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Oo0opoTHas cTopoHa TUTYJIbHOrO Jucra PITY ][

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucse) (M.0. ®amumnms)

1. PaGouasi nporpaMMa nepecMOTpeHAa HA 3acelaHMN Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi
(moamuce) (1.0. ®amms)




AHHOTAIUSA JUCHUIINHBI
«JlonmoJTHUTEIbHBIE IJIABbI MATEMATHKH
HucuumuinHa — «JlomosHUTENbHBIE TJIaBbl  MaTEMaTUKW»  pa3paboTaHa s

CTYJEHTOB,  OOydYaromuxcsi IO  HampasileHuto  noarotoBku  13.04.02
«ONEKTPOIHEPTeTUKA M DJIEKTPOTEXHHUKA»,  Marucrepckas  IporpaMmma
«OnTuMu3anus pa3BUBAIONIMXCS CUCTEM JJIEKTPOCHAOXKEHUS» W BXOAUT B
0a30By10 yacTh Omoka Jlucrummmabl (Moxynn) yaeonoro miada (b1.0.03).
OO6m1ast TpyI0eMKOCTh NUCIUILINHBI cocTaBisieT 108 vac (3 3aueTHbIC €AUHUIIBI).
Y4eOHBIM TUTAHOM TIPEIYCMOTPEHBI  JeKIMOHHBIE 3aHsATus (18  wacom),
npakTudeckue 3aHATusA (18 yacoB) u camocTosiTenbHas padora cryaeHTa (72 Jaca,
B TOM umciie 36 yacoB Ha 3Kk3ameH). ucnumnuna peanusyercsa Ha 1 kypce. @opma
KOHTPOJISI — 9K3aMEH.
JucnuniuHa Oa3upyeTrcs Ha 3HAHMSAX, IMOJYYEHHBIX MarucTpaHTaMu I[pU
W3YYEHUHM JUCHUUIUIMH TporpaMMbl OakajaBpuara JaHHOTO HaIlpaBJICHUS:
«AHaIUTAYECKAas] TEOMETpUs M JMHEHHas anredpa», «BeKTOpHBIM aHaIU3y,
«MareMatnueckuid aHanusy, «[IpuknagHas MaTreMaTHKa.
Heabo wu3yueHHss OUCHUIUIMHBI «JlOMOJHUTENbHBIE TJaBbl MaTEMATHKU»
aBisgercss  (GOpMHpPOBAHHE  OOMICKYJIBTYPHBIX U 00mIenpodecCuOHAIbHBIX
KOMIIETCHIIUM, OMNPEACNSIONNX TOTOBHOCTh U CIIOCOOHOCTh Marucrpa K
HCIIOJIB30BAaHUIO 3HAHUN B 00JIACTH MPUKJIATHBIX MATeMAaTUYECKUX 3ajad MpHU
pEUIEHNN TMPAKTUYECKUX 3aJlad B paMKax IMPOU3BOJICTBEHHO-TEXHOJIOTMYECKOM,
MPOEKTHO-U3BICKATEILCKOM W Hay4YHO-UCCIIEA0BATEILCKOW MpodeccunoHaIbHOM
JEATEIIbHOCTH.
3agaum JUCIUILINHEL:

e DopMupoBanue HEO0OXOIUMBIX MPAKTUYECKUX HAaBBIKOB 1o
BBIYUCIUTEILHON MaTeMaTHKE; M0 PEIISHUIO TUITOBBIX MIPUMEPOB;

®pa3BUTHE Y CTYACHTOB JIOTUUECKOTO U aJITOPUTMUYECKOTO MBIIUICHUS;

®BLIPA0OOTKA HABBIKOB CaMOCTOSITEJILHOTO YIIyOJIGHUST W paclIupeHus
MaTeMaTUYECKUX 3HAHUW U TMPOBEACHUS MATEMAaTHYECKOro MOCIUPOBAHUS

IMPUKIIaIHbIX WHXKCHCPHBIX 3a1a4.



JI1st ycnenrHoro u3y4eHus: JUCHMIUIMHBL «/{0nOJHUTENbHBIE TJIAaBBl MATEMATUKID)
y 00ydYarommxcs JOJDKHBI ObITh CPOPMUPOBAHBI CIEAYIOUINE MpEABAPUTEIHHBIC
KOMIIETEHIINH:

¢ CIIOCOOHOCTH (POPMYIIMPOBATH LEIH U 33]]a4H UCCIIEIOBAHUS, BBISBIISATH
IPUOPUTETHI PELICHUS 3a]1a4, BBIOUPATh U CO3/1aBaTh KPUTEPUHU OLIEHKU;

®CIIOCOOHOCTh MPUMEHATh COOTBETCTBYIOIIMH  (DHU3MKO-MAaTEMaTUUYECKHM
anmapar, METOJAbl  aHaJW3a W MOJACIUPOBAaHUS, TEOPETUUYECKOTO U
HKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS MPU PEeICHUH MPO(ECCHOHAIBHBIX 33]1aY;

®CIIOCOOHOCTh IJIAHUPOBAaTh M CTaBUTh 3a/a4d HCCIENOBAaHUS, BBIOMPATH
METOJbl JIKCHEPHUMEHTAIbHON pabOThl, HHTEPIPETUPOBATH U MPEACTABIATH
pPE3yNbTAThl HAYYHBIX UCCIEOBAaHUM.
[Tnanupyemsble pe3yiabTaTbl OOyU€HUs MO JTAHHOW TUCHUIUIMHE (3HAHUS, YMEHUS,
BJIAJCHUSI), COOTHECEHHbIE C IUIAHUPYEMBIMU  PE3YJIbTATAMH  OCBOCHHS
o0pa30BaTeNbHONl  MPOrpamMMbl,  XapaKTEpU3YIOT  ATanbl  (HOpMUPOBAHUS

CHEIYIOMMNX KOMIETEHIIHH:

Koa n ¢popmysanpoBka

Jranbl GOpMHPOBAHUA KOMIIETEHIIMHU
KOMIIETeHIIH U

cnenruKy MCUXOJIOTHH JIN/Iepa, OCHOBHBIE OCOOEHHOCTH
(YHKIMOHUPOBAHUS KOJUIEKTHBA, METOIbI
MPOTHO3UPOBAHUS N3MEHEHUH (PyHKIIMOHUPOBAHUS
YeJI0OBeKa B KOJUIEKTHBE, OCHOBHBIE TEXHUKO-
HSKOHOMHYECKHE TTOKa3aTeN 00beIMHEHHON paboOThI
3JIEKTPOIHEPTETUIECKUX CHCTEM

3HaeT

MPOBOJUTH MIPOTrHO3UPOBAHUE U3MEHEHUI YPOBHS U
JMIMHAMUKY Pa3BUTHS PA3IMYHBIX C(hep aKTUBHOCTH
YK-2 —cniocobHoCTH v JMYHOCTH BOOOIIE U JIWIepa B YACTHOCTH B TBOPUYECKOM
YIpaBJIATh HPOCKTOM Ha veet KOJIJIEKTUBE, IPUMEHATh METOAbI CO3JaHUs U aHaIn3a
BCEX dTallax €ro MOJIENIEN, TTO3BOJIAIOIIUX IPOrHO3UPOBATH CBOMCTBA U

KM3HEHHOIO IIMKJIa HOBe/IeHNe 00BEKTOB NPO(ECCHOHATIBHON AESTENbHOCTH

HeOGXOIII/IMI)IMI/I METOJaMU U METOAUKAMH OCYIICCTBIICHUA
MPOTHO3UPOBAHUS U3MEHEHHI YPOBHSI U JMHAMUKH
Pa3BUTHUS Pa3TUYHBIX cep aKTUBHOCTH JIMYHOCTH BOOOIIE
BnaﬂeeT n Juacepa B 4HaCTHOCTH B TBOPUYCCKOM KOJUIEKTUBE, OIIBITOM
paboThI B IPUKIIQJHOM MPOTPAMMHOM O0ECIIEYeHUH JITIs
pacuera mapameTpoB padoThl 0OBEKTOB
npo(hecCUOHATBHOMN IEATENbHOCTH




COBpPEMEHHBIE METO/Ibl HAYYHBIX UCCIIEIOBAHUI; OCHOBHBIE
3 IMaKEeTHhI IPUKIAIHBIX IIPOrpaMM, MO3BOISIONINE PEIIATh
HaeT
po(heCCUOHANBHBIC 3a/1a4H C IPUMCHEHUEM
OIIK-2 - npuMeHSTh
MaTEeMATUYECKUX METOI0B
COBPEMEHHBIE METOIBI
HCCIIeIOBAHN, IIPUMEHATh MATEMATUYECKUE METOIBI K PEIICHUIO
OLICHHBATD 1 Vueer IIOCTaBJIEHHBIX 3a/J1a4, UCII0JIb30BAaTh COBPEMEHHEIE
HHGOPMALMOHHBIE TEXHOJIOTHH, IIPOBOAUTH 00pabOTK
PEIACTaBIATh (1) pMatl > 1Ip A p y
WH()OPMAITUH C HCIIOIH30BaHUEM TTPUKJIAIHBIX IPOTPaMM
pe3yabTaThl
BBITIOJTHEHHOM PaGOThI HaBBIKAMH pa0OTHI B TTaKeTaX MPUKIIATHBIX IIPOTPaMM;
B HABBIKAMH OIICHKH PE3YJIbTATOB BHITIOJTHEHHOMN paboThI;
JaeeT .
HaBbIKaMH (DOPMHUPOBAHUS OTYETOB U UX MyOJIMIHON
3aMIUThI

I[J'IH (l)OpMI/IpOBaHI/ISI BbINICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKax IUCHUILIIMHBI
((I[OHOJ'IHI/ITGJ'IBHBIe riiaBbl MATCMATHUKW) HNPUMCHAIOTCA CIACAYIOIUE MCETOIbI
aKTUBHOTO/ HHTCPAKTHBHOI'O O6y‘I€HI/IHI «'PYIIIOBAd KOHCYIIbTALUsA», JICKIUA

OOBSCHEHHE, PEUTUHTOBBI METO/I.



|. CTPYKTYPA U COJIEP)KAHUE TEOPETUYECKOI YACTH
KYPCA (18 YAC.)

Tema 1. 3apauya Komm pist nudgepeHuManbHOr0 ypaBHeHHsl epBOro
nopsiaka. (4 gaca).

PaccmarpuBaembie BOIIPOCHI: DJIeMEHTapHAas Teopus
MOTPEIIHOCTEN, IOTPEMIHOCT  METOAA, MHOTPEIIHOCTh BBIYMCIECHUW, YWCIICHHBIC
MeToabl U anroputMbl. YucnenHoe muddepenurpoBanue. ANMpoKCUMAIIMOHHbBIE
(opMyJbl, TOTPEHIHOCTh anImpokcumanuu. YucineHHesle pemeHus 3agadn Komm
g OY 1-ro nmopsinka. Metoa Oitnepa. Tlopsiok TOYHOCTH METOAA, MOPAIOK
aNIIPOKCUMAalMU PA3HOCTHOM CXEMBI, CXOAUMOCTb, YCTOMYMBOCTh MeTOna.MeTon
Ouinepa-Komm.Meroasl Pynre-Kyrrol. Jluddepenuunanbapie ypaBHEHHST BTOPOTO
Y BBICILIUX TIOPSIKOB.

Tema 2. 3agauu npudawkenust pynkouu. (4 yaca).

