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WHas koHTakTHasi padoTa 3 cemecTp - 4 yaca;

BKJIIOYas:
TecTupoBanue
IIpoMeskyTouHast aTTecTalUsA:

3amura KypcoBoro npoekra | 3 cemecrtp - 0,4 yaca;

IK3aMeH 3 cemectp - 0,4 yaca;

Bcero - (0,8 yaca
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(1OJKHOCTB, y4€Hast CTENEHb, y4eHOe (moxnuce) (paciudpoBKa MOIIHCH)

3BaHHE)



1. HEJIM U 3AJAYH OCBOEHU A JUCIHUITJINHBbI

esb ocBOeHMSI TMCHUILUIMHBI. (OPMHUPOBAHUE Y CTYICHTOB YIIIYOJCHHBIX MPOQecCHOHATBHBIX
3HAaHWH B OOJIACTM HCCIEJOBAaHHMS M MPOCKTUPOBAHUS JIOMACTHBIX THAPOMALIMH HA COBPEMEHHOM
KOHKYPEHTOCTIOCOOHOM YpOBHE

33[{3‘11/1 AUCHHUITIMHbI

- (hopmupoBaHUE Y CTYACHTOB HABBIKOB B 00JIACTH MOJICITUPOBAHUS THAPOMHAMUYECKUX
IPOLIECCOB B JIONACTHBIX THAPOMAIINHAX;

- oOecrieueHue MoJIHON BO3MOYKHOCTH ITPUMEHEHNSI UMU COBPEMEHHBIX METOJIOB pacuera
THIPOJIUHAMHYECKHX ITOKa3aTeIeil HACOCOB M THAPOTYpOUH;

- OCBOCHHE 00YUaIOIIUMUCS METOJIOB 00ecrieueHus 1eIeBbIX (DYHKIIMIA U MTOBBIIICHUS
THAPOIUHAMUYECKUX KauyeCcTB TUAPOTYPOHH U TUHAMUYECKHX HACOCOB;

- OCBOCHHE CTYJCHTAMH OCHOBHBIX OCOOCHHOCTEH MCIIOIb30BaHUS COBPEMEHHBIX MPECTABICHUN
00 MCIOJIB30BaHUHU MPUPOAOIOAOOHBIX TEXHOIOTUH I MPOESKTHPOBAHUS JTIOMACTHBIX THAPOMAIIIHH.

dopmupyembie y 00y4aronierocsi KOMNneTeHINH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCIUTIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa n HanmMeHoBanue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-1 CrnocobHOCTE
HCIIOJIF30BaTh 3HAHUS
TEOPETUUYECKUX U
AKCIIEPUMEHTAIBHBIX
METO/I0B HAYYHBIX
WCCIIEI0BAHNM, IPUHIIUIIOB
OpraHu3aly Hay4yHO-
HCCJICIOBATCIHLCKOM
JIESATEIbHOCTH

N JI-1nk-1 Ucnonb3yet
TEOPETUYECKHUE U
SKCIIEPUMEHTAIIbHBIE METO/IbI
HaYYHBIX HCCJIEOBAaHUI

3HATh:
- METO/IbI OIITUMH3AIMH, B TOM YHCJIE
MHOTOMEPHBIC, TPOSKTUPOBAHHUS
JIOTIACTHBIX THIPOMAIIIHH C
ONTHMH3UPOBAHHBIMU TTOKA3aTEIISIMH
Ka4ecTBa;

- METOIBI MATEMATHIECKOT'O
MOJICJTUPOBAHUS PabOUYHX MPOIIECCOB B
MPOTOYHBIX YACTSAX M JIOMACTHBIX
THJIPOMAIITNH U OCHOBHBIE CTIOCOOBI
AKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUN
aHHBIX 00BEKTOB.

YMETh:

- IPUMEHSTH CYIIECTBYIOLINE ITOAXO0/IbI
UCTOJIb30BaHUS MPUPOIOTIOA0OHBIX
TEXHOJIOTHH IPH CO3/1aHUH
KOHKYPEHTOCIIOCOOHBIX I'MJIPOMAILINH;

- popMupoBaTh HU3NKO-MaATEMATUUECKHE
MOJIEIN TUAPOAUHAMUKH JIOTIACTHBIX
I'MJIPOMAIIHH.

[1K-3 Crioco6HOCTH
UCTIONTb30BaTh 3HAHUE
TCOPECTUUCCKHUX OCHOB
pabovnx MPOIECCOB B
OHCPIreTUYCCKUX MalllMHax,
anmapartax U yCTaHOBKax
IIpU NIPOEKTUPOBAHUU
00BEKTOB
npodecCuOHATbHON
JEeSTEIbHOCTH

N/1-1nk-3 Ucnionb3yer
TEOPETUYECKHE OCHOBBI
pabouux MPOIECCOB B
HHEPreTHUECKUX MAalluHaX,
amrmaparax M yCTaHOBKAax IPH
MPOEKTUPOBAHUH OOBEKTOB
poQeCCHOHATBHON
JESTEIIbHOCTH MOBBIIIEHHOM
s dexTuBHOCTH

3HATh!
- 00111Me 3aKOHOMEPHOCTH (PU3HUECKUX
MPOIIECCOB, ONPEAEIAIOIINe
THAPOANHAMHWYCCKUEC XapaKTCPUCTUKU,
paboToCIIOCOOHOCTh U TIOKa3aTeNn
KaueCTBa JIOMMACTHBIX T'MAPOMAIlIH;

- 00111e 3aKOHOMEPHOCTU TPUMEHEHUS
MIPUPOIOTIOIOOHBIX TEXHOJIOTHHN IS
MOBBILICHUS TTOKa3aTeNlel KayecTBa u
PaboTOCITOCOOHOCTH JIOTTACTHBIX
THIPOMAIIINH.




Koa u HaumeHoBaHMe Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

YMETh:

- IPUMEHSATh OCHOBOIIOJIATral0INEe 3HAHUS
MEXaHUKH TEKY4UX Cpell U €€ IPUMEHEHUE
K TUAPOJMHAMHYECKOI TEOPHUH JIOTTACTHBIX
MalIlIMH;

- IPOU3BOANTH BIIOJIHE OOOCHOBaHHBIE
OLIEHKH OTIPEJIeNIIEMBIX ITOKa3aTeei
Ka4eCTBa BHOBb CIIPOCKTHPOBAHHBIX
TMJIPOMALINH C YY€TOM 0COOEHHOCTEN
(GYHKIIMOHMPOBAHHS KOHKPETHBIX
TEXHOJIOTHYECKUX JIMHUM 1 IIUKIIOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHATIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
HccnenoBanue n NpOEKTUPOBAHUE aBTOMATH3MPOBAHHBIX TMAPABINYECKUX M ITHEBMATUYECKUX CUCTEM,
MammH u arperatoB (mamee — OIIOII), wnanpasnenuss noaroroBku 13.04.03 Duepreruueckoe
MAalIMHOCTPOCHHUE, YPOBEHb 00pa30oBaHus: BbICIIEE 00pa30BaHUE - MATUCTPATypa.

