Muno6prayku Poccun
dejiepanbHOE rOCYAaPCTBEHHOE GIO/DKETHOE 00pa30BaTEIbHOE yIPEKACHHE
BhICIIEro 0Opa3oBaHMs

«Opendyprexuii rocy1apcTBeHHbII YHHBEPCHTET»

Kadenpa eraTebHBIX aapaToB

PABOYASI Hi’OFPAMMA
JINCLIUTIJIIMHBI

«B1.]1.B.7 Texnonozuueckue npoyeccol NpoU3600Cmea iemamenbHblx annapamos)

VpoBeHb BHICIIEro 00pa3oBaHus
MATUCTPATYPA

Hamnpasienue noaroToBKu

24.04.01 PaxemHbvie KOMRIEKCHbL U KOCMOHABMUKA
(koa u YBAHHE HANPABJICHHS NOArOTOBKH)

IIpoexmupoganue u NpoU3600CMBE0 1emamelibHblX annapamos
(HaHMEHOBAHHE HANPABAEHHOCTH (MPpoduns) 0OpasoBaTEbHOH nporpammsl)

Ksanuduxanus
Mazucmp

®opma 00yueHUs
Ounas

T'on HaGopa 2025

2217970

2217970



PaGouas nporpaMma AHMCHHUIUTHHBI «B1.JI.B.7 Texnonoz2uveckue npoyeccol npou3eoo0cmea
LemamelbHbIX ANNApPAMoey PacCMOTPEHa U YTBEPXK/ICHA Ha 3aCe/IaHIH Kadepbl

Kadenpa neTaTeJbHbIX annaparoBs

Haumenosanue Kageopol

npotokon Ne 7 ot "07" despais 2025 .

3aseyromuit kadenpoi

Kadenpa jeTaTeIbHBIX annapaToB A.JL. Ipunaggen
HaumeHosaHue Kagheopoi noonuce pacuugp onucu
%
Hcnonnumenu: /
nouent kad. JIA 2 A.A. TopbyHoB
QondicHOCMb nody;e( paciuuhposka noonucu
00NACHOCD noonuce pacuughposxa noonucu
COT'JIACOBAHO:

HpencenaTenb MCTOI[PI‘ICCKOﬁ KOMMCCHH I10 HAlIPaBJICHUIO OBKH
24.04.01 PakeTHBIE KOMIUIEKCHI i KOCMOHABTHKA A.JL Tlpwuir
KOO HaumeHosawue MUYHASA N cuugpposKa noonucu

A.Jl. TTpunaaies
J " pacuwugposka noonucu

3aBe/yIOIHH OTACIOM q)opmuposa%}ma ¥ Hay4HOH 00pabOTKH JIOKYMCHTOB
Wil [fubunodfee) C.A. BUKTAMHPOBA

<
UYHAs NOONUCH pacuugposka noonucu

Hay4HBIii pyKOBOIHTEb MAarucTepcKoit mporpaMMel

VIO THOMOYECHHBIH TI0 Ka4ecTBY OT A3POKOCMHYECKOro MHCTATYTA
A .M. YepHoycoBa
Tuunas hoonucs pacwugpposxka noonucu

No perucTpannu

© lop6ysos A.A., 2025
©0ry, 2025



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

ean (1esm) OCBOCHUS AUCITUTIUHBI:

- MPUOOPETEHNE TPAKTUUCCKUX HABBIKOB M TEOPETUUECKON 0a3bl 0 CHCTEMHOW B3aMMOCBSI3H PEIICHHUI
Ha CTAIUSAX KOHCTPYKTOPCKOW M TEXHOJIOTMYECKOHW MOATOTOBKH MPOM3BOJCTBA, NMPHUHIIUAINAX OOCCIICUCHUS
TOYHOCTH ITAPaMETPOB Ha CTAIUAX Pa3pabOTKH TEXHOJIOTHYECKUX PEIICHUH.

