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IHIOACHUTEJ/IBHASA 3AIINCKA

YueOHbIN Kypc «Arebpa ¥ Haua/la MaTeMaTHIeCKOT0 aHa/u3a» SIBJISIeTCS
OJJHUM U3 HanOoJjiee 3HAUMMBIX B TIpOrpamMMe cpefgHero obirero o6pa3oBaHus,
TTOCKOJIbKY, C OZJHOM CTOPOHBI, OH 00ecrieudBaeT MHCTPYMEeHTa/IbHYI0 6a3y a/s
M3yueHUsi BCeX eCTeCTBeHHO-HayuUHbIX KypCOB, a C /pYyroid CTOPOHHI,
(opMUpYyeT JIorhuecKoe ¥ abCTpaKTHOe MBIIIIEHHe 00yUaroIuxcsl Ha YPOBHe,
HeoOXOAMMOM [I/i1  OCBOeHHsT WH(POpPMAaTHUKH, OOII[eCTBO3HAHUS, WCTOPHH,
C/IOBECHOCTH U JIPYTUX [JUCLUIIIMH. B pamkax jaHHOro ydeGHOTo Kypca
oOyuatolecsi OBJ/aJieBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOoTopasi popMyIUpyeT CBOU JOCTHXKEHUsS] B MaTeMaTHUUeCKou (hopMe.

YueOHbIN Kypc anreOpbl M Hauaa MaTeMaTUUeCKOTO aHa/iv3a 3aK/a/ibiBaeT
OCHOBY iJisi YCITEIITHOTO OBJIafieHWsl 3aKOHaMU (DH3UKH, XUMHH, OUOIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJIeHIIUM pa3BUTUS 3KOHOMHKH U 0OIIjeCcTBeHHON
JKW3HM, TI03BOJISIET OpPWUEHTHUPOBATbCS B  COBPEMEHHBIX I[U(MPOBBIX U
KOMITbIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO UCIMO/b30BaTh UX MJis Ja/bHEUIIero
oOpa3oBaHWss M B TIOBCEJHEBHOW JXM3HH. B TO e BpeMs OBJajieHUe
abOCTPaKTHBIMU M JIOTMUECKW CTPOTUMH KOHCTPYKLMSMU — anrebpel |
MaTeMaTU4YeCcKOro aHa/lu3a pa3BUBaeT yMeHHe HaxO/WUThb 3aKOHOMEpPHOCTH,
000CHOBBIBaTh UICTUHHOCTD, /JOKa3biBaTh YTBEPXKAEHUS C TIOMOIIbI0 UHYKIIAN
¥ pacCyXKJaaTb [eQyKTHWBHO, HCIIO/b30BaTh 0000IeHHe W KOHKPeTH3alluio,
abcTparvpoBaHWe W aHajoOrvio, (OpPMHUDYeT KpeaTWBHOE U KPUTUUECKOe
MBILLIJIEHUE.

B xope u3ydeHus yueOHOro Kypca «Anrebpa u Hayajia MaTeMaTH4eCcKoro
aHa/iM3a» 00ydJaroIIuecs MOy4YaroT HOBBIUA OITBIT PellieHus TIPUK/IaHBIX 3a/a4,
CaMOCTOSITeJTbHOTO ~ TIOCTPOEHUS] ~MaTeMaTUueCKUX Mojiesiell  peabHbIX
CUTYalLUii, UHTepIIpeTal[iy MOJyUeHHbIX pellleHWi, 3HaKOMSTCS C MpuMepaMu
MaTeMaTUYeCcKUX 3aKOHOMEepHOCTeli B TIpuUpojle, HayKe U MCKYCCTBe, C
BbI/IQOII[UMUCSI MaTeMaTUUeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

YueOHbBIN Kypc 00/1aiaeT 3HAUUTETbHBIM BOCITUTATe/TbHBIM TIOTEHI[HAIOM,
KOTOpBLIM peanu3yeTcs Kak dYepe3 YueOHbIM MaTepuas, CIOoCOOCTBYIOIHI
dhopMUpPOBaHHI0 HayYHOT'O MHPOBO33peHMs], TaK U uepe3 creliudbuKy yueOHOM
JlesITeTbHOCTH, TpeOyroIlell TpPOo/IO/KUTeTbHOM KOHI[eHTPAaI[id BHUMaHWUS,
CaMOCTOSITeJTbHOCTH, aKKypaTHOCTA W OTBETCTBEHHOCTH 3a II0JIyYeHHbIU
pe3yJbTar.



B ocHoBe MmeTosuku oOyueHusi anrebpe M HayajaM MaTeMaTUUeCKOTro
aHaJM3a JIeXXUT JesATebHOCTHBIA MPUHLUM 00yJeHusl.

B cTpykType yuebHOro Kypca «Anrebpa ¥ Hauaja MaTeMaTUUeCKOTO
aHa/M3a» BbIZIeJIEHbI C/IeAYIOIIMe COZiepKaTe/lbHO-MeTOAUYeCKrue JTUHUU:
«Yucma u  BblUMCAeHUs», «DYHKIMM U rpaduKku», «YpaBHeHUS U
HepaBeHCTBa», «Hauama MaTteMaTUyeckKoro aHaausa», «MHOXeCTBa U JIOTHKa».
Bce OCHOBHble cofep)KaTe/lbHO-MeTOAUYeCKre JMHUM M3yuyaloTcs  Ha
TIPOTSDKEHUM JIBYX JieT o0yueHUsI Ha ypOBHe cpefHero o0iero obpa3oBaHWs,
eCTeCTBeHHO JIOTIOJHSIS IPYT ApPyTa U MOCTeNeHHO HaChIIIasCh HOBBIMU TeMaMHt
U pasfesnamu. [JaHHbIN y4eOHBIN KypC SIB/ISIETCS UHTETPATUBHBIM, TMOCKOJBKY
oObeauHsIeT B cebe cojiep)KaHWe HECKOJbKUX MaTeMaTUYeCKUX AUCLUTUIVH,
TaKUX Kak anrebpa, TpPWUrOHOMETpHUs, MaTeMaTUUeCKUil aHaiv3, Teopusl
MHOXXEeCTB, MaTeMaTuueckasi Joruka u gpyrue. [lo Mepe Toro kak
obyuaroliyecs: oBaZieBatoT Bcé 6ojiee MIMPOKUM MaTeMaTUUeCKUM arrapaToM,
y HUX TIOC/e/joBaTebHO (POPMUPYeTCsl Y COBEPIIEHCTBYeTCSl YMeHUe CTPOUTh
MaTeMaTUUeCcKyl0 MOJenb peajbHOW  CUTyallud, TPUMeHSATb 3HaHWUS,
ToJTyueHHbIe TPU M3ydeHHUU y4yeOHOro Kypca, [/s pelleHus CaMOCTOSITeTbHO
copMynMpOBaHHONW MaTeMaTUUeCKOW 3aZlaud, a 3aTeM WHTepIpeTUpPOBaTh
CBOU OTBeT.

CojiepkaTeslbHO-MeToiMUeckast  JinHUS  «Yucma U BBIYMCTIEHUS»
3aBepiaeT (HOpMUPOBaHWE HABBIKOB MCITO/Ib30BaHUS [I€MCTBUTEbHBIX UKMCe,
KOTOpOe ObIJI0 HaUaTO Ha YPOBHe OCHOBHOTO 001iero obpasoBanusi. Ha ypoBHe
cpenHero obijero o6pa3oBaHusi 0coboe BHUMaHUe yjensieTcss (OpMUPOBaHHIO
HaBbIKOB pallMOHA/IbHBIX BBIYMC/AEHWUM, BK/IHOYAIOLIMX B CeOsl UCI0/Ib30BaHUe
pa3inyHbIX (OpM 3amMCU YKC/ia, yMeHWe JefaTb TPUKU/JKY, BbIOIHSITD
npub/IKEHHbIE BBIYMC/IEHUs, OLleHHWBaTh UMC/OBble BbIpa)keHMsi, paboTaTb C
MaTeMaTUUeCKUMH KOHCTaHTaMU. 3HAKOMble O0ydYaroluMcsi MHOKeCcTBa
HaTypaJIbHbIX, LIe/IbIX, Pal[MOHAbHBIX U 1eHCTBUTEbHBIX UKCel IOTIOMHSIOTCS
MHOXKECTBOM KOMITIEKCHbIX —uyucern. B  KakIoOM U3 3TUX MHOXEeCTB
paccMaTpUBAIOTCSl CBOMCTBEHHbIe eMy crielddyyecKre 3aZjaud U OrepaLyu:
JleJieHre Hallesio, OTlepUpOBaHMe OCTaTKaMU Ha MHOJKECTBe LeJIbIX UHCes,
ocoOble CBOMCTBA pal[MOHATbHBIX U UPPAL[MOHAbHBIX UMCesl, apudMeTHUecKue
orepalyy, a TakKe WU3BJIeUeHHe KOPHS HaTypa/JbHOW CTereHW Ha MHOXKeCTBe
KOMIUIEKCHBIX 4Yuces. bsarozapsi mocsefoBaTe/lbHOMY paclIMPeHHI0 Kpyra
WCTIONb3YEeMbIX UHCE/ M 3HAKOMCTBY C BO3MOXKHOCTSIMW WX TIPUMEHEHUs AJIs
pellieHUsT pas3/MuHbIX 3a7ady (OpMUpYeTCsl TIpe/CTaB/leHWe O eJUHCTBe



MaTeMaTHMKU KaK HayKyd M e€ poJid B TOCTPOEHUM MOjie/iel peajbHOr0 Mupa,
IIIMPOKO UCIIO/b3YIOTCSI 000011ieHre ¥ KOHKPeTH3allysl.

JIuaus «YpaBHEeHMs] ¥ HePaBeHCTBAa» Peayii3yeTcsl Ha MPOTSDKeHHUH BCEro
oOyueHMs] Ha ypOBHe cpefHero o0Iero oOpa3oBaHMS, ITOCKONBKY B KaXKIOM
pa3genie [Iporpammel MpeyCMOTPEHO pellleHue COOTBEeTCTBYIOIMX 3azau. B
pe3ynbrare oOyuaroiiyecs OB/AJeBalOT pAa3/WUYHbIMU MeTOJaMH pelleHus
palMOHaNbHbIX, HPpPalMOHA/bHbIX, Tl0Ka3aTelbHbIX, JIOTapU(PMUUECKUX U
TPUTOHOMETPUUECKHX YypaBHEHHI, HepPaBeHCTB M CUCTeM, a Takke 3ajady,
cofepKalux rnapaMmeTpbl. [losiyueHHble yMeHUsI LIMPOKO MCIOJb3YHOTCS TIPU
WCCeOBaHUM  (YHKLMA C TIOMOLLBIK TMPOM3BOJHOM, TIPU  peLIeHUH
MPUK/IAHBIX 3a/lady W 3a/lad Ha HaxoKJeHWe HauOOJbLIMX W HauMeHbIIUX
3HaueHUW QyHKIMU. [laHHasi cofeprKaTesibHasl JTUHUS BK/ItOUaeT B Cebsi Takxke
cdbopMupOBaHre yMeHHI BBITIOJHATE PacuéThl 10 ¢opMysiaM, rpeoOpa3oBaHUs
palMOHA/IbHBIX, UWppalMOHa/bHbIX W TPUTOHOMETPUUYECKHX BbIDAXKEHUM, a
TaK)Ke BbIDa)KeHUM, CoZieprKalliux cTereHy u gorapudmel. biarogaps nusyueHuto
anrebpanyeckoro  Marepuasia  MPOWCXOAWT  JajibHellliee  Pa3BUTHE
aJITOPUTMUYECKOTO U abCTPAKTHOTO MBILLIIEHHsI 00yJaroIuXxcs, OpMUPYIOTCS
HaBBIKM [IeJYKTUBHBIX pacCyXJeHHuil, paboTbl C CUMBOJBHBIMU (HhOpMamH,
rpe/iCTaB/eHUs] 3aKOHOMEPHOCTeli U 3aBUCMMOCTeH B BHJE PaBeHCTB U
HepaBeHCTB. Asrebpa mipefyiaraet 3¢deKTHBHbIE UHCTPYMEHTHI [ijisi PelleHus
MPaKTUUeCKUX U eCTeCTBeHHO-HAyUYHbIX 3a/jay, Har/siiHO 1eMOHCTPUPYeT CBOU
BO3MOXXHOCTH KaK 513bIKa HayKH.

CopeprkaTenbHO-MeTOAMUeCKasi JIMHUS «DYHKIMM U TpapuKA» TeCHO
riepervieTaeTcst C APYrUMU JIMHUSIMU y4eOHOTO Kypca, MOCKO/IbKY B KaKOM-TO
CMbIC/Ie  33[jaéT TI0C/IeOBaTe/bHOCTb HW3yueHusi Marepuana. M3yueHue
CTeTNeHHOM, TI0Ka3aTelbHOH, JiorapudbMUUecKoi U TPUTOHOMETPUUYEeCKUX
byHKIUH, UX CBOWCTB U Tpa(MKOB, HCIIOb30BaHUe (YHKIMN [/ pelleHus
3a[ja4 U3 JpPyrux y4ueOHBIX MPeMETOB U peasbHOM KU3HW TECHO CBS3aHO KakK C
MaTeMaTUYeCKrMM aHaJu30M, TakK U C pellleHreM ypaBHeHUW U HepaBeHCTB. [1pu
3ToM Oosbllloe BHHUMaHWe yaessieTcs (OPMHUPOBAHUIO yMeHHsl BbIpaXkaThb
dopMysiaMy  3aBUCUMOCTH MEXJYy Ppa3/MyHbIMKA BeJMYMHAMM, MCC/Ie[0BaTh
MoJlyuyeHHble (PYHKLWU, CTPOUTh UX rpaduku. MaTtepuas 3Tol cojiep;kaTebHON
JMHUU HalleJieH Ha pa3BUTHE YMEHWM W HaBLIKOB, TMO3BOJISIOLIMX BbIpaXKaTb
3aBUCMMOCTU MEXAYy BeJIWUYMHAMU B pa3/iMyHOM (opMe: aHaIMTHUUECKOU,
rpadpuueckoii U cioBecHOW. Ero wusyueHue crocoOCTBYyeT pa3BUTUIO



a7TOPUTMHUYECKOTO MBIIIJIEHHS], CTIOCOOHOCTH K 000011IeHUI0 ¥ KOHKPeTH3aLiH,
WCII0/Ib30BaHUIO aHA/IOTHM.

