MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOMN3BOJCTBO KOCMMNYECKHUX AIIITAPATOB
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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 rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
Hunoe Anekceit CepreeBud, K.T.H., IOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTUSI KOHCTPYKIIUOHHBIX MATEPUAJIOB 1
IMTPOM3BOACTBO PAKETHO-KOCMMWNYECKOM TEXHUKU

3apenyromuii kadenpoit Pemmmes E.FO., A.T.H., g011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A3 KOCMUYECKMUE AIIITAPATBI 11 ABUT'ATEJIN

3aBepytomuii kKadenpoii babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPON3BOJACTBO KOCMMNYECKUX 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

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
IK-5

3HAHUA:

OCHOBHBIX  TEXHOJIOTUYECKHMX METO/IOB  TIOYYEeHUS METa/UIOB, CIUIAaBOB C  3a/|[aHHBIMH
XapaKTepUCTHKaMU M CBOWCTBAMH, a TAK)Ke OCHOBHbIE MeTOZbI X ()OPMOBaHHUsI, COeIUHEeHUs], KOHTPOJIS;

YMeHus:

WCTI0/Ib30BaTh MO/yUYeHHbIe 3HaHUSI B CBOel yueOHOH U MpodecCHoHaNbHOM iesITeIbHOCTH; OLIEHUBATh
TEXHOJIOTUYHOCTh TWIOBLIX JleTasiel M pPacCUMTHIBAaThL I10KA3aTe/qd KadyecTBa; OOOCHOBAaHHO BBIOWpPAThH
BLIOMpaTh ¥ BHEJPSATh HOBbIe KOHCTPYKIIMOHHBbIE MaTepuasbl U TEXHOJOTHUECKHE TIPOLIeCChI; UCTIONb30BaTh
CTaHZAPTHI U IPyrie HOPMaTHUBHBIE IOKYMEHTHI TIPH KOHTPOJIe KaueCTBa U3/1e/IHH, TI0/b30BaThCsl 00II[eHayYHOM
Y CrieLiManbHOM IUTeparypow;

HABblKU:
M0 aHa/IM3y KOHCTPYKLIMOHHBIX U (byHKLH/IOHa]'[BHBIX MaTepHaioB [OJid 0060CHOBAHHOTO BbI60pa

MaTepyasioB i KOHKDETHOTO  M3/leus;  Pal[MiOHa/NBHOTO  BbIOOpa  TEXHOJIOTWYECKUX  METO/IOB
(hopmoobOpa3zoBanus monyhabpUKaToOB U 3aTOTOBOK, IPUMEHSIEMBIX B Mpou3BozcTBe KA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITPOU3BOACTBO KOCMMYECKUX AIIITAPATOB siBasieTcst AUCLUATIIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHue OUCLMIUIMHBI fIB/IsseTCs jornueckuM npopopkenrem gucuvriuivH: JBUATATEJ/IBHBIE
YCTAHOBKUN, METPOJIOI'SI 1 OCHOBBI B3BAUMO3AMEHAEMOCTUH, ITPOEKTUPOBAHVE
KOCMMYECKUX AIIITAPATOB, KOHCTPYUPOBAHUE KOCMMNYECKHUX AIIIIAPATOB,
TEXHOJIOI'USA CIIEIIUAJIBHBIX KOHCTPYKIIMOHHbBIX MATEPUAJIOB AJId PAKETHO-
KOCMMYECKOUN TEXHUKW, MATEPUAJIOBEJJEHUE.

CopepkaHue [OUCLUIUIMHBL SIBAsieTCS OCHOBOM Ayt ocBoeHus guciuruiiH: IIOATOTOBKA K
MPOIIEAYPE 3AIIUTHI W 3AINUTA BBIIIYCKHOM KBAJIM®UKAIIMOHHON PABOTHI,
IMPEANUITVIOMHAS ITPAKTHUKA.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lr3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 KCIIePUMEeHTa/IbHOTO UCC/Ie/J0OBaHHUS
[/ pellieHNs] MH)KeHEePHBIX 3a/iad poge CCOHA/IBLHOM AeATeNbHOCTU

¢ [TK-1 — CrniocobeH npoeKTUPOBaTh, KOHCTPYMPOBATh M COTIPOBMK/ATE HA BCEX ITAlax KU3HEHHOTO
LIMK/Ia KOCMAYeCKue arnmnaparbl, KOCMUYeCKue CUCTeMbI U UX COCTaBHbIe YaCcTU

¢ TIK-5 — CriocobeH pa3pabarbiBaTh, OCBAUBATh U BHEPSITh HOBbIE TEXHOJIOIMUECKHE TIPOLIECChI,
MaTepHasibl ¥ MOKPBITHUS MPY NIPOM3BOJCTBE KOCMUYECKHUX arllapaTtoB U CUCTEM, B TOM YHUCJIe C
NIpUMeHeHWeM aifJUTUBHBIX TeXHOIOTUN



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

KYPC
CEMECTP

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCETO

Jlekuuu
3aHATUA

BCEI'O
CamocrosTebHas

pabora crygeHToB

IIpakTHUecKHe

®dopmupyemast
KoMmmereHus, %

K-5

I

10

PKT. Knaccudukaiysi 1 MeTOZbl HaHeCeHUs! IOKPBITHI.

Paspen 1. Pasaen 1. OcHOBHbIe TPe0OBaHHs K MaTepHaiaM M MOKPbITHAM H MX
XapaKTepUCTHKA A/Isf KOHCTPYKIMH paKeTHO-KocMuueckoii Texuuku (PKT). 1.1.
Jnpakrtrdeckast equHuLa 1. OcHOBHbIe TPeOOBaHMSI K KOHCTPYKLIMOHHBIM MaTepuaam st
PKT. 1.2. lupaktrueckas equHuna 2. Lle v 3a1auu NpUMeHeH s MOKPBITUI B U3Je/1usX

20

20

10
KOKHUJTb. JIUThe B 060/I0UKOBbIE (pOpM]:I. JIuThbe 1o BbIMJIAB/ISIEMBIM MoOZeJIsIM.
napneHyeM. LleHTpoGeKHOe 1 CIIpeliHOe THUThe.

