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AHHOTANMA

JuctumoinHa "UHcieHHOe pelieHne 3a7ad adpo W THIPOIMHAMHUKH B IPOrPAMMHBIX KOMILIEKcax' oOydaeT
TEXHOJIOTUM TIPUMEHEHHS CPEIICTB KOMIBIOTEPHOIO MOJCIUPOBAHMSI Ha OCHOBE IMaKeTa MPHKIAIHBIX
nporpamMm FlowVision. @opmupyer 6a3oBbie 3HaHUS 00 OOIMIMX NMPUHIUIIAX YHUCICHHOTO PEIICHMs 3ajad
a’po- W THAPOJIMHAMHKHM B TMPOTPAMMHBIX KOMILJIEKCAX M OCBOEHHE IporpaMMHOTo Komruiekca FlowVision
JUIS YMCJIGHHOTO PelIeHHs 3a7ad a3po- U TMAPOAUHAMUKHU. [laHHBIM Kypc OpUEHTHPOBAH, B MEPBYIO OUEpEeb,
Ha CTY/ICHTOB, JUIUIOMHBIC PabOThl WM WHBIC HANPABICHUS HAYYHOH NEATENLHOCTH KOTOPBIX CBSI3aHHBI
peleHueM 3afad a’po- M TUAPOJUMHAMUKH. B mporecce u3yueHusi Kypca CTyIEHTaM Hpeajaraercsi Ha
OCHOBaHHH TOJTYYCHHBIX 3HAHUI BHITIOJIHUTEL KYpcoBYto paboty Bo FlowVision, cBsi3aHHYI0 HanpaBIeHUEM HX
HAy4YHOU JesITeTbHOCTH.

1. leau u 3apauu

eap AUCUMNIMHBI

- ¢opmupoBaHre 0a30BBIX 3HaHHWU 00 OOIIMX MPWHIMIIAX YHCICHHOTO PEIICHUS 3a/lad al’po- |
THIPOJMHAMHKH B TIPOTPAMMHBIX KOMIUIEKCAX W OCBOEHHE MPOrpaMMHOro komiuiekca Flow Vision mis
YHCIICHHOTO PEIICHHMS 3a]1a4 adpo- ¥ THAPOIUHAMHKH.

3agauu AUCHUILIHHBI

* J1aTh CTyJcHTaM 0a30Bble 3HAHMs 00 OOIIMX MPUHIMIIAX YUCICHHOTO PEIICHHs 3a/ad a’po- H
TUAPOIUHAMUKH;

. Hay4YWuTb CTYIEHTOB pellaTh 3afaud a’po- U T'MIAPOJMHAMHUKM B IPOTPAMMHOM KOMILIEKCE
FlowVision: camocTosiTensHO (POPMUPOBATh MOCTAHOBKY 3a]lau, IPOBOAUTE pacyeT, aHaJIU3UpOBATh
[IOJIyYEHHBIE PE3YJIbTaThl;

*  BbIpaboTaTh y CTYyACHTOB HaBBIKH, ITO3BOJIIONINE OBICTPO OCBaMBaTh PA3IMYHBIC MPOTPAMMHBIC
KOMIIJIEKCHI, ITpeTHAa3HAYEHHBIE AJI1 MOJCIMPOBAHNS IBHKEHUS )KUIKOCTH H rasa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMIIETEHIIUN
VYK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT IOMCK  BapuaHTOB  PELICHUSA
aHaJn3 NIpOoOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

CTpaTeruro AeUCTBUI

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit pyranamentanbibix |OIIK-1.2 CrocoOeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHWI B 00JIACTH OMBIT W PEe3yAbTaThl HAYYHBIX HCCICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH) OIIK-3.3 Bnageer aHaTUTUYECKUMU M BBIYUCIUTEIHLHBIMH
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUMIOBBIX |METOJJAMH PEUICHHS, MIOHUMAET U YYUTHIBACT Ha MPAKTHUKE
¥ HOBBIX 33724 B 00JIaCTH MPO(EeCCUOHANBHON  |TpaHUIIBI TPUMEHHUMOCTHU MOTy9YaeMbIX PEeIICHUH
NeSITeTbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPaHUYCHUS PA3IMYHBIX METOOB PEIICHUS

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.3 CrocobeH mnpuMeHATh TeopeThdeckue U (WIIH)
pemarh 3a/1a4u, B TOM YHCIIe pa3pabaThiBaTh U |IKCIEPUMEHTAJIbHBIE METObI UCCIEIOBAaHUNA K KOHKPETHOMN
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
U3y4aeMBbIX SBJICHUH U NPOIECCOB, CACTEMHO | PE3yJIbTaThl

aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HaTh:
. OCHOBHBIE IIOHATUS M IPUHLMIIBI YUCIEHHOIO pPEIEHHUs 3ajad a’dpo- U THIAPOJUMHAMUKHU B
MPOrpaMMHBIX KOMIUIEKCAX;
* HauboJsiee pacrpoCTpPaHEHHbIC MaTEMaTHYECKNE MOJICITH, UCTIONIb3yeMble [T ONMCAHNS (PU3HUECKUX
MPOLIECCOB NPU ABMKECHUM KHUJKOCTH U ra3a;
+ 0e3pa3MepHbIe KOMIUIEKCHI, XapaKTepHu3yromue Gu3ndecKre Mporecchl Npy IBIKECHUN KUIKOCTH U
rasa;
* TIOpPSIKM YUCIIEHHBIX BEJIMYMH, XapaKTEPHbIE ULl pa3jInYHbIX 33Ja4 a3po- U THIPOIUHAMUKY;
* 001y0 KIaccu(pUKAILHIO COBPEMEHHBIX TPOIPAMMHBIX KOMILIEKCOB.

YMETh!
*  CO37aTh MPOEKT IS PELICHHUs 33/Jaud B MIPOrPaMMHOM KOMIUIEKCE: CO37[aTh PAaCUeTHYIO 00JacTh,
($u3NYEeCcKy0 MOJIelb, HauaJIbHbIC U TPAHUYHBIC YCIOBHUS, PACUETHYIO CETKY, AT M0 BPEMEHU;
* TIPOBECTH HCCIIEAOBAaHNE CXOAMMOCTH 10 CETKE, PAaCUETHON 00J1acTy, 1Iary 1o BpeMeHH;
. MPOBECTH O0pabOTKy M aHAIW3 TMOJyYEHHBIX PE3yIbTaTOB pPacdyeToB, MPHU HEOOXOAMMOCTH,
COIIOCTABUTh UX C TEOPETUUYECKUMHU WIN IKCIIEPUMEHTAIbHBIMU JaHHBIMU;
*  OLEHUTHb T'PaHUIBl NPUMEHUMOCTH TOM WM HWHOW MareMaTHYecKOW MOAEIH B IMPOrpaMMHOM
KOMILJIEKCE.