PaccmarpuBaembie BOIIPOCHI: 3anava anmnpoKCUMauu (QyHKIIHMA.
WNutepnionsauuss MHoOrowieHamu. HMHTepHonsauuoOHHBIA MHoOroudiaeH Jlarpanka.
[TorpemHocTh VHTEPIOJISLUNA IIOJIMHOMA Jlarpan>xa.MHorousnex
Herotona. KycouHo-n1HeMHAas1, KyCOUHO-KBaApaTu4Has ammpokcumanus. [lonsarue
CIUIAMH-WHTEpNOJAIMK. MeTox HauMeHbIIMX KBajgparoB. OpTOroHaJbHbBIE
noJIMHOMBI Jlexanpa, YeOsbIiena.

Tema 3.YUnciennoe nHrerpupoBanue(4 yaca).

PaccmaTpuBaembie Bompockl: [lpocreiimine kBaapartypHble (HOPMYJIbI,
IPSIMOYTOJIBHUKOB, Tpaneuuii, CUMIICOHA, OLIEHKA MOTPEUIHOCTH,3KCTPANOIALMUS
no Puuapncony. BeiBog kBaapatypubeix ¢opmyn [Maycca-UeObieBa, cpaBHEHUE

MetonoB.Meron Monte-Kapiio, ciiydaliHbie yncia, TeHEpalns CIy4ailHbIX YUCEI B

Mathcad.



Tema 4. YpaBHeHuss maTemaTnueckoii puzuku (4 yaca).

HuddepennmanbHable XapaKTEPUCTUKH CKAJISPHOTO TIOJS, MOTEHITMATLHOE
moJie, MOTOK BEKTOpa, TeopeMa l'aycca, MoIenrpoBaHNE OCHOBHBIX (DH3HUECKHUX
noyiel. YpaBHeHus MakcBeruia, TenerpadHoe ypaBHEeHHe, ypaBHeHHe Jlamaca,
[Tyccona. Pacnpenenenue moTeHIMana 3MEKTPUIECKOTO MO B MPSIMOYTOJIBHOM
KOpoOe, METOT pa3aeleHUs TePEMEHHBIX.

Tema 5. MoaeaupoBaHue 3J1eKTPOMATHUTHBIX T0Jiell cpeacTBaMu
nakera PDEtoolsMatlab (2 uaca).

PaccmaTpuBaembie Bonpochl: [loHsITHE 0 METO/NE KOHEYHBIX JJIEMEHTOB.
B0O3MOXHOCTH ~ KOHEYHO-DJIEMEHTHOTO  MOJICIMPOBAHMUS  JIBYMEPHBIX  3ajad
cpeactBamu makera PDEtoolsMatlab. [Tpunoskenust 1yt penieHus 3aad 3JIeKTpo-
U MarHUTOCTAaTHKH, BU3YyaJIM3alHs DSJICKTPOMArHUTHOTO TOJS B Pa3IdIHBIX
YCTPOMCTBAX MPU MPOXOXKICHUHU TTOCTOSHHOTO U MepeMEHHOT0 ToKOB. [locTanoBka
3aJlayu, TpaHWYHbIC W HAYalIbHbIE YCIIOBUS, PEIIEHUE, BBIBOJ JAHHBIX, CKPHUIIT

IIPOTPaMMBL.

Il. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA(18 uacoB)
Ipakruyeckue 3ansiTus (18 yacoB 3 HUX 18 YacoB ¢ MCMOJIL30BAHUEM

METOA0B AKTHBHOI'0 00yYEeHUA — IPYNIIOBAs KOHCYJIbTAIUA)

3ansaTue 1.Yucnennoe pemenue 3amaun Komm nnsOlY 1-ro mopsika.
Meton Diinepa. (2 gac).

[Iman 3aHsTH:

1. Kparkue TeopeTHueCcKre CBEACHUS.

2. 3HaKOMCTBO C BBIYMCIHUTENIbHBIM KoMILIekcoM MathCad.

3. Pemenune 3amaum Komm (MHAMBUAYyadbHOE 3aJlaHUE) CPEACTBAMU
MathCad, noctpoenue rpadukoB AJisl pa3IMYHbBIX IIIarOB CETKU, CPaBHEHUE.

4. OOcyxaeHue pe3yJbTaToB U IKCIPECC-OMPOC MO TEME 3aHITHS.

3ausaTue 2. Meton Ditnepa-Komm ¢ ureparusimu. (2 gac).

[ nan 3ausaTus:



1. Kparkue Tteopernueckue cBeleHHA. PacCMOTpEHHE BBIYHCIUTEIBHOM
IpOLETypbl METO1a Diljiepa C UTEpaAlUIMHA AaHATUTUYECKU.

2. 3HaKOMCTBO C 3JieMeHTamMHu mporpammupoBanus MathCad.

3. Pemenwue 3amaun Komm (MHAMBUIyaTbHOE 3aaHE) METOIOM Jiijepa ¢
UTCpalMsIMA € KCIIOJIb30BaHMEM JJIEMEHTOB TmporpammupoBanust MathCad,
NOCTpoeHue rpauKoOB ISl Pa3jIMYHbIX IIArOB CETKHU, CPAaBHEHUE C MPOCTEUIINM
MEeTOJI0M Diliepa.

4. OO6cyxkaeHue pe3ysbTaToB U HKCIPECC-OMPOC MO TEME 3aHITHS.

3ansarue 3. Metonel Pynre-Kyrrel pemenus 3agaun Komm [JIns OAY 1
NOpsIZIKA.

[Iman 3aHsTHS:

1. Kparkue Tteopernueckue cBeleHUA. PacCMOTpeHHE BBIYHCIUTEIBHOM
npoueaypsl Pynre-KyTThl.

2. CamocrosTenbHas paboTa 1Mo MPUMEHEHHUIO CPEJICTB MPOrpaMMHUPOBAHUS
MathCad nns pemenus 3anaun Ko merogom Pynre-KyTThbl.

3. Tloctpoenmue rpadukoB nJisi pa3jUYHBIX IIaroB CETKU, CPaBHEHHUE C
NpEeAbIIYIUMUA METOJITAMH.

4. TlpencraBiieHHE U 3alllMTa BBHITIOJIHEHHBIX 3aaHUM MO Teme 1.

3ansaTue 4. IToctpoenue KYCOYHO-JINHENHOMU, KBaJIpaTHYHOMN
anmnpoOKCUMAalMU C HCIOJIb30BAHUEM BCTPOEHHBIX MPOLEAYpP BbIYHCIUTEIBLHOTO
komriekca MathCad (2 gaca).

[Inan 3aHsTHS:

1. Kparkue Tteopernueckue cBeneHus. PaccMOTpeHHe 3aiayu KyCOYHOM
anmpoKCUMAaIUH.

2. TloctpoeHne KyCOYHO-JIMHEHHOW amnmpoOKCHMAIliu JUIsl  3aJlaHHOMN
CUCTEMBI TOYEK ¢ TpuMeHeHueM cpenctB MathCad.

3. ITloctpoeHue KyCOYHO-KBaJpaTUYHOM aNmpOKCUMALMM JUIsl 3aJaHHOMN
cucteMbl Touek cpeactBamu MathCad.

4. OOcyxaeHue pe3yabTaToB U HKCIPECC-OMPOC 0 TEME 3aHITHSI.

3ansaTue 5. MeTo1 HAUMEHBIITUX KBaAPaTOB (2 yaca).



[Inan 3aHsTHS:

1. Kparkue TeopeTudeckre CBeICHU.

2. Tloctpoenue JIMHEWHOMN, KBaIPAaTUYHOM, MOKAa3aTEIbHAS alllIPOKCUMAIIUU
JUTSI 3aJJTaHHOM cuCcTeMbl Touek cpenctBamu MathCad.

3. Ilpumenenue BcTpoeHHbIX mnporeayp MathCad gns anmpokcumaruu
JAHHBIX, BBIOOp Hawitydiero npudnmkenus. [loctpoeHune crulaiiH-UHTEPIOJIAIIMU
C TIOMOIIIBIO BCTPOCHHBIX MPOLEAYP BRIYUCIUTENbHOTO KomIuiekca MathCad

4. TlpencraBiieHUE U 3alllMTa BBHITIOJHEHHBIX 3aJaHUI MO TeMe 2.

3austue  G.Ilpocreitmme  kBampaTypHble  (GOPMYJIBI  YHCICHHOTO
MHTErpupoBaHusi(2 yaca).

[Iman 3aHsTHS:

1. Kparkue TeopeTHdecKre CBEICHU.

2. BrpluncrieHue omnpeneneHHbIX HHTETPajioB € TOMOIIBIO MPOCTEHIINX
KBaJipaTypHbIX Gopmyi cpeacTtBamu MathCad.

3. CpaBHeHHE pe3ylbTaTOB I PA3TMYHBIX MOPSAKOB AMMPOKCHUMAIMHA C
BCTpOCHHBIMH Tporieypamu MathCad.

4. OOcyxaeHue pe3yJabTaToB U SKCIPECC-OMPOC MO TEME 3aHATHS.

3ausarue /. KBagparypusie popMyIibl YUCIEHHOTO HHTETpUpoBanus ['aycca-
YeoOnimena (2 yaca).

[Inan 3aHsTHS:

1. Kparkue TeopeTudeckre CBeICHUS.

2. BplumcieHrne OmNpeneNeHHBIX HHTETPAIOB € MOMOIIBIO  (OpPMYT
YeObrmena cpeacrsamu MathCad.

3. BrluncneHnue onpeneneHHbIX UHTETPAIOB ¢ moMolsio dhopmyn ['aycca
cpenctBamu  MathCad. CpaBHeHue pe3ynabTaTOB ISl Pa3iUYHbIX MOPSAJIKOB
anmpOKCUMAIMU C BCTPOSHHBIMU Tiponieaypamu MathCad.

4. OOcyxaeHue pe3yJbTaToB U HKCIPECC-OMPOC M0 TEME 3aHITHSI.

3ausaTue 8. Meton Monte-Kapiio (2 ygaca).

[Iman 3aHsTHS:

1. Kparkue TeopeTudeckue CBeICHUS.



2. ChyualiHple YuWcla, PaBHOMEPHOE W HOPMaJbHOE paclpeneieHue,
reHepanus cirydaiiHeix uyncen B Mathcad.

3. BrprumcieHne KpaTHBIX HHTETpaioB MeToaoM MonTte-Kapiio cpencrBamu
MathCad.

4. TlpencraBlIcHHE U 3alllUTa BBHITIOJIHCHHBIX 3aaHUH 10 TeMe 4.

3ansitie 9.MojcnupoBaHue JICKTPOMArHUTHBIX IMOJICH CpeACcTBaMHU TaKeTa
PDEtoolsMatlab (2 gac).

B03MOXXHOCTH KOHEYHO-3JICMEHTHOTO MOJICIUPOBAHUSA JIBYMEPHBIX 3a1ad
cpenctBamu makera PDEtoolsMatlab. ITpunmosxenus aiis pemeHus 3aaad 3JeKTPo-
U MarHUTOCTAaTHKH, BU3YaJIM3alHs DSJICKTPOMArHUTHOTO TOJS B Pa3IAIHBIX
YCTPOMCTBAX MPH MPOXOKJICHUU TTOCTOSTHHOTO U ITIEPEMEHHOTO TOKOB.

IInan 3aHgTHA:

1. Kparkue cBeaeHHs O  BO3MOXKHOCTSX  KOHEUHO-AJIIEMEHTHOIO
MOJICJIMPOBaHUs IBYMEPHBIX 3a1a4 cpeacTBamu makera PDEtoolsMatlab.

