MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIIAO
/ Jupexrop MICAul
M.M. CypoBuoB
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PABOYAS IPOTPAMMA JUCLATIIMHBI (MOY.JIST)

BBIYUC/TUTE/IBHAA I'H/[POA3POTHHAMHUKA

Hayunas crienuaibHOCTh
2.1.3. TertocHaOxeHUe, BEHTUWISIINS, KOHIAIIMOHUPOBAHKE BO3/IyXa, Ta30CHA0KEHUE U
OCBEIIICHUE

YpoBeHb BrICLIET0 00pa30BaHUs - TOATOTOBKA KaJpOB BbICIIEH KBaTU(UKALUN

®opma oOyueHus
OuHas

Unctutyt/ pakynprer MHCTUTYT CTPOUTENIHCTBA, APXUTEKTYPHI U HCKYCCTBA

Kadenpa YpOaHUCTUKN U MHKEHEPHBIX CUCTEM
Kypc 2
Cemectp 3

Maruutoropck

2024 ron



Pabouas mporpamma cocraBieHa Ha ocHoBe ®PI'T (mpukaz MunobOpuayku Poccum ot
20.10.2021 r. Ne 951)

PaGoudas porpamMma paccMOTpeHa H o700peHa Ha 3ace/laHiH Kadeaps! YpOaHUCTHKH H

WHXXEHEPHBIX CHCTEM
15.02.2024, mpotokon Ne 6 %
3as. xadenpoi M.M. CypoBros
PaGouast mporpamma o106pena Metoandeckoi komuccren UCAn
20.02.2024 r. mpoTtoxon Ne 4 /
[Ipencenarens ﬂ M.M. Cypos1oB
?/
PaGouas mporpamMma cocTaBjIeHa: :
nonenT kadeapsr YuMC, kana. TEXH. HayK ”\A/ = Crapkosa JL.T.

PenienseHr: [/
ucnonauTensasii gupektop OO0 "METAM", kanj. TeXH. HayK ITaBnoBaI'.A.




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kaeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii M.M._CypOBHOB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.szpOBLIOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
OcBoeHHe acnupaHTOM ammapaTa HauOojee TMepeoBOro HAaydHOro  METoja
MCCJIEI0BAHUS MPOIIECCOB TUAPOTra30AMHAMUKH: YUCICHHOTO MOICIUPOBAHUSI.

2 KomnereHnnu 00y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pe3yibTaTe OCBOEGHUS JTUCIUILTUHBI (Moyms) «BbruncnurenbHas
TUAPOAIPOIUHAMUKAY» 00YUAIOLTUICS TOJIKEH 001a/1aTh CIEAYIONUMHI KOMITETCHITUSMHU:

KHC-3 Crnioco6en Bectu cO0p, aHAINU3 U CUCTEMATH3AIMI0 HHPOPMAIUH 110 TEME UCCIICOBAHMUS,
TOTOBUTh HAyYHO-TEXHUYECKHE OTYETHl, O0030phI NYyOJMKAIMi 10 TEME HCCIICIOBaHMS,
0(QOpMIISITh, MPEACTABIATh U JIOKJIA/bIBaTh PE3YyJbTaThl BHINOJHEHHONW pabOThl MO Mpoduiio
HallpaBJIEHUs OJITOTOBKU

KHC-5 Cniocoben caMocTosITeIbHO TIPHOOPETaTh ¢ MOMOIIBI0 HH()OPMAIIMOHHBIX TEXHOJIOTHH U
UCIIOJIb30BaTh B MPAKTHUECKOM JIESTENbHOCTH HOBBIC 3HAHMS M YMEHHs, B TOM YHCJIE B HOBBIX
00acTsaX 3HAHWH, HEMOCPEICTBEHHO HE CBSA3aHHBIX CO CHEpOil NEATETHHOCTH, PACHIUPATH H
yIIIyOJIATh CBOE HAYYHOE MUPOBO33PEHHE




