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NMPEAUCIOBHE

1. OduumansHbie permeHua Wik coranieHus MOK no TexHuyecKHuM BOMpocaM, MOArOTOBICHHbBIE
TEXHUYECCKUMU KOMUTETAMH, B KOTOPBIX NMPEICTABICHBI BCE 3aMHTEPECOBAHHBIE HAIIMOHAJIEHBIE KOMUTE-
THI, BBIPAXKAIOT ¢ BO3MOXHOM TOYHOCTBIO MEXIYHAPOIHYIO COTIACOBAHHYIO TOUKY 3PEHMS MO PaCCMATPH-
BAacMBIM BOIIPOCAM.

2. DTH peleHHs NPEeACTABIIIOT COG0i PEKOMEHAALMH IS MEXAYHAPOIHOIO IO/Ib30BAHHUS H B 9TOM
BUJIE MPUHUMAIOTCS HAIMOHAJIBHBIMH KOMHTETAMH.

3. B uenax comeiicTeust MexayHaponHoi yHudukauuu MOK BeipaxaeT noxenaHue, 4ToObI BCe Ha-
LIMOHAJIBHBIE KOMMTETH TIPUHSUIN HACTOSIIMIT cTaHmapT MOK B kauecTBe CBOETO HAIIMOHAIBLHOTO CTaH-
JapTa, HACKOMBKO 3TO MO3BOJISIOT YCIOBHUS KAXIOH CTPaHHL.

JIo6oe pacxoxneHHe ¢ 3THM cTaHIapToM M 3K m0KHO OBITH IO BO3MOXHOCTH YETKO YKAa3aHO B CO-
OTBETCTBYIOLIMX HALMOHAJBHBIX CTAHIAPTAX.



BBEIJEHUE

Crannapt MBK 68-2-27—87 noarotoeiex Iogkomuterom 50A: «McnbITaHUs HA yOap M BUOPALHIO»
Texuuueckoro komutera 50 MOK «McnbiTaHusa Ha BO3IEHCTBHE BHEITHUX (DAKTOPOB».

TpeThe M3MaHWE CTAHIAPTA 3aMEHAET BTOpOe M3maHue cranmapra MOK 68-2-27 (1972). OHo Bkmo-
yaet ITonpasky Ne 1 (1982) u ITonpaexky Ne 2 (1983).

ConepxaHue HACTOSIIETO CTAHIAPTA OCHOBAHO HA CJICAYIOIINX JOKYMEHTAX:

JIOKYMEHTHI MO MPABHIY WIECTH MECALIEB OTYETH O TOIOCOBAHUH
S50A (IIenTtpasmHoe 610po) 161 50A (IIenrpambsHoe 610po) 168
50A (LlenTpansHoe 6i0po) 162 50A (IlenrpamsHoe 610po) 169

Bonee noapoGHyo HHPOPMAaLIMIO MOXHO HaiiTH B OTY4ETaX O TOJIOCOBAHMM, YKA3aHHBIX BHIILE,
Crargaptel MOK, Ha KOTOpbIE HMEETCS CChUIKA B HACTOSAIIIEM 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

OCHOBHBIE METOMBI HCTILITAHWI Ha BO3AcHCTBHE BHEITHUX (DakTOpoB. YacTh 1. O6LIMe no-
JIOXKEHHS U PYKOBOACTBO.

Yacts 2. UcnibITaHHA.

Hcnrbitanue Eb u pykoBoacTBO: MHOTOKpaTHHIE YIAPhI.

Hcnwoitanue Ec: ITaneHue u onpoKUABIBaHUE, MPEAHA3HAYEHHOE B OCHOBHOM IJIA amiapa-
TYPHL.

Hcnerranue Ed: CeoGonHoe mageHue.

KpenneHue 351eMeHTOB, annaparypbl U APYrHX U3LEAHI B MPOLIECCe TUHAMHYECKHX MCTTbI-
Tauwmii, Bmouas yoap (Ea), MHorokpatHbie yaapsl (Eb), Buopaumio (Fc u Fd), nuHeitnoe
yckopeHnue (Ga) 1 pyKOBOZICTBO.

Hcnwuitanne Ec u pykoBoacTBo. TpaHCHmOpTHAS TpscCKa.

Knaccudukauus BHEITHUX Bo3aeicTByoMMX dakropos. Yacte 3. Kinaccudukauus rpynim
MmapamMeTpOB BHEIIHHUX BO3AECHCTBYIOLIUX (PaKTOPOB M MX CTEMEHEH XECTKOCTH.

Yacte 3. Kimaccudukaiys rpyni mapaMeTpoB BHEITHUX BO3ACHCTBYIOLINX (PaKTOPOB U MX
CTETIEHEH XXEeCTKOCTU. XPaHECHUE.

Yacte 3. Kimaccudukaiysa rpynm mapaMeTpoB BHEIITHUX BO3AEHCTBYIOLIHX (GaKTOPOB U MX
cTeneHe xecrkoctu. HaseMHbIe cpeacTBa MepeIBUKEHMS.
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BBOJHAA YACTH

Hacrosiiee ucnbranue MpUMeHSIeTCS IS 3JICMEHTOB, alnapaTyphl U IPYTHX JIEKTPOTEXHHICCKHX
u3nenuii (gamee — o6pa3LoB), KOTOPEIE BO BPEMS TPAHCTIOPTHPOBAHUS WIH SKCIUTYyaTaLIMH MOABEPTaloTCS
OTHOCHUTENIBHO HEYaCTBIM OOWMHOUYHBEIM yiapam. VIcneITaHHe Ha BO3IEHCTBHE OOHHOYHOTO YIapa MOXET
TaKKe TMPUMEHSTHCS KaK CITOCO0 OTpenesieHNsT KauyecTBa KOHCTPYKLIMH O0paslia, a TakKe OLEHKH €ro
CTPYKTYPHO#M MPOYHOCTU M KaK CPEICTBO KOHTPOJA KadecTBa oOpa3ua. MUcnbiTaHue MpOBOIAT MyTEM BO3-
IEWCTBUS Ha oOpasel] OMMHOYHBIX YIApOB CO CTAHZAPTHBIMM (DOpMaMH MMITYJIbCOB ONPEACIICHHON LH-
TETBHOCTH M ITHMKOBBIM YCKOPEHUEM.

B pa3n. 11 npuBeneH nepeyeHb CBEACHUIT, HCOOXOIMMBIX TSI BKIIIOYCHHUS B COOTBeTCTBYIONIYI0 HTJI,
a B TIPWJIOXKEHUH A — PYKOBOACTBO IO MPOBEICHHUIO UCTIHITAHHIA.

1. OEJb

Llenbio UCTIBITAHUS SIBSIETCS pa3pa60TKa CTaHAAPTHOM METOMMKHU JJISI OMPEACTCHUS CMOCOOHOCTH
obpasua BEIICPXKUBATh 3aJAHHBIC CTEIICHU XECTKOCTU UCMBITAHUS HA BO3ACHCTBUE ONMHOYHOIO yaapa.

2. OBIIIME IMOJOXEHUA

HacTtogmmit ctanmapT pa3paboTaH Ha OCHOBE UCTIBITAHUI 0OPa3loB 3a1aHHBIMH (DOPMaMH YIAPHBIX
HMITYJIECOB. PYKOBOICTBO 1O BHIGOPY ¥ MTPUMEHEHHUIO STHX UMITYJIBCOB TAHO B TIPWJIOKECHHH A, a XapakTe-
PUCTHKM Pa3IUIHEIX (hOPM MMITYJIECOB TIPECTaBlIeHbl B puioxeHnn B. B craHmapte paccMmaTpuBaloTcs
Tpu Buzaa (hopMBI) MMITYJTECOB: TMOTYCUHYCOMTANBHBIN, MIO00Pa3HbIl ¢ MTHKOM Ha KOHLIE UMITYJIbCa M
TpaneueHaaIbHEI. BEIOOp (hOpMBI UMITY/IbCA 3aBHCHT OT MHOTHX (pakTOpoB. TpymHOCTH, BOZHHUKAIOLINE
MPH 3TOM, U TIPEIIOUTUTEIbHEIE (DaKTOPHI, YIMTHIBAEMBIE TIPH BHIGOpE (GOPM UMITYJIbCa, H3IOKEHH B Ha-
CTOsIILEM CTaHmapre (cM. pasd. A3).

W3nanne odumuanbsHoe IlepeneuaTka BoCHpemIeHA

© MH3patenscTBO CTAaHIAPTOB, 1989
© Cranpaptuadopm, 2006
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Ienpio HACTOSIIIETO MCTIBITAHUS SABJISAETCS ONpPenesieHNe MeXaHMYeCKUX AeDeKTOB U (WIH) yXyIlLe-
HUSA 33JaHHBIX XapaKTEPUCTHUK, a TAKXKE UCTIONIb30BAaHUE 3TOM MH(pOpMaIIMu BMECTE C TPeOGOBAaHUSIMM COOT-
BETCTBYIOILLIECH HOPMATUBHO-TEXHUYCCKOM NOKyMeHTauuu (majnee — HTII) mias ompeneneHuss KOHCTPYK-
TUBHOHM MPOYHOCTH 00pPA3LI0B WM KaK CPEICTBO KOHTPOJSA UX KauecTBa (CM. pasm. A2).

DTO HUCMBITAHWE TIABHBIM OOPa3oM IMPUMEHSIOT WIS O0pasuoB 03 YIAKOBKU U IJIS O0pasLoB B
TPAaHCIOPTHOM Tape, KOraa MOCAeAHSIS pacCMaTpUBAETCS KakK 4acTh cCaMOTo o0pasiia.

IIpeononaraercs, 4To yIapHbIE UMITY/IBCH HE BOCTIPOU3BOIST MMITYJILCHI, BOSHHKAIOIIHE B PEATBHBIX
ycnoBuax. TaM, e BO3MOXHO, CTeNeHb XEeCTKOCTH M (popMa yIapHOro MMILY/IbCa, BO3ACHCTBYIOIIETO HA
obpasel, TOMKHBI OBITH TAKUMH, YTOOBI BOCIIPOM3BECTH PEATBbHBIC YCIOBHS TPAHCIIOPTHPOBAHUSA HIM
OKPYXalOLLIMe YCAOBUS, B KOTOPBIX 00pa3el] OyIeT UCTIONB30BAThCS WM YIOBIECTBOPATH TPEOOBAHUSIM KOH-
CTPYKLIMM, €CJTU LIEIbIO UCTIBITAHUIA ABISAETCS OLIEHKA IIPOYHOCTH BCEM KOHCTPYKLIMH (CM. pa3m. A2 u A4).

IIpu nmpoBeAeHUM TAHHOTO MCTIBITAHUSA OOpa3el] BCerga KpemsT K KPErmeXHOMY MPHCTIOCOOIEHHIO
WJIH BUOPALIMOHHOMY CTOJIY MCIBITATeTBHOM YCTAHOBKH.

Jnst obaeryeHus MONb30BAHUS HACTOSIIUM CTAHOAPTOM B OCHOBHOM YacTH JAHBI CCHUIKH HA COOT-
BETCTBYIOLLIME PA3ACiabl MPUIOXKCHUS A, a B MPUIOXEHUU A — CCBUIKM Ha COOTBETCTBYIOIIHME Pa3leibl
OCHOBHOU 4aCTH CTaHOapTa.

Hacrosuuit cranmapt cienyeT npuMeHaTh coBMecTHO ¢ MBK 68-1 (TOCT 28198).

3. OIIPEJEIEHUA

TepMuHBI, IPUMEHSIEMBIC B HacTOsIIeM cTaHmapre, — nmo MOK 68-1 (IF'OCT 28198).

JIOMOTHUTELHBIE TEPMUHBI U ONIPEACCHUS, MPUBENECHHbBIE HUXKE, MPUMEHSIIOTCA TOJIBKO UISI HACTO-
SILIETO CTaHIapTa.

3.1. Touka KpemieHAs — 4acTh 00Opa3la, HAXOMAILAACS B KOHTAKTE C KPEMEXHBIM MPUCTIOCOOIEHH -
€M WIH CTOJIOM YAAPHOU YCTAaHOBKHU, KOTOpasi OOBIYHO MUCMOJIb3YETCS WIS KperieHHs o0pa3la B peabHbIX
YCIOBUSIX.

