MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"
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[TpopexTop no yueOHOM 1 HAyYHOU
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Jleticha A.B. Jleiida

23 anpensg 2024 r.

PABOYAS I[TPOTPAMMA
«PAKETHBIE IBUT'ATEJIN»

Hanpasnenue noarorosku 24.03.01 PakeTHbie KOMITJIEKChI 1 KOCMOHABTHKA
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Cocrasutens A.C. HepetnHa, acCUCTEHT,
MHCTUTYT KOMIIBIOTEPHBIX U MH)KEHEPHBIX HAYK

Kadenpa crapToBbIX 1 TEXHUUECKUX PAKETHBIX KOMILJIEKCOB
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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
Jath cTyaeHTaM 3HaHUs B OOJACTU JIBUTaTelle M SHEPrOCUCTEM PAKET B COOTBETCTBUU C
COBPEMEHHBIMM TPEOOBAHUSMU. OTU 3HAHUS I[IO3BOJISAT IJIyOKE€ ITOHUMATh BOIIPOCHI
MPOEKTUPOBAHUS JIETATENIBHBIX AIIAPATOB U aHAJIU3a UX JUHAMUYECKUX XapaKTEPUCTHUK.

3agauu IMCUMIIMHBL:
N3yuenune puznueckoi CyITHOCTH SIBJICHHM, MPOUCXOIAIIUX B MAaTepUaliax Ipu BO3IEHCTBUN
Ha HUX Pa3/IUYHbIX (GAaKTOPOB B YCIOBUSAX IMPOU3BOACTBA U IKCIUIyaTallud U UX BIUSHUS Ha
CTPYKTYPY U CBOMCTBA MAaTEPUAIIOB; U3YYEHUE 3aBUCUMOCTEN MEXKIY COCTABOM, CTPOEHUEM U
CBOMCTBAMM MATEPHUAJIOB, TEOPUUM U MPAKTUKU PA3IUYHBIX CIHOCOOOB YHIPOUHEHUS
MaTepHUaJIOoB, OOECIEYMBAIOIINX BBICOKYIO HA/IEKHOCTh U JOJTOBEYHOCTH JETajlell MalluH,
MHCTPYMEHTOB U IPYIUX U3AEIINI; N3y4eHHE OCHOBHBIX I'PYIII COBPEMEHHBIX METAIUNIMUECKUX
U HEMETAJUIMYECKUX KOHCTPYKLIMOHHBIX MaTE€pUalioB, UX CBOMCTB M OOJACTU NMPUMEHEHUS,
OIIPEJIEIIEHNE OCHOBHBIX XapaKTEPUCTUKM MATEPUAIOB M HUX COOTBETCTBUS TPEeOOBAHUSAM
I'OCToB u TVY; npuobpereHrne HaBBIKOB pacueTa MOTPeOHOCTEM B MaTepuanax; aHalu3
MEPCIEKTUBHOIO PA3BUTHUS PbIHKA HOBBIX KOHCTPYKLMOHHBIX MATEPUATIOB.

2. MECTO YYEBHOI'O INPEJMETA B CTPYKTYPE OBPA3OBATEJBHOI
IMPOI'PAMMBbI
HucunmuinHa «PakeTHble ABUraTenn» OTHOCUTCS K JUCUUIUIMHAM BapUATHUBHOW 4YacTu
00pa3oBaTeIbHON TMporpaMmbl. 3HAHUS, TMOJy4YaeMble B XOJIe U3YUYEHUS JITAaHHOU
JUCUUIUIMHBI, MOTYT OBITh HCIIOJBb30BAHbl IPU BBIIOJIHEHUU PACUYETOB MO IUCLUILUIMHAM
«dertamn  mamumn», «l[Ipuxmagnas mexanuka», «TexHOIOrUsT  KOHCTPYKIMOHHBIX
MaTepualioB», a TAK)KE€ MOTYT OBITh ITOJIE3HBI IIPU BBIITOJIHEHUN HAayYHO-HUCCIIE0BATENBCKUX
pabot cryaeHToB. [ OCBOGHMS IUCHUIUIMHBI HEOOXOAMMO 3HATh: (U3UKY, XUMHUIO,
MAaTEpHUAIIOBEICHNE; TEXHOJIOTHUIO KOHCTPYKIIMOHHBIX MATEPUAJIOB.

3. KOMIIETEHLUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA YYEBHOI'O ITPEIMETA 1 THAUKATOPBI UX JTOCTUXEHUSA

3.1 IIpodeccuoHanbHble KOMIETEHIIMU U UHIUKATOPHI UX JOCTUKEHUS

Kon " HauMeHoBaHue | Kon © HaumMeHOBaHME MHAMKATOpA JIOCTHXKEHMS

npogeccuoHaIbHOM npodeccuoHaIbHOM KOMIIETEHIINH

KOMITETEHIIUU

ITK-1 CriocobeH ocyIiiecTBIsATh U — 1 IIK-1 3HaTh: - MOCIEAOBATEIBLHOCTh U

IIPOEKTUPOBAHUS, coJlep)KaHUE OCHOBHBIX 3TANoB IpoekTupoBaHus KA u

KOHCTPYUPOBAHUS U KC, xmoueBble TpeOoBaHUS Macco- TrabapuTHOTO

COIIPOBOJK/ICHHUS HA BCEX ATAMaxX | COBEPILIEHCTBA KOHCTPYKUMH W HaaéxkHoctu. UJI — 2

xu3HeHHoro nukia KA, KCu IIK-1 ¥m™mers: - pazpabatsiBath poekThl KA, KC u ux

COCTABHBIX YacTeu COCTaBHBIX 4yacTeu, ohOopMIISIThH
NPOEKTHO!| KOHCTPYKTOPCKYIO " paboue-
KOHCTPYKTOpCKYt0 gokymeHtanuro WJ - 3 TIK-I.
BnaneTh: - NpakTUYECKUM OIBITOM COMPOBOKIACHUS
nporiecca u ucnbitanuss KA, KC um ux cocraBHBIX
yacTel, aHaJlIM3a W OLEHKU HUX paboThl B MpoIecce
JKCIUTyaTaluu

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmast TpymoeMKocTb ydeObHoro mpenmera coctaBiser 2.00 3adeTHbIX eauHULbB, 72.0
aKaJeMHUYECKHX YaCOB.

1 —Ne i/t

2 — Tema (paznmen) yueOHOTO TpeaMeTa, KypcoBasi paboTa (IIpOeKT), TPOMEKyTOUHAST ATTECTALIHS



3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)

4.1 — JI (JIexunm)
4.2 — JIlekuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUyeckue 3aHATUS B BUAEC MPAKTUYECKOMN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUEeHMS)

4.9 — KO (KoHTpoIb Ha 3K3aMeHe)

5 — KoHTpoIb (B aKaJeMHUYECKHUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4

4.1142(43[44|45]|4.6]|4.7

4.8

4.9

1 JBurarensHeie | 6
YCTAaHOBKH H
SHEPTOCUCTEMBL.
Bune! snepruu,
HCIIOJIb3yEMbIE B
IBUTATEIbHOMU
YCTAHOBKE.
CTpykTypHas
cxeMa u
KJTaccuukanms
JIBUTATEIBHBIX
YCTaHOBOK

CamMocTosTen
b

Has pabora.
Tecrt

2 CucreMbl 6 |2 16
MoJgaun
TOILJIMBA.
BriTecHurenbHa
a1

rnogava
TOILIMBA,
HacocHas
rnogava ¢
JOXKUTaHUEM U
0e3 TOKUTraHUs
TeHepaTOPHOTO
rasza. Beibop
CHCTEMBI
rnogayu
TOILIMBA.
CucreMbl
YIIPaBICHUS U
pETYIHPOBAHUS,
XapaKTEPUCTHK
U

KPIO

CamMmocrosiTen
b

Has paborTa.
Tecr

3 | Atmochepubie |6 |2
JIBUTATEITN, KX

CamocrosrTen
b




OCOOEHHOCTHU U
00J1acTH.
Hexumnueckue
i
TIePCTICKTUBHBIC
paKeTHBIC
JIBUTATEN

Has pabora.
Tecr

PakeTHbIe
JIBUTATCIbHEIC
YCTAaHOBKH.
Bunsl xxunkux u
TBEPIBIX
pPaKeTHBIX
TOILJINB,
OCHOBHEIE
XapaKTEePUCTUK
i

KaMephbl
CrOpaHus u
JIBUTATENS.

CamMocTosTen
b

Has paboTa.
Tect

l'azorepmoauna
MHYECKHE
MPOIIECCHI B
Kamepe
CropaHus u
corute JKP]I.
Pacnreienue,
CMeIlIeHUE 1
ropeHue
KOMITOHEHTOB B
KaMepe.

Camocrositen
b

Has pabora.
Tecr

Koncrpykius
KaMephI
CropaHusl.
Hasnauenue u
MIPUHIIMIT
paboTHI ee
2JIEMEHTOB.
ITporuecchr
TEIIOOOMEHA B
Kamepe,
MPOTOYHOE
OXJIAXKIEHHUE U
JIPyTHE METOIBI
3aIIMUTHI CTEHOK.
OcobennocTu
KOHCTPYKIIMH
ra3oreHepaTopo
B.

