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OnucaHa NOCHEAOBATENLHOCTL WCCAeNOBAHWA CUCTEMH MBMEHEHHMA BHAETA
CTPENOBHX KPAHOB MW NPOEKTHPOBAHMR CHEUMAJbHHA MEXAIMBMOB NOIbeMa (Je-
Gellok) CTPENOBHMX W MOCTOBWX I'DyBONOABEMHHWX KPAHOB,\ ITpenHasHaveHd JaA
CTYLEHTOB CleudanbHOCTH "TIONBEMHO- TPAHCIIOPTHHE, cwpoﬁweqhuue. JIOPOXHbIE
MAIIMKN M o0opyloBalMe", BHHOAHALWMX KYPCOBOR NPOeKT NO  AMCUMNAHHE
"GneuManl e rpysonofbeMHue MAWUHE',

Ta6a.9. Wa.18. Butauorp.: 6 Hase,

Kypcokod NpoekT “CneupaibHue I'PYsolnofteMiHe MaluHs', BHITIOJIHA @MHH
CTYACHTAMU CNelMaNbHOCTH "[lOI'beMHO- TPDAHCHIOPTHHE, CTPOMTEJbHHE, AOPOX-
HHE MAllMHH M OOOPYAOBAHME', COCTOMT M3 JIBYX UACTEW - KOHCTDYKTODCKOH M
WCCJeIOBATEALCKOW, B KOHNCTPYKTOPCKYI YACTb BXONWT NPOEKTHpPOBaHWe cChe-
WMANEHOR NeGRIAKH  KDAHOB MOCTOBOT'O MW CTPeNOBOrQ THIOB, B WCCJENOBa-
TeNbCKYID - ONTUMMBAIIMA OVHKIIMOHANLHHX NApAMETPOB CHUCTeMb U3MEHEeHWA Bb-
JeTA CTPeJonoro Kpana Ha-obM.

1. TIPOEKTUPOBAHME CMNEIMAJNLHOR JEBEIKK
1.1. 06ume nojoxeHus U TpebOBaHUA

IR BHNOJHEHMA KOHCTPYKTOPCKOM YAcTH KYPCOBOrO NpOEKTa "lpoerTn-
poBAHWe CReUdAIbHOR AeGelkn” HeOOXONUME BHAHUWE MBYUEHHHXK OGWeHAYYHHX W
OBUEeHHXeHepHEX AMCLUMIIMH, BJAJleHWe HABHKAMY KOHCTPYMDOBAHMA  CJOXHHX
MeXaHWUECKHMX CHCTEM, CaMOCTOATEMbHOCTh KOHCTPYKTOPCKOTO MbllIeHHd, noc-
KOJLKY - BOZHUKANUWME NPU NPOEKTUPOBAHWKA BONMPOCH TpeOyiT Yalle BCEro HeTH-
MOBOro peleHus.

NIpoeKT JeGellkh BHNOAHAETCA B COOTBETCTBUM C BalaHHeM, KOTOpOe BH-
JaeT pyKoOBOLMTeJb. B panauuu ykasah THN M OCHOBHHe TeXHWUeckne napa-
MeTpH JeGefku. OOBEKTOM NMPOEKTHPOBAHMA MOTYT OhTh I'perdepHbe, MHOroc-
KOPOCTHHE MAM CrelMaibHHe JeGelikd, MX KWHemaTHUeCKHe CXeMb NpencTaBle-
HH B NPHIOXEHUH 1.-ﬁapHaHTu napamMeTpoB - B Npuloxenuit 2. BapuaHT KuHe-
MATHIECKOM cXeMb JeGelkM W ee NapaMeTpH BuaeT Npenonasaredb. KOHKpeT-
Haf cxema JeGelK¥ MOXeT He B8aJapaThCA, TOTAA ee BHOOD BXONMT B COCTaB
NpoeKTa.

