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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.

OCHOBHbIE MNONOXEeHUa»

CBeneHNnAa o ctaHaapTe

1 NMOAIrOTOBJIEH OTKpbITbIM aKUMOHEPHBIM OOLLECTBOM «Hay4HO-UccneaoBaTeNbCKUN LLEHTP KOH-
TPONSA U AnarHocTnkn TexHmndeckmx cnctem» (OAO «HAU KO ») Ha ocHOBe CODCTBEHHOIO ayTEHTUYHOTO Nepe-
BOoda cTaHAapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHunyecknm komuteTom no ctaHgaptusaummn TK 183 «Bubpauus uygap»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE [MMpukasom PenepanbHOro areHTCTBa no TEXHNYECKOMY
perynupoBaHuto n metponorin ot 18 nekadbpsi 2008 r. Ne 640-cT

4 HacTtoawmn crtaHgapT MogunduuUUpoBaH MO  OTHOWEHUW K MeXAyHapodaHOMY cTaHaapTy
MOK 60068-2-80:2005 «cnblTaHna Ha Bo3gencTBue BHeLWHUX drakTopoB. HacTtb 2-80. McnbiTaHnd. NcnbiTa-
HMe Fi. Bubpauusa, codetawowaa Bo3aencteust pasHblx TunoB» (IEC 60068-2-80:2005 «Environmental
testing — Part 2-80: Tests — Test Fi: Vibration — Mixed mode») nyTem BHeCeHUa TEXHUYECKUX OTKITOHEHWUN,
0D BSICHEHME KOTOPLIX NPUBEAEHO BO BBEAEHUN K HACTOALLIEMY CTaHOapTy.

HanmeHoBaHMe HACTOALWEro ctaHgapTa U3MeHeHO OTHOCUTENTbHO HAaMMEHOBaHUA YKa3aHHOro MeXay-
HapogHoro ctaHgapTa ana npusegeHuda B cootBeTcTBMe c I OCT P 1.5—2004 (nyHKT 3.5)

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOPpMaUUOHHOM YKazamerne «HalyuoHalbHbIe cmaHOapmabi», a mekecm UaMeHeHUU U rornpasoK — 8 eXXKeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX YyKazamensx « HayuoHanbHbele cmaHOapmely. B criydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CtaHgaptuHdopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

HacTosawmnn ctaHgapT ycTtaHaBNMBaeT MeTod UCNbITAHUA Ha BUOPONPOYHOCTL U BUOPOYCTOUUMBOCTL
MaLlKWH M obopyaoBaHUS BCEX BUAOB, KOTOPLIE B NMpoLILecce aKkennyaTaum noaBepKeHbl BO3AEUCTBUIO LLUMPOKO-
MONTOCHON BUBpaL i CrioXKHON (OpMbI.

MeToa ncnelTaHU npeaycMmaTpusaeT UCNOMb30oBaHME LM POBLIX CUCTEM YNpaBNeHUs AN BOCNPOM3Be-
OEHUS LLMPOKOMOMNOCHOW crnyvanHoW BUbpaL i B codeTaHUM C rapMOHUYECKON U (MNK) Y3KONONMOCHOM cnyYal-
HOW BUDpaunen. Ona peanm3auunm AgaHHOTC MeToda WCNOMNb3YHT, MNPEUMYLLECTBEHHO, BMOPOCTEHAb!
ANEeKTPOANHAMNYECKOTO U rTMapaBrM4ecKoro Tuna.

PesynbTtaTbl BUOPALMOHHLIX UCNLITAHUNA 3aBUCAT OT KBanNuUdUKaLMn NpoBOASsILLErC UX NepcoHana, 0 Yem
OOMKHbI ObITb 0CBEeAOMIMEHBI U 3aKa34uK, M UCNIONTHUTENb UCcNbITaHWUA. [pn cocTaBNEeHUU METOANUKU UCTbITAHUIA
B KQ4YeCTBE BOCMPOU3BOAMMOro BO3OY)XOeHUA cneayeT ykasbiBaTb BUOpaLIMOHHBIE BO3AEUCTBUA TEX BUOOB,
KOTOpble COOTBETCTBYIOT pealibHbIM YCMOBUAM NPUMEHEHNUA N3aenus.

[1o cpaBHeHUIo ¢ MexayHapoaHbiM cTaHgapToMm MOK 60068-2-80:2005 HacToaw M cTaHaapT AoNoNHeH
CCbITKaMW, BblAdeNeHHbIMN KYPCUBOM U yKasbliBaloWMMMN erc MecTto B komnnekce ctaHgaptos [OCT 30630,
00 beANHEeHHBLIX OOLWWM rpyNnoBbLIM 3aronoBkoM «MeTtoabl UCNbITAHUA HA CTOUMKOCTb K BHELLHUM BO3EUCTBYHO-
LLIMM (pbaKkTopaM MaLlnH, NPUOOPOB N APYITNX TEXHUYECKNX N3OeNTNNY.
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(MK 60068-2-80:2005)

HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

MeToabl UCNBLITAHUU HA CTOUKOCTb K MeéXaHUYeCKUM
BHELWHUM BO34eUCTBYOLWUM hbaKkTOopaM MaLlUH, NpMbopoB N ApYyrmx TeXHU4YeCKUX nspenuu

UCNbITAHUA HA BUBPALUIO C BOCNPOU3BEOQEHUEM BO3AEUCTBUI
HECKOJIbKUX TUITOB

Environmental dynamic test methods for machines, instruments and other technical articles.
Mixed mode vibration tests

[NaTta BBegeHna — 2010—01—01

1 Obnactb NpMeHeHUA

HacTosawmni cTaHgapT pacnpocTpaHsaeTcs Ha MaLlnHbL, NPUbopPLI U Apyriue TEXHUYECKUE N3OENUS BCEX
BWOOB (Qanee — nUsaenns) M yctaHaBnmBaeTt TpeboBaHUSA K UCNbITaHUAM NO NPOBEPKe UX CMNOCODHOCTU NMPOTHU-
BOCTOATb BO3ENCTBUIO LUMPOKONOMOCHON BUBpaLnU CIOXHON hopMBbl.

Llenbto ucnbiTaHUn aBNAeTCs NOATBERXKAEHNE CNOCODHOCTU U3Aennus BblaepXuBaTb BUOpaLIMOHHBIE
BO3OEeUCTBUA, YCTAaHOBNEHHLIE cTaHAapTaMU UNN TEXHUYECKUMKM YCIOBUAMU Ha npoayKUuuio (aanee — HopMa-
TUBHbIE AOKYMEHTHI), 6e3 CyLeCTBEHHbIX MOBpeXaeHUA (MCNbITaHUA Ha BUOPOMPOYHOCTL) U yXyaALeHUA ero
3KCNNyaTauMOHHbIX XapakTepUcTuK (UCnbiTaHUA Ha BUOPOYCTONYMBOCTL). Ipn 3TOM pekoMeHAOyeTca npwu
3aJaHN BOCNPOM3BOANMON BUBpaLUM MCNOMNb30OBaTb AaHHble U3MepPeHWn, NPOBEAEHHbLIX B peanbHbIX
YCINOBUAX MPUMEHEHNA n3genug.

McnbiTaHud, NpoBoAUMBbIE B COOTBETCTBUN C HACTOSALWUM CTaHOAPTOM, NO3BOMAIOT ODHAPYXUTb yCTa-
NOCTHbIE NOBPEXAeHUa, ABNALLMecs crneacTBUemM BO34eNCTBUA LULMPOKOMOIOCHON BUDpaLnn cnoxxXHon doop-
Mbl, 47151 OLEHKWU NPpUrogHoCTU n3genua. Kpome Toro, HaCcToALWMA CTaHAapT MOXKET ObITb MCNOMb30BaH B LIENSIX
OEeMOHCTpaL N MeXaHU4eCcKoU NPOYHOCTM KOHCTPYKLUN U3genuns.

HacTosawmin ctaHgapT npegHasHaveH Ansg npuMeHeHust npu npoBegeHnn UCnblTaHM obpasLoB N3ae-
NN, KOTOPbIE B NpoLlecce TPaHCNOPTUROBKA UMK 3KkcnnyaTauun (HanpumMmep, Ha BO3gyLWHOM cyaHe U KOCMU-
YeCcKoM Kopabre) MoryT ObiTb NOABEPKEHBI BO3AENCTBUIO BUOpaLMM CITyYanHOro Xxapakrepa B COYETaHUN C
OPYTMMUA BUAAMKU CNydauHbIX UKW AeTePMUHNPOBAaHHLIX BO3OAEUCTBUN, a Takke Npu UCNbITaHMAX n3genun B
TPaHCMOPTUPOBOYHOM KOHTENHepe, ecnn nocnegH MOXKHO paccMaTpuBaTh Kak COCTaBHYIC YacTb U3genus.

Hacmosuwuu cmaHoapm ripumeHsstom cosmecmdo ¢ OCT 30630.0.0, 8 KomopoM ycmaHoe81eHbi obujue
mpebosaHUs K npoeeoleHUIo UcrbimaHUul Ha 8eo30elicmeaue 8HeWHUX (hakmopos.

2 HopMaTuBHbIE CCbINKN

B HacTosileM cTaHOapTe UCNOMNb30BaHbl HOPMAaTUBHLIE CCHINKUA Ha creayollme ctaHaapThl:

[OCT 24346—80 Bubpauua. TepmuHbl 1 onpeaeneHus (MCO 2041:1990 «Bubpauus u ygap. Tepmu-
Hbl 1 onpeaenerHns», NEQ)

[OCT 30630.0.0—99 MeToabl UCNbITAHUMA Ha CTOMKOCTb K BHELUHMM BO3OeUCTBYIOLWUM (pakTopam
MaLUWH, NPNBOPOB N APYIrnX TexXHKUYecknx nsgenmid. Obume TpedoBaHuUs

[OCT 30630.1.1—99 MeToabl UCNbITAHWUN HA CTOMKOCTb K MeXaHN4YeCKUM BHELLHUM BO34eUCTBY LM
hbakTopam MmaLlnH, NpUOOPOB N APYrMX TEXHNYECKNX U3aenuin. OnpeaeneHne gMHaMmn4ecKknX XxapakTepucTuk
KOHCTPYKL MU

[OCT 30630.1.2—99 MeToabl UCNbITAaHUN HA CTOMKOCTb K MeXaHN4YeCKUM BHELLHUM BO34eUCTBY LM
hbakTopaMm MalluuH, NpUbopPoB M APYrnX TexHudecknx usgenumid. VcneltTaHust Ha BO3OeUCTBUE BUDpaLUn
(MOK60068-2-6:1995 «McnblTaHMA Ha BO3AeUCTBUE BHELIHUX PakTopoB. HacTk 2-6. VcnbiTaHua. cnbiTaHne
Fc. Bubpauusa (rapmoHudeckas)» , NEQ)

U3paHune odbmumanbHoe
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[OCT 30630.1.9—2002 (MOK 60068-2-64:1993) MeToabl UCNbITAHUA HA CTOMKOCTb K MeXaHUYeCKUM
BHELWWHUM BO3AENCTBYHOLWMM dpakTopamMm MalluH, NpnbdbopoB N ApYyrnx TeXHUYecknx nsgenun. McneltaHms Ha
BO3ENCTBUE CMyYanHOW LLUIMPOKONONOCHOW BUOpaLunM ¢ UCNOMb3oBaHUEM LIMPPOBON CUCTEMBI YpaBeHUS
nenelTaHnamMm (MOK 60068-2-64:1993 «AcnbiTaHUsA Ha BO3aeNCTBME BHELUHNX pakTopoB. HacTe 2-64: MeTo-
abl ucnoitaHnin. UcneitaHne Fh. LlupokononocHaa cnydvanHasa sBudopaums (¢ uMdppoBbIM ynpaBieHUeEM) U
pykoBoacteo», MOD)

[TpnumeyaHwune—Ilpn NoONb30BaHUN HACTOALWMM CTAHAAPTOM LenecoobpasHo NPoOBEPUTb AEUCTBUE CCbINMOY-
HbIX CTAHAAPTOB B MHMOPMAUMOHHOWM cucteme obuwero nonb3oBaHus — Ha oduumanbHoM cante PepepanbHOro
areHTCTBa rno TEXHUYECKOMY PETryNMPOBAHUIO N METPONOIMN B ceTn VIHTEpHET nnu no eXxerogHo nagaBaeMmomy nHopma-
LMOHHOMY yKa3saTento « HaunoHanbHble CTaHAAPTLI», KOTOPbIN ONYDIMKOBAH N0 COCTOSAHMIO HA 1 SHBAPSA TEKYLLEro roga, u
NO COOTBETCTBYIOWMNM €XEMECAYHO U3JaBaeMblM MHDOPMALMOHHBIM yKa3aTensiM, onybriIMKOBaHHLIM B TEKYLLEM roay.
Ecnun cCbinoYHbIM cTaHAAPT 3aMeHEH (M3MEHEH ), TO NPWU NMONb30BaAHUN HACTOALWMM CTAHAAPTOM CneayeT PyKOBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTaHAAPT OTMEHEH Be3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM AaHa CCbINKa Ha Hero, NPUMEHAETCH B HaCcTWu, HE 3aTparmBaloLWLEN 3TY CCbINKY.

3 TepMUHbI N onpegeneHus

B HacTodweM ctaHgapTte npuMmeHeHbl TepMUHBI MO TOCT 24346 M M OCT 30630.0.0, a Takke cnegytowjme
TEPMUHLI C COOTBETCTBYHOLUMUN onpeaeneHUAMM.

3.1 nonepeyvyHasa BUbGpayua (cross axis motion): Budbpauusa, gencteyrowlas B HanpaBneHun, oTNIMYHOM
OT 3agaHHoro (onpegensemas obblMHO B MIOCKOCTU, NEPNEeHAUKYNSIPHON K 3adaHHOMY HanpasneHUo OBU-
KEHNA).

3.2 pencrteyrowan subpauyua (actual motion): Bubpauusa, xapaktepusyemass CUrHanomMm ¢ gatuumka,
YCTaHOBNEHHOI0O B KOHTPOMbHOW TOYKE.

3.3 Toudka KpenneHusd (fixing point): HacTtb obpasia, HaxoadawasiCa B KOHTaKTe ¢ KpeneXXHbIM Nprucno-
cobneHnem nnm BMOPOCTONOM B TOM MECTE, rae nsagenue obblvHO 3aKpennsoT NpK 3KkennyaTauuu.

[TpnmevyaHune—Ecnn B ncnbiTaHUsIX AnNs yCTAHOBKM 0Dpa3sua Mcnonb3yiT YCTPOUCTBO, NMPUMEHSIEMOE HAa
MECTe 3KCnnyarauum naaenus, To TOUKy KpenneHus onpeaensiiot Ha 3TOM YCTPOUCTBE, a He Ha obpa3sue.

3.4 ynpaBneHue (control)

3.4.1 ogHOTOUYeUYHOe ynpaBneHue (single pointcontrol): YnpasneHne no curHany ¢ gatymka sudpawuu,
YCTAHOBMNEHHOIO B KOHTPOMNLHOM TOYKe, ANA noaaepKaHus Bubpaunm B 3TOW TOUKe Ha 3agaHHOM YPOBHeE.

3.4.2 MHoroTouyevyHoe ynpaBneHue (multipoint control): YnpaeneHne no HECKONbKUM cUrHanam,
ycpeaHAeMbIM aHanoroBbIiM Unn Apyrum noaxoasawnum cnocodbom (cm. 3.9), ¢ gaT4yMKoB BUBpaL MK, YyCTAHOB-
NEHHbIX B NPOBEPOYHbIX TOYKaX.

3.5 cTaHAapTU3loBaHHOe yCKopeHUue cBoboagHoro nageHua (standard acceleration due to gravity) g,
YcKkopeHue cBoOoaHOro NnageHusa, KoTopoe, NpPUMeHUTENbHO KHACTOALWEMY CTaHOAPTY, OKPYrneHo 40 bnvmkan-
wero uenorodncna, 1. e. 10 m/c?.

3.6 TOYKM UsMepeHun (measuring points): CneymanbHO BbIOpaHHbIE TOYKU, B KOTOPBLIX NPOBOOAT COOP
OAaHHBIX NPU NPpoBeaeHNN UCTIBITAHUN.

3.6.1 npoBepo4Hasa TouKa (check point): Touka Ha KpeneXXHoM nNpmucnocodneHnn, Ha BUOPOCTONE UNK
Ha obpasue, pacnonoXeHHas Kak MOXHO bnke K 04HOW U3 ToYeK KpenneHUs U coeanHeHHasi C Hell XXeCTKOW
CBA3bIO.

[TpumevyaHwmns

1 C uenbto ybeantbca B TOUYHOM cobniogeHnn TpeboBaHMn UCMbITAHUA UCMNONb3YIOT HECKOIBKO MPOBEPOYHbIX
TOMYEK.

2 Ecnnuncno ToYek KpenneHnsa He bonee YeTbipex, KAKAYIO U3 3TUX TOYEK crieayeT NCnonb30BaTh B KAYECTBE MPo-
BEPOYHOW. ECnn yncno Tovek Kpennenns bonee YeTbipex, B COOTBETCTBYHOWEM HOPMATUBHOM AOKYMEHTE AOIMKHbI BbITh
onpeaeneHbl YeTblipe Hanbornee nNnpeacTaBUTENbHbIE TOYKU, KOTOPbIE ByayT NCMONBb30BaHbI B KAYECTBE MNPOBEPOUHbIX.

3 B ocobbixcny4asx, Hanpumep ans bonewmnx 06pasyos nnm obpasuoB CNOXHOW POPMbI, KOrga NpoBEPOYHbIE TOY-
KW HE MOTYT HAaXoanTbCs BONN3N TOYEK KPENeHust, NONOXEHUE NPOBEPOYHLIX TOYEK AOJTKHO BbIThb ONpeaeneHo COOTBET-
CTBYIOLMM HOPMATUBHbLIM JOKYMEHTOM.

4 T1pu ncnbiTanmm 6oNbLWIOro Yncrna obpasuoB HEBONbLIMX Pa3MEPOB, YCTAHOBIEHHbIX C MOMOLLBbI OHOI0 KPENeX-
HOro NPUCNocodbneHns, NNn NP nenblTaHuM obpasua HeBONbLLLOro pasmepa, UMEKLLEro HECKONbKO TOYEK KPEnneHus,
VYNPaBneHNne MOXET OCYLLECTBIMATLCH NO CUrHany ¢ gartymka, ycTaHOBNEHHOIO B O4HON MPOBEPOYHON (OHA XKe KOHTPOIb-
Has) Touke. [pun 3TOM curHan ynpaesneHunsi byaeT B DONbLUIEN CTENEHN XapaKTepn3oBaTb BUBpaUUIC KPENEXKHOIO NPUCNO-
cobneHuns, a He obpasua B TOYKaX KPenneHnsi. 31o A40NyCTUMO TONbKO B TOM Cny4vae, €Cln 4acToTa HU3LWEro pe3oHaHca
Harpy>XeHHOro KPeneXXHoro NnpucnocobneHns 3HavYnMTeNbHO MPEBLILLAET BEPXHIOK IPaHn Ly AMana3oHa v1acTtoT UCTbITAHUM.
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3.6.2 KOHTponbHadA TouKa (reference point): OgHa N3 npoBepPOUHbIX TOUEK, CUrHaN C KOTOPOW UCNOMb3Y-
IOT ANA ynpaBneHust PeXXUMoM UCMNbITAHUA TaknM 0bpa3oM, UTOObI yOOBNETBOPUTL TPeOOBaAHUAM HACTOSILLIErO
cTaHgapTa.

3.6.3 Boobpaxaemasa KOHTponbHasda Touka (fictitious reference point): YcnoBHasi Touka, KOTOPON NMpun-
NnACaH HEKOTOPbLIN CUrHan, copMMPOBaHHBLIN NO CUrHanam BMbpaL iy B MpoBEPOYHbIX TOUKAX N UCNOMb3yeEMbIN
0N ynpaBneHust peXXMMoM UCNBITAHU TakuM obpasom, YToObl yOOBNETBOPUTL TPeDOBAHNAM HACTOSILLIErO
cTaHgapTa.

3.6.4 TOYKU U3MepeHUA OTKNUKa (response points): Toukn Ha obpasLe, B KOTOPbIX NPOBOAAT COOP AaH-
HBIX A5 UCCNeaoBaHNA YacTOTHOM XapaKkTepucTuk obpasua.

