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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
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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 A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Kansirun JleB iBaHOBUY, K.T.H., TIpodeccop

[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

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:

TICK-1/23.5 — crocoOHOCTh pa3pabaThiBaTh, OCBAMBaTh U BHEPSATH HOBBIE TEXHOJOTMUYECKHE TIPOLIECCHI,
MaTepuasbl U TIOKPLITUS TPY TIPOM3BO/ICTBE KOCMUUECKUX arlllapaToB U CUCTEM

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1/23.5

3HAHUA:

Ha YpOBHe TMpeJCTaB/JeHUN: YCAOBHUS KOCMHUYECKOrO TOJIETa: BaKyyM, HEBeCOMOCTb, paJHallMOHHast
0I1aCHOCTb, METEOpPHasl OMaCHOCThb, BHEIIIHME TeIJIOBble MOTOKH; CBOWCTBA KOHCTPYKLIMOHHBIX MaTepuaoB U
TIOKPBITUI;

Ha YpPOBHe BOCIIPOM3Be/IeHUsI: MO/e/IMpOBaHue BJIUSHUS YCIOBUM KOCMUYECKOro 10/1ETa Ha 3MeHeHHe
CBOMCTB KOHCTPYKLIMOHHbIX MaTepHuasoB U MOKPLITHI KOCMUYeCKUX arapaTos;

Ha YDOBHe I[IOHMMAaHUS: B/USHAE YCIOBUA KOCMHUYECKOTO I107iéTa Ha W3MEeHeHHe CBOMCTB
KOHCTPYKLIMOHHBIX MaTepyaioB M MOKPBITUHA KOCMUYeCKHX alaparoB U, KakK CeCcTBUe, (YHKLIMOHUPOBaHUE
CUCTeM KOCMUYeCKOro arrapara.;

YMeHus:

TeopeTHUeCKHe: aHa/lu3 BJMSHUS YC/IOBUH KOCMHUYECKOro I10/1éTa Ha H3MeHeHHe CBOICTB
KOHCTPYKLMOHHBIX MaTepraoB U MOKPbITUM KOCMUYECKHX araparoB U, KaK C/aelCcTBUe, (PyHKLIMOHUPOBaHUE
crcTeM KOCMHUECKOTO arapara;

MpaKkTHUeCKue: BHIOOp MaTepHasoB W TMOKPBITUH 3/1EMEHTOB KOHCTPYKLM KOCMHUYECKHX amraparoB
MIPYMEHUTeTbHO K KOHKPeTHBIM YC/IOBUSM TosieTa (00/1acTb KOCMUYeCKOTO MTPOCTPAHCTBA, 371eMeHThbl OPOUTHI
UT A.).;

HABbIKU:

OL|eHKa TPaBU/JIbHOCTH BBIOOpA MaTeprasioB U TIOKPBITUH KOCMUYECKUX amlapaTtoB I10 Pa3lIuYHBIM
KpUTEpUSM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna MATEPHUAJIBI Y1 TIOKPBITUA KOCMUYECKUX AIIITAPATOB siBrisieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CopepxaHue [OUCLMIUIMHBI ~ SB/SETCA JIOTUYECKUM MpofoskeHreM gucuuriivH:  OU3UKA,
TEXHOJIOI'NSA CIIEHUAJIBHBIX KOHCTPYKIIMOHHbBIX MATEPUAJIOB IJId PAKETHO-
KOCMHMUYECKON TEXHUKHN, MATEPUAJIOBEJEHUE, CHCTEMBI OBECIIEUEHUS
TEIIVIOBOI'O PEXXUMA, TEXHOJ/IOT'YSI KOHCTPYKIIMOHHBIX MATEPUAJIOB.

CopepXaHue [UCLMIUIMHBL SIBJISIETCS. OCHOBOW [JJist OCBOEHUs JUCLIUILINH: HO,HFPTOBKA K
IMPOLOEAYPE 3AIINTHI 1 3ALHINTA BBIIIYCKHOU KBAJIMOUKAIIMOHHOU PABOTBHI,
IMPEJIUIT/IOMHAS ITPAKTUKA.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CniocobGeH MpUMeHsTh eCTeCTBeHHOHAYYHbIe U 00IlenHKeHepHbIe 3HaHUs1, METOZIbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/TMPOBaHus, TeOPETHUYEeCKOTO Y SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHUS
JU1s1 pellieHNsI MH)KeHepHBIX 3a7iad podeCCMOHaIBHOM JesaTebHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh pu3nyeckrie ¥ MaTeMaTiueckre MOJie/ld UCCIelyeMbIX MPOLIeCCOoB,
SIBJIeHUH U 00BEKTOB, OTHOCAIMXCS K TIPOheCCHOHATBHOM cdepe esTelTbHOCTH [IJisl PelleHUsT
VIH)KeHEepHBIX 3a/a4

