTh CBOU OTBeET.

CojieprkaTe/lbHO-MeToAnYecKasi TUHUSA «UKcaa ¥ BbIYMCIEHMs» 3aBepilaeT
(dhopMHpOBaHKe HAaBLIKOB HCTIO/b30BaHUS JeMCTBUTETLHBIX UKUCE/I, KOTOpoe ObIIo
HayaTo Ha YpOBHE OCHOBHOTO 0011iero o6pa3oBanus. Ha ypoBHe cpeiHero o6iiero
obpa3oBaHMsi 0coboe BHUMaHUWE  yJe/seTcss  (OPMUPOBAHUIO  HABBIKOB
pAlLIMOHAIBHBIX BBIUMC/IEHHM, BK/IIOUAIOIIUX B Ce0sl MCIO/b30BaHUE pa3/TMUHbBIX
dbopM 3amucyd uMciia, YMeHHe Jie/laTh TIPUKHUKY, BBIIOIHATE MNPUOMKEHHBIE
BLIUMC/IEHHS], OlIeHHMBATh UHC/IOBbIEe BbIpa)KeHHs, paboTaTb C MaTeMaTHUUeCKUMU
KOHCTaHTaMHM. 3HAKOMble OOYYaroIUMCSI MHOKECTBA HAaTypa/IbHBIX, I[EJIbIX,
pallMOHA/IBHBIX YW [IeHCTBUTENIBHBIX  UHWCEJ]  JOTOJHSIOTCS — MHOXXECTBOM
KOMITIEKCHBIX UHCel. B  KakZoM HM3 S3TUX MHOXECTB pPacCMaTpHBAIOTCS
CBOMCTBEHHbIE eMy crieludruUuecKrie 3aJaud U OIlepalud: [iefieHde Halleso,
OTepUpOBaHME OCTAaTKaMH Ha MHOKECTBe IIe/IbIX YHCesl, 0cobble CBOMNCTBa
palMOHA/IBHBIX U UPPAl[UOHAIbHBIX UKMCes, apuMeTHUeCKre Orieparvu, a TakxkKe
13BJ/leueHre KOPHSI HaTypa/ibHOW CTeTeHW Ha MHOXXEeCTBE KOMIUIEKCHBIX UMCEJI.
Bnarozmapsi 1oc/iejoBaTe/lbHOMY pacIIMPeHHIO Kpyra HCIO/Ib3YeMbIX UHCeNT U
3HAaKOMCTBY C BO3MOJKHOCTSIMU WX TPUMEHEHUS [/Isi PellleHHs] pa3/TMUHbIX 3a7iau
dbopMupyeTcsi TIpe/iCTaB/ieHre O eJMHCTBE MaTeMaTUKW KaK HayKd U eé poJid B
TIOCTPOEHUM Mojiefield peaslbHOTO MHMpa, ITMPOKO HCMO/b3YIOTCA 0000IIeHe |
KOHKpeTH3al[usl.

JIunust «YpaBHeHUs U HEPAaBEeHCTBa» peaM3yeTCs Ha IPOTSHKEHHUH BCEro
o0yueHHs] Ha ypOBHe cpefgHero o0irero o0Opa3oBaHHs, TIOCKOJIBKY B KaXKIOM
pazzene IIporpamMmbl MpeAyCMOTPEHO pellleHre COOTBETCTBYIOLIMX 3aziau. B
pe3ynbTare OOydYaroIIMecss OBJIaIeBAalOT PAa3/MUYHBIMA METOJAMU  pelleHHs
palMOHANbHBIX, HppPAMOHANbHBIX, TI0Ka3aTe/bHBIX, JOorapupMHUeCKUX U
TPUTOHOMETPUUECKHUX ypaBHeHWH, HEPaBeHCTB M CHCTeM, a Takxke 3ajady,
cofiepKallux TapaMeTphl. [lomyueHHBbIe YMEHHSI IITMPOKO WCIIONB3YIOTCS TPH
UCC/eloBaHUM (DYHKIMA C TIOMOIIBIO TIPOM3BO/IHOM, TP PEIeHUH MPHUK/IaJHBIX
3a7lau ¥ 3a/jau Ha HaxXOXX/eHre HauOOJIBIINX U HaUMEHBIINX 3HaueHUH (QyHKIHH.



IaHHasi cofiep>KaTebHasi IMHUS BK/IIOUaeT B cebs Takke (hopMHpOBaHUe YMeHUM
BLITIOJIHATL ~ pacuyéTbl 10  Qopmysam, TpeoOpa3oBaHUs  paljMOHA/bHbIX,
VppallMOHAbHBIX W TPUTOHOMETPUUECKUX BbIpaXKeHWM, a TakKKe BbIpa)KeHUH,
coZiep>Kalliux cTemeHW U Jjiorapudmbl. Brarogaps usyuyeHuro anreOpanyeckoro
MaTepHaria IPOMCXOAUT JlabHeliliee pa3BUTHe aJITOPUTMUUECKOTO U aOCTPaKTHOTO
MBILIIEHNsT 00yJaroImuxcsi, (JOpMUDPYIOTCS HaBLIKK JIeIYKTUBHBIX PacCyKAeHuH,
paboTbl C CHUMBOJILHBIMH (OpMaMH, TIpeZiCTaB/eHUs] 3aKOHOMEPHOCTe U
3aBMCUMOCTeN B BUJie paBeHCTB U HepaBeHCTB. Asrebpa nipe/iaraet 3 deKTrHBHbIE
VHCTPYMEHTbI [/l pellleHus] TPaKTUYeCKUX W eCcTeCTBeHHO-Hay4yHbIX 3ajiay,
HarJsiIHO IEMOHCTPUPYeT CBOM BO3MOKHOCTH Kak sI3bIKa HayKH.

CopeprkaTenbHO-MeTOAMYecKast JUHUAA «DyHKIMM W TpapuKA» TeCHO
reperieTaeTcss C APYTMMHM JIMHUSAMH y4eOHOTO Kypca, TOCKO/MBbKY B KaKOM-TO
CMBICJIe 33ZlaéT T0C/Ie[0BaTeIbHOCTh U3yUYeHUsl MaTeprasa. V3yueHue CTerneHHOH,
roKa3aTe/ibHOM, JorapupMruueckoi U TPUrOHOMeTpUUeCKUX (DYHKIIUM, UX CBOWCTB
Y rpadUKOB, UCTIOIb30BaHNe (PYHKLUN /s pellleHrs 3af7iau U3 JpPyrux yueOHbIX
MpeIMETOB U peaslbHOW JKM3HU TECHO CBS3aHO KaK C MaTeMaTUYeCKUM aHa/Iri30M,
TaK U C pellleHWeM ypaBHeHUW U HepaBeHCTB. [Ipu 3ToM 0osbllioe BHHMaHUe
yaensieTcsi ()OPMUPOBAaHUIO YMEHUSI BbIpaXkaTb (POPMYJIaMU 3aBUCUMOCTH MEXIY
pa3MUYHbIMUA BeJIMUMHAMU, WCC/e[0BaTh MOJyueHHble (QYHKIUH, CTPOUTh UX
rpaduku. MaTepuan 3TOl cofiep)KaTe/IbHOW JTMHUW HalleJieH Ha pa3BUTHE YMeHUU
Y HaBBLIKOB, II03BOJISIONINX BbIpa)KaThb 3aBUCUMOCTH MEXAY BeIMUYMHAMHU B
pa3/iMuHoM (hopMme: aHaJIUTHUYEeCKOW, rpauueckord W cjioBecHOW. Ero msyueHue
criocobCTByeT pa3sBUTHIO  aMTOPUTMHUYECKOTO MBIILJIEHHWs, CIOCOOHOCTH K
0000111eHNI0 ¥ KOHKPeTH3al[iH, UCITOIb30BAaHUIO aHaJIOTHHA.

CopepkatenbHasi uHUsI «Hauana MaTeMaTHuyecKOro aHaiv3a» MO03BOJISIeT
CYII[eCTBEHHO pacCIIMPUTh KPyT KaK MaTeMaTUueCKuX, TaK U TPUKIaAHbBIX 3a/ad,
JOCTYTTHBIX OOYYarOIMMCSl, TaK KaK y HHX TIOSIBISIETCS BO3MOXXHOCTb CTPOWTH
rpadyKy CJIOKHBIX (PYHKLWMA, OmpefeNnsaTb WX HauOo/bllle ¥ HauMeHbIIe
3HaueHWs], BBIUUC/IATH TUIOIMIAAU GUTYD U OOBEMBI Tes, HAaXOJUTh CKOPOCTU U
YCKOpeHMs1 TipolieccoB. [laHHas cojiep)kaTe/ibHas JIMHUST OTKPbIBAeT HOBbIE
BO3MOXXHOCTM TIOCTPOEHHUSI MaTeMaTHUeCKUX MOJZiesiel peasbHbIX CUTYaLUi,
MO3BOJISIET HAXO/AUTh HAW/Iyylllee PellleHre B TIPUKJIaIHbIX, B TOM UKCJIe COLIUaIbHO-
5KOHOMMYECKHUX, 3aflauax. 3HaKOMCTBO C OCHOBaMHU MaTeMaTH4yecKOro aHaau3a
criocobCTByeT pa3BUTHIO aOCTPAaKTHOTO, (opMasbHO-IOTUUECKOTO U KPeaTUBHOTO
MBIIILJIEHUs], (OPMHUPOBAaHUIO YMEHUM pacro3HaBaThb TIIPOSIBJIEHUSI 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHUKe 1 UCKyccTBe. OOyuarolrecs y3HatoT O BbIJAFOIIUXCS
pe3y/sibTaTaX, MOMy4YeHHbIX B XOZle Pa3BUTHS MaTeMaTHKHA KaK HaykK, U 00 uX
aBTOpax.



Coziep>kaTelbHO-MeTo[uuecKas JTMHUsA «MHOKeCTBa M JIOTUKa» BKI/IIOUAeT B
cebsi 371eMeHTbl TeOpMHM MHOXKeCTB M MaTeMaTHyeckoill JIOTMKU. TeopeTHKO-
MHO>XeCTBeHHbIe Mpe/iCTaB/IeHuUs] TIPOHU3BIBAIOT BeCh KYPC IITKO/IbHOM MaTeMaTUKU
¥ TIpejjlaraloT HaubOojiee YHUBEPCA/IBHBIM SI3bIK, OOBeJUHSIONINN BCe pa3jiesbl
MaTeMaTUKU U e€ TPUIOKEeHWM, OHU CBS3bIBAIOT pa3Hble MaTeMaThuecKue
JUCLMIUIMHBI YW UX TPWJIOKeHUsT B eAuHoe Iiesioe. [lo3ToMy BaXkKHO JaThb
BO3MOJKHOCTh 0O0yYaroIiemMycss TOHMMaTb TeOpPeTUKO-MHOKeCTBEHHBIN  SI3bIK
COBpeMeHHOW MaTeMaTHUKU W WCII0/bh30BaTh €ro /il BhIpaXkeHUs CBOUX MbIC/IEH.
IpyrumM Ba)KHbIM TpPHU3HAKOM MaTeMaTWKU KaK HayKu CcjeflyeT TIpU3HAThb
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHWH W CjeZlOBaHHE OIpe/ie/IEHHBIM
MpaBWIaM  TIOCTPOEHWs]  JoKa3aTelbCTB.  3HAKOMCTBO C  37ieMeHTaMu
MaTeMaTU4YeCKON JIOTUKM CIOCOOCTBYeT Ppa3BUTHIO JIOTMUECKOTO MBIIILIeHUS
00yuaroIuXcs, MMO3BOJISIET UM CTPOUTH CBOM PACCYXK/I€HHST Ha OCHOBE JIOTHUeCKUX
ripaBu/, OPMHUPYeT HaBbIKU KPUTUUECKOTO MbIIIJIEHUS.

B yuebHoM Kypce «Asrebpa W Hayaja MaTeMaTHYeCKOTO aHaIu3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4YeCKOT0 MOZe/MpPOBaHusl, KOTOpbie MpU3BaHbI
criocobcTBOBaTh  (POPMHPOBAHUIO HABBIKOB ITOCTPOEHHUS MOJIe/iel  peaylbHbIX
CUTyalluii, WCCIe[OBaHUSI 3TUX Mo/jejiell C TIOMOILbIO arrapara aareOpbl u
MaTeMaTUUeCKOTO aHa/k3a, WHTepIpeTaliiyd T0/lyYeHHBIX pe3y/bTaToB. Takue
3a[jaHusI BIJIETeHBI B KaXK/IbIM U3 pa3/iesioB MPorpaMMbl, MTOCKObKY BeCh MaTepual
yueOHOTO Kypca IIIMPOKO HCIIO/Ib3yeTcs [Jis pellleHus] TIPUKIaAHbIX 3ajau. [Ipu
pellleHWH  peasbHBIX  TMPAKTUUECKHWX  3afiau  oOyuaroluecsi  pa3BHUBAIOT
Hab/roZaTelbHOCTh, YMeHMe HaXO[uUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCTO/Ib30BaTh  aHa/JOTUIO, 000011aTh ¥ KOHKPeTU3WpPOBaTh  Mpobiemy.
HesiTelbHOCTb TI0  (POPMUPOBAHUIO HABBLIKOB pellleHHst TIPUK/IAHBIX 3a7iau
OpraHM3yeTcs B TIpoliecce U3yueHus: BCcex TeM yueOHOro Kypca «Anrebpa v Hauasia
MaTemMaTUueCcKOro aHaiu3ar.