BJIaJIETh:

¢ HaBbIKaMM CaMOCTOATCIBHOIO OCBOCHUA HPOrpaMMHBIX KOMIUICKCOB, IIPCAHA3HAYCHHBIX JIA
MOACIIUPOBAHUA ABUKCHUA KUIKOCTHU U ra3a.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne 2 25
OCHOBHBIC  TNPHUHIMIIBI  YUCICHHOTO
2 PHHH 26 25
pemeHns 3a1a4y
3 Pemenue 3a1a4, npeAnoiaraonx CBsA3b ’ 75
HECKOJIbKUX TPOTPAMMHBIX KOMIUIEKCOB
Uroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. Beenenune




BeraucnurensHas rupponuHamuka. O030p NPOrpaMMHBIX  KOMIUIEKCOB JUIS PEIICHHS 3aj1ad
BBIYMCIUTENFHON ruaponuHaMuku. [Iporpammubiii kommieke FlowVision, ocHoBHbIE oOnactu
npuMeHeHrs. OCHOBHBIE TOHSATHS M TPUHIMIBI padoTel Bo FlowVision: pacuerHas oOnacTb,
¢du3nueckas MojieNb, HaUYAJIBHBIC U TPAaHUYHBIC YCIOBUS, MOAN(DUKATOPHI, pacueTHasl CEeTKa, IIar 1o
BPEMECHH.

2. OCHOBHbIE IPUHITUIIBI YUCIEHHOTO PEIICHUS 3a/1a4

OCHOBHBIE TPUHIMIIBI YHCICHHOTO pEIIeHHs 3aJad Ha NpuUMepe MOJICIUPOBAHUS JIAMUHAPHOTO
JBIDKCHUS JKUIKOCTH.

OmpeneneHue JTaMHHAPHOTO TEUCHHMs ABMKEHUS KuIKocTH. Kpyr 3anad. YpaBuenus HaBbe-Ctokca
JUISL OTIMCAHUS JBIDKCHUS KHUIKOCTH. Onpenensionye cBoicTBa BeuiecTs. HadanbHble 1 rpaHUYHbIC
ycnoBusi. Moaudukarops! (00b€MHBIE HCTOUHUKH) [UIS YPAaBHEHUH JABHKCHUS. YUET CHIIBI TSKECTH.
I'mapocraruaeckoe npubmmkenue. Teopust mogobus. Il-reopema. Omnpenensiromue Oe3pazMepHbIe
napameTpébl.

Jluckperusanus 1o MPOCTPAHCTBY U BpeMEHU. MeTol KOHEUHBIX 00beMOB. PEeKOHCTPYKIIUS BHYTPH
STYCHKH.

TpeGoBaHMS K TIeOMETPUYECKOW MOJENH, IOMyCTUMble (OpPMaThl HPEACTABICHUS, BO3MOXKHbIC
OUIMOKY B TeOMETpUUIECKOi Moaeny. CXOAMMOCTh pelIeHHs IO pacyeTHOW 00IacTH.

Orarel 3a7aHus (pU3NYEeCcKor Momenu. 3aqaHue BemiecTs, (a3 u momeneit. O0mas xraccudurarys
¢duznyeckux npoieccoB. Beibop Habopa puzmueckux mporeccos B ase.

Otansl 3aJaHus MapaMeTpoB MoaoOiacTH. 3arpy3ka MOJIEH, 33JaHUE HAYaJbHBIX U TPAHUYHBIX
YCIIOBUH, 3a7]aHue Pa3TUYHBIX THIIOB MO (DUKATOPOB.

Mertonb! 3amanus pacueTHOM ceTkr. OCHOBHBIC NMPUHIIMITBI CO3JJAHUSI PAaCUeTHOW CeTKH. PacuerHas
CEeTKa HayaJbHOI'O YpPOBHs. l€Heparopbl HEpaBHOMEPHOM pacyeTHOM ceTku. Buapl amanranuu.
TpeOoBanuss K pacueTHOM ceTke. CXOmDUMOCTH TO pacdyeTHOHM ceTke. [IpuMeHeHue
MONyaHAINTHYIECKUX Mojiesel (Moielb 3a30pa).

3aganue mara mo BpeMeHH. lIpuHummbl BbiOOpa miara mo BpeMeHH. CXOAMMOCTH MO MHIary IO
BPEMEHH.

BapuaHThl 3a1aHUs YCIIOBHI OCTAaHOBKH pacyera.

OcHOBHBIE CLIOCOOBI OTOOpAKEHUS Pe3yIbTATOB.

OCOOEHHOCTH IOCTAaHOBKH 3a/lad BHCIIHCTO W BHYTPCHHCTO 06T€KaHI/I$I, OJHOMCPHBIX 3a/a4,
ABYMEPHBIX INIOCKHUX U OCCCUMMETPHUYIHBIX 3a/la4, TPCXMCPHBIX 3aJ1ay.

MopnenupoBaHue JJaMUHApHOIO IBUXKEHUS I'a3a

Omnpenenenne JTaMuHapHOTO JBIKeHUs raza. Kpyr 3agau. Ypasaenus HaBbe-Crokca, ypaBHeHHe
MepeHoca SHEPTUH U YPaBHEHUE COCTOSHUS sl ONIMCAHNUs ABMKeHUS ra3a. HauanbHble U rpaHnYHbBIC
ycnous. Omnpenensioniue cBoiicTa BemecTs. Yuciao Maxa. Kpurepun nepexona ot MoaenupoBaHus
TEUEHUS JKUAKOCTH K MOJICIMPOBAHUIO TeUCHHUs Ta3a. M3enTponnueckue GopMysbl.

MopaenupoBaHue TerionepeHoca

Onpenenenue TerionepeHoca. Kpyr 3agad. YpaBHeHUs TEIIONEPEHOCA B ra3e KUIKOCTH U TBEPAOM
tesie. HauanpHble n rpaHuyHble yciaoBus. Onpenensiomuye cBoicTBa BemecTs. Moaudukarops! s
ypaBHeHHUsl TeruionepeHoca. JuQQy3noHHBI TEmIONepeHoC, BBIHYKICHHAas M CBOOOJHAA
KoHBeKIMHU. Onpenenstone 6e3pazmepHble KOMIUIEKChl: uncio [Ipanamis, uncino Hyccensra, uncio
I'pacroda, uucno Penes.

MopaenupoBanue TypOyJSHTHBIX TEUCHUN )KUKOCTH U ra3a

Omnpenenenue TypOyiaeHTHoro tedeHus. Kpyr 3amau. YciioBHs BO3ZHHKHOBEHHS TYpOYJIEHTHOIO
teaeHus. Yucno Peitnonpaca. Kackagublii mepeHOC 3HEPTUM B TypOYJAEHTHBIX TeueHHsXx. OOmias
knaccudukanuss moxeneir TypOyneHtHoct: RANS, LES, DNS. Knaccuueckue Buubl Mojeneit
TypOynentHoctu cemeiictBa RANS: cemeiictBo moaeneii k-g, SST u SA monens TypOyJaeHTHOCTH.
Beibop Mogeneit TypOyineHTtHocTH. [panuuHble ycioBusi. B3aumopelcTBHE €O CTEHKOM.
Jlorapugmuueckuii HIOrpaHUYHBINA CJIOH U BI3KHIA NOACIION, y+.

VYpaBHeHus TypOyneHTHOro Termonepenoca. TypOynenTHoe uncno [Ipanamis.

