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|YkpauHa |FoccTanaapT YkpauHsi |

3 HacTtoawmnn cTaHOapT COAEPXXUT NOJIHbLIA ayTEHTUYHbLIN TEKCT MeXAyHapoaHoro ctaHgapTa UCO
10816-1-95 "Bubpauns. KoHTposib BUOPALMOHHOIO COCTOAHUA MalUWMH MO M3MepeHusM Bubpaumm Ha
HeBpallaowmxcs Yyactax. YacTtbe 1: Obuiee pykoBoacTeo"

4 TlocTaHoBNeHMeM [OCynapCTBEHHOro KomuTeTa Poccuinckon depepaumm nNo CcTaHZapTusauuu,
MeTponornm n ceptudmkaunm ot 17 ceHtabpsa 1998 r. N 353 mexrocygapcTBeHHbln ctaHgapT FTOCT
MCO 10816-1-97 BBenoeH B OeNCTBME HENOCPeACTBEHHO B KayecTBe rocygapCTBEHHOro CTaHOapTa
Poccunckonm ®epepauunum ¢ 1 niona 1999 r.

5 BBEOEH BIEPBbIE

BBepeHue

HacTosiwmin ctaHgapT aBnseTcs 6a30BbIM HOPMATUBHBLIM [OOKYMEHTOM, B KOTOPOM W3/I0XKEHbI
obLmne pykoBoasiLLne NPUHLMNBLI U3MEPEHUS N OLEHKN MeXxaHn4yeckon Bubpaumm cCTaTOpPHbIX 3/1eMEHTOB
MallWH, HanpuMep onop MOAWUMHUKOB. TpeboBaHUA K BUOPALMOHHLIM U3MEPEHUSM U KpUTepuun
OLLEHKN COCTOSHUS MallMH KOHKPETHbIX TWUMOB YCTAHABAMBAOT B CTaHAApTaX Ha 3TU MaLUWUHbI,
pa3pabaTbiBaeMbix Ha 6a3e NaHHOro cTaHOapTa.

ONs MHOrMX MalWH pe3ynbTaTbl W3MepeHui Bubpauun CTaTOPHbLIX 3NEMEHTOB SABASIOTCS
LOCTAaTOYHbIMU A/ alEeKBATHOW OLIEHKM YCJIOBUN HAaAEXHOCTU X IKCMyaTaunn, a TakKe BANSHUS Ha
paboTy cocefHux arperatoB. OAHAaKO AN HEKOTOPbLIX MalUWH, Hanpumep ¢ rMbKMMKM poTopamu,
n3mMepeHns Bubpaumm Ha HENoABMXKHBLIX YAaCTAX MOTYT OKa3aTbCA HEAOCTATOYHbIMU. B 3Tux cnyyasax
OCYLLECTBASIIOT TakXe W3MepeHus Bubpauum BpaLLAOLIUXCA POTOPOB, T. €. HaAEXHbIA KOHTPOJb
fo/keH 6asmpoBaTbCA Ha pesysibTaTax M3MepeHuin BMbpauuym Kak CTaTOPHbIX, Tak U POTOPHbLIX
3/IEMEHTOB.

Pe3ynbTaTbl U3MepeHUin Bnbpauunm MoryT ObiTb MCMOJIb30BaHbl NMPX 3KCMJyaTaLlMOHHOM KOHTPOe,
MPUEMOYHbIX MCMbITAHUSAX, ANArHOCTUYECKUX WU aHaIMTUYECKMX uccnenoBaHusx. LOaHHbIR CTaHOapT
ABNSIETCA PYKOBOACTBOM TOJIbKO MO 3KCMJlyaTauMOHHOMY KOHTPOJI0O Bubpauum u U3IMeEpeHUsIM
BUBpaLMM NPU NMPUEMOYHbIX NCMbITaHMSAX 060pyAOBaHNUS.

B cTaHmapTe WCMosib30BaHbl TPW OCHOBHbLIX MapameTpa Bubpauun: BubponepemelleHme,
BMOPOCKOPOCTb U BUBPOYCKOpEHWe, - M AaH MNOPSAOK YCTAaHOBNEHUA WX MNpefesibHbIX 3HayYeHWui.
BbinonHeHne npensiaraemMbiX PYKOBOASLWMX MPUHUMMAOB B  OONbLUMHCTBE CJly4aeB  AOJIKHO
rapaHTUPOBaTb YA0OBNETBOPUTENbHYIO paboTy obopynoBaHus.

1 OBJIACTb MTPUMEHEHUA

HacToswmn cTaHdapT YycCTaHaB/aMBaeT obwme yc/ioBUA W MNOPAOOK oOnpenesieHnss n OLEHKWU
BMOPALMOHHOIO COCTOAHUA Ha OCHOBE U3MEepPEHWUN, BbIMOSHAEMbIX Ha CTaTOPHbLIX d/e€MeHTax MalUuH.
Obwme KpUTEPUN OLEHKW, OCHOBAHHbLIE Ha W3MEPEHUN KaK COBCTBEHHO 3Ha4YeHWI MapaMeTpoB
BMbpaunm, Tak U 3HaYEHUN NX U3MEHEHWNI, OTHOCALLMECS KaK K dKCMayaTalMOHHOMY KOHTPOJIO, Tak U
K MNPUEMOYHBLIM WUCMbITAaHUAM, AO/DKHbI OblTb YCTaHOBAEHbLI C y4eToM HeobxoammocTm obecneynTb
cnepyowne hakTopsbl:

- 6e30nacHyo NPOAO/IHKMUTENbHYO PaboTy MaLUMHBbI;
- OTCYTCTBME BAUAHUA BUOpaLMM MallnHbl Ha paboTy CoceaHMX MallVH U MEXaHWU3MOB.

HacTtosawmnm cTaHOapT pacnpocTpaHsaeTcsa Ha Bubpauwuo, Co3gaBaeMyrd CaMOM MalUMHOW, N He
pacrnpocTpaHaeTcsa Ha Bubpauutio, nepeaBaeMyto N3BHE.

Yrnosas BVI6paLl,VIF| B OaHHOM CTaHOapTe HE paCcCMaTpunBaeTCA.
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2 HOPMATUBHBLIE CCbIJIKU

B HacTosiwem cTaHOapTe UCNOJIb30BaHbl CCbIJIKW Ha crefylolwme cTaHAapThl:
FOCT 24346-80 (CT C2B 1926-79) Bubpauuns. TepMnHbl 1 onpeneneHns

FOCT 25364-97 ArperaTbl napoTypbuHHble cTaumoHapHble. HopMbl Bubpauumn onop BasionpoBOAOB
1 obwire TpeboBaHMA K MPOBEOEHNIO N3MEPEHWIA

FTOCT WCO 2954-97 Bwubpauus MalWWH C BO3BPATHO-MOCTYNaTesIbHbIM U  BpallaTebHbIM
ABVKeHneM. TpeboBaHUA K CpeAcTBaM U3MEpPEeHUN

3 ONPEALENEHMUA

B ctaHgapTe ncnosibdoBaHbl TepMuHbl No TOCT 24346.

4 ASMEPEHUWUE BUBPALUVNA

4.1 N3MmepseMble XapaKTepucTmnku
4.1.1 IJnana3oH 4acToT

N3mepeHnsa sBubpaunm crenyeT NpoBOAMTb B AMana3oHe Y4acToT, OXBaTbiBalOLWEM YHaCTOTHbLIN
CnekTp kKosebaHun MawwuHbl. LnprHa Awanas3oHa 4acToOT 3aBUCUT OT TUMa MalWuHbl (Hanpumep,
Anana3oH 4acToT, Heob6XoaNMbIN ANA OLEHKN LLesIOCTHOCTU MOALWMNMHMKOB KaYyeHUs, AO/IKEH BKKOYaTb
B cebs 4yacToTbl 6Honee BbICOKME, YEM ONA MALUMH C NOALWNMHUKAMMN CKOJIbXXeHUSA). PekomeHaaumm no
BblbOpY [AMana3oHa YacToT AN MaWWH KOHKPETHbIX TWUMNOB AO0JKHbl 6biTb NpuBeAeHbl B
COOTBETCTBYWLIMX CTaHAapTaxX, HanpuMmep ONns8 NapoTypbuHHbIX CTauWMoOHapHbIX arperaTtoB - B TOCT
25364.

MpumeyaHne - B npownbie rofbl KOHTPOJb BUOPALMOHHOIMO COCTOAHUA B OCHOBHOM CBA3bIBaaN C
n3mepeHmemMm Bubpauum B GPUKCUpPOBAHHOM pgumanasoHe 4YacTtoT 10...1000 Ny n oueHKOW cpepHero
KBaApaTM4eCKoro 3HaydyeHus BMBPOCKOPOCTU B 3TOM [AuanasoHe; TpeboBaHUSA K COOTBETCTBYOLUM
cpencteaMm usMmepeHunn npuseneHsl B TOCT NCO 2954. OgHako ANS MALUWUH HEKOTOPbIX TUMOB MOryT
noTpeboBaTbCs N3MepeHns B APYroM AMana3oHe 4acToT U UHbIX NapaMeTpoB Bubpauunu.

4.1.2 N3mepseMasn Besn4nHa

Ncxons w©3 uenen paHHOro cCTaHAapTa B KAyYecTBe W3MeEpPsieMON BeJSIMYUHbI MOXeT ObiTb
MCrMoJsib30BaHa 04Ha U3 cJiedyloLlnx:

- BubponepemelleHne, B MUKpoMeTpax (MKM);
- BUBpPOCKOPOCTb, B MUJIJZIMMETPax Ha ceKyHay (Mm/c);
- BUBpOyCKOpeHne, B MeTpax Ha CeKyHAY B KBagpaTte (m/c2).

MopsAoOK MCNOSIb30BaHWUA, Cllydan MPUMEHEHUS U OrpaHUYeHUs, Hajlaraemble Ha 3TU BEJINYUHBI,
paccMOTpeHbl B pasgene 6.

