MMHOBPHAYKH POCCHUHN
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PABOYASI ITPOI'PAMMA AVCHUIVIVTHBI
INPOEKTUPOBAHME CTAPTOBOI'O OBOPY1IOBAHUA

Hamnpag/ieHue/crier{iaIbHOCTD NMOATOTOBKH

24.05.01 ITpoekTHpOBaHMe, TPOU3BO/CTBO U FKCITyaTausA PaKeT U PaKeTHO-KOCMHYEeCKHX
KOMIL/IEKCOB

Crnenuanu3anus/npoduis/mporpaMma noaroroBku  ITyckoBble yCTPOHCTBA, TPAHCIIOPTHO-YCTAaHOBOYHOE 000py/0BaHHe U CPEACTBA 00C/Ty)KMBaHUSA
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JINCT COI'JIACOBAHUAA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSIMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATE/IBHOT'O CTAHJAPTA BBICHIEI'O OBPA3OBAHUSA (®I'OC BO)

24.05.01 ITpoeKkTHpOBaHue, MPOU3BOJACTBO U YKCILTyaTalMsl PaKeT M PAaKeTHO-KOCMMYeCKHX KOMIIEKCOB
roz Habopa rpynmsr: 2025

[IporpamMmy cocraBun:

Kadenpa A4 CTAPTOBBIE I TEXHUUECKUE KOMITJIEKCHI PAKET I KOCMUYECKUX
ATIITAPATOB
BakyneB Bnagumup JleonnzoBuy, 1.¢.-M.H., JOLEHT

Kadenpa A4 CTAPTOBBIE I TEXHUUECKUE KOMIIJIEKCBI PAKET U KOCMUWYECKUX
AIIITAPATOB
VBaHoB [leTp KoHCTaHTHHOBUY, Mpenofasaresb

ITporpamMma paccMoTpeHa

Ha 3acefjaHMH Kadespbl-pa3paboTurka

paboueii nporpammel A4 CTAPTOBBIE 1 TEXHUYECKHE KOMIUIEKCHI PAKET 1 KOCMUYECKUX AITIITIAPATOB
3aBenyroumii kadenpoii Anzipees O.B., K.T.H.

ITporpamMma paccMoTpeHa

Ha 3ace/laHUH BbIITyCKarolleld Kadepel

A4 CTAPTOBBIE I TEXHUYECKHWE KOMIIJIEKCBI PAKET 1 KOCMMNYECKHUX AIIIIAPATOB

3aBenytouuii kadenpoit Anzpees O.B., K.T.H.



PABOYAS ITPOI'PAMMA AV CHUITIVHBI
INPOEKTUPOBAHME CTAPTOBOI'O OBOPYJJOBAHUA

Paspenbl paboueii mporpaMMsI

1. HEJIM OCBOEHMA OJUCHUITIVHBI

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)KAHUME OVCHUIT/IMHBI

4. ®OPMbI KOHTPOJ/IA OCBOEHNA JUCHATIINHBI

5. YYEBHO-METOINYECKOE 1 NTH®OPMAIIMOHHOE OBECITEYEHUE ONVCHUITIMHBI
6. MATEPVAJIBHO-TEXHWYECKOE OBECITEYEHUWE JUCHUIIIVMHBL

IIpuioxeHus K padoueii nporpaMme JUCIUIIUHBI
o IIpunoxenre 1. AHHOTaMs paboueil mporpaMmbl

o Tlpunoxenue 2. TexHosmoruu u Gpopmsl 00yUeHHsT
o TIpunoxxenue 3. @oH/BI OLIEHOUHBIX CPE/ICTB



1. EJIX OCBOEHUSA JVCIHIAIIVINHBI
Le/bio 0CBOEHUS AUCLUIUIMHBIL SBIAETCS (POPMUPOBAHKE CIIEAYFOLIMX KOMITETEHL|MM:

ITK-8 — Crniocoben paspabarbiBaTh KOHCTPYKLMH ITyCKOBBIX YCTPOMCTB, TPAHCIIOPTHO-YCTAHOBOYHOTO 0OOPY/OBAaHMSI, CUCTEM 3alpaBKU
KOMITOHEHTaMH TOTIIMBA Y C)KaTbIMU Ia3aMH U CHCTeM 00C/Ty>KMBaHUs PaKeThbl HA CTapTOBOM KOMILJIEKCe

@DOpMHIPOBaHUIO KOMITETEHLIH CITY)KUT [JOCTYDKEHHE C/IeYIOIINX pe3y/IbTaToB 00pa3oBaHMsI:
IIK-8

3HAHUA:

3HaTh MeXaHWYeCKHe KOHCTPYKLIMH, CUCTeMBI ¥ arperaTsl JieTaTe/IbHbIX araparos;

YMeHusA:
YMEThb MPOEKTUPOBATH U KOHCTPYHPOBATH ME€XaHUU€CKUE KOHCTPYKLIMH, CUCTEMBI U arperarsl JIeTaTe/IbHbIX alriapaTos;

HAeblKU:
CroCco6GHOCTh TMPOEKTUPOBATL U KOHCTPYUPOBATH Me€XdaHUUYeCKHe KOHCTPYKLIMH, CUCTEMBI U arperarsbl JieTaTe/IbHbIX allllapaToB.
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2. MECTO JUCIIAIVINHBI B CTPYKTYPE OOII BO
Mucimruimaa IPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJOBAHMWS siBnisieTcst AVCLMIUIMHON YacTH, GopMUPYyeMoit
yYacTHHKaMH 00pa3oBaTe/IbHBIX 0THOIIEHHUH 0/10Ka 1, IporpaMMbl IOArOTOBKY 110 HarpasiieHuto 24.05.01 ITpoekmuposaHue,

npou3eoacmeo U SKcrnuiyamayus pakem U pakemHO-KOCMUUYeCKUX KOMN/IeKcos.

Copiep)kaHue JUCLIMIUIMHBI siBsieTcst joruueckuM mpogospkenreM aucuuruiid: OCHOBBI ITIPOEKTPOBAHNMSA PAKETHBIX
N PAKETHO-KOCMHWYECKUX KOMIIVIEKCOB.

Cogep)kaHue [UCLIMIVIMHBI SIBSeTCSl OCHOBOM st ocBoeHusi gucuuruind: APEIATBI CTAPTOBOI'O OBOPYJOBAHNSA,
ITPOEKTUPOBAHUWE CTAPTOBBIX KOMIIJIEKCOB HASEMHOI'O BABUPOBAHUSA.

HpeﬂBapI/ITeHLHLIe KOMIIeTeHL|HH, CCl)OpMI/IpOBaHHLIe y o6yqa}0Lueroc;1 A0 Ha4vaJ/la U3yueHus AUCLUIIIAHBIL

e [TK-1 — CrniocobeH ucrosnb3oBath CALS-TeXHOIOTHM U OTIPe/IeNISTh BHEIIHUY 00/IMK U3fienuni, pa3pabatbiBaTh COCTaB U 00EMHO-
MaCCOBbIe XapaKTePUCTUKH CHCTeM, MEXaHU3MOB U arperaToB, BXOASIIMX B PAKETHBIN WM PAaKETHO-KOCMUUEeCKUN KOMITJIEKC



3. CTPYKTYPA U COJEPXAHUE JUCIIUII/INHBI

OO61masi TpyZ0eMKOCTh AUCHUTUIUHBI COCTaBsieT 4 3.e., 144 u.