Paspen 2. Pasgen 2. TexHoi0ruyeckue npouecchbl nojy4eHus 3aroToBoK M
nosypabpukaroB Meroaom auThs. 2.1. [lujakriueckas equuuLa 3. OCHOBHbIE THIIbI
UTeRHBIX Cr1aBoB. 2.2. [lunakTuueckas equnuia 4. Jlutbe B necuaxsle ¢popmsl. JIuThe B

19 15

Jlutee nog,

20

Paspen 3. Paszgen 3. TexHo0ruyecKHe npouecchl noy4eHus 3aroToBoK M

no/1y()abpHKaTOB METO/{0M X0/I0/{HOT'0 ¥ FOPSTUEro Mpecc M 1T

10

dopmoBaHHe SHepryeii B3pbiBa.

Jupakrtudeckas ejuHuLa 5. OCHOBHBIE THIIBI CTI/IABOB 151 XOJIOAHOTO U TOPSTYero
TUIACTUYHOTO JedopmupoBanust. 3.2. [lngaktudeckas efuHuLa 6. MeToz ropsiuero
LITaMITOBaHUs U rpeccoBanus. [ToyyeHne 3aroTOBOK M3 JIMCTOBOrO MaTepuara 1 npodus.
V3roToBsieHue jeTaseii BbITSDKKOM. VI3roToBreHue jetasneii rubkoii. OT6opToBKa.
V3roToBneHue jeTaeil poTalMOHHBIM BbljaB/IMBaHHEM. YJapHOE BblIaB/IMBaHHe.

M. 3.1.

19 15

20

10

Pa3spaen 4. Pasgen 4. TexHooruyecKHe Mpouecchl MoIydeHusi Hepa3beMHBIX COeHHeHHH
B leTa/IfAX U y3/1ax. 4.1. [Jufaktuueckas eanHuna 7. Knaccuukalyst 0CHOBHBIX BUZIOB
pa3beMHbIX U Hepa3beMHbIX COe/IMHeHUH. 4.2. [luflakThuecKas ejMHULA 8. 3aK/leroyHble
coeziuHeHus1. CBapHble coefiiHeHus. [1asiHble coejuHeHust. KiieeBble coeiiHeHUSI.

19 15

20

10

5.3. Iupakrudeckas efunuia 11. Ucnbitanue nsgenuii PKT. MexaHuueckue

HaTypHOr'o KOMITOHeHTa. KimMatryeckye ucrbiTaHust. OrHeBbIe UCITBITaHHUS.

Pazpen 5. KonTposb u ucnbitanue usfenuii PKT. 5.1. /lufaktiueckas efuHuLa 9.
OcHoBHbIe BU/ibI ieextoB. Knaccudukariys MeTo/i0B Hepas3pyLIatollero KOHTPOIsL.
AKycTHYeCcKre MeTo/Ibl KOHTPOJISI; paiMaliiOHHbIe MeTOZbl KOHTPOJIs; PajiOBOHOBOI MeToz,
KOHTPOJIS TEMJIOBbIe MeTO/bl KOHTPOJIST; ONITHYECKHE MeTO/ bl KOHTPOJIs; 1ieporpadus;
BUXPETOKOBBII KOHTDOJIb; METO/, U3MepeHus Jle(opMaliuii; 37eKTpUdecKre MeTo/ibl KOHTPOJIs;
MarHuTHble MeToAbI KOHTPOJIsL. 5.2. [lupakTuueckas equnuLa 10. KoHTposbHBIe oneparnuu
nipu npousBozcTBe PKT. KoHTpo/b reoMeTpruecKUx napameTpoB. Mi3mepenue o6beMoB
OTCEKOB, arperato 1 cucteM usfiennii PKT. OnpeziesieHrie MacCOBO-LieHTPOBOYHBIX
XapaKTepUCTUK n3fieust (CTarnyecKast 6aaHCHpoBKa). Onpe/je/ieHrie MOMEHTOB HHEpPLIMH.
JlnHamuueckasi 6amaHcupoBKa arperatos uszennii PKT. KoHTposb rujjpaBniyeckux
COMpOTHB/IEHNH cucTeM U y3n0B uszienit PKT. KoHTpo/b YMCTOTHI BHYTPEHHHX M10/I0CTeH.

VcribITaHust Ha rFepMeTUYHOCTB. I'a30/juHaMUuecKue UCTbITaHus1. TernoBble UCIIbITaHusI.
Vicnibitanust y3710B U arperato usgenuii PKT Ha ¢yHKuMoHMpoBaHue. VicnibiTaHus B cpefie

35 17 14 18

HWCIMBITaHUS.

10

10

Pasaen 6. ApauTHBHEIe TexHO0ruu npu npousBojicTBe PKT. 6.1. /lnfaktrueckas
equHMLa 12. Knaccudukanys MeTo/ioB aJIMTUBHBIX TexHosoruid. TexHonoruu Bed
Deposition. Texnonoruu Direct Deposition. PacxozjHble MaTepuasibl 151 8 JUTUBHBIX
niporieccoB. 6.2. Juaaktuueckas eauauia 13. IIpuMeHeHre aAAUTHBHBIX TEXHOIOTHH.

32 14 12 18

10

Bcero 3a 10 cemecTp

144 51 17 34 93

100

Bcero no AMCHMIUIHHE

144 51 17 34 93

100

3.2. AyATOPHBII NPAaKTUKYM

Homep 1 HauMeHOBaHHe pa3jesia AUCHUILIMHBI

Tema MNPAKTHYECKOIr'o 3aHATUA

Oo0nemMm,

aypa.
JacoB

3ansitie 1. PaccMaTpuBaroTCsi OCHOBHbIE
MapKH ¥ UX XapaKTePUCTHUKU
KOHCTPYKI[MOHHBIX MaTepHaJioB JI/isi
PKT

Pazgen 1. Pa3znen 1. OcHoBHBIe TpeOOBaHUS K
MaTeprasiaM U MOKPBITUSM U UX XapaKTepUCTUKa
JIIsT KOHCTPYKLUMM PaKeTHO-KOCMUYeCKOUM TeXHUKU
(PKT).

3ansiThe 2. PaccMaTpuBatoTCs
ra3oTepMHUecKrie MeTO/Ibl HaHeCeHUs
TOKPBITHUH

3ansite 3. PaccMaTpuBaroTCst
3JIEKTPOBAKyyMHbIe METO/IbI HaHe CeHUsI
TOKPBITUH

3ansiTve 4. PaccMaTpuBatoTCst
XUMUYEeCKHe MeTOZbl HaHe CeHUsT
TOKPBITUH

Pa3men 5. Koutponb u uctsiTanue ugenvii PKT.

