MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

TEIIVZIOBASA SAILIUTA
HamnpasyieHnue/cnenaaibHOCTb 24.03.05 /IBuraTe/u JieTaTe/bHbIX aNilapaToB
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma ABHAIMOHHAA U PAKETHO-KOCMUYeCKas TeIVIOTeXHUKa
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A9 TINTABMOT'A3OAVNHAMUKA U TEIVIOTEXHUKA
Kadeapa-pa3padorunk pabdoueit A3 KOCMUYECKMUE AIIITIAPATBI 1 IBUT'ATEJ/IA
NPoOrpamMMmbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
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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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Bynnbiii Hukura JleoHuzioBuu, K.T.H., JOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIIVIOBAS 3AIIIUTA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-5 — crnocobHOCTh WCMO/Ib30BaTh COBPEMEHHBIE TIOAXOAbI M METO/bl pelleHusl MpodecCHOHATBHBIX
3a/1au B 00/1aCTH aBUALMOHHOU U PaKeTHO-KOCMUUECKOW TEXHUKU

[ICK-1.3 — crmocoOHOCTb BBITIO/HATE pacueThl MapaMeTpoB pabouero mporiecca, TeIIOBOTO COCTOSIHUSI U
XapaKTepUCTUK JBUTaTesiell U SHEproyCTaHOBOK JieTaTe/IbHbIX armnapaToB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-5
3HAHUA:
MeTo/ibI pellieHus 3a/iad Ternaoo0MeHa U PyHKIMOHHUPOBAHUS TEMJIOBOM 3all[UThI;;
YMeHUs:
Amnanu3 3a1au MoJieTMPOBaHUs Terioo0MeHa ¥ (PyHKLIMOHUPOBAHUS TEIJIOBOM 3all[UThI;;
HaBbIKU:
ITocTaHOBKa 3a/jauu MO/IeTMPOBAaHUS TeryioobMeHa v (yHKIIMOHUPOBAHKS TETIOBOM 3alllUThI;.
IICK-1.3
3HAHUS:
MeTozp! pacueTa XapaKTepUCTUK Pabourx MPOLIeCcCOB U TeryiooOMeHa B KaMepax aBTOHOMHBIX
5HEepProCU/IOBbIX yCTaHOBOK;;
YMeHus:
PacueT 0CHOBHBIX XapaKTEPUCTHUK PabOUMX MPOLIECCOB, TEIJIO0OMEHa, 0CHOBHBIX XapaKTePUCTHK
TETJIOBOM 3alI[UThI C UCIOb30BAaHUEM OOIIEHH)KEHEPHBIX METO/OB;;
HaBbIKU:
Vcronb3oBaHue 00I[eMH)KeHePHBIX METO/IOB /|l pacyeTa OCHOBHBIX IapaMeTpOB pabourX MpOLiecCoB,
Terio00MeHa, 0CHOBHBIX XapaKTePUCTHK TEIJIOBOW 3all{UThI;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TETITTOBASL 3ALLUTA siBasieTcs JUCIUTUTUHOM 00s13aTe/IbHOM YacTu 6/10Ka 1
[IporpaMmsl IIOATOTOBKY 110 HaripasieHuto 24.03.05 [euzamenu 1emamesnbHblx annapamos.

CojeprkaHue AUCLIUIUIUHBI SIBJIsIeTCs orudeckum npopomkenrem auciuryivi: TETIVIOIIEPETAUA.

CopepkaHue  [JUCLUIUIMHBI  SIBJISIETCS  OCHOBOM IS ocBoeHus  gucuurivd: HAYUYHO-
NCC/IEJOBATEJ/IBCKASA PABOTA.

Hpe,ELBapI/ITEJILHLIe KOMIIeTeHLIUH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHud JUCLHUTIIMHBI:

¢ OIIK-5 — CriocobeH HCI0/1b30BaTh COBPEMEHHbIE TIOAXO0/IbI U METO/[bI PeLleHHs IIPOheCCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOM M PaKeTHO-KOCMHUECKON TeXHUKU