3.1. Copepxanue (JUAAKTHKA) AUCIUTIMHBI

AyAuTOpHBIE 3aHATHS N
B KOHTAKTHOii (hopme & m g o
g8 5 =
E s | 2| Ef
g 3! e g g8 £5
> E HaumeHoBaHHe pa3je/ioB U IHAKTHUYECKHX e/IHHHUI] 8 8 g g E 3] s §
< z 2 & : | Eg | Ez | S%
© g i EF | & :
=] = R ER
=) [R-% ®
= 4]
=}
4 7 Passien 1. Beesienue. Posb M MeCTO CTapToBOTO 060PY/I0BaHKs IPH MO/ATOTOBKE M MPOBE/IeHHIO MycKa pakeT. Obiiye > o > 0 0 5
TpeGoBaHus, TIpe/bsiBIsEMbIe K CTapToBOMY 060pyi0Banuio. Knaccugukanus crapToBoro o6opy/ioBaH#s.
Paspien 2. Harpy3skw, feiicTByomue Ha crapToBoe 0Gopy/0BaHKe NPH KCIUTyaTali. Becopble HarpysKi.
4 7 VIHepLMOHHbIe HArPy3KH, Harpy3KH MPH KauaHWM TPy3a, Harpy3KH NPy Kauke M CeicMUYeCKre HarpysKku. 9 6 6 0 3 10
TpaHcropTHbIe Harpy3ku. Betposas Harpyska.
Pasgen 3. Bonpocs! yCTOHUMBOCTH arperaroB CTapToBoro 06opyjoBanus. Kputepuu yCToiUMBOCTH arperaros
4 7 crapToBoro o6opygoBatwst. Ilonepednast yCTORUYMBOCTb arperaTos MpH ABWKEHHUH 110 KOCOTOpY. YCTOHUHBOCTE 8 3 3 0 5 10
arperara npu 110 KOCOTOpY B TIPOJ0/IEHOM Harip OL|eHKa yCTOUHBOCTH IPy30MO/bEMHBIX KPAaHOB.
Paspen 4. Mexauusm nojgbéma cTpesibl ¢ rpy3oM. Ha3HaueHue 1 cOCTaB MexaHHU3Ma 10JbEMa CTPesibl C IPy30M.
4 7 MeroyuKa /i1l pacyéTa OCHOBHBIX NapaMeTpPOB MexaHh3Ma Mojbéma rpy3a. JHepreTvka NpyBO/ja MexaH13ma rnojbeéma 16 5 5 0 11 10
CTpesibl C rpy30M. PacyeTbl Ha IPOYHOCT.
Pa3jien 5. YCTpOiicTBO BhIBEIIMBaHHs H FOPH30HTHPOBaHHs arperara. HasHauenne 1 COCTaB yCTpoiicTBa
4 7 BbIBELIMBAHHS i FOPU3OHTHPOBAHKS. BHelIIHMe Harpy3KH, eiiCTBYIOL{He Ha arperar ¥ Ha JOMKpaThI TPy 14 4 4 0 10 10
BbIBELIMBAHMM ¥ TOPH30HTHPOBAHMHK arperara. BeIGOp OCHOBHBIX [apaMeTPOB YCTPONCTBA BbIBEIUMBAHHS 1
TOPHU30HTUPOBAHMS. PacueTsl Ha TMPOYHOCTh.
Paszien 6. Mexanu3m nogbéma rpysa. HasHauenue ¥ cocTaB MexaHH3Ma nofibéma rpy3a. OCHOBHbIE apaMeTphbl
4 7 MeXaHHM3Ma nogbéMa rpysa. Knaccudukanys MexaH3MoB nogbéMa rpysa. MeTozyKa /st pacyéTa OCHOBHBIX 10 2 2 0 8 10
rapaMeTpoB MeXaHK3Ma MofbéMa rpy3a PacueT Ha IPOYHOCTB Y37I0B U JleTasieii MeXxaHu3Ma.
Pazpen 7. M POTHOI yacTu. M COCTaB MeXaHM3Ma BpalL|eHHs! TI0BOPOTHOM
4 7 yacT. BHelHKe HAarpysKH, JefCTBYIOe HA MEXaHW3M BpalljeHHst TOBOPOTHOI YacTi. Pacuét norpebsemoit 8 2 2 0 6 5
MOIJHOCTH ¥ TOPMO3HOTO MOMeHTa npu paboTe TIOBOPOTHO# YaCTH.
Pa3zjien 8. YCTpoHCTBO BBIABH)KEHHS CEKI{HH MHOTO C i cTpensl. | M COCTaB yCTpoiCcTBa
4 7 BbI/IBIDKEHHsI CEKLIVIA CTpe/ibl. BapHaHThbI IPUBOJ|A BbIBWKeHNsI CEKLIHI CTpe/ibl. BHellHNe Harpy3ky, JefcTByoliye 12 4 4 0 8 10
Ha TPUBOJ| BbI/IBUKEHUs CEKL{UH CTPe/Ibl. AJITOPUTM OMpe/ie/IeHHs CTATUYECKOTrO CONPOTHB/IEHHS! P Pa3/MUHbIX
CXemax rpyBo/ia Bb CEKL‘VII‘;I CTpeJibl.
Paspen 9. Pacuér rpy 0 GosrTOBOIO C MertozauKa /151 pacyéTa rpymioBOro GoATOBOro CoeAMHEeH s
4 7 TpY KOHTPO/IMPYEeMOM MOMeHTe 3aTsDKKU. MeTo/uKa JJIst pacyéTa rpyIoBoro 601TOBOrO COeJUHeHNsI IPH 3 2 2 0 1 5
HEKOHTPO/IPYEeMOM MOMEHTe 3aTsDKKH.
Paspaen 10. . OCHOBHbIE N0/I0KeHHs IPH PacyéTe Ha NPOYHOCTB, )KECTKOCTh U YCTa/I0CTHYI0 IPOYHOCTh.
JlomyCTiMble HanpsDKeHHs ¥ HeoOGXOAMMbIe 3amachl P PacyéTax Ha MPOYHOCTh [TOHSATHE XKECTKOCTH KOHCTPYKLHH,
4 7 KPUTEPUH XKECTKOCTH. DaKTOPBI, ONpee/IsoIIIe KECTKOCTb KOHCTPYKLiA. KOHCTPYKTHBHBIE CrI0COObI MOBBIIEHHUS 9 4 4 0 5 5
JKECTKOCTH KOHCTPYKLMIA. BONPOCH! HECYIMX MeTa//IOKOHCTPYKLIHH CONPOTUB/IEHHE yCTa/IOCTH MaTepyasia py
LIMK/IMYeCKUX Harpy3Kax .
Paspen 11. KypcoBoii mpoeKT. AHa/IM3 UCXOAHBIX JaHHBIX K KYPCOBOMY MPOEKTY, a TakK)Ke CYILIeCTBYIOIIMX
KOHCTPYKLMi1 y3/10B, MeXaHH3MOB M arperaTos, KOTOPbIe aHaJIOTHUHbI 33/laHHBIM /17151 Pa3paboTKH B KypCOBOM
4 7 npoexTe, BbIGOP 1 060CHOBAHMe IPUHSITOTO B Pe3y/bTaTe aHa/Ik3a TeXHHUeCKoro pewenwst. [IpoBeseHne 53 17 0 17 36 20
HeOOXOAMMBIX TIPOEKTHO-KOHCTPYKTOPCKUX M PACUETHBIX PaGOoT 110 CO3JaHNIO0 KOHCTPYKLIMK y3/1a, MeXaHH3Ma M/
arperara, y/{0B/JIeTBOPSIOLLIEro TEXHUUECKOMY 3a/JaHHI0 K KYPCOBOMY MPOEKTY.
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero no gucuunanHe 144 51 34 17 93 100
3.2. AyAMTOPHBIN NPAKTHKYM
N Homep n O6nbewm,
o
o/ HauMeHOBaHHue Tema NPAKTUYECKOro 3aHATHA aya.
pasjiesia JUCHUIIINHBIL YyacoB
Pasnen 11. Kvpcogoii HPOBEAEHI/IE HeoﬁXOAI/IMbIX TIPOEKTHO-KOHCTPYKTOPCKUX U paC‘—IéTHLIX pa60T T10 CO34aHUI0
1 o O'[éKT - XyP KOHCTPYKILUHU y3/la, MeXdHW3Ma WM arperara, yJ0B/IeTBOPAIOLIEro TeEXHUYeCKOMY 3a/laHUI0 K 17
P : KypPCOBOMY TIPOEKTY.
Bcero 3a 7 cemecTp 17
3.3. CamocrosTebHast padora crygenta (CPC)
Homep u
Ne P Oonem,
HauMeHOBaHHe CO}IEP)KHHI/IE y‘-IEﬁHOI‘O 3aidaHUA
n/n 4acoB
pa3je/sia AMCHUIITUHBI
Pasgen 2. Harpysky,
JleMCTBYIOIIMe Ha o
1 CTapToROE I/I3yqu1/1e BECOBBIX U BCEX BH/JI0B UHEPLIMOHHBIX HArpy30K, AeHCTBYIOIINX Ha CTapTOBOe 3
P 060pyAOBaHI/Ie TIpU 3KCI/TyaTalliy, BK/IKOUas TPAHCIIOPTHbIE HAT'PY3KHU.
o6opyzaoBaHue pu
SKCIUTyaTalnu.
PHB,Z[E]'[ 3. BOHPOCI)I I/I3yquI/1e KpuTepueB yCTOﬁQHBOCTH arperaTroB CTapToOBOro 060pyAOBaHI/IH B IB)KEHHHU U Ha
b yCTOﬁqHBOCTH CTOsIHKe. I/ISyquI/IE nonepequﬁ yCTOfI‘{HBOCTPI arperaros Ipu JABW>XE€HUU T10 KOCOropy 1 5
arperaTroB CTapTOBOTO yCTOﬁqI/IBOCTI/I arperara Inpy JBMXEHHUHU 110 KOCOropy B IMPOJ0JIbHOM HallpaBJ/IeHWH. OL[EHKa
O60py,Z[OBaHI/IH. yCTOﬁQHBOCTH pr30HOA’LéMHLIX KpPaHOB.
Paszien 4. Mexanusm  |MI3yueHue cocTaB MeXaHH3Ma MOZbEMA CTpeJIbl C IPY30M U TUIIOBBIX KOHCTPYKLUH Y3/10B,
3 no,zu:éma CTpeJibl C BXOJSIIHX B €ro COCTaB, a TaKXXe a/Ir0OpUTMa pacqéTa TMpuBO/Ja l'lO,E[T:éMa CTpeJibl C I'Py30M, 11
r'py30M. BKJIFOYas IIpy 3STOM pacqéT 110 BbI60py OCHOBHBIX TTapaMeTpPOB TIPpUBOJA.
Paspen 5. YcrpoiictBo
4 BhbIBeIlIMBAHUA U I/IayquI/Ie COCTaBa Me€XaH13Ma BbIBeIIMBaHWA U TOPU30HTUPOBAHUS arperara, BHeIIIHUX Harpy3ok, 10
TOPU30HTUPOBAHKWSA ,E[eﬁCTBy}OH.[I/IX Ha arperar ¥ Ha AOMKPAThI ITPH BbIBEILIMBAHUU U TOPU30HTHPOBAHWM arperara.
arperara.
Pasnen 6. MexaHusm I/I3yquHe COCTaB MeéXaHH3Ma HO,E['béMa CTpeJIbl C TPY30M U THUITOBBIX KOHCprKL[I/II‘/II Yy3/10B,
5 o A’béMa.F 2a BXO[ALINX B €ro COCTaB, a TaKXXe a/Ir0OpUTMa pacuéTa TNpuBOJa HO,E['I:éMa CTpeJibl C I'Py30M, 8
A py3a. BKJ/IFOYas IIpy 3STOM pacqéT I10 BbI60py OCHOBHBIX TTapaMeTpPOB TIPpUBOJA.
6 PHBI[EJ'[ 7. MexaHusm I/I3yquHe COCTaBa MexXaHU3Ma BpalljeHus HOBOPOTHOﬁ YacCTH, BHEIIIHUX Harpy3okK, AeﬁCTBy}OH.[HX 6
BpallleHus HOBOPOTHOﬁ Ha Hero, a TakXxe paC‘{éTa HOTPGGHHEMOﬁ MOIIJHOCTU U TOPMO3HOI'O MOMEHTA IpH pa60Te.
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—I‘IHCTI/I.

