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NIOSACHHUTEIBHA S 3AITHCKA

VueGHblit Kype «Anrebpa W Hayama MaTeMaTHYECKOro aHa/nsa» JBIACTCA
omEEM W3 naubolee 3HAUMMBIX B IIPOTPaMMe CPEeNHEro obmero obpa3zoBanus,
MOCKONLKY, C OJIHOM CTOPOHbI, OH 0OECHeYMBAET WHCTIPYMEHTAJILHYIO Gazy ons
M3YUYEHHS BCEX €CTCCTBEHHO-HAYYHBIX KyPCOB, & € apyroit cTopoHsl, (POPMUPYET
OTHYECKOE W abCTPaKTHOE MBILUTEHHE 00YHAIOUHUXCs Ha YPOBHE, HeoDX0/MMOM
T OcBOeHMs. HHPOPMATHKH, 0GHIECTBOIHAHUA, UCTOPHH, CITOBECHOCTA 1 APyTHX
aHcnMnuH, B pamkax paHHoro ydvebnoro Kypca ofyuaiolecs OBIAIERanT
YHHBEPCAIBHBIM S3bIKOM COBPEMEHHOH Hayku, KOTOpad popMyIMpYET CBOM
JIOCTHKEHNA B MaTeMaTHHIECKOH GopMme.

VuebHpIl Kypc anrefpsl ¥ HAYAN MATEMATHYECKOrQ aHAnH3a 3aKIagBIBACT
QCHOBY JJ§ YCHEITHOIO OBJafeHHs 3aKOHAMH du3HKK, XUMuH, OHONOIHN,
[IOHHMAHAS OCHOBHEIX TEHACHIMA PasBUTHs IKOHOMHKH H 00IIECTBEHHOMN KU3HIL,
NO3BOIAET OPHEHTUPOBATECA B COBPEMEHHBIX uu(ppPoOBEIX H KOMITBIOTEPHBIX
TEXHOIOrMAX, YBEPEHHO WCIONBIOBATE HX 14 janeHeliiero 0Opa3oBaHUs U B
[OBCeIHEBHO Mu3HH. B TO e BpeMA OBJafeHHE AOCTPAKTHBIMM W JIOrMHECKH
CTPOTHMH KOHCTPYKUWAMH anrefppl W MaTeMaTHHccKoOro aHamnsa pa3BHBaeT
yMEHHE HAXOZUTR 38KOHOMEPHOCTH, oB0CHOBLIBATE HCTUHHOCTH, JOKa3BIBATh
yTBEpIK/ICHHA ¢ MOMOUIBI) MHAYKUHH H paccyiiarh JeAYKTHBHO, HCIOTB30BATE
oboBieHne W KOHKpeTn3aumio, abcTparHpoBande ¥ aHaIloTHIO, hopMUpyeT
KPEaTHBHOE W KPHTHYECKO® MBILLICHHE,

B xozne u3yvenus yyeOuoro Kypca «Anrebpa ¥ Ha4ana MareMaTHYCCKOTO
apanuiay obydaoinkecd MOAYHAIOT HOBBIH ONBIT PELUSHWS NPHKIALHBIX 3aiddd,
CAaMOCTOSTENBHONO TIOCTPOSHHS MATEMATHHCCKHX MOJIeNell peallbHbIX CHTYaLMH,
MHTEpIPETalMH  TIOAYYSHHBIX peIIEHHi,  IHAKOMATCS ¢ TPHMEpaMH
MaTeMaTHYeCKHX 3aKOHOMEDHOCTEH B TpHpoJe, Hayke W HCKYCCTBC, C
BHIZGIOHMHCS MATEMATHIECKUMH OTKRPBITHAMH 1 HX 4BTODaMMU.

VuebHplii Kype 00671aaeT IHAYMTE/NRHBIM BOCIUTATCNBHBIM ITOTEHIHAIOM,
KOTOphIH peanmuIyeTcs Kak Hepes yqefHpI MaTepuall, CHOCOOCTBYIOLIMH
(hopMHPOBAHHIO HAYMHOIQ MHPOBO33POHWS, TaK W HCPE3 cieuurry yueOHOM
neatensHocTH, Tpefyrouei nponcmmumnbmifi KOHIIeHTpalliH  BHHMMAHNA,
CAMOCTOATETEHOCTH, AaKKypaTHOCTH W  OTBETCTBEHHOCTH 32 1Oy e HH bl
pe3yabTar.

B ocHOBe MeToAuku oOydeHus airedpe W HayalaM MaTCMaTHHMECKOro
AHAITH3A JIEKHUT JeATe/IbHOCTHBIN TIPUHLMIT 00y e HHS.

B crpykrype ydeOHoro kypca «Anredpa m Hauala MaTeMaTHHECKOro
AHAITM3a» BELACIEHBI CIIeAyIOIIHE COAEPKATeNbHO-METONNYECKHE THHuK: «Hucna
M BIGHCICHUSY, «DyHKIHE H rpaduku», «YpaBHeHuUs U HepaBeHcTBa», «Hauana
MaTEMaTHYECKOTO aHain3a», «MHOKecTBa ¥ JTOTHKa». Bce ocHOBHBIE




comep&KaTeNEHO-METOINIECKHE JIHHIHA WAVIAloTCs HA TPOTAXKEHWHM ABYX JET
obyyeHus Ha YPOBHE CpEIHEro obmero obpa3oBaHudA, ESCTECTBEHHO JONOJHAA
OpYT Jpyra H MOCTEMNeHHO HACBILAACH HOBBLIMK TeMaMHd W pasfenami. J{aHHLU
yyeGHBIA Kype ABIAETCH MHTErPATHBHRIM, TMOCKOIBKY obpeguHseT B cebe
cofepKaHue HECKOIBKMX MAaTeMaTHYCCKUX NUCTIMIUTHH, TAKMX Kak airedpa,
TPUIOHOMETPHA, MATeMATHYECKUH aHANW3, TEOpHA MHOKECTB, MAaTeMATHHECKAS
nmoruka 4 gapyrue. Ilo mepe TOro Kak ofyualoniecs OBJIaNCBA0T Bcé Oomee
MUPOKMM MATEMATHIECKHM ANMNapaToM, y HHX nocieoBaTelbHo hopMHUpyeTca 1
COBEPIIEHCTBYETCS YMEHHE CTPOHTE MaTeMATH9ECKYI0 MO/l  PeajbHON
CHTYALIUMH, TIPHMEHSTE 3HAHMA, TONYHEHHBIE [PH W3ydeHUH yqebunoro Kypea,
petmenis caMoCTOATEBHO chopMYITHPOBAHHOH MaTeMAaTHYECKOH 3a/a4uH, a 3aTeM
WHIEpPNpETHPOBAaThL CBOH OTBET,

ConepkaTebHO-METONHIECKAA THHHA «Yucna ¥ BBIYMCIIEHMA» 3aBEpLIACT
(hopMUpOBAHKE HABRIKOB HCTIONB3OBAHNKA JIeHCTBATENBHEIX YHCel, KOTOpoe OBIIo
HauaTo Ha yPOBHE OCHOBHOro obuiero ofpasoBaHu, Ha ypoBHe cpejiHero obmero
ofpazosanus  ocoboe  BHUMAHME  YJEIACTCA GOpMHPOBAHMIO  HABLIKOB
paLMOHATEHBIX BLIYHCNICHHH, BKMOYAOMUX B cebA uUCTIONL30BANNE pa3THYHbIX
GopM 3amHcH 4WCTd, YMEHHE JeNaTh NMPUKKIKY, BBIIOITHATH npuOIKEHHBIE
BBIYMCIIEHHA, OLEHHBATE HWCIOBBIE BbIPAKCHHA, paGoTaTe ¢ MaTeMaTHYCCKAMU
KOHCTAHTAMM. 3JHAKOMbIE OOYHAIOUIMMCA MHOXECTBA HATyPalbHBIX, [[eMhIX,
palHOHAbHBIX  H JEiCTBATENBHBIX  UHce]  AONONHAIOTCE ~ MHOMKECTBOM
KOMIUIEKCHBIX 4Hcend, B KaxaoM M3 DTHX MHOKECTB paccMaTpHBaIOTCH
CBOMCTBEHHBIE €My creuM(puuecKkue 3ajadd Hu Olepallri JleTIeHHe  Halelo,
OTlepUpOBaHMe OCTATKAMH H3 MHOKECTBE MCIBIX HHCEL, oco0ple CBOWCTBA
PALIHOHABHBIX H HPPALHOHATIBHBIX HHCE, aprudMeTHYECKHE OfepaliuH, a TakKe
H3BJIeYeHHe KOPHS HATYDAJbHOH CTENeHH Ha MHOMCCTBE KOMILIEKCHBIX YHCE.
Brarofaps MOCNEI0OBATETEHOMY PacllHpEHHI0 KpyTd WCTIOAB3YEMbIX HHCET H
3HAKOMCTBY C BO3MOMHOCTAMH HX TTPMMEHEHHA AN PEIICHMA pasIAvIHbIX 3734
thopMHUpYETCA MPEACTABICHNAE O SJMHCTBE MaTeMATHKH KaK Hayky W e€ pOIH B
MOCTpOEHMM MOJe/iell peanbHOro MHUpa, HMHPOKO MCTIONL3YIOTCH 0000UIeHHE H
KOHKPeTH3allHa.