e [ICK-1.1 — CriocobeH vcrionb30BaTh 3HaHUs GyHaMeHTa/IbHBIX pPa3fieioB eCTeCTBeHHOHAYYHOTO U
Mpod)eCCHOHANBLHOTO LUKJIOB [/1s1 IOHWMaHKs U3n4yeCcKor CYL[HOCTH Pabounx MpoLeccoB
SHepreTUUeCKHUX YCTAHOBOK aBHAlJMOHHON U paKeTHO-KOCMUYECKO TeXHHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAUTOpHBIE 3aHATHS ©
B KOHTaKTHOIi ¢hopme g o
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Q 3 e g g ¥
& E HanmeHoBaHHe pasjie/IoB H AHAAKTHYECKHX e{HHHAL] LmJ E § g E g E .g §
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Paspen 1. PaGoune npoueccsbl B aBTOHOMHBIX BbICOKOTEMIIEPATYPHBIX
3HEProCU/IOBbIX YCTAHOBKAX B PAKETHO-KOCMHUYECKO# TexHnKe. OCo6eHHOCTH
TeIVIOBbIX TMPOLIeCCOB B ABTOHOMHBIX BbICOKOTEeMIIepPaTyPHbIX IHEProCUI0BBIX
4 7 YCTaHOBKax B PaKeTHO-KOCMUYeCKOH TexHHKe. OCHOBHbIe XapaKTePUCTHKU 22 11 5 6 11 20 20
ABTOHOMHBIX BBICOKOTEMITEPATYPHBIX SHEPrOCUJIOBLIX YCTAHOBOK U pa60ql/IX
MpOLIeCcCcoB B HUX. ITpOL{eCchl Terioo6MeHa B BBICOKOTEMIIEPATYPHBIX
9HEeProCU/I0BbIX YCTAHOBKAX.
Paspen 2. TenuioBasi 3alMTa TBepP/OTON/IMBHBIX ABMraTe/ied. YCTPOICTBO U
(YHKLIMOHMPOBaHKe TBEPJOTOIIMBHBIX /iBUraTeseil. [eoMeTpus 3/1eMeHTOB
l'IpOTO‘-IHOI‘/i YaCTU TBEPAOTOIVIMBHBIX ,E[BI/II‘EITE]IQI‘/‘I, CHOCOGBI TEIJIOBOM 3alUThI
4 7 TBEPJOTOIUIMBHBIX ABHraresieil. Tennoo6MeH B TBEPJOTOIVIMBHBIX JABHUraTessiX, ero 43 20 6 14 23 40 40
ocobeHHOCTH. PYHKLIOHUPOBAHKE 37IEMEHTOB TEIIOBOH 3alLUThI
TBepAOTOIUIMBHBIX JBUrarTesield. PacueT XxapakTepUCTHK TeIIOBOH 3alljuThl
TBEep/OTOTUIMBHBIX JIBUTaTesel.
Pa3zpgen 3. TeruioBast 3aLUTa XUAKOCTHBIX JBUraTe/Ieil. YCTPONCTBO 1
Cl)yHKL[l/IOHPlpOBaH]/Ie TeIIOHarpy>KeHHbBIX y3/10B 1 arperatoB XXUAKOCTHBIX
4 7 |pBuraTerneii. FeoMeTpusi 3/1eMeHTOB NPOTOUHOI YaCTH TeM/IOHArPYKEHHBIX y3/I0B 1 3 20 6 14 23 40 40
arperaToB XXH/JKOCTHBIX jiBuraresei. Criocobbl TENI0BOM 3allUThI y3/I0B 1 arperatoB
JKUJKOCTHBIX ABHrﬂTeHEﬁ, TennoobmeH B JKUJKOCTHBIX BUTraTe/IAX, ero
0co6eHHOCTH. PacueT CUCTeM TeruIoBO# 3allUThI )KHAKOCTHBIX JJBUraTeseil.
Bcero 3a 7 cemecTp 108 51 17 34 57 100 100
