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1. Mecro u e/ AMCHMIVIMHEBI B cTpyKType OITIOII

OucuunuHa «VHTerpassl, 3aBUCALLMe OT [1apaMeTpoB, U ONepaliMOHHOe UCUUCIeHUe»
OTHOCUTCS K [UCLUIUIMHaM 1o BbiOOpy bsoka b1 «ucuummmnsl (Mogymi)» OITOIT 1o
HarnpassieHuto 02.03.02 «PyHpaMeHTanbHasi MHPOPMaTUKa U MHPOPMaL[MOHHbIE TeXHOJIOTUN» C
HarnpaB/eHHOCTbI0 TporpamMmbl «VHQOpPMallMOHHbIE CHUCTEMBI U TEXHOIOTMM». [JucCLuruivHa
rpe/iHa3HaueHa [/l OCBOeHUs B 4 cemecTpe.

CTyzieHTbl K MOMEHTY OCBOEHHS JUCLIMIUIUHBI «/IHTerpanbl, 3aBUCSLLMEe OT [apamMeTpoB,
M onepalMoHHOe wucuhcieHue», cormacHo OC HHI'Y, o3Hakom/ieHbl C OCHOBHBIMHU
TeopeTUYeCKUMH TOHATUSIMUA U TIPUKJIaJHBIMU 3HAaHUSMM, TOyUYEHHbIMU B paMKax U3y4yeHUs
JUCLIMTUTMH ~ «MaremMaTuueckuid aHamu3», «Anrebpa u reomerpusi», «Teopus QyHKIMH
KOMIIJIEKCHOTO TIepeMeHHOI0».

K MoOMeHTy wu3yuyeHMs [UCLMIUIMHBI Y CTY[EHTOB IPUCYTCTBYIOT yCTOMUYMBbIE
Npe/iCTaB/IeHs], Kacaroluecsi MaTeMaThyeckoro aHanvsa, Aud@epeHIManbHbIX ypaBHEHUN U
(GYyHKLMIT KOMIUIEKCHOTO TIepeMeHHOrO, CTy[eHThbl B/aZilel0T OCHOBAaMU aHATUTUUEeCKON
reoMeTpyH U JIMHEeHHOU anreOphl.

I_IEJ'[HMI/I 0CBO€HHUsA JUCIUII/IUHBbI AB/IAKOTCA:

- 3HaTthb mnpaBuia uddepeHLIMPOBAaHUS W BBIUMC/IEHHSI WHTErpajioB, 3aBUCSIIUX OT
rapaMeTpOB, OCHOBHbIe CBOMCTBa rpeobpa3oBanus Jlarnaca;

- yMeTb BBLIUMCJIATE HeCOOCTBeHHble WHTerpasbl MeTofoM AuddepeHLUpOBaHUS U
VHTErpUpOBaHUs T10 MapameTpy, HaXoAuTh KM300pakeHue Ti0 Jlarjiacy pa3MuHbIX BPeMeHHBIX
CUTHAJIOB, UCTIONb3Yys CBOMCTBA MpeoOpa30BaHus;

- UMeTb HaBbIKU HCCJIeflOBaHUs HeCOOCTBEHHBIX WHTerpasioB MepBOro W BTOPOrO pofa Ha
CXOIUMOCTb, TIPEACTaB/eHHe O paBHOMEPHOW CXOJUMOCTH HeCOOCTBEHHBIX WHTETPaJIoB,
3aBUCSIIIMX OT MapaMeTpa, 00 OCHOBHBIX MHTETPa/IbHBIX MPeoOdpa30BaHuUsIX.

2. IInanupyemble pe3yjbTarbl O0y4YeHHUs] 1O JAWCIUIUINHE, COOTHECEHHbIe C
I/IAaHUPYEMBIMH pe3y/IbTaTaMH 0CBOEHHA 00pa30BaTe/IbHOM MPOrpaMMbI (KOMIIETEeHI[USIMH
BbINMYCKHUKOB)

dopmupyembie KOMIETEeHIUU
(Kop xommieTeHLyy, JTart
dhopMupoBaHusi)

Il;1anupyemMble pe3y/1bTarbl 00yueHHUs M0
AMCIUIUIMHE, XapaKTepHu3yHoIljye 3Tamnbl
¢hopmupoBaHNs KOMIIeTeHIHI

IIK-2:. CriocobHOCTb K
MIPUMeHEeHNI0 00I1IeHayYHBIX
0a30BbIX 3HAHUM MaTeMaThyeCKUX
Y eCTeCTBEHHBIX HaykK,
(yHaMeHTaIbHOM UH(OPMATHKU U
MH(OPMALIMOHHBIX TEXHOJIOTUH;
TIPUMEHSTh B TIPOdeCCHOHATBHOM
JlesITeIbHOCTH COBPEMeHHbIe SI3bIKH
MPOrPaMMUPOBaHUS U METO/bI
rapasuielbHOM 00paboTKU JAHHBIX,
oTeparjOHHbIE CUCTEMBI,
3/IeKTPOHHBIe OMOMMOTEKN 1
MaKeThl TIPOTPaMM, CEeTeBbIe
TEXHOJIOTHH.

OTar hopmupoBaHus 6a30BbIN

31 (TIK-2): 3Hamb 6a30Bble MOHSTHS eCTEeCTBEHHBIX
HayK, MaTeMaTUKu U UH()OPMAaTUKH, OCHOBHbIE (DAKTHI,
KOHLIETIL[Y, IPUHLUIIbI TEOPUH, CBSI3aHHBIX C
TIPUKJ/IaZIHOW MaTeMaTHUKOW U MH(POPMaTUKOM.

32 (IIK-2): 3Hamb NpYHLMIBI MOJ|eTUPOBaHNs,
K/1acCU(UKAI|IO CITIOCOO0B TIPeCTaB/IeHHsT MOZesiel;
TIpYeMbl, MeTO/IbI, CII0CO0bI (hopManu3aliii 00beKTOB,
TNIPOLIeCCOB, SIBIEHUM U peanu3aljii MaTeMaThyecKux
Mo/iefiell Ha KOMIIbIOTepe; JOCTOMHCTBA U Hel0CTaTK1
Pa3MUUHBIX BBIUKMCIUTETbHBIX METO/0B.

