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MNOSICHUTEJbHAS 3AITMCKA

Vye6HbIii Kypc «AnreGpa M Hauana MareMaTHYeCKOro aHaju3a» ABIACTCA
OJHUM W3 Haubojee 3HAYMMBIX B NPOrpaMMe CpPEIHEro obiero o6pa3oBaHuUs,
IOCKOJIbKY, C OJHON CTOPOHBI, OH 0DecreynBaeT HHCTPYMEHTAIBHYIO 0azy s
M3y4eHMs BCEX eCTEeCTBEHHO-Hay4YHBIX KypCOB, a € Jpyro# CTOpOHBI, GopMHUpPYeT
JIOrMYeckoe W aGCTPAaKTHOE MBILLIEHHE 00y9alomUXCs Ha YPOBHE, HEOOXOIUMOM
JUTSL OCBOEHMsI MHMOPMATUKH, OOIIECTBO3HAHMS, HCTOPHH, CIIOBECHOCTH 1 IPYTHX
JMCHMIUIMH. B paMkax HaHHOro y4eOHOro Kypca oOyyaroIuecs OBJIAICBAOT
YHHBEPCATLHBIM S3BIKOM COBDEMEHHOH HayKH, KOTOpas (GopMynupyer CBOU
JIOCTHIKEHHS B MaTeMaTuieckol dopme.

Vue6HbIi Kypc anrebpbl ¥ Hadal MaTeMaTH4eCKOro aHanu3a 3aKia/blBact
OCHOBY JUIsi YCIIEIIHOrO OBJAJeHHMs 3aKOHAMHU (Gu3MKKH, XUMHH, OHOJIOTUH,
OHHMAHMS OCHOBHBIX TEHJCHIM pa3BUTHs SKOHOMHUKH U OOILECTBEHHON KU3HH,
[I03BONAET OPUEHTHPOBAThCS B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO MCIIONB30BaTh MX IS JalbHEHIIEro o0Opa3oBaHus U B
[OBCEIHEBHOMN KU3HH. B TO e BpeMs OBNaJeHre aOCTPAKTHBIMA U JIOTHYECKH
CTPOrMMH KOHCTPYKLMSAMH aireOpsl M MaTeMaTHdecKoro aHammsa pa3BUBAcT
yMeHHE HaXOIUTh 3aKOHOMEPHOCTH, 06OCHOBBIBaTh HCTUHHOCTB, JOKa3bIBATh
YTBEpXK/IEHHUsI C MOMOIIBIO HHIYKIMH M pacCykaaTh ACAyKTUBHO, MCIIOJb30BaTh
06001IeHHe ¥ KOHKpETU3alLHio, abCTparnpoBaHWe | aHAIOTHIO, bopMupyet
KpeaTMBHOE U KPUTHYECKOE MBILIICHHE.

B xoze m3ydeHHs yueGHOro Kypca «Aiurebpa M Hadana MaTeMaTHHqecKOro
aHaMM3a» OOYYaIOLIMECs TIOMyYaloT HOBBIM OINBIT PEICHHUs NMPUKIALHBIX 3alad,
CaMOCTOSTENBHOrO MMOCTPOEHHsI MAaTeMaTHIECKHX MOJENeH peanbHbIX CUTyalLuH,
WHTEpIpPETALMH  TOJNYYeHHBIX  PEIUeHMH,  3HaKOMATCS  C  [pUMEpami
MaTeMaTU4ecKHX 3aKOHOMEpHOCTeH B IpuUpoje, Hayke M HCKYCCTBE, C
BBLIAIOIIMMHUCS MaTeEMaTHYECKUMHU OTKPBITUSMHU U MX aBTOPAMH.

VueGHBI Kypc O6NafaeT 3HaYMTENbHBIM BOCIMTATENbHBIM IOTCHIHAIOM,
KOTOpBIf peanusyeTcs Kak depe3 ydqeOHBIH MaTepual, CroCcOOCTBYIOLIUH
(hOPMHpPOBAHMIO HAyYHOIO MHMPOBO33DEHHS, TaKk U Hepe3 cenuduKy yueOHOM
NeATeNBHOCTH, TpeOyroleil MNPOJOJUKATENBHON — KOHUEHTpallMd — BHUMAaHHI,
CaMOCTOSTEIBHOCTH, AaKKypaTHOCTM W  OTBETCTBEHHOCTH 34 I0JTyYEHHBIN
pe3yJbTart.

B ocCHOBE METOAMKH OOydeHHs anrebpe W HadajaM MaTeMaTH4eCKOro
AHAJIN3a JEKHUT AeSTelbHOCTHBIM PHHLIAI 00yYeHHS.

B crpykType yduebGHOro Kypca «Aurebpa M Havana MaTeMaTHqeCkOro
aHAIM3a» BbIIENICHbl CIIENYIONe CONepKaTeIbHO-METOANYECKHE THHIH. «Yucna
1 BBIYKCIEHHs», «DYyHKIUU ¥ rpaduKu», «YpaBHEHUS W HEPABCHCTBAY, «Hayvaina
MaTeMaTHYecKoro aHanim3a», «MHokecTBa M JorMka». Bce  OCHOBHBIC



cofiep/KaTebHO-METO/IMYECKHe JIMHUK U3yHaroTes Ha NPOTSDKEHUM JBYX JI€T
oOy4eHHss Ha YPOBHE CPEIHEro ob1iero o6pa3oBaHHs, €CTECTBEHHO IONOJHAA
Apyr Apyra W MOCTENEeHHO HACHIIIACh HOBBIMH TEMaMH u pasjenamu. JlaHHBIHI
y4eGHbIi Kype SBISCTCS HHTErPaTHBHBIM, OCKOJBKY O0ObequHsieT B cele
colepKaHHe HECKOJTBKMX MaTeMaTH4eCKHX IHCLHILIAH, TaKUX Kak anreodpa,
TPUTOHOMETpHSI, MaTeMaTH4eCKUH aHailu3, TEOpHs MHOKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo Mepe TOro Kak 06ydJaromuecs: OBIAJIEBAIOT BCE Oonee
IIHPOKUM MaTeMaTUYECKUM allapaToM, y HUX nocienoBareabHo GOpPMHUPYETCs U
COBEpIIEHCTBYETCSl YMEHHe CTPOMTb MATeMaTMHYECKYIo MoZellb pealbHON
CHTyallMy, TPUMEHATh 3HAHUsI, MOJTY4eHHbIC DU U3yHCHUH y4eOGHOrO Kypca, Uil
peLleHHs] CaMOCTOSITEIBHO chopMyITHPOBAHHON MaTeMaTU4YeCKOHU 3aJa4yH, a 3aTeM
MHTEpIpPETHPOBATH CBOW OTBET.

CopepKaTellbHO-METOIMYeCKas JHHUA «Ypcna ¥ BBIYMCIEHUS» 3aBeplIacT
(hopMHUpOBaHHE HABBIKOB MCIOJIB30BAHHS NefiCTBUTEIFHBIX YMCeN, KOTOpOoe OBLIO
HAYyaTo HA ypOBHE OCHOBHOIO OOILEro 00pa3oBaHUs. Ha ypoBHe cpefiHero o0uiero
o6pasopanusi 0CO00Oe  BHMMAHHE  YACTACTCS (GOpMHPOBAHKIO ~ HABBIKOB
pAIMOHAIIbHBIX BBIYMCIICHHH, BKIIOYAIONIMX B cebsi MCIOIB30BaHUE PaA3TUYHBIX
dhopM 3amMCH YMCIa, YMEHHe JeNnaTh MNPUKANKY, BBITTOJIHATE TPUOIMKEHHBIE
BBIUMCJIEHHSI, OLIEHUBATh YUCIIOBBIC BBIPAKCHUSA, pabotath ¢ MaTeMaTUYeCKUMH
KOHCTAHTAMH. 3HAKOMble OOYYAIOLIMMCS MHOXECTBA HATypasibHBIX, MCIBIX,
pAlMOHANBHBIX M JICHCTBUTENBHBIX  HHCE] JIOTIONHAIOTCSL  MHOXECTBOM
KOMIITEKCHBIX dHcel. B KaKIOM 43 OTHX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHble eMy creluudecKde 3ajadd M Onepaluu: [EeICHHC HaIelo,
OrepUpOBaHME OCTaTKAMM Ha MHOXKECTBE ILEJbIX HHCE, ocoOble CBOWCTBA
pAIMOHAIIBHBIX M MPPALMOHANBHBIX HHCel, apu(MeTHIeCKUe ONepalliy, a Takke
U3BJeYeHre KOpHs HATypalbHOM CTENEHH Ha MHOXKECTBC KOMILUIEKCHBIX YHCell.
Braromaps MOCIEI0BAaTENbHOMY PaCIIMPEHHIO Kpyra UCIIOJB3YyEeMbIX YHCeT H
3HAKOMCTBY C BO3MOXKHOCTSIMM MX NMPUMEHEHHS IS PELICHHA pa3IMYHBIX 337134
dhopMupyeTcst [PeCTaBIeHHe O eMHCTBE MATEMaTHKU KaK Hayku U e€ pojH B
[IOCTPOEHMH MOJelNel pealbHOro MHpa, IIHPOKO HCIIONB3YIOTCs 0000I1IeHHe H
KOHKpeTHU3aL|s.

