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NOACHUTEJIBHAS 3AITUCKA

Vuebublii kKypc «Aarebpa ¥ Hauyajga MaTeMaTHYECKOrO aHalu3a» SBIISETCH
OAHMM M3 Haubonee 3HAYMMBIX B Iporpamme cpeaHero obuiero obpa3zoBaHus,
MOCKOJIbKY, C OZHOH CTOPOHBI, OH ODECIIeYMBACT MHCTPYMCHTAIbHYIO 0asy s
M3YYEHHUA BCEX ECTECTBEHHO-HAYYHbIX KYpPCOB, a C JAPYroOil CTOPOHBI, (GOpMHpYyET
J0ruyeckoe M abCTpaKkTHOE MbIIUIEHHE 00Yy4arlluXcs Ha YPOBHE, HEOOXOIMMOM
JUIsl OCBOEHHsI HH(OPMATHKH, 00I11€CTBO3HAHUA, HCTOPHHM, CIIOBECHOCTH M JIPYTHX
aMcuMIuiMH. B pamkax panxoro yuebHoro kypca oOyuaromiHecs OBJIaACBaiOT
YHUBEPCATBHBIM 3BIKOM COBPEMEHHON HaykH, Koropas (opMyIupyer CBOH
JIOCTHIKEHHS B MaTEMaTHYeCKOH Gopme.

VYuebOHblli Kypc anrebpbl ¥ Hayan MaTEeMaTHYECKOTO AHAJM3a 3aKjiaJbIBaeT
OCHOBY JUIf YCIIEIIHOrO OBIAJAEHHUA 3aKOHAMHU (U3MKH, XHMHUH, OHOJIOrHH,
IIOHUMAHHUS OCHOBHBIX TEHIEHLIMH pa3BUTHS IKOHOMUKH H OOIICCTBEHHOM )H3HH,
MO3BOJISICT OPUEHTHUPOBATLCA B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaThb MX /s JajibHeHuiero o0pa3oBaHUs H B
MOBCEHEBHOH H3HH. B TO e BpeMs OBlaJeHHe aOCTPAKTHBIMH H JIOTHUECKH
CTPOTMMM KOHCTPYKLMSIMM anreOpbl M MaTEMAaTHYECKOrO AHAIHW3a pPa3BHBAaeT
YMEHHE HaXOIHWThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JI0KA3bIBATh
YTBEPXKIECHHS C MOMOLIBI HUHAYKLUHH M PAcCyXIaTh JEAYKTHBHO, MCMOJIb30BAThH
00001IEHHe M KOHKPETH3alHuioo, abCTparMpoBaHWE M aAHAIOTHIO, (OPMHUpPYET
KPEaTUBHOE H KPUTHYECKOE MBIIJICHHE,

B xome m3yyenus ydebHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOroO
aHanu3a» 00y4YalIIMecsd MOMYyYarOT HOBBIH ONBIT PEIIeHUS MPHUKIAJAHBIX 3a1ad,
CaMOCTOATENILHOIO ITOCTPOCHHA MATEMaTHYECKHUX MOJEIEH pealbHBIX CUTYaLHH,
MHTEPNpeTalMi  TONYYEHHBIX  PEIIeHHH,  3HAKOMATCA C  [pPUMEpPaMu
MATeMaTHYEeCKUX 3aKOHOMEPHOCTEH B TMPUpOAe, Hayke M HCKYCCTBE, C
BbITAKOIIHMHCA MAaTEMaTHYCCKHMH OTKPBITHAMH H HX adBTOpPaMH.

YuebHbli Kypc 0071a1a€T 3HAYUTENILHBIM BOCIHMTATENBHBIM TOTEHIIHAIOM,
KOTOpBIH peanu3yeTcs Kak u4epe3 yueOHbIH MaTepual, CrocoOCTBYOIMI
(popMHPOBaHMIO HAYYHOrO MMPOBO33DEHHs, TaK M Yepe3 Crnelu(puKy ydeGHOif
AeSTENbHOCTH, Tpedyromen MNpPOAOKMTENBHOM  KOHIEHTPALMKM BHHMAHMA,
CaMOCTOSITEIbHOCTH, ~aKKypaTHOCTH W OTBETCTBEHHOCTH 32  [OJYYEHHBIH
pe3yiibTar.

B ocnoBe Mmeroauku oOyuyeHHs aireOpe M HayajlaM MaTEMaTHYECKOrO
aHaJIM3a JIEXKHT JEATEbHOCTHBIA MPUHLIKI 00 yYeHHs.

B crpykrype yueOHoro kypca «Anrebpa M Hayajia MaTEMaTHYECKOrO
aHaJIM3a» BBIACIICHBI CICAYIOIINE COAEPKATENbHO-METOAMYECKHE THHUH: «Yucna
1 BBIYUCICHUS», «DyHKUMH U rpaduku», «YpaBHeHHs ¥ HepaBeHCTBA», «Hauana



MATEeMaTHUECKOro aHamm3a», «MHOKecTBa M  JIOrHKa». Bce OCHOBHbIC
COZIePKATENBHO-METOTHYECKHE JIMHHM M3Y4aloTCs Ha TMPOTSHKEHHH JBYX JICT
o0y4eHHs HA YPOBHE CpeiHEro obmiero oOpa3oBaHMsA, €CTECTBEHHO IOIMOIHAA
NPYr ApYyra U MOCTENEHHO HACHIAACh HOBBIMH TEMaMH M pasieiaMu. JlaHHbIH
yueOHBIHi KYpC ABIICTCA HHTCIPATHBHBIM, MOCKONbKY OOBEAMHACT B cebe
cofepkaHHe HECKOJIbKMX MaTeMaTHYEeCKHX JIHCIHIUIMH, TaKHX KaK anredpa,
TPUIOHOMETPHS, MAaTeMaTHYECKUH aHanu3, TEOPHsA MHOKECTB, MaTeMaTH4eCKasd
NorMKa M Apyrue. I1o Mepe TOro kak oOyd4aromiuecsi OBJIAJICBAKOT BCE Oonee
IIMPOKHM MATEMaTHYECKUM alIiapaToM, y HHUX TOC/ICA0BATENbHO bopmupyercsi u
COBEpLIEHCTBYETCS YMEHHE CTPOWTh ~MAaTeMaTHYeCKyl MOJCIb peabHOM
CHTYalLiH, TPUMEHSTH 3HAHWs, TOMyYEHHbIE PH M3YYECHHH y4eOHOro Kypea, s
pEIIeHHs] CAMOCTOATENBHO COPMYTHPOBAHHOH MaTEMaTHYECKOH 3a/1a4H, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTelbHO-MeTOIMYecKasn JUHUA «Hucna M BbIYMCICHHMA) 3aBCPLIACT
(opMHpOBaHKe HABBIKOB MCMOIb30BAHUS CHCTBUTENBHBIX TUCEIN, KOTOPOE ObL1O
HAYATO HA yPOBHE OCHOBHOTrO 06mIero oopasosauus. Ha ypoBHe CpeHEro obuiero
obpa3oBaHHsi ~ 0co0Oe BHHMaHHE  ylelasercs  (OPMHPOBAHHIO  HABBIKOB
palHOHANBbHBIX BBIYHCICHUH, BKJIIOYAIONIMX B €0 HCIO/IR30BAHME PaslIMiHBIX
hOpM 3anMCH uMCIIa, YMEHHe [eNaTh NPHKHMIKY, BBINOJHATH MPHOMHKEHHbIE
BBIYMCIICHNUS, OLICHHBATh YHMCIIOBbIE BbIPAKEHHA, pabOTaTh ¢ MATEMATHYCCKUMH
KOHCTAHTAMH. 3HAKOMBIE OOYyuYalOUIMMCS MHOMKECTBA HATYpalbHbIX, LEJbIX,
palMOHANbHBIX M JACHCTBHTENBHBIX ~ YHCEN  JOMONHSAKTCA  MHOKECTBOM
KOMIUIEKCHBIX 4Mcel. B  KaxaoM M3 OJTHX MHOXKECTB pPacCMaTPHBAIOTCAH
CBOMCTBEHHBIE €My CrHeLM(pUYecCKHe 3aJa4yd M ONEepalHH: ACICHHE HALECIO,
ONEpPHPOBAHME OCTATKAMM HA MHOXECTBE LENBIX HYHCEN, OCOOBIC CBOHCTBA
palMOHAIbHBIX U HPPALMOHANLHBIX YHCEN, apU)METHUCCKHUE OTIEPalliH, & TakKe
M3BJIEYEHHE KOPHS HATYPAIbHOW CTENEHH HA MHOXKECTBE KOMIUICKCHBIX YHMCE]L.
Bnaromapsi MOC/IEI0BAaTENbHOMY PACLIHPEHHIO Kpyra HCHOIb3YEeMBIX YHCEN H
3HAKOMCTBY C BO3MOMKHOCTSMHM MX TIPHMEHEHHs /s PCLICHMA Pa3JIM4HBIX 3a/1a4
(opMHpYyeTCs MPEACTABICHUE O €AMHCTBC MATCMAaTHKH KaK HayKH W ¢€ pOIH B
IOCTPOEHUH MOJIEJICH PealbHOr0 MHpa, WIHPOKO HCIOJb3YHTCsi 0000mmIeHne H
KOHKpeTH3alHsl.

