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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHME CTAPTOBOI'O ObOPYJIOBAHUSA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUNYUYECKUX AIIITAPATOB
NBanog IleTp KoHcTaHTUHOBUY, acCUCTEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INPOEKTUPOBAHUE CTAPTOBOTI'O OBOPYJOBAHUSA

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:

IICK-3.3 — crocobHOCTh TPOEKTUPOBaTh M KOHCTPYMPOBaTb MeXaHWUecKHe KOHCTPYKLWH, CUCTeMbI U
arperarsbl JieTaTeJIbHBIX armnapaToB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-3.3

3HAHUA:
3HAThb Me€XdHNYeCKHe KOHCTPYKLWH, CUCTEMBI U darperaThl JIETATE/IbHLIX allllapaTOB;

YMmeHus:
YMeTb TIPO€KTHPOBATE W KOHCTDYHMPOBATH Me€XdHHMUYECKHE€ KOHCTPYKLWH, CHCTEMBbI

JieTaTe/IbHBIX allllapaTOB;

HABbIKU:
CIIOCOOHOCTb TIPOEKTHUPOBaTh M KOHCTPYHPOBAaTh MeXaHWUeCKHe KOHCTPYKLMHM, CUCTEMbI M arperathl

JieTaTeJIbHBIX allliapaToB.

N arperarsl



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Oucuunnaa ITIPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJOBAHUS siBnsieTCst AUCLUTIIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110

HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
ITPOEKTNPOBAHVA PAKETHBIX 1 PAKETHO-KOCMMNYECKNX KOMIIVIEKCOB.

Cogepx(aHI/‘IJe OUCIUTIZIVHBI ~ SIBJISIETCST  OCHOBOM  yia  ocBoenusi auciuruiud: JUHAMMUMKA
KOHCTPYKIIUN.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e [ICK-3.3 — CriocobeH NMpoeKTHpOBaTh ¥ KOHCTPYUPOBAaTh MeXaHUUYeCKre KOHCTPYKLMH, CUCTEMBI U
arperarsl JleTaTe/IbHbIX arrapaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-3.3

Paspen 1. Beegienue. Pojib 1 MeCTO cTapTOBOro 060pYA0BaHHs MPU TIOATOTOBKE U
TIpOBe/IeHHIO TTycKa paket. O61ue Tpe6oBaHusI, TIPe/bsB/sieMble K CTAPTOBOMY
o6opyzoBaHuto. Knaccudukalis ctapToBoro 060py/0BaHus.

N

Paspen 2. Harpy3kw, AeiicTByIoL#e Ha CTapTOBOE 000py/A0BaHHe MPH KcrTyaTanuu. 1.2.
Becossle Harpy3ku. 1.3. VIHepLjOHHbIe HArPy3KH, Harpy3Ky IPY KauaHWHU Ipy3a, Harpy3ku
TpY Kauke U ceficMuueckye Harpysku. 1.4. TpaHcropTHbIe Harpysku. 1.5. Betposas Harpyska.

14

10

Pa3paen 3. Bonpocs! yCTOHYHBOCTH arperaroB CTapToBoro odopyaosanus. Kpurepun
ycTOl:I‘-IHBOCTH arperaros CTapToOBOTO OﬁopyAOBaHl/Iﬂ‘ HonepeqHaﬂ yCTOﬁ‘-IHBOCTb arperatros
TpY JABMXKEHUH TI0 KOCOTOpY. YCTOMUMBOCTB arperara rpHy JBH)XeHUH 110 KOCOTopy B
TPO/I0JIbHOM Harpae/eHuH. OLieHKa YCTOHYUBOCTH IPY30MObEMHBIX KPAHOB.

12

10

Paspen 4. MexaHu3M nojbéma cTpesibl ¢ rpy3om. HasHaueHue 1 cocTaB MexaHu3Ma
noAbEMa CTpeJibl € rpy3oM. MeToauKa /i/1st pacyéTa OCHOBHBIX TlapaMeTPOB MeXaHH3Ma
noAbEMa rpysa. DHepreTrka NpHBoJa MexaHU3Ma MoJbEMa CTpeJIbl € TPy30M. PacueTs! Ha
TIPOYHOCTb.

18

10

10

Paszpen 5. YcTpoiicTBO BB M TOPM30HTHP arperara. HasHauenue u
COCTaB YCTPOICTBA BbIBEIIMBAHUS U TOPU30HTUPOBaHYsl. BHelllHWe Harpysky, JelcTBytoliye
Ha arperart 1 Ha [JOMKpaThl IpH BbIBeLIIMBaHUM U TOPU30HTHPOBAHUHM arperara. BriGop
OCHOBHBIX 11apaMeTPOB YCTPONCTBA BbIBEIIMBAHMS U TOPU3OHTHPOBaHUs. PacueTsl Ha
TPOYHOCTb.

14

10

Paspgen 6. Mexanu3sm nogbéma rpysa. HasnaueHue 1 coctaB MexaHu3Ma NofgbéMa rpysa.
OCHOBHbIe TTapaMeTpbl MeXaHH3Ma Tofbéma rpy3a. Knaccuduxkaiys MexaHH3MoB MoJbEéMa
rpysa. MeToauKka /st pacuéTa OCHOBHBIX TlapaMeTpOB MexaHu3Ma rnoJbéma rpysa Pacuer Ha
MPOYHOCTb Y3/I0B U JleTaseil MexaHu3Ma.

11

10

Pa3pgen 7. MexaHu3M BpalleHHsl IOBOPOTHO# yacTu. HasHaueHue M cOoCTaB MexaHW3Ma
Bpall|eHusl TOBOPOTHOM YacTu. BHellHNe Harpy3KH, lelCTBYIOIe Ha MeXaHHU3M BpallleHHs
TIOBOPOTHO# yacTu. PacyéT norpe6sieMoii MOLIHOCTH ¥ TOPMO3HOTO MOMeHTa Ipu pabote
MexaHH3Ma BpallleHHsl TOBOPOTHOM YacTH.

11

Paspen 8. YcTpoiicTBO BEIABIIKEHHUA CeKIUH MHOT0 CeKIIHOHHOH cTpesibl. Ha3HaueHne u
COCTaB YCTPOMCTBA BhIZIBIKEHHs CeKLUI CTpeibl. BapuaHThl IPUBO/A BbI/IBKEHUS CEKLIUH
cTpesibl. BHelllHHe Harpy3Ky, JelCTBYIOLLMe Ha MPUBO/, BBIABIKEHUS CEKLIUI CTperbl.
ANTOPUTM OTpe/ie/IeHHs1 CTaTU4eCKOr0 COMPOTHB/IEHHsI TP Pa3/MUHBIX CXeMax TPUBOJA
BBIJIBIDKEHHsI CEeKL{|H CTpeJIbl.

