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AHHOTANMA

JuctumoinHa "UHcieHHOe pelieHne 3a7ad adpo W THIPOIMHAMHUKH B IPOrPAMMHBIX KOMILIEKcax' oOydaeT
TEXHOJIOTUM TIPUMEHEHHS CPEJICTB KOMITLIOTEPHOTO MOJICIUPOBAHUSI HA OCHOBE IMAKeTa MPUKIIAJHBIX
nporpamMm FlowVision. @opmupyer 6a3oBbie 3HaHUS 00 OOIMIMX NMPUHIUIIAX YHUCICHHOTO PEIICHMs 3ajad
a’po- W THIAPOIWHAMHKH B MPOTPAMMHBIX KOMILJIEKCaX M OCBOEHHE MPOrpaMMHOT0 komruiekca FlowVision
JUISL YMCIICHHOTO PEIICHHsS 3a/1a4 adpo- U THIPOJMHAMUKH. JIaHHBIH Kypc OpUEHTHPOBaH, B MIEPBYIO OYepelb,
Ha CTYJCHTOB, JUIUIOMHBIE pabOTHl MM WHBIC HANpaBICHUS HAYYHOH JESITETHHOCTH KOTOPBIX CBSI3aHHBI
pelieHueM 3afad a’po- M TUAPOOUHAMHUKH. B mpouecce u3yudeHHs Kypca CTyAE€HTaM IMpelaraercs Ha
OCHOBaHHH TMOJYYCHHBIX 3HAHUH BBITIOJIHHUTH KypcoBYyO paboTy Bo Flow Vision, CBsI3aHHYIO HampaBIeHUEM HX

Hay4YHOU JeSATSIILHOCTH.
1. leau u 3apauu

eap AUCUMNIMHBI

- ¢dopmupoBaHue 0a30BBIX 3HAHUK 00 OONIMX MPHUHIMIAX YWUCICHHOTO PEIICHUS 3ajad a’po- |
THIPOJMHAMHKH B TIPOTPAMMHBIX KOMIUIEKCAX W OCBOEHHE MPOrpaMMHOro komiuiekca Flow Vision mis
YHCIICHHOTO PEIICHHMS 3a]1a4 adpo- ¥ THAPOIUHAMHKH.

3agauu AU CHUILIHHBI

* Jarh CcTyleHTaMm 0a30BbIe 3HaHWS 00 OONIMX MPHUHIMIAX YUCIEHHOTO PEUICHHs 3a/lad aj’po- |

TUJIPOANHAMUKHY;
. Hay4uTh

CTYICHTOB pelllaTh 3aJayd a’po- U TIMAPOAMHAMHUKU B IIPOIPAMMHOM KOMILIEKCE

FlowVision: camocTosiTeNnsHO (OPMUPOBATh OCTAHOBKY 3a/1a4d, MPOBOJUTH PACyeT, aHAJIN3UPOBAThH

IIOJIyYEHHBIE PE3YJIbTaThl;

*  BBIPAabOTaTh y CTYJACHTOB HaBBIKHM, MO3BOJIAIONINE OBICTPO OCBaMBATh PA3IMYHbIC MPOrPAMMHBIC
KOMIUJIEKCHI, ITpeTHAa3HAYEHHBIE AJI1 MOJCIMPOBAHNS IBHKEHUS )KUIKOCTH H ra3a.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.2  OcymiecTisieT TIOHCK BapHaHTOB
MOCTAaBIICHHOH  TpoOJIEMHOW  CHUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaTh




[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

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

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
. OCHOBHBIC TOHATHS M IPUHLUIBI YWUCIEHHOIO PEHICHUS 33Ja4 a’po- M THUAPOAMHAMHUKU B
[IPOrpaMMHBIX KOMIUIEKCAX;
* HauOoJiee pacupoCTpaHEHHbIE MaTEMAaTHUYECKUE MOJIEIIN, UCIIONb3yEeMbIe Ul OMHUCAHUS (PU3NIECKUX
IIPOLIECCOB IIPU ABUKCHUHU XKUJKOCTHU U ra3a;
* 0Oe3pa3MepHbIC KOMIUIEKCHI, XapaKTepu3yomue Gu3ndecKue Ipolecchl Ipy IBUKEHUH KHUIKOCTU U
rasa;
* TIOPSIIKM YMCIICHHBIX BEJIMYHMH, XapaKTEPHbIE IS PA3IMYHbIX 33]a4 a3p0- U THAPOINHAMHUKH;
* 00u1yto KIacCU(UKAIHMIO COBPEMEHHBIX TPOrPAMMHBIX KOMITJIEKCOB.

YMETh!
*  CO37aTh IPOEKT Ul PELICHUS 3a7a4yd B MPOrPaMMHOM KOMILJIEKCE: CO3[aTh PACUeTHYIO 00JacTh,
($u3NYIEeCcKy0 MOJIeIb, HaUaJIbHbIC U TPAHUYHBIC YCIOBHUS, PACUETHYIO CETKY, AT M0 BPEMEHU;
* TIPOBECTH MCCIIEIOBAHNE CXOAMMOCTH 10 CETKE, PAaCUeTHON 001acTH, 1Iary 1o BpeMeHH;
. IpOBECTH O0pabOTKy M aHalIM3 TONYYEHHBIX pE3yJbTaTOB pacyeToB, NPU HEOOXOIMMOCTH,
COIIOCTABUTh UX C TEOPETUUECKUMHU WIN IKCIIEPUMEHTAIbHBIMU JaHHBIMU;
*  OLCHUTh TPaHMLBI MPUMEHUMOCTH TOM WM MHOM MareMaTH4eCcKOM MOJEIW B MPOTPaMMHOM
KOMILJIEKCE.

BJIaJIETh:

¢ HaBbIKaMHU CaMOCTOATCIBHOIO OCBOCHUA MNPOrpaMMHBIX KOMIUICKCOB, IIPEAHA3HAYCHHBIX IJIA
MOACIIUPOBAHUA ABUKCHUA KUJKOCTH U ra3a.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenne 2 25
OCHOBHBIC ~ TNPHUHIMIIBI ~ YUCICHHOTO
2 S 26 25
pemeHns 3a1a4y
3 Pemenue 3a1ay, npeanoiaraonx CBA3b ’ 75
HECKOJIbKUX TPOTPAaMMHBIX 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. Beenenue

BerauciurensHas ruapopuHamuka. O030p NpOrpaMMHBIX KOMIUIGKCOB JUISi  PEILCHUS  3a1ad
BBIYMCIUTENLHON ruaponuHaMuku. [Iporpammubiii kommuiekc FlowVision, ocHOBHBIE oOnacTu
npuMeHeHs. OCHOBHbBIE TIOHSATHS W TPUHIMNBI paboTel Bo FlowVision: pacyerHas o6macts,
¢dusnuecKkas Mojiesb, HaYaIbHbIC W TPAHUYHBIC YCIIOBHS, MOJU(HUKATOPBI, pacyeTHasi CETKa, IIar 1o
BPEMCHH.

