


HOSICUUTEJBbHAS 3ATIMCKA

YueOubili Kypc «Anrebpa M Hadaza MaTeMaTHYeCKOTO AHAIHM3AN ABIIAETCS
OJHUM W3 HaHOONee 3HAYHUMBLIX B IIPOTpaMMe CPEZHErO OOIIEro o0pa3oBanus,
TIOCKONBKY, € OIHOH CTOPOIBI, OH OGECNEYMBACT UIICTPYMENTAIBHYIO 0azy mis
M3YHCHHA BCEX €CTECTBCHHO-HAYYHEIX KYPCOB, & C JPYTof CTOPOHEI, (OPMHpYeT
JIoru4eckoe ¥ abCTpakTHOE MBILUTEHHE OGYHaloIIMXCs Ha YPOBHE, HEOOXOANMOM
JULs OCBOEHHS HHYOPMATHKH, OBIIIECTBO3HAHKSA, UCTOPHH, CIIOBECHOCTH H OpYruxX
JUCIMMIMHE. B pamkax maHHOTO y4eGHOrO Kypca oGydaroIIyecs OBNA/eBaroT
YHUBCPCANbHBIM  SI3BIKOM COBPEMEHHOW HayKH, KoTopas (GOpMyIHpyeT CBOH
AOCTIDKECHHS B MATEMaTHUeCKOM (opMe.

Y4eOHbli Kypc anrebpsl W Hadan MaTeMaTHIeCKOTO aHATM3a 3aKJIajbIBaeT
OCHOBY JNf YCIEIIHOTO OBJNAJCHHS 3aKOHAMH (U3HKH, XMMHH, OHOJIOTHH,
IIOHMMAaHUsT OCHOBHBIX TeH/CHIUN PasBUTHA 3KOHOMHUKHU U OOIIECTBEHHOMN JKHU3HH,
HO3BOJIACT OPHEHTHPOBATBCA B COBPEMEHHBIX LM(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO MCIIONB30BATh WX JUIA JanbHeHIero o6pa3oBaHMS M B
TIOBCE/IHEBHOH XU3HU. B TO ke BpeMs oBnajienye abGCTPaKTHBIMH M JIOTHYECKH
CTPOTHMH KOHCTPYKIHMAMM anreOpbl W MaTeMaTHYECKOro aHalk3a pa3BHBAaeT
YMCHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JOKA3BIBATEH
YTBCPXICHUA C IIOMOIIBIO WHAYKIHM M pacCyXIaTh MeOyKTMBHO, UCIIOJIB30BAThH
0000Iienre M KOHKDeTH3alHIO, abCTparHpoBaHHE H AHAJIOTHIO, bopmupyer
KpEaTHBHOE U KPUTUIECKOE MBIIILIEHHE.

B xozme usydenns ydgeGHOro Kypca «Aire6pa W Hagala MaTeMaTHUeCKOrO
aHaNTN3a» O0y4arOUIMecs MOTYYaloT HOBBIM ONBIT PENIeHHs MPUKIATHBIX 34/ad,
CaMOCTOATENBHOTO MOCTPOCHUS MaTEMATHYECKUX MOJENeH peaNbHBIX CHTyalHil,
MHTePIPETAllAM  IONY4YeHHBIX  pEIICHMH, 3HAKOMATCA C  IPUMEPaMH
MaTeMaTHIECKHX 3aKOHOMCPHOCTSH B NPHPOAS, HAyKe M HCKYCCTBE, C
BBEIJIAIOMIMMUCS MATEMaTHYECKUMH OTKPBITASIMH U UX aBTOPaMH.

YuebHbIf Kypc 00nafaeT 3HAYMTENBHBIM BOCIHTATENHHBIM [IOTEHIHAIOM,
KOTOPHIEf pealusyeTcss Kak depe3 y4eOHBII MaTepual, CHOCOGCTBYIOIIHM
(h)OPMHPOBAHHIO HAYYHOrO MHPOBO33DEHHS, TaKk M depes CHeIMPUKY YIeOHOMH
ACATENBHOCTH, TpeOyromeH MpOJO/DKUTENBHOM KOHIEHTpAllMM  BHHUMAHHS,
CaMOCTOATENIbHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IONy4EHHBIH
pe3yJbTarT.

B ocHoBe Meromuku oOyuenmst anrebpe M HauagaM MaTEMaTHYECKOTO
aHaJNN3a JISKHT JEeATEIbHOCTHBIM MPUHINT 00yYeHus.

B crpykrype yue6bHOoro kypca «Anrebpa W Hadanra MaTeMaTHUYECKOTO
aHaIn3a» BBIICIEHBI CIeAYIOIINE COJIEPXKATEIbHO-METOINYECKUE TUHUN: «Uncia

Y BBIYHMCICHUSD), « DyHKIUM 1 rpaduKuy», « YpaBHEHHs U HepaBeHCTBay, «Havana
MaTCMaTHICCKOIO aralnnisar», «MHOXecTBa n JIOIr'Ka». Bce OCHOBHEIE



CONCPKATCIBHO-METOAMIECKIEe JIMHAM H3YYaIOTCA HA IPOTSIKEHHH IBYX JIeT
00y4eHHs Ha YpOBHE CpelHero O6IIero 00pa30BaHMUs, €CTECTBEHHO MOMONHSS
APYT Apyra W IOCTETIEHHO HACHIIASCh HOBBIMH TEMaMH U pazmenamu. JlaHHBIN
y4eOHbI Kypc sBIfeTCA HUHTETPATUBHBIM, IIOCKOJIBKY OOLEAWHSeT B cebe
CONCPXaHHE HECKONBKMX MAaTeMaTHYeCKUX IMCIUIUIMH, TaKHX KaK anredpa,
TPUTOHOMETPHA, MATEMATUIECKUM aHaNM3, TEOPHMSA MHOXKECTB, MATeMAaTHUECKas
joruka W gApyrue. Ilo mepe Toro kak oGywaroIipecs OBNAmeBAOT BCE Gonee
HIMPOKMM MAaTEMaTHIECKUM allapaToM, Y HUX TOCHENOBATENBHO GOPMUPYETCS 1
COBCPILCHCTBYETCA  yMEHHE CIPOMTh MAaTeMaTHYeCcKyld MOJeNb peabHOM
CUTyallnH, IPUMCHATD SHAHUA, ONyYEeHHbIe TIPY H3YYeHHUH y4e6HOro Kypea, Ui
PEIICHIS CaMOCTOATENBHO CHOPMYTHPOBAHHOM MATEMATHIECKOM 3a/[a4H, a 3aTeM
WHTEPIIPETUPOBATh CBOM OTBET.

ConepxarensHO-MeToAMYecKas THHAS «Uncia ¥ BEMHCICHMND 3aBepIiaeT
(hopMHpOBaHIe HABLIKOB HCIONB30BAHHS JEHCTBUTEILHEIX YHCell, KOTOpOoe OBLIO0
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero obpasoparus. Ha yposHe cpennero o6imero
o0pasoBanus 0co60e BHMMaHME yZeisIeTcs (GOpMUPOBaHHIO  HABEIKOB
PAllMOHANBbHBIX BEIMHUCIICHHH, BKIIOYAIOIMX B ce0s WCIIONB30BAHNE DasIHUHBIX
(GOpM 3amMCH uMCIa, YMEHHWe IeNaTh NIPUKAZIKY, BBEIOMHATH MPUOIMKEHHBIE
BBIYHCIICHHS, OLCHUBATh YHCJIOBBIE BBIPAXKEHMS, paboTaTh ¢ MaTeMATHYECKAMH
KOHCTaHTaMM. 3HAKOMble OOYHAIOIMMCS MHOXKECTBA HATYPANbHBIX, IENHIX,
PalOHANBHBIX W JeWCTBUTENBbHBIX YHCEN  JOTONHAIOTCS  MHOYKECTBOM
KOMIUTCKCHBIX YMCEI. B KaXIOM H3 3THX MHOXKECTB pacCMATPHBAIOTCS
CBOMCTBEHHBIE €My CHENMOHYECKHe 3a1adyl M ONepalyy: jeleHHe Harle’o,
OIICpUPOBaHHE OCTATKAMHM Ha MHOMXECTBE IENbIX YHCell, 0coOBle CBOMCTBA
palliOHaNBHBIX U UPPALOHANBHBIX YHCENl, apU(PMETHYECKHE ONEPAIHH, a TAKKE
U3BJICYCHUE KOPHS HATypalbHOM CTENEHH Ha MHOMKECTBE KOMIUIEKCHBIX YMCEl.
Braromaps mocicoBaTebHOMY PACIIMPEHHIO KPyra MCIIONB3YeMbBIX 9HCENl H
3H2KOMCTBY C BOSMOXXHOCTAMH WX TIPUMEHEHHUS IUIS PEUICHUS PA3IHIHBIX 34784
(hopMHpyeTCs Hpe[CTaBleHHe O eNUHCTBE MATEMATHKH KAK HAayKd U e€ pojH B
IIOCTPOCHHM MOJIETIEHl pealbHOr0 MHpa, IIUPOKO HCIONB3YIOTCS 0606meHHe
KOHKPETH3AIHS.