IlpoekT npefcrasigeT cOGOMA OAMH uepTex fopmMaTa Al M pacyeTHO-MOAC-
HUTeabHYN BamMcky ‘Ha 16..,20 crpanuuax. OOWMA BUA JeGeliku paspabaThBa-
eTCi B HEOOKONMMOM KOJMUECTBE NpOEeKLMA C MNOJPOCGHOCTBI SCKHBHOIO MpOeK-
Ta. CneLManbHee YaIH, COCTaBJswmye cnetuuueckyln 0COOeHHOCTh NAaHHOK
nedenrn (HPHKIMOHHHE My dTH, nnaHerapye MyGTH, PENYKTOPH M T.A.), Pas-
padaTHBANTCH € NOAPOCHOCTBI0 TEeXHMYECKOro MpOeKTa (pemenne BCeX NPUHIM-
NHATbHLX BCNPOCOB, KACAOMMXCA KOHOTPYKIMHA YBIO0B, pacuer pasmepﬁgx 1e-
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ned, c60pKa M pastopka YBJoB). UepTexd CNeldAlbHWX YSIOH AOAKHH GHTD
BHMOJHEHH Tak NOAPOOHO, UTOOH MOKHO OO NMPOM3BECTH WX  IETANMDOBKY,
Kpome TOro, Ha ueprexe MOMEWASTCH NOJHAN KMHEMATHUECKAA CXeMA ClpoeK-
TUPOBAHHON JIeOeNIKHN. )

[IpH NMPOEKTUPOBAHKKM  NEOEAKU HEOOXOZMMO YUMTHBATL CAeIVOIMe TPeso-
BaHUA:

1) KOHCTpYKUMA JeGellkh NOAXKHA OWTL GJIOUHON;

2) BBaUMHOe pAacloNOXeHMe YBJOB JeGelKM CAeAVeT YBAZHRATL ¢ THUIIOM
Kpana; ;
3) NpH BceX BADHAHTAX PAOOTH JeBelKM HCKINUAETCH CTaTHYeckas He-
ONpefleIMMOCTh  OCer M BANOB,

1.2, llocne OBATENBEHOCTD BHIOJAHERUS NpOEKTA

C Hauana npoekTUpOBAHMA, T.e. yXe B npolecce BuOopa cxpuu.'cneny-
€T OCOOEHHO THATEAbHO MBYUATb TIPOIECe PadoTH JeGelkn NPY BHIOJHEHUK
BCeX ONepalyi, NOHATb (UBMKY ABIEHWA, NPOUCKOAAUMX B JeOejke Npu Beex
BapuaHTax ee (yHKUMORWPOBAHMA. Bes NOJHOTO NOHMMAHMA (HarueCKOR CTopo-
Hbl ZIeJa pacueT ClielunatbHon Jebelkn HeBoaMmoxed. [loalomy Bhauane clenyer
COCTABHTh NOJPOGHOe OnUcaHWe PpatoTH JefelKd TNPUMEHHTENLIO K NPUHATOM
CXemMe, B JanbHeiweM OHO BOMIET B PACUETHO- MOACHUTCALHVI SANUCKY.

Tllocle BHOOpa * CXeMbl, YACHEHWA BCeX OCOBEHHOCTEN panoTH neBeliku K
YTBEDXAEHHA CXeMb DPYKOBOAWTENEM CJellyeT  BeCTH MpOEKTHPOBAHHE B NBe
cranuu. IllepBasd CTAaNNA - KOMIIOHOBKA - BAKIIOYASTCH B paspaboTre KOMMOHO-
BOUHHX YepTexed JeGeliKK B LEJOM M ee CleuMaidbHHK Val0E. TpeboBaHma R
KOMMOKOBKE W ee CONEpPKAHM yXe W3BEeCTHH 110 ONHTY KypCOROrO NPOEKTHPO-
BaHua B AMCUMNAWHAX "lleTanu MamuH" M "TDysonoibeMHHe MaunHu" .

TIpM NPOSKTHPOREHHA CTANbHHE KAHATH IIONXHE OWTH MPOBEpEHH pPACYETOM

1o dopmydie
Fo»SxZp,
rae Fo - paspwBHO® yCWIMe KaHaTa B LenoM (H), NpUHMMAeMoe no CcepTupu-
Kary; Zp - MUHMMATBHEY KOSQIUUMENT 3anaca NPoYHOCTH Kawara, onpenease-
MEX MO JaHHBM Tatd.1.1; S - HauGolbllee HATAXEHWE BETBH KAHATA.
MHHUMATbHHA I¥aMeTp GApabaHOB, GJAOKOB M YPABHUTENbHHX GJIOKOB,
OrusaeMux CTan: HHMKU KéHaTaMH. onpefienseTca No fopMynam
DI >hixd, D2>h2xd, D3>h3xd,
rge d - nguameTp Kamara; D1, D2, D3 - IMaMeTps COOTBETCTBEHHO GapafaHa,
Gaoka ¥ ypaeruTenbHOrO 6aoka; hi, h2, h3 - koaddummenTH BHOOpa COOT-
4

Ta6auuail.

