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MNOSACHUTEJIBHAS 3AIINCKA

YuyeOHbIl Kypc «AnreOpa W Hayala MaTeMaTUYECKOTO aHajau3a» SBJSETCS
OJHUM U3 Hamboyee 3HAYMMBLIX B Iporpamme cpejiHero oduiero oOpazoBaHus,
IIOCKOJIBKY, ¢ OJHOM CTOPOHBI, OH OOecredyrBaeT MHCTPYMEHTabHYIO 0asy Juis
M3ydeHHs BCEX €CTECTBEHHO-HAYYHBIX KyPCOB, a C APYro# CTOpPOHbI, hopmupyer
JIOTHYECKOE ¥ a0CTPaKTHOE MBIIIICHHEe 00ydaroIluXcsl Ha ypOBHE, HEOOX0JAMMOM
JUIS. OCBOEHHST HHPOPMATHKH, O0OILECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U JIPYTHX
JIMCUMIUIMH., B paMkax JaHHOro ydeOHOro Kypca 0Oyd4arolluecs OBJaeBaioT
YHUBEpPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOoTopas (OpMyJnupyeT CBOH
JOCTH)KEHHUSI B MaTeMaTH4eCKOoi (opMe.

VuebHplli Kypce anreOpbl ¥ Hadal MaTeMaTHYECKOIO aHajiu3a 3aK/ia/blBact
OCHOBY MJIs YCIENIHOrO OBIaJ€HHs 3aKOHaMM (U3MKH, XUMHUH, OHOJOIUH,
TIOHMMaHHs OCHOBHBIX TE€HIEHIIMN Pa3sBUTHsI SKOHOMUKH U OOLIECTBEHHOU KU3HH,
T103BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHM(POBBIX K KOMIbIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO HCIIONb30BaTh MX UL JajibHellmero obpasoBanus U B
[IOBCEIHEBHON KM3HHU. B TO JKe Bpems OBjlaJeHHe aO0CTPaKTHBLIMH M JIOIMYCCKH
CTPOTMMH KOHCTPYKIMSMH anreOpbl ¥ MaTeMaTH4eCKOro aHajlM3a pasBuBact
yMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTb, JOKA3bIBATH
YTBEPIKJIEHHUsI C TTOMOLIBIO MHIYKUMU M PAcCy’k1aTh JAEAYyKTUBHO, UCIIOIL30BAThH
0600IeHre U KOHKPEeTH3aluio, abCcTpardipoBaHHe M aHAIOruio, (Gopmupyer
KpeaTHBHOE ¥ KPUTHYECKOE MBILIEHHE.

B xone usydeHus yueOHOro Kypca «Ajnredpa W Hadajla MaTeMaTH4eCKOIo
aHaIU3a» OOYYAKOIIKecs MONy4YaloT HOBBIM ONBIT pelleHMs MPUKIaAHbIX 3a1ad,
CAMOCTOSITEIBHOTO MOCTPOEHHsI MATEMATHYECKUX MOJENed peallbHbIX CUTyalluid,
MHTEpIpeTalliid  TIOJly4eHHBIX  peLIeHWH,  3HAKOMATCA ¢ [PUMCpaAMHU
MaTeMaTUYeCKUX 3aKOHOMEPHOCTeH B IpUpOJEe, HAyKe W HCKYCCTBE, ¢
BBIIAIOILAMHUCS MAaTEMATHYECKUMHU OTKPBITUAMHU U UX aBTOPAMHU.

YueOHbI Kype 00JagaeT 3HAYMTENbHBIM BOCIHUTATE/IBHBIM [TOTEHIIHAIOM,
KOTOPBIA ~peamusyeTcss Kak depe3 yueOHbBIH Marepual, CrnocoodCIByioUMi
HOPMHPOBAHMIO HAYYHOrO MUPOBO33PEHHS, TAK W 4epe3 CreLHU(UKY yueOHOM
NeSITeNbHOCTH, TpeOyrommeil MpOJO/UKUTEIbHON — KOHLEHTPALMK  BHIMAHMUA,
CAMOCTOSITEILHOCTH, ~AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  [OJIYHeHHbIN
pe3yJbTar.

B ocHOBe MeTOOUKM OOyueHHs anredpe M HayajiaM MaTeMaTH4€CKOro
aHaAIN3a JISKUT JIeATeIbHOCTHBIN IIPUHLMII 00y YEHHSI.

B crpykrype yd4eGHOro Kypca «Ausirebpa M Hayajla MaTeMaTHdCCcKOro
aHANU3a» BbIAEJICHBI CIIEAYIOLUIUE CONEPKATSIbHO-METOMYECKHEe JIMHIMI: «ucna
U BBIUKCIEHHs, «DYHKIUH U rpaduKkmu», «YpaBHeHUs W HepaBeHCTBay, «Havasa
MaTeMaTU4ecKoro aHamm3a», «MHoxecTBa UM Jloruka». Bce  OCHOBHbBIC




COJEPXKATEbHO-METOAUYECKUE JIMHUM M3Y4alOTCsl Ha [MPOTSIKEHUH JBYX JICT
0o0y4yeHUsI Ha ypOBHe cpeiHero obmero o0pa30BaHUs, €CTeCTBEHHO JAOMOJIHsIA
Apyr Apyra U IOCTENEHHO HACKIIIAsICh HOBBIMH TeMaMM M paszjenaMi. JlaHHBIN
y4eOHBI Kypc SIBISIeTCS HWHTETPaTUBHBIM, IIOCKOJIbKY 0O0beauHsieT B cebe
CoZepXKaHHe HECKOJbKUX MaTeMaTW4YeCKUX IUCUUIUIMH, TakuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTUYeCKUN aHalli3, TEOPHUsl MHOYKECTB, MaTeMaTU4ecKas
jgoruka u npyrue. Ilo mepe Toro kak oOydwaroluecst OBjajeBalOT BCE OoJee
[APOKUM MaTeMaTHYeCKUM aIrapaTroM, Y HUX MOCAeA0BaTeIbHO (OPMUPYETCs U
COBEPILIEHCTBYETCS yMEHHe CTPOMTh MaTeMaTHYeCKyl MOJlellb peabHOM
CUTyaIlUH, IPUMEHSITh 3HAHUS, IOJTyUeHHbIe [P U3YUYEHHU yuyeOHOro Kyped, JUis
pelIeHus] CaMOCTOSATEIbHO CHOPMYIUPOBAHHON MaTeMaTH4ECKON 3a7a4H, a 3aTem
MHTEPIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTOAMYeCKas! JTMHUS «Yucaa WM BbIYMCICHUS» 3aBepluaeT
(GopMHpOBaHHE HABBIKOB MCIIOJIB30BAHMS JICHCTBUTEIIBHBIX YHCE/, KOTOPOe ObLI0
HayaToO Ha ypOBHE OCHOBHOrO o01iero oOpa3osanusi. Ha yposHe cpeanero o0uiero
oOpa3oBaHuss oco0oe  BHUMaHME  yAeIseTcss  (QOPMUPOBAHUIO  HABBIKOB
palMOHATBHBIX BBIYHCICHUHN, BKIIOUYAIOLIMX B Ce0sl UCIONB30BAHME PA3/IMYHbLIX
(GopM 3amucH 4Hcia, yMeHHe MAeiaTh NPUKUIKY, BBIIOJIHATH MPUONIHKEHHbBIC
BBIYMCJIEHUS, OLICHUBATh YMCIIOBBIE BBIpaKe€HHsI, paboTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMH. 3HaKOMble OOydYalollMMCsl MHOXECTBA HATypalbHbIX, LEJbIX,
pallMOHATIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOMKCCTBOM
KOMIUIEKCHBIX 4YHCeJl. B  KaXIoM U3 3THX MHOXKECTB pPacCMaTpHBAIOTCS
CBOMCTBEHHBIE eMy clenubrYecKrue 3agadyd M OIepauuu: JeJIeHHe Hauelo,
ONEepUpOBAHUE OCTATKAMHM HA MHOXKECTBE LEJBIX YMCes, 0coObie CBOMCTBA
palMOHAIBHBIX U MPPAlMOHAIBHBIX YHCeNl, apu(OMETHYECKHE ONEpallu, & TaKKe
W3BJICUEHE KOPHS HATypaJbHOM CTENEeHM Ha MHOMKECTBE KOMIUICKCHBIX “MCEIL.
Biaromapss MocjeqoBaTeIbHOMY pPACLIMPEHUIO Kpyra HCIOJIb3yEeMBIX HUCel U
3HAKOMCTBY C BO3MOXKHOCTSIMU WX IPUMEHEHHUS Ul PEUIeHHs Pa3IMYHbIX 3aldl
GopMHpyeTCcst MpeACTaBIeHUe O €AMHCTBE MAaTeMAaTHKK KakK HayKu U e poin B
MIOCTPOEHUH MOjieliell peanbHOro MHUpa, IIMPOKO MCIOJL3YI0TCs 00001cHne 1
KOHKpPETU3aLUs.

JIuaust «YpaBHEHHUS! M HEPAaBEHCTBA» pEAM3yeTCss Ha TPOTSHKCHHH BCErO
0Oy4eHHWs: Ha YpOBHE CpenHero oOuiero o0pa3oBaHMs, MOCKOJBLKY B KakIOM
paszene IIporpaMmbl IMpeayCMOTPEHO peLIeHHEe COOTBETCTBYIOLIMX 3aiau. B
pesynpTaTe OOyd4alollyecs OBJIAJeBAlOT PasIMYHBIMM ~ METOJAMH  PCLICHHS
PAllMOHAIBHBIX, HMPPALMOHAIBHBIX, II0KAa3aTeJbHBIX, JIOrapUPMHUUCCKUX U
TPUrOHOMETPUYECKUX YPaBHEHMH, HEpPaBeHCTB M CHCTEM, a Takxke s3azuad,
cozepKallux MapaMeTpsl. [lomydeHHblE yMEHHs LIMPOKO HCIOIb3YIOTCA [pH
pccleloBaHUU (DYHKIMH C TMOMOIIBIO MPOM3BOAHOM, MPU PEUICHHUH MPUKIALHbIX




3a/lad ¥ 337189 Ha HAXOXICHUE HauOONBIIMX M HAUMEHBIIHNX 3HAYEHUH (yHKLIHH,
Hannas coneprkatenbHas JIMHUS BKIIOYAeT B ce0s TakKe (GopmupoBaHue ymeHuit
BBIIIOJIHATE ~ Pacy€Tel 1Mo  (opmysnaM, NpeoOpa3oBaHus  PALHOHATbHDIX,
MPPallMOHATIBHBIX M TPUIOHOMETPUYECKUX BBIPAKEHMH, a TAKKe BbIPAKEHMIT,
COACPXKALIMX CTENEHH M JorapupMmbl. braromaps usydenuio anreGpamdeckoro
Marepuaia  MPOUCXOAUT  JAlbHEHIIee  pa3BUTHE  AJTOPUTMHUYECKOIO U
a0CTPaKTHOrO MBIIIIEHHsS] 00YYaIOUMXCsl, HOPMUPYIOTCS HABLIKH JeYKTUBHbIX
paccyIeHuH,  paboTel ¢ CHMBONBHBIMH  (OpPMaMH,  IpeACTaB/ICHH
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PaBEHCTB W HepaBeHCTB. Alrebpa
npenaraeT  d(p(EKTUBHbIE MHCTPYMEHTBI Ul  pELICHMsl [PAKTHYECKHX I
CCTECTBCHHO-HAY4YHBIX 3aJla4, HArVIAHO AEMOHCTPHPYET CBOM BO3MOJKHOCTH KaK
A3bIKa HAYKH.