3amaun:

- BOIIPOCHI CHCTEMHOH B3aHMMOCBSI3U peHICHI/Iﬁ, IIPUHUMACMBIX Ha CTaJusiax KOHCTPYKTOpCKOﬁ u

TEXHOJIOTHYSCKOM MIOATOTOBKH IIPOU3BOACTBA,
- IPUHIHAIIBI obecreyeHnss TOUHOCTH mapaMeTpoOB IIpHU pa3pa60TKe TCXHOJIOTHYCCKHUX peHIeHHfI;
- HallpaBJICHHUA COBCPIICHCTBOBAHUA CUCTEM Ka4CCTBA MAIIMHOCTPOUTCIILHBIX IIPOU3BO/ICTB.

2 MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHON NPOrpaMMbl

Hucuurnnuna oTHOCUTCA K 0a30Boit yactu 6s10ka [ «lucuurimnsl (MOTyn )»

[IpepexBuszuthl nucuuriuubl: b1./1.5.6 Ochogvl KOHCmMpyuposanus pakem

[TocTpexBuszutel nucuurunbl: b1./].B.2 Koncmpyuposanue omcexkos u azpe2amos

3 TpeGoBanus Kk pe3yjabTaTaM 00yUeHUsl MO JUCHUILINHE

Hpouecc HU3YYCHUS NUCHUIIJIMHBI HAIIPABJICH HA (bOpMI/IpOBaHI/IC CJICAYIOLIUX PE3YJIbTATOB O6y‘leHI/IH

Kon n HaumeHnoBanue
bopMHUpyEMBIX KOMITETCHITHI

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaThl 00yUeHUs
10 JUCLUIUIMHE, XapaKTepU3YIOLIe
sTansl (HOPMUPOBAHMSI KOMIIETEHIIUI

OIIK-2 CriocoOeH cTaBuTh U
peliaTh 3a1a4u Mo
MIPOEKTUPOBAHHIO,
KOHCTPYUPOBAHUIO,
MIPOU3BOJICTBY, UCIIBITAHUIO U
JKCIUTyaTaluu 00bEKTOB
npodeccnoHanbHOM
NESTSIILHOCTH TIPU
HCIOJIb30BaHUN COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTUH

OIIK-2-B-1 3HaTs coBpeMeHHbBIE
MTOJIXOJTbI ¥ METOJTBI PEIICHUS IO
MIPOEKTUPOBAHHUIO,
KOHCTPYUPOBAHUIO, IPOU3BOJICTBY,
WCIIBITAHUIO U DKCILTyaTalllH
00BEKTOB PaKETHO-KOCMHYECKOM
TEXHUKHU

OIIK-2-B-2 YMeTs IpUMEHSTh
METO/IbI pEeIIeHUs
npo¢eCcCHOHANBHBIX 33]1a4 B
00J1aCTH paKeTHO-KOCMHUYECKOM
TEXHUKH U TEXHOJIOTHH

3Hath:

- OCHOBBI TEXHOJIOTUH aBUAIIMOHHOTO
pou3BOACTBA. OCHOBBI 3 KOHOMHKH.
CrpyKTypa opraHu3anuy;

- TEXHOJIOTUU UHPOPMAITIOHHOM
MOAICPKKH KU3HEHHOTO ITHKJIIa
U3/1eIHs.

Ymerhb:

- IPUMEHSTh METOJIMYECKUM anmapar
10 MPOEKTUPOBAHUIO JIETATEIHHBIX
anmnaparos;

- YUTATh U MOHUMATh TEXHUYECKYIO
JIOKYMEHTAIIMIO Ha aHTJTUHCKOM
S3BIKE.

Baajgern:

- pa3paboTKa 0co00 CIOKHBIX
YEepTEKEN UITN AIEKTPOHHBIX
MOJENEN Ul JOKa3aTEIbHOU
JIOKYMEHTAITUX TIPH CePTUPUKAITNHN.

