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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHME CTAPTOBOI'O ObOPYJIOBAHUSA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

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

Kadenpa A4 CTAPTOBBIE U TEXHUYECKHWE KOMIIJIEKCBI PAKET U
KOCMUYECKUX AIITTAPATOB
[ITepuH IleTp AnekceeBuu, CTapLIuii IpenojaBaTesib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka

paboueii mporpammel A4 CTAPTOBBIE U TEXHUYECKUE KOMIUIEKCHI PAKET 1
KOCMMYECKHMX AIIITIAPATOB

3aBexytoimii Kadenpoii Jonbenkos B.I, K.T.H., cHC

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

A4 CTAPTOBBIE 1 TEXHUYECKHWE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., 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-08 — crnoco6GHOCTh pa3pabaTbiBaTh KOHCTPYKLMU TYCKOBBIX YCTPOMCTB, TPAHCIIOPTHO-YCTaHOBOYHOTO
000pyZOBaHUs, CUCTEM 3alpaBKM KOMIIOHEHTaM{ TOIMJIMBA W C’KaTbIMU ra3aMd W CHUCTeM OOCITy>KWBaHUS

PakeTbl Ha CTAPTOBOM KOMILJIEKCE

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-08

3HAHUA:
3HaThb M€XaHN4YeCKKe KOHCTPYKILWH, CUCTEMBI W arperarhl JIETAaTe/IbHBIX allllapaTOB;

YMeHus:
yMeTb TIPOEKTHpPOBaTh W KOHCTPYUPOBaThb MeXaHWuUeCKWe KOHCTPYKLMM, CHUCTeMbl WM arperarsbl

JieTaTe/IbHBIX allllapaTOB;

HAB8bIKU.
CII0COOHOCTh MPOEKTUPOBATE U KOHCTPYUPOBATH ME€XdHWUYECKHWEe KOHCTDYKLIWH, CUCTEMbI U drperarbl

JieTaTeJ/IbHBIX aIlfiapaToB.



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 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHue [OUCLIMIUIMHBI ~ SBJIFETCS JIOTMUeCKUM IpogospkeHueM aucturuivdH: OCHOBBI
ITPOEKTNPOBAHVA PAKETHBIX 1 PAKETHO-KOCMMNYECKNX KOMIIVIEKCOB.

Cojep>kaHWe  JUCLMIUIMHBI ~ SIBJISIETCSI  OCHOBOM  Jia  ocBoeHuss auciuiuyivH:  AT'PEIATBI
CTAPTOBOI'O OBOPYJOBAHUsI, IIPOEKTUPOBAHUE CTAPTOBbIX KOMIIJIEKCOB
HA3EMHOI'O BASUPOBAHUS.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:
¢ TICK-01 — CrniocobeH ucnosb3oBate CALS-TeXHO/OTUH U OTIPeesiATh BHELTHUM 00/IUK U3/e/THH,

pa3pabartbiBaTh COCTaB ¥ 00BLEMHO-MACCOBbIE XapaKTEePUCTHUKN CUCTEM, MEXAaHHU3MOB U arperaros,
BXO/ISIIIIUX B PAaKeTHBIM UM PAKeTHO-KOCMUYeCKUM KOMILIEeKC



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 pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-08

Paspien 1. Beeaenue. Posb 1 MeCTO CTapTOBOTO 0060PY/J0BaHHs IPU TIOATOTOBKeE U
TMpOBeZIeHHIO0 MycKa pakeT. Ob1iue TpeboBaHuUsl, Npe/ibsB/seMble K CTApTOBOMY
obopyzoBanHio. Kaccudukaryst crapToBoro 060pyoBaHust.

o

wu

Paspen 2. Harpysku, ieHiCTBYIOLIHe Ha CTapTOBOe 000pyA0BaHHe NPHU KCIUTyaTal{HH.
BecoBble Harpysku. MIHepLIMOHHbIe HAarpy3KH, Harpy3Ky NP KayaHWH Ipy3a, Harpy3Kyu pu
Kauke ¥ ceiicMuyeckue Harpy3ku. TpaHCIIOpPTHbIe Harpy3ku. Betpopasi Harpyska.

10

Paspen 3. Bonpochbl yCTOHYHBOCTH arperaToB CTapToBoro oGopyaoBanus. Kpurepun
YCTOIUMBOCTH arperaToB CTapToOBOro o60py/oBaHust. ITorepeyHast yCTOHYMBOCTh arperaros
TIPH /IBI)KEHUH 110 KOCOropy. YCTOHUMBOCTb arperara InpH /iBH)KeHHH 10 KOCOTropy B
TIPOZAO/ILHOM HarpasyieHHH. OIeHKa yCTOMYUBOCTH IPY30H0bEMHBIX KDaHOB.

10

Paspen 4. MexaHu3m nogbéma crpessl ¢ rpy3om. HasHaueHue 1 cocTaB MexaHu3Ma
TIOZBEMA CTpeJIBI C IPy30M. MeTozuKa J/1st pacuéTa OCHOBHBIX ITapaMeTpPOB MexaHH3Ma
rojybéMa rpysa. JHepreTrka p1Bo/ia MexaH13Ma ro/ibéma CTpesibl ¢ rpy3oM. PacueTsl Ha
TPOYHOCTb.

16

11

10

Paspen 5. YcTpoiicTBO BBIB M TOPU30HTHP arperara. HasHauenue u
COCTaB YCTPOICTBA BbIBEIIMBAHUS M TOPU30HTUPOBaHsl. BHelllHWe HarpyskH, AelCTByloLIHe
Ha arperar ¥ Ha ZJOMKpaThl [IPY BbIBEIIMBAHUY 1 TOPU30HTUPOBAHNK arperara. Beibop
OCHOBHBIX ITapaMeTpoB yCTpOﬁCTBa BBIBEILIMBaHUSA Y TOPU30HTHPOBAHUS. Pacuets! Ha
MPOYHOCTb.

14

10

10

Paszpen 6. Mexanu3M nogbéma rpy3a. Ha3HaueHue 1 cOCTaB MexaHHW3Ma MoAbEMa rpysa.
OCHOBHbIe TlapaMeTpbl MeXaHU3Ma MofbEMa rpy3a. Knaccidukaiysi MexaHH3MOB MoJbEéMa
rpy3a. Metoauka /ijisi pacuéta OCHOBHBIX apaMeTPOB MexaHu3Ma roJbéma rpy3a Pacuer Ha
MPOYHOCTb Y3/I0B U fieTasieil MexaHu3ma.