Ha wu3yueHune yuebHOTO Kypca «Asrebpa ¥ Hayajia MaTeMaTHYeCKOTrO
aHasm3a» oTBoAuTcs 272 vaca: B 10 kyacce — 136 yvacoB (4 yaca B Hefiento), B 11
K1acce — 136 yacos (4 yaca B HeJient0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Yuc/ia ¥ BBIYUC/TeHUA

ParjoHasbHble uncsia. OOBIKHOBEHHBbIE U JIeCITUUHBIE JPOOH, TPOLIEHTHI,
OeckoHeuHble TepHoAnUecKre Apoou. ITpumeHeHue gpobeli W TIPOLEHTOB ISt
pelleHus MPUK/IaAHbIX 3a/ia4 U3 Pa3/IMYHbIX OTpPac/aer 3HAaHUM U PeasibHOU >KU3HU.

HevicTBUTeNbHBIE 4YMCIa. PaljMoHa/lbHble U UMppalWOHaAbHble YMCIIA.
ApudmeTrueckue omepaluu C  JIeWCTBUTeNbHBIMA  4uCAaMdA.  MopyJ/ib
JeNCTBUTE/ILHOTO YKC/la ¥ ero CBOMcTBa. [1pubO/IKEHHBIE BBIUMCIEHMS, MTpaBUia
OKDYTJIeHUS], PUKU/IKA U OLIeHKa pe3yJ/ibTaTa BbIUUC/IeHUMN.

CreneHb C 0enbiM Moka3ateneM. buHoM HbroToHa. Hcronb3oBaHue
noAxo/sie (opMbl 3aMUCH [eMCTBUTETBHBIX YUCe [Jis PellieHus] MPaKTHYeCKUX
3a/lau Y Mpe/CTaB/eHUs JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypa/IbHOM CTeNeHu U ero CBOMCTRBaA.

CrereHb C palMOHA/JbHBIM T[IOKa3aTesleM W e€ CBOMCTBA, CTeeHb C
JleICTBUTEJIbHBIM TTOKa3aTesieM.

Jlorapudm uymcna. CpouctBa jorapupma. [lecsiTMuHble W HaTypasbHbIe
norapu@MBsl.

CHHYC, KOCUHYC, TaHT€HC, KOTaHTeHC UKCJIOBOrO0 aprymeHTa. APKCUHYC,
apKKOCHMHYC M apKTaHTeHC UMC/I0BOr0 apryMeHTa.

YpaBHeHus u HepaBeHCTBa

TokzecTBa U TOXKIECTBeHHble mpeoOpa3oBaHUWs. YpaBHEHHWe, KOPEHb
ypaBHeHUsl. PaBHOCU/IbHBIE ypaBHEHUSI U ypaBHeHUs-C/ie/iIcTBUSL. HepaBeHCTBO,
pellieHre HepaBeHCTBa.

OCHOBHbIe MeTO/Ibl pellieHUs Lie/biX U APOOHO-pal[MOHATBLHBIX YPaBHEHUM U
HepaBeHCTB. MHoOrousieHbl OT OZHOW TlepeMeHHOW. [lesleHMe MHOroY/ieHa Ha
MHOTrouJjieH ¢ octaTKkoM. Teopema be3y. MHorouseHsl ¢ LjeibiMU KO3 hHULIeHTaMHU.
Teopema Buera.

[Tpeobpa3oBaHys YMC/TIOBBIX BRIPAXKEHUM, CO/IePrKaIluX CTerleHu U KOPHHU.

VppalioHanbHbIe ypaBHeHMS. OCHOBHBIE MeTO/Ibl pelleHus
HppalMoHaIbHbIX YPaBHEHUH.

[Toka3aresbHble ypaBHeHUs. OCHOBHbIe METO/Ibl peIleHUs] TOKa3aTeTbHbIX

ypPaBHEHUM.

[Tpeobpa3oBaHue BbIpayKEHU, COAepKaLUX JT0rapu(MBbl.

Jlorapupmuueckure yPaBHEHUSI. OCHOBHBIe MeTO/ bl peleHus
norapu(pMHUYeCKUX ypaBHEHUM.

OCHOBHBbIE TPUTOHOMETPUUYECKHE (hopMyJIBL. [TpeobpasoBanue

TPUTOHOMETPUUECKUX BbIpaKeHU. PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUH.



PelieHrie cucTtem JIMHEMHBIX YypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUM. Oripe/ie/TTe/Tb MaTPUL[bI 2X2, er0 rTeoOMeTpUYeCcKUl CMbIC/T U CBOMCTBa,
BBIUMCJ/IEHHE ero 3HaueHus, MPUMEeHeHHe OIpefe/vTe/s [/ pelleHHsT CUCTeMbI
JUHEeWHBbIX ypaBHeHUW. PellleHuWe TPUKIQJHBIX 3a/ad C TOMOLIbI0 CHUCTEMBI
JIMHEWHBbIX ypaBHeHUU. VccienoBaHre TOCTPOEHHOU MOJEIU C TIOMOIbI0 MaTPUL]
Y OTpejie/IUTeNen.

[TocTpoeHne MaTreMaTUUeCKUX MOJENed peajlbHOM CUTyalluM C TOMOLLBIO
ypaBHeHHI U HepaBeHCTB. [IpuMeHeHWe ypaBHeHUN W HepaBeHCTB K pelleHHI0
MaTeMaTHUeCKHX 3a/lay v 3a/la4 U3 Pa3/IMuHbIX 00/1acTeit HAyKy U peaTbHOM XKU3HU.

DyHKIUU U rpaduku

®dyHKuyYsA, crocobbl 3afiaHus GyHKIUMU. B3auMHO o0OpaTHbIe (QYHKLIUU.
Komnosutmsi pyHkumid. 'paduk ¢GyHKIMM. OjemMeHTapHble TpeoOpa3oBaHus
rpauKoB (QYHKLIMN.

O6nacTe orpefiesieHUs U MHOXeCTBO 3HaueHWN ¢yHkumd. Hynu dyHKumu.
[TpoMesKyTKU 3HaKOMOCTOsTHCTBA. UETHBIe U HeuéTHbIe GyHKUMU. [leproguyeckue
¢GbyHkuyn. TIpoMeXyTKM MOHOTOHHOCTA (YHKUMWA. MakCHMyMbl YU MUHUMYMBbI
dbyskumy. Havbonbiliee 1 HauMeHblilee 3HaueHUs1 (DYHKIMY Ha TIPOMEXYTKE.

JIuHeliHass, KBaj[paTWUuHasi W JApoOHO-TMHEMHass (QYHKIMUA. OjeMeHTapHOoe
HCCaeloBaHUe U MOCTPOeHUe UX TpaUKoB.

CreneHHas (GyHKLUS C HaTypaJbHbIM U LieJibIM Moka3areneM. Eé cBoiicTBa u
rpacuk. CBoiicTBa U rpadUK KOpHS N-0M cTereHu KakK GyHKLMU 06paTHOM CTereHu
C HaTypa/IbHbIM ITOKa3aTesieM.

[Toka3aTesnbHasi ¥ jorapudmuueckas (yHKIMWA, WX CBOWCTBA U TpadUKH.
Wcnionb3oBanuve rpadukoB GyHKLWM [7151 pellieHrsl ypaBHEHUH.

TpuroHomeTpuueckasi OKpPY>XHOCTb, OIpeJie/ieHhe TPUTOHOMETPUUECKUX
(byHKI[MI YMC/IOBOTO apryMeHTa.

@OyHKIMOHA/IbHbIE 3aBUCHMMOCTHM B peajibHbIX MpOLeccax W SIBJIEHUSIX.
['pacdviky peasnbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4eCcKOro aHa/jiu3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3a/laHusl ToC/efoBaTenbHOCTe. MeToz
MaTeMaTh4YeCKOM MHAYKUWA. MOHOTOHHBIE U OTpaHUYEeHHbIe TT0C/Ie0BaTeTbHOCTH.
Wctopusi BO3HMKHOBEHHsI MaTeMaTHUeCKOTO aHajaM3a Kak aHaim3a OeCKOHeuHo
MasbiX.

ApudmeTrueckast U reoMeTpUuecKast rporpecciy. beckoHeuHo yObIBaroIiast
reoMeTpuueckasi mporpeccusi. Cymma 6eckoHeyHO yObiBarollleli reoMeTpruuecKoi
rporpeccuu. JIMHeWHbIN M 5KCITOHEHLMaIbHbIA pocT. Yncsio e. dopmyJia CI0KHBIX
rpoLieHTOB. Mcronp30BaHWe MpoOrpeccMy [JJisl  pelleHds peasbHbIX —3ajad
TIPUKJIaZJHOTO XapaKTepa.



HernipepbiBHbIe (YHKIIMM M WX CBOMCTBA. TOUKM pa3pbiBa. ACUMMOTOTHI
rpadukoB ¢yHKUM. CBOMCTBa (YHKLMM HeNpepbiBHBIX Ha OTpe3ke. Metoz
VMHTEpBa/JIOB [/ pellleHus] HepaBeHCTB. [IpuMeHeHWe CBOWMCTB HeIpepbIBHBIX
(yHKUMN [/151 pelleHrs 3a/au.

[TepBasi u BTOpasi mpor3BoHble PyHKIMKU. OripesesieHre, reOMeTPUUECKUN 1
(bu3rueckuii CMbIC/T MIPOU3BOJHOM. Y paBHEeHUe KacaTe/lbHOU K TpaduKy (PyHKIUU.

[IpousBo/iHble  3/ieMeHTapHbIX  (PyHKUMW.  [Ipou3BojgHass  CyMMBI,
MPOU3Be/IeHNs, YaCTHOTO Y KOMIO3ULIUM (DyHKILIUM.

MHo)xecTBa M JIOTMKaA

MHOXecCTBO, orepalyyd HaJ MHOXEeCTBaMM M HMX CBOWCTBA. /JlMarpaMmbl
Ounnepa—BenHa. IIpuMeHeHHWe TeOpPeTHMKO-MHOXXECTBEHHOrO amrapara Jjis
OMMCaHUs peasbHbIX TMPOLECCOB W SIBJIEHWM, MPU pelleHrud 3a/iauy U3 [IPyrux
yueOHBIX MPeIMETOB.

OrmnpesieneHre, TeopemMa, CBOMCTBO MaTeMaTU4yeCKOro 00beKTa, CJiefiCTBHe,
JlI0Ka3aTe/bCTBO, PABHOCU/IbHBIE YDaBHEHUSI.

11 K/TACC

Yuc/ia ¥ BBIYUC/TeHUA

HarypanbHble U nesible yncaa. [IpymMeHeHre MPU3HAKOB [1€/IMMOCTU LIeJIbIX
yncesn, HauOosblnid o0 genutens (mamee — HOJI) v HavMeHbIllee oO01iee
kpaTHoe (gasee — HOK), ocTaTkoB mo Moy/t0, anroputMa EBK/via AJis pelieHust
3a/1au B LieJIbIX YUC/IaX.

KomriiekcHple uMcsia. AnreOpadyeckass W TpPUTOHOMeTpuueckas (OpMbI
3aNMCU KOMIUIEKCHOTO 4YMcia. ApupMeThuecKre oOrepaldd C KOMIUIEKCHBIMU
ynciamMu. M300pakeHHe KOMITIEKCHBIX UHCeT Ha KOODAWHATHOW TIIOCKOCTH.
®opmyna MyaBpa. KopHu n-ov cTerneHu M3 KOMILUIEKCHOrO uucia. [IpumeHeHue
KOMIIJIEKCHBIX YMCesT [JIs1 pellieHus (PU3nuecKuX U TeoMeTpUUecKrx 3a/au.

YpaBHeHus 1 HepaBeHCTBA

CucTtemMa ¥ COBOKYITHOCTb YPaBHEHHI U HEPaBEHCTB. PaBHOCU/IbHbBIE CUCTEMBI
Y CUCTeMBbI-CJIe[[CTBUSI. PaBHOCU/IbHBIE HEDABEHCTBA.

OTObop  KOpHEHl  TPUTOHOMETPUUECKHMX  YpaBHEHWM C  ITOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellleHre TPUrOHOMEeTPUUEeCKUX HepaBeHCTB.

OCHOBHbIe METOJbl pelleHUs] TMOKa3aTelbHbIX W  JIOrapu(PMUUyecKux
HEpPaBeHCTB.

OCHOBHBIE MeTO/IbI PellleHUs] UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHbIE METOZbl pelleHus] CUCTeM U COBOKYITHOCTEW palMOHa/IbHBIX,
HppalMOHabHbIX, MOKAa3aTe/bHbIX U JJOrapu(PMUUYeCKUX ypaBHEHUM.

