Mporpamma ancumnnvHbl "BelancnutenbHas donauka (MpakTukym Ha SNeKTPOHHbIX BblyMcnTenbHbIX MawmnHax)"; 03.03.02 dusunka;
3aseqyownii kadenpoi, a.H. (npodeccop) MNpowwnn HO.H.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
BbluncnutenbHas dounsuvka ([pakTukyM Ha 9NEKTPOHHbIX BbIYMCAUTENbHbIX MawnHax) b1.6.15.2

HanpasneHue nogrotosku: 03.03.02 - dusuka
Mpodonnb NOArOTOBKWU: HE NPEenyCMOTPEHO
KBanudomkauus BbinyckHvka: 6akanasp
dopma 0by4eHUs: 04HOE

SA3bIk 00y4eHNs: pyccKuia

ABTOp(bl):

MpowwuH O.H.

PeueH3eHT(bl):

Tatopckumin [1.A.

COIMACOBAHO:

3asenyowmnin(as) kagpenpon: MpowwnH 0. H.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToan4eckas kommcems NHeTuTyTa o|ov|3vn<|/|:

MpoTtokon 3acepnaHnsa YMK No or" 201_r

PeructpaunoHHbii No 634717
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 634717 BEE YH H

ARl | AL O



Mporpamma ancumnnvHbl "BelancnutenbHas donauka (MpakTukym Ha SNeKTPOHHbIX BblyMcnTenbHbIX MawmnHax)"; 03.03.02 dusunka;
3aseqyownii kadenpoi, a.H. (npodeccop) MNpowwnn HO.H.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbii Homep 634717 5AE
CtpaHnua 2 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnvHbl "BelancnutenbHas donauka (MpakTukym Ha SNeKTPOHHbIX BblyMcnTenbHbIX MawmnHax)"; 03.03.02 dusunka;
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Mporpammy aucumnnnHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (npodgoeccop) MpownH
HO.H. Kadbenpa teopeTtudeckoin comsnkn OtoeneHne doumsnkn , Yurii.Proshin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocBoeHMs ancumMnanHbl "BolancntenbHasa onsnka” SensioTCS N3y4eHne MeTonos
4YMCNEHHOro PeLeHnNs N KOMMNbIOTEPHOro MOOENNPOBaHNS HEKOTOPbLIX 3a4a4 PU3NKN, UMerLLnX
obwuin xapakTep, a Takxe BblpaboTka HaBblkOB paboTbl 1 NPOrpamMMMpPOBaHMS B COBPEMEHHbIX
nakertax, yMeHus Haxox.aneHus nHgopmaumm B UHPOPMALIMOHHbBIX CETAX U YMEHUS NpeacTaBnaTb
noJsly4eHHble peadynbrarhl

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.15 ducumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 03.03.02 Pursmka n oTHOCUTCS K 6a30BOI (06WEeNpPOdECCNOHANBHO)
yactu. OcBamBaetcs Ha 3 kKypce, 5 ceMecTp.

NS 0OCBOEHUS ANCLUMUNANHBI HEOOXOAUMbBI 3HAHUS AUCLUMANH: YACTIEHHBIE METOLbI U
maremaTnyeckoe MooenMpoBsaHune, nporpamMMmpoBaHne, MateMaTn4yecknin aHanma,
oncpcpepeHLManbHble ypaBHEHWS, KYpPCbl TEOPETUYECKON OM3UKK, KypCbl 0bLiein donamnku, Teopum
PYyHKUMIA KOMMNEKCHOW NepemMeHHO, BEKTOPHbIA N TEH30PHbIA aHanns, BapuaunoHHOe ncyncneHme,
TEopWsi BEPOSITHOCTU 1 'MaTemMaTnyeckas ctatucTmka slsnsetcs 6a3oBoi AUCUMNIMHOK Ans
pas3BUTUSA HABbIKOB MCMONb30BaHNSA NHADOPMALIMOHHBIX TEXHONOMMIA ONS YCnewHon
npodheccrnoHanbHOM AESTENBHOCTH, MO3BONUT B Aa/IbHEMWEM N3y4aTb KYpPChbl 0OLEeHay4YHOro n
NpodheccrnoHanbHOro LMKI0B OCHOBHOW 06pasoBaTtenbHO NporpamMmbl 6akanaespuara u
mMarucrpartypsbl.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytolWwme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL MU

OlK-3 CNocoBHOCTLIO MCMOIb30BaTh 6a30Bble TEOPETUHECKNE 3HAHMUS
(NMpodpeccmoHanbHble doyHOaMeHTaNnbHbIX pa3aenos obLel u TeopeTUHEeCKon On3nKM
KOMNeTeHuunm) 0N peleHns npogpeccrnoHarnbHbIX 3a4ad

OMK-4 CMOCOBHOCTBIO MOHMMATb CYLHOCTb 1 3HaYeHne nHdopmaumm B
(NPOchecCMoHanbHbIe pPasBUTMN COBPEMEHHOIO 00LEeCTBa, 0OCO3HABaTh OMACHOCTb U
KOMNETEHLIN) yrpo3y, BO3HMKatowWme B 3TOM npouecce, cobnoaats OCHOBHblE

TpeboBaHNs MHGOPMALIMOHHO 6e30nacHOCTH

ONK-5 CNOCOBHOCTbIO NCMNONb30BaTh OCHOBHbIE METOLbI, CMOCOOLI U
cpencTBa nony4yeHns, XxpaHeHns, nepepaboTkm nHpopMaLmm 1

npo NOHasbHbI
(MpocpeccuoHanbHbie HaBblkK PaboTbl C KOMMBIOTEPOM Kak CO CPEACTBOM yrnpaBneHus
KOMreTeHuunn) -

NHdpopMaLnen

CNOCOBHOCTLIO pelwaTb CTaHAaPTHbIE 3a4a4m
OrMK-6 npodpeccnoHanbHOn AeaTenbHOCTU Ha OCHOBE
(NDOCOECCHOHANbHbIE MHCPOPMALMOHHON 1 BrMbnnorpacnyeckoin KynbTypbl C
KOMMETEHLINM) npUMeHeHneM NHGPoPMaLMOHHO-KOMMYHNKALNOHHbIX

TEXHONOT W 1 C y4eTOM OCHOBHbIX TPpeboBaHWi
MHCPOPMALIMOHHON 6e30MacHOCTM
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTbIO npoBOONTb HAYy4YHblE NCCNENOBaHNA B
n36paHHo 06nacTy aKCnepuMeHTanbHbIX 1 (UNK)

Lncpp komneteHLUN

MK-2 o

T TUYECKMX OM3NYECKUX UCCNEed0BaHNIA C MOMOLLb
(MpocpeccuoHanbHeie C(e)gpzMeHeHCom nql)/lﬁ?é HeoC|7| 6a3t(>:|C(BeT£<l)OM lajl/lcneccncc)»KOHucl)roPo
KOMMeTeHuunm) P prbop

dom3nyeckoro 06opynoBaHUS) U NHAPOPMALIMOHHBIX TEXHONOT WA
C Y4ETOM OTE4YECTBEHHOrO 1 3apybexHoro onbiTa

