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IHHOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayala MaTeMaTHYECKOrO aHajau3a» SBISIETCS OJHUM U3
HaumboJee 3HAUMMBIX B MpOrpaMMe CpeaHero oOmiero oOpa3oBaHMs, MOCKOJIBKY, C OJIHOM
CTOPOHBI, OH O0ECIeYMBAET HMHCTPYMEHTAIbHYIO 0a3y UIsi M3Y4YEeHHS BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYroi CTOPOHBI, (POPMHPYET JOTMYECKOE U aOCTPAKTHOE MBIIUICHUE
oOyyarolmuxcsi Ha ypOBHE, HEOOXOAMMOM Ui OCBOCHHS WH(GOPMATUKU, OOIECTBO3HAHMUS,
UCTOpPUH, CIOBECHOCTH M JPYruX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyuaroluecsi OBJAJECBAIOT  YHHBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HAayKd, KOTOpas
(hopMyIupyeT CBOH JOCTHIKEHUS B MAaTeMaTH4IecKoi popme.

Y4eOHbIi Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAABIBAET OCHOBY JUIS
YCHEWIHOTO OBJAJACHUS 3aKOHAMH (U3WKH, XUMHH, OHOJOTHUH, TOHUMAHUS OCHOBHBIX
TEHJCHIMA DPa3BUTHS SKOHOMHMKH W OOIIECTBEHHOW KH3HU, MO3BOJIAET OPUEHTHUPOBATHCA B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIONB30BaTh WX JUIA
nanbpHeHnero o0pa3oBaHHWs W B IMOBCEIHEBHOM XKu3HH. B TO e Bpems OBJIaJcHHUE
abCTpaKkTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alnreOpbl 1 MaTeMaTUYECKOrO aHaIHn3a
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHUHHOCTH, JIOKa3bIBATh
YTBEPXKJEHHS C TOMOIIBI0 MHAYKIIUN U PAcCy’KAaTh ACTyKTHBHO, UCIOJIB30BaTh 0000IICHNE U
KOHKPETH3alNIo, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPHUTUYECKOE
MBIIJICHHE.

B xoxe um3ydenus yuyeOHOro kypca «Ainrebpa M Hadajga MaTEMaTHUYECKOrO aHaIU3a»
o0ydJaroImuecsl TOJy4aloT HOBBI ONBIT PEHICHWS NPUKIAJHBIX 3334, CaMOCTOATEIBHOTO
MOCTPOCHHUSI MAaTEMaTHYEeCKHX MOJENeH pealbHBIX CHUTYyallMil, MHTEPHpeTaluy MOJyYSHHBIX
pelieHuii, 3HakKoMATCS ¢ MPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIONTUMUCS MATEMATHUYECKUMHU OTKPBITHSIMU M KX aBTOPaMH.

VY4eOHblil Kypc o0nalaeT 3HAYUTENbHBIM BOCIUTATENBHBIM TOTEHIIHATIOM, KOTOPBIH
peain3yeTcsi Kak 4depe3 Y4eOHBbIM Marepuall, CIOCOOCTBYIOIIMN (POPMHUPOBAHUIO HAYUYHOTO
MHUpPOBO33pEHHUS, TaK U 4epe3 crneuuuky ydyeOHOW JIeATeIbHOCTH, TpeOyromen
MPOJOKUTENIBHOM ~ KOHLIGHTPAallUM ~ BHUMAHHUSA, CaMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYEHHBIH pe3yibTarT.

B ocHoBe meroauku oOydeHHs] anredpe M HadajlaM MaTeMaTH4YeCKOro aHaju3a JIEKUT
JeSTeTbHOCTHBIM MIPUHITUATT 00YISHUSI.

B crpykType yuebHOro kypca «Anredpa 1 Hauyajga MaTEMaTUYECKOTO aHAJIN3a» BbIEIIECHBI
CIIEIYIOLUE COJEpKATEIbHO-METOAUYECKUE JUHUU: «Uucna u BbruMcieHus», «OyHKIUU U
rpadukmny, «YpaBHEHUS U HEpaBEHCTBa», «Havana MaTemaTHueckoro ananan3a», «MHOXeCTBa U
joruka». Bce OCHOBHBIE copepKaTelbHO-METOJUYECKUE JIMHUM HM3Y4YaloTCid Ha MPOTSKEHUH
JBYX JIET OOy4eHHs] Ha YpOBHE CpeaHero oOimiero oOpa3oBaHUs, €CTECTBEHHO JOMOHSIS JAPYT
JIpyra M TOCTETIEHHO HACHIIMAsACh HOBBIMH TeMaMd H pazaenamu. JlaHHBIA y4eOHBIH Kypc
SBIIICTCS WHTETPATHUBHBIM, TMIOCKOJIBKY OOBEAMHSIET B cebe CcoAepKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX AMCHUMILUINH, TaKMX Kak airedpa, TPUTOHOMETpHS, MaTeMAaTUYECKUN aHAIIU3,
TEOpUss MHOXKECTB, MaTeMmarudeckas Jioruka u apyrue. Ilo mepe Toro kak oOywarouiuecs
OBIIAJICBAIOT BcE Oosiee IMMPOKUM MaTEMATHUECKUM ammapaToM, Y HHUX I[OCIE0BaTEeIbHO
(dopMHUpyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMAaTUYECKYyl0 MOJEIb pPEealbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE MPU W3YYEHHHM Yy4eOHOro Kypca, JUIsl pelIeHUs
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHON MaTeMaTU4YeCKOM 3aJayu, a 3aTeM HHTEpPIPETHPOBATH
CBOH OTBET.