MopaennpoBaHre MaccornepeHoca



Onpenenenue macconepeHoca. Kpyr 3anau. Ilonstue cmecu Bemects. OnpeneneHne CBOUCTB CMECH.
VYpaBHenus: maccomnepenoca. OnHockopoctHoe npubmmwkenne. Yucno HImunra n uncno Jlstoucca.
W3menenne ypaBHEHWI JABIDKEHHME, TEIUIONIEpEHOCa M YpaBHEHUH TiepeHoca TypOYJICHTHBIX
[apaMeTPOB C YyYETOM HaJIM4Ws HECKOJIBKHX BelllecTB. HauanbHble U rpaHUYHBIEC YCIOBHs. Peakuun
Iepexo/ia OHUX BELIECTB B Ipyrue (XUMHYECKHE PEaKLUH, PaAHOAKTUBHBIN pacnal u mp.).

MognenupoBaHue ropeHus

Onpenenenne ropenus. Kpyr 3amau. YcioBusi mosiBieHHs ycroiuumBoro ropenus. lIpocreiimas
KinaccuuKanus THUIIOB TopeHus:: IudQy3MOHHOE TOpEHHE, KHHETUYEeCKOe TOpEHHUE, TOpeHHE
YaCTUYHO CMELIAHHOM cMecu. Mopjenu ropeHus ¢ OfHOW OpyTTo-peakuuen: Moaenb 3elbJoBHYa,
Mozenb AppeHuyca, Moxenb MarHycceHa, KOMOMHUpOBaHHas Mopenb AppeHuyca-MarnycceHa,
mozenbs EDS. Ompenenenue CKOpOCTH TOPEHHST B MOJENISAX TOPEHHUS C OAHOM OpyTTO-peakuuen.
IIpenensr ropeHus. M3MeHeHUE ypaBHEHMU [IBMXKEHHMS M TEIUIONEPEHOCA C YYETOM TOPEHHUS.
HauanbHbie u rpannyHble ycnoBusi. MoaudukaTopsl A71sl TOPEHUSI.

MogennpoBanue U3ITy4EeHHS

Onpenenenne wusnyuyenus. Kpyr zagad. Mogenu TemnoBoro wusmydeHus. llpocreiimme monenu
n3nydeHus: quddy3noHHas Mojenb W MOJENb ONTHYECKH TOHKOTO CIIos. YpaBHEHHE IepeHoca
uznydenus B Jud¢y3uoHHOH Mozpenu. HauanbHble W rpaHuuHble YCIOBUS. Moauduxanus
YpaBHEHUS TEIUIONEPEHOCA [IPU yUeTe U3ITyUCHMUS.

MonenupoBaHue CONPSKEHHOTO TEII000MeHa

Omnpenenenue conpspkeHHoro teroooMena. Kpyr 3agad. Monudukanusi TpaHUUHBIX YCIOBUN TIpU
3aJaHUH yCIIOBHS CONPSDKEHHOTO TerIoo0OMeHa.

MopnenupoBanrue MHOTO(a3HBIX TEUECHUIH

Onpenenenne MHorodasHeix TeueHud. Kpyr 3amau. Kiaccudukanms MHOro(hasHbIX TEUSHUH.
Knaccuduranus ¢azossix nepexonos. Metox VoF (Volume of fluid). YpaBHenue nepeHoca ¢a3ssl B
merone VoF. HauanbHble M T'paHUYHBIE YCIIOBHSL.

MonenupoBaHue ABUKECHUS TeJl

Onpenenenne moaBMXHBIX Ted. Kpyr 3amad. 3akoHbI mepeMelieHus] MOABMKHBIX Tell. AJTOPUTM
MOZEIMPOBaHUS JBIDKeHUS Ten. OrpaHuuuTeny ABMKeHMs Tell. lIpucreHouHble AeMmdupyromume
k03¢ puLmeHTHI.

MOZ[GJ'H/IpOBaHI/Ie BpallCHUA 2JICMCHTOB pacquHoﬁ obmacTtu

Omnpenenenue BpalleHHsI IEMEHTOB pacueTHoi oOmactu. Kpyr 3amad. Monudukanus ypaBHEHUi
JBMKCHUS M TPAHUYHBIX YCIIOBUH NPU y4eTe BpAIlCHHs 3JIEMEHTOB pacyeTHOH 001acTH.

3. Pemenne 3a1a4, npeanojararomux CBsA3b HECKOJIBKUX IIPOTPaMMHBIX KOMIUICKCOB

CBsi3p C IPOrpaMMHBIM KOMIUIEKCOM, MpeIHa3HAYEHHBIM [UIi MOJECIUPOBAHUS JedopMalvu |
HarpeBa KOHCTpykimu (Abaqus). Kpyr 3amad. AnroputM CBS3aHHOTO pEIICHHS —3a/1a4d
B3aMMOJICHCTBHS TOTOKa ¢ JieopMupyeMoii KoHCTpykiued B Abaqus u FlowVision. Ilpucrtennsie
nemngupyronme Ko3hOUIUESHTHI.

CBsI3b C IPOTrPaMMHBIM KOMITJIEKCOM, MpeTHAa3HAYSHHBIM JIJIs perenus 3a1ad ontumuzanuu (10S0).
Kpyr 3amad. OCHOBHBbIE TIOHSTHS ONTHMHU3AIMH. AJITOPUTM CBSI3aHHOTO pPELICHUS 33j1ad
ONITUMU3AINH 33]1a4 adpPO- U THAPOIWHAMUKH B ITporpaMMHbIX koMiutekcax FlowVision u I0SO.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. Mexanuka xuakocty u ra3a [Tekct] : yueOnuk st By3oB / JI. I JlovinsHackuii ; Pex. M-Bom
obpazoBanus PO .— 7-e uzn., uctip. — M. : Jlpoda, 2003 .— 840 c.
2. Teopust morpaanyHoro ciost [Teker] : [y4e0. mocodue mis By3oB] / 1. lllmuxtusr ; nep. ¢ mem. I, A.
Bonsnepra ; oz pea. JI. I. Jlofinguckoro .— 6-e u3n. — M. : Hayxka, 1974 .— 711 c.
3. llpumeHenne nakeTa NpUKIAAHBIX iporpamMM Flow Vision npu n3yd4eHun KypcoB MEXaHHKH
xuakoctu U rasa [Tekcr] : yae0. mocobue 1iist By30B / M-Bo oOpa3oBanus 1 Hayku P,

Mock.u3.-texH. uH-T (Toc. yH-T), Kad. npuknagHoi mexanuku ; b. K. Tkauenko [u ap.] .— 2-e usf.,
ucnp. u nepepad. — M. : MOTH, 2015 .— 98 c.

