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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA

rog, Habopa rpynrbl: 2024
IIporpamMmmMmy cocTaBuiI:

Kadenpa BA32 NudopmarionHsie kocMudeckue cucteMbl(VICC PerieTHeBa)
JIysuHa VlpyHa AnekcaHIpOBHa, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel BA32 UHpopmarjuorubie KocMuueckue cucteMbli(ICC PeneTHeBa)

3aBenyromuii kadenpoii TecroenoB H.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPHUAJIBI N ITOKPBITAA KOCMHNYECKHX AIIITAPATOB

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-4/23-1 — crmocoOHOCTh KOOPAWHMPOBATE pa3paboTKy KOCMWYECKHWX ammapaTtoB MW CHUCTeM,
TIPOeKTHPOBaTh, KOHCTPYMPOBAaTh W COMPOBOX/JaTb Ha BCeX STalaxX >KW3HEHHOTO LMK/Ia KOCMHYecKue
anmnaparbl, KOCMUYeCcKe CUCTeMb] U UX COCTaBHble YaCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-4/23-1

3HAHUA:

YcnoBuss KOCMHYecKOro TIojéTa: BaKyyM, HEBECOMOCTb, paZMallMOHHasi OIMacHOCTb, MeTeOopHas
OIaCHOCTb, BHELIIHUe TeIJIOBble MTOTOKH; CBOWCTBA KOHCTPYKL[MOHHBIX MaTepHasioB U TTOKPBITH;

MopenipoBaHue BIUSTHUSI YCIOBUM KOCMHUECKOrO TM0/éTa Ha M3MeHeHHe CBOWCTB KOHCTPYKIIMOHHBIX
MaTepHasioB U TIOKPBITHI KOCMHUUECKUX arlapaTos;

BymsiHME yC/TOBMM KOCMUYECKOTO TIOJIETa Ha W3MEHEHHWe CBOMCTB KOHCTPYKILIMOHHBIX MarepuasoB U
MOKPBITUI KOCMUYECKHX arraparoB U, Kak c/ieAcTBUe, GyHKIMOHMPOBAHKE CUCTeM KOCMUYeCKOTO ariapara;

YMeHUs:

AHanu3 BIUSTHUS YC/IOBMM KOCMHUECKOTO TIOféTa Ha M3MeHeHUe CBONCTB KOHCTPYKLIMOHHBIX
MaTepyajioB M TIOKPBITUM KOCMHWUECKHX arlfapaTtoB MW, KakK C/eJcTBUe, (YHKLMOHUPOBaHHE CHUCTEM
KOCMUYECKOTO armapara;

AHanmu3 BIUSHUS YCJIOBHM KOCMHUECKOTO TIONETa Ha W3MeHeHHe CBOMCTB KOHCTPYKLIMOHHBIX
MaTepyasioB U TIOKPBITMA KOCMHUECKHX alapaToB MW, KakK C/aelcTBHe, (YHKIMOHMDOBAaHWE CHCTEM
KOCMUYECKOT0 arnmapara;

HaBbIKU:

OreHKa TIPaBWJIBHOCTH BBIOOpa MarepuasioB M MOKPHITHH KOCMHYECKHMX arlapaToB 10 Pa3/UuHBIM
KPUTEPHSIM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunmiaa MATEPHAJIBI 11 ITIOKPBITUSI KOCMMWYECKHX AIITTAPATOB siBrisieTcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOJrOTOBKM 110 Harpas/aeHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CogepxaHue [UCLMIUIMHBIL SIBISIeTCA Jiorndeckum IpogospkenueM gucimmuiviH: HAJEXHOCTD
MEXAHNYECKHUX CUCTEM KA, ITIPOEKTUPOBAHNE KOCMUWYECKUNX AIIITAPATOB.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH CTaBUTh U pelaTh 33/1aud TI0 TPOEKTUPOBAHHUIO, KOHCTPYHPOBAHHIO,
MIPOU3BO/CTBY, UCITBITAHUIO M FKCTITyaTaliu 00BeKTOB MPoQeCCUOHAIBLHOM [1eSITelTbHOCTH TIPU
WCTO/Ib30BaHUM COBpPeMEeHHbBIX MH(POPMaL[MOHHBIX TeXHO/IOTHI

e OIIK-5 — CrniocobeH 1CIo/b30BaTh COBPeMeHHbIe TIOJX0/bl U MeTO/[bl pellieHust PoeCCHOHATbHBIX
3a7iau B 00/71aCTH aBHALIMOHHON M PaKeTHO-KOCMHMUECKOH TEXHHKH, BKJ/IIOUask yIpaB/ieHHe TIPOeKTaMH
CO371aHMs1 HOBBIX 00PA3IiOB TEXHUKH U YTUIN3aLMH yCTapeBIINX