13

10

Paspen 9. PacuéT rpynmnoBoro 6o/1ToBoro coefuHeHus. MeToauKa /st pacuéra rpynioBOro
60/1TOBOTO COeZMHEeHHMs TIPY KOHTPOIMPYEeMOM MOMEHTe 3aTsDKKH. MeToauKa fi/ist pacuéra
IPYIIOBOro 60/ITOBOr0 COeMHEeHH sl PY HEKOHTPOIMPYEMOM MOMEHTE 3aTsDKKH.

10

Pa3pen 10. . OcHOBHBIe NO/IOKEHHs NIPH PacyéTe Ha NPOYHOCTh, XKECTKOCTh U
YCTa/IOCTHYI0 IPOYHOCTh. [IONYCTHMbIe HANpPsDKEHHs 1 He0OXO/MMBle 3arachl PU pacuéTax
Ha NpoYHOCTb [ToHATHE KECTKOCTH KOHCTPYKLIMH, KPUTEPUH JKECTKOCTH. PaKTOPEI,
OorpeesIsIIoLLHe )KECTKOCTb KOHCTPYKLMi. KOHCTPYKTHBHBIE Cr10CO6bI TIOBBILLIEHHS )KECTKOCTH
KOHCTPYKLMA. BOrpockl HeCyIMX MeTallIoKOHCTPYKLMI COMPOTHB/IEHHE yCTaNoCTH
MaTepuasa Ipy LUK/IMYeCKUX Harpyskax .

12

Pazpen 11. KypcoBoii mpoeKT. AHa/li3 UCXOZHBIX JJAHHBIX K KyPCOBOMY MPOEKTY, a TaKKe
CyL|eCTBYIOLMX KOHCTPYKLIMIA Y3/10B, MEXaHU3MOB U arperaToB, KOTOpble aHa/I0TMYHbI
3a/JaHHBIM /1151 pa3paboTKH B KypCOBOM MpPOeKTe, BbIGOp 1 060CHOBaHHe NIPHHSTOTO B
pesyJibTare aHajM3a TeXHHUeCKoro perenus.[IpoBesjeHre HeOOXOAUMBIX ITPOEKTHO-
KOHCTPYKTOPCKHX M PaCUETHBIX PaGOT 110 CO3/JaHMI0 KOHCTPYKLIUM y3/1a, MeXaHU3Ma Ui
arperara, y/{0B/IeTBODSIIOLIEr0 TeXHUYECKOMY 3a/JaHHUI0 K KYPCOBOMY MPOEKTY.

24

20

20

Bcero 3a 7 cemecTp

144

68

34

34

76

100

Bcero no gMCHUIUINHE

144

68

34

34

76

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Homep u
HavMeHOBaHHe
paspgena
JAUCLHILIUHBI

Tema MNPAKTHYECKOIr'0 3daHATUA

Oo0neMm,

ayp.
JacoB

Pasgen 1. Beepenue.

Vi3yyeHue posid ¥ MeCTa CTapTOBOT0 000py/0BaHUsI TIPH MOJITOTOBKE U
MPOBE/IEHHIO MyCKa PakKeT, 001X TpeboBaHWM, MPebIBIIEMBIX K
HEMY U KJIacCU(UKAIMU CTapTOBOTO 000PY/I0BaHUS.

Pazpen 2. Harpysku,
JeNCTByIOLIMe Ha
CTapTOBOE

Vi3yuyeHue BeCOBBIX U BCEX BU/J0B UHEPLMOHHbBIX Harpy30K,

JIeHCTBYIOIMX Ha CTAPTOBOe 000PYZOBaHHe TIPY SKCIUTyaTaliH,
obopyzi0BaHHe TIPH  |BKJTFOYAsi TPAHCIIOPTHBIE HArPY3KH.
9KCIUTyaTalyH.

Pasgen 3. Borpocel

6

V3yyeHue KpUTepreB yCTOWYMBOCTH arperaToB CTapTOBOIO
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YCTOWUYMBOCTHU
arperaroB CTapTOBOTO
obopyzoBaHusI.

000py/Z10BaHus B IBW)KEHUH U Ha CTOSTHKe. VI3yueHHe TorepeyHoM
YCTOWYMBOCTH arperaToB Ipy JAB)KEHUU 110 KOCOTOpY U
YCTOMUMBOCTH arperara IpH JABWKEHUH 110 KOCOTOPY B MPOZ0ILHOM
HanpaBieHuH. OLjeHKa YCTOMUMBOCTU TPY30MOABEMHBIX KDaHOB.

