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cepTudukauum ot 17 ceHtabps 1998 r. N 353 mexrocyaapcteeHHbll ctaHaapT FOCT UCO 10816-1-97 BBeneH B oencTeue
HenocpeACTBEHHO B kKavyecTBe rocygapcTBeHHOro ctaHgapta Poccunckon ®epepaumm ¢ 1 miona 1999 r.

5 BBEJEH BIEPBbIE

BBEAEHUE

HacTtoawun CTaHOapT ABndeTcd ©a30BbIM HOPpMAaTUBHbIM [OOKYMEHTOM, B KOTOPOM W3NOXKEHbI o6u.u/|e pykoBoadumne
npuHUuNbl naMepeHna n OLUEeHKU MeXaHU4ecKom BI/I6paLI,VII/I CTaTOPHbIX 3N1eMEeHTOB MalluH, HanpumMmep onop noAaLlUnHUKOB.
TpeGOBaHI/IFI K BI/I6paLI,I/IOHHbIM N3MEPEHNAM U KpUTepum OUEHKU COCTOAHUA MaluMH KOHKPETHbIX TUNOB YyCTaHaBIIMBAKT B
CTaHgapTax Ha 3T MallWnHblI, pa3pa6aTbIBaeMle Ha base AaHHOro ctaHgapTa.

D,J'IFI MHOImMX MallnH pe3ylibraTthbl I/I3MepeHVIIZ B|/|6pau,|/||/| CTaTOPHbIX 3JIEMEHTOB ABJAOTCA AOCTATOYHbIMU O5A ageKkBaTHOM
OLEHKHNn yCJ'IOBI/IIZ HaZEeXHOCTU X 3KcnnyaTtauun, a Takke BITUAHUA Ha pa60Ty coceaHunxX arperaTtos. OpHako gns HEeKOTOpPbIX
MallnH, Hanpumvep c rMoKMMHN poTopamun, nsmepeHuna BI/I6paLI,I/II/I Ha HEeNOABMXXHbIX YaCTAX MOryT OKa3aTbCA He4OCTaTOYHbIMU.
B atux crny4yadax OCyLWeCTBIAKT Takke UaMepeHus BVI6paL|,I/IVI Bpallarwmnxca poTopos, T. €. HaOEXHbIN KOHTPOIb OOJ1KeH
633V|pOBaTbCFI Ha pe3ylnbTaTtax I/I3MepeHI/IIZ BI/I6paLI,VII/I KaK CTaTOPHbIX, TaK N POTOPHbIX 3J1IEMEHTOB.

PeSyJ'IbTaTbI M3MepeHI/II7I BI/I6paLLI/IVI MoryT OblTb MCMNONb30BaHbI npun 3KcnnyatauyMoOHHOM KOHTpOIe, NpUeMOYHbIX
ncnblTaHNAX, ANarHOCTUYECKMX 1N aHalnnTu4ecknx unccrneagoBaHUAX. ,D,aHHbIIZ CTaHOapT ABNAeTCA PYKOBOACTBOM TOJIbKO MO
JKcnnyaTayMOHHOMY KOHTPOITO BVI6paLI,I/IVI N naMepeHmnam B|/|6pau,|/||/| npn NPpUeMOYHbIX UCNbITaHNAX o6opynosaH|/|9|.

B CTaHOapTe WuCnosfb30BaHbl TPWM OCHOBHbLIX nNapameTpa BI/I6paLI,I/II/IZ B|/|6ponepemeu.|,eH|/|e, BVI6pOCKOpOCTb n

BI/I6p0y0K0p6HI/Ie, - N OaH NopAnoK yCTaHOBIEHUA MX npeneribHbIX 3HayeHun. BeinonHeHne npeanaraemMmbiX pykoBOAALMX
npuHUMNOB B OonbLlUMHCTBE Cny4aeB OOJKHO rapaHTUpoBaTh yaOBIE€TBOPUTESIbHYIO pa60Ty O60py,D,OBaHVIF|.