JlnHus «YpaBHEHHs U HEPaBEHCTBA» PeaNu3yeTcs Ha MPOTKEHHM BCETO
00yueHHs Ha ypOBHE CpelHero o6mero oGpazoBaHus, IIOCKONIBKY B KaXJIOM
paszene IlporpaMmbl TIpeyCMOTPEHO peIUEHHE COOTBETCTBYIOIIMX 3aiad. B
pesynbTaTe oOydaromuecs OBIANEeBAIOT PA3IMYHBIMA METONAMH  DeleHHs
PallMOH&IBHBIX, HWPPALMOHAIBHBIX, IOKA3aTelbHBIX, JOTAPHPMHUIECKAX U
TPUTOHOMETPUYECKAX YDABHEHHH, HEpPaBEHCTB H CHCTEM, a TaKke 3ajad,
conepxammux napamerpsl. llomydeHHBIE yMEHHS IIMPOKO HCIONB3YIOTCA IIPH
HCCIIeNOBAHMH (PYHKIME C MOMOMIBIO NMPOM3BOXHOMN, MPH PELISHHH NPUKIATHBIX



3a71a9 U 337129 Ha HAXOXXICHWE HAHOONBIINX M HAUMEHBIIMX 3HAYCHUH OYHKIIHH.
Jlannas comepxatenbHas THHHUS BKIIOYAET B ceGs Takke (opmupoBanue ymeHnmit
BBIIIONHATE ~ pacu€Tel 1m0  (opMynaMm, mnpeobpa3oBanmus PalHOHATBHEIX,
MPPallHOHATBHBIX M TPUTOHOMETPHYECKUX BEIPAXKEHWH, 4 TaKKe BBIpaXXE€HUH,
CONCPXKAMX CTeleny W Jorapu(Mbl. Braromaps usydenmio anreGpandeckoro
Marepuana  NPOMCXOAWT  JalbHeWINee  pa3BUTHE  alTOPUTMHYECKOTO U
abCTPaKTHOrO MBINUIEHHS O6YYaIOLIMXCS, (DOPMUPYIOTCS. HABBIKM J€LyKTHBHbBIX
pacCyxneHuif, pabOThI €  CHMBOJBHEIME  (hOpMamw, IIPEICTABIICHHS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. Anrebpa
npejyiaraeT  3QQeKTUBHBIE HHCTPYMEHTH JUIA  pelLIeHHs IIPaKTUYECKUX U
€CTCCTBCHHO-HAY1HBIX 3a/1ad, HAIJIAJHO AEMOHCTPHPYET CBOHM BO3MOXHOCTH Kak
A3BIKA HAYKH.

ConepxarensHo-meTognueckas ywmHUA «DyHKUHH © TPaAQUKU» TECHO
lIlepenneTaeTes ¢ NPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKONBKY B KaKOM-TO
CMBIC/IE 3aa€T MOCIIe/[0BATEIBHOCTD U3yUeHHs MaTepuana. V3ydeHne CTerneHHOH,
TI0Ka3aTeNbHOM, TOrapu(MHUIECKOH M TPUTOHOMETPHUECKIX (QYHKIWIH, HX CBOMCTB
M TPaUKOB, MCIONB30BaHIEe (DYHKIMH IS pelleHHs 3a1a9 W3 IPYTUX Y4eOHBIX
NpeIMETOB U pealbHOH XKHU3HH TECHO CBA3aHO KaK C MaTeMaTHUeCKMM aHATH30M,
TaK W C PEIICHUEM YypaBHEHMH M HepaBeHCTB. lIpw 3TOM GONbIIOe BHUMAHHE
yIensercss pOpMHpPOBAHHUIO YMEHHS BBIPAXKATh (POPMYIAMH 3aBHCHMOCTH MEXITy
PasnWYHBIMH BEMYMHAMH, HCCIEN0BATh IOMy4YeHHble (GYHKIUH, CTPOHTH HX
rpauky. Matepran 3Tol CoepKaTeIbHON TMHUM HalleleH Ha pa3sBUTHE YMEHHIH
M HAaBBIKOB, IIO3BOJLIIOINMX BBIPAXATh 3aBHCHMOCTH MEXIy BeIMYMHAMH B
PasmTIHOi (opMe: aHANMTHIECKOH, rpaduueckodl u cioBecHOi. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AIrOPMTMMYECKOTO MBINLIEHHS, CIOCOGHOCTH K
0000IIEHNIO ¥ KOHKPETH3AIMH, MCIIOIB30BAHHI0 AHATOTHIA.

Conepxarenpnas nuHua «Hadajla MaTeMaTW4ecKoro aHalM3a» II03BOJILET
CYIIECTBEHHO PACIUIMPUTL KPYT KaK MaTeMaTHYeCKHX, TaK M IPUKIATHBIX 3ajad,
JIOCTYIHBIX OOY9alOIMMCS, TaK KaK y HHUX IOSBIAETCS BO3MOXHOCTH CTPOHTD
TpadyKy CIOXHBIX (YHKIWH, ONMpeneNaTh HX HauGONbIIME M HAMMEHBILIHE
3HAYEHMS, BBIYHCILITH IUIOMANN (QUTYp M OOBEMBI TeN, HAXOOWTH CKOPOCTH U
YCKOpeHHs TpolieccoB. [JlaHHas cOJepxKaTenbHas JMHUS OTKPHIBAeT HOBEIE
BO3MOXXHOCTH IIOCTPOSHMS MATEMAaTHYECKHX MOJENeH pealbHbIX CHTyaIlui,
IIO3BOJIICT HAXOAWTh HauWIIydlllee pelleHHe B MNPHKIAAHBIX, B TOM YHCJIIE
COLIMATIbHO-OKOHOMHUYECKHX, 3aladaX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOIO
aHaNu3a CIOCOOCTBYET Da3sBUTHIO abCTPAKTHOTO, (OPMAIBHO-TOTHYECKOrO H
KPEaTHBHOTO MBINUICHHS, (DODMHPOBAHMIO YMEHHH pacIio3HaBaTh IIPOSBICHHUS
3aKOHOB MaTE€MaTUKW B HayKe, TEXHHMKE M HcKyccTBe. OGyuarolidecs y3HAIOT O



BBRIJIAIOIINXCA PE3YNbTaTaX, IIONYYEHHBIX B XOI€ Da3BHTHI MATeMaTHKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxarensHo-MeToAMYecKas THHUA «MHOKECTBA ¥ JTOTMKA» BKIIIOUAET B
ceOsl JIEMEHTH TEOPHH MHOXECTB M MaTeMAaTHUeCKOH JIOTHKH. Teopetuko-
MII0XE€CTBEHHBIE NIPEJICTABICHIS [IPOHU3BIBAIOT BECh KYPC IIKOJIBHOH MaTeMAaTHKH
U IpeararoT Hauboliee YHHBEPCANbHBIN S3BIK, OOBEMUHAIONIMN BCe pasaensl
MaTeMaTUKd M € [pUIOXKEHMH, OHM CBS3BIBAIOT pa3HBIE MaTeMaTHUYeCKUe
AUCHMIUIMHBI M WX TIPUIOXKEHHS B eIWHOE Ienoe. I[lo3TOMy BaXHO [daThb
BO3MOXHOCTb  O0y4aromleMycss IOHHMAaThb TEOPETMKO-MHOXKECTBEHHBIA S3BIK
COBPEMEHHOH MATEeMAaTUKM M HCIIONIB30BaTh €ro M BEIPAXKEHWS CBOMX MEICIIEH.
JpyruM B@XHBIM NpPU3HAKOM MATeMaTWKM KaK HAyKH CleLyeT IIPU3HATH
CBOHCTBEHHYIO €l CTpOrocTh 0OOCHOBaHWHA U CII€IOBAaHHE OIpeIeIEHHBIM
IIpaBHIaM  TNOCTPOSHHSA  JOKAa3aTeNnbCTB.  3HAKOMCTBO C  JJeMEHTaMH
MaTeMaTHYeCKOM JIOTHKM CIIOCOOCTBYET Pa3BHUTHIO JIOTHYECKOTO MEIIICHHS
00Y4arOLIMXCs, O3BOJSET UM CTPOUTH CBOM PACCYXKIEHHS HA OCHOBE JIOTHYECKHX
TIpaByiI, GOPMUPYET HaBBIKK KPATHYECKOTO MBIIILICHHUS.