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3HaTb COBpEeMEHHbIe anmnapartHble U NPorpaMMHble CPeACTBa BbIUCIUTENbHOWM TEXHUKW, MPUHLUMMDI
opraHn3aummn NHPOPMALIMOHHbBIX CUCTEM, COBPEMEHHbIE NMHGOPMALIMOHHBIE TEXHONOrMM ANs
pelweHns nanyecknx sagad

2. IONXeH yMeTb:

YMeTb ncnonb3osatb NHOPOPMALIMOHHbIE TEXHONOTUW ONS peweHns Pusnyeckmnx 3asay, NnoHMMaTb,
nanaratb N KPUTUHECKN aHANN3NPOBATb 6a3OBYIO 06U.l,eC*)I/I3I/Il-IeCKyPO nHpopmMaLUo U HaxoauUTb ee B
WHJPOPMALIMOHHbIX CETSAX

3. 0OMXEeH BnageTb:

Bnapnetb HaBblkaMu MCNONb30BaHNS NHPOPMAaLIMOHHbIX TeXHoNnorun ang peweHns punsn4eckmnx
3anayd n npencrtasneHnd pesynbtaTtoB

4. NONXEH LEeMOHCTPMPOBaTb CNOCOBHOCTb M FOTOBHOCT:!
LeMoHCTprpoBaTh CNOCOBHOCTb K AanbHeiweMy 06yHeHuio

4. CTpyKTypa u cogepxaHue AUCLMUMNINHBI/ MOayns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLUMMANHBI 3a4€eT B 5 cemecTpe.

CyMmMapHo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. KomnbioTepHoe
MOLEeNnpoBaHve B
ouauke: cnocoobsl,
npueMbl, METOAbI.
OCHOBHble Hay4Hble
naketbl (MatLab, Maple,
Mathematica, Origin,
1 Derive). Peannzauns 5
‘laHanuTUYecKkmx
pacyeToB B
BbIYNCANTENbHbBIX
nakerax.
MporpammmpoBaHme n
BblYMCIIEHME B NAKeTe
Matlab.

YCTHbI onpoc
1-3 6 6 0 Ortuer

Tema 2. HucneHHoe
peweHve
anrebpanyeckumx
ypaBHeHun. YucneHHble
mMeTonbl
‘InHTEerpupoBaHms.
Pewenne
andpgoepeHumnanbHbIX
ypaBHeHuii. [MoHsaTre o
metonax MoHnte Kapno.

Tema 3. CymmnpoBaHue
no peleTke.
MNpencraeneHune
Hay4HbIX pe3ynbTaToB C
3 [TOMOWbIO0 PasAMHHbIX 5
‘InakeToB. NpnynHbI
nosiBneHms ownbok B
YMCNEHHbIX pacyeTax.
MNpencraeneHune
Hay4HbIX pe3ynbTaToB.

Tema 4. Konnoksuym no
TeopeTn4ecKon Yyactu
‘|(nucbMeHHas
KOHTPOJIbHAs To4YKa)
Tema 5. PeweHune
npakTn4ecknx 3agad Ha
5.|komnbioTepe ¢ 5 10-18 0 16 0
oTyeTamu (KOHTPONbHbIE
TOYKM).

Tema . Itorosas

" |dopma KoHTpONA

NToro 18 36 0

YCTHbIN onpoc
5 4-6 6 6 0 Ortyer

YCTHbI onpoc
6-9 6 6 0 Ortyer

Konnoksuym

Ortyert

3ayet

4.2 CopepxaHue oUCLUNMUHbI
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Tema 1. KomnbloTepHoe MopenupoBaHue B couamnKke: crnocobbl, npuemMbl, MeToabl. OCHOBHbIE
Hayu4Hble nakeTtbl (MatLab, Maple, Mathematica, Origin, Derive). Peannsauusi aHanutn4yeckux
pacyeToB B BblYMCUTENbHbIX NakeTax. NporpammupoBaHme n BbiyucneHne B nakete Matlab.

JIeKLMOHHOe 3aHsiTne (6 4yaca(oB)):

KomnbioTepHoe MofenmpoBaHue B ouanke: cnocobbl, npuembl, MeToabl. MNporpamMmHas peannsauus
YMCNEHHOro aHann3a: 0630p OCHOBHbIX MakeToB M NporpaMMHoro obecneveHus (MatLab, Maple,
Mathematica, Origin, Derive u gp.). lNpuMeHeHne NHPOPMALMOHHBLIX TEXHONOTUIA B om3nKe (puamnka
B VIHTepHeTe). Peannsauns aHanuTU4eCckmx pacyeToB B BblYMCIUTENbHbIX NakeTax.
MporpammupoBaHmne 1 BblumcneHne B nakete Matlab. O63op cneumanbHbix nakeTos (toolboxes).
Simulink, cumBonbHbIe BbluMcneHus, fitting, rpadwvka, n op. naketol. Peanusauns aHanMtm4eckmx
pacyeToB B BblMMCANTENBHBIX NakeTax: Mathematica, Maple, Derive, MathCad, MatLab n op. O630p
BO3MOXHOCTEN. [MprMepbl UCMONb30BaHUS.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

OCHOBHble NpreMbl NPOrpamMMUPOBaHNS 1 BblducneHnii B nakete Matlab. O630p BO3MOXHOCTEN.
Onepartopbl 1 pabota ¢ maccusamu. ['paduka. ["padomyeckunin uHTepderic nonb3osarens. PelweHne
3a[a41 MOLENMPOoBaHMS.

Tema 2. UucneHHoe pelueHue anrebpanyeckmx ypaBHeHU. YncneHHble MeToabl
MHTerpupoBaHusi. PewneHne gudpcpepeHumanbHbix ypasHeHUi. NMoHaTne o metopgax MoHTe
Kapno.

JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

YncneHHoe peweHne anrebpanyecknx ypaBHeHWn. PeweHne ondpdpepeHumanbHbIX ypaBHEHNI
Meton Ovinepa. Metogpl PyHre-KyTtTa. Ceto4Hble doyHKUUKN, pa3HOCTU. Pa3HOCTHbIE ypaBHEHHUSI.
["'paHnyHble ycnoeus. PeweHne ondgepeHumanbHbliX ypaBHEHUA B HaCTHbIX NPON3BOLAHbIX. MeTonq
CEeTOK N KOHeYHbIX anemMeHToB. OCHOBHble pelwareny audpgepeHumanbHblx ypasHeHnn B MatLab.
AHanuTtuyeckue peweHnuns. Busyanusaums pewennin. Metoabl MoHTe Kapno (MHTerpuposaHue,
pacyeT Yncna pi, reHepaTopbl ClydYamHbIX YUCeN, NPOBepPKa NapHbIX KOPPENALNA, ynydleHune
reHepaTopa; reHepaums cnydaHbiX YACEN C 3aaHHbIM pacnpeneneHnem, Bbibopku (npocTas,
OrpaHnYeHHas 1 No 3Ha4YNMMOCTK). HUCNeHHble MeTodbl MUHTErPUPOBaHMS (METOL Tpaneunn, MeToa
CwumncoHa, meton MoHTe-Kapno, B TOM 4yncne ¢ HepaBHOMEPHbIM pacnpeneneHmemM BepoaTHOCTH)

npakTnyeckoe 3aHsitne (6 4aca(os)):

MoaenupoBaHue yncna Pi, nHTerpnposaHme metongom MoHTe-Kapno B TOM yncne ¢ BbI6OpKoii No
3Ha4ymMmocTu. [iBnXeHue 3apsXXeHHON YacTuupbl B Nofe O4HOro, ABYX HENOABMXHbIX 3aPSL0B.
LBuxeHve nynu nog OencTBueM cun Taxectu n Tpexus. Pewexve B MatLab. Ocumnnatop BaH nep
Mons. Mpobnembl peweHuns B MatLab ons pasnuyHbix pewarenei.

