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AHHOTANMA

W3yuenne nuciMIiInHbl HAIIPaBiIeHO Ha yrIyOieHne U paciiupenue 6a30Boii mpodecCHOHAIbHOM MOATOTOBKU
MarucTpanra, (GOpMUPOBAHNE COOTBETCTBYIOIINX KOMITCTECHIIHH.

B y4eOHON nucuumiuHe paccMaTpUBAIOTCS OCHOBHBIE TEOPETHUECKHE MOHSATHS, KOHLEMIUH U MOAXOABI B
o0nacTy TMHAMUKH T€UCHUS Ta30BbIX IIOTOKOB (BKIIOUast AByX(a3Hble NOTOKHN). CTyICHTHI U3y4aloT 3aa4i U3
00JIACTH IMHAMHKH T'a30BbIX [TIOTOKOB BHYTPH U 33 CPE30M COIUIA JKUAKOCTHOTO PAKETHOIO JABUTATENsl Maoil
TATU NPU PA3IUYHBIX CTENEHSAX HEPacuCTHOCTH, TEIUIOBOTO U 3arps3HSIOILErO BO3JIEHCTBUM CTpyH Takux
JBUTaTeNieil Ha 3JIeMEHThl KOCMHUYECKOTO ammapara, Ha MpUMepax ydarcs peliaTh 3aJadd [0 TEIUIOBOMY U
3arps3HaomeMy BosnedcTBuaMm crpydt JKPIAMT wna anementst KA, camMocCTOSATENbHO aHaTU3UPOBATH

MTOJTy9E€HHBIE PE3yJbTaTHhI.
1. leau u 3apauu

eap AUCUMNIIMHBI

* (dopmupoBanre 6a30BbIX 3HAHWH MO JMHAMUKE TEUCHHUS T'a30BBIX MOTOKOB (BKJIIOYAS IBYX(a3HbIC
MOTOKW) IS WCIOJIb30BaHUS B O0JAacTIX M JAUCIMIUIMHAX €CTECTBEHHOHAYYHOTro mpodumis,
(opMHpOBaHUE UCCIIEIOBATEILCKIX HABBIKOB U CHOCOOHOCTH MPUMEHSTh 3HaHHS HA TIPAKTHKE.

3agauu AU CHUILIHHBI

* JaTh cTyJAeHTaM 0a30Bble 3HAHHA B 00JIACTH AMHAMUKHU T'a30BBIX OTOKOB BHYTPH H 3a CPE30M COILIA
XKHUJIKOCTHOTO pakeTHOro asurareiis Manoi taru (CKPIMT) npu pa3nuyHbIX cTENEeHSIX HEpacueTHOCTH,
TEIUIOBOTO M 3arpsi3HSIOLIErO BO3JACHCTBUM CTPYHM TaKUX [BHUraTelel Ha 3JEMEHTBl KOCMUYECKOIO

anmapara (KA);

* HAy4YuTh CTYICHTOB Ha MpHUMepax M 3aJadax pemiaTh 3a7ayd MO TEIJIOBOMY M 3arps3HSIOIIEMY
BozaeiictBusiM crpyil KPIMT na snementsl KA, caMOCTOSTEIBRHO aHAIU3UPOBATH IOJIYUYEHHBIE

pE3yNbTaThI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

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

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.




*  (yHIaMeHTaIbHBIC MOHATUS M METOIBI PEIICHUS 3aJad MO JUHAMHUKE TEUCHHs OJHO(A3HBIX U
NBYX(ha3HbIX CTPYH;
* BBIYMCIIUTEIIBHBIC METOBI OTIPENEIICHHS TapaMeTPOB BO3/ICHCTBHUS CTPYHl Ha ameMeHTh KA.
YMETh:
* [OJIb30BATHCSl CBOMMH 3HAHUSAMHU ISl PelIeHHs] (pyHIaMEHTABHBIX U MPUKJIAHBIX 33/1a4;
* (opmupoBarh pU3MUECKUE MOACITH IS IPOOIEM MPEeIMETHON 00IacTH;
* OCYILIECCTBISTH BEPHU(UKALUIO YUCICHHBIX METO/IOB;
* OCYIIECTBIISITh BAJIMIALUIO HCIIOIB3YEMBIX (PU3NYECKUX MOJICTICH;

. 3G PEeKTUBHO HCIOIB30BaTh HMH(MOPMAIOHHBIE TEXHOJOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.
BIIAJIETh:

* HaBBIKAMH CaMOCTOSITEIIBHOMI PadOTHI;

. HaBbIKAMH KPUTHYECKOTO W KOHCTPYKTHBHOTO aHalM3a OOJbIIOr0 o0bema HHGOpMAIIHH,
MPUCYTCTBYIOLIETO B HAYYHBIX IMYOIHKAIHSIX;

* HaBBIKAMHU IIOCTAHOBKHU M BBIYMCIMTEIBHOTO MOJCIUPOBAHNS TEUCHNS I'a3a U MPOAYKTOB HEMOIHOTO
cropanus (ITHC) tomnusa (3arps3asromux ¢pakauii) B crpysax KPAMT.

