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MPEANCNOBUWE

1 OdwumnansHble pewweHns unm cornaweHns M3K no TexHWYeCKUM BOMpocam, MofroToOBNeHHbIe
TEXHUYECKMMM KOMUTETaMM, B KOTOPbLIX MPeACTaBNeHbl BCE 3aMHTEPECOBaHHbIE HaLMOHa/bHbIE KOMUTE-
Thl, BbIP@XKAIOT C BO3MOXHOW TOYHOCTbIO MEXAYHapOAHYHO COrnacoBaHHY TOUKY 3peHWs MO paccMmaTtpu-
BaeMbIM BOMpocaMm.

2. OTu pelLeHuns NpeLCcTaBNAOT CO60 peKOMeHAaLMM ANS MeXAYHapOAHOI0 N0/b30BaHNS U B 3TOM
BUAE NPUHMMAIOTCA HALMOHANbHLIMU KOMUTETAMM.

3. Buensax cofeiicTBus MexxayHapogHoli yHudmkauun M3K BbipaxaeT noxenaHue, YtTobbl BCe Ha-
LIMOHaNbHbIE KOMUTETBI MPUHANM HacTOAWMA cTaHaapT MOK B KayecTBe CBOEro HaLMOHaNbHOMO CTaH-
AapTa, HAaCKO/MbKO 3TO MO3BOMSIOT YCMOBUSA KaX Aol CTpaHbl.

Jio6oe pacxoxaeHne ¢ aTum ctaHgapToM M 3K [0/mKHO BbiTb N0 BO3MOXHOCTM YETKO YKasaHO B CO-
OTBETCTBYIOLLMX HaLMOHANbHbIX CTaH4apTax.



BBEAOEHWE

CraHgapT M3K 68-2-27—87 nogrotosneH MNogkomutetom 30/ «/cnbiTaHWs Ha yaap v BUGpaumio»
TexHunyeckoro komuteTa 50 M3K «McnbiTaHus Ha BO34ENCTBME BHELIHMX (HaKTOPOB».

TpeTbe U3fgaHue CTaHapTa 3aMeHsieT BTOpoe m3faHue cTaHgapTa MOK 68-2-27 (1972). OHo BKAIO-
yaeT Monpasky Ne 1(1982) n Monpasky Ne 2 (1983).

Cofiep)XaHve HacTOALLEro ctaHAapTa 0OCHOBAHO Ha CNnejyrowmnx OKYMEHTax:

JIOKyMeHTbI M0 Mpasuiy LLECTU MecsLIeB OTYeTbl 0 raa0CoHaHUN
50A (LleHTpanbHoe 6topo) 161 50A (LleHTpanbHoe 6topo) 168
50A (LleHTpanbHoe 6topo) 162 50A (LleHTpasibHOe 6topo) 169

bonee Nogpo6HYH MHOPMaL MO MOXHO HaiiTu B OTYeTax O FON0COBAaHMM, YKa3aHHbIX BbILLE.
CraHgapTtel M3K, Ha KOTOpble MMEETCA CChbIIKa B HACTOALLEM CTaHAapTe:

68-1—82
68-2
68-2-29—87
68-2-31—69
68-2-32-75
68-2-47-82
68-2-55-87
721-3
721-3-1-87

721-3-5-85

OCHOBHble MeTOfpbl CMbITAHWIA Ha BO3AEWCTBME BHELLHMX akTopoB. YacTb |. Ob6Live no-
NOXEHUA N PYKOBOACTBO.

Yactb 2. NcnbiTaHusa.

McnbiTaHne Eb 1 pykoBogcTBO: MHOrMOKpaTHble yaapsbl.

McnbitaHne Ec: MNageHne v onpokuabiBaHne, npefHasHa4eHHOe B OCHOBHOM /14 annapa-
Typbl.

McnbiTaHne Ed: CBo60ogHOe MageHue.

KpenneHune aneMeHTOB, annapaTtypbl U Apyrux U3gennii B npouecce AMHAMUYECKUX UCMbI-
TaHwWii. Bknovas yaap (Ea), MHorokpatHble yaapbl (Eb), Bubpauuto (Fc n Fd), nuHeiiHoe
yckopeHue (Ga) 1 pyKOBOACTBO.

McnbiTaHne Ec 1 pyKkoBoAcTBO. TpaHCNoOpTHasA TpsAcKa.

Knaccudmkauua BHeLWHNX Bo3geicTByoLWMX hakTopoB. YacTb 3. Knaccudmkaums rpynn
napameTpoB BHELLUHUX BO3AEWCTBYHOLMX (DaKTOPOB U UX CTeneHei >XecTKOCTH.

YacTtb 3. Knaccugmkaunsa rpynn napameTpoB BHELLIHMX BO3AENCTBYHOLWMX (HaKTOPOB U KX
CTeneHei XecTKOCTW. XpaHeHwe.

Uactb 3. Knaccudmkaumsa rpynn napamMeTpoB BHELLUHWX BO3LENCTBYHOLMX (DaKTOPOB U UX
CTeneHen XecTKocTu. HaseMHble cpefcTBa nepesBuKeHus.
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Part 2. Tests. Test Ea and guidance: Shock

MKC 19.040
31.020
OKCTY 6000. 6100. 6200. 6300

[ata seefeHuns 01.03.90

BBOAHAA YACTb

HacTtosulee ncnbiTaHWe NPpMMEHAETCA 419 3/1eMeHTOB, annapaTtypbl U ApYrux 31eKTPOTeXHNYECKNX
usgenuin (nanee —o6pasLLoB), KOTOPbIE BO BPEMSI TPAHCMOPTMPOBAHMS UM 3KCNayaTauuy nofsepratoTcs
OTHOCUTE/NIbHO HeYacTbiM OAWMHOYHBLIM yAapam. VcnbiTaHne Ha BO3LeiCTBME OAUHOYHOTO yfapa MOXeET
TaKXXe MPUMEHATLCS Kak Cnocob onpefeneHMs KauyecTBa KOHCTPYKUMM 006pasua, a TakKe OLEeHKU ero
CTPYKTYPHOI NPOYHOCTU M KakK CPefCTBO KOHTPONS KayecTBa o6pasua. VcnbiTaHWe NpoBOAAT MyTeM BO3-
JelicTBMS Ha o6paseLl, 04MHOYHbIX YAApOB CO CTaHAAPTHbIMU (hOpMamMy MMMNY/bCOB OMPeSEeNeHHON anun-
TENIbHOCTU 1 NMUKOBLIM YCKOPEHWNEM.

Bpasg. 11lnpuBefeH nepeyeHb CBEAEHMI, HEOOXOAMMbIX AN BKAOUYEHNS B COOTBETCTBYOLWYHO HT/,
a B NPUIOXeHUN A —pyKOBOACTBO NO MPOBEAEHUNIO UCTbITAHWIA.

1. LUENb

Lienblo UCTbITaHWS SBNSETCS Pa3paboTKa CTaHAApPTHOM METOAMKW A/ OnpefeneHust cnocoGHOCTH
o6pasua BblAepXXMBaTb 3a/jaHHbIE CTEMEHN YXECTKOCTU UCMbITaHUS Ha BO3feliCTBUE OAMHOYHOIO yAapa.

2. OBWWME MONMOXEHWA

HacToswuii ctaHaapT paspaboTaH Ha OCHOBe WUCMbITaHWI 06Pa3L0B 3aAaHHbIMK (hopMaMK YAapHbIX
MMMybCOB. PYKOBOACTBO MO BbIGOPY U NMPUMEHEHMIO 3TUX MMMY/LCOB aHO B NPUNOXKEHUN A, a XapaKTe-
PUCTUKM pasnnyHbIX QOPM MMNYNbCOB MPEACTaBNEHbI B MPUAOXKeHUN B. B cTaHAapTe paccMatpuBaroTcs
Tpu Buga (hopmbl) MMMYNbCOB: MOMYCUHYCOUAANbHBIA, MUN006PasHbIA C MUKOM Ha KOHLE UMnynbca u
TpaneLenaanbHblid. Bbl6op hopmbl UMMY/bCca 3aBUCUT OT MHOMMX hakTopoB. TPYAHOCTH, BO3HUKAIOLLME
Npv 3TOM, 1 NPeANoYTUTENbHbIE PAKTOPbI, YYUTbIBaEMble NMPY BbIGOpE POPM MMNYNbCA, U3NOXKEHBLI B Ha-
cToslemM cTaHgapTe (cMm. pasg. A3).

M3paHne ogmumanbHoe MepeneyaTka BocMpeLLeHa
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Lienbto HaCTOALLEro UCMbITaHUA ABNSAETCSA ONPedeneHve MexaHNYecknx AedeKkTos n (Mnun) yxypue-
HWS 3afjaHHbIX XapaKTePUCTMK, a TaKXKE 1CMO/b30BaHWe 3TON MH(OopMaL MK BMeCTe ¢ TpeboBaHUAMU COOT-
BETCTBYIOLLEA HOPMaTMBHO-TEXHWYECKOW AOKymMeHTauumn (ganee —HT/) ons onpegeneHns KOHCTPYK-
TMBHOI MPOYHOCTM 06Pa3L0B MM KaK CPEeACTBO KOHTPONS MX KadecTBa (CM. pasg. A2).

370 ucnblTaHWe rNaBHbIM 06pPa3oM NPUMEHSIOT 418 06pa3LoB 6e3 ynakoBku v ans obpasuos B
TPaHCNOPTHOI Tape, KOrja NOCNefHs s paccMaTpuBaeTcs Kak 4acTb caMoro obpasua.

MpegnonaraeTcs, YTO yAapHbIe UMY bCbl HE BOCMPOM3BOAAT MMMNY/bChbl, BOSHUKAIOLLMNE B PeaslbHbIX
ycnoBusix. Tam, rae BO3MOXHO, CTEMEeHb XXeCTKOCTU ¥ (hopMa YAapHOro MMMy bca, BO3AENCTBYHOLLErO Ha
o6pasel,, AOMKHbI 6blTb TaKMMMK, 4TOGbI BOCMPOM3BECTW peanbHble YCNOBWS TPAHCMOPTMPOBAHWUSA WK
OKpY>KatoLLjue yCnoBus, B KOTOPbIX 06paseL, 6yAeT NCMOob30BaTbCA MW YA0IETBOPATH TPEOOBAHMAM KOH-
CTPYKLMU, eCIN LENbI0 UCMNbITAHUI ABNSETCA OLEHKA MPOYHOCTH BCE KOHCTPYKLMK (CM. pass. A2 n Ad).

Mpu npoBefeHWM JAHHOTO WCMbITaHUA 06pasel, BCerga KpensT K KPemneXHoMy MpuUcrnoco6aeHunto
UM BUGPALMOHHOMY CTO/Y UCMbITATENbHOW YCTaHOBKY.

[ns obneryeHns nonb3oBaHWs HaCcTOSLMM CTAaHAAPTOM B OCHOBHOM YacTV flaHbl CCbIIKM Ha COOT-
BETCTBYIOLLME pa3fenbl MpUoXKeHUs A. a B NPUNOXEHWM A —cCCbIJIKM Ha COOTBETCTBYHOLLME pasfenbl
OCHOBHO#1 YacTu cTaHfapTa.

HacToawuidi cTaHgapT cnegyeT NpuMeHsTb coBMecTHO ¢ MOK 68-1 (FTOCT 28198).

3. OMNPEAENEHNA

TepMuHbI, NPUMEHSAEMbIe B HacToALeM cTaHgapTe, —no M3OK 68-1 (FOCT 28198).

