AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«MaTteMaTHYECKHH aHAJIM3»

s cnenuanabHocTu 24.05.01 — IIpoekTHpoOBaHMe, MPOU3BOACTBO U IKCILIyaTAMS PAKeT U
PAaKeTHO-KOCMHYECKNX KOMILJIEKCOB

1. Iesin u 3a1a4M OCBOEHUS AUCHHUILINHBI

Hean aucuunauHbl (MOAYJIs):

— TMOATOTOBKAa CTYJEHTa K BOCIPHUSATHIO MAaTeMaTHYeCKOro ammapara CHelHalbHbIX
JTUCUUILINH, YTEHHUIO CIICIIUAIBHOM JINTEpaTyphl;

— oOyueHHE OCHOBHBIM MAaTE€MaTHYECKHMM METOJaM, HEOOXOIMMBbIM [JIs aHalu3a u
petieHus (U3NKO-MaTEMaTHUECKHUX 3aa4, COOTBETCTBYIOIIUX €ro OyayIel CrennanTbHOCTH;

— ¢dopMupOBaHHE MaTEeMaTHMYECKOTO OOpa30BaHMs CTYAEHTa TakKuM 0Opa3oM, 4TOObI B

HaﬂbHeﬁmeM OH MOI' TBOPYCCKHU MPHUMCHUTHL HU3BCCTHBIC MCTOIbI

CIICIHUaJIbHOCTH,

K 3aJadaM CBO€EU

— (hopMUpOBaHHE JIOTHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K aOCTparupoBaHUIO, U YMEHHIO
«paboTaThy» ¢ «HEOCA3aEMbIMUY» 0OBEKTAMHU.

Jucnuminza «MateMaTu4ecKuil aHanu3» sBiseTcs (yHIaMeHTaIbHON JUCUMILIMHON MPU
OCYILECTBJIEHUM MAaTEeMAaTH4YECKOM MOATOTOBKH KaJIpOB MHKEHEPHON KBaTH(UKaLuu.

MaremaTtnueckoe 00pa3oBaHUE CIEAYeT paccMaTpuBaTh KaK Ba)XKHYIO COCTaBIISIOLIYIO
IOArOTOBKH CIELMAJIMCTA, IOCKOJIBKY METO/bI MAaTEMaTU4YECKOIO aHAJIN3a SIBIISAIOTCA HE TOJIBKO
MOIIHBIM CPEJICTBOM pELICHUS NMPUKIAIHBIX 33]1a4, @ TAK)KE YHHUBEPCAIBHBIM SI36IKOM HAYKH, HO
U 3JIEMEHTOM OOIIel KyJIbTYpbI, a B LIEJIOM U Pa3BUTHUS JINYHOCTH.

JlocTrxkeHne yKa3aHHbIX LieJel TpeOyeT perieHus psaa 3a1ad.

3agaum JIMCHMITHHBI (MOAYJIs):

— U3yueHue 0a30BbIX MOHATHI U METO/I0B MaTEMATUUYECKOT0 aHAJIU3A;

— OCBOEHHUE OCHOBHBIX IIPUEMOB PELICHUS IPAKTUYECKHUX 3a]a4 10 TEMaM JAUCLMILINHBL

— ynoTpeOyieHnss MaTeMaTUYeCKON CHMBOJMKHU JUISl BBIPDAKEHUS KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIIEHUI 0OBEKTOB;

— MOJATOTOBKAa K TOWUCKY M aHAIMU3y MPO(HUIbHON HaydHO-TEXHMYECKOH HH(pOpMaIu,
HEOO0XOIMMOM ISl PElIeHUs] KOHKPETHBIX HayYHO-UCCIEeI0BaTeNbCKIX U MPUKIAIHBIX 3a/a4, B
TOM 4YHCJIE ITPU BBIIIOJHEHUH MEKIUCIUIIIINHAPHBIX IIPOEKTOB;