MUHUMATEHEEe KO2BDUMUMEHTH BANACA NPOYHOCTH KAHATOB Zp

T'pynna Hmacéﬁ$ugguuu (pexuMa [lonBUXHHE HenonBUXHbHE
ppaﬁovu) MeXaHuaMa KAHATH KaHaTH
llo UCO 430171 Mo I'OCT 256836 . Zp
w | 1M 3,16 2,6
m% 1M 3,36 2,6
M3 M 3,656 3,0
M4 M 4,0 3,6
M5 a 4,5 4,0
M6 AM | 6,6 4,5 I
M7 5M i1 5,0
L Ma &M 9,0 5,0

Ta6auwua 1.2

KoadpuiuMeHTH BHOOpA AuaMeTpoB GapaGana (hil),
oaoka (h2) W ypapHuTeasHoro caoka (h3)

[ Tpymma kaaccupukaumn (pexia KosdduiseHTH  BHGOpa
pAGOTH) MexaHuaMa JAnaMeTpoB

No UCO 4301/1 llo I'OCT 25835 ht h2 h3

e 1M 1.2 12,6 | 11,2
:; 1M 12,6 14,0 12,b
M3 1M 14,0 16,0 12,5
M4 M 16,0 18,0 14,0
M5 M 18,0 20,0 14,0
M6 aM 20,0 22,4 16,0
M7 p BM 22,4 25,0 16,0
M3 &M 25,0 28,0 18,0

NpuMeyanne. Jllonyckaercs naMeHeHue Koadduumenta hi , HO He

GoJee UeM Ha /IBA Wara fo rpynne kaaccuduxaidu B GOJbIYI WM

MEHDBUIY CTOPOHY C COOTReTCTBYMIUIEN KOMIEHCALMed BeJHUMHb Zp

(cM.Ta6n.1.1) HA TO Xe UNCIO WArOB B MEHbWY WAM GOJbIYD

CTOPOHY .

BETCTBEHHO ﬂMaMETbOB GapafaHa, OGJOKA M YpaABHUTelbHOro GJ0KA, onpejens-
eMhe MO JaHHHM Tatn;.1.2. '

Bropas cTa;ud, BHNOJHAEMas NOcJe YTBEePKIEHWA KOMIOHOBKH DYKOBOJAM-
TeJeM,. NMpelyCMaTpUBaeT paapaboTKy uepTexell M COCTARJeHHe pacyeTHO-No-
ACHUTENBHON SANNCKH.

lipy paspa6oTKe NMPOEKTA ClellyeT CTPEMATBCR K MaKCHMaIbHOMY HCIOJb-

30BAHMN HOPMATMBOBAHHHX W CTAHNAPTHBOBAHHBX YBJAOB M netane.
5 .



2. ONTUMASAINA SYHKIMOHANBHEX [APAMETPOB CUCTEMH
MSMEHEHMST BWIETA CTPEJNOBHX KPAHOB

2.1.00uWmMe noioxeHus W TpeBOBAHUA

MIpH BHMNOJHEHHH HCCAEJOBATENLCKOA UACTM KYpPCOBOro lpoekTa "OnTHMU-
sauud lDyHI{uHOHEUIbeIN napaMeTpoB CHCTCME  W3MCHEeHWd BulJleTa CTpeJoBOro
KpaHa" HeoOXOLMMH BHAHUA COOTBETCTBYKUMX pasiefios Kypca "I'pysonoinheM-
Hbe MallMHH', paHee HWBYUEHHHX OOUWEMHKEHEePHHX W OOWEeHAYUHHX IMCUMNJIUH,
BHUMCJIMTENLHOA MATEMATHKM, UMCJEHHHX METONOB PCUEHMA YPABHEeHWH, OCHOB
NpOrpaMMHpOBAHHA M ANrOpUTMHSALIMY A OBM K NpaxTHUeCKHe HABHKW pasoTH
H& MepcoHANbHOM KOMNLIOTEpe.