2. MonenvupoBaHHue pacrpeaeIeHIs TOTSHIINANA JICKTPHIECKOTO OIS B
CJI0KHOM IIJTIOCKOM 00J1aCTH.

3. [TocTanoBKa 3amayu, TpaHUYHBIC W HAYaJIbHBIC YCJIOBHS, pEIICHUE,
BBIBOJI JIAHHBIX, CKPHIIT TPOTrPaMMBI.

4. [IpencraBieHre W 3alliTa CAMOCTOSATEIBHO BBIMOJHEHHBIX 3aaHUi
M0 BHU3yaJu3amys dSJICKTPOMATHUTHOTO TOJS B Pa3IUYHBIX YCTPOHCTBAX IPHU
MIPOXOXKJECHUH TTOCTOSSHHOTO M IIEPEMEHHOT'O TOKOB.

JIeKIIMOHHBIE W TTPAKTUYSCKUE 3aHSATHS MPOBOJATCS B CHEIUATHN3NPOBAHHOM

aynuropun [[BOY.

1. YYEBHO-METOAWYECKOE OBECIIEYUEHUME

CAMOCTOSTEJBbHON PABOTHI OBYYAIOIIIUXCSI
Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSATEIILHOMN paboTHhI
oOydaromuxcss 10 JUCHUIUIMHE «J[omojHHUTEnbHBIE TJIaBbl MaTEMAaTHKH

npenacrasiieHo B [Ipunoxenuu 1 u BkiroyaeT B ceOs:



e IJIAH-TPAQHUK BBHIMOJIHEHUS CAMOCTOSATEIBHONW palbOThl MO AMCLUUILIMHE, B

TOM YHCJIC IIPUMCPHBIC HOPMbI BPEMCHHU HaA BBIINIOJIHCHHUC 110 KAKJIOMY 3a/I[aHULO,

® XapaKTCPHUCTHUKA 3a,Z[aHI/Iﬁ JJI1 CaMOCTOSITEJIbHOMN pa6OTI>I CTYACHTOB H

MCTOJUYCCKHUC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

CaMOCTOSITCJIbHOM pa60TI)I;

e TpeOOBaHUS

K

MpCaACTaBJICHUTIO u

0hOpPMIICHHUIO

e KPUTEPUHU OLIEHKH BBIITOJIHEHHS CAMOCTOSATEIBHON paOOTHI.

pe3ynbTaTOB

IV. KOHTPOJIb JOCTUXXEHUS HEJENA KYPCA

OrneHOYHBIC CPE/ICTBA

Ne Komrporipyensie Kopp! u sansr popmupoBanus . |IpoMexyTo
pasnensl / TeMbl . TEKYIIAN
n/m KOMITETEHIIU I YyHas
JUACIUATUIMHBI KOHTPOJIb
aTTecTamus
3HaeT OCHOBBI BBIYMCIIMTEIILHOM
MaTEeMAaTHKU ¥ MOJCIIUPOBAHUS,
HEOOXOUMBIC JIJISl PEIICHMS
MIPHUKJIATHBIX 3371249 B
npodeCCHOHAIBHON 00J1aCTH
YMeeT Ha OCHOBE aHAJIN3a U
000011IeHIST PeAIbHBIX TAHHBIX
dbopMynupoBaTh MaTEMaTHYECKH
3a/1auu, TpeOyIOIIe HaBBIKOB
a0CTPaKTHOTO MBITILICHUS;
Temsr 1-3 VYK-2 |aHanmu3upoBarth U AeNaTh
3amauya Ko s 000CHOBaHHBII BEIOOP METO/IOB 1-8 Henmemn
nuddepeHnmranba pEIICHHA, IIPOTHO3UPOBATH - 3K3aMeH'B20
Or0 ypaBHeHHs pesynbTar Cobeceosa |POCH! 1-1
TepeyHs
1 pmronopu | frater v o lave (YO L
agaan -
NpUOIKEHNS noaxozaa ZI_IIE 12) 1 DKSaMCeHalH
(GyHKIUH. B HAYYHO - UCCIIEOBATEIbCKOM U OHHBIX
YucaeHHoe MPAKTUIECKON JCSITeITLHOCTH; (szpmoxceH BOTIPOCOB.
WUHTETPUPOBAHNE HABBIKAMU MPOTHO3UPOBAHUS ue 2).
pe3yJsibTaTa uCCIeI0BAHUS
3HAET OCHOBHBIE METOIbI
BBIYHCIUTEILHON MAaTEMATHKH U
MIPUHIIUITE MOJICIIMPOBAHUS, UX
CPaBHHUTEIHHBIC XapaKTePUCTHKH,
OIIK-2 [HeoOXOoauMBbIE IS

dbopMynHpoBaHUS TeNeH 1 3a1a4
WCCJICIOBAHMUSI B
poeCCHOHAIBHON 00J1aCTH

YMCETBBIABIIATE IPUOPUTETHI




pelieHus 3a1a4 Uit JOCTUKEHUS
LeJIEH UCCIIEI0BAHUS B
npo¢eCCHOHAIIBHON 00J1acTH,
MPUMEHSITh U CO3/1aBaTh KPUTEPHH
OILICHKH

BJIAJICET COBPEMEHHBIMH METO/IaMH
MaTEeMaTHYECKOT0 OMMCAHUS U
MOJICIIMPOBAHUS 3a/1a4
UCCJIEIOBAHUS B
npodeccCHoHALHOM 00JIacTH, U
HOJTY4EHHS PE3yJIbTaTOB,
YIIOBJIETBOPSIOMHNX 3()(HEeKTUBHBIM
KPHUTEPUSIM OLICHKU

Temsr 4-5

YpaBHeHus
MaTeMaTH4YeCKOM
bu3uKH.
MopnenupoBanue
AIEKTPOMATrHUTH
BIX TOJIEH
CpeacTBaMu
rmakeTa
PDEtoolsMatlab.

YK-2

3HaeT OCHOBBI BBIUMCIIMTEIIFHOM
MaTEMAaTHKU ¥ MOJCIUPOBAHUS,
HEOOXOUMBIC VISl PEIICHUS
MIPHUKIIATHBIX 3371249 B
npodeCCHOHAIBHON 00J1aCTH

YMeeT Ha OCHOBE aHAIM3a U
000011ICHUS PeaTbHBIX TAHHBIX
(bopMyIMpOBaTh MATEMAaTHYECKU
3aj1auu, TPEOYIOIIIEe HABBIKOB
a0CTPAKTHOTO MBIIIJICHUS;

AHAIM3UPOBATH M JICNIaTh
000CHOBaHHBIN BEIOOP METOJI0B
peIlIeHus, IPOrHO3UPOBATh
pe3ysbTaT

OIlIK-2

3HAET OCHOBHBIC METO/IbI
BBEIYHCIIUTEILHON MaTEMaTHKU U
MPUHIUITB MOJICTTUPOBAHUS, HX
CPaBHUTCIIBHBIC XapaKTCPUCTHUKH,
HEOOXOIUMBIE AJIs
(dbopMyITMpOBaHUS LIEJCH U 3a]1a9
UCCIICIOBaHHS B
poQeCCHOHAILHON 00J1aCTH

yYMEeT BBISBIATH MPUOPUTETHI
peIHeHI/Iﬂ 3a4a4 IJIsI JOCTUXKCHUA
LeIed UCCIea0BaHMs B
npogecCuOHAIBHON 00J1acTH,
MPUMEHSITh U CO31aBaTh KPUTEPHH
OIICHKH

9-18
HEJICIIH.
CobecenoBa
uue (YO-1)
Na3 5(I1p-
12)

Bomnpocsr k
AK3aMEHYy
16-18




BJIaJICET COBPEMEHHBIMH METOJaMHU
MaTEeMaTHYECKOTO OMUCAHUS U
MO/JICIIMPOBAHUS 3a/1a4
WCCJICJIOBAHMUSI B
npo¢eCCHOHAIBHON 00J1acTH, U
MOJTyYEHUS PE3yIbTATOB,
YAOBIIETBOPSOIMNX () PEKTHBHBIM
KPUTEPUSIM OIICHKU

TurnoBble KOHTPOJBHBIE 3a/1aHUS, METOJJUYECKUE MAaTEePUAIIbI, OTIPEICIISIONINE
IpoLEIypbl OICHUBAaHUA 3HAHWUM, YMEHUH W HABBIKOB M (WUJM) OIbITa
JIEATEIIbBHOCTH, a TaK)X€ KPUTEPUU W TOKa3aTeau, HEOOXOAUMBbIE JIsl OLCHKHU
3HaHWM, YyMEHUH, HABBIKOB U XapaKTepU3YIOIIHE dTanbl (OPMUPOBAHUS
KOMITETEHIIUIA B TIPOLIECCE OCBOCHUS 00pa30BaTEIbHON MPOrpaMMbl MPEACTaBICHBI

B [Ipunoxenun 2.

V. CHUCOK YUEBHOW JIUTEPATYPBI U
NHOOPMALIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI

OcHoBHas auTepaTypa

(onexmponnwvie u neuammvie uz0anus)

1. KonmakoB H.C. OCHOBBI UYHCIICHHBIX METOJIOB [DJIEKTPOHHBIA pecypc] :
npaktukyM / H.C. KongakoB. — OJEKTpOH.TEKCTOBbIE AaHHblEe. — M.
MockoBckHil TyMaHUTapHbIN yHUBEpcuTeT, 2014, — 92 ¢. — 978-5-98079-981-6.
http://www.iprbookshop.ru/39690.html

2. Mokpoa H.B. Uwucnennole MeTOAbl B HMHXXEHEPHBIX pacuerax
[DnexTponHbIi pecype] : yuebnoe mocodbue / H.B. Mokposa, JL.LE. CypkoBa. —
DJIeKTPOH.TeKCTOBbIE AaHHble. — CapartoB: Al [1lu Op Menua, 2018. — 91 ¢. —
978-5-4486-0238-2.

http://www.iprbookshop.ru/71739.html



http://www.iprbookshop.ru/39690.html
http://www.iprbookshop.ru/71739.html

3. bouapoBa A.A., Jlymmosa E.Il., ParamkoB A.A. BeruaucoutenpHas

MaTeMaTHKa. JABI'TY, BrnaauBocTok, 2008. - 167c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU

4. Bacwipe A.H. Matlab [Daextponnslii pecypc] : caMOy4YHTETb.
[TpakTrueckuii moaxon / A.H. BacunbeB. — DJIEeKTpOH.TEKCTOBbIE JIaHHBIC., —

CIIO. : Hayka u Texnuka, 2015. — 448 c. — 2227-8397.
http://www.iprbookshop.ru/43318.html

JlonoJIHUTeILHAS JIUTEPAaTypa

(onexmponnwvie u neuammvie uzoanus)

1. I'puneB A.}O. OcHOBBI 351ekTpoiMHaMuku ¢ Matlab [DnexTponHslit pecypc] :
yaebHoe mocooue / A.}O. I'punes, E.B. UnpuH. — DNEKTPOH.TEKCTOBBIC
nanuele. — M. : Jloroc, 2016. — 176 ¢. — 978-5-98704-700-2.
http://www.iprbookshop.ru/70701.html

2. Tapacux B.Il. MaremaTtuueckoe MOJEIUPOBAHHE TEXHUYCCKUX CHCTEM:

y4eOHUK - M.:HHUI] MHOPA-M, 2016. - 592 C.
http://znanium.com/catalog.php?bookinfo=549747

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HHTEepHET»

[Ipu  ocymiecTBieHHMH  00pa30BaTENBLHOIO  Mpollecca CTyAEHTaMH U
poeccopcKo-TPenoaBaTeIbCKUM ~ COCTAaBOM  HCIIOJNB3YeTCS  CIEIyIolee
pOrpaMMHOE 0OECTICUCHHE:

1. Microsoft Office (Access, Excel, PowerPoint, Word ur. n).

2. MathCAD.

3. IlporpamMmHoe oOecrniedeHue OIJIEKTPOHHOTO pecypca caiita J[BOY,
BKJItouasi ObC J[BOY.

4. Marepuansl Kypca, pasmemnienbie B LMS BlackBoard.


http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU
http://www.iprbookshop.ru/43318.html
http://www.iprbookshop.ru/70701.html
http://znanium.com/catalog.php?bookinfo=549747

[Ipu ocymiecTBieHun 00pa30BaTENILHOTO MpoIllecca  CTyIEHTaMU |
po(heccopCKO-TPEnoIaBaTeIbCKUM ~ COCTABOM  MCIIOJB3YIOTCS  CIIEAYIOIINE
UH(OPMAIMOHHO-CITPABOYHBIE CUCTEMBI:

Hayunas snexrponnas oubnuoreka eLIBRARY.

