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Pab6ouas nmporpaMma cocTaBjieHa Ha OCHOBaHUH TpeOOBaHHUM:

» (QemepanlbHOr0  rOCYAapCTBEHHOTO 00pa3oBaTeIbHOr0  CTaHAapTa
BBICIIEr0 O0Opa3oBaHWs [10 HAmpaBICHUIO TOATOTOBKH 08.04.01
«CTpoutenbcTBOY _(YPOBEHb Marucrpa), YTBEPXKACHHOro MNPUKAa3oM
Ne201 ot 12.03.2015r.

= muana yue6roro mporecca BI'TY um. B.I. IIlyxoBa, BBEJEHHOTO B
nevicteue B 2015__ rony.

CocTaBuTens (COCTABUTENN): I-p TeXH. HAYK, npoda./éélgta%{\ (JLA. Kymies)

pram— N\
P

Pa6ouas mporpamMma o6CyKIeHa Ha 3acelaHuu KaQenpel

« 23 » __ okr6ps 2015 1., mpotokon Ne _ 4
- Y
3aBemyrommii Kahexpoi: L.T.H., mpodeccop / //L7 (B.A. YBapos)
/;f///
/|

Pa6ouast mporpaMma ofoGpeHa MeTOANIECKOH KOMUCCHEH HHCTHTYTa

« 26 » OKTS0ps 2015 r., mpoTokon Ne 4+
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[pencenaTenb KaHI. TEXH. HAYK, TOLEHT A ~ (AJO. PeoKTUCTOB)



1. Bux npakTuku HAY4YHO-HCCJIeI0BaTe/IbCKast padoTa
HayuHo-uccnenoBarenbsckass padoTa MO3BOJISIET CTYACHTY TMOJYYHTh YITyOJICHHBIE
3HAHUS, HABBIKM M KOMIIETEHIIMM B paMKaxX BbIOPAHHOTO HAYYHOI'O HAMPABJICHUS IO
OCHOBHBIM  TPO(PEeCCHOHAIBHBIM  auciuiinHaM. OHa  SBISETCS  HEOOXOIUMBIM
KOMITOHEHTOM TIOJFOTOBKM  BBIYCKHON KBaJM(PUKAMOHHOW pabOThHl CTYJCHTA,
00y4aroLEerocss B MarucTparype.

2. Tun mpakTHKM — OPAKTHKA IO MOJYYCHUIO MEPBUYHBIX YMEHWUNA W HABBIKOB

HAy4HO-UCCIIEN0BATEIBCKON AEATENBHOCTH
3. Cnoco0bl npoBeIeHUs] MPAKTUKH CTAIIMOHAPHBINA (pacCpeIOTOYECHHBINH) COCO0

OPOBCICHUS  HAyYHO-MCCIEAOBATEIbCKOM  paboTel B (OpME  MPAKTHUECKUX
(JTabOPATOPHBIX ) 3AHSATHIA.
4. ®@opmbl mnpoBeneHWs mNpakTukH - HaydHo-uccrnenoparensckas pabora

CTYJECHTOB BBIMIOJIHACTCS B BUJE TPOBEACHUS UCCIICI0OBATEILCKAX TPAKTHUECKUX paboT
no paspaboTraHHbM ¢ yyeToMm crneuuukn HUWP uvHauBuayanbHbIM 3aJaHUSIM B
CHenuaIn3upoOBaHHBIX JadbopaTopusx kKadenpsl « TemnorazocHa0KEeHUE U BEHTHIISILIUS

S. IlepedyeHp NJIAHMPYEMBIX Pe3yJbTATOB OOyYeHHsS] MPH TPOXOKACHUHN
NPAKTHKH, COOTHECEHHBIX ¢ IUIAHUPYEMBbIMH  pPe3yJbTaTaMH  OCBOCHHSI
o0pa3oBaTeIbHON MPOrpaMMBblI.

DopMHUpyeMbI€ KOMITETEHLIMH TpeOoBanHwms K pe3yibTaram O0yIeHHsI

No | Kon xomnerenuun Komnerennus
ObmenpodeccroHalbHbIE
1 OI1K-4 CriocoOHOCTRIO B pesynbpTare 0CBOCHUS AUCLMILIUHBI
JEMOHCTPUPOBATH OOYHArOIIUICS NOIKEH
3HAHUS 3HaTh: pyHIAMEHTAIbHBIC YPABHEHHUS],
(yHIaMEHTAJIBHBIX U | OMMCBHIBAIOLINE MPOLIECCHI ABIKEHUS Ta30BbIX U
MPUKJIATHBIX TUCLHUTUTHH | TETUIOBbIX OTOKOB (HaBbe-CToKCa,
MPOTPaMMBbI HEePa3pBIBHOCTH MOTOKA U JIp.)
MarucTpaTypbl ¥YMeThb: NOIB30BaThCS KOHKPETHBIMHU
MPUJIOKEHUSIME (DYHIAMEHTAIbHBIX YPaBHEHHIN
Baapers: nporpaMMHBIMH KOMILJIEKCAMH
PacyueTOB TEIUIOBBIX U ra30BbIX MIOTOKOB
OIlK-10 CrniocobHOCTb U B pesynbrare NpoxoxAeHUs MIPAKTUKH

I'OTOBHOCTDb
OPUCHTHPOBATLCA B
IIOCTAHOBKE 33/1a4H,
NPUMEHSATDH

3HAHHUS O COBPEMEHHBIX
MEeTOoIax
HCCIIEZIOBAHMS,
aHAJM3NUPOBATh,
CUHTC3HUPOBATL U
KPUTHYCCKU
Pe3IOMUPOBATh
UH(pOPMALTHIO

oOyuaromuiics

TOJIKEH:

3HATH: MPUHIIKIIBI U TOPSIIOK TOCTAHOBKH U
(hOpMyJTUPOBKH 3a71a4, CBI3aHHBIX C
pa3paboTKOM TEXHOJOTHUECKUX PELICHHH B
TeTJIOTa30CHA0KEHUH

YMeThb: rpaMOTHO CTaBUTh MPOU3BOCTBEHHDIE
3a/1a4u, aHaJIM3UPOBATh, CHHTE3UPOBATh U
KPUTUYECKH PEIFOMHUPOBATH HH(POPMALIHIO
Biagern: HaBbIKAMH CHCTEMHOIO MOAX0/a K
PELIeHNIO MPAKTUYECKUX 3a/1a9 C
HCTIOJIb30BAHUEM COBPEMEHHBIX JOCTHKEHHI
HAyKU U TEXHUKU




OIIK-11 Croco6HOCTE U B pesynbTaTe NPOX0KICHUS IIPAKTHKH
TOTOBHOCTB 00YYaIOIIUHACS TOJDKCH:
[IPOBOJIHUTEL HAYYHBIE 3HATH: OCHOBHBIE COBPEMEHHBIC METObI
9KCIIEPUMEHTEI ¢ Hay4HBIX UCCIIEI0BAHUH, METO/IBI 00paboTKH
UCII0JIE30BaHUEM pe3yJIbTaToOB HCCIENI0BAHIHA, COBPEMEHHBIC
COBPEMEHHOI0 pubOPBI ¥ 000PYIOBAHHE
HCCIIEI0BATEIBCKOTO VYMeTh: IpaBUIBHO BEIOMPATH METOMBI U
060opyioBaHUs U o6opyIoBaHKe, HEOOXOIUMOE I IPOBEACHHA
mpubopoB, KOHKPETHBIX HAyYHBIX HCCIIE0BAHNH
OLIEHMBATh Pe3ybTaTsl | BiiameTsh: HaBbIKAMU COCTABIICHHSA IIPOrPaAMMBL
HCCIICIOBAaHUM ¥ IUIaHa MPOBEJICHUS HAYIHO-
FCCIIEOBATEIbCKHX paboT
OIIK-12 CrocoOHOCTH B pe3yibpTare MpOX0XKACHU MPAKTHKA
ohopMIIATE, 00yHaroIIUHCS JOJKEH:
IPEICTABIATE U 3HaTh: TpeOOBaHUS K OPOPMIICHUIO HAYIHO-
JIOKJIaJbIBATh TEXHUYECKOHN TOKYMEHTAIUU
pe3ybTaThl YMerb: 0pOpPMIIATE, IPEACTABIIATE U
BBIITOJTHEHHOM JIOKJIaIbIBATh PE3Y/IbTATHI BRIIOJTHEHHON
paboThl paboTHI 10 TEME HCCIIEI0BaHuH
BuiiageTh: HaBBIKAMH 0(QOPMIICHHUS
pe3yIbTaToB HayYHBIX HCCIIE/I0BAaHUMI
(odopmienue otuéta 0 HAP, Hanucanue
HayUYHEIX CTATEH, TE3UCOB JIOKIIA/I0B);
HaBBIKAMH BBICTYILIEHUS C TOKIalaMHU U
COOBIIEHNSIMHI Ha HAYYHBIX KOHQEPEHIIHSX
U CEMHHApax
ITpodeccuoHaILHbIC
TIK-1 CnocoOHOCTB
IIPOBOJUTh H3BLICKAHUS
[I0 OIIEHKE COCTOSIHHS
MIPUPOIHBIX u | B pe3ynaprare NpOXOXKICHHS IPAKTHKA
TIPUPOIHO- 00yJaronuics J0DKeH:
TEXHOT€HHBIX 3HATh: METO/IBI OLIEHKH COCTOSHUA
00BEKTOB, TEXHOTEHHBIX 00BEKTOB (CHCTEM
OTIpEIEIICHUIO TEILIora3ocHabKeHHUs)
HCXONHBIX JaHHBIX [UIA | YMeTh: FOTOBUTH HCXOIHBIC TAHHBIC JUIA
IIPOEKTUPOBAHUS U | IPOEKTUPOBAHHS CHCTEM TEILIOra30CHa0KEeHUS
pacyeTHOro BiageTs: HaBBIKAMH ITOATOTOBKH MPOCKTHOTO
000CHOBaHUS ¥ | 3a/iaHus C y9ETOM MATeHTHBIX HCCIIEI0BaHUHU
MOHHUTOPHHIa 1715 pa3pabOTKU COBPEMEHHBIX CHCTEM
06DBEKTOB, TATEHTHBIE | TEIIOra30CHa0KEeHUS
HCCIIeIOBAHMUS,
TOTOBUTH 3a/laHUE Ha
IIPOCKTHPOBAHUE
TIK-3 O6nananieM 3HaHUSMH | B pesysbTare 0CBOCHHS IUCIHILTHHEI

METO/IOB
MIPOEKTUPOBAHUS u
MOHMTOpHHTa 3JaHHA H
COOPYKEHHUH, X
KOHCTPYKTHUBHBIX
SJIEMEHTOB, BKJIIOYAs
METO/IbI pacyeTHOro
o00OCcHOBaHMS, B TOM

00yJaroImiCs JODKEH

3HATH: METO/IbI IIPOSKTHPOBAHHSI COBPEMEHHBIX
CUCTEM TEILIOra30CHA0XEeHHS C MPUMEHEHUEM
IIPOrPaMMHBIX IIPOAYKTOB (Zulu, Ansys, Open
Foam u 1ip.)

