degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: ®du3HKo-MaTeMaTHYeCKHE MOJICNIN M IPOTPaMMHBIE KOMILICKCHI B PaIHAI[HOHHOM
9KOJIOTUH

10 HANPABJIEHHIO: [IpuknagHbie MaTeMaTHKa U (pU3MKa

npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U uccaenoBannii uM. Jlanaay
kageapa nmpodiieM 6€30MacHOTO Pa3BUTHS COBPEMEHHBIX YHEPTETHUECKUX TEXHOJIOTHH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: 0O.C. CopokoBHKOBa, A-p pu3.-MatT. HAyK

[Iporpamma obcyxieHa Ha 3acefjanui Kadenpsl mpodiieM 6e30IacHOTO Pa3BUTHsI COBPEMEHHBIX YHEPTeTUIEeCKIX
texHoznoruit 04.06.2020



AHHOTANMA
B xypce paccmarpuBaroTcs (U3NYECKHE MPOIECCHI M MX MOJCTH, MCTONB3YIOIIUECs NPHU pElICHUH 3ajad
PaIMO3KOIIOTHIECKOM 0€30MacHOCTH. JTO MOJIENN: aTMOC(HEPHOH AUCTIEPCHH PAMOHYKIIUAOB B YCIOBHIX 3D
TEOMETPHUH TPOMBIIINIEHHOTO 00BEKTa; MOZENh aTMOC(EepHON qUCTIepCcuy MPUMECH Ha paccTosHUAX 110 30 —
50 kM OT 00BeKTa; MOJIENIb PACTIPOCTPAHEHUSI PAIMOHYKIHIOB B BOTHOU cpene. [IpoBoANTCS 3HAKOMCTBO €
paboToii MPOTrPaMMHBIX KOMILIEKCOB, B KOTOPBIE BKJIIFOUEHBI TH MOJCIIH.

1. leau u 3apauu

Meap AUCUMNIMHBI
*  u3ydyeHHE PU3MKO — MATEMATHYECKUX MoJieliel, NCTIONb3YEMBIX MPH 000CHOBAHUH JKOJIOTHUYECKON
0€30MMaCHOCTH MPOCKTUPYEMBIX, CTPOSIINXCS M IKCIUTYaTUPYEMbIX 3HEPTeTUYSCKHUX MPOMBIILIEHHBIX
00BEKTOB € DIIEMEHTAMHU PAJIMAIIMOHHOTO PHCKa;

* [OJyYCHHE HABHIKOB MCIIOJIb30BaHMSI HEKOTOPBIX MPOTPaAMMHBIX KOMILJIEKCOB, Peai3yoNIiX padoTy
STHUX MOJEIIEH.

3agaum AUCUMIIUHBI
*  MOJEJMPOBAaHHE W MPOTHO3 PaJUAIMOHHONW OOCTaHOBKM B pe3yJbTaTe aBaphUH WIH B pPEXHME
HOPMAaJIbHON 3KCIUTyaTaluy Ui peaibHbIX 3 D MpOMBIIITIEHHBIX 00bEKTOB;

*  MOJICTIMPOBAHME W MPOTHO3 PATUANMOHHON OOCTAHOBKH B pe3yibTare aBaphil Ha PacCTOSHUS JIO
30-50 kM ¢ eJIbI0 MUHUMH3AINH TT0CIICICTBUM;

° MOACIIUPOBAHHUEC W MPOTHO3 MCETCOPOJIOTHYCCKUX IIapaMCTPOB aTMOC(i)epBI B CJIIOKHBIX
METCOYCJIOBUSIX;

* MOJEIMPOBAHUE U IPOTHO3 PACIPOCTPAHEHUs 3arps3HEHUS B BOAHOH cpelie.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocobeH BbIOUpaTh U (MIIN) penieHus

pazpabarbiBarh noaxonsl K pemeHuo Tunosbix |OIIK-3.2  CnocobeH ucmonb30BaTh HCCIEIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl IPH PEIICHUH HOBBIX 3ajad, IPUMEHSsS 3HAHHS B
NesITeIbHOCTH, YYUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OrpaHHYCHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BrmageeT aHAJIMTHYECKUMHA W BBIYUCIUTEILHBIMU
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
IMK-1 CriocobeH cTaBuTh, HOPMANTU30BLIBATh M |MAaTEMAaTHYECKHE MOJEIN IS ONHCAHHSA  HM3y4aeMBIX
pelars 3a/1a41, B TOM YUCJIe pa3padaTbiBaTh U |ABICHUN U IIPOLIECCOB, OLICHUBATE Ka4€CTBO Pa3paOOTaHHOM
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH MOJENN