¢ TICK-4/23-1 — CniocobeH KOOpJUHMPOBATh Pa3paboTKy KOCMUUECKHX arapaTtoB U CUCTEM,
IIPOEKTUPOBATh, KOHCTPYHUPOBATh M CONIPOBOXK/ATh HA BCeX 3Tarax >XU3HEeHHOIo [IUK/1a KOCMUYecKue
anraparbl, KOCMUUeCKHe CUCTeMbI U UX COCTaBHbIE YaCTH

o TICK-4/23-2 — CniocobeH opraHu30BbIBaTh pabOTHI U PYKOBOJUTL PAOOTaMH 10 00€eCIIeueHHI0
HagexxHocTy u3genuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

HaumeHoBaHue Pa3fiesioB H JUAAKTHYECKHUX e JUHHI]

BCEI'O
CamocrosTebHasA
pabora cTyjeHToB

BCEI'O
IIpakTHUecKHe
3aHATHSA

®dopmupyemast
KoMmmereHus, %

IICK-4/23-1

11

Paszpen 1. Yc10BMsl KOCMHYECKOro M0JIETa M X BO3/leliCTBHe HA MaTepHa/Ibl H NOKPBITHS
KOCMHYecKoro annapara. 1.1. YcnoBus KocMuveckoro noséra. 1.2. . BnusHue Bakyyma. 1.3.
PasnarionHas onacHocTb. 1.4. MeTeopHast onacHOCTb. 1.5. BimsiHuve HeBecomocTH. 1.6. Bivsinue
BHEIIIHUX TeI/IOBBIX MOTOKOB. 1.7. BiusiHue ¢akTopoB TeXHOreHHOro xapakrepa. 1.8. OrjeHka
CTOMKOCTH MaTeprasioB U NMOKPLITHH K Bo3zelicTBrio OKII. MeTozbl, B Ha3eMHBIX yCIOBUSIX
nMuTHpYytolre BoszeiicTre OKII Ha MaTepHasbl M OKpbITHsL. OGOpYAOBaHKe /ISl TPOBeeHHs
WCIbITAHUI MaTepyasioB U MOKPLITHH K BO3/|eHCTBHIO (haKTOPOB KOCMHUUECKOTO MPOCTPAHCTBA.

48 18 18 30

11

Paspen 2. MarepHabl, HCIO/Ib3yeMble B KOHCTPYKIUAX KOCMHYeCKHX anmnaparos. 2.1. Cramu u
criaBbl. 2.2. [IBeTHbIe MeTanbl U CrilaBbl. 2.3. KOoMIO3UIMOHHbIe MeTalIuuecKre MaTepyabl.
2.4.CoToBbIe KOHCTPYKLMH, BEIOOP MaTeprasa J/isi HUX U UX u3rotosnenue. 2.5. [punou. 2.6.
TMomimepHele Marepuarsl. 2.7. KoMnosuiyioHHsle Marepuassl. 2.8. Onactomepsl. 2.9 . TeKCTU/IbHbIE
marepuasbl. 2.10. AjresuBHble MaTepuarsl. 2.11. CMa3ouHble MaTepuabl. 2.12. JKugkoctu.

51 18 18 33

30

11

Pazpen 3. IToKpbITHA KOCMHYeCKHX annaparos. 3.1. 3aiiTHele MOKPbITUS. 3.2.
TepMopery/upylolLye MOKPbITHs ¥ UX 3HaYeHHUe 71 pab0TOCIIOCOGHOCTH KOCMUYECKHX aIllaparoB.
Crioco6bl M3rOTOB/IEHHS TEPMOPETyNTUPYIOIMX TOKPLITHI 1 060py0BaHKe [Is UX U3TOTOB/IEHUs U
ucribITaHuH. 3.3. 3amUTHbIe TKaHu. 3.4 BHellHNe TerIo3auTHbIe TIOKPBITHSL.

45 15 15 30

30

Bcero 3a 11 cemecTp 144 51 51 93

100

Bcero no gucuuninHe 144 51 51 93

100

3.2. AyATOPHBII NPaKTUKYM

Ne
n/n

Homep u
HauMeHOBaHUe
pasjena
JUCLUILIUHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0neMm,

ayp.
YacoB

Pazpen 1.
YcnoBust
KOCMHUUECKOT0
T10/16Ta U UX
BO3/elCTBHE Ha
Marepuabl U
MOKPBITHS
KOCMHYeCKOTO
armapara.

1. Ycnoeus kocMuveckoro nojéta. 2. BnusHue Bakyyma. 3. PaguanonHas
ornacHocCTh. 4. MeTeopHasi oracHOCTb. 5. BiiMssHUe HeBeCOMOCTH. 6.
BiisiHiie BHEIITHUX TETUIOBBIX TIOTOKOB. 7.BusHue $hakTopoB
TeXHOTeHHOro xapakTepa. 8.0OlleHKa CTOMKOCTA MaTepHUasioB U MOKPBITHH K
Bo3zelicTBuio PKII. MeTozpbl, B Ha3eMHBIX YC/IOBUSAX UMUTHPYIOLLTE
Bo3eiicTBre OKII Ha MaTepuassl ¥ OKpeITHS. ObopynoBaHMe JJIs
TIpOBe/IeHUs UCTIbITaHUI MaTepHasioB U TIOKPBITHH K BO3JeMCTBHIO
(hakKTOpOB KOCMHUECKOI0 IIPOCTPAHCTBA.