VYMeTh: TOTOBUTH UCXOIHBIC JaHHBIE UL
UCIIOJIE30BaHUS YHUBEPCAIBHbBIX U
CIIElMAIM3UPOBAHHBIX ITPOIrPAMMHO-




qucie C | BBIMMCIMTETHHBIX KOMILIEKCOB ¥ CUCTEM
HCIIOJIE30BAHUEM ABTOMATH3MPOBAHHOTO IIPOCKTHPOBAHUSA
YHHUBEPCATBHBIX ¥ | Biaaners HaBbIKaMU IIPAKTHYECKOTO
CIICIMAT3UPOBAHHBIX MCIIO/Ib30BaHMs COBPEMEHHBIX IPOrPaMMHBIX
IIporpaMMHO- npomykToB (Zulu, Ansys, Open Foam u 1p.)
BBIUHCITHTENBHBIX

KOMILIEKCOB U CHCTEM

ABTOMATH3UPOBAHHOIO

TIPOEKTUPOBAHMS

4. MECTO JUCIUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM

IMPOI'PAMMbI

Coz[epmaHHe OUCLMILUIMHBI OCHOBBIBACTCA U ABJISICTCA JIOTUYECKUM ITPOOOJIKEHHUEM
CIeAYIOIUX TUCIUTIINH:

Ne HanMeHOBaHHEe TUCIUIUIAHEI (MOTYJIs)
1 Maremartuka

2 HNudbopmaruka

3 dusuka

4 Xumus

5 OCHOBBI T'HIPABJIHMKH U TEINIOTEXHUKA

6 MexaHnKa KUIKOCTH U raza

Conep)aHue [UCLUIUIMHBI CIyXKHT OCHOBOM JUI M3Y4eHHs CJICIYIOMIMX

JTUCLUTIINH:
Ne HanMeHOBaHME AMCIUILIAHEL (MOTYJIs)
1 Teopusi ¥ METOJIOJIOTHsl [IPOSKTUPOBAHHS B CTPOUTEIBHOM HHIY CTPUH
2 HayuHo-uccieioBaTensckas pabora
3 VrpasiieHHe TeXHOJIOIMYECKUMU NpoLieccaMu TeII0ra3ocHabKeHUs
4 CucTeMbl aBTOMAaTHYECKOr 0 YIIPaBJICHHUS CUCTEeMaMHU

TerIora3ocHa0XeHus

(V)]

[IpenauuioMHas IpakTHKa

FOCYIIapCTBeHHaﬂ HUTOrOBas arTeCcTanus




5. OBBEM JUCIUIIJIMHBI

O61mast TPYA0EMKOCTh TUCIMIUIAHBI COCTABIIACT 21 3a4. eqWHUL, 756_YacoB.

Bun yueOHol pabOThI Bcero | Cemectp | Cemectp Cemectp
9acoB Ne 1 Ne2 Ne3
OO61mas TpyLOEeMKOCTb 756 252 252 252
JMCIUTUIMHBL, Yac
KonrakrHas padora 102 34 34 34
(ayauTOpHBIE 3aHATHS), B T.1.:

JIEKIIUH - - - -
1ab0paTOpHBIE - - - -
MPaKTUYECKHE 102 34 34 34

CamocTosTe/IbHAsA padora 654 218 218 218

CTY/IEHTOB, B TOM 4HCJIE:
KypcoBo# poeKT - - - -
KypcoBas paborta - - - -

PacyerHo-rpadguuecKoe 3a1aHue - - - -
NnnuBuayaibHOE JOMAIIHEE - - - -

3a/laHHe
Jlpyaue 6udbl cCaMOCMosme bHOU 654 218 218 218
pabombl
dopma mpoMEKyTOYHAS 3auer 3a4eT 3a4eT Juddepen-
arTecTanus [IAATBHBIN

(3aueT, 3K3aMeH) 3a4uer




6. CTPYKTYPA U COJAEPKAHUE JACIHUILINHBI

HaumeHnoBaHue pazzaena
(sTarma mpaKTHKHN)

Buzpsl paGoT, BKJTIOUAs CAMOCTOATEBHYIO padoTy
CTyIEeHTa

2

3

Opraxuzanus Hay4HO-
HCCIIEN0BATENBCKON
paboThI
MarucTparypbl

CTyICHTa

O6cyxnenue TEMBI Hay4IHBIX HCCIIeI0BaHUH,

COCTABJICHHUEC IlJIaHA HH)IHBI/I,Z[yaJIBHOﬁ

paboTel, rpaduka BemoaHerus HAP

MeTtoasl IIJITAHUPOBAHUSA, OPraHM3allid U IPOBCACHHUA
Hay4YHBIX HCCIEI0BAHHUM

MeTtoasl
TEXHOJIOTHYECKUX
IIPOM3BOJCTBE, METOIObI aHAIU3a H
SKCIEPUMEHTAIBHBIX JTAaHHBIX u
MaTeMaTHYECKUX MOJEIIEH.

HCCIIEIOBAHUS
pelIeHni B

OpraHu3alliOHHO-
CTPOUTETHHOM
00paboTKH
IIOCTPOEHHUS

MeToauky pOBEACHUS
SKCIEPUMEHTAIBHBIX
UCCJIeJOBaHHH

Kpurepun oueHKH 30(HEKTHBHOCTH HCCIIEyEMOTO
o6bexTa (criocoba, mporecca, ycTpoHcTBa).

[TapameTpbl, KOHTPOJIUPYEMBIE IIPH HCCICTOBAHMUSIX.
O6opynoBaHue, 9KCIEPUMEHTAIIBHBIC YCTAHOBKH,
IpUGOPEL, anapaTypa, OCHACTKa. Y CIIOBHSA U TIOPSIOK
nposeaenus onbIToB. CocTas ONbITOB. MaTeMaTH4eckoe
[UIAHHPOBAHKE 3KCIIEPUMEHTOB.