Paszpen 4. Mexanusm

V3yyeHue cocTaBa MexaHH3Ma MOALEMA CTPeJIbl C TPY30M, ero

4 |nmopbéMma CTpe/bl C  |OCHOBHBIX ITapaMeTpoB. M3yueHne MeTOAVKU pacuéTa OCHOBHBIX 5
IPY30M. rapamMeTpoB MeXaHu3Ma.
Pazpen 5. YcrpolictBo
BbIBeLLINBARS I W3yueHne cocTaB MexaHu3Ma BbIBEIIIWBAHUS U TOPU30HTHPOBaHUS
5 arperara, BHEIIIHUX Harpy3okK, JelCTBYIOLUX Ha Hero. V3yueHue 4
TOPU30HTHPOBAHUS o
KOHCTPYKLMI JOMKpPaTOB.
arperara.
N3yuenne cocTaBa MexaHu3Ma IOAbEMA I'Py3a, er0 OCHOBHBIX
6 Pa3pmen 6. MexaHu3M |mapaMeTpOB U MeXX/IyHapOJHOM KiacCU(UKalMi MeXaHU3MOB 7
rnojgbséma rpysa. nogbéma rpysa. MsyueHve MeTO4VKM pacyéta OCHOBHBIX [lapaMeTpOB
MexaHH3Ma.
Pasgen 7. Mexanusm |M3yueHue cocTaBa MexaHU3Ma BpalljeHHs TOBOPOTHOM UacTH,
7  |BpalleHus BHEIIIHUX Harpy3okK, AeHCTBYIOIIUX Ha Hero, a TakKe pacuéra 2
TIOBOPOTHOM YacTH.  |1OTpebsisieMOi MOIIIHOCTH U TOPMO3HOTO MOMeHTa Tipu paborte
W3yueHne cocTaB yCTPOWCTBA BbIABWKEHUSI CEKL{UI CTPeJIbl, @ TaKKe
Pa3men 8. YcTpoiicTBo|BapHaHTOB MIPUBO/A BBIBIKEHUS CEKI[Hii cTpebl. M3yueHue
g [BBUABIKeHHSA CeKLUi |BHELIHUX Harpy30K, JeMCTBYIOL[MX Ha MPUBOJ, BbIIBIKEHHUS CEKIU 4
MHOT'0 CEeKLJUOHHOM  |CTpesibl U aJITOPUTMOB AJ1s1 OTIpeZie/IeHUs] CTaTUUeCKOro
CTpeJIbI. COMPOTUBJIEHUS TIPY PA3/IMUHBIX CXeMaX MPUB0/A BbIJBIKEHUS
CeKLIUU CTpesibl
Paspen 9. Pacuér
g [rpymmoBoro V3yyeHne MeTOAMK [Jisl pacyéTa rpymIoBoro 60/ TOBOr0 COeAUHEHHUs 2
GonToBOTO [IpY KOHTPO/IUPYEMOM U HEKOHTPOJIMPYEMOM MOMEHTe 3aTsDKKU.
COe/IHeHUsI.
Pazgen 10. .
OcHOBHBIE .
Vi3yyeHue BeIMUMH JIOMTYCTUMBIX HAMPSHKEHUH W HeOOXOAUMBIX
TIOJIOKEeHUST TIPU N N
ACUETe Ha 3aracoB MPY pacuéTax Ha MPOUHOCTh, TOHSTHUS )KECTKOCTH
10 ﬁ OUHOCTE KOHCTPYKLMH, KpUTepHeB )KECTKOCTU U (DaKTOPOB, OTIpeZestoLye 4
P ’ JKECTKOCTBH KOHCTPYKLIMH, a TaK)Ke KOHCTPYKTHUBHBIX CTIOCOO0B
>KECTKOCTb U N o
TIOBBIIIEeHHS )KECTKOCTH KOHCTPYKLIMH
YCTaZI0CTHYIO
[IPOYHOCTb.
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3aaHus
n/n pa3pena 4acoB
JAUCHUIIUHBI
Pazpnen 2.
Harpy3ku,
OHCTBVIOMIIE Ha N3yueHne BeCcOBBIX 1 BCeX BH/I0B MHEPLIMOHHBIX Harpy3ox,
1 ?Ta TO]}BIOELH JeWCTBYIOIMX Ha CTapTOBOe 000PyZ0BaHMeE MPU KCIUTyaTaliH, BKJIFOUast 5
P TPaHCIOPTHbIE HArPY3KHU.
obopyznoBaHue TIpy
JKCIUTyaTaLyiuy.
Pazgen 3. o
BOHDOCH! N3yueHnie KpyuTepreB yCTOWYMBOCTH arperaTtoB CTapTOBOrO
CTOI;,ILIHBOCTH 000py/IoBaHYs B IBIPKEHUH U Ha CTOSTHKE. VI3yueHue monepeuHoi
2 Zr eraTOR YCTOMUMBOCTH arperaTos IPH JBW)KeHUH 10 KOCOTOPY U YCTOMYMBOCTH 6
CTg TOBOLO arperara IIpU [IBW)XKEHUH 110 KOCOTOpPY B MPOJ0JILHOM HallpaB/IeHUH.
P OrjeHKa yCTOMUMBOCTH TPY30MOABEMHBIX KDAaHOB.
obopyzoBaHus.
Pasgen 4. N3yueHue cocraB MexaHu3Ma I0LbEMa CTpesIbl C TPY30M U TUIIOBBIX
3 MexaHusm KOHCTPYKLUH Y3/10B, BXOJSIIUX B €r0 COCTaB, a TaK)Ke a/ifOPUTMa 10
nofbEMa CTpeJbl C (pacyéTa NMpuBOJa MOAbEMA CTPeJsIbl C TPY30M, BKJIHOUAst [IPU 3TOM PacuéT
Py30M. 110 BEIOOPY OCHOBHBIX [IapaMeTPOB MPHUBOAA.
4  |Paspen 5. N3yyenne cocTaBa MexaHU3Ma BbIBelLlIMBaHUS U TOPU30HTUPOBAHUA 7
7 25494




YcTpoiicTBO
BbIBELIMBaHUS U

arperara, BHELIIHUX Harpy3ok, JIefCTBYIOIIMX Ha arperar 1 Ha JJOMKpaThl
TIpY BBIBEILIMBAHMY M TOPU30HTHPOBAHUY arperara.

TOPU30HTUPOBAHUS
arperara.
Paszien 6. N3yuenue COCTaB MexaH13Ma noJbEMa CTpesibl C TPY30M U THUITOBBIX
5 [Mexammsm KOHCTPYKLMH 37108, BXOJALUX B €r0 COCTAB, a TAK)KE airoputMa 6
nobEMa rpysa. pacuéTa TpUBo/Aa MobEMa CTpeJbl C TPY30M, BK/IOUasi TIPU 3TOM PACUéT
TI0 BBIOOPY OCHOBHBIX [TaPaMeTPOB TIPHUBO/A.
Pazgen 7.
MexaHn3M N3yueHue cocTaBa MexaHu3Ma BpalljeHHs] TOBOPOTHOM YaCTU, BHEIITHUX
6 |BpalleHus Harpy3o0K, /IeMCTBYIOIIMX Ha HEro, a Tak>Ke pacyéTa rnorpedsisieMoi 6
TIOBOPOTHO# MOIITHOCTH ¥ TOPMO3HOTO MOMeHTa Tipu pabore.
YyacTH.
Pazgen 8. . .
VeTpoiCTBO N3yyeHue cocTaBa yCcTpoiicTBa BbI/{BIDKEHHS! CeKLIH CTpesibl 1
BapHaHTOB MPUBO/A BBIABIKEHUSI CeKI[Uii CcTpesbl. M3yueHre BHEIHUX
7 |PPIABMKEHIA Harpy3Ku, eMCTBYIOIIMe Ha TTPUBOJ, BLIABIKEHUS CeKI[1ii CTpesbl 1 6
Egﬁﬁgﬁ;%m a/IrOPUTMA OMpPe/ie/IeHNs CTaTHYeCKOrO CONPOTUB/IEHHS NIPH Pas/THIHbIX
CcxeMax MPUBO/iA BbIIBIKEHUS CEKLIUN CTpPeJIbl
CTperbl.
Paspen 9. Pacuér
g |rpymmoBoro V3yueHne METOAMK pacuéTa TPyIIIOBOTO OOITOBOTO COeIUHEHMUS TTPU 5
GonToBOTO KOHTDOJIUPYEMOM U HEKOHTPOJIMPYEMOM MOMEHTe 3aTsKKU
COe/IHeHUsl.
Pazpen 10. . o
OCHOBHbIE I/IBYHEHI/I? Be/IMUMH /0Ty CTUMbIX HarpsLKeHuH 1 HEO6X0,£[I/IMBI)E 3aracoB
MIpY pacyéTax Ha MPOYHOCTb, TOHITUS KECTKOCTA KOHCTPYKLIUM,
T10JIO)KEHUS 1Y i N
i KPUTEPHEB >KECTKOCTH U (haKTOPOB, OTPeIe/ISIOIINE KECTKOCTh
g [pacuerera KOHCTPYKILIUH, a TAK)Ke KOHCTPYKTUBHBIX CIIOCOOOB TOBBIIIEHHST 5
?K%?TIESEI:’H JKECTKOCTU KOHCTPYKIIHIA. I/IaqueHHe BOTIPOCOB, CBSI3aHHBIX C PaCUETOM
YCTANOCTHYIO HeCyIlIUX MeTa/JIOKOHCTPYKL[MM Ha YCTaJ0CTHYH IPOYHOCTh MpU
LMK/IAYeCKUX Harpy3kKax.
MPOYHOCTb.
AHasnu3 UCXOJHBIX JaHHBIX K KYPCOBOMY TPOEKTY, a TaKKe
10 CyI1[eCTBYIOIIUX KOHCTPYKLIUM y3/10B, MEXaHW3MOB U arperaroB, KOTOpbIe 6
aHaJIOTUYHBI 33/JaHHBIM [I7Is1 pa3pabOTKU B KYPCOBOM TIPOEKTe, BLIOOP U
Paspen 1} ) 000CHOBaHWe TIPUHSATOTO B Pe3y/IbTaTe aHa/ln3a TeEXHUUECKOTO PelieHMsl.
KypcoBoli nipoexr. —
ITpoBeseHne HeOOXOAUMBIX POEKTHO-KOHCTPYKTOPCKUX M PACUETHBIX
11 paboT 10 Co3aHUI0 KOHCTPYKLIMH y3/1a, MEXaHU3Ma W/ arperarta, 14
Y[,0BJIETBOPSIIOLLIET0 TEXHUYECKOMY 3a/laHUI0 K KYPCOBOMY ITPOEKTY.
Bcero 3a 7 cemectp 76

