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HOSICHUTEJIBHASI 3ATIUCKA

YuebHblii Kypc «Anrefpa M Hayala MaTeMaTHYeCKOro aHajii3ay SBISETCS OJHHM H3
HaHOOIee 3HAYMMBIX B IIpOrpamme cpenxero obuwero o6pasoBaHms, IOCKOJIBKY, C OJIHOIf
CTOpOHBI, OH obecneqnBaeT MHCTPYMCHTAIBHYIO 0a3y 1 H3Y4EeHHS BCeX eCTECTBEHHO-
HAYYHEIX KYPCOB, & C JPYTO#f CTOPOHSL dopmupyer normueckoe u a0CTpaKTHOE MBIILIEHHE
o0ydaromuxcs Ha yposwe, HEOOXOUMOM JUISL OCBOEHHS HH(OPMATHKH, 001IecTBO3HAHH,
HCTOpUH, CIOBECHOCTH H JpPyrux AUCHUIITHH. B  pamkax gammoro y4ebHoro Kxypca
ofy9aromuecs  oBnageBaIOT YHUBEPCAIBHBIM ~ A3BIKOM ~ COBPEMEHHOM  Haykw, KOTOpas
bopmymupyer cBou mocTHKEHNS B MaTeMaTHIecKoi opMme.

YuebHeIil Kypc anreOpsl M Haval MaTeMaTHYECKOro aHaln3a 3aKJIageIBA€T OCHOBY IS
YCICIIHOrO  OBNMAjeHUs 3aKOHAMH (H3UKH, XAMHH, OHOJIOTHH, NOHHMAHHA OCHOBHBIX
TCHACHUMH DasBHTHS KOHOMHKM H OGIIECTBEHHOLN ’KH3HH, II03BOJIACT OPHEHTHPOBATHCS B
COBPEMCHHBIX LU(POBEIX ¥ KOMITBIOTEPHEIX TEXHOJIOTHAX, YBCPEHHO HCIIOJIb30BATh HX JUIS
AabHEHIIEr0 00pasoBaHHS H B TOBCENHEBHOM xu3sHH. B 1o ke Bpems omnamenme
abCTPaKTHBIMU H JIOTHYECKH CTPOrMMU KOHCTPYKLMSIMH alreOphl ¥ MaTeMaTHIecKOro aHaIusa
Pa3BHBACT yMEHHC HaXOMHThb 3aKOHOMEPHOCTH, O0BOCHOBKIBATE HCTHHHOCTb, JIOKa3hIBAaTh
YTBEPXKIICHHAS C IOMOIIBIO HHAYKIHH U paccyxnars JAeyKTHBHO, HCIIOJIb30BATh 060BIIEHAE 1
KOHKPETH3aLuIO, abCTparupoBaHue aHaIoruio, (POPMHPYET KpeaTHBHOE W KPHTHYECKOE
MEIILIEHHE,

B xozme m3yuenus yueGuoro Kypca «Anrebpa m Hauana MaTeMaTHYECKOTO AHAIM3AY
00yyJarommecs NOTYYarOT HOBBIH OMBIT PCUICHUA [PUKIQIHBIX 3a/1a4, CaMOCTOATEIHLHOIO
TOCTPOCHHS MAaTeMAaTHYCCKHX MOJENeH pealbHBIX CHTyalluH, WHTCPIPETALHH IOJyYEHHEIX
PCLICHHH, 3HAKOMATCSA C MPUMEPAMH MATEMATHUECKHX 3aKOHOMEPHOCTEH B NpHUpoJe, Hayke
HCKYCCTBE, C BBITAIOIIMMUCS MATEMATHYECKIMH OTKDBITUAMH H MX aBTOPaMH.

YueOHBIH Kypc 06Mamaer 3mauMTENBHBEIM BOCIIHTATCNIbHBIM  [OTEHIHANOM, KOTOpBIit
beamusyercs Kak 4vepes yueGHbLi MaTepuai, crocoGcTByromuit  (hOpMUPOBaHHI0 HayumHOro
MHPOBO33pCHHs, TaK M  4epes crmeuuduxy yueGHOM ACATENBHOCTH,  TpeOyromeii
IIPOZIO/DKUTEIbHOH ~ KOHIIEHTPAllHH — BHHUMAHWS, CaMOCTOATENBHOCTH, aKKyparHOCTH H
OTBETCTBEHHOCTH 32 IOJYYEHHBIH PE3yIbTAT.

B ocHose MeTonukm 06yuenus anredpe ¥ HayanaM MaTEMAaTHYECKOrO AHAIM3A JIEHKHT
ACATCIILHOCTHBIA IPUHIMI 00YISHHSL.

B ctpyktype yuebroro kypca «Aunrebpa 1 Havana MATEMaTHYECKOTO AHAH3AY BBIJICJICHBI
CIEAYIOIHE COACPIKATENbHO-METOANYECKAE JIMHUA: «UHcia H BBIYUCIICHUAY, «DyHKIMM U
rpapuxu», «YpaBHeHus u HepaBeHCTBay, «Havaia MaTeMaTiyeckoro anamsay, «MHOKecTBa 1
norukay. Bee ocHoBHBIE comepikarensHO-MeToxuueCKHe JIHHMM U3Y4YalOTC HA NPOTHKCHHH
ABYX IIET O0y4eHHs Ha ypOBHE CpeiHEro obmero 00pa3oBaHHsA, €CTECTBEHHO IOMOJHSIS Japyr
Apyra U MOCTENEHHO HACBILIASCh HOBBIMH TEMAMH W pasnenamu. JlaHHbli y4eGHEI Kypc
ABJACTCA  MHTCIDATHBHBIM, IIOCKOJNBKY OOBENHHSET B cebe COIEPIKaHHE HECKOIbKHX
MaTEMAaTHYECKUX JUCIIHUILIMH, TAKHUX KAaK anrebpa, TPUTOHOMETPHA, MaTeMaTHYCCKHI aHAau3,
TCOpHs MHOXKECTB, MaTeMaTHdYeckas JOrMka H japyrue. Ilo Mepe TOro Kak oOyuaroluecs
OBJIaZIeBAlOT BCE Oolee IMMPOKHM MaTeMaTHYecKHM allllapaToM, y HHUX MOCIEN0BATEILHO
dopmupyercs u COBEPINEHCTBYETCA YMEHHE CTPOHTH MaTeMaTH4ECKYI0 MO/JIEIb pPeabHOIMN
CHTyallnd, NPHMCHATh 3HAHHUS, IIOJIYYEHHBIE TpH H3y4eHHH y4eOHOTO Kypea, IS peIueHHS
CaMOCTOATENIBHO CHOPMYIHPOBAHHON MaTeMaTHYeCKO 3a/laud, a 3aTéM HHTEpPIPETHPOBATH
CBOH OTBeT.