DNEeKTPOHHO-OMOIMOTEYHAs! CUCTEMA U3JIaTENbCTBA «JIaHby.

DnekTpoHHO-0nbmoTeyHas cuctema «IPRbooksy.

DNEeKTPOHHO-OMOIMOTEYHAS CUCTEMA «Znanium

Nudopmarnmonnas cucrema "EJJMHOE OKHO noctyna k o6pazoBareibHbIM

pecypcam".

VI. METOJUYECKME YKA3AHMS IO OCBOEHUIO
JUCHUATIIMHBI

Ha n3yyenne aucuuruineel OTBOAUTCS 36 4acOB ayJIUTOPHBIX 3aHATHU U 72
yaca camoCTosTeNbHOM pabothl. I[lnaH-rpaduk camocTosiTenbHON pabOThI
pa3menieH B [Ipunoxenun 1.

PexoMeHAalUM 110 MCIOJIB30BAHUI0O MAaTEPHAJIOB YU4eOHO-METOANYECKOI0
KOMILIeKca. Ha JIeKIMOHHBIX M IPAKTUYECKUX 3aHATUAX IPETOJaBaTElb
KOHTPOJUPYeT paboTy CTYACHTOB, OTBEYAaE€T HA BO3HUKAIOIIME BOIPOCHI,
IIOZICKA3bIBACT XOJ M METOJ pelleHus. Eciy MoaydeHHBIX B ayJUTOPUM 3HAHUHI
OKa)KETCsl HEIOCTATOYHO, CTYAEHT MOKET CaMOCTOSATENIBHO ITOBTOPHO IMPOYECTh
JEKUUI0 WM  COOTBETCTBYIOLIEE MOcOoOHMe, MPOCMOTPETh MPAKTUKYM C
pa3zoOpaHHbIMU TpuMepamu. JlJis caMOCTOSITENBHON pabOThl PEKOMEHYeTCs
MCIIOJIb30BaTh METOJAMYECKHAE YKa3aHWsS W MaTEpHUalbl 10 KypCy pa3MELICHHBIE B
cucreme BlackBoard: FU50219-140400.68-DGM-01: «JlomoJHUTEIbHbBIE TIaBbI
MaTeMaTUKN.

[Ipy BBIONHEHWH 3a7aHUs HA MPAKTUYECKOM 3aHSATHH CIIEAYET BBITOJIHUTH
3aJJaHue «I0 00pasily», MPenoKEHHOMY MpernojaaBareiaeM U cHopMyIrupoBaTh
BOIIPOCHI. 3aTEM BBIIOJHUTh HWHAUBUIyalbHOE 3afaHue. CamMOCTOSTENbHYIO

pa60Ty MOJKHO BBIIIOJIHATL KaK Ha ayAUTOPHOM 3aHATHHU, TaAK U CaMOCTOATCIIBHO



BO BHeEayaIUTOpHOE BpeMsa. [Ipum sToM pe3yabTaT HEOOXOAWMO OTIPABUTH
IIPEIOIaBATEIII0 HA MPOBEPKY.

[locne BBINONHEHUS 3aJaHUS, CTYICHT 3allUMIIAET €ro MpEernoAaBaTellio B
HAa3HAYCHHOE BPEMSI.

PexoMenpanuu mo padore ¢ Jureparypoii. TeopeTuueckuii u
MPaKTUYECKUI MaTepual Kypca pa3bsCHEH B MaTepuagax yueOHO-METOIUYECKOro
KOMILIEKCa, IpejacraBiecHHoro B cucteme BlackBoard, yueOHukax u mocoousx u3
CIIMCKa OCHOBHOM U JIOTIOJHUTEIbHON JTUTEPATYPHI.

PexoMeHaanum mo mOATrOTOBKE K JK3aMeHY. YCIElIHAas MOATOTOBKAa K
AK3aMEHY BKJIIOYAEeT pabOTy Ha MPAKTHUUECKUX 3aHSATUAX B TEUCHHE CEMECTpa,
BBITIOJTHEHHWE BCEX 3aJaHUM TMpENnojaBarelis M IMOATOTOBKY TEOPETHYECKOTO
Marepuana. Ilpu nNOArOTOBKE K HSK3aMeHY HEOOXOAUMO OCBOUTH TEOPHUIO:

pa306paTL OCHOBHBIC TCMBbI, IIOCTAHOBKHU 3ada41 U UCIIOJIb3YCMBIC MCTObI.



IIpunoxenue 1

MUWUHNCTEPCTBO HAYKU U BBICIIETO OBPA30BAHUS POCCUICKOI
®EJIEPALIUN
CDCI[CpaJIBHOG rocygapCTBEHHOC aBTOHOMHOC 06p8,30BaT€JIBHO€ YUPCIKIACHUC
BBICIIICTO 06pa3013aH1/151

«/{aabHEeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HLIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA

o JMCIMIIJIMHE «J]OHOJIHI/ITCJILHI)IG rjiaBbl MATEMATUKHW»
Hanpassenne noaroroBku — 13.04.02 «y1ieKTpo3HepreTHKa M 371eKTPOTEXHHKA»
Marucrepckas nmporpamMma «ONTHMU3ALMS Pa3BUBAIOIIUXCS CUCTEM AJICKTPOCHAOKEHUS»
dopMa NOATOTOBKH (04HASA)

BaaauBocTok
2019



HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne Jara/cpokn Bua camocrositenbHOM IIpumepHbie dopma
n/n BLINIOJIHECHH S padoThI HOPMbI BpeMeHH KOHTPOJIsA
Ha BBINOJIHEHHE

1 5 Henmens [ToaroToBka K ycTHOMY 5 YO-1
cemecTpa orpocy o temam 1-2

2 10 menens Pemenue 3amaguiino TeMam 6 [1P-12
cemecTpa 1-2

3 15 venens [ToaroToBka K ycTHOMY 8 YO-1
cemecTpa ompocy mo Temam 3-5

4 18 Henensa Pemenue 3amaguiino TeMam 8 [1P-12
cemecTpa 3-5

6 18 nenens [ToaroroBka k 3K3amMeHy 45 DK3aMeH
cemecTpa

Hroro | 72 uac.

XapakTepuCcTHKA 3aJaHUI VISl CAMOCTOSATEIbHON PadoThl 00y4aIIMXCH U
MeTOANYeCKHEe PEKOMEHIALMH 110 UX BbINOJHEHUIO

NuauBuayajbHble 3aJaHUSA

[Ipn opranuzanyu CaMOCTOSATEIBbHONW pabOThl MpEeNnojaBaTelib JIOJKEH
YYUTBIBaTh YPOBEHb IMOJTOTOBKH KaXKJIOTO CTYJIEHTAa W NPEABUJCTH TPYIHOCTH,
KOTOpbI€ MOTYT BO3HUKHYTh TPHU BBIOJHEHUU CAMOCTOSITEILHON paOOTHI.
IIpenonaBarenb JlacT KaX0My CTYACHTY WHJIMBU]IyaJIbHbBIC |
nuddepentiupoBanabie 3aMaHusA. HekoTopele M3 HUX MOTYT OCYIIECTBIISITHCS B
rpyIIme. Beimaua ~ uHAMBUIAyaNIbHBIX  pacdyeTHO-TpauUecKux  3aJaHuid
MPOM3BOJUTCS B 3aBUCMMOCTH OT MPOXOJUMON TEMAaTUKHU Kypca U OINpeeIsieTCs
npenogaBaresieM. /{anee mpuBoaATCs oOpasiibl pelieHus.

NuauBuayanabHoe 3aaanue 1 mo Teme «YmciieHHoe penleHue 3aJadu
Komu qasO1Y 1-ro nopsigka.

3aganme 1.Haiitu pemenue 3agaun Komm Metomom  Diinepa ¢

ncnoab3oBanruem Mathcad:

Yy =x+ cos (%) y(%,) = Yo,




Pewenue:iucmuneMathcad

(%~ %) v
X = 0.5 06 n=10 =15 h=-——" h=01l fi{x.¥) = x+ cos ;_ |
B n .__1..|ITl| !
1i=0.n = +1-k Vo1 = _\'l+ k- fi-xl,}'i]
o 0
0| 0.5 0 0.6 5T T T T T .
a &
1| 06 1| 0.74744 2F ¢
2| o7 2| 0.50348 s o
¥y Lsf s
3| 08 3| 1.0677 ‘e o
w=[ 1] 08 4| 123967 1 ‘+' 7
s 1 ¥v={5| 141889 gler
3] 1.1 & 1.60485 04 06 08 1 12 14 16
7] 1.2 7| 179701 x
8| 13 8| 1.00482
5] 14 9| 219772
10] 1.5 10| 2.40516
11| 26166
zD:= 0.6
z]._._:= .‘l;l{—xu—l-h.
Yy © Vb flx.y)
0
25 T T T T T &
0 0.6 .
1| 0.74744 At -
L ]
2| 0.90348 - .
z  15F " -
3| 10677 eee .
4| 1.2397 1| =
*
=5 1.41889 05 * ] ] ] ]
6| 1s04as 0.4 06 08 12 14 16
7| 179701 X
8| 1.99482
9| 2.19772
10| 2.40516
11|  2.6186

3ananme 2.Haiitn pemenue 3agaun Komm meronom Pynre-KyTTsl 4-ro nopsaka

Pewenue: rucmune Mathcad



. 0 0.6 0
Y= KL B iy 1| 0.75237 0| 05
"k h-Kl1) 2| 0.01327 1] 06
Ele b -flu+— v+ ——
|.~1 17 .-| 3| 1.08227 z2| 07
"k h-E2Y 4| 1.25888 3| 0B
Kji—]:-f|::.——.}'.+ |
Vo2t 2 ) ¥=[5| 144262 L= 1] 03
K4+ b-flx+bhy +h- K 6| 1.63293 5 1
' 6| 1.1
K1+ 2K2+ 2K3 + K4) 7| 182337
y+ 1 ” 8| 2.03106 7] 12
9| 2.23775 8] 1.3
10| 2.4487¢ 9] 14
11| 2.66358 1 1.5
2.5 T T I I T »
L ]
el -
+*
z ar * -1
*ee D
L * ]
*
L]
05 2 I N R N
04 06 08 12 14 14
X
BeTpoeHHaR dyHELMA
Given
i y
P'(t}—l—{:n:{P(—,E'!ﬂ}
\ '3_.'
P(l4) =23
P = Odesolve(t,2.4)
HNuauBuayaabHoe 3aganue? TeMe «Annp()Kchauml

(pyHKUMHMETOI0M HAMMEHBbIIMX KBA/APATOB).