3ansiTe 6. PaccMoTpeHMe MeTO/IOB
aKyCTHYeCKOro Hepa3pyllaroliero

35239




KOHTPOJISL.

3ansitue 7. PaccMOoTpeHUe MeTOZI0B

6 paJualliOHHbIX, TETIJIOBBIX U 2
3/IeKTPOMAarHUTHBIX MEeTOJ0B KOHTPOJIS
3ansitus 8-9. PaccmoTpeHre 0CHOBHBIX

7 KOHTPOJIbHBIX OTiepaliyii Tipu 4
npousBogcTBe PKT
3ansitus 10-11. PaccmoTtpeHnue

8 OCHOBHBIX UCITBITAHUM TTPU 4
npousBogcTBe PKT
3ansiThe 5. PaccMOTpeHMe 0CHOBHBIX

9 BU/IOB Ie()eKTOB, MaTepHaioB, 2
TOKPBITHH, COeIMHEHNH.

10 3ansitus 14-15. PaccMoTpeHWe MeTOZI0B 4
TexHonoruu Direct Deposition.
3ansitus 16-17. PaccmoTpeHue

1 Pa3pen 6. AxuTHBHBIE TEXHOTOTUU NIPU MpaKTUYeCKUX MeTO/|0B [IPYMeHeHUs 4

npounsBogacTee PKT. aJIMTUBHBIX TEXHOJ/IOTUM MPU
nipoussogcTse PKT.

12 3ansitus 12-13. PaccMoTpeHUe MeTOZI0B 4
texHonoru Bed Deposition.

Bcero 3a 10 cemecTp 34
3.3. CamocTosnTenbHas padora crygenta (CPC)
Homep n
Ne HaMMeHOBaHHe Oo0nemMm,
Copep)kaHue yueOHOro 3ajaHus
n/n pasjena 4acoB
AUCLIINHBI
Pazpen 1. Pazgen 1.
1 OcHOBHBIE 1.1. dunaktuueckas eaunuiia 1. OCHOBHbIe TpeOOBaHHUS K 4
TpebOBaHUA K KOHCTPYKLMOHHBIM MarepuasiaM st PKT.
MaTepurasam U
TIOKPBITUSIM U UX
Egiii;;?;;gma AT 10, ,E[I/I,L[aUKTI/IHECKaH eguHuua 2. Lleny v 3afauu npyUMeHeHUs
2 paKeTHO- TIOKPBITHH B M3/IE/HMAX PKT. Knaccudukaiysi 1 METo/Ibl HaHe CeHUsI 8
KOCMUYeCKOM TOKPBITHH.
Texauku (PKT).
3 |Pasgen2.Pasnen2. |31 Jypakruueckast eguHuna 3. OCHOBHBIE THIIbI TUTEIHBIX CIIIABOB. 5
TexHonoruyeckue
TIPOTIECCBI ITOJIYUEHUA D 7 NTynakTrueckas eguHuiia 4. Jlutbe B riecyanbie GopMbl. JIUThe B
4  |3arOTOBOK KOKW/Ib. JIUTbE B 060/I0YKOBBIE (POPMBI. JIUThE 110 BBIIIABIAEMBIM 10
nonyabpukaros mozessM. JIutbe 1of faeneHueM. LleHTpo6exkHOe U CripeiiHOe /UThe.
METO/IOM JIUThSI.
5 Pasgen 3. Pasgen 3. [3.1. Iugaktuueckast equHuiia 5. OCHOBHbIE THITbI CIT/IABOB /IS 5
TexHonornyeckue XOJIOJHOTO U TOPSTYero TUIAaCTUYHOTO /le(hOpMUPOBAHHUS.
TpOLIeCChl OMyUYeHUsT
3arOTOBOK U 3.2. Iupaktruueckas eguHulia 6. MeTog ropsiuero ltaMroBaHUs U
ronybabpuKaToB npeccoBanus. [Tonyuenue 3ar0TOBOK M3 JIMCTOBOTO Marepuanam

6 |Metozom xonoaHOTO 1 npO(bHUn;{. W3roroBneHue fetanei BBITSDKKOH. N3srorosnenuve peranei 10

ropsiuero rrbkoit. OT60pTOBKa. VI3roTOB/EHNE /leTajiell pOTaljMOHHBIM 5
TpeCccoBaHus 1 BbIJIAB/IMBaHUEM. YJlapHOe BbllaBiuBaHue. PopMoBaHUe SHepruei
LITaMITOBKHU. B3pbIBa.

Paspen 4. Paspgen 4. 4.0 8.3 C

7 | Texnonormueckue 2. lupaktuyeckas eivHyLa 8. 3aK/enouHsle coefiuHeHys. CBapHbIe 12

coenuHenust. [lasiHble coeHenys. KneeBble coefMHEHUS.
MpOLIeCChl OMyUYeHUsI
HEpaLEMHBIX 4.1. Ounaktuueckas eguauia 7. Kimaccudukaiiysi 0CHOBHBIX BH/IOB
8 |coemuHeHuUi B . 3
pa3beMHbBIX U Hepa3beMHbIX COeUHEHUM.
JleTansix v y3niax.
9 |Pa3pen 5. Kourposb u |5.1. [Iugaktuueckas eaunuiia 9. OCHOBHBIE BU[IbI 1e(heKTOB. 6
7 35239




UCTbITaHUe U37e/ i
PKT.

10

11

Krnaccudvikaiysi MeTofoB Hepa3pyIiaroiero KOHTPOJIs.
AKycThuecKre MeTOfbI KOHTPOJISI; pa/Iial[iOHHbIE METO/bI KOHTPOJIS;
PaZiIMOBOIHOBOM MeTOJ, KOHTPOJIS TeIVIOBbIe METO/bl KOHTPOJIS;
OINTHYeCKHe MeTO/bl KOHTPOJIS; Ileporpadusi; BUXPeTOKOBBIN
KOHTPOJIb; MeTO/, u3MepeHus JedopMalivii; S/eKTpruuecKre MeTo/Ibl
KOHTPOJISI; MaTrHUTHBIE MEeTO/bl KOHTPOJISI.

