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Paboyas nporpamma paspaboTaHa B COOTBETCTBHH C IPHKA30M
Munobprayku Poccum ot 20 oxtabps 2021 r. Ne 951 «O6 yrBepkmeHuH
(enepanbHBIX TOCYAapCTBEHHBIX TPeOOBaHMI K CTPYKType IPOrpaMM MOATOTOBKH
Hay4YHBIX M Hay4HO-NIEJarorH4ecKuX KaJpoB B acnupaHType (aZbIOHKTYpE),
YCIOBHSAM HX pealM3alHd, CpPOKaM OCBOEHHS JTHX IpOrpaMM C Y4YETOM
pa3IMYHBIX (opM oOyueHHs, oOpa3oBaTeNBHBIX TEXHOJOIHMH M OCOOEHHOCTEH
OTAEIBHBIX KaTErOpHUid aCIIUPaHTOBY.

PazpaboTtyuk: JOLEHT, K.().-M.H., JOLIEHT “ Cumonosa U.2.

3aBenyrouui kagenpoit [IM %é S/z I'onenko A.E.

Onobpena coBeToM (aKybTeTa F7707
Tlpotokon Ne & ot « 45 » ~4é::-?‘-,ﬂf22_ 2022 r.

Ipencenarens Copera haxynsrera OTIITT ._W_Xpamom B.H.



1.1. Ilenm u 3agayu U3yYeHH AHCHHIIIHHBI

Ilenpro npenofaBaHMss JUCLHMIUIMHBI  sBISeTCS (OPMHpOBaHHE Y
acCIMPaHTOB MPENCTaBIE€HHs O CYNIECTBYIOLIEM MHOIoo0pa3svM KOMIIBIOTEPHBIX
IPOrpaMM, HX BO3MOXXHOCTAX M 00JacTAX NPUMEHEHHUs. 3a4acTylo, pelleHHe
CIIOXKHOM 33aJla4d HEOOXOJMMO IPOBOAUTH C MCIIOJB30BAHUEM HECKOIBKHX
nakeToB. Takoi KOMIJIEKCHBIH MOAXOA U IpaMOTHasi KOMOMHAIMS KOMITBIOTEPHBIX
TEXHOJIOTHM IIO3BOJIAIOT PacIIMPUTH BO3MOXXHOCTH MOJENIHMPOBaHUS, YIPOCTHTh
cbop 1 00paboTKy HaHHBIX, JaeT BO3MOXKHOCTh BU3yaJIM3UPOBATh U HCCIIENOBAThH
Takde (U3MYECKHe TpPOLEecChl, MIs KOTOPBHIX IPOBEIEHHE HATYPHBIX
9KCIIEPUMEHTOB SBIIAETCS TPYIHO OCYIIECTBUMOM 3a1a4ei.

3agagyaMM M3y4YeHHs AMCLUIUIMHBEI SBISIOTCA OBIANEHHE HEOOXOIUMBIMH
3HAHMSAMM UM YMEHMSIMH, CBA3aHHBIMM C HCIOJB30BAHMEM B HAay4HBIX
HCCIIEIOBAHUAX COBPEMEHHBIX TIaKeTOB INPHUKIAAHBIX IPOrpaMM, a TaK Xe
(OpMHpOBaHMWE HaBBIKOB TI'PaMOTHOTO H pAlMOHAIBHOIO HCIOJB30BaHUS
KOMMEpYECKMX M OECIUIaTHBIX MNPOrpaMMHBIX NPOAYKTOB IPH BBINOJHEHUH
TEOPETUYECKUX M OIKCIEPUMEHTAJbHBIX paboT Bo BpemMs o0OyuyeHHs U B
nocienyoled npoGecCUoOHaIbHOMN AeATENbHOCTH.

1.2. MecTo AMCOHILTHHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpamMmbl

Jucuurmiaa BXxoauT B 650k 2 «OOpa3oBaTenbHbI KOMIIOHEHT» 4acTH 2.1
«Iucummivael  (MOOynH)»  NpOrpaMMbl  acCIUpPaHTYpbl M SBJISETCA
gaxynemamueroil 11l OCBOEHHUS.