Munusi «YpasHeHMs ¥ HEPABEHCTBA» PEANH3YETCS HA MPOTIKEHUH BCELO
ofydeHus HA YPOBHe cpejHero obmiero oOpazoBaHus, HOCKONBKY B KaKIOM
pasnene [TporpamMMel [IPETyCMOTPEHO PeIICHHE COOTBETCTBYIOIUMX 3anad. B
pesyisTaTe OOYYAIOIIMECH OBJAJEBAIOT  PasiMIHBIME  METOTAMH peleHHs
palOHABHEIX, HPPALHOHANEHBIX, TMOKA3aTEILHBIX, AOTAPHPMHHECKHX U
TPUPOHOMETPHHCCKHX YPABHCHWMHA, HEPABEHCTB W CHCICM, 4 TAKXKE 3a/ad,
comepxkammx napaMerpsl. [JomydcHHBIE YMEHHS [MHPOKO HCIIOJIBIVIOTCS TIpH
HceneoBalMi PyHKIHH ¢ TIOMOIIBI0 TIPOW3BOHON, NPH PELUCHIH NpPHKTATHLIX




3211 M 3a/1a9 Ha HaXO0XKASHHE HAMGO/BIIMX U HaUMEHBIIMX 3HAYEHHUH QYHKUAL.
Jlanyas coaepikaTe/lbHas THHAA BRIIOWACT B cebs Take QOPMHUpOBAHUE yMEHH
BBIOMHATE  pacuéTsl 1o (opMynam, npeobpasoBaHus  PalUFOHATBHbIX,
UppauioHATIbHBIX TPUTOHOMCTPHHECKUX BhIpaKEHHH, a TaKiKe BhIpaMKEHNH,
cojlep/KallliX CTeNeHH M morapudmbl. baarozaps H3YHCHHIO anredpanIecKoro
Marepuaia  TPOMCXOIHT nanpHeiillee  pa3sBUTIME — ANTOPATMHHECKOre U
aOCTpaKTHOTO MbIINCHWS obyuaromixca, (GOPMHpPYIOTCS HABBIKHA menyKTHBHBIX
paccyxienuif, paboTel  C CHMBOMBHBIMH  GopMamu,  1IPeACTaBICHHA
3aKOHOMEPHOCTEH ¥ 3aBMCWMOCTEll B Bu[E paBeHCTB M HepaBeHcTB. Anredpa
mpegmaraeT dQGHEKTHBHBIE HMHCTPYMEHTRI  JUIA pellcHHs  [PaKTHHCCKHX U
ecTecTREeHHO-HAYYHEIX 3afad, HarmagHO OeMOHCTPHPYET CBOM BOSMOMKHOCTH Kak
A3bIKA HAYKH,

CozeprkaTelbHO-METOTHYECKa] —JTHHHA «@DyHKIMM ¥ TpaQWKE» TECHO
neperuieTaeTcs ¢ JAPyruMu JIHHHAMH yyeBHOro Kypca, IMTOCKOMBKY B KaKOM-TO
eMBIC/IE 33/1a8T MOCIeI0BaTe/TBHOCTE U3YIeHMA MaTepHua/a. Wsydenne CTEIMEHHOM,
oKa3aTespHOo, TorapudMIEecKol ¥ TPUrOHOMETPHICCRIX (yHKIHMi, HX CBOHCTB
u Tpad)MKOB, WCTIOTE30BAHUC ynxiuii 1A peleHua 3aiat u3 JApyrix yueOHBIX
peMETOR H PealbHON JKH3HU TECHO CBA3AHO Kak © MATEMATHHECKUM aHATH30M,
Tak W C pellieHHeM YDaBHEHHWH U HEpaBeHCTB. Ilpy sTOoM DOJBIIOC BHHMAHHE
yaenseTcs (POpPMHPOBAHHIO YMCHHS BhIPAKATH hopMyJaMH 3aBHCHMOCTH MEMLY
pa3THuHBIMH  BEIMIMHAMM, HCCIEN0BATH TOMYHEHHLIC QyHKIMA, CIPOUTHL WX
rpapuxu. Matepunan 370# cofiepyaTeIbHON JIMHIH HALEICH Ha pasBUTHE YMEHHR
i HaBHIKOB, TIO3BONMMIOUWINK BBIPAXATh SABHCUMOCTH MCKITY BEIHIHHAMH B
pazIuaHOM (opMe: aHAIMTHIECKOH, rpaduyeckoif ¥ cnosecoil. Ero nsyucHwne
CcriocoGCTBYeT —pasBHTHIO  ANTOPUTMHHECKOTO  MBILILIEHUA, CIIOCODHOCTH K
0BOBIICHHMIO H KOHKPETH3AIMH, HCIIOTB30BAHHIO aHATOTHE.

ConmepiatensHas nunus «Hauana maTeMaTH4eCKOro aHANK3a» [103BOIACT
CyIIECTBEHHO PACUIMPHTL KPYT Kak MATeMAaTHHECKHX, TaK W NpUKIAfHBX 33184,
AOCTYITHBIX OOYHAIOMMMCSH, TaK KaK y HHUX TOABIACTCH BO3MOMKHOCTb CTPOHTE
rpaduKu  CIOXKHBIX dyHKIHH, ONpCAEIaTh HX Hanbo/ipllHe W HaWMEHbIlHe
THAYEHHS, BBLIYMCISTH TUTOmAAH (QUryp W oObEMBI TEJI, HAXOMUTL CKOPOCTH H
ycKOpeHms TipoueccoB. JlaHHas CoJlepKaTelpHad  JTHHEA OTKPBIBAET HOBbIE
BO3MOKHOCTH TIOCTPOEHHS MaTeMaTHYECKHX MOfeieH PpeanbHbIX CHTYAaIlHi,
TO3RONAeT HAXOMWT, HAMIydllee pelecHue B NPHKJAJHBIX, B TOM HHCIC
COMMATEHO-KOHOMHHECKHX, 3a1a9ax. 3HAKOMCTBO ¢ OCHOBAMY MAaTEMATHHECKOTO
AHATH3a CTIOCOGCTBYeT pasBuTHIO abCTpaKTHOIO, (OPMATLHO-TOTHYECKOTo H
KpeaTHBHOr0 MbIlITeHus, (popMHpOBAHHIO YMEHHA Ppaclo3HaBaTh [POABICHUS
AAKOHOB MATEMATHKM B HayKe, TexXHuKe M MckyccTse. OOyuarommecs Y3HaIOT O




BBUIAIOIAXCA Pe3ynbTaTax, TMONyHeHHBIX B XOAE pa’BUTHA MATEMaTHKH Kak
HaykH, 1 00 uX aBropax.

CojlepaTe/lbHO-METOAUHECKAsT JIHHHS «MHo¥ecTBa U JTOrMKa» BEIIOYaeT B
ceBs BICMEHTHl TEOPHH MHOXECTB H MATEMATHICCKOH JOTHKH. 1eopeTHKO-
MHOKECTREHIBIE [[PEACTAB/ISHHS TIPOHA3LIBAIOT BECh Kype [ITKO/TEHOH MaTEMAaTHKH
W mpelaraloT naunbonee VHUBEPCATBHBTH A3BIK, obheIMHAIOIINN BCE pasfielbl
MATEMATHKH M €6 TIPHIOMEHMH, OHM CBS35/BAIOT pasHbC MATEMATUYECKHE
MHCUMIUIMHBl W KX MPWJIOKCHHA B CHHHOE UEIOC. [losTomMy BaXHO MATh
BO3MOKHOCTE OOyHaromeMyca MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH  A3BIK
COBPEMEHHO} MaTeMaTHKH W MCTIONL30BaTh €ro A BHIpAKEHHS CBOMX MBICIIEH.
JlpyruM  BazHBIM TPU3HAKOM MATEMaTHK{  Kak Hayku crnejyeT MpHU3HATH
CBOMCTBEHHYI0 €H CTpOrocTh obOCHOBAHMI W ClIeOBaHHME ONPENC/ICHHBIM
mpapuiaM  TIOCTPOeHWA  J0KasaTeiibCIB. FHAKOMCTRO € DIEMEHTAMH
MATEMATHYECKOH JOTHKM CrocoGCTBYET Pa3sBUTHIO JIOTHUHECKOTO MBIILICHASL
06 yIaIOIHXCS, TIO3BOISET WM CTPOHTH CBOH PacCyKICHUA Ha OCHOBE JIOTHYECKUX
npaBu:, HOPMHPYET HABEIKY KPHTHISCKOTO MBILLICHIA.