5.2. Iupaktnueckasa egununia 10. KoHTposibHbIe onepaniyy npu
nipousBozcTBe PKT. KoHTpOJIb reoMeTprueCcKUX rapaMmeTpoB.
V3mepeHre 00beMOB OTCEKOB, arperaToB u cucreM usaennii PKT.
OnpepeneHrie MacCOBO-L}eHTPOBOUHBIX XapaKTePUCTHK U3[e/ns
(crarnueckast 6amaHcupoBKa). OrpezienieHie MOMEHTOB WHEPLIUH.
NuHamuueckasi 6amaHcrpoBKa arperaroB usgemnii PKT. KoHTposb
TUIpaBIMUeCKUX COMPOTHBIIEHUI CUCTEM U y3/10B u3fenunii PKT.
KoHTpOJ/Ib UMCTOTHI BHYTPEHHHX T0JIOCTEH.

5.3. Aupaktuueckas eguHuiia 11. Ucnbitanue usgenuii PKT.
MexaHnueckure yucnbiTaHus. McnbITaHUsSI HA TePMETUYHOCTD.
I'a3opuHaMuueckue ucrbiTaHvs. TeryioBbie UCTIbITaHMs. VCTbITaHus
y3710B U arperaroB uszenuii PKT Ha dbyHKIMOHUpOBaHue. VcrbITaHus
B Cpejle HaTypPHOI0 KOMITOHeHTa. KiiumMaThueckyie UCIIbITaHuYs.
OrHeBble UCITBITAHUS.

12

Pazgen 6.

13

AnuTUBHBIE
TeXHOJIOTMH NPU
npoussogcTee PKT.

6.2. Iunaktruueckas equnauiia 13. IlpumeHeHue aiUTUBHBIX
TEeXHOJIOTUM.

6.1. Jupaktuueckas equHuia 12. Knaccudukaiiysi MeTo10B
aJIUTABHLIX TexHonorud. TexHonoruu Bed Deposition. TexHonorum
Direct Deposition. PacxogHble MaTrepuansl /s aAJUTUBHBIX
TMPOLIeCCOB.

10

Bcero 3a 10 cemecTp

93

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP

HEJAE/IM CEMECTPA

1/2|3|4/5| 6

7/8/9/10 (11|12(13|14| 15 | 16 17

10 ap Op ocC | aop Borp.Jud.3ay, Ped, aud. 3au.

‘YciioBHbIe 0003HAUCHUA:

P — nuarHocTuueckasi pabora;
OC — yCTHBII 0MPOC CTY[I€HTOB;
Bomp.Iud.3au — Bonpocs! K guddepeHMpOBaHHOMY 3aueTy;

Ped — pedepar;

Iud. 3a4. — auddepeHIIMPOBaHHbIN 3aueT.

TeKyiuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[TMarHoCTUUecKasi pabora;
YCTHBIH OTPOC CTYAEeHTOB,;
BOIIPOCHI K v depeHIIPOBaHHOMY 3aUeTy;

pedepar.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. }O. AngpromkuH, O. O. I'anuHckas, A. b. Curaes. . IIpou3BoACTBO CBapHBIX KOHCTPYKLMI B
pakeTHO-KocMuueckoit Texnuke. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2015, 66 3K3.

2. B. U. Kynuk, A. C. Hunos. . ®yHKuuoHanbHBIE cToiKHe TOKpeITHs. CI16.BT'TY "BOEHMEX" um. /1.
®. Yctunosa, 2017, 80 3Kk3.

3. B. 1. Kynuk, A. C. HuoB. . TexHonMornueckye CriocoObl HaHeCeHUs! PYHKI[MOHAIbHBIX OKPBITHIMA.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017, 77 3K3.

4. B. U. Kynuk, A. C. Hunos. . ba3oBble TeXHO/IOTMYeCKHe MeTO/bI ITOTyYeH s 3ar0TOBOK, AieTajnel u
y3/I0B U3Zie/inii pakeTHO-KocMudeckoi Texuuku. CI16.BI'TY "BOEHMEX" um. 1. ®. YctrHoBa, 2017,
46 3K3.

5. B. 1. Kynuk, A. C. Huos. . KOHTpO/Ib ¥ UCTIBITAHMS TIPY TIPOU3BOACTBE M OTPAabOTKe U3/Ie/TU PAaKeTHO-
kocMmuueckoi Texuuku. CIT6.BI'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2018, 371. pec.

6. B. U. Kynuk, A. C. Hunos. . AJAUTHBHBIE TEXHOJIOTHMY B IPOM3BOACTBE M3/|e/IUi aBUaLIMOHHOW U
pakeTHO-KocMuueckoit TexHuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018, 351 pec.

7. B. 1. Kynuk, A. C. Hunos, E. E. CknagHoga. . [JeheKTocKonys 1 KOHTPO/Ib CTPYKTYPHOTO U (ha30BOTO
COCTaBa M37eNnii U3 KOMITO3ULMOHHBIX Marepuasnos. CI16.5T'TY "BOEHMEX" um. [I. ®. YcTtuHOBa,
2021, 48 3k3.

8. 3. P. Tanumog, A. JI. A6aymnuH. . CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTePUaJIbl /IJIs1 MAILIMHOCTPOEHMS.
CII6.: JIaub, 2018, 5 9K3.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.
5.3. Ilepuoguueckue U3fiaHus:

1. MerasioBefieHVe U TepMUYeckasi 00paboTKa MeTaslioB;
2. HaykoémKHe TeXHOJIOTUH.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb.
CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. 31 punaTep dhotonommumepHbii Form1+(CIIIA)/202/;

. 3D I[puHTep ¢ TexHOMOTHeEH Meuatt MetozioM HaruiaBieHusi (FDM/FFF) Leapfrog Creatr/201/;

. 3D cxanep RangeVision Standart Plus (Poccus) /204/;

. 3D npunrep Picaso 3D Designer Pro 250;

. 3D npuHTep Prism Pro 2.0;

. 3D npunrep Hercules Strong;

. CTeH[; Ha OCHOBe Mo/ieJield /51 OTVIMBOK U OT/IMBOK, MOTy4eHHBIX 110 TeXHOI0TMUeCKUM Ipolieccam
JIUTEHHOTO TIPOM3BO/ICTBA;
9. CTeH/IbI 110 TEXHOJIOTMU [TOPOLIKOBOM MeTa/l/Typriy ¥ TEXHOJIOTMH ITPOU3BO/CTBA CI1/IaBOB;