Y1 (I1K-2):. YMeTb nipe[CTaBUTb MOZEJIb B
MaTeMaTU4eCKOM U aTOPUTMUYECKOM BU/Ie; OLIEeHUTh
KaueCTBO MOJe/F; TI0Ka3aTb TeOpPeTUYeCKHe OCHOBaHUS
MO/Ie/IH; IPOBOAUTD CTaTUCTUYECKOe MOJ|eTUPOBaHUE;




MO/IeTUPOBATh TIPOL[eCChI, TIPOTeKatoIe PU3ndecKux
cucTemax.

B1 (IIK-2):. BnasieTb HaBbIKaMU MPUMEHEHUsI
COBPEMEHHbBIX KOMITbIOTEPHBIX TEXHOJIOTUM J1JIst
pelleHUs] HayYHO-HUCC/Iel0BaTeIbCKUX U
TIPOU3BO/ICTBEHHO-TeXHO/IOTUYeCKUX 3a/ia4
ripoeCcCUOHa/ILHOM /leATeTbHOCTH; TIPUéMaMu
MOCTPOEHUsI KOMITbIOTEPHBIX MO/e/Iel peaTbHbIX
00beKTOB; HaBbIKAMH TIOCTPOEHUSI UMUTALIMOHHBIX
Mo/ienieid HH(GOPMAaI[MOHHBIX TTPOLIeCCOB U

NIPOrpaMMHUPOBaHMsI B CUCTEMax MOJe/IMPOBaHMSI.

OxkoHuarenbHOe 3aBepileHHe (OPMUPOBaHUSI KOMIIETEHIWM, MpeAyCMOTPeHHbIX B paMKax
JlAHHOW JMCLIUIIJIMHBL, IPOMCXOAMT IOC/Ie CAAYM SK3aMeHa M0 3TOM JAUCLUIUIMHE.

3. CTpyKTypa U coiep>KaHue AMCLUTLIMHBI

OOBeM AUCIUIUTMHBI COCTaB/IsIeT 4 3aUeTHbIe eUHULILI, Bcero 144 uvaca, u3 koTopbix 50 uacoB
coCTaB/isieT KOHTaKTHasi pabora obyuatomierocss ¢ TiperiofiaBaresieM (32 uyaca 3aHSTUS
JIGKLJUOHHOTO THIa, 16 YyacoB 3aHATHS CEMUHApPCKOrO TUMa, 2 Yaca MepONpPUSITHS TeKYILLero
KoHTposisi), 40 dYacoB cocTaB/isieT camMocTosiTesibHasi pabora oOyuwaroijerocs, 54 uaca —
5K3aMeHIO.
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HCUKC/IeHHe
B T.u.Tekymmi | 2 2 2
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[TpoMeXXyTouHasi aTTecTalys - JK3amMeH

TekylyMii KOHTPOJbL YCIIeBaéMOCTHM TIPOXOJWT B paMKaX 3aHATUM CeMHUHapCKOro U
MPaKTUUeCKOro Tura. VITOroBblii KOHTPO/Ib OCYILIECTB/ISIETCSI Ha 9K3aMeHe.

4. OoOpa3oBare/IbHbIE TEXHO/IOTHU
B coorBeTctBUM C paboueii TmporpaMmoll U TeMaTWYeCKUM TUIAHOM U3ydeHHe

JUCLITUTMHBI TIPOXOUT B BUZIe ayAUTOPHON M CaMOCTOSITe/TbHON pabOThI CTYZI€HTOB. YueOHbIH
TIPOIIeCC B ayAAUTOPHH OCYIIeCTB/IsIeTCs B (hOpMe TPAKTUUeCKUX 3aHSATHM.

O0pa3oBare/IbHbIE TEXHOJIOTHH, CTIOCOOCTBYOIIe (OPMHPOBAHUIO KOMITETEeHLIHI
ucnosb3yemble Ha 3aHAMUSX /1EKYUOHHO20 muna:

- IeKLUM C TIPOOJIeMHBIM M3/I0KeHHeM YueOHOTo MaTepHara;

- JIeKIMM C JeTalbHbIM OOBSICHEHHEM HOBOTO Marepuasa M €ro CB3U C yXKe TPOHAeHHBIM
Marepuasnom;

ucno/nb3yemble Ha 3aHAMUSAX NPAKMUYeCKo20 muna:

- peryiaMeHTHUPOBaHHasl CaMOCTOsITe/TbHast [1esITe/TbHOCTh CTY/IeHTOB;

- YaCTUYHO-TIOMCKOBas1 [1esITe/IbHOCTb MPU pellieHUH 3a/jay MOBBILIEHHOW C/I0)KHOCTH,

- TEKYII1 KOHTPOJIb 3HAaHUM CTY/IeHTOB C MOMOL[bI0 KOHTPOJIBHON paboThI.

