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MNOACHUTEJIBHAS 3ATIMCKA

Pabouas mporpamma yueOHOTO Kypca «Ayredpa u Hayajia MaTeMaTUYECKOTro
aHajau3a» NpoPUILHOTO YpOBHS miisg oOydarommxcs 11 kmaccoB pa3zpaboTaHa Ha
OCHOBE Ha OCHOBE TOJIOKECHHUIA U TPeOOBAaHMUU K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHON Tporpammebl, mpeactaBiieHHbIx B OI'OC COO, a ¢ yuétom
denepanbHOil  paboueli MporpaMMbl  BOCIHUTAHHUS, COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, W TPaTHIIHMA
poccuiickoro obpaszoBanus. Peanmszamus mporpaMMbl 00ecIieYMBAET OBIIAJCHHUE
KJTIOYEBBIMU KOMIICTCHIIMSIMHU, COCTABJISIIONIAMH OCHOBY IS CaMOPAa3BUTHUS H
HENIPEPBIBHOTO 00pa30BaHUs, IICJIOCTHOCTh OOIICKYJbTYPHOTO, JIMYHOCTHOTO H
MI03HABATEILHOTO PAa3BUTHUS JIUIHOCTH O0YUAIOITUXCSI.

B crpykrype yueOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOIo
aHaJIM3a» BBIJIETICHBI CIEIYIOUIUE COAepKATEIbHO-METOANYECKUEe TuHuu: «Yucna
U BhIUUCIEHUS», «DYHKIUU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro  aHaium3a», «MHoxecTBa U JioTWKay. Bce OCHOBHbIE
CoJlepKaTeIbHO-METO/IMYECKUE JIMHUM HW3Y4YaloTCid Ha TMPOTSHKEHUHM JIBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMH M pazjenaMu. JlaHHBIHI
y4eOHBI Kypc SIBISETCS MHTErPAaTUBHBIM, IIOCKOJIBKY O0ObequHsET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCIUIUIMH, Takux Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMaTHUYECKUH aHalIu3, TEOpPHUsT MHOXKECTB, MaTeMaTHuYecKas
JIOTHKA U IpyTHe.



COAEPKXAHUE OBYYEHUA
11 KJIIACC

Yuciia v BbIYMCICHUSA

Harypanbubie u mensle yucia. [IpumeHeHre NpU3HAKOB JEIUMOCTH IEIBIX
yuceln, HauOombmuii oOmuii aenutens (mamee — HOJI) m HamMmeHbIee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anropurMa EBkinaa st pemenus
3a/1a4 B LIEJBIX YHUCIIAX.

KommiekcHbie uwncna. AnreOpanueckas W TpUTOHOMETpUYecKas (GopMbl
3alUCH KOMIUIEKCHOTO 4HCia. ApupMETHYECKHUE OIepalru ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJMHATHOM TUIOCKOCTH.
®dopmyna Myaspa. KopHu n-oit cTreneHu u3 KOMIUIEKCHOTO yucia. [IpumeHenue
KOMILIEKCHBIX YUCEN JJIsl pelieHus] (GU3NIECKUX U TeOMETPUIECKUX 3a/1au.

YpaBHeHUs] 1 HEPABEHCTBA

CuctemMa U COBOKYITHOCTh YypaBHEHUW ¢ HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMbI-CIIe/ICTBUsI. PaBHOCHIIBHBIC HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHCHHH ¢  TIOMOIIBIO
TPUTOHOMETPUYECKOUN OKPYKHOCTHU. PellleHre TpuroHoMeTpu4eCKuX HEPAaBEHCTB.

OcCHOBHBIE METOJABI PEIICHUA TOKA3aTEeNbHBIX U  JIorapupMUUecKux
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEUIEHUS HPPALMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELICHUS] CUCTEM U COBOKYITHOCTEW pAalMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JOrapu(MUYECKUX YPABHEHH.

VYpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMM.