2. OCHOBHbIE IPUHIUIIBI YUCIIEHHOTO PEIICHUS 3a/1a4

OCHOBHBIE TPUHIMIIBI YHCICHHOTO pEIIeHHs 3aJad Ha MpUMepe MOJCIMPOBAHUS JIAMHUHAPHOTO
JBIDKCHUS JKUJIKOCTH.

OmpeneneHne JaMHHAPHOTO TEUEHHS ABIKEHUS )unkoctu. Kpyr 3amau. YpaBuenus HaBbe-Crokca
IUISL OTIMCAHMS BYDKEHMS KuAKocTH. Omnpenensronye cBoiicTa BemecTs. HauanbHble U rpaHUYHbIE
ycnoBusi. Moaudukarops! (00b€MHbBIE HCTOUHUKH) [UIsS YPAaBHEHUH JABHKECHUS. YUET CHIIBI TSKECTH.
I'mapocrarnueckoe npubmmkenue. Teopust momobusi. [1-teopema. Ompenensitomniye Oe3pa3sMepHbIC
napameTpébl.

Jluckperusanus 1o MPOCTPAHCTBY U BpeMEHH. MeToa KOHEYHBIX 00beMOB. PEKOHCTpYKIMS BHYTpH
STYCHKH.

TpeGoBaHMA K TIeOMETPUYECKOW MOJENH, AOMyCTUMBbIC ()OPMAThl MPEACTaBICHHS, BO3MOMKHBIC
OLIMOKY B TEOMETPUYIECKON Moaen. CXOIMMOCTB pelIeHHs IO PacueTHOH 00IacTu.

Oranel 3amanus Qu3uveckol mMoxenu. 3amaHue BemecTs, a3 u mojenei. OOmas kiaccuukanus
¢dusnyeckux npoieccoB. Beibop Habopa puzmueckux mporeccos B ase.

Otansl 3aJaHus MapaMeTpoB Moao0iacTH. 3arpy3ka MOJEIH, 33JaHUE HAYaJbHBIX U TPAHUYHBIX
YCIIOBUH, 3a7]aHue Pa3IUYHBIX THIIOB MO (PUKATOPOB.

Mertonb! 3amanus pacueTHO ceTku. OCHOBHBIC NMPHHIUITBI CO3/IaHHS PacueTHOM ceTku. PacuerHas
CETKa Ha4yaJbHOIO YypOBHsS. leHeparopbl HEPAaBHOMEPHON pAacuyeTHOM CETKU. Buabl ajgantanud.
TpeOoBanuss Kk pacyetHoW cerke. CxommmocTe 1O  pacueTHOH cerke. [IpumeHeHue
MONyaHAINTHIECKUX MOojiesel (Mo/ieib 3a30pa).

3aganue mara no BpeMmeHH. llpuHumnsl BeIOOpa mara mo BpeMmeHH. CXOOMMOCTh MO IHIAary Io
BPEMEHH.

BapuaHThl 3a1aHUS YCIIOBHI OCTAaHOBKH pacyera.

OcHOBHBIE CLIOCOOBI OTOOpAKEHUS Pe3yIbTATOB.

OCOOEHHOCTH TOCTAHOBKH 3ala4d BHCIIHCTO W BHYTPCHHCIO O6TeKaHI/I$I, OJHOMCPHBIX 3aja4,
ABYMEPHBIX INIOCKHUX U OCECCUMMETPUYIHBIX 3a/la4, TPCXMCPHBIX 3aJ1ay.

MopnenupoBaHue JJaMUHApHOIO IBUXKEHUS Ia3a

Omnpenenenue JTaMUHApHOTO ABIKeHUs raza. Kpyr 3anmad. YpaBuenus Haswre-CtTokca, ypaBHEHUE
MepeHoca SHEPTHH U YPaBHEHHUE COCTOSIHUS 17151 ONMCAaHUs ABMKEHUs ra3za. HauanbHble v rpaHUYHBIC
ycnous. Onpenenstoiiue cBoiicTa BemecTs. Yncno Maxa. Kputepuu nepexona oT MOAETHPOBAHUS
TEUEHUS JKUAKOCTH K MOJICIMPOBAHUIO TeUCHHUS Ta3a. M3enTponnueckue GopMysbl.

MopaenupoBaHue TerionepeHoca

Onpenenenne teronepeHoca. Kpyr 3agad. YpaBHeHus TeIuionepeHoca B ra3e KUAKOCTH U TBEPAOM
tesie. HauanpHble n rpannuHble ycnoBus. Onpenensionie cBoiicTBa BemecTB. MonugukaTopsl s
ypaBHeHUs1 TeruioniepeHoca. [Iuddy3noHHBII TemmonepeHoc, BBIHYXKIEHHas W CcBOOOIHAs
koHBeKIMU. Onpenenstomue 6e3pa3MepHble KOMITIEKChl: yncio [panatis, yncio Hyccensra, yncio
I'pacroda, uncno Penes.

MopaenupoBanue TypOyJSeHTHBIX TEUCHUN )KUIKOCTH U ra3a



Omnpenenenne TypOyaeHTHOro TteueHus. Kpyr 3agad. YciaoBusST BO3HMKHOBEHHS TYpPOYJIEHTHOTO
tedenusi. Yucno PeitHonbaca. Kackanuelii nepeHoc sHepruu B TypOyJIeHTHBIX TedeHusix. OOrmas
knaccuukanus mopeneir TypOymentHoctd: RANS, LES, DNS. Knaccuyeckue BuAbsl Mozeneit
TypOynentHocTn cemelictBa RANS: cemeiictBo mojeneit k-, SST u SA Monens TypOyIeHTHOCTH.
Beibop wmopeneit TypOynaentHocTH. IpanmuyHble ycioBusi. B3aumopelcTBHE €O CTEHKOH.
Jlorapudmuueckuii TOrpaHUYHBIN CIIOH U BA3KHIA TIOACION, y+.

VYpaBHeHus TypOyneHTHOTo Teruoneperoca. TypOynenTHoe uncio [Ipanamis.

