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JIMCT COI'JIACOBAHM

PAEOUYASI TIPOTPAMMA COCTABJEHA B COOTBETCTBUM C TPEBOBAHHAMH PEJAEPAJIBHOIO
FOCYAAPCTBEHHOTO OBPA3OBATEJILHOIO CTAHAAPTA BBICIIETO OBPA30OBAHMUI
(®rocC BO)
24.06.01 «ABualMOHHAs H PAKETHO-KOCMHYECKash TCXHUKa»
(yKa3vl6aemcs uHOeKc U HAUMeHOBAHUEC HanpagaeHus/cneyuanbHocmu)

[Tporpammy COCTaBHIIM:

Kadenpa A4_CraproBble U TeXHU4ECKHE KOMIBICKChI PAKET W KOCMUUYECKHX aNNapaToB
CuHMIbLIMKOB B.B., IOUEHT, K.T.H., JOUEHT [ L —

®.1.0., 10JKHOCTD, YUeHas CTeleHb, yUeHOe 3BaHHE

DKenepT(bl):
. Sep? /caqra-ﬂ/am;}éwpcaézmm oI ECs  po  ayiusd ,xyéﬂ R
mrfppm—uccp‘;%fwcaw o7 dons 6*(0 “mr ﬂ,.;, PO T o AT ard ﬂjp& Sewwionsd 45

[porpamMma paccMOTpeHa Ha 3acelanny Kadeapbl-pa3paboTiHKa

paboueit nporpamMmbl A4 CTapTOBbIe M TEXHMYCCKHE KOMNICKChI PAKET H KOCMUYECKUX AIIIPATOB
(undexc u HauMenosanue kaghedpoi-paspabomuuxa paboyei RPocpammsi)

« 3t Ao 2018 r.  3aeenyiomwuii kapenpoit A4_JlonGenkos B.I'. k.T.H. / /
(®.U.0., yu.cTeneHb, yu.3BaHHE)

PaGouas nporpamma o100peHa Ha 3ace/laHiy Y ueOHO-METOANUECKOH KOMUCCHH 110 YKpYII-
HeHHOIi rpyrrne HanpasjieHuii u cneunanbHocteit noarorosku (YMK no YI'HuCII) 240000 ABna-
[IMOHHAA M PAKETHO-KOCMHYECKas TeXHUKa

(undexc)
(nonHoe HaumeHoeaHue HanpaeneHus) (Ne npomoxona) 7
:I|II !;
«§/»to__ 2018 r. Tlpencenarens YMK no YI'HuCIl Ceipues A.H., asH, cuc/ I ',/ /

(®.U.0., yu.cTeneHs, yu.3paHue) L(@}ﬁn HCh)

YyeOHas ,H.HCU,HI'IHHH& obecrieyeHa OCHOBHOM JIMTEpaTypoi
« 57» Ao 2018r. Jlupexktop OubaHoTEKH Cecuna_H.B. /

(®.U.0., yu.cTeneHb, yu.3BaHue) (noanuce)




i IlaxanupyeMbie pe3y/ibTaThl 00yUeHus N0 AHCUHILIHHE (Moy.110)

[{e/bl0 OCBOGHMS JHCLMIUIMHBI SBJACTCA H3yueHHE (PU3HYECKHX MPOLECCOB H SIBIIEHUH,
ONpeeNsIOUX ra30MHAMHUECKHE HArpy3ku, JACHCTBYIOUIME IpPH CTAapTe PaKeT HA 3JICMEHTLI
CTApTOBOrO KOMIIJICKCA U CaMy PaKeTy, METOJI0B X ONpe/Ie/IeHHs U Croco0OB CHUIKEHHS.

JIMCLMIUIMHA BHOCHT BKJaj] B (OPMHPOBAHHE CIICYIOLIMX obuenpodeccHoHanbHBIX Ul Hanpas-

JICHUS] KOMIIETEHIIHMH:

— BIAJCHHE METOIOJIOrHeill TEOPETHUECKHX M OKCIECPHMEHTAIBHBIX HCCIENOBAHHH B obJacTH
ABHALMOHHOM U pakeTHO-Kocmuueckoit Texuuku (OITK-1);

— BlajeHHe KyIbTYpOil HAaydyHOro HCCeloBaHHs B 001acTH aBHAllMOHHOH M PaKETHO-
KOCMHMYECKOH TEXHMKM. B TOM 4YHCIE C HCIOJb30BaHMEM HOBEHLIHMX HH(OpPMAILMOHHO-
KOMMYHHUKalIMOHHBIX TexHosoruit (OIK-2);

— cnocoGHOCTb K pa3paboTKe HOBBIX METO0B MCCIICI0BAHMS U HX MPUMEHEHHIO B CAMOCTOATE/Ib-
HOMl Hay4HO-HCCIIEI0BATE/IbCKOM  JIEATENBHOCTH B 00/1acTH aBHALIMOHHON M PAKETHO-
KOCMHMUYECKOH TEXHUKH C YYETOM IpaBuJl COOJIOICHHS] aBTOPCKUX NPaB (OTIK-3).

JIMCUMILIHHA BHOCUT BKJIaJl B (JOPMUPOBAHHE CIEYIOLIMX NPO(ECCHOHAIBHbIX KOMIIETEHIMH:

e  CIOCOBHOCTBIO cOOMpaTh, 06pabaTHIBAThL, AHATM3UPOBATE H 0000LIATE HAYYHO-TCXHHYCCKYIO
HH(OPMALIMIO, TEePeoBOi OTEYECTBEHHBIA M 3apyOeKHBIH ONBIT B 007aCTH pPaKeTHO-
kocMuueckoii Texuuku u Textonoruu (IK-1);

e  CIOCOBHOCTBHIO H FOTOBHOCTBIO ¢ MOMOILILI KOMITBIOTEPHOH TEXHUKH IJIAHMPOBATh H IPOBO-
JUTH HAy4YHBIE SKCIIEPUMEHTBI, 00pabaTbiBaTh, aHATU3UPOBATh U OLCHHBATL PE3y/IbTAThl HC-
CJIe/I0BAHMIA, CIIOCOBHOCTBIO C MOMOILBIO KOMIBIOTEPHOH TeXHHKH 00pabaTbiBaTh, aHAIH3H-
pOBaTh, CHHTE3HPOBATh H KPHTHYECKH PE3IOMHPOBATH unpopmanuto (T11K-2);