[ PMMe4yYyaHWeEe— ITN TOYKUN HE COBINagakoT € npopepo-HHbiM UM KOHTPOJIbHBIMU TOYKaMW.

3.7 npeAanouTUTenbHble HanpaBrfeHUa Bo3gencTeua Budpaumnmn (preferred testing axes): Tpu B3a-
MMHO OPTOrOHaNbHbIX HANpPaBieHns, BbIbMpaeMbixX TakKMM 0bpasom, YTod bl Mpu BO3AeNCTBUN BUDBpaLIU B 3TUX
HanpaBleHUAX BEPOATHOCTb NOBpeXaeHus cbpasua bblna MakCMmMmarnsHOMN.

3.8 4JactoTaBbIOOpPKU (sampling frequency): Hcno BeIOOPOYHBIX 3HAaYeHUU CUrHana B eUHULY BpemMe-
HU (CeKyHayY) Npu 3annucn UNnn npeactaBleHnn curdana B LM poBoOM BUAE.

3.9 cTpaTerum MHorotToueuHoro ynpaesneHusa (multipoint control strategies): MeToabl popMUpoBaHUSA
CUrHana ynpasneHnUs B YaCcTOTHOW 0bnacTu NPy MHOrOTOYMEYHOM ynpaBnieHun (CM. Takke 3.4.2).

3.9.1 ynpaBneHne no cpegHeMy 3HavyeHUK (averaging strategy): Cnocob onpegeneHusa curHana
ynpasneHUa NnyTeM ycpeaHeHUs AN KaXXaou YacToTHOM COCTaBNsAoLWEe NO BCeM NPOBEPOYHbLIM TOUKaM.

3.9.2 ynpaBrieHUue no aKkcTpemMarnbHOMY 3HavyeHUo (extremal strategy): Cnocob onpeaeneHns curHa-
naynpasneHus NyTeM Belbopa aKkCTpeManbHOro 3Ha4YeHUA KOHTPONMMPYEMOro napamMeTpa Ans KaXKaon 4actoT-
HOW cocTaBNAOLWEN MO BCeM NPOBEPOYHBLIM TOYKaM.

3.10 MAX/SUM: Cnocob 3agaHus cnekTpanbHOM NNOTHOCTU yCcKopeHnsa (cMm. 3.14) ansa y3KkononoCcHOM
crnyvyamHom sudpavmmn, BOCNPoOM3IBOANMON B YCITOBUSIX UCMbITAHUW HA DOHE LUMPOKONOIOCHOW Cy4anHom Bno-
pauun.

[TpunmeyaHune— MAX 03HAUaET, 4YTO CNeKTpanbHas NNOTHOCTb YCKOPEHUs1 BOCNPOU3BOAUMOIO CUrHana npeg-
CTaBnsieT cobon ormdatoLyd HANOXEHHbIX APYr HAa Apyra CnekTpanbHbIX MMOTHOCTEN YCKOPEHUS LUMPOKOMONOCHOIO U
y3KOMONOCHOIO Cny4anHbiX curHanos; SUM o3Havaert, YTo cnekTpanbHasi MNOTHOCTb YCKOPEHMSA BOCMPON3BOAMMOIO CUITHA-
na npeacraBnsier cobon cymmy CheKTparnbHbIX MMOTHOCTEN YCKOPEHUS LMPOKOMOMOCHOIO U Y3KOMNONOCHOIO CnyYanHbIX
CUTHarnoB.

3.11 nuk-dakTop (crest factor): OTHOWEHNE NUKOBOro 3Ha4YeHUs K cpegHekBagpaTUYHOMY 3HAYEHUIOo
CUrHana.

3.12 cTpaTerus cynepno3uuuu (super positional strategy): Ctpaterua, onpegenaioliasa Metoa pacye-
Ta cnekTparbHOW NMOTHOCTM YCKOPEHUSA BOCNPON3BOAMMON BUOpaLIUK NS KAXKA0WU HaCTOTHOM COCTaBNAOLLEN
Nno sagaHHOMY rapMoOHUYeCKOMY CUrHany v cnekTpansHOU NMOTHOCTU YCKOPEHUS CrnyYanHoro curHana.

3.13 wupuHa nuka Ha ypoBHe MUHYC 3 ab (-3 dB bandwidth): LUnpuHa nonockel YacToT Mexay ABYyM4A
TOYKaMW YaCTOTHOM XapaKTepUCTUKK, pacnonoxeHHbIMM Ha ypoBHe 0,708 ee MakCcMManbHOro sHadeHud, B
npednonoXXeHUn, YTo YacToTHada XapakTepucTuka B 4aHHOW Nonoce 4acToT ONnACkIBaeT NUK OAUHOYHOTO peso-
HaHca.

3.14 cnekTpanbHad NNOTHOCTb YCKopeHUa (acceleration spectral density); CI'1Y: ®yHKUMA 4aCTOTHI,
onpegendemMasl Kak npegenbHoe OTHOLWEHUe cpedHero Keagpara 3HadyeHus curHana ycKkopeHusa nocrne ero
NPOXOXAEHUNSA Yepes Y3KONONOCHBIU PUNLTP, cpeaHereoMeTpmudeckas YactoTa KOTOPOro coenagaeT ¢ 3ajaH-
HOW, K LLMPUHE NONoChl PunbTpa npu CTpeMneHUn LWMPUHLI MONOChl KHY IO, a BpeMeHU ycpeaHeHNa — KbecKo-
HEYHOCTMN.

3.15 cMmeleHuUe (bias error): Cuctematmdeckas norpelHOCTb OLUEHKU CnekTpanbHOW NNOTHOCTU YCKO-
PeHUs1 cny4YanHoro curHana un amnnuTyabsl rapMoHU4YecKoro curHana.

[TpnmeyvaHune—[Ana cny4yanHoro curHana cMmeleHne obycrnoBNeHO KOHEYHbIM paspelleHneM curHana no
4YacToTe, KOTOPOE NPUCYLLE UCTMONb3YEMOMY MeToay 06paboTkM, a Anst rApMOHUYECKOro curHana (B CMecu Co CryYanHbIM
LULYMOM ) — KOHEYHOCTbIO MHTEpBAana ycpeaHeHus.

3.16 cneKkTpanbHaa NNMOTHOCTbL YCKOPEeHUA curHana ynpaBneHua (control acceleration spectral
density): CnekTpanbHada NNOTHOCTb YCKOPEHUA cUurHana, MaMepeHHOro B KOHTPONbHOW ToYKe (pealbHOU Unu
BOODpakaemMoun).

3.17 uenb cucTeMbl ynpaBneHua (control system loop): OnNekTpoHHbIX TpakKT, NO3BOJIAK LN BbINOI-
HATb COBOKYMHOCTL CrneayoLlmx onepaLuni:

- OUMPOBKY CUrHana B KOHTPOJIbHOW TOUKE;

- npoueaypy obpaboTkn curHana;
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- nNpeobpasoBaHne 0bpaboTaHHOro cUrHana B aHanoroByo popmy Ans nogadm Ha yecunnTerb MOLLHOC-
T BUOpOYCTaHOBKM [CM. Takke pasgen B.1 (npunoxeHue B)].

3.18 oTceuka [KnunnupoBaHue] 3agawwlero curHana (drive signal clipping): OrpaHndeHne mMmakcu-
MaribHOro s3HadyeHud 3agaroLiero curdana Ha ypoBHe, onpegensaeMom sHadeHneM nmk-gpaktopa.

3.19 adphekTUBHbIM gUanasoH YacToTUcnbITaHUU (effective frequencyrange): AnanasoH Mexaydac-
TOTaMW HKe £, U BblLe £, (PUCYHOK 1), cocTaBnAoLWME KOTOPbLIX peanbHO NPUCYTCTBYHOT B CUrHaNe BCrneacTame
HeJOoCTaTOYHO Pe3Koro cnaga KpUBou cnekTpanbHOW NITOTHOCTU YCKOpEeHU4.

CnekTpanbHas nnoTHOCTb YyCckopeHus, ab

| | >
0,5f; f4 5 21,
YacTtoTa, Uy

PucyHok 1 — ['paHuubl cnekTpanbHON NNOTHOCTU YCKOPEeHUs (CM. Takxke 5.1.1)

3.20 norpewHOCTb BOCNpousBeAeHUA cneKTpanbHOU NMOTHOCTU YCKOpeHUa (error acceleration
spectral density): PasHoCTb MeXxay 3agaHHOW cnekTpanbHOWU NMIMOTHOCTLIO YCKOPEHUA U CNeKTpanibHOU NNoT-
HOCTbIO YCKOPEHUA cCUrHana ynpasneHus.

3.21 koppekuyusa (equalization): Npoueaypa npusegeHUs K MUHUMYMY NMOrpeLHOCTU BOCMNPOoN3BeaeHNS
cnekTpanbHOW NITIOTHOCTU YCKOPEHUS.

3.22 cnapgHaBblicoKuxyvactoTax (final slope): Y4yactoksagaHHOM CNeKTpalibHOU NTOTHOCTU YCKOPEeHNS
Ha YacToTax Bbllwe £, (CM. pUCyHOK 1).

3.23 paspelwleHue no 4vyactoTe (frequency resolution): lnpuHa nHTepBana npupalleHna 4acToThl B
npeacTtaBneHun cnekTpanbHOW NIOTHOCTU YCKOPEeHUS (BblpaXkaeMad B repLax).

[TpunmeyaHwmne— 3IT1aBenuynHa obparHO NPONopUMOHanbHa AfIMHE 3anncn curHana, ncnonb3yemon B ULNpo-
BOM aHanuse. Yncno nHrepeanoB npupalleHus coBnagaeT ¢ YACOM CneKTparnbHbIX IMHUU B AAHHOM Ananal3oHe YacToT.

3.24 HabnrwpaeMasn cnekTpanbHasa NNOTHOCTb YcKopeHUd (indicated acceleration spectral density):
OueHKa cnekTpanbHOW NNOTHOCTU YCKOPEHUSA Ha CYUTLIBAKOLWEM YCTPOUCTBE aHanMsaTopa, BKnyaroLwas B
cebsl UHCTPYMEeHTalbHYH NOrpeLllHOCTb, CNyYauHyo NOrpeLllHOCTb U CMeLLeHKe.

3.25 cnap Ha HU3Kux vYacTtoTax (initial slope): Y4yacTok 3agaHHOW cnekTpanbHOU NITOTHOCTU YCKOPEHNUS
Ha YacToTax HuxKe f, (CM. pUCYyHOK 1).

3.26 UHCTpYMeHTanbHaa norpewHocTb (instrumental error): COBOKYNHOCTL NOrpeLlHOCTEN, BHOCHK-
MbIX K&>KAbIM aHanoroBbiM YCTPOUCTBOM BXOAHOU YACTU CUCTEMbBI YNPaBNEHNA U KaXKablM aHalnoroBbIM yCTPON-
CTBOM B COCTaBe CUCTEMbI yNpaBleHUS.

3.27 cny4dauHad norpelwHocTb (random error): [lorpelWwHOCTb OLUEeHKU cnekTpanbHOU NIIOTHOCTU YCKO-
PEHUA, USMEHAOLLIAsACA OT OAHOIO U3MepeHUs K Apyromy U odbycnosneHHasi KoOHeYHbIM BpeMeHeM yCcpeaAHEeHUS
CUrHana m KoHe4YHoU LHNPUHOW NONockl PUNbTRAaLUN.

A
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3.28 3anucb curHana (record): COBOKYNHOCTb OTCYETOB NpoLecca, B3AThIX Yepes paBHbIE NMPOMEXKYTKU
BPEMEHN, KOTOPYHO UCNOMNBL3YIOT NPK peanusauun npoueaypbl dbicTporo npeocbpaszoaHng dypobe.

3.29 BocnpousBoguMocTb (reproducibility): BnnsocTb pesynbTaToB USMEpPEHUN O4HOMN U TOW XKe BENn-
YNHBbI C OAHUM U TEM Xe 3Ha4YeHunem, NpoBoANMbIX:

- pasHbIMX MeTo4aMU;

- CUCMONb30BaHMEM pPasHbIX cpedCcTB U3MepPeHUW;

- pasHbIMU onepaTopami;

- B pasHbIX UCMbITATENbHbLIX TabopaTopusix;

- B pasHble MOMEHTbLI BpEMEHW, MHTEPBaN MexXay KOTOPbIMU 3HaA4YNTENbLHO BONMblLUE BpeMEHU NpoBeae-
HUA OAHOMO U3MEPEHUS;

- pasHbIMU criocobamuy NpUMeHEeHNA UMELLIMXCS CPeaCTB UCMbITAHUU U U3MEPEHUNA.

[TpnmMmevyaHmne— TepMUH «KBOCMPOMN3BOAMMOCTbY NPUMEHSIIOT TaKkkKe B cry4asix, Korga npuHMMatoT BO BHUMA-
HWe TONbKO OAHO NN HECKONbKO U3 BbilLENepeUnCneHHbIX YCIOBUN.

3.30 cpegHeKkBagpaTu4iHoe 3HavyeHUe (root-mean-square value): KBagpaTHbI KOpeHb U3 CpegHero
3HavyeHUda KBaapaTta PyHKUUKU Ha 3aJaHHOM MHTepBane (4Nga cnektpanbHOU NMOTHOCTU TakKMM UHTepBanom
ABNAeTCA nonocavacTtot mexay f, uf, — cM. pUCyHOK 1).

[TpunmedaHune—B gaHHOM METOAE UCNbITAHUN CPpeaHEKBAAPATUYHOE 3HAYEHUE MOXET DbIThb paccHUTaHO AalS
Pa3HbIX BUAOB BO3DYXAEHUS: YNCTO LUMPOKOMNONMOCHOIO CNy4anHoro npouecca, COBOKYNHOCTU LUMPOKOMONTOCHOIO Criyvau-
HOIo U rapMoOHNYECKOro npoueccoB (SOR) nnm coBokynHocTn AByX cnydanHbix npoueccoB (RoR) — cm. B.2.4 (npunnoxe-
Hue B).

3.31 KOHTponupyeMbin napamMeTp (signal value): 3HavyeHUe crnekTpanbHOU NNOTHOCTU YCKOPEeHUs ANS
CNydauHON COoCTaBMNAoLLEN BOCNPOU3IBOAMUMOro npouecca Unm amnnmtyabl ANg rapMoHUYecKkon COCTaBNA-
LLle BOCMPOU3BOAMMOro npoLuecca.

3.32 cTaHpapTHOe OTKNoHeHue (standard deviation): XapakTepuctuka cny4yamHoro BpeMeHHOro CUr-
Hana, kKoTopast 4ns curHana sMbpauun cosnagaeT co cpegHekBaapaTUIHbIM 3Ha4YeHUEM (MOCKONbKY cpeaHee
3HayeHWe curHana sndpaunn NPUHUMAaKOT PaBHbLIM HYMHO).

3.33 cTaTuctTudeckas TouHocTb (statistical accuracy): OTHoOLWEHNE NCTUHHOW CreKTpaibHOM NNOTHOC-
TWU YCKOPEHUS K HabntogaeMon.

[TpnmedaHun e— laHHyI0 XapakTEPUCTUKY NPUMEHSIOT TONbKO B OTHOLWEHUW CNyYanHOW COCTaBIAOLWEN BOC-
NpOu3BOANMOro npoLecca.

3.34 cTaTUCTUYecKana cTeneHb cBoOoAbl (statistical degrees of freedom): BenuynHa, xapaktepusyio-
LLIasl CBOMUCTBA OLEeHKM CNeKTpanibHOW NIOTHOCTU YCKOPEeHUd, nonyvyaemMou no crydyaMHblM oTcHeTam MeTo4oM
ycpegHeHnsa nNo BpeMeHU, 1 3aBucaLlaa oT paspeLlleHna no YactoTe U BpeMeHM yecpeaHeHus.

3.39 UMKn KavyaHuA (MacToThbl) (sweep cycle): lNepemellleHne (pasBepTka) No 3agaHHOMY AManasoHy
4acTOT NO OAHOMY pasy B KaXKAoM U3 HanpaBneHUn (Hanpumep, oT 540 500 'y nobpaTtHo Ao 51u).

[ PUMEYAHWE — B NMPOTUBONONOXHOCTb UUKITY Ka4aHUA HaCTOTbl OAUHOYHAA pa3BepPTKa MNoO HacCT1oTe O3Ha4YaeT
ABXeHune 1o anara3oHy 4acCrtoT TOJIbKO B OAHOM HalpaBJleHUN. B CTOPOHY BO3pPaCTaHUA UTIU y6bIBaHMFI HaCTOThl.

3.36 CKOpPOCTb KavyaHus (MacToTbl) (sweep rate): CKOpOCTb USMEHEHNS YaCTOThl FAPMOHNYECKOrO CUAT-
Hana, nsmepsemasi NMbo B OKTaBax B MUHYTY (OKTaBa/MWH), NMbo B repuax B cekyHay (I'u/c).

3.37 UCTUHHaA cnekTpanbHaa MNMOTHOCTb ycKopeHuAa (true acceleration spectral density): Cnek-
TpanbHasi NNMOTHOCTb YCKOPEHUSA, BO3AEUCTBYIOLLErrO Ha obpasel,.

4 OOwuMe TpeOOBaAHMNA K UCTBITAHUAM

4.1 O6wmne nonoxeHus

YcTaHaBnmBaeMble TpeboBaHUA K UCTIbITaTENbHOMY 0O0pYaOBaHUIO OTHOCSTCS KO BCEMY UCTbITATEb-
HOMY 0BopyaoBaHuio B uenom. B cnyvyae BUbpaLMOHHON YCTaHOBKN 3MEKTPOANHAMUYECKOTO UM rapaBin-
YecKkoro Tuna 910 obopyaoBaHMe BKIOYaeT B ceba ycunurenb MOLLHOCTU, BUOPOCTEHA C YCTPOWUCTBOM
KpenneHus obpasua n CUCTEMY yrnpaBneHus.

KonebaHus BUbpocTosa B 3agaHHOM U NMONepeyHoOM HarpasneHUsax creayeT nmbo npoBepuTh A0 HavYana
MCNbITaHUW, NMBO KOHTPONMMPOBATb B XO4e WUCMbITAHUA C NOMOLUbI AOMNOCAHUATENBHOIO KaHana B cucteme
ynpasfieHus1. B HOpMaTUBHOM AOKYMEHTE Ha UCNbITaHUS AOKHBI ObITh onpeaeneHbl YpOBHU BOCNPOU3BON-
MO BMOpaLMn1 1 nocneaoBaTenbHOCTb AENCTBUA BO BPEeMS UCTIbITaHUNA.

CTaHOapTU3oBaHHbIM METOA UCMbITAHUI BKOYAET B cebsi cnegytoLme atanbl (MPUMEHUTENBHO K BO3-
OY>KOEHUIO B KAXKAOM N3 3aJaHHbIX HanpaBneHWi):
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- HauvanbHble U3MEPEHUA AN onpeaeneHnst AMHaMUYECKOU XapaKTepUCTUKM obpasLia npm HM3KOM YPOB-
He BO3DYXXAEeHUA rapMOHNYECKON UM crnyvanHon BUbpauuen (CM. Takke 5.4 1 9.2);

- BblAEPXKKY 0Bbpasua npu Bo3gencTesnmn BudbpavLmen B 3agaHHOM PEXNME;

- 3aKMYUTENbHbIE N3MEPEHUS AN NOBTOPHOMO onpeaeneHns AMHaMmnMYeCcKon XapakTtepucTuki obpas-
La (CM. 9.5) ncpaBHeHUdA ee ¢ pe3ynbTaToM, NONYyYeHHbLIM Ha 3Tane HavanbHbIX U3BMepeHUi, B LIeNsaX BeIABMNE-
HUA BO3MOXXHbIX MEXaHU4YeCKUX MOBPeXaeHUNA.

Ecnu anHammnyeckoe noseaeHme NCNbITYeMOro 00bekTa XOpOoLUO U3BECTHO N He NpeacTaBNAeT UHTe-
peca, TO HOPMaTUBHbIA OOKYMEHT MOXET He yCcTaHaBnMBaTb TpeboBaHUN K UCCNeaO0BaAHMIO ANHAMNYECKON
XapaKTepUCTUKN NN YCTAHOBUTL UX B OrpaHUYeHHOM obbeme.

