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1. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O00Y4YeHUS] 1O AUCHUILIMHE,

COOTHECCHHBIX

¢ IUIAHHUPYeMBbIMH

o0pa3oBaTeIbHOM POrpaMMBbl.

pe3yibTATAMH  OCBOCHUS

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakamaBpuaTa 00yJaronuics
JOJIKEH OBJIAJIETh CIEAYIOIIMMU pe3ybTaTaMu 00y4eHHUs M0 TUCIMILINHE!

Croco0eH NpUHUMATh
ydactue B paboTax 1o

Kox u HauMeHOBaHue Koa u HaumeHoBaHue Ilnanupyembie pe3yabTaThl
KOMIeTeHIuu! HHINKATOPA o0yuYeHust

JAOCTHIKEHHUSI (meckpunTopbi)®

KOMIeTeHI[HH?
IIK-1 MK-1.1 3HaTh.

KoHnTposs cobmoaenus
TpeOOBaHUII HOPMAaTHBHO-

COBpeMCHHBIe MCTOABI
MMPOBCACHUA YUCIICHHBIX

Crnioco0eH MoenupoBarhb
TEXHUYECKHE O0BEKTHI U
TEXHOJIOTHYECKHE TPOLIECCHI
C MCIOJTb30BaHHEM
CTaH/IapPTHBIX TAKETOB U
CpeACTB
ABTOMAaTU3UPOBAHHOI'O
MIPOEKTUPOBAHUS C LIETIBIO
obecrieyeHus
TEXHOJIOTUYHOCTH H3}1€J’H/II7[
Y COBEpLICHCTBOBAHUS
MIPOIIECCOB UX
HU3TrOTOBJICHU

COCTaBJICHUIO HAYYHBIX TEeXHUYECKOH SKCIIEPUMEHTOB B UCCIICIOBAHUU

OTYETOB MO BHIOJHEHHOMY [TOKYMEHTAIUU TeXHOJIOrH4eckoro mnporiecca (3H-

3aJJaHUIO U BHENPSThH 1);

pe3yJIbTaThl UCCIIEN0OBAHUN YMeTn:

1 pa3paboTOK B 001acTH Onpenensarts e U 3a]1a4u

TEXHOJOTMYCCKUX MaIluHAaX YUCJICHHOTO MOJICITUPOBAHUS

1 o0opynoBaHus TEXHOJIOTHYECKHUX mporeccoB (Y-
1);
Biaapern:
HaBpikamu paboThI ¢
COBPEMEHHBIMU MPOrPAMMHBIMU
KOMILJIEKCAMU YHCIICHHOI'O
MOJICJIMPOBAHUS B 00JIaCTH
MIPOYHOCTHOTO aHAJIN3a,
TUAPOIUHAMUKH, TEILIO-
maccornepenoca (H-1).

nK-4 MK-4.1 3HaTh:

Pa3paboTka ¢
MCIIOJIb30BAaHUEM CUCTEM
ABTOMATH3UPOBAHHOTO
npoexktupoBanus (CAD-
CHCTEMBI) U CUCTEM
MH)KEHEPHOT0 aHaJIN3a,
pacdera u
MOJICIMPOBAHUS
TEXHOJOTUYECKUX
mporeccoB (CAE-
CUCTEMBI)

Merto1bl MOAETUPOBAHUS
THJIPOMEXaHUYECKUX U TeIlI0-
MaccooOMeHHbIX MporieccoB (3H-
2);

Ymers:

[MocTaBuTh 3a/1a4K YHCICHHOTO
MOJICTTUPOBAHUS TPEXMEPHBIX
TEUYEHUH KUJKOCTH U Ta3a, aHaIu3a
HPOLIECCOB TEIUIO- U
Mmaccormepenoca (V-2);

Biaagern:

HaBbikamu aHanmm3a pe3ysibTaToB
qucieHHoro Moaenuposanus (H-2)

! Conepranue ¥ HOMEP KOMIIETEHIIMU B TOYHOCTH cooTBeTcTBYeT ®I'OC BO 1 0TOOpakaeTcs B MaTPUIIE
KOMIIETEHIUH AJ11 KOHKPETHOM TUCIMIIMHBI
2 Kojt MHIMKAaTOpa NPUCBAUBAETCS PYKOBOIUTENEM HANPABJIECHHS [I0JATOTOBKH, OTOOPAKAETCS B MATPHIIE
KOMIIETeHIINY U JoBoanTCs pa3pabdorunkam PIT/I. IloBTOpeHne K0J0B MHANKATOPOB Il KOHKPETHOM
KOMIIETEHIINH, pean3yeMOH pasHBIMH JUCIUIUIMHAMH, HE JIOMyCKaeTCs

3 JleckpuNITOPBI NEPEHOCATCS U3 MATPHIIBI KOMIIETEHIIMH G€3 CMEHBI (OPMYITUPOBOK



2. MecTo IUCHHIUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM NporpaMmal®,

JlucuuiuinHa OTHOCHTCS K aucuuiuinHaM o Beioopy (b1.B.02) u usyvaercs Ha 4 kypce B
7 cemectpe.

B MerogmueckoM miaHe IUCHMIUIMHA OMMPAETCS Ha 3JIEMEHThl KOMIETEHIHH,
chopMHUpOBaHHBIC NPU U3yUeHUH AUCHUILTUH «HpOopMaTHKay, «ABTOMAaTH3alUs HHKCHEPHBIX
pacuetoB»,  «OCHOBBI  THApPOMEXaHMKH.  Hacockl, = KOMIpPECCOpBI,  BEHTHJIATOPHI»,
«'uapomexaHuKa HEOHOPOIHBIX CPEMIN.