e  CHOCOOHOCTBIO TIPUHUMATh y4acTHE B (DYHIAMCHTAIBHBIX H PHKJIAAHBIX HCCIICI0OBAHMAX 110
peleH IO Npo6IieM, BO3HUKAIOUMX TIPH [IPOCKTHPOBAHHH H OIBITHO-KOHCTPYKTOPCKHX pas-
pabotkax (ITK-3);

e CNOCOOHOCTBIO M TOTOBHOCTBIO pa3pabaTbiBaTh MATEMATHYECKHE MOJIC/IH, ONHCHIBAIOLIHE
MPOLECChI, TPOUCXOAIINE B pa3pabarThiBaeMbIX PAKETHO-KOCMHUECKHX KOMILICKCAX, BBIOH-
paTh METO/Ibl HX PELICHHH W aHATTH3HPOBATD MOJIY4EHHBIC PE3yJIbTATbI (TTK-5);

B pesyisibraTe OCBOEHHS AUCUHMILINHBI (MO,j1yJist) acTIUpaHThl OYIyT:
3HaTh:

-Haqu04?XHHHECKHCOCHOBBIﬁBOHﬂHaMMKHCTapTapaKCT;
- OCHOBHBIE MOHATHS U METOA0JIOTHIO ra30/IMHAMHKH CcTapTa H crnocoObl CHHIKEHHUA BO3JIEHCTBHA HA
3ﬂeMCHTb]CTapTOBOTOIﬂJMHﬂeKCallCTapTYKHHyK)paKeTy;

YMETh:

- AHAIM3UPOBATH PE3y/IbTAaThl IKCIEPUMEHTAIBHBIX H YHCICHHBIX HCCIIeI0BaHHi ra3oAMHaMuy4e-
CKUX M ABYX(A3HBIX TEYCHHH MpPH CTapTe, CHJIOBBIX, TETIOBBIX W MHBIX HArpy30K Ha SJCMCHTEI
CTApPTOBOrO KOMIJIEKCA W CTAPTYIOLLYIO PaKeTy,

- 06OCHOBBIBATHL CIIOCOOBI CHUIKEHHMS ra30,IMHAMHYECKHX HArpy30K Ha PaKkeTy H 3JIEMCHTBI CTapTo-
BOI'0 KOMILJIEKCa,

BJIAJIETh:



- HaBBIKAMH MCIOJIB30BAHHs HayuHON W CNPABOYHOI JTUTEPaTyphbl MPH MPOBEACHHH pacyeToB H
HKCIIEPUMEHTAIBHBIX HCCIIE0BAHNH, aHaIH3e pe3y/IbTaToB H BLIGOpE CrIOCOOOB CHUIKCHHS HArpy-
30K;

- HaBBIKAMHM OPraHHW3allM{ H MPOBEJCHNA PacyicToB U ¢u3MyecKoro KCrepuMeHTa B oOnacTtu raso-
JIMHAMHKH CTapTa;

NpUOOPETYT OIBIT ACATEIbHOCTH:
- IPOBe/IEHHs PACYETOB B 00/IACTH ra30/IMHAMHKH CTapTa;
- aHQIM3a pe3yJbTaThl SKCIEPUMEHTAIBHBIX H YHCICHHDBIX {Ce/IeIOBAaHUH ra30MHAMHUYECKUX H
nByx($a3zHbIX TEYCHHUH MPHU CTAPTE,

2. MecTo AUCUMILTHHBI (MOAYJIs1) B CTPYKTYpe NPOrpaMmbl aclMpaHTypbl

JIMCUMILTHHA OTHOCHTCS K 6a30BOH 4acTH NporpaMmMbl acliipanTyphl.

Tpy10EMKOCTH OCBOCHHS! JIMCLIHILIMHBI cocTap/seT 2 3a4eTHBIX €IUHHULLBI (3.€.) unu_72 aka-
JleMMYECKHX 4acoB (dac), B TOM uuciie 2 yaca ayJIMTOPHBIX zauaTHil 1 70 4acoB CaMOCTOATEIbHOM
paboTsl. JlMcUMIIHHA HMECT TEOPETHYECKHI XapaKkTep ¥ OpHEHTHpOBaHa Ha npo¢eCCHOHAIBHYIO
MOArOTOBKY acrupaHTa

Vi3yyenue AMCUMIUIMHBI ONMPACTCs Ha 3HAHMS, YMCHMA H HABBIKH, TPUOOpETECHHBIE B
MpeALIeCTBYIOMMX IHCIHIIIHHAX! «UneeHHbIE METO/Ibl IPOEKTHPOBaHMs», «MexaHuka HKHIKOCTH
u razayn, «Ctpyiinpie TedeHus. « MHKeHEepHbIC MAKEeThl NPUKIaTHbIX [IPOTrPaMM».

3. Bujbl yueGHoil paGboThl H TEMATHUECKOE COEPAAHHE AHCIHIIIHHLI (mopy.ist)

3.1 Buanbi yuebnoii paborsl

Tabnuual
Bua yueGHoii paboThl Ll
aKaj. Jac
AyIUTOpHBIE 3AHSTHS, 2
B TOM 4HCJIe:
Jlexunonnsie 3anatus (J13) 2
Hayuno-npaktuueckue 3austus (HI13) -
Cemunapsi (C) -
Wccnenosatenbekie nabopatoptbie pabotsi (UJIP) -
MuanBuayaibHble KoHcybTaumnn (K) -
CamocTosiTenbHas pabora (CP), 70
B TOM HHcje:
BbinofHeHWe KOMIJIEKCHbIX pacyeTHO-HCC/IE10BA- 10
tensckux padort (PHUP)
BbINosHeHHe OT/E/bHBIX HCCE10BATEIbCKHX 3a/1aHHI -
(U3)
Moaroroska pedepatos (P) -
CaMOCTOATEbHOE H3YYEHHE TEM C HCIO/IL30BAHUEM JTH- 60
repatypsl (CH)
Beero: 72




3.2. Copepkanne ANCUHITHHBL (MOLY/IST) 110 PA3AEAaM K BiAaM yuedHoii paboTbl

|

TpyaoeMKOCTb 10 BHaaM yueOHoi paboTbl
(uac.)