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

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Knaccudukanmss ~ pacdeTHBIX  cXeM,
1 rapaMeTpoB TEYECHHSI U METOMIOB pacyeTa. 4 5
[TapameTpsl Mog0OMs 0CECUMMETPUYHBIX
) CTpy#H, METOAbl MOIEIMPOBAaHUS U 4 )

nepecyera  pe3yibTaroB  MOAEIbHBIX
9KCIIEPUMEHTOB.

Metoapl pacdera W MOJCIHPOBAHUS
3 rapamMeTpoB BO3JEHCTBUS CTpyH Ha 4 2
aneMeHThl KA, gacTs 1.

Mertonel pacuera M MOAEIUPOBAHUA
4 [apamMeTpoB  BO3JIEHCTBUSA CTpyW Ha 4 5
aneMmenThl KA, yacts 2.

MeToauka W Pe3yabTaThl HUCCICIOBAHUI
5 TETIJIOBOTO BO37ICHCTBUS CTpy# 4 2
nBurareiie B monerax KA.

Monens BbeIOpocoB [ITHC w3 comen

6 KPIMT. 4 2
lNazonunamuueckue 3alUTHbIC

7 YCTPOMCTBA. Teopernueckoe 4 5
00OCHOBaHHE M  OSKCIEPUMEHTAIbHAs
orpaboTkKa.
Kocmuueckue 3KCIIEPUMEHTBI 1o

] uccienoBanuio  BeiopocoB  [THC wu 5 7
OIIPEICIIEHUI0 9KPAHUPYIOLIUX
XapaKTepUCTHK KOHCTPYKuuid ['3Y.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

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

Cemectp: 1 (Ocennwii)

1. Kinaccudukanus pacueTHBIX CXeM, IapaMeTpOB TEUEHHS U METOJIOB pacueTa.

Knaccuduranus pacuetnbix cxem, ycranoBkd KPJIMT na KA. OcHoBHble napamerpsl JKPIIMT,
npumeHsieMblx B KA.  PexxuMbl TedeHHS CBEPX3BYKOBBIX CTpYHW JBHTAareneil B YCIOBUAX
OpOUTaNBHOTO TOJIeTa. YpaBHEHHUS Ui pacdeTa Ta30JMHAMHUYECKOTO BO3/IEHCTBHS CBEPX3BYKOBOTO
[IOTOKA Ha 3JIEMEHTHI KOHCTPYKIMH. YCIOBHUS MOAEIBHBIX SKCIIEPHUMEHTOB.

2. HapaMeTpLI 1'[0):[061/151 OCCCUMMCTPHUYHBIX Cprﬁ, MCTOAbI MOACIUPOBAHUA W MCPCCUCTa
PE3yIabTaTOB MOACIIbHBIX OKCIICPUMEHTOB.

[Monobue cTpyii, UCTEKArOIUX M3 comed B BakyyM. [lojjo0ue cHIbHO HEAOPACHIMPEHHBIX CTPYH.
MogennpoBaHue CHJIOBOTO BO3IEHCTBHA HATypHOM CTpyd. DOpMysbl mepecueTa pe3ysiabTaToB
MOZEIBHBIX 3KcnepuMeHTOB. [lapamerpsl momoOus B 3amgade O B3aUMOJCHCTBUM CBOOOIHO
PaCIIMPSOLIEHCS CTPYH C MITACTHHOM.

3. Metoasl pacyeTa 1 MOJIEIMPOBAHUS IIapaMeTPOB BO3IEHCTBUA CTPyH Ha 31eMeHThl KA, acTs 1.

BozgeiictBue Ha anemenTsl KA cBoOonHOM cTpyu. Pactipenenenue napameTpoB rasa B 1ojie TeUeHHS
OJIMHOYHOW CTpPYyH, B3aMMOACHCTBYIOUIEH C IUIACTUHOW KOHEYHOW JUIMHBL. Meronpl pacyera
napaMeTpoB TEYCHHS U TEINIOOOMEHA B COCTaBHOM CTpye, UCTEKalolIed M3 JABYXCOIJIOBOTO OJIOKa.
[TapameTpbl TeueHHs U TEIII00OMEHA B CTPye, HCTEKAIOLIeH U3 TPEXCOIIOBOTr0 OJIOKa.