ConepkarensHo-meroquyeckas JuHuS «DYHKUUH U rpaduKH»  TeCHO
[epernyeTaeTcs ¢ APYruMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MIOCJIC/IOBATENILHOCTL M3yUeHHsl MaTepuasa. M3yuenue crereHHoii,
II0KA3aTebHOH, JIOrapU(PMUIECKONH U TPUTOHOMETPUYECKUX (YHKLMIL, UX CBOHCTES
M rpauKoB, UCMOJIb30BaHHE (DYHKLUMI TS pelleHus 3a1ad U3 APYIHX yueOHbIX
NPEIMETOB U peallbHOW JKU3HH TECHO CBSI3aHO KaK ¢ MaTeMaTHYeCKHM aHATH30M,
TaK ¥ C PELIEHHEM YpaBHEHUH M HepaBeHCTB. [Ipu sToM Gosblloe BHUMAaHME
yAeIseTcs (pOPMHUPOBAHUIO YMEHHsI BBIPAXKATh (OPMyJIaMH 3aBUCHMOCTH MEIKILY
Pa3sTHYHbIMKM  BEJIMYMHAMM, HCCIEJ0BATL IMOJTyYeHHble (QYHKLHH, CTPOMTL HX
rpaguku. Marepuan 3Toii coaepskaTenbHON JMHUKM HalleJeH Ha Pa3BUTHE yMCHIMI]
¥ HaBbIKOB, I103BOJISIIOIUMX BBIPAKATh 3aBUCUMOCTH MEXKIYy BEIMYMHAMU B
Pa3IMYHON (hOpMe: aHATUTHUECKOH, rpadudeckoit u crnosecHoi. Ero msyuenue
CIIOCOOCTBYET ~ Pa3sBUTHIO QITOPUTMUYECKOTO  MBIIUIGHUS, CIIOCOOHOCTH K
0000IIEH IO U KOHKPETH3aLMH, HCIIONIB30BAHUIO aHATIOTHIA.

ConepxarenbHas JMHHS «Havana maTeMaTHUECKOrO aHajiu3a» MO3BOJSCT
CYILECTBEHHO PACLIMPUThL KPYI KaKk MaTeMaTH4YeCKHX, TaK U MPUKJIaJHbIX 3a/1a4,
JOCTYIHBIX OOYy4YarOlUMMCs, TaK KaK y HHUX IIOSIBISETCS BO3MOKHOCTH CTPOHTD
rpa@UKM  CJIOXKHBIX (YHKIMH, ONpeneNsTh MX HauOOJIBIIHE U HAUMEHbLIME
3HA4Y€HHUs, BBIYUCISITH IUIOWAAH (QUIYyp M OOBEMBI Tell, HAXOAUTHL CKOPOCTH M
YCKOpEeHHUsl TmpoueccoB. JlaHHas coxepikaresnbHasl JIMHHUS OTKPbIBAET HOBDLIE
BO3MOJKHOCTH IOCTPOCHHUSI MaTeMaTHYECKUMX MOJeNeH pealibHbIX CHTYALMII,
NI03BOJIICT HAaXOJAWTh HaWjydllee pelIeHHe B NPUKIAAHBIX, B TOM YMUCIIE
COLMAIBHO-9KOHOMHYECKHX, 3aladyax. 3HaKOMCTBO C OCHOBAMM MaTeMaTHUYECKOI'0
aHaM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOrO, (OPMAIbHO-JIOMMYECKOro U

KPeaTUBHOTO MBIIUIEHHs, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh IPOsiBJICHHS
3aKOHOB MAaT€MAaTHKU B HayKe, TeXHHKe U MCKyccTBe. OOydarouuecs y3HaioT o



BBIIAIOILMXCS  pe3yJIbTaTax, IOJIyYeHHBIX B XOJE€ pa3BUTHs MaTeMaTHKKU KAk
HAayKH, U 00 UX aBTOpax.

ConepxkarenbHo-MeToan4ecKas JuHus «MHOKECTBA U JIOFMKa» BKJIIOYAeT B
ceOsl JJIEMEHTBl TEOPUM MHOXKECTB M MAareMaTW4ecKOd JIOrMKd. TeoperHko-
MHO’KE€CTBEHHbIC MPEACTABIEHHs IIPOHU3BIBAIOT BECh KypPC IIKOJbHONH MaTEMATHKH
¥ Mpe/ularaloT Haubosee yHHUBEPCAJbHBIH SI3bIK, OOBEAMHSAIOIMN BCE paslelibl
MaTeMaTUKU W €€ TNPHIOKEHUH, OHHU CBS3bIBAIOT pa3Hble MaTeMaTHUYeCKHe
JUCUMIUIMHBI M MX I[PHJIOXKEHUS B enuHoe Lenoe. [loaromy Baxho parhb
BO3MOXXHOCTb  O0ydalolleMycsi IOHHMArTh TEOPETUKO-MHOKECTBEHHBIA  s3bIK
COBPEMEHHOH MaTeMaTHUKHU M HCIIOJIb30BaTh €ro ISl BBIPAXKEHUSI CBOMX MLICJICH.
JpyruM BaKHBIM IIPU3HAKOM MaTeMaTHKH KaK HayKd CllelyeT MpU3HaTh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBaHHH M ClIeJIOBAaHHE OINpee/1EHHbIM
npaBujaM  IIOCTPOEHHs  [JOKa3aTelIbCTB.  3HAKOMCTBO  C  2JIeMeHTaMu
MaTeMaTHYeCKOM JIOTUKH CIIOCOOCTBYET pAa3BUTHIO JIOTHUECKOIO MbIIILICHHSI
00y4aroImuxcsl, MO3BOJISIET UM CTPOUTH CBOM PACCyIKAEHHUS HA OCHOBE JIOTHUYECKHMX
npaBuil, POPMUPYET HABBIKK KPUTHUYECKOTO MBIIIICHHSI.

B yuebHoM Kkypce «AnreOpa M Havajga MaTeMaTH4YeCKOrO aHaIn3ay
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYeCKOrO0 MOJEIUPOBAHHUS, KOTOpbIE IPH3BaHbI
CrIoco0CTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJICJCH peajibHbIX
CUTyallMi, HCCIEJOBaHMUs OJTHX MOJEJIEH C MOMOUIbIO ammnapara aireOpbl U
MaTEeMaTH4YECKOr0 aHajlu3a, HMHTEPIpPeTaldd IOJIYYeHHBIX pe3ysbTaToB. lakue
3a/laHMsl BIJIETEHB! B K&XK/IbIM U3 pa3/iesioB IPOrPaMMBbI, IOCKOJILKY BeCh MaTepHal
y4eOHOro Kypca IIMPOKO HCIIONB3YeTCs Ui PelleHHs NpHKIaaHbiX 3aiaad. [Ipu
pPELIEHHWH  peajlbHbIX  IPAKTUYECKUX  3aJad  o0ydarouuecs  pa3BUBaroT
HaOJIIOAATeIbHOCTh, YMEHHE HaXOJIUThb 3aKOHOMEPHOCTH, abdCTparupoBaThCs,
MCIIONB30BaTh  AHAJIOrUI0, 0000Warh W KOHKpPETU3MpoBaThb  Hpodiemy.
HearenpHOCTs O (OPMHUPOBAHMIO HAaBBIKOB pELIEHHUS [PUKIAIHBIX —3a1au
OpraHMU3yeTCs B IIpoLecce U3y4YeHus Bcex TeM yueOHoro kypea «Anredpa v Havyasa
MaTeMaTU4YEeCKOI0 aHAIU3a».

Ha wusyuyenne yueOHOro kypca «Anrebpa M Hayajla MaTeMaTU4ecKOI'o
aHanu3a» otBoauTCes 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henedo), B 11
Kiacce — 136 yacoB (4 yaca B HEJIEJIO).




COJAEP)KAHUE OBYYEHMUSI
10 KJIACC

Yuca 1 BbIYHCIEHHS

Panmonanpueie uncna. OOGBIKHOBEHHBIE U J€CATHYHbBIC ApOOH, TPONEHTLI,
OeCKOHeYHble MePHOAUYECKHE JIPOOH. [Ipumenenne apoGel U MpoLEHIOB s
PCHICHNA NPUKIAMHBIX 3371a49 U3 PA3IHYHbIX OTpacieil 3SHAHUM U peabHOM KU3HHU.

JelcTBuTeNIbHbIE uKcla. PaudoHaNbHBIE M MpPpALMOHATBHBIE  YHCIIA.
Apu¢MerHuecKkre  Omepaudd ¢ JeHCTBUTENbHBIMM  UHC/TAMI. Mopyib
JICHCTBUTEIIBHOTO YMCJIA U ero CBOiCTBa. [IpUOIMKEHHBIE BbIYMC/IEHMUS, npasusia
OKpYTJICHUs], IPUKUJIKA ¥ OLEHKA pe3ysibTaTa BbIYMCIICHUA.

Crenenp ¢ wHenbiM mnokaszareneM. bunom Hpiotona. Mcnospiosatme
NOAXOAAeH (QOPMBI 3aMUCH AeHCTBUTEIBHBIX YMCEN ISl PeIIeH s IPaKTHIECKHIX
3a/1ay U [IpeACTaBICHUS JaHHBIX.

Apudmerrdeckuii KOpeHb HATYPaIbHOM CTEIIEHH U ero cBOCTBA.

Crenenp c palMOHANBHBIM [MOKa3aTeleM M e& CBOHCTBA, CTeleHb ¢
JEHCTBUTENIBHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CaoiictBa norapudpma. Jlecstuunbie HaTypaslbHbIC
JIOrapUQMBI.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApkcuHnyec,
aApKKOCHHYC U apKTaHI'€HC YHCIOBOIO apryMeHTa.

YpaBHeHHs U HEpaBEeHCTBA

ToxzecTBa M TOXAeCTBeHHble MpeoOpa3oBaHus. Y paBHEHHe, KOpPEeHb
YPaBHEHHUs. PaBHOCWIIbHbIE YPABHGHMS M ypaBHeHHMs-cleAcTBUs. HepabercTso,
pelLIeHUe HEPAaBeHCTBA.

OCHOBHbIE METO/IbI PEIIEHHs LENbIX U APOOHO-PALMOHAJIBHEIX YPABHEHUH 1
HEpaBeHCTB. MHOro4wieHbl OT OJHOW mepeMeHHOW. JleleHue MHOrO4YJicHa Ha
MHOroujJeH ¢ ocrtaTkoM. Teopema be3y. MHorouieHsl ¢  le/bIMH
kosppuuuenramu. Teopema Buera.

IIpeoOpa3soBanus YMCIOBBIX BLIPAKEHHUH, COMEPIKALIMX CTETICHH U KOPHH.

HppaunonanbHble YpaBHEHHUSI. OcHOBHBIE METO/Ibl peleHusl
HUPPaLMOHAIIBHBIX YpaBHEHHH.

[TokasarenpHple ypaBHeHHUs. OCHOBHBIE METOIBI PEIUEHHS MOKA3aTe/bHbIX

YPaBHEHUI.
[IpeoOpa3zoBanue BbIpaKEHHUH, COEPIKALIMX JTIOraPUPMBI.
Jlorapudmuyeckue YpaBHEHHUS. OcHoBHbIE METO/IbI pelieHusl
Jorapu(PMHUYECKUX YpPaBHEHHUH.
OcHoOBHBIE TPUTOHOMETPUUYECKHUE bopmyibl. [IpeobpazoBanue

TPUTOHOMETPUUYCCKUX BbIpa)KeHHH. Pelllenne TpuroHoMeTpuieckux ypaBHeHUI.



Pemienne cucteM JMHEHHBIX ypaBHEHHMH. MaTpuua CHCTEeMbl JIMHEHHbBIX
ypaBHeHHH. OmnpenenuTenb MaTpulbl 2X2, €ro TIeOMETPUYECKHUH CMbBICT U
CBOMCTBA, BBIUMCIEHHE €ro 3HAYeHHs, MPUMEHEHHUE ONpeIeNuTeNs JUlsl PeLIeHHs
CHCTEMBl JMHEHHBIX ypaBHEHUU. PellleHue NpUKIaJHbIX 3a1a4 C TOMOUIbIO
CHCTEMBbl JIMHEHHBIX ypaBHeHUU. VccinemoBaHue MOCTPOEHHOW MoOJeIM ¢
TIOMOIIBIO MAaTPUL U ONPEEIUTEIEH.