10. CBapouHbIi cTeH[, [/ CBAPKH T0Z, (IrocoMm;

11. Crenp 4J1 CBapKU B CpeJie 3allUTHBIX ra30B;

12. YcTaHOBKM [i/11 KOHTaKTHOM CBapKU.

OO UT A WN -

6.3. IIpouee:

1. pabouee MeCTO TpernofaBare/isi, 0OCHAIllEHHOE KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabouue MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpAMH C JOCTYIIOM B VIHTepHET, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30oBaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MPOM3BOACTBO KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa TIPOMU3BOJACTBO KOCMMUECKUX AIITIAPATOB siBiisieTcsi  AUCLIATTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komniaekcos. [luciurinHa peannsyercs Ha akynbrete A PakeTHo-kocMudeckas Texauka BI'TY "BOEHMEX"
mm., [.®. VYcrunora kadeapoit A2 TEXHOJIOTVMA KOHCTPYKUMOHHBIX MATEPUAJIOB U
TTPOM3BO/ICTBO PAKETHO-KOCMUWYECKOM TEXHUKU.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
ITK-5 CriocobeH pa3pabaThiBaTh, OCBaWBAaTh U BHEJIPITH HOBBIE TEXHOJIOTHUECKHE TPOLIECCHI, MaTepHasibl U
TIOKPBITUS TIPY TIPOU3BO/ICTBE KOCMUUECKUX arlliapaToB U CUCTEM, B TOM UHCJIe C TIPUMEHEHUEM a/IIUTUBHBIX
TeXHOJIOTUM.

Cojiep>kaHue TUCHIMIUTMHBI OXBAThIBAET KPYT BOIMPOCOB, CBA3aHHBIX C YACTHIO TEXHOJOTUH MAITUHOCTPOEHHS,
MpeZIMETOM HCC/IeZIOBaHUsI KOTOPOH SIB/ISIIOTCA: BUZBI 00pabOTKH; BHIOOD 3aroTOBOK; KaueCTBO IMOJYYaeMbIX
3aroTOBOK U M0/y(GabpUKaTOB; UX TOUHOCTHU TPH MOJyUYEeHUH U TIPUITYCKU Ha HUX; METOZBI KOHTDPOJISI KaueCTBa
W3eii.

[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 OTIPOC CTYAEHTOB;
e BOMPOCHI K ¢ PepeHIUPOBaHHOMY 3a4eTy;

e pedepar.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

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

TpeyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (17 u.), mpakTtuyeckue 3aHsATUS (34 W.), camocTosiTeslbHast paborta
ctyzaeHTa (93 u).

11



IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MIPOM3BOACTBO KOCMUYECKUX AIIIIAPATOB

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumeHnoBaHue padoTbI

Pekomenpyemas
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Paspen 1. Pazaen 1. OcHoBHBIe TPe0OBaHUS K MaTepyHaiaM U MOKPBITHAM U MX XapaKTepPUCTHKA /1A
KOHCTPYKIMii paKeTHO-KocMuueckoi TexaHuku (PKT).

1.1. Jupaktrueckas egunuiia 1. OcHoBHbIe TpeOOBaHUS K
KOHCTPYKLMOHHBIM Marepurasiam gjsi PKT.

1.2. Iupgaktnyeckas equuuiia 2. Llenu v 3amaun nprMeHeHUst
nokpbITui B m3aemmsx PKT. Knaccudukarysi u MeTobI
HaHeCeHUsl TTOKPbITUH.

9. P. 'anmumos, A. JI.
Abaynnun. . CoBpeMeHHbIe
KOHCTPYKL[MOHHBIE
MaTepuaJIbl ISt
MartmHocTpoeHust: CII6.:
Jlanb, 2018 (2-7)

B. 1. Kynuk, A. C. Hunos. .
®DyHKLMOHAMbHbIE CTONKME
nokpeiTust: CITI6. BT TY
"BOEHMEX" um. [1. ®.
YcrtuHoga, 2017 (1-3)

B. U. Kynuk, A. C. Hunos. .
TexHoornyeckue criocoobl
HaHeCeHHsI
(YHKI[MOHA/TbHBIX
nokpeituii: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2017 (1-10)

Wrtoro no pasgeny 1

12

JINTbA.

Pazgen 2. Pa3pen 2. TexHo/oruyecKue mponecchl MoyYeHusl 3aroToOBOK U mosry¢adpuKkaToB MeTo[0M

2.1. Jupaktuueckas equHula 3. OCHOBHbIE TUIIBI IUTEHHBIX

B. 1. Kynuk, A. C. Hunos. .

CII/IaBOB. ba3oBble TexHOMOrMYeCcKue 5
MeTO/bI [O/TyYeHHsT
3aroTOBOK, JieTanel U y3/10B
2.2. Iupaktrueckas equANLA 4. JIuThe B riecuaHbie (OPMBI. W3[enuii pakeTHO-
JIUThe B KOKW/b. JIUThe B 000/10UKOBbIe (POPMBI. JIUTEE 10 KOCMUYECKON TeXHUKU: 10
BBITI/IaB/IsIEMBIM MOZeJIsIM. JIUThe 1o/ JaB/ieHueM. CII6.BI'TY "BOEHMEX"
[eHnTpobe>xHOE U CTIpeliHOe JTUThE. uM. . ®. YcrunHosa, 2017
(@)
Wroro o pasgeny 2 15

Paspen 3. Pa3gen 3. TexHo/10rHyecKHe MPOIeCChl MOTyYeHHs 3ar0TOBOK M 1osy¢adpuKaToB MeTo0M
X0J/IOJHOI'0 M TOpAYEro npecCoBadHus U M TaMIIOBKH.

3.1. Iupaktryeckas egruHuLa 5. OCHOBHBIE THUIIBI CI/IABOB IS
XOJIO[THOTO ¥ TOPSTUEro TUIaCTUYHOTO /le(hOpMUPOBaHUS.

3.2. Inpaktrueckas eguHuia 6. Meton ropstuero
IITaMIIOBaHUS U TIpeccoBanusi. [ToyueHue 3ar0TOBOK U3
JIMCTOBOTO MaTepuasa 1 npodussi. MI3roToeneHue fetaneit
BBITSDKKOH. VI3roToBneHue fetanei rTubokoii. OTOOPTOBKA.