Jlvaus «YpaBHEHHs ¥ HEPaBeHCTBA» pealu3yerTcs Ha NPOTSDKEHUU  BCETO
oOydeHHss Ha YPOBHE CpEIHETO o61ero o6pa3oBaHUs, MOCKOJNBKY B KaXIOM
pasnene [lporpaMMbl IpPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aja4. B
pesynpTate 0OydarolMecs —OBIaAeBAOT pa3IMYHBIMK  METOJAaMH  PELICHUA
pALMOHANBHBIX, ~HPPALMOHABHBIX,  MOKAa3aTENbHBIX, norapuMUYECKUX U
TPUTrOHOMETPHYECKUX YyPaBHEHHH, HEPAaBCHCTB M cHUCTEM, a Takxke 3aaay,
cozepKalmMx mnapameTpsl. [lomydeHHbIE YMEHHMS IIHPOKO UCIIONIB3YIOTCS TPHU
pccrenoBaHud (QyHKIMHM C MOMOIIBIO [IPOM3BOJIHOM, NPH PEIICHNN NPUKIAIHBIX



3a7a4 ¥ 3a7ad Ha HAXOXKJeHHe HauOONBUINX U HAMMEHBIIMX 3HauYeHWH (PYHKIIHUH.
JlaHHas cojep)kaTesbHas JIMHUS BKIIHOYACT B cebs Taxke (HOPMHUPOBAHUE YMEHHM
BBINONHATS  pacuéThl 1o  (opMmynam, —MpeoOpa3oBaHus — palHOHATBHBIX,
MppAallMOHAIBHBIX W TPUTOHOMETPHYECKUX BBIDAXKEHUH, a TakKe BBIPAKEHHUMN,
colepKalluX CTeleHd M Jorapu@msl. braromaps u3y4eHHIO anreOpanvyecKoro
MaTepuana  TPOMCXOJMT  JanbHeiillee  pasBUTHE — AJrOPUTMHHECKOTO 1%}
aGCTPAKTHOTO MBbIILIEHUs 00y4aroluXcs, (GOpMHUPYIOTCS HaBBIKU JIEIyKTHBHBIX
paccykIeHud, paboTel ¢ CHMBOJIbHBIMU GopMamu,  IPENCTaBICHUA
3aKOHOMEpPHOCTeM ¥ 3aBUCHMOCTEW B BHJE PaBEHCTB M HEPABEHCTB. Anrebpa
npennaraetT 3(GGeKTHBHbIE HHCTPYMEHTBI I PCIICHHS IPaKTUYECKUX H
eCTeCTBEHHO-HAYUHBIX 3a/1a4, HATNIAHO JAEMOHCTPHPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CopeprkaTenbHo-MeToUdeckas JuHUsA «DyHKIMKH U rpauKu» TECHO
neperuieTaeTcsi ¢ APYTMMH JIMHUAMH yu4eGHOro Kypca, MOCKOIbKY B KaKOM-TO
cMBICTIE 3a7aéT MOC/IE0BaTeIbHOCTD U3ydeHns MaTepuana. Msyienue CTETIEHHOM,
[I0Ka3aTeNbHOMN, Iorapu(pMUIECKOM U TPUTOHOMETPUIECKUX (YHKIHH, UX CBOUCTB
¥ rpaMKOB, MCIIOIb30BaHKE QYHKIMA M PElIeHMs 3a1ad U3 IpYyrux y4eOHBIX
MpPEIMETOB U PEAIbHON JKU3HK TECHO CBA3AHO Kak ¢ MaTeMaTHIECKNM aHaAJIM30M,
TaK M ¢ pelleHHeM ypaBHeHuH M HepaBeHCTB. IIpu 5ToM 00JbIII0€ BHUMaHHUE
yaensercs (HOPMHUPOBAHHMIO YMEHUS BbIDAXKATh (GopMynaMu 3aBUCHMOCTH MEXIY
pa3IMYHBIMKA BEIMYMHAMH, HKCCIE0BaTh IOTYHCHHbIC (YHKLIUH, CTPOMTH HX
rpaduku. Matepual 5Toil cojiepkaTe/bHOH JIMHAN HAleNIeH Ha pasBUTHC yYMEHHUH
Y HaBBIKOB, MO3BOJISIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B
pa3TMuHOM (popMe: aHAIUTHYECKOH, rpaduueckoil U cioBecHOM. Ero msydenue
CIIOCOOCTBYET ~ PA3BUTUIO  AJITOPUTMHYECKOrO  MBILIICHHUS, CIIOCOOHOCTH K
0GOBIIEHHIO ¥ KOHKPETU3ALUHU, HCTIOIb30BAHMIO aHATIOTHH.

CopeprkatenbHas JnHus «Hauana MaTeMaTHYecKoro aHanmu3a» MO3BOJACT
CYIIECTBEHHO PACIIMPHUTH KPYr Kak MaTeMaTHYEeCKUX, Tak M MPHKIIAHBIX 3a1a4,
JOCTYIHBIX OOYYarOIIMMCS, TaK Kak y HMX MOSBISETCA BO3MOMKHOCTH CTPOUTH
rpadMKK CIOXKHBIX (YHKUHH, ONPENENSTh HX HauOOJbIINE U HaUMEHBIIHE
3HAYeHHs, BHIYMCIATH Tiomand Guryp ¥ oObEMBI Tell, HAaXOAUTh CKOPOCTH H
yckopeHHs mpolieccoB. JlaHHas colepxaTenbHas JIMHHA  OTKpBIBACT HOBBIE
BO3MOJKHOCTH [IOCTPOEGHHS MAaTeMaTHYeCKMX MOJeNel peanbHbIX CUTYaLlUH,
[103BOJISET HAXONWTh HaWIydilee peilleHHe B MpPUKIAAHbIX, B TOM HHCIC
COLMANBHO-9KOHOMUYECKHX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMU MaTeMaTH4eCKoOro
aHalU3a CIIOCOOCTBYET pPa3BUTHIO abCTPaKTHOTO, (opMaTbHO-JIOTHYECKOro |
KPEATUBHOrO MBIIIEHHs, (OPMHPOBAHHIO yMeHH# pacro3HaBaTh IPOSBICHHUS
3aKOHOB MATEMAaTMK{ B Hayke, TeXHHKe U McKyccTBe. OOydarolluecs y3HaroT O



BBIJIAIOIMXCS Pe3y/NbTaTax, MOTYYeHHBIX B XOJE PasBUTHS MaTEMaTHKHM KaK
HayKH, 1 00 UX aBTOpax.

Cozep:KaTelbHO-METOAUYeCKas JTMHUSA «MHOXecTBa U JIOTHKa» BKIIOYAET B
cebsi IeMEHThl TEOPHH MHOKECTB M MaTeMaTH4eCKOH JIOTHKH. TeopeTuxo-
MHOYK€eCTBEHHbIE IIPEICTABIEHUs IPOHU3BIBAIOT BECH KYPC [IKOJIBHOM MaTeMaTHKH
W IpejUiaraloT HauboJjee YHHBEPCANbHBII S3bIK, OOBEAMHAIOMMH BCE pas/ielbl
MaTeMaTHKM M €€ IPUIOXKEHWH, OHM CBS3BIBAIOT DasHbIC MaTeMaTHHYECKHE
JIUCLMIUIMHBl M WX TPUIOXKEHHs B €IUHOE IeJIoe. [losTOMy BaXHO JaTh
BO3MOYKHOCTh OOydarolemMycsi IMOHMMAaTh T€OPETHKO-MHOKECTBEHHBI  A3BIK
COBpEMEHHOW MaTeMaTHKH M HCIIONB30BaTh €ro IS BHIPVKEHNS CBOMX MBICIIEH.
JlpyruM BaKHbIM NPU3HAKOM MaTeMaTHKM Kak HayKd CICIyeT MpU3HATh
CBOWCTBEHHYIO €l CTpOrocTh OOOCHOBAHMH W CI€JOBaHHE oIpeielIEHHBIM
MpaBUllaM  [IOCTPOEHHUsl  JIOKa3aTeJbCTB. 3HAKOMCTBO =~ C  3JIEMEHTaMH
MATEMATHYECKOH JIOTMKH CIIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIIICHHS
06y4aroIMXcsl, MO3BOJIAET UM CTPOUTH CBOM PACCYKACHUA Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMHUpPYET HaBBIKM KPUTHYECKOTO MBIIIICHUA.