CogaepxxarenpHo-MeTONMYECKass  JUHUS — «Yucna W BBIYUCICHHUS» — 3aBEpIIAET
(opMHpOBaHNE HABHIKOB HCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOoe ObUIO HAvyaTo Ha
ypOBHE OCHOBHOTO 00ImIero odpazoBanus. Ha ypoBHe cpemHero obmiero obpazoBanusi ocoboe
BHUMaHUE yzenseTcss (OpMUPOBAHUIO HABBIKOB PAallMOHAIBHBIX BBIYUCIICHUH, BKJIIOYAIOIIUX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OPM 3alMCU YHUCIIA, YMEHUE JIeNaTh MPUKHUAKY, BBIIOJIHATH
npUOIMKEHHBIE BHIYHUCIICHUS, OLIEHUBATh YMCIIOBBIC BEIPAKEHUS, padOTaTh C MAaTEMaTHIECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXKECTBA HATypaJbHBIX, LENbIX, PAlHOHAIBHBIX H
JNEUCTBUTEIbHBIX YUCEN JOIMOIHAOTCS MHOXKECTBOM KOMIUIEKCHBIX 4MCeNl. B KaXaoMm U3 3Tux
MHO>KECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CielM(PHUUECKUe 33/1a4u U ONepalluu: JIeJIeHUe
HAIleJlo, OIEPUPOBAaHUE OCTaTKaMH Ha MHOXKECTBE IEJBbIX 4YHCed, O0coOble CBOICTBA
panMOHANBHBIX U MPPALMOHAIBHBIX YUCEl, apU(PMETHUECKHUE OIEpalluy, a TAKXKe HM3BJICUCHUE
KOpHST  HAaTypaJIbHOM CTENEHM HAa  MHOXKECTBE KOMIUIEKCHBIX  4ucen. brarogaps
MOCJIEIOBATEIbHOMY — PAacCIIMpPEHUI0 Kpyra HCIHOJb3YEMBIX 4YHMCEl M 3HAKOMCTBY  C
BO3MOXXHOCTSIMU UX MPUMEHEHUS JJIs pElICHUs pa3IMyHbIX 3a/1a4 GOpMUpPYETCs IPEICTaBICHNUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ POJM B OCTPOECHUHU MOJIENIEN pealbHOTO MHUpPa, IIHPOKO
UCIOJIB3YIOTCSL 0000IIIEHUE U KOHKPETU3allUs.

JIunus «YpaBHEHMSI U HEPABEHCTBA» PEAU3YETCS] HA MPOTSIKEHUM BCEro OOydyeHHUs Ha
YpOBHE cpenHero ooumero oOpa3oBaHHs, IMOCKOJIbKY B KaxaoM paszgene IIporpammbl
MPEeyCMOTPEHO pEIlIeHrne COOTBETCTBYIOMIMX 3a/1ad. B pe3ynpraTe oOydaromiuecs: OBIaIeBaloOT
pa3IMYHBIMM ~ METOJAaMHU PpELIECHUS PALMOHAIBHBIX, HPPALMOHAIBHBIX, I[OKa3aTEIbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPABEHCTB U CUCTEM, a TAKXKe 3ajad,
coJepkamux napaMmerpsl. [lomyyeHHble yMEHMSI IMPOKO HCHOJB3YIOTCS MHPU HCCIEIO0BaHUU
(GYHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, MIPH PEUICHUH MPUKIAIHBIX 3314 U 3a7a4 Ha HaXOXKICHHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHu QyHkuuu. JlanHas copepkaTenbHas JIMHUS BKIOYAET B
ce0s Takke (OpMUPOBAHHWE YMEHUU BBINOIHATH pacué€Tel Mo (Gopmyiam, MNpeoOpa3oBaHUs
palMOHAIBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAK)Ke€ BBIPAKEHUH,
COJIepKallnX cTerneHn u Jjorapudmel. brmaromaps wu3yudeHuio anrebpandeckoro marepuana
MPOUCXOIUT  JallbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HaBBIKU JEIYKTUBHBIX PACCyKIEHUH, pabOThl C CUMBOJIbHBIMU
(¢bopMaMu, IpeICTaBIECHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3Q¢GeKTUBHbIE HHCTPYMEHTHI JUISl PEIISHUS MTPAKTHYECKUX U €CTeCTBEHHO-
Hay4HbIX 33]1a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK S13bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHKUMM U TpapUKU» TECHO MEperieTaeTcs C
OpYyTMMH  JIMHUAMHA  Y4eOHOTO  Kypca, TIOCKOIBKY B  KaKOM-TO CMbICIe  3amdaéT
MIOC/IEZ0BATENBHOCTh ~ M3Y4YEHMs]  Marepuayna. M3ydeHune  cTEeneHHOW, IOKa3aTelbHOM,
Jorapu(MUUECKOl U TPUTOHOMETPUUYECKUX (DYHKIUH, UX CBOMCTB U Ipa)MKOB, HCIOJIb30BaHUE
GyHKIUN A0 peleHus 3afad U3 JIpYrux y4deOHBIX MPEAMETOB W pPeajbHOW KHU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKHUM aHaJM30M, TaK U C PELICHUEM YpaBHEHUU U HepaBeHCTB. [lpu
9ToM OOINbIlIOE BHUMAaHHE YAeNseTcs (HOPMHPOBAHUIO YMEHHsI BBIpAXaTh QopMyIaMu
3aBUCHUMOCTH MEX]y pa3IWYHbIMU BEJIMUYMHAMH, UCCIIEOBATh MOIY4YeHHbIE (YHKIUU, CTPOUTH
ux rpaguku. Marepuan 3TOH coJep)KaTeJbHOM JIMHWM HAaleieH Ha pa3BUTHE YMEHUH U
HABBIKOB, TMO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMUYMHAMHU B PA3IUYHON (opMme:
aHaIMTUYeCKoW, Tpaduueckod U croBecHOH. Ero wusydeHune cmocoOCTBYeT pa3BUTHIO
QITOPUTMHUYECKOTO  MBINUIEHUS, CIMOCOOHOCTH K  OO0OOIIEHHWI0O W KOHKpPETHU3AIuH,
HCIIOJIb30BAaHUIO aHAJIOT .



ConepxxarenbHas nuHusa «Hadana mMaTeMaTHyecKoOro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacHIMpUTh KPYr Kak MaTEMaTHYECKUX, TaK M MPUKIAAHBIX 3a/1a4, JOCTYIHBIX OOy4YaroIInMCs,
TaK KakK y HHUX IOSBISETCS BOZMOKHOCTh CTPOUTH IPAPUKU CIOKHBIX (DYHKIUN, ONPEIENIATh X
HauOOJIbIINEe U HAUMEHBIINE 3HAUCHUS, BBIUUCIATH IUIOMAIN GUryp U 0ObEMBI Tell, HAXOAUTh
CKOPOCTH U YCKOpeHHs IpoueccoB. JlaHHas colepkareibHas JUHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHUSI MATEMAaTHMUYECKUX MOJIENel pealbHbIX CHUTYalluid, [O3BOJSET
HaxOJUTh HAWIy4lllee PEIICHHE B MPUKIAJHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAMU MAaTE€MaTHYECKOTO0 aHallu3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOrO, (hOPMAaTBLHO-IOTHYECKOTO U KPEATHBHOIO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHHS 3aKOHOB MAaTEeMAaTUKH B HAayKe, TEXHUKE U HCcKyccTBe. O0ydarommecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYUYEHHBIX B XOJI€ pa3BUTHS MAaTEMAaTUKU KaK HayKd, U
00 MX aBTOpax.