Tema 3. CyMMMPOBaHMe no pewietke. NpencraBneHne HayyYHbIX pe3ynbTaToB C MOMOLLbIO
pa3nunyHbiX naketos. MNPpUYNHBbI NOsIBNEeHUS OLUMOOK B YACNEHHbIX pacuetax. lpencrasneHne
Hay4HbIX pe3y/ibTaToOB.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

CymmupoBsaHue no pewetke. Meton 9BbeHa. Meton 3sanbaa. lNoctosHHas ManenyHra. MNpuynHbl
nosiBNEHNs ownbOK B YNCNEHHbIX pacyeTax (nmpeaen, YyBCTBUTENbHOCTb K MICXOOHbIM AAHHbIM,
nocnenoBatenbHble NPUONMXEHNS, HEYCTONYNBOCTb anropnTMoB. [peacTaBneHme HayyHbix
pe3ynbtaTtoB (LaTeX vs WinWord, PowerPoint, Origin): ctaTbun, npe3eHTauunmn, ksannukaumoHHbIe
pabotbl, FOCThbI.

npakTudeckoe 3aHsitne (6 yaca(os)):

BbluncneHne noctosaHHom MapenyHra ong Kpuctanios Tvuna neposckuTa v weennuta Mmetonamm
9BbeHa 1 IdBanbaa. CpaBHeHWe pe3ynbTaTos. [1peacTaBneHne HayyHbIX pe3ynbTaTos.
Ncnonb3osaHue LaTeX, WinWord, PowerPoint, Origin. Nogrotoska n ogpopmneHune crtaten,
npe3eHTauunii, KBanmunkaunoHHbIX paboT.

Tema 4. KonnokBuyM no TeopeTnyeckom 4yactv (MMCbMeHHasa KOHTPOJIbHas TOYKa)
npakTnyeckoe 3aHsitne (2 4aca(os)):

NToroeas nncbMeHHasi paboTa no TeopeTnyeckor Yactu kypca. Bonpocbl npreeneHsl B n.6.
Tema 5. PelleHue npakTMyecKux 3apay Ha KOMMNbrOTEpPe C OTYETaMM (KOHTPOJNbHbIE TOUKM).
npakTudeckoe 3aHsitne (16 4aca(oB)):
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3aseqyownii kadenpoi, a.H. (npodeccop) MNpowwnn HO.H.

PeweHne HeCKONbKUX NPaKTUYECKMX 3a4a4 Ha KOMMNbIOTEPE B COOTBETCTBMMN C NpuiaraembiM
CMUCKOM (CM. N.6) Ha Bbibop Npenonasartens un ctyaeHTa. C NMCbMEHHbIMU 0TYEeTaMM.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNibHOM paboTbl AUCLMUNNHBI (MOOYNS)

Buabi
Hepens | camocTosiTensHon [TpyAo0eMKOCTb
cemecTpa paboTbl (B yacax)

CTyOEeHTOB

dopMbl KOHTpONS
CaMOoCTOSITeNIbHOWN
paboTbl

N Paspen

JucumnnuHbl CemecTp

Tema 1. KomnbtoTepHoe
mMogenupoBaHue B
huaunke: cnocobsl,
npuembl, METOLbI. NoAroToBka K 16
OcCHOBHbIE Hay4Hble oTyeTy
naketbl (MatLab, Maple,
Mathematica, Origin,
Derive). Peannzauns
‘[aHannTnyeckunx
pac4yeToB B
BbIYNCNIUTENbBHbIX
naketax. noaroToBka K
[MporpammupoBaHme n YCTHOMY Onpocy
Bbl4MCNEHNE B NakeTe
Matlab.

oT4yert

2 YCTHbI ONpocC

Tema 2. YucneHHoe
peleHve
anrebpanyeckmx
ypaBHEeHWUn. YucneHHble
MeToLbl
2. WNHTErpupoBaHnS. 5 4-6
PeweHne
andpgoepeHumnanbHbiX
ypaBHeHuia. [MoHsaTHe o
metonax MoHTe Kapno.

Tema 3. CymmupoBaHue
no peleTke.
[MpencrasneHve
Hay4HbIX pe3ynbTaToB C
MOMOLLbIO Pa3NYHbIX
‘InakeTtoB. NpnynHbI
nosiBNeHnst owmnbok B
YMCNEHHbIX pacyeTax.
[MpencrasneHve
Hay4HbIX pe3ynbTaToB.

Tema 4. Konnoksuym no
4 TEOPEeTNYECKON YacTu 5 10 [moaroToBka K 5

"l(NMCbMeHHas KONNOKBUYyMY
KOHTPOJSIbHAs TOo4Ka)

Tema 5. PeweHne
npakTuyecknx 3agad Ha
5.[koMnbloTEpE C 5 10-18
oT4eTaMmu (KOHTPObHbIE
TOYKM).

NTtoro 90

noaroToBk
o4roToBka K 14

oT4yety oTHeT

noarotoBka K o

THbIN On
YCTHOMY onpocy ye onpoc

noaroToBka K

ey 16 oTyeTr

noarotoBka K

YCTHOMY OMPOCY 2 YCTHbIA onpoc

KONnokenym

noaroToBka K

oTuety 36 oTyer
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

NHTepakTnBHble TexHonorun. MpoBeneHne nekumii 1 NPakTkK C UCMONb30BAHNEM COBPEMEHHbIX
BbIYUCNINTENBHON, MyNbTUMEONAHON TEXHUKN U NPOrpaMMHOro obecneyeHms.

Wcnonb3aytotes cnenyowme oopMbl y4ebHo paboTbl: NEKUMU, NPaKTUYECKNE 3aHSATUS, KONNOKBUYM,
camocTosiTenbHas paboTa cTyaeHTa (BbINONHEHUE UHANBUOYANbHbBIX JOMALHNX 3a4aHWiA),
KOHcynbTauum. dopma atrectaumm: 3adet. Metoamyeckne matepuanbl pasmelleHbl B MIHTEPHETE Ha
caite MiHctntyta ®nsmku. BeneHve 6annbHO-pERTUHIOBOR CUCTEMBI.

KoHcynbTauum npoeoastcs B 0603Ha4YEHHOE B pacnmcaHuy Bpems 1 B pexume "online".

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPOsSi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. KoMmnbloTepHoe MoaenupoBaHue B huamnke: cnocobbl, npuembl, MeToabl. OCHOBHbIE
Hay4Hble naketbl (MatLab, Maple, Mathematica, Origin, Derive). Peannsauus aHanutn4yeckux
pacuyeToB B Bbl4UCUTENbHbIX NakeTtax. [porpaMmMupoBaHue n BblducneHue B nakete Matlab.