~ 0ObeKT MCclieloBaHMA - CHCTEMa MBMEeHeHHA BuerTa (CHB) crpedosoro
KpaHa, CTpPYKTYpa KOTOpoW npeicTarieHA H& puc, £.1. OHA COCTOMT W3
cTpenoBodt CHCTeMu (CC), nNpeAHasHAYeHHOR ANA YPABHOBEUNMBAHMA Beca rpy-
3&, YpaBHOBellMBaOUWEro yCTpoacTea (¥Y¥) N8 YPABHOBEWMBAHWA Beca CTpeao-
BOM CHMCTEMH ¥ MEXaHWOMA MBMEHeHUA BuneTa (MUB).

B KYpCOBOM 1IpOEKTe AAA ONTHMUBAUMM MOXGT OWTh NPERJOXEH ONMH W8
TUMOB CTPENOBOM CMCTEMM: WAPHUPHO- COUNEHEHHOE CTPEJOBOE YCTPOACTEO C
NpaMbiM (pUC.2.2,a) WAM  MpoDAIHPOBAHHEM (PHC.2.2,6) XOGOTOM, MpAMas
CTpesla C YpPaBHWTeJbHuM NOJWCNACTOM (PUC.Z2,2,B) Win OaokoM (puc.2.2,r).
YpaBHOBeliMBajollee YCTPOACTEO MOKET OHWThL C TNPOTHBOBECOM HA  KAYAKUEMCS
pHyare W pacnojoxeHo Haj. (puc.2.3,a) uaM nox (puc.2.3,6) NOBOPOTHOM
niardopMoi, C NOLBECHHM NPOTHEOBECOM (PMC.£.3,B) WIM ¢ NPOTHBOBECOM HA
KOHCOAW cTpesw (puc.2.3,T). HakoHell, TpeGyeTCA pACCUWTATh MEXaHWaM Ua-
MEHEHWA BHJAETA QrpejleleHHOrO TUIla - NOAMCHACTHHA (puc.2.4,a), WraHro-
BWA (peeuHbli Und BMHTOBOA) (puC.2.4,0) WAW CeKTOPHWM (puc.2.4,r). 3Th
PABHOBHIHOCTH CTPENOBHX CHCTEM, YDPABHOBellMBAIOUWMX YCTPOUCTE W MeXaHus-
MOB WBMEHEHHMA BHJIETA NPUMEHAINTCA HA CYWECTBYIOUMX W MPOEKTHPYEMHX OTe-
YEeCTBEHHBIX M 3apy0eXHHX CTPeJOBWX KpaHAaX. )

BapuanTh s4N4HWA Ha ONTHMMBALW0 QYHKLMOHANBHHX NAPAMETPOB CHUCTEMH
MBMEHEHHA BhJleTa CTPeNOBOI'O KpaHa NpuBelieHH B IIpuioxeHun 3.

I'pabuyeckas yacTb NpOeKTA BHIOJAHAETCA HA OAHOM JucTe dopMmara Al.
PeayabTaTh I'papoaHalMTHUECKOr'0 pacueTa ONTHMAJNBHOTG BapvaHTa CHOTeMH
MSBMEHEHMS BRUICTA [NPEACTABIAKTCH B DACUETHO-NOACHUTENBLHON BANUCKe OO0b-
eMoM 16...20 crpasni B TaGIMUHOM (OpMe C  HEOOXONMMHMM HOACHEHHAMM ¢
BHBOZAMA. K BaNMUCKe NpUiarapT opurMHAIN neyaTh 9BM M MaTepuan MX aHa-
Juea. Ha uepTeXe KypCOBOT'O NPOeKTa JIOJXHH GHTH TpeNCcTaBleHH:

© - CXeMa CTPeJOBOM CUCTeMd B 6...7 TOJOXEHMAX MO BHAETY;
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CUCTEMA WBMEeHeHMA BHJeTa CTpeloBbX KpaHoB (CHB) l

¥ ‘ ] 1
YpasHOBeuwBapmee CTpesoBasd cUCTeMa (CCZJ MexaHnaM HBMeHeHMA
ycTponcTso (YY) I puzera (MUB)
r Trn MeTaJJIo; "
C NMpPOTHBOBECOM KOHCTPYKLMK | | TUI CTpenoBOd TToJMCTIACTHHA
I HA KOHCOJMW CHCTEMH
CTpeJbl ;
p I~ linpeHreganb- CeKTOPHHA
Had llpamMas cTpena

» C 1OJBUXHbLIM
NPOTUBOBECOM

llTaHroBHM

{BamouHaﬂ AJ C ypaBHUTENb-

HblM GJIOKOM
C NpOTHBOBECOM = PeeyHH#
W HA KauaoleMcs KoMOUHUPO- rp——
Has -
e —~ BUHTOBOR