4.8

CamMocTosTen
b

Has paborTa.
Tect

KoHcrpykuus
TypbOoHACOCHOT
0

arperara.
Hasznauenwue,
TIPUHIIATT
paboThlI,
3JIEMEHTHI
KOHCTPYKLIHUH.
KaBuranus B
Hacocax,

CamMocTosTen
b

Has paboTa.
Tecrt




BITUSTHHE
XapaKTEPUCTUK
THA na
BEJIMYUHY
JABIICHIS
HaJyTyBa OaKOB.
Koncrpykuusg
IpyTUX
arperaTon
CUCTEMBI
oAy
TOIUIMBA.
Komnonoska
KP/.

8 PaketHbIe 6 |4
JIBATATEN
TBEPAOTO
TOIIMBA.
MexaHus3m
TOPECHMS
TBEP/BIX
TOILJINB,
0COOEHHOCTH
pabouero
mpolrecca,
0COOEHHOCTH
KOHCTPYKIIUH
POTT.

4 CamMocTosTen
b

Has paborTa.
Tecrt

9 3aueTr 6

0.2

Hroro 18.0

16.0 0.0 000200 0.0 [ 37.8

5. COAEPKAHUE YYEBHOTI O ITPEJMETA

5.1. Jlekuuu
Noe 1/ HaunmenoBanue Tembr Coneprxanue TeMbl (paszena)
T (pa3znena)

1 JBUraTenpHble Knaccudukanus PEAKTUBHBIX JIBUTATEIIEH.
YCTAHOBKU U HMcrounuku osHeprum [jisi paKeTHBIX JABUTATENIEH
3HEPrOCUCTEMBI. XUMHYECKHe paxKeTHbIE TOILUIMBA
Bunsl sHeprun, TepMmoauHaMHuyuecKre LUKIbI BO3AYIIHO- PEAKTUBHBIX
HCIIOJIb3YEMBIE B U pakeTHbIX JaBurateiell OCHOBHBIE XapaKTEPUCTUKU
JIBUTATEIIbHOMN PATT. Tsara npBuratens Pexumbl paboThl coruia
YCTaHOBKE. VYaenpHpIl UMITyJIBC TArM PacXoaHbIi KOMIUIEKC H
CrpykTypHas XapaKTEpUCTUUECKAST CKOPOCTh TSAroBBIM KOMIUIEKC U
cxema u K03 ULIEHT TITU Hcnonb3zoBanue
KJIaCCHU(pUKALIS ra30MHAMUYECKUX (DYHKIUN I ONpeAesieHUs TSTH,
JIBUTATEIIbHBIX YAETBbHOTO HMMIIYJIbCA TATU U TSATOBOTO KOMILIEKCA
YCTAHOBOK Koaddurmentsr MOJIE3HOTO NEeNCTBUS

nuratenst  [lodHBIA UMIYJIbC TATU U €O CBSI3b C
YIEIbHBIM  UMIIYJIbCOM M PacxogoM  TOIUIMBA
Momnocts  VYnaenbHass — macca.  Koadduiuent
MaccoBoro cosepieHcrsa P/ TT.

2 Cucremsbl [Ipunuunel AEUCTBUS M CXEMHO- KOHCTPYKTHUBHBIE
Hoaaqyu momudurkanun I[IBPJ] TsaroBo- sHepreTudeckue
TOIUIUBA. napaMeTpbl pakeTHO- MPSIMOTOYHOI'O JABUTATENSI U UX
BeiTecuuTenpHas CBSI3b C  JAUHAMHUKOM  IIOJIETa  JIETATEIbHOTO
rnojayda annaparta OU3nKo- MaTeMaTU4YECKOe OIMCAaHUE




TOILJINBA,
HacocHas
rmojaya ¢
IOXATAHUEM U
0e3 TOKUTraHus
TeHEPATOPHOTO
raza. Beioop
CHUCTEMBI
nojgayu
TOIUIMBA.
CucreMsl
yIpaBIICHUS 1
peryIupoBaHusl,
XapaKTePUCTUKU
KP

pabouero  mpoiiecca  paKeTHO-
JIBUTATENS Ha TUOPUIHOM TOILIMBE
CxeMHO[] KOHCTPYKTHBHBIC PEIIEHUS W  METOJIbI
pacduera mnapaMeTrpoB pabouero mporecca ['PJ]
(razorenepatopa) BeiOOop  cTapTOBOW  CTyHeHHU
neratenbHoro anmnaparta ¢ PIIBP/I.

IPAMOTOYHOI'O

ATtmocohepHbIe
IBUTATEIN, UX
0COOEHHOCTHU U
obacTti.
HexnMmnueckue
u
TepPCIIEKTUBHBIC
paKeTHBIS
IBUTATEIN

BHyTpeHHSsIs1 3HEpTUs, SHTAIIBIINS U TEIJIOTa CTOPAHUS
u TemnjIoTa oOpazoBanus. TepMoarHAMUUYECKUE
¢bynkiuu OCHOBHBIE UCXOJIHBIE TAHHBIE U JOMYIIEHUS
ISt TEPMOJIMHAMMUYECKOT'O pacuera.
TepMoaMHaMUYECKUd pacueT cocTaBa MPOIYKTOB
CrOpaHUs M  TEeMIlepaTypbl TPU  IMOCTOSHHOM
IaBJIEHUU. TepMonnHamMmuueckas IUCCOIIHAIIAS
TepMoauHaMUYECKUM pacueT MPOAYKTOB TOPEHUS ITPHU
UCTECUEHUN u3 COILIOBOT'O amnrmnapara
TepMOIUHAMUYECKHIT W TEIIO(QU3NUSCKUA METO/IBI
OMNPENCIICHUS COCTaBA M CBOMCTB TI'€TEPOTrCHHBIX
CHCTEM.

