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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ABpepoHok Cepreii OyapioBUY, CTapILuii IpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIIVIOBOE ITPOEKTPOBAHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-12 — cnoco6HocTh pa3pabarbiBaTh Ha 0a3e CHCTEMHOTO TMOAXOJA TOC/IeH0BAaTe/bHOCTh DeLIeHUs
MOCTABJIEHHOUN 3a/laud, MPOBOJUTH MPOEKTUPOBAHWE W3/IEJUA PAaKEeTHOM U PAKeTHO-KOCMUUECKOM TeXHUKH,
OTipefiensITh BHELTHUI 00O/TMK W3/lenH, COCTaB 1 00beMHO-MacCOBbIe XapaKTEPUCTUKKU CUCTEM, MEXaHU3MOB U
arperaroB, BXO/AIMX B PAKETHBIN WM PaKeTHO-KOCMHYECKUIA KOMITIEKC

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-12

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- CUCTEeMHOTI0 I0/X0/la K PellleHUI0 N0CTaB/IeHHbIX 3a/a4 TelJIOBOr0 IPOeKTUpoBaHus JIA;

Ha ypOBHe BOCIIPOU3Be/IeHUsI:

- METO/IOB M CXeM aHaJIi3a TeIuIo-TIPOYHOCTH 3/IeMEeHTOB CH/IOBOTO Habopa;

Ha YpOBHE MIOHUMaHHUS:

- BO3MO)XHOCTH MH)XeHepHBIX TIaKeTOB B CHCTeMax TeIIOBOT0 MpoeKTHpoBaHus JIA;

YMeHus:

TeopeTHuecKue:

- COCTaB/IAATh pacyeTHbIe CXeMbl U TeIIOBble MOZled KOHCTPYKLIUH;

- COCTaBJISITh pacyeTHbIe CXeMbl U MOZie/iu (PYHKI{MOHUPOBaHUsL KOHCTPYKLmid PKT;

TpaKTHUeCKHe:

— CMIOCOOHOCTBHIO TIPUMEHSITH ClieliMaibHble MeTOAWKY TTPOYHOCTHBIX PAaCUéTOB KOHCTPYKLMKA PaKeTHOM
TeXHUKH U e8 COCTaBHBIX UacTel C yUeTOM TelJIOBbIX Harpy3o0K;

- IIpOBOJUTb TIPOEKTHpOBaHWEe W3/e/ M pakeTHO-KOCMUYECKOM TeXHUKM C HCII0JIb30BaHUEM
TBEP/OTEIbHOI'O MO/Ie/IMPOBaHUsl B COOTBETCTBUM C €[UHOW CHCTeMOW KOHCTDYKTOPCKOM JOKyMeHTallud Ha
0a3e cOBpeMeHHbBIX KOMIIbIOTEPHBIX TEXHOIOTH;;

HABbIKU:

HaBBIKH:

- TIpUMeHeHHWe MeTOJOB COCTaBleHHUsl TEIUIOBBIX TIPAaHMYHBIX YCJIOBUM [Jii pacueTHbIX CXeM
KoHCTpyKIuii PKT;

- TIPUMEeHeHHs] MeTOAUK pacueTa TeMIlepaTypHbIX 110/iel pyu QyHKLMOHUpoBaHue KOHCTpykuuii PKT B
YCJIOBUSIX TIOBBILIEHHBIX TEMIIepaTyp.

- omeHKa k03(G¢HLMEHTOB 3amaca MPOYHOCTH U YCTOMUMBOCTH TelJIOHArPY)KeHHBIX 3/1eMeHTOB
koHCTpyKLuii PKT..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa TEIVIOBOE ITPOEKTUPOBAHUE sipnsieTcst ANCLUTUTMHON YacTH, ¢GopMuUpyeMoi
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
IMPOEKTUPOBAHUS PAKETHBIX CUCTEM, DOU3BUNKA, YCTPOMICTBO n
OYHKIIMOHVPOBAHUE JIETATEJ/IBHBIX AIIITIAPATOB, CTPOUTE/IbHASI MEXAHWKA
JIETATEJIBHBIX AIIITAPATOB.