4. Metozpl pacueTa 1 MOICTTUPOBAHHUS MTAPaMETPOB BO3ACUCTBUS CTPYyH Ha aneMeHThl KA, gacTs 2.

Bozneiicteue Ha anementl KA cocTtaBHOW cTpyw, ucTekamomed w3 comen  4-X JBHUraTene,
pa3MeIleHHBIX BOKpPYr Kopmyca. Pesynbrarsl wuccieqoBaHUM 3afadu. Pe3ynmbraTel 4YMCIIEHHBIX
HACCIICAOBAaHU. MoenpoBanue mapaMeTpoB TeruiooOMeHa Tpu BozzaericTBuM cTpyin KK
«ATIOJIIOH» Ha 3IeMeHTHI Kopadis «Coro3y.

5. Meronuka u pe3yiabTaThl UCCICAOBAHUI TEMJIOBOIO BO3JACUCTBUS CTPYH JBHUraTesiel B moJjieTax
KA.

Meroarka TPOBEIACHUS HATYPHBIX OKCIHEPUMEHTOB, W3MEPHUTEIFHOE U  PErucTpUpyromiee
obopynoBanue, pexxuMbl padbothl Tenemerprueckor (TM) cuctembl KA. PesynbraTsl 3KCTIepiMEHTOB,
NPOBEJCHHBIX Ha KA pa3nimyHOro Ha3HaYeHUS.

6. Mogenb BeiopocoB [THC u3 conen XKP/IMT.

[Ipuuunbl 0Opa3zoBaHus M OCHOBHBIE Xapakrepuctuku BeiOpocoB [IHC. [lapamerpsl nBuxeHus
karens [THC BuyTpu comma. Tpaextopum nswxenus kamenb [THC 3a cpesom cormuia, pacueTHas
¢ynkuus pacnpeaenenuss notoka kamenb I[IHC B mpuoceBoit 30He. IlapameTpbl IIeHOYHOTO
mexanm3ma BbeiHOca [IHC. Monens kanenbHoro mexanmsma BbiHOoca [IHC Ha kpoMKky coruia.
OKcIepUMEHTANIbHBIE MOJIEIbHbIE HCCIEIOBaHUSA BBIHOCA JKMIKOCTH CO CTEHOK cormia. Monenb
pactpenenenust kiacrepHoit gpaknuu [THC B monme crpyu. Mojens pacnpesieficHus KarlelbHOM
¢pakuuu ITHC B nepudepuiinoit wactu crpyd. MeTtox pacuera pacnpeAeiieHus B IOJIE CTPYH
BbIOpocoB [THC u3 cora XKPJIMT.

7. FazoquHaMU4ecKre 3allUTHBIE ycTpolicTBa. TeopeTnueckoe 000CHOBaHHE U dKCIIEpUMEHTAbHAS
oTpaboTKa.




OO0ocHOBaHUE U BHIOOP CXEMBI I'a30JMHAMUUECKUX 3aLIUTHBIX YCTPOUCTB. OTpaboTKa U peann3anus
koHCTpyKuuil ['3Y nist KocMuueckux 0ObEKTOB.

8. Kocmuueckne »skcnepuMeHTHl 1o HccienoBanuio BeiopocoB IIHC wu  onpeneneHuro
SKPAHUPYIOLIUX XapaKTePUCTHK KOHCTPYKIHii ['3Y.

