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BBenenue

IIporpamMMa cocraBieHa B COOTBETCTBUM ¢ DenepalbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIETO OOpa30BaHMs 10 HampaBlIeHUIO NOAroToBKU 24.03.05

«/lBuraTenu neraTenbHBIX annaparoB» (ypoBEeHb OaKalaBpuar).

He.lm n 3aJa9Y1 BCTYNMUTE/IbHBIX HCNbITAHUM
BerynutenbHble MCHBITaHMST NpPEAHA3HAYEHbl JJIs ONPENEJICHMS NPAKTHUECKOH U
TEOPETUYECKON TMOJTOTOBJICHHOCTH OakajliaBpa M MPOBOAATCA C  IETbI0  ONpeAeTeHUs
COOTBETCTBUSl  3HAHMH, YMEHHMH M HaBBIKOB CTYAEGHTOB TpeOOBaHUSAM  OOydeHus B
MarucTparype no HampasieHuto 24.04.05 «JlBurarenu jnerarenbHbIX aIlapaToB.
BerynutenbHble UCIBITAaHUS B MAarucTparypy IO HampaBJeHHIO noarotoBku 24.04.05

«JlBurarenu neratenbHbIX amnmapatoBy» (JJIA) mpoBoasTCs MO CAEAYIOMIUM pa3ieiiaM:
° OreHKa COOTBETCTBUS MPOGUIISI U YPOBHS MOTyUYEHHOTO 00pa30BaHUsI.

] [ToArOTOBICHHOCTh K HAYYHO-UCCIIEOBATENLCKON paborTe.

OueHka ypoBHA 3HAHUH
OneHka ypoBHsSI 3HAaHMH NPOBOJUTCS B BMJIE€ BCTYIUTENBHOIO 3K3aMeHa. B OCHOBY
IIPOTpaMMBbl BCTYIUTEIBHOTO HK3aMeHa IMOJIOKEHB! KBANU(UKAMOHHBIE TpeOOBaHUs B 001aCTH
OCHOB COBPEMEHHOT'O JIBUTaTEJIECTPOCHHS, MpeabsBIsAeMble K OakanaBpaMm HaIlpaBICHHS

24.03.05 «/Iurarenu JieTaTeNbHBIX allIapaToOB.



Hepequb BOIIPOCOB JIsl BCTYIIUTEC/IbHBIX HCIBITAHUN B MarucrpaTtypy no

HanpasjeHu10 24.04.05 «/IBuraresiu jgeraTe/ibHbIXaANIAPATOB

MexaHHuKa KHJIKOCTH U ra3a
1. OcHOBHbIE NOHATHUS ¥ ONPEAEIEHHS
1.1. razommnammueckas cuctema

1.2. pemenue 3a1a4 MEXaHUKH KUIKOCTHU U Ta3a

1.3. cBoiicTBa x)uaKOCTEN

2.  Maremaruyeckas MOJIENb OJHOMEPHOTO JBMKEHHS ra3a

2.1. ypaBHeHuE HEPA3PHIBHOCTH

2.2. ypaBHEHME KOJMYECTBA ABUKECHUS

2.3. ypaBHEHHE MOMEHTOB KOJIUYECTBA JIBHKEHHS

2.4. ypaBHeHME SHEPTHU B TEILIOBOI Gopme

2.5. ypaBHeHME SHEPIUH B MeXaHMYECKOit popme (ypaBHenue BepHyim)
2.6. ypaBHEHHE COCTOSHHS

2.7. ypaBHeHHE U3MEHEHHS DHTPOIUH

3. TasomuHamuueckas GpopMa MaTeMaTHYECKONW MOJEIN OJAHOMEPHOIOTEYEHHS

rasa

3.1. mapamerpsl TOpMOKEHUSA
3.2. 0Ge3pa3mepHbIE CKOPOCTH
3.3. razomuHamuyeckue QyHKIUU

3 4 MareMaTudeCkasds MOICIIb OHOMCPHOI'O TCUCHUA CXKXNMaAcMOoro rasa

ra3oMHaMUu4ecKoi hopme
3.5. 3akoH oOpaiieHus BO3AeHCTBHI
3.6. kpusuc TeueHus
4. CBepx3BYKOBBIE TEUEHHs raza
4.1. oOrekanue Ten H03BYKOBBIM M CBEPX3BYKOBBIM MOTOKAMH Ta3a
4.2. XapaKTepUCTHKH CHKATUS ¥ Pa3PEKEHUs
4.3. npsiMble CKQUKM YIIOTHEHUSI
4.4. Kocble CKaQYKH yIIOTHEHUS