B yuebHOM Kypce «Anrebpa M Hauama MAaTEMaTH4eCKOro aHalu3ay
[PUCYTCTBYIOT OCHOBBI MAaTeéMaTH4eCKOTo MOJEIMPOBAHHSA, KOTOPBIC IIPU3BaHBI
crioco6CcTBOBaTh  (POPMHUPOBAHHMIO HABBIKOB  IIOCTPOCHUSA MOJeNIed pealbHBIX
CHTyallWi, MCCIEJOBaHHMA OSTHX MOJeNied C TOMOILIBIO arnapara anreOpbl U
MaTeMaTUYeCKOro aHalli3a, MHTepHpeTaluy TMONYYEeHHBIX pe3yJIbTaToB. Takue
3a7aHMs BIUIETEHb] B KaK/Ibli U3 Pa3/ieioB NpOrpaMMel, TIOCKOIbKY BECh MaTepHal
y4eGHOro Kypca LIMPOKO MCTONbB3YeTCs Uis PElUeHUs NMPUKIAHBIX 3a/ad. [Ipu
pellleHMH  pealbHbIX  MPAaKTHYECKMX  3ajad ofyyarolyecs  pa3sBUBAIOT
Ha6II0IaTeTbHOCTh, yMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
HUCIIONB30BATh  aHAJOrMIo, 0000mare W KOHKPETH3MPOBATH npoOiemy.
JlesiTenbHOCTE MO (POPMHMPOBAHHMIO HABBIKOB PEIICHUS TNPUKIALHBIX 3a/a4
OpraHu3yeTCs B IIPOLECCe H3YUeHHs BCEX TeM yue6GHOro Kypca «Anrebpa 1 Hadana
MaTeMaTHYeCKOro aHallku3ay.

Ha wusyueHne ydyebHOro Kypca «Airebpa ¥ Hayajla MaTeMaTHYECKOrO
aHanm3ay» oTBOIMTCs 272 waca: B 10 kiacce — 136 yacoB (4 Jaca B Henemo), B 11
Kmacce — 136 gacoB (4 yaca B HEJIETIO).



COJAEPXKAHUE OBYYEHUA
10 KJIIACC

Yucaa 4 BbIYUCIECHHS

Parponanpable 4yuciaa. OOBIKHOBEHHBIE M ACCATUIHBIC npobu, MPOLEHTEL,
GeckoHeuHble Tepuoauueckue Apobu. IIpumeHeHne npobeit ¥ IpPOLEHTOB AN
peLIeHus IPUKJIAIHBIX 3a/1a4 U3 pa3IiiHbIX oTpaciiei 3HaHU} U peaNbHOH KU3HHU.

JleficTBUTENbHbIE 4YHCia. PaliOHaNbHBIE M HMPPALMOHATBHEIC qHcla.
Apubmerrdeckue — omepauuu  C JEACTBUTENIBHBIMA  YUCIaMH.  Moayib
efiCTBUTEBHOrO 4Hicia U ero cokcTsa. [Ipubmmk€HHbIe BHIMHCICHHU, paBHia
OKpYIJIEHH s, IPUKUIKA U OLICHKA pe3yJbTaTa BBIUMCIICHUH.

CremeHp C ledbiM IOKa3areieM. bunom HproToHa. Hcnonp3oBaHHE
MOAXOAAIIEH (HOPMBI 3aIMCH JCHCTBUTENbHBIX YMCEI 1S PELICHHUS NPAKTHICCKIX
3a7a4 ¥ MPeICTaBIeHUs JaHHBIX.

ApupMeTHIeCKUi KOpeHb HATypaJbHOMN CTEIIEHU U €0 CBOUCTBA.

CremneHb C pAalMOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
NEeWCTBUTEIBHBIM I1I0KA3aTeNIeM.

Jlorapudpm uyncna. CsoiicTBa norapupma. JlecATHYHbIe U HATypalbHBIC
jorapuMBsl.

CHHyC, KOCHHYC, TaHTE€HC, KOTaHTeHC YHCJIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC ¥ apKTaHIeHC YMCIIOBOIO apryMeHTa.

YpaBHeHHsl H HEPABEHCTBA

TokaecTBa M TOXAECTBEHHble MpeoOpa3oBaHus. YPaBHEHHE, KOpeHb
ypaBHeHHsi. PaBHOCHIIbHbIE YPaBHEHHS M yPaBHCHMA-CIICACTBH. HepaBeHCTBO,
pellieHre HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PELIEHHs LENbIX U APOOHO-pallOHAIbHBIX ypaBHEHUH H
HepaBeHCTB. MHOrOUNIEHBl OT OIHOH nepeMeHHOH. JleneHne MHOrodieHa Ha
MHOrowieH ¢ ocrtatkoM. Teopema besy. MHuoro4nenel ¢ LEJIBIMH
koahpurertamu. Teopema Buera.

[IpeoGpa3oBaHus YUCIOBBIX BHIPAXKEHHH, CO/IEPXKALINX CTCIICHU 1 KOPHH.

WppaunoHanbHbie ypaBHEHHS. OcHOBHBIE METOLBI peleHus
MppaLMOHATIBHBIX yPaBHEHHH.

[TokasatenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHHS IOKA3aTEJIbHBIX

ypaBHEHUH.

[Tpeo6GpasoBaHye BhIPaKEHHH, CONEPKAIINX norapudMsl.

JlorapudMHuueCcKme ypaBHEHHS. OcHOBHBIE METOJIbI peLIeHHs
norapu()MHUUECKUX yPaBHEHUH.

OcHOBHBIE TPUTOHOMETPHYECKHE GbopMyIBL. [TpeoGpasoBaHue

TPUTOHOMETPUYECKUX BBIPAKEHUH. PerlieHre TPUroHOMETPHIECKIX ypaBHEHHUH.



PemeHue CHUCTEM JHHEHHBIX ypaBHeHUH. Marpuia CHCTEMBI JTMHEUHBIX
ypaBHeHuil. OnpenenurTenb MaTpHULBI 2x2, ero TeOMeTpPUYECKHMH CMBICT H
CBOJCTBA, BHIYMCIICHHE €r0 3HAYEHMS, IPUMEHEHHUE ONpENeNUTeNs Ui PECHIA
CHCTeMbl JMHEWHBIX ypaBHeHMH. PellleHue NpHKIaJHBIX 3a1ad C MOMOIUBIO
cucTeMbl JIMHEHHBIX ypaBHeHuid. MccrnenoBanue IIOCTPOGHHOM MoJenu ¢
TOMOIIIBIO MATPHIL ¥ ONIpeIeNUTENEH.

[TocTpoeHre MaTeMaTU4EeCKUX MoJleNieli pealbHOM CHUTyaldd C IIOMOLIBIO
ypaBHEHHMI U HepaBeHCTB. IIpuMeHeHHe ypaBHEHHIl U HEPABEHCTB K PEIICHHIO
MATeMaTHUeCKHX 3aJad W 3a7ad M3 pasInyHbIX obnacTedl HayKd M peasbHOM
KU3HH.

dyukuuH 1 rpadpuku

OyHKIMSA, Croco0bl 3a/aHus  (QYHKIMHU. B3aumHO oOpaTHbIe (YHKIHH.
Kommosuumst GyHkuuit. ['papux ¢GyHKUEH. DIeMeHTapHbIC npeoOpa3oBaHus
rpadukoB QyHKLHH.

O61acTh OIpeeNeHusl i MHOKECTBO 3Ha4YCHUH Gynkuun. Hynu dyHKImY.
[IpoMesKyTKH 3HAKONOCTOSHCTBA. ETHBIE U HeuyéTHble GyHKUMU. [leproauyeckue
¢ynkipu. [TpomexyTKH MOHOTOHHOCTH GyHKIMH. MaKCUMyMbl ¥ MHHHMYMBI
dynxuun. Hanbonbliee 1 HaMMEHbILIES 3HAUCHAA (yHKLUH Ha TPOMEXKYTKE.

JIuHelinas, KBagpaTH4Has U JAPOOHO-THHEHHAs (GyHKIMU. DIeMEHTapHOe
yccyleIoBaHKe U OCTPOeH e UX rpauKoB.