B yuebHOM Kypce «Anrebpa W Hadala MaTeMaTHYECKOrO aHAJIHA3ay»
[IPACYTCTBYIOT OCHOBBI MaTeMAaTHYECKOTO MOJENUPOBaHUS, KOTOPHIE HPHU3BaHBI
Croco0CTBOBaTh  (POPMHUPOBAHHMIO HABBIKOB IIOCTPOEHHS MOJENeH peaibHBIX
CHTyalldH, HCCIENOBaHWA I3THX MOJeNedf C IMOMOLIBIO ammapara anrebpsl M
MaTEMaTU4IECKOT0 aHalu3a, WHTEPIPETANHH IOIYYEeHHBIX pe3yiIbTaToB. Takue
3a/1aHus BIJIETEHBI B KQX/IBIH U3 pa3/eloB IpOrpaMMel, ITIOCKONBKY BECh MaTepHal
y4e0HOTO Kypca IIMPOKO HCIOJIB3YETCsS U PEUIeHHs MpHKIAJHBIX 3ajad. 1lpnd
PEeIICHNH  pealbHBIX  INPAaKTHYeCKHX  3a7ad  oOydaroliMecsi  pa3BHBAIOT
HaOJIIONATENBHOCTE, YMEHHE IaXOOUTh 3aKOHOMEPHOCTH, abCTparMpoBaThes,

HCTIOIb30BaTh ~ aHANOTHIO, 0000maTh M KOHKPETH3HPOBaTh  MpPoOJIeMy.
HesITeIbHOCTh HO (OPMHPOBAaHHIO HABHIKOB peIleHHs HPUKIAAHLIX 3a/ad

OpraHMu3yeTCs B IIPOLIECCe U3YyYEHH BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MAaTeMaTHYECKOro aHAIHN3a.

Ha wn3ydeHme ywebuoro Kypca «Anrebpa ¥ Hadajla MaTeMaTH4eCKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 4aca B Henenno), B 11
Kiacce — 136 gacoB (4 yaca B HeJIEIO).



COJEP)XAHUE OBYUEHUS

10 KJIACC

Uncsia 1 BoIYUCTEHHS

Pannonanbusie yncna. OOBIKHOBEHHBIE M IECSTHYHBIE APOGH, IIPOICHTHL,
OeckoHeuHBle TleproauMdYeckue Npo6Gu. IlpuMenenue mpoGelt ¥ MPOLEHTOB A
PEIICHM IPUKIIATHBIX 32189 U3 Pa3IMYHBIX OTPACIIEH 3HAaHUH U peabHOM XKHU3IIH.

JeWicTBUTENbHEIE 4YHCIa. PanWoOHANBHBIE W HMPpaldOHAJIbHBIE YHCIIA.
Aprupmerndeckue onepanmuu ¢ JACHCTBHTENbHBIMA  9dcaaMH. Moy
AeHUCTBUTENBHOTO YKCIIA U ero cBoicTBa. IIpubimkéHHEIe BBIYKMCIEHNS, TIPaBUIIa
OKDYTIJICHH, IPUKUIKA U OLICHKA Pe3yIbTaTa BEIYMCICHUH.

Crenenp ¢ mnenslM nokaszateneMm. bunoM Heroorona. Fcmonms3oBanue
HOAXOMAIIEH HOPMBI 3aIMCH JeHCTBUTENBHBIX YHCEN IS PEIICHHS MPaKTHUECKUX
3a/1a4 U IIpeJICTaBIeHNUS JaHHBIX.

ApudmeTrueckuil KOpeHb HATypaIbHOM CTENEHHU U €T0 CBOHCTBA.

CrenmeHp C palMOHANBHBEIM IOKa3aTelleM M €& CBOMCTBAa, CTEHNEHb C
JEHCTBUTENBHBIM TOKa3aTelleM.

Jlorapupm umcna. CpoiictBa jorapudma. JlecSTHUYHBIE W HATYPalbHEIE
JOTapu(pMEL.

CuHyc, KOCHMHYC, TaHI€HC, KOTAQHTCHC YHCIOBOTO apryMeHTa. APKCHMHYC,
ApPKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO apryMeITa.

YpaBHeHNs U HepaBeHCTBA

ToxmectBa M TOXIECTBEHHBIE IIpeoOpa3oBaHuA. YpaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCHMIBHBIE ypaBHEHHWs M ypaBHEHHA-CIEACTBUA. HepaBeHCTBO,
pelIeHre HepaBeHCTRa.

OcHOBHEIE MeTOIbI pelleHus IeNbIX U IPOOHO-PALMOHATLHEIX YPARHEHUH U
HepaBeHCTB. MHOrowieHsl OT OAHOM mepeMeHHOH. JleleHwe MHOrowiena Ha
MHOTO4YIeH ¢ ocratkoM. Teopema be3sy. MHorowrensl ¢  IeJIBIMH
ko3¢ durentamu. Teopema BueTa.

IIpeo6pa3oBaHMs YHCIOBEIX BEIPAKEHHH, COIEPIKAIIMX CTEIIEHH U KOPHH.

WppatinonansHbie ypaBHEHHUHI. OcmoBHEIE = METOJBI peleHns
UppalMOHATIBHBIX YpaBHEHHUH.

IlokasarensHble ypaBHeHHS. OCHOBHBIE METOMBI PEHICHHS TOKa3aTelIbHBIX

YpaBHEHU.

IIpeoOpazoBanue BEIpaXeHUH, coAep KaIMX JIOTaPU(MBL.

Jlorapudmudeckue YPaBHEHUS. Ocnosmbie METObI peleHus
Norapu(pMHUUECKIX YpaBHEHHUH.

OcHoBHEIE TPUTOHOMETPHUYECKHUE (opMyIIEL IIpeoGpazoBanue

TPHIOHOMETPHYECKHX BEIPpQXCHHH. PellleHHe TpHroHOMeTpHIECKHX ypaBHeHHH.



Pelllenrie cHCTeM NHHEMHBIX ypaBHEHWIA. Martpuna cucteMsl JIMHEHHBIX
ypaBHeHuit. Omnpemenutens Matpuilel 2X2, ero TCOMETPUYECKUN CMEBICT W
CBOHCTBA, BBIYHCIICHHE €rO 3HAYCHHUS, [[PUMEHEHHE ONpENEIUTENs Ui pelLIeHHs
CHCTEMBI JIMHEHHBIX YpaBHEHMH. PellleHwe mNpUKIamHbBIX 3a7a9 ¢ MOMOIIBIO
CHCTEMBl JIMHEHHBIX YypaBHeHwmii. HWccinenoBanue IIOCTPOEHHOM MOAEIH ¢
TIOMOIIBIO MaTPHUI] U OTIPEAeIUTENEH.

IlocTpoeHre MaTeMaTHYECKMX MOJENe pealbHOW CHTYAalHH C MOMOIIBIO
YPaBHEHHMH M HEpaBeHCTB. IIpuMeHeHHe ypaBHCHHH ¥ HEPaBEHCTB K PEILICHHIO
MaTeMaTHIECKMX 3a/a4 M 3ajad W3 PasIu9HBIX 00NacTell HAyKW W pearbHOM
KHU3HH.

DOyHKuHH U rpadHKH

OyHKUMA, crocoObl 3anaHus (yHKuuu. BsaumHo o6paTHBIE (YHKIWH.
Kommosunus  dymkumit. I'padux  dyHknun. DiemMeHTapHBIE IpeoGpa3oBaHus
rpapuKoOB QYHKIHIA,

Obnacts ompeneneHus ¥ MHOXECTBO 3HavueHui Qynxium. Hymu byHkiumu.
IIpoMexyTku 3HaKonocTosHcTBa. USTHBIE U HeuéTHBIE GyHKIMM. Tlepronmueckue
¢yrkumuy. [IpomexyTKu MOHOTOHHOCTH GYHKIMH. MakCUMyMBI ¥ MHHEMYMBI
¢ynxuun. HanGoneiee n HauMeHblIee 3HAYeHNS QYHKIHE Ha TIPOMEXYTKE.

JIuneiinas, xsampaTudHas M JpoGHO-THHeHHas GyHKUMA. DiIeMeHTapHOe
UCCIIEI0BaHME U IIOCTPOEHHE UX rpaduKOB.

Crenennas QyHKIMS ¢ HATYpaJbHBIM H LeIbIM ToKasaTeneM. E& cBoiicTBa u
rpaguk. CsodictBa U TpaduK KOpHS n-oif CTemeHWM Kak (yHKIWH 06paTHOM
CTEINEHH C HAaTypaJlbHBIM ITOKa3aTeIeM.

IlokasaTensHas u jorapupmudeckas (GyHKIMH, WX CBOWCTBA W TpaduUKH.
Hcnone3oBanre rpadukoB QYHKUUH 1S pellleHus YpaBHEHUIA.

Tpuronomerpudeckas OKpYXKHOCTb, OIpEIENEHHE TPUIOHOMETPUUECKHX
dbyHKIMI YMCI0BOTO apryMeHTa.