CopepXaHWe [UCLUIUIMHBI = SIBASeTCS OCHOBOW [Jysi  ocBoeHusi gucuurmuiuH: VICIIBITAHWS
PAKETHBIX CHMCTEM, KO/IMYECTBEHHBIE METO/Jbl OILEHKN 3J3®PEKTUBHOCTHU,
ITOAI'OTOBKA K IMPOLIEAYPE 3AIINTHBI n 3AIINUTA BBIIIY CKHOM
KBAJITM®UKAIIMOHHON PABOTBI, MNPEJUIT/IOMHASA ITPAKTUKA, TEOPUSA
KOHCTPYUPOBAHMUSI.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Ii3a U MOJIe/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCIIeEPUMEHTAIbHOTO UCC/Ie/JOBaHMS
JUTs1 pellieHHs MH)KeHePHBIX 3aZiad TpodeCCMOHaIBHOM JesTebHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MareMaTrueckKre MOJIe/d UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K MTPOGheCCUOHATbHOM cdepe AesTeIbHOCTH /IS PelleHuUs
WH)XeHEepPHBIX 3a/iau

¢ OIIK-6 — CrniocobeH oCyIecTBAATh KPUTUUECKUI aHAMN3 HAYYHBIX [JOCTHXKEHUH B 06/1acTu
aBUALMOHHOMN U paKeTHO-KOCMUUECKON TeXHUKU

e [ICK-11 — CriocobeH aHa/M3UPOBaTh COCTOSIHKE U TIePCIIeKTUBLI Pa3BUTHUS pAKeTHOM 1 paKeTHO-
KOCMUUECKON TeXHUKHU B LIeJ/I0M, TaK U ee OT/e/IbHBIX HallpaBlIeHUH

e TICK-12 — Criocob6eH pa3pabarbiBaTh Ha Oa3e CHCTEMHOIO IOX0/ia MTOC/IeA0BaTe/IbHOCTh PEIIeHUs
TIOCTaB/IeHHOM 3a/lauk, POBOAUTD IMPOEKTUPOBaHME U3/ paKeTHOU 1 PAKeTHO-KOCMUYE CKOU
TeXHWKHU, OTIPEe/Ie/IATh BHEIITHUNA 00JTUK U3/Ie/Hi, COCTaB U 00beMHO-MaCCOBbIE XapAaKTEPUCTUKU CUCTEM,
MeXaHU3MOB U arperaroB, BXOJSIINX B PAKeTHBIM WIN PAKeTHO-KOCMUYe CKUIA KOMIUIEKC

¢ TICK-13 — CmiocobeH c ucrnosnb3oBanueM CAD/CAE-TexHomoruii 000CHOBBIBaTh BEIOOD
KOHCTPYKTHBHBIX U CUJIOBBIX cxeM n3genuid PKT, mpoBoguTh pacyeTsbl Harpy KeHUsl, IPOYHOCTH U
JKeCTKOCTH 35ieMeHTOB crcTeM PKT, ee y3/10B 1 arperaros



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-12

Paspen 1. ®u3HK0-MeXaHHYeCKHe XapaKTePHCTHKH 0OC) IX KOHCTPYKI IX
MaTepHasioB NPH BBICOKHMX W HU3KHUX TemnepaTypax. OCHOBHbIE 3Tarbl 1 0COOeHHOCTH
TEIUIOBOTO NpoeKTHpoBanus. OLieHKa Hecyliell Cloco6GHOCTH KOHCTPYKLKH JIA 1 BbIGOp
JI0MyCKaeMbIX HarpspKeHUH.

12

10

(]
o

Paspen 2. Onpejenenye Tena0BbIX Harpy30K AeiCTBYIOIUX HAa KOPIYC JieTaTe/IbHOro
anmnapara B noJjieTe ¥ Npu Ha3eMHO# 3xkcnutyaranuu. OCHOBHBIE BH/IbI Teionepeayd U uxX
COOTHOLIIeHHe Ha OT/le/IbHBIX 3Tanax rnosera. OLeHKa TersoBbIX TOTOKOB B XapaKTepHbIX
TOUKaXx JieTaTe/IbHOro anmapara. TerioBoii 6anaHc cTeHKH kopryca JIA.

22

12

10

20

Paspen 3. IH)KeHepHBbIe MEeTOAbI pacyeTa TeMIepaTypHbIX MoJIei B 3/1eMeHTax
KOHCTPYKIMH JIETAaTe/IbHOr0 anmnapara. Onpe,qenemle TeMIIepaTypHOro IioJs CUI0BOro

29

14

10

15

Habopa kopryca JIA.

20

TOBBILIIEHHBIX TeMIIepaTypax.

Pa3aen 4. OcHOBHBIe ypPaBHEHHsI TEPMOYNPYrocTH. TepMoyTipyTie HanpshKeHUs 1
JlehopmaLiy 371eMeHTOB KOHCTPYKLIMM. YCTOHYMBOCTE 3/1eMEeHTOB KOHCTPYKLMK JTA npu 26 14 10 4 12

20

JIA.