3.4. KypcoBoii mpoeKT

INEPNO],
NCITIO/THEHUA IIV/TAHUPYEMOE
COAEPKAHUE STAIA (Hegenu BPEMHI (uac)
ceMecTpa)
Ortan 1. AHanM3 UCXOAHBIX AaHHBIX, & TAKXKe CYIleCTBYIOLIUX
KOHCTPYKL[MH y3710B, MEXaHHW3MOB U arperaToB, KOTOpPble aHA/IOTUUHBI
3aJIaHHBIM [|71s1 pa3pabOTKHU B KyPCOBOM IIPOEKTe, BEIOOD U 2-6 10
060CHOBaHMe NPUHSTOTO B pe3y/bTare aHalri3a TeXHHYeCKOro
pelLleHus.
Jran 2. TTpoBesieHre HeOOXOAUMBIX TIPOEKTHO-KOHCTPYKTOPCKUX 1
pacuéTHbIX paboT Mo CO3/jaHMI0 KOHCTPYKLIMM Y371, MeXaHU3Ma Uin 6-12 20
arperara, yZIOB/IeTBOPSIIOLLIEr0 TEXHUYEeCKOMY 3a/laHUI0 K KYPCOBOMY
TIPOEKTY
Iran 3. OdopmieHHe MOSICHATE/ILHON 3alTUCKU U HEOOXOJUMBIX 13-16 6
yepTeken
Bcero 3a 7 cemecTp 36
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJIE/TI CEMECTPA
12/3/4] 5 [6] 7| 8 [9[10]11] 12 [13[14]15] 16 17
7 TexkK | JIP | KIT| TexK | | /I TekK JP| | OP| KII, gud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocThueckasi paboTa;
TekK — BOIpPOCHI [/151 TEKYILIETO KOHTPOJIS;
JIP — naboparopHas pabora;
KII — KypCoBO#1 IPOEKT;

mud. 3au. — auddepeHIPOBAHHBIN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[EHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx dpopmax:
JMarHoCThYeckas pabora;
BOIIPOCHI /I/ISI TEKYIIIero KOHTPOJIS;
JlabopatopHas paboTa;
KypPCOBOM MPOEKT.

IIpomexyTouHas arTecTaus IIPOBOAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. A. A.T'yces. . OcHOBBI ruzipaBnuky. Mocksa: FOpaiit, 2020, a1. pec.
. B. A. XpamogB. . OCHOBBI TeOpHH U TIPOEKTUPOBAaHKS YCTPOWCTB U cCTeM O0eBOTO >Kesie3HOA0POKHOTO
paketHoro Komruiekca. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 58 3k3.
3. B. A. XpamogB. . OCHOBBI TEOPUH U TTPOEKTUPOBAHUSI YCTPONCTB U CUCTEM DOEBOT0 >KeIe3HOI0PO)KHOT0
pakeTHOro Komriekca. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 351. pec.
4. B. A. XpamoB, C. A. SIkoB/neB. . 3eHUTHbIe pakeTHbIe cucTeMbl C-300. CIT6.BT'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2012, 551. pec.
5. B. T. Manukos, C. @. Komucapuk, A. M. Kopotkos. . HazemHoe o60opyzoBanue paket. M.: BoeHu3ar,
1971, 43 3Kk3.
6. B. I1. 3t03nukoB, b. E. Cunwisiiykos, B. b. CuHWIbIIMKOB. . MogempoBaHre MUKpOTpodust
nopoxxHoi HepoBHocTu. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2007, 31. pec.
7. U. A. Buprep, P. P. MaBmotog. . CorpotuBnienrie MarepuasioB. M.: Hayka. ['1. pea. ¢u3.-mat. mmr., 1986,
18 3k3.
. T. M. bamrra. . MammHocTpouTe/bHas rujpasiauka. M.: Mammnaocrpoenue, 1971, 21 3ks.
9. 10. A. Kpyrnog, b. A. Xpamog, 3. H. Ka6aHos. . CucTeMsl y1apOBUOPO3aLUTHI PAKET, arrapaTypbl 1
obopygoeanusi. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2010, /1. pec.
10. FO. A. Kpyrnos, B. Il. 3to31ukoB, b. E. CUHUIBIIMKOB. . PacuéT JuHaMUueCcKux 1
ra3oruIpoIvHAMUYe CKUX TIPOLIECCOB B MPUBO/IAX MObEMA C ra30BbIM akKymysisitopoM. CIT6.BT'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2005, 124 3K3.

N

o

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:

1. B. 1. Bpayzge, M. M. Tox6epr, Y. E. 3BsiruH. CripaBoyHUK 110 KpaHaM. T. 1 XapakTepuCTHKHA MaTeprasioB
u Harpy3ok. JLBI'TY "BOEHMEX" um. [. ®. YcTtruHoBa, 1988, 3 k3.

2. M. I1. AnekcanjipoB, M. M. T'ox6epr, A. A. KoeuH. CripaBouHUK 110 KpaHaM. T. 2 XapaKTepuCThKa U
KOHCTPYKTHUBHBIe cxeMbl KpaHoB. JL.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1988, 3 3k3.

5.3. Ilepuogrueckue U3gaHust:

1. Borpocsl 060poHHO# TexHukn. Cepust 16;
2. ledpopmaniyisi 4 paspylieHue MaTepuasos;
3. N3BecTust Poccuiickoil akafieMy pakeTHBIX M apTU//IEPUNMCKHX HayK.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [1.®.
YCTUHOBA;

3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ardopma FOpaiit. st By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcrept — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
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1. Microsoft Windows;
2. KOMITAC-3D V17.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.

12



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IMNPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJOBAHUSI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa IIPOEKTUPOBAHUE CTAPTOBOI'O OBOPYAOBAHMUMS sipasieTcst AUCLUIIAHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor TexHuku BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadeapoit A4 CTAPTOBBIE U
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TTCK-3.3 criocobHOCTh IPOEKTUPOBATh ¥ KOHCTPYUPOBAaTh MeXaHUUYeCKHUe KOHCTPYKIUH, CUCTEMbBI U arperarthl
JieTaTe/IbHbIX arnapaToB.