DyHKIHOHANEHEIE 33aBUCHMOCTH B peajbHBIX IMpoleccaXx W SABICHHAX.
I'paduku peanbIbix 3aBUCHMOCTE.

Havyana maTemMaTHYeCKOro aHA/IH3a

[locnemoBaTenbHOCTH, CIOCOOBI 3a/aHUs ITOCIENOBATENLHOCTEH. MeTox
MaTeMaTHIecKOi WUHIYKIHH. MosnoToHHEIE u OTpaHUYCHHBIE
MIOCIIEAOBATENBIIOCTH. KICTOpUS BO3NMKHOBEHHSI MATEMATHYECKOTO allain3a Kak
aHanu3a OEeCKOIEeYHO MabIX.

ApubmeTHdeckas U reoMeTpUuecKas IpOrpeccHd. Beckomneuno y6pIBaromas
reoMeTpryeckas mporpeccus. CymMma OeckoHEUHO yOBIBarolel reoMeTpHYECKOM
Iporpeccud. JIMMEHHBIA 1 SKCIOHENIUANIBHBIH pocT. Hucno e. ®opMyiia ClIoXKHBIX
npoueHtos. Mcrmonp3oBaHue TNPOTpecCHM Ul pelieHHs pealbHBIX  337ad
IIPUKIIaTHOTO XapaKTepa.



HenpepriBHBle (GYHKIMM ¥ HMX cBoiicTBa. TouKH paspeiBa. ACHMIITOTEI
rpadukoB ¢ynkuuit. CpoiicTBa (yHKIHIL HENIPEePBIBHBEIX Ha OTpe3ke. Merton
MHTEPBANIOB 11 PCIICHNS HEPaBEHCTB. [IpuMMeHEHHE CBOWCTB HeNpepHIBHBIX
(QYHKIAH 171 pelIenns 3a1ad.

IlepBas u Bropas npousBoAHble GyHKIMH. Onpenenenne, FeOMETPHIECKHH 1
(u3HIECKMH CMBICIT IPOU3BOMHOM. YpaBHEHHE KacaTenbHOM K rpaduky GyHKIHH.

IIpousBonkEle  3NeMEHTAapHBIX  (QyHKUmH.  [IpowsBojHas CYMMEHI,
IPOU3BEJCHNS, YaCTHOTO ¥ KOMIIO3HIUH (YHKIIHIL.

MHo:kecTBa H JIOTHKA

MHoxecTBO, omepandu Haj MIIOXKECTBAMH W WX CBOICTBA. Huarpammer
Oiinepa—Benna. IlpuMeHeHWe TEOPETHKO-MHOXKECTBEHHOTO anmapara s
ONMCAaHUA PEATBHBIX IIPOIECCOB M SIBICHWH, NMPM pelIeHH: 3a1ad W3 OPYTHUX
y4eOHBIX MPeIMETOB.

Ormpenenenne, Teopema, CBOMCTBO MaTeMaTHIECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCHIIBHEIE YPABHEHH.

11 KJJACC

Uncsia 1 BEIYHCIEHHS

Harypanbable u nensle uucina. [IpuMeHeHHe NPU3HAKOB IEIMMOCTH IENBIX
umcel, HamOonpmi obmmit gemwrens (mamee — HOJ) u HamMeHbInee obmiee
xpatHoe (nanee — HOK), ocTaTkoB 1o Mozyitro, anroputMa EBKimaa ms perreHHs
3a[1a4 B LEJBIX YUCIIaX.

Komnnexcusle umcna. AnreGpamdecKas ¥ TPUTOHOMETpHYEcKas (GOPMEI
3aIMCH KOMIUIEKCHOTO YHCla. ApH(METHYECKHe OIIEpallid ¢ KOMHJIEKCHBIMH
uncnamu. M300paXeHHe KOMIIEKCHBIX YHCENl HA KOOPAMHATIION ILIOCKOCTH.
®opmyna Myaspa. Kopuu n-oif cTemneHH M3 KOMIUIEKCHOTO UHCIIA. Ilpumenenue
KOMIUIEKCHBIX YHCEN JIJIs PelIeHHs] GH3MIECKIX U TeOMETPUUECKUX 3a1ad.

YpaBHEHHS 1 HEpaBeHCTBA

CucreMa ¥ COBOKYIIHOCTh YypaBHENMH M HepaBeHCTB. PaBHOCHIIBHEIE
CHCTEMBI U CHCTEMBI-CIIEACTBHSA. PaBHOCUIIbHEIE HEPaBEHCTBA.

Ot6op  koOpHE#l  TPUrOHOMETPHYECKMX  ypaBHEHHH C  IIOMOIIBIO
TPUTOHOMETPUYIECKOU OKPYXHOCTH. PellleHne TpUrOHOMETPUYECKIX HEPABEIICTB.

OcCHOBHbIE METOMBI pEINCHHS IOKa3aTeNbHBIX M  JOrapH(MHIECKUX
IIEPaBEHCTB.

OCHOBHBIE METOZIBI PEIIeHHs HPPALHOHAILHEIX HEPABEHCTB.

OcCHOBIBIE METOABI PEINeNHs CHCTEM M COBOKYIHOCTEH paliOHalbHEIX,
UPpAaHOHANBHEIX, TOKA3aTENbHBIX U JTOrapu()MUUECKHUX YPaBHEHHIA.

YpaBHEHH:, HEPaBEHCTBA U CHCTEMEI C IApaMETPaMH.



Ilpumenenyve  ypaBHeHWEl, cHCTeM H HEPaBEHCTB K  PELIEHHIO
MaTeMaTUIeCKnX 3ala4 U 3a1ad M3 DasIMdHBIX 007acTed HAYKH 1 peansHo#H
JKU3HW, MHTEPIPETALHS II0JTyI€HHBIX PE3yIbTaTOB.

Pyuknuu u rpadpuxu

I'papux xommosmimu Qynxumit. [eoMerpuueckue 00pa3bl ypaBHEHMH u
HEPaBEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMY, vX CBONCTBA U rpadukm.

I'padudeckne MeTONB! pellenus ypaBHEHWH i HEPaBEHCTB. I'padpuueckue
METOJBI PEIICHH 3a]1a4 C [TapaMeTpaMH.

WcrnonbzoBanne rpadukoB (GYHKIMH IS WCCIETOBAHUS IIPOIIECCOB M
3aBHCHMOCTEH, KOTOpHIC BOSHMKAIOT IPH DEILICHHH 38784 U3 APYTHX YYeOHBIX
IIPEIMETOB U PeabHOM KI3HH.

HMavajia MaTeMaTH4YeCKOro aHa/IN3a

lIpuMeHenne Ipou3BOAHON K HCCIENOBAHMIO DYHKIMN HA MOHOTOHHOCTD 1
3KCTpeMyMbl.  HaxoxneHue HaubGoNibIlero W HaWMEHBIIErO0  3HAYCHUI
HETIPEPEIBHOW (QyHKIIMU Ha OTPE3KE.

IIpumeHeHne NPOU3BOJHOH [T HAXOXIEHUA HAWIYYIIEro pElIeHHS B
NPUKIAMHBIX 3a[adaX, A ONpENENeHHs CKOPOCTH M YCKOPEHHs IIpollecca,
3a1armHoro GOPMYIIOH HUITH rpa(uKOM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IepBoOOpasHEIX. IlepBooGpasHbIe
3IeMeHTapHEX (yHKImi. [TpaBua HaxoXIeHHs EPBOOGPA3HEIX.

Hurerpain. I'eomerpuueckuii CMBICIT MHTerpaia. Brruncnenue
OIIpelleI€HHOr0 uHTerpaia no ¢popmynie Herorona-JleiiOruma.

IIpuMeHeHye uHTErpana s HaXOXIEHHMs IUIOMANeH HIOCKMX GUTyp H
00BEMOB reOMETPHYECKHX TeI.