18

Pasgen 2.
Marepuanel,
UCIIO/Ib3yeMble B
KOHCTPYKLMSIX
KOCMUYeCKUX
anraparos.

9. Cramu u ciasel. 10. IIBeTHbIe MeTasuIbl U cIiaBsl. 11.
KommnosuiironHble MeTa/uiyeckye Marepuassl. 12. COTOBble KOHCTPYKLIUU,
BBIOOD Marepuasna Jjisi HUX 1 ux usrotosnenue. 13. [Tpumnou. 14.
ITonumepHsle MaTepuassl. 15. KoMosuyoHHble MaTepuaisl. 16.
OnactoMepsl. 17. TekcTunibHble MaTepuasnbl. 18. AAre3vBHbIe MaTepUalbl.
19. CMazouHble Matepuassbl. 20. JKuakoctu

18

Pazpen 3.
IToxpsITHS
KOCMMUYeCKUX
anmnaparos.

21. 3amuTHble NOKPBITUS. 22. TepMoperyaupyoLie oKpbITUs U UX
3HaueHue [y paboToCIoCcoOGHOCTH KOCMUUECKUX arapaToB. Croco0bI
W3TOTOBJIEHUS] TEPMOPETYTUPYIOIIUX TTOKPBITHH U 000pyJ0BaHUe [ UX
W3TOTOBJIEHUS U UCTIBITAHUM. 23 . 3all[uTHbIe TKaHU. 24. BHelliH1e
TEeI/103allUTHbIe TTIOKPBITUS

15

Bcero 3a 11 cemecTp

51

3.3. CamocrosTenbHas pabdora crygenrta (CPC)

Homep 1 HauMeHoOBaHMe pa3jesa AUCHUILTHHBI

Copepxanue
yueOHOro 3ajaHus

Oo0neMm,
4acoB

Pazpen 1. YcnoBust KoCMUYeCKOro Mo/éTa U UX BO3/jefiCTBUe Ha
MaTepHrasbl ¥ TIOKPLITUS KOCMHUYeCKOro arrapara.

IMogroToBka K
MpaKkTUUeCKUM

6

23

27226




3aHATUSIM.
2 Harmricanue pedepata 7
IMogroToBka K
3 NpakTH4eCKUM 20
Paspen 2. Marepuaiisl, UCII0/Ib3yeMble B KOHCTPYKLIUSX 3aHATUAM.
4  |KOCMHYeCKUX arrnaparos. Harmucanue pedepara. 7
IMogroroBka k
5 o 6
KOHTPOJIbHOM paboTe.
IMogroroBka k
6 MpaKkTUYeCKUM 20
Pazpen 3. TToKpbITHS KOCMUUECKHX amaparoB. SATATHAM
Odopmenne
7 Tpe3eHTalyy K 10
pedepary
Bcero 3a 11 cemecTp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2(3|4|5| 6 7 8 9/ 10 (1112|1314 15 | 16 17
1 [P | Pe¢ | Koutp.P. AP Pe¢p | AP | pud. 3au.

YcnoBHble 0603HAUEHUS:
IIP — nuarHocThyeckast pabora;

Ped — pedepar;

Kourp.P. — KoHTpOsBHAS paboTa;
. 3a4. — quddepeHIIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

crenyromux Gopmax:

e UArHOCTUYECKas pabora;

* pedepar;

e KOHTpOJ/IbHast pabora.

IIpoMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e uddepeHMPOBAHHBIN 3aUeT.

27226



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. Crpyk, JI. C. Ilunuyk, H. K. Mbiukus. . MarepuanosezieHre B MalllMHOCTPOEHUU U
MIPOMBIIIJIEHHBIX TeXHOMOTUAX. Jonronpyassiii: HTennekt, 2010, 6 3K3.

2. B. [I. Aramacog, C. 1. Koponég, JI. Y. Kansrud. . CucteMbl 00eCrieueHus TEM/IOBLIX PeXXUMOB
kocMuueckux annaparos. CITI6.BI'TY "BOEHMEX" um. /1. ®. YcruHoBa, 2017, 3/1. pec.

3. B. /1. Aramacos, C. 1. Koponés, JI. Y. KansiruH. . CucTeMbl 00ecrieueHus! TEMJIOBbIX PeXXHUMOB
kKocmuueckux armaparo. CI16. BT TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2017, 53 3K3.

4. B. II. T'nyxos, B. JI. Tumodees, B. 5. ®énopos. . TexHOnOrMsi KOHCTPYKLMOHHBIX MaTeprasoB. M.:
Wndpa-M, 2011, 5 3k3.

5. I II. Tapgeimos, E. B. Mewkos, A. B. [Tuenunyes. . KoMno3uLMoHHbIE MaTeprasibl B paKETHO-
KOCMUUeCKoM armaparoctpoenuu. CI16.: Crer. JIut, 1999, 39 3k3.

6. E. E. Cknagnoga, I. A. BopoObéBa. . KoHCTpyKIMOHHBIE cTanu U cryiaBbl. CIT0.BI'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2017, 50 3K3.