Kak npaswuno, ans subpaumm, nmamMepsieMon B LUIMPOKOM AMara3oHe YacToT, He CyLLeCcTBYeT NpoCTbIX
COOTHOLLEHUI MeXxay BUOPOYyCKOpeHMeEM, BUOPOCKOPOCTbIO U BUOpOMepeMeLLEHNEM, a TakKXKe Mexnay
MUKOBLIMU M CPegHMMU KBAaAPaTUYECKMMU 3HAYEHUSIMU BUOPALMOHHLIX BEUYMH. KpaTKuin aHanums
MPUYMH 3TOrO [IaH B MPUIOXKEHUN A, B KOTOPOM NMpuUBEAEHbl TaKXXe HEKOTOpPble TOYHbIE 3aBUCMMOCTHU
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MeXny YyKa3aHHbIMW Bbllle MNapaMeTpaMW ONAa ciay4dasd, Korga 4aCToTHble COCTaBdtoLlne BI/I6paLI,VIVI
MN3BeCTHbI.

CnepyeT 4eTKO onpefensTb, MO KakoMy napameTpy Bubpauum oueHuBaloT BUOpaLNOHHOE
COCTOsIHME: pa3Maxy BubponepeMelleHns, CpeaHeMy KBaApaTUYEeCKOMY 3HAYeHuio BUOBPOCKOPOCTU U

np.

4.1.3 3HavyeHna NnapaMeTpoB BUbpaumn

Mop 3HavYeHMeM NapameTpa BUbpaLuM 0N onpenesieHHOro NoJIoXKEeHNs U HanpaBAeHNA N3MepPEeHUIA
MOHMMAIOT pe3yNibTaT U3MEPEeHUN, BbINOJIHEHHbLIX C MNoMoWbio obopyaoBaHUs, YAOBAETBOPSAOLLEro
TpeboBaHnaM pasnena 5.

Kak npaBu/io, Npu KOHTPOJIE LUMPOKOMOJIOCHON BMOBpaumMn MalnH POTOPHOro TuMa B KavyecTBe
oLeHMBAaeMOro rmapaMeTpa WCMNONb3YyIOT CpeaHee KBagpaTuyeckoe 3HayveHne BUOBPOCKOPOCTH,
MOCKOJNIbKY OHO CBSI3aHO C 3Hepruen konebaHumin. B pspe ciyyaeB, OAHAKO, MNPEANOYTUTENbHO
NCcnosib3oBaHMe APYrnx NapaMeTpoB: CBSI3aHHbIX C BUbponepeMelleHMeM unm BUOPOYCKOPEHUEM WK
MUKOBbIX 3HAYEHUI BMECTO CpefHUX KBaApaTUYecKuMX. B 3Tux cny4vasx OO/KHbI ObiTb UCMOJSIb30BaHbI
Apyrve KpuTepun, KOTOpble He BcCerga CBsi3aHbl MPOCTbIMW COOTHOLIEHUAMU C KPUTEpPUAMU ANA
CpefHuX KBagpaTUYeCKnUX 3Ha4YeHnn BU6POCKOPOCTM.

4.1.4 YpoBeHb Bnbpauumn

OO6bI4HO M3MEpPEHNS MPOBOAST B Pa3/IMYHbIX TOYKaxX B ABYX WIN TPEX B3aMMHO NeprneHaAnKynspHbIX
HanpaBieHnsAX, 4TO MO3BOAAET MoJiy4yMTb Habop 3HavYeHUl napameTpoB Bubpauuun. MNon ypoBHEM
BMbpauMn MalMHbl  MOHMMAOT MaKCMMasbHOe 3HayeHne BuOpauuKW, W3MEPEHHOW B OOHOWM
ornpeneneHHoON ToOYKe UK rpynne ToYek B BbibpaHHbIX HanpaBaeHUsAX, NPU onpenesieHHbIX yCN0BUAX U
YCTaHOBUBLLEMCS pexxmme paboTbl.

BVI6paLI,I/IOHHOE COCTOSAHNE MalUMH MHOMMX TUMOB MOXXET BblTb OLLEHEHO MO YPOBHIO B|/|6pau|/||/| ans
OOHON TOYKMU nimepeHuns. OOgHaKo 019 HEKOTOPbIX MaLUUH TaKoW nmoaxon ABnseTcs HenpmnemsemsbiM, n
YPOBHMU BI/I6paLI,I/II/I cnenyetT onpenendatTb Ha OCHOBE HE3aBUNCUNMbIX |/|3MepeH|/||7| B paae TO4YeEK.

4.2 TOYKN n3mepeHns

N3mMepeHunsa cnegyeT NpoBOAUTL Ha MOALWMUMHMKAX, KOpNycax NOAWUMHUKOB AN OPYTUX dNeMeHTax
KOHCTPYKLMKW, KOTOpble B MaKCMMalbHOW CTEneHW pearnpyrT Ha OUHAMUYeCcKne Cuibl W
XapakTepusyloT obuiee BubpaLMoOHHOE COCTOAHNE MalUUHbI. TUMUYHbIE NPUMepPbl PACMONIOXKEHUNS TOYEK
n3MepeHnsa nprueeneHbl Ha pucyHkax la-1n4.

PSS

PucyHok la - To4ykn namepeHuns Ha ornope noglmnnHuKa
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Bepmurxanmkan

PucyHoK 1r - TOYKM n3mMepeHusa Ha oBurartene
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PucyHoK 14 - To4ku namMepeHns Ha BepTuKabHO YCTaHOBJ'IeHHOVI MallnHe

MosHY OueHKY BUOPALMOHHOINO COCTOSIHUS KPYMHbLIX arperaToB AalT pe3y/bTaTbl U3MEPEHU B
KOHTPOJIMPYEMBLIX TOYKax B TPeX B3aMMHO MNepneHAMKYNSPHbIX HaMpaBieHUsX, Kak YKa3aHo Ha
pucyHkax la-1a. Kak npasuio, nogobHas nosHoTa M3MepeHuin TpebyeTcs TONbKO AN MPUEMOYHbIX
NCMbITaHWiA. Mpy 3KCMNAYaTaUMOHHOM KOHTPOJie O06bIYHO BbLIMOJIHAIT OAHO WAW OBa M3MepeHus B
pagvanbHOM HanpaBfeHUW [KakK MpaBuIo, FOPU3OHTANIbHOM W(uUnu) BepTuKanbHoM]. Kpome ToOro,
LOMOJIHATENbHO MOXHO TakKXe TMpoBOAUTbL M3MepeHus oceBoi Bubpauun, o0b6bIMHO B MecTe
PacnofIoXKeHNa YNOpPHOro NoALWMNHNKA.

PacnonoxeHne To4YeK M3MepeHusa AN MallH KOHKPETHbIX TUMOB [LOJIKHO ObITb npmneeneHo B
COOTBETCTBYHOLWUX CTaHOapPTaxX Ha MallNHbl 3TUX TUMOB.

4.3 TpeboBaHUA K COCTOAHMIO MaLLMHbI MPX 3KCMJAyaTauNOHHOM KOHTposie

3KCI'IJ'IyaTaL|,I/IOHHbIIZ KOHTPOJIb BbIMOJIHAKT TOJIbKO MPW NMOJIHOCTbLIO C06paHHOIZ Ha WTaTHbIX Onopax
MallnHeE Ha MeCTe ee 3KCnalyaTauunn.

4.4 TpeboBaHMA K OnopaM MallNHbl NP NPUEMOYHbIX NCMAbITAHNAX
4.4.1 Ha mecTe aKCnyaTauum

Ecnn npuemoyHble WCMbITaHUA MNPOBOAAT Ha MeCTe 3KCrjyaTauunm, poTopbl AOJDKHbI ObITb
YCTaAHOBJIEHbl Ha LWTaTHble OMnopbl. B 3TOM c/lyvyae Ba)kHO, 4ToObl MpyM MNpPOBEAEHUU MPUEMOYHbIX
NCNbITaHU BbINM CMOHTUPOBAHbLI BCE OCHOBHbIE 3/1IEMEHTbLI MalUMHbI; OJ1S FONOBHbIX 06pa3L0B MalUWH
370 TpeboBaHue sBnseTcs obs3aTeNbHbIM, @ AN CEPUAHBIX MALLMH, €CNN 3TO HEBO3MOXXHO, OLLEHOYHbIE
KpUTEPUN [OJKHbI ObiTb COOTBETCTBYHOLWMM 00pPa3oM KOPPEKTMPOBaHbI. Pe3ynbTaTbl CpaBHEHUS
BMOPALMOHHOIO COCTOSIHUS OLHOTUMHbLIX MallWH, YCTAHOBJIEHHbLIX Ha Pa3/IMyHbIX (yHOAMEHTaXx,
COMOCTaBUMbI INLWb MPU YCJIOBUN CXOACTBA ANHAMUYECKNX XapaKTEePUCTUK (DYHOAAMEHTOB.

4.4.2 Ha ncnblTaTesibHOM CTeHAae
Heobxoanmo co3gaTb YC/IOBUSA, MPU KOTOPbIX MCKJOYAETCA COoBMNadeHMe 4acTOT COBCTBEHHbIX

konebaHnm ucnbiTaTeNbHON YCTAHOBKM C YacCTOTOM BpalLEHUA MalUMHbI UKW C Kakom-nubo uns ee
MOLLHbLIX FapMoHMK. O6bIYHO MofnaratoT, 4YTO AaHHoe TpeboBaHMe BLIMOJIHAETCS, €C/N 3HaYvYeHune

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
BHumMaHue! O nopsake npyMeHeHUs JOKYMeHTa CM. ApJbIk "MpumedaHns”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT UCO 10816-1-97 Bubpauuns. KOHTPOIb COCTOSAHMS MaLUUH MO pe3yabTaTaM N3MepeHnin BMbpaLnm Ha HeBpaLLaloLWMXCs YacTaxX. CTpaHuua 7
YacTb 1. O6wue TpeboBaHus

rOpM3OHTaNbHOW W BepTUKaNbHOM BUOpaUUM Hecylwmx 31eMeHToB dyHaamMmeHTa BO6AM3M ornop
NOALNMNHMKOB He npeBbiwaeT 50% 3HavyeHus BUOpaLMM COOTBETCTBYHOLLEro MOALUUMHUKA B TOM XXe
HanpaBneHnn. icnbiTaTeNbHas yCTaHOBKA HE A0JIKHA Bbi3biBaTb TakKXXe M3MEHEHW 3HaYeHUs KakKom-
B0 13 OCHOBHbIX COBCTBEHHbLIX YaCTOT MallMHbl B 3KCMlyaTauuun. Ecnm pes3oHaHCbl onopbl YCTPaHUTb
He ypaeTcs, cflefyeT NPOBOAUTbL MPUEMOYHbIE UCMbITAaHUSA MOJIHOCTbIO COBpPaHHOM MalUUHbI Ha MecTe
3KCnayaTaumu.

