MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNCKON ®EJEPALIMN
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMs
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PABOYAS ITIPOI'PAMMA YUYEBHOM JUCHUILIVHBI
«Teopusi 1 NIpaKTHKA KOMIIBIOTEPHOH MAaTeMaTUKI)
Hanpasaenne noarorosku 08.06.01 TexHuka U TEXHOJIOTMH CTPONTEJIHLCTBA
npoduite « HAPOTEXHUUECKOE CTPOUTETHCTBOY
®opMa NOArOTOBKU OYHAs

Kypc 2 cemecTp 3

nexkuuu 9 yac.

MpaKTHUeCKue 3aHsaTHs 9 yac.

nabopaTopHbie PabOTHI - Yac.

B TOM 4HCIie ¢ ucnonb3oBanueM MAO jiek. 6 yac. /mp. 6 4yac. /1a6. - vac.
BCEI'0 4acOB ayJAUTOPHOM Harpy3ku 18 uac.

B TOM YHCJIE ¢ Mcnoiab30BanneM MAQO 12 gac.
camocrosTenbHas padora 162 gac.

B TOM YHCIIE Ha TTOJITOTOBKY K 3aueTy 18 uac.
KOHTPOJIbHBIC PabOTHI HE TIPEyCMOTPEHBI

KYPCOBOI ITPOEKT / KypcoBas paboTa He TIpeayCMOTpeHa
3a4ueT 3 ceMecTp

9K3aMEH - CEMECTP

PaGouas mporpamma y4eOHOH AUCLUIIMHBEI COCTABIEHA B COOTBETCTBUH C TpeOOBaHUAMH (heaepabHOTO
rOCYJJApCTBEHHOIO 00pa30BaTeIbHOTO CTAH/AAPTa BhICIIEro 00Opa3oBaHHs (YPOBEHb IMOATOTOBKH KaJIPOB
BhICIICH KBanM(UKAIMK), YTBEPKICHHOTO MPUKA30M MUHHCTEpCTBa oOpasoBanus W Hayku PD or 30
utons 2014 r. Ne 873.

Pabouas nporpamma oOCyxkJieHa Ha 3aceiaHuu Kadeapbl THAPOTEXHUKH, TEOPHHU 3JIaHUN U COOPYKEHHH,
npotokoa Ne 5 ot «30» stHBaps 2020 r.

3apenyrorinii kadeapoil THAPOTEXHUKH, TCOPHH H.A. IlumGenbman
371aHUN U COOPYXKEHUM, K.T.H., TOIEHT
CocraBurens 1.T.H., mpodeccop A.T. bekkep



AHHOTAIUA

Huctunnuna «Teopus U MpakTUKa KOMIIBIOTEPHOW MaTEMaTUKW» pa3padoTa-
Ha JJI aclMpaHTOB, 00y4aromuxcs mo HampasieHuto noarotosku 08.06.01 Tex-
HUKA U TEXHOJOTUU CTPOUTEIHCTBA, NMPOoduiib «I UAPOTEXHUUECKOE CTPOUTEIIb-
ctBO» B cootBeTcTBUE ¢ TpeboBaHusiMu GI'OC BO ot 30 urons 2014 r. Ne 873 u
BXOJIUT B BAPUATUBHYIO YaCTh, TUCIUIUIHHEI 110 BeIOOpY (B1.B./IB.1.1).

JucuuninHa 6a3upyeTcss Ha 3HAHUSX, MMOJYYEHHBIX aclUpaHTaMu MpU U3Y-
yeHun auciuIumH: «Matematukay, «Pusuka», «MHpopmaTukay, odecreunBaet
U3y4YeHUE AUCIUIUIMH acCHUPAHTYPbl U HAYYHO-HCCIEIOBATENbCKYIO0 COCTABIISIO-
Y10 BBITYCKHOM KBaTU(UKAITMOHHON PabOTHI.

OO6mIast TPyI0EeMKOCTh OCBOEHHUS TUCHHMILTHHBEI cocTaBiseT 180 gaca (5 3a-
YETHBIX €IMHUI]). YUEOHBIM IUIAHOM MPEIyCMOTPEHBI JIEKIMOHHBIC 3aHsTHs (9
yac., B T.4. MAO 6 yac.), npaktudeckue 3ausatug (9 gac., B T.4. MAO 6 yac.), ca-
MocTosiTenbHas padora (144 wac.). JucnumimHa peanusyercs Ha 2 Kypce B 3-M
cemectpe. Popma KOHTPOJIS 10 AUCLUIUIMHE - 3a4eT.

JucuunnuHa «Teopust 1 mpakTUKa KOMIIBIOTEPHOW MaT€MaTUKW SIBIISIETCA
«pyHIaMeHTOM» I U3ydeHHs JUCIUIUIHHBI "VHPOopMalnoHHbie U TeonHpOopMa-
[MOHHBIC TEXHOJOTUU B THAPOTEXHUUYECKOM CTpouTenbcTBe" U «KommbroTepHoe
MOJICJIMPOBAHUE THIPOTEXHUYECKUX COOPYKEHHI». JMcuumianHa uzydaer OCHOB-
HbIE TPUHIMUIIBI U TEOPUH KOMITBIOTEPHON MaT€MaTUKH.

Heabro n3ydeHus: IMCUUILUIMHBI « T€Opusl U MpakTUKa KOMIIBIOTEPHON MaTeMa-
TUKW» SIBJSIETCS 03HAKOMIICHHE ACHHUPAHTOB C OCHOBAMH CHUCTEM KOMIIbIOTEPHOM
MaTeMaTUKH, METOJJaMH U aIrTOPUTMaMH MAaTEMAaTUYECKOTO MOJICIMPOBAaHUS B Ma-
KeTaX KOMIbIOTEPHON MaTEeMAaTHKHU.

3amauy TUCUMIIIMHBI:

1. ®opMupoBaHuE KOMIICTCHIIUM, OMPEAEISIONUX TOTOBHOCTh U CIIOCO0-
HOCTh aCIIUPaHTa K UCIOJIb30BAHUIO 3HAHUM B 00JJACTU KOMITBIOTEPHOU MaTeMaTH-
YECKOr0 MPU PENICHUU NMPaKTHUYECKUX 3a7a4 B paMKax MPOU3BOACTBEHHOW, MPO-

€KTHOHU U H&y‘lHO-HCCHC}IOBaTeHBCKOﬁ ACATCIIBHOCTH,



2. OcBoeHHME OOYYAIOMMMHUCS TPUHIIAIIAMA W METOMOJOTHEH TOCTPOCHUS
MaTEMaTUYECKUX MOJICTICH TUIPOTEXHUYECKUX COOPYKEHUN B TMAKETax KOMIIBIO-
TEPHON MaTeMaTHKH;

3. BoipaOoTka HaBBIKOB CAMOCTOSITENIFHOTO YIIyOJEHHUS W PacUIMpEHUs Mma-
TeMaTUYECKUX 3HAHUN M HABBIKOB MAaTEMAaTHYECKOT'O MOJEIMPOBAHHUSA B 00JIaCTH
MIPUKJIAIHBIX MHKEHEPHBIX 3a71a4.

4. O3HaKOMJICHHE C HOBEHIIIMMH JOCTIDKCHUSAMH W TCHICHIMSIMHU B 00JIaCTH
MaTeMaTHYECKOT0 MOJICIUPOBAHMS.

B pe3ynbrare u3ydeHus JaHHOW TUCIUTUIMHBI Y 00ydarommxcs GOpMHUPYIOT-

csl cienyroumue oOEeKyIbTYpHbIE H MPOPECCUOHATbHBIE KOMIIETCHIINH.

Konx n popmympoBka Jtanbl popMHUPOBAHUA KOMIIETEHINH
KOMIIETEHIIHH
YK-2 Cnoco6HOCTD - METO/Ibl HAYYHO-UCCIIEI0BATEIbCKON NEATEIIBHOCTH
MPOCKTHPOBATE M 0CY- | 5 - OCHOBHBIE KOHIENIMU COBPEMEHHON (uocopun
IIECTBIIATh  KOMILJIEKC- HayKH, OCHOBHBIE CTaJIU¥ BOJIIOLUN HAYKH, QYHKIHH
HBIE HCCIIEIOBAHUS, B ¥ OCHOBaHMsI HAy4HOW KapTUHBI MUPa
TOM  HHUCJIC  MCKANCIH- UCIIOJIE30BATh MOJIOKEHUS U KaTeropuu (Gpuiaocopuu
TUTMHAPHBIC, HA  OCHOBC | yyeer HAyKH JJIs aHAIM3a U OLICHUBAHUS Pa3IMYHBIX (aKTOB
LEJIOCTHOTO CHCTEMHOTO o SBICHI
HAyYHOrO  MHPOBO33pE- .
i ¢ HCHOMbSOBANIEN TEXHOJIOTUSIMH TUIAHUPOBAHUS B npoq)eccno%anLHon
SHAHM B OBAACTH McTo- | Biafeer | ACATCNBHOCTH B Cepe HayqHBIX MCCICA0BaHMIE
puu 1 punocopun HayKu
YK-3 cnocoGHOCTH 0CO- OCOOEHHOCTH MPEJCTABICHUSI PE3YyJIbTaTOB HAyYHOU
3HaBATH OCHOBHBIC NPO- | o JIESATENBHOCTH B YCTHOW W MUCHMEHHOM (opme Tpu
OJNEMBI  CBOEH TIPEIMET- paboTe B POCCUHCKUX M MEXIYHAPOIHBIX UCCIEN0Ba-
HOM 06JIacTH, TPU pelle- TENBCKUX KOJUIEKTUBAX
HHM KOTOPBIX BOSHHKACT - CIIeZIOBaTh HOPMaM, IPUHATHIM B HAYYHOM OOLIEHHH
HEOOXOUMOCTE B CIIOK- npu paboTe B POCCHHUCKUAX M MEKIYHAPOIHBIX HCCIIe-
HBIX  3amadax  BBIOOPa, JIOBATENIbCKUX KOJUIEKTUBAX C LEIbI0 PELICHUS HAyY-
TPEOYIOMHX  HCTIONB30- HBIX U HAY4HO-00pa30BaTENbHbIX 33/1a4;
BaHAC  KOMMIECTBCHHBIX | Vyieer - OCYIECTBJIATH JIMYHOCTHBIA BHIOOP B Mpoliecce pa-
1 Ka4CCTBCHHBIX MCTO- OOTBHI B POCCHMCKHX M MEXIYHAPOIHBIX HCCIIEN0Ba-
J10B TENBCKUX KOJUIEKTHBAX, OLEHUBATH MOCIIEACTBHS TIPH-
HATOTO PELIEHUS W HECTH 3a HETO OTBETCTBEHHOCTH
niepe]; Co00M, KoJuleraMu U 00IIECTBOM
= HaBBIKAMHM aHAJIN3a OCHOBHBIX MHMPOBO33PEHYECKUX
¥ METOJIOJOTHYECKHX MPOOJIEM, B T.4. MEKIMCLIUILIA-
HapHOTO XapakTepa, BO3HUKAIONIUX IIPU paboTe o
Brajeer | PELICHAIO HAYHHBIX 1 Hay4HO-00pa30BaTEIbHBIX 3a-
Ja4 B POCCHUMCKMX MIJIM MEKIYHAPOIHBIX MCCIEN0Ba-
TEJNBCKUX KOJUIEKTHBAX;
- TEXHOJIOTHMSIMH OLIEHKH PE3YJIHTATOB KOJIEKTHBHOM
JEATENBHOCTH 110 PENIEHHIO HAyYHBIX M HAydHO-




00pa3oBaTeNbHBIX 3324, B TOM YHCJIC BEAYIICHCS Ha
UHOCTPAaHHOM SI3bIKC;

- TEXHOJIOTUSIMU TUTAHUPOBAHUS JCATEIBHOCTH B PaM-
Kax pabOThl B POCCHUCKHX U MEXKIYyHAPOIHBIX KOJ-
JEKTHBAX [0 PEIICHUI0 HAy4YHbIX W  HAyYHO-
00pa3oBaTeNbHbIX 33/a4;

- pa3IUYHBIMH THUIIAMH KOMMYHHKAIIMHA TIPH OCY-
LIECTBJIEHUU PabOThl B POCCUHCKHUX U MEXIYHapo.-
HBIX KOJUICKTHBAX IO PEIICHHUI0 HAYYHBIX M Hay4dHO-
00pa3oBaTeNbHBIX 33]1aY .