MopnenupoBaHue MaccolepeHoca

Onpenenenue macconepeHoca. Kpyr 3anau. Ilonstue cmecu Bemects. OnpeneneHue CBOUCTB CMECH.
VYpaBHenus: maccomnepenoca. OnpHockopoctHoe npubmmwkenune. Yucno Hlmuara u uncno Jlsroucca.
W3meHeHne ypaBHEHWH JBM)KEHHE, TEIUIONEpEHOca M YpaBHEHHWH IepeHoca TypOyJIeHTHBIX
MapaMeTpoB C YYETOM HAIWYMs HECKOJIBbKUX BellecTB. HauanbHble W rpaHu4HbIe ycinoBus. Peakiun
Iepexo/ia OHUX BELIECTB B Ipyrue (XUMHUYECKHE PEaKLUH, PaANOAKTUBHBIN pacnal u mp.).

MognenupoBaHue ropeHus

Onpenenenne ropenus. Kpyr 3amad. YcioBus mosiBieHust ycTodunmBoro ropenus. IIpocreifmas
Kinaccuukanuss THUIIOB TopeHus: anp@dy3rMoHHOEe TOpEHHE, KUHETHYECKOe TOpEeHHE, TOpeHHe
YaCTUYHO CMELIaHHOH cMecu. Mojenu ropeHust ¢ ogHON OpyTTO-peakuueil: Monmens 3enbIoBUYA,
Mozenb AppeHuyca, Mozpens MarHycceHa, KOMOMHUpPOBaHHas Mopenb AppeHuyca-MarHycceHa,
mozens EDS. Ompenenenue ckopocTd TopeHHs B MOAECISIX TOPEHHS C OIHOW OpyTTO-peakuueil.
IIpenensl ropeHus. M3MeHeHHE YpaBHEHMM [BW)KEHHUS M TEIUIONEPEHOCA C YYETOM TIOPEHUS.
HauanbHbie u rpannyHble ycnoBusi. MoaudukaTopsl A5l TOPEHUS.

MogennpoBaHue U3ITy4EeHHS

Onpenenenne wusnyuyenus. Kpyr zagad. Mogenu temnoBoro wusmydeHus. llpocreiimme monenu
n3nydeHus: qudQy3HoHHas Mojenb W MOJENb ONTHYECKHM TOHKOTO CIlIos. YpaBHEHHE IepeHoca
nznydyenns B auddysumonHord Mopmenu. HavaneHble W rpaHuuHble  ycnoBus. Moaudukanus
ypaBHEHUS TEIUIONEPEHOCA [IPU yUeTe U3ITyUCHMUS.

MonenupoBaHue CONPSKEHHOTO TeII000MeHa

Omnpenenenue comnpspkeHHoOro TeroooMeHa. Kpyr 3amau. Moauukanys rpaHUYHBIX yCIOBUH NpH
3aJ]aHUM YCIIOBUS COMPSKEHHOTO TEIUIOOOMEHa.

MonenmupoBanue MHOTO(A3HBIX TEUESHHI

Onpenenenne MHorodasHeix TedeHnd. Kpyr 3agad. Knaccudukarmusi MHOTO(QA3HBIX TEUEHUH.
Knaccuduranus ¢azossix nepexonos. Merog VoF (Volume of fluid). YpaBuenue nepenoca ¢assl B
merone VoF. HauanbHble M TpaHUYHBIE YCIIOBHSL.

MonenupoBaHue ABUKECHUS TeJl

Onpenenenne monBWXHBIX Ted. Kpyr 3amad. 3akoHbl NEpeMELICHUs MOIBMKHBIX Tel. AJTOPUTM
MOZEIMPOBaHUS JBIKeHUs Tenl. OrpaHuuutenu B eHHs Tes. IlpucreHounsle nemmdupyronme
k03¢ puLmeHTHI.

MOZ[GJ'H/IpOBaHI/Ie BpaliCHU:A 2JICMCHTOB pacquHoﬁ obmacTtu

Omnpenenenue BpalleHHs IEMEHTOB pacueTHoi oOmactu. Kpyr 3amad. Monudukanus ypaBHEeHUit
JBMKCHUS M TPAHUYHBIX YCIIOBUH ITPU y4eTe BpaIleHHs 3JIEMEHTOB pacyeTHOM 00IacTH.

3. Pemenne 3a1a4, npeanojararomux CBsa3b HECKOJIBKUX IIPOTPaMMHBIX KOMIUICKCOB

CBsi3p C NPOrpaMMHBIM KOMIUIEKCOM, IpPEAHA3HAYCHHBIM JUISI MOJAEIMpOBaHMA Aedopmanuu u
HarpeBa KoHCTpykimu (Abaqus). Kpyr 3amad. AJNTOpUTM CBSI3aHHOTO pEIICHUS  3aJa4yd
B3aMMOJICHCTBHS TIOTOKa ¢ aedopmupyemoit koHcTpyKiuei B Abaqus u FlowVision. Ilpucrennsie
nemmndupytomire ko3hHUIUEHTEI.

CBsI3b C IPOrpaMMHBIM KOMITJIEKCOM, TPeIHA3HAUYSHHBIM ISl pemeHus 3a1ad ontumuzanuu (10S0).
Kpyr 3amad. OCHOBHBIC TOHSTHS ONTUMH3ALUH. AJITOPUTM CBS3aHHOTO pEIICHHS 3a1ad
ONITUMU3AINH 33]1a4 adpPO- U THAPOIWHAMUKH B ITporpaMMHbIX koMiutekcax FlowVision u I0SO.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (TIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Mexanuka xuakocty u raza [Tekct] : yueObnuk st By3oB / JI. T JlovnsHckuii ; Pex. M-Bom
obpazoBanus PO .— 7-e uzn., uctip. — M. : JIpoda, 2003 .— 840 c.
2. Teopust morpaamygnoro cios [Tekcr] : [y4e0. mocodue mis By3oB] / 1. Illmuxtusr ; nep. ¢ mem. I, A.
Bonsnepra ; nog pea. JI. I. Jlofinsguckoro .— 6-e u3n. — M. : Hayxka, 1974 .— 711 c.
3. llpuMeHenne nakeTa NpUKIAAHBIX iporpamMmM Flow Vision npu nu3yd4eHu#n 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. npuxnagHoi 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. JIndmmun ; mox pen. JI. I1. ITutaeBckoro
.— 5-e u3j., crepeoTHil. — 3-€ u3l., nepepad. — M. : dusmarnut, 1986, 1988, 2003, 2006 .— 736 c.
2. Mexanuka criomrHoi 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-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://lib.mipt.ru/ — snekrponHas 6ubnmorexa dusrexa
http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe).
http://benran.ru —6nbnMoTEKa O ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

