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JIABOPATOPHAS PABOTA Ne2
HUIIBITAHUE POA HA YIAP

1. OBIIME YKA3AHUSA
Cpeau MHOXKeCTBa BHEIIHUX (PaKTOPOB, BO3JIEHCTBYIOIIUX
Ha PDA, crnemyer OTMETUTh MEXaHWYECKUE BO3JCHUCTBUS, U3
KOTOPBIX 0COOYIO OMTACHOCTH MPEACTABISAET yIap.
YCTaHOBIIEHO, YTO HAMOOJbBINAS OMACHOCTH TOBPEXKICHUS
BO3 HHKAaeT TMpU HaWMEHbIIEH JIMTEIbHOCTH HapacTaHUs
umnynbca. ONacHOCTh TOBPEKACHUS BCIEICTBHE yAapa OOBIYHO
MEHBIIIEe JUISI CUCTEMBl C 3aTyXalOIIUMU KOJEOAHUSMU, YeM JUIS
CHCTEM C He3aTyXaloUIMMH KOJICOAHUSIMHU, OCOOCHHO JISi CHCTEMBI
¢ OOJIBIIIUM YUCIIOM CTeNeHeH cBOOOIbl. BO3MOXHBIMU TPHUUMHAMU
YAQpHBIX BO3JICUCTBHI Ha W3JIEIUS MOTYT OBITh CTOJKHOBEHHS,
B3pbIBBI, CBEPX3BYKOBOE IaBJICHUE, CIy4yailHble MaJeHus U T...
VYka3zaHHbIE BO3JECUCTBUS MOTYT BO3HUKATh TPHU DKCIUTyaTallUuH
PDA Ha camomerax, Kopabnsix, pakeTax, aBTOMOOWIISIX,
BE37IEX0JaX, a TAKXE MPU WX TPAHCIOPTUPOBAHUHU, KOTJIa OHH
MOJIBEPTratoTCsl HEOCTOPOKHOMY OOpAIEHUIO OOCITYKHBAIOIIETO
IepcoHaIa.
B mporuiecce BbIMoOTHEHHS J1a00opaTOPHOU pabOThI CTYIEHT
JOJKEH:
1) w3yuuTh BAWSHHE yaapa Ha pPaJaHO3TEKTPOHHYIO
anmaparypy;
2) paccMOTpeTh MEXaHHM3M BO3JCHCTBHS  yJapHOM
Harpy3Ku;
3) 03HAKOMHTBCS C  CYIICCTBYIOIIUMH  BHJIAMH
yIapHBIX CTCH/IOB;
4) ySACHUTH METOAMKY TPOBEICHUS WCIBITAHUS Ha
yIapHOM CTEH/IE;
5) mpoBecTH UCTIBITAHHS HA JCHCTBYIOIIEM TTaKeTe;
6) cocTaBUTH OTUYET O BBHIIOJHEHHOM paborTe.



Nudopmanuro o ucneitanusx POA Ha Bo3nelicTBue ynapa
MOXHO  HMCHOJIb30BaTh  MPU  KYpCOBOM U JUIJIOMHOM
MIPOEKTUPOBAHUH.

[Ipu  BBIMOMHEHWUW JIAOOpPATOpPHOW  PabOTHI  CIEAyeT
oOparutb 0co00€ BHHMMAaHHME Ha  BBINOJHEHHE  TEXHHUKH
0€30MaCHOCTH.

2. 3ananue K 1a00paToOpHO paboTe U METOIUYECKHE
yKa3aHHs 110 UX BBITOJHEHHIO.

2.1. 3apmanue nepaoe.

W3yunTth BIusiHUE yIapHbIX Harpy3ok Ha POA.

JUJ1s1 BBINOJIHEHUS 3TOTO 3a/laHusl HEOOXOMMO IIpopaboTaTh
Teoperudeckuii marepuan B /1. ¢.235-237. 2.¢.52-60. 3.c.131-142,
4./

Bo3HHMKHOBEHHME yIapoB CBS3aHO C PE3KUM M OBICTPHIM
nepeMeIieHueM 00beKTa, Ha KOTOPOM YCTaHOBJIEHA alaparypa.
Bo3moxHBI ciiydan, Korja NMpUKJIaabIBaeMas IpU 3TOM Harpyska
MIPEBBIIIACT JAOMYCTUMBIN O€30MacHBIi ypOBEHb, YTO NMPHUBOJUT K
oTtka3zy POA. JleficTBue MeXxaHHMYECKHUX YAapOB CONPOBOXKIAETCS
BO30YKJIEHHEM 3aTyXalolUX KojeOaHuil, T.e. HEyCTaHOBUBIIECHCS
BHOpalMel Ha 4acToTax COOCTBEHHBIX KOJICOAHWUW AJIIEMEHTOB H
4acTel  KOHCTPYKLMHM.  YPOBHM  paspylllalOlIuX  YCUIIHH
BO3pACTaOT, KOTJIa IEMEHTHl KOHCTPYKIMH POA pe30oHHMpYyIOT Ha
4acTOTaxX BO3MYILEHUH, BBI3BAaHHBIX YAAPOM.

Vnap, ucnsiTeiBaeMbiii POA, 3aBUCUT OT Beca KOMIUIEKCA
00OpyZ0BaHUS, B KOTOpBIH OHAa BXOJIUT, U €€ IOJIOKEHHUS Ha
oObeKTe. YCKOpeHMs, BO3HMKAIOUIME TMpU  yAape, MOXKHO
noJicuuTaTh 1o opmyie (2.1.1):

V2
a=_—,
205
rae V — MTHOBEHHasi CKOPOCTh B MOMEHT y/1apa, CM/OK;
0 — yCKOpeHHUe CBOOOIHOTO MaICHUS;

(2.1.1)



S — mepeMmenieHMe MpH yAape HIM CyMMapHas BeEJIUYUHA
YIIPYTUX ¥ OCTATOYHBIX JehOopMaIuil yIapsrOIIUXCS JIEMEHTOB.

B wmexaHuke ymap TBEpIOro Telda paccMaTpPUBAECTCS
aOCONIFOTHO  Kak  HEKOTOPBIH  CKAuKoOOpasHBIM  mpoliecc,
MPOJOJKUTENFHOCTh KOTOPOro 6eckoHeyHo Mana. Bo Bpems ynapa
B TOYKE COINPUKOCHOBEHMSI COYAAPSIOUIMXCS TEJI BO3HUKAIOT
00JbIIMe, HO MTHOBEHHO [EHCTBYIOIIME CHIIbI, MPHUBOIALINE K
KOHEUYHOMY HW3MEHEHHUIO KOJWYECTBA JBIKEHHUS. B peanbHbIX
cucTeMax Bcerga JCHCTBYIOT KOHEYHbIE CHUJIbI B TEUYEHUE
KOHEYHOTO MHTEpBaJia BPEMEHU, U COYIAApPEHHE IBYX ABUKYIIHXCS
TeJ CBSI3aHO C MX JedopMalieil BOIU3U TOUYKH COMPUKOCHOBEHUS
U paclpOCTPAaHEHHEM BOJIHBI CKAaTUS BHYTPH OTHX Tel.
[IpogomKUTeNnsHOCTh yaapa 3aBUCUT OT MHOTUX (DU3MUYECKUX
(akTOpOB: YHNPYruX XapaKTEPUCTHK MATEPHATIOB COYIAPSIOIIMXCS
Tel, UX POPMBI U pa3MepPOB, OTHOCUTEIHLHOM CKOPOCTU COMMIKEHUS
U T.J.