1.3. TlepedeHb NIaHHpPYeMBbIX Pe3y/IbTATOB 00y4YeHHS MO AHCHHIIHHE,
COOTHECeHHBIX c NJaHUpyeMbIMHU pe3yabTaTaMH OCBOEHMS
o0pa3oBaTe/IbHOH NporpamMmsl

B pe3synbrare ocBOeHHs JUCLUIUIMHBI 00yYaroIuics JODKEH:

*3HaTh: COBpEMEHHBIe IIPOTrpaMMHbIe CpeACTBa pealu3alud HHPOPMALMOHHO-
KOMMYHHUKALIMOHHBIX TEXHOJOTMH M BO3MOXXHOCTH MX TIpUMEHEHUs B
NpoQeCcCHOHANBHOM NEATENBHOCTH.

*YMeTs: popManu3oBaTh, CTPYKTYpHUPOBaTh U OQOPMIIATE HAy4HBIE HCCIEN0BaHUSA
C HCTIOJIB30BAHUEM HOBEMIIMX JOCTHXEHHUH MH(POPMALIMOHHO -
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

*BnaneTs: HaBbIKaMU IPUMEHEHHS] UHQOPMaLIMOHHO-KOMMYHHUKAIMOHHEIX
TEXHOJIOTHH B NNpodeccHOHaNbHON Hay4YHOH NesTeNBHOCTH.

1.4. OO6Gmas Tpya0eMKOCTb AHCUHIIHHDBI (MOLYJIS)

OOmas TpyHOeMKOCTh IOUCHUIUIMHBL (MOZYJIA) COCTaBiIsfeT 1 3a4eTHYIO
efuHuIly, 36 4YacoB, W3 KOTOpPBIX 18 YacoB cocraBisieT KOHTaKTHas pabota
obOyuaromierocsi ¢ ImpenoaaBaTesneM, 18 YacoB COCTaBISET CaMOCTOSTE/IbHAS

paboTta obyuarolerocs.

2. CTpyKTypa M coaep:kaHHe AHCUHIIHHBI
Ta6muua 2.1 — CTpyKTypa U coAep)kaHue QUCLUILITHHBI (MOZYJIs)



Bunp! yueOHo#
paboTHI, BKITIOYAs
CaMOCTOSITENIbHYIO | YyeGHO
NoNo HammeHnoBaHue MOJTyIIsl, TEMBI H BOIIPOCOB, H3y4aeMbIX - }I]’;?:;i;u MeT-O)JI/I dopma
i\ Ha JICKIUAX, HpaIfTI/I‘-IGCKI/IX 3aHATHAX U B XO0A€ (B I{acax) yeckast KOHTPOJI
camocTosITeTprHON paboTsl oOy4atonuxcs (CP) nmaTepat s
Ipakrud | Camoctost| y,
€CKHue TCIIbHAsA
3aHsTHs | pabora
Hanpasnenus pazeumusi ungpopmayuonuvix
mexHono2uti. Mnoeoobpasue cospemenHbix 4 4 1 |sauer
KOMNbIOMEPHLIX NPOSPAMM. YHUBepCaibHbie
Mamemamuyeckue npoepammul "6a3068020" yposeHs.
Obwue u cneyuanuzupo8aHuvie NPoePamMmbl
pewienus 3a0a4 ONMUMU3AyUY
(Mathcad, Lindo/Lingo SS, Mode FRONTIER). 4 4 4  |3auer
Umumayuonnoe mooenuposanue (AnyLogic, Rocwell
Arena).
Ynpasnenue npeonpuamuem. Oyenka
HaoedcHocmu, puckos u besonacrocmu (ITEM 2 2 3ayer
Software, SolidWorks/Simulation).
Unorcenepnvle nakemst MoOenuposaHus u
pacuema koncmpyxkyuui (CAD/CAM/CAE 2 2 3ayer
npocpammul, KOMITAC, 3EHUT)
3aoauu moodenuposanusn huzuueckux npoyeccos.
IIpocpammvr mamemamuyeckoco 5 ) | |sager
Mmooenuposarusi pusuveckux npoyeccos (Comsol
Multiphysics, FlowVision, ANSYS).
Pewenue 3a0au obpabomku
IKCNEPUMEHMATILHBIX OAHHBIX C NOMOUDBIO
cneyuanu3uposanHvlx npoepamm (Statgraphics, 4 4 3a4eT
SPSS,Cmamucmuxa). Big Data. []enu u 3a0aqu
Data Mining u Machine Leaning.
Hroro: 18 18