Bcero no gucuuninHe 108 51 17 34 57 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe pa3jesa
Tema MNPAKTHYE€CKOro 3aHATUA ayn.
n/n JUCIMILTAHBI
yacoB
I/IBYI{EHI/IE ocobeHHOCTEH BBICOKOTeMIIepaTypPHBIX
1 dBTOHOMHBIX 3HEProCH/IOBbIX YCTAaHOBOK KaK 2
00LeKTOB TeIJIOBOTO MPOEeKTUPOBAHNWA
Pa3gen 1. Pabouue mporieccsl B PacueT xapakTepuCTUK BBICOKOTEMIIepaTypPHBIX
2 dBTOHOMHBIX BBICOKOTEMIIEPATyPHBIX dBTOHOMHBIX 3HEProCu/I0BbIX YCTAaHOBOK KaK 2
SHEepProCcu/ioBbIX YCTAHOBKAX B PAKETHO- 00LEKTOB TeI/IOBOrO MPOEeKTUPOBAHNWA
KOCMHY€CKOM TEXHUKE. PacueT XapakTepUCTHK pabourx MpoLeCcCoB
3 BbICOKOTeMIIepaTypPHbIX dBTOHOMHBIX y)
SHEeProCu/IOBbIX YCTAHOBOK KaK 00BLEKTOB
TEeIJIOBOI'O IIPOEKTHPOBaHUA
4 Ananu3 pa6oqle MpoLeccoB B TBEPAOTOIIVIMBHBIX 4
ABUTraTe/IaXxX
5 Pazpen 2. TeroBas 3amura Pacuet Terioo6MeHa B TBEP/JOTOTTUBHbIX 4
TBEpPAOTOIIJIMBHBIX ,Z[BHFaTeneﬁ. ABUTraTe/IaX
6 Pacuet TeruioBoit 3dlUThI B TBE€PAOTOIVIMBHBIX 6
ABUTaTe/IgX
7 PacueT Teri000MeHa B )KUJKOCTHBIX JBUTATe X 7
Paspen 3. TeruioBas 3amuTa >KUAKOCTHBIX P =
o yeT TeryioBou WTHI B )KUJKOCTHBIX
8 [BUraTeJIeii. dCyeT TeIJIOBOU 3all] JKOC v
ABUTaTe/IAX
Bcero 3a 7 cemectp 34
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne CopepxaHue Oo0nemMm,
Homep U HAMME€HOBaHHE pa3je/id JUCIUITI/IUHBI
n/n y‘IEGHOI‘O 3alaHUA | YaCoB
1 Paszen 1. Pabourie nporiecchl B aBTOHOMHBIX BBICOKOTEMITEpaTyPHBIX ([T0ArOTOBKA K 3all[UTe 7
SHEepProcu/ioBbIX YCTAHOBKAx B paKeTHO-KOCMHHECKOﬁ TeXHUKe. JOMalllHero 3a/iaHust
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2 ITpopaboTka 4
W3y4YeHHOT 0
Marepuasa
3 Brimonnenue 5
JIOMalHero 3aaHus
ITpopaboTka
4 HU3YUYEHHOIO 9
MaTepuasna
5 Pazmen 2. TerioBast 3alfiTa TBepAOTOIIUBHBIX ABUTATETEM. BrimonHenue 9
JIOMaLLHero 3alaHust
6 ITogroroBka K 3arure 5
JIOMalLLHero 3a/laHust
ITpopaborka
7 H3YUYEHHOTO 9
Marepuasa
8 Pasgen 3. TeryioBas 3alUTa XXUJKOCTHBIX JIBUTaTee. BrinosiHeHue 9
JIOMalLHero 3a/laHust
9 [ToproroBka K 3awure 5
JIOMalLHero 3a/laHust
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJAE/IN CEMECTPA
1/2(3|4| 5 6 (7|8 9 10 11 13|14 | 15 | 16 17
7 a3 | gp a3 | Op O3 | OP | 3au.