3.2. IIpoBepouHas TOYKa — TOUYKA KPEIUICHHS, ONMMKAMIIAA K LIEHTPY MOBEPXHOCTH CTOJIA YIAPHOI
YCTAHOBKH; €CJIM UMECTCA APYyrasi TOYKa, 060Jiee KEeCTKO CBA3aHHAS CO CTOJIOM BUOPALIMOHHOM YCTAaHOBKH,
TO 3Ta TOUYKA SIBJIIETCA MPOBEPOUYHOI.

IIpumMeuanue. D10 onpeaeneHne NPUMEHSIOT B CITy4ae, KOTIa MPEeAyCMaTPHUBAeTCA TOIBKO OMHA NPOBEPOY-
Has Touka. JIpyrue CTaHIApTHl TAKXKE COAEPXKAT ONMPEACACHIE TEPMHUHA «IIPOBEPOYHAs TOUYKA», KOTOPOE MPUMEHSIOT B
CIIy4asix, KOIaa IpeaycMaTpHUBaeTCss KOHTPOJIb HCIIBITAHUS C TIOMOLUBIO HECKOJIBKHX MPOBEPOYHBIX TOUYEK (60blLe Of1-
HOI).

3.3, Crenenb XeCTKOCTH yAapa — KOMOHHALUSA MUKOBOTO YCKOPEHMS U JUIMTEIbHOCTH HOMUHAJTb-
HOTO UMIyJbCA.

3.4. N3zmeHenue cxopocTa (MMIYJIECA YIAPHOTO YCKOPEHUST) — aGCOMIOTHOE 3HAYEHHE MTHOBEHHOTO
TMPUPALIEHUS CKOPOCTH BO BPEMEHH OT NMPHJIOXKEHHOTO YCKOPEHHUSI.

IIpumeyanue. U3MCHEHHE CKOPOCTH OOBIYHO CYMTAIOT MTHOBEHHBIM, €CJIH OHO HMEET MECTO BO BPEMEHH,
KOTOPOC MaJIO IO CPAaBHCHUIO C OCHOBHBIM HHTCPECYIOILNMM NEPHUOIOM.

3.5. g, — cTaHmapTHOE YyCKOpeHHe, OOYCIOBIEHHOE 3eMHOI TpaBHTallMell, KOTOPOE U3MEHSIETCS B
3aBUCHMMOCTH OT BBICOTHI M TeorpadprueCcKoi LIMPOTHI.

IIpuMmeuanue. B HacTodIIEM CTaHOAPTE 3HAYEHME g, OKPYIIIEHO AO OMMXAMIIECTO LIEJOr0 M COCTABISICT
10 M-c2.

4. OIMNCAHUME UCHBITATEIBHOI'O OBOPYJIOBAHMA

4.1. Tpebyembie XapaKTepACTHKH

Korma ymapHas yctaHoBKa M (WJIM) KPEeNeXHOe MPUCMOCOONCHUE HArpyXeHbl 00pa3LoM, BO3ACH-
CTBYIOLIME YAApHBIE UMITYJBCH B MPOBEPOYHOM TOUKE HOMKHBI UMETh BPEMEHHYIO 3aBHCHMOCTH HOMH-
HAJIBHOTO YCKOPEHUS, aMNPOKCHMHPYEMYIO OIHOM M3 KPMBBIX, MPEACTABICHHBIX HA puc. 1, 2 1 3.

4.1.1. OcHoBHBIE (hOPMBI HMITYJIECOB

HcTHHOEe 3HAUYEHHE PeaIbHOTO MMITYJIbCA IOKHO ObITh B MpeAesiaXx AOMYyCKOB, MOKa3aHHBIX
CIUIOUTHBIMU JIMHUSIMU HA COOTBETCTBYIOIIMX PHUCYHKAX.

IIpuMmeuvaHnwue. B ciydae, Korga NpakTHIYeCK HEBO3MOXHO MOMYYUTh UMITYJIBC B IIpeenax yKasaHHbIX JO-
nyckos B HT]I, Ha usnenue, DomkHA ObITh peKOMCHIOBAHA APYTras METOAMKA (CM. pa3i. AS).
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PexoMennyembie hOpMBI UMITYJIBCOB TIpeaACTaBACHBI HIXE. [TOpSAIOK MX nmepeyrcaeHus He O3HaYaeT
HUKAKOM NpPEeANOYTUTENBHOCTH.

ITnnooOpa3Hblii ¢ MUKOM HA KOHLIE MMITYJIbCA: ACUMMETPHYHBIA TPEYTOMbHHUK C MAJILIM BPEMEHEM
CMaja, Kak yKa3aHo Ha pHuc. 1.

IMonycuHycOMIaNbHBIA: OIUH MOJYIEPHON CHHYCOMAAJIBHOIO CHTHAMA, KaK YKa3aHO Ha pHucC. 2.

TpaneueunanbHbIN: CHMMETPUYHAS TpaNelUs ¢ MAJIBIM BPEMEHEM MObEMA M CIMAafa, KaK YKa3aHO Ha
puc. 3.

4.1.2. JlomyCKu Ha H3MEHEHHE CKOPOCTH

Jlnst Bcex opM MMITyJIbCa ACHCTBUTEILHOC M3MEHEHHE CKOPOCTH JOJDKHO HAXOAMTHCA B MpeEAeiiax
+ 15 % COOTBETCTBYIOIIETO0 HOMHUHAILHOIO MMIIYJIBCA.

B TOM cnyyae, KOrga M3MEHEHHE CKOPOCTH OIPEACISIOT MHTETPUPOBAHMEM PEeaIbHOrO MMITYJIbCA,
OHO JTOJDKHO TIPOBOIHTECSA B npeaenax ot 0,4 D mo nadama mmmynesca a0 0,1 D mocie Bo30eiiCTBHA HMITYJTb-
ca, tae D — mIuTeIbBHOCTh HOMHMHAJIBHOTO MMITYJThCA.

IIpuMecuanue. Ecim momyck Ha I3MCHCHHE CKOPOCTH HEJTb35 00CCTICYMTH 0€3 MPHMMEHEHHA CNIEIIHAIbHOTO
Ioporocrosmero odopynopanusi, B coorBercTBylomeii HTJ/l momkHa ObITh pEeKOMEHIOBaHA Opyrasi METOOUKA (CM.
pasm. AS, A6).

4.1.3. TIlonepeuyHoe OBHXCHHE

TTonoxXuTenbHBINH UM OTPULATE/IBHBIN MUK YCKOPEHUS B TIPOBEPOYHOM TOUKE B HANpaBIeHHU, MEp-
MEHIUKYISPHOM 3aIaHHOMY BO3IeHCTBHIO yAapa, He AO/LKEH npeBuiuaTh 30 % MUKOBOro YCKOPEHHS HO-
MHWHAJIBLHOTO UMITYJIbCA B 33JaHHOM HamNpaBICHUU MPHU €ro ONPEICICHUU U3MEPUTEILHOM CUCTEMOM B CO-
OTBETCTBMH C M. 4.2 (cM. pasm. AS).

IIpuMmevanue. Ecam monmycku Ha IOMEPEYHOC NBIKCHHE HENIB3S OOCCIICUMTH B TPEOYEMBIX TPCHCHax, B
HT/l Ha w3menwsi 1oKHA OBITh PEKOMEHIOBaHA APYyrasi METOAMKA (CM. pa3a. AS).

4.2. W3mepureibHAs CHCTEMA

XapakTepUCTUKH U3MEPUTETBHON CUCTEMBL IOJDKHBI OBITh TAKMMM, YTOOBI MOXXHO OBbLIO OTNPEAETUTD,
YTO UCTMHHOE 3HAYCHMHE NECHCTBUTEIABHOTO UMITYJbCA B MPEANONAracMOM HampaBJICHUM B MOBEPOUYHOM
TOYKE HAXOAMTCA B Mpenesiax AOMyCKOB, YKa3aHHBIX Ha puc. 1—3 m. 4.1.1.

YacToTHAS XapaKTepHUCTHUKA BCEi M3MEPHTEIIEHOM CHCTEMBI, BKJIIOUAS AKCEJIEPOMETP, MOXET OKa3aTh
3HAUUTEABHOE BAUSHUE HA TOUHOCTh U3MEPECHHUS M AOJDKHA HAXOAMTHCA B Mpeaesiax IOMyCKOB, YKa3aHHBIX
Ha puc. 4 (cM. pasn. A4).

4.3. Kpennenue

Bo Bpemst BBIIEpKKU 00pa3el] MOKeH OBITh 3aKPETUIEH Ha KPEMEeXXHOM MPUCTIOCOONIEHUH WIH CTOJNE
YIAPHOTO CTeHAa OOBIYHBIMM CPeICTBAMM KperieHHsA. TpeGoBaHHA K KpermieHuIM — nmo MBK 68-2-47
(TOCT 28231).

5. CTEIIEHU XECTKOCTH

B cootsercrByiomeit HT]I momxnabl O6ITh yKa3aHBI Kak dopMa yoIapHOTO UMIYAbCA, TaK M CTETICHD
JKECTKOCTH ucnbITaHust. Cienyer BHIOpaTh OAHY U3 (hOPM YIAPHOTO MUMITYJIbCA, YKa3aHHBIX B 1. 4.1.1, u
CTEMEHB XECTKOCTHU 1O Ta0. 1. ECi HE OroBOpeHO 0000, TO TOMXHO OBITE BBIGPAHO OIHO U3 COYETAHMIA,
npeacTaBiIeHHoE B Ta0J. 1 Ha omHOM MHNHK. [IpennmouTUTeIbHEIE COYETAaHHS MOAYEPKHYTH. KpoMe Toro, B
TaOJIMIIC TAKXE MPEACTABICHO COOTBETCTBYIOIICE H3MCHEHHE CKOPOCTH (CM. pa3md. A4).

Il puMeganue. Ecim Bo3neiicTBIE M3BECTHOM OKpYXKAlOLUei CpeAbl HEMb3S BOCTIPOU3BECTH C MOMOLBIO CTC-
TICHEH XeCTKOCTH, MPSACTAaBICHHEBIX B Ta0M. 1, B cooTBeTcTByI01UCi HT/ MOXET OBITh YKa3aHa peKOMEHIyeMasl CTe-
TICHb XCCTKOCTH, TIPUMCHSIEMasi B COYETAHMM C ONHOM M3 (HopM HMMIynbca, MPEACTAaBIACHHBIX Ha puc. 1, 2 u 3
(cM. pasn. A4).
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Yckopenne U AIMTEIBHOCTh HMITYJIhCA

Ta6auua 1

COOTBETCTBYIOILEE U3MEHEHIE CKOPOCTH UMITYIbCa AV, M - €L
CooTBeTCTBYIOIIAA
[InkoBOE yCKOpeHue JUTUTENTBHOCTD
A, g, (M-c7?) HOMMHATBHOTO TOMYCHHYCOM- [HI006pasHOre ¢
ummybca D, Mc JATEHOTO TMKOM Ha KOHIIe TpamnenenIaIbHOrO
’ Av =2 AD x107 HMITYJIBCa Av=0,94D-1073
n Av = 0,54D x 1073
5 (50) 30 1,0 - —
15 (150) 11 1,0 0,8 1,5
30 (300) 18 34 26 4.8
30 (300) 11 2,1 1,6 2,9
30 (300) 6 1,1 0,9 1,6
50 (500 n 3.4 2.7 4.9
50 (500) 3 0,9 0,7 1,3
100 (1000) 11 6,9 5,4 9,7
100 (1000) 6 3.7 2,9 5.3
200 (2000) 6 7,5 5,9 10,6
200 (2000) 3 3,7 2,9 5,3
500 (5000) 1 3.1 — —
1000 (10000) 1 6,2 — —
1500 (15000) 05 4,7 — —
3000 (30000) 0,2 3,7 — —

6. IIPEIBAPUTEJIBHAA BBIIEPXKA

IIpenBapurenbHas BeIIEpXkKa JOLKHA OBITH yKasaHa B cooTBeTcTBylomei HTJI va n3nenus.