Paspen 8. YcrpoiictBo
BBI/IBIDKEHHS] CeKIIMH

N3yueHue cocTaBa yCTPOWCTBA BbIJBM)KEHHUsI CEKLIUH CTPesibl M BAPUAHTOB MPHBO/A BbIBI)KEHHUS
CeKIWii cTpesibl. M3yueHre BHEIITHUX Harpy3KH, JeiCTBYIOIIMe Ha TIPUBO/, BBIABIDKEHUS CeKLMH

7 o 8
MHOTO CeKI[MOHHON CTpeJIbl U aJITOPUTMA OTIpeZie/IeHusT CTaTHIeCKOr0 CONPOTHBIIEHHS TIPY PAa3/TMUHBIX CXeMaxX
CTpeJIbl. TIPUBO/IA BBIJBIDKEHUS CeKLUH CTpesibl
Pazgen 9. Pacuér .
V3yueHrie MeTOAVIK pacuéTa rpyNIoBoro H0JITOBOTO COe/[HEHHs TPH KOHTPOIUPYEMOM U
8 |rpymmoBoro 60/1TOBOrO 1
HEKOHTPO/IMPYEMOM MOMEHTe 3aTSDKKU
COeJJMHeHMsI.
Paszgen 10. . OcHOBHBIE . .
HONOMKEHIAL TIDH V3yueHre Be/IMIMH AOIMYCTUMBIX HAIPsDKeHHI U HeOOXOAMMBIX 3aIacoB IPH pacuéTax Ha
i p MIPOYHOCTb, [TOHATUS KECTKOCTU KOHCTPYKLIMH, KpUTepuUeB J)KECTKOCTU U (haKTOpPOB,
pacyéTe Ha MPOYHOCTb, N L
9 KECTKOCTD I OIpe/ie/IstoLIMe XKECTKOCTh KOHCTPYKLIMH, @ TaK)Ke KOHCTPYKTHBHBIX CIIOCOOOB MOBBIIIEHHS 5
CTANOCTHYIO JKECTKOCTH KOHCTPYKLMH. VI3ydeHre BOMPOCOB, CBSI3aHHBIX C PACUETOM HECYIIHX
y y MeTa/UIOKOHCTPYKLMI Ha YCTa/IOCTHYIO IPOYHOCTD TIPY LIUK/IMYeCKHX Harpy3Kax.
MIPOYHOCTb.
ITpoBezieHrie HeOOXOAUMBIX MPOEKTHO-KOHCTPYKTOPCKUX 1 PACUETHBIX PaboT 110 CO3[aHUI0
10 KOHCTPYKLIMM y3/1a, MeXaHU3Ma WU/IY arperara, y[0B/1eTBOPSIIOLero TeEXHUUEeCKOMY 3aJiaHUIO K 0
KyPCOBOMY TIPOEKTY.
1 CripaBouHYK 110 KpaHaM 1 u 2 Tom niog, pes. M.M. T'ox6epra, Jlenunrpaz, «MaliiHOCTPOEHHEe» 0
Paspen 11. Kypcopoii  |J/lenuHrpajckoe otzaenenye, 1988r
12 TpOEKT. OneKTpoHHBIH Kypc «[MApoobopy0BaHNe CTapTOBBIX KOMITIEKCOB», TIpernozaBareib AH/peeB 0
0.B., pa3MmelljeHHbIH Ha caiite moodle.voenmeh.ru.
AHanu3 UCXOHBIX IAHHBIX K KyPCOBOMY ITPOEKTY, a TaKkKe CyIL[eCTBYIOIIX KOHCTPYKLH y3/I0B,
13 MEeXaHH3MOB U arperaToB, KOTOpble aHAJIOTMUHBI 33JaHHBIM /|15l pa3paboTKY B KYPCOBOM MpoekTe, | 36
BBIOOP ¥ 060CHOBaHKeE MPHUHSTOIO B Pe3y/bTaTe aHa/In3a TeXHUUEeCKOrO pelleHVisl.
Bcero 3a 7 cemecTp 93

3.4. KypcoBoii npoekT

IEPHOJ,
HCIIOJTHEHUA IIJIAHUPYEMOE
COAEPKAHHUE STATA (Hepenu BPEMH/I (uac)
cemecTpa)
Oran 1. AHanM3 UCXOHBIX JAHHBIX, a TAKXKe CyILLeCTBYIOIMX KOHCTPYKLMH y3/10B, MEXaHU3MOB U
arperaroB, KOTOpbIe aHA/IOTMYHBI 33/JaHHbIM /11 pa3paboTKH B KypCOBOM IIPOEKTe, BEIOOP 1 2-6 10
000CHOBaHKe MPHUHATOTO B pe3y/ibTaTe aHalINu3a TeXHUUEeCKOTO PelleHVsl.
Jrarn 2. [TpoBesieHre HEOOXOAMMBIX TPOEKTHO-KOHCTPYKTOPCKUX M PACUETHBIX PaboT 10 CO3/,aHMIO
KOHCTPYKLIMHM Y3713, MeXaHW3Ma WM arperara, y/|0B/IeTBOPSIIOLIEro TeEXHIUeCKOMY 3a/IaHHI0 K 6-12 20
KypCOBOMY IIPOEKTY
Jtan 3. OdopmsieHHe MOSICHUTETLHON 3aNMCKU U He0OXOUMBIX UepTexkei 13-16 6
Bcero 3a 7 cemecTp 36
4. ®OPMbBI KOHTPOJISI OCBOEHUA JUCIINITI/INHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4 5 6 |7 8 9| 10 1 12 13 14 15 16 17
7 TexkK ap KIT ap JIP TexK P KII

YcioBHBIe 0003HAYEHHUS:

TP — auarHoctuyeckast paboTa;
TexK — Bonpocs! [jj11 TeKy1L[ero KOHTPOJIS;
JIP — naboparopHasi paboTa;

KII — KypcoBO#i MPOEKT.

TeKyLyii KOHTPO/Ib YCIIeBaeMOCTH CTY/EHTOB IIPOBOJUTCS B IUCKPETHbIE BpEMeHHbIE HHTEePBa/Ibl B CIEYIOLMX GopMax:
[MarHOCTHYecKasi paboTa;
BOIIPOCHI [IJIs TEKYIL[Er0 KOHTPOJIS;
nabopatopHas pabora;
KyPCOBOM TIPOEKT.

ITpoMexyTo4Hasi aTTecTalus POBOAUTCS B (hopMax:
* SK3aMeH.
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5. YYUEBHO-METO/IMYECKOE 1 TH®OPMAIIMOHHOE OBECIEUEHHUE
MCHUATUIVHBI

5.1. OcHoOBHas MTepaTypa Mo AUCLIUTIINHE:

—_

. A. A. T'yces. . OcHoBbI ruapaBnuku. Mocksa: FOpaiit, 2020, 351. pec.

. B. A. XpamoB. . OCHOBBI TEOPHUH U TIPOEKTHPOBAHNSI YCTPOUCTB U crcTeM 60eBOT0 >KeIe3HOLOPOKHOTO PAKeTHOTO KOMITIEKCa.
CII6.BI'TY "BOEHMEX" um. [I. ®@. YctunoBsa, 2005, 351. pec.

. B. A. Xpamog, C. A. fIkorneB. 3eHuTHbIe pakeTHbie cucteMbl C-300. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2012, 73 3K3.