Pazaen ancunninkbl (MOAys)

ounas (popma obyueHms

BCEIO

mlumunp|c | k| cp

TaGnnua 2

dopmbl
camocTos-

TENbHOM

paboThl

2

3 4 5 6 71 8 9

10

1-H cemecTp

Pazoen 1. 3adavu eazodunamuru cmapma
O6uwas xapakTepucTHKa 3a1ad ra3oiiHaMiKH
crapra. Buabl BO3AEACTBHA CTPYHHBIN TeUeHUTI
M BbI3BAHHBLIX WMH TeUEHHUH BO3IyXa Ha die-
MEHTbl KOHCTPYKUMIl CTapToBOro KOMIleKca
(CK) u paxery. [ospexaaoumii ypdext Bo3- |
neficTauii. TpeGoBaHus K YPOBHAM Harpyswe-
HUs. CXeMbl Fa300TBEACHHA NPH CTApPTE PaAKeT |
pasnuuHoOro HasHauenms. Mx kparkas xapakre-
pucTika. JlocToMHCTBa U HeaocTaTki. O0aacT
NPUMEHEHHS.

-

CH

Pazoen 2. Mamemamuyeckue Mooen, uchoib-
Iyemble npu HUCIeHH oM .HOOE.-TIIPOBQHHH cmap-
mosbix mevenui, Qnddepenunanshan u nure-
rpanbhas (GOpMbI 3anucK ypasHeHuii ra3oBoit
anHamuKH, OCECHMMETPHUHBIFT H TPEXMEPHbI
cayuaii. Moaenb Mexanuueckoil cMecH rasos.
Mogenu TypOyneHTHOCTH.  Anre0paunveckas
moaens Ipanana. duddepenunansipie Moe-
i k-g, k-0 u moaens CexyHnosa. Konuenunn
DNS u LES. JlocToMHeTBa, HENOCTATKH W 00-
1acTH MPHMEHEHHS PaINUHBIX MOAeaeH Typ-

GyNeHTHOCTH. ['paHHUHbIE YCAOBUA HA CTEHKAX. |

CH

i
Pazoen 3. Obugue npunyunsl YUCTEHHO 0 Pelie= |

Hus 3a0ay 2a30800 Ounamuxku cmapma. Merol
KOHEUHbIX pazHocTeit, Heorpamatoutne rpa-
HUUHBIE YCJIOBHA Ha CBOOOMHBIX IPaHifLax:
MPHHLMMBI © CNOCOOLI COCTABAEHHS. ¥ CI0BUA
CYLIECTBOBAHMSA Mapluesoii koopanHatsl. He-
MoNb30BAHHE AEKOMMO3HIMHK: AOCTOMHCTBA H
HenoctaTk. OcOOEHHOCTH OCECUMMETPHYHBIX
3afa4. OcoOEHHOCTH PELIEHHA CTALHOHAPHBLIX |
3anay. MeToa yetaHossieHns. Buibl CeTOK, i
HCMNOB3YEMBIX B ABYMEPHBIX M TPEXMEPHBIX '
3ajauax rasoBoi anHamukd. Tpebosanns K
cerkam. Cnocobbl aBToMaTHUECKOIT reHepaLiu
cetok. YueT ABMKEHHs FPaHHLL pacueTHO 00-
nacti. [MousaTue o ceTounoit BazkocTH. CeTku, |

afanTUpYIOLWKECcs Mo THHKAM Toka. [TpuHumn
TVD. i

g |- | - | - |-|-] 8

S D

CH




2

Pazden 4. Obwan xapakmepucmukd RPUKIaoHsIxX NPocpaMMHbly NGREMos
pewenus 3a0a4 2azo0unamuxy. BO3MOKHOCTH NakeT MPUKAAIHBLIX MpoO-
rpamMMHBIX nakeToB. Mcnonbsyembie Moneni, METOIbI (pelaTen) u BHbl
rpaHHuHBIX YCIOBHIL. DTanbi peuieHus 3anaun. [10AroTosKa pacueTHoM
cetkn. CnocoGbl yueta asuskenus rpanuu. [enepauns cetkn. KauecTso
cetkn. Hutepdeiic nakera Ansys-Fluent. [ToaroToska K 3anyCky pacuera.
CnocoObl NpeacTaBAeHHs Pe3ynbTaTos, [IpumMepsl pelieHis sanad.

Beero 3a |-ii cemectp

2-if cemecTp

Pazden 5. Caepxzsyxogvie nepacuemnsie cmpyu pakemibix dsucamenet
(PJ7) CtpykTypa CTAUMOHAPHOMH CBEPX3BYKOBOH HepacueTHOI TypOyJIeHT-
HO#T CTPYH NPU PA3NHUHBIN COMETAHHAX 1APAMETPOB HA CPE3e COTIa (HnC-
na Maxa, HepacueTHOCTH 1 YIa NoaypacTBopa cornia). [Tpuunubl, Bbi3bl-|
paiolme obpazopanHue Oouek. Peryaspioe u HEPEryisapHOC OTpamcHHe
ckaukos OT ocH. [lpoueccel 8 cnoe emewenus. Jloropanne. Hecraunonap-
Hble NpOLECCHl B corule Npu Bbixoae PJL Ha OCHOBHOMN pekuM TArH. Oco-
GeHHOCTH GNIOMHBIX CTPYIt NPH Pa3InYHbIX BapuaHTax KomnoHoskn PL

h

Pazoen 6. Cmayuonaproe u K6azucmayuonapHoe 63aumoeoeticmeue cmpyi
P ¢ cazoompaxcamenem. TUNOBbIE paciipeeneHns 1aBleHHa N0 NOBEPX-
HOCTH rasooTpakatens. Kpurnueckas rouka. Bamsnie TypOyneHtHbix]
nyabcaunii B Hatekalowem noToke., OOwas XapakTepHCTHRA TeueHuA B
NOrpaHHYHOM C0€ B 30HE BOIACHCTBHA CTPYH. DaKkTOpbl. ONpeae/nioune
BEHYHHBI TEMIOBLIX NOTOKOB, OCODEHHOCTH TENIOBOTO BOZACHCTBUA HA
BBIEMKH M BBICTYMAIOLLME HaCTH.