Conep)kaHue [WCLIMIUIMHBI OXBaThIBaeT KPYTI BOMPOCOB, CBSI3aHHBIX C TIPOEKTHUPOBAaHHWEM CTapTOBOIO
000pyZIOBaHMST PAKETHBIX M PAKETHO - KOCMUYECKHUX KOMIIJIEKCOB.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
e jabopaTopHasi paboTa;
e KypCOBOM IPOEKT.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenta (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IMNPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJOBAHUSI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 2. Harpy3ku, /iefiCTBYIOII[/ie HAa CTAPTOBOE 000pyAOBaH)e NPH YKCIUTyaTal{uu.

I/I3yqu1/1e BE€COBBIX M BCe€X BHM0B MHEPLIMOHHBIX

B. II. 3to3/11KoB, b. E.
CrHWIBIIMKOB, B. B.
CHHWIBIIMKOB. . MojenvipoBaHue
MUKPOIPOMUIS TOPOKHOM
HepoBHOCTH: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (2.3.4.5.)

Harpy3oK, /1efCTBYIOIIMX Ha CTapTOBOe 000PY/[0BaHHEe B. A. XpaMoB. . OCHOBBI TeOpHH 5
TIpY 3KCIUTyaTalliy, BK/I0Yas TPaHCIIOPTHbIE HAarPY3KHU. o
Y TIPOEKTUPOBaHUs YCTPOUCTB U
cucteM 60eBoro
JKeJIe3HOJOPOKHOT0 PaKeTHOr0
kommiekca: CIT6.BT'TY
"BOEHMEX" nwm. []. ®.
YctrHogsa, 2005 (7)
Wrtoro no pa3geny 2 5
Paspen 3. Bonpochl yCTOHYMBOCTH arperaroB CTapToBOro 0060pyAoBaHusI.
b. A. XpamoB. . OCHOBBI Teopyr
Y IPOEKTUPOBaHUsl YCTPOUCTB U
cucteM 60eBoro
JKeJIe3HOJOPOKHOT0 PaKeTHOTO
komrutekca: CIT6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2005 (16)
N3yueHne KpUTepUEB YCTOMUMBOCTH arperaToB B. W. Bpayzne, M. M. I'ox6epr, U.
CTapTOBOro 000PYZ0BAHUS B JBI)KEHUH U Ha CTOSTHKE. E. 3Bsrun. CripaBOYHUK IO
V3yueHue nornepeyHoi yCTOMUMBOCTH arperaToB MpH kpaHaM. T. 1 XapakTrepucTUKu 6
JBKEHUM 110 KOCOTOPY U YCTOMYMBOCTHU arperara rnpu MarepuasioB U Harpysok: JLBI'TY
JBWKEeHUU 110 KOCOTOPY B IIPOJ0JILHOM HallpaB/IeHUH. "BOEHMEX" um. [I. ®.
OreHKa yCTOMUMBOCTH IPYy30MOBEMHBIX KDAaHOB. YcruHoBa, 1988 (3.4.)
M. I1. Anekcangpos, M. M.
T'ox6epr, A. A. KoBuH.
CnpaBouHuK 1o kpaHam. T. 2
XapakTepucTuka u
KOHCTPYKTUBHBIE CXeMbI KDaHOB:
JLBEI'TY "BOEHMEX" um. . ®.
YctuHOBa, 1988 (2.3.4.)
Wroro no pa3geny 3 6
Pa3pen 4. MexaHu3M nognéma CTpesibl C TPy30M.
N3yueHue cocTaB MexaHu3Ma MoJbéMa cTpesbl ¢ Tpy3om u| FO. A. Kpymios, B. I1. 3to311KoB, 10
TUTIOBBIX KOHCTPYKIIMN y3/I0B, BXOJSAIINX B €r0 COCTaB, a b. E. CuHUIBIIMKOB. . Pacuét
14 25494



TaKyKe aJIrOpUTMa pacyéTa MprUBo/a MoAbEMa CTpeibl C
TPy30M, BKJIIOUast TIPH 3TOM PACUéT 10 BEIOOPY OCHOBHBIX
rapaMeTpoB IIPUBOJA.

JUHAMWYECKUX U
ra30TUAPOAMHAMUYE CKUX
MIPOLIeCCOB B TIPUBO/IAaX MOABEMA C
ra30BbIM aKKYMY/ISITOPOM:
CII6.BI'TY "BOEHMEX" um. [I.
®. Ycrunosa, 2005 (4,5.)
b. A. XpamoB. . OCHOBBI TEOpUH
Y TIPOEKTUPOBAHKS YCTPOUCTB U

cucremM 60eBOro

JKeJIe3HOIOPOXKHOT0 PAKETHOT'O

komriekca: CIT6.BI'TY

"BOEHMEX" um. [1. ®.

YctuHoBa, 2005 (11.)

Wrtoro no pa3peny 4

10

Pa3pen 5. YcTpoicTBO BbIBeIIUBaHMS

U rOPpU30HTHPOBAHUA drperdra.

N3yueHue cocTaBa MexaHM3Ma BhIBeIlIMBaHUS U
TOPU30HTUPOBAHUS arperara, BHEIIIHUX Harpys3okK,
JIeMICTBYIOIIMX Ha arperar v Ha IOMKPaThl IIPH
BbIBEILIMBAaHUY ¥ TOPU30HTUPOBAHWY arperara.

A. A.TyceB. . OCHOBBI
ruzipaBauky: Mocksa: FOpair,
2020 (2.3.4.)

b. A. XpamoB. . OCHOBBI TeOpuu
U TIPOEKTUPOBAHUS YCTPONCTB U
cucteM 60eBoro
JKeJIe3HOJJOPOKHOT'0 PaKeTHOTO
komrutekca: CIT6.BI'TY
"BOEHMEX" nwm. []. ®.
YctuHoBa, 2005 (12)

Wrtoro no pasgeny 5

Paspen 6. MexaHnusMm nogbéma rpysa.

N3yueHne cocTaB MexaHM3Ma IOIbEMa CTPEJIbI C TPY30M U
TUTIOBBIX KOHCTPYKLMI y3/10B, BXOJAIIUX B €r0 COCTaB, a
TaK)Xe aJrOpUTMa pacuéTa NMpUBOAA MOAbEMA CTPeJIbl C
TPY30M, BKJIFOUAsi IPU 3TOM PacUéT TI0 BBIOOPY OCHOBHBIX
rapaMeTpOB MPUBO/A.