W3meHeHne yCKOpeHUsi BO BPEMEHHU IPUHATO HAa3bIBaTh
HMMITYJIbCOM yJIapHOTO YCKOPEHHUS WM YIapHBIM HMIYJIbCOM, a
3aKOH M3MEHEHHUs YCKOpPEHHUS BO BpeMeHH — (HOpMOH yIaapHOTO
uMItysbca. K OCHOBHBIM MapamMeTpaM yJIapHOTO UMITYJIbCa OTHOCST
MMMKOBOE ylIapHOe YCKopeHHe (Tmeperpysky), MAIUTEIbHOCTh
NENCTBUS yAapHOTO YCKOPEHUS U (POpMY YAapHOTO UMITYJIbCA.

Pesynbprar BO3meiicTBHS yaapa Ha uzaenue (peaxius
W3/IeNMs) 3aBUCHT OT €ro JAMHAMHUYECKUX CBOWCTB — MAacCHl,
KECTKOCTH M YacTOTHI COOCTBEHHBIX KosieOaHmil. [lon peakuueit
PDA Ha BO3jACHCTBHME yHAapHOTO HMMIYJbCa MMOHUMAIOT OTKJIIHK
W3/IeNis Ha 3TO BO3JeicTBUE. Pa3znuyaroT HECKOJIBKO OCHOBHBIX
BHJIOB peakiuu PDA, cOOTBETCTBYIOMNX OauTMCTHYECKOMY (WM
KBa3MaMOPTHU3ALIMOHHOMY ), KBa3HPE30HAHCHOMY u
CTaTUCTUYECKOMY  (WJIM  KBa3UCTATUCTHYECKOMY)  pEKHMaM
BO30YXKJICHUSL.

2.2.  3apmaHue BTOpOE.



O3HaKOMMTBCS C XapaKTEPUCTUKAMHU PEXUMOB UCIBITAHUN
/3.¢.136-138/

XapaKTepUCTUKU PEKUMOB HCIBITaHUS. Pasnuuaror nBa
BUJIA WCHIBITAaHUA W3JCIUIl Ha YyZapHYI0 HArpy3Ky: Ha YyAapHYIO
IIPOYHOCTh M YJapHYIO yCTOWUYMBOCTb. McmbITaHME HA yJapHYIO
MPOYHOCTh MPOBOJAAT C IIENBI0 MPOBEpKH crocobHoctn PDA
IPOTUBOCTOATH Pa3pyLIAOLIEMy IEHCTBUIO MEXAHUYECKUX YAapOB,
COXpaHssi CBOM IlapaMeTpbl IIOCJe BO3JCHCTBUS YAapoB B
npenenax, ykazanuelx B T/l Ha uznenue. McnplTaHue Ha yAapHYHO
YCTOMYMBOCTh IPOBOJAST C II€JIbIO MPOBEPKH criocoOHocTH POA
BBINOJIHUTh CBOM (DYHKIIMHM B YCJIOBUSAX JEHCTBHUS MEXaHHMUYECKUX
yZ1apoB.

[Ipy ucnplTaHMM Ha YAApHYIO HArpy3Ky HCIBITHIBAEMbIE
PDA moaBepraioT BO3ACHCTBUIO OO OJUHOYHBIX, JHOO
MHOT'OKpaTHBIX yapoB. B mocneaHem ciydae yactora ciel0BaHUs
yAapoB J0JKHA OBITh TAaKOHM, YTOOBI MOXHO OBLIO BBIIOJTHHUTH
KOHTPOJIb ~ MpoBepsieMblx  napamerpoB  POA.  OcHOBHbIE
XapaKTePUCTHKH PEXHMOB HCHBITaHUS PDA mpu MHOTOKpaTHOM
BO3ICWCTBUU yJapoB — IHMKOBOE YJapHOE YCKOpEHHE M oolliee
YHCIO yOapoOB — 3aJal0TCi B COOTBETCTBHH CO CTEIEHBIO
KECTKOCTHU UCTbITaHu# (Tabm.2.2.1).

OCHOBHBIE XapaKTEPUCTUKH PEKUMOB UCTIBITaHUST — Tabmuia

2.2.1

Crenenn [InkoBoe O6mee wuyucio ynapoB  Ais
KECTKOCTU | yAapHOE IIPEyCMOTPEHHON B CTaHAapTax
YCKOpEHHE, g u TY mna wusmenus BBIOOPKHU

00BeMOM
3 u meHee 6oiee 3

I 15 12 000 10 000

I 40 12 000 10 000

Il 75 6 000 4 000

\v 150 6 000 4 000




dopma yoapHOro HMIIyJbCa KaK OJHA M3 BaXKHEHIIMX
XapaKTepUCTHK, 00ECTICYMBAIOIINX €AMHCTBO UCIBITAHUMN, TOJKHA
pernamenTupoBatbcsi B TY. CambIM ONAcCHBIM ISl M3JAEIHS
ABIISICTCA Tparmeue TpaneluenIalbHblii HMITYJIbC, MOCKOJIBKY OH
uMeeT Haubojee IIMPOKYKO  00JacTb  KBa3HUPE30HAHCHOTO
BO30YXJIeHHs 1 HAanOONMbIINK KO3 DUITMEHT TMHAMUYHOCTH B 3TOM
obmnactu. OpHAaKO HMMIYJNbC TpaneleuJalIbHOW (OPMBI TPYIHO
BOCIIPOU3BOUTCS Ha n1abopaTopHOM 000pyIOBaHUH.
[Tnnoo0pa3Hplif  MMITyJIbC IO3BOJISIET JOCTUTHYTh HaWJIydllen
BOCIIPOM3BOAMMOCTH  HCIBITAHWH, Tak  Kak B CHIY
HECUMMETPUYHOCTH  €r0  OCTaTOYHBbIM  CHEeKTp  sBIsAeTCA
HernepuoguueckuM. Ho momyunTs THI000pasHBIE  UMITYIIBC
TpyAHEe, 4yeM HuMOyjibchbl Jpyroil ¢opmbel. Ha mnpakTtuke mpu
WCTIBITAHUM 4Yallle BCEr0 HWCIOJB3YIOT MOJYCHHYCOUIABHBIH
yIapHBIA UMIYJbC, (POPMUPOBAHHE KOTOPOro Hauboiiee MpocTo U
TpeOyeT HauMEHBIINX 3aTPaT YPHEPTUH.