Pa3pen 5. OcoGeHHOCTH TEN/I0BOr0 NPOEKTHPOBAHMS 3/IEMEHTOB KOHCTPYKI{HH
JIeTare/IbHOro anmnapara. ba3oBbie NPUHLMIBI KOMOMHATOPHOTO aHa/IM3a TEM/IOBOr0 PeXXUMa 19 9 4 5 10

20

Bcero 3a 8 cemecTp

108 51 34 17 57

100

Bcero no AMCHHIUIMHE

108 51 34 17 57

100

3.2. AyATOPHBII NPAaKTUKYM

JIMCLIUTL/THHBI

HOMEp U HAUME€HOBaHUE pa3jesia

Tema NMPAKTHYECKOr'o 3dHATUA

Oo0nemMm,

ayz.
JacoB

arrapara B T10J1eTe U ITpY Ha3eMHOMN
9KCIUTyaTaLym.

Pazpen 2. OnpesenieHye TeIJIOBbIX Harpy30K
JIeMCTBYHOIUX Ha KOPITyC JieTaTeJIbHOTO

Pacuet HecTallMOHapHO! TeMIlepaTypbl
Kopryca JIA Ha aKTUBHOM y4acTKe I10/1eTa.

2 |TeMIiepaTypHbIX T0/eld B 3/ileMeHTax
KOHCTPYKLIMU JIeTaTe/IbHOIO arapara.

Pazpen 3. ln>keHepHble MeTOABI pacueTa

OnpeziesieHre TeMIiepaTypHOro Moss
cuoBoro Habopa kopriyca JIA. CrutomiHast
pacueTHast Mofie/ib. TOHKOCTeHHas pacueTHas
MO/eJb.

Paspen 4. OcHOBHBIE ypaBHEHUs
TepPMOYIIPYTOCTH.

Tepmoyripyrue HanpspkeHuUs U fedopMarLiuu
3/1eMEeHTOB KOHCTPYKLIMH.

Pasgen 5. Oco0eHHOCTH TEIJIOBOro

JIETATE/JIbHOI'O allfiapara.

4  |MpPOeKTMPOBaHUS 37IeMEHTOB KOHCTPYKLIUU

OrnTuMabHOe TIPOeKTUPOBaHUEe OTCEKOB C
YUeTOM TeIJIOBOTO Harpy>KeHUsl.

Bcero 3a 8 cemectp

17

3.3. CamocronTenbHas padora crygenta (CPC)

Homep u HauMeHOBaHHe pa3fiesia
AUCLIUILUTHHBI

CopaepixaHue yue0HOro 3a/JaHusl

Oo0neMm,
4acoB

Pazgen 1. ®usuko-mexaHUUyeCKHe
XapaKTePUCTUKN OCHOBHBIX
KOHCTPYKITMOHHBIX MaTepHajioB MPU
BBICOKUX U HU3KUX TeMIlepaTypax.

OCHOBHBIE 3Tarlbl U 0COOEHHOCTH TEIJIOBOTO
nipoekTyupoBanus. OLieHKa HecyIel criocobHOCTH
KOHCTPYKLUH JIA 1 BLIOOD JI0MyCKaeMbIX
HarpspKeHUH.

10

Pazpen 2. OnipesiesieHre TeMIOBBIX
Harpy30K /IefCTBYIOMIUX Ha KOPITyC
JIeTaTeIbHOTO arrapara B TojieTe 1
[IpY Ha3eMHOW 3KCILTyaTaLiu.

OcCHOBHBIE BU/jb] TEIUIONEpesaud U UX COOTHOLIEHHUe
Ha OT/le/IbHBIX 3Tanax mnosera. OLieHKa TelJIOBbIX
MOTOKOB B XapaKTePHBIX TOUKaX JleTaTeJIbHOrO
armapara. TerioBoii 6anaHc cTeHKH Kopriyca JIA.

10

3 |Pa3gen 3. UH)keHepHbIE METO/bI
pacyeTra TeMITepaTyPHBIX T0JIel B

OripezienieHye TeMIiepaTypHOIO T10JIs1 CHJIOBOTO Habopa
Kopmyca JIA.

15

23745




371eMeHTax KOHCTPYKLUN
\—IIIETaTe]ILHOFO arrapara. 4

Pazpen 4. OcHOBHBIE ypaBHEHUS Tepmoynpyrie HanpsvkeHHs 1 ;ULE(bopMauym

4 3/71eMEeHTOB KOHCTPYKLIMU. YCTOWUMBOCTh 3/IEMEHTOB 12
TepPMOYTIPYTOCTH.