B. U. Bpayzne, M. M. T'ox6epr, U.
E. 3BsiruH. CripaBOUHUK 110
kpaHaM. T. 1 XapakTepucTuku
Marepuasos U Harpysok: JLBI'TY
"BOEHMEX" um. [1. ®.
YctuHOoBa, 1988 (5.6)

M. I1. Anekcanzapos, M. M.
T'oxGepr, A. A. KoBuH.
CnpaBoYHUK M0 KpaHam. T. 2
XapakTepucTuka u
KOHCTPYKTHBHBIE CXeMbI KDaHOB:
JLBI'TY "BOEHMEX" um. [. ®.
YcruHoBa, 1988 (3.4.)

Wrtoro no pasgeny 6

Pa3pen 7. MexaHn3M BpalljeHHsI TIOBOPOTHOM YaCTH.

W3yueHue cocTaBa MeXaHHW3Ma BpallieHHsI TTOBOPOTHOM
YacTH, BHELITHUX Harpy3o0K, /IeMCTBYIOLIMX Ha Hero, a
TaKXKe pacuéra noTpebsisieMoit MOLIHOCTH ¥ TOPMO3HOTO
MoOMeHTa 1pu pabore.

B. I'. Manukog, C. ®. Komucapuk,
A. M. Kopotkos. . HazemHoe
obopyzioBaHe pakeT: M.:

Boenuspgar, 1971 (7.)

Wtoro no paspeny 7

Pa3pen 8. YcTpoicTBO BBIABHIKEHUS CEKIIMII MHOI'0 CEKIIMOHHOMN CTPeJIbl.

N3yueHue cocTaBa yCTPOKMCTBA BbIABW)KEHHUS CEKLIUI
CTpernbl U BapUaHTOB NPHBO/A BbIABWKEHNS CEKLIUI
cTpenbl. V3yueHne BHEIIHUX Harpy3kH, JelCTByIOLe Ha
TIPUBO/, BBIJBW)KEHUS CEKLIUM CTpesbl U anroputMa
OIlpe/ie/ieHus] CTaTUUeCKOro COIPOTUB/IEHHUS TIPU
pasJ/IMUHbIX CXeMaXx NPUBO/A BbIABIKEHUSI CEeKLIUN CTpeJIbl

T. M. Bamra. .
MammuHocTpouTe/bHast
rujipaBivka: M.:
MarmHocTpoenue, 1971 (6.7.9)
b. A. Xpamos, C. A. fIkoBnes. .
3eHUTHBbIe paKeTHbIe CUCTeMBbI C-
300: CII6.FT'TY "BOEHMEX"
um. 1. ®. YctuHosa, 2012 (2.3)
M. I1. Anekcanzapos, M. M.
T'ox6epr, A. A. KoBuH.
CnpaBoyHUK M0 KpaHam. T. 2
XapakTeprucTuKa U
KOHCTPYKTUBHbBIE CXeMbI KDAaHOB:

15
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JLBI'TY "BOEHMEX" nm. 1. @.
YctuHOoBa, 1988 (4.5)

Wroro no pasgeny 8 6
Pa3pen 9. Pacuét rpynmoBoro 00/ITOBOro COeAHHEHHA.
i W. A. Buprep, P. P. MastoToB. .
W3yueHue METOJUK pacyéTa rpynmoBoro 601ToBoro Car.
ConpotuBieHye MaTepuanoB: M.:
CoeJJMHeHUs IPU KOHTPOJIMPYEMOM M HEKOHTPOIUPYEMOM 5
MOMEHTE 33TSDKKE Hayxka. I'n. pen. ¢us.-mar. juT.,
1986 (2. 3.4.5)
Uroro no pa3geny 9 5

Pazgen 10. . OcHOBHBIE I10/10)KeHHs NP PacuéTe Ha MPOYHOCTD, JKECTKOCTh M YCTA/IOCTHYIO IIPOYHOCTD.

N3yuenue BeTMUMH JJOMTyCTUMBIX HalpsyKeHUN U
HEeoOXOZIMMBIX 3aracoB MPU pacyéTax Ha MPOYHOCTh,
TIOHSTHS )KECTKOCTH KOHCTPYKLIUH, KDUTEPHEB >KECTKOCTH
1 (aKTOpOB, Orpe/e/istolie XKECTKOCTb KOHCTPYKLHM, a
TaK)Ke KOHCTPYKTHUBHBIX CTIOCOO0B TOBBILIEHUS
JKECTKOCTU KOHCTPYKLMii. VI3yueHre BOPOCOB,
CBsI3aHHBIX C PaCUETOM HeCyLIUX MeTalJIOKOHCTPYKLMM Ha
YCTaJIOCTHYHO MMPOYHOCTD TIPU LIUKINUECKUX Harpy3Kax.

W. A. buprep, P. P. MastoToB. .
ConpotuBieHye MaTepyanos: M.:
Hayka. I'n. pen. ¢us.-mar. juT.,
1986 (1.2.3.4.5.)

Wroro no pasgeny 10

Pa3gen 11. KypcoBoii npoexT.

AHanm3 UCXOZHBIX JAHHBIX K KYPCOBOMY IIPOEKTY, a
TaK)Ke CYLL|eCTBYIOILINX KOHCTPYKLIMH y3/10B, MEXaHU3MOB
Y arperaToB, KOTOpPbIe aHATIOTUYHBI 3a/laHHbIM AJIst
pa3paboTKu B KypCOBOM TPOeKTe, BBIOOD M 060CHOBaHMe
TIPUHSTOTO B pe3y/ibTaTe aHaIri3a TEXHUUECKOTO PelleHus..

ITpoBeaeHre HeOOXOAUMBIX NTPOEKTHO-KOHCTPYKTOPCKUX U
pacuéTHBIX paboT Mo CO3/jaHMI0 KOHCTPYKLUH Y3714,
MexaHHM3Ma WM arperara, yA0B/eTBOPSIOILEro

TeXHUUECKOMY 3a/]JaHUI0 K KYPCOBOMY TIPOEKTY.

B. I'. Manukog, C. ®. Komucapuk,
A. M. Koportkos. . HazemHoe
obopyzoBaHue paket: M.:
Boenusgat, 1971 (9.10)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IMPOEKTUPOBAHUE CTAPTOBOI'O OBOPYIOBAHUS

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e jyabopaTopHasi paboTa;

e KypCOBOM ITPOEKT;

e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocs! A1A TeKyiero KOHTpo/is

Bonpocs! A5 TeKy1ero KOHTPO/Is COOTBETCTBYIOT TeMaTHKe Pa3ziesioB.
Pe3sysibrar nipu TekylileM KOHTPOJIe CUATAeTCS I0/I0KUTe/NbHBIM I1pu 50% - 70% rpaBU/IbHBIX OTBETax Ha
BOIIPOCHL.
ITepeueHs BOIIPOCOB [1s1 TEKYLLero KOHTPOJIS NpefcTasied B YMK nuciuruivHe.

JTa6oparopHas pa6ora

3aueT 110 1ab0OpPaTOPHOI paboTe CTYAEHT MOJyYaeT Moc/ie BLITOJHEHUs TMCbMEHHOTO OTYeTa 0
npoJesiaHHoM labopaTopHO paboTe nipu bosee 60% TpaBU/IBHBIX OTBeTax B MpoLiecce cobecefoBaHUs Ha
BOIIPOCHI, 3aTPOHYThIE B OTUETeE.
[TepeueHb BOIIPOCOB, 3a/JaBAeMbIX TIPH 3allyTe J1aO0paTOPHBIX paboT, rpuBeeH B Y MK JUCIMIIMHBL.