Conepxarensno-merommeckas JMHEA  «Ydcma W BerUMCTeHHS) 3aBepuIaet
(opmupoBanme HasbIKOB HCIOMB30BaHHUSA JACHCTBHTENBHEIX umcer, KOTOpoe ObUTI0 HayaTo Ha
YPOBHE OCHOBHOr0 06IIero o0pa3oBanus. Ha YPOBHE CpejiHero obmero o6pasosanms ocoboe
BHIMAHHC yJENACTCS (pOPMUPOBAHMIO HABLIKOR PalHOHAIBHBIX BBIYHCIICHHI, BKJTIOYAIOIHUX B
cebs HCnonb3oBanme PA3IMYHEIX (OpM 3amucH uncia, YMCHHE Jie1aTh NPHKHIKY, BBINOIHITE
pHOIIKEHHBIE BBIYHCIICHYS, OIIEHHBATh YHCIIOBBIE BRIPAKEHHUS, pabOTATh ¢ MaTeMaTHYECKIM
KOHCTaHTaMH. 3HaKoMble OGygaromMes MHOXECTBA HAaTypalbHbIX, IEIBIX, PallMOHANBHBIX U
JeHCTBHTENLHEIX YHCeT AOTOHAIOTCS MHOXKECTBOM KOMILIEKCHBIX yrcen. B KaXJIOM H3 3THX
MHOXECTB pacCMaTpHBAIOTCA CBOMCTBEHHEIE eMy cnennduyecKhe 3a1a9d U ONCpalHH: JelIeHHe
Hallelo, ONepHUpOBaHHE ocTaTkaMH Ha MHOXECTBE LEABIX 4YHcel, 0coGbie CBOiicTBa
PAlHOHATLHEIX M HPPaLHOHAIBHEIX qHceNn, apudmeTHyeckue ONCpaluu, a TaKkKe HU3BJICYEHHe
KOpHA  HaTypalbHON  cTemeHm wa MHOKECTBE  KOMILIEKCHBIX  gpycel. Buaronaps
TIOCIICI0BATEILHOMY  PacIIHPEHHIO Kpyra HcmoaesyeMelx wmcen g 3HAKOMCTBY ¢
BO3MOXHOCTAMM X IIPHMEHEHHS /s PCLICHUS pa3IMYHbIX 3352y dopmupyercs npeacrapienue
0 CIMHCTBE MATEMAaTHKH KaK HAyKH H e& POTH B II0CTpOEHNH Mozienelt peansHOro MHpa, MHPOKO
HCHIOIB3yIOTCS 06061IeHHe | KOHKpCTH3aIIH.

cebds Taroke dopmuposanue ymenmis BBIIIONHATE  pacu€Tsl mo opmystam, npeobpazoBaHus
PAlHOHANIBHEIX, HUPPALHOHAIBHBIX K TPUTOHOMCTPHYECKUX BBIPAKEHHIE, a Takke BBIDaXKCHHIA,
CONCPXAIMMUX CTCNEHH H JOTapH(pMbL, Bnaronaps usyuenuro anrebpanyeckoro Marepraia
MIPOMCXOZUT  JanbHeimee  pasBuTHe @ITOPHTMUYECKOTO M abCTPaKTHOTO — MBIULICHHS
o0yJarommuxcs, bopmupytoTes HambKn ACAYKTHBHBIX PacCyx/ICHHH, paboThl ¢ CHMBOJBHEIMK
dopmamm, npencrapienms 3aKOHOMEPHOCTEH H 3aBHCHMOCTelf B BHIe PaBeHCTB H HepaBEHCTB.
AutreGpa npeutaraer s¢dexTuBHEe HHCTPYMCHTBI U1l PELICHHS IPaKTHYECKHX 1 €CTECTBEHHO-
HAyTHBIX 33124, HATJISAHO IEMOHCTPHPYET CBOu BOSMOXHOCTH KaK A3BIKa HayKH.
Conepixarensro-metommueckas mHas «QYRKIMM W rpadukdy TecHo [IepemnneraeTcs ¢
APYTHMH  JTHHHAMH  yueGHOro Kypea, MOCKONEKY B KaKOM-TO CMbICAe  3amaéT
MOCICTOBATCIIBHOCTD  U3YYEHHS  MaTepHaia. Usyyenwe crenemnmoi, NOKa3aTelbHOi,
JorapupMuYecKoit u TPHTOHOMETPHYECKHX (DYHKIIMI, UX CBOMCTE H IPaHKOB, HCIIOIb30BaHHE
ynkmmit juis pemeHus samau m3 APYTHX y4eGHBIX NpPEJMCTOR M pPEalbHOH JKH3HH TECHO
CBA3AHO KaK ¢ MATEMAaTHYECKMM aHAIM30M, TaK M C PEleHHEM yPABHEHUH 1 HepaBeHCTB. [Ipn
9ToM GOJIbIIOE BHUMaHHE yJeNsfercs (POPMHPOBAHHMIO YMEHHs BBIpaXaTb (opMynamu
3aBHCHMOCTH MEXKJy PA3/IMYHBIMU BEIHYMHAMM, HCCIICI0BAT MONYYeHHBIE (YHKIH, c*rp(ipm,
ux rpaduku. Matepuan oTolf comepxaTenbHON IMHWM HaueleH Ha pa3BHTHE YFCHHH PI
HABBIKOB, IO3BOJIAIOIMX BBIPKATh 3aBHCHMOCTH MEXKIy BENTHYHHAMM B PasIHuHOH dopMe:

AHATHTHYECKOH, rpauueckoii u ciosecHoidf. Ero wsyuenue CHocoOCTBYET DPa3BUTHIO

€HHIO W  KOHKpETH3allHH,
QITOPUTMUYECKOTO  MBILUIEHHS, CIOCOOHOCTH K 06061 P

HCTIOIB30BAaHHIO aHAJIOTHH.



Conepxatensnas nuuus «Havana MaTeMaTHi€CKOTO aHalIM3a» IO03BONSET CYIIECTBEHHO
PAaClIIPHTE KPYT KaK MaTeMaTHYeCKHX, TaK U TIPUKIHBIX 337134, TOCTYIHBIX 06yyaronmmes,
TaK KaK y HUX MOSABISETCH BO3MOKHOCTD CTPOUTH rpad)MKH CIIOKHBIX GyHKIHiA, OIPENENIATh UX
HauOObINNE ¥ HAMMEHbIIIHe SHA9EHNS, BBITUCIIATE MUIOMAMH QUIYD B 06BEMEL TE€N, HAXOJUTE
CKOPOCTH ¥ YCKOpEHHs IponeccoB. J[anmas COnepaTelibHas JIMHHA OTKPHIBAET HOBEIE
BOSMOMNHOCTH MOCTPOCHHS MATeMAaTHYeCKHX Mojeleii PCAIBHBIX CHTYyalHii, mO3BOJgET
HaXOMUTe HaWIy4YIlee pELICHHE B IPUKIANHEIX, B TOM YHCJIE COLHAIbHO-3KOHOMHYECKHUX,
3amayax. 3HaKOMOTBO C OCHOBRaMH M;lTEMaTH'{eCKOFO aHa/li3a cnocoﬁ'chyeT PasBUTUIO
abCTPaKTHOTO, (GopPMaTLHO-TOrHIECKOro H KPEaTUBHOTO MBILLICHHSA, (OPMUPOBAHHMIO YMEHHUIL
PacTosHaBaTh NPOABJICHUS 3aKOHOB MATEMATHKH B Hayke, TeXHuKe U uckyceree. O6yyaromuecs
Y3HaWT 0 BBEIIAKOIIUXCA pe3yanaTax, IIOJIYYCHHEBIX B X0Ie pa3BUTHA MaTeéMaTHKH Kak HayKa, u
00 ux aBTOpax.

Conepxarensno-meromuueckas JHHAS  «MHOXeCTBA W JOrMKa» BKmouaeT B cels
9ICMCHTBl TCOPHU MHOXECTB wu MaTeMaTHYECKOH JIOTHKH. Teoperuxo-muosxecTennbre
IIPCJICTABJICHHS IIPOHM3LIBAIOT Bech KYPC WIKOIbHOH MaTeMaTHKH M IPeIaraoT Hambojee
YHHBCPCATLHBIN SI3EIK, O0BeMHSIOmH BCe pasacenbl MaTeMaTuKy M ed NPHIOXKEHUH, OHH
CBA3BIBAIOT PasHbeIe MaTeMaTHYECKHe JUCHHUIUIMHEL H UX IIPHITIOKEHUS B €QHHOE Hemoe. HOBTOMy
BaKHO JTaTb BO3MOXHOCTh OOYYaloImeMmycs MHOHHMATS TCOPCTUKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMEHHOH MaTEMaTHKH M MCIIONB30BATh €ro A3 BHIDOKEHMS CBOMX MEICHCH. Jlpyrum
BKHBIM NPH3HAKOM MATEMATHKH Kak HayKu CIICAYeT NPU3HATH CBONCTBEHHYIO €if CTporocTs
00OCHOBaHHH ¥  cieoBaHHE ONPEAENEHHBIM  MpaBHIIAM IIOCTPOCHHs  J10Ka3aTeJIbCTB.
3HAaKOMCTBO ¢ 3emenTaMH MaTeMaTHYECKOH JIOTHKH CIOCoGCTByeT Pa3BUTHIO JIOTHYECKOTO
MBILITEHUS 00YYAIOMUXCS, T03BONISLET HM CTPOHTB CBOM PACCYXKICHUS HA OCHOBE JIOTHYECKHX
IPaBUII, GOPMHpYET HABBIKH KPUTHICCKOTO MBIIIUICHHS.