HcnbiTanne Ha  y#apHyl0  Harpy3ky IpoOBOAAT B
KBa3MpPE30HAHCHOM  peXuUMe  BO30OyxaeHus.  JIuTenpHOCTH
JeWCTBUSL yIapHOTO YCKOPEHHs T BBIOMPAIOT B 3aBUCUMOCTH OT
3HAYCHUs HU3IICH Pe30HAHCHOW 9acToThI f,, n3menus:

Fou | 60 u | 60...10 | 100...20 | 200...50 | 500...100 | CBbIur

, T | mene | O 0 0 0 e 1000
e

T, 1845 | 11+4 6+2 3+1 2+0,5 1+0,3

MC

Ecnu w3nenus WMEIOT aMOpTHU3aTOphl, TO MPHU BBIOOpE
JUTATETPHOCTH  JICHCTBUS  yIAPHOTO  YCKOPCHHSI  YYUTBIBAIOT
HU3IINE PE30HAHCHBIC YaCTOTHl CAMHMX HU3JIENHI, a HE AJIEMEHTOB
3aIHTHI.

B kadecTBe mpoOBepsieMbIX BHIOMPAIOT TapaMeTpbl, IO
W3MEHEHHUI0 KOTOPBIX MOXHO CYIUTh 00 yZapHOW YCTONYHMBOCTH
POA B memom (MCKaKCHHE BBIXOJHOIO CHIHAja, CTAOMIBHOCTH
XapaKTEPUCTUK (DYHKIIMOHUPOBAHUSA U T.1.).
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[Ipu pa3paboTke MNporpaMMbl HUCHBITAHUN HaMpaBICHUS
BO3JCHCTBUM  yAAapOB YCTAHABIMBAOT B 3aBUCUMOCTH  OT
KOHKPETHBIX CBOMCTB HcIbIThIBaeMbIX POA. Ecim cBoiictBa POA
HEU3BECTHBI, TO MCIBITAHUE CIEAYET IPOBOJUTH B TPEX B3aAMMHO
MEePIEHAUKYISIPHBIX HampaBieHusX. IIpu 3ToM pexomenayercs
BbIOMpaTh (M3 AMana3oHa, OrOBOpPeHHOTO B TY) IHMTENbHOCTH
y1apoOB, BBI3BIBAIOLIUX PE30HAHCHOE BO30YXIEHHUE UCIIBITHIBAEMBIX
POA.

VYaapHyr0 NpPOYHOCTh  OLEHMBAKOT IO  LEJIOCTHOCTU
KOHCTPYKUMH  (HAampUMep, OTCYTCTBHIO TpPEUIUH, HAJIUYHUIO
KOHTakTa). M3nenusi CUMTAIOT BBIACPXKABIIMMH HCIBITAHUE Ha
YAAPHYIO IIPOYHOCTbH, €CJIH IIOCJIE UCIIBITAHUS OHU YAOBIIETBOPSIOT
TpeboBanusM cTannaptoB u [1U1 11 naHHOTO BUAA UCIIBITAHUS.

HcnpiTanue Ha ynapHyl YCTOMYMBOCTb PEKOMEHIYETCS
MIPOBOJIUTH IOCJIE UCHBITAHUS HA YAAPHYK MPOYHOCTh. YacTto ux
COBMENIAlOT. B oTiIMuMe OT MCIBITaHUSA HA yJApHYK MPOYHOCTH
UCIIBITAHUE Ha YIApHYK YCTOWYMBOCTH OCYILECTBIIAIOT O]
JJIEKTPUYECKOM HArpy3KoM, XapakTep MW IapaMeTpsl KOTOPOU
ycraHaBnuBaloT B TY u IIM. Ilpu 3TOM KOHTpOJIBL ITapaMeTpoB
POA npousBogsaT B mpouecce  yaapa  JUid  IPOBEPKHU
paboTOCIOCOOHOCTH ~ W3JeNMMd M BBIABICHUS  JIOXKHBIM
cpabaTbiBaHul. M3aenus cuuTarOT BbLAEPKABIIMMU HCIBITAaHUE,
€CIIU B MIPOLIECCE U MTOCIIE HETO OHU YJOBJIETBOPSIIOT TPEOOBAHUSM,
YCTAaHOBJIEHHBIM B cTaHgaprax u [IM g nmanHoro Buaa
UCIBITaHUS.

2.3. 3aganHwue TpeTbe.

N3yunth ycTpoiicTBa [uis ucneitanuss POA Ha Bo3znelicTBue
ynapa /1. ¢.263-268. 2. ¢.171-178. 3. ¢.138-143/

VYcerpoiictBa JIsE UCHBITAHUA. VYnapHble  CTEHIbI
KJIACCU(PUITUPYIOT TIO CIESIYIOMINM MPU3HAKAM:

Ilo xapakTepy BOCHpPOU3BOAMMBIX YAApPOB — CTEHABI
OJIMHOYHBIX U MHOTOKPATHBIX YAapOB;



[To crocoOy mosiydeHHs yAapHBIX MEPEerpy30K — CTEHbI
CBOOOJHOTO MAaJCHUS U MPHUHYAUTEIHFHOTO pa3roHa IUaThOpMBI ¢
UCIIBITHIBAEMBIM U3JICTHEM;

[Io KOHCTPYKIIMH TOPMO3HBIX YCTPOWCTB — C KECTKOU
HaKOBaJIbHE, c NPY>KUHSILLEUCS HaKOBaJIbHEM, c
aMOPTU3HUPYIOUIMMHU PE3UHOBBIMHU U (PETPOBBIMU MPOKIIATKAMH, CO
CMHUHAIOMMUMHUCS 1ehOPMUPYEMBIMH TOPMO3HBIMH YCTpPOICTBaMH,
C TUJPABINYECKUMHU TOPMO3HBIMHU YCTPONUCTBAMH U T.J.

B 3aBucMMOCTH OT KOHCTPYKIMHM YyJAapHOTO CTEHJa U B
0COOEHHOCTH OT NPUMEHSIEMOTO B HEM TOPMO3HOTO YCTpPOWCTBa
MOJIy4aroT yIapHble HUMITYJIBCHI MOJIyCUHYCOUIATbHOM,
TPEYTOJILHOW U TparnenenaaIbHoN GOpPMEI.

Jns wucneitanus PDOA Ha ouHOYHBIE yHapbl CIyKaT
yapHbI€ CTEHJbl KOIIPOBOI'O THIIA, @ HA MHOTOKPAaTHbIE — CTEH/[IbI
KYJIa4KOBOTO TUIIA, BOCTIPOM3BOJISIINE yIapbl
MOJIyCUHYCOUJIaTbHOU  (opMBI. B 3THX CTeHIax ucHob3yeTcs
IOPUHLUI CBOOOJAHOIO MaJaHUs MIATPOPMBI C HCIBITHIBAEMBIM
U3JIeJMEeM Ha aMOPTU3UPYIOLIUE MPOKIaIKH.

OCHOBHBIMU 3JIEMEHTAaMH YJApHOTO CTEHJAa KOIPOBOTO
tuna (puc.2.3.1.) saBidroTCs: cTON 3; OCHOBaHUE 7, Clly)Kallee ajs
ralieHus CKOPOCTH CTOJIa B MOMEHT YyjAapa; Hampasistomas 4,
oOecrnieuynBaroIias TOPU30HTAIBHOE IOJIOXKEHHWE CTOJa B MOMEHT
ylapa; mpoKIaaku 5, OpMHUPYIOIINE yAapHBIA UMITYIIbC.