YciaoBHbIe 0003HAYEHNS:
e [IP — auarHOCTHUECKasi paboTa;
e 13 — njomMalliHee 3a/laHUE;
e 33y, — 33UeT.

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
JlOMalliHee 3a/jaHue.

HpOME)KYTO‘lHaH dTTecTalus IMpoOBOAUTCA B Q)OpMaXI
3ayerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. E. Anemacos, A. ®. [IperanuH, A. I1. TummH. . Teopys pakeTHbIX ABUrarenei. M.:
MamHoctpoenue, 1989, 106 3ks.

2. B. T1. benog. . BHyTprKamMepHbIe TIPOIIECCHI B PAKETHBIX JBUTATE/AX HA TBEpAOM Torvee, CIT0.BT'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 1. pec.

3. B. I1. Benog. . TeroBas 3aiyTa 3/1eMEeHTOB KOHCTPYKIMM paKeTHBIX JBUraTe/iell Ha TBEPZOM TOIIIUBE.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2010, 351. pec.

4. B. I1. Benos. . TerioBoe npoeKTHpoBaHye pakeTHbIX ABuraresneil. CI16.BI'TY "BOEHMEX" um. 1. ®.
YcrtuHoBa, 2016, 31. pec.

5. M. B. To6poBosibcKuii. . JKHIKOCTHBIE pakeTHbIe ABUTaTesid. OCHOBBI MPOeKTHpOoBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

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/ — 3BC Jlans;

2. https://urait.ru/ — O6pa3oBarenbHas miardopma «FOpaiiT». [ By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®ynnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. 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. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEIIVJIOBASA 3AIIIUTA

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa TEIVIOBASI 3AIWUTA sABnsercsa JUCIIMIIMHON o00si3aTe/lbHON uacTH Ooka 1
MporpaMMbl TOATOTOBKM 0 HaripaBiaeHuto 24.03.05 /[leueamenu snemamenbHblx annapamos. WCLUIUIHA
peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadenpoit A3 KOCMUYECKUE ATITTAPATHI 1 IBUTATEJIN.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 crioco6HOCTb UCMO0/B30BaTh COBPEMEHHBIE MOZXOABI U METO/bI pellleHHs MpodeCcCHoHaIbHBIX 3a/a4 B
00/1aCTY aBUAI[MOHHON M PAKEeTHO-KOCMHUECKOH TEXHUKH;
[ICK-1.3 criocoGHOCTL BBIMOJHATH PacueThl MapaMeTpoB pabouero mporiecca, TEIUIOBOTO COCTOSIHUSI U
XapaKTepUCTHK JBUraTeseil U SHeproyCTaHOBOK JleTaTe/IbHbIX arnraparos.

ConepkaHve  AWCLWIUIMHBI ~ OXBAaTblBaeT KPYTI  BOMPOCOB, CBsi3aHHBIX C  TEIJIOBOM  3al[UTOM
BBICOKOTEMIIepaTypPHBIX aBTOHOMHBIX HEPTOCU/IOBBIX YCTAHOBOK B PAKETHO-KOCMUYeCKOM TeXHUKE.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e JOMallIHee 3aJjaHue.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsTs (17 4.), mpakthdeckve 3aHsTus (34 4.), camocTosTesnsHass pabora
ctygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TEIVIOBASA 3AIIIUTA

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.

HaumenoBaHnue PexoMeHIVeMast THTenaryvna TpyRoeMKOCTB,
paboThI ny patyp yac.
Pazgen 1. PaGouune nponeccsl B aBTOHOMHBIX BBICOKOTEMIIEPATYPHBIX YHEPrOCH/IOBBIX YCTAHOBKAX B
PaKeTHO-KOCMHYEeCKOH TeXHUKe.
IToaroroBka K
3allUTe JOoMallHero 2
3a/iaHus B. E. Anemacos, A. ®. [Iperamus, A. I1. TumuH. . Teopusi pakeTHbIX
ITpopaboTka nBuratesieit: M.: MammmHoctpoenue, 1989 (1-15)
HU3yUYeHHOT'0 B. I1. benos. . BHyTprKaMepHbIe MPOLIeCChl B PAKeTHBIX JBUTaTesIX Ha 4
Marepuasna tBépaoM TorumBe: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2018
BeinosiHeHne 1
JIOMalllHero 5
3a/laHusl
Wroro no pa3geny 1 11
Pazpen 2. TenioBasi 3aiMTa TBepAOTOIUIUBHBIX IBHraTe/1ei.
ITpopaboTka
HU3YUYEHHOI 0 9
Marepuasna B. II. Benos. . TerioBas 3aiura 3JIeMeHTOB KOHCTPYKLIUM PaKeTHBIX
Brinonnenve neurareneli Ha TBépaom tormee: CIT16.BT'TY "BOEHMEX" um. /1. .
JloMallHero YcruHoBa, 2010 (1-13) 9
3aJlaHUs B. I1. Benog. . TenioBoe NpoeKTUPOBaHUE PAKETHBIX ABUTaTesei:
I[ToAroToBKa K CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1-4)
3al[uTe JJOMalllHero 5
3aaHusA
Wroro no pasgeny 2 23
Pazpen 3. TerstoBast 3a1UTa )XUAKOCTHBIX JBUTaTe e,
ITpopabotka
W3y4YeHHOI 0 9
Marepuasna .
Y — B. I1. benos. . TeryioBoe NpoeKTHPOBaHUE PAKETHBIX [BUTATeJIei:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1-13)
JlOMallIHero N 9
A— M. B. lo6poBonbckuid. . )KUIKOCTHBIE pakeTHbIe ABuUrarend. OCHOBBI
nipoektupoBanusi: M.: U3g-so MI'TY um. H. 3. Baymana, 2016 (1-5)
IMogroroBka kK
3allUTe JOMallHero 5
3a/laHus
Wrtoro no pa3geny 3 23
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TEIIJIOBASI 3AIIIUTA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