YpaBHeHuUs1, HepaBeHCTBA U CUCTEMBI C ITapaMeTpaMH.



[TpriMeHeHVe ypaBHEHUM, CUCTEM M HEPAaBEHCTB K PelleHUI0 MaTeMaTHyeCKUX
3a/lau ¥ 3a7lau M3 pa3/nyHbIX 00/1acTeli HAyKW U peaslbHOM >KU3HU, MHTepIpeTaLys
TM0JIyUYeHHBIX pe3y/bTaToB.

@DyHKIUM ¥ rpaduKu

I'paduk kommosuiuu ¢yHKUMA. ['eomerpuueckue o6pas3bl ypaBHeHUN U
HepaBeHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

TpuroHomeTprueckue QyHKIMU, UX CBOKMCTBA U IPAPUKHU.

I'padmyeckue meToAbl pellieHHsI YpaBHeHWW W HepaBeHCTB. [ 'paduueckue
METO/ibl pellieHus 3a/jau C TlapaMeTpamH.

Wcnonb3oBanue rpadukoB (YHKUMN [Ji1 KCCAe0OBaHUSI TPOLIECCOB U
3aBHCUMOCTEM, KOTOpble BO3HUKAIOT TP pelLleHUH 3aZiau U3 JPYrux yueOHbIX
TpeIMeTOB U peasibHOM »KH3HHU.

Hauasjia MaTeMaTHueCcKOro aHajim3a

[TpriMeHeHre TIPOM3BOJHOW K MCC/Ie[J0OBAaHUI0 (PYHKLIMM HA MOHOTOHHOCTb U
sKCcTpeMyMbl. HaxoxieHre HarboJIbIlero U HauMeHbllero 3HaueH!i HelpepbIBHOM
(yHKI[MY Ha OTpe3kKe.

[TpriMeHeHre TPOU3BOAHOM /[jIi HAXOXK/JEHUsl HaWIyulllero pellieHus B
MPUK/IAHBIX 3ajauax, JJ/s Orpeje/leHusi CKOPOCTU W YCKOpeHusi Mpolecca,
33/1laHHOTO (hOPMYJION UK TPaUKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpa3sHbIe
j7ieMeHTapHbIX QyHKUWH. [IpaBuia HaX0XKjeHus TepBO0OPa3HbIX.

WuTerpasn. ['eomeTpruecknii CMbIC/ UHTerpasia. BerunciieHre onpeie1EHHOTO
vHTerpasna 1o popmyne HotoToHa-JIelibHUIIA.

[lpriMeHeHre uHTerpasa [as HaXOXX[EHWS IUIOLaZiled IMJIOCKUX ¢GuUryp u
06bEMOB reoMeTpUUYeCcKuX TeJl.

[Tpumepsbl pemeHuid auQQepeHManbHbIX ypaBHEHUM. MaTemaTuyeckoe
MOJleIMpOBaHue peasbHbIX TMPOLIECCOB C TMOMOLIbI0  AuddepeHIMaTbHbBIX
ypaBHEHUM.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHNA YUEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJTIYBJIEHHEIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNIA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakIaHCKOr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPA’KJAHCKOM MO3ULIMK 00yYarolierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO U/IeHa POCCUHCKOTO 00II[eCTBa, TIpe/ICTaB/IeHHe O MaTeMaTHUeCKUX
OCHOBax (DYHKI[MOHHWDOBAHWS Pa3/IMUHbIX CTPYKTyp, SIBJIEGHUM, TIpOLIEAYP
rpakAaHckoro  obmiectBa  (BBIOOpBI,  OMPOCHI W [JPyroe),  yMeHHe
B3aMMO/IEUCTBOBaTh C COL[MAJbHBIMA HWHCTUTYTaMUM B COOTBETCTBUM C UX
GYHKLIMSIMH ¥ Ha3HAaUeHUEM;

2) NaTpMOTHUYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TpaXkKIaHCKOW WJ@HTUUYHOCTH, YBa)KeHUs K
TMPOLLJIOMY Y HacCTOSIIeMY POCCHUMCKOW MaTeMaTUKH, LJeHHOCTHOe OTHOLIeHue K
JOCTDKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUKMCKOW MaTeMaTU4eCKOW IIKOJIbI,
WCIIO/Ib30BaHMe 3TUX [IOCTM)KeHWW B JPYTrMX HayKaX, TeXHOJOTUsiX, cdepax
5KOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUe YXOBHBIX L[EHHOCTEeM POCCUKCKOr0 HapoZa, CPOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHUSI, TUUYECKOTO TMOBeJEeHUsl, CBA3aHHOTO C MPaKTUYeCKUM
NpYMeHeHueM JOCTYKeHUH HayKU U [1esiTeJIbHOCTbI0 YUéHOr0, 0CO3HaHUe JIMUHOTO
BKJIaJia B TIOCTPOEHHE YCTOMUHUBOTO OyayIriero;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYECKOe OTHOLIeHWEe K MHPY, BKJIOUas 3CTeTUKY MaTeMaTU4yecKHUX
3aKOHOMepHOCTell, 00beKTOB, 3ajjau, pellleHri, PacCyX/1eHul, BOCIPUUMUUBOCTh
K MaTeMaTUUeCKHM acreKTaM pa3/IM4YHbIX BU/IOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIMTAHUA:

chOpMUPOBAHHOCTh yMeHUsl TIPUMEHSITb MaTeMaThUueCKue 3HaHWs B
WHTepecax 37Il0pOBOro 1 6e30racHOro oopasa >KU3HU, OTBETCTBEHHOe OTHOIIIeH e K
CBOEMY 37I0POBBLIO (3710pPOBOe MHTaHHWe, COa/aHCHPOBAHHBIM PEXUM 3aHATHH U
OT/bIXa, pery/sipHasi (pu3ndeckass aKTUBHOCTD), (pU3UUeCKoe COBEpPIIeHCTBOBaHUE
TPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTETBHOM J€STe/TbHOCTBIO;

6) TPYyA0BOr0 BOCIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HaHWe IIeHHOCTU TPYAOI00us, HWHTepec K
pa3/MuHbiM  cepam  TIpoeCCUOHATBHOW  [IeITeJIbHOCTH, CB3aHHbBIM C
MaTeMaTUKOW U e€ TPUIOKeHUSIMH, YMeHHe COBepIllaTh OCO3HAaHHBLIM BBIOOP
Oyaymieit mpodeccd U peanu30BbIBATL COOCTBEHHBbIE >KU3HEHHbIE I1/IaHBbl,



FOTOBHOCTb M CIOCOOHOCTR K  MaTreMaTHuecKoMy  oOpa3oBaHUIO U
camMoobpa30oBaHUI0 Ha TIPOTSHKEHWM BCeW >XU3HU, TOTOBHOCTb K AKTUBHOMY
YUaCTHIO B PellIeHHUH MPaKTUUeCKUX 3a/lau MaTeMaTHUeCKOW HaIrlpaB/IeHHOCTH;

7) 3K0/IOTHYeCKOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTh ~ JKOJIOTUYECKOW KY/IbTYpbl, TIOHUMaHHe BJIMSHUS
CoLIMa/TbHO-9KOHOMUYeCKHX MPOLIeCCOB Ha COCTOSIHWE MPUPOAHON U COL[MaTbHON
cpefibl, 0CO3HaHUe T7100a/TbHOTO XapaKTepa K0J/IOTHUYeCKUX TpobieM, opreHTaLus
Ha TpUMeHeHWe MaTeMaTHMUeCKUX 3HaHWM [Jid pellleHWs 3aj7au B obmactu
OKpY>Karoleld cpefibl, TUIAHUPOBaHHE TIOCTYIIKOB U OIIeHKH WX BO3MOJKHBIX
TOC/IeICTBUU [IJI1 OKPY>KatoIller Cpe/ibl;

8) eHHOCTH HAayYHOT'0 MO3HAHUA:

c(OpMHPOBAHHOCTb MHMPOBO33PEHHS], COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U 00ITIeCTBEHHOM ITPAKTUKH, TIOHMMaH/e MaTeMaTHIeCKOou
HayKH Kak cdepbl uesioBeuecKou JesiTe/IbHOCTH, ITAIlOB e€ Pa3BUTHS U 3HAUUMOCTHU
IJIs1 pa3BUTHS 1[UBUM3Al[MK, OBJIa/leHre sI3bIKOM MaTeMaTHKA W MaTeMaTh4yecKOou
Ky/JIbTYPOM KaK Cpe/ICTBOM [M03HaHHWsI MUPA, TOTOBHOCTh OCYILIeCTB/ISITh POEKTHYIO
Y MICCJIeZIOBATE/TbCKYIO IeSITe/TbHOCTb MHAMBHUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCA/TbHbIE YueOHbIe JeHCTBUS

Ba3oBbie loruyecKue JeiCTBHs:

BLISIB/ISITh M XapaKTepU30BaTh CYIl[eCTBeHHbIe MPU3HAKU MaTeMaTU4YecKux
O0OBEKTOB, TIOHATHN, OTHOIIEHWH MeXIy TOHATHUSAMH, (HOPMYIMPOBAThH
oripejie/ieHHs] TIOHATHM, YCTaHAB/IMBATh CYIIeCTBEHHBIN MPU3HAK K/laCcCU(HKAIIH,
OCHOBaHWUs /17151 000011[eHNs U CPaBHEHUsI, KpUTePUU TTPOBOAMMOrO aHa/In3a;

BOCTIpUHMMATh,  (OpMy/IMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXK/AEHHUS:
yTBepUTe/IbHbIE U OTPHUIlaTe/IbHbIE, eZIMHIUUHBIE, YACTHBIE U 00IIHe, YCIOBHBIE;

BBISIB/IITh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEUMSI
B (pakTax, ZaHHBIX, HAOMIOMEHUAX W YTBEPXKAEHUsX, TIpeJJjiaraTb KPUTEpUH IS
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEeUHH;

Jenatb BbIBOABI C WCII0/Ib30BaHWEM 3aKOHOB JIOTHUKU, [JeAYKTUBHBIX WU
VHAYKTUBHBIX YMO3aK/TFOUeHWH, YMO3aK/IIOUeHUH 110 aHaIOTUH;

MTPOBOZITH CAMOCTOSITE/TLHO /I0Ka3aTe/IbCTBa MaTeMaTHUeCKUX YTBEPKIEHHUH
(TpsiMbIe ¥ OT TPOTHUBHOTO), BLICTPaUBaTh apryMeHTall1io, IPUBOINUTE TIPUMEPHI 1
KOHTPITPUMePHI, 000CHOBBIBAaTH COOCTBEHHBIE CY>K/I€HHUS U BHIBObI;

BbIOMpATh Croco0 pelleHyUss yueOHOW 3aZilauv  (CpaBHUBATh HECKOJIBKO
BapHaHTOB PellleHus, BHIOMpaTh Harbostee TIOAXOASIINNA C YYETOM CAMOCTOSITE/TEHO
BbI/IeJIEHHBIX KDUTEPHER).

Ba3oBbIe ncciefoBaTe/IbCKHe JIeHCTBUS:



WCII0/Ib30BaTh BOIPOCHI KakK MCC/e[oBaTeTbCKUA HMHCTPYMEHT TI03HaHWUS,
dbopMynvpoBaTh ~ BOMpOCHl,  (DUKCUpYIOIIMe  TpPOTUBOpeuue,  Mpobiemy,
yCTaHaB/IMBaTh HMCKOMOEe U JlaHHOe, (pOpMHpOBaTh THIIOTe3y, apryMeHTHPOBATb
CBOIO TTO3ULIMI0, MHEHHUE;

TTPOBOIUTH CAMOCTOSATeNTHHO CIJITAHUPOBAHHBIN JKCIIEPUMEHT, MCC/IeJOBaHe
10 YCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTHUUeCKoro o0bekTa, siBJieHUs, TIpoljecca,
BBISIBJIEHHIO 3aBUCUMOCTEN MEX/y 00bEKTaMH, SIBJIEHUSIMH, POLIECCAMU;

CaMOCTOSITe/TbHO (hopMyIMpoBaTh 00OOITIEHWsST W BBIBOJBI T10 pe3ysbTaTaM
TIPOBeIEHHOTO0  HAO/MIOJeHUs, UCC/efOBaHUs, OLleHWBaTh  /IOCTOBEPHOCTH
TTOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 0000ITeHNIA;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHeE TIpollecca, a TakKKe BbIJBUTATb
TIPe/ITIOJIOXKEHUST O €0 Pa3BUTHUH B HOBBIX YCIOBUSIX.