B yuebuom Kypce «AnreGpa n Hauala MATEMATHYECKOTO aHATH3a»
IPHCYTCTBYIOT OCHOBBI MATEMATHYECKOTO MOJIeTMPOBaHNA, KOTOPbIE NPHU3BAHBI
crocobcTBOBaTh (DOPMHUPOBAHMIO HABBIKOB TOCTPOCHHA Mozaeneii  peanbHBIX
cuTyauuif, HMCCTeaoBaHMA ITHX MoIenell ¢ TOMOINBI amnnapara anreOpel M
MaTeMaTHUeCKOro AaHanu3a, MHTEPHPETAUMH TOJyHeHHEIX PE3y/lhTaToB. Takue
3amaHys BIUIETEHEI B Kb W3 pa3enoB NporpaMMel, MOCKOTBKY BECH MaTepyan
yaeGHOTO Kypea LUMPOKO HCIONB3YCTCH AfIA peleHys TPUKIIALHBIX 3a1at. ITpu
PeMIEHHH  PERIbHEIX — NPAKTHIECKHX  3a/at oDOyuarolmuecs  pasBUBAOT
HaBIIOIaTeNBHOCTE, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaTscA,
Mcronp30BaTe  aHaorywio, o0ofmarh M KOHKPETHINPOBATH mpodaemy.
TlestensHocTs 1O OPMUPOBAHHIC HABLIKOB  PEILCHIA MpUKIATHBIX  3aaa4
OpraHM3yeTCA B MPOLIECCe U3YHIEHHSA BCEX TEM yaeGHoro Kypea «Anredpa u nauaia
MATEMAaTHIECKOTO dHATTH3aY.

Ha wusyuenue yueOHOro Kypca «Anrebpa ¥ Hadaja MaTEMATHIECKOIO
apam3ay otogures 272 daca: B 10 kiacce — 136 yacos (4 =@aca B Hejiemo), B 11
kmacee — 136 9acoB (4 Jaca B Heento). |




COJIEPKAHHE OBYUEHUHA

10 KJIACC

Ypeia H BRIYHCICHHA
Panviona bHble dncia, OObIKHOBEHHbIE H IECATUIHBIC apoGH, NMPOLCHTEL,
GeckoHedHBIe IePHONEEecKHe (PoOH. TIpuMeHEHNE apobeii ¥ IPOLEHTOB JUI
pelenns MPUKIaInbIX 3a/ad U3 pasiiHbIX oTpaciici 3HAHHK H peabHOH KU3HH.

IleficTBATENbHBIC 4KCTa.  PalMOHANBHEIC H HppaLioBalbible  YHCIA.
ApudMerigeckde  onepamud - © neficTBUTENLHBIMH  YMCITAMH. Momyiib
MeiicTBUTENLHOTO YHCIa H ero cpoiicTa. [TpubmKEHEbIe BBIMHCICHMHA, [TPABH/IA
oKpyIJIenus, IPUKKIKA H OLEHKA pe3y IbTard BBLIMHCTICHHH.

CremeHs ¢ TeiBIM MokasareineM. buaom HboToHA. Hcnons3zoBanue
noaxoaaiei hopmbl 3a1IHCH nefCTBHTENBHBIX YWCEN JUIA pelIeHHd TIPaKTHYECKHX
3a/1a4 1 TIpe/ICTaBICHHA JaHHbIX,

ApudpMeTrieckii KOpeHb HATYPATBHOH CTEIIEHH U €T0 cBolCTBA.

Crernedh € paudOHANLHBIM TOKasaTeneM H ed CcBoOiicTBa, CTENCHB C
AefcTBUTENEHBLIM MOKA3ATE/IEM,

Jlorapudm wucna. CBoHCTE noraprgma. JIecATHHHbIE W HATYPalbHBIC
JloTapAQMb.

Cunye, KOCHHYE, TAHIGHC, KOTAHIEHC YHCIOBOTO apryMEHTa. ApKCHHYC,
APKKOCHHYC 1 APKTAHTEHC HHCI0ROTO apryMeHTA.

VpaBHeHHR H HEPaBEHCTRA

TowjaecTRa W TOKAECTBEHHbie npeofpasoBauns. YpaBHCHWE, KOPCHb
ypaBHeHns, PapHOCHIBHLIEG YPaBHEHHE W ypaBHeHHs-cencTis. HepaBeHcTso,
pellienne HepaBeHCTRa,

OCHOBHbIE METOBL PEIIEHHS 1ebIX # APOOHO-PALMOHAIIBHEIX yPAaBHEHUH H
HepaBeHCTR, MHOrowneHnl OT onHolt nepeMenuolf. JleneHWe MHOroYIeHa Ha
MHOrowIeH ¢ octaTkom. Teopema beay. MuorouneHsl ¢ UCTBIMA
kod(puunentamu. Teopema Buera.

[IpeobpazoBaHid HUCITOBLIX BRIp@/KEHHIH, coaepkallX CTENCHH B KOPHH.

HppanuonalbHbie ypaBHEHHA. OcHOBHEIE METOIEI peleHnd
HpPpPALHOHAIBHBIX yPaBHEHHH.

[Toxasatenbubie ypapHenus. OCHOBHBIE METOIbl PEILCHHA NOKA3ATC/BHBIX

ypaBHCHHIH.

IlpeoGpazoBanye BEIDAKEHUH, CONCPKALIHX norapupmsL

JTorapupMHUYECKHE ypaBHEHHS. OcHoBHBIE METOIbI peleHHs
norapuMUHECKUX ypaBHeHHH.

OcHoOBHBIE TPUTOHOMETPHYECKHE (hOPMY 1T [Tpeobpazosanuc

TPUrOHOMETPHHSCKHX BhIpAKeHUH. Perienne TPHroHOMETPHHECKHX ypaBHEHHUIL.




Pemmenne cUCTEM JHHEHHBIX ypaBHeHH#l, Matpuuia CHCTEMEI JTHHEHHBIX
ypasueHmii. OTnpelenuTent maTpHubl 2%2, ero reoMeTPUYECKMH  CMBICT X
CcBOICTBA, BLEIMHCIEHWE ero 3HadeHus, MPHMEHCHHC ompenennTes [ANg pereHns
cycTeMBl JMHEHHBIX ypaBHeHuil. PemeHue MpUKIAJHBIX 33739 ¢ TOMOILBIO
cHCTeMBl JTHHEHHBIX ypaBHeHuil. JccnenoBaHue NOCTPOEHHOH MOJIEITH €
MOMOIILI MATPHIL H onpeaeTHTenei.

[locTpoeHue MaTeMaTH4YECKHX Mofenel peanpHOH CHTYaluW C MOMOLUIBIO
ypaBHEeHHH W HEpaBeHCTB. [lpuMeHene YpaBHEHHH W HEPABCHCTR K pelIcHHIO
MATEeMATHYeCKMX 3a/ad M 3adad H3 pasantHbIX obnacTeil Hayku M peanbHol
JKHIHU.

Pynxuun U rpagukn

QyHKuMs, CTMoco0b 3alaHns dyuxnud, B3amMHO 00paTHEIE (GYHKIHH.
Kommozmuwst  pyHKImH. [padpux  QyHKUIEH. JneMeHTapHble MpeodpazoBsaHus
rpatuKoB HyHKLHH.

Ob6nacTs onpeaclieHUs H MHOKECTBO spavenuil dynkuud. Hymi QyHKUWA.
TIpoMesKyTKH 3HAKOTIOCTOSHCTRA, Ystaple U HeuéTHBIe QyHKIMY, [Tepuoanyeckne
dyrkupn. [TpoMexyTKH MOHOTOHHOCTH dyaxupn. MakcuMyMsl H MHHHMYMB
dynxnun. HauGonniiee ¥ HanMeHBIIEE 3HAYEH U (YHKU MY HA MPOMEKYTKE.

Nuneifnas, KBapaTHuHas H ApobuHO-muHEHHAs GyHKOMA. DJIeMeHTapHOoe
HCCIleOBAHNE U TIOCTPOCHHE HX TPa(QUKOB.

CrenenHad (HDyHKIHA ¢ HATYPaNBHBIM W LIC/TBIM rmoxaszarenem. E¢ cBoHCTBa H
rpaguk. CBOWCTBA H rpadHK KOpHA N-OH CTENCHH KaK ¢yHKIMM  00paTHOH
CTEeNeHHU ¢ HATYPAIbHEIM I10Ka3aTeJIEM,

[TokazaTensuas W Jorapudmudeckas (QYHKIHH, UX croiicTBA M TpadMKH.
Hcrions3oBanne rpadukos QyHKIHHA A7 peteHis ypaBHEHHH.