Bcero: 36 gacos

2. Oo0pa3zoBarejibHbIe  TEXHOJIOTMH, MNPHUMEHsieMble TIPM  OCBOEHHH
AMCUUILIMHBI «AudopmManuoHHbIE TEeXHOJIOTUH B HAYYHBIX
HUCCIICIOBAHUAX»

Bun .
HawnmenoBaHue paseia . dopma yueOHBIX 3aHATHI 1
o0pa3oBaTeIbHOM 9
JUCIIUITIIINHBI CaAMOCTOATCIIBHOU pa6OTI)I
TEXHOJIOTHI

Hanpasnenus pazeumusi TPaAUIIHOHHBIE UH(POPMAIHOHHBIE

qubOpMaZﬂ/lOHHblx MexHoJI02UlL. 06pa30BaTCHBHBIC MMOTOKOBO-I'PYIIIOBBIC JICKIIUH,

MH02005pa3ue COGP@M@HHE)LX TEXHOJIOTUU AKTHUBHBIC JICKIIUU C DJICMCHTAMU

KOMHIbIOMEPHBIX NPOSPAMM. JIEKLIUH-TUCKYCCHH, ;

Yuueepcanvruvie mamemamuyeckue CaMOCTOATE/IbHAA pabOTa.

npozpammsl "0a306020" yposHs.




Bun

HaumenoBanue paznena obpasoBaremsHol ®opMma yyeOHBIX iaH}ITHﬁ )%}
JUCLHUILTHHBI CaMOCTOSATENBHOM paboTEI
TEXHOJIOTHH
Obwue u cneyuanu3upo6anHvle | TPAIHLHOHHEIE HH(DOPMAILHOHHBIE
npozcpammbl peuwieHus 3a0a4 oﬁpaaoaarenbﬁble IIOTOKOBO-I'PYIIIOBEIC JICKIIHH,
onmumuzayuu TEXHOJIOTHH AKTHUBHBIE JICKIHH C 3IEMEHTAMH
(Mathcad Lindo/Lingo  SS, Mode ACRIAR- JHUKYCOHM,
FRONTIER). Hmumayuonnoe camocTosTeNEHas padora.
mooenuposarue (AnyLogic, Rocwell
Arena).
Ynpaenenue npeonpusamuem. | TPaAAMLHOHHBIE HupopMalHOHHBIE OTOKOBO-
OL_IQHKG HaoescHocm U, PUCKOE U 06p33033TeHBHBIe PYIIIOBBIC JIEKITHH, aKTHBHEIE
6esonacnocmu  (ITEM  Software, | TeXHONOTHH JIEKLHH C 3IEMEHTAMH JIEKIIHH-
SolidWorks /Simulation). JIACKYCCHH, TIOHCK HH(bOpMAIIHH,
camocTosTelbHas paboTa.
HnoicerepHule naxkemsot | TpaIHIMOHHBIE HUndopmMaumoHHbIe TOTOKOBO-
MOOe€ TUPOGAHUA u pacuema 05p3303&TeJTBHBIe I'PYINIIOBBIC JICKIHH, aKTHBHEBIE
KoOHCMpYKyuil (CAD/CAM/CAE | TexHon0ruu JIEKLHH C 3JIEMEHTAMH JIEKIIHH-
npoapamme, KOMITAC, 3EHHT) JHMCKYCCHH, MTOUCK HHMOpMALHH,
caMocTosTeNbHas paboTa.
3adauu modenuposanus uzudeckux | TpaTUIHOHHEIE UudopMalnoHHEIe TOTOKOBO-
npoyeccos. I7 'DO2paAMMbl oﬁpasosa’rem,nme I'pYNIIIOBBIE JIEKIIHH, aKTHBHEIC
Mamemamuueckozo MoOenupoeanus | TeXHONOTHA JIEKIIMH C 3IEMEHTaMH JICKIIHH-
@usuveckux npoyeccoe (Comsol JWCKYCCHH, NIOMCK HHOPMAITHH,
Multiphysics, FlowVision, ANSYS) CAMOCTORTETEHAT, patoTe.
Pewenue 3a0ay 0bpabomxu | TPAJHMLUHOHHBIE WHpopManoHHEIE TOTOKOBO-
IKCNEePUMEHMANbHbBIX OaHHBIX c 06pﬂ3083TeJTBHBIE TPYHIIOBBIC JICKIIHH, AKTHBHEIC
nomouybio cneyuanusuposanHuyix | TEXHONOTHH JEKUHH C JIeMEHTaMH JICKIIHH-
npozpamm (Statgraphics, JIUCKYCCHH, MOKCK HH(OpMAIIHH,
SPSS,Cmamucmuxa). Big Data. CaMOCTOSTe TbHA paboTa.