CogepxarenpHO-MeTOAUYECKAsT JHUHUS «MHOXECTBa M JIOTHKa» BKJIIOYaeT B ceds
3JIEMEHThl TEOPUM MHOXXECTB M MAaTEMaTUYeCKOW JIOTHKHU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTAaBICHHs] MPOHU3BIBAIOT BECh KypC IIKOJIbHOW MaTeMaTHKU M TpeiaraloT Haumbolee
YHHUBEPCATbHBIN SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTHKU M e€ MPHIOKEHUH, OHU
CBS3BIBAIOT Pa3HbIC MATEMATUUECKUE AUCIUIUIMHBI U UX MIPHJIOKEHUS B euHoe 1ienoe. [loatomy
BAXHO JIaTh BO3MOXXHOCTH OOyYaromieMycsi IMOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTHUKH W HCHOJb30BaTh €ro JUisi BBIPAKEHHUS CBOMX MbIcheil. [Ipyrum
BaXHBIM MPHU3HAKOM MAaTEMaTHUKU KaK HAayKd CIeAyeT MPU3HATh CBOMCTBEHHYIO €Il CTPOrocTh
00OCHOBaHMU ¥ CJICIOBAaHUE ONPEICICHHBIM TMpaBWUiIaM IIOCTPOCHUS  JIOKA3aTeIbCTB.
3HAKOMCTBO C D3JIEMEHTAMHU MAaTEMaTHYE€CKOW JIOTMKHU CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIICHHUS] 00YUYAIOIIUXCS, MTO3BOJSET UM CTPOUTH CBOM PACCYKIEHUS HA OCHOBE JIOTHUYECKUX
npaBul, GOPMUPYET HABBIKK KPUTUYECKOTO MBITILICHUS.

B yueOHOM Kkypce «Anrebpa W Hayala MaTEeMaTHUYECKOTO aHalIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYE€CKOTO  MOJCIMPOBAHUSA, KOTOpPhIE  MPU3BAHBI  CIOCOOCTBOBATH
(OpMUPOBAHHIO HAaBBIKOB TOCTPOCHHUS MOJIENEH peanbHBIX CHUTYallMil, HCCIEIOBaHUS STUX
MoOJIeTiell C TIOMOIIbIO ammapara aiareOpbl M MaTeMaTUYeCKOTO aHalu3a, HHTEePIpeTaruu
MOJTYYEHHBIX PE3yJabTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXIbIM W3 Pa3/IesioB MPOTPAMMBEI,
MOCKOJIBKY BECh MaTepHall Y4eOHOT0 Kypca IIUPOKO UCIOJIB3YETCs I PEUICHUs MPUKIIATHBIX
3amady. Ilpu pemieHHM peanpHBIX MPAKTUYECKUX 3a7ad  OOydaroluecss pa3BUBAIOT
HaOII0/IaTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbes, HCIOIb30BATh
aHaJIOTUI0, 0000IaTh W KOHKPETHU3UPOBATh Mpodiiemy. [lesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTaHU3YETCs B MPOIIECCE M3YyUEHHUS BCEX TEM Y4eOHOTO
Kypca «Anredpa 1 Havana MaTeMaTHYeCKOTO aHAIIA3ay.

Ha u3yuenune yuebHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 yacoB (4 vaca B Henmenmoo), B 11 kimacce — 136 vacoB (4 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BBIYMCTICHUS

Panmonanbueie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue qpoodu. Ilpumenenne apo0eit M MPOLEHTOB JUIsl PEIIeHUs IPUKIIAJHBIX 3aa4 U3
Pa3IMYHBIX OTpacied 3HaHUW U peaIbHOM JKU3HU.

JleiicTButenpHbie uncna. PannoHalbHBIE W HppalMOHAIBHBIE YHUCla. ApU(METHYCCKHE
ONEepalMy C JECUCTBUTEIBHBIMU 4YHCIaMU. MOIyllb AEHUCTBUTEIBHOIO YUCIIA U €r0 CBOWCTBA.
[TpubnuxEHHbIE BBIYMUCIEHUS, INPAaBUIA OKPYIJIEHUs, HPUKHUIKA U OLEHKa pe3yibTaTa
BBIYMCIICHU.

Crenenp ¢ neibM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmeii popmbl
3aMycy AEMCTBUTEIbHBIX YUCEI JJI PELIEHUS IPAKTUYECKUX 3a/1a4 U [IPEICTAaBICHUSI JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ pallMOHAJIBHBIM IOKAa3aTelIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIBHBIM
IIOKA3aTEeJIEM.

Jlorapudwm gucna. Croiicta norapudma. Jlecarnanbie 1 HATypaTbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHus] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHblE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE YpAaBHEHHMS M YpaBHEHUSA-CIIeACTBUA. HepaBeHCTBO, pellieHue HEPaBEHCTBaA.

OcCHOBHBIE METO/Ibl PEIICHMSI LENbIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOW INEpEMEHHOW. JleneHue MHOroWwieHa Ha MHOTOWIEH C  OCTaTKOM.
Teopema be3y. MHorounensl ¢ riensiMu ko3¢ dunuenramu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUHN, COAEPKAIINUX CTETIEHU U KOPHHU.

Uppanmonaneuble  ypaBHeHHMs. (OCHOBHBIE METOJbl  PELICHHS  HMppalMOHAIbHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[TpeobpazoBaHue BbIpaXeHHM, COEPKALUX JTOTapUPMBI.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOJbI peUIEHUS JOTapu(PMHUUECKUX
YPaBHEHUM.

OcHOBHBIE TpUrOHOMETpHUeckue Qopmynbl. [IpeoOpazoBaHMe TPUTOHOMETPHUUECKUX
BBIpa)XECHUI. Perienre TpuroHoMeTpuYeCcKuX ypaBHEHUM.

Pemenne cucrem JMHEMHBIX ypaBHEHUMH. Marpuua CHCTEMBl JUHEHHBIX YpPaBHEHHM.
Omnpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOWCTBA, BBIUMCIIEHHE €r0
3HAUEHUs, IPUMEHEHNE ONPEEIUTENS JUIsl PELLIEHUSI CUCTEMBI JINHEHHBIX YpaBHEHUN. Pemenue
MPUKJIAJHBIX 3a/1a4 C TOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccnenoBaHue noCTpOEHHOU
MOJIEJIH € ITOMOIIBIO MAaTPHI U ONIPEACIIUTEIECH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMM C IOMOIIBI) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHMH M HEPABEHCTB K PEIICHHUI0O MATEMATHYECKUX 3a4ad H
3aJ1a4 U3 pa3IU4HbIX 00JIacTell HayKu U pealbHON )KU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocoObl 3agaHus QyHkuuu. B3aumHo obOpatHble (yHkunu. Kommnosurus
dbyakumii. ['paduk Gyakmum. DnemMeHTapHbIe TpeoOpa3zoBanus rpaduKoB (yHKITHIA.