KypcoBoii npoeKT

Temarrka KypcoBbix MPOEKTOB TOJIHOCTHIO COOTBETCTBYET TeMaTHKe pa3/ie/ioB JaHHOM AUCIIUTLIUHEI.
[Tpumeps! TeM TipeficTaBiaeHbl B YMK aucturiinibl. Comepskanue, opopmiieHue U 3amura KypcoBbix
IIPOEKTOB COOTBETCTBYHOT oJ10keHni0 CMK - I1 - 4,2 - 12.
PaborTa cTy/ieHTa Ha/l KypPCOBLIM MIPOEKTOM OIIEHUBAETCS TIPY ero 3allfUTe MOJTHOTOH ZI0K/Ia/ia, @ TAKXKe
OTBeTaMU Ha JOTI0JIHUTe/IbHbIE TeOpeThUUeCKUe BOIIPOCHI 10 TeMaTHKe KypcoBOro rpoekTa. [1pu stom:
OLleHKa — He 3aiuTha npu MeHee 50% MpaBU/IbHBIX OTBETaxX Ha BOIMPOCHI, Kacarol[recss KypCOBOTO TTPOEKTa.
OLIeHKa — 3a4TeHO-y0B1eTBOpUTebHO NIPU 50% - 70% mnpaBU/IbHBIX OTBETaX Ha BOMPOCHI;
oLleHKa — 3auTeHo-xopoiio npu 70% - 90% npaBU/IbHBIX OTBETaX Ha BOMPOCHI;
OlleHKa — 3a4TeHO-0T/IMYHO Mpy 90% - 100% mpaBUIBHBIX OTBETAaX Ha BOMPOCHI.

JuddepennypoBanHblii 3aueT
K muddepeniiipoBaHHOMY 3aueTy 10 AUCLUTUIMHE CTYAEHT JJOMyCKaeTCsl, eC/id eMy BbICTaB/eHbI
3aueThl 10 BCeM J1abopaTopHBIM paboTaM JaHHOHN TUCLIUTITAHEI.
Bo Bpems preMa JuddepeHIMpOBaHHOTO 3a4eTa YPOBEeHb YUeOHBIX JOCTHXKEHUH CTY/IeHTa MPY 0CBOEHUH
JTUCLIUTUTUHBI OLIEHUBAEeTCs B becesie ¢ HUM U Jiudd. 3aUeT BLICTABAAETCS TIPU:
OLleHKa — He 3auTeHO Ipu MeHee 50% IpaBU/IbHBIX OTBETAX Ha BOIPOCHI;
OLIeHKa — 3a4TeHO-y0B1eTBOpUTebHO NpU 50% - 70% mnpaBU/IbHBIX OTBETaX Ha BOMPOCHI;
OLleHKa — 3auTeHO0-xopowIo 1pu 70% - 90% rnpaBU/IbHBIX OTBETaX Ha BOIIPOCHI;
OLleHKa — 3a4TeHO-0T/IMYHO Mpy 90% - 100% mpaBUIBHBIX OTBETaX Ha BOMPOCHI.
Komrisiekt 6uetoB K qudd. 3auety mpefctaeied B YMK AUCIUTUIAHBL.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bormpocs! ansa
4 7 |Pa3pgen 1. BBegenue. 5 5 3 2 0 5 TeKyLLero
KOHTDOJA
Bormpocs! ansa
Pa3pen 2. Harpysku, AeiicTBylomiye TeKyIlero
4 7 |Ha crapToBoe 000py/0BaHMe NIPH 14 9 3 6 5 10 KOHTPOJIS,
IKCI/TyaTal{uu. JlaboparopHast
pabora
Pa3pen 3. Bonpock! ycTOHUMBOCTH Bornpocs! gns
4 7 |arperaTroB CTapTOBOro 12 6 3 3 6 10 TeKyIlero
o0opyaoBaHuUs. KOHTPOJIS
Bornpocs! gis
" TeKyl1lero
4 | 7 [Pasend Meamsumoméma | yg | g | 3| 5 | 19| 10 | xompom,
P Py30M. JTabopaTopHasi
pabota
Bomnpoce! ans
Pa3pen 5. YcrpoiicTBo TEKYII[ero
4 7 |BbIBelIMBAHUA U 14 7 3 4 7 10 KOHTPOJIf,
roOpM30HTUPOBAHUA arperara. JlaboparopHast
pabora
. Bonpocs! ans
4 - Pa3zgen 6. MexaHu3m nogbéma 1 5 3 2 6 10 TeKyIIero
rpysa. KOHT
poJIst
Bonpocs! ans
4 7 Pa3pen 7. MvexaHmM BpalleHus 11 5 3 7 6 5 TeKyII|ero
TOBOPOTHOM YacTH.
KOHTDOJA
o Bornpocs! gns
4 7 Pa3neJ1 8. YcrpoiicTBoO BBIIBIDKEHMSA| | o 7 3 4 6 10 TeKyII|ero
CeKIIUM MHOI0 CeKI[HOHHOM CTpeJibl.
KOHTPOJA
.. Bornpocs! gns
4 - gamen 9. Pacuét rpynmnoBoro 10 5 3 2 5 5 TeKyIIero
0JITOBOI0 COeJUHEeHUsI.
KOHTDOJIA
Pazpen 10. . OcHOBHbIE 110/10)K€HUS
.. Bomnpoce! ans
4 - |MPH pacuére Ha MPOYHOCT, 12 - 3 4 5 5 TEKYIIEro
JKECTKOCTh M YCTQ/IOCTHYHO
KOHTPOJISA
NMPOYHOCTh.
4 | 7 |Paspen 11. KypcoBoii mpoeKT. 24| 4 | 4| 0 | 20 20 Kypcoeoi
TIPOEKT
Bcero 3a 7 cemecTp 144 | 68 | 34 | 34 76 100
Bcero mo AuCIUILUIHHE 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

IICK-3.3

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

No 4

Bonpocbl omkpbimoz2o muna:
Yro Takoe cTapToBOe 0060PYOBaHUE PAKETHBIX KOMILJIEKCOB?

YeM [J0/DKHBI 00€CIIeurBaThCsl BEICOKAsl HA/IeXKHOCTh U I0JITOBEUHOCTh arperaTos
CTapTOBOTO 00OPYAOBAHUSA?

CKOJTBKO CJTy4yaeB Harpy»kKeHUs1 MOXKHO BBIZIEIUTh U3 BCEro pa3Hoo0pasusi coueTaHUH
Harpy30K, JIeHCTBYIOIIUX Ha CTapTOBOE 000pyI0BaHUe?