e TICK-1/23.3 — CnocobeH onpezie/isiTh TeIIOBoH pexxum uszenuit PKT 1 MpoeKkTHpoBaTh CPeZCTBa U
CHICTEMBI eTo 0becrieueHust

e TICK-1/23.5 — CriocobeH pa3pabarbIBaTh, 0CBaWBATh U BHEJPSTH HOBbIE TEXHOIOTHUECKHUE ITPOLIeCChI,
MaTepHaJibl ¥ TOKPBITUS MPU NTPOM3BOJCTBE KOCMUYECKHUX ariapaTtoB U CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. YcioBusi KOCMHYECKOro 1o/1éTa M MX Bo3/iefiCTBHe Ha MaTepHabl U MOKPLITUS
KOCMHMYecKoro anmnapara. 1.1. /lujaktiueckas eiMHu1LA 1. YC/I0BUSl KOCMUUECKOTO M0/1éTa.
1.2. Iupakrtuveckas efuHula 2. BausHue Bakyyma. 1.3./lufakTryeckas efuHuLa 3.
5 10  |PaguanmonHas onmacHoOCTb. 1.4. [lugakTrueckas efuHuna 4. MeTeopHasi 0r1acHOCTS. 1.5. 48 18 12 6 30 40
Jvpakriyeckas efunnLa 5. BiusHue Hepecomoct. 1.6. [luaktiyeckas efguHuLa 6.
BrusiHye BHEIHMX TEIVIOBbIX MOTOKOB. 1.7. [luflakTiyeckas efAMHuLa 7. BiusiHue dakTopos
TeXHOreHHOTO XapakTepa.
Paspen 2. MarepHanbl, HCIO/Ib3yeMble B KOHCTPYKI[UAX KOCMHYeCKHX annaparos. 2.1.
Jupnaktudeckas eguauna 8. Cranu u cruiasel. 2.2. [lufaktudeckast equnuiia 9. LietHsle
MeTaslIbl U criiaBbl. 2.3. [lupaktuyeckas efgunnia 10. KoMnosuijoHHble MeTaliMyeckye
Marepuasbl. 2.4, lupaktuueckas eqrHua 11. Ipunou. 2.5. [lugakTrdeckas efuHuLa 12.
5 10  |ITonumepHble MaTepuassl. 2.6. IugakTuyeckas efunuiial3. KoMnosULOHHbIe MaTepHasbl. 48 18 12 6 30 30
2.7. IupakTrdeckas efununa 14. Smactomepsl. 2.8 . [lufakTuueckas efuHuLa 15.
TekcTrIbHBIE MaTepHasl. 2.9. [lugakTrdeckas efuHuna 16. HeopraHudeckrie Marepyasibl.
2.10. Inpaktuyeckas efuHua 17. AjresuBHble MaTepHassl. 2.11. [lujakTiuecKas ejMHHALLA
18. CmasouHble MaTepuanbl. 2.12. [lunakrudeckas egrauna 19. XXugkocru.
Paspen 3. IToKpeITHSI KOCMHYeCKHX annaparoB. 3.1. [lufaktuueckas egunuia 20.
5 10 3amuTHble TOKpbITUS. 3.2. [JuaakTudeckas efuHuLa 21. Tepmoperynupytolijye NOKPbITHS. 48 15 10 5 33 30
3.3. JupaxkTudeckas efuHuLA 22 . 3alUTHbIe TKaHu. 3.4. [lujakTuueckas eauHuULa 23.
Brelunue TervIo3alUTHbIe ITOKPBITHSA.
Bcero 3a 10 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HaMeHOBaHHe
Tema MNPAKTHYE€CKOIr'0 3dHATUA dayA.
n/n pPa3aejia JUCITUII/IHHbI
qacoB
1 Bnusinue BdKyyMad Hd KOHCTPYKIJMOHHBI€ MaTepHaJ/ibl U 1
TTOKPBITHUSA
. BausiHue 31eKTpoMarHuTHOI0, KOPITY CKY/ISIPHOTO
Pazgen 1. YcnoBus P » KOPIYCKY/IAD ’
2 .. TaJIaKTHU4YeCKOro KocCMmuueCKoro, COJiIHeHHOro KOCMmnu4eCcKoro 2
KOCMHYeCKOro 11os1eTa u ux o
o H3/IyU€HHWH Ha KOHCTPYKIJUOHHbIE MaTepHaJibl U MOKPbLITUA.
BO3eHCTBHUE Hd MaTepHa/ibl U B >
TIOKPBITHS KOCMUYECKOTO JINAHKEe BO3JeHNCTBHUA METeOPHBIX YaCTHI] Ha
3 anmapara KOHCTDPYKIJMOHHBIE€ MaTepHaJ/Ibl U ITOKPBITHA. Bnusinue y)
HEBECOMOCTH Ha TEXHOJIOTMYEeCKHE MPOLeCChI MO/TyUeHHUs
MaTepurad/IoB CO Crielqrua/IbHbIMU CBOMCTBaMM.
4 BnusiHue ¢hakTOpOB TEXHOTEHHOTO XapakKTepa. 1
Pa3zpen 2. Marepuarbl, .
CpaBHI/ITEJ'[bHBII/I dHaJ/IM3 KOHCTPYKIJUOHHBIX MaTe€pHaJ/ioB,
5  |ucrosib3yemble B KOHCTPYKLUAX o 6
TMpUMeEHsAEMBIX B KOCMHUUYECKON TEXHUKE.
KOCMHYeCKHX arlliapaToB.
6 Pazpen 3. TTokpbiTHs BiusiHye TepMOOTITHUECKHX XapaKTePHUCTHK TTOKPLITHM Ha 5
KOCMHYeCKHUX allliapaToB. TETIJIOBOU PEeXHM KOCMHUYECKUX allllapaToB.
Bcero 3a 10 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Ne Copepxanue yuedonoro |Oonem,
HOMEp U HAMMEHOBAHHeE pa3jie/id JUCHUII/IMHBI
n/n 3a/laHuA 4acos
1 Pazgen 1. YcnoBusi KoCMUYeCKOro MOJETa U UX Bo3elicTBUe |V3yueHue JIeKLIMOHHOTO 6
Ha MdTepHuaJibl U IMMOKPBITHSA KOCMHWUYECKOI'O arriapdra. MaTepHradJjia
2 HO,ELFOTOBKH K ITpaKTH4YeCKNM 10
3dHATHUAM
3 W3yueHne iuTepaTypHbIX 10
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L— VICTOUHHKOB TI0 TeMe pedpepata——
4 IToaroToBKa K KOHTPOIBHOM 4
pabore
5 N3yueHnne neKIIMOHHOTO 6
Marepuasa
Pa3pen 2. MarepuaJibl, UCIOb3yeMble B KOHCTPYKLIUASIX P O ——————
6 |KOCMHYeCKHX arraparos. A P 6
3aHATUSIM
7 Hammcanue pecdepara 18
8 W3yueHue jIeKIIMOHHOTO 6
Marepuasa
9 |Pa3gen 3. [TOKpBITHS KOCMHAYECKUX allaparos. gﬁ;f;;m K MPAKTHAECKIM 6
10 Odopmienue pedepara u 27
MOJrOTOBKA [pe3eHTalyn
Bcero 3a 10 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
11213 4 (5| 6 7 8 (9/10 11| 12 | 13 |14| 15 | 16 |17
10 oC OP | Kourp.P. | Ped ap Ped | OC Ped | AP