Pazoen 7. [Myrscayuonnoe osoeiicmaue na snemenmol koncmpysyuu CK.
TpHUHHBL BOZHHKHOBEHMS MyJbCALHOHHBIX HArPY3OK M aKYCTHUECKOTrO
uanyuenus. XapakTepUCTHKH [MyJbCAUHOHHOTO BO3AeHcTBUs. THnoBsas
CHEKTPabHAS MAOTHOCTL MYALCALUMA AaBaeHNA. 3aBUCHMOCTL YPOBHEH H
YACTOT BO3AENMCTBUS OT BBLICOTBLI MOALEMA PAKETbl METOIbI CHUKCHIHA
NyJLCAUMOHHOr0 BO3AEHCTBHA.

Paszoenr 8. Bozdeiicmeue cmpyiiHblX MeuweHull Ha ROGEPXHOCHb H)ICBON
omyvemiy. OcoBHHOCTH CTPYIHLIX TeueHHil NPH Noabeme paxkersl. Baus-
HHe BeTpa W NOBOPOTA COMEN NPU MaHeBPHPOBaHKHK. Jlepopmauns cTpyn B
CHOCSILLIEM NOTOKE M npu noopote coria. OcobeHnocTn TeveHus 6a04-
HBIX CTPYit. [Tpouecchl mpH BLIXOLE CTPYH HA NOBEPNHOCTL HY/EBO OT-
METKH W BWKEHHWHW MATHA BO3AEiiCTBUA No nosepxHocTH. Tenjaosoe n ci-
nosoe Bo3aeiicTeue cTpyit. TpeGosanus k manespuposanio PKH i napa-
MeTpam BeTpa.

Pazden 9. Hecmayuonaprsie npoyeccol npui cmapme pakem KoCMuieckoso
nasnavenun (PKH) uz noayszazaybaennvix cmapmosoix coopyoicenuir. [lyc-|
KOBLIE W OTpaKeHHble BoNHbL. [IpHUMHbL, BBI3LIBAIOULINE NOABICHHE BOJIH|
CKaTHA W paspelkeHns Ha nocaeaytounx dasax crapra. Cnocodbl cHitke-
HHA yposHeii BonHoBoro sosaeiicTeua na PKH. Masa paspexenns. (akro-
Pbl, BAMAIOLIME HA €€ MPOLAOIKHTENLHOCTL U HHTEHCHBHOCTL. (POPMIPO-
BaHHE BKEKLMOHHOrO TeueHus. [Tpuuinbl 1 CNocoObl MPeaoTBPAILeHIA
3abpoca ropauux razos k PKH.

10

Pazoen 10. lazodunamuueckue npoyeccsl Apu PAazinynply SAPUAHMax
koumeitneprozo cmapma. MUHOMETHBLIR cTapT. Tennosbie M CHAOBLIE
HArpy3ku, AeHCTBYIOLLIME HA KOWTElHep W W3leine Ha crainu paloThl
MAJL u npu 3anycke aguratess. [1poueccsl npi packynopke. Kosebarenb-
Hble PEKUMBI NIPH BTEKAHWI CTPYH B KOHTeitHep. [pyrue cxembl KOHTei-
HepHoro crapta. CXemMbl ¢ H30JMPOBAHHBIMH FA30X0AAMH. CXEMbI € oT-|
KPbITBIM KOHTEHEPOM, KaTany/ibTHbiil ctapt. OCOOEHHOCTH TEUCHHIT 1

CTapTe U3 OTKPbITbIX KOHTEHHEPOB.

30HbI BO3AEHCTBUA CTPYH. Pewnm ¢ npuannanuem CTpyn K CTEHKam pH
| ‘

9 110
16 | CH
35
. | CH,
*pup!
L
| |
l
| 5 CH
7 lpup
cH,
4 pup
CH.
4 pup
2 |cH
2 |CH




l 2 3 | 4
Pazoen 12. CmpykmyprosiesMeHmulic Memoo [puiunis :mcrpncmml I
anroput™a. CTPYKTYpHbIE deMenTbl. MCTOL BEKTOPHBIN anii,. Moaeib
PacX0AHO# TPYOKH TOKA B BA3KOM NOTORC. Moienb ocpeaHeHHoro Typdy-
neHTHOro ABuikeHusi. HabGop annpokcHMUPYHOLLHX jaBUcHMOCTER s
1 pashbix oGnacteii. Onpenencuue KOIPPUUMEHTOB, BXOAALLINX B annpok-
CHMHPYIOILHME 3aBUCHMOCTH. [JOCTOMHCTBA 1 HEAOCTATKH METOAA. Henone-
30BAHHE CTPYKTYPHO-I/EMEHTHOr0 METOAAd ANf pacueTd cTaunoHapHoi
Hen300apHUECKO# CTPYH, CTAUMOHAPHO# OMOUHOI CTPYH, BIAUMOACHCTBHA
craunoHapHoit HensoGapnueckoit crpyn ¢ NOAY3AMKHYTOI NONOCTHIO U _
NYCKOBOH yAapHOi BOJIHbI. |

Sl TR

Paszaden 12 j’fCl?O.'.’b'jU!f(H!H&’ cucmem nodault 6oosl O CHUNCEHUA CUITOGBIX
u mennogeix naepysok na emerdmer CK u PKH. CxeMbl NONaYH BOAbI: ‘
BHELWHAA, BHYTPHCTPYHHAN H NPUCTEHOUHAA. MexaHH3mbl i LOCTHKHMbIC '
12 YPOBHM CHIDKEHHS PasIHYHLIX BHIOB CHAOBBIX TENJIOBbLIX HArPY30K MNpH ‘
HCTNOB30BAHWM KAKAOH M3 cXeM. Pu3nuecKkas KapTHHa TEHEHWA cTpyit
Hiske NaTpyOKOB BHYTPHCTPYIIHOrO pacneiia BObL. Buznyeckan KapTHHA
B3aUMO/ENCTBUA CTPYH C NPEABAPUTENBHO conanHoii 3asecoit. Tpebosa- ‘
HUA K CHCTEME pachibld. |