OT4yeT , NpMMepPHbIE BOMPOCHI:

MogoenunpoBaHne obMeHa Npodeccop - CTYAEHTbI - BbIYMCIIEHNE BEPOATHOCTEN COBLITWIA, Kak aHanor
meTona MoHTe-Kapno. KakoBa BepoATHOCTb BbiMrpbiwa npogeccopa, oTaenbHoro ctyneHTa. Kak
3aBUCAT 3TV BEPOSTHOCTM OT NapamMeTpoB 3ajaym (CyMm obMeHa, konmyecTsa 0OMeHOB, 1 T.4.)

YCTHbIi ONPOC , MPMMEPHbIe BOMPOChHI:

YucneHHbin aHanua n mogenuposaHue. B 4yem pasHuua? KomnbioTepHoe MogenvpoBaHme B OU3KNKe:
cnocobbl, NpreMbl, MeToabl. [porpamMmMHas peanmaaums YNCNeHHoOro aHanmaa. lNepeyncnexHve
OCHOBHbIX MAKETOB MPOrpamMMHoro obecneyeHuns. NMpumeHeHne KOMMNbOTEPOB B hn3anke. Kakne
nporpammbl 1 ons 4ero ucnonbaytotca? MNporpamMmmHas peannsauns YUCNEHHOro aHann3a 1 Hay4Hom
rpagoukn: - OCHOBHble BO3MOXHOCTH Origin. - TexHonorus pabotbl ¢ Origin. - OCHOBHble
BO3MOXHOCTM MatLab v ero ocobeHHocTw. - MNakeTbl MatLab. YTo Takoe toolboxes u ons 4yero oHu
HY>XHbI? - TexHonorus pabotbl ¢ MatLab. MIHTepakTuBHbIi pexum. - TexHonorus pabotsl ¢ MatLab.
MporpammmpoBaHmne. PyHkumn. - OCHOBHbIE BO3MOXHOCTM Maple 1 ero ocobeHHocTW. - TexHonorus
pabotbl ¢ Maple. VIHTepakTuBHbI pexuM. - TexHonorus paboTel ¢ Maple. MporpammupoBaHue.
DyHKuuK. Hto Takoe ouTTrHr? Nonb3osanuch nx Bbl Takon npouenypoi. MNMpumepsl Ons vero
MCNONb3yeTCs MYHKT KOHTEKCTHOro meHto Origin " label tics "?

Tema 2. YUncneHHoe peLueHue anrebpanyeckmx ypaBHeHU. YncneHHble MeToabl
MHTerpmpoBaHus. PewieHne audpchepeHumnanbHbiX ypasHeHUN. NoHaTue o metopax MoHTe
Kapno.

OTHET , NPUMEPHbIE BOMPOCHI:

MonenupoaHue yncna Pi, nHterpmposaHue MetonoM MoHTe-Kapno B ToM 4ncne ¢ BbIBOpKOW No
3HaunMocTn [IBmxeHne 3apsXeHHON YacTuLbl B MONIe OOHOro, ABYX HEMOABUXHbIX 3apanoB. Kak
ceectun 1Y 2 nopsaaka k cucteme OLLY? Anroputm. MNpobnembl pelweHns. [ BuxeHne nynm nog
NeCTBMEM CUN TAXeCTU 1 TpeHus. NoctaHoBka 3anayn. Kak ceectn LY 2 nopsaka Kk cucteme
O4Y? Bug pewenns B MatLab. JanbHelwee ynydwerHne mogenn? OcumnnsaTtop Ban gep MNons. Kak
ceectu LY 2 nopsaaka k cucteme OL1Y? Xectkoctb cuctembl OLLY. MNpobnembl pewerns B MatLab
ONs pasnnyHbiX pewarenen.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

CpaBHeHune meToga Tpaneuunin unm metoga CnmncoHa ¢ metogamm MoHte-Kapno. Nepeuncnutb
Heckonbko pewartenen 1Y 8 MatLab. Nx ceoncTea n BO3MOXHOCTU. AHanuTnyeckoe peweHne LY.
Peannsauns B MatLab. Metoabl MoHTe Kapno. (UcTtopns n 0CHOBHbIE NMpuHUMNbIL. [1pumepsl
npumeHeHns. iHTerpnpoBaHune. Pacyet ynicna . CnyyariHoe 6nyxaaHue. 'eHepaTopbl ClydariHbiX
yucen. Nx ceonctea. [NpoBepka napHbIX KOppensumi, ynydweHne reHeparopa.)

Tema 3. CymmupoBaHue no pewletke. lNpencrasneHne Hay4yHbIX pe3ynbTaToB C MOMOLLbIO
pa3nuuyHbiXx NakeToB. MpuUnHbI NOSBNEHUs OLLIMOOK B YMCIEHHbIX pacuyeTax. MpencraBneHue
Hay4HbIX pe3y/bTaToB.

OoT4HeT , NPUMEpPHbIE BOMPOCHI:
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CymMMuypoBaHMe Mo peleTke: pacyeTt NnoctosiHHoin MapaenyHra. MNpobnema cxoammocTn. BeluncneHne
nocTosiHHOW MagenyHra ons KpUcTanioB Tuna NepoBCcKMTa 1 Weennta Metofamm OBbeHa 1
Osanbga. CpaBHeHNe pe3ynbTaTos

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MpUYrHbI NOSBNEHNS OWMOOK B YUCEHHbIX pacyeTax - KoMMyTaTMBHOCTb, aCCOLMATUBHOCTb. -
[Mpenen, MaWWHHbLIA UNCUAOH (KakK HaWTK, HaNMcaTb anroputM?). - YyBCTBUTENbHOCTb K UCXOAHbIM
OaHHbIM (KOPHM MONNHOMA). - OKBUBANEHTHOCTb OOPMYN - pasHble pe3ynbTaTthl?! (kBagpaTtHoe
ypaBHeHue, ancnepcusi). - Pewenust CITAY. Mnoxo obycnoBneHHble cucteMsl. - MNepenonHeHve,
ncyesHoBeHWe nopsiaka. Kak ux npaesunnbHo obpabatbiBate? CyMMbl, MPON3BEOEHUS. -
MocnepnoBatenbHble NPUBANXEHNS (MTEPALMOHHbIA NPOLECC 1 3a4aHHas NOrPeWwHoCTb).
HeycTtonumsocTb anropmutmos. [pumep. - 3 4yero cocTonT ctaTbhsa 1 B KAKOM Nopsake oHa nuweTtca?
- Ilns yero HyxHo BeeneHune, 3akntodeHune, OcHoBHas Yactb, ObcyxaeHne, ABCTPaKT U 4TO OHU
LONMXHbI cofepxaTtb? - MNpaBuna paboTbl CO CCbifIkaMy U pUCYHKaMK B cTaTbe. - OCHOBHbIE Npasmna
NOArOTOBKM Npe3eHTauuin, NocTepos ¢ npumepamm - OCHOBHbIE Npasmia NOAroToBKY
KBanndmkaumMoHHbIX paboT 1 noknanos. - TOCT no ccbinkam. - BeiBoabl, 3akno4eHust, pesynbtaTtbl -
B 4em pasHuua? Yto o3HavatT 777 1 22 npu cO34aHUN CNUCKa MCMONb30BaHHONW nuTepaTtypbl B
LaTeX \begin{thebibliography}{777} \begin{thebibliography}{222} ....... \end{thebibliography}
\end({thebibliography}

Tema 4. KonnoksmyMm no TeopeTnyeckon 4yactm (MMCbMeHHasi KOHTPOJIbHasA TouKa)

KONINOKBUYM , NPMMEPHbIE BOMPOCHI:

Bonpocbl K KONNokBMyMy rnpuBeneHbl HAXE

Tema 5. PellleHMe npakTuyeckux 3apay Ha KoMnbioTepe € oTyeTaMm (KOHTPOJIbHbIE TOUYKMN).