[IlpumeHeHne  ypaBHEHHM, CUCTEM UM  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3a/Jad M 3a/lad MU3 Pas3IMyHbIX 00JIacTeii HAyKu M pPealbHON
KU3HU, UHTEPIPETAIUs IOJTYYEHHBIX PE3YIbTATOB.

DyHKUNH U TPaPUKH

I'padux xommosumuu Gyuknuii. ['eomerpudeckue o0pa3pl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOMN MJIOCKOCTH.

Tpuronomerpuueckre GyHKIINH, UX CBOWCTBA U TpaduKy.

I'padrueckre mMeTonmpl pemieHus] ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEILICHHSI 3a/1a4 C TapaMeTpaMH.

Hcnonp3oBanue rpadukoB (PYHKIUN JUIsI UCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPH PEIICHUU 3a/ady U3 JAPYTHX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauana MaTeMaTH4eCKOro anajiu3a

[IpuMeneHue NMpou3BOJHON K HCCIEA0BaHUIO (QYHKIMI Ha MOHOTOHHOCTbH U
skcTpemyMmbl.  Haxoxzaenue  HauOoipliero W HAaUMEHBIIETO  3HAYCHHM
HENpEephIBHON (DYHKIIMU HA OTPE3KE.

[IpumeneHnue NPOUZBOAHON [JiI HAXOXKJACHUS HAWIY4YlIEro pEUIeHUs B



NPUKIAJAHBIX 3a7a4ax, ISl OINpEIENICHHs CKOPOCTH W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOPMYIION WK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX GyHKuMi. [IpaBuia HaxoX1eHNs TEpBOOOPA3HBIX.

WNHuterpai. I'eomerpuueckuit CMBICJI VHTErpaia. Beruncnenue
onpenenéHHoro uHTerpana mno Gopmyne Hetotona-Jleibuua.

[IpumeHeHue uHTErpana A HAXOXKIEHHUS IUIOWAJed IUIOCKUX (uUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJIETMPOBAHME PEAJTBbHBIX MPOLECCOB C MNOMOILIBI0  AuddepeHInanbHbIX
YPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHMA VYUYEBHOI'O KYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaaHCKOro BOCUTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKM 00YUAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIECHA  POCCHUHCKOTO  oOIecTBa,  MPEJICTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBIICHH,
npoleayp TpaxkaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYIroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHU C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) IAaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKON TpakTaHCKOW WMIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTIKEHUM B JAPYTUX HAyKax, TEXHOJOTHUSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAayKM U JEATEeIbHOCThI0 YYEHOT0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTONYMBOTO OYYIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas AICTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyKJAeHUH, BOCIIPUUMINBOCTD
K MaTeMaTHYECKUM acCIeKTaM Pa3IMYHBbIX BUJIOB UCKYCCTBA;

5) puznmyeckoro BoCHUTAHUS:

chOpPMHUPOBAHHOCTh YMEHUS TPUMEHATh MaTeMAaTHYEeCKHUE 3HAHHUS B
HWHTEpEcax 3/I0pOBOr0 1 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOC IHTAHHE, COAJTAaHCHPOBAHHBIA PEKUM 3aHITHH H
OTIbIXa, peryisipHas (GU3nvecKass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY/10BOT0 BOCTIMTAHUSA:

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pa3nuuHbIM  cpepam  NMPodEeCCHOHAIBHOW  JAESTEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynyuieit mpodeccur U pean30BbIBaATH COOCTBEHHBIE )KU3HEHHBIC ILJIAHBI,



TOTOBHOCTH M CIIOCOOHOCTh K  MaTreMaTHYECKOMY  O0Opa3oBaHUIO U
caMoO0pa30BaHUIO Ha MPOTHKCHWH BCEH JKM3HH, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 33]1a4 MAaTEMAaTHUCCKON HAIPaBICHHOCTH;

7) PKOJIOTHYECKOr0 BOCIIUTAHHS:

Cc(OPMHPOBAHHOCTh  SKOJIOTUYECKON  KYJIbTYphbl, IMOHHMMAaHHE BIIHASHUS
COITHATEHO-D)KOHOMHUYECKUX TPOIIECCOB HAa COCTOSHHE MPUPOJHOM M COIUATBLHOM
Cpeibl, 0CO3HAHKE TII00aTBHOTO XapaKTepa 3KOJIOIHYECKUX IMpo0IeM, OpUEHTAIIUS
Ha MPUMEHCHHME MaTeMaTHYCCKHX 3HAHMH JJIsS pelieHWs 3agad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHME IIOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
HOCJIEICTBHI TSI OKPY>KaIOIIEH CPEIbL;

8) HEeHHOCTH HAYYHOT'0 TIO3HAHMS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHON  MNPAaKTHKH, ITOHMMaHHUE
MaTeMaTHYECKOW HAyKM Kak CGepbl YeOBEYECKOM eATEIIbHOCTH, JTaloB €€
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS I[MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTW4eCKOHM KyIbTypOol KaK CpEICTBOM IIO3HAHHMS MHpA,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYIO W HCCIEHOBATENLCKYIO IESATEIBHOCTE
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornueckue aAeicTBU:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE MNPHU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSTHA, OTHOLIEHUW MEXAY TMOHIATHIMHU, (QOPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiacCU(pUKAIIHH,
OCHOBaHHUS 117151 0000IICHNS U CPAaBHEHHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;

BOCIPUHMMATh,  (HOPMYIUpPOBaTH U  NPEOOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MAaTEMATHUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKICHUSX, Mpejaratb KpUTEpUH IS
BBISBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUI, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpATh CINOCOO perieHuss y4dyeOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEUIEHUs, BbIOMpaTh HauOoyiee MOAXOMAIIMA € y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBrble ucciienoBare/ibCKue 1eiicTBUA:

MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HaHUS,
(GopMynHpoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIMI0, MHEHHUE;

IPOBOAUTH CAaMOCTOSATEIbHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4eCcKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1Yy OOBEKTaMH, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOLIEHUS W BBIBOJBI 1O pe3yibTaTam
OPOBENEHHOTO  HAONIOJIEHUs,  HUCCIEOBaHUSA, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbIABUTATH
IPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ nndopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIsl pEUICHUs 3a/1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH MH(POPMALMIO PA3NIMYHBIX BHUIOB U
dbopM npeacTaBieHuUS;

CTPYKTYpHpPOBaTh MH(OpPMAIIUIO, MPEJACTABIATh €€ B pa3MYHBIX (opmax,
WLTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATh HaJEKHOCTh uH(pOpMaIuu () CaMOCTOSITEIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMU H
HEeJIIMHA OOIICHUs, SICHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOAYy PEIICHUS 3a7ayH,
KOMMEHTHPOBATh MOJIYYECHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KITaeMOM TEMBI,
mpoOJieMbl, pelracMoi 3ajayd, BBICKA3bIBATh WJEH, HAIlCJCHHbIE Ha IIOMCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXACHUS C CYXKJICHUSMH JPYTHMX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jiMuMe€ W CXOJCTBO IMO3UIIMI, B KOPPEeKTHOU (dopMme
dbopMyITHpPOBATH pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, UCCIIEIO0BAHMUS,
MPOCKTA, CAMOCTOSITEIBLHO BBIOMpPATH (OpMAT BBICTYIUICHHS C YYETOM 3aaad
Mpe3EHTAIIMU 1 OCOOCHHOCTEN ayIUTOPHH.

PerHﬂTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, aITOPUTM PEIICHHS 3aJ1adH, BEIOUPATh CIOCOO PEIIeHus C
y4€TOM UMEIOUINXCS PECYPCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh HABBIKAMH  TIO3HABATENbHOM  pedrekcun Kak  OCO3HaHUsA
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJS TpolLecca W pe3yjbTaTa peleHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HaNJCHHBIX OIMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATA IIEJIU U YCIOBHIM, OOBSICHATH IPHYNHBI
JTOCTY)KCHUS WM HEJIOCTHXKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHMYIISCTBA KOMAHIHONH M WHJIMBHIYyaJIbHOU
paboThl TpU pemieHHWH YYeOHBIX 3a7ad, TNPUHUMATh I[eIh COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPaOOThI, pacmpenemsiTh
BUIBI paboOT, JIOrOBapUBATHCS, OOCYXKIATh TMPOIECC W Pe3ylbTaT paboTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTel (00CykIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» ¥ HWHBIE), BBINOJHATH CBOI YacTh pabOTBl U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTMMHM YICHaMH KOMAaH[IbI, OIICHWUBATbH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KpUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kjacce oOydaromuics TMOJYYUT CISAYIOIINE
MPEeIMETHBIE PE3yNbTAaThl IO OTACIBHBIM T€MaM pabouell MporpaMMbl Y4eOHOTO
Kypca «Anrebpa 1 Hayalla MaTeMAaTUYECKOTO aHAITN3ay:

Yucsa 1 BbIYUCTCHUSA:

CBOOOJTHO OMNEPUPOBATH TOHATHIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAS
nepuogudeckass JapoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
pallMOHATBHBIX U IEUCTBUTEIBHBIX YMCEI, MOIYJIb IECTBUTEIBHOIO YHCIIA;

NPUMEHATh JIpOOM W TPOIEHTHI IS PEIICHHUS MTPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACICH 3HAHUN U PEATbHOM KU3HU;

MIPUMEHSITh NPUOTNKEHHBIE BBIUUCICHMUS, IPABUIIA OKPYTJIECHUS, TPUKUJIKY U
OILICHKY pe3yJibTaTa BbIYMCIICHUI;



CBOOOJHO ONEpPUpPOBATH TMOHATHEM: CTENEHb C LENbIM IOKa3aTeseM,
MCII0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YACEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a]1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATypaJbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAlMOHAIBHBIM MMOKA3aTeNIeM;

CBOOOJIHO ONEPUPOBATH NOHATUSIMU: JIOrapu(PM YKciia, J1eCATUYHbIE U
HaTypajbHbIEC JTOrapu(pMbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUsS 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPaBHEHUS-CIIEACTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh pa3jM4Hble METO/Abl PEIICHHS pPAIlMOHAJIBHBIX W JIpPOOHO-
palMOHANBHBIX YpPaBHEHWH, NPHUMEHATh METOJ HMHTEPBAJIOB [Jis PELICHUS
HEPaBEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHOW MEPEeMEHHO,
MHOTOWIEH C ILeJbIMH Ko3(p(dUIMEHTaMU, KOPHHM MHOTOYJIEHAa, MPUMEHSThH
JI€JICHUE MHOTOWIEHA Ha MHOI'OYJIEH C OCTAaTKOM, TeopeMy besy u reopemy Buera
IUIs PELICHUS 3a/1ad4;

CBOOOIHO ONEpUpOBAaTh MOHATUAMM: CHUCTEMA JIMHEMHBIX YypaBHEHUH,
MaTpulia, ONpPENENUTENb MaTpUllbl 2 X 2 U €ero TreoOMETPUYECKUH CMBICT,
UCIOJIb30BaTh CBOWCTBA ONpEAENUTeNss 2 X 2 s BBIYUCIECHUS €ro 3HA4YeHMUS,
IPUMEHATh ONPENCIUTENN JUId PELICHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMH,
MOJEJIMPOBATh PEAIBHBIE CUTYallUH C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUH,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOIIBI0 MAaTpULl U OIPEACIIMUTENEH,
MHTEPIIPETUPOBATD IOJyYECHHBIW PE3yJIbTAT;

UCIIOJIb30BAaTh CBOMCTBA JIEUCTBUH C KOPHSAMHM 1Ji1 TPeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIECHH C
palMOHAIBHBIM I10KA3aTEeNIEM;

UCIIOJIb30BATh CBOMCTBaA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOOIHO ONEpUPOBaTh MOHATUSAMU: HppaIOHANbHbBIE, MMOKa3aTelbHbIE U
JorapuMUUECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIISAA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI JIsi TpeoOpa3zoBaHuUs
TPUTOHOMETPUIECKUX BBIPAKEHUI;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoAumble (GOpPMyNIbl  [JIsl  pPEHIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIUPOBATh pEalbHbIE CHUTyallUM Ha $3bIKE anreOpbl, COCTABIATH
BBIPAKEHHUS, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAaHUEM anmnapara aareOpsl.