Hemnu u 3agaun nposeaenus KO na 6opry OC «Mup» u na MKC. Ilepeuens cpoku BeimonHerus K3.
Meroanka mpoBeneHHs HccleqoBaHUN, oOopyrnoBaHue KD cXeMmbl yCTaHOBKHM 3KCIOHHPYEMOTO
oOopynoBanusi otHocutenbHo comen  JO. Pesynbrarbl KOCMHYECKHX  SKCIEPUMEHTOB.
Okpanupyrome xapakrepuctuku [3Y JIO CM, ¢yHKIMU MPOCTPAHCTBEHHOTO pacIpe/esiCHuUs
BbiOpocoB I[THC. [Iunamuka uzmenenus coctosiaus ocanakoB [IHC B ycnoBusix mosera opOUTaIbHBIX
craHiuii. OCHOBBI MOHUTOPUHIA 3arpsi3HEHHS BHEIIHMX JJIEMEHTOB KOCMHYECKHX OOBEKTOB
BoiOpocamu ITHC u3 XKPIMT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeoOxoauMoe 000pyIOBaHKE JUTA NPAKTHYECKUX 3aHATHH: yueOHas ayquropus, [1K, BeraucantensHbIit
KJIacTep.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Teopetnueckas ruapomexanuka [Tekcer] : 2 4. Y. 1 : yue6. mocobue ans By3oB / H. E. Kouunn, U. A.
Kubens, H. B. Po3e ; mox pen. . A. Kubens .— 6-e uzn., ucnp. u non. — M : @usmarrus, 1963 .—
583 c.
2. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 6 : I'maponunamuka : yue0. mocodue i By30B : peK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlangay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e m3x., crepeorurr. — 3-e us., nepepad. — M. : @usmarnur, 1986, 1988, 2003, 2006 .— 736 c.
3. [lpuknannas razoBas nuHamuka [Tekcr] : 8 2 u. Y. 1 : [y4e06. mocobue mist By30B] / I. H. AGpamoBuu
.— 5-e m3j1., mepepad. u nom. — M. : Hayka, 1991 .— 600 c.
4. AsporazonuHamuka : (Kpatkuii kype) [Tekcr] / W. I1. T'un30ypr - M.Beicmas mkona,1966
5. Tedenus raza B coruiax [ Tekcr], monorpadust/V. I. [lupymos, I'. C. Pocnsikos, -M., MI'Y, 1978
6. Teopus monodus [Texkcr]/M. B. Kuprnues , -M., U3n-Bo Akaz. Hayk, 1953
1. Mypsunos U.H. [1apameTpsl mogo0us IPH UCTEUECHUH CHITBHO HEAOPACIIUPEHHBIX CTPYH B
3aroruienHoe mpocrpanctBo. M3s. AH CCCP, MXKT, N4, 1971

JomnonHutenbpHas auTeparypa



1. I'epacumoB FO.U., SApsirun B.H. Ucredenue cTpyit naeanbHOTO U pealbHBIX Ta30B U3
0CEeCUMMETPHYHBIX conell. Borpocs mogo6ust. 1. cteuenue ctpyii B BakyyM // OU3NKO-XUMUYECKast
KHMHEeTHKa B razosoii tuHamuke. 2012. Tom 1. URL :
http://www.chemphys.edu.ru/pdf/2012-07-13-001.pdf.

2. I'epacumos 1O.1., Speirun B.H. VMcredyenne cTpyii naeanbHOTO U peajbHBIX Ta30B U3
0CEeCUMMETPHYHBIX comnell. Borpockl mogo6ust. 2. Micteuenne B 3aTOINIEHHOE POCTPAHCTBO//
du3nKo-xuMHYecKasi KHHeTHKa B ra3oBoii quHamuke. 2012, Tom 13, URL:
http://www.chemphys.edu.ru/pdf/2012-11-22-001.pdf

3. I'epacumoB FO.U. TlapameTpsl Kamesas IpOITyKTOB HETIOJIHOTO CTOPAHUS B COIIaX MKHUIAKOCTHBIX
pakeTHbIX ABHUrareiei manoil taru. Xum. ¢pusuka. 2006. T. 25. Ne 11. C.25-34.

4. T'epacumos 10.1., Kpsimos A.H., Spsirun B.H. u np. MogenvupoBaHue B BaKyyMHBIX KaMepax
MPOLIECCOB BHEIIHETO 3arpsi3HeHuss MeXIyHapOIHOW KOCMUYECKON CTaHIIUH CTPYSIMH JBUTaTeNeit
opuenrtanuu. XuM. puzuka. 2006.  T.25. Ne 11. C. 35-47.

5. I'epacumos 10.1., Bypsix A.K. YcnoBus o0pa3oBaHusi yCTOHYMBBIX OCAJIKOB MTPOILYKTOB HETIOJIHOTO
CTOpaHUsl TOIUIMBA KUIKOCTHBIX PAKETHBIX JBUraTeleil Ha BHEIIHUX JIEMEHTaX OpOMTaIbHBIX
cranuuii. XuM. ¢uszuka. 2008. T. 27. Ne 10, C. 26-34.

6. I'epacumos 0.1, SApeirun W.B. MeTomonorus vccie1oBaHui B KOCMOCE MapaMeTpoOB BHIOPOCOB
3arps3HSIOMUX (PpaKuil U3 ABUTaTeNeil OpueHTauy OpOUTAIbHBIX CTAHIUN, ONIEPAaTUBHOTO U
MOCIIENOJIETHOTO aHalln3a uX pe3yasratoB. Xum. ¢pusuka. 2008. T. 27. Ne 10, C. 35-43.

