MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte

Jleticha A.B. Jleiida

23 anpensg 2024 r.

PABOYAS I[TPOTPAMMA
«OCHOBbBI YCTPOMCTBA JIETATEJIBHBIX AIIIIAPATOB»

Hanpasnenue noarorosku 24.03.01 PakeTHbie KOMITJIEKChI 1 KOCMOHABTHKA

HanpasnenHnocts (mpoduiib) 00pazoBaTenbHOM MporpaMMbl — PakeTHO-KOCMHUUecKasi TEXHUKA
KBamuduxamms Beimyckanka — bakamasp

I'og nabopa — 2024

®opma obyueHust — OuHas

Kypc 2 Cemectp 4

3auer 4 cem

O6mas TpynoeMkocTs aucuuruinHbl 72.0 (akagem. yac), 2.00 (3.e)

Cocrasutens A.C. HepetnHa, acCUCTEHT,
MHCTUTYT KOMIIBIOTEPHBIX U MH)KEHEPHBIX HAYK

Kadenpa crapToBbIX 1 TEXHUUECKUX PAKETHBIX KOMILJIEKCOB

2024



Pabouas mnporpamma cocrtaBieHa Ha OCHOBaHUU DeaepaibHOTO TOCYJIaPCTBEHHOIO
oOpazoBarenpbHoro cranaapra BO gna nanpaBnenus noarotoBku 24.03.01 PaketrHbie
KOMIUIEKCHl 1 KOCMOHABTHKA, YTBEP)KICHHOIO MTPUKa30M MUHUCTEPCTBA HAYKU M BBICIIETO
oOpazoBanus Poccuiickoit @eaeparuu ot 05.02.18 Ne 71

Pabouas mporpamma obcyxaeHa Ha 3aceqaHuu Kadeapbl CTAPTOBBIX U TEXHUYECKUX PAKETHBIX
KOMILIEKCOB

1.02.2024 r. , IpoTokoJ Ne 7
3aBenyronuii kadeapoi ConoBneB B.B. CosioBbeB
COTI'JTACOBAHO COI'JTACOBAHO
Y4ueOHO-MeTOIUUeCKOe YIIpaBIICHUE Brimmyckaroras kadenpa
YankuHa H.A. YankuHa ConoBbeB B.B. ConoBbeB
23 anpens 2024 r. 23 anpens 2024 r.
COI'TACOBAHO COI'’JTACOBAHO
Hayunas oubnuorexa Lentp unppoBoii TpanchopMarm u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTpoBuu Tonmoceituyk A.A. Tonmoceituyk

23 anpens 2024 r. 23 anpens 2024 r.




1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI

Leanb aucuMIIMHBI
@DOpMUpPOBAHUE Y CTYJEHTOB CHUCTEMATU3UPOBAHHBIX 3HAHMH B OO0JacTU HAy4yHOH U
CIIy’)KeOHOH ammapaTypbl KOCMUYECKOIO ammnapaTta, CIyXKeOHbIX CHUCTEM, TEXHHUYECKUX
JAHHBIX 3THUX CHCTEM, IPUHLIMIIOB BbIOOpA MX MAPAMETPOB M XAPAKTEPUCTUK U CBA3SAM C
JPYTMMHM CUCTEMAMH, TPACKTOPUENM M KOHCTpyKLIuMed amnmaparta. IloHmMmaHue BOIpPOCOB
YIPABJICHUS] KOCMUYECKIM alllapaToM, OTBICKAHNE HAMIYYIIUX CIOCOOOB YIIPaBICHUS UM.

3agaun IMCUMIIIMHBL:
. mOAroTOBUTH CTyHEHTA K PEIICHUI0 KOHKPETHBIX MH)KEHEPHBIX 3a/1a4, BO3HUKAIOIIMX
MpU CO3JAHMM KOCMHUYECKHMX aNmnapaToB. 2. [OaTh IMPEACTABIEHHWE O KOMIUIEKCHOM
MIPOEKTHOM IOJIX0/I€ K pa3pabOTKe KOCMUUYECKHX aIapaToB.

2. MECTO YYEBHOI'O ITPEJMETA B CTPYKTYPE OBPA3OBATEJBHOI
ITPOI'PAMMBI
HuciummHa  «OCHOBBI  YCTpOICTBAa  JIETATENBHBIX  ammapaToB»  OTHOCUTCS K
Mpo(eCCUOHATBHOMY UKy TUCUUIUIMH MOATOTOBKHU OakamaBpa mo HampasieHuio 24.03.01
«PakeTHble KOMIUIEKCBI U KOCMOHaBTHKa». JlIsi OCBOEHMSI AUCUUIUIMHBI HEOOXOAMMO
M3YYUTh CIEAYIOIIME MPEAMETHI: BBICUIYIO MAaTEMAaTHKy, OOyl (DU3UKY, OCHOBBI TEOPHUU
I10JIeTa KOCMUYECKHUX aIlllapaToB.