CocraBiieHHe aHATUTUIECKOTO
JMTEpaATypHOTrO 0030pa U
[ATEHTHOTO MTOKUCKA II0 TEME
HUP

Bunsl uadopmanun (0630pHas, CripaBovHasd,
pedeparuBHas). Busl u3nanui (CTaThs B
pedepHpyeMBIX KypHaIax, MOHOTpaQuu 1 yIeOHHKH,
rOCyIapCTBEHHBIE OTPACIIEBbIC CTAHAAPTHL, OTYETHI O
HUP, TeopeTudecKre ¥ TEXHHIECKHE ITyOIMKaIlnH,
naTeHTHas HHQOpPMAIIH).

MeToIbl TOUCKA JINTepaTypsl (MCIOJIE30BaHUE
OUOTHOTEYHBIX KAaTAJIOrOB M yKa3areleH,
MeXOHOTHOTe bl ab0HEMEHT, pedepaTHBHBIC
’)KypHAJTBI, aBBTOMAaTH3HPOBAHHBIE CPEICTBA IIOUCKA,
IIPOCMOTP MEPHOAMIECKON TUTEPATYPBI).

C60p, 06paboTKa, KIacCHpUKAIU IOTyICHHBIX
CBeIeHHI, cocTaBjieHre 0030pa IUTEePaTyphl.

ITocTtanoBKa LIEH U 3a1a4
HCCIICOOBAHUA

O6BeKT U IIpeaMeT KccileoBanus. OnpeeneHue
JIaBHOM 1e/u. J{eneHne TaBHOM [e/d Ha Moend 1-ro
U 2-TO YPOBHS.

OmnpezeneHne 3aa4 HCCIIEI0BAHNSA B COOTBETCTBUH C
[I0CTaBJICHHBIMH LIEJISIMH.

[TocTpoeHue aepeBa Helel U 3a1aq Ul OTpeCICHIA
He0OXOIUMBIX TPeOGOBaHHI U OTpaHUICHHH
(BpEMEHHEIX, MATepHaIbHBIX, JHEPTETHYCCKHX)

BeInosiHeHNE TEOPETHYECKUX U
HKCITEPUMEHTAIBHBIX
HACCIIe0BaHUMI

DTansl IpoBeACHHUS SKCIEPUMEHTA.

MeToas! 03HaHUs (CpaBHEHHUS, aHAIHU3, CHHTE3,
abcTparupoBaHue, aHANOTHs, 0000IeHHE, CUCTEMHBIN
MIOJXO0J1, MOJIEIUPOBAHHE).

MeTOBI TEOPETHUECKOT0 HCCIIeN0BaH s (HacanH3aus,
hopmanm3ansi, aKCHOMATHYECKHH METOLI,
MaTteMaTHdecKas THI0Te3a U Ip.).




1 2 3

6 dopMyIMpOBaHUE HAYIHOH [IpoBeeHre HCCIEIOBAHUA B 00JIaCTH TPAIUIIHOHHBIX
HOBH3HBI U IPAKTHYECKOM ¥ HOBBIX OPTraHU3AIMOHHO-TEXHOOTHYECKHX PEIICHHH
3HAYUMOCTH B CTPOMTEJIFHOM IIPOM3BOJICTBE.

MeToas! HCClIE0BaHUH OpraHu3alnoOHHO-
TEXHOJIOTHYECKHX PEIICHUHN B CTPOUTEIBHOM
IPOM3BOJICTBE IIPH BO3BEJICHUH BHICOTHBIX U
GONBINENPOJIETHBIX 3NaHHH H COOPYKECHUH.
[TomyueHue 3KCIIepIMEHTAIBHBIX Pe3yIbTaTOB, HX
MaTeMaThyeckas oopaboTka, CucTeMaTH3aIus,
MOJTOTOBKA IIPEIBaPUTEIbHBIX BEIBOJIOB.

Crioco6sI 06pabOTKH SKCIIEPUMEHTANIBHBIX JaHHBIX.
Bubr paboThl, Ha IPAKTUKE BKITIOYAs
CaMOCTOSITEIbHYIO paboTy CTYICHTOB
ABanuTryeckuii crioco6. CratucTideckas oopaboTka
pe3yJIbTaToOB H3MEPEHHUH.

7 | OdopmieHue 3adBKH Ha CTpyKTypa 3asBKH Ha ydacTHe B rpanTax. Onucanue
[Tatent P® (u300peTeHue, npoeKTa (KCIoIb3yeMas METOMOIOT s, MaTepHaIbl 1
TI0JTe3Has MOJIENb), HA YUacTHe | METOJIbl HCCIIeI0BaHHI; IepedeHb MEPOTIPUATHH,

B I'paHTe He0OXOIMMBIX UL JOCTHKEHHS OCTABICHHBIX IIENCH;

IJIAH ¥ TEXHOJIOTHS BBIIOJTHEHHS KaXX10T0
MEpPOIPHUSATHSI; YCIOBHS B KOTOPHIX OYIET BBITOTHATHCS
IIPOEKT; MEXaHU3M pealM3al[i IPOeKTa

Cocrapienue ordera o pesyiprarax HHP, noaroroska
JIOKJIa/la Ha PacIIHPEHHOM HayYHOM CEMHUHApe
KadeapsL

7. MOH OLEHOYHBIX CPEACTB /sl MPOBeJeHHs TeKyIlel H IPOMEeKY TOUHOH
aTrecTanuy obyvarmuxcsa no HAP

OCHOBHBIM JOKyMEHTOM, XapaKTepU3yIolluM paboTy CTyAeHTa BO BpeM:
nposenenuss HUP, sBisercs orver. B oruerax 3a KaKIbI CeMeCTp IODKHBI OBITh
oTpakeHs HM3ydeHHble Bo Bpems HIIPoOimie BOMPOCHI W OCHOBHBIC pPE3YJIBTAThL
IPaKTHYEeCKOH JeATeNbHOCTH CTyAEHTA. TpeGoBanus K COfAepXaHUIO, O0BEMy H
0oDOpPMIICHHIO OTYeTa C YYETOM CHeELHQUKH Kadenpsl, pa3paboTaHbl B BHIC
METOINYECKUX yKasaHuil Ha ocHOBe [10/10KeHNUS O MPAKTUKE U IPUHATEI METOIUYECKOM
KOMUCCHEN
UHCTUTYTA.