MNprUeMoYHble WUCMbITaHUA MalWH HEKOTOPbIX KJlacCoB, HanpuMep HebOoSbLUMX 3JIEKTPUYECKUX
MallMH, NPOBOAST Ha YMPYyromMm OCHOBaHMW. B 3ToM cny4vae HM3WMe coBCTBEHHble YacTOTbl CUCTEMbI
MallMHa - UCMblTaTeNlbHbIE OMOPbl, PpacCCMaTPUBAEMON KaK »XECTKOe Teno, AO0/HKHbl ObiTb MeHee 1/2
MUHMUMaNbHOM YacToTbl BO3OyxaeHns. COOTBETCTBYHOLLNE YC/IOBMS ONUpPaHNa MoryT ObiTb 4OCTUMHYTbI
nyTemMm yCTaHOBKW MalUMHbI Ha Yynpyroonupawwmncs ¢GyHOAaMeHT (OCHOBaHWE) WanM C MNOMOLLbIO
cBO6OAHOM NOABECKM Ha MAMKUX MPY>XMUHaX.

4.5 Ycnosuga akcnayataunuym MallmHbl

OueHKa ypoBHSA BVI6paLI,VIVI OOoJKHa ObITb npoeeneHa rnocne AOCTUXEHUA HOPMaJibHbIX yCJ'IOBI/IVI
sKcnayaTauuu. JOonosHUTEeNIbHble U3MepeHus Npu APYyrux yCaoBUAX He OOJ/DKHbI ObiTb MCNOJMIb30BaHbI
ONAa OUEHKN BI/I6paLLVIOHHOFO COCTOSIHUSA B COOTBETCTBMUU C pa3nesiom 6.

4.6 OueHka BI/I6paLI,VIVI, HaBOAMMOW BHELUHUMW NCTOYHUKAMU

OueHKY BNIMSHUSA BUBPOAKTUBHOCTM OKPY>KALWMX MEXaHU3MOB Ha BUOPALMI0O KOHKPETHOWN MallUHbI
NpoBOAAT Ha OCHOBAHWM pPe3ynbTAaTOB U3MEPEHWN Ha OCTAHOBMIEHHOW MawwuHe. Ecin m3MepeHHoe
3HayYeHue napameTpa BuMbpauuM nNpesbillaeT 1/3 pekoMeHAyeMoro npefesibHOro 3HavyeHus, cnepyeT
NMPUHATb MEPbI MO YMEHbLLIEHWUIO 3TOro BANAHUS.

5 KOHTPOJIbHO-U3BMEPUTEJIbHASA ANMMNAPATYPA

KOHCTPYKLUUSA  KOHTPOJIbHO-U3MepuUTesibHOW annapaTypbl (Qanee - annapaTypa) [AOJ/DKHa
obecrne4ynBaTb €€ HOpMaJibHOE PYHKLMOHNUPOBAHME B YCJI0BUSAX MPOBOANMBIX NU3MEPEHUI (TeMnepaTypa
OKpy>xatlLlen cpefbl, BNaXXHOCTb Bo3ayxa u T.4.). CnenyeT ocoboe BHUMaHME yOoenuTb KpenaeHuto
BubponpeobpasoBatend n ybeamTtbCca B TOM, 4YTO 3TO KpenjeHue He wusMmeHseT BubpaunOHHbIe
XapakKTepucTUKN MallunHbl. TpeboBaHUSA K annapaType, NpefHa3HAa4YeHHOW ON19 U3MepeHus cpenHero
KBaZApaTn4eckoro 3HavyeHunsa smbpauunnm B gnanasoHe 10...1000 Ny, - no FOCT NCO 2954.

B HacTosillee BpeMsi AN KOHTPOJS LUMPOKOMOSIOCHOW Bubpauum Hambonee 4acTo MCMOJIb3YOT
npubopbl ABYX TUMOB:

- I'IpVI60pr, coaepXalwne [OeTekTop cpeagHero KepaapaTnMd4eCkKoro 3Ha4d4eHunda U MHOUMKaTop AOnAd
CHATbIBaHUA CpeaAHnX KBagpaTUn4eckKnx 3Ha4YeHunn I/I3MepﬂeMOIZ BeJINYNHbI,;

- npubopbl, copepxawwmne nanbo [eTeKTop cpefHero KBaApaTU4YeCcKoro 3HaveHus, nmbo
yCpenHSALWNN AeTeKTop, HO KanmbpoBaHHbIe ANA CYMTbIBAHUSA pasMaxa MaM aMnanTyabl KonebaHui;
Mpu 3TOM KasMbpOBKa OCHOBAHa Ha COOTHOWIEHUM MeXAY CPefHMMUN KBaApPaTUYECKMMU N MUKOBLIMU
3HAYEeHUAMU 0S8 YNCTO CUHYCOMAAIbHOMO CUrHana.

Ecnn oueHka Bubpauun 6asmpyeTcss Ha pesynbTaTax uMdMepeHuss 6osiee 4eM OAHOM BEJINYMHBbI
(nepemelleHNe, CKOPOCTb, YCKOPEHUE), NpuUMeHseMble Mpubopbl A0/KHbLI obecneymBaTb U3MepeHue
BCEX 3TUX BEJINYMH.

V|3MepVITEJ'IbHaFI cncremMa OOJ1>KHa npeaycMaTpumBaThb BO3MOXXHOCTb KaJ'II/I6pOBKVI BCero

N3MEPUTENBHOIO TpPakKTa (>kenaTenbHO BCTPOEHHOE yCTpOI?IICTBO KaJ'IVI6pOBKVI) n MMETb HE3aBUCUMbIE
BbIXOOdbl 4214 nogcoeanHeHNA OOMNOJIHATEJIbHbIX aHaJIn3aTOPOB U T.4.

6 KPUTEPUN OLLEHKN BUBPALNOHHOIO COCTOAHUA MALLUUH
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6.1 Buabl kputepunes

PaccmaTpuBaloTCa KpUTepunm AByxX BUAOB, PACMPOCTPaHAOWNECS HA 3KCNJYaTauMOHHbIA KOHTPOJSIb
MU NpUEeMOYHbIE UCMbITaHUA U NpeAHa3HaYeHHble OIS OLEHKW YpoBHEN Bubpauun MawunH pasinyHbIX
TMNoB. Kpntepuin 1 cBA3aH CO 3HAYEHMAMU N3MepPSAEMbIX MapaMeTpoB Bubpauuu, a KpuTepum 2 - C
N3MEHEeHUAMWN 3TUX 3HAYEHUN (HE3ABUCUMO OT HaMpPaB/I€HUSA U3MEHEHNN).

6.2 Kputepun 1
6.2.1 30Hbl BU6PALMOHHOIr0 COCTOSAHMSA

KpuTepuin 1 cBsizaH C onpepesnieHneM rpaHuy ans abCcontoTHOro 3HavyeHus napameTpa Bubpauuw,
COOTBETCTBYIOLNX AONYCTUMbIM AMHAMUYECKUM Harpy3kam Ha NoALWuUnHUKN U 4oNyCcTUMOn Bubpauun,
nepenaBaeMon BOBHE Yepes onopbl U yHAaAMeHT. MakcMManbHOe 3HaYeHne, Nojy4YeHHoe B pesybTaTe
N3MepPEHNS Ha KaX4oM MOALUMMHMKE Uaun onope (T.e. 3Ha4YeHne ypoBHA BMOpaLUKM - Kak onpeneneHo B
4.1.4), cpaBHMBAIOT C rpaHULAMMN YeTbipeX 30H, YCTAHOBJIEHHbIX UCXOAA U3 MeXAYHapOAHOro onbiTa
npoBeAeHNS WCCNefoBaHWA W 3KcnayaTauun. [OaHHble 30Hbl NpegHasHaveHbl AN KavyeCTBEHHOW
OLLeHKM BUOPALMOHHOr0 COCTOSHUA MalMH WU MNPUHATUA pelleHnMs o0 Heobxogummbix Mepax. WHoe
(CpaBHUTENBHO C NPUBEAEHHBIM HUXKE) YMC0 30H U UX PACMOJIOKEHME MOXKET BOblTb NCMOJIb30BAHO ANA
MalMH CcrneunanbHbIX TWUMNOB, KOTOpble pacCMaTpuMBalOTCA B COOTBETCTBYKOLWMX CTaHAapTax.
MpuMepHbIe 3HAYEHNS FPaHUL, 30H NPUBEAEHbI B NPUIoXXeHUn b.

30HaA - B 3Ty 30HY nonafdatT, Kak MpaBuio, HOBble MalUMHbI, TOJIbLKO 4Y4TO BBEAEHHble B
3KCnayaTauuto.

30Ha B - MawwuHbl, nonagatowme B 3Ty 30HY, 0ObIYHO CYMTAOT MPUrOAHLIMU AN OasibHENLWen
akcnayaTaumm 6e3 orpaHMYeHNst CPOKOB.

3oHa C - MawwHbl, Nonagatowmne B 3Ty 30HY, 0Obl4HO pacCMaTPMBAOT KakK HenpuroaHble A4
OJINTENbHON HenpepbiBHOW 3kcnayaTauum. OObl4HO AaHHbIe MalUUHbl MOTYT (YHKLMWOHMPOBATL
OrpaHUYeHHbIN Nepuon BPEeMEHU, MOKa He MNOABUTCA MOAXOASALLAs BO3MOXHOCTb ANS MNpOBeAeHUSs
PEMOHTHBbIX paboT.

30Ha D - YpoBHU BMbBpaumnn B AaHHOM 30He O0ObIYHO pacCMaTpUBAOT KakK AOCTAaTOYHO Cepbes3Hble,
018 Toro 4Tobbl Bbi3BaTb NOBPEXAEHNE MALLUWHbI.