Pabora c uaopmanmeii:

BLISIB/IATE [leUI[UThl WHGOPMAIH, aHHBIX, HeOOXOJUMBIX M1/ OTBeTa Ha
BOTIPOC U [I7Is1 pellieHus 3a/1auy;

BbIOMpaTh UH(OPMALIMIO U3 UCTOYHUKOB Pa3/IMUHBIX TUIOB, aHA/IM3UPOBATh,
CHCTEMaTHU3UPOBaTh U MHTEPIPEeTHPOBATh HH(POPMAI[UIO pa3/IMUHbIX BUJOB U (GOpM
TIpe/ICTaB/IeHNST;

CTPYKTYpPHUPOBaTh WHGOpPMALMIO, TIPe/ICTaBIsSTh €€ B pa3/WdHbIX (opmax,
WJUTFOCTPUPOBATh Tpadruyecky;

OLIEHUBAaTh HaZIE>KHOCTh uHbOpMaIuH 1o CAMOCTOSITE/TEHO
chopMy/TPOBaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIe YHHBEPCA/IbHbIE yueOHbIe e CTBUsA

Oouienue:

BOCIPUHMMATh U (hOPMYJTUPOBATh CY>K/[€HUSI B COOTBETCTBUH C YC/IOBUSAMU U
1[eJIIMH OOILL[eHMS], ICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TMKMCbMEHHBIX TEeKCTaX, /aBaTh TIIOSICHEHMs 110 XOZy PpelleHust 3ajaui,
KOMMEHTHPOBATh [0/IyUeHHbIN pe3y/IbTaT;

B X0j/le 00CY)X/IeHUs 3a/jaBaTh BOMPOCHI 0 CYII[ECTBY 00CY>KJAaeMOI TeMbl,
npo0JieMbl, pelllaeMOM 3ajlau, BBICKA3bIBaTh WZEU, HalleJIeHHble Ha ITOMCK
pellieHHs], COIIOCTAB/ISATL CBOU CYXKAEHHS C CYKIEHUSIMH [PYTUX Y4aCTHUKOB
auanora, oOHapy)KMBaTh pasMule M CXOJCTBO ITO3ULIMI, B KOPPEKTHOI (opme
(bopMyIMpPOBaTh Pa3HOIJIACHS], CBOX BO3PaXKEHHSI;

TIPe/JCTaB/IsATh Pe3y/IbTaThl PEIleHUs 3ajlauM, SKCIIePUMEeHTa, MCC/eJOBaHus,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHHSI C YYETOM 3ajau
TIpe3eHTaLMKU U 0COOEHHOCTEeH ayAUTOPHUHU.

PeryiAaTHBHBIE YHUBepPCA/IbHbIE yUeOHbIe JeiCTBHUs
Camoopranusanus:



COCTaB/ISTh IJIaH, a/iTOPUTM pellieHUs 3a/lauM, BLIOUpaTh CIIoCco0 perieHus C
YUETOM HMMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHPOBAaTh
Y KOPPEKTHPOBATh BaAPUAHTHI PeIIeHHH C yUéTOM HOBOM MH(OPMALIUH.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/IJIEKT:

B/afieTb ~ HaBbIKAMU  TI03HaBaTelbHOW  peduieKCMM  KaK  OCO3HaHWUS
CoBepIllaeMbIX [IeCTBUI M MBICJIUTE/bHBIX TPOLIeCCOB, UX Pe3yJ/bTaToB, BIaJeTh
criocobaMy CaMOIIpOBEepPKH, CAMOKOHTPOJISI TIpoljecca W pe3y/bTaTa pellieHus
MaTeMaTUUeCKOU 3a/iauw;

NpeIBUJIETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTH TIPH peIlleHnH 3a/lauH,
BHOCHUTh KOPPEKTUBBI B /leATe/TbHOCTh Ha OCHOBE HOBBIX 00OCTOSITEbCTB, JAHHBIX,
HaliZIeHHbIX OLIMOOK, BbISIB/IEHHBIX TPYAHOCTEH;

OLIEHHBATh COOTBETCTBHE Pe3y/bTaTa LIeJIM U YCIOBUSAM, 00BSICHATh TIPUUHHBI
JOCTYKEHUS] WA HeJOCTIKEHUS] Pe3y/IbTaToB [JIesTeTbHOCTH, HAXOAWUThb OIINOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OIIBITY .

CoBMecTHasl ieATe/IbHOCTh:

MOHUMAaTb W UCIMO/b30BaTh MPeUMYIecTBa KOMaHJHOW W WHAWBU/Ya/bHOU
paboThl TpYM pellleHHuH y4eOHBIX 3afiau, T[PHHUMATh I1le/lb COBMECTHOMU
JiesiTeJTbHOCTH, TUIAHUPOBaTh OPraHU3alldi0 COBMECTHOW paboThl, pacmpefesisiTh
BU/IbI padoT, I0roBapyUBaThCs, 00CYKAaTh IMPOIECC U Pe3y/IbTaT paboTel, 000011aTh
MHeHUsT HeCKOJIbKUX JIFO1e;

yuacTBOBaTh B T'PYIIOBBLIX ¢opMax paboTel (00CyxaeHUs, 0OMeH MHeHUH,
«MO3TOBBIE IIITYPMbI» U HHBIE), BBITIOJHATH CBOIO YaCTb PAOOTHI M KOOPAMHUPOBATh
CBOU JIEMCTBUS C APYTUMU UieHaMy KOMaH/Ibl, OI[eHMBaTh KaueCTBO CBOEro BKJIajja
B OOmMI TIPOAYKT TI0 KpUTepusiM, CGHOPMYJUPOBAHHBIM  yYaCTHUKaMU
B3aMMO/IeHCTBUS.

INPEAMETHBIE PE3YJ/IbTATHI

K koHily oOyuenns B 10 Kjacce oOydYarOIMICS TIOMYUHT CreAyFOIIHe
TpeIMeTHbIe Pe3y/IbTaThl TI0 OT/ESbHBIM TeMaM pabouell MporpamMMmbl yueOHOTO
Kypca «Ayrebpa ¥ Hauajia MaTeMaTUUeCKOT0 aHa/Ii3ax:

Yuc/ia ¥ BBIYUC/IEHUA:

CcBOOOZIHO OTepUpOBaTh TMOHATUSIMH: pPaljMOHA/JLHOE 4YMC/I0, OecKoHeuHas
nepyoZiiueckast  ApoOb, TIPOIEHTHI, HWppalMOHA/IbHOE UHC/IO, MHOXKeCTBa
paLMOHA/IbHBIX U IeUCTBUTE/IbHBIX YMCel, MOY/Ib AE€UCTBUTEBHOTO YUCIIA;

MPUMEHSITb [ApoOM U TIPOLIEHTHI /JIsi pellleHus] TIPUKIAJHBIX 3a/lau U3
pa3/IMYHbIX OTPaC/ier 3HaHUU U peaslbHOW JKU3HU;

MIPUMEHSITb TIPUOMDKEHHBIE BBIUMC/IEHHS, TIPAaBU/Ia OKPYTJIEHUS, TIPUKUIKY U
OLIeHKY pe3yJ/ibTaTa BbIUHC/IeHUH;



cBOOO/IHO OMepyupoBaTh TIOHSITHEM: CTelleHb C 1ieJibiIM TIO0Ka3aTeJieM,
WCII0/Ib30BaTh MOAXOAAIYI0 (DOPMY 3aluCU JeUCTBUTENbHBIX YMCE [1Jis1 pelleHust
MpaKTUYeCKUX 3a/lau U Mpe/iCTaB/eHus JJaHHbBIX;

CBOOOJHO OTepUpOoBaTh TOHSATHEM: apu(MeTHUeCKUll KOpeHb HaTypabHOU
CTerneHy;

cBO0OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C pallMOHA/IbHBIM IT0Ka3aTesieMm;

cBOOO/IHO OMepupoBaTh TMOHATUSIMU: JiorapudM UWCaa, JeCITUUHblE U
HaTypaJbHble JIOTapupMbl;

CBOOOJHO OMepupoBaTh TMOHATUSIMU: CHHYC, KOCMHYC, TaHI'€HC, KOTaHTeHC
YKMCI0BOTO apryMeHTa;

OIeprpoBaTh MOHATHUSMU: apPKCUHYC, aDKKOCHHYC W apKTaHI'e€HC UKC/I0BOTO
apryMeHTa.

YpaBHeHNs ¥ HEpaBeHCTBa:

CBOOOJHO OIepUpoBaTh TMOHATUSIMU: TOX/ECTBO, YpaBHeHUe, HepaBeHCTBO,
paBHOCU/IbHbIE YDaBHEHUS U YPaBHEHUSI-CJIe[ICTBYsI, PABHOCU/IbHbIe HEPAaBEHCTBa;

MIPUMEHSITb pa3/IMuHble MeTO/bl pellleHWsi palMOHalbHbIX W ApOOHO-
pallMOHa/IbHLIX ypaBHeHWM, TIPUMEHSTh MeTOJi WHTEepBaj/oB /i pellleHust
HEPaBeHCTB;

cBOOO/IHO OTEepUpOBaTh TOHATHUSIMH: MHOTOWIEH OT OJIHOM IepeMeHHOMH,
MHOTOUYJIEH C L[e/IbIMU KO3(PPuLMeHTaM1, KODHU MHOT0U/IeHa, IPUMEHSTh JleJieHre
MHOTOU/ieHa Ha MHOTOY/IeH C OCTaTKoM, TeopeMy be3y u Teopemy Buerta ajis
pellieHusi 3a7ay;

CcBOOOJHO oOMepupoBaTh TOHSATUSIMU: CHUCTeMa JIMHEWHBIX YpaBHEHUH,
MaTpulia, OmpejenuTeslb MaTpulbl 2 X 2 U €ero TeoMeTPUYecKHUid CMBICI,
WCII0/Ib30BaTh CBOMCTBA ompefenuTesis 2 X 2 [7s BbIUMAC/AEHUS €ero 3HaueHwus,
TIPUMEHSITh  OTIpe/Ie/TUTeNI [/l pellleHrs] CHUCTeMbl JIMHeMHbIX YypaBHEHUH,
MO/le/TUPOBaTh peasibHble CUTYalluU C TIOMOILbIO CUCTeMbI TMHENHBIX ypaBHEHUH,
WCCIe[0BaTh TOCTPOEHHbIe MO/ C TOMOLIbI0 MaTpvl] W ONpejenuTesnei,
VMHTepNpeTUPOBaTh MOJIyYeHHbI pe3y/bTarT;

WCIIO/Tb30BaTh CBOMCTBA [IEMCTBUM C KOPHAMHU /i1 TIpeoOpa3oBaHUs
BbIDa)KeHUH;

BBITIO/THATH TIpeo0pa30BaHus UMCIOBBIX BhIPAYKEHUM, CO/leprKallliX CTeTleHU C
palMOHa/IbHBIM TT0Ka3aTesieM;

WCII0/Ib30BaTh CBOMCTBa norapuMoB J1sT nipeobpa3oBaHus
norapu(mMuuecKux BbIpa’KeHUM;

CBOOOJHO OTepUpOBaTh TIOHSATUSMU: HMppPAlLMOHAbHbIE, TIOKa3aTelbHble U
norapudMuuecKie ypaBHeHHs, HAXO/IUTb UX PellleHUs C TTIOMOII[bI0 PAaBHOCHU/TbHBIX
repexo/i0B WX OCYIL[eCTBJIsisl IPOBEPKY KOPHe;



MIPUMEHSITb OCHOBHbIE TPUTOHOMeTpuueckue (hopMyJibl [i7isi TIpeoOpa30BaHuUs
TPUTOHOMETPUUECKUX BbIpayKeHW;

CBOOOJHO OmepupoBaTh TIOHATHEM: TPUTOHOMETPUUECKOe YpaBHeHHe,
MIPUMEHSITL ~ HeoOXoAuMble  (OPMy/bl  [jis  pellleHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MO/leTMpOBaTh peajibHble CUTyalldd Ha si3bike anreOpbl, COCTaB/STH
BbID@)KEHUS, ypaBHEHMS, HepaBeHCTBA I10 YC/JAOBHMIO 3aJauM, MCCIe10BaTh
TIOCTPOEHHbIE MO/ C MCTIOIb30BaHUEM arirapara ajareopsbl.