Jlunus «YpaBHEHHs ¥ HEPAaBEHCTBA» PEAJM3YETCs HA NPOTHIKEHHH BCETO
o0ydeHHss Ha YPOBHE CPEIHEro o0mero 00pa3oBaHHs, MOCKONBKY B KaKIOM
pasmene Ilporpammbl MPELYCMOTPEHO PEIIECHHE COOTBETCTBYIOIIMX 3anad. B
pesynbrate 00y4alomMecs OBJAJEBAOT PA3IMYHBIMH METOJaMH  PELICHUS
paLMOHANBHBIX, WPPALMOHATBHBIX, TOKA3aTENbHBIX, JIOrAapPHYMUYECKUX M
TPUrOHOMETPHUYECKHX YPaBHEHHMH, HEPABEHCTB M CHCTEM, a TaKKC 3ajad,
cozepxkamux rnapamerpsl. IlonydyeHHble YMEHHs MIMPOKO HCIONB3YIOTCA MPH



ucenenoBaHuH (GYHKIHHA C MTOMOIIBIO MPOU3BOJHOM, MPHU PEIICHUH MPUKIIAJHBIX
3a7ay M 3a7a4 Ha HAXOXKIEeHHE HauOOJIbIIMX ¥ HAMMEHBIIUX 3HAYEHHH QYHKIIHMH.
JlaHHas cozepKaTelbHasl JIMHKS BKII0YAeT B ceDs Takke (GOpMHUPOBAHHE YMEHUH
BBIMOJHATE  pacuérel 1o  (opmynaM, [peoOpa3oBaHUs — PAIMOHATBHBIX,
HPPALMOHANBHBIX M TPHTOHOMETPHYECKUX BBIPAKEHHH, a TaKKe BBIPAKECHHH,
colepiKalluX CTeneHH u jorapudmel. brarogaps H3y4eHHIO ainredpaHyeckoro
MaTepuana  TMPOMCXOAMT  JAJbHEHIICE  pasBUTHE  AITOPHTMHYECKOrO  H
a0CTPAaKTHOTO MBIILIEHHs O0Yy4arolMxcs, (POPMHUPYIOTCS HABBIKM NEAYKTHBHBIX
paccyxkieHud, paboThl ¢  CHMBOIBHBIMH  ()OpMaMH,  MPEACTAB/ICHHSA
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHIE PABEHCTB M HepaBeHCTB. AsreOpa
npennaraer 3(QQEKTUBHbIE HWHCTPYMEHTBI [ PEHICHUS TMPAKTHYECKHX H
€CTECTBEHHO-HAYYHBIX 3a/1a4, HATJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxareabHO-MeTOAHYeCKas JHHUA «DYHKUMHM M rpaQuKu» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JTMHHAMH Y4€OHOro Kypca, MOCKOJNBKY B KaKOM-TO
CMBICJIE 3a1a8T TOCJIEA0BATEIBHOCTh H3y4CHHs MaTepuaa. M3yueHue CTerneHHOH,
MOKAa3aTeabHOM, 10rapu(MHUUECKOl U TPUTOHOMETPUYECKUX (DYHKIIMH, X CBOMCTB
¥ rpadMKOB, MCIOJIb30BaHUE (QYHKIMH [UIS pelIeHMs 3a1a4 U3 APYrHX y4eOHbIX
MPeAMETOB W PEaNbHOH KM3HH TECHO CBA3aHO KaK C MATEMATHYECKHM aHAJIM30M,
TaK M C pElIEHHEM ypaBHEeHHH W HepaBeHCTB. IIpu 3TOM 00/bLIOE BHHMaHHE
ynensercs GOPMHPOBAHUIO YMEHUS BhIpaXaTh (HOPMYJIAMH 3aBUCHMOCTH MEXIY
Pa3IMYHBIMM BEJIMYMHAMH, HMCCIIEA0BATh MNOJYYEHHbIE (QYHKIMH, CTPOMTH HX
rpaduki. Marepuan 3Toi cojepKaTeTbHON JIMHUY HAlleIeH Ha Pa3sBUTHE YMEHHH
W HaBBLIKOB, TMO3BOJIAIOIIMX BBIPAKATh 3ABHCUMOCTH MEKIY BEIHYHHAMH B
pa3zau4HOi (hopMe: aHAIMTHYECKOH, rpaduyeckodt M cioBecHOH. Ero msydcHme
CIOCOOCTBYET PasBUTHIO AJFOPHUTMHYECKOTO MBIILICHMS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUH, UCTIOJIB30BAHUIO QHAJIOTUH.

ConepxarenpHas THHHA «Hawana mareMaTHYecKoro aHajaH3a» I03BOJIAET
CYILIECTBEHHO PACIIMPHUTh KPYI KaK MaTeMaTHUYECKHX, TaK M NPHKIIAJHBIX 3a/1a4,
NOCTYIHBIX 00y4YarolMMCs, TaK Kak Yy HHUX TOSBISIETCA BO3MOMXKHOCTb CTPOMTD
rpadMKi CIOKHBIX (yHKUMH, onpenensaTe MX HAWOONbIIME M HAMMEHbILHE
3HAYEHHUA, BBIYMCIATH MIoWaAd (Guryp M oOBEMBI Tell, HAXOIWTh CKOPOCTH M
YCKOpEHHMs npoieccoB. JlaHHas cojaepikaTelbHas JIMHMA OTKPbIBAET HOBBIC
BO3MOKHOCTH TOCTPOEHHS MAaTEMaTHYECKUX MOJENCH peaabHbIX CUTYyalHH,
MO3BOJISIET HAXOJAUTh HAWIydllee pelICHUWE B [PUKIAIHBIX, B TOM YHCIE
COIMAJIBHO-3KOHOMHWYCCKHX, 3aJa4ax. 3HAaKOMCTBO C OCHOBAMH MaTeMaTHU4YECKOro
aHau3a crnocoOCTBYeT pa3BUTHIO aOCTPAKTHOrO, (OPMAIBLHO-IIOTMYECKOTO U
KPEaTHBHOTO MBINUIEHUS, (OPMUPOBAHUIO YMEHWH pAacrio3HaBaTh TMPOABICHUSA
3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHKE H HcKyccTBe. OOydaromHecs y3HawT O



BbLIAKIIHUXCA pe3y/ibTaTax, MOITYHYEHHBIX B XOIE€ pasBUTHA MAaTeMaTHKH KakK
HayKH, ¥ 00 UX aBTOpax.

CozeprkarenbHo-MeToandeckas JuHus «MHOKECTBA U JIOTUKa» BKIIOHACT B
ce0si MEMEHThl TCOPMHM MHOXKECTB M MaTeMaTHueckod norukn. Teoperuko-
MHOKECTBECHHBIE TIPE/ICTaBICHUA IPOHH3bIBAIOT BECH KYpPC LIKOJIbHOW MaTEeMaTHKH
M mpeiaraloT Haubosee YHHBEPCAIIbHBIH A3bIK, 00bEAMHAIIMNA BCce pasaeibl
MATEMATHKH M €€ TPHUIOKEHWH, OHH CBA3BIBAIOT pa3Hble MaTEMaTH4CCKHC
JTMCIMIUIMHBL M WX TPWIOKEHWss B eIuHoe uenoe. I103TOMY BakHO JaTh
BO3MOKHOCTh 00y4YaroleMycss TOHHMATh TEOPETHKO-MHOXECTBEHHBIN  A3bIK
COBPEMEHHOH MaTeMAaTHKH M MCIIOJIb30BaTh €ro /Ul BbIPDKEHHS CBOMX MBICTIEH.
JIpyruM BaKHbIM TPH3HAKOM MAT€MaTHKM Kak HayKd CIEAyeT IpH3HATh
CBOJMCTBEHHYIO el CTpOrocTh OOOCHOBAaHMH M CIICIOBAHHE ONPENETCHHBIM
MpaBuIaM  [IOCTPOGHMA  JIOKA3aTeNbCTB.  3HAKOMCTBO € DJICMCHTAMH
MATEMATHUYECKOH JIOrMKM CIOCOOCTBYET pPa3sBHTHIO JIOIMYECKOrO0 MBIIIICHHA
00y4arOIHUXCS, O3BOMAET HM CTPOMTH CBOHM PACCYKIEHHS HA OCHOBE JIOTHIECKHX
npasmi, GOPMUPYET HABBIKH KPUTHYECKOTO MBIIILICHHS.