10

Paspen 7. MexaHu3M BpalljeHHsl OBOPOTHOM yacTu. HasHaueHue 1 cocTaB MexaHH3Ma
BpallleHusI TOBOPOTHOM YacTu. BHelIHNe HarpysKH, JelCTByIOII/e Ha MeXaH!3M BpaIlleHUst
TOBOPOTHO# yacTh. PacyéT norpebsieMoii MOLLIHOCTH ¥ TOPMO3HOT'O MOMeHTa IpH pabore
MexaHH13Ma BpallleHusl TOBOPOTHOM YacTH.

Pasjien 8. YcTpoiicTBO BBIABIKEHHs CeKIIHH MHOr0 CeKIMOHHOM cTpesibl. HasHaueHne 1
COCTaB YCTPOMCTBA BbIJIBIDKEHHUsl CEKLMIA CTpesibl. BapuaHTBbI IPHBO/A BbIABIKEHUs CeKLIMI
cTpeJibl. BHelHMe Harpy3ky, JelCTBYIOLINe Ha IPUBO/, BbIABI)KEHHS CeKL{Mi CTPeJIbL.
AJITOpUTM OIpe/ie/IeHHs] CTaTHYeCKOTo COMPOTUB/IEHHUS IPU Pa3/INYHbIX CXeMax MPUBO/AA
BbI/IBVDKEHHUsI CeKLIWH CTperibl.

12

10

Paspen 9. Pacyér rpynnoBoro 6o/1ToBoro coejuHeHus. MeTo/MKa J/11 pacuéTa rpyrroBoro
60/ITOBOTO COeIMHEeHH st IPY KOHTPO/IMPYeMOM MOMeHTe 3aTsDKKH. MeTozMKa J/1s1 pacuéTa
[PYIIOBOro 60/ITOBOrO COeAUHEHNs [IPU HEKOHTPOIUPYEMOM MOMEHTe 3aTsDKKH.

Pa3gen 10. . OcHOBHBIe 110/10)KeHUs NPH PacyéTe Ha MPOYHOCTh, )KECTKOCTh H
YCTa/IOCTHYIO IPOYHOCTD. [l0NyCTHMBbIe HAMPsDKEeHHUsT U He0OX0MMBbIe 3arachl MU pacuérax
Ha npoyHoCTh [ToHATHe KECTKOCTH KOHCTPYKLHM, KPUTePUH KECTKOCTU. DaKTOpEI,
oripezesisronne JKECTKOCTh KOHCprKLU/H\/IL KOHCprKTMBHI:le CTI0COOBI MOBBIIIEHHUST JKECTKOCTH
KOHCTPYKLMA. Borpocs! HeCylmx MeTa/lIOKOHCTPYKLMI CONPOTUB/IEHHE yCTalOCTH
Marepuara Inpy LUK/IM4YeCKUX Harpyskax .

10

Paspen 11. KypcoBoii mpoeKT. AHa/I|3 UCXOAHBIX JAHHBIX K KyPCOBOMY MPOEKTY, a TAKKe
CyL[eCTBYIOLUX KOHCprKL[I/Ii;l y3/10B, MEXaHU3MOB U arperaroB, KOTOPbIe aHa/IOTUYHBI
3alaHHBIM [7Is1 paSpaGOTKl/l B KypCOBOM IIDOEKTe, BLI60p ¥ 000CHOBaHKe TIPUHATOTO B
pe3y/bTare aHa/i3a TEXHUUECKOro pelieHust. [poBe/ieHHe HeOOXOAMMBIX TPOEKTHO-
KOHCTPYKTOPCKHX U PACUETHBIX PaboT MO CO3/jaHMI0 KOHCTPYKLIUH Y3/1a, MEXaHH3Ma UK

arperara, y/{0B/IeTBOPSIIOLIIEr0 TEXHUYECKOMY 3a/JaHUI0 K KyPCOBOMY MPOEKTY.

53

17

17

36

20

Bcero 3a 7 cemecTp

144

51

34

17

93

100

Bcero no gucuuniMHe

144

51

34

17

93

100

3.2. AyATOPHBII NPAaKTUKYM

HauMeHOBaHHe

U CIMTLUTAHBI

Homep u

pasjena

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp,.
JacoB

Pazpen 11.
Kypcogoii
TIPOEKT.

I[TpoBesieHre HeOOXOAMMBIX TIPOEKTHO-KOHCTPYKTOPCKUX M PACUETHBIX
paboT 1Mo Co37aHNI0 KOHCTPYKIMH y3/1a, MeXaHW3Ma W/IH arperara,
YZOBJIETBOPSIIOILIETO TEXHUYeCKOMY 33/laHUIO K KypCOBOMY IIPOEKTY.