M3y4acMbIX SBJICHUH U MPOLECCoB, CUCTeMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHE W (WIIH)
AHAJIM3UPOBATH HAYYHBIC Hp06J'IeMI>I, noJIydarb OKCIICPUMCHTAJIbHBIC MCTOAbI I/ICCJ‘IG,I[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3a1a4e u HUHTCPHPETUPOBATH IOJIYUCHHBIC
pe3ynbTaThl




[1IK-3 Crniocoben nmpodeccronansHo paborars ¢ |[[1K-3.2 Crniocoben IPOBOJUTH OKCTIEPUMEHT
UCCIIE0BATEIBCKAM H UCIIBITATEIbHBIM (MOIEenTMpOBaHKe) C HCIOJIb30BAaHHEM HCCIIEIOBATEIHCKOTO
00opynoBanueM (IpubopaMu ¥ yCTaHOBKaMu, —|000pynoBaHus (IIAKETOB IIPUKIATHBIX IPOTPaMM)
CICIMATM3UPOBAHHBIMHY MTaKeTaMu MPUKIANHbIX |[IK-3.3 CnocoOeH OIeHWBaTh TOYHOCTh IMOJyYEHHBIX
IporpaMm) B H30paHHOM PEIMETHON 00JaCTH  [9KCIIEPUMEHTANIBHBIX (UMCIEHHBIX) PE3Y/ILTATOB

3. IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HaTh:
* OCHOBHbIE OCOOCHHOCTH M CHEUU(HKY 3a7ay, CBA3AHHBIX C YKOJIOTHUECKOH 0OCTAaHOBKOW BOKpYT
MPEINPUATHI SHEPreTUIECKON OTPaCiii C TUIIOTETUYECKUM PaJAUAIUOHHBIM (PaKTOPOM PHUCKa;
. ¢u3nueckue M MaTreMaTH4ecKHe MOJENH, NPHMEHSeMble Ul MOJAEIMPOBAHUS 3arpsA3HEHUS
OKpy>Kaloliel cpebl BOKPYT TaKUX OOBEKTOB.

YMETh!
* OLEHMBATh IOCJIEICTBUS aBapUMHBIX CUTyallUii HA OCHOBE Pe3yJIbTaTOB MOAEIMPOBAHNUS;
*  UMETh NPEACTaBICHUE O MeToJax OOOCHOBaHHUS paluallMOHHONW O0€30MacHOCTH MPEeNNpUsSTHHA
paboTaromux B peKUME HOPMaJIbHON 3KCILTyaTallUH.

BJIaJIETh:
* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIy;
* KyJIbTYPOI MOCTAaHOBKM M MOZAETMPOBAHUS (PU3MUECKUX 3a/1a4;
* METOJaMH OLICHKH XapaKTePHBIX MapaMeTPOB MPOLECCOB;
*  HaBBIKAaMM palbOTHl ¢ HEKOTOPHIMH MPOTPAMMHBIMM KOMIUIEKCAM JUIS NPOTHO3a PaJnallMOHHON
00CTaHOBKH Ha Pa3HBIX PACCTOSHHSIX OT MPOMBILUICHHOTO 00bEKTa HA TEPPUTOPUHN MPEANPHUITHS, U 32
ero IpejenaMu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOThI pabora

Monenun  armocdepHOil  aucriepcHu
1 PaIUOHYKIIHIIOB B YCIOBHUSIX PEaTbHOTO 8 3
MPOMBIIIIEHHOTO 00BEKTA.

BozgeiictBue paguanuyd Ha 4YelIoBeKa B
2 YCIIOBUSIX CIIOKHOM FeOMETPUH O0BEKTA C 6 3
Y4ETOM 3KPaHUPOBAHUS 3JAHHSIMH.

Monenu pacrpoCTpaHEHHUs 3arpsa3HEHHS
3 B arMocdepe Ha paccrossaua go 30-50 6 3
KM.

Mogenn pacnpoCTpaHEHHUs 3arps3HEHUI
B MOPCKOM M OKEaHUYECKOH Cpelie.

Monenun  armocdepHOil  aucriepcHu
npuMecd Ha Oonbliue paccTosHuS (C
5 JeTaTbHBIM METEOPOIOTUYECKUM 6 3
MPOrHO30M BBICOKOTO MPOCTPAHCTBEHHO
BPEMEHHOTO pa3pelieHus).