3apanue 1.ITocTpouTs 10 3aJaHHBIM TAOJUYHBIM JAHHBIM KYCOYHO-THHEHHYIO

AIIIIPOKCHUMAIIHUIO
x{j =041 :-:1 = 046 xz
Vo= 257418 V= 232513 ¥s
1=0.4 n==a

2.09336

Pewenue: 1ucmune Mathcad

x., = 06

= 1.86203

¥y=

X

v

= (.65 X, =

7
4= 0.6 5 0.72

174926  y; = 1.62098

4=



q _[—4_931' _(—3_863) _(—2.392 . _(—2.255] .
0 1 4616 11 4102 2 | 3597 3713015 4
fl = (Sﬂ}[‘-x +(sﬂ}1 2 =(51‘J0-x+(sljl f3 = (53}0-x+(53}1
4= (53}0-;: +(53}1 f5:= (S,) x+(54}l
i=0._5
P.:= (Sﬂ_}ﬂ' (Sﬂ}l if (0<11)

(sl}ﬂ- (51}1 if (1£1<2)

(53_}0- (52}1 if (2<i<3)

(53_}0- (53}1 if (3<i<4)

(54_}0- (54}1 if (4<i<5)

2.6 | | |

24+ X .

X

22+ .
x}rxx \‘xk
Pi i
..... o . |

'\\\x\
1.8 N -
XH
16 I I H| .
0.4 0.5 0.6 0.7 08



3ananme 2.ITocTpouts 10 3aJaHHBIM TAOJUYHBIM JAHHBIM JIMHEHHYIO
armnmpoOKCUMAIA METOJIOM HAUMEHBIIUX KBaJIpPaTOB

n u §
]

n

i
S (=T % ¥ (x7)
— 4 s

i '-I'-ll

=1 i={ =0

.
.

n
% x n+l
it 1

Ivp

]
(=]

i=10

jsotve( By = | 22|
R T

a= 1.381
b= 0.987

i}
5 =5 (ax +b-v| =2368x 107"
17 A Vi if

i=0

__1;:= ax+bh

L5 T T

I/IHI[I/IBI/II[yaJIbHOQ 3aJaHHue 3 mo reme «UuciaenHoe HHTECTPHPOBAHUE.

3ananue 1.BrrunciauTh 3HaueHUE ONMPEEICHHOTO0 HHTETPaia ¢ TTOMOIIBIO
MPOCTEUIUX KBapaTypHbIX hopmyn u ¢popmyin ["aycca-Uebnimena.



n= 12 1=0_n
10
X, = 12
=x_+1h = L
n=x b VT T
*JI 03+ |'xl'|'

Fimd the Integral using MathCAD formula:

2.4
1 - 06368
J05 4+

“12

[IpaBuno Tparnenuii:

ol

w
v + = | =0637132
i~ 2

v

,.
-
I

®opmyna CuMmIicoHa:

m =
=

]:: = E Vgt 4 E Yop_1 + 2 E Voo + Yom | = 0.63689

! | = 0636683
PRLY.
1 \.|I 0.5+ I.gl.tl” |

NuauBuayanbHoe 3aganuned no reme «Metoa MounTte-KapJiio».

3aganme 1.BerauciauTh mioiaab mojJ KpUBO# ¢ TOMOIIBbIO MeTo1a MoHTe-

Kapno, reaepupoBaTh paBHOMEPHO pacIpe/e/ICHHbIC CITyYaifHbIe YNCIIa.

Meton MonTe-Kapiio:



for = [0,n), fix}= (10x¥n

for = (n, 200, f{x}=10[{x-20{n-20)]

n=8 wv=10

R T
fix) Z=i.(1::l1-::r:L:EL:II}:r x— 20 ]

n \n—20)

10 T ,.-"{\ T T

'SV T
w T/ T k= 1000 a=20 b=10
HL \\

T R i=0.k

o = \\ —

ik ", x = md (3} v. = md (k)

o i 1 1 1 A ! =

0 5 10 15 0
X
g, =y, <fx).1,0) (assigns the random variable and compares it to whether it is

under or over the area)

{number of points inside the area)

= 100 {the approx. square of area)

NupuBuayaabHoe  3ajaHue 5 no teme  «MoaenupoBaHue
3JIEKTPOMATHUTHBIX MoJieii cpexcrBamu makera PDEtoolsMatlaby.
3agauya:
MoaenupoBaHue pacipeeIeHus! IEKTPUISCKOTO MOJIS 3JEKTPOA, OMYIIIEHHOTO B
Macio
OTanbl BHINOJTHEHUSI
1. B nporpammuom npoaykre Matlab 3amyckaem PDE npunosxenue
2. Boibupaem nyHkt Electrostatics, B onmusx Bkiro9aeM CETKy Ha KOOPIHHATHOM
TUTOCKOCTH
3. C moMmoIIbi0 HHCTPYMEHTOB PUCOBaHMSI H300paXkaeM eMKOCTb C KUIKOCTBIO U

KaTOAd0M.



Il
T

R1

4. 3amaem rpaHn4HbIe ycaoBus. Brirowaem boundarymode u HakaTusiMu

HpaBOﬁ KHOIIKH MBIIIHX 3a1aCM Ha4aJIbHBIC YCJIOBHUA BHYTpeHHeﬁ 1 BHEIIHEH

IrpaHHULIaM.
4| Boundary Condition - O bes
Boundary condition equation: h*W=r
Condition type: Coefficient Value Description
D Neumann 0
(@) Dirichlet 0
h 1 Weight
r 15 Electric potential
oK Cancel
PDE Specification = | B |
Ecjuation: -diviepsion*gradiv))=rho, E=-grad(y), ¥W=electric potential
Type of PDE: Coefficient “alue Description
@ Elliptic epsilan 55 Coeff. of dislectricity
Parabolic rho 1 Space charge density
Hyperbalic
Eigenthodes:
Ck Cancel

5. HUcnone3yss wmenro Initializemesh mnpoBomum mpoueaypy TpUAHTYJISIIUH
(co3maem ceTky)



6. J{ns mocnenyromux BEIYMCIEHUN TPOU3BENEM YTOYHEHUE, UCIIONb3YS

¢ynkmuio Refinemesh

1 D T T T T T T T T T

5. Otpenaktupyem nmapaMmeTpsl MOCTpoeHus rpaduka

Color % “ector field: E
1|:| T T T T T T T T T

[Toctpoum 3-d Momens pacmpeneneHust IEKTPUUIECKOrO OIS B JKHIKOCTH,

UCTIONB3Ys Cpely MoJempoBanus mporeccoB Matlab



Colar: % Height: % “ector field: E

0.15
0z2.
0.15 - 01
01-
0.05 -
0.05
0.

YcTHBIE 0IPOCHI

YceTHBIE  OHPOCHI  OCYILIECTBIIAKOTCSA MPENOJABATEIEM 110  3aBEPILICHUIO
M3Y4YEHUs KaXJ0ro paszaena. Bompockl U 3a1aHus NMPUBENCHBI B NMPUIIOKEHUU 2.
JIsi MOArOTOBKHM HCIIOJNB3YETCSI OCHOBHAs M JIONOJHUTENBHAS JIATEpaTypa IO
JUCIUIUIMHE «/]OMOMHUTENbHBIE TJ1aBbl MaTEMaTUKW», a Takke WHpopMarus,
pasmerniennas B LMSBlackBoard.

Bomnpocsl, Bo3HUKarolmume B IPOLIECCE MOATNOTOBKH, CTYAEHT MOXKET 3a1aTh

IperoiaBaTenio MO0 Ha KOHCYNbTAIUSAX, JUOO uepe3 CHEIHalbHOE CPEeICTBO

LMSBIlackBoard.

TpeboBaHus K MpeACTABJICHHIO K 0OPMJIEHHIO Pe3yJILTATOB
CaMOCTOAITEIbHOI PadOThI
Pe3ynbTathl caMOCTOSATENBHONH pabOThl CTYACHT BBIMOJIHSACT B BHJIC
pacueTHO-Tpaduueckoir pabOThl MO KAXKIOMY H3ydyaeMoOMy paszeny.Perienne
NPEUIOKEHHOTO MPErogaBaTesieM 3aJaHusl TOJDKHO OBITh MPOBEICHO YKa3aHHBIMU
MeToJaMu ¢ moMoinplo cpeacts  Mathcadu compoBoxaatbes rpadukamu,

WJUTIOCTPUPYIOLIMMHU PE3YyJIbTAThl CPABHEHUS U3y4aeMbIX METONOB pemeHusd. [Ipu



3TOM HUCHOJB3YIOTCS BO3MOXHOCTH BBIYHCIUTENBHONH cpensl  Mathcadmo
IPUMEHEHHIO BCTPOCHHBIX (DYHKUMUIUIA OLEHKH MOTPEIIHOCTH.BhIMoNHEHHbBIE U
IPOBEPEHHBIE 3aJ]aHMsI OTCBIIAIOTCS Ipernoaasarento uepes cuctemy BlackBoard.
Kpurtepun onieHKH BBINOJHEHUS CAMOCTOSITEIbHOM PadoThI
CamocTosiTenbHass paboTa CTYAEHTOB BKJINOYAET MHIAWBUIYAJIbHBIE 3aaHMSI
00 KaXI0My H3ydyaeMOMY pa3Jielly, KOTOpbI€ JOJDKHBI OBITh 3allMIIEHBbl Y
IIPENOAABATENA, a TAKXKE MOATOTOBKY K YCTHBIM ONpOcaM. BrIosHeHne u 3amura
UHIMBUIYAJIbHBIX 3aJaHUNl 00s3aTenbHbl U1 CHaud HK3aMEHa, IPU STOM Ha
DK3aMEH BBIHOCATCS TOJIBKO TEOPETUUECKUE BONPOCHL. KpUTEpHUH OLIEHKH KaKJI0T0

BUJ1a paOOTHI MPUBEIEHBI B IPUIIOKEHHUH 2.