4.2 CucremaynpaBrieHus

YnpasneHue ncnboltTaHUAMU TpebyeT NpUMMeHeHUa cneLnanbHOro NporpaMmMHoro obecrneyeHuns, No3Bo-
NALWero NpoBoAUTb aHanMs AaHHbIX U ynpaBlieHUne UCNbITAHUSIMU B pasHbIX pexxmMmMmax BO30yKaeHus.

4.3 Bocnpoussoaumoe gBuxKeHue

YCTaHOBNEHHbIE HOPMATMBHBLIM AOKYMEHTOM Ha UCMNbITAHUA BOCNPON3BOANMBIE KONebaHUsA BO BCEX TOU-
Kax KpenneHuns obpasua A0MKHbI ObITb NPUONN3UTENBHO OAMHAaKOBBLIMW U NOCTynaTenbHbIMW. ECnin ycnosume
MOEHTUYHOCTU KONebaHMN B pasHbIX TOUYKaX KpenmeHUs BbINOMNHUTb HE yAaeTcsl, NPUMEHSIIOT MHOIOTOYEYHOoE
yripaBneHne UCMNbITaHUAMMN.

Bocnpoussogmnmoe ABMXKeHne OOMKHO MMeTb rayCCOBCKOe pacnpeaeneHue ansa cny4yanHom cocTaBAo-
LLlen 1 BbITb FAPMOHUYECKUM A9 Nepuogn4eckon coctaBndaowen BnopaLsnu.
4.4 NMonepe4vyHada BUOpaLuA

[TonepeyYHyto BUOpaLnio NMdo NPOoBEPAIOT A0 NPOoBeAeHNA UCNBITAHUKW, BO3DYXXaasi obpasel, crnyvyanHou
NN rapMOHNYEeCKON BUbpaLnen, ypoBeHb KOTOPOW yCTaHOBNEH HOPMATUBHBLIM AOKYMEHTOM, NMNOO KOHTPONU-
PYIOT BO BpeMs UCNbITaHUW, UCNOSNb3Y4 A4 3TOro AONONHUTENbHBIN KaHan CUCTeMbl ynpaBneHUd.

3HavyeHne KOHTPONMMPYEMOro NapamMeTpa Ha KaXXaou 4YacToTe B KaXXaA0oW NPOBEPOYHOU TOUKE U B KaXXKA0M
M3 HanpaeneHun, nepneHanKynapHbIX KHanpaBneHUo OCHOBHOMO ABUXEHUA, He AOIMKHO NpeBbIlaTh YCTaHOB-
NeHHOoro 3HavYeHUa B gnanascHe YacToT cBhile 50014, a B ananasoHevyactoT 40 500y He gomMKHO NpeBbIWLATL
YPOBHS, KOTOPbIN Ha 3 Ab HWXKe 3Toro yctaHoBneHHOro 3HaveHua. CpeaHeksagpaTuyHoe 3HaYeHUe YCKopeHUS
(BO BCEW Nonoce 4acToT) Ans noboro HanpaeneHUsa, NnepneHankynapHoro K 3agaHHomMy HanpaBneHUo ABUXKe-
HUSA, He OOMKHO npeBbliWwaThb 50 % 3TOW BeNUYMHLI ANg 3agaHHOro HanpasneHus AsmkeHUa. Hanpumep, ans
0bpasLoB HEDBOMNbLINX pa3MepOB HOPMATUBHBIM AOKYMEHTOM MOXET ObITb YCTAHOBMEHO TpeboBaHUe, YTOOLI
3HAYeHMe KOHTPONMUMPYyemMoro napamMeTpa nonepevyHon BUOpauun He MpeBbIlAano 3Ha4vYeHUe 3TOro Xe
napamMeTpa aAns BOCNpou3BogMMoro AsMkeHus, ymeHolleHHoe Ha 3 Aab.

[ns106pa3uoB 6onbLMX pasMepoB N 60NbLLIOW MacChl MOXET OKasaTbCsl 3aTPYAHUTENbHBIM BbIMOMNHE-
HUe orpaHU4YeHn Ha NonepeYHyto BMbpaLuio BO BCeEM AnanasoHe 4YacToT UcnbiTaHu. TpyaHOCTU B BbINOTIHE-
HUW YCTaAHOBIEHHbIX OrpaHU4YeHniN MOTyT BO3HUKHYTb TakKe U B TOM ciny4vae, eCrni HOpMaTUBHBIM AOKYMEHTOM
peanncaHo NPOBOAUTL UCNLITAHUA B LUMPOKOM AMHaAMUYECKOM AnanascHe. B 3ToM cnyyae B HOpMaTUBHOM
OOKYMeHTe AoMKHa bbITb UCNOMb30BaHa oaHa 13 cneayrownx QopMynMpoBOK: «NonepevHas Bubpauus, npe-
BblLLIAOLWAA 3adaHHbIA YPOBEHb, AO0MKHA ObITh 3aPUKCUPOBAHA M yKa3aHa B NPOTOKONe UCMbITaHUN» UMK
«KOHTpPOMNb NonepevyHoun BubpaLnum He NpoBOasAT».

4.5 YcTtaHOBKa obpa3ua

Obpasel agomkeH bbITh 3aKkpennied Ha BUbpocTtone B cooTBeTCTBUN € TpedboaHusamu [OCT 30630.0.0.

4.6 U3MepUuTenbHaa cuctemMa

XapaKTepUCTUKU UsMepUTenbHOU CUCTEMBI ACTKHBI NpeaycMaTPUBaTh BO3MOXXHOCTb NPOBEPKM BhIMOI-
HEHWS YCNOBUS, YTO UICTUHHOE 3Ha4YeHKe napamMeTpa BUbpaL M B KOHTPOMNbHOW TOUYKE B 33aHHOM Hanpagne-
HUW OBUXXEHWUSA He BbIXOAWUT 3a Npedenbl yCTaHOBMEHHOro AonycKa.

Ha TOUHOCTb N3MepeHni OKasbiBaeT CYLLEeCTBEHHOE BITUAHME YaCcTOTHas XapaKTepucTuka UsMmepuTtenb-
HOW Uenun, BKNovarLwwen B cedbst gatvnk BMbpadunn, cornacyrollee ycTpomcTBo U yCTpoUcTBa coopa n obpaboT-
KW AaHHbIX. HWKHAA rpaHyua gnanasoHa 4acTtoT U3MepUTenbHOM CUCTEeMBl HE AC0MMKHa npeBbiwaTth 0,5 14, a
BEPXHAA rpaHuLa — He AoJDKHa bbiTb MeHee 2 £, (CM. pucyHok 1). B ykazaHHOM gManasoHe YacToT aMnnnTy -
HO-YaCTOTHAadA XapakKTepucTuka namepuTenbHON CUCTEMbI A0ITKHA ObITb NOCTOAHHOW B Npegenax + 5 %.

5 TpeboBaHuA K BOCNpon3BoanMou BUOpaLun

MeToa ucnbiTaHUN, yCTaHOBNEHHBIN HACTOSALWMM CTaHAAPTOM, NpeaycMmaTpuBaeT BO3AENCTBUE HA obpa-
3eL LUMPOKOMONOCHON ClyvYanHon BMbpaumein B coMeTaHUU NMUMOO € y3KONOMOCHOM CriydanHon Bubpauunen, nmoo
C rapMoHU4Yeckomn subpaumen, nMoo ¢ sndpaumein 00omnx ykaszaHHbIX TUNMOB. HOpMaTUBHBIM JOKYMEHTOM MOXKET
ObITb NPEAYCMOTPEHO, YUTO BO3DYXXOEHMe Y3KOMONIOCHOW CryvYanHoOWU Nnu rapMoHUYecKkon Bubpaumnein ocyllle-

6
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CTBNSIIOT C Ka4YaHWMEM 4acToTbl B 3adaHHOM Auana3oHe. [lpy npoBegeHun wucnbiTaHMUA OJaHHOTO BuAa
HeobXxo4uMOo NpMHUMAaTL BO BHUMaHWE cregayloLlee.

B HOpMaTUBHOM AOKYMEHTE AOMKEH ObITb ycTaHOBNEH cnocob 3aaaHua CTeneHu XXeCTKOCTU YCNOBUW
ncnbiTaHum ang cnyvyamHom subpaummn: MAX unn SUM.

CnekTp yCKOpeHUa MOXET npeacTaBnsaTb COOOM:

- Cynepno3nymio CneKTpos LLUMPOKOMNOSIOCHOU Crly4anHon BUbpaumnun, y3KonosriocCHoOM criyManHon Bnbpa-
LMW N TaPMOHUNYECKUX COCTaBIMAILMX OJ151 CACTEM YrpaBrieHus1, B KOTOPbIX rApMOHNYECKUU CUTHal 3a4aeTcsA B
BUAe cnekTpanbHOU NMUHUK;

- CYynepno3numio CNeKTpoB LLUMPOKOMNONOCHOW CnyvYanHou Bubpauum n y3kononocHou cnyv4anHou sBnbpa-
LMK, a TakKe He3aBUCUMble rapMoHU4ecKkue konebaHua ana cucrem ynpasfeHuns, B KOTOPbIX rapMOHUYECKUA
CUrHan reHepupyeTca HenpepbIBHO B HaCTOTHOM obnacrw.

5.1 [onycku Ha xapakTepuCcTMKHU Cny4amHOu BUbpaumn
5.1.1 Bubpauua B npoBepoOYHbIX U KOHTPOJIbLHOU TOUKaX

NHCTpyMeEHTanbHasA NOrpeLuHOCTb OLLEHKN CNEeKTPasibHOM NITOTHOCTU YCKOPEHUS B KOHTPOJTbHOU U NPOBe-
pPOYHOM TOHYKaxX Ha MHTepBane YacToT oT f, Ao f, He foIkKHa BbIXOAWUTb 3a npeaenbl + 3 Ab oTHOCUTENbHO 3a4aH-
HOW cneKkTpanbHON NMOTHOCTU YCKOpeHus. HaHHbIU A0ONYyCK He YYUThbIBAEeT CrydauHylo NOrpelHOCTb W
CMelLlleHMe. XapaKTepUCTUKN Cny4auHOU NOrPeLIHOCTU MOryT ObITh paccynTaHbl NO pe3ynbTaTtaM UCNbITaHUMN.

CpeaHekBagpaTtuiHoe 3Ha4YeHne YCKopeHus B ananaaoHne ot f, go f,, uamepeHHoe HenocpeacTBEHHO UNn
nony4yeHHoe pacyeTHbIM Cnocobom, He JOIMKHO oTnnyaTtbeAa bonee 4yem Ha £ 10 % oT cpegHeKBaapaTU4HOro
3Ha4YeHna 4Ny 3agaHHOW CreKTparibHOW NMMOTHOCTU YCKOPEHUSA. DTO OTHOCUTCA K CUTHasYy Kak B pearibHOWU, Tak
B BOODpaxaemMoW KOHTPONLHOW TOUKE.

[aHHble TpeboBaHmnA MOryT ObITb TPYAHOBLINONHUMbI HA OTAESbHbIX YacToTax unu gnsa oopasuos 00sb-
LLUMX pasMmepoB unm 6onbwoun maccel. B aTom cny4vyae B HOPMatUBHOM AOKYMEHTE MOryT ObiTb YCTAHOBJIIEHb!
bonee WwnpoKne rpaHnLbl 4ONyCKa.

Cnap cnekTpanbHON NMOTHOCTU YCKOPEHUS Ha HMXKHUX YacToTax AOMKEH COCTABMATbL HE MEHee NIC
6 nb/okTaBa, a Ha BbiICOKMX YacToTax — He bonee MunHyc 24 ab/okraea [cm. B.2.3 (npunoxeHwue B)].

[ns ncnbiITaHUM ¢ KAYaHNEM YacTOTbl I0MYCKU HA CNEeKTParbHble COCTaBNALLME C UBMEHSIOLLIENCA Yac-
TOTOM NOMKHbI ObITb TEMU XKeE, YTO U HA COCTABMNAOLLME LLIMPOKOMNONOCHOM BUbpauun. OgHako 310 MOXET ObiTb
HEBbIMONTHUMO MNPY BbICOKOM CKOPOCTU KavyaHus. B aToOM cnyvae Aonycku Ha cnekTpanbHble COCTaBnsoLLme
NOMKHbI ObITb YCTAHOBMNEHbI B HOPMaTUBHOM JOKYMEHTE.

5.1.2 BepOoATHOCTHOE pacnpepnerieHue

MrHoBeHHOE 3Ha4YeHne yCKOpeHMs B KOHTPOIbHOWU TOYKE 4OIMKHO DbITb pacrnpeneneHo no 3akoHy, bnns-
KOMY K rayCCOBCKOMY, KaK NoKa3saHo Ha pUCyHKe 2. [loareepxaeHne atomy AOSKHO ObITb NOMy4eHO B npoLecce
KannbdpoBKu cuctembl. Bug pacnpeneneHus curHana B npUCyTCTBUM rapMOHNYECKOU COCTaBIAIOLLEN NOKa3aH
Ha pUcyHke 4.

30
~ [lukoBoe 3Ha4eHne o
20
CpeaHekBagpaTU4YHOE G
3Ha4YeHue
BepoATHOCTL
» Bpewms
o
20
[TukoBOE 3HaYEeHUe 30

G — CTaHOapTHOe OTKINOHEHUe

PucyHok 2 — Cny4yavHbiy curHan, onmMs3kum K HopmaneHOMY, € 3a1aHHbIM YPOBHEM OTCEYKW
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OTceuKa 3agarollero curHana gomkHa oblTb Ha YPOBHE HE MeHee 2,5 cpeaHeKkBaapaTUYHOro 3Ha4eHUS
(cM. 3.18). Heobxoanmo ybeamnTbcsd, UTO BpeMeHHast opmMa curHana B KOHTPOSbHOW TOYKE COAEPXKUT MUKM,
npeBbllatoLne 3agaHHoe cpeaHekBagpaTuiHoe s3Ha4YeHne He MeHee YeM B 3 pasa, eCn TONbKO NHbIE TPebo-
BaHWS He YCTaHOBIEeHbl COOTBETCTBYHOLLUM HOPMATUBHEIM AOKYMEHTOM.

Ecnu ans ynpaeneHnUs UCNONb3YIOT cUrHam B BOOOpa)kaeMon KOHTPOMNLHON TOYKe, BblLeyKa3aHHOe Tpe-
DoBaHMe K 3HaAYEHUO NUK-aKkTopa pacnpocTpaHAETCHa Ha BCe MPOBEPOYHLIE TOYKW, CUrHambl B KOTOPLIX
MCNONb3YIOT AN POPMUPOBAHUA CUTHaNAa ynpaBneHus.

[TNOTHOCTL BEPOATHOCTU pacrnpegeneHuns paccyMTbIBaoT Mo ABYXMUHYTHOW peanu3aLunm CUrHana B KoH-
TPONbLHOW TOUYKE B Havane, B cepeanHe U B KOHLE UCMNbITaHUN.

5.1.3 Ctatuctnyeckad TOYHOCTL

CTaTtnctuyeckyto TOMHOCTb onpeaensatoT Yepes YACNOo cTaTUCTUYecKnX cTteneHen ceoboabl N 1 JoBepu-
TeNbHLIN YPOBEHbL (CM. PUCYHOK 3). CTaTUCTUYEecKoe YMCno cTeneHen ceoboabl onpeaenatoT no opmyne

N,=2B.T. (1)

rae B, — paspelleHune novactote, ['u;
T, — apdekTBHOE BpemMsa ycpeaHeHus, C.
3HavyeHue N _He fomkHO bbiTb MeHee 120, ecnin ToNbKo MHoe TpeboBaHUe He YCTaHOBNEHO COOTBETCTBY-
FOLLIMUM HOPMaTUBHBLIM AOKYMEHTOM.
Ecnn HOpMaTUBHBIM [OOKYMEHTOM YCTaHOBMNEHbl AOBEpUTENbHbIE YPOBHW, KOTOpble Heobxoaumo
coONOCTU NPU NPOBeAEHUN UCNLITAHWIA, ANA pacveTa CTaTUCTUYIECKOW TOUHOCTU cneayeT UCMOoNbL30BaTh AaH-
Hble PUCYHKa 3.
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PuncyHok 3 — Ctatnctnyeckas TOMHOCTb BOCNPON3BEAEHUSA CNEKTParibHOW NMOTHOCTU YCKOPEHUSA B 3aBUCUMOCTHA
OT Yncna creneHen ceobogbl Ans pasHbiX 3HAYEHUN AOBEPUTENBbHOW BEPOATHOCTU

5.1.4 Pa3pelwieHue no vyactoTe

PaspelueHue no Yactote B, [ 'L, 3aBUCNT OT MakCMMaribHON TaKkTOBOW YacTOTbl KOHTPO1iepa CUCTEMBI
yripaBneHusa nymcna nMHUA B cnekTpe curHana n.

B, = f,.,/N, (2)
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roe f... — MakcMManbHas TakToBas YaCTOT KOHTpOnnepa cucTteMbl yrnpasneHus, 'y, kotopasa AomkHa He
MeHee YeM B ABa pa3sa npesbiwartb f, (CM. pUucyHok 1);

N — YUCIO CNEKTpasnbHbIX IMHUIA, PaBHOMEPHO pacnosoXeHHbIX No AnanasoHy 4acToT BNAOTL A0 fy, .

PaspelueHune no yactore 4OMKHO ObITb YCTAHOBMEHO HOPMATUBHBIM JOKYMEHTOM [CM. Takke pasgen 13,

nepeyduncneHume h)].

igh

[TNOTHOCTL BEPOATHOCTHU
0,010

0,009

0,008

B
0,006
0,005
0,004
0,003
0,002

0.000 ...J o SRS

-150

YckopeHue, M102

T — YUCTO rapMOHUMECKUU cUrHan; 2 — rapMoHudeckud U cnydauHoin (CIY — 0,1 M2/c3) curHanbl; 3 — rapMOHUYEGKUA U CryYauHbIN
(CITY — 1 lec3) curHanbl; 4 — rapmMoHu4yeckuid U cnydaHoin (CINY — 5 M2/c3) CUrHanbl; 5 — 4yncTo cnyvyanHolid curHan
(CNY — 5 m2/cd)

PucyHok 4 — MNoTHOCTbL BEPOATHOCTU pacnpeaeneHns rapMmoHudeckoro (amnnutyaa 50 m/c2, yactora 120 N'y)
n cny4dyanHoro (B ananasoHe ot 20 ao 200 I'y) curHanos, a TaKKe UX coMeTaHUN

5.1.4.1 CoyeTaHue LUMPOKOMONOCHOIO U Y3KOMOMOCHOro criyyanHbiX curHanos B, BbiOUpaloT Takum
obpa3om, 4YTODbI:

- 0Ha 13 cnekrpanbHbIX JIMHUA coBnagana c f,, a nepBas cnekrpanbHasi IMHUA Oblria pacnonoXxeHa He
Bbilwe 0,5 f,;

- [B€ cneKkTpanbHbleé NMHUK onpenensinu dopMy cnaga cnekrpanbHOW MNIOTHOCTU YCKOPEHUS Y3KOMOo-
NOCHOro curHana.

Ecnu BblluenepevncneHHble TpeboBaHua AaloT ABa pasHbiX 3HaYeHus B, To BbIBUpalOT HauMeHbLLee
N3 HUX.

MpumMmeyaHue—Bbibop B, npeanonaraer KOMNpOMUCC MeXAy CTpeMrieHmeM Bornee KayeCTBEHHO onucarb
CrekTp Bo36yxaeHns n HeobxoaMMocTbio obecnednTb ObiCTpoaencTBUE CUCTEMDBI yripaBneHus. Kpome Toro, ysenuieHume
CKOPOCTU KayaHWUA 4acToTbl MOXET NoTpeboBaTth O0nee BbICOKOro paspelleHus No YacToTe Ans nogaepXXaHus yrnpasneHus
BO BCEM [IMaNa3oHe YacToT KavyaHus.

5.1.4.2 CouyeTtaHme rapMmoHMU4ECKOro n Cry4amHoro CUrHanoB

B, BblOMpaOT TaKMM 0DOpa3oM, UTODbI 0AHa N3 cneKkTpanbHbIX NMHUA coBnaaana cf,, a nepeas cnekrparb-
Haa NnnHWA Obina pacnonoxeHa He Bbille 0,5 1.