Ob6nacTtp ompeneneHuss ¥ MHOXKeCTBO 3HaueHH ¢ynkumu. Hymu ¢ynkuuun. [Ipomexyrku
3HaKonocTosHcTBa. YErHpie n Heu€THble QyHKUMU. llepmommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH. MakcuMyMbl U MUHUMYMBI QyHKIMU. HanGonbliee u HauMmeHblee
3Ha4eHUs (QYHKLIHUU HA IPOMEKYTKE.

JluneliHasi, KBaZipaTU4YHas U JPOOHO-TMHENHHas GYHKINU. DIeMEHTapHOE UCCIIEI0BAaHUE U
MMOCTPOCHHE UX TPAPHKOB.

CrenenHas (QyHKIMS C HAaTypaJbHbIM M LIeJbIM IoKazaTeneMm. EE cBoiictBa u rpaguk.
CpoiicTBa u rpauk KOpHsA n-od CTeneHW Kak (PyHKIMM OOpaTHOH CTENEHH C HaTypajbHBIM
[I0Ka3aTeseM.

[TokazarenpHas U Jorapudmuueckas GpyHKIUHM, UX CBOWCTBa U rpaduku. Mcnoas3oBanue
rpadukoB pYHKIMI 1JIs1 pEIICHHUs] YPAaBHCHHM.

TpuroHomerpudeckas OKpPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKUX  (DYHKIMHA
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U ABIeHUsIX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana mareMaTH4ecKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHMs ITOCIEA0BaTEILHOCTEH. MeTo ] MaTeMaTHYeCKOR
UHAYKIMU. MOHOTOHHBIE M OIpaHUYEHHbIE I1OCIEI0BATENbHOCTU. VCTOpUS BO3HMKHOBEHMS
MaTeMaTHYECKOro aHaJIn3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckass ©  reoMeTpuYeckas —rnporpeccud. beckoHeuHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPUUYECKONW MPOrpeccui.
JIuHEeVHBIM M OAKCHOHEHUMAIbHBIM pocT. Yucno e. Popmylia CIO0XKHBIX ITPOLEHTOB.
Hcnonp30Banne Nporpeccuu sl pelieHtsl pealibHbIX 3a/1a4 IPUKJIaJHOI0 XapaKTepa.

HemnpepeiBable @QyHkiuu u ux cBoiictBa. Touku paspeiBa. ACHUMITOTHI TpapUKOB
¢ysakuii. CpoiicTBa (QyHKUMN HENpepbhIBHBIX Ha OTpe3Ke. MeToa MHTEpPBAlOB ISl pELICHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HENTPEePBIBHBIX (YHKLUN AJIs pelIeHus 3a/1a4.

[TepBas u BTOpas npousBoaHbIe PyHKIMHU. OnpeeneHue, reOMeTpUIecKuid U GU3NIeCKuit
CMBICJ IPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[TpousBoaHbIe AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMS, YACTHOTO
Y KOMITO3UIMU (DYHKIHH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, OTEpalli HaJ] MHOXXECTBAMU M HUX CBoicTBa. Jlnarpammel Ditnepa—Benna.
[IpuMeHEeHNEe TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisl ONHCAaHUS PEATbHBIX IPOLECCOB M
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYIHX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yucsna v BbIYMCIECHUS

Hatypanbuble u uenbie uucna. [IpuMeHeHWe NPU3HAKOB JEIMMOCTH UENbIX YHCET,
HaumOonbpImi obmmii genutens (nanee — HOJl) u naumensiiee obmee kparHoe (ganee — HOK),
OCTaTKOB 10 MOAYJIIO, adroputMa EBkinaa Juist peleHns 3a1a4 B LEIbIX YNCIIAX.

KommiekcHble uymcna. AnreOpanyeckas W TpUTOHOMETpHYecKass (OpMbI  3amuCH
KOMIUIEKCHOTO uncia. ApupMeTndeckre onepanuy ¢ KOMIUIEKCHBIMU uHciaamu. M3o0paxenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOH 1utockocTH. @opmyiia Myaspa. KopHu N-oii crenenu u3



KOMILIEKCHOTO 4yncia. [IpuMeHeHre KOMITJIEKCHBIX YHCeN I pelieHus GU3nYecKux 1
F€OMETPUYECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa 1 COBOKYIIHOCTh YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUECKOM
OKPY>KHOCTH. Pelienne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METONBI  PEIIEHUS CHCTEM M COBOKYIHOCTEH  palMOHAJbHBIX,
UppaloOHAIIbHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX YPaBHEHHH.

VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3a/lad U3 pa3IMYHbIX oO0jacTell HAayKM M peajlbHOW JKM3HM, HMHTEPHpPETAlUsl IOJY4E€HHBIX
pe3yJIbTaTOB.

DOYyHKIUH U IPaPUKU

I'padux xommnozuumu QyHKIui. ['eomerpuueckue oOpa3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckne GyHKIUHU, UX CBOMCTBA U TpapUKH.

['paduueckue MeToAbl pEUICHHs YpaBHEHHH H HepaBeHCTB. [ 'paduueckue MeETOABI
pelIeHns 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui HCCIEAOBAaHUS HPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT NP PEIICHUH 33]a4 U3 JPYTUX yYEOHBIX IIPEIMETOB U PEaIbHOM JKU3HHU.

Hayana MmareMaTH4eCKOIo aHAIU32a

[TpyuMmeHeHre MPOU3BOIHON K MCCIIeJOBaHUIO (YHKIMIT HA MOHOTOHHOCTb U KCTPEMYMBI.
HaxoxxaeHre HanOobIIero 1 HaMMEHbILEro 3HaYeHU HeNpephIBHOM (PyHKIIMM Ha OTpeE3Ke.

IIpuMeHeHrne NPOU3BOAHOM Ui HAXOXKACHHUS HAWIY4ylIero peuleHUus B IPHUKIAIHBIX
3ajadax, A ONpPEJENIEHUs] CKOPOCTH M YCKOPEHHUs IpolLecca, 3aJaHHOTO (GopMysIol uiau
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. IlepBooOpa3Hble 3JE€MEHTapHBIX
¢ynkuii. [IpaBuia HaxoXkAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpasia. Beruucienne onpenenéHHoro HHTerpaia
no opmyne Hetorona-Jleitbuuna.