OIIK-2 roTOBHOCTHIO K OCHOB COBPEMEHHBIE CIIOCOOBI UCIIOIB30BAHMUS HH-
CaMOpPa3BHTHIO, CcaMope- | 3HaeT (GopMaMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHI B
aJIM3alMd, WCIIOJIb30Ba- BBIOPAHHOM cepe AeATETBHOCTH

HHIO  TBOPHCCKOTO M0~ BLIOMPATH U IPUMEHATH B IPO(ECCUOHATILHOMN J1es-
TeHIMana Vmeer TEJILHOCTU YKCIIEPUMEHTAIIBHBIE  PACUETHO-

TCOPECTUYCCKHUEC MCTOAbI UCCICAOBAHHNA

- HaBbIKAMHU IIOMCKA (B TOM YHCJIE€ C UCIIOJIb30BaHUEM
MH(OPMALIMOHHBIX CUCTEM U 0a3 OaHHBIX) U KpUTHYE-
CKOTr'0 aHaJIn3a UHPOPMALIUH 110 TEMATHKE ITPOBOIU-
MBIX HCCJIEJOBaHUH,

Bnaneer | - HaBbIKaMM IUIAHUPOBAHUS HAyYHOT'O UCCIIEIOBaHUS,
aHaJIHM3a IMOIy4aeMbIX Pe3yIbTaTOB U (POPMYITHPOBKH
BBIBOJIOB,;

- HaBbIKaMU IIPEJICTaBJICHUS U IPOABUIKECHUS PE3YJIIb-
TaTOB UHTEJUIEKTYaJIbHON AEATEIbHOCTU

[IK-1 roTOBHOCTBIO K | 3Haer CrocoObl GOpMAaU3ALUHK LIETH U IIYTU €€ TOCTHKEHHS
CaMOpa3BUTHIO, CaMOpCe- - IPUMEHSATH Pa3IMUHbIE CIIOCOOBI M IPUEMBI peElLle-
aju3anuy,  HMCIOIb30Ba- HUI K TIOCTaBJIEHHBIM HECTAHIAPTHBIM 3a/a4aM;
HIIO  TBOPYCECKOTO IO~ y - OPraHM30BaTh JEATEIBHOCTH IO CBOEMY Ipodeccu-
TEHIHAIA MeeT .

OHAJILHOMY CaMOCOBEPIIEHCTBOBAHUIO;

- HaBbIKaMU BBIABJICHUS IEPCIEKTUBHBIX HAIIpaBJIe-
HUM HUCCIIeOBaHNI

CIIOCOOHOCTBIO TPUMEHSTH OCHOBBI COBPEMEHHBIX (PU-
3MKO-MaTEMaTUYECKUX TEOPUM U BBIYUCIUTEIBHBIX
Bnaneer | MeTomoB, ocBauBaTh HOBBIE CUCTEMBI KOMIIBIOTEPHON
MaTeMaTHKH 711 9 (HEeKTUBHOTO pelIeHus npodeccu-
OHAJIbHBIX 33]a4

st hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTIIMHBI
«Teoprsa M NpakTUKa KOMIBIOTEPHOW MATEMATHUKW» IPUMEHSAIOTCA CIEAYIOLINE
METO/Ibl HHTEPAKTUBHOTO O0YUYEHUSI: TPYIMIOBasi KOHCYJIbTALMS, PEHTUHTOBBIN Me-

TOJI.



|. CTPYKTYPA 1 COJIEP)KAHUE TEOPETHYECKOI YACTH KYPCA
(9 UAC.)

Tema 1. CucreMbl KOMIBIOTEPHOI MaTEeMaTHKH, UX CTPYKTYPa, 321244 1
OCHOBHBIE XapakTepucTukm (2/0 gac.)

KoMmbroTepHass MaTeMaTrKa KaKk 4aCTb MaTeMaTHKHU. McTopust cucTteM KOM-
NBIOTEpHON MaTeMaTuKH. CTPyKTypa CUCTEM KOMIIBIOTEPHON MaTeMaTUKU. 3a1aun
Y OCHOBHBIE XapaKTEPUCTHUKHU.

Tema 2. OcHOBHBIE NaKeThl KOMNBIOTEPHOI MaTeMaTukH (2/0 yac.)

O0630p makero Mathcad, Matlab+Simulink, Maple, Mathematica, Macsyma.

Tema 3. OcHoBbI padoThl ¢ cuctemoii Mathcad (2/0 gac.)

PaboTa ¢ TekcTOBBIM U ¢ (POpPMYJIbHBIM peaakTopoM. Onepaiuu BbIBOJAA U
npucBauBanus. [1labnoHbI MaTeMaTHUECKUX ONEpPaTOpPOB M CUMBOJIOB. IIpocTsie
TUIIBI JaHHBIX. BemecTBeHHble uncna u ux Gpopmatel. CHUMBOJIBHBIE JaHHBIE U BbI-
paxxeHus. CIoKHbIE TUIBI JaHHBIX. MacCuBbI, BEKTOPBI U MAaTpullbl. KOHCTaHTHI,
NepEeMEHHbIE, onepaTtopbl U GyHKUUU. CTPOKOBBIE KOHCTAHTHI, IepeMeHHbIe. Orne-
pPaTOPBL.

Tema 4. CpeacrBa nporpammupoBanns B cucteMe Mathcad (2/0 uac.)

CocraB cucrembl MathCAD. Untepdeiic MathCAD. Cpenctsa nmoBbImeHUs
3¢ ()EeKTUBHOCTH BbIUKMCIEHUN U UX onTuMu3anus. [IporpammupoBanue. O630p
IIPOrPaAMMHBIX ONEPATOPOB. 3aJaHUE OIEPATOPOB MOJIB30BATENS. 3aJaHUE IPO-
rpaMMHBIX Moysiel. Boipaxenus u ¢pynkuuu. [loctpoenue rpadukoB moBepxXHO-
CTEH.

Tema 5. ABTomMaTH3anus 3aja4 ruaporexnuxku (1/0 yac.)

[Tpumep 1 — pacuer moTpeOHOCTH B MarepuaibHbBIX pecypcax. [Ipumep 2-
pacdeTsl ruApaBIMYecKux 3agad. IIpumep 3 — pacuer JienoBBIX HArpy3oK Ha co-

OpY>KEHHS.



Il. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA (9/0 uacoB)

MpakTnyeckne 3anaTus (9/0 gac.)

3ansitue 1. 3agaun komnbrTepHOIT MaTtemaTuku (2/0 yac.)

1. OcHOBHBIE TUIIBI MaTEMAaTUYECKUX MOJENeH, KiacCUpUKaIMs MaTeMaTu-
YECKUX MOJICIIEH.

2. Metoapl ynpouieHus Mojieliel, OlleHKa IMOTPEIIHOCTH METOJa, MOrpell-
HOCTb BBIYMCJICHHM.

3. BeruncauTenbHBIC METOBI U AITOPUTMEI.

3ansTHe 2. ITanbl NOCTPOEHUsSI MaTeMaTHYeckoii Moaenu (2/0 yac.)

1. YopolueHusi 1 yTouHEeHHsl, paboyue TuIoTe3bl, IOCTPOCHUE MOJIENN KoJe-
Oanwuii. Bepudukanus MmaTeMaTH4eCKON MOJIEIH.

2. [Ipumepsl MaTeMaTHUECKUX Mojenel (u3nueckux mnpoueccoB. [Ipumene-
HUE BblYMCIHTENBbHOTO KoMmIuiekca MathCad mna mopenvpoBaHus (PU3HYECKHX
IIPOLIECCOB.

3ansitue 3. MeToabl penieHusi ypaBHeHuid Mmatematuueckoi ¢puzuku (2/0
yac.)

1. Inddepennmanbabie XapakKTEPUCTUKN CKAISIPHOTO TOJISA, TOHATHE MOTOKA
BEKTOpa, Teopema ["aycca, TpyOka Toka, MOJIETUPOBAHUE OCHOBHBIX (DU3UUYECKHUX
MIPOIIECCOB - 3aK0HBI Dyphe, 3aKoH Audy3un, 3akoH lapcu.

2. Knaccudukanusa auddepeHnmanbHpIX ypaBHEHUH B YaCTHBIX IPOM3BO/I-
HBIX: YpaBHEHHUS NapabOoIMYeCKOro, 3JUIMITHYECKOTO U MapaboIMvyecKoro TUIOB.
['paHnuHbIE M HayaJbHbBIEC YCIOBUS ISl YPABHEHUIN C YaCTHBIMHU MPOU3BOJIHBIMH,
MOCTaHOBKA KPAeBbIX 3a/1au.

3. YpaBuenue Jlammnaca, 3amadya o pacrnpeaeneHun noreHiuana. [loctpoenue
AHAJTUTHYCCKUX PEIICHHUS /I MaTeMaTHYECKUX Mojieneii cpeacreamu Mathcad.

3ansTue 4. OcHoBHBIe MaTeMaTHYecKue Moaenn (2/0 vac.)

1. YpaBHenue konebaHul, 3aryxaronme kojaebanus, mporud Oanku. [Ipume-

HeHue cpenctB MathCad nist perenus 3aaad.



2. MeTon CeTOK pelIeHHUs] YpaBHEHHMH B YAaCTHBIX MPOU3BOAHBIX. [lopsimok
aIMmpOKCUMAaIMH Pa3HOCTHOM CXEMBI, CXOAUMOCTb, YCTOMYMBOCTh METO/IA.

3. DBOJIIOIIMOHHBIE 33Jlauyd C JABYMS MPOCTPAHCTBEHHBIMU I€PEMEHHBIMHU.
PaznoctHeie cxembl. [lopsimok anmpokcumanvu, CXOOUMOCTb, YCTOWYHMBOCTb.
Cxema nepeMeHHbIX HanpaBiieHuil. Cxema pacileruieHus.

3ansTue 5. MoaeaupoBaHue JieaoBoi adopa3um (1/0 yac.)

1. MonenupoBaHue Je10BOM abpa3uu THAPOTEXHUUYECKOTO KEJIe300€TOHHOTO

coopy>kenus cpeactsamu MathCad.

JlaGoparopubie padorsl (0/0 yac.)

1. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4e0HO-MeTOInYeCKOe 00eCTIeueHuEe CaMOCTOSTENIbHON paboThl acCIMpPaHTOB
npenacrasiieHo B [Ipunoxenuu 1 u BkirovyaeT B ceOs:

— TUIaH-TpadUK BBIMOJHEHUS CaMOCTOSITEIIBHON PaOOThI MO AUCITUIUIMHE, B
TOM YHCJIC TTPUMEPHBIE HOPMBI BPEMEHHU Ha BBIMOJTHEHUE TI0 KOXKIOMY 3aaHUIO;

— XapaKTepUCTHKA 3aJlaHUW JUIsl CaMOCTOSTEIBLHOM paboThl acHUpPaHTOB U
METOMYCCKHE PEKOMEH/IAIUN 10 X BBITIOJIHCHHUIO;

— TpeOOBaHMSI K TIPEACTABICHUIO M O(POPMIICHUIO PE3YJIHTATOB CAMOCTOS-
TEJILHOU pabOTHI;

— KPUTEPHUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.