[To 3aBepmenun oOydexus mo HUP B kaxmoM ceMecTpe, B COOTBETCTBHM C
METOIHYECKUMHU
yKa3aHUAMH, CTYJEHTOM MPEJCTaBIAETCA OTYET B BUIC pedepara o6vemom 30-35 cTp.
TekcTa ¢ wutocTpaiuamu B popmare Wordn (i) Excel, B KOTOpOM H3JIaratoTes Hell
HUP, a Tax)ke OCHOBHBIE pe3y/IbTaThl, MOIy4EeHHbIE PU PEIEHUI KOHKPETHBIX 3a1atd
10 TEME €T0 HUCCIIENOBaHMUS.
K wuroroBoii arrecrauuu npexacrasisercs otder o HUP, MIOAMMCAHHBIA HayYHBIM
PYKOBOJMTEJIEM CTY[EHTa MarucTparypsl. I1o utoram aTTecTalul BRICTABIACTCA 3a4er
(1 1 2 ceMecTpsl) WX 3a9eT C OLEHKOH (3 ceMecTp).

OtyeT 0 HUP nomkeH conep)kaTh CIeIyIoIIne pa3ie/bl:
- BBeJiIeHHE (COIEPXKUT OIKMCaHUE aKTyallbHOCTH U 11e1eco00Pa3sHOCTH Pa3pabOTKK TEMBI
BBIMOJHSEMOIl HaydHO-MCCIIE0BATENECKON paboThl, ONMCAHKE LM, 38131 U o0BeKTa



JCCIeOBaHUs, HaydyHyI0 M MPaKTUYECKyl 3Ha9MMOCTb BBITNIOJTHIEMO Hay4YHO-
HCCIIe0BATENLCKOM paboThI);

- 0630p JHTepaTyphl (maeTcs KpaTKHH 0630p nHMTEepaTyphl [0 TEME HaydHO-
WCCIIEI0BATENbCKOM

paboThI ¥ NepeyeHb UCIIOIb30BAHHbIX HUCTOYHHKOB);

- OIMCaHMe OJKCIEPUMEHTa ¥ Da3paboTOK (BBIMONHACTCS ONMCAHUE He0OXOIUMBIX
SKCIIEPHMEHTATBHBIX HCCIIEIOBaHIH WY TIPAKTHYECKAX pa3paboTOK IO  TeMe
Hay4HO-HMCCIIe[0BATENbCKOM paboThl);

- omucaHue 060pyI0BaHUs (BBIMONHAECTCA OMUCAHUE 060pyI0BaHUs, UCITOTB3YEMOr0 B
SKCIIEPUMEHTANIBHBIX HCCIIEI0BAHUAX W/WiK B IIPaKTHYECKHX pa3paboTKax IO TeMme
HAy4YHO-HCCIIeJ0BATE/bCKOM pabore).

VKa3aHHbBIE paslesibl MO3BOJISIOT NMPOKOHTPOIUPOBATE GONBIIMHCTBO 3HAHHUK H
yMeHHH, TepednclIeHHbX B pasa. 1 HacTosIIeil mporpamMMbl. BrameHue MeTONaMU
06pabOTKM OKCIEPUMEHTANBHBIX [aHHBIX M aHajlu3a IOCTOBEPHOCTH IIOJIy4€HHBIX
pe3yJIBTaToOB IIPOBEPAETCS M OLEHMBACTCA B XOIE€ IK3aMEHOB IO COOTBETCTBYIOIIUM
TMCIMIUIAHAM B 1.3 ceMecTpax. 3HaHHe TpeGoBaHui K OQOPMIICHHIO HAy9IHO-
TeXHHYECKOH JOKYMEHTAIWM JEMOHCTPHPYETCs CTYAEHTOM B XOA€ HAlMCaHui H
3aIIUTHl OTYETa O HaydHO-HCCIIEN0BATENLCKOM paboTe.

Arrectanus no utoraMm BemonHeHwuss HVP mpoBoauTcs Ha OCHOBAHMM 3aIIMTRI
0)OPMIIEHHOTO OTYETa U OT3bIBA PYKOBOIUTEILS MK Kyparopa TPaKTUKHU (TIPUIOKEHHEe
B). [To uTOraM MOJOXUTENBHON aTTECTAllUH CTYACHTY MAarvCTpaTypel BEICTaBIISAETCS
3auer / HezaueT (B 1 u 2 cemecTpax) U Au(epeHIrpoBanHas OlCHKa B 3-M cemecTpe
(OTIMYHO, XOPOIIIO, YIOBJIETBOPHTENBHO).

OmeHka 1O NpPAaKTHKe [PHUPABHMBACTCS K OICHKAM MO JHCIHILIHHAM
TeOpeTHUeCKOro OOy4YeHHs M YYUTHIBACTCA IpPH MPOBEICHHH UTOTOB IIPOMEXYTOYHOM
(CecCCHOHHOI) aTTeCTalluK CTYACHTOB MAarkCTpaTypal.

[Io  pe3ynbraraM HayYHO-MCCIIEIOBATeIbCKOA  TIPAKTHKK  CTYACHTHI
MarvcTpaTyphl TMPEACTABIAIOT K IeYaTH MOArOTOBICHHBIE WMH CTaThi, TOTOBST
BBICTYIUIEHHUs Ha Hay4HbIE U HAYIHO-TIPAKTUIECKHE KOH(EpeHIUH U CEMIHAPBI.