HbM noOJucnac-
TOM

PacnonokeHo
nosl naatrhopMon

llaprUpHO-CcouJieHeHHad
crpenoBasi cucrema (UICY)
PacrnoJioxeHo I

Han naardopmon

C NpAMbM xoOUTQMI IC pOoPUINPOBAHHEM xOﬁOTOM]

TUN OTTAXKY

HanpasJjieHe IpysoBOro HEHaTa]'

i i ¥
Broab Bnoab Hpouanonbnébl
i CTpeJH OTTAKKH

‘Puc. 2.1. CTPYKTypa CHCTEMH MBMEHEeHHS BherTa CTPeJOBHX KDAHOB

- TpaexTOpMA rpysa, paccuxranial He SBM u noayyennan rpafnuecknm
MEeTOZIOM; ‘ { : 3
- rpaj¥Kk I'pysoBOr0 HeypPABHOBEULIEHHOrO MOMEHTA DacCUMTAHHWH Ha BBM,
¥ NOIYUEHHHH METOZIOM CHIOBOTO Tpafiueckoro AHANNBA;

- rpafurn UaMeHeHUs 1o BHJETY BCEX MOMEHTOB WAM YoHIWA, Ne#cTBYyio-
KX HA CTpeJOBOe ycwpoﬂérao B NIOCKOCTH ero KauaHud Y BHBLHBAEMHX BECOM
rpysa, OTKJOHEHHeM KAHATOB OT BEPTUKANM, BECOM Xobora (faf COUNEHeHHbIX
CTpel) W BETPOM, NPUBEIEHHHX K TATOBOMY BBEHY MéXaHHBMA MBMEHEHM: Bb~
Jera; R l ;
- SmOpH CYMMADHHX MBI'MO&IOIMX MOMEHTOB, JeACTBYOMMX HA CTPeay W



p max ' P max
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Puc.2.2. (XemH CTPeJOBHX CHCTeM: &= NApHUpHO-COUlleHeHHads CTpe-
JOBAA CHCTEMA C MPAMHM XOGOTOM; O WapHUPHO-COWNeHeHHad CTPeloBad CHC-
TeMa C MPOPMIMDOBAHHHM XOGOTOM; B~ npaMas cTpela c_ypaxﬂnreabﬂuu no-
JHCTIacTOM; [~ NpfAMas crpeja ¢ yprHHTeﬂbHHM GJIOKOM

Puc.2.3. CxeMn YDABHOBEWWBAOMMX YCTPOHCTB: a- C NMPOTHUBORECOM HA
KaUSOWEMCA pelyare; pACMOJOXEHO Hall NOBOPOTHOM naarpopmont; 6- ¢ nojasec-
HbM MPOTHBOBECOM; B~ C NPOTHBOBECOM Ra KAUANNEMCH pHuare; pacnoJoxeHo
NOZ TNOBOPOTHOW NaaTdopMON; = C NPOTHBOBECOM HA KOHCOMM CTpeJsl

Xxo6oT (nas COUNIEHeHHHX CTpel), 10 PACUETHHM KOMOMHALMAM HAr'pyaoK B
NIBYX NJOCKOCTAX;

= TPabMK MBMEHEHMS TNO BHIETY CTPEJOBOTO MOMEHTA, BHWBNBAENMOTO CH-
JaMH TAXECTH SIEMEHTOB CTPeNOBOM CHCTEMH, MOMEHTA BECA MpOTHROBECA M
HeYypPARHOBEWEeHHOTO CTPeNOBOI'0 MOMEHTA;

- TpaduK WBMeHeHMA CYMMADHOTO YCHIMA, TPUREIEHHOrD it TATOBOMY
BBEHY IMA pacleTa MexaHuaMa MBMeHeHWs BuJera;



Puc.2.4. Cxewmn MexaHHBMOB MaMeHEHUA BHJAeTA: a- noaucnacTHui; 6-
[TAHTOBLI; B~ KDUBOWWIKO-WATYHHNA; T~ CEKTOPHHI

- NIAHH CKOpOCTeRl JAA BCeX MpeiCTABIEHHHX HA UepTexe NOJIOKe HUM
CTpeNOBOR CHCTEMH; e oA '