CopeprkaTenbHasi iuHUS «Hauana MaTeMaTHYeCcKOro aHajau3a» I03BOJIsSIeT
CYLL[eCTBEHHO pacCIIMpUTh KPYr KaK MaTeMaTUueCKuX, TaK W TPHUK/IaJHBIX
3a7a4, JOCTYMHBIX OOYyUaroIIUMCs, TaK KaK y HUX TOSIBJSIETCS BO3MO>KHOCTD
CTpOUTb TpabUKU CJIOKHBIX (YHKIWM, OIpefensiTh WX HauOObIIde WU
HauMeHbIIIMe 3HaUeHUs], BEIUMCISTh TI/I0IaAU GUTYP U 00BEMBI TeJl, HAXOJUTh
CKOPOCTH Y YCKOpeHUs TipoLieccoB. [laHHasi cofeprkaTe/ibHasi TMHUS OTKPbIBAeT
HOBble BO3MOJKHOCTM TIOCTPOEHHSI MaTeMaTUueCKuX Mojiefiell peasibHbIX
CUTYallUi, TI03BOJISIeT HAaXO/[UTh HaW/yulllee pellleHHe B TMPUK/IAJHBLIX, B TOM
yucae COLMa/bHO-3KOHOMHUUECKMX, 3ajlayax. 3HAaKOMCTBO C OCHOBaMHU
MaTeMaTUueCcKoro  aHajau3a  CrocobCTByeT — pa3BUTHUIO  abCTPaKTHOTO,
(hopMasibHO-JIOTMUeCKOr0 YU KPeaTUBHOI'O MbIILIeHHUs], GOPMUPOBaHHIO YMEHUH
pacrio3HaBaTh TMpOSIBJIEHWSI 3aKOHOB MaTeMaTWKM B HayKe, TeXHUKe W
rckyccTtBe. OOyuarolifecs: y3HalOT O BBIJAIOIIUXCS pe3y/ibTaTaX, TOMyueHHBIX
B XO/Ie Pa3BUTHsI MaTeMaTHKH KaK HayKd, ¥ 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUUeCKasi TUHUSL « MHOXKeCTBa U JIOTUKa» BKJIFOUAeT
B cebsl 3/1eMeHThI TEOPUM MHOKECTB M MaTeMaTUUeCKOMW JIOTUKU. TeopeTHKo-
MHO>XeCTBeHHble TIpeJ|CTaB/eHus TPOHU3bIBAIOT BeCh KYpPC IIKOJbHOU
MaTeMaTUKH U TIpe/ijlaraloT Hanbosiee YHUBEPCA/BLHBIM SI3bIK, 00beJUHSIOIIIMI
BCe pa3fenbl MaTeMaTUKU U €€ TpPWIOXKEeHUH, OHU CBSI3bIBAIOT pa3Hble
MaTeMaTHuyecKrde AUCIUIIMHBI U WX TIPUIOXKeHUs B efuHOe 1iesioe. [loaTomy
BO)KHO /aTh  BO3MOXXHOCTb  OOyuyaroijeMycsi —TIOHMMaTb  TeOpeTHKO-
MHO>XECTBEHHbIM $SI3bIK COBPEMEHHOM MaTeMaTMKU U MCIOJIb30BaTh €ro s
BbID@)KEHUS] CBOMX MbIC/el. [IpyrumM Ba)KHbIM TPU3HAKOM MaTeMaTHMKU Kak
HayKd CJelyeT TIpU3HaTh CBOMCTBEHHYIO €l CTpOroctb 000CHOBaHUN U
C/le[oBaHHWe  Ompefle/IéHHbIM  TpaBWIaM  TIOCTPOEHHsI  [J0Ka3aTeJbCTB.
3HAaKOMCTBO C 3/IeMeHTaMM MaTeMaTHyecKOW JIOTUKUA CITIOCOOCTBYeT pa3BUTHIO
JIOTUYECKOTO MBIIIUIeHUSI 00ydYaroIuxcsi, TI03BO/ISIeT WM CTPOUTh CBOU
pacCy>kJeHusi Ha OCHOBe JIOTUYeCKHMX TIpaBu/l, (OpMHPYeT HaBBIKU
KPUTHUYECKOT'O MBbIIIIJIEHUS.

B yuebHOM Kypce «Asrebpa M Hayaja MaTeMaTUUECKOTO aHajH3a»
TPUCYTCTBYIOT OCHOBBI MaTeMaTUUeCKOTr'0 MO/Ie/TMPOBaHusl, KOTOPbIe MPH3BaHbI
crioco6cTBOBaTh (hOPMHMPOBAHMIO HABBIKOB TOCTPOEHUS] MO/iefied peanbHbIX
CUTYallUi, WCC/IeZIOBaHUSI 3THUX Mojie/iell C TIOMOIIbIO armapaTa anredpbl U
MaTeMaTHU4YeCKOro aHasv3a, UHTepIIpeTaliy MOIyUYeHHbIX pe3y/bTaToB. Takue



3a[jaHusl BIVIETeHbl B KaXKAbI W3 pa3ZieJioB TIPOrpaMMbl, TOCKOJIBKY BeCh
MaTepran yueOHOTro Kypca IIIMPOKO MCTIOIb3yeTCs AJisl pellleHus TPUK/IaZHbIX
3agau. [lpu pellleHWH peasibHbIX TPAKTAYECKUX 3a7iau  oOyuaroruecs
pa3BUBalOT  HAOMIOZATEe/bHOCTh, yMeHHe  HaXOAWTb  3aKOHOMEpPHOCTH,
abcTparvpoBaThbCsl, MCIO/IB30BaTh aHA/IOTHI0, 0060011]aTh ¥ KOHKPETH3UPOBATh
npobsieMy. [lesiTe/IbHOCTh 110 (POPMHUPOBAHUIO HABBIKOB PeIlleHHsT TIPUK/IaJHBIX
3aJjau OpraHU3yeTcs B MpoIjecce U3yueHHs BCceX TeM yueOHOro Kypca «Anrebpa
Y Haya/la MaTeMaTUueCKOro aHanu3a».

Ha u3yueHne yueOHOro Kypca «Asrebpa M Hauara MaTeMaTUUYECKOTO
aHa/M3a» oTBoAuTCA 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HeJie/i0), B
11 xnacce — 136 yacoB (4 yaca B He/leJii0).



COJEPKAHUE ObYUEHUSA
10 K/TACC

Uucia ¥ BIUMC/IEHUS

ParvioHanbHble uncia. OObIKHOBEHHBIE U JIeCITUUHBIE POOU, MPOIeHTHI,
6eckoHeuHble TepuoAuueckre Apobu. [IpumeHeHue gpobeii U TIPOLIEHTOB /IS
pelleHusl MPUKJIAJHbIX 3aJau W3 pas3/MyHbIX OTpac/ierd 3HaHWKW U peasTbHOU
JKUA3HU.

HevictBuTenbHble uyKncia. PaluoHanbHble W MpPpaLMOHA/IbHBIE UHWCIIA.
ApudmMeTrueckre orepaluu C  JIeCTBUTENbHBIMU  UudcCjIaMd. Moaynb
JeNCTBUTE/ILHOTO YWC/a U €ero CBOHCTBa. [IpuO/mkéHHBbIE BBIUKCIEHUS,
TpaBWIa OKPYTJIeHUs], TIPUKUKA U OL|eHKA pe3yJ/ibTaTa BEIUYMCIEHUMN.

CrernieHb C 0LenbIM TMoOKa3areseM. buHoM HbroTOHa. Kcrosib3oBaHue
noaxosiled (GopMbl 3anuvCu  IeWCTBUTEIbHBIX UWCe/l [Ji  pelleHus
MpaKTUYeCKUX 3a/iau U Mpe/iCTaB/IeHUs JaHHBIX.

ApupmMeTrueCcKri KOpeHb HaTypaJlbHOM CTENEeHU U ero CBOUCTBA.

CrerneHb C pallMOHA/IIbHBIM T[IOKa3aTejieM U €€ CBOWCTBA, CTeleHb C
JIeICTBUTEe/TbHBIM TI0Ka3aTesieM.

Jlorapudm umcna. CporictBa norapudma. [lecssTuuHble U HaTypasbHble
Jorapu@mel.

CHHYC, KOCUHYC, TaHT€HC, KOTaHTeHC UYMCJI0BOIO apryMeHTa. APKCHHYC,
apPKKOCHHYC M apKTaHI'eHC YMC/I0BOTO apryMeHTa.

YpaBHeHMA U HepaBeHCTBA

ToxzecTBa W TOXKJECTBeHHble TipeoOpa3oBaHUsl. YpaBHeHUEe, KOpeHb
ypaBHeHUsi. PaBHOCW/IbHBIE YDaBHEHUS U yPaBHEHUSsI-C/ieICTBUSL. HepaBeHCTBO,
peleHye HepaBeHCTBa.

OCHOBHbIe METO/IbI PeIIeHus 1Ie/IbIX U IPOOHO-paIjioHaTbHBIX YPaBHEHUM
Y HepaBeHCTB. MHOrousieHbl OT OJHOU NepeMeHHOM. [lesieHre MHOrOuU/leHa Ha
MHOroujeH ¢ ocratkoM. Teopema be3dy. MHorouieHsl C Le/ibIMU
ko3 purmentamu. Teopema Buera.

[Tpeobpa3oBaHusi YUCIOBBIX BbIPA)KEHUH, COZiepyKallliX CTeleH: U KOPHHU.

VppanyoHaneHble  ypaBHEHUSI. OCHOBHbIE ~ MeTOAbl  peLleHusd
VppaLOHaIbHBIX YDaBHEHUM.

[Toka3zaresibHble ypaBHeHUs1. OCHOBHBIE METO/bI PELLeHUs TTOKa3aTe/TbHbIX
yPaBHEHUM.

[Tpeobpa3oBaHue BbIpayKeHU, COZep>KaLUX JIOTapU(MBbI.



Jlorapudmuueckve  ypaBHeHus.  OCHOBHble ~ METOJbl  DeLleHUs
norapuMHUUYeCcKUX YpaBHEHUM.

OcHOBHBIE TPUTOHOMeTpUYecKue dbopMy b [Tpeobpa3oBaHue
TPUTOHOMETPUUEeCKUX BbIpaKeHUH. Perenue TPUTOHOMEeTPUYEeCKUX
yPaBHEHUM.

PellieHne cucTeM JMHEMHBIX ypaBHeHWW. MaTpulla CUCTEMbI JIMHEHWHBIX
ypaBHeHuM. Ornipesenvrens MaTpULpl 2X2, ero reoOMeTPUYECKHMM CMBICI U
CBOMCTBA, BBbIUMC/IEHUE €ro 3HaueHus, [pPUMEHeHHe OmpejeauTens s
pellieHus CUCTeMbl JIMHEWHBbIX ypaBHeHW. PellleHWe TpUKIaJHBIX 3ajad C
MOMOLLIbI0 CUCTEMBbI JIMHEWHBIX YpaBHeHWU. VcciefoBaHve TMOCTPOEHHOM
MO/IeJIv C TIOMOLLbIO MaTPHL] ¥ OMpeeUTe eu.

[TocTpoeHne MaTeMaTUUYeCKUX MOje/iel peasibHOM CUTYaLuU C MOMOILLbIO
ypaBHeHUM U HepaBeHCTB. [IpyMeHeHre ypaBHEHWM U HePaBEHCTB K PeLIeHUI0
MaTeMaTUUeCKHX 3aflau M 3afiau M3 Pa3IUuHbIX oOsacTeli HAyKU U peasibHOU
JKW3HU.

DyHKIUK U rpaduku

®dyHKIMs, crocobbl 3amaHusi GyHKIMUA. B3auMHO obOpaTHble (QYyHKLIUH.
Kommo3urus ¢yskimi. ['paduk dyHKIMM. DyieMeHTapHble mnpeobpa3oBaHUs
rpauKoB (QYHKLIUMA.

O6nacTh oripe/iesieHUsi 1 MHOKeCTBO 3HaueHul QyHkuuu. Hymu GyHKUumu.
[TpoMeXyTKX  3HAKOMOCTOSIHCTBA.  UéTHble U HeuéTHble  (QYHKLUU.
[Mepuoguueckre  ¢GyHKUUU.  [IpOMEXXYTKM  MOHOTOHHOCTA  (DYHKLUU.
MakcuMyMbl 1 MUHUMYMBbI (yHKUMK. Hanbosblllee U HauMeHblllee 3HAUeHUs
(YHKLMM Ha TIPOMEXKYTKE.

JIuHeliHas, KBafipaTUUHasi U ApPOOHO-TMHeMHass GYHKIUU. DieMeHTapHOoe
HCCeloBaHUe U MOCTPOeHUe X rparKoB.

CrerneHHast (yHKI[MSI C HaTypa/IbHbIM U 1ie/IbIM MOoKa3aTesnem. Eé cBoiicTBa
u rpaduk. CBoiicTBa U rpadvK KOPHS N-0Oi CcTeTleHW Kak (PyHKIMKA oOpaTHOM
CTereHu C HaTypa/IbHbIM T0Ka3aTesleM.

[Toka3aTtenibHast ¥ norapudmMuueckas GyHKIUUA, UX CBOWCTBA U I'PAPUKHU.
Vcrionb3oBanyve rpaUKoB QyHKLUWN [J/1s1 pelleHusl ypaBHEeHUM.

TpuroHomeTprueckasi OKPY>KHOCTb, OIpe/ie/ieHre TPUTOHOMEeTPUYeCKUX
(GyHKLMM YMCI0BOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCUMOCTU B peasibHbIX [MpoLieccax U SIBJIEHUSX.
['padviku peasbHBIX 3aBUCUMOCTEM.

Hauvana maTeMaTH4eCcKOro aHaau3a



[MTocnemoBaTelbHOCTH, CIIOCOOBI 3aflaHUs TIOC/IeAoBaTebHOCTeN. MeTof
MaTreMaTu4eCcKou VHJYKLIUN. MoOHOTOHHBIE u OrpaHUuYeHHbIe
rnocaefoBaTebHOCTU. VICTOpUSI BOSHUKHOBEHUSI MaTeMaTUYeCKOr0 aHaan3a Kak
aHa/M3a 6eCKOHEUHO MaJIbIX.