. B. A. Xpamog, C. A. SIkoBneB. . 3eHutHbIe pakeTHsle crictemMbl C-300. CI16.BT'TY "BOEHMEX" um. . ®. YctuHosa, 2012, a71. pec.

. B. ®. [TlepbakoB. . Ha3emMHbIe orepaTUBHO-TaKTHUeCKKe pakeTHble KomiieKchl. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2008,
3J1. pec.

. B. I. Masnukos, C. ®@. Komucapuk, A. M. Kopotkos. . HazemHoe o6opyzoBaHue paket. M.: Boenuspgar, 1971, 43 3k3.

. B. I1. 3r03/mukoB, b. E. CuanbmykoB, B. b. CuHUbIIMKOB. . MofenpoBaHie MUKpPOITpodusis JopoxkHOW HepoBHOCTH. CIT6.BI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2007, 311. pec.
8. U. A. buprep, P. P. MaesntoToB. . ConpotuBieHre MarepuanoB. M.: Hayka. I'1. pes. ¢u3s.-mat. uT., 1986, 18 7K3.
9. T. M. Bamra. . MamyHocTpouTtenbHas rujpasivka. M.: MaumHocTtpoenue, 1971, 21 3k3.

10. FO. A. Kpyrnos, b. A. Xpamos, J. H. Kabanos. . CrcTeMsl yapoBUOPO3aIUThI PAKeT, anmnaparypsl 1 obopyzoBanust. CI16.5I'TY

"BOEHMEX" um. []. @. YctuHosa, 2010, 31. pec.
11. }FO. A. Kpyrnos, B. I1. 3t031ukoB, b. E. CuHUIBLIMKOB. . PacuéT fuHaMUuecKuX U ra3oruJpoArHaMUueckux MpoLeccoB B PUBOJAX
rozibéMa ¢ ra3oBbIM akkymyssitopoM. CIT6.BI'TY "BOEHMEX" um. . @. YctunoBa, 2005, 351. pec.

[S2 R SN OV] N

N D

5.2. Jloro/HKTe IbHAs IUTepaTypa 0 AUCLUILIMHE:

1. B. U1. Bpayzge, M. M. T'ox6epr, Y. E. 3BsiruH. CripaBouHuK 110 KpaHaM. T. 1 XapakTepHUCTUKH MaTepHanoB 1 Harpy3ok. JLBI'TY
"BOEHMEX" um. []. @. YctuHosa, 1988, 3 5ks.

2. M. TI. Anekcanzpos, M. M. Tox6epr, A. A. Kout. CripaBo4HUK 110 KpaHam. T. 2 XapakTepHUCTHKa U KOHCTPYKTUBHbIE CXeMbI KDaHOB.
JLBEI'TY "BOEHMEX" um. [I. @. YctuHoBa, 1988, 3 3K3.

5.3. [Tepuopnueckre U3faHus:
1. Boripocel 060ponHo# TexHUKH. Cepust 16;
2. ledopmariys 1 paspylileHre MaTeprasoB;

3. N3Bectust Poccuiickoil akaZieMuy pakeTHBIX U apTH/UIEPUHACKUX HayK.

5.4. TlepeyeHb pecypcoB HH(OPMALMOHHO-Te/IEKOMMYHHUKALIMOHHOMN ceTH "VIHTepHeT", He0OXOAUMbIX [JIs1 OCBOEHUSI JUCLIUIUIUHBI,
3JIeKTPOHHBIE OUOMOTEUHBIE CHCTEMBI:

1. https://e.]lanbook.com/ — 3BC JlaHb;
2. http://library.voenmeh.ru/jirbis2 — ®ynzpamenransHas 6ubnmuoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;
3. https://urait.ru/ — I'maBHast — O6pa3oBare/nbHast iardopma FOpaiit. [Ijist By30B M CCY30B..

CoBpeMeHHbIe TpodecCHOHabHBIE 6a3bl JaHHbBIX:
1. https://rusneb.ru — HaijoHasnbHast s/ektpoHHast 6ubmuoreka (HIB);
2. https://cyberleninka.ru/ - HayuHast snekrporHast 6ubmoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHOTeKcTOBasI 3/1eKTpOHHAast 6rubmuoTeka Poccutickoro ¢oHzAa GyHAaMeHTaIbHBIX UCC/Ie[OBAaHUH.
VHpopManoHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexakcnepT — VIH(OPMALMOHHBIN NOPTa/ TeXHUUECKOro pery/iupoBaHusi: HopMel, ipaBuia, cranaptsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCToB cob6cTBeHHO#1 reHepaiuy BI' TY
"BOEHMEX" um. [I. ®. YcTHOBa;
3. http://www.consultant.ru/- KoucynsranTIlmoc- nH$opMalMoHHbIN TopTa NIpaBoBo MHGOpPMaLUY.

5.5. IIporpamMmHOe 0becrieueHue:

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

5.6. lndopmMaLMOHHbIE TeXHOIOTHH:

B3aumozeticTre ¢ obyuatoummucs nocpeactsom OVIOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTrHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUITI/INHBI

6.1. JIeKiiHOHHbIE 3aHATHUA:

CreLjaIM31poBaHHble TpeboBaHus 10 060PYOBaHHI0 OTCYTCTBYIOT; ayAUTOPUS C II0CAZA0UYHBIMUA MEeCTaMH 110 KOIMYeCTBY CTY/|eHTOB;
JocKa.

6.2. IlpakTHYecKHe 3aHATHS:

CreLjaIM31poBaHHble TPebOBaHus 10 060PYJOBaHHIO OTCYTCTBYIOT; ayUTOPHS C IT0CaA0UYHBIMUA MECTaMH 110 KOIMYECTBY CTY/|eHTOB;
JocKa.

6.3. ITpouee:

1. paGouee MeCTO Mperojasareist, OCHaIIEHHOe KOMITLIOTEPOM C IOCTYTIOM B VIHTepHerT;
2. pabourie MeCTa CTy/IeHTOB, OCHAIIIEHHbIE KOMITBIOTEPAMH C JOCTYIOM B VIHTepHET, Npe/iHa3HauYeHHbIe [ijisi paboThI B 3/IEKTPOHHON
obpa3oBare/bHOI cpejie.



TIpunoxenue 1
K paGoueii nporpaMme JHCLMIUIHHBI
ITPOEKTUPOBAHUME CTAPTOBOI'O OBOPY/JOBAHHUS

AnHoTanus paGoyeii MporpamMmsl

Iucimmuimaa IIPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJAOBAHWUS sBrsieTcss JUCLMIUIMHON YacTd, (opMHpyemoi
yYacTHHKaMH o00pa3oBaTe/IbHBIX OTHOLIeHHWH 0/0ka 1, mporpaMmbl TMOATOTOBKM MO HampawneHuto 24.05.01 IIpoekmuposaHue,
npou3goocmeo U 3Kcnayamayus pakem U pAaKemHO-KOCMUUYEeCKUX Komniekcos. [IMcLunIvHa peanusyeTcst Ha (akynsreTe A PakeTHo-
kocMuueckoi Texauku BI'TY "BOEHMEX" um. [I.®. Ycrunosa Kadegpoit A4 CTAPTOBBIE I TEXHMYECKME KOMIIJIEKCHI PAKET
N KOCMUWUYECKUX AIIITAPATOB.

JucuunivHa HallesleHa Ha ()OpMUPOBAHVe KOMNemeHyul:
ITK-8 Criocoben paspabarbiBaTh KOHCTPYKLIMM IYCKOBBIX YCTPOMCTB, TPAaHCIOPTHO-YCTaHOBOYHOTO OOOPYZOBaHUs, CHCTEM 3arpaBKU
KOMITOHEeHTaMH TOIUTMBA U CKaThIMH Ta3aMH M CHCTeM 0OC/Ty)KMBaHUsI paKeThbl Ha CTapTOBOM KOMILTEKCe.

Copiep>kaHue JUCLIMIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBS3aHHBIX C MPOEKTHPOBAHMEM CTAapTOBOrO 000PY/0BaHHUsI PaKeTHbIX U PAKeTHO -
KOCMHYEeCKHX KOMIUIEKCOB.

ITporpamMMOoii AUCLIUIUIMHEI TIPeAy CMOTPEHB! CTe/[yIOLe BUABI KOHTPOJIA:

TeKyL{ii KOHTPOJ/Ib YCIIEBAaeMOCTH CTY/EHTOB MPOBOJUTCS B JUCKPETHbIe BpeMeHHbIe HHTepBaJIbl B CJIEAYIOMIUX opMax:
e JMarHOCTUYecKasi pabota;
e BONPOCHI J/IsSI TEKYIL|ero KOHTPOJIS;
e naboparopHast pabora;
® KypCOBOM IIPOEKT.

Hpome)KyTquaﬂ aTrTecTranud rMpoBoJUTCA B Cl)OpMaXZ
¢ SJK3aMeH.

O6115ast TPYHA0EMKOCTb OCBOEHHSI JUCLIMIUTUHBI COCTaBysieT 4 3.e., 144 u. [IporpaMMoii JUCLIMILIMHBI TIPeyCMOTPEHbI JIEKLUOHHbIE 3aHATHS
(34 u.), mpaktuueckue 3aHsaTys (17 4.), camocrosiTenbHast pabora ctyznenTa (93 u).