B pe3yJbTare MPOXOXKIEHHS IIPAKTHKH CTyICHT HOJDKCH:

- BlajeTh HABBIKAMH CAMOCTOSTENBHOrO TUIAHHPOBAHMA M TPOBEICHUA HayHHBIX
HUCCIIEOBAHUM;

- OpMy/IMPOBATh ¥ PENIATh 3a/[a4k, BOSHUKAIOMIIE B XONE Hay4HO-HCCIIeI0BATENbCKOM
esITeMbHOCTH ¥ Tpebyrolue yriy6IeHHBX IPOhecCHOHAIBHEIX 3HaHUH;

- BBIOMpATh HEOOXOIAMMBIC METOMBI pccrenoBaHuil, MOAU(UIMPOBATh CYyIIECTBYIOIINE
¥ pa3pabaThIBaTh HOBBIE METO/BL, MCXOIA U3 3a]1a1 KOHKPETHOTO HCCIIeI0BaHNS,

- 06pabaTEIBATE MOy YeHHBIE Pe3yJIbTAThI, AHATU3UPOBATE M OCMBICTHBATD UX C Y4ETOM
JaHHBIX, AMEIOIINXCS B TUTEPATYPE;

- BecTH Oubnmorpadmueckyio ~ paboTy ¢  TpHUBIEYEHHEM  COBPEMEHHBIX
MH(GOPMAMOHHBIX TEXHOJIOTHH;

- NPeJICTABJIATH UTOTH [PO/IETAHHOHA pabOTBI, MOy ICHHBIE B PE3YJILTATC IIPOXOXKICHUS
HIP, B Buze pedeparos (0630p TUTEPaTypEL), cTareit, 0hOPMIIEHHBIX B COOTBETCTBHH C
AMEIOIIUMHUCS  TpeOOBaHMAMM, C  TPUBIEYCHHEM  COBPEMCHHBIX  CpeICTB
pEeIaKTUPOBAHUA U MEYaTH,;

_ BlaZeTh MeTOJAMH IPEe3eHTAllMd Hay4YHBIX PE3yJbTaToB HAa HAYYHBIX CEMHHApax U
KOH(EPEHLUSX C IPUBICYEHHEM COBPEMEHHBIX TEXHUYECKUX CPE/ICTB.



8. OCHOBHAS M JOIIOJTHATEJIbHASA TUTEPATYPA
8.1 IlepevyeHb OCHOBHOW JUTEPATYPbI

1. Kymes JI.LA. OcHOBBI HAy4HBIX nccnenosanuit /JI.A. Kymes, K.A. Uyes, IL.1O.
Cycnos. — Benropon.: Mzn-so BI'TY,2009 — 55¢
2. Kopo6ko B.W. Jlexuuu 1o Kypcy «OCHOBBI HayqHbBIX yiccieioBaHmiy». Yueb.mocobue
JUTSL CTYIEHTOB CTPOUTEIBHBIX CIEUAIbHOCTEH By30B. - M.: U3zn-Bo ACB ctpan CHI,
2000. - 218 c.
3. Boromo6os H.A. OcHOBBI MaTeMaTideckoro Moxemuposanus. M.: MI'Y um.
JlomonocoBa, , 2013 . - 137c.
4. IOpres A.T'.,Ceprix M.P.OCHOBBI Hay4HBIX yccienoBanuil: Yue6.mocobue. -
Benropon: BI'TY nm. B.I'.Ilyxosa, 2005. - 86 c.

8.2. IlepeyeHn JONMOJHUTENLHONH JTHTEPATYPHI

1. dU3HUECKHe OCHOBBI MATEMATHYECKOr0 MOJIETMPOBAaHHS [TeKcT]: yuel. nocobue
Juist cTy. (U3MKO-MaTeM. crerl. By30B / [.A. Bopnosckuit, A.C. Korznpatees, A.JL.P.
Yoynepu. — M.: Akagemus, 2005. — 320 c.

2. OCHOBBI Hay4HBIX HMCCIIEIOBaHMH: YUeOHMK I TEXHHYECKHX BY30B / B. K.
Kpytos, 1. M. T'pyuiko, B. B. Tlonos u ap.; IToxn pex. B. Y. Kpyrosa, B. 1. Ilomosa. —
M.: Bricmas mxoua, 2000. — 400 c.

3. Amnep FO.I1., Mapkosa E.B., I'panosckuii 1O. B. [TnaHupoBaHKUE SKCIIEPUMEHTA
TIpY TOUCKe ONTUMANBHBIX ycnosui. / FO.IL. Annep—M.: Hayxka, 1976, -279 c.

4. TOCT 7.32 — 2001 MexrocynapcTBeHHbIH cTanaapT «OT4eT 0 HayqHO-
HcCTIe0BaTeNbeKoi pabote. CTpyKTypa U mpaBmia opopmieHus». Mananue
odpuiransHoe. Munck. 2001 r.

8.3. IlepeyeHb HHTEPHET-PECYPCOB

1. Cumopos B.H., AxmeroB AK. Maremaruieckoe MOICIUPOBAHNAC B
crpoutesbeTBe. 2007, https://books.academic.ru/book.nsf/60805940

2. HayuHo-00pa3oBaTe/bHbII HHTEPHET-PECYPC HUBI[ MI'V 1o 4YHCICHHOMY
aHaMM3y [DIEKTPOHHBIH pecypc]: MHOrOmpenMeT. Hayd. IopTal /  Hay4so-
icCIIeI0oBaTeNbCKHI BhraucIUTeNbHBIM Hentp MI'Y um. M.B. Jlomoroco0Ba, 2005-2016
®CAY THUU UTT "Undopmuxa", 28.01.2016 — pexum noctyna K IOpTaly.:
http://num-anal.srcc.msu.ru/

3. Camapckuit A. A., Muxaiinos A. I1. MaremaTnieckoe MOACTMPOBAHHE. Nnew.
Metonsl. ITpumepsl. 2001, http:/lib.sibnet.ru/book/9595/



9 . IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH

Ne | HaumenoBaunue | [IpuHammex- Anpec caiiTa HaumeHnoBaHue
DNeKTPOHHO- | HOCTB/ opraHu3aluu-
OUOIMOTEUHON | JOCTYITHOCTD BIaeNbla,

CHUCTEMBI PEKBU3UTHI IOTrOBOPa
(BBC) Ha
MCIIOJIb30BaHNE
1 2 3 4 5

1 | Dnexrponno- | CtopoHHss/ hitp/e.lanbook. com | OOO «I31aTeNBCTBO
6ubnuoTeyHas | UHAMBUIYaJbH Jlanp» KoHTpaKThI
cucreMa 13917¢ Ne3261000041130001
W3JaTeNbCTBA | HEOTPaHUYEHHBIA 620003147-01
«JIaHb» JOCTYII I10 CETH ot 27/08/2013r.