YncnoBble 3HAYEHUS TpPaHUL, YMNOMSAHYTbIX 30H He MpefHa3Ha4yeHbl CAYXUTb B KayecTBe
TEXHUYECKUX YCNIOBUN MPU MPUEMOYHbIX UCMbITAHUAX, 3TO SABNAETCH NPEeAMEeTOM COorjalleHns mexay
npounsBoaAnTENeM MallnHbl U noTpebutenem. OQHaKO OaHHblE FPaHULbl MOFYT CJY)XXUTb B KayecTBe
PYKOBOACTBa C TeM, 4TOoObl n3bexaTb Ype3MepHO 3aBbILIEHHbLIX W HepeanucTuieckux tTpeboBaHun. B
ornpeAenieHHbIX CayYaax O MallWH HEeKOTOPbIX TUMOB MOryT ObiTb YCTaHOB/IEHbl 0COBEHHOCTH,
KOoTopble NOTPebyloT M3MEHEHUs 3HAYeHUN rpaHuL, 30H (B GOMbLUYIO UM MEHbLIYID CTOPOHY). Toraa
NMPON3BOAUTENIO MalUWH, KaK npaBwuio, crefyeT O0O6BbACHUTb MNPUYUHY [OAHHbIX W3MEHEHUA U, B
4aCTHOCTW, MOATBEPANTbL, YTO MALUMHY He cnenyeT noABepraTb OMNACHOCTU, dKCNyaTupysa npu bonee
BbICOKNX YPOBHAX BUBpaLnn.

6.2.2 'paHuLbl 30H COCTOSAHUN

Bubpauma KOHKpPEeTHOW MalunHbl 3aBUCUT OT e€e pa3MepoB, AMHAMUYECKMX XapaKTEPUCTUK
BMbpupylowmnx agetanen, cnocoba MoHTa)ka U Ha3HadeHus. MNpu Bbibope 30H gonycTumonm Bmbpauumn
MalWMnHbl HeobXoOMMO Y4YUTbIBaTb TakKXe YCJ/IOBUSA, BAMAKOWME Ha ee BMOpPaLMOHHOE COCTOsIHME.
He3zaBucnmo oT Tuna NOALIWMMHUKOB CpeaHee KBaapaTuUdeckoe 3HayvyeHue BUMOPOCKOPOCTU CTaTOPHbIX
3/1eMeHTOoB (Hampumep, onop MNOALNMHUKOB) MawuWH 6OMbLUMHCTBA TUMOB, KakK MpPaBuJO, adeKBaTHO
XapakKTepulyeT ycnoBus paboTbl poOTOPOB, MX BO3LENCTBME Ha OMOPHbIE 3JIEMEHTbl U cocedHue
MeXaHW3Mbl, @ TakKXXe COCTOSHME CaMMX MallWH B LUMPOKOM Auana3oHe pabo4vmx ckopocTen. OOHaKo
ONA HEeKOTOPbIX MalUWH, HanpuMep C 04eHb HU3KUMWU PabovYMMKM CKOPOCTSAMMK, NMPUMEHEHWe O0OHOro
rnapaMeTpa - CpefHEero KBagpaTU4eckoro 3Ha4deHus BmbpockopocTu - 6e3 yyeTa 3HaveHusa paboyen
CKOPOCTU MOXET Y3aKOHUTb He[OoMNnyCTMMble BbICOKME BUbponepemelleHns, B YacTHOCTW, Korpaa
OOMUHNPYIOT KonebaHma ¢ obopoTHOM YacToTon. C Opyron CTOPOHbLI, MPUMEHSS MPUHLMIM NOCTOAHCTBA
BMOPOCKOPOCTN K MawMHaM C BbICOKMMU paboymMMu CKOPOCTSAMU WAN HaNYMEM BbICOKOYACTOTHLIX
CMeKTpaJibHbIX COCTaBAAWNX Bubpauun, B03Oy>KAaeMbiX HEKOTOPbIMU Y3/aMW MallnHbl, MOXXHO
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NPUATU K HEAOMYCTUMO BbICOKOMY YPOBHIO BUOPOYCKOPEHWUIA.

C y4yeTOM BbILEN3NOXKEHHOIO KPUTEPUM MPUEMKU, OCHOBAHHbIE Ha WCMOJIb30BAHUWN CPEeOHEero
KBaZApaTU4eCKOro 3Ha4YeHns BUOPOCKOPOCTU, AOJIKHbI UMeTb 06Lyt0 (hopMy, NMPUBEAEHHYIO HA PUCYHKe
2 (CM. Tak>xe npuyioxxeHne B), Ha KOTOPOM yKa3aHbl FPaHULLbl YaCTOTHOIrO AMana3oHa U3MEPEHUN f, U
Ji, W NOKa3aHo, 4TO HMXKE 4acCTOThbl f;, W BbllIE YacTOThl f, AOMYCTMMOE 3HayYeHue BMOPOCKOPOCTU
aBnaeTca yxe dyHKUMeR 4acToTel /' BuOpauun. [Ons 30HbI OT fy [0 f, MNPUMEHNM KpUTepun
NMOCTOSIHHOW BUOBPOCKOPOCTU - UMEHHO [ONA OAHHOIFO KpUTepus npuBefeHbl 3HayeHUs TpaHul B
npunoxeHun b. bonee To4HOe onpeaeneHve KpUTEPUEB MPUEMKUN U 3HAYEHURA #;, fy, fx W Fy AOMKHO
6bITb f@aHO B CTaHAAPTax Ha MalLHbl KOHKPETHbIX TUMOB.

E ona
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H

.E. g Jowa 8

é
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PucyHok 2 - Obwmnin Bna KpUBbLIX 419 KPUTEPUS Ha OCHOBE CpefHero KBagpaTuieckoro 3Ha4eHuns
BMBpOCKOPOCTH

B|/|6pau,|/|ﬂ MHOIrMX MallnH CcoAepPXNT OOMUHNPYHOLWYO 4HaCTOTHYHK COCTaBdloWwylo, HeEPeOAKO Ha
yacToTe BpalleHMs Bana. Ong TakMx MallmMH OONYCTUMble 3Ha4YeHUs B|/|6pau,|/||/| MOryT 6bITb nony4eHobl
N3 PUCyHKa 2 KaK 3HayeHus ansa gaHHon ,D,OMI/IHVIpyIOUJ,eVI H4aCTOThl.

Ecnun xe pnsa HeKOTOpOI7I MallHbl 3Ha4YNUTENIbHAA 4acCTb BI/I6paLI,I/IOHHOI7I SHEpPrmm cocpenoTtoyeHa 3a
npeanesiaMn Anana3oHa 4acCToT fx...f}. , BOBMOXXHbI cnieayroumne peweHns:

a) oMuMO wn3MepeHun BUBPOCKOPOCTU TMPOBOASAT W3MEpPEeHUs B LUWPOKOM MoJsioce YacToT
BubponepemMelleHns (ecnim OCHOBHAs YaCTb 3SHEPreTudeckoro crnekTpa JeXuT Huxe f,) Wun
BMOPOYCKOpeHNsi (eCc/inm OCHOBHAsA 4YaCTb 3HEPreTUYecKoro CrekTpa JIeXWT Bbiwe f,). [JonycTumblie
3HaYeHNA NapamMeTpoB BubponepeMelleHna nam BMbpPoOyCKOpeHMs NoJlydaloT U3 PUCYHKa 2, nepeBoas
3Ha4YeHNa BUOPOCKOPOCTU Ha KpassX KpuBbIX (T.e. B AunanasoHax fi...f;, Sy ...fy) B MNOCTOSIHHbIE
3HavYeHna BUMOPOCKOPOCTM U BUDBPOYCKOPEHUA COOTBETCTBEHHO. Bubpaunto MOXHO CYUTaTb
OOMNYyCTUMON, eC/IN OHa ABNIAETCHA TaKOBOW MO BCEM KPUTEPUAM (MepeMeLLeHNs, CKOPOCTU N YCKOPEHUS).

6) C nomoLblo aHanM3aTopa CNekTpa B crnekTpe Bubpaunn BbIAENAOT BCE MOLLHbIE YAaCTOTHbIE
cCoCTaBnsoWMe 1 onpedensioT AN HUX 3HayYeHus BubponepemelleHnsi, BUOPOCKOPOCTU WU
BubpoyckopeHusa. Mocne 3Toro Ha OCHOBE ypaBHeHMSA (A.2) paCcCHYNTbLIBAOT 3KBUBANEHTHOE 3HA4YeHue
napameTpa BMOPOCKOPOCTK; ANA YAaCTOTHbLIX COCTABASAOLWMX, NEXALWMNX HUXKE f, W Bbllle Jy, BECoBble
Ko3(pdununeHTbl 6epyT B COOTBETCTBUN C PUCYHKOM 2. OKOHYaTesIbHYI OLEHKY AenalT Ha OCHOBE
CPaBHEHNS CO 3HAYEHUAMU FPaHULL B AMaNAa30He f... [, .

Cnepyet mMmeTb B BUAY, Y4TO, KpoMe cCJjy4as €ONHCTBEHHOM ,EI,OMVIHI/IpyI'OIJ.I,eVI cocTaBnsoLen,
HernocpeancCcTBeHHoOe CpaBHEHME COCTaBAAKWNMX H4YaCTOTHOINo CnekTpa C rpaHmMdaMun, onpenensdaemMmbiMn
KPUBbIMU Ha PUCYHKe 2, npuBeneT K OLLUNOOYHBIM 3aKJIIOHEHUAM.

B) Mcnonb3yloT n3MepuTesbHbIN Npubop, opMa YaCTOTHOW XapaKTepUCTMKM KOTOporo B obnacTu,
roe cocpefoTovyeHa BUOPALMOHHASA 3HEPrus MalluHbl, COBMagaeT C (OPMOW KPUBbLIX Ha PUCYHKe 2.
OKOHYaTeNIbHYI0 OLIEHKY TaK)Xe [e/laloT Ha OCHOBE CPABHEHUS CO 3HAYEHUSMU FpaHuL, B AnanasoHe f,

Ty
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JononHuTenbHoe pykKoBOACTBO MO OMNpeAesieHU0 FpaHuL, 30H NpuBeAeHO B npunoxeHuu B. Ons
MallWH HEKOTOpbLIX TUMOB, BO3MOXHO, NoTpebyeTcsa onpefefsieHMe rpaHuL, 30H WHbIX, YEM Te, 4YTO
npencTaBsieHbl HA pUCYHKe 2 (CM., Hanpumep,

6.5.3).
6.3 Kpntepun 2

[aHHbIN KPUTEPUIA OCHOBAH Ha OLEHKE U3MEHEHUS 3HAYeHUs NapameTpa BUOGpaLUN NO CPaBHEHMUIO
C npenBapuTeNlbHO YCTAHOBMEHHbLIM 3TaJIOHHbIM 3HAYeHWEeM B YCTAHOBMBLUEMCSA pexume paboTbl
MallMHbl. 3HayYMTeNbHble W3MeHeHUsA (yBesM4eHue WM YyMeHblUeHMe) 3HavyeHuss napameTpa
LUNPOKOMONOCHON BUBpaumm mMoryT notpeboBaTb MPUHATUS OonMpeaesieHHbIX Mep Oa)ke B TOM ciy4ae,
Korga rpaHuua 30oHbl C B COOTBETCTBUM C KpuTepmeM 1 elle He JOCTUrHyTa. Takme N3MeHeHUs MoryT
MMeTb BHe3arHbl XapakTep WIM NOoCTeneHHO HapacTaTb BO BPEMEHM M YKa3blBalOT Ha BO3MOXXHOe
BO3HMKHOBEHME NOBPEXAEHMS MalUWHbI B HA4YaJIbHOW CTagun Unan gpyrmve Henonagku.