7. NEPBOHAYAJIBHBIE U3MEPEHUA

O6pa3en I0MKeH ObITh BU3YAIbHO OCMOTPEH, H3MEPEHHI €T0 Pa3MEPHl M MPOBEPEHO (YHKIIMOHUPO-
BaHHME B COOTBETCTBUM C TPEOOBAaHUAMHU CcooTBeTcTBYIOLIei HT/I.

8. BBIJIEPXKKA

8.1. BoszeiicrBue ynapos

Ecnu B coorBercrByouieii HTI He oroBopeHo 0c000, B KaXXIOM HANpPaBICHUH MO TPEM B3aMMHO
NMEePIICHINKYIIIPHBIM OCSIM 00pa3lia JO/DKHO OBITh MPWIOXEHO TPH MOCEIOBATEALHBIX yaapa, T. €. ofmiee
KOJIMYECTBO YAAPOB HOJDKHO OBITH paBHO 18.

IIpu GONMBILIOM KONMMUYECTBE MACHTHYHBIX OOPAa3LIOB HX MOXHO OPHEHTHPOBATHh TAKMM O0Pa3oM, U4TO-
OBl yHapHl MPUKJIANBIBAIMCH OMHOBPEMEHHO MO OCIM H HalPaRICHHSM, YKAa3aHHBIM BBIIIE, 4 TAKKE B
pasn. A7.

8.2. PaboTocnoco0HOCTh H KOHTPOJIb (DYHKIHOHHPOBAHAS 00pa3na

B cootserctBytowueit HT]I cienyer ykasaTh, HOJKEH JiM OoOpas3elr:

a) (YHKUMOHHPOBATH BO BpeMsi BO3NCHCTBUA yaAapa, HEOOXOIHMM JIM IIPH 3TOM KOHTPOJb €ro pa6o-
YHX XapaKTEPUCTHK U (WJIH)

0) BBIOEPXUBATH YCJIOBHS BO3NCHCTBHUS YIapOB.
I oboux ciyuaeB B coorsercTBytouieit HTJI cieayet ykasaTh KpHTEPHH, HA OCHOBAHHH KOTOPBIX
MOXHO CYIUTb O FOOHOCTH WJIH HETOTHOCTH O0Opasia.
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9. BOCCTAHOBJIEHHUE

B cootsercTBytouieit HT]I mormyckaeTca yKa3wBaTh MEPUOL BOCCTAHOBICHHUS.

10. 3AKTIOYUTEJIBHBIE N3MEPEHUSA

O6pasen] [OMKEH OBITh BU3YATBHO OCMOTPEH, M3MEPEHBI €T0 PA3MEPHL U MIPOBEPEHO DYHKLIMOHUPO-
BAaHUE B COOTBETCTBUU C TpeOOBaHUAMU cOOTBeTCTRYIomei HT/I.

B cootsetcTyromeiit HTJL momkeH GBITh MPEAYCMOTPEH KPHUTEPUIA, IO KOTOPOMY MOXHO CYIUTh O
CTEeTICHW TOIHOCTH OOpasiia.

11. CBEJEHMS, KOTOPBIE CJIENAYET YKA3BIBATH B COOTBETCTBYIOIIEN HT]

Ecmm ykazaHHOE UCTIBITAHKE BKIIIOUEHO B COOTBETCTRYIOLLYI0O HT/I, TO B Heit O/KHEL OBITH IPUBEAE-
HBI CJICAYIONINE TAHHBIE O MEPE HEOOXOMMMOCTH:
Homep pasnena,

MyHKTa
a) ¢opma ummynsca (paso. A3) 4.1.1
0) momycku, ocoOble ciyyau (pasm. AS) 4.1.1
B) M3MEHEHUE CKOPOCTH, O0COOBIE cayyau (pas3m. A6) 412
r) TONEPEYHOE MBMXCHHE, OCOObIE CIyyau 4.1.3
) CMoco0 KPEIUICHUSA 43

€) CTeneHb XeCTKOCTH (pasnm. A4) 5
X) MNpeaBapUTENBHAS BHIICPXKA 6
3) MEepPBOHAYAJIBHBIC U3MEPECHUS 7
M) HanpaB/iCHHs U KOJIMYECTBO YIAapOB, TOJALKO B OCOOBIX Cilyyasix (pasm. A7) 8.
K) paGoTOCIMOCOOHOCTh U KOHTPONb HYHKIIMOHUPOBAHUS H3IETHS 8
JI) KPUTEPHUM TOMHOCTH U OTOPAaKOBKH 8
M) BOCCTAQHOBJIEHHE 9
H) 3aKJIIOUMTEIBHBIE U3MEPEHUS 10

0) BepXHAI yacToTa cpesa (pass. AS) puc. 4



C. 6 TOCT 28213—89

IIPUTIOXEHHUE A
Pexomendyemoe

PYKOBOACTBO

Al. Bseaenue

C MOMOIIBIO 3TOTO MCTIHITAHKSA 00€CTIeunBacTCs BO3ACICTBIE Ha 06pasell, CpaBHIMOE C BO3ACHCTBUSIMU, UMEI0-
MMM MECTO B PEaIbHBIX YCIOBHSIX TPAHCIIOPTUPOBAHMS WITH DKCIUIyaTallii, KOTOPhIe MOTYT OBITh BOCTIPOU3BEIEHEI B
HUCIBITATS/ILHOM JTA0OPAaTOPHH.

BocmponsBencHue peaNlbHBIX YCIOBUI He ABMSICTCS TTAaBHOM 11EJIbI0 HACTOSIIETO MCIIBITAHUS.

IIpuBemeHHBIC B HACTOSIIEM CTAHAAPTE MapaMeTphl CTAaHIAPTH30BAHEI, a IPHEMIIEMbIC TOTYCKHU BBIOpaHBI Ta-
KHUM 00pa3oM, YTOOBI MOXKHO OBIIO TOMYYUTE aHATOTHIHEIC Pe3YALTATHI TPH TIPOBESACHUH UCTIHITAHII B Ta00paTopusax
PA3MYHBIM OOCTYXKMBAIOIINM TIepCOHaNIoM. CTaHIapTH3aINs 3HAYSHH TTapaMeTPOB TIO3BOJISICT TPYIIAPOBATh U3MeC-
JIVSI TIO KaTeTOPHSIM, B COOTBETCTBHH C MX CIIOCOOHOCTBIO BBIMEPXKMBATH ONPEACTCHHBIC CTCTICHH KeCTKOCTH, YKa3aH-
HBIC B HACTOSIIEM CTaHIAPTE.

Jlist yopolieHYs HOb30BaHUA HACTOAIUM NPHIOKCHUECM B HEM IIPUBCICHBI CCHUIKM HA COOTBETCTBYIOIINE Pa3-
JCTbl U1 IMTYHKTBI OCHOBHOI1 JacCTH CTaHIapTa.

A2. OGnacTn NpEMEHEHUS HCIBITAHUS

MHorue 06pasilsl B IPOIlecce SKCIUIYATAIINM TIPH MePEHOCE ¢ MeCTa Ha MEeCTO, a TAaKKe BO BpeMs TPaHCIIOPTHPO-
BaHUSA MOTYT OBITh MOABEPXKEHEI BO3ACUCTBUIO yIapa. DTH yaaphl CHILHO OTIMYAIOTCS APYT OT APYra 1O YPOBHIO U
UMEIOT CJIOXKHYIO npupony. UcbTaHre Ha BO3ACHCTBUE yaapa 00ecrieunBacT yoOOHbBIH METON OMPEICICHHS CIIOCO0-
HOCTH OOpPa3lioB BHIMEPXKWMBATH BO3ACHCTBHE ONMHOYHOTO ymapa. [Iisi TOBTOPSAIOIMMXCS YOApOB HCNBITAHHE IO
MO3SK 68-2-29 (TOCT 28215) apnsetcs Gosee mpuemieMbiM (cM. npwioxenue C).

HcnpiTaHue Ha BO3MEMCTBHE yIapa MOXET OBITh TaKKe UCTIONH30BAHO TSI OIICHKN KOHCTPYKTHBHOM MPOYHOCTH
00pa3IOB TUIA «3JEMEHT» C IIEBI0 IPOBEACHNS MX aTTeCTAllny ¥ (M) KOHTPONs KayecTBa. OOBIYHO B 5TOM CIIydJac
TIPMMEHSIOT YIAPHl ¢ BEICOKMM YPOBHEM YCKOPEHHS, IPH 3TOM IJIABHOM IIENBbIO UCIIHITAHUI SIBASICTCS] BO3ACHCTBHC
OIpeneIeHHON CHIThI Ha BHYTPEHHIOW CTPYKTYPY 06pa3LoB, OCOOCHHO B TOM CIyYac, KOrna y 00pa3inos UMEIOTCS BHYT-
PEHHUE TOJIOCTH (CM. pasn. 2).

Pa3paboTunky, KoTOphIit HaMepeH BKIounTh B HTIl 1aHHOe HcnbITaHKHE, HEOOXOAMMO OOpaTUTh BHUMaHHE Ha
pasn. 11 craHmapra, 4T06BI TapaHTHpoBaTh BKModeHue B HT/I Beeit TpebyeMoit nHdbopMalu.

A3. @opmn nMayIBCOB (pa3a. 2)

B HacTosI1IIeM CTaHIAPTE TMPESACTaBACHBI TPH POPMEBI UMITYILCOB, KOTOPbIE HAXOAAT WHMPOKOE IpUMeHeHue. [l
Leneil MCIBITaHNS MOXeT OBITh MCIONB30BaHa Jobas ¢hopMa UMNYIbCoB (cM. 1. 4.1.1 u 1abm. 1).

TTonycuHycounanbHbBIN UMITYILC MPUMEHSIETCS JUIA BOCIIPOM3BENCHUA yaapa, BOSHUKAIOIIECTO NMPH COyTAPEHUM
WIN PE3KOM TOPMOXKCHUY JTUHECWHON MOABUXHOU CUCTEMBI, HAIPUMED Yyaapa, YNPYroro mo CBOCH CTPYKType.

TpaneuengaJbHbBI UMITYJIEC BBHISBIBAET 00Jice BHICOKMIT OTKJIMK B LIMPOKOM CMEKTPE YACTOT MO CPABHEHMIO C
TIOJTIyCUHYCOMIAIBHBIM. TpanelienaajbHbli NMITYIbC MPUMEHSIETCA B TOM CIyvae, KOTAa LCAbI0 UCTIBITAHUS SBSAETCA
BOCTIPOM3BEACHNE VIAPHBIX BO3ACHCTBHI, TAKHMX, KaK BO BpeMs 3alycKa KOCMHUYECKOTO 30HIA WM CITyTHHKA NMpH ¢ase
«OTCTpEN GOTOB».

IIpuMeuanue. IorycHHYCOMTANBHEIA NMIYIbC ABIACTCS HauboJee pacnpocTpaHeHHbIM. Tpaneiienaaib-
HBI VMIIYJIbC, B OCHOBHOM, IPCIHA3HAYCH IUISl aIllaparyphl.

TTnmooOpa3HEIi UMITYIEC C TUKOM Ha KOHIIE UMEeT 00Jiee pABHOMEPHBII CIIEKTP MO CPABHECHUIO C TIOJIyCHHYCO-
HAOaJbHbIM WIN TPANCUCHIATbHBIM UMITYJIBCOM.

WndopMalisg OTHOCHTEIBHO CIIEKTpa yaapa JUid 5THX TPeX MMIIYJIbCOB MPCACTARICHA B TIPWIOXCHUH B.

B ciyuae, KOTIa CIIEKTP yAapa B YCAOBUAX SKCIIIyaTallMH MM TPAaHCTIOPTHPOBAHMS U3BECTCH, IS BEIOOpa Ham-
6os1€ee NOIXOAAIIEH (HOPMBI MMITYJIbCA CICAYET BOCIOIL3OBATLCS PHC. 5, 6, 7 HACTOSIIICTO CTaHAapTa. B ToM ciydae,
KOTZA CTIEKTpP yAapa B YCIAOBHSIX TPAHCTIOPTUPOBAHUS MJIH SKCIUTyaTallMM HE M3BECTCH, CICAYET COCNAThCA Ha TaOm. 2
HACTOSIILIETO CTAHAAPTA, B KOTOPOH MEPEUNCIECHBI CTENEHH JKECTKOCTH B (POPMBI MMITYJILCOB, MPUMCHSICMBIC TSI pa3-
JIMIHBIX BUIOB TPAHCIIOPTUPOBAHUS Y DKCIUTyaTalluM U3ACIINHA.