mporpamMMmHbie KoMIuiekehl (yueOnsle Bepcun) Flow Vision, Solid Works.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JlaHHBII KypC OpHUEHTHUPOBAaH, B NEPBYIO OYepedb, HAa CTYAEHTOB, IUIUIOMHBIE PAaOOThl WJIM HHBIE
HaNpaBJICHUS HAyYHOU AEATEIBHOCTH KOTOPBIX CBSI3aHHBI PEIICHUEM 33/1a4 a3pO- U TUAPOJUHAMUKH. B
IIpoLIECCe U3YYEHUsS Kypca CTyIAEeHTaM IpeaJlaraeTcsi Ha OCHOBAaHUY IOJIyYEHHBIX 3HAHUN BBIIOJIHUTD
KypcoBylo paboty Bo FlowVision, cBs3aHHyIO HallpaBlIeHHEM WX Hay4HOH nestenbHOCTH. Ecim ke
Hay4Hasl JEATEJIbHOCTh CTYICHTA HE IpelIosaraeT peleHus 3ajad a’po- U TUAPOAUHAMUKU, TO OH
MOXET BBIOpaTb TEMY KypCcOBOH pabOThl M3 MNPEIIOKEHHOTO NPENoJaBaTesieM CIUCKAa WIH
CaMOCTOSATEJIEHO COPMYIHUPOBATH TEMY KypCOBOM paOOThI M COITIACOBATH €€ C MPEMoIaBaTesIeM.

[lo kaxxpolt TeMe NpPOBOAMTCA MPAKTUYECKOE 3aHiITHE, Ha KOTOPOM HpenojaBaresib MoAPOOHO
pa30bupaer co CTyAeHTaMu OAHY M3 3ajad 1o teme. s Gosee yCrenHoro 0CBOSHHs Kypca Mo KXo
TEME CTYACHTHI OJIYYaloT JOMAaIlHee 3aJaHHe.

VYenemHoe ocBoeHHE Kypca TpeOyeT OONBLION caMOCTOSTENbHOW paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0MMOe BpeMs 7Sl pabOoThI CTy/IEHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:
— pelIeHHe 3a1a4 TP BBIIOJIHEHUH KYyPCOBO pabOTHI M IOMAIIIHUX 3a/IaHUil;



— YTEHHE PEKOMEH/I0BaHHOM JINTEPATYPBbI;
— TpopaboTKy ydeOHOro Marepuaia (M0 KOHCIIEKTaM J1abopaTopHBIX padoT, y4eOHOW W Hay4HOM
JUTEeparype).

PyKoBOJCTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHalM3a WTOrOB JIOMAallHUX 33/JaHui, TEKYyIIEro COCTOSHHUS KypcOBOW palOThl, a TaKke
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

ITokazareneM BiajieHUs MaTepuaioM CIy)KUT yMEHHE CTaBUTh U pemars 3aga4uu. /i popmupoBaHus
YMEHHUS IPUMEHSTh 3HAHUS Ha MIPAKTUKE CTYACHTY HEOOXOANMO peIaTh Kak MOKHO OOJIbLIe 3a/1a4.

HpI/I IOoATrOTOBKE BO3MOXXHO MCITIOJIB30BAHUC CICAYIONINX MATCPUAIIOB:

1. I1.Poy4, BerancnutensHasd ruapoauHamuka. M.: Mup, 1976.

2. I0H. A.A. MogenupoBanue TypOyIeHTHBIX TeueHUH. 2-¢ u3d., ucnp. u non. M: KHkHBIN 1BOp
«JINBPOKOMY, 2010, 352 c.

3. 1O.Bapnarm, Y. Maac, P. /Iu66n, ['openue. duznueckne 1 XUMHYECKUE ACTIEKTHI, MOACITUPOBAHHE,
9KCIIEpUMEHTBI, 00pa3oBaHue 3arpsi3Hstomux seuects. — M.: DUSMATIINUT, 2003, 352 c.

4. Dprens I. mi. (pen.) IlyreBomurens Ilpannmis mo ruapoaspomuHamuke. Mocksa-Mbkesck: HUIL]
«PerynspHas 1 xaoTu4eckasi AMHaMUKa», THCTUTYT KOMIIBIOTEpHBIX HccaenoBanuii, 2007, 776 c.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MpuKIaAHON MEXaHUKH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

A.C. llumaesa, kaua. (pu3.-MaT. HayK, CTApUIMN PENo/aBaTelib
K.2. Copokwun, kaua. ¢pu3.-MaT. HayK, CTaplIni IpenoaaBaTeb
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  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

pelieHus
OCHOBE

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

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], 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 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

WCCIIEZIOBATh MaTeMaTHYECKUE MOJICITH HAy4YHOW 3aja4e W HHTEPIPETUPOBATH  IOJyYEHHBIC
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO | PE3yJIbTaThl
aHAIIM3MPOBATh HAYYHbIC TPOOIEMBI, TOy4YaTh
HOBBIC HAYYHBIC PE3YIbTATHI
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
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

(MonenupoBaHKe) C MCIOIb30BAaHMEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
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 W IPUHIMUIIBI
MNpOrpaMMHBIX KOMIUJICKCAX;

YHUCJIICHHOI'0 PpCHICHUA 3aJad aspo- U TUApPOJMHAMHUKH B

* Haubosee pacripoCTpaHEHHbIE MATEMAaTHYECKUE MOJIENHN, UCIIONb3yEeMbIe TSl OMMCAHUS (PU3NYECKUX
MPOLIECCOB NPU ABMKCHUM KHUJKOCTH U ra3a;
+ 0e3pa3MepHbIe KOMIUIEKCHI, XapaKTepH3yIoIue GU3NIeCKHe MPOLECChl MPH ABUKEHHH KHUJIKOCTH U

rasa;

¢ TOPAAKHU YUCICHHBIX BEJIMYNH, XapaKTCPHBIC JJId PA3JIMYHBIX 3a4a4 adpO- U THAPOANHAMMKU,
° 06H_IYIO Knaccn(bmcaumo COBPCMCHHBIX ITPOTrPaMMHBIX KOMILJICKCOB.

yMeThb:




*  CO3/aTh IPOEKT Ul PEUICHHUS 3aJa4yd B NMPOrPAMMHOM KOMILJIEKCE: CO3[aTh PACUETHYIO 00JIacTh,
(bu3nYecKy0 MOJeIb, HaYaJIbHbIC U TPAHIUYHbIC YCIIOBUS, PACYETHYIO CETKY, ILIar 110 BPEMEHH;
* IPOBECTH MCCIICIOBAHNE CXOIMMOCTH 10 CETKE, PACUETHOM 00JIaCcTH, IIary 110 BPEMEHH;
. NPOBECTH O0pabOTKYy M aHaiW3 TONYYEeHHBIX pE3yJAbTaTOB pacyeToB, NPU HEOOXOIUMOCTH,
COMOCTABHUTh MX C TEOPETHUSCKUMHU WU SKCTIEPUMEHTAIbHBIMU JIaHHBIMH;
*  OLCHHUTHh TI'PAHULBI NPUMEHUMOCTH TOW WM WHOW MaTeMaTHYeCKOH MOJENU B HPOrPaMMHOM
KOMILJIEKCE.

