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Paboyas nporpamma paspaboTaHa B COOTBETCTBHH C IPHKA30M
Munobprayku Poccunm ot 20 oxtabps 2021 r. Ne 951 «O6 yrBepkmeHHH
(enepanbHBIX FOCYAapCTBEHHBIX TPeOOBaHMI K CTPYKType IPOrpaMM MOATOTOBKH
Hay4YHBIX ¥ Hay4HO-NIEJarorH4ecKux KaJpoB B acnupaHType (aIbIOHKTYpE),
YCIOBHSAM HX pealM3alid, CpPOKaM OCBOEHHS JTHX IpOrpaMM C Y4YETOM
pa3IM4YHBIX (opM o00yueHHs, oOpa3oBaTeNBHBIX TEXHOJOTMH M OCOOEHHOCTEH
OTAEIBbHBIX KaTErOpHUid aCIUPaHTOBY.

PazpaboTryuk: JOLEHT, K.().-M.H., JOLIEHT " Cumonosa U.2.

3aBenyrouui kagenpoit [IM %é S/z I'onenko A.E.
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Ipencenatens Cosera dakynsrera GTIII ._W_Xpamoaa B.H.



1.1. Ilenm m 3agayu U3yYeHHS AHCHHIIIHHBI

Ilenpr0o npenofaBaHMs JUCLHMIUIMHBI  sABISeTCS (OPMHpPOBaHHE Y
acCIMPaHTOB MPENCTaBIE€HHs O CYHIECTBYIOLIEM MHOIooOpa3suy KOMIIBIOTEPHBIX
[pOrpaMM, HMX BO3MOXHOCTAX M 00JIacTSX NpHUMEHEHHs. 3a4acTylo, pelleHue
CIIOXKHOM 3aJla4d HEOOXOJMMO IPOBOAUTH C HCIIOJB30BAHUEM HECKOIBKHX
nakeToB. Takoi KOMIIEKCHBIH MOAXOM U IpaMOTHasi KOMOMHAIMS KOMITBIOTEPHBIX
TEXHOJIOTHM IIO3BOJIAIOT PacCIIMPUTH BO3MOXXHOCTH MOJEIHMPOBaHHUS, YIPOCTHTh
cbop 1 00paboTKy HaHHBIX, JaeT BO3MOXKHOCTh BU3yaJIM3UPOBATh U HCCIIENOBAThH
Takde (U3MYECKHe TIpPOLEcChl, M KOTOPBHIX IPOBEIEHHE HATYPHBIX
SKCIIEPMMEHTOB SBJISIETCS TPYAHO OCYIIECTBUMOM 3aaqeil.

3agadyamMM M3y4YeHHs AMCLUIUIMHBEI SBISIOTCA OBIAEHHE HEOOXOIHMBIMH
3HaHMSAMM U YMEHMSIMH, CBA3aHHBIMM C HUCIOJB30BAHHMEM B HAay4YHBIX
HCCIIEIOBAHUAX COBPEMEHHBIX TIaKeTOB INPHUKIAAHBIX IPOrpaMM, a TaK Xe
(OpMHpOBaHME HAaBBIKOB TIPaMOTHOTO H pAlMOHAIBHOIO HCIOJB30BaHUS
KOMMEpYECKMX M OECIUIaTHBIX NPOrpPaMMHBIX NPOAYKTOB IPH BBINOJHEHUH
TEOPETHYECKUX M OSKCIEPUMEHTANbHBIX paboT Bo BpemMs o0OyuyeHHs U B
nocienyoled npodecCHoOHaIbHOMN AEATENbHOCTH.

1.2. MecTo AMCOHMILTHHBI B CTPYKTYpe 00pa3oBaTeIbHOH NPOrpamMmbl

Jucuurmirna BXxoauT B 650k 2 «OOpa3oBaTenbHbIi KOMIIOHEHT» 4acTH 2.1
«Iucummivael  (MOOynH)»  NpOrpaMMbl  acIUpPaHTYpel M SBJIAETCA
gaxynemamuerol 115l OCBOEHHUS.

1.3. TlepedeHb NIaHHpPYeMbIX Pe3y/IbTATOB 00y4YeHHS MO AHCHHILIHHE,
COOTHECeHHBIX c NJAaHUpyeMbIMHU pe3yabTaTaMH OCBOEHMS
o0pa3oBaTe/IbHOH NporpamMmsl

B pe3synbrare ocBO€HMs JUCLUIUIMHBI 00yYaromuics JODKEH:

*3HaTh: COBpEMEHHBIe IPOTrpaMMHbIe CpeACTBa pealu3ald HHPOPMALMOHHO-
KOMMYHHUKALIUOHHBIX TEXHOJOTMH M BO3MOXXHOCTH MX TIPUMEHEHUs B
NpoQeCcCHOHANBHOM NeATENbHOCTH.