4.5. CBEpX3BYKOBOE TE€UECHHE C HEMPEPHIBHLIM YBEIUUEHUEM CKOPOCTH
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5. PeakTMBHAas TAra JBHMTaTels M Ta30JAUHAMHYECKHE IIPOLECCHl B €rO3JIEMEHTAX.
5.1. T1dra peakTHBHOIO JABUraTENsA

5.2. TeueHue rasza B COILIE

5.3. TemnoBOe BO3ACHCTBUE HA ra3

5.4. rasoaMHaMHYECKHUE POLECCH B KOMIIPECCOPE U TypOHHE

5.5. Tteuenwe rasa B mudpysopax

Bonpocel 110 0011eii TeOpuU ABUTaTE/IEH JIeTaATeJbHbIX ANNAPATOB
1. Okpyxarolee MpOCTPAHCTBO M €ro  B3aUMOJCIHCTBUE C  JIETATEIbHBIM
armapaTOM, JABUT'AaTCIIbHBIMU U SHGPFGTHLIGCKI/IMI/I YCTaHOBKaMI/I.

2. Mexanuka 06€3MOTOPHOTO roJyiera JIETATEIBLHOTO arrapara,

BO3MOXHOCTH, KOTOPBIC ITPCAOCTABJIACT IIOJICT C TATOBBIM YCUIIUCM.

3 . OCHOBHBIE 3JIEMEHTBI COBPCMCHHBIX JICTATCIIbHBIX aIlllapaTOB.

4 . Hctounukn MacCChbl n OHCPIrun JJIA IIBPII‘aTeHCﬁ JICTAaTCIIbHBIX
arnmnapaTos.

3. CriocoOsr npeoOpa3oBaHus NEePBUYHOMN SHEepPrun B JHEPIHIO

HCOGXOI{I/IMYIO AJId UCITOJIB30BAHUA HAa PA3JIMYHBIX JICTATCIIbHBIX aIlllapaTax.

6. OCHOBHBIC ITOJI0XKCHHS JUHAMHUKU KUAKOCTU U Ta3da B ABUTATCIIAX PA3JIMYHBIX

THUIIOB, YpaBHEHUE 0OPAIIEHHOTO BO3/ICHCTBHA.

7. PeaktuBHbIE U  pakeTHbIC JBUTATEIH, uX  0COOEHHOCTH 51
XapaKTEPUCTUKH.
8. @yHIaMEHTAJIBHBIE 3aKOHBI COXPAHEHUS U MX HUCIIOJIB30BAaHUE I OpraHU3ALUU

pabouero mporecca B ABUTaTeIsIX.

9. CrniocoOb1 yCKOpeHHs pad0YHX TeJ U MOIy4YEeHUE TATOBOTO yCUIIHSL.

10.  OcHoBHBIE pacueTHBIE COOTHOIIEHHS W O)KUIAEMBIE TAPAMETPbIBUTATENEMN.

I1. Tsara, ckopocTh WCTEYEHHs, MOIIHOCTH M  YJAEIbHBIE  XapaKTEPUCTHKH
JIBUTATEJIEH.

12.  Knaccudukanmss rasorypOunnbix gsurareneii  (I'TJ[) ©  dHepreTMYecKux

YCTaHOBOK.
13.  Koucrpykrusubie cxembl I'T/I, OCHOBHBIE Y3JIbI M SJIEMEHTEL
14.  OcuosHble mapamMeTpsl U yaebHble Xapaktepuctuku [T/,

15 . OcHOBHBIC CTaauu )KU3HCHHOI'O TMKJIa aBHAlITMOHHBIX I[BHFaTeﬂeﬁ.
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16.  Drambl npoeKTMPOBaHMUs ABUALIMOHHBIX BUTATEIIEMN.