OHeprus,  HeoOxonuWmas  JUIsl  CO3/JaHud  yAapa,
HAKaIlJIMBAETCsl B PE3yJbTaTe MOAbEMA CTOJIA C 3aKPEIJIEHHBIM Ha
HEM HCIBITHIBAEMBIM H3JEJIMEM Ha 3a/laHHyl0 BbICOTY. Jlis
MoJbeMa CTOJIa M TIOCIEAYIOUIEr0 €ro cOpachlBaHUS CTEH]
cHaOXaeTcsi MPHUBOJIOM U MexaHU3MoM cOpoca. Kunernueckas
SHeprus, NpuoOpeTeHHas TEeJIIOM B IpOLEecce MpPeaBapUTELHOTO
pasroHa, TacuTcsi B pe3yjibTaTe COYAApEHHs C HEMOJBHUKHOU
nperpaznoil. JInurenpHOCTh yIapHOro BO3JEHCTBUS CKJIAJBIBAETCS
U3 JJTUTEIBHOCTH TOPMOXKEHUS yIapsIONIero Tena (aKTUBHBINA dTan
yaapa) U JJUTETbHOCTH BOCCTAHOBICHHS YNPYIHX AedopMariuii
coymapsromuxcsi  Ten  (MacCUBHBIM 3Tam  yaapa). Y CKOpeHue
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OIIPEAEISIETCSl CKOPOCTBIO COYJAapeHHsT M 3aBHCUT OT BBICOTHI
najeHus. B KOHIIE TOPMOXKEHHUS YAApSIOMIEro Teja CKOPOCTb
COylmapeHusi TajaeT a0 HylIsd, a YAapHOe YCKOPEHHE U
HEpeMEIIEHNEe Tl OTHOCHTENBHO JApPYr JApyra JOCTHUIaloT
MaKCHMAQJIBHBIX 3HA4YCHUH. YCIIOBHS BOCIPOHM3BEICHHS 3aKOHA
W3MEHEHHs YIAapHOTO YCKOPEHHsS BO BPEMEHHU ONPEACIISIOTCS
HAyaJIbHOH  CKOPOCTBIO  COyHapeHHs Tel, MaKCHMAaJIbHBIM
IIEPEMEIIEHUEM IIPU COYHApeHHM U MaKCHUMAaJIbHBIM YIApHBIM
yckopeHueM. CTeHJipl KONPOBOIO THUMA C JKECTKOM HakoBaJbHEH
HCIIOJIB3YIOT JIA IMOJYUYCHHUA YAAapHBIX HWMITYJIBCOB C OOJIBIINM
yIapHBIM YCKOPEHHEM U OY€Hb MaJOil JUIMTEIBHOCTHIO (€IHMHUIIBI
MUKPOCEKYH]I).

4

o
Puc. 2.3.1. Cxema ycraHoBku aJis ucnbiTanus POA Ha
BO3JICHCTBUE OJMHOYHBIX YAApPOB.

1 — croiika; 2 — uznenue; 3 — cToi; 4 — HaNpaBJsAOmas; 5 —
aMOPTHU3UPYIOIIUE TPOKIAAKHI;6 — HAKIIAKa; 7 — OCHOBAaHUE.




Puc. 2.3.2. DkcruryatalimOHHbIE 3aBUCUMOCTH JJIUTEIIBHOCTH
(dbpoHTa yIapHOTO UMITYJIhCA OT YAAPHOTO YCKOPECHHSI IPU
OTpaHUYCHUU TI0 CKOPOCTH coyaapenus (1) u o mytu
TOpMOKeHuUs (2).

OrpaHvYMBaONIMMU  YCJIOBHSIMH TIPH  BOCHPOW3BEACHUHU
yIlapHOW HArpY3KH SBISIOTCS COONIOICHNUE TPEOyeMOoil CKOPOCTH U
32JIaHHOTO TYTH TOPMO’KEHHUSI, COOTBETCTBYIOIIMX MaKCHUMaJIbHOU
nedopMmanuu TOPMO3HOTO YCTpOMCTBA. [Ipenenbubie
AKCILTyaTal[MOHHBIE XapPaKTEPUCTUKU YAAPHOTO CTEHJA MOKHO
MOJIYYUTh, UCTIOJIb3YA 3aBUcUMOCTH (2.3.1) u (2.3.2)

\Y

t, = A’;; (2.3.1)

t, =./Snp(Ba) , (23.2)
rae ty u ts — mTensHOCTH (POHTA BOCIPOU3BOJMMOIO YIapHOTO
UMIIYJIbCa C YYETOM OIPAaHUYEHUS I0 IpeJeJIbHBIM CKOPOCTH U
IOyTH TOPMOXKEHUsS ynapsromiero tena; Vo U Spp — HpejenbHas
CKOpPOCTb M  IPEAEIBHO  JOMYCTHUMBIH  TOPMO3HOM  IyTh
yaapsitomiero tena; A uB — K03QPUIMEHTHI, 3HaYeHHUs] KOTOPBIX
3aBUCAT OT (hopMbl (PpOHTA yJapHOrO HMMIYJbCa; a — YyIapHOe
YCKOpEHHE.

Torna ynapHoe yckopeHue asypopmyna (2.3.3) wu
uiTenbHOCTh tyy, Qopmyna (2.3.4) ¢gpoHTa BOCIIPOU3BOAUMOIO
YIAQPHOTO  HUMIIYJbCa,  YIOBJIETBOPSIOUIME  OJHOBPEMEHHO
OTPaHUYEHUSIM TI0 CKOPOCTH W TYTH TOPMOKEHHS YAapsIFOIIEro
Tela,

a - B VD
sV T Az Snp ! (233)
_ASnp (2.3.4)

v = E\Fp -
Ha puc. 2.3.2. npuBedeHbl  SKCIUTyaTallMOHHBIE
xapakrepuctukun  t,=f(a) wu t=f(a) ymapHoro crenna.
3amTprxoBaHHas o0nacTb MTOKA3bIMOKa3bIBAET, KakKue
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JUIUTEIBHOCTU (PPOHTA YIAPHOTO UMITYJIbCA U YAApHbIE YCKOPEHUS
MO>KHO BOCIIPOM3BOJUTH HA YJAPHOM CTEHJE. 3HAYEHUS dmax, tvmin,
tsmax COOTBETCTBYIOT npeeabHbIM JKCILTyaTalluOHHBIM
XapaKTePUCTHKAM CTeHJa U OompenenstoTes mo gopmymnam (2.3.1.),
(2.3.2)).