Wtoro wacos 30 15

[TonroToBka k 3K3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Moaenu aTMoc(hepHON IUCIEPCHU PAJUOHYKIHUIOB B YCIOBHSX PEAJbHOTO IPOMBIILICHHOTO
00BEKTA.

Knaccel mozeneii paciipocTpaneHus paAMOHYKINI0B Ha TEPPUTOPUH MPOMBILUIEHHOTO O0BEKTA.

Mopnenu npuzemMHoro cios arMochepsl. 3D asporepMoguHaMUYECKUE MOAETH TUCIIEPCHH IPUMECH
B YCJIOBHSIX PEaIbHOTO MIPOMBIIIIEHHOTO OOBEKTa MIIN TOPOJICKOM 3aCTPONKH.

[TocTanoBka HayanbHBIX, TPaHUYHBIX ycioBHuil. [locTpoeHune wiaM wHcmonb30BaHHE TOTOBBIX 3D
MoJeIel 00beKTa.

2. BosgelicTBue paaualid Ha YeJOBEKa B YCJIOBHUSX CIIOKHOW TEOMETpUM OOBEKTa C Y4YETOM
9KpPAHHUPOBAHUS 31aHUSIMHU.

BoszeiictBue paauaiuy Ha yenoBeka. J030Bble HArpy3KH MO Pa3HbIM My TSM OONyUeHMSI.

AJNTOpUTMBI pacdeTa 103 OT 0o0jaKa MPOHW3BOJIBHON TPEXMEPHOW TEOMETPUU W OT 3arpsi3HEHHOUN
MTOBEPXHOCTH, C YYETOM SKPAaHUPOBAHUS 3JaHUSAMU.

HemoHcTpanust paboTel mporpamMmHoro komimiekca POY3IO mnpenHasHadeHHOTO Ui OIEHKH
paavanMoHHOW OOCTAaHOBKM Ha TEPPUTOPHHM OOBEKTa B YCIOBHAX HOPMAaJbHOW SKCIUTyaTallMd U
paluanroOHHOM aBapuu.

3. Monenu pactipocTpaHeHus 3arpsa3HeHns B arMmochepe Ha pacctostaus A0 30-50 kM.

Monenn yuera oporpadMd MECTHOCTH, THIOB TIOACTHJIAIONICH TOBEPXHOCTH, peallbHOU
METEOPOJIOTHH.

Mogenu 1030BBIX HArpy30K IO MHINEBEIM IlenodkaM. HoBble COBpeMEeHHBIE BEPCUM MPOTPAMMHOTO
komiuiekca HOCTPAJTAMYC.

4. Moaenu pactpocTpaHeHHs 3aTPA3HEHUI B MOPCKOM 1 OKEaHWYeCKOU cpeie.

Mogenn.
IIporpammuslii komiexe HEIITYH.
HemoncTtparnus pabotsl nmporpammHoro komrmiekca HEIITYH.

5. Monenu arMocdepHO JaucrepcMH TpUMECH Ha OONbIIHE paccTOosHUS (C  AeTaJbHBIM
METEOPOIOTUIECKAM IPOrHO30M BBICOKOTO MPOCTPAHCTBEHHO BPEMEHHOTO pa3pelICHUs).

Mopnens WRF (MeTeoponorudyeckuii nporuos). ®uzndeckue npoLecchl, yYUTHIBAEMbIE B MOJEIIH.
Bxonnsle naHHBIE.
HemoHcTpanus paboThl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

WmxeHepHbIe TPOOIEMBI T/51 pEaKTOPOB Ha OCHOBE TOKAMaKa U CUCTEM C HHEPLUOHHBIM YepPyKaHuEM
TUIA3MBI.

Heobxonumoe nporpammuoe obecnedenue: oducHbiii maker OpenOffice st npe3eHTanuii.
OOecnieueHne caMOCTOSTEIBHON paboThl — JocTyn B VIHTEepHET, 6a3bl JaHHBIX 110 HAYYHBIM JKypHAJIaM.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Tpynst UBPAD [Teker] : Boin. 9 : MonenupoBaHue pacipoCcTpaHeHHs PaIUOHYKINIOB B
OKpy»Katoniel cpeze / Hayd. pen. P. B. ApyTionsiH, [c0. crareii]/Poc. akan. Hayk, UH-T mpobiem
0e30macHOro pa3BUTHs aTOMHOHN 3HEPreTHKH , -M., Hayka, 2008
1. 'mazynos A.B. Buxpepaspemaroniee MojieTupoBanue TypOyJICHTHOCTH C UCTIONB30BaHUEM

CMEIIAHHOTO TMHAMUYECKOTO JIOKAIM30BaHHOTO 3ambikanus. M3Bectuss PAH. ®usnka armochepst n
okeaHa, 2009, 1. 45. c. 7-42.