- rpabuk MBMeHeHMs MO BHIETY IOPUSOHTAJBHOM COCTABIMOWEH aBcomor-

HOMl CKOPOCTHM TI'pysa. ; e T
Bce pacueTh JIONKHH OHTD BHIOJHEHH B oMoreme CY. Tpafuku BelIWUMH,
UMEMMX ONMHAKOEYI PasMepHOCTb, CTDOAT B ONWHAKOBBX macmratax, Clemyer
o6parnTh 0cofoe BHHUMAHHE HaquggeﬁbHOCTb M BHKYDATHOCTh BCeXx rpajuuec-
f y . ‘ ‘

AMX TocTpoenud. WX NpanuJbHOCTh MOXHO HKOHTPOJMPOBATD 1O coBnafeHuo
NAHILK PPAPOAHANMTHYECKOrO  pacieTa C COOTBETCTBYIOUMMA JIAHHHMM,  HOdy-
yeHHuMY Ha OBM.

MIpV BHIIOJHEHWMM HCCAENOBATENLCKOR YACTH JAHHOTO KYPCOBOTO MPOEKTa
HEOOXONUMO TAKME YAeJAThH MaKkcuMalibHoe BHUMalue WUHXEeHepHOW CTOpOHe Jie-
na, GUBMUYECKOMY CONEepPXANMI0 BHMONHAEMHX DACUETOB M rpafuueckKux IocTpoe-
HUil. CHMHTE3 M WCCIefoBAlMe CHCTEMH MaMeHeHWsl BhJleTa - He OTBJeUehHad,
a ARHO BHpAXeHHAR NPUIUIALHAA 3anauya, peﬁaemaa NPUMEHUTEJbHO K KOHKpeT-
HOMY MHXEeHEepHOMY OOBeKTY - CTPeJoBOMY KpaHy, HWMeolemy onpeaeleHHoe
dyHKIMOHAIbHOE aHAYelde.

2 2 MocaelokaTeabHOCTL NPOBeNeH|s WCCHeNoBaHUMA

WcenenoraTeJbCKAR YACTb  POEKTa BUNOAHAETCA B clenywoned nocaeno-
BATEeJbHOCTH: . .

{.0nT¥MUBALMA CTPeJOBOA CHCTeMbl 3aKJUaeTcs B OnpeJiedesdd aHaue-
HWil BCEX MAapaMeTpoB ¢e CXEMH Tak, UTOOM OHM OTBEuald 3allaHMo HA npoeK-
TUpOBAHME, KOMMOHOBOUHHM OrpaHueHUAM (yIOBJAETBOPHTEJBHOCTD TPAEKTODUA
rpysa ¥ KpUBOW TPYaoBOro HeypaBHOBEUWeHHOr'o MOMEHTA) U Obau  OJUBKHM K
ONTUMAIBHHM 10 3HOHOMMUECKOMY NoKa3aretio Wi, B NepBOM NpUGIUXEHWH, 1O
MaCCe CTPeJoEoi CMCTeMb. Taiud O0pAasOM MOKHO YCJOBHO BHIEJMTH clenyuo-
e I'pynnk napaMeTpoB:

a) 3HAUEHMA KOTOPHX HAZHAUANT HEMOCPENCTBEHHO MO 3AlaHM0 HA 1Npo-
eKTUpoBalive;

6) 3HAueHWA KOTOpHX HABHAYAKT MO KOMIOHOBOUHBM orpaHuueHuaM JH60
HA OCHOBAHMM MBBECTHHX PeKOMEeHIaLwi;

B) OnpejlefideMye MO IKCNAYaTALMOHHHM OrpPaHWeHHAM (BausA0T HA QYHK-
LIMOHMDOBAHME CUCTEMH) WM © ONTMMAIbHS MO Macce CTPENOBOA CUCTEMH -
(VHKLMOHAIBHbE NapaMeTph, MONyuaeMbe B npoliecce ONTUMUBALMH.

BBUIY CAOKHOOTH AHANMTHUUECKHX BaBUCUMOCTel onpeflelieHre napaMeTpoB
TpeThel TPYnnH, KaKk npaswio, BOSMOKHO JMIb TNyTeM IOocaelloBaTelbHbX
npuoavkerni. Jlaf WAPHEPHO-COUNeHeHHEX CTPENOBHX CHCTEM C NpAMbM X0G0-
TOM ¥ TPAMEX CTPeJ C YPaBHUTEJbHHM MOAMCNAcTOM 3Ta sajlaua pemaeTcd Ha
SBM, IAf OCTAINbHHX THNOB CTPEJOBHX M YpaBHOBEMMBAIMY YCTPOACTE CHHTEB
NMPOBOXHUTCA TPAIHLMOHHBMA METONAMM, Ges npuMeHeHuWa SBM, onmHaKO CTYIEHTH
MOTYT CaMOCTOATENhHO péspaﬁoTaTb aNropUTMH M NPOTpaMMbl ¥ NPOBECTH BH-
YUCJEeHUA HA TepCOHANPHOM KOMHbD??De.