OTHET , NPUMEPHbIE BOMPOCHI:
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PekomeHgaumu, anropuTMmbl 1 pa3obpaHHble npumepbl [1-6]. 1. N3ydeHune cuctembl MatlLab B
npunoxeHunn Kk pusnke 3ananms: Obwme 3anaHns: a. M3yuntb BBoaHbIe rnaebl 1-4 [2]. PazobpaTthb n
pewuTb BCe 3a0aHnsa u3d aTnx pasanenos. b. N3yunte ononHeHue "BeeneHve B cuctemy MatLab"
([2], c. 107-170). c. PasobpaTtb "Pewateny cuctem andpdoepeHumanbHbix ypaBHEHWI B NakeTe
MatLab? [1, cTp. 7] n npopewatb BCe pa3obpaHHble npumepbl. IHanBMAyanbHble 3anaHns
(pacnpenensitotcs npenogaeatenem): (1) Hekotopble NpuYMHbI NOSIBAEHMS OWMOOK B YNCTEHHbIX
pacyetax [pu-mepbl. [4,5] a. [penen, MawnHHLIA NNCUNOH (3apa4a). b. HyBCTBUTENbHOCTb K
NCXOLHbIM AaHHbIM (KOPHM nonnHoMma). c. MNocnenoBaTesbHble NPUONNXEHNS (MTepaLOHHbINA
npoLecc 1 3afaH-Has norpewHocTb). d. HeyctonymsocTb anropntMoB. (2) CymMMmpoBaHue no
peweTke. PacyeTt noctosHHOM ManenyHra ons nepos-ckuta. [4,5] a. MeTton 9BbeHa. b. Meton
9sanbga. [5] () Metoabl MoHTe Kapno. Npumepbl npumeHeHus. [4,5] a. HTerpuposaHue. b. PacueT
yucna . c. ['eHepatopsbl cnyyanHbix Yncen. MNpoeepka napHbIX KOpPensaumnii, ynydleHne reHeparopa.
"eHepauus cnyvaiHbix YUCEN C 3a4aHHbIM pac-npeneneHmem (Metoabl obpatHoro npeobpas3oBaHus
n otbopa- otkasa). d. Beilbopku (mpocTas, orpaHM4yeHHas 1 no 3Ha4MMocTw). e. NMprmMeHeHne meTona
MoHTe-Kapno ons MMKpokaHOHUYeCcKoro aHcam-6nsi neymepHoit mogenu Manura. f. Npumep pacyeta
OBUXEHNs YacTuy, B TBEpOOM Tene (ypasHeHue bonb-umaHa, ypasHeHue [NyaccoHa, MogenuposaHme,
y4yeT paccesiHnsi U Bblbop KOHEYHOrO COCTOSIHMS). (4) YncneHHble MeToLbl MHTErPUPOBaHMS (METOA
Tpaneuwnii, Mmeton Cumnco-Ha, Metoa MoHTe-Kapno, B TOM Yucne ¢ HepaBHOMEPHbIM
pacrnpeneneHn-eM BeposiTHOCTM (BbIBOpKO No 3HaYnMocTw) [4,5] (5) PeweHne auddpepeHumnanbHbix
ypaBHeHwuid. [Mpumepsbl: a. 3agaya MHOrMX Ten (TaHubl 38e31), [4] b. uccnenoeaHve siBneHus
POHOHHOW NaBUHbI - YACNEHHOE pelleHne ypaBHeHuin doHaHa-CTtpeHabepra. [5] (6) PelweHue
AndpgoepeHLmanbHbIX ypaBHEHWI B YaCTHbIX Npon3BoaHbIX. Me-ton ceTok. [4] (7) Teopus
BO3MYLLEHWI B KBAHTOBOW MexaHuke (BapuaumoHHbln MeTon Putua). [5] (8) HaxoxoeHve
napameTpoB TEOPUM U3 CPABHEHUS C SKCMEPUMEHTaNbHbIMU AaHHbIMU. MeTon HauMeHbLKX
kBagpatos. [4,5] a. WupwuHa nuHun MNMP3M B MarHuwn, [5] b. napamarHnTHbLIN pe3oHaHC Ha
napamarHUTHbIX NMPUMECSX B CBEPXMPO-BOOHMKE, [5] C. HAXOXAEHME NapaMeTpoB AM3NEKTPUYECKOM
penakcaumn B nopucTbix cteknax) [5] (9) Pabota 1 [1]. Pewatenun cuctem audpdpepeHumnanbHbix
ypaBHeHuin B nake-Te MatLab, ctp. 7 n 3agaym us atoro pasgena; (10) Pabota 2 [1]. Llenoyka
CBSI3aHHbIX FAPMOHNYECKMX OCLMNNSTOPOB: cBOOOAHbIE KonebaHus, cTp. 44 1 3a4aym U3 3Toro
pasgena; (11) Pabota 3 [1]. Lienoyka cBsi3aHHbIX FAPMOHNYECKMX OCLIMNNSTOPOB: BbIHYXXAEHHbIE
konebaHus, cTp. 63 1 3aaaqm u3 atoro pasgena; (12) Pabota 4 [1]. BonHoBble NakeTbl, ABUXYLWMXCS
B cpeqe ¢ aucnepcueii: dypbe-aHanus , cTp.74 n 3apaqm u3 atoro pasnena; (13) Pabota 6 [1].
MogoenvpoBaHue cnydarHblix cuctem, cTp. 123 n 3agaym n3 atoro pasgena; 2. icnonb3osaHne
PowerPoint, Word n gpyrux nporpamm ans noCTpoeHuns npe-3eHTauunim n otT4eTos. a. [logrotoska
ctatbm (WinWord, Penaktop goopmyn) u cneu. rpaduka b. Nogrotoeka Hay4Hom rpadouvku (Origin) c.
MonroTtoska npeseHtaumu (PowerPoint, Pegaktop goopmyn), aHumaums n cnew. rpaduka d.
MoaoroTtoeka noctepa (PowerPoint, Pegaktop goopmyn), cneu. rpaguka 3. OCHOBHbIE NPUEMBI
paboTbl ¢ cuctemoin LaTeX. a. MNMoarotoeka ctatbm (LaTeX), cneu. rpaduka. NpeobpasoaHue 13
WinWord. RevTeX. 4. Mo npofaenarHHoi paboTe Hanucatb NOMHbIA OTYET C BKIIKOYEHNEM IMCTUHIA
nporpamm 1 nonyyYeHHbIX pesynbtatos. CoaTtb goannbl oT4yeTa, NPorpamMm, AaH-HbIX U PUCYHKOB. a.
[MpencraBneHne Hay4HbIX pe3ynbTaToB (OCHOBHbIE Mpasuia v NpreMbl HanMcaHns craTemn, Te3ncos,
NOAroTOBKM Npe3eHTaunin, NoCTepoB) ¢ npu-mepamu. Jlinteparypa npveeneHa B pasgene 7: [1] =1,
OcH. nut-pa 7.1; [2] = Komn. mogenuposaHue gouns. npoueccos ¢ ucn. MATLAB, NHTepHeT-pecypchl
7.3;[3] =5, OcH. nut-pa 7.1; [4] = 2, Oon. nut-pa 7.2; [5] = Bbi4. MeTOObI B TEOP. (U3UKe,
NHTepHeT-pecypcbl 7.3; [6] = Habop 1 BEépcTka B nakete LATEX, MiHTepHeT-pecypchbl 7.3.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