ITocTpoeHre MaTeMaTHYeCKHX MOJeeld pealbHONW CUTyalHHd C IMOMOLUBIO
ypaBHEHUH W HepaBeHCTB. lIpuMeHeHHEe ypaBHEHHWM M HEPAaBEHCTB K PEIICHMIO
MaTeMaTHYeCKUX 3a7a4d W 3ajad U3 pa3iMyHbIX 00JacTell HayKd U pPeajibHOU
KU3HU.

@OyHkuuu ¥ rpadpuxku

dyukuys, cnocodbl 3anands (QyHKUMA. B3aumHo oOpaTHble (yHKLMM.
Kommosumuss ¢yakumit. 'paduk (yHKIMH. DIeMEeHTapHble Npeodpa3oBamksi
rpaduKoB QyHKIHH.

O6acTh OmpejeleHrs U MHOXECTBO 3Ha4eHHH (QyHkuuu. Hynn QyHKiwmy.
[TpoMeXyTKHM 3HAaKOMOCTOSIHCTBA. U&THBIe U HeuéTHble QyHKUKH. [lepromieckue
¢yHkun. [TpoMeKyTKH MOHOTOHHOCTH (GYHKUMH. MakCUMyMbl U MHHMMYMb
¢ynkiun. Hanbosbliee 1 HaMeHbllee 3HaYeHust PYHKIHNA Ha TPOMEKYTKE.

JluHeiiHas, KBaJpaTW4Has W JAPOOHO-NHMHEWHas QYHKUMH. DJIEMEHTapHOe
HCCIIeIOBAHNE U MOCTPOCHUE UX IPa(UKOB.

Crenennas QyHKIMS C HATYPAJIbHBIM U LIeJbIM mokasareneM. E€ cBolicTBa 1
rpa¢uk. CBoifcTBa M rpaQuK KOPHS N-OH CTEeNEeHHM Kak (YHKUMH OOpaTHOI
CTeINeHHU C HaTypaJbHbIM IT0Ka3aTelIeM.

[Toka3aresipHas U jorapudmuueckas GYHKLUMH, HX CBOHCTBA M IPAQUKH.
Ucnone3oBanue rpad@ukoB GYHKIMUA 1J1sl peIIeHUs yPaBHEHHUH.

TpuroHomeTpudeckas OKpYKHOCTb, OINpPEIEICHHEe TPUTOHOMETPHUCCKHX
(GYHKIMHA 9MCI0BOrO apryMeHTa.

DyHKIMOHATBHBIE 3aBUCHUMOCTH B pEalbHBIX TpoLEeccax U SBICHUSX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauajia MaTeMaTH4eCKOro aHa/JIM3a

[TocnenoBaTeIbHOCTH, CIOCOOBI 3afaHus I10cIe0BaTeIbHOCTen. MeTox
MaTeMaTHYeCKOM = HMHIYKIHWH. MOHOTOHHBIE u OrpaHHYeHHbIE
MOC/Ie0BAaTENLHOCTH. VICTOPHST BO3HMKHOBEHHUSI MaTeMaTHYECKOro aHald3a Kax
aHau3a 6ECKOHEYHO MaJbIX.

ApudmMeTryecKas ¥ reOMeTpUUecKas IIporpeccuu. beckoHedHO yObisatomias
reomeTpuueckasi nporpeccus. Cymma GeCKOHEUHO yObIBAIOILEH I€OMeTPHUICCKOH
nporpeccuu. JIMHEMHbIH 1 SKCIIOHeHIMANbHbIHA pocT. Jucio e. Popmyiia CilOKHbIX
MpOLEHTOB. VICMONp30BaHWE MPOrpeccuy Uil PELICHUS peallbHbIX 33734
MPUKIIAJIHOTO XapaKrepa.




HenpepbiBHble (QyHKUUM W HUX CBoOWCTBA. TOYKH paspbiBa. ACHMIITOTHI
rpadukoB QyHKuui. CpoiicTBa (yHKIMI HENMpepbIBHBIX Ha OTpe3ke. Merojl
MHTEPBAJIOB Ul peLIeHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB HeNpepbIBHBIX
(GyHKUMA U1 pelieHus 3a/ad.

IlepBas u BTOpas npousBoaHble GyHKUUU. OnpeaeseHue, reOMeTPUUCCKUN U
(bu3MYeCKHil CMBIC/ TPOM3BOAHON. YpaBHEHHE KacaTeNbHOM K rpauKy (yHKIHN.

[IpousBoaHble  27aeMeHTapHbIX  (QyHkuud.  [IpousBonmHas — cymMmbl,
NPOU3BEIEHUs], YACTHOTO U KOMIO3ULUHU HYHKLIHUH.

MHoxkecTBa H JIOTHKA

MHoXxecTBO, onepaudu HaJ MHOXXECTBaMM M HX CBoOHcTBa. JlMarpaMmbl
Ounepa—Benna. [lpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara Ul
ONMMCAaHUSl peaybHbIX IPOLECCOB M SIBJIEHUH, NMPU peLIeHUM 3alady U3 APYyIux
yueOHBIX IPEIMETOB.

OnpeneneHue, TeopemMa, CBOWCTBO MaTeMaTU4YeCKOIro OObBEKTa, Cje/lCTBHE,
J10Ka3aTeIbCTBO, PABHOCUJIbHBIE YPaBHEHHUSI.

11 KJIACC

Yucaa v BbIYHC/ICHHSA

Harypanpubie u nesnbie yncna. [IpumeHeHrne MpU3HAKOB AEIUMOCTH LIEJIbIX
yycen, HauOoJapmui obmmid genutens (manee — HOJI) u naumenbluee oOlilee
kpatHOe (nanee — HOK), ocratkoB o Mmozay.to, anropurma EBxiinaa 1uist peuieHus
3a/1a4 B LEJIbIX YUCTIaX.

KomriekcHble 4yuciaa. Asrebpawueckass ¥ TpPUTOHOMeTpuueckas (Gopmbl
3allUCH KOMIUIEKCHOrO 4ucia. ApUpMETHUYEeCKHe ONepaluyd ¢ KOMIUIEKCHBIMH
yuciamu. M300pakeHHe KOMIUIEKCHBIX 4YHUCE] Ha KOOPAMHATHOH IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oif crenenu u3 KoMmIuieKcHoro uucia. I[lpumenenune
KOMILIEKCHBIX YHMCEeJT JIsl peLIeHUs] PU3NIECKUX U TE€OMETPUUYECKUX 3a/1a4.

YpaBHeHHs1 H HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTH YpaBHEHHH UM HepaBeHCTB. PaBHOCHIIbHbLIC
CHUCTEMBI ¥ CUCTEMBbI-CJIEJICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

Ot10op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM ¢ I[OMOUIbIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PelieHne TpuroHoMeTpuIeCKuX HepaBeHCTB.

OCHOBHBIE METOIBI pEIIEHHs IOKa3aTeNbHBIX M  JOrapu(QMHYCCKuX
HEpPaBEHCTB.

OCHOBHbBIE METO/IbI PEUICHUS] HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUSI CHUCTEM M COBOKYIHOCTEH palHOHAJIbHbIX,
UppalMOHAIBbHBIX, I0KA3aTeJIbHbIX U JOrapu(pMUICCKUX yPaBHEHHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TapaMeTpamHu.




IIpumeHeHue  ypaBHEHUH, CHCTeM M  HEPaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady U3 Pa3IdyHbIX OO0acTedl HayKh M peajibHOM
’KU3HU, HHTEPIIPETALMS [TOYYEHHbIX pe3yJIbTaTOB.

@OyHKuuH U rpaguKu

I'padpux kommosuuuu QyHkuuit. ['eomeTpuyueckue 00pa3bl ypaBHCHHH M
HEPaBEHCTB Ha KOOPJAMHATHOM MJIOCKOCTH.

TpuroHomeTrpuyeckue QyHKUUH, UX CBOMUCTBA U I'padUKH.

['paduueckue Meronbl pelieHUs] ypaBHeHU U HepaBeHCTB. I paduueckue
METO/Ibl PeLIeHH s 3a/1a4 C IapaMeTpaMHu.

Wcnonb3zoBanue rpapukoB (YHKIUH s HCCIEJOBAaHMSL [POLIECCOB W
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT TPU pPELICHUM 3aj1ad M3 JpYyrux yueOHbIX
IPeIMETOB U peallbHOU JKU3HHU.

Hayana maTemaTH4ieckoro anajinsa

[IpumeHeHMe MPOU3BOIHON K UCCAEAOBAHUIO (DYHKLMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxpnenwe  HauboJgplIero M HAaWMEHbLIEro  3HAYEHMH
HEeINpepbIBHOM ()yHKIIMMU Ha OTpPEe3Ke.

[IpuMeHeHHe MPOU3BOJHON Il HAXOKAEHWUS HAWJIY4llero pelieHus B
MPUKIAAHBIX 3a1a4ax, /s OIpeJesieHusi CKOPOCTH M YCKOpEHHs Iporecca,
3aJJaHHOTO (POPMYJION UK rpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IHepBoOOpa3HbIX. IlepBooOpasHbie
asieMeHTapHbIX GyHKIuH. [[paBuia Hax0XKAeHU TePBOOOPA3HBIX.

Wurerpadn. ['eomeTpuueckuii CMBICII UHTEerpasa. Beruucienue
onpenenéHHoro uHTerpaia no gopmyie Hetorona-Jlenbuuua.

[TpuMmeHeHHe WHTerpajga Ui HAXOXKAEHWs IUlolaned IUIOCKUX (uryp H
00BEMOB reOMETPUUYECKUX Tell.

[Tpumepsl peumieHudd auddepeHUranbHbIX ypaBHeHUH. MaremaTudeckoe
MOJIEJIUPOBAHUE  peabHBIX I[POLECCOB ¢ MOMOLIbIO  AU(QepeHUHaIbHbIX
ypaBHEHUH.




