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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
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Kansirun JleB iBaHOBUY, K.T.H., JOLIEHT, Ipodeccop

[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:

[TK-5 — CrniocobeH pa3pabaTbiBaTh, 0CBauBaTh M BHEJPSITH HOBbIE TEXHOIOTMYECKHe MPOL{eCChl, MaTepHabl U
TIOKPBITHS TTPU NIPOU3BOZCTBE KOCMUUECKHX alllapaToB U CUCTeM, B TOM UYMCJIe C IPUMeHeHUeM aJIUTHBHBIX

TeXHOJIOTUH

@dopmMHpoBaHHIO KOMIIETEHLUI CITyKUT JJOCTIDKEeHHe CIIeAyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
IIK-5

3HAHUSA:

Ha ypOBHE MpeACTaB/eHUi: YCJIOBUSI KOCMHUUECKOTO MOJIETAa: BaKyyM, HEBeCOMOCTb, paJHal{lOHHast
OTIaCHOCTb, MeTeOpHasi OMaCHOCTb, BHELIHWE TeIyIOBble TIOTOKH; CBOMCTBA KOHCTPYKLMOHHBIX MaTepyaioB U
TIOKPBITUH;

Ha YpPOBHe BOCTIPOW3Be/IEHUSI: MO/Ie/TUPOBaHUe BJIMSIHUS YCIIOBUM KOCMHUYeCKOTO TI0/IETa Ha 3MeHeHHe
CBOMCTB KOHCTPYKLIMOHHBIX MaTepHUasioB 1 MOKPLITHM KOCMHUYeCKHX arlaparos;

Ha YypOBHe TIOHMMAaHUs: B/WSHYAE YCJIOBHHA KOCMHYECKOTO TI07IéTa Ha W3MeHeHWe CBOWCTB
KOHCTPYKLIMOHHBIX MaTepHasioB M MOKPLITUA KOCMHUUECKUX allllapaToB U, Kak C/ie/|CTBUe, (QYHKIMOHUPOBaHHE
crCTeM KOCMHUECKOTO arrapara.;

YMeHus:

TeOpeTHUeCKWe: aHaMW3 BJMSHUS YCJIOBUHM KOCMUYECKOTO TI0/IETa HAa UW3MeHeHWe CBOMCTB
KOHCTPYKLIMOHHBIX MaTepHasioB 1 MOKPLITUM KOCMHUUECKUX allapaToB U, Kak C/efiCTBUe, (DYHKIMOHUPOBaHUE
CHCTEeM KOCMHMUECKOTO arapara;

MpaKTUYeCKHe: BbIOOP MaTepyasioB U TIOKPBITUH 371eMEHTOB KOHCTPYKIMH KOCMHUECKHMX arlapaToB
TIPUMEHUTETbHO K KOHKPETHBIM YC/IOBUSIM TiosieTa (06/1aCcTb KOCMHUUECKOTO TIPOCTPAHCTBA, 37IeMeHThl OPOUTEI
UT A.).;

HABbIKU:

OL|eHKa TPaBU/JIbHOCTH BbIOOpA MaTepHasoB U TOKPBITUH KOCMUYECKUX anrapaTtoB I10 PasIuuHbIM
KPUTEPHSIM.

pabora ¢ 3D npHUHTEPOM..



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

¢ TIK-3 — Crioco6eH omnpeensTh TerIoBoi pexkum usgeanii PKT v MPoeKTHPOBaTh CPeCTBA U CHCTEMBI
ero obecrieueHus

¢ TTK-5 — CrniocobeH pa3pabaTbiBaTh, 0CBAaMBaTh U BHE/IPSTH HOBbIE TEXHOJIOTHYECKHE MPOIIeCChl,
MaTepuyaJibl U TIOKPBITUS [IPY IIPOU3BOACTBEe KOCMUYeCKUX arraparoB U CUCTeM, B TOM UHUCIIe C
TpUMeHeHUeM aiJUTUBHBIX TEXHOIOTUH