Kaxkue ocoOble cyyyan Harpy»kKeHusi TOMHUMO OCHOBHBIX BbI MOYKETe Ha3BaTh?
MoskeT /i COOCTBEHHBIH BeC 37IeMEHTOB, BXOASAIIUX B arperar CTapToOBOTO
obopyioBaHusi, ObITh He TOJLKO BEPTUKAIBHOU CTaTHUeCKOW Harpy3Kou?

YeM MOTYT ObITh BbI3BaHbI CUJTbI MHEPLIMU TIPU paboTe MeXaHU3MOB JIF000ro arperara
CTapTOBOTO 00OPYAOBAHUS?

Ha uTo paboTatoT Bce 60/IThI B O0/ITOBOM COEJUHEHUH TIPH KOHTPOJUPYEMOM MOMEHTE
3aTSDKKU?

Ha uTo paboTatoT Bce 60/IThI B O0/ITOBOM COEJUHEHUH MPH HEKOHTPOIUPYEMOM
MOMEHTE 3aTsKKU?

Vicxopst U3 Kakol Harpy3kyu Heo0X0UMO BbIOHpPAaTh MapaMeTphl IITOKOBOM MOJIOCTH BCEX
CTyTieHel TUAPOLIWIMH/IPA TIPUBO/jA TTOIBEMA CTPeJIb C TPY30M B BepTUKaIbHOe
T10JIoYKeHue?

Vcxo/s U3 Kakoi Harpy3Kky HeoOX0JUMO BLIOUpATh TTapaMeTphI TIOPIITHS BCEX CTyTeHel
TUIPOLIWIMHAPA TIPUBOAA TIOAbEMA CTPeJIbI C TPY30M B BePTHKAILHOE T0JI0KeHe?
Bonpocbl 3akpbimo2o muna:

Kaxkasi Harpy3ka He sIB/isieTCsl HOpMaJIbHOM Harpy3Koi pabouero cOCTOSTHUS arperara:

- pabouast BeTpoBasi Harpys3ka

- MHePL{IOHHAs! Harpy3Ka IpH I/IaBHBIX ITyCKaX pabouux OpraHoB U MJIaBHOM
TOPMOYKeHUH

- UHePLIMOHHAs Harpy3Ka MpHy 3KCTEPHOM TOPMOKEHUN

- BeCOBasi Harpy3ska
Kakwe pacueTbl Be[yTCsl Ha TIpe/ie/IbHYI0 Harpy3Ky pabouero COCTOSTHUS arperara:

- pacyeT Ha YCTOMUYMBOCTD arperara
- PacuéT Ha COTIPOTHBJIEHHE YCTA/I0CTH MaTepHrara
- pacyeT Ha [IOJITOBEYHOCTh

- pacuéT Ha U3HOC U Harpes

K kakoMy BHUAy Harpy30K OTHOCSTCSI TPaHCIIOPTHbBIE Harpy3KH, celicMuuecKue
Harpy3KH, Harpy3Ku TIpY siZilepHOM B3DbIBe:

- HOpMaJTbHbIe Harpy3Ku pabouero COCTOSIHUSI arperaToB CTapTOBOTO 000py0BaHus
- TIpeZieNIbHbIe HArpy3KKM pPabouero COCTOSTHUS arperaTtoB CTapTOBOrO 000PY/[0BaHHUS
- Harpy3Ky Hepabouero COCTOSIHUS arperaToB CTapTOBOro 060py0BaHuUs

- KaK K HOPMaJIbHbIM, TaK U K Tpe/ieJIbHbIM Harpy3kaM pabouero COCTOSIHUSI arperaToB
CTapTOBOTO 000PYAOBaHUS

OT KakKuX TapaMeTPOB 3aBUCUT KO3(P(HUI[MEHT JUHAMUYHOCTH TIPH PE3KOM TOPMOKEHHH
B MPOLIECCe OIMyCKaHUs Tpy3a:

- OT CKOPOCTHU ABVXXEHUS I'Dy3ad
- OT MdCChI I'Py3d

- ot rabapuToB rpy3a
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

- OT BBICOTHI TIOABEMA IPy3a
I'me mpuo)keHa cyMMapHasi IHePLIMOHHasl Harpy3Ka, IefCTByoIIas arperar, Tipy Kauke:

- B LIEHTPEe MaCChl TPAHCIIOPTHOTO Cy/IHA
- B TOYKaX KpeIyIeHUs arperara
- B LIEHTPe Macchl arperara

- B MAKCHMaJIbHO yAaﬂéHHO OT [JEHTPa MdCChbI TPAaHCIIOPDTHOI'O CyJHA TOUYKHU arperara
B kakom HaripaB/IeHWU HET MHEPIUUOHHBIX TPAHCIIOPTHBIX HAI'PDY30K, ,ELEFICTByIOH.[HX Ha

o60py,qOBaHHe, MpU YCTaHOBUBIIEM pEXHUME ABVXKEHUS >Ke1e3HOAOPOXXHBIX
TPAHCIIOPTHBIX CPeACTB:

- IpOAOJIbHOM

- BEPpTHUKa/IbHOM

- [oriepevyHom

- BEPTHUKA/ILHOM U M1OTIePeYHOM
B kakoMm HaripaBnieHUH HeT UHePLMOHHBIX TPAHCIIOPTHBIX Harpy3o0K, JeiCTBYIOIIMX Ha

o0opyzi0BaHye, TIPU HEYCTAaHOBUBLIIEM PeXXKMMe JBYDKEHHUS JKeJle3HOZOPOKHBIX
TPaHCIIOPTHBIX CPEZCTB:

- TIPOJJO/IbHOM

- BepTUKaJIbHOM

- [NorepeuyHom

- BePTUKAJIFHOM U TIOTIEPeYHOM
OT yero He 3aBUCUT BeJIMYMHA CTaTUUeCKOW BeTPOBOU Harpy3Ku:

- CKOpPOCTHOTO Hariopa
- BeJIMUMHBI HABeTPEHHOM TIIOIIa 1
- HaripaB/IeHUsI BETPOBOI'O TIOTOKa

- a3poAMHaMUYecKoro ko3¢ duLreHTa
OT uero 3aBUCHT BeWYMHA KO PUIFIeHTa BapUALK CKOPOCTHOTO HAriopa BeTPOBOTO
BO3IeCTBUsI [1PY OTpefie/IeHUH AHAMAYeCKOW BeTPOBOM Harpy3Ku:

- BeJITMYMHb] HABETPEHHOM II0La/ i1
- 4acTOTy cOOCTBEHHBIX KOyleOaHM KOHCTPYKLMN
- a3poArHaMUYecKoro ko3¢ uLreHTa

- BBICOTHI 3/IeMeHTa KOHCTPYKLMU Ha/l TIOBEPXHOCTHIO 3eMJ/TH
Kakue JoMKpaTbl UMeOT OOMBIIYIO TPY30MOABEMHOCTS:

- MéXdaHHnuyeCKHe BUHTOBEIE
- MéXaHNU4YeCKHWe pblua’>KHble
- THApaB/IN4YeCKue

- IIHeEBMaTH4UeCKue
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