PakerHrble JABUT'aTCJIIbHBIC

TennomaccooOMeH B KaMepe CropaHusd MU COIINIOBOM

YCTAHOBKHU. anmapare  O6mme  nonoxenuss  KoOHBEKTUBHBIN
Bupap! xunkux u TeriooOMeH. XapaKTep TeYeHUs M TerIooOMeHa
TBEPIBIX MOTPaHUYHOM cioe PaauanvoHHBId  Tem1oo0MeH
PaKETHBIX TenmoBoe  COCTOSAHME  3JIEMEHTOB  KOHCTPYKLUU
TOILIUB, 9HEPreTUYECKON CUCTEMBI BzaumonerictBue
OCHOBHBIE npoaykToB roperuss TT C NOBEPXHOCTBIO CTEHKHU
XapaKTEPUCTUKU JHEPIreTUYECKOW  CUCTEMBI. MeXaHu3M  TI'OpEHUS
KaMepbl TBEPABIX TOILUIMB, OCOOEHHOCTH paboyero mpoiiecca,
CropaHus 1 ocobenHocTu KoHcTpykiuu PITT.

JBUTaTEJIs.

I'azorepmonuna CkopocTh Ta3000pa30BaHUsl BOCIUIAMEHUTEIBHOTO
MUYECKUE coctaBa [IpUHIMIIBI MOCTPOEHUS MATEMATHUYECKUX
IIPOLIECCHI B MOJIeIe  mpolecca  BOCIUIAMEHEHMS Y paBHEHUS,
Kamepe OIIMCBIBAIOIME  HECTALMOHAPHBIM  Ipolecc  JUIs
CrOpaHus U BOCIUIAMEHUTEIIBHOTO repuoaa OnHomepHas
coruie XKP/I. HECTALlMOHApHAsi MOJEIb BBIXOAA JBUrATeNs Ha
Pacnbuienue, CTALlMOHAPHBINA PEXXUM pabOTBHI.

CMELIEHUE U

rOpeHue

KOMIIOHEHTOB B

Kamepe.

KoHncrpykuus [TorpeOHble  ympaBisitouie Ccuibl. TUmbl  cucTeM
KaMephl yIpaBJIeHUs] BEKTOPOM TSTM U OCHOBHbIE TPEOOBAHUS
cropaHus. k HuM lapuupneiii  MomeHT  Kauaromeecs

Ha3nauenue n

ynpasisitoniee coruio (KYC) Paspesnoe ynpasnstoriee




TIPUHIIUIT
paboThI ee
2JIEMEHTOB.
ITpoueccer
TEIIOOOMEHa B
KaMmepe,
MPOTOYHOE
OXJIAXKIECHUE U
JIPYTHE METOIbI
3aI[ATHI CTEHOK.
OcobeHHOCTH
KOHCTPYKIIUH
ra3oreHepaTopoB.

comito (PYC) l'azoseie pynu Cormio co chepuyeckum
nedaexkropom Comuio ¢ yHnpaBisSIOMMMHU  HIUTKAMHU
(rpummepamu)  BnyB  pabouero  BemiectBa B
PACIHIMPSIOUTYIOCS 4acTh coruta Brpeick
YIPABISIOMEH XUAKOCTU B PACIHIUPSIONIYIOCS YacTh
corula KOHCTPYKLIMM Ta30Tr€HEpPaTOPOB KOHCTPYKIIUU
ra30reHepaTopoOB.

Koncrpykuus
TYpOOHACOCHOTO
arperara.
Ha3znauenue,
MPUHLINIT
paboTHI,
9JIEMEHTHI
KOHCTPYKIIUH.
KaBuranus B
Hacocax,
BJIMSIHUE
XapaKTEePUCTHUK
THA nua
BEJIUUUHY
JaBJICHUS
HaJ1yBa OaKoB.
Koncrpykuus
JIPyrux
arperaTos
CHUCTEMBI
MMOJa4YX TOIJINBA.
KommmonoBka
KP/I.

Cucrempl ogaun ToIUIMBA. BelITecHUTENbHAs moxaya
TOIUIMBA, HACOCHas IoJaya ¢ JOXUIaHueM U 0e3
JIOKUTAHUSI TEHEepaTOpHOro rasza. BelOop cuctemsbl
nogaun  TormBa.  CuHCTEMBl  yOpaBleHUSI U
perynupoBaHus, xapakrepuctuku KP/I.