TpeGoBaHMsI K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh OCHOBAaHUS TEOPUU MEXAHUKH KUJKOCTHU U Tas3a

- 3HaTh (PU3MUUECKUE CBOMCTBA TEKYUHX CPEX

- 3HaTh IPUHSATHIE TUIIOTE3bI IPU ONMCAHUU JBUKEHUN KUAKOCTEN U ra30B

- 3HaTh ONPEIEIISIONINE 3aKOHOMEPHOCTH IMIPOIMHAMUYECKOI0 JEHCTBHS pelIeToK mpoduieit
MPUMEHUTEIBHO K JIONACTHBIM THIpOMAIIMHAM

- 3HaTh CYILECTBO paboyero mnpoiecca pabounx OpraHoB THAPOTYPOUH U AMHAMUYECKUX HACOCOB
pa3IMYHBIX CUCTEM U TUIIOB

- 3HaTh 0COOEHHOCTH KOHCTPYKTUBHBIX UCIIOJIHEHUH MMIPOMAIIUH B 3aBUCUMOCTH pabounx
napaMeTpoB U 0OBEKTOB 3KCITyaTalluu

- YMETb IPUMEHATh YCBOCHHBIE 3HAHUS B HAYYHO-HCCIIEI0BATENbCKON AESITEIbHOCTH IIPU aHAIM3€e
paboTOCTIOCOOHOCTH U MOKazaresel kadecTBa B 1D-3D mocraHoBKax

- YMETb OCYILLIECTBIISATH IPOEKTHBIE pa3pabO0TKU U CTPYKTYpPHO-ITapaMETPUUYECKUI CUHTE3 pabodmnx
opranos JII'M ¢ gocTaTouHbIM IpUOINKEHNEM K KOHKYPEHTOCIIOCOOHOM UX MPECTaBICHUN

- YMETb 3HaHUSI, TOJIyYE€HHBIE 110 OCBOEHUIO AUCLUILIIMHBL, PE3YIbTaThl 00pa30BaHMsl, TOJIyUE€HHBIE
IPYU OCBOCHMH JUCHUILIUHBI, HEOOXOAMMBI ITPH BHIMOJIHEHUH BBITYCKHOW KBaTHM(PHUKAIIMOHHON paboThI

PesynbTarsl 00yueHus, Moiny4eHHbIe IPYU OCBOEHUH TUCLUUIUIMHBI, HEOOXOAUMBI NIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CH0XHOCTB 9 3 3 - 6 - - - - - - - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
KOHCTPYKLUHH U W3yuenue matepuana no paszzaeny "CroxHOCTb
XapakTepa TeUeHHH B KOHCTPYKIIMH M XapakTepa TeYeHHH B
JIOIACTHBIX JIONACTHBIX THAPOTYpONHAX 1 Hacocax'
THAPOTYpOMHAX U MOATOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
Hacocax MPaKTHYECKUX 3aHITUSIX
1.1 CUCTEMHBIN TOAXO, 9 3 - 6 - - - - - - - Camocmoamesibhoe uzyuenue
NP UCCIIEIOBAHUU U meopemuueckozo mamepuana: N3ydenne
MPOEKTUPOBAHUU JIOTIOJTHUTEIBHOTO MaTepraa o pasJierry
JIOTIACTHBIX "CJI0)KHOCTh KOHCTPYKIIMI U XapakTepa
rugpomamue (JIT'M). TEYEHUH B JIOMACTHBIX TUAPOTYpONHAX U
Hacocax "
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaery
"CI10)KHOCTb KOHCTPYKIIMH U XapakTepa
TEUEHHH B JIOMACTHBIX THIPOTYpOUHAX 1
Hacocax 3HepPreTHYeCKOro MalmHOCTPOCHUs "
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[3], 117-126
[4], 37-49
2 CoBpeMeHHBIE 10 3 - 7 - - - - - - - Iloozomoexa Kk meKkyuiemy KOHmMpOJI0:

TpeOoBaHUS K

xapakrtepuctukam JII'M

IToBTOpEeHUe MaTepuaa 1no pasaeny
"CoBpeMeHHbIEe TPEOOBAHHMS K

Ha OCHOBE xapaktepuctukaM JII'M Ha ocHOBe
ocobeHHOCTEH 0COOCHHOCTEW IKCIUTyaTalluy SHEPreTHIECKIX
JKCIUTyaTaluu 00BbeKTOB"

JHEPreTUUECKUX Ilodzomogxa Kypcosoz2o npoexma: Kypcooii
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00BEKTOB

TIPOCKT BBITIOJIHACTCA IO HHANBUAYAJIBHOMY

2.1 Brusane 10 3agaHuio. B pamMkax paboTel HEOOX0ANMO
ocoOeHHoCTeH paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
skcruryaranuu JII'M Ha 00opyoBaHusl, BEIOPATh ONTHMAIILHOE
KOHCTPYKLIUIO U pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
napamMeTpsl MOSICHUTEBHYIO 3aIHCKY C pacueTaMu U
THIpOarperaToB rpaduyeckyro 4acTb. B 3ananue BxoauT pacuer
CIEIYIOUINX IToKa3aTeneil:
Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
ITpopaboTka IeKInH, BEIOTHEHHUE U
MTOJITOTOBKA K 3aMuTe J1ab. paboTHI
3 PasButHe MeTon0B 10 Ilo020mo6Ka K ayoumopHnovim 3aHAmMusAM:
THUIPOAUHAMHYECKOTO ITpopaboTka neKnnH, BEIOIHEHUE U
HCCIIEIOBaHUS U MOJTOTOBKA K 3amuTe 1a0. paboTs
CHHTE3a Paboumx Ilodzomoeka Kypcosoit padomui: Kypcoas
opranos JII'M. IIpsmele pabora npejacTaBieHa B BUAE KPYITHOMU 3a1a4u
1 0OpaTHBIC 3a1auu. o yueOHOMY Keiicy, OXBaThIBAIOIICH
3.1 PasBurue dusuko- 10 HECKOJIbKO PaCYCTHBIX BOIIPOCOB U BHIOOD
MaTeMaTHYECKUX BapHaHTa IIPOEKTHOro perteHus. [Ipumep
Mozenen 3a/laHus:
rugpoauHaMuku JI'M Iloozomosxka Kk npakmuyuecKum 3aHamuam:
W3yuenue matepuana no paszaeny "Pazpurue
METOJI0B THAPOJINHAMHYECKOTO HCCIEJOBAHUS
u cuHTe3a pabounx opranoB JII'M. [psimeie u
oOpaTHBIE 3a/1a4K." MOJIrOTOBKA K BHITIOJHEHHIO
3aJaHUi HAa MPAKTUYECKUX 3aHATUIX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Pa3BuTHE METOZOB THAPOINHAMUYIECKOTO
HCCIICIOBaHMA U CHHTe3a pabounx OpraHoB
JI'M. IIpsimbie u oOpaTHbIE 3a7aun."
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 3-40
4 JloxanbHble U 10 Ilod20mogxa K ayOumopHvim 3aHAMUAM:

riao0albHBIE
YHCIJIEHHBIE METOIBI
pacueTa TeUeHHH B

ITpopaboTka JeKIny, BEIOJIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Ilodzomogxa Kypcosou padomui: Kypcopas
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JI'M

paborTa npeAcTaBiIeHa B BUAE KPYITHOHN 3a1a9u

4.1 PasBurue pusuxo- 10 - - 10 y4eOHOMY KEHCy, OXBaThIBAIOIICH
MaTeMaTHYECKUX HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
Mozenei BapUaHTa IPOEKTHOro pewmenus. [Ipumep
ruapoauHamuxu JI'M 3a1aHU:
Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Pabota BBITONHSETCS 110 UHAMBUAYAILHOMY
3agaHuIo. J{Js MpoBeeHUs HCcCIeI0BaHUs
MPUMEHSETCS Ceylomee 000pyA0BaHHUE:
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"JlokanpHBIC U TII00aTbHBIC YHCICHHBIC METOIBI
pacuera Teuenuit B JII'M"
Camocmoamenvroe usyuenue
meopemuueckoz0 mamepuana: B pamkax
pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH HPE3CHTAINIO IS BBICTYIICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepara CTyneHTy
MIPE/IaraloTCst CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypnbix
UCMOYHUKOG:
[2], 98-123
5 IIpoexTupoBanue 9 - - Camocmoamenvroe usyuenue
Ouosiorndecku meopemuuecko2o mamepuana: VIsyaenue
0e30MacHbIX JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
TUIPOMAILUH IS "IIpoexTHpoBaHNe OHOJIOTHYECKH Oe30MacHbBIX
00BEKTOB THIPOMAIINH JUI1 00BEKTOB THAPOIHEPTeTUKH"
THJIPO3HEPIeTHKH
51 O11eHKa CTEeNeHU 9 - -
KOHKYPEHTOCIIOCOOHOC
TU HETPAJULIMOHHBIX
TE€XHUYECKUX PEeIICHUN
st JII'M
Ok3aMeH 35.9 0.4 335




Kypcogoit mpoekt (KII) | 96.10 - - - 32 - 4.00 - 0.4 59.7 -
Bcero 3a cemectp 180.00 16 - 32 32 2 4.00 - 0.8 59.7 335
Hroro 3a cemecTp 180.00 16 - 32 34 4.00 0.8 93.2

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/paboram; ['K- rpymnmnoBsie KOHCYIbTallMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — nmpomexyTouHas

arrecranusa



3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Cnostcnocms KOHCMPYKYULL U Xapakmepa medeHull 8 10NACmHbLX 2UOPOMYPOUHAX U HACOCAX

1.1. CucremHbIl TOAXO MPU UCCIAEAOBAHUHU U IPOSKTUPOBAHUU JIOMACTHBIX THIPOMAIIINH
(JI'M).

OueHuTh B paHXMPOBAHHOM MPEJICTABICHUU CIIOXHOCTh KOHCTPYKIMI MomHbXx JII'M u
MIPOCTPAHCTBEHHO-BPEMEHHOM XapakTep [ABIKEHUS pabodero Tejla B HMX IPOTOYHBIX YaCTsX.
OYHKIMOHAT Ka4ecTBa IO JHEPIeTUYCCKUM M KABUTAIMOHHBIM KayecTBaM TUAPOTYPOMH U
HacocoB. OLEHUTH M0 CTENeHH BIUSHUS Ha paboTocnocoOHOCTh JII'M, BBIXOA U3 CTPOS OCHOBHBIX
y3JI0B THUApOArperatoB. BiusHue HOBBIX TEXHUYECKUX PEHICHUN MPU CO3JAAHUH AJIEKTPUUYECKUX
MaliuH Ha OOJIMK co3maBaeMbIX TuapomamiuH.. [Ipoepka mepBoit wactu PI'P "Bepudukamms
UCIIONIb30BaHUsI PAacueTHHIX MakeToB Ansys u Flow Vision Ha mpumepe cpaBHEHHS pe3yJIbTaTOB
pacueTHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHUN T€UEHUS B TpyOe U 00TEeKaHUs IJIACTUHBI".

2. Cospemennvie mpebosanus k xapakmepucmuxam JII'M na ocnose ocobennocmeil
IKCHAYAMAyUU dHepeemuyecKux 00veKmos

2.1. Bnusnue ocobennocreit axcrutyarauuu JI'M Ha KOHCTPYKLIHIO U ITapaMeTphbl
TUAPOArperaTos

OcCHOBHBIE NIPUYMHBI pa3IU4Us KOHCTPYKTHUBHBIX PpELIEHUH TNPUMEHSIEMOrO0 HAaCOCHOIO
obopynoBanus anst TOILl m cucrem BogocHaOxkeHHs.ConocTaBieHUE MPOTHO3HBIX IMOKa3arenel
HAJCKHOCTH, pecypca W 3HEeprodd(HEeKTHBHOCTH WHHOBAIMOHHBIX THApoarperaroB s [9C u
'ADC. OueHuTh BIHSHUE BOJHO-XMMHMUYECKOTO pEXHMa »HHEProodbekra Ha Tpebdyemble
KaBUTALIMOHHBIE KayecTBa HAcOoCHOro arperara. OCyIIECTBUTh pPAHKUPOBAHUE OCHOBHBIX
HAIpaBJICHUN KOHCTPYKTMBHBIX M3MEHEHMH nporouHod wactu JII'M mnpm  apmanranuun
TUAPOMAIMHBl  KOHKPETHBIM  yCIIOBUSAM OJKCIUlyaranuu.. [IpoBepka Bropon wyactu PI'P
"Bepudukanus ucrnoyib30BaHus pacyeTHbIX nakeTtoB Ansys U Flow Vision Ha npuMepe cpaBHEHUs
pE3yIABTATOB PACUETHBIX M AKCIEPUMEHTAIBHBIX HCCIEIOBAaHUI TeUeHUs B TpyOe M OOTEeKaHUs
IUTACTHUHBI.