JononHutenbHble TEPMUHBI U OMPeAeNeHns, NpUBEEeHHbIE HUXKE, MPUMEHAIOTCA TOMbKO ANS HACcTO-
fALLEero craHgapTa.

3.1. Touka KpenneHus —yacTb 06pasLa, HAXOASALLAACA B KOHTAKTe C KPEMNeXHbIM NpucnocobneHu-
eM WAV CTOMOM YApHOI YCTaHOBKM, KOTOpas 06bIYHO UCNONb3YeTCs 415 KpenneHus obpasLa B peanbHbIX
YCNOBUAX.

3.2. TlpoBepoyHas TOYKa —TOYKa KpenneHus, bamkaias K LeHTpY NOBEPXHOCTY CTOMa yAapHOI
YCTaHOBKW; €CAIN MMeeTCs Apyras Touka, 60nee XecTKo CBA3aHHas CO CTOIOM BMOPaLMOHHON YCTaHOBKMY,
TO 3Ta TOYKa AB/NAETCA NPOBEPOYHOIA.

MpumeyaHune. 370 onpegeneHne NPUMeHSAIOT B CNyyae, Korga npegycmarprsaeTca TONbKO 0fHa NpoBepoy-
Haa Touka. [lpyrve ctaHfapTbl TakXke cofepxXar onpefeneHune TepMuHa «npoBepoYvHas ToUKa*, KOTOPOe NPUMEHSAIOT B
Cnydasax, Korga npegycMmarpmBaeTcad KOHTPO/Ib UCNbITaHUA C MOMOLLbHO HECKO/IbKNX MPOBEPOYHBLIX TOYEK (601'IbLLIe oa-
HOIA).

3.3. CreneHb XeCTKOCTW yfapa —KOMOWHALMSA NUKOBOr0 YCKOPEHUA W A/IMTENIbHOCTM HOMUHANb-
HOro MMNynbca.

3.4. 13meHeHuWe ckopocTu (MMNy/bca YAapHOr0 YCKOpeHWs) —abCcontoTHOe 3HaYeHe MIHOBEHHOIO
npupaLLeHns CKOpocTU BO BPEMEHW OT NPUIOXEHHOTO YCKOPEHWS.

n pumeda Huc. NTncHeHne CKOpoCTH 00bIYHO cunTaloT MTIHOBEHHbIM, €C/IN OHO MMEET MECTO BO BPEMEHMU,
KOTOpPOE Masio N0 CpaBHEHNKO C OCHOBHbIM MHTepecyrwnm nepnoaom.

3.5. gn—cCTaHfjapTHOe yCcKopeHue, 06yCnoBNeHHOe 3eMHOV rpaBuTaumeil, KOTOPOe W3MeHseTcs B
3aBMCHMOCTU OT BbICOTbI U FeorpagmyecKoi WnpoThl.

MpumeyaHune. B HacTosileM CTaHAapTe 3HauyeHMe gn OKPYrAeHO A0 GAMXKailero Leforo v coctaBnseT
IO m-c”2.

4. OMNCAHWE NCMBbITATE/IbBHOIO OBOPYAOBAHNA

4.1. Tpebyemble XapaKTepucTuKu

Korpa yfapHas ycTaHOBKa W (Mnn) KpemeXHoe NpucnocobneHue HarpyxeHsl 06pasLom, BO3feit-
CTBYIOLME YAapHble UMMYNbCbl B NMPOBEPOYHON TOUKE [OMKHbI MMETb BPEMEHHYK 3aBMCMMOCTb HOMU-
Ha/IbHOr0 YCKOPEHUS, anmnpoKCUMUPYeMYIo O4HOV W3 KPUBbIX, NpeAcTaBieHHbIX Ha puc. |, 2u 3.

4.1.1. OCHOBHble JOPMbI UMMYNLCOB

VICTUHHOE 3HauyeHWe peanbHOro WMMynbca AOMKHO ObiTb B Mpefenax [OMYyCKOB, MOKa3aHHbIX
CMJIOWHBLIMU IMHUAMUN Ha COOTBETCTBYIOLLUX PUCYHKAX.

MpumcyaHuc. Benyyae, Korga npakTUYECKU HEBO3MOXHO MOMyUYNTb UMMYNLC B Mpefenax YKasaHHbIX f0-
nyckos B HT[, Ha usfenue, Ao/mkHa GbiTb PEKOMEHAO0BaHA Apyras MeToauka (CM. pasd. A5>.
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PekomeHayemble (hOpMbI MMMNYNbCOB NpeACcTaBneHbl HKe. MOpPALOK UX MepevncneHns He 03HavaeT
HUKaKOW NpesnoYTUTENLHOCTY.

Mnnoo6bpasHblii C NMKOM Ha KOHLEe UMMYNbCa: aCUMMETPUYHBIA TPEYrofibHUK C MabiM BPpeMeHeM
cnafa, Kak ykasaHo Ha puc. 1

MonycvHyconganbHblii: OAWH NONYMNepUog CUHYCOUAANbHOIO CUTHaNa, Kak yKasaHo Ha puc. 2.

TpanevuenaanbHblii: CAMMETPUYHAS TPaneuus ¢ MaibiM BpeMeHEM MOAbeMa M CMafa, Kak yKasaHo Ha
puc. 3.

4.1.2. Jonyckn Ha U3MEeHeHne CKOpOoCTU

[ns Bcex popm umnynbca AeliCTBUTENBHOE M3MEHEHWE CKOPOCTW AO/DKHO HaXoauTbCA B mpefenax
+ 15 % COOTBETCTBYHOLLEr0 HOMWUHANLHOIO UMMy IbCa.

B TOM cnyuyae, Korga usmeHeHue CKOPOCTWU OMpefenstoT UHTErpupoBaHWEM peanbHOro MMMYIbCea,
OHO JO/HKHO NpoBOAWTLCA B npegenax oT 0.4 D go Havana umnynbca ao 0.1 D nocne BO3LeNCTBUA UMY b-
ca, rge D —AnuTensHOCTb HOMUHANIBHOTO UMMY/IbCA.

MpumeyaHune. Ecnv gonyck Ha M3MEHEHWe CKOPOCTU Henb3s obecrneunTb 6e3 NpUMeHEeHNUs crneumansHOro
poporocroduero 060py,qosaH|/m, B COOTBeTCTByIOU.I,eVI HT,U, [0/DKHa ObITb PeKOMeHAOBaHa Apyrasa MeToAuKa (CM.
pasg. A5, A6>

4.13. Tlonepe4yHoe ABUXEHHE

MMoNOXUTENbHBIA UK OTPULATENbHBIA MUK YCKOPEHWS B NPOBEPOYHOI TOUKE B HanpasfieHuu, nep-
NeHANKYNAPHOM 3alaHHOMY BO3ZAENCTBUIO yaapa, He Ao/MKeH npeBbiwath 30 % MMKOBOroO YCKOPEHUS HO-
MVUHaNbHOIO MMMYNbCa B 33iaHHOM HanpasieHUy Npy ero onpeseneHn N3MepuTenbHOW CUCTEMOIA B CO-
OTBETCTBUM C N. 4.2 (cM. pa3g. J15).

MpumMmcuaHwuc Ecnn gonycku Ha nonepeyHoe ABUXKEHWE Hefb3s obecneunTb B Tpebyembix npepenax, B
HT/, Ha n3genunsa fomkHa 6biTb peKOMeHfoBaHa apyras Metoguka (cM. pasg. A5).

4.2. Vi3smepuTenbHasa cuctema

XapaKTepuUCTUKN N3MEPUTENIbHOW CUCTEMbI BO/MKHbI ObITb TAKMMU, YTOOLI MOXHO ObINI0 ONpeLennTb,
YTO MCTUHHOE 3HaYyeHWe AeCTBUTENbHONO MMMYyNbLCa B MpeAnofiaraeMoM HamnpasfeHUW B MOBEPOYHOW
TOYKe HaxoguTca B npefenax AOMyCKOB, YKa3aHHbIX Ha puc. 1—3 n. 4.1.1.

YacToTHas xapakTepucTuka BCeli U3MepuUTe/ibHOM CUCTEMBI, BKOYas akCcenepoMeTp, MOXET 0KasaTb
3HaYUTeNbHOE BNUAHNE HA TOYHOCTb U3MEPEHNSA U [O/MKHA HAXOAUTLCS B Mpejenax [AoMyCcKOB, YKa3aHHbIX
Ha puc. 4 (cm. pasg. Ad).

4.3. Kpennexue

Bo Bpems BblgepXXKn 06paseL, LO/MKeH ObITb 3aKpensieH Ha KpemneXHOM npucnocobneHny nav crone
YAApHOro CTeHAa 06bIYHbIMU CpeAcTBaMM KpenneHus. TpeboBaHusA K KpenneHnam —no M3K 68-2-47
(FOCT 28231).

5. CTEMNEHW XXECTKOCTWN

B cooTBeTcTBYtOLLEN H [, AO/MKHBI ObITh YKasaHbl Kak hopMa yaapHOro MMnynbca, Tak u CTemneHb
XKECTKOCTU ucnbiTaHus. CneayeT BblbpaTh O4HY M3 POPM YAAPHOro UMMybCa, YKasaHHbIX B M. 4.1.1, un
CTEMEHb XXECTKOCTW Mo Tabn. 1. Ecnn He oroBopeHo 0co60, TO JOMKHO 6bITh BbIGPAHO OAHO M3 COYETaHUIA,
npesctaBneHHoe nTabn. 1Ha ofHOM nunun. MpeanoyTUTENbHbIE COYETAHMS NOAYEPKHYTLI. Kpome Toro, B
Tabnuue Takke NpescTaBfeHO COOTBETCTBYIOLLEE N3MEHEHME CKOPOCTH (CM. pasa. Ad).

[l pn Mmcyaununc Ecnmn BOS,quICTBVIe N3BECTHOI Opr)KaiOLLl,eVI cpeabl HeMb3Aa BOCNPOU3BECTU C MOMOLLBIO CTE-
MeHei XXCCrKoCTW, NpeAcTaBneHHbIX B Tabn. |, B coorscTcTBytowcii HT/, MOXET 6biTb yKa3aHa peKOMeHAyemas cTe-
NeHb XXeCTKOCTU, NnpumeHdemasa B COYeTaHUU C 0,U.HOI7I n3 (bopM nMmnynbca, npeacTtaB/ieHHbIX Ha puc. l.2n3
(cm. pasg. A4).
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COOTBETCTBYHOLLEE M3MEHeHMe CKOpoCTU uMnynbca Av. n ¢'l

Caoolel1CtByKMm
MnKoBoe ycKopeHwve NANUMBIHKI Tb
N1 M c'D HommHanLHOrO nonycuHycou- nnnoobpaToro ¢
UMMYbCA D. MC OanbHOT0 MUKOM Ha KOMHe TpaneLenianbHoro
|- —[IOXI0 * nMnysbca Av- 0940 o+
n - 0500 - 10-J
5 <50) 30 10 - _
15 <150) 1 10 0.8 15
30 <300» 18 3.4 2.6 4.8
30 <300» u 21 16 2.9
30 <300» 6 11 0.9 16
50 <500» u 34 2.7 4.9
50 (500) 3 0.9 0,7 13
100 <1000) 1 6.9 54 9.7
100 <1000> 6 3.7 2.9 53
200 <2000» 6 7.5 5.9 10.6
200 <2000» 3 3.7 29 53
500 <5000» 1 31 - -
1000 <10000) 1 6.2 - -
1500 <15000) 0.5 47 — -
3000 <30000) 0.2 3,7 — —

6. TPEOBAPUTE/IbHAA BbIOEP>XKA

MpeaBapuTenbHas BblgepXKka AOMHKHA ObITb YKa3aHa B COOTBETCTBYHOWEen HT/L Ha n3genus.