3. KOMIIETEHLINY OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA YYHEBHOI'O ITPE/IMETA 1 UHAUKATOPbBI UX JTOCTUXEHUSA

3.1 IlpodeccnonanbHbie KOMIIETEHIIMN U HHANKATOPHI UX JOCTUKECHUS

Kon u HauMeHoBaHue | Kom M HanMeHOBaHME MHIUKATOpA JOCTHXKEHUS

npodeccnoHaITbHON npodeccnoHaTbHON KOMIIETEHITUN

KOMIIETEHIIUU

ITK-1 CrocobeH ocyIecTBIsATh N - 1 IIK-1 3Hath: - mnociaeaoBaTeIbHOCTh M

MIPOEKTUPOBAHMUS, COJIep’)KaHUEe OCHOBHBIX 3TaloB MpoeKThupoBaHus KA u

KOHCTPYUPOBAHUS U KC, xmroueBsie TpeOoOBaHUS Macco- TrabapuUTHOTO

COIIPOBOJK/JIEHUS HA BCEX ATANAX | COBEPILIEHCTBA KOHCTPYKUMHM M HaaéxHoctu. MJI — 2

xu3HeHHoro nukia KA, KC u IIK-1 ¥Mmeth: - pazpabatsiBaTth poekThl KA, KC u ux

COCTaBHBIX YacTeil COCTaBHBIX yacrei, ohopMIISITh
MPOEKTHO | KOHCTPYKTOPCKYIO u paboue-
KOHCTPYKTOpcKyto pgokymeHtamuio WM - 3 TIK-1.
BrmageTts: - NpakTUUECKUM OIBITOM COIPOBOXKIACHUS
nporecca u wucneiTanusgs KA, KC um uX cocTaBHBIX
yacTeld, aHalIM3a W OILIGHKU HUX paboThl B MpoIllecce
IKCIUTyaTaluu

4. CTPYKTYPA YYHEBHOI'O IIPEJIMETA

OO6mast TpymoeMKoCTb YyuyeOHoro mpeamera cocrtaBisgeT 2.00 3aueTHbIX eguHuIB, 72.0
aKaJIEMUYECKUX YaCOB.

1 — Ne /it

2 —Tema (pazaen) yueOHOTO mpeaMeTa, KypcoBas padoTta (IIpoeKT), MPOMEXKYTOUHAs ATTeCTALIMS
3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 - JI (JIexuun)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKOM MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)



44— HpaKTI/I‘IeCKI/Ie 3aHATHA B BUIC HpaKTH‘{eCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas pabdoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUECHUS)

4.9 — KO (KoHTpoIb Ha 3K3aMEHe)

5 — KoHTpoIb (B aKaJeMHUYECKHUX Yacax)

6 — CaMocrosTenbHas paboTa (B akaJIeMUYECKUX Yacax)

7 — @opMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
41142(43|144(45]|146(4.7]148(49

1 Monenn 4 Kontponn
KOcMoOca U MMOCEIIECHUS
aTMocdepsl. 3aHATHH.
Kiraccudpukanus ITposepka
pakxer 1o OTYETOB O
Pa3IMIHBIM BBITTOJTHEHHOM
MIpU3HAKAM. pabore.

2 DJeMeHThI 4 11 1 Kountpons
TEOPUHU MOCELEHUS
pakeTHoro 3aHATUH.
JIBUKEHUS. ITposepka
Bueinue OTYETOB O
Harpys3KH, BBITTOJTHEHHO
JIeHCTBYIOIINE pabore.

Ha
KOHCTPYKITHIO
paKeTHI.

3 Cucrema 4 |1 1 Kountpoins
aBapuUiHOIO MOCELLEHUS
CIIaceHus. 3aHATUH.
CucreMsl ITpoBepka
OTACTICHUS U OTYETOB O
CTBIKOBKU. BBITTOJIHEHHO

pabore.

4 Tlonstue o 4 11 1 KonTtponn
KOMITOHOBOYHO MOCEIIECHUS
5 3aHATUN.

u ITposepka
KOHCTPYKTUBHO OTYETOB O

[] cumoBon BBINIOJIHEHHON
cxeme pabore.

PH

5 Hsuratensueie |4 |1 2 Kontpois
YCTaHOBKH ITOCEIIEeHUS
paker u 3aHATHUN.
KOCMHYECKUX ITpoBepka
aInmnapaToB OTYETOB O

BBITIOJTHEHHON
pabore.

6 KugkocTtHble 4 |2 2 Kountpoins
paKeTHBIE MOCEIIEHUS
JIBUTaTeJIbHbIE 3aHATHH.
YCTAHOBKU ITposepka




OTYETOB O
BBITIOJTHEHHON
pabore.

7 | Cucrema 2 3 KonTpons
HaJTyBa U MOCEIIECHUS
JIpEHaXA. 3aHSITUH.
Cucrema ITpoBepka
3aIpaBKH OTYETOB O
KOMITOHEHTaMH BBITIOJTHEHHOM
TOTLTUBA pabore.

8 | YerpoiictBo 2 3 Kontpons
OCHOBHBIE MOCEIICHUS
KOHCTPYKTHBHBI 3aHSATHUH.

e ITposepka
AIIEMEHTHI OTYETOB O
paKeTHOro BBIMIOJTHEHHON
O110ka pabore.

9 Cucrembl 2 3 Kountpoins
YIIPABICHUS MOCEIIEHUS
paker. 3aHATUHN.
BoptoBbie ITposepka
BBIYHCITUTEITBHBI OTYETOB O
€ KOMILIEKCHI BBITIOJTHEHHOM

pabore.