KOHCTPYKLM JIA NIpU MOBBIIIEHHBIX TeMIIepaTypax.

Pazgen 5. Oco0eHHOCTH TeII0BOro

c  [IPOEKTHPOBAHHSA 3/1EMEHTOB OnTrManbHOe MPOEeKTHPOBaHUe OTCEKOB C YUeTOM 10
KOHCTPYKLIMH JIeTaTeJbHOTO TeIUIOBOTO Harpy KeHUsl.
anrapara.

Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
123 4 5 |67 8 9 (10 1 12/13/14 15 16| 17
8 Ortu. o I13|TexK|IP| |Otu. no I13| TekK|IP|Otu. ro I13 Ortu. 1o 113, TexK|/P|3au.
YcnoBHble 0003HaYeHMS:

¢ TP — nuiarHoCcTHYecKas pabora;

¢ Ortu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;

e TexK — BonpocCsk!I /7151 TEKYLL[ET0 KOHTPOJIS;

* 33y. —3a4eT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
*  OTYET I10 NMPAaKTHUECKOMY 3a/]aHHIO;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOJUTCA B (1)0pMaXZ
¢ 3adyeT.

7 23745



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. N. IToropenos. . becnuioTHEIe eTaTe/bHbIE annapaThl: HArpPy3Ky U HarpeB. Mocksa: FOpaiit, 2020,
5J1. pec.

2. B. W. Toropenos. becruioTHeIe feTaTe/bHbIE anrapaThl: HArpy3Ky U HarpeB. Mockaa: FOpaiit, 2019,
3J1. pec.

3. B. I1. MuiuH, B. K. Be3Bep0Obiif, b. M. ITaHkpatoB. . OCHOBBI TIPOEKTHPOBAHUS JIeTaTebHbIX
anmnaparoB. (TpancnoptHele cucteMsl). M.: MatuHocTtpoenue, 2005, 31. pec.

4. Y. C. Tony6es, A. B. CamapuH. . [IpoeKTrpoBaHre KOHCTPYKLIMH jieTaTe/IbHbIX anraparoB. M.:
MaumHoctpoenue, 1991, 40 5k3.

5. O. M. Anudanos, A. H. Aazpees, B. H. ['yiiuH. . BasmicTuueckue pakeThbl U pakeThi-HOCUTeH. M.
Hpoda, 2004, 19 3k3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
1. b. M. [TaukpatoB. . CniyckaeMsle annapatsl. M.: MaimmHoctpoenue, 1984, 3 3k3.
5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ ; http://library.voenmeh.ru/jirbis2 — ®ynnamenTansHast 6ubmuoreka BI'TY
«BOEHMEX» um. [1.®. YcTrHOBA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos

cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced,;
2. Mathcad Prime 3.1;
3. Matlab 2015a SP1.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;

3. Ansys Multiphysics 2017 Teaching Advanced,;
4. Mathcad Prime 3.1;

5. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEIIVZIOBOE ITPOEKTUPOBAHUE

AnHoTanusa paboueii nporpaMMsl

Ouctumindaa TEIVIOBOE ITPOEKTUPOBAHMUE siBiisieTcss AUCLUIVIMHOW 4YacTH, (hopMHpyeMoit
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOJATOTOBKY I10 Harpaeienuto 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-12 crnocobHOCT, pa3pabaTbiBaTh Ha 0a3e CHCTEMHOrO IIOJXOZA I10C/Ie[0BaTe/IbHOCTh pelleHus
MOCTaB/AeHHON 3a/iauM, MPOBOAUTH MPOEKTUPOBaHUE M3/e/IMi PaKeTHOM M paKeTHO-KOCMHUUECKON TeXHHUKH,
oTpe/iesIsiTh BHEILITHUH 00/MK W3/le/nii, COCTaB U 00beMHO-MaCCOBbIe XapaKTePUCTUKUA CUCTEM, MEXaHU3MOB U
arperaroB, BXO/SILUX B PaKeTHBIN WA PaKeTHO-KOCMIUECKUA KOMITJIEKC.

CofeprkaHve [JUCLIMIUIMHBI OXBaThbIBAaeT KPYI' BOMPOCOB, CBSI3aHHBIX C AaHA/IM30M TEIJIOBBIX Harpy3oK H
¢bopMHpOBaHHEM TeMIIepaTypHOrO MO/ 37eMeHTOB KOHCTpykimu JIA u c ouenkod HJIIC snemeHTOB H
KOHCTPYKL[MU B LIe/IOM, TIpY TIOBBIILIEHHBIX (TIOHM)KEeHHBIX) TeMIlepaTypax (GyHKL[MOHUPOBaHMUS.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e OTYeT M0 NMPAKTUUYeCKOMY 3a/|aHHIO;
e BOMPOCHI J|jIsl TEKYILET0 KOHTPOJIS.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEIIVZIOBOE ITPOEKTUPOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI

PexkoMeHpyemasi IuTeparypa

TpyRoeMKOCTB,

yac.