TpuroHoMeTpU4ECKas OKpYKHOCTE, onpelieNeHHe TPHTOHOMETPUYECKHX
hyHKIM# YHC/IOBOT0 APryMEeHTa.

(DYHKLMOHANBHBIE 3aBMCHMOCTH B PeaibHBIX Tpollectax H 5BIEHHAX.
I'pauxH peaibHBIX 3aBUCHMOCTEN.

Haua a MaTeMATHYECKOTO AHATH3A

[locTea0BATENBHOCTH, CrOCco0Bl  3a1aHuA nocneloBarenpHocTell. Mertoa
MATEMAaTHIECKOR HHIYKIHH, MounoToHHbIE v OTpaHH4IeHHBIE
[focnenoBaTenbHOCTH, MeTopys BO3HMKHOBEHMA MAaTcMaTHHECKOTO AHATIM3A Kak
aHann3a OeCKOHEYHO MaJIbIX.

ApudmeTndeckast U TeOMeTPHIECKAs TIPOrpeCcCHy. BeckoHeuno yObIBarOUIas
reomerpuucckas nporpeccus. Cymma GeckOHEUHO YOBIBAROLIEH reOMEeTPUHECKOM
nporpeccy. JluHeHHBIH H JKCITOHEHUMATILH wiit poct. Hueno e. @opmMyiia CIOKHBIX
poueHToB. Vlcnonb3opaHHe NPOTPECCHH UM PCIICHIS peajJlbHBIX 3amad
NPHKIAHOTO XapaKTepa.




HenpepsiBHble (QYHKIMH ¥ HX crojictea. ToukM pa3spbiBa. ACHMITOTEI
rpapuxos QyHknuil. CsoicTsa hyHKIMH HenpephiBHBIX Ha OTPE3KE. Metog
WHTEPBAIOB JA PEIIeHUs HEPaBeHCTB. TpuMeHeHHE CBOWCTR HEMPEPHIBHLIX
yHKUHH 1A pelicHns 3aat.

[lepBasi v BTOpas NPOH3BOIHbIE dyrkunn, OnpejiencHue, reoMeTpHIeCcKIi 1
pu3HIECKHiT CMBICIT POM3BOJIHOI. Y pasHelWe KacaTensHoil K TpaduKy QyHKIHH.

[lpon3BOAHBIE — SNCMEHTAPHBIX ¢ynxuuit.  Tlpom3ponHas — CYMMBEL
NpOH3BEIEH U, 4aCTHOTO 1 KOMIIO3NLIIH DYHKLHH.

MuosKecTBa H JIOTHKA

MHOKECTBO, ONEpaurH Haa MHOMXKCCTBAMH H HX cBoicTBa, JuarpaMmel
Jiitepa—Benna. [IpuMeHEHNES TeOpeTHKO-MHOKECTBEHHOTO  ammapata  JUn
oIcaHia peanbHBIX TTPOLECCOB H SIBTEHWH, [PU pelIeHWH 3ana4 W3 [PYrHX
yuyeOHbIX IPEAMETOB.

OnpefeicHUe, TeopeMa, CBOHCTBO MaTeMaTHIECKOro 0DBeKTa, CIIEACTBHE,
[0KAa3aTeNbCTRO, PABHOCUIBHEIE YPaBHCHHA.

11 KIACC

Huea ¥ BEIMHC/IEHHS

Harypa/ibHEIE W HC/TBIE HHCTA. TTpuMeHeHHe MPH3HAKOB ACITHMOCTH HCHBIX
yycen, HaubonpwAli ODMMA AeTHTEND (nanee — HOJI) » HauMeHbLICE obiee
kpatnoe (nanee — HOK), ocTarkos no MOLyo, anropurMa EBxiina ana perieHus
3a7a4 B LeJBIX YHCIax.

KomrutekcHble 9Hcna, Anrebpaudeckas MW TPUTOHOMETPHHECKAA thopMel
samHcH KOMIUIeKCHoro uucna, ApudmerHueckde OnepaunH ¢ KOMILTCKCHBIMH
yicnmami, MzobpakeHHe KOMIUIEKCHBIX HHCEN Ha KOOPAMHATHOH MJIOCKOCTH.
®opmyia Myaspa. Kopuu n-off cTeneHu H3 KommiaekcHoro udcna. IlpuMeHenne
KOMILIEKCHBIX GUCET I8 peleHN (PUINYECKHX { FTeOMETPHIECKUX 3a/1at.

YpaBueHus H HEPABEHCTEA

CucTeMa M COBOKYITHOCTH YPAaBHEHMH M HEPABCHCTB. PapHOCH/1bHEIE
CHOTEMBL W CHCTEMBI-clieficTBUS. PABHOCH/IEHBEIC HEPABEHCTBA.

Orbop  KopHe#l  TPHUTOHOMETPHYECKHX ypaBHEHHH ¢ [OMOIILIO
TPUIOHOMETPHUECKOH OKPYIKHOCTH. Pemenne TpMroHOMETPHYCCKUX HEPABEHCTE.

(OcHOBHBIE MeTO[Bl pelleHHsa TOKa3aTeNbHBIX H norapHpMUIECKUX
HEePaBEHCTB.

OcHOBHEBIE METO16I PELEHHS HPPAlMOHATbHBIX HEPABEHCTE.

OCHOBHBIE METOJIEI PElleHHs CHCTEM M COBOKYIHOCTEH PALMOHANBHEIX,
HpPaLMOHANBHbIX, TOKA3ATENbHBIX U norapH()MHYECKHX YpaBHEHHI.

VpaBHEeHHs, HEPABEHCTBA M CHCTEMBI € TTapaMETpaMHi.




[IpyuMeHEeHHE ypaBHeHWH, CHCTEM H HepaBeHCTB K PEIICHHIO
MaTeMaTHUSCKHX 3anad W 3a7ad W3 pasiHiHbIX obnacTelt HAYKH M peanbHOH
JKH3HM, HHTEpNpeTals Moy IeHHBIX PE3Y bTATOB.

@yaxuun ¥ rpaduks

['pathMk KOMIIO3HIIHH dynxuuit. ['eomerputeckue ofpasbl ypaBHEHWH H
HepaBeHCTB Ha KOOPIHHATHOH TIOCKOCTH.

TpuroHOMETPHYECKHE QVHKLTH, UX CBOIICTBA U rpaduKu.

['padbuyeckue METOZbl PELICHHA ypasHEHWH M HepaBeHCTB. ["pacdmueckne
METO/IBI pelIeHis 3a/1a4 C MapaMeTpaMi.

Wcnoib3osanue Tpadukos GYHKIMA i HCCICN0BAHHI [IPOLECCOB M
saBHCHMOCTEH, KOTOpEIE BO3HMKAIOT TPH PEIICHHH 3ajay M3 [pyrux y4eOHBIX
[peaMEeTOB H pealBHOH KU3HH.

Hauana MaTeMaTHYECKOTO aHATH3A

[TpumeHeHue IPOKU3BOJHON K HCCIEN0BAHKIO dvHKIMH Ha MOHOTOHHOCTE H
akcTpeMyMBl.  HaxoxueHue HauGoNbIIEr0 W HAWMEHbUIETO  3HAYCHHH
HerpepbIBHOH (GyHKIIHM HA OTPE3Ke,

TIpuMeHeHWe [POU3BONHOH ISl HAXOKICHHA HAMIYYIICrO0 pClUIeHus B
NpHKIQHEIX 3a7jauaX, AUIA OTPE/eneHus CKOpOCTH M YCKOpPEeHUs IIpolecea,
3ananuoro GopMyJIOi WM rpaguKOM.

[leproobpazuas, OCHOBHOE ceoficteo  mepsoobpazusix. IlepBoodpasusie
3TeMeHTapHbIX hyHKuMA. [IpaBria HAX0KACHHUSA IepBO00OpAa3HEIX.

Wurerpal.  [eoMeTpuYeckwil — CMLICI  MHTETPaia. BrraucieHue
onpeenEHHOTO HHTerpaia no Gopmyre HeiotoHa-JleitbHua.

[punveneHHe WHTerpana s HaXOoKISHHA nnomiageil TWIOCKWX QUIYP U
0OBEMOB reOMeTPHIECKHX TEIL.

[Ipumepsl peinenuit  audpepeHlmanbHBIX ypasHeHnil, MaremaTuieckoe
MOIE/HPOBAHKE pealbHBIX TPOLECCOR € TIOMOLUILK anddepeHIHAIBHBIX
ypasHEeHHH.