IIpunoxenue 2

MMHUCTEPCTBO HAVKH 1 BRICHIEI'O OBPA3OBAHMS POCCUMCKOH
OEAEPALINN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHUs

«/{aabHeBOCTOYHBIN (eaepabHbI YHUBEPCUTET»
(ABDY)

NHKXEHEPHAS HIKOJIA

P®OH/J ONEHOYHbLIX CPEIACTB

mo JMCIIMIIJIMHE «IIOHOJIHI/ITCJILHBIC riaBbl MATEMATUKHW»
Hanpagpaenne noaroroku — 13.04.02 «DJieKTpo3HepreTuKka u 3J1eKTPOTEXHUKA»
Marucrepckas nporpamMma «ONTHMU3ANNS PA3BUBAIOIINXCS CHCTEM IIIEKTPOCHAOKEHUS
@®opmMa NOATOTOBKHU (04HAS)

BaaauBocTok
2019



MMacnopt ®OC

Kon u popmyuposka

KOMIIETCHIIUN

Jrtanbl (OPMUPOBAHHUA KOMIETEHIMH

VYK-2 —crocobHOCTH
YIPaBJIATH MPOSKTOM Ha
BCEX JTaIax ero
YKU3HEHHOTO UK

3HaeT

cnenr(uKy NCUXOJIOTHHU JINAEPa, OCHOBHBIE OCOOCHHOCTH
(YHKIMOHUPOBAHUS KOJUICKTHBA, METOIBI
IIPOTHO3UPOBAHMS N3MEHEHUH (PyHKIIMOHUPOBAHUS
YeJI0BEeKa B KOJUIEKTHBE, OCHOBHBIE TEXHUKO-
HKOHOMHYECKHE TIOKa3aTeN 00beTMHEHHON pabOTHI
JIEKTPOIHEPIeTUIECKUX CHCTEM

YmMmeer

NPOBOJWTH MPOTHO3HPOBAHHE H3MEHEHUH YPOBHS H
OUHAMUKY ~ Pa3BUTUSL Pa3IM4yHbIX cdep aKTHBHOCTH
JMYHOCTH BOOOIIE W JMAEpa B YACTHOCTH B TBOPHECKOM
KOJUIGKTHBE, MPUMEHITh METOIBl CO3JaHusl W aHaIHu3a
MOJIeied, TO3BOJISIIOIIMX MPOTHO3UPOBATh CBOMCTBA U
MOBeIeHNE 00BEKTOB POPECCHOHATEHON eI TETFHOCTH

Bmageer

HEOOXOMMBIMU METOJJAMU M METOTUKAMHU OCYIIECTBICHUS
NPOTHO3MPOBAHMS W3MEHEHMH YpPOBHS H JUHAMHKH
Pa3BUTHUS Pa3IMUHBIX cep aKTUBHOCTH JINYHOCTH BOOOIIE
U Jujepa B YaCTHOCTU B TBOPUYECKOM KOJUICKTHBE, OMBITOM
paboTBl B MPUKIATHOM IMPOTPAMMHOM OOECIICUCHUH JUIS
pacuera napameTpoB paboThI 00BEKTOB
po(heCCHOHATIBHOMN eATEIbHOCTH

OIIK-2 - mpuMeHsTh
COBPEMEHHBIE METOIbI
UCCIIEeJ0BaHus,
OLICHUBATH U
MPeCTaBIsTh
pe3yJIbTaThI
BBITIOJTHEHHOW pabOoThI

3HaeT

COBpEMEHHBIE METO bl HAYYHBIX UCCIIEOBAaHNI; OCHOBHBIE
MaKeThl MIPUKJIAIHBIX IPOTPaMM, ITO3BOJISIONINE PEIIATh
po(heCCHOHANBHBIC 3a/1a4H C IPUMEHECHHUEM
MaTEeMaTHYECKUX METOJIOB

VYmMmeer

OPUMEHSATh  MaTeMaTHYeCKHe METOAbl K  PEIICHUIO
NOCTABJICHHBIX  337a4, HCIOJIb30BaTh  COBPEMEHHBIC
WHQOPMAIMOHHBIE TEXHOJOTHH, TPOBOJIUTH O00PabOTKY
WHQOPMAIUH C HCIIOJIH30BaHUEM NPUKIIAHBIX TPOTPaMM

Bnaneer

HaBbIKAaMH pPabOTHl B TMaKeTax MNPHUKIATHBIX IPOTrpam;
HaBBIKAMHU OIICHKH DPE3YJIbTATOB BBHIMOJHEHHOH paboThl;
HaBBIKAaMU (DOPMHUPOBAaHUSI OTYETOB W HMX yOJINYHOU
3aIUTHI

Hepeqeﬂb HCII0JIb3YEMbIX OIICHOYHBIX CPEACTB

OneHouyHbIE CPECTBA

Kontponupyemsie
No p py Konrs! u s3Tamsr (bOpMI/IpOBEIHI/ISI . | IPOMEKYTO
pas3zaeibl / TeMBI . TEKYIIUU
/1 KOMIIETCHIIUH YyHasa
JOUCILIUTLINHBI KOHTPOJIb
aTTecTanusd
Tembl 1-3 3HaeT OCHOBLI BEIUUCIATEILHON 1-8 wHemenu Dx3amed.Bo

3amaua Komm a1

1 g depeHmaibH VK-2

Or0 ypaBHEHUS
MIEPBOTO MOPSIKA.
3agaun

MaTEeMaTHKU ¥ MOACIUPOBAHUS,
HEOOXOUMBIC JIJIST PEIICHUS

MNPUKJIAAHBIX 3a1a4 B TUIIOBBIX
npodeccnoHanbHOM 06J1aCTH

npocsl 1-12
nepevHs

CobecenoBa

mme (YO-1) HK3aMeHaIH

YMeeT Ha OCHOBE aHa/Iu3a U

wiB 14

OHHBIX




MPUOJIKEHUS
byHKINN.
YucnenHoe
WHTETPUPOBAHUE

000011ICHUST PeATbHBIX TAHHBIX
(bopMyIHpOBaTH MaTEMaTHUECKH
3aJ1a4M, TPEOYIOIIHE HABBIKOB
a0CTPAaKTHOTO MBIIIJICHUS;
AHAIM3UPOBATH M JICNIaTh
000CHOBaHHBIN BEIOOP METOJI0B
peIIeHus, IPOrHO3UPOBATh
pe3ynbTaT

BJIa/Ie€T HAaBbIKAMH HAY4HOTO
aHaJIM3a U METOJI0JIOTHEN HAyYHOTO
noaxoja

B HAYYHO - UCCJIEN0BATEIBbCKON U
MPAKTUYECKON AESITeTbHOCTH;
HaBbIKaMHU ITPOTrHO3UPOBAHUS
pe3ynbTaTa ucClIe0BaHus

OIIK-2

3HAET OCHOBHBIC METOJIbI
BBIYUCIIUTEIILHOW MaTeMaTHKH U
MIPUHIIAITE MOJICIIMPOBAHUS, UX
CpaBHUTEILHBIC XapaKTEPUCTUKH,
HEOOXOIUMBIC IS
dbopMyHpoBaHus 1ECH U 3a1a4
WCCJICIOBAHMUSI B
npodeCCHOHAIBHON 00J1aCTH

YMECTBBISBIISATH IPHOPHUTETHI
peleHHs 3a1a4 ISl IOCTUKCHUS
L[EJIEN UCCIIEIOBAHNUS B
npodeCCHOHAIIBHON 00J1acTH,
MPUMECHSITH U CO3/1aBaTh KPUTEPHH
OLICHKHU

BJIaJIe€T COBPEMEHHBIMH METOJJaMU
MaTeMaTHYECKOTO OTIMCAHUS U
MOJICTTMPOBAHHS 33124
UCCIIC/IOBAaHHS B
npodeccnoHanbHOM 0051acTH, U
MIOJTy4YEeHHUS PE3YIIbTaTOB,
YJIOBJIETBOPSIOMINX 3()h(HEeKTUBHBIM
KPHUTEPHUSM OIICHKH

(TTP-12)
(ITpunoxen
ue 2).

BOTIPOCOB.

Temsr 4-5

YpaBHeHUs
MaTeMaTU4YeCKOMN
bu3uKy.
MonenupoBanne
ANIEKTPOMArHUTH
BIX MOJIEH
cpencTBamMu
nakera

PDEtoolsMatlab.

YK-2

3HaeT OCHOBBI BBIUMCIIUTEILHOM
MAaTE€MAaTUKH U MOJCIUPOBAHNA,
HEOOXOIUMBIE JIJISl PEIICHUS
MNPUKJIAAHBIX 3a1a4 B
npodeccHoHaNbHOM 006J1acTH

VYMeeT Ha OCHOBE aHAIN3a U
0000111eHNUs peaIbHBIX TaHHBIX
bopMyIUpPOBaTh MATEMAaTHIECKH
3a1a4d, TPeOYIONINEe HAaBBIKOB
a0CTPAaKTHOTO MBINIJICHUS;

AHATM3UPOBATH U JIENIaTh
000CHOBaHHBII BBIOOpP METOJIOB
peIIeHus, IPOTHO3UPOBATh
pe3ynbTaT

9-18
HEJIeTH.
Cobecenoa
nue (YO-1)
U3 5(IIP-
12)

Bomnpocsr k
AK3aMEHY
16-18




3HAET OCHOBHBIE METOIBI
BBEIYHMCIIUTEILHON MaTEMAaTUKH U
MIPUHIIMITE MOJICIIMPOBAHHUS, UX
CPaBHUTEIIbHBIC XaPaKTEPUCTUKH,
HEOOXOaUMBIE IS
dbopMyIupOBaHUS LIEICH U 33129
HCCJIEIOBAHUS B
npodeccCHOHATBLHON 00J1acTH

OIIK-2
OLICHKHU

YMEET BBISBIISTH IPHOPHUTETHI
pemiCHus 3a4a4 1A JOCTUIKCHUA
1eJIeH UcCiIeJOBaHus B
npodeccCHoHANLHOM 00IacTH,
NPUMEHSTh U CO3/1aBaTh KPUTEPUU

BJIaJICCT COBPEMEHHBIMH METOJAMHU
MaTEMATHYECKOTO OIMUCAHUS U
MO/JICIIMPOBAHUS 3a/1a4
WCCJICIOBAHMUSI B
npodeCCHOHAIBHON 00J1aCTH, U
MOJTyYEeHHUS PE3YIIbTATOB,
YIOBIETBOPSIOINX () PEKTUBHBIM
KPUTEPUSIM OIICHKU

HIxajna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIUI

Koa n
(popmyMpoBK| ITanbl ((POPMHUPOBAHUS
KpHUTepUHU noKa3aTesin
a KOMIICTCHIIUHN
KOMIICTCHIIUHU
CIOCOOHOCTH

cnenuduky 0XapaKTepHu30BaTh
MICUXOJIOTHH JIHJIEPA, 0COBGEHHOCTH
OCHOBHbIE 3Hath 0 cienuduke () yHKLIMOHHPOBAHHS
0COOEHHOCTH TICUXOJIOTHH JUAepa, 00 YenoBeKa B

VKo (hYyHKIIMOHMPOBAHUS |OCHOBHBIX OCOOEHHOCTSIX KOJUIEKTHBE;CTIOCOGHOCT

-2 - KOJJICKTHBA, METOIbI |(DYHKITHOHHPOBAHUS [IePEUHCIHTS METOEI

MIPOTHO3UPOBAHUS KOJIJICKTHBA, O METOIaX

CITOCOOHOCTH p P ) it NpoBe/eHNS
W3MEHEHUH MIPOTHO3MPOBAHUS

YOPaBIATH P P MIPOTHO3UPOBAHUS
(hYHKIIMOHUPOBAHUS |M3MEHEHHHA

MIPOEKTOM Ha BceX |3HaeT MOBEICHHS YEJI0BEKA B
9eJIOBeKa B (hYHKIIMOHHPOBaHUS

JTamnax ero KOJIJIEKTHBE;CITIOCOOHOCTh
KOJUICKTHBE, YeJIOBeKa B KOJUICKTHBE, 6

KH3HEHHOTO OCHOBHBIE TEXHUKO- |OCHOBHBIE TEXHUKO- O6BACHUTE crepuKy

nuKiIa 3KOHOMUYECKHE SKOHOMMUECKHE Mokazareyy |[1CUXOIOTHH AL,
MoKa3aTen 00beTMHEHHOH PabOThI HCPEIUC/INTE OCHOBHBIC
00be TMHERHOM DIIEKTPOIHEPTETHIECKHX TCXHHUKO-3KOHOMHICCKHUE
paGoThI CHCTEM mokasarenn 00beIMHEHHOM
3JIEKTPOIHEPreTUYECK paboTbl
HX CUCTEM 3JIEKTPOIHEPTETHUECKUX