[Tony4yeHHble B mpolecce H3ydeHHs] AMCUUIUIMHBI «MaTreMaTHuecKkoe MOJeIUpOBaHHE
(U3NKO-XMMHUYECKUX IPOIECCOB)» 3HAHMS, YMCHUS M HABBIKU MOTYT OBITh MCIOJIB30BAaHBI MPU
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN pabOoTHI.

3. O0beM TUCHUILINHBIL.

Bcero,
By yueGHOI paGoThI aKaJIeMUYECKHUX YacoB
Ounas popma 0OydeHHS
OO0masi Tpy10eMKOCTb M CUUILINHBI 3/108
(3aUeTHBIX €AMHUTY aKaJIEMHUUECKUX YaCOB)
KonTakTHas padora ¢ npenogaBaresem: 58
3aHATUS JIEKIIUOHHOTO THIIA 18
3aHSTHUSI CEMUHAPCKOTro TUIIA, B T.4. 36
CEeMUHAapBbI, IPAKTUYECKHE 3aHATHUS (B TOM YUCIIE 36(4)
IPaKTUYeCcKas OJIrOTOBKA)
nabopaTtopHbIe padOTHI (B TOM YUCIIC TTPAKTHICCKAS
MOJATOTOBKA)
KypcoBoe npoektupoBanue (KP i KIT)
KCP 4
JpyTue BUIIBI KOHTAKTHOH paboThI
CamocrosiTeibHas padora 50
®opma tekyuero koutpoas (Kp, pepepar, PI'P, acce) PI'P
®opma npomexxyrounoii arrecranmm (KP, KII , 3a4er, sx3amen) 3aver

4 MecTo IMCHMIVIMHBI OYIeT YUHTHIBATHCS PH 3anoMHeHuu Tadmunpl 1 B Ipwioxenun 1 (DoHL OLEHOYHBIX
CpeJCcTB)




4. Conepskanue TMCUMILTHHBI.

4.1. Pa3gensl AMCOUILINHLI H BUABI 3aHATHIA.
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1 BBenenue B MaTeMaTHYECKOE 4 - 20 I[IK-1.1
MOJICIIUPOBAHNC
2 | CucreMbl MH)KEHEPHOTO aHAIIN3a 2 4 - IK-1.1
3 OCHOBHBIE COCTABIISIIOIINE YACTH 6 12 - IIK-1 | IIK-4.1
MIPOrPaMMHBIX KOMIUICKCOB I1K-4
YUCJICHHOTO MOJICITUPOBAHMS
4 OCHOBHBIE 3Tarnbl PEIICHUS 6 20 30 [1K-4.1
BBIYMCIIUTEILHON 3a1a4H.
UTOTO 18 36 50
4.2. 3aHATHA JEeKIMOHHOI0 THIIA.
No
asnena HaumMmenoBanue TeMbI O0peMm, |MHHOBanMOHHAS
p U KPaTKOe COJIeP KaHUE 3aHATHS aKaj. 4achl dopma °
IHACIIATUINHEL
1 BBenenue B MaTeMaTH4YeCKOe MOJEJIUPOBAHKE. 4 JIB
[lenu u 33729 MaTeMaTUIECKOTO MOCITUPOBAHHUS
B BbluMcauTeNbHONH  ruapoauHamuke  (CFD).
KoHeuHo-pa3HOCTHBIC METO/BI YUCIIEHHOTO
UHTETpUpOBaHus Au(depeHIInaIbHbIX YPaBHEHHI.
HavansHble ¥ TpaHUYHBIE YCIOBHS.
2 CucremMbl HH/KEHEPHOT'0 AaHAJIN3A. 4 JIB
[TporpamMMHBbIe KOMILIEKCEI YHCJIEHHOIO

° IIpuMepbl 06pa30BATEILHBIX TEXHOJIOTHIA, CIOCOG0B H MeTON0B 00y9JeHns (C COKPAIICHUAMH): TPaIHIMOHHASL
nekuust (JI), nexums-Busyanuzanusa (JIB), mpobnemuas nexumst (ITJI), nexmust — mpecc-kondepenuus (JITIK),
3ansTue — koHpepenuus (3K), tpenunr (T), nebatsr (1), mosrosoit mrypm (MIL), mactep-knace (MK), «kpyribrit
crom» (KpCr), aktuBuzamus tBopueckoit aesrensHoctr (AT/I), permamentupoBannas mauckyccus (PJI), nuckyccus
tuna ¢Gopym (D), nmenmoBas u poneBas ydeObnas wurpa ([AU, PU), merom mambix tpymmn (MI), 3aHsaTus c
WCTIONB30BaHUEM TpeHaxépoB, wnmutatopoB (Tp), kommerorepHas cumymimus (KtCwm), wucnons3oBaHme
KOMIBIOTepHBIX oOyuatomux mnporpamMm (KOII), wunTepakTHBHBIX armacoB (MA), mocemeHne BpadeOHBIX
KoHpepernnu, koHcwmyMoB (BK), yuactme B HayuHo-mpakTmueckux KoHpepermusax (HIIK), cwesmax,
cummnosnymax (Cum), yae6HO-HCcciaenoBatensckas pabora cryaenra (YUPC), npoBeneHne npeaMeTHBIX OJIHMMITHAT
(O), moaroToBka MHCHMEHHBIX aHAIUTHYECKHX paboT (AP), moarotoBka m 3ammra pedepatoB (P), mpoexTHas
texnonorus (I1T), sxkckypeun (D), TucTaHOHHBIE 0Opa3oBarenbHbie TexHoIorud (JJOT).