IV. KOHTPO.JIb JOCTHXXEHUS IEJENX KYPCA

KonTpon
UpyeMmbie
pa3 el
/ TeMBI
JTUCIIUTLIT
WHBI

Kozp! u 3Tamnsl popmMupoBaHUs KOMIETSHUIUN

OreHOYHBIC CPEICTBA

TEKYIIUN
KOHTpPOJIb

IPOMEXY
TOYHAas
arrecTall
ust

3auaTus

1-5

YK-2

- METOJbl HAaY4YHO-UCCIEA0BATEIbCKON
JeSITEIIbBHOCTH

- OCHOBHBLIC KOHICIIIIUHU COBpCMeHHOﬁ
¢unocopun HayKH, OCHOBHBIE CTaIuU
ABOJIIOIMH HAYKH, QYHKIIMH U OCHOBAHHS
HAy4YHOU KapTUHBI MUpa

WCIIOJIb30BaTh TOJIOKCHUST W KaTerOpUHU
dunocopun Hayku Jid aHAU3a U Olle-
HUBaHUS PA3IMYHBIX (PAKTOB U SIBJICHUN

TEXHOJIOTUSIMH TUTAHUPOBaHHS B Tipodec-
CHOHAIBHOM JIEATEILHOCTH B  cdepe
HAYYHBIX UCCIICIOBAaHUI

YK-3

OCOOCHHOCTH TPEACTABICHUS Pe3yNbTa-
TOB HAay4HOW [JEATEIBbHOCTH B YCTHOU H
MMCbMEHHOW ¢dopMe npu  padoTe B poc-
CHICKHX M MEXIYHapOIHBIX MCCIIEI0BA-
TEIbCKUX KOJUIEKTHBAX

- CJIEJIOBAaTh HOPMaM, MPHHSTHIM B Hay4Y-
HOM OOIICHUH TIPH PabOTE B POCCHUCKHX
U MEXKIYHAPOJIHBIX HCCIEI0BATENbCKIX
KOJUIEKTHBAX C I[EJIbI0 PEIICHUS HAyIHBIX
¥ Hay4HO-00pa3oBaTeNbHbIX 33/1a4;

- OCYIIECTBJIATh JIMYHOCTHBIA BBIOOp B
nporecce paboThl B POCCHICKUX M MEX-
JYHAPOJHBIX HCCIIEIOBATEIBCKUX KOJI-
JIEKTUBAX, OLICHUBATh TMOCJEICTBUS TPH-
HATOTO peHIeHI/ISI 1 HECTU 3a HETO OTBECT-
CTBEHHOCTh Tiepe]] coOOM, KouleramMu u
00IIEeCTBOM

= HaBBIKAMH aHaJIM3a OCHOBHBIX MHPO-
BO33PEHYECKUX U  METOAOJOTHYECKUX
npobaeM, B T.4. MEXKIUCHUIUIMHAPHOTO
XapakTepa, BO3HUKAIOIIUX IIpU padoTe 1o
pEeLICHUI0O  HAay4YHbIX W HAy4HO-
00pa30BaTEeNbHBIX 3a/a4 B POCCUHCKUX
WIM MEXJIyHapOJIHBIX MCCIIEN0BATENb-
CKHX KOJIJIEKTUBAX;

- TEXHOJIOTHSIMH OLIEHKH pE3YJIbTaTOB
KOJUJIEKTUBHOM JESATENIbHOCTH IO pellle-
HUIO HaY4HBIX u Hay4YHO-
00pa30BaTENIbHBIX 3a/a4, B TOM 4YHCIE

Cobeceno
BaHUE

Bormpocst
K 3a4€Ty
1-13




BEYILENCS HA UHOCTPAHHOM SI3bIKE;

- TEXHOJIOTUSMHU IUIAHUPOBAHUA €S-
TEJIBHOCTU B PaMKax pabOThl B POCCHUM-
CKUX U MEXIYHApOJIHBIX KOJUIEKTUBAX I10
pPEeLICHUI0O  HAay4yHbIX W HAy4HO-
00pa3oBaTesbHbIX 33/1a4;

- Pa3IUYHBIMHM THUIIAMH KOMMYHHUKAIMH
IPU OCYIIECTBJICHUU PAaOOTHI B POCCUU-
CKUX U MEKIYHApOJHBIX KOJUIEKTUBAX I10
pELICHUIO  HAy4YHBIX W HAy4HO-
00pa30oBaTeNIbHBIX 3314 .

OIIK- | oOcCHOB COBpeMEHHBIE CIIOCOOBI HCITOB30-
2 BaHMs MHGOPMAITMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B BbI-
OpaHHOU chepe AesITeIIbHOCTH
BBIOMPATH M IPUMEHSATH B PO eccuo-
HAJIbHOW JEATEIbHOCTH SKCIIEPUMEH-
TAJIbHBIE U PACUETHO-TEOPETUICCKUE ME-
TOJIbl UCCIIEIOBAHMS
- HaBBIKAMU TIOMCKA (B TOM YHUCIIE C UC-
M0JIb30BaHUEM MH()OPMALIMOHHBIX CH-
cTeM U 0a3 OaHHBIX) U KPUTUYECKOTO
aHanu3a MH(GOpMaIUK 10 TeMaTUKe Mpo-
BOJIMMBIX HCCIIEIOBAaHUM;

- HaBBIKAMU IUIAHUPOBAHUS HAYYHOTO
MCCIICIOBaHMS, aHAJIN3A TTOJTy4aeMbIX
pe3yabTaToB U (POPMYIMPOBKH BBIBOJIOB,;
- HaBBIKAMU TIPEICTABJICHUS U POJIBU-
YKEHUS Pe3y/IbTaTOB HHTEIUIEKTyaIbHON
JIeSITETTbHOCTH
IIK-1 | cmocoOsl popmanu3anuy Heau 1 MyTy ee
JOCTYOKEHUS
- IPUMEHSTH Pa3IMYHBIE CITOCOOBI U TIPH-
€MbI pellIeHU I K TOCTaBJICeHHbIM HECTaH-
JApTHBIM 33/1a9aM;

- OpraHN30BaTh JESATEIBLHOCTD 110 CBOE-
My MpodeccruoHaIbHOMY CaMOCOBEp-
IIEHCTBOBAHUIO;

- HAaBBIKAMU BBISBIICHHUS MTEPCIIEKTUBHBIX
HaIIPaBJICHUI UCCIICTOBAHUI
CIIOCOOHOCTBIO MTPUMEHSITh OCHOBBI CO-
BPEMEHHBIX (PU3HKO-MaTeMaTHYECKUX
TEOPHI U BEIYUCIUTEIHHBIX METOIOB,
OCBanBaTh HOBBIE CHCTEMBbI KOMITBIOTEP-
HOM MaTteMaTHKH Ui 3¢ (HEKTUBHOTO
peneHns mpoeCCUOHABHBIX 33124

Tumnossie KOHTPOJIbHBIC 3alaHNA, MCTOAUYICCKUC MAaTCPHUAJIbl, OIIPCACIIATONINC

MpOIEAYPHI OIIEHUBAHUS 3HAHUW, YMEHUI U HABBIKOB U (WMJIM) OMbITA JAEATEIbHO-



CTH, a TaKXKe KPUTEPUU U TOKa3aTelld, HeOOXOIUMBIEC AJIsl OLCHKU 3HAHWM, yMe-
HUI, HABBIKOB M XapaKTepHU3YIOIIKe 3Tarbl (OPMUPOBAHUS KOMIIETEHIIUN B MPO-

OcCCC OCBOCHUA 06p330BaTCHLHOﬁ IMporpaMmel IIpCaCTaBJICHLI B HpI/IJ'IO)KCHI/II/I 2.

V. CIIMCOK YUYEBHOM JTUTEPATYPHI U
NHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITJIMHBI

OcHoBHas JuTEpaTypa

(anexmponmvie u nevammbvie u30amUs)

1. UudopmaTuka B CTPOUTENHLCTBE (C OCHOBAMH MAaTEMaTHYECKOTO M KOMIIb-
10TepHOro MojenupoBanus): yueOnuk / II.A. AxkumoB, A.M. benoctouxkuii, T.b.
Kanitykos, M.JI. Mosranesa, B.H. Cunopos. — Mocksa : KnoPyc, 2017. — 420 c.
Pexxum moctyna: https://www.book.ru/book/920578

2. Amoc, I'. MATLAB. Teopus u npaxktuka [DaexkrpoHHbiii pecype] / I
Awmoc ; nep. ¢ aarin. HK. CmonenueB. — OnektpoH. gaH. — Mocksa: JIMK

IMpecc, 2016. — 416 ¢c. — Pexxum noctymna: https://e.lanbook.com/book/82814

3. IpsaxonoB B.Il. MATLAB. IlomHbrii camoyduTenb [DIEKTPOHHBIN pe-
cypc]/ OpsikonoB B.Il.— Dnektpon. TexcroBbie nannbie.— Capatos: [Ipodobpa-
30BaHUeE, 2017 — 768 C— Pexum JIOCTyIIA:

http://www.iprbookshop.ru/63590.html

4. KynunoB [O.U. Tlpaktuueckass padbota B MATLAB [OnekTpoHHblii pe-
cypc]: yuebnoe mocodbue/ KymunoB FHO.Ml.— DneKTpoOH. TEKCTOBBIE JaHHBIC.—
Jlunteuk: Jlumeuxkuid rocynapcTBeHHbIM TexHudyeckuil yHuBepcurer, ObC ACB,

2013.— 62 c.— Pexum noctyna: http://www.iprbookshop.ru/55606.html

5. I'puneB A.}O. OcHoBbl 3nekTpoguHaMuku ¢ Matlab [OnexTpoHHbIl pe-
cypc]: yuebnoe mocobue/ I'pune A.1O., Unpun E.B.— DnexTpoH. TekcToBbIe
TaHHbIC.— M.: Jloroc, 2016.— 176 C.— Pexum JOCTymna:
http://www.iprbookshop.ru/70701.html

6. OcnoBbl mporpammupoBanus B cucreme MATLAB: Yue6Hoe mocobue /

Komkuasko B.I'., TlanbrueB A.U. - Taranpor:FOxHbiil penepanbHblii YHUBEPCH-


https://www.book.ru/book/920578
https://e.lanbook.com/book/82814
http://www.iprbookshop.ru/63590.html
http://www.iprbookshop.ru/55606.html
http://www.iprbookshop.ru/70701.html

ter, 2016. - 84 «c.: ISBN 978-5-9275-2048-0 - Pexum pgocryma:
http://znanium.com/catalog/product/991834

JlonoTHUTe/ILHAS JTUTEPAaTypa

(onexmponnwvie u neuammvie uz0anus)

1. Marematuyeckoe MOJICITUPOBAHUE TEXHUUECKUX cUcTeM: YueOHuk / Tapa-
cuk B.I1. - M.:HUIl UH®PA-M, 2016. - 592 c.: 70x100 1/16. - (Boicmiee 0b6pa3o-
Banue: bakanaspuart) (Ilepernér 7bL) ISBN 978-5-16-011996-0 - Pexxum nocty-
na: http://znanium.com/catalog/product/549747

2. Metoapl TMPUHATHS peUICHUH [DIEeKTPOHHBIN pecypc| : 1abopaTOpHBIN
npaktukyM / H. B. Akamcuna, JI. K. [Ipockypun, FO. C. Cepbynos, E. A. Hlunu-
JoBa. — DJIEKTPOH. TEKCTOBbIE JaHHbIe. — BopoHex : BopoHexckuil rocynap-
CTBEHHBII apXUTEKTypHO-CcTpoutenbHblil yausepcurer, 9bC ACB, 2013. — 102 c.
— 978-5-89040-473-2. — Pexum noctymna:

http://www.iprbookshop.ru/30840.html

3. Bacunbe A.H. Matlab [DnexkTponHslil pecypc]: camoyuutenb. [IpakTuue-
ckuii moaxon / A.H. BacunweB. DnektpoH. TekctoBbie nanHbie. CII0.: Hayka u
Texuuka, 2015. 448 c. 2227-8397. http://www.iprbookshop.ru/43318.html

4. XonogHoB B.A. CuctemHblil aHaIM3 U NPUHATUSA pemieHud. TexHomorus
BBIYMCIICHUI B CUCTEME KOMIIbIOTEpHON MaTeMaTuku Mathcad: yueOHoe nmocobue /
B. A. Xonoauos, B. I1. [IpgakonoB, B. B. ®onaps, P. 10. Kynumenko, 1. B. Anan-
yenko. CII6.: CIIOI'TU (TY), 2013. 154 c.

http://sa.technolog.edu.ru/files%5Cananchenko%5CMathCAD.pdf

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»
1. www.edulib.ru — caiit IlenTpansHoit OMOIMOTEKH 00pa30BaTEIBHBIX Pe-
CYPCOB.
2. http://elibrary.ru - Hayunas snextpoHHast OMOIMOTEKA.