Jis u3genuit B yIakoBKe yaapbl, IMEIOLINE MECTO TIPY MEPEHOCKE ¥ TPAHCTIOPTUPOBAHUH, TIO CYICCTBY SIBJISI-
10TCA TPOCTBIMK, YTO AT BO3ZMOXHOCTD TIPH MCIBITAHUAX MPUMCHATh MOMYCHHYCOMTANLHBIM MMITYJIEC, TTapaMETPhI
KOTOPOTO MOXHO OTIPEAENATH 10 HAGMIOOEHUIO N3MECHECHHUSI CKOPOCTH.
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Ad. CreneHn XeCTKOCTH HCTbITAHMA (pasa. 2 U 5)

Tawm, roe BO3MOXHO, CTETIEHU XKECTKOCTH UCIBITaHNA 1 (opMa yIapHOTO UMITY/IbCa, BO3ACHCTBYIOIIME Ha 00pa-
3ell, JOJDKHBI OTIPEACNATECH BHEIIHUMH YCIOBUAME, KOTOPBIM 00pa3ell MOIBEPracTCsl BO BpeMs TPAaHCTIOPTUPOBaHMS
WY SKCIUTyaTalluy, 1100 OHM ONPEACIOTCS TpeOoBaHNEM KOHCTPYKLIMM, €CJIH LIEJIbI0 NCIBITAHUSA ABISETCS OlLleHKa
KOHCTPYKTUBHOM ITPOYHOCTH.

YacTo ycnoBus TPaHCIIOPTUPOBAHUS MOTYT OKa3aThCs 00716€ XKECTKUMH, YeM SKCIUTyaTallMOHHBIE, B STOM Cllyyae
CTEeTIEHb XECTKOCTH MCIBITAHUS TOMKHA COOTBETCTBOBATH YCIOBUSAM TpaHCHOpTHpOoBaHHA. Kasanock 651, UTO B 5TOM
ciydae 00pasell JOKEH MCIIBITEIBATECS TOBKO TI0 CTETIEHM XKECTKOCTH, COOTBETCTBYIOLLEH YCIOBUAM TPaHCTIOPTHPO-
BaHUs, HO C APYTOY CTOPOHEI, MOXKET TIOTPe6OBaTLCS MPOBEpKa GYHKIIMOHUPOBaHUS 00paslia MpH BO3OEHCTBUM BHELL -
HUX YCJIOBMI 3KcIUlyatalimM. B TakoM ciyvae moTpeGyeTcsl NMpOBENECHHME HMCIBITAHMI Ha ygap Kak Ha YC/IOBHS
SKCIUTyaTalluy, TakK ¥ TPaHCTIOPTUPOBAHMUSA ¢ U3MEPEHUEM 3HaUEHHUI ONpeAeNeHHBIX MapaMeTpOB MOcCe MpOBeIeHHS
WCTILITAHUM Ha YCIOBUS TPAHCTIOPTUPOBAHUS M KOHTPOAeM (hyHKLIMOHMPOBaHUS 06pa3Lia B MpoLecce MpOBEACHUA HC-
TIIBITAHUN HAa BO3OCICTBUEC YCIIOBUM SKCIUTyaTalluH.

IIpu Ha3HaYeHNU CTETICHU XKECTKOCTH MCIBITaHUS ClefyeT 0OpaTUTh BHUMaHKUe Ha o0ecreueHre JOCTATOUHOTO
3araca MeXIy CTETICHBIO XXKECTKOCTY HCIBITAHUS U YCIOBHUAMH peajIbHOM OKpyXKalolleil cpeabl.

B TOM ciyuae, Koraa peasibHBIC SKCIUTYaTallMOHHBIE WIM TPAHCIIOPTHEIE YCIOBUA HE U3BECTHBI, HEOOXOIMMYIO
CTEeTIEHb XECTKOCTH CNIeAyeT BeIOUpaTh 13 Taba. 1. Kpome Toro, HeobxommMo caenaTh cChUIKY Ha pasn. B3.

A5, Honyckm

Merton ucCnbITaHNSA, IPUBEACHHEIY B HACTOSIIEM CTaHAApTE, UMEET BHICOKYIO BOCTIPOM3BOAUMOCTD, KOTIA BhI-
TIOTHSIOTCA TPeOOBaHUs K IOITyCKaM B OTHOLIEHUH (HOPMBl UMITYJIbCA, U3MEHEHHUSI CKOPOCTH U TOMEPEYHOTO IBHXKE-
HUS.

OnHako, UMEIOTCSI HEKOTOPEIE MCKTIOUEHUS B OTHOLLEHUH TpeOOBaHMi K HOMyCKaM; OHH, B OCHOBHOM, ITPUME-
HUMBI K 00pa3iiaM ¢ 60/blIoi peakTHBHOM Harpy3koi, Macca U AMHAMHMYECKAs PeakLMsd KOTOPBIX MOTYT MOBIMSITL Ha
XapaKTePHCTHKHU YIAPHOM YCTaHOBKY TaKUM 00pa3oM, UTo TpeGOBaHUS K AOMYCKaM BHITIOJIHUTL HEBO3MOXKHO. B 3TOM
cayvae B cooTBeTcTByIONICH HT/ mo/KHBI OBITh YKa3aHBI 0OJBIINE 3HAYCHHSA TOMYCKOB WM AOJDKHO OBITh YKa3aHo,
YTO TOMYUSHHBIE Pe3YAbTAThl JODKHEI OBITh 3apeTHCTPUPOBaHBI B MPOTOKOJIE HCHBITaHMI (M. . 4.1.1, 4.1.2 n 4.1.3).

IIpn ucnpITaHuy 00pa3LoB ¢ GONBLIOH peakKTUBHOMN Harpyskoid MOXET OKa3aTbCsl HEOOXODMMBIM MPOBEICHHE
TIpeABApUTENHHON BBIZEPKKY IJIST TIPOBEPKU XapaKTepUCTUK Harpy:K€HHOI yZapHoOil yCTaHOBKH. B cinyvae ClOXHBIX
00pa3IoB, KOTIa MMECTCA B HATMYNY OIVH WM OTPaHUYEHHOE KOJTMYECTBO 00Pa3LioB ISl UCIIBITAHUS, NPEABAPUTENb-
HBIE HCTIBITAHHSI MOTYT TIPUBECTHU K YKECTOUCHUIO UCTIBITAHNS M BO3MOXHOMY HEXapaKTEPHOMY KYMYJISITABHOMY pa3-
pyieHno. B 3Tux cayvasx, TaM TI¢ BO3MOXHO, pEKOMEHIYETCSA MPOBECTH MPEABAPUTEIIbHYIO TIPOBEPKY, UCTIONb3YS
XapaKTEPHYI0 MOIEE (HanpuMep, 00pasell, BEILIEIIINA U3 CTPOS) WU, €CJIM TAKOH 00pa3el] OTCYTCTBYET, MOXET OBITh
MCTIOb30BaHa MPOCTPAHCTBEHHAS MOMACTDL TaKOM Xe MacChl M MMEIOIIasl TAKOe XK€ PacHoNOKeHHE LEHTPa TAXECTH.
OnHako CleayeT 3aMETUTh, UTO TIPOCTPAHCTBEHHAS] MOACTH MOXET He MMETh TY XK€ AMHAMMYECKYIO peaKlHIo, YTO H
peaibHast MOIENb.

YacToTHAs XapaKTEPUCTUKA BCCH M3MEPUTETLHOM CHCTEMBI, BKITIOUast aKCEIEPOMETD, SIBISETCA BaXHBIM (akTo-
POM B TIOJIyYeHUH TpeOyeMoil ¢hOpMEI MMITYIbCa M CTETICHH KECTKOCTH; OHa HOJDKHA HaXOAUTLCS B MpeAesiax JOMyc-
KOB, YKAa3aHHBIX Ha puC. 4. B TOM cityuae korna HeoOXOMMMO MCTIONB30BATh (DWITBTP HU3KUX YaCTOT LTSI YMEHBLICHUA
BIUSHUSA HAJIOXEHHBIX KOJeOaHM, BEI3BAHHBIX HATUYNECM B aKCEIEPOMETPE BEICOKOYACTOTHRIX PE30HAHCOB, HEOOXO-
JVMO YY€CTh AMIUTUTYTHBIE 1 (a30BEIE XapaKTEPHUCTUKI N3MEPUTETHHOM CUCTEMBI IJIS1 TOTO, YTOOBI N30eXaTh UcCKaxke-
HUS BOCIIPOU3BOIUMOM (HOpMEI (CM. 11. 4.2).

JI1s1 yIapoB IUIMTETBHOCTBIO, PABHOM 1K MeHblie 0,5 Mc, 3HaYeHUs 4acToT f3 u f;, yKasaHHBIC Ha puc. 4, MOTYT
OBITH 0€3 HEOOXOTUMOCTH CIHIIIKOM BHICOKMMH. B 3TOM ciydyae B cooTBeTcTBYIOIIeH HT/I momxHbI GBITh YKa3aHbI APY-
THe TIpHEMIIeMbIC 3HaUYCHUS (CM. 1I. 4.2).

A6. W3menenue ckopocru (n. 4.1.2)

Jlna Bcex opM UMITYJIECA HEOOXOMMMO YKa3aTh NEHCTBUTEILHOE N3MEHEHUE CKOpocTH. OnpeneneHne n3MeHe-
HUSA CKOPOCTH MOXKXHO ITPOM3BECTH OTHUM M3 HUXECICAYIOLINX CTIOCOOOB:

H3MEPEHNE CKOPOCTH COYAAPEHNS IS YIAPHBIX UMIIYJIbCOB, HE BKIOUYast OTCKOK;

M3MEPEHNEM BHICOTHI TIAEHUSA 1 OTCKOKA, KOTMA MCIOMB3YeTCs] YCTAHOBKA CO CBOGOIHEIM ManeHUEM;

TIyTeM MHTETPHUPOBaHUS KPUBOI YCKOpEeHUE — BpeMs.

Ecimu pekoMeHIyeTCd CIIOco0 MHTETPUPOBAaHMS KPUBOI, TO peaTbHOC N3MEHEHNE CKOPOCTH UMIIY/IbCA, €CIU HE
OTOBOPEHO 0CO00, ONPEACTACTC TTOCPEACTBOM HHTETPHPOBAHNA YIapHOTO UMITYAbca oT 0,4 D 1o Havaia UMIyJbca 10
0,1 D moce OKOHYaHWS BO3NCHCTBYS UMIYIbCA, e D — IIMTEILHOCTh HOMMHAIBHOTO UMIIyIbca. OnpeneacHue u3-
MEHEHUS CKOPOCTH UMITY/IbCA ¢ TIOMOIIBIO METOMA SMCKTPOHHOTO HHTETPUPOBAHUS MOXKET OBITh JOCTATOUHO TPYAHBIM
¥ MOXET NOTpeOOBaTh MPUMEHCHUS CIIOXKHOM YCTaHOBKU. [103TOMY HEOOXOOUMO OLIEHUTH CTOMMOCTE UCTIOIB3YEMOTO
000pyIOBaHMS, TIPSKAC YeM BBHIOPATh STOT METOM.

OnmHa 13 uesneil 3aganns N3MEHEHUs CKOPOCTH M CBA3aHHOM ¢ Hell 30HOH IOIMyCKOB — 3TO CTpeMiIeHue Jabopa-
TOPUIA 110 UCIBITAHUAM T¢HCPUPOBATH UMITYJIBC, DKBUBAJICHTHBII HOMIHATBHOMY UMIIYJIBCY, T. €. OCHOBHOMY MMIIYJIb-
Cy B Ipemenax JONMYCKOB, YKa3aHHBIX Ha puc. 1, 2, 3 Hacrosmiero craHmapra. TakuMm 00pa3soM IONIEPXKUBACTCS
BOCIIPON3BOIUMOCTD UCIILITAHUA.