Pazoen 13 Ixcnepumenmaiptible NCCTCIUEanIA Ca300UHAMULECRIN Hpu-‘ |
yeccos npu cmapme. Llean NPoBEACHMH IKCNEPHMEHTOB Ha AU HbIX | |
3Tanax MNpOeKTUPOBAHUS CTAPTOBLIX KOMIIEKCOB. Kputepun nonoGus,
XapakTepu3yoUIHe ra30AMHAMUNECKHE 1 TENN0BbIC NPOLECCH NPH cTapre.
13 Ou3nieckuii CMbICT KpUTEpHeB. YCIoBHA, P KOTOPLIX BOIMOKHO OAHO-
BPEMEHHOE BbITIOIHEHHE BCEX KPHTEPHCH. [punmepol. OGocHOBaHKE He-
BO3MOJKHOCTH TOJIHOMO MOAEJIHPOBAHMS NPOLECCOB MPH Pacblie BOLL.| ‘
CxeMmbl 3KCHGPHM€HTMthlN YCTAHOBUK gk} BUCHI}UH']BL‘JLEHHH rasoinnHa-
MHuYecknx npoueccos npu ctapre PKH. Moneanposaine ABHAKEHIA PKH.
Hcnonp3oBanne noasiiHbix kapetok u MPC.

[F8)
]

Beero 3a 2-it cemectp 36 | 1

~las|

WUroro: 72 | 2

- 170

TMpumevanue: J13 — nekunonroe 3auatne, HI13 — nayuno-npakruteckue sansitns, W13 — uccnenosarensckmne nadopa- -
TOpHble 3aHATHA padoTa, C — ceMHHapbI, K - uHannayanbhbie KoHcyabTaunn; CP — caMocToATeNbHAR pabora odyua-

toutnxcsa. CH — caMoCTOATEILHOE H3YUEHHE TEM € HCNOAL30BAHIEM aureparypel, PUP
pacueTHO-HCCAe0BaATENbCKIX PadoT:

3.3 TeMaTHKA AYAHTOPHBLIX JAHSITHI

TeMaTHKa NeKLUMOHHBIX 3aHATHH

— BbIMOJHEHHE KOMTJIEKCHBIX

Tabauua 3
[Ne pas- | Ne nex- l Kon-go ]
OCHOBHOE COEPIKaAHNL Jlureparypa
mena (UMM 4acoB
1 1 OOf11as XapaKTePHCTHKE 3a1ay rasodnHaMHKN CTapTa. Buabl BO3IEACTBHA 6 (OJ1),
CTPYHHBIX TEHEHHIT H BLI3BAHHLIX HMU TeUEHHI BO3YXA HA AIEMEHTDI | 3-6 J11
KOHCTPY KUMNFT CTAPTOBOIO KOMIUIEKCA (CK) u paxety. [loBpexKaatoLLuii ‘
s ekt BozneitcTauii. TpebGoBanus K ypoBHAM HATPYHKEHIA. ,
5 2 CTpyKTypa CTAaLHOHAPHOI CBEPX3BYKOBOI HepacueTHOIl TypOy/IeHTHOH 4, 6(0OJ1), 2- '
CTPYH NPH pasinyHbIX COUCTAHHAN napameTpoB Ha Cpele conna {uuncna 5 (JJ0) g
Maxa, HepacueTHOCTH H YI7a NnoaypacTsopa conna). Biaumoneictane | 1 9P
CTpy# € aNeMEHTAMHU KOHCTPY KL CK
_ ) Hroro: ¢l |
[pumenanue: OJ1 — OCHOBHAR ANTEPATY pa JUU1 - nonoaHHTeNbHAR AnTepaTypa, P — INeKTPOHHbIE PECYPChl

[MporpaMMO# JIMCUMIITHH Bl TPAKTHUCCKHE / ceMuHapekue /

CMOTPEHBI.
3.4 [lepevennb 3AHATHI, IPOBOAUMbBIX B AKTHBHOI 1 HHTEPARTHBHOI (opmax
[IporpaMMOii JHCUUIUIMHBI 3aHATHS. TTPOBOJMMBIC B AKTH BHOI M MHTEpaKTHBHO# dopmax He
MpeyCMOTPEHDI.

naGopaTopHble 3aHATHA/ He MpeLy-



4. Mepevenb 3a1aHuii 1 CAMOCTOSITE/ILHOI padoThl

Tabanua 4
5 i -
| | C | Homepa pasaenos
CpoK BblAA4H Cpok cnauu
3ananus P | JINCUMITHHBI (MO-
| (No nenenu) (Ne Hepenu)
ki v | ayns)
BbinoaHeHHe KOMILUIEKCHON pacyeTHO- . |
ucenenoBaTenbekoi padorl «Pacuer i ,
ctpyH PJ1 1 OnpeaeneHue napamerpos | 9 | )8 5 6.7.8
CHAOBOTO W TEMJIOBOr0 HArpyKeHus | | - VR
ra300TpaKATENs M NOBEPXHOCTH HYJle- |
| BOH OTMETKH? | | |

5. Tekyuwmil KOHTPOJIb ycnesaemoct H M IPOMEKY TOMHAS aTTecTalms 1o AUCHHILTHHE
OlieHKa Ka4ecTBa OCBOCHHA AHCUNITIHHbDI BRIIOHACT TEK) UK KOHTPO/Ib YCMEBAEMOCTH H NPOMEIKY-
TOYHYIO ATTECTALMIO B ¢opme 3auera

5.1 Tekyunii KOHTPO/b YCNEBACMOCTH N0 AHCIHILIREE
KOHTPO/IbHbIE MEPOTIPHATHSA TEKYILErO KOHTPO/IA
Tabnuua 5

| Cpok nposene-

[ Bu KOHTPOJBHOTO KouTpoaupyembiii 0Gbem

MEpONpHATHS ': Haumenosanue _ tua (NaNo pa3eios)
| o (Neweneaw) |
Y CTHBIR 0npoc | - l_ 18 | 24
3aumra OTUETa N0 KOM- “«Pacyer cTpyn a PJLu ‘
NAEKCHON PacyeTHO- OnpeeneHne NapaMeTpos. |
MCCleI0BAaTEIbCKOM pa- | CHI0BOTO H TENJIOBOIO ‘ 29 5.8
Gore HArpy KeHMs ra3zooTpaxa-
Tens ¥ NOBEPXHOCTH HY- | l
| 1IeBOM OTMETKH? ‘. - |

5.2 OuenounbIe CPEACTBA TIPOMEKRY TOUHON ATTECTAILNN

J118 NpoMesKyTOUHOM aTTecTalii 06y AIOLMXCA N0 AMCLHIIHHE 00pa3oBan (oHA OLUEHOUHBIX
CPEACTB B BU/IC_ BOMPOCOB HA 3aUCT W TCCTOB.