3. http://www.auditiorium.ru — caiit «Poccuiickoe 00pa3oBaHHE».


http://znanium.com/catalog/product/991834
http://znanium.com/catalog/product/549747
http://www.iprbookshop.ru/30840.html
http://www.iprbookshop.ru/43318.html
http://sa.technolog.edu.ru/files%5Cananchenko%5CMathCAD.pdf
http://www.edulib.ru/
http://elibrary.ru/
http://www.auditiorium.ru/

4. http://www.rating.fio.ru — caiit ®eneparu MHTEpHET-00pa30BaHUsI.

5. http://www.netlibrary.com — CeteBas 6ubnmoTexa.

6. http://www.rsl.ru — Poccutiickas ['ocymapcTBenHas OuOInoTeKa.

7. http://'www/mysopromat.ru/cgi-bin/index.cgi «Mo#i compomar», CTaThH,
TIOJTHOTEKCTOBBIC BEPCHU KHUT 110 MEXaHHUKE.

8. DBC JIBDY.

IepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHHA U MPOTPAMMHOIO
o0ecnevyeHust
[Tpu ocymiecTBieHnr 00pa30BATENBLHOTO MPOIECCa aCIUPAHTAMH HCIOJIb3Y-
eTcsl cIeAyIoLiee MporpaMMHOe 00ecieYeHuE:
1. Matepuainsl kypca, pazmeniennsie B LMS BlackBoard, naentudukarop:
FUS50219-270800.68—MM-01: Teopust u npakThKa KOMIBIOTEPHONH MAaTEMATUKH.
2. MathCAD.

VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JUCHUIIJIMHBI

Ha usyuyenue gucruruimasl otBoautcs 18 wac. aymuTopHbix 3anstuil u 144
yaca caMOCTOSITENbHOU palboThl. Ilnan-rpaguk caMocToSTEeNbHON paboThl pa3me-
nieH B [punoxenun 1.

PexomMeHJal[UM M0 HCHOJIb30BAHHI0O MATEPUATIOB Y4eOHO-METOANYECKOTO
KoMILIeKca. Ha mpakTuueckux 3aHsITHSX MPEnoaaBaTesib KOHTPOJIUPYET padboTy
aclMpPaHTOB, OTBEYAET HAa BO3HUKAIOIIME BOMPOCHI, MOJCKA3bIBAET XOJ M METOH
pemenus. Ecny moiay4eHHBIX B ayIUTOPUN 3HAHHWHA OKa)KETCS HEAOCTATOYHO, ac-
IMUPAHT MOXKET CaMOCTOSITEIbHO MOBTOPHO MPOYECTh JIEKIHUIO WIH COOTBETCTBYIO-
niee nocodue, MpOCMOTPETh MPAKTUKYM C Pa300paHHBIMU MpuMepaMu. s camo-
CTOATEIBHONW PabOThl PEKOMEHAYETCSl MCIOJIb30BaTh METOAMYECKHUE YKa3aHUS U
MaTepuaibl o Kypey «Teopust U mpakTHKa KOMIBIOTEPHON MaTEMaTUKH» pa3Me-
mennbie B cucteme BlackBoard, upentudgukarop kypca FU50219-27.0800.68-

MMO1: Teopus u mpakTHKa KOMITBIOTEPHOW MaTEMAaTHUKH.


http://www.rating.fio.ru/
http://www.netlibrary.com/
http://www.rsl.ru/
http://www/mysopromat.ru/cgi-bin/index.cgi

[Ipy BBINOJHEHUM 3aJaHUS HA MPAKTUYECKOM 3aHSATHUU CJIEAYET BBIITOJHUTH
3aJlaHie «o0 00pa3ly», MPEeMIOKEHHOMY IpenojaBareyieM U c(popMyIHpOBaTh
BOIPOCHL. 3aTEM BBIIIOJHUTh UHIUBUAYaIbHOE 3aaHue. CaMOCTOATEIbHYIO pado-
Ty MO’KHO BBINOJIHATH KaK Ha ayJAMTOPHOM 3aHSATUH, TaK U CaMOCTOSITEJIBHO BO
BHeayuTopHoe Bpems. [Ipu 3Tom pe3ynpTaT HEOOXOIMMO OTIPABUTH MPEIoiaBa-
TEJI0 Ha IIPOBEPKY.

[locne BBITONHEHUS 3aJaHUSA, ACIIMPAHT 3ALIUIIACT €ro IPErnoJaBaTelIo B
Ha3HAYECHHOE BpEMSL.

PexoMenpanumn mo padore ¢ aureparypoil. TeopeTudyeckuid U IpaKTUYe-
CKUI MaTepual Kypca pa3bsCHEH B MaTepragax y4eOHO-METOANYECKOTr0 KOMILIEK-
ca, npenacTaBiieHHoro B cucteme BlackBoard, yueOHukax v mocoOHsX M3 CIHCKa
OCHOBHOM U JOTIOJIHUTEIIBHON JIUTEPATYPHI.

PexoMeHAaluM 10 MOATOTOBKE K 3a4eTy. YCHEIIHAsl MOArOTOBKA K 3a4ETy
BKJIIOYAeT paboTy Ha MPAaKTUYECKUX 3aHATHUSX B TEUEHUE CEMECTPA, BBIIIOJIHEHUE
BCEX 3aJaHUM IPENOoAABaTeNll U IMOATOTOBKY TEOPETHYECKOro Marepuana. llpwm
IOJIFOTOBKE K 3a4€Ty HEOOXOAUMO pa300paTh OCHOBHBIE TEMbI, IOCTAHOBKU 3ajay

H UCIIOJIb3YEMBIC MCTOABI.

Vil. MATEPHUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIUITIJIMHBbI

HaunmenoBanue 060py,HOBaHHbIX IIOMC-

IICHUI U OMEILEHUH AJIs1 CaMOCTOsI- [lepeyenb 0cHOBHOTO 000PYIOBaHUS

n/m
TeIHHON pabOTHI C yKa3aHUEM aJipeca

Tenesuzop LG M-4716 CG — 1 mt.;

11 nepconanbHbIX KOMIBIOTEPOB CS
GRATTAGE M COM J8044 ¢ monuTOopamu
Acer V226HQLB;

690001, Ilpumopckwuii kpaii, r. Bnagu-
L BOCTOK, 0. Pycckuii, xamnyc JIBOVY,
kopmyc L, ayn. L-353

Mono6iok HP ProOmne 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-
1600 (1x4GB), 1TB HDD 7200 SATA,

690001, ITpumopckuii kpaii,

r. BnaguBocToK,

2 0. Pyccknii, kammnyc JIBOY, Kopnyc A,
" | yposesns 10.

YuransHble 3aibl HayuHnoit 6ubaunorexku
JAB®Y ¢ OTKPBITBIM JOCTYIIOM K (poHIY

DVD+/-RW,GigEth,Wi-Fi,BT,usb

kbd/mse,Win7Pro  (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty

Ckopocte nmoctyna B HMurtepuer 500
Mobwurt/cexk.

PaGoumne mecra s Jiroeil ¢ OrpaHUYeH-
HBIMH BO3MOKHOCTHAMH 310POBbA OCHAIIIC-
HBI JUCIUIESIMU W TIpUHTepaMu bpaiins; o6o-
pPYIOBaHBlI: TOPTATUBHBIMH YCTPONCTBAMH




JUISl YT€HHs TUIOCKONEYATHBIX TEKCTOB, CKa-
HUPYIOIIMMH WU YHUTAIOUIMMHU MalllMHAMH C
BUJIEO YBEJIMYUTEIEM C BO3MOXKHOCTBIO PEry-
JSIUUU [BETOBBIX CIIEKTPOB; YBEIMUYMBAIOLIU-
MU 3JIEKTPOHHBIMU JIYIIAaMH U YJIbTPa3BYyKoO-
BBIMU MapKUPOBIIUKAMHU

[TpakTyeckue pabOTHI MPOBOASTCS B KOMIIBIOTEPHBIX KJAccax, C YCTAHOB-
JIEHHBIMH COOTBETCTBYIOIIMMHU MaKeTaMu MPUKIAAHBIX mporpamMm. Kpome Ttoro,
CTYJIEHTBI MOTYT UCIOJIb30BaTh COOCTBEHHBIE IEPCOHAIBHBIE KOMITBIOTEPHI.

JlommomHUTENBHO cTyAeHTaM JlanbHEBOCTOUHOTO (henepansbHOr0 YHHUBEPCHUTE-
Ta MOYXHO BOCITOJIb30BAThCSI COBPEMEHHBIMU TMEPCOHAIBHBIMU KOMIIBIOTEPAMH,

YCTaHOBJICHHBIMU B YUTAIbHOM 3asie Ouommoreku ABDY aya. A1107.



[Tpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepaibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIETO OOpa30BaHMs

«/laibHEeBOCTOYHBIH (pelepaibHbIH YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS IIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLINXCA
10 AUcCHMILVINHE «Teopusi M NPaKTHKA KOMIILIOTEPHON MAaTEeMATUKID)

Hanpasaenue noaroroBku 08.06.01 TexHuka ¥ TEXHOJIOTHHM CTPOUTEILCTBA
npopuib «'HaAPOTEXHUYECKOE CTPOUTEIHLCTBO»
dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2020



ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl M0 TUCHUILINHE

Ne | JlaTta/cpoku BbI- Bua camocrositeJibHOM pa- IIpumepHbie HOp- | Dopma
MOJTHEeHH S 00ThbI MBI BpeMEHHU Ha KOHTPOJIS
BLINOJIHEHH €
1 | 5 "Henmens cemectpa [ToaroroBka Kk yCTHOMY OIpO- 70 YVO-1
Cy 10 TemaM 3aHsIThil 1-5
2 | 10 menens cemectpa | Pemenue 3aganuii mo teMam 28 [1P-12
3aHgaTul 1-4
3 | 15 menens cemectpa | [loaroroBka Kk yCTHOMY OMpO- 8 YO-1
cy mo Temam 3aHsaTtuil 1-5
4 | 18 nenens cemectpa | Pemenue 3amanuii mo temam 28 [1P-12
3aHATHA b
6 | 18 memens cemectpa | [lonroroBka k 3adery 10 3auer
Hroro 144 qgac.