JlomaiiiHee 3a/jaHue

OTueTsl N0 AOMAIlHUM 3a/laHusIM IIpe/iCTaB/IsI0TCs Ha iucTax opmara A4, ohopMieHHbIe B
cootBetcTBUHM C TpeboBaHusaMU 'OCT 1 BHYTPHBY30BCKHX IM010KeHUH. CTyAeHT /I0MyCKaeTCs K 3alljuTe
3a/1aHus, €CJTH B PellieHUH OTCYTCTBYIOT OLIMOKH. 3aIyTa POXOAUT B JOPMe OTBETOB CTY/|eHTa Ha TPU
BOITPOCa TIperoziaBaresist. MakcMManbHOe KOMMUecTBO 0asyioB 3a OHO rpakThdeckoe 3azanve — 100.
OcHOBaHUSIMU [i/1s1 CHYDKEHHST KOJTMuecTBa 0ansioB siB/ISTFOTCS:
— TMOTPENHOCTU B ohopMieHHH oTueTa — 5-10 6asios;
— He0o/TbIIIMe TTOTPEITHOCTH B OTBETe Ha OfIWH U3 TPeX BOMPOCOB — 5-10 6anos.;
— HEIOJIHbIN OTBET Ha OfIUH U3 TpeX BorpocoB — 10-20 6a/1oB;
— HEY/I0BJIETBOPUTEILHBIN OTBET Ha OJJUH U3 Tpex BompocoB — 20-40 6asos.
IoMariHee 3a7iaHye 3aUMTHIBAaeTCs IpY Habope CTyzieHTOM He MeHee 60 6aoB.
Cewmectp 7, pasgesn 1: Temarrka foMaliHero 3a/iaHus - PacueT 0CHOBHBIX ITapaMeTpPOB U XapaKTepUCTUK
aBTOHOMHO! 3HEProCHUI0BOM yCTaHOBKH
Cewmectp 6, paszen 2: TemaTrKa JoMallTHero 3a/laHus - PacueT TeryioBoi 3all[UThl 3/IeMeHTa
TBEPJOTOI/IMBHOTIO JBUraTe/Is
Cemectp 6, pa3gen 3: TemaTrKa JoMalllHero 3aflaHusi - PacyeT TeryioBOM 3all[UThI 3/IeMeHTa JKHU/JKOCTHOTO
JIBUTaTesIs

I/ICXO,E[HI:IE AdHHBIE W COAEePXKAHME AOMalllHETO 3a/ldHHs Da3MeIleHbI B YMK.

3auer
K 3aueTy ZI0myCKarTCs CTY/IeHTBI, 3al[UTHBIIME BCe JOMAIITHUE 3a/IaHus , IPe/lyCMOTpeHHbIe paboueii
MporpamMmoii. 3aueT MpOXOAUT B JopMe MMCbMEHHBIX OTBETOB CTY/IEHTOB Ha iBa BOTIpoca OusieTa.
MakcumManbHoe KosnuecTBo 6anioB 100. OCHOBaHUSIMU AJ1s1 CHUKEHUST KOJTMUEeCTBa 0aJI/IoOB SIB/ISIOTCS:
— He0oIbIIIMe MOTPEITHOCTH B OTBETEe Ha OfIWH U3 ABYX BOMPOCOB — 5-10 6anos;
— HETIONHBIN OTBET Ha O/IMH U3 IByX BOMPOCOB — 15-30 6asioB;
— HEY/I0BJIETBOPUTEILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 6as.
OueHku:
— «3aureHo» — 60-100 6anoB:
— «He 3auteno» — 0-59 6a/10B;
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Pa3zgen 1. PaGoune npoieccel B
ABTOHOMHBIX Tomarmmee
4 7 |BBICOKOTeMIIepaTypHbIX 22 | 11 5 6 11 20 | 20 1AM
HEProCUIOBBIX yCTAHOBKAX B A
PaKeTHO-KOCMHYECKOH TeXHHKE.
4 7 Pazpen 2. TertoBast 3anjura 3 13 | 20 6 14 23 40 | 40 Homarunee
TBepP/AOTOIUIMBHBIX JBUraTe/IeH. 3a/laHue
4 7 Pazpen 3. TertoBast 3amuTa 3 | 20 6 14 23 40 | 40 Homarunee
JKH/JKOCTHBIX IBUTaTe/ei. 3a/laHue
Bcero 3a 7 cemecTp 108 | 51 | 17 34 57 | 100 | 100
Bcero mo AuCIUILIHHE 108 | 51 | 17 34 57 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-5

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

OTHoLLIeHYe TATH K CUJle TsDKeCTH, JelCTBYolell Ha JleTaTe/IbHbIH anrapar Ha ypoBHe
MOp$i, Ha3bIBAETCS. ..