Apudmetrueckass U reoMmeTpuueckas TpOrpeccuu. beckoHeuHO
yObiBaroijasi reomerpuueckasi rporpeccus. Cymma OGeckoHeUHO YObIBaroleit
reoMeTpUYeCcKOM Mporpeccru. JIMHeWHbIM U 3KCIOHEeHLMA/IbHbBIA poCT. YKciio
e. @opmyJia CJIOXKHBIX TPOLIEeHTOB. Vcrosib30BaHWe MPOrpecCruy JJisl pelleHust
peanbHbIX 3a/ja4 NPUKJ/IaJHOTO XapaKTepa.

HenpepriBHble (YHKI[MA W UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHKUMKA. CBOKMCTBa (DYHKLIMA HeMpepbIBHBIX Ha OTpe3ke. Metop
VMHTepBaJIOB /IS pelleHusi HepaBeHCTB. [IpriMeHeHre CBOMCTB HeIpepbIBHBIX
GyHKUMN JJ15 pelueHus 3a1au.

[lepBasi w  BTOpasi  mpou3BoAHble  QyHkKUuU.  OnpegeneHue,
reoMeTpuyeckuii U  (U3UUeCKUil  CMBICJI  MPOU3BOJHOW.  YpaBHeHUe
KacaTe/ibHOM K rpauky (yHKIUU.

[TpousBoAHbIe  3/ieMeHTapHbIX  GyHKUMNA. [Ipou3BoAHas  CyMMBblI,
TpoU3Be/leHNsl, YaCTHOT'O0 Y KOMITO3ULIUU (DyHKIUH.

MHoxecTBa H JI0THKa

MHoXeCTBO, omepari HaJ, MHOXKeCTBaMU U UX CBOMCTBA. [IuarpamMmsbl
Ounepa—BenHna. [IpyMeHeHHWe TeOpeTHKO-MHOKECTBEHHOI'O arrapaTa s
OIMKCAHUS peaibHbIX MPOLECCOB M SIBJIEHWH, TIPU PEeLeHWH 3a/au U3 JApyTrux
yueOHbIX MpeiMeTOB.

OnpejeneHre, TeopemMa, CBOMCTBO MaTeMaTUueCcKoro o0beKTa, cyie[iCTBHe,
Jl0Ka3aTe/bCTBO, PABHOCUJIbHbIE YDaBHEHUSI.

11 K/TACC

Yuc/ia ¥ BBIUKMC/I€HUA

HarypanbHble u uesible uyucia. [IpuMeHeHVe TIpHM3HAKOB JEeIUMMOCTHU
1[e/IbIX urces, HauOoJsbiiuii 001 aenvrens (ganee — HOJI) u HavMeHblllee
obiiee kpaTHOe (fanee — HOK), ocTaTkoB 110 Mo/y/mo, anroputMa EBkmva asis
pelLlieHus 3a/1ay B LieJIbIX YuC/Iax.

KomriiekcHble umcna. Asirebpanueckas ¥ TpUTOHOMeTpuueckasi (hOpMbI
3aMUCU KOMILIEKCHOTO uucia. ApudMeThueckre ornepaluv C KOMILIEKCHBIMU
uyncsiamu. V300pakeHre KOMIUIEKCHBIX YMCeN Ha KOOPJWHATHOMW IJIOCKOCTH.
®opmysna MyaBpa. KopHu n-oii cTerneHM U3 KOMIUIEKCHOTO —UHCIIA.



[I[pumeHeHVe  KOMIUIEKCHBIX  4YMCea  [Jijisi  pellieHus  (U3UUeCKuX U
reoMeTprUYeCcKrx 3ajad.

YpaBHeHus U HepaBeHCTBa

CucreMa M COBOKYITHOCTb YpaBHEHWW W HepaBeHCTB. PaBHOCWU/IbHbIE
CUCTEMBbI U CUCTEMbI-C/Ie/ICTBUSL. PaBHOCU/IbHBIE HEPABEHCTBA.

OTtbop KOpHell TPUTOHOMETPUUECKUX ypaBHEHUH C  TIOMOIIIbIO
TPUTOHOMETPUUECKOM  OKPY>KHOCTH. PelleHre ~ TPUTrOHOMETPUUYECKUX
HepaBeHCTB.

OcCHOBHble MeTOZbl pelleHUs] Tl0Ka3aTeabHbIX U Jorapu(Muueckux
HepaBeHCTB.

OCHOBHbIe MeTO/Ibl pellieH!sT UpPaLiMOHaIbHbIX HEPABeHCTB.

OCHOBHBIE METO/bl pelleHusi CUCTeM U COBOKYITHOCTEH paljMOHAJIbHBIX,
VppaLMOHA/IbHBIX, TTOKa3aTe/bHbIX U JOrapU(MUUYECKUX YPaBHEHUM.

YpaBHeHUs1, HEPAaBEHCTBA U CUCTEMBI C [TapaMeTpaMH.

[IpumeHeHVe ypaBHeHWM, CHUCTeM W HEPaBEeHCTB K  pelIeHU0
MaTeMaTUUeCKHX 3aflau M 3afiau M3 Pa3IUuHbIX oOsacTell HAyKu U peasibHOU
JKWU3HHU, UHTepIIpeTaLys M0J/lyUeHHbIX pe3y/IbTaToB.

DyHKIMU U rTpaduKu

I'paduk xomrosuimu (yHKimi. ['eomerpuueckre obpa3bl ypaBHeHUN U
HepaBeHCTB Ha KOOPWHATHOM MJIOCKOCTH.

TpuroHomeTpuueckre GyHKIMH, UX CBOMCTBA U TPaUKU.

I'pacdriueckre MeToAbl pelleHUs] ypaBHEHUM U HepaBeHCTB. ['padrueckue
METO/Ibl pellieHHs 3a/lau C MapaMeTpaMHu.

Wcnonb3oBanve rpadukoB GyHKUWWA Jjs UCC/IeJ0BaHUsI TPOLIECCOB U
3aBUCHMOCTeN, KOTOpble BO3HUKAIOT TIPU pellleHuy 3a/lay U3 APYTrUx yueOHbIX
TpeIMETOB U peasibHOW JKU3HU.

Hauyana MmaTeMaTH4eCKOro aHa/jau3a

[TpumeHeHVe MPOM3BO/IHOM K UCC/Ie[0BaHUI0 (DYHKLIWM Ha MOHOTOHHOCTb
U 9KcTpeMyMmbl. HaxokgeHve HauOO/blllero W HaWMeHbILero 3HaueHUi
HerpepbIBHOM (YHKI[MM Ha OTpe3Ke.

[TpriMeHeHre TIPOM3BOJHOM [/ HaXOX/EHWs HaWIyullero pelieHus B
MPUKJIAJHBIX 3ajauax, [/ omnpefie/ieHUs1 CKOPOCTU U YCKOpPEeHHsl MpoLecca,
3a/1aHHOTO (hOpPMYJIOW WK TPA(UKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOWMCTBO TiepBoOoOpa3HbIX. [lepBooOpa3Hbie
y/ieMeHTapHbIX QyHKIUH. [IpaBria HaX0XKeHUs TepBO0Opa3HbIX.



WNuterpan. ['eomeTpuueCcKWM  CMBICA ~ WHTerpasia.  BbrumcieHue
orpezie/IEHHOT0 WHTerpasa 1o popmysne HotoToHa-JlelibHUIIA.

[TpumeHeHVe WHTerpaa AJis HaXOXXJeHusl Tioljajel TI0CKUX (uryp u
00BHEMOB reOMeTpPUUeCKUX TeJl.

[Tpumepsl pellienuii AuddepeHLIMaTbHBIX ypaBHeHUM. MareMmaTtuueckoe
MO/leITMPOBaHNe peasibHbIX IMIPOLIeCCOB C TMOMOILIBI AuddepeHLraTbHbIX
yPaBHEHUI.



I[INMTAHAPYEMBIE PE3YJIbBTATbBI OCBOEHHMA YUYEBHOI'O KYPCA
«AJITEBPA° N  HAYAJIA MATEMATUYECKOI'O  AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBLIEIO
OGLPA30OBAHNIA

JINUHOCTHBIE PE3YJ/IBTATDBI

1) rpakIaHCKOr0 BOCNIUTAHUSA:

c(OpMUPOBAHHOCTb  TPAKAAHCKOW  TO3WLMKU  oOydaroierocs  Kak
aKTHMBHOTO ¥ OTBETCTBEHHOI'O ujieHa POCCUMCKOTr0 00IIecTBa, MpefcTaBieHre o
MaTeMaTH4YeCKUX OCHOBaX (DYHKLIMOHUPOBAHUS Pa3/IMUHbIX CTPYKTYD, SIBJIEHUM,
MpoLieiyp TpakAaHCKoro obirectBa (BbIOOpBI, OMpPOCHl W APYroe), yMmeHUe
B3aUMO/IeCTBOBATh C COLMAJBbHBIMA WHCTUTYTAMU B COOTBETCTBUM C UX
(YHKLUSIMU U Ha3HauUeHUeM;

2) IaTPUOTHUYECKOI0 BOCIIMTAHUSA:

c(hOpPMHUPOBAaHHOCTb POCCUMCKOU TPaXkAaHCKOW WUJIEHTUUHOCTH, YBa)KeHUS
K MPOILJIOMY U HACTOSILL|EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOE OTHOLLIEHHUE
K JOCTM)KEHUSIM POCCHUMCKUX MaTeMaTWKOB M DPOCCHUMCKOW MaTeMaTHU4eCKOu
LIKOJ/Ibl, UCMOJIb30BaHUE 3THUX [JOCTMXKEHWM B [IPYTMX HayKaX, TeXHOJOTHSIX,
chepax I3KOHOMUKW;

3) AYXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHMSA:

OCO3HaHHe JYXOBHBIX LIeHHOCTEeU POCCHUICKOT0 Hapo/a,
chOpMUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHUS, 3STHUYECKOTO TOBe/leHus,
CBSI3aHHOTO C TMpPaKTUUeCKUM T[pUMeHeHWeM [OCTWKEHWW Hayku U
JleITe/IbHOCTBE0  YUBHOTO, OCO3HaHWe JIMYHOIO BK/aJa B IIOCTPOEHUe
yCTOHUMBOTO Oy/IyIilero;

4) 3cTeTUUYeCKOro BOCIUTAHMA:

5CTETUYECKOe OTHOIIEeHWe K MHpPY, BK/IOUasl 3CTeTUKY MaTeMaThYeCKUX
3aKOHOMEPHOCTeN, 00BEKTOB, 3a/ay, pelLleHnH, pacCyKJeHuH,
BOCIIPUMMYMBOCTh K MaTeEMaTUYECKHM acCIleKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) ¢pu3ruecKoro BOCIMTAHUA:

Cc()OpPMUPOBAHHOCTb yMEHUsI TMPUMEHATh MaTeMaTh4YecKhe 3HaHUs B
WHTepecax 370poBoro M Oe3oracHoro o6pa3a JKU3HH, OTBETCTBEHHOE
OTHOILIEHHWEe K CBOEMY 3/J0pPOBBIO (3[0pPOBOe TMHTaHWe, COaraHCUPOBAaHHBIN
PEXXUM 3aHSITUN M OTJbIXa, perysspHasi (pusuyeckasi akTUBHOCTD), (r3nueckoe
COBepIIeHCTBOBaHUE npu 3aHSATUSIX CMIOPTHUBHO-03I0POBUTEIbHOM
[lesITe/TIbHOCTBIO;



6) TpyA0BOr0 BOCIIMTAHMSA:

TOTOBHOCTb K TpPYJy, OCO3HaHWe I[eHHOCTH TpPY/0/t00usi, WHTepeC K
pa3MuHbiM  cepaMm npodecCUOHaNTbHOW  [1eATe/IbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPU/IOKeHUSIMH, YMeHHe COBepIllaTh OCO3HAHHBIN BLIOOD
Oyayiieii mpodeccuy W peaiM30BbIBaTh COOCTBEHHBbIE >KHW3HEHHbIE TIaHBI,
TOTOBHOCTb U  CIOCOOHOCTH K MareMaTUuecKoMy 00pa3oBaHUIO U
camMo00Opa30BaHUIO0 Ha TMPOTSPKEHWH BCeW JKWU3HU, TOTOBHOCTb K aKTUBHOMY
Y4acCTHIO B PellleHUH MPAKTUUeCKUX 3aJjay MaTeMaTUueCKOW HarpaB/IeHHOCTY;

7) 3K0/I0TUYeCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAaHHOCTb 3KOJIOTUUECKOW KYJIbTYpbl, MOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMHUYECKUX  TIPOI[eCCOB HAa COCTOSSHMEe TIPUPOJHOM U
colMasbHOM Cpefibl, OCO3HaHWe TI700a/bHOTO XapakTepa JKO0JIOTHYeCKUX
npo6sieM, opueHTalYsl Ha NpUMeHeHre MaTeMaTUueCKUX 3HaAHWM Jijisl pelleHust
3ajau B 06/1aCTU OKpY>Karolllel cpefibl, TIJIaHUPOBaHKe TIOCTYMKOB M OLIeHKH UX
BO3MOJKHBIX TTOC/Ie/ICTBUU [IJI1 OKPY>KatoILler Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTHL MUPOBO33DEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKu U  OOIeCTBEHHOW TIPAaKTHKH, ITIOHUMaHHe
MaTeMaTU4eCcKOM HayKy Kak cdepbl ueloBeYeCKOW AesiTe/TbHOCTH, JTaroB eé
pa3BUTHS W 3HAUUMOCTHU [Jisi Pa3BUTHS LIMBWIW3AL[MH, OBJIaJleHHE SI3bIKOM
MaTeMaTUKU M MaTeMaTHYeCKOW Ky/JIbTypOu KaK CpeJCTBOM TO3HAaHUS MUPa,
FOTOBHOCTh OCYIL[eCTBJ/ISITh TIPOEKTHYI0 U KCCJIe/IOBATE/bCKYIO [1eTe/IbHOCTh
VMH/IUBU/ya/IbHO U B TpYTITIe.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/bHBbIE YHHBePCa/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jiornueckue AeiiCTBUA:

BBISIBJIAITh Y XapaKTepr30BaTh CyI|eCTBEHHbIE NTPU3HAKKM MaTeMaTHUueCKUX
00BbEKTOB, TIOHSTUM, OTHOLLIEHUN MeXJy TOHATUSAMU, (OpPMYJ/IMPOBAThH
orpefie/ieHUs]  TIOHSITUH, yCTaHaBIMBaThb  CYLECTBEHHbIM  MPHU3HAK
KjJaccu(yKalyy, OCHOBaHUS [ 0000IleHusT W CpaBHeHUs, KpUTepUu
MIPOBOZMIMOIO aHaJ/IN3a;

BOCIIpUHUMATh, (opMynupoBaTb W  MpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBep/uTe/bHbIe U OTpULlaTe/IbHbIe, eJUHUUHbIe, YaCTHbIe U 00I111e, YC/IOBHbIE;



BLISIB/ISITH ~ MareMaTHUeCKWe  3aKOHOMEPHOCTHM,  B3aUMOCBS3UM U
MpoTHBOpeuns B (PakTax, AaHHBIX, HAOMIOEHUSX U YTBEPKAEeHUsX, TIpe/iaraTh
KpUTEPUH /151 BbISIB/IEHUsI 3aKOHOMEPHOCTeH U TTPOTHUBOPEUHii;

JlenaTh BBIBOZIBI C WCIIOMb30BAaHWEM 3aKOHOB JIOTMKH, AeJyKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IFHOUeHU, YMO3aK/IIOUeHUH 110 aHaI0TUH;

MIPOBO/IUTH CaMOCTOSITEJTbHO Jl0OKa3aTesbCTBA  MaTeMaTUUeCKHUX
yTBep>KJeHU (TIpsiMble ¥ OT TIPOTMBHOTO), BLICTpaMBAaThb apryMeHTAalUo,
MIPUBOAUTL TIPUMEPbI W  KOHTPIPUMephbl, 0OOCHOBBIBaTH COOCTBEHHBIE
CY>K/IeHUsI U BBIBOJbI;

BbIOMpaTh crocob peleHUs yuyeOHOM 3afauu (CpaBHUMBAThb HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTb Haubosiee TMOAXOASALIUMNA C  YUYETOM
CaMOCTOSITe/TbHO BbIZIe/IeHHBIX KDUTEPUER).

Ba3oBbie ucc/iefoBaTe/IbCKHe JeiCTBHS:

HCII0/Tb30BaTh BOIPOCHI KaK MCC/efoBaTebCKU UHCTPYMEHT TO3HaHUS,
cdopMy/ipoBaTh  BOTPOCH], (PUKCUpYIOI[Me TIPOTHBOpeYue, IpobsemMy,
yCTaHaB/IMBaTh UCKOMOE U ZlaHHOe, (OPMHUpPOBaTh IUIOTe3y, apryMeHTHUPOBATh
CBOO MO3ULIMI0, MHEHUE;

MIPOBO/IUTH CaMOCTOSITEJTbHO CTJIaHMPOBaHHBIN 5KCIIePUMEHT,
HCC/iefloBaHUe TI0 yCTAHOBJ/IEHUIO OCOOEHHOCTel MaTeMaTHueckoro 00beKTa,
SIBJIeHUsl, TIpOLlecca, BbISIBJIEHHWIO  3aBUCUMOCTeM Mexay oObeKTamu,
SIBJIEHUSIMU, TIPOLieCCaMu;

CaMOCTOsITe/TbHO (pOpMY/IMpPOBaTh 0000IIeHNsT ¥ BBIBO/IbI TI0 pe3y/bTaTaM
MpOBeJIEHHOTO0  HaO/IO/leHHsl, UCC/Ie[JOBaHUs, OLIeHUBAaTh [JOCTOBEPHOCTh
TO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 0000ITIeHHH;

MIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIPOIecca, a TakKe BbIJBUTATh
TIPe/ITI0JIOXKEeHHUSI O er0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c uapopmanmeii:

BLISIBIATH JAeUiThl MHPOPMAIMK, JaHHBIX, HeOOXOAUMBIX [JisI OTBeTa
Ha BOIPOC U AJIs1 pelleHus 3a/auy;

BbIOMpaTh  MHPOPMALMI0O W3  WCTOYHUKOB  PA3/IMYHbIX  TUIIOB,
aHa/M3UpOBaTh, CHUCTEMATU3UMPOBaTb M HWHTEPHPETUPOBaTh HWH(POPMALUIO
Pa3/IMYHbIX BUOB U (POPM TIpeJCTaB/IeHMUS;

CTPYKTYpPUPOBaTh MH(GOPMALUIO, MPe/CTaB/IsATh €€ B pa3MuHbIX (opMax,
W/UTFOCTPUPOBATh Tpadruecky;

OLIeHUBaTh HaZlé>KHOCTb vHbopMaLuu 1o CaMOCTOSITeJTbHO
copMy/TMPOBaHHBIM KPUTEPUSIM.



KoMMyHHKaTHBHbIe YHHBEPCA/IbHbIE YUeOHbIe IeHCTBUS

Oouenue:

BOCIIPUHMMAaTh W  (OpPMy/IHMpOBaTh CYXKIEHHUS B COOTBETCTBUH C
YCJIOBUSIMU U 11eJIIMH OOIL[€HUs], ICHO, TOUYHO, TPAMOTHO BbIPa)XaTh CBOI) TOUKY
3peHHUsI B YCTHBIX M MMUChbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS 110 X0y PelleHust
3a/laul, KOMMEHTHUPOBATh MOyUYeHHbIN Pe3y/bTar,

B X07ie 00Cy>KeHMsI 3a/jJaBaTh BOIIPOCKI I10 CYII[eCTBY 00CYK/1aeMOM TeMEI,
1pob/ieMbl, pelllaeMOii 3aJaud, BbICKAa3bIBaTh W/EM, HalleJleHHble Ha TOMCK
pellieHH s, COMOCTaB/ISATh CBOM CYXKIEHHUSI C CY)KIEHHSIMU APYTHX yuaCTHHUKOB
auanora, oOHapy»KHUBaTh pPa3/IduKe ¥ CXOACTBO MO3ULMH, B KOPPEKTHOU (opme
(bopMyIMpoBaTh Pa3HOI/IACHS, CBOU BO3PayKeHUS;

IIPeACTaB/IATL  pe3yabTaThbl  peIleHHMs  3afaud,  SKCIIepHUMEHTa,
MCC/IeIOBaHMs], IIPOEKTa, CaMOCTOSATebHO BbIOMpaTh (POPMAT BBICTYILIEHUS C
yuéTOM 3a7iau Mpe3eHTaLH ¥ 0COOEHHOCTel ayUTOPHH.

PerynisAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIE el CTBUA

Camoopranusanmsa:

COCTaBJIATH T/IaH, a7lTOPUTM pelleHus 3a/laui, BbIOUpaTh Criocob pereHust
C Y4yéTOM UMEIOUIUXCSd pPecypcoB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHUPOBaTb U KOPPEKTUPOBAThb BAapUAHThI peIIeHWHd C Y4YETOM HOBOU
vH(popmaruu.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA NHTE/I/IeKT:

B/aZieTh HaBbIKaMM T[I03HaBaTe/bHOW pedieKCMM KakK OCO3HaHUs
COBEpIIaeMbIX [JeWCTBUA W MBICIUTENbHBIX MPOLIECCOB, WX Pe3yJIbTaToB,
B/Ia/IeTh Croco0amMu CaMOIIPOBEPKH, CAMOKOHTDOJISI Tpoliecca W pe3y/ibTara
peleHus MaTeMaTUYeCKOW 3a/iauy;

npeJBU/ieTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTb MPU pelleHun
33/laud, BHOCUTb KODDEKTHMBbBI B [IeITeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNIbCTB, JAaHHBIX, HAl/JEHHBIX OIIUOOK, BLISIBJIEHHBIX TPY/JHOCTEM;

OlleHMBaTh COOTBETCTBHE pe3y/jbTaTa 1IeJd U YCJIOBUSIM, OOBSICHSTH
TPUYMHBl  JIOCTW)KEHUS] WIA HeNOCTWKEeHUs pe3yJ/bTaTOB [edaTeJbHOCTH,
HaXOUTh OIIUOKY, 1aBaTh OLIEHKY MTPUOOPeTEHHOMY OIIBITY.

CoBMecTHas AeATe/IbHOCTh:

MOHMMAaTb W MCIO/Ib30BaThb  TpPEMMYLeCTBa  KOMaHAHOU U
WHAVBUIya/IbHOM DPabOTHI TpPU pellleHWH yueOHBIX 3ajad, MPUHUMATh I[e/b
COBMECTHOM [IesiTe/IbHOCTH, TIJITAHUPOBAaTh OpraHW3al[di0 COBMECTHOM paboThI,



pacripe/iesiATh BUbI paboT, A0roBapyuBaThCs, 00CYKIAATh TIPOIIeCC W pe3y/IbTaT
paboThI, 0000ITIaTh MHEHHST HECKOTBKUX JTFOZIEH;

y4acTBOBATh B ITPYMIOBBIX (hopMax paboThl (00CyKaeHusT, 0OMeH MHEHHH,
«MO3TOBBbI€ IITYPMBl» U WHBIE), BBITIOJHATL CBOK YacTb paboOThl WU
KOODAWHUPOBAaTh CBOW [I€HCTBUSI C APYTMMH UYieHaMH KOMaHbl, OI[eHUBATh
KaueCTBO CBOero BKJaZia B  OOU[UWHA  TPOAYKT TI0  KPUTEPHSM,
chopMy/IMPOBaHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

ITPE/IMETHBIE PE3YJIBTATDBI

K koHiy obyuennss B 10 k/acce 0OydYaroI[UiiCcsl TIOJyUUT CreAyIOIIHe
TipeIMeTHbIE Pe3y/IbTaThl 110 OTAe/bHBIM TeMaM paboueii TporpaMMbl yuebHOTO
Kypca «Anrebpa v Hauasia MaTeMaTUUeCKOT0 aHaIu3ax»:

Yuc/ia 1 BBIUMC/I€HUSA:

CBOOOJHO OTepupOBaTh MOHSATUSIMU: paljOHa/IbHOE uuciio, OeckoHeuHas
rieproinyeckasi ApoOb, TPOLIEHThI, Uppal[MOHAJbHOe UKMC/I0, MHOXeCcTBa
pallMOHAIbHBIX U IeUCTBUTE/IbHBIX YUCE, MO/y/Ib JeMCTBUTE/ILHOTO UNUC/Ia;

TPUMEHSTh APOOM U TIPOLIEHTHI [/Isi pellleHus TIPUKIaAHbIX 3aau U3
pa3/IMuHbIX OTpac/el 3HaHWU U peaslbHOM >KU3HU;

MPUMEHSITb ~ TIPUO/IVKEHHBIE — BBIUMC/AEHWS, TIpaBUia  OKpYTJIeHUs,
TPUKUJKY Y OLIEHKY pe3yJ/ibTaTa BbIUMC/IeHUH;

cBOOO/IHO OIepUpOBaTh TIOHATHEM: CTeleHb C LieJbiM TI0Ka3aTesieMm,
WCIO/b30BaTh MOAXOALIYH0 (OPMYy 3arvCyd [AeUCTBUTENbHBIX UuCen [Jisi
peleHus MPaKTUYeCKUX 3aad U Mpe/iCTaBlIeHus JaHHbIX;

cBOOOJHO  oOmepupoBaTh  TOHATHEM:  apu(MeTHUYeCKUd  KOpeHb
HaTypaJbHOU CTEeIeHU;

CBOOOJHO  OMepupoBaTh  TIOHATHEM: CTeleHb C  PpalMOHAbHBIM
rioKasaresieM;

cBOOO/IHO OTepHUpOoBaTh TIOHATUSAMU: JIOTAapUbM UHC/Ia, AeCATUYHBbIE H
HaTypaJIbHbIE JIOTapU(MBbI;

cBOOO/IHO OTepUpPOBaTh MOHATUSIMU: CUHYC, KOCUHYC, TaHI'€HC, KOTAaHT'e€HC
YMC/IOBOTO apryMeHTa;

OMepupoBaTh TMOHATUSAMM: aApPKCUHYC, apKKOCMHYC W apKTaHIeHC
YMC/IOBOTO apryMeHTa.