B yuebnom kypce «Anrebpa m Hayaza MaTeMaTH4eckoro aHallh3a» MPHCYTCTBYIOT
OCHOBBI ~ MaTEMaTHYECKOIo MOZCTHPOBAHHSA,  KOTOPBIC  NpPH3BAHEI CII0CO0CTBOBATH
(bopmuposanno narsixos TIOCTPOCHHST MOJIEJICH peabHbIX CUTyalUMi, HCCIEIOBAHHS HTHX
MOZE/Iel ¢ moMompbro ammapara anreOpel B MaTeMaTHYecKOro aHaIN3a, HHTEPIpeTaLuu
TIOyCHHBIX Pe3ynbTaToB. Takue 3ajaHvsi BIUIETeHH! B KaXIblii U3 pasienoB NporpamMMEL
IIOCKOJIBKY BECh MaTepHan ygeGHOro Kypca IHPOKO HCHOJIB3YETCA U PCLICHHS MPHKIIaTHBIX
3anad. Ilpu  pemenun peajpHbIx TNPaKTHYECKUX  3a7ad  o0y4YalomMecs pasBUBAIOT
HaOIOaTebHOCT, yMeHue HaXOMHUTE 3aKOHOMEPHOCTH, abCTParHpOBAaTLCH, HCIIONB3ORATE
aHaloruo, 0000mare u KOHKpEeTH3upoBaTE mnpobiemy. JlesarensHocTh 110 bopMupoBaHUIO
HABBIKOB PCLUCHUSA NPHKIIATHEIX 38/1a4 OPraHu3yeTcs B IPOLECCE U3YUCHUS BCEX TEM YUeGHOro
Kypca «Ajrebpa u Hauaa MATEMATHYECKOTO AHATH3AY,

Ha usy4enue yueOHoro Kypca «AJIredpa 1 Havaia MaTeMaTHYeCKOro aHATH3aY OTBOJAMTCS
272 4aca: B 10 kmacce — 136 wacos (4 4aca B Henemo), B 11 kmacce — 136 gacon (4 yaca B

HEJIEIo).



COJAEP)XAHME OFEYYEHHIS
10 KJIACC

Uneaa n Beruncirenng

Pannonansusie ymena, OG6BIKHOBeHHEBIE 1 ACCATHYHEBIE Ipo6H, npomenTst, OeckoHeYHEIe

fieprommaeckue npodu. [pumenenue Apobelt u mponenTos g PEIICHUS NPUKIATHBIX 3303y 13
PA3MHYHEIX oTpaciicit 3HanuiT i PeaNLHOM ku3Hu.

HetictButensusie ypcna, Panmonanshee u HppallHOHANILHEIE YHCJIa, Apudmernyeckne
OICpalliH ¢ NeHCTBHTE L HBIMHY THctaMu. Moayns neficteatensroro 1HClIa U €ro cBoMHCTRa.

Ipubmmxénnere BEIMHCIICHUA, mpaBuia OKPYTIICHHA, NpPHKHIKa wu OII€HKAa pe3yibTara
BBIYHCIIEHHI].

i
Cunyc, xocunye, TaHTCHC, KOTaHIeHC YHCII0BOro aprymMeHTa. Apkcunyc, apKKOCHHYC H
4PKTaHI'EeHC YHCIIOBOIO ApryMeHTa.

YpaBuenus u HepaBeHcTBa

Toxaecrsa u TOXICCTBENHEIE  Npeo6pasoBanus, Ypasnenue, kopems YpaBHeHwus!.
PaBHOCHIEHEIE YPABHCHHUA U ypaBHEHUS-CTIEICTRHS. Hepagenctso, pemenne HepaBeHCTBa,

OcHoBHEIE MeTOE] PCLICHHS LEeNBIX ApOOHO-palHOHATEHEIX YPaBHEHHH U HepaBeHCTS.
MHuorounens; OT OIHOH mepeMeHHO]:. Henenne MHOro41€Ha Ha MHOro4Ien C ocTaTtkowm.
Teopema Bezy. Muorowens; C Ie/IsIMA K03 hHImMenTaM . Teopema Buera,

IIpeobpazoanus UHCIIOBBIX BRIPAXEHHI, COAEPXKAIHNX CTENEHN U KOPHH,

HUppaunonansusre YPaBHCHHA.  OCHOBHBIE MeTomEI PCLICHUA  HPPANMOHAIBHBIX
YPaBHEHMUI.

Ilokasarensnrre ypasuenns. OcHoBHBIC MeTOTBI permens NOKa3aTeIbHBIX YPaBHEHHIA,

IIpeoGpazosanue BBIPKEHUIA, copepKamux JIOTapU(pMEL.

Jlorapudpmugeckue ypaBHCHHA. OCHOBHBIE METONEI pemeHHs JorapupMuaYecKux
YPaBHEHHIH.

OcHoBHEIE  TpHrOHOMeTpHuecKue dopmynsr. TIpeobpazosanue TPHIOHOMETPHYECKHX
BRIp2XKEHUH. Pemenne tpuronomerpuaeckux YPaBHCHHH,

Pemenne cucrem numeiinbrx ypaBHeHuil. Marpuna cucTeMBl NUHEHHBIX YPaBHEHHH.
Omnpenenurens Marpunel 2x2, ero TCOMETPUYECKHI CMBICT H CBOHCTBa, BLI‘IH(iJICHPIG ero
3HAICHUA, IPHMEHEHHE ONPEICITUTENS T PELIeHHs CHCTEMbI JIMHEMHEIX YpaBHEHHL, Peme}mf
IPUKITAAHBIX 337144 ¢ MOMOIILIO CHCTEMBI JIHHEHHBIX ypaBHeHu. Mccnenosanue IIOCTPOECHHOM
MOZIENIH € TIOMOILBIO MATPHUIL U ONPEACIUTENeH. )

IlocTpoenne mareMaTHuecKux Mozeneii peaibHOl CHTyalli¥ C IOMOIUBIO YpaBHEHMH U
HEPABEHCTB. |IpUMEHEHNE YpaBHEHMH M HEPABEHCTR K DEIICHHI0 MATeMATHUECKHX 3a1au W

3a71a4 U3 pa3THYHBIX 00JIacTel HAyKH U peabHOM KHU3HH.

Oynknonn 1 rpapukn
QyHKIKA, CHOCOOB 3amanus QyHkumn. Bsammuo obparsele ¢yskimn. Kommosmmus

dynxuuit. I'paduk QpyHKuH. DieMeHTapHBIE MPeoOpa3oBaHNs rpaduKOB BYHKIMIL.



ObnacTs onpeneneHus 1 MHOKECTBO 3HAYECHHH dyskman. Hymu ¢yrxoum. IIpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE M HeuéTHEIE (PYHKIHH. [lepuomnueckue ¢yrxmmmy. [TpomesxyTku
MOHOTOHHOCTH (yHKIHH. Makcumymsl 1 MHHHMYMBI QyHKImH. Hanbombinee u HanMeHbImee
3HAYCHHS QYHKIUHA Ha IPOMEXYTKE.

Jluneiinas, kpanpaTanas u ApoOHO-IMHelHAas QyHKIHH. DJieMEHTapHOE HCCICIOBAHAE H
NOCTPOEHHE HX rpa)MKOB.