17.  Ocuosubie Texuuueckue TpeboBanus kK I'TJ] mpu UX NPOEKTHPOBAHKH.

18.  TlokosneHuss aBUAIMOHHBIX IBHUTATENEN, MX OCHOBHbIE OTIMYUS. OCOOEHHOCTH
IBUTATENIEH 5-T0 U 6-T0 ITOKOJIEHUH.

19.  Ocuosusie Moxyu I'TJI 5-r0 1 6-r0 MOKOJIEHHUIA.

20.  OcHoBHbIE HArpy3KH HA y3JIbl M JIETAJIH, BO3HUKarOKe B padore I'T/I.

21.  VYcunus oT poTOpOB, MEPEAIOUINECS HA CTATOPHYIO YaCTh KOHCTPYKIIMH.

22.  Marepuansl, ucnonsdyembie B ['T/I, OCHOBHbIE MEXaHHYECKUE M TPOYHOCTHBIE
XapaKTEPUCTHUKHU.

23.  Tlospexmaemocts I'T/I, moBpeskaatomie GakTopsl U UX KIacCU()UKAIHUSL.

24. 3agayum NPOYHOCTH M JMHAMHKH, pellaemble Npu mpoektupoBanuu ['TJ[ (Ha
IpUMeEpE JIONATKH KOMIIPECCOpPA).

25.  CnocoObl CHUKEHHS BUOPALMOHHBIX HATPY30K JIETAJIEH M Y3JI0B JBUTATENEN.

26. OCHOBHBIC BHABI UCIIBITAHNN aBralnoHHbIX 1 T/1.

27.  Dkcrulyarais 1o TEXHHYECKOMY COCTOSHUIO M PECYPCY.

28.  Koucrpykuus xommpeccopoB I'TI, mx tumbl. CrocoObl COeQMHEHHMH aeTajiei
MEXTy COOOH.

29.  Onopubie y3abl poropoB I'TJl, HasHaueHHE M KOHCTPYKTHBHBIE DJIEMEHTHI,
0c00eHHOCTH paboTHI.

30. KoHCTpyKiMsi Kamep CropaHus, WX THUIBl, OCHOBHBIE XapaKTEPUCTHKU U
TpeOOBaHUS K HUM.

31. Hasuauenue TypOun I'TJ], uX TUIBI, OCHOBHBIE TPEOOBAHUS, YIUTHIBAEMBIE TIPH
NPOEKTHPOBAHUU TYpOUH.

32. OcCHOBHBIE y3IIbl U JAETAIU POTOPOB TYPOUH.

33.  OcHOBHbIE MEpONPUATHS ISl 3aLIUTHl y3J0B M JeTajedl TypOWH OT

BBICOKHX TEMIIEPATYP.
34. Ha3znaueHus QOpCaXXHBIX Kamep, HX KOHCTPYKIHUH, OCHOBHBIC
TpeboBaHuUs.
35. Tunbl 1 KOHCTPYKLHS BBIXOAHBIX YCTPOMCTB M PEAKTUBHBIX COIIEIL.
36. YcnoBus 9KCILTyaTalu ABUTATCIIbHBIX YCTAaHOBOK B KOCMOCC.

OcHoBHBIE TpeOOBaHUS K KOCMUYECKUM ABHUTaTeIsIM. COBMEIISHHBIN U pa3aeIbHbIN



MO/IBOJT MAaCChl M SHEPTUH B KOCMUYECKUX JBUTATEIISAX.

37. PeakTuBHbBIE U PAaKETHBIC JBUTaTENIH, XapaKTEPUCTUUECKAs CKOPOCTH,
ypaBHeHUE [[MOIKOBCKOrO.

38. CoBMEUICHHBI W pa3AeibHbIA BHUJ IMOJBOJA MAacChl M DHEPIHUH.
JIOCTOMHCTBA U HEJIOCTATKU AJIEKTPOpaKeTHbIX aBurateneit (JP/]).

39. CnocoObl noJy4eHUs: HOHOB, MOBEPXHOCTHAS U 00BEMHASI MOHU3ALINH.

40. CnocoObl yckopenus: pabounx Ten. McTouHuKH Macchl U SHEPTUH ISt
AIEKTPOPAKETHBIX JIBUTATENEH.

41. Ilpouecchl MOJTy4YEHUs 3apsSHKEHHBIX YacTHLl B oObeMe M Ha
MTOBEPXHOCTH.

42.  OcoOeHHOCTH TEIJIOBOTO MEXaHH3Ma YCKOpEHHS B
AJIEKTPOHArPEBHBIX ABUTATEIISAX.

43. OObéMHas 3JIEKTPOMarHuTHasE CWia, YCKOPEHUE IUla3Mbl B

COOCTBEHHBIX M BHEIIHUX MarHUTHBIX ITOJISX.