Ha puc. 2.3.3. mnokazaHo YCTPOMCTBO MEXaHUYECKOTO
cTeHja KynaukoBoro tumna. Cton 1 mpencrasisier co0oii CTaabHYIO
IUIMTY € Ta30M JJIsl KpEeIUIEHWs] W3JeNHsl, Ha HI)KHEH CTOpOHE
KOTOpOl HWMEIOTCS Hampapisione 4, MepeMenanmecs Bo
BTYJIKaX, VyKPCIUICHHBIX B  KPOHINTEHHAX CcTaHWHBL. Ha
CHEeHANbHBIX  YINOpaX YYI'YHHOM  CTaHMHBI  PACIHOJIOKEHBI
aMOPTHU3UPYIOLME TMPOKIAAKK S JJs PEryjIupoBaHUS YAapHOTO
YCKOpEHUS, a B HIDKHEH YacTU CTaHWHBI HUMEIOTCS PE3HMHOBBHIE
aMOpTU3aTOphl 8, TMOTJOMIAIONIME YacTb SHEPrHHM  yruapa.
[IpuBoIHON MeXaHU3M, COCTOSIINI M3 KIMHOPEMEHHOW Mepeaayu
2 W DJEKTpOIBUTATENsS [, YCTAaHOBJCH Ha IUIONIAJKE BHYTPHU
CTaHWHBI. HaTsbkeHue peMHs perylnupyroT U3MeHss HaOop Iaio,
pa3MenleHHbIX ~ 1moja  anekTtpoxasurarens.  Ilomsem  croina
OCYILIECTBIISICTCS C IOMOINBIO Kyilayka 3, BpallaiolIerocs oOT
MPUBOJHOTO MEXaHU3Ma.

[Tpu ucnbITAaHUY HA BO3/EWCTBHE MHOTOKPATHBIX Harpy30kK
yIapHbIE CTEH/bI JOJKHBI OOecreynBaTh MOJyYeHHE 3aJaHHOTO
YCKOpEHUs C TMOorpemrHocTeio  He Oomee +20%. VYmapHas
neperpyska, JINTENbHOCTh U (opMa yAapHOTO UMITYJbCa KakK B
CTeHJIaX KOMPOBOTO THIIA, TaK U B CTEHJAX KyJIauyKOBOTO THIIA
PETyIUPYIOTCS B MIMPOKHUX TPEIeTax, KaK MPaBHIIO, C ITOMOIIBIO
aMOPTHU3UPYIOLIUX  BOWMJIOYHBIX, (heTpoBBIX, PE3NHOBBIX,
TUTACTMACCOBBIX ~ WJIM  KOMOWHHPOBaHHBIX  MpOKIanok. Jlms
(hopMUPOBaHUS TTOYCHHYCOUATBHOTO UMIYJIbCA ITUTEIEHOCTHIO
0,5..5 MC MPUMEHSAIOT PE3UHY CPEIHEN U MOBBIIIEHHON TBEPAOCTH
win erp; s GOpMUPOBAHUS UMITYIIbCa OOJBIICH IITUTETHHOCTH
— Ppe3uHbl MaJloil TBEPAOCTH WM TyOuaThle; ISl HUMITYJIbCOB
JUTUTENLHOCTRIO MeHee 0,5 MC MOXKET OKa3aThCs 11eIecO00pa3HbIM
WCIOJIb30BaHNE BHMHHUILIACTA, (TOpOIIacTa M JAPYTUX JIUCTOBBIX
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MarepuaioB. B HEKOTOpBIX Ciyyasx HNPUMEHSAIOT MHOIOCIOIHBIE
npoknaaku.  Ilpy  3TOM  MexAy  pPE3UHOBBIMHM  MOTYT
YCTaHABJIMBATHCS METAJUIMYECKUE NPOKIAAKH HUX JHUCTOBOIO
QIIOMUHMS WM cTanu  ToimmHodM  1...2  wmm.  VYnjapsl
qmtenbHocThio 0,1 M MeHee  pEeKOMEHAyeTcsl  IOoJIydaTh
COYJIAPEHUEM CTAJIbHBIX 3aKAJICHHBIX MOBEPXHOCTEN — IUIOCKOU U
cepuueckoil. B aTom ciyyae cTon BeIIONHSAETCS B BUe Ooiika.

ITomMumo PACCMOTPCHHBIX MEXAHUYCCKUX YAAPHBIX CTCHIOB
MNPUMCHAIOT JJICKTPOAUHAMUYCCKUEC W IMTHCBMATHYCCKUC YIAPHBIC
CTCHABbI. B QJICKTPOAMHAMHUYCCKUX CTCHAAX 4YCpPC3 KATYIIKY
BO36y>KI[eHI/I$I HOHBH)KHOﬁ CHUCTCMBI IIPOITYCKAKOT HMITYJIBC TOKa,
aMIUINTyda W JJIUTCIBHOCTb KOTOPOIo OHNpPCACTIAIOT IMapaMCTPbI
YAAPHOI'O0 UMITYJIbCa.

Tak Kak OpUHUMII JEHCTBUS ATHUX CTEHJIOB OCHOBAaH Ha
B3aUMOJCHCTBUU 3JIEKTPOMAarHUTHBIX MOJIEH, TO UX KOHCTPYKLHH
MMEIOT MHOTO OOIIIETO C AJIEKTPOIMHAMUYECKUMH BUOPOCTEHIaMH.
Ha nHeBmaTHueckux CTEHAAaX yIapHOE YCKOPEHME IOIY4YaroT IMpPHU
COyIAapeHHH  CTOJa  CO CHapsJIOM, BBIITYIIEHHBIM U3
IMHEBMATUYECKOM ITYIIKH.
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Puc.2.3.3. Cxema crenaa ans ucnbitanus POA Ha Bo3aelicTBue
MHOTOKPATHBIX YJapOB:
1- cron; 2 — KTMHOpEMEHHas nepesaya; 3 — KyJadok; 4 —
HaIpaBJISIONINE; 5 — aMOPTU3UPYIOIIas MPOKIIaaka; 6 — cTaHuHa; 7
— DIIEKTPOJIBUraTENb; 8 — PE3NHOBBIE AMOPTU3ATOPBI.

[TpucnocoGnenus U1 KpEIUICHHUS U3JIEIHH,
UCIBITHIBAEMBIX Ha yJap, Kak U B CiIy4ae BHUOPALMOHHBIX
UCIBITAaHUM, JIOJDKHBI IIE€pelaBaTh yJIapHbIE BO3ACUCTBHUA K
U3JIEIUSIM ¢ MUHUMAJIbHO BO3MOXKHBIMU MCKa)XeHUSIMHU. J[J1s1 3TOTO
HE00X0AMMO, YTOOBI PEXUM BO3OYKIEHMS MPUCIOCOOTICHUS MpU
UCOBITAaHUM OB KBAa3UCTAaTUYECKUM, IS  Yero  JOJDKHO

BeIMONHATECS  ycnoBue fo>K, tme f, — coOcrBennas wacrora
HamOosee cnaboro 3BeHa, OMPENENSIIOIIET0 >KeCTKOCTh BCETO
MPUCTIOCOOJICHUsT B IE€JIOM; 7 - HaWMEHbIIAsg pacueTHas
JUIUTEIBHOCTh uMIyNbca, K — kodpuIMEeHT, 3aBUCIIIUNA OT

YCJIOBHMH HCIBITAHUS, MAaCChl W Ta0apUTHBIX PasMEpOB H3JICITHS,
(hOpMBI yIaPHOTO UMITYJIbCa (IJI1 UMITYJIbCA TTOTYCHHYCOUIATLHOM
dbopmbl npuHUMaOTK= 2..5).
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CoOcTBEHHBIE YaCTOTHI PHUCIIOCOOIEHUS u
HCIIBITHIBAEMOTO M3JEJHs HE JOJIKHBI COBIIAAATh APYT C APYroM, a
TaK)Ke C YaCTOTOH OCHOBHOM IapMOHHKH HaJOXXCHHBIX KOJCOaHHit
yIapHOTO YCKOPEHMsI, BHOCHMBIX HCIIBITATEILHONW YCTAaHOBKOM.
Jlis TpamnenenalbHOr0 U MUI000pa3sHOro UMITYJIbCOB IIPUHHUMAIOT
for 00mee 10 1 2 COOTBETCTBEHHO.