*YMeTh: popManu3oBaTh, CTPYKTYpHUPOBaTh U OQOPMIIATE HAy4HBIE HCCIEN0BaHUSA
C HCTIOJIF30BAHUEM HOBEMIIMX JOCTHXEHHUH MH(POPMALIMOHHO -
KOMMYHHKAILIMOHHBIX TEXHOJIOTUH

*BnaneTs: HaBbIKaMU IPUMEHEHHUS] UHQOPMAaLIHOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHH B NNpodeccHOHaNbHON Hay4YHOH NesTeNbHOCTH.

1.4. OO6Gmas Tpya0eMKOCTb AHCUHIIHHDBI (MOLYJIS)

OOmas TpyHOEeMKOCTh IOUCHUIUIMHBL (MOZYJIA) COCTaBIsfeT 1 3a4eTHYIO
efuHuIly, 36 4YacoB, W3 KOTOpPBIX 18 YacoB cocraBisieT KOHTaKTHas pabora
obyuaromierocsi ¢ ImpernoaaBaTesneM, 18 YacoB COCTaBISET CaMOCTOSATE/IbHAS

paboTta obyuarolerocs.

2. CTpyKTypa M coaep:kaHHe AHCUHIIHHBI
Ta6nuua 2.1 — CTpyKTypa U CoAep)kaHue QUCLUILITHHBI (MOZYJIs)



Bunsr yueOHoM
paboTHI, BKITIOYAs
CaMOCTOSITENIbHYIO | YyeGHO
NoNo HawmmeHnoBaHue MOJTyIIsl, TEMBI H BOIIPOCOB, H3Y4aeMbIX - 52(?:;i;m MeT-O)JI/I dopma
o Ha JICKIUAX, HpaIfTI/I‘-IGCKI/IX 3aHATHUAX U B XO04€ (B qacax) yeckast KOHTPOJI
camocTosITeTbHON paboTsl oOy4atonuxcs (CP) maTepat s
Hpakrud | Camocront| yon
€CKHuce TCIIbHAsA
3aHsTHs | pabora
Hanpasnenus pazeumus ungopmayuonuvix
mextnonoeuti. MHo2oobpasue cogpementbix 4 4 1 |sauer
KOMNbIOMEPHLIX NPOSPAMM. YHUBEpCaibHble
Mamemamuyeckue npoepammvl "6a308020" yposHs.
Obwue u cneyuanruzupo8aHuvie NPoOSPamMMbl
peuwienus 3a0a4 OnMuUMU3ayuY
(Mathcad, Lindo/Lingo SS, Mode FRONTIER). 4 4 4  |3auer
HUmumayuonnoe mooenuposanue (AnyLogic, Rocwell
Arena).
Ynpaesnenue npeonpusmuem. Oyenka
HaoedcHocmu, puckos u besonachocmu (ITEM 2 2 3aueT
Software, SolidWorks/Simulation).
Unoicenepnvle nakemst MoOeruposaHus u
pacuema koncmpyxkyuui (CAD/CAM/CAE 2 2 3ayer
npoepammul, KOMITAC, 3EHUT)
3aoauu moodenuposanusn huzuueckux npoyeccos.
IIpocpammvr mamemamuyeckoco 5 ) | |sager
Mooenuposarusi pusuveckux npoyeccos (Comsol
Multiphysics, FlowVision, ANSYS).
Pewenue 3aoau oopabomku
IKCNEePUMEHMATILHBIX OAHHBIX C NOMOUDBIO
cneyuanu3uposanHvix npoepamm (Statgraphics, 4 4 3a4eT
SPSS,Cmamucmuxa). Big Data. [lenu u 3a0aqu
Data Mining u Machine Leaning.
Hroro: 18 18

Bcero: 36 gacos

2. Oo0pa3zoBarejibHbIe  TEXHOJIOTMH, INpPHUMEHsieMble TIPM  OCBOEHHH
AMCUUILIMHBI «AudopmanuoHHbIE TEeXHOJIOTUH B HAY4YHBIX
HUCCIICIOBAHUAX»

Bun .
HawnmenoBaHue pasera . dopma yueOHBIX 3aHATHI 1
o0pa3oBaTenbHOM 9
JOUCIIHUITIIINHBI CaAMOCTOATCIIBHOU pa6OTI)I
TEXHOJIOTHU

Hanpasnenus pazeumus TPaAUIHOHHBIC UH(POPMAIHOHHBIE

qubOpMaZﬂ/lOHHblx MexXHOoJI02UlL. 06pa30BaTCHBHBIC IMOTOKOBO-I'PYIITIOBBIC JICKIIUH,

MH02005pa3ue COBpeMeHHblx TEXHOJIOTUU AKTHUBHBIC JICKIIUN C DJICMCHTAMU

KOMHNbIOMEPHBIX NPOSPAMM. JIEKIIUH-TUCKYCCHH, ;

Yuueepcanvnuvie mamemamuyeckue CaMOCTOATE/IbHAA pabOTa.

npozpammsl "0a306020" yposHs.