7. MEPBOHAYA/bHbLIE N3MEPEHWNA

Ob6paseL, Jo/MKeH BbITb BU3Yya/ilbHO OCMOTPEH, U3MEPEHb! ero pasmepbl U NPOBEPEHO (DYHKLMOHMPO-
BaHMe B COOTBETCTBUM C TpeboBaHWAMU COOTBETCTBYIOLLEN HTL.

8. BbIOEPXXKA

8.1. Bo3gelicTBMe yaapoB

Ecnn B cooTBeTcTBYtOWeli H [ He oroBopeHo 0C060, B K&XXAOM HarpaBfeHUM MO TPEM B3aMMHO
nepneHanKyNspHbIM 0CAM 06pasLa A0/HKHO 6bITh NPUNOXEHO TPU NOCNeA0BaTENbHBIX Yaapa, T. €. obLlee
KO/IMYECTBO YapoB AOKHO 6bITb paBHO 18.

Mpy 60/bLIOM KONMYECTBE WMAEHTUUHbLIX 06Pa3L0B UX MOXHO OPUEHTMPOBATL TaKUM 06Pa3oM, uTo-
6bl Yapbl MPUKNAAbIBAIMCL OJHOBPEMEHHO MO OCAM W HArpaBfEHWsIM, YKa3aHHbIM Bbllle, a TaKxXe B
pasg. A7.

8.2. Pab0T0CNOCO6HOCTb H KOHTPO/b (PYHKLIMOHMPOBaHNS 06pasHa
B cootsetcTBytowelt HT/, cnefyeTt ykas3aTb, JO/MKEH N 0bpasel:

a) (PyHKLMOHUPOBATb BO BPeMs BO34eWCTBMS yaapa, HEO6XOAMM M Mpu 3TOM KOHTPONb ero pa6o-
UMX XapakTepucTuk u (unu)

6) BblgepPXKUBaTb YCNOBUSA BO3LENCTBUSA YAAPOB.

[ns obomx cnyyaeB B cOOTBeTCTBYHOWEn HT/L cnepyeT ykasaTb KpUTEPUM, HA OCHOBAHMMN KOTOPbIX
MOXHO CYAWUTb O FOAHOCTU WM HErofHocTu 0bpasua.



9. BOCCTAHOBJ/IEHUE

B cooTtBetcTBYytOWEn HT/, gonyckaeTcsi ykasblBaTb Nepurog BOCCTAHOB/EHUS.

10. 3AK/MHOYUNTE/IbHBIE UBMEPEHNA

FOCT 28213-89 C. 5

O6paseL, 40/MKeH ObITb BU3ya/lbHO OCMOTPEH, M3MEPEHbI Ero pasmMepbl U NPOBEPEHO HYHKLMOHMPO-
BaHMe B COOTBETCTBMM C TpeboBaHWAMM COOTBeTCTBYtOLW el HIA.

B cooTBeTcTBYHOWE HT/L, fo/mkeH 6biTh MPeAyCMOTPEH KPUTEPHWiA, MO KOTOPOMY MOXHO CYAUTb O
CTeNeHn rof4HOCTM 06pasLa.

11.

CBELEHWA, KOTOPBIE CNEAYET YKA3bIBATb B COOTBETCTBYIOLWLEN HTA,

Ecnu yKa3aHHOe UCMbITaHWe BK/IOYEHO B COOTBETCTBYHOLLYI0 HT/,. TO B Hell AO/KHbI GbITb NpuBeae-
Hbl CriedytoLye AaHHble MO Mepe HeoBX0AMMOCTU:

)
3)
n)
K)
n
M)
H)

0)

opma umnynsca (pasg. A3)

Jonycku, ocobble cnyyan (pasg. AS)

M3MeHeHNe CKopocTu, ocobble cnyyamn (pasg. AB)
nonepeyHoe BMXEHNE, 0COObIE Cyyan

cnocob KpenneHns

CTeneHb XXeCTKOCTH (pasg. A4)

npegsapuTenibHas BblAepXKa

nepBOHaYa/IbHble N3MEPeHNs

HanpaeneHNs 1 KONMYeCcTBO YAapoB, TONbKOB 0COObIX Cryyasx (pasg. A7)
paboToCcnoCco6HOCTL M KOHTPO/b (DYHKLNMOHUPOBAHWS U3Lenus
KpUTEpUM roAHOCTU M OTOPAKOBKM

BOCCTaHOB/NEHNE

3aK/IOUNTENbHbIE M3MEPEHMS

BEPXHSAS yacToTa cpesa (pasg. Ab)

Howmep pasgena.

nyHKTa
41.1

411

4.1.2

4.1.3

4.3

5

6

7

81

8.2

82, K

9

10

puc. 4
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MPUNOXEHWE A
PekomeHayemoe

PYKOBOACTBO

Al. BsegeHue

C NOMOLLbIO 3TOrO UCMNbITaHUA 06ecneynBaeTCs BO3AECTBME Ha 06pa3eL, CPaBHUMOE C BO3AECTBMAMM, UMeto-
MMM MECTO B peaibHbIX YCNO0BUAX TPAHCMOPTUPOBAHWA UM KCMyaTaLunm, KOTopble MOTYT ObiTb BOCMPOW3BEeHbI B
ncnbITaTcAbHOM nadoparopuu.

Bocnpown3ssefeHne peanbHbIX YCI0BUI He ABMAETCA NaBHOM LIeNbIO HACTOALLEr0 UCMbITaHUS.

MpuBeAeHHbIE B HACTOALLEM CTaHAapTe napaMeTpbl CTaH4ApPTM30BaHbl, a NpUeMaeMble JONYCKN BbiOpaHbl Ta-
KM 06pa3oMm, 4To6bl MOXHO 6bIN0 MOMYYMTh aHANOTUYHbIE Pe3ynbTaTbl NPU MPOBEAEHNN UCMbITaHWI B nabopaTopusax
pasnnyHbIM 06CNYXMBAIOWMM nepcoHanom. CTaHfapTM3aLma 3HaueHnii napaMeTpoB No3BONSET FPYNNMUPOBaTh U3fe-
NS MO KaTeropusm, B COOTBETCTBMM C UX CMOCOBHOCTLIO BblAEPXKMBATb ONpefieNieHHble CTENeHN XXeCTKOCTU, yKa3aH-
Hble B HAaCTOALLEM CTaHAapTe.

[nn ynpoLeHns Nonb3oBaHUA HaCTOALLMM NPUIOXKEHNEM B HEM NPUBEAEHbI CCbIZIKM Ha COOTBETCTBYHOLLWE pas-
fenbl ¥ NYHKTbl OCHOBHOW 4acTu CTaHjapTa.

N2. O6nacTb NMpPUMEHEHUS UCTbITaHUA

MHorue 06pasLbl B NpoLecce aKcnyaTaLnum Npyu NepeHoce ¢ MecTa Ha MecTo, a TakXKe BO BpeMs TPaHCMOpPTUPO-
BaHWA MOTyT ObITb NOJBEPXKEHbI BO3AEWCTBUIO yAapa. STU yaapbl CUAbHO OT/MYAOTCA APYr OT Apyra Mo YPOBHIO U
VIMEIOT CNoXHYt0 npupogy. VcnbiTaHne Ha BO3deiicTBME yaapa o6ecneynBaeT yA06HbIVi MeTof onpeaeneHns cnocob-
HOCTU 06pasLoB BbIJEPXKMBATbL BO3AEKCTBME OAWHOYHOrO ypAapa. [1s MNOBTOPSIOLMXCA YAApoB MCMbITaHWE MO
M3K 68-2-29 (FTOCT 28215) sBnseTcsa 6onee npuemnaeMbim (cM. npunoxeHue C).

McnbiTaHne Ha BO3AECTBME yaapa MOXET BbITh TaKKe NCMOIb30BaHO /151 OLLeHKN KOHCTPYKTUBHOW NPOYHOCTM
06pasLoB TMMa «3NEeMEHT» C Lieblo MPOBeAeHNs UX aTTecTauun n (Mn) KOHTpons KavectBa. O6bIYHO B 3TOM Cry4ae
NPUMEHSAIOT YAapbl C BbICOKUM YPOBHEM YCKOPEHWS, MNPy 3TOM FN1aBHOW LieNblo UCNbITaHWIA ABNSeTCA BO3AeicTBre
onpefeneHHON Cubl Ha BHYTPEHHIOK CTPYKTYpYy 06pasLioB, 0CO6eHHO B TOM Ciyyae, Korfa y 06pasLoB MMetTCs BHYT-
peHHne nonoctu (CM. pasg. 2).

Pa3paboTumKy, KOTOpbIA HamepeH BKMOUYWTL B HT/[ faHHOe ncnbiTaHWe, HEO6XOAMMO 06paTUTh BHUMaHWe Ha
pasg. Il ctaHgapTa, uTO6bI FapaHTMpOBaTh BKtoYeHne B HT/, Bceil Tpebyemoii nHpopmaumu.

N3. dopmbl UMMynbCoB (pasg. 2)

B HacTosLLeM CTaHAapTe NpescTasneHsbl TpK OPMbI UMNYLCOB, KOTOPble HAXOAAT LIMPOKOe NpuMeHeHue. [ns
Liefiell UCMbITaHMA MOXET ObITb MCNoMb30BaHa Ntobas hopma Mmnynbeos (cm. n. 4.1.1 v Tabn. 1).

MonycuHyconaanbHblili UMMYNbC NPUMEHSETCS AN BOCNPOU3BEAEHUS y/apa, BOSHWUKAIOLLETO NPU CoyaapeHum
WM PE3KOM TOPMOXXEHUMW NIMHEHOW NOABWXKHOW CUCTeMbl, Hanpumep yaapa, Ynpyroro no cBoeii CTpyKType.

TpaneuenganbHblii UMNYNbC BbI3bIBAaET 60Mee BbICOKUIA OTKAMK B LUMPOKOM CMEKTPEe 4acTOT MO CpaBHEHMIO C
MoMyCHHycoMNanbHbIM. TpaneLenfanbHblii UMIYNbC MPUMEHSETCA B TOM CAyyae, KOrAa LeNblo UCMbITaHUs ABAseTcs
BOCNPOM3BeAEHME YAapHbIX BO3LEACTBUNA, Tak1X, KakK BO BPeMs 3anycka KOCMMYECKOro 30HAa Uan CnyTHUKa npu dase
«0TCTpen 6onTos*.

MpumMmeyvaHue. MonycuHycouaanbHblii UMNYbC ABASETCA Hanbonee pacnpocTpaHeHHbIM. Tpanelenfans-
HbIiA UMMY/bC, B OCHOBHOM, MpefHa3HaueH s annapaTypsbl.

M1noo6pasHbIii UMNYNLC C MUKOM Ha KOHLLE UMeeT Gosiee paBHOMEPHbIA CMIEKTP MO CPaBHEHMIO C NONYCUHYCO-
MAanbHbLIM UKW TpaneuenaanbHbIM UMYbCOM.

WNHdopmaLms oTHOCUTENbHO CMeKTpa yaapa Ans aTUX Tpex UMNYNbCOB MpefcTaBieHa B NPUN0XKeHUn B.