JomonanTtenyHas uTeparypa
1. Teopetnueckas ¢usuka [Tekcr] : B 10 T. T. 6 : [maponunamuka : y4e0. mocoOue Jist By30B : peK.
M-Bom ob6pazoBanus Poc. ®eneparuu / JI. J1. Jlaunay, E. M. JIndmmn ; mox pen. JI. I1. ITutaeBckoro
.— 5-e u3j1., crepeoTHIl. — 3-€ u3l., nepepad. — M. : dusmarnut, 1986, 1988, 2003, 2006 .— 736 c.
2. Mexanuka criomrHou cpenbl [Texct] : B 2 T. : yueOHUK 171 By30B : pek. M-BoM o6pazoBanus Poc.
®deneparun. T. 1/ JI. K. CenoB ; Mock. roc. yH-T uM. M. B. JIomoHOCOBa .— 6-€ M3]1., CTEPEOTHUIT. —
CIIb. : Jlanb, 2004 .— 528 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://lib.mipt.ru/ — snekrponHas 6ubnmorexa duzrexa
http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe oOpazoBaHHe.
http://benran.ru —6nbnMoTEKa O ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

mporpaMmHbie KoMILiekchl (yaeOnsle Bepcun) Flow Vision, Solid Works.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JlaHHBII KypC OpHMEHTHpPOBAH, B IEPBYIO O4yepellb, Ha CTYJACHTOB, TUIJIOMHbIE PaOOTHI WM HHBIE
HaIpaBJICHUS HAYYHON JEATEIbHOCTH KOTOPBIX CBA3aHHBI PEILICHUEM 3aJad a3po- U THAPOIUHAMUKH. B
IIpoLieCCe U3YUEHUS Kypca CTyAEHTaM Ipe/laraeTcs Ha OCHOBAHMU IIONTYYEHHBIX 3HAHUH BBIIOJIHUTD
KypcoBylo paboty Bo FlowVision, cBfi3aHHYyI0 HampaBieHMEM HX HAy4HOW aesitenbHOCTH. Ecim xe
Hay4Hasl JEATEJIbHOCTh CTY[ICHTA HE IpelIosaraeT pelieHus 3ajad a’po- U TUAPOAUHAMUKU, TO OH
MOXET BBIOpaTb TeMy KypcOBOH paOOThl W3 MPEeNIOKEHHOIO IMPEroJaBaTeieM CIHCKA WM
CaMOCTOSATEJIHO COPMYIHPOBATH TEMY KypCOBOH pabOThI M COITIACOBATH €€ C MPENoIaBaTesIeM.

[lo xaxmoli TeMe NPOBOAMTCA NPAKTUUYECKOE 3aHATHE, HAa KOTOPOM IpENoAaBaTeslb MOAPOOHO
pa30upaeT co CTyIeHTaMH OfIHYy M3 3a]a4 1o Teme. [ Gosee yCrenHoro ocBOeHHs Kypca Mo K01
TEME CTYACHTHI OJIYYaloT JOMAaIlHee 3aJaHHe.

VYenemHoe ocBoeHHe Kypca TpeOyeT OONbIION caMoCTOSTeNbHOH paldoThl cTygeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0MMOe BpeMs 1Jsl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— pelIeHHe 3a1a4 P BBIIOJIHEHUH KYyPCOBOM pabOTHI M IOMAIIHUX 3a/IaHUil;

— YTEHHE PEKOMEH/I0BaHHOM JINTEPATyPBbI;

— TpopaboTKy ydeOHOro Marepuana (10 KOHCIEKTaM JabopaTOpHBIX pPadoT, y4yeOHOW W HaydHOM
JUTEeparype).

PyKkoBOJACTBO W KOHTpPOJIb 32 CaMOCTOSTENLHOH PabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3yNbTare
aHaluM3a WTOTOB JOMAIIHUX 3aJaHUi, TEKYLIET0 COCTOSHUSI KypcOBOH paloThl, a Takke
UHAUBUYaJIbHBIX KOHCYJIbTALUM.



[TokazaTeneM BiajeHUs MaTepPHAIOM CIIYy>KUT YMEHHE CTaBUTh M pemarsh 3aaaud. st popMupoBaHus
YMEHHUS IPUMEHSTH 3HAHUS Ha MIPAKTUKE CTYACHTY HEOOXOANMO pelaTh Kak MOKHO OOJIbLIe 3a1ad.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
HeHTp odpazoBarenbHbIX TporpaMm GAKT
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

K.92. Copokwun, kaua. ¢pu3.-MaT. HayK, CTapIIni IpenogaBaTeb
B.C. Kamnpus, crapimmii mpenogaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

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

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

WCCIIEZIOBATh MaTeMaTHYECKUE MOJICITH HAay4YHOW 3a7ade W HWHTEPIPETHUPOBATH  MOJTYUYCHHEIC
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO | PE3yJIbTaThl
aHAIIM3MPOBATh HAYYHbIC TPOOIEMBI, TOy4YaTh
HOBBIC HAYYHBIC PE3YIbTATHI
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHUsS (crenanu3upOBaHHBIX MaKETOB
[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIIHCKIM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

(MonenMpoBaHUe) € MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHUA NUCHHUILINHBL «Yucmernoe peIICHUC 3a4a4 a3p0 U TUAPOANHAMUKU B IIPOTPAMMHBIX

KOMITIEKCAX» 00yYarONMiCs TOIKEeH:

3HATb:

® OCHOBHBIC TIIOHATHUA U NPHUHIMUIILI
MNpOrpaMMHBIX KOMIUJICKCAX;

YHUCJICHHOI'0 pPCHICHHA 3aaad adpo- U TUAPOAWMHAMHUKU B

* HauboJsiee pacrpoCTpPaHEHHbIC MaTEMaTHYECKNE MOJIEIH, UCTIONIb3yEMbIe [T ONMCAHUS (PU3HUECKUX
MPOLIECCOB NPU ABMKCHUM KHUJKOCTH U ra3a;
+ 0e3pa3MepHbIe KOMIUIEKCHI, XapaKTepHU3yromue Gu3ndecKre Mporecchl Npy IBIKCHUN KUIKOCTH U

rasa;

¢ TOPAAKHU YUCICHHBIX BEJIMYNH, XapaKTCPHBIC JJId PA3JIMYHBIX 3a4a4 adpO- U THAPOANHAMMKU,
° 06H_IYIO K.]'IaCCI/I(bI/IKaI_H/IIO COBPCMCHHBIX ITPOTrPaMMHBIX KOMILJICKCOB.

yMeTh:

*  CO37aTh MPOEKT IS PELICHHUs 33/Ja4d B MIPOrPaMMHOM KOMIUIEKCE: CO37aTh PAacUeTHYIO 00JacTh,
($u3NYIEeCcKy0 MOJIeIb, HaUYaJIbHbIC U TPAHUYHBIC YCIOBHUS, PACUETHYIO CETKY, IIAr M0 BPEMEHU;

* TIPOBECTH MCCIIEIOBAHNE CXOAMMOCTH 10 CETKE, PAaCUeTHON 00acTH, 1Iary 1o BpeMeHH;

. MPOBECTH O0pabOTKy M aHAIW3 TMOJyYEHHBIX PE3yIbTaTOB pPacdyeroB, MPHU HEOOXOAMMOCTH,
CONOCTaBHUTh MX C TEOPETHUECKUMHU MU SKCTIEPUMEHTAIbHBIMU TaHHBIMU;

*  OLEHUTHb TPaHUIBl NPUMEHUMOCTH TOM WM HWHOW MareMaTHYecKOM MOAEIH B IMPOrpaMMHOM

KOMIIJICKCE.




BJIAA€Th:

¢ HaBbIKaMH CaMOCTOATCIBHOIO OCBOCHUA HPOrpaMMHBIX KOMIUICKCOB, IIPCAHA3HAYCHHBIX JIA
MOACIIUPOBAHUA ABUKCHUA KUIKOCTH U ra3a.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBISIETCS B JOpME JOMAIIHUX 3aJaHUI 10 KaXI0H TeMe.