B yuebHoM Kypce «Anrebpa M Hayana MaTEMAaTHYECKOro aHalu3ay»
MPHCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIENHMPOBAHMSA, KOTOPbIC MPH3BAHbI
croco6CcTBOBaTh  (POPMUPOBAHMIO HABBIKOB TOCTPOEHMs MOJENeH pealbHbIX
CHTYyal[Hi, MCCIIE/IOBaHUsS 3THX MOJEIEH C TOMONIBIO amnmnapara anreOpel U
MATEeMATHYECKOrO aHaIW3a, MHTEPNPETALMH TONYYeHHBIX pe3yibTaToB. Takue
3a/1aHMs BIUIETEHb! B KAX/IbIi U3 Pa3/i€/10B IIPOrpaMMbl, TOCKO/IbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO MCIOJNb3YCTCA Ui PElieHHs NMPUKIAAHBIX 3a1ad. [Tpu
PELIEHMH  PEATbHBIX  MPAKTHYECKMX  3a1a4  o0ydaioldecs — pasBUBAIOT
HaOJIFOAATEIBHOCTD, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aldcTparupoBaThCs,
MCIIONB30BATL  AHANOrMI0, 0000marh W KOHKPeTU3MpOBATh  HpoOIieMy.
JlesrenbHOCTh 10 (JOPMHUPOBAHMI0 HABBIKOB PEIICHHMA MPUKJIAAHBIX 3a1a4
OpraHu3yeTcs B NMPOLIEcce H3y4eHHs BCeX TeM ydeOHOro kypea «Anrebpa n Havana
MaTEMaTHYECKOT 0 aHAIN3a».

Ha wnsysenune y4deOnoro kypea «AureOpa m Hadala MarcMaTH4YCCKOIO
aHanu3ay orBoautcs 272 yaca: B 10 knacce — 136 vacoB (4 yaca B Hezeno), B 11
Kjacce — 136 yacoB (4 yaca B HEJEIO).



COJIEP’KAHHUE OBYYEHHUSA
10 KJIACC

Ynciaa 1 BBIYHCICHHA

Pauponanbubic yucaa. OGBIKHOBEHHBIC H JECATHYHbIE APOOH, TPOLEHTE,
OeckoHeuHbsle niepuopnueckue aApodu. IIpumenenue apoOeil ¥ NPOLEHTOB JUIs
peleHHs NPUKIAIHBIX 33184 U3 PA3THYHBIX OTPACeh 3HAHUH ¥ PEAbHON XKHU3HH.

JleficTBUTE/IbHBIE uMcna. PauvoHanbHbIE MW  HPPALMOHAJIbHbIE YHUCTA.
Apudmernyeckne  onepalMd ¢ ACHCTBUTENbHBIMM  4HCIamMu.  Moayib
JIEMCTBUTEIBHOrO YKcIa ¥ ero cBoicTBa. [Tpubnmxé€nnbie BRIYHCICHHS, NPaBUIIa
OKpPYTJICHHS, TPUKAIKA M OLICHKA PE3yNbTaTa BEIYMUCIICHUN.

Cremenr ¢ 1LeabIM MokazateneM. bunoMm Hewoortona. Mcmons3oBaHue
noaxoasiie GopMsbl 3alUCH AEHCTBUTENBHBIX YHUCE /IS PEIICHHs NTPAKTHYECKUX
3a/1a4 U TPECTaB/ICHUA [aHHBbIX.

ApuMeTHIECKHIA KOPEHb HATYPaJbHON CTCIICHM M €TI0 CBOMCTBA.

CremneHb C palMOHATBHBIM [OKa3aTeneM W €€ CBOWCTBA, CTENCHb C
ﬂCﬁCTBHTSHbe]M MOKa3aTeJIEM.

Jlorapudm umcna. CoiictBa norapudma. Jlecarnunsie W HaTypalibHbIE
J0rapuQmsl.

CuHyC, KOCHHYC, TAHTEHC, KOTAaHI€HC YHCIOBOIO aprymMeHTta. ApPKCHHYC,
ApPKKOCHHYC H apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHs ¥ HepaBeHCTBA

TokpecTBa W TOXISCTBEHHBbIE mNpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb
ypaBHCHHA. PaBHOCHJIbHBIC YpaBHEHHA H ypaBHeHHA-ciencTsusa. HepaseHcrso,
pelIeHHE HEPABEHCTBA.

OCHOBHbIE METOJIbI PEIIeHHs LENbIX U JPOOHO-PAllMOHAIBHBIX YPABHEHUN H
HEpaBEHCTB. MHOrOYICHbl OT OIHOW NepeMeHHOW. [leneHue MHOro4/IeHa Ha
MHOTOWIEH ¢ octaTkom. Teopema be3dy. MHorowieHsl ¢  LEIBIMH
k0 dunuentamu. Teopema Buera.

ITpeoOpa3oBaHHs YHCIOBbIX BHIPAXKCHUM, COAEPKALIMX CTEIICHH U KOPHH.

WppauuonanbHbie YPaBHEHHS. OcHOBHbIE METO/1bI peIIeHUA
MpPpaIMOHAIbHBIX YPABHEHHI.

[TokazarenpHbie ypaBHEHUs. OCHOBHBIC METOABI PEUICHUS MOKA3aTECIIbHBIX
ypaBHEHHH.

[Tpeobpa3oBaHue BeIPOKEHUI, COAEPKALIUX JTOrapUPMBI.

Jlorapupmudeckue YpPaBHEHMA. OcHOBHbIE METO/IbI pEelIeHus
norapu(MHUECKUX ypPaBHEHHH.
OcHoBHbIE TPUTOHOMETPHUYECKHE (hOopMyIIBI. [IpeobpazoBanue

TPUIOHOMETPHYECKHUX BhIPAKEHHH. PellleHne TPUrOHOMETPHUECKUX YPaBHEHHH.



PelieHre CHCTEM IMHEHHBIX ypaBHEeHHH. MaTpuua CHCTEMBbI JIMHEHHBIX
ypaBHenuit. Omnpenenurens MaTpHIbl 2X2, €ro TEOMETPUYECKHH CMBICT H
CBOMCTBA, BBIYMCIECHHE €r0 3HAYCHHUS, IPUMEHEHHE ONPENCITUTENSA U PEIICHUA
CHCTEMbI JIMHEHHBIX YypaBHCHMM. PelueHue NpPUKIAJHbIX 3a1a4 C MOMOIIBIO
CHCTEMbl JIMHCHHBIX ypaBHeHHH. MccaenoBaHue MOCTPOCHHOH —MOJCIH €
MOMOIIBIO MATPHIL H ONPEIeTHTEIEH.

[TocTpoeHHE MAaTeMaTHYECKUX MOJENEH peajbHOM CHTYyalHMH C MOMOIIBIO
ypaBHEHHI M HepaBeHCTB. [IpUMEHEHME YPAaBHEHWH M HEPABEHCTB K PELICHHIO
MaTeMaTHYeCKUX 3a]ad M 3a7ay W3 pa3uuHbIX 00nacTedl Hayku M peajbHOM
HHU3HH.

@OYHKIHH H rpapHKH

®ynkuua, cnocoObl 3aganus (GyHKUMH. B3aumHO oOparHble (yHKLHH.
Komnosuumss ¢yskumit. [paduk ¢QyHKuun. DiIeMEHTapHbie NpeoOpa3oBaHMs
rpagMKoB (yHKLHA.

OGnacTh onpejeieH!s U MHOXKeCTBO 3HadeHud (Qynkuud. Hymn yHkuum.
[IpOMEXYTKH 3HAKOTIOCTOAHCTBA. YETHBIC M HeuéTHbIe QyHKUMH. [lepuonuyeckne
yskuun. [IpoMEKYTKH MOHOTOHHOCTH (QYHKIHH. MakCHMYMbl H MHHHMYMBI
¢yukimu. Haubonbiee U HaMMeHbllIee 3HaUeHus (YHKIMH HAa POMEXKYTKE.

JluHelHas, KBajpaTHuHas W ApOOHO-THHEHHas (QYHKLIMH. DJIEMEHTapHOe
MCCJIEIOBAaHKME U TTIOCTPOEHUE HX IPadUKOB.

CreneHHas (yHKLHMsS ¢ HATYpaJbHBIM M 1IeIbIM Noka3areneM. E€ cBokcTBa
rpapuk. CsoiictBa W rpadHK KOpHA n-0oH cTemeHH Kak (QyHKUMH 0OpaTHOH
CTEINEHH C HATYPaJIbHbIM [OKA3aTENIEM.

[MokaszatenbHas ¥ jorapudmudeckas (YHKUHH, HX CBOHCTBA M rpaduKu.
Hcnonp3oBanue rpadukoB QYHKIMI 115 PEIICHUS YPABHEHUIH.