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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Paspen 1. YcioBusi KOCMHYECKOro 10/1éTa M MX BO3/eHiCTBMe Ha MaTepHasbl U
MOKPBITHA KOCMHYeCKOro anmapara. 1.1. /lugakrudeckas earHuna 1. Yeiosus
KOCMHYecKoro nonéTa. 1.2. Jlufaktnueckas euHuiia 2. BivsHue Bakyyma.
5 10 1.3.[InpaxTrueckas ejuHuLa 3. PajualionHas onacHocTh. 1.4, [lnflakTuyeckas 47 23 12 5 6 24 40
efuHuLa 4. MeteopHas onacHocTs. 1.5. [lufiakTuueckas efuHuLa 5. BiusiHue
HeBecoMoCTH. 1.6. /lugakTudeckasi eAuHuUIA 6. BisiHYe BHEIITHUX TeI/IOBBIX
MoTOKOB. 1.7. [IufiakTH4ecKast eAvHULA 7. BiusiHue aKTOPOB TeXHOTeHHOTO
Xapakrepa.
Pa3pen 2. Marepua/ibl, HCII0/Ib3yeMble B KOHCTPYKIUAX KOCMHYECKUX
annaparos. 2.1. [lujaktiueckas eauHuua 8. Ctanu u criabl. 2.2. /lujakTryeckas
epuHulla 9. lIBeTHble MeTa/Ubl U criaBbl. 2.3. [lufakTuueckast equnuia 10.
KomnosuijiioHHble MeTa/Iiueckie Matepyansl. 2.4, [lufakrudeckas efgunnna 11,
Tpunou. 2.5. Iupaktuueckas eauHuna 12. ITonuMepHble MaTepyabl. 2.6.
5 10 Junakrudeckas earHunal3. KomnosuinonHele MaTepuasl. 2.7. JJujaktudeckas 48 24 12 6 6 24 30
epununa 14. Snactomepsl. 2.8 . [lupakTuueckas efunuiia 15. TekcTuibHble
Marepuanbl. 2.9. [Jufakriudeckas eauHuia 16. Heoprannueckue marepuansl. 2.10.
Jupakriyeckas eaMHuna 17. AjresuBHble Matepuarsl. 2.11. [lufakTuueckas
epunula 18. CmasouHble MaTepuansl. 2.12. /lufakTryeckas efunuia 19.
JKugxocth.
Paspen 3. IToKpbITHA KOCMHUYeCKHX anmnaparoB. 3.1. /lugakTuyeckas eiuHULIA
5 10 20. 3aumrHble NOKphITHSL. 3.2. [upakTudeckas equnmia 21. Tepmoperymmpyomue 49 21 10 6 5 8 30
nokpbITHs. 3.3. [lujiakTuueckas ejHuLa 22 . 3alljUTHbIe TKaHU. 3.4.
Jujaktiyeckas eyMHuLa 23. BHellHYe Terio3allUTHbIe OKPbITHS.
Bcero 3a 10 cemecTp 144 68 34 17 17 76 100
Bcero no gucuuniuHe 144 68 34 17 17 76 100
3.2. AyAuTOPHBII MPAKTUKYM
Oo0nemMm,
Ne Homep 1 HaMeHOBaHHe
Tema MNPAKTHYE€CKOIr'0 3dHATHUA dyAa.
n/n pa3jesia TMCIIUIIVINHbI
qacoB
1 Bnusinue BdKYYMad Ha KOHCTPYKIJUOHHbI€ MdTe€pHaJibl 1 1
TTOKPBITHUSA
. BausiHue 31eKTpoMarHuTHOT0, KOPITYCKYJ/IIPHOTO
Pazgen 1. YcnoBus P » KOPIYCKY/IAD ’
2 .. I'a/IaKTHYeCKOI'0 KOCMHUeCKOro, CoO/iIHeHHOoro KOCMmMueCckoro 2
KOCMHUYECKOI'O I10/1eTa U Uux o
- H3/TyU€HHH Ha KOHCTPYKIMOHHbIE MaTepHaJibl U MOKPBLITUA.
BO3[erCTBME Ha MaTepHa/ibl 1 B "
TIOKPBITHSI KOCMUYECKOTO JINSTHHEe BO3JeHCTBUA MEeTeOPHBIX YaCTUL] Ha
3 anmapara KOHCTPYKLIMOHHBIE MaT€PUAJIbI U TIOKPBITUA. Bnusinue )
HEBECOMOCTHU Ha TE€XHOJIOTHYeCKHE MPOLeCChI MO/TyUeHns
MaTepHra/IoB CO Crielqha/IbHBIMH CBOMCTBaMH.
4 Bnusinue CI)aKTOpOB TEXHOT€HHOI'O XapdKTepada. 1
Paspen 2. Marepuaiiel, o
CpaBHI/ITEJ'[BHBII/I dHaJ/IM3 KOHCTPYKIUOHHBIX MaTepHaJ/ioB,
5 HCIMOJIb3yeMbI€ B KOHCTPYKIUAX o 6
TIpUMeHsAeMBIX B KOCMHWUYECKOH TeXHUKE.
KOCMHUECKHX allllapaToB.
6 Pasgen 3. ITokpeiTus BnusHMe TepMOONTHYECKUX XapaKTePUCTHK MOKPBITHI Ha 5
KOCMHUECKHX allllapdaTOB. TETIJIOBOM PEXXHUM KOCMHWYECKUX dlllldPAaTOB.
Bcero 3a 10 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep 1 HanMeHOBaHue pa3jena
Tema naﬁopaTopﬂoro NMpAKTHKyYMd ayA.
n/n AUCHHUII/THHBI
gacoB
Paspen 1. YcnoBus kocMU4eCcKoro V3yueHre BO3SMOXKHOCTel TIPOrpaMMHOTO 1
1 T10/16Ta U UX BO3,Z[eI>iCTBHe Ha MaTepHa/JIbHO-TEXHNYECKOI'0O O6ECHe‘-IEHI/IH AJIs 3,[1- 5
MaTepHrasbl ¥ TIOKPLITHS revary 1o TexHosioruu FDM (fused deposition
KOCMMUECKOTO arrapara. modeling).
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2 |Pa3gen 2. Marepuasbl, UCIIO/Ib3yeMble
B KOHCTPYKL[MSIX KOCMHAYeCKUX
arraparos.