17

Bcero 3a 7 cemectp

17

3.3. CamocrosnTenbHas padora crygenra (CPC)

No
n/n

Homep u Copep)xaHue yueOHOro 3afiaHus
HanMMeHOBaHHe

Oo0nemMm,
4acoB

25492




paspaena
AVCIUIITUHBI
Pazpen 2.
Harpy3ku,
N N3yueHne BeCOBBIX 1 BCEX BH/I0B UHEPLIMOHHBIX Harpy3ok,
1 ?E?;;ggg;mﬂe Ha JeHCTBYIOIMX Ha CTApTOBOe 000pYZ0BaHMe TIPU SKCIUTyaTallliH, BK/IOUast 3
TPaHCIOPTHBIE HAarpy3KHu.
obopyaoBaHye 1pu
9KCIUIyaTaLyu.
Pazgen 3. o
Borpoce! W3yueHne KpuTepreB yCTOMUMBOCTH arperaTtoB CTapTOBOTO 3
9 000pyZ10BaHMs B IBW)KEHHH U Ha CTOsSIHKe. VI3yueHHe TorepeuHoi
p |YCTOMHMBOCTH YCTOMUMBOCTH arperaTos IPH JBW)KeHUH 110 KOCOTOPY U YCTOWYMBOCTH 5
‘Z_l;g E;?)Ts?)?"o arperara MpH /IBKKeHHH 10 KOCOropy B MPOJ0/IbHOM HArPaB/eH!H.
O1jeHKa yCTOMUMBOCTH TPY30MOABEMHBIX KDAaHOB.
obopyzoBaHusl.
Pazpen 4. N3yueHue cocraB MexaHu3Ma I04bEMa CTpesIbl C TPY30M U TUIIOBBIX
3 Mexa“HI/I?.M KOHchyKum?I Y3708, BXOJALYX B €r0 COCTB, a TAK)Ke aIroputMa 1
MoJbEMa CTpeJIbI C (pacuyéTa NpUBOZA NMOAbEMA CTPeJIbl C TPY30M, BK/IOUasl IPU 3TOM pacuéT
TPY30M. 110 BEIOOPY OCHOBHBIX [IaPAMEeTPOB MPHUBOAA.
Pasgen 5.
YctporicTBo N3yuenue cocraBa MexaHNW3Ma BbIBEIIMBAHWS U TOPU30HTUPOBAHUS
4 |BbIBEIUMBAHWA M |arperara, BHEIIHMX Harpy3o0K, AelCTBYIOLUX Ha arperaT ¥ Ha JOMKpParhbl 10
rOPH30HTHPOBaHUSI P BbIBEIIMBaHWUM U TOPU30HTHPOBaHUM arperarta.
arperara.
Pasien 6. N3yuenne COCTaB MexaH13Ma MoA’bEMa CTPeJIbl C TPY30M U TUIIOBBIX
5 |Mexammsm KOHCTPYKLMH y3/0B, BXOJALMX B €r0 COCTAB, & TAK)Ke aIroputMa 8
. pacuéra npyuBozia NogbEMa CTpesibl C FPy30M, BK/IIOYast IIPA 3TOM pPacyéT
noJbEéMa rpysa.
110 BEIOOPY OCHOBHBIX TIapaMeTpOB MPUBOZA.
Pazgen 7.
MexaHusm V3yueHue cocTaBa MexaHr3Ma BpalljeHus [I0BOPOTHOM YacTH, BHEIIHUX
6 |BpaueHus Harpy3oK, /IeMCTBYIOIIMX Ha Hero, a TakKe pacuyéTa notpebssieMoit 6
[TOBOPOTHOM MOIIJHOCTH ¥ TOPMO3HOTO MOMEeHTa IpH pabore.
YacTy.
Pazpen 8. . .
Yerpoiicrso N3yuenue cocraBa ycTpoiicTBa BBIABIDKEHNS CeKLHH CTpesbl 1
BapUaHTOB TIPHMBO/iA BbIABIKEHUsI CEKLMi1 CTpesibl. M3yueHre BHELTHMX
7 lzzgf;;;iiio Harpysky, ZleliCTBYIOLIMe Ha IIPUBO/, BbIABIDKEHUs! CEeKLUI CTpesibl U 8
CeKLMOHHO a/IrOpUTMA OMpe/ie/IeHHsl CTaTHYeCKOTO CONPOTHB/IEHHUS NPH Pas/THIHbIX
cxemMax MpPUBO/A BbIIBIKEHHUS CEKLIUM CTpebl
CTpeJIbL.
Pazgen 9. Pacuét
g |rpymmoBoro V3yyeHue MeTOOWK pacyéTa rpyrinoBoro 601TOBOTO COeAVHEHHS TIPU 1
6onToBOrO KOHTPOJIUPYEMOM U HEKOHTPOJIMPYEeMOM MOMEHTe 3aTsKKU
COeHeHUsI.
Pazgen 10. . .
OCHOBHbLE HByquH(i Be/IMUMH /0Ty CTUMbIX HarpsLKeHuH 1 Heo6xo,qI/IMbDi 3aracoB
TIpU pacyéTax Ha IPOYHOCTh, TOHATHS )KECTKOCTH KOHCTPYKLIWH,
TI0JIOKEeHUS TIPU i ..
i KpUTepHeB KECTKOCTU U (paKTOPOB, OMpeestolle >KECTKOCTh
9 ﬁ;(;foec?: KOHCTPYKLWH, a TaK’Ke KOHCTPYKTUBHBIX CIIOCOOOB TOBBIILIEHMST 5
KECTKOCTE ’H JKECTKOCTHA KOHCTPYKLUN. I/I3yqveHI/1e BOIIPOCOB, CBA3aHHBIX C PACYéTOM
I — HeCyIMX MeTa/UIOKOHCTPYKLMH Ha YCTaJIOCTHYIO IPOYHOCTH MPH
LIMK/IMYeCKHX Harpyskax.
TIPOYHOCTb.
Paspen 11. ITpoBeaeHue HEOOXOAUMBIX MTPOEKTHO-KOHCTPYKTOPCKUX M PACUETHBIX
10 |Kypcogoii npoekT. [paboT 1o co3jaHui0 KOHCTPYKLWH Y3714, MeXaHU3Ma WU arperara, 0
YA0B/IeTBOPSIOLLEr0 TeEXHUUECKOMY 3a[JaHUI0 K KYPCOBOMY IIPOEKTY.
1 CripaBouHUK 110 KpaHaMm 1 u 2 Tom niof, pea. M.M. T'ox6epra, JleHuHrpa, 0
«MatmHocTpoeHue» JleHUHrpajckoe otgeneHue, 1988r
OnekTpoHHBIH Kypc «['Hapoo6opynoBaHe CTapTOBBIX KOMITTIEKCOBY,
12 npernofaBarenb AHzpeeB O.B., pa3MelijeHHbIN Ha caiiTe 0
moodle.voenmeh.ru.
13 AHau3 UCXOHBIX JAHHBIX K KYPCOBOMY IIPOEKTY, 8 TaKKe 36
CYLeCTBYIOIMX KOHCTPYKLMI y3/10B, MEXaHHW3MOB U arperaToB, KOTOpbIe
7 25492




aHaIOTMYHBI 33/IaHHBIM [17151 pa3paboTKU B KypCOBOM TIPOEKTe, BEIOOD U
000CHOBaHMe MPUHSTOTO B pe3y/IbTaTe aHaau3a TeXHUYeCKOTO peleHusl.

Bcero 3a 7 cemecTp

93

3.4. KypcoBoii npoeKT

INEPUO[
NCITIOJIHEHUAIVIAHUPYEMOE
COAEPKAHUE STAIA (Hepem BPEMHSI (uac)
ceMecTpa)

Otan 1. AHa/M3 UCXOAHBIX JAHHBIX, a TaK)Ke CyIlleCTBYHOIIUX
KOHCTPYKL{MH y3/10B, MEXaHU3MOB U arperaToB, KOTOPble aHa/I0TMYHEI
3a/IaHHBIM [I71 pPa3pabOTKU B KYPCOBOM TPOEKTE, BHIOOD U 2-6 10
000CHOBaHMe MPUHSTOTO B pe3y/IbTaTe aHaln3a TeXHUYeCKOTo
peLleHHs.
Oran 2. TTpoBesieHre HEOOXOUMBIX TIPOEKTHO-KOHCTPYKTOPCKUX U
pacuéTHbBIX paboT MO CO3JaHMI0 KOHCTPYKLIMM Y3714, MEXaHU3Ma Un 6-12 20
arperara, y/lOB/IeTBOPSIIOILIET0 TeEXHUYECKOMY 3a/laHHI0 K KYPCOBOMY
TIPOEKTY
Ortamn 3. QCbOpM]IEHI/Ie TIOSICHUTE/IBHOM 3aICKU ¥ He0OXOMMBIX 13-16 6
yepTekei