10 | CocraB u 2 3 Kontpons
Ha3HaYeHUEe MOCEIICHUS
OCHOBHBIX 3aHSTUH.
3JIEMEHTOB ITposepka
CUCTEM OTYETOB O
pas3neneHus. BBITIOJTHEHHOM
OCHOBBI pabore.
KOHCTPYHUPOBAH
u
g KA

11 | I'myGoxwuit 2 3 Kountpons
BaKyyM U ero MOCEIICHUS
BIIUSIHUE Ha 3aHSATHUH.
KOHCTPYKIIUIO ITposepka
KA. OTYETOB O
Kocmuueckas BBIIIOJIHEHHOMN
paguanus u eé pabore.
HUCTOYHUKH

12 | Cucremsr 1 4.8 Kountpoins
SHEPTOMUTAHUS MOCEIIEHUS
KA u PB. 3aHSITUH.
Cucrema IMpoBepka
obecrnieueHHsI OTYETOB O
TETIOBBIX BBITIOJTHEHHOM
pel]l XuMo pabore.

13 | 3auer 0.2

Hroro 18.0 16.0 0.0 000200 0.0 [ 37.8
5. COAEPKAHUE YYUEBHOI'O ITPEJMETA
5.1. Jlexkuun
No 1/ HaumMeHnoBaHue TeMbl Copneprxanue Temsl (paszaena)
II (paznena)
1 Mopenb 3amaun U coaepkanue kypca. OCHOBHBIC TOHSTUS U




KOCMOCa U ompenaeneHus. Mojaenb KocMoca UM aTMoc]epsbl;

aTMOCQepBhl. OCHOBHBIE  XapAaKTEPUCTUKU  OKOJIO3EMHOTO U

Knaccuduxamms KOCMHUUYECKOI0 MPOCTPaHCTB. PDU3HUUECKUE YCIOBUS

paxer no KOCMHUUYECKOr0 MOJIETAa UM MX BJIMSHUE HA 3JIEMEHTHI

Pa3IUYHBIM KOHCTpYKUUH U TpaekTopuu JIA. OgHOCTyIeHUaThIe U

MpU3HAKaM. MHOTOCTyneH4yarole pakerol. [loHsTUs O pakeTHOM
Oonoke wu paxketHo crynenn. HWMudpacTpykrypa
COBPEMEHHBIX PAKETHO-KOCMUYECKUX CUCTEM.

DJIeMEHTBI OCHOBHBIE 3aKOHBI PEAKTUBHOTO IBMKEHUS. BHentHue

TEOpUHU HAarpy3Kd, JCHCTBYIOIIME HAa KOHCTPYKIHMIO PAaKETHI.

pPaKeTHOTO TermnoBbie pekKUMBI pAOOTHI.

JIBUKEHUSI.

Breurnue

HArpy3KHu,

JICMCTBYIOIIINE

Ha

KOHCTPYKIUIO

paKeTHhl.

Cucrema [TpubGopHble,  MepexoaHble  OTCEKH,  TOJOBHbIE

aBapUNHOTO oOTeKaTenu. JBUraTenpHble otceku. Cucrema

CIIACEHUS. aBapuiiHoro cmaceHusi. CucreMbl OTHAENIEHUS U

Cucrembl CTBIKOBKHU

OTJIEJICHUS U

CTBIKOBKH.

[MTonsitue o [Monsarue 0 KOMITOHOBOYHOM u

KOMIIOHOBOYHOM KOHCTPYKTUBHO! | CHJIOBOM CcXeMe PH.

u DyYHKIIMOHAIBHBINA COCTaB cucTeM ympaBiieHuss BP u

KOHCTPYKTUBHO[| CHJIIOBOM

PH. UcnonnurensHbie opransl ynpasieHuss PH u ux

cxeme XapaAKTEPUCTUKHU. BboproBsie BBIUUCITUTEIbHbIE
PH KOMIUIEKCBI. BO3MOXHOCTM COBPEMEHHBIX CHUCTEM
ynpasieHus PH.
JBurartenabHble Knaccudukanusa pakeruwix asurareneil. OCHOBHBIE
YCTaHOBKHU TUIBl  JBUraTeNbHbIX ycraHOBOoK PH. OO6mactu
paker u MPUMEHEHNSI. YCTPOMCTBO U OCHOBHBIE 3JIEMEHTHI
KOCMHYECKHUX MPSIMOTOYHBIX, TypOOpPEaKTUBHBIX u
anmnapaToB KOMOMHMPOBAHHBIX ABUTATENIbHBIX YCTAHOBOK.
KunkoctHsie Kugkue paxkeTHble TOIUIMBA. OHEPreTUUYECKUE U
paxKeTHbIE MaccoBble XapakTepucTuku. OO0JacTH NpPUMEHEHUS.
JIBUTATEJIbHbIC OcobeHHocTH HCIIOJIb30BAHUS KPUOTEHHBIX
YCTAHOBKHU KOMIIOHEHTOB
Cucrema [Tpunuuns! ycrporictBa XKPAY. Cucrema nuranus u
HaJ1yBa U yIIpaBJICHUS KPOYV. BoeiTecHuTenbHAS u
JIpeHaxa. TypOOHacocHass cuUCTeMa TOJaYd  KOMIIOHEHTOB
Cucrema toruBa.  Cucrema  3ampaBKM  KOMIIOHEHTaMHU
3alpaBKU KOMIIOHEHTAMU toruBa. Krnaccudukanus TOIUIMBHBIX — OTCEKOB.
TOILJINBA BuyTpubakosoe YCTPOWCTBO u OCHOBHBIE
KOHCTPYKTHUBHBIE 3JIEMEHTbl. MeXaHu3M ropeHus

TBEPAOTOTUIMBHOTO 3apsifa, BBIOOP PO TOPSHUS
u ¢opmsl 3apsaa. OcoOEHHOCTH 3aIlycKa U OCTaHOBa
JBUTATENSl Ha TBEPIOM TOIUIMBE, CIIOCOOBI OTCEUKH
TSITH.