Lenu u 3a0ayu Data Mining u
Machine Leaning.

4. OIIEHO‘IHI:IC cpeacrea AJid TEKYHIEro KOHTPOJIA YCHEBAE€EMOCTH,
IIpOMBDKYTO‘lHOﬁ aTTeCTAUHH MO HTOraM OCBOCHHHA NJHCUHHITJIHHBI (MOJIy.ﬂfl)

OI.‘[CHO‘-IHI:IC CpE€acTBa

1A

TEKYLICTO

KOHTpPOJIA YCNnEeBacMOCTH,

HpOMe}I{y‘l‘OqHOﬂ aTTéCcTalliid II0 HTOraM OCBOCHHS IOUCLHMIINIHHBI IIPUBCACHBI B

IIpunoxenuu.

5. YuebHo-MeTOAHYecKOe H HHPOPMaLHOHHOE obecneyeHne AHCUHNJIHHBI
«NudopManoOHHbIEe TEXHOJOTHH B HAYYHBIX HCCIEA0BAHHAX»

5.1. OcHoBHasi TUTEpPaTypa, HeOOXOAHMMAast 1JIsl OCBOEHHS THCLHIIJIHHBI

1. Bomukos, B.M. KomnslorepHoe

MOACIHPOBAHHE

3aa4 MaTeMaTH4yecKod (QHU3HKH

(Beenenne B COMSOL Multiphisics) : yue6. nocobue [DnexTponHsiii pecypc] / 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 GHU3HYECKHX IIPOLIECCOB B IaKeTe
MATLAB. + CD [OnexrponHsiii pecypc] : y4ed. nocooue — CII6- : Jlaus, 2011. — 736 c.
— Pexxum nocryna: https://e.lanbook.com/book/650

S.2. JlonoqHHTeNbHAs JHTepaTypa, Heo0XoAHMasi AJs OCBOEHMS
AHCHHILTHHBI

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

CII6.: M.: IMK TlIpecc, 2020. — 658 c.

4.  Bomukos, B.M. Pemenne 3aaa4 1eI0YUCIEHHOTO 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. Makcohunn ; nep. ¢ anrn. H. IO.

Yerean. - CII6. : "KOPOHA-BEK", 2010. - 365, [1] ¢. + CD-ROM.