KayaHue 4YacTtoTbl rapMOHUYECKOro curHana, No BO3MOXXHOCTU, AOMKHO ObITb HENPEepbIBHbLIM. [N cuc-
TEeM ynpaBneHus, B KOTOPbLIX YacToTa rapMOHUYECKOro curHana uaMmeHseTca ckavykoobpasHo, B, AOMKHO
cocTaBnAte He bonee 0,1 % 7, .

5.2 [lonycKku Ha XxapakTepucTuKu rapmMmoHM4eCcKou Bubpauum
5.2.1 Bubpaumsa B KOHTPONLHOU TOUKE

[1py Ka4aHMN YaCcTOTbl rAPMOHUYECKON COCTaBMAOLLEN, BOCNPOU3BOOMMOUN Ha (POHE CryvanHbIX Koneba-
HWUW, ANst OLIeHKM ee aMnnuUTyabl 06bIYHO NCNONB3YIOT LndbpoBou cneasilwmm punbTp. 3TOT PUNLTP NO3BONSET

9
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OTCeUYb 3HAYUTENbHYH YacTb criydanHou cocTasnaowen. OaHako B Nl0OOM cny4yae oueHKa aMmnnnTyabl oyaeT
coaepKaTb 4O CNyYauHOro LWymMa HavyacToTax, pacnofioXXeHHbIX BONMM3UYacToThl rapMOHUYECKOro curHana.
Kpome Toro, 4yem 6onblle OTHOLEHME CNeKTpanbHOM NNOTHOCTU YCKOPEHUSI CNYyYauHOro curHana K NonoBuHe
KBagpaTta amnnnTyabl rapMOHUYECKOro curHana (HasbiBaeMoe Takke OTHOLIEHUEM MOLLHOCTEN), TeM DonbLLe
OyaeT Aons 3TOW CnyvYanHoW NOrpeLllHOCTU. Y MeHbLIEHWE NOMockl cneaallero punbtpa No3BONUT YMEHbLLIUTL
CNydauHylo MOrpelHoCTb, OgHaKko 3TO COMpoBOXAaeTcA YBenunyeHMemMm 4Yucna OTCYETOB, MO KOTOPbIM
BLIMOMHAKOT ycpeaHeHNe.

Ecnun obpasel obnagaeTt ocTpbiM, BLICOKOAOOPOTHLIM PE30HAHCOM, YBENMUYEHME YACTIa OTCHETOB MPU-
BOAWUT K 3HAYUTENbHOMY CMeLLeHNIO OLLIeHKU OTKITUKA.

[onyckn Ha amnnuTyay rapMoHUYEeCKUX COCTaBNSAOLWNX, ASACTBYOLWMX Ha OHe crnyvYanHon subpaLun,
OOIKHbI ObITh OOMbLUE, YEM COBOKYMHAas NOrPELLUHOCTL, BKNoYaowWwas B cebd cnyyanHyro norpelHocTb, cMe-
LLieHWe, NOrpeLllHOCTb LUenu yrnpaBneHns U MHCTPYMeHTaNnbHYH NOrpeLllHoCTb.

Ha pucyHKe 5 nokasaHa pekoMeHayemMasi CKOpPOCTh Ka4aHMAYacTOThl B 3aBUCUMOCTA OT OTHOLLEHUA MOLLL-
HOCTeN B NpeanorioXXeHUU BeINONHEeHU crieayoLWwmnX YCNoBUN:

- NMPUMeEHSAT LMPPOBYIC cneaawyo punbTpauunio ¢ UCNoNb3oBaHNEM UHTErpupoBaHmMsa NponssedeHns
CUrHana B KOHTPONbHOW TOUYKE Ha rapMOHUYECKN CUrHan;

- NMPUMEHZAIOT 3KCNOHeHLUanbHoe ycpeaHeHne npu oueHKe aMmnnntyabsl curHana;

- KoadpuumeHT gemndmnpoBaHus obpasua paseH 0,01;

- E__.npeactaBnaeT cobon COBOKYMHYHO MOrpeLlHOCTb CMeLeHUA U Cry4anuHOoM NorpeLlHoCTU, He YHNTbI-
BaroLlen apyrue MCTOYHUKA NOrpeLllHOCTeN, Takme Kak NorpellHoCTb Uenu yrnpasneHUs U MHCTPYMeHTanbHad
NOrpeLlHoCTb;

- COBOKYNHas NnorpeLllHoCTb BhlpaXeHa vyepes cTaHgapTHOE OTKIOHEHME.

B 3TOM cny4vae nonHaa norpeLlHocTb £, onpegensaeTca opMynon

E,=K\E2, +E? +E2, (3)

roe K — KospdpuumMeHT, paBHbIM ABYM (eCni NoNHad NorpellHOCTL onpeaeneHa Yyepes yaBoeHHoe cTaHaapT-
HOE OTKIOHEeHKe);
E.— cTaHgapTHOe OTKITOHeHUe NHCTPYMeHTanbHOW NorpeLlHOCTU;
E_.— cTaHAapTHOE OTKITIOHEeHWe NorpeLHOCT CUCTEeMbIl YNpaBneHUs.

CKOpOCTb Ka4yaHWUs 4acToTbl, OKTaBa/MWH
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1 —E30r= 10 %; 2 —Esor=5 %r; 3 _E80r=2’5 Y%

PUCYHOK 5 — PekomeHgyemasi CKOPOCTb KavYaHns 4acToThbl B 3aBUCUMOCTU OT OTHOLWEHNA MOLWHOCTEN
ANs pasHbIX 3HavYeHun £
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5.2.2 [onycku Ha 3Ha4YeHue 4YacToThbl

[TpUMeHaloT cneaytowme 4onyCckn Ha 3HavYeHe 4YacToThl rapMOHUYEeCKOoro curHana:
1) Onga curHana c ka4aHuem 4YacToThil:

+ 17y B aManasoHe oT5 005010 U,

+ 2 % B AnanasoHe Bbile 50 ['u;

2) AnacurHana Ha gukcupoBaHHoM YacToTe: =2 %.

5.3 CTtpaTterua ynpaBsneHus

5.3.1 OgHOTOUYEYHOE UM MHOIOTOYeYHOEe YnpaBrieHue

EcnnnpegnucaHo HoOpMaTUBHBIM AOKYMEHTOM UM BLISABIIEHA B X4 e NpeaBapuUTernbHoro ocbcneaoBaHus
HeobXoAMMOCTb NPOBEAEHUA UCMOLITAHUA C MHOMOTOYEUHBLIM yrnpaBreHUeM, To AOMMKHA ObITb onpeaeneHa
cTpaTerna 3Toro ynpasrneHus.

HopMaTUBHLIM AOKYMEHTOM OOITKHO ObITh YCTAHOBIMEHO, KAKOE ynpaBneHue crneagyeT NPUMEHSITh: O4HO-
TOYEYHOE UMK MHOroToueuHoe. Ecn MHOroTo4eYHoe, TO HOPMaTUBHBIM AOKYMEHTOM ACITKHO ObITh Npeanuca-
HO, MO KaKoMy CUTHaNy OCyLLEeCTBNAIOT ynpaBneHue: curHany, ycpegHeHHOMY No NPoBepPOYHbIM TOYKaM, U MO
CUTHanNy B HEKOTOPOW BbIODpaHHOW TOUKE (HAanpUMep, ToW, rae BMbpaunsa MmakcumarnbHa).

[TpumedaHnwue—Ecnu ynpaeneHne no 0gQHON TOYKE HEBO3MOXHO, TO UCMOMb3YIOT MHOIMOTOYEYHOE yrpaBsne-
HWe, onpeaenne cnocob nonydYeHus curHana ynpasneHnss — no cpegHemMy Unu rno 3KCTpemMaribHOMYy 3Ha4YEHUIO B MPOBe-
POYHbLIX TOYKax. B niobom cnyyvae KOHTponbHas Touka byaet Boobpaxaemon. Vicnone3ayembi METO, yNpaBneHnsa QOMnXeH
ObITb OTPaXXeH B NPOTOKOSE UCTIbITAHUM.

Hue onucaHbl BO3MOXHbIE CTpaTernm ynpasneHus.

5.3.1.1 YnpaBneHune no cpegHemMy 3Ha4YEHUIO

B naHHOM cnocobe ynpasneHunst CUrHan ynpasneHnsa onpeaensitot No CUrHanam B KaXkaow npoBepoYHOM
TOYKe, POPMUPYA eroc nocpeaCcTBOM apUPMeTUYeCcKoro ycpeaHeHNda Ha KaXkaom 4acTOTHOU COCTaBNAaoLWen.
[Tocne 4Yero cpaBHMBAOT aMNNNTYAbl BCeX YaCTOTHLIX COCTaBNAKLWNMX CUrHana ynpasieHUa 1 3agatoLllero
cCUrHana.

5.3.1.2 YnpaBneHune no cpegHemMy 3Ha4eHUIo C KoppeKkumnen

3HavYeHne amnnuTyabl a_. KaXKaou YacToTHOW COCTaBIALWEN CUrHana ynpaBneHus nony4vyatoT ycpegHe-
HWEeM No aMnnUTyaam a.,..., a, CoOOTBETCTBYIOLMX YACTOTHLIX COCTaBMAIOLLINX CUTHAOB B NMPOBEPOYHbIX TOY-

Kax ¢ UICNoNb30BaHNEM BECOBbIX KOS PULMEHTOB W,,..., W,

a. =(aw,+...+taw)w, +. ... +w,) (4)

Takagqa cTpaTterusa ynpasneHua npeanonaraeT BO3SMOXHOCTb BHECEHUA CUrHanamMmm B pasHblX NpoBepoY-
HbIX TOUKaX pa3HbIX 40Nen B CUrHarn ynpasleHUda Ha Kaxaon 4acToTe.

5.3.1.3 YnpaBneHue no akCcTpemManbHOMY 3HA4YEHUIo

B naHHOM cnocobe curHan ynpasneHns BeIMUCIAOT NO 3KCTpeMalbHbIM 3Ha4YeHUsIM napamMeTpa yrnpas-
NeHNUs Ha KaXaon 4yacToTe B KaXXAoWU NPoBePOYHOU TodKe. Takasi cTpaTerust no3BondeT nocTpouTb CUrHarnm
ynpaBneHunst B 4acTOTHOW 0DNacTu Kak ormdaroLLyo Nno crekrpam CUrHanoB B NPOBEPOUHBIX TOYKAX, HAHECEH-
HbIX Ha OAWH rpaduk (ynpasrneHue rno MakCumanbHOMY 3HAYEHUIo), UNK Kak HWXKHU Npeden 3TUX CUrHanoB Ha
Kakgoun dacToTe (yrnpasrneHue No MMHUMarbHOMY 3Ha4YeHUI0).

5.4 OnpepeneHne 4YacTOTHOU XapaKTepPUCTUKIN

NccnenoBaHWA 4acTOTHOW XapaKTepucTukn obpasta NnpoBoasaT BO BCEM AMana3oHe 4acToT UCTbITaHUN
noFOCT 30630.1.1.

6 CTeneHb XeCTKOCTU YCNOBUN UCNbITAHUN

CTeneHb XXeCcTKOCTU YCNOBUKU UCNbITAHUUA onpeaendeTcsa codeTaHUeM cneayioLlmx napamMmeTpoB:
- AnanasoH 4YacToT UCNbITAaHUN;

- 3HaA4YeHUs cnekTpanbHOW NNOTHOCTU YCKOPEHUS LUMPOKOMNOTOCHOW BUDpaL K

- (hbopma KpUBOW CNeKkTpanbHOW NNOTHOCTU YCKOPEHUS LUMPOKONONMOCHON BUBpaLnn;

- AnanasoHbl YacTOT Y3KOMNONOCHON ClyvYanHon BUOpaLIUn;

- rapMoHuUYecKkune coctaBnsoLmne sBubpaunun;

- CKOPOCTb Ka4aHUSA YacTOThl;

- ONUTenbHOCTb BO3AEeNCTBUA BUDBpaL 1.

YKasaHHble napamMeTpbl ACIKHbI BbITb onpeaerneHbl COOTBETCTBYIOWMM HOPMAaTUBHBLIM AOKYMEHTOM
OQHUM U3 cneayoLL X cnocoboB;

- BbIDOPOM 13 3HAYEHUN, NpUBeAeHHbIX B 6.1—6.3;

11



OCT P 53189—2008

- CXO8 U3 N3BECTHbIX YCIIOBUI IKCNnyaTauum u3genunst, eciiv oHU JaroT CYLEeCTBEHHO NHbIe 3HaYeH U
napameTpos.

[TpumeyaHwue—Ilpu onpegeneHnn ypoBHEN CIly4anHOW UNN rapMOHNYECKOW BUDBpauUun no 3anucsim peanb-
HbIX HAbNaeHun cnegyet obpawarb BHUMaHUE HA TO, YTO UCTONb3yEMblE METOAbLI CXAaTUS AaHHbIX MOITN CYLWECTBEHHO
NCKa3NTb aMninTyaHble COOTHOLWEHNA CUTHANOB.

6.1 LUnpokononocHaa cnyvyanHaa Bubpauyus

6.1.1 Inana3oH 4yacToT UCNbITAHUIN

[[paHU4YHbIE 3HAYEeHUSA AnanasoHa YacToT UCMBbITAHWUA, KOTOPbLIE A0IMKHBLI ObITh OnNpeaeneHbl HOPMaTUB-
HbIM IOKYMEHTOM, pekoMeHayeTca BblbupaTtb n3 paga ... 1; 2; 5; 10; 20; 50 ... 3Ha4yeHne HKHeWn rpaHuLbl f;, He
OOJTKHO BbITb MeHee 1 ['L, a 3HauYeHne BepxHen rpaHnLbl £, He AokHO ObiTh bonee 5000 M.

6.1.2 CnekTpanbHada NMOTHOCTb YCKOPEHUSA LULUPOKONONOCHON CNy4YanHou BUGpauun

3HayeHWe cnekTpanbHOM NIIOTHOCTU YCKOpeHUs B AnanasoHe mexay f, u f, (cM. pucyHok 1) B (M/c?)4/TL
BbIOUpatoT 3 paga ... 1; 2: 5; 10... MuHumanbHoe 3HadeHne — 0,01, makcumansHoe — 100.

[TpunmeyaHwune—EcnncnekrpanbHyo NMNOTHOCTb YCKOPEHUSA BbIPAXatoT Yepes3 eguHULY yCKopeHusi CBODOaHO-
ro nageHns g,, To Ans Luenen HacTosilero craHaapta npuHumatot g, = 10 M/C?.

6.1.3 ®opmaKpUBOU cCNeKTpanbHOU NNIOTHOCTU YCKOPEHUA

[1na HacToawerc ncnelTaHUA popma KpUBOWU CnekTpanbHOW NMOTHOCTU YCKOPEeHUs onpeaeneHa B Buae
ydyacTKa C N10CKoW BepLUMHOW (CM. pucyHOK 1). B 0CcobbIX cnydyaax gonyckaeTcsl, YTOObl PYHKLUA CNeKTpansHOW
MNIOTHOCTU YCKOPEHUSA Mmena nHou Bua. MNpun atom Bng aaHHon yHKUMM A0MKeH ObITh onpeaeneH B HOpMaTUB-
HOM OOKYMeHTe. Ecnn agnanasoH 4acToT UChbITaHUW pa3buT Ha noaananasoHbl, B KaXKA0OM N3 KOTOPbIX CNeKT-
panbHYK NNIOTHOCTb YCKOPEHUA 3agaloT B BUAe NMOCTOAHHOMO 3HaveHWud, TO rpaHuulbl nogananasoHoB U
3HA4YeHUs1 CnekTpanbHOW NNOTHOCTU YCKOPEHUS cneayeT BblOUpaTh M3 3Ha4eHUN, NpuBeaeHHbIXB6.1.116.1.2.
B cCOOTBETCTBYHOLLIEM HOPMATMBHOM AOKYMEHTE AOITKHBI ObITh TAKKe onpeaeneHsl BUAblI KPUBLIX HA rpaduke
cnekTpanbHOWU MMOTHOCTU YCKOPEHUHA, COeAUHSIIOLWNX MOCTOAHHbIE YPOBHU 3TOU (PYHKLUMKM B COCeOHUX
noggnanasoHax.

6.1.4 nutenbHOCTbL BO3A4eUCTBUA BUOpaLun (BpemMsa BblAepPKKN)

OnnTenbHOCTb BO3AEUCTBUS BUDpALIMKN, B MUHYTaX (Macax UNn gHNX), KoTopas AoMmKHa ObITb YCTaHOBIE-
Ha HOPMAaTUBHbLIM AOKYMEHTOM, pekoMeHayeTcs Bbibupatse U3 psiga ... 1; 2; 5; 10... ¢ gonyctumoun norpelu-
HOCTbIO + 5 %.

6.2 Y3akononocHasa cnyvdyanHaa Bubpauus

B HOpMaTUBHOM AOKYMEHTE ACIDKHO ObIThb onpeaeneHo YUCno Nonoc cnyvyanHon subpaunn, nobasnse-
MO K GOHOBOM LULMPOKONONOCHOMW BUDBpaLnu.

[ns kaxaon nonockl HeOH6XOAUMO YCTAHOBUTL CleaytoLlee:

a) LWMPpUHY Nonockl (OHa AokKHa ObITh He MeHee 0,5 % u He bonee 10 % AnanaszoHa YacToT LUMPOKOMNO-
NOCHOW cnyvanHou BMbpaunn). HUXKHAS rpaHmua NONockl YacTOT He A0KHA NeXaTb HMXKe YABOEHHOro paspe-
LLUEHUA NO YacToTe;

D) HWKHIOK U BEPXHIOK rpaHnLbl LIMKNa KavaHUA YacToThl;

C) CKOPOCTb KavaHusi B okTaBa/MUH UK ['L/C nnn BpeMs NpoXoXXaeHWUsa oaHOoro LuKa KavyaHus;

d) 4YUCno UKMKNIOB KaYaHUA N ANUTENbHOCTb BO3AENCTBUS Y3KONOMOCHOW BUOpaLnn;
€) 3aKOH U3MEHEHWSI YacTOThl: NMIMHENHBIN UM NorapupMnYecKnn;

f) HayanbHOe HanpaBneHne N3MeHEeHNUA YacToThl (B CTOPOHY BO3pacTaHUA UNn yobiBaHUA);

g) 3HadeHue cnekTpanbHOU NMOTHOCTU YCKOPEHUA B Npeaenax noochl;

h) ctpateruto (SUM nnu MAX), ncnonb3yemyto npu Beloope 3Ha4YeHMS CnekTpanbHOM NMOTHOCTM YCKO-
PDEHUS YIKOMONOCHOM BUDpaL MM Npn ee codeTaHNM C LUUPOKOMONOCHOW BUDpaLmnen.

6.3 NapMoHu4YecKkada Budpauus

HopMaTUBHBLIM OOKYMEHTOM AOMKHO ObITh YCTAHOBMEHO YMCNO rTAPMOHNYECKNX COCTaBNALLNX, KOTO-
pble ACIMKHBbI ObITb BO30YXXAEHbI HA pOoHE LUMPOKOMONOCHOU cnyvYanHon sBnbpauun. Ang aTUx rapMoHNYecKmnX
COCTaBNSAOLWNX AOIHKHO DbITh onpeaeneHo cnegytollee:

a) SIBNAKOTCA N UX YacTOThl KpaTHbIMW ApYr ApYry UMK HET KU KakoBbl 0a30BbIe COOTHOLUEHUA MeXxAay
HUMMW.