HHAHI/IPYEMI)I_E PE3VJIbTATBI  OCBOEHUS YUYEBHOI'O KVPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJJHEI'O OBUIETO
OBPA3OBAHUS

JUYHOCTHBIE PE3YJIbTATBI

1) rpaskaanckoro BocnuTanus:

COPMHUPOBAHHOCTD IPAXKAAHCKOI MO3UIHMHU 00YYaIOLIErocs: Kak aKTHBHOTO U
OTBETCTBCHHOIO  4jleHa  POCCHHCKOTO obulecTBa,  mpexcTaBieHue o
MaTeMaTHYECKUX OCHOBAX (GyHKILHOHUpOBaHUs Pa3IUYHBIX CTPYKTYp, SIBICHMUIA,
[IPOLeNyp TIpaxkJAaHCKOro obIiecTsa (BBIGOpPBI, oOmpochl u APYroe), ymeHue
B3aMMOJICHCTBOBATE C  COLMANBHBIMU HHCTUTYTaMH B COOTBETCTBHH C KX
GyHKUMSAMYU 1 Ha3zHa4YeHHeM;

2) DaTPHOTHYECKOr0 BOCIIHTA HUSI:

chopMHpOBaHHOCTE POCCHUHCKON IpakaaHCKOI HACHTUYHOCTH, YBAXKCHHUS K
TIPOLIIIOMY M HACTOSILEMY POCCHHCKOM MAaTeMaTHKH, LHEHHOCTHOE OTHOLUCHUE K
AOCTHIKEHUSAM POCCUMCKHX MAaTeMAaTHKOB U POCCHHCKOH MaTemaTHuecKoii LIKOJIBI,
HCIIOJIb30BAHUE JTUX NOCTHIKEHUH B APYTHX HayKax, TeXHONOrHsX, chepax
9KOHOMHKH;

3) 1yXOBHO-HPaBCTBEHHOI0O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LEHHOCTEH POCCHIiCKOro HapoJa, copMUPOBAHHOCT
HPABCTBEHHOI'0 CO3HAHMS, ATHYECKOIO HIOBCNICHHUS, CBABAHHOIO C MPAKTHYCCKUM
NMPUMEHCHUEM JOCTIXXEHUH HAYKH W JesTelbHOCTEIO YY€HOro, O0Co3HaHHe
JIAYHOrO BKJa/la B MOCTPOECHHE YCTONIUBOIO Oynyiuero;

4) 5cTeTHYeCKOro BocnuTaHMS:

SCTETHECKOE OTHOLUEHHE K MUpY, BKIIOYAs 3CTETUKY MareMaTHUYeCKuX
3aKOHOMEpHOCTeH, 00BeKTOB, 3aay, PCLICHUH, pacCy)AeHUMN, BOCIPHUMUMBOCTL,
K MareMaTH4eCKUM aCleKTaM PasiuyHbIX BHIOB HCKYCCTBa;

S) pusnveckoro BocnuTaHus:

COPMUPOBAHHOCTD  yMeHHsI [IPUMEHATL  MareMaTU4YecKUe 3HAHUS B
MHTEpecax 310poBoro u GesomacHoro oGpasa KU3HH, OTBETCTBEHHOE OTHOINEHUE K
CBOCMY 31I0POBBIO (310pOBOE mUTaHHE, COANaHCUPOBAHHBIH PeXUM 3aHsTHI 1
OTZABIXa, peryispHas (Gpu3suueckas AKTUBHOCTB), (PU3MUECKOE COBEPLICHCTRBOBAHE
IIPH 3aHATUAX CLIOPTUBHO-030POBUTENBLHOM NEATEIIbHOCTDIO,

6) TpyaoBoro BocniuTanus:

FOTOBHOCTBL K TpyJdy, OCO3HAaHHE IIeHHOCTH TPYJOJItO0us, HHTepec K
Pa3sIHYHBIM  cepaM  npodeccuoHanbHON ACATCIIBHOCTH,  CBSI3aHHBLIM ¢
MaTeMaTHKOH U €€ MNpUIoKEeHHsIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BbIGOp
Oynywmeit npodeccun u PCATM30BBIBATL  COOCTBEHHbIE JKM3HEHHBIE MaHbL,



FOTOBHOCTL M CIIOCOOHOCTb K  MareMaTMYecKoMy  O0pa3oBaHUIO W
CaMO00pa30BaHUIO Ha TMPOTSHKEHWH BCEM JKU3HH, TOTOBHOCTb K AKTHBHOMY
YYaCTHIO B PELICHUU MIPAKTUYECKUX 3a7a4 MaTeMaTHYECKOU HallpaBIeHHOCTH;

7) 3KOJIOrH4€eCKOro BOCIIUTAHUSI:

COPMUPOBAHHOCTb  JKOJIOTUYECKOH  KYJIbTYPbl, IOHHMAHWE  BJIHSHUS
COLIMAJIBHO-OKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOIHOW M COLMAIBHOM
cpeabl, 0OCO3HaHUE I100abHOTO XapaKTepa SKOJOTHYeCKUX Mpo0JieM, OpUCHTaLlks!
Ha IPUMEHEHHE MAaTeMaTU4YeCKUX 3HaHUW JUIsl pelleHus] 3axady B 00JacTu
OKPYXKalolllel Cpelbl, IJIJAaHUPOBAHWE TOCTYIIKOB M OLEHKM HX BO3MOKHbBIX
IIOCJIEACTBUM ISl OKPYXKAIOLIEH CPe/ibl;

8) neHHOCTH HAYYHOIO MO3HAHUS:

C(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M  OOLIECTBEHHOM  MPAaKTUKHU, [OHUMaHMe
MaTeMaTHYEeCKOM HayKu KakK cQepbl 4Yel0OBEYECKOH MesiTebHOCTH, ITAloB ef
pa3BUTUS M 3HAYUMOCTU IJIsl Pa3BUTUSI LUBUIM3ALMUU, OBJIQJICHUE SI3bIKOM
MaTeMaTHKH M MaTeMaTUYEeCKOW KyJIbTYpOM KaK CpeICTBOM IIO3HAHWS MHpa,
FOTOBHOCTb OCYILUECTBJISITH MPOEKTHYIO U HCCIEJ0BATENIbCKYIO AeSITebHOCTD
UHAMBUAYAIbHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbI

Ilo3znaBaTe/ibHbIE YHHBepcaJ/IbHble YueOHbIe 1eHCcTBUS

ba3zoBble jioruyeckue aeicTBusi:

BBIABIIATE M XapaKTepU30BaThb CYLUECTBEHHbIE IMPU3HAKUM MaTeMaTHYCeCKHX
OOBEKTOB, MOHATUH, OTHOLIEHUM MeXay MOHSATHSAMH, (OPMYJIUMPOBATL
OIIpeJIe/IeHUs] [TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KJIacCU(UKall1H,
OCHOBaHMs JUIst 0000IIEeHUs] U CPaBHEHHUs, KPUTEPUH TIPOBOJIMMOIO aHaIN3d;

BOCIIpUHUMAaTh,  (OpPMYyJIUpOBaTH W MNpeoOpa3oBbIBATH  CYKACHUS:
YTBEPAUTENIbHbIE U OTpULIATENbHbIE, €IUHUYHbIE, YACTHbIE U O0LIME, YCIOBHbIE;

BBISABJIAITE MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U IIPOTUBOPEH ksl
B (paKTax, JaHHBIX, HAONIOJEHUSIX M YTBEPHJICHUSX, Npe/uiararb KpUTEPUU JUlsl
BBISIBJIEHUs] 3AKOHOMEPHOCTEH U [IPOTUBOPEUUH;

JieJaTh BBIBOABl C HCIOJb30BAHWEM 3aKOHOB JIOTMKM, ACAYKTMBHLIX K
VUHIYKTUBHBIX YMO3AKIOUYEHUH, YMO3AKIOUEHHUN 110 aHAJIOT U H;

IIPOBOJIUTH CAMOCTOSATENIBHO 10Ka3aTe/IbcTBAa MAaTEMATUUECKUX YTBEPIKICHHUH
(mpsiMble U OT ITPOTHBHOIO), BEICTPAUBATh apIyMEHTALMIO, IPUBOAUTH [IPUMEPhI U
KOHTPIIpUMEPbI, 00OCHOBBIBATH COOCTBEHHBIE CYI)K/IEHUS U BBIBO/IbL;

BbIOMpaTh cnoco0® peumleHuss ydeOHOM 3azadnm (CpaBHMBATb HECKOJILKO
BapUaHTOB  peulleHus, BblOMpaTh  Haubosee  MNOAXOMALMH ¢ YUYETOM
CaMOCTOSITEJIbHO BBIJI€JICHHBIX KPUTEPHUEB).



basoBble Hccile10BaTeIbCKHE eCTBHSA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATeIbCKUNM HHCTPYMEHT [O3HAHMS,
GopmyaMpoBaTh  BOHPOCHI,  (UKCHPYIOILIHE  HPOTUBOpeYre,  npodiaemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OpPMHUPOBATH T'MIIOTE3Y, apr'yMeHTHPOBATh
CBOIO MO3ULHMIO, MHEHHE,

IIPOBOJUTEL CAMOCTOSITENIBHO CIIJITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEe10BaHKE
10 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 00beKTa, sIBICHHSI, TPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXly 00BbEKTaMu, SIBICHUSIMHU, [TPOLIECCAMM;

CaMOCTOSITENIbHO (DOPMYJIMPOBAaTh OOOOILUEHUSI U BBIBOJbI 110 pe3yJbTaram
NPOBENEHHOIO  HAOJIOJEHUS,  MUCCIEJOBaHMS,  OLEHMBATh  JAOCTOBCPHOCTD
MIOJIyYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000LICHHH;

IIPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoLecca, a TaKkKe BbIIBUIATD
IIPEIIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

BBIABJIATH Je(UUUTHl HHPOPMALMH, JaHHBIX, HEOOXOAMMBIX /Ul OTBETa Ha
BOIIPOC U JUISl PELUEHUs 3aauu;

BbIOMpPATh MH(MOPMALIMIO U3 UCTOUYHUKOB Pa3IMYHbIX THUIIOB, aHATM3UPOBATE,
CUCTeMAaTU3UpPOBaTh W MHTEPIPETHPOBATH HHPOPMALHUIO PA3IUUYHBIX BHIOB M
dopM npencraBieHuUs;

CTPYKTYpPUpPOBaTh MH(POPMALMIO, MPEJACTABISITh €€ B pa3jiMYHbIX (Popmax,
WIJTFOCTPUPOBATH rpaduyecKu;

OLICHUBAThb HaJEKHOCTh UHpOpMaLIUU 1o CaMOCTOSI TEJIbHO
c(hOpMyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIEe YyHHBepca/bHble y4eOHble JeHcTBHS

OO0uenne:

BOCIIPUHUMATh U (POPMYIHPOBATh CYXKACHUs B COOTBETCTBUU C YCIOBUAMM U
LEeJISIMM  OOIIEHMS], SICHO, TOYHO, PAMOTHO BBIpAXKaTb CBOIO TOUYKY 3pCHHUS B
YCTHBIX U NMMCbMEHHBIX TEKCTaX, [1aBaTh I[OSICHEHMs [0 XOAY peUIeHHs 3aladi,
KOMMEHTUPOBATh I1OJy4YEHHBIN pe3yJibTaT;

B XOZle OOCY’KJIEHHUsl 3a/laBaTh BOIIPOCHI [0 CYILECTBY O0CYXkKJAAeMOIi TeMbI,
npobieMbl, peliaeMoi 3anayd, BbICKAa3blBaTb MWJEH, HALEJIeHHbIE Ha 1TOMCK
peLLeHHUs, CONOCTaBIATh CBOM CYXKAEHUs C CYKACHUSIMH APYTHX YYaCTHHUKOB
nuajora, oOHApy)KUBaTh pa3dyuMe U CXOJICTBO IO3ULMI, B KOPPEKTHON (opme
bopMyIHpOBaTH pa3HOIIACHs, CBOM BO3PAXKEHHUS;

NIPEJICTABIISATh Pe3yJIbTaThl PEeLIeHUsI 3aJauM, IKCIIEPUMEHTa, UCCIIeA0BaHMs,
MPOEKTa, CAMOCTOSITeIbHO BbIOMpaTh (OpMaT BBICTYIUICHMS C Y4€TOM 3ajiad
Npe3eHTallMi U OCOOEHHOCTEH ay IUTOPHH.

PeryasiTuBHble YHUBepcaibHble y4eOHbIe 1eHCTBUS



Camoopranuszanus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUs 3a/aul, BbIOMpPaTh CrIOcO0 pelleHus ¢
yUETOM MUMEIOIINXCS PECYypPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PeIlIeHUH ¢ yuéTOM HOBOM HH(DOPMALIHH.