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3a1aHHIl, HMCHOJb3YeMbIX /IJsl OUEHKU 3HAHWIA,
YMeHUii, HABbIKOB

ATTecTanmsi 1O JIUCIUIUIMHE «UHCIEHHOE pelIeHue 3aaad a’po- M TUAPOJAUHAMUKH B
NPOTPAMMHBIX KOMILIEKCaxX» MPOBOAMTCA B (popme sk3ameHa (YCTHOTO). TeKyliuii KOHTPOJIb
NPOBOAMTCS B (opMe KypcoBOil pabothl. JKenmaTelbHO, 4TOOBI TeMa KypCOBOW pabOThl ObLia
CBSi3aHA C JMIUIOMHOW MAarucTepckod pabOTOW WM HHBIM HAlpaBJICHUEM HAyYHOH
NESATEIIbHOCTH CTyIeHTAa. Eciau Ke HampaBlieHUE HAydyHOW JAESITeNbHOCTH CTYICHTa He
MOJpa3yMeBaeT pEIICHUE 33734 a’po- W THUIPOJAWHAMHUKH, TO CTYICHT MOJXET BHIOpaTh B
KaueCTBE TEMbl KypCOBOW pabOThl OAHY M TEM M3 CIHCKAa BO3MOXHBIX KYpPCOBBIX paloT,
KOTOPBI (opMUpYETCS ITPETo1aBaTeIeM.

Texyuuii KOHTPOJIb OCYIIECTBIIsAETCS B hopMe JOMAITHUX 33aJJaHUil M0 KaXI0H TeMe.

I[OMaIIIHee 3ajaHue 1Mo TeMe «BBegenne»

1. VY CTaHOBUTH U HACTPOUTH MPOrpaMMHBIH KoMiuteke FlIowVision Ha nomarniHem
KOMITBIOTEPE.
2. CaMocTosTenbHO TOBTOPUTH 3a/1a4uy JlamrHapHOE TeueHue B TpyOe U3 yueOHOro

nocobus o FlowVision, pazodpannyro Ha cemunape (0e3 moapasaena Vccnenosanue
CXOJIMMOCTH TIO CETKE).

I[OMaIIIHee 3agaHue 1o TeMe «OCHOBHbIE NPUHOUIIBI YHCJICHHOI'0 PEIICHUSA 3a/1a1 HA
npuMepe MoJacJJUpoOBaHUA JIAMUHAPHOI0 ABHKCHUA KUIAKOCTH»

BbImoaHUTE caeayromiue 3aadn u3 yaeoHoro mocodus mo FlowVision:

JlamuHapHOE TedeHHE B TPyOe, moapasesn VccnenoBanue CXOQUMOCTH I10 CETKE,

2. JlamuHapHOe 0O0TeKaHMe WIMHPa, oapasei VccneqoBaHue CX0IMMOCTH 10
pacdeTHO o0JyacTu.

=

3. Teuenue B TpyOe ¢ mepeMeHHBIM CEYEHHUEM.
4. Teuenue B kaHaJe ¢ HCIOIB30BAHHEM MOJIENH 3a30pa.
S. JIBmxeHune He(TH B ILIACTE.

JlomaniHee 3a1anne Mo Teme «MoaeJMpoBaHue JAMUHAPHOTO ABUKEHHS ra3a»
BhINoOHATE ClieAyroIne 3a1a4u u3 yueonoro mocoowus mo FlowVision:

1. CBepx3BYyKOBO€ 00TEKaHHE KIIMHA.

2. ['unep3BykoBoe o0TekaHue chephl.

JomamHee 3axanne no teme «MoaeJnpoBaHne TENI000MeHa»

BeimomHUTE criemyronye 3a1a4n u3 yueOHoro nocoodus no FlowVision:

1. TermmonpoBOAHOCT B TBEPJIOM TEJIE.

2. Brinyx/1eHHas KOHBEKLUA.

3. EcrectBenHas koHBekIMs, oApas3aen BiusHue nepenana remMnepaTypbl Ha XapakTep
TEUCHHS.

JomamHee 3axanne no teme «MoaeanpoBanne TypOyJeHTHOTO ABUKEHUSI AKUAKOCTH U
raza»

BeimoaHuTh creayromume 3aaadu u3 yaeoHoro mocodus mo FlowVision:
1. TypOyneHTHoe TeueHue B Tpyoe.



TypOyneHTHOe 00TeKaHUE TUTACTUHBI.

TypOynentHoe oOTekaHue Mapasvienenunesa.

J103ByKOBOE 00TEKaHHE KPBUIOBOTO MPOQUIISL.

TypOynentnoe oOTekanue ycrymna, moapaszen Vcrnoib30BaHue pa3muyHbIX MOeNei
TypOYJICHTHOCTH.

s wnN

I[OMaIIIHee 3aJJaHueE 1Mo TEME «MO)ICJ'II/IPOBaHI/Ie MacCcCoIepeHoca»

BhImoHUTE Cleayoonme 3aaayn u3 yueonoro mocoodus mo FlowVision:

1. [lepememmBanye HepearupyrOUIUX BEIIECTB.
2. PannoakTuBHBIN pacna, moapas3aen YueT TEIUIOBBIACICHHS TPU PAIHOAKTHBHOM
pacnaje.

JomamHee 3aganue no reme «MoaeJiMpoBaHUE TOPEHUsD)

BhImonHuTE Cleayoonme 3aaayn u3 yueonoro mocoodus mo FlowVision:
1. I'openue npupoHOro rasa B BO3yxe, nojapaszaei Mcrnonb3oBaHue pa3inyHbiX MOAEIEH
TOpPCHHUSL.

Jdomamnee 3aganue no reme «MoaeaupoBanue uziaydenus. Moageauposanue
CONPSIKEHHOT0 TEMJI000MEHa)

BbImoaHUTE creayrolne 3aaaud u3 yaeoHoro mocoous mo FlowVision:
1. TemrooOMeH U3Ty4eHHEM B HEITPO3PAYHOH Cpejie.
2. ConpsikeHHBIM KOHBEKTUBHBIN TETIOOOMEH.

JomamHee 3a7anue no treMe «MoaeJupoBaHue MHOTO(pa3HbIX TeYeHHN»

BbImoaHUATE creayromiue 3a1adu u3 yaeoHoro mocodus mo FlowVision:
1. CBoOopHas CTpysi.
2. BrITecHenne Macia BOIOIO.

I[OMalIIHee 3aJlaHUuE 10 TEME «MO}IQJ’II/IPOBaHI/Ie ABHMKCHUA TEJ»

BeinmomHUTh criemyronye 3a1a4n u3 yueOHoro nocodus no FlowVision:
TpaHc3ByKOBOE 00TEKaHUE KPBUIOBOTO MPOQUIIS.

Teno, nasaromiee Ha TOBEPXHOCTH KUIAKOCTH.

Jlozka, IIIBIBYIIAs IO BOJIE.