Ne
paszerna

NUCHUTIIINHBI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHS

O0newM,

aKaJl. 4achl

MNuanoBanunoHnHas
dopma °

MOJIEJIUPOBAHUS B 00JIACTH MPOYHOCTHOTO aHANIN3A,
TUAPOIUHAMUKH, TEIUIo- MaccoIlepeHoca.
Knaccudukanus COBpEMEHHOIO MPOrpaMMHOTO
oOecneueHusa. KpaTkas  xapakrepuctuka Ha
npumepe ANSYS - MHoroueneBoil mnporpamma
WHKEHepHOro  aHaim3a u  FlowVision -
MOJICJIMPOBAaHUE TPEXMEPHBIX CTAMOHAPHBIX U
HECTAllMOHAPHBIX TEYEHHUH JKMJIKOCTM U Tasa,
MPOLIECCOB TEIJI0- MacCcoIepeHoca.

OcHoBHBIE COCTABJIAIONINE
NMPOrpaMMHBIX KOMILJIEKCOB
MO/1eJTMPOBAHMS H HX Ha3HAYEeHHE -
npenpoueccop,  OIOK  pacyeTa  ypaBHEHUH,
noctapoueccop. [locTpoeHne  reoMeTpuvecKoi
OCHOBBI  3aJauf pacueTHo  oOrjacTH.
TpeboBaHusi K pacyeTHOM 00JacTH, MPUEMBI U
METO/bl TOCTPOEHUS TEOMETPUUECKOW MOJECIH B
CAD-cucremax.

JacTHn
YUCJICHHOI'0

JIB, MK

OcHOBHbIE JTanbl pellleHUs] BBIYMCIUTEIbHOI
3a/a4M.

Buasl  rpaHuuHBIX  yCIOBUH.  YIIpaBieHUE
napametrpamu pemrarenss FLOW VISION. Monenu
TypOYJIEHTHOCTH WX OCOOCHHOCTH W OTJIHYHSL.
OCHOBBI  MOAENUPOBAHUA  CTALMOHAPHBIX U
HECTAlMOHAPHBIX  IPOLECCOB,  COMPSDKEHHOIO
Ter1000MeHa.

Buzyanu3zamnus pe3yabTaToB pacuerTa.

AHaIN3 MOTy4aeMbIX pPe3yJIbTaTOB

JIB, KTCm™m

4.3. 3aHATHSA CEMHMHAPCKOr0 TUMA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3aHATHS.

Ne
pa3mena

HanmenoBaHue TeMbI

Oo0bem,
aKa. 4achl

HNHHOBaIMOHHA

H KPaTKo€ COACPKaAaHUE 3AHATUSA

JUCIUILIHHDI

BCEro

B TOM 4YHcJIe Ha
NPAKTHYECKYI0
MOAT0TOBKY*

a1 hopma

2 3HAKOMCTBO C POTrPaMMHO-
BBIYHCIIUTEILHBIM KOMITIEKcoM Flow
Vision — penaemMbie 3a/1a4H,
BO3MOXKHOCTH, OCOOCHHOCTH
HI0JTh30BATEIHCKOTO HHTEp(deEiica.




Ne
pa3nena
AHCHHMILITHHBI

HaumeHnoBaHue TeMbI

Oo0bem,
aKaj. 4yachl

HNHHOBanMOHHA

H KpaTKoe CoAepKaHue 3aHATUA

BCero

B TOM 4HcJIe Ha
MPAKTHYECKYIO
MOAT0TOBKY*

s1 popma

[TocTpoeHre TEOMETPUUYECKON MOJIEIN 6
3aJlaud — PacyeTHOU 00JIacTH ¢
IIOMOIILIO ITakeToB 3D
npoekTupoBanus (Ha nmpumepe Kommac
3D).

MK

Penrenure THoBOH 3agauu 4
MO/ICJIUPOBAHUS THAPOIUHAMUKH
TEUEHUS CpeIbl B ammapare.

MK
I'pynnosoe
pelieHne
31441

3ajaHue rpaHUYHbIX YCIOBUM. 18
I'enepanyst pacyeTHOM CETKHU.
3ajaHue mapaMeTpoB METoaa
YHUCIIEHHOTO MOJICIIMPOBAHUS

KoHTposb ommbok.

YcTaHoBKa XapaKTEPUCTUK 6
BU3YaIM3al1U.
OreHKa TOYHOCTH BBIYUCICHUM

JIB

4.4. CamocrosiTe/ibHasi padoTa 00y4aloUuxcs.

CamocrodTenbHas paboTa BKIIOYAeT B ce0s MpopabOTKy JIEKIIMOHHOTO MaTepuayia ¢
MCII0JIb30BaHNEM YyUeOHOM JINTEpaTypbl U BHIOJHEHUE PACUETHO-TpapuuecKoi paboTHI.

pajlgena Ilepeuens BOIIPOCOB AJIs Obnewm, ®dopMma
CaMOCTOSITEJIBHOTO U3yUYECHUS aKaJI. 4ackl KOHTPOJIA
JUCITUTLINHEI

1 Bunpl puzndecknx u MaTeMaTHYECKUX MOJIETIEH, 10 VYcrHblil onpoc
pemraembix B cucteme Flow Vision. Monenu
TypOYJIEHTHOCTH UX OCOOCHHOCTH U OTIHYHUS.
Bubl rpaHUYHBIX YCIOBUI U CLIOCOOBI X
IIOCTaHOBKH.

4 [TocTanoBKa 3a71a4M YUCIEHHOTO MOJICIIMPOBAHUS 40 Pemrenue PI'P B
XMMHKO-TEXHOJIOTUYECKOTO aIlapara Ha MHUCbMEHHOM
KOHKPETHOM IpuMepe. Beimmonnenne PI'P BUJIE




4.4.2. llpumepsl 3aganus Ha PI'P
[TpakTHYeCKWe 3aHATHS MPOBOAUTCS B  KOMIIBIOTEPHOM KJacCe HMHCTUTYTa C
IIOMOIIIBIO YCTaHOBJCHHOTO mporpammuoro obecrnedenus (Flow Vision Student Edition).