3. Pazeumue memo0os 2uopoouHaMuyecko20 ucciedo8anus u cunmesa paboqux op2anos JII'M.
[psivvie u obpamuwvie 3a0auul.

3.1. Pa3BuTHe pu3uko-mareMaTuyeckux Mojaeneit ruapoannamMuku JI'M

Ha npumepe ucnosnbp30BaHusl pacyeTHBIX MAKeTOB Ansys, MOKa3aTh OCOOCHHOCTU MOCTPOEHHUS
pacyeTHOM CEeTKHM W3 YCIOBUS MHUHHMHU3ALMM BPEMEHU pacdera OJHOW HUTEepaluud U TOoKa3aTh
IpEeuMyIIecTBa U HEAOCTATKU MCIOIb30BaHUS Pa3IMYHbIX (POPM pacueTHOM ceTkH. J[aTh cucTeMHO
00YCJIOBIICHHYIO OILIEHKY oOiacTteil mpumeHeHus oaHo 1D-, nByx 2D-, tpex 3 D- mepHBIX
IIOCTAaHOBOK IIPH MCCIENOBAaHUM THApOJMHAMUYecKuX cBoicTB JII'M, B 3aBUCHMMOCTH OT
OBICTPOXOJHOCTH THJpOMAIIMHBI. Mojenn TypOyJIeHTHOCTH, UCIOJIb3yeMble B MakeTax Ansys U
Flow Vision.. IIpoBepka tpetbeit yactu PI'P "Bepudukaims ucnoab30BaHus pacyeTHBIX MaKETOB
Ansys u Flow Vision Ha mpumepe cpaBHEHHUS pe3yJIbTaTOB PACUETHBIX U 3KCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN TeueHUs B TpyOe M 0OTEeKaHus TIIaCTUHBI".

4. JlokanvHble u 2100a1bHbIe YUCTCHHbIE Memoobl pacyema medenuil 6 JII'M

4.1. Pa3zButue pu3NKO-MaTEMaTHUECKUX MoJienel ruapoauHamuku JII'M

Ha mpumepe ncmonb30BaHus pacCUETHBIX MAKETOB ANSys, MOKa3aTb OCOOEHHOCTH MOCTPOCHUS
pacyeTHOM CETKM M3 YCJIOBUS MUHMMHU3ALUMHA BPEMEHM pacuera OJHOM HUTEpalud U IT0KA3aTh
MIPEUMYIIECTBA U HETIOCTATKU MCTOIB30BaHUS PA3IUYHBIX (POpPM pacyeTHOM ceTku. J[aTh CHCTEMHO
00yCJIOBJICHHYIO OLEHKY oOnacteil mpumeneHus oo 1D-, nByx 2D-, tpex 3 D- mepHbIX
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MMOCTAHOBOK MPH HCCICIOBAHUM TUIpOAMHAMUYECKUX cBoMcTB JII'M, B 3aBUCHMMOCTH OT
OBICTPOXOHOCTH THIPOMAIIMHBL. Mojenu TypOYJIeHTHOCTH, HCIIOJb3yeMbIe B MakeTax Ansys U
Flow Vision.. Ilpoepka uerBeproii uact PI'P "Bepudukaumss wcmonp3oBaHHsS pacueTHBIX
naketoB Ansys u Flow Vision Ha mnpuMepe CcpaBHEHUS pPE3YyJIbTaTOB pACUETHBIX U
9KCIIEPUMEHTANILHBIX HCCIEA0BAHUN T€UEeHUS B TpyOe U 00TEeKaHUs MIaCTUHBI".

5. IIpoekmuposanue buono2uyecKku 6e30nacHbX ZMODOMCZWMH 0151 00bEKMOos eu()poauepeemuku

5.1. OueHka cTeneH! KOHKYPEHTOCIIOCOOHOCTH HETPAAUIIMOHHBIX TEXHUYECKUX PEIICHUN AJIs
JI'M

Jns  1neHTpoOexHOro Hacoca C TeTepOreHHOM JIOMAaCTHOM CHUCTEMOW, [UIsl 3aJaHHBIX
VHJUBHyAJIbHBIX 3HaueHUW napamerpoB PK, IOCTPOUTH TpEyroibHUKH CKOPOCTEH Ha BXOJAE U
BBIXOJI€ U3 JIOMIACTHOM CUCTEMBI JUIsl TPEX PEKUMOB PabOTHI COOTBETCTBYIOIMX Qmax, Qopt, Qmin.
[IpeumymiectBa U HEJOCTATKM MHUKPOTYPOMH C BOJOBOJOM B BHUAE cHu(]oHa BBIOpaTh OAWH
BapHAHTOB CXEMHOI'O HCIIOJIHEHUS YKa3aB OCHOBHBIE IPEHMYIIECTBA BBHIOPAHHOTO pPEIICHUS.
OcylecTBUTh KaYeCTBEHHYIO OLICHKY ONTHMHU3UPOBAHHBIX IIOKa3aTejeil HaleXHOCTU U
JOJITOBEYHOCTU MUTATENBHOTO Hacoca s (YHKIMOHMPOBAHHS B COCTaBE JHEProOJioka Ha
cBepxKkpuTudeckue mnapamerpsl mapa, ( t = 6200C). Poibp npuponononoOHBIX TEXHOJOTUN B
noBbiteHuH 3HeprodpdexruBHoctu JITM. Odopmuts otuer mo PI'P ¢ BkiroueHneM TaOIMYHBIX
dbopM u rpaduveckux wutocTpanuii oobemom 10-12 ctp.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. KauecTBeHHBII aHann3 cnenu(UKY U CTENIEHH COBEPIIEHCTBA MPOTOYHBIX JIT'M
Pa3IMYHOTO Ha3HAYEHUs, IPOCTPAHCTBEHHBIM U HECTALIMOHAPHBIN XapaKTep TEUEHUs B
npoTouHbIX YacTsax JII'M;
2. AHanu3 NOBpEXIaeMOCTH HACOCHOI'O 000PYAOBAaHUS SHEPreTUYECKUX OObEKTOB;
3. IloaroroBKa MCXOTHON MPOCTPAHCTBEHHON reOMETPUIECKON HH(DOPMAIHH [T TECTOBBIX
pacyeToB KAHOHUYECKUX obOJjacTel Tuma : Tpyoa, IIacTHHA;
4. YucneHHBIN pacyeT KaHOHUYECKUX 00JacTell ¢ ucmnoiap3oBanue makeroB Flow Vision u
Ansys;
5. IloaroroBka UCXOJHON reoMeTprudecKkor nHpopmanuu i pemenus 3D
ruapoauHamudeckoro merona MOU (DGEP., PTNCL, VISC);
6. Peanusanus MalllmHHOTO SKCIIEPUMEHTA 10 OINPEIETICHUIO THAPOAMHAMUYECKUX CBONCTB
pabounx konec JI'M nHa ocHoBe 3D ruapoannamuyeckoro meroga MOU (DGEP., PTNCL,
VISC);
7. IIpoBeneHre MalIMHHOTO SKCIIEPUMEHTA JUIs aHAIN3a M ONTUMHU3ALMOHHOTO JIONIACTHBIX
cucteM pabounx konec JI'M B 3D nocranoBke ¢ ucnosnbzoBanue Flow Vision u Ansys;
8. KauecTBeHHBII aHAIN3 MHHOBAIIMOHHBIX petienuit 1uist JII'M sHepreTrueckoro
MAaIIMHOCTPOEHUS.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