CaMOKOHTPOJ/Ib, 3MOLHOHAIbHbIN HHTE/JIEKT:

BIaJeTh ~ HABBIKAMH  TIO3HABATEJIbHOW  peduIeKCMHM  Kak  OCo3HaHus
COBepIIaeMbIX NEHCTBUH U MBICIUTEIBHBIX IPOLECCOB, UX PE3y/IbTaTOB, BIALCTh
crocob0amMu CaMOINPOBEPKU, CAMOKOHTPOJIL Ipoliecca W pe3yJsibraTa pPEeLUCHHSI
MaTeMaTu4eckol 3a1auy;

IpeABUIETh TPYIHOCTH, KOTOPbIE MOI'YT BOSHHKHYTH IIPH PELIEHUH 3a1a4H,
BHOCHTH KOPPEKTHBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOATE/ILCTB, JdHHBIX,
HaMIeHHBIX OLIMOOK, BBISIBIIEHHBIX TPYIHOCTEMH;

OLIEHMBATh COOTBETCTBHE Pe3yJIbTaTa LeIU U YCIOBUAM, OOBACHATD IIPUYHHbI
TOCTHIKEHHSI MM HEJIOCTHIKEHHUS Pe3yJIbTAaTOB JeSTebHOCTH, HAXOAUTh OIUOKY,
IaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1e5ITeJIbHOCTD:

[IOHMMATh ¥ KCIIOJNB30BAaTh MPEUMYIEeCTBa KOMaHIAHON ¥ WHAWBHAYAIbHOH
paboTBl MpU peIleHHH y4eOHBIX 3a7ay, [PUHUMATL [€Jib  COBMCCTHON
NEATENbHOCTH, IJIAHKPOBATh OPraHU3alMI0 COBMECTHOW paboThl, pacrpese/isith
BUABl paboT, [OroBapuBaThCs, OOCYKAaTh IPOLECC M pe3ysibTaT paldoThl,
00001IaTh MHEHHSI HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B IPYIINOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IUTYPMBI» W HHBIE), BBIIOJIHATH CBOIO  4acTb paborel M
KOOPAMHUPOBATh CBOM [EHCTBUSL C JAPyTMMM YJI€HAMHM KOMaHJIbl, OlICHUBATDH
KauecTBO CBOEro BKJajAa B OOIIUM MPOIYKT [0 KPUTEPUSIM, CPOPMYIUPOBAHHbBIM
yYaCTHUKAMH B3aUMOZIECHCTBHS.

NPEAMETHBIE PE3YJIBTATbI

K xonmy oOydenuss B 10 kjacce 0Oy4arOLIMHCS MOTYHHUT CIEAYIOULHC
[peIMeTHbIE Pe3yJIbTAaThl M0 OT/CJIbHBIM Te€MaM paboueit nporpammel yueOHOIO
Kypca «Asiredpa 1 Hayajla MaTEMaTHYECKOro aHaIu3an:

Yucsia B BLIYHCICHHUS:

CBOOOIHO OIEPUPOBATH IOHATHSAMM:. palMOHAIBHOE YHCIIO, OecKoHeYHas
nepyondyeckasi ApoOb, IPOLEHTHI, HPpalMOHAIbHOE  YMCJIO,  MHOKECTBA
PAlMOHATBHBIX 1 ICHCTBUTEIBHBIX YUCEI, MOJY/Ib ACHCTBUTEIILHOIO HHMCIIA;

IPUMEHSTH JpOOM M NPOUEHTH Ul PELICHMs NPHKIAAHBIX 3aldad  H3
pasIMYHBIX OTpacjeli 3HaHUH 1 pealbHOM KU3HU;

IPUMEHSTh MPUOIMIKEHHBIE BBIYHUCIICHUS, IpaBUla OKPYTICHHS, IPUKUAKY H
OLIEHKY pe3yJibTaTa BbIYUCIECHUH,




CBOOOTHO ONEPUpPOBAaTH IMOHATHEM: CTENEHb C LEJBIM [10Ka3aTelleM,
HCIIOJIB30BaTh MOIXOISIIYI0 (GOPMY 3allUCH ACHCTBUTENIBHBIX YUCEIT AJIsl peUICHMS
NPaKTHYECKUX 3a7a4 U MIPeICTaBIIeHUs JaHHbIX;

cBOOOJHO OIEPHPOBATH MOHATHEM: apU(PMETHUYECKHI KOpEHb HaTypallbHOMH
CTEIIEHU;

cBOOOJIHO ONEPUPOBATH MOHATUEM: CTEINIEHb ¢ PALMOHATBHBIM MTOKA3aTe/IeM;

CBOOOJHO OIEPUPOBATh IMOHATUSMM: JIOrapupm™M 4YHCjIa, AECATHUHbIC U
HaTypaJbHbIEe JTOrapu(MBI;

CBOOOJHO OIIEPUPOBATH MOHITUSMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHICHC
YKUCIIOBOIO apryMeHTa,;

OIIEPUPOBATH MOHATUAMHU: ApPKCUHYC, aPKKOCHHYC M apKTaHI'CHC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

cBOOOIHO OMEpUPOBATh MOHATHAMU: TOXKIECTBO, YpaBHEHHE, HEPaBCHCTBO,
PaBHOCUJIbHBIC YPaBHEHUS U yPaBHEHMsI-CIIE[CTBUSI, PABHOCUJIbHbIC HEPABCHCTBA,

NPUMEHATH pa3/MyYHble METOABl PELICHHs palMOHAbHBIX W JPOOHO-
palMOHATBHBIX YPABHEHUM, IPUMEHSATH METOA HWHTEPBAJIOB I PCLICHHS
HEPaBEHCTB,;

CBOOOJIHO OIIEPUPOBATh IMOHATUSIMUA: MHOTOUIEH OT OJHOW IEePEMEHHOI,
MHOTOWIEH ¢ IeJbIMA KO3(h(dUIUEeHTaMH, KOPHM MHOrO4YJICHA, MPUMEHSThL
JelieHue MHOTO4JIeHa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIsl peLLeHHUs 3a/1a4;

CBOOOIHO ONEpHpOBaTh IOHSTHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHHI,
MaTpHIa, ONpEJAEUTENb MaTpHUbl 2 X 2 M €ro IeOMETPUYCCKHH CMbICI,
UCIOJIB30BaTh CBOMCTBA oIpeaenuTens 2 X 2 Jis BBIYKUCICHUS €ro 3HAYCHHS,
NPUMEHATh ONpEIeNIUTeNd [ PelIeHHsl CHCTEMbl JIMHEHHbIX —YpaBHEHHMH,
MOJIETTUPOBATH PeajibHble CUTYALMH C IIOMOIIBIO CUCTEMbI JIMHEHHBIX YPABHCHMUH,
MCCIIeIOBATh I[IOCTPOEHHbIE MOJEIM C I[IOMOLIBIO MaTpHLl M ONpeae/nTeseH,
HHTEPIIPETUPOBATH TOTy4YEHHBINH Pe3yNbTaT,

MCIIONB30BaTh CBOMCTBAa JEMCTBUH C KOpHSAMH Ul IpeoOpazoBatis
BBIPaXKECHUH;

BBINIOJIHATE IIPe00Pa30BaHUS YUCIOBBIX BBIPAKEHUH, CONCPKALLMUX CTCIEHH C
pallMOHAJIBHBIM I10Ka3aTelleM;

UCIIOJIb30BaTh CBOMCTBA norapu(pMoB A1t npeodpazoBaHmst
Jorapu(pMUIECKUX BBIPAKEHUH;

CBOOOJHO OIEPUPOBATH MOHATUAMM: HMPpPaLMOHATBHbBIC, I0Ka3aTe/IbHbIC H
jorapu(MHUCCKHE YPABHEHHUS, HAXOAUTD UX PELICHHs C IIOMOILbIO PABHOCHIIBHLIX
[IepeX0/I0B WK OCYIIECTBJIsAs IPOBEPKY KOPHEH;




NPUMEHATH OCHOBHbIE TPUTOHOMeTpHYecKHe GopMyJIbl lsl IPe0dpasoBaHmsl
TPUTOHOMETPUUECKHUX BBIPAIKEHUH;

CBOOOJHO OIEpUpOBaTh IOHATHEM: TPUIOHOMETPHYECKOE —YypaBHEHME,
NPUMEHATh  HEOOXOOWMBIE  (OPMYJbl Ul pElIeHHss  OCHOBHBIX — THIIOB
TPUTOHOMETPUUECKUX ypaBHEHUH;

MOJENMPOBAaTh pealbHble CHTyallUd Ha s3blKe anreOpbl, COCTaBIIATH
BBLIDQKEHUS, YpPABHEHWs, HepaBeHCTBA [0 YCJIOBHMIO 3a[a4M, HCCIe10BaTh
IIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM alrapara ajireopbl.

@OyHkuum U rpauku:

CBOOOHO ONEPUPOBATH TMOHATHUIME: (YHKIHUS, CIIOCOOb! 3a1aHus (yHKIHH,
B3aMMHO OOpaTHble (YHKLUMH, KOMIIO3ULUS (YHKUMH, rpaQuk QyHKimm,
BBITIIOJIHATH dJIEMEHTapHbIe TIPe0Opa3oBaHusl rpaGUKOB (yHKIMH;

CBOOOJHO OIEPHPOBATh MOHATHSIMU: OONACTh OINpENEeIeHUsT ¥ MHOXKECTBO
3HAUeHHH (YHKUIUY, HYJIA QYHKLUH, IPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOGOHO OIEpPUpOBaTh MOHATHUSIMH: UETHbIE W HE4YETHbIE (YHKIMH,
NepUoArYecKre HYHKIIUHU, ITIPOMEKYTKH MOHOTOHHOCTH (DYHKIHMH, MaKCHMYMbl 1
MUHUMYMBl (YHKIWM, HauOoJbliee ¥ HaMMEHbllee 3HadeHue QyHKUMKM Ha
MIPOMEXYTKE;

CBOOOJIHO OIEPHPOBATh MOHATHSIMU: CTEIIEHHAs (PYHKLUA C HATYypaTbHbIM 1
IeJBIM II0Ka3aTejaeM, rpaduk CTEeNeHHOM (YHKLMM C HATypallbHbIM W [EJIbIM
nokasarejeM, Ipad@UK KOpHS N-Od CTereHW Kak (QyHKUMHM O00paTHOW CTCLCHH ¢
HaTypaJbHBIM TOKa3aTelleM;

OIEPUPOBATh IOHATHAME: JMHEHHas, KBaApaTH4YHas M APOOHO-JIHHCHHAS
(QYHKIIMH, BBIOJNHATE 3JIEMEHTAPHOE UCCIIeJOBaHUE M TIOCTPOECHHE UX TPad)uKOB;

cBOOO/IHO OIIEpPUPOBATh IMOHSTHSIMH: I[OKa3aTelbHas W Jjlorapudmudeckas
(QYHKIMM, WX CBOMCTBA M Ipa(UKH, UCIIONB30BaTh UX IPA(QUKH UL PCLUCHHS
ypaBHEHUH;

CBOOOJHO OIEPUPOBATh TOHSTHSIMU: TPUIOHOMETPUYECKaAsh OKpPY/KHOCTD,
ompe/e/ieHHe TPUTOHOMETPUUECKUX QYHKLMI YMCIOBOrO apryMeHTa;

UCIIONB30BaTh TIpaduku GYHKUUE Ul MCCIEI0BAaHMs  MPOLECCOB U
3aBHCHUMOCTEH NpH pelIeHHH 3a1ad U3 APYTHX y4eOHBIX MPEAMETOB M PeajlbHOM
KU3HH, BBIpaKaTh (HOPMYIaMU 3aBHCUMOCTH MEK1y BEJTHMUHHAMU;

Hauaja maTeMaTH4ecKOro aHaaM3a:

CBOOOJHO OIEPUPOBATH IMOHATUSAMH: apuMeTHYecKas U IeOMeTpHUiecKas
Tporpeccusi, 6eCKOHEUHO YOBIBAIOIIAs TeOMETPHYECKas IPOrPECCHst, IMHEHHBIH U
SKCIIOHEHIMAIBHEIN POCT, (OpMyJia CIOXKHBIX MPOLUEHTOB, UMETh [PEACTABICHHE
0 KOHCTAHTE;

HCIIONB30BaTh IPOrPECCHU Il PeLIeHUs] peallbHbIX 3a/a4 MPHKIAJHOIO
XapakTepa;




CBOOOJIHO ONEPHPOBATH MOHATUSIMU: MOCJIEA0BATEIHHOCTD, CIIOCOOD! 3a1aHusl
MOCJIEI0BATEILHOCTEN, MOHOTOHHBIE M OrpaHWYEHHBbIE [10CJIEI0BATENLHOCTH,
IIOHMMATh OCHOBBI 3apOXKJIEHUsI MaTeMaTMYeCKOro aHajus3a Kak aHaiusa
OECKOHEUHO MaJIbIX;

CBOOOZIHO ~ONMEpUpOBAaTh IMOHATHUSAMU: HENpPEPbIBHbIE (OYHKLHHM, TOUKH
paspbiBa rpaduka QyHKIHMH, aCUMIITOTHI TpaduKa (QyHKIUH;

CBOOOZIHO OIEpUpOBaTh IMOHSATHEM: (YHKIMs, HENpepbiBHAs Ha OTpe3ke,
MPUMEHSTh CBOWCTBA HENPEPBIBHBIX (DYHKUUHN /IS peLeHUs 3a1ay;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: I[IepBas M BTOPas [POM3BOJIHLIC
(QyHKIMH, KacaTeabHas K rpa@uky QyHKIKY;

BBIYUCIISITh [TPOU3BOJHBIE CYMMBI, IPOU3BEICHHUS, YACTHOIO M KOMIIO3HIIMH
ABYX (GYHKLMH, 3HATh NPOU3BOAHBIE dJIEMEHTAPHBIX (YHKLIMIA;

HCIIOJIB30BAaTh I'€OMETPUYECKUH U (PU3MUYECKUI CMBICT MPOM3BOAHON Jis
pelleHus 3a/1ay.