B cnyyae, Korga cnekTp yfapa B YCNOBUAX 3KCMyaTaluy WA TpaHCNopTUPOBaHNUS M3BECTEH, ANs BblGOpa Hau-
6onee noaxoadueli opmbl MMNynbCa CNefyeT BOCNONb30BaTbCA pUC. 5. 6. 7 HacToALLero ctaHgapta. B Tom cnyudae,
Korga CnekTp yfapa B YCNoBUsX TPAHCMOPTUPOBAHWUS WM 3KCMTyaTaluy HC U3BECTEH, CredyeT cocnarbes Ha Tabn. 2
HacTOSALLEro cTaHAapTa, B KOTOPOI NepeyncneHbl CTEMEHN XXECTKOCTU M DOPMbl UMMY/LCOB, MPUMEHSIEMbIE 418 pas-
NINYHbIX BUAOB TPAHCMOPTUPOBAHWA W 3KCMNyaTauun U3genuii.

Lns n3gennii B ynakoBke yaapbl, UMetoLLe MecTO Npu MepeHOCKe ¥ TPaHCNOPTUPOBaHWK, NO CYLLECTBY ABNSA-
tOTCH MPOCTbIMU, YTO faeT BO3MOXHOCTb MPU MCMbITAHWUAX NPUMEHSATL MOMYCUHYCOMAANbHBIA UMMYNbLC, NapaMeTpbl
KOTOPOr0 MOXXHO OMpPeAeNsiTb MO HaGMOLEHUIO N3MEHEHNSI CKOPOCTHU.



rOCT 28213-89 C. 7

ByHaHaWMdU oioHhMULed mMJ edel’A SMMLOHBLLOH BH XBMHELIqUIUM mdu
XIGWOAIGUOLIH ‘ULIONLIBXK YBHBLIBLI H eIqUAunM oioHdeTA wdod 19dannd] |



C. 8 'OCT 28213-89

‘vge auHaxuorodyy

o 0wm
o = MMCBV__H _

w

58

- xT

0 »

D=0 O~

¥ ho o



FOCT 28213-89 C. 9

N4. CreneHun XecTKocTu ucnbitaHns (pasg. 2 u 5)

TaMm. rae BO3MOXHO, CTEMEHMN XECTKOCTU UCMbITaHUKM H (JopMa YAapHOro MMMy nbca, BO3AeCTBYOLWME Ha 06pa-
3el,. [0/KHbI OnNpeaensiTbCsd BHEWHUMMW YCNIOBUAMU, KOTOPbIM 06pasel, NOABEpraeTcs BO BPemMs TPaHCMOPTUPOBaHWSA
UK 3KcnnyaTauuu, M60 OHU OMNpeaenstoTcs TPeGoBaHWEM KOHCTPYKLUW, CAIN UMbl UCTIbITaHWS SBASETCS OLEeHKa
KOHCTPYKTUBHOW MPOYHOCTY.

YacTo yCcnoBust TPAHCMOPTMPOBAHUS MOTYT 0Ka3aTbCs 60/1ee KECTKMMU, YeM IKCM/yaTalOHHbIE, B 3TOM C/lyyae
CTeneHb )XeCTKOCTW UCNbITaHWA A0/MKHA COOTBETCTBOBATH YC/MOBUSM TPAHCMOPTMPOBaHUS. Kasanoch 6bl. U4TO B 3TOM
cnyyae o6paseL JOMKEH UCMbITbIBATLCS TONLKO MO CTEMEHW XKECTKOCTU, COOTBETCTBYHOLLEA YCNOBUSM TPaHCNOPTUPO-
BaHMA. HO C ipYroii CTOPOHbI, MOXET NOTPe6oBaThCs NPOBepKa (hYHKLMOHMPOBaHMS 06pasLa NpU BO3AEHCTBINM BHELU-
HMX YCNoBWI 3KchiyaTauun. B Takom ciydyae noTpebyeTcs nNpoBefeHMe WCMbITaHMIA Ha ydap Kak Ha YCnoBus
aKCnlyaTauuu, Tak U TPAaHCMOPTUPOBAHWS C M3MePEHNEM 3HaYeHWUii OnpeAeneHHbIX NapamMeTpoB Nocnie MpoBeAeHMs
UCNbITaHWUIA Ha YCNIOBUS TPAHCNOPTMPOBAHNUS 1 KOHTPONEM (PYHKLMOHUPOBaHNUSA 06pasLia B npoLecce NpoBeseHus mc-
NbITaHWA Ha BO3AeiCTBME YCNOBUIA IKCMTyaTaLum.

Mpn Ha3HaYeHUU CTENEHW XKECTKOCTW UCMbITaHUsA CnefyeT 06paTUTb BHUMaHUe Ha 06ecrneyeHne LOCTaTOYHOTO
3amaca MeXAy CTeneHbl0 XECTKOCTW MCMbITaHUS W YCNOBUSIMU peasibHOM OKpYXKatoLLeil cpegbl.

B TOM cnyuvae, Korga peasibHble 3KCMayaTauMOHHbIE UM TPAHCMOPTHBIE YCNOBUM HC M3BECTHbI, HEOOXOAUMYHO
CTeneHb XeCcTKOCTW cnedyeT BblGMpaTh 13 Tabn. |. Kpome Toro, He06X0AMMO cAenaTb CCbifKy Ha pasg. B3.

A5. [onycku

MeTog ucnblTaHNs, NPyUBeSEHHbIN B HACTOALLEM CTaHAapTe, UMeeT BbICOKYIO BOCMPOM3BOAMMOCTb, KOTfa Bbl-
nofHATCA TpeboBaHMA K AOMNYCKaM B OTHOLLEHWMW (hOPMbl UMMY/bCa, N3MEHEHUS CKOPOCTV M NONEPEYHOro fBUXe-
HuA.

OfiHaKo, UMetoTCA HEeKOTOpble UCKNIOYEHNS B OTHOLLEHUW TpeboBaHUii K AOMYCKaM: OHW. B OCHOBHOM, NpuMe-
HUMbI K 06pasLiam ¢ 60/bLION peakTUBHOM Harpyskoii, Macca W fUHaMUYeckas peakums KOTOPbIX MOTYT NOBAUATH Ha
XapaKTepuCTUKN YAapHOIA YCTaHOBKM TakMM 06pa3oM, 4TO TPeOGOBaHMA K ONYCKaM BbIMOAHUTL HEBO3MOXHO. B aToM
cnyyae B cooTBeTCTBYtOWeN HT/ [OMKHBI ObITb YKa3aHbl 60MblIME 3HAYEHWUS JOMYCKOB AW JOMKHO 6biTb YKasaHo,
4TO NONYYEHHbIe Pe3y/bTaTbl AOMKHbI ObITb 3aPErMCTPUPOBaHbI B MPOTOKONE UCMbITaHWA (cM. nn. 4.1.1.4.1.2 n4.1.3).

Mpu ucnbiTaHUM 06pasLoB € 6ONbLUIOV PeaKTUBHON Harpy3koi MOXeT OKa3aTbCA HeobXOAMMbIM NpoBeAeHue
npeABapuUTENbHON BbIAEPXKKM AN NMPOBEPKU XapaKTePUCTWUK HarpyXeHHo yaapHON ycTaHOBKU. B cryyae CNOXHbIX
06pasLoB, KOrAa UMeeTcs B HaNUYMK OANH AW OFPaHUYeHHOe KONNYecTBO 06pasLoB AN UCNbITaHWSA, NpefBapuTeb-
Hble UCMbITaHWUS MOTYT MPUBECTU K YXXECTOYEHWUIO UCTMbITAHWUS Y BO3MOXHOMY HeXapakTepHOMY KYMYNSTUBHOMY pas-
pyleHunto. B 3Tux cnyuasx, Tam rhe BO3MOXHO, PEKOMEHAYETCA MPOBECTU NpefBapuTe/ibHYI0 MPOBEPKY, UCMOMb3ys
XapakTepHyto Mogenb (Hanpumep, o6paseL, BbiLLeALINIA N3 CTPOA) WU, eCAN Takol 0bpasel, OTCYTCTBYET, MOXET OblTb
1CMNONb30BaHa NPOCTPAHCTBEHHAA MOfe/b TakKoM ke MacChl M MMeoLas Takoe ke PacnofioKeHue LeHTpa THKeCTU.
OfiHaKo cnefyeT 3aMeTUTb, YTO NPOCTPAHCTBEHHAA MOfENb MOXET HC UMETb Ty XKe [UHAMUYECKYH0 peakuuto, 4To u
peanbHaa Mofenb.

YacToTHas XapakTepucTuKa Beeli U3MepuTenbHOW CUCTeMbI, BKIIOYasA akcenepoMeTp, SBASETCA BXHbIM (DaKTo-
poM B NonyuyeHUn Tpebyemoi (opmbl MMMY/bCa M CTEMEHMN XXECTKOCTW, OHAa [OMKHA HAaXOAUTbLCSA B Mpegenax fonyc-
KOB, YKasaHHbIX Ha puc. 4. B TOM cyyae Korfa Heo6x0AMMO MCMOb30BaTh PUALTP HU3KUX YaCTOT ANA YMEHbLUEHMS
BIUAHUSA HaNOXEHHbIX KONe6aHWi, BbI3BaHHbLIX HAIMUYMEM B aKCENEPOMETPE BbICOKOUYACTOTHbIX PE30HAHCOB, HE06XO-
AVIMO Y4ecTb aMMANTYAHble 1 Pa3oBble XapaKTEPUCTUKN N3MEPUTENbHO CUCTEMbI AN TOTO, YTOOLI M36eXaTb NCKaxe-
HWA BOCMPOM3BOAMMON (hopMbl (CM. . 4.2).

[na yaapoB fnTeNbHOCTBIO, PaBHOW MK MeHbLie 0,5 MC, 3HaYeHNs 4acToT {3 1 [4, yKasaHHble Ha puc. 4. MOryT
6bITb 63 HE06XOAMMOCTY CAIMLLKOM BbICOKMMU. B aTOM cnyyae B cooTBeTcTBYtOW e HT/, 0MKHbI 6bITh YKa3aHbl fpy-
rve npuemsemble 3HavyeHus (cm. n. 4.2).

6. W3meHeHue ckopoctu (n. 4.1.2)

[Lina Bcex popM MMnynbca HEO6XOAMMO YKasaThb [eliCTBUTENbHOE N3MEHEHMEe CKOpocTu. OnpejeneHne n3meHe-
HWA CKOPOCTU MOXXHO MPOM3BECTU OAHWUM U3 HUXKECNELYHOLMX CNoco6oB:

M3MepeHne CKOPOCTU COYAapeHus Ans yaapHbIX UMMYbCOB, HC BKNOYas OTCKOK:

“3MepeHnem BbICOTbI NafeHNs W OTCKOKA, KOrfa WCrosb3yeTcs YCTaHOBKa CO CBOOOAHLIM MafeHuem:

nyTeM WHTErpupoBaHns KPUBOW YCKOpPeHWe — Bpems.

Ecnu pekomeHfyeTcs cnoco6 MHTe3pUPOBaHUSA KPUBOW, TO peanbHOe M3MEHEHWEe CKOPOCTU UMMYNbCa, eCN HC
0roBOPeHO 0co60, onpefenseTcs NoCpeCcTBOM UHTErpUpPoBaHMA yaapHoro uMmnynsca ot 0.4 D 40 Hayana umnynbca o
0,1 D nocne OKOHYaHWs BO3AENCTBUSA MMMYNbCA, FAe D —A/IMTENbHOCTb HOMUHANBHOTO MMNynbca. OnpefeneHne ns-
MEHeHUSA CKOPOCTU MMMy bCa C MOMOLLbIO METOAA 3/IEKTPOHHOI0 UHTErPUPOBaHNSA MOXET 6bITb JOCTATOYHO TPYAHLIM
1 MOXET NoTpe6oBaTb MPUMEHEHMNS CNOXHON YCTaHOBKMW. [103TOMy HEO6XO0AMMO OLeHUTb CTOMMOCTb UCMONb3YEMOro
060pyf0BaHNA, Mpexae YeM Bbl6paTb 3TOT MeTof.