— MPHUBHUTHE OOILIEMAaTEeMaTUYeCKON KYJIbTYpPbl: YMEHUE JIOTHYECKU MBICIUTh, MPOBOJIUTH

JOoKa3aTcJIbCTBa
TMOHSATUSIMH,

OCHOBHBIX  YTBEpXKICHUH,

YCTaHABJINBATh

JJOTUYCCKUE CBA3H  MCKOY

- q)OpMI/IPOBaHl/Ie COUAJIBHO-JIMYHOCTHBIX KAa4Y€CTB CTYACHTOB: HCJICYCTPEMIICHHOCTH,

OpPraHU30BaHHOCTH, TPYAOIIO0US,

KOMMYHUKATHBHOCTH,

TOTOBHOCTH K JCATCIBHOCTH B

npodeccuoHaNbHOM cpejie, OTBETCTBEHHOCTH 3a MPUHITHE MPO(ECCHOHATBHBIX PELICHU.

2. Kommnerenuuu

o0yualomuierocs,

¢popmupyembie B

pe3yJibTaTe OCBOEHHSI

AUCHUILIHHBI (MOYJIs1) 1 HHAMKATOPHI X I0CTHKEHHSA
O6menpodeccruoHaabHbIe KOMIETEHIIUN U UHIUKATOPBI UX JOCTHXKEHUS

Kareropus (rpynna

KO,Z[ 1 HAMMCHOBAHHC

KO,I[ 1 HAUMCHOBAHUC NHIUKATOpA

obmenpodeccuoHAIBHBIX | obmenpodeccuHaIbHON | 001IenpodeccCuoHaTbHON KOMIETEHITUN
KOMTICTEHITHH KOMITETEHITHH
Teopernueckoe u OIIK-1. Cnocoben NI -1 onk-1
MPAKTHYECKOE MIPUMEHSITh 3HaTh: - TEOPHIO U OCHOBHBIE 3aKOHBI B
MBIIICHHE €CTECTBCHHOHAYYHBIC U 00JacTH  €CTECTBEHHOHAYYHBIX  H
OOIIeHH)KEHEPHBIE OOIIEeMHKEHEPHBIX TUCITUTUINH.
3HAHUS, METOIBI NI - 2 onk-1
MaTeMaTH4eCKOro YMeTh: -  TOpUMEHSTh  METOJBI
aHaJn3a u MaTeMaTHIeCKOTO aHaJIn3a "

MOJCIIMPOBAHU,

MOJCIIMPOBAHUS B HpO(I)CCCHOHaHBHOf/'I




TEOPETHYECKOTO 1 JIeATEIbHOCTH;
OKCIICPUMCHTAJILHOT'O - IPpUMCHATL MCTOABI TCOPCTUUCCKOI'O
UCCIICIOBAHMS B U OKCIEPUMEHTAJIBHOTO HCCIIEA0BAHUS
npodeccrnoHabHOM B IpoeccCHOHATEHOM IeATEIBHOCTH.
JIeSATEILHOCTH

3. Coep:kanue U CHUNITHHBI

No HaumenoBanue Coneprxanue Tembl (pazzena)

1/ TeMBI (pasjena)

1 Beeoenue ¢ [Ipenmer maremaTuueckoro aHanu3a. OU3MUECKUE SBICHHUS Kak
Mamemamuyeckuil | ICTOUHUK MaTeMaTHuecKuX MoHATud. Cucrema 00O3HAYeHHH U
ananus npocTtermmne noHsaTus. [IoHaTHs TeOpruu MHOMXKECTB.