TloCaen0BATeNbHOCTD BHIOJABEHMA JAHHOW YECTH MCClleloBaHHA:

a) nocdie NoJydeHud BallaHWs, Tlie ONpefieNeHs BHAUEHWA APAMETPOBR
NepeEof TPYNNe, HA OCHOBAHWM MBBECTHHK POKOMEHIALMIA HABHAUATCA Napa-
METDH BTODOR I'DYNNH; Jalee Ha 9BM NpousBOAMTCA OMHTES CTPEJNOBOrG yor-
pONCTBA SANEHHOTO THNA, B XOLE KOTOPOTO onpelesAnTCA napamMeTps TpeThben
TPYHNH;

0) NJIH TIOJIYUEHHOW CXeMd CTPEJIOBOM CHUGTEMH C OnpelefeHHbMU GyHKUU-
OHaJIbHHMM TIapaMeTpaMi NpOMBBOAATCH ee NOCTPOeHue B 6..,7 MOJOMEHMAX MO
BhUIETY, NOCTpOEHWe TpaeKTOPMK Ipysa W rpapura rpyaonorb HeypaBsHOBeleH-
HOTO MOMEHTA KAK KaueCTBEHHbIX XAPAKTEPUCTHK (KpUTEPHEB KaueCTBA) NAH-
HOPO O6BeKTA; , )

B) ONPeNeJANTCA HArDYBKH HA BaemeHTH CTDeJOBOM CHCTEeMH M MX  Mac-
CH, CTpPOWTCH Ipaduk WBMEHEHMA [0 BHAETY GIPeJOBOIO MOMEHTA, BHB3HBAEMO-
TO CHJEMH TAXECTH BJEMEHTOB CTPEJIOBOA CHQTEM,

2. CHHTes CXeMH YDABHOBEWMBAOUErO YOTPOXCTBA TNPU  YCJAOBUM  MHRM-
MAILHOI'O BOBJIEMCTEMA COOGCTBEHHEX BECOB  HKay&olMXCH SJeMEHTOB CHCTEMH
MBMeHeHHa BbwieTA Ha MUB npousBoAMTCA HA BBM nocde TOro, Kak NoAyueH
rpajyuK MOMEHTOB COGCTBEHHHX BECOR BJeMEHTOR CTpesoBoOro ycrpoicTea . Ha
STOM 3TANe ONpelelsioT napaMerTps BTOPON W rpeThel rpynn'npumegg;amhuo K
SalaHHON CXEMe YPABHOBEWMBANWEr'Q YCTPOAGTEA. [loCae STOr0 CTPOAT rpapu-
KiI MOMEHTa Beca MOIBHKHOIO MMPOTHBOBECA W HEYPABHOBEIEHHOrG CTPRENOBOTO
MOMEHTA., .

3.Pacuer MexaHusMa WBMeHeHMA BieTa cocToMT B onpefeJieHUM Harpy-
80K, MNPMBELEHHWX K TATOBOMY BJAEMEHTY MUB, B NOCTPOEHMH IIAHOB CKOPOC-
Tell Ipysa LA BCeX MOJOXeHW] CHCTEMH MPMEHEeHMA BHIeTa M onpefeeHun
CHOPOCTH TATOBOI'O BEEHA MeXaHMBMA, . MOTpeGHOW AJA pealHaalMM 8anaHHOR

CPeJHell CKOOCTH WBMeHEHMA BIST& IDYBa,

' ‘BaKaHUMBASTCA MCCHENOBATENLCKAT UAGTH NPOEKTa OnpejledeHNeM Mol
HOCTH 4 BLOODOM NBUI&TeNd MOX&HUBMa MBMEHeHUA BHaeTA, paspaboTKOR Ku-
HOMATHUECKON CKeMH MEeXaHWBMA W NpPOBEPKOM ABMIATeJA MO YCJOBHAM NYCKA.