Jpyras 1enb 3amaHus M3MCHEHHUSI CKOPOCTH CBSI3aHA CO CTIICKTpaM¥ yaapos (CM. pasm. B3).
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A7. Buizepxka (m. 8.1)

OxHVM U3 OCHOBHBIX TpeOOBaHMIT UCIIBITAHNSA ABISICTCS BO3ACHCTBUE TPEX YAAPOB B KAXKIOM M3 IIIECTH HAIIPaB-
aeHuit. Koraa HeT HEOGXOOIUMOCTHY TMPOBOAUTD UCTIBITAHKUE B LUIECTH HANIPABICHUSX, HATIPUMED, BCIICACTBHE CUMMET-
pum o6pa3lia WiK KOrga TOYHO M3BECTHO, UYTO HAIlpaBJICHUE BO3OSHCTBUSA yIapoB MEHbLUE, B cOOoTBeTCTBYIOMIEe HT]I,
MOXeT OBITh YKa3aHO IPYTOe KOJIMUECTBO HAIpaBlIeHU BO3ACHCTBHS, HO KOMUYECTBO YAAPOB B KaXKIOM HATIPABICHUHT
HE IOJIXHO GBITH N3MEHEHO. IIpu 3TOM HeoOX0OMMO yUecTh Takue ¢aKTophl, KakK KOJIMIECTBO MMEIOIIMXCS 00pas3Iion
JUIS1 UCTIBITaHUs, UX CIOXHOCTb, CTOMMOCTb M OPUEHTALIMIO U3OEAUS TIPU SKCIUTyaTalluu.

Tak Kak LebIo NCTIBITAHUS HE SIBISICTCS pa3pylleHue 06pa3LioB, TO B TOM CIydae KOraa UMeeTCs B HATMYHUM TOC-
TaTOYHOE KOJMYESCTBO 00pa3iioB, OHM MOTYT GBITh OPUEHTHUPOBAHEI TAKUM 00pa3oM, UTOOEI TPEOOBAHHS COOTBETCTBY-
fowtet HT]I B oTHOLUIEHUM HaTIpaBIeHU# BO3ACHCTBISA yIapoB 110 OCAM 00pa3iia MOTIY OBITh BBIIOTHEHBI TOCPSICTBOM
BO3IEHCTBUS TPEX YAApOB TOJBKO B ODHOM HAIlpaBICHUU.

B 3aBuCHMMOCTH OT KOTHYECTBA OTHOTUIIHEIX 00Pa3lioB M CPEACTB KpeTUieHUs (OCOOEHHO THIIA «3JIEMEHT») 00-
pa3ilbl MOTYT OBITH OPUEHTUPOBAHbI TAKUM 00pa3oM, uTo TpeGoBaHus cooTseTcTByOMeH HT/I OynyT BEITOMHEHBI TTPH
MUHHUMAIBHOM KOJMYECTBE BO3NEHCTBYIOIMX ynapoB. HampuMep, ecimi nuMeeTcsa 6 06pasiioB, TO IPH KPEIUICHUH OHU
MOTYT GBITH COPHEHTUPOBAHEI 110 6 PATHYHBIM HATIPABICHUSIM, TaK YTO0b TpeGoBaHusa cooTBeTcTByIoNEeil HT] 6butn
BBITTOTHCHBI BO3ACUCTBIEM YIAPOB TOJIBKO B OMHOM HampaBiaeHUU. Ecau xe umeroTes oT 3 1o 5 06pasuos, To yaapbl
HEOOXOMMMO MPHIOKUTH K 3aKPEIUICHHEIM 00pa3iiaM B IBYX HampabiaeHUsX. IIogoGHBIM 00pa3oM WIsi ABYX 00pa3iioB
noTpedyeTcs 3 HAIPABICHUA BO3ICHCTBYS yIapa, a Iid eIMHUYHOIO 00pasiia — BCe 6 HAIPABICHUI BO3IEIICTBYA.

B cnyvae, Korma uMeeTcs TOABKO OAMH 00pa3el] TOKHO GBITh MPIIOKEHO 18 yIapoB, OMHAKO MCTBEITAHWE TTPH
5TOM MPHUMET HECKOJIBKO HETIPENCTaBUTENbHEIN XapakTep. BaxkHo, uto6el paspabotunk cootsetcTByIomeit HT]I Tia-
TEALHO TPOIYMAJ 3TO TONOXKEHUE.

IIPHJIOXEHHE B
Peromendyemoe

VIAPHEIN CIIEKTP ¥ JIPYTME XAPAKTEPUCTHKHA ®OPM NUMITYJIbCA

Beenenne

Jlist ucnoab30BaHMs COBPEMEHHBIX TEXHMYECCKHMX CPECACTB TP UCIIBITAHUM HA yAAp U 00eCneyeHUA BOSMOXKHOC-
TH JAJIBHEHIIECTO YCOBEPILICHCTBOBAHHS YIAPHBIX YCTAHOBOK MCHbITaHNEe Ea yCTaHaBAMBAeT ONHY U3 TPEX BO3MOXKHBIX
dopM ymapHOTO MMTIY/BECA (C YCTAHOBICHHON CTEMEHBIO XECTKOCTH), KOTOPBI BO3ACHCTBYET Ha 00pasell Yuepes ero
TOYKHM KPEIZICHHS M HE CBA3BIBAET UCTIHITAHNE C KOHKPETHBIMY THTIAMM YIAPHEBIX YCTAaHOBOK. Br160op hopMbI mMIyibCca
M CTEIICHH XCCTKOCTH AOJIKEH OCYIUECTBISITHCSI C YUETOM KOHCTPYKIIMM OOpa3La.

Bce MeTombl MOXHO CUMTATh MPHEMJIEMBIMH C TOYKH 3PCHHS BOCIIPOM3BOAMMOCTH OMPEACIEHHBIX YCIOBUM HC-
MBITAHUS U IS KMUTALIUKM PeaIbHBIX YIapHBIX Bo3neicTeuii. Jisi obecrieucHUs: UCIBITAHWIA HA BO3IACHCTBHE yAapa,
KOTOPBIC OYIyT BOCIPOU3BOAUMEI 1 MPAKTHYECKH TOCTOBEPHEL, HCOOXOAUMO MPU CO3TaHMU METOAMKU UCIBITAHUS HA
BO3ICHCTBHC yaapa NMPUHATh BO BHUMAHUC OCHOBHBIC TIOHATHS, KOTOPHIC IPUBOIATCS HUXKE.

Bl. TlonsTue 00 yaapHOM CHeKTpe

YaapHbie CIIEKTPHl YCKOPEHHS pa3TUIHBIX (OPM YIAPHBIX HMITYJICOB PACCMAaTPUBAIOTCS PH pa3paboTKe METO-
OVKH WCIIBITAHUS HA yIap, TakK KaK OHM JAIOT BO MHOTHX MPAKTHUYCCKHMX CAy4YasX MOJHYI0 HHGOPMALUIO O TTOTEHLU-
a7bHOM TOBPEXICHUH, KOTOPOE MOXET BO3HUKHYTh IPH MCIBITAHMM Ha yAap.

YaapHbIil CIIEKTp YCKOPEHUS MOXKHO PacCMaTPHBATh KaK MAKCHMATBHEBIN OTKIMK YCKOPEHHS HA JAHHOE yaap-
HOE BO30YXICHHUE YIIPYTHX HeleMI(PUPOBAHHBIX CHCTEM CO COCPCIOTOYCHHBIMH MacCaMH B BUAE (PyHKIIMM COOCTBEH-
HEBIX YaCTOT THX CHCTCM. MaKCHMAaJIbHOC¢ YCKOPCHHUE KOJNCOATCIBHBIX CHCTEM ONpEaciseT B OONBIIMHCTBE CITy4ach
MAaKCHMAJIbHOE MCXaHHIECKOE HAMPSKEHHC B TOYKAX KPCIUICHHS M MAKCHMAJIBHOE OTHOCHTENBHOC CMELUEHUE MX
VIIPYTHX 3JIEMEHTOB.

JlonycTiM, 4TO KOPIYC, M300paKeHHBI Ha puc. 8, mMOaBEpracTCcs yIapHOMY BO3IEHCTBHIO C OMNPEACICHHOM
¢opMoit UMIyJBCa, T. €. 3aBUCUMOCTBIO YCKOPEHUSA OT BPEMCHH d2xf/dt2 = a(?), Tae Xy — CMCHICHHE OTHOCHTEIBHO
(PHUKCHPOBAHHOM CHCTEMBI KOOPAUHAT. OTKIMKOM CHCTEMBI SIBISIETCS KOJICOaHHE C Ppa3IMYHBIM HAPaCTaHHEM YCKOPe-
HFSL BO BPEMEHH IJI1 MACC M B 3aBUCHMOCTH OT MX PE30HAHCHBIX acToT (fi, /2, A M T. 1.).

Ha puc. 9a B xauecTBe NMPHUMEpPa BO3ACHCTBYIOIICTO MMIIYJIECA TIPCACTABICH UMIIYJIBC C BEMNYHHON MHUKOBOTO
YCKOPEHHUA A M IUIMTSIIBHOCTBIO D, a Ha puc. 90 NPeACTABICHBI COOTBETCTBYIOIINE OTK/IMKH N0 YCKOPEHHIO d’x/de =
= qi(Y) ¥ T. 0. 1)11 PE30HAHCHBIX YacTOT.



rocCrT 28213—89 C. 11

YaapHble CIEKTPH (pUC. 9¢) MOMYYaloTCs B pe3yIbTaTe OTKINKOB CUCTEMBI, MMEIOILEH OECKOHEUHOE YUCIO Pe-
30HAHCHBIX YACTOT, M MPEICTABISIOTCS B BUAC TpadhUKOB 3HAUCHUN MPEACTbHBIX (MaKCUMAIBHBIX ¥ MAHUMATbHBIX)
OTKJIMKOB YCKOPEHHUS Gyaxe HA PUC. 90 KaK ¢GYHKIINN PE3OHAHCHEIX YaCTOT 11 HeqeMI(bHPOBaHHOW MMHENHOM ynpy-
TOM CUCTEMEL.

IToMOXUTENBHBIN HAYaILHBIN YIAPHBIA cieKTp + 1 Ha puc. 9¢ mpeacTasmsieT coboit oTudaloyo MakKCUMaTbHBIX
3HAYEHUH YCKOPEHUH OTKIINKA, BOSHUKAIOLICTO B TICPUON NCHCTBUS MMITYJIbCA B TOM XK€ CaMOM HaNpaBICHUN, YTO U
BO30YXIAIONMNM UMITYIBC Gyare (+1) Ha puc. 96.

ITOIOXUTENBHBIN OCTATOYHBIN YIApHBIN CTIeKTp +R MpencTapiaseT coboi ornbaioiyi0 MaKCUMaabHBIX 3HaYe-
HMI1 YCKOPEHMSI TOTO XK€ CaMOTO OTKINKA, BOZHUKAIOIIETO TTOC/IC OKOHYaHUS UMITYJIbCa ¥ COBMAAAIOLIETO C HUM 110 Ha-
MIPaBACHUIO: Gyaxe (T R).

OTpULATEAbHBIM HAYAIBHBI YIAPHEIN crieKTp —/ IPeaCTaBasieT co00il OrnbaLIy0 MaKCUMATbHBIX 3HAYCHU
YCKOPEHUS OTK/INKA, BO3HHUKAIOIICTO B TIEPUOM, ACHCTBUS UMIIYJIbCA B HAMPaBICHNN, OOPAaTHOM AEMCTBUIO 3TOTO UM-
MyNbCa: Gyaxe (—1).

OTpULATEIBHBIN OCTATOYHBIA YIAPHEIA CTICKTP — R TIpeacTapiseT coO0i Ornbaiomyo MaKCUMAIBHBIX 3HAYEHUI
YCKOPEHUA OTKIIMKE, BO3HMKAIOIICIO ITOC/IC OKOHYAHWS AEVCTBUS UMIIYJIbCAa B HANpPaBICHUM, OOpAaTHOM AEiiCTBHIO
5TOTO UMIIYABCA: Gyare (—R).

Bce 4eThIpe CIEKTpa IPEACTABICHE HA prc. 9¢, TIe, KPOME TOTO, OTMEUYEHBI PE30HAHCHBIE YaCTOTH KOPIyca.