Bun

HaumenoBanwue paznena obpasoBaremsHol ®opMma yyeOHBIX E&H}ITHﬁ )%}
JUCLIMIUTHHEI CaMOCTOSATENNBHOM paboTEI
TEXHOJIOTHA
Obwue u cneyuanu3upo6anHvle | TPAIHLHOHHEIE HMHDOPMAIIHOHHBIE
npozcpammbl peuieHus 3a0a4 oﬁpaaoaarenbﬁble IIOTOKOBO-I'PYIIIOBEIC JICKIIHH,
onmumuayuu TEXHOJIOTHH AKTHUBHBIE JIEKIHH C 3IEMEHTAMH
(Mathcad, Lindo/Lingo  SS, Mode ACRIAR-THURY COrM;
FRONTIER). Hmumayuonrnoe camocTosTeNEHas pabora.
mooenuposarue (AnyLogic, Rocwell
Arena).
Ynpaenernue npeonpusmuem. | TPAOHLHOHHbIE HudopMannoHHEBIE MOTOKOBO-
OL[QHKG HaoescHoCm U, PUCKOE U 06p33033TeHBHBIe PYIIIOBBIC JIEKITHH, aKTHBHEBIE
6esonachocmu  (ITEM ~ Sofiware, | TEXHONOHH JIEKUHH C 37IEMEHTAMH JIEKIIHH-
SolidWorks /Simulation). JIACKYCCHH, TIOHCK HH(OpMAIIHH,
camocTosTelbHas paboTa.
HnoicerepHule naxkemot | TPAAULMOHHEIS WHpopMaumOHHEIE IIOTOKOBO-
MOO0e€ TUPOGAHUA u pacuema 05p3303&TeJTBHBIe I'PYINIIOBBIC JICKIIHH, aKTHBHEBIE
KoHCMpYKYuil (CAD/CAM/CAE | TexHonoruu JIEKLIMH C 3JIEMEHTaMH JIEKI{HH-
npozpammsl, KOMITAC, 3EHHT) JUCKYCCHH, TIOUCK HH(OpMALHH,
caMocTosTeNbHas paboTa.
3adauu modenuposanus uzudeckux | TpaTUIHOHHEIE UudopmalnoHHEIe TOTOKOBO-
npoyeccos. I 'DO2paMMbl oﬁpasosa’rem,nme I'pYHIIOBBIE JICKIIHH, AaKTHBHEIC
MAmemMamu4eckozo Mooenuposanys | TEXHOIOTHH JIEKIIMH C IEMEHTaMH JICKIIHH-
Qusuveckux npoyeccoe (Comsol JHMCKYCCHH, TIOMCK HHOPMAIIHH,
Multiphysics, FlowVision, ANSYS) CAMACTARTETBHAS PADOTE.
Pewenue 3a0ay obpabomxu | TPaJUUHOHHBIE WHpOopMaLHOHHEIE TTOTOKOBO-
IKCNEePUMEHMANbHbIX OaHHBIX c 06pﬂ3083TeJTBHBIE TPYIIIOBBIC JICKIIHH, AKTHBHBIC
nomowbio cneyuanusuposanHyix | TEXHONOrHU JIEKIMH C 3JIEMEHTaMH JIEKIIHH-
npozpamm (Statgraphics, JIUCKYCCHH, MOKCK HH(OpMAIIHH,
SPSS,Cmamucmuxa). Big Data. CaMOCTOSTe TbHA paboTa.

Lenu u 3a0awu Data Mining u
Machine Leaning.

4. OHEHO‘IHI:IE cpeacrea AJid TEKYHIEro KOHTPOJIA YCHEBAE€EMOCTH,
IIpOMBDKYTO‘lHOﬁ aTTeCTAUHH MO HTOraM OCBOCHHA NJHCUHITJIHHBI (MOJIy.ﬂSl)

OHCHO‘{HHC CpE€OcCTBa

1A

TEKYLICTO

KOHTpPOJIA YCNEeBacMOCTH,

npOMex{y'quoﬁ aTTéCTallii II0 HTOraM OCBOCHHS IOUCLHUIINIHHBI IIPUBCOCHBI B

IIpunoxenuu.