OfHa 13 ueneii 3afaHns U3MeHeHUS CKOPOCTU 1 CBA3AHHOW C Heli 30HOI AOMYCKOB — 3TO CTpemMieHne nabopa-
TOPUIA MO UCNLITAHWUAM FeHepyrpoBaTb UMNYNbC, IKBUBAIEHTHbIE HOMWUHANIbHOMY UMMY/bCY, T. C. OCHOBHOMY UMMY/lb-
cy B npedenax AOMYCKOB, yKasaHHbIX Ha puc. |, 2. 3 HacToswero craHfapTa. Takum 06pa3om MoAdepXmBaeTcs
BOCMPOU3BOAMMOCTb UCMbITAHUSA.

[pyras uenb 3aaHns M3MEHEeHUs CKOPOCTM CBsi3aHa CO crnekTpamu ygapos (cM. pasg. B3).
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A7. Bblgepxka (u. 8.1)

OfiHUM 13 OCHOBHbIX TPe6OBaHWIi NCMbITAHWNA ABNAETCA BO3fENCTBME TPEX YAAPOB B K&XK/AOM W3 LUECTX Hanpas-
neHnit. Kotna HeT Heo6XOAMMOCTY NPOBOAUTbL UCMbITAHUE B LLIECTW HanpaBneHusX, Hanpumep, BCIeACTBUE CUMMET-
pun o6pasua 1M Korga TOYHO M3BECTHO, YTO HanpaB/eHWe BO3LEACTBUS YAapoOB MeHbLUE, B COOTBETCTBYOWel HT/,
MOXeT 6bI> yKa3aHO Apyroe KONMYeCTBO HanpaBfeHWii BO3AECTBUA, HO KOMMYECTBO Y/apoB B K&XAOM HanpaBneHum
HC [IO/MKHO ObITb M3MeHeHO. Mpyn 3TOM Heo6XOAMMO YUeCTb Takme PakTopbl, KaK KONMYECTBO UMEOLLMXCS 06pasHoe
ANA NCMbITaHUA, UX CMOXHOCTb, CTOMMOCTb M OPUEHTaLMI0 M3AeNVA MpU aKCnayaTauun.

Tak KaK Lieflblo NCMbITaHUS He ABNSETCS paspyLueHue 06pa3sLioB, TO B TOM Clyyae KOrAa UMeeTcs B Hamumm foc-
TaTOYHOE KONMYeCcTBO 06pasLioB, OHW MOTYT ObiTb OPMEHTUPOBAHbI TaKUM 06pa3oM, YTO6bI TPebOBaHUA COOTBETCTBY-
towein HT/, B OTHOLEHUM HanpaBneHni BO3AGICTBUSA yAapoB MO 0csiM 06pasLia MOr/n BbiTb BbINOMHEHbI NOCPEACTBOM
BO3/|efiCTBNA TPeX YAapoB TO/bKO B OAHOM HarnpasineHnu.

B 3aBMCUMOCTM OT KOJMYeCTBa OJHOTUMHbLIX 06pa3LoB 1 CPeACTB KpenneHus (0COBEHHO TUMa «3NEMEHT») 06-
pasLbl MOryT OblTb OPMEHTUPOBaHbI Takum 06pa3oM, YTO TpeboBaHWs cooTBeTCTBYOWe HT/ 6yAyT BbINOHEHbI NPy
MWHUMa/IbHOM KONMYecTBe BO3AECTBYIOLMX YAapoB. Hanpumep, ecnm nmeetcs 6 06pasLioB, TO NPU KPenaeHU OHK
MOrYT ObITb COPUEHTMPOBAHbI M0 6 Pa3/IMUHBIM HanpaBneHUAM, Tak 4Tobbl TpeboBaHMA cooTBeTCTBYOLWel HT/, 6biin
BbIMOMHEHbl BO3[eACTBMEM YAApPOB TOMbKO B OAHOM HanpasneHwuun. Ecnn xe nmetotcs oT 3 o 5 06pasLos, ro yaapbl
Heo6X04MMO MPUAOXKUTL K 3aKperneHHbIM 0bpasLam B AByX HanpasneHusx. MogobHbIM 06pasom Ans AByx 06pasLoB
notpebyeTca 3 HanpaBneHUs BO3AEWCTBUA yAapa, a AN efAMHUYHOro obpasua —BCe 6 HanpaBneHWn BO3LeNCTBUSA.

B cnyuae, Korga uMeeTcs TOMbKO OAMH 06pa3eH AO/MKHO OblTb MPUIOXEHO 18 yaapoB, 04H3KO WCMbITaHue npu
3TOM NPUMET HECKONbKO HenpeacTaBuUTeNbHbIA XapakTep. BaxHO, UTo6bl pa3paboTumk cooTBeTCcTBYHOWE HT/ T3na-
reflbHO NPoJyMas 370 MOMIOXKEHME.

NMPUNOXEHWE B
PekomeHfyemoe

YOAPHbBIA CMEKTP U APYTVE XAPAKTEPUCTVKN ®OPM UMIMY/IbCA

BeepeHvie

,U'}'Iﬂ NCNO/b30BaHNA COBPEMEHHbIX TEXHUYECKNX CPeACTB Npu UCNbITaHUN Ha yaap n 06ecneyeHmns BO3MOXHOC-
TW fanbHelLIero ycoBepLIEHCTBOBaHUSA YAapHbIX YCTAHOBOK UCMbITaHWe Ea ycTaHaB/MBAET OfHY U3 TPeX BO3MOXHbIX
(hopM yfapHOro MMMy/bca (e YCTaHOBNEHHOW CTEMeHbi XXECTKOCTM), KOTOPbI/i BO3AeiCTBYET Ha obpasel, Yepes ero
TOYKM KPEMIEHUs U HC CBSA3bIBAET UCMbITAHHEE KOHKPETHLIMW TUMaMM YAapHbIX YCTaHOBOK. BbIGOp hopMbl MMMy bca
U CTEMEHN XECTKOCTU [O/KEH OCYLUECTBASTLCA C YYETOM KOHCTPYKLWM 06pasLia.

Bce MeTOAbl MOXHO CYMTaTb MPUEMNIEMBIMU C TOYKU 3PEHUS BOCMPOU3BOAMMOCTY OMPESeNieHHbIX YCIOoBuiA uc-
MbITAHUS U AN UMUTALMU pearbHbIX YAApHbIX BO3fAeiCTBWiA. [ins obecneyeHns WCMbITaHWIA HA Bo3aeiicTBue yaapa,
KOTOpble GyAyT BOCMPOVN3BOAMMbBI U MPAKTUYECKM JOCTOBEPHBI, HEOGXOAMMO NPU CO3AaHNM METOAMKM UCTbITAHNS Ha
BO3/eiCTBME yAap3 NPUHATL BO BHUMAHWE OCHOBHbIE MOHATUS, KOTOPblE MPUBOAATCS HIXKE.

Bl. ToHsTve 06 ygapHOM cnekTpe

YpapHble CNEKTPbl YCKOPEHUS Pa3finyHbIX POPM YAapHbIX UMMYNbCOB PaccMaTprBatOTCs NpU paspaboTke MeTo-
OVKM UCTIbITAHWSA Ha yaap, Tak Kak OHU JaloT BO MHOTMX MPAKTUYECKMX Cyvasx NOMHYH WH(HOPMauuo 0 NoTeHL -
a/lbHOM MOBPEX/EHUN, KOTOPOE MOXET BO3HUKHYTb MPU UCMbITAHUN Ha Yaap.

YnapHbIii cncKip YCKOPEHUS MOXHO paccMaTpuBaTh Kak MakKCUMasbHblii OTK/MK YCKOPEHWsS Ha fJlaHHOe yaap-
HOe BO36YXAEHWE YNpyrux HeaemMndupoBaHHbIX CUCTEM CO COCPEAOTOUEHHBIMU MaccaMmy B BUAE DYHKLUN COGCTBEH-
HbIX YacTOT 3TMX CUCTeM. MakcuMaibHOe YCKOpeHWe KonebaTerbHbIX CUCTEM OnpedensieT B GOMbLIMHCTBE Cy4aeB
MaKCUMaNnbHOe MexaHW4Yeckoe HampshkeHue B TOUKaX KpenneHwus W MakcUMaNibHOe OTHOCWUTENbHOEe CMeLUeHue WX
YMPYrux 3/1eMeHTOB.

[onycTM, YTo KOpnyc, M306PaXeHHbI Ha puc. 8. MoABEpPraeTcs yAapHOMY BO3AEMCTBMIO C OMpefe/neHHOl

thopmoii MMnynbCa, T. C. 3aBUCUMOCTbIO YCKOPEHUS OT BpeMeHwu J 2xl/dii = a(/>, rfe x/— CMeLLeHne OTHOCUTENbHO
(hUKCUPOBAHHOI CUCTEMbI KOOPAMHAT. OTKNMKOM CUCTEMbI SBASETCS KoNeGaHWe ¢ pasfMyHbIM HapacTaHWeM YCKope-
HWA BO BPEMEHW A1f MAcc T B 3aBUCUMMOCTU OT MX PE30HA33eHbIX YacToT nT. o).

Ha puc. 9a B KauecTBe Npumepa BO3LeNCTBYIOLLEr0 MMNyNbCa NPeACTaBaeH WMNYNAbC C BEAWYMHON NUKOBOrO
YCKOPEeHWS A Y AIUTENbHOCTBIO D. @ Ha puc. 96 npeAcTaBieHbl COOTBETCTBYIOLLME OTKANKN MO YCKOPEHUIO d ‘X\fdt2 =
= af/) U T. 4. NN pe30HaHCHbIX YacToT.
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YrapHble cnekTpbl (puc. 9c> nonyyatoTcs B pe3ynbTaTe OTKANKOB CUCTEMbI. UMEIOLLE GECKOHEYHOE YKCNOo pe-
30HAHCHBIX 4acToT, U NPeACTaBAAIOTCA B BUAE rPavKoB 3HaYeHWI npefenbHbIX (MaKCUManbHbIX Y MUHUMAaNbHbIX)
OTK/IMKOB YCKOPEHNS BM>« **a puc. 96 KakK PYHKLMU Pe30HAHCHbLIX YacToT AN HeAeMN(UPOBaHHON NNHENHOW ynpy-
rovi cucTembl.

MoNOXMTEeNbHbIV HaYaNbHbIA yAapHbI cnekTp +/ Ha puc. 9c NpeAcTaBNAeT cO60M OrnbatoLLyo MakCcMManbHbIX
3HaYeHWIt YCKOPEHUI OTKMKA, BOSHMKAOLLETO B NEPUOA LeCTBUS MMMY/bCa B TOM e CAMOM HanpaB/eHWu, 4To 1
BO30Y>XAAOLLMIA MMMY/bC (+/) Ha puc. 96-

MONOXMTENbHbI OCTATOYHbIA YAapHbIA cnekTp +/1 npeacTaBnseT coboli OrnbaroLLyt0 MakCUManbHbIX 3Have-
HWIA YCKOPEHWS TOTO XKe CaMOoro OTKAMKa, BO3HUKAIOLLEro Noc/ie OKOHYaHWs UMMNybCca 1 COBMafatoLLero ¢ HUM no Ha-
npasneHuto: an  (+1).