TpuroHoMerpuyeckas OKpPYKHOCTb, ONpPEEICHHE TPUIOHOMETPUUECKUX
(yHKLMI YUCIIOBOIO apryMeEHTa.

OyHKIMOHAIbHbIE 3aBHCHMOCTH B pPEalbHBIX TMPOIECCaX H  ABJICHHAX.
['padmkn peaabHbIX 3aBUCHUMOCTEH.

HavaJia MaTeMaTH4ECKOI0 aHAJIN3A

[TocnenoBaTenbHOCTH, CrocoObl 3aJaHusi MOCien0BaTeNbHOCTEH. Meton
MaTeMaTHYeCKOH WHTYKLMH. MounoToHHbIE u OrpaHUYEHHbIE
NOC/Ie0BaTeNbHOCTH. VIcTOpHsSI BO3HMKHOBEHUS MaTEMaTH4YECKOrO aHajM3a Kak
a”aau3a 0ECKOHEYHO MaJIbIX.

Apudmeruyeckas U reoMerpuydeckas nporpeccuu. beckoneuHo yoObiBarouias
reoMerpuyeckas nporpeccus. CymMma OecKOHEYHO yObIBaKOIIEH IeOMETpHUYECKOH
nporpeccuu. JIMHEHHbINA U SKCNIOHEHLUAIBHBIN pocT. Yucno e. DopMyna CI0KHbIX
npoueHToB. Mcmonmp3oBanue mnporpeccMM  AAA  PELICHMA pealbHBIX 3aaad
MPUK/IAHOTO XapakTepa.



HenpepbiBHbie (YHKIHMM ¥ HX CBOHcTBa. TOYKM paspbiBa. ACHMIITOTI
rpadukos (yskumit. CsoiictBa (yHKIMH HenpepbiBHBIX Ha oTpeske. Merox
MHTEPBAJIOB /Ul peuleHHs HepaBeHCTB. I[IpUMEHEHHE CBOWCTB HENPEPhIBHBIX
GyHKLMI 1S peleHus 3a/1a4.

IlepBas 1 BTOpas Npou3BOAHbIE QYHKUUK. ONpe/eneHue, reOMETPUYCCKUH 1
(hH3HUECKHIT CMBICI IPOH3BOJHOH. YpaBHEHHE KacaTelbHOH K rpapHKy (yHKLMH,

ITpousBonHble  2yieMeHTapHBIX  (QyHkumi.  IIpou3BogHas — CyMMBI,
NPOU3BEIEHHs, YACTHOTO U KOMIIO3HLHH (YHKIMH.

MHO0KeCTBA H JIOTHKA

MHOKeCTBO, OMepalyy Haj MHOKECTBAMH M WX CBOMCTBA. JlMarpammbl
Diinepa—Benna. [lpumenenue TEOPETHKO-MHOXKECTBEHHOTO —amnmnapara Uit
OMUCAHUA pPEaNbHBIX TPOLECCOB M SBICHHH, NPH pEIICHHM 3a1a4 M3 JAPYrux
yueOHbIX IPEJMETOB.

OrnpenieieHle, TeopeMa, CBOHCTBO MaTeMaTH4YecKoro o0bekTa, CIe[CTBHE,
JI0Ka3aTe/1bCTBO, PABHOCHIIbHBIE YPABHEHHS.

11 KJIACC

Yuci1a 1 BLIYHCICHHSA

HatypanbHeie ¥ 1enble Yucna. [IpUMEHEHHE NPU3HAKOB JIEJIMMOCTH LIeJIbIX
ypcen, Haubonpmuit oOmmii geaurens (manee — HOJl) m Hammenbiuee obmee
kpatHoe (nanee — HOK), octatkoB o Moaymo, airoputMa EBKIHza 1uis pereHus
3aj1ay B LEJIbIX YUCIaX.

KomruiekcHble 4ucna. Anrebpaudeckas M TPUTOHOMETpHYECKas (OpMbI
3alMCH KOMIUIEKCHOrO 4YHCia. ApH(METHYECKHE OMNeEparyu ¢ KOMIIICKCHBIMH
yucaaMu. M300paxeHne KOMIUIEKCHBIX 4YHMCEJl Ha KOOPAMHATHOM IIOCKOCTH.
dopmyna Myaspa. Kopau n-oii crerneHn u3 KOMIUIEKCHOro uucia. IlpuMenenune
KOMIUTEKCHBIX YMCEJT JUIS PelleHH QU3HYECKHX U FeOMETPUYECKHX 3a/1a4.

YpaBHeHHS H HEPABEHCTBA

CucreMa M COBOKYITHOCTh YPABHCHHH M HEpPaBEHCTB. PaBHOCHIIbHBIC
CUCTEMBI H CHCTEMBI-CIICICTBHA. PaBHocunbHbIE HEpPaBCHCTBA.

Orbop  KOpHEH  TPUrOHOMETPHYECKHMX  YPAaBHEHMH C  IIOMOILBIO
TPUrOHOMETPHUYECKOH OKPYKHOCTH. PelieHne TpUroHOMETpHYECKHX HEPABEHCTB.

OCHOBHBIE METOJABI DPEHICHUS [OKa3aTelbHBIX M JIOrapHM(pMHUECKHX
HEPaBEHCTB.

OCHOBHbIE METO/Ibl PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJbl PEIICHHUS CUCTEM H COBOKYMHOCTEH pallMOHAJIbHBIX,
HPPAIMOHABHBIX, MOKA3aTEIbHBIX U IOTAPUOMHYECKUX YPABHEHHH.

VpaBHEHHs, HEPABEHCTBA U CHCTEMBI C NapaMeTpaMH.



[IpuMeHeHHe  ypaBHCHMH, CHCTEM M HEPABEHCTB K PCIICHHIO
MaTeMaTHUeCKMX 3a7ad M 3a7ad M3 pPasIMuHbiX oOmacTell HayKH M peabHOMH
’KU3HH, HHTEPIIPETaLHs OJTY4YCHHBIX PE3Y/IbTaTOB.

@yHKIHH ¥ rpaQuKH

[paduk Kommosuuu (yHkumid, [eomerpudeckue 00pasbi ypaBHEHMH K
HEPABEHCTB Ha KOOPJHHATHOH TIOCKOCTH.

TpuroHoMeTprYecKue (yHKIMH, X CBOHCTBA U IPaHKH.

I'paduueckre METOIbI PCIICHHS YPaBHECHW# M HepaBeHCTB. I papuyeckue
METO/IbI PEeLLICHHS 3a/1a4 ¢ NIapaMeTPaMH.

Wcnons3oBanne rpadukoB QYHKUMH JUIA HMCCIEI0BaHHMA TIPOLCCCOB H
3aBHCHMOCTEH, KOTOPbIE BO3HHMKAKOT NPH PELIeHHH 3a1ad U3 JPYruX yqeOHbIX
[PeIMETOB U PeabHOMN KU3HU.

Hauaia MaTeMaTH4YeCKOro aHA/IK3a

TIpuMeHeHHe IPOU3BOHON K HCCIEN0BaHMI0 QYHKIHH Ha MOHOTOHHOCTb
SKcTpeMyMbl.  Haxoskjenue — HaubONbIIEro M HAMMEHBIIETO  3HAYCHHH
HErnpepbIBHONW QyHKIMH HA OTPE3KE.

[IpuMcHeHHE MPOH3BOAHOM JUIA HAXOXKACHHS HAWIY4YLIEro pelieHus B
MPUKJIAJHBIX 3a]ayax, Ul ONpEIENEHUsi CKOPOCTH M YCKOPEHHMs Mporecca,
3a7aHHOr0 (OPMYJIOH MM rpadHKOM.

[TeprooOpa3Has, OCHOBHOE CBOMCTBO mnepBooOpasHbiX. IlepBoobpasnbie
yneMeHTapHbIX (yHKIMiT. [IpaBuIa HAXOKICHHSA TIEPBOOOPA3HBIX.

Wnrerpai. I'eoMeTpuyeCcKuit CMBICJI MHTErpalja. Briuucnenue
onpezeaéHHOro HHTerpaia o gopmyne HeroroHa-JIeibnuua.

[IpuMeHeHHEe MHTErpaja Al HaxOkKAeHWs IUIomaneit miockux Quryp u
00BEMOB reOMETPHYECKHX TEJL.

[Ipumepsl peuieHui  auddepeHHanbHpIX ypaBHeHHH. Maremaruyeckoe

MOJIETMPOBAHUE PEAIbHBIX MPOLECCOB C MNOMOWIbI  Au(depeHIHaTbHBIX
ypaBHEHHH.