Bcero 3a 7 cemecTp 36

4. ®OPMbI KOHTPOJII OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
11234 5 6 (7| 8 |9 10 | 11| 12 |13 14 15| 16 | 17
7 TexkK | P KII ap JIP TexkK AP | KII

YcnoBHble 0003HAUEHUS:

TP — nuarHocThyeckasi pabora;

TexK — BOIIPOCHI /IJ1s1 TEKYI[Er0 KOHTPOJIS;
JIP — naboparopHast pabora;

KII — KypcoBoii IpoexT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€BAE€MOCTHU CTYAEHTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas pabora;

e BOIMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e jabopaTopHasi paboTa;

e KypCOBOMU ITDOEKT.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.
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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. CIT6.BT'TY "BOEHMEX" um. [I. ®. ¥YctuHosa, 2005, 351. pec.
3. B. A. Xpamog, C. A. fIkoBneB. 3eHuTHble pakeTHbie cucteMbl C-300. CIT6.BT'TY "BOEHMEX" um. /1.
®. YctuHosa, 2012, 73 3K3.
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. @. Illep6akoB. . Ha3zeMHbIe OMepaTMBHO-TAKTUUECKHE pakeTHbIe KoMrieKchl. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2008, 1. pec.
6. B. I. Manukog, C. ®. Komucapuk, A. M. KopoTkos. . HazemHoe o6opygoBanue paket. M.: BoeHusaar,
1971, 43 k3.
7. B. I1. 3r03mukoB, b. E. Cunannbiykos, B. b. CuansbiykoB. . MogenrpoBaHye MUKpPOTIPOdUs
nopoxHoi HepoHOocTH. CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2007, 371. pec.
8. U. A. Buprep, P. P. Maentotos. . ConpoTtusyieHue Matepuano. M.: Hayka. ['1. pea. du3.-mat. nurt., 1986,
18 3k3.
9. T. M. bawra. . MammHocTpouTesibHas rujpasivka. M.: MamuHocrpoenue, 1971, 21 3k3.
10. FO. A. Kpyrnos, B. A. Xpamos, 3. H. Kabanog. . CucTeMbl yapoBUOPO3aIlMThl PAKET, arrapaTypbl U
o6opyznoBanus. CI16.BI'TY "BOEHMEX" um. [T. ®. YctrHoBa, 2010, 351. pec.
11. }O. A. Kpymos, B. II. 3ro31ukos, b. E. CuHuibIUKOB. . PacuéT AuHaMuueckux u
ra30ruIpoiHAMUYe CKUX TIPOLIeCCOB B MPUBO/AX MOAbEMA C ra30BbIM akKymysisitopoM. CIT6.BTTY
"BOEHMEX" um. . ®. YctuHosa, 2005, 3. pec.

N

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIIHE:

1. B. 1. Bpayge, M. M. T'ox6epr, 1. E. 3psirus. CripaBouHuK 1o KpaHaM. T. 1 XapakTepuCTHKU MaTepUasioB
u Harpy3ok. JLBI'TY "BOEHMEX" um. []. ®. ¥YctuHoBa, 1988, 3 5k3.

2. M. T1. AnekcanzipoB, M. M. T'ox6epr, A. A. KoBuH. CripaBouHUK 110 KpaHaM. T. 2 XapakTepucTHKa U
KOHCTPYKTUBHBIe cxeMbl KpaHOB. JL.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 1988, 3 3k3.

5.3. Ilepuoguueckue U3iaHUs:

1. Bonipockl 060poHHOM TexHUKU. Cepus 16;
2. Medopmalyis ¥ pa3pyliieHHe MaTeprasos;
3. N3BecTust Poccuiickoit akaieMUy PaKeTHBIX U apTU/UIEPUMCKUX HayK.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1s1
OCBOEHUS JUCIUIIUHBI, 3I€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbras 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YCTHHOBa;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miatdopma FOpaiT. 1151 By30B M CCY30B..

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3nmekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHBIX UCC/IeA0BaHUH.

VHdopmaLoHHbIe CIIPaBOYHBIE CHCTEMBI:

1. Texs3kcriept — MIHGOpMaIMOHHBIM MTOPTasl TeXHUUYEeCKOTO peryiupoBanust: HopMbl, mpaBu/ia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- Koncynsrantlntoc- nH(OpMalioHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.



5.5. TIporpamMMHoe obecrieueHue:

1. Microsoft Office;
2. KOMITAC-3D V17.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
IMPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJJOBAHUSI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa IIPOEKTUPOBAHUE CTAPTOBOI'O OBOPYAOBAHMUS siBasieTcst AUCLUTIAHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
Harpapsienuto 24.05.01 IIpoekmupoeaHue, npou3go0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha (¢akynsrete A PakeTHO-kKocMuueckod TexHWku BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMMNYECKUX ATIIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-08 crocobHOCTh pa3pabaThiBaTh KOHCTPYKIMH TMYCKOBBIX YCTPONCTB, TPaHCIOPTHO-YCTAaHOBOUHOTO
000pyZOBaHMs, CHCTEM 3alpaBKM KOMIIOHEHTaM{ TOIUIMBA M CKaTbIMU TasaMM W CHUCTeM OOC/ITy)KMBaHUS
pakeTbl Ha CTApTOBOM KOMIUIEKCe.

Coaep>kaHve [UCLIMIUIMHBI OXBaTbIBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C [IPOEKTHPOBAHHMEM CTapTOBOTO
000pYZOBaHMS paKeTHBIX M PAKETHO - KOCMUYeCKUX KOMII/IEKCOB.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
¢ naboparopHas pabora;
* KypCOBO! ITPOEKT.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTthdeckue 3aHatus (17 u.), camocTosTesnsHast pabora
ctyzeHrta (93 u).
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K paboueii
ITPOEKTUPOBAHUME CTAPTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

IIpunoxenue 2
nporpaMme AMCIUILUIHHbI
OI'O OBOPYJ OBAHUSI

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe 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.

V3yueHue BeCOBBIX U BCEX BUJI0B MHEPLIMOHHBIX
Harpy3oK, /IefCTBYIOIIMX Ha CTapTOBOe 000PY/[0BaHHEe
TP 9KCIUTyaTaluy, BK/II0Yasi TPAHCIIOPTHBIE HAarpy3KH.

b. A. XpamoB. . OCHOBBI Teopuu
Y TIPOEKTUPOBaHUSI YCTPOUCTB U
cucreM 00eBOro
JKeJIe3HOZI0POKHOI'0 PAaKeTHOI'0
komrutekca: CIT6.BI'TY
"BOEHMEX" um. [I. ®.
Ycrunoga, 2005 (7.)