7. JI. V1. Kansarus. . MaTepuasibl ¥ TIOKPBITHS B KOcMuueckoit Texauke. CI16.BI'TY "BOEHMEX" um. [1.
®. Yctunona, 1996, 131 k3.

8. H. Munc. . KoHCTpyKLIMOHHBIe MaCTUKU. MUKPOCTPYKTYPa, XapaKTepUCTUKH, TIPUMeHeHUsl.
Honronpyaueiii: MaTtemnekt, 2011, 6 3k3.

9. C. JI. baxkeHos, A. A. bepnuH, A. A. Kynbkos. . [ToiviMepHbie KOMIIO3UI[MOHHbIE MaTepyaJlbl.
[IpouHocTh ¥ TexHoorust. JonronpyzaHeiii: MHtennekt, 2010, 7 3k3.

10. FO. A. brikos, C. [I. KapnnyxuH. MeTozbI MCC/Iel0BaHUA MaTepyasioB U MOKpeITHiL. M.: W3-80 MI'TY

uM. H. 3. BaymaHna, 2015, 35. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. JI. B. Ko3nog, M. I. Hycunogs, A. Y. AkuiuuH. . MogevpoBaHue TEII0BBIX PEXXUMOB KOCMUYECKOTO
amrapara ¥ OKpyyKaroirieit ero cpefibl. M.: MaimHocTpoenue, 1971, 2 9k3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUIMHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb.
CoBpeMeHHbIe TPoQecCHOHaNbHBIE 6a3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. ITonHopa3sMepHsbiii BecoBout MakeT KA «I'moHacc-K»;
2. [TonHopa3mepHsbIii MakeT KA «3esi».

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbI 1 IIOKPBITHISI KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna MATEPUAJIBI WU TIOKPBITUA KOCMMYECKUX AIIITAPATOB sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripasyieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
takynereTe A PakeTHO-KOCMuueckod TexHukd BI'TY "BOEHMEX" um. .®. YcruHoBa kadeapoit BA32
Wudopmarionssie kocmudeckue cucteMbl(VICC PerieTHeBa).

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-4/23-1 cmocoOHOCTh KOOPAMHUPOBATh Pa3pabOTKy KOCMHUUECKHX amapaToB U CHUCTEM, MPOEKTHPOBATH,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

CopeprkaHre IACLUIUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C YCJIOBUSMH KOCMHUECKOTO
MoJIETa U WX BO3/IEUCTBHEM Ha MaTepuasbl M TIOKPBITHUS KOCMUYECKOTO arrapara; B Held pacCMaTpUBArOTCS
KOHCTDYKL[MOHHbIe Marepuanbl ( MeTajabl M CI/IaBbl, KOMIIO3UTHI, IIJIaCTUKH, 57aCTOMeEpBI, CMas3sKH,
aZire3VBHbIe MaTepyaibl W JIp.) UX CBOMCTBA M 00JIaCTH TIPUMeHEeHUsI B KOCMHUECKOM arfapaToCTPOeHuH, a
TaK)Ke M3yuaroTcs 3all{UTHbIe, TeEpMOperyaupyolue U Terioorpaxaatoiiie ( O9BTU ) mokpbITHs.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* pedepar;

e KOHTpO/bHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
Tpe/lyCMOTpPeHBI IpakThdeckue 3aHsaTrs (51 4.), camocTosTebHas pabora crygeHTa (93 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbI U IIOKPBITHISI KOCMUYECKUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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.

HaumenoBanue
paboThI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3/1en 1. Yc1ioBUsA KOCMHUUECKOT0 I0JIETa M UX BO3ﬂEﬁCTBI/lE Had MdTe€pHaJ/Ibl U ITIOKPBITUA KOCMHUYECKOIro

anmapara.

ITogroroBka k

FO. A. Brikog, C. [I. KapniyxuH. MeTozbl ucciefoBaHUsl MaTepUasioB U
nokpeITHit: M.: M3a-Bo MI'TY uM. H. 3. Baymana, 2015 (1)
B. I1. I'nyxos, B. JI. Tumodees, B. b. ®énopos. . TexHomorus