BJIA/IETh:
* HaBBIKAMH CaMOCTOSITEJIBHOTO OCBOCHHS IPOTPAMMHBIX KOMIUICKCOB, INpEIHA3HAYCHHBIX LIS
MOJICJIUPOBAHUS IBHKCHHS )KUIKOCTH U Ta3a.

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

Texymuii KOHTPOIb OCYIIECTRIAETCS B OpME JOMAITHUX 3aJ]aHUi TI0 KQXK]IOH TeMeE.



3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 33/IaHUI, HCNOJIb3YyeMBbIX I8 OLEHKH 3HAHWIA,
YMEHH, HABbIKOB

AtrecTanms 1o aucuuIUIMHE «UMCIeHHOe pelleHue 3ajad  a’dpo- M TUAPOJAMHAMUKH B
NpOrpaMMHBIX KoMIUlekcax (Ha mpumepe FlowVision)» mpoBomutcs B dopme KypcoBoil u
sKk3aMeHa (yctHoro). XKenarenbHo, YTOObI TeMa KypcoBOM paboThl OblIa CBsA3aHA C JUIJIOMHOM
MarucTepckoil paboToi WM MHBIM HAIllpaBJICHHEM HAay4YHOW JEATENbHOCTU CTyAeHTa. Ecim ke
HaIPaBJICHUE HAYYHOM NEATEIbHOCTH CTYACHTAa HE IOJPAa3yMEBaeT pPELICHHE 3alad a’po- U
THJIPOAMHAMUKH, TO CTYJICHT MOKET BHIOPATh B KAUECTBE TEMBI KypCOBOM pabOTHI OHY U TEM U3
CIMCKa BO3MOKHBIX KYPCOBBIX paboT, KOTOPbIH (hopMupyercs npenoaBaTeeMm.

Texkyuuit KOHTPOJIb OCYIIECTBIIsAETCS B hopMe JOMAITHUX 33aJJaHUl MO KaXJI0H TeMe.

Jlomaminee 3aganue no treme «BBeaenue»

1. VY CTaHOBUTH U HACTPOUTH MIPOTPaMMHBI KoMiuieke FlIowVision Ha nomarniHem
KOMITBIOTEPE.
2. CaMocTosTenbHO TOBTOPHUTH 3a/1a4uy JlamMrHapHOE TeueHue B TpyOe U3 yueOHOro

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

Z[OMaumee 3aJaHue 1o TeMe «OcHOBHBIE NPUHIUINBI YUCJICHHOI'0 PEIICHUA 3a/1a4 HA
npumMepe MoJacJJMpoOBaHUA JIAMUHAPHOI0 ABH/KCHUA KUAKOCTH»

BbImoaHUATE caeayromiue 3aaadn u3 yaeoHoro mocoodus mo FlowVision:
1. JlamuHapHOE TedeHHE B TPyOE, moapasen VccinenoBaHue CX0IMMOCTH IO CETKE,
2. JlamuHapHOe oO0TeKaHHe UIMHIpa, moaApasaen MceciaenoBanue CXOAUMOCTH 10
pacdeTHO o0JacTu.

3. Tedenue B TpyOe ¢ IEpeMEHHBIM CEUYCHHUEM.
4. Teuenue B kaHaJe ¢ HCIOIB30BAHHEM MOJIENH 3a30pa.
S. JIBr>xeHune He(TH B ILIACTE.

JlomamHee 3aqaHue 1Mo Teme «MoaeJHpoOBaHNe JIAMUHAPHOTO IBUKEHHUSI ra3a»
BhINOMHATE ClieAyroIne 3a1a4u u3 yueonoro mocoowus mo FlowVision:

1. CBepx3ByKOBOE 00TEKaHHE KIIMHA.

2. ['unep3BykoBoe oOTekaHue chephl.

I[OMalIIHee 3aJlaHuE 10 TEME «Mone.uuponanne TemJI000MeHa»

BeimomHUTE criemyronye 3a1a4n u3 yueOHoro nocodus no FlowVision:

1. TennonpoBoAHOCTE B TBEPIAOM TEIIE.

2. Brinyx/1eHHas KOHBEKIHUA.

3. EcrecTBeHHas KOHBeKIMS, MoApa3aen BiusHue nepenana teMiepaTypbl Ha XapakTep
TEYCHUS.

Jomamnee 3axanne no teme «MoaeanpoBanne TypOyJeHTHOTO ABHKEHUSI KUAKOCTH U
raza»

BeimonHuTh ceayromue 3amauu u3 yaeoHoro mocoous o FlowVision:
1. TypOyneHTHoe TeueHue B Tpyoe.
2. TypOynenTHoe 00TeKaHue MIIaCTHHBI.



3. TypOyneHTHOE 00TeKaHUEe MapalieIenuIea.
4, Jl03ByKOBOE 00TeKaHNE KPBUIOBOTO MPOQHIIS.
5. TypOynentnoe oO0Tekanue ycrymna, moapaszen Vcrnoib30BaHue pa3muyHbIX MOeNeiH

TypOYJICHTHOCTH.
JlomamHee 3a7aHue 10 TeMe «MoeJJMpoOBaHUEe MACCOTIEPEHOCAY

BhImoHuTE Cleayoonme 3aaayn u3 yueonoro mocoodus mo FlowVision:

1. [lepememmBanye HepearupyrOUIUX BEIIECTB.
2. PanuoakTuBHBIN pacnai, moapas3aen YueT TEIUIOBBIACICHHS PU PAIHOAKTUBHOM
pacnaje.

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

BhImoHuTh Cleayoonme 3aaayn u3 yueonoro mocoodus mo FlowVision:
1. ['openue mpupoaHOTO Ta3a B BO3IyXe, Mopasaen Mcnoap30BaHue pa3IuIHbIX MOIETeH
TOpPCHHUSL.