2 Hugppepenyuanvroe u unmezpanvnoe ucuucienue QyHKyuii 00HOI 6euiecCmeeHHoll

nepemennou

2.1 | Ilpeoen  @ynxyuu | Onpenenenne Gpynkmuu. Tepmunonorus. IlocnenoBaTenbHOCTh U
00HOU nepemenHol | €€ Tpeae: ONpeesieHue MOCIeA0BaTeNbHOCTH U €€ mpejena,

CBOICTBa cXofsuieics mocienoBarenbHocTH, unciao €. [lpexen
(GYHKIIMM OJHON IMMEPEeMEHHOM: OIpeleIcHre mpesenna (yHKIUH,
npenen GyHKIUU Ha OECKOHEYHOCTH, OJHOCTOPOHHHUE MpPEeeibl,
OeckoHeyHo Oomnprme (pyHKIMH, CBOMCTBAa (PYHKIMI, MMEIOLINX
npezen, 0eCKOHEUHO Malible PYHKIINH, apupMeTHUECKUe NeHCTBUS
C TpeAenaMH, 3aMevaTeNbHbIC MPEJeNbl, CPaBHEHHE OECKOHEYHO
ManbiX (YHKIUH, cCpaBHEHHE OECKOHEYHO OOoNbIINX (GYHKIUH U
CBSI3b C 0ECKOHEYHO MaJIBIMU (DYHKIHSIMHU.

2.2 | HenpepvisHocms Onpenenenue HEIPEPBIBHOCTU byHKIIUN B TOUKE,

dyHxkyuu Apudmerndeckrue orepanuu HaJa HENPEpHIBHBIMU (YHKIHSIMU.
Teopema o mepexone K mpelnery MOJ 3HAKOM HEMpPepbIBHOMN
(GYHKIHH. HenpepsiBHOCTB CyIEPIO3ULIUU GyHKIHH.
HenpepbIBHOCTh  37eMeHTapHbIX  (QyHKIMHA. OJHOCTOPOHHSS
HenpeprlBHOCTh. Kiaccuduxamus Touek paspbiBa. CBoiicTBa
(GyHKIUH, HEMPEPBIBHBIX HA OTPE3KE.

2.3 | Juppgepenyupyem | Onpenenenve npous3BogHoi ¢yHkuuu. [Ipon3BogHbBIE HEKOTOPBIX
ocmb QyHKYUIl. anemMeHTapHbIX (QyHkiuit. [lpomsBogHas oOpaTHOW (yHKIHH.
OcHognbie ®opmyna ans npupamieHus (QyHKIUM, UMEIOIeH MPOU3BOIHYIO.
meopembl HenpepbiBHOCTh (GyHKINH, UMERONIEH Mpon3BoaHYy0. OCHOBHEIE
ougpgepenyuanvro | npaBuna quddepennupoBanus. JuddepeHupyeMocts QyHKITHIA.
20 UcCHUcIeHus Huddepennman. Tabmuna npousBogHbIX M AuddepeHnnanos.

[Tpon3BonHbIE (QYHKIWH, 33JaHHBIX TTAPAMETPHUUYECKH W HESBHO.
[TpousBonHble U AuddepeHnnansl BeICIINX MOpsAAKoB. OCHOBHBIE
Teopembl TudPEpEeHIINATBPHOTO HCUUCTIeHUs: Teopembl Depma,
Ponns, Jlarpamxka, Komm. PackpsiTue HeonpenenéHHOCTEW ¢
noMonipto npaswia Jlonuransa. @opmyna Teitnopa.

2.4 | Hccnedosanue VYcnoBue mocTosiHCTBA  (DYHKIMH. YCIOBHUS  MOHOTOHHOCTH
@yukyuil u | GyHKIMU. DKCTpEMyMbl (PYHKIMHU, HEOOXOIUMOE U JIOCTaTOYHBIE
nocmpoeHue ux | ycJuoBHs dKCTpeMyMma (QYHKIUH. BeITykiocTh rpaduka QyHKITUH.
epaghuxos Toukum mnepernba. AcumnrtoTel Tpaduka ¢yHkuuu. Cxema

uccienoBaHus QyHKINN U TOCTPOEHUs rpaduKOB.