[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOTO AHAJIA3A»
{YTHYEI[EHHBH;I VPOBEHB) HA VPOBHE CPEIHETO OBLLETO

OBPA30BAHMA
JTAYHOCTHBIE PE3YJIBTATDI

1) rpakIaHCKOTO BOCTIHTAHHA:

chOpMHPOBAHHOCTE rpaxaHcKod MO3HIHA pOyuatoImerocs Kak akTHBHOIO H
OTRCTCTREHHOIO  WiE€Ha  POCCHHCKOro obuecTra,  MpejACTaBleHue O
MATEMATHIECKIX OCHOBAX (YHKIMOHHPOBAHMA pasIHbIX CTPYKTYp, ABICHHH,
npoueiyp TpaXAaHcKoro oGmiecTsa (BobOpEL, ONPOCHl H JApyroe), yMmenue
BRAMMOIEHCTBOBATE ¢ COLMMANBHBIMI MHCTHTYTAMH B COOTBETCTBUH ¢ HX
hYHKUMAMY 1 Ha3HA4SHHCM,

2) HaTpHOTHYECKOr0 BOCTHTAHHA:

copMUPOBAHHOCTB POCCHHCKOM TpakIaHcKol MASHTHHHOCTH, YBAKEHUA K
NPOLLIOMY M HACTOSIIEMY poccHiicKOoll MaTeMaTHKH, EHHOCTHOC OTHOMIEHWE K
JOCTHXKEHHAM POCCHICKHX MaTEeMaTHKOB U poccHHCKOH MaTeMaTHIeCKOH IIKOIBL,
HCIONL30BAHHE OTAX JOCTH/KEHMA B JPYr¥X Haykax, TCXHOIOTHAX, cthepax
IKOHOMHKH,

3) Ay XOBHO-HPABCTREHHOTO BOCIHHTAHMSL:

0CO3HaHMe AYXOBHLIX IIEHHOCTEH POCCHHCKOrO Hapo/a, ¢(hOpPMHPOBAHHOCTD
HPAaBCTBEHHOTG COZHAHWA, STHIECKOIO NOReIeHNs, CBA3aHHOro ¢ NMPaKkTHYCCKHM
NpHMEHEHUEM NOCTHAKEHMN HAyKH W JCATEIBHOCTBEO yyéHOro, OCO3HAaHME
HYHOrO BKAZA B TOCTPOEHUE YCTOMUBOro OyIyliero;

4) 3cTeTHYECKOr0 BOCIHTAHAA:

scTETHYECKOE OTHOIIEHWE K MupY, BKIIOHad 3CTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 32034, pellieHuii, paccy K IeHHH, BOCTIPHUMIHBOCTD
K MaTEMATHYECKUM acMeKTaM pasiHiHbIX BU0B HCKYCCTRA,

5) (hu3H"ECKOro BOCMATAHHS:

c(hOpMHPOBAHHOCTE  YMEHUS TIPUMEHATB MaTeMaTHdecKie 3HaHud B
HHTepecax 3710poBOro H 6e30nacHoro obpa3sa JKU3HH, OTBETCTREHHOE OTHOUICHHE K
CBOCMY 30POBLIO (370pOBOE NHKTAHHUE, cOanaHCHPOBAHHBIH PEXKHM SaHATUH ¥
OTIBIXA, peryispHas pusnuecKas AKTHBHOCTE), (JH3HYECKOE COBEPIIEHCTBOBAHHE
MPH 3aHATHAX CHOPTHBHO-03/I0POBHTENBHON A TENLHOCTBIO;

6) TPY/10BOTO BOCIIHTAHM!

rOTOBHOCTh K TPYAY, OCO3HAHME LEHHOCTH Tpyaoobus, HHTEpec K
pasnmuYHBIM  cepaMm npodeccHOHANbHOM  NeATeNbHOCTH, — CBA3AHHBIM - C
MATEMATHKONW W ¢& IpWIOKeHMAMH, YMenWe CoBepllaTh oco3HaHHBLIH BBIOOD
Oyyiueli mpoQeccud U peaTH30BbIBATEL cODCTBEHHDLIE JKH3HEHHBIC MIaHB,




[OTOBHOCTL W CrOCODHOCTE K MaTeMaTHieCKOMY o0pa3oBaHio M
caMo00pa3zoBaHli0 HA TIPOTSHKEHHH BCEH JKW3HHM, FOTOBHOCTH K AKTMBHOMY
YUacTHH B PEIIEHUM MPAKTHIECKHX 33 /1T MaTeMaTHUYEeCKOH HapaBIeHHOCTH,

7) 3K0IOrHIECKOr0 BOCTIHTAHUSA!

cOPMHPOBAHHOCTD IKONOrHYecKoH  KYIBTYPBI, TMOHWMAaHHE BIMAHHA
COUMATBHO-IKOHOMUYECKHX TIPOLECccOB Ha COCTOAHUE NPAPOAHOH W COUMAlILHOH
cpellsl, 0cOo3HaHue r100ansHOTo XapaKkTepa IKONIOrHYeckux npobiiem, opHeHTalHs
Ha TIpUMEHEeHWE MaTeMaTH9YecKHX apaHuil JUIS pemieHWs 3ajad B obnacTH
okpykarowiefl cpefbl, MIAHMPOBAHWE MOCTYNKOB H OLEHKH HMX BO3MOMHBIX
HOCIIEICTBHM T8 OKPYHKAIOIIEH cpeabl;

8) HeHHOCTH HAYYHOTO NO3HAHHA:

chOpMHPOBAHHOCTE MHPOBOI3PEHHA, COOTBETCTBYIONIETO COBPCMEHHOMY
YPOBHIO  PasBUTHA  Haykd W obuiecTBEHHON  MPaKTHKW,  [TOHHMAHHE
MaTemaTH4eckoll Hayku Kak cgepsl 4elO0BeYeCKOl IeATENBHOCTH, JTAaroB eé
pasBUTHA W 3HAYMMOCTH UTS PasBUTUA THBUIHIALAH, OBNAZEHHE A3LIKOM
MATEMATHKH M MATeMATHYECKOH KyIbTYypoH Kak CpPEICTBOM NO3HaHHA Mupa,
FOTOBHOCTE OCYHIECTBJISITH MPOEKTHYHO M HCCIEN0BATEIBCKYIO ACATEIBHOCTS
HHIMBHIYATBHO H B TpymIie,

METANPEAMETHBIE PE3YJIBTATBI

[o3paBaTebHbIe YHHBEpcaibHEIe yiefubie AeicTBAS

Bazosbie JJOrAvecKHe TeHCTBHAS

BBIABIATE H Xﬂp&KTEpHBGBETb G}'HLGCTBEHHI:IE IIPH3HaKH MATEMATHYSCKHX
06BeKTOR, TOHATHH, OTHOMIEHMH MEXIYy  NOHATHAMHE, (hopMyIHPOBATh
onpefe/eHna MOHATHH, YCTAHAB/IHBATh CYIECTREHHBIH MPH3HAK KIaccupuKaLmy,
ocHOBaHHS JUTA 0600I[enHs U CpaBHEHHS, KPHTEPHH TPOBOIMMOTO aHATH3A,

BOCMPHUHUMATE,  (DOPMY/IHpPOBAaTE H npeoOpa3oBpIBaTE  CYKICHWA:
yIBEpAHTEIBHEIE H OTPHIATENBHELE, EIMHAYHEIE, HACTHBIC H o61He, YCIOBHbIC;

BLIARIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBA3H H NMPOTHBOPEHHA
B (aKTax, JaHHBIX, HAOMIOAEHHAX U YTBEPXKICHUAX, NPEInaraTe KpUTCpHH 1A
BbISBIEHHS 3AKOHOMEPHOCTEN U IIPOTHBOPEYHH;

feNars BLIBOALI € MCTIONB3OBAHWMEM 3aKOHOB JIOTMKH, NEIYKTHBHBIX M
UHAYKTABHBIX YMO3aKIHIeHNH, YMO3aKI/IFOIEHHH 10 aHANOIHH,

NPOBOAUTE CAMOCTOATENBHO JOKA3aTE/IBCTBA MaTeMaTHYECKHX YTREPKISHUH
(pAMBIE W OT NPOTHBHOIO), BEICTPAWBATE aPryMEHTALIHIO, IPUBOANTE [IpHMEPEI B
KOHTPITPUMEPHI, 000CHOBBIBATL COOCTBECHHBIE CYIHICHUA i BbIBO/IBL;

BBIOMpaTh cnocol peuleHAs y4eOHOH 3amavuM (cpaBHWBaTL HECKOJIBKO
BAPHAHTOB  PCILIEHU, gelOHpaTs  Hambosiee  MOAXOASAMIMH ¢ YUETOM
CAMOCTOATENLHO BELISNCHHBIX KPHTE:]JHEB}.