OTHoILIeHHEe (baKTI/ILIECKOFO COOTHOLIeHKA KOMIIOHEHTOB K CTeEXHUOMeTpHYeCKOMY
Ha3bIBaeTCd...

[lnst mocTvKeHWs1 HauOOoJTBILIEro y/ieIbHOTO MMITY/IbCa MOJISIpPHAsi Macca pabouero Tesa
Ha BXO/Ie B COTIO /JO/DKHA OBITb. ..

HawnbonbImii yensHbIA IMITY/IBC KaMephl JBUraTesst ZOCTUraeTcsi pu pabore B
YCJIOBUSIX. ...

Kak cooTHOCATCS [IpYT C PYTOM YZe/bHBIN UMITY/IbC KaMephl U IBUraTeIbHOU
YCTaHOBKU?

KoadduimeHT n30bITKa OKUC/IUTEIS TIPYA CTEXHOMETPUYECKOM COOTHOLIIEHNH
KOMIIOHEHTOB paBeH. ..

IMpu guddy3noHHOM rOpeHrH CKOPOCTb TOPEeHHs IMMUTHPYETCS. . .
l'asopriHaMH4eCKOM CTelleHbl0 pacllMpeHys CoIljla Ha3blBatoT. ..
Kpuruueckum ceueHreM coIljia HasblBatoT. ..

[MapameTpbl ra3a, afuadaTuuecKy 3aTOPMOXKEHHOTO ZI0 HYJIEBOM CKOPOCTH,
Has3bIBAlOTCH. ..

Bonpocbl 3akpblimozo muna:

OTHoOILIeHHe TITU K ABUTATeJId K MACCOBOMY pAaCXoJy KOMIIOHEHTOB TOIVIMBA WU/IA
pa6oqero TeJia Ha3bIBAETCH:

- [TonHbIM UMITY/IBC TATH
- YenbHbIN UMITY/IbC
- PacxomoHanpspkeHHOCTD

- XapakTepucTHuecKasi CKOpOCTb

CoBepirieHCTBO pabouero rporecca B KaMepe CropaHysi MOXKHO OLIEHUTh C TIOMOLIBIO
CJIeyIOILero roKa3aresis:

- PacxoHbINA KOMIIIEKC
- TAroBwIi KOMILIEKC
- KosdduimeHT U30bITKAa OKUCTUTESA

- CoOoTHOILIEHHe KOMIIOHeHTOB
CogepIneHCTBO pabouero mporiecca B COMIOBOM 0/I0Ke MOXKHO OLIEHUTh C TTOMOIIIBIO
C/eTytoIIlero roKa3areJis:

- 'eomeTprueckas crerneHb paclIMpeHus
- llaBneHue Ha cpese coria
- TaroBbIit KOMILIEKC

- PacxopHblil KOMITIEKC
CKOpOCTB JIeTaTe/IbHOTO arrapara, KOTOpYr0 OH rnproOpet 66l 1Tpy BEIpabOTKe 3araca

KOMIIOHEHTOB TOT/IMBa (paboyero Tesia) B WZeaabHOM CJydae - TIPU JBM)KEHNH B
0eCCHUI0BOM MPOCTPAHCTBE TI0 TIPSIMOM C TIOCTOSIHHO ZIEUCTBYIOIIEH TATOU - 3TO:
- CKOpOCTB 3ByKa

- XapakTepucTruuecKasi CKOpOCThb

- Kputnueckast CKOpoCcTb
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

IICK-1.3

Ne 1
Ne 2

Ne 3

Ne 4

- AnpBeHO(CKasi CKOPOCTh

ITpu pacyeTHOM pekuMe paboThI COTIAa Ha CKOPOCTh UCTeUeHUs Ta3a Ha Cpe3e Coria He
BIIUSIET:

- Temrieparypa pabouero Tejia Ha BXO/ie B COTIO
- MonsipHast Macca pabouero Tesia Ha BX0zie B COTLIIO
- TTokasare/b aguabaTbl pabouero Tesia Ha BXOJ€ B COILIO

- JaBneHue oKpy»Karolei cpebl
BerriectBo, oTOpackiBaeMoe 13 KaMephl [IBUTATe IS /11 CO3[aHUS TSTH, B PAKETHO-
KOCMUYECKOM TeXHUKE MPUHSTO Ha3bIBaTh:

- KOMIOHeHThI pakeTHOTO TOTLIMBA
- ['oprouee
- Oxucaurenb

- Pabouee Teo
B KauecTBe efiMHMUL] N3MEPEHHsI Y/ieJIbHOTO UMITY/IbCA UCITOb3YIOT:

-M/c
-C
_’Z[)K

-Br
IMpu paboTe corJia TEMJI0BOrO PaKeTHOTO JABUTATe IS B BAKyyMe PEXKUM UCTeUeHUSI
pabouero Tena...