XapakrepucTHKA 3aJaHUM VISl CAMOCTOATEIbHON padoThl 00y4aK0IIMXCH U
MeTOAHYECKHE PEKOMEHIAIUM 110 UX BHINOJIHEHUIO

NuaauBuayajbHble 3a1aHUA

IIpu OpraHu3allMKi CaMOCTOSITEILHOM pabOThI IPEToaBaTeh JOJIKEH
YUYUTBIBATh YPOBEHb IMOJATOTOBKU KAXKJIOTO aCIHUPAHTAa U NPEABUIETH TPYIHOCTH,
KOTOpbI€ MOTYT BO3HUKHYTh IIPU BBIMOJHEHUH CaAMOCTOSITEIbHOM paOOThI.
[Ipenonasarenb JaeT KaXI0My aCIUPaHTy VH]IUBUAYaJIbHbBIC U
nuddepeHiupoBanHbie 3aaHuss. HekoTopele M3 HUX MOTYT OCYHIECTBJISITBCS B
rpynne. Bpimada WHAMBUAYAIbHBIX pPACYETHBIX 3aJaHU TMPOU3BOJMUTCS B
3aBUCUMOCTH OT ITPOXOJAMMOM TEMATUKHU Kypca U ONPENEIACTCS IMPENOAaBaTEIEM.
Jlanee nmpuBOAsATCS 00pa3iibl pEIICHUs.

NuauBuayaabHoe 3aanue 1 mo remam 3aHsiTuii 2-4, 6a30Bblil YpOBeHb

3amanue 1. Ha ocHOBe MaTeMaTHYECKON MOIETTH MaJIbIX KOJieOaHU CTPYHBI U
UX pElIeHUus METOAOM pas3JleJieHus NEPEMEHHBIX MOCTPOUTh Trpaduku s
CBOOOTHBIX KOJICOAHMIA.

3ananue 2. Ha ocHOBe MaTeMaTH4EeCKOW MOJENU CTPYHbI, KOJEOMIOIIeics B
cpene, CONMPOTUBIICHUE KOTOPOM MPOMOPIIMOHAIBHO TMEPBOM CTEMEHU CKOPOCTH,
NOCTPOUTh TpaduK 3aTyxarommx KojeOanuit B makere Mathcad, mpoaBunyThIi

ypoBeHb. Pemrenne: muctunr Mathcad.




1::3 a=1 =50 4=

$(a)=z-(z—1)

1:=1

A %qub(z] sm[ 'z]dm

V)= 5 (A 52052

Samyxawue KonebaHua

h:=0.05

i

Ul (=, t]—gﬂt B-(0), 4 . m( t) Sin(ﬂ'-i+m]

i=1

NuauBuayaabHOe 3aaHue 2 M0 TeMaM 3aHsITHil 2-4, IpoABUHYTBIH ypo-
BEHb

Hcnonb3yst METO CETOK, COCTABUTh PEIICHUE CMEIIAaHHOW 3ajadu i aud-

ou o
dbepeHIMaIBHOTO YpaBHEHUSI MapabOJUYecKoro TUma —_- (YpaBHEHUS TeIl-

o Xt



JIONIPOBOHOCTH) TIPH 3a1aHHBIX HadambHbIX yenosmsx U(X,0)= f(x), u(0,t)=g(t)
, U(0.6,t)=w(t), rae x<[0;0.6]. Pemenne Bomonsute npu h=0,1 s t €[0;0.01]

C 4YCTbIPpbMA JACCATHYHBIMH 3HAKAMH, CUHTas O'Zi}é. HMcnonp30oBaTh IaKeT

Matlab.
FpaHI/I‘{HLIe N HAa4aJIbHBIC YCIIOBHA:
u(x,0)=cos2x u(0,t)=1-6t u(0.6,t)=0.3624

The MatLAB code:

clear all; clc;
1L=8;

T=18;

h=0.5;

tau=0.1;

n=L/h;

m=T/tau;

c=1;

for i

u(i,j+l)=u(i,j)+(tau/ ((c*2)*(h"2))* (u(i+l,J)-2*(u(i,3))+u(i-1,3)));

Graph for u(l, j):
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10

20 200 150

NuauBuayajibHoe 3a1aHue 3 10 TeMe 3aHsTUs O, 0a30Bblii ypoBeHb

CpencrBamMu KoHeuHO-diieMeHTHOro makera PDE Tools Matlab paccaurars
1oJie TeMnepaTypy OObIKHOBEHHOI'O MacCHBa MPUYATILHON TEHKH, CO3J]aTh F€OMET-
PHIO, 3a1aTb I'PAHUYHBIC U HAYAJIBbHBIC YCIIOBH:, IIPOBCCTH dHAJIU3 PC3YIIBTATOB.

HEAT CONDUCTION EQUATION USING MATLAB

Boiler station has 5 boilers (3 in the left room and 2 in the right). Solve Heat
Conduction equation for the floor covering using MatLAB

Creation of geometry

4 PDE Toolbox - [Untitled] E=3 o]
Elle Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
] O D 2| ee| A = |- Ql rrrrrrrrrrrr S % eses Yo 1494 |

Set formule:

2 T T T T T T

L L 1 L
0 5 10 15 20 25 30 35

| Wnfo:  Click to Seiect boundaries. Double-Click 10.0pen boundary Condition dialog box.

1. Create boundary conditions:



E Boundary Condition

[= ][ O]

Boundary cendition eguation: h*T=r
Condition type: Coefficient Value Description
) Neumann 0
(@) Dirichlet 0
h 1 Weight
r 500 Temperature

Cancel

Mesh creation:

|4 PDE Toolbox - [Untitled] (=N ol ==
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
O O @30 ee| A o] = [ O [renmanser S x s vooms

| Set formula R1-C1-C2-E1+R2+R3-E2.£3

20 T T T T
16 - —
10 -
sk i
ok i
5 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35
| nfo:  Refine or jagle mesn, label mesn nodes and triangles, display mesh qualty pit. | |
|4 PDE Toolbox - [Untitled] =N | N ==
File Edit Options Draw Boundary FDE Mesh Solve Plot Window Help
[ O @ 2 ] e A L] = | B [reatTranster ] x = v 1218 |
| ExlEmrs RA1-C1-C2-E1+R2+R3-E2-E3 ‘
Time=100 Color: T
20 T T T T T T T T 10000
9000
15 - - 8000
7000
10 - B 6000
5000
s B 4000
3000
o B 2000
1000
-5 1 1 1 1 1 1 1 1 o
0 5 10 15 20 25 30 35
Info Select a news plot, or change mode to atter PDE, mesh, or boundaries.




NuauBuayajabHoe 3a1aHue 4 1o TeMe 3aHATHSA O, IPOABUHYTHI YPOBEHb

PDE Toolbox (Using Visual Interface) — Mechanical/Structural

'« PDE Tocibox - [Untitled] =@ 2
File Edt Options Draw Boundary PDE  Mesh Sohve Plot Window Help
O @O @ 2| 00 ee| Al L] = | |G | srucumiecn piane sress .| x =v Y. 3077
Set formula
30 FT T T T T T T T T T T
20+ - -
10r
‘i
or 1 T -
A0 -
20 I -
a0 kL 1 1 1 1 ! 1 Il 1 1 1
100 80 60 -0 -20 0 20 40 &0 80 100
nfo Erter boundary condiion for ths segment oa

r 5
4| Boundary Condition E@ﬂ
Boundary coendition eguation: n*c*grad(u)}+g*u=g
Condition type: Coefficient Value Deszcription
@ Neumann gl 0 Surface tractions.
(7) Dirichlet g2 100 "
) Mixed qii, qi2 0 0 Spring constants
921,922 0 0 "
1 0
0 1
0
0
L — — — — —




o y
"4 PDE Specification el o= S

Equation: Structural mechanics, plane stress
Type of PDE: Coefficient Value Description
,En::, E"iDﬁC E 200E3 Yuung‘s modulus

Parabolic Iz 25 FIEZTNEDD

Hyperbolic 1+ 4 0.0 Volume force, x-direction
() Eigenmodes Ky 0.0 Volume force, y-direction

rho 1.0 Density

. . - '
s E=SEaf X
4] poE Tootbor - writea] W I T .

File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
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Set formula:

R1-E1

Info: Refined mesh consists of 338 nodes and 552 triangles.
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YcTHBIE OIIPOCHI U KOJJIOKBHYM

YcTHBIE OMPOCHI U KOJJIOKBUYM OCYIIECTBIISCTCS MPEMoAaBaTesieM Mo 3aBep-
IICHUIO U3YYCHUS KaXT0H TeMbl. BOnpockl U 3a/1aHus NPUBEICHBI B TPUIIOKCHHH
2. JlJis MOATrOTOBKU HCIOJB3YSTCS OCHOBHAs M JIOMOJIHUTENbHAS JUTEpaTypa I0
aucHuILInHe « Teopus ¥ mpaKkTHKa KOMIIBIOTEPHON MaTEMAaTHKKY, a TaKke HHQOp-
marus, pasmeniennas B LMS BlackBoard.

Bormpockl, BO3HHKAOIIME B MPOIECCe MOArOTOBKH, aCIIUPAHT MOXET 3a1aTh
IPEITOIaBaTeNI0 JIF000 Ha KOHCYJIBTALHUAX, JIMOO dYepe3 CIEIUANIbHOE CPEICTBO

LMS BlackBoard.

TpeGoBaHus K mMpeacTABJIEHHIO H 0()OPMIIEHUIO Pe3yJILTATOB

CaMOCTOAITEIbHOI PadOThI

Pe3ynpTaThl caMOCTOATENEHON pabOTHl ACITUPAHT BBITIOJHSIECT B BUAC pacyeT-
HO-rpaduueckoil paboThl MO KKIOMY H3ydaeMoOMy pasieny. Pemienue mpenso-
YKEHHOTO TIPEToaBaTeIieM 3aJaHusl JOJKHO OBITh TIPOBEICHO yYKAa3aHHBIMU METO-
JamMu ¢ nomoinbio cpeactB Mathcad u compoBoknatbes rpadukaMu, HILTIOCTPH-
PYIOIIMMH PE3YJIbTAThl CPABHEHHUS M3y4YaeMBIX METOOB permieHus. [Ipu stom wmc-
MIOJIB3YIOTCSI BO3MOYKHOCTH BBIYUCITUTENBHON cpeasl Mathcad mo mpumeneHuto
BCTPOCHHBIX (DYHKIIHMI ISl OIEHKH MOTPENIHOCTH. BhIMOTHEHHBIE U POBEPEHHBIC

3aJlaHusl OTChUIAIOTCS MpernoaaBaTento yepe3 cuctemy BlackBoard.