[ToaroToBKa TpexMepHBIX MOZeel AeTanen A
W3rOTOBJIEHHS] METOJJaMH Ha OCHOBE TeXHOJIOT A
aZiIMTABHOTO MPOU3BO/ICTBA.

Paspen 3. ITokpbITUS KOCMUYECKUX

N3yueHne BO3MOXXHOCTeM MTPOrpaMMHOTO U
MaTepyaibHO-TEXHUUECKOTo obecrieueHus /s 371-

3 ariraparos. neyatu no TexHosiorud SLM (CeneKTUBHOe Jla3epHOe 6
T7IaBJIeHue).
Bcero 3a 10 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Copepxauue yueoHoro |O0bem,
o/ Homep 1 HauMeHOBaHMe pasfe/ia JUCHUILIMHBI sajanns aCOB
1 IToaroToBKa K KOHTPOIBHOM 4
pabore
) N3yueHue neKIIMOHHOTO 4
Pazpen 1. YcioBus KOCMUUeCKOTO TIO/IETA U UX BO3/eliCcTBUe |MaTeprasa
3 Ha MaTepHaJ/ibl U MOKPBITUA KOCMHUUECKOI'O aririapara. HO,ELFOTOBKEI K TIPaKTUUe CKUM 8
3aHATUAM
4 W3yuyenue nureparypHbIX 8
HMCTOYHUKOB TI0 TeMe pedepara
5 W3yueHue jIeKLIMOHHOTO 4
MaTepuasna
Paspen 2. Marepuaiisl, UCII0/Ib3yeMble B KOHCTPYKLUSX
6 |KOCMHUYeCKHX arrapaToB. TIoAroToBKa K MpaKTHHeCKiM 4
3aHATUSAM
7 Harmricanue pedepara 16
8 N3yuenne neKIMOHHOTO 5
MaTepuasa
9 |Pa3gen 3. IIoKpbITHS KOCMAYECKUX arraparos. TToAroToBKa K MpaKTiHeckim 5
3aHATUAM
10 Odopmienne pedepara u 18
TIOATOTOBKA Mpe3eHTaluu
Bcero 3a 10 cemectp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
11213 4 |5/ 6 7 8 |9/10 11| 12 | 13 |14| 15 | 16 | 17
10 oC AP | Koutp.P. Ped Op Ped | OC Ped | AP

YcnoBHble 00603HAUEHUS:
¢ TP — nuiarHocTHYecKas pabora;
e OC — yCTHBIN ONPOC CTY/I€HTOB;
¢ KoHTp.P. — KOHTpO/ILHAs paboTa;

e Ped — pedepar.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[IMarHoCTUYecKasi pabora;
YCTHBIHN OTIPOC CTYAEHTOB,;
KOHTpOJIbHAs1 paboTa;

pedepar.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:

5K3dMeH.
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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:

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

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

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

4. ®parmentsl KA « [Tnasma» u «3Dcraderar.