[Tprmepbl BOMPOCOB Ha 3a4ET:

1. CazoauHamuuecKue cxembl crapra. JloCTOMHCTRA. HEIOCTATRI H 06AACTHL IPUMEHEHHSL.

2. Moneau TYPOYIEHTHOCTH, MCTIONb3Y eMbIe /LTS PACUETa CTAPTOBLIX TeueHHi.

3. Pelenyie 3a1a4 ra30AMHAMHKH CTApTa C UCIONB30BAHHEM NPHKAAAHBIX [pOrpaMMHbIX nakeTos. Oco-
GerHocTH BbIOOpa HACTPOEK.

4. CtpykTypa cBOOOAHO#M CTALMOHAPHOH CBEPX3BYKOBOH nepacuetHoM cTpyw PJL npu pazantHbix coteTa-
HUSIX apaMeTpoB Ha cpese.

5. Baaumo/eiicTBHe CBOOOAHOM CTALHOHAPHOH CBEPX3IBYKOBOI HEPACUETHON CTPYH PJ1 ¢ razooTpaikare-
nem. CHI0BOE M TEMJIOBOE BO3AEHCTBHE HA FA300TPAKATEb.

6. Tly1bCaUHOHHOE M AKYCTHUCCKOE BU' yneficTue cTpyit Ha anemenTsl CK 1 PKH. [pH4nHbl 4 METOLbI
CHHIKEHHA.

7. HecTauuoHapHbie TEUEHHs B N01Yy3ar1y0neHHbIX COOPY/KEHUAN MPH cTapTe pakeT KOCMHYECKOro HasHa-
YeHus

8. CucTembl pacnblia BObl NPH CTapTe paker. Hasnauenwe. [puHiumnbl BbIOOpa pacnoiozKeHus naTpyOKOoB.

9. MeTo/bl FKCNEPUMEHTANLHOT 0TPabOTKHK 3a/1at Fa30AHHAMHIKH CTApTA HA MOJIC/IbHBIX CTEHAAX.



5. OOpa3oBaTe/ibHbIE TEXHOIOTHI TT0 AHCHUIIHIE
OOyueHHE NO AHCUHTIIHHE BEACTCA ¢ NpHMEHEHHEM NeKLHiIi=-KOHCYIbTalH

[Tpu ocylecTBAeHHH 00pa3oBATCLHOTO NPOLECEa NO AT LWHIIMHE UCTIONL3YIOTCS CAELYIOLLHE UH-
(OPMALIMOHHO-TE/IEKOMMY HHKALIHOHHbIC TEXHOJIOTHH:

— HCHOMb30BAHME MYJIBTHME/IMITHBIX MATEPHATIOB — MPE3CHTALAA marepuasa ¢ HCroJib30BaHHEM
MPOEKTOPA.

6. VUEBHO-METOAMUYECKOE 1 HH®OPMALMOHHOE OBECIIEYEHNE
JIMCHMILIMHDBI

6.1 OcHoBHAs ANTEPATY it

Tabnuua 6
[ No [ a- |
0 04 H3aa-
. ABTOP ‘ Haumenopanme HManaTenbCcTBO |
n/n | | | Hwi
T == o I
[ lBOrlhOB K. H.. Emesbs-| Bolunc: MTenblbie TEXHOMOMMH B 3ajauax |
| ‘ ' _ & | duamMaTAuT 2012 |
Hoe B. H. |MeXaHUKH XKHAKOCTH W rasa [ |
Bonkos K. H., Emenba-|TypOyaeHTHbIE CTPYH - CTATHCTHUECKHE MO-
2 P P> duzMaTauT 2013
nos B. H., 3a3umko B.A.|aenn W MOAEAHPOBAHHE KPYITHBIX BHXpEit
Tpenve W TennooOMeH B A3POJAHHAMHKE
3 [Moucees M. T P , ' BITY 2010
| yueOHoe nocobHe Ana By3os
6.2 JlonoaunTeabHast JnTeparypa:
Tabnunua 7
r [ O —
Ne . _|Ton Hﬂ
ABTOp Hanmvenosanne HM3patenscTso
n/n 1 JaHHA |
| 2 3 4 .
Asporazoaunamuka: 1adopaTtopHbli npax- ﬂ
Akumos I, A., 3a3umKo i e parop p 2 ‘
1 | i THKYM 144 By308. - Y. 11 OCHOBHBIE NOHA- BI'TY 2007 |
B.A., Moucees M. | |
twad 1;_9_mlm'\1utu.a.1\uc Ta01 MBI | |4 -
A))U1 a3z0IMHAMKUKAL HUO iTO Hbllr’l npak-
2 Aicis6s T A, SE3UMED TH:{\M Jint! 3(303 ‘ %(2 %nuzauue 1260 BI'TY 2009
B.A., Moncees M. I Y S B
paTopHbIX padoT.
Adanacees E.B., Banobar |CTPyKTYPHO-31EMEHTHOE MOACIHPOBAHHUE
3 |B.W., BoGbiwes C.B., JI06- |ras0anHAMHUECKHX MPOLECCOB fpu cTapre BITY 2004
pocepaos M.J1 _ __\paxer yuebroe nocobue s BY3os | | ]
! TexHo0rueckie OOBERThI HAIEMHOT HH- [oanrpaduke Ii |
: . ;
4 |bapmun U.B. (pea.) |ppacTpyKTypbl PAKETHO-KOCMHUECKOMN TeX- | Pfﬁi{ 2005 |
[HHKM (MHAKEHEPHOE nocooue). Knura | l \
Bupiokos "I, byt A.b.
- 3 IX KOMINJIEKCOB Pecrapr 2014
Xorynes B.A., ®anees A.C. | _ : | P
MeToabl 0TPabOTKH Hay4HbIX H HapOAHO-
s 4 MauuHo-
6 |I'pubanos B.®. (pen) XO38ICTBEHHBIX PAKETHO-KOCMHYMECKUX| o 1995
| I\U'\II'I"IEI‘\LUB - S | p |
l|T'.3|:;e.~c01a'. B.M., [laxomos Ten ou.umm.pcuou. H i) Lpn MHAMMKA B | HETY 2009 1
M.A. |nasohdr|e.u,m,|\ MOTOKAaN - l
- . E :
Bonkos K. H.. EMeNbsHOB| -
8 |1 EUEHMS ra3a ¢ HaCTHULAMH DUIMATANT 2008
B. H.
Boakos K. H., EmenhﬂnoalMonenn oBaHMe KPYMHLIX BUXPEi B pacué-
‘ i P [)_} : P P DOU3MaTauT 2008
IB. H. [rax TypOyAeHTHBIX TeueHHi
7
nbramos M.A. ['nibMaHoB 1[ [coTpazkatouine yenosus Ha rpaHuuax
10 | R Y arp Gduwsvatant | 2006 |
|AH. I ~pacueTHON ofmactu. - |