Ilpumepsr pemenuit mubdepeHunanbHEIX  ypaBHeHHH. MaTeMaTHuecKoe
MOJISTMPOBAHME  PEabHBIX IIPOLECCOB C IIOMOINBIO  IU(P(EPEHIMAIBIIEIX
YpaBIICHUH.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS YYEBHOI'O KYPCA
«™AJTEBPA U  HAYAJIA MATEMATUUYECKOTO  AHAJIM3A»
(YIJIVBJIEHHBI VPOBEHb) HA VYPOBHE CPEJHETO OBIIEIO
OBPA30OBAHMS

JUYHOCTHBIE PE3YJIbTATHI

1) rpa:kgaHCKOro BOCHNTAHHUSA:

c(hOpPMUPOBAHHOCTD IPAXKIAHCKON MOKUIMHA 06YHAIONIET0OCs KaK AKTHBHOTO 1
OTBETCTBCHHOI'O  WIEHa  pPOCCHWCKOro  OOIlecTBa,  INpPEACTaBICHWE O
MaTeMaTHYeCKUX OCHOBAaX (QYHKIMOHHPOBAHMS Pa3iIHUYHBIX CTPYKTYp, SBICHHI,
IpONEeayp TpaxTaHCKOro oOmectsa (BRIOOPHI, OMNPOCHL W JPYroe), yMeHHE
B3aMMOJICHCTBOBATE C COLMAIBHBIMH HWHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIMAMY U Ha3HAUCHHEM;

2) HATPHOTHYECKOr0 BOCIMTAHIISA:

c(hOPMHUPOBAHHOCTh POCCHHCKON IPaKIarcKol HIEHTHYHOCTH, YBaXXEHHS K
IIPOIIIOMY ¥ HACTOAMIEMY POCCHUUCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
TOCTHXCHHSM POCCUMCKHX MATEMATHUKOB M POCCHICKON MaTeMaTHYeCKOHN IIIKOJIBL,
WCIIONIE30BaHME ITHX [OCTHKEHHWA B JOPYIMX HayKaX, TEXHOJOTHAX, Cdepax
S9KOHOMHKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCHIITAIINA:

OCO3HaHUE NYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoja, chopMHUPOBAHHOCTE
HPaBCTBEHHOI'O CO3HAHMSA, 3TUYECKOrO IMOBENCHUS, CBA3AHHOTO C IPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHHM HayKH W [eATEeIbHOCTBIO YYEHOrO, OCO3HAHHE
JTMYHOTO BKJIa/a B IOCTPOEHHUE yCTOHIMBOTO Oy IyIIETO;

4) 3cTeTHYECKOro BOCHUTAHMA:

3CTeTUuUeCKOe OTHOIIeHUue K MHUDY, BKJIIOUYAS 3SCTETHKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, PEIICNni, pacCyXAeHHUH, BOCIPUAMIUBOCTD
K MaTeMaTHYECKUM aCleKTaM pPa3InYHBIX BUOB UCKYCCTBA,

5) dpuznyeckoro BocHUTAHNS:

COPMUPOBAaHHOCT YMEHHMS IIPUMEHAThL MaTeMaTH4decKhe 3HAHUSA B
UHTEpecax 370pOBOro U 0€301acroro oo6pasa Xu3HH, OTBETCTBEHHOE OTIIONIEHHE K
CBOEMY 3[0POBBIO (3I0POBOE IIMTaHWE, COATAHCHPOBAHHBIN DEXUM 3aHATHH U
OTABIXa, PErysapHas Qu3ndecKas aKTHBHOCTE), (U3UYECKOE COBEPLIEHCTBOBAIIAE
IIPH 3aHATHAX CIIOPTUBHO-03JOPOBUTEILHOM IeATEIBHOCTRIO;

6) TPy10BOr0 BOCIIHTAHHS

TOTOBHOCTh K TpYyZdy, OCO3HaHUE I[IEHHOCTH TpPYAOTIOOMS, HHTEPEC K
pa3muuHBIM  chepaM  NOPO(EeCCHOHANBHOHW  JESTENBHOCTH, CBS3aHHBIM C
MaTeMaTHKOH M €€ NpHUIOKEHWsSMH, yMEHHE COBepIIaTh OCO3HAHHEIA BEIOOD
Oynmymei npodeccHH M peaiH30BBIBATh COOCTBENHBIC JKH3HEHHBIC IIJIAHBI,



TOTOBHOCTE M CNOCOOHOCT K MaTeMaTHYecKoMy  0Opa3oBaHHIO U
caM000pa3oBaHHUI0 Ha HPOTSIKEHMH BCeH JKM3HH, TOTOBHOCTD K aKTUBHOMY
YHacCTHIO B PEIICHHH NIPAKTUYECKHUX 3a1a4 MaTeMaTHIECKON HAIPaBIIEHHOCTH,

7) 3K0JIOTHYEeCKOr0 BOCHHTAHHS:

chOPMUPOBAHHOCTE  SKOJOTHYECKOW KyIbTYphl, ITOHHMAIHE  BIIHSIIHS
COIHANIBIIO-9KOHOMUYECKHX IIPOIIECCOB HA COCTOSHHE MPUPOJHON M COIIMABIION
Cpelibl, OCO3HAHe II0OATBHOrO XapaKTepa SKOIOTHYECKHX MPobieM, OPHeHTaLHs
Ha IIpYMEHCHHE MaTeMaTH4eCKMX 3HaHUH [ pelleHHs 3a7ad B oO0JacTH
OKpYXalolle Cpelsl, MJIAHUPOBAHHE TOCTYIKOB M OLGHKA HX BO3MOXKHBIX
TIOCIIENCTBUH [UI OKPYXKAIOIIeH Cpeb;

8) HeHHOCTH HAYYHOr0 MO3HAHHSA: ,

C(OPMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pasBUTHSA HayKMh W  OOIIECTBEHHON  MNpaKTHKH, IIOHMMAINe
MaTEMaTHYECKON HayKHM Kak cdepbl YelloBEYeCKOM JesSTeNLHOCTH, JTaloB eé
pasBUTUA M 3HAYUMOCTU Uil PAa3BUTUS IUBUJIM3AIHMH, OBIALEHUE S3BIKOM
MaTeMaTHKHd W MaTeMaTHYeCKOW KyJbTypOH KaK CpEACTBOM IIO3HaHWSA MHpa,
TOTOBIIOCTh OCYIIECTBIIATE IIPOEKTHYIO M HCCIENOBATENBCKYIO JESTENbIIOCTh
HHAVBUAYAIBHO U B TPYIIHE.

METAIIPEJMETHBIE PE3YJIbTATbBI

IloznaBaTebHbIe YHHBepPCAIbHbBIE YUeOHbIEe 1eiiCTBHSA

ba3zoBble JlornyecKkHe JeHCTBHSA:

BBEUIBILITE U XapaKTepHU30BATh CYIIECTBEHHBIE IIPU3HAKM MaTeMaTHYECKHX
OOBEKTOB, IIONATHH, OTHOLIGHMH MEXAy IIOHATHAMY, (OPMYJIHPOBATH
ONpeJeNeHHs TOHATHM, yCTANaBIMBATh CyIleCTBEHHEBIH NpHU3HaK KiacCHMHKAIINH,
OCHOBAHUS NIt OOOGIIEHNS U CPABHEHUS, KPUTEPUU ITPOROIUMOTOC aHATH?RA;

BOCIpHHUMATh,  (OpPMyIHpOBaTh M  NPeoOpa3’oBLIBATH  CYXKIEHUS:
YTBEpIUTENLHBIE K OTPULIATENBHEIE, CAMHUYHBIE, YACTHEIE B 00II1e, YCIIOBHBIE,

BBIIBJLATE MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3Y M IPOTUBOPEUHUS
B (aKTax, JaHHBIX, HAOMIONEHUSIX M yTBEPXKIEHWIX, NPEIJaraTb KPUTEPHH IJIs
BBISIBJIEHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHN;

JeaTh BBIBOJBI C MCIOJB30BAallMEM 3aKOHOB JIOTMKHM, AEOYKTUBHBIX M
MHIYKTHBHEIX YMO3AKIIOYEHHH, YMO3aKIIOYEHUH IO aHAJIOTHH;

IIPOBOJUTE CAMOCTOSATENIBHO TOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUM
(TpsiMBElE ¥ OT IPOTHBHOI'O), BEICTPAUBATH APIyMEHTALHIO, IPUBOAUTE HPUMEDPEI U
KOHTPIIPUMEPBI, 000CIOBEIBATh COOCTBEITHEIE CYXKIEHS U BBIBOJIBL,

BBIOMpaTh croco0 perreHus yueOmo#t 3amaud (CpaBHHBATH HECKOJIBKO
BApHAHTOB  pelleHHUs, BbIOMpaTh mMauboiee MOOXOAAMIMM ¢ yudTOM
CaMOCTOATCIIBHO BBIACICHHBIX KpHTepIdeB).



ba3oBble Hec/IeI0BaTe/ILCKHE AeiCTBHSA:

HCIOJI30BATh BONPOCHI KaK MCCIENOBATENbCKUM HHCTPYMEHT IIO3HAHMUI,
OpMyIMpOBaTh  BONPOCH],  (GUKCHDYIOIME  IPOTHBOPEUHE, npobremy,
YCTaHABIIMBATh HCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y, apryMENTHPOBAaTh
CBOIO ITO3UILINIO, MHEHHE; '

IIPOBOJUTE CaMOCTOSATEIBHO CIUIAHWPOBAHITBIN SKCIIEPUMEHT, UCCIEIOBAHUE
II0 YCTANOBJIEHUIO 0COOEHIIOCTEH MaTeMaTHIecKoro o0beKTa, SBIeHUs, Ipoliecca,
BBISBIICHHIO 3aBHCUMOCTEH MeX Ty 00BeKTaMH, SBICHUSIMH, IPOLIECCAMEY,

CaMOCTOATENLHO (OPMYNHUPOBaTh OOOOIIEHUST ¥ BBIBOABI IO PE3yIbTATAM
NPOBEAEHHOrO  HAONIONEHMs, HCCIEIOBaHMS, OLIGHHBATH  JOCTOBEPHOCTD
II0JIy4EHHBIX Pe3y/lbTaTOB, BEIBOJIOB U 0000IIEH I,

IIPOTTIO3UPOBATE BO3MOXIIOE pa3BUTHE IIPOIECCa, a4 TAKXE BBIIBUTAThH
IIPEATIONIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHAX.