OTpurLaTenbHbIA HavanbHbIA YAapHbIi cNekTp —/ npeAcTaBnseT coboii ormbaroLLyo MaKCMMarbHbIX 3Ha4YeHWi
YCKOPEHMA OTK/WKA, BO3HWKAIOLLEro B NEPUOA Ae/CTBUS UMMY/bCa B HanpaBneHWW, 06paTHOM AeiCTBUIO 3TOr0 UM-
nynbca: <Mec (-/).

OTpuLaTenbHbIi 0CTaTOUHbIA YAapHbI cnekTp —/1npeacTaBnseT co60i ormbatoLLyo MakCManbHbIX 3HaUeHUi
YCKOPEHMS OTK/AMKA, BO3HMKAIOLEro NOCNe OKOHYaHWA AeACTBUS MMMY/bCca B HanpaBieHWW, 0OpaTHOM [eliCTBUIO
3TOro MMnynsca: a-,,. (—R).

Bce yeTbipe cnekTpa npeAcTasfieHbl Ha puc. 9¢. rfAe. KpoMe TOro, OTMeYeHbl Pe30HAHCHbIe YacTOTbl Kopryca.

Tak Kak 3aTyXaHue uMnynbca npefnonaraeTcs paBHbIM HY/0, OTKAWK NOCNe BO3LEWCTBUS UMNYNbCa NPefCcTaB-
NsieT coboli YyCTOUNBOE CUHYCOMAANBHOE KONebaHne BOKPYT HY/IEBOTO YCKOPeHWs. Takum 06pa3omM, NofoXKUTebHble
1 OTpuLaTeNbHbIE 0CTaTOYHbIE CNEKTPbI YAapa ABAAITCA 3epKaibHbIM OTPaXeHWeM Apyr Apyra OTHOCUTENbHO YacToT-
HOI ocy Npy N306paXKeHNN YAapPHOTO CNeKTpa YCKOPEeHMS.

OTpuLaTeNbHbI HaYalbHbIA CNEKTP BCErfa MeHbLUe MO BeUYMHE, YeM MONOXMTENbHbIA Ans Tex opM M-
nynbca. 0 KOTOPbIX MAET peyb B AaHHOM AOKyMeHTe. [103ToMy MeToAMKa UCMbITaHUa H3 yaap TpebyeT npoBefeHns uc-
NbITaHWA B 060MX HanpaBNeHWAX BAOMb KaXAoi ocu. MakcuMaibHOe YCKOpeHWe A1 COCTaBHbIX YacTeil AaHHOW
CMUCTEMbI ONpeaenseTcs 3aTeM MONOXKMTENbHLIM HayaNbHbIM CNEKTPOM B 060MX HanpasneHuax. OTpuuaTenbHblii Ha-
YanbHbIA CNEKTP NO3TOMY He YNOMWHAETCA Aanee No TEKCTY HaCTOSLLEro MPUIOXKEHMS.

OrvbatoLas NonoXnTeNbHOro HavanbHOro CrMekTpa 1 orubaroLlas 0CTaTOYHOr0 CNeKTpa NoKasbiBaloT MaKCcu-
ManbHOe YCKOpeHWe OTKIMKa Macc, Korga 6bl OHO HC BO3HMKO. OHa Ha3blBaeTCA MakcMMasbHbIM OTK/IMKOM CMeKTpa
yaapa. [ing Toro, 4To6bl NpeacTaBuUTL 6oNee NOAHblE CBEAEHUSA, HaYalbHbI 1 OCTaTOUHbIVA CMEKTPbl M306paXKeHbI 0T-
AenbHO. YacTo 6biBaeT 3aTPYAHWUTENbHO YCTAHOBUTL TOUHYIO ANNTENLHOCTb U B 3TOM C/ly4ae NMPakTUYECKN HEBO3MOX-
HO OMpefeNunTb 3TV CNeKTPbl B OTAENbHOCTU.

CneKTpbl yAapa MOryT 6bITb /16rKO HOPManM30BaHbl N0 MaKCUMaNbHOMY 3HAUYEHWIO aMMNTYAbl U AINTENbHOCTY
4019 0ANHAKOBbLIX (IOPM YAapHbIX UMNYNbCOB. Ecnn BMecTo/n [ye«CBblGNpPaloT KOOPAWHATBI LUKaibl fD U ounnc//1, TO
CMeKTpbl yaapa 6yayT AeiCTBUTeNbHbI ANs N0ObIX YAAPOB TaKoi ke GopMbl UMMynbca. CNeKTpbl, NpefcTaBNeHHbIe Ha
puc. 5.6. 7. 11u 12. nmetoT cnefoBaTeNlbHO KOOPAMHATBI LUKanbl: aUiKIA Kak yHKNu/0 v a,,akc Kak QyHKUNIO/ANA
4aCTHOro Mpumepa ANTENLHOCTU U NMUKOBOTO YCKOPEHWS.

B2. Mcnonb3oBaHWe yAapHbIX CMIEKTPOB MEPBO0 MOPsiAKa Ha MpaKTuke

B anemeHTax 1 annapatype BHYTPeHHUE AeTann UM YacTv 06bI4HO 06pa3ytoT 6osiee CIOXHYHO CUCTEMY, YEM HC-
ACMN(UPOaaHMbIC CUCTEMbI; HaNpPUMep, COeANHEHHbIE NOCNEA0BaTE/IbHO CUCTEMbI C MHOTUMM CTENEHSIMU CBOGOAbI C
AeMngupoBaHMeM, Kak nokasaHo Ha puc. 10. B aTom cnyyae KonebaHus, Bbi3BaHHble BO3/ECTBMEM yAapa B OAHOM
BHELLHel cucTeme, MOTyT MPMBECTM K NMOBPEXAEHWIO BHYTPEHHEW CUCTEMbI B pe3yNibTaTe BOSHUKHOBEHUS CBS3aHHbIX
PE30HAHCHbIX ABMEHWUI. OTH ABMEHUA MOrYT OblTb OMMCaHbl CUCTEMOI CMEKTPOB yAapa BbICLLEro MopsfKa, AeACTBu-
TeNbHbIX ANS AaHHbIX KOMOWHALMIA Pe30HaHCHbIX YacTOT YNpYrux MoACUCTEM.

Ecnv pe3oHaHCHble 4acToTbl NOCNefoBaTe/lbHO COEAAMHEHHbIX CUCTEM 3HAYMTENbHO OTAIMYAOTCA APYr OT Apyra,
TO CMEeKTpP yAapa MepBoro nopsifika AacT NpremMaemMyto BO3MOXHOCTb CPaBHEHWS NMOTEHLMAaNbHON paspyLuatoLLein cno-
CO6HOCTM Y/AapoB pasnuMyHbIX (GOPM MMMY/bCa.

HauBbICLLCe YCKOpPEeHUEe BHYTPEHHMX Macc JOCTUraeTcs npu BO3OYXAEHWWM Pe30HaHCOB BO BPeMSi BO3AECTBUA
UMnynsca. B aTOM cnyyae BO3HMKatOLLME KONebaHWA YCKOPEHWUS HakNafblBAlOTCA Ha YCKOPEHMe camMoro UMnysbea.
CnepoBatenbHO, Kak BUAHO H3 pa3f. B3. HambonbLias onacHOCTb MOBPeXAeHMA B 3TOV CBA3U GyfeT Npu HanMeHbLUei
ONUTENBHOCTU HapacTaHWs UMMy/bea.

OO6bIYHO femMMhPOBaHNE CHUXKAET OTK/IMK Ha CPefHMX YacToTax BO BpeMs AeCTBUA UMMY/bCa U HA CPEAHUX 1
BbICOKMX YacTOTax rocne AelcTBMA UMNynbca. JleMnpupoBaHue YMeHbLLAET Kak aMnanTygy, Tak U AIUTeNbHOCTb KO-
nebaHnin 1 TeM camMbIM 3aXTE€THO CHUKAET OTK/MK MH06bIX BHYTPEHHUX CUCTEM. B cuy BbILLEN3N0XKEHHOTO ONacHOCTb
NOBpeXeHWs BCNeACTBME yaapa 06bIYHO MeHbLUE Ans CMCTEM C AeMndMpoBaHMeM KonebaHWiA, YeM A CUCTEM C Ma-
NbIM AeMnMpoBaHNEM, 0OCOBEHHO /1 CUCTEM € 6ONLLUMM YMCIOM CTeneHein cBob6oabl. CnekTpbl yaapa Hegemndupo-
BaHHbIX CUCTEM MPEACTaBAsAHOT CO60W Hambonee XypaLuve cnydau.

CnepoBaTenbHO, yAapHbIA CNEKTP YCKOPEHWUS HC OMWCbIBAET NOMHOCTbIO OMACHOCTb PaspyLUeHWs, BbI3BAHHOIO
BO3ZeiicTBMEM yfapa. Tem HC MeHee, 3TO YMpOLUEHHOE NpeAcTaBNeHUe [AcT BO3MOXHOCTb BblGpaTb OMpefeNneHHYo
hopMmy yAapHOro uMnynsca .Ans KOHKPETHOro ciyyas.

Mepes cpaBHEHVEM CMEKTPOB yAapa TOYHbIE UCMbITAHMA Ha BO3AE/CTBME yaapa A0/MKHbI OLEHNBATLCS NO CTene-
HU BUAHWS 60Nee NPOAOMKNTENbHBIX KONeGaHWiA 0TKINKA, NPeACTaBNEHHbIX OCTaTOYHbIMW CMIEKTPaMU T CpaBHUBaE-
MbIX C KPaTKOBPEMEHHbIMW KONebaHUAMU OTKAWKa, MPeACTaBNeHHbIMKU HayanbHbIMKU cnekTpamu. OueHKa [Jo/mMKHA
MCXOANTb U3 Hanbonee BEPOATHBIX BUOB MOBPEXAEHNS.
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B3. YpapHble CreKTpbl HOMUHATbHBIX (hOPM MMMY/bCca

Y fapHble CNekTPbl YCKOPEHUS PeKOMEHAYEMbIX HOMUHAMbHBIX (HOPM MMMYNbLCOB NPeACTaBNeHbI Ha pyC. 5. 6 1 7.

dopma cnekTpoB Ana N060A AaHHON GOPMbI UMMY/bCA HC 3aBUCUT OT UTENbHOCTU MMMYyNbCa BCNeACTBME
NPYMeHeHUs Hepa3MepHON LiKanbl. HopMann3oBaHHas YaCTOTHasA LKanafD NO3BONAET ONpeAensiTb YaCTOTHbIE LUKa-
Nbl AN Nt060I AnuTenbHOCTU D. O606LLEHHas LWKana OTKANKOB aMtiJ A NO3BOMSET OMpPefeNnTb YPOBEHb YCKOPEHMA
[N Nt060ro NMMKOBOMO 3HAYEHUSA A.

HaunHas ¢ HU3KMX 4acToT 1 JofD < 0.2, HayanbHble CNEKTPbl MPUMEPHO OAWHAKOBbI, B TO BPeMS Kak ocTaTou-
Hble CMEKTPbl NOYTU NPOMOPLMOHANbHBI U3MEHEHWIO CKOPOCTM MMMNYNbca. STO ABNSAETCA MPUYNHON JONONHUTENbHO-
ro Aonycka Ha M3MeHeHWe CKOpPOCTW. Y TpaneuenaanbHoii (opMbl MMMyNbCa UMEeT MecTO Hambonbluee N3MeHeHue
CKOPOCTU ANA [AaHHOI0 MakKCUManbHOr0 YCKOPEHUS W LIUTENbHOCTU.