Jomamnee 3aganue no reme «MoaeaupoBanue uziayuyeHus. MoaeaupoBanue
CONPSIKEHHOT0 TEMJI00OMEHA)

BbImoHUTE creayroline 3aaaud u3 yaeoHoro mocoous mo FlowVision:
1. TemrooOMeH H3Ty4CHHEM B HEIIPO3PAYHOH Cpejie.
2. ConpsikeHHBIM KOHBEKTUBHBIN TETIOOOMEH.

Jomamnee 3aganue no reme «MoaeMmpoBaHue MHOTO(A3ZHBIX TeYEHH I

BbImoaHUTE creayromine 3aaaud u3 yaeoHnoro mocodus mo FlowVision:
1. CBoOopHas CTpysi.
2. BrITecHenne Macia BOJIOIO.

I[0Ma1m{ee 3aJlaHMEC IO TeME «Mozle.]mponalme ABHKCHUSA TEJD>

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

Teno, nnasaromiee Ha TOBEPXHOCTU KUIAKOCTH.

Jlozka, IIIBbIBYIIAs IO BOJIE.

BunToBOIT KOMITpECCOD.

el AN

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

BeimomHUTE criemyronye 3a1a4n u3 yueOHoro nocoodus no FlowVision:
1. Bpamiaroniuiicst 6ak, 4aCTUYHO 3aIIOJIHEHHBIN J)KUIKOCTBIO.

IIpumepsl TeM KypcoBbIX padoT

1. OO0Tekanne NUINHIPA:
a. Oo6tekanne mumuHapa mpu 0.5<Re<20
b. OoOrexanue numuHapa pu 20<Re<80
2. EcTecTBeHHAss KOHBEKIIHSI MY ABYMS M30TEPMHUSCKAMU TTOBEPXHOCTAMHU:



a. EcrecTBennas KOHBCKIUA MCXKIAY ABYMS I'OPU30OHTAJIbHBIMU IIJIACTUHAMU ITPU
50<Ra<2000 (neycroituuBocth Penesi-benapa).
b. EcrecTBeHHas KOHBEKIIMS MY JBYMSI BEPTHKAJIbHBIMU TIACTUHAMU TIPH

50<Ra<2000.
C. EctecTBenHast KOHBEKIIUS MEXKAY IBYMsI COOCHBIMU IMJIMHIPAMU TIPU
50<Ra<2000.
d. EcrectBeHHast KOHBEKIUs MEXAY IByMs mapamu rpu 50<Ra<2000.
3. Heycroiiunocts KenbBruHa-I'enpMrossia.
4. KonBeknus Bo3ayxa B KOMHATe:
a. KonBekuus ¢ yueToM BIMSHUS OKHA U OaTapeu MU pa3InYHOM Temmeparype
Oatapeu.
b. KonBekuus ¢ y4eTOM BIHSHHS OKHA U OaTtaper IpH Pa3InyHON TeMIlepaType
OKHa.

c. KouBekuus ¢ yueToM BIHSHUS OKHA U KOHIHMIIMOHEPA MPH Pa3TMYHON
TEeMIIEpaType OKHa.
d. KoHBekIus ¢ y4eTOM BIUSHHS OKHA M KOHIUIIMOHEPA MPH Pa3IMYHON MOITHOCTH

KOHJTUIIUOHEPA.
5. KonBekuus Bo3ayxa MEX1y OKOHHBIMH paMaMH.
6. KonBekImst BO3yxa OKOJIO CEKIH OaTapeu.

HpI/IMepr IK3aMCHAIIMOHHBIX 6I/IJ16TOB, HCIOJb3YEMBbIX /ISl IPOBEACHUSA IK3aMEHA!

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. Teopusi: OCHOBHbIC MOHATUSA U MPUHIMUMBI PabOTHI: pacueTHas 001acTh, GuzUUYECcKas
MOJIeJTh, HAYAIbHBIC U TPAHUYHBIC YCIOBUS, MOIU(DHUKATOPHI, pacyeTHAsl CeTKa, Iar 1o
BpeMeHH. UTO Takoe CXOAMMOCTh 0 CEeTKE, paCyeTHON 001acTH, IIary Mo BpeMeHHU.

2. Tlpaxrtuka: 3agaHue JOKATBHBIX CUCTEM KOOPIWHAT M BPAIICHHUS.

SK3AMEHAIIMOHHBIN BUJIET Ne 2

1. Teopmsa: Tunbl 3amau: 3a7a4d BHEIIHETO M BHYTPEHHETO0 OOTEKaHHWs, OJHOMEpHBIE,
JIBYMEpHbIE IUIOCKHE W OCECHMMETPHUYHBIC TEUYCHHUsS, TPEXMEpPHBIE TECUCHHS.
OCo0eHHOCTH PAaCCTAHOBKU T'PAaHUYHBIX YCIOBUH.

2. THpaxruka: Dtansl 3amycka Ha pacueT. ABropu3anus Ha ConBep-ArenTe. 3amyck
Congepa. IIpoBenenue pacuera.

DK3AMEHAILIMOHHBIN BUJIET Ne 3

1. Teopmsa: JlamuHapHoe 1BUKEeHUE XkuAKocTH. CBolicTBa BemiecTB. Vcnosab3yemsble
yYpaBHEHHUS U TpaHUyHble ycinoBUs. OObEMHblE MCTOYHUKH (MOAU(PHUKATOPHI).
Omnpenenstomue  Oe3pasMepHble  napameTpbl. [IpuMeHeHue  MOJyaHAIUTHYECKUX
MOJIETIEH.

2. Ipaxktuka: DTanbl 337aHUs CBA3EH MEX1y 110100IaCTIMU.

SK3AMEHALIMOHHBIM BUJIET Ne 4

1. Teopwus: JlamunapHoe nBuxeHue rasza. CpoiicTBa BemecTs. Vcnoabp3yeMble ypaBHEHUS U
rpaHuyHble yciaoBus. Onpenensioniie 0e3pa3zMepHblie TapaMeTphl.

2. Ipaxruka: Dtansl 337aHus TapaMeTPoOB Mo100IacTH. 3arpy3Ka MOJIEINH, 3a/JaHHe
HAYaJIbHBIX ¥ TPAaHUYHBIX YCJIOBHM, 3a/laHUE Pa3INYHbIX TUIIOB MOJU(UKATOPOB.