Tak Kak 3aTyxXaHue UMIYIbCa TIPEAIONaracTcss paBHEIM HYJTIO, OTKIIMK TMOCJIE BO3AEHUCTBUSI UMIY/IbCA MPEACTAB-
JIeT CO00M YCTOMUIMBOE CHHYCOMTATBHOE KOJICOaHNE BOKPYT HYJIEBOTO YCKOPeHN. TakuM 00pa3oM, OIOXKUTEIbHBIE
¥ OTPHUIATEIBHEIC OCTATOMHBIC CIICKTPHI YAAPA SIBIISTIOTCS 3¢PKAJIBHEIM OTPaXKCHHUEM IPYT IPyra OTHOCUTENBHO YaCTOT-
HOM OCH MpH M300paKeHNHN YIAPHOTO CIIEKTPa YCKOPECHUS.

OTpULATEIbHBIM HAYATBHBIN CIICKTP BCETAA MCHBILUE IO BEIMUYMHE, YEM MOJOXUTENBHBIN 11 TexX GopM mMm-
IyJBbCa, O KOTOPBIX MACT Peub B JAHHOM TOKyMeHTe. [109TOMYy MeTOIVKa UCTIBITAHNS HA yaap TpeOyeT NPOBCACHNS UC-
NBITAHUIM B O0OMX HATPABICHUSAX BIOJL KaXmoil ocu. MaKcUMaJbHOE YCKOPEHME LTSI COCTABHBIX YacTeil NaHHOM
CHCTEMBI OIIPENENIETCH 3aTeM MONOXKUTEALHBIM HAYaTBHEIM CIIEKTPOM B 000MX HampasicHusix. OTpULATENbHBIA Ha-
YaJIbHBIHM CIIEKTP MO3TOMY HE YIOMUHAETCS JANEE MO TEKCTY HACTOSAIUETO NPUIOXKCHHS.

Orubamwiuas MOIOXKUTENHHOTO HAYAIBHOTO CIIEKTpa M Orudaoliasl OCTATOYHOTO CMEKTPa MOKAa3bIBAIOT MAKCH-
MAaJIBHOE YCKOPCHHE OTKJIMKA MACC, KOTa OBl OHO He BO3HUKIO. OHa HAa3BIBACTCH MAKCUMAIBHEIM OTKIMKOM CIIEKTPA
yaapa. st Toro, yTo0BI IPeACTABUTD OOJICe TIOMHBIC CBECACHYS, HAUAIBHEIN M OCTATOYHBIN CIIEKTPHI M300PaXEHEI OT-
IeapHO. YacTo OBIBAET 3aTPYIHUTEILHO YCTAHOBUTH TOUYHYIO INTUTEABHOCTD U B 3TOM CIy4ae MPAKTHYECKN HEBO3MOX-
HO OMIPEAENTUTD 3TH CIEKTPHl B OTACTBHOCTH.

CrexkTpnl yaapa MOTYT OBITh JIETKO HOPMaJTN30BaHbI 10 MAKCHMATBEHOMY 3HAUEHUIO aMILTUTYABI M JUTUTETBHOCTH
[UTA OIMHAKOBBIX (DOPM YIAPHBIX MMITYIbCOB. ECIIH BMECTO f U @yay BHIOMPAIOT KOOPAMHATHI WKAMKL fD U ayaye/A, TO
CIIEKTPEI YIapa OyIyT HeHCTBUTEC/IBHEI WIS JTIIOOBIX YIAPOB TaKo ke (hopMbl MITy/Ibca. CIEKTPHI, IPEACTABICHHEIE HA
puc. 5, 6,7, 11 1 12, UMEIOT ClIe10BATENIBHO KOOPIUHATHI IKABL: Gyaxe/A KaK GYHKIMIO fD ¥ Gyayc KaK GYHKUHMIO f 1151
YACTHOTO MIPUMEPa IIUTEILHOCTH M TTHKOBOTO YCKOPEHMSI.

B2. Hcnonn3oBaHHe YIAPHBIX CHEKTPOB NMEPBOrO MOPAIKA HA NPAKTHKE

B s/eMeHTax ¥ anmnapaType BHYTPeHHUE STATH MM YaCTH OOBITHO 00pa3yIoT 60Jee CIOKHYIO CHCTEMY, YEM HE-
JeMIPUPOBAHHBIE CUCTEMBI; HAIIPUMED, COSINHECHHEIC TIOCICIOBATCIBHO CUCTEMBI ¢ MHOTUMY CTETICHSIMU CBOOOIEI C
JeMIIbupoOBaHMEM, KaK MoKa3aHo Ha puc. 10. B 3ToM cnyuae konebGaHusl, BBI3BAHHBIC BO3ACUCTBUEM yIapa B OTHO
BHEIIHEH CUCTEME, MOTYT NIPUBECTH K ITOBPEKICHUIO BHYTPCHHEH CHCTEMBI B PE3Y/IBTATE BOSHUKHOBCHMS CBA3AHHBIX
DPE30HAHCHBIX SIBICHMIT. DTH SBJICHUS] MOTYT OBITh OIHMCAHBI CUCTEMOI CTIEKTPOB yAapa BBICLICTO MOpPsiAKa, AeCTBU-
TEALHBIX JUI1 TAHHBIX KOMOMHAIIMH pe30HAHCHEBIX YaCTOT YIPYTUX TOICUCTEM.

Ecny pe30HAHCHBIC YaCTOTHI MOCACIOBATCIBHO COSAMHCHHEBIX CUCTEM 3HAYUTEIBHO OTINYAIOTCS APYT OT ApYra,
TO CIEKTP yAapa IEePBOro MOPSIKa JacT IPUEMICMYIO BO3SMOXHOCTD CPAaBHCHUS MTOTEHLUMAIBHOM pa3pyllalonieil cno-
COOHOCTH yHapoOB Pa3sTUIHBIX (GOPM HMMITYIIbCA.

Hausriciuee yCKOpeHHE BHYTPCHHUX MAcC JOCTHTACTCS TPY BO3OYXKICHUN PE3OHAHCOB BO BpeMsl BO3ACHCTBUA
VMIyJibca. B 3TOM ciyyae BO3HHMKAIOIIME KOAeOaHMS YCKOPEHMsI HAKIAObIBAIOTCS Ha YCKOPEHUE CaMOrO MMIIYJIbCa.
CrenoBaTeIbHO, KaK BUIHO 13 pasn. B3, HanGosmbllas OacHOCTh MOBPEXACHWA B STOH CBA3M OyIeT MpU HAUMEHbBIUEH
IIUTETBHOCTY HAapacTaHUs UMITYJIbCA.

OOGBIYHO JcMI(PUPOBAHKE CHIDKACT OTKIIMK HAa CPEIHMX YaCTOTaX BO BpeMsl HEUCTBUA UMITY/IbCA U HA CPEIHUX U
BEICOKHX Y4CTOTAX ITOCJIC ICHCTBHS UMIIyIbca. JeMrbupoBaHne YMEHBIIACT KaK aMIUTUTYAY, TaK W ITUTCIBHOCTD KO-
1e0aHM ¥ TEM CAMBIM 3aMCTHO CHIDKACT OTKIIMK JTIOOBIX BHYTPEHHUX CUCTEM. B CIUTy BEILIEM3TOKCHHOTO OIIaCHOCTE
MOBPEXIEHUA BCICACTBHE yIapa OOBIYHO MEHBIIE LI CHCTEM ¢ IeMIIpupoBaHueM KOIeOaHMit, YeM 1T CUCTEM ¢ Ma-
JIBIM AEMIIPUPOBAHKEM, OCOOCHHO LIS CUCTEM ¢ GONBLINM YNCIIOM CTeTIeHe cBo60aEl. CIEKTpHI yaapa HeaeMIGbupo-
BaHHBIX CHCTEM MPCICTABISAIOT CO00M Hauboiee XyalIue ciayvau.

CremoBaTe/IbHO, YIAPHBIN CIEKTP YCKOPEHUS HE OIMCHIBACT TOTHOCTBIO OMACHOCTD PA3pyLICHNS, BEI3BAHHOTO
BO3meiflcTBIEM yaapa. TeM He MeHee, 5TO YIPOIUCHHOE MPEACTABIEHUE JA€T BO3MOXHOCTD BEHIOpaTh ONPEACICHHYIO
dbopMy ymapHOTO MMIIyIbCa 711 KOHKPETHOTO Cydasl.

Ilepen cpaBHEHKEM CIICKTPOB YIapa TOYHEIC HCIIBITAHVA Ha BO3ACIICTBIC yaapa HOKHBI OLICHUBATHCS TI0 CTEIIE-
HM BIMSIHHS 00JIe¢ TIPOIO/IKUTETBHEIX KOJICOaHU I OTKIINKA, TIPCACTABJICHHBIX OCTATOYHBIMU CTICKTPAMHU W CPABHUBae-
MBIX ¢ KPaTKOBPEMCHHBIMU KOMEGaHUSIMU OTKJINKA, MPEACTABICHHBIMU HauyadbHBIMU crnekTpamu. OLeHKa AODKHA
HMCXOANTH U3 Hanboee BePOATHLIX BUAOB MTOBPEXKACHUS.
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B3. Yaapubie CmEKTpbl HOMHHAJIBHLIX (hOPM HMIYJIbHCA

YaapHbie CIIEKTPHI YCKOPSHMS PEKOMEHIYEMbBIX HOMMHAIBHEIX (JOPM MMITYJIBCOB IPEICTABICHBI HA PUC. 5, 6 1 7.

®opmMa CIeKTpoB LT M0G0 maHHON (GOPMBI UMIIY/IbCAa HE 3aBUCHUT OT JUTUTEIBHOCTH MMIIYJIbCa BCJICACTBHC
NpUMeHeHN HepasMepHoit mKanel. HopMamin3oBaHHas YacTOTHAs 1IKama fD TIO3BOJISIET ONPeneasiTh YaCTOTHEIC 1IIKa-
JIBI AT mo0oit mmtenbHocTH D. O006IIeHHA 1IKAMa OTKIHKOB dyaxe/A TTO3BOISIET ONPSIACTUTD YPOBEHD YCKOPCHUS
IS TI000TO TTMKOBOTO 3HAYCHUS A.

HaunHas ¢ HU3KUX YacToT U 10 fD < (0,2, HavaNbHBIC CTIEKTPHl MPUMEPHO OTMHAKOBEI, B TO BpeMs KaK OCTaTOY-
HBIE CTIEKTPHI TIOUTH TTPOTIOPIIHOHATLHBI M3MEHEHHUIO CKOPOCTH UMITYIbCA. DTO ABISICTCS MIPUYNHON TOTIOJHUTEIHHO-
TO JOIYyCKa Ha M3MEHEHME CKOPOCTH. Y TpameleaaabHON (HGOPMBI NMITYIbCa HMEET MeCTO Hanboblliee N3MCHCHNE
CKOPOCTH O] DaHHOIO0 MakKCUMaJIbHOTO YCKOPCHUA U NJIUTCIbHOCTH.