NpaKTU4eCKUM KOHCTPYKLIMOHHBIX MatepuasoB: M.: Mudpa-M, 2011 (1) 23
3aHATHUAM. JI. N. KanaruH. . Matepuasibl ¥ MOKPLITUS B KOCMAYECKOM TeXHHUKe:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 1996 (1)
JI. B. Koznos, M. [I. HycuHos, A. Y. AkuiuvH. . MogenupoBaHye
TEeTUIOBBIX PEKMMOB KOCMUUECKOTO arfiapaTa ¥ OKpY>Karoli[eil ero cpejibl:
M.: MammHoctpoenue, 1971 (1, 2.)
Harmcarme B. [I. Atamacos, C. 1. Koponé, JI. U. Kansrus. . CucteMsl obecrieueHust 7
pedepara TEIJIOBBIX PE)KMMOB KOCMUUecKuXx armaparoB: CI16.BI'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2017 (4)
Wroro no pasgeny 1 30
Paspen 2. MarepuaJibl, HCII0/Ib3yeMble B KOHCTPYKIIMAX KOCMHUUYECKHUX anmnaparos.
B. I1. T'nyxoB, B. JI. Tumodees, B. b. ®énopos. . TexHosnorus
IToaroroBka K KOHCTPYKI[MOHHBIX MaTepuasnos: M.: Uudpa-M, 2011 (2, 4.)
TpaKTHUUeCKUM JI. U. KanaruH. . Matepuasibl ¥ OKPBITUS B KOCMUYECKOM TeXHUKe: 20
3aHITUSIM. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1996 (2.)
IO. A. Beikos, C. [I. KapniyxuH. MeTtogpe! Uccie0BaHUS MaTepUaioB U
nokpeituii: M.: M3a-Bo MI'TY um. H. 3. Baymana, 2015 (2)
Harmmcanue E. E. CknagHoBa, I'. A. BopoObéBa. . KOHCTPYKI[MOHHBIE CTa/TH U CIUIaBhI: 7
pedepara. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2017 (1-3)
C. JI. bBaxxeHos, A. A. bepnun, A. A. Kynekos. . [TonumepHbie
KOMITO3ULIMOHHbIE MaTepHasibl. [IpOUHOCTD U TeXHOJIOTHs: [JonronpyaHbIii:
IToaroroBka K WNutennexr, 2010 (1-3.)
KOHTDOJIbHOU B. A. Crpyk, JI. C. [Tunuyk, H. K. MblukuH. . MarepuasnoBezieHue B 6
pabore. MaIlIMHOCTPOEHHH U MPOMBIIIJIEHHBIX TEXHOMOTHAX: [JoAronpy HbIii:
WuTtennekr, 2010 (1)
Wroro 1o pasgeny 2 33
Paspen 3. IlokpbITHA KOCMHUYECKHX allllapaToB.
IToaroroska K B. I1. I'nyxoB, B. JI. Tumodees, B. b. ®énopos. . TexHomorus
TpaKTHUUeCKUM KOHCTPYKI[MOHHBIX MaTepranos: M.: udpa-M, 2011 (4.) 20
3aHATUSIM H. Munc. . KOHCTPYKLMOHHBIe I1/1IaCTUKU. MUKpPOCTPYKTYPa,
OdopmeHne XapaKTepUCTUKY, NpuMeHeHust: Honronpyaneiii: Uatennekt, 2011 (1-3.) 10
Tpe3eHTaLH K I. I1. T'apapiMoB, E. B. Mewkos, A. B. ITuennnues. . Komno3uimoHnHsie
pedepary MaTepHasibl B PAKETHO-KOCMHUUeCKOM arraparocrpoenuu: CI16.: Cret.
Jlut, 1999 (1-3.)
JI. Y. Kanarus. . Marepuasbl ¥ TTIOKPBITHS B KOCMUUECKON TeXHUKE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 1996 (3)
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B. [I. Aramacos, C. 1. Koponés, JI. U. Kansarus. . CuctemMbl 0becriedeHus
TEI/IOBBIX PE)KMMOB KOCMUUecKuXx arraparoB: CI16.BI'TY "BOEHMEX"
uM. [I. @. YctuHosa, 2017 (3)

Wroro no pasgeny 3

30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIBI 1 ITIOKPBITUSI KOCMUYECKUX AIIIIAPATOB

®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

* pedepar;

e KOHTpO/bHasi pabora;

e muddepeHITMPOBAHHLIN 3aUeT.

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.