1 OBJIACTb NPUMEHEHUA

HacTtosawuin ctaHaapT yctaHaBnusaeT obLime ycrnoBumsa 1 Nnopsagok onpeaeneHns n oLueHk BubpaumoHHOro COCTOAHMSA Ha
OCHOBE M3MEPEHUN, BbINOMHAEMbIX Ha CTAaTOPHbIX aneMeHTax mawwunH. ObLme KpuTepum OLEHKU, OCHOBaHHbIE Ha N3MepeHuu
Kak coOBCTBEHHO 3HaYeHW napaMeTpoB BMOPaLMKU, TaK U 3HAYEHUN X U3MEHEHMWIN, OTHOCALLMECS KaK K SKCnnyaTauMoHHOMY
KOHTPOMIO, Tak U K MNPUEMOYHBLIM WCNbITAHUAM, OOMXHbl ObITb YCTaHOBMEHbI C Y4eTOM HeobxogumocTu obecnevnTb
crnepyolme akTopbl:

- BesonacHyto NpoAoMKUTENBHYI0 PaboTy MaLLUHbI;

- OTCyTCTBUE BITUAHUA Bm6pau,vw| MaLllnHbI Ha pa60Ty coceaHnx MmalnH n MexaHn3moB.

Hactoswun CTaHOapT pacnpocTpaHAeTCd Ha BVI6paL|,I/HO, co3gaBaemMylo CaMol MalUMHOWN, N He pacnpocTpaHdeTCcAa Ha
BI/l6paLLI/IIO, nepenaBaemMytlo N3BHe.

Yrnosas Bm6pau,vm B AaHHOM CTaHAapTe He paccMaTpuBaeTCA.

2 HOPMATUBHBIE CCbIJIKAU

B HacTosiLem cTaHgapTe UCnorb30BaHbl CCbINKK Ha criegyowmne ctaHgapThl:
FOCT 24346-80 (CT COB 1926-79) Bubpauus. TepmuHbl 1 onpegeneHns

FOCT 25364-97 Arperatbl napoTypbuHHble cTalMoHapHble. Hopmbl BuGpaLmm onop BanonposodoB v oblime TpeboBaHus
K NpOBEOEHUIO N3MEPEHUIA

TOCT NCO 2954-97 Bubpauma MawunH C BO3BpaTHO-NOCTynaTenbHbIM M BpallaTenbHbIM ABWXeHMeM. TpeboBaHusa K
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cpeacTBaM U3MepeHui

3 ONPEOENEHUA

B cTtangapTe ncnonb3oBaHbl TepMuHbl o TOCT 24346.

4 \BMEPEHUE BUBPALIMA

4.1 Namepsiemble xapakTepUCTUKA
4.1.1 Anana3soH yactot

MsmepeHnsa Bubpauum cnegyet MNpoBOAUTL B AMana3oHe 4acToT, OXBaTblBalOWEM YacTOTHbIA CnekTp konebaHun
MaLuHbl. LLnprvHa guanasoHa 4acToT 3aBUCUT OT TUna MaluuHbl (Hanpumep, AnanasoH 4YacToT, HeOBXOAUMbLIA AN OLEHKU
LenoCTHOCTW NOALUMMHUKOB KayeHus, JOIMKeH BKNoyaTb B cebsa yacToThl 6onee BbiCOKME, YeM AN MalUMH C NOALUMMHUKaMU
cKonbxeHus). Pekomengaumm no BbIGOpY AnanasoHa 4acToT AN MalWH KOHKPETHbIX TUMOB AOMXKHbI OblTb NpuBeAdeHbl B
COOTBETCTBYIOLUMX CTaHAapTax, HanpuMmep Ana NapoTypOUHHBLIX CTauMoHapHbIx arperaTtos - B TOCT 25364.