[TpnmeyaHwmne— PazoBbie COOTHOLWIEHUS ONPeaAenaAnT AN 3a4atoWwero curHana, U OHM MOryT OTIIMYaTbCs OT
ha30BbIX COOTHOLWEHUN B CUIHAmNe YCKOPEHUST N3-3a UCKXKEHUW, BHOCUMBbIX NMepegaToyHbiMu yHKUMSIMKU BUBpoCTeHaa,
YCTPOMUCTBA KPEenneHmnsa n camoro obpasua;

b) HWXKHAA N BEPXHASA rpaHULbl LKA Ka4YaHWUA YacToThl;
C) CKOPOCTb Ka4YaHWsA B oKTaBa/MUH nnn Mu/c nnn BpemMsa npoxXoXXaeHnsa ogHoro Lukna.
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[TpumeyaHne— PekomeHayeTcs BbIOMpaTh CKOPOCTb Ka4aHUS KaKk MOXHO MEHbLLEW COIMMacHo 5.2.1 n pucyH-
Ky 5. [py BbICOKOW CKOPOCTU Ka4aHWs MOXET Habniogatbcs yxyaweHne TO4YHOCTU ynpaeneHna NCNbliTaHUEM;

d) HavyanbHoe HanpaBneHNe NBMEHEHNAYACTOTHI (B CTOPOHY BO3pacTaHUs UNydbiBaHUA), a TaKXKe Bpe-
MA Ha4Yana n oKoHYaHWA BO3AeUCTBUA KaXXao W coCTaBNAOLWEN;

€) 3aBUCUMOCTb USMEHEHUSA aMNNnUTyAdbl KaXKAoW COCTaBNAOLWEN OT YaCTOoThI;

f) 4yMcno UMKNOB KadaHUa Unn AnnTeribHOCTb BO3AeNCTBUA KaXKaoU rapMOHNYECKOW COCTaBNAOLLEN;

g) 3aKOH M3MEeHEeHWUA YacToThl: MMHEUHbIUA UK norapupmMmnieckni;

h) 3HA4YeHWUs YacToT NpPM BO3OYXAEHUN rapMOHUYECKON BUDpaLMen Ha PUKCUPOBAHHbBIX YacTOoTax;

1) aMnNUTyabl COCTaBNAOLWMX HA PUKCUPOBAHHBIX YaCTOoTax.

Ecnn kavaHne 4acToTbl HE UCMOMNb3YIOT, NapaMeTpbl, yKasaHHble B nepedncneHnax b), c), d), f) n g), He
onpenensatoT. B HOpMaTUBHOM AOKYMEHTE A0/MKHO ObITh YKasaHo, Kakou MeTo BO30YKAeHUSI rapMOHUYECKON
BUOpaLMen NpUMEHSIoT.

7 HavyanbHas ctabunusauus

HeobxoanmocTb HavyanbHoW cTabunnaayumn obpasLa B ycroBMsAX BUOpaLMoHHOTro BO30yXaeHWs 1 ycrio-
BUSA 3TOro BO3DYXXAEeHWA ACIKHBbI ObITh onpeaeneHbl COOTBETCTBYHOLLIMM HOPMaTUBHBIM JOKYMEHTOM.

8 HavanbHble n3mMepeHunn

ObpaseL gomkeH ObITb NOABEPTHYT BU3yanNbHOMY OCMOTPY, KOHTPOHO pa3MepOB U NMPOBEPKe aKcnyaTa-
LINOHHBIX CBONCTB, Kak NpeanMcaHo COOTBETCTBYHHOLMM HOPMAaTUBHbBIM JOKYMEHTOM.

9 lNMpoBeaeHve NcNbiTaHUN

9.1 O6wme nonoxeHus

McnbiTaHna NpoBOAAT B MocneaoBaTeIbHOCTU, YCTAHOBNEHHON HOPMaTUBHBIM JOKYMEHTOM U BKITHOUALo-
e B ceds aTanbl:

- HadvanbHoe uccreaoBaHue (MNpmM HeobXoANMOCTMN) YaCTOTHOM XapakKTepUCTUKA obpasua;

- BO3OY)XaeHne BUbpaLumnen HU3KOro YpoBHS 47151 BEINONTHEHUSI TPEeOyEeMBbIX HACTPOEK;

- BbIAEPXKY B YCTAHOBNEHHbIX peXXnmMax Bo30yXaeHnUst BUbpaLunu;

- 3aKnunuTenbHoe uccnegoBaHue (NpmM HeobXoAMMOCTMN) YaCTOTHOW XapakTepUCcTUKM obpasLa.

EcnnHOpMaTUBHBIM AOKYMEHTOM HE YCTaHOBNEHO MHOE, TO 0bpasel, BO3DYKaatoT No ovepean B KaXKaoMm
N3 NpeanoUTUTENbHLIX HAanpasneHun BO3AeNCTBUS BUOpaLnn. [Nopsaaok Beibopa HanpaBneHust BO30YXAeHus,
€CI TONbKO 37O He 0BYCMOBMEHO cneunarnbHO HOPMaTUBHBLIM JOKYMEHTOM, 3Ha4YeHust He umeeT. Ecnun obpa-
3eL, UCMNbITBIBAKOT B MONOXKEHNN, XapaKTepHOM AJ1s1 YCIOBUA ero aKcnnyartaunm, To JOMKeH BbITb YCTaHOBMNEH
cnocob ycTaHOBKM 0bpasLa B AaHHOE NOMOoXKeEHUE.

CurHan ynpaBneHunsi A0SKeH ObITb NMONy4YeH No NAMEPEHUAM B OQHON NMPOBEPOYHON TOYKE MPU OQHOTO-
YEeYHOM ynpaBneHnn NN B HECKOMBbKMX MPOBEPOYHBLIX TOUKAX NPU MHOTOTOYEYHOM yrpaBneHunn.

B nocnegHem cnyvyae HOpMaTUBHBIM AOKYMEHTOM A0/MKEH ObITb YCTAHOBNEH OUH U3 CNeaYHOLLINX CMOCO-
OOB ynpaBfeHUs:

- MO CpeHEMY 3HAYEHWNIO;

- MO cpeaHeMy 3HaYEeHUIo C KoppeKLUneu;

- N0 MakcUMaribHOMY UM MUHUMATbHOMY 3HaYEHUI0.

[Tpn ntobom cnocobe ynpaBneHUsa KOHTPObHAas ToUKa ABNSIETCH BOODpakaeMon.

Ecnun nagenue, npeaHasHaveHHoe ANg aKcnnyatauum ¢ BUbpounsonaropamm, AOMKHO ObiTb UCMbITAHO
0e3 HMX, TO A1 3TOr0 COOTBETCTBYIOLLMM OOPa3OM M3MEHSIHOT CTENEHL XKECTKOCTU YCIMOBUN UCMbITAHUA. B HOp-
MaTUBHOM AOKYMEHTE MOXeT ObITb YKaszaHo, Kakum obpasom crieaqyeT USMEHUTb CTEMNEHb KECTKOCTUN YCITOBUIA
NCTbITaHUIW, NPOBOANMBIX 6€3 BUDPOUN3OTIATOPOB.

9.2 HayanbHoOe uccnegoBaHne YacTOTHOM XapaKTepucTUK obpasua

Ecnun npeanncaHo HOpMaTUBHLIM JOKYMEHTOM, NPOBOAAT UCCNeAoBaHNEe YaCTOTHOW XapaKTepUCcTuKu,
Mo KpanHen mepe, B 04HON To4Ke obpasLa. Yicno Todek, AN KOTopbIX crieayeT onpeaensiTb HaCcTOTHYHO Xapak-
TEPUCTUKY, AOITKHO ObITb YKa3aHO B HOPMaTUBHOM JJOKYMEHTE.

MccnegoBaHMe YacTOTHOM XapakTepUCTUKA MOXKET ObITb BbINOMHEHO BO3OYXAeHMeM obpasLa rapMoHU-
YecKon Unun cnyvanHon snbpaumen B ananasoHe YacTtoT ucnoitaHu B cootTBeTcTBUM C TOCT 30630.1.1. Ypo-
BEHb BO30YXXOEeHUS A0MKEH ObITh onpeaeneH B HOPMaTUBHOM JOKYMEHTE.
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YpoBeHb BUbpaLun npmn nccrnegoBaHnmm YacTOTHOW XapakTepUucTUKN BblbMpatoT Takum obpasom, YHTOO.I
OTKIMUK obpasua bbin bonee cnabbimM, 4YemM Npu BO3OeUCTBUN BUBPaLIMA B OCHOBHOM PEXUME UCTbITaHUNA, HO
OOCTaTOUYHbIM ANs1 0OHAaPYKEHUSA KPUTUYECKUX YaCTOT.

Ecnn nccneagoBaHUs NPOBOAAT, BO3OYKAasA rapMOHUYECKY0 BUDpaLIUIO, TO CKOPOCTb UBMEHEHUSA YaCTO-
Thl HE AOJKHA NpeBbilWaTh 04HOW OKTaBbl B MUHYTY. [lna 6onee TouHOro onpeaeneHns opmMmbl YaCTOTHOW
XapaKkTepUCTUKN CKOPOCTb KavyaHUA MOXET ObITb YMeHblleHa. Cneayet nsdberats HeoOOCHOBAHHO ANMNTENbHO-
ro BO30yXaeHusa Bubpaumein Ha oaHOW YacToTe.

[Tpn nccnegoBaHnm ¢ BO30DyXKaeHnem crnyvyanHou Bubpaumein cnegyeTt UMETh B BUAY, YTO BPEMSA BO3DY K-
OeHNA A0IMKHO ObITb AOCTATOYHBLIM ANt MUHUMK3aLU M CNyYanHbIX Bapuaunin oTKNnMKa. PaspelleHne no 4acTo-
Te OOMBPKHO OblTb AO0CTaTOYHbIM ANA YAOBNETBOPUTENbHONO onucaHnsa OopMbl PE30HAHCHOro nuka.
PekomeHayeTcsl, YToObI Ha LWMPUHY NUKa Ha YpOoBHE MUHYC 3 Ab npruxoamMnocbk HEe MeHee NATU CrekTpalbHbIX
JTMHUMNA.

HopMaTUBHBLIM AOKYMEHTOM MOXET ObITb yCTaHOBNEHO TpeboBaHWe, YToObLI BO BpeMSA UCCneaoBaHUSA
YACTOTHOW XapaKTepUCTUKU obpasel, pyHKUMOHUMPpOBaAN B 3agaHHOM pexume. Ecnun pyHKUMOHMpPOBaHUE
obpasua npenaTCTBYET onpeaeneHunto XxapakTepucTuk Bubpauunmn, To NPOBOAAT AONONHUTENbHBIE NCCNeaoBa-
HAS YaCTOTHOW XapaKTepUCTUKK Npu HepaboTatolem obpasle. B pesynbtate nccneaoBaHus A0MMKHbI ObITh
onpeaeneHbl N OTPpa)KeHbl B MPOTOKONE UCMBITAHUA BCE KpUTUYECKME YacTOThl AaHHOro obpasua.

9.3 Bo30yxaeHue BMOpaLmMenm HU3KOro ypoBHSA

[1o npoBeaeHnst UCnNbiTaHWUN B OCHOBHOM PEXUME MOXET NoTpeboBaThCA BO3DYKAeHWe obpasyua crnyvyaun-
HOW BUDpaLmnen bonee HN3KOro YpoOBHA ANA npeaBapnuTenbHOro aHanunsa v Koppekuum curHana. Ha aTtom atane
Ba)XXKHO NoaaepXMBaTb CNeKTpanbHY NNOTHOCTbL YCKOPEHUA Ha MUHUMalIbHOM YPOBHeE.

OnnTenbHOCTL NpeaBapuUTENLHOO BO3DYXAEHUS cnyYanHoO BUDpaL e MOXET ObITb cregyoLlen:

- Npuv cpegHekBaapaTU4HOM 3Ha4YeHUU yckopeHUsa Ha 12 ab HUXKe yCcTaHOBMNEHHOro: 6e3 orpaHn4eHUs
BPEMEHMW;

- Npuv cpegHekBaapaTUYHOM 3HAYEHMNN YCKOpeHUst Ha 6—12 Ab HMXe yCTaHOBNEHHOro: He bonee YemMm B
1,5 pasa Bbllle yCTaHOBIEHHOIo BpeMEHU BblAe PXKKU NPU OCHOBHOM peXnme UCNbITaHUN;

- NpwY cpeaHekBagpaTUIHOM 3HavYeHunn yckopeHust Ha 0—6 ab HWXke ycTaHOBNEHHOro: He bonee Yem
10 % yCTaHOBNEHHOr o BpeMeHU BbliAePXXKMN NP OCHOBHOM peXXnme UCTbITaHUN.

OnnTenbHOCTb NpeaBapuUTENbLHOrO BO3DYXKAeHUA cnyvanHon Bubpauuein He cnegyeT BblUUTaTb U3 yCTa-
HOBNEHHOW ANMUTENBHOCTU BO3OEUCTBUSA BUOpaLMen Np OCHOBHOM peXMME UCNbITaHWUN.

9.4 BblaepXKa B OCHOBHOM peXxumMme BO3AeUCTBUA

9.4.1 O6wMe nonoxeHuUs

NHoraa B peanbHbIX YCNOBUAX 3KCNNyaTaum nsgenne nogBepXeHo BO3AeNCTBUIO KBa3nunepmnoamnyieckon
BMOpaL M, obyCcrnoBneHHoOW paboTon MallnH, Y3nbl KOTOPbLIX (MoNaTtkM poTopa, LWecTepHU, nponennepsl,
NOPLUHA U T. A.) COBepLUaloT BO3BpaATHO-NOCTYNaTeNnbHoOe UM BpallaTenbHoe ABKeHne. Ecnn Takasa dpopma
BO3JENCTBUSA SBNSIETCA AOMUHUPYIOLLEN, TO €€ XapaKTepusyeT LUMPOKONONoCHaa cnydYanHas Bubpauns ¢
HaoXXeHneM y3KononocHOW BUbpaumm N rapMoHNYecknx konedaHunm 6onee BbICOKOro YPOBHSI.

9.4.2 Bo30yxaeHue y3KONONMOCHOU U LULMPOKONONOCHOU cnydyanHon Bubpauueun (RoR)

Bo3byxaeHue obpasLa ocylecTBNAT POHOBOW LLUMPOKOMONOCHOU BUDOpaLuen ¢ HanoXXeHUem Ha Hee
OQHOrO UM HECKOMNbKUX Y3KOMOMOCHLIX CNyYanHbIX KonebaHnn ¢ KavyaHueM cpegHereoMeTpmnyeckmnx 4acToT.

CTeneHb XXeCcTKOCTU YCNMOBUX UCNBITAHUX B AaHHOM pexume onpeaenaioT napaMmeTpamMu, yCTaHOBNEH-
HBIMU B 6.1 N6 .2.

B HekoTopbIX criydyasix BO30yXAeHWe oCyLecTBNAT 6e3 KavyaHna YacToT. Toraa UCnblTaHusl 4aHHOro
BMAA Mano oTnndaroTtcd oT ucnoitaHum no FOCT 30630.1.9. HeobxoanMMocTb UCNOMb30BaHUA KadaHUS YacTo-
Thl 4OKHA ObITb YKa3aHa B HOPMaTUBHOM AOKYMEHTE.

9.4.3 Bo30yxaeHne rapMOHUYECKOU U LLMPOKONONOCHOU cniyyanHon Bubpauueun (SoR)

Bo3byxaeHune obpasia ocyLeCTBMAOT LUMPOKONONOCHOMW CNyYanHou BubpaLuen ¢ HanoXXeHMem Ha Hee
OQHOM0 NN HECKOMbKMX rapMOHUYECKNX KonebaHnn ¢ Ka4yaHnem nx4acToT.

CTeneHb XeCcTKOCTU YCIMOBUX UCNBITAHUKA B AaHHOM peXxume onpedenatoT napaMmeTpamu, YyCTaHOBEH-
HBIMU B 6.1 1 6.3.

B HekoTopbIX crny4asiX BO30YXAeHNE OCYLLECTBNAIOT be3 KadyaHMUA YacToT. Torga napamMmeTpsl, ykasaHHble
B nepevncneHusaxb), c), d), fymg) nogpasagena 6.3, He onpeaensatoT. HeobxoaAnMMoCTb NCMONb30BaHUA KadvaHKUS
YacTOThbl AOMKHA ObITb YKa3aHa B HOPMaTUBHOM AOKYMEHTE.

9.4.4 Bo30yxaeHue rapMoOHNYECKOUN, YIKOMNOMOCHOU CNTy4YanHOU U LULUPOKONONOCHOU CIy4YanHOMW
BUGpaunen (SoRoR)

Bo3byxaeHue obpasua B JaHHOM pexxmMme npeacraBnsieT codboun kombuHaumo yenosumn no 9.4.2 1 9.4.3.
LdeTansbHo cnocob Bo3byKaeHUA A0MMKeH ObITb onpeaeneH COOTBETCTBYIIOLLMM HOPMAaTUBHBIM AOKYMEHTOM.
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9.5 3aknwunTenbHoOe UccnepoBaHne YaCTOTHOM XapaKTepUCTUKU obpa3sLa

Ecnn HoOpMaTUBHBIM OOKYMEHTOM NnpeanncaHo npoBedeHWe HadyalnbHOrMo uccnegoBaHUs 4YacTOTHOMU
XapakTepucTukm obpasua, B HEM MOXeET ObITb TakKe yCTaHOBMEHO TpeboBaHME NPOBOAUTL aHaNorn4yHble
nccrnegoBaHUd 1 Nocne 3aBeplleHnda UCNbliTaHUU B OCHOBHOM peXXnume Ond cConocTaBneHUd ¢ pesynbTataMu
Ha4YanbHOIo NccrnegoBaHnA U BbISIBNEHUS BO3MOXHBIX U3SMEHEHUN N NMoBPeXaeH obpasua. 3aknovnuTenbHoe
nccneaoBaHMe YacTOTHOM XapaKTepPUCTUKU MPOBOAAT TOMHO TaK XKe, B TEX Ke TOYKaX U C TEMU XKe NapaMeTpamMin
BO3OY)XOAEHUSA, YTO U HaYvanbHoe. [lenCcTBuUS, KoTopble HeObXoAUMMO NPeanPUHATL NMPU BLIABMEHUN pacxoXxae-
HUAS Pe3yNbTaTOB HAYalbHOIO U 3aKMIYUTENBHOIC UCCNeaoBaHNIN, AOKHBI ObITh onpeaeneHbl COOTBETCTBYIHO-
LLIMM HOPMaTUBHLIM OOKYMEHTOM.

10 NMpomMexyToyHble U3MepeHus

Ecnn HopMaTMBHBIM AOKYMEHTOM YCTaHOBMNEHO, YTo obpasel, AomKeH PYHKLUUOHUPOBATb BO BPeMS
ACMbITAHUW, TO 3TUM Xe JOKYMEHTOM MOXeT ObITb ycTaHOBMeHa HeobXoaMMOCTb BbINOMTHEHUS N3MEPEHUIA
pabouunx xapakrepnctmk obpasua Bo Bpems ero dyHKLMOHNPOBaHNS.

11 KoHe4yHass ctabunusauus

HopmaTUBHBIM AOKYMEHTOM MOXeT ObITb YCTaHOBMEeHa HeobXxoAMMOCTb AaTb 0OpasLy HEKOTOPOE BpeMs
Ha BOCCTaHOBIIEHMNE ero XxapakTepucTuk (Hanpumep, TeMmnepaTypHbIX) NOCIe UCTbITaHWUI, NpeXae YeM NPOoBO-
ONTb 3aKNOYNTENbHbBIE U3MEpPEHUs.

12 3aknunTenbHble NU3MEpPEeHUs
Obpasel AomKkeH ObITb NOABEPTHYT BU3yanbHOMY OCMOTPY, KOHTPOSHO Pa3MEPOB U NMPOBEPKE SKCnyaTa-

LIMOHHBIX CBOMNCTB COrMacHoO TpeboBaHUAM COOTBETCTBYHOLLETO HOPMaTUBHOMO AOKYMEHTA.
B ToOM XXe AOKYMEHTE AO0MKHbI ObITb YCTAHOBIIEHBI KDUTEPUM NPUEMKN NN OTOPaKOBKM obpasLa.