10



TIpunoxxeHue 2

K paboueii mporpaMme JUCHMIUTHHBI
IMPOEKTAPOBAHUE CTAPTOBOI'O OBOPYJOBAHUSI

TEXHOJIOT'X 1 ®OPMbI OBYUYEHMSA

PekoMeHJAAIMY 110 OCBOEHUIO JUCLUILUIMHBI /IS CTYAeHTa

Tpys0eMKOCTb OCBOEHMSI AUCLMIUVIMHBI cocTaBisieT 144 u., u3 HUX 51 4. aygUTOpHbIX 3aHATHH, U 93 4., OTBeJEHHBIX Ha

CaMOCTOATE/IbHYIO pa60Ty CTyZAeHTa.

PekoMeHJAIMY TI0 Paclpe/ie/ieHrIo yueOHOro BpeMEeHH 10 BUJJaM CaMOCTOSITE/IbHOM paboThl U pasziesiaM JUCLIMIUIMHBI IPUBE/IEHbI B

Tabnurie.

KoHTpo/b 0CBOEHHSI AVCLIMIUIMHBI TIPOU3BOJUTCS B COOTBETCTBUM C I10/10)KeHHEM 0 TeKyIlleM, pyOe)KHOM KOHTpOJIe yCIIeBaeMOCTH U

TIPOMEXXYTOYHOM aTTecTaly 00yYatoIuXCs.

@opMBI KOHTPOJISI ¥ KPUTEPUH OLIeHMBAHMS MIPHBe/ieHb! B ITpuIoykeHnH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

PexkomeHpyemas iuTepaTypa

TpyaoeMKoCTb,
Jac.

Paspesn 2. Harpy3ku, AeliCTBYIOIIHE Ha CTAPTOBOe 000pyA0BaHHe NMPH 3KCILTyaTaluH.

H3yueHne BeCOBBIX 1 BCeX BU/I0B HHEPLIMOHHBIX Harpy30K, [efCTBYIOIMX Ha
crapToBoe 060pyZ0oBaHe TPY SKCIUIyaTalMH, BKJIF0Yast TPAHCIIOPTHbIe
Harpys3ku.

B. I1. 3r031ukoB, b. E. Cununsiukos, B. b.
CHHWIBILMKOB. . MogenpoBaHue
MUKPOTIPOdUIIS JOPOKHOW HEPOBHOCTH:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2007 (3.4.)

B. A. Xpamog. . OCHOBBI TeOpUU U
TPOEKTUPOBaHHUsI YCTPOUCTB U CUCTEM
60€eBOr0 >Ke/1e3HOOPO’KHOT0 PAKeTHOTO
komruiekca: CII6.BT'TY "BOEHMEX" um.
. ®. Ycrunoga, 2005 (7.)

Wroro no paspeny 2

Pa3gen 3. Bonpock! yCTOHYHBOCTH arperaToB CTapToBoOro 060pyA0BaHus.

V3yueHre KpUTepHeB YCTOMYMBOCTH arperaTtoB CTapToBOro o6opyzoBaHys B
IBIDKEHUU U Ha CTOsIHKe. VI3yueHue ronepeyHol yCTOHUMBOCTY arperaToB
TMpH ABVKEHHUH T10 KOCOTOPY 1 YCTOMYMBOCTH arperara Mnpu JABWKeHHUH 10
KOCOTOPY B TIPO/J0JIbHOM HarpasieHnH. OLjeHKa yCTOHUMBOCTH
IPy30I0/AbEMHBIX KDAaHOB.

B. A. Xpamos. . OCHOBbI TeOpUH U
TIPOEKTHPOBAHHUS yCTPOMCTB U CUCTEM
60€eBOr0 >KeIe3HOJOPO’KHOIO PAKeTHOTO
komruiekca: CITI6.BT'TY "BOEHMEX" um.
. @. Ycrunosa, 2005 (16.)

B. 1. Bpayzge, M. M. T'ox6epr, U. E. 3BsruH.
CripaBouHuK 1o KpaHam. T. 1
XapakTepuCTUKHA MaTepUasoB U Harpy3oK:
JLBI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 1988 (3. 4.)

M. TI. Anekcangpos, M. M. T'oxGepr; A. A.
KosuH. CripaBouHUK 110 KpaHam. T. 2
XapaxkTepuCTHKa U KOHCTPYKTUBHbIE CXEMbI
kpaHoB: JL.LBI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 1988 (2.3.4.)

Wroro no pasgeny 3

Pa3pen 4. MexaHu3M NogbéMa CTpeibl C IPy30M.

VI3yueHre cOCTaB MeXaHHW3Ma MofbEMa CTPeJIbl C TPY30M M TUIIOBBIX
KOHCTPYKLIMH Y3/10B, BXOJSIINX B €r0 COCTaB, a TAK)Ke a/ITOPUTMa pacyéTa
MPUBOJA MOAbEMA CTPeJIBI C TPY30M, BKJIIOUAst [IPY 3TOM PacyéT 1o BeIOOpY
OCHOBHBIX 11TapaMeTpPOB NPUBOJA.

b. A. Xpamos. . OCHOBbI TeOpUU U
TIPOEKTHUPOBAHHUST yCTPOMCTB U CUCTEM
60eBOT0 >ke1e3HOJOPO’KHOTO PAKeTHOTO
kommutekca: CII6.BT'TY "BOEHMEX" um.
. ®. YcruHoBa, 2005 (16)

IO. A. Kpymos, B. I1. 3t031vkos, b. E.
CUHUMBIIVKOB. . PacuéT ArHaMUuecKux 1
rasoru/jpoivtHaM1uecKyx IpoLieccoB B
MPUBOZAX MofbEMA C ra30BbIM
akkymysstopom: CIT6.BI'TY "BOEHMEX"
um. [1. ®. YcruHosa, 2005 (4. 5.)

11

Wroro no pa3zeny 4

11

Paspen 5. YcTpoicTBO BhIBELINBAHNUA U TOPU30HTHPOBAHUS arperara.

I/I3yquI/Ie COCTaBa Mé€XaHHM3Ma BbIBeIIMBAHUA U TOPU30HTUPOBAHUA arperara,
BHEIIIHWX HArpysok, ,Z[eﬁCTByIO].LIHX Ha arperar ¥ Ha A0MKpAThbI MPpr
BbIBCIIIMBAHWK M TOPU30HTHPOBAHUU arperara.

A. A.TyceB. . OCHOBBI TU/PaB/IVKU:
Mockaa: FOpaiir, 2020 (2.3.4.)

B. A. Xpamog, C. A. fIkoBneB. 3eHUTHbIE
pakeTHsle cucremel C-300: CII6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2012
3
B. A. Xpamog. . OCHOBBI TeOpUU U
MPOEKTHPOBAHUS YCTPOICTB U CUCTEM
60eBOr0 >Ke/1e3HOOPO’KHOT0 PAKeTHOTO
komruiekca: CII6.BT'TY "BOEHMEX" um.

. ®. YcrunoBa, 2005 (12)

10

Wroro no pasgeny 5

10

11
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Pa3gen 6. MexaHu3m nognéma rpy3a.

3yueHue cOCTaB MeXaHHW3Ma I0JbEMa CTPeJIbl C TPYy30M U TUIIOBBIX
KOHCTPYKLIMH y3/10B, BXOZSIIMX B €70 COCTaB, a TaK)Ke alrOpUTMa pacyéra

M. T1. Anekcanzpos, M. M. T'ox6epr, A. A.
KouH. CripaBoyHMK 10 KpaHaM. T. 2
XapakTepucTHKa U KOHCTPYKTUBHBIE CXeMbI
kpaHoB: JL.LBI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 1988 (3.4.)