6.3. JTaGopaTopHbIe 3aHATHA:

CrierMasM3vpoBaHHbIe TpeOOBaHKS 10 000PYOBAHUIO OTCYTCTBYIOT; ayAUTOPHS C M0CaI0YHBIMU
MeCTaMH IO KOJIMUeCTBY CTYZEeHTOB; OCKa.

6.4. IIpouee:
1. pabouee mMecTo MpernojaBaTesisi, OCHaIL[EHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;

2. pa60qu MeCTa CTyJeHTOB, OCHAllleHHbI€ KOMITbIOTEDAMU C AOCTYIIOM B I/IHTEPHET, rnpegHda3HaUYe€HHbIE

I71s1 pabOTRI 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. [I.®. Ycrunosa kadeapoit A3 KOCMINYECKUE ATITIAPATHI 1 ABUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-5 CriocobeH pa3spabarbiBaTh, OCBAMBaTh U BHEJPSTb HOBblE TEXHOJOIMUECKHE IPOLeCChl, MaTepHaibl 1
TOKPBITHSL TIPU TIPOM3BO/ACTBE KOCMUYECKHX arrapaTroB U CUCTEM, B TOM UMC/Ie C IPUMeHeHUeM aiJUTUBHBIX
TeXHOJIOTUM.

CopeprkaHue AUCLUIIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C yCJIOBUSMH KOCMHUECKOTO TIO/IETa U UX
BO37IeiICTBMEM Ha MaTepwasbl ¥ TIOKPBITUS KOCMHUYECKOrO armapara; B Hel pacCMaTpHBarOTCs
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:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB;
e KOHTpO/bHasi pabora;

e pedepar.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI

TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzneHTa (76 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 cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
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 PexoMenIyeMast THTepaTypa TpyRoeMKOCTB,
paboThI Jac.
Pa3pen 1. YciioBHA KOCMHYECKOT0 M0/1€Ta M MX BO3/eiiCTBHe Ha MaTepuasibl H MOKPBLITHA KOCMUYECKOTro
anmapara.
ITogroroBka K 4
KOHTPOJIbHO# paGoTe |  JT. B. Kosnos, M. . Hycunos, A. 1. AkumyH. . MogenvpoBaHue
N3yuenue TeIJIOBBIX PEXKUMOB KOCMUUECKOT0 arapara U OKpy>Katollleid ero
JIEKL[IOHHOTO cpeabl: M.: MamHoctpoenue, 1971 (I'maBeil, 2) 4
Marepuasa B. [. Aramacos, C. U. Koponés, JI. Y. Kansarus. . CucreMbl
IMoaroToBka K obecrieueHNst TETIOBBIX PEXXUMOB KOCMHUECKHUX arlaparos:
IIpaKTU4Ye CKUM CII6.BI'TY "BOEHMEX" um. ,Z[ d. YCTI/IHOBH, 2017 (Pa3,qen 4) 8
3QHSITUIM 1O. A. Brikos, C. [I. Kapnyxus. MeTtozb!l ucciefoBaHus MaTepyuaioB U
Usyuenue nokpeIThii: M.: MI'TY um. H. 3. baymana, 2015 (I'naBa 1)
JIUTepaTypHBIX JI. N. KansiruH. . Marepuaribl U MOKPBITHSL B KOCMUUECKOM TeXHUKe:
HCTOUHMKOB IO TEMe CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1996 (Pa3men 1) 8
pedepara
Wroro no pa3geny 1 24
Pa3pen 2. MarepuaJibl, HCII0/Ib3yeMble B KOHCTPYKIIMAX KOCMHUECKHUX ariaparoB.
I'. I1. 'apppivoB, E. B. Menikos, A. B. ITuennHies. .
Kommno3uiiroHHbIe MaTeprabl B PAKETHO-KOCMUUYECKOM
anmaparoctpoenuu: CII6.: Crery. Jlut, 1999 (Pa3gen 3-5)
Vsyuenne E. E. CknaguoBa, I. A. Bopo6béBa. . KOHCTpYKLMOHHBIE CTa/IU U
JIEKLIHOHHOTO crnapel: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcrunoBa, 2017 (I'1aBbl 4
Marepuasa 1,2)
JI. N1. KansiruH. . Marepuasnbl U NOKPBITUSI B KOCMUUECKOUN TEXHUKE:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 1996 (Pa3nen 2)
H. K. Marsees. . DKpaHHO-BaKyyMHas TEIUIOU30JISILIUS U OlIpefiesieHue
eé xapakrepuctuk: CII6.BI'TY "BOEHMEX" um. []. ®@. YcTuHORa,
2012 (Pa3gen 2)
ITozroToBKa K H. Mumnc. . KOHCTpyKI[MOHHBIE [/IaCTUKU. MUKPOCTPYKTYPa,
TpaKTUYe CKUM XapaKTepUCTUKY, IpuMeHeHust: JonronpyaHeiii: MHtemtekt, 2011 4
3aHATUSIM (Pasgen 1. 2)
1O. B. bagjanuHa, B. []. backakos, A. JI. ['amuHOBCKUA. .
Kowmro3uiioHHble MaTeprabl B PAKETHO-KOCMUUYECKOU TexXHuKe: M.:
N3n-Bo MI'TY um. H. 3. baymana, 2019 (Pa3zen 4)
1O. B. bayjanrHa. . KoMno3uijuoHHbIe MaTepyasibl B paKeTHO-
Hammcanue pecdepara | kocmuueckoit Texauke: M.: U3a-so MI'TY um. H. D. baymana, 2019 16
(Pa3gen 2)
Wtoro mo pa3neny 2 24
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, 5
Marepuasna 4)
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ITogroroBka k B. [. Aramacos, C. 1. Koponés, JI. U. Kayisirus. . Crucremsl 5
MpaKTHU4eCKUM obecrieueHus TEMJIOBBIX PEXXUMOB KOCMUUECKUX arlaparoB:
3aHSATHAM CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017 (Pazgen 4)
JI. N. KansiruH. . Marepuaribl U TOKPBITHSI B KOCMUUECKOM TeXHUKe:

Ocopmrere CII6.BI'TY "BOEHMEX" um. [I. . Ycrurosa, 1996 (Pasgen 3)
pedepara u B. [. Aramacos, C. U. Koponés, JI. U. Kansarux. . CucreMbl 18
TOATOTOBKA obecrieueHus TEMJIOBBIX PEXXUMOB KOCMUUECKHUX araparoB:
TpeseHTal N CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017 (Pa3zen 4)

Wroro 1o pazzeny 3 28
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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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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B

KOHTaKTHO# ¢opme
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Pazpen 1. YoioBust Peq)epauT,
. YcTHBIM
KOCMHMUYEeCKOro 1oJiéTa U ux OMDOC
5 10 |Bo3geiicTBHe Ha MaTepuanbi | 47 | 23 | 12 5 6 24 40 or EHTOB
NMOKPBITHA KOCMHUYECKOro YA ’
KoutposnbHast
anmapara.
pabora
Pa3zpgen 2. Marepuassbl, Pedepar,
5 10 |MCToNB3yemble B 48 | 24 | 12 6 6 24 30 YcTHbIU
KOHCTPYKIMAX KOCMHUYECKUX onpoc
anmnaparosB. CTYZIEHTOB
Pedepar,
5 10 Pa3pen 3. IlokpoiTHs 49 | 21 | 10 6 5 28 30 YcTHbIN
KOCMHUeCKHX anmnaparoB. orpoc
CTYZIEHTOB
Bcero 3a 10 cemecTp 144 | 68 | 34 17 17 76 100
Bcero no auciun/imHe 144 | 68 | 34 17 17 76 100
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Onenounbie MaTrepuasbl no pucuumiudie MATEPUAJIBI U ITOKPBITUSI KOCMUYECKHUX
AIITIAPATOB

ITK-5 - Cnocoben pa3pa6ambleamb, oceaueambp u GHCap}UHb HO6ble mMexHo/102u4ecKue npoyeccsol,
mamepuasibl U NOKpbslmusi npu npou3306cmee KoCMuU4YeCcKux annapamaoe u cucmem, 6 mom uucse c
npumeHeHuem aooumueHbIx mexHos02uti

Ne 1 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BI)I6OP
OTBETOB

K TepMmorniiacTUUHBIM MaTepraaam OTHOCSITCS:
1. dTopornacr;

2. IOUCTUPOT;

3. BUHMIIIACT;

.4 CTeK/I0TeKCTOJIUT.
Ne 2 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

ITouemy >xuzKre CMa3Ky HEIIPUTOAHBI UM OTPaHUYEHHO ITPUTOZAHBI [/ UCTIONIb30BaHUs B
MexaHUYeCKUX ycTporcTBax KA?