- PacueTHbIi
- [lepepacimpenue

- Hepopacimpenue
ITpu pabore coria TeMJI0BOro pakeTHOTo ABUTaTesisi B aTMoCdepe OMacHOCTb C TOUKU
3peHusi BO3MOYKHOTO OTPhIBA ITOTOKA TIPe/ICTaB/IsIeT PEXUM. ..

- PacueTHbIi
- [lepepacinpenue

- Hepopaciipenue
MakcuUMasbHbIN Y/ieNbHBINA UMIY/ILC ZOCTUTAeTCsS NMpU Ko3dduipeHTe n3ObITKa
OKMCJTUTEJIS. ..

- PaBHOM efiuHMIIE
- MeHee efHULIBI, HO HE PABHOM HYJIO
- bonee equHULIBI

- PaBHOM Hy/TIO

Bonpocbl omKpbimoz2o muna:
Bonbdpam 1 rpaduT OTHOCST K K/IacCy TEeT/I03aIIUTHBIX TTOKPBITHI

TBeppiii yI/IepOAMCTHIN 0CTATOK, BXOASIIUM B COCTaB TIPOAYKTOB Pa3/IoyKeHUs
TETI03aIUTHOTO TIOKPBITHSI, Ha3bIBAETCS. . .

Hanbonee xapakTepHBIMU pe’KUMaMH OKUC/IEHHUS TPaUTOBOTO COTUIOBOTO BK/IA/IbIIIIA B
KPUTUUECKOM CeUeHUH SIB/ISIOTCS. ..

OCHOBHBIMM OKUC/IAOIMMK KOMITOHEHTaMU IMPOAYKTOB CIrOpaHMs TBEDABLIX TOII/IUB,
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BBI3bIBAIOIINX XUMHYE CKUN YHOC Terio3aljuTHBIX HOKprTHﬁ, ABJ/IAOTCA. ..

Ne 5 PazipialiioHHOE OX/IaXKIeHHe KaMephl IBUrartesisi HauboJjiee paloOHaIbHO TIPUMEHSITh B
coruia
Ne 6 Crioco6 ox/1aXKeHre KaMephbl XKUJKOCTHOT'O IBUTATe/Isl C IIOMOIIIBIO ITPOKAUKU

OXJ1aJiiTesl, PO/ib KOTOPOTO BBIMO/HSIET KOMIIOHEHT (KOMIIOHEHThI) TOI/IMBA, Yepe3
criel[uabHbIN OXJIaXKAAIIIUK TPAKT, 0XBaThIBAKOILIWK KaMepy, Ha3bIBAeTCsl. ..

Ne 7 Criocob obecrieueHHs TETJIOBOM 3allUThl KAMEPHI JIBUTaTeIsl, 3aK/TFOUAROIIUIACS B
aKKyMY/IMPOBAHUU TeI/ia B 00heMe MaTepurasia KOHCTPYKI[UU B TeUeHHEe OrPaHUUYEHHOTO
BpeMeHU, Ha3bIBaeTcH. ..

Ne 8 ABMAIMOHHOE OXJIAXKEHUE — 3TO. ..

Ne 9 Kakum 06pa3oM U 1Mo KaKuM MpUUYMHAM U3MEHSIeTCS TVIOTHOCTh TEMJIOBOTO MOTOKA OT
IIPOAYKTOB CrOPaHUs B OTHEBYHO CTEeHKY I10 [i/IMHe KaMephl iBUraTe/isi?

Ne 10 CymMapHble SHepreTuyecKkre 3aTpaThl Ha MOJTHOe pas/ioXKeHre eJMHUUHON MacChl
TeI/I03aLUTHOIO MOKPLITUSA U3 UCXOLHOIO COCTOSIHUSA 10 KOHEUHBIX NIPOAYKTOB
Has3bIBaeTCH. ..
Bonpocbl 3akpbimoz2o muna:

Nel HawnborbI1asi I0THOCTB JIyYHCTOTO TETJIOBOTO TIOTOKA HA OTHEBYIO CTEHKY KaMephl

[JOCTUraeTcs B...
- Kamepe cropanus
- Cy>Karoljeiics 4yacTu coruia

- Pacmmpsitoineiicst yactu coruia

Ne 2 ITpu aHanM3e HeCTAIMOHAPHOTO TeTI000MeHa, Posib «0e3pa3MepHOro BpEMEHN», T.€.
KpUTepUsi TOMOXPOHHOCTH IIPOLIeCCa, BbIIIOJIHSAET. ..