[IpumeHeHne uHTErpaja Ui HaxXOXJIEHUS IUIolmaned IUIockux ¢uryp u o0BEMOB
F€OMETPUYECKHUX TEJ.

[Tpumeps! pemennii nuddepeHuanbHbIX ypaBHEeHUH. MareMaTHueckoe MOAETupOBaHue
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM VPOBEHL) HA
YPOBHE CPEJJTHEI'O OBIIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:KIaHCKOr0 BOCIUTAHMUS:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3MIMU  OOydYalolmerocs Kak aKkTHBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUMCKOro OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TIpa)JIaHCKOro o0OIecTBa
(BBIOOpHBI, OMPOCHI M JIPYroe), yMEHHE B3aMMOJCHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMU B
COOTBETCTBHUH C MX (PYHKLIUSIMHU U HA3HAUCHHEM;

2) NATPUOTHYECKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKOM MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOSIIEMY POCCHUIMCKONW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSM POCCHUUCKUX
MaTEMaTHUKOB M POCCUUCKONW MaTeMaTUYECKOM IIKOJbI, MCIOJb30BAHUE ITHUX JOCTHUKCHHH B
JIPYTUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHICKOrOo  Hapoaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTUKEHUM HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHHE
YCTOMUYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHME K  MHpY, BKIIOYas  OCTETUKY  MaTeMAaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pELIeHUH, pacCyKICHWH, BOCHPUUMYHMBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA,

5) ¢pu3uuecKoro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B UHTEpecax 3/J0pOBOTO
n Oe3zomacHOro oOpasa >KHU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHIATHH U OTAbIXa, peryisipHas (pusndeckas akTUBHOCTb ),
¢u3nvecKoe COBEPIIEHCTBOBAHUE MTPH 3aHATHIX CIIOPTUBHO-0310POBUTEILHOMN 1€ TENbHOCTIO;

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTb K TPYZly, OCO3HAHUE IIEHHOCTH TPYAOIIO0Us, HUHTEPEC K pa3IudHbIM chepam
npodeccnoHaNIbHOM JesATeNbHOCTH, CBA3aHHBIM C MaTeMaTUKOW M €€ NMPUIOKEHUSIMH, YMEHUE
COBEpLIaTh OCO3HAaHHBIM BBHIOOp Oyaymeld npodeccud M peaau30BbIBATh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTb K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B pEIICHUU
MPaKTUYECKHX 3a]]a4 MaTeMaTHUeCKOI HalpaBIeHHOCTH;

7) 3K0JIOrH4€eCKOro BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh HKOJOTHMUECKOW KYJIBTYphl, IOHHMMAaHHE BIUSHHUS COLMATIBHO-
SKOHOMMYECKHX TMPOILIECCOB Ha COCTOSHUE NPUPOJHOW W COLMAIbHOM CpeIbl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa  ASKOJOTMYECKMX  MpoOjeM, OpUeHTaluss Ha  IpUMEHEHHue
MaTeMaTHYeCKUX 3HAHUW Ui pelleHus 3a7ad B 00JacTH OKPYKaIoUIe cpelibl, MIIaHWPOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOLIEN CPE/bl;

8) HeHHOCTH HAYYHOI0 MO3HAHMUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKd U OOIIECTBEHHOM NPAaKTUKH, MOHHMAaHHE MAaTeMaTHYeCKOW HAyKH Kak cgepsl
YEJIOBEUECKOU JIEATEIBHOCTH, JTANlOB €€ Pa3BUTH U 3HAYMMOCTHU JUIS PA3BUTHS LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKH U MaTeMaTHYECKON KyJIbTYPOU KaK CPEICTBOM IO3HAHUS MMPA,
TOTOBHOCTB OCYILECTBJIATH NPOEKTHYIO M UCCIIEI0BATEIIBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHBIE YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

ba3oBrble Jlornyeckue 1elcTBHUA:

BBISBJISITh U XAPAaKTEPU30BATh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOILIEHUM MEXIy NOHATUAMH, (OPMYJIMPOBATH  OIpPEICNICHUS IOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHBIA MPH3HAK KJIacCU(UKAIMK, OCHOBAaHHUS s OOOOIIEHUS U
CpaBHEHHUS, KpUTEPUU IIPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpPAUTENIbHbIE WU
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTHBOpEYHs B (akTax,
JaHHBIX, HAOMIOJEHUSX M  YTBEPXKIEHUSAX, NpeiaraTb KPUTEPUU IS BbIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEPIKACHUU (IIpsIMbIE U
OT NPOTUBHOIO), BBICTpPAaUBaThb ApPIyMEHTALUI0, IMPUBOAWTH NPUMEPHl U KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemeHuss y4eOHOMl 3adauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOASIIMH C Y4Y4ETOM CaMOCTOSITEIbHO BbIJAEIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareibckme 1eiCTBUS:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, GOpMYyIUPOBAThH
BOMPOCHI, (DUKCHUPYIOIIME MPOTHUBOpPEUUE, MpobieMy, YCTaHAaBIMBaTb MCKOMOE U JIaHHOE,
(bopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

IIPOBOAMTH  CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIA  DKCIEPUMEHT, HCCIIEJOBaHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBJIECHHUS, MPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOLIECCaMH;

CaMOCTOSITENFHO (hOpMYITUpPOBaTh 000OIIEHHSI U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IeHNUs], UCCIIeI0BaHuUs, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000IIIeHMI;

IIPOrHO3MPOBATh BO3MOYXKHOE Pa3BUTHE MPOLECCA, @ TAK)KE BBIABUIATH IIPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undpopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX U1 OTBETA Ha BOIPOC U AJIs
pelIeHns 3a/1a4y;

BbIOMpaTh MHGPOpPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHaJIU3UPOBATb,
CUCTEeMATHU3UpOBaTh W MHTEPHPETUPOBATH HHPOPMAIMIO pA3IUYHbIX BUAOB U (HopMm
IIPEICTaBIICHMS;



CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pasuuuHbIX  (opmax,
WLTIOCTPUPOBATH rPpahuuecKu;

OLICHUBATh HAJAEKHOCTh HMH(POPMALMM IO CaMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSAM.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIEe el cCTBUS

OO0uenne:

BOCIIpUHUMATb H q)OpMYHI/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMHU U LCIIAMH
OGH.ICHI/IH, SICHO, TOYHO, I'PAaMOTHO BBIPpAXKATb CBOKO TOYKY 3PCHHA B YCTHBIX W NHCBbMCHHBIX
TEeKCTax, JaBaTh MOACHEHUS IO XOJy pELIeHUs 3aJauyd, KOMMEHTHPOBATh I1OJY4YEHHBIH
pe3yInbTarT;

B XOJIe OOCYXICHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEMbI, MPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBATb HJCH, HALCJICHHBLIC Ha IMOUCK PCHICHHUA, COIMMOCTABJIATL CBOU
CYXACHHSI C CYKIEHUSMHU IPYTHX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jiMuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOM opMe GopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NpEACTaBIATL PC3YJIbTAThl PCUICHHUA 3ada4dd, OKCICPUMCHTA, HCCICAOBAHHA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHST C YY€TOM 3a4ad  MPE3CHTAllMH |
0COOCHHOCTEH ayAUTOPUH.