2.5 | Heonpeoenennviii [lepBooOpa3nas ¢ynkuuu. Heonpenen€HHbplii HMHTErpal U €ro

unmezecpai

cBoiictBa. Tabmmia HeompenenéHHbIX HHTErpanoB. IIpocreiimue
NpaBUila MHTETPUPOBaHUs. 3aMEHa MEPEMEHHON B HEONpeAeIEHHOM
WHTeTpasie (MHTETPUPOBAHHUE ITOACTAaHOBKOH). MHTErpmpoBaHue o
4acTsM. WHuTerpuposanue palOHAIbHbIX GyHKLMI.




n/n

HanmenoBanne
TEMBI (pa3zena)

Coneprxanne Tembl (paszzena)

WuTerpupoBanie HppandoOHANBHBIX  (GyHKIMA. MHTETpHpoBaHUEe
OMHOMHUAIBHOTO muddepeHnmana. HurerpupoBanue
TpUrOHOMETpUYecKHux (yHKuuil. IHTErppoBaHue THHepOOTMYECKIX
(byHKIHIA.

2.6

Onpeoenennbiii
unmezpann

OnpeneneHre U CBOMCTBA OIPENEICHHOIO MHTErpana. Beruncienue
onpeaenéuHoro  uHTerpana.  ®opmyna  Herorona-JleitOnumna.
[IpunoxeHus ONpEeNeNeHHOT0 HHTETpaja: IUIoOanb IUIOCKON
o0nacTy, BBIYMUCICHHE [UIMH KpPUBBIX, OOBEMBI TEN BpALICHHUS,
IUIOIIA/(b IOBEPXHOCTH BpaleHUs. MeXaHHYEeCKUue MPUITIOKEHHS
OIPEAEIEHHOr0 UHTErpala.

2.7

Hecobcmeennvle
UHmezpanbl.
Hnmeepanei,
sasucsauue om
napamempa

HecoOcTBeHHBIE HWHTErpaibl MEPBOTO W BTOPOro pona. [IpusHaku
CXOIUMOCTHU HECOOCTBEHHBIX HUHTETPAJIOB. I/IHTCFpaJ'ILI, 3aBUCAINIUEC OT
napaMerpa. CBONCTBA MHTErPajIoB, 3aBUCAIIUX OT MapaMeTpa.

Hupgepenyuanvnoe

U UHmezpaibHoe ucduciienue qbymcuuﬁ HECKOJIbKUX 6eu{eCmeeHHblIX
nepemennblx

3.1

Qyuxyuu
HEeCKONbKUX
nepemeHHbIX

[TonsTe (GyHKIMM HECKOJNBKHUX IepeMeHHbIX. [Ipenen ¢yHKImu
HECKOJIbKMX NepeMeHHbIX. HenpepbiBHOCTh. YacTHBIE IPOU3BOIHBIE.
JuddepenuupyemMoctb  (QYHKIMHM  HECKOJIBKMX  [I€PEMEHHBIX.
KacarenbHas  1UIOCKOCTH M HOpMaldb K  IIOBEPXHOCTH.
JuddepennupyemMocTsb cinoxHOM (GyHKIMH. 3aMeHa IEepPEeMEHHBIX.
[epoiii muddepennman. [lponsBoaHas Mo HaNpaBiIeHUO. [ panueHT.
[TpousBoguble u nuddepeHnuansl BoicluX nopsaakos. dopmyna
Teiinopa. JxkcTpeMyM (yHKIUN HECKOJIBKHX IepeMeHHbIX. HesBHbIe

GyHKIUH.

3.2

Kpammnvie
uHmezpa.vl

JIBOWHOW WHTErpaJl M €ro OCHOBHBIE CBOWCTBa. Brruncnenue
JIBOMHBIX HWHTErpajoB: IOBTOPHOE WHTErPUPOBAHME M 3aMeHa
nepeMeHHbIX. [lpunoxkeHus NBOMHOro wWHTerpana. TpoiiHble W n-
KpaTHbIe uWHTerpanbl. KX cBoicTBA H  CIMOCOOBI  BBIYHCIICHUS.
'eomeTpruyeckue W MEXaHUYECKHE  NPUWIOKEHHS  KpaTHBIX
WHTETPaJIoB.