PacuerHo-Tpaduueckas pabora paboTbl «YHCIEHHBIA SKCIEPUMEHT — ONpEACTICHHE
K03((pUIMEHTa THAPABINYECKOTO COPOTHBIICHUS».

3AJAHHUE pnas PI'P

PaccuuTarh 3aBUCUMOCTB TUAPABINYECKOIO COPOTUBIICHHSI LIUKIIOHA B
uHTepBasie pacxo 0B rasa (0.2 — 3) Vonr . Pe3yabTar npeacraButh B B rpaduka
AP = F (Qr).

pUIZTP
KpuByto annpoxkcuMupoBath 3aBUCUMOCTBIO BUja AP = ¢ 9 OIIPEIIEIUTh

KO3 UIIUEHT TUAPABIUIECKOTO COMPOTUBIICHUS C.

Bapuanm Huxknon Dy

1.1 I[H-11 200
1.2 I1H-15 300
1.3 [[H-15y 400
1.4 L{H-24 500
1.5 CAK-11H-33 200
1.6 CK-11H-34 300
1.7 CK-11H-34 600
1.8 IH-11 100
1.9 I1H-15 150
1.10 [1H-24 200

CootHomenue pazmepos (B goisix auamerpa D) nuknonos HUMOI'A3 u
napaMeTpsbl, onpeaenstonme ux 3pGeKTHBHOCTb

Tun nukiaoHa
Pazmep CK-
(cMm. puc. 1-2) | IIH- | IIH- | IIH- 11H-24 CIK- | CK- 1H-
M TIapaMeTp 11 15 15y I[[H-33 | [1H-34 3AM
d: 0,60 0,340 | 0,220
di 0,3-0,4 0,334 0,229 0.180
b 0,20 0,264 0,214 ’
a 0,35 0,42 0,40 0,32
Hy 2,08 \ 2,26 |1,51 2,11 0,535 0,515 | 0,40
Hx 2,00 1,50 1,75 3,000 2,110 | 2,60
H 4,38 \ 456 | 3,31 4,26 3,800 3,140 | —
Nga 0,24-0,32 0,1
Vonr, M/C 3,5 | 45 20 | 1,7 [20

VornT - YCIIOBHas 0CEBasA CKOPOCTH I'a3a, OTHECCHHAsA K IIOJJTHOMY CEYCHUIO alIapara.




5. Ilepeyensn y4eOHO-MeTOAN41eCKOro o0ecneuyeHust NJIA
CaMOCTOSAITeIbHOM PadoThl 00yYarOIIUXCH 110 AUCHUILTHHE.

Mertoanyeckue yKazaHus Jisi 00y4JaromuXcsi 10 OPraHU3aIli CaMOCTOSITEIbHON paOoThI
[0 JUCIMIUIMHE, BKIIOYas TIEpEYeHb TEM CaMOCTOATEIBHOW padoThl, (HOPMBI TEKYIIEro
KOHTPOJIS 10 NUCHMIUIMHE U TpeOOBaHMA K UX BBINOJHEHHUIO pa3MEIIEHbl B JJIEKTPOHHOMH
nH(}OpMaIMOHHO-00pa30BaATEIHLHOM cpene CIIOI'TU(TY) Ha caiirte Menust:
http://media.technolog.edu.ru

6. ®OHA OLEHOYHBLIX CPeICTB [JIi TMPOBeJeHUs] MPOMEKYTOUYHOI
aTTecTaluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYaIOLUIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEILHO») OCBOCHHS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIUH MPEBBIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUSI KOMIIETEHIIMM HAa JAaHHOM
JTarme.

IIpomerxyTouHas arTecTanus N0 AUCUUILIMHE B IPOBOIUTCS B (hopMe 3aueTa.

K 3auery nomyckaroTcs CTyIE€HTBI, BHIIOJHUBIINE BCE pacueTHO-Tpaduyeckre padoThl.

Ha 3ayere cryneHTy mpeiuaratoTcs JBa BOIIPOCa, 3a4eT CTaBUTCS HAa OCHOBAHUU
IIPaBUJIbHBIX OTBETOB Ha 00a BOIpoca.

@DOHJ1 OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE TpeacTasiieH B [Ipunoxenun Ne 1
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/. IlepeyeHb OCHOBHO W [IONOJIHHUTEJbHON Y4YeOHOH JHMTEpPaATypBhl,
He00X0AUMOii VISl OCBOCHUS JUCHUIIIMHBI

a) meyaTHbIE U3AHUS:

1. AGues, P.III. BeruncnautenbHas ruipoJuHaMHUKa U TEIIJIOMAcCCOOOMEH: BBEJCHUE B METOL
KOHEYHBIX pazHocTel: YueOHoe nmocodue s By30B 10 crell. MaliHbl U anmnapaTsl
xummudeckux npousBozacts / P. III. Abues. - CII6. : [6. u.], 2002. - 576 c.

2. Briconkuii, JI.M. Marematnueckoe U (GU3NIECKOE MOICTUPOBAHUE TTOTCHIIMAIBHBIX TCUCHUN
KUAKOCTH : yuebHoe mocodue / JI. . Beiconkuid, I'. P. Konepnuk, Y. C. Beicoukwii. - 2-¢
u3 ., ucnp. - CII6. ; M. ; Kpacnonap : Jlans, 2014. - 59 c.

3. Maremarudeckoe MOJICTTUPOBAaHUE B TEXHUKE: yaeOHUK /i BTy30B / [lon pex. B. C.
3apyouna, A. I1. Kpumenko. - M. : U3a-Bo MI'TY um. H.D.baymana, 2001. - 495 c..