13 CBegoeHusAa, NpuBoAUMbIE B COOTBETCTBYHOLWEM HOPMAaTUBHOM AOKYMEHTe

Pasgen unu
nogpasaern
HaCTOSILLIErO
cTaHOapTa

a) Bocnpoussoammoe ABMXKeHUE™ 4.3

b) Toukn KpenneHusa obpasua* 4.3

c) lonepeyvHasa Bnbpayns 4.4

d) YcraHoBka obpasua® 4.5

e) Honycku 51152

f) Muk-pakTop (ypoBeHb OTCEYKM 3adaroWero curHana)” 5.1.2

g) Ctatuctnyeckas TOMHOCTb 5.1
h) PaspelleHune no yactoTe 5.1
1) AnanasoH 4yacToT UCTbITAHUA® 6.1.
j) CnekTpanbHas NMOTHOCTb YCKOPEHUS LUMPOKOMNONOCHOW criyvanHon Bnbpauumn® 6.1
k) dopma KpnBOWU cnekTparnbHOW NNOTHOCTU YCKOPEHUS™ 6.1
) OnuTenbHOCTb BO3AENCTBUS BUDBpaLn™® 6.1
m) Y3KkononocHasa cnyvyanHas BubpaLus

0.2
n) FapMoHu4veckas BUbpaLmsa N CKOPOCTb Ka4aHMUS YacTOThl 6.3
o) lNpegBaputenbHasa BblaepXKa /
p) HavanbHble N3MepeHns™ 8
) MHorotode4dHoe ynpaslieHMe 9.1
r) HanpasneHusa Bo3aencTBus BUOpauun 9.1
s) HayaneHoe 1 3akni4nuTenbHoe UccrneaoBaHnd YacTOTHOM XapakTepUCTUKA 9.21n9.5
) Bolaepxka 1 KOHTpONb PYHKLUMOHUPOBaHUSA 9.4
u) NpomMexyTouHble n3MepeHus 10
v) BoccTaHoBneHue 11
w) 3akniovnTenbHbIe U3MepeHnsa™ 12
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14 CBepeHvd, npuBogUMbIe B NPOTOKOMNE UCMNbITAHUN

B npoTokone ncnbiTaHnuin 4oKHbI ObITb NPUBEAEHbI, KAK MUHUMYM, creayoLine cBeaeHus:

3akasumnk
McnbiTaTenbHast nabopaTtopus
NaeHTUMPUKaLunMoHHbIE AaHHbIe OTYeTa
[1aHHbIE NCNbITAHUIA
Twrn ncnblTaHUK
Llenb ncneiTaHun
CTaHgapT Ha UcnbiTaHUS
OnncaHne obpasya
YcTaHoBKa obpasua
XapakTepucTuku BMbpauMoHHON YCTaHOBKN

N3ameputenbHaa cuctema, pacrnonoXxXeHme 4aTtinkoB

MHCTpyMeHTanbHasi norpeLlHoCcTb
CTparternsa ynpaseHus

HayanbHble, NPoOMeXyTouHble, 3aKnovnuTeNnbHbIe U3-

MepeHns

Tpebyemas cTeneHb KeCTKOCTU YCIOBUA UCMbITAHNA
PeanbHasa cTeneHb )XeCTKOCTU YCITOBUN UCNBbITaHNU

PesynbTaTtbl UCNbITAHUIA

HabnogeHus n AercTBna BO BPEMS UCMbITAHNN
Pestome

Nuuo, npoogmBLLEe UCMBbITAHUS

KoMy HanpasnawT pesynbTaTbl UCNbITaHUA

(HaMMeHOBaHMe opraHnsaunn, agpec)
(HauMmMeHoOBaHWe, aapec)
(QaTa cocTaBNeHUs, HoOMep)

(SOR, RoR, SoRoR)

(QOBOOOYHLIE UCMBITAHUA, NpUeMKa U T. 4.)
(COOTBETCTBYIOLWMN MeTod UCMbITaHWUI)
(Moaenb, HOMep, YepTeX, oTo, NapamMeTphbl)
(BLUA KpenneHuda, YyepTex, poTo U T. a.)
(nonepevHasi BUbpaums 1 ap.)

(onucaHue, YepTtex, PoTo U T. 4.)
(pesynbTaTbl NOBEPOK, AaTbl MOBEPOK)
(MHOTroTOUEYHBIN KOHTPOMb, SUM/MAX)

(N0 TEXHUYECKNM YCITOBUAM Ha UCMNbITAHUSA)
(TOUKM NIMEPEHUS, CTENEHM CBOBOALI, CNEKTPLI)
(cocTosiHMe obpasua)

(MHUUKManbl, ddaMmmnnusa, Nnoanuch)

(CNUCOK N, NoNyYaoLWmMxX NPOTOKON
NCMbITAHUN)

[TpunmeyaHwne— EcnupesynbTartbl UCNbITAHUW AOJTXHbBI BbITb 3adUKCUPOBAHLI, HANPUMEP, B XPOHONOIMMYEC-
KOM MopsiAKe ¢ yKazaHnem napameTpoB UCMbITAHUW, HABNIOAEHUI, BbIMONTHEHHbBIX BO BPEMS UCMbITAHUN, NPEANPUHATBIX
OEVNCTBUN U NPUBEAEHNEM TADNMNL MBMEPEHUN, TO B 3TUX CNyHasiX, KAk NpaBuno, BeAyT XypHarn ncnblitaHun. 2KypHan ncnbi-
TaHUN MOXET DbITb NPUNOXEH K NPOTOKONY UCMNbITAHUWN.
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[MpnnoxeHwne A
(cnpaBo4HOe€)

OOLwune cBegeHUA 00 UCNBITAHUAX C COMeTaHUeM pa3HbIX BUOOB
BUOpPaLMOHHBLIX BO34EUCTBUN

A.1 Obwme nonoxeHus

MeToabl UCNbITAHUW HA CINYyYanHyo U rapmMoHmnyeckyto Bubpaumuto yctadoenenbol [ OCT 30630.1.9un TOCT 30630.1.2
COOTBETCTBEHHO. B HacTosIWweM NPpUNoXeHnm paccMoTpeEHbl 0COBEHHOCTUN UCTMbITAHUN, B KOTOPbIX MPUMEHSIIOT COYeTaHne
OBYX YKa3aHHbIX BUAOB Bo3aenctemn. VMivewowmecs B HacTosiwee BPpeMs ULMPPOBbIE CUCTEMbI YNpPaBNeHUs MO3BONAIOT
peanu3oBbIBaTb CaMble CNOXHbIE CTpaTerMu yrnpasneHns 4ns BCeX BO3MOXHbIX COMETAHUN CNTyHauHbIX U TAPMOHUYECKNX
curHanoB. Hanpumep, 4acToTbl pa3HbIX TAPMOHUK (TaK XXe KaK U CpegHEreoMeTpnYeckne 4YacTtoThbl Y3KOMOMNMOCHbLIX CriyYvan-
HbIX NPOLECCOB) NPY KAYaHUM YacTOTbl MOIyT ABUraTbCsA HABCTPEYY APYr APYrYy Y NEPECEKaTbCH. ITO YCIOXKHSET MaTEMa-
TUYECKOE OnNucaHue NPoLECCOB U 3aTpyaHsieT obecneveHmne HeobXoANMMON TOYHOCTU yrpaBneHus, UtTo TpebyeT NPUHATUA
HEKOTOPbIX KOMMPOMUCCHbIX PELUEHUN,

A.2 Co4yeTaHue LUMPOKONOJIOCHOIO N y3KONOJNOCHOro (¢ ouKCcMpoBaHHOWN cpeaHereoMeTpmy4ecKon 4acro-
TOW) CNyYauHbIX CUFHANOB

Bubpaunsa gaHHoro snga, no CywecTBy, HUHEM HE OTNNYAETCSH OT LUMPOKOMONTOCHOW CNyYanHon BUbpaunm, paccmMmoT-
peHHon B[ OCT 30630.1.9, n He TpebyeT moanpumkaumm metoaa ncnbiTaHUN.

[lonycku Ans y3KkoOnonoCHbIX CNEKTPOB ocTatoTcs 6€3 nameHeHn. [lononHUTENBHOIO PACCMOTPEHUS MOTYT NOTPEebo-
BaTb TOMNbKO YYAaCTKN COMPSXXeHUs Y3KONOMNOCHOIo U LWWMPOKOMNOMOCHOIo cnekTpoB. Ecnun 3Tu yyacTku cogepaTt TONbKO
OA4HY WX ABE CNeKTpanbHblE NMMHUK, @ PA3HOCTb MEXAY YPOBHSAMU CNEKTPANbHOW MNOTHOCTU YCKOPEHUSA ANS LWMPOKONO-
NTOCHOW M Y3KONONOCHOW BUbpauum BeENuka, 1o Ansi obnerdeHns Bocnpon3seaeHns tpebyemon Bubpaymm gonyckm Ha 9Tux
yyacTKax MOryT BbiTb YBENUYEHbI, YTO JOIMKHO ObITb OTPaXKEHO B NPOTOKONE UCTbITAHUN.

A.3 Co4yeTaHune WWMPOKONONOCHOIO N Y3KONOMNOCHOIO (C KaYaHMeM 4YacToTbl) CnyvYyauHbIX CArHaNnoB

OCHOBHOM NpOBNEMON yrpaBneHus npu Bo3dyXaeHnm Bubpaumm 4aHHoro Bnaa sBnsaeTcsa HeobxoanmocTb Corma-
COBaTb CKOPOCTb Ka4vaHus N 3P eKTUBHOE BPEMS YCPEAHEHUSA B LLenn 06paTHOWN CBSA3W. ECNKM CKOPOCTb KaYaHus BbICOKA, a
BpeMSs ycpeaHeHUs BENUKO, TO Habntaaetcs adh ekt pasmbliTUS CNEKTPalnbHbIX IMHUWA, KOTAa SHEPIrUs N3 04HOWN CMNEKT-
panbHOW NMMHUN «NepeTeKaeT» B cocegHue. [1pn aTom TepsieTcsa NPAMoyrofbHas popma cnekrpa y3kononocHOro curHana,
N cUcTeMa yrpaBliEHNSA MOXET OCTAHOBUTL UCMNbITAHUSA BCINEA4CTBUE TOM0, YTO PS4 CNEKTPanbHbIX NIMHUU BbINAET 3a npeae-
Nbl 4ONycka.

Cuctema ynpaBneHus, GopMupys Ha BbIXO4e HOBYIO CNEKTPanbHY0 MNOTHOCTb YCKOPEHUS!, OCYLLECTBNSET ycpea-
HEHWEe, HanpUMep SKCMOHEeHUManbHoe, No BbIDOPKe 3HAaYEeHUN 3 NpeLLecTBYIIOLLEro curHana, uto no3sonseT obecneunTtb
cTtabunbHOCTb ynpaeneHus. [NpuHuMmaemoe Npm 3TOM BO BHUMaHUE YNCo cTeneHen ceoboabl 3aBUCUT 0T koadhdumumeHTa
yCUneHusl B uenu obpaTtHoOM CBSA3M — YeM MEHbLLE ero 3HavYeHue, TeM DOMnblUMN MHTEPBAaN BPEeMeHU Heobxoamm Ans
CYLLLECTBEHHOIO N3AMEHEHUS OLEHKN, T. €. TeM cTabunbHee paboTaeTt cucrema.

[1py Ka4aHuM y3KONONOCHOro CUrHana npeawecTBYOWME 3HAYEHUS CUTHanNa, BXoasilwme B BbIDOPKY, UCNONMb3yeMYLO
anropuTMOM pacyeTa OUEHKU, MOTYT DbITb AOCTATOYHO BbICOKOIO YPOBHS, YTOObI OLLEHKA CMEKTPANbHOW NITOTHOCTU YCKO-
PEHUS NPEBbLICUNA NPeaenbl 4oNycka ¢ nocneayrouen 0CTaHOBKOW UCTbITAHUW. ITOIro MOXHO n3bexaTb, yBENUYMB KO3XD-
dnumeHtT obpaTtHOM CBSA3KM, YTO SKBUBANEHTHO YMEHbLIEHMIO 4YUCna YyCpeaHAEMbIX 3Ha4YeHUN (YMEHbLUEHWUIO
3O DHEKTUBHOIO BPEMEHN YCPEAHEHUSA B LLIENK 0BpaTHOWM CBSA3U), HO MPU 3TOM MOXET ObITb NOTEPSAHA CTADUNBHOCTL YINPaB-
NEeHns.

Taknm 06pasom, B KaXXAOM KOHKPETHOM Criyvae B OTHOLWEHUN KO3 PpruneHTa obpaTHON CBA3N HEODBXOANMO Orpe-
OensTb HEKOTOPOE KOMIMPOMUCCHOE 3HAYEHNME.

Ecnv nabopartopusa obnagaeTt COOTBETCTBYHLWMM 000pyaA0BaHUEM, NOME3HON MOXET OKa3aTbCs 3anMcCb CUrHana
BUOpaLuM B TOUKE ynpaBneHns Ans ero nocnegyowen oopabotku ¢ NPMMEHEHNEM Pa3HbIX aNnrOPUTMOB CNEKTPANbHOIO
aHannaa. 3710, KOHEYHO, HUKaK He N3MEHUT YCINOBUSA YKe NpoLllenX NCMbITAHUW, HO MO3BONUT YTOYHUTb, KAKNE UMEHHO
YCIMOBUSA UCTbITAHUN BbINKM peanni3oBaHbl C NOCNEAYIOWMUM OTPaKEHUEM 3TUX YCNOBUW B NPOTOKOIE UCMBbITAHUN.

A.4 Co4vyeTaHwne LULMPOKOMONIOCHOIO CUrHana c rapMoHN4YeCKM CUrHanom Ha PMKCMpPoOBaAHHON HYAaCTOTE

BelgeneHmne cnctemou ynpasneHns rapMmoHN4YeCKoN COCTaBnNAIOLWEN CUrHana n3 ee CMecu ¢ LUMPOKOMONTOCHbLIM CUT-
Hanom B obwemBnae npeacraBnsieT cobon CNOXHY0 3agadvy. 3ta3agada byget npoLle, eCnm OTHOLLEHNE aMNNNTYAbI rap-
MOHWYECKOro CurHana K cpegHekBagpatuydHOMY 3HAYEeHUI0 CnyyYamHoro curHana Benuko. C yMmeHbLeHWEM OaHHOro
OTHOLWEHWS TOYHOCTb BblAENEHNS rAPMOHNYECKON COCTaBNAIOWEN MOXET yXyALWAaTLCA, KaK MoKa3aHo B crneaytowem rnpu-
Mepe.
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Npumep — Ons uccnedoeaHusi 6biNTu UCNONL308aHbl Yughpoabie cucmeMbl ynpaesieHUsI mpex munoe.
lMapamempbi ucnbimaHuU 80 écex ciy4yasix ObIT1u HeU3MeHHbIMU.

CnyvailiHast aubpayus:

- Quana3oH yacmom: 10—2000 'y,

- ypoeeHbk criekmpasibHOU NMNJIOmHocmu yckopeHusi (mnocmosiHHbiu): 0,005; 0,01; 0,05 gﬁ /Ty,

- paspeuleHuUe no yacmome (MakcumMasibHO e03MOXxHoe): 1Ty,

- 4UCJ10 cmeneHel ¢eo0600bi (MaKCuManibHO 603MoOXxHoe): 120.

IapmoHuyeckass aubpayusi:

- amnnumyoda: 5g,,

- qacmoma: 20; 160; 380 ' u.

Bo epemMs ucnbimaHuu Ha NOCMOSIHHOU Yacmome 2apMOHUYeCcKoU eubpauuu 6bi1u ucnosib308aHbl 803-
6yxOeHUsi NPU 8ceX 803MOXXHbLIX COYeMaHUsIX YPOBHS criekmpanbHOU MNIIOMHOCMU YCKOPeHUs U aMiiumyobl
2apMOHUYeCKO020 cuzHasia 8 meyeHue 60 ¢ kaxooe.

BbixXOOHOU cuz2Han cucmeMbl ynpassieHUs1 nogaesa’sicsl Ha ycmpoucmeo yugpoeoi 3anucu ¢ yacmomou
ebi6opku 12,5 kl'y. Imu OaHHbLIe Nepedasaniuck Ha KOMNLIomep OJIs1 pacyema cnekmpanabHoU NIOMHOCMU YCKO-
peHusi. [Ipu KOMNBLIOMEPHOM aHaslu3e ObI/TU UCNo/Ib308aHbI criedyroujue 3HaYeHUsI napaMempoes:

- duana3oH Yyacmom: 10—2000Tu,

- paspeweHue no yacmome: 11y,

- Yucsio cmeneHel ceaoboodbi: 120,

- dnumenbHoCcmMb 8b160pKu: 60 C.

lTpumepsI pacyema 2paghuka ciekmpanbLHOU NJIOCMHOCMU YCKOpPeHUsi 05151 OOHOI U3 cucmeM ynpaesieHuUs u
pa3HbIXx Yyacmom e036y)x0eHus1 capMOHuUYeckou eubpayuei uszobpaxeHn! Ha pucyHkax A.1u A.2.

CnekTpanbHasa NNOTHOCTb YCKOPEHUS, gflru,
10

0,1

0,01

0,001
20 100 1000 2000
YacToTa, 'y

PucyHok A.1 — [ apMOHKUYeCKMM curHan Ha Yactote 160 'y
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CnekTpanbHas NNOTHOCTb YCKOPEHNS, g,f/ru

10
1
0,1
0,01
0,001 | | T T T 1] | | — T T T T T ]
20 100 1000 2000

UactoTa, U

PUCYHOK A.2 — [N'apMOHUYeCKUU curHan Ha YactoTte 380 'Ly

B mabnuye A.1 npusedeHbl 3Ha4YeHUsI crieKmpasibHOU NJIOMHOCMU YCKOPeHUsI Ha CpeCHe2eoMempu4yecKou
yacmome duana3oHa 4acmom 0nist acex usmepeHui. lo amumM 3HavYeHUSIM paccYumaHbl cpedHekeadpamuYyHbie
3HaYeHUSsI YCKOpeHUs U 8 nocsiedHeM cmonbye npueedeHbl UX OMKITOHEHUS, 8 NpoleHmax, om meopemu4ecKko20
3Ha4YyeHuUs1. AMoO OMKJ/IOHeHUe MO)XXem Xapakmepu308amb Kadecmeo 80Cpou3sedeHUs1 2apPpMOHUYeCK0O20 803-
6yx0OeHusi. [IocKkONbLKY cpacgHUBaOMCS MOJNILKO cpedHekeadpamuYvHble 3Ha4YeHUsI, HUKaKUX abia0008 O Kavec-
mee socnpou3sedeHuUss PopMbI CUHYCOUOalIbHO20 CU2Has1a cdeslamb HeJlb351.

Ans1 nony4yeHuss ungbopmayuu 0 moM, HaCKOJILKO cyujecimeeHHO OMKIIOHeHUe om nepuodu4YHOCcCmMu 6 603-
6yxxO0aemMoM 2apMOHUYECKOM CU2Hae, O5nsi KaXoo20 5-ceKyHOHO20 uHmepeanacu2Hanaeubpayuu bbina paccyu-

maHa @QyHkyus aemokoppensyuu. lpuMepbl makux pacyemoe Onsi 08yX pa3HbiIX ypoeHel (hoHOB020
CJ1ly4yaliHo20 WiyMa npueeodeHbl Ha pucyHke A.3.
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OYHKUUA aBTOKOppenaLuuu, (wu'cz)2
4000

3000

2000

1000

0 \| | fi
-1000 L -
W o/
-2000 | | | | | | | | | | | | | | | | | | |
0 0,005 0,010 0,015 0,020
Bpewms, €

1 — CMnY: 0,01 g2 /Tu; 2 — CMY: 0,005 g2 /Ty

PucyHok A.3 — ABTOKOppenauuoHHaa PyHKLMA ANa CMeCH CnyYyauHoro Lyma ¢ rapMOHUYECKUM CUTHaIoOM
HauJvacToTte 160 'y

Tabnwuya A1 — PacdyeTHas cnekrparnbHas NNOTHOCTL YCKOPEHUA Ha YacTOTe rApMOHUYECKOro CUrHana B ero CMecu ¢
LLUMPOKONOSOCHLIM ClNy4YauHbIM CUTHariom

20

CI1Y wupokononocHoun CpeagHeKkBagpaTuvHOE OTHOCUTEeNnbHas
Cucrema ynpasneHus cocrasnsowen, g2 /My Hacrora, ' 3Ha4eHue yCcKopeHus, g, norpeLwHocTb, %
20 3,56 0,6
0,005 160 3,56 0,7
380 3,56 0,6
20 3,54 0,1
0,01 160 3,97 0,9
380 3,54 0,2
20 3,6 1,8
0,05 160 3,58 1,1
380 3,56 0,6
20 3,49 —1,2
0,005 160 3,52 —0,4
380 3,51 —0,7
20 3,49 -1,3
0,01 160 3,92 —0.,4
380 3,53 —0,3
20 3,95 0,5
0,05 160 3,53 0
380 3,51 —0,7
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OkonyaHue mabnuubsi A. 1

CicTema yrpasneHms CITY Lumpomn?nogHoﬁ Yacrora M CpeaHekBagpaTtudHoe OTHOCUTENBHAS
cocTaBnsowen, g, /'y 3Ha4YeHUE YCKOPEHUA, g NOrpeLHoOCTb, %
20 3,51 -0,8
0,005 160 3,53 -0,2
380 3,54 0,1
20 3,5 el
3 0,01 160 3,54 0,2
380 3,52 —-0,5
20 3,52 0,4
0,05 160 3,51 -0,6
380 3,58 1,4
3agarowmm rapMoHNYECKUI cUrHan {pearnbsHbin) 3,53 -0,2
3agarowmm rapMoHNYECKUIA cUrHan {TeopeTUYECKNN) 3,54 0,0

[Tocne amo20 05151 Kaxk0020 uamepeHust beinnu onpedesieHbI Keadpamabi aMniumyOob! 0ns apemeHu 5T aemo-
KoppensyuoHHoOU yHKyuu, 20e T — nepuo0 2apMOHUYECKO20 CU2Hasa. dmu 3HavYeHust yKasaHbi 8 mabnuye A.2.
OmkKnoHeHuUs1, 8 NpoyeHmMax, om meopemu4ecKo20 3Ha4YeHus npusedeHb! 8 nocsedHem cmosbye amotu mabnu-
Ubl.