44. OpraHuzanusi yCKOPEHUE HOHOB JIEKTPOCTATHYECKON cuitor B DP /]

45.  OCHOBHBIC PUHIUITHAIBHBIE CXEMbI PAKETHBIX JBUTATEIICH.

46. Omnpenenenue TATU, popMysa TATHU, COCTABISIONINE TATH, PACUET

TATH.

47. Tlonsarus YAEIBHOTO VMITYJIbCA, pacXOaHBIN KOMILIEKC,

XapaKTEPUCTUUECKAST CKOPOCTb.

48. DOHranpIMsg TOIJIMBA, CHCTEMa OTcuYeTa HSHTanbnuid. Pa3oBbIE
MEePEXOBbI.

49. DHepreTuyecKkue XapaKTEPUCTUKU TOIUINBA, KOI(POHUIIMEHT H30bITKA
OKHUCITUTENSA, CTEXUOMETPUUYECKUI KOA(DPUIIUEHT.

50. TepmorazoguHaMUYECKH pacyeT NPOLECCOB B KaMepe CropaHus,

OCHOBHBIC ITOJIOKCHHUSA pacdcTa.

3.1 TepmoauHaMuKa ¥ TelJionepeaaya
1.  IlpyHOIMOWAIBHBIE OTJIMYMS TEPMUYECKMX YPABHEHUM COCTOSIHUS

PCaJIbHBIX I'a30B OT UACAJIbHBIX.



2. OCOOCHHOCTH pacyeToB IapaMeTPOB COCTOSHHS JUISI  CMeEceu
UJIeaJbHbIX Ta30B.
3. OcHoBHBIE 3aKOHbI TepMmoauHamuku. HWx dopmynupoBku u

MaTeMaTU4dICCKasa 3aIlluCh.

4.  PacdeTrsl SHEPreTUYECKUX BEJIMUUH JIJIs1 TOJIUTPOITHBIX MPOIIECCOB.

5. OcHOBHbIE ypaBHEHHUS IJI MPOIECCOB TEUEHUS )KUIKOCTEN U Ta30B.

6.  3aKOHOMEpPHOCTH IPOILECCA IPOCCEIUPOBAHUS.

7. TepMmoauHamMuueckue IIPOLIECCHI B OJHOCTYIIEHYAThIX u

MHOTOCTYIIEHYaThIX KOMIIPECCOPaX.

8. D¢ deKTUBHOCTH MPSIMBIX U OOPATHBIX ITUKIIOB.

9. Tepmonnnamuueckass 3Q(HEeKTUBHOCTh PEAKTUBHBIX JBUTaTelIed U HX
I[UKJIOB.

10.  [{uKibI MapOCUIOBBIX YCTAHOBOK.

11. MexaHu3Mbl mepeHoca TeIula: TeIIONPOBOAHOCTh, KOHBEKIIUS,
TEIUIOBOE U3JIyYeHue, uX GU3NYECKHe MOJICIIH.

12. OCHOBHOM 3aKOH TEIUIONPOBOAHOCTH. | palueHT TeMIEpPaTyphl.

13. JuddepennuansHoe ypaBHEHUE  TEIUIONMPOBOJHOCTU. KpaeBbie
YCIIOBHSL.

14. CranuoHapHas TEIUIONPOBOJHOCTh yepes TUIOCKYIO 151
HUJTUHIPUYECKYIO CTEHKY.

15. Hecranmonapnasi TerionpoBogHOCcTs. Kputepuu nomobus B 3amayax
HECTAlMOHAPHOU TEIJIOMPOBOJHOCTH.

16. KonBekTuBHbIN TemsiooOMeH. Buabl koHBekIuu. OU3NYECKUI CMBICTT
KpUTEPUEB 1101001 KOHBEKTUBHOT'O TEIII0O00OMEHA.

17. KoHBEKTUBHBI! TEIJIOOOMEH MPH JIBUKEHUU C OOJBIION CKOPOCTHIO.

18. KoOHBEKTHBHBI! TEMIOOOMEH MPU XUMHUUECKUX PEAKIIHIX.

19. KoHBeKTUBHBI! TEMI000MEH MpH (Pa30BbIX MTPEBPALIECHUSIX.

20. OcCHOBHBIE 3aKOHBI TEIJIOBOTO U3JIyYEHHS.



® NS, Rk

10.
1.
12.
13.
14.
15.
16.
17.