YpaBHeHus u HepaBeHCTBa:



cBOOOJHO  orepupoBaTh  TOHATUSIMM:  TOXKJECTBO,  YypaBHEHHUe,
HEpaBeHCTBO,  DaBHOCW/IbHbIE  ypaBHEHUSI U ypaBHEHUs-CJIe[CTBUS,
PaBHOCU/IbHbIE HEPABEHCTBA;

MIPUMEHSITh Pa3/inyHble METOAbl pelleHUs palUOHANbHbIX U JPOOHO-
palMOHaNbHBIX yPaBHEHWW, TIPUMEHATb MeTOJ, WHTEepBa/JOB /[Jil pelLleHus
HEPaBeHCTB;

CBOOOJHO OTeprpoBaTh MOHSATHSMU: MHOTOUJIEH OT OZJHOM TepeMeHHOM,
MHOTOU/IeH C LefbIMU KOo3(h(dullMeHTaMi, KOPHM MHOrOY/IeHa, TMPUMEHSITh
JleleHie MHOrOu/leHa Ha MHOrOYIeH C OCTaTkoM, TeopeMy be3y u Teopemy
Bueta 15 perenust 3a/ay;

cBOOO/IHO OTepupoBaTh TMOHSATUSIMU: CUCTeMa JIMHEWHBbIX YypaBHEHUH,
MaTpuLia, OIpejeauTe/sb MaTpullbl 2 X 2 W ero reoMeTpUYeCKWd CMBICI,
VICII0/Ib30BaTh CBOMCTBA ompezenvTens 2 X 2 [/ BbIYUC/AEHUS ero 3HaueHus,
NIPUMEHATb OIpeZie/ITeNd /Il pelleHrss CUCTeMbl JIMHEMHBIX YypaBHEHWH,
MOJleIUpOBaTh peasbHble CUTyallud C TIOMOLIBK CHUCTEeMbl JIMHEHHBIX
yPaBHEHHH, WCC/Ael0BaTh TOCTPOEHHble MOJeMU C TOMOILIbI0 MaTpull U
orpejie/iuTe e, UHTePIPeTHUPOBaTh MOJyUeHHbI pe3y/bTaT;

WCTI0/Tb30BaTh CBOMCTBA JEMCTBUM C KOPHSAMU [iisi TIpeoOpa3oBaHUs
BbIDa)KeHUH;

BBITIOJTHATL ~ MPeo0pa30BaHUsl  UKMC/IOBLIX  BBIPDAKEHWM, COZiepXKallux
CTerNeHM C palMOHaIbHBIM [T0Ka3aTeseM;

WCII0/Ib30BaTh CBOWiCTBA  JiorapupmMoB s TpeoOpa3oBaHuUs
norapu(mMuuecKux BbIpayKeHUl;

cBOOOJHO oreprpoBaTh MOHATUSAMU: UPpaLlMOHa/IbHbIEe, [T0Ka3aTe/lbHble U
norapu(MuyecKrde ypaBHEHMs, HaxO[UTb WX pelleHUusT C IIOMOLIbIO
PaBHOCH/IbHBIX I1ePeX0Z0B U/ OCYLLeCTBIISAS IPOBEPKY KOPHeW;

MIPUMEHSTh OCHOBHble  TPUTOHOMETpPHYECKHe dopMynbl s
ripeobpa30BaHusl TPUTOHOMETPHUYECKUX BhIPAyKEHU;

CcBOOOJHO OMepupoBaTh TOHSATHEM: TPUTOHOMETPUUECKOe YpaBHeHHe,
MIpUMEHSITL  HeoOXxofuMble  (OpPMyJibl [T pellieHWss OCHOBHBIX —THUIIOB
TPUTOHOMETPUUYECKHX YPABHEHUIA;

MO/Ie/IUPOBaTh peajibHble CUTyallud Ha sI3blKe ajareOpbl, COCTaB/ISThb
BLID@)KEHUs, ypaBHEHUsl, HepaBeHCTBa [0 YCJOBHIO 3a/lauM, UCC/Iel0BaTh
MOCTPOEHHbIe MO/e/iM C UCTIOIb30BaHUEM arirnapara anareophl.

DyHKIMU ¥ rpaduku:



cBOOO/IHO OTMepupoBaTh TMOHATUSAMM: (GYHKIUS, CHOCOObI  3a/jaHust
GyHKLMM, B3aMHO oOpaTHble (YHKI[MH, KOMITO3MWIMS (yHKOMM, Tpaduk
(YHKLIUU, BLITIOJIHATDH 3/IeMeHTapHbIe TTpeoOpa30oBaHys rpadHKoB (PYHKITHM;

cBOOO/IHO OTIEpUPOBATh MOHATUSAMH: 00/1aCTh OTpejie/IeHUst ¥ MHOKECTBO
3HayeHU! (PyHKLMH, HY/IM QYHKLWW, TPOMEXXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIepupoBaTh TIOHSATUSMU: UETHble U HeuéTHble (YHKIUH,
nepuoArueckre QyHKLUU, TPOMEKYTKHM MOHOTOHHOCTHU (YHKIIMHM, MaKCUMYMbI
U MUHUMYMbI (PYHKLWHM, Haubosblllee ¥ HavMeHbIllee 3HaueHWe (QYHKIUU Ha
TIPOMEXKYTKE;

cBOOO/IHO OTIepUPOBATh MOHATUSIMU: CTerleHHasi QYHKLMSI C HaTypa/ibHbIM
Y LIeJIbIM [0Ka3aTeseMm, rpa(Uuk cTeneHHOW (GYyHKLWW C HaTypa/JbHbIM U LeIbIM
roka3saresieM, TpadyK KOPHS N-Oi CTereHW Kak (PyHKLMK 00OpaTHOM CTereHu C
HaTypaJIbHbIM MOKa3aTeseMm;

OTIepUpPOBaTh TOHATUSIMU: JIMHelHas, KBaZipaTUUHas U APOOHO-/MHelHas
(GyHKLUWW, BBIMOIHATL 3/IeMEHTApHOe UCC/ieloBaHHe W TIOCTpPOeHHe UX
rpach1KOB;

cBOOOJHO OTepUpOBaTh MOHATUSIMU: TOKa3aTesbHasi U jiorapudmMuyeckas
(YHKIMM, UX CBOWMCTBA U rpa(UKy, WUCI0/Ib30BaTh UX TpaduKu A/l peLieHUs
yPaBHEHUM;

CBOOOJHO OMepUpOBaTh TMOHSATHUSMU: TPUTOHOMETpUYecKass OKPYKHOCTb,
orpe/iesieHrie TPUTOHOMEeTPUUECKUX (DYHKLMM YMC/IOBOTO apryMeHTa;

WCIO/Ib30BaTh rpapuKd (QYHKLUMWA [/ KCCAeJOBAHUS TIPOLIECCOB U
3aBUCHMOCTeM TpU pellieHUH 3a/lay U3 ApYTUX yueOHBIX TIPeJMeTOB U peasibHOM
JKW3HHM, BbIpakaTh (JOPMy/IaMH 3aBUCUMOCTH MeXXY BeJIMUYMHaMUY;

Hauyana maTeMaTU4eCcKOro aHa/iu3a:

cBOOO/IHO OTIepPUPOBATh MOHATUSMU: apridMeTHUecKasi U reoMeTpruuecKas
niporpeccusi, beckoHeyHo yObIBaroIljasi reoMeTprudeckasi IPOTPeCCUs], TUHENHbIN
W 9SKCIOHeHIMalbHbIA pPOCT, (OpMy/a CJOXKHBIX TIPOLIEHTOB, WMETh
Trpe/icTaB/eHre O KOHCTaHTe;

VICII0/Ib30BaTh TNPOrPeCCUM /ISl PellleHHs peaslbHbIX 3a/au MPUK/IaJHOro

XapakTepa;
CBOOOJHO OIepyUpoBaTh TMOHATUSMU: [10C/Ie0BAaTE/ILHOCTb, CIOCOOBI
3aflaHus TI0C/IeOBaTeTbHOCTEH, MOHOTOHHbIE U orpaHUYeHHbIe

rmocieioBaTe/;ibHOCTH, IIOHMMATb OCHOBBI 3dpOXKAE€HHWA MATeMdTHUYeCKOI'O
aHa/IM3a KakK aHa/jin3a 0eCKOHeYHO MaJIbIX;



CcBOOO/IHO OIEepUpPOBaTh TIOHATUSMU: HeNpepbiBHbIE (QYHKIUMU, TOUKU
pa3phbiBa rpaduka GyHKI[MH, aCUMOTOTHI Tpadrika hyHKIUY;

cB0OO/IHO OTepUpOBaTh MOHATHEM: (DYHKIIWS, HelpepbiBHAs Ha OTpe3Ke,
TPUMEHSITh CBOMCTBA HelpepbIBHbIX (DYHKLWM [/1s pelieHusi 3a/1ay;

cBOOO/IHO OTepUpoBaTh TIOHATUSMU: TiepBasi U BTOpasi MPOU3BOJHBIE
byHKIUIMHY, KacaTenbHas K rpaduKy QyHKIWY;

BbIUUCJISITh  TPOU3BOJHbIE  CyMMbI, T[IPOM3BEJEHUs, UYaCTHOIO WU
KOMIMO3ULIUU IBYX (DYHKIMI, 3HAaTh TTPOU3BO/IHbIE 3/IEMEHTAPHbIX (DYHKLIUM;

WCII0/Ib30BaTh TeOMeTpUUeCKUi U (DU3NUeCKUN CMBIC/T POU3BOJAHOM [I/Is1
pelLleHus 3ajau.

MHo)xecTBa M JIOTHKA:

cBOOO/IHO  OIMepuUpOBaTh TOHATUSMU: MHOKECTBO, OMepalyyd  Haf
MHOJKeCTBaMU;

WCIIO/Ib30BaTh TEeOPETHUKO-MHO)KeCTBEHHbIM —ammapaT [Jig  ONKWCaHUSA
peasibHbIX TPOLIECCOB U SIBJIEHWM, MPH peIlleHrr 3a/ilau U3 APYTUX yueOHBIX
MpeIMeTOB;

cBOOO/IHO OTepUpPOBaTh TOHATUSMU: OTIpe/ie/ieHre, TeopeMa, ypaBHeHue-
C/lefiCTBMe,  CBOWCTBO  MaTeMaTHUeCKoro  0OBeKTa,  /I0Ka3aTe/bCTBO,
PaBHOCU/IbHbIE YPaBHEHUSI M HEPAaBeHCTBaA.

K koniy obyuenuss B 11 k/acce oOydYaroIMiiCs TIO/yUWT CJIeAYIOIHE
TpeIMeTHBIE Pe3y/IbTaThl 110 OT/AE/TLHBIM TeMaM paboueii TporpaMMbl yuebHOTO
Kypca «Asirebpa 1 Hadya/la MaTeMaTAYeCKOT0 aHaInu3a»:

Yuc/ia ¥ BBIYUC/IEHUA:

cBOOO/IHO OIepupoBaTh TIOHATUSAMU: HATypaJbHOE U lieJioe YHUCIIO,
MHOJKeCTBa HaTypaJibHbIX U Le/IbIX YuCesI, UCII0/Ib30BaTh IPU3HAKU e/ IMMOCTU
uenbix yucen, HOJ wu HOK HarypasnbHbIX umcesn [jsi pelleHus 3ajad,
TpUMeHATh aaroputMm EBkiva;

cBOOO/IHO OTepHpoBaTh TIOHATHEM OCTaTKa I10 MOJYJIIO, 3allkChIBaTh
HaTypaJibHble YuCJ/la B Pa3/IMYHbIX MTO3ULMOHHbBIX CUCTEMAaX CUUC/IeHNS;

CcBOOO/IHO OTIePUPOBATh TOHATHSMU: KOMITJIEKCHOE UHC/IO M MHOKECTBO
KOMIIJIEKCHBIX UHCesT, TIPe/ICTaB/ISITh KOMITJIEKCHBbIE UKC/ia B ajrebpanueckoii u
TPUTOHOMETPUUECKOM (hopMe, BBITIONHATh apyu(MeTHYecKue orneparuu ¢ HUMU
1 n300pa>kaTh Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBAa:



cBOOOJHO OrepyupoBaTh MOHATUSAMU: UPpaLlMOHa/IbHbIe, [T0Ka3aTe/lbHble U
norapu(MuuecKve HepaBeHCTBAa, HAaXOJWTb KX PpeLIeHUs C IOMOLIbIO
PaBHOCH/IbHBIX I1€PEXO0/I0B;

OCYLEeCTB/ISAITb OTOOD KOpHEeW T™pu pellleHWd TPUTOHOMETPUUeCKOro
ypPaBHEHUS;

CcBOOOJHO OrepupoBaTh TMOHSTHEM TPUTOHOMETPUYECKOe HepaBeHCTBO,
MIpUMEHSITh  HeoOXoguMble (OpPMyJibI /7T pellleHWss OCHOBHBIX —THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OTEepPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUM
Y HEpaBeHCTB, DPABHOCW/IbHbIE CUCTEMbI U CHUCTEMbI-CJIE[ICTBUS, HAaXOJWUTb
pellleHns] CHUCTeMbl W COBOKYMHOCTEW pAalMOHAJbHBIX, HWppalMOHaIbHbIX,
NOKa3aTesbHbIX U JI0rapu()MUUeCKrX YpaBHEHUN U HePaBeHCTB;

peliaTh paLviOHa/IbHBbIe, vppaLoHa/bHble, MOKa3aTeJbHbIe,
norapvMuUyecKve W TPUIOHOMETpUYEeCKMe YpaBHEHUs] U HepaBeHCTBa,
coZieprKallyie MOZly/Id ¥ TlapaMeTpbl;

NIPUMEHAThb rparueckrie MeTO/bl [/ pellleHrsi ypaBHeHUH U HepPaBeHCTB,
a Takxke 3a/jay C rapameTpamy;

MO/Ie/IUPOBaTh peajibHble CUTyallud Ha Si3blKe anareOpbl, COCTaB/STb
BbID&)KEHUs], YpaBHEHUs, HEpaBeHCTBA M WX CHUCTeMbI II0 YCJIOBHIO 3a[aud,
WCC/IeIoBaTh TIOCTPOEHHbIE MOJ[eId C WCIIO/Ib30BaHUEeM arlrapara ajaredphl,
VHTepNpeTUPOBaTh MOJyYeHHbI pe3y/bTarT.

DyHKIMU ¥ rpaduku:

CTPOUTb TpaMKU KOMIIO3ULIMA (PYHKLMKA C TIOMOLBI0 3JIEMEHTapHOI0
VICC/IeJOBAaHUS U CBOMCTB KOMIIO3ULIMU JBYX (YHKLMM;

CTPOUTh TreoMeTpuyeckde o0Opasbl ypaBHEHWM U HepaBeHCTB Ha
KOOP/IMHAaTHOM TIJIOCKOCTH;

cBOOOJHO oOmeprupoBaTh TMOHATUSIMU: TpadUKd TPUTOHOMETPUUECKHX
(byHKLWA;

MIPUMEHATb (PYHKLUU [/ MOJETMPOBaHUSl U HWCCAeJOBaHUSl peaslbHbIX
TIPOL[eCCOB.

Havana maTemMaTU4eCKOro aHa/iu3a:

WCIIO/b30BaTh  TMPOU3BOAHYK i1 HWCCAe[oBaHUS  (YHKUMU  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxoAUThb Haubo/blllee U HavMeHblllee 3HaUeHUs1 PYHKLUKA HerpepbIBHOMN
Ha OTpe3Ke;



VICII0JIb30BaTh IPOW3BOJHYIO /JI1 HaxXOXKJEeHWs Hawlyullero pellieHus B
MPUK/IAJHBIX, B TOM UHC/Je COLMAJbHO-3)KOHOMUUECKUX, 3ajavax, JJjs
orpefie/ieHUs] CKOPOCTU U YCKOPEeHHsl Tpoliecca, 3aJaHHOro (OopMysioN Wiu
rpadrKom;

cBOOOJHO OIepupoBaTh TIOHATUSIMU: TepBooOpa3Hasi, Orpe/enéHHbIMI
WHTerpas, HaxXxoJuThb TepBOOOpa3Hble 3/ieMeHTAapHbIX (YHKUWN U BBIYUCTSTDH
uHTerpan 1o gopmysie HetoToHa-JIeiibHUIIa;

HaXO/WTh TUIOL[AA TUIOCKUX GuUryp u O0OBEMBI Tel C TOMOIIIbIO
VHTerpa’a;

MMeTb Tpe/CTaB/IeHrue O MaTeMaTHUYeCKOM MOZe/JMPOBaHUM Ha TMpUMepe
cocTaByieHus JudpepeHLINaTbHBIX YPaBHEHUY;

pellaTh MNPUK/IaJHbIe 3a/ja4l, B TOM YMC/le COLMaabHO-3KOHOMHUYECKOro U
(pm3ruecKoro xapakrepa, CpeZiCTBAMU MaTeMaTU4eCKOIro aHa/lIn3a.



TEMATHUYECKOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/
3

HaumeHoBaHue pa3jeioB 1
TeM NpPOorpaMMsbI

Ko/smmuecTBO 4acoB

KoHTpo/ibHBIE

Bcero
padoThI

JeKTpoHHBbIe ({U(poBHIe)
oOpa3oBaTe/IbHBIE PeCcypChI

MHO>KeCTBO /1eMCTBUTE/IbHBIX
yucen. MHOrousieHsbl.
PaijoHa/ibHbIe ypaBHeHUs U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX ypaBHeHUM

24 1

https://resh.edu.ru/

DyHKIMU U TpadUKu.
CreneHHast GYHKLHS C LIeTbIM
TroKasaresiemM

12 1

https://resh.edu.ru/

ApudmeTrueckuii KOpeHb n-
oy crenenu. VippanoHaibHble
ypaBHeHUs

15 1

https://resh.edu.ru/

[MTokasarenbHas GyHKLHS.
IToka3aTe/nbHble ypaBHeHUs

10 1

https://resh.edu.ru/

Jlorapudmuueckas QyHKIUSI.
Jlorapudmuueckre ypaBHeHUs

18 1

https://resh.edu.ru/




6 TpHroHomerpireckye 22 1 https://resh.edu.ru/
BbIpa)KeHUs1 U YpaBHEHUSsI

7 HocregosarenbHocti 10 1 https://resh.edu.ru/
MpOrpeccuu
HenpepriBHble GyHKIMN.

8 20 1 https://resh.edu.ru/
[Tpou3sBoaHas

9 Hostoperine, 0606meHIfe’ 5 2 https://resh.edu.ru/
cucTeMaTtr3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
- 136 10

[10 ITIPOI'PAMME




11 K/TACC

No KomnuecTBO yacoB
HaumeHoBaHue pa3jesioB 1 JieKTpoHHbIe (1{u(poBHIe)
n/ KoHTpo/IbHBIE
TeM NPOrpaMmbI Bcero oOpa3oBaTe/IbHbIE PeCypPChI
n paboThI
WccnepnoBanue GyHKLUN C
1 N 22 1 https://resh.edu.ru/
TIOMOLL[bIO TIPOM3BOJHOM
2 [TepBoOOpa3Hasi U UHTErpas 12 1 https://resh.edu.ru/
['padpuku
TPUTOHOMETPUUECKUX
3 byHKIUH. 14 1 https://resh.edu.ru/
TpuroHomeTprueckue
HepaBeHCTBa
VppaijoHasnbHble,
roKasaresbHble U
4 24 1 https://resh.edu.ru/
norapudMuueckue
HepaBeHCTBa
5 KowmriekcHbie urciia 10 1 https://resh.edu.ru/
6 HarypanbHble ¥ 1ie/ble yncia 10 1 https://resh.edu.ru/
CucTreMbl paljMoOHaIbHbIX,
HppaLMOHa/IbHbIX
7 ppar 12 1 https://resh.edu.ru/
MOKa3aTebHbIX U
norapuMuuecKUx ypaBHeHUM




3ajauu ¢ napaMmeTpaMu 16 1 https://resh.edu.ru/
Hosroperie, 0606memfe’ 16 2 https://resh.edu.ru/
cucTeMaTH3alysl 3HaHUM

OBIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/IACC
KoinuyectBo
Ne n/nn Tema ypoka 4acos JlaTa usydyeHus
Bcero

1 [TorTOpeHMe, 060011[eHIe, CHCTEMAaTH3aI|s 3HAHUM: 1
"YpaBHeHus"

2 [ToBTOpeHue, 060011[eHIe, CUCTeMaTU3al[|s 3HAHUH 1

3 [ToBTOpeHue, 006001IeHNe, CHCTEMATH3aLvs 3HAHUIA: 1
"®yHKIMN"

4 CraproBasi KOHTpPOJIbHasi(BX0JHast) paboTa 1

5 [[MHO>XecTBO, orepaLuy HajJ, MHO>KeCTBaMU U UX CBOMCTBA 1

6 Iuarpammel Olinepa-BeHHa 1

7 [TprMeHeHre TeOPeTUKO-MHOKECTBEHHOIO anrapara st 1
pelleHUs 3ajau

3 PanioHanbHble uncia. OObIKHOBEHHbIE U IeCSITUYHBIE 1poby, 1
TPOLIeHThI, OeCKOHeUHbBIe TIepUOANUeCKre Apobu

9 ParroHasneHbie urcna. OObIKHOBEHHbIE U [IeCITHYHbIe P06y, 1
TIPOLIeHTHI, 6eCKOHeUHbIe NleproinyecKue Jpoou

10 [TpumeHeHue 1pobeli v IPOLIEHTOB [JIsl PellieHUsT TIPUK/IaZHbIX 1
3azau

11 [TpumeHeHue 1pobeii v IPOLIEHTOB [/Is pPellieHNsT IPUKIaZHbIX 1




3a7au

HelicTBUTeNbHBIE UuKciia. PalMoHanbHble ¥ UppalioOHabHbIe

12
yncia

13 ApudmeTrueckye onepaLy € JeHCTBUTeIbHBIMUA YU CIaMU

14 Mopaynb AeiCTBUTeIbHOTO YKC/ia U ero CBOMCTBA

15 [TpubmpKEéHHBIE BHIUMC/IEHNS, TTPABU/IAa OKPYTJIEHHs, TPUKKAKA
Y OLleHKa pe3yJbTaTa BbIUMC/IeHUN

16 OcCHOBHbIe MeTO/[bl pellleHHs 1ieJIbIX U JPOOHO-parjioHaIbHBIX
ypaBHEHWH Y HEPaBeHCTB

17 OcCHOBHbIe MeTO/[bl pellleHHs 1jeJIbIX U JPOOHO-parjioHaIbHbIX
ypaBHEeHHI U HepaBeHCTB

18 OCHOBHBIe MeTO/IbI PelIeHHs 1[eJTbIX U [POOHO-pariiOHaTbHBIX
ypaBHeHH! U HEpaBeHCTB

19 MHorousieHbl OT OJHOU MepeMeHHOU. [le/ieHre MHOTrOu/ieHa Ha
MHOTr'0u/IeH ¢ octaTKoM. Teopema be3y

20 MHorousieHs! ¢ 1jes1bIMU K03 duripentamu. Teopema Bueta

21 PerieHue cucTeM JMHeNHBIX ypaBHEHUH

22 Pemenue cucrem JIMHENHBIX YpaBHEHUU
Martpuija CUCTeMBbI JIMHEMHBIX YpaBHeHUU. Onpesienuresib

23 MaTpHULIbl 2X2, ero reoMeTpuYeCKU CMbIC/T U CBOWCTBA;

BbIUMC/IEHHE er0 3HAUYeHHdA




Ornpenenitesib MaTPULIbl 2X2; er0 reOMeTPUUYeCKHU CMBICT U

24 9
CBOWCTBA; BbIYMC/IEHHE ero 3HaueHust

o5 [TprMeHeHue oripeie/IuTe sl 1J1s1 pellieHus] CUCTeMbl JIMHeMHbIX
ypaBHEHUH

6 PerieHue npukiaZiHbIX 3aZiayu C MIOMOILBI0 CUCTEMbI JTMHEHHBIX
ypaBHEHUH

97 PerieHue npukiaZiHbIX 3a/iayu C IOMOLLBIO CUCTEMBI JTMHEHHbIX
ypaBHeHUM

)8 KoHtposbHast paboTa: "ParjrioHaibHbIe YpaBHEHUS U
HepaBeHCTBa. CUCTeMbl IMHENHBIX YpaBHEHUN"

79 dyHKIWSA, criocoObl 3aaHus GYHKIMHA. B3aniMHO 0OpaTHbIE
¢byskuyy. Kommnosuuys ¢yHKumn

30 'paduk GpyHKIMN. DyieMeHTapHbIe TTpeoOpa3oBaHus rparKoB
byHKIMI

31 OO6sacTb orpe/ie/IeHUsI 1 MHOKECTBO 3HaUeHUH (DYHKIUH.
Hym ¢ynxuun. IIpomMe)XyTKy 3HaK OCTOSIHCTBA

32 YéTHble ¥ HeuéTHbIe (PyHKLMU. [leprosnyeckre (GyHKLINU.
ITpome)KyTKM MOHOTOHHOCTH (PYHKLIUU

33 Makcumymbl 1 MUHUMYMBI GyHKIMA. Haubosbiiee 1
HauMeHblllee 3HaUeHre (DYHKL[UM Ha IPOMeXKYTKe

34 JIuHelHas1, KBaipaTUUHasi U IpoOHO-TMHeHast QYyHKIAN

35 OneMeHTapHOe UCC/IeJ0BaHNe Y TIOCTPOeHre rpauKOB 3TUX




byHKIMI

OneMeHTapHOe UCC/e/j0BaHKe U NTOCTPOeHHe ITpaKOB ITUX

36 .
byHKIMI

37 CrerneHb C 11e/bIM IToKa3aTteneM. buHom HetoToHa

38 CrerneHb C 11e/1bIM MoKa3aTtesnieM. buHom HertoToHa

39 CreneHHasi QyHKIUSI C HAaTypasbHbIM U LieJIbIM [T0Ka3aTesieM.
Eé cBoticTBa u rpaduk

40 KonTponbHas pabota: "CrernenHasi hbyHkius. Eé cBoicTBa 1
rpaduk"

41 ApudmeTrueckuii KOpeHb HaTypaabHOW CTEeHU 1 ero
CBOICTBA

42 ApudmeTrueckuii KOpeHb HaTypabHOW CTeTIeHU U ero
CBOMCTBA

43 [Tpeo6Gpa3oBaHus UNC/IOBBIX BHIPAXKEHUH, CO/IePrKaIIUX
CTerleHU ¥ KOPHU

44 [Tpeo6Gpa3oBaHus UNC/IOBBIX BhIPaXKEHHUH, CO/leprKalliX
CTerleHU U KOpPHU

45 [Tpeobpa3oBaHus YMC/IOBBIX BhIPAXKEHUM, CO/IePrKaIIX
CTereHu ¥ KOpPHU

46 WppaijuoHasnbHblie ypaBHeHHs1. OCHOBHBIE METO/IbI pellieHUst
MppaLMOHA/IbHBIX YpaBHEHUI

47 WppaijoHanbHblie ypaBHeHHs1. OCHOBHBIE METO/IbI pelleHUst

VppaLMOHA/IbHBIX YPaBHEeHUMN




I/IppauHOHaﬂbeIe YPaBHEHMA. OCHOBHEBI€E METObI peleHus

48 .
VppaLMOHa/IbHbIX YpaBHEeHUM

49 PaBHOCH/IBHBIE ITepexo/ibl B pellleHMH ppaLiOHa/IbHbIX
ypaBHEHUH

50 PaBHOCU/IbHBIE TTepexXo/ibl B pellieHUU UppaLOHa/IbHBIX
ypaBHEHUH

51 PaBHOCH/IbHBIE TTepexo/ibl B pellieHUH UppaLOHa/IbHbIX
ypaBHeHUM

5 PaBHOCH/IbHBIE [Tepexo/ibl B pellieHUH UppaLOHa/IbHbIX
ypaBHeHUH

53 CBoiicTBa U rpavK KOpHsI N-0i CTerneHu Kak (PyHKLU
00paTHOM CTereH! C HaTypalbHBIM IOKa3aTenemM

c4 CaoticTBa U rpauK KOPHSI N-0l CTereH! Kak (PyHKLUU
00paTHOM CTereHu C HaTypasbHLIM MT0Ka3aTesieM

ec KonTponbHast pabota: "CpoiicTBa ¥ rpadMK KOPHS N-0i
crerneHd. MippauoHasbHble ypaBHeHUs "

56 CreneHb C pallMOHaIbLHBIM MOKa3aTeeM U e€ CBOMCTBa

57 CreneHb C pallMOHabHBIM IOKa3aTeieM U eé CBOMCTBa

58 CrerneHb C paljMoOHaIbHBIM [T0Ka3aTesieM U eé CBOKWCTBA

59 [TokasarenbHas (GyHKLYs, e CBOWCTBa U rpaduk




60 Wcnonb3oBanue rpadvika GyHKLUWM /17151 pellieH|s] ypaBHeHUM 1

61 HWcnonb3oBanue rpaduvka GyHKLUM /7151 pellieHUs] ypaBHeHU 1

62 [TokasarenbHble ypaBHeHUs.. OCHOBHbIE METO/IbI pellieHUst 1
roKa3aTe/IbHbIX ypaBHeHU!

63 [TokasarenbHble ypaBHeHUs.. OCHOBHbIE METO/IbI pellieHUst 1
roKa3aTe/IbHbIX ypaBHEeHU!

64 [TokasarenbHble ypaBHeHUs.. OCHOBHbIE METO/IbI pellieHUst 1
roKa3aTe/IbHbIX ypaBHEeHU!