3.3

Kpusonuneiinvie
unmezpavl

KpuBonuHeiiHble MHTErpanbl nmepBoro U BToporo pojna. CrocoOsr
BBIUMCIICHUS  KPUBOJIMHEHHBIX  HMHTErpajoB.  MeXaHUYeCKHe
NIPUIIOKEHUS] KPUBOJIMHEWHBIX HHTErpasoB. @opmyna ['puna.

3.4

HOGerHOCmele
uHmezpalbl

IToBepxHOCTHBIE MHTErpanbl NEpPBOro M BrOporo poxaa. CoiicTBa
HOBEPXHOCTHBIX MHTETpaoB. MexaHNYeCKHe PUI0KEHHS.

3.5

Teopus nons

CkangpHoe mnone. ['pagueHT CcKalaspHOro TOJs, €ro CBOMCTBa.
Bekropnoe none. JluBepreHiusi 1 potop BekTopHOTro moss. I[lotok
BEKTOPHOTO TOJS uepe3 MOBEpPXHOCTb. JIMHEWHBIM uWHTErpal u
LUpKyJsus BekTopHoro noist. @opmyisl ['puna, Octporpanckoro,
Crokca. CnenyasnbHble BEKTOPHBIE MOJIS.

Paowt

Yucnosvle psovt

OcHoBHbIE ompeneneHus, cBoiicTBa. HeoOxomumble NpU3HAKK
cxonuMmocTu. JloctaTouHble MPU3HAKKM CXOJMMOCTH DSIOB  C
HEOTPHULIATENIbHPIMU YJIEHAMHU: HMHTETPAlbHBIA NPHU3HAK, IPU3HAK
CpaBHEHHS W €ro cienctBue, mpusHaku Jlamambepa m Komm m ux
cieactBus. YuciaoBble psAapl C NMPOU3BOJBHBIMU WIEHaMH. Teopema
JleitOHMIIAa U1 3HAKOUYEPEIYIOIINXCS PSIOB, OIEHKAa OCTAaTKa psfa.
AGcomoTHas U ycinoBHas cxoaumocTs. [Ipusnak danam6epa n Komm
JUIS. YHCTIOBBIX PSJIOB C TPOU3BOJIBHBIMU uieHamu. CBoiicTBa
a0COJIIOTHO CXOASIIUXCS PSI/IOB.

4.2

DyHKYUOHANbHbLE

ITocnenoBarensHOCTH U PAIBIL O06acTe CXOINMOCTH.




No HanmenoBanmue Coneprxanne Tembl (paszzena)
n/m TEMHI (paznena)
PAObL PaBnomepnast cxomumoctb. Kputepuit Komm paBHOMepHOU

cxogumoctu. Ilpusnak Beiiepmrpacca. CBolicTBa paBHOMEPHO
CXOJIAIIMXCS TOCHEA0BaTeIbHOCTEH U psAoB. CTENEHHBIE PsIbI.
Teopema AbGens. Kpyr cxomumoctu. CreneHHBIE psIbl B
JIEHCTBUTENILHON o00nacT, uX cBoWcTtBa. Psger Teimopa u
MakopeHa.

4.3 | Paovi Qypve OpToroHanpbHbie W OPTOHOPMHPOBAHHBIE CHCTEMBI (DYHKITUH.

Panpr  @yppe 1O NPOU3BOJBHOM OPTOINOHAIBHOM  CHCTEME
¢ynkunii. CXoguMOCTh B CpeAHeM. MHHHMMalIbHOE CBOWCTBO
kodpduuuentoB Dypre. Tpuronomerpuueckuii psn  Dypbe.
®opMynupoBKa JOCTATOUHBIX YCIOBUH pa3iokUMOCTH (QYHKIIMH B
Tpuronomerpuueckuii psanx dypwe. Psag @ypbe Mg 4YETHBIX U
Heu€THBIX (yHKIMA. MHTerpanm dypbe B JeHCTBUTEIBLHON (opMme.
WuTterpan @ypbe i YETHRIX M HEUETHBIX (DYHKITHIA.