MPUBO/iA MTOABEMA CTPeJIBI C TPY30M, BK/TFOUAs ITPH 3TOM PacyéT To BeIOOPY B. U. Bpayzge, M. M. Tox6epr, U. E. 3BsiruH. 8
OCHOBHBIX [1apaMeTpOB NIPUBOJA. CrpaBouHuUK 10 KpaHaM. T. 1
XapakTepuCTUK{ MaTepyasioB U Harpy3oK:
JLBI'TY "BOEHMEX" um. [. ®.
YctuHoBa, 1988 (5.6.)
Wroro no paszeny 6 8
Paspaesn 7. MexaHu3M BpalleHUsl IOBOPOTHOM YacTH.
B. I Manukos, C. ®. Komucapuk, A. M.
Koportkos. . HazemHoe 06opyzoBaHre
3yueHue cocTaBa MexaHH3Ma BpallieHus [IOBOPOTHOW YaCTH, BHEILIHUX paket: M.: Boenuspar, 1971 (7)
Harpy3oK, JeHCTBYOIIMX Ha Hero, a TakKe pacuéra rmoTpebsisiemoii MortHocTH | B. @. Illepbakos. . HazeMHbIe OrepaTHBHO- 6
W TOPMO3HOTO MOMeHTa TIpY paborte. TaKTU4eCKHe paKeTHbIe KOMILIEKChI:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2008 (8)
Wroro no pasgeny 7 6
Paspen 8. YcTpoiiCTBO BBIIBIDKEHHUS CeKIWii MHOTO CeKI[MOHHOH CTpeibl.
T. M. bamra. . MamyHocTpouTesbHas
. . rufpasnvka: M.: MammHocTtpoenue, 1971
3yueHue cocraBa YCTPOHCTBA BBI/BIDKEHHS CEKLH CTPe/Ibl M BAPHAHTOB (6.7.9.)
TPMBO/A BBIBIKEHNS CEKLMH CTPesIbI. I/I3yqe}ume BHEIIIHUX Harpysky, M. TI. Anexcanpos, M. M. Tox6epr, A. A.
[leliCTBYIOLIMe Ha TIPUBO/, BbIJBW)KEHHS] CeKLIUI CTPeJIbl U alfOPUTMa KoBuH. CIIpaBOUHHK o Kpanam. T. 2 8
OIpe/ie/leHus] CTaTUYeCKOIo CONPOTHBIIEHNs IIPY pa3/IM4YHBIX CXeMax [IpUBOZa P P
BBI/IBVKEHHS CeKL[UM CTpeJIbl XaPaKTE"PI/ICTI/IKa I/I"KOHCprKTI/l]‘BVHbIE CXeMbI
kpaHoB: JL.LBI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 1988 (4.5.)
Wroro no pasgeny 8 8
Pa3pgesn 9. PacuéT rpynmnoBoro 601 ToBOro coeMHEeHHUs.
" . . A. Buprep, P. P. MaBmtoToB. .
3y4yeHre MeTOAMK pacuyéTa rpyInoBoro 601ToBOro coejiHeH s PH .
KOHTPOJIUPYEMOM U HEKOHTPOJIUPYEMOM MOMEHTe 3aTsDKKU Conporusenye marepuanos: M.: Hayka. 1
I'n. pen. ¢us.-mar. ut., 1986 (2.3.4.5.)
Wroro no pasgeny 9 1
Pa3pen 10. . OcHOBHBIe N0/10)KeHUs NIPU PacuéTe Ha MPOYHOCTh, XKECTKOCTh U YCTa/I0CTHYIO IPOYHOCTb.
VI3yueHre BeJTMUMH JOIYCTUMBIX HANpPsDKEHUH 1 HeOOXOANMBIX 3aracoB IPH
pa::‘{éTaX HAa [IPOYHOCTb, TIOHATHS )KéCTKOC':le/I KOHCTPYKLIUH, KpuTepHesn I1. A. Buprep, P. P. MagmoTos. .
XKECTKOCTH U (haKTOPOB, OIpe/iesIstollie }KECTKOCTb KOHCTPYKLUH, a TaKkxke A
KOHCTPYKTHBHBIX CTIOCOOOB TOBBILIIEHHS )KECTKOCTHA KOHCTPYKLiL. VI3yueHue (]?,OHPOTHBHEHHE marepranos: M. Hayka. >
. N 7. pef. ¢pu3.-Mar. juT., 1986 (1.2.3.4.5.)
BOIPOCOB, CBA3aHHBIX C PACYETOM HeCYILIMX MeTa//IOKOHCTPYKLUI Ha
YCTa/IOCTHYIO IPOUHOCTD TPU LIUK/INYeCKUX HarpyskKax.
Wroro no pasgeny 10 5
Paszpen 11. KypcoBoii mpoekT.
ITpoBeneHre HeOOXOAVMBIX IPOEKTHO-KOHCTPYKTOPCKUX U PACUETHBIX paboT
10 CO3/]aHMI0 KOHCTPYKLIMU y3/1a, MeXaHu3Ma WY arperara, B. A. XpamoB, C. A. SIKOB/IEB. . 3eHUTHbIE 0
Y/I0B/IETBOPSIIOLLIEr0 TeXHUYEeCKOMY 3a/laHHI0 K KyPCOBOMY IIDOEKTY. pakeTHble crcTeMbl C-300: CITI6.BI'TY
CrpaBouHuK 110 KpaHam 1 u 2 Tom niog, peg. M.M. Tox6epra, JIeHUHTpaz, "BOEHMEX" um. [I. ®. YctuHoBa, 2012 0
«MamuHocTpoenue» JleHMHrpajckoe otaenenue, 1988r 3)
DneKTpoHHBIN Kypc «['MapoobopyoBaHye CTapTOBBIX KOMILIEKCOBY, b. A. XpamoB. . OCHOBBI T€OpHU U 0
niperiofiaBatenib AHzipeeB O.B., pa3melrieHHbIH Ha caiite moodle.voenmeh.ru. MPOEKTUPOBAHUSA YCTPOUCTB U CUCTEM
AHanu3 UCXOIHBIX JIAHHBIX K KYPCOBOMY MPOEKTY, @ TAK)Ke CYIIeCTBYIOLIAX 60€BOro »ke/1e3HOOPOXKHOTO PAKETHOTO
KOHCTPYKLIMI Y3/10B, MEXaHW3MOB M arperaros, KOTOPbIe aHaJIOTHYHbI Komruekca: CII6.BI'TY "BOEHMEX" um.
3a/IaHHBIM [IJ151 pa3paboTKU B KYPCOBOM MPOEKTE, BLIOOP 1 000CHOBaHHe . @. Yerunosa, 2005 (11,12.13.) 36
[IPUHATOIO B pe3y/bTaTe aHa/li3a TeXHUUeCKOro pelleHusl.
Wroro o pasgeny 11 36
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TIpunoxenue 3
K paGoueii nporpaMme JHCLMIUIUHBI
ITPOEKTUPOBAHUME CTAPTOBOI'O OBOPY/JOBAHUSI

®OH/] OIIEHOYHBIX CPE/ICTB

®DoH[|, OLIEHOYHBIX CPEJICTB, MT03BOJISIOIIVE OLIEHUTh Pe3y/IbTaThl 00yUeHs 110 JaHHOM AVCLUIUIMHE, BK/IIOUAIOT B Ce0st:

[IUarHoCcThueckas pabora
BOTIPOCHI /151 TEKYIL|Er0 KOHTPOJIST;
naboparopHas pabora;

KypCOBO#1 ITPOEKT;

*  3K3aMeH.

Kpurtepun oneHUBaHUA

JuarHoctnyeckas pabora
[Muarnocruyeckasi pabora npoBoguTcs B popme Tecta B IIOC Moodle:

* IIpU [IPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTallus;
e TIpu MpaBWIbHOM OTBeTe Ha 60% BOMpPOCOB U Gosiee - aTrTecTalus.

Bonpoce! st TeKylero KOHTpo/sa

Bormpocs! A1t TeKyIero KOHTPOJIs YCBOEHHs yueOHOTO MaTeprasa COOTBETCTBYIOT TeMaTHKe pa3ferna.
Pe3synbTar npu TekylilieM KOHTPOJIe CYATaeTCs O/I0KUTeNbHbIM pU 50% - 70% npaBU/IbHBIX OTBeTax Ha BOIPOCHI.
[TepeueHb BOIPOCOB [i/1s1 TEKYILIEr0 KOHTPOJIA NpecTasiieH B Y MK AUCLUIIIMHEL.

JlaboparopHas pa6ora

3auet 1o 1abopatopHOii paboTe CTyAeHT nomydaeT npu H6osee 60% MpaBUIBHBIX OTBeTaX B MpoLjecce cobece0BaHUs Ha BOTIPOCEHI,
3aTPOHYTbIE B BBINOJHEHHOM MMCbMEHHOM OTueTe IO MPOBeZleHHO 1abopaTopHoii pabote.
IepeueHb BOTIPOCOB, 3a/jaBaeMbIX TIPH 3all[iTe J1abopaTopHBIX paboT, npuseseH B Y MK JUCIUITIAHBL.

KypcoBoii mpoexT

Temarvika KypcoBbIX IPOEKTOB IIOJIHOCTBIO COOTBETCTBYeT TeMaTHKe pas/ie/ioB JaHHOM AUCLIAILUIMHEL [IpuMepsl TeM KypCOBBIX
npoeKToB Mpe/crasiensl B YMK aucuunmvzel. CofepkaHue, oopmiieHue U 3aiuTa KypcoBbix IpOeKTOB COOTBETCTBYIOT II0/IOKEHUIO
CMK-11-4,2-12.
Pabora cTyzeHTa Ha/, KypCOBBIM TIPOEKTOM OL{eHMBAETCsI ITPH 3alL{Te MTOJHOTOM JA0K/a/ia, @ TAKKe OTBeTaMH Ha [JJ0TIO/IHUTE/IbHbIe
TeopeTUYeCKHUe BOIIPOCHI I10 TeMaTHKe KypCOBOro IpoekTa. IIpu sTom:
OlleHKa — He 3aIlUTWI 1IpU MeHee 50% MpaBUIbHBIX OTBETaxX Ha BONPOCHI, Kacarolljuecs: KypCOBOTO IIPOEKTa.
OlleHKa — 3a4TeHO-y[0B1eTBOpUTebHO Npu 50% - 70% npaBU/bHBIX OTBeTaxX Ha BOMPOCHI;
OLleHKa — 3a4TeHo-XopoLuo 1pu 70% - 90% npaBU/IBHBIX OTBeTax Ha BOIPOCHI;
OLleHKa — 3a4TeHO-0TIM4YHO npyu 90% - 100% npaBUIbHBIX OTBeTax Ha BOMPOCHI.