XapaKkTepUCTUKH HEKOTOPBIX YAaPHBIX CTCH/IOB MPUBEICHBI
B Ta01.2.3.1.

XapakTepUCTUKU HEKOTOPBIX YAApHbIX cTeH10B — Tabmuma 2.3.1

Tun crenpa | I'py3o | Yumcno | Maxkce | Jumrens | IlpuHnun

oAbE | YAapoOB B | UMallb | HOCTb, paboThI
MHOCT | MHUHYTY HOE MC
b, YCKOP
H CHHUE,
g
YVY-50/150 5000 |20...120 | 150 40 Mexanuu
€CKUM

YVY-5/1000 50 5...80 1000 | 1,5...20 |«
TT-50/500 500 10...120 | 500 0,6...20 | «
K-5-1000 50 1000 | 0,5...10 | DnekTpon
UHAMUYEC
9707
YV3-2/200 | 20 20...80 | 200 1,5...12 | To xe
YV¥3-20/200 | 200 5...80 500 15.40 |«

YV5-1/6000 | 10 5 6000 |0,1...1,0 | «

K-5/3000 50 3000 |0,4...11 |IIaeBmaru
YECKU I

K-2/3000 20 3000 |0,4...12 | Toxe

Konctpykuuto npucrnocobaeHns 00bIYHO BHIOUPAIOT B BUJIE
IUTMTBI, CBapHOTO Ky0a WM paMbl COTOBOH KOHCTPYKITHH.
Haubonee mmpokoe pacnpocTpaHeHHWE TOJy4yuja COTOBas
KOHCTPYKLIMs,  oOjajaromiass ~ BBICOKUMH ~ TOYHOCTBIO U
MEXaHUYECKOM TMPOYHOCTBIO TMpu Hebospmoi wmacce. s
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MOBBILICHUS KECTKOCTH KOHCTPYKIIMHM KOpITyca MPUCIOCOOICHUS
OOBIYHO MPUMEHSIOT pedpa )KeCTKOCTH, YCHIINBAIOIINE TUIAHKH.

[Ipy wu3MepeHMH TmapaMeTpoB  yaapa HEOOXOAUMO
PETUCTPUPOBATh YCKOPEHHUE (aMILTUTYAY), IIUTEIBHOCTh U (hopMy
yaapHoro wumnyinbsca. Jljig XapaKTepUCTUKH UCIBITATEIILHOTO
peXMMa B Cilydae, KOIJa aMIUIMTya HaJIO0XKEHHbIX KojeOaHui
cocraBisier ©Oomnee 5% aMmIMTyOel  YAApHOTO  UMIIYJbCa,
PETUCTPUPYIOT TAaKXE OTHOCUTEJIBHYIO aMIUIMTYAYy M YacToTy
HAJIOXKEHHBIX KoJeOaHuW U BpeMsl HapacTaHUs YAapHOTO
yckopeHus. s u3MepeHus mapaMeTpoB YIApHOIO HMITyJbca
MIPUMEHSIIOT CTIeUaIbHYIO0 anmnaparypy (puc.2.3.4.).

7

I1—1

7'2X~3 4

Puc. 2.3.4. CtpykTypHas cxema annaparypsl 11 U3MEpEHUs
napaMeTpoB yjapa:
1 — u3mepuTenBbHBIN Mpeodpa3oBaTelb; 2 — COrNIACYIOMUN
YCUINTENb; 3 — QUIBTP; 4 — pErUCTpUPYIOIIUI TPUOOD.

Jns  mpeoOpa3oBaHMsS  MEXaHWYECKMX  KojeOaHMi B
JIIEKTPHUECKUE HCIIONB3YIOT, KaK IMPaBHIIO, MbE303JIEKTPUICCKHN
natuuk 1. Ilpu m3MepeHuu mapameTpoB yraapa IaTYUK JIOJDKEH
OBITh KECTKO 3aKpeIUIeH B KOHTPOJHHOH TOUYKe. YCWINTENh 2
CIy’)KUT JUISL COTJIaCOBaHMS OOJBIIOTO BBHIXOJHOTO CONPOTHUBIECHUS
JaTYhKa ¢ MAJIBIM BXOJHBIM COMPOTHBIIEHUEM PETHCTPUPYIOMIETO
npubopa 4. Jlisg CHUXKEHUS YpPOBHS IIIYMOB COTJIACYIOIIEro
YCUJIUTENS, WCKJIIOUEHHsS BIUSHHUS pE30HAHCA JaTYWKa W
YMEHBIIECHUS aMIUTUTY b CYIEPIIO3UIIH KoJIeOaHuH,
UCKaKAOMMX (GOpMy YAApHOTO HMITYJIbCA M 3aTPYTHSIONINX
M3MEPEHUs, B CXeMy BKIIIOYEH QWIBTP 3, UMEIOMIUNA MaKCUMAJIbHO
JTOCTHKMMYIO PAaBHOMEPHOCTh YAaCTOTHOW XapaKTEePUCTUKU B
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nojioce npomnyckanus. Ha skpane anekrpoHHoro ocuuuiorpaga co
KAYIEH  pa3BepTKOM M JUIMTENBbHBIM  IIOCIIECBEUYEHHEM,
IPUMEHSEMOI0 B KAuecTBE  PErucCTpUpyrollero  mnpubdopa,
HETIOCPEJICTBEHHO HaOMI0NaloT (GopMy yIapHOrO HUMIyJIbCa MU
IIPOU3BOJAT U3MEPEHUE €TI0 IIapaMETPOB.

2.4. 3apaHue 4eTBEpTOE

O3HaKOMUTBCA C  KOHCTPYKIIMEH, XapaKTepPUCTHKAMU,
YCIOBUSIMU

DKcIuTyaTalnuy ycTaHoBKY yaapHoi 12MY-50/14070-1.

Cxema  yJgapHOTO  CTE€HJA  COOTBETCTBYET  CXEMe
M300pakeHHOW Ha pucyHke 2.3.3.

OcHOBHBIE TEXHUYECKHE JaHHbIE M XapaKTePUCTHKU
YZIapHOTO CTEH/A.

1. YcTaHoBKa mNpeAaHa3HaueHa MAJsi TEXHOJIOTUYECKUX
WCIBITAaHUN U3JENUNA U MPUOOPOB 3JIEKTPOHHOM TEXHMKH MAaccoil
no 50 Kr., BKIOYas Maccy MPHUCHOCOONEHUS IS KpeTieHUs
V3JIENNs, Ha BO3/IeHCTBIE yIapHON TPSCKHU ¢ yCKOopeHHe oT 98m/c
(10 g) g0 1470m/c® (150 @) m wacrore ot 10 1o 100 ymapos B
MUHYTY (+2 ynapa B MHHYTY).