Ha nexkiusix pacKpbIBalOTCs C/ie/[yol{ie OCHOBHbIe TeMbI M3yUaeMOro Kypca, KOTopble
BXOJAT B pabouyio TMporpamMmy: ormpejereHrde COOCTBEHHBIX MHTETpasioB, 3aBUCSIIUX OT
rapaMeTpa C TIOCTOSIHHBIMH TIpefie/laMd MHTerPUPOBaHHUsl, TeOopeMbl O HelpepbIBHOCTH,
UHTerpupyeMocTd U auddepeHLIUPYeMOCTH TaKWX WHTerpasoB, oripefiesieHe COOCTBEHHBIX
WHTerpasoB, 3aBUCSIIMX OT MapaMeTpa C repeMeHHbIMU Tpe/ie/laMyd UHTeIPUPOBaHMUsl, TeOPeMbI
0 HeTpepLIBHOCTH U AnddepeHUpyeMOCTH UHTErPaJioB C IepeMeHHbIMU TipesiesiaMu, hopMysia
JleiibHM1Ia, paBHOMEpHasi CXOMMOCTh HeCOOCTBEHHOTO WHTerpasa, 3aBUCSILero OT rapameTpa,
Kpurepuii Kollli paBHOMEPHOM CXOJWMOCTH, [IOCTaTOYHble TIPU3HAKM paBHOMEPHOM
CXOIMMOCTH HecOOCTBEHHOTO WHTerpasa, 3aBUcsIero oT mapamerpa (Beiiepiurpacca,
HOupuxne, AGens, [uHM), TeopeMbl O HeMpPepPbIBHOCTU U AU bepeHIUpyeMoCTH
HeCcOOCTBEHHOTO WHTerpasa, 3aBUCSAIIEro OT TlapaMeTpa, TeopeMa 00 WHTerpUPOBAHUN
HeCOOCTBEHHOTO MHTerpasa To MapaMeTpy Ha KOHEUHOM OTpe3Ke, TeopeMa O HeCcOOCTBEHHOM
WHTErpUPOBaHUMU TIO TTapaMeTpy, MPUMephl BBIYUC/IEHHSI UMEHHBIX HeCOOCTBEHHBIX MHTETrpaioB
(dupuxmne, Tlyaccona, ®peHesnsi), ompezaeneHue OeTa- U TaMMa-QyHKIUH, WX 007aCTH
CyIIeCTBOBAHHS, HETIPEPBIBHOCTb JM/IEPOBBIX HWHTErpajioB BHYTPU 00/1acTH ompeseneHus,
CBOMCTBAa TamMMa-(QyHKIWM: CyIIeCTBOBaHWe TMPOMW3BOAHON moboro mopsaka, Gopmyna
nipuBefieHus], TpaduK ramMma-GyHKIUH; CBOWCTBA OeTa-(QyHKIMU: CUMMETpHS 10 apryMeHTaM,
¢dbopmysibl TipUBefieHUsl; opMy/a CBs3U SWIepOBLIX WHTErpasioB, pa3/dyHble Mpe/iCTaB/IeHUs
Oeta-QyHKIMM W CIe[CTBUS W3 HUX, BbIBOJ (OPMYJIbI JIOTIONIHEHUS [ TaMMa-(yHKIWH,
TIPUMEpbI BBIUMC/IEHUsST HeCOOCTBEHHBIX WHTErpajsioB C TIOMOIIbI0 TaMMa- U OeTa-(QyHKIUH,
KpaTkasi  MCTOpUSI  CHMBO/JMUECKOrO  (OMepaLyoOHHOT0)  WCYUC/IEHHUs,  OmpefiesieHre
nipeoOpa3oBanus Jlaruiaca, OCHOBHBIe TpeOOBaHUS, TpeAbsB/sieMble K (YHKIHUU-OPUTHHAIY,
pacipeHue Kiaacca QyHKIMH, I0MyCKaromyx rnpeobpa3oBanue Jlaniaca, Teopema 06 o61actu
CyILleCTBOBaHMsI H300pakeHUsl, ee CJieICTBMe, TIPOCTelllie CBOWCTBa Ipeobpa3oBaHUs
Jlartaca: J/TMHEHHOCTb, TeopeMa TMOJO0Ws, Teopema 3ara3/blBaHHs, TeopeMa CMeIleHws,
n3obpaxeHre no Jlaryiacy nepuoguueckor GyHKIMM, AuddepeHIMpoBaHUe OpUTHHAMA U
n300pakeHus1, TpeJie/ibHbIe TeopeMbl, OThICKaHWe M300paxkeHus 1o Jlarmiacy ¢yHkimu bBeccens
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HYJIEBOTO TIOpsi/IKa, MHTErPUPOBAHHE OPUTHHAMa U W300pakeHwWs, IPUMEHEeHHe TeopeMbl 00
WHTeTPUPOBAaHUN W300paykeHHs1 /ISl BHIUMC/IEHHs] HeCOOCTBEHHBIX WHTErpajioB, M300pakeHue
CBePTKA [IByX OpWIMHA/IOB, TPHMEpPbl TPUMEHEHUs] TeOpeMbl O CBEPTKE K pEIIeHUI0
WHTEerpabHbIX ypaBHeHui Bosbreppa v pacueta Ko3GhduieHTa nepeaadyd pajuoTexXHuUeCKUX
1erield, 006001IeHHasi TeopemMa O CBepTKe, TeopeMa 00 obOparijeHry nipeobpa3oBaHus Jlariaca ee
ciencteue, GopMyia PumaHa-MesiiHa, [JOCTaTOUHBbIE YCIOBHsS CYI[ECTBOBAHHUS OPUTMHAIA,
TeopeMbl pa3/iokeHusi, jgemma JKoppaHa, u3oOpakeHwe Mo Jlaryacy oreparopa ApoOHOro

b depeHLIMPOBaHYS.

Ha npakTuueckux 3aHATHAX Oosiee MOfpoOHO M3yudaeTcs MpOrpaMMHBIN Marepuasn B
TUIOCKOCTH OTPabOTKH TPAaKTUYeCKHUX YMEHU Y HAaBBIKOB M YCBOEHUS CIEAYIOIINX TeM:

1. CobcTBeHHbIe MHTerpasbl, 3aBUCALIMEe OT [1apameTpa.
[Tpr3HaKy CXOAUMOCTH HECOOCTBEHHBIX UHTErPAJIOB.
PaBHOMepHasi CXOAUMOCTb HeCOOCTBEHHBIX UHTETPasioB.
BrrunicneHre HecoOCTBEHHBIX MHTeTpasioB AuddepeHLIPOBaHUEM 1
VIHTerpupOBaHUEM I10 IlapaMeTpy.
BrlunicnieHrie HeCOOCTBEHHBIX HHTEIPa/IOB MYTEM CBeJ|eHHsI K UMEHHBIM.
ON/epoBbl UHTErpasIbl.
BrrunicneHrie HecOOCTBEHHBIX MHTETPAJIOB C ITOMOLIbI0 FraMMa- U OeTa-QyHKLHIA.
3aziaun Ha peobpa3oBanue Jlariaca.
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@DopMOY UTOroBOr0 KOHTPOJISI 3HaHUM CTY[EHTOB IO JUCLUIVIMHE SB/ISeTCS 3K3aMeH, B XOfie
KOTOPOI'O OLIeHUBAeTCsl YPOBEHb TEOPeTMUeCKHUX 3HAaHMM M HaBbIKW pelleHUs] MpaKTH4eCKUX
3ajau.