B gnana3oHe NpoMeXxyTouHbix 4acToT 0.2 <./1)$ 10 HauanbHbIV CNEKTP UMEeET Pas3/INyHbIiA YPOBEHb OTKMKA, KO-
TOPbIA. B OCHOBHOM, 3aBMCMT OT BPEMEHM HapacTaHWs UMMynbca. Y niunoo6pasHoii hopmbl MMMYbca camoe 6o/bLLoe
BpeMs HapacTaHus (puc. 5) W camblii HU3KWIA OTKAWMK A1 AAHHOW aMnauTyAbl UMMynbca; Y TpaneLenianbHoro um-
ny/bca. Kak BUAHO M3 PUC. 7. CaMblii BbICOKWIA OTKAWK AN faHHOW aMnanTyfbl BCeCTBUME Manoro BpeMeHW HapacTa-
HWA W NNOCKOV BEPLUMHBI, YTO MO3BOMSAET AaXe KoMebaHNAM HU3KON YacTOTbl JOCTUTHYTb MakCMMyMa, NPexse Yem
npon3oiiaeT cnag aMnanTyasl uMnynbca. OCTaTOYHbIA CNEKTP NMN006Pa3HOr0 NMNYNbCa MMEET OTHOCUTENIbHO BbICO-
KW YpOBEHb, a ero Kpueas fOCTUraeT NepBoro Hy/neBol 3HaueHus Npuban3nTensHo Npu fD = 10. YacToTa Hynesoro
3HaYeHNs OCTaTOYHOrO CMeKTpa 3aBWUCUT OT COOTHOLLEHUA BPEMEHW HapacTaHWUs 1 cnaja, NpUyYeM 4acToTa yBenmun-
BAETCA NPU yBENNYEHUN KPYTW3HbI Cnagja nuaoobpasHoro nMnynsca. OCTaTouHble CNeKTPbl MOYCUHYCOMAANBHOTO 1
TpanevenaanbHoOro UMMyAbLCOB MMELOT NMOBTOPSIOLLMECS HYNEBble 3HAYEHWS, HAaYMHasA C OTHOCUTENbHO HU3KMX YacToT,
npn6an3nNTenbHO ¢ fD — |. 3T0 06yCNOBAEHO CUMMETPUEN 3TUX UMMYNLCOB U ABNSAETCA 60NbLIVM HE[OCTATKOM C TOY-
KW 3peHMs BOCMPOU3BOANMOCTM UCMbITaHUA. Hanbonblune N3MeHeHWs B ANUTENbHOCTU UMMYNbCa WM €ro CUMMET-
pUM MOTYT BbI3BaTb 3HAUYNTENbHbIE U3MEHEHUS B OCTATOYHOM OTK/IMKE W NAIOT PasfiNyHble PesysnbTaTbl UCMbITaHWIA.

Ha BbICOKMX YacToTax Haya/lbHble CMEKTPbl CTPEMATCA K abiakc/A = 1.8 OCTaTOYHble — K HYN0. 3TO NOACHAETCA
TEM. YTO Macca Ha 0Y€eHb XXECTKOW NPY>XXUHe TOYHO CnedyeT 3a HapacTaHUeM YCKOPeHMs UMMynbca Bo3byXxaeHus. [aH-
HOe MoMIoKeHMe CnpaBefIMBO /1A BCeX (DOPM MMMY/bCa, MMEKLUX KOHEYHOe BpeMs HapacTaHua U cnaga.

B4. BnusHue nynbcauuii

KonebatenbHble CUCrCXLWL € MasbiM AeMnduMpoBaHNeM unu 6e3 feMnpupoBaHns O4eHb YyBCTBUTE/bHbI K Ny/b-
caumu. Mpumep BAMSHWS Ny/bCaLMW Ha YAApHbIV CMEKTP NOMYCUHYCOUAANBHOTO MMMY/bca NokasaH Ha puc. 11. Cur-
Han nynbcaumii yactotoir 460 Iy v amnanTygoit 50 M c-2 (5 g,> HaNOXeH Ha NONYCUHYCOMAaNbHbIA UMNYNLC C
HOMWHanbHbIM ycKopeHuem 500 m c-2 (50 ga> n gautenbHocTbio 11 mc (nynbcaums 10 %. Q = 5) U N0 OKOHYaHUK
[elicTBMA UMMNyNbca Nynbcaums 3aTyXaeT ¢ Ko3h(MUUEHTOM AeMNpUpPoBaHUS 10 %.

JTOT CyMMapHbIA CUTHaN BOCMPOM3BOAWNT TEOPETUYECKUI UMNYNbC, NOAOGHBIA TOMY, KOTOPbIA MOXHO NOny-
UMTb Ha yfapHbIX YCTaHOBKax. BAusHuWe nynbcauuii, Kak MOXHO BUAETb, OCOBEHHO 3HAYMTE/IbLHO HA OCTATOYHBbII
cnekTp. Mpu yBennyeHnn nynbcauun o 20 % YBEIUMYMBAETCH MaKCHMasbHOE 3HauyeHue MuKa NpUeAn3nTenbHO 4O

= 4. B cuny BbILWENU3N0XEHHOro NynbcaLun nNo BO3MOXHOCTY cnefyeT usberarb, YToObl COXPaHUTb BOCNPOU3-
BOAVMMOCTb MCMbITaHWUA.

BnusHve nynbcaumii B HU3KOYACTOTHOM AnanasoHe (raefD < 0.2» He3HauMTenbHoe. B guanasoHe 6onee BbiCO-
KUX 4acToT (raefD 2 0.2) UMEerTCs MUKKM Ha YacToTe My/bCauuu, NpuyeM OTKANK YBENUUMBAETCA Ha 60nee BbICOKUX
yacToTax M CTPEMWTCH K MOCTOSHHOW amnauTyfe nynbcauuun. MNynbcauus Bcerga okasbiBaeT 6Gosbluee BAWSHWE Ha
OCTATOYHbIA CMNEKTP, YEM Ha HayanbHbIA. HayanbHbIi cniekTp Ans GopM MMMy/bca C MasbiM BPEMEHEM HapacTaHus
(TpanewuenganbHbIA UMAYbC) YYBCTBUTENEH TOMbKO K MyNbCalMU Ha BbICOKOW yacToTe. HauyanbHbIi CNeKTp Nuioob-
pasHOro MmMybca OYeHb YyBCTBUTENEH K My/bCauuMy Mo BCeMY AManasoHy MPOMEXYTOUHbIX U BbICOKMX 4acToT.

Mynbcaums, koTopas cnabo Ae)opMMpoBaHa, MMeeT MecTO B TeueHve 60/1bLIOr0 Neprosa BPeEMeHU Noc/ie OKOH-
YaHUs UMNyNbca U MOXET 3HAUYUTENIbHO BAMATb HA OCTATOYHBIA CNEKTP.

Mpu M36bLITOYHON Nynbcaunmn pesynbTaTbl UCMbITAHWIA Ha BO3LENCTBME yAapa MOTYT pe3ko OTAMYaThCs Or pe-
3y/IbTATOB. MOMYYEHHbIX MPU UCNbITAHMAX, NPU KOTOPbIX My/bCaumna HaxoamuTCs B Npefenax 4onyckos. lMpeanonaraeT-
CS. YTO JOMYCKN B 30HE HOMWUHa/IbHbIX (HOPM MMMYbCOB JOMKHbI BKIKOYATh B CEOS AOMYCTUMYHO My/bCaLMio TaK e,
Kak ¥ gpyrve uckaxeHus Gpopmbl.

B5. BocnpoussegeHne BO3LENCTBUIA PasnnyHbIX YAAPHbIX UMMAY/bCOB OAMHOYHBIM

PekomeHayemMble yAapHble UMMYbCbl MpefHa3HayeHbl HC f/19 BOCNPOW3BELEHWUSA YAapoB, BCTPEUAIOLUXCA Ha
NpakTuKe, a fNs BOCNPOU3BEAEHUS PeaKLniA BHELLIHWUX OKPYXXatOLWMX BO3aeicTBuiA. Ans ncnbiTaHUi Ha Bo3sdelicTBue
yfAapa Heo6X0AMMO pacCMOTPeHME CMEKTPOB Y/apa B peasibHbIX OKPYXKaOLLMX BHELLHMX ycnoBuax. OAHaKo, 3T cBefe-
HUS OrPaHNYeHbl 1 CBefieHbl K CTAaTUYECKOMY pacnpeenieHnio MMKOBbIX YCKOPEHWIA MW K BbIYUCIEHUIO Npeanonarae-
MOr0 YPOBHA YCKOPEHUA.

YacTo BO3MOXHO BOCMPOW3BECTN IP(EKT BO3AEHCTBNSA HECKONbKNX YAapOB pasUyHO/ NUKOBOA aMnanTyabl n
M3MEHAIOLLEICA ANNTENbHOCTU OAHUM YAapHLIM BO3LEACTBUEM.

pacivky Ha puc. 12 fal0T BO3MOXKHOCTb CPaBHUTb CNEKTPbI OTKMKA PsAa N0NYCUHYCOMAANbHBIX UMMYbCOB CO
CMeKTpamMmn OTKIMKa OAMHOYHOIO MMMYNbCa TPEYroNbHOWM (hopMbl C 60Nee BbICOKUM YPOBHEM YCKOPEHUS.

Ha rpadvke BUAHO 3HauUTeNbHOE NepeKpbITHe CNEKTPa PAga NoNyCUMHYCcoMAanbHbIX UMMYAbCOB NI006PasHbIM
MMMYNbCOM C HECKOMbKO 60nbLUel aMnanTyAoi.
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MPNNOXEHWE C
Pekomengyemoe

CPABHEHWE PA3/INUHbIX BUOOB UCMBbITAHUA HA BO3AEVNCTBWUE YOAPHbBIX HAMPY30K

VcnbiTaHne Ea 1 pyKoBOACTBO.
OJMHOYHbIN ynap
(M3K 68-2-27)
(FOCT 28213)
McnbiTaHne Eb 1 pyKOBOACTBO.
MHOrokpaTHble yaapbl
(M3K 68-2-29)
(FOCT 28215)
WcnbiTaHne Ec. MageHne n onpo-
KWAblBaHWe. NpefHa3HayeHHoe.B
OCHOBHOM, AN annapatypsbl
(M3K 68-2-31)
(FOCT 28217)
McnbiTaHne Ed. CBo60aHOE NageHue
(M3K 68-2-32)
(FOCT 28218)
MeTog 1 — CBob6ofHOe nageHue
WMcnbiTaHne Ed. CBo6oaHOe nageHue
(M3K 68-2-32)
(FOCT 28218)
MeTog 2. CBo60aHOE NajeHue,
noBTOpsieMOoe
McnbiTaHne EC U pyKOBOACTBO.
TpaHcnopTHas TpsAcka
(M3K 68-2-55)*

MpefHasHauYeHo ANs BOCNPOM3BEAEHWS BO3AeCTBMI HEMOBTOPSEMbIX Yaa-
poB, KOTOpbIE MOFYT UMETb MECTO B MPOLIECCE TPAHCMOPTUPOBAHUS MU IKC-
nAyaTalMn 3M1eMEHTOB M annapaTtypbl

MpefHasHaueHo AN BOCMPOU3BEAEHNS BO3LENCTBUI MOBTOPSIOLMXCS Yaa-
pOB, KOTOPbIE MOTYT MMETb MECTO B MPOLIECCe TPAHCMOPTMPOBaHMS annapa-
Typbl WM 3MEMEHTOB WAW KOTAa MocrefHWe YCTaHOB/EHbI Ha PasfNuHbIX
BMAX TPAHCMOPTHbIX CPEACTB