il 5 - g . [ 5 |
Moncees M. I.. LlupkyHos|/Ochosbl asporazoanHamukm: yuebHoe no- :
3 HlrpiyHoBjLE pOTasoA ) BITY 2006
HO. M. cobue 1na By3oB
Adanacbes E. B., boGbiwes |Onpeaenehne napameTpos nois TeteHn
C. B., Jlobpocepaos M. JI.  [oanHOuHO# Hen3o0aprUecKkoi CTpyH: Aa- BI'TY -
12 # - ’ " .| 2008
[GopaTopHbIi PAKTHKY M BOEHMEX
‘ http: /library.voenmeh.ru/elres/elr00950.pdf
boobiwes C. B., loGpocep- | TepMoAiHammKa ra3oBbix TeueHHii: yued-

13 ‘;103 H. JL HOE NOCOOHE A BY30B s 2009 ‘

- : : " .| "BOEHMEX"
(hitp://library A oenmeh.ru/elres/elr01232.pdf
Bonkos K. H., Emenbanos | JIByx(asible Teuenus: yueGnoe nocobue BTV
14 |B. H. ‘ 5 BY308B . 12005
| e - _. .. "BOEHMEX"
| Ihttp://Nibrary voenmeh.ru/elres/elr0015 |.pdt
Bonkos K. H.. EMeabaos  [Moaeanposatie KpynHbuIX BUXPEi B pacué-

: O ‘- bI'TY s |
15 IB. H. ITax TYpPOYACHTHBIX TCUEHHH e | 2005 |

|I_m_11;.'-'_l ibrary.voenmeh.ru/elres/elr02 | 69.pdf BOEHMEX
Bonkos K. H., Emensanos IMoennpoBanue KpynHbIX BUXpEH B pacué-
16 |B. H. Tax TYpOYIeHTHBIX TEHEHM OUBMATIIUT| 2008
htp: /library.voenmeh.ru/elres/elr021 69.pdf |

6.3 DaekTponnbie (00Pa3oBATEAbHBIC, HHPOPMAUHONHBIC, CHPABOUNLIC, HOPMATHBHbBIE H T.0.) pecyp-
Chl:

DIEKTPOHHBIE PECYPCHL:

IBC «Jlanby. IBC «lOpaitm. library.voenmeh.ru

6.4 llporpammuoe obecnevenne.

1) [akeT CHMBOJIBHBIX BbIMHCACHHUH Wolfram Mathematica (Bepcus 10 nan Bbiwe ).

2) IMaker Ansys (Bepcus |5 unm Boie):

3) Iporpamma pacera cBOGOAHON CTAUMOHAPHOH CcBEpX3BYKOROI HepacueTHOl cTpym PJ1 Strua:

4) TporpaMma pacueTa TeYEHHs B NOTPAHHUHOM C/I0€ HA FA300TPAKATENE IPH HATEKAHHM cBOOOHOMH CTa-
uuonaptoit ctpym PJ1 Psloy:

5) TlporpamMma pacueTa CrekTpa nyabCaltiii 1aBjieHHs Ha ras00TpakaTee NpH HaTeKaHny cBoGoAHOI cTa-
uuoHapHoii ctpyu PJI Spectr

6.5. U opMaMOHHBIE TEXHOIOT I, HCMOIBL3YeMbIe HPH OCYHLECTBACHHH 00pa3zoBaTENLHOTO
npouecca

Menob30BaHue MYIbTUMEMIAHBIX MATEPHAIOB — IPE3CHTALIMSA MATCPHANIA C HCNOIL30BAHNEM
MpPOeKTOpa.

7. MATEPUAJIBHO-TEXHUUYECKOE OBECHEYEHUE JIMCHUITIIMHBI

7.1 Creunain3npoBanibie AadopaTopun (B TOM HHCIE HAYUHLIC) I KIACCHE, OCHOBHOE yuebnoe 060-
pyaoBaHHe (KOMILIEKCbL, YCTAHOBRE | CTCH/DbL)

1) JleKuMK M NPAKTHYECKHE 3aHATHS 110 AdHHOH AHCUMIIHHE IPOBOAATCA B CneUranu3IHpoBaHHOM

knacce kadeapbl A-4 (aya. 375). AyaAnTopus OCHalleHa NPE3CHTAUHOHHON TEXHUKOH (MPOEKTOP, IKpaH

1 HOYTOYK).

2) KomnnekcHas pacueTHO-HCCIEN0BaTEIbCKAs Pad0OTa BLINONHACTCA B KOMNBIOTCPHOM Knacce Kadeapbl.

PaGoune MecTa acrMpaHToB B KOMIBLIOTEPHOM KJ1aCcCe OCHALUEHbI KOMILIOTEPAMH M3 pacieTa OfHH KOMI1b-

IOTep Ha acnupaHTa.