5. Y4eOHO-MeTOAMYECKOe 0fecriedeHHe CaMOCTOATe/TbHON PadoThl 00yJaromuxcst

CamocTosiTe/IbHasi padoTa CTyJIeHTOB HalpaB/ieHa Ha BLITTOJTHEHUe [JOMAITHUX 3alaHui
T10 TeMaM MPaKTUYeCKUX 3aHSATUM, a TaKKe MOJTOTOBKY K 3K3aMeHY I0 yKa3aHHOM JUCLUILIVHE.
[Tpy TIOATOTOBKE K MPAKTUYECKOMY 3aHSTHIO HeOOXOAMMO MOMHHTB, UTO JaHHas AWCLUTUIMHA
TECHO CBsi3aHa C paHee M3yuaeMbIMU JUCLIMTUTMHaMU «MaremMaTiuecKuii aHamm3», «Anrebpa u
reomeTpusi», «JluddepeHuanbHble  ypaBHeHUs», «Teopus  (QyHKUMM  KOMILJIEKCHOTO
riepeMeHHOTro».

IJeab camocmosimenbHoOli pabombl - TIOATOTOBKA COBPEMEHHOTO KOMIT@TEHTHOIO
CrielrianucTa ¥ GopMUpOBaHHUe CITIOCOOHOCTEH ¥ HAaBBIKOB K HElPePLIBHOMY CaMO00Opa30BaHHUIO
Y Tipo¢eCCHOHAILHOMY COBEpPIIIEHCTBOBaHUIO.

Ha ceMuMHapcKuX 3aHATHSAX CTYIeHT JIO/DKEH YMeThb T0C/e[oBaTe/lbHO M3/aratb CBOU
MBIC/TA ¥ apIYMEHTHUPOBaHO X OTCTauBaTh.

[t joCTvKeHUs 3ToH 1ie/i HeoOX0AUMO:

1) 03HAKOMUTBLCSI C COOTBETCTBYIOIIIEM TeMOM MporpaMMbl M3yuaeMol JAUCIUTIIMHBL;

2) OCMBIC/IUTDH KPYT M3yuYaeMbIX BOIIPOCOB U JIOTUKY MX paCCMOTPEHUS;

3) U3yuuTb pEKOMEH/J0BaHHYI0 YyueOHO-MeTOJuueCKUM KOMIUIEKCOM JIUTEepPaTypy II0
JIaHHOM Teme;

4) TiiaresbHO U3yUWTh JIEKLIMOHHBIM MaTepural.

6. @DoH/| OLIeHOYHBIX CPEACTB /I/Isi MPOME)KYTOUHOM aTTecTalyy Mo JUCLHUILIHNHE,



BKJIFOUAIOITUI:

6.1. IlepeueHb KOMNeTeHI{HI BBIMYCKHUKOB 00pa3oBarTe/IbHOM NMPOrpaMMbI C yKa3aHHEM

pe3y/bTaToB 00yueHUs1 (3HAHHWI, YMEHUH, BJIQ/IeHMI), XapaKTepHU3yWIIUX 3Tanbl HX
(¢opMupoBaHus, onucaHue MoKa3are/eil U KPUTepUeB OLeHUBAHUS KOMIIeTeHI[UH Ha
Pa3/IMYHBIX 3Tanax ux GopMUpPOBaHUS

ITK-2:. CiocoGHOCTH K NIpUMeHeHHI0 00I1IeHayYHbIX 0a30BbIX 3HAHUM MaTeMaTuyeCcKux 1
eCTeCTBEeHHBIX HayK, ()yH/JaMeHTalbHON MH(MOPMAaTUKN ¥ MH(POPMALIMOHHBIX TEXHOJIOTH;
TIPUMEHSTH B TIPO(eCCHOHAIBHOM /1eSITe/TbHOCTH COBPEMEHHbIE S3bIKW MPOrPaMMHUPOBaHUs 1
MEeTOZIbI Mapasuie/ibHOl 00pabOTKM JaHHBIX, OTMepalliOHHbIE CUCTEMBI, 37IEKTPOHHBIE
OuOIMOTeKY U TIAKeTHI IIPOrPaMM, CeTeBbIe TEXHO/IOTHH.

Kputepuu oneHuBaHus (JleCKpUNITOPbI)

Nupukaropsl

«HEYIOB/IETBO | «YJ0B/IETBO «0YeHb «IIPeBOCX0
KOMITeTeHLIUH | «IL/I0X0» «XOPOLLO» «OT/IMYHO»