MpumeyaHue - B npolwunble rogbl KOHTPOMb BUBPALMOHHOIO COCTOSIHUSA B OCHOBHOM CBSA3bIBanu ¢ uamepeHvemM snbpaumm
B doukcupoBaHHoM AnanasoHe yactoT 10...1000 Ny 1 oueHKoM cpefHero KBagpaTuyYeckoro 3HavyeHus BUGPOCKOPOCTU B 3TOM
OnanasoHe; TpeboBaHUA K COOTBETCTBYIOLUM cpeacTBaMm uameperui npmeegeHol B FTOCT NCO 2954. OgHako ona MawuH
HEKOTOPbIX TUMOB MOTyT NOTPeboBaTbLCA N3MEPEHMS B APYTrOM AuanasoHe 4acToT U UHbIX NapamMeTpoB BUbpauun.

4.1.2 N3amvepsiemas BenmymHa

Mcxoaos 13 ueneit OaHHOTO cTaHaapTa B KadvecTBe W3MEepsieMON BenuuMHbl MOXeT ObiTb WCMOoNb3oBaHa OfHa W3
creayoLmx:

- BubponepemeLleHue, B MUKpoMeTpax (MKM);
- BUOPOCKOPOCTb, B MUMAMMETPax Ha cekyHay (Mm/c);
- BUBpoyckopeHue, B MeTpax Ha cekyHay B kBaapaTte (Mm/c 2).

nOpﬂLI,OK ncnonb3oBaHuA, criydan npuMeHeHna n orpaHn4YeHnd, Harnaraemble Ha 3T BeJIMYNUHbI, paCCMOTPEHbI B pasaene

Kak npasuno, ana BM6paLI,VIl/1, M3MepseMon B LUMPOKOM AnanasoHe 4acToT, He CyLecTBYeT NPOCTbIX COOTHOLLUEHUA MexXay
BM6p0yCKOpeHMeM, BVI6pOCKOpOCTbP0 n BM6ponepeM9u.|,eHV|eM, a Takke Mexay MNMUKoBbiIMU U CpedHMMU KBaapaTudeCKnmMu
3Ha4YeHUAMU BM6paLI,I/IOHHbIX BEITNYUH. KpaTKVIVI aHanna nNpu4nH 3TOro AaH B MNMpUoXXeHun A B KOTOPOM npuBeaeHbl Takxke
HEKOTOpble TOYHblE€ 3aBMCUMOCTU MeXay YyKa3aHHbIMW Bbllle MapamMeTpamMn Ond cny4dad, Korda 4acTOoTHble cocTaBndalolne
Bm6pau,mm N3BECTHbI.

CnepyeT 4eTko onpegenaTb, NO KakoMy napameTpy BuOpauuMu OueHUBaOT BMOpPaUMOHHOE COCTOsIHME: pasMaxy
BMOponepeMeLLeHns, cpeaHeEMY KBaapaTU4EeCKOMY 3HA4YEHMI0 BUOPOCKOPOCTH U Mp.
4.1.3 3HadeHuna napameTpoB BMOpaLmm

Moa 3HayeHnem napameTtpa Bm6pau,vm Onsl onpefeneHHoro MofoXKEeHNA W HanpasfieHUst U3MEPEHWN MNOHUMaKOT
pesynbTaT U3MePEHUI, BbIMOMHEHHbBIX C MOMOLLBIO 060pyLI,OBaHMFI, yooBneTBopAoLlero TpeGOBaHMFIM pasgena 5.

Kak npasuno, NPy KOHTPOSIE LLUMPOKOMNOSOCHON BM6paLJ,MVI MallH POTOPHOIro Tuna B Ka4ecTBe oueHnBaemMoro napamertpa
NCnonb3yrT CcpeaHee KBaapaTtundeckoe 3Ha4deHue BVI6pOCKOpOCTI/1, NOCKOJSIbKY OHO CBA3aHO C 3Hepruen konebaxuin. B page
cny4yaeB, OAHAKO, nNpeano4vYTuTesibHO WCnoNb3OBaHUE AOPYrnx napamMeTpoB: CBA3aAHHbIX C BM6ponepemeLu,eHmeM nnn
BM6p0yCKOpeHMeM WITN MUKOBBIX 3HAYEHNN BMECTO CPefHUX KBagpaTUyecKuX. B atux cny4yaax OOoJmXHbI ObITb UCMNOSb30BaHbI
apyrue Kputepun, KoTopble He Bcerga cBA3aHbl MPOCTbIMU COOTHOLWUEHUAMU C KpUTEpUAaMU ONA cpeaHnxX KBaapaTU4veCKux
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3HaYeHu BUOGPOCKOPOCTMU.
4.1.4 YpoBeHb BMOpaLmm