6. Oxop3sun, B.A. [IpuknagHas maremaruka B cucteMe MATHCAD: yue6. nocobue / B. A.
Oxop3uH. - U3x. 3-e, ucnp. u gomn. - CII6. : Jlaus, 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. IIporpammHuoe obecneyenne 1 HTepHeT-pecypcebl, HEOOX0AUMBIE 1JIsi
ocBoeHHs AHCUHIIHHBI «AHpopManHOHHBIE TEXHOJIOTHH B HAYYHBIX
HCC1eA0BAHHAX)

Hndopmannonnnie pecypceel

CORHIs SR oG UPMALE o HaumenoBanue pa3pabotku JocTynHocTh
pecypc
1. http://n-t.ru/ OnexkTtpoHHas 6ubnuoreka «Hayka u OTKphITbIH JOCTYN
TexHuka»
2. http://e.lanbook.com/ OnexTpoHHO-OUONKMOTE Has cHCTEMa Bxona no naposnio
uzaarenscTea «JlaHby
3. http:/biblioclub.ru / 9BC «YHuBepcHuTeTckas Oubnuoreka Bxon no naponto
OHJIAHH»
4. http://techlibrary.ru/ Texuuueckas 6ubnuoreka Bxona no napomo
5. http://library.vstu.ru/ebsvstu OBC HTB Bonr[' TY Bxon no naposnio
6. http://dump.vstu.ru/storage/Ka | ®aiinoBoe xpanunuiue kadeapsl Bxona no naponto
fiedry/PM «Ilpukianuas Matematuka» Boar[ TV
IIporpammHoe obecnedeHne
MS Excel [Tporpamma mnst paGotel ¢ 3neKTpoHHbIMH Tabauuamu (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 npenoctapneHus npas Ne Sk000577

or 20.12.2016 r.

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

r.)

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




Us000164 ot 10.09.2012 r.)

YuusepcanbHbiii  obmemarematnueckuii maker (PTC Mathcad 15 norosop Ne

1T Mathcad 9A1513845 o 30.10.2009)

6. MaTtepHanbHO-TEXHHYECKOE obecneuyenue AMCUHIIHHBI
«MupopmauHOHHBIE TEXHOJOIHH B HAYYHBIX HCCIEA0BAHHAX»

Kadenpa «Ipuxnadonas mamemamuxa» pacriojiaraeT MaTepUAIBHO-
TEXHHYECKOH 0a30H, COOTBETCTBYIOLIEH NEHCTBYIOIIMM CaHUTAPHO-TEXHUYECKHM
HOpMaM M oOecne4yMBaolleil NpPOBENEHHE BCEX BHIOB TEOPETHYECKOW U
IIPaKTUYECKOH ITOATOTOBKH, NMPENyCMOTPEHHBIX Y4eOHBIM IJIaHOM aclUpaHTa, a
TaKoKe 3QPEeKTUBHOE BBIIIOJIHEHHE OUCCEPTALMOHHON paboTEI.

MarepuansHo-TexHu4eckas 6a3a kageapsl «lIpukiiagnas MaTeMaTHKa:

B pacnopsoxenun kadenpsl HMeeTCs IBa KOMIIBIOTEPHBIX KJ1acca, B KaXIOM
u3 kxortopeix 10 komneroTepoB kinacca He Hmwke Intel Pentium IV (2 snpa,
OC Windows 7), omuH 3KkpaH M OOWH Ipoekrop. Ha Bcex KoMIbroTepax
YCTaHOBJIEHO JMIEH3MOHHOE IIpOrpaMMHOe olecredeHue, IUTaHUDYyeMoe JUIs
uzyueHuss aucuumivHel: MS Excel (Microsoft Office), Windows, Mathcad,
Comsol Multiphysics, SolidWorks.

[IpunTepsl — 3 wT.; ckaHep— | wWT.; Kcepokc— 1 mT.

Cneuuanu3vpoBaHHBIM TIOMEILEHHEM JUISI CaMOCTOSTENbHOH paboThI
00y4aroIMXCs ABJISIOTCSA ayAMTOpHH 329 (KOMIBIOTEPHEIH KJ1ace).