5. YuebHo-MeTOAHYecKOe H HHPOPMaLHOHHOE o0ecneyeHne AHCUHNJIHHBI
«MudopmMauoOHHbIEe TEXHOJOTHH B HAY4YHBIX HCCIEA0BAHHAX»

5.1. OcHoBHasi TUTEpPaTypa, HeOOXOAHMMAast 1JIsl OCBOCHHS THCLHIIJIHHBI

1. Bomukos, B.M. KomnslotepHoe

MOACIHPOBAHHE

3aa4 MaTeMaTH4YeCKOH (QHU3HKH

(Beenenne B COMSOL Multiphisics) : yue6. nocobue [DnexTponHsiii pecype] / Bomukos
B.M., Crsxun B.H., Kanunun 5.B., Tapacosa U.A., lIIsenos E.I'.; BoarI'TVY. - Boarorpan,
2013. - 68 c. Pexxum pocrtymna: http://library.vstu.ru/




To xe - [Teker]

2. Ilopmnes, C.B. KomnbiorepHoe MopenupoBaHue GU3HYECKHX TIIPOLIECCOB B IaKeTe
MATLAB. + CD [OnexrponHslii pecypc] : y4ed. nocooue — CII6- : Jlaus, 2011. — 736 c.
— Pexxum nocryna: https://e.lanbook.com/book/650

S.2. /lonoqHHTeJNbHAs JUTepaTypa, HeoO0XoAHMAasi AJsS OCBOEHMS
AHCHHILTHHBI

3.  Ansmosckmii, A.A. SOLIDWORKS Simulation and FIoEFD / A. A. AnIMOBCKHii -

CII6.: M.: MK TIlpecc, 2020. — 658 c.

4.  Bomukos, B.M. Pemenne 3a1a4 1eI0YUCICHHOTO IPOrPaMMHPOBAHHA B KOMITBIOTEPHOM

nakere Lingo: y4e0. noco6ue / B.M. Bonukos, M.A. Tapacosa, E.I'. IlIsenos; BoarI'TVY. -

Bonrorpan, 2020. - 60 c.

5. Maxkcouna, b. Mathcad B unxenepHsix pacuerax / b. Makcounn ; nep. ¢ anrn. H. 0.

Yerean. - CI16. : "KOPOHA-BEK", 2010. - 365, [1] ¢. + CD-ROM.

6. Oxop3sun, B.A. [Ipuknagsas maremaruka B cucteMe MATHCAD: yue6. nocobue / B. A.
Oxop3uH. - U3x. 3-e, ucnp. u gomn. - CII6. : Jlans, 2022, - 352 c.

7.  OxopsuH, B.A. Ilpuknannas matrematuka B cuicteme MATHCAD: yue6. nocoGue / B. A.
Oxop3uH. - 3. 2-e, ucnp. u gon. - CII6. : Jlans, 2009, - 348 c.

5.3. IIporpammuoe obecneyenne 1 HTepHeT-pecypebl, HEOOX0AUMBIE 1JIsI
ocBoeHHs AHCUHIIHHBI «AHpopManHOHHBIE TEXHOJIOTHH B HAY4YHBIX
Hec/1eA0BAHHAX)

Hndopmaunonnnie pecypceel

ORI S Woq UpMALECHIAR HaumenoBanue pa3pabotku HocTynHocTh
pecype
1. http://n-t.ru/ OnexkTtpoxHas 6ubnuoreka «Hayka u OTkphITbIH JOCTYN
TexHukan
2. http://e.lanbook.com/ OnexTpoHHO-0UONKMOTEYHas cHCTEMA Bxona no naposnio
uzaarenscTea «JlaHby
3. http:/biblioclub.ru / 9BC «YHuBepcHuTeTckas Oubnuoreka Bxon no naponto
OHJIAHH»
4. http://techlibrary.ru/ Texuuueckas 6ubnuoreka Bxon no napomo
5. http://library.vstu.ru/ebsvstu OBC HTB Bonr[' TY Bxon no naposnio
6. http://dump.vstu.ru/storage/Ka | ®aitnoBoe xpaHunuile kapeapsl Bxoxa no naponto
fiedry/PM «[lpuriaauas MateMatuka» Boar[ TV
IIporpammHoe obecnedeHHe
MS Excel [Mporpamma mnst paGotel ¢ 3nekTpoHHbIMH Tabnuuamu (Microsoft Office 2007,

norosop Ne 70418109 or 14.05.2007)

onepauonHas cucreMa Windows mo

Windows noanucke Microsoftimagine Premium Renewed Subscription KonTpakT Ne
0329100012016000067 ot 24.11.2016 r., akT npenocrapneHud npas Ne Sk000577

or 20.12.2016 r.

Cucrema TBepaoTebHoro koncrpyuposanus (SolidWorks Education Edition 500
T SolidWorks cuer Ne Tr035396 or 11 aerycra 2011r., Konrpakt Ne 2011-180-3 ot 18.07.2011

r.)