McnbiTaHue, npegHa3HauyeHHOe NS OLEeHKM YCTOUMBOCTM annapaTypbl K
BO3E/CTBUIO YAAPOB UM TOMYKOB MPW PEMOHTHBIX paGoTax Uan s OLeH-
KM HeGPEeXHOM YCTaHOBKM Ha pa6ouuii CTon MM BepcTak

WcnbiTaHue, npejHasHaYeHHOe 1S OLEHKU BO3AEKCTBWIA NadeHWii, KoTo-
pble MOTYT MMeTb MECTO B pe3y/bTaTe He6peXHOro o6palleHns. McnbiTaHne
MOXET TaKXXe MPUMEHSTLCS AN ONpPeaeneHns CTeneHn NPOYHOCTH

MpeaHasHa4YeHo ANs BOCNPOM3BEEHNS BO3LeNCTBUIA NOBTOPSEMbIX YAapoB,
KOTOPbIM MOTYT MOABEPraTbCs onpefeneHHble BUAbI 06pa3LoB, Hanpumep,
COEAMHUTENN

MpegHasHaveHo Ang MMUTaLMW YCNOBUIA CnyyaliHbIX YAapoB, BO3AENCTBYIO-
LWMX Ha 06pas3Lbl, KOTOPble MOTYT MEepPeBO3UTHLCA He3aKpenaeHHbIMU Konec-
HbIM TPAHCMOPTOM, ABMTAlOLLMMCSA MO NepeceyYeHHOR MecTHOCTU

WcnbiTaHWe Ha Bo3delicTBUE 0ANHOYHOTO U MHOTOKPATHbIX YAApoB NMPOBOAMTCSA Ha 06pasLiax, 3aKpenneHHbIX Ha
UCNbITaTeNbHOW YCTaHOBKE. McnbiTaHne Ha BO3Ae/CTBME NMaeHUs 1 ONPOKWUAbIBaHWS, CBOGOAHOTO NajeHUs U TpaHc-
MOPLUOI TPACKU MPOBOAWTCS HA He3aKpemnaeHHbIX 06pasuax.

O60o3HaueHns K puc. 1,21 3
— — — HOMUHa/bHbIA VMMY/ILC;
npesenbl AOMyCKOB:

MrNoo6pasHbIli UMMYLC
C NUKOM Ha KOHLie

BPEMA UHTErpMpoOBaHnA

D —/IMTeNIbHOCTb HOMWHa/IbHOrO UM-

nyrbca:

J1—TNWNKOBOE YCKOpeHe HOMUHaIbHOTo

MmNy neCa,

[ —MVHWUMabHOE BPeMsi, B TeueHue
KOTOpOro wWMnNynbC fo/mkeH KOH ¢ - 7/
TPONMPONUTLCA ANA YPoH. TAVge ~

PyCMUX Ha 06bIYHast yapHOV ycTa-

KOBKe,

[} —MWHAMAHOE  BpeMs, B TeueHue
KOIOPOro  WMMy/bC AOMKEM KO

oM)

r.sn

|panponaTben A5 YAAPOoB, reHe-
PUpYEMbIX C MOMOLLBIO BVGP<EHE-

patopa
Puc. 1

6M-Tr

Pa3pa6oTKa rocyapCTBEHHOro CTaHAapTa He MpefycMOTpeHa.
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Monycrblycouaanbubiii UMMYbC

TpaneLenaansHbli UMAYLC

Puc. 3

YacToTHas XapakTepucTuka U>MepUTCbUOIA CUCTEMbI

Puc. 4



FOCT 28213-89 C. 15

YacToTa, BblilLe

BepxHsa yactoTa KOTOPOI OTKINK
[JutensHocTb HipiiAR actora cpesa. My répesa. KIn MOXKe3 gsenqunasbcn
UMMyrbCa, MC Goree rintoc 146. Ky,

n h n "
0.2 20 120 20 40
05 10 50 15 30
1 4 20 10 20
3 2 10 5 10
6 1 4 2 4
1 0.5 2 1 2
18130 0.2 1 1 2

MpumeyaHue. [ng ynapoB AMTENbHOCTbIO, PaBHOW MM MeHblle 0.5 MC, 3Ha4YeHMs 4acToT /3 W/x MOryT

6bITb 63 HEOGXOAMMOCTY CAMLLIKOM BbICOKMMMW. B 3TOM cnyyae B cooTeTcTBYHOLWEl HT/J MOXeT 6biTb YKasaHO UC-
No/b30BaHWe [PYryX 3HAYeHW 3TUX YacToT.

YhapHbliA CNeKTp MiN006pasHOro UMMYNbCa C MHKOM Ha KOHLE

MopmunpoBanHbIn .
MaKCUMasibHbIli  MakcumasibHbIi

0T KNUK OT KUK Ansa A- b90mc

| —HayanbHbIA: R —OCTaTOYHbIA

PUC. 5
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Y,qapruZ CMEeKTp CUMMETPUYHOIO NONYyCMHYCOUNa/IbHOro nMnynbca

HopmupoBaHHbIit .
MaKcumanbHblli  MakcuManbHbI i
OT KUK OTKNUK oA A ¥90He ¥

| — HaYa/bHbI; A —OCTaTOUHbIVA

PUC. 6

Y,D,aprI[/ll CMEKTP CUMMETPUYHOK TpaneuenianbHOro nmnybca

HopmupoBaHHO .
MaKCUMaslbHbIi  MaKcumasibHbIl
0T KUK OTKAUK Ana A- ¥90mc 2

Puc. 7
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Kopnyc unm 610k, cofepXalimii KonebatenbHble
CUCTEMbI C YacToTamu f\, fo. /3, KOTOpble AaNATCA
MpyYMepaMn Pe3oHaHCHbIX 4acToT

m—viacca:

K — MNOCTOAHHaA NPY>XXWHbI;

X —CMeLleHNe OTHOCUTENbHO CbMKCMpOBaHHOVI CUCTEMbI
KOOpAnHaT

Puc. 8

Bo36yxaatoLmii Mnynbc OTKANKKN N PE3OHAHCHBIX 4acToT

O603HaveHns K puc. 9a. 96. 9c:
a —YCKOpEHME;
N1 —BeNUMHA NMKOBOTO YCKOPEHWS /151 BO3GY)KALOLLE-
ro MMMy bCa:
O —[MTe/TbHOCTb BO3GY>XKAAOLLIETO UMMY/IbCa:
awke —3KCTPEMa/IbHbIE 3HAUEHWs! OTK/IKA YCKOPEHNS.
¢/ —NONOXUTENbHbIVA HaYaIbHBIA YAPHBIA CIEKTP.
' K —MONOXMUTENbHbI OCTATOYHbIA YAAPHbINA CrEKTP.
— —OTpULaTENbHBIA HaYa/IbHbIA YAAPHBIA CREKTP;
—J1—0TpYLATENbHBIA OCTATOUHbINA YAAPHBIA CNEKTP

Puc. 9a

Puc. 96
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CneKTpbl, KOTOpble MONYYalOTCA B pe3y/ibTaTe OTK/IMKOB
CUCTEMBI, UMetoLLeli 6ECKOHEYHOE YMCO Pe30HAHCHbIX
yacToT. YacToTbl /|. />. /3 NOKa3aHbl Kak KOHEYHble TOUKM
Ha HenpepbIBHbIX KPUBbIX

Kopryc, B KOTOPOM HaxoguTcs cucTema
C 3aTyxaloWymMn Kone6aHusMy ¢ 60MbLINM
KO/IMYECTBOM CTerneHeli cBo6ogb!

Puc. 10

YaapHblii cnekTp NoMycUHYCOMAAbHOTO UMMy bCa C Ny/bcaLyel

Puc.
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YaapHblil CNEKTP MMN006pa3HOro MMMysbca C NMKOM Ha KOHLE ANUTEeNbHOCTbIO 18 Mc
amMnamtygoin 300 u c-2, cpaBHUBAEMbI CO CMEKTPaMU HOMYCUHYCOMUNaIbULIX UMMYILCOB
aMnANTYZoM 200 M C-2, A/MTENbHOCTBIO OT 3 10 20 MC

MakcumanbHbl
0T KUK

0606w eHas vacnoTa fB gna nunoobpasHoro nmnynbca

| — HaYaNbHbIiA:

J1—O0CTaTOUHbIA;

W' —1noo6patHbIi UMMY/bC C MUKOM Ha KoHLe 300 M ¢_J AnniensHocTbIo IS Mc.

A/—nonycuHyconaanbHbiid ummynsc 200 M-C"2 4nTenbHOCTB0 20 Mc;
MOMYyCUHYCOHaaNbHbIM UMY 200 M C 2 IMTENBHOCTBIO S MC;

7 — NOMYCUHYCOMAANLHBIA MMMYNbC 200 M BC*2 AINTENBHOCTLIO 3 MC

Puc. 12
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NMH®OPMALIMOHHBIE JAHHbBIE
1. TloctaHoBneHuem [ocypapctseHHoro kommuteta CCCP no ctaHgaptam ot 15.08.89 Ne 2558 BBefeH B
[ieficTBMe rocyfapcTBeHHblin ctaHgapT CCCP TOCT 28213—89. B ka4eCTBe KOTOPOro HenocpeCcTBEHHO
NPUMEeHEH CTaHAapT MexayHapoaHol AnekTpoTexHuyeckoin Komuccum M3K 68-2-27—87, ¢ 01.03.90

2. CCbINIOYHbIE HOPMATUBHO-TEXHWUYECKWE OOKYMEHTbDI:

O6o3HaueHVe oreyec!BeHHO0

O60XayeHne COOTBETCTBYHOLLErO Pasgen, nogpasgen, MyHKT, 1 KOTOPOM
HOpM a’:"a”ﬂg%ﬁ%'facﬁ; rc%équ(:lg MEHTa, CTaHdapTa MpYBeaeHa CCbika

FOCT 28198—89 M3K 68-1-88 Pa3g. 2. 3
FOCT 28213-89 M3K 68-2-27-87 Mpunoxexune C
FOCT 28215-89 M3K 68-2-29-87 Mpunoxexus A. C
rOCT 28217-89 M3OK 68-2-31-69 MpunoxeHne C
FOCT 28218-89 M3K 68-2-32-75 MpunoxeHne C
FOCT 28231-89 M3K 68-2-47-82 n. 4.3

— M3K 68-2-55-87 MpunoxeHune C

3. 3ameuaHus K BHeapeHuto MOCT 28213—89

TexHunyeckoe cofepxaHue ctaHaapTa MOK 68-2-27—87 «OCHOBHbIE METOAbl UCMbITAHWIA Ha BO3AECTBME
BHELLHMX (hakTopoB. YacTb 2. McnbiTaHus. McnbiTaHne Ea n pykoBoacTBO: OAMHOYHLIA yaap» MPUHK-
MatoT N5 MCMO/b30BaHWA 1 PacnpOCTPaHAT Ha U3AENNSA 3NEKTPOHHON TEXHUKN HapOAHO-XO03ANCTBEH-
HOro HasHaueHus

4. NMEPEU3OAHUME. Asryct 2006 r.

Pefaktop MM. Makcumosa
TeXHUYECKNIA pefakTop B.H. Mpycakosa
KoppekTop B.H BapcNuoaa
KomnbloTepHas BEPCTKa B.W. IpuieHko
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