BaioBble HCCAeI0BATE/IbCKHE AeHCcTBHA:

HCTIOB30BATh BOMPOCEL KakK HCCTTeOBATelIbCKHE MHCTPYMEHT MO3HAHMA,
dopmyIHpoBaTE  BOMPOCHL dbukcHpyIOmMEe  TPOTHBOPEHHE, npodiemy,
YCTaHABNMBATh HCKOMOE W JaHHOE, GOpMHpOBaTE MTOTE3Y, apryMCHTHPOBATH
CBOK TIO3HIAIO, MEEHHE]

MPOBOAUTE CAMOCTOSTENLHO CIIIAHMPOBAHHEIH DKCTIEPHMEHT, MCCEI0BaHHE
Mo YCTAHOBISHUID ocobenHocTell MaTeMaTuyeckoro 06beKTa, ABNCHNA, MPOLeced,
BLISB/ICHUIO 3aBHCUMOCTEH MEK Y 00BEKTAMH, ABIEHHAMH, MPOTECcCaMu;

caMOCTOATeNbHO (hopMyIHpoBaTh 00obUIeHys W BBIBOIBL 1O pe3ynbTaTaM
pOREIEHHOTO Habnwomenid,  HCcledoBaHMs,  OLEHHBATDL [1OCTOBEPHOCTE
MoJydeHHBIX pe3y/IbTaToB, BEIBOJOB H oGobmeH i,

MpOrHO3MPOBATh BOIMOKHOE DA3BHTHE TIPOLECCE, a TakKe BbIJBUIATH
NpernoNoKeHus O era pasBUTUH B HOBBIX YCIOBHAX.

PaboTa ¢ HHpOPMAHEH!

BEIAB/IATE Ae(UIUTL WHOOPMAlHH, AaHHBIX, HeoOXOoOMMBIX JUIA OTBeTa Ha
BOMPOC H [T PEIICHUA 381341,

BHIGUPATE HHGOPMALIMIO U3 HCTOWMHHUKOB Pas/uiHBIX THIIOB, AHAITH3UPOBATh,
CHCTeMATH3NPOBATE M HHTEPNPETUPOBATH uH(OPMALIHIO Paz/IIHbIX BHIOB H
dhopM NpecTABICHHS;

CTPYKTYpHpOBaTh UH(OPMAINHUIO, NPEACTABIATE ed B pasIMaHLIX (QOPMAX,
HILTIOCTPHPOBATE IPadHIecKy;

OLICHUBATh HAIEXKHOCTh nH(opMauy no CaMOCTOSITENBHO
chopMy THPOBAHHBIM KPHTEPHAM.

KoMMyHHKATHBHBIE YHHBEPCAIbHLIC yueOHbIe 1eHCTBHIA

Ob6menue;

BOCTIPHHUMATE U (HOPMY/THPOBATE CYXNICHHS B COOTBETCTBHH C YCIOBHAMH H
HensmH OGIIEHWS, ACHO, TOYHO, IPaMOTHO BBEIPAXATL CBOIO TOYKY 3pEHHA B
yCTHBIX M MUCEMEHHBIX TEKCTAX, JaBaTh MOACHEHUA TO X0y pelIeHus 3am1aqu,
KOMMEHTHPOBATH TO/IyIeHHBIA PE3YIbLTAT;

B XoIe 0OCY;IeHHSA 3a1aBaTh BONPOCHI MO CYUIECTBY o0cyKIaeMOH TeMBl,
npoGremsl, pellaeMoi 3ajadi, BHICKA3BIBATE HICH, HAlENeHHBIC Ha I[I0WCK
pellicHHs, COMOCTABIATE CBOM CYKACHHA C CYRACHUIMA APYTHX YYacTHHUKOB
auanora, oOHApYKWBATL PasavdIue H CXOICTBO fro3uLuMii, B KoppexTHOH hopme
(opMyIMPOBaTE Pa3HOTIACHS, CBOW BO3PAKEHHS,

(pefCTaBAATh Pe3y/TbTATEl PELICHHA 3a1aHH, SKCICPUMEHTa, HCCITeIOBAHNA,
MpOeKTa, CaMOCTOSTENbHO BEIOMPATE ¢opMaT BEICTYTUIEHMA € YYETOM 3a1ad
npe3eHTally 4 0CODEHHOCTEH ay IUTOPUH.

PeryISTHBHbIE€ YHHBEPCAIBLHBIC ¥ qebubie JeHCTBHA




CamoopraHH3aus:

COCTABIATH TLNAH, JFOPHTM PelleHus 3a1aqH, BEIOMpATH CII0COs peleHHs ©
yusTOM HMEIOIMXCA PECYPCOB H cofCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPHAHTEI perenyit ¢ yaEToM HOBOH uH(opMaIHH.

CaMOKOHTPOIB, IMOLHOHAILHBIH HHTELICKT!

prajerh HaBblKaM¥  [03HABATEBHOM pediiekcHE  KaKk  OCO3HAaHHA
COREpINAEMbIX JEHCTEHH W MBICTUTEILHBIX [[POLIECCOB, HX PE3Y/IBTATOB, BJIACTh
criocoGaMH  CAMOTIPOBEPKH, CaMOKOHTPOJA mHponecca H pesyeTara pelleHus
MaTeMaTH4ecKoH 3aJa4u,

peBHIETH TPYAHOCTH, KOTOpblE MOTYT BOSHUKHYTL IpH pelICHHH 3a[a4H,
BHOCHTbH KOPPEKTUBEL B JIEATENBHOCTD Ha OCHOBE HOBBIX 00CTOATENBCTB, JAHHLIX,
HalleHNBIX OLTHOOK, BLIABICHHBIX TPYIHOCTEH;

OlIeHMBATE COOTBETCIBHE Pe3ylIbTaTa LS/lH U YCIOBHAM, OOBACHATD NPHIHHDI
OCTHIKEHHS WITH HEJOCTHKEHWs Pe3yNbTaToB AeATENbHOCTH, HAXOAWTH OIIHOKY,
[aBaTh OLEHKY MPUOOPETEHHOMY OTTBITY.

CoBMecTHAd JeATEABHOCTE:

NOHMMATE M HCIO/B30BAaTh NMPEHMYIIECTRA KOMaHIHOH H HHTHBHYAIBHOHA
pabOTEl TMpH  PelIcHHH yueGHBIX 3a7ay, TMpHHEMATh LEIb COBMECTHOH
NeSTeBHOCTH, IJIAHUPOBATL OPraHM3alivio copMecTHO# paboTsl, pacnpelenars
Buj6I paboT, IOroBapHBATHCA, oOcyknarh Ipouecc W pe3yabrar paboTeL,
06061aTE MHEHUS HECKOMBKUX JH0AET;

yuacTBOBalh B IPYMIOBEIX (opMax paborel (o6cyxneHus, oOMeH MHEHHH,
«MO3TOBBIE IOTYPMBI» M HHBIE), BBIMOAHATL CBOW  HACTh pabotel  H
KOOpJMHHPOBAaTE CBOM [EHCTBHA C JpYrAMH HICHAMH KOMAH[bl, OLEeHWBAThH
KAYecTBO CBOET0 BK/IAAAa B OO MPOAYKT MO KPUTEPHAM, cOpMYITHPOBAHHLIM
yuaCTHHKAMH B3aAUMO1eHCTEHA.

NPEAMETHBGIE PE3VBTATHI

K xouiy obyuenus B 10 kaacce o0ydalolIAHca [TOMY4UT CACAYHOmne
Tpe/METHBIE PE3YTBTATHl IO OTAENLHBIM TEMaM paboueii mporpaMMel y4eOHOro
Kypca «AnreOpa ¥ HaYana MaTEMATHIECKOTO aHAIA3AN:

Yucaa ¥ BEIYHCIEHHN!

cBOBOJHO ONEpPUpPOBATH TIOHATHSAMH: PAaUMOHATLHOS HHCIIO, BeckoHeYHast
nepyojuueckas  Apobb, TPOUCHTEI, HPPaLAOHAILHOE  HHCIO, MHOMKeCTBa
PAIHOHATBHBIX U JCHCTBATE/IBHBIX YHCEN, MOTYIh JIeHCTBHTENBHOIO MHCTIA;

npaMeHsTs Apo0H M NPOLEHTHl IS PemIcHUd TPHKIAAHRIX 3amaqy U3
pa3TMYHEIX OTPACIeH 3HAHUMN 1 PeanbHOH KU3HY,