Texunousiorus npoussoacrsea /IIA

KOHCprKHI/IOHHBIe U UHCTPYMCHTAJIbHBIC MAaTCPUAJIBI.

Tokapnas o6paboTka. O6paboTKa, CTAHKH U HHCTPYMEHTBI.

®pesepoBanne. O0pabOTKa, CTAHKU U HUHCTPYMEHTHI.

Caeprnienue, 3eHKepoBaHue, pa3BepThiBanue. OOpaboTKa, CTAaHKM HUHCTPYMEHTHI.

[TpotsiruBanmne. O6paboTKa, CTAHKU M UHCTPYMEHTHI.

AbpazuBHas 00paboTka. O0paboTKa, CTAHKU U HHCTPYMEHTHI.

TouHoCTh 00PaOOTKH.

AHanuTH4yeckue MCTOABI OIIPCACIICHUS ITPUITYCKOB.
MGTOI[IJI MMOJIy4YCHHA 3aroTOBOK.

OCOOCHHOCTH €MHUYHOTO, CEpUHHOTO U
CrpyKTypa TEXHOJIOIMYECKOI 0 IIpoLecca.
Bupl TEXHOTOTMYECKON TOKYMEHTALIAH.
CraHOoYHbIE TPUCTIOCOOIICHHUSI.
Knaccudukanus crankos ¢ UITY.

CBolicTBa MOBEPXHOCTHOTO CJI0S ACTAIIH.
Enunas cucrema 10IycKoB U IOCAOK.

Pasmepnsle nenu.

MacCcCOBOIOnmpou3BOACTBA.



JInTepaTypa JJIF ITOATOTOBKH

1. OCHOBBI TEOPHM W pacyueTa >KUAKOCTHBIX PAKETHBIX JIBUTATENCH.YUeOHUK s
By30B. 131. 2-e, mepepad. U non. [lox pen. B.M. Kynpsisiiera. M.,

«Bricmi. mkomay, 1975. 656 c¢. C un.

2. Teopuss u pacuer  arperaroB  NUTaHUSA  JKUAKOCTHBIX  PaKETHBIX
JIBUTATEICH.

3. OgcsunukoB b. B., boposckuii b. 1., M., «Mamunoctpoenue», 1971,ctp. 540.

4, OCHOBBI TPOEKTUPOBAHHUS TEXHOJIOTUYECKUX IPOIECCOB "
MPUCTIOCOOIICHHUS. Metonbl  00paboTKH MIOBEPXHOCTEH. B.II. ®wparo. M.:

«Mammnoctpoenue», 1973 r., ctp. 468

S. Borssmua  B.H., TapacoB C.M. TexHonorus oOpabOTKM MaTepHAalOB,
IPUMEHSIEMBIX B SHEproMalinHOCTpoeHU!: YuebHoe nocodue. — M.: Mzn-so MAU, 2006 — 96 c.:
WL

6. Jlecunenckuit JI.H., Jlsxoseukuit M.A., Tiopun B.H., Meronsr popmoobpazoBanus
neranei ¥ 00paboTKH MoBepxHOCTeN: YuebHoe nocodbue. — M.: U3n-80 MAU, 2016 — 92 c.: u.

7. 3penoB B.A. OtedecTBeHHbIE Ta30TypOMHHBIE ABUTATEIM. OCHOBHBIE TTapaMeTPhl
U KOHCTPYKTHBHBIE cXeMbl: YueO. mocobue. — M.: OAO "U3zmarensctBo "MammHocTpoeHue",
2005. — 336 c.: un

8. KoHCTpykuMss W TpPOEKTHPOBAHHE ABUAIIMOHHBIX Ta30TypOMHHBIX ABHraTelNei.
[Tox penakuwmeit Xponuna J[.B. Yuebuuk, M. Mammnoctpoenue, 1989 ., 567 c.