7.2 Cpeacrea obecnevenns 0CBOCHI THCUHILIHHDI
1) KoMnbloTepHble MPe3eHTalnm ¢ Pe3ybTaTaMu YACACHHBIX H IKCTICPHMEHTANILHBIN MCCIeL0BAHKI ra3o-
AHHAMHYECKHX TEUEHHH NpH cTapTe



IMpuaoxkenne
K paboueii nporpamMme JHCLANIHHbI
«[MazoaMHAMHKA CTApPTa»

CIIPABKA
o Hasamuun B ondauorexe BI'TY «BOEHMEX» um. L.®. Yerunosa
yueOHoit IuTepaTyPphl
(cTIpaBKa SAB/ISETCS HEOTHEMJIEMOH 4aCThIO VMK AuCIUIIIHHBI)

1. HauMeHnoBaHHe AMCHATUIMHBL: «I'a301nHAMHKa CTapTay.
2. Kapenpa A4 CtapToBbIe H TEXHHYECKUE KOMIIICKCHI PAKET i KOCMHYECKHX arnaparos.
3. TlepeyeHb OCHOBHOW Y4eOHOH JHTEPATYph (aBTOpBI, Ha3BaHWE, HAIM4IHE rpuda

Muno6pazosanus, YMO, HMC, apyroro MHHHCTEPCTBA HIM BEAOMCTBA, BBIXO/IHBIE JAaHHBIE,
KOJINYECTBO IK3EMILLAPOB) !

]_Ng l'on
ABTOp HaumeHoBaHue H3naTenscTBO
n/n M3 1aHHs
Bonkos K. H..|BplukcidrenpHble TEXHOJOMHH B 3ajaqdax
1 ? o DuzmaTiauT 2012
Emenssnos B. H. MEXaHHKH XKMIAKOCTH H ra3a
Bonkos K. H.,|TypGynentHsle CTpyH - CTaTHCTHHYECKHE
2 |Emenbsnos  B.  H.|Moaenu u moaenupoBaHHe KpyIHbIX puxped | OU3MATIHT 2013
3azumko B.A.
Tpeuue W TemnooOMeH B adpOAMHAMHKE!
3 |Moucees M. T. P RE BI'TY 2010
yueOHoe nocodue s By30B |

4. TlepedeHb [OMOJHHTEJIbHOH JUTEPATYPhI (aBTOpBI, Ha3BaHHE, HAINYHE rpuda
Muno6pazosarus, YMO, HMC, apyroro MUHHCTEPCTBA HIH BeJOMCTBA, BBIXO/HBIC aHHBIC,
KOJIHYECTBO K3EMILISPOB):

|
" ABTOp HaumeHoBaHHe H3natenpcTso Lo
n/n M31aHuA
1 2 3 4 5
Aspora3oiMHaMHKa: naGopaTopHbIH
Axnmos I'. A., 3a3UMKO .
1 BA. Moscees M. T NpakTHKyM s By3os. - Y. 1 OcHOBHBIE BI'TY 2007
nousTUs. [a301MHaMUYecK1e TabIMubL.
Aspora3zoaMHaMHKa: naGopaTopHbIi
Axumos I'. A., 3a3UMKO i
2 BA., Moncess M. T. NPaKTHKYM /1A BY30B. - 4. 2: OnucaHue BI'TY 2009
naGopaTopHbIX paboT.
Adanacses E.B., banoban  |CTpyKTypHO-3/1€MEHTHO® MOJIe/IHpOBaHHe
3 |B.H., boobimes C.B., ra3zoaMHaMHHYECKHX [TPOLIECCOB MPH CTapTe BITY 2004
Jo6pocepaos HU.JT paket: yueGHoe rocobue wis BY3os
TexHoornueckue 0OGLEKTH HA3eMHOM arsrtali
4 |bapmuH U.B. (pen.) HH(PACTPYKTYpPbl PAKETHO-KOCMHYECKOH PIITJK 2005
TexHUKH (MHKeHepHoe nocobue). Kuura |
1 2 3 4 5
Buptokos I'.I1., byt A.b., 5
5 Xorysies B.A., ®azees A.C. ['a301MHAMMKA CTAPTOBBIX KOMILJIEKCOB Pecrapt 2014
MeTtonbi oTpaboTKH Hay4HBIX 1 Mawmo-
6 |T'pubaros B.®. (pen) HApPOIHOXO3ANCTBEHHBIX paKkeTHo- 1995
CTpoeHHe
KOCMHMUYECKHX KOMIIJIEKCOB.
Tepexos B.H., [TaxomoB TeriomacconepeHoc U rHApoAHHaMHKA B
7 IM.A. razokaneJbHbIX MOTOKax HITY 2009
8 go?_llcos £ $ip BRGIRIISN TeueHus ra3a ¢ YaCTHLIAMH ®duamatnur | 2008
9 Bonkoe K. H., EmenbsiHoB Mon?ﬂuposaune KPYMHBIX liuxpen B pusmaraur | 2008
B. H. pacuérax TypOy/eHTHbIX TEYECHHH
10 Mnsramos M.A. I'unbmaros |Heorpaxaioluue ycoBHs Ha rpaHuLax Ousmariur | 2006




AH. pacueTHoi 06/1acTH.
1 Moncees M. I, LlupkyHo|OcHOBbI ~ a3porasofMHamMuku:  yueGHoe BITY 2006
0. M. nocobue Ans By30B
Adanacees E. B., boGbies |Onpesenesne napaMeTpos nojs TeHeHUs
12 C.B., lo6pocepnos WU. JI.  |oauHO4YHON Hen300apHUeCKOH CTPYH: BI'TY 2008
nabopaTOpHBIi NPaKTHKYM "BOEHMEX"
http://library.voenmeh.ru/elres/elr00950.pdf
boGwies C. B., TepMoaHHAMHKA ra30BBIX TEYEHHH:
BI'TY
13 |Jlo6pocepnos H. JI. y4eOHoe nocodue a1 By30B "BOEHMEX" 2009
http:/library.voenmeh.ru/elres/elr01232.pdf
Boskos K. H., EmenesanoB  |JIByxcasHbie TEYCHHA: yueGHOe nocobHe
BI'TY
14 |B. H. JUIS BY30B "BOEHMEX" 2005
http:/library.voenmeh.ru/elres/elr0015 | .pdf
Bonkos K. H., Emenbsanop  |MogenupoBaHHe KpyHbIX BHXpe# B
. BI'TY
15 |B. H. pacuérax TypOy/eHTHbIX Te4eHHHA "BOEHMEX" 2005
http://1 ibrary.voenmeh.ru/elres/elr02169.pdf
Boskos K. H., EMenbaHoB | MoaenupoBanue KpyrHbIX BUXPEH B
16 [B.H. pacuérax TypOyNeHTHbIX TeHEeHHH OUSMATIIAT, 2008
http://library.voenmeh.ru/elres/elr02169.pdf

Jlupektop OGUOIHOTEKH %CECHHEI H.B./

« » 2018 r.