Ayoumopiivie KOHCYIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. Koncynpranuum HampaBieHbl Ha BBIIOJHEHHE pa3/iellOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOoliee Ba)KHbIE YacTHW pacUETHBIX 3aJaHUil pasjena
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"CJI0)HOCTh KOHCTPYKITMW U XapaKTepa TEeUYECHUH B JIOMMACTHBIX THAPOTYPOMHAX M HACOCaX
9HEPreTUYECKOr0 MAIIMHOCTPOEHUS "

Koncynpranum HampaBieHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJbTallMM pa3duparoTcs HauOojiee Ba)KHBIE YaCTU pacyYEeTHBIX 3aJaHuil paszjena
"CoBpemeHHBIe TpeOoBaHUs K xapaktepuctukam JII'M Ha oOCHOBEe OCOOCHHOCTEMH
SKCIUTyaTalluy SHEPTeTHYECKIX 00BEKTOB"

KoHcynpTanuu HampaBieHbl Ha BBIMOJIHCHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax yacoB Ha TpyINIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"Pa3BuTHEe METONIOB THUAPOJAMHAMUYECKOTO HCCIENIOBAaHUS M CHHTE3a pabO4yMX OpraHoB
JII'M. IlpsiMble u oOpaTHbIE 3a1a4uu."”

I pynnosvie koncyromayuu no pazdeiram oucyuniunul (I'K)

OO6cyxeHrue MaTepuaioB Mo kedcam pasjaena "Pa3BuTue METOA0B TUAPOAUHAMUYECKOTO
nccaeaoBaHus U cuHTe3a pabouux opranos JII'M. IIpsmeie u oOpaTHbie 3a1a9m. "
OO6cyxxnenue maTepualioB 1Mo keiicam paszaena "JlokaibHble W T100aTbHBIE YHCIICHHBIC
MeTO/Ibl pacyeTa TeueHuit B JII'M"
OOcyxneHne wmarepuaioB 10 Keiicam pazgena "IIpoekTupoBaHwe OHOJOTHYCCKH
0€30MacHbIX THIPOMAIINH JJIsI 00bEKTOB TMAPOIHEPTreTUKU"

Hnousuodyanvhvie Koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynbranuu npoBoasatcs o pasaeny "CiaoKHOCTh KOHCTPYKIMH M XapakTepa TeUeHHUI
B JIOMACTHBIX THAPOTYPOMHAX U HACOCAX SHEPTETHUYECKOT0 MAIIMHOCTPOCHUS "
Koncynpranuu npoBoasrcs mno paszaeny "CoBpeMeHHbIE TpeOOBaHUS K XapaKTEPUCTUKAM
JII'M Ha ocHOBE 0COOEHHOCTEN IKCIUTyaTallUi SHEPTeTUYECKUX 0O0BEKTOB"
Koncynpranuum mnpoBomsTcs mo pasgeny "PasButhe METONOB THAPOJAMHAMUYECKOTO
uccienoBaHus U cuHTe3a pabounx opranoB JII'M. I[psimble u oOpaTHbie 3aaun."
Koncynpranum npoBoasarcs no pazzaeny "JIokanbHble W riI00albHbIE YUCICHHBIE METOIBI
pacuera teuenuii B JIIT'M"

Texywuti konmpoas (TK)

KoHncynpranum HamnpapieHbl Ha MOJIyY€HUE UHAMBUAYAIBHOTO 33JaHUS JJIS1 BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATUH 0 pa3zeny "CIoKHOCTh KOHCTPYKIMM M XapakTepa TeYeHUH
B JIONACTHBIX TUAPOTYPOMHAX M HACOCAX IHEPreTUYECKOTO MAIIMHOCTPOECHUS"
KoHcynpranuu HanpaBieHbl Ha MOJyYEHUE WHAMBUAYAIBHOIO 3aJaHus Ul BBIIOJHEHUS
KOHTPOJBbHBIX MEpONpUIATUI 10 pa3zaeny "CoBpeMeHHbIe TPeOOBaHUS K XapaKTEepUCTUKAM
JIT'M Ha ocHOBe 0COOEHHOCTEH IKCIUTyaTal[Mi SHEPreTHYECKUX 0OBEKTOB"

KoHcynpranum HamnpaBieHbl Ha NOJy4YE€HUE MHAWBHUYATBHOTO 3aJaHMsl 711 BBIMOJIHEHUS
KOHTPOJIbHBIX MEpPONPHUATUN MO pas3neny '"Pa3BuTHe METONOB T'MAPOJAMHAMUYECKOTO
uccienoBaHus U cuHTe3a pabounx opranoB JII'M. I[psimble n oOpaTHbie 3ama4n."

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcosoii npoekt (KIT)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-4 5-8 9-12 |13-16 | 3auerHas
Paznen 1 2 3 4 3ammura
KYpPCOBOTO KYpPCOBOTO
MIPOEKTA MPOEKTa
O0beM 25 25 25 25 -
paznena, %
BrimonHenHsnii | 25 50 75 100 -
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00BeM
HaApaCTAOIUM
urorom, %

Howmep pasznena

Pazgen KYpPCOBOI'O ITPOCKTA

1

N3y4unTh OCHOBBI (PU3UKO-MATEMATUYECKON MOJEIN UHTETPAIbHBIX
IPEJICTaBICHUN U ypaBHEHUH 1J1s peleHus npsamoit 3-D-
TUAPOIMHAMUYECKON 3a/1auM JUIsl JIOTIACTHBIX CUCTEM U CHEU(UKY ee
npuMmeHenus K JII'M cornacHO KOHKPETHOMY KYPCOBOMY 3a/IaHUIO

2 OCBOHTH CTPYKTYPY U AJITOPUTMHUECKOE COJICPIKAHUE KOMILIEKCA ITPOrpaMMm
JUIsl urciieHHoro pemenus 3D 3agaun

3 OCBOWTH U PeaIn30BaTh I KOHKPETHOM JIONACTHON CHCTEMBI METOMKY
3aJaHUsS NCXOOHBIX JaHHBIX

4 HO paC‘-IeTHBIM JaHHBIM HUCCJICA0OBATH FI/IIIpOI[I/IHaMI/I‘IGCKI/IC KadycCTBa ﬂaHHOﬁ

pelIeTKH
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O

Howmep paznena
JTUCITUATIINHEI (B

O1LeHOYHOE CPEACTBO
(T 1 HAMMEHOBAHUE)