7. JIueT M3MeHeHHI M NONOJIHEHHH, BHECEHHbIX B pa60o4yio nporpamMmy

Homep npotokona,
JlononHeHUs ¥ H3MEHEHHS Jara rnepecMoTpa,
NOANMMCH 3aB.Kadenpoit

JlaTa yTBepixaeHus
U NOANMCH JeKaHa




MHWHOBPHAYKHW POCCUU
denepanbHOe rocy1apcTBeHHOE OroKeTHOE 00pa3oBaTeIbHOE yupeKAeHHe
BbICLLIEro o6pa3zoBaHus
«Bonrorpaackuii rocy1apcTBeHHbINH TEXHUUYECKHUH YHHBEPCHUTET»

®OH/] OI1IEHOYHLIX CPEJICTB
1O AUCLIUILTHHE
«HopMalHOHHBIE TEXHONOTHH B HayKe U 06pa3oBaHum»

10 Hay4HOI CreHaIbHOCTH
IUTs BCEX HAYYHBIX CIIEIHAIBHOCTEN

PaszpaGoTumk (pa3paboTumkn):
JOLICHT Cumonosa 1.9.

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



Iloka3aTesn pesyJibTATOB OCBOEHHS AMCUMILIMHBI (MOAYJIfl) HJIH NMPAKTHKH,
KPHTEPHH OLEeHHBAHHUS, ONHCAHHE LKA/l OlleHHBAHHSA

Ta6nuua I1.1 — INokazaTenu oLEHHBAHUS PE3YJIHTATOB OCBOCHHS

[TokasaTenb oLleHHBaHUA KonTtpomipyemsie | Hanmenosa
Wit (3HaHHA, YMEHHS, HABBIKH) pa3zensl (TeMbl) HHE
JUCLHIUIMHBL  [OLEHOYHOTO
cpeacTaa
3HaeT: COBpeMEHHBIE TNpPOrpaMMHBIE  CpeACTBa Temsi 1-6 3ayer

pean3alud  HHGOPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH ¥ BO3MOXHOCTH HMX [PUMEHEHHA B
npodeccHoHANIBLHON JeATeIbHOCTH.

Ymeer: Gpopmanu3oBare, CTPYKTYPHPOBATh H
0oopMIIATE Hay4IHBIE HCCIIEIOBAHUS C
HCIIOJIb30BAHHEM HOBEHIINX JOCTHKEHHH
HH(POPMAIHOHHO - KOMMYHUKAUMOHHBIX TEXHOIOTHH
Bnaneer: HaBbIKaM¥ pUMEHEHHS HHPOPMALIHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOIHii B
npodecCHOHANBLHON HayYHOH JeATebHOCTH.

Tabmuua I1.2. Kpurepuu u 1Kajsa OLEeHUBaHHS 110 OLIEHOYHOMY CPEJICTBY «3a4eT

Ouenka (0asl) Kpurepuu

Acnupam' OBJIaZI€]I BCEMH TCOPETHYCCKHMH BONIPOCaMHM MHCHMILIHHEI,
I10Ka3aj OCHOBHBEIE YMECHHSA H HABBIKH,

3a4€T

AcnupaHT uMeeT mpobesbl MO OTAeNbHBIM TEOPETHYECKHM pasziesiaM
JAMCUHMIUIMHBI M He BIIaJIeeT OCHOBHBIMH YMEHUSAMH M HAaBBIKAMH.

HE3a4uET

IIpuMephbl THNOBBIX KOHTPOJIbLHBIX 3a1aHHI{ 110 KAXKA0OMY OLIEHOYHOMY CPeACTBY

Bonpoce! k 3adery no auncuumianne «Mudopmannonnbie TEXHOJNOTHH B HAYYHbIX

HCCIeJOBAHHAXY

1. MHoroo6pa3ue COBpEMEHHBIX KOMIBIOTEPHBIX @porpaMMm, HX KJIacCHpHUKauud Io
HaIIpaBJICHUAM H YPOBHAM cJI0KHOCTH ([Ipumepsr).