Kpurepuu oieHk# BbINOJHEHHUS CAMOCTOATENIbHO PadoThI

CamocTosTenbHas paboTa aCIMPaHTOB BKIIIOYAET pacueTHO-rpadudecKue pa-
OOTHI MO KAKIOMY HM3y4aeMOMY pasJiely, KOTOpPbIE JOJDKHBI OBITh 3aIlUIIEHBI Y
IperoaBaTes, a TakKe MOJATOTOBKY K YCTHBIM OIpocaM. BEITIoNIHeHHe U 3aImTa
pacueTHO-TpadudecKuX pabOT 00s3aTENbHBI Ul cAaun 3a4era. Kputepuu oneHKH

Ka)XJI0ro BUIa padOThl IPUBEICHBI B IPUIIOKEHUH 2.
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MMacnopt ®OC

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHIIHH
YK-2 Crnioco6HOCTB - METO/1bl HAYYHO-UCCIIEJ0BATEIBCKOM 1€ATEIbHOCTH
NPOCKTUPOBATh M OCY- | o - OCHOBHBIE KOHIIENIUHM COBPEMEHHOM (uaocodhuu
IIECTBIIATh  KOMILJIEKC- HayKH, OCHOBHBIE CTaJIUH BOJIIOLUU HAYKH, QYHKIHK
HBIE WCCIICIOBAHUs, B Y OCHOBaHMs HAYYHOM KapTUHBI MUpPa
TOM  9HCIIC  MCKANUCIH- UCIIOJIb30BATh MOJIOKEHUS U Kareropuu (unocoduu
[UTMHAPHBIC,  Ha  OCHOBC | yyeer HAyKH JIJIS aHAIM3a M OLICHUBAHUS Pa3JIMUHbIX (haKTOB
LIEJIOCTHOTO CHCTEMHOTO ¥ SBTICHHI
HAay4HOrO MHPOBO33pe- =
i ¢ HCHOTbSOBANIeN TEXHOJIOTUSMH TUIAHUPOBAHUS B Hpoq)eccnorfanbﬂon
AHAHIH B OBMACTH HCTo. | BAAeET | ACATEIBHOCTH B Cepe HayqHBIX HCCIICA0BAHMIE
pun 1 prIocopun HayKH
YK-3 cnocoGHOCTH 0CO- 0COOCHHOCTH TPENCTABICHUS PE3yIbTATOB HAYYHON
3HABATH OCHOBHBIC MPO- | o JEATENLHOCTH B YCTHOM M THMCHMEHHOM (hopMme mpu
OJIEMBI  CBOEH IIPEIMET- paboTe B POCCUHUCKUX M MEXIYHAPOIHBIX MCCIIEN0BA-
HOI 00J1aCTH, NpH pelle- TEIBbCKUX KOJUIEKTHBAX
HHM KOTOPBIX BOSHHKACT - CIIEZI0BATh HOPMaM, IPUHATHIM B HAYYHOM OOLIEHHH
HEOOXO/IMMOCTh B CIIOK- pu paboTe B POCCUHCKUX M MEKIYHAPOIHBIX HCCIIE-
HBIX 3aja4ax BbIOOpa, JIOBATENLCKUX KOJUIEKTUBAX C IIEJIbIO PELIEHHs Hay4d-
TPEOYIONMX  HCTIONB30- HBIX M HAyYHO-00pa30BaTEIbHBIX 3a/1a4;
BaHUC  KOJMMCCTBCHHBIX | Yy eer - OCYILECTBIIATH JIMYHOCTHBIM BBHIOOP B Ipolecce pa-
H Ka9CCTBCHHBIX MCTO- OOTHI B POCCHHCKHMX W MEXIYHAPOIHBIX HCCIIEN0Ba-
A0B TEJBbCKUX KOJUIEKTUBAX, OLEHUBATH MOCIIEICTBHS [PH-
HATOTO PELICHUS U HECTH 3a HETO OTBETCTBEHHOCThH
nepest coboit, KoJleraMu u o0IIEeCTBOM
= HaBbIKAMH aHAIIM3a OCHOBHBIX MUPOBO33DEHYECKHUX
¥ METOJIOJIOTHYECKUX MPOOJIEM, B T.4. MEXKIUCLIUILIHI-
HapHOTO XapakTepa, BO3HUKAIOUIMX IIPU paboTe o
PELIEHHIO HAYYHBIX M HAy4HO-00pa30BaTENbHBIX 3a-
Jau B POCCHUIMCKHMX MJIM MEXIYHAPOIHBIX MCCIIEN0Ba-
TENBCKUX KOJUIEKTHBAX
- TEXHOJIOTHSIMU OIIEHKH PE3YJBTATOB KOJUIEKTUBHOM
JESATEBHOCTH 110 PEIIEHHIO HAy4YHBIX M HAY4YHO-
Brazeer 00pa3oBaTebHbIX 3a/a4, B TOM YHMCIIE BEIYIIEHCs Ha
WHOCTPAHHOM SI3BIKE;
- TEXHOJIOTHSAMH TUIAHUPOBAHUS JIEATENLHOCTU B PaM-
Kax pabOoThl B POCCHMCKMX M MEXIYHAPOIHBIX KOJI-
JIEKTUBAaX [0 PENIEHUI0 HAyYHBIX M HAy4HO-
00pa3oBaTeNbHbIX 3a1a4;
- pa3IMYHBIMM THUIIAMH KOMMYHHUKAllMi TIpH OCYy-
IECTBJIEHUH PAbOTBI B POCCHUCKUX U MEKIYHAPOI-
HBIX KOJUIEKTMBAxX I10 PEIIEHUI0 HAYYHBIX U HAY4HO-
00pa3oBaTelbHbIX 3371 .
OIIK-2 roTOBHOCTHIO K OCHOB COBPEMEHHBIE CIIOCOOBI UCIIOIB30BAHMUS HH-
CaMOpPa3BHTHIO, caMope- | 3HaeT (GOopMaMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
aJM3aliu, WCIOJIb30Ba- BBIOPAHHOM cepe eI TeTbHOCTH
HHIO  TBOPHCCKOTO IO~ | Yyeer BBIOMPATH U IPUMEHSATH B IPO(ECCHOHATBHOM Jiesi-




TeHIMana

TCJIIBHOCTH SKCIICPUMCHTAJIBHBIC U PaCUCTHO-
TCOPCTUUCCKHUEC MCTOJAbI UCCIICIOBAHUS

Bnaneer

- HaBBIKaMU TIOHMCKa (B TOM YHUCIIE C UCTIOJIh30BAHUEM
WH(POPMAITMOHHBIX CUCTEM U 0a3 OaHHBIX) U KPUTHYEC-
CKOTO aHalin3a NH()OPMAIIUU IO TEMATUKE TTPOBO/IH-
MBIX HCCIICIOBaHUM;

- HaBBIKaMU TUTAHUPOBAHUS HAYYHOTO MCCIICAOBAHUS,
aHaJIKM3a MOJIy4aeMbIX PE3yIbTaTOB U (POPMYITHPOBKH
BEIBOJIOB,;

- HaBBIKAMU TIPEICTABJICHUS U MPOJIBIKECHUS PE3YJIhb-
TaTOB HHTEJUICKTYAIBHON JAEITeTbHOCTH

IIK-1 roTOBHOCTBIO K
CaMOpa3BUTHIO, CaMoOpe-
aJu3aliy, HCII0Ib30Ba-
HUIO TBOPYECKOTO IIO-
TEHIMaJIa

3Haer

CIIOCOOBI (bOpMaJ'II/BaHI/II/I OEJIN U IYTHU €€ JOCTHXKCHUSA

VYmeer

- IPUMEHSITH Pa3JIMYHbIE CIIOCOOBI U IPUEMBI pellle-
HUM K ITOCTABJIICHHBIM HECTAaHIAPTHBIM 3aJa4aM;

- OPTaHU30BaTh JEATEIHLHOCTH MO0 CBOEMY Mpodeccu-
OHAJIbHOMY CaMOCOBEPILICHCTBOBAHUIO;

- HaBbIKaMU BBISBJICHUS MEPCIEKTUBHBIX HaIIpaBJie-
HUH UCCIIEIOBAaHUN

Bnaneer

CHOCOOHOCTBIO IPUMEHSTh OCHOBBI COBPEMEHHBIX (PH-
3MKO-MaTEMaTHYECKUX TCOPUH M BBIYMCIIUTEIBHBIX
METO/0B, OCBAaBATh HOBBIE CHCTEMBI KOMITBIOTEPHOM
MaTeMaTuKu 11 YPPEeKTUBHOTO penieHus npodeccu-

OHAJIBHBIX 3aJa4

IIkaJia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u dop- | Iransl popMupoBaHusi KOMIETEH- KpHUTepuu NoKAa3aTeJn
MYJHPOBKa M
KOMIIEeTeH-
MU
VK-2 MPUHIUIBI  [IOCTPOE- | CIIOCOOHOCTH OIpesesie- | CIOCOOHOCTh NMPUMEHEHHS
HHA MAaTCMaATUYCCKHUX HUA HaHpaBJ’IeHI/Iﬁ nep- I/IH(I)OpMaHI/IOHHbIX TCXHO-
Moneneﬁ A penie- CIICKTUBHBIX HCCJICI0BA- JIOTHit B Hay4HO-
HHS Hay4HO- | HUM C Y4E€TOM MHUPOBBIX | UCCIEN0BATENILCKOM,
TEXHUYECKHX 337a4 B | TCHACHIMH pasBUTHS | HAyYHO-TIEJArOrHYECKOH;
3HaeT (Mopo- | pamMkax mpodeccHo- | HayKH, TEXHUKH M TeX- | MPOEKTHO-
TOBBIN ypO- | HaJIbHOM JEATENbHO- | HOJIOTHH;  BBINIOJIHEHHE | KOHCTPYKTOPCKOH;
BEHb) CTH, OCHOBBI BBIUMC- | HAYYHO-TEXHHYECKUX MIPOMU3BOJICTBEHHO-
JUTENBHBIX METOJNOB | padOT B MHTEpecax | TEXHOJOTMYECKOH;
W CpEICTB KOMIBIO- | HAyYHBIX OpraHM3alMi, | HAyYHO-WHHOBAIIOHHOM;
TEPHOI'O0 MOJAEIUPO- | NPEAIPUATUN IPOMBIII- | KOHCYJIbTALIMOHHO-
BaHUs JICHHOCTH, Ou3HeC- | IKCIIEPTHOU AEATEIEHOCTH
CTPYKTYp
CaMOCTOSITEIILHO YMEHHE BBIOMpATh alleK- | CIIOCOOHOCTh TNPHMEHATh
IIPUMEHATL 3HAHUA B BaTHBIE CIIOCOOBI M Me- COBPEMECHHBIC TCOPUH,
ymeerT (mpo- | o0ylacTH  MaTeMaTH- | TOABI PEUICHHS TeOpeTH- | (U3MKO-MaTeMaTHIECKHe
JIBUHYTBII 4ECKOT0 MOJENUPO- | YECKUX, NPUKIAJHBIX U | U BBIUUCIUTEIbHBIE METO-
YPOBEHB) BaHUs Uil PELIEHUs | SKCIEPUMEHTAIBHBIX Bl
Hay4YHO-TEXHUYECKHUX | 3ajad,
3ajau
BIaJeeT COBPEMEHHBIMHU Meé- BJIaJICHUE COBPEMEHHBI- | CIIOCOOHOCTH COCTaBIISITH
(TiryOoxuit TOJJAMH ITOCTPOEHUsT | MH CIIOCOOaMHU IPOEKTH- | OIMCAHMUS BBITOJHEHHBIX
YpOBEHb MaTeMaTHYECKUX pOBaHUS U pacueTa CH- | pacdeTHO-
OCBOCHHSA) MOJEJIEN U UX Npu- CTEM DHEProCHAa0)KEeHUs], | IKCHEPHMEHTAIBHBIX pa-




MEHEHHS K ONITHMH-
3aIMH HAyJHO-
TEeXHUYECKHUX 3a/1a4 B
obxactu nmpogeccuo-
HaJIbHOU JEesITEIbHO-
CTH, HaBBIKAMH KOM-
MBIOTEPHOTO MOJIe-
JTUPOBAHUSA

TEOpUSMU U METOAAMH,
JOCTIDKEHUH TEXHUKH M
TEXHOJIOTUI i perie-
HUS  OPUKIAOHBIX U
HAyYHO-TEXHUIECKIX
3amadq

00T u pa3pabaThIBaACMBIX
MIPOEKTOB, 00padaTHIBAThH
W aHAJU3UPOBATH IOy~
YEHHBIE PE3YJbTAThI, [O-
TOBHTH JIAaHHBIC IJIS CO-
CTaBJICHMSI OTUYETOB U IIpe-
3eHTalMi, HaITUCAHHS JI0-
KJIaJIOB, CTaTEH U APyrou
HayYHO-TEXHUUYECKOH J10-
KYMEHTaI[UU