65 KontposnbHast pabota: "[Toka3aresnbHast GyHKLUSI. 1
ITokasaTesibHble ypaBHeHUs"

66 Jlorapugm uncsna. CBoiicTBa jorapugma 1

67 Jlorapudwm uuncna. CBoiicTBa norapudma 1

68 Jlorapudm uncsa. CoiicTBa jorapugma 1

69 [ecsTUuHbIe U HAaTypaJibHbIE JIOTapU(PMBbI 1

70 [ecsiTiuHbIe ¥ HaTypaJibHbIe JIorapuhMbl 1

71 [Tpeobpa3oBaHue BbIPDa)KEHUH, COJIEPrKalLX JIOTapUPMbI 1

72 [Tpeo6Gpa3oBaHue BhIpaXKeHUH, CO/IePKaIIUX JIOTapUBMbI 1

73 [TpeoOpa3oBaHe BeIpaXKeHUH, CO/IePrKalluX J0raprudMbI 1

74 Jlorapudmuueckas GyHKIUsI, eé CBONCTBa U rpaduk 1

75 Jlorapudmuueckas GyHKIUs, €€ CBONCTBa U rpaduk 1




76 Wcnonb3oBanue rpadvika GyHKLUWM /17151 pellieH|s] ypaBHeHUM

77 HWcnonb3oBanue rpaduvka GyHKLUM /7151 pellieHUs] ypaBHeHU

78 Jlorapudmuueckue ypaBHeHUs.. OCHOBHbIE METO/IbI pellieHUst
Jorapu(MUUecKrix ypaBHEeHUN

79 Jlorapugmuueckue ypaBHeHUs.. OCHOBHbIE METO/IbI pellieHUst
Jorapu(pMUUecKrix ypaBHeHUN

80 Jlorapudmuueckue ypaBHeHHs.. OCHOBHbIE METO/IbI pellieHUst
norapuMuuecKux ypaBHeHuH

81 PaBHOCH/IbHBIE TIEpPeXO0/bl B pellieHUH JI0TapupMUuecKiux
ypaBHeHUM

82 PaBHOCH/IbHBIE TIEpPeXO0/bl B pellieHUH JI0rapupMUUecKiux
ypaBHEHUH

83 KonrposneHas pabota: "Jlorapudmuueckast GyHKIHS.
Jlorapugmuueckue ypaBHeHUs"

84 CHHYC, KOCHHYC, TaHT'€HC U KOTaHIeHC YMC/I0BOr0 apryMeHTa

85 CHHYC, KOCMHYC, TAaHT'€HC U KOTaHI'eHC YUC/IOBOI'O apryMeHTa

86 ApKCYHYC, apKKOCHHYC Y apKTaHI'€HC YMC/I0BOTO aprymMeHTa

87 ApKCHHYC, apKKOCHHYC M apKTaHI'eHC YMC/I0BOr0 apryMeHTa

a8 TpuroHoMmeTpryeckast OKPYy>KHOCTb, OTIpe/ie/ieHHe

TPUTOHOMETPHUYECKUX Cl)YHKLII/If/’I UKUC/IOBOT'O aprymMmeHTa




TpuroHomeTpuueckasi OKPY>KHOCTb, OTipe/ie/ieHHre

89 . 1
TPUTOHOMETPUYECKUX (PYHKLIMI UMC/IOBOTO apryMeHTa
90 OCHOBHbIe TPUTOHOMETpPUUECKHe (OPMYJIbI 1
91 OcHOBHbIE TPUTOHOMETpPUYECKHE (POPMYJIbI 1
92 OcCHOBHbIe TPUTOHOMeTpHUYecKue (PopMYyJibl 1
93 OcCHOBHbIe TPUTOHOMETpUUECKHe (OPMYJIbI 1
94 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAYKEHHUM 1
95 [TpeobpasoBaHue TPUrOHOMETPHUUECKUX BbIpaXKeHU 1
96 [Tpeobpa3oBaHe TPUTOHOMETPUUECKUX BBIPAKEHUI 1
97 [Tpeobpa3oBaHre TPUTOHOMETPUUYECKHX BBIPAyKEHUI 1
98 PereHrie TpUroHOMeTpUUECKHX YPaBHEHUU 1
99 Pemennie TpUroHoMeTpUUeCKHX ypaBHEHUN 1
100 PelreHvie TpUrOHOMETPUUECKUX YPaBHEHUH 1
101 PellleHrie TPUrOHOMETPUUECKUX YPaBHEHUN 1
102 PemeHnie TpUroHOMeTpUUeCKHX YpaBHEHUN 1
103 PerieHvie TpUroHOMETPUUECKUX YPAaBHEHUH 1
104 PellleHrie TPUTOHOMETPUUECKUX YPaBHEHUN 1
105 KoHTtposnbHas pabora: "TpUroHoMeTpruUecKre BbIPaXKEHUS U 1
TPUTOHOMEeTpUUEeCKHe ypaBHeHus"
106 I[MociemoBaTeIbHOCTH, CIIOCOOBI 3aaHUST 1

rocsieloBaTe/IbHOCTeN. MeTo MaTeMaTHYeCKON UHAYKLUU




107 MOHOTOHHBIe U OTpaHUUYEeHHbIe TT0C/IeZl0BaTeIbHOCTH.
Wcropust aHa/m3a 6eCKOHEYHO MaslbIx

108 ApudmeTrueckasi Iporpeccust

109 ['eomeTpuueckas mporpeccus

110 BeckoHeuHo yObiBarolIjasi reoMeTpruecKas Iporpeccust

111 CymMa 6eckoHeuHO yObIBaroII[el reoMeTpUUeCKOU Mporpeccun

112 JInHeWHbIN U 3KCITOHeHLUaIbHBIN pocT. Yucio e. @opmyna
CJIO’KHBIX TPOLIEHTOB

113 JIMHeMHbIN U 3KCITOHEHUa/IbHBIN pocT. Yucio e. @opmyna
CJIO’KHBIX TTPOLIEHTOB

114 Vicnosib30BaHye NpOrpeccu Jj1s pellieHys peajbHbIX 3a7au
TIPUK/IaIHOTO XapakTepa

115 KonrposneHas pabota: "[TociesoBaTelbHOCTH U TIPOTpeccru’”

116 HeripepbiBHbIe (DYyHKILIMM U UX CBONCTBA

117 Touka pa3pbiBa. ACUMNOTOTHI rPagUKOB (HYHKLUN

118 CaoticTBa (yHKIMI HellpephIBHBIX Ha OTpe3Ke

119 CaoiicTBa (GyHKLUN HellpepbIBHBIX Ha OTpe3Ke

120 Metoz “HTepBasIoB /1Jis pellleH!s: HepaBeHCTB

121 Meton UHTEpPBAJIOB /IJis PEIlleHUsT HePaBEeHCTB

122 MeTton HTepBAaJIOB [Jid pPellleHUs] HepaBeHCTB




[TprMeHeHre CBOMCTB HerpepbIBHBIX (PYHKLUH [/ pelleH s

123 1
3aja4

124 [TprMeHeHYe CBOWCTB HerpepbIBHBIX (PYHKLMI [/ pelleHts 1
3aja4

125 [TepBasi 1 BTOpast MPOX3BO/IHbIE (DYHKLIMH 1

126 OrnpefienieHre, reoMeTpUYECKUI CMbIC/ TTPOXU3BOHOU 1

127 Onpezenenve, pU3NUECKUI CMBIC/ POX3BOAHOM 1

128 YpaBHeHHe KacaTe/IbHOM K rpaduKy GyHKIMU 1

129 YpaBHeHMe KacaTe/lbHOM K rpaguKy (yHKLUN 1

130 [Tpour3BoHbIe 371eMeHTapHbIX (PYHKLIWH 1

131 [Tpou3Bo/iHbIe 3/1eMeHTapHBIX (QYHKLIUM 1

130 [Tpon3BogHast CyMMBbl, IPOM3Be/IeHHs], YaCTHOTO U 1
KOMITO3ULIMM (PYHKLIUIA

133 ITpon3BogHast CyMMBI, ITPOX3Be/IeHNs], YaCTHOTO U 1
KOMIO3ULIMU (PYHKLUI

134 [TpousBoHast CyMMBl, IPOM3Be/ieHHs], YaCTHOTO U 1
KOMITO3UL[MU (PYHKLIUIA

135 KoutposnbHas pabota: "[IpousBogHas” 1

136 WToroBast KOHTpOJIbHAsE paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 K/TACC

Ko/muectBo
Ne n/nn Tema ypoka 4acos JlaTa usydyeHus
Bcero

1 [IpuMeHeHHe TIPOU3BOAHON K MCC/Ie/JOBaHHIO (PYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI

5 [TprMeHeHre IPOM3BOJHOM K MCCIeJ0OBaHUIO (DYHKLMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

3 [TpuMeHeH1e TIPOM3BOAHOM K MCCIe[oBaHUIO QYHKI[MM Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

4 [TpuMeHeHVe TIPOM3BOAHOM K HMCCIejoBaHUI0 QYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI

c [IpuMeHeHHe TIPOU3BOAHON K MCC/Ie/JOBaHHIO (PYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI

5 [TprMeHeHVe TPOM3BOJHOM K MCCIeJOBaHUIO (QYHKLMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

7 Haxox/jeHrie Hanbo/IbIIero ¥ HAMMEHBIIIeTO 3HaYeHUsT 1
HernpepbIBHOM (YHKLIMU Ha OTpe3Ke

3 Haxo>kzieHrie HauOOBILIETO U HAMMEHBIIIero 3HaueHus! 1
HernpepbIBHOM (YHKLIMU Ha OTpe3Ke

9 HaxosxzeHrie HAaMOOBILIETO U HAMMEHBIIIero 3HaueHust 1

HernpepbIBHOM (DYHKLIMU Ha OTpe3Ke




HaXO)K,E[QHI/Ie HauOOJ/ILIIEer0 ¥ HaMEeHbIIIero 3HaUeHUs

10 o
HernpepbIBHOW (YHKLIMU Ha OTpe3Ke

1 HaxoxeHre Haubo/IbIIero ¥ HAMMEHBIIIeTO 3HaYeHUsT
HernpepbIBHOM (YHKLIMU Ha OTpe3Ke

1 Haxox/jeHrie Haubo/IbIlIero ¥ HaMMeHBIIIeTo 3HaYeHust
HernpepbIBHOM (YHKLIMU Ha OTpe3Ke

13 [TprMeHeHre TPOU3BOHOM /17151 HAXOXK/|€HUS HAaW/Tyulllero
pellieHNsl B IPUKJIa/IHBIX 3a/a4ax

14 [TprMeHeHre NPOU3BOHOM /17151 HAXOXK/|€HUS HAaWTyulllero
pellieHNsl B IPUKJ/Ia/IHBIX 3a/a4ax

15 ITprMeHeHre NPOU3BOAHOM /1S OMIpefie/ieHHsl CKOPOCTH U
YCKOpeHUs1 TIpoLiecca, 3a/jJaHHoro (popmy/ion uiau rpapukom

16 [TprmMeHeHre NPOU3BOAHOM /17151 ONpefie/ieHHsl CKOPOCTH U
YCKOpeHUs1 TIpoLjecca, 3a/jaHHoro (popmy/iol umu rpadpukom

17 Kommosurust pyHKLmit

18 Komrmo3uiust hbyHKLIMMA

19 Komnosuius GpyHKLmit

20 'eomeTprueckrie 0Opa3bl ypaBHeHUH Ha KOOPAMHATHOU
TMJIOCKOCTH

71 'eomeTprueckrie 0Opa3bl ypaBHEHUH Ha KOOPJAMHATHOM

IIJIOCKOCTHU




KonTtponbHas pabora: "VicciemoBanue GyHKIHHA C ITOMOIIbO

22 .
TIPOM3BO/IHOU

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPAa3HbIX

24 [TepBooOpa3Hbie 3/1eMeHTapHBIX GYHKIMH. [IpaBuia
HaXO0)K/leH!sl TIepBO00Opa3HbIX

95 [TepBooOpa3Hbie 371eMeHTapHbIX QyHKUWH. [TpaBuia
HaXO0K/IeHWsI TIepBO0Opa3HbIX