UHTEPHET 1o 01/09/2014r. u
Ne0326100004114000
0770003147-01
ot 11/08/2014r.
no 01/09/2015r.

2 | Dnextponnas | CobcrBeHHas/ http://ntb.bstu.ru ®I'bOYBO
oubnorexa WHIABH Y aJIbHBIN BI'TY um.

(Ha HEOTpaHUYECHHBIN «B.I'. IllyxoBa»
6aze ObC JOCTYII IO CETH
«bubnmmoTex») | MHTEpHET

3 | Dnekrponno- | CTopoHHss/ http:/ OO0 "Lentp
oubamoreynas | 100 Touek www.kni2afund.ru | rpdyposoro
Cucrema JIOCTyTIa 10 CETH aUCTpuOyuuu"
"Kuura®@oua" | HHTEpHET Kontpakt Ne326-13k

ot 26/07/2013r.
no 31/08/2014r

4 |Undopmanu- | CroponHss/ http://normacs.ru 000 «TexHOMOTHUA»
OHHO 50 Touek Cornamenue o
-CIIpaBOYHAsA JOCTyTIa B COTPYAHUYECTBE
CUCTEMa JIOKaJTbHOM ceTH Ne 07/11
«Hopma CS» | yHUBepCH-TeTa ot 25/11/2011

(cormaieHue
IPOJIOHTHPYETCH )

5 | Uadopmauu- | CTopoHHss/ http://normacs.ru 000 «TexHOMOTHUAN
OHHO 50 Touek CornaiieHue o
-CIpaBOYHas IOCTYIIa B COTPYIHAYECTBE
cucTeMa JIOKaJIbHOU CETH Ne 07/11
«Hopma CS» YHUBEPCHU-TETA ot 25/11/2011

(cormnamenue

TIPOJIOHTUPYETCA )




1 2 3 4 3

6 | C6opHHK CropoHHsis / http://www.skonline. | O O O «CHulD»
HOPMAaTHBHBIX | 12 TOUeK H KonTpaxt
JIOKYMEHTOB II0 | JIOCTyTIa C Ne 5258/35-14xk
CTPOUTENBCTBY, | TEPPUTOPHH ot 20/05/2014
neficTByrOIMX | OUOIHOTEKH 1o 20/05/2015
Ha TepPUTOPUHN
P® «Ctpoii -

KoncynbTaHnT»

7 | CpaBo4HO- CroponHsis / www. consultant.ru | OOO «Bena-
TIOMCKOBas IOCTYT KoHcyn BTaHT »
cucrema B JIOKaJIbHOM Kontpakt Ne 65-14k
«KoHCynbTaHT | ceTH ot 04/07/2014
-TLTIOCH YHUBEPCUTETA no 04/07/2015

10 MATEPHAJIbHO-TEXHUYECKOE U THOOPMAIIMOHHOE
OBECIIEYEHHE

s ipoBeenust «Hay4qHO-HCCIe10BaTeIbCKOM paboTED UCIIOJIE3YIOTCS
1) Cneunanu3npoBaHHasi ayAMTOpHSA - ['K-312, y4eOHO-METOANICCKUMU
CTeHIaMM, MaKeTaMM,  BHIEONPOEKIHOHHOW  CHCTEMOH,  NEpCOHAIbHBIM
KOMITBIOTEPOM
2) CnenuanusupoBaHHas ayauTopus - I'K -3 10 «JIabopaTopusi ra30CHa0XKEHUS»,
OCHallleHHas y4eOHO-MeTOJUIECKUMH CTeHIaMH, MaKeTaM1
3) CneunaJH3upoBaHHasi ayAHTOpHA - ['K-313 - KoMIbprOTepHBIH Kiacc
«VHbOpMAIMOHHEIE TEXHOIOTHH B MPO(QECCHOHATBHOH IEATENBHOCTH, CTOIAMH €
[ePCOHANBHBIMY KOMIIBIOTEPaMH, BUIEONPOEKIIHOHHON CHUCTEMOH
4) CrnennaJu3HpOBaHHasl ayIHTOpHUS - I'K-314 «JlabopaTopusi HHXEHEPHBIX
CHCTEM M 000pyI0BaHKs MHOTOKBAPTHPHOTO 0Ma, THAPABINKH, TEIIOTCXHUKI 1
a’pOJMHAMUKNY», OCHAIeHHAs y4eOHO-METONMYECKUMHU CTCHIAMH, MakeTaMy,
BHIEOMPOEKIMOHHOM CHCTEMOH, TIEPCOHAIBHBIM KOMITBIOTEPOM
5) Cneuuaan3HpoBaHHasi AyIHTOPHHA - I'K-003 — «JIaGopatopusi ruApOAMHAMUAKA
¥ THAPOMAIIMH», OCHAIIEHHAs y4eOHO-METONMYECKUMHU CTCHIAMH, MaKCTaMH,
BHUIEONPOEKIMOHHOH CHCTEMOH, IIEPCOHAIBHBIM KOMITBIOTEPOM
6) Cienuasnuzuposannas ayauropus — I'K-007 — «JIabopaTopusl BEHTHISALUHN U
OUYMCTKH BO3LyXa», OCHAIUICHHAs y4eOHO-METOIMYECKHMH CTCHAaMM, MaKeTaMH,
BHIEONPOEKIIMOHHON CHCTEMOH, TIEPCOHATBHBIM KOMIIBIOTEPOM




8. YTBEPKJIEHHUE PABOYEW ITPOT'PAMMBI

YTBepxkeHue pabodei mporpamMMebl Oe3 W3MEHEHUH
PaGouas nporpamma 6e3 U3MEHEHUH yTBEPKACHA Ha 2017 /2018 yueOHBIH TO.