B. I1. 3to311koB, b. E.
CuHUBIIMKOB, B. B.
CuHUIBLIMKOB. . MozienupoBaHue
MUKPOTIPOGUIIS JOPOXKHOU
HepoBHocTH: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoga, 2007 (3.4.)

Wrtoro no pa3geny 2

Paspen 3. Bonpochl yCTOHYMBOCTH arperaroB CTapToBOro 0060pyAoBaHusI.

V3yueHue KpuTeprieB YCTOMUMBOCTH arperaTtoB
CTapTOBOro 000PYZ0BAHUS B JBI)KEHUH U Ha CTOSTHKE.
N3yueHue nonepeyHoli yCTOMUMBOCTH arperaToB Mpu
[IBIDKEHUH 110 KOCOTOPY Y YCTOMUMBOCTHU arperara rnpu
JIBYDKEHUH 110 KOCOTOPY B MPOZ0JILHOM HarlpaB/IeHUH.
OreHKa yCTOMYMBOCTH TPy30MOBEMHBIX KDAaHOB.

b. A. XpamoB. . OCHOBBI Teopyr
Y IPOEKTUPOBaHUsl YCTPOUCTB U
cucteM 00€BOTo
JKeJIe3HOZI0PO)KHOT'0 PAaKeTHOT'O
komrutekca: CIT6.BI'TY
"BOEHMEX" nwm. []. ®.
YctuHoBa, 2005 (16.)

B. W. Bpayzne, M. M. I'ox6epr, U.
E. 3BsirunH. CripaBOUHUK 110
kpaHaM. T. 1 XapakrepucTuku
MarepuasioB U Harpysok: JLBI'TY
"BOEHMEX" nwm. []. .
YctuHoBa, 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. . ®.
YctuHOoBa, 1988 (2.3.4.)

Wroro no pa3geny 3

Pa3pen 4. MexaHu3M nognéma CTpesibl C TPy30M.

N3yuenue cocraB MexaHu3Ma MoJbéMa CTpeJIbl C TPY30M U
TUTIOBBIX KOHCTPYKLIMN y3/I0B, BXOJSAIINX B €r0 COCTaB, a

13

b. A. XpamoB. . OCHOBbI TEOPUU
Y TIPOEKTUPOBaHUS YCTPOUCTB U

11
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TaKyKe aJIfOpUTMa pacyéTa MprUBo/a MoAbEMa CTpeIbl C
TPy30M, BKJIFOUast TIPH 3TOM PACUéT 10 BEIOOPY OCHOBHBIX
rapaMeTpoB IIPUBOJA.

cucreM b6oeBoro
>KeJIe3HO/IOPOXKHOTO PAaKeTHOTO
komriekca: CITI6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoga, 2005 (16)

1O. A. Kpyrnog, B. I1. 3103/14KOB,
b. E. CUHUIBINUKOB. . PacuéT
IUHAMUAYeCKUX 1
ra30ru/IpoiHaMHUue CKUX
TPOLIECCOB B TIPUBO/AX MOABEMA C
ra30BbIM aKKyMY/ISITOPOM:
CII6.BI'TY "BOEHMEX" um. [I.

®. YctuHOBa, 2005 (4. 5.)

cTpernbl. V3yueHne BHEIITHUX Harpy3kH, eUCTBYIOIMe Ha
TIPUBO/] BBIIBVDKEHUS CEKIUN CTPeJbl U arOpUTMa

14

ryujpaBivka: M.:
MammHocTpoenue, 1971 (6.7.9.)

Wroro no paspgeny 4 11
Pa3fen 5. YcTpoHcTBO BhIBeIIMBAHUSA U TOPU30HTHPOBAHUA arperara.
A. A.Tyces. . OCHOBBI
ruzipaBauky: Mocksa: FOpair,
2020 (2.3.4.)
b. A. Xpamos, C. A. fIxoBsesB.
3eHUTHbIE pakeTHbIe CUCTeMbI C-
N3yueHue cocTaBa MexaHHW3Ma BbIBEIIIMBAHUS U 300: CII6.FI'TY "BOEHMEX"
TOpPU30HTHPOBAHUS arperara, BHELIHUX Harpy3oK, M. []. @. YeruHoBa, 2012 (3) 10
JIeMCTBYIOIMX Ha arperar 4 Ha IOMKpaThl IPH b. A. XpamoB. . OCHOBBI TeOpuu
BbIBEILIMBAaHWY U TOPU30HTUPOBAHWY arperara. Y IPOEKTUPOBaHUs YCTPOUCTB U
cucreM 60eBoro
JKeJ1e3HOZ,0POXKHOIO PAKETHOIO
komruiekca: CI16. BT TY
"BOEHMEX" um. [I. ®.
YcrtuHoBa, 2005 (12)
Wroro no pasgeny 5 10
Pazgen 6. MexaHnusm nogbéma rpysa.
B. 1. bpayzge, M. M. T'ox6epr, U.
E. 3Bsarun. CripaBo4yHUK 110
kpaHaM. T. 1 XapakTepuCTUKU
MarepuanoB U Harpy3ok: JL.BI'TY
Nsyuenue cocras mexaHu3Ma I04bEMa CTPesIbl C TPy30M U "BOEHMEX" um. [I. ®.
TUIOBBIX KOHCTPYKLIUM y3/10B, BXOJSILUX B €r0 COCTaB, a YctrHOBa, 1988 (5.6.)
TaK)Ke aJIfOPUTMa pacyéTa pUBOZA NOABEMA CTPeJIbL C M. I1. Anekcanapos, M. M. 8
TPy30M, BKJIFOUasi IPU 3TOM PacyéT 10 BEIOOPY OCHOBHBIX ToxGepr, A. A. KoBuH.
rapamMeTpoB MPUBOJA. CnpaBouHUMK Mo KpaHam. T. 2
XapakTepucTyka u
KOHCTPYKTUBHbBIE CXeMbl KDAaHOB:
JLBI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 1988 (3.4.)
Wtoro 1o pazzeny 6 8
Pa3pen 7. MexaHu3M BpalljeHHs IOBOPOTHOM YaCTH.
B. I'. Manukos, C. ®. Komucapuk,
A. M. Kopotkos. . HazemHoe
N3yueHue cocraBa MexaHM3Ma BpallleHHsI TOBOPOTHOMN o6opypoBanue paker: M.
YyacTH, BHEIIHUX Harpy3o0K, AelCTBYIOIINX Ha Hero, a Boenuspar, 1971 (7)
’ . AN ’ B. ®. [[lep6akoB. . HazemHbIe 6
TaK>Ke pacuyéta nmotrpebsisieMoil MOILIHOCTH ¥ TOPMO3HOTO
MOMeHTa r1pu pa6oTe. OHepaTI/IBHO-TaKTI/IIIeCKI./Ie
pakeTHbIe KOMIUIEKCBI:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcrunHosa, 2008 (8)
Urtoro no pasgeny 7 6
Pa3pen 8. YcTpoiicTBO BBIABIKeHHUSI CeKI{Hil MHOTO CEKI[HOHHOM CTpeJbl.
N3yuenne cocraBa ycTpOCTBa BbIBHKEHHUS CEKIUM T. M. baura. . 8
CTperbl U BapUaHTOB TIPHMBO/iA BBIABWKEHUsT CeKLIUI MamuHocTpouTenbHast
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oripezie/ieHUs CTaTUYe€CKOr'o COTIpOTUBJ/IEHUA TIPU
Pa3/IMYHBbIX CXeMaX IMPpHUBO/id BbIABH)KEeHUA CEK]_[I/Iﬁ CTpeJibl