Konbr
JTUCLUILINHE COOTBETCTBUHU C
WHJIMKaTOpPOB
(B COOTBETCTBHH C pazjaesioM 1) n.3.1)
1/2]3[4]5

3HaTth:
METO/]Ibl MATEMaTU4YECKOTO0 MOIETIMPOBAHUS TectupoBanue/CrucTeMHBIH TOAXO/] IPU HUCCIEJOBAHUU
pabourx MPOIECCOB B MPOTOYHBIX YACTSIX U IIPOEKTUPOBAHUHM JIONACTHBIX ruapomManint. [lonrorosuts 3D
JIOTIACTHBIX THJIPOMAIINH U OCHOBHBIE c1toco0b! | M/1-1mk-1 + MOJIeJIb TPYOBI M IIACTUHBI IO UHIUBUIYATIbHBIM JIAHHBIM
JKCIEPUMEHTAIIbHBIX UCCIEIOBAaHUMN JaHHBIX
00BEKTOB
METO/bl ONITUMHU3ALINH, B TOM YUCIIE TectupoBanue/Bnusiaue ocodennocteit sxcrutyarauuu JII'M Ha
MHOT'OMEPHBIE, TPOEKTUPOBAHMUSI JIOTTACTHBIX KOHCTPYKIUIO U TapaMeTpbl TuapoarperaroB. Onucarb
TUAPOMAIINH C ONITUMHU3UPOBAHHBIMHU V-1 + MaTEMaTUYECKYI0 MOJENb KaKJI0T0 U3 UCIIOIb3YEMOrO
[IOKa3aTeIsIMU KauecTBa pacueTHbIX nakeToB. OCyIIeCTBUTh PACUETHBIE UCCIIEIOBAHUS

10 Bepu(UKALUU UCTIONB3YEMbIX PACUTEHBIX MAKETOB C

JAaHHBIMU (PU3UYECKOTO SKCIIEpUMEHTA
o0111e 3aKOHOMEPHOCTH NPUMEHEHUS TectupoBanue/Pa3Butue Gpusnko-MaTeMaTHYECKUX MOJIEIeH
MPUPOIOTIOIOOHBIX TEXHOIOTUHM IS VT-1rka + ruapoauHamMuku JI'M. ConocTaBUTh pe3yabTaThl pacuieToOB U
MOBBIIICHUS TIOKa3aTeel KauecTBa u ) (U3MYECKOro SKCIIEPUMEHTa, B Cllydyae He0OOXOAUMOCTH
paboTOCIIOCOOHOCTH JIOMACTHBIX THAPOMAIINH CIeNIaTh KOPPEKIUIO PACUETHON CETKU
o0111e 3aKOHOMEPHOCTH (PU3HMUECKUX TectupoBanue/OreHKa CTeNEHH KOHKYPEHTOCTIOCOOHOCTH
IIPOLECCOB, ONPEAECIAIONINE HETPAAUMOHHBIX TEXHUUECKUX perteHui ais JII'M.
TUAPOANHAMUYECKUE XapAKTEPUCTUKH, N-1nk-3 + | + | ObopMHTH OTUET C BKIIOYEHUEM TAOIUYHBIX POPM U
paboToCIIOCOOHOCTD 1 NOKA3aTEeNIN KauyecTBa rpaduyeckux uiroctpanuii ooremom 10-12 ctp
JIOMACTHBIX THJIPOMAIIIUH
YMersb:
dhopMHupoBaTh PUZUKO-MATEMATHUECKHUE TectupoBanune/Bnusaue ocobennocreit skcrutyararnuu JII'M Ha
MOJEJIA TUAPOJUHAMUKH JIONACTHBIX V-1 + KOHCTPYKIHUIO U TapaMeTphl rupoarperaroB. Onucarpb
THAPOMAITHH MaTEeMaTHYECKYIO0 MOJIETb KaX/10r0 U3 UCIIOIb3YeMOr0

pacueTHbIX nakeToB. OCyIIeCTBUTh PACUETHBIE UCCIICIOBAHUS

13




10 BepH(PHKALNU HCTIOJIb3YEMbIX PACUTEHBIX ITAKETOB C
JAHHBIMU (PU3MYECKOT0 SKCIIEPUMEHTA

MIPUMEHSATH CYLIIECTBYIOLIME MOAXO/IbI
WCIIOJIB30BaHUS MIPHUPOIONIOT00HBIX

TectupoBanne/CrucTeMHBIH MTOAXO/ IPU UCCIEOBAHUH U
IIPOEKTUPOBAHNH JIONACTHBIX ruapomamnt. Ilogrorosurs 3D

TEXHOJIOTUH NPU CO3/1aHUU WAL MOJIeTTb TPYOBI U MJIACTHHBI TI0 WHANBUIYAILHBIM TAHHBIM
KOHKYPEHTOCIOCOOHBIX I'MIPOMAIITNH

MIPOU3BO/IUTH BIIOJIHE 0OOCHOBAHHBIE OLIEHKU TectupoBanne/OreHKa CTENEHH KOHKYPEHTOCTIOCOOHOCTH
OnpeesieMbIX MTOKa3aTeNIed KauecTBa BHOBb HETPaJULMOHHBIX TEXHUYECKUX perneHuit s JI'M.
CHPOEKTHPOBAHHBIX THAPOMALINH € y4ETOM W-1nics Odopmuts oTUeT C BKJIIOYCHHEM TaOIMYHBIX POPM U
0COOEHHOCTEN (PYHKIIMOHUPOBAHUS rpaduyeckux wutrocTpanuit ooremom 10-12 ctp
KOHKPETHBIX TEXHOJIOTUYECKUX JIMHUHN U

LIUKJIOB

[IPUMEHSTh OCHOBOIIOJIAratoIne 3HAHUS TectupoBanne/PazButne Gpu3nKo-MaTeMaTHIECKUX MOJIEIEH
MEXaHUKH TEKYUUX Cpell U €€ IPUMEHEHUE K WT-Liics ruapoauHamMuku JII'M. ConoctaBUTh pe3yabTaThl pacyieToB U