DyHKIUHN U TpaPUuKu:

CBOOO/IHO ONEpPHPOBATH MOHATUAMHU: (PYHKIIHSA, CITOCOOBI 3aaHusl QYHKINH,
B3aMMHO oOOpaTHble (YHKIIMH, KOMIO3UIMSA (QYHKUUH, rpaduk (QyHKIHUH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBanus rpadukoB GpyHKINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: O0JACTh OMPENETICHUS U MHOMXKECTBO
3HaYeHUH (PYHKINU, HYTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OINEpPUPOBATH TMOHATHSIMH: YETHBIE M HEYETHBIC (YHKIIHH,
nepuoandeckue QyHKIMH, POMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoJblllee M HAWMEHbIIee 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBAaTh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipa@uK CTENEHHOM (QYHKLIMHU C HaTypajJbHBIM M LEJIbIM
nokaszaTeneM, rpaduk KOpHA n-oi cTerneHu Kak (PyHKIUM OOpaTHON CTEHEHM C
HaTypaJIbHBIM I10Ka3aTeseM;

ONepUpOBaTh MOHATUSAMU: JIMHEHHAas, KBaApaTW4yHas M JApOOHO-THMHEHHas
(YHKIMH, BBIMOIHITH 3JIEMEHTAPHOE MCCIIEJOBAHUE U IIOCTPOEHUE UX IPaPUKOB;

CcBOOO/IHO ONEPUPOBaTh MOHATHAMH: IOKa3aTellbHAs M Jiorapudmuyueckas
GbyHKIMM, WX CBOWCTBA M TpaduKH, MCIOJIB30BaTh WX TpapuKH I pEHICHUS
YpPaBHEHHM;

CBOOO/IHO ONEpUPOBATH TOHATUSAMU: TPUTOHOMETPUYECKAS] OKPYNKHOCTb,
orpesiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku GYHKOUH JUId  HCCIEAOBaHUS IPOLECCOB MU
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHON
’KU3HH, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEXK/y BEJIMUYNHAMU;

Hayana MaTeMaTH4eCcKOIro aHAJIU3A:

CBOOOIHO OMNEpHpOBaTh MOHATUSAMU: apumMeTndeckass M TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBarolIasi reOMETpHUUecKas MpOrpeccusi, TNHEHHbBIN U
HKCMOHEHUUATBHBINA POCT, (POpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHH JJISi PEIICHUs peaNbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MTOCJIEA0BATEILHOCTD, CIOCOOBI 3aJaHus
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHWYEHHBIE IIOCIJIEIOBATENBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUsS MAaTeMaTH4YECKOI0 aHaju3a KaK aHaiau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEpUpPOBATh TMOHSATUAMM: HENPEPHIBHbIE (QPYHKIUH, TOYKH
paspeiBa rpaduka GyHKIUU, ACUMIITOTHI rpaduka QpyHKINY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI pEeLICHUs 3a]1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMM: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (QYHKIHA, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUNA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (U3MUECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  MOHATUSMHU:  MHOXECTBO, OIEpaluu  Haj
MHOKECTBAMU;

UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUH, IIPU PEIICHUH 3a]a4 U3 APYTUX YUYCOHBIX MPEIMETOB,;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, 10KA3aTEINbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kiacce oOywaromuiics TOJYYUT CIEAYIOIIUE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paloueil MporpamMMbl y4eOHOTO
Kypca «Anredpa u Havajia MaTeMaTHYECKOTO aHATN3ay:

Yucia ¥ BbIYUCTCHUSA:

CBOOOJTHO OIEpPUPOBATh TMOHATHUSMHU: HATYpaJbHOE U IEJI0€  YHCIIO,
MHOKECTBA HATYyPaJIbHBIX M LEJbIX YUCEJ, MCIOJb30BaTh MPHU3HAKU NIEIUMOCTH
uensix yucen, HOJl u HOK nHaTypasbHBIX 4yMcen sl pelieHus 3a1a4, IPUMEHATh
anroput™ EBKinaa;

cBOOOIHO OIEpHUpOBaTh MOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YKCIIA B PA3IMUYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMILJIEKCHOE€ YHCIO U MHOXECTBO
KOMIIJIEKCHBIX YHCEJN, MPEACTABISITh KOMIUIEKCHBIE YHCIa B aJIreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHIMOIHATH apuU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHSTUSMU: HUPPALMOHAIBHBIC, TOKa3aTeIbHBIE U
norapu@mMuyeckre HEPaBEHCTBA, HAXOJIUTh UX PEIICHUS C  TOMOIIbIO
PaBHOCUJIBHBIX MTEPEXO/IOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUECKOIO
ypaBHEHUS,

CBOOOJIHO ONEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTRBO,
MPUMEHSITh  HEOOXOAUMbIe  (QOPMYJBI  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMa M COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYNMHOCTEW pallMOHAJIbHBIX, UPPALIMOHATIbHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHHUI U HEPABEHCTB;

pelarthb paloHalbHbIE, VMppaldoOHAIIbHBIE, MokasaTeJbHEbIE,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHUS U  HEPABEHCTBA,
coaepKale MOAYyJIU U TapaMeTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMmeTpaMu;

MOJICIMPOBATh pEaJIbHbIe CUTYallUM Ha S3bIKE aJreOpbl, COCTaBIATH
BBIPAXKCHUS, YPAaBHEHMs, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCJIEZIOBAaTh IIOCTPOCHHBIE MOJEIM C KCIOJb30BAHUEM armapara ajareOpsl,
UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKW KOMIO3UIIMK (PYHKIIUNA C TOMOIIBI0 3JIEMEHTAPHOTO
UCCJICOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX (DYHKITHIA;

CTPOUTH TEOMETPHYECKHE 00pa3bl ypaBHEHMM M  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  ONEPUPOBATh TMOHATHUAMH: TpaduKH TPUTOHOMETPUUCCKHUX
dynKmi;

IPUMEHATh (QYHKIHUH JJII MOJCIUPOBAHUS W MCCICAOBAHUS peaTbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOIro aHaJIM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIee 3HAaUCHUS (PYHKIIMU HEMPEepPbIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOU3BOJAHYIO IS HAXOKJACHHUS HAWIYUIIErO0 PEHICHUS B
NPUKJIAJIHBIX, B TOM YHCJE€ COLHAJIbHO-DKOHOMHUYECKHX, 3aJadax, JJid
OompeAeaeHUs] CKOPOCTH M YCKOPEHHS TMpollecca, 3aJaHHOro (opMyson WIn
rpauKoMm;



CBOOOJHO ONEpUpPOBATh MOHATUSAMH: TEPBOOOpa3Has, ONpPeAeIEHHBIMI
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKUMNA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh IUIOWAAN TUIOCKUX (UTYyp U OOBEMBI TE€N C MOMOIIBIO UHTETpalia;

UMEThH MPEICTABICHUE O MATEMATUYECKOM MOJEIUPOBAHUMN HA MPUMEPE
cocrtaBiieHus U pepeHuranbHbIX YpaBHEHUIH;

pemaTe NpUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLUAIBHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTUYECKOI'O aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOTIBIO 99 1
TIPOU3BOTHOM
2 [TepBooOpa3Hast U UHTETpAI 12 1
3 I'paduku TpuroHoMeTprueckux QyHKIUH. 14 1
TpuroHomeTpryecKkue HEpaBEHCTBA
4 WppanmonansHele, mokazareabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHeie yncna 10
HarypanbsHble u 11e51b1e Yrciia 10
Cucrembl palMOHANbHBIX, UPPAIIHOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMHIECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 HOBTOPSHI/IG, 00o011eHue, cucremMaTi3anus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 136 10 0
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