[UIAHUPVEMBIE PE3VJIBTATEI OCBOEHUSI VUEBHOI'O KVPCA
«AJI'EBPA 151 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHETO OBIUEIO
OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

1) rpakaaHCcKOro BOCIHTAHMUA:

c()OpMHPOBAHHOCTb IPAKIAHCKOH MO3HLKMH 00Yy4arOIIerocs Kak akTHBHOIO H
OTBETCTBEHHOIO  4YjE€Ha  pocCHiickoro  oOmiecTBa,  NPEIACTaBJICHHE O
MATEMATHYECKHX OCHOBAX (YHKIMOHHMPOBAHHS PA3IH4YHbIX CTPYKTYP, SBJIEHHH,
mpoLenyp TPaXKIaHCKOro o0mecTBa (BBIOOPBI, OMPOCHI M JpYyroe), yMEHHe
B3aUMOEHCTBOBATE C COLMAJIbHBIMH HHCTHTYTaMH B COOTBETCTBHM C HX
(GYHKIMAMH U Ha3HAYECHHEM,

2) NaTPHOTHYECKOI0 BOCIIHTAHUSA:

chopMHPOBAHHOCTE POCCHHCKON TI'PaKAAaHCKOH MACHTHYHOCTH, YBAXKCHHS K
NPOLLIOMY M HACTOSILEMY POCCUICKOM MaTeMaTMKH, [IEHHOCTHOE OTHOLICHHE K
JIOCTHKEHUSIM POCCHICKUX MaTeMaTHKOB M POCCHICKON MAaTeMaTH4€CKOU LIKOJIBI,
MCIIOJIb30BAHUE 9THMX JIOCTHXKEHMI B [APYrMX Haykax, TEXHOIOrusx, cdepax
YKOHOMHMKH;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCTIHTAHHS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapozaa, choOpMHPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHS, ITHYECKOIO MMOBEJIEHHS, CBA3AHHOIO C MPAKTUYECKUM
[IPUMEHEHHEM JIOCTHXKEHUH HayKM M JIeITEbHOCTBI0 Y4YE€HOr0, OCO3HAHHUE
JIMYHOr0 BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO OyyLIETO;

4) 5cTeTHYECKOr0 BOCIIUTAHMA:

ICTETHYECKOE OTHOUICHHE K MHUPY, BK/IKOYAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEpHOCTEH, 00BEKTOB, 3a/1a4, pPEelIeHUH, PacCyKIEeHUNH, BOCTIPUUMUYHBOCTD
K MaT€éMaTHYECKHM acCleKTaM Pas3jIHYHbIX BHIO0B HCKYCCTBa;

5) puznueckoro BoCIUTAHMSA:

Cc()OPMHUPOBAHHOCTb YMEHHS TMPHMEHATb MAaTEMAaTHYCCKHC 3HAHUA B
MHTEpecax 310poBOro v 0e3onacHoro obpasa xu3HU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 30pPOBBI0 (310pOBO€ MHUTaHHE, COATaHCHPOBAHHBIA PEXKHUM 3aHATHH H
OT/IbIXa, peryispHas Gu3M4eckas akTHBHOCTB), (PH3MYECKOE COBEPIICHCTBOBAHUE
[IPH 3aHATHAX CIIOPTHUBHO-030POBUTEIBHOM JEATEIBHOCTBIO;

6) TPYA0BOTrO BOCIIHTAHHS:

FOTOBHOCTh K TpYydy, OCO3HAHME L[IEHHOCTH TPYIOMI00Us, HHTEpec K
pazauunbiM - cepam  npodecCHOHATBHOH  NCATCIBHOCTH, CBA3AaHHBIM  C
MaTeMaTHKOH H €€ NPUIOKEHUAMH, YMEHHE COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymeit mnpodeccun M peain30BbIBaTb COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,



FOTOBHOCTH M  CMOCOOHOCTb K  MaTemMarhdeckoMy  O0pa3oBaHHIO U
caMo0Opa30BaHMI0 Ha MPOTSKEHMHM BCEH JKM3HHM, TOTOBHOCTb K aKTHBHOMY
Y4ACTHIO B PENIEHNH IPAKTHIECKHX 3a71a4 MATEMAaTHIECKOH HANPaB/ICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIIHTAHMA:

c()OPMHPOBAHHOCTb ~ IKOIOTHYECKOH  KyIbTYpbl, ~MOHMMAHHME BIUAHUA
COLIMAJILHO-3KOHOMHYECKHX MPOLECCOB Ha COCTOSHHE I’IpHpOJIHOﬁ H COI_[HaJ'leOﬁ
cpe/ibl, 0CO3HAHHUE TI00aIbHOr0 XapakTepa 9KOI0rHYCCKuX npo0JieM, OpHEHTALHSA
Ha TPUMEHEHWE MAaTeMaTHYeCKMX 3HAHMH Ui pElICHUs 3a1ad B obnactu
OKpYKalolllell Cpebl, MIaHMPOBaHWE TOCTYNKOB M OLEHKH HX BO3MONKHBIX
MOCJIEICTBHUH [T OKPYKAIOIIEH CPEebl;

8) HEHHOCTH HAYYHOI0 MO3HAHMSA:

c)OpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pPasBuUTHs  HAykd M OOUIECTBEHHOM  NPAKTUKK,  IOHMMAHHC
MaTeMaTHYeCKOH HAYKH Kak cepbl 4YelOBEYECKOH IEATENbHOCTH, JTanoB e€
Pa3sBUTH W 3HAYAMOCTH JUIA DasBUTHsA LMBHIM3ALMHK, OBJNAJEHHUC S3BIKOM
MAaTeMaTHKH M MAaTEeMaTHYEeCKOH KYJIbTypOHM Kak CPEICTBOM I[IO3HAHMA MHDA,
FOTOBHOCTH OCYILECTBIISATH IMPOEKTHYK H HCCIEI0BATE/IbCKYIO ACATCIBHOCTD

UHJIWBUAYAJIBHO U B IPYINIIC.

METANPE/IMETHBIE PE3YJIbTATbI

ITo3naBaTe/ibHbIEe YHHBePCAJIbHbIE YUeOHbIe TeHCTBHS

ba3oBble JIOrHYeCKHe AeHCTBUSA:

BBIABIIATD M XapakTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHUECKHUX
OOBEKTOB, ~IOHATHMH, OTHOWIEHWH MEXTy MOHATHAMH, (HOPMYTHPOBATH
OTIPC/ICICHNUS MMOHATHH, YCTAHABIMBATE CYIIECTBEHHBIMH MPH3HAK KJIACCH(HKAIIH,
OCHOBaHMA 1A 0000IIEHHNA M CPABHEHHSA, KDHTEPHH IIPOBOAMMOr0 aHAJIM34;

BOCNIPUHMMATh,  (QopmynaupoBaTh Npeodpa3’oBbIBATE  CYHK/ICHUS:
YTBCPAHTE/ILHLIC H OTPHUATEIbHBIC, CAMHUYHbIE, YACTHBIE W OGIIHE, YCIIOBHbIC,

BBIABJIATHD MaT€eMaTUUECKHE 38KOHOMepHOCTH, B3aHMOCBSA3H H HpOTHBOpC‘{H}I
B (haKkTax, DaHHBIX, HAOMIONEHUSIX U YTBEPXKACHHAX, NPEIIaraTb KPUTCPUM UIA
BBIABJICHUSA 3aKOHOMEPHOCTEH U MPOTHBOPEUHii;

ACIaTh  BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX |
WHIYKTHBHBIX YMO3AKITFOYCHHH, YMO3AKIIIOUCHUH O AHATOrHH:

IPOBOZUTL CAMOCTOATENBHO 10Ka3aTeIbCTBA MATEMATHYCCKHX YTBEPAKIACHUH
(IPAMBIE M OT NPOTHBHOIO), BHICTPAUBATS apryMEHTALKIO, IIPUBOIUTE PUMEPHI H
KOHTPIPUMEPbI, 000CHOBbIBATH COOCTBEHHBIE CYHKICHHUS 1 BbIBO/IbI;

BBIOWpaTh CHoco® pemienus yueGHON 3amaum (cpaBHMBaTh HECKOIBKO

BADHAHTOB  pPCLICHHA,  BbIOMpaTh  Haubojee MOOXOAAIHH ¢ yu4éTom
CaMOCTOSATENbHO BBIZIEJICHHBIX KDHTEPHEB).



ba3oBbie HCClIe0BATEILCKHE ICHCTBHA:

HCIIOJIb30BaTh BOMPOCHI KaK HMCCIEA0BATENbCKHH MHCTPYMEHT [O3HAHUA,
(GopMyTHpOBaTH  BONPOCHL,  (PUKCHpYIOIIME  INIPOTHBOpEYME,  Mpobiemy,
YCTAHAB/IMBATh MCKOMOE M JaHHOE, (OPMHPOBATH TMIOTE3y, aAPryMEHTHPOBATH
CBOIO MO3MLNI0, MHCHHUE,

IIPOBO/IMTH CAMOCTOATEIBHO CIIAHUPOBAHHBIH HKCIICPHMCHT, HCCIIE/I0BaHHE
[0 yCTAHOBJIEHHIO OCOOEHHOCTEN MaTeMaTHIECKOro oObeKTa, ABJICHHs, IIpoLecca,
BBISIBJIEHHMIO 3aBHCUMOCTEN MeX 1y 00BbEKTaMH, ABJICHUAMH, IPOLICCCAMH;

CaMOCTOATENILHO (OPMYIHPOBAaTh O00OIIEHHS] W BBIBOJBI M0 PE3yJbTaTaM
NpPOBENEHHOrO  HAONIO/IeHUs,  MCCIENOBaHWs,  OLEHMBATH  JIOCTOBEPHOCTDH
MOJTy4EHHBIX Pe3Y/IbTaTOB, BBIBOJOB M 000DILICHHH;

MPOrHO3UPOBATL BO3MOKHOE PAa3BUTHE MpOLECCA, a TaKXKe BbIABMIATH
MPEINOI0KEHUS O €0 Pa3BUTHH B HOBBIX YCIIOBMSIX.