YcrpoiicTBo u

OcHoBbl  KOoHcTpyupoBanusi KA.  Xumwuueckue




OCHOBHBIE
KOHCTPYKTHUBHbBIE
3JIEMEHTHI
PaKETHOTO
0J10Ka

UCTOYHHMKHU, (HOTOIIEKTPUUCCKHUE,
TEPMODJIEKTPUUECKUE, TEPMOIJIEKTPOHHbBIE U SACPHbBIC
(M30TOMHBIE W PEAKTOPHBIE)  JHEPreTUUYECKUE
ycranoBku KA.

9 CucreMsl
yIpaBIICHUS
paxer.
BoprtoBbie
BBIUHCITUTEIILHEI
€ KOMIUIEKCHI

PakeTHBIN KOMIUIEKC 1 KOCMOJPOM.

10 CocraB u
Ha3zHauYeHHUE
OCHOBHBIX
3JIEMEHTOB
CHUCTEM
pasznaeneHusl.
OCHOBEI
KOHCTPYHUPOBAHU
a1 KA

OcobeHHoctn (byHKIITMOHUPOBAHUS CUCTEM
pasnmeneHus: "ropsumii" u  "XoJoaHbIM"  crocod
pa3aciieHHs CTYIICHEH.

11 I'my6oxuit
BaKyyM U €ro
BJIUSHUE HA
KOHCTPYKIIUIO
KA.
KocMmuueckas
paauanus v eé
UCTOYHUKH

TeroBele moTOKM, Bo3aedcTByromme Ha KA.
[TaccuBHBIE cHUCTEMBI U HMX  XapaKTEPUCTHUKH.
AKTUBHBIE CUCTEMBI U UX XapaKTEPUCTUKHU.

12 CucreMnl
SHEPIrONMUTAHUS

KA u PB.

Cucrema
obecnieueHus
TEIUIOBBIX pell XKUMO

Cucrema obecrieuenus xusHenesTeapHoctu. Cucrema
OopToBoOro paagunokominiekca. CucreMa OpueHTAIIUHA U
ynpaBiieHus aBrxkeHrneM KA.

5.2. IlpakTuyeckue 3aHATUS

HanmMmenoBanne TeMbl

CopepxaHue TeMbl

Mogenb kocMoca 1 aTMoc(epsl.
Knaccudukarmms paker mo
Pa3IUYHBIM ITPU3HAKAM.

Pa,Z[I/IOCI/ICTCMBI yopaBJICHUA, OIJICKTPOHABUI'allTMOHHBIC
CHUCTCMBEI. CocraB CHUCTCM 141 Tpe6OBaHI/I$I,
MNpPEABABIIICMBIC K UX 3JICMCHTAM.

DJIEMEHTBI TEOPUH PAKETHOTO
JBIDKEHUS. BHelIHne HAarpy3Ku,
JeMCTBYIOIINE HA KOHCTPYKITHIO
PaKETHI.

[Tpubopbl cHCTEeM OpUEHTAIMM W CTAOWUIU3AIUU.
O6macTu MPUMEHEHHS CUCTEM.

Cucrema aBapuHHOTO CITACEHUSI.
CucTtembl OT/IEJICHUS U CTHIKOBKH.

Hasnauenne wu xmaccudukanus CA. TermmoBeie wu
CUJIOBBIE HArpy3kH, AeicTBytonme Ha CA mpu BXojie B
atMochepy

ITouarue 0 KOMIIOHOBOYHOU U
KOHCTPYKTUBHO- CUJIOBOM CXEME
PH.

TemnoBas 3aluTa CA (akkymynupymoias,
paaualoHHas1, pa3pyliaoas TerIoBast 3aluTa).

JIBI/IFaTeHI)HBIe YCTAaHOBKH PAKCT U

LenTtp ynpasnenus nojietoB (LIVII). I1yHKTHI caexeHus




KOCMHUYCCKHX allllapaToB.

}KI/II[KOCTHBIG PAKCTHBIC
ABUT'AaTCIIbHBIC YCTAHOBKH.

I'myGokwuii BakyyM U ero BIMSHAE Ha KOHCTpYKInio KA,
€ro CUCTEMBI U KOHCTPYKIIMOHHBIE MATEPUAITBI

Cucrema HaaayBa U ApCHAXa.

Cucrema 3alIpaBKu
KOMIIOHCHTAMU TOIIJIMBA.

Kocmuueckast paguainus U €€ UCTOUYHUKHU. BiusHue Ha
KoHCTpyk1uio KA, ero cucteMbl U KOHCTPYKIIMOHHBIE
MaTepUabl.

YCTpOUCTBO U OCHOBHBIE
KOHCTPYKTUBHBIE 3JIEMEHTHI
pakeTHo-ro 6JI0Ka.

Biusinue HEBECOMOCTH Ha
koMmmoHOBKY KA.

KOHCTPYKTHUBHYIO

Cucremsl ynpaBjieHUs] PAKeET.
bopTtoBbIe BbIUKMCIUTENBHBIE
KOMIIJIEKCBI.