26 WuTerpan. I'eomeTpryeckuii CMbIC/I UHTerpasa

57 Beluncienune onpezieIéHHOro MHTerpasa rno (popmyse
HrroToHa-J/TetibHu1a

08 BbIuncsieHre orpesieIHHOr0 WHTerpasa 1o gopmyisie
HrroToHa-J/TetibHuIa

79 [TprMeHeHre UHTeTpasa //1s1 HaxOXK/leHUsI TI/I0Ia el MI0CKuX
duryp

30 [TpumeHeHMe WHTErpasa /sl HaX0XK/eHUst 00bEMOB
reoMeTpuuecKuX Tesl

31 [Tpumepsl peltieHui AuddepeHIMaTbHbIX YpaBHeHUH

32 [Tpumeps! pelieHU AudQepeHLIManbHbIX YpaBHeHHH

33 MaremaThueckoe MoZe/IMpOBaHNe peasbHbIX MPOLIeCCOB C
MOMOLIbI0 AU(depeHLIManbHbIX YPaBHEHUM

34 KontponbHast pabora: "TlepBooOpa3Hasi U uHTerpast’

35 TpuronomeTrpuueckre (GyHKIMH, UX CBOMCTBA U rpapuKu




36 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpaduKu 1

37 TpuroHomeTpuueckre GyHKIMM, UX CBOWCTBA U rpauKu 1

38 TpuronomeTrpuueckre (GyHKLMH, UX CBOWCTBA U rpauKu 1

39 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpa(uKu 1

40 OT60p KOpHEM TPUTOHOMETPUUECKUX YPaBHEHHH C TIOMOII[bIO 1
TPUTOHOMETPUUYECKON OKPY’KHOCTH

41 OT160p KOpHel TPUroHOMeTpUYeCKUX YpaBHEHHUH C TIOMOLLIbIO 1
TPUrOHOMETPUUYECKON OKPY>KHOCTH

42 OT60p KOpHel TPUrOHOMeTPUUYECKUX YPaBHEHHUH C TTOMOILbIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTU

43 OT60p KOpHEN TPUrOHOMETPUUYECKUX YPaBHEHHUH C TTIOMOIIBIO 1
TPUTOHOMETPUYECKOM OKPY’KHOCTH

44 PelleHvie TPUroHOMETPUUECKUX HepaBeHCTB 1

45 PelieHne TpUroHoMeTpUUeCKUX HepaBeHCTB 1

46 Pemenuie TpuroHoMeTpruueCKMX HepaBeHCTB 1

47 PerieHvie TpUroHOMeETPUUECKUX HepaBeHCTB 1

48 KonrpospHast pabota: "I'padyikyi TpUroHOMEeTPHUECKIX 1
¢yskumi. TpuronomeTpuueckue HepaBeHCTBaA"

49 OCHOBHBIE MeTO/bI pellieHUs TTI0Ka3aTe/IbHbIX HepaBeHCTB 1




50

OcCHOBHBIE METO/bI pEIeHUS TT0KA3dTe/IbHBIX HEPABEHCTB

51 OCHOBHbIE MeTO/IbI pellleHNs] T0Ka3aTeIbHbIX HePaBEHCTB

52 OcHOBHBIE MeTO/IbI pellieHys] [T0Ka3aTe/IbHbIX HePaBeHCTB

53 OCHOBHbBIE METO/IbI pellieHUs JIorapupMUUecKuX HepaBeHCTB
54 OcHOBHBIe MeTO/Ib! pellieHHs JIorapu(MUUeCKUX HepaBeHCTB
55 OcCHOBHbIe MeTO/IbI pellieHUs TorapupMUUecKuX HepaBeHCTB
56 OcHoBHbIe MeTO/ibl pellieHus1 TorapudMruyecKux HepaBeHCTB
57 OcHoBHbIe MeTO/bI PellieH!s] UppaljuOHa/IbHbIX HepaBeHCTB
58 OcCHOBHBIe MeTO/IbI pellieHs] UppaljuOHa/IbHBIX HepaBeHCTB
59 OCHOBHbBIE MeTO/IbI PellieHUs UPPaliOHaIbHbIX HEPABEHCTB
60 OcCHOBHBIE MeTO/IbI pellieH!s] UppaljuOHa/IbHBIX HepaBeHCTB
61 I'paduueckre MeTo/bl pellieHns] UppaLMOHaIbHBIX YPaBHEHUH
62 I'papriueckre MeTO/b! pellieHUs] UppaLMOHaIbHbBIX YPaBHEHUH
63 ['paduueckre MeTo/ bl pellieHus TIOKa3aTelbHbIX YPaBHEHUI
64 ['padrueckue MeTOAbI pellieHUs T0Ka3aTe/bHbIX HepaBeHCTB
65 I'papriueckre MeTO/b! pellleHus I0rapu(PMUIeCKUX YpaBHEHUH




'paduueckue MeTo/ bl pelieHus orapuMruyecKux

66
HepaBeHCTB

67 ['padriueckue MeTOAbI pellieHust IorapupMuuecKux
HepaBeHCTB

68 I'padpriueckre MeTO/b! pellleHus [I0Ka3aTelbHbIX U
norapu(MuuecKix ypaBHeHUM

69 I'paduueckre MeTo/ bl pellieHus M0Ka3aTelbHbIX U
JorapupMUUecKiX ypaBHeHHUH

70 ['padmueckue MeTOAbI pellieHHs T0Ka3aTe/lbHbIX U
Jorapu(MuuecKrx HepaBeHCTB

7 ['paduueckre MeTo/ibl pellieHus oKa3aTelbHbIX U
Jorapu(pMrUecKrx HepaBeHCTB

7 KontposnpHast paboTa: "VppalyoHaibHble, TTOKa3aTe/bHbIe U
norapugpmMUuecKre HepaBeHCTBa"

7 KomriekcHble unciia. Anrebpandeckast u
TPUrOHOMeTpUYecKasi (POPMBI 3arrCH KOMIUIEKCHOTO YMC/ia

74 KowmrnekcHble uricia. Anrebpanyeckast v
TPUrOHOMeTpUYecKasi (POPMBI 3aryCH KOMIUIEKCHOTO YMC/ia

75 ApudmeTnueckue oreparydy ¢ KOMIIEKCHBIMUA UYHCTIaMU

76 ApudmeTrueckre oneparyy ¢ KOMILIEKCHBIMUA YMC/IaMy

77 M300parkeHre KOMIIEKCHBIX UMCe/T Ha KOOPJUHATHOM




TIJIOCKOCTH

N306pa>keHre KOMIUIEKCHBIX UMCe/T Ha KOOPAWHATHOU

78
TIJIOCKOCTH

79 ®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMITJIEKCHOTO
yucia

80 ®opmysia Myaspa. KopHu n-oli cTenieHM U3 KOMILJIEKCHOTO
yncia

81 [TprMeHeHre KOMILJIEKCHBIX UKCeN /ISl pelleHurs: GU3nuecKux
Y TeOMEeTpHUYEeCKUX 3a/ia4y

82 KonrposnpHas pabota: "KomriiekcHeie uncsia”

83 HarypanbHble v 1e/ible yncia

84 HatypanbHbie U 1jesible uncia

85 [IpMeHeHVe NIPU3HAKOB /1e/IMMOCTH LieJIbIX YnceI

86 [TprMeHeHre MPU3HAKOB J@TMMOCTH LieJIbIX YUCe

87 [IpMeHeHVe NIPU3HAKOB /1e/IMMOCTH LiesbIX uncen: HO/ u
HOK

38 [IpuMeHeHVe NIPU3HAKOB /1e/IMMOCTH LiesbIxX uncen: HO/ u
HOK

89 ITprMeHeHVe IPU3HAKOB 1e/IMMOCTH LieJIbIX YUCe/I: OCTaTKH I10
MOZLYJTHO

90 [TprMeHeHVe IPU3HAKOB [e/IMMOCTH LieJIbIX YUCe/I: OCTaTKU I10

MOy /IO




HpI/IMEHeHI/Ie TMPHU3HAKOB AE/TMMOCTHU LieJIbIX UHUCEJ/I: dJITOPUTM

91
EBkiuza a1 peleHys 3a/ia4 B Lie/IbIX YMC/Iax

92 KonTponbHas pabota: "Teopus me/bix uncen”

93 CuncremMa ¥ COBOKYITHOCTb YpaBHeHUU. PaBHOCU/IbHBIE
CUCTeMbI U CUCTEeMBI-C/Ie/ICTBUS

94 CucremMa ¥ COBOKYITHOCTb YpaBHeHUU. PaBHOCU/IbHBIE
CUCTEeMBI U CUCTEMBI-CJIe/ICTBUS

95 OcHoBHBIe MeTO/bI PellleHus] CUCTeM U COBOKYITHOCTeN
paLMOHaIbHbIX YPaBHeHNUN

96 OCHOBHBIe MeTO/IbI pellieHUs] CUCTeM U COBOKYITHOCTeH
VppalOHa/IbHbIX YpaBHEHUU

97 OcHOBHbIE METO/jbI pelleHus] CUCTEM M COBOKYITHOCTeN
0Ka3aTe/IbHbIX ypaBHEHUH

98 OcHOBHbIE METO/bI pellleHUs] CUCTEM M COBOKYITHOCTeN
NOoKasaTre/bHbIX YPaBHEHUU

99 OcHOBHBIe MeTO/bI PellleHus] CUCTEM U COBOKYITHOCTeN
Jorapu(pmMUUecKiX ypaBHeHHI

100 OCHOBHBIe MeTO/Ibl pellieHUs] CUCTeM U COBOKYITHOCTEH
norapu(pMUUecKnux ypaBHeHUIH
ITprMeHeHre CUCTeM K pelleHH0 MaTeMaTH4YeCKUX 3a7a4d U

101 3a/1a4 13 pa3/IMYHbIX 00/1acTell HayKy U peasibHOM JKU3HH,

HWHTepIIpeTalud Mo/Iy4YeHHBIX De3yJ/IbTaTOB




HpI/IMeHEHI/Ie CHUCTEM K PEIlIeHHNI0 MaTeMdTUYEeCKHX 3a/id4 1

102 3a/la4 13 pa3MMYHbIX 06/1acTell HayKu U peasbHOM JKU3HH,
VIHTepIIpeTaLys [T0/IyYeHHbIX Pe3y/IbTaTOB
ITprMeHeHVe HEepaBeHCTB K pellleHH0 MaTeMaTUUeCKUX 3azau
103 Y 3a/1a4 U3 pa3MuHbIX 00/1aCcTel HayKH U peasibHOM XKU3HH,
VIHTepIIpeTaLys IOJIyYeHHbIX Pe3yJIbTaTOB
KoHTtposnbHas pabora: "Cuctembl paljioHa/IbHbBIX,
104 VppalMOHa/IbHBIX M0Ka3aTeTbHbIX U JIorapu(MUUecKux
ypaBHeHUH"
105 PanioHaibHBIe ypaBHEHUs C lTapaMeTpamu
106 PaiivoHanbHbIe HEPaBEHCTBA C IapaMeTpamMu
107 ParrioHasibHBIe CUCTeMBI C TTapaMmeTpamMu
108 VppanoHa/ibHble YpaBHeHUs], HepaBeHCTBa C [1apaMeTpamMu
109 NppanyoHanbHbIe CUCTEMBI C TTapaMeTpaMu
110 [TokasaTe/ibHble ypaBHEHUs, HepaBeHCTBa C llapaMeTpamu
111 [TokasaresibHbIE CUCTEMBI C ITapaMeTpamu
112 JlorapudmMuueckue ypaBHeHUsl, HepaBeHCTBa C ITapaMeTpaMu
113 Jlorapugmuueckue CUCTeMbI C TapaMeTpamu
114 TpuroHomeTpuyeckue ypaBHeHUs C rapameTpaMu




115

TpI/IFOHOMeTpI/IIJECKI/Ie HepaBE€HCTBaA C ITapaMeTpaMn

116 TpuroHomeTprueckre CUCTEMBI C TapaMeTpaMu

17 [TocTpoeHue U UcciejoOBaHHEe MaTeMaTHUeCKUX Mojierneid
peaibHbIX CUTYaLWK C ITOMOII[bI0 YpaBHEHUH C TapaMeTpaMu
[TocTpoeHue U UCCIeOBaHHEe MaTeMaTHUeCKUX MO/ierel

118 peasibHbIX CUTYaLMi C IOMOLLBI0 CUCTEM YPaBHEHUM C
rapamMeTpamu
[TocTpoeHue U UCCIeOBaHHE MaTeMaTUYECKUX MO/Iesel

119 peanbHBIX CUTYaLUi C IOMOILBIO CUCTeM YPaBHEHUM C
rapamMeTpamu

120 KonTtponbHas pabora: "3ajjauu ¢ napameTpamu’

121 [TorTOpeHue, 060011[eHIe, CHCTeMaTU3al[|sl 3HAHUM:
"YpaBHeHus"

129 [ToBTOpEHUE, 0600ITIEHNE, CUCTEMATH3AIMS 3HAHUI:
"YpaBHeHus"

193 [ToBTOpEHME, 0600ITIEHNE, CUCTEMATH3AIHS 3HAHUI:
"YpaBHenus. CucTeMbl ypaBHEeHUN"

194 [TorTOpeHMe, 060011[eHIe, CHCTeMAaTH3al[|sl 3HAHUM:
"HepaBeHcTBa"

195 [TorTOpeHue, 060011[eHIe, CHCTeMaTU3al[|sl 3HAHWM:
"HepaBeHctBa"

126 [ToBTOpEHME, 0600ITIEHNE, CUCTEMATH3AIHS 3HAHUI:




"HepaBsencrsa"

[ToBTOpEHME, 0000ITIEHNE, CUCTEMATH3AIHS 3HAHUI:

127 "[IpovsBojHas U eé npumeHeHue" 1

198 [ToBTOpeHMe, 060011[eHIe, CHCTeMaTH3al[|s 3HAHWM: 1
"ITpor3BOIHas 1 eé mpuMeHeHue"

199 [TorTOpeHue, 060011[eHIe, CHCTeMaTU3al[|sl 3HAHUIM: 1
"IIpou3BogHas v eé npuMeHeHue"

130 [ToBTOpEHME, 0600ITIEHNE, CUCTEMATH3AIHS 3HAHUI: 1
"WMHTerpas u ero rnpuMeHeHue"

131 [ToBTOpEHME, 0000ITIEHNE, CUCTEMATH3AIMST 3HAHUI: 1
"®yHKMN"

139 [ToBTOpeHMe, 060011[eHIe, CHCTeMaTH3al[|s 3HAHWM: 1
"®yHKUn"

133 [TorTOpeHue, 060011[eHIe, CHCTeMaTU3al[|sl 3HAHUI: 1
"®dyHKUUK"

134 WTtoroBast KOHTpO/IbHAsE paboTa 1

135 WToroBasi KOHTpO/IbHAsI paboTa 1

136 [TorTOpeHMe, 060011[eHIe, CHCTEMaTH3al[|s 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136







YUYEBHO-METOJUNYECKOE OBECIIEUEHUWE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» MaTtemaTuKa: ajsirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/ll3a, TeOMeTPHSI.
Anrebpa u Hauasla MaTeMaTHUYECKOT0 aHaiu3a (B 2 yacTsx), 11 kmacc/ Yacts 1:
Moppakosuu A.T'., Cemenos I1.B.; Hactp 2: Mopakosuu A.I'. 1 [pyrue; rnoj
peaakiueir Mopakouda A.T'., O6I1[eCcTBO C OrpaHUUEeHHOW OTBETCTBEHHOCTHIO
«1010 MHEMO3NHA»

» MaTtemaTHKa: ajrebpa ¥ Hauaia MaTeEMaTUUeCKOTO aHa/Ti3a, TeOMETPHSI.
Anrebpa v Haua/la MaTeMaTHUECKOT0 aHanu3a, 11 kmacc/ Bunenkun H.A.,
WBameB-Mycator O.C., I1IBap1ioypz C.U., O6iijecTBO C orpaHUUeHHON
oTBeTCTBeHHOCThIO « O] MHEMO3MHA»

MaTtemaTHKa:anreOpa 1 Havuasia aHau3a.reomerpus. 10-11knaccer: 6a30BbIi 1
yray6nenssbiii ypoau: LII.A.AmimoB, FO.M.Kossarus,M.B.TkaueBa

METOJNYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

MeTtoauueckrie peKoMeH jaluu K yuebuuky L1.A.AnmumoBa, FO.M.
Konsiruna,H.E.®eznopoBoii : Anrebpa v Hauasia MaTeMaTAYeCKOro aHa/m3a.
Mocksa "IIpocsemjenuve” 2023

INPPOBLIE OBPA30BATEJIBHBIE PECYPCHI 1 PECYPCBI CETAN
NHTEPHET
https:resh.edu.ru