CreneHHast (pyHKIHMsI ¢ HATypaJbHBIM U LEJIBIM [10Ka3aTeIeM. E€ cBoiicTBa U
rpapuk. CBOMCTBa M TrpaQuK KOPHS n-oii cremeHH Kak QYHKLIUM OOpaTHOH
CTeTeHH C HaTypalbHbIM II0Ka3aTeIIEM.

MokasaTenpHas W Jjorapudmuueckas QyHKIHMH, MX CBOKMCTBA U rpaQuKy.
HWcnons3oBaHue rpagukoB QyHKIUH ISl pELICHHUS ypaBHEHHH.

TpuroHoMerpuyeckas OKDPYKHOCTb, —OIPE/CICHHUE TPUTOHOMETPHYECKUX
(yHKIHI YUCIOBOTrO apryMeHTa.

OyHKIMOHAIbHbIE 3aBUCMMOCTH B peabHBIX Iporeccax M SIBIICHUSAX.
['payku peaybHbIX 3aBUCUMOCTEH.

HauaJjia MaTeMaTH4YE€CKOro aHAJIH32

[Toclie10BaTeNbHOCTH, CIOCOOBI 3a1aHus rocnenopaTeabHoCcTed. MeTton
MaTeMaTU4eCKOr HHIYKLUH. MOHOTOHHBIE U OrpaHUYEHHBIE
[OCIIeIOBATENBHOCTH. VICTOpHs BO3HMKHOBEHHs MaTEMaTHYeCKOro aHajmmsa Kak
aHaM3a OECKOHEYHO MaJlbIX.

ApudmeTnyeckas ¥ TeOMETpUUIECKas MPOrpecCuy. BeckoHeyHO yObIBaroIas
reomeTtpuueckas nporpeccus. CymMmma GecKOHEYHO YOBIBAIOIIEH reOMETPUYECKOH
nporpeccuu. JINHEHHbIN 1 3KCIIOHEHIManbHbIH poct. Yucno e. @opMyna CI0KHBIX
npoleHToB. VIcmonp3oBaHke MPOTPECCHH U PEIICHHA peaJbHBIX 3a1a4
IPUKJIaJHOTO XapakTepa.



HernpepbiBHble (QYHKIMH M HX CBOMCTBA. Touku pa3pbiBa. ACHMIITOTBI
rpapukoB (yHkuu#. CBoHCTBa QyHKLMI HeNpephIBHBIX Ha OTPE3Ke. Meron
MHTEpBAJIOB MJIs PpelIeHHs HEPaBEHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUHA 1S peleHus 3a1a4.

[lepBast ¥ BTOpast MPOM3BO/IHbIE DYHKIMH. Onpeenexne, reOMETPHIECKUH 1
u3MUeCcKUil CMBICI IPOM3BOHOM. YPaBHEHHE xacaTeNbHOM K rpaduKy QyHKIHH.

[Tpou3BOAHBIE  3JIEMEHTAPHBIX ¢yukiuid.  IlpowsBopHas — CyMMBI,
NpoM3BeIeHUs, YaCTHOTO U KOMIIO3ULINH GYHKIHH.

MHoKeCcTBa H JIOTHK2

MHOKECTBO, OTEpALH HajJ MHOXKECTBAMH M HX CBOHCTBA. JlnarpaMMBI
Ditnepa—Benna. [lpiMeHeHHe —TEOPETHKO-MHOKECTBEHHOTO  alliapata TUTS
OMMCAHUsI pealbHBIX IPOLECCOB W SIBICHMH, NMPU pCIICHHHM 3ajad U3 OpyTUX
y4eOHbIX IPEIMETOB.

Omnpejenenue, TeOpeMa, CBOMCTBO MaTeMaTH4eCKOro 00BbeKTa, CIENCTBHE,
7I0Ka3aTeNbCTBO, PABHOCUIIbHBIC YPABHEHHUS.

11 KIIACC

Yucjia ¥ BbIYHCIEHUSA

HarypanbHble W Lenble unucna. [IpuMeHeHHe NPU3HAKOB ACTMMOCTH LEJIBIX
yyces, HauOOJBIIMI OOLIMKA HenuTeNb (fanee — HOJI) u HauMeHbIlee oOIiee
kpatHoe (nanee — HOK), ocTaTkoB 10 MOJyJIfO, alrOpUTMa EBxinga 1jis pelueHus
3aJ1a4 B LEeJbIX YUCIIax.

Komriekcuble uucna. Anrebpaudeckas W TPUTOHOMETpHUYECKad bopMBbl
3aIMCH KOMILJIEKCHOro uucia. ApupMeThdyecKue omnepaluud C KOMIICKCHBIMH
yucnamu. M3o0pakeHHe KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oif CTeNeHM M3 KOMIUIEKCHOTO 9HCIA. [IpumeHneHue
KOMILIEKCHBIX YUCe [JIs pelleHus GU3HIeCKUX U FeOMETPHICCKUX 3a1ad.

YpaBHeHHs H HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTb YPAaBHEHWH U HEPaBEHCTB. PaBHOCUTIBHBIE
CHUCTEMBI U CUCTEMBI-CJIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OtGop  KOpHEH  TPUTOHOMETPHYECKUX ypaBHEHHH ¢  TIOMOIIBIO
TPUrOHOMETPUYECKOH OKPYKHOCTH. PellieHre TPUroOHOMETPUHECKHX HEPaBEHCTB.

OCHOBHBIE METOJbl pEIIeHHs IIOKa3aTeJIbHBIX U jgorapuMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIBI pellIeHUs] HpPAIlHOHATbHBIX HEPABCHCTB.

OCHOBHBIE METOfbI pElleHHs] CHCTEM H COBOKYIHOCTEH PpallMOHAIBHBIX,
MppaIMOHAIBHBIX, TIOKA3aTe/IbHBIX U norapuG)MUIECKHX ypaBHEHHUH.

VYpaBHEHHs, HEPaBEHCTBA U CHCTEMBI C TApaMETpaMH.



[IpuMeHeHHe  ypaBHEHWH, CHCTeM W HEPaBCHCTB K pEeLLEeHUIO
MaTeMaTHYeCKHX 3aiad ¥ 3ajad W3 pa3MuHbIX O0NacTed HayKu H peabHOM
KU3HU, MHTEPIPETALUs MIOJIyYeHHBIX PE3YIbTATOB.

®yukuuu 1 rpadpuku

['paduk kommosuimu GyHkumi. I'eomerpudeckune o0pa3bl ypaBHEHHH U
HEpaBEHCTB Ha KOOPJMHATHOMU MIIOCKOCTH.

TpuronomeTpuyeckue GyHKIUH, UX CBOWCTBA U TPaQUKH.

['paduyeckue MeTOIbI PELICHHUS ypaBHeHHH W HepaBeHCTB. | padudeckue
METObI PellIeHUs 3a/J1a4 C MapaMeTpaMu.

Vcnons3oBanne TrpadukoB QYHKIMA [l HCCIENOBaHUS IPOLECCOB H
3aBUCHMOCTel, KOTOpble BO3HHMKAIOT TPH pEUIeHMH 3ajad M3 NpPYyrux yueOHBIX
TpeIMETOB U pealbHON JKU3HH.

Hayana MmaTeMaTH4€CKOro aHa/In3a

[IprMeHeHHEe TIPOU3BOAHOM K MCCIIEI0BAHUIO (GyHKIMH Ha MOHOTOHHOCTb W
skcTpemyMbl.  Haxoxnenue HauGoNBIIero W HAaUMEHBIIEro  3HA4YEHHWH
HENpephIBHOM QYHKIMU Ha OTPE3KE.

[IpuMeHeHHe MPOM3BOJHOM [UI HAXOKACHHS HAMITyHIIETo pelieHus B
MPUKIAAHBIX 3ajayaX, JUis ONpeJeNeHHss CKOPOCTH M YyCKOPCHUA nporecca,
3aJaHHOTO (POPMYJION UITH rpadhKOM.

[TepBooGpasHasi, OCHOBHOE CBONCTBO nepBoo6pasHbiX. IleppooOpasHbie
sreMeHTapHbIx GyHKIMH. [IpaBuia HaXOKACHUS 1epBooOpa3HbIX.

Wurerpai. ["'eomMeTpUUECKUH CMBICI HHTErpaja. Brruucnenue
ompeieIEHHOr0 HHTErpaja 1o GopmyJe Herorona-JleibHuna.

[IprMeHeHHe HHTerpana Uil HaxOXICHUS mIoae IUTOCKUX Guryp u
00BEMOB reOMETPUYECKUX TeL.

[IpumMepsl pelleHuH TupdepeHIHaTbHbIX ypaBHeHUH. MaremaTiyeckoe
MOJIeNIMpOBaHKe peajbHbIX MPOLECCOB C  MOMOIIBIO G hepeHIHalbHBIX
ypaBHEHHUH.



[UJAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«AJITEBPA nu HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YFHYBHEHI—[EIVI YPOBEHb) HA VYPOBHE CPEJHETO OBLIEIO
OBPA30OBAHNMA

JUYHOCTHBLIE PE3YJIbTATHI

1) rpaIaHCKOro BOCIIHTAHHSA:

c(hOPMUPOBAHHOCTB IPAXKAAHCKOH MO3UIIAHA 00ydJarolerocs: Kak akTHBHOIO U
OTBETCTBEHHOTO  WieHa  DPOCCHHCKOro  oOliecTBa, — TpPEACTaBICHHME O
MaTeMaTH4eCKMX OCHOBaX (YHKLMOHMPOBAHHUS PasiMYIHBIX CTPYKTYDP, SIBIICHUH,
mpolefyp TPakIaHCKOro oOlecTBa (BBIOOpBI, OMPOCHI M JPYroe), YMEHHE
B3aMMOJIEHCTBOBATh C COLMAIBHBIMH HMHCTATYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMH U Ha3HAUCHUEM;

2) NaTPHOTHYECKOr0 BOCIIHTAHHSI:

c(hOpMHPOBAHHOCTH POCCUHCKOH IPaXIAHCKOW HMIECHTUYHOCTH, YBOKCHUA K
MPOIILIOMY M HACTOSIIEMY POCCHHCKOH MaTeMaTHKH, IEHHOCTHO® OTHOILIEHHE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTHKOB U POCCHMCKOM MaTeMaTH4eCKOH MIKOIIbL,
HCIIONIB30BAHUE OTHUX J[OCTH)KEHHH B APYrMX HayKaxX, TEXHOJOIUAX, chepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHH:

OCO3HAHHUE [YXOBHBIX LIEHHOCTEH POCCHUCKOro Hapona, c(hOpMHUPOBAHHOCTb
HPABCTBEHHOIO CO3HAHMS, STHYECKOro MOBEACHHUS, CBA3AHHOTO € PaKTUYECKUM
NpUMEHEHHEeM JIOCTHXKEHHH HayK¥ H  [eSATeIbHOCTBIO y4€HOro, OCO3HaHHUE
JTAYHOTO BKJIA/a B IOCTPOEHHE YCTOHYMBOrO Oy IyLIero;

4) 3CTeTHYECKOro BOCIIHTAHMSA:

SCTeTHYeCKoe OTHOIIEHHEe K MHpY, BKIOYas SCTETHKY MaTeMaTHUIeCKHX
3aKOHOMEPHOCTel, 00BEKTOB, 3a/1a4, PelIeHHUH, paccyXJIeHUH, BOCTIPUUMYUBOCTD
K MaTeMaTHYeCKUM acleKTaM pa3IM4YHbIX BUJIOB HCKYCCTBA,

5) puznueckoro BOCNHTAHHA:

c(OPMHPOBAHHOCTh ~yMEHMsI ~TPUMEHATh MaTeMaTHdeCKUe  SHaHWA B
MHTepecax 370pOBOro U 6e30MacHoro o0pa3a JKM3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3[0pPOBBIO (310pOBOE IHUTAHHE, cOaNaHCUPOBAHHBIN DPEKUM 3aHITHH H
OTHBIXa, peryisipHas (pu3ryecKas AKTUBHOCTE), (U3UYECKOE COBEPLICHCTBOBAHUE
[pY 3aHATHAX CIOPTHBHO-03/I0POBUTEIEHOH NEATEIBHOCTRIO;

6) TPyAOBOro BOCIIHTAHHA:

FOTOBHOCTb K TpYyHdy, OCO3HaHME LIEHHOCTH TpyIONIOOUs, HHTEpec K
pasNM4YHBIM  cdepam NpO(EeCCHOHATBHOM  JIEATEIPHOCTH,  CBS3aHHBIM €
MaTeMaTHKOM M €€ TNpPUIIOKEHUSAMH, YMEHHE COBeplIaTh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccid ¥ pealr30BbIBATH coOCTBEHHBIE JKU3HEHHBIE TUIaHBI,



FOTOBHOCTE M  CIIOCOOHOCTB K ~ MareMaTH4deCKOMYy o0pa3oBaHUIO |
caM000Opa30BaHUIO Ha MPOTHKEHUH BCeli JKM3HMU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELIIEHUH NPAKTUYECKUX 3a]a4 MaTeMaTH4YeCKOH HalpaBIeHHOCTH,

7) 5K0JIOTHY€eCKOro BOCIIHTAHHS:

c(hOpMHUPOBAHHOCTH 9KOJIOTHYECKOM  KYJbTypbl, [MOHMMAaHHE  BIMAHMA
COIMATBHO-?KOHOMHYECKUX MPOLECCOB HA COCTOAHHUE TIPUPOHOM U COLMANBHOH
cpejibl, OCO3HAHHE TI06ANBHOr0 XapakTepa SKOJIOrHIeCKiX npo6JieM, OpUeHTaLUA
Ha NpHMEHEHHe MaTeMaTHYeCKuX 3HAHMH UL pellleHHst 3ajad B 00IacT
OKpy’Katolllell Cpefibl, IJIAHMPOBAHME MOCTYNKOB W OLCHKH UX BO3MOXHBIX
IOCIIeICTBUH [l OKpY’KalOLIEen Cpebl,

8) IEHHOCTH HAY4YHOr0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO ~ Da3BWTHs  HAayKd H O6IIIECTBEHHOM  MPaKTUKH, TIOHUMAaHHC
MaTeMaTHdecKoil HayKd Kak c(epbl 4YenoBe4ecKOH MNesTebHOCTH, OSTaroB gé
pa3BUTHS W 3HAYMMOCTHM [UIs Pa3sBUTHS IHMBUIM3ALHH, OBJIaJIeHUE S3BIKOM
MAaTeMaTHKA ¥ MAaTeMaTHuecKod KyJbTypOH Kak CpeJCTBOM IIO3HAHHMA MHpa,
FOTOBHOCTH OCYIIECTBJISATh MPOEKTHYIO M HCCIEN0BATEIbCKYIO JEATETbHOCTD
UHAUBUIyaJIbHO U B TpyIIe.

METAINIPEMETHBIE PE3YJIbTATbDI

[Mo3HaBaTe/bHbIE YHHBEPCalbHbIe yueOHbIe 1eHCTBHS

Ba3zoBble JJOrH4YecKue 1eHCTBHA:

BBISIBIIATh M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKM MATCMATHYECKUX
O0OBEKTOB, TIOHATHH, OTHOLIEHWH  MEXIy  MNOHATHAMH, bopMyIHpOBaTh
onpeziesieHUs TIOHATUH, yCTaHABINBATD CYILIeCTBEHHBIN PU3HAK KIacCHQUKaIH,
OCHOBAHHS U1 0000OIIEHUs ¥ CPaBHEHHs], KPUTEPUH IIPOBOJIUMOTO aHATIM3a,

BOCIIPUHMMATh,  (OpMyIHpoOBaTh M npeoOpa3oBeIBaTh  CYXKICHHS:
YTBEpAMTENbHbIE ¥ OTPHLIATE/IbHBIE, €TUHIYHBIC, TaCTHBIC 1 o01ue, yCI0OBHEIE,

BBISBJISTH MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSA3U 1 TIPOTUBOPEHHA
B (paKTax, JaHHBIX, HAOIIOJCHUAX U yTBEPKIACHHIAX, npejyiaraTh KpUTEPUU s
BBISIBIICHUS 3aKOHOMEPHOCTEH ¥ IPOTUBOPEYHH;

JenaTh BBIBOABI C MCIIOJIb30BAHAEM 3aKOHOB JIOTHKH, MACAYKTMUBHBIX H
MHIyKTHBHBIX YMO3aK/IIOUEHUH, YMO3aK/IIOUEHMH 110 aHAJIOTUH;

IPOBO/IUTH CAMOCTOATENBHO J0Ka3aTEeNbCTBA MATEMATHICCKIX yTBEpIKIEHHM
(TIpsIMBle ¥ OT IPOTUBHOTO), BEICTPAUBATH apryMEHTALHIO, NPUBOIUTH IIPHMEPBL U
KOHTpPIIPHUMeEPBI, 000CHOBBIBATh coOCTBEHHBIE CYXKIEHUSA U BBIBOJBL,

BBIOMpATh CIOCOO peIleHMs yue6HOM 3amaud (CpaBHMBAaTh HECKOJILKO
BApUAHTOB  pELIeHHs,  BHIOUPATH Haubojgee TOAXOAAUMHA C  Yy4ETOM
CaMOCTOSITEIbHO BBIJEIEHHBIX KPUTEPHEB).