Pedepar
O6mnem pedeparta - He MeHee 15 cTp. O0si3aTeNbHO UCIIOb30BaHKE He MeHee 3 0TeueCTBEHHBIX 1 He
MeHee 2 HHOCTPAHHBIX UCTOYHHKOB, OMyO/IMKOBAaHHBIX B TIOC/TeAHME 5 jieT. BO3MOXXHO UCIO/Tb30BaHKe
3JIEKTPOHHBIX 6a3 TaHHBIX.
[Tpouenypa 3auTel pedepara: OTBeTHI Ha BOIIPOCHI TIPerojaBaTeris.
KpuTepuu orieHUBaHUS
* COOTBETCTBUE COJIep>KaHMsI 3asiB/IEHHOUM TeMe, OTCYTCTBHE B TEKCTe OTCTYIIIEHUH OT TeMbl 3 Gana;
* COOTBETCTBUE LIeJIAIM U 33flauaM JUCLUIUTMHGT 1 6as;
* IOCTAHOBKA MPO0/IeEMbI, KOPPEKTHOE U3/IO’KEHWE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETUYECKOe
obocHoBaHMe U 00bsicHeHre] Oanr;
* JIOTUYHOCTH ¥ MOC/Ie0BaTeIbHOCTE B U3/I0’KeHWM MaTtepurana 1 6ar;
* criocoOHOCTH K paboTe ¢ MTEpaTypHBIMUA MCTOYHHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOU U
SHIIUKJIONEIMUECKOM JIUTepaTypo 3 Oasa;
* 00beM UCCIeIOBaHHOM IUTEPATyPhl U APYTUX UCTOYHUKOB UH(OpMaiun 3 Oasia;
* BJIaJIeHHe WHOCTPAaHHBIMU SI3bIKAMH, UCIIO/Ib30BaHWEe MHOCTPAHHBIX UCTOYHUKOB 2 6ana;
* crioco6GHOCTH K aHaM3y U 00001TieHH 0 MHGOPMAIIMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMeHHe U3B/eKaTh MH(OpPMaLIMIO, COOTBETCTBYIOIIYIO MIOCTaB/IeHHOM 11e/id, U TiepepacrpesessaTh
vHpopManuio 3 Gaa.
Inis 3amuTel pedpepara HeobxoauMo Habpath 10 GasioB.
Tembl pedepartoB romertieHsl B Y MK AUCIUTIIMHEI, HATIPUMED:
1. YcnoBus KOCMHUYECKOTO MOJIETa.
2. ByvsiHve BakyyMa Ha MaTepuasbl U MOKPBITHUSL.
3. BnusiHye 371eKTpOMarHuTHOTO U3/TyueHUs Ha MaTepuasbl U TIOKPBITHS.
4. ByiusiHMe KOPIyCKY/ISIPHOTO U3/TyueHusl Ha MaTepyasbl U MOKPBITHSI.
5. Bo3gelicTBrie MUKPOMETEOPUTHBIX YaCTHL] Ha KOHCTPYKTHBHBIE 3/1eMeHTbI KOCMUUECKHX anrapaToB U
CIIOCOOBI 3aL[UTHI.
6. Bo3geiicTBue akTOpOB TEXHOTEHHOIO XapaKTepa.
7. TexHO/OTMUECKYE TIPOLIECCHI TTOTyYeHUs MaTepPUajioB CO CTielluaTbHBIMU CBOMCTBAMU B YCJIOBUSIX
HEBECOMOCTH.
8. [IprMeHeH1e MeTaJJIOB U HX CIIJIaBOB B KOCMUUECKOW TEXHUKe.
9. [IprMeHeHre KOMIIO3UL[MOHHBIX MaTepraioB B KOCMUUECKON TeXHUKe.
10. HemeTanmnueckre MaTepHasbl B KOCMUUECKOM TeXHUKeE.
11. 3ammTHBIe MOKPHITHAS KOCMUUECKHX alraparos.
12. TepMoperynupyrolLye IOKPLITUSI KOCMUYeCKUX arrapaTos.
13. 3alMTHEIE TKaHH.
14. BHellIHYE TeIJIOU30/ISILMOHHbBIE TOKPBITHSI.
15. JKpaHHO-BaKyyMHas TEIJIOU30JISILUs

KonTponbHas pa6ora
* 3HaHKE eCTeCTBEHHBIX (PAKTOPOB KOCMUUECKOTO MPOCTPAHCTBA U ()aKTOPOB TEXHOT€HHOTO
XapakTepa JeWCTBYIOIINX Ha KOCMUYECKH# arrapar B T0/IETe; OHUMaH|e (pU3rUeCKUX MPOLIeCCOB,
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TPOTEKAKII[UX B Marepuasax v MOKPLITUSAX B pe3y/ibTare BO3AercTBHs (aKTOPOB KOCMUUECKOTO TIPOCTPaHCTBa;
KaueCcTBeHHasl OIIeHKAa WX BJIUSHUS Ha CBOMCTBA MaTepHaiOB U MOKPLITUM; Ha/IM4ye PeKOMeH/Ial[|ii 1o
TIPUMEHEHUI0 MaTeprasioB U OKPBITUN — «OTIUYHO;

* 3HaHMe eCTeCTBEeHHbIX (DaKTOPOB KOCMUUYECKOT0 MPOCTPAHCTBA U ()aKTOPOB TEXHOTEHHOTO

XapakTepa [IefiCTBYIOIIMX Ha KOCMUUeCKUH arapar B [10/1ETe; MOHUMaHue (r3uyecKuX MPOoLiecCoB,
TPOTeKAKI[MX B Marepyasax v MOKPBITUSAX B pe3y/bTare Bo3elcTBHs (aKTOPOB KOCMHUUECKOrO TIPOCTPaHCTBa;
KaueCcTBeHHasl OIleHKa X BJIMSHUS Ha CBOMCTBA MaTepyaioB U MOKPLITUN — «XOPOIIIO»;

* 3HaHME eCTeCTBEHHBIX (DAKTOPOB KOCMUYECKOTO MPOCTPAHCTBA U ()aKTOPOB TEXHOT€HHOTO

XapakTepa [|eMCTBYIOIIMX Ha KOCMUUECKHH anmapar B Mo/iéTe; TOHUMaHue (pU3ndyeCcKHUX MpoLieccoB,
TpPOTeKalIMX B Mareprasax U MOKPhITHAX B pe3y/bTaTe Bo3[elcTBHA (aKTOPOB KOCMUYECKOTO TIPOCTPaHCTBa
— «YZ[0BIETBOPUTEIEHO»;

* HeTloHMMaHUe (M3KUYeCcKUX MPOLIeCCOB, MPOTEKAIIUX B Marepyasax v MOKPLITUSX B pe3y/bTare
BO37eiCTBUs (PAKTOPOB KOCMHUYECKOI'0 IIPOCTPAHCTBA -«HeyI0B/IETBOPUTE/IBHO».