PeryisiTuBHBIe yHHBepcaJbHble Y4eOHbIe 1elCcTBUS

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3aJaud, BbIOMpaATh CHOCOO pelIeHUs ¢ Yy4ETOM
UMEIOIINXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTUPOBATbH
BapHUaHThI PEUICHUH ¢ yu€TOM HOBOM MH(pOpMAaIHH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BJIa/IETh HaBBIKAMM [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUMN
U MBICIMTENBHBIX MPOLECCOB, MX pPE3YyJNbTaTOB, BJaJeTh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLiEcca U pe3ysIbTaTa PEIIEHUsT MaTEMaTHUECKOH 3a7a4uu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IpU PELIEHUU 3aJauyld, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAWJICHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATb COOTBETCTBUE pe3yiabTaTa ILeId U YCIOBUSAM, OOBICHATH INPUYUHBI
JOCTUKEHUSI WM HEJOCTUKEHHSI pe3yJIbTaTOB JEATEJbHOCTH, HAXOJUTh OIIMOKY, JaBaThb
OLIEHKY NIPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaIbHOU paboTHI IpU
pelieHny y4ueOHBIX 3aJady, NPUHUMATh LENb COBMECTHOW JESTeNIbHOCTH, IUIAaHHPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenensTh BUABI padoT, JOTOBapHBATHCS, OOCYKIATh
npoliece 1 pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CyXkJeHHUs, OOMEH MHEHHMH, «MO3TOBBIE
HITYPMb» M HHBIE), BBIIIOJHATH CBOIO 4acThb padOThl M KOOPAMHHUPOBATH CBOU JCHCTBUS C
JIPYTUMH 4IEHAaMH KOMAaHJbl, OIIEHWBAaTh KaueCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATHI



K xonmy oOyuenust B 10 kiacce oOyyaromuiicsi MOJNYYUT CIEAYIOUINE HpPEIMETHBIC
pe3yabTaThl MO OTIENBbHBIM TeMaM paloueil mporpamMMbl yuyeOHOTo Kypca «Ajiredpa u Hadaiga
MaTEeMaTHYECKOTO aHAIHU3a»:

Yucia 1 BLIYHCICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMHU: PAMOHAIBHOE YHUCIO, OCCKOHEUHAsI TIePUOTUIECcKast
ApoOb, MPOIEHTHI, UPPALMOHAIFHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
qucel, MOJYJb J€HCTBUTEIBHOTO YHCIA,

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs MPUKIIAAHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciei
3HaHUH U peajbHOM KU3HU;

OPUMEHATh NPUOIMDKEHHBIC BBIUUCIICHUS, NpaBWIa OKPYIJIEHUS, MPHUKUAKY U OLIEHKY
pe3yibTaTa BBIYMCICHUN];

CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C IIeNbIM I[OKa3aTeJeM, HCIOIb30BaTh
MOIXOAAITYI0 (OPMY 3alUCH JCHCTBUTEIBHBIX YHCEN I PEHICHUS MPAKTHYECKUX 3aaad |
IIPEJCTAaBICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH NOHATHEM: apU(PMETHUECKUN KOPEHb HATypaJIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM: CTETIEHB C PALIMOHAIBHBIM ITOKA3aTeIIeM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(PM 4YKCIa, JIECATUYHBIE M HATypalbHBIC
JorapudMel;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMeHTa.

YpaBHeHHUS] U HEPABEHCTBA:

CBOOOJHO  ONEpHpPOBATh  HOHATUSAMM:  TOXKAECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHIIbHBIC YPAaBHEHUS U YpaBHEHUS-CIIC/ICTBHS, PABHOCHIILHBIC HEPABCHCTBA,;

NPUMEHSTh pa3IMYHbIE METOJbI PEIICHHs] PAIlMOHAIBHBIX M JIPOOHO-pAlMOHAIBHBIX
ypaBHEHUH, MPUMEHSATh METO/I MHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYJIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
HenbMu - Ko3(uumenTaMu, KOPHM MHOTOUWIEHA, IPUMEHATh JeJIeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera juist pemeHust 3aad;

CBOOOJTHO ~OMEpUPOBATh TOHSATHSIMH: CHCTEMa JIMHEWHBIX YpaBHEHH, MaTpuIa,
OIpeNIeNIUTeNIb MAaTpULbl 2 X 2 W ero TeOMETPUUYECKHI CMBICH, MCIOJIb30BaTh CBOWCTBA
ornpenenuTess 2 X 2 Ui BHIYUCIEHUS €ro 3HAuY€HUs, IPUMEHATh ONpeNesIUTeNN i peleHUs
CHCTEMBl JIMHEHHBIX YpaBHEHHH, MOJEIUPOBATh pPEAIbHBIE CUTYAIllMH C MOMOIIBIO CHUCTEMBI
JMHEWHBIX YpPaBHEHWH, WCCIEAOBAaTh TIOCTPOCHHBIE MOJIENM C TIOMOIIBIO MATpPHIl U
OIpeJIeNIuTeNeH, UHTEPIIPETUPOBATh MOJyYSHHBIH pe3yibTar;

HCIIOJIb30BaTh CBOMCTBA AEMCTBUIM ¢ KOPHAMH I IPeoOpa30BaHus BIPAKEHHUI;

BBHIMTOJIHATh ~ MPEOOpPa30BaHUsI  YHUCIOBBIX  BBIPOKEHHH, COACPKAIIMX CTETIEHH C
panMoHaIbHBIM ITOKa3aTeNeM;

UCMOJIb30BaTh  CBOMCTBA JIOrapuMoB JuUid MpeoOpa3oBaHHs  JIOTapuU(PMUUECKHX
BBIPAKCHU;

CBOOOJTHO  ONEpPHPOBATh  TOHATHSIMH:  HWPPANMOHAJBHBIC,  MOKa3aTeJbHBIE U
norapupMHUYECKUE ypaBHEHUs, HAXOJUTh MX PEIICHHs C TIOMOIIBI0 PAaBHOCHIIBHBIX TIEPEXO0/I0B
WM OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpUdeckue  (opMynsl Ui mpeoOpa3oBaHuUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA,



CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTH
HE00X0AUMBIE (POPMYIIBI ISl PELLICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJICIUPOBATh pPEANbHBIE CUTyallMd Ha S3bIKE aureOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBA II0 YCJIOBUIO 33Jauyd, HCCIEAO0BaTb IIOCTPOECHHBIE MOJAEIH C
WCIOJIb30BAHUEM alllapaTa aireopsl.