Pa3pen 1. ®u3nko-MexaHMUeCKHe XapaKTepPUCTUKY OCHOBHBIX KOHCTPYKLIMOHHBIX MaTepHa/ioB MPH
BBICOKHX M HU3KHUX TeMIleparypax.

OcHOBHBIe 3Tarbl 1 0COOEHHOCTH TeTJIOBOTO
npoekTrpoBaHusi. OrjeHKa Hecy1eil criocobHOCTH
KOHCTPYKLUuK JIA 1 BLIOOD 10Ty CKaeMbIX
HarnpsDKeHUH.

B. W. Iloropesios. . becriunorHbie
JieTare/ibHbIe arraparbl: Harpy3ku U
HarpeB: Mocksa: FOpaiit, 2020 (1)

b. M. I1ankparos. . Criyckaemble
arnmaparel: M.: MawmuvHocTpoeHue, 1984
)

O. M. Anudanos, A. H. Axspees, B. H.
I'yuquH. . Banmuctrueckue pakeTsl U
pakeTbI-HOCHTeH: M.: [Ipoda, 2004 (21-
23)

B. I1. MumuH, B. K. Be3sep6riii, b. M.
[TankpatoB. . OCHOBBI IPOEKTUPOBAHHUS
JeTaTe/bHBIX anmaparoB. (TpaHcropTHbIe
cucTembl): M.: MammHoctpoenue, 2005

©)

10

Wroro no pa3geny 1

10

Pa3;[en 2. Ol'lpE}J[EJIEHI/lE TEIVIOBBIX HAI'PY30K AEI‘/’ICTBYIOH.II/[X Had KOpIIYyC JIETATE/IbHOI'0 allliapdTd B
IoJjieTe " rnpu Ha3eMHOH IKCI/TyaTalluu.

OcHoOBHBIE BUABI TeIvionepegayu U ux
COOTHOIIIeHMEe Ha OTAe/IbHBIX 3TallaX I10J/1eTd.

B. . Iloropenos. becrunorHele
JleTaTesIbHbIE araparhl: HArpy3Ku U
HarpeB: Mocksa: FOpaiit, 2019 (13)

B. I1. MumuH, B. K. Be3Bep6riii, b. M.
[NTankparoB. . OCHOBBI IPOEKTHPOBAHUS

Habopa kopryca JIA.

11

O1jeHKa TeryIoBbIX NTOTOKOB B XapaKTepHbIX JleTaTesbHBIX annaparoB. (TpaHcropTHEIe 10
TOYKAax JIeTaTe/IbHOTO anrapara. TeryoBoi cucteMsl): M.: MammHoctpoenue, 2005
OanaHc cTeHKH Kopityca JIA. (3,5)

O. M. Anudanos, A. H. Axapees, B. H.

I'ymyn. . Banmmctuueckue pakeTsl U
pakeThl-HOCUTeu: M.: [Ipoda, 2004 (21)
Wroro o pasgeny 2 10
Pazgen 3. InykeHepHBIe MeTO/bI pacueTa TeMIIepaTyPHBIX I0/IeH B 3/1eMeHTaX KOHCTPYKI[UH
JieTaTe/IbHOIO anmapara.

Ornpeziesienne TemMniepaTypHOro I10Jis CUJIOBOIO O. M. Ammdanos, A. H. Agapees, B. H. 15

I'ymyn. . Banmmctuueckue pakeTsl U
pakeTsl-HOCuTe: M.: [Ipoda, 2004 (22)
B. I1. MumuH, B. K. Be3pep0Owiii, b. M.
ITankpatoB. . OCHOBBI IIPOEKTUPOBAHUS
JleTaTesbHbIX annaparoB. (TpaHcropTHEIe
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cuctembl): M.: MammHoctpoenue, 2005

(6)

Wroro no pasgeny 3

15

Pazgen 4. OcHOBHbIEe ypaBHEHUA TEPMOYIIPYTrOCTH.

Tepmoytipyrue HanpsbkeHUs U fedopMariin
3/IeMEHTOB KOHCTPYKLIMH. YCTONUMBOCTD

3JIEMEHTOB KOHCTPYKLUU JIA TIpU MOBBIIIEHHbIX

TeMreparypax.