Mpy MCNONb30BaHUM KPUTEPUSA 2 BaXKHO, 4TOObI M3MepeHMs 3Ha4YeHul napameTpoB Bubpauuw,
noasexkawme BNocieACcTBUN CpaBHEHUIO, MPOBOANAN NPU OOHUX U TeX XKe MOJIOXKEHUN N OpUeHTaLnu
npeobpasoBaTtens Bubpauum M NpubAN3NTENBHO B OLHOM U TOM >Xe pexume paboTbl MalUUHbI.
Heobxoanmo onpenennTb o4eBUAHbIE N3MEHEHUS 3HAYeHUsA napamMeTpa BUbpauLnm HE3aBUCUMO OT ero
obuiero 3HaveHus, 4T0bObl NPenoTBPATUTb BO3HWKHOBEHME OMAaCHOW CuUTyauuun. HaCcKonbkKO AaHHoe
N3MEHEeHNe ABNAETCA 3HAYUTENbHbIM, AOJIKHO ObITh OMNpeneneHo B COOTBETCTBYOLWMX CTaHOAApTax Ha
MaLLUMHbI KOHKPETHbIX TUMOB.

CnepyeT nMeTb B BUAY, YTO HEKOTOpPbIE CYLLIECTBEHHbIE U3MEHEHUS B COCTOSIHWUM MalUWHbI MOTYT
6bITb 06HAPY>XEHbI TONILKO MPU KOHTPOJIE OTAE/IbHbIX CNeKTpasibHbIX COCTaBAsoWMX (CM. 6.5.1).

6.4 NpenenbHblie YPOBHU BUBpaumnmn
6.4.1 ObLwme nonoXxxeHuns

Kak npaBwio, Ana MaluH, npefHasHadyeHHbIX AN OAWTEeNbHOM 3KChnJyaTauuu, yCTaHaBJIMBAOT
npenenbHble YPOBHU BUbpaumun, NpeBbILLEHNE KOTOPbIX B YCTAaHOBMBLUEMCS pexxmnuMe paboTbl MalUWHbI
npueBoAUT K nogade curHanos MPEOYIMPEXXOEHWNE nan OCTAHOB:

NMPEAYNPEXXOEHWE - ons npuBnevYeHUsS BHUMMaHUA K TOMYy, 4TO Bubpaumss uanm M3MeHeHns
BMbpauun JOCTUIMIN  OMpefesieHHOro ypoBHA, Korga MoxeT notpeboBaTbCAa npoBefeHune
BOCCTAHOBUTEJIbHbIX MeponpuaTuin. Kak npasuno, npu nosisneHun curHana MPEOYMNPEXOEHUE
MaLlUMHY MOXHO 3KCrJlyaTUpOoBaTb B TedyeHMe HeKOTOpOoro rnepuopa BpeMeHu, MNokKa wuccrienyoTt
MPUYMHBbI U3MeHeHUs Bubpaunm n onpenensaioT KOMMIeKC HeobXxoaAnMbIX MEPONpPUATUNA.

OCTAHOB - pgna wHAWKauun ypoBHSA Bubpauum, nNpu NpeBbILEHWN KOTOPOro pAasbHenwas
3KCrayaTaumsa MOXXeT MpuBecTu K noBpexpeHusam. MNpu poctukeHun ypoBHa OCTAHOB crnepyet
MPUHATb HEMeAJIeHHbIe Mepbl K CHMXXEHNIO BUbpaunmn nam xe oCTaHOBUTb MaLLUHY.

BcneacTBue pasHULbl B AMHAMUYECKMX Harpy3Kax N XXeCTKOCTAX Ornop A5 Pa3IMyHbIX MOJIOXKEHWI
N HanpaB/eHUA U3MepeHUss MoryT ObiTb YCTaHOBJIEHbl pa3Hble npenesbHble YPOoBHU Bubpauuu.
OnpepeneHne TaKMX YPOBHEN [ANA MalIWH KOHKPETHbIX TWMNOB [AOJ/DKHO OblTb nNpuvBegeHO B
COOTBETCTBYHLLUNX CTaHOAApTax.

6.4.2 YcTaHoBKa yposHsA MPEAYMNPEXIOEHWE

YposeHb [MPEAYMPEXOEHWE mMoXeT cywecTBeHHO W3MEeHATbCA B CTOPOHY BO3pacTaHUsa Wan
YMeHbLUEHNA OT MaluHbl K MawunHe. O6bIMHO [JaHHOEe 3Ha4dYeHue YCTaHaBAMBAT OTHOCUTESIbHO
HekoToporo 6a3oBOro 3HayeHUs, MNOJYYEHHOro AJ1S KaXKA0ro KOHKPEeTHOro 3K3eMnssgpa MallunHbl nNpu
(PMKCUPOBAHHOM TMOJIOXKEHUW U HarpasJieHUN WU3MEepPeHUss Ha OCHOBE HAKOMJIEHHOro onbiTa
3KCnIyaTauun.

PekomeHayeTcsa ycTaHaBamBaTb YypoBeHb [MPEOYMPEXXOEHWE Bbiie ©6a30BOro 3Ha4YeHUs Ha
HEKOTOPYI O0J110, B NpPOLIEeHTaX, 3HAa4YeHNs BepXHEN rpaHuubl 30Hbl B. Ecnn 6a3oBoe 3Ha4vyeHMe Marso,
yposeHb NMPEAYMNPEXXIAEHUE MoxeT nexaTb HUM»xe 30HbI C.
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B ToM cny4dae, ecnu 6a30Boe 3Ha4YeHUe He onpeneneHo, HanpuMmep ANs HOBbIX MALLUWH, HaYalbHYO
yCTaHoBKY nonoxxeHusa MPEAYMNPEXXIOEHWE cneayeT BbINOMHUTL MMBO MCXOAA U3 OMbiTa 3KCMyaTauum
aHaJIOrNYHbIX MalWuH, NMbo Ha ocHoBe cornaweHus. CnycTs HEKOTOPOE BPEeMSA credyeT YyCTaHOBUTb
MocTossHHoe 06a30Boe 3HA4YeHMEe W COOTBETCTBYHWUM 06pa3oM CKOPPEKTUPOBATb MOJIOXKEHME
MPEOYNPEXOEHUE.

Ecnn npousowsnio wm3MeHeHMe nocTosHHOro 6a30Boro 3HavyeHuUsa (Hanpumep, BCeACTBUE
KanuTanbHOro peMOHTa MallWHbl), MOXXeT NoTpeboBaTbCA COOTBETCTBYIOLWEE MN3MEHEHNE MONOXKEHNS
MPEAYMNPEXOEHWME. Bcnencreue pasHuLbl B AUHAMUYECKMX Harpy3kax n KoaduuneHTax XXeCcTKOCTU
onop ANS Pa3/INYHbIX ONOp MawmnHbl MOTYT BbITb YCTAaHOBJIEHbLI CBOM NMPEeAe/bHbIE YPOBHMU.

6.4.3 YcTaHoBKa ypoBHa OCTAHOB

YposeHb OCTAHOB, koTopbin 06bIYHO CBA3bLIBAIOT C HEOOXOAMMOCTbLIO COXPaAaHEHUS MeXaHU4eCcKown
LeNOCTHOCTN MaLUMHbI, MOXXET 3aBUCETb OT Pa3/INYHbIX KOHCTPYKTUBHbBIX 0COBEeHHOCTen, MpUMeHAEeMbIX
Ansa Toro, 4Tobbl MawMHa Morja MPOTUBOCTOATb BO3HMKHOBEHUKD aHOMAaJsibHbIX AWHAMUYECKUX CUIL.
Takum obpasoM, faHHOe 3HavyeHue, Kak npaswunao, bynet ogHMM U TeM xe OJ19 MalnH aHasornyHbIX
KOHCTPYKUUA n He 6yaeT cBsA3aHO C 6a30BbIM 3HAYeHMEM, KaK 3TO MMesI0 MeCcTO [OJ19 YPOBHS
MNPEOYMNPEXOEHUE.

Bcnenctene MHoroobpasusa MallinH pa3finyHbIX KOHCTPYKLMA He NpeacTaBAAeTCs BO3MOXXHbLIM AaTb
yeTKOe PYKOBOACTBO OJ19 TOYHOro ycTaHoBneHus ypoBHa OCTAHOB. O6biyHO monoxeHne OCTAHOB
yCTaHaBAMBatoT B npeaenax 30H C nnun D.

6.5 [lonoNHUTENbHbIE XapaKTePUCTUNKN
6.5.1 YacToTHble cocTaBnsoLne (BEKTOPHbIE) BUGpaLUK

MeTol KOHTPOJS, pacCcMaTpuBaeMbli B AaHHOM 6a30BOM CTaHAapTe, OrpaHMYeH OLEHKOWN
BMOpaLMUM B LUMPOKOM Avana3oHe 4acToT 6e3 aHanM3a YaCTOTHbIX COCTaBASKOLIMX UAN yvyeTa dasbl
Bubpauun. B 6onblUMHCTBE Cny4vaeB O/ MPUEMOYHbIX WUCMAbITAHUIA U 3KCMyaTaLWOHHOIo KOHTPONS
3Toro gocrtato4yHo. OHaAKoO Mpu oueHKe BMOPALMOHHONO COCTOSIHUS MallMH OMnpedesieHHbIX TUMoB
LenecoobpasHo MCMoJsib30BaTb BEKTOPHOE NpeacTaB/ieHne Bubpaumnm.