MarautoruapoauHaMmuueckue reHepatopbl. Obnactu
MPUMEHEHUSI CUCTEM SHEPrONMUTAHUS PA3JIUYHBIX TUIIOB
KA u Pb 1 KOHCTpYKIIMS CHCTEM SHEPTOMUTAHUS

CocraB 1 Ha3HaueHue OCHOBHBIX | KoMOMHMpOBaHHbBIE MHOTOKOHTYpPHBIE CHCTEMBI
3JIEMEHTOB CUCTEM pa3/IeJICHHUSI. TePMOPETryJINPOBAHUS
OcHoBbI KOHCTpYUpoBaHus KA.
I'myOoxuit BakyyM u ero Bausinue | Ynpanenue asrxkenuem CA.
Ha KOHCTpyKIuio KA.
Kocmuueckas paguanus u eé
UCTOYHUKHU.
Cucremsl sHepronuTanus KA u MukpomeTeopHas OIMacCHOCTh U 3aIluTa OT Heé
PBb. Cucrema obGecrieueHms
TEIUIOBBIX PEKUMOB.
6. CAMOCTOSATEJIbBHASA PABOTA
Ne | HammeHnoBaHwme TeMbl CopepkaHue TeMblI (pa3jena) TpynoeMKocThb
/11 (paznena) B
aKaJIeMHYSCKUX
Jacax
1 Monennp IloaroroBka oT4YeTa K  BBIIIOJHEHHUIO | 3
KOCMOCa U MpakTUYeckoi padotsl Ne 1, KOHCHIEKT IO
aTMocQepBhl. TeMe, MOATOTOBKA K 3aIuTe padboThl
Knaccuduxanus
paxer mo
Pa3TUYHBIM
MpU3HAKaM.
2 DJIeMEeHTHI IloaroroBka oTdyeTa K  BBIITOJIHEHHIO | 3
Teopuu MpakTUueckoi padboTbl No 2, KOHCMEKT Mo
pPaKeTHOTrO TeMe, MOATOTOBKA K 3aIluTe paboThl
JIBIDKEHUS.
Buenrnne
Harpy3KHU,
JIEUCTBYIOLIINE
Ha
KOHCTPYKIIUIO
PaKETHI.
3 Cucrema IlogroroBka oT4yeTa K  BBIIIOJHEHHIO | 3
aBapUHUHOTO MpakTUYeckoi padoTsl Ne 3, KOHCHIEKT IO
CITACEHUSI. TeMe, MOATOTOBKA K 3aIuTe padoThl
Cucremsbl
OT/CIECHUS U




CTBIKOBKH.

4 ITonsiTue o IlogrotroBka oTueTa K  BBINOJIHEHUIO
KOMIIOHOBOYHOU NpakTUYecKol padoTsl Ne 4, KOHCHIEKT IO
u TeMe, MOATOTOBKA K 3aIuTe paboThl
KOHCTPYKTUBHO! | CHJIOB
OH cxeMe
PH

5 JlBUrarenbHbIC IlogrotoBka  oT4yeTa K  BBIIOJHEHUIO
YCTAaHOBKU MpakTU4eckoi paboThl Ne 5, KOHCIEKT Mo
pakeT u TeMe, TOArOTOBKA K 3aIUTe padOThI
KOCMUYECKUX
anmnapaToB

6 KuakoctHblie ITonroroBka oTyeTa K  BBIIOJIHEHUIO
paKeTHbIE MpakTUueckoi padboTbl No 6, KOHCMEKT IO
JIBUTATEJIbHbIC TeMe, MOATOTOBKA K 3aIuTe paboThl
YCTAaHOBKU

7 Cucrema I[logrotroBka oTueTa K  BBIIIOJIHEHUIO
HaJ1yBa U MpakTUYecKoi padboTbl No 7, KOHCHEKT Mo
JIpeHaxa. TeMe, MOATOTOBKA K 3aIuTe padboThl
Cucrema
3aMpaBKu
KOMIIOHEHTaMH
TOTLTUBA

8 YCTpoiCcTBO U ITonroroBka oTyeTa K  BBIIIOJIHEHUIO
OCHOBHBIE NpakTU4eckoir paboTsl Ne §, KOHCIEKT 1o
KOHCTPYKTHUBHBIE TeMe, OArOTOBKA K 3aIUTe paOOThI
3JIEMEHTHI
PAaKEeTHOTO
Os10Ka

9 Cucremsl I[logroroBka oTuera K  BBINOJHEHUIO
yIpaBJICHUS MpakTU4eCKo paboTsl Ne 9, KOHCHEKT Mo
paxer. TeMe, MOATOTOBKA K 3aIuTe padboThl
BoprtoBbie
BBIUMCIIUTEbHBI
€ KOMILJIEKCBI

10 | CocraB u I[logrotroBka oOTueTa K  BBIINOJHEHUIO
HAa3HAYEHUE npaktuyeckoir padbotsl Ne 10, KOHCHEKT 1O
OCHOBHBIX TeMe, MOArOTOBKA K 3aIUTe paOOThI
3JIEMEHTOB
CHUCTEM
paszaeneHus.
OcHOBBI
KOHCTPYUPOBAHU
g KA

11 | I'myOoxwuii IlogroroBka oTuera K  BBIIIOJHEHUIO
BaKyyM U €ro npakTuieckoil padotsl Ne 11, KOHCHEKT 1o
BIIMSIHME HA TeMe, OArOTOBKA K 3aIUTe paOOThI
KOHCTPYKIIUIO
KA.
Kocmuueckas

pagdanus u eé




HNCTOYHHKH

12 | Cucremsbl ITogroroBka oT4yeTa K  BBIIOJHEHHIO | 4.8
SHEPrONUTAHUS NpakTHYeckoi pabotTsl Ne 12, KOHCHEKT 1o
KA u PB. TeMe, MOATOTOBKA K 3aIuTe paboThl
Cucrema
oOecrieueHust