O. M. Amudanos, A. H. Auzpees, B. H.
TyumH. . BanmmcTuyeckrie pakeThbl U
pakeThl-HOcuTenu: M.: [Ipoda, 2004 (22)
N. C. Tony6es, A. B. CamapuH. .
ITpoekTrpoBaHre KOHCTPYKLIAM
JieTaTe/IbHBIX armaparoB: M.:
MariuuHocTpoenue, 1991 (5)

B. I1. MumuH, B. K. Be3Bep0Owiit, b. M.
[TankpaToB. . OCHOBBI ITPOEKTUPOBAHUS
neTarte/bHBIX arnmaparoB. (TpaHcropTHbIe
cucreMbl): M.: MammHocTpoenue, 2005

(6)

12

Wrtoro mo pa3peny 4

12

Pa3,qu1 5. Oc00eHHOCTH TeI/I0BOro MNPOEKTHPOBAHHUA 3JIEMEHTOB KOHCTPYKIIUH JIETATE/IHBHOI'O

dImnapara.

OnTuManbHOe MPOeKTHPOBaHUe 0TCEKOB C

O. M. Amudanos, A. H. Auppees, B. H.
TywuH. . Baquymictiyeckye pakeTsbl U
pakeTbl-HOcuTenu: M.: [Ipoda, 2004 (23)
B. I1. MumuH, B. K. Be3pep0Owiii, b. M.

Y4eTOM TeIJIOBOTO Harpy>KeHHsl. [TankpatoB. . OCHOBBI IPOEKTUPOBAHUS 10
JieTaTe/IbHBIX annaparoB. (TpaHcropTHeIe
cuctembl): M.: MammHoctpoeHue, 2005
(8,9)
Wrtoro no pasgeny 5 10
12 23745



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEIIJIOBOE INIPOEKTUPOBAHUE

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocs! /A TeKyiero KOHTpoJis

KonTposb nipoBogsaTcs B popme cobecejoBaHUs, B X0/le KOTOPOTO CTY/IEHT OTBeYaeT Ha BOMPOCHI
riperiofiaBaresisi. KOHTpO/IbHOe MepOTIpUsiTHe CUNTAETCSI BLITIOJIHEHHBIM, eCJ/TH CTYZIeHT Jja/l He MeHee JIBYX
TPaBWILHBIX OTBETOB.
[TepeueHb BOMPOCOB [ijIsl TEKYILIET0 KOHTPOJISL BXOAUT B cOCTaB Y MK AUCLUILIVHBL

OTuer N0 NpPaKTUYECKOMY 3a/JaHUI0

KowmrinekTsl 3aanuii nmpefcrasnensl B Y MK AUCLUTIIUHEL
Pe3ynbTaThl BHITIOHEHUS MPAKTUUECKOTO 3a/laHust 0(hOPMIISIOTCS B BU/Ie OTYeTa.
3armura oTueTa MpoxoauT B hopMe [IOK/IaZia CTYIeHTa T0 BLIMO/JIHEHHOH paboTe U OTBETOB Ha BOMPOCHI
niperiofiaBaresns. OjeHHBaeTCs MOJHOTa U KaueCTBO 0opMJIeHHsI 0TYeTa, COOTBETCTBUe 3a[jaH1I0, BEPHOCTD
MOTyYeHHBIX Pe3y/IbTaToB, CIOCOOHOCTh UX 00BSCHUTH.
OTuet MpUHUMAETCS U PabOTa CUMTAETCS BLITOJTHEHHOU NP BBITIONIHEHWH TpeboBaHM K 0()OPM/IEHUIO OTUeTa
U No1yueHry He MeHee 60% IpaBU/IBHBIX OTBETOB Ha 3a/laHHbIe BOIIPOCHI NIpero/iaBare/is.

3auet

3ayeT CUMTAETCsl CAAHHBIM M 00yUaIOIIMICS TT0/IyYaeT OL|eHKY «3auTeHO», eCJTH BIIIOHEHBI BCe
KOHTPOJIbHbIE MEPOIIPUSITHS, TIPelyCMOTPeHHbIN paboueil mporpaMMoii AUCIUTIIHHEL