DyHKIUM ¥ rpaduKu:

cBOOO/IHO OTIEPUPOBATh TIOHATUAMU: (PYHKLIUS, CIIOCOOBI 3a/laHus (PyHKIIWH,
B3aUMHO oOparHble GYHKIUHA, KOMIO3UIMA GYHKIMKW, Tpaduk GyHKIUY,
BBITIOJTHSITh 3/IeMeHTapHble MpeoOpa3oBaHust rpa(UKOB QPYHKLIUM;

CBOOOJHO OIepUpOBaTh TIOHATUSIMM: 00/1aCThb OTpefesieHUss U MHOXECTBO
3HaYeHUN (PyHKLWH, HY/IU QYHKLUU, TTPOMEXYTKHA 3HAKOIIOCTOSIHCTBA;

CcBOOO/IHO OIepuUpoOBaTh TIOHATUSMU: UETHbIe U HeuéTHbIe (DYHKLUH,
rnepuojuyeckre (PyHKIUU, TPOMEKXYTKM MOHOTOHHOCTH (D)YHKLIMHA, MaKCUMYMbI U
MUHUMYMbl (YHKIMM, HauOo/blllee W HauMeHbIllee 3HaueHWe (GYHKIMM Ha
TIPOMEXXYTKE;

cBOOO/IHO OTIePUPOBATh TIOHATHSAMU: CTeTleHHas (GYHKIUS C HaTypaJbHbIM U
Le/bIM TIOKa3aresieM, rpaduK CTerneHHOW (YHKLMM C HaTypaJbHbIM U Le/bIM
rokasaTesieM, rpadvK KOPHSI N-OM CTereHW Kak (PyHKIMM 0OpaTHOM CTereHu C
HaTypaJIbHbIM M0Ka3areJsieMm;

OTepUpoBaTh TOHATUSMU: JMHeWHasi, KBaJpaTU4yHass W ApoOHO-TMHelHas
(hyHKLIMU, BBITIO/IHATH 3/IeMeHTapHOe UCC/ieZloBaHue U MOCTPOeHUe UX IpaUKoB;

cBOOO/IHO OTepupoBaTh TOHATUSIMM: TIOKa3aTejbHasi U JjorapudmMuueckas
(yHKUMH, UX CBOMCTBA U rpauUKu, MCIO0Jb30BaTh WX rpauKu [Jid pelleHust
yPaBHEHUM;

CcBOOOJHO OMepupoBaTh TMOHSATUSIMU: TPUTOHOMETpHUYecKass OKPY’KHOCTh,
orpejiesieHle TPUTOHOMEeTPUUeCKUX (PYHKI[MI YMC/IOBOTO apryMeHTa;

WCIIO/b30BaTh Tpapuku (QyHKUMM A/ MCCAeoBaHUs TIPOLIECCOB U
3aBUCUMOCTeN TIpY pellleHUH 3a/lay U3 JPYTUX yueOHBIX MpeJMeTOB U peasibHOU
JKV3HHM, BbIpakaTb (POPMyJIaMH 3aBUCUMOCTU MeK/y BeJIMUMHAMU;

Hauyana MmaTeMaTH4eCKOro aHa/iu3a:

cBOOO/IHO OMeprpoBaTh TOHATUSAMU: apumeTHyeckas U TeoMeTpUuecKas
niporpeccusi, 0ecKoHeUHO yObiBarolljasi TeoMeTprUUecKasi porpeccusi, TMHeUHbIN U
5KCIIOHEHL[Ma/IbHbIM POCT, (JOpMYyJ/ia CJIOXKHBIX TMPOLIEHTOB, UMeTh Mpe/CTaB/IeHre
O KOHCTaHTe;

WCIO/Ib30BaTh TPOTPeCcCUU [Jisi pellieHds] peajibHbIX 3ajiau MPUKIIaHOTO
XapakTepa;



cBO0OO/IHO OTIEPUPOBATh TIOHATUSMU: TTOC/Ie[OBAaTe/IbHOCTD, CIIOCOOBI 3a/laHKs
1oC/ie0BaTe/TIbHOCTe, MOHOTOHHbIE M OrpaHAYEHHbIE T10C/Ie[J0BaTebHOCTH,
MOHMMAaTb OCHOBBI 3apOKJEHUsI MaTeMaTWUueCKOro aHajuW3a KakK aHaamsa
0eCKOHEUHO MaJIbIX;

cBO0OO/IHO OTIEPUPOBATh MOHATUSIMU: HeTlpepbIBHbIe (hYYHKI[HH, TOUKHU Pa3pbiBa
rpaduka GyHKIMH, aCUMITTOThI TpaduKka QyHKIIUY;

cBOOO/IHO OrepupoBaTh MOHSATHEM: (GYHKIUS, HelpepbiBHasi Ha OTpe3Ke,
TPUMEHSITh CBOKMCTBA HeTpepbIBHBIX (PYHKLIUM /1J1s1 pellleHus 3a/ay;

CBOOOJHO oOrepupoBaTh TMOHATUSMU: TiepBas YW BTOpasi IPOU3BOJHbIE
(dbyHKIMH, KacaTenbHas K TpauKy QyHKIUU;

BBIUMCJIATH TPOU3BOJHbIE CYyMMBI, TIPOU3BE/€HNs], YACTHOIO Y KOMITO3ULIUH
[BYX (DYHKL[MH, 3HAaTh MPOU3BO/HbIE 37IeMEHTapHbIX (PYHKLWK;

WCII0/Ib30BaTh TeOMeTPUYeCKUN U (PU3MYeCKUWd CMBIC/I TIPOM3BOJHOM IS
pelleHus 3aad.

MHoxecTBa M JIOTHKA:

cBOOO/IHO  OmMepupoBaTh  TOHSATUSIMHU:  MHOXKECTBO,  OMepaluud  Haj
MHO>XeCTBaMU;

VICII0/Ib30BaTh TEOPETHUKO-MHOXKECTBEHHBIN anrapar Jjis ONMCaHus peanbHbIX
TIPOLIECCOB U sIBJIEHUH, MPH PeIlieHnH 3a/lau U3 IPYTUX yueOHBIX TIPeMeTOB;

cBOOO/IHO OTepUpoBaTh TOHATUSIMU: OIpe/ie/ieHre, TeopeMa, ypaBHeHUe-
C/ie[iICTBUe, CBOMCTBO MaTeMaTHUeCKoro 00beKTa, J0Ka3aTe/lbCTBO, PAaBHOCUI/IbHbIE
ypaBHEHMS M HEpaBEeHCTBaA.

K koHily obyuenws B 11 kjacce oOydYarOIUMiiCS TIOMYUYUT CreAyroIIue
TipeIMeTHbIe pe3y/bTaThl TI0 OT/ENbHBIM TeMaM paboueli mporpamMmbl yueOHOTO
Kypca «Asrebpa ¥ Hauasia MaTeMaTUUeCKOT0 aHa/lri3ax:

Yuc/ia ¥ BBIYUC/IEHUA:

CBOOO/HO OTIeprpOBaTh MOHSATUSIMU: HaTypabHOE U Lieioe YKC/I0, MHOYKeCTBa
HaTypaJIbHBIX U LIeJIbIX YMCeJI, UCII0J/Ib30BaTh MPU3HAKHU Je/IMMOCTH LieJIbIX YMCel,
HO/ v HOK HaTypa/ibHbIX 4uCes [Jis pelleHus 3ajad, MPUMEHATb aJifOPUTM
EBknua;

CBOOOJHO OIepyupoBaTh TIOHATHEM OCTAaTKa TI0 MOZYJI, 3aluChiBaTh
HaTypaJIbHbIE UYKCJIa B Pa3/IMYHbIX MO3ULMOHHBIX CUCTEMAaX CUMC/IEHUS;

cBOOO/IHO OTepUpOBaTh TOHATHUSIMH: KOMIIJIEKCHOE UHCI0 W MHOXXEeCTBO
KOMIIJIEKCHBIX UHCesl, TIPeJCTaB/lsATh KOMIIJIEKCHbIe UucC/a B anredpanueckou u
TPUTOHOMETPUUECKOW (hOpMe, BBITOIHATh apU(MeTUUeCcKre orepanuu C HUMHU U
n300pa’kaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBaA:



cBOOO/IHO OTepHpoBaTh TMOHATHSMHU: HWppAlMOHa/bHbIe, TIOKa3aTelbHble U
norapuMrUyecKrie HepaBeHCTBA, HAaXOAUTb MX pelieHhs C T[OMOLIbIO
PaBHOCH/IbHBIX T1ePeX0/I0OB;

OCYLIeCTB/ISAITh OTOOD KOpHel TpU pelleHud TPUTOHOMETPUUECKOTO
ypaBHEHUS;

cBOOO/IHO OIepupoBaTh TIOHSATUEM TPUTOHOMETPUUECKOe HepaBeHCTBO,
MpUMeHsITb  HeoOxoguMble  (GOpMy/bl  [s1  pellleHWss OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HepaBeHCTB;

CBOOOJHO OTepyupoBaTh MOHATUSAMU: CUCTeMa U COBOKYIHOCTb YpaBHEHUN U
HepaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI U CUCTEMBI-C/Ie[ICTBUSI, HAXOAUTb pelleHus
CUCTEMbI U COBOKYMHOCTEW palMOHa/bHbIX, MDPAaLMOHAbHBIX, TT0Ka3aTe/JIbHbIX U
norapupMHUUYeCKUX ypaBHEHU U HEPAaBEHCTB;

pellaTh palLoHabHbIe, vppaloHa/bHbIe, roKasaTesibHble,
norapuMuueckie W TPUTOHOMETpPUUeCKHWe YpaBHEHUsI U  HepaBeHCTBa,
cojiep>kalliie MOZYJIM U MlapaMeTphl;

MPUMEHSTh Tpapuueckre MeTobl AJis pelleHus] ypaBHeHHWH U HepaBeHCTB, a
TaK)Ke 3aflau C rapameTpaMu;

MO/Ie/IUPOBaTh peasbHble CUTyallUd Ha s3blKe aureOpbl, COCTaBJATh
BbID@)KeHUsI, ypaBHEHHs, HepPaBeHCTBA W WX CHUCTEMbI [0 YCJOBUIO 3aflauu,
WCCIe/JoBaTh TIOCTPOeHHble MOJeNd C WCIOJb30BaHUEM armapara anreOphl,
VHTepIIpeTUPOBaTh MOTyYeHHbIN pe3y/ibTarT.

DyHKIUM ¥ rpaduKu:

CTpOUTh TpadyKu KOMMO3UIMK (QYHKIUNA C TIOMOIIbI0 3/IeMeHTapHOro
WCC/IeJOBAaHUS U CBOMCTB KOMIO3ULMH ABYX (DYHKILIWA;

CTPOUTH reoMeTprUUecKre 06pa3bl ypaBHeHU 1 HepaBeHCTB Ha KOOPIUHATHOM
TIJIOCKOCTH;

CBOOOJHO OMepupoBaTh TMOHATUSIMU: TpadUKd TPUTOHOMETPUUECKUX
yHKLpiL

MpUMeHsITb (QYHKUUU [JiS MOZE/JHMPOBaHUsI W HWCC/Ae[lOBaHUSl peaTbHbIX
TMpOLIECCOB.

Hauasjia MaTeMaTH4eCKOro aHa/im3a:

WICII0JIb30BaTh MPOU3BOJHYIO /ISl UCCIeJ0OBaHUsI (DYHKLIMKM Ha MOHOTOHHOCTb
Y 5KCTPEMYMBI;

HaxoAUTh Haubosblllee U HauMeHblllee 3HaueHUst GYHKI[MM HeTllpepbIBHOW Ha
OTpE3KE;

WCII0JIb30BaTh TPOU3BOJHYIO [/l HaXOXK/AEHHsI HaWIyullero pellieHus B
TIPUK/IA/IHBIX, B TOM YKUCJIe COLIMa/IbHO-3KOHOMUUECKHUX, 3a/lauax, Ji/isl Onpe/esieHust
CKOPOCTH Y YCKOp€eHHs Tpoliecca, 3ailaHHOT0 (popMyioi Uau rpavkoMm;



cBOOO/IHO  OMepHpoBaTh TOHATUSIMU: TepBOOOpa3Hasi, Orpefe/NéHHbBIN
WHTerpaja, HaxXOAWUTb TiepBoOoOpa3Hble 37eMeHTapHbIX (QYHKLUA U BBIUUCISATDH
uHTerpan 1o gopmyne HetoToHa-JleiibHu1la;

HaXO/IUTh TUIOLA/IN TUVIOCKUX (UTYP U 0OBEMBI TeJl C MIOMOIIbI0 UHTETpaia;

MMeTb TMpeJCTaB/eHue O MaTeMaTHYeCKOM MOJeJIUPOBAaHMK Ha MpUMepe
cocTaB/ieHus AuddepeHIMaNIbHBIX YPaBHEHUM;

pelliaTh TPUK/a/HbIe 3aZjaud, B TOM UHC/Ie COLMaJbHO-95KOHOMUYECKOro U
(ur3MuecKoro xapakrepa, CpeJjiCTBAMH MaTeMaTHYeCKoro aHam3a.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 K/TACC

n/n

HaumeHoBaHUe pa3jejioB u
TEM IPOrpaMmbl

KosmmyecTBO uacoB

Bcero

KoHTpo/bHBIE
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHBIE

(mudpossble)
oOpa3oBaTe/bHbIE

pecypchbi

MHO>KeCTBO /1eMCTBUTE/IbHBIX
yucen. MHOrouseHsbl.
ParyioHanbHbIe ypaBHEHUs U
HepaBeHCTBa. CUCTEMBI
JUHEeNHbIX ypaBHeHU!