B mranazone mpoMeXyTOIHBIX 4acToT (0,2 < fD < 10 HavaabHBIH CTIEKTp UMEET Pa3TMIHbBIH YPOBEHD OTKJINKA, KO-
TOPBIi, B OCHOBHOM, 3aBUCHUT OT BPEMECHW HapaCcTaHUsl UMITyJibca. Y MIoo0pa3Hoit ¢GopMbl NMITYIbca CaMOe GOJBILIOE
BpeMsl HapacTaHus (pUC. 5) ¥ caMblii HU3KWH OTKJIWK ISl JAHHON aMIUTMTYIbl UMITYJIbCA; Y TPaNeeUIIBHOTO M-
TyJIbCa, KAK BUIHO U3 PUC. 7, cCaMblil BBICOKWH OTKJIVK ISl NAaHHOW aMTUTUTYIBI BCJIENCTBUE MaJIOTO BPEMEHU HapacTa-
HHUS ¥ TJIOCKOM BEPIIMHEI, YTO TIO3BOMSIET AaXe KONMCOAaHUAM HU3KON YacTOTHl JOCTUTHYTh MaKCHMYyMa, TIpeXIe IeM
TIPOM3OMAET CIIaJ aMIUTUTYAbl UMITYJIbca. OCTaTOYHBIN CTIEKTP MUI000Pa3HOTO UMITYJIbCa UMEET OTHOCUTEIBHO BBICO-
KU YPOBEHB, 4 €TO KPHBasi JOCTUTAET TIEPBOTO HYJIEBOTO 3HaYeHUS TpHOMu3uTenbHo ipH fD = 10. YacToTa Hy/eBOTO
3HAUEHUS OCTATOYHOTO CIIEKTPa 3aBHCHUT OT COOTHOIICHWS BpeMeHH HapacTaHWs M CTaAa, IPUYECM YacTOTa YBEIMYH-
BaeTCA TIPY YBEJIMYCHWH KPYTHU3HHI CTIama MAIO00Pa3HOTO NMIYIbca. OCTaTOUHBIE CIIEKTPBI TTOMYCHHYCOMTATBHOTO B
TPancuCuIaJIbHOTO UMITYJIbCOB UMCIOT MOBTOPAKINNUCCA HYJICBBIC 3HAYCHNA, HAUMHAasA ¢ OTHOCUTCIIBHO HU3KHUX YacToOT,
MPUOIN3UTEBHO € fD = 1. DTO 00YCIOBICHO CHMMETPHEH STHX UMITYJIBCOB U SIBISICTCS OOBIINM HEIOCTATKOM C TOU-
KH 3pCHUA BOCIIPONU3IBOINMOCTH ucnbITanuii. Hanbonniline N3MeHEHNS B JJIUTCIbHOCTY UMITYJIbCA UK €0 CHMMCT-
PHUN MOTYT BBI3BATH 3HAYUTCIBHLIC U3MCHCHUA B OCTATOUYHOM OTKJIHMKC W AaI0T PA3TMYHLIC PC3YAbTaThl MCIILITAHWMA.

Ha BEICOKHMX YACTOTaX HAYaNbHBIC CTIEKTPBI CTPEMATCSA K dyake/A = 1, 2 OCTATOUHBIE — K HYMIO. DTO MOACHACTCS
TEM, UTO Macca Ha OYEHb KECTKOM MPYXKUHE TOTHO CIACAYET 32 HapacTaHNEM YCKOPCHHUS MMITYJIbca BO30yxacHuA. JlaH-
HOE TIOJIOXEHHE CIIPABEAINBO UTS BCeX POPM MMITYIIbCA, UMEIOIINX KOHEYHOES BpeMsl HapacTaHHs M CIIaja.

B4. Bimsmme myimcammii

KonebateapHbIC CHCTEMBI C MaJIbIM neMIiupoBaHEeM WK 0¢3 neMIpHUpOBaHNs OUYCHDb YyBCTBUTECIBHBI K TTyJb-
caruu. IIpuMep BIUSHUS My/bCalliK HA YAAPHBIN CIEKTP MOJYCHHYCOMIAIbHOTO MMITYJTbCa TTOKa3aH Ha puc. 11. Cur-
Haj myJbcaimit dacToToil 460 'l m ammmmTynoit 50 M-c 2 (5 g,) HAMOXKEH HA MOJYCHMHYCOMIAILHBIA MMIIYJILC C
HOMUHANLHBIM yeKopeHueM 500 M- ¢~ 2 (50 g,) u maautensHocTeio 11 Mc (mynscauus 10 %, Q = 5) 1 10 OKOHYAHHK
JEHCTBYS MMIIYJIbCA MyJIBCALIHA 3aTyXaeT ¢ KoadhduuneHToM aemnduposanus 10 %.

DTOT CyMMapHBIi CUTHAJI BOCIIPOU3BOAUT TEOPETUYECKHI UMITYJIBC, TOAOOHBIH TOMY, KOTOPBIH MOXHO TOJy-
YHTHh Ha YHApHBIX YCTaHOBKax. BiusaHue myiabcalyif, KaK MOXHO BHACTh, OCOOCHHO 3HAUMTENIBHO Ha OCTATOUYHBIiH
criekrp. Ilpn yBermueHnn nyabcauu 00 20 % yBeIMYMBACTCd MAKCHMAJIBHOE 3HAYEHHME MUKA MPUOIM3UTEIBHO O
Ayake/A = 4. B cHiy BHIICH3MOXKEHHOTO MyJIbCALIMH MO BO3MOXHOCTH CIIeAyeT N30eraTh, YTOOb COXpaHUTH BOCTIPOM3-
BOOWUMOCTb UCTIBITAHUIA.

Bmusinwe mynbcanmii B HI3KOYACTOTHOM nuamnasone (tae fD < 0,2) HesHauuTtenbHoe. B nnanasoHe 6omnee BhICO-
KHX YacTot (tae /D > 0,2) IMel0TCA MMMKH Ha YacTOTe MyJbCAllHH, TIPUICM OTKJIMK YBEIMUMBAcTCA Ha 6oJjiee BBICOKMX
YacTOTaX M CIPEMHTCS K MOCTOSHHON aMIUIMTyIe mynbcamum. IIybcamys Beerma oKasbiBaeT OOJblliee BIMAHME Ha
OCTaTOMHBIN CTECKTP, YeM Ha HavyabHbId. HavanbHbIH criekTp 15t hOpM MMITY/IbCa ¢ MAIBIM BpeMEeHeM HapacTaHMs
(TpanenenaaNbHbIi UMITYJTEC) YYBCTBUTEIIEH TOJBKO K MYJbCAIIMM HA BRICOKOM YacToTe. HavyambHbIi CieKTp Mioo6-
Pa3HOTO MMIIYJICA OYCHDb YYBCTBUTECIICH K MYJBCALIMM MO BCEMY MMANA30HY MPOMEXKYTOUYHBIX U BEICOKHX YaCTOT.

Ilynncamms, koTopas ¢mado peopMHpPOBaHA, HMEET MECTO B TCUCHHE 0OJIBIIOTO MEPHOIA BPEMEHH TTOCIIE OKOH-
YaHW UMIIYJIbCA 1 MOXCT 3HAYHUTCIIbHO BIHUATH Ha OCTATOUYHBIN CIICKTP.

IIpu M30BITOYHON MyNbCAMU PE3YJIbTATBl MCITHITAHMI Ha BO3ACHCTBHC yaapa MOIYT PE3KO OTIMYATBCH OT pe-
3yABTAaTOB, MOJYICHHBIX TIPH UCTIBITAHUSAX, TIPH KOTOPHIX MyIbCAINs HaXOAUTCA B Mpenenax xonyckos. Ilpennonaraer-
Csl, 9TO TOMYCKH B 30HC HOMMHANIBHBIX (POPM HMMYJIBCOB TOJDKHBI BKIIIOUATh B €051 JOMYCTHUMYIO MYJIBCALIMIO TaK XKe,
KaK ¥ JIPYyTUC UCKaXeHUsT POPMEI.

B5. Bocnpou3sseienue BO3IEHCTBMI PAMYHLIX YAAPHLIX MMITYJ/ILCOB ONMHOTHBIM

PekoMeHIyeMBIC yIapHBIC MMITYJBCHl NMPEAHA3HAYCHBI HE VIS BOCIPOM3BEACHHS YIAPOB, BCTPEUAIOIINXCI HA
TIPAKTHKE, a JUTSI BOCIPOM3BCACHHUS PCAKIH BHEITHUX OKPYXAIOIMIMX BO3ACHCTBUI. IJig MCMBITAaHW HAa BO3ACHCTBUE
yaapa HeOOXOMMMO pacCMOTPEHHE CTIEKTPOB YIapa B PEAIbHBIX OKPYXAIOIHMX BHELHMX YCAOBHAX. OMHAKO, 9TH CBEAC-
HUSI OTPAHUYCHBI ¥ CBEACHBI K CTATHUYCCKOMY PACIIPEACICHUIO TMKOBBIX YCKOPCHMIA WIM K BBIMUCIIEHUIO TIPEATIONAarac-
MOTO YPOBHSI YCKOPCHHSI.

YacTto BO3MOXHO BOCHPOU3BECTH 3(MPeKT BO3NCHCTBIS HECKONBKUX YIAPOB PANIUYHOH MUKOBOM aMIUTUTYABI K
H3MCHSIIOIICHCA TTMTCAbHOCTH OMHUM YAAPHBIM BO3ICHCTBHCM.

I'padmku Ha puc. 12 gal0T BO3MOXHOCTH CPABHUTD CIICKTPBI OTKJIMKA PSAAA MOMYCUHYCOMAATBHBIX MIMIIYITBECOB CO
CHEKTPaM¥ OTKJIMKA OJMHOYHOTO MMITYJIbCA TPEYTONbHOM (POPMBI ¢ 00Jice BHICOKMM YPOBHEM YCKODCHMS.

Ha rpaduke BUTHO 3HAYHTEIHPHOE TICPEKPBITHE CTICKTPA PAAA MTONMYCHHYCOMIATbHBIX HMITYJIBCOB MJIOOOPa3HBIM
HUMIYJIBCOM C HECKONBKO OOJbIIEH aMILUTTYIOM.
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IIPUTIOXEHUE C
Pexomendyemoe

CPABHEHME PA3JINYHLIX BUIOB NCITBITAHAY HA BO3JIEACTBUE YJIAPHBIX HATPY30K

HUcnpitanne Ea u pykKoBOACTBO.
OnvHOYHBIN ynap
(MDBK 68-2-27)
(TOCT 28213)
Hcnmitanue Eb 1 pyKOBOACTBO.
MHorokpaTHbIe yIapsl
(MDBK 68-2-29)
(TOCT 28215)
HUcneitanue Ec. IlageHue u omnpo-
KMIbIBAHWE, MPEIHA3HAYCHHOE, B
OCHOBHOM, JJI amapaTyphl
(MBK 68-2-31)
(TOCT 28217)
HUcnreitanue Ed. CBoGomHOe mameHue
(MBK 68-2-32)
(TOCT 28218)
Metox 1 — CBoGOnHOE maneHue
Hcneitanue Ed. CBoGomHOe mameHue
(MBK 68-2-32)
(TOCT 28218)
MeTtox 2. CBoGOIHOE TaneHUe,
MOBTOPSIEMOC
Hcnpitanue Ee 1 pykoBOACTBO.
TpaHcnopTHas Tpsicka
(MBK 68-2-55)*

IpenHazHau€HO TSI BOCIIPOM3BCACHMS BO3NCUCTBUM HEIIOBTOPSEMBIX yOa-
POB, KOTOPBLIE MOTYT UMETH MECTO B IIPOLIECCE TPAHCTIOPTHPOBAHUA MIIH SKC-
IIyaTanuuy SJCMCHTOB U anmnaparyphbl

IpenxazHaueHO WIS BOCIIPOM3BEACHUS BOACHUCTBUIT MOBTOPSAIOIIMXCS yAa-
POB, KOTOPEIE MOTYT IMETh MECTO B IIPOLIECCE TPAHCIOPTUPOBAHHMS anmnapa-
Typel WIK JIEMEHTOB WM KOTId MOCAEHHHWE YCTAHOBJICHBI HAa pA3IMYHBIX
BUAAX TPAHCIIOPTHEBIX CPEICTB

HUcnpitanne, npenHa3HaUCHHOE LISl OLCHKHM YCTOMUMBOCTH anmapaTypsl K
BO3ICICTBUIO YIAPOB WIH TOJYKOB MPH PEMOHTHBIX paboTax MM ISl OLICH-
K1 HeOpeXXHOW YCTAHOBKM Ha paboymii CTON WM BEPCTaK

HUcnpitanne, npenHazHAYCHHOE LIS OLICHKH BO3ACHCTBUIN MancHWA, KOTO-
pble MOTYT HMETh MECTO B pe3ysibTaTe HeGpexHoro obpameHus. Ucnbitanue
MOXET TaKXe MPUMEHSITECS ISl ONPEAENICHUS CTENEHH TTPOYHOCTH

IIpenHasHAYCHO WIS BOCTIPOM3BEACHUS BO3NCHCTBHII TIOBTOPSCMBIX YIAPOB,
KOTOPBIM MOTYT IIOABEPTAThCA OMpEIC/ICHHBIC BHIBI 00pa3lioB, HAPUMED,
COEMMHUTEN

TIpenHaszHavyeHO U UMUTALIAY YCIOBUM CIYYailHBIX yIApOB, BO3ACHCTBYIO-
IIMX Ha 00paslibl, KOTOPHIE MOTYT MEPEBO3NUTHCS HE3AKPEIUICHHBIMH KOJIEC-
HBIM TPAHCIIOPTOM, ABUTAIOIINMCS 1O TIEPECCUYCHHOH MECTHOCTH

HcnpiTanue Ha BO3OEHCTBIE OAVMHOYHOTO M MHOTOKPATHBIX YIapOB MPOBOAUTCA Ha 00pa3Liax, 3aKPEIUIEHHBIX Ha
VCIIBITATENBHOM yCTaHOBKE., MCIIBITaHNE Ha BO3OEHCTBYC MAACHUS ¥ ONPOKUIBIBAHSA, CBOOOTIHOTO TaACHMS U TPaHC-
TIOPTHOM TPACKM IPOBOIUTCS Ha HE3aKPEIUICHHBIX 00pasiiax.