4. Aowues P. I1I. Pemienne napabonuvecKix ypaBHEHUH Macco- M SHEPronepeHoca METOI0M
KOHEUHBIX pa3zHoctel : YueOHnoe mocodue / P. II. A6ues ; CIIGI TU(TY). Kad.
ONTHUMM3AIMH XUM. U OMOTeXHO. anmaparypsl. - CI16.:, 1999. - 80 c.

0) 2J1eKTPOHHBIE YueOHbie u3aanus’:

5. Heanenko A.}FO. OcHoBbI 00paOOTKHU U aHAIN3a HIKCIEPUMEHTAIbHBIX JTaHHBIX HAyUYHBIX
uccienoBanuii : yuebHoe nmocodue / A. FO. Banenko, M. A. f6nokosa ; CIIOI TU(TYVY).
Ka¢. urx. npoexkTupoBanus. - DIEKTPOH. TeKCTOBbIE aaH. - CI16.:2015. - 115 c.
OnektponHas 6ubnnoreka. — URL: https://technolog.bibliotech.ru (nata oGpamenus:
19.04.2022). — PesxuM gocTyma: Uit 3aperucTpHp. MOIb30BaTEIICH.

6. Typ A. B. UucnenHnbsle METOMIBI pEICHUS 3a/1a4 TUAPOAMHAMUKH amnmapatoB [ ] : [Ipaktukym /
A.B. Typ ; CIIOI' TU(TVY). Kad. Mamus u annaparoB XUM. IPOU3BOJCTB. - DJIEKTPOH.
TekcToBble faH. - CII0. : [6. u.], 2017. - 68 c. : uB. wiI. - bubnuorp.: ¢. 67. DneKTpoHHas
oubmmoreka. — URL: https://technolog.bibliotech.ru (mara o6pamenus: 19.04.2022). —
Pexum noctyna: asns 3aperucTpup. nojab30BaTeleH.

8. Ilepeyenr pecypcoB HMHGPOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM
cetu «AHTEpHET», HEOOXOAUMBIX /IJI51 OCBOCHUS AUCUHUILIIHHBI.

1. yueOHbIit IIJIaH, PIT/] u y4eOHO-METOINYECKUE MaTepHaIbl:
http://media.technolog.edu.ru

2. Caiir @enepanbHOH CIyKObl MO MHTEIJIEKTYAIbHOM COOCTBEHHOCTH
(Pocmatenr) : NHupopmaninoHHO-TTOMCKOBAst cucreMa -
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform
retrieval_system/

3. CrpoutenpHbiid ioptan BecbbeToH - BCce 0 CTPOUTENBCTBE M MPOU3BOJICTBE
CTPOUTEBHBIX MaTepHuaioB. - http://www.allbeton.ru/

3IEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«DNeKTpOHHBIN YnTaIbHbIHN 3a1 — bubnmoTex» https://technolog.bibliotech.ru/;
«Jlanb» https://e.lanbook.com/books/.

6 B T.4. ¥ METOIMUECKHE TTOCOOUS
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. Metoauyeckue YyKa3aHusi I OOy4YalOIIMXCSl 1O OCBOEHHUIO
AUCHHUILINHBI.

Bce Buapl 3amstmii mo aucnuiuimHe «MaTemMaTHdeckoe MOJeTUpoBaHue (PH3UKO-
XMMHUYECKHX MPOLIECCOBY» MPOBOASITCS B COOTBETCTBUM ¢ TpeOboBaHUsAMHU cieayromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3ansatuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/IB. Bunbel yueOHbix 3ansatuil. CeMuHapbl U
npakTudyeckue 3aHaTus. Ooue TpedoBaHus K OpraHu3aluy U POBEICHHIO.

CTII CIIGI'TH 048-2009. KC YKBJA. Bunbel yuebHbIX 3aHsaTuil. CamocTosITeNbHas
I1aHupyemas pabora ctyaeHToB. O0mmue TpeboBaHus K OpraHU3aluy U IPOBEICHUIO.

CTII CITI6GI'TU 016-2014. KC YKB/I. Ilopsiiok mpoBeieHUs 324€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOIO Ha W3y4E€HHUE JAHHOW AUCUUIUIMHBI, JIy4llle
BCEr0 OCYILIECTBIISITH HA BECH CEMECTpP, IpElycMaTpuBas IPU 3TOM PETYJISpHOE MOBTOPEHUE
IIPOMJCHHOIO MaTepraa.

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHOW OpraHM3aluu y4eOHOTro Iporecca Ui CTYACHTOB
ABJIAETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

CEpbE3HOE OTHOIIECHNE K U3YYECHUIO MaTepHala;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT JNOJDKEH NPUXOAUTh, UMesl Oarak 3HaHUM W BOIIPOCOB IO yXKe
U3Y4YEHHOMY MaTepuaiy.

10. IlepeyeHb HHMPOPMANMOHHBIX TEXHOJIOTH, HMCHOJb3yeMbIX MPH
OCYLIeCTBJIEHHH 00Pa30BaTeIbLHOI0 NMPouecca no AUCHHILJIMHE.

10.1. UudopManuoHHbIe TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUI:

YTEHUE JIEKIUI C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

yueOHbIe BUZieOMaTepHaIbl:

B3aMMOJIEIICTBHE ¢ 00Y4aIOIIUMHUCS TOCPEACTBOM AIEKTPOHHOM MOYTHI.

10.2. IIporpammMHoe obecneveHue.

Kommnac 3D V16 yue6nblit kitacc Ha kadeape MHKEHEepHOTo MPOEKTUPOBAHUS
[Mporpammusii kKomruieke FlowVision.
Maremaruueckuii maker MathCad 14.

10.3.ba3b1 1aHHBIX U HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMBI.