PUTe/THHO» PUTe/IHHO» XOPOLIO» JTHO»
3HaHud OrcyrcrBUe |YpOBeHb MuHuMasbH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
1. 3Hampb 3HaHUHN 3HaHUM 0 3HaHWI B 3HaHW B 3HaHWI B 3HaHW B
6azoBble TeOpeTUYeCK |Te0pPeTHUeCKOr [JOMyCTUMBI (00beme, obneme, obbeme, obbeme,
TIOHSTHS oro 0 Marepuana |l ypOBeHb |COOTBETCTBYIO |COOTBETCTBY |COOTBETCTBY |IIPEBBIIIAI0
€CTeCTBEHHBIX  |MaTepuanga |HUKe 3HAHUH. 1eM I011IEM 0111eM 1em
HayK, HeB03MO0)KHO |MUHMMa/TbHBIX |[IOTyIIeHo |porpaMMe  ([IpOrpaMMe |IpOrpaMMe  |Tporpammy
MaTeMaTUKd U |CTb OL[eHWUTh |[TPeOOBaHUK. |MHOrO TIOJITOTOBKH.  |TIOAITOTOBKH. |TTOJTOTOBKH, |TIOATOTOBKU
UH(OpPMATUKH, |TOTHOTY Nmenu mecto |HerpyObix  |[TomyiieHo HonyiieHo |6e3 ommbok
OCHOBHbIE 3HaHUHN rpyObie OLIMOOK. HECKOJIbKO HECKOJIbKO
(hakThI, BC/IE/ICTBUE |OIIHOKH HerpyObIx HeCyIecTBe
KOHIIEIIWH, OTKaza OLIMOOK . HHBIX
TIPUHIUITBI obyuaroriero ombok
TeopHi, Cs1 OT OTBeTa
CBSI3aHHBIX C
TIPUK/IaTHOM
MaTeMaTuKOW U
WH(POPMAaTUKOU.
2. 3Hamb
TIPUHIIATIBI
MO/IeIMPOBaHMUs,
K/1accudurKaryio
crocoboB
Tpe/[CTaBIeHUs
Mojienei;
TIPUEMBI,
METOJbI,
CTIOCOOBI
dhopmau3armm
00BLEKTOB,
TIPOLIECCOB,
SIBIEHUHN U
peanu3anuu
MareMaTrhyeCKUX
Mojienield Ha
KOMITBIOTEPE;
JIOCTOMHCTBA U
He/l0CTaTK:
Pa3IMUHbIX
BBIUMC/TATESTBHBI
X METO/IOB.
Ymenus OtcyrcrBue |[Ipu pewenuu |IIpopemonc (IIpogemonctp (IIpogemonct (IIpogemoHcT ([IpogemoHCT
Ymemb MHWHHMaJIbH |CTaHJJAPTHBIX |TPUPOBAHBI |MPOBAaHBI BCE (PUPOBAHbI  |pPUPOBaHbI  |pUPOBAHbBI
Mpe/[CTaBUTh BIX YMEHUU |3aziau He OCHOBHBbIE |OCHOBHBIE BCE BCE BCE
MofieNb B HeB03MOKHO | TIPO/IEMOHCTPH | yMEHUSI. YMEHUSI. OCHOBHBbIE  |OCHOBHBIE  |OCHOBHBIE
MareMaTH4eCKOM |CTb OL€HUTh |POBaHbI PewieHsr PelieHbl Bce  |yMeHwUsl. yMeHusl, YMEHUSI.
u Ha/ure OCHOBHBIE TUTIOBbIE  |OCHOBHBIE PerieHsl Bce |peliieHsl Bce |PelrieHbI Bce
AJITOPUTMHUUECKO |yMEHUH YMEHUSI. 3a/lauu C 3aj1auu C OCHOBHBbIE  |OCHOBHBIE  |OCHOBHBIE
M BU/JIe; OL|eHUTb BCiieCcTBUE |VIMeny MecTo |HerpyObIMM [HerpyObIMM  (3afaud . 3ajiauu C 3ajiaum.
KauecTBO OTKa3a rpy6bie olMOKaMH. |OIMOKaMH.  |BBINOMHEHbI |OTAeMbHBIMU | BBITOTHEHbI
MOJIey; 00yuaroiero |ommoKHu. . BbInosiHeHb! | BBINOMHEHBI  |BCe 3a/IaHUs], [HECYILECTBE |BCe 3a/laHusl,
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IIOKa3aTb
TeopeThuueckKue
OCHOBaHHsA
MOJeJ/In;
MpoOBOAUTL

CTaTUCTHUYeCKOoe
MO e/TMPOBaHUE;

MO/IeJTUPOBATh
TPOIL[eCCHI,
TIPOTEKAOIIIHe
(hr3yeCcKux
CUCTEMAX..

Cd OT OTBeTa

BCEe 3aJjaHus
HO He B
TI0JIHOM
obrneme..

BCe 3aJaHus, B
TTOJIHOM
o0BeMe, HO
HEKOTOpbIe C
HeloueTaMu

B TI0JIHOM
obbeme, HO

HEKOTOpbIE C
HeJjoueTaMu.

HHBIMH
HeoueTaMH,
BBITIOJIHEHBI
BCe 3aJaHus
B [10JTHOM
o0neMe

B TI0JIHOM
obneme 6e3
HEeI0UeTOB.

HaBbiku
Brademb
HaBbIKAMU
MIPUMEeHEeHUs
COBpPEMEHHBIX

KOMITBIOTEPHBIX
TEXHOIOTUM [I7Ist

pereHust
Hay4yHO-

ncc/ienoBare/bc

KUX 1

TPOU3BO/CTBEHH

0-

TeXHO/IOTHUYeCKH

X 3a71au

ripogeccroHab

HOU
JlesITe/IbHOCTH;
rpuémMamMu
IIOCTPOEHUS

KOMITBFOT€PDHBIX

Mojieneu
peanbHBIX
00BEKTOB;
HaBbIKaMU
MOCTPOEHUS

HUMUTAUOHHBIX

Mojienet

nUH(OpPMaIIOHH
BIX ITPOLIECCOB U
MPOrpaMMHpOBa
HUSI B CHCTEMax
MoZienpoBaHUs

OtcyTcTBUE
OTbITa
B/IaJleHUsI
MarepHuasioM.
HeBo3M0OKHO
CTb OLIEHUTH
Haiuuue
HaBBIKOB
BC/Ie[ICTBHE
OTKasa
obyuarorijero
Cs1 OT OTBeTa

IIpu pelienuun
CTaH/JapTHBIX
3ajiayu He
TIPOZIEMOHCTPH
POBaHbI
0a3oBbIe
HaBBIKH.
HMmenu mecto
rpy6bie
OLLKOKY .

Nmeetcs
MHUHUMaILH
bIii Habop
HaBLIKOB
JLIsT
peleHust
CTaH/IapTHBI
X 3a/1au C
HEKOTOPBLIM
u
He/loueTaMu

IIpogemoHcTp
VIPOBaHbI
6a3soBble
HaBbIKH 1pU
pelLieHuH
CTaH/apTHBIX
3ajiau c
HEKOTOPLIMHU
HeJ|0ueTaMu

IIpogemoHcT
PUPOBAHbI
REE:AE
HaBBIKY MPU
pelieHrH
CTaH/apTHbI
X 3a7au be3
omMboK U
HE/IOUeTOB .

IIpogemoHcT
PUPOBAHBI
HaBBIKH T1pU
pelLieHur
HeCTaH/IapTH
BIX 3a71au Oe3
OLIMOOK U
HE/[0UEeTOB .