Ncnonb3oBaHMe B KayeCTBe KpUTEpUS MU3MEHeHUs BeKTopa Bubpaumm ocobeHHO noses3Ho npu
OBHapy)XeHUN N NAEHTUPUKALUN U3MEHEHUS B OMHAMUYECKUX XapaKTepucTUKax MawuHbl. WHorga
Takne WN3MeHeHUs HEeBO3MOXXHO OBHapyXWTb B YCJIOBUAX KOHTPOAA TONLKO Nvlb 06lero ypoBHSA
WMPOKOMONOCHON Bubpauun. [lMpuMmep TakoWm CuUTyauunm npueBeneH B npuioxeHun . OgHako
yCTaHOBJIEHNE KPpUTEepus Ha OCHOBE U3MeHeHUs BeKTopa Bubpauum BbIXOAUT 3@ paMKuU HacToALLero
cTaHpapTa.

6.5.2 BnbpaunoHHasa 4yBCTBUTENbHOCTb

Bubpaunsa, namepsiemas Ha Kakon-nmbo KOHKPETHOW MalluMHe, MOXET 3aBUCETb OT peXxunma ee
paboTbl. B 6onblwnHCTBE ciaydaeB nogobHoe BAUAHME YyCNOBMI paboTbl HE3HAYUTENbLHO, HO MHOrAa
YYBCTBUTENIBHOCTE K pPeXxuMmy MoXKeT ObiTb TakoBa, 4TO, B TO BpPeEMSA KakK Bubpaums HEKOTOPOWN
onpefesieHHON MallMHbl NPU HEKOTOPbIX YycaoBuUax paboTbl MpU3HaeTCA AOMYCTUMOW, OHa MOXKEeT
rnepecTaTb CYNTATLCSA TAaKOBOW NPUN U3MEHEHUMN 3TUX YCJIOBUNA.

B Tex chayyasx, Korga HekKoTopble acnekTbl BuUOpaUMOHHON YYBCTBUTENbHOCTU Bbi3bIBAOT
COMHeHMNe, Mexxay notTpebutenem n N3roToOBUTENEM MalLUUHbI AO/IKHO ObiTb OOCTUIHYTO COrnalieHue o
HeobxooumMom obbemMe UCNbITaHUN NN O MeToOaX TEOPETUYECKON OLEHKMN.

6.5.3 CneynanbHble METOAbI KOHTPOJIA 419 NOALUUMHUKOB KavyeHus

Ocobble MeToabl WCNOJBL3YIOT AON8 OUEHKN COCTOSAHUSA 3S/1EMEHTOB POJIMKOBbLIX MNOALWNMHNKOB.

[aHHbIA BOMPOC paccMOTpeH B npunoxxeHun [. OnpepeneHme OULEHOYHLIX KPUTEpPMEB ANA 3TUX
MEeTOA0B BbIXOAMT 3@ PaMKMW HacTOSILLEro CTaHAapTa.

MPUNOXEHUE A
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(cnpaBo4HoE)

COOTHOLUEHUSA MEXXAY PA3JINYHbIMU NAPAMETPAMU KOJIEBAHUN

Y)xe B Te4YeHMe MHOrMx fieT 1 Mo HacTosulee BpeMsi BUBpaLMOHHOE COCTOSHME MalUWH LUMPOKOro
KJlacca yCnewllHO OUEeHUBAIT NyTEM U3MEpPEeHNsa CpefiHero KBaapaTUYeCcKoro 3Ha4YeHns BUBPOCKOPOCTH.
Ona Bmbpauun, NMeLen ONCKPETHbIA COCTaB YaCTOTHbIX COCTABASIOWMX WU3BECTHLIX aMManTyabl U
dasbl M Manbll NbegecTasn, onpeaensieMblil C/yYalHbIMW W yAapHbIMA MNpPOLIeCCaMi, OCHOBHbIE
BUOpaALIMOHHbIE MapaMeTpbl (HanpuMmep, NepemMelleHne, CKOPOCTb, YCKOpPeHue, MUKOBbIE U cpedHue
KBagpaTuUyecknue 3HaYeHus) CBA3aHbl CTPOro onpefeneHHbIMM MaTeMaTUYEeCKUMU 3aBUCUMOCTSAMMU.
BblBO4 3TUX 3aBUCMMOCTEN W3BECTEH, U B [aHHOM TMPUIOXKXEHUW He CTaBMTCS 3ajava MOBTOPHO
nccnenoBaTh 3TOT acnekT npobnembl. OIHAKO HUXKe NMpUBeaEeH PAL MoJie3HbIX COOTHOLLIEHWIA.

Onpenenus NyTeM W3MEPEHUI 3aBUCUMOCTb BUOPOCKOPOCTM OT BPEMEHU, ee cpegHee
KBaZlpaTU4eCcKoe 3HaYeHne MOXKHO NoACcYUTaTh caeaylowmm obpasom:

Yoms =T o ¥R () (A.1)

roe #,m,s - COOTBETCTBYIOLLEE CpeHee KBaapaTUYeCKoe 3HaYeHe;
»(z)- PYHKLMNA BUOPOCKOPOCTN OT BPEMEHU;

T- nepuod BbI6OPKKW, KOTOPLIN OO/KeH ObITb MHOro 6osblie nepuoga Ntoboro M3 OCHOBHbIX
4aCTOTHbIX KOMMOHEHTOB, COAEPXKALLUNXCSA B #(¢).

3HavyeHUss BUOPALMOHHOINO  YCKOPEHWs, CKOPOCTU WAM  NepeMelieHns  (COOTBETCTBEHHO
a;.v;,8,,7=12,.,n) ONPeAensioT B pe3yibTaTe aHaan3a BUOPaLVOHHbIX CMEKTPOB Kak yHKLMK Yr0BOM
4acTOTbl (wy,wy,..,w,). ECIM N3BECTHbI CpeliHMe KBaApaTU4ecKne 3HaYeHUs aMnanTyn BUOBPOCKOPOCTU
P1,¥3...F, WIN CPeAHUE KBaApaTUYEeCKMe 3HAYEeHUs aMnInTyfd YCKOPEHWS aj.a;...d,, TO CBA3aHHOE C

HUMKW UK XapaKTepusylouiee KosiebaTenbHbI MPOLECC CpefHee KBaApaTuMyeckoe 3HaveHue
BMOPOCKOPOCTM OMpefeniieTcsi BbipaXkeHnem

Fems = “.”:al Jrc'-’1]2 +[‘I2’r°)2}2 +---+[an"fwn]2 =
= -\J‘Slzwlz +S§w% +...+S§wﬁ = (A.2)

= qfrfj‘ +zf% +...+zf§.

Mpy HaNM4YUK TONMLKO ABYX 3HAYUTENIbHbIX COCTABAAKLWINX BUbpaLuK, onpenenswoumnx obueHus
cpefHero KBaZpaTUYeCKOro 3Ha4YeHUs BUOPOCKOPOCTU MeXAYy MaKCUMMasbHbIM ¥, U MUHUMalbHbIM
? nin SHAYEHUAMM, CPefHee KBaApaTMYEeCKoe 3HaYeHme BMbpaunm npnbnmsnTenbHO BblpaXkaeTcs B BUAE

Yems = \ltyfnax +3"12*njnj’r2 : (A.3)

Onepauuvto nepecyeTa BUOPOCKOPOCTN B BUbBponepeMelleHne MOXHO OCYLLeCTBUTb TOJIbKO AJ1s
cuHycoupanbHonm Bubpauun. Ecnm m3BecTHa BUBPOCKOPOCTb CUHYCOMAANIbHOW COCTaBAAOLWEN, TO
pa3Max (yOBOEHHY aMNAnTyay) BubponepemeLleHns onpenensoT Tak:

Sf =2000F—‘f«n‘2 =1000F—f 2=450y—f, (A.4)
) e | 5
S 8
roe Sy - pasmax BubponepemMelleHns, MKM;

v ;- CPeiHee KBaJpaTuyeckoe 3Ha4yeHne BU6POCKOPOCTM Ha HacToTe /', MM/C;

wy =277 - Yr0Bas YacToTa.
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Mpadhuk onsa nepecyeTta npmeeneH Ha pucyHke A.1.

AN 4% % 4 %% A
;L RIS %
R
'E%S.G‘ 2 : 2 -s-%. *'\
o R
B RIRIRA A
AP %747 75 AN
g LY % ><*"\\\\\\\‘\‘
Mm m/sa m\m\ 500 m\m m} 10500

PucyHok A.1 - NpadhuK, YKa3bIBalOLWMNIA COOTHOLLEHNS MEXXOY YCKOPEHNEM,
CKOPOCTbIO N NepeMeLLeHNEM A1 FapPMOHNYeCKOn Bubpaumm

MPUNOXEHUE b
(cnpaBo4HoEe)

NMPUMEPHbLIE KPUTEPUN OULEHKW BUBPALVUOHHOIO COCTOAHNA MALLUUH
PA3JINY4HbLIX TUNOB

HacTosawmnm ctaHgapT saBaseTcs 6a30BbiM JOKYMEHTOM A5 pa3paboTKn pyKoBOACTB MO N3MEPEHUIO
N oueHke Bubpauunm MawunH. KpuTepum OLEHKM ANS MaALUUH KOHKPETHbIX TWUMNOB A0JIKHbl 6biTb
YCTaHOBJIEHbl B COOTBETCTBYWLWNX OTAEsSIbHbIX CTaHAapTax. B Tabnuue b.1 npuBeneHbl TOJIbKO
BpeMeHHble, MpUMepHbIe KPUTEPUnN, KOTOPbIMU MOXHO MOJIb30BaTbCA MPU OTCYTCTBUM NOOXOOALNX
HOPMaTUBHbIX AOKYMEHTOB. [10 HEN MOXXHO onpenennTb BepxHume rpaHunubl 30H oTA o C (cm. 5.3.1),
Bblpa>keHHble B CpPeAHUX KBaApaTUYECKUX 3HAYEeHUSAX BUBPOCKOPOCTU ¥,p,., MM/C ONA MaLUMH
pa3InyHbIX KJ1aCCOB:

Knacc 1 - OToenbHble YacTu ABUraTesieil U MalWuH, COeAUHEHHbIE C arperaTom M paboTatowune B
06bIYHOM [N HUX peXxume (CepuiiHble 3eKTpUYeckne MOTOpbl MOLWHOCTbIO A0 15 kBT sBnsioTcs
TUMWYHBIMW MaLUUHAMW 3TOWN KaTeropum).