Pakernnle
JIBUTATEIN
TBEPJIOTO
TOILIMBA.
Mexanuzm
rOpeHust
TBEPJIBIX
TOILIUB,
0OCOOEHHOCTH
pabouero
npoiiecca,
0COOEHHOCTU
KOHCTPYKIIUH
PATT.

Koncrpyxkius TYpOOHACOCHOTO arperara.
Hasnauenwne, TIPUHIIATT paboTHI, 3JIEMEHTBHI
koHCcTpykuuu. KaButaimuss B Hacocax, BJIUSHUE
xapaktepuctuk THA Ha BemWuuHYy JaBIICHHS HaJTyBa
0akoB. KOHCTpykius [pyrux arperatoB CHCTEMBI
nogauu tortuBa. Komnonoska JKP/I.

5.2. IlpakTuyeckue 3aHATUS

Haunmenosanne TeMbl

CopepxaHue TeMbl




Koncrpykuus P/I

Koncrpykuus XPJ P 107 Koucrpykius XKP P/ 180
Koncrpykuus kamepsl cropanus JKPI (PO 107)
KoHncrpyknus Typ6oHacocHoro arperata KoHCTpyKIius
PATT

6. CAMOCTOSATEJBHASA PABOTA

Ne | HammeHnoBaHUE TEMEI
/11 (paznena)

CopepkaHue TeMbI (pa3jena) TpynoeMKkocThb
B
aKaJIEMUYECKHIX
yacax

1 JlBuratenbHbIe
YCTAHOBKHU U
SHEPTOCUCTEMBI.
Buasl sHepruu,
HCIIOJIb3yEeMBIC B
IBUTATEIbHOMN
YCTAHOBKE.
CrpykTypHas
cxeMa u
Kknaccudukaus
IBUTaTEIbHBIX
YCTAaHOBOK

KoHcnekrt HCKOTOPBIX pa3CjIOB II0 TEMC 5

2 CucreMbl
nogauu
TOILIMBA.
BreiTecuurenbHas
rnogaya
TOILJIMBA,
HacocHas
rnojgava c
TOXKUTaHUEM U
0e3 JoXKUraHus
TeHEPaTOPHOTO
raza. Beioop
CHUCTEMBI
ogayu
TOILINBA.
CucreMbl
yIpaBJICHHUS U
PETYIUPOBAHUS,
XapaKTEPUCTHKHU
KP/I

Koncnekrt HCKOTOPLIX pa3acjioB II0 TEMC 5

3 AtmochepHbIe
IBUTATEIH, UX
0COOEHHOCTHU U
obmacri.
Hexumumueckue
n
MEePCIIEKTUBHbBIC
paKeTHBIE
IBUTATEIN

KoHCcnekT HEKOTOPBIX pa3AeiioB IO TEME 5

4 Paketdbie
IBUTATEIbHBIE

KoHCIeKT HEKOTOPBIX pa3/ieioB IO TEME 5




YCTAHOBKHU.
Bunanl xxunkux u
TBEPIbIX
PAKETHBIX
TOILINB,
OCHOBHBIE
XapaKTEPUCTUKHU
KaMephl
CrOpaHus u
JIBUTATES.

I'azorepmonuna
MUYECKHE
MIPOIIECCHI B
Kamepe
CrOpaHus U
corute XKP/I.
Pacrieitenne,
CMeIlleHuE U
ropeHue
KOMITOHECHTOB B
Kamepe.

Koncnekrt HCKOTOPBLIX pa3€jIOB II0 TEMC

Koncrpykuus
KaMephl
CropaHusl.
Hasnauenne n
TIPUHITATT
paboTHI ee
3JIEMEHTOB.
ITpouecchr
TEIUIOOOMEHA B
Kamepe,
IIPOTOYHOE
OXJIQXKICHUE U
JPYTHE METOTbI
3aIUTHI CTEHOK.
OcobenHocTH
KOHCTPYKIIUH
ra3oreHepaTopos.

Koncnekr HCKOTOPLIX pa3acIOB IIO TEMC

4.8

Koucrpykius
TypOOHACOCHOTO
arperara.
Hasnauenue,
TTPUHITATT
paboThl,
3JIEMEHTBI
KOHCTPYKIIUH.
Kasuranmsa B
Hacocax,
BIIMSIHUE
XapaKTEePUCTHK
THA na
BEJIMUMHY
JTaBIICHUS

Koncnekr HCKOTOPBIX pa3aciIOB I1IO TEMC




HajJayBa 0aKoB.
Koncrpykuus
TPYTUX
arperaTon
CHUCTEMBI

1oAYy TOILJIMBA.
KommoHoBka
KP/I.