1. CnopaBouyHOo-mHGOpMAalMOHHAs CHCTEMa I[IOMCKAa HOPMATUBHBIX  JOKYMEHTOB
http://gostrf.com/
2. Crpoutenbubie HOpMBI 1 TipaBuia - CHUILP®. - http://caum.pd/snip/
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11.MaTepuaJibHO-TEXHUYECKASA 0a3a, HeoOXoaMMAas IS
OCyIIIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECcCca MO AMCIUIINHE.

I[JISI BCACHUA JICKIHMOHHBIX W HNPAKTHYCCKUX 3aHATHH HCIIOJIB3YCTCA ayAUTOpUA,
060pyz[0BaHHa>1 Cpe€acTBaMu OpPIrTCXHUKH, HA 15 IoCaa04YHbIX MCCT.

12.0c00eHHOCTH OCBOEHHS JUCHHUIIJIMHBI HHBaJIMJIaMHU MU JUHIaAaMH C
OrpaHU4Y€HHBIMH BO3MOKHOCTHAMH 3/10POBbSI.

Jnsi MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU Yy4€OHBIE IMPOIIECC

ocyuiecTBisieTcs: B coorBercTBuM ¢ [lonoxkeHnem 00 opraHuszanuu yd4eOHOro mporecca JJist

0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIOGI TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014r.
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[Tpunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

MoH/1 O1IEHOYHBIX CPEICTB /IJIs MPOBeIeHUsI POMEKYTOUHOM
aTTecTalluM MO JUCHMILIUHe «MaTeMaTHyeckoe Mo/IeJIUPOBaHHE
(pU3UKO-XMMUYECKHUX MPOLECCOB)

1. Ilepevyenb KOMNeETEHIUI ¥ 3TaNOB UX (JOpMUPOBaHUS.

Komnerenuuu

9tan

Huaekc ®opmyaupoBKa’
! pMyJIp (¢popmupoBanusn’®

Cnoco0eH npuHUMAaTh y4acTue B paboTax MO COCTABICHUIO
HAYYHBIX OTYETOB MO BBHITOJIHEHHOMY 33JIaHUIO0 ¥ BHEAPATH
IIK-1 | pe3ynbTathl Hccaen0BaHUN U pa3pabOTOK B 001acTH IIPOMEKYTOUYHBIN
TEXHOJIOTHYECKUX MAaIlIUHAX U 000PYAOBaHUS.

Crioco0OeH MoJIeTMPOBaTh TEXHUYECKHE OOBEKTHI U
TEXHOJIOTHYECKHE MPOLIECCHI C UCTIOIb30BAaHUEM CTaHAPTHBIX
[IK-4 | TAKETOB M CPEJICTB aBTOMATH3HPOBAHHOTO POCKTHPOBAHMS C
1EeNbI0 00ecTieueHUs] TEXHOJIOTUYHOCTH U3ENUN U
COBEPILIEHCTBOBAHUS MTPOLIECCOB UX U3TOTOBJICHUS

MIPOMEKYTOUHBIN

7 KUpHBLIM WPU(TOM BHIIENEHA Ta 4acTh KOMIIETEHLHH, KOTopas (OpPMHpPyeTcs B XOje H3ydeHHs IAHHOIL

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
8 sran opMuUpOBaHUsS KOMIETEHIMH BbiOupaerca 1o m.2 PIIJ] u yueGHOMY miaHy (HayaibHBIH — €CIIM HET
MPEMECTBYIOMNX IUCIHUIUINH, HTOTOBBIH — €CIM HET TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim ['MA), IpoMeXyTOUYHBIH - Bce IpyTHeE.)
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2. Iloka3aTe/iu U KPUTEPUHU OLIEHNBAHUS KOMIIETEHIIHIl HA Pa3IMYHbIX 3TANaX UX (POPMUPOBAHUS, IKAJIA OLlEHUBAHMS.

Kon u IToka3zaresnn Kpurepuii
HAMMEHOBAHME copMupoBanHoCTH OICHHBAHHH YpoBHu chopMUPOBAHHOCTH (ONIUCAHUE BHIPAKEHHOCTH JJ€CKPUIITOPOB)
HHAUKATOpPA (mecKpUNTOPHI)
AOCTHIKEHU S «YHAOBJIETBOPHUTEJIbHO) «XOpoI110» «OTJIUYHO»
KOMICTCHITNHA (noporoBbIii) (cpenHmii) (BBICOKMIA)
IK-1.1 (3H-1) OtBeTsI HA Nmeer ob1ee nmpencrasieHne Nmeet npepcrasienne o
KonTpons 3naetr: CoBpeMEHHbBIE BOIPOCHI 1-5 0 Ha3HAYE€HUU HOPMATHUBHOU TEOPETHYECKUX OCHOBAX
CO6J'IIOL[GHI/I$I METOAbI IPOBEACHUA JIUTEpaTyphl. TUIPOMEXAHUKHU
TpeOOoBaHMIA YHCIIEHHBIX SKCIIEPIMEHTOB B HEOIHOPOHBIX CPel,
HOpMATHBHO- HCCICIOBaHNH CIIOCOOEH CaMOCTOSATENBHO
TEXHUYECKOM TEXHOJIOTHUYECKOro rpoliecca TPEJUIOKHTE ATTOPHTMBI
JIOKYMEHTAITIH

penieHus 3aaaq
THAPOMEXAaHHKU.

(¥Y-1)

Ornpenensars UeIu U 3a1a9u
YHCIJICHHOTO MOJICITUPOBAHHSI
TEXHOJIOTMUECKUX MTPOIECCOB

OTBeTHI HA
BOMIPOCHI 5-9

Cnabo opueHTHpYeTCS B
KJIAaCCU(UKAITII
HOPMAaTHBHBIX JJOKYMEHTOB.