3. CTpyKTypa, 00BHEM U coepKaHue JUCIUTLTHHBI (MOTYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABIIsCT 2 3a4ETHBIX €IWHUIl /2 aKaj. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 42 akaJl. 4acoB:
— ayauTopHas — 42 akaj. 4acos;
— BHeayauTopHas — 0 akaj1. 4acos;
— caMocTosTenbHas padora — 30 akaj. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynutopHas s s
o KOHTaKTHas paboTa E 5
=
B aKaJ. yacax o dopma TeKyIero KOHTPOJISI
Paszen/ Tema 3 (B axan. wacax) R P Y P
g 3 © yCIIeBaeMOCTHU H
JACIUTUTAHBI 5 £ = .
S} 2 5 MPOMEKYTOYHON aTTeCTAlUH
Jlek. MPAKT. 3aH. 2 '8
O =
1. OCHOBHBIE MTOHSATHS
11 TTonstue BBIUHCITUTEIBHOM
THIPOA3POMHAMUKH, € POJIb B HAYYHOM 2 2 4 YCTHBIH OIpPOC
WCCIICIOBAHUH. OCHOBHBIC HHCTPYMEHTBI
1.2  ypaBHenue  Haspe  -Crokca:
(usndeckuii cMbICl, Tpaduyeckas cxema 4
, OCHOBHbIE (hOpPMBI
1.3 nonarue HproToHOBCKOM *uakoct ;| 3 1
OCHOBHBIE CBOMCTBA U MPUMEPHI
1.4 Mopnenu TypOyJI€HTHOCTH:: UX BHUIBL. 1
CBOICTBa U BBIOOP
15 Meronbt JIUCKPETH3AINN 1
T QepeHInaIbHBIX YPaBHEHUH
Wroro no pazneny 9 2 4
2. cTparerus TPOBEOCHUS PAcyETOB
BBIYHCIIUTENHHOM THIPOra30IMHAMHKH
2.1 mocienoBaTeIbHOCTh  MPOBEACHHS
pacyerTos. [MocranoBka 3a1a4u YCTHBIH OIIpoc
WCCIICIOBAHUS
2.2 BpIOOp pacdeTHOro KoJa. OCHOBHEIE
BUBl (IIPOrpaMMHBIE MPOIYKTHI) . HX 4 4 2 YCTHBIH OIpJIC
CBOMCTBAa M BO3MOXKHOCTH.
2.3 BBIOOp W MOCTPOCHUE PACUETHOU 1 4 8
obmactn 3
2.4 pa3paboTKa KOMITHIOTEPHOI MOJIeNH 3 7 10
2.5 BaJIM AL u BepupuKaIms 5 5 2
pe3ynbTaToB
2.6 HamUCaHUE OTYETHOM TOKYMEHTAIMN 2 2 4
Wroro no pazaeny 12 19 26
Hroro 3a cemectp 21 21 30 3a4éT
Uroro no pucnumiuze 21 21 30 3a4eT




4 OueHoOYHBIE CpeaCTBA AJisl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuioxxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1.. CugopoB, B.H. Maremarndyeckoe MOJAETHpPOBAHHWE B CTPOHUTEILCTBE . YueOHOE
nocobue / CugopoB B.H., Axmeros B.K. - M. : UznarenscrBo ACB, 2007. - 336 c. - ISBN
978-5-93093-535-6 - Tekcr : anekrponusiit // IBC "Koncynsrant cryaenta" : [caitr]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930935356.html . - Pexum pgoctyma : 1o
TIOJIITUCKE.

2.benocroukuii, A.M. BbluucnuTenbHas a’poAMHAMHKAa B 3ajadax CTPOMUTEIHCTBA
YuebHoe nmocobue./ A.M. benocrouxwuii, I1.A. Akumos, 1.H. AdanacseBa - M. : M3narenscTBo
ACB, 2017. - 720 c. - ISBN 978-5-4323-0217-5 - Texkcrt : anekrponnsiii // 9bC "KoHcynbrant
cryaenta" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785432302175.html . -
Pexum nocrymna : 1o nojmnucke.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1.I'ap6apyk A.B.CoBpeMeHHbIe TOAXOAbl K MOJEIMPOBAHUIO TYpOYJIEHTHOCTH: yueOHOE
nocobue/A.B. T'apbapyk, M.X. Crpenen, A.K. Tpasun, M.JIL. llyp.- CII6.: U3a-Bo [TonurexH.
yH-Ta,2016.-234c.

2. Poyu I1. BeruucnurensHas ruipoannamuka.-M: Mup, 1980.-618c.

3. Camapckuii A.A.; I'ymun A.B. Uncnennbie MeToapl. Yued. mocoOue mist By30B.- M.
Hayxka. rn.pen.¢uz-mat.nut.,1989-432¢

B) [Iporpammmuoe o6ecnneuenue u UnTepHer-pecypcebl:

IIporpamMmmHoe oGecrieueHue

Haumenosanue I1O Ne morosopa CpoK IeHCTBHS TUIICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