4 CTpyKTYypa U coJepkaHue JUCUMIIIMHbI

4.1 CTpykTypa 1M CIHILIHHBI

O61mas TpyA0€MKOCTh AUCHUIIIIMHBI COCTABISAET 5 3aueTHbIX eauHull (180 akageMrueckux 4acoB).




TpyroemMKoCTb,

Bun pabotst aKaJeMHUYeCKHUX YacoB
3 cemectp BCETO

Oo0uias TpyA0EMKOCTb 180 180
KonTakTHas padora: 35,25 35,25
Jlexmum (JI) 18 18
[Tpaktuueckue 3ansatus (I13) 16 16
Koncynbranun 1 1
[TpomexxyTouHas arrectaius (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 144,75 144,75

- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue TeKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 u y4eOHbIX nocooOull;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- 8bINOJHEHUE KOMNIEKCHO20 3A0AHUSL,

- 10020MOBKA K PYDEHCHOMY KOHMPOJIIO.

Buja utoroBoro KoHTpoJIs (3a4eT, IK3aMeH, TU(depeHunPOBAHHbIN IK3aMeH
3a4er)

Paznensl AUCHUIUINHBI, U3y49aCMBbIC B 3 CEMCCTPC

KonmuecTBo yacos
Ne ayJIUTOpHAast
paszena HaunmenoBanue pasnenon BCero aGoTa BHEAy/.
T3 | P pabora
1 DyHIaMEHTAJIbHBIE CBONCTBA TEXHUYECKUX 30 4 4 22
CHCTEM B IIPOU3BOJICTBE JICTATEIBHBIX AIIIapPaTOB
2 JlerarenpHbIN anmapar U CTapTOBBIN KOMILUIEKC KaK 26 4 2 20
00BEKT MPOU3BOJICTBA
3 [Iporecchl MPOU3BOACTBA TEXHUYECKON CUCTEMBI 24 2 2 20
Ha MalIMHOCTPOUTEIBHOM MPEAIPUSTHH
4 TexHonornyeckne OCHOBBI ITPOU3BOJICTBA JE€TajIeH 24 2 2 20
JIeTaTeNIbHBIX aIIapaToB, CTAPTOBBIX M ITyCKOBBIX
CHCTEM
5 To4yHOCTH TEXHOJOTMUECKUX MPOLIECCOB 24 2 2 20
6 TouyHOCTH TEOMETPUYECKUX TAPAMETPOB MPHU 30 4 2 24
arperaTtHoil u o0mieit cOopke
7 YnpaBiieHHEe Ka4eCTBOM ITPOU3BOJICTBA 24 2 2 20
Hroro: 180 18 | 16 146
Bceero: 180 18 | 16 146

4.2 Conepxxanue pa3esioB IUCHUIIIHHBI

1 ®dynnameHTa/bHBIE CBOHCTBA TEXHHYECKHX CHCTEM B IPOM3BO/ACTBE JIeTaTeIbHbIX ANINAPATOB
1.1 CuctemHBII TOIX0/ K TPOU3BOACTRY JIA.

1.2 OcHOBHBIE TOHATHUS TEOPUU TEXHUUECKUX CUCTEM.

1.3 MaTtemaTnyeckoe onrucaHue TOYHOCTH MapaMeTPOB TEXHUYECKON CHCTEMBI.

1.4 MaremaTnueckoe onMcaHue nokasarene HajeskHocTH JIA.

2 JleTaTeIbHBII anMapaT Kak 00beKT MPONU3BOACTBA

2.1 O61mue NpUHIMITEI KOHCTPYKTHBHO-TEXHOJIOTHYECKOT0 wieHeHus JIA.

2.2 KOHCTPYKTHMBHO TEXHOJOTHYECKAS] XapaKTepUCTHKA 3JIEMEHTOB JIA.

2.3 KOHCTPYKTHBHO-TEXHOJIOTHUECKHE IPUHLIUIIBI ONIPE/IEIIEHUS] CBOWCTB ITOBEPXHOCTEN 21eMeHTOB JIA.
2.4 bazupoBaHue U 6a3bl IIEMEHTOB KOHCTPYKIIUN TEXHUUECKUX CUCTEM.