VK-3 OCHOBHbIE IIPUHIMIIBI | 3HAHUE POLIECCOB U 3HAHME AKTyaJIbHOU Hay4-
MaTeMaTH4eCcKOro SIBJICHUH, CBS3aHHBIX C HO-TEXHUYECKOH JITepa-
onucaHus pusnye- poQeCCHOHANBHOM Jiesl- | Typbl; 3HaHHE IPaBHI
CKHX IPOILIECCOB U TENLHOCTBIO, KPUTEPUEB | O(OPMIICHUS] KOHCTPYK-

sHaet (opo- SIBIICHUH, CBASAHHEIX | HAJCKHOCTH 1 paboro- TOPCKOH OKyMEHTAINH B
roBbi ypo- ¢ mpodecCHOHANBHON | CIIOCOOHOCTH CHCTEM M | COOTBETCTBHH C ECK[J
BeHD) JIESATEIBHOCTBIO, 00BEKTOB B cBOCH
HMEeT MPeACTaBIIe- TIPeAMETHOH 06macTi
HHE O BO3MOKHOCTSIX
KOMITBIOTEPHOTO MO-
JeTUPOBaHUS CIOXK-
HBIX 3a/1a4
BBISBJIATH prznye- CIIOCOOHOCTH cOOpaTh U | CIOCOOHOCTB OLICHUBATh
CKYIO M MaTeMaTuue- | IMpOaHalIu3upOBaTh WH- YpPOBEHb HOKa3aTesIe Ka-
CKYIO CYIIHOCTb IIpo- | (hopmarnuio, koTopast 4ecTBa, KOTOPBIE JI0CTH-
LIECCOB U SIBJICHUH, MIOMOJKET BBIOpaTh HOP- JKUMBI TIPU TOCTYITHBIX
yMeeT (Ipo- | MPEAIoKUTH COBpE- MaTHBHBIE TOKA3ATEIH mporeccax, epcoHae,
JBUHYTBINA MEHHBIC KOJINYe- Ka4yecTBa pecypcax, HHQPaCTPyKTy-
YPOBEHB) CTBEHHBIE METOJIBI X pe 1 pUHAHCOBBIX cpen-
OTIMCAHUS U pelle- CTBaX B KOHKPETHBIX
HUSL, TIPOBECTH aHa- YCIIOBUSIX IPOU3BOJICTBA
13 3 HheKTHBHOCTH
pELICHUMN.
HaBBIKAMU aHAJIN3a BJIaJICHUE METOJJAMU U CIIOCOOHOCTH IIPOBECTH
pe3yIbTaToOB MaTeMa- | CPeICTBAMU OLICHKH U aHaJIHM3 BO3MOXKHOCTEH
THYCCKOT'O U KOMIIb- aHaJin3a COOTBCTCTBUA TIOABJICHUA HEAOIYCTUMBIX
- IOTEPHOI0 MOJIEIIH- IpeabsABIsIeMbIM TPeOO- | HECOOTBETCTBHH (edek-
(caryGoxmit poBaHUs, HEOOXOIU- BaHVI/IsIM K IIPOEKTHUpYE- TOB) IIPY TIPOU3BOJICTBE U
YPORCHD MOTI0O JUIsl PELLIEHUS MOU IIPOLYKLIMH, UITU HCIIOIb30BAHUU (3Kcnnvya-
ocBoeHI) npo0GIieM, BO3HUKA- TIPH OKA3aHHHU TPOEKTH- TalMN) IPOEKTUPYEMOH
IOIIUX B XOJI€ PO- pyemoii yeiyru, wim TIPOJTYKIIUH, VJIH IIPH OKa-
(heccnoHaNbHOM Aes- | BBIIOJIHEHWH MPOEKTH- 3aHUH TIPOEKTHPYEMOM
TEJILHOCTH pyemoii paboTsl YCIIYTH, WX BBIIOJIHEHUT
MIPOEKTUPYEMOH paboTh
OIIK-2 OCHOBHBIC 3TaITBI 3HaHME roCyJapCTBEH- 3HaHME AKTyaJIbHOW Hayd-

3Haet (Topo-

MaTeMaTHYecKoro u
KOMITBIOTEPHOTO MO-
JIeTMPOBaHUs PU3H-
YECKHX IPOLIECCOB U
TMEPCHEKTUBBI UX

HBIX CTaHIapTax U Ipo-
YUX HOPMATUBHO-
IMpaBOBbLIX TOKYMEHTAX B
chepe npodeccrHoHab-
HOM 1eSITeIbHOCTH

HO-TEXHMUYECKOM TuTepa-
TYpbI; 3HaHHUE MPaBUI
odopMIIeHHsT KOHCTPYK-
TOPCKON JOKYMEHTAIlUU B
cootBercTBUU ¢ ECKJ

rOBBII YpO- JlabHEHUIIETO pa3Bu-
BEHb) TUS JUIA LeJel caMo-

peanu3alyy U pa3Bu-

THUSI TBOPUYECKOTO

MOTEHIMaja B 00a-

CTH IpoecCuoHaIb-

HOW J€ATeIbHOCTU

WCIIONIb30BATh 3HAHMS | YMEHHUE BBIOMPATh aJieK- | CHOCOOHOCTH IIPUMEHSTh
ymeer (Tpo- B oOiacTH Marema- | BaTHBIE CIIOCOOBI U Me- COBpPEMEHHBIE TEOPHH,
By TH TUYECKOTO W KOMIIb- | TOJIBI PEUICHUS TEOPETH- | (HU3UKO-MaTeMaTHIECKHUE
yPOBCHD) IOTEPHOTO  MOJETH- | YECKUX, IPUKIIAIHBIX U 1 BBIYHCIIUTENBHBIE METO-

pOBaHUS UIA CaMO- | SKCIEPUMEHTATbHBIX b, YBEPEHHBIE HABBIKH

pa3BUTH M peanm3a- | 3a1ad, paboThI ¢ MaKeTaMu MpH-




Uy B 00JacTu mpo-
(dbeccnonanpHOM nesi-
TEJIHLHOCTH

KIIaAHBIX MPpOTrpaMM

CHOCOOHOCTBIO TIPH- | CHIOCOOHOCTB pemaTs | CrocoOHOCTh CaMOCTOSI-
MEHSTh OCHOBBI CO- | CIIOYKHBIC HAay4YHO- | TEJIBHO OCBAaWUBATh U IPH-
BPEMEHHBIX (DU3MKO- | TEXHUYCCKHUE 3aJa4d, | MEHATH COBPEMCHHBIC
MaTeMaTHIECKHX KOTOpble M1 CBOEro | TEOPHH, HH3HUKO-

TEOpUH M BBIYMUCIHU-

M3ydeHUs TpeOyroT pas-

MaTEMaTHYCCKHUEC U BbI-

— TENBHBIX ~ METOMAOB, | PAa0OTKM W NPUMEHEHHS | YHCIUTEIbHBIC METOIbI,
S0t 0CBauBaTh HOBBIC | MaTeMaTHYECKUX M KOM- | HOBBIE CUCTEMBbI KOMIIbIO-
;;HO};GHL CHCTEMBI  KOMIIBIO- | IBIOTEPHBIX MOJIETICH. TEpHON MaTeMaTHKU U
TEpPHOH MaTeMaTHKH CHCTEMBI KOMITBIOTEPHOTO
OCBOCHWUS)

it addexkTuBHOrO
peuienust npodeccu-
OHAaJIBHBIX 33124

MPOEKTUPOBAHMS M KOM-
MBIOTEPHOTO MHKUHUPHUH-
ra (CAD/CAE-cucremsr)
U1 3 PEKTHBHOTO pere-
HUS TPO(HECCHOHATBHBIX
3amad

I1K-1

3Haet (Topo-

OCHOBHBIC JTaIIbI
MaTeMaTHIeCKOro 1
KOMIIBIOTEPHOT0 MO-
JIeTMPOBaHUs PHU3H-
Y4ECKHX IPOLIECCOB U
TMEPCHEKTUBLI UX

3HaHKE rOCyapCTBEH-
HBIX CTaH/IapTax W Mpo-
YUX HOPMATHBHO-
IMpaBOBbLIX TOKYMCHTAX B
chepe npodeccrHoHab-
HOM 1eSITeNIbHOCTH

OCHOBHBIE METOBI H CO-
BPEMEHHbIE [IPUHIIAIIBI
Hay9HOTO HCCIICIOBAHHS B
00J1acTH TUIPOTEXHUYE-
CKOTO CTPOHUTENBCTBA

TOBBII ypoO- JlalbHEHUIIETO pa3Bu-
BEHb) TUS Ul LeJIeH caMo-

peanu3alyy 1 pa3Bu-

THSI TBOPYECKOTO

MOTEHIMaa B 00ma-

CTH po(hecCHOHAIb-

HOH JeSTeNbHOCTH

WCTIONIb30BATh 3HAHMS | BBIACIATH METOBI HC- COIIOCTABIISTh METO/IBI

B 00ylacTH KOMIBIO- | CIEIOBaHMUS, HEOOXOAU- | MCCIeIoBaHMUs, HEOOXOAN-

TEPHOM MaTeMaTHKH | MbIE JUIS BBIACICHUS U MBI€ JJIS BBIACTICHUS U
yMmeerT (po- | A7 peaju3allid B | ONHCAHUSA 3aKOHOMEPHO- | ONHCAHMs 3aKOHOMEPHO-
JIBUHYTBII obnactu mpodeccro- | CTeH B Ipolecce MpoBe- | CTeH ¢ COBpeMEHHBIMHU
YPOBEHB) HaJIBHOW JEATeNbHO- | ACHUS HCCIE0BaTENhb- MIPUHIUIIAMH HAYIHOTO

CTH CKOii paboTHI B 00acTH WCCIIEeIOBAHMS

THIPOTEXHUIECKOTO
CTPOUTENHCTBA

CIIOCOOHOCTBIO TIPH- | CIIOCOOHOCTH pemars | CHOCOOHOCTH CaMOCTOSI-
— MEHSTh OCHOBBI | 33/l THAPOTEXHMKH, | TENbHO OCBAMBATH M MPH-
(riyGokii MaTeMaTHYeCKOH KOTOpble  JUIS  CBOETO | MEHSATb COBPEMEHHBIE Ma-
ypOBEHb ¢u3MKKM, ocBamMBaTh | M3y4eHHS TpPEOYIOT pa3- | KeThbl KOMIIBIOTEPHOI Ma-
ocBoeHI) HOBBIE CHCTEMbI pabOTKM M TPUMEHEHUs | TEeMaTHKH

KOMIIBIOTEPHOII Ma- | KOMIIBIOTEPHBIX  MoJie-

TEMAaTUKU nei.

MeToauueckune MaTEepPHAJIbI, ONIPEAC/IAIOIIHE ITPONCAYPhI OLICHUBAHUA
pe3yabTaToB OCBOCHHUSA TUCHHUIIJIMHDBI

OneHo4vHbIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmun
HepequL THIIOBLIX BOIIPOCOB K 3249€TYy

1. OcHOBHBIEC MOHATHUSI MATEMATUYECKOTO MoenupoBanus. Kinaccudukarms

MoOJene.



2. Marematnyeckue MOJENN Pa3InYHON CTETIEHU MPUOIKEHUS: pacipee-
JIEHHBIE U COCPEIOTOYEHHBIE, IMHEWHBIE U HEJIMHEWHBIE, CTATHYECKUE U TUHAMMU-
YECKHUE.