9. JleontbeB M.K. Konctpykuuss um pacuer nemmndepHsix omnop potopoB ['TJ:
Yuebnoe nocobue. - M.: U3n-so MAU, 1998. — 44 ¢ un. (3nekTpoHHAast Bepcus)

10.  Cuporun H.H. u np. OCHOBBI KOHCTPYUPOBAHMs MPOU3BOJACTBA U HKCILTyaTallMU
aBUALIMOHHBIX Ta30TypOMHHBIX JIBUTATENEd M JHEPreTHUeCKUX YCTaHOBOK B cucrteme CALS
TeXHOJIOTUH B 3 KH. — 2-e u31. nepepad. u gon. — M.: Hayka, 2011

11. Teopus, pacuer U NIPOEKTUPOBAHKME ABUALIMOHHBIX JBUIATENICH M SHEPTETHIECKUX

ycraHoBoK: YueOnuk / B.1.bakynes, B.A.I'ony6eB, b.A.Kpsiios
u ap.: Ilox penakuueii B.A.CocynoBa, B.M.Uenkuna. - M.: U31-s80 MAU, 2003. -688 c.

12.  Tpuropres B.A. Kysnenos C.II., I'mrapos A.C. HcnblTanus aBHAIMOHHBIX

nsurateneil. — M.: Mammnoctpoenue , 2009

13.  Pasuxosuu FO.A., Ileryxos A.H. KOHCTPYKIMOHHAsS MPOYHOCTH METAITMIECKAX

MaTepHuanoB U ocHOBHbIX Aetanei [ T/[. Yuebnoe mocobue / M.: U3a-80 MAU, 2013. — 128 ¢
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14. JyGewen C.A., Kysun A.W. JlBurarenu u 9SHEPrOyCTAHOBKH JIETATEIBHBIX
annapatoB. M.:.MAN,2008 r.

15. UWnosemuer A.A., Huxamkua M.A.,Canapankuii B.JI. OCHOBBI KOHCTPYyHUPOBaHUs
aBUALMOHHBIX JIBUTaTeNIed U dHepreTuueckux ycraHoBok. T.2. Komnpeccopsl. Kamepsl cropanusi.
@opcaxubie kamepsl. TypOunbsl. Boixoansle ycrpoiictBa. MockBa, MamuHoctpoenue, 2008. —
367c.

16.  Kupwumun B.A. «Texauueckas TepMoauHamMmukay; M3narensctBo Hayka, 1979 r.

17.  Asnyesckuii B.C. «OCHOBBI TeIUIONEpENaYd B aBMALMOHHOW M PAKETHO-
KOCMHYCCKOH TexHHKe»; M3aarensctBo Mammrus, 1992 r.

18.  HUcauenko B.II. «Temnonepenayar; U3narenscreo Dueprousaar,1981 r.

19. B.WU. Bakynes, B.A. T'ony6es, B.A. Kpbuios, B.FO. Mapuykos, 10.H. Heuaes,
N.N. Onnmuk, b.A. CocynoB, B.M. Uenkun «Teopus, pacueT U NpoeKTUPOBAHNE aBUALIMOHHBIX
JBUTATEJIEN U SHEPreTHUECKUX ycTaHOBOK»; M3narensctBo MAU 2003 T.

20. A.A. Unosemues «OCHOBbI KOHCTPYMPOBAHHUS aBUAIIMOHHBIX JBUraTeled MU
SHEPreTUUECKUX YCTaHOBOK»; M3narensbcTBo «MammHocTpoenuey, 1-5 toma, 2008 r.

21.  JLA. Ksacuukos, JL.A. Jlarenues, H.H. ITonomapes-Crennoii, J[.JI. Cespyk, B.B.
TuxonoB «Teopus u pacuer I3HEProCUIOBBIX YCTAHOBOKKOCMMUYECKUX JIETATEIBHBIX aIllllapaToBy;
Hznarenscteo MAU, 2001 r.

22. CO. Tpummn, JIL.B. Jleckos, H.IL Ko310B «DIeKTpUYECKHE pAKETHBIE
neuratenn»; U3garensctBo Mammnoctpoenue, 1975 r.

23.  B.I. I'puropesn, K.B. Esnoxkumos, W.I1. Haszapenko «JIBurarenu KOCMHYECKUX

JeTaTeNpHBIX anmnapaTos»; M3narenscteo MAH, 2008 1.
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