HIIIT Comsol [Maker mopenuposanus ¢usuyeckux npoueccos (Comsol Multiphysics Academic
Multiphysics Class Kit konTpakt Ne 0329100012000088-0003629-01 ot 06.08.2012 r., cuer Ne




Us000164 or 10.09.2012 r.)
YuusepcanbHblii obemarematnueckuii maker (PTC Mathcad 15 norosop Ne
9A1513845 or 30.10.2009)

T Mathcad

6. MarepuajibHO-TeXHHYECKOE obecneyenue AMCHHIIHHBI
«MupopmauHOHHBIE TEXHOJOIHH B HAYYHBIX HCC/IEA0BAHHAX»

Kadenpa «Ipuxnadonas mamemamuxa» pacrojiaraeT MaTe€pUAIBHO-
TEXHU4ECKOH 0a30i, COOTBETCTBYIOLIEH NEHCTBYIOIIMM CaHHUTAPHO-TEXHHYECKHM
HOpMaM M oOecrne4MBaollell NpPOBEJEHHE BCEX BHIOOB TEOPETHYECKOU U
NPaKTHYECKOH INOATOTOBKM, NPEAYCMOTPEHHBIX Y4eOHBIM IUIAHOM acIHpaHTa, a
TaKOKe 3QPEeKTUBHOE BBIIOJIHEHHE OUCCEPTALMOHHON paboTEI.

MarepuansHo-TexHu4ueckas 6a3a kapeaps! «lIpukiragHas MaTeMaTHKa:

B pacnopsoxeHun kadenpsl HMeeTCs IBa KOMIIBIOTEPHBIX KJ1acca, B KaXIOM
u3 kxortopeix 10 komnbroTepoB kinacca He Hmwke Intel Pentium IV (2 sgpa,
OC Windows 7), omuH 3KkpaH M OOWH IpoekTop. Ha Bcex KoMIBrOTEpax
YCTaHOBJIEHO JMIEH3MOHHOE IIpOrpaMMHOe olecredeHue, IUTaHUPYyeMoe JUIs
uzyueHuss aucuumivHel: MS Excel (Microsoft Office), Windows, Mathcad,
Comsol Multiphysics, SolidWorks.

[IpunTepsl — 3 wT.; ckaHep— | wT.; Kcepokc— 1 mrT.

Cneuuanu3ypoBaHHBIM TIOMEILEHHEM JUISl CaMOCTOSTENbHOH paboThI
00y4aroIIMXCs ABJISIOTCSA ayIMTOpHH 329 (KOMIBIOTEPHEIH KJ1ace).

Onucanre MaTepHaATbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBICHUS

o0pa3oBaTenLHOTO Tpollecca Mo AUCIUILTAHE

«MHpOopMaIOHHBIE TEXHOJIOTHH B HAyKE U 00Pa30BaAHUN»
MynbTuMenuiiHble y4eOHble ayJUTOPUU MJI TPOBENEHUS 3aHATUNA JIEKIIMOHHOTO U
CEMUHAPCKOTO THIA, TPYIIOBBIX U WHANBUIYATbHBIX KOHCYJIBTAINM, TEKYIIIETO KOHTPOJIS
U TPOMEXKYTOUHOM aTTecTaluu. /YdeOHas [ocka, ydyeOHas MmeOenb, WHTEpaKTHUBHAS
TprOYyHa, BUICOMPOCKTOP/):
Aynutopus 329
VYuebHas mebeinb: cton — 10 mT., yueOHas 1ocka TymoOa.
Komnrerotepnas u mynetumeauniinas texuuka: MO@Y Canon MF 418 [-Sensys, npunTep
Canon LBP 6310 dn I-Sensys, M®VY HI1 office set, cuctemusiii 610k S775 G31 2XDDR2
PCI/DDR2/Celeron — 8 mt., moautop LCD Acer 16 — 8 mrt., mporneccop Intel core 2 Duo
E-8400 — 4 ., morutop TFT 19 LD — 2 mr., Mmonutop Aser AL 1916 WAF, cucremubiit
omox ASUS M2 NBP-VM/AMD
Aymuropus B-313
VyeOHasa MeOeib, JOCKa MeJIOBasl.
KommproTepHas u MyJabTUMEIUHAS TEXHUKA: WHTCPAKTHBHAS KOMITAKTHas TpUOyHA
Smart One Mini 12 — 1 mt., myneTuMenuiiabiii mpoektop Panasonic PT-LX 30HE - 1 mr.,
HACTEHHBIH TrpoMKoroBoputenb Mask6-W -2 mT., 3kpaH MoOTOpuU30BaHHBI - 1
IIT.