PaGora ¢ unpopmanuen:

BBIABIATH JeDUUMTHl HHPOPMALMH, JaHHBIX, HEOOXOAMMBIX [UIS OTBETA Ha
BOTIPOC ¥ [UIsl PELEHMA 3a1a4H,

BeIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB Pa3IMUYHBIX THUIIOB, AHATTU3HPOBATD,
CHCTEMATH3MPOBATh M WHTEPIPETHPOBaTh HH(OPMALKIO PasTHYHBIX BHIAOB H
¢dbopm npeacTaBieHus;

CTPYKTYPHUPOBaTh HHM)OPMALMIO, MPEICTABIATh €€ B pa3iM4YHbIX (hopMax,
HILTIOCTPUPOBATh rpaduuecKy;

OLICHMBATh Ha1EKHOCTh nHpopMaLUn o CaMOCTOSITEJILHO
chopMynHUpOBaHHBIM KPUTEPHSM.

KoMMyHHKATHBHbIE YHHBepPCAIbHbIe y4eOHble NelCTBHA

O0wenue:

BOCIIPUHMMATH ¥ (POPMYIMPOBATh CYKIEHHUA B COOTBETCTBHHU C YCIOBHAMH H
[EeIsIMUA OOIlIEHMS, SICHO, TOYHO, TPAMOTHO BBHIPAXaTh CBOK TOYKY 3pPEHHS B
YCTHBIX M MUCbMEHHbIX TEKCTAX, AaBaTh HOSACHEHMs 110 XOAY PCLICHHs 3ajadqH,
KOMMEHTHPOBATh MOTYYEHHBIH Pe3ysIbTaT;

B Xoz€e 00CysKaeHus 3a7aBaTh BOIPOCH! 110 CYLIECTBY 00CYXKIaeMOW TEMBI,
npoOaeMbl, peIaeMol 3adayM, BBICKA3bIBaTh HJEH, HALICNICHHbIE HA TOHCK
peIlIEHNs,, COMNOCTAB/IATh CBOM CYXKJEHUS C CYXJICHHAMH JPYTHX YYacTHHKOB
auanora, oOHAPYXKUBATH Pa3JUYHe U CXOJACTBO TO3ULMM, B KOPpPEeKTHOH (hopme
dbopMyTUpOBATE PA3HOIIACHS, CBOM BO3PAXKCHMS,

NPEACTaBIATh PE3YJIbTAThl PELICHHA 3a1a4H, dKCIICPUMEHTa, HCCIICAOBAHUS,
MPOEKTa, CAMOCTOSTENBHO BBIOMPATh (OPMAT BBICTYIUIEHHS C Y4ETOM 3ajay
MPE3CHTALMH U OCOOCHHOCTCH ayIHTOPUH.

PerynsiTHBHbIE YHHBepca/IbHbIe y4eOHble AelicTBHSA



Camoopranu3anus:

COCTaBJIATH [UIAH, AJIFOPUTM PEIEHHUs 3a/1a41, BBIOHPATh CIOCO0 perleHus ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBAThH
 KOPPEKTHPOBATH BAPUAHTHI PEILICHHI ¢ y4ETOM HOBOW HH(POPMALIHH.

CaMOKOHTPO/Ib, IMOLUHOHAIbHBIH HHTE/LICKT:

Blajerh  HaBbIKAMM  IIO3HABAaTeJbHOH  pe(ieKCHH  KaK  OCO3HaHMW:
COBEpIIAEMBIX JCHCTBHI ¥ MBIC/IMTEIbHBIX MPOLECCOB, MX PE3YIbTATOB, BJIALCTH
crioco0aMy  CaMONpPOBEPKH, CAMOKOHTPOJI Ipouecca M pe3yiabTaTa pClICHHSA
MaTEMaTHYECKOH 3a1auH;

MpeaBHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTDH MpPH PEIICHAH 3a/1a4H,
BHOCHTH KOPPEKTHBbI B IEATEBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHUBATH COOTBETCTBHE PE3YIbTATA IIETH H YCIOBHAM, O0BACHATH IPUUHHBI
JOCTMIKEHHS MM HENOCTHIKEHHS PE3yNbTaTOB AEATEIbHOCTH, HAXOIUTh OLIKOKY,
NaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHaA AEATEbHOCTD:
[OHMMATh H HCIIOIL30BaTh MPEHMYIIECTBA KOMAHIHOH H HHMBH/1yaJIbHOH

paGOTHI TNpHM pellleHud y4eOHBIX 3ajay, MNPUHMMATh LEIb COBMECTHOH
JEeATENIbHOCTH, TUIAHHUPOBATDL OpraHu3anuio COBMECTHOM pa60TbI, pacrpelaCiiaTb
BAABl PabOT, JOroBapMBaThCs, OOCYXIaTh TPOLECC W pe3yabrar paboThl,
0000maTh MHEHHS HECKOJIBKHMX JIFOJCH;

yuacTBOBATh B IPYNMOBBIX (opmax paborel (0Ocys;xkaeHns, 0OMeH MHEHHH,
«MO3TOBBIC INTYPMbI» M  HHBIE€), BBHIOJHATH CBOK 4YacTb paboOThl U
KOOPJMHHUPOBAThL CBOM JEHCTBHA C JAPYTMMH 4YJI€HAMH KOMAaHIbI, OLICHUBATh
KauecTBO CBOETO BKJIA/la B OOMIUH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
Y4aCTHHKAMH B3aHMOCHCTBHA.

INPE/IMETHBIE PE3YJIbTATbI

K konmy oOGydeHuss B 10 kaacce obyuarommiics MONYUUT Clenylouue
MIpEAMETHBIC PE3yNIbTaThl 110 OTJEIbHBIM TeMaM paboyel mporpamMmsl y4eOHOro
Kypca «Anre0dpa u Hayajla MaTEMAaTHUYECKOTO aHAJTH3a»:

Yuc1a H BLIYHCICHHS

CBODOZHO ONEPUPOBATh MOHATHAMH: PALMOHAIBHOE YHCIIO, GECKOHCUHAS
mepuoauueckas ApoOb, IMPOLEHTHI, HPPALMOHAILHOE YHCIO0, MHOKECTBA
PalMOHANBHBIX M ICHCTBUTEIBHBIX YHCE/, MOIYJIb JIEHCTBUTETBHOTO 4yuCha;

MPUMEHATb APOOM W TPOUEHTHl IS pEILCHUS NPUKIAAHBIX 3a1a4 U3
Pa3IMYHBIX OTPAC/IEH 3HAHHH U peanbHOM KU3HMU;

MPUMEHATH NPHOIMKEHHBIE BLIYUCIICHHUS, TIPABHIA OKPYTJICHHS, IPUKUIKY H
OLICHKY pe3YyJ/ibTaTa BhIYHCIICHHH;



cBOOO/IHO OMNEPUPOBATH TOHATHEM: CTENEHb C LEIbIM [OKa3aTelleM,
MCIT0JIb30BaTh MOAXOAALIYIO0 (POpMY 3arucH JAeHCTBUTENBHBIX YUCE LIS PEIICHHUSA
MPpaKTHYCCKUX 3a/1a4 H 1IPeACTaBJICHHUA JaHHBIX ]

cBOOOIHO ONEPUPOBATH MOHATHEM: apU(PMETHYECKUN KOpEHb HATypajJbHOH
CTEIICHH,

cBOGO/THO OTIEPHPOBATH MOHATHEM: CTEIEHb C PALIMOHA/IbHBIM [10Ka3aTeleM;

CBOOOAHO OMNEPUPOBaTH TOHATHUAMHU: Jorapudm umMcna, JECATHUYHBIE H
HaTypajbHbIE JOrapudmbl;

cBOOOAHO ONEPUPOBATh MOHATHAMM: CHHYC, KOCHHYC, TAHI'CHC, KOTAHI'€HC
YUCJIOBOIO apryMEHTa;