MHo:kecTBa H IOTHKA:

CBOOOJIHO ~ OMEPUPOBATH  IOHSTHSAMH:  MHOXECTBO,  ONEpaluy  Hal
MHOKECTBaMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapatr /it ONMCAHHUS peabHbIX
IIPOLIECCOB U SIBJIEHUH, [IPH PEIIEHUH 3aJad U3 JIPYTUX Y4eOHBIX MPeJIMETOB;

CBOOOJIHO ONEpUpPOBAaTh MOHSATUSIMHU: OIpPE/E/IEHHe, TeOpPeMa, ypaBHeHHe-
CJIe/ICTBUE, CBOWCTBO MaTeMaTHYECKOro 00bEKTa, A0Ka3aTeabCTBO, PABHOCHIbLHLIC
YPaBHEHHUsI U HEPaBEHCTBA.

K konuy oOy4enus B 11 kjacce oOydarOMicsi MOJSYYMT ClleLyIOLINE
NpeAMETHbIC pe3yJbTaThl 110 OTJAEJIBHBIM TeMaM paloued IporpaMMbl yueGHOIO
Kypca «Anredpa U Hauajla MAaTeMaTHYECKOIO aHAJIU3a»:

Yuc1a ¥ BbIYHC/ICHHS

CBOOOZIHO ~ ONEPUPOBATH MOHATHAMM: HATypadbHOE W  LIEJ0e  YHCIIO,
MHOXECTBa HaTypallbHbIX M LIEJBIX YHMCEJI, UCIOIb30BATh MPU3HAKH AETHMOCTH
ueneix yncesn, HOJl u HOK HaTypanbHBIX uncesn AJst pelieHus 3a1ad, IpuMeHsTh
anroput™ EBkinuna;

CBOOOJHO ONEpUPOBATh IIOHATHEM OCTATKA 10 MOJIYJIO, 3alHuChIBATH
HaTypajbHble YHCIIA B PA3IMYHBIX TO3ULHUOHHBIX CHCTEMAaX CYUCIICHHUS;

CBOOOJHO ONEpPUPOBATH TMOHITUSAMH: KOMIUIEKCHOE YHCIO0 M MHOKECTBO
KOMILJIEKCHBIX YHCEJI, MPEICTaB/IsATh KOMIUIEKCHBIE 4YMcia B ajireOpanycckoil u
TPUIOHOMETPUYECKOH (hopMe, BBIIOJIHATH apuPMETHUECKUE ONEPaLUn ¢ HUMU U
1300pakaTh Ha KOOPJIUHATHON IJIOCKOCTH.

YpaBHeHHs U HEPABEeHCTBA:



CBOOOJHO OIEPUPOBATH MOHATUSIMM: UpPpPALMOHATIBHBIC, [MOKA3aTe/lbHbIC W
JorapuMUUYECKMe HEepPaBeHCTBA, HAXOJWUThL HX  PEUICHHs ¢ NOMOLLLIO
PaBHOCHJIBHBIX IIEPEXO/I0B;

OCYILECTBISITH OTOOp KOpHEW IIpY PEIIEHHH TPUIOHOMETPHUYECKOI'O
yYpaBHEHUS;

CBOOOJHO OMEPHUpPOBATH IOHSATUEM TPUIOHOMETPHYECKOE HEPABEHCTBO,
NPUMEHSATb  HeoOXoauMmble  (OpMyJbl Ul  pEeLIeHHss  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB,;

CBOOOHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTL YPaBHEHHMH H
HEpaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMbI-CIICACTBUS, HAXOAUTD PELICHHI
CHUCTEMBI U COBOKYMHOCTEH pallMOHAJIBHBIX, HPPALIMOHAIbHbIX, MOKA3ATEILHbIX U
jgorapu(MHUUECKUX yPaBHEHUHN U HEPABEHCTB;

pelarhb ‘paLlMOHAIbHbIE, UppaLrOHaJIbHbIE, 1oKa3aresbHbIe,
jorapuMUUYECKHe W TPUMOHOMETPUYECKME  YpPAaBHEHMsI M HEpPaBeHCTBd,
coziepxKalie MOYJIU U I1apaMeTphbl;

IPUMEHSTH TpadudyecKue MeTObl 1JIs PEeLIeHHUs YPABHEHUH W HEPaBCHCTB, d
TaKKe 3a7a4 ¢ rnapameTpamu;

MOJIEJTUPOBATh peajbHble CUTyalud Ha s3bIKE aaredpbl, COCTABJIAThH
BBIp@XXEHUS, YpPaBHEHMS, HEPaBeHCTBA M WX CHCTEMbI I10 YCJIOBHIO 3aJa4i,
MCCIIe0BAaTh TIOCTPOEHHbIE MOJENM C MCIIOJIIb30BAaHMEM anmapara  ajureophbl,
MHTEPIPETUPOBATh NOJIYYEHHBIN pe3yIbTaT.

@yHkuuu U rpaduku:

CTpPOHUTH TIpadUKH KOMIO3ULMM (QYHKLUUH C I[OMOLLBI 3JIEMEHTAPHOIO
MCCIIEIOBAHUS U CBOMCTB KOMITO3ULMU JIBYX (DyHKLIUH;

CTPOUTH TreoMeTpuueckue o0pa3bl ypaBHEHHMH W HEPAaBEHCTB  Ha
KOOPAMHATHOW IIIOCKOCTH;

CBOOOJIHO  ONEpPUPOBATh TMOHATUSMHU: TIpa@UKU  TPUIOHOMETPHUUCCKHX
yHKMi;

OpUMEHSITh (QYHKUMKA Ui MOJEIUPOBAHMS M MCCJIEN0BaHMUs peallbHbIX
[IPOLIECCOB.

Hauyana maTremaTnyeckoro anajmsa:

KCITI0JIb30BaTh MPOU3BOAHYIO AJISl UCCIIeA0BaHUS QYHKLUMKM HA MOHOTOHOCTE
U DKCTPEMYMBI;

HaxXOJUTh HAaKOOJIbIIee ¥ HAMMEHbIIee 3HaYeHUs (QYHKLMN HENPEePbIBHON Ha
OTpe3Ke,;

KCIIOJIb30BaTh IMPOU3BOJAHYIO [UIsl HAXOXKIEHHS HAWIY4lIero pellieHus B
MPUKIAJHBIX, B TOM YHC/I€ COLMaIbHO-dKOHOMHUYECCKUX, 3ajaqax, Ui
OmpejieieH|sl CKOPOCTH W YCKOPEHHMsl Ipolecca, 3alaHHOro (hopmyJion Mk
rpagukom;



cBOOOZHO  OIEpPUPOBATh IOHATHUSIMU: IEepBOOOpasHas, ONpeAC/EHHbIH
MHTErpajl, HaxOIWTh [epBOOOpa3HbIe 3J1eMEHTapHbIX (YHKIWHM W BbIYHCIATH
uHTerpan o ¢popmyie Herorona-JleliGuuua;

HAXOAMTh IUIOLIAH IUIOCKUX GUIYp U 00BEMBI TEJI ¢ MOMOLLBIO HHTEIPAJIa;

¥MeTh MpeJCTaBIeHHe O MaTeMaTHUYeCKOM MOJEIMPOBAHMK Ha MpUMepe
COCTaBJIeHUs! TU(PPepeHIINAIBHBIX YPABHEHHH;

pelaTh NpPUKIaIHble 3aadd, B TOM 4YMCJIE COLMAIbHO-IKOHOMHYCCKOIO U
(GU3MYECKOro XapakTepa, CpeCTBAMU MaTeEMaTHYECKOro aHaIu3a.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KIACC |

Ne
n/na

OBIIEE KOJIMYECTBO YACOB I10 ITPOT PAMME

HaumeHoBaHme pa3nesioB u Tem
NPOrpamMmbl

[ToBTOpenue u pacumpenue cBeieH i 0
MHOX€eCTBAaX, MaTEMaTUYECKOM JIOTHKE U
byHKIuIX
Crenennast pyHKIHs
Tpuronomerpudveckue Gpynkipu
Tpuronomerpuyeckue ypasuenus n
HEPAaBEHCTBA

[ToBropenue u cucremarTusaiys yyeGHOro
Marepuaia

KoamuecrBo yacon

Konrposbubie
padoTnl

10

IIpakTuyeckue
paboThI

13

JJIeKTPOHHBIE
(uudposbie)
obpa3oBaTejbHbIE

pecypcesl

AKnace, BHIeoypoku

ﬂl(ﬁéé;, Bnneoypoxn
AKnacc

SIKmacce

AKnace, Buneoypoku




MNOYPOYHOE INVNIAHUPOBAHHE

10 KIIACC
No Tema ypoka Jlata DaekTpoHHbIe HH(pOBbLIE
n/n KotmaecTso H3ydenus o0pa3oBaTe/ibHbIE
"ACOB pecypebl
1 MHoXecTBa, onepaliiu HaJl MHOXKECTBaMHU 1 j;
. MHuoskecTBa, olepalny Hajl MHOKECTBAMH 1 |
3 Koneunble 1 6CCKOHe‘{HI>I€ MHOXECTBA 1
4 Koneunble 1 O€CKOHEUHBIE MHOXKECTBA 1
5 BeickaspiBanys ¥ onepaluy Ha/l HAMHU 1
6 BbickasbiBanus 1 ONepaluy Hajl HAMA 1
7 [IpesmKarsr. Onepauym HaJl IPE/IHKATaMH. Bupl TeopeM 1
8 [Tpeaukarer. Onepanny Haj NpenKaTaMu. Bujibl Teopem 1 |
9 Kontponbnas padota Ne 1 1
10 Oyukus U €€ CBoicTBa 1
11 ; DyHKUMS U eé CBOWCTBA 1 ; -
12 | OyHKIUs U e€ CBOHCTBA 1 l
13 HOCTpoeHHe rpadmxos (1)yHKIlI/II/I C MOMOIIIBIO FCOMeTquecxHx 1” 1
npeobpasoBaHuii ’
14 [Toctpoenue rpadukos (byHKan C TIOMOIIIBIO I‘GOMeTqueCKux i
npeodpa3zoBaHuii
B OOparHas ¢yHKUMS 1
6 OOparHast GyHKHMs 1 |
17 | Meton WHTEPBAJIOB 1 |
178 | Meton mne@%a;mn 1
19 MeTon HI{T@@;&UIOB 1