YcnoBHbIe 0003HAYEHUS:

P — nuarHocThueckasi paboTa;
OC — yCTHBIM OTIPOC CTY/I€HTOB;
KouTtp.P. — KoHTpoJibHast paboTa;

Ped — pedepar.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:

JMarHoCTUYecKas pabora;
YCTHBIW OMPOC CTY[EHTOB;
KOHTpOJIbHas paboTa;

pedepar.

IIpomexxyTouHas arTecTanusi IIPOBOAUTCS B (hopMax:
3K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. [I. Atamacos, C. Y. Koponés, JI. U. Kansrus. . CucteMbl 0becrieueHust TeTJIOBBIX PeXXKUMOB
kocMmuueckux anmaparos. CI16.BT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2017, 53 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. I. TI. TapgeimoB, E. B. MeiikoB, A. B. [TuenuHieB. . KOMN0o3uI[MOHHbIE MaTepyasibl B paKETHO-
KOoCMHUUeCcKoM armnapartoctpoenun. CI16.: Criery. JTut, 1999, 39 3k3.

4. E. E. CknagHoBa, I. A. BopobnéBa. . KoHcTpykuyoHHbIe ctamu v cruiaBbl. CII6.BT'TY "BOEHMEX" um.
L. ®. Ycrunosa, 2017, 50 3K3.

5. JI. M. Kansrus. . Marepuasibl ¥ IOKpBITHS B KocMudeckoi Texauke. CI16.BI'TY "BOEHMEX" um. .
®. Yctunona, 1996, 131 3k3.