O6o3Hauennsd K puc. 1,2 u 3
— — — HOMUHAJBHBII MMITYJIEC;
MPEeAEIbl JOITYCKOB;

IMunoodpa3Hbii UMIMYJILC
¢ MUKOM HA KOHIIE

Bpemn unmezpupolanun
T 15D

D — nIuTeIBHOCTh HOMUHAIBHOTO HM- 1.2A
A

TyJTBCa;

A — NMUKOBOE YCKOPEHNE HOMUHAIBHOTO /

HMMITYJIbCA;

T — MUHUMAJIbHOE BpEMS, B TEUCHUE
KOTOPOTO UMITYJIBC JOMXEH KOH-
TPONUPOBATLCS U1 YAAPOB, T€HEPU -
pyeMBIX Ha OOBIYHOM yAapHOIt ycTa-

HOBKE;

7> — MUHUMAJIbHOE BpEMS, B TEUCHUE
KOTOPOTO HMMITYJIBC AOMXEH KOH-
TPOJMUPOBATECS A4 YIApOB, T€HE-
pUpPYeMBIX ¢ TTOMOLIBIO BUOpPOTeHe- > 21D

paTopa
Puc. 1

G0.6A

0,2A /

0 ———_ - ] — 0

-0,2A 37

240=Ty

6§0=7;

* Pa3paboTKa roCcyrapCTBEHHOTO CTaHIapTa HE MPEAYCMOTPEHA.
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Bpema unmeepupobanus
50
410, 141D
I | 124
S —— N 4
I — 06A
O4A |
I \ a.2A
F————— —| e ——— ] —
~0.2A
940 D ¥/
250 250
240=Ty
6D = Tg
Puc. 3
YacroTHad XapaKTePHCTHKA U3MEPUTENbHON CHCTEMBI
Bl 7]
! \ y
or |
N I
— | :leﬁﬁ/oﬁmé’y
N I
Wi
l
| _—
1 fz 3 fy
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Puc. 4
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YacroTa, BbilUe
Bepxusia yacrora KOTOPOM OTKJIMK
JIIMTe NIBHOCTB Hunastst vacrora cpesa, Iu cpesa, k1 MOXET YBEIMIHBAThCA
HMMITy/bCa, MC 6onee wmioc 1 nb, xI'u
h b 5 fa
0,2 20 120 20 40
0,5 10 50 15 30
1 4 20 10 20
3 2 10 5 10
6 1 4 2 4
11 0,5 2 1 2
18 u 30 0,2 1 1 2

IlpuMmevanne. ya ynapoB JUTCTbHOCTBIO, PaBHOM WK MeHbIe (1,5 MC, 3HAUEHUs YacTOT f3 U fj MOTYT
6BITE 6€3 HEOOXOOMMOCTH CIIUIIKOM BBICOKMMU., B 3TOM ciydae B cooTBercTBylomicit HTI MOXeT OBITh yKa3aHO MC-
MOJb30BAHMEC APYTUX 3HAUCHUI 3TUX YaCTOT.

Yaapueiii coexTp mua000pa3HOro MMNY/IbCA ¢ NUKOM HA KOHIE

HopmupoBanmsiu .
Marcumansueil  MaxcumansHol
omurauK omunuK dna A=490mec-2
Q maxr -
vl e’ | | [{[][]9cxaperwe | T]1]

20 1000 A A Popra

/ umnynsca
16 - 750
g =t fpeMA
A~ g
12 2K
500 N AN -
74 AT L+1
08 » b
N
W4 / N
a4 - 250 e / \ ‘
s { ‘l +R P
0 = =aiil M=
NN P | ] 70 20001y Yacmoma 2 D=0,0/1c
1.1l 1.1 L4l L1 L1143 P
60z 005 qr g2 05 1 2 S 10 Ododwennan vacmoma 0

1 — HayanbHBIH; R — OCTATOYHBI

Puc. 5
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Yaapueii CHEKTP CHMMETPUYHOTO NOJYCHHYCOMIATLHOIO MMITY/IhCa

HopmupabBannsii .
MaKcuManspsil  MaxcuManbHsi
OMRAUK omraun GnR A=490me 2
Gmanc f | -2 | Yeropenue TTI1I
A 20 70'00' At oo
’ [ Cumnymca
"<
v 750 i \\ 0 /
) Bpema
17 / ] J/j
530 / \. e
a8 VA ‘ +1
i 77 ‘.
-250 // WA
04 p t
Ed f/ ‘l I /'\ 2 ya + ﬁ
- L1 1 R
p | _ ] L+ v \vl I‘Al‘y‘*“h{m
1 0 1000 100014, Yacmoma dnaD=G011c
1 ] | T T Y O | L1 1113t 1 | L1l i1l111
002 qo5s 41 gz as 1 2 5 10 Odedwennan vacmome D
I — HavanbHBIT; R — OCTATOYHBIH
Puc. 6
YaapHbiii CIEKTP CHMMETPHIHOIO TPANECHECHAAILHOIO HMIYJIhCA
HopmupoBannsiz .
MARCUMaNbAbIL  MarcuMansHsiu
OIMIKAUK omKauK dna A=490mc-2
a
ol | | VR \ Yexopenue |
1 | popra
2,0 1000 f’i ~ A umMnyneca
16 P AN
’ - 750 IRIIHNA Vi 2 Bpenn
M- ]
12 4 IR
' ! TN
jom /‘ v ' R
08 ya 7 , M ' +1
' 77 A
[ oc W I I I
oy zsol // : ] +R
e = - - 5 ¢ |
01 10 100 10000 Hacmoma dna D=0.011c
ol ol o 1 s N e e | ] ol a sl ——
go2 qo5 qr 42 a5 1 2 5 10 Ododwenran yacmama £

I — HavanbHBIA; R — OCTaTOYHBIIH

Puc. 7
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Kopnyc mwim 6J10K, coaepxammii KoJaedareabHbie
CHCTEMBI C YACTOTAMH f1, />, f3, KOTOPbIE SBJIAIOTCS
NpAMEPAMM PE3OHAHCHBIX YACTOT

f1

%

-

1y
i

mp JXZ 13 ‘xJ
m.
ékz 3/\‘3

Yaproe Bosdymienue

O6o3HaueHNS:
m — macca;
k — MOCTOSAHHASI TIPYXUHHI;

X — CMEILUEeHHEe OTHOCHUTENBHO (GUKCUPOBAHHON CHCTEMBI

KOOPAMHAT

Puc. 8

Bo30yxaaomuii AMIYJIbC

a
d 2)( f
772
A
Bpera

/)

O6o3HaueHus K puc. 9a, 96, 9c:
a — YCKOPEHHE;
A — BeIMYHMHA TTUKOBOTO YCKOPEHHUS Ui BO30yxXKaaroLe-
IO UMITYJIbCA;
D — pnutensHOCTE BO30YXIAIOLIETO UMITY/IbCA,
Oyaxc — IKCTPEMAJILHBIE 3HAYEHHS] OTKJIMKA YCKOPEHUS,
+/ — moNoXUTENbHBII HAYANbHBIN YAAPHBINA CIEKTP,
+ R — MONOXUTENBHBIM OCTATOYHBINM YNAPHEIN CHEKTD;
— 1 — oTpULIaTeNbHBIN HAYaJbHBIN YIAPHBIH CIEKTD,
—R — oTpuLATENBHBINA OCTATOYHBIA YAAPHEINA CIEKTP

Puc. 9a

OTKJMKHA AJIsi PE30HAHCHBIX 9aCTOT

@naxc (*R)

> fpema
V] &4

Crgne (FR)

f2 Qrrane (*R)
2p
Bpemn
Anaxe (-R)
a3

NG ,

Qpoaie (1) 4—)2(3

Arane (*R)
BperA
ygpe (1)
D Apaxc(~R)

Puc. 96
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CnekTpbl, KOTOPbie MOJYIAIOTCA B Pe3yIbTATE OTKIMKOB
cHcTeMbl, HMemel 0eCKOHETHOe THCII0 PE30HAHCHBIX
qacror. YacTorm fi, f3, 3 NOKA3aHb KAK KOHEUHbIE TOUKH

Kopnyc, B KOTOPOM HAXOAMTCA CHCTEMA
HA HENPEPHIBHLIX KPHBHIX

¢ 3aTyXa0MUMH KOJe0auMsMH ¢ GO/ mbImmM
KOJHYECTBOM CTemNEeHeH CBo0oam
a HGKCA

Yacmoma g |'|'|
__ (noeapugp- T
=) MU -
yecKan
wrana)

Yaapawiii cnekTp nOJIyCHHYCOMAAILHONO MMIYJILCA ¢ MyJibcanmeii

Haprupobanusi .
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20 10q ﬁm‘ﬂg“f“é’ s 01
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N l nyrscayuq
1.6 N TN \AA Bpemsa
T 3 \ | Lﬂynocaqu& 460 1y, aMnuLmyda =
12 N TN =10%
' v N T
-500 v Il | +]
|
" jﬁ % !
7 A ]
=250
o4 z Ll / \ II \ k
L1 !', ”/\ ,J \[[+R,
T 1 t
g — al v V y \\u’\!w
10 100 10001y  Yacmoma dng D=0,11c
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002 go5 g1 62 a5 1 2 5

10 Ododwennasn yacmoma £
I — HavanpHBI; R — OCTATOYHBIM

Puc. 11
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Ynapusiii cnekTp M1I000pPaA3HOro HMIYJIbCA ¢ NMHKOM HA KOHIE JIMTEILHOCTIO 18 MC
aMnmaTyaoii 300 M - ¢~2, cpaBrMBaeMBIii CO CIIEKTPAMH NOJYCHHYCOMAAIbHBIX HMIYJILCOB
aMmTyaoi 200 m - ¢~2, ymTensuocTsIo 0T 3 10 20 MC

MakcuMansHsil
OMKAUK
M-
[
600
500 -
X Y ‘Z
400 + A‘
W A . el"'\
300 LN \ &
\/ AN
200 /4 4 I\ y - ~—
i Y N
/”’/ \‘ &+ I
o0 - A | AR RN =G
- = " — L A [
;—:—"’ - e "'// / "’ \‘” ‘Yf‘i L"‘ ‘& 'l y"\v{;‘.,:‘ .p "\
7 ] 190 1000 Iy  Yacmoma 8ns D=0,00c
[ i T e o el | bl 1 1
qo05 Q1 02 a5 7 2 5 /4 20

Ododwiennan vacmoma £D dnn nunoodpaswece umnynsca

I — HavanbHEIT;

R — ocCTaTOuHHII;

W — nunoo6pa3Hblil UMITYIEC ¢ MUKOM Ha KoHLEe 300 M - ¢~2 pautenbHocTsIo 18 Mc;
X — MOAYCHHYCOMAANBHEL UMITYARC 200 M - €2 WIMTEAPHOCTEIO 20 MC;

Y — NoTyCHHYCOMIATEHBIN UMITYIbC 200 M - ¢~2 IIMTENBHOCTRIO § MC;

Z — TONMYCUHYCOUTANBHEIR UMITYABC 200 M - €2 IIUTENBHOCTHIO 3 MC

Puc. 12
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