JK3amMeH

K 9K3aMeHy CTy/leHT [JoIlyCKaeTCsl, eC/IM eMy BbICTaB/IeHBI 3a4€Thl [0 BCeM JIabopaTopHbIM paboTam JJaHHOH AUCLIUMIMHBIL.
Bo Bpewmst 5K3aMeHa, KOTOPBIH TIPOBOAMIICS 110 K3aMeHalMOHHBIM OusleTaM, ypoBeHb yueOHBIX JOCTIIKeHUI CTyieHTa IIPH 0CBOeHU!
JUCLIUIIMHEI OLleHVBaeTcs B Gecefie ¢ HUM.
YpoBeHb 3HaHHUH CTY/IeHTa OLIeHMBAETCS IOHOTOW OTBETa Kak Ha BONPOCHI B 3K3aMeHALMOHHOM OusleTe, TaK U Ha JJONO/IHUTE/IbHbIE
TeopeTUYeCKUe BOIIPOCHI 110 JaHHOU AucLurnuHe. I1py stom:
OlleHKa — Hey/l0B/IeTBOPUTe/IbHO NpU MeHee 50% IpaBU/IbHBIX OTBETaX Ha BOMPOCHI;
oLieHKa — yj0B/ieTBopuTeibHO 1pu 50% - 70% mpaBU/IbHBIX OTBETax Ha BOMPOCHI;
oLleHKa — xopotuo 1pu 70% - 90% rpaBU/IbHBIX OTBETaX Ha BOIPOCHI;
oLleHKa — oTIM4uHO 1pu 90% - 100% rpaBU/IBHBIX OTBeTaxX Ha BONPOCHL.
KoMI11eKT 3K3aMeHalMoOHHBIX 61IeTOB npe/cTaBaeHbl B YMK AUCLUIUIMHEL
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ITacriopt hoH/A OLIEHOYHBIX CPeJCTB

KYPC

CEMECTP

HaumMeHoBaHuUe pa3jie/ioB U JHJAKTHYECKHUX €JHHHI]

BCET'O

AypuTopHBIe 3aHATHUS
B KOHTAKTHOH ¢opme

BCEI'O
Jleknuu
IIpakTHUeckue
3aHATHA

CamMocToaTe/1IbHasg
paboTa cTyaeHToB

dopmupyemas
KoMIeTeHIus, %

I1K-8

HAVMMEHOBAHUE
OLIEHOYHOI'O CPEJICTBA

Pa3gen 1. BBegenne.

Bomnpocs! gist
TeKylL|ero
KOHTPOJIS

Paspen 2. Harpysku, fieiicTByIOL{e Ha CTapTOBOe
oGopy/i0BaHHe IPH KCIUTyaTaluH.

10

Bompocs! g
TeKyILlero
KOHTDOJTS,

JIaboparopHas|

pabota

Pa3pen 3. Borpoch! ycTOHYMBOCTH arperaTroB
CTapTOBOro 000pyAOBaHUA.

10

Bormpocs! st

TeKyIIlero
KOHTDOJIS

Pazpen 4. MexaHu3M NogbéMa CTpeJibl C IPy30M.

16

11

10

Bonpocs! gist
TeKYILiero
KOHTPOJIS,

JlabopatopHast

pabora

Pa3pjesn 5. YCTPOMCTBO BbIBEIIMBAHUSA U
ropu30HTHPOBAHM arperara.

14

10

10

Borpocsr g
TEKYIL|ero
KOHTPOJIS,

JIaboparopHast

pabora

Paspen 6. Mexanusm noagbéma rpysa.

10

10

Bomnpocs! gis
TeKylero
KOHTPOJIS

Pa3gen 7. MexaHu3M BpaleHUs IOBOPOTHOM YacTH.

Bormpocs! giis

TeKyILlero
KOHTPOJIS

Pa3pgen 8. YcTpPOMCTBO BbIJBHXKEHHs CEKI{HIl MHOTO
CeKLJHOHHOMH CTpeJibl.

12

10

Borpocsr g

TeKyIIlero
KOHTpPOJISt

Pazgen 9. Pacuér rpynmoBoro 60/1TOBOr0
Ccoe{MHeHM .

Bormpocs! giist

TeKyIIlero
KOHTDOJISL

Pazpen 10. . OcHOBHbIE N0/I0)KeHUS IPU pacuére Ha
NPOYHOCTD, )XECTKOCTh U YCTa/I0CTHYI0 IPOYHOCTh.

Bomnpocs! as
TeKylLLero
KOHTPOJIS

Paspen 11. KypcoBoii mpoekT.

53

17 0 17

36

20

Bornpocs! g
TeKylero
KOHTPOJIS,
Kypcosoit

TIPOEKT

Bcero 3a 7 cemecTp

144

51 34 17

93

100

Bcero no aguciuminHe

144

51 34 17

93

100
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Ouenounble marepuasnsl o aucuunuie IPOEKTUPOBAHUE CTAPTOBOI'O OBOPYIOBAHUSA

IIK-8 - CnocobeH paspabambieamb KOHCMpPYKYUU 1yCKO8bLX yCIMPOLiCMe, MPAHCNOPMHO-yCMAaHO804HO20 060pyd0oeaHusl, cucmem
3anpasKu KOMNOHeHMAMU MON/IUGA U CHCANBIMU 2A3aMU U CUCTeM 00C/1yHCUSaHUs pAKembl HA CIMNAPIMOBOM KOMI/1eKce

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

I[TpouuTaiiTe TEKCT, BbIGEpUTe NPaBU/IbHBIE OTBETHI U 3alULINTE apryMeHTbI, 060 CHOBBIBAIOLLME BLIOOP OTBETOB
I'me He MOKeT OBITH IIPUJIOKEHA CyMMapHasi 'HepIMOHHast Harpy3Ka, /|eHCTBYIOIIast arperar, py Kauke:

1. B IJeHTpe MacChl TPAHCIIOPTHOTO CyJHA
2. B TOYKaxX KpeIyIeHus arperara
3. K IIeHTpy Macchl arperara

4. B MaKCUMaJIbHO YAanéHHOM OT IleHTpa MacChl TPAHCIIOPTHOTO CyAHA TOYKHU arperara
ITpouuTaiiTe TEKCT, BbIGEpHTe MPABU/IBHBINM OTBET U 3alHUIINTe apryMeHThI, 000CHOBBIBaIOLL1e BLIOOP OTBETa
Kakue pacueTsl BelyTCsl Ha IIpeZie/IbHYI0 Harpy3Ky pabouero COCTOSTHUS arperara:

1. pacyeT Ha YCTOMUMBOCThH arperara
2. pacyéT Ha CONpOTHBI/IEHNe yCTa/I0CTU MaTepuasa
3. pacueT Ha I0/ITOBEYHOCTh

4. pacuéT Ha U3HOC U HarpeB

I[TpouwnTaiiTe TEKCT U 3aMMILINTE PAa3BEPHYThIH 000CHOBAHHBINA OTBET

UYeM [J0/DKHBI 06€CrIeurBaThCs BBICOKAst HaZIe)KHOCTb M I0/ITOBEUHOCTD arperaToB CTapTOBOro 000pyZoBaHuUs?
I[TpouwnTaiiTe TEKCT U 3aMMILINTE Pa3BePHYThIH 000CHOBAHHBINA OTBET

MoeT /i1 COOCTBEHHBIN BeC /IEMEHTOB, BXOASAIIMX B arperar CTapToBOro 000py/10BaHus, ObITh He TOJIBKO BEPTUKA/TbHOW CTaTHUeCKON
Harpy3kom?

TIpouunTaliTe TEKCT ¥ yCTAHOBUTE MOC/Ie[0BATETLHOCTD
PaccraBbTe 3Tanbl pacyéTa OCHOBHBIX [apaMeTpPOB YCTPOMCTBA

BbIBELLIBaHUS U TOPU30HTUPOBAHMS arperara B COOTBETCTBHU C METOUKOM.

1 - omnpeienieHyie KOMIIOHOBKHY U TIO/TyUeHIe OTpezie/ieHHOro 06beMa UCXOHBIX IaHHbIX;

2 — ompejie/ieHye BCeX Harpy3oK, KOTOpbIe [IefCTBYIOT Ha YCTPOHCTBO;

3 - BbIOOp KOHCTPYKTUBHOM CXeMbl ¥ 6a3bl B TPOZO/ILHOM 1 TIONIEPEYHOM HalpaB/eH!! YCTPOICTBa;

4 - onpefienieHNe Harpy3o0K, AefCTBYIOLMX Ha JOMKDAThI.
TIpouuTaliTe TEKCT ¥ yCTAHOBUTE MOC/Ie[0OBATETLHOCTD
PaccTaBbTe 3Tanbl pacuéTa OCHOBHBIX [TapaMeTpOB IPHBO/A MObeMa CTpeJIbl C TPY30M B COOTBETCTBUU C METOAUKOM.