JlomonHuTenpHAas IUTEparypa
1. Wilcox, David C. Turbulence Modeling for CFD / David C. Wilcox — 2st ed. 1994, DSW Industries,
California, 460p.
2. Roland B. Stull, Kluwer Academic Publishers, 1988, 583p.
3. Businger J.A.,1982: Equation and conncepts. Chart 1 in Atmospheric Turbulence and Air Pollution
Modelling, Nieuwstadt and van Dop (Editors) Reidel 358 p.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepansubiii nopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubamnoTeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://lib.mipt.ru/ — snexrponnas 6ubnuorexa dusrexa.

http://elibrary.ru/ - HayuHas nekTpoHHAs OMOIHOTEKA.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHsaTHAX HCIIONB3YIOTCS MYTBTUMEIUITHBIE TEXHOJIOTHUH, BKITIOUast AEMOHCTPALHIO Npe3eHTauni. B
MPOLIECCe CaMOCTOATENBHOM PabOThI 00YUArONIMXCS BO3MOXHO HCIIOIB30BAHNE TAKUX MPOTPAMMHBIX
cpeacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, M3ydarolmuii NaHHBIM Kypc, OJKEH C OJHON CTOPOHBI, OBIAAECTh OOLIUM TMOHATHHHBIM
anmnapaToM, a ¢ Ipyrodl CTOPOHBI, JOJKEH HAYYUTHCS IPUMEHSTh TEOPETHUECKHE 3HAHUS Ha NMPAKTUKE
JUIs PEeLIEHUs IPAKTUYECKUX 3ajad.

[TockonbKy B X0l 3aHATUH MPOBOIUTCS 00CYXIEHUE COBPEMEHHBIX aKTYalbHBIX MpoOiieM (PU3UKH U
SHEPreTHKH, He B MOJHOW Mepe OTPaKEHHBIX B CYIIECTBYIOIIMX y4eOHMKaX W y4eOHBIX MOCOOMSIX,
MOCeIeHNE 3aHATUH SIBIISIETCS] HEOOXOAMMBIM YCIIOBHEM JUIS YCIICIIHOTO YCBOGHUS MaTepuaia.
VYenemnoe ocBoeHHME Kypca TpeOyeT HampsDKEHHOW — CcaMOCTOSTENbHOW — paboThl  CTyHEHTA.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

* YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHON JIUTEPATYPBI,

*  mpopaboTKy y4yeOHOro marepuana (IO KOHCIIEKTaM JICKLUH, y4eOHOW M Hay4HOH nuTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

* TIOATOTOBKY K Iu((depeHIUPOBAHHOMY 3a4ETy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAMBHUIYAJbHBIX KOHCYIbTauui. C 1enpi0 yIyOIeHHOTo M3YYEHHUs T€X WM MHBIX pa3lesioB Kypca
CTyA€HTaM MOTYT ObITh IPEUIOKEHBI CHIEIUAIbHBIC TEMBI JUIS CAMOCTOSITEIbHON pabOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3padorunk: 0O.C. CopokoBHKOBa, A-p pu3.-Mat. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON

HOBBIC HAYYHBIC PC3YJIbTAThI HAay4yHOM 3aJay€ W HUHTEPIPETUPOBATH  IIOJYUYEHHBIE
pe3yIbTaThl
[TK-3 Cnocoben npodeccuonansho padorars ¢ |[I1K-3.2 Crnocoben IPOBOJIUTH 9KCTICPUMCHT

HCCIIEIOBATEIIHCKIM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenupoBaHKe) C HCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynerare m3ydeHus AUCUMIUIMHBI «DU3NKO-MaTEMaTHYECKHE MOJENIM W MPOrPaMMHBIE KOMIUIEKCH B
paJMaIMOHHON YKOJIOTHWY 00YUArOIIUHICS JTOJKEH:

3HATb:

* OCHOBHbIE OCOOCHHOCTH M CHEUU(HKY 3a7ad, CBA3AHHBIX C YKOJIOTHUECKOH 0OCTAaHOBKON BOKpYT
NPEANPUATHIA YHEPreTUIECKON OTPACIH C TUTIOTETHYECKUM PaIiallMOHHBIM (PaKTOPOM pHCKa;