O6bI4HO N3MepeHnd npoBOOAT B pa3yiMdHbIX TOYKaxX B OABYX UK TpeX B3aUMHO NepneHauKyIndapHbIX HanpaBllieHUAX, 4YTO
no3BOJideT Nony4nTb Ha60p 3HaYeHUn napamMmeTpoB BI/I6paLI,I/II/I. Mog ypOoBHEM BVI6paLI,VII/I MalWWHbl NOHMMAKT MakCuMalibHOe
3Ha4YeHne BVI6paLI,VII/I, I/I3MepeHHOI7I B OOHOM onpe,qeneHHoﬁl TOYKEe UM rpynne To4YeK B Bbl6paHHbIX HanpaBneHunax, npu
onpeneneHHbIX YCrnoBunAax n yCtaHOBMBLUEMCA pexnme paGOTbI.

BI/I6paLI,VIOHHO€ COCTOSIHME MalUMH MHOTMX TUMOB MOXET ObITb OueHeHO Nno YpPOBHHK BI/I6paLI,VII/I ONs OQHOW TOYKM
n3MepeHua. O,D,HaKO ana HeKOoTOopbIX MalunH TakonW noaxon sBnsieTcd Henpuemnembim, U YpPOBHU B|/|6pau,|/||/| cnenyet
onpenendaTtb Ha OCHOBE He3aBUCUMBbIX I/I3MepeHVII7I B pAAe To4ekK.

4.2 Toykn nsmepeHus
M3amepeHus criegyeT NpoBOAUTL Ha NOALUMMHMKAX, KOpnycax NOALUUMHUKOB UMK APYrUX 3fieMeHTaxX KOHCTPYKLUNK, KoTopble

B MaKCUMarsnbHOW CTEMNEHU pearMpyroT Ha AnHaMn4eckme CuUribl U XxapakTtepusyrT o6u.|,ee BVI6paLI,I/IOHHO€ COCTOAHME MaLUUHbI.
TunuyHble npuMepbl pacnorioXXeHnd ToO4eK naMepeHunda npmeeeHbl Ha PUCYHKax 1a-14.

PucyHok 1a - Touku namepeHns Ha onope nogLnnHuka

Bepmuxasuian

PucyHok 16 - Toukn namepeHus Ha kopnyce noaLmnnHnKa

5
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PI/IcyHOK 1B - Toukn N3MepPEeHna Ha MalbiX NTIEKTPUYHECKMX MallnHax

g
I

PucyHok 11 - Toukun namepeHus Ha asurartene

PI/IcyHOK 14 - Toukn n3MepeHna Ha BepTukaribHO yCTaHOBJ'IeHHOI‘/‘I MallnHe

MonHyto oLeHKy BUGPaLMOHHOIO COCTOSIHUS KPYMHbIX arperaTtoB AaloT pe3ynbTaTbl UBMEPEHU B KOHTPONMUPYEMBIX TOYKaX
B TPeX B3aWMHO MepneHaMKYNspPHbIX HarpaBfieHusiX, Kak yka3aHo Ha pucyHkax 1a-1a. Kak npasuno, nogobHasi nonHoTa
n3MepeHuini TpebyeTcst TONbKO ANs NMPUEMOYHbIX UCTbITaHWA. [pu akcnnyaTaunMoHHOM KOHTPOSie OObIYHO BbIMOSHSAT OAHO
WM [Ba WU3MEPEHUs B pagmanbHOM HanpaBreHuW [Kak NpaBuio, ropusoHTanbHOM W(Mnn) BepTukanbHoMm]. Kpome Toro,
[JOMOSIHUTENBHO MOXHO Takke NPOBOAWTbL WM3MEPEHWS OCEBOW BMOpauuu, OObIMHO B MECTE pPaCMONOXEHWST YMNOPHOro
NoALUMMHMKA.