7. SIpeirun B.H., I'epacumos 10.U., KpeutoB A.H., Mummna JI.B., [Ipuxonsko B.I., Speirun 1.B.
lazonmmHamuka kKocMHYeCKUX Kopabield 1 opOuTaIbHBIX cTaHIui (0030p). THA, Tom 18, Ne 3 |
Hosocubupck, 2011. c. 345-372.

8. I'epacumos 0.U. [TapameTpsl mogo0us B 3aa4e 0 B3aUMOICHCTBUN CBOOOITHO PacIIUPSIONICHCS
ctpyu ¢ mactuHoi. M3B. AH CCCP, MKT, N2, 1981, ¢.169-173.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://elibrary.ru/defaultx.asp poccuiickuii ”HPOPMAMOHHO-aHATMTHYECKUN TIOPTaj B
00nacTu HayKH, TEXHOJIOTHH, MEAULIMHBI U 00pa30BaHUs, COepKaLIUi pedepaThl U MOTHBIC TEKCTHI
Oosiee 19 MITH Hay4HBIX cTaTell U MyOIUKALMA

http://www.netlib.org/na-digest-html/  Netlib, a collection of mathematical software, papers, and
databases

http://www.cfd-online.com/ Pecypc no BerancnurensHol razoquHamuke CFD Online

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[akeTs! oucHOTO MporpamMmmuoro odecnedenns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYceneniHoe ocBoeHME Kypca TpeOyeT OOJIBIION CaMOCTOSATENILHOW PadOThI CTY/ICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH/I0BaHHOM JINTEPATYPBbI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM CEMUHAPOB, Y4eOHOH W HAyYHOU JIUTEPaType);
— MO/ITOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEJIbHBIM Pab0TaM U TECTaM.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTOH CTyIEeHTa OCYIISCTBISETCS B pPe3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.

Kpurepuem kadyecTBa BIAJCHHUS MaTEpUalOM CIY>XKUT yYMEHUE peularh 3aJaddl COOTBETCTBYIOLIETO
YPOBHSI CJIOKHOCTH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: 10.U. I'epacumoB, a-p TeXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wsydeHWs AUCUHUILTUHBI «Bo3neiicTBue cTpyil Ha KOCMHYECKHE amIaparbDy O0yJaromuiics

JIOJDKEH

3HAThb:

® ¢)YHZ[aMeHTaHBHBIe MOHATHUA W METOAbI PCHICHHA 3ada4q IO AWHAMHUKE TCUCHUA OI[HO(1)33HBIX u

IByX(a3HbIX CTPYH;

* BBIYMCIUTEIbHBIE METObI ONIPENIEJIEHNUS IIapaMeTPOB BO3ACHCTBUS CTPYH Ha aeMeHThl KA.

yMeThb:

* II0JIb30BATHCSl CBOMMU 3HAHUSIMH ISl pEIICHUsT (PyHIaMEHTAIIBHBIX U MIPUKIIATHBIX 33/1a4;

* (dopmupoBaTh PHU3MUECKUE MOACIH JUIS MPOOIEeM MPEIMETHON 001acTy;

* OCYIICCTBIISITh BepH(UKAIMIO YACICHHBIX METO/IOB;

* OCYILICCTBISTH BaJHIALUIO UCIIONB3yeMbIX (PU3NYECKIX MOJIEIeil;

*  3)QEKTUBHO HCIIOIH30BaTh HH()OPMAIMOHHBIC TEXHOJIOTHH ¥ KOMIBIOTEPHYIO TEXHHKY JUIS
JTOCTH)KCHHUS] HEOOXOIMMBIX TEOPETUYECKUX M IPHKIIATHBIX PE3yJIbTaTOB.

BJIaJeTh:
* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;

. HaBBIKAMH KPUTHYECKOTO M KOHCTPYKTHBHOTO aHaimM3a Ooybmioro oObema HH(GOpPMAIH,
HPUCYTCTBYIOIIETO B HAYYHBIX ITyOIHKAIHAX;

* HaBBIKAMHU IIOCTAHOBKHU M BBIYMCIHMTEIEHOTO MOJICIUPOBAHUS TEUCHHS T'a3a U MPOIYKTOB HEMOIHOTO
cropanust (ITHC) tormnuBa (3arpsi3sstonux ¢pakmuii) B crpysx JKPIAMT.

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

Texy1uii KOHTPOJIb OCYIIECTBISIETCS B (hOpME yCTHOTO ONpoca Ha MPAKTUYECKUX 3aHATHSIX.