PaGora c undopmanHeii:

BBIABIIATE ACQUIMTH HHPOpMAIKH, JaHHBIX, HEOOXOAMMEIX Ui OTBETa HA
BOHPOC U JJIsl pelieHus 3a/1a4uuy;

BBIOVpaTh HHGOPMALMIO U3 MCTOYHUKOB Pa3IMYHBIX THIIOB, aHATH3UPOBATS,
CHCTEMATU3UPOBAaTh W HHTEPIIPETUPOBATH HHOPOPMAIMIO DPA3IWYHEIX BHIOB U
¢dop™m npecTaBICHNUS,

CTPYKTypHpOBaTh MH(MOpMalUIO, NIPEICTaBIATh €€ B PasiIM4HBIX (opmax,
HWILTIOCTPUPOBATh TpaduuecKH;

OLIEHUBATh HaJEXHOCTD uHGopMaIHu o CaMOCTOSITENEHO
cOpMyIUPOBaHHEIM KPHTEPHUSIM.

KoMMmyHHKAaTHBHbIE YHHBEpCAJIbIIbIE yUeOHbIe AeiicTBIA

Oo61menne:

BOCI'IpI/IHI/IMaTB 151 @OpMy.TIHpOBaTB CY)K]ICHI/IiI B COOTBCTCTBHH C YCHOBHﬂMH u
LeIsIMH  OOLEHHs, $SCHO, TOYHO, T'PaMOTHO BBIP@XATh CBOIO TOYKY 3PEHHS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, AABAaTh IMOSACIENHUA 0 XOIYy pelleHus 3aaadi,
KOMMEINTHPOBATH [TOTYIEeHHBIH Pe3yJIbTaT;

B X0/ie OOCYXAEHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXXIaeMO# TeMBI,
po0iieMbl, pelaeMoil 3anauu, BBICKA3bIBATh HIEH, HAIEJIEHHBIE HA IIOMCK
PEIIeHUs, COIOCTABIATh CBOM CYXAENMHs C CYXIOSNUSIMH APYTHX YYaCTHHUKOB
nuaiora, OOHapyXWuBaTh pazIuuMe W CXOJCTBO IO3MIMH, B KOPpeKTHOH dopme
(bopMyTHpOBAThH Pa3HOTIACHS, CBOHM BO3PAXKEHHUS,

IIPENICTABIIATh Pe3yabTAThl PEIICHUS 3aJadd, SKCIEepUMEHTa, MCCIIeJOBaHMs,
IIPOEeKTa, CaMOCTOATENILHO BBIOMpATh (OpMAaT BBICTYIUICHHS C Y4YETOM 3amad
Mpe3eHTallu ¥ 0CO0eNoCcTeH ayINTOPHH.

PerynaTuBHble yHHBepca/bHbIe Y1eOHbIE AeHCTBHA



CamMoopranusanus:

COCTaBIIATE IUIaH, &ITOPUTM PEIISHHUS 3a/1a4l, BEIOUPaTh Crocod perieHus ¢
YHETOM MMEIOIMXCSL PECYPCOB M COOCTBEHHBIX BO3IMOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPeKTHPOBATE BAPUAHTHI PELICHMUM ¢ y4ETOM HOBOH MHGMOPMAIHHL.

CaMOKOHTPO/Ib, SMOIHOHAJILHBIH HHTE/LJIEKT:

BIaJIcTe  HAaBBIKAMHM  IIO3HABATENBION pedIeKCHHM KaK  OCO3HAHUS
COBEPINAEMBIX JEHCTBUA M MBICIHTENBHBIX IIPOLECCOB, HX Pe3YIbTATOB, BIANETh
CIIocoGamu CamOIpPOBEPKH, CAMOKOHTDONSA MpoLecca u pesynpTaTa perieHus
MaTeMaTHIECKO# 3a1auu;

IPEABUICTh TPYIHOCTH, KOTOPbIE MOI'YT BO3NUKHYTH IPH PELICHUH 3a1auM,
BHOCUTH KOPPEKTHBEI B IETENBIIOCTE HA OCHOBE HOBBIX OOCTOATENLCTB, NAHHEIX,
HaU/IeHHbIX OIIHOOK, BBIABICHHEIX TPYAHOCTEH;

OICHHUBATb COOTBETCTBHE Pe3yJIbTATa €M ¥ YCIOBUSIM, OOBACHATE IPHUYMHEI
AOCTIKCHUS MM HEJOCTIDKCHHS Pe3yNbTaTOB NeATeNbHOCTH, IaXO[UTh OIIHOKY,
IaBaTh OLEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATE/ILHOCTD:

MOHUMATk ¥ MCIIOIB30BaTh IMPEUMYIIECTBA KOMAHIHON U MHAUBHIYAIBHON
paboTer mpH pemeHuu y4eGHBIX 3a1ad, IMPHHAMATH [ENb COBMECTHOIR
AEATENBHOCTY, ITUIAHUPOBATh OPTaHW3AlMI0 COBMECTHOM paGoTHI, pacHpeNensTh
BHIBI PAbOT, 1OTOBapHBaThCS, OOCYXJATh MpPOLECC M pE3yibTaT PaboThL,
0600IaTh MHEH¥Hs HECKOJIBKMX JTIOJIEH;

y4acTBOBaTh B IDYHIOBEIX (popMax paboTel (00CYXHeHus, oOMEH MHEHH,
«MO3TOBBIE INTYPMBI» W HWHBEIE), BBIIONHATH CBOKO YacTh paboTHl U
KOOPAWHUPOBAaTh CBOM JECHUCTBHA C JPYTMMH dYi€HAMH KOMaHIbI, OLIEHHBATh
Ka4eCTBO CBOEro BKJaJa B OOIMH MPOSYKT HO KPUTEPHUSIM, C(HOPMYIMPOBAHHEIM
YYaCTHUKAaMHU B3aMMOJEHCTBH.

HNPEAMETHBIE PE3YJIbTATEI

K xonmy ofyuenms B 10 kiacce oGydaroumiics MOMyYMT CIEXYIOLIHE
IPEIMETHBIE Pe3yNbTaThl MO OTAECIBHBIM TeMaM pabodedl mporpaMMel y4eGHOro
Kypca «Anrebpa 1 Hauana MaTeMaTHIEeCKOro aHaIH3ay:

Yncaa v BBIYHCIEHHA:

CBOOOZIHO ONEpHpOBaTh MOHATHUAMH: pallOHANBHOE UHCIIO, OeCKOHEeYHas
nepuoaudeckas JpoOb, IPOIEHTH, HPPALMOHANLHOE YHCJIO, MHOXECTBa
PalMOHAIBHEIX U JIEACTBUTENBHBIX YACEN, MOIYJIb NEHCTBATENLHOTO YUCIA,

IPUMEHATE OpoOM M MpPOLEHTH U pEIleHMs NPUKIANHBIX 3a1ad W3
Pa3IMYHEIX OTpacjeil 3HallUil ¥ pealbHOM XH3HU;

NPUMEHSTh TPUOIVKEHHEIE BEIYMCIICHNUS, [IPABIIa OKPYJIEHHUS, IPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYHCICHHH;



CBOOOZHO ONEPHPOBATE MOHATHEM: CTENeHh C IIeJIBIM  IMOKazaTelieM,
HCIIOJIb30BaTh MTOAXOAAIIYI0 (DOPMY 3allUCH JeHCTBUTENBHBIX YHUCE L peLIeHus
NIPaKTUYECKUX 3a/1a4 U NPeICTaBICHUS NaHHBIX;

CBOOOZHO OIEPHPOBATH MOHATHEM: apuOMeTHYECKHH KOPEHb HaTypaJbHOM
CTEIICHHU;

CBOOOJTHO OITEPUPOBATH ITOHITHEM: CTEIIEHD C palMOHaNBHBIM MMOKA3aTENIEM;

CBOOO/IHO OIEepPHPOBaTh MOHATHSIMH: jJorapud™M HHCIA, AECATHUIbIE U
HaTypalbHEIE JIOTapU(MBI,

cBOOOJTHO OIEpPHPOBATH ITOHATHUAMU: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC
YHCJIOBOIO apryMeHTa,

OHEpHUPOBATH ITOHATHAMHU: apKCHHYC, apKKOCHHYC M apKTaHTeHC YHCIOBOTO
apryMeHTa.