IIpogemoHcT
pYPOBaH
TBOPYECKUM
TIOZIXOJ, K
peLIeHNI0
HeCTaHJapT
HBIX 3a7lau

[Ikana ouieHOK
T10 MPOLIeHTy
TIPaBU/ILHO
BBINOJTHEHHBIX
KOHTPOJIbHBIX
3a/laHuM

0-20%

20-50 %

50-70%

70-80 %

80-90 %

90 - 99 %

100%

6.2. OnucaHue HIKa/I OLEHUBAHNSA Pe3y/IbTaTOB 00yYeHHUs M0 AUCLUIIHHE

WTOroBbIli KOHTPO/Ib KauecTBa YCBOEHUs CTyHAeHTaMH COZiep>KaHUSl TUCLIUTITUHEI
TIPOBOJUTCS B BH/Ie SK3aMeHa, Ha KOTOPOM OTIpeZesisieTCst:

L4 YPOBE€Hb YCBO€HUA CTyJ€HTaMH OCHOBHOI'O yqe6H0ro MdaTepHuaJiad 110 AUCHUIITIMHE;
L4 YPOB€Hb IMOHUMaHUA CTYyAEHTAMH M3yUE€HHOI'0 MaTepUaJid,

L4 criocobHoCTH CTYAEHTOB HCII0/Ib30BATh IIO/IyU€HHbI€ 3HAHUA /i pellleHKdA KOHKPETHBIX

3ajau.

OK3aMeH MpPOBOJUTCS B YCTHOM (OpMe M 3aK/IHuaeTcss B OTBeTe CTy[eHTa, I0c/ie
rpeJBapUTebHONM TIOATOTOBKH, HAa TeOpeTHYeCKHe BOIPOChl MO KYpPCy M Mpe/cTaBleHUU
pereHus MPaKTHUeCKUX 3a/lau C TIOCTIeAYIOIUM X 000CHOBaHUEM.




HPEBOCXOAHHH IIOArOTOBKA C OY€Hb HEe3HAUYNTE/IbHbIMU

IIpeBocxopHO
TIOTPeLHOCTIMHU

[ToaroToBKa ¢ HEKOTOPBIMU OIIMOKaMU, YPOBEHb KOTOPOU
CYLL[eCTBEHHO BbIIIIe CPEIHETO

OT1/IMYHO

B 1je/10M Xopotiiasi TIOATOTOBKA C PSJOM 3aMeTHBIX OLIHUOO0K,
OueHb XOPOILO MIPUHIUINAIEHO He MCKAXKAIOIUX CYyTh W3/1araeMoi Ha
9K3aMeHe 3a7iauu (1po6sieMbl)

XOPOH.I&H IIOArOTOBKA C 3aMeTHBIMU OH_II/I6KaMI/I, YaCTHUYHO

Xopoiio WCKaKAOLIVMH CyTh M3/IaraeMOi Ha 9K3aMeHe 3a/1auu
(ipo6Js1emb)
Y[i0B/1I€TBOPUTE/IHHO IToAroTOBKA, YOBIETBOPSIOIIAs MUHUMAJIbHBIM TPeOOBaHUSIM

H906X0,Z[I/IMEI AOINIOJTHHUTEJ/IbHAA MOATOTOBKA JIA YCIIEIIHOT'O

He ypoBieTBOpUTE/IHHO
TIPOXOJKeHUsI UCTIBITAHMUS.

HO,Z[FOTOBK&I, COBEpLIEHHO HeJOCTaTOUYHAaA AJid ITIOHUMdHUA CYTH

II1oxo
3agauu (mpobieMbr)

6.3. Kpurepun u mnponegypbl OLeHHBAaHUS pe3y/JbTaToB oO0ydyeHHs 10
JAUCLIMIUIVHE, XapaKTepHu3yIuxX copMHUpPOBaHHOCTh KOMIIeTEeHIMI

Jins ouneHMBaHHMA pe3y/JbTaTOB 00yueHMsi B BH/e 3HAHWUM WCIO/IB3YIOTCH C/IefyIOLiHe
NpoLeAyPHI U TEXHO/IOTHH:
- YCTHBbIE ¥ MTUCbMEHHbIE OMPOCHI.

Jins ouneHUBaHUs pe3y/JbTaToB 00yueHHsi B BHJAe YMEHHH M B/aJeHUH HCIOIb3YHOTCHA
C/lefyIoniye npoueAypbl U TeXHOJIOTHU:
- IpaKTHUUeCcKre KOHTPOJIbHBIE 3a/IaHKsl, BK/IFOYAIOIIUX OFHY MW HEeCKOJIBKO 3a/jau (BOMpPOCOB).

I[JIH MnpoBeeHusi UTOroBOro KOHTpPoJisd CCl)OpMI/IPOBaHHOCTI/I KOMITIETCHIIHHU MCIIOJ/Ib3YHOTCA:
- IMCBbMEHHBIE 1 YCTHBIE OTBETHI HAa TEOPETHUYECKKUE BOIIPOCHI,
- penieHre rMpakTu4eCKux 3aa4.

6.4. TunoBble KOHTPO/IbHbIE 3aflaHUsA WIM WHbIe MaTepuasibl, He00XoqUMbIe AJIA
OLIeHKH pe3y/JbTaToB 00yueHHsA, XapaKTepu3ylwInuX C(popMHPOBAHHOCTH
KOMIeTeHUMH W (WIM) /1A UTOrOBOr0 KOHTPOIA  C(POpPMHUPOBAHHOCTH
KOMIIeTeHLUH.

CnucoK BOMPOCOB MO TeOPHMH K 3K3aMeHy (018 OyeHKU c(hopMupoeaHHOCmMu 3HAHUU
komnemenyuu ITK-2)

1. Omnpenenenrie cOOCTBEHHBIX WHTErpPasioB, 3aBUCSIIMX OT IapaMeTpa C IOCTOSHHBIMU
ripefiesiaMi MHTerpyupoBaHusi. HerpepbIBHOCTb COOCTBEHHBIX MUHTErPAsoB, 3aBUCSILIUX OT
rapameTpa C ITOCTOSIHHBIMU TpeJie/laMU UHTerpUPOBaHusl.

2. WuterpupoBanve u avddepeHUpoBaHHe COOCTBEHHBIX WHTErpajioB, 3aBUCSALIUX OT
rapameTpa C IOCTOSIHHBIMU TpeJieslaMU UHTerpUPOBaHusl.