6. H. K. MarBeeB. . DJKpaHHO-BaKyyMHasi TEIIJIONU30/ISILUS U OTIpe/iesieHre eé xapakrepuctuk. CIT6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2012, 74 3K3.

7. H. Muic. . KOHCTpYKLIMOHHBIE TI7IaCTUKU. MUKPOCTPYKTYpa, XapaKTepUCTUKY, [IPYMEeHeHUsl.
Honronpypnslit: MHTennexT, 2011, 6 3K3.

8. 0. A. Brikog, C. [I. KapnyxyuH. MeTobl Mcc/iefoBaHUs MaTepuasioB U NOKpbITH. M.: MI'TY um. H. 3.
Bbaymana, 2015, 351. pec.

9. FO. A. brikos, C. [I. KapriyxuH. MeToibl CC/ieIoBaHUSI MaTepHaioB U MOKPeITHM. M.: M3a-Bo MI'TY
uM. H. 3. Baymana, 2015, 551. pec.

10. FO. B. bapanuHa. . KoMno3ULIMOHHBIE MaTepya/bl B paKeTHO-KOCMUUeCKOU TexHUuke. M.: 3a-so MI'TY
uM. H. 3. Baymana, 2019, 5. pec.
11. FO. B. BapjanuHa, B. /1. backakos, A. JI. 'anuHoBcKui. . KOMIO3ULIMOHHEIE MaTepyabl B paKeTHO-

KocMudeckoli TexHuke. M.: 3a-so MI'TY um. H. 3. Baymana, 2019, 30 3k3.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIHE:

1. JI. B. Kosnos, M. 1. Hycunos, A. Y. AkumuH. . MogenvpoBaHue TeIIOBbIX PeXUMOB KOCMUYECKOro
amnrapara 4 oOKpyxkatouieil ero cpefipl. M.: MaiuHocTpoeHnue, 1971, 2 5k3.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCsl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb.
CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast a/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texa3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryiupoBanusi: HopMel, mpaBu/ia, CTaHAAPThI
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.
5.5. ITporpamMmHOe obecrieueHue:

He Tpe0yeTcs.

5.6. UH(dopmMalLMoHHbIe TEXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. dparmMeHThI arperatoB CUCTeM TepMoperyiipoBaHus KA;
3. I[NonmHopa3mepHbI BecoBoit MakeT KA «I'moHacc-K»;

4. ®dparmenTs! KA « [Tnasma» u «3cradeTar.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbI U IIOKPBITHISI KOCMUYECKUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna MATEPUAJIBI WU TIOKPBITUA KOCMMYECKUX AIIITAPATOB sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KOoCMUUecKux komnaekcos. [lucuurivHa peanusyercs: Ha akynbrete A PakeTHo-KocMuueckoit TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1/23.5 criocobHOCTs pa3pabaTbiBaTh, OCBaMBaTh W BHEAPSATh HOBBIE TEXHOJOIMUECKHE IPOLeCCH,
MaTepuasbl ¥ TIOKPLITHUS MPY NTPOM3BOACTBE KOCMUUECKHUX arraparoB U CUCTEM.

CopepykaHye QUCLMIIIMHBI OXBaThblBaeT KPYI' BOIIPOCOB, CBSI3aHHBIX C YCIOBUSMU KOCMHUUYECKOIO I0/IETa U UX
BO3J€MCTBMEM Ha MaTepuajbl U TIOKPbITHSI KOCMHYECKOrO anrapara; B Hel pacCMaTpUBarOTCs
KOHCTPYKL[MOHHbIe Marepuanbl ( MeTa/lbl W CIUIaBbl, KOMIIO3WThI, ILJIACTHKH, 5/aCTOMEPBI, CMasKH,
a/ire3VBHbIE MaTepyaibl U JIp.) UX CBOMCTBA U 00JIaCTH TIPUMEHEHUs B KOCMMUECKOM arfapaToCTPOEeHUH, a
TaK)Ke M3yuaroTcCs 3allliTHbIe, TepMOpery/upyolye 1 Terioorpaxaatomive ( SBTU ) nokpeiTus.