1 — KUHeMaTH4eCKWI U CUJIOBOM pacueThl PUBOJA;
2 — BbIOOp OCHOBHBIX NAPAMETPOB FHPOLIMIMH/APA MEXaHH3Ma M0J/beMa CTPEJIbI C TPY30M;
3 — pacueT MPOYHOCTH KOPITyCa TUPOLIMINHADPA U €0 CTyMeHeH

4 — pacyeT MPOYHOCTH LITOKA TMAPOLMIUH/PA.
TIpouuTaliTe TEKCT U yCTAHOBUTE COOTBETCTBHE
CooTHecuTe Harpy3ky 1 opMyi1y, 0 KOTOPOI PacCUMTHIBAaeTCs eé 3HaueHHe TIPUMEeHUTeBHO K arperaraM CTapToBOro 060pyoBaHust

1. BetpoBag Harpyska A P=P, +P,.

2. PacuéTHBIH CKOPOCTHOH HaIlop peVy
o B. q, =—,11q,
1A pado9ero BO31eHCTBHA p 2

3. PacuérHbIii ckopocTHOH Hatop | C. qp = 0q= N, I]a,
UL IIPeIeIBHOTO BO3ICHCTBHA

4. CTﬂTH‘IeCKaHvBeTpOBaH . D. Pg_m_j = qyC; k}. F; JH
Harpyska, AeHCTBYIOIIAS Ha | —
1 y9aCTOK KOHCTPYKIIHH

HpoqmaﬁTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

W3 Bcero pasHoobpa3ysi coueTaHU Harpy3oK, AeHCTBYIOLINX Ha CTapToBOe 060py0BaHNe, MOKHO BBIZIe/IUTh TP PACUETHBIX C/Tydast
Harpy>xeHusi. IIocTaBbTe B COOTBETCTBHE C/TyuyasiM U3 MPABOro CTO/IOLA ONMCAHUE U3 JIEBOTO:
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A. HOpMasbHBIe Harpy3KU pabouero COCTOSTHUS, BO3HUKAFOIIHe TIPU paboTe B HOPMasIbHBIX
YC/IOBUSIX SKCIUTyaTalldy € rpy3aMyi HOMHHA/IBLHOTO BeCa, MPH MIaBHBIX MyCKax pabourx
OpraHoOB U TUVIABHOM TOPMOXXKEHUH, TTPU CpeJiHeM 3HAaYeHUH BeTPOBOI Harpy3ku pabouero
COCTOSIHUSI arperaToB CTapToBoro o6opyoBanus. I10 3TM HAarpy3Kam MPOBOJSITCS BCE
OCHOBHBIE PaCU&Th, MOATBEPIKatoIiie paboToCIIOCOOHOCTL arperaToB CTapTOBOTO
060pyZoBaHusI B L|eJIOM U ero MeXaHU3MOB. Ha 3TH Harpy3ku pOBOAUTCS PacUéT Ha
COTIPOTHUB/IEHHE YCTAJIOCTH MaTepraJia, Ha JOITOBEeYHOCTh, U3HOC U HarpeB. [Ipu riepeMeHHbIX
Harpy3Kax pacuyéThbl BeyTCs He TI0 MaKCUMaIbHOMY UX 3HAUEHHIO, a 10 CPeHEMY
(9kBHBajsIeHTHOMY). KOMOHHAIMST O[HOBPEMEHHO I€HCTBYOIIMX Ha arperat Harpy3oK
BbIOMpaeTcst M3 Hanbo/Iee YacTo BCTPEUAIOIUXCSI (XapaKTepHbIX) Harpy3o0K. 3a-1ackl MPOYHOCTH
TIPU 3TOM CTPOTO OTOBAPUBAKOTCS HOPMATUBHBIMU JIOKyMEHTaMHU.

1.  IlepBsiit cyyait

(A)

B. MakcumasbHble (TIpefie/ibHble) Harpy3ky pabouero CoCTOsIHUS, BO3HHKAIOLIWe 1pH pabore
arperaroB B Han0oJ1ee TSDKEJIBIX yCIOBHSX SKCIUTyaTal[y C IPy30M HOMHMHAIbHOM MacChl.
IMpryrHaMyY TaKUX Harpy30K MOTYT SIBIITHCS MaKCUMaJIbHble CTaTHUeCKHe CONPOTUB/IEHNS,
pe3Kuii myck pabouynx OpraHoB, pe3Koe TOPMOXKEHHe, MAaKCUMaJIbHasi BeTPOBast Harpy3ka
pabouero cocTosTHMS, MaKCUMasIbHO [OITyCTUMBII KpPeH arperara U T. J. Ha 3Tu Harpysku
MPOBOJWTCS PACUET ITPOYHOCTH HeCYIMX MeTa/JIOKOHCTPYKLIWH, OT/le/IbHBIX Y3/10B U
MEXaHH3MOB, a TaK)Ke PaCuéT yCTOWUMBOCTH arperaToB CTapToBoro o6opyzoBanus B LjejioM. [1pu
3TOM M3 BO3MOXKHBIX COUETaHHH OJHOBPEMEHHO JIeHCTBYIOLIMX Harpy3oK BbibKpaeTcs Hanbonee
oracHoe covyeTaHue. 3anachl MPOYHOCTH TIPY STOM UMEIOT MUHUMAJ/ILHO [OMyCTUMBbIe 3HAUeHHsI

2. Bropoii ciyyvait

)

C. Harpysku Hepabouero COCTOSIHUSI arperaToB CTapTOBOr0 000py/j0BaHHsl, BO3HUKAOLLE TIPU
OTCYTCTBHH WJIM TIPY HAJIMUWY TPy3a BeTPOBbIe HArpy3Ku. IIpu 3TOM IIPOBOAUTCS pacuéT
MPOYHOCTH ¥ YCTOMUMBOCTY arperara B L{eJIOM, a TaK)Ke PacuéT MeCTHOM IIPOYHOCTH arperara

3. Tperuii ciyyvait

(®)

D. TpaHCIOpTHBIe HarpPy3KH, celicMU4ecKre Harpysky, Harpy3sky IpH si/iepHOM B3pbIBe U T. [1.
4. Ocobblii cyuaii  Ha feficTBHe 3THX Harpy3oK MpoBepKa IPOYHOCTH M YCTOHUMBOCTY arperaToB U ero 3/IeMeHTOB
MIPOBOJUTCS C MUHUMa/bHBIMU 3ariacaMu

Ne 9 TIlpoumTaiiTe TeKCT, BeIOepHTe NpaBUILHbINA OTBET U 3allHILINTe apryMeHTh], 000CHOBBIBAIOLIHe BLIOOp OTBETa
Kakast Harpy3ka He sIB/IsIeTCsl HOpMaJ/IbHOM Harpyskoii pabovero CoCTOSIHUS arperara:

1. pabouyasi BeTpoBasi Harpy3ka
2. MHepLMOHHas Harpy3Ka MpH IJIaBHbIX MycKaxX pabourx OpraHoB M M1aBHOM TOPMOXKEHHH
3. MHepLMOHHAs Harpy3Ka Mpy 3KCTPEHHOM TOPMOXKeHHUH

4. BecoBasi Harpyska
Ne 10 ITpouuTaiite TeKCT, BeIOepHTe NpaBUILHbINA OTBET U 3allHILINTe apryMeHTh], 000CHOBBIBAIOLIHe BLIOOp OTBeTa
OT KaKMX I1apaMeTpoB 3aBUCUT KO3 (ULMEHT AUHAMUYHOCTH TIPU Pe3KOM TOPMOKeHMH B MPOLiecce OITyCKaHUs Ipy3a:

1. OT CKOpOCTY JBIDKEHUS IPy3a
2. OT Macchl rpysa
3. oT rabapuToB Tpy3a

4. OT BBICOTHI ITOABEMA IPy3a
Ne 11 TIpouunTaiiTe TeKCT, BbIOepHTe MpaBU/IbHbIE OTBETHI U 3alUIINTE apryMeHTbl, 000CHOBBIBAIOILE BEIOOP OTBETOB
OT yero 3aBUCHT BeJIMUMHA CTaTUUECKOW BETPOBOM HarpysKu:

1. ckopocTHOrO Haropa
2. BeJIMUMHbI HAaBETPEHHOM MI01{a i
3. HarpaB/eHUsI BETPOBOTO MOTOKA

4. a3poarHaMUUeCKoro KosddurrenTa
Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MpaBU/IbHbIE OTBETHI U 3aMUIINTE apryMeHTbl, 000CHOBBIBAIOILE BEIOOP OTBETOB

B KakoM Hanpae/ieHHH MOTYT OBbITb HHEPLIMOHHbIE TPAHCIIOPTHBIE HAarpy3KH, /IeHCTBYIOLIMe Ha 060pyA0BaHKe, IPH HeyCTaHOBHBLIEM
pexxuMe [BIDKEHUs yKe/le3HOAOPOXKHBIX TPAHCIIOPTHBIX CPeZICTB:

1. mpoz0/1bHOM
2. BepTHUKAJIbHOM
3. TonepeyHoM

4. a3uMyTanbHOM
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