Crenennas ¢ynxums c HaTypallbHBIM M LENBIM NOKa3zaTejieM. E& cBoOHCTBA U rpauk.
CaoiicTBa 1 rpaduk KOpHS n-oif cTemeHy kak byskunu o6paTHON cTenenn ¢ HATYpalbHBIM
IIOKa3aTeseM.

IHokasarenbHast u norapapmuveckas (yHKIMM, MX cBolicTBa H rpaduky. Mcnons3osanue
rpaduKoB GyHKUM 115 pernenus YpaBHEHHIA,

Tpuronomerpuueckas OKpYKHOCTb, ~OIIPENCTICHHE TPUTOHOMETPHUECKHX GyHKIMi
9HCJIOBOTO apryMEHTA.

OYHKIMOHALHEIE 3aBUCHMOCTH B PEAILHEIX TIponeccax U sBaeHusax. I'paduku peanpHbx
3aBHCHMOCTEHH.

Hauana Mmatemarugeckoro anansza
HOC.HEI[DB&TCJII:HOCTH, CIOCOOB!I 32JIaHHS OC/IEA0BATEIILHOCTE. Merton maremarnueckoi

HHJyKIMH. MOHOTOHHBIE W orpaHmuenHbIe IocneroBaTeIbHOCTH. HMcTopus BO3HHKHOBEHH:
MaTEMaTH4YECKOr0 aHaIM3a KaK aHaIM3a 6eCKOHEYHO MAJIEIX.

Apubmernueckas wu [COMETpHYECKas — mporpeccun.  beckoHeuno — yGriBaromas
rcomMeTpuieckas nporpeccus. Cymma OeckoHEUHO yGbiBaromeii TCOMETPHYECKOH IIPOrpeccuy.
JIuHeHHBI# ¥  JKCIOHEHNUAIBHEII poct. Yucno e. @opMmyna ClHONKHBIX IIPOLIEHTOB.
Hcnonbzoanue nporpecenu s PCIICHUA PEATbHBIX 33/1a4 IPHKIATHOrO XapaKkTepa.

HenpepsiBuble ¢yskuum w ux cpoiicTea. Touxn paspeiBa. AcHMNOTOTHI rpadukoB
(yskmui. Cpoiictea dymxmmit HCTPCPRIBHBIX Ha OTpeske. MeTox MHTEpBanoB Juisd pemeHus
HepaBeHCTB. [Ipumenenue cBolCTB HeNpepHIBHBIX bynxuuit 115 pemenus 3aau.

IlepBasi u BTOpas mpoussoaHbie QyHKIUM. Onpenenenne, reomeTpuueckuii 1 Guanmdeckuit
CMBICTI ITPOU3BOIHOM. Y paBHEHHE KacaTelbHOM K rpaduKy QyHKIHH.

IIpousBoaHEbIe Di1eMeHTapHEIX ¢byuxouii. [Tpoussonnas CYMMEI, IIPOH3BE/IEHHS, YACTHOTO
H KOMIIO3HIHHA (yHKIIHIA.

MHozkecTBA H JIOTHKA

MHoKecTBO, Omepanun Hax MHOXECTBAMH H HX CBOHCTBA, Huarpammer Diinepa—Bena.
IIpuMeHEHNEe TEOPETHKO-MHOKECTREHHOTO aimapara JUii OIHCAHHUs pealbHBIX MPOLECCOB H
ABNEHHH, [IPH PELICHUH 33/ia4 M3 IPYTHX YYeOHBIX MpeIMETORB.

Onpenenenne,  TeopemMa,  CBOMCTBO  MaTeMaTHUECKOro 00BeKTa,  ClIe/ICTBHE,
J0Ka3aTeNbCTBO, PABHOCHIILHEIE YPABHEHHS.



IUVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VUYEBHOI'O KYPCA «AJITEEPA Hu
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YT IVBJIEHHBIN VPOBEHbL) HA
YPOBHE CPEJTHET'O OBIL[ETO OBPA30OBAHHUS

JHYHOCTHBIE PE3YJIbTATBI

1) rpazkaanckoro BocnuTanms:

ChOPMHPOBAHHOCTE  rpakiaHCKOl HO3MIMH  o0yyaromierocs Kak AakTHBHOTO M
OTBETCTBEHHOTO 4JIeHAa POCCHIHCKOro obIiecTsa, IIPCICTAaBIICHUE O MATEMAaTHYECKHX OCHOBAX
(yHKIHOHMpOBaHHSs PA3HIHBIX  CTPYKTYp, SIBEHHH, IPOUENYP IpaXIaHCKOTO obmecrsa
(BBIOOPEI, OpOCH U JIPYTO€), yMEHHE B3aHMONEHCTBOBATEL C COIMATHHEIMI HHCTUTYTaMH B
COOTBETCTBHHU C MX (YHKIMAMH M Ha3HAYCHHEM:

2) maTPHOTHYECKOr0 BOCHUTAHMS:

C(OPMHPOBAHHOCTH POCCHITCKOl TPOKTAHCKOH HIACHTHYHOCTH, YBHKEHHS K IIPOLLJIOMY H
HACTOAIEMY POCCHHCKOH MAaTEMATHKH, LEHHOCTHOE OTHOMICHHE K HOCTHIKCHUSIM POCCHIACKHX
MATEMATHKOB M POCCHICKOM MaTeMaTHYeCKOH IIKOJIbI, HCIOIB30OBAHHE STHX JOCTHXXEHHUH B
APYTHX HayKax, TEXHOJIOTHSX, Cepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIHTAHMS:

OCO3HAHHE  NyXOBHBIX LEHHOCTEH  POCCHIICKOro Hapona, chOpMHPOBAHHOCTE
HPABCTBEHHOTO CO3HAHMs, ITHYECKOTO IIOBECHHS, CBI3aHHOTO C IIPaKTHYECKUM IIPUMEHEHHEM
MOCTIKCHUH HAYKH M IEATENbHOCTBIO YYEHOTO, OCO3HAHHE JIMYHOTO BKIIaJa B IOCTPOEHHE
YCTOHYHBOrO Gy Mymero;

4) 3cTeTHYeCKOro BOCHIMTAHAS:

3CTCTUYECKOE  OTHOIEHHE K  MHPY,  BKIIOYAs ICTETHKY  MaTeMaTHYECKHX
3aKOHOMCPHOCTEH, 00BEKTOB, 3amay, pemeHwuii, PacCyk/IeHHH, BOCIPHHMYHMBOCTh K
MaTeMaTHIeCKiM aclieKTaM PaslHIHbIX BHIOB HCKYCCTBA;

5) pusnyeckoro BocuTaHU:

chopMHpOBaHHOCTE YMEHHS TIPUMCHATE MaTCMATHYECKHE 3HAHKS B MHTEPECaX 340pPOBOr0
H 0Oe3omacHOro 06pasa KH3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3[0pOBBIO (3710pOBOE
IHTaHue, COATAHCHPOBAHHBINA PEXUM 3aHATHIT i OTABIXa, peryispHas ¢puzugeckas aKTHBHOCTB),
(bPI3PI'-IeCKOE! COBCPUICHCTBOBaHHE IIPpH 3aHATHAX CHOpTHBHO-OBﬂOpOBHTeﬂBHOﬁ JIeHTCJIBHOCTbIO;

6) TpyxoBoro BocniaTanus:

TOTOBHOCTE K TPyAY, OCO3HAHHE LIEHHOCTH TPYHONMIOOHS, HHTEPEC K Pa3IuYHBIM cepam
IpoheCcCHOHANBHO ACATCIIEHOCTH, CBA3aHHBIM C MATEMATHKOHU U ed NPUTIOXKEHUAMH, YMEHHE
COBEpIIATL OCO3HAHHEIH BEIGOp Oynymeil npodeccun u peaTn30BBIBaTh  COOCTBEHHEIE
KU3HEHHBIC IUTaHBI, TOTOBHOCTh H CHOCOOHOCTH K MaTCMaTH4eCKOMY O0O0pa30BaHUIO H
CaM000pa30BaHHIO Ha NPOTSHKEHUH BCEil KH3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PELICHHH
TIDAKTHYECKUX 33/1a9 MaTeMaTHYECKON HAPaBICHHOCTH;