3ayeT cTaBUTCS NO pesdynbTaTaM MMCbMEHHOr0 KOMNOKBMYMA MO Teop. YacTu (CM. Bbiwe n.4) n
NPaKTMYECKOro BbINONHeHNS nabopaTtopHbix paboT (Tembl 1,2,3,5)

Konnokeuym no nekumsiM + noceleHne 1 niucbMeHHbIe OTBETbI Ha NEKUMAX OalT Makcumym 40
6annos

[MMCbMEHHbI OTHET O BbINONHEHUW 5-8 nHOMBUAYaNbHbIX 3a0aHUA N3 crvcka 3agaHnii (CTOUMOCTbIO
oT 8 no 20 6annos.) - Mmakcumym 60 6annos

Bonpocbl No KONNoKBnyMy NpuBeLEHbl HAXE.
O6wwe Bonpochl
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1. Kakumu nporpammamm nn4Ho Bbl nonb3yeTtecs:

- AN pacyeToB (aHaNMTUYECKME N YUCTIEHHbIE)

- Ans Habopa TeKCToB, CcTaTel, KypPCOBbIX

- NS Habopa chopMyn 1 ypaBHEHWIA

- Ans 0opMIeHNs npeseHTauni (YyCTHble, nocTepsbl)

- AN Hay4YHOW rpadoukn (PUCYHKI, 2-X 1 3-X MEPHble rpadoukm)

- elwé 4yto-10? bpaysep, NoyTta, BMOEO- 1 TEKCTOBbLIE COOOLIEHUNS

- n ewé? Cou. cetn (kakue), obnayHble cepBuchl, MarasuHbl, ?

2. YucneHHbln aHanu3 n mogenuposaHue. B yem pasHuua? MNpumepsi.
HeO6wwe Bonpocsl

3. KomnbtoTepHoe MoaennpoBaHme B omamke: cnocobbl, nprueMbl, Metoabl. [porpamMmHas
peanusaums YACneHHoro aHanuaa: lNepeyncneHne 0CHOBHbIX MakeToB MPOrpPaMMHOro obecrneyeHmsl.

4. MprMeHeHne KoMnbioTePoB B (huanke. Kakme nporpammbl 1 Ans 4ero UCrnonb3yoTca?

5. Hay4yHas rpacouka, ctatbm u npeseHtaummn (WinWord, LaTeX, PowerPoint, Pegaktop dpopmyn),
rpadpvka v cnew. rpadguka, aurntansepbl?)

6. MprMeHeHne KOMMNbIOTEPOB B hn3nKe - nybnmkaumm.

- TexHonorus pabotbl ¢ LaTeX.

- lWabnoH ctatbn. OcHoBHbIe NakeTbl. OCHOBHbIE KOMaHAabl. Habop doopmyn. BeTaBka puCyHKOB.
Ccbinkn Ha nnuTepaTypy, PUCYHKU OOpMynbl. A3bIKN.

- [MpnmeHeHne koMnbloTEPOB B chnsunke - nybnukaumm -WinWord. MNpaeuna HanucaHns oopmyn B
Hay4HbIX nybnukaunax. Hactporika (Penaktopa coopmyn).

- Mporpammbl Habopa hopMyn 1 KOHBEPTALIMMN.

7. MNporpaMmHas peannsaums YCNEHHOro aHannsa n Hay4yHon rpagoukm: Origin
- OcHoBHble BO3MOXHOCTU Origin.

- TexHonorus pabotsl ¢ Origin.

8. lNporpaMmHas peannaaums YACNEHHOrO aHanmsa n mogenuposanus: MatLab
- OcHoBHble Bo3MOXHOCTM MatLab n ero ocobeHHocTw.

- MakeTbl MatLab. YTo Takoe toolboxes 1 ong 4ero oOHWM HyXHbI?

- TexHonorus pabotbl ¢ MatLab. IHTepakTUBHbIA pexunM.

- TexHonorus pabotbl ¢ MatLab. NporpammupoBaHme. yHkunN.

9. MNporpamMmHas peannaaums YACNEHHOro aHanuaa n MmogenuposaHus: Maple
- OcHoBHble BO3MoXHoCTM Maple 1 ero ocobeHHOCTW.

- TexHonorus pabotbl ¢ Maple. IHTepakTUBHbIA pexXuM.

- TexHonorus pabotbl ¢ Maple. MporpamMmmmnpoBaHue. yHKUNN.

10. YncneHHbin aHanna. CyMMrpoBaHue no peleTke.

- Pacuyet nocTtosiHHo MapenyHra. lMpobnema cxoouMocTu.

- MeTog 9BbeHa - nges.

- MeToq OBbeHa - anropuT™ € NOSICHEHUSMUA.

11. MeTtonbl MoHTe Kaprno.

- V\ctopunsa n 0CHOBHble NPUHLNMbI.

- [NprMepbl NpnMeHeHns.

- NHTerpupoBaHwe.

- Pacyert uncna m.

- CnyyaitHoe bnyxaaHue.

- [eHepaTopbl cnyyanHbix ymucen. Vix ceoncraa.

- [poBepka napHbIX KOPPENSLNA, ynydweHne reHepaTopa.

- FeHepaums cnyyaiiHbIX Yicen ¢ 3agaHHbIM pacnpeaeneHmem (Metoabl 06paTHoro
npeobpasoBaHnst N oTOopa- 0TKasa). 3a4eM 3TO HYXHO?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 634717 5AE
CrtpaHnua 11 13 16. 111 yHlf[

S OEALIK G



Mporpamma ancumnnvHbl "BelancnutenbHas donauka (MpakTukym Ha SNeKTPOHHbIX BblyMcnTenbHbIX MawmnHax)"; 03.03.02 dusunka;
3aseqyownii kadenpoi, a.H. (npodeccop) MNpowwnn HO.H.

- Beibopku (NpocTas, orpaHnyeHHas U no 3Ha4ymmocTw). Mpumepsbl
- Boibopka no 3Ha4nmocTtu. MNMpumepsbl
- Anropntm MeTtpononuca. lNpumepsl. Mogens UN3uHra.

- MpumeHeHne metona MoHTe-Kapno ons MMKPOKaHOHMYECKOro aHcambns AByMEPHOW MOLENU
N3wnHra.

- [lpumep pacyeTta OBUXEHMS YacTuL, B TBEPOOM Tene (ypaBHeHne bonbumaHna, ypaBHeHve
MyaccoHa, MoOoennpoBaHue, y4eT pacCesHns 1 BbIBOp KOHEYHOrO COCTOSHMS).