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

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB,;
e KOHTpOJbHas pabora;

e pedepart.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpeyCMOTPeHbI JIeK[IMOHHbIe 3aHATHs (34 4.), mpaktudeckue 3aHsaThs (17 4.), camocTositenbHast paborta
ctyzeHta (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIbI 1 IIOKPBITHISI KOCMUYECKUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMeHIveMast THTenarva TpyRoeMKOCTB,
paboThI i patyp Jac.
Pa3pen 1. YciioBHA KOCMHYECKOT0 M0/1€Ta M MX BO3/eiiCTBHe Ha MaTepuasibl H MOKPBLITHA KOCMUYECKOTro
anmapara.
N3yuenne
JIEKLINOHHOT'O 1O. A. Beikos, C. [I. KapniyxuH. MeTo/bl UCC/1e0BaHKs MaTepyasios U 6
MarepuaJsa nokpoeituii: M.: MI'TY um. H. 3. Baymana, 2015 (I'naBa 1)
IToaroToBka K JI. B. Kozsnos, M. [I. Hycunos, A. 1. AkuinuH. . MogenvposaHye
MpaKTHU4eCKUM TEeTVIOBBIX PEKMMOB KOCMUUECKOTO arfiapaTa ¥ OKpy»Karolieil ero 10
3aHATUSM cpensl: M.: MammmHocrpoenue, 1971 (I'maBeil, 2)
W3yuenue JI. Y. KansiruH. . Marepuabl U IMOKPBLITUSI B KOCMUUYECKOM TeXHUKe:
JIATepaTypHBIX CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 1996 (Pa3gen 1) 10
UCTOUYHHKOB TI0 TeMe B. [. Aramacos, C. U. Koponés, JI. U. Kansarus. . Cucremsl
pedepara obecrieueHUsI TETIJIOBBIX PEXXUMOB KOCMUUECKHUX arllaparos:
TToATOTOBKA K CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2017 (Pa3gen 4) 4
KOHTPOJIBHOM paboTe
Wroro no pasgeny 1 30
Pa3pen 2. MarepuaJibl, MCII0/1b3yeMble B KOHCTPYKIIMAX KOCMHUYeCKHX annaparoB.
I'. I1. 'apppivoB, E. B. Menikos, A. B. ITuennHies. .
Kommno3uiiroHHbIe MaTeprabl B PAKETHO-KOCMUUYECKOM
anmaparoctpoenuu: CII6.: Crery. Jlut, 1999 (Pa3gen 3-5)
Wsyuenne 10. B. bayjanuHa. . KoMIiosuijvoHHble MaTeprasbl B paKeTHO-
JIEKIIMOHHOTO KOCMHMYecKoii TexHuke: M.: 3a-s0 MI'TY um. H. 3. Baymana, 2019 6
MaTepHa/ia (Pa3,qen 2)
E. E. CknagnoBa, I. A. Bopo6béBa. . KOHCTPYKIIMOHHbBIE CTad U
crnasel: CIT6.BI'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2017 (I'naBbt
1,2)
JI. N. KansiruH. . Marepuaribl U MOKPBITHSL B KOCMUUECKOM TeXHUKe:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 1996 (Pa3gen 2)
I[ToAroToBKa K 1O. B. bagjanuHa, B. []. Backakos, A. JI. ['aTMHOBCKUIA. .
MpaKkTUUeCKUM KOMHO3I/ILII/IOHHBIQ MaTepHaJ/ibl B paKeTHO-KOCMI/II{ECKOﬁ TexHUKe: M.: 6
3aHSTUAM N3p-Bo MI'TY um. H. 3. baymana, 2019 (Pa3gen 4)
H. K. Marsees. . DKpaHHO-BaKyyMHasl TeIUIOU30JISALIUS U OlIpefie/ieHue
eé xapakrepucTtuk: CII6.BI'TY "BOEHMEX" um. []. ®@. YcTuHORa,
2012 (Pa3gen 2)
H. Munc. . KOHCTPyKI[MOHHBIe T/IaCTUKU. MUKPOCTPYKTYPa,
Hammmcanue pecdepara | xapakTepucTvku, ipuMeHeHust: Jonronpyanbni: UuTennekt, 2011 18
(Pasgen 1. 2)
Wtoro mo pa3neny 2 30
Pazpen 3. IlokpbITHA KOCMUYECKUX annaparos.
N3yuenue 1O. A. Beikos, C. [I. KapniyxuH. MeTozbl UCC/1e0BaHKs MaTepyasios U
JIEKLIJUOHHOTO nokpeiTuii: M.: M3a-8o MI'TY um. H. 3. Baymana, 2015 (Pa3gesnsr 3, 6
Marepuasna 4)
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ITogroroBka k B. [. Aramacos, C. 1. Koponés, JI. U. Kayisirus. . Crucremsl 6
MIpaKkTHUYeCKUM obecrieueHUs TETVIOBBIX PEKUMOB KOCMUYeCKUX allapaTos:
3aHSATHAM CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017 (Pa3men 4)