SK3AMEHAIIMOHHBIN BUJIET Ne 5

Teopusi: TermnonepeHoc B J>KUIKOCTH, Ta3e M TBepAoM Tene. CBOMCTBAa BEIIECTB.
Hcnonp3yemble  ypaBHEHHS W rpaHuyHble  ycnoBus. OObeMHbIE  HCTOYHHKH
(Mogudukaropsr). Omnpexpensitonue  Oe3pa3MepHble  MmapamMeTpel.  YTo  Takoe
1 dy3HOHHBIH TerIonepeHoc, BBIHYK/ICHHAS U €CTECTBEHHAs: KOHBEKIUS?

IIpakTuka: ['eomeTpruueckas Moienb pacueTHOI obsactu. OCHOBHBIE 001IME
TpeboBanus. JlomycTumMele popMatsl mpecraBieHus. Bo3moxxHbie ommoOky B
F€OMETPUUYECKON MOJEIIH.

SK3AMEHAIIMOHHBIN BUJIET Ne 6

Teopusi: TypOyneHTHOE IBMKEHHE >XKUIKOCTU U rasa. lcmonb3yemble ypaBHEHUS U
rpaHuuHbIe ycnoBus. Beroop mozeneii TypOynentnoctu. Onpeaenstomue 6e3pa3MepHble
napaMeTpabl.

IpakTuka: Dransl 3a1a0us pu3ndeckoi Mmonenu. 3ananue Bemects, @a3 u Moneneit.
Br160p Habopa pu3ndeckux mporeccoB B (dase.

DK3AMEHALIMOHHBIN BUJIET Ne 7

Teopusi: Macconepenoc. TeueHne CMEIIMBAIOIIMXCS BEIIECTB. XMMHYECKHE PEAKLUU.
Hcnonp3yemble ypaBHEHUS U TpaHUuHble ycioBus. Onpenenstomue Oe3pa3MepHbIe
IapaMeTpsl.

IIpakTuka: 3ananue mara no BpeMeHu. [IpuHuumel BIOopa mara 1no BpeMeHH.

SK3AMEHAIIMOHHBIN BUJIET Ne 8

Teopusi: 3amauum co cBOOOMHOW TOBEpXHOCTHIO. OpHOGA3HBIE TEYECHUS C YYETOM
rpaHuibl paszgena. MHorodasHele TedeHHs. Vcmonb3yeMmble YpaBHEHUS W TpaHHYHBIC
YCIIOBHSL.

IIpakTnka: OtobpaxeHue pe3yabTaToB. PU3NYecKHe U MOJIb30BaTEIbCKIE
nepemenHble. Buapl nepemennbix. Co3aHue U HACTPOIKa mapaMeTpoB OOBEKTOB.
Co3nanue 1 HacTpoiika napameTpoB cioeB. Busel cinoes. Cozianue BUIEO U3 KapTUHOK.

SK3AMEHAIIMOHHBIN BUJIET Ne 9

Teopusi: Teruooomen u3nyuenueM. Vcronb3yeMble ypaBHEHUs M TPAaHUYHBIC YCIIOBHUS.
IIpakTuka: Meroasl 3a1anus pacyeTHON ceTku. OCHOBHBIE MPUHILIUIIBI CO3AaHUS
pacueTHO ceTkH. PacyeTHas ceTka Ha4allbHOrO ypoBHS. ['eHepaTopbl HEPaBHOMEPHOM
pacueTHoii ceTku. Buapl agantanuu. TpeboBaHus k pacueTHoii ceTke. MccnenoBanue
CXOJUMOCTH TIO CETKE.

DK3AMEHALIMOHHBIM BUJIET Ne 10

Teopus: 'openue. Vcnons3zyeMble ypaBHEHUsI U TpaHUYHbIE yciaoBus. Beibop mozeneit
ropenusi. Moaudukatopsl. OrpaHUYUTENTH 711 TOPEHUS.

IpakTuka: Co3nanue noABMKHOTO Tena. CrocoObl MOMydYeHUs] TeOMETPUYECKON
MOJIENIN Tena. 3aJaHue MAaCCOBBIX XapaKTEPUCTUK U 3aKOHA JIBHKCHMUS.



4. Kputepuu OleHUBAHUSA

oyenka «omauuno (10)»  evicmasnsemces  cmyoewmy, nokazasuiemy — 8CecCmMopoHHUE,
cucmemMamu3upoB8anuvle, 2uyooKue 3HAHUs Y4eOHOol npocpammbl OUCYUNIUHBL NPU GbINOJIHEHUU
KYpcosoll pabombl, OOMAWHUX 3A0AHUL, OmMEeme JK3AMEHAYUOHHO20 Oulema u omeeme Ha
BONPOCHL NO NPOSPAMME OUCYUNTUHBL,

oyenxa «omauuno (9)» evicmaensemcss cmyoenmy, NOKA3A8UIEMY CUCTEMAMUUPOBAHHbIE,
2nyboKue 3HAHUSL YUeOHOU NpocpaMmvl OUCYUNIUHBL NPU BbINOJIHEHUU KYPCOBOL padomul,
OOMAUIHUX 3A0aHULl, OmEeme IK3AMEHAYUOHHO20 Ouiema u omeeme Ha 80NPOCHL NO NPOSPAMME
OUCYUNTUHDL,

oyeHKa «omauuHo (8)» evicmasisemcs cmyoeHmy, NOKA3A8uleMy CUCeMAmu3uposanHble,
3HAHUSL YYEOHOU NPOSPAMMbL OUCYUNIUHBL NPU BbINOJHEHUU KYPCOBOU pabomvl, OOMAUHUX
3a0anuil, omeeme IK3AMEHAYUOHHO20 Oulema U oOmeeme HA BONPOCbl NO NPOSPAMME
OUCYUNTUHDL,

oyenrka «xopowo (1)» 6vicmaensiemcss cmyoenmy, eciu OH meepio 3HAem Mamepua
9K3AMEHAYUOHHO20 OULema, pamomto U no Cyuecmsy usziazaem e20, 0eMOHCMpupyem ymeHue
NpUMEHAMb NOJIyYeHHble 3HAHUSA HA NPAKMUKe NPU 8bINOJIHEHUU KYPCOBOU pabomul U OOMAUHUX
3a0anuii, HO Oonyckaem 6 omeeme UlU 8 peuleHuy 3a0a4 HeKOmopbvle HemoYHOCMU,