QucsQuite

Universal Circult  [cBoOomHO pactipoctpansiemoe 10 0eccpodHo
Simulator

FlowVision K-93-09 ot 19.06.2009 0eccpouHO
Autodesk

Simulation K-526-11 ot 22.11.2011 GeccpodHo

Multiphysics 2011
Master Suite

Autodesk AutoCad

2011 Master Suite |K-226-11 ot 22.11.2011 OeccpodHo
ACKOH Kowmmac

3D 516 H-261-17 ot 16.03.2017 OeccpouHo
Adobe Reader cB0O0IHO pacmpocTpansemoe [10 OeccpodHo

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
| HasBanue kypca | Ccbuika



https://www.studentlibrary.ru/book/ISBN9785930935356.html
https://www.studentlibrary.ru/book/ISBN9785432302175.html

Poccutickas ['ocynapctBennas onbnuoreka. Katamnoru

https://www.rsl.ru/ru/4readers/catalogues
/

DnekTpoHHbIe pecypebl oubmmoreku MI'TY um. T'.H.
Hocosa

https://host.megaprolib.net/MP0109/Web

[TouckoBass cucrema Axamemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

OnekTpoHHas 0asza mepuoanveckux wu3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Harmmonanbuast UHPOPMAITMOHHO-aHATUTUIECKAST
cucteMa —  Poccuiickuit HHIEKC Hay4HOTO
nutupoBanus (PHI)

URL: https://elibrary.ru/project risc.asp



https://www.rsl.ru/ru/4readers/catalogues
https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

OuneHoYHBIE CpeCTBA A1 MPOBEIeHUs] POMEKYTOUYHOM aTTecTAlNU

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPE/ICTBA AJIs TPOBEACHUS

HpOMC)KyTO‘IHOﬁ arreCTanuu 110 AUCHHUITIIINHE «BbpruncauTeabHasa THAPOAIPOAMHAMUKA)) .

Koxa
HMHIUKAT
opa

NHaukaTop A0CTHKEHHUS
KOMIIETeHIINH

OueHo4yHbIE CpeCcTBA

KHC-3: CnocobGen Bectu cOOp, aHaau3 M CHCTEMATH3aIMi0 WH(OpPMAIMK IO TEME HMCCIICIOBAHUSA,
TOTOBHTh HAyYHO-TEXHHYECKHE OTYETBI, 0030PHI IMyOJHUKAIUI 10 TEME MCCICAOBAHUS, O(POPMIISAT,
MPEACTABIATE W JIOKJIAABIBATh PE3yJbTaThl BBIIIOJHEHHOW pabOThl MO MPO(UI0 HAmpaBICHUS

IIOATOTOBKU

KHC-3.1

CraBut 3a/la1y HCCIICIOBAaHUA,

pa3pabaTbIBacT IJ1aH
[IPOBEICHUS cbopa K
nH(bOpMAIIHH. Beinosasier
aHaJIu3 nyOJIMKaui 1o

mpoOJIeMaTHKE IIOCTABJICHHBIX
3aa4. BhIMOMHSIET OATOTOBKY
0o0BEeKTa K pacyeTam
BrImonHseT MOAEIH MOTOKOB.

IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB AJIs
NMOATOTOBKH K 324eTy

1.CocTaB HWCXONHBIX JAaHHBIX I PabOTHI B
nporpammHoM Komiuiekce CFD-monenuposanus ( Flow
Vision).
2. CocTaB HCXOIHBIX JaHHBIX I pPabOTHI B
nporpaMMHOM Kominiekce Autodesk Revit.
3. UTto Takoe CTapTOBBIN IKpaH.

4. Tlopsimok  OTKPBITHS mabjgoHa Y HACTPOHKHU
uHTep(elica (mMaHeNp CBOWMCTB, TUCHETYEp IPOEKTa) B
BBIOpaHHOM MpOrpaMMHOM KOMILIEKCE

CFD-monenuposanus ( Flow Vision).

5. Beibop u co3manue ceTku pacdeTHO# 00IacTH.

6. UYro Takoe 00JacTb TPaHWYHBIX YCIOBHHM IS
MOJICIIUPOBAHUS. 3aJaHUE TPAHUII.

7. Ilopsimox  pa3pabOTKX TEOMETPHUYECKON MOJIEITH 3IaHUSI.
8. 3amanue Qu3NUECKUX MOZEINEH 1 CBOICTB Cpellbl.

9. Tlopsimok odopmiieHHss W 00pabOTKH pPE3yJIbTaTOB
MOJIETTMPOBaHUs € ToMompio 2D 3miop ckopocTeil
TeMIIepaTyp 1 JaBJICHHUM.

10. Tlopsimox odopmiieHHsT U 0O0paOOTKH pPe3yNbTATOB
MOJIETHpPOBaHUs C Tmomombio 3D 3miop  CKOpocTew,
TeMIIepaTyp 1 JaBJICHHUM.