3. OrmpezneneHrve CcOOCTBEHHBIX HWHTErpajoB, 3aBUCAIIMX OT T[apaMeTpa C IlepeMeHHbIMU
Tripe/ie/iaMi MHTErpyupoBaHusi. HerpepbIBHOCTb COOCTBEHHBIX WHTErpPasioB, 3aBUCSIIUX OT
rapaMmeTpa C repeMeHHbIMU TpeZie/laMy UHTerpUPOBaHMUS.

4. [uddepeHuypoBaHie COOCTBEHHbIX UWHTerpasioB, 3aBUCSIIUMX OT TlapaMeTpa C




8.
9.

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.

repeMeHHBIMU Tpe/ie/laMi UHTerPUPOBaHMUS.
PaBHOMepHasi CXOMMOCTb HECOOCTBEHHOTO WHTerpasia, 3aBUCSILET0 OT TapameTpa.
Kputepuii Ko paBHOMepHOU CXOLUMOCTH.

Ipu3Hak BeiiepurTpacca v npusHak AOessi paBHOMEDPHOM CXOJUMOCTH HeCOOCTBEHHOTO
VIHTerpasa, 3aBUCALLero OT rapameTpa.

[MpusHak /[lupuxsie W Tpu3HaK JJUHM paBHOMEPHON CXOAMUMOCTH HeCcoOCTBEHHOTrO
VIHTerpasa, 3aBUCALLero OT apamMeTpa.

CaoiicTBa HeCOOCTBEHHBIX UHTErPAjIOB, 3aBUCSILIMX OT IlapameTpa.

1-s1 Teopema 0 HecOOCTBEHHOM MHTEIPUPOBAHUHM T10 TIApaMeTPY.

2-51 TeopeMa O HeCOOCTBEHHOM MHTErpUPOBaHKU T10 [1apamMeTpy.

Nurerpan IlyaccoHa.

NuTerpans @peHers.

Onpepienexye 3iinepoBbiXx UHTerpanoB. O61acTb CXOAUMOCTH HIepOBbIX UHTETPasioB.
HenpepbIBHOCTB 31i71epOBBIX UHTETPaJIoB.

CaotictBa raMma-¢yHKIu1. CBOMCTBO cuMMeTpuH GeTa-¢yHKLHU. PopMmysnia npuBeeHust
Juist 6eTa-PyHKIUN.

CBsI3b MeX/y 511/1epOBbIMU UHTETpa/laMHu.

BriBoz, (hopmyiibl JOMIOHEHUSI.

Onpenenenuve npeodpa3oBanus Jlaruiaca. O6acTb CylieCTBOBaHUSI.

Pacimpenue kacca pyHKIWH, JOMyCKarLIMX rpeobpa3oBanye Jlariaca.

JInHeliHOCTh M300pakeHus1. Teopema mozo6wus. TIpyumepsl.

Teopema 3amna3zbiBanHus. [Ipyumepsl.

N3o06pakeHre nepuoanueckoi pyHKOmu. [Ipumep.

M306pakeHre TIPOU3BOAHON U M300pa)keHe UHTeTpaia.

N3o6pakenre cBeptku. [Ipumep.

HuddepeHPOBaHUEe Y MHTErPUPOBaHKE U300paKeHUs..

[IpumeHeHre TeOpeMbl UHTETPUPOBAHUS M300pa’keHNsl [/l BHIUMC/IEHHS] HeCOOCTBEHHBIX
VHTerpasnoB. Teopema cmellleHusI.

Jlemma JKoppana. Criegcteue.

®opmyna MemHa.

IoctarouHble yCI0BUS CyllleCTBOBAHUSI OpPUTHMHAa.

Teopema pa3no)xeHUsl.

Crioco6pbl1 BBeIeHUsT IPOOHOM TIPOV3BOJHOM.

Peitenue ypaBHeHui B IpOOHBIX MPOM3BOZHBIX.

[IpumMepbl TNpaKTHUECKHUX 3ajaHMHA A/ 3K3aMeHa (015 oOyeHKu cgopmupoeaHHOCmMu
yMeHUll u Haebiko8 komnemenyuu ITK-2)

1.

HWHTerpasia, BBIUMC/INUTD HeCcoOCTBeHHBIH HWHTerpas

o
/ re ™ sinbz dx (a > 0).
0

HWHTEerpasia, BBIYMC/IUTh HeCcoOCTBeHHbIH HWHTEerpaul

[Tpumensisi auddepeHLIpOBaHUEe WM MHTEIPUPOBaHME [0 TapameTpy I10J, 3HAaKOM

[Tpumenss auddepeHLIpOBaHNEe WM MHTEIPUPOBaHUE [0 MapameTpy 0[], 3HaKOM



dx (|p| < 1).
cos T

/“f’h‘z In(1+ pcosz)
0

3. Ilpumensii auddQepeHLMpOBaHMe WM WHTerpPHpOBaHWe IO TapaMeTpy TMof 3HaKOM
VHTerpasa, BEIYMCIUTh HeCOOCTBEHHBIM MHTeTpas

1 d:
_ T
[ arctg (p\/l - 1'2) o
Jo 1 —E
4. OnpenenuTb 00/1aCTh CyIleCTBOBaHUSI HECOOCTBEHHOTO MHTErpasia U BbIPa3UTh €ro uepes
5UIepOBbI

dx.

1 (1 + I)?m—l(l o ;E}Zn—l
_3 (1 _|_ 1.2)m+n
5. OHPE,HEIII/ITB obnacte CyleCTBOBaHUA HeCcoOCTBeHHOTO HWHTErpasia U BeIPA3UTh €ro yepes3

5UJIepOBbI
o0 _Ep—l _ Tq—l
——dux.
o (1+z)nz

6. Ornpenenutb 06/71aCTh CyIleCTBOBAHMSI HECOOCTBEHHOTO WHTerpasa v BhIPa3uTh ero uepes
31171epOBbI

* sin ax — sin Sz
dx.
0

| el

7. Tlpumensisi cBOYiCcTBa MpeoOpa3oBaHusl, HalTH M300pakeHye 1o Jlariacy GyHKUWN

/ Jo(7) dr,
Jt T

rae Jo(t) - pyHkuus beccesst HysieBoro rnopsiika.
8. Ilpumensisi mpeobpa3oBanue Jlarnaca, HAUTH pellieHre ypaBHeHUsT DUpH
y!f . i_y — O._
yZIOBeTBOPSitollee HadaibHBIM yenoBusaM: y(0)=0, y'(0)=1.
9. Ilpumensii mpeobOpa3oBaHve Jlarsaca, HaWTU pellleHHe WHTErpajbHOTO YPaBHEHUs

(0<a<1)

[D (t — )" Yy(r) dr = f(t).