ONEPUPOBATh MOHATHAMM: APKCHHYC, aPKKOCHHYC M apKTaHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHEeHHs H HEPABEHCTBA:

CBOﬁOJ],HO OIIepHPOBATE MOHATHAMU. TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCH/IbHBIC YPABHCHUA M YPABHCHUA-CIICICTBUA, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHATh Pa3JIM4HbIE METOABl PEIICHHA paLMOHAIbHBIX W JIpoOHO-
pallMOHANBHBIX YPAaBHEHWi, MPUMEHATh METOJ WHTEPBAJIOB JUIS pEHICHUs
HEPaBEHCTB;

CBOOOZHO OMNEpPUpOBaTh MOHATHAMMU: MHOTOYJIEH OT OJHOW TEPEMEHHOM,
MHOTOWIEH C UEIbIMH KOI(PHULHEHTaMH, KOPHH MHOIOWICHA, [PHMEHSThH
JICIICHHE MHOIOYJICHAa HA MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUIS pEILIeHHs 3a/1a4;

CBOOOJHO OMEPUPOBATH TMOHATHUAMH: CHCTEMA JIMHEHHBIX ypaBHEHMIA,
MaTpHIa, OMpEAeNUTelb MATPHUbl 2 X 2 U €ro TeOMETPHYECKHH CMBICI,
HCTIONb30BATh CBOMCTBA ONPENEHTENS 2 X 2 JUIS BBIYMCIEHHS €ro 3HAYCHHS,
[IPUMCHATE  OTIPENENHUTCH UL PCIICHUS CHCTEMbI JIMHEHHBIX yPAaBHEHHIA,
MOZAEITHPOBATh pPeaibHbIC CUTYAaLHH C IOMOLLBI CHUCTEMbI JIMHEHHBIX YPaBHEHUH,
HCCJICN0BATL  TIOCTPOCHHBIE MOJETH C IIOMOMIBIO MATPHI H ONpEACIHTENEH,
HHTEPIPETHPOBATH MOJTYYCHHBIH PE3yIbTAT;

MCTIOTL30BATE  CBOHCTBA ACHCTBMH ¢  KOPHSAMM  JUIs [peoodpazoBanus
BbIPaKEHHIA;

BBINOJIHATHL NPE00pa30BaHUs YHCIIOBBIX BBIDQXKEHHH, COAEPIKALIHX CTEIICHH C
PallMOHANILHBIM [10KA3aTEJIEM;

HCII0JIb30BaTh CBOMCTBA JorapupmMos IUTA npeobpa3zoBaHus
JIOrapu()MHYECKHX BBIPAKEHHIA;

CBOOOZIHO ONEPUPOBATH MOHATHAMMH: HppalMOHAIbHBIC, MOKA3aTelbHbIE M
norapuMuyIecKue ypaBHEeHHS, HAXOAUTh HX PEMICHHA C MOMOLLBIO PABHOCHJIBHBIX
NEPEXO/I0B HITH OCYLIECTBJISAA IIPOBEPKY KOPHEI;



[IPUMEHSATH OCHOBHbBIC TPUTOHOMETPHYECKHE QOPMYJIbI JId npeo0pa3oBaHus
TPUTOHOMETPUYECKHX BbIPaKCHHI;

cBOGOJIHO OMEPUPOBATH MOHATHEM: TPHUTOHOMETPHYCCKOE YPABHCHHE,
npUMeHsATh  HeoOXxomumble  (opmynmbl I8 PEIICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHX yPaBHCHHUH;

MOZE/IMPOBATh pealbHble CHTYalHH Ha A3bIKE anreOpsl, COCTABIATH
BBIPAXKCHHA, YpaBHCHHA, HEpaBeHCTBA IIO YCJIOBHIO 3aJadyM, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCTIONB30BAHMCM ammapara anreopel.

DYHKIHH H TPAQHKH:

cBOGOIHO ONEpPUPOBaTh MOHATHAMH: (DYHKIHs, CTIOCOOBI 3a1aHHs byHk1uy,
B3aMMHO OOpaTHble (YHKIHMH, KOMIIO3MIMS (YHKIMH, rpapuk byHKLHH,
BBITIONHATH IEMEHTapHbIe IPeoOpa3oBanus rpahuKoB QyHKIHH;

CBOOOIHO ONEPUPOBATH MOHATHAMH: 00JNACTH ONMPECICHUA M MHOMXKECTBO
3HaYeHUH QYHKIMK, HYTH QYHKLMH, IPOMEKYTKH 3HAKOTOCTOAHCTBA,

CBOGOIHO OMEPUPOBATh TMOHATHSAMU: HETHbIE M HEYETHbIC (YHKLHH,
reproAMuecKue (QYHKIHH, IPOMEKYTKH MOHOTOHHOCTH (YHKIHH, MAKCHMYMBI H
MHUHEMyMbI (DYHKIHH, HauGonbluee M HAHMeHblIee 3HAuYeHHe (QYHKIMM Ha
MPOMEKYTKE;

cBOOOTHO ONEPUPOBATH MOHATHAMMU: CTENEHHas QYHKIMS C HATYpajibHBIM H
LeJBIM TIOKa3aTeneM, rpaduk cTeneHHOH (yHKIHMH C HATypalbHbIM H LEITBIM
nokasartesneM, rpaguk KOpHA N-Oi CTENEHH Kak (YHKLHH OOpaTHOH CTENEHH C
HATypaJibHLIM I10KA3aTeleM;

OrNepUpoBaTh TMOHATUAMH: JIMHEHHasA, KBaJpaTWyHas M APOOHO-TMHEHHAs
(yHKLIHH, BBITOIHATE 3JIEMEHTAPHOE UCCIIEI0BAHHE H IIOCTPOCHUE HX IrPaUKOB;

CBODOJIHO ONMEPHPOBATH TIOHATHAMH: TOKA3aTeNnbHAs M JiorapudMHUecKas
d)}’HKupm,u MX CBOHCTBA M TPAQUKH, MCTONb30BaTh MX TPAQUKH LIS pelICHMUS
YpPaBHEHHH;

CBOOOJHO ONEPHPOBATH IOHATHAMH: TPHTOHOMETPHYECKAsA OKPY>KHOCTD,
ONPEACICHUE TPUTOHOMETPUYECKHX (DYHKIMI YHCIIOBOTO apryMeHTa;

HCHOJIBSUOBB.TI: rpaguxn  QYHKUMH U4 MCCIEAOBAHMA  [IPOLIECCOB W
3aBHCHMOCTCH NPH PEIICHUH 3a1a4 M3 APYrUX Y4eOHBIX IPEAMETOB H pPeaibHOIA
JKU3HH, BBIPAXKATH (HOPMYyJIaMH 3aBHCHMOCTH MEK/Ty BETHYHHAMH;

Havajia maremMaTHyecKkoro anajiusa:

CBOOO/IHO ONEPUPOBATH MOHATHSMH: apUpMETHUCCKAA H TeOMeTpUdecKas
MPOrpeccus, GeCKOHEYHO YORIBAIOIIAsS FeOMETPHUCCKAS IPOIPECCHSI, THHEHHbIH 1
OKCIOHCHUHANbHBIH POCT, (JOPMyITa CIIOKHBIX [POLEHTOB, HMETh IPE/ICTABICHME
0 KOHCTaHTe;

HCIIO/Ib30BATh TIPOTPECCHM JUIS PELICHHS PEANbHBIX 3a7ad MPHKIagHOTO
XapakTepa;



cBOOO/IHO OIIEPUPOBATh MOHATHAMH: [TOCICI0BATEILHOCTD, crocoObl 3a1aHUL
[0C/Ie10BaTENbHOCTEH, MOHOTOHHBIE M OrpaHM4YEHHbIE [10C/IEA0BATEIbHOCTH,
[IOHMMATh OCHOBBI 3aPOJKICHHS MAaTEMaTHYECKOro aHaju3a Kak aHalu3a
0ECKOHEYHO MaJlbIX;

cBOOOJHO OMEPUPOBATh MOHATHAMM: HEMPEPBIBHBIC GyHKIHH, TOYKH
paspbiBa rpaduka QpyHKIHH, aCHMITOTI rpagHKa (hyHKLHH;

cBOGOHO ONEpUpOBaTh TMOHATHEM: (YHKIMs, HENpEphiBHAA Ha OTPE3KE,
PUMEHSATH CBOWCTBA HEMPEPBIBHBIX (YHKIMH IS PEIICHUS 3211,

cBOOOAHO OTEPUPOBATh IOHATHAMM: TMEpBasi W BTOpas MPOH3BOJHBIC
DyHKLMH, KacaTenbHas K rpaduKy QyHKLIHH;

BBIYMCIIATH TPOM3BO/IHBIE CYMMBI, TIPOM3BEACHUS, YaCTHOrO W KOMMO3HIIMH
NBYX (YHKIMH, 3HATH TIPOU3BOIAHBIC DJIEMEHTAPHBIX (G YHKUHMIA;

MCIIOJIb30BaTh T'€OMETPUYECKU M (PU3HYECKUH CMBICT MPOM3BOAHON JUIA
pelieHus 3aaay.