Ba3oBble Hecae10BaTeIbCKHE 1eHCTBHA:

MCIIONB30BaTh BOIPOCHl KaK MCCIIeN0BATENbCKHH MHCTPYMEHT IO3HaHMA,
dbopMyIHpoBaTh  BONpPOCH,  (UKCHpYIOLIME  MPOTHBOPETHE, npoOiemy,
yCTaHABIMBATh UCKOMOE M JaHHOe, QOpMHpPOBATh TUIOTE3Y, apryMEHTHpOBATE
CBOIO MMO3UIMIO, MHEHHE;

[POBOKTH CAMOCTOSITEIBHO CTUIRHUPOBAHHBIH SKCIIEPUMEHT, HCCIIE0BAHNE
110 YCTAHOBJIEHHIO 0COOEHHOCTEeH MaTeMaTHYECKOro 00beKTa, sIBIEHUs, Ipoliecca,
BLISIBJIEHHIO 3aBUCHMOCTEN MEXKIY 00BEKTaMH, SIBICHUAMM, IIPOICCCAMH,;

CaMOCTOATEIbHO (OPMYJIHPOBaTh OOOOIIEHNs U BBIBOJBI IO PE3yJIbTATAM
NMpOBENEHHOTO  HAGMIOJEHHs, ~ MCCIENOBAHMA,  OLCHHBATH  JOCTOBEPHOCTL
MOJTY4eHHBIX PE3yJIbTaTOB, BRIBOJIOB M 0DOOLICHHH;

[IPOTHO3MPOBATH BO3MOKHOE pasBUTHE Mpolecca, a TaKke BbIABAATH
MIPE/NONIOKEHHUS O IO Pa3BUTHH B HOBBIX YCIIOBUSX.

PaGora ¢ nHopmanuei:

BBIABJATH 1e(UIMTH HHMOPMALMH, JAHHBIX, HEOOXOIUMBIX MUl OTBETA HA
BOIPOC M JUIsl peLeHHs 3a/1a4H; '

BHIGHPATh MHOOPMALIMIO M3 MCTOYHUKOB PA3THYHBIX THUIIOB, aHAM3UPOBATD,
CHCTEMATH3UPOBaTh U MHTEPIPETHPOBATH MH(POPMALMIO PA3IUYHEIX BHOB U
(bop™m mpeacTaBIeHuUs;

CTpYKTypHpOBaTh WHGOPMAIIUIO, MPEACTABIATH €€ B paslnHbIX bopmax,
WJLTFOCTPUPOBATh I'paUYECKH;

OLIEHUBATh Ha&)KHOCTD wH(pOpMaLUH 1o CaMOCTOSITEJIEHO
c(hOpMYJTUPOBAaHHBIM KPHUTEPUSIM.

KoMMyHHKaTHBHBIE yHHBePCAJIbHbIE yueOHbIe el CTBHUS

Oo0meHue:

BOCIIPMHUMATH U (HOPMYITHPOBATE CYXKIEHUS B COOTBETCTBHIH C YCIIOBUSIMHU U
HensMM OOIIeHHs, ACHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOHUKY 3PEHHA B
YCTHBIX M MHMCBMEHHBIX TEKCTax, AaBaTh MOSCHEHUS IO XOMY peleHus 3a/1a4u,
KOMMEHTHPOBATH MOTyYEHHBIN pe3yJIbTaT;

B Xome 00CYXIeHHUs 3aJaBaTh BOIPOCHI IO CYIICCTBY 06Cy)KIaeMoi TEMBI,
npobneMpl, pelaeMoil 3aja4d, BBICKAa3bIBATH HIICH, HalleJIeHHbIE Ha TIOUCK
pellleHHs, COMOCTABNATh CBOM CYXIEHHA C CYKICHUAMH JIpYrMX Y4acTHHUKOB
auMasora, oOHapyXXHBaTh pa3jin4yue U CXOACTBO IO3WIMHA, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHHS,

IIpeCTABNIATh Pe3y/IbTaThl PEIICHHS 3a/lauH, SKCICPUMEHTA, HCCIIEI0BaHuUS,
IpOEKTa, CaMOCTOSTENIBHO BBIOMpaTh (OpPMAT BBICTYIUIEHHsS C y4€TOM 3azadq
TIpe3eHTaluH 1 0COOEHHOCTEeN ayIUTOPHH.

Pery/isTHBHbIE yHHBepca/ibHble yueGHble JelcTBUsA



CamoopraHu3auHs:

COCTABIIATH IUIaH, AIFOPHTM PEIleHHs 3aaul, BEIOMPATh Cocod peleHus ¢
YYETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
M KOPPEKTHPOBATh BAPUAHTHI PElIeHHH ¢ y4€TOM HOBOH HH(pOpPMaLUK.

CaMOKOHTPO/Ib, IMOIIHOHAJIbHbIA HHTE/IIeKT:

BIaZeTh  HABbIKAMH  [O3HABAaTENbHOM  pedieKcHH  Kak — OCO3HaHMs
COBepILaeMbIX IEHCTBUN ¥ MBICIMTENbHBIX MPOLECCOB, MX Pe3yJbTATOB, BIANETH
crocob6aMi CaMOIIPOBEPKH, CaMOKOHTpOJI Mpoliecca M pe3ylbraTa pPelICHHA
MaTeMaTHYeCKOH 3a1ayu;

NpeBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IpH PCIICHHH 3a[aH,
BHOCHTb KODPEKTHBBI B JIEATENLHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, NaHHEIX,
HalIeHHbIX OLIMOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LI U YCIOBUSIM, O0BSICHATH MPUIHHBI
JOCTHIKEHHUS WM HEJOCTHIKEHHUS Pe3yIbTaTOB NEATENbHOCTH, HaXOAUTb omuoKy,
71aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecCTHas 1eSiTeIbHOCTD:

IOHHMATh ¥ HMCIIOJb30BaTh MPEUMYLIECTBA KOMaHIHOH M MHIMBHIYyalbHOU
paGoThl TpH pelleHWH y4eOHBIX 3ajad4, TNpPUHMMATh ek COBMECTHOM
eSITebHOCTH, [UIaHHPOBATh OPraHW3alMI0 COBMECTHOM pabOThl, pacrpejelsTh
BHABI paboOT, [OroBapUBaThCA, OOCYKAaTh MNPOLECC K Pe3ylbTaT paboThI,
0600611aTh MHEHHUS] HECKOJIBKUX JIFOJEH,

y4acTBOBATh B IPYIIOBBIX (opmax paGoTsl (00CYXkAeHHUs, oOMeH MHEHHH,
«MO3TOBBIE IITYpMbl» ¥ HHBIE), BBINOJHATH CBOKO  HacTh paboThl |
KOODIMHHPOBAaTh CBOM JEHCTBHMS C IPYTMMH 4YiIeHaMM KOMAaHZBI, OLCHUBATH
KAaueCTBO CBOErO BKJIA[a B OOLIMH TPOMYKT IO KPUTEPHAM, CPOPMYITHPOBAHHBIM
y4aCTHUKAaMH B3aUMOJIEHCTBUSL.

NMPEIMETHBIE PE3YJIbTATDI

K konumy obyuenus B 10 kaacce 0OOy4alOIMHCA TONYYHUT CICAYIOIINAE
TpeZIMETHBIE Pe3yJIbTaThl MO OTACIBHBIM TeMaM paboyeil mporpaMMel y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTHYECKOro aHaltu3ay:

Yucia ¥ BbIYHCIIEHHS:

CBOOOIHO OIEpUPOBATh MOHATHUAMH: pPALHUOHAIBHOC HHUCIIO, OeckoHeuyHas
nepuoandeckas ApoOb, TPOLEHTHI, MPPAIHOHAIBHOE  HHCIO,  MHOXKECTBA
palMOHATBHBIX U J€HCTBUTENBHBIX YUCEIT, MOZYJIb NEWCTBUTEIBHOIO YHACIIA;

IPYMEHATh ApO6M ¥ TPOLEHTHl IS pPelIeHHs MNPUKIAAHBIX 3a/ad M3
pa3IMYHBIX OTpacjel 3HaHUH 1 pealibHOM KU3HHU;

IPYMEHSATH NPUOIIKEHHbIE BBIYUCIICHHS, TIpaBHa OKPYTIICHHS, NPUKIAKY 1
OLIEHKY pe3yJIbTaTa BEIYMCIICHHUH;



cBOGOJHO ONEpUpOBaTh TMOHATHEM: CTENeHb C MLEJIbIM  IOKa3aTe/eM,
HCIIOIB30BATh MOAXOMALIYI0 (OpMY 3aMUCH JEHCTBUTEIBHBIX YUCEI UL PCLICHAA
IPaKTHYECKUX 3aa4 ¥ NPeCTaBICHHUs JaHHbIX;

cBOOOIHO OMEepUpPOBATH TMOHATHEM: apu(MeTHYECKUH KOPEeHb HaTypalbHOH
CTEIIEHH,

cBOGO/IHO OIIEPUPOBATH IOHATUEM: CTETICHb C PAlMOHATBHBIM [TOKA3aTE/ICM,

CBOGOJHO ONEpUpPOBATh TMOHATHSMHU: JOrapupM UHC/a, NECATUIHBIC H
HaTypalbHbIe JTOTapUPMBI;

CBOGOHO ONEpPUPOBATh TMOHATUAMHU: CHHYC, KOCHHYC, TAHTCHC, KOTAHICHC
YHCJIOBOTO apryMeHTa;

OIIepUpOBaTh MOHATHAMM: apKCHHYC, apKKOCHHYC M apKTAHICHC YUCJIOBOT'O
apryMeHTa.