DyHKUUHN U TPaQUKH:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (DYHKIMS, CHOCOOBI 3a7aHusl (YHKIMH, B3aUMHO
oOpaTtHble (PYHKIIUH, KOMIO3UIMS (PYHKIUH, TpaduK (GYHKIMU, BBIIOJHATH SJEMEHTApPHBIC
npeoOpa3oBaHus TpaQuKoOB (HyHKIIHIA;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: OOJACTh OIpPENCICHUS M MHOXXECTBO 3HAYCHHUN
GbyHKUIMHU, HYIU QYHKINHU, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH TOHATHAMM: YETHBIE M HEUYETHBIE (YHKIMHU, TEPHOAMYECKHE
(GyHKINU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMHM, MaKCUMyMbl W MHHUMYMBI (yHKIIHH,
HauOoJiblIee U HaMMEHblIee 3HaYeHne QYHKLUU Ha IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATHSMHU: CTENEHHass (QYyHKIHUS C HATypalbHbIM U ILE€JIBIM
nokaszaresnieM, rpaduk CTENeHHOH (YHKIHMU C HaTypajJbHBIM W LENBIM IOKa3aTeneM, rpaduk
KOpHS N-0ii CTEeTIeHU KaK (PYHKIIMH 0OpaTHOM CTENIEHU C HaTypaJbHBIM ITOKa3aTeleM;

ONEpUpOBATh MOHATUSAMM: JIMHEWHas, KBaJpaTU4yHas U JpOoOHO-IMHENHHass (QYyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIICIOBAHKE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJTHO OTEPHPOBATH MOHATUSAMH: IOKa3aTelbHAas W Jorapumuueckas (yHKIUH, UX
CBOMWCTBA U Ipa(MKH, UCIOIb30BATh UX I'PaQUKH [Vl PELICHUs ypaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATUSAMM: TPUTOHOMETPUYECKAs OKPYKHOCTb, OMNpEACTICHHE
TPUTOHOMETPHUYECKUX (DYHKIUN YHUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIHMHA A7 UCCIETOBAaHHS TPOIECCOB M 3aBUCHMOCTEH TPHU
pelIeHNH 3a/a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KH3HH, BBIpaXaTh (HopMyaamu
3aBHCHUMOCTH MEX/y BETUUNHAMH;

Hauana maTeMaTH4eCcKOIo aHAIU3Aa:

CBOOOJTHO OTIEPHPOBATH TOHATHIMHU: apu(METHUECKasi U TEOMETPHUYECKasl MPOTPECCHS,
0eckoHeuHO yObIBarolasi reOMeTpUIEcKasi MPOrpeccusi, TMHEHHBIH U SKCIIOHEHIUANBHBIN POCT,
(dopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh TPOTPECCHUU ISl PEUICHHS peabHBIX 3a/ad TMPHUKIATHOTO XapakTepa;

CBOOOJTHO ONIEPUPOBATH TOHSATHSIMH: TIOCIEI0BATEILHOCTD, CIIOCOOBI 3aIaHMs
1ocJe/10BaTeIbHOCTEH, MOHOTOHHBIE M OTpaHHUYEHHbIE ITOCIIE0BATENIbHOCTH, IOHUMATh OCHOBBI
3apOX/IEHUS] MaTEMaTHYECKOro aHajIM3a KaK aHainu3a 0€CKOHEYHO MallbIX;

CBOOOJTHO OTEPHPOBATH TOHSATHIMH: HETpPEphIBHbIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIIUH, ACUMIITOTHI Tpaduka QyHKIUH;

CBOOOJTHO ONEPHPOBATh MOHATHEM: (YHKIMS, HEIIPEPhIBHAS HAa OTpPE3Ke, MPUMEHSTh
CBOMCTBA HENMPEPHIBHBIX (PYHKIIMM JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: IIepBas W BTOpas NPOU3BOJHBIE (YHKIIUH,
KacarenbHas K rpaguky QyHKIUU;

BBIYUCIISITH TPOU3BOIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO ¥ KOMITO3UITHH JIBYX
(GyHKIMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (YHKINHT;

UCTIOJTF30BaTh T€OMETPUIECKUN M (PU3MUECKHIA CMBICI TIPOU3BOTHOMN JIJISl pEIICHHS 3a/1ad.

MHuoxecTBa U JIOTHKA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: MHOKECTBO, ONIEPAIIMH HAJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjisi OMUCaHUsl PealibHbIX IPOLIECCOB
Y SIBJICHU, IPH PEIICHUU 33724 U3 APYTrUX y4eOHBIX MPEIMETOB;

CBOOOMHO OIEPHPOBATh MOHATHIMH: ONpEICICHHUE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, JIOKA3aTeIbCTBO, PABHOCWIbHBIC ypaBHEHUS |
HEPaBEHCTBA.

K xonmy oOyuenust B 11 kiacce oOyyaromuicsi MOJNYYUT CIEAYIONIUE NpPEIMETHBIC
pe3yiabTaThl IO OTAEIBHBIM TeMaM pabouel mporpaMmbl ydeOHOTo Kypca «Anrebpa m Hadaiia
MaTeMaTUUECCKOr0 aHaIN3a:

Yucjia v BbIYUCIEHUS:

CBOOOJIHO OMEPUPOBATH TMOHATUSAMU: HATYPAIBHOE M I1EJI0€ YHCI0, MHOXECTBA
HaTypaJbHbIX U LIEJbIX YUCEN, UCIO0JIb30BATh MPU3HAKHU AeIuMocTH 1einbix ynuces, HOJ n HOK
HaTypaJbHBIX YKCEN AJI PEUICHUS 3a]1a4, IPUMEHSTh aliroput™ EBkinaa;

CBOOOJIHO ONIEPUPOBATH MOHITHEM OCTAaTKa IO MOJYJII0, 3alUChIBATh HATypaJbHBIC YKCIIa
B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMH: KOMIUIEKCHOE YMCIIO W MHOXKECTBO KOMILJIEKCHBIX
qucell, PEJICTABISITh KOMIUICKCHBIC YHCIIa B alreOpandecKoil U TPUTOHOMETPHUUYECKOUN (dopMme,
BBITIONHSATH apu()METHICCKUE ONIEPAINU C HUMH U H300pakaTh HAa KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs1 M HEPaABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  IOHATHSIMU: MppalyoHalbHble,  IIOKa3aTeJIbHbIE U
Jorapu(MUYECKrue HEPABECHCTBA, HAXOUTh UX PEIICHUS C IIOMOIIBIO0 PABHOCHIIBHBIX TIEPEXO0B;