11. Mertonpl MpOBEpKH aAEKBaTHOCTH IOCTPOCHHOU
MO/IEIIH.

3agaHue Ha BBINOJTHEHHE PacUYeTHO-TPA(PUIECKOi
padoThI

Heo0xoaumo paspaboTtaTh HH(HOPMAIMOHHO-IIU(POBYIO
MO/IEJIb pacTpeieeH s TEMIOBO3AYIIHBIX IOTOKOB B
MOMEIIEHUH C HICTOYHUKAMH TEIUIOBBIX BBIJICIICHUH
(xuI10#t KOMHATBI, OOIIIECTBEHHOTO HITH
aJIMUHUCTPAaTUBHOTO MIOMELICHUH ¢ pa3MepaMH B IUIaHE JI0
12 M, BeICOTOM 3-4 M), pa3paboTaTh 1Jis1 HETO CHCTEMBbI
OTOTUICHHS ¥ BEHTHIISIAN, OQOPMHUThH BU3YAITHU3AIUIO
MOCTPOCHHOW MOZEIH TEIJIOBO3AYIIHBIX TOTOKOB.

KHC-5: CniocobGen caMocTOSITENbHO TPHOOPETATh C OMOIIBIO HH(POPMAIIMOHHBIX TEXHOJIOTUN U
MCIOJIb30BATh B MPAKTHUECKON JESATEIbHOCTH HOBBIE 3HAHUS U YMEHHUS, B TOM YHUCIIE B HOBBIX
00JTacTsIX 3HAHWH, HETIOCPEACTBEHHO HE CBS3aHHBIX CO Cepoii AEATEINbHOCTH, PACIIUPATH U
yrIIyOJIsiTh CBOE HAyYHOE MHUPOBO33PEHHE

KHC-5.1

VYcBauBaeT 0a30BBEIC U HOBBIE

TCOPECTUUCCKUC OCHOBBI
MaAaTEMaTHYICCKOT'O
MOACIIMPOBAHUS IpouecCoB

1. Cytb u Gopmsl 3anucu ypasHenuii HaBre-Ctokca.
PacueTnas cxema 115 MX BBIBOJA B
JuddepeHnuansLHON GopMe, B CTAIIMOHAPHOM
CUCTEME KOOPJIMHAT.




TUAPOTa30IMHAMUKH. 3HAKOM C
nepevyHeM COBPEMEHHBIX
pacYeTHBIX KOJIOB M CIIOCOOCH
cAenaTh UX BBIOOP.

ITousTue u IMPUMCPBI HBIOTOHOBCKOH U
HEHBIOTOHOBCKOH KUAKOCTHU.

[TonsiTre 1 BUIBI MOJETIEH TYpOyIEHTHOCTH
TEUCHUM.

Crioco0b!1 auckperusanuu 1uddepeHInanbHbIX
YpaBHEHUI.

0) Ilopsiiok mpoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/IN U KPUTEPHH

OICHUBAHUA:

[IpuMepHasi CTPYKTypa U coiep:KaHue MyHKTA:
[TpomexyTouHas aTTecTanus Mo AUCHUILTHHE «BrraucnuTenbHas THIPOa’pOITHAMUKAY

BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6yanOH_H/IMI/IC$I

3HAHUH, U TPAKTUYECKUE 3a/1aHUS, BEISBIIIONINE CTENEHb COPMUPOBAHHOCTH YMEHUH U

BJIQJICHUH, TIPOBOAUTCS B (hopMe 3a4eTa U B (HOpME BBITIOTHEHUS ¥ 3aIUTHI

pacuetHo-rpaduyeckoit padotsl (PTP).

3auéT npoBoauTcs ycTHOU popme. CTyACHT MpeICTaBIsIeT MpernojaBaTelto pa3paboTaHHYIO

MOJieNb 31aHus B Xoj¢ BeinojiHeHus: PI'P u naét oTBeTHI Ha 2 IIPOU3BOJIBHBIX BOIIPOCA O IMOPAAKE

pa6OTI>I Haa CO3AaHUECM MOACIIN, JEMOHCTPUPYET CBOM OTBET B ImporpamMmme.

IMoka3aTenu U KpUTEPUHU ONIEHUBAHNS 324eTA :

- Ha OIIEHKY «3a4TeHo0»- 00yJaronuiics qaeT OTBETHI OoJiee, ueM Ha 50% 3a1aHHBIX BOIPOCOB

- Ha onieHKy «He 3a4uTeHo0» »- 00yuaromuiics 1aeT OTBEThl MeHee, 4yeM Ha 50% 3a1aHHbIX

BOIIPOCOB.