7) 3K0JIOrHYECKOro BOCHHTAHMS:

COPMHPOBAHHOCTL  HKOJIOIHIECKOI KYJIbTYDBl, NOHHMAaHHE BIHSHHI COIHAHEHO-
SKOHOMHYCCKHX [POLECCOB HA COCTOSHHE MPHPOXHON H COMHATBHON Cpelibl, OCO3HaHHE
NI00AIBHOTO  XapaKTepa  3KOJOrHYEcKUX npobjieM, OpHeHTamus Ha IPHMEHEHHE
MaTEMAaTHYECKUX 3HAHWIM JUIA pelueHus 3aqay B 06acTH OKpYaIOIeH CPemnl, IUIaHMPOBAHKE
TOCTYIIKOB M OLICHKH HX BO3MOXHBIX TOCJIEACTBHI ISl OKPYKAIOMIEH Cpensl;

8) nennocTu HayuHOro no3manus:



chOpPMHPOBAHHOCTE MHPOBO33DEHHS, COOTBETCTBYIOMIErO COBpPEMEHHOMY  YPOBHIO
Pa3BHTHs HAayKH ¥ OOIIECTBCHHOW MpPAaKTHKW, MOHMMAHHME MaTeMaTHUECKOH HAyKH Kak cepsl
HEJIOBEIECKON JICATEIbHOCTH, JTAIOB €€ PA3BUTHS H 3HAYHMOCTH TS PA3BUTHS (MBHIIM3AINH,
OBJIAJICHUE A3BIKOM MaTEMaTUKH U MATEMAaTHIECKOH KyIbTYPOH KaK CPeJCTBOM MO3HAHHS MHPa,
TOTOBHOCTP OCYIIECTBIIATh MPOEKTHYIO K MCCIIEN0BATENbCKYIO JIESITENBHOCTS HHANBHAYATEHO U

B IpyTIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Io3naBaTenLHBIe yHHBepCcAIbHBIE yaeGHbIE A€HCTBHS

ba3zoBbie toruueckne geiicreus:
BRUABJIATE M XapaKTCPHU30BaTh CYLIECTBEHHBIE INPH3HAKH MATEMATHYECKHX OGBEKTOB.

NOHATAH, OTHOLUCHMH MeXy MOHATHAMH, (hOPMYIHPOBATE ONpEJEICHUA TOHATHIA,
YCTaHABIHBATE CYNMIECTBCHHBIH NpH3HAK KilacCHQUKAMKM, OCHOBAHHS Ui 0GOOIMEHHS H
CPaBHCHHA, KPUTCPHH IIPOBOAUMOIO aHAIN3A;

BOCIIPUHHMATh, (OPMYIUPOBATE H IPEOGPA3OBHIBATE CYXKIACHHS: YTBEpIUTENBHEIE H
OTPHIATCIIbHBIE, €AMHUYHBIE, YACTHBIE U OOIIME, YCIIOBHEIE,

BBIABIATE MaTeMaTHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H M NPOTHBOPEUHS B (haxTax,
JaHHBIX, HaAOMIONEHMAX ¥  YTBEPKICHHAX, IIPEIaraTh KPUTEpPHH JUIs  BBEISBICHHSA
3aKOHOMEPHOCTEH H IIPOTHROPEUHIA;

AACTaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCAYKTHBHEIX H MHIYKTHBHBIX
YMO3aKTIOYCHHI, YMO3aKIIIOYEHHH 110 aHAIOTHH;

IIPOBOUTE CAMOCTOSITE/ILHO JI0OKAa3aTeIbCTBA MATEMATHUECKHX YTBEDXKICHHH (IIPAMBIC U
OT MNPOTHBHOIO), BBLICTPAMBaTh APryMEHTAIHIO, NPHBOLHUTH OPAMEPEl M  KOHTPIPHMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYK/TEHHS U BEIBOJIBI

BBIOHpATE CIMOCOO pemeHHs y4eOHOH 3amaun  (CPaBHHBATH HECKONBKO BapHAHTOB
PCIICHHs, BEIOMpaTh Haubonee NOAXOMSAIMH C VIETOM CAMOCTOSATEIBHO BBIJICIICHHBIX
KDUTEpPHER).

basoBbie Hcclen0BATEIbCKHE JeliCTBHUN:

HCHOMB30BATE BOIPOCH! KAk HCCIIENOBATENBCKUNA HHCTPYMEHT II03HAHHS, (OpMyTHpOBaTh
BOIIPOCEI, d)HKCprIOIIIHe [IPOTHBOPEYHE, HpoﬁneMy, yCTaHaB/IMBaTb HCKOMOE€ H [JaHHOE,
opMHPOBATH IHIOTE3Y, APrYMEHTHPOBATH CBOKO MO3UIIHIO, MHEHHE;

[POBOJMTE  CaAMOCTOSATEIBHO  CIUIAHHPOBAHHBIM  SKCIIEPHMEHT, MCCICHOBAHHE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBJICHHA, Ipolecca, BHISBIEHHIO
38BHCHMOCTCH MEXly 00 BeKTaMH, sIBJICHHSIMH, IIPOLIECCAMH;

CaMOCTOATENIBHO (OpMyIHpoBaTh 0GOOLICHHS | BRIBOJBI IO Pe3yJIbTATaM IIPOBEAEHHOTO
HaOJIIOICHUS, HCCIIE0BAHNUS, OIIEHHBATE JAOCTOBEPHOCTh MOIYYECHHBIX PE3YJIBTATOB, BEIBOIAOB H
00001meHuii;

TIPOTHO3MPOBATE BO3MOXKHOE PAa3BHUTHE IPOIIECCA, @ TAKIKE BBIIABUTATH IIPEAIONIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHAX.

Pabora ¢ nndopmanneii:

BRIABIIATH JAe(UIATBI HHOOPMALMHE, TaHHBIX, HEOOXOIMMBIX U OTBETa Ha BONIPOC M I
pelleHus 3a1a4un;

BHIOMpaTh MH(GOPMALMIO W3 WCTOYHMKOB DA3NMUHBIX  THIIOB, aHATH3UPOBATE,
CHCTCMATH3NPOBaTh M HHTEPIPETHPOBATE HH(POPMAIMIO DPa3HYHBIX BHAOB H  (hopMm
NIPE/ICTARIICHHSI;



CTPYKTYPHPOBAaTE ~ HHQOPMALMIO, IPEICTAaBIATE ef B Pa3IHYHBIX  ¢opmax,
HIFOCTPUPOBATE rpad)udecku;

OLCHUBATE HAN&KHOCTS HHGPOPMAUMH 110  CAMOCTOSTENBHO chopMyIMpOBaHHEIM
KPHUTEPHSM.

KommyHukaTaBHEBIC YHHBepca/IbHbIE yueOHbIE AelicTRHS

O0menne:

BOCIIPUHUMATE U (OPMYIHPOBATh CY’KACHHA B COOTBETCTRBHH C YCIOBHAMH W IEIAMHU
OOLIEHHs, ACHO, TOYHO, IPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHChMEHHEIX
TeKCTaxX, JaBaTh MOACHEHHs IO XOJAy peNIEHHs 3ajay, KOMMEHTHPOBATh [ONTYYEHHbIH
pe3ynbTar;

B XOe OOCYXJCHHA 3a[aBaTh BOIIPOCHI IO CYLIECTBY 00CY:KIaeMoii Temsl, mpobiemsl,
peliaeMoii 3aja4u, BEICKa3blBaTh HJICH, HALEJICHHBIE HA MOMCK PEIICHHS, COMOCTABIATL CBOM
CYKIEHHS C CYXICHHUSMH JPYTHX YYaCTHHKOB JHAJIOTa, 00HAPYXHBATE Pa3/IMUHE H CXOJICTBO
HO3MIHH, B KOPPEKTHOI (opme (opmyupoBats pasHoriacus, ceon BO3PaKCHHS;

TIPENCTABIIATE PE3ybTaThl PELUCHHA 3afjauM, 3KCIEPHMEHTa, HCCIIEIOBaHMS, IIPOEKTa,
CaMOCTOATEIEHO BBIﬁHpaTL (bopMaT BRICTYIUICHHA C y4€TOM 3a/la4 [pPE3CHTAUHH U
OCOOEHHOCTEI ayuTopHH.