I‘HI[pOIIHH&MH‘IGCKOfI TCOPHHU JIOITACTHBIX
MalllluH

(U3NYIECKOTO SKCIIEPUMEHTA, B CIlydae HeOOXOqMMOCTH
CIeNIaTh KOPPEKIUIO PACUETHOU CETKU
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. Bimustaue ocobenHoctei sxcruryatanuu JI'M Ha KOHCTPYKITHIO U ITApaMeTPhbI
ruapoarperaToB. OnucaTh MaTEMaTHYECKYIO MOJIEIIb Ka)KJOT0 U3 UCII0JIb3YEMOr0 pacYE€THBIX
nakeToB. OCyleCTBUTh PaCYETHBIE UCCIIEI0BaHUS 10 BepU(PUKALIUU HCTIONIb3YEMbIX
pacUYTEeHBIX MAKETOB C JaHHBIMH (hru3ndeckoro skcrnepumenta (TectupoBanue)
2. OrneHKa CTeneHn KOHKYPEHTOCIIOCOOHOCTH HETPAIMIIMOHHBIX TEXHUYECKUX PEIIEHUM [Uis
JI'M. OhopMHUTH OTYET ¢ BKIFOUEHUEM TAOIUYHBIX (OPM U TpaPUUECKUX WILTFOCTPAIHA
oobemoM 10-12 ctp (TectupoBanue)
3. Pa3BuTHE (pn3nKo-MaTeMaTndeckux mozaenen runpoaunamuku JII'M. ConoctaBuTh
pe3yibTaThl PACYETOB U (PU3UUYECKOT0 IKCIIEPUMEHTA, B Cllydae HEOOXOJUMOCTH CAEIaTh
KOppek1uio pacuetHoi cetku (TectupoBanue)
4. CucTeMHbIH OIX0/] TPU UCCIIEA0BAaHUH U IPOEKTUPOBAHUM JIOTIACTHBIX T'MIPOMAILIUH.
[ToaroroButk 3D Mozens TpyObl U IJIACTHUHBI 10 UHAWBUYAIbHBIM JaHHBIM (TectupoBanue)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISETCS MPUIOKEHUEM A.
baninpHO-pEeNTHHIOBask CTPYKTYpa KypCOBOTO IMPOEKTA ABJISIETCS MPUIIOKEHUEM b.

4.2 Ilpome:xyTOYHAs aTTeCTALUSA 10 JUCIUIJIMHE
Ixzamen (Cemecmp Ne3)

Kypcosoii npoexm (KI1) (Cemecmp Ne3)

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE HU3IAHNS

1. YucneHHoe penmieHne npsiMoi TPEXMEPHOUM THAPOJMHAMUYECKON 3aa4M JJIsI UCCIEA0BaHUS U
IPOEKTHPOBAHUS JIOMACTHBIX CUCTEM T'MIPOMAILHH : Y4eOHOe mocodue Mo Kypcam
"T'unpoaunamuueckas teopus pemetok", "MceciaenoBanue v npoeKTUPOBAHKUE JIOTTACTHBIX
runpomainuH", "KomnbroTepHble TEXHOJIOTUN B HayKe U oOpa3oBanuu", "BeruuciurenbHas
rujipoMexaHuka’ mo cnenuaibHOCTH " uapaBInyeckue MalluHbl, TUAPOIPUBO U
ruponHeBmoaBToMaTtuka" / I'. M. Moprynos, B. M. I'op6ans, C. H. Ilankpatos, A. B. Bonkos,
Mock. snepr. uH-T (MOU TVY) . — M. : U3a-Bo MOU, 2001 . — 52 c. - ISBN 5-7046-0744-6 .;

2. ®aetuep, K. Boruncaurenbubsie MeToAbl B JuHaMuKe sxuakocteil. B 2 1. T. 2. Metoasl pacuera
pa3IMYHBIX TeueHuH : mep. ¢ anriL. / K. ®duetaep . — 1991 . — 552 c. - ISBN 5-03-001882-4 ;

3. @uetuep, K. Beruncnurenbusie MeTOabl B [UHaAMUKE skujikocTeil. B 2 1. T.1. OcHOBHBIE
MIOJIOXKEHHS ¥ 001IMe MeTo 6! : Tiep. ¢ anri. / K. @meruep . — 1991 . — 504 c. - ISBN 5-03-001881-6
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4. Bonkos K. H., EmenbsinoB B. H.- "MoaenupoBanre KpyImHBIX BUXPEH B pacueTax TypOyJIeHTHBIX
teuennit", UznarensctBo: "OU3IMATIIUT", Mocksa, 2008 - (368 c.)
https://e.lanbook.com/books/element.php?pll_id=49083.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:

1. CAO "IIpomereii";
2. Office;
3. Windows;

4. Maitan Buneoxondepenuunu;

5. Agtumiaruat BY3.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. JnexTponHasi 6udmoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMeneHust

VY4eOHble aynuTopun
US| TIPOBE/ICHUS

JIEKIIMOHHBIX 3aHITUU U

TEKYIIETO KOHTPOJIA

Homep aynuropun, OcHaenue
HaAaMMCHOBaHHE
K-120, MamuHHbIMA cepBep, KOHAUIMOHED
3an MBI]
I'-102(a), napTa co CKaMbei, CTOJI IIperoaBares, mKad
MynbTUME AMITHBINA JUI XpaHEHUs] UHBEHTapsl, J0CKa MEJI0Bas,
KJ1acc KOMITbIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEINNHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAJIbHBIN, IPUHTEP

VY4ebHble ayIUTOPUH
JUISI IPOBENIEHUS

MPAKTUYCCKUX 3aHITUI .

KP u KII

K-120, MammHHBIH

cepBep, KOHIULIMOHEP

3an MBI]
I'-102(a), mapTa co CKaMbei, CTOJ MpernoaaBares, mkad
MynbTUME AMITHBINA JUI XpaHEHUs] THBEHTapsl, J0CKa MEJI0Basl,
KJiacc KOMITbIOTEPHAs CETh C BBIXOZOM B MIHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAJIbHBIN, IPUHTEP

VY4eOHble ayIUTOPUH
JUISl TIPOBEJICHUS
IIPOMEKYTOUHOU

aTTecTaluu

K-120, MammHHBIH

cepBep, KOHIULIMOHED

3an MBI]
I'-102(a), rapTa co CKaMbeil, CTOJ ImpernoaaBarens, mKad
MynbTUME ANITHBINA JUI XpaHEHUs] UHBEHTapsl, 10CKa MEJI0Basl,
KJ1acc KOMIIBIOTEpHAs CETh C BBIX0/0M B MHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAJIbHBIN, TPUHTEP

Ilomemmenus misa
CaMOCTOSITEIILHON
paboTHI

I'-205/2, Kabunet
COTPYIHUKOB Kad.
Hl"l"MH

Kpecio pabouee, CTeIUIax, CTYI, mKad, mxad
JUIS TOKYMEHTOB, CTOJI MMCbMEHHBIH,
KOMIIbIOTEpHAsI CeTh ¢ BBIX0JI0M B MHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
XOJIOJMIIBHUK
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Ilomemmenust misa
KOHCYJIbTHPOBAHHUSI

I'-219/2,
[IpenonaBaTenbckas

Kpecio pabouee, CTOJ MPeroaaBaTeis, CTol,
cryi, mkad, mkad A JOKyMEHTOB, mKad AJIs
OJIKIBI, IKa( 11 XpaHEHUsI HHBEHTaPA,
KOMITBIOTEPHAsS CETh C BBIXOZIOM B MIHTEpHET,
KOJIOHKH, MHOTO()YHKITHOHAJIBHBIN IIEHTD,
KOMITBIOTEP MEePCOHABLHBIN, XOJIOIMIILHUK,
KOHJIUITMOHED