B. [. Aramacos, C. U. Koponés, JI. U. Kansarus. . CucreMsl
Ocopmrere obecrieueHUs TETVIOBBIX PE)KUMOB KOCMUYECKHUX amlaparos:
pedpepara 1 CITI6.BI'TY "BOEHMEX" um. [I. @. Ycrutosa, 2017 (Pagern 4) 21
TOATOTOBKA JI. M. KansiruH. . Marepuasnbl v NOKPBITUSI B KOCMUUECKON TEXHUKE:
TpeseHTal N CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1996 (Pa3zen 3)

Wroro 1o pazzeny 3 33
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIBI 1 ITIOKPBITUSI KOCMUYECKUX AIIIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
*  YCTHBIH OMPOC CTYAEHTOB;

* pedepar;
e KOHTpOJ/IbHast paboTa;
e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

YCTHBII 0IPOC CTY/IEHTOB

ITpu npoBesieHNY OMpoca CTyAeHTaM 33/1at0TCsl BOIIPOCHI 10 COOTBETCTBYOLUM pasziesaM Kypca.
ITpumeps! Boripocos npusesieHsl B YMK guciurmsel. I1paBUIbHOCTS U IIOJIHOTA OTBETOB Ha BOIIPOCHI
OLIeHUBAIOTCA T10 CIeYIOLIUM KpUTEepPHUSIM:
MIPaBUJIbHBIN, YeTKO ChopMyTUpOBaHHLIN OTBET- 5 6ansos;
TPaBWIbHBIN, HEUETKO C(hOPMYJIUPOBAHHLIN OTBeT- 4 Garia;
MPaBWIbHBIN, HO HETIO/HBIN OTBeT -3 0a/ia;
HeIpaBWILHBIN OTBeT - 2 Gana.

Pedepar

O6mnem pedeparta - He MeHee 15 cTp. O0si3aTeIbHO UCIIOB30BaHKE He MeHee 3 0TeueCTBEHHBIX U He
MeHee 2 HTHOCTPAHHBIX UCTOYHMKOB, OMyO/IMKOBAaHHBIX B TIOC/IeAHIE 5 jieT. BO3MOXXHO HCIO/Tb30BaHKe
3JIeKTPOHHBIX 6a3 TaHHBIX.
Pedepar orjeHMBaeTCs 10 C/IeJYIOIUM KPUTEPHSIM:
* COOTBETCTBUE CO/IeP>KaHusI 3asIB/IEHHON TeMe, OTCYTCTBHE B TEKCTe OTCTYIUIeHHH OT TeMbl 3 Gasia;
* COOTBETCTBHE 1Ie/ISIM U 3a/ja4aM JUCLUIUIUHBL 1 6a;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE M3/I0’KEHHE CMBIC/IAa OCHOBHBIX HAyUHBIX H/IeH, UX TeOpeTHYeCKoe
o0ocHOBaHue U 00bsicHeHuel Oanr;
* IOTUYHOCTH U TOC/Ie/I0BAaTeIbHOCTh B U3/I0KEHUH MaTtepyana 1 6ar;
* CrI0CcOBHOCTH K paboTe ¢ MTepaTypHBIMU UCTOUHHUKAMU, VIHTepHeT-pecypcamu, ClipaBOYHOM U
SHIUKJIOTIeINUEe CKOM JInTepaTypo 3 Oasa;
* 00beM MCC/IeJOBAHHOM JTUTEPATYPBI U IPYTUX UCTOYHUKOB MH(MOpMaLuu 3 Gaa;
* BJlaJieHHe WHOCTPAaHHBIMU SI3bIKaMH, UCIIO/Ib30BaHWe MHOCTPAHHBIX UCTOYHUKOB 2 Gasa;
* crioco6GHOCTH K aHa/M3y U 00001T[eHHI0 NHGOPMAIIMOHHOTO MaTepuara, CTerieHb IMOTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMEeHHe U3B/IeKaTh UH(MOPMAIHIO, COOTBETCTBYIOIIYIO TIOCTAB/IEHHOM 116/, U Tiepepacrpe/esisaTh
vHpopMmanuio 3 bana.
st 3aumtel pedepara Heobxoarmo Habpats 10 6asios.
[TpumepHbIe TeMbl pedepaToB TIpUBe/leHbI B cocTaBe Y MK AMCLUTITUHBL.

KonTponbHas pabora
KonTponbHast pabora rnpoBoAWTCs B TMCbMeHHOW GopMe. BapuaHT BK/todaeT B cebst TpU BoIpoca,
TpUMephl KOTOPBIX MpuBeeHsbl B Y MK IUCLUTIINHBI.
Kputepuu ouieHBaHUsA:
MpaBU/IbHBIE OTBETHI HA BCE BOMPOCHI - OT/JIUUHO;
[IBa TIPaBWIbHBIX OTBETA - XOPOLLIO;
OJIUH MIPaBUWILHBIM OTBET - Y0BJIETBOPUTEJIBLHO.