Ne 3 TIpouuTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

IMTouemy oz, Bo3ZeHCTBUEM 3/1eKTPOMarHUTHOTO U KOPITYCKY/ISIPHOTO U3/1yueHN U3MEeHSIFOTCS
XapaKTePUCTHKH ONTHYeCKHUX TIPUOOPOB M CBET/IBIX TIOKPBITHIA?

Ne 4 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
B kauecTBe OCHOBHBIX I'a/IbBaHWYeCKUX MIOKPBITUM AJ1s ieTaneil KOHCTPYKLuK KA npuMeHsoTCs

Marepuan
ITokpbiTHE
JleTanu
1.
AmomuHueBbii - A. TlaccuBupoBaHue
CIjiaB

2. MarHueBbIi

b. AHopvpoBaHue
CIUIaB

3. Yrnepogucras
cTanb
4.

Beicokonpounas [I. [luHkoBaHue
cTanb

B. Xumuueckoe oOKCUAUpPOBaHUe

Ne 5 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Tepmoperynupytoirye MOKpeITUs: KA mofpa3enstoTcs Ha ueThIpe Kaacca B 3aBUCUMOCTH OT
TEePMOOTITUUECKHUX XapaKTepUCTHUK

Knacc nokpeitus TepMoonTrueckrie XapakTepUCTUKA

1. ConHeuHbIi

A.AS - 1;e -1
oTpakaresb

2. Co/THeuHbIN

B..AS-1;e -0
TIOIJIOTUTE/b

3. McTUHHBIN

B.AS - 0;e - 0
oTpa’kaTesib

IAS - 0;e -1

Ne 6 TlIpounTaliTe TEKCT ¥ YyCTaHOBUTE MOC/I€A0BATETHHOCTh
CKOpOCTb UCTIapeHHs MaTepHasia B BaKyyMe B IOPsiJiKe TTOBBIIIIEHUs TIPY OZJMHAKOBO TeMIiepaType:

1. [TosmumepHBIN MaTepyan.
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Ne 7

Ne 8

2. Metann.

3. CMa3ouHbIiii MaTepuail.
ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IEJOBATETLHOCTh
CTOMMOCTb KOMITO3ULIMOHHBIX MaTepHasioB B MIOPsAKe POCTa:

1.¥YrnennacTux.
2. CTekJIOIIaCTUK.

3. OpraHomniacTuk.

4. bopantoMuH

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTe apryMeHThI, O6OCHOBLIBa}0LL[I/Ie BLI60p
OoTBeTa

Ha xocmuueckom daririapare, rie pacriojoXXKeHbl ABUTraTe/Iv, HeJOITYCTUMO IIPUMEHEeHHe:
1. OBTU-B
2. 9BTU-]]
3. 93BTU-E

4. OBTU-N

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

KocMuueckuii arnmapar Ha reoCTaljiOHAapHOM OpOMTe HAXOAWUTCA M0/ BO3EHCTBUEM CJIeIYHOIIUX
BHEIIIHUX TETUIOBBIX TIOTOKOB:

1.M0TOKa MPsIMOTO COJIHEUHOTO U3/TyUeHus;
2. TIOTOKa OTPaKeHHOTO OT 3eMJ/IM COJTHEYHOTO HU3/TyUeHNUs;
3. OTOKa COOCTBEHHOTO M3/TyueHus 3eMJIH.

4, pEKOM6I/IHaL[I/IOHHOFO TeIlJIOBOTI'O ITOTOKA.

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BHIOOD

Ne 11

oTBeTa
JIaTyHb-3TO CIi1aB

1. Meau C UUHKOM.
2.mMequ ¢ bGepuiiiem.
3. Meii CO CBUHI[OM.

4. Me[Hu C KpeEMHHEM.

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

CHOBHBbIE JIETUPYIOIIHE 37IEMEHThI 0eTa-TUTAaHOBBIX CIL/IABOB:
1.mMombeH.

2. XpoM;

3. aJIIOMUHUM;

4. xKene3o.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEeHThI, 000 CHOBBIBAIOIL[HE BLIOOD

OTBETOB
®DakKTOpbl TEXHOTEHHOT'O XapaKTepa, OKa3blBarollie Bo3zelicTBUe Ha KA:

1. kocMuyeckasi paguaLus;
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2. cobcTBeHHast aTMocdepa HerepMeTHUHBIX OTCEKOB;
3. T1a3Ma CTallMOHapHBIX TJIa3MeHHbBIX IBUraTe iel;

4. cobcTBeHHast BHelIHsis aTMocdepa.
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