I'-208,
IIpenonaBarenbekas

Kpecyo pabouee, CToJ, CTYJ, mKad, mrad 1t
JIOKYMEHTOB, KA ISl OJEKIBI, CTOJ
MCHbMEHHBIN, KOMITBIOTEP MEPCOHATBHBIN

Ilomemenust misa
XpaHEHUst
000pyI0BaHUs U
y4eOHOT0 MHBEHTAPS

I'-05, Macrepckas
kad. "TTM"

CTEJJIaX I XpaHEHUs] HHBEHTaps
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

HCCJ’I@I{OB&HI/IC " IIPOCKTUPOBAHUC JIOIIACTHBIX THAPOMAIINH

(Ha3BaHME AUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2

KM-4

CucTeMHBIH 10AX01 IPU UCCIIETOBAaHUM U TPOEKTHPOBAHUHU JIONIACTHBIX TUAPOMAILIKH.
[ToaroroButs 3D Mozaens TpyOb! U IUTACTUHBI 0 MHIUBUAYAIbHBIM 1aHHBIM (TecTupoBanue)
Bnusinue ocobennocTteit skcryaranuu JII'M Ha KOHCTPYKITUIO U TTapaMeTpPhl THAPOArperaTos.
OnucaTte MaTeMaTH4YECKYI0 MOJEIIb KaKIOr0 U3 UCIOJIb3YyEMOI0 PaCUETHBIX MTAKETOB.
OcymiecTBUTh pacueTHBIE UCCIIE0BAHUS 110 BepU(UKAIIMH UCTIOTIb3yEMBIX PACUTEHBIX MTAKETOB C
JaHHBIMU (hu3nyeckoro 3kcrnepuMenTa (TectupoBaHue)

PasButne gusnko-maTremaTuaeckux moaenen rugpoauHamuku JII'M. ConoctaBuTh pe3yinbTaThl
pacyeToB U (PU3HUYECKOr0 IKCIIEPUMEHTA, B CIIydae HEOOXOIMMOCTH CeNaTh KOPPEKIUIO
pacuetHoil ceTku (TecTtupoBaHue)

OrneHka cTeneHn KOHKYPEHTOCIIOCOOHOCTH HETPAIMLIMOHHBIX TEXHUUECKUX perenuit 1uist JIFM.
OdopMUTB OTUET C BKIIOUEHHEM TabIU4HbBIX (popM U rpaduyecKux WTrocTpanuil oobemom 10-
12 ctp (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Houep Pazgen nucuuIuimHe! KM: 1 2 3 4
pasjena Henens 4 8 12 16
KM:
1 CloXHOCTh KOHCTPYKLIMM U XapakTepa TeUCHU! B
JIOMACTHBIX THUJIPOTYPOMHAX M HAcOCaxX
11 CuCTeMHBIN OAX0/] IPU UCCIEIOBAaHUU U TPOECKTUPOBAHUU +
' jonacTHeIX ruapoManivi (JI'M).
CoBpemenHble TpeOoBaHUA K XapakTepuctukam JII'M Ha
2 OCHOBE OCOOCHHOCTEH IKCIUTyaTallud SHEPTETUUECKUX
00BEKTOB
21 Bnusinue ocobennocteit skcrmyaranuu JII'M Ha +
KOHCTPYKIMIO U NMapaMeTPbl TUAPOArPEraToB
Pa3BuTre METO0B r’UAPOIMHAMUYECKOTO UCCIEOBAHUS U
3 cuHTe3a pabouux opraHos JII'M. Ilpsmblie u oOpaTHbIE
3aJa4m.
31 Pa3zButne pu3nko-mMareMaTUueCKuX MOJIEIICH +
) rugpoarHaMuku JII'M
4 JlokanpHbIEe U T7100aTbHBIC YUCIICHHBIE METOBI pacyeTa
Teuenuii B JII'M
41 Pa3Butne hu3nko-mMareMaTUueCKHX MOJIEIIEH +
) rugpoarHaMuku JII'M
5 [IpoexTupoBaHue OHOTOTUYECKH O0€30MMACHBIX THIPOMAIIINH
JUTsE 0ObEKTOB THJIPOIHEPTETHUKHU
51 OreHKa CTeNeHN KOHKYPEHTOCTIOCOOHOCTH HETPAUIIMOHHBIX +
) TEXHUYECKUX pemeHui s JII'M
Bec KM, %: | 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuio:xkenue b

HCCJ’I@I{OB&HI/IC " IIPOCKTUPOBAHUC JIOIIACTHBIX THAPOMAIINH

(Ha3BaHME OUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUSTHH TEKYIIEr0 KOHTPOJISI YCIEeBAEMOCTH MO KYPCOBOMY

MPOEKTY:

KM-1 KonTposbsHas moBepKa OCBOCHHS oAroToBKU 3D Mojesneit KaHOHHYECKUX o0JacTei
KM-2 KoHTponbHas MpoBepKa pacyeTHBIX HCCIeTOBAHUN KAaHOHUYECKUX oOJacTeit
KM-3 TIloaroroska 3D mopeneit ruipoTypOUH WM HAacoca JIJIsl PACUETHBIX MCCIICIOBAaHUM
KM-4  Amnanu3 pe3ylbTaToB pacueTHbIX UccienoBanuil ¢ ucnonaszoBanueM FLOW VISIN u ANSY'S

Bujx npome:xyTouHoii arrecranmuu — 3amura KI1.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen kypcoBoro npoekra/KypcoBoii paboTsl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
N3y4nuTh OCHOBHI (PU3UKO-MATEMATHUECKON MOICIN
MHTErPAJIbHBIX NPEJCTABICHUN U YPABHEHUM JIJISl PELLICHUS
1 npsimoit 3-D-ruapoanHaMUYecKoi 3aa4uu 715 JTOMACTHBIX +
cucteMm u cnenuduky ee npumenenus k JII'M cornacuo
KOHKPETHOMY KYPCOBOMY 3aJIaHUIO
2 OCBOUTH CTPYKTYPY U AITOPUTMHUECKOE COAECPKAHUE +
KOMILJIEKCa MPOTpaMM sl YuciieHHoro pemenus 3D 3amaun
3 OcCBOUTH U pean30BaTh AJIsI KOHKPETHOM JIOMaCTHOM +
CHCTEMBI METOJIUKY 3a/IaHHsI UCXOHBIX JaHHBIX
4 [To pacueTHbIM TaHHBIM UCCIEAOBATH TUIPOIMHAMUYECKIE +
KaueCTBA JAHHOM PelIeTKN
Bec KM, %: | 25 25 25 25
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