BuHToBOI KOMITpECCOD.

el AN

JlomaniHee 3aiaHne Mo TeMe «MoaeJnpoBaHue BPalleHUs 3JIEMEHTOB PACYeTHOIM
odJacTu»

BeimonHuTh creayomnme 3aaaun u3 yueonoro mocoodus mo FlowVision:
1. Bpammaroruiicsi 0ak, 4aCTUYHO 3aI0JTHEHHBIN JKUIKOCTBIO.
IIpumepsb TeM KypPCOBBIX padoT
1. OOTekaHue HUIMHIIPA:

a. Oorekanne nmumHpa mpu 0.5<Re<20
b. Oo0rexanue numuHapa pu 20<Re<80
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oo

EctecTBeHHas KOHBEKIMS MEXKAY ABYMS U30TEPMHUUECKUMU MOBEPXHOCTAMHU:
a. EcrecTBeHHas KOHBEKIIUS MEXKIY IBYMS TOPH30HTAIBHBIMHU IIJIACTHHAMHU TIPH
50<Ra<2000 (neycroitunBocth Penes-benapa).
b. EcrecTBeHHass KOHBEKIUS MEX/Y IBYMS BEPTHKAJIbHBIMHU TUIACTUHAMH TIPH
50<Ra<2000.
C. EcrecTBeHHas KOHBEKIIHS MEXIY IBYMsI COOCHBIMH IUJIUHAPAMH TIPU
50<Ra<2000.
d. EcrectBeHHas KOHBEKIMs MEXIy IByMs mapamu rpu 50<Ra<2000.
Heycroitunocts KenbBruHa-I'enbmrossia.
KonBeknus Bo3ayxa B KOMHATe:
a. KonBekuus ¢ ydeToM BIUSHUS OKHA U OaTapeu Mpu pa3InyHON TeMrepaType
Oatapeu.
b. KoHuBekiyst ¢ y4eTOM BIUSHUS OKHA M OaTaper NP pa3InuHON TeMIeparype
OKHa.
c. KonBekuus ¢ ydeToM BIMSHUS OKHA U KOHAUIIMOHEPA IPU Pa3IMUHOMI
TEMIIepaType OKHa.
d. KoHBeKIUsS ¢ y4eTOM BIUSHHS OKHA M KOHIUIIMOHEPA MPH PA3THYHON MOITHOCTH
KOHJIUITHOHEPA.
KonBekius Bo3ryxa Mex1y OKOHHBIMU PaMaMHU.
KonBekImst BO31yxa OKOJIO CEKIH OaTapeu.

HpI/IMepLI TCOPCTUUCCKHUX BOIIPOCOB K 3K3aMCHY:

10.

TennooOMmen uznyuenueM. Mcnonb3yemble ypaBHEHUS U IPaHUYHBIE YCIOBUS.
JlamuHapHoe nBWkeHue xuakoctu. CBoiicTBa BellecTB. Vcnosb3yeMble ypaBHEHHUS U
rpaHuuHble  ycinoBus. OObeMHBbIE MCTOYHMKHM (Moaudukatopsl). Ormnpenenstoniue
Oe3pa3mepHble napameTpsol. [IpuMeHeHne noyaHaIuTUYECKUX MOJENEH.

JlamunapHoe nBWkeHue rasza. CBoiicTBa BewiecTB. lcronb3yeMmble ypaBHEHUS U
rpaHnyHble yciaoBus. Omnpenensionie 0e3pa3zMepHble TapaMeTphl.

TypOyneHTHOe ABM)KEHUE XKHUJIKOCTH U Trasa. Mcronb3yeMmble ypaBHEHHsI M I'pDaHUYHBIE
ycioBus.  Beibop  mogmeneit  TypOynentHoctu. Ompenensitome  0e3pa3MepHbIe
apaMeTpsl.

TernonepeHoc B KUIKOCTH, Ta3e U TBepjoM Tene. CBoiicTBa BemiecTB. Mcnonb3yembie
yYpaBHEHMsT W TpaHMuyHble YycloBHs. OObeMHBIE MCTOYHUKH (MOJIU(PUKATOPHI).
Omnpenensronue 6e3pa3MepHbIe MapaMeTphl.

Tumnbl 3ama4: 3a7aun BHELIHETO W BHYTPEHHEro OOTEKaHUs, OAHOMEpHbIE, TBYMEPHbIC
IUIOCKUE U OCECMMMETPUYHBIE TEYEHHUs, TpexMmepHble TedeHus. (OcoOEeHHOCTH
paccTaHOBKH I'PaHUYHBIX YCIIOBUI.

Macconepenoc. TedeHMe CMEMIMBAIOIIMXCA  BEIIECTB. XUMHUYECKHE  PEaKIUH.
Hcnonb3yemble ypaBHEHHs U TpaHHuHble ycioBus. Ormnpenensiomue Oe3pa3MepHble
apaMeTpsbl.

3amaun co cBOOOMHOM mOBepXHOCThIO. OAHO(pA3HBIE TEYEHHS C YYETOM TpaHHUIIbI
pazznena. MuorogdasHsie TeueHus. Mcnonapzyemble ypaBHEHUS U TPAaHUYHBIE YCIIOBUSL.
I'openue. Vicnonp3yemble ypaBHEHUsI M TpaHUYHbIE yciaoBUs. BeiOop mMozeneil ropenus.
Monudukaropsl. OrpaHUUUTENH ISl TOPEHUSI.

OcCHOBHBIE TOHATHA W MPUHLUMBI pabOTHI: pacueTHas 00JacThb, (U3MUEcKas MOJEb,
HavaJbHbIE U TPAHUYHBIE YCIOBUS, MOIU(UKATOPHI, pacueTHas CeTKa, Ilar 1o BpeMEeHH.
Yrto Takoe CXOAMMOCTb MO CETKe, pacYeTHOM 001acTH, 1Iary o BpeMeHH.



IIpumepbl 3K3aMeHALMOHHBIX OWJIETOB, HCIOJIL3yeMbIX /IJIS1 IPOBeeHHs IK3aMeHA !

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Teopusi: OCHOBHbIE MOHATUSA U MPUHIUIBI PabOTHI: pacdeTHas 00JacTh, GuzNUYecKas
MOJIeJTh, HAYaIbHBIC U TPAHUYHBIC YCIOBHUS, MOIU(DHUKATOPHI, pacueTHas CETKa, Iar Io
BpeMeHH. YTO Takoe CXOJMMOCTh MO CEeTKE, pacCYeTHON 00JIacTH, 1Iary Mo BpeMEeHHU.

2. Tlpakrtuka: 3agaHue JOKAIBHBIX CUCTEM KOOPIWHAT M BPAIICHHUS.

SK3AMEHAIIMOHHBIN BUJIET Ne 2

1. Teopus: Tumbl 3amau: 3agaudl BHEUIHEIO M BHYTPEHHETO OOTEKaHWs, OJHOMEpPHEIE,
JBYMEpHbIE IUIOCKME M  OCECUMMETPUYHBIC TEUYCHHS, TPEXMEpPHBIC TEUCHHUS.
Oco0eHHOCTH PAaCCTAHOBKU I'PAaHUYHBIX YCIOBUH.