PacnonoxeHune Touek n3mMepeHna aAna MallnH KOHKPETHbIX TUNoB OOJIKHO ObITb npmeegeHo B COOTBETCTBYHOLLUMX
CTaHOapTax Ha MalWHbl 3TUX TUNOB.

4.3 Tpe6OBaHI/I$-| K COCTOAHMIO MaLUUHbI Npn 3KcnilyatayMOHHOM KOHTpoOnne

SKCI'II'IyaTaLWIOHHbII;I KOHTPOJ1b BbINOJTHAKOT TOJIbKO NPU NOJTHOCTbIO COGpaHHOI;I Ha WTaTHbIX onopax MallnHe Ha MecTe ee
Kcnnyatauyun.
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4.4 TpeboBaHusi K OMOPaM MaLUMHbI NPU MPUEMOYHBIX NCMbITAHNAX
4.4.1 Ha mecTe akcnnyatauuu

Ecnu NpMeMoYHble UCNbITaHNA NMPOBOOAT Ha MeCTe 3KChniyatauumn, poTopbl OOJIKHbI ObITb YCTaHOBJ1E€HblI Ha LWTAaTHbIE
onopebl. B atom Ccny4Yyae BaXHo, YTOObI npu nposegeHnn npuemMoYHbIX MCnNbITaHUA ObINK CMOHTUpPOBAHbl BCE€ OCHOBHbIE
ANeMEeHTbl MalluHbI; ONA roJfIOBHbIX 06pa3LLOB MalWunH 3TO Tpe6OBaHI/|e ABINAETCA 06ﬂ3aTeﬂbelM, a and CepVIIZHbIX MaLluH,
€Clin 3TO HEeBO3MOXHO, OLEeHOYHble KpuUtepun OOJTXKHbI ObITb COOTBETCTBYHOLLUM 06pasoM KOPPEKTNPOBAHbI. Pe3y1'IbTaTbI
CpaBHeEHUA BI/I6paLLI/IOHHOFO COCTOAHNA OOHOTUMHbLIX MalluH, YCTaHOBJIEHHbIX Ha pPa3finYHbIX d)pr,ameHTax, conocTtaBnMbI
Wb Npn ycnoBum cxonctea AUHAMUYECKUX XapakTepUucTuk (*)yHJJ,aMEHTOB.

4.4.2 Ha ncnbiTaTenbHoOM cTeHae

HeO6XO,D,VIMO co3gaTtb  ycnoBud, nNpu KOTOPbIX UCKIKYaeTcAa coBnageHne 4acTtoT COBCTBEHHbIX KonebaHui
ncnblTaTeNbHON YCTaHOBKU C yactoTomn BpalleHna MallnHbl Unn c Kakon-nnbo 13 ee MOLLHbIX TapMOHUK. O6bI4yHO nonararoT,
YTO AaHHOe Tpe6OBaHVIe BbIMNONHAETCA, eclnn 3Ha4vyeHune FOpI/I3OHTaJ'IbHOIZ n BepTVIKaJ'IbHOIZ BVI6paLI,I/II/I HeCyLUuX 3r1eMeHTOB
d:)yHﬂ,aMeHTa BONU3n onop nogwnnHMKOB He NMpeBbIillaeT 50% 3Ha4veHus BI/I6paLI,VII/I COOTBETCTBYOLLEro nogwnnHUKa B TOM Ke
HanpaBneHun. McnbiTatensHas YCTaHOBKa He [OO0J1KHa BbI3biBAaTb TaKXe N3MEHEHUIA 3HAYEHUS KaKOW-NMOO M3 OCHOBHbIX
COOCTBEHHbIX 4acTOT MalUWHbl B aKcnnyatayuun. Ecnu pe30HaHCbl Onopbl YCTPpaHUTb HE ydaeTcd, crneayeTt npoBouTb
npuemMoYHble ncnblTaHNA NMNOJTHOCTbLIO CO6paHHOIZ MallMHbl HA MeCTe 3KcntyaTauun.