24

OyHKIMU U TpadUKHU.
CreneHHasi QyHKLUS C Lie/bIM
roKasaresem

12

ApudmeTtrueckrii KopeHb N-
oii ctereHu. VippaljoHaibHble
ypaBHeHUsI

15

[TokasarenbHas (GyHKLYS.
[TokasatenbHble ypaBHEHUs

10

Jlorapudmuueckasi GyHKLIUS.
Jlorapugmuueckue ypaBHeHUs

18

TpuroHomerpruueckue
BbIpa)KeHUs1 U ypaBHEHUs

22

ITocnemoBaTtennbHOCTA U
MpPOrpeccuu

10

HenpepriBHble GyHKIMN.
ITponsBoaHas

20




[ToBTOpeHue, 060011jeHNe,
CHUCTeMaTHU3aLys 3HAaHUH

OBLIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

136

10




11 K/TACC

KouuecTBO yacoB

JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U Kontponbubie | TIpakruueckue (uudpossbie)
n/m | TeM NpPorpaMmbl Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchbl
1 UccnenoBanue GyHKLUMN C 27 1
MOMOILIBIO TTPOM3BOIHOM
2 [TepBoOOpa3Hasi U UHTErpasl 12 1
I'padpuiku
TPUTOHOMETPUUECKUX
3 byHKIM. 14 1
TpuroHomeTprueckue
HepaBeHCTBa
WppaloHasnbHble,
4 roKasaresbHble U 24 1
norapudmMuueckue
HepaBeHCTBa
KomriekcHble urciia 10 1
6 HarypanbHble ¥ 1je/ible yucia 10 1
CucTeMbl paljMOHa/TbHbIX,
7 VppaLMOHa/IbHBIX 1 1
roKasaresbHbIX U
norapu(MuuecKix ypaBHeHUM
8 3asiauu C napameTpamMu 16 1
9 [TorTOpeHMe, 060011eHNe, 16 5

CHCTeMaTH3al[ysl 3HaHUN




OBUIEE KOJINMYECTBO YACOB
I10 ITPOI'PAMME

136

10







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

n/n

Tema ypoka

KosmmyecTBO uacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHus

JJIEKTPOHHBIE

nu¢poBbIe
oOpa3oBaTe/bHBIe

pecypchbI

MHOXeCTBO, orneparuu Haj
MHO>KeCTBaMU U UX CBOMCTBA

HNuarpammsbl Ditiepa-BeHHa

[TprMeHeHHe TeopeTHKO-
MHO>KeCTBEHHOT'0 arrapara /ijis
pellieHus 3a7au

ParonanbHble ynca.
OOBbIKHOBEHHbIE U [IeCATUUHbBIE
JIpoOw, TIPOLIeHThI, OeCKOHEeUHbIe
rieproiiueckuie Apoou

PanonanbHble ynca.
OOBbIKHOBEHHbIE U [IeCATUUHbBIE
ZIpoOwu, TIPOLIeHThI, OeCKOHEeUHbIe
repuoinyeckrie Apobu

[TpumeHeHue Apobeit u
TIPOLIEHTOB [I/Is1 PeIIeHUsI
MIPUK/IaHbIX 3a/a4

[TpumeHeHue fApobeit 1
TIPOLIEHTOB [|JIs1 peLleHus]
TIPYK/IaHBIX 3a/jau

[elicTBUTE/IbHBIE YKCIA.




PauroHanbHbIE U
HWppalyOHa/IbHbIe UKC/ia

ApudmeTrueckre oneparum C
JleMICTBUTE/IbHBIMU UKCIaMU

10

Moy/ib IeCTBUTETBHOTO UKMC/Ia
U ero CBOMCTBA

11

[TpubmMKEHHBIE BHIYUCIEHUS,
TIpaBMJIa OKPYTJIeHUs], IPUKU/IKA
1 OLleHKa pe3y/bTara
BBLIUMC/IEHUH

12

OcHOBHbIE METO/IbI PelleHusT
Le/bIX U APOOHO-pal[OHATBHBIX
ypaBHeHMII 1 HepaBeHCTB

13

OCHOBHBIE METO/IbI pelleHust
1[eJIbIX ¥ POOHO-PalMOHATBHBIX
ypaBHEHHWI Y HePaBeHCTB

14

OcHOBHbIE MEeTO/ibl PelleHusT
1[eJTbIX ¥ POOHO-PalMOHATBHBIX
ypaBHEHWH Y HEPaBEHCTB

15

MHorou/ieHbl OT O/IHOM
riepeMeHHOMU. [lefieHre
MHOTO4/IeHa Ha MHOTOUJIeH C
ocratkoM. Teopema besy

16

MHorouieHbl C 1e/TbIMU
Ko3(duipentamu. Teopema
Buera

17

Pemniennie cructeM JTMHEHHBIX
ypaBHeHUH




18

PertieHne crucTeM JIMHEHHBIX
ypaBHeHUM

19

MaTtpuiia CUCTeMbI TUHEHNHBIX
ypaBHeHul. OnipesiesiuTenb
MaTpuLbl 2X2, ero
reoMeTpUUeCKUid CMBICT U
CBOWCTBA; BbIYMCJ/IEHHE €T0
3HaueHusl

20

Ornpefienivresib MaTPULIbI 2X2,
€ro reoMeTpuYeCKUl CMbIC U
CBONCTBA; BbIUKC/IEHUE er0
3HaueHUst

21

[IpumeHeHue onpesieTuTeNs A5
pelleHus: CUCTEMBI JIMHEUHbBIX
ypaBHEeHUH

22

PerieHrie MpUK/IaiHBIX 3a/iau C
TOMOII[bIO0 CUCTEMBbI JIMHEHHBIX
ypaBHEHUH

23

PerieHue npuk/iafHbIX 3aau C
MIOMOILIBIO CUCTEMBI IMHEHHBIX
ypaBHEHUH

24

KoHTpospHas pabora:
"PaloHasibHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHbIX ypaBHeHU"

25

DyHKIUS, CIIOCOOBI 3a/JaHUST
¢dbyHKI[MH. B3aMHO 0OpaTHBIe
dbynkumm. Komnosuiys GyHKImi




26

I'paduik pyHKLIMH.
OnemMeHTapHble NTpeoOpa3oBaHus
rpaguKoB (PyHKIMI

27

OO6sacTh orpe/ieNIeHUs U
MHO>KeCTBO 3HaueHU (QyHKI[UH.
Hynu @yskiuu. I[IpoMexyTku
3HaK [OCTOSHCTBA

28

YéTHbIe U HeUETHbIe (PYHKLIMU.
[Tepuouueckrie GyHKLMU.
IIpoMe)KyTKY MOHOTOHHOCTH

byHKIMM

29

MaKCHMyMbl 1 MUHUMYMBI
¢byukuun. Hanbosbiee u
HavMeHblllee 3HaueHue QyHKIUN
Ha MPOMEXKYTKe

30

JlvHeliHasi, KBaJjpaTUUHasi U
IpobHo-TMHeHHast QYHKLUH

31

OneMeHTapHOe UCC/e/joBaHKe U
ToCTpoeHue rpauKOB 3TUX

byHKIMI

32

O/eMeHTapHOe UCC/le[j0BaHue U
MOCTPOeHNe rpaKOB 3THUX

byHKIMM

33

CrerneHs C 11e/TbIM MMOKa3aTesieM.
bunom HrurotoHa

34

CrereHb C 11e/IbIM IT0Ka3aTesieM.
bunom HrrotoHa

35

CreneHHasi QyHKLUS C




HaTypaJ/IbHBIM U Li€J/IbIM
roka3saresnem. Eé cBolicTBa 1

rpaduk

36

KoHTpospHast pabora:
"CreneHHasi pyHKUus1. Eé
CBOMCTBA U rpauk"

37

ApudmeTrueckuii KOpeHb
HaTypa/bHOM CTeNeH! U ero
CBOMCTBA

38

ApudmeTrnueckuii KOpeHb
HaTypa/bHOM CTeleH! U ero
CBOMCTBA

39

[Tpeobpa3oBaHus UMC/IOBBIX
BbIpa)kKeHUH, CoJieprKalliix
CTereHu U KOPHU

40

[Tpeo6Gpa30BaHUs UHC/IOBBIX
BbIpaKeHHUH, COieprKaliiix
CTerieH! U KOPHU

41

[Tpeobpa3oBaHUs UHC/IOBBIX
BBbIpayKeHHUH, CoieprKaliinix
CTeTeH!d U KOpHU

42

VppalioHasibHble YpaBHeHUs!.
OCHOBHbIE METO/IbI pelleHUst
VppaLOHA/IbHBIX YPaBHEeHUMN

43

VppaijyoHaabHble ypaBHEHHUSI.
OcHOBHbIE METO/bI PelleHust
VppaLMOHA/IbHBIX YpaBHEHUI

44

VppaijoHanbHble ypaBHEHUSI.




OCHOBHbBIE METO/IbI PeIlIeHUs
VppaloHa/IbHBIX YPaBHEHUM

45

PaBHOCH/IbHBIE TIEPEXO/IbI B
pelleHr UppaLMoHaIbHBIX
ypaBHEHUH

46

PaBHOCU/IbHBIE TTepeXO0/ibl B
pellieHUY UppaljMoHaTbHbIX
ypaBHEHUH

47

PaBHOCH/IbHBIE TIEPEXO/IbI B
peleHNH NppaLMOHA/IBHBIX
ypaBHeHUM

48

PaBHOCH/IbHBIE TT€PEXO/Ibl B
pelleHNH UPPaLMOHaTbHbBIX
ypaBHeHUM

49

CgoiicTBa U rpavk KOpHs n-0ii
CTereHu Kak (yHKLMU 0OpaTHOM
CTereHu C HaTypaJbHbIM
roKasareJsieM

50

CgoiicTBa U rpauk KOpHs n-0ii
CTereHU Kak QyHKIUM 0OpaTHON
CTereHu C HaTypaJbHbIM
ToKasaresiemM

51

KontpospHast pabota: "CBoiicTBa
Y rpadUk KOpPHS N-0i1 CTereH!.
VppanioHaibHble ypaBHeHUs "

52

CrerieHb C palfiOHaTbHBIM
[IoKasarejieM U eé CBOICTBa

53

CremneHs C pallMOHA/IbHBIM




TI0Ka3arejeM U eé CBOMCTBA

54

CreneHb C parjioHa/IbLHBIM
[I0Ka3arejieM U eé CBOUCTBaA

55

[TokazaTenbHasi GyHKLS, eé
CBOMCTBa U rpadukK

56

Vcnosb3oBanue rpaduka
GYHKI[UU 715 peliieHust
ypaBHeHUM

57

W cnonb3oBaHue rpaduka
(byHKUMY 7151 pelleHust
ypaBHEHUH

58

ITokasare/nbHble ypaBHEHHUS.
OCHOBHbIe MeTO/IbI pellieHUst
TOKa3aTe/bHbIX YPaBHEHUU

59

[TokazaTenbHble YpaBHEHUSI.
OcHOBHbIE METO/ibI PelleHust
roKasarebHbIX YPaBHEHUU

60

[TokasarenbHble ypaBHEHUSI.
OcHOBHbIE METO/ibI pPeLleHus
NoKa3aTe/IbHbIX ypaBHEHUH

61

KouTtpospHast pabora:
"TToka3arenbHast PyHKLIUS.
ITokasaresibHbIe YpaBHeHUS"

62

Jlorapugm uncsa. CBoiicTBa
norapudma

63

Jlorapudwm uncna. CBolicTBa
norapudma

64

Jlorapudwm uucsia. CBoicTBa




norapupma

HecaTryHble U HaTypa/bHbIe

65
norapuQmbl

66 HecATryHble U HaTypa/bHbIe
norapuMbl

67 [Tpeobpa3oBaHue BbIpayKeHUH,
CoJieprKalux jaorapru@mbl

68 [Tpeobpa3oBaHue BbIpaKEHUH,
cofiep>Kallx JIorapupMel

69 [TpeobpasoBaHue BbIpayKeHHUH,
coiepyKallux aorapudmbl

70 Jlorapudmuueckasi pyHKLusI, eé
CBOMCTBA U rpauk

7 Jlorapudmuueckas GyHKIus, eé
CBOMCTBa U rpaduk
Wcnonb3oBaHue rpauka

72 (GYHKLMY /17151 pelleHust
ypaBHeHUH
Vcnonib3oBaHue rpaduka

73 GYHKLUMY 7151 pellieHust
ypaBHeHUM
Jlorapugmuueckue ypaBHeHHUs.

74 OCHOBHBIE MeTO/IbI pelleHus
norapu(pMuUecKix ypaBHeHUN
Jlorapugmuueckue ypaBHeHHUs.

75 OCHOBHBIE MeTO/ibl peLleHUs
norapupMUUecKiux ypaBHeHHH

76 JlorapudmMuueckue ypaBHeHUs.




OcHOBHbIE METO/IbI PelleHus
norapuMuuecKux ypaBHeHU!