10. Haiitu n3o6paxenue o Jlarsacy neprogndeckon GpyHKIMH

f(t) = B |sinwt|.

5[,
0 T

[ 1= [ i

f(t) = F(p).

11. [Joka3arb, 4TO eciu

TO CIipaBe/IMBO PABEHCTBO

6.5. MeToauyecKkue MaTepuasibl, Opeje/siolye nNpoueaAypbl OLleHUBaHUS.

[Tonoxxenue «O TpoBeleHUU TEKYILEro KOHTPOJIsI YCIIeBaeMOCTH Y MPOMEXKYTOYHOM aTTecTal[uu
obyuarormxcs B HHI'Y», yTBepkaéHHOe Tipuka3oM pekropa HHI'Y ot 13.02.2014 1. Ne 55-O/],
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[TonoxkeHne o ¢oOHJE OLIEHOUHBIX CpeACTB, YTBep)KJeHHOoe mprKa3om pektopa HHI'Y ot
10.06.2015 . Ne 247-O[1.

7. YueOHO-MeToAMYecKoe U HHGOpMaoOHHOe o0ecrieueHHe AUCIUIUINHBI (MO/YJIs1)

a) oCHOBHas JUTeparypa:

1. Nneun B.A., ITo3uHsk 3.I. OcHoBBI MaTemMaTuueckoro adaau3sa. U.2. —M.: ®usmaraur, 2002.
— 448 c. (55 3k3. CcblnKa B 1eKTpoHHOM KaTanore @b HHI'Y:
http://www.lib.unn.ru/php/details.php?Docld=389760).

2. Kygpssues JI.[I. Kypc marematrueckoro aHanusa. 1.2. —M.: Beiciuas mikona, 1988 (325 k3.
Ccrinka B 3nekTpoHHOM Karanore @b HHI'Y: http://www.lib.unn.ru/php/details.php?
Docld=298122).

3. ®uxtenronsl ["M. Kypc quddepentyansHoro u uHTerpanbHoro ucuncnenvs. T.2. —CI16:
Jlanb, 2002 — 464 c. (208 5k3. Ccpuika B 3neKTpoHHOM Karajnore @b HHI'Y:
http://www.lib.unn.ru/php/details.php?Docld=298117).

4. Nemugony B.IT. COOpPHMK 3afau W yIpaKHEHUH IM0 MareMaTHYeckoMy aHamu3y. - M.:
Actpenb, 2003. — 558c. (350 sk3. Ccpuika B 3/eKTpoHHOM Karajnore @©b HHI'Y:

http://www.lib.unn.ru/php/details.php?Docld=455736).

0) JomosIHMTE/IbHAA JIMTeparypa:

1. JlaBpenTheB M.A., [llabar B.B. MeTo/bI Teopry YHKIMI KOMITJIEKCHOTO TIePEMEHHOTO. —
M.: Hayka, 1987. — 528 c. (88 3k3. Ccbuika B 3neKTpoHHOM Karajiore @b HHI'Y:
http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).

2. EprpadoB M.A. Ananutrnyeckue pyHKuud. — M.: Hayka, 1991. — 447 c. (31 3k3. Ccblika B
371eKTpoHHOM KaTtasiore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).

3. [1éu I'. PyKOBOACTBO K MpaKTHUUeCKOMY TIpUMeHeHHto ripeobpa3oBanus Jlariiaca u Z-
npeobpa3zoBanus. —M.: Hayka, 1971. — 288 c. (9 3k3. Cchinka B 271eKTpPOHHOM Karasore ®b

HHT'Y: http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).

B) MporpamMMHoe obecrieueHue u IHTepHeT-pecypchI:

http://www.unn.ru/books/met_files/Laplace%20transform.pdf

8. Marepua/ibHO-TEXHHYECKOe o0ecrieueHne JUCIUTTHHBI (MO/Y/Is)

[nsi oOyueHWs CTY[ZeHTOB Ha3BaHHOM [UCLMIUIMHE WMEIOTCS B HAlIWYWU: CreLuasibHbIe
KaOWHeThl, 000py/I0BaHHbIE MY/IETUMEIUHHBIMU CPeICTBaMK 00yUYeHUsl; KOMITbIOTEPHbBIE K/IaCChl,
IZle MMeeTcs BO3MOXKHOCTb BbIXOZ@a B VIHTepHeT; TNIPUCYTCTBYeT TIIOJIHbIA KOMILIEKT
JIULIEH3WMOHHOTO 00ecreueHus, HeOOXOAUMBIH /171sT pAOOThI KOMIBIOTEPHBIX TTPOTPAMM.

[Tporpamma cocraBieHa B cOOTBeTCTBUU C TpeboBanussMu OC HHI'Y ¢ yueTom pekoMeH/ Al
OIIOII BO no nHanpasnenuto 02.03.02 «dyHpameHTabHass HHPOpPMaTUKa U WH(GOPMAaLIMOHHbIe
TeXHOJIOTHH» C HalPaB/JeHHOCTbIO MPOrpamMmbl « THGOpPMAaIIMOHHBIE CUCTEMBI B TEXHOJIOTHH».

ABTOp - HybkoB A.A.
PerenzeHr AxkumoB A.B.
3aBenyroiuii Kadeapoit NyokoB A.A.

T[Tporpamma oz06peHa Ha 3ace/JaH|UK METOANUECKON KOMUCCHN Pafnodu3nueckoro
dakynbTera. IIpoTOKOM 3ace/jaHUsi METOMYeCKOW KOMUCCHH PaIuo(pr3HUUeCcKoro
dakynbTeTa ot 25 deppana 2021 Ne 01/21.
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