12

B. U. Kynuk, A. C. Hunos. .
bazoBble TexHONMOrMueCKMe
METO/IbI [TOJTyUeHUsI
3aroTOBOK, JieTajiel U y3/10B
u3eii pakeTHO-
KOCMHUYECKOU TEXHUKMU:

10
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N3roToBnenue fetaneli pOTalliOHHBIM BbI/[aBIIBAHHEM.
YnapHoe BbiiaBniuBaHre. @opMoBaHHe SHeprueii B3phiBa.

CII6.BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2017

3

Wrtoro no pasgeny 3

15

Pasaen 4, Pa3nen 4. TexHo/I0oTHYECKHE MnpoLneccsl MojiyudyeHUus Hepa3beMHBIX COeAUHEHU

y3/1ax.

¥ B IeTa/ifaX

4.2. Iupaktrueckas efuHULA 8. 3ak/enouHble CoOeIMHeHUS.

B. 1. Kynuk, A. C. Hunos. .
Bba3oBble TexHOMOrMUeCcKue
MeTO/ bl [TO/TyYeHHsT
3aroTOBOK, JieTanel U y3/10B
W3[enuil pakeTHO-

CaapHeblie coefiuHeHus1. [TasgHbie coefuHenus. KieeBbie . . 12
CoeHeHHs KOCMUYeCKON TeXHUKU:
' CII6.BI'TY "BOEHMEX"
uM. . @. YcruHoBa, 2017
“
A. 10. AnppromkuH, O. O.
anuHckas, A. B. Curaes. .
I C A. Bb. Curae
[Tpou3BOACTBO CBAPHBIX
KOHCTDYKI[UI B paKeTHO-
4.1. Iupaktryeckast eaunuiia 7. Kinaccudbukaliys 0CHOBHBIX KOCMEI ze]éKof/i Tlé XHIKe: 3
BU/IOB Pa3beMHBIX U HEPa3beMHbIX COeJUHEeHUH. '
fOB P P A CIT6.BI'TY "BOEHMEX"
uM. 1. ®. YcruHosa, 2015
(1-5)
Wrtoro mno paspeny 4 15
Paspaen 5. Kourpossb u ucnbiTanue usgemnii PKT.
5.1. Iupaktrueckas equnuiia 9. OCHOBHBIE BU/IBI Ie(DEKTOB.
Krnaccugukaryst MeToZi0B Hepa3pyllaroiero KOHTPOJIs.
AKyCcTHYeCcKre MeTOZbl KOHTPOJISI; paJual[iOHHbIE MeTO/IbI
KOHTPOJIsI; Pa/[MOBOJIHOBOM MeTO, KOHTPOJIS TeTJIOBble MeTO/bI
. . . B. U. Kynuk, A. C. Husos. . 6
KOHTDOJIST; ONITHYeCKHe MeTOAbI KOHTPOJIS; Lieporpadus;
BUXPETOKOBbIIl KOHTPO/Ib; METOZ, M3MepeHus AiehopMariuii; Kontpor 1 HCHHTaHI/g[ Tpu
3/IeKTpHUYeCKre MeTO/bl KOHTPOJIS; MarHUTHbIE MeTO/bl TIpOU3BO/ICTBE 1 OTPabOTKE
KOHTpO/S W3/leJIUil pakeTHO-
KOCMUYeCKO! TeXHUKU:
5.2. Iunaktnueckas eguHuiia 10. KoHTpoJ/ibHbIE Orlepaiiyiy Ipu " .
Ann A P PalMM PH| - -5 BTy "BOEHMEX
nipoussogcTse PKT. KoHTposb reoMeTpyueckux rapaMeTpos.
< uM. [. @. YcrrHoBa, 2018
V3mepenrie 005eMOB OTCEKOB, arperartoB U CUCTEM U3/e/THid (1-4)
PKT. OnipesesieHrie MacCOBO-1L|EHTPOBOYHBIX XapaKTEPUCTUK )
PEA HeHTD P p B. 1. Kynuk, A. C. Hunos,
u3genus (ctatnueckas 6anaHcupoBka). OnpeseneHye E E. CKIaiHOBa 6
MOMEHTOB HHepIuH. [TuHamMuuecKast 6aJaHCPOBKA arperaToB Tle Q)EI;TO.CKOHI/Ia;qu/I KOI;T' -
uzgenvii PKT. KoHTposib ruipaBinuecKrx CONpOTUBAEHUN P
. CTPYKTYPHOTO U (pa30BOTO
cucreM U y3/10B usgemi PKT. KoHTposib UMCTOTBI BHYTPEHHUX o
—— COCTaBa U3/ie/ni U3
: - KOMIIO3ULIMOHHBIX
5.3. Inpaktnueckasa eguuuna 11. Vicnibitanue nsgenuy PKT. marepuaos: CI16.BI'TY
MexaHnyecKye UCTbITaHus. McnibiTaHUs HA TePMEeTUYHOCTb. "BOEHMEX" um. [I, ®.
lazoguHaMuueckue UCTbITaHUS. TermouBLIe WCITBITAHUS. Yerunosa, 2021 (1-3)
WcnibiTanusd y3ioB u arperaroB usgenuid PKT Ha 6
¢yHKUMOHMpOBaHMe. VcrbiTaHus B cpefie HaTypHOTO
KOMITOHeHTa. KinrnMaTtudeckue ucnbiTanusi. OTHeBble
WCIIBITAHUS.
Wtoro no pa3geny 5 18
Pa3pen 6. AaauTHBHBIE TEXHO/I0ruM NpU npousso/jcree PKT.
6.2. lupakriueckas egunuua 13. [pumenenne aggutusabix | B Y. Kymuk, A. C. Humios. . 3
TeXHOJIOTHiA. AJOUTUBHBIE TEXHOJIOTUU B
TPOU3BO/JCTBE U3Ae/i
6.1. Iupaktuueckas equHuna 12. Knaccudukanys MeTosoB dBMALMOHHON 1 PAaKETHO-
afiIUTUBHLIX TexHoyorut. TexHonoruu Bed Deposition. Cﬁg%?;%%?ggﬁ?&?xﬂ 10
Texnonoruu Direct Deposition. PacxosHbie MaTepuasbl Aj1si : .Y, 2018
aZIUTUBHBIX MPOLIECCOB. um. 1. . YeruHosa,
(1-4)
Wroro no pasgeny 6 18

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPOMN3BOACTBO KOCMHNYECKUX 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

*  YCTHBIM OTPOC CTY/IEHTOB,;

* pedepar;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

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

Ha npakTrueckom 3aHATAY POBOAWUTCS ONPOC 3HAHWW CTYZ,EHTOB 10 paCCMOTPEHHBIM paHee paszesaM
Kypca. Boripocs! 110 MaTepraioM KOHKPeTHBIX Pasfie/loB BXOAAT B coctaB Y MK nucLuruivHeL.
[Tono)xutenbHBIN OTBET HA OAWH U3 /IBYX 3aJaHHBIX BOIIPOCOB TI0 TeMe pa3zesia Wi aKTHBHOe 00CyKieHre B
TipoLjecce JUCKYCCHU SBJISIETCS KpUTEpHEM TOyueHUs TeKylel aTTecTaluu.