12. YicneHHble MeToabl UHTErpnupoBaHnS
- CpaBHeHVe MeToaa Tpaneunin unu metoga CumncoHa ¢ metogom MoHTe-Kapno.

- metoaoM MoHTe-Kapno ¢ HepaBHOMEpPHbIM pacnpeaeneHmeM BeposiTHOCTM (BbIBOPKOA Mo
3Ha4YNMOCTN)

13. lNpencraBneHne HayyHbIX pesynbTaTtos

- 13 yero cocTouT cTaThs 1 B KAKOM Nopsiake oHa nuwerca?

- OCHOBHbIE rpasuna v npueMbl HanucaHns ctaTemn, Te3ncos,

- [1ns yero HyxHo BeeneHme n 4To OHO JONXHO coaepxaTb? Nopanok HanmcaHus.

- [Ing Yero Hy>XHO 3aknto4eHne 1 YTO OHO AONXHO codepxartb? [opsanok HanmcaHus.

- [ins yero HyxHa OCHOBHas 4acTb M 4TO OHA LOMXHA cogepxartb? [opsaok HanmcaHus.
- [ns yero HyxHo O6CyXAaeHMe 1 4TO OHO AO0MKHO comepxaTb? [opanok HanmcaHms.

- [lnsi yero Hy>xeH ABCTPaKT M 4TO OH JONXEH coaepxatb? MNopsnok HanucaHus.

- Mpasuna paboTbl CO CCbiNkaMu B CTaTbe.

- MpaBuna paboTbl C pUCyHKaMu B CTaTbe.

- OCHOBHbIE rnpasuna NoAroToBKY Npe3eHTauunii, NocTepoBs C npumepamu

- OCHOBHbIE MpaBuna NoAroTOBKM KBaNMMPUKALNOHHbIX paboT 1 AOKNaL0B.

- [OCT no ccbinkam.

- BbiBOObI, 32KN04EHNS, pe3ynbTaThl - B YeM pasHuua?

14. PeweHne onddepeHumanbHbiX ypaBHEHUI.

- OcHoBHble onpeneneHns. YpaBsHeHns nepsoro nopsaaka. Meton dinepa. Metoabl PyHre-KyTra.
- [pumepsbl: 3agad4a MHOrMX Ten (TaHubl 38e3[ - Kakum [Y noaynHaoTca?).

- CeTo4Hble COyHKUMKM, Pa3HOCTK (MPOM3BOAHbIE BTOPOro nopsaka, aunddepeHumnposaHme
NPoOn3BEeOEHNS, CyMMUPOBAHME MO YacTsM).

- Pa3HocCTHble ypaBHeHUs. ['paHu4Hble ycnosus. PelweHne gugpgoepeHumnanbHbiX YpaBHEHUIA B
4aCTHbIX NPON3BOAHbIX. MeTo4 CeTOK N KOHEYHbIX 3NEeMEHTOB. JInHelHble ypaBHEHNS BTOPOro
nopsaka. 3agaya dupuxne.

- MeTton nporoHku.

- Mpumep: pacyeT KOHCTaHT CNH-0POUTaNbHOro B3aNMOLENCTBNS B NMONYNPOBOAHNKOBOA
reTepoCcTPyKType C MeTanInyeckmm 3aTBOPOM, Kak PYHKLUN HaNpsXXeHNs Ha 3aTBope. Y paBHEHNS
ApndpT-andodoysnu, lNyaccoHa, WpéanHrepa. AnropuTt™ (MMKpPOCKONMYeckas u Makpockonuyeckme
mMoLenw).

15. PeweHve ondpgoepeHumanbHbix ypasHeHuin MatlLab.
- MNepeuncnntb Heckonbko pewarenen Y B MatLab.

- Mpocton npumep OY. Peannsauns B MatLab

- AHannTtuyeckoe peweHue OY. Peanusauns B MatLab

- [IBNXeHne 3apsaxXeHHOM YacTuubl B Mofe 0QHOro, AByX HenoaBuXHbIX 3apsnos. Kak ceectn LY 2
nopsgaka k cucteme O1Y? Anroputm. MNMpobnembl pelweHmns.

- I1BuXeHne nynn non OencTBmMeM cun TaxXecTu n TpeHus. lNocrtaHoeka 3apnayn. Kak ceectu Y 2
nopsaka k cucteme O1Y? Bun pewenunsa B MatLab. JanbHenwee ynydweHne mogenn?

- Ocumnnatop Ban nep Mons. Kak ceectn Y 2 nopsaaka k cucteme OLY?

- Ocumnnsitop Ban pgep Mons. XectkocTb cuctembl OLY. MNpobnembl pewerns B MatlLab ons
pas3nuyHbIX pewarenen.
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- Cuctema JlopeHua. OTkyna oHa nosiBunacb? PasnnyHble gonsnyeckne cuctema - ogHa mogenb!
- Cuctema JlopeHua. OCHOBHble CBOMCTBA pELLEHNS.

- Cuctema JlopeHua. Ynpasngiowmi napameTp. budpypkauumn. CtpaHHbIn aTTpakTop.

16. YucneHHoe pelweHne:anropuTMbl, METOAbI U HENPUATHOCTN?

- HekoTopble npuynHbl NOSBNEHNS OWMNOOK B YACIEHHbBIX pacyeTax

- KoMMyTatuMBHOCTb, aCCOUMATUBHOCTb.

- [penen, MaWnHHBIA NNCUNOH (Kak HanTU, HanMcaTtb anropuTm?).

- HyBCTBUTENBHOCTb K MCXOOHbBIM AaHHbIM (KOPHM NOIMHOMA).

- OKBUBANEHTHOCTb OOPMYI - pasHble pedynbTtaThl?! (KBaapaTHOe ypaBHEHME, OUCnepcus).

- Pewenns CNAY. Nnoxo 0bycnoBneHHbIE CUCTEMDI.

- MepenonHeHue, ncyesHoBeHme nopsiaka. Kak nx npasunbHo obpabatbiBate? CyMMbl,
NpOn3BELEHUS.

- MocnepnoBatenbHble NPUONMXEHNS (MTEPALMOHHDBIA NPOLIECC M 3aA4aHHas NOrPELHOCTb).
HeycTton4meocTb anropmutmos. [pumep.

17. ToyeyHble 0TOOpaXKEHNS
- Yto Takoe To4eyHoe otobpaxeHue. MNpumepsi.
- KBagpatumyHoe (noructmnyeckoe) otobpaxeHue. Kak ero nonyunts? Ero cBoincTea.

- O HOMEpPHOE TOYEYHOE 0TOBPaXEHMNE - HEMOABMXHbIE TOYKU. VX yCcTOMYMBOCTb. JlecTHMLA
Ilamepes.

- O HOMEpPHOE TOYEYHOE 0TOOPaXEHME - LMKNbI pa3HOro nepuopa. Vix yctoumeocTb. JlecTHuua
Namepes.

- KBagpatumyHoe (noructnyeckoe) otobpaxeHue. Kak ero nony4ntb? Ero cBoincTea.