JK3amMeH
K sK3ameHy A0MyCKarOTCsl CTYI€HThI, BBIIOTHUBILKE BCe KOHTPOJIbHbIE MEPOTIPUSITHS,
TpelyCMOTPeHHbIe HacTosIel pabouei mporpaMmon.
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DK3aMeHaIMOHHbIE OUIETHI COJIEPIKAT ZiBa Bompoca. ITepBbIi BOMPOC - 0CHOBHOW. OH SIB/ISIETCS eMKUM T10
COfiepyKaHuto, TpeOyeT 3HaHUs (hr3HUeCKOH KapTHUHBI MPOIiecca, MaTeMATUUeCKOTO OMTUCAHUS MapaMeTpPoB U
XapaKTepUCTHK U ITyDOKOT0 aHav3a pe3y/ibTaToB UCCieloBaHus. BTopoii Boripoc TpeOyeT KpaTKOro aHaiv3a
TocTaB/eHHOM 3ajau U PopMy/IMpOBaHUe OCHOBHOTO BLIBOZA.

Kpurepuu ouieHuBaHusA:

«OTJIMYHO» - TTOJTHBIM OTBET Ha 06a BOMpOCa ¥ BO3MOXKHBIE JIOTIONTHUTE/bHBIE BOTIPOCHI;

«XOpOIII0» - He3HAUMTe/TbHbIE 3aMeYaHUs Ha OTBETHI 10 000MM BOTIPOCAM U HETIO/THBIE OTBETHI Ha
JIOTIOJTHUTE/IbHBIE BOIIPOCHI;

«Y[IOB/IETBOPHUTE/ILHO» - HETIOJTHbIE OTBETHI Ha 00a BOMPOCa, OTCYTCTBHE OTBETOB Ha OT/|e/TbHbIe
JIOTIOJIHUTEJIbHBIE BOTIPOCHI;

«HEY/|0B/IETBOPUTEILHO» - HETIOHbIM OTBeT Ha OCHOBHOM BOTIPOC, OTCYTCTBHE OTBeTa Ha BTOPOW U
JIOTIO/THUTEJIbHbIE BOIIPOCHI.
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Pedepar,
Pa3pgen 1. YcioBHS KOCMUYECKOT0 YcTHBIN
5 10 |MO/éTa M MX BO3AeHCTBHE HA 8 | 18 | 12 6 30 40 ompoc
Marepuasibl ¥ HOKPbITHSA CTY/IeHTOB,
KOCMHUEeCKOro afnrmapara. KonTtposnbHas
pabora
Pa3zgen 2. MarepuaJinbl, P;chil; ?ﬁT’
5 10 |ucmonb3yemble B KOHCTPYKIMSAX 48 | 18 | 12 6 30 30 OMDOC
KOCMHUeCKHX anmnaparoB. P
CTY[l€eHTOB
Pedepar,
5 10 Pazpen 3. ITokpbITHS KOCMHYeCKHX 48 | 15 | 10 5 33 30 YcrHbit
anmnaparoB. ompoc
CTY/IEHTOB
Bcero 3a 10 cemecTp 144 | 51 | 34 17 93 100
Bcero no aucuminHe 144 | 51 | 34 17 93 100
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Kputepuu oneHuBaHus

IICK-1/23.5

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:

ITouemy >xuzKMe CMa3Ky HEPUTOAHBI UM OTPAHUYEHHO MPUTOZAHBI [/ UCTIOb30BaHUs
B MeXaHM4eCKUx ycTpoucTeax KA?

Kakue doroxuMrdeckuie TporeCchl MPOTEKAIOT B MOJMMEPHBIX MaTepHrasiax Tof
BO3/|eliCTBMEM KOCMUUYEeCKOW pafuaLiiu’?

B pe3synbTare yero u3MeHstOTCSl MeXaHU4YeCcKHe CBOMCTBA MaTeprasioB MpY MpeJe/ibHO
HU3KHX JaBIeHUsIX KOCMOca?

[Touemy oz, Bo3ZeHCTBUEM 3/1eKTPOMAarHUTHOTO U KOPITYCKY/ISIPHOTO U3/1yueHHi
M3MEHSIFOTCS XapaKTePUCTUKK ONTUYeCKUX MPUOOPOB M CBET/IBIX MTOKPBITUI?