- Yucso buo
- Uucnno dypee
- Uucso PeitHosb/ca

- Yucno Hyccenbra
Ne 3 Crioco6 obecrieueHus TEIIOBOU 3allUThI CTEHKU KaMephbl, 0CHOBAaHHbIN Ha cOpoce
Teria B BU/le U3J/IyueHusl B OKPY)KAIOLLYIO CpeJly, Ha3bIBaeTCHl. ..

- PagiraliioHHOE OXJIaXKZeHHe
- EMKOCTHOe oxJtaKjeHre
- AGAIMOHHOE OXJIaXKIeHHe

- BHelrHee oxnaxxaeHue

Ne 4 OJlacTHYHBIE TeTII03alUTHBIe TIOKPBITHS (apMUPOBAaHHbIE Pe3HHEI U T.I1.) Haubosee
LIMPOKO NPUMEHSIIOTCS /1S 3aLL{UTHI. . .

- Cy»Karowieuncs yacTu corvia
- Kputnueckoro ceueHust
- BeixogHoli yacTH comnsa

- Oy v obevaek KaMepbl CrOPaHUs

Ne 5 ITpu pa3rape KpUTUUYECKOTO CEUEHUS COIJIa B X0/e pabOoThl TBEPAOTOIIUBHOIO
JIBUTaTeJIs1 ero reoOMeTpUUecKasi CTereHb pacllupeHus. . .

- YBe/mmuuBaeTcs
- He u3smensiercs

- YMeHbll1aeTcst
Ne 6 HaubobIm1as II0THOCTh KOHBEKTUBHOTO TEMJIOBOTO MOTOKA B CTEHKY KaMephbl
pean3yeTcs:
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Ne 7

Ne 8

Ne 9

Ne 10

- B pacimpsroinieiics yacT coria
- B palioHe KpUTH4YeCKOTrO CeueHUs CoIIa
- B Hauasie cyxarolelics 4acTy coIuia

- B uynmmHpryeckot yacTu Kamepe CropaHust

BHyTpeHHee oX/IaKIeH1e OTHEBOU CTEHKU KaMepbl KM/KOCTHOTO IBUTaTe/Isi MOXKET
ObITh peasM30BaHO C ITOMOII[BIO:

- KomrioHoBKkY (hOpCyHOK Ha cMeCcUTeNbHOI roNoBKe
- BBeyeHus 1osicoB 3aBeChbl B KOHCTPYKIIMIO KaMepbI
- Vlcrionmb30BaHMs pa3siararoiuxcs TeTyi03alluTHBIX TOKPBITHN

- cionb3oBaHKe NMPOTOYHOTO OXJI&XKAAOILlero TpakTa

Ipu oTtbickanuu uncia PeiiHonbaca 1o metoay B.C. ABAyeBCKOTO B 33/JaHHOM CeYeHUU
COIL/Ia, TI0 KOTOPOMY ABMXKYTCS Ta3000pa3Hble MPOAYKThI CTOPaHMs], B KaueCTBe
XapaKTepHOI0 pasmepa UCII0JIb3yeTCs:

- JuameTp comia B TEKYIIIEM CeUeHUN
- OddexTrBHAS ATMHA
- Paccrosinue ot BXozia B COTIIO [I0 33/IaHHOTO CeYeHust

- [InameTp KpUTUYECKOTO CeUeHHUs

Be3pa3mepHbIil KpUTepUil, BEIPDA)KAOLLUI OTHOLLIEHVEe UHEPLIMOHHBIX CUJI K BSI3KUM,
3T0...

- Yucso Hyccenbra
- Yucso Ilpangtns
- Uucso PeitHosb/ca

- Uucno CTeHTOHA
B TemnyioBBIX paKeTHBIX [JBUTATE/IAX SHTA/ILIINA pabouero Tesa peobpasyeTcs B...

- KuHeTnueckyro 3Hepruto
- IToreHjManbHY0 SHEPTUIO

- XMMHUUeCKYI0 3Hepruto
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