2. Hpaxruka: Dransl 3amycka Ha pacueT. ABropu3anus Ha ConBep-ArenTe. 3amyck
Coungepa. IIpoBenenue pacuera.

SK3AMEHAIIMOHHBIN BUJIET Ne 3

1. Teopus: JlamuHapHoe aABMXEHHE >XUIKOCTH. CBolicTBa BemiecTB. Vcnonb3yemble
ypaBHEHMsT W TpaHUyHble YycloBHs. OObeMHBIE MCTOYHUKH (MOJIU(DUKATOPHI).
Onpenensronie  Oe3pa3MepHbie  mapaMeTpsl. [IpuMeHeHHe  IMOTyaHATUTUYECKHUX
MOJIEJIEN.

2. HpaxkTtuka: Dtansl 3aaHUs CBA3EH MEX/1y 110100IaCTIMU.

SK3AMEHAIIMOHHBIN BUJIET Ne 4

1. Teopwus: JlamunapHoe nBuxeHue raza. CpoiicTBa BemecTB. Vcnoab3yeMble ypaBHEHUS U
rpaHnyHble yciaoBus. Omnpenensionie 0e3pa3zMepHble TapaMeTphl.

2. Ilpaxkrtuka: Dtanbl 337aHus TapaMeTPoOB M000IacTH. 3arpy3Ka MOJIEINH, 3a/laHHe
HAYaJIbHBIX ¥ TPAaHUYHBIX YCJIOBHM, 3a/laHNE Pa3IMYHbIX TUIIOB MOJU(UKATOPOB.

SK3AMEHAIIMOHHBIN BUJIET Ne 5

1. Teopmsa: TermtonepeHoc B JXKHUIKOCTH, Ta3ze M TBepaoM Tene. CBOMCTBa BeIIECTB.
Hcnonp3yemble  ypaBHEHHMss M  TrpaHU4yHble  yclioBUS. OObEeMHbIE  HCTOYHHMKH
(Monudukaropsl).  Omnpenensromue  6e3pa3MepHble  mapaMmeTpbl.  YTo  Takoe
T y3UOHHBIN TEIONEPEHOC, BEIHYXK/ICHHAs U €CTECTBEHHAsE KOHBEKIIHS?

2. Ipaxruka: ['eomerpuueckas Mojeab pacueTHON obsnacTi. OCHOBHBIE 00IIKE
TpeboBanus. JlomyctTumbie popmatel npeactaBieHus. Bo3moxkabie ommOKu B
TEOMETPUUYECKON MOJEIIH.

SK3AMEHALIMOHHBIM BUJIET Ne 6

1. Teopus: TypOyneHTHOe IBUYKEHHE >XUIKOCTH M Ta3za. lcrosnb3yeMble ypaBHEHHS U
rpaHuuHble ycinoBus. Beibop mozeneit TypOynenTHoctu. Onpeaenstomue 6e3pa3MepHble
napaMmeTphl.

2. Hpaxruka: Dtansl 3aanus puszndeckoil moaenu. 3aganue Bemects, @a3 u Monenei.
Br160op Habopa puznyeckux npoueccon B Qasze.



SK3AMEHAIIMOHHBIN BUJIET Ne 7

1. Teopusi: MacconepeHoc. TedeHHE CMEIIMBAIONINUXCS BEIIECTB. XUMUUYECKHE PEaKIIUH.
Hcnonb3yemble ypaBHEHUS W TpaHuUuHbIe ycioBud. Ompexpensmomniye Oe3pa3MepHbIe
napameTphl.

2. Ilpaxrtuka: 3aganue mara no BpemeHu. [IpuHIUIBEI BEIOOpA I1ara Mo BpeMeHH.

SK3AMEHAIIMOHHBIN BUJIET Ne 8

1. Teopusa: 3agaun co CBOOOJHOW MOBEPXHOCTHIO. OnHO(A3HBIE TEUEHHUS C YYETOM
rpaHuibl pazgena. MHorodasnele TedeHus. VMcnonp3yemble ypaBHEHHS U T'pDAaHUYHbBIC
YCIIOBUSI.

2. IIpaktuka: Otobpaxenue pe3ynbraToB. Puznueckue U Mojab30BaTeIbCKIE
nepemenHble. Buapl nepemennsix. Co3aHue U HACTPOIKa mapaMeTpoB OOBEKTOB.
Coznanue 1 HacTpoika mapaMeTpoB ciaoeB. Bunel cioeB. Co3anue BUAeo U3 KapTHHOK.

SK3AMEHAIIMOHHBIN BUJIET Ne 9

1. Teopus: TerooOMeH uznydenueMm. Vcrons3yemMble ypaBHEHUS U TPAHUYHBIE YCIOBHUSL.

2. TMpaktuka: Metoapl 3a1aHus pacueTHOU ceTkr. OCHOBHBIC TIPUHIIUIIBI CO3aHUS
pacuyeTHOU ceTkH. PacueTHas ceTka Ha4aJIbHOTO YpOBHS. I 'eHepaTopbl HEPABHOMEPHOM
pacueTHoM ceTku. Buasl ananranuu. TpeboBanus k pacuetHou cetke. Mccnenopanue
CXOJMMOCTH IO CETKE.

DK3AMEHALIMOHHBIM BUJIET Ne 10

1. Teopus: 'openue. Vcnonb3yemble ypaBHEHUS U TpaHU4YHbIE yciioBus. Bbibop mozaeneit
ropeHus. Moaudukaropsl. OrpaHuYUTENN AJIs TOPEHHUSL.

2. Tpakruka: Co3ganue mMoaABWKHOTO Tena. CriocoObl MOTYYCHHS T€OMETPHUICCKON
MOJIEJIH TeJa. 3alaHne MaCCOBBIX XapaKTEPUCTUK U 3aKOHA JIBH)KECHUS.

4. Kputepuu oueHUBaHUS

oyenka «omauyno  (10)»  evicmasnsemcs  cmyoemmy, nokasaswiemy — 6CecmopoHHUE,
cucmemMamu3upo8anuvle, 2nyooKue 3HaHUus y4eOHOU Npoecpammsbl OUCYUNIUHBL NPU GbINOJIHEHUU
KYpcosou pabomoel, OOMAWHUX 3A0AHUL, Omeeme IK3AMEHAYUOHHO20 Oulema u omeeme HA
80NPOCHL NO NPOSPAMME OUCYUNTUHBL,

oyenxa «omauuno (9)» evicmaensemcs cmyoeHmy, NOKA3ABULEMY CUCTEMAMUSUPOBAHHDbIE,
2nyboKue 3HAHUSL YUEOHOU NpoSpaMMbvl OUCYUNIUHBL NPU BbINOJIHEHUU KYPCOBOU pabombl,
OOMAWHUX 3a0aHUll, Omeenme IK3AMEHAYUOHHO20 Ouiema u omeeme Ha 60NPOCHL O NPOSPAMME
OUCYUNTUHDL,

OYEeHKA «OMIAUYHO (8)» 6blcmasisiemcs CmyoeHmy, HOKA3A6UuieMy CUCMeMamusuposanHble,
3HAHUSL YYEOHOU NPOSPAMMbL OUCYUNTUHBL NPU BbINOTHEHUU KYPCOBOU pabomsvl, OOMAUIHUX
3a0anutl, omeeme O9K3AMEHAYUOHHO20 Oulema u omeeme HA BONPOCLL NO NPOSPAMME
OUCYUNTIUHDL,