77

PaBHOCH/IbHBIE TIEPEXO/IbI B
pellieHrH JIoTapuhMUUIecKmx
ypaBHEHUH

78

PaBHOCU/IbHBIE TTepeXO0/ibl B
pellieHrH JiorapuhMruyecKmx
ypaBHEHUH

79

KonTponbHas paboTa:
"Jlorapudmuueckast QyHKLHSI.
Jlorapudmuueckre ypaBHeHuUs"

80

CI/IHy'C, KOCHHYC, TAHI'€HC U
KOTaHI'€HC YKMC/IOBOTI'O aprymMmeHTa

81

CuHYyC, KOCHHYC, TaHT€HC U
KOTaHI'eHC YMCJIOBOTO apryMeHTa

82

ApKCUHYC, aDKKOCUHYC U
apKTaHreHC YUCJIOBOTO
aprymeHTa

83

APpKCHHYC, aDKKOCUHYC 1
apKTaHTeHC YMC/I0BOrO
aprymMeHTa

84

TpuroHomerpuueckas
OKDY>KHOCTb, OIlpejie/ieHHe
TPUTOHOMETPUUECKUX (PYHKLIMU
YKC/I0BOTO aprymMeHTa

85

TpuroHomerpuueckas
OKDY’KHOCTb, OIlpefie/ieHye
TPUTOHOMETPUUECKUX (PYHKLIMU




YKC/IOBOTO apryMeHTa

OCHOBHbIe TPUTOHOMETpPUYECKHe

86
¢dhopMmybl

87 OCHOBHbIe TPUTOHOMETpPUYECKHe
hopmyJibl

a8 OcCHOBHBIE TPUTOHOMETpPUYECKHE
(hopMy bl

89 OCHOBHbIe TPUTOHOMETpPUYECKHe
hopMy b
[Tpeobpa3oBaHue

90 TPUTOHOMETPHUUYECKUX
BbIpa>kKeHUM
[Tpeobpa3oBaHue

91 TPUrOHOMETPUYECKUX
BbIpa)keHUM
[Tpeobpa3oBaHue

92 TPUTrOHOMETPUYECKUX
BbIDa)KeHUH
[Tpeobpa3oBaHue

93 TPUTrOHOMETPUYECKUX
BbID&KEeHUU

94 PelieHne TpUroHOMeTpUUYECKUX
ypaBHeHUH

9 PellieHue TpUroHOMeTPUUYECKUX

> ypaBHeHUH

96 PerieHue TpUroHOMeTpUUYECKUX
ypaBHEHUH

97 Pemmenvie TpuroHoMeTpruyYeCKUX




ypaBHeHUM

98

PerieHrie TPUrOHOMETPUUECKUX
ypaBHEHUH

99

PellieHre TpUrOHOMETPUUYECKUX
ypaBHeHUM

100

PelieHrie TpUroHOMeTpUUECKUX
ypaBHEeHUM

101

KouTtpospHast pabora:
"TpuroHomeTpuueckue
BbIpaXXeHUs U
TPUTOHOMeTpUYecKue
ypaBHeHUA"

102

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/laHus MOC/e0BaTe/IbHOCTEN.
MeToj MaTeMaTU4YeCKOou

VHAYKLUU

103

MOHOTOHHBIE U OrPaHUYeHHbIE
M0C/IeZIoBaTeIbHOCTH. VicTopust
aHa/M3a 0eCKOHeYHO MaJIbIX

104

ApudmeTrueckasi mporpeccust

105

I"'eomeTpuueckas rnporpeccus

106

BeckoHeuHo yObIBaroIIias
reoMeTpruyecKasi porpeccust

107

CymMa 6eckoHeuHO yObIBaroIIei
reoMeTpUUeCcKOr Nporpeccuu

108

JIVHEeUHBIN U
5KCITOHeHLMa/IbHBIN pocT. Yucno
e. @opmyJia CJIOKHBIX




IMPpOLIEHTOB

JIMHEeUHBIN U
5KCITOHeHLUa/IbHBIN pocT. Yucno

109
e. @opmyJia CJIOKHBIX
TIPOLIEHTOB
Vicnosip30BaHye NpOrpeccuu Jijist
110 pelleHrs peasbHbIX 3a7a4
TIPUK/IaIHOTO XapakTepa
KonTponbHas paboTa:
111 "ITocnemoBaTeIbHOCTU U
nporpeccun”
112 HenpepriBHbIe QYHKIIMM U UX
CBOWCTBA
1 Touka paspbiBa. ACUMITOTBI
3 rpaduKoB (PyHKLMIA
114 CeoiicTBa GhyHKLIUN
HeIpepbIBHBIX Ha OTpe3Ke
1 CaoricTBa QyHKLMM
> HerpepbIBHBIX Ha OTpe3Ke
1 MeTog, UHTepBanoB JJis pelleHus
6 HepaBeHCTB
117 MeTog, UHTepBasoB JJis pelleHus
HepaBeHCTB
118 MeToj, UHTepBaoB JJis pelleHus
HEpaBeHCTB
[IpumMeHeHre CBOWCTB
119 HernpepbIBHbIX QYHKIMN /151

pelleHus 3ajau




[TpriMeHeHVe CBOMCTB

120 HeTpepbIBHBIX QYHKLIUM /151
pellieHus 3a7a4u

121 I[TepBasi 1 BTOpasi NpOU3BO/{HbIE
byHKIUM

129 OripezienieHye, reoMeTpUUeCKU
CMBICJT IPOU3BOJHOMN

123 Onpenenenuve, GpusnuecKui
CMBICJT TIPOU3BO/JHOM

124 YpaBHeHHe KacaTe/bHOU K
rpaduKy QyHKIUM

195 YpaBHeHHe KacaTe/lbHON K
rpaduky hyHKIUN

196 [Tpou3Bo/iHBIE 3/IeMEeHTapHbIX
byHKIM

197 [TpousBo/iHbIE 3/1eMEHTapHBIX
byHKIMI
[Ipou3BoaHast CyMMBI,

128 MpOM3Be/|eHNUs, YaCTHOIO U
KOMITO3UL[MU (PYHKLIUMA
[Tpon3BogHast CyMMBI,

129 MPOM3Be/IeHNs], YaCTHOTO U
KOMITO3ULIMU (PYHKLIUIA
[TpousBoiHasi CyMMBbI,

130 MPOM3Be/|€HNs], YaCTHOTO U
KOMIIO3ULIMK QYHKLIAN

131 KonTtponbHast pabora:

"[IpousBogHas"




[ToBTOpeHue, 060011jeHNe,

132 CHCTeMaTH3al[ysl 3HaHMI: 1
"YpaBHeHus"
[ToBTOpEHME, 060OIIIEHHE,
133 cucTeMaTr3alus 3HaHUM: 1
"@yHKUHAN"
134 MToroBasi KOHTpO/IbHAsI paboTa 1 1
135 WToroBasi KOHTpO/IbHAsi paboTa 1 1
136 [ToBTOpeEHMUe, 0606LueH1:1e, 1
CUCTeMaTu3alius 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KouuecTBO yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jdara
U3ydeHus

JJIeKTPOHHBIE
nu¢poBbIie
o0pa3oBarTe/ibHbIE

pecypchbl

[TprMeHeHre IPOM3BOAHOU K
WCCIeJ0BaHUI0 (DYHKLMM Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IpumeHeHre TPOU3BOAHOU K
vcceoBaHui0 QYHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpuMeHeHre TIPOU3BOAHON K
vcceoBaHuI0 GYHKIMM Ha
MOHOTOHHOCTH U 9KCTPEMYMBI

[TprMeHeHre TPOU3BOAHOM K
HccieloBaHuI0 (PYHKIMM Ha
MOHOTOHHOCTh U SKCTPEMYMBI

[TprMeHeHVe IPOM3BOJHON K
vccneoBaHuI0 (QyHKIMM Ha
MOHOTOHHOCTb Y SKCTPEMYMBI

ITprMeHeHre IPOM3BOJHON K
vccneoBaHuio GYHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxxeHre HauboIbIIero u
HAMMEHbIIIEro 3HAUeHHSI
HeTpepbIBHOW (YHKIIUU Ha
OTpe3Ke




Haxo)xieHre Haubo/IbIIero u
HauMeHbIIIero 3HaueHust
HerpepbIBHOW (PYHKI[MY Ha
oTpe3Ke

Haxo)xieHre Haubo/IbIIero u
HauMeHbIIIero 3HaueHust
HerpepbIBHOW (PYHKI[MY Ha
oTpe3Ke

10

Haxo)xieHre Haubo/IbIIero u
HauMeHbIIIero 3HaueHust
HerpepbIBHOW (QYHKLIMY Ha
oTpesKe

11

Haxo)xeHre Haubo/IbIIero u
HauMeHbIIIero 3HaueHust
HerpepbIBHOW (DYHKLIMY Ha
OTpe3sKe

12

HaxoxxeHre Haubo/IbIIero u
HauMeHbIIIero 3HaueHust
HeTnpepbIBHOW (YHKIIMU Ha
OTpe3Ke

13

[IpumeHeHvie TIPOU3BOAHOU
[J1s1 HAXOXKJ|eHUsl Hau/Tyulliero
pelleHus B IPUKJIaJHBIX
3aziauax

14

[TpuMeHeHe TIPOU3BOAHOM
JUTSI HAXOXKJeHUsT HarJTyuIllero
pellieHust B TIPUK/IaHBIX
3aZiauax

15

[TpuMeHeHe TIPOU3BOAHOM




J1s1 oTIpejie/ieHusi CKOPOCTH U
yCKOpeHHUsI Tipoliecca,
3a/laHHOTO (hOPMYJION WU
rpapuKkom

ITpriMmeHeHVie IPOM3BOHOM
JJ1s1 OoTIpe/ie/IeHUsl CKOPOCTH U

16 YCKOp€eHHUs TIpoLiecca,
3a/laHHOTO (hOPMYJION WU
rpaguKkomM

17 Kommnosuius GpyHKLmit

18 Kommosutust pyHKLMiA

19 Komnosunms QyHKImi
'eomeTpuueckue 06pasbl

20 ypaBHEHWI Ha KOOPJIWUHATHOM
TIJIOCKOCTH
I'eomeTprueckre oOpasbl

21 ypaBHeHHI Ha KOOPAWHATHOU
TIJIOCKOCTH
KonTtponbHas pabora:

22 "UccnenoBanue GyHKLMM C
TIOMOIIIbIO TIPOM3BOAHOMN"

23 ITepBooOpa3Hasi, OCHOBHOE
CBOMCTBO 1epBO0OPa3HbIX
[TepBoOOpasHbIe

94 3/IeMeHTapHbIX (DYHKLIUH.
[IpaBuia HaxOXAeHUs
1epBo0Opa3HBIX

25 [TepBooOpa3sHbIe




3/1eMeHTapHbIX (PYHKLIWH.
IpaBuia HaxOXeHUs
1epBo00Opa3HbIX

26

Wnterpan. I'eomeTpryeckuit
CMBIC/T UHTerpaja

27

Brruncnienue orpezie/iEHHOTO
WHTerpasa rno gopmyJie
HerotoHa-J/IeibHuIa

28

BeIunicsieHe onpeieIéHHOTO
WHTerpasna rno gopmyJie
HerotoHa-J/IeibHuIa

29

IIpuMmeHeHue WHTerpasa [
HaxXOXX/JeHUsl IUIoLazien
TJIOCKUX (Uryp

30

[IpuMeHeHve vHTerpasa s
HaXO0/leHUst 00bEMOB
reoOMeTpUUYeCKUX TeJjl

31

[Ipumepsl pereHuU
I depeHMaIbHbBIX
ypaBHEHUH

32

[TpuMepsl peleHui
nvddepeHIMaTbHBIX
ypaBHEHUH

33

MaremaTrueckoe
MO/Ie/IMpOBaHue peaslbHbIX
TMPOLIECCOB C MOMOLBIO
nvddepeHIMaTbHBIX
ypaBHEHUH




34

KoHTpospHas pabora:

"[TepBo0Opa3Has u uHTErpan”

35

TpuroHomerpuueckue
(GyHKLMH, UX CBOMCTBA U
rpaduku

36

TpuroHomeTprueckue
(GyHKI[UM, UX CBOWMCTBA U
rpaduKu

37

TpuroHomeTpuueckue
(GyHKL[MM, UX CBOWCTBA U
rpaduKu

38

TpuroHomeTpuueckre
(yHKLMM, UX CBOMCTBA U
rpaduKu

39

TpuroHomerpuueckue
(GyHKLMH, UX CBOMCTBA U
rpauku

40

OTt60p KOpHeit
TPUTOHOMETPUYECKUX
yPaBHEHUM C TOMOLL[bIO
TPUTOHOMETPUYECKOH
OKPY’>KHOCTH

41

OTt6op KOpHeit
TPUTOHOMETPUYECKUX
yPaBHEHUM C TTOMOLL[bIO
TPUTOHOMETPUYECKOU
OKPY’>KHOCTH

42

OTt60p KOpHeit




TPUTOHOMETPUUECKUX
ypaBHEHUH C TOMOIIIbIO
TPUTOHOMETPUYECKOM
OKDY>KHOCTH

43

OT160p KopHeit
TPUTOHOMETPUYECKUX
ypaBHEHUH C TOMOIIIbIO
TPUTOHOMETPUYECKOM
OKDY>KHOCTH

44

Perenue
TPUTrOHOMETPUYECKUX
HepaBeHCTB

45

Perenue
TPUTrOHOMETPUYECKUX
HepaBeHCTB

46

Perienue
TPUTOHOMETPUYECKUX
HepaBeHCTB

47

Peiienue
TPUTrOHOMETPHUYECKUX
HepaBeHCTB

48

KoHTpospHas pabora:
"TI'paduku
TPUrOHOMEeTPUYECKUX
GbyHKIu.
TpuroHomerpuyeckue
HepaBeHCTBa"