OCYIIECTBIISATH 0TOOP KOpHEH MpHU PELICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CBOOOJIHO OIEPUPOBATh TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSITH
HeoOxouMBbIe (POPMYIIBI JIJIs1 PEHICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OMEpPHPOBATh MOHATHUSAMHU: CHCTEMAa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CHCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEH
paloOHaNIbHBIX, HWPPAIMOHATBHBIX, T[OKA3aTeNbHBIX W JIOTapU(PMHUUECKUX YpPaBHEHHH U
HEPaBEHCTB;

pemaTrh paluoHalbHBIC, HWpPpallMOHATIBHBIC, TIOKA3aTelbHbIE, JOTrapudMHUUECKHE U
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIN U TTapaMeTphI;

MPUMEHSTh TpadudecKre METOIbI ISl PEIICHUs] YPaBHEHUI W HEPABEHCTB, a TAakXKe 3a/1a4
C mapaMeTpamu;

MOJICIUPOBATh PpEATbHBIE CHUTYallMd Ha S3bIKE aJreOpbl, COCTABISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHUIO 3aJlayd, MCCIEIOBaTh IOCTPOCHHBIC
MOJIETIH C UCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MONYUYEHHBIH pe3yabTaT.

DOyHKIUUHN U TPaQUKH:

CTPOUTH TpadUKH KOMMO3UIMK (DYHKIMI C IMOMOIIBIO AJIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIIMY IBYX (PYHKIIMIA;

CTPOUTh TEOMETpUUYECKHME 00pa3bl ypaBHEHUH W HEPABEHCTB HAa KOOPAMHATHOU
IIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITHH;

MPUMEHATH (DYHKIIMH JIJIST MOJISTUPOBAHUS M UCCIICIOBAaHUS PEATbHBIX IMPOIECCOB.

Hauana MaTeMaTH4YeCKOI0 aHAJIM3A:

UCIIONIb30BaTh TMPOWM3BOJHYIO JUIS HCCIEAOBaHUA (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaxXO0JIUTh HauOoJIbIIIee M HAUMEHbIIee 3HaUYeHUs (YHKIIMA HETIPEPHIBHOW Ha OTPE3KE;



UCIIOJIb30BaTh MPOU3BOAHYIO Uil HAXO0XIECHUS HAMIYYIIEro PEIleHUs B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX, 3a/lauax, Ui ONpPENEICHUs CKOPOCTH M YCKOPEHHS
nporiecca, 3alaHHoro (opMyIoi i rpadukom;

CBOOOJTHO ONIEpUPOBATH MOHATUAMU: MIEPBOOOPA3HAsL, OTIPENEIEHHBIA HHTETPAJ, HAXOJUTh
NEepBOOOpPA3HbIE AIEMEHTAPHBIX (DYHKIMA M BBIYUCIATH HMHTErpan 1o ¢opmyne HpioTona-
JleliOuuLa;

HAaXOJHTh IJIOMIAAN INIOCKUX (GUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPAa;

UMETh MPEJCTaBICHHE O MAaTEMaTHYeCKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABJICHUS
Qg QepeHInaIbHbIX YPaBHEHHIA;

peuaTh NpUKIaJHbIC 3aa4d, B TOM YUCIIE COIUAIBLHO-3KOHOMHYECKOTO M (H3HYECKOTO
XapakTepa, CpeICTBAMH MaTEMAaTHUECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbre)
n/n NPOrpaMMblI Bcero Korrpoatsie | Mpaxrieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
1 MHuorounensl. PanonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUI
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronomeTpuyecKue BbIpaXKEeHUS U 99 1
ypaBHEHUS
[locnenoBarenbHOCTH U IPOrpecCUn 10
HemnpepoiBabie pyakmmm. [IponsBoHast 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KoJsun4yecTBOo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipakruueckue oOpa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
1 I/ICCJ'IG,I[OBaHI:Ie GyHKLIHH ¢ TOMOIIBIO 99 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast u MHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppaunonaibHble, OKa3aTEIbHbIE U 24 1
JorapupmMuyecKiue HepaBeHCTBa
KommnekcHslie uncina 10 1
HatypanbHble 1 1ienbIe unca 10
CucTeMbl pallMOHAIBHBIX, UPPALIMTOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUU
8 3ara4yu ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATH3AIIUSA 16 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Maremaruka: anreOpa ¥ Hayajla MaTeMaTH4YecKOro aHaiu3a, reomerpus. AureOpa ¥ Havaia
Matemarnueckoro ananmmsa. 10 -11 xmace. A. I'. Mopakosuy, I1. B. CeménoB u np. YueOHUK ist
001eo0pa3oBaTeNIbHBIX Opranu3anuii (0a30BbIi U yriTyOJeHHbIH ypoBHH). B 2-X dacTsX.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. M3ydenue anreOpbl 1 Ha4Yajd Matemaruueckoro anainmusa B 10 kiacce : kaura mus yuurens / H. E.
®denopoa, M. B. Tkauesa. - M.: [Ipoceemenue, 2008.

2. Anrebpa u Havajga MaremMaTudeckoro anammza. 10 kmacc: JIMJaKTUYECKHE MaTepualibl.
Yrinyb6nenusiii yposens / M. W. lllaOynun [u ap.]. - M.: IIpocemenue, 2020.

3. A.T. Mopakosuy, I1. B. Cem&noB. AnreOpa u Hayalla MaTeMaTHYeCKOro aHanuza. 11 kiacc.
MeTtoauueckoe nocobue mist yuurens. — M.: Muemosuna, 2020.

4. B. W. I'mu3Oypr. AnreOpa u Hadyana MmaTeMaTiHdeckoro ananusa. 11 kiacc. KontposnbHbie paboThI.

5. JLA. AnekcanapoBa. Anrebpa 1 Hauana MatemaTudeckoro ananusa. 11 kiracec. CaMocTosiTenbHbIE
paboTHLI.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

— eqe.fipi.ru/
—  http://www.matematika-na.ru

— http://www.alleng.ru/edu/math3.htm

— http://eek.diary.ru/p62222263.htm

— http://4ege.ru/matematika/page/2

— http://www.ctege.org/content/view/910/39
—  https://resh.edu.ru
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