3 IIpouecchbl NPOM3BOACTBA TEXHUYECKOH CHCTEMbI HA MAIIMHOCTPOUTEJIbHOM NPeANPHSITHH
3.1 [Ipon3BOACTBEHHBII MPOILIECC.

3.2 IIpou3BOACTBEHHOE MPEANPUATUE U €TO FIEMEHTBHI.



3.3 TexHUKO-3KOHOMHYECKHE MTOKA3aTeIH MPOU3BOJICTBEHHON CHCTEMBI.

3.4 TlpuHUMIBI OpraHU3alK U TUIIBI IPOU3BO/ICTBA.

3.5 TeXHONOTUYHOCTh KOHCTPYKIIMH U3IEITHS.

4 TexHoJI0OTHYeCKHEe OCHOBBI IPOU3BOICTBA JIeTajleil JIeTATeJIbHBIX aNlapaToB

4.1 OcHOBBI (OPMHUPOBAHMS CBOMCTB MaTepHalia JeTaICH.

4.2 ®opMHupoOBaHUE CBOWCTB TOBEPXHOCTHOTO ciiost feTaneit JIA.

4.3 [IpuHuumb! pazpaboTKH TEXHOJIOTHYECKUX MPOIIECCOB M3rOTOBICHUS neTaneit JIA.

5 To4HOCTH TEXHOJOrHYECKHX IPOLIECCOB

5.1 TexHuuecKkuit KOHTPOJIb TAPAMETPOB 0OBEKTA IPOU3BOICTBA.

5.2 TIpoekTHas OLlEHKAa TOYHOCTH TEXHOJIOIMYECKOI0 IIpoIecca.

5.3 Texnonoruyeckue GpaxTopbl 00pa30BaHMS MOTPEITHOCTH Pa3MEPHON 00pabOTKH JIeTaICH.
5.4 O6pazoBaHue AOMYCKOB HA MMapaMeTPbl TEXHOJIOTMUYECKUX MPOIECCOB.

6 ToYHOCTH reOMeTPUYECKUX MAPAMETPOB JIeTATEJIbHBIX ANIAPATOB NPH arperaTHo U oouei

cOopke

6.1 IlpuHiunel cornacoBaHus pa3MepoB, (OpM UM B3aMMHOTO PACIOJIOKEHUS TOBEPXHOCTEH

COOPOYHBIX STUHUII.

6.2 I11a30B0-111a0J0HHBIN MCTOJZ CBA3aHHOI'O IIPOU3BOJACTBA I[GTaJ'ICﬁ H Y3JIOB U IICPCIICKTUBLI

nepexoaa K uX HE3aBUCUMOMY IIPOU3BOACTBY.

6.3 Metozp! popMUpPOBaHUS FEOMETPUIECKUX ITAPAMETPOB IIPU arperaTHoM u oomiel cOopke.
7 YnpaBjieHue Ka4ecTBOM MPOU3BO/JACTBA JIeTATeIbHbIX alllIapaToB

7.1 KBanumeTpust 1 METO/IbI KBaHTH()UKAIIMH Ka4eCTBA MATMHOCTPOUTEIEHON MPOIYKIIHH.
7.2 Cuctema KauecTBa IPEIIPUSITHSL.

7.3 CepTudukanus cucTeMbl Ka4ecTBa MPEATPHUITHS.

4.3 lIpakTUyeckue 3aHATHS (CEMUHAPBI)