Tabnunua A.2—PacyeTHass aBTOKOPpPENAUMOHHAS PyHKUMA A ANs CMEeCU rapMOHUYECKOro M LUMPOKOMOTOCHOIO
CIy4HanHOro cUrHarnoe

CI1Y
ey cowanmoues, | acrora,fu e AT g7 | Omoourenean

gn/Mu

20 0,05 12,45 -0,4

0,005 160 0,00624 12,71 1,7

380 0,00264 12,65 1,2

20 0,05 12,67 1,4

1 0,01 160 0,00624 12,88 3,0

380 0,00264 13,11 4.9

20 0,05 13,37 7,0

0,05 160 0,00624 11,98 —4.2

380 0,00264 13,23 5,8

20 0,05 12,0 —4.0

0,005 160 0,00624 12,32 -1,4

380 0,00264 12,19 -2,5

20 0,05 11,97 —4.,2

2 0,01 160 0,00624 12,85 2,8

380 0,00264 12,3 -1,6

20 0,05 12,33 -1,4

0,05 160 0,00624 11,69 -6,

380 0,00264 13,23 5,8
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OkoHyaHue mabnuubsi A.2

CITY
oo |coraanmonon, | Uacrora, I re psT) g2 | Cmmocurenuias
g5/Tu
20 0,05 12,14 2.9
0,005 160 0,00624 12,3 1,6
380 0,0028 12,33 1,4
20 0,05 12,21 2,3
3 0,01 160 0,00624 12,47 0,2
380 0,0028 12,07 3,4
20 0,05 12,01 3,9
0,05 160 0,00624 13,63 9,0
380 0,0028 10,71 ~14,3
20 0,05 12,37 1,0
3agaroLmmn rapMoHUYECKUN CUrHar 160 0,00624 12,48 —0,2
(PeanbHbIN) 360 0,00277 12,49 0,1
380 0,00262 12,49 0,1
20 0,05 12,5 0
3agaroLmmn rapMoHUYECKUN CUrHar 160 0,00625 12,5 O
(TEOpETUHECKNN) 360 0,00278 12,5 0
380 0,00263 12,5 0

Takue pacdembi NPUMEHUMbBLI MOJIBKO 8 cr1iy4Yae, Ko20da 8036y x0eHue npoucxodum Ha (buKCcUpo8aHHOU vac-
mome, Mmo4YHO coernadarujeu ¢ 00HOU U3 cnnekKmpanbHbIX nuHuu. Ecnu mako2o coenadeHust Hem, mo Habnrooda-
emcs1 ymedyka MowHoOCMuU creKkmpanbH020 nuka, kKomopasi moxem docmuz2amb 17 % npu nonadaHuu amou
yacmomabi MOYHO nocepeoduHe Mexoy cnekmpanbHbiMu nuHusmu. OOHaKo makasi no2pewHocmb Hocum cucme-
MamudecKul xapakmep u Mmoxem 6bImb KOMMIeHCUPOBaHa ¢ MOMOLW b0 cOOM8eMcmMayrouwjux an2opummos.

A.5 Co4veTaHue LLMPOKOMONIOCHOIO CUrHana c rapMoHN4YeCKUM CUrHarNoMm ¢ KavyaHuem 4acToThl

M3noxeHHoe B pasgene A.4 npuMeHnmo 1 K Bubpaunmn gaHHoro suga. bonee toro, ecnm yactota rapMOHUNYECKOTO
curHana n3mMmeHs1IeTCsl, MOXeT NOSABUTBCH 3HAYUTENbHAA OONONHUTENbHAA NOrPELHOCTb, B OCHOBHOM CBS3aHHAas ¢ anro-
PUTMOM yCpeaHEHUS CNEKTPANbHOW MITOTHOCTU YCKOPEHUS, MPUMEHEHUE KOTOPOro paccumnTaHo TONbKO ANA YNCTO Ccrydan-
HOro curHana. lTakom anroputMm He NO3BOSISAET OUEHUTb aMnInTyay rapMOHUYECKON COCTaBMAKLWEN N3MEHSAIOWENCS
yacToTbl. [103TOMY MOXET NoTpeboBaTLCH NPOBEAEHMNE aHANN3a, NPu KOTOPOM BblAeNeHNe rapMOHUYECKOW COCTaBIALD-
wewn npeacrtaBnsano 6bl cobon oTAENbHBLIW 3TAM.

A.6 Co4yeTaHune LWUMPOKOMONMOCHOIO U Y3KONOJNIOCHOIO Crly4YauHbIX CUTHANOB C FAPMOHUY€CKUMM CUrHaNamvm
Ha OPMKCUPOBAHHbLIX U U3MEHAKLLNXCA YacToTaX

Takasi hopma BO3DyXaeHUs npeacTaBnaeT cobomn camblv CIOXHbBIA CNyYan ANs aHanmnaa, NOCKONbKY AOMONTHUTETb-
HYIO CITOXXHOCTb NPUAAaloT HE TONbKO BO3MOXHbIE NepeceyeHUst UAMEHAIOLWMXCA YacTOT rapMOHUYECKNX COCTaBIAOLWMNX,
HO 1 NepeceYeHns y3KOMONOCHbIX COCTaBNAKRWMX CITy4anHoro curHana.

Bo3byxaeHne gaHHoOro Bnga pekoMeHayeTCs NPUMEHATb TONBKO B CIyvae KpanHen HEODX0ANMOCTU N TONBKO Mpu
y4aCTUN ONbITHLIX N KBANMNMPULUNPOBAHHbLIX CreunanuncToB. B npoTMBHOM criydae 4OCTOBEPHOCTh M BOCMNPON3BOANMOCTb
PE3yNbTaTOB UCTBITAHUW MOTYT ObITb MOCTABIMEHLI MO COMHEHME.
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[MpunoxeHve B
(pekomeHayemoe)

PykoBoAcTBO NO NpoBeeHUI0 UCNbITaHUN

B.1 BBoaHblIe 3amMevaHusA

ObecneveHne BOCNPON3IBOANMOCTU Pe3ynbTaTOB UCMbITAHUW ABNSETCH HENPOCTOM 3aga4en. Beneacrteue cratuc-
TUYECKOW NPUPOabl CIy4anHoOro CUrHana, CnoXXHoro oTKNuka obpasua n norpeLllHoOCTeN aHann3a HEBO3MOXHO C YBEPEH-
HOCTbIO MnpeackasaTtb, OyaeT N UCTUHHASA CnekTpanbHas MNIOTHOCTb YCKOPEHWUs, BO3OENCTBYHOLWEro Ha obpa3sel,
coBnagartb ¢ HAbnwagaemon CnekTpanbHOW NNOTHOCTBIO YCKOPEHUA B Npeaenax yCTaHOBMEHHbIX AonyckoB. [ns aToro
HEODXOANM KOMIMIEKCHBIWM N TPEbyoWwmMn BoNbLIKMX 3aTpaT BPEMEHN aHaNn3, KOTOPbIN HEBO3MOXHO BbINONMHUTL B pearib-
HOM MacluTabe BpeMeHMN.

XapakrepncTUkn BONbLINHCTBA LM POBLIX CUCTEM YNPaBEHUSA, KOTOPbIE MOTyT ObITb UCMNONMBb30BaHbI AN NpoBeJe-
HUA NCNBbITAHUW C COMETAaHMEM BNOPALMNOHHLIX BO3AENCTBUN Pa3HbIX TUMOB, CXOXN MeXay cobon. Bapbnpyst HECKOMNBKO
BbIDMpaeMbIX NapameTpoOB CUCTEMbI YIPABNEHUS, MOXHO MONYy4YNTb OLLEHKU CTATUCTUYE CKON TOYHOCTU BOCMPOU3BOANMO-
ro ABUXEHUSA, XapaKTepU3yemMoun pas3HOCTbIO MEXAY NCTUHHOW U HAbniogaemMon cnekrpanbHbIMU NNOTHOCTAMU YCKOPEHUS.
OKoHYaTenbHbIM BbIOOP AOTKEH NO3BONINTE CBECTU 3TY Pa3HOCTb (6e3 yyeTa Apyrmx NCTOYHUKOB MOMPELLHOCTU) K MUHMW-
MYyMY.

KoppeKuns ncxogHoun cnekrpanbHON NIMOTHOCTU YCKOPEHUS ABNAETCH PEKYPPEHTHOWN NpoLeaypon, peanm3yemMmou C
NOMOLLbIO Lenn obpaTHOW CBSA3M CcUCTEMbI ynpasnenus. [pn aTtom ahdHekTuBHOE BPEMSA YCPEAHEHNH CUTHANAa B A4aHHOW
npoueaype 3aBUCUT OT HECKONBbKMX (PAKTOPOB, TAKMX Kak COCTaB annaparypsbl, nepegatodHas PyHKUNA CUCTEMbI B LENOM,
dopma 3agaBaemMoun CrekTpanbHOW NNOTHOCTU YCKOPEHUA, arnropuTM yrnpaslieHus n napamMmeTpbl UCMNbITAHUU, KOTOPbIE
OOIMKHbI 6bITb BbIDpaHbl 40 NpoBeAEeHUS 3TUX UCMbITAHUW. B YMCNO yKa3aHHbIX NapamMmeTpoB UCMbITAHUN BXOOASAT MAKCU-
MarnbHas YacTtoTa aHanmaa, paspelleHme no 4actoTe U ypoBEHb OTCEYKM 3a4al0LL,Ero curHana.

ANroputm ynpasneHus crnydyanHon Bubpaunen gornkeH obecnevmBartb KOMIPOMUCC MEXAY TOYHOCTBLIO yrpaBreHus

N 3PPEKTUBHLIM BPEMEHEM YCpeaHEHUS curHana (boicTpogenctemnem paboTsl Lenn odbpaTHOW CBA3N). BbiCOKas TOYHOCTD
yrpasrneHusa npeanonaraet yBelimyeHmne Yncna gaHHbiX, NCNosfib3yeMbIX B PEKYPPEHTHON Npoueaype, N, COOTBETCTBEHHO,
YMEHbLLUEHNE BbICTPOAENCTBUS PaboThbl Lenu 0b6paTHOW CBA3N, T. €. 3aMearneHne peakymm Ha U3MEHEHUS pearbHOW CMEeKT-
panbHON MMOTHOCTU YCKOPEHUs. Ha TOYHOCTb ynpaBneHunss n BbICTPOAENCTBUE LENn O0BpaTHOW CBSI3UN BIUAET TaKXe
BbIDpaHHoe pa3pelleHne no Yyactore. OBbIYHO yBENNYEHME PaA3PELLEHUS MO YacTOTE NPUBOAUT K NOBbLILLEHUIO TOYHOCTH
YNPaBeHns, HO YMEeHbLLaeT bbICTpoaencTBmue Lenn obpaTtHor CBA3N. UTOObI YMEHBLLUUTE PacxoXageHne mexay CTUHHOW U
HabnogaemMon cnekTparnbHbIMU MNIOTHOCTAMU YCKOPEHUS, HEODX0AMMO NoaobpaTh ONTUMAarbHbIE 3HAYEHUS BblLLEYKa-
3aHHbIX NapamMeTpoB.

MccneaoBaHnA YacTOTHOW XapaKTepPUCTUKM 0bpasua no3BonsAoT NONYUNTb BaXXHY 0 MHDOPMAaLKNIO O XapakTepe B3a-
nMmoaencTems obpasua n BubpocrteHga. Hanpumep, B Xo4e Takoro nccnegoBaHns MOXeT DbiTb ODHAPYKEHO YPE3MEPHO
bonbloe ycuneHne subpaumnm ycTponcTBOM Kpennenmnsa obpasua nnm coBnageHmne pesoHaHcoB obpasuya n yeTponcTea
KpEenneHus.

B HacToswem nNnpunoXxeHun, B NEPBYIO ovepedb, PaACCMOTPEHBLI BOMPOCHI, OTHOCALMECSH K CITy4YaunHOW COCTAaBIISA0-
Len BO30yXaeHns. B OTHOWEHUM rapMOHNYECKON COCTaBNSAWEN BO3OY)XKAeHUA (KavaHUA YacTOTbl, CKOPOCTU KavaHus,
NCMONb30BaHUSA CNeasWmX PUnbTPOB) MOXHO pykoBoacTBOBaTLCH pekomeHgaumsamm [ OCT 30630.1.2.

B.2 TpeboBaHMA K NCNbITAHUAM

B.2.1 OgHoTO4Ye4YHOE N MHOIFrOTO4YEe4YHOe yrnpaBrieHue

B.2.1.1 Obwme nonoxeHwus

[TpoBEpPKY COOTBETCTBUSA TPEDOBAHUAM UCMBITAHUN NPOBOAAT HA OCHOBE 3HAYEHUN KOHTPONMMPYEMOro napamMmeTpa,
NONYy4YE€HHOro B pe3ynbrate 0opaboTKu CUrHana B KOHTPOIbHOW TOYKE.
HnsixecTknx nnm manorabaputHbIX 00pa3yoB, HAaNPUMEpP KOMMOHEHTOB 000PYAOBAaHMS, a TAKXKE B TOM Cryvae, ecrnu

N3BECTHO, YTO BNuUsiHne obpasua, XXeCcTKO 3akpenneHHoro Ha BubpocreHae, Ha AMHAMUKY CUCTEMbI B AMana3oHe 4acToT
NCMNbITAHUN HEBEINWKO, 4OCTATOYHO BbIMONMHATL UBMEPEHUS B O4HOU NPOBEPOYHON TOYKE, KOTOPas TEM CaMblM CTAHOBUTCSH
KOHTPOJITBHOW TOYKOMW.

B cnyyae o6pasuoB B0nblLINMX pa3MEPOB UK CIOXHOW POPMbI C AANeKo pasHEeCEHHbIMN TOYKaMKM KPennenust Ans
YNPaBrneHns NCNONb3yOT OAHY U3 NPOBEPOYHbBIX TOYEK UM BOODpaXaemyto KOHTPONbHYIO TOYKY. B nocneaHem cny4ae
CMEeKTParnbHYO MMTOTHOCTb YCKOPEHUSA BbIMUCIIAIOT MO CUrHaANam B HECKOIBbKMX NPOBEPOYHbLIX TOYKax. ns CnoXHbiX Nnm
KPYMHbIX 0Dpa3yoB pPeEKOMEHAYEeTCs WUCNONb30BaTh YNpaBlieHME NO CUrHany B BOOBpa)XaemMoOn KOHTPONBbHOW TOYKE

(cm. 3.6.3).

B.2.1.2 OaHoTOuYe4YHOE ynpaBrieHne
MamepeHnsa NnpoBoaAT B OAHON KOHTPOJIbHON TOYKE, N 3HAYEHUE KOHTPOIMPYEMOro napameTpa Ha KaxX4on 4acToTe
HeNnocpeaCTBEHHO CPaBHUBAIKOT C 3aaHHbIM.
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B.2.1.3 MHoroto4ye4yHoe ynpaBneHue

B.2.1.3.1 Obwwne nono}eHns

[Tpn HEOBXOAMMOCTN OCYLLECTBIIEHNS MHOTOTOYEYHOrO yrnpasneHus BbIoMpaoT 0gHy U3 ABYX CTpaTEernm yrnpas-
NeHuns.

B.2.1.3.2 YnpasneHue no cpegHemy 3Ha4YEHNIO

[HaHHas cTpartervs ynpaBneHus npeanonaraeT BblYUCIIEHNE KOHTPONMMPYEMOro napamMmeTpa Ha KaXxgon YacTtoTe 4ns
KaXO0WN NPOBEPOYHON TOYKU, NOCNE Yero Ans BblYUCIEHHbIX 3HAYEHUN HA KaXXO0W 4acToTe HaxoaAaT apndhmetTndeckoe
cpeaHee No BCeM NPOBEPOYHbIM TOYKAM.

[Tony4yeHHble cpegHne apndmMeTUHeCcKkme 3HAYEHUsT CPaBHMBAIOT C 3aJaHHbIMU 3HAYEHUSMWU KOHTPONMPYEMOIO
napameTpa Ha KaXXaou YacToTe.

B.2.1.3.3 YnpaBneHue no aKkcTpeManbHOMY 3HAYEHUIO

[1pn BbIGOPE AaHHOW cTpaTEernm ynpasieHns 3Ha4YeHUA KOHTPONMMPYEMOro NapameTpa Ha KaXXaou 4YacToTe onpeae-
NAKOT KaK SKCTPEMarbHOE 3Ha4Y€HNE B COBOKYNMHOCTU AaHHbIX NapamMeTpoB, NMNonyYeHHbIX AN CUTHaANoB BO BCEX NPOBEPOY-
HbIX TO4YKax. Takmm o0b6pasom, 3HAYEHUS KOHTPONUPYEMOro napameTpa, Nno KOTOPOMY OCYLWECTBNSAIT ynpaBlieHue,
npeacTaensaoT cobon ormbatolyo 3HAYEHNUM KOHTPONMMPYEMOro napamMmeTpa, Nony4eHHbIX AN BCEX NPOBEPOUHbIX TOYEK.

B.2.2 BepoATHOCTHbLIE XapaKTepUNCTUKN

B.2.2.1 PacnpeaneneHne MrHoOBeHHbIX 3HAYME€HUN

PacnpegeneHne MrHOBEHHbIX 3HAYEHUN ¥ 3a4al0LWero cny4anHoro curHarna g4ornXHo yaoBneTBoOpsATb HOPpMalibHOMY
3aKOHY, ornncbiBaeMOoMy POPMYNOn

T 12 yo)? (B.1)
— e :
p(x) oo

rae p(y) — NNOTHOCTb BEPOSATHOCTU pacnpeaeneHns MTHOBEHHOIO 3Ha4YeHUs 3a4at0LWero CurHana;
¢ — CpeAHeKBagpaTuvHoOe 3Ha4veHue (CTaHgapTHOE OTKITOHEHUE) 3a4at0Wero curHana.
CpeaHee 3HavYeHne Crny4anHoro curHana subpaunm npeanonaratot paBHbIM HYITIO.
[1NOTHOCTL BEPOATHOCTU pacnpeaeneHuns Ans COBOKYNMHOCTU CNyYamHbIX CUTHANOB U COMETaHUS Y3KOMOMNOCHOIO U

LULMPOKONONOCHOIO Cry4anHbIX CUTHANMOB NOKa3aHa Ha pUCyHKe 2. [1NOTHOCTb BEPOATHOCTU pacnpeaeneHus ans covera-
HUS FTAPMOHUYECKOro U CIy4anHOro CUrHanoB NOKa3aHa Ha pUcyHke 4.

B.2.2.2 MNMuk-cbakTop

[Tuk-thakTop XapakrepuayeT pacnpeaeneHme curiana Bo3byxaeHusl Kak OTHOWEHNE MakCUManbHOMO0 MrHOBEHHOIO
3Ha4YeHUs CUrHana K CTaHg4apTHOMY OTKITOHEHUIO (CM. TakKe PUCYHOK 2).