49

OcCHOBHBIE METO/JbI pelieHus
IMOKa3aTe/IbHbIX HePpaBEHCTB




OcHOBHBIE METO/bI peleHus

>0 TNOKa3aTe/IbHbIX HePaBeHCTB
51 OCHOBHbBIE METO/IbI pelleHUst
MoKa3aTe/IbHbIX HePaBeHCTB
£ OcCHOBHbIe MeTO/IbI pelleHUst
N0Ka3aTe/IbHbIX HEPaBEeHCTB
OCHOBHbIE METO/IbI pellieHUst
53 norapu(MuuecKux
HepaBeHCTB
OCHOBHbIE METO/IbI pellieHUst
54 JorapupmMUuecKmux
HEepaBeHCTB
OCHOBHbIe MeTO/IbI pellieHUst
55 JorapupmMUUecKmx
HEepaBeHCTB
OcCHOBHbIe MeTO/IbI pellleHUst
56 norapudMuuecKux
HEepaBeHCTB
57 OCHOBHbBIE MeTO/Ibl pellieHUs]
VppaLMoHa/IbHbIX HepaBeHCTB
58 OCHOBHbBIE METO/IbI pellieHUst
VppaloHa/IbHbIX HEPABEHCTB
£q OcCHOBHbIe MeTO/IbI pellleHUs!
VppaLoHa/IbHbIX HEPaBEHCTB
60 OCHOBHbBIE METO/IbI pellieHUs
VppaLoOHa/IbHbIX HepaBeHCTB
61 I'paduueckue MeTo/ bl

pemieHrs UppaliMOHA/IbHBIX




ypaBHeHUM

62

['padrueckuie MeTO/bI
pelLleHNs MppaljMOHa/IbHbIX
ypaBHEHUH

63

['paprueckue MeTo/IbI
pellieHus TToKa3aTelbHbIX
ypaBHEHUH

64

['padrueckrie MeTO/bI
pellieHus TT0Ka3aTe/lbHbIX
HEpaBeHCTB

65

['padriueckuie MeTOAbI
pellieHus1 TorapuhMHUUecKuX
ypaBHeHUM

66

['padrueckue MeTO/IbI
pellieHus1 JTorapuMUIecKux
HEpaBeHCTB

67

['paprueckue MeToIbI
peleHust TorapuPMUUeCcKruX
HepaBeHCTB

68

['paprueckue MeToIbI
pelLleHNs TToKa3aTeTbHbIX U
norapu(MuuecKux ypaBHeHUM

69

I'padrueckurie MeTO/bI
pellieHus TTIoKa3aTeTbHbIX U
norapudMUuecKux ypaBHeHU!

70

['padriueckuie MeTO/bI
pelLleHUs MoKa3aTe/TbHbIX U
Jorapu(pMUUecKux




HepaBeHCTB

71

['padrueckuie MeTO/bI
pelleHNs MoKa3aTe/bHbIX U
JorapupmMUUecKmux
HepaBeHCTB

72

KonTponbHas paboTa:
"MppanuoHanbHble,
roKasaTesibHble U
norapudmMuueckre
HepaBeHCTBa"

73

KommnekcHble unca.
Anrebpanueckas u
TpUTrOHOMeTpUUecKasi (HopMbl
3aMMCU KOMILIEKCHOI'O UMC/a

74

KomnnekcHble unca.
Anrebpanueckas u
TpUrOHOMeTpUuecKasi Hhopmbl
3aIlMCHU KOMILIEKCHOT'O UMC/a

75

ApudmeTnueckue orepalyu C
KOMIJIEKCHBIMHU YHC/TaMHU

76

ApudmeTrueckre oreparum C
KOMIT/IEKCHBIMU YU CJ/IaMU

77

M300parkeHre KOMIIEKCHBIX
yucesa Ha KOOPAUHATHOU
TJIOCKOCTH

78

V300pakeHre KOMIT/IEKCHBIX
yurcea Ha KOOPAUHATHOU
TIJIOCKOCTH




79

®opmyna Myaspa. KopHu n-
Ol CTeIleH! U3 KOMIUIEKCHOIO
yucia

80

®opmyna Myaspa. Kopuu n-
O CTereHu U3 KOMILJIEKCHOTO
yucia

81

TTpyuMeHeHVe KOMIUIEKCHBIX
YKCes JJis PeleHust
(bu3nUeCKUx U
reoMeTpUUeCKUX 3aJau

82

KonTponbHas paboTa:
"KomruiekcHsle uncia'

83

HaTypaanLIe U 1eJible 4Krcia

84

HatypanbHble U 1je/ible Ync/a

85

[IpumeHeHue NTPU3HAKOB
Jle/TMMOCTH LieJIbIX UrCel

86

[TprMeHeHre PU3HAKOB
JIeTMMOCTH Lie/IbIX YMCes

87

[IpyiMeHeHVe NpHU3HAaKOB
Jle/TMMOCTH LieJIbIX YuCe/I:
HO/J u HOK

88

IIpumMeHeHe NTPU3HAKOB
Jle/TMMOCTH LieJIbIX UKCe/T:
HO/J n HOK

89

[TpriMeHeHVe IPHU3HAKOB
[leJIMMOCTH Lie/IbIX YMCe/I:
OCTaTKH 110 MOAYJIIO

90

ITpriMeHeHVe IPHU3HAKOB




Ae/TMMOCTH LeJIbIX UHCesI:
OCTAaTKH I10 MOAYJ/IHO

91

[IpuMeHeHue NIPHU3HAKOB
[le/TMMOCTH LieJIbIX YUCeT:
anroputm EBkiuza as
pellieHus 3a/ay4 B LjeJIbIX
yucIax

92

KouTtpospHast pabora:
"Teopus Lie/bIX uncen"

93

Cucrema U COBOKYITHOCTb
ypaBHeHM. PaBHOCU/IbHBIE
CUCTEeMBI U CUCTEMBI-
C/1eCTBUSA

94

CucreMa ¥ COBOKYITHOCTb
ypaBHeHUI. PaBHOCU/TbHBIE
CUCTEMBbI U CUCTEMBI-
cnefCcTBUS

95

OcCHOBHbBIE MeTO/Ibl pellieHUs]
CHUCTeM U COBOKYTTHOCTe
paLMOHAIbHBIX ypaBHEHUH

96

OCHOBHbBIE METO/IbI PeIleHUs
CUCTEM M COBOKYITHOCTEH
VppalMoHa/IbHBIX YPaBHEHUM

97

OcHOBHBIE METO/bI pelleHus
CUCTEeM U COBOKYITHOCTEU
NoKasaTre/bHbIX YPaBHEHUN

98

OCHOBHbIe MeTO/Ibl pellleHUst
CUCTEM Y COBOKYTTHOCTeU




roKasaTre/bHbIX YPaBHEHUU

99

OCHOBHbIE METO/IbI pellleHUst
CUCTEeM U COBOKYITHOCTEU
norapupmMUUecKiux ypaBHeHHH

100

OCHOBHBbIe MeTO/[bl pelleHHs
CUCTEM U COBOKYITHOCTeU
norapr(MUUeCKUX ypaBHEHHUH

101

[TpuMeHeHMe CUCTEM K
peIIeHNI0 MaTeMaTHUeCKHUX
3a/1au ¥ 3a/1a4 U3 Pa3/IMYHBIX
obacTelt HayKu U peasbHOU
YKW3HU, UHTePIIpeTaLys
TIOJTyYeHHBIX Pe3y/IbTaToB

102

IIpumeHeHure cucTeM K
peleHrI0 MaTeMaTUYeCKUX
3a/1a4 ¥ 3a/jau U3 pa3/IMuHbIX
obacTeit HayKu U peasibHOU
YKW3HU, UHTepTIpeTarLyst
TIOJTyYeHHBIX Pe3y/IbTaTOB

103

IIpumeHeHrie HEpaBeHCTB K
pellieHrI0 MaTeMaTUueCKUX
3a/ja4u 1 3a7jau 13 pa3/IMuHbIX
obsacTeli HayKu U peabHOU
JKU3HU, UHTepIpeTaLys
T0JTyYeHHbIX Pe3y/IbTaToB

104

KouTtpospHast pabora:
"CucreMbl pallMOHa/IbHbIX,
HppaLnoOHa/IbHbIX
r0KasaTesIbHbIX U




norapupmMuuecKux
ypaBHeHui"

ParjoHabHble ypaBHeHUS €

105
rapameTpamu

106 PanioHanbHbIe HepaBeHCTBa C
rapamMmeTpamu

107 ParrioHanbHBIe CUCTEMBI C
rapamMmeTpamu

108 VppauoHasibHble ypaBHeHUs,
HepaBeHCTBa C [1apaMeTpamMu

109 VppaiioHaibHble CUCTEMBI C
rapamMmeTpamu

110 [Toka3aTesbHble ypaBHEHUS,
HepaBeHCTBa C [1apaMeTpamMu

11 [TokasaresibHbIe CUCTEMBI C
rapamMmeTpamu
JlorapudmMuueckue

112 ypaBHeHUs], HepaBeHCTBa C
rapamMeTpamu

113 Jlorapumuueckrie CUCTEMBI C
rapamMmeTpamu

114 TpuroHomerpuueckue
ypaBHeHUs C IlapameTpamu

115 TpuroHomeTprueckue
HepaBeHCTBA C apaMeTpamMu

116 TpuroHomerpuueckue
CUCTeMBI C [1apaMeTpamMu

117 [TocTpoeHue u vcciesoBaHue




MaTeMaTUUeCKUx Mo/jieseit
peasbHbIX CUTYaLUid C
TOMOILIbI0 YPaBHEHUH C
rapaMeTpamu

118

[TocTpoeHue u ucciesoBaHre
MaTeMaTUUeCKUX Mo/jesei
peasbHbIX CUTYaLUid C
TIOMOIIIbIO CUCTEM yYpaBHeHMi
C rMapaMeTpamMu

119

[TocTpoeHue u uccnesoBaHre
MaTeMaTUUeCKUX Mo/jieseit
peasbHbIX CUTYaLUid C
TIOMOIIIbIO CUCTEM yYpaBHEHMi
C rMapaMeTpaMu

120

KonTtponbHast pabora: "3azauu
c napamerpamu’

121

[ToBTOpEHME, 0600IIIEHHE,
cucTeMaTr3alus 3HaHUM:
"YpaBHeHus"

122

[TorTOpeHMe, 060011eHNe,
cucTeMaTr3alus 3HaHUN:
"YpaBHeHus"

123

[ToBTOpeHMe, 060011eHNe,
CHCTeMaTH3al[ysl 3HaHMI:
"YpaBHeHnusi. CucTemMsbl
ypaBHeHUH"

124

[ToBTOpeHMe, 060011eHNE,
CHUCTeMaTH3aIis 3HaHUH:
"HepaBeHcTBa"




125

[ToBTOpeHue, 060011jeHNe,
CHUCTeMaTH3aIis 3HaHUH:
"HepaBeHcTBa"

126

[ToBTOpEHME, 060OIIIEHHE,
CcUCTeMaTHU3aLys SHaHWH:
"HepaBeHcrsa"

127

[ToBTOpEHME, 00006IIIEHHE,
cucTeMaTr3alus 3HaHUU:
"IIpousBojHas u eé
rpuMeHeHue"

128

[TorTOpeHMe, 060011eHNE,
cUcTeMaTr3alus 3HaHUU:
"IIpousBojHas u eé
rpuMeHeHue"

129

[TorTOpeHMe, 060011eHNe,
cucTeMaTr3alus 3HaHUU:
"[IpousBogHas u eé
rpuMeHeHue"

130

[ToBTOpeHMe, 060011eHNE,
CHCTeMaTH3al[ysl 3HaHMI:
"NnTerpan u ero
Tp¥MeHeHue"

131

[ToBTOpeHMe, 060011eHNe,
CHCTeMaTH3al[ysl 3HaHMI:
"®yHKUn"

132

IToBTOpEHME, 060OIIIEHHE,
cUCcTeMaTHU3aLys 3HaHWH:
"@yHKUHAN"




[ToBTOpeHue, 060011jeHNe,

133 CHCTeMaTH3al[ysl 3HaHMI: 1
"@yHKIAN"

134 WToroBast KOHTpO/IbHAs 1 1
pabora

135 NTtoroBast KOHTPOJIbHAS 1 1
pabora

136 [ToBTOpeHMe, 060011eHNe, 1
CcHCTeMaTH3allysl 3HaHUI

BIIIEE KOJIMYECTBO YACOB
ObIIl OlJ1 CTBO HACO 136 10

[10 [TIPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

MHTEPHET