No 3ansaTus Ne Tema Kosn-Bo vacos
paszaena

1 1 MareMaTrnueckoe OIMcaHue TOYHOCTH IapaMETPOB TEXHUYECKON 4
CHCTEMBbI

2 2 KOHCTpYKTHBHO TEXHOJIOTHYECKAs] XapaKTEPUCTUKA 2IeMEHTOB JIA 2

3 3 TexXHOJOTMYHOCTh KOHCTPYKIIMH H3IEIHS 2

4 4 [TpuHIMIBI pa3paOOTKH TEXHOJIOTMUYECKUX IIPOLIECCOB 2
U3roToBieHUs neranen JIA

) ) [IpuHIMIIBI cOrlIacoBaHUs pa3MepoB, GOPM U B3aUMHOTO 2
PAacIoyIoKEHUs! TOBEPXHOCTEH COOPOUHBIX €IMHMIL

6 6 ®opMHpOBaHUS T€OMETPUIECKHUX ITAPAMETPOB TIPU arperaTHoi u 2
o01ieit coopke

7 7 HccnenoBanue norpenrHocTu 0a3upoBaHUsl U MyTEH ee 2
YMEHBIICHHUs IPU YCTAHOBKE 3aTOTOBKHU [0 PAa3JIMYHBIM CXEMaM
Hroro: 16

/ B. H.

5 YueOHO-MeTOAHMYECKOE 00ecIedeHrne TUCIHILTHHDI
5.1 OcHoBHas 1uTEpaTYypa

1. Poxxkog, B. H. KoHTpo:b KauecTBa npu MpoOM3BOJICTBE JICTATEIBHBIX aIlllapaToB : y4eOHOe ocoone
PoxxkoB. — MockBa : Mammuoctpoenue, 2007. — 416 c. — ISBN 978-5-217-03372-0. — Texcr :

aneKkTpoHHbIH // JIaHb : anekTpoHHO-O0MOIHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/777 (nata
obpamenusi: 06.03.2025). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTEICH.

UMCHU

2. Psa6oB, C. A. Cpenctsa u Mmetoibl ynpasienus kauectBoM / C. A. Psg6os. — Kemeposo : Ky3['TY
T.®. T'opbauesa, 2012. — 371 c¢.— Texkct : anexTpoHHslii // JlaHb : 37MeKTpOHHO-OUOIMOTEUHAS

cucrema. — URL: https://e.lanbook.com/book/69518 (mata obpamenus: 06.03.2025). — Pexxum poctyna:
JUIsL aBTOPU3. MOJIb30BATEIEH.



5.2 lonmosiHUTEIbHAS JIUTEPATYPaA

1. XKuromupckuii, I'. . Konctpykius camoneToB : yuebnoe nmocodwue / I'. U. XKutomupckuit. — 4-e,
u3n. — MockBa : MammHoctpoenue, 2018. — 416 c. — ISBN 978-5-9500364-8-4. — Tekcr :
AJIeKTPOHHBIN // JlaHb : snekTponH0-OMOIMOTeuHas cucrema. — URL: https://e.lanbook.com/book/107148
(mara obpamenus: 06.03.2025). — Pexxum gocrtyma: st aBTOpU3. MOJIB30BaTEIEH.

5.3 llepuoanyeckue U3IaHUA

1. Aspokocmudeckoe o0o3peHue : xxypHai. — M. : ArerctBo «Pocneyarsy, 2007. — Ne 1 — 6 [1 Kag.
JIA AKH], 2009. — Ne 1 — 6 [1 Kag. JIA AKH], 2010. — Ne 1, 2,4 — 6 [1 Kagh. JIA AKH], 2012. —Ne 4 -5 [1
Kag. JIA AKH], 2013. — Ne 1 — 6 [1 u3 nu]

2. Ioner: xxypHair — M. : ArenctBo «Pocmeuats», 2009. — Ne 1 — 12 [1 Kagh. JIA AKH], 2010. — Ne
1-4 - 11 [1 Kag. JIA AKH], 2012. — Ne 7 — 11 [1 Kagh. JIA AKH], 2014. — Ne 1 — 11 [1 u3 nu].