AyauTopun Il CaMOCTOATENbHOM paOoThl  oOywarommxca /YueOHas MeOenb,
KOMIIBIOTEpPHAs] TEXHUKA C BO3MOXHOCTBIO NOAKIIOUEHHUs K cetu "WHtepHer" wu
oOecrieueHueM JOCTyIa B DJEKTPOHHYIO HWH(OOPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHUBEpCUTETA/:

CryneHdeckuid 4YHWTaNbHBIA 3all — noMeweHue Ol CaAMOCMOAMENbHOU pabombl
00yuaoWUxcsl, 0CHAUeHHOe KOMNbIOMEPHOU MEXHUKOU C 803MONCHOCHbIO NOOKIIOUEHUs]
K cemu «HMumepnemy u obecneueHuem O00OCMYna K 31EKMPOHHOU UHGDOPMAYUOHHO-
obpazosamenvroul cpede Bonel TY

VYyeOnast meOenb Ha 80 mocagouHbix MecT. KomnbploTepHas TeXHUKa: KoMnbioTep — 20 miIT.



7. JIneT H3mMeHeHHIT H 10N0JTHeHHI, BHECEHHBIX B pafo4yio nporpamMmmy

JIOHOJIHCHHSI H UH3MECHCHHA

Homep nportokona,
Jara nepecMoTpa, NoJANHCh 3aB.

kadenpoii

JlaTa yTBepiKICHHS W MOANKCH
JeKaHa

Cuurats nporpammy aeiictytowmeii | [Tporokon Ne 1 ot 30 aBrycra 2024 r.
Ha 2024-2025 yueOHblii ron 30 aerycra 2024 r7
7 ™ 737(// -~
3as. kad. Tapacosa U.A. Jexan OTIIIT Xpamosa B.H.




MHWHOBPHAYKHW POCCUU
denepanbHOe rocy1apcTBeHHOE OroKeTHOE 00pa3oBaTeIbHOE yupeKaeHHe
BbICLIEro o6pa3zoBaHus
«Bonrorpaackuii rocy1apcTBeHHbINH TEXHUUYECKHUIH YHHBEPCUTET»

®OH/1 OI1IEHOYHBIX CPEJICTB
10 AMCLMIUIHHE
«HpOopMaLIHOHHBIC TEXHONOTHH B HayKe W 06pa3oBaHHU»

10 Hay4HOI CreHaIbHOCTH
IUIs BCEX HAYYHBIX CIIELHAILHOCTEN

PazpaboTtunk: TIOTEHT, K.(p.-M.H., JOTIEHT 47 Cumonosa H.03.

®OC pacemoTpeH Ha 3acenanun kadeapsl [TM ot «28» despans 2022 r., npotokon Ne 7


Раюшкина
Штамп


Iloka3aTesn pe3yJibTATOB OCBOGHHS AHCUMILIMHBI (MOAYJIfl) HJIH NMPAKTHKH,
KPHTEPHH OLleHHBAHMSI, OTIHCAHHE LIKAJI OLeHHBAHHSI

Ta6nuua I1.1 — INokazaTenn oLeHHBAHUS PE3YJIHETATOB OCBOEHHS

[TokazaTens oLleHHBaHUA KonTtpomipyemsie | Hanmenosa
Ntk (3HaHHA, YMEHHS, HABBIKH) pa3zensl (TeMbl) HHE
JUCLHIUIHHBL  |OLEHOYHOTO
cpeacTaa
3HaeT: COBpeMEHHBIE TNpOrpaMMHBIE  CpeJCTBa Temsi 1-6 3ayer

pean3alud  HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH H BO3MOXHOCTH MX [PUMEHEHHS B
npodeccCHOHATBLHON AESATENIbHOCTH.

YMmeer: popmanuzoBark, CTPYKTYPHPOBATh H
oopMIIATE Hay4IHBIE HCCIIEIOBAHUS C
HCIIOJIb30BAHHEM HOBEHIINX JOCTHXEHHA
HH(POPMAIMOHHO - KOMMYHUKAUMOHHBIX TEXHOIOTHH
Brnaneer: HaBbIKaMH NIpUMEHEHHA HHPOPMALMOHHO~
KOMMYHHKAIIHOHHBIX TEXHOJIOIHii B
npoecCHOHANBLHON HayYHOH JeATeIbHOCTH.

Tabnuua I1.2. Kpurepuu u LKajia OLEeHUBaHHS 110 OLEHOYHOMY CPEJICTBY «3a4eT»

Ouenka (0asl) Kpurepuu

Acnupam‘ OBJIaZI€]I BCEMH TCOPETHYCCKHMH BONPOCaMH MHCHMILIMHEI,
I1OKa3ajl OCHOBHEIE YMEHHSA H HABBIKH.