8 PakeTHblie KoHcIekT HEKOTOPBIX pa3/eioB IO TEME 4
JIBUTATEITN
TBEPAOTO
TOILJINBA.
MexaHusm
FOpEeHUs
TBEPABIX
TOILJIUB,
0COOEHHOCTH
pabouero
rporiecca,
0COOEHHOCTH
KOHCTPYKIIUH
PATT.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MN
UNnterpanbHas MoAenb 00pa3oBaTEIbHOrO Mpollecca MO JUCHUIUIMHE (POpMUPYIOT
TEXHOJIOTUM  METOJIOJIOTUYECKOT0  YPOBHS: TEXHOJOTHS TMO3Tarnoro ¢GopMHpPOBaAHUS
YMCTBEHHBIX [JI€ACTBUH, TEXHOJOTUS pPa3BUBAIOIIETO OOYYEHHUS, 3JEMEHThl TEXHOJOTUU
Pa3BUTHS KPUTHYECKOTO MBIIIUICHHUS, caMOyIipaBiienre. Ha 3aHATUSIX UCTIOIB3YIOTCSI METOIbI
aKTUBHOTO 00yueHus, kak «I[Ipobnemuas nexius». [lepen nusyuenrem Mojynst 0003HaYaeTcs
npobyieMa, Ha peleHrne KOTOpoil OyAeT HampaBieH BeCh MOCIEAYIONMINI MaTepral MOIYJIsL.
[Tpy yTeHUMU JEKIMU HCHOJIB3YIOTCS MYJbTUMEOUNHBIE Mpe3eHTauuu. [Ipu BBIMOJIHEHUN
MPAKTUYECKUX pabOT HCIOJb3yeTCsl MpPUEM HHTEpaKTUBHOTO oOyueHust «Keiic- meTomy»:
CTYJIEHTaM BBbIJAETCA 3aJaHKE ISl MOATOTOBKHU K BBIIIOJHEHUIO pa0OTHI; C MPENoaBaTeieM
o0cyxaaercs Ledb pabdOThl U XOJ €€ BBIINOJHEHUS; LeNIb AHAIU3UPYETCS C PA3HBIX TOUEK
3pEHUS], BBIABUTAIOTCS TUIIOTE3bl, JENAIOTCS BBIBOABI, AHAIU3UPYIOTCS MOJYYEHHbIE
pe3ynbTaThl. PekomeHAyeTcs HUCIOJb30BaHHWE HWH(POPMAIIMOHHBIX TEXHOJOTHH TIpHU
OpraHM3aIii KOMMYHHMKAIIUA CO CTYJEHTaMHU JUIS MPEIOCTaBICHUS MH(DOpMAllUK, BblIada
pEeKOMEeHIallNi U KOHCYJIbTUPOBAHUS IO ONIEPATUBHBIM BOIIPOCaM (JIEKTPOHHAS [1OYTA).

8. OLUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOYHOM ATTECTALIUU
Bonpocer x 3avery: 1. Kiaccudukamus peakTUBHBIX ABurateieid. 2. JIBuUrateinpHbIE
YCTAHOBKM U J3HeprocucteMbl. 3. Buapl sHepruu, HCHOJIb3yeEMble B JABUTATEIILHON
yctaHoBke. 4. CrTpykTypHas cxema U KilaccupUKaIUs JIBUTATEIbHBIX YCTAHOBOK.
5. AtmocdepHble IBUTATENN, UX OCOOCHHOCTH M OOJACTH MPUMEHEHHsS. 6.  YCTpOHCTBO
BP/I. 7. PakeTHble ABUraTeIbHbIE YCTAHOBKU. 8. BUABI XUAKUX U TBEPAbIX PAKETHBIX
TOIUIUB, OCHOBHbIE XapaKTEePUCTUKHU KaMephbl CropaHust u JIBUTATES.
9. TazorepmoaumHamuueckue Tpolieccbl B Kamepe cropanuss u comuie  JKP/I.
10. PacnibuieHre, CMeEIIEHHE W TOpPEeHUE KOMIIOHEHTOB B Kamepe. 11.DmemeHTHl Teopuu
dopcynok. 12. TepmonuHaMuUeckue XapaKTepUCTUKU TPOAYKTOB cropanus. [lotepu B
kamepe cropanus u cormre. 13. IToHsaTHe 0 HEYCTOMYMBOCTU pabouero mpoiiecca B Kamepe.
14. Dnementsl Teopuu GopcyHok. 15. TepmMoauHamMudyeckre XapaKTePUCTUKU IMPOAYKTOB
cropanus. 16. ITorepu B kamepe cropanus u cormuie. 17.IloHsiTue 0 HEYCTONYMBOCTH
pabouero npoiiecca B kamepe. 18. KoHcTpykiusa kamepsl cropanus. HazHaueHue v mpuHIMIIT
pabotsl ee anmeMeHTOB. 19. [Iporecchl TemiooOMeHa B KaMepe, MPOTOYHOE OXJIAKIECHUE U
JPyTre METOIbI 3aIUThI CTeHOK. 20. OCOOEHHOCTH KOHCTPYKIIUU Ta30T€HEPATOPOB.