- Budpypkaumm yaBoeHus nepuoaa 1 nosiBNeHne xaoca (4To Takoe xaoc?) B kBaapaTuyHOM
oTobpaxeHunn

- BudpypkaunoHHas anarpamma ans ksagpaTuyHoro otobpaxeHus. Ero copaktanbHoOCTb.
YHuBepcanbHble yncna deiireHbayma.

- Kybuyeckoe otobpaxeHue. Ero ceolictea. Ectb nv Tam 6udpypkaumm yoBoeHns nepuona?

Ewe Heckonbko BOMpPOCOB

18. Ecnu oHy nynto BbICTPENUTb OPU3OHTANBbHO 13 CTBONA BUHTOBKW, a APYryto nyno 6pocutb ¢
TOW XXe CaMoWi BbICOTbI B TOT XX€ CaMblii MOMEHT, ynaayT fin 06e 13 HUX B OHO 1 TO Xe BpeMs Unu
HeT? lNogcHUTb OTBET.

19. Ecnu nynto BbICTPENUTL U3 BUHTOBKW BEPTMKaNbHO BBepX (VO = 900 Mm/c), kakoin bynet ee
OKOHYaTtenbHas CKOpoCTb, KOrga oHa nornamet B Makyllky 4Yben-TO ronoBbl BO BPEMS CBOEro noneta
BHU3?

20. Kak nonyyaetcsa MHOXmMTenb 210 npu pasnoxeHun nonmHoMa p(x) = (x — 1) (x = 2)?( x — 20) =
xM20} - 210xM19} +77?

21. Y10 o3HavatoT 777 1 22 npy co3aHnn cnmcka ucnonb3oBaHHom nutepatypbl B LaTeX
\begin{thebibliography}{777} \begin{thebibliography}{222}

292

\end{thebibliography} \end{thebibliography}

22. [1ns Yero ncnonb3yeTcs NyHKT KOHTEKCTHOro MeHto Origin " label tics "?

23. Kakoli 13 MeTo10B YNCIEHHOIO NHTErPUPOBaHNS paboTtaeT bbicTpee - "NeBbix NPSMOYTrONbHNKOB
" 1nu "npasblX NPSMOYrONbHUKOB " - 1 NoYeMy?

24. Yto Takoe puttuHr? MNonb3oBanuchb v Bbl TaKOW npouenypoi. MNpumepsb
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7.1. OcHOBHas nuTteparypa:

1. BoluncnutenbHas domasmka : npakTUYecKuian Kypce : yuebHo-metoamdeckoe nocobme / KasaH. roc.
yH-T, ®un3. dhak. ; [aBT.-cocT.] 0. H. MNpowwuH, . M. EpemuH .? KasaHb : KasaHckuii
rocyfnapcTtBeHHbIN yHuBepcutet, 2009 .- 179 c.

2. KenHep, Ox. NapannensHoe nporpammunposaHue B cpene MATLAB nns MHOrosioepHbix v
MHOIOY3/10BX BblHMCNNTENbHbBIX MaWWH : [yuebHoe nocobwue] / Oxepemun KenHep ; Hayy. pen. [. B.
Ly6pos . - Mocksa : N3a-80 MockoBckoro yHmBepcuteta, 2013 .- 292 c..

3. WamnaiiH, 1. d. PeweHne 06blIKHOBEHHbIX AndddepeHLManbHbIX YPaBHEHWI C UCMONb30BaHNEM
MATLAB : y4ebHoe nocobue / J1. ®. WamnaiiH, WN. Mapgen, C. TomncoH ; nep. ¢ aHrn. U. A.
Makaposga .- CaHkT-leTepbypr [1 op.] : JlaHb, 2009 .? 299 c.

4. Metpos, .B. Jlekuun no BeldncnnTenbHoOM MatemaTuke : yuebHoe nocobue / N. b. MeTpos, A. W.
Nob6aHos .- Mocksa : IHTepHeT-YHusepcuteT VHpopmaumnoHHbix TexHonoruii : BUHOM.
NabopaTtopus 3HaHuin, 2012 .- 522 c.

5. MpowwH, KO.H. YncneHHble metoabl v Mat.mogenupoBaHue: JIeKUMOHHbIN Matepuan.
[9nekTpoHHbIN pecypc] / KO.H.MpowwH, C.K.Carkun, P.I".[leMnHoB - KazaHb, KOY, IHCTUTYT
®duamku, 2010. - 330 cnangos. http://mrsej.ksu.ru/pro/pdf_10/ChMMM_all_10.pdf

7.2. JlononHuTenbHasa nuteparypa:

1. MNMopwHes, C.B. KomnbioTepHoe MogennposaHune comusnydeckmx npoueccos B nakete MATLAB :
y4yebHoe nocobwe : [ans CTyOeHTOB By30B, 0OyyaloWwmnxcs no cneunansHocTam Martemaruka,
NHpopmaTtrka, duauka] / C. B. MopwHes .- 3paHune 2-e, ncnpaeneHHoe .- CaHkT-MNetepbypr [n ap.]
: NaHb, 2011 .7 736 c.

2. MopwHes, C.B. KomnbloTepHoe mogennposaHune comnsnydeckmx npoueccos B nakete MATLAB. +
CD [9OnekTpoHHbIn pecypc] / U3paTtenbcTso: "Manb", ISBN:978-5-8114-1063-7, 2-e n3a., ncnp. 736
cTp. 2011 Pexwnma goctyna http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=650

7.3. UHTEepHeT-pecypcChbl:

BblumcnutenbHble MeToabl B TeopeTnyeckon duauke. / JemnHos P.I"., CankuH C.K., MNpowwH KO.H. -
http://kpfu.ru/portal/docs/F1394129731/vychisl_met_v_teor _fizike.pdf

KoMmnbloTepHoe MogennpoBaHne gomsanyecknx npoueccos ¢ ucnonbaosaHmem MATLAB. / KoTkuH
I".J1., Yepkacckun B.C. - http://microsat.sm.bmstu.ru/e-library/MatLab/main.pdf

Habop v BépcTka B nakete LATEX. - 3-e n3g. JlbBosckuin C. M. -
http://www.ihed.ras.ru/subsecond2007/papers/lv3ed.pdf

Habop n BépcTka B nakete LATEX. - 3-e nan.JleBockuii C. M. -
http://www.mccme.ru/free-books/llang/newllang.pdf

ObpaszoBaTenbHbii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
Canrt kadpenpbl Teopetudeckon omsnkn KPY - hitp://kpfu.ru/theor.phys

CtpaHuubl npenogasateneii: npogeccopa MpowwrHa KO.H. -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/stranicy-prepodavatelej

AnekTpoHHas bubnunoteka Exponent.ru - hitp://www.exponenta.ru

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl "BeluncnmtenoHas gouauka (MpakTnkyM Ha aNeKTPOHHbIX BbIYUCUTENbHbBIX
MalwwmHax)" npennonaraeT MCNONb30BaHME CNedyOWero MaTepmanbHO-TEXHMYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

CoBpeMeHHas BbIYUCINTENbHAS U MyNbTUMEONAHAS TEXHMKA: KOMMNbIOTEPbI, HOYTOYKM, MPOEKTOPbI,
npes3eHTepbl U T.4. Ha Kadpenpe TeopeTn4eckon Pusnku.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 03.03.02 "duamka" n npoduno NOAroTOBKN He NPeayCMOTPEHO .
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