3a4€T

AcnupaHT uMeeT mpobesbl MO OT/AeNbHBIM TEOPETHYECKHM pasjiesiaM
JAMCUMIUIMHBI M HE BIIaJIeeT OCHOBHBIMH YMEHUSAMH M HaBBIKAMH.

HE3aueT

IIpuMephbl THNOBBIX KOHTPOJIbLHBIX 3a1aHHI{ 110 KAXKA0OMY OLIEHOYHOMY CPeACTBY

Bonpoce! k 3a4ery no aucuumianne «Mudopmannonnbie TEXHONOTHH B HAYYHbIX

HCCIeJOBAHHAX

1. MHoroobpa3ue COBpEMEHHBIX KOMIBIOTEPHBIX @porpaMMm, HX KJIacCHpHUKauud Mo
HaIIpaBJICHUAM H YPOBHAM cJI0KHOCTH ([Ipumepsr).

2. YHuBepcalbHble MaremaTuyeckue mnporpammbl "bazosoro" yposms (Mahtcad, Maple,

Matlab). O6nacTe MX NpUMEHEHHS NPH pELIEHWH HAy4YHBIX 3ajay pa3IMYHbIX YPOBHEH

CIIO)KHOCTH.

[TocranoBKa 3aj1a4 ONTHMM3ALMH (THNBl ONTUMH3aLHK). Pelienue 3anay onTHMH3AaLMH B

o0uMX ¥ cneunanu3upoBanHeIX nporpaMmax (Mathcad, Lindo/Lindo SS)

MHuorokputepuanshas ontumu3sauus. [Taker ModeFRONTIER.

WMHTaLHOHHOE MOZIeIMpOBaHye (MOCTAHOBKA 3a/laud H OCHOBHEIE HIEH).

[NakeTsl MMHTALIHOHHOTO MOZenHpoBaHus (Arena, AnyLogic). [IpuMepsl HX HCTIOIB30BaHMSL.

3ajauu ynpasienus npeanpustaeM. Boamoxuxoetu 1C.

MozenupoBaHne NeSTeNbHOCTH (QHPMBL. YnpapieHue npeanpusaTueM. AspenTex, Moxynb

PIMS.

9. Ilakersl OBICTPOH OLEHKH TEXHONOTHYECKHMX XapaKTEPHCTHK OT/IENBHBIX JeTaled H
obopynoBanus).

10. OueHka HaJeXHOCTH TEXHOJOrHYeCKOro obopylIoBaHHs, OLIEHKa PHCKOB M 0€30MacHOCTH
texnosnorudeckux npoueccos (ITEM Software).

11. Unxenepusie mnaketsl TpexmepHoro MopemupoBanus. CAD/CAM/CAE mnporpammel
(npuMepBI IPUMEHEHHS).

12. Poccuiickue cCHCTEMBI IIPOEKTHPOBaHus H pacuera koHCTpyKkuuit (KOMITIAC, 3EHUT)

w

adie BRI




13. MonenupoBanue (U3HYECKHX MPOLECCOB (IOCTAHOBKH 331a4 B KOHKDPETHOH HWHXEHEPHOMH
CHELHATBHOCTH).

14. [TporpaMmbl  MaTeMaTH4YeCKOro MoJenupoBaHus (u3uyeckux mnpoueccos. Comsol
Multiphysics, FlowVision.

15. O6mas xapakrepuctuka maxera SolidWorks. MopenupoBanue reomerpum naeraneii u
cbopok.

16. O6mas xapakrepucruka nakera SolidWorks. Moxymu Simulation (MozenupoBanue 1 ananus
TEIUIOBOr0 ¥ HANpPSYKEHHOr0 COCTOSHUA KOHCTpyKumi) u FlowSimulation (MoxenupoBanue
NPOCTEHIHUX MHAPOAHHAMHYECKHX MPOLIECCOB).

17. Obmas xapaktepucrika nakera ANSYS. MozenupoBanue reoMeTpuH aeTaseit 1 c6opok.

18. O6mas xapakrepuctuka mnakera ANSYS. «PaGowas cxames» (WorkBench) kax
HHTErpHpOBaHHas cpe/ia peleHus MyIbTH(H3HYHBIX 3a/1a4.

19. Pemenne  3amay  00paGOTKM  O3KCNEPHMEHTANBHBIX  JaHHBIX C  MOMOIIBIO
cnenuanusuposannsix [T (Statistica, Statgraphics, SPSS u 1.11.).

20. BoisiBieHHE CKpBITHIX 3aKOHOMEPHOCTEHl B CTAaTHCTHYECKMX HaHHbIX. Texuosnorus OLAP
Cube B nakere SPSS.

21. Big Data. [1ate koMnoHeHT, XapakTepusytomux Big Data. «Qko-cucrema» Hadoop.

22. llenu u 3anayu Data Mining. Cdeps! npumerenus Machine Learning.