3. IlepevyeHb THNOBBIX KOHTPOJBHBLIX 3aJaHHIl, MCHOJb3yeMbIX /JIsi OIEHKH 3HAHMIA,
YMeHHii, HABBIKOB

ATrtectanus no aucuuiuinHe «BosneicTBre cTpyil Ha KOCMHYECKHE arapaTh» MPOBOIUTCS B
dbopMme 3Kx3ameHa (YCTHOTO).

HpI/IMepLI IK3AaMCHAIIMOHHBIX OMJIEeTOB:

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. YpaBHenus ans pacuera TEIIOBOIO BO3JIEHCTBUS cBepX3BYyKoBoro noroka crpyu JKPIMT na
3JIeMeHThI KOHCTpYKIMH KA paznudHoii popmsl.

2. YKaxuTe 1apy COmes U3 MPUBEICHHBIX HUKE, Y KOTOPBIX MPH YKa3aHHBIX MMOJHBIX Meperaaax
nasienus ucredeHus ctpyil (N=Po/P») coBmamaroT rpaHuIlbl MOyl TedeHHs B Oe3pa3MepHBIX
koopauHaTax (X/Rau Y/Ra).

Ne coma M. g oI F N
1 3.0 1.2 30 6.6 1000
2 3.0 1.4 21.5 4.23 400
3 2.0 1.4 30 1.7 400
4 3.0 1.4 21.5 4.23 1000
5 2.5 1.26 30 3.3 500

3. [Ipuuunel o6pazosanus [THC npu padore XKPIMT. CymmapHble MacCOBBIE XapaKTEPUCTHKU
noyi [THC Ha pa3nudHbIX cTaausx paboThI ABUTATEIIS.

DK3AMEHALIMOHHBIN BUJIET Ne 2

1. CtpykTypa nosisi TeU€HUS B COCTAaBHOM CTpY€, pean3yroulasics Ipyu UCTEUEHUH Ta3a U3 ABYX
COCEIHUX COIIEI.

2. OcHOBHBIE TapaMeTphl COIEN, ONpeNeNIoNMe XapakTep H3MEHEHUs IapaMeTpoB rasa B
CTPYAX MACAIBHOIO I'a3a, HCTEKAIOIUX U3 OCECUMMETPUYHBIX CBEPX3BYKOBBIX COIIEN B BaKyyM.
M3meHenue MIOTHOCTH ra3a B I0JI€ CTPYH MAEAIBHOIO Ia3a, UCTEKAIOLIEro U3 COIUIA B BaKyyM.
[TapameTtpsl mo100Ust CTPYH MAEaTBLHOTO ra3a, HCTEKAIOIIUX B BaKYyM.

3. CtpykTypa noist TedeHus npoaykros HeronHoro cropanus (ITHC) tommusa 3a cpezom corura.
OyHKIMU mpocTpaHcTBeHHOro pacnpenaeneHus ¢pakuuit [THC B mone crpyun. CymmapHsbie
(GyHKIIMM Ha 3Tanax MycKa-oCTaHOBA U Ha cTalluOHapHOM pexume padoTsl JKPIMT

SK3AMEHAIIMOHHBIN BUJIET Ne 3

1. Crpykrypa mojst T€4eHUsi B COCTaBHOH cTpye, peajusyrolascs MpH HUCTEUEHUM Tra3a M3
YEeThIPEX COIeN B MPUCYTCTBUU Kopryca KA.

2. TlapameTrpsl TOAOOHS CTPYH, UCTEKAIOIIUX W3 OCECUMMETPHUYHBIX CBEPX3BYKOBBIX COIEN B
3aTOIUIEHHOE MTPOCTPAHCTBO C OOJIBIIMMHE cTeneHs MU HepacueTHocTr (n>100).

3. Mexanusmbl BeiHOca ITHC W3 Kamephl CropaHus 3a Cpe3 comula. MeponpusTus Io
muHUMH3anuu BeioOpocoB ITHC B nepudepuiinyro 300y mojs cTpyu.



3K3AMEHAHHOHHBH>1 BMJIET Ne 4
1. [Mapamerpsl mogoOusi B 3ajade O B3aUMOJCHCTBHUU CBOOOJHO PACHIUPSIONMIEHCS CTPYH C
IJIACTUHOM.
2. YKaxuTe mapbl cOmeJd W3 MPHUBEICHHBIX HIKE, Y KOTOPHIX (YHKIUHU pacrpeaeseHus
IUIOTHOCTH Ta3a B CTPYSAX 3a CPE30M COILIA MOJO0OHBI APYT APYTY B (PU3MUECKUX KOOpAHHATAX (Q
npu R=const).