PerynaruBubie yauBepeainnnie y4eOHbIe aeiicTBus

Camoopranmanus:

COCTABIIATE IUIAH, aITOPUTM pPEUICHHs 3ajJadyd, BEIOHPAaTh CHOCOG peleHns ¢ y4éTom
HMCIOIIHXCS PECYPCOB U COOCTBEHHEIX BO3MOKHOCTEI, apryMEHTUPOBaTh U KOPPEKTHPOBATEH
BapHAHTBI PEIICHUH ¢ Y4ETOM HOBOI HHpOpMAIHH.

CaMOKOHTPOIb, SMONHOHANLHLIH HHTE/LIEKT:

BIIaJICTs HAaBbIKAMH I103HABATEIbHON Pe(IEKCHH KaK OCO3HAHUS COBEpIIaeMBIX JeHCTBHI
H  MBICTHTCIBHBIX MPOLECCOB, HX PE3YIbTATOB, BIAAETh CIOCOGAMH CaMOIIPOBEPKH,
CaMOKOHTpOJIAA TPOLIECCa H Pe3yJIbTaTa PELICHHS MATEMATHYECKOI 3aJauu;

MPCABHACTE TPYNHOCTH, KOTOPHIC MOTYT BO3HHKHYTh IIPH PEIICHUH 3a/ayd, BHOCHTH
KOPPEKTHBBI B N€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HAMICHHBIX omuboK,
BBIABJICHHBIX TPYIHOCTEI;

OLCHUBATE  COOTBETCTBHC pe3ynbTala LEIH M  YCIOBHAM, OOBICHATH IIPHYUHEI
JOCTHXKECHHSA WU HEIOCTHKEHHA PE3YIILTATOB JACATCIIBHOCTH, HaXOIHUTh OI.[IHGKy, JdaBarTbh
OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHas JedTeILHOCTD:

[IOHUMATh U HCIIONIB30BATE MPEUMYLIECTBA KOMAHIHON U HH/IMBUyalbHOH paGoTHI mpu
PCIIEHAN YYeOHBIX 3aJay, NPUHEMATE Ielb COBMECTHORN JAEATCIBHOCTH, IUIAHHPOBATEH
OPTaHU3alHI0 COBMECTHOW pabOTHI, pacupenessTs BHIbI pabot, noroeapmsathcs, 0GCyXKIaTh
IPOLIECC U pe3ynbTaT padoTEI, 0606IIATE MEEHHS HECKOJILKHX JOMEH;

Y4acTBOBaTk B IPYNIOBBIX (opMax paboTel (06Cyxkaenus, obMeH MHEHHI, «MO3TOBLIE
IITYPMBI» WM HHBIE), BBINOJHATH CBOK 4acTs paboTsl KOODIMHUPOBATE CBOH JeHCTBHS ¢
APYTHMH JICHAMH KOMAH[IBI, OLEHHBATH KAYeCTBO CBOEr0 BKIAMa B OBl IPOAYKT IO
KpATEPHAM, CHOPMYITUPOBAHHBIM YYACTHHKAMHE B3aHMOICHCTRHS.

INPEAMETHBIE PE3YJIbTATBI



K xonny obyuenns B 10 kmacce obyvaromuiics momyumt CICAYIOIIHE IIpeMETHBIC
PE3YJIBTATHI 1O OTIAEIBHBIM TeMaM paGouecii TMpOrpaMMEl y4eOHOro Kypca «Anrebpa u Hauana
MaTeMaTHYeCKOr0 aHATH3aN:

Yncna u BeIMACICHAS:

CBOGOJHO ONEPUPOBATH MOHSITHAMH: PallMOHATIBHOE 9HCII0, OECKOHEYHAs HepHoInIecKas
Apo0b, IPOLEHTH, MpPPAIHOHAIEHOE HCJI0, MHOXKECTBA PAMOHATBHBIX H JCHCTBHTEIbHEIX
IHCEII, MOTYJIb IEHCTBUTEIEHOIO YHCIIA;

TIPHMCHATD POOH U IIPOLIEHTEL 18 pelueHus HPHKIaAHbIX 3a/1a4 U3 PasIN4YHBIX OTpacieit
3HAHUH U PEATbHOM XKH3HU;

IPHMCHSTh NPHOIMKEHHBIE BHIYMCIEHHS, IpPaBHIIA OKDYI'TI€HHs, IPUKUJIKY H OLEHKY
Pe3yJipTaTa BBIYUCIICHMIA;

CBOOOZHO oOmEpHpOBaTh MOHSTHEM: CTemeHn c LENBIM IIOKa3aTeleM, HUCIOJIb30BaTh
HOAXOAIYI0 (GOpMY 3amucu AeHCTBUTENBHBIX YHCeN Ul PELICHUS TPAKTHYECKHX 3a/1a4 |
IIPeICTABICHUS JAHHBIX

CBOOOJTHO ONEPHPOBATH MOHATHEM: apu(MeTHIECKHl KOpeHs HATYPaIbHOH CTENeHH;

CBOOOJHO ONIEPHPOBATE HOHSTHEM: CTENCHE C PanHOHATBHBIM [TOKa3aTelIeM;

CBOOOIHO ONEPHPORATE MOHATHAMMU: norapudM umcia, NECATHYHBIE H HaTypajbHEIE
Jlorapu(mer;

CBOGOJIHO OIEPHPOBaTh IMOHATHSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC YHCIIOBOI'O
apryMeHTa;

OLICpUPOBATE MOHATHAMMU: APKCHHYC, ADKKOCHHYC H apKTaHI'€HC YHCI0BOTO apryMeHTa.

YpaBHeHus u HEpaBeHCTBA:

CBOOOJHO  ONEPUPOBATH  MOHATHSMI: TOXIECTBO,  YpaBHEHHE, HEPaBEHCTBO,
PABHOCHJIBHEIC YPABHEHHSA U YPABHEHHUSA-CIIC/CTBHS, PABHOCKIIBHBIE HEPaBEHCTBA,

[IPUMEHATE PasIHIHBIC METOABI PEIUCHMA paLHOHAIBHBIX H JpOOHO-palluOHATBEHEIX
YPaBHEHHH, IPHMEHATh METO/ HHTEPBAJIOB /IS PCIICHHS HEPABEHCTR;

CBOOOIHO ONMEPHPOBATH MOHATHAMH: MHOTOWIEH OT OJHOHM TI€PEMEHHOMN, MHOTOWIEH C
HEeMBIMA - K03 duLrenTamMu, KopHH MHOrO4ICHa, TPHUMCHATh JC/ICHHE MHOTOWIEHA Ha
MHOTOWICH € OCTATKOM, Teopemy Besy u reopemy Buera mis pemenns 3ajay;

CBOOOZHO ONEPHPOBATE MOHATHSAMH: CHCTEMA MMHEHHBIX ~ypaBHEHWH, MaTpHIa,
ONpeaeIuTe)Ib MaTpuusl 2 X 2 u ero TEOMETPHYECKHH CMBICI, HCIOJIB30BAaTh CBOMCTBA
OLpEAETHUTENs 2 X 2 [ BBIYMCIEHHUS €r0 3HAYEHHS, NPUMEHATE ONPEACIUTENHN I PEIICHUS
CHCTEMbI JIMHEHHBIX YPaBHEHMil, MOJETHPOBATH peaTbHBIC CHUTyallMM C IIOMOIIBIO CHCTEMEI
JIHHEHHBIX YPaBHCHHUH, HCCIEA0BATE TMOCTPOEHHEIE MOJEIIH ¢ TOMOIIBIO MaTpHI, |
OIIPE/ICTUTENEH, UHTEPIIPETHPOBATE TOTYICHHbI pe3yibTar;