TEIUIOBBIX pel] KUMO

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MN
WNnTerpanpras MoAenb 00pa3oBaTeIbHOrO Mpollecca MO JUCHUIUIMHE (POpMHUPYIOT
TEXHOJIOTMH METOJOJOTMYECKOTO  YPOBHS: TEXHOJIOTHS IO3TAnoro (GpopMUpOBaHUS
YMCTBEHHBIX JIEHCTBUH, TEXHOJIOTUS pPa3BUBAIOIIETO OOYYEHHUsS, 3JIEMEHThIl TEXHOJOTUU
Pa3BUTHUS KPUTUUECKOTO MBIIIJIEHUS, CaMOyIipaBiieHue. Ha 3aHATUSAX UCTIOIBb3YIOTCS METOIbI
aKTUBHOTO 00yueHus, kak «I[Ipobnemuas nexius». [lepen usyueHruem Moaynst 0003HaYaeTCst
nmpobyieMa, Ha peleHne KOTOpoil OyAeT HampaBieH BeCh MOCIESAYIONINI MaTepral MOIYJIS.
[Tpy uTeHHMM JNEKIIMKM MCHOJIB3YIOTCS MYJIbTUMEIUIHBbIE Mpe3eHTauuu. [Ipu BbIMOTHEHUN
MPAKTUYECKUX pPabOT HCIOJB3yeTCsl MpPUEeM HHTEepaKTUBHOTO oOyueHust «Keiic- meTomy»:
CTYJIEHTaM BbIJAETCA 3aJaHKe ISl MOATOTOBKHM K BBITIOJHEHUIO pa0OThI; C MpernojaBaTeeM
o0cyxaaeTcs Ledb pabOThl U X0 €€ BBIINOJHEHUS; 1elIb AaHAIU3UPYETCS C PA3HBIX TOUYEK
3pEHMS, BBIIBUTAIOTCS TUIOTE3bl, [JENAalOTCS BBIBOABI, AHAJIU3UPYIOTCS IOJyYEHHbIE
pe3ynbraThl. PexoMeHayeTcsi HCIOJIb30BaHHE MHGOPMALIMOHHBIX TEXHOJOTMH  MpH
OpraHM3aIu KOMMYHHMKAIIMNA CO CTYIEHTaMHU ISl MPeIOoCTaBlIeHUsT HHGOopMalluM, Bblgada
pEeKOMEHAALNM U KOHCYJIbTUPOBAHUS 10 ONEPATUBHBIM BOIIPOCAM (JIEKTPOHHAS [1OUTA).

8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOUYHOM ATTECTAILIUA
Bomnpocs! k 3auery: 1. OpnpHocTyneH4aThle U MHOTOCTyIeHUaThle pakeTsl. 2.  [lonsitus o
pakeTHOM Oji0Ke M pakeTHoOU ctymenu. 3. Crenuduueckue ycaoBus (PyHKIIMOHUPOBAHUS
KOCMMYECKUX allllapaToB B OKOJO3eMHOM TMpOCTpaHCTBe. 4. AHaIuW3 BHEUIHUX U
BHYTPEHHMX TEILJIOBBIX NMTOTOKOB, JEHCTBYIOIIMX HA KOCMHYECKUH amnmapaT B OKOJIO3eMHOM
npoctpaHcTBe. 5. CocTaB U XapaKTEPUCTUKU OTHEIIBHBIX JIEMEHTOB CUCTEM OOeCIeUeHUs
TeruIoBBIX pexknuMoB KA. 6.  OCHOBHOI COCTaB CHCTEM KU3HEOOECHIeUeHUs MIIOTUPYEMbIX
KA. Tlpumepnl. 7. CocraB UM Ha3Haue€HUE OOPTOBBIX PATUOTEXHUUYECKUX CHCTEM.
8. Hasznauenmne 3a6opubIXx ycTpoiicTB PTC u xkocmmyeckux ammapatoB. I[lpumepst
KOHCTPYKTUBHBIX  pemieHud. 9. OCHOBHBbIE  TUIBI  YYBCTBUTEIBHBIX  JATUMKOB,
WCIOJIB3YEMbBIX B CHCTEMax opueHTauu u ynpasienus asmwkeHneM KA. 10. OcobenHoctu
CHUCTEMbl TEIUIO3allUThl ClycKaeMblx amnmapatoB. [Ipumepsl. 11. BHemHue u BHyTpeHHUE
TEIJIOBbIE MOTOKM, JEUCTBYIOIIME HA KOCMHMYECKHE aIlapaThbl, COCTAB M XapaKTEPUCTUKHU
OTHENbHBIX cocTaBisomux. 12. UcnonnutensHble opranbl ynpasienuss PTC u KA.
Knaccudukamusa. Ilpumepst. 13. Knaccupukamus u  OCHOBHBIE OOPTOBBIE CHUCTEMBI
KocMuyeckux anmnapaTtoB. 14. KOHCTpyKTUBHBIE OCOOEHHOCTH CIIyCKa€MBIX aIllapaToB.
ITpumepsnl. 15. PakeTHO- KOCMMYECKHMM KOMIUIEKC. PakeTHO- KocMmMuuecKas CcucTeMma.
16. Uudpacrpykrypa coBpemeHHbIX U niepcnekTuBHbIX PTC. 17. CocTaB u (hyHKIIMOHAIBHOE
HAa3HAYEHUE OCHOBHBIX 3JIEMEHTOB HA3€MHOIO KOMIUIEKCAa YIPABICHUS KOCMHUYECKHUX
annapatoB. 18. MaccoBO- 3HEPreTUYECKUE COOTHOLIEHUS U OJHOCTYIIEHYATOM paKeThI.
19. Koneunass CKOpOCTb M KOHEUHAsl HAJIbHOCTh MHOTOCTYNEHYATOM paKeThl. AHaIN3
OCHOBHBIX MMOTEeph CKOpOCTH. 20. KOMIMOHOBOYHBIE U KOHCTPYKTUBHO-CcUJIOBBIe cxembl PTC.
21. JIeTHO- TEXHUYECKUE XapPAKTEPUCTUKU pPAKET- HOCUTENEH, OCHOBHbIE MPOEKTHBIE
napameTpsl M Kputepun 3GEGEKTUBHOCTH pakeT- HocutTenen. 22. [ToHsTHE TEeperpys3KH.
BiusiHue meperpy3ku Ha peXUMbI ABWKEHUS U BbIOOP cuioBoil cxeMbl PTC. 23. Cuctembl
pasneneHusi CTymneHe pakeTbl. OCOOEHHOCTH «TOpSYEro» U «XOJOJHOT0» pa3IeeHUsI.
[Tpumepsr. 24. Knaccudukanuss ¥ OCHOBHbIE KOHCTPYKTHUBHBIE 3JI€MEHTHI TOIUIMBHBIX
OTCEKOB PAKETHBIX OJIOKOB C KUAKOCTHBIMM PAKETHBIMHU JBHUTaTeNsIMU. 25. OCOOEHHOCTH
MPOJIOJILHOTO U TIONMEPEeUHOro pasjaeneHus. 26. CucreMbl OpUEHTAIMU, CTAOWIM3AIUU U
ynpasiaeHus: ABuwxkeHueM JIA pasznuuHoro HasHadeHus. CocTaB M OCHOBHBIE MPHHITUIIBI
pa6otel. 27.PaketHbie TorumBa. CpaBHUTENIbHbIE XapaKTepucTuku 28. OCHOBHBIE
XapaKTepUCTUKU M arperatbl XUIAKOCTHBIX pakeTHbIX nasurarteneil. 29. Knaccuduxamms