JuddepennypoBanHblii 3aueT

Orjenka 3a auddepeHITMPOBaHHbBIN 3aUET MOKET IMPOCTABATLCS 110 pe3y/ibTaTaM pe3y/bTraTaM TeKyliei
yCIIeBaeMOCTH WK pe3ysbTaTaM C/laud 3aueTa.
Kpurepuu onjeHUBaHUS:
1. ITo pe3ynbTaTtaM Tekylllel ycrieBaeMOCTH:
+ 20 6a/10B MO 3amuTe pedepaTa U OLeHKa «OTIMYHO» 38 KP-«0TIMuHO»;
* 15 6ansoB mo 3aiure pedepara U OLjeHKA «X0poIIo» 3a KP-«xopoiiio»;
* 10 6anoB mo 3aiuTe pedepara U OL[eHKA «yI0B/IETBOPUTENBHO» 3a KP-«ynoB/IeTBOpUTETBHOY.
2. ITo pe3ynbratam caaun AuddepeHIIMPOBaHHOTO 3ayeTa:
HomyckoMm Kk caaue auddepeHIIPOBAHHOTO 3aUeTa SIB/ISIeTCS BBITTOJTHEHVE BCeX KOHTPOJIBHBIX MEPOTIPUSTHM,
MpelyCMOTPEHHbBIX paboueit mporpaMmol JUCHMIUTHHBL OlleHKa 3a AuddepeHIpOBAHHbBIN 3aUeT
BBICTaBJISIETCA T10 pe3y/ibTaTaM OTBETOB Ha 2 BOMNpoca K JuddepeHIIMpOBaHHOMY 3aJeTy.
Kputepuu oLieHUBaHUS:
«3auTeHO-0TJIMYHO» - TTOJTHBIM OTBET Ha 06a BOTIpOCa ¥ BO3MOJKHBIE JIOTIOIHUTE/TbHbIE BOTIPOCHI;
«3aUTeHO-XOPOIII0» - He3HAUMTe/TbHbIe 3aMeYaHus Ha OTBETHI TI0 000MM BOTIPOCAM U HETIO/IHBIE OTBETHI Ha
TTOTIOJTHUTEJTEHBIE BOTIPOCHI;
«3auTeHO-y/IOB/IETBOPUTE/ILHO» - HETIO/THbIe OTBEThI Ha 06a BOMPOCa, OTCYTCTBUE OTBETOB HA OT/E/TbHbIE
JIOTIO/THUTE/TbHBIE BOIIPOCHI;
«He 3auTeHO» - HeTIpaBU/IbHbBIE OTBETHI Ha 00a Bompoca.
Borpock! K auddepeHIIMpOBaHHOMY 3adeTy MprBeAeHbl B Y MK AUCITUIIIAHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. YcioBusa KOCMHUUYECKOro moJiéra KontposnbHas
6 11 |1 ux BO3fAeHCTBHE HA MaTepHa/Ibl U 48 18 18 30 40 pabora,
NMOKPbITUA KOCMHYECKOr0 anmapara. Pedepar
Pedepar,
6 1 Paspen 2. Marepuasibl, HCII0/Ib3yeMblIe B 51 18 18 33 30  |KoutpomsHas
KOHCTPYKIMAX KOCMHUYeCKHX anmnaparos.
pabora
6 1 Paspen 3. ITokpeITHSI KOCMHYeCKHX 45 15 15 30 30 Pechepar
anmnaparos.
Bcero 3a 11 cemectp 144 | 51 51 93 100
Bcero mo auciuninHe 144 | 51 51 93 100
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Kputepuu oneHuBaHus

IICK-4/23-1

Bonpocbl omKkpbimoz2o muna:

Nel Kakue doroxvMudeckuie Tporecchl MPOTEKAr0T B TTOJMMePHBIX MaTepHrasiax Tof
BO3/|eliCTBMEM KOCMUUYEeCKOW paguaLiiu’?

Ne 2 B pe3synbrare uero u3MeHsIOTCS MeXxaHUUeCKUe CBOMCTBA MaTepUasioB MpU IpeiebHO
HU3KMX JIaB/IeHHsAX Kocmoca?

Ne 3 [ToueMy 1oz BO3i€MICTBUEM 371EKTPOMAarHATHOTO U KOPITY CKYJ/ISIPHOTO M3/TyUYeHHH
M3MEHSIFOTCS XapaKTePUCTUKK ONTUYeCKUX PUOOPOB U CBET/IBIX MTOKPBITUI?

Ne 4 Kakue cy111eCcTBYIOT NlepCrieKTHBHBIe Ty TH MOBBIILIEHUS pafualjuOHHON CTOMKOCTH
[10/IMMEepOB?