IPUMEHAT NPUOIHKEHHBIC BEIYUC/IEHIA, IPABUIA OKPYTICHUS, IPUKHAKY H
OTIEHKY Pe3yJIbTaTa BbIYHCICHHI



cBoGOAHO OMepUpOBATh MOHATHEM: CTENCHb C MejsiM TIOKa3aTeleM,
HCIONE30BATh TIOAX0 LY GOpMY 3aTHCH TeiicTBMTENBHBIX YMCeN JUId pelleHid
IpaKTHYECKHX 3a1ad U [MPeCTaB/IeHNA NAHHBIX;

cBoOOIHO ONEepUpoBaTh MOHATHEM: apudMmeTHIeCKUH KOpeHb HaTypaJlbHOH
CTEIEHH;

cBOBO;(HO ONEPUPOBATE MNOHATHEM! CTCIIEHD C PaMOHATLHEIM TTOKA3ATE/IEM,

cBODOIHO ONEPHPOBATE TOHATUAMH. norapu(M YHCa, AeCATHHHIE H
HATYPATBHBIE 1OTaPUPMBI,

cBOBGOIHO ONEpPHPOBATH IIOHATHAMM: CHUHYC, KOCHHYC, TaureH¢, KOTAHTeHC
TUCJA0BOI0 apryMEHTa;

OMepUpOBaTh NOHATHAMH: APKCUHYC, APKKOCHHYC W &pKTaHTeHC MHCI0BOTO
aprymeHTa,

VpaBHeHHA U HEPABEHCTBA:

CBOGOMHO OIEPWPOBATh ITOHATHAMH: TOXKISCTBO, YPaBHEHHC, HEpPaBeHCTBO,
paBHOCHITEHbIE YPABHEHHA U ypaBHEHHA-CIE/CTBHA, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMCHATL Pa3/AdHbIE METOMBl PCIIEHHA palMOHANbLHBIX W JpoOHO-
pALMOHANBHRIX YPABHEHHH, IPUMEHITH METOjl MHTEpPBAIOB [UIA PeIIcHUA
HEpaBeHCTB;

cBOBOAHO ONEPHPOBATH MOHSTHAMM: MHOTOHWIEH OT O/[HOI TTepeMEHHOH,
MHOCOWIEH C [[eNbMA  KO3(OQHIMEHTaMH, KOPHE MHOIOWICHA, [PHMEHATE
JleeHHe MHOTOYIEHA HA MHOTOYJIEH C OCTATKOM, TEOPEMY Besy u Teopemy Buerta
s pelleH:s 3ana4;

cBOGOMHO ONEPUPOBATh TIOHATHAMH: CHCICMA NHHeHHBIX ypaBHEHHH,
MaTpUlia, OTpEJenuTenh MaTpHIIBL 27 x 2 M ero TEOMETPHYECKHH CMBICH,
HCHOMB30BATH CBOJICTBA OTpejenurens 2 X 2 JuA BBIMUCTCHUA €r0 3HAYCHHA,
(MPUMEHATh ONpeNenuTend [Jia pPeLICHHA CHCTEMBl JIMHCHHBIX YpaBHEHHH,
MO/IETIHPOBATh PEATbHBIE CHTYAITHH C TIOMOIIBIO CHCTEMEL JIMHEHHEIX YpaBHCHMH,
MCOIE/0BATE MOCTPOEHHBIE MOJETH C TIOMOMIBIO MalpHi M onpeaenurenei,
HHTEepIPETUPOBATD Oy eHHBIH Pe3yIbTaT;

HCTIOL30BATh CBOMCTBA JeHCTBUM € KOpHAMH A mpeodpazoBaHus
BEIpaKEHHH;

BBLITIONHATE NPe0OpazoBaHis YHCIOBBIX BBIPAKEHH i1, conepKal¥xX CTEeNeHu ¢
PALHOHATBHbIM TIOKA3ATEIEM,

WCIONL30BATh CBOHCTBA norapuhMoB il E: npeodpa3oBaHnA
noraputMAYECKHX BbIPaKCHHH;

cBOBOTHO OTEPUPOBATH MOHSTHAMM! HpPPAHOHAIIBHBIC, TOKAZATENLHBIC U
norapudMudecKue YPaBHEHIN, HAX0AUTE HX PEUICHH C NOMOIIBK PAaBHOCHIBHBIX
[IEPEXOJIOB HJIM OCYLIECTBIISS IPOBEPKY KOpHEH; '




[PUMEHATh OCHOBHBIE TPHIOHOMETPUUECKHE hopMy Bl JUTA fipeodpasoBaiia
TPHrOHOMETPHIECKHX BRIPAAKCHH W,

cBOGONHO OMEPHpOBATh TIOHATHEM: TPHIOHOMETPUHECKOE ypaBHEeHHE,
NPUMEHATh  HEoOXOUMBIE hopMynBl ATA  pEWEHMA  OCHOBHBIX  THITOB
TPHIOHOMETPHHYECKHX ypaBHEHHI,

MOJEIIHpPOBATs pealibible CHTyallHu Ha A3bIKE anreGpEL, COCTABIATH
BEIDAKEHWA, YPABHCHHA, HEpaBeHcTsa MO YCAOBHIO 3a/[@9l, MCCTENoBaTh
[I0CTPOCHHBIC MOZIE/H C UCTIOTIB30BAHUEM alllIapaTa anreOpLL

®dyuxuun 1 rpadpuirn:

cB0GOMHO ONEPUPORATH MOHATHAME: (QYHKUHA, crrocoObl 3amanus QyHKITH,
B3auMHO obparTHBle QYHKIUH, KOMIIO3HIMA dynxmui, Tpapuk (QYHKUAR,
BLITONHSATS ATeMeHTapHEIe IpeodpasoBatis rpaduKoB byHKIHH;

CBOGOHO ONCPUPOBATE MOHATHAMH: 00/IACTh ONpPene/IeHus ! MHOKECTBO
JHaueHHH QYHKUMH, HYJTH QYHKLAH, NPOMEKYTKH 3HAKONOCTOAHCTBA,

coBOAHO OTMEepUpOoBaTh MOHATHAMM: HYETHBIE H HeuéTHBEIC QYHKLUHH,
neprojHHecKie QyHKIUH, MPOMEXKYTKH MOHOTOHHOCTH (YHKIIHH, MAKCHMYMBI H
MUHEMYMBl (YHKI(HE, HanOonblice ¥ HAMMEHBIICE apauenue QYHKIHH Ha
IPOMEKYTKE,

cBO6GOTHO OMNepHpOBaTh MOHATHAMH: CTCNEHHAA QyHKIHA ¢ HATYPATbHBIM H
ensM TIOKa3aTeneM, rpaguk CTerNeHHOW (QYHKIHH ¢ HATYPalbHBIM M HEIHIM
nokasareneM, rpapHk KOpHA n-0H CTENEHH Kak (hyHKUMHA oOpaTHOI CTENeHH C
HATYPalbHEIM MOKA3aTeIeM,

offepUpoBaTh MOHATHAMM: JHHEHHAA, KBaApaTHMHAH H npodHo-nuHeHHa
(yHKIH, BRITOIHAT 3IEMEHTAPHOE HCCACI0BAHNE H [OCTPOEHHE UX TPa(UKOB;

cBOGOIHO ONepUpOBaTh MOHATHAMMW: TOKA3aTe/bHAZ H norapudmpUIecKas
(QYHKIIUM, HX CBOUCTBA H rpadKy, HCTOIL30BATL MX rpad MKy AN pemenus
YpaBHEHHH;

cBOGO/HO ONIEpPUPOBATH IOHATHAMH: TPHTOHOMETPMYECKAs OKPY/KHOCTD,
onpeacIeHHe TPUrOHOMETPUIECKHX QyHKIMI YMCIOBOrO apryMeHTd,

MCHOTB30BaTh rpaduky (QyHKIMHA s MCCIe/IOBaHMS  TIPOLECCOB 1
3aBUCHMOCTCH TIpH PEIIeHHH 3a/ad M3 APYTUX YIeOHBIX NPEAMETOB U peaibHOH
JKH3HH, BHIPAXKATh (OPMYTaMil 38BUCHMOCTH MEXY BeaUTHHAMH,

Hayana MaTeMaTHYeCKOTO0 aHAIH3A!

cBOGOIHO ONEpUpOBaTh TOHATHAMH: apH(METHHUECKas W IreoMeTpuHeckai
nporpeccs, GeCKOHeYHO yOBIBAIOIAs NEOMCTPHHECKAA TIPOTPECCH, JUHEHHBIA 1
SKCTIOHEHIIHANBHELE POcT, POPMYIa COKHBIX MPOUEHTOB, WMETh NPEICTaBICHHE
0 KOHCTAHTE,

HCIIONMB30BATE MPOrPECCHH U1 PEelleHHd pealbHbIX 3aiad NpHKIANHOro
xapaxTepa;




cBOBGOIHO ONEPHPOBATE TIOHATHAMM. [OCTEI0BATEILHOCTE, CIIOCOOBI 3a1aHHs
Moc/ie10BaTeNbHOCTEH, MOHOTOHHBIC H OTpaHMYEHHBIE [OC/ENOBATENEHOCTH,
IOHWMATh OCHOBbI 3apOK/EHHA MATEMaTHHIeCckoro aHanmM3a Kak aHanusa
HeckoHedHO ManbIX,

cBOGONHO ONEPHPOBATH [IOHSTHAMU: HEIPEPhIBHBIC GYHKUAR, TOYKHA
paspbisa rpauka QyHKIUH, aCHMITOTE! rpauka QyHKIHH,

cB0DOTHO OMEPHPOBAaTH MOHATHEM: yHKIMs, HENpepeIBHAs HA OTPE3KE,
IIpUMEHATE CBOHCTBA HENPEPBIBHBIX (GyHKIMA 18 pelieHra 3a1at,

cBOGOIHO ONEPHPOBATH TMOHATAAMH: Teppad W BTOpad NPOH3BOIHLIE
(pyHKIHH, KacaTelbHaa K rpaduKy QYHKLIH; '

BLIMHC/ATE TPOM3BO/IHEIE CYMMBI, [IPOU3BEACHNA, YacTHOTO M KOMTIO3HITHH
nBYX (yHKIH, 3HaTh NIPOU3BOIHLIE JneMeHTapHbIX Gy HKIH;

HCIIONB30BATE TEOMETPHYCCKHH 1 Qu3nuecKud CMbICH MPOM3BOAHOH LIS
pemcHIa 3anay.