pPaKeTHBIX JBHUTATEICH MO MpWHIMITY aedcTBus W BugaMm TtorumBa. 30. Knaccudukamms
cucreM mnogaun TtommuBa JKPIY. Ilpumepsr. 31. Ocobennoctu cucreM oOecrneueHust
TEIUIOBBIX PEXUMOB NUIOTUpYeMbIX anmnapatoB. [lpumep. 32. Cuctema opueHTAlMU U
ynpaienus: nsmwkenneM KA. 33. Tsra, yaenbHast Tsra, yAeJdbHBI MMITYJIbC PAKETHOTO
npuratens. AnHanu3 dopmynsl Taru. 34. Cucrema sHeprocHaOxenusi KJIA. CocraB u
Ha3HAYE€HHE OCHOBHBIX 3JIEMEHTOB.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEYHEHUE
YUEBHOTI O ITPEJMETA

a) JuTepartypa
1. BBenenne B pakeTHO-KOCMHUUYECKYIO TexHUKY. T.1. O01mme cBeneHusl.
Kocmonpomel. HazemHbIe cpeicTBa KOHTPOJIS M YIIPABICHUS pAKETAMU U
KOCMMUYECKHMMH amnmnapatamu. PakeTsl : yueOHoe nocodue B 1Byx Tomax / A. I1.
AsepbsiHoB, JI. I'. Azapenxko, I'. I'. Bokus [u ap.]. — 2-e u3a. — Mockaa,
Bonorna : Uadgpa-Unxenepus, 2021. — 380 c. — ISBN 978-5-9729-0683-3 (1.1),
978-5-9729-0682-6. — Texct : anexTponHbIi // LlndpoBoii o6pa3oBaTebHbIIN
pecypc IPR SMART : [catit]. — URL: https://www.iprbookshop.ru/115226.html
(mata obopamenus: 11.04.2024). — Pexxum noctyna: Ajist aBTOPU3UD.
I0JIb30BATENEN
2. BBenenne B pakeTHO-KOCMHUYECKyIo TexHUKY. T.2. KocMuueckue anmapaTsl U
ux cuctemsl. [IpoekTHpOBaHNE U IEPCIIEKTUBBI PA3BUTHS PAKETHO-KOCMUYECKUX
cucreM : yueObHoe nocodue B 1Byx ToMax / A. I1. ABepssinos, JI. I'. Azapenko, I'.
I'. Bokus [u ap.]. — 2-e u3a. — Mocksa, Bonoraa : Undpa-Uumxkenepus, 2021, —
444 c. — ISBN 978-5-9729-0684-0 (1.2), 978-5-9729-0682-6. — TekcT :
anekTpoHHsIH // Llnudposoit oopazoBatensHbiil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/115227.html (mata ob6pamenus: 11.04.2024). —
Pexxum gocrtymna: 1y aBTOpU3UP. MOJIb30BaTe e
3. OCHOBBI TEOPUHU IOCTPOCHHS KOPAOETBbHBIX KOMILIEKCOB KPBUIATBIX PAaKET : ydeOHOe
noco6ue / C.
B. Bacunnes, K. H. Hwonses, A. B. Ilerpymun, A. I'. Cene3né. — Cankr- [letepOypr :
BI'TY

"Boenmex" um. .®D. Vcrunona, 2019 — Yacte 1: YcCTpoiCTBO pakeT U IMYyCKOBBIX
YCTaHOBOK —

2019. — 80 c.— Tekct: snekTpoHHbIH// JIaHb : 3MEKTPOHHO- OMONIMOTEUHAs] CHCTeMa. —
URL:

https://e.lanbook.com/book/157072 (nata obpammenus: 11.04.2024). — Pexum goctymna: ajs
ABTOPU3. MMOJIb30BATEIICH.