HCII0JIE30BaTh CBOMCTBA JEHCTBHUI C KOPHIMH IS Npeo0pa3soOBaHus BhIPAXKCHHUIA,

BBIIONHATE  TPEOOPAasOBaHHA YHCIOBBIX  BHIPAXKEHHIA, COICpXallMX CTENEeHH C
PalMOHAIBHBIM II0Ka3aTeIeM;

HCIIOJIb30BATE  CBOWCTBA  JIorapu(MOB Jjuis  mpeoGpazoBaHus JorapupMugecKux
BEIpQXKEHHI;

CBOOOAHO  ONEPHPOBATE  MOHSTHAMH: HPpPallHOHAJIBHBIE,  TMOKas3aTejIbHEIE W
JIOrapH(pMHYECKHE YPABHCHUSA, HAXOMUTH HX PCIIEHHS ¢ TOMOIIBIO PABHOCHIBHBIX MEPEXOJI0B
HJTH OCYIIECTBIIAS IPOBEPKY KOPHE!;

UPHUMCHATE  OCHOBHBIC — TPHTOHOMETpHYECCKHE  (OPMYJIBI A [peoBGpasoBaHms
TPHTOHOMETPHYECKHX BEIPAKEHHI;



CBOOO/IHO  OIEPHPOBATH MOHSTHEM: TPUI'OHOMETPHYECKOE ypaBHEHHE, IIPHMEHSATH
HeoOXouMEIe hopMy.ib! s PCIICHHA OCHOBHBIX THUIIOB TPHIOHOMETPHYECKHX YPaBHEHHIH;

MOZACINPOBAaTh pEANbHBIC CHTYALMH HAa S3BIKe anredpel, COCTABIATE BBEIpaYKEHH3,
YPAaBHCHHUS, HEPABEHCTBA MO YCIOBHIO 3allaui, HCCIENOBaTh MOCTPOEHHBIE MOJAETH ¢
HCIIOIb30BaHHEM aNmapara anreGpEl.

®yHKIHH U rpadukn:

CBOOOJIHO ONEPHPOBATh MOHATHSMHU: GyHkuHMs, cnocobsl 3amanms GyHKIHM, B3auMHO
obpaTHEIe (GYHKUMH, KOMIIO3HITHS GyHKuMH, rpaduk (yHKIHH, BBIIOTHATE 3JIEMEHTapHEIE
Npeodpa3oBaHus rpadHKOB byHKumii;

CBOOOJHO ONEPHPOBATH MOHATHAMHE: OGJIACTE ONpPEICICHHA W MHOMXECTBO 3HAYECHHI
(bynkmmu, By Gyskmu, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJIHO ONEPHPOBATH MOHATHAMHE: YETHBIC H HEYSTHEIS (Gyskumu, nepuoamyeckue
(GYHKUHH, [POMEXYTKH MOHOTOHHOCTH (QynKkmun, MakcuMyMBl W MHHUMYMBl (DYHKIHH,
HaubOJIbIIIee U HAMMEHbLIIEE 3HAYCHE dyHKLHK Ha IpoMesKyTKe;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: CTEHEHHAS QyHKIMA ¢ HaTypamrbHBIM M IENBIM
ToKasaresnieM, rpaduk cTelneHHOH (GyHKuun ¢ HAaTypalbHBIM U LENBIM IOKa3aTeneM, rpaduk
KOPH N-OH CTENCHA Kak (YHKIUMH 0OPATHOM CTEIeHH ¢ HaTypaIBHEIM [OKa3aTeseM;

ONCpUpOBATE MOHATHAMHU: JIMHCHHAS, KBaJApaTUYHAS W ApoOHO-IMHelHas  ¢yHKIHH,
BEIIOTHATE JICMCHTAPHOE HCCIIEI0BAHHE H IOCTPOSHHUE HX rpadukos;

CBOOOJHO ONEpUPOBATh MOHATHAME: MOKA3ATEIBHASL M Jorapu(pmMuyeckas QpYHKIHH, UX
CBOMCTBa H rpadMKHU, UCITO/IL30BATE HX rpa(uKy Ui pemeHus YPaBHEHHIT;

CBODOJIHO OIIEPHPOBATH MOHATUAMH: TPUTOHOMETPHYECKAs OKpPY:KHOCTb, OIIPEEIeHHE
TPHTOHOMETPUYECKUX (YHKLHMI YHCIIOBOTO apryMeHTa;

HCIOJIb30BaTh rpaguku QYHKUME 118 MCCICIOBAHHS IIPOIECCOB M 3aBUCHMOCTEH IpH
PCIICHAH 3a7a4 U3 JPYIUX y4eOHBIX IPEAMETOB M peanbHOl XKA3HH, BBIPAXKATh (OpMYIIaMu
3aBHCHMOCTH MEK/TY BEIMIHHAMM,

Hauana matemarnueckoro anamsa:

CBOOOJHO OIEPHPOBATH MOHATHIMMU: apudMeTHyecKas H reomerpuueckas nporpeccus,
beckoHeuHO yGBIBatOmas T'COMETpHYECKas IPOrpeccusl, TMHeHHBIH H SKCIOHEHIIUATbHBLIA pocr,
(hopMyI1a CTOKHBIX IPOLEHTOB, HMETE NPENCTaRIEHHE O KOHCTAHTE,

HCTIONB30BaTh IPOTPECCHH JULS PEIEHHS PealbHEIX 337124 IPHKIATHOTO XapakTepa;

CBOOOJHO  ONEPHPOBaTh  HOHATHSMH: IOCIIE/I0BATEIBHOCTE,  CHOCOOBI  3a/iaHMs
HOCﬂeHOBaTeHLHOCTeﬁ, MOHOTOHHEIE H Or PaHHYECHHEIE HOCHC)IOB&TCJIBHOCTH, IIOHUMAaTh OCHOBBI
3apOK/ICHHS MAaTEMaTHYECKOTO aHAIM3a KAK aHAIHM33 GECKOHETHO MaJIbIX;

CBODO/THO OIIEPHPOBATH ITOHATHSIMHE: HCNPEPBIBHBIC (PYHKIMH, TOYKH paspeiBa rpadukxa
(YHKUEH, aCHMITTOTHI rpadhuka bynkmum;

CBOOOJTHO ONEPHPOBATH MOHSTHEM: $YHKUHS, HempepblBHAd Ha OTpe3ke, IPUMEHSTE
CBONCTBA HENpPEPHIBHLIX (DYHKIMIA 1IsT penieHus 3anay;

CBOOOJHO ONIEPUPOBATh MOHATHIMHU: IICpBas M BTOpas INPOM3BOJHEIE (DYHKIIHM,
KacarejpHas K rpapuky QyHKImu;

BBIYMCIIATE TIPOM3BOJIHBIE CYMMBI, IIPOM3BEIEHHS, YacTHOTO U KOMIIO3HIIHH  JIBYX
(ynxnuit, 3uaTe MponsBoxHLIE 3JIEMEHTapPHbIX (YHKI[HIA;

HCIIOJIB30BATh FCOMCTPHICCKUH M PU3MYECKHI CMBICI IIPOM3BOAHOM /I pelIeHus 3a1ay.