9. YYEBHO- METOANMYECKOE U NTHO®OOPMALIMOHHOE OBECIIEYHEHUME
YUEBHOTI O ITPEJIMETA

a) IuTepartypa
1. Epoxun, b. T. Teopuss u mpoekTUpoBaHUE pPaKETHBIX ABUraTtenei : yueOHuk/ b. T.
Epoxun. — Camnkr- IletepOypr : Jlaup, 2022. — 608 c. — ISBN 978-5-8114-1720-9. —
Tekcr : anmextponnsiii // JlaHb : amekTpoHHO- OMOMMoTeunas cucrtema. — URL: https:/
e.lanbook.com/ book/211886 (mata obpamenus: 11.04.2024). — Pexum npocryna: mist
ABTOPH3. TIOJIb30BATEIICH.
2. Munamwvs, A. . OCHOBBI TEOpMHM W TIPOCKTUPOBAHHS I>KUIKOCTHBIX PaKETHBIX
JIBUTATEIeH Majod Taru: ydeOHoe mocobwe: B 2 wyactsax/ A. I MwunamwmH, Bb. b.
ITerpukesuy ; nox penakuueit b. b. IlerpukeBnua. — Mocksa : MI'TY um. H.O. baymana,
[6. 1.]. — Yactp 2 — 2014. — 45 c. — ISBN 978-5-7038-4015-3. — TeKcT : 31eKTpOHHBIH //
Jlanp : anexkTpoHHO- OubauoTeuHas cucrema. — URL: https:// e.Janbook.com/ book/62055
(mata obpamenus: 11.04.2024). — Pexxum goctyna: 1j1s aBTOpPHU3. OJIb30BaTEIICH.
3. Cyxos, A. B. TBepaple pakeTHble TOIUIMBaA : yueOHOe mocobue/ A. B. Cyxos, M. B.
Trorae, M. M. ®@emeHoxk ; o penakmueit A. B. CyxoBa. — Mocksa : MI'TY um. H.O.
baymana, 2006. — 28 c.— Texkct : anekTpoHHblid // JlaHb : 2JeKTPOHHO- OMOIMOTEYHAS
cuctrema. — URL: https:// e.lanbook.com/ book/58420 (mata oOpamenus: 11.04.2024). —
Pexxum moctyma: 1 aBTOpU3. MOJTB30BATENICH.
4. TasprommH, C. C. TBepaoTenbHOE MOJEIUPOBAHUE KAMEPBI PAKETHOTO IBHUIATENS C
npumererreM cuctemMbl CATIA: meTon. yka3aHus K BBIITOJHEHUIO JTaOOPATOPHBIX paboT 1o
Kypcy «ABTOMAaTH3aIUs MPOCKTUPOBAHUS PAKETHBIX JBUTATENCH» : YIeOHO- METOIUYECKOE
nocobue / C. C. I'aBpromnH, A. P. [Tonauckuit, /1. A. SAroguukoB. — Mocksa : MI'TY uwm.
H.D. baymana, 2012. — 44 ¢. — Tekcr : 37eKTpOoHHBIH // JIaHb : 37IeKTPOHHO-OMOIMOTeYHAS
cuctema. — URL: https:// e.lanbook.com/ book/58414 (mata obGpamenus: 11.04.2024). —
Pexxum noctyna: 1t aBTOpu3. OJIb30BATENIEH.
5. TommmBa XHUIKOCTHBIX paKeTHBIX nBurateieit/ mon pemakuuedn A. B. CyxoBa. —
Mocksa : MI'TY um. H.D. Baymana, 2011. — 37 c.— Texkcr : anmekTpoHHbIl // JlaHb :
3NEKTPOHHO- OnbmmoTeunast cucrema. — URL: https:// e.lanbook.com/ book/52307 (mata
oOpamenus: 11.04.2024). — Pexxum qocTyna: ajisi aBTOPH3. TTOJIb30BATEIICH.
6. Bamypun, B. O. DHeprernueckne XapaKTEPUCTUKU TBEPIbIX U TMOPHUIHBIX TOIUIUB U
OTIpe/IeICHe OCHOBHBIX IIapaMETPOB paKETHBIX ABUTATENCH : ydueOHoe mocoome/ B. O.
Bamypun, b. b. IlerpukeBuu, /. A. UymaeB. — Mocksa : MI'TY um. H.D. baymana, 2010.
— 36 c¢. — Tekct : anmekTpoHHbIH // JIaHb : 371eKTpOHHO- OnbmmoTeunas cucrema. — URL:
https://e.lanbook.com/book/52299 (mata obpamenus: 11.04.2024). — Pexum mocryna: s
aABTOPH3. TIOJIb30BATEIICH.