Ne coruta M. g 0, °
1 3.0 1.2 30
2 3.7 1.3 215
3 3.0 1.4 215
4 2.5 1.26 30
5 3.7 1.4 184
6 2.5 1.4 24.3

3. Meton pacuera pacnpezenenus B noje crpyu Beiopocos [THC u3 coruma XKPJIMT.

PK3AMEHAITMOHHBIN BUJIET Ne 5
1. Pacnipenenenue napaMeTpoB rasa B 10Jie TEUEHUS] OIMHOYHOU CTPYH, B3aUMOIEHUCTBYIOIIEH C
TUIACTUHON KOHEYHOMU JUTMHBL. MeTo/ bl pacueTa mapaMeTpoB TEUSHHUS U TEIJI000MEHa B COCTABHOM
CTpye, UCTEKaIOIIeN U3 ABYXCOIJIOBOro OJI0Ka B MpUCYTCTBUM Kopityca KA (racTuHOi KOHEUHOM
JUTAHBI).
2. MopenupoBaHue CHIIOBOTO BO3JICHCTBUS HATYpHOH cTpyH. DopMyIibl mepecdera pe3ysibTaToB
MOJICJIBHBIX KCIIEPUMEHTOB.
3. Dkpanupyromue xapakrepuctuku ['3Y 10 CM, pyHKIIMK IPOCTPaHCTBEHHOTO
pacnpenenenus BeiopocoB [THC. Jlunamuka usmenenust coctosinus ocaakoB [THC B ycrnoBusix
moJieTa OpOUTATHHBIX CTAHITUH.

4. Kpurepun oneHuBaHus

ouenka «oriuuHo  (10)»  BbIcTaBIsIeTCS  CTYIGHTY, [IOKa3aBIIEMY  BCECTOPOHHHE,
CUCTEMATHU3UPOBAaHHBIEC, TIIYOOKHE 3HAHUS Y4eOHOW MporpamMmbl JIUCUUIUIMHBI TP OTBETE
HK3aMEHAIlMOHHOTO OMjieTa W OTBETE€ Ha BOMPOCHI MO MporpamMme JUCHMIUIMHBI, a Takke IO
pe3ysbTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX Pa0OT U TECTOB;

OII€HKa «OTJIMYHO (9)» BBICTABJIACTCA CTYACHTY, IOKa3aBHIEMYy CHCTCMATU3UPOBAHHEIC,
I‘J'IY6OKI/IG 3HaHUA yqe6H0171 nporpamMmsbl JUCHUIIIIMHBI IIPA OTBETC DK3aMCHAIIMOHHOI'O ouiera u
OTBCTC Ha BOIIPOCHI IO HIporpaMme AUCHUILIMHBI, @ TAKXE IO PE3yjibTaTaM KOHTPOJIbHBIX,
CaMOCTOATCIIbHBIX pa60T 1 TECTOB,

OLIEHKa «OTJIUYHO (8)» BBICTABISETCA CTYJCHTY, [TOKa3aBIIEMy CHCTEMaTU3UPOBAHHbIC, 3HAHUS
yueOHOM mporpaMMbl JAMCLUMIUIMHBI MPU OTBETE HK3aMEHALIMOHHOTO OujieTa W OTBETE Ha
BOIIPOCBI 110 IpPOrpaMM€ JUCHUUIUIMHBI, a TakXe [0 pe3yJbTaTaM KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX PadOT U TECTOB;

omeHka «xopomo (7)» BBICTaBISETCS  CTYIEHTY MO  pe3yibTaTaM  KOHTPOJBHBIX,
CaMOCTOSITENIbHBIX pa0OT M TECTOB, €CIIM OH TBEPJIO 3HAET MaTepHaj 3K3aMEeHallMOHHOT0 OuIIeTa,
IrPaMOTHO U TIO CYIIECTBY M3JIaraeT ero, yMeeT IpUMEHSTh MOJIyYeHHbIE 3HAHUS Ha MMPaKTUKE, HO
JIOTTYCKAeT B OTBETE WIIM B PELLIEHUH 337a4 HEKOTOPbIE HETOYHOCTH;



OllCHKa «xopomo (6)» BBICTABIAETCS  CTYJEHTY IO  pe3ysbTaTaM  KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX Pa0bOT M TECTOB, €CIM OH 3HAeT MaTepuasl SK3aMEHAI[IOHHOro Oujera, 1o
CYILIECTBY M3JIaraeT €ro, yMeeT IPUMEHAThH [IOJIyY€HHbIE 3HAHMSI Ha IIPAKTHKE, HO JOIYCKAaeT B
OTBETE MHOT'O HETOYHOCTEHH;