MHoOKeCTBA M JIOTHKA:

CBOOOJHO  ONEPHPOBATH  TOHATHAMH:  MHOKECTBO,  OICpalvu  Hal
MHOKECTBAMH,

MCIONB30BATh TEOPETHKO-MHOKECTBEHHbIH anmapar /s ONHCaH!s peaIbHbIX
MPOLECCOB W ABJICHHH, IIPH PELLICHHH 3a/1a4 U3 ApYyrux y4eOHBIX MPEIMETOB,;

cBOOOHO ONEPUPOBATh TOHSATHAMM: ONpEJENeHHE, TEOpEMa, YpaBHCHHE-
CJI€/ICTBHE, CBOHCTBO MaTEMAaTHYECKOro 00BEKTa, 10Ka3aTeNbCTBO, PABHOCUIIbHBIC
ypaBHEHHs ¥ HEPABEHCTBA.

K xoHuy oOydenus B 11 Kiacce 00yd4aroulHiCs MOMYy4HT CICAyIOLIHE
MpeMETHBIE PE3Y/IbTAThl 110 OTAEILHBIM TeMaM padodeil IporpaMMbl y4e0HOro
Kypca «Anrebpa ¥ Hayajga MaTeMaTHYCCKOTO aHaIU3a»:

YHCia 1 BLIMHCIICHHA:

cBOOOMHO OMEpUPOBATh MOHATHAMH: HATypanbHOE H ILEI0Ee 4HCIIO,
MHOXECTBA HATYPAJIbHLIX H LIEIBIX YHCE/, HCIOIb30BaTh IPH3HAKH JEJIHMOCTH
uensix yncen, HOJ[ u HOK natypanbHbIX yKcen UIs pelieHus 3aaad, NPUMEeHsTh
anroputm EBKinaa,

CBOOOIHO OMNEPHPOBATH MOHATHEM OCTAaTKa I10 MOAYJI, 3alHChIBATH
HaTypaJbHbIE YHCJIA B PA3JIMYHBIX [TO3ULIMOHHBIX CUCTEMAX CYMCIICHMS;

cBOOOJHO OMEPHPOBATh TOHATHAMU: KOMIUICKCHOE YHCIIO M MHOMKECTBO
KOMILIEKCHBIX YHCEJ, MPEACTaBIATh KOMILIEKCHBIE YHMCIA B alreOpanueckod u
TPUIOHOMETPHYECKON (OpPME, BBIMOIHATE APU(PMETHYECKHE ONEPALUU C HUMH U
M300paxkarh HA KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:



cBOGOIHO OMEpUPOBAThH MOHATHAMH: MPPALMOHAIbHBIC, MOKA3ATCIBHBIC H
norapudMuYecKHe HEPABEHCTBA, HAXOAWTh MX pelleHHd ¢ TOMOIIBIO
PaBHOCHJIBHBIX MIEPEXO/I0B;

OCYIIECTBIATE OTOOpP KOpHEH MNpH PEIICHWH TPUTOHOMETPHYECKOro
YPaBHEHUS,

cBOGOIHO ONEPUPOBATh MOHATHEM TPHTOHOMETPHYECKOE HEPaBEHCTBO,
MPUMEHATh ~ HEOOXOAMMble  (OpMY/bl Ul PEHICHMS  OCHOBHBIX  THIIOB
TPUIOHOMETPUYECKHUX HCPABCHCTB;

CBOGOIHO ONEPHPOBATH MOHATHSAMHA: CHCTEMA M COBOKYITHOCTb YPaBHCHHHA U
HEPABEHCTB, PABHOCHIIbHbIE CHCTEMbI W CHCTEMBI-CIIE/ICTBHA, HAXOAUTD PELICHHA
CHCTEMbI W COBOKYNHOCTEH pallMOHATbHBIX, HPPALHOHATIBHBIX, MOKA3aTENbHBIX H
norapu()MHUECKHX YPABHEHHI 1 HEPABEHCTB;

peuiatb PAlMOHAIIBHBIE, HUppALHOHAIbHBIEC, MOKa3aTeNIbHBIE,
norapu()MHYECKHE ¥  TPUTOHOMETPHYECKHE  YPABHCHMA M HCPABEHCTBA,
coJeprKalie MOYJIH U MapaMeTphbl;

MPUMEHATh Tpaduyeckue METO/Ibl ISl PELICHHs YPaBHCHHI W HEPABCHCTB, 4
TaKKe 3a/a4 ¢ rnapameTpaMH;

MOJIEJTHPOBATh pEalbHble CHTYAlMH Ha sA3bIKe anreOpbl, COCTABIATH
BHIDQJKEHHMs, YDAaBHEHHs, HEPABEHCTBA M WX CHCTEMbl MO YCJIOBHIO 3a/1d4H,
JICCITCIOBATh TIOCTPOCHHBIE MOJETM C MCIONb30BAHMEM anmapara anreOpsl,
MHTEPIPETUPOBATh MOIYYEHHBIA PE3YIIBTAT.

OyHKIHH H rpadUKH:

CTPOMTh TpahUKH KOMIO3MLMM (QYHKIMH C TIOMOLIbIO 3JIEMECHTAPHOIro
MCCIIEIOBAHUS U CBOMCTB KOMITO3UIIMYU ABYX (DYHKLHH;

CTPOMTb  IeoMeTpHYeckue 0o0pa3bl ypaBHEHHH M HEPABCHCTB  Ha
KOOPAMHATHOM ILIOCKOCTH;

CBOOOMHO ONEPHPOBATH [OHATUAMH: IPaQUKU  TPUTOHOMETPUYECKUX
(hyHKIIHIA;

NpPUMEHATh (DYHKIMH JUIS MOJEIMPOBAHMS M HCCIIEOBAHUA PEATbHbIX
[POLIECCOB.

Hauajia MaTeMaTH4Y€CKOI0 aHAJIH3a;

HUCTIOJIB30BATh MPOU3BOIHYH) JUIA HUCCcIIe10BaHus d)YHKLlHH Ha MOHOTOHHOCTb
M IKCTPEMYMBI;

HAXOIUTh HAUOOJbIICE U HAMMEHBIIEEe 3HAYCHUA (YHKLHMH HENPEPhIBHOU Ha
OTpE3KE;

MCIIO/Ib30BaTh TMPOM3BOAHYIO JUIS HAXOXIEHHS HAWIYdllero peiieHus B
NPUKJIAAHBIX, B TOM YHMCIE€ COLMATbHO-DKOHOMHMYECKHX, 3aja4ax, i
OTpeNeNeHHs CKOPOCTM M YCKOPEHHs Mpomecca, 3alaHHOro (Gopmyioi Wi
rpaHuKoM;



CBODOJIHO ~ OMEpPUpOBATH MOHATUAMHU: TepBOOOpa3Has, ONpeneTEHHbIH
MHTErpaj, HAXOIWTh MEepBOOOpa3HbIE AIEMEHTAPHBIX (YHKUMH M BBIYUCIIATH
uHTerpan no hopmyne Hetorona-Jleibuuua,

HAXOJMTH TUIONIAIH MIOCKHX (GUIYp U 00BEMBI TEI C MOMOILBIO HHTErpaa,

MMETh MpPCACTABICHHE O MATEMaTHYCCKOM MOJCIMPOBAHHM Ha MpPUMEPE
cocraBjieHHA AH(D(epeHIIHaIbHBIX YPaBHEHHI,

peliath NPUKJIAIHBIC 3a/1a4M, B TOM 4YHCIIE€ COLHAIbHO-3KOHOMHYECKOIO H
(H3MYECKOr0 XapakTepa, CPEACTBAMH MATEMATHYECKOTO aHAJTH3a.
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11.01.2024

49

CaoiicTsa U rpadMK KOpHs N-0OH CTCNeHH
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- 11.03.2024

|
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|
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_ YpaBHEHH#H

12.03.2024 |
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| |

| 75  METO/ibl PCUICHHS JIOrapH(pMHYECKHX 1
YPaBHEHHH

13.03.2024
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PeleHnue TpUroHoMeTpHYECKHX YPaBHEHHH |

PeliieH1e TPUrOHOMETPHYECKUX YPABHEHHH |

Pemenne TPHTOHOMETPHYECKHX %—uﬁ-wmmm::

PeleHue TpUroHOMETPUYECKUX YPAaBHEHUH

Penrenrie TpHrOHOMETPHUECKHX YPABHEHHH
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"TpUroHOMeTpHYECKHE wvim%m:_&_ H !
- TPHIOHOMETPHYECKHE ypaBHeHus"
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