YMeer npoBOJUTh
HCCIeI0BaHns (PU3UKO-
MEXaHMYECKHX CBOICTB
HEOJHOPOIHBIX CPE]] 110
CTaHJAPTHBIM METOIHUKAM.

YMeeT caMOCTOSTEIBLHO
BEIOMpATh METOJIBI U
MTPOBOJIUTH UCCIIETOBAHUS
(hM3UKO-MEXaHUYECKUX
CBOWCTB HEOJJHOPOJHBIX
cpen.

(H-1)

Hassikamu paboThl ¢
COBPEMEHHBIMH
POrpaMMHBIMH
KOMIUTEKCAMHU YHCIIEHHOTO
MOJISJIMPOBaHHS B 00JIaCTH
MPOYHOCTHOT'O aHAJIN3a,
THAPOIMHAMUKH, TETUIO-
MaccoIepeHoca.

OTBeTH HA
BOMPOCHI 4-7
Bremmonnenue
PI'P

He pasznmuaer o0si3aTenbHbIe
(pernmameHTHPYOIINE) U
pEKOMEHIaTeNTbHBIE BUIBI
HOPMATHUBHBIX JOKYMEHTOB

CriocoOeH BBITIONHSATh
pacyeThl ¥ POEKTHPOBATH
TEXHOJIOTHYECKOE
o0opypoBaHue I
THAPOMEXaHUIECKHX
MPOIIECCOB.

Crnioco0OeH caMOoCTOSATENTEHO
HaXOIWTh ONITUMAIIbHBIE
MPOEKTHBIE PEIICHUS MPH
MPOEKTHPOBAHUH
TEXHOJIOTHYECKOTO
obopymoBaHusl.




Kon n IHoka3zaTesn Kpurepuii
HAMMEHOBAHME copMHpOBAHHOCTH D —— YpoBuu chopMUPOBAHHOCTH (ONUCAHUE BHIPAKEHHOCTH J1€CKPUIITOPOB)
HHAUKATOpPA (mecKpUNTOPHI)
MOCTHKECHUS «YAOBJIETBOPUTEJIHLHO» «X0pOLIO» «OTJIMYHO»
KoMHeTeHuu (moporoBbIii) (cpennmii) (BBICOKHIH)
IK-4.1. (3H-2) 3naer: OTBeTHI Ha Nwmeer obmiee npeacrapnenne | 3HAKOM C TEOPETHIECKUMHU 3HaeT aNrOpPUTMBI
Paspabortka ¢ Mertoipl MOETUPOBAHHS BOIIPOCHI 5-12 0 METOJaX MOACIMPOBAHU OCHOBAMM MAaTEMaTHYECKOI0 | PELICHUS YpaBHEHUMN
HCIIOJIb30BAHNEM THAPOMCXaHMYCCKUX 1 TUAPOMEXaHUYIECCKHUX U TEIUIO- | MOACIIMPOBAHHUS MacCO- ¥ DHEPromepeHoca
CHCTEM TEMI0-MaCCOOOMEHHBIX MacCOOOMEHHBIX TPOIIECCOB. THAPOMEXaHUYECKUX U METOAOM KOHEYHBIX
aBTOMATU3MPOBAHHOTO | HPOIIECCOB TEILI0-MacCOOOMEHHBIX pasHocTeil , criocoben
MIPOEKTUPOBAHUS

(CAD-cucremsl) u
CUCTEM WHXCHEPHOT'O
aHanmM3a, pacuera u
MOJICITUPOBAHHUS
TEXHOJIOTHUECKUX
nporeccoB (CAE-
CHCTEMBI)

MIPOLIECCOB

CaMOCTOATCIIBPHO
NIPEAIIOKUTH AJITOPUTMBI
peuicHud 3aaa4.

(V-2) Ymeer: OTBeTH Ha CriocoOcH MOCTaBUTh 337lauy | YMeEeT pelaTh 3a1auy YMeeT caMOCTOATENHHO
[TocraButh 3ama4n Bonpockl 13-20 | yMCIEHHOro MOJETUPOBAHUS | UUCIIEHHOT'O MOJENHUPOBAHUS | IOCTABUTH 3a/1a4y
HYHUCJIICHHOI0O MOACTIUPOBAHHUA | BEITOJIHEHUE TOJIBKO U1 TUIIOBBIX 3a1a4 B CHCTEME HHIKCHEPHOI'O YHCIICHHOTO
TPEXMEPHBIX TCUCHHH PI'P o uMeronemycs anroput™y. | ananmsa (CAE-cucreme). MOJEIHPOBAHUSA B
JKAJIKOCTH U Ia3a, aHaau3a CHCTEME HHKEHEPHOTO
HPOHECCOB TEILIO- U anamusa (CAE-cucreme).
MacconepeHoca
(H-2) Bnageer: OTBeTHI Ha Crioco0OeH aHaM3upOBaTh CriocobeH npoBecTy ananu3 | Braneet HaBbIkaMu
Hasbslkamu ananuza BONPOCHI 21-23 | TONBKO pe3yNbTaThl PEUICHUS | MTOJIyYEHHOTO YHCIEHHOTO aHallh3a Pe3yIbTaToOB
pe3yJIbTaTOB YNCIEHHOTO Brinonnenue CTaH/IAPTHBIX (THITOBBIX) peurenus. YHUCIIEHHOT'O
MOZCINPOBAHUS PI'P 3a7a4. MOJIEJTUPOBAHUS U UX
WHTEPIPETALUEH.