YpaBHeHHUs H HepaBeHCTBA:

CBOOOZHO OHEPUPOBAaTh MOHATHSAMM: TOXIECTBO, ypaBHEHHE, HEPaBEHCTRBO,
PaBHOCHIIPHEIC YPaBHEHHA M yPaBHEHHUA-CIIECTBYUS, PABHOCUIIEHBIE HEPABEHCTBA,

IIPUMEHATE  PA3MYHBIE METOIbI pElIeHHs pPAlMOHANBHBIX H IpOOHO-
palMOHAIEHEIX YpaBHEHWH, NPUMEHATh METOJ HHTEPBAIOB UL pELICHHUS
HEpPaBEHCTB;

CBOOOTHO OmNepHpoBaTh MOHATHAMHK: MHOTOWIEH OT OJHOM IIEPEMEHHOH,
MHOTOWICH C IENbIMH KO3()(QUIHEHTaMH, KOPHH MHOTOWIEHa, IPUMEHSTh
ACIICHYE MHOTO4YJIeHa Ha MHOTOYIIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
IUIS pellieHHs 3a/1ad,

CBOOOIHO OIlepUpoOBaTh MOMATHSAMH: CHCTEMa JIMHEHHEBIX YPaBHEHHUH,
MaTpuIa, OIpPEACNUTENb MATPUIBl 2 X 2 ¥ ero TIeOMETPHYECKMM CMEICI,
UCIIOJIb30BaTh CBOMCTBA OIpENENUTENs 2 X 2 IS BBIUHCICHHS €ro 3HaYeHud,
OPUMEHATh ONpPENeNIHUTeNd U PEIleHWs CHCTEMbl IHMHEHHBIX YpaBHEHHWI,
MOJEINPOBATE PeAIbHBIC CHTYAIMH C IIOMOILBIO CHCTEMBI IMHEHHBIX YpaBHEHHH,
UCCIIEI0BaTh IOCTPOSHHBIC MOJENM C IIOMOIIBIO MAaTpHIl M ONpeaeIuTeNel,
HHTEPIPETUPOBATE IIOITy4EHHBIN pe3yIbTarT;

HCIIONIF30BATh CBOMCTBA JEHCTBMM C KOPHAMH M IpeoOpa3soBaHus
BBIPaXXCHUH;

BBITIOJIHATE IIpe0Opa3oBaHus YHCIOBBIX BEIPAXKEHUH, COMEPKAIIMX CTEIIEHH C
palMOHAJIbHBIM IIOKA3aTeEIEM;

HCIIOJIB30BaTh CBOMCTBa aorapuhMoB LIS HpeoOpazoBaHus
norapuMUYECKUX BRIPAXKEHHI;

CBOOOJHO OHEepHpOBATh MOHSTHSAMM: HUPPAIMOHANBHEIE, TOKA3aTEIbHBIE H
norapu(MUYECKHE yPaBHEHHUS, IIAXOIUTH UX PELIECHHS C OMOLIBI0 PABHOCHIIBHBIX
MIEPEXO00B HIIK OCYILECTBIISIS MPOBEPKY KOPHEH;



HPUMCHSATE OCHOBHEIE TPUTOHOMETpHUYecKHe (QOPMYIIE! Aist peobpa3oBaHms
TPUTOHOMETPUYECKUX BRIPAKEHHUN;

CBOOOJHO ~ ONEPHPOBATH IOHATHEM: TPUTOHOMETPHYECKOE ypaBHEHHe,
NPUMEHATH  HeoOXomumble GOPMYTBl IS DEUICHHY OCHOBHEIX  THIIOB
TPUTOHOMETPUYIECKHUX YPaBHEHMIA;

MOJENUPOBATh pEANbHBIC CHUTyallud Ha $3bIKe anrebphl, COCTABITEH
BBIDOXEHUS, YPaBHEHHS, HEPAaBEHCTBA IO YCIOBHIO 3aJa4d, WCCIEIOBATH
IIOCTPOSHIIBIE MOJIENH C UCIIONB30BAHKEM alapaTa alreGpsl.

®yHKnuU ¥ rpadukn:

CBOOOHO OHEPUPOBATH MOHATHAMH: (YHKIWS, CIOCOOH! 3aMaHus (QYHKIUH,
B3aHMMHO OOparHble GyHKIMH, KOMNOHIHSA OyHKUMM, rpaduk GyHKIHY,
BBITOJIHATE 3JIeMEHTapHEIE IPe06pa3oBaHHs IpaQuKoB QYHKLHIH;

CBOOOIHO OMEPHPOBATH NOHATHAMH: OOGJACTH ONPENENeHHS X MHOXKECTBO
3HAUeHWH QyNKIMY, Hy1d QYHKIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,

CBOOOIHO ONepUpoBaTh IIOHATHAMH: 4YETHEIE W HedsTHBE (YHKIHH,
HepHOMYecKHe HYHKLIUH, IPOMEXYTKH MOHOTOHHOCTH ()YHKIMH, MAKCHMYMEI U
MUHUMYMBl (QyHKIMM, Haubonbliee M HaWMeHblee 3HAaueHHe (YHKIMM Ha
IPOMEXYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUAMU: CTEeNeHHAas QYHKIMA C HaTypalTbHBIM H
LIeJBIM TOKa3aTeeM, IpadyK CTENEeHHOH (YHKUWM C HATYpalbHBIM ¥ IEbIM
IOKasareyieM, rpaQuK KOpHA N-of CTENeHH Kak (yHKIUH OOpaTHOH CTEeIeHH C
HaTypaJbHBIM [TOKa3aTeseM;

OIIepUpOBaTh MOMATHAMM: JHHEHHasd, KBagpaTW4Has W JpoOHO-IMHeHHas
(YHKI[MM, BEIHOJIHATE 3IEMEHTapHOE UCCIIeJOBAHKE U [IOCTPOEHHE UX IPahHKOB;

CBOOOZHO ONEPMpPOBAaTh NOHATHAME: HOKA3aTelbHAs W JOrapHbMHUYecKas
(yHKUMH, MX CBOMCTBA M IpadMKH, HMCIONB30BaTh MX IPadUKY JUIS pelleHHs
YPaBHCHHIH,

CBOOOIHO ONEpUPOBAaTh IIOHATHAMH: TPUTOHOMETPHYECKAA OKpPYXKHOCTS,
Onpe/elieHre TPUTOHOMETPHIECKIX (QYHKIMMH YHCIOBOTO apryMeITa;

UCIONB30BaTk TIpaduk¥ QYyHKUHE [I8  HCCIeOBaHWS IPOIECCOB U
3aBUCHMOCTEH TIpY PEINeNuy 3a/1a4 U3 APYTuX y4eOHBIX MpPeIMEeTOB M peajbHOM
KU3HHM, BEIPAXKaTh (POPMyJIaMH 3aBUCHMOCTH MEXXY BEIMYMHAMY;

Hayana MaTeMaTHYecKOro aHaau3a:

CBOOOAIIO ONEPHpPOBATh MOHATHAMH: apH(METHUeCKas M TeOMETPUYECcKasd
TPOTPecCHsl, O€CKOHEYHO yOKIBarOIasi reOMeTpHYECKas IPOrpeccHs, THHEHHBIH 1
9KCTIOHEHIIMABHBIA POCT, (OpMyJa CIOKHBIX IPOILEHTOB, UMETh MIPECTABIEHHUE
O KOHCTAHTE;

HCIIONIB30BATE MPOTPECCHM IUIS DEIICHUS peabHBIX 3a/ad IPHUKIaLHOIO
XapaxTepa;



CBOOOJIHO OTIEpUPOBATH MOHATHSIMH: MOCIEA0BATENbHOCTb, CIIOCOOHI 38 [aHUS
TIOCIIE/I0BATENBHOCTEH, MOHOTOHHBIE M OIpaHHYECHHBIE IIOCIENOBATEILHOCTH,
[IOHMMAaTb OCHOBBEI 3apOX/JCHUS MAaTEMATHUYECKOIO aHamu3a Kak aHaln3a
OECKOHEYHO MAIIBIX;

CBOOOIHO ONEpPUPOBAaTH IIOHATHSAMU: HENPEPHIBHBIE (DYHKIMHM, TOUKH
paspsiBa rpaduka GyHKINM, aCHMIITOTHI Tpaduka QyHKIIH;

CBOGOIHO OIEpUpOBaTh MOHATHEM: (YHKIHUS, HETpephIBHAS HA OTpE3Ke,
NPUMEHSTh CBOWCTBA HEMPEPBIBHBIX (YHKIHMH IS pEIeHHS 3a/a4;

CBOOOZHO ONEpHpPOBATH IOHATHAMH: IIEPBas W BTOpas IIPOM3BOJHEIE
(GyHKLUH, KacaTelnbHas K rpaduky GyHKIHY;

BBIYUCIIATE IIPOM3BOAHBIE CYMMEI, IIPOU3BEACHHS, YACTHOIO ¥ KOMIIO3HUIIMU
IBYX (QyHKIUH, 3HATH IPOU3BOHEIE HJIEMEHTAPHBIX (DyHKITHI;

UCTIONB30BATE T€OMETPUUECKUN M (DU3UUECKHUH CMBICT MPOM3BOJHON I
peLIeHU 3a1ad.