2. VYcraHoBka MOXET paboTaTh MpU TeMmIeparypax OT
10 no 35°C, oTHOCUTENBHOW BIAXXHOCTH BO3ayxa oT 65 mo 80%,
atMocepHOM naBineHHMH oT 8:6-10°(650) mo 10,6-10* (800)I1a
(MM pT.CT).

3. YcTaHOBKa ~ JOJDKHA — OKCIUTyaTUPOBaThCsi B
MOMENIeHu oO0med Imiomanepo 7,5 M2B HAIOJBHOM WA
MOJBAILHOM JTaXKe 3MaHus. B TOM 4YHClie CTEeHI YAapHBIA B
TIOMEIEHNH TIOMIAIBI0 5 M > 060pyI0BaHHOM:

- 3BYKOU3OJISILIUEH, CHIDKAIOIIEH YPOBEHB
3BYKOBOTO JIaBJICHUS 0 YCTAHOBJICHHBIX HOPM;

- 3a3eMJIIOIIUM KOHTYPOM, COIPOTUBIICHHE HE
ooiee 4 Owm;

- OeTOHHBIM (QYHIAMEHTOM.
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4. Tlpm osKkclutyatanMu CTEHJ YAApHBIH JOJDKEH OBITh
YCTAaHOBJICH HA ()YH/JTaMEHT.
5. [lutanme yCTaHOBKM OT CETH NEPEMEHHOIO TOKa

HaIpsHKEHUEM 220ﬂ:% B, wacrots 50 I'L.

6. Ilotpebnsemas JIEKTpUUECKast MOIIIHOCTh
(MakcumanbHas ) He 6onee 1kBT.

7. YcraHoBka o0ecreyMBaeT IOJy4yeHHE COYETaHHH
yckopenuit u jmrensHoctd (KP) ynapHoro mmmyneca coriacHo
Tabn.2.4.1.

Ilpumeuanue: 3unaxom (KP) ommeuenvl napamempuol,
Komopvle — AGIAIOMCA — Kpumepuamu — pabomocnocooHocmu
VCMAHOBKU.

8. VYcraHoBka oOecneunBaeT IUIABHYIO  PETYJIHPOBKY
YCKOpPEHUs B COOTBETCTBUU C Tabn.2.4.1.

9. VYcraHoBka o0ecreynBaeT CTYNEHYATYIO PETyIUPOBKY
JUINTEIBHOCTH YIApPHOTO UMIIYyJIbCa B COOTBETCTBUH ¢ Tabn.2.4.1.

10. YcranoBka ¢ Harpy3koi Ha crosie maccod 1o 50 kr
oOecneunBaer uyactory ot 10 mo 100 ymapoB B MUHYTY.
[TorpenHoCTh yCTAaHOBKHM 4acTOTHI YAapoB He Ooiee +2 yxaapa B
MUHYTY. PerynmpoBka 9acTOThI yJJapOB IJIaBHAS.

11. ®opma ynaproro ummnyibsca (KP) B KOHTpOIbHOH TOUKE
(meHTpe) TONyCMHyCOUJadbHAs M  COOTBETCTBYET  (opme
n300pakeHHOH Ha puc.l. ¢ JONYCTUMBIMH OTKJIOHEHHUSIMH
YCKOpPEHHSI W JUTMTEFHOCTH YIAApHOTO HWMIYJbca B IIpeelax,
OTPaHUYEHHBIX CIUIOIIHBIMU JIMHUSIMH.

12. 3HaueHne YCKOpPEHHsSI B HAlpaBICHUH, OCHOBHOMY
HaNpaBJICHUIO MEPIEHAUKYISIPHOM OCHOBHOMY HAalpaBJIECHUIO
YIApHOTO MUMITYJIbCA, U3MEPEHHOE B KOHTPOJIBHOM TOUKE CTONA, HE
npesbimaer 30% OoT 3HAYCHHUS YCKOPEHUs YIApHOTO MMITYJhCa B
OCHOBHOM HaITpaBJICHUH.

13. 3HadueHue YCKOpEHUsS B pa3IUYHBIX TOYKaxX CTOJa
OTJIMYAeTCs OT 3HAUYEHUS YCKOPEHHUS B KOHTPOJILHOW TOYKE HE
Oonee ueM Ha 15%.
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14. 3HayeHne yCKOpPEHUsI BTOPUYHOTO yJapa, U3MEPEHHOE B
KOHTpPOJIbHOM TOYKE, HE npeBbimaeT 20% OT 3HauU€HUsl yCKOPEHUS
ocHoBHoro yaapa (KP).

15. YcranoBka obecrieunBaeT IIUTEIBHOCTh HEMPEPHIBHON
paboThl B TeueHue 8 yacos, u He Oonee 24 000 ynapos.

16. HapaboTka Ha OTKa3 MpH JOBEPUTEIHHON BEPOATHOCTH
P*=0,8 ne menee 1000 yacos.

Coueranue y'CKOpCHI/Iﬁ W JJIMTCIIBHOCTU YAAPHOI'O UMITYJIbCA —

Tabmuna 2.4.1

Harpy3 | lmurensHoc | YckopeHue Yckopenus,
Ka Ha Th yIapHOTO COOTBETCTBYIOIIINE
CTOJ YOApPHOTO | UMITYJIbCA M/c? pexkomenanusim MOK,
Maccoi, | HMITyJIbCa, (9) M/c? (9)
KT MC 62-2- 68-2-29
27
20...50 16 147 (15) - -
bes 11 98 (10)...147 147 -
Harpysk (15) (15)
"
50 11 98 (10)...294 | 147(15 -
(30) );
294(30
)

bes 6 98(10)..390(40 | 294(30 | 245(25),390
HarpysK ) ) (40)
"
50 6 98(10)...557(6 | 294(30 | 254(25),390(4

0) ) 0)
bes 3 98(10)...735(7 | 490(50 -
HarpysK 5) )
"
50
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3. JlaGopaTtopHoe 3aJaHuE W METOJMYECKUE yKa3aHHS II0
€r0 BBIIIOJIHEHHUIO.

3aKperisieM HUCHBITBIBAEMOE M3JIENME HAa YAApPHOM CTEHIE
1ojJ PYKOBOJCTBOM HWHXKeHepa. Bxmrowaem cetb (puc.3.1.).
BeicTaBisier pydykod peryJMpoBKM 4acToTy yaapos. Ilo mkaie
«4acToTa yAapoB» PErHCTPUPYEM YHUCIO ynapoB. B ciyuae oTkaza
JJIEMEHTOB KpEIUJIEHUS] OCTAHOBUTBH WCIIBITAHMS, HA)KaB KIIABUIILY

CTOIL.
5 4 . /
S/ |

LYo moma ydopol % Lyemutir/ wdppolb

ad. &6
A OV

Prymipobeo
cemp acmonse ydopok

f

/

3 & 7

o
z

M.

N,

Puc.3.1. IlynbT ynpaBneHus yaapHOil yCTaHOBKH.