5.4 UnTepHeT-pecypchl

1. https://www.roscosmos.ru - Kocmuueckoe arentctBo Poccuu.

2. http://engine.space - HITO «Duepromaii» uM. akaj. [ayIiko.

3. http://www.khrunichev.ru - TKHL] um. M.B. XpyHuuesa.

4. https://openedu.ru/course/ - «OtkpeiToe obpasoBanue», Karamor kypcoB, MOOK: «Cucremsl
ABTOMAaTH3UPOBAHHOT'O ITPOEKTUPOBAHHUS aYINTHBHBIX TEXHOJIOTHII.

5.5 lIporpammHoe obGecneyeHue, npodeccuoHaJbHble 0a3bl JAHHBIX W HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI

1. Onepanmonnas cuctema PEJ] OC.

2. ITaker oducHbix mpuinoxkenuit LibreOffice.

3. [IporpaMMHas cuctema Jiisl opranusanuu Buaeo-koHpepeni-ces3u MTS Link.

4. SIunekc.bpaysep - Opaysep, co3aHHBIM KOMIaHueW «SHOEKC» Ha OCHOBE JBMXKKa (OecruiaTHas
Bepcusi) Pexxum nocrymna: https://browser.yandex.ru.

5. IlporpaMMHOe CpEACTBO /ISl BBIIOJHEHHS MAaTEMaTHYECKUX M TEXHHYECKHX pacueToB
MathCAD 14.0.

6. Cucrema aBTOoMaTH3upoBaHHOTO TpoekTupoBanuss KOMIIAC-3D V14 (IlpoektupoBanue wu
KOHCTPYHPOBaHHE B MAIIMHOCTPOSHHH).

7. CpencrBa [uist 3aIMTHI OT BPEAOHOCHBIX TPOTPaMM W NpHUMEHeHHs MmoiuTHK [T-Oe3omacHocTH
Kaspersky Endpoint Security.

8. http://edu.garant.ru/garant/study/ - Uurepuer-sepcust T APAHT-O6pazosanne, Cucrema TAPAHT
U1l CTYIGHTOB, aCIIMPAHTOB U MperoiaBaTesneil

9. Koncynprantllmtoc [DeKTpOHHBINA pecypc]: 2JIEKTPOHHOE MEePUOIUICCKOS M3IAHHUE CIIPABOYHAS
npaBoBas cuctema. / Paspaborunk 3A0 «Koncynbrant [Inrocy, [1992—-2023]. — Pexxum noctymna K cucTeme B
cetu OI'Y mist ycranoBku cuctembr: \\ileserverI\!CONSUL T\cons.exe

6 MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayJUTOPUM A7 MPOBENEHUS 3aHATUN JIEKIUOHHOTO THUIA, CEMUHApPCKOTO THMA, JUIs
IIPOBEJEHUS TPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYJbTAllMi, TEKYLIETO KOHTPOJS U MPOMEKYTOUHOU
aTTecTallid OCHAIlEHbl KOMIUIEKTaMHU YYEHHYECKOM MeOenn, TeXHUYECKMMH CpeICcTBaMH OOy4eHHs,
CITy’KaIllUMU JUIs TIpeJICTaBlIeHus yueOHOH nH(opMaIy 60IbIION ay JUTOPUH.

Jlns mpoBeaeHus 1abopaTOPHBIX 3aHIATUN UCIIONB3YIOTCS J1abopaTopuu Kadenpsl JIA, koMIbIOTEpHBIH
KJ1acc.

[Tomemenue A caMOCTOSITENBHON PabOThl 00yYarOUMXCS OCHAIIEHbl KOMIBbIOTEPHON TEXHUKOM,
noJkiatoueHHo Kk cetu "HMHTepHer", M o0ecrnedeHHeM JA0CTyna B AIIEKTPOHHYIO HH(POpPMAIMOHHO-
oOpazoBarenbHyto cpeay OI'Y.
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