CHCTEM




MIPOBOIUTH
MIPOTHO3MPOBAHNE
W3MEHEHUW YPOBHS W
TUHAMUKHA ~ Pa3BUTHA
pa3IMIHBIX coep
AKTUBHOCTH
JIMYHOCTH BOOOIE H
JUJIepa B YA4CTHOCTH B

YMeTh NpOBOIUTH
MIPOTHO3MPOBAHNE
W3MEHEHHUN THHAMHKH U
YPOBHS Pa3BUTHS
pa3nuYIHEIX cdep
AKTHBHOCTH JINYHOCTH

CrocoOHOCTh
NPOAHAIN3UPOBATH YPOBHU
Pa3BUTHS PA3IMYHBIX CheEp
AKTHBHOCTH JINYHOCTH,
HPOBOJHTH IPOTHO3
JUHAMHUKH UX U3MECHEHHH;
COCOOHOCTH MTPOBOIUTH
MOJICTUPOBaHUE OOBEKTOB

TBOPYECKOM B U JUepa B 9
OpHecKo oobme Acp npodeccCHOHATBHOM
Ymeer KOJUICKTHUBE, YaCTHOCTH B TBOPUYECKOM
JIESITENIbHOCTH B XOIE
OPUMEHSATh  METO/IBI |[KOJUICKTHBE, MPUMEHSTH
peau3aliy MpoeKToB
CO3ZaHMsl M aHaH3a|METObl CO3MaHUs U aHATH3a
MOJIeIe, MOJIeINeH, MO3BOJISIOIINX
TMIO3BOJISOIIUX MPOTHO3UPOBATh CBOMCTBA U
MPOTHO3UPOBATH MOBe/IeHHE 00BEKTOB
CBOMCTBa U |npodeccnoHaTbHON
MOBe/ICHHE OOBEKTOB|ICATEILHOCTH
npodeccHOHATBHOM
JIeSITEIbHOCTH
HEOOXOIUMBIMHU CMOCOOHOCTP MCIONIB30BATh
METOAaMH n METOAbI U METOAUKH
METOAUKaAMHU BﬂaHeTb HeO6XO):[I/IMI)IMI/I OCYILIECTBICHUA
OCYIIIECTBIICHUSI METO/IaMH ¥ METOAMKAMH  |[pOrHO3HPOBAHMS
IMPOTHO3UPOBAHUA OCYIICCTBJICHUSA U3MEHEHUN U TUHAMUKA
U3MEHEHUN YPOBHS W|IPOTHO3UPOBAHUS YPOBHSL Pa3BHTHS
JUHAMHUKHA ~ Pa3BUTHS |I3MEHECHUI AUHAMUKY U pasTuaHbIX chep
Ppas3IUYHbBIX cdep|ypoBHS pa3BUTHS AKTHBHOCTH THYHOCTH Ha
AKTHUBHOCTH pasnuuHbIxX chep pASTHYHEIX STATIAX
JUYHOCTH BOOOIIE ¥|aKTUBHOCTH JTMIHOCTH .
peaNn3aIiy MPOCKTOB,;
Bnaneer  |nuaepa B 4aCTHOCTH B|BOOOIIIE U JIHAEPa B
CHOCOOHOCTh IPUMEHATh
TBOPYECKOM YaCTHOCTH B TBOPYECKOM
MPHKIIAHOE POTPAMMHOE
KOJUICKTUBEC, OIIBITOM [KOJIJICKTHUBC, OIIBITOM 6
obecrieueHue sl pacyera
paboTsl B|pabOTHI B IPUKJIAJTHOM H6 p
IIPUKIIAJHOM NPOrpaMMHOM O0ECICYCHUH T1apaMeTpOB paboOTEl
IPOrpaMMHOM fs pacdeta napamerpos | COPEKTOB 5
obecreuenuu 17151 |paBGoTEl 0GBEKTOB npodeccronanbHoi
pacyera mapameTpoOB|MPOQeCCHOHATLHOI ACATCTEHOCTH
paboThI 00BEKTOB | IEATETHPHOCTH
npodeccroHabHOI
JIeSTEIIbHOCTH
COBPEMEHHbBIE CIIOCOOHOCTD TIEPEUUCITHTh
METOAbI HAYYHBIX OCHOBHBIC ITAKEThI
ICCIIEIOBAHMIA; 3 IIPUKIJIAHBIX IPOrPaMM,
HaTb COBPEMECHHBIC METOBI (110380715 u 111aTh
OCHOBHBIC ITAKEThI o O3BOJBOLINE pelua
HAYYHBIX UCCIIE/IOBAHUN; npodeccHOHATbHBIE
MPUKIIATHBIX i
OIlK-2 - OCHOBHBIE TIAKETHI 3a/1a41;CTI0COOHOCTD
IporpaMm
MIPUMEHSTh ’ TIPUKJIaHBIX IPOIPaMM, 00BSCHUTH METOIBI
3naer ITO3BOJIAIOINNE Hay4HBIX UCCIICJJOBAHUN
COBPEMEHHBIE MIO3BOJISIOIIIIE PEIIaTh
periaThb
METO/IBI npodeccroHaNbHbIE 33a49H
npodeccroHabHbIe
HCCIIeIOBAHMS, C IPUMEHEHHEM
3aj1a4u ¢
OLIEHHUBATH U MaTEeMaTUYECKHX METO/IOB
NpUMEHECHUEM
NIPEACTaBIIATD
MAaTEMAaTHYCCKUX
pe3yIbTaThI
. METO/IOB
BBINIOJIHEHHOM
5 IIPUMEHATH VMeTh NPUMEHSITh CIOCOOHOCTH TIPOBOAUTD
a00ThbI
p MaTeMaTH4eCKue MaTEMaTHUECKHE METOIB K |00pa0O0TKy HH(pOpMaLH ¢
METOJIb K PEMICHHIO|heerio ocTaBneHnpx | MCTIO30BAHHEM
VYmeer MOCTaBIICHHBIX 3a]1a4, MPUKIIATHBIX

UCTIONIb30BaTh
COBpPEMEHHBIE
MHPOPMALMOHHBIE

3a/1a4, UCIIOIH30BATh
COBPEMEHHBIE
MH(POPMAaITMOHHBIE

HpOFpaMM;CHOCO6HOCTL
BI)I6I/IpaTB MaTeMaTUYCCKHE
MCTOABI 1JId PEUHICHUSA




TEXHOJIOTUH,
HPOBOJHTD
00paboTKy
nHPOPMALNH
UCIIONB30BaHHEM
NPHUKIIATHBIX
IpOrpamMm

TEXHOJIOTUH, IPOBOIUTH
00paboTky nHpOpMAITHH C
HCIIOJIb30BaHUEM
MPUKJIAJAHBIX IPOTPaMM

IMPAaKTUYCCKUX 3a1a4

Bnageer

HaBBIKaMU pabOTHI B
HaKeTaX IPHKIATHBIX
IpOTrpaMM; HaBBIKAMH
OLICHKH pEe3yJbTaTOB

BBITIOJIHCHHOM
paOoOTBI;  HaBBIKAMH
(hopmupoBaHus
OTYETOB u ux

MyOIUYHOM 3aIIUThI

Brnagers HaBBIKaMH pabOTHI
B TIaKETax MPUKIAaJHBIX
IpOrpaMM; HaBBIKaMU
OLICHKH PEe3yJIbTaTOB
BBITIOJTHEHHOH padoTEI;
HaBbIKaMU (OPMHUPOBAHHMS
OTYETOB ¥ UX ITyOIMYHON
3aIIUTHI

CHOCOOHOCTh UCIIOIB30BAThH
MAaKeThl PUKIIATHBIX
MPOTPaMM;CIIOCOOHOCTh
MPETIOKUTh HATTISIHYIO
hopmy
OTYETOB;CIIOCOOHOCTD
MPUMEHATH HABBIKAMU
OLIEHKH PE3yJIbTATOB
BBITIOJTHEHHOM pabOThI




MeToauueckune MaTepHaJbl, OIIPCACIAIONINEC ITPOHECAYPHI OHCHUBAHUA

Pe3yJabTaTOB OCBOCHUA NUCIHUIIJINHDBI

IlepeyeHb TUNOBBIX IK3AMEHAIMOHHBIX BOIIPOCOB

1. AnmpokcUManMoHHBIE (QOPMYIBl 7S MPUOMMKEHUS MPOU3BOIHBIX.
[TopsnOK TOYHOCTH.

2. Meronbl Oiinepa, Pynre-Kyrra pemenus 3amaun Komm mns OLY,
OLICHKA TMOrpemHocTy. IIpakThyeckoe mNpaBWIO [Js OLEHKH IOIPEIHOCTH
(1BOMHOM mepecueT). 3aBUCUMOCTb MOTPEUTHOCTH OT IIara.

3. IloHsiTMe anmmpoKCUMAlMU, CXOJUMOCTH M YCTOWYMBOCTH Pa3HOCTHOM
CXEMBbI, IOPSAJIOK allIPOKCUMAIIMU, CKOPOCTh CXOJIUMOCTH.

4. 3agadya ToYeuyHOM amnmpokcumanuu GyHKuuid. VHTEpnoNsiuoOHHbIN
MHorouwieH Jlarpanxa.

5. KycouHo-nuHeiHas1, KyCOYHO-KBapaTU4Has alMpOKCUMALIHSL.

6. HWuTtepnomsamus kyondeckum cruiaiitHoM. Berpoennsie dynkimu Mathcad
JUTSL THTEPIIOJISILIAH.

7. Mertoa HauMeHbIINX KBapaToB. JINHEWHas, KBagpaTUYHas perpeccusi.

8. Ilpocreiime kBampaTypHble (DOpPMYIIBI MPSMOYTOJBHUKOB, Tpamneiu,
CumrcoHa mpuOJIMKEHHOTO BBIYUCIECHUS HHTETPAJIOB.

9. Ksagparypusie hopmynsl ['aycca-UebObimeBa

10. 'enepupoBaHue CIIy4allHBIX 4KCeN BCTpoeHHbIME ¢(yHKmmsmu Mathcad,
PaBHOMEPHOE MW HOPMAJbHOE pacmpeneieHue. MaremMaTH4ecKoe O0XXHIaHHE,
JUCIIEPCHSL.

11. Meton MonTe-Kapio BeluMCIEHUsT ONPEEICHHBIX NHTErPAIOB, KPATHBIX
WHTErPaJIOB.

12. YpaBuenuss Makcseinna

13. Tenerpadnoe ypaBHEeHUE

14. Meton pa3neneHus MEPEMEHHBIX PELIEHUs 3aJadyd O pPaCHpeeIeHUH
MOTEHIIMAJIA 3JIEKTPUUECKOro MOJsl B MPSMOYT0JIbHOM 00JacTH.