[danHbI napameTp MOXET BbITb NCNONB30BaH TONBLKO B OTHOLEHUN 3a4al0Wero curHana, reHepupyemMoro Ha BblX0-
e unpoBoOn CUCTEMbI YNPaBNeHUs UCNbITAHUSIMU, NOCKONBbKY HENMHENHOCTU BCEN CUCTEMBbI, BKINOYaIoOLWEN B Cebs1 yCUInum-
TeNb MOLLHOCTU, BUOPOCTEH, YCTPOUCTBO KPEMIEHUA U UCNbITYEMbIM 0bpasel, MOryT nckasmtb (opmy curHana B
NPOBEPOYHOUN TOYUKE. BnusaHmne gaHHbIX HENMMHEWHOCTEN B LUMPOKOM AMana3oHe 4acToT YyCTpaHUTb, Kak npaBuio, HEBO3-
MOXHO.

B cOOTBETCTBUM C HACTOSAWMM CTAHAAPTOM 3HAYEHUNE NUK-PakTopa AOMKHO BbiTb HE MeHee 2,5 (cM. Takxke 5.1.2).
Ecnn ans 3agatowero curHana, pacnpegenieHHoro no HopmMmarbHOMY 3aKOHY, YPOBEHb OTCEYKM paBeH 2,5 cTaHO4apTHbIX
OTKNOHEHUW, TO NPUBNM3anTenbHO 99 % AaHHOro curHana nonageT Ha YCUIUTENb MOLWHOCTU B3 NCKaXEHUN.

B.2.3 Cnaabl HA HN3KNX N BbICOKMX YacToTax

HacTtosawmn ctaHgapt npegnonaraeT, vYTo CnekrpanbHas NinoTHOCTb YCKOPEHUSA MMEET MNPSMOYronbHyo popmy
(NNOCKyIo BEPLUMHY) 1 BCE YaCTOTHbIE COCTaBNAOLINE PACMNONOXeHbl B AnanasoHe mexay Yactoramu f, u f, (cMm. pucy-
HOK 1). OgHaKo Ha NPakTUKe BO3DYXAaeMblM CUTHAN UMEET cnabl CNeKTpanbHOW NNOTHOCTU YCKOPEHUA B 06NacTAX HU3KNX
N BbICOKMX 4acToT. UTobbI cpeaHekBagpaTnyHoe 3Ha4YeHNe 0CTaBanoch Kak MOXHO bonee Bnmnakum K 3agaHHoMy, 3TU Cna-
Abl AOMKHbI ObITb 4OCTATOYHO KPYThIMU. ODBLIMHO KPYTU3HA cnaga B 006n1acTn HU3KMX 4YacToT paBHa 6 ab/oktasa. Ecnu 3Ha-
4YeHWe CNeKTparibHOW MIOTHOCTU YCKOPEeHusi B ToYke f, BENMKO, a BO3MOXHOCTU WCMbITATENbHOW YCTAHOBKU MO
OONYCTUMbIM 3HAYEHUAM NEPEMELLEHNSA OTPAHNYEHbI, 3TO MOXET NOTPebOBaTh YBENNYEHUS KPYTU3HbI cnaga B obnactu
HU3KMX YacToT. Pac4yeTbl nepemMeLlleHns ans cryvyamHoro curHana npueeneHs B B.2.4.

Kak npaeuno, guHamm4eckun gmanasoH Ans AByX COCeAHUMX JNIMHUW CneKTparbHOW MIIOTHOCTU YCKOPEHUA Mnpw
NCMONb30BaAHUN LNMPPOBON CUCTEMbBI YNIPaBNeHUs ncnbltTannsmm coctasnset 8 ab. [ns gocTmxeHnss 6onbLEN KPYTU3HbI
cnaja MoXeTt noTpeboBaTbCA YBENUYUTL pa3peLleHne no YyactoTte (T. €. yMeHbLUUTb 3HaYeHue B ). ECnun 3T0 HEBbLIMNOMHMU-
MO, @ TAKXe B Cy4ae, Korga yBernmyeHne KPyTu3Hbl cnaga He no3BonseT 06ecnevnTb CHUXEHNE 3HAYEHNN NEPEMELLEHNS
00 OONYyCTUMOIO YPOBHSA, CleayeT pacCMOTPeTb BO3MOXHOCTb YMEHbLLUEHNA HUXXHEN MPaHNLLbI A0NYCKa 41151 CNEKTParibHOW
NNOTHOCTU YCKOPEHNA HA HU3KMUX HacTOTax.

B obnacTtu BbICOKMX 4acToT Npobnem ¢ obecneyeHnemM KpyTU3HbI cnaga He cyulecTByeT. Ha yactoTax Bbiwe f, Kpy-
TU3Ha cnaga aoJkHa coctaBnsaTb MUHYC 24 ab/okTaBa n meHee.

B.2.4 PacueTtcpeaHekBagpaTU4YHbIX 3HAYEeHUWN YCKOPEHUS, CKOPOCTU M NepemMeLleHunA

CpeaHekBagpaTtu4yHOe 3HaAYeHNE YCKOPEHUS, CKOPOCTU UMM NepPeMeELLEeHNA B 3PPEKTUBHOM AMana3oHe 4acToT
NCMbITAHUW NpeacTaBnsaeT cobon KBagpaTHbIN KOPEHb N3 CYMMbl CPEAHUX KBAAPATOB 3HAYEHUWN STUX BENTUYNH B COOTBET-
CTBYHOLUMX nogananasoHax. Kaxabinm n3 Takux nogananasoHoB onpeaensieTcs aHavyeHNeM CreKTpanbHOW NIMOTHOCTU YCKO-
PEHNSA S, (M/CZ)ZIFLL, 0bpa3ylLWmnX ero crnekTpanbHbIX NMMHUA HA YacToTax fonf .4, 'L, ULMPUHOW NONOCHI HACTOT MEXAY
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sTUMK nuHuamu (f,,, . —f, ) nkpytnuaHor cnaga M, nb/okraea, cnekTpanbHOW NNOTHOCTU YCKOPEHUSA MEXAY COCEAHUMU NTUHMU-
AMU. HuxKe npmuBegeHbl POpMyInbl AN pacyeTa cpegHnX KBagpaToB 3HAYEHUN YCKOPEHUSA, CKOPOCTU U MePEMELLEHUS.

CpeaHui KBagpaT yckopeHnus a2, (m/c?):

ana Mz =3
I YIER
2= Om)p gl |, (B.2)
M+3]| fot)
nnaM=-=3
Y
a’ = (Spe1)(Frer) [ IN ’?1 ; (B.3)
- n —
anaM=0
a° = Sp(fos1 — ). (B.4)
CpeHuii KBagpaTt CKOPOCTH V4, (M/C)?:
ansa M3
> I Mi3™
f=(1] 3S. .| 1 1(f | 8.5
2n) M=3|foy fo\far)
anaM=3
, ] _
V2 — (1] Sn+1 In fn+1 _ (BB)
2T fﬂ+1 i fﬂ ]
CpeaHum KBagpaTt nepemeLLeHus a2, Mm2:
nna M=9:
2 [10%)388,, | 1 [, el -
4n?  M-9 |3, £ ’ 5:1)
n i n-+1 n n+1 )
ana M=9:
3 § -
d2 — 102 Sg:r+1 In fn+1 (58)
47 J fn+1 i fn

BoiwenprvBeaeHHbie opmMynbl cripaBea/IMBbLI, €Cnn Ha rpaduke cnekTpanbHOW NNOTHOCTU YCKOPEHUs, rae obe
KOOpAUHAaTBLI AaHbl B TorapnmMmmyeckomMm macwtabde, dopma cnekTpanbHON NNOTHOCTU YCKOPEHN 0bpasoBaHa NpsMbIMK
nuHusamMu. B atom crniyvae cnag MmoxeT BbITb onpeaener no opmyne

|Og Sn+1

V=3 Sn ) (B.9)
log L

+1

fl

Ins curnana, npegcraensowero cobom cmech (NoacTpoUHbiv nHaeke MM) cnyvannon (NogcTpoYHbIM MHAEKC R) u
rapMoOHNYECKON (NOACTPOYHbIM MHAEKC S) COCTaBNAIWMX, CpeaHEKBagpaTUYHoe 3Ha4eHue (NoacTPOYUHbIV MHAOEKC £.Mm.S.)
YCKOPEHNSA ONpeaensioT no popmyne

_ (a2 2
Adrm.s, MM ~ \/ar.m.s.,FE + ar.m.s.,S ! (B'10)
a NMMKOBOE 3HaveHne (NoACTPOHHbIN MHAEKC amp) — no hopmyne
aamp, MM = CF ar.m.s., rT aamp, Sy (B1 1)

rae CF — nuk-paktop, 0ObIMHO NPUHUMAEMBbIN PABHBLIM TPEM.
B.3 lNpoueaypa ncnbitTaHnm

Llenbto ncnbitTaHnnm Ha BUDPOYCTONUMBOCTb ABMNSAETCH AEMOHCTPAaUUA CNOCODHOCTU N34 ENNA BblAEPXXMBATb BO3AEN-
cTBME BUbBpaumm n HopmanbHO DYHKUMOHMPOBATL NPU ONpeaeneHHOM YPOBHE BUOPALMOHHOIoO BO3byXXaeHus. Takoe
NCMbITaHWe AOMXHO NPOAOIIKATbCS TONBKO B TEYEHUE BPEMEHW, JOCTATOYHOIoO ANsl AeMOHCTPaunm obpasuomM yKaszaHHbIX
CnocoBbHOCTEN B 3a4aHHOM AnanasoHe YacTtoTt. AnnTenbHOCTb UCMbITAHMW HA BUDPOMPOYHOCTb, KOrga onpeaensoT Cro-
CODHOCTb 0DOpa3ua NPOTUBOCTOATb KYMYNATUBHbIM 3dhdekTam BUBpaumnoOHHOIo BO3AENCTBUSA, TAKUM Kak HAKOMNNEHME yCTa-
NOCTU NN MexaHun4yeckon aedopmaumnmn, 4omKkHa bbITb A4OCTAaTOMHOW ANA TOro, Ytobbl o6ecnevnTb HEOBXO0ANMOE YNCNO
LIMKITOB U3MEHEHUN MEXAHNYECKOTO HANPSPKEHUS, AaXKe eCNn NpU 3TOM ANUTENBbHOCTb UCMbITAHUW HE ByaeT COOTBETCTBO-
BaTb TpeboBaHusam 6.1.4.
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[TpnncneiTaHUAX HA BO3aencTBmne Bubpaumnm obopyaoBaHmne, KOTOpoe B 0ObIYHbBIX YCITOBUSAX 3KCNNyaTaymm yctaHaB-
NMMBAIOT HA BUDPOM3ONATOPAX, UCNbITbLIBAKOT, KAK MPaBuIio, BMecTe ¢ Bubponsonatopamu. Ecnu neneitate 060pyaoBaHme
C ero CObCTBEHHBIMU BUDPOUIONATOPAMN HEBO3MOXHO, HANPUMEP, €CNK 3TO 060PYAOBAHNE CMOHTUPOBAHO BMECTE C APY-
rmm 060pyaoBaHNEM C NOMOLLBIO OBLLErO KPENNEHWS, A0NYCKAETCA NPOBOAUTL UCTbITAaHUA Be3 BUDPOMN3ONATOPOB, HO MNPK
OPYron CTEMEHW XECTKOCTU YCNOBUM UCMNBbITAHUI, KOTOPas 40IKHA ObITb onpegeneHa B COOTBETCTBYOLWEM HOPMATUBHOM
NOKyMeHTe. CTeneHb XeCTKOCTU YCITOBUW UCTIBITAHUW KOPPEKTUPYIOT C YHETOM NEPEeaTOuHbIX CBOUCTB BUBPON3ONUNPYIO-
LLLEN CUCTEMBI MO KXXA0MY U3 HanpasneHun Bo3byxaeHns snbpaunn. Ecnu xapakrepucTukm BUBpon3onsaTopoB HEN3BECT-
Hbl, ClNegyeT PyKOBOACTBOBATLCAHA pekoMmeHgaunsamm B.4.1.

COOTBETCTBYIOLWMUM HOPMATUBHLIM JOKYMEHTOM MOXET ObliTb YCTAHOBNEHO TpeboBaHue NpoBeAEHUS AOMOITHU-
TENbHOro ucnbliTaHns obpasua co CHATbIMU UMK BNOKNPOBAHHBIMU HAPYXHBIMWU BUBpOU3onsaTopaMmu ans AeMoHCTpauum
COOTBETCTBUSA HEKOTOPBLIM MUHUMATIbHbLIM TPEDOBaAHUAM NO BUDPONPOYHOCTU. B 3TOM Crniyvyae B HOPMaATUBHOM JOKYMEHTE
OOIKHA ObITh YKa3aHa CTENeHb XXEeCTKOCTU YCNOBUW 4AHHOIO UCTbITAHWUSA.

B.4 ObopypnoBaHue, npegHa3Ha4YeHHOeEe ANA NCNONb30BaHNA BMeCTe C BUbpounsonatTopamm

B.4.1 lNepenaTovHble CBONCTBA BUOPOUNIONATOPOB

N3pgenus, KOTopble NPU 3KCNNyataunum ycTaHaBNMMBaOT HA BUDPOUN3ONATOPLI, MOTYT ObITb UCMNbITaHbI D€3 HUX, BYaCT-
HOCTHU, KOrga AMHaAMUYECKME XapaKTEPUCTUKN BUBPONIONATOPOB HECTADUNBHBLI (HANPUMEP, UBMEHSIOTCH C UBMEHEHNEM
TemnepaTypsl). B 3ToOM cny4vae cTeneHb XeCTKOCTU YCITOBUW UCTIbITAHUN O0MKXHA ObiTb NOHMXEHA C YY4ETOM Ananas3oHa
N3MeHEHNN Ko hunumeHTa nepegaqm BUBPon3onaTopoB. [1pn KOppEKUNN CTEMNEHN XECTKOCTU YCITOBUN UCTIBITAHUN Y4U-
ThIBAIOT HUXHIOKO rPaHuLy AnanasoHa ansi Kx4oro n3 HanpaeneHum BO3gencTenst Bubpauum.

Ecnu gaHHble 0 nepeaaToYvHbIX CBONCTBAX BUBPOU3ONATOPOB OTCYTCTBYIOT, TO CTENEHb XXECTKOCTU YCITOBUW UCTIbI-
TaHWN 4OMKHA BbITb NPeaMETOM COrnacoBaHnUA MeXay UCNONTHUTENEM U 3aKA34HYUKOM.

B.4.2 BnuaHvne temnepaTypbl

B coctaB MHOrMx BuBpOM3ONATOPOB BXOAAT MaTepuanbl, CBOMCTBA KOTOPbIX 3aBUCAT OT TemneparTypbl. Ecnu
cobBCTBEHHAs pe3oHaHCcHas YacTtoTa obpasua Ha BUbpomnsonaTopax nonagaeT B AnanasoH 4acTtoT UCNbITaHnKW, cneayer
NPOSIBNATE OCTOPOXHOCTL B ONpedeneHnn BPEMEHN BblAEPXKKN, B TEHEHNE KOTOPOro K obpasuy dbyaeTt NpunoxXeHo 3agaH-
HOe BO3OyXaeHue. B psae cny4vaeB HeuenecoobpasHo nogeepratb 06paseu ANUTENbHOMY BO3BYXAEHUIO U CcrieayeT npea-
YCMOTPETb NepepbIBbl ANs €ro BOCCTAHOBNEHUA. Ecnn n3BecTHO peanbHOe pacrnpegeneHne BpeMeHn BO3byXaeHus
N3genna Ha 4aHHOW Pe30HAaHCHOW YacTOoTe B NPOLECCEe 3KennyaTtaynn, crnegyet nonbiTatbCAa CMOAENNPOBAaTL €r0 B MPOo-
Lecce ncnoeltTaHun. Ecnu xXe Takoe pacnpegeneHne HEN3BECTHO, TO UCMbITAHUA cnegyeT NPoBOAUTL, OrpaHnynBas anv-
TENbHOCTb NEPNOAOB BO3DYXAeHUSA, UTODbI n3beratb Ype3mMepHOro Harpeea obpasua.

B.5 CteneHb XXeCTKOCTU YCNOBUW UCTLITAHNWN

3agaHHble guanasoHbl YacToOT UCMbITAHUN, CNEKTParnbHbIE NIMOTHOCTU YCKOPEHUS WNPOKOMNONTOCHON N Y3KOMOJ10C-
HOW BMBpaunn, aMmnnnTyabl rApMOHUYECKUX CUTHANOB AOIMKHbI ObITh BbIDpaHb! C TAKUM pacyeToM, YTODbI OXBATUTL LLNPO-
KUWN gnanasoH yCnoBUW NPaKTU4eCKoro npuMmeHeHus nagenus. Ecnn nagenve npegnonaraetcsa UCMonb3oBaTh B CTPOro
onpeaeneHHbIX YCNOBUSX, CTEMNEHb XECTKOCTU YCNOBUW UCMLITAHUW LenecoobpasHo 3agaBatb UCXO0OsS U3 pearbHbIX
XapakTepUCTUK BUDPALMOHHOIO BO3AENCTBUSA B 3TUX YCINOBUAX (KOrda Takne XapakTepUCTUKU N3BECTHbI).

[1T0 BO3MOXHOCTU crneayeT Bbibupartb CTENEHb XECTKOCTU YCNOBUW UCTbITAHMW, COOTHOCSLLYOCH NMnMbo ¢ BO3aeN-
CTBUSIMU, KOTOPbIM N3genmne MoXxeT ObITb MNOABEPIrHYTO B NPOLECCE TPAHCMOPTUPOBKU UK SKCNNyaTaumm, nnbo ¢ KOHCTPYK-
TUBHbIMWN TPEDOOBAHUSMU K N3AENUNIO, ECINN LENbIO NCMBbITAHUN ABNSETCH OLLEHKA €ro NPO4YHOCTHbLIX CBOUCTB.

[1pyn onpeaeneHnm CTENEHU XXEeCTKOCTU YCNOBUW UCTbITAHUN CneayeT OUEHUTb, €CTb JTM HEODX0ANMOCTb Ha3Ha4YaTb
NX «C 3anacom» Nno CPaBHEHUIO C BO34EUCTBUAMMN B pearbHbIX YCIIOBUAX MPUMEHEHUS.

B.6 Xapaktepunctukm obopyaoBaHus

HopmaTUBHBIM JOKYMEHTOM MOXET ObITb Npeanncano, 4YTobbel obpasey hyHKUMOHMpPOBAanN B npouecce nnbo BCero
NCMNbITaHUSA, NMBO ero YacTn Tak, Kak OH 06bIYHO DYHKUMOHNPYET HA NPAaKTUKE.

Ecnv Bubpauns moxXeT NOBMUATL HA BbINMOJTHEHWE ONepauun BKITIOHYEHUA U/ UIMKU BbIKITIOYEHUS, HAanpuMep co3gaBas
nomMmexu paboTte pene, cnegyet NnpeaycMoTpPETb HEOQHOKPATHOE BLINOMTHEHUE 3TUX ONEPaLUK B NPOLECCE UCTbITAHUN, UTO-
Obl yOeanTbCH B HAAEXHOCTU UX BbINOJTHEHUS.

Ecnv eAMHCTBEHHOW LUENbio UCMbITAHUW SIBNAETCH MPOBEPKA CTONKOCTU U34Eenus K BO3AEUCTBUIO 3aJaHHON BUDpa-
LKW, TO PYHKUMOHANBbHbBIE BO3MOXHOCTU 06pa3ya OLUEHMBAIOT MOCIE 3aBEPLUEHUS UCTBITAHUN.

B.7 HavanbHble n 3aKknovnTenbHble U3MepeHnn

HavanbHbl€ U 3aKNIOYUTENBbHBbIE N3MEPEHUS MPOBOAAT C LErNblo OLUEHUTb, KAK NOBNUANO Ha obpasel BO3JENCTBUE
BUOpaumn, co3gaHHOW B MpoLecce NCnbliTaHUN.

[TOMMMO BM3yanbHOro 0CMoTpa 3TU 3Tanbl MOTyT NpeaycMmaTpmBaTbh UBMEPEHNE STEKTPUHECKUX N MEXAHNYECKNX
XapakTepUCTUK.
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