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

Matlab). O6nacTs MX NpUMEHEHHS NPH pELIeHWH HAy4YHBIX 3ajay pa3IHYHBIX YPOBHEH

CIIOXKHOCTH.

[TocranoBka 3aja4y ONTHMM3AaLMH (THIBl ONTUMH3alMK). PelleHHe 3anay ONTHMH3ALKH B

o0LMX M cneunanu3upoBaHHeIX nporpamMmax (Mathcad, Lindo/Lindo SS)

Muorokputepuanshas ontumu3auus. [Taker ModeFRONTIER.

WMHTaLHOHHOE MOZIeTMpOBaHye (MOCTAHOBKA 3a/1aud H OCHOBHEIE HIEH).

[NakeTsl MMHTALIHOHHOTO MOZAenHpoBaHus (Arena, AnyLogic). [IpuMepsl HX HCTIOIB30BaAHMSL.

3ajauu ynpasieHus npeanpustaeM. Boamoxuxocetu 1C.

MozenupoBaHne NeSTeNbHOCTH (QHPMBI. YnpapieHue npeanpusTueM. AspenTex, Moxynb

PIMS.

9. Ilakersl OBICTPOHl OLEHKH TEXHONOTHYECKHX XapaKTEPHCTHK OT/IENBHBIX JeTaled H
obopynoBanus).

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

11. Unxenepusle mnaketsl TpexmepHoro Mogemupoanus. CAD/CAM/CAE mnporpammel
(npuMepBI NIPUMEHEHHA).

12. Poccuiickue cCHMCTEMBI IPOEKTHPOBaHus H pacuera koHcTpyKkuuit (KOMITIAC, 3EHUT)

w

et AR L




13. MonenupoBanue (U3HYECKHX MPOLECCOB (IOCTAHOBKH 337a4 B KOHKPETHOM HWHXEHEPHOMH
CHELHATBHOCTH).

14. [IporpaMmbl  MaTeMaTH4YeCKOro MoJenupoBaHus (u3uueckux mnpoueccos. Comsol
Multiphysics, FlowVision.

15. O6mas xapaktepucTuka makera SolidWorks. MonennpoBanne reomeTpun jeraneii u
cbopok.

16. O6mas xapakrepucruka nakera SolidWorks. Moxymu Simulation (MoaenupoBanue 1 ananus
TEIUIOBOr0 ¥ HaNps)KEHHOr0 COCTOSHUA KOHCTpyKumi) U FlowSimulation (MoxenupoBanue
MPOCTEHIHX MHAPOAHHAMHYECKHX MPOLIECCOB).

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

18. O6mas xapakrepuctuka mnakera ANSYS. «PaGowas cxames» (WorkBench) kax
HHTETrpPUPOBaHHAA Cpe/la pPelleHUs My/IbTH()HU3HYHBIX 3a/1ay.

19. Pemenne  3amay  00paGOTKM  3KCNEPHMEHTANBHBIX  JaHHBIX C  MOMOLIBIO
cnenuanu3uposanubix 1T (Statistica, Statgraphics, SPSS u T.11.).

20. BeisBlieHHE CKpBITHIX 3aKOHOMEPHOCTEHl B CTAaTHCTHYECKMX HaHHbIX. Texuonorus OLAP
Cube B nakere SPSS.

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

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

23. Ilpumenenue I1I1IT B Baweii KOHKpeTHOH Npo(ecCHOHANTBEHOM 001aCcTH.

24. Bo3moxHocTH ucnionb3oBanus Poccuiickux I B Baweit npodeccnonanbHolM 00nacTH.

8. Meroanyeckne MmaTepHa/bl, oONpelessiONIHe NpPOUeAYPbl OUEHHBAHHH 3HAHMIA,
yMeHHii, HABBIKOB, ONbITA JeATEJbHOCTH

Ouenouroe cpedcmeo «3auemy»