PacueTd ¥ peKOMEHAALMM MO BHGODY NapaMeTpoB BTOPOA TPYNNH B jaH-
HbX METOIMUECKUX YKABGHMAX HE pPACCMATDHMBATCH, WGO OHM HBJIOMEHH B
yueGHOM ¥ CIpABOYHON Jureparype.

2
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NpHahoxe HUeSI

BapuaHTH 3alaiui Ha ONTUMMAALMIO QYHKUMOHANLHEX NApaMeTpoB

CHUCTEeMH W3MeHeHWs s LujieTa CTPeJOBOro KpaHa

No |Tun crpeno- Tunh?ﬁ&?m.]‘fﬁﬁ--ﬁrialru-- G, 7|$n_ax, Rmin,| H,|Vcp, Pﬁ;émm
Ba- | BOM CUCTeMH | BeUIMBAKWErO| 5Ma HomeHe (KN | M M M| M %
py- YCTPOMCTBA | A BlIeTA
an- MUH
Ta d
1 |CouneneHnan |NpoTuBoBeC |LMHTOROMA 100| 32 10 (14 |46 |T,60%
——C npoQuIMpo- |Ha puuare | -
2 | BaHHbM XO0O- | PestuHui 126| 40 12 |14 |37 |C,25%
—— TOM: KaHaTH -
3 |Bnoas cTpeds |llogBecHon | PeeuHui 160| 48 12 |18 |30 |C,25%
NpOTHBOBEC .
4 |Counenennas, |MipotusoBec |Kpue.-war. |100( 45 12 (23 [60 |C,25%
Ha puyare
—— xo6oT - npo- - =
5 : _{TNlonpecHon | PeetHHRA 125| 32 8 |17 |45 |T,60%
(UAMPOBAHHLIN | TPOTUBOEEC
6 |Counerennas |Mporuporec |BMHTOBOM 100| 32 10 |15 |44 |T,60%
¢ NpAMEM XO- [HA poyare  —
7 gcafroml:3 KaHa- PeeUHbA 125| 40 12 15 (38 |C,40%
—Thl - BJIOJb
8 |OTTHAXKY MonBecHo# | BUHTOBOR 160{ 48 12 |20 |24 |C,25%
NpOTUEOBEC
g |CouneHeHHad PeeyrHn 100| 32 10 |14 |60 |T,60%
C mpsMbiM XO- [[IpOTHBOBEC -
10 |6OTOM: KaHa-|Ha pbuare |BUHTOBOM 160| 40 i2 (13 |45 |[T,60%
— TH HanpasJe- -
11 |Hb NPOU3BOJLA PeetHu 13201 60 15 |22 |24 |C,40%
HO (Henapaj- - =
112 |nenbHo OTTAX [lonBecHOW |PeedHbd 630| 60 12 |19 |16 |C,25%
—-Ke M CTpeJe) | IpOTHBOBEC
13 PeeuHm 800| 42 15 17 | 8 |C,25%
114 |Tpsmasi cTpe- |TlpoTMBOBEC |KpWB.-wWAT. 32| 24 8 |16 |60 |T,60%
S Ha pbuyare -
15 |18 ¢ ypaBHWU- | BuHTOROW 50| 32 8 |25 (60 |T,60%
16 |renpunM no- |TlomeecHow |Ilosvcnact. 63| 40 12 |25 |40 |C,40%
— f NPOTHBOBEC
17 |aucnacToM A [lonucnacTt. 32! 40 15 |20 |80 |T,60%
18 IpoTuBoBeC |CeKTOPHHH 50| 24 6 |12 |46 |C,40%Z|
Ha CcTpele - -
19 CeKTOpHHN 63| 32 10 |23 |37 |C,25%
20 gongecuoﬁ Noaucnacr. |100| 48 12 |25 |46 |[C,40%
— HBOBEC
21 e Peeynti 126( 45 12 |23 |40 |C,40%|
22 |Tipamant cTpe- |IpouABOBEC - |TIOIMCTIACT . 32| 25 7 |25 |70 |T,60%
——rl Ha poLuare -
23 |ma c ypaBHM- KpuB. -war. 50| 32 8 ,|25 |60 |T,60%
24 | TeXbHEM Hpogmsosec Cexropiedt | 63| 40 10 |25 |22 |C,25%
— Ha cTpele
25 | GIoKoM B PeeyuHuit 32( 16 4 |18 |20 |T,60%
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