YpaBHeHHs] H HEpaBeHCTBa:

cBOGOIHO OIEpUpOBaTh MOHATUAMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
paBHOCHJIbHbIE yPaBHEHHS U YPaBHEHUSA-CIEJICTBUS, PABHOCHJILHBIC HEpPaBEHCTBA,

IPUMEHATH Pa3iIMYHBlE METOJBl PEHICHUS PalMOHATIBHBIX M JIpoOHO-
PAIlMOHATBHBIX ~YPABHEHMH, IPUMEHATH METOH HHTCPBAIOB AT peLIeHHS
HEpPaBEHCTB,

CBOOOIHO OIEPUPOBATh MOHATHSIMHU: MHOTOWICH OT OJIHOM TIepEMEHHOM,
MHOTOUJIEH C IeJbIMM KOd(P(HLHMEHTaMH, KOPHH MHOrO4YICHa, MPUMEHATDH
JeleHde MHOrO4JIeHa Ha MHOTOYJIEH C OCTaTKOM, TEOpEMY Besy u Teopemy Buera
JUIS pelleHus 3a1a4;

CcBOOOJHO OIEpPUPOBaTh IOHATUAMH: CHCTEMA JTUHEWHBIX YpaBHEHWH,
MaTpUIla, ONpEJeNUTeNh MaTPULBL 2 X 2 W ero TreOMETPUYECKUH CMBICI,
MCIIOb30BaTh CBOMCTBA ONpeaeNuTeNs 2 X 2 Ui BBIYUCICHUS €ro 3Ha4CHHMI,
IPUMEHSTH ONPENENUTENH I PEIICHHsS CUCTEMBI JUHENHBIX YpaBHEHHH,
MO/IETUPOBAaTh pealbHble CUTyalllH C IIOMOIIBIO CHCTEMBI JTMHEWHBIX ypaBHEHHUH,
MCCIeIoBaTh IMOCTPOEHHBIE MOJENH C IMOMOIIBIO MaTpHll H OTpe/ieUTENIEN,
MHTEPIPETHPOBATH TOJyYEHHbBIH Pe3yIIbTaT;

MCIIONE30BATh CBOMCTBA JEWCTBHH C KOPHAMH UIs MpeoOpa3oBaHMsA
BBIPQKEHUH,

BBIMOJHATE IPe0oOpa30BaHMs YUCIOBBIX BHIPAXKCHNH, CONEPHKALIMX CTCICHH C
palMOHAJIbHBIM II0Ka3aTeNIeM,;

HCII0JIb30BaTh CBOMCTBA gorapupMoB TU1s1 npeoOpa3oBaHus
norapu(GMHYECKUX BbIPAKEHHH;

CBOGOJHO ONEPUpOBATh IOHATHAMHU: HUpPpalMOHAJIbHBIC, IMOKAa3aTEIbHBIC H
norapu(pMUIECKUEe ypaBHEHHS, HAXOUTH MX PEIIEHHS C TIOMOLIBIO PaBHOCHIIBHEIX
IepeX0I0B UM OCYIIECTBIIssA NPOBEPKY KOpHEH;



IPUMEHSATH OCHOBHBIE TPUTOHOMETPUIECKUE (opMyibl Ui peobpasoBaHUs
TPUTOHOMETPHYECKUX BBIPAKEHUH;

CBOGOJHO OINEPHPOBaTh IIOHATHEM: TPUTOHOMETPUYECKOE YPABHEHHE,
NpUMEHATh  HeoOXoMMble —(OPMyNBI  ANA  PELICHHs — OCHOBHBIX  THIOB
TPUTOHOMETPHYECKHX yPaBHEHHUH;

MOJIEJIMpOBAaTh peallbHble CUTyalldd Ha s3bIKe anreOpbl, COCTaBJIAThH
BHIP@KEHHUs, yPABHCHMsS, HEPABEHCTBA IO YCIOBUIO 3aladH, HCCICNOBATh
TIOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHMEM allnapara anredpsl.

®yukuuu ¥ rpadpuku:

CBOBGOJIHO OIepHpOBaTh TIOHATHAMU: QYHKIMSA, CIIOCOOBI 3a/aHKA byHKLUH,
B3aUMHO OOpaTHble (QYHKIHHA, KOMIIO3HIIUSA QyHKumMiA, rpapuk (yHKIMH,
BBITIOTHATH dJeMEHTapHbIe Ipeobpa3oBaHus rpa@ukoB QyHKIHH;

cBOGOHO OIEpHPOBaTh TOHATHUAMHU: O0JNACTh ONpPENENCHUS U MHOKECTBO
sHAYeHUH QyHKLIUH, HYIH QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOAHCTEA,

CBOGOMHO OIEPUpPOBATh IOHATHAMM: YETHbIC W HEYETHBIE byHKLUH,
nepuoandeckue GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (GyHKIIMHA, MAaKCUMYMBI 1
MHHUMYMBl (YHKIWM, HauOonblllee M HAWMEHbIICE 3HAUCHHE GbyHKIMM Ha
IPOMEKYTKE;

CBOGOJIHO OMEPUPOBATH MOHATUSIMH: CTeNeHHas: QYHKIHUs ¢ HATYpalbHBIM H
LeabIM ToKasaTeldeM, rpaguk CTeNeHHOW (YHKIMHM C HaTypalbHbIM H HEJIbIM
rokasarenieM, rpabuK KOpHsS N-Ofi CTeNeHH Kak (GyHKIHH 0oOpaTHOM CTENEeHH C
HaTypaJbHbIM I10Ka3aTeNIeM;

OIepupoBaTh MOHATHAMH: JIMHEHHAdA, KBaJpaTHiHas H IpOOHO-TUHEHHAS
DYHKIIMH, BBITIOIHSTE 3IeMEHTAPHOE UCCIIENIOBAHNE U IIOCTPOCHUE UX rpauKOB;

CBOOOJHO OINEpPHUpPOBaTh IMOHATUSAMHU: IIOKa3aTelbHas U jgoraprumuuecKas
(QYHKIMH, WX CBOWCTBA M Tpa(UKH, MCIOJB30BAaTh HX rpaduky IS peLIeHHs
ypaBHEHHH;

cBOGOIHO OIEpUpOBaTh IIOHATUSAMH: TPUTOHOMETpHYECKas OKPYKHOCTD,
olIpe/ieieHre TPUTOHOMETPUYECKIX (PYHKIHMH YMCI0BOrO apryMeHTa;

{crons3oBaTh rpadukd  QYHKOMEA Ui MCCJIENOBaHMS  MPOLECCOB N
3aBMCHMOCTEN [IpY PelIeHHH 3aJad U3 APyrux y4eOHBIX NMPEIMETOB U peanbHOM
JKM3HH, BRIPaXKaTh (OpPMyTaMHU 3aBUCHMOCTH MEXY BEINIMHAMH,

Hauyaja MaTeMaTHYeCKOIo aHAJIH3a:

CBOGOHO OIEPUPOBATH MOHITUAMHU: apupMETHIECKas M IeOMETpHHeCcKas
nporpeccusi, 6eCKOHEYHO yObIBaroIIas reoMeTprieckas Nporpeceus, JTMHEeWHBIA U
SKCIIOHEHIMAIBHEIA poCT, GOpMylIa CIOXKHBIX IPOLEHTOB, HMETh NPEICTABICHAC
0 KOHCTaHTE;

HCIIONB30BaTh MPOTPECCHH JUIS PEIIeHUs] peallbHbIX 331ad MNPUKIAIHOTO
XapakTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMH: NOCIEI0BATEIBHOCTD, croco0bl 3aaHus
ocje0oBaTeNbHOCTE, MOHOTOHHbIE M OTPaHHYEHHBIE MOCICI0BATEILHOCTH,
[IOHMMATh OCHOBBI 3apOXKIEHHS MaTeMaTH4YeCcKoro aHaiM3a Kak aHasa
0OECKOHEYHO MaJIbIX;