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY):

€CJIU 0 TUCUUIUIMHE TPOMEXKYTOUHAs aTTecTalus IPOBOAUTCA B (hOopMe 3aueTa, TO Pe3yNIbTaT OLICHUBAHUS — «3aUTEHOY, «HE 3aYTCHOY;

€CIM TIO JUCHUIUIMHE MPOMEXKYTOYHas aTTecTalusl MPOBOAMTCA B (opme 3K3aMmeHa H (WIKM) KypcOBOTO IMpoekTa (paboThl), TO IIKala
OlICHUBaHUS — OaJIbHAS.
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3. TunoBble KOHTPOJIbHbIE 3aJaHUA /1JIs1 IPOBEAEHUS MPOMEKYTOUHOI aTTeCTAIMU.
a) Bompocbl 1151 OLEHKHM 3HAHMHA, YMEHHUIl M HaBBIKOB, C(OPMHUPOBAHHBIX Y
cryaeHTa no komnerenuuu IK-2:

1. TlomsaTme MaTeMaTHIECKOW MOACIH (PU3UIECKOTO TIpoIecca. Buapl Momeneli B makere
FlowVision.

2. UYwucneHHOEe MOJCTUPOBAHUE (CUMYIALMUS) CIOXKHBIX TEPMO- U THAPOIWHAMHUYECKUX
IIPOLIECCOB.

3. Bxeunue u BHyTpeHHHE, JAMHUHAPHBIC U TYpOYJICHTHBIC TEUCHHS )KUIKOCTH.

4. Knaccudukanusi COBpEMEHHOTO POTPaMMHOT0 obecrieueHus AJisl peleHus 3a1ad
HMH)XEHEPHOI'O aHaJIN3A.

5. Hasnauenue u Bo3MOKHOCTH makeTa Flow Vision mis MogenupoBanus TpEXMEPHBIX

CTallMOHAPHBIX U HECTAIIMOHAPHBIX TEYCHUH KUAKOCTU U ra3a, IPOLECcCOB TEIIo-

MaccoIepeHoca.

Ortansl pemerns 3aaa4 BI': MaTemaTnueckast Mozielb, ceTOYHAsA MOZEb 00IaCTH.

7. KoHeuHO-pa3HOCTHBIE METOABl YHUCICHHOTO WHTETrpUpoBaHus JuQQepeHIrnanbHbIX

YPaBHEHUIA.

HauanbHble ¥ rpaHUYHbBIE YCIOBUS — BUABI U CIIOCOOBI 3aJaHUSI.

9. Hasnauenue u o0mas XapaKTepUCTUKA BHIYUCIUTENFHBIX BO3MOKHOCTEH MMAaKETOB
MPUKIIAIHBIX TPOTPaMM JIJIsl MOJCIIMPOBAHUSI MEXaHUKH KUAKOCTH U ra3a (Ha mpuMepe
FlowVision)

10. Ba3zossie momenu FlowVision — namunapHOe U TypOyJIeHTHOE TeYeHHE HEC)KUMAEMbIX H
C)KMMaeMBIX Cpell, MOJIENHU TeIUIoTepeIayu.

11. Cnenunanbusie mosaenu FlowVision — mozens 3a3opa

12. Cnenunanbubie moxenu FlowVision — moerns mopuctoro tena.

13. Ionarue maTemMaTHuecKON Mojenu npouecca. OCHOBHBIE ATAITbI PELICHUS
BBIYUCIIUTEILHOU 3aJ1auu

14. TlocTpoenue reoMeTpudecKor Mojienu padoueit oomactu. TpeboBaHUs K
FeOMETPUYECKON MOJIEIH.

15. Buapl TpaHUYHBIX YCIOBHI AJIS1 MOJIENEH IAMHHAPHOTO TCUCHHS HECHKMMAEMON
KHUIKOCTH

16. Buapl TpaHIYHBIX YCIOBUH IS MOJIeNiel TypOyJI€HTHOTO TeUSHHS HeC)KIMaeMOit
KHUJIKOCTH.

17. Bupasl TpaHMYHBIX YCIOBUH ISl TEYEHUNA C)KMMaeMoro rasa.

18. Buapl TpaHUYHBIX YCIOBUH 71 MOZIeNiel TeriooOMeHa 1 MacCOOOMEeHa.

19. Ces3biBaHME TPAaHUYHBIX YCIOBHUIH JUIsl CONPSHKEHHBIX 3a71a4d TUAPOJMHAMHUKH 1
TEII00OMeHa.

20. IToctpoenue pacueTHoi ceTKu. TpeOOBaHMS K pacueTHOMN CEeTKe.

21. Busyanuzanusi CKaJsIpHBIX IEpeMEeHHBIX. MeTo1 3aJIuBKH, IBYMEPHBIN Tpaduk,
MOCTPOCHUE H30IIOBEPXHOCTH.

22. Busyanuzanysi BEKTOpHBIX Ben4yuH. ClION BU3yalM3aluy ¢ aHUMAaLHeH.

23. AHanu3 YMCICHHOTO PEIICHHs, OLIEHKA IOrPELIHOCTEH.

o
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K 3auery nomyckaroTcst CTYJ€HTBI, BHIIOJHUBLINE Bce (JOPMBI TEKyIIero KoHTposs. [Tpu
clade 3a4era, CTYACHT II0JIy4aeT ABa BOIPOCA U3 IEPEYHs, IPUBEICHHOIO BBILLE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeToanyeckne MaTepuaibl I ONMpeaesieHUs MPOIeAypP ONEHWBAHUS 3HAHMIA,
yMeHHi, HaBbIKOB H (WJIH) ONbITA [1eSITEIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(popMupoBanus KoMneTeHI M.

[IpomexyTouHass arTecTalys MO TUCIUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpedoBanusmu CTII CTO CII6I'TU (TY) 016-2015. KC YKB. ITopsaok npoBeAcHHs 3a9€TOB
Y DK3aMEHOB.