Pedepar

O6neM pedepara — He MeHee 15 ctp. Obs13aTeIbHO UCITO/Ib30BaHKE He MeHee 3 0TeueCTBEHHbBIX
VICTOYHUKOB, ONyOIMKOBaHHKIX B nociaeqnye 10 sieT, U cripaBoYHbIX 1paBoBbiX crcteM (KoHncyneranTllntoc,
TAPAHT wu gp.). 1o cTpyKType pedepara u y[jeIbHOMY BeCy ero uacTeil peKOMeHZAyeTcst UMeThb (B JIMCTax):
TUTY/IbHBIN TUCT (1), BBegeHue (1), 0CHOBHAs 4acTh (IIpy HEOOXOJUMOCTH C I0Zipaszie/ieHHeM Ha pa3iesbl U
rozipaszeinl) (4-13), 3akmrouenye (1), CIMCOK MCTIO/b30BaHHBIX HCTOUHUKOB (1).
Kpurepuu onjeHUBaHUS:
* COOTBETCTBUE COJIeP>KaHMs 3asiB/IeHHON TeMe U TIOCTaB/IeHHBIM BoIipocaM — 3 Oaria;
* criocoOHOCTH K paboTe ¢ MTepaTypHBIMA UCTOYHMKAMU, UHTEPHET - PeCypCcaMu, TIPaBOBOM, CIIPABOYHOM U
SHLIMK/IOTIeANUECKOH JIUTepaTypo — 2 bGasa;
* criocoOHOCTD K aHaM3y U 000011eHHT0 MH(GOPMAIIMOHHOTO MaTepyara, HalpaB/ieHHbIX Ha PAaCKpPBITHe
MOCTaB/IEHHBLIX BOMPOCOB, BXO/SIIMX B Cofiep>kaHue pedepara — 2 banna;
* MMPaBWILHOCTB 0(hopMIIeHHs (COOTBETCTBUE CTAaHAAPTY, CTPYKTYPHAs yIIOPSJ0YeHHOCTb, CCHUTKH, IJUTATHI,
TabmumIel U T. 1) - 1,5 6anna;
* cobmoznieHre o0beMa, IPUGBTOB, UHTEPBA/IOB (COOTBETCTBYE 0OPM/IEHUS TIPaBUIaM KOMITBIOTEPHOTO Habopa
TekcTa) — 1,5 6anna
Pedepar npu3HaeTCst BLIMOTHEHHBIM TIPH €r0 OIleHKe He Hibke 6 6arsioB. TeMbl peepaToB MpeCcTaB/ieHbl B
YMK guCUUIIIAHBL.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
[TepeueHs BorpocoB K AuddepeHI[MPOBaHHOMY 3aueTy BXOAUT B cOCTaB Y MK AMCLUIIIMHBL U
cofepkuT 40 mo3uiuii 1o BceM 6 paszesiaMm MporpaMMBbL.

JuddepennypoBanHblii 3aueT

HonyckoMm K caue avddepeHIMPOBaHHOTO 3a4eTa sIB/ISIeTCs] HaTM4IKe TOJI0KUATETBHOM OLIeHKH 3a
pedepar. OrjeHKa 3a AuddepeHIMPOBAHHbIN 3aueT BLICTABJISETCS TI0 pe3y/IbTaTaM OTBETOB Ha BOIIPOCHI K
mudbepeHIUPOBAHHOMY 3a4eTy:
«3auTeHO-0T/IMYHO - TIOJTHBIA OTBET Ha 2 OCHOBHBIX BOTIPOCA U BO3MOKHBIE ZIOTIO/THUTEe TbHbIE BOTIPOCHI;
«3auTeHO-X0POLIO» - He3HAUMTe/IbHbIe 3aMeUYaHus Ha OTBETHI 110 2 OCHOBHBIM BOTIPOCaM U HellOJIHbIe OTBEThI
Ha JIOTIO/THUTe/TbHbIEe BOTIPOCH;
«3auTeHO-yA0B/IETBOPUTETBHO» - HETIO/THbIE OTBETHI Ha 20CHOBHBIX BOITPOCA, OTCYTCTBHE OTBETOB Ha
OTZie/TbHbIE [JOTIO/IHUTE/TbHBIE BOTIPOCHI;
«He 3auTeHO» - HEMO/IHBIN OTBET Ha OZUH OCHOBHOW BOIIPOC, OTCYTCTBUE OTBETA Ha BTOPOU U
JTOTIOJTHUTE/TEHBIE BOTIPOCHL.
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Paszpgen 1. Pa3pen 1.
OcHOBHBbIEe TPe0OBAHUSA K Boripocsl K
Marepuajiam u nuddepeHIIPOBAaHHOMY
5 10 |MOKPBITHAM U HX 20 8 0 8 12 20 3ayery,
XapaKTepPHUCTHKA JAJIs Pedepar,
KOHCTPYKIMI PaKeTHO- YcTHBIH o11poc
KOCMHYeCKOH TeXHUKH CTY[IEHTOB
(PKT).
Paspgen 2. Pa3pen 2. Bormpocs! k
TexHo/IOTHYECKHE nmudbepeHIIPOBAHHOMY
5 10 |MPOLIECCHI Oy eHust 19 4 4 0 15 20 3ayery,
3aroToBOK U Pedepar,
no/y(adpHUKaToB MeTOAOM YcTHBI# orpoc
JINTHA. CTY[IeHTOB
Pazpnen 3. Pa3gen 3.
TexHosiornueckue Borpocs! K
MPoLeCcChl MO TyUYeHHsI nuddepeHIIPOBaHHOMY
5 10 |33rOTOBOK M 19 4 4 0 15 20 3auery,
nony¢gadpHUKaToB MeTO[0M Pedepar,
X0JIO/JHOT0 U TOpsiuero YcTHBIH orpoc
npeccoBaHUuA U CTYZIEHTOB
IITAaMIIOBKH.
Paspgen 4. Pa3pen 4. ud q)eB:Il:pI(/I)C?)IBI;HHOM
TexHosornueckue A p 3a]jlep y
5 10 |mpouecchl osIyuyeHUs 19 4 4 0 15 20 Pe cbeT?';T
Hepa3beMHBIX COeJUHeHU! epat,
YcTHBIM OTIPOC
B IeTa/IsIX U y3/1ax.
CTY[IeHTOB
Borpocs! k
5 10 Paspen 5. KonTpomi u 35 | 17 3 14 18 10 nubbepeHIIPOBAHHOMY
ucneiTanue usgenun PKT. 3aQUerTy,
Pedepar
Pa3pen 6. AjAuTUBHBIE u CDEBSSPIZCELI;HHOM
5 | 10 |TexHosoruu npu 32014 | 2| 12 18 10 | AM@epeHp y
npou3BojcTBe PKT. JAIETY,
Pedepar
Bcero 3a 10 cemecTp 144 | 51 | 17 34 93 100
Bcero mo AuCIUILUIHHE 144 | 51 | 17 34 93 100
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OneHounble MaTepuaasl no gucyumiude IIPON3BOACTBO KOCMHNUYECKHMX AIITTIAPATOB