ITpoMmexyTo4Has aTTecTalus — 3a4eT — POBOAMTCH YCTHO B hopmare cobeceoBanus,
otBeT o 6uneram. buner Bkimoyaet B ceOs ABa Bonpoca (CM. CIHCOK BONPOCOB K 3a4eTy).
KaxxnoMmy cTyIeHTY HE3aBHCHMO OT TOro, KOTOpPBIi pa3 cAaeTcs 3a4eT, J0JIKHA ObITh
[peIocTaBIeHa BO3MOXHOCTD ClTy4daiiHbIM 00pa30M NOJy4YHTh 0 uH U3 Ouneros. CtyneHT,
MOJIyYHBIUHIH BOMPOCH! M 3aaHUs, MHCHbMEHHO BBINOMHAET HX. BpeMs, BoiaenseMoe Ha
MOJArOTOBKY, JO/KHO OBITH JOCTATOYHBIM ISl TOTO, YTOOBI IaTh KPAaTKHii (Hepa3BepHYTEI), HO
nonHkH (6e3 NponycKOB) OTBET Ha BCE CTPYKTYPHBIE 3JIEMEHTHI Bonpoca M 3ananus (40 MuH.)

B nporiecce ycTHOro oTBeTa CTYAEHT JejlaeT HeoOXonuMBble KOMMEHTapHH K CBOUM
3aIUCSAM M OTBEYAeT Ha YTOUHSIOLIME U JIOTIOIHUTEIbHbIE BONPOCH! npenoaasareid. [Ipun
ycTHOI opMe 3ayeTa npenoAaBaTesio NPeA0CTaB/IAeTCS NPaBo 3a/1aBaTh CTYACHTY N0
[porpamMMe Kypca JOMOoJHHTEIbHEIE BOMPOCH! B paMKaX OTBEIEHHOrO JUIsl OTBETA Ha 3a4eTe
BpeMEHHOro HopMaTuBa. IIpu 3TOM KaKbli CTYAEHT B NPOLIECCE 3aHATHH U KOHCYJIbTALUH
J0/KeH OBITh 03HAKOMJIEH ¢ MPOrpaMMoii Kypca, cofiepykaHueM MHHHMaJIbHBIX TpeOOBaHHIA,
KOTOPBIM HEOOXO0AMMO YAOBIETBOPATE IS MOJIyYEHHS TTOJIOKUTENBHOMH OLIEHKH 10 KypCY, H
kputepusMu JuddepeHIHaluN OLEHKH.

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

MeTroanyeckie yKa3aHHs K CaMOCTOSITe/IbHOH padore acnHPaHTOB MO H3Y4eHHIO

AHCHHILTHHBI
BakHo# COCTaBHOMN YacThIO CaMOCTOATENbHON paboThl ABNAETCA IIHPOKOE MPHMEHEHHE

COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB, KOMIBIOTEPHBIX TEXHOJIOTHH.

Ob6sizaTenpHas caMocTOSTeNbHad paboTa acnmupaHTa [0 3aJaHHIO IIpenojaBaTens
TpenonaraeT caMoCTOATENIbHOE 03HaKoMIeHHe ¢ oM 3 ykaszaHHBIX IIIIIT (cM. Bonpock! K
3ayery), a Takxke camocTosTensHyro paboty Ha ommom u3 IIIIII, wmcmonesyemomM B
COOTBETCTBYIOMIEH nMpodeccHOHANBHOM 001acTH.




JIucr uamenen i ¥ nonoanenuii ©OC

Nen/nm

Buae! nononHeHnit 1
H3MEHEeHHH

[ara u HomMep npoToKoJia
3acenanus kabenpsl (kadeap),
Ha KOTOpPOM OBUTH pacCMOTpPEHbI
¥ 0100peHBI H3MEHEHHS H
JONOTHEHHS

IToamucs (¢
pacuumpoBKoi)
3aBeayrolero kadeapoi
(zaBenyromux
Kadeapamu)