M. I1. Anekcanzpos, M. M.
ToxGepr, A. A. KoBuH.
CnpaBouHuK 110 KpaHaM. T. 2
XapakTepucTHKa U
KOHCTDYKTUBHBIE CXeMbI KDaHOB:
JLBI'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 1988 (4.5.)

Wroro no pa3geny 8 8
Pazien 9. PacuéTt rpynmoBoro 00/ITOBOr0 COeMHEeHUsI.
. W. A. buprep, P. P. MastoToB. .
W3yueHue MeTOAUWK pacyéTa rpymnmoBoro 601ToBoro nn
ConporuBiieHre MaTepuasnos: M.:
CoeJlJHeHUs IPY KOHTPOJIMPYEMOM M HEKOHTPOIUPYEMOM 1
MOMPHTE 3ATSOKK Hayxka. I'n. pen. ¢us.-mar. uT.,
1986 (2.3.4.5.)
Wroro no pasgeny 9 1

Paspen 10. . OcHOBHBIe NO/I0)KeHNsI P PacyéTe Ha NPOYHOCTh, )KECTKOCTh U YCTA/I0CTHYIO IPOYHOCTD.

N3yueHue BeJTMUMH JOMYCTUMBIX HallpsDKeHUN U
HeoOXOZMMBIX 3aracoB MpY pacyéTax Ha MPOYHOCTb,
TIOHSATHS )KECTKOCTH KOHCTPYKLIUH, KDUTEPHEB >KECTKOCTH
1 (haKTOPOB, OTPeZIeISFOIINe KECTKOCTh KOHCTPYKLIWH, a

N. A. Buprep, P. P. MaBmtoTOB. .
ConporusrieHre Marepuasnos: M.:

TaK)Ke KOHCTPYKTHUBHBIX CIIOCOO0B MOBBIIEHUS Hayka. I'n. pen. ¢u3.-mat. nut., >
JKECTKOCTU KOHCTPYKLMi1. VI3yueHre BOPOCOB, 1986 (1.2.3.4.5.)
CBSI3aHHBIX C PACYETOM HECYIIUX METa/VIOKOHCTPYKLIUM Ha
YCTaJIOCTHYIO TIPOUHOCTB NPU LIMK/INYeCKUX Harpys3kKax.

Uroro no pasgeny 10 5

Pa3zpgesn 11. KypcoBoii IpoeKT.

ITpoBesieHre HeOOXOAMMBIX TIPOEKTHO-KOHCTPYKTOPCKUX H
pacuéTHBIX paboT MO CO3/jaHMI0 KOHCTPYKLIMH Y3714, 0
MexaHHW3Ma WK arperara, y0B/eTBOPSIOILEro B. A. XpamoB, C. A. SIKOBJI€B. .
TEXHUYECKOMY 3a/JaHMIO K KypCOBOMY IIPOEKTY. 3eHUTHBIE paKeTHbIe CUCTeMBI C-
CripaBoYHUK 1O KpaHaMm 1 u 2 Tom nog pes. M.M. 300: CITI6.FT'TY "BOEHMEX"
Tox6epra, JIeHuHTpaj, « MaIliHOCTPOeHHE um. [T. @. YctuHoBa, 2012 (3) 0
JleHuHrpazckoe oraesenue, 1988r b. A. XpamoB. . OCHOBBI TeOpuu
OneKTpOHHBIN KypcC «['UIpoobopyI0BaHHe CTAPTOBBIX Y TIPOEKTUPOBAHUS YCTPOUCTB U
KOMIIJIEKCOBY», Npernozasareyib AHzpees O.B., cucrem 60eBoro 0
pa3MelleHHbIH Ha caiite moodle.voenmeh.ru. KeJ1e3HOJOPOXKHOTO PAKETHOTO
AHaJIi3 UCXOJHBIX JAHHBIX K KyPCOBOMY TPOEKTY, a [KOMILTIEKCA: (’:'H6-BFTY
TaK)Ke CYILLeCTBYIOLIMX KOHCTPYKLIMH Y3/710B, MEXaHU3MOB BOEHMEX" um. [I. ®@.
Y arperatoB, KOTOPbIE aHA/IOTHUHbI 3a/JAHHBIM JIJIs1 Yerurosa, 2005 (11,12.13.) 36
pa3paboTKu B KypCOBOM TpOeKTe, BIOOD M 060CHOBaHMe
TIPYHSITOTO B pe3y/ibTaTe aHalri3a TEXHUUeCKOTO PeleHus..

Wroro no pasgeny 11 36
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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 UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIIeTO KOHTPOJIS;
e jyabopaTopHasi paboTa;

e KypCOBOM ITPOEKT;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

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

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

Bonpocs! A1A TeKyiero KOHTpo/is

Borpocs! 7151 TeKyIIiero KOHTPOJIsi yCBOeHHsI y4eOHOTro MaTeprasa COOTBETCTBYIOT TEMaTHKe paszesa.
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

3auer 110 1abopaTopHOi paboTe CTyAeHT mosydaet rpu 6osee 60% MpaBUIBHBIX OTBETAX B MPOLiECCe
cobeceloBaHMs HA BOTIPOCHI, 3aTPOHYThIE B BHITIOJTHEHHOM ITUCbMEHHOM OTUeTe TI0 TPOBe/IeHHOM
nabopatopHoii pabore.
[TepeueHb BOMIPOCOR, 3a/]JaBAEMbIX TPH 3allUTe J1aO0paTOPHBIX paboT, rpuBeeH B Y MK JUCIMITIMHBIL.