Crenenuast (yHKIWS ¢ 1eBIM TOKa3aTeNeM

Onpejienenue KOpHs n- i cTeneH.  DyHKIHA Y = \/x

CpoiicTBa KOPHS N-H CTETIeHH
CpoiicTBa KOPHS N-i CTENCHHA

CBOI/ICTBa KOpHSI n I/I CTGHCHI/I

KOHTpOJIBHaSI pa60Ta No2

Crenennasi QyHKIHs C HaTypa.HbHLIM moKasarelsieM

Omnpe/ie/icHHE KOPHA N-H CTETECHH. OyHKIHA Y = \/x

Ornpesie/ieHre KOPHs N-# CTENCHH. . DyHKIms y = \/x

KonTposbHas | pa60Ta Ne3

CTCH@Hb C paHI/IOHa.HbHBIM HOKaBaTCJICM I/I eé CBOI/ICTBa

CreneHb C paIII/IOHaJ'II)HbIM HOKBB&T&HCM u e€ CBOI/ICTBa

WppaipioHaabHble ypaBHEHUs

VippauioHanbHbIe ypaBHEHUSA

VppanuoHaibHbIe ypaBHEHUS

Pasnuynble TPUEMBI pelICHHS I/IppaIII/IOHaJIbeIX ypaBHeHHH U X
CHUCTEM

Paanque HpI/ICMLI peuieHus I/IppaHHOHaJIbelX ypaBHCHI/IH U UXx
CUCTCM

Paznnunble TpUEMBI PElICHHS MPPALMOHAILHBIX YPABHEHUH U HX
CUCTEM

WppanmoHanbHble HEPABEHCTBA
WppannonanbHble HEpaBeHCTBA
VppalioHalbHbIe HEPAaBEHCTBA

Konrponpnas pabota Ne 4

Pajinannas mepa yrja




Panpuannas mepa yria
Tpuronomerpuyeckue yHKIMH YHCIIOBOTO apryMeHTa
- Tpuronomerpuyeckue (DYHKIHH YHCTIOBOTO apryMeHTa |

3HaKy 3HAaYCHUU TPUTOHOMETPUYICCKUX (bYHKI_II/II/I I‘IGTHOCTI) u
Heqe Ll HOCTb TpI/IFOHOMeTpI/I‘{CCKI/IX (byHKIJ,I/H/I

' 3HaKu 3HAYCHHiT TPUTOHOMETPUUYECKUX QYHKIIMH. YéTHOCT 1
HEUETHOCTH TPHTOHOMETPUYECKUX (QYHKIUH

[epuoanyeckue pyHKimM

~ Heprnosmyeckue dyHKIHM

CpoiicTBa 1 rpaquH (ynxrmit y = sm XH y = oS X
CpoiicTsa u rpaduku GYyHKIMH y = SIN X H Y = COS X
Cpoiicra u rpaduku GyHKUUH y = té XUy =ctg X

CoiicTsa 1 rpaduKH pyHKumii y =tgXuy = ctg X

- KonrponpHas pabora Ne 5

OCHOBHBIEC COOTHOIIIEHUS MECKY TpHFOHOMeTpI/IquKI/IMI/I
Q)y}{KHl/IﬂMI/I OJIHOI'O M TOI'O K€ apryMeHTa

OCHOBHBIE COOTHOIICHUS! MEXKY TPUTOHOMETPHYCCKUMHU
GYHKIUSIMUA OJTHOTO M TOT'O 7K€ apryMeHTa

OcCHOBHBIE COOTHOIICHHUSI MEXKy TPUTOHOMETPHUYCCKUMHU
(YHKIHSIMH OJIHOTO U TOT'O K€ apryMeHTa

DopMyJIbl CIIOKEHUS

DopmViibl CIOKEHUS

DopmVITbl CIIOKEHUS

~DopmyJibl IPUBEICHUS

DopmyJibl NPUBEICHHS

(D()]’)MV 1161 TBOWHOT O, 1]’)01/1HOF0 W NIOJIOBHUHHOI'O VIUIOB
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TpHI’OHOMCTpH‘ICCKHX (1)yHKI_U/II/I

7 KonTtpoJbaas pabora Ne 6
YpaBHeHue cos X = b

VYpaBHeHue cos X = b

DOpMY bl IBOWHOTO, TPOHHOIO U MOJIOBUHHOIO YIJIOB

d)opmynbl nBoﬁHoro, TpoﬁHoro M OJIOBUHHOI'O yIJIOB

CDOpMyJ'[I)I IIBOI/IHOFO TpOI/IHOFO 151 HOJIOBI/IHHOFO YIJj10oB

(I)OpMyIII)I ,HBOI/IHOI‘O TpOI/IHOFO 144 HOJIOBI/IHHOFO yFJTOB

- TPUTOHOMETPHYECKHX byHKLMI

dopmy el 115 Tpeodpa3oBaHus CyMMLI pa:mocm " HpOI/ISBCIIeHI/IH
TPUTOHOMETPUYECKUX (DYHKIHIH

dopmyJiel Ui Ipeodpa3zoBaHmsl CyMMbI pa3Hocm l/I HpOI/I3BeIICHI/I$[

dopmyiibl st IpeoOpa3oBaHusl CyMMI)I pa3H0cm " HpOI/I3B€)1€HI/I51
TPUTOHOMETPUYECKHX (DYHKINH

VYpaBHeHue cos X = b
VYpaHenue sin X = b
YpaBHCHHE ¢ sinx =b
YpaBHeHus tg X =b u ctg Xx=b

DYHKIMHK Y = arccos X, y = arcsin X, y = arctg X u
y = arcctg X

DYHKIIMK Y = arccos X, y = arcsin X, y = arctg X u
y = arcctg X

DYHKIHHK y = arccos X, y = arcsin X, y = arctg X u
y = arcctg X

DYHKIHA V = arccos X. y = arcsin X. y = arctg X u
y = arcctg X

DopMy Il JUIs IPE0OPA30BAHUS CYMMBI, PA3HOCTH M Hpomse,ueﬂm
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byHKIHiA

Tpuronomerpudeckue ypaBHenust, CBOIsIIIMEC K anreOpanvyecKum
Tpuronomerpudeckne ypaBHenus, cBosmecs K anredpanyecKum

Tpuronomerpudeckue ypaBHenust, CBOsIIMECS K anredpanyecKum

Tpuronomerpudeckue ypaBHeHus, CBOSIMECS K anreOpanyecKum

Pelienue TpuronomeTpudeckx ypaBHeHuii METO10M pasioKeHUs Ha
MHOXHUTENH. [IpuMenerne orpannyeHHOCTH TPUTOHOMETPHYECKUX
byHKIMi

- Pelienne TpUroHOMETPHYECKUX YPaBHEHHIH METOI0M pasIoKEeHHs Ha

MHOXHTEIIU. HpI/IMeHCHHe OI'PaHUYCHHOCTH TPUTOHOMETPUYCCKUX

Perienne TpuroHoMeTpudeckux ypaBHEHHMI METOI0M pasjIoKeHus Ha
MHOXKUTENH. [IpiMeHenne orpaHHYeHHOCTH TPUTOHOMETPHYECKUX
bynknui
Perenne tpuronomerpryeckux ypaBHeHnii MeTo10M pasyIoKEeHHS Ha
MHOXKHUTENH. [IpuMeHeHre OrpaHHYEHHOCTH TPHTOHOMETPUYECKHX
hyHKIMH
O paBHOCHIIBHBIX Mepexo1ax MpPH PeleHHH TPUTOHOMETPUYUCCKUX

YpaBHEHU U

O paBHOCHJIBHBIX MEPEX0AaX MPH PEIICHAHU TPUTOHOMETPUYECCKHUX
YpPaBHEHUH

Tpuronomerpuyeckue nHepaBeHcTBa

Tpuronomerpudeckue nepapencTna

Tpuronomerpudeckue nepapencTna

Kontposnbhas padora No 7

Onpejienienne npeaea GyHKIMM B TOYKe U GYHKIMH, HEIPEpPbIBHOM
B TOUKE

Onpeiesienue npe/ena GyHKUHNE B ToUKe U GYHKIHH, HeIPEPBIBHO

|

| ot




B TOYKE

3aj1a4i 0 MTHOBEHHOM CKOPOCTH M KacaTesIbHOU K rpaduKy QyHKIMH

[ToHsiTHe TPOU3BOIHOM
[ToHusiTHE TPOU3BOIHOMI

[ToHsiTHE TPOU3BOIHOM

HpaBnna BBIYHCJICHUSA ITPOU3BOTHBIX

HpaBHna BBIYUCIICHUS NPOU3BOIHBIX

HpaBnna BBIYUCJICHHUS ITPOU3BOJIHBIX

HpaBHna BBIYUCJICHUS ITPOU3BO/IHBIX

VpaBHeHUE KacaTeIbHON

VpaBHeHHE KacaTeJIbHON

VpaBHeHHE KacaTeJIbHON

VYpaBHeHHE KacaTeIbHON

KonTtponpHas pabora Ne 78

[Ipusnaku Bo3pacTanus U yObiBanus QyHKIHHU
[Ipu3Haku Bo3pacTanus 1 yObIBaHHs QyHKIMHU
[Ipusnaku Bo3pacTaHus U yObIBaHUs QyHKIHHU

[Ipu3Haku Bo3pactanus U yObIBaHus QYHKIMHU

Touku sKcTpemMyma QyHKIUH
Touku sKCTpeMyMa (yHKIIHN
Touku sxcTpemyma GyHKIMH

Touku dKcTpeMyMa PYyHKLHUH

Haubosbliee ¥ HauMeHbllee 3HaYeHUs! PYHKLMHU Ha OTPE3Ke

HaunGosbliee u HauMeHbilee 3Ha4eHus! PyHKIIMHU Ha OTpe3Ke

Haubonbiiee ¥ HauMeHbIIee 3HaueHnst QYHKIIMHA Ha OTPE3Ke

HauGosbliee U HanMeHbIlee 3HaUeHUst QyHKIMKH Ha OTPE3Ke
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124
125
126
197
128
129

130

131

ITocTpoenue rpagukoB GyHKIIHH

aJTF€6pr H Ha4daJl MaTeMaTU4YCCKOI'O aHaJIu3a

Bropas npousBojinasi. [Tonsitue BeimykaocTu GyHKIHKA

Bropas npousBoHas. [lonsitue Beinmyknoctu GpyHKiuu

[TocTpoenue rpagukoB GyHKITHH
[TocTpoenue rpadukoB GyHKIIHIMA
KonTtponsnas padbora Ne 9

IToBropenue n cucremaTuzaius y4eOHOro MaTepiaa 3a Kype
anreOpbl 1 Hayall MAaTEeMaTHYECKOTO aHAIu3a

[ToBTOpenue u cucremaruzanus y4eOHOro MaTepraa 3a Kypc

aJIF€6pI)I H HayaJl MaTeMaTHYCCKOI'O aHaJjiku3a

IToBTOpenue u cucremaTu3anus y4eOHOro MaTepualia 3a Kypce
anreOpbI U Hayall MaTEMaTUYECKOro aHaau3a

[ToBropenue u cucremaTu3anys ydeOHOro Marepuala 3a Kype

HOBTOp@HI/Ie H CUCTEMAaTu3alumsi y‘{€6H01"O MaTepualia 3a Kypc
aJ1F€6pI:I H Ha4daJl MaTeMaTu4dYCCKOIo aHajiu3a

Wrorosas kouTposibHas padora

HOBTOpeﬂPIe K CUCTEMAaTu3alusi yqe6H0r0 Martepuala 3a Kypc
aﬂre6p1>1 H HayaJl MaTEeMaTHYCCKOI'O aHajInu3a

OBHIEE KOJIMYECTBO YACOB I10 ﬁPOFPAMME




Temarnueckoe nianupopanue no anredpe Ha 2023-2024 yu.ron (u3 pacyera 34 Heae/N)

VYueOnuk: «Anrebpa 1 Hayaja MateMatuieckoro aHainusa» mis 11 knacca. Asrop: A.I'. Mepansk, B.b.
Yuurtens: Monrymn JI.JI. 11 knace, 4 yaca B Henenmo. Beero 136 yaca

Ne ypoxa Tema ypoka Hara | Koppektu
B TeMe pOBKa

1 [ToBTopenue. TpuroHoMmerpudeckue ypaBHEHUs U HEPaBEHCTBA. 5.09

2 [TosTopenue. [TpousBoaHasi. 05.09

3 [TosTopenue. [TpaBuna BbIuKMCIEHHUS TPOU3BOIHOM. 07.09

4-5 [ToBTopenue. [1TprmeHeHne MPOU3BOHOI. 07.09, 12.09

6 AJIMHHHUCTPATHBHAsI KOHTPOJIbHast padoTa 12.09

7 AHanu3s KOHTPOsIbHOM paboTel CTeneHb ¢ MPOU3BOJIbHBIM JeHCTBUTEIbHBIM 14.09

M10Ka3aTesneM.
8 [TokasarenbHas GpyHKUHS. 14.09
9 CrerneHb ¢ NPOK3BOJNIbHBIM NEHCTBUTEBHBIM MOKa3aTeneM. [TokaszarensHas 19.09
(hyHKIMS.