MuoKecTBa H JIOTHKA:

cBoBOAHO  OTMEpHPOBATh  TOHATHAMM:  MHOXECTBO, onepanyd  Haj
MHOKECTBaMH,

MCIIOMb30BATH TEOPETHKO-MHOKECTBEHHbIH anrapar AJ1A OMHCAHIA peaTbHbIX
[IPOLECCOB W SIB/ICHUH, TIPH PELLICHIH 337134 13 Apyrux yieOHBIX [PEIMETOB;

cBOGOIHO OMEPHPOBATL TOHSATHAMMU: OINPENE/ICHHC, TEOPEMd, ypaBHEHHUE-
CAe/ICTBHE, CBOWCTBO MATEMATHIECKOTO 00BEKTa, N0KA3ATCIBCTRO, PABHOCHITBHAIC
ypaBHEHHA ¥ HEpaBEeHCTEA.

K xomiuy obydenna B 11 kaacce 0By9aloIHiAC MOJYHMUT CICAYFOIIHC
npefMeTHBIE Pe3yabTaThl MO OTHENLHEIM TEMaM paBoueil nporpaMMbl y4ebHOro
Kypca «Anrefpa ¥ Hauana MaTeMaTHHCCKOTO aHATIH3AY.

Ypeia H BBIMHCIEHHA:

cROGOHO OIEpUpOBaTh NOHATHSIMH: HATypaubhoe M - LE0e YHCIIO,
MHOWKECTBA HATYPANBHEIX W LENBIX THCEN, WCNONIB30BaTh [PH3HAKH NEeIAMOCTH
nemsix uucen, HOJ u HOK natypalbHBIX THCET 114 pelLeHus 3a/a4, PUMCHSATE
anropuT™ EBKINAA,

cBOGOJHO OMEpHpOBAaTh MOHATHEM OCTaTKa 10 MOJYJIO, 3a11HCBIBATh
HATYPa/IbHEIC YHCIIA B Pa3/IMHbIX MO3HIHONHBIX CHCTEMAX CUHCIIEHHA,

CBOGOIHO OTEpUpPOBaTh MOHATHAMM: KOMIIEKCHOE HHCIO M MHOMKECTBO
KOMIUTEKCHBIX 4HCell, TIPencTaBIATE KOMIIIEKCHBIE 4WCIa B anreOpau4eckol u
TPUTOHOMETPHUECKOR (OpMe, BHITIOMHATE apudMeTHIECKHME OMEpalul ¢ HUMH W
W3006paXATE HA KOOPAMHATHOH NJI0CKOCTH.

VYpaBHeHHA H HCPABEHCTRA!




cBOGOITHO OTEPHPOBATH MOHATHAME! HPPAIHOHANLHEBIE, TNMOKAa3aTC/IBHBIE H
JorapudMpuecKHe  HEDABEHCTBA, HAXOAWTE WX  peMICHHA € [OMOILBR
PAaBHOCHITBHbIX TIEPEX0TO0B;

oCyUIeCTBAATE oTGop KopHeH MpH pelMeHdH  TPHTOHOMETpHHECKOro
ypaBHEHHUS

cBOGOIHO ONEpUpOBATL [MOHATHEM TPHTOHOMETPHHEECKOE HEPABEHCTRO,
MpUMEHAT  HeoOXoguMBle  (QOpMYIBT  A1d  DRLICHUSA OCHOBHBIX  TUIOB
TPUIOHOMETPHIECKHX HEPaBCHCTB;

cBOOOAHO OMEPUPOBATE MOHATHAMM: CHCTEMA H COROKYIIHOCTD ypaBHEHHH H
HepaBeHCTB, PABHOCHIBHBIC CHCTEMBI i CHCTEMBbI-CITSAICTBUS, HAXOIUTE PELICHIA
CHCTEMBI ¥ COBOKYITHOCTEH palHOHANBHEIX, HPPALHOHAITBHBIX, MOKA3ATC/IRHBIX H
norapHGMUIECKHX YPaBHEHWH U HCPABEHCTH;

pemarb pallHOHANLHBIE, HppauHOHATBHBIE, rokazarenbHbIe,
norapudMuyeckie W TPHTOHOMETPWHYECKMC YPaBHGHHA W HEPABCHCTEA,
comepiKale MOIYIXH W MapaMeTphL;

NPUMEHATH Ipau4ecKue METOABL 1UIs PELIeHHA ypaBHEHWH W HEPABEHCTB, @
TAKIKE 3a7a4 ¢ TIapaMeTpaMu;

MOAEITHPOBaTh pealbHBIE CHTYAlHH HA A3BIKE anreOphl, COCTaBAATH
BRIpAKEHWS], YPABHEHHWs, HEpPABEHCTBA W WX CHCTCMBI MO YCJIOBUIO 3a1atH,
MCC/Ie0BaTh IOCTPOSHHEIE MOJENH ¢ WCHO0b30BaHHEM almapara anredpsl,
HHTCPITPETUPOBATE ONYYSHHbIH pe3ynbTaT.

@OyHKUHH H rpadHKH:

ctpouTh Tpaduky KOMNO3MIMM (PYHKIHH C TOMOUIBK 3IEMCHTAPHOTO
HCC/Ie0BAHMS M CBOHCTE KOMIO3HIMY ABYX (DYHKIIMH;

CTPOMTH TeoMeTpHdeckde 00passl ypaBHeHHE M HEpaBeucTs Ha
KOOPAWHATHOH ITNOCKOCTH;

cBOGOAHO OTEPUPOBAT: MOHATHAMM: TPauKH  TPHPOHOMETPHHECKMN
(hyHKLAH;

mpuMeHATE (QVHKUMH 108 MOJICTHPOBaHMS W HCCACIOBAHHA PEAlTbHBIX
MpOLECcoB,

Havana MaTeMaTHYeCKOr0 AHAIH3A:

HCIOJIE30BaTh NPOM3BOIHYIO 1A HCCIIENOBaHNs QYHKIHH Hd MOHOTOHHOCTD
M 3KCTPEMYMbI;

HaXOauTL HAROONBIee H HAUMENbLIEe 3HAUCHUS (YHKIMH HEITPEPLIBHON HA
OTPE3KE,;

HCTONB30BATE TPOH3BYHYIO 1A HAXOKIEHUA HAHITYILIETo pCIIEHHA B
MPUKIAAHBIX, B TOM HHCIE COUMATBHO-DKOHOMHHYECKHX, 3ajadax, [
onipejleleHnst CKOPOCTH W YCKOPEHHA TNpouecca, 3a1aHHOro (OopMymnoH uiu
rpadgukomM;




cBOGOOHO OTEpHpOBaTh MNOHATHAMH: nepBooOpasHasd, onpeaengHHeIH
WHTerpan, HaxoaMThb rnepsoolpasbie IMEMEHTAPHLIX GyHKIHHA ¥ BBIYHCILATE
WHTErpaT 10 QopMyJre Hrrotona-JleiibHuLa;

HAXOIUTH TIOMANH ILTOCKHX QUTYP H oGBEMBI TENI © MOMOIIBI) WHTETPAA,

UMeTh TIpe/ICTaB/leHHe 0 MaTeMaTHIECKOM MOIE/TMPOBAHHH HA TIPUMEpPC

cocTaBNCHEA U PepeHHanbHbIX ypaBHeHUH;
pemarh NPAKIaHbIE 3aadu, B TOM HHCIC COIHATLHO-IKOHOMHYECKOTO U

(hu3MuecKOro XapaKkTepa, CpeIcTEaMH MATEMATHIECKOTO aHAIH3A.
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