4. OCHOBBI TEOPUHU TMOCTPOCHUSI KOPAOETbHBIX KOMIUIEKCOB KPBUIATBHIX PAKET : ydyeOHOe
nocooue / C.

B. BacunbeB, K. H. Hronses, A. B. Ilerpynaunu, A. I'. Cene3né. — Cankrt- [leTepOypr :
BI'TY

"Boenmex" um. I.D. Ycrunona, 2020 — Yacte 2: YcTpoiicTBO M (yHKIIMOHUPOBAHUE
OopTOBOIt

anmnapaTypbl CUICTEMBI YIIPABJICHUSI KOMIUIEKCOB KpbulaThlX pakeT — 2020. — 99 c.— Tekcr:
aneKTpoHHbIH// JIaHb : 37eKTpOoHHO-OnOMmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/172205 (mata obpammenus: 11.04.2024). — Pexxum mocryma: mis
ABTOPU3. MOJIb30BATEIICH.

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaunmenoBanue Onucanue

1 |7-Zip becrutatHoe pacnpoctpanenne no nuuensun GNU LGPL
http://www.7-zip.org/license.txt.

2 | http:// DOneKkTpoHHO- Oubnauoreunass cuctema IPRbooks -
www.iprbookshop.ru/ Hay4YHO!| o0Opa3oBaTelIbHBIMpPECYpC UIS pEIIeHUs 3aaad




00y4YeHHS B

Poccuu u 3a pyOeskoM. YHuKanbHas rmiatgopma
OBCIPRbooks o0beanHsieT HOBeIME NHGOPMAIIMOHHbBIE
TEXHOJIOTHH B YUeOHYIO JIUIIEH3UOHHYIO JIUTEPaTypy.
Konrtent 9BC IPRbooks oTBeuaet TpeboBaHMUSIM
CTaHIapTOB BhICHIeH 1KOJbI, CI1O, TOMOTHUTETFHOTO U
nuctanimonHoro oopazoanus. 9bC IPRbooks B moimHoM
00beMe COOTBETCTBYET TPEOOBAHUSIM 3aKOHOAATENIHCTBA
P® B chepe obpazoBanus

3 | http// DOnexkTpoHHas OubnunoTeyHass cucrema «lM3maTenncTBa
www.e.lanbook.com Jlanb», TEeMaTUUECKHE ITAKEThI: MaTEMaTHKa, PU3HMKA,
WH)KEHEPHO-TEXHUYECKHNE HAYKU, XUMHUSI.

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumeHnoBanue Onucanue

1 | http://ecoruspace.me/ Ecoruspace.me. Mudopmarmonnsiit MTurepuet- caiit
IMOCBSILEH CYLIECTBYIOLIIEHN u IUIAHUPYEMOM
paKeTHO!] KOCMUYECKOMEXHUKE

2 | www.makeyev.ru AO «I'ocynapCTBeHHBIN paKeTHBIN LIEHTP UM. aKaJeMUKa
B.I1. MaxkeeBa»

3 | www.laspace.ru AO «HITO um. C.A. JTaBoukuHa»

10. MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MNMPEAMETA

3aHATUS 1O JUCUMIUIMHE MPOBOJATCS B CHEHUAIBHBIX IMOMEIIEHUSX, MPEACTABISIOMINX
co0oil y4eOHbIE ayAUTOPUU IS TPOBEACHUS 3aHSATUM JIGKIIMOHHOTO THIA, 3aHATHH
CEMUHAPCKOIr0 THIA, IPAKTUYECKUX paboT ¢ 1ab0paTOpHBIM 000PYIOBAHUEM, I'PYIIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOW AaTTECTALUU.
CnenuanbHbple  MMOMEIIEHUS  YKOMIUIEKTOBAHBI  CHELMAIM3UPOBAHHONW  MeOeIblo U
TEXHUYECKUMU CPEIACTBAMU OOYYEeHMSs, CIYXAllUMHU JJIsi TpPEeACTaBlIEHUs] y4uyeOHOHU
nHpopMauu OOJBIIONW ayIUTOpPHU. Bcee IMmomerneHusi, B KOTOPBIX IMPOBOJMSTCS 3aHSITHSA,
COOTBETCTBYIOT JACHCTBYIOUIMM IPOTUBOIOXKAPHBIM IpaBwiaM U Hopmam. Kaxnabri
oOyuaronuiics oOecrieueH WHAMBUIYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMaM M K 3JIEKTPOHHONH HHGOpMalMOHHO!! obOpa3zoBaTelbHOITpene
yHuBepcutTera. CamocTrosTeabHas padoTa oOydaromMXxcs OCYIIECTBIISETCS B IMOMEIIECHUSX,
OCHAILIEHHBIX KOMIIBIOTEPHON TEXHUKOMN C BO3MOKHOCTBIO MTOJKITFOUEHUS K ceTh «HTepHeT»
n obecrieyeHUEM JOCTyla B 3JIEKTPOHHYIO HH(GOPMAIMOHHO- OOPa30BATEIIBHYIO Cpedy
YHUBEPCUTETA.