OLIEHKa «xopomo (5)» BBICTaBISETCS CTYJSHTY IO  pe3ylbTaraM  KOHTPOJIBHBIX,
CaMOCTOATENIPHBIX PAa0OT U TECTOB, €CIM OH 3HAET MaTepuall SK3aMEHAI[MOHHOTO Owuiera,
U3J1araeT ero, yMeeT NPUMEHSATh IOJIydeHHBbIC 3HAHWS Ha NPAaKTUKE, HE JOIYCKAaeT B OTBETE
rpyOBIX OHIMOOK;

OLICHKA «YJIOBJECTBOPHUTENBHO (4)» BBICTABISICTCS CTYIEHTY IO pE3yJibTaraM KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX pabOT U TECTOB, a TAKXe, €CJIM BO BpeMs OTBETA 3K3aMEHALMOHHOIO OuiIeTa
OH TIOKa3ad (hparMeHTapHBIN, XapaKTep 3HAaHUM, HEJOCTATOYHO IMpaBHIbHBIE (HOPMYIHPOBKU
0a30BbIX MOHATUH, HO IPU 3TOM OH BJIQJIEET OCHOBHBIMHU pa3zzeinamMu y4eOHOHW IpOrpaMMsl,
HEO0OXOIUMBIMH IS JaJIbHEHIIEr0 00y4eHMUs],;

OLICHKAa «YJOBJIETBOPUTEILHO (3)» BBICTABISAETCS CTYAEHTY IO pe3yjibTaTaM KOHTpPOJbHBIX,
CaMOCTOATENIFHBIX pabOT U TECTOB, a TAKXKE, €CJIM BO BPEMsI OTBETA HK3aMEHAI[MOHHOTO Oniera
OH TOKa3aJl pa3pO3HEHHBIH XapakTep 3HAHWHA, HEJIOCTATOYHO MpPaBHIbHBIE (HOPMYITHPOBKH
0a30BBIX TOHATUH, HAPYIIEHHE JIOTHYECKOHN MOCIEI0BATEIBHOCTH B H3JI0KEHUHU MIPOrPAMMHOTO
Marepuaia, HO IpPH O5TOM OH BJAJEET OCHOBHBIMH pasfeliaMd y4eOHOW MpOrpaMMBbl,
HEOOXOIMMBIMHU ISl JaTbHEWIIEro OOy4eHUS M MOXKET HNPUMEHSATH IMOJTYYEHHBIC 3HAHHS I10
o0pa3lly B cTaHAapTHOM CUTYyallUH;

OLICHKA «HEYIOBJICTBOPUTEIBLHO (2-1)» BBHICTABISICTCS CTYACHTY IO pe3yJbTaTaM KOHTPOJBHBIX,
CaMOCTOSITENIbHBIX PabOT U TECTOB, a TAKXKE, €CJIM BO BpeMs OTBETA SK3aMEHAIIMOHHOIO OuiieTa,
OH IIOKa3aj, 4YTO HE 3HaeT OOJIbLIEH YacTW OCHOBHOIO COJEp)KaHUS Y4YEOHON Mporpammbl
JUCLHUIUIMHBL, TOIyCKaeT IpyOble OIUOKH B (POPMYJIMPOBKAX OCHOBHBIX HMOHATHH TUCLUIUIMHBI
Y HE YMEET HUCII0JIb30BATh I10JYyYEHHBIE 3HAHUS [IPU PELICHUH THUIIOBBIX MIPAKTUYECKUX 3a1ad.

5. MeToauyeckue MaTepuaJbl, onpeaesiioiue nNnpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

[Ipy mnpoBeneHHM YCTHOTO »3K3aMeHa oOydamomemycsi mnpeaocrasisiercs 60 MuHYT Ha
noaroToBky. Omnpoc oOydJaromierocs 1o OWieTy Ha YCTHOM dK3aMeHEe He JOJKEH MPEBBIIIAThH
JIBYX aCTPOHOMHYECKUX YacOB.

Bo Bpems mpoBeneHus ’K3aMeHa MpU MOJrOTOBKE OTBETOB Ha OMJIETHI OOy4aroluecsi MOTYT
MOJIb30BaThCA MPOTPaMMOM  UCHMIUIMHBI, KOHCIEKTaMHU CEMHMHAapOB U Jt000W Jpyroi
JIUTEPATYPOU.

Bo Bpems npoBesieHHs SK3aMeH MPpHU OTBETE 00y4aroIIerocsi Ha BOMPOCHI [0 OWIIETY WK O
porpaMMe JAUCLHUIIIIMHBI OH HE MOKET MOJIb30BaThCsl KOHCTIEKTAMH CEMUHAPOB U JIF000i
JIpYrou JIuTepaTypoi.