10 [TonsTHe noka3aTenbHOr0 ypaBHEHHUSI. 19.09
11-12 [TokazarenbHble ypaBHEHHUs. 21.09,21.09
13-14 Peuienue nokasarenbHbIX ypaBHEHUH pa3iuYHbIMH METOIAMH 26.09,26.09
15-16 [TonATHE noka3zaTebHOr0 HEpaBEHCTBA. 28.09,28.09
17-18 [TokazaTesnibHbIE HEepaBEHCTBA. 3.10,3.10
19-20 Peluenne rnokasarenbHbIX HEPABEHCTB Pa3jIMuHbIMK METOAAMHU 5.10,5.10

21 KonTpoabhast padora Nel no teme «IlokasarenpbHast pyHKuus. 10.10

IMokasaTenbHbIe ypABHEHHSI U HEPABEHCTBA»

22 Ananu3s KOHTPOJIbHOI paboTsl. [ToHaTHe Norapudma. 10.10

23 Jlorapudm u ero cpoiicTsa. 12.10

24 CoiicTBa norapudma. 12.10

25 ITpumeHenue cBoicTB orapudma npu peLieHuy yrnpaxK HeHHIA. 17.10

26 [TonsThe norapudmuyeckoit GpyHKUNH. 17.10

27 CgoiicrBa sorapupmuieckoid GyHKLMU. 19.10

28 [Tocrpoenue rpaduka sorapudmuueckoit GyHKUMH. 19.10

29 ["paduueckuii crnocod peleHust JorapuPMUUIECKUX YPaBHEHUI.

30 Jlorapupmuueckue ypaBHeHHUs!.




71

Qopmyna GuHoma HbloTOHA Mpu pelleHrny 3aad.

72 Tpeyronbhuk Ilackas.
73 KOH?l;i‘)OHbHaH padoTa Ned no Teme «aeMeHTbl KOMOHMHATOPHKH. BruHOM
Hbi0TOHA.»
74 AHanu3 KOHTpoJsIbHON paboTel. Onepanuy Ha COOBITUSMU.
75 OObennHeHne coObITHI, nepeceueHne COObITHI U JOMONHEHUE COObITHIA.
76 [TpaBusia HAXOXICHUS! BEPOSITHOCTH PE3YJIbTATOB ONepaLuii Hal COOBITUAMMU.
77 3aBUCUMbIE U HE3aBUCUMbIE COOBITHSI.
78 BeposiTHOCTB 3aBUCMMBbIX COOBITHIA.
79 BeposiTHOCTH HE3aBUCHMBbIX COOBITHIA.
80 Pelenne BeposTHOCTHBIX 3374 C MOMOLLBIO TOCTPOSHUS JEHAOTPAMM.
81 Cxema bepuynnu.
Ilpumenenue cxembl bepHyH 1J1 COOTBETCTBYIOLIMX BEPOSTHOCTHBIX
MOZEEH.
82 CnyuaiiHble BEIMYNHBbI.
CnyqéﬁHble BEJIMUMHBI U X XapaKTEPUCTUKH.
PacnpeneneHnye BepOATHOCTH CllyyalHOW BETMUMHBI.
83 KonTpouabHasi padora Ne5 «JjieMeHTbI TEOPHH BEPOSITHOCTEI»
84 Ananus KoHTposibHOI padoTel. [lToBTopeHue. PauroHanbHble ypaBHEHHUS.
85-86 ﬂosfopeﬁue. PaumonanbHble ypaBHEHUs] U HEPABEHCTBA.
87-88 [ToBTopenue. CBoICTBA CTENEHU C NEHCTBUTEIbHBIM MOKA3aTEIeM.
89-90 HOBpoeHne. CBoiicTBa KOpHS N-i cTeneHu.
91-92 [ToBropenue. MppaunoHanbHble ypaBHEHHUS.
93-94 [TosTopenue. MppauroHanbHble ypaBHEHHs! U HEPABEHCTBA.
95-96 [TosTopenue. TpuroHomerpuueckue GyHKLMH.
97-98 TosTopenue. [TpeoGpaszoBaHue TPUTOHOMETPHUECKUX BbIPAKEHHIA.
99-100 | [MoBTopeHue. TPUrOHOMETPUUECKHE YPABHEHMS.
101-102 | IMosropenue. TPUroHOMETPUUECKHE YPABHEHHS.
103-104 | IoBTopeHue. TpuroHoMeTpuyeckne ypaBHEHHUs.
105-106 | IlosTopeHue. TpUroHOMETPUUYECKHE HEPABEHCTBA.
107-108 | INoBTopenue. TPUroHOMETPUUYECKHE HEPABEHCTBA.




31-32

CnocoObl perieHuit norapupMUIECKUX ypaBHEHHIA.

33-34 Peuienne norapumMuueckux ypaBHEHH pa3IMYHBIMUA METONAMH.
35-36 | Jlorapumuueckne HepaBeHCTBA.

37 CnocoObl pewietnst norapuMUIECcKUX HEPaBEHCTB.

38 Pewnenne norapumuueckux HepaBeHCTB pa3IMUHbIME METOJAMH.

39 ITpoussonHas nokasarenbHOM QYHKLUH.

40 [TponsBonHast norapudmuueckon GpyHKLMH.

41 [Tpoussonnas rnokasarenbHol 1 Jorapud)MU4ecKoi GpyHKLIMH.

42 Koutpoabnas paora Ne2 no teme «Jlorapupmuueckas dynxunsi.
Jlorapugmuuecxkne ypapuenusi u Hepaenctsa. [lpoussoanbie
NOKa3aTeJIbHOH U JJOrapHpMUUYecKoil pyHKIHiI»

43 AHaJu3 KOHTPONLHOM paboTel. [ToHsTHE NEpBOOGPa3HOI.

44 OcHOBHOE CBOWCTBO 1MepBOOOPA3HOIA.

45-46 [IpaBuna HaxosxieHus nepBooGpasHOIA.
47 O6mkﬁ BUJ1 epBO0Opa3HOM.
48-49 Pewienye 3a1a4 Ha HaXOXKIEHHE M1EPBOOOPA3HOIA.
50-51 ﬂnouianb KPUBOJIMHEHHOM Tpaneuuy.
52-53 OnpeneneHHblil HHTErpai.
54-55 Inowane kpuonHeiiHoi Tpanewun. OnpeneneH bl MHTErpas.
56-57 Pelienne 3ana4 Ha BbluMCIeHHE TUIOMWAAM KPHBOMMHENHOI Tpanenum.
58-60 BoruncieHue o6bEmoB Te.

61 Kourposnbnasi paora Ne3 no reme «MuTerpan u ero npuMeHeHme».

62 AHanu3 KOHTPOJIbHOM paboThl. MeTon MaTeMaTH4eckoi MHAYKLIHH.

63 JloKa3aTenbCTBO METOIOM MaTeMaTHUYECKOI WHIYKLUH.

64 [epecTaHoBKH.

65 Pasmerenus.

66 Peluenuie 3a1a4 Ha NepecTaHOBKM M pa3MeLLeHHs..

67 CoueraHusi.

68 Haxoxnenue konuuecrBa coueranuii mo gpopmyae.

69 Pewienue 3anau Ha coyeraHue.

70 buHom HbloToHa.




109-110 Hosﬁipenne. [TponsBoaHasi.
111-112 | [ToBtopenue. [1paBuna BbIYACIEHNUS TPOU3BOIHBIX.
113-114 ﬂoaqueHne. DuU3MYECcKUil CMBICI MPOU3BOIHON.
115-116 HOBpoeHne. ["eomerpuyeckuii cMmbicn npousBoaHoi. KacarenbHast.
117-118 | INoBropenue. [prMeHeHHe MPOU3BOAHON K HCCIEOBAHUIO (.’p‘yHKHI/I]‘?I.
119-120 | [Tosropenue. [lepoobpazHast.
121-122 | IloBropenue. [TokazarenbHble ypaBHEHUSI.
123-124 | TloBropenue. [TokazarenbHble ypaBHEHUs] U HEPABEHCTBA.
125 [ToBropenue. Jlorapupmuueckre ypaBHEHHUI.
126 [ToBropenue. Jlorapupmuueckue ypaBHEHHUS.
127 HOBTépeHne. Jlorapudmuueckue HepaBeHCTBA.
128 [ToBropenue. Jlorapudpmuueckue HepaBeHCTBA MO NMEPEMEHHOMY OCHOBAHHUIO.
129 [TosTOpeHue. Jlorapupmuueckrie HepaBEHCTBA 110 EPEMEHHOMY OCHOBAHUIO.
130 Hos%épeﬁne. Hepasencrta ¢ Mmoaynem.
131 TosTopenue. CmellaHHble HEPABEHCTBA.
132 TNosTopenue. CMeluaHHble HEPABEHCTBA.
133 AZIMHHHCTPATHBHASI KOHTPOJbHAsi padoTa.
134 AHanu3 KOHTPOJIbHOM paboThl.
135 [loBTopenue. YpaBHEHH s C MapaMeTpoM.
136 [TosTopenue. HepaBeHcTBa ¢ mapamerpom.




YYEBHO-METOAUMYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O NIPOLNECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIbI AJI51 YYEHUKA

* Marematuka. AnreOpa 1 Hadyajla MaTeMaTHYecKoro aHanusa, 10 kiacc/
Mepsnsak A.I'., Homuposckuit I.A., [TonsikoB B.M.; moa penakmnueit
[Tononsckoro B.E., O01iecTBo ¢ orpaHU4EeHHON OTBETCTBEHHOCTHIO
Mznarensckuii ueHtp « BEHTAHA-T'PA®y; AkinonepHoe 00IIeCTBO
«H3narenscTBO «IIpocBelienue»

METOIUYECKHUE MATEPHUAJIbBI IJ51 YYUTEJIS

Metonnueckue pekoMeHaauuu K yueOHuky A. I'. Mepamsika, 1. A.
Homuposckoro, B. b. [Tonskosa “Maremarnka: anredpa 1 Hadaia
MaTeMaTU4YeCKOro aHain3a, reoMeTpust: Anredpa U Havyaaa MaTeMaTU4ecKol O
aHanuza”’, 2-e U3gaHue, crepeotuntoe, Mockaa, «I[Ipocselienue» 2023

HUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCbI CETH

MHTEPHET: SIKaacc, Buaeoypoku