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne HaumeHnoBanue Onucanue
1 |[7-Zip BbecninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
http://www.7-zip.org/license.txt.
2 | http:// DOneKkTpoHHO- Oubnauoreunas cuctema IPRbooks -
www.iprbookshop.ru/ Hay4HO[| 0Opa3oBaTeIbHBIMpPECYpC IS pEIIeHUs 3a7ad

00y4eHus B

Poccum un 3a pyOesxkom. YHuKanpHas miatgopma
OBCIPRbooks o0beaunsieT HOBee HHGOPMALIMOHHbBIE
TEXHOJIOTHH U YUEOHYIO JTUIICH3NOHHYIO JINTEPATYPY.
Kontent OBC IPRbooks oTBeuaet TpedboBanusIM
cTaHIapTOB BhIcHIeH 1KoJbl, CI1O, TOMoOTHUTETFHOTO U
nuctaHimonHoro oopasosanus. bC IPRbooks B moHOM
00bEME COOTBETCTBYET TPEOOBAHUSIM 3aKOHOAATENIHCTBA
P® B chepe obpazoBaHms.

3 | http:// DneKTpoHHas bubanoTeuHas cucrema «M3maTenbcTBa
www.e.lanbook.com Jlanb», TEMaTUUECKHE ITAKETHI: MaTEMaTHKa, PU3HKA,




HMHXKXCHCPHO-TCXHUUYCCKUC HAYKHU, XUMUI.

4 | http://elibrary.ru Hayunas anexTpoHHast Ou0IMOTEKa KypHAIIOB

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne HaumeHnoBanue Onucanue

1 | http://ecoruspace.me/ Ecoruspace.me. Mudpopmarmonnsiit Iurepuer- caift
IOCBSILEH CYLIECTBYIOIIIEHN 54 IUIAHUPYEMOM
paKeTHOl | KOCMHYECKOMEXHUKE.

2 | www.vniiem.ru AO «Hay4yHo- mpou3BOJACTBEHHAS KOPIOPAIHS
«KocMmuueckue CHUCTEMBI MOHHMTOPHUHTA,

MH(POPMAITMOHHO! |  yIIPaBIISIIONTU@ 3JIEKTPOMEXaHUUECKHE
CHUCTEMBI UMEHU
A.I". Mocudpsaa»

3 [ www.makeyev.ru AO «I'ocynapCTBeHHBIN paKeTHBIN LEHTP UM. aKaJeMUKa
B.I1. MaxkeeBa»

10. MATEPUAJIIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
INMPEJIMETA
3aHATUS 1O JTUCHUIUIMHE IPOBOATCS B CIEIUATBHBIX ITOMEIICHHSX, MPEICTABISIONINX
co00li yucOHBIC ayaUTOPUM JUISI MPOBEACHHUS 3aHSATHH JICKIIMOHHOTO THUIIA, 3aHITUI
CEMHHAPCKOTr0 THUIIA, MPAKTHYECKUX PabOT ¢ TabOpaTOPHBIM 000PYIOBAHUEM, I'PYIIIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOH aTTEeCTAILIMH.
CrneuuanbHble  TOMEIIEHUS  YKOMIUICKTOBAHBI  CIEIUAIU3UPOBAHHOH  MeOeaplo U
TEXHUYECKUMH CPEIACTBAMU OOYYEHMS, CIYXKAIIUMH IS IPEACTaBIICHUS  y4eOHOM
nHpopManuu OOJBIIONW ayaUTOpPUU. Bce IomelneHusl, B KOTOPBIX IPOBOJSTCS 3aHSITHS,
COOTBETCTBYIOT JEWCTBYIOIIMM IPOTUBOMOKAPHBIM MpaBujiaM © HopmaM. Kaxmabrii
oOyyaromuiics oOecrieueH WHIWBHIYaTbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMaM U K 3JIeKTPOHHOH uH(popManmoHHO[] obOpa3oBaTelbHOITpEae
yauBepcutera. CaMocTosTelbHass paboTa 00YYarOIIUXCsS OCYIIECTBIISICTCS B IOMECIICHHSX,
OCHAIIIEHHBIX KOMITBIOTEPHOM TEXHUKON C BOBMOXHOCTBIO MOIKIIOUeHUS K ceTH «MHTepHeT»
u obecrieyeHHEM JOCTyla B 3JIEKTPOHHYIO HH(POPMALMOHHO- OOpa30BaTEIbHYIO CpPEIy
yHUBepcuTeTa Ha 3aHATUSX MpUMEHSIETCs ClleAyollee TeXHnueckoe obopyaoBanue: [1I9BM
Ha 0a3e nmporieccopa IntelPentium, mpoexTop.