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. ®usuko-mexaHuueckue
XapaKTePUCTUKU OCHOBHBIX Boripocs! asnist
4 8 |KOHCTPYKIMOHHBIX MaTepHaioB 12 2 2 0 10 20 TeKylLlero
NPHU BBICOKUX M HU3KHX KOHTPOJISA
TeMIieparypax.
Pazgen 2. OnpejesieHue Teni0BbIX
Harpy3o0K /IefiCTBYIOIINX Ha Oruert 110
4 8 |kopmyc jieTare/ibHOro annmaparaB | 22 | 12 8 4 10 20  |mpakThueCcKoMy
1oJieTe ¥ MpH Ha3eMHOM 3a/JaHUIO0
IKCILTyaTal{uMm.
Paspgen 3. iHkeHepHBbIe MeTomil OTyer o
4 g Pacuera TEMHEPATYPHBIXHOMEHU B | Hq | 14 | 1 4 15 20  |mpakThuyeCcKoMy
3/IeMeHTax KOHCTPYKIUU
3a/laHUI0
JieTaTe/IbHOrO anmapara.
Pazgen 4. OcHOBHBbIE ypaBHEHUSA Order o
4 | 8 AeI % yp 26 | 14| 10| 4 | 12 20  |mpakTueckomy
TepPMOYIIPYroCTH.
33/JaHuUI0
Pazpaen 5. Oco0eHHOCTH TeIJI0BOro
NPOEKTUPOBAHUA 3/IEMEHTOB Oryer o
4 g P 19 9 4 5 10 20  |mpakThuecKoMy
KOHCTPYKI{MH JIeTaTe/IbHOI0
3a/laHUI0
anmapara.
Bcero 3a 8 cemectp 108 | 51 | 34 17 57 100
Bcero no gucuinHe 108 | 51 | 34 17 57 100

14

23745




Kputepuu oneHuBaHus

IICK-12
Bonpocbl omkpbimozo muna:
Ne 1
[Jomny1ieHre 0 TepMUUeCKON TOHKOCTU KOHCTPYKL[MOHHOM CTEHKH
TMpeJroaraet, uTo ...
Ne 2
CruiolHasi pacyeTHast MOZle/lb TEMITEPaTyPHOTrO MOJIs1 KOHCTPYKLMOHHOMN
CTEeHKU TpeJrio/iaraeT pa3e/siTh KOHCTPYKLMIO Ha Psifi PaCUeTHBIX CJIOEB
Ne 3
ToHKOCTeHHas1 pacyeTHasi MOZie/Tb TeMIIepaTypPHOro MO/si KOHCTPYKLIUA
MpeArosiaraeT pasfe/isaTb KOHCTPYKLUIO Ha ...
Ne 4
TenoBble Harpy3Ky — 3TO Harpy3Ku
Ne 5
Kpurepuit CTaHTOHA ITOKa3bIBaeT -
Ne 6
Amnanorusi PeliHonbzca 1o3BossieT
Ne 7
Kpurrueckoe 3HaueHue unciia PeliHosb/ica XapakTepu3yeT W3MeHeHue -
Ne 8
Kpurepuii ®ypbe BbipakaeT oripefie/ieHHOe COOTBETCTBHE MEXY -
Ne 9
Kputepuii Buo npefcrasssier co60ii OTHOILIEHHeE -
Ne 10
[uvccolanyeli Ha3bIBaeTCst NPOLIeCc -
Bonpochbl 3akpbimozo muna:
Ne 1
PaBHOBecHast TeMriepatypa oOIIMBKY JIA - 3TO TemMreparypa,
BO3HUKAIOIasi B pe3y/brare:
a - basaHca BHeIITHero, Ma/IafoILero TerIOBOTo MOTOKAa U TIOTOKA
W3JIyueHust Ha oO1mBKe JIA;
0 - BO3HUKHOBEHME TEIJIOBOTO MOTOKA U3JTyUeHUs C TIOBEPXHOCTH
OOILINBKY;
B - BO3/IEUCTBUS Ha OOIIMBKY BHEIITHETO KOHBEKTUBHOTO TEIJIOBOTO
MOTOKa.
Ne 2

MeTog yCI0BHOU HarpysKu Jisl ONpefie/IeHus paCueTHOrO Cllyvast
TpejriosnaraeT, UYTO Ha KOHCTPYKLIMIO JelCTBYeT:

a - MaKCMMaJ/IbHO BO3MOYKHAs1 Harpy3Ka;
0 - pacueTHBIN CJTyyaid IKCIITyaTallii COOTBETCTBYeT MaKCUMATbHOMY
3HaueHHWI0 pacueTHOMN HarpysKH, omnpefesisieMoi TeficTBreM BHEIIHUX CHJT

1 MOMEHTOB,
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

B - PacueTHbIN C/Iyyaid SKCIUTyaTaldi COOTBETCTBYET MaKCHMa/IbHOMY
3HAUeHUIO pacueTHOW Harpy3KH, omnpe/esisieMoi 1eliCTBHeM BHEIITHUX
Harpy3oK U Harpesa.