23. Ilpumenenue I1I1IT B Baweii KOHKpeTHOH NpoecCHOHANBEHOM 001acTH.

24. Bo3moxnocTtH ucnonb3oBanus Poccuiickux I B Baweit npodeccnonanbHolM 00macTH.

8. Meroanyeckne MmaTepHaJbl, oONpeJessiONIHEe NpPOUeAYPbl OUECHHBAHHH 3HAHMIA,
yMeHHii, HABBIKOB, ONbITA JeATEJbHOCTH

Ouenounoe cpedcmeo «3auemy»

[TpomexyTo4Has aTTecTalus — 3a4eT — POBOAMTCH YCTHO B hopmare cobecenosanus,
oTBeT o 6uneram. buner Bkimoyaet B ceOs ABa Bonpoca (CM. CIHCOK BONPOCOB K 3a4eTy).
KaxxnoMmy cTyAeHTY HE3aBHCHMO OT TOro, KOTOpPBIi pa3 cAaeTcs 3a4€eT, J0JKHA ObITh
[pe0CTaBICHa BO3MOXHOCTD ClTydaiiHbIM 00pa30M NOJy4YHTh 0 uH U3 Ouneros. CtyneHT,
TMOJIyYHBIIHIH BOMPOCH! M 3aaHUA, MUCbMEHHO BBINIOMHAET UX. BpeMms, BolaenseMoe Ha
MOJArOTOBKY, JO/KHO OBITh JJOCTATOYHBIM IS TOTO, YTOOBI IaTh KPAaTKHii (Hepa3sBepHYTEI), HO
noaHkIH (0e3 NponyCcKOB) OTBET Ha BCE CTPYKTYPHbIE 3JIEMEHTHI Bonpoca M 3ananus (40 MuH.)

B nporiecce ycTHOro oTBeTa CTYAEHT JejaeT HeoOX0nuMBble KOMMEHTapHH K CBOUM
3aIUCSAM M OTBEYAeT Ha YTOUHSIOLIME U JIOTIOIHUTEIbHbIE BONPOCH npenoaasared. [Ipn
ycTHOI opMe 3ayeTa npenoAaBaTesio NPeA0CTaBIAETCS NPaBo 3a/1aBaTh CTYACHTY 1O
[porpamMMe Kypca JOMoJHHTEIBHEIE BOMPOCH! B paMKaX OTBEIEHHOrO JUIsl OTBETA Ha 3a4eTe
BpeMEHHOro HopMaTuBa. IIpu 3TOM KaKbli CTYAEHT B POLIECCE 3aHATHH U KOHCYJIbTALHH
J0/keH OBIT 03HAKOMJIEH C MPOrpaMMoit Kypca, cofiepykaHueM MHHHMaJIbHBIX TpeOOBaHHIA,
KOTOPBIM HEOOXO0AMMO YAOBIETBOPATE IS MOJIyYEHHS TTOJIOKUTENBHOM OLIEHKH 10 KypCY, H
kputepusMu guddepeHIHaLEN OLEHKH.

KpuTepuu ¥ 1iKana OLEHHBAHKS 110 OLEHOYHOMY CPEICTBY «3a4eT» NnpuBeaeHs! B Tabmuue I1.2.

MeTroanyeckie yKasaHHs K CaMOCTOSITe/IbHOH pabore acnHPaHTOB N0 H3Y4eHHIO

AHCHHILTHHBI
BakHO# COCTaBHOMN YacThIO CaMOCTOATENBHONH paboThl ABNAETCA IIHPOKOE MPHMEHEHHE

COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB, KOMIBIOTEPHBIX TEXHOJIOTHH.

Ob6sizatenpHas caMocTosTenbHas paboTra acnmupaHTa [0 3alaHHIO MIpenojaBaTess
TpenoiaraeT caMoCTOATENIbHOE 03HaKoMIeHHe ¢ oM M3 ykazaHHBIX IIIIIT (cM. Bompock! K
3ayery), a Takke camocTosTensHyro paboty Ha ommom u3 IIIIII, wmcmonksyemoM B
COOTBETCTBYIOMIEH nMpodeccHOHANBbHOM 001aCcTH.




JIUCT U3SMEHEHMWIA Y JIOMIOJIHEHHIA, BHECEHHBIX B ®OC

Ne Bun nononseHuii 1 u3MeHeHuUH Jlata u HOMEp [Toamucs
n/n NpOTOKOJIA (c
3acenanus kadeaps! |pacmupoBKoi
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KOTOpOM ObUTH kadenpoit
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0,100 peHbI kadeapamu)
M3MEHEHHS H
JIOTIOJTHEHHS
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roj * | 30aBrycra2024r. |2024r.
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