KypcoBoii npoeKT

Tematrika KypcoBBIX MPOEKTOB MO/THOCTBIO COOTBETCTBYET TeMaTHKe paszie/ioB JaHHOM JUCLIUTIIMHEL.
[TpuMephI TeM KyPCOBBIX ITPOEKTOB TipeAcTaBieHbl B Y MK auctunmunbl. CofepskaHue, oopMiieHHe U 3allydTa
KypcoBbIx IpOeKTOB COOTBETCTBYIOT NojiokeHni0 CMK - 11 - 4,2 - 12,
Pabora cTyzieHTa Ha/l KypPCOBLIM TIPOEKTOM OIIEHUBAETCS MPY 3all[UTe TIOJIHOTOM JJOK/a/ia, @ TAK)Ke OTBeTaMU
Ha JIOTIOJIHUTe/IbHbIe TeOpeTUUeCKUe BOMPOCHI 10 TeMaThKe KypCcOBOTro rnpoekTa. [Ipu sTom:
OLleHKa — He 3allUTr/I py MeHee 50% IpaBUJIBHBIX OTBeTax Ha BOIIPOCHI, Kacarolrecs: KypCOBOI'O IIPOEKTa.
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.

JK3aMeH
K sK3aMeHy CTyieHT [J0IyCKaeTcsi, eC/IM eMy BbICTaB/IeHbI 3aUeThl 110 BceM 1abopaTopHbIM pabotam
JIAHHOM IVCLIUTIIMHBI.
Bo Bpemst 3K3amMeHa, KOTOPbIH TPOBOAM/ICS TI0 SK3aMeHAL[IOHHBIM OHjieTaM, YPOBeHb YUeOHBIX /I0CTHKeHHH
CTyZeHTa NPY 0CBOEHUM AUCLMILIVHEI OL|eHHBaeTcs B Oecefie C HUM.
YpoBeHb 3HaHWI CTyAeHTa OLIeHUBAETCs TIOJIHOTOM OTBeTa Kak Ha BOTIPOCHI B 9K3aMeHAL[MOHHOM OureTe, Tak 1
Ha JIOTIO/IHUTe/IbHBIe TeOpeTHUeCKHe BOTIPOCHI 10 JaHHOM fucturiivHe. [1pu aTom:
OlleHKa — Hey/I0B/IeTBOPHTE/LHO ITpu MeHee 50% MpaBU/IbHBIX OTBETaX Ha BOMPOCHI;
OlLleHKa — yzioBJieTBopuTeabHO Mpr 50% - 70% TipaBU/IbHBIX OTBeTaX Ha BOIMPOCHI;
orieHKa — xopotuo npu 70% - 90% npaBUIbHBIX OTBeTax Ha BOMPOCHI;
oLieHKa — oIn4uHO 1pu 90% - 100% 1paBU/IBHBIX OTBeTax Ha BOIIPOCHL.
KoMrieKT 3K3aMeHalMOHHbIX OUIeToB rpe/icTaBieHbl B Y MK AuCHUTIMHEL
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bormpocs! as
4 7 |Pa3pgen 1. BBegenue. 2 2 2 0 0 5 TeKyLLero
KOHTPOJISA
Bormpocs! ans
Pa3pen 2. Harpysku, AeiicTBylomiye TeKyIlero
4 7 |Ha crapToBoe 000py/0BaHMe NIPH 9 6 6 0 3 10 KOHTPOJIS,
IKCIUTyaTal[HH. JIabopaTopHast
pabora
Pa3pen 3. Bonmpockl yCTOMYHUBOCTH Bonpocs! ans
4 7 |arperaroB cTapTOBOrO 8 3 3 0 5 10 TeKylL[ero
o0opyaoBaHuUs. KOHTPOJIS
Bornpocs! gis
" TeKyl1lero
4 | 7 f:‘r”;‘;’;i Ir“e’;i‘;qm“ roAreMa 65| 5| 0 | 1 10 KOHTpOJIS,
P Py30M. JTabopatopHasi
pabota
Bomnpoce! ans
Pa3pen 5. YcrpoiicTBo TEKYII[ero
4 7 |BbIBelIMBAHUA U 14 4 4 0 10 10 KOHTPOJIf,
rOpPU30HTUPOBAHUA arperara. JlaboparopHast
pabora
. Bonpocs! ans
4 - Paspen 6. MexaHnusm nognéma 10 2 2 0 8 5 TeKyIEro
rpysa. KOHT
poJIst
Bonpocs! ans
4 7 Pazpgen 7. MvexaHmM BpalleHus 8 2 2 0 6 5 TeKyIIero
TOBOPOTHOM YacTH.
KOHTPOJISA
o Bornpocs! gns
4 7 Pa3neJ1 8. YcrpoiicTBoO BBIIBIDKEHMSA| |, 4 4 0 8 10 TeKyIIero
CeKIIUM MHOI0 CeKI[HOHHOM CTpeJibl.
KOHTPOJISA
.. Bornpocs! gns
4 - Pa3gen 9. Pacuét rpynmnosoro 3 2 2 0 1 5 TeKyIEro
00/ITOBOr0 COeMHEHHS.
KOHTPOJISA
Pazpen 10. . OcHOBHbIE 110/10)K€HUS
.. Bomnpoce! ans
4 - |MPH pacyére Ha MPOYHOCT, 9 4 4 0 5 10 TeKymEro
JKECTKOCTh U YCTA/IOCTHYIO
KOHTPOJISA
NMPOYHOCTh.
Bornpocs! gs
TeKyIlero
4 7 |Pa3pen 11. KypcoBoii poeKT. 53 | 17 0 17 36 20 KOHTPOJIS,
Kypcogoii
TPOEKT
Bcero 3a 7 cemecTp 144 | 51 | 34 17 93 100
Bcero no aucIuInHe 144 | 51 | 34 17 93 100
17 25492




Kputepuu oneHuBaHus

IICK-08

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Neo 4

Bonpocbl omkpbimoz2o muna:
Yro Takoe cTapToBOE 0O0PYOBaHUE PAKETHBIX KOMILJIEKCOB?

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

CKOJTBKO CJ/TyuyaeB Harpy»kKeHUs1 MOXKHO BBIZIETUTh U3 BCEro pa3Hoo0pasusi coueTaHHH
Harpy30K, JIeHCTBYIOIIUX Ha CTapTOBOE 000pyI0BaHUe?