® (bI/IBI/I‘IeCKI/Ie U MareMaTH4e€CKHUC MOACIIHU, INPUMCHACMBIC I

MOJC/IMPOBAHUA 3arpsa3HCHUSA

Opr)KaIOH_ICﬁ Cpcabl BOKPYT TaKUX O0OBEKTOB.

yMeTh:

* OLEHMBATh IOCJIEICTBUS aBapUMHBIX CUTyallUii HA OCHOBE PE3y/IbTaTOB MOAEIMPOBAHNUS;
*  UMETh NPEACTaBICHUE O METoJax OOOCHOBaHHUS paluallMOHHONW O0e30MacHOCTH MPEeNNpUsSTHHA
paboTaromux B peKUMe HOPMaJIbHON 3KCILTyaTalliH.

BJA€Th:



* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

* KyJIbTYPOH MOCTAaHOBKM M MOAETMPOBAHMS (PU3MUECKUX 3a/1ay;

* METOJaMH OLICHKH XapaKTepHBIX MapaMeTPOB MPOLECCOB;

*  HaBBIKAMM palbOTBl ¢ HEKOTOPHIMU MPOTPAMMHBIMHM KOMIUIEKCAM JUIS NPOTHO3a PaJAHAllMOHHOM
00CTaHOBKH Ha Pa3HbIX PACCTOSHHSX OT MPOMBILUIEHHOTO 00bEKTa HA TEPPUTOPUHN NPEANPHULTHS, U 32
€ro IpejenaMu.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menpl0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MpOBOAWUTCS YCTHBIM ONpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

B 10 cemectpe nuddepeHInpoBaHHBIN 3a4eT.

CryzeHTy npeyIararoTcsi TpU BOIpoca.

Bonpocs k quddepennmupoBannomy 3auery B 10 cemectpe:

1. AsporepMOIMHAMHYECKUE IPOLECCH B YCIOBUSIX MPOMBIIIIIEHHOTO 00BEKTA.

2. Oco0OeHHOCTH TPUONMIKEHUH TONHBIX ypaBHeHWH HaBpe —CTokca TUpPUMEHHTENHHO K
MOJEJINPOBAHHIO a9POTEPMOANHAMUYECKUX MPOLIECCOB.

. TexHuKa ycpenHeHUS THAPOTEPMOAMHAMUYECKIX YPaBHECHUH.
. RANS mopenu arMocdepHBIX TPOIIECCOB.
. Teopus momodust Mormaa —O06yxoBa st aTMOC(HEPHOTO TPU3EMHOTO CJIOS.

3

4

5

6. OcHOBHBIE XapaKTEPUCTUKU IPU3EMHOTO CIIOS.

7. BeTpoBble MO U HEM30TPONHAS TYpOYJIEHTHOCTh BHYTPH IIPOMBIIIIIEHHON 3aCTPOMKH.
8

3ajaHue HayaJbHBIX W TPAHUYHBIX YCIIOBHM IpPH MOJCIMPOBAHMHM BETPOBBIX TMOJEH U
HEH30TPOITHOHN TypOyJIEHTHOCTH.

9. PacnpocTpaHeHHe paJiuOHYKINIOB B YCIOBHUIX MPOMBIIIIIEHHOTO 00BEKTA.

10. Mozenu 1030BbIX HAarpy30K IIpU pacpoCTPaHEHUH PaIMOHYKIHIOB.

11. CtpykTypa 1 BO3MOXKHOCTH IIporpaMMHOro komruiekca POY3.

12. lucnepcus npuMecH IpH HAIUYKUU OOJBIINX IPAAUEHTOB KOHLICHTpaLUii.

13. Metonb! cinyvaiiabix cmeniennii (Monte Kapio ) npu pemennn ypaBHeHHI AUCTIEPCHN TIPUMECH.
14. Metonp! cnmydailHbIX yckopeHuii (JIanxkeBeHa) npu penieHud ypaBHEHUH TUCIIEPCUH TPUMECH.

15. Mogenu BOCCTaHOBJIEHUS BEPTUKAJIBLHOM CTPYKTYyphl MPHU3EMHOTO CJOS 10 OTrpaHUYeHHOU
HU3MEPEHHON METEeOMH(POPMAaLIMU Ha OJJHON BBICOTE.

16. Mogenu ydera oporpadul MECTHOCTH NHpU BoccTaHoBieHMHM 3D moist BeTpa, NpU HATUYUHU
JIAHHBIX U3MEPEHUN B OJTHOU TOUKE.