Muo:xecTBa u s1oruka;

CBOOO/IHO OIIEPHPOBATH IIOHATHAMMU: MHOKECTBO, ONEPAllMH HaJl MHOXKECTBAMH,



HCIOTL30BaTh TEOPETHKO-MHOKECTBEHHBIN aNmapar /s OINHCAHHS PCaIBHBIX IPOIECCOB
H ABIICHUH, IPH PELUIEHNH 3329 U3 IPYTHX Y4eOHBIX IIPEAMETOB;

CBOOOIHO ONEPUPOBATE MOHATHAMY: OIpEeNCICHUE, TeOpeMa, YpaBHECHHE-CIIEACTRHE,
CBOMCTBO ~MATEMaTHYECKOTO O0GHEKTa, A0Ka3aTC/IbCTBO, PpABHOCHJIBHEIC YPAaBHEHHS M
HCPaBEHCTRA.

K koHny oOyuenms B 11 kaacce oOy9arommiics MOMyYHT CleAyromHe IpeIMETHEBIC
PE3YJIETAThl 110 OT/AC/IBHEIM TeMaM paboyeii mporpammer y4ebHoro Kypca «Anre6pa u Havana
MaTEeMaTHYECCKOIO aHaIN3a;

YUncna u Beruncienns:

CBOOOZHO ONMEPHPOBATh MOHATHIMH: HarypajlbHOE U LeJ0oe YHCI0, MHOMXEeCTBa
HaTYPAIBHBIX M LEIBIX YHCE]l, HCTIOJIL30RATE NpH3HaKK AeauMocT neslx yucer, HOJ u HOK
HATYPAIBHBIX THCEN T PEILCHNS 3a11a4, IPHMEHSTh alroput™ Eskimmna;

CBOOOTHO ONEPHPORATH MOHSTHEM OCTATKA 110 MOJYIII0, 3alTHCHIBATh HATYpalbHBIE YHCIIA
B Pa3sIMIHBIX [IO3HIHOHHBIX CHCTEMAX CYHCIICHHS,

CBOOO/IHO OIIEPHPOBATE MOHATHAMH: KOMILIEKCHOE 9HCJIO H MHOXECTBO KOMILIEKCHBIX
THCCIL, IIPE/ICTABNIATE KOMIUIEKCHBIE YHCIA B anrebpanyeckoi u TPHTOHOMETPHYECKOH (opme,
BBITIOJIHATE apU(METHYECKHE ONEPALIHH ¢ HUMHU U 1300paXkaTh Ha KOOPMHATHOM ILIOCKOCTH.

YpaBHeHHS H HepaBeHCTBA:

CBOOOJHO  ONEPHPOBATE  IOHSTHIMH: HPpallHOHAIBHEIE,  IOKa3aTeJIbHBIE  H
norapu(p)MHUICCKHE HEPABEHCTBA, HAXOJUTh HX PELICHHS C TOMOIIBIO PABHOCH/IBHBIX IIEPEXOI0B;

OCYIIECTBIATh OTOOP KOPHE#t NPy peIeHHn TPHTOHOMETPHYECKOIO YPaBHCHHS;

cBOOOJHO OLEPUPOBATL IIOHATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO, IIPHMEHSTH
HEOOX0ouMBIe (hOPMYIIBI JUIS PELICHHS OCHOBHBIX THIIOR TPUTOHOMETPHYECKHX HEPABEHCTR;

CBODOJIHO ONIEPHPOBATH NOHATHAMHU: CHCTEMA H COBOKYITHOCTb YPABHEHHI U HEPABEHCTB,
PaBHOCHJIEHBIC CUCTEMEI U CHCTEMBI-CIIEICTBHA, HAXOAUTh PEIICHUS CHCTEMBL U COBOKYIIHOCTeH
PAlMOHATLHEIX, HMPPAUHOHANBHBIX, IOKA3aTEIbHBIX M  JIOrapH(pMHYecKux YPaBHEHHH u
HEPABEHCTR;

PeIIATE palMOHANBHEIE, HPpalUOHAILHEIE, NOKa3aTe/IbHBIC, JIOTApHPMHYCCKHE U
TPUTOHOMETPHYECKHE YPABHEHHS M HEPABECHCTRA, COEPIKAIIIE MOYIIH H [IapaMeTpsl;

TPUMEHATh IpadUYECKHe METOBI IS PelcHHUs YpaBHEHHI M HEPaBEHCTB, a TAakXKe 3a1a4
C mapaMmeTpamu;

MOJCIHPOBaTe pCANbHbIE CHTYAallMH HA $3BIKE€ aIreOpEl, COCTABIATH BBIPXKCHHA,
YPABHCHHUA, HEPABEHCTBA W MX CHCTEMBbl IO YCJIOBHIO 3aJadud, HCCIIEI0BAaTh IIOCTPOEHHEIE
MOJCJIH € HCII0JIb30BAHUEM alllapara aﬂreﬁpu, HHTEPIPETUPOBATE MOMYYEHHEIH pe3ybTar.

@yHknuH ¥ rpadguku:

CTPOHTH IpaduKH KOMIO3HIMHE (QYHKIHH ¢ TOMOIIBIO DJIEMEHTAPHOI0 HCCIIENOBAHUS H
CBOHCTB KOMIIO3MIIMH JIBYX ()YHKIIHIA;

CTPOHTh TE€OMETPHYECKHE OO0pa3sl YpaBHEHHH WU HEPAREHCTE Ha KOOPIMHATHOMH
IJIOCKOCTH;

CBOOOJIHO OIEPHPOBATH HOHATHIME: TPa¥KH TPHrOHOMETPHYECKHX ()YHKIIHIA;

TPAMEHATE QYHKIMH IS MOJIETTHPOBAHHS M HCCIIENOBAHMUS PeaTbHBIX IIPOIIECCOB.

Hauana maremarnueckoro anaamsa:

MCHONB30BATE  IPOH3BOJHYIO IS HCCIENOBaHHMA (YHKUMH HA MOHOTOHHOCTh U
BKCTPEMYMEI;

HaXO/MTh HAHOOJIbIIIee H HANMEHbIICE 3HAYCHUS (yHKIHE HenpephIBHOI Ha OTpE3KE;



HCII0NB30BaTh NPOM3BOJHYIO IS HAXOXICHUS HaUIyqIIero pelenus B NPUKIANHBIX, B
TOM HHCJIE COLHATBHO-9KOHOMHYECKHX, 3ajla4ax, M ONpENeNeHAs CKOPOCTH H YCKOpEHHSI

Jleibnuna;

HaXOIUTH IIOMAH IOCKHX GUryp u 06BEMEI Tej C IIOMOIIBIO MHTETpasa;

HMETb MPEJCTABICHHE O MATeMaTHYECKOM MOZICTTHPOBAHMH Ha IIPHMEPE COCTABJICHMUS
AadbepeHnraTbHBIX YpaBHEHHii;

PCHIATh IIPHUKIagHBIE 3aJa4Yd, B TOM YHCJIE COI.[PIELTIBHO-BKOHOMPI‘ICCKOT 0 H (i)I/I3H'-IECKOF0
Xapakrepa, CpCICTBAMH MaTeMaTHYECKOr o aHajH3sa,
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YYEBHO-METOIUYECKOE OBECIIEYEHME

OBPA3OBATEJBHOI'O MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI JJI1 YYEHUKA

« Matemaruka. Anredpa 1 Hayana MaTeMaTHIECKOTo aHaln3a, 10 kmacc/
Mepsmsk A.I'., Homuposcxkuit [l A., Ilonskos B.M.; noj penakiuei
TTononbckoro B.E., O611ecTBO ¢ OrpaHNYEeHHOH OTBETCTBEHHOCTRIO
Wsnarensckuii nentp «BEHTAHA-TPA®»; AKIMOHEpHOE 001ecTBO

«M3parenscTBO «IIpocBemeHue»

METOANYECKHUE MATEPHAJIBI JJI51 VUUTEJIA
AnreOpa 1 Hauania MaTeMaTHIeCcKoro aHajiusa. 10 xnacc.YrinyOaeHHEIH YPOBEHb.

Meroauueckoe nmocobue - Bynko E.B., Mep3isk AT. unp.

I ®POBBIE OFPA30BATEJIbHBIE PECYPCBHI 1 PECYPCBI CETH
HHTEPHET
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