Ne 5 [Touemy 6OpOTIACTHK MO>KHO MCTIO/IB30BATh ZJIs1 MECTHOTO YCHU/IEHHSI TUTAHOBBIX
KOHCTPYKLIMIA?

Ne 6 [ToueMy yI/enIaCTHK IPUMEHSIIOT /ISl CO3ZlaHMsI TeMITePaTypO-pa3MepHO-CTaOUTbHBIX
KOHCTPYKLIMI?

Ne 7 B ueM 3ak/ouaeTcs CyTh Cciocoba mynTpy3uu?

Ne 8 ITouemy /1lakOKpacOuHble ¥ CH/IMKaTHbIE TIOKPBITHS He PEKOMEH/1yeTCsl UCTI0/Ib30BaTh Ha
reoCTaliOHAPHOW Y BBICOKOSJUTMIITUYE CKUX OpOUTax?

Ne 9 ITouemy >xuzKMe CMa3K/ HEPUTOJHBI UM OTPaHUYEHHO MPUTOZHBI [/ UCTIOIb30BaHUs
B MeXaHN4eCKUX ycTpoucTeax KA?

Ne 10 Kako#i 13 KOMIO3HWI[MOHHBIX MaTepHaiOB He TI03BOJISIeT CO3/laBaTh KOHCTPYKLIMU C
MaJIbIM Pa/IiyCcoM u3rruba BOJIOKOH?
Bonpocbl 3akpbimozo muna:

Ne 1 CKOpOCTb UCIapeHtsi MaTeprasioB B BaKyyMe OMpeJessieTCs:

¢ dopmynoii JleHrmiopa;
¢ 3akoHoM Kuproda;
e dopmyrnoti JleHia.

Ne 2 ®DakTOphl TEXHOTEHHOT'0 XapakKTepa, OKa3blBarollye Bo3aeicTBre Ha KA:

e KOCMMUecKasi paZiyiaLusi;

¢ cobcTBeHHast aTMoCc(hepa HerepPMETUYHBIX OTCEKOB;
e [Ia3Ma CTal[MOHAPHBIX TJIa3MeHHBIX JIBUTaTeew;
¢ cobcTBeHHas BHeIlHsIsE aTMocdepa.

Ne 3 Kocmuueckuii arrapar Ha reoCTalioHapHOM 0pOvTe HaXOAUTCS TIOf, BO3JeCTBIEM
CJ/lelyIOLUX TeIUIOBBIX TIOTOKOB:

e TIOTOKA MPSIMOTO COJIHEYHOT'O U3/TyUYeHHUs;

¢ TI0TOKa OTPaKeHHOT0 OT 3eMJIM COJTHEUHOTO U3Ty4YeHus;

¢ T0TOKa COBCTBEHHOTO M3y4eHHst KOCMHUECKOTO arapara;
¢ TI0TOKa COOCTBEHHOTO M3My4eHHs 3eMIIH.

Ne 4 ITop BO3AEliCTBIEM KOPITYCKY/ISIDHOTO M3/IyYeHHs! B Marepraiax MOTYT MOSIB/STHCS
CreAyroLe MOBPeX/eHUS:

* 3pO3us;
* VOHM3AIUS:
® CMeIIleHre aTOMOB.

Ne 5 JocTorHCTBaMU MarHMeBBIX CIJIaBOB SIB/ISFOTCS:
e BbICOKasl yZleNbHasi IPOYHOCTD;
* HH3KUM MOAY/b YIIPYTOCTH;

® CIOCOOHOCTB TOIJIOIATh SHEePruro yAapa;
® BBICOKasd TerjiIoeMKOCTh.

Ne 6 OCHOBHBIEe JIETUPYIOII[HE 3/IeMeHTHI 6eTa-TUTAHOBBIX CIJIABOB:

e MOMO/EH;
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* XpoMm;
* QTIOMUHUM;
* Keye3o

Ne 7 JIaTyHb-3TO CII/1aB

* Me[¥ C IIMHKOM.
e Menu c bepuvem.
e MeJu CO CBUHI[OM

Ne 8 TekcTomuThI UMEIOT:

e HU3KUM K03 ULMEHT TpeHus;

¢ 0oJibIlIOe 3HAUEHHE KO3 @HUILIMEHTA TUHEHHOTO TEPMHUECKOTO pacIliipeHus;
* HU3KYIO U3HOCOCTOWKOCTE;

¢ BBICOKYIO TEIJIOTIPOBOAHOCTh

Ne 9 K TepmorniacTUUHBIM MaTeprajaM OTHOCSTCS:
¢ (ropormacr;
¢ TIOJIUCTUPOT;

e BUHMILIACT;
® CTeK/IOTEKCTOJIUT.

Ne 10 MenHble CriiaBbl OT/IMYAOTCS:
® HU3KOM TerIoNpOBOAHOCTEIO;

¢ BBICOKMM COTIPOTHB/IEHHEM HU3HOCY;
e HU3KUM KO3 hUIHEHTOM TPEHUS.
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