3. Cmoco0bl mpeACcTaBlIeHNsI MATEMAaTUIECKUX MOJIENICH: CHCTEMON OOBIKHO-
BEHHBIX JU(p(epeHINaTbHBIX YpaBHEHHUM, cUCTeMON Tu((depeHIMATBHBIX ypaB-
HEHUI B YaCTHBIX IIPOU3BOJIHBIX.

4. Hcnons30BaHUE MpU MPEACTABICHUU MAaTEMaTUYECKUX MOJEIEH BEKTOp-
HO-MaTpUYHOUN QOPM, CTPYKTYPHBIX CXEM.

5. TlpuHUUIIBI TOCTPOCHUS MAaTEMAaTUYECKUX MOJENEH (pU3NYeCKuX Mmpolec-
COB, OCHOBHBIE 3Tallbl MATEMAaTUYECKOTO MOJAEIUPOBAHUS, CTPYKTYPa MOJEIIH.

6. YpaBHEHUs 3aKOHOB COXpPAHEHMs BEILECTBA, SHEPTUU U KOJIUYECTBA JIBU-
YKEHUS ISl TOTOKOB KUIKOCTEHN U ra3oB.

7. BpIBoJ ypaBHEHUS K0JIeOaHUM, ypaBHEHUS TEIUIOIPOBOAHOCTH.

8. AnnpokcuManmoHHble (GOpMysbl A TpUOIMKEHUsT Tpou3BoAHbIX. [1o-
PAAOK anmnpOKCUMAIUH.

9. Merox pazneneHus NEpeMEHHbIX JUIsl pEelIeHMsl 337a4 B YaCTHBIX MPOU3-
BOJHBIX, [IOCTAHOBKA 3a/1a4H.

10. Mertop ceTok pellieHus YPaBHEHHMI B YaCTHBIX MPOU3BOAHBIX. [lopsimok
annpOKCUMAalUU Pa3HOCTHON CXEMBI, CXOJAUMOCTh, YCTOMYMBOCTh METO/A.

11. Metoasl pemieHuil ypaBHenus Jlammaca, MeToj penakcalnuu, 0COOEHHO-
CTH pEIICHUs JJI1 TEOMETPUUYECKU CIOXKHBIX 00J1acTei.

12. Berpoennsie nporeaypsl MathCAD anst pemeHust KpaeBbIX 3a/1a4 TeIIo-
MPOBOJIHOCTH, MMOTEHIIUATIBHOTO TEUECHHUS.

13. Oco0eHHOCTH MOJIETUPOBAHUS CPEICTBAMH KOHEYHO-3JIEMEHTHOTO TaKe-

ta PDE Tools Matlab.

KpnTepnn BbICTABJICHHUSA OLCHKH ACIIMPAHTY Ha 3a49€T¢ 110 JUCHUIIJIMHE

«Teopusi M IPAKTHKA KOMIILIOTEPHON MAaTEMATHKID)

Banasl (peil- | Ouenka 3x3a- | TpeGoBaHusi K c)OPMUPOBAHHBIM KOMIIETEHIUAM
TUHTOBOM MeHa (CTaH-
OIICHKH) JapTHAs)




60-100 «3auempy OreHKa «3a4eT» BBICTABIAETCS ACIUPAHTY, €CIU OH TBEPIO
3HAaeT MaTepuall, TPAMOTHO M MO CYLIECTBY H3JaraeT €ro, He
JIONyCKasi CYIIECTBEHHBIX HETOYHOCTEHW B OTBETE Ha BOIPOC,
MPAaBWIBHO MPHUMEHSAET TEOPETUUECKUE TTOJIOKEHUS TIPU pellie-
HUM MPAKTUYECKUX BOMPOCOB U 3a/a4, CBSI3aHHBIX C IPUMEHE-
HUEM 3HaHUM B 00JacTH MPOECCHOHATBHON NIESTEIbHOCTH,
BJIaJIcE€T HEOOXOAMMBIMH HABBIKAMH U MPUEMaMH MX BBITIOJHE-
HUSI C UCITOJIb30BAaHUEM BBIUHUCIIUTEIIbHBIX CPEJCTB.

0-59 «He3auemy OneHka «He3a4yeT» BBICTABISIETCS AaCMHUPAHTy, KOTOPBIA HE
3HAaeT 3HAUMTEJIbHOM 4YacTW MarTepuaya, JONYCKaeT Cylle-
CTBEHHbBIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYAHEHUSIMU
BBITIOJIHSIET MPAKTUUYECKUE paOOThI, CBSI3aHHBIE C MIPUMEHEHUEM
U3y4eHHOro wmatepuana. OlEHKa «HEYJOBIECTBOPUTEIHLHO»
CTaBUTCS acIUpaHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH 00yUe-
Hue 0e3 MOMOTHUTEIbHBIX 3aHATUN 110 COOTBETCTBYIOIICH JHC-
LUTITUHE

OueHo4YHbBIE cpeacrea aJjs Telcymeﬁ arrecranmum

Bonpocsl mist cobecenoBanmii mo aucuvivinHe «Teopusi M mpakTHka
KOMIILIOTEPHOH MAaTEMATUKID)

3ansarTus 1

¢OCHOBHbIE CHCTEMBl KOMIBIOTEpHON MareMatuku. Kiaccudukauus u
CTPYKTYypa.

eMaremMaTuuecKre MOJIECIN PA3TMYHON CTENEHU NPUOIMKEHUS: pacrpese-
JIEHHBIE U COCPENOTOYECHHBIE, JIMHEHHbBIE U HEJIMHEWHbIE, CTATUYECKUE U JUHAMMU-
YECKHUE.

eCriocoObl MpeACTaBICHUS] MATEMaTHYECKUX MOJIENe: CUCTEMONW OOBIKHO-
BEHHBIX Ju((epeHInanbHbIX YpaBHEHHM, cucTeMoi auddepeHnnanbHbIX ypaB-
HEHUM B YACTHBIX MPOU3BOIHBIX.

ellcnosib30BaHKE NIPU MPEACTABICHUH MAaTEMATUYECKUX MOJEIEH BEKTOPHO-
MaTpUYHON (HOPM, CTPYKTYPHBIX CXEM.

3ausarTus 2-4

o [ [pUHIIUTIIBI TOCTPOCHUS MAaTEMAaTUYECKUX MOJIee (PU3NIECKUX MPOIIECCOB
B TUAPOTEXHUKE, OCHOBHBIE 3TAllbl MATEMAaTUUYECKOTO MOJICIIUPOBAHUS, CTPYKTYpa
MOJEIH.

eBriBo ypaBHEHUs KOJeOaHUN, YpaBHEHUS TETIONPOBOIHOCTH.




¢ AMMPOKCUMAIIMOHHBIE (OPMYJIIBI ISl TPUOTMKEHUST TIPOr3BOAHBIX. [lops-
JIOK armpOKCUMAITUH.

3ansaTue 5

eMeTo/T CETOK pEIIeHUsI ypaBHEHU B YaCTHBIX MPOM3BOAHBIX. [lopsmok an-
MIPOKCUMAITUU PA3HOCTHOU CXEMBI, CXOJIUMOCTb, YCTOMYUBOCTH METOIA.

eBcrpoennnie npoueaypsl MathCAD st perieHrst KpaeBbIX 3agad THAPO-

TCXHHUKH - ITIOTCHIHNAJIBHOI'O TCUCHMUA.

Kpurepuu ouenku:

v" 100-85 6aios craButcs acnupanty, ecid 100-85 GauioB BHICTABIISAETCS
aCIUPAHTY, €CJIM €r0 OTBET IOKA3bIBAET IPOYHBIC 3HAHMS OCHOBHBIX IOJIOKEHHM
U3y4aeMOl JHUCUMIUIMHBI, OTIMYAETCS TITyOMHON M MOJIHOTOW PACKPBITHS TEMBI,
BJIa/ICHHE TEPMHUHOJIOTMUECKUM allllapaToM; YMEHHUE OOBACHATh MPUHIUIBI MaTe-
MaTUYECKOI0 MOJEIMPOBaHUS (PU3MUECKUX MPOLIECCOB, JENaTh BBIBOJABI U 0000-
HIEHUS, TPUBOJIUTh MPUMEPHI MPUMEHEHHUS B 3aJadyax TEIIooOMeHa; cBOOOIHOE
BJIaJICHUE MOHOJIOTUYECKOM PEUYbI0, JOTUYHOCTH U MOCIEN0BATEIBHOCTh OTBETA.

v' 85-76 GaisIoB BBICTABIIAETCS aCIUPAHTy, €CIIM €ro OTBET, OOHAPYKUBa-
IOIUI IPOYHBIE 3HAHUS OCHOBHBIX IOJIOXKEHUI M3y4aeMOro paszena, OTIIMYaeTCs
rJTyOMHOM M MOJHOTONW PAaCKPBITHS TEMBIL; BIaJICHUE TEPMUHOJIOTMUYECKUM anmnapa-
TOM; YMEHHE OOBSICHATh MPHUHIMIIBI MaTEMAaTUYECKOIO0 MOJAEIUPOBaHUs (u3nye-
CKHUX IPOLIECCOB, JIeNaTh BbIBOJBI U 000OIICHUS, JaBaTh apryMEHTUPOBAHHbIE OT-
BEThI, MPUBOJUTH MPUMEPHI; CBOOOTHOE BJIAJEHHE MOHOJOTMYECKON peyblo, JIO-
TMYHOCTh U TIOCIIEA0BATENbHOCTh O0TBeTa. OHAKO JOMYCKAETCsl OJIHA - ABE HETOU-
HOCTH B OTBETE.

v' 75-61 Gai1 BBICTaBISETCS ACIHMPAHTY, €CIIM €r0 OTBET, CBUIETEIILCTBY-
IOLMI B OCHOBHOM O 3HaHWH OCHOBHBIX MPHUHIIMIIOB MAaTEMATUYECKOTO MOAEIUPO-
BaHUs (PU3NYECKUX MPOILIECCOB, OTIMYAOIINKACA HEAOCTATOYHON TITyOMHON U MOJI-
HOTOW PACKpPBITUSI TEMbI; HEAOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTHPOBAHHbIE

OTBCTHI U IIPHUBOJAUTL IIPUMCPBI; HCAOCTATOYHO CBO60,[[HBIM BJI1aACHHUCM MOHOJIO-



TUYECKON Pedbl0, JJOTUYHOCTBHIO M TOCIICIOBATEILHOCThIO OTBeTa. Jlomyckaercs
HECKOJILKO OIMMUOOK B COACPKAHUU OTBETA.

v 60-50 GaiI0B BHICTABIIAETCS ACIUPAHTY, €CIU €r0 OTBET, OOHAPYKUBAIO-
M HE3HAHUE IMPOLIECCOB OCHOBHBIX MOJOKEHUH HM3y4aemMoro pasjeia, OTiuda-
IOITUICS HETTTyOOKUM PACKPBITHEM TEMbI; HE3HAaHWEM OCHOBHBIX MPUHITUIIOB Ma-
TEMATHYECKOTO MOJACITUPOBAaHUs (PHU3UUIECKHUX IMPOIIECCOB, HEYMEHHUEM JIaBaTh ap-
T'YMEHTHPOBAHHBIE OTBETHI, CIIA0BIM BJIAJICHUEM MOHOJIOTHYECKON PEeUbi0, OTCYT-
CTBHEM JIOTUYHOCTH U TIOCIIEA0BATEIHHOCTH. [lomycKatoTcs cephe3HbIe OMMOKU B

COACPIKaHNU OTBCTA.