oyenxa «xopowo (6)» evicmagnsemcs cmyoeHmy, eciu OH 3Haem Mamepual IK3aMeHAyuOHHO20
bunrema, no cyujecmsy uziazaem e2o, 0eMOHCMpUpyem ymenue npuMeHsms nojyyeHHvle 3HaHUs
Ha NpaKkmuke NpU 6bINOJHEHUU KYPCOBOU pabombl U OOMAWHUX 3A0aHUll, HO Oonyckaem 8
omeeme WU 8 peuleHuY 3a0ay MHO20 HemoyHocmel,

oyenxa «xopouio (5)» evicmasisemcs cmyoeHmy, eciu OH 3Haem MAmepual IK3aMeHAYUOHHO2O0
burema, uznaeaem e2o, OeMOHCMPUPYem YMeHue NPUMEHIMb NOJYYeHHble 3HAHUS HA NPAKMUKe
npuU 6bINOJHEHUU KYPCOBOU pabomvl U OOMAWHUX 3A0aHUll, He O0OnycKkaem 6 omeeme 2pyobix
ouuboK;

oyenka «yoosremsopumenvno (4)» evicmagnisemcs cmyoeHmy, eciu 80 epems Omeemd
9K3AMEHAYUOHHO2O Oulema, npu GblNOJHEHUU KYPCOB8OU pabomvl U OOMAWHUX 3A0AHUL OH
NOKA3al (pacMeHmapHulil, Xapakmep 3HAHUL, HeOOCMAMOYHO NPASUNbHLIE (OPMYIUPOSKU
0a306bIX NOHAMUL, HO NPU IMOM OH 6]1A0eem OCHOBHLIMU PA30eNaMU YYeOHOU NPOSPaAMMb,
HeobXx00uMbIMU OJ1s1 OalbHelue20 00y4eHus;

oyenka «yooeremeopumenvro (3)» evicmasnsiemcs cmyoenmy, eciu 80 6peMs omeema
IK3AMEHAYUOHHO2O Oulema, npu GblNOJHEHUU KYPCOB8OU pabomuvl u OOMAWHUX 3A0AHUL OH
HOKA3aJl pA3PO3HEHHbIU XAPAKMeED 3HAHUL, HeQOCMAMOYHO NPABUTbHbIE POPMYIUPOSKU OAZ08bIX
NOHAMUL, HApYWeHUe JN02UHECKOU NOCAe008AMENbHOCIMU 6 U3NONCEHUU NPOSPAMMHOZO
mamepuana, HO Npu MOM OH 8ladeem OCHOBHbIMU pPA30eiamu Y4eOHOU Nnpocpammbl,
HeoOX00uMbIMU Ol OAlbHelule20 00y4eHUs U MOodcem NPUMEHAMb NOLYYeHHble 3HAHUS NO
00pasyy 6 CManOapmHoU CUmyayuu,

oyenka «neyoosnemeopumenvro (2-1)» evicmasnisemcs cmydewmy, eciu 80 6peMsi Omeemad
9K3AMEHAYUOHHO20 Oulema, OH NOKA3Al, YmoO He 3Haem Oolbulell 4acmu OCHOBHO20
CO0epHCanusi Y4eOHOU NPocpamMMbl OUCYUNTIURBL, QONYycKaem epyoble OuUuOKY 8 hOpMYIUPOBKAX
OCHOBHbIX NOHAMUU OUCYUNIUHBL U He YMeem UCNONb308amb NOJYYeHHble 3HAHUSA NPU peuleHUuU
MUNOBbIX NPAKMUYECKUX 3A0aY.



5. MeToauyeckue MaTepuaJibl, onpeaesiionue nNpoueaypbl oleHUBaHUs 3HAHUI, YMeHHH,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

[Topsimok cnauu KypcoBOiA:

[lepen cnavei KypcoBoi pabOThI CTYIEHT AOJKEH 3a0JIarOBPEMEHHO MepeaTh IpenojaBaTesto
IPOEKTHI, CJICIAHHBIC B pAMKaX BBIMOJIHEHHUS KYpCOBOM pabOThI It TOTO, YTOOBI MTPETo1aBaTeNb
IIPOBEPWII KOPPEKTHOCTH 3aJaHHBIX IIPOEKTOB M IOJYYCHHBIX PE3YJIbTAaTOB. ECIM NPOEKTHI
3a1aHHBI KOPPEKTHO WM pe3yNbTaThl aJCKBAaTHBI, TO CTYACHT IOIYCKaeTCs IO CIayd KypCOBOMU
paboTHI.

JleMoHCTpanus pe3yabTaToB KypcOBOWM pabOThl MPOMCXOJUT B BHUAE Ipe3eHTanuu. [Ipu cmaye
KypCcOBOHM paboThl CTyIeHTY mpeaocTasisiercss 10 MUHYT Ha M3JI0XKEHHE NOCTAaHOBKM 3a/laud U
MIOJIy4EHHBIX PE3yJIbTaTOB U 5 MMHYT HAa OTBETHI Ha JOIOJIHUTENbHBIE BOIPOCH! 110 KYPCOBOM.
Bonpocel uMeroT npaBo 3agaBaTh Kak MpernojaBaTellb Kypca, TaK M CTYAEHTHI, MOCEINAIOLINE
JTaHHBIN KYypC.

ITopsinok mpoBeaeHUs: yCTHOTO SK3aMeHa:

K ycTHOMY 3K3aMeHy J0ITyCKal0TCs TOJIBKO CTYACHTHI, CIaBLINE KypCOBbIE pabOThI.

[Ipy mpoBeneHWHM YCTHOTO SK3aMeHa oOOydJamomemycsi mnpenocrasisercs 60 MuHYT Ha
noAroToBky. Ompoc oOydarouierocs o OWJIETy Ha YCTHOM 3K3aMEHE He JIOJDKEH INPEBBIIATH
JIBYX aCTPOHOMHMYECKHUX YaCOB.

Bo Bpems mpoBeneHus 3K3aMeHa IMPH MOATOTOBKE OTBETOB Ha OWJIETHI O0YyYarolIMecs MOTYT
[10JIb30BATHCS NPOrpaMMON JTUCUUIUIMHBI, KOHCIIEKTAMM JIEKIIMI, CEMMHAPOB U JII000N Ipyroi
JIMTEpPaTypou.

Bo Bpemst mpoBeieHust SK3aMeHa IPH OTBETE 00yYaroIIerocsi Ha BOMPOCHI 10 OWIJIETY WK IO
IIpOrpaMMe JUCLHUIIIIMHBI OH HE MOJKET I0JIb30BaThCSl KOHCIIEKTAMM JIEKLIUI U CEMUHAPOB U
000 IPyTOi TUTEPaTypoH.