OYeHKa «xopouto (7)» eblcmaejsiemcs cmydeHmy, ecjilu OH m@epdo 3Haem mamepuai
IK3AMEHAYUOHHO20 6u/zema, cpaAMOmHO U no cyuiecmey usziazcaent eco, ()eMOHcmpupyem YMerue



NPUMEHANTb NOJIYYEHHblE SHAHUA HA NpAKMUKe npu 6blnoJHEHUU KprO@OlZ pa60mbz U OOMAUIHUX
361061711/{1:2, HO OonyCKaem 6 omeeme Uujlu 6 peuteHuu 3a0ay HeEKomopbsle Hemo4YHoCcmu,

oyenxa «xopowo (6)» evicmagnsemcs cmyoeHmy, eciu OH 3Haem Mamepual IK3aMeHAYyUOHHO2O
bunema, no cyuwjecmsy usiazaem e2o, 0eMOHCMpUpyem ymenue npumMeHsims nojyyeHHvle 3HaHUs
Ha NpaKmuke NpU 6bINOJHEHUU KYPCOB8OU pabomvl U OOMAWHUX 3A0aHUUl, HO Oonyckaem 8
omeeme UlU 8 peuleHuy 3a0ay MHO20 HemoyHocmel,

oyenxa «xopowio (5)» evicmasnsemcs cmyoeHmy, eciu OH 3Haem Mamepual IK3aMeHAYUOHHO2O0
ounema, uznazaem e2o, 0eMOHCMPUpyem yMeHue NpUMeHAMb NOJYYeHHble 3HAHUSA HA NPAKMUKe
npu 8bINOJIHEHUU KYPCOBOU pabomvl U OOMAWHUX 3A0aHUll, He 0Onyckaem 6 omeeme 2pyovix
ouubox;

oyenka «yooeremsopumenvno (4)» evicmagnisemcs cmyoeHmy, eciu 80 6pems O0meemd
9K3AMEHAYUOHHO20 Oulema, npu GblNOJHEHUU KYPCOBOU pabomvl U OOMAWHUX 3A0AHUL OH
NOKA3al (pazMeHmapHulil, Xxapakmep 3HAHUU, HeOOCMAMOYHO NPABUNbHLIE QOPMYIUPOSKU
0a306bIX NOHAMUL, HO NPU IMOM OH 611a0eem OCHOBHLIMU PA30eNaMU YYeOHOU NPOSPaAMMb,
HeoOX00uMbIMU 0151 OAlbHeliue20 00yueHUs.;

oyenka «yooeiemeopumenvho (3)» evicmasnsiemcs cmyoeHmy, eciu 60 6peMs omeema
9K3AMEHAYUOHHO20 Oulema, npu GblNOJHEHUU KYPCOBOU pabomvl U OOMAWHUX 3A0AHUL OH
HOKA3aJl pA3PO3HEHHbIU XAPAKMeED 3HAHUL, HeOOCMAMOYHO NPABUIbHbIE POPMYIUPOSKU OAZ08bIX
NOHAMUL, HAPYWEHUe JI02UYeCKOU NOCIe008aAMENIbHOCMU 6  USLONCEHUU NPOSPAMMHO20
mamepuana, HO Npu dMOM OH Gladeem OCHOBHbIMU pPA30eidmMu Y4eOHOU Npocpammbl,
HeoOX00uUMbIMU Ol OAlbHelule20 00y4eHUs U MOodcem NPUMEHSAMb HOLYYeHHble 3HAHUSA NO
00pasyy 6 CManOapmHoU CUmyayuu;

oyenka «neyoosnemgeopumenvro (2-1)» evicmasnisemcs cmyodewmy, eciu 80 6peMsi Omeemad
9K3AMEHAYUOHHO20 Oulema, OH NOKA3Al, Ymo He 3Haem Oolbuwlell 4acmu OCHOBHO2O
CO0epxHCanusi Y4eOHOU NpocpamMmbl OUCYURTIURBL, OONycKaem epyovle OuuOKY 8 hopMYIUPOBKAX
OCHOBHbBIX NOHAMUL OUCYUNTUHBL U He YMeenm UCNONb308amb NOJYYEeHHble 3HAHUSL NPU PeuleHUl
MUNOBbIX NPAKMUYECKUX 3A0aY.

5. MeToanyeckne MaTepuaJibl, onpee/siionye Npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH

ITopsinok cnaum KypcoBOM:

[Tepen cnavei KypcoBoil pabOThI CTYIEHT AOJKEH 3a0JIarOBPEMEHHO MepeaaTh MpenoiaBaTesto
IIPOEKTBHI, C/ICIIAHHbIE B pAMKaxX BBIMOJIHEHUS KYPCOBOM pabOTHI 71l TOTO, YTOOBI IIPENOAaBaTENh
MIPOBEPUII KOPPEKTHOCTh 3aJaHHBIX IPOCKTOB W IOJYYEHHBIX PE3yJIbTaTOB. Eciu IpPOEKTsI
3a1aHHBI KOPPEKTHO M pe3yNbTaThl aJ€KBAaTHBI, TO CTYACHT IONYCKaeTCs N0 CIayd KypCOBOM
paboTHI.

JlemoHcTpanus pe3yabTaToB KypcoBOM paOOThl MPOMCXOAUT B BHJe mpe3eHTauuu. [Ipu coaue
KypCOBOH paboOThl CTyAeHTY mpeaocTaBisieTcss 10 MUHYT Ha M3JI0XKEHHE MOCTAaHOBKM 3a/laud U
MOJIyYEHHBIX pEe3yJIbTaTOB M 5 MMHYT HAa OTBETHI Ha JOMOJIHUTEIBHBIE BOMPOCHI IO KYPCOBOM.
Bomnpocel nMeOT npaBo 3aAaBaTh KaK IIPENOJaBaTelb Kypca, TaK U CTYIAEHTHI, IOCELaoue
JTaHHBIN KYypC.

[Topsimok MpoBeAeHHs YCTHOTO SK3aMeHa:
K ycTHOMY 5K3aMeHy J0IyCKalOTCsl TOJIBKO CTYACHTHI, CIaBIINE KypCOBBIE pabOTHI.



[Ipu mnpoBeneHMH YCTHOTO »J3K3aMeHa oOydaromiemycs mnpenoctaBiasercs 60 MuHYT Ha
noaroToBky. Ompoc oOydaromierocss Mo OUJIeTy Ha YCTHOM 3K3aMEHE HE JOJDKEH IMPEBBIIIATh
JIBYX aCTPOHOMUYECKUX YaCOB.

Bo Bpemsi mpoBeneHusi 3K3aMeHa MPH MOATOTOBKE OTBETOB HA OWJIETHI O0YYarolmuecs MOTYT
MOJIb30BATHCS MPOTrPaMMON JTUCHUIUIMHBI, KOHCIIEKTAMH JICKIIMI, CEMHMHAPOB U JII000N Ipyroi
JIUTEPATYPOU.

Bo Bpemst npoBeieHus sK3aMeHa MPHU OTBETE 00YYaroIIerocst Ha BOMPOCHI MO OMJIETY WU IO
porpaMMe JUCIUTITNHBI OH HE MOKET MOJIh30BATHCS KOHCIIEKTAMH JICKIIUH M CEMUHAPOB U
000 APYrou IUTepaTyponu.