Knacc 2 - MawnHbl cpegHen BesMYMHbl (TUMNOBbLIE 3N1EKTPOMOTOPbLI MOLWHOCTbLIO OT 15 mo 875 kBT)
6e3 cneunanbHbiX PYHAAMEHTOB, XXECTKO YCTaHOBJIEHHbIE ABUraTenn unm MawwuHbl (4o 300 kKBT) Ha
crieumanbHbIX yHOaMeHTax.

Knacc 3 - MoLHble nepBUYHbIe ABUraTeNN U ApYyrne MOLLHbIE MallWHbI C BpalLlaloWUMNUCA MaccaMmu,
YCTAHOBJIEHHblIE Ha MaCCUBHbIX (PyHAAMEHTaX, OTHOCUTE/IbHO >XECTKUX B HarpaB/ieHUN N3MepeHUs
Bubpauun.

Knacc 4 - MouwHble nepBunyHblie ABnratTenn n gpyrme mMmouHble MallHbl C BpalwlakoWwmnMmnca MmacCcamn,

YCTAHOBJIEHHble Ha (PyHAAMEHTbl, OTHOCUTEJSIbHO MOAAT/IMBbie B HanpaBAeHUN N3MepeHus Bubpauunmn
(Hanpumep, TypboreHepaTopbl 1 ra3oBble TYPOUHbLI C BbIXOAHOW MOLWHOCTbIO 6osiee 10 MBT).

Tabnunua Bb.1- NprMepHbIe FpaHULbl 30H A9 MalUWH Pa3/IMYHbIX K/1acCoB

¥yms, MM/C Knacc 1 Knacc 2 Knacc 3 Knacc 4
0,28
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0,45 A
0,71 A

1,12 A
1,8 B

2,8

4,5

7,1

11,2

18 D

28 D

45

MPUNOXEHUE B
(cnpaBo4vHoe)

OBLUEE PYKOBOACTBO NO OMNPEAENEHWNIO TPAHUL, 30H COCTOAHUA

KpuBble, n306pakeHHble Ha PUCYHKe 2 HacToswero CTaHgapTa, MoryT ObiTb npeacTaBfieHbl
Bblpa)keHMneM:

vems =¥ aCU L A 11T (B.1)

roe ¥, ., - AONYCTUMOE CpeliHee KBaApaTnyeckoe 3HavyeHne BubpockopocTn, MMm/c;
¥4 - CpeaHee KBagpaTuyeckoe 3HavyeHne BMOBPOCKOPOCTM, KOTOPOE COOTBETCTBYET AMAmNa3oHy
HacTOT MeXAy fy U fy, MM/C;

(- KO3(hUMEHT, onpenensowmnin rpaHuubl 30H (HanpuMep, npegenbHoe 3HadYeHue A9 30Hbl A
MOXKeT ObITb NOJsly4yeHo noacTaHoBkonm ¢ = 1,0; npenen 30Hbl 5: & = 2,56; npenen 30Hbl &': & = 6,4).
HaHHbIA KO3PUUMEHT MOXET 3aBUCETb OT paboyvymx XapaKTepUCTUK MalLUWHbI: CKOPOCTW, Harpy3ku,
OaBNeHns v T.M.;

fy, fp - YCTaHOBJIEHHble TrpaHuUbl AWanasoHa 4acToT, B Mpedesiax KOTOpPOro KpuTepwuii
onpenenseTca Ha OCHOBE OAHOro 3Ha4YeHUs nNapameTpa BubpockopocTu (cm. 6.2.2), 'y,

P Sy.mae f <y
A A - P

S ofpmer <y
£\ fye tRE S 2 Sy

roe f -d4actoTa, ond KOTOpOVI onpependeTca cpefHee KBajpaTmyeckoe 3HavyeHue, lNy;

k,m- 3afaHHble KOHCTaHThl AN4 MalluH OAaHHOro Tuna.
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MPUNOXEHWE I
(cnpaBo4Hoe)

BEKTOPHbIN AHAJIN3 N3MEHEHU BUBPALLUN

KpuTepmn oueHKM BMOPALIMOHHOINO COCTOSIHMS MaluMHbl OCHOBbLIBAOTCSA Ha WM3MEPEHHOM YPOBHE
yCTaHoBMBLUENCS BMOpauum n NobblXx U3MEHEHUAX 3TOro ypoBHS. O4HAKO B HEKOTOPbIX Cay4asx
n3MeHeHnsa Bubpaumm MoryT 6biTb 3aPMKCUPOBaHbI TOJIbKO C MOMOLLbIO aHaIn3a OTAesIbHbIX YaCTOTHbIX
cocTaBnsiowmx. Takasa MeToAMKa ANA COCTaBAAWMX C YacTOTaMW, HeKpaTHbiIMU OOOPOTHON,
HaxXoANTCSA Ha HaYaslbHOM CTaAUM Pa3BUTUS, MO3TOMY B AaHHOM CTaHAapTe He paccMaTpuBaeTCs.

.1 O6bLwume nonoXxKeHns

Mony4eHHbIN B pe3yibTaTe U3MEPEHNN LUMPOKOMONOCHLIN YCTaHOBUBLLUWMNCS BUOPALMOHHBLIA CUrHan
MMEET CJIOXKHbIN XapaKTep W COCTOUT M3 psga rapMOHMK. Kakgasa W3 3TUX COCTaBASKOLWMX
onpenenseTcsa ee 4acTOTOW, aMMAUTYynoW U (a30M OTHOCUTESIbLHO HEKOTOPOro M3BECTHOro Havasja
oTcyeTa. CTaHOapTHble npubopbl Ana BUOPALMOHHOIO KOHTPONIS U3MEPSAIT UHTErpasbHbIA YPOBEHb
CUrHasa W He pa3fensiT ero Ha OTAelflbHble 4acTOoTHble cocTahasowme. OOHAaKO COBPEMEHHbIE
ANarHoCTUYeCKNe YCTPOWCTBa CMOCOOHbLI aHaNM3MPOBaTb CJ/IOXKHbLIA CUFHaN MnyTeM onpeneneHus
aMnAnTyabl U dasbl KaXKAoW COCTaBASAKOLWEN, 4YTO MO3BOJISIET OMNpPenennTb BEPOATHbIE MPUYUHBI
aHOMaJIbHOro BUBpaLMOHHOr0 COCTOAHUS MalUWHBbI.

N3MeHeHNs oTAesbHbIX 4acTOTHbIX COCTaBASIOWNX, KOTOPble MOryT OblTb 3HAYUTENbHLIMU, HE
BCeraa B TOW »Xe CTeNeHn O0TparkaloTCs Ha 3HayYeHUn obuien Bubpauunm, n, cnenoBaTeslbHO, KPUTEPUIA,
OCHOBAHHbIN Ha U3MeHeHnn obulen Bubpaummn, UMeeT orpaHN4YeHHOEe NPUMEHEHNE.

.2 Ba>XHOCTb OLLEHKN N3MEHEeHNA BeKTopa

PucyHok TI.1, npepncTtasnswowmn cobonn rpadmk B MOAAPHbLIX KOOpAMHATaXxX, WUCMOAb3yeTca ANA
OOHOBPEMEHHOro npeacTaBsieHUs MoAyNs U a3bl OOHOW U3 YACTOTHbIX COCTABJIAOWMUX CHOXKHOMO
BMOpPALMOHHOIO CUrHasa B BEKTOPHOW (hopme. BeKTop 4 COOTBETCTBYET UCXOLHOMY YCTaHOBUBLUEMYCSH
BMOPALMOHHOMY COCTOSIHUIO MallWHbl, XapaKTepusyeMoMy CpefHUM KBaApaTU4eCcKUM 3HadyeHnem
Bubpockopoctm 3 MM/C n ¢asoBbiM yrnom 40°. BekTop 4 COOTBETCTBYET YCTaHOBMBLUEMYCS
BMOPALMOHHOMY COCTOSHUIO MOC/NEe HEKOTOPbIX WM3MEHEHUA COCTOSAHUA MalluHbl W onpepenseTcs
CpeOoHMM KBagpaTuU4eckum 3HadeHuem BubpockopocTtu 2,5 mMm/c npu cdas3osoM yrie 180°. 3 pucyHkKa
.1 BUOHO, 4TO XOTH CpefHee KBaapaTuyecKoe 3HayeHne BUOBPOCKOPOCTU yMeHbLunaocb Ha 0,5 mMm/c,
WCTUHHOE W3MeHeHMne BUbpauun XapakTepusyeTcsl BEKTOPOM (4; -4 ), MOAYy/lb KOTOPOro paBeH 5,2
MM/c, 4To B 10 pa3 6osiblie TOro 3Ha4YeHUs, KOTOpPOe rMoJjyvaeTcs Npu CpaBHEeHUU abCoNOTHbIX
3HaYeHun Bubpaunm.

PucyHok I'.1 - CpaBHeHMEe pa3HOCTU ABYX BEKTOPHbIX FAPMOHUK BUBPaLMN C Pa3HOCTbLIO X Moaynen
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.3 KOHTPOJIb 3a U3MEeHeHneM BekTopa Bubpauum

MprBeOEeHHbIN Bbie MNpPUMMEpP $SCHO MNOKa3blBaeT BO3MOXXHOCTW HabnwoaeHWa 3a WU3MeHeHUeM
BekTopa Bumbpaunn. OfHaAKo Henb3a 3abbiBaTb, 4YTO 06N BUOPALMOHHBIA CUMHaM COCTOUT U3 pAna
4aCTOTHbIX COCTaBASAOWMX, ONA KaXXAO0W U3 KOTOPbIX MOXXHO PErncTpupoBaTb M3MEHEHWEe BeKTopa.
Kpome TOro, HefonycTuMoe U3MEHeHMEe BEKTOpa AJ19 O4HOM U3 COCTaBAAOLWUX MOXeT ObiTb BMoOJHe
npuemseMo Ansa opyron. B cBA3M C 3TUM NPUMEHUTENIbHO K HacTosALWeMy CTaHAapTy, NOCBALWEHHOMY, B
OCHOBHOM, 3KCMJyaTaUWOHHOMY KOHTPOJO Bubpauuu, YCTaHOBUTb KPUTEPUA U3IMEHEHUSA BEKTOpPa
OTAesIbHbIX YaCTOTHbIX COCTaBAAIOLLMX HE NPeaCcTaBAAETCA BO3MOXHbIM.