1 — nat4uk «ceTby»; 2 — pyuka yctaHOBKH O; 3 — CHETUHK YAapOB:
a) THICSIYN-COTHHU yJIapOB, 0)COTHU-EIMHUIIBI Y1apOB, B)EAMHUIIBI
ynapoB; 4 — natuuk «Bpems HapaGoTkmn»; 5 — mkana «Hactorta
yaapoB»; 6 — KHOIIKa «CeTh»; 7 — KHOIIKA «CTOI»; § — pydKa
PETYJINPOBKY YacTOTHI yIapOB.

4. Ordyer mo HHAMBHIYaJbHOH pabOTE M KOHTPOJIbHBIE
BOIIPOCHI.

OTueT Mo MHAUBHLYaTbHOH paboTe JOKEH COIEepIKaTh:

A) HarMeHOBaHUE pabOTHI U €€ 1IElb;

b) xpaTkue cBeneHus U3 TEOpUN;

B) pe3ynbTaThl BEITIOJIHEHUS 3aJaHU;

I') BBIBOJIBI.
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KoHTponbHbIe BOPOCHI.

1. Yro Takoe mexaHuveckuit ynap?

2. B kakoM ciy4yae YypOBHM pa3pylIalONIMX YCHIIHMA
BO3pacTaroT MU CllydaiiHOM yzaape?

3. UTo Takoe ymaapHbBIN UMITYJIbC?

4. IlpuBeaure XapakTepUCTUKH PEKUMOB UcCHbITaHUI POA
Ha yJapHYIO HarpysKy.

5. Biuser nmu ¢opma ymapHOro HMITyJabCa Ha BEIHMYUHY
paspewienus uzaenus POA?

6. Ilo xkakuM BUAaM KIaCCUPHUIMPYIOTCS YAApHBIE CTEHIBI?

7. [lpuBenure cxXxeMmy YCTaHOBKH JJIsi UCHBITAaHUS Ha
BO3JICHCTBUE OJMHOYHBIX UMITYJIbCOB.

8. IlpuBenure AKCILTyaTaI[MOHHYIO 3aBUCHUMOCTh
JUTMTENTFHOCT  (pPOHTA  YAapHOTO HUMOYJIbca OT  yJapHOTO
YCKOPEHUS MPU OTPAHHUUYEHUU 110 CKOPOCTH.

9. Kak ompenensrorcss mnpelenbHbIe JKCILTyaTallHOHHBIE
XapaKTEPUCTUKU YAAPHOTO cTeHaa?

10.  IlpuBeaure cxeMy cTeHAa JUIA HCHBITaHUH POA Ha
BO3/JIEHICTBUE MHOTOKPATHBIX YAAapOB.
11. KakoBbl TpeOoBaHHMs K TPHUCIOCOOJICHHUSAM IS

KPEIUICHUs] U3/1€IUH, UCIIBITBIBAEMBIX HA yaap?
12. [IpuBenuTe CTPYKTYPHYIO CXEMY alImaparypsl IS
M3MEpEHUs apaMeTPoB yaapa.
13. [IpuBenure OCHOBHEIE XapaKTePUCTUKU
HCI0JIb3YEMOTO YAAPHOTO CTEH/A.
14 TlpuBenuTe TOPSAJOK BBINOJHEHUS JAOOPATOPHOTO
3aJlaHusl.

20



BUBJINOT PAOUYECKHI CITMCOK

1. Manunckuit B.JI. KonTtposb u HCTIBITAHUE
paguoanmnaparypsl. - M.: Dueprus. 1970. - 336¢.

2. T'nynkun O.I1., Yepuses B.H. Texnoyorus wucrbITaHus
MHUKPO3JIEMEHTOB PaaO3JIEKTPOHHOM anmnaparypsl u
HMHTETpaIbHBIX MUKpocxeM: Yueb. [Tocobue. - M.: Dueprus, 1980.-
360c.

3. Ucneitanue PaZMOdIIEKTPOHHOM, AIIEKTPOHHO-
BBIYMCIIMUTENILHON ammapaTtypbl U HCHBITATENIbHOE 00O0pY/IOBaHUE
/Mo pen. A.M.Kopobosa: Yueb. ITocobue. - M.: Panuo u cBs3b,
1987. - 272c.

4. Tpyaxun O.I1. Metons! u yctpoiictBa ucneitanuii POC u
OBC: Yueb.115 By30B. — M.: Boicias mkosna, 1991. -336 c.

5. PesunoBckuii A.JI. Hcoeltanue Ha  HAIEKHOCTH
PaInodIEKTPOHHBIX KOMILIEKCOB. — M.: PagnocBsi3b, 1985. — 165 c.

6. Edppemo I'.C. BJ] 3aGeranoB. Hcnwitanue PDA Ha
HaJexXHOCThb. [lmaHnpoBaHne M oueHKa nokasarenel. - ['oppkui,
1974,- 44c.

7. Bbponckuit M.A. Aynuo-u BuaeomMarHuTO(OHBL.-MH.,
1995,-476¢.

8. UrnatoBuu B.I'., Mutioxun A.U. PerynmupoBka u peMOHT
ObI TOBOM PaJIO3JIEKTPOHHOM anmnaparypsl. -MH., 1993,-367c.

9. HanexxHocth TexHmyeckux cucteM: CrpaBounuk/ Ilof
pen. M.A. Ymakosa. — M.: Paano u cBs3b, 1985. — 608 c.

10. Hame)XHOCTh aBTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHHUS:
VYu4eb. mocobue mis By3oB / Iloxg pen. S.A. Xerarypoa. — M.:
Bricmasg mkoma, 1979. — 287 c.

11. Keiisman B. b. Ouenka u obecrneueHue HaISKHOCTH
PaguodIEKTPOHHOM ammaparypsl: YdeO.mocodue. — Boponex:
BIIN, 1987 — 82 c.

12. OcHOBBI pacyeToB IO CTAaTHYECKOW paanoTexHuke. A.M.
3ae3aubid. — M.: CBa3b, 1969. — 447 c.

21



TEXHUYECKAA JUATHOCTUKA POC

METOJUYECKUE YKA3AHUA

K BBIIIOJIHEHUIO JIA0OPAaTOPHBIX padOT MO JUCIUILINHE
«Texanueckas nuaraoctrka POCy
JUTSI CTYIEHTOB HarpasieHus moaroroBku 11.03.03
«KoHcTpynpoBaHUe U TEXHOJIOTHSI SJICKTPOHHBIX CPEACTBY
(mpodunb «IIpoeKTHpPOBaHKE M TEXHOJIOTHUS PAJIUOIICKTPOHHBIX
CpencTB») Beex GopM 00yUeHHsI

CocraBurenu:
KocTtiokoB Anekcannp CepreeBud
Bbamkupos Anekceit Bukropouu

Komnbrotepnsiit Habop A.C. KocTiokoB

IToamucano k U3HAHUIO
VYu.-us3n. 1.

OI'BOY BIIO «BopoHexcknil rocyapCTBEHHBIN

TEXHUUYECKUH YHUBEPCUTET
394026 Boponex, MockoBckuii npoc., 14

22