15. OcHOBBI KOHEYHO-3JIEMEHTHOTr0 MojienupoBaHus B nakete PDEMatlab.



HCpE‘IEHb THIIOBbBIX IK3aMCHAIIMOHHBIX 3a1a4
HpI/I YCJIOBHH BBIIIOJIHCHUA W 3alIUTHI BCCX pacquHo—rpa(queCKHx 3aJlaHui

110 U3y4aCMBbIM pasJciiaM 3aaa4 Ha 3K3aMCH HC BBIHOCATCA.

Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa
1. (teoperuueckuit  Bompoc) 3agaya  TOYEUYHOW  alIpPOKCHUMAIIUHU.
HNaTepnosiunoHHbIA MHOTOUJIEH JIarpaHika.
2. (teopetuueckuii Bonpoc) OCHOBBI KOHEUHO-3JIEMEHTHOTO MOJIEIUPOBAHUS

B nakere PDE Matlab.

IpuHuun cocTaB/ieHUs1 IK3AMEHALIMOHHOI0 OUJjIeTa
IlepBpiii  BOHpOC  SBIAETCA TEOPETHYECKMMM W MPEIHA3HAYEH A
OLICHUBAHMUS IIOPOTOBOIO M  MPOJBUHYTOIO YPOBHS OCBOCHMS JUCLIUIUJIMHBL.
Bropoii Bompoc  mpeaHa3Hauye€H ISl OLIEHKH BBICOKOIO YPOBHSI OCBOCHUA

JUCITUITIINHBI.

KpnTepnn BBICTABJICHHUA OLHCHKHA CTYACHTY Ha 3a4€T€ 110 JUCHUILJIMHE

«I[OHO.]]HI/ITGJILHBIE riiaBbl MATEMATHKHN

Bbanasi Onenka TpedoBanus Kk c)OPpMHUPOBAHHBIM KOMIIETEHIMAM
(pEUTUHTOBO | IK3aMeHa

1 OLICHKH) (crangapTHas)

86-100 «OTIIUYHO» O1neHka «OTIMYHO» BBICTABISETCS CTYJEHTY, €CIH OH IITyOOKO

U TPOYHO YCBOWJI Y4yeOHBI Marepuajn, HCUEepIIbIBAOLIE,
MOCJIEI0BATENIBHO, YETKO M JIOTMYECKH CTPOMHO u3jaraer
TEOPETUYECKHE OCHOBBI BBIYMCIMTEIBHBIX METO/I0B, CBOOOIHO
CIpAaBIIETCS C, BONPOCAMU M YMEET MPUMEHSTh 3HAHUS
CHCTEMBbI KOMIBbIOTepHOH MaremaTukuMathcadamst momyuenuns
pelleHusi, MPaBUIbHO OOOCHOBBIBAET MOJIYYEHHOE pELICHHE U
OILICHMBAET €r0 NOTPELIHOCTb.

76-85 «XOpPOULO» O1rieHKa «XOpOIIO» BBICTABIISCTCS CTYACHTY, €CIIH OH TBEPJO
3HAET TEOPETHYECKUE OCHOBBI BBIYMCIIUTEIBHBIX METOJIOB,
IPaMOTHO ¥ IO CYIIECTBY M3JaraeT MaTepuall, He IOIyCKas
CYILIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABIIHHO
NPUMEHSIET TEOPETHYECKHE TIOJNOXKEHHS TPH  PEIICHUH
NPaKTUYECKUX 3a/1ad, BIAJCeT HEOOXOAMMBIMU HABBIKAMHU
NpUMEHEHHs BhIYKCInTeNpHOro nakera Mathcad.

61-75 «yooenemeopu | OLEHKA «YJOBJICTBOPUTEIHLHO» BBICTABIISIETCS] CTYICHTY, €CIH




menbHO» OH UMEET 3HAHHUS TOJHLKO OCHOBHOI'O Marepuala, HO HE YCBOWII
JeTayiei, JT0MyCcKaeT HETOYHOCTH, HEAOCTATOYHO MPABUIILHBIC
(OpPMYIHPOBKH, HAPYILEHHS JIOTHIECKON IIOCIIEA0BATEILHOCTH
B H3JO0KEHHH MPOrPaMMHOIO Marepualia, HCIBITBIBACT
3aTpyJHEHUS IPH BBIIOJIHEHMH IPAKTHYECKUX paboT ¢
[IOMOIIBIO BEIYUCIUTENLHOr0 nakera Mathcad.

0-60 «neyooenemsop | OLIGHKA «HEYIOBJICTBOPUTEIBLHO» BBICTABISICTCS CTYJICHTY,
umenbHo» KOTOPBIM HE 3HACT 3HAYUTEIILHOW YaCTU MaTepuaa, JOIyCKaeT
CYIIECTBEHHBIC  OMMOKH, HEYBEPEHHO, ¢  OOJBIIMMHU
3aTPyJHEHHUSIMH BBIMTOJHSET MTPAKTUIECKIE PAOOThI, CBSI3aHHBIE
C T[pHMEHEHHEM BBIYHCIUTEIbHOro makera Mathcad.
OlLieHKa«HEYJOBIETBOPUTEITHLHOY CTaBHUTCS CTYyACHTaM,
KOTOpPbIE  HE  MOTYT  TPOJOJDKUTH  OOydYCHHE 0e3
JIOTTOJTHUTEIIbHBIX 3aHATUI 110 COOTBETCTBYIOIIEH JUCLIUIUIMHE

OneHo4vHbIe cpeacrea nJjs TeKyI]_leﬁ arrecranmum

Bomnpocs! 1151 codeceoBannii Mo JUCHUILIHHE «/[0oMOJIHUTEIbHBIE TJIABbI
MaTeMaTHKN»

3ansaTus 1-3

1. AnmnpokcumainoHHble (OPMYJIbI JJisl MPOU3BOJHBIX MEPBOTO M BTOPOTO
nopsiaka. [Topsaok morpemHocTH.

2. Metoawl Diinepa, Pynre-Kyrra pemenus 3agaun Komm niusOJ1Y, oreHnka
norpemHocty. IlpakTudyeckoe MpaBWIO JIsI OLEHKU TMOTPEIIHOCTH (JBOMHOM
nepecyer). 3aBUCUMOCTh IMOTPEITHOCTH OT I1ara.

3 3auartusa 4-5

5. 3amaya TOYe4yHOM anmpokcumanuu (QyHKuA. VHTEpnonsIUOHHBINA
MHorouieH Jlarpanxa.

6. Kycouno-nuneinas, KyCOYHO-KBaJApaTUYHAS arnIpOKCUMAaIUs.
NuTepnonsnust KyOU4eCKUM CIUIaHOM.

7. Meron  HauMEHbBIIMX  KBaApaToB.  JIMHEWHas,  KBaJpaTuyHasd,
MoKa3aTesibHasi perpeccus.

3ausTus 6-7

8. ®opMynbl MNPSIMOYTOJBHUKOB, Tpamnenuii, CumicoHa MNpUOIMKEHHOTO
BBIYUCJICHUS UHTETPAJIOB.

9. KBagparypusie popmynsl ["aycca-UebObimena




3ansaTus 8-9
10. CnyyaiiHble BEIMYHUHbBI, pPABHOMEPHOE, HOPMAJIbHOE PaclpeieICHUE.
11. Meron Mounte-Kapio BeIlUMCIIEHNS ONPEEIEHHBIX HHTETPAJIOB.

12.Meton MonTe-Kapio BelUKCIIEHHS] ONPENEIICHHBIX HHTETPAIOB, KPATHBIX

WHTETPAJIOB.
13. VYpaBHenus Makcpeia
14, Tenerpadnoe ypaBHeHue
15. MeTton pa3neneHus MEPEMEHHBIX PEIICHUS 3a/1a4i0 paclpeaeIeHUH

MMOoTCHOMAaJIa JICKTPUICCKOTO I10JIA B HpHMOYTOHBHOﬁ 00aCTH.

16. OCHOBBI KOHEYHO-JIEMEHTHOTO MojennpoBanuss B makere PDE

Matlab.

KpuTepuu oneHkmu:

v' 100-85 6Gamwios BbICTaBIsieTcss  cryneHty, ecau 100-85 OGamwioB
BBICTABIIACTCS CTYACHTY, €CIM €ro OTBET IIOKa3bIBa€T IPOYHBIE 3HAHUS
TEOPETUYECKHX OCHOB BBIUMCIUTEIHFHOM MaTEMaTHKH, OTIMYAETCS TIyOWHOU W
MOJIHOTOM PaCKPBITHsI TEMBI; BJaJlcHUE TEPMUHOJIOTMYECKUM annapaTroM; yMEHUeE
00OCHOBaTh TMPHMEHEHHE OMPECICHHBIX BBIYUCIUTEIBHBIX METOJOB C TOYKH
3peHUs] MX MOTPEIIHOCTH, HCIOJb30BaTh ISl PEIICHHS BO3MOXXHOCTH TMaKeTa
Mathcad.

v’ 85-76 0GamioB  BBICTABISETCS  CTYAEHTY, €CIH  €ro  OTBET,
OOHapyXMBAIOIIMA NPOYHbIE 3HAHHUS TEOPETUUYECKHMX OCHOB BBIYMCIUTEIBHON
MaTeMaTHKH, OTJIWYaeTcs TIyOMHOH W  TIOMHOTOM  PacKpbITUS  TEMBI;
JEMOHCTPHUPYET BIIaJIEHUE TEPMHUHOJIOTHUYECKUM arapaToM; yMeHHe 0O0OCHOBATh
IPUMEHEHUE ONPECIICHHBIX BBIYUCIUTEILHBIX METOJIOB C TOYKU UX MOIPEUIHOCTH
JUTSL pEIICHUS MaTeMaTHIEeCKUX 3a/1a4, JIOTUYHOCTD U MOCIIEIOBATEIbHOCTh OTBETA.
OnHaKo JAOIMyCKaeTCs OJ{HA - BE HETOYHOCTH B OTBETE.

v’ 75-61  Gamun  BBICTABISETCS  CTYAEHTY, €CIIM  €ro  OTBET,
CBUACTEIbCTBYIOIINNA, B OCHOBHOM, O 3HAaHWW OCHOBHBIX IOJIOKEHUH

TCOPCTUICCKUX OCHOB BBIYHCJIUTEILHOU MaTCMaTHKH, ACMOHCTPUPYCT



HEJOCTAaTOYHYIO TUIYOMHY W TIOJIHOTY PAaCKPBITHS TEMbI, HSJJOCTATOYHOE BIIAJICHHC
BO3MOKHOCTSIMH BBIYMCIMTEIBbHOrO Imakera Mathcad, memocratouno cBoOOmIHOE
BJIQJICHUC MOHOJIOTHYECKOH peublo, HaPYIICHHUSI JIOTUIHOCTH U
IIOCJICIOBATEILHOCTH OTBeTa. JlomyckaeTcss HeCKOJIbKO OMIMOOK B COJCPIKaHHH
OTBeTA.

v 60-50 OGamioB  BBICTABIISICTCS  CTYJIEHTY, €CIIM €ro  OTBET,
OOHApY)KMBAIOIIMIA HE3HAHUE OCHOBHBIX IIOJIOKCHUH TEOPETHYCCKUX OCHOB
BBIYHCIIUTEIFHOM MaTeMaTHKH, OTJIMYAeTCS HETIyOOKHM pACKphITHEM TEMBI;
HE3HAHWEM OCHOBHBIX BO3MOXKHOCTCH NPHUMEHEHUS BBIYMCIUTEIBHOTO ITaKeTa
Mathcad; cmaObiM BlIaJIcHHEM MOHOJIOTHYECKON PEUbl0, OTCYTCTBHEM JIOTHUYHOCTH

H I10CJICA0BAaTCIIbHOCTH. HOHYCK&IOTCH CCPBC3HELIC OIIIMOKY B COACPKAaHUU OTBCTA.