Kakue cy11ecTBYIOT nlepCrieKTHBHBIe Ty TH MOBBIILIEHUS pafvaljMOHHON CTOMKOCTH
[10/IMMEepOB?

Kaxoi1 13 KOMITO3ULIMOHHBIX MaTepHasioB He M03BOJIsIET CO37aBaTh KOHCTPYKLUH C
MaJIbIM Pa/InyCoM U3rruba BOJIOKOH?

[Touemy 60OpOTIACTHK MO>KHO MCTIO/IB30BATh ZJIsi MECTHOTO YCHU/IEHHSI TUTAHOBBIX
KOHCTPYKLIMI?

[ToueMy yr/enIaCTHIK IPUMEHSIIOT /ISl CO3,aHMsI TeMITePaTypO-pa3MepHO-CTaOUIbHBIX
KOHCTPYKLIMI?

B uem 3ak/ouaeTcs CyTh Ciocoba mynTpy3uu?

IToueMy /1aKOKpacoUHble U CU/IMKaTHbIE TOKPBITUSI He PEKOMEeH/YeTCsl UCII0/1b30BaTh Ha
reoCTaliOHAPHOW Y BBICOKOS/UTMIITUYE CKUX OpOUTax?

Bonpocbl 3akpbimozo muna:
K TepMoriacTUUHBIM MaTepraiaM OTHOCSATCS:

¢ropomniacr;
TOJIMCTUPOT;
BUHWILIACT;

CTeK/IOTEKCTOJIMT.
TekcTomuTel UMEIOT:

HU3KHUI KO3(h UIMEeHT TPeHUs;
OosbILIOe 3HaYeHHe KO3 PULIMeHTa TMHeHHOTO TepMUYeCKOTO pacilipeHus;
HU3KYH0 U3HOCOCTOMKOCTB;

BBICOKYIO TEIlJIOIIDOBOAHOCTE.
Me,quIe CII/IaBbl OT/IMUYAKOTCA:

HUM3KOH TETUIONMPOBOAHOCTBIO;
BBICOKHM COITDOTHUBJ/IEHHEM HU3HOCY;

HU3KUM KO3 GHULIEHTOM TpeHUS.
JlaTyHb-3TO criiaB

Me/U C [IUHKOM.
Mequ C Oepuvem.

Mer CO CBMHIIOM.
OCHOBHbIE JIeTUPYIOLre 3/IeMeHTBI 6eTa-TUTAaHOBBIX CI/IABOB:

MO0/ IeH;

XPOM;
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QTFOMWHUMN;

JKeJsie30.
Ne 6 'Z[OCTOI/IHCTBE[MI/I MArHHeBbIX CIT/IaBOB SABJIAIOTCA:

BbICOKaA yJe/IbHad MPOYHOCTh;

HU3KUU MOZY/b YIIPYTOCTH;
CII0COOHOCTD TIOT/IONATh SHEPTHIO y/iapa;

BBICOKasI TeMJI0eMKOCTb.
Ne 7 ITop BO31eliCTBIEM KOPITYCKY/ISIPHOTO M3/TyUeHHs] B Marepraiax MOTYT TOSIB/ISTECS
CreayroLe MOBpeXeHUs:

3po3us;
VOHHU3aLIS:

CMellleHue aTOMOB.
Ne 8 Kocmuueckuii annapar Ha reoCTaliOHapHOM opOrTe HaXOAUTCS TIOf BO3[elCTBIEM
CJ/leyIOLUX TeIUIOBBIX TIOTOKOB:

TTIOTOKA IPAMOI'0 CO/JTHEYHOI'O U3/TyUeHUs,;
IMOTOKa OTPa’>XeHHOI'o OT 3eMJId COTHEUHOTO H3/TyUeHUsd;
I0TOKAa COOCTBEHHOI0 H3/1ydyeHrsd KOCMUUEeCKOI'O aliriaparad,

MOTOKA COOCTBEHHOTO U3TyUYeHUs 3eMJTH.
Ne 9 ®daKTophl TEXHOTEHHOT'0 XapakTepa, OKa3biBarollue Bo3zeiicTBre Ha KA:

KOCMHUUeCKas paguvalius;
cobcTBeHHas aTMocdgepa HErepmMeTUUYHBIX OTCEKOB;
I/1a3Ma CTallMOHAPHBIX IT/Ia3MEeHHBIX ﬂBHFHTEHEﬁ;

coOcTBeHHas BHeIIHsIsl atMocdepa.
Ne 10 CKOpOCTb MCIapeHrsi MaTepuasioB B BaKyyMe OMpefesieTCs:

thopmyroit JleHrMropa;
3akoHOM Kuproda;

hopmyroit JleHia
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