CBOOOIHO ONEPUPOBaTh IOHATUSIMHU: HENPEPHIBHBIC (GyHKLMH, TOYKU
paspbiBa rpaduka GyHKIHMH, aCUMIITOTHI rpaduka QyHKIHH,

cBOGOMHO OIEpUpPOBaTh MOHATHEM: (YHKLMS, HENpepbiBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HENPEPBIBHBIX (GyHKUMH 1715 peleHus 3aaa4;

cBOGOJHO ONepUpOBaTh MOHATHAMHU: IepBas W BTOpas MPOM3BOAHBIC
dyHKIMH, KacaTenbHas K rpaduKy GyHKIHMH;

BBIYUCIISATH TIPOM3BOJIHBIC CYMMBI, MPOU3BEJICHUS, YACTHOTO M KOMIO3HIIUH
1ByX (YHKLHIA, 3HaTh NPOU3BOJHBIE JIEMEHTAPHbIX GYHKIHH,

HCIIOIb30BaTh T€OMETPUUECKHH M (QU3NIECKUH CMBICT MIPOU3BOJHOM ISt
peleHus 3a1a4.

MHo:KkecTBa H JIOTHKa:

CBOGOMHO  ONEpHpOBaTh  MOHATUSAMH:  MHOXECTBO,  ONEpallu  Hal
MHO)XECTBaMH;

MCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar 1Jisk OricaHus peajbHbIX
TIPOLIECCOB ¥ SIBJICHMHM, DK PELICHHUH 3a/1a4 U3 ApYrux y4eOHBIX IPEAMETOB;

CBOOOIHO OIEpUPOBaTh TOHATUAMH: ONpEJeeHHE, TeOopeMa, ypaBHEHHC-
CJIeICTBHE, CBOMCTBO MaTeMATHYECKOro 00bEKTa, N0KA3aTeNbCTBO, PABHOCHIILHBIC
ypaBHEHHUS U HEPABEHCTBA.

K xonuy obyudenus B 11 kiacce OOydYaroIMICs TOyYUT CIEAYIOLIHe
IpeIMETHBIE Pe3yJbTaThl MO OTASIbHBIM TEMaM paboyell pOrpaMMbl y4eOHOTO
Kypca «Asnrebpa U Hauajla MaTeMaTHIECKOro aHalIu3ay.

Yuca 4 BbIYHCIEHHS:

cBOGOJHO ONEpUpOBaTh IOHATHAMHU: HaTypalbHOe M LEJI0e HUCIO,
MHOYKECTBA HATYpaJbHBIX M LEJBIX YMCElN, MCIONB30BaTh NPU3HAKH ACTUMOCTH
nenbix yucen, HOJ] 1 HOK HaTypaibHBIX YKCell Ajis pelieHus 3a]a4, MpUMEHSTE
anroput™ EBKinaa;

cBOGOMHO OIEpUpOBaTh IIOHATHEM OCTaTKa IO MOAYIIO, 3allHChIBATL
HATypaJbHbIE YACNIA B PA3IHYHbIX TO3ULMOHHBIX CHCTEMAX CHUCICHHS,

CBOGOIHO OIEPHpOBAaTh IIOHATHUSAMH: KOMIUIGKCHOE YHMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHUCEJl, MPEACTaBIATh KOMIUIEKCHBIE 4YHCia B anreOpanveckon Hu
TPUIOHOMETPUYECKON (OopMe, BBITIOIHSTH apr(MeTHYECKHE ONEepaluu ¢ HUMU H
1306pakaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs H HEPAaBEHCTBA:



CBOOOIHO ONEpUpOBaTh MOHATHAMH: MPPALOHANBHBIE, [0Ka3aTCbHBIC H
norapuMIYecKkue  HEpaBEHCTBA, HAXOMMTh WX peIIeHHA ¢ MOMOLIBIO
PaBHOCHJIBHBIX I1E€PEXO/IOB;

OCYLIECTBIATh OTOOp KOpHEH MpH PpElIeHHH TPUrOHOMETPHIECKOTO
ypaBHEHUS;

CBOGOJHO OIEpUpPOBATh IOHATHEM TPUIOHOMETPHYECKOE HEPABEHCTBO,
MPUMEHATh ~ HeoOXoaumble — (QOPMYNEBl Ui PCIICHHS  OCHOBHBIX THUIIOB
TPUTOHOMETPHUUYECKHX HEPaBEHCTB;

CBOBGOIHO OMEpUPOBATH IMOHATHAMMU: CUCTEMA U COBOKYIIHOCTh ypaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbl M CHCTEMbI-CICICTBHA, HAXOAUTR peleHus
CHCTEMBI ¥ COBOKYITHOCTEM pal[MOHAbHBIX, UPPALMOHATBHBIX, MOKA3aTENIbHBIX 1
norapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB;

pelarthb palMOHANBHEIE, HUppaLUOHAIbHBIE, IOKa3aTeNbHEIE,
norapudMHUUecKHe M TPUTOHOMETPUYECKHE  YPABHCHMA M HEPaBEeHCTBA,
cozepKalle MOIyJIU ¥ MapamMeTpsl;

TIPUMEHSTH TpadUuecKue METOIbI LIS PEILICHNU ypaBHEHUH M HEPABEHCTB, a
TaKXe 3a/1a4 ¢ IapaMeTpamy;

MOJIENIMPOBATh peallbHble CHTYyallMd Ha  s3BIKS anreOpbl, COCTABJIATH
BHIP@KEHHUs, yPABHEHHs, HEPABEHCTBA M HMX CHCTEMBI IO YCJOBHIO 3ajatH,
McclieIoBaTh MOCTPOEHHbIE MOJENIM C MCIOJIb30BaHUEM  alllapara anreOpsl,
MHTEPIPETUPOBATH MONyYEeHHbBIH Pe3yJIbTaT.

®yHKuuH H rpapuKu:

cTpouTh TpaduK{ KOMIIO3MLMK GYHKIMH C TOMOIIBIO 3IEMEHTAPHOTO
HCCIIeIOBAHMS U CBOMCTB KOMITO3HIIMHU ABYX (yHKIHH;

CTPOMTH reoMeTpHuecKkue —oOpasbl ypaBHEHHH M  HEpaBEHCTB Ha
KOOPJIMHATHOM IIJIOCKOCTH;

CBOGOJHO OMEPUpOBaTh I[OHATUSAMH: IPaQUKH  TPUTOHOMETPUHECKUX
byHKLUH;

npuUMeHsTh QYHKLUMH JUIs MONEIHPOBAHHMS M HCCIENOBAHMS  pCAIbHBIX
MPOLIECCOB.

HauaJia MaTeMaTH4Ye€CKOro aHAJIH3a:

HCIIOIB30BATh IPOM3BOHYIO ISl MCCIIe10BaHMs! GyHKIMU Ha MOHOTOHHOCT
1 3KCTPEMYMBI;

HaxXOIUTh HauboIIbIIIee ¥ HauMeHbIee 3HAYeHNs! QYHKIIMH HenpepbIBHOM Ha
OTpe3Ke;

MCTIONB30BaTh MPOU3BOAHYIO [V HAXOXKACHHA HAWJYHIIero pCHICHHT B
NpUKIafHBIX, B TOM YHCJE COLMATbHO-OKOHOMHMHYECKHX, — 3ajadax, IS
ompesie/ieHusi CKOPOCTM M YCKOpEHMs Mpolecca, 3alaHHOro bopMmyon UK
rpaduKoM;



cBOOOAHO OMEepUpoBaTh TOHATHAMHU! nepBoo6pa3Hasi, —ONpeeNEHHbIA
WHTErpaj, HaxOIUTh MepBOOOpa3sHbIE 3IIEMCHTapHbIX (GYHKIMA ¥ BBIYUCIATH
MHTErpa no Gpopmyiie Hetorona-JlenOnuIa;

HAXOIUTh IUIOMAIH ILIOCKHX GUryp ¥ 00BEMBI TeJl C IMOMOLIBIO HHTErpaa,

¥MeTh MpeJCTaBIeHHe O MareMaTH4ecKOM MOJETHPOBAHHH Ha npuMepe
cocTaBeHus b epeHIHaTbHbIX ypaBHEeHHH;

peliath MPUKIaJHble 3aJauy, B TOM HHCIC COLIMAJIBHO-9KOHOMHYECKOT0 U
U3HIECKOro XapaKTepa, CpeCTBAMM MaTEMATHIECKOT0 aHAITH34.
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