ITK-5 - Cnocoben pazpabambieamsb, 0céaueams U gHedpsimb HOBble MeXHO/102UYeCKUe NPoYecchl,
mamepuas/bl U NOKpbIMUs NPU NPou3800CIee KOCMU4eCKUX annapamos u cucmem, 8 mom uucse ¢
npumeHeHuem a0OUMUEHBIX MexXHO102Ull

Ne 1

Ne 3

Ne 4

Ne 5

Ne 6

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTe apryMeEHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

MeToz Hepa3pyIaroIiero KOHTpoJIs ieporpadus 0CHOBaH Ha MPUHLAITE
1. uHTEpdepeHLIUH TIOJIs

2. U3MepeHwsl Pa3HOCTH TeMIlepaTypPHBIX T0Jiel

3. TeH30MeTpUYeCKOro u3MepeHus AedopMariyii

4, H3MepeHud MoTephb IMPOXOXAEHKWA PaJN0/I0OTUYECKOT'0O B—I/I3J'[y‘-IEHI/IH

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Kokunb M3roraBivBaioT U3
1. uyryHa

2. IeCYaHO-CMOJISTHOM CMeCH
3. aJIFOMUHUSA

4. >kapOoyTOpHBIX CTasei

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

K 3akniénkam c 0JHOCTOPOHHUM TOJXO0Z0M OTHOCSITCS
1. 3aKJIeNKY C Cep/leUHUKOM

2. 3aMKU-IUCTOHBI

3. 3aKJIelKU C KOMITeHCaTopaMu

4. 3aKJ/IeTIKU C IIOTAHOI FO/I0BKOM

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

B ocHOBe KOMITpeCCHOHHOTO MeTOZia KOHTPOJISI TePMETUYHOCTH JIEXKUT CIIOC00
1. cnaja fnaBneHust

2. TIOBBILLIEHUS [aB/ieHUs B 0TBaKyyMHUPOBAHHOM IM0JIOCTH

3. cpaBHEHMsI C TTOTOKOM OTKaIrOpOBaHHOM Teur

4. HaKoTIeHus: IPU aTMOC(epHOM [laBlIeHU!

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, 060CHOBbIBaIOH_[I/Ie BI)IGOP
OTBETOB

[TonyyeHry MTUTEHHBIX 3arOTOBOK U3 TUTaHA Pean3yeTcs B cpefie
1. aprona

2. YyIJIeKUCJIOro rasa

3. a3oTa

4. BaKyyma
ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHBIN OTBET
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B ueM CyTb ¥ ZIOCTOMHCTBA 1[eHTPOOEXKHOTO JIUThS?

Ne 7 TIpouwTaiiTe TEKCT M 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET
B uem cyTb MeTOzIa rOpsiuero npeccoBaHus?

Ne 8 TIlpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE
K kakoMy BUY aifUTUBHBIX TEXHOJIOTHUI OTHOCATCS METOZBI?

A) crepenutorpaduu
B) LENS

B) LOM

I') FDM

1 - Bed Deposition

2 - Direct Deposition
Ne 9 TIlpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE
K kakoMy BHJly CBapKU OTHOCSATCS

A) JlazepHas cBapka

b) CBapka TpeHvem

B) YnbrpasBykoBasi cBapka

I') DnekTpoHHO-/TyueBasi CBapka
1 - CBapka JjaB/eHveM

2 - CBapka 1/1aB/ieHueM
Ne 10 ITpouuTaiiTe TEKCT ¥ YyCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Kakue MeTo/ipl pacKposi JIMCTOBLIX moyhabpukaTor Haubosee sHepro3ddeKTUBHLI (PaCCTaBUThL OT
6osee 3peKTUBHBIX K MeHee 3(pHeKTUBHBIM)

1 - MexaHUYeCKUI pacKpoi
2 - TUApOpe3aHye
3 - J1a3epHBIN pacKpou

4 - ria3MeHHbBINA pacKpoi
Ne 11 TIpouuTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeIbHOCTD
OnpejienuTe Nocnef0BaTe/IbHOCT JelCTBUM ITPU U3rOTOB/IEHUY T'epPMeTUYHOrO OTCeKa

1 - peHTreHoCKONUSA
2 - TpaB/JeHUe TIOBEPXHOCTU
3 - cBapka

4 - UCTIbITAaHUS Ha repMeTHu4YHOCThb

Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

aKye MeTo/Ibl aKyCTHUUEeCKOTO Hepa3pyIIaroIero KOHTPOJISE OTHOCSATCS K TTaCCUBHBIM?
1. TeneBoi1 MeTO[,

2. AKyCTHKO-3MUCCUOHHBIN

3. 9X0-MeTof,

4, CpoboaHbIX KoslebaHui
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