MHuoxkecTBa U JoruKa:

CBOOOZHO  ONEpHPOBAaTH IIOHATHSAMH: MHOKECTBO, OIEpal[Md  Haj
MHO>X€CTBaMHU;

HCIIOJIb30BATE TEOPETUKO-MHOXKECTBEHHBIH alllapar I OMUCAHKS PeabHBIX
NPOLIECCOB M ABJIEHHM, IIPY PEIIEHUH 3a/jad U3 JPYTUX YIeOHBIX IPEIMETOB;

cBOOO/IHO ONEPHPOBATH MOHSATHAMHU: OINpeIeNIeHHE, TEOPEMa, ypaBHEHHe-
CIIEACTBHE, CBOWCTBO MaTEMAaTHYECKOro 00beKTa, T0Ka3aTelIbCTBO, PABHOCHIILHEIE
YpaBHEHHS U HEPaBEHCTBA.

K xonmiy obyuenus B 11 kiacce 0OO0y4alOIIUICS MONYYHT CIEAYIOLIME
MPEIMETHBIE PE3YJIbTAThI 10 OTAEIBHBIM TeMaM paboueil mporpaMMbl y4eGHOTO
Kypca «Anrebpa u HadaJla MaTeMaTHIeCKOro aHaIu3ay:

Yucaa 1 BHIYHCIEHUA:

CBOOONHO ONEpHPOBaTh IMOHATHAMU: HATypallbHOE W IEJ0€ YHCIIO,
MHOJXECTBA HaTYPalbHBIX M IEJNBIX YHUCEJ, UCIIOIB30BaTh NPU3HAKH HETUMOCTH
nensix yncen, HOJl u HOK HaTypallpHBIX 4MCeN [UIA pemeHus 3a1ad, IpAMeHATh
anroput™ EBknnga; )

CBOOOZHO ONEpPUPOBaTh IOHATHEM oOCTaTKa II0 MOJYJIO, 3alKCHIBaTh
HATYpalbHBIE YUCJIa B PA3TUYHBIX TTO3UIIHOHHBIX CUCTEMaX CUUCIICHMS;

cBOOOJTHO ONEpHUpPOBATH IIOHATHAMH: KOMILUIEKCHOE UHCIO M MHOXECTBO
KOMINIEKCHBIX HYHCEll, MPEeACTaBIATh KOMIUIEKCHBIE YHciia B alreOpamduecKod |
TPUTOHOMETPHYECKOH (popMe, BBIIONHATE apuMETUIECKHE ONEpAIy ¢ HUMH H
n300pakaTh Ha KOOPIHUHATHOHN ITOCKOCTH.

YpaBHeHHS H HEpPABEHCTBA:



CBOOOJHO OIEPUPOBATh IOHATHSIMH: UPPalOHAIBHEIE, TOKA3aTENbHBIE U
JorapuMUYECKHe HEpaBEeHCTBA, HAXOMWUTh  HX PEHICHHS C  IIOMOILBIO
PaBHOCHIILHBIX IIEPEXOIOB;

OCYWIECTBIATE OTOOp KOpHEH IIpH pelneHHH TPUTOHOMETPHUUECKOTO
YPaBHEHHS;

CBOOOZHO OIEPHPOBATH TIOHATHEM TPHUTOHOMETPHYECKOE HEPaBEHCTBO,
NPAMEHATE  HEOOXOMMMEIE  (OPMYJTBI IS  pEMIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOGOJHO OIEpPUPOBATH HOHSATHAMHE: CHCTEMA W COBOKYITHOCTH YpaBHEHHH U
HCPaBEHCTB, PABHOCUIIBHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBUS, HAXOAUTH PEIICHHS
CHCTEMBI ¥ COBOKYITHOCTEH PAllMOHATBHBIX, HPPALMOHAIBHEIX, MOKA3aTENbHbIX U
JIOTapu(MUYECKHX ypaBHEHUN U HEPABEHCTS,

pemaTh palvoHaNbHEIE, HppaIMOHAJBHEIE, [I0Ka3aTeNbHEIE,
NOrapuMUYECKHe ¥  TPUTOHOMETPHYECKHUE YPaBHEHHS U  HEPaBEHCTBA,
CozlepXalIue MOJYIIU U TapaMeTpEI;

MPUMEHATh IPaQuIecKue METO/BL JUIsl PEllIeHHS ypaBHEHUH 1 HEPaBEHCTB, a
TaKXKe 3a7a4 C [1apameTpamu;

MOJCIIMPOBATh DPEAlBHBIC CUTYyallMM Ha S3BIKE aure0phl, COCTABIATH
BLIPAXKCGHUA, YPABHEHMS, HEPABCHCTBA M MX CHCTEMBI 110 YCIOBHIO 3ajauW,
MCCIICNIOBATE ITOCTPOCHHBIE MOJENH C WCIIONb30BAaHMEM aIliapara aireGpsl,
UHTEPIIPETUPOBATE II0JyIE€HHBIH Pe3yIbTaT.

®ynkuuu H rpaguKy:

CTPOUTH TpadWKH KOMIIO3ULUUH (YHKIHHE C IIOMOLIBIO 3JIEMEHTapPHOTO
HCCIICIOBAHUA ¥ CBOMCTB KOMIIO3ULIUH ABYX ()yHKITHI;

CTPOUTE  IEOMETPUYECKHEe o00pashl ypaBHEHW H HEPaBEeHCTB Ha
KOOPJMHATHOM TNIOCKOCTH;

cB06OJHO  ONEpUPOBAaTh IOHATHAMH: TI'PaHKH TPUTOHOMETPUYECKUX
(YyHKIIHIA;

NPUMEHATh (QYHKUMH IJI1 MOJENMPOBAHUS ¥ HCCIENOBAHUS DPEaTbHBIX
IIPOLIECCOB.

Havana matemaTH1ecKkoro anaansa:

UCIIONB30BATh IIPOU3BOIHYIO JJI UCClIeZOBaHUS QYHKIMH HA MOHOTOHHOCTE
U 3KCTPEMYMBEI;

HAaXOIUTh HaubOIbIlee M HAUMEHbIIEE 3HAYeHUs (yHKIIHH HelpEepHIBHON Ha
OTpe3Ke;

WCIIONb30BaTh NPOU3BOAHYIO MAJII HAXOX/EHHA HAWIYYIIEro pEIICHHs B
NPUKIaoHBIX, B TOM HYHCIE€ COLUAIBHO-3KOHOMHYECKMX, 3ajadax, s
OIPENCNICHAs. CKOPOCTH H YCKOPEHHS IIpolLlecca, 3aJaHHOTO (OpMyIod umm
rpauxom;



CBOOOJHO  ONEPHPOBATh  IOHATHUSMHE: IepBOOOpasHas, ONpeneTEHHbIIN
MHTeTpal, HAaXOUTb MEPBOOOPasHbIE SNEMEHTAPHHIX (YHKIWME H BBIYHCISTEH
uHTerpat o gpopmyne Hetotona-Jleit6uuma;

HaxXOIWTH IIOWANHN INOCKUX GUIYD U 0GBEMBI TEN ¢ IIOMOIIBIO HHTErpaa;

MMETb IPEICTABICHAE O MATEMaTHYECKOM MOJIETHPOBAHAM HA IIPHMEPE
COCTaBJICHHUS MU hepeHINABHBIX YpaBHEHHMIT;

PeIIaTh NPHKIAZAHBIE 3a/la4¥, B TOM YHCIE COMUATBHO-3KOHOMHMYECKOIO W
(hHU3MYECKOTO XapaKTepa, CPEACTBAME MATEMATHIECKOTO aHAIH3A,
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbHOT'O IIPOIIECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI AJISI YYEHUKA

1. YueGuuk :AnreGpa u HaYana MaTeMaTHIECKOro aHaM3a, 10-
11xnaccrl: 6a30BbIH U yrmy6ieHHEI YPOBeHb :/-11 u3nanue,crep.-
Mocksa : ITpocsemienue, 2023-463 [1]c.um

METOAWYECKHAE MATEPHAJIBI 1ISI YAUTEJISI

1.Vuebuuk :Anrebpa u Hadaa MaTeMaTHYECKOTo aHaTH3a, 10-
11xnaccer: 6a30BbIi U yriy6ieHHE ypoBeHs /-1 1 U3JaHue,cTep.-
Mocksa : ITpocsemenue, 2023-463 [1 ] c.u.

IMHPPOBBIE OBPA3OBATEJIbHBIE PECYPCHI I PECYPCBI CETH

HNHTEPHET
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