17. Ilporpammusriit kommieke HOCTPAJTAMYC.

18. CTpykTypa U BO3MOXHOCTH COBpeMEeHHOM Bepcuu nporpammuoro komiuiekca HOCTPAILIAMYC.
19. Jlo30BbIe Harpy3KH Ha HACEJICHHE.

20. Metozpl pacueTra J030BBIX HArpy30K Ha HAaCEJICHUS B YCIOBUSAX aBApHIHOTO BHIOpOCA.

21. Metoabl pacueTa JO30BbIX HArpy30K Ha HacEJEHMsI B PEKUME HOPMaJIbHOM IKCIUTyaTaluH.
22. Mopenu mpoTrHO3a METEOPOIOTUYECKHUX TTapaMeTPOB.

23. OcHoBHBIE Pu3uyeckue mporecch B 3D Momensx.

24. Mopnens iporHoza WREF.

25. Cxema yCBOEHUS Ha4aJIbHBIX U I'PAaHUUYHBIX YCIIOBUI.

26. TpexmepHOE yCBOECHHE JAaHHBIX.

27. YeTplpexMepHOE YCBOECHHE TaHHBIX.

28. CtpyKTypa 1 BO3MOKHOCTH nporpammHoro komriekca [TAPPA/L.

29. Mogenp pacnpocTpaHeHUus IPUMECH B BOJHOM cpefie.

30. CtpykTrypa u Bo3MoxHOCTH rporpammHoro komiuiekca HETITYH.

Kpurepun onennBanus
CryaeHT mony4aer:
otieHKy oTinuHO(10), ecii oTyYeHBI OTBETHI HA TPU BOIIPOCA, HET 3aMEUaHHA.



OLIEHKY OTIM4YHO(9), eciiu oJIy4yeHbl OTBETHI Ha TP BOIPOCA, €CTh OTAEIbHbIE 3aMEUAHUS.

OLICHKY OTJINYHO(8), eciM MOTy4eHbl OTBETHI Ha TPU BONPOCA, €CTh CYIIECTBECHHBIE 3aMeYaHus U (WIN)
OIIMOKH B BEIYUCIICHUSX.

OIIEHKY X0po1io(7), €CIH IMOIyYeHBI OTBETHI HA J[BA BONIPOCA, HET 3aMEUaHUI
OIIEHKY XOpoII0(6), €CIIH MOIyIeHBI OTBETHI Ha JBa BOIIPOCA, €CTh OT/ICIHHBIC 3aMECUAHS

OLICHKY XOpOIHO(S), CCJIM MTOJIYUCHBI OTBCTHI HA JIBa BOIIPOCA, €CTh CYHICCTBCHHBIC 3aMCYaHUA U (I/IJ'II/I)
OIIMOKHU B BEIYHCIICHHUSX.

OLICHKY YJIOBJIETBOPUTEIILHO(4), €CIIN MOy4eH OTBET Ha OJMH BOIPOC, HET 3aMEYaHUil
OLICHKY YJOBJIETBOPUTENIHLHO(3), €CIIU MOy4YeH OTBET Ha OAMH BOIPOC, €CTh 3aMEYaHUs

OLICHKY HEYJOBJIETBOPUTENIBHO(2), €ClIM MpaBUIbHBIE OTBETHI HAa BOIPOCHI OTCYTCTBYIOT, HO CTYJEHT
MOHUMAET U MOXET OOBSICHUTH CMBICI BOIIPOCOB.

OLICHKY Hey;[OBJ'IeTBOpI/ITGJ'H:HO(l), CCJIM MPAaBWIBHBIC OTBCTHI HAa BOIIPOCHI OTCYTCTBYIOT, CTYACHT HC
MOXKET OOBSICHUTH CMBICIT 3aJaHHBIX BOITPOCOB.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HJ’IH JAaHHOI'O KypcCa IpHuHsATa CICAYoIIas npoucaypa OCHUBaHUA:
CTy,I[eHT MoJriy4acT TpH BOIIpOCa, U TOTOBUTCA HEC MCHECC 45 MHHYT.

[Ipy 3TOM OH MOXET IOJIb30BaTbCsA MPOrPaMMON  Kypca, KOHCHEKTOM JIEKUUH W CIIPaBOYHOM
JINTEPATYpPOM.
Omnpoc cTyneHTa He TpeBbIIaeT | acTpOHOMUYECKOTO Jaca.