ITpotokomn Ne __ 11 3acenanus kagenpst ot «_24 »__ 05 2017 r.
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YTBEPXKJAEHHE PABOYEW INPOT'PAMMBI

Y TBepIeHre paboyell IporpaMMbl Ge3 H3MEHEeHHH
PaGouas nporpamMma 0e3 H3MEHEHUH yTBEPXKICHA Ha 2018 /2019 y4eOHBIA ToOI.
ITpoToxoi Ne 11 sacenanus kadeapsr oT «_11_»_ 05 2018 .
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NPAJIOKEHUSA
NPUJIOKEHHUE Nel

METOIUYECKUE YKA3AHUSA IJIA OBYYAIOIIUXCS 11O
OCBOEHUIO TN CHUIIJIAHBI

I TEOpEeTHYECKOTro M3ydYeHHs Kypca MMCHUIUTHHBI CTYACHTAM HE00X0UMO
3HaTh:

ITo pa3gesam Mojae/inpoBaHHe MPOUECCOB TIr'C:
— BuaBl Mogenel (reomerpuueckue, GU3MIECKHE, MareMaThyecku). MareMaruyecKas
Mozielb ([omyleHns HadalbHble U TPAaHUYHBIE YCIOBUS, CUCTEMA mddepeHIHATBHBIX
ypaBHEHUH, METOMbI PEIIeHHI — aHAJIUTHYECKANA W YHCJEHHBIM, aJrOpuUTM DEIICHUS,
IPOBEPKA a/IeKBaTHOCTH).
— OCHOBBI ITOCTPOEHHE IPOrPaMM JUisi KOMIIBFOTEPHOTrO MOJCTHPOBAHUA. HcxonHble
IOMyIIeHns, 6a3oBble ypaBHEHHs. PaspaboTka MpOrpaMMHOro MPoRyKTa C yI0OHBIM
uHTepdeiicoM. Crenuani3rupoBaHHbIE IIPOTPAMMBbI- Solid Works, ANSYS.

Io paszaesnam O6mue MoJI0KEeHHS IKCNIEPHMEHTA:

— BBIGOp 0OBEKTA U LeNb McclenoBanysl. [locTaHOBKa HAYHHO TEeXHUUYECKOU TTPOOIIEMEL.
Br160p MeToj1a IPOBEIEHUs MCCIIE0BAHNM];
— Iporpamma HCCIIeOBaHHH, HabmomeHue wccnenosanuil. Paspaborka paboueit
THUIIOTE3EI.
— pa3paboTKa MaTepHanbHOH 6a3bl (YCTaHOBKa, CTEHJI), METPOJIOTHYECKOe 0OecTiedeHne
SKCIIEPUMEHTATBHBIX UCCIIEOBAaHNHN.
—  OCHOBBI TeOpuM CiyuaiiHbIX oOmHOOK. OreHKa TIOrPEIIHOCTel M3MEPEHHH
(abcoroTHas OTHOCHTEIIbHAL, npomaxu). AHamum3 U 0000IieHHE pe3yJbTaToB
HCCIIEJOBAHUH.

ITo pa3aeiy JDKcnepHMEHTa/IbHbIE HCCJIE10BAHHS:

—  Bumel  9KcmepuMenTa  (1abopaTOpPHBIH, IPOMBINUIEHHBIA,  HAaTypHBIN,
BBIYHCIMTEIbHBIN, HMUTAIMOHHOE MOJETHUPOBAHHE). AKTUBHBI ¥ TIACCHUBHBIA
SKCIIEPUMEHT,

(%)

— OpraHM30BBIBATH IIEHTPAIbHbIN KOMIO3UIIMOHHBIN pOTOTaGeNbHbIH MOTHODAKTOPHEIH
SKCTIEPAMEHT. DKCIIEPUMEHT ¢ IPOOHON PETIMKOH;

—  IlapaMeTpsl ONTHMH3alMM, (aKTOppl, YyPOBHHM  BaphbUpPOBaHHA (hakTOpOB,
paHnomusanys, Kpurepun CTBIOIEHTA, YPaBHEHHE PETpecCH. AHanu3 ypaBHEHHS
perpeccuy,

— TpOBOAMTH JIUTEPATYPHBIH 0030D. MHbOpMAIMOHHBIH HpOmyKT (0asa NaHHBIX,
6ubanorpadudeckas 6asa JaHHBIX, WHGOPMAIMOHHbIC cetr). IloAroroBKa Hay4HOH
CTaThH, NTATEHTA.

YYEBHO-METOJUYECKOE OBECIIEYEHUE JJIA CAMOCTOSITEJbHON
PABOTHI OBYYAIOIIUXCS
VememmHoe  OCBOEHHe  Kypca  OUCLUIIMHBL ~ BO3MOXHO — JHIIbL  IIPH
CHCTEMATHUECKOM caMOCTOSTENbHOH paboTte, TpeOyrommed TIyOOKOro OCMBICICHHA H
noBTOpeHus mpoiineHHoro Matepuana. CaMOCTOSTENbHAs pabota HeoOxoguma Il
pasBHTHA y OOY9YarOLIMXCA CIOCOOHOCTH K KOMIUIEKCHOMY PasBUTHIO M DEIICHHIO
npoGiem.
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