NMPUNOXEHWE O
(cnpaBo4HoE)

CNEUWNANIbHbBIE METOO bl UBMEPEHUA U AHAJIN3A BUBPALLUN
nOoALWNIMHUNKOB KAYEHUSA

MpocTtoh ™MeTon onpepeneHuss Bubpauumm B LWMPOKOM MNOJIOCE YacTOT TMyTEM KOHTpPOAsA
BMOPOYCKOPEHNSA KOPMYCOB MOALIMMHUKOB Ka4eHWUsi, Kak OMucCaHO B OCHOBHOW 4acCTW HacCTOSLWEro
CTaHOapTa, HepeaKO OaeT OOCTaTOYHYH MHGOPMaLUNUKO O COCTOSHUN 3TUX NOAWMMHUKOB. OOHAKo 3TOT
MPOCTOM MEeTohd He BO BCEX CAy4YasaAX MOXeT AaTb Xopolwlne pe3yfbTaTbl. B 4acTHOCTW, BO3MOXXHO
nosisNieHne owmnbok B C/yyYyae, Korga B Mpepefbl 4acTOTHOrMO AMana3oHa W3MEepeHuUn nonagatoT
pPe30HaHCHbIE YaCTOTbl MOALIWMHMKA, WM B Cllydyae BUOPALIMOHHOrO BAUSAHUA APYrUX WUCTOYHMKOB,
Hanpumep 3yb4yaTbIX 3aUenseHun.

BcneacTeue ykasaHHbIX 0OCTOSITENLCTB BO3HMKAET HeOOXOAMMOCTb WCMOJIb30BAaHUA APYrux
CpencTB U3MEPEHUN N METOAO0B aHasM3a, KoTopble pa3pabaTbiBaloT cneumnanbHO Ans NMOALWUMHUKOB
KayeHns. Ho HM oanH 13 NpnbopoB N METOLOB He SBJISIETCA YHMBEPCAJIbHbIM AJ1S BCEX C/yyaeB. Tak,
HEBO3MO>XHO C MOMOLLIbIO Kakoro-nnbo metoga AMAarHoCTMPOBAThL BCE BUAbI AeEKTOB MOALINMHNKOB, U
eCc/IN Kakon-nmbo MeTon MOXEeT C ycrnexom obecneynTb [MarHOCTUPOBaHWE OCHOBHbIX OedeKToB
MaLLUWHbI ONMpeneneHHoro Tuna, OH MOXXeT OKa3aTbCsH COBEPLUEHHO HEMPUIrOAHbLIM AJ1S MalLVHbI APYroro
Tuna. Monyyaemble BUOPALIMOHHbIE XapaKTEPUCTUKM 3aBUCSAT OT TUMa NOALIUMHUKA, KOHCTPYKLUN €ro
OMOPHbIX 3JIEMEHTOB, U3MEPUTEsIbHOM annapaTypbl U MeToAaoB obpaboTku pesynbTaToB. Bce 3Tum
thakTOpbl AO/KHbI OblITb XOPOLIO W3YYEHbl, U TONbLKO B 3TOM Cjly4ae MOXeT OblTb pa3paboTaH
0O6BbEKTUBHbLIN MeTO4 OLEHKU COCTOSIHUS MOAWWUMHUKOB. Bbibop nogxopsiuwero metona TpebyeTt
cneunanbHbIX 3HAHMA B YacTW MeTOLOB MWCCNEAOBaHUSA, @ TakKXe MeXaHW3MOB, K KOTOPbIM WX
NMPMMEHSIOT.

Huxe paHoO KpaTKoe OMNMCaHME HEeKOTOPbIX M3MepUTEeNbHbIX MPMOOPOB M METOAOB aHav3a,
KOTOpble MOAyYMAn pacnpocTpaHeHne. OAQHAKO [OOCTAaTOYHOM WHGPOPMALMU O COOTBETCTBYHOLIMX
KPUTEPUSAX OLLEHKMN, MPUTrOAHbIX ONS UCMONb30BaHUA B CTaHAapTax, HE MMeeTCSs.

0.1 AHann3 NCXoAHbIX AaHHbIX (M3MepeHune obLen Bnbpauunn)

NmeeTca psan npensioXXeHUnm o NMPUMEHEHUN MPOCTbIX U3MEPEHUN KaK allbTepHaTUBbl KOHTPOJIO
cpefoHero KBaApaTU4YeCKOro 3HayYeHus BUOPALMOHHOrO YCKOPEHMS C UeNbl OMarHoCTUpoBaTb
COCTOSAAHNE NOALNMHUKOB Ka4yeHUs, a UMEeHHO:

- N3MepeHNne NMNKOBOIro ycKopeHus,

- WU3MepeHMe OTHOWEHMSA TMUKOBOIr0 3HAYEHUA YCKOPEHUA K ero cpeaHeMy KBaApaTUYeCKOMY
3Ha4YeHuno (NUK-thakTop);

- onpegeneHne MpPou3BeAeHUs U3MEePEeHHbIX CpelHero KBaApaTU4YeCcKOoro U MUKOBOrO 3HAYEeHWUN
YCKOpPEHMS.

0.2 YacTOTHbIN aHann3

OToesibHble YacTOTHbIE COoCTaBfidlowWme BI/I6paLl,VIOHHOFO CnekKTpa MoryT ObITb onpeaenieHbl NyTem
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NMPMMEHEHNs Pa3JINYHbIX PUSIbTPOB WN CMEKTPaSbHOro aHann3a. Mpyu HanMyYMM OOCTAaTOYHbIX OAHHbIX
0 KaKOM-/INb60 KOHKPETHOM Tune MoAWUMHUKA MOryT ObiTb onpefenieHbl MyTEM pacyeTa YacTOTHbIE
COCTaBASOLINE, XapaKTepusyloLine onpenesieHHble AedeKkTbl MOALWNMHNKAE, a 3aTEeM COMOCTaBJIEHbI C
COOTBETCTBYIOLWMMN KOMMOHEHTAMM MOJIyYEHHOro crnekTpa Bubpauun. Takum obpa3oM, MOXKHO He
TO/IbKO MOJIy4UTb UH(OPMALIMIO O HAIMYUKN OedeKTOB, HO U AMArHOCTUPOBATL UX.

Ons 6os5iee TOYHOro NMoJsly4eHNst KOMMNOHEHTOB CMeKTpa, CBA3aHHbIX C MOALWUNHUKAMN, NPU HANYUN
MOCTOPOHHUX BUOPALUMOHHBLIX BO3AENCTBUIN ((POHA) OOCTATOYHO ISPPEKTUBHBLIMU ABAAIOTCS METOAbl
KOr€pPeHTHOro YycpeaHeHusi, afanTUBHOIO MOAAB/EHUS LWyMa W BblAESIEHUS TONIe3HOro CheKkTpa
curHanoB. CpaBHUTENbLHO HOBbLIM  SIBJISIETCS  MeTOJ  CrMeKTpasibHOro aHanam3a orubatoulen
BMOPALIMOHHOIO CUTHasa, NpoLUeLlero Yepes rnojioCoOBON BbICOKOYACTOTHbLIN hUNbTP.

YnobHbIM BaprMaHTOM MeToAa CMeKTPasibHOro aHanM3a ABASEeTCS aHann3 6OKOBbIX NMOJIOC OCHOBHbIX
XapaKTEPUCTMYECKUX YAcTOT MOALUMHMKOB (CYMMApPHbIX M Pa3HOCTHbLIX YacToT), a He camux
COCTABASALWMNX Ha 3TUX YacToTax. ONs uccnenoBaHusi HOKOBbIX MOMOC MOXET OblTb WCMOJIb30BaH
aHanM3 KencTpa (onpenenseMoro Kak CreKTP MOLWHOCTU OT JlorapudmMa CrekTpa MOLHOCTH),
npuMeHsieMbli 06bIYHO Ans 06Hapy>XeHUs AedeKToB B 3yb4aTbiX 3aLenIeHnsx.

[.3 MeTon aHanu3a ygapHbIX UMMNYJbCOB

CyuwiecTByeT psaL NPOMbILLIEHHbIX U3MePUTESIbHbIX I'IpVI60pOB, nencrene KOTOPbIX OCHOBAHO Ha TOM,
4yTO OedeKTbl MOLWUNMHUKOB KadeHWSA BbI3bIBAOT MOSABJIEHNE KOPOTKUX UMMYJIbCOB OYeHb BbICOKOW
4aCTOTbl, 06bLIYHO Ha3blBaEMBbIX yAapHbIM nMnynabCaMin.

Bcnencteme BbICOKOM KPYTU3HbI YAAPHbIX MMMYJ/IbCOB B UX CMEKTPE NPUCYTCTBYIOT COCTaBAsoLME
Ha O4YeHb BbICOKMX 4YacToTax. VYKasaHHble npubopbl 0O0HapyXXMBaAOT 3TU BbICOKOYACTOTHbIE
cocTaBnsiowme un npeobpasyldT WX B BEJNYUHY, 3HAYEHME KOTOPOM CBA3AHO C COCTOSIHUEM
NMOALUVNMHNKOB.

Opyrum cnocobom gBASAETCS CreKTpasibHbIN aHann3 orvbatoLlen yaapHbIX MMMYbCOB.
0.4 Npyrve meTtoabl

CyliecTByeT HEeCKOJIbKO MeTOOO0B KOHTPOJs, MO3BONSAKLWMX O0OHapy>XuBaTb OedeKTbl B
noawunnHmkax 6e3 wunsmepeHusa Bubpauun. TakumMm MeToOaMUM ABAAKTCA, B 4YaCTHOCTM: aHanu3
aKyCTUYeCKOoro wyma, aHanm3 npoaykKToB U3Hoca (pepporpadunsa) n tepmorpadpusd. OgHakKo HU OOUH U3
NnoAobHbLIX METOL0B HE MOXKET NpeTeHA0BaTb Ha YHUBEPCasibHOE YCNeLwHoe NpUMeHeHNe, B HEKOTOPbIX
Ke CJlydasiX OHU HernpueMsieMbl.

TeKCT OOKYMeHTa CBepeH no:
ohuumanbHoe nspaHue
M.: I3paTenbLCTBO CTaHgapTos, 1998
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