Kaxkue ocoOble cyyyan Harpy»kKeHusi TOMHUMO OCHOBHBIX BbI MOYKETe Ha3BaTh?

MoskeT /i1 COOCTBEHHBIH BeC 37IeMEHTOB, BXOASAIIUX B arperar CTapTOBOTO
obopyioBaHusi, ObITh He TOJLKO BEPTUKAIBHOU CTaTHUeCKOW Harpy3Kou?

Yem MOTYT ObITh BbI3BaHbI CHJTbI 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 MIPH HEKOHTPOIUPYEMOM
MOMEHTE 3aTsKKU?

o kakoii ¢hopmyrsie orpeZiesisieTCsl Be/TMUMHA ONPOKU/IBIBAOLIETO MOMEHTa
oripefiensieTcs?

Yemy ygensieTcs ocoboe BHUMaHKe TIPU CO3JAaHWU I'PY30TI0/beMHBIX KPAHOB, €CJTH MbI
CMOTPUM C TIO3UI[UU YCTONUHUBOCTH?

Bonpocbl 3akpblmozo muna:
Kakast Harpy3ka He IB/ISIeTCsSl HOPMa/IbHOM Harpy3Koi pabouero COCTOSTHHS arperara:

- pabouasi BeTpoBasi HarpysKa

- MHEepIMOHHAs Harpy3Ka MpH TUIaBHBIX MyCKaxX pabounx OpraHoB U MIaBHOM
TOPMO)KEHUH

- UHePLIMOHHAs Harpy3Ka Mpy KCTEPHOM TOPMOKEHUN

- BecoBasi Harpyska
Kakwie pacueTbl Be[yTCsl Ha TIpe/ie/IbHYI0 Harpy3Ky pabouero COCTOSTHUS arperara:

- pacyeT Ha YCTOMYMBOCTD arperara
- pacuéT Ha COTPOTHUBJIEHUE YCTAJI0CTH MaTeprasa
- pacyeT Ha JIOJITOBEYHOCTh

- pacuéT Ha U3HOC U Harpes
K kakomy BUJly Harpy30K OTHOCSITCSI TPAHCIIOPTHBIE Harpy3ku, celicMUuecKue
Harpysku, Harpy3Ku IIpU siZlepHOM B3pbIBe:

- HOpMaJIbHbIe Harpy3Ku pabouero COCTOSIHUS arperaToB CTapTOBOTO 000py0BaHus
- TIpeZieNIbHbIe HArpy3KK pabouero COCTOSTHUS arperaTtoB CTapTOBOTO 000PY/[0BaHHUS
- Harpy3Ky Hepabouero COCTOSIHYS arperaToB CTapTOBOro 060pyaoBaHuUs

- KaK K HOPMaJIbHBIM, TaK U K Tpe/ieJIbHbIM Harpy3kaM pabouero COCTOSIHUS arperaToB
CTapTOBOTO 0060PYAOBaHUS

OT KakuX MapaMeTpOB 3aBUCUT KO3(PMUI[MEHT JUHAMUUHOCTH TIPH PE3KOM TOPMOYKEHHH
B MPOLIeCCe OMyCKaHUs Tpy3a:

- OT CKOPOCTH [JBHKEHHS TPy3a
- OT Macchl Ipysa

- oT rabapuToB rpy3a
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- OT BBICOTHI IIOJBbEMA IPy3a
Ne 5 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 MAKCHMMaJIbHO yAaﬂéHHO OT [J€EHTPa MdCChbl TPAHCIIOPTHOI'O CyJHA TOUKHU arperara

Ne 6 B kakoM HaripaB/ieHUH HeT MHEePLMOHHBIX TPAHCIIOPTHBIX HArpy3oK, eMCTBYIOLMX Ha
00opyZoBaHye, TIPH YCTaHOBUBIIIEM PE>KUMe ABIDKEHHS JKesle3HOJOPOXKHBIX
TPaHCIIOPTHBIX CPEZICTB:

- IpOAOJIbHOM
- BEPpTHUKa/IbHOM
- [oriepevyHom

- BeDTHUKA/IbHOM U T10II€epeYHOM

Ne 7 B kakoMm HaripaBnieHUH HeT UHePLMOHHBIX TPAHCIIOPTHBIX Harpy3o0K, JeiCTBYIOIIMX Ha
o0opyzi0BaHye, TIPU HEYCTAaHOBUBLIIEM PeXXKMMe JBYDKEHHUS JKeJle3HOZOPOKHBIX
TPaHCIIOPTHBIX CPEZCTB:

- MIPOZ0JILHOM
- BePTUKaTLHOM
- IIOTIePeYyHOM

- BEPTHUKa/JIbHOM M IMOIIepeuHOM

Ne 8 Ipu olieHKe KaKoil yCTOMUMBOCTH TPY30MOABLEMHOIO KpaHa Ipy orpeiesieHnn
BeJTMUMHBI YIePKUBAOLIETO MOMEHTa YUUTHIBAIOTCSI MHEPLIMOHHbIE HAaTrPy3KU:

— TPY30BOM CTaTUUYeCKOW yCTOMUMBOCTHU KpaHa;
— TPy30BOM JMHAMUYeCKOM YCTOMUMBOCTHY KpaHa;
— COOCTBEHHOM YCTOMUYMBOCTH KpaHa;

— yCTOﬁqHBOCTH KpaHa IIpy BHE3alTHOM CHSATHHU I'Dy3d

Ne 9 Kakue Harpy3Ku OIpeaessdioT BeJIMUMHY Y eP KUBAlOIero MOMEHTA IIPpU OLIEHKE
HOHepe‘—IHOﬁ yCTOﬁ‘—IHBOCTH TPAHCIIOPTHO — YCTAHOBOYHLIX arperaTtoB B JBUXE€HHU:

— TIOJTHasi BeCOBbIE Harpy3KHy;
— YacTh BeCOBOM Harpy3ku C yuéToM yIJia MoINepeuHoro YK/I0Ha;
— HHEepLMOHHbIe Harpy3Ky;

— BETPOBbIe HArPy3KU
Ne 10 Kakue Harpysku onpeze/isitoT BeJIMUKHY yepKUBaroLero MOMeHTa IIPY OL{eHKe
YCTOWYMBOCTH TPAHCTIOPTHO — YCTAHOBOUHBIX arperaToB Ha CTOSTHKE U Mpu pabore:

— BeCOBble M MHepLMOHHbIE Harpy3Kuy;
— BeCOBbIe Harpys3Ky;
— WHepLMOHHbIe HArPy3KY;

— BeTPOBbIE Harpy3Ku
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