ITpu TerioBbIX pacueTax, MPUHSATHe 3HaYeHUs1 Kputepusi [1paHaTis
PaBHBIM eVHHLIEe, T03BOJISIET:

a - UCTI0/Ib30BaTh M0/001e CKOPOCTHBIX 1 TeMITepaTypHBIX TI0/iel B
MOrPaHUYHOM CJIOE;

0 - IPOBO/IUTH TEIJIOBbIE PACUEThI, UCIOb3yst 3aKOHOMEPHOCTH AIJIst
XOJIOJHBIX TeUeHU;

B - He YUMTHIBAaTh KO3 PULIMEHT TPeHUs Ha MOBEPXHOCTH Tefa.

OO1mrBKa Kakoro OTCeKa MOKeT TIPOeKTHPOBAThCs TOJBKO Ha TEeT/IOBbIe
Harpys3ku

a - [ITMaHr0yTHOTO;
0 - CTPUHIEpPHOTO;

B - JIOH>K€POHHOTI 0.

MakcumManbHast TeMIIepaTypa B IIOTPaHUYHOM CJI0€ Ha MMOBEPXHOCTHU JIA
Ha3bIBaeTCs:

a - TeMIlepaTypoil TOPMOXKEHHUSI;
0 - TemrepaTypoii BOCCTaHOB/IEHNS;

B - TepMOJMHaMUUeCKOl TeMriepaTypoi.

B JIOH>KEDOHHOM O0TCEKe TOJILHWHa OOILIMBKU BLI6I/IP8€TCH "3 yC/10BUA:

a - MECTHOM yCTOMUMBOCTH y4yacTKa OOIIMBKH, PACIIONIOKEHHOTO MEXIY
[BYMSI COCeZIHUMHU JIOH)KepOHaMU;

0 - obecrieyeHUs 1[eIOCTHOCTH OTCEKa MPY a3pOJUHaMHUUECKOM HarpeBe;

B - 113 TeXHOJIOTHUEeCKHX COOGpa)KEHI/Iﬁ

Kputepuii bro onpezenser:
a - pacripe/iesieHye TeMIlepaTyphbl 10 TOJIIL{MHE CTeHKY;

6 - oTHOIIIEHHe MAaKCHMAaJTbHOTO TIPUTOKA Terjia OT rasa K MaKCHMMaJlbHOMH
TIPOITYCKHOM CTIOCOOHOCTU CTEHKWY;

B - abCO/IOTHOE 3HaYeHHe TeMIlepaTypbl CTeHKH MPY U3BeCTHOMN
TeMIeparype rasa.

TennoBklie HArpy3KHU — 3TO Harpy3kKHM yUueT KOTOPBIX ITO3BOJIAET OL€HUTDb:

a - U3MeHeHHe [TPOYHOCTHBIX CBOMCTB MaTepuasioB B MpoLiecce Harpesa u
OXJIKEHHUS;

0 - BO3HUKHOBEHHE JIOTIOIHUTE/IbHBIX TEMITEPATyPHBIX HAIPSHKEHUH;
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B - yC/10BUs QYHKIMOHMPOBaHUs JIA, IpH KOTOPBIX HEOOX0ANMO
YUUTHIBATE [10/13y4eCTh MaTeprasa KOHCTPYKLIWH.

Ne 9
ToHKOCTeHHas1 pacueTHasi MOZeJib TeMIIePaTyPHOrO IM0JIsl KOHCTPYKLIUU
WCIO/Ib3YeTCs TIPU YCJIOBUU:
a - pacrpe/iesieHre TeTVIOBOW Harpy3KH I10 TIOBePXHOCTH JIA
TIPOU3BOJIEHOE;
0 - pacueTHbIE 37IEMEHTBI — TEPMHUECKH TOHKHE B HAllpaBJIeHUH MEHBIIIEro
H3MepeHus;
B - TEIUIOOOMEHOM BO BHYTPEeHHEM 00beMe OTCeKa — IpeHedperatorT.
Ne 10

CrinomHas pacueTHas MOZe/lb TeMITePaTyPHOTO M0JIs1 KOHCTPYKLIMOHHON
CTeHKH WCIOMb3YyeTCs MPU yCJIOBUU:

a - epeTeKaHNeM TeTl/ia B0k MIOBEPXHOCTH JIA, MOYKHO rpeHeOpeyb;

0 - pacrnipesiesieHye TEMJIOBON HAarpy3KH 10 MOBepXHOCTH JIA
PaBHOMEPHOE;

B - paCueTHbIE€ C/IOU — TepDMHUUYECKH TOHKHE.
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