an/IeMO'-IHbIe ncnbiTaHMA MalluH HEeKOTOPbIX KraccoB, Hanpumep HebonbLNX ANEeKTpU4eCKnx MallinH, npoBOoAAT Ha
ynpyrom OCHOBaHun. B atom cnyyYyae Hwuslwume COBCTBEHHbIE 4aCTOTbl CUCTEMbI MalUMHA - WUCMbITaTeNbHbIE onopebl,
paCCManMBaeMOVI KaK XeCTKoe TeJo, OOJIKHbI OblTb MeHee 1/2 MUHMManbHOW 4YacToThbl 5036y>|<,quV|;|. COOTBeTCTByIOLIJ,I/Ie
ycnosua onnpaHna MoryT ObITb OOCTUTHYTbI NyTeéM YCTaHOBKM MallHbl Ha ynpyroonmparou.wlﬁcsl dJyHﬂ,aMeHT (OCHOBaHVIe) nnn
C NOMOLLbIO CBO60,D,HOIZ NOABECKN Ha MATKNX NpyXnHax.

4.5 Ycnosus akcnnyatauum MallmHbl

OueHka ypoBHS BMOpauuMu [ormkHA OblITb NpoBedeHa Mnocrne OOCTMKEHUS HOpPMaribHbIX YCMOBWUIA  3KCMnyaTauuu.
[ononHuTenbHble N3MEPEHUS NMPU APYTUX YCINOBUSIX HE AOIMKHbI ObITh MCNOMb30BaHbl A5 OLEHKN BUOPALIMOHHOIO COCTOSIHUS
B COOTBETCTBUU C pasgeniom 6.

4.6 OueHka BMOpauumn, HaBOAMMOW BHELLHUMW UCTOYHMKAMM

OLI,eHKy BITNAHUA BI/I6p08KTI/IBHOCTI/I OKpyXawnuwnx MexaHn3moB Ha BI/I6paLI,VII-O KOHerTHOIZ MallnHbl NPOBOOAT Ha
OCHOBaHUK pe3ylibTaToB |/|3mepeH|/|l7| Ha OCTaHOBIIEHHOM MaluHe. Ecnu n3MepeHHoe 3Ha4veHue napameTpa BI/I6paLLI/IVI
npesblillaeT 1/3 pekomMmeHgyemMoro npenernibHoro 3Ha4veHud, cnegyet NpuHATbL Mepbl MO YMEHbLUEHUIO 3TOro BITMAHUA.

5 KOHTPOJIbHO-U3MEPUTEJNIbHASA ANMAPATYPA

KOHCTpYKUMNSA KOHTPOMbHO-M3MEPUTENBHOM annapaTypbl (fanee - annapatypa) AofmkHa obecnednBaTb €e HopmMalnbHoe
YHKUMOHNPOBaHNE B YCNOBUAX MPOBOOUMBIX M3MEpPEHMI (TemnepaTypa OKpyXalollen cpeapbl, BNaXHOCTb Bo3gyxa U T.4.).
Cnepyet ocoboe BHUMaHWe yaenuTb KpenneHuto BubponpeobpasoBaTtend M yb6eouTbCa B TOM, UYTO 3TO KpenneHue He
NU3MeHaeT BUOPAUMOHHbIE XapaKTEPUCTUKM MallMHbl. TpeboBaHMs K annapaType, npeAHasHa4YeHHOW Ans U3MepeHust
cpedHero KeagpaTtnyeckoro aHadeHus snbpaumm B gnanasoHe 10...1000 My, - no FOCT NCO 2954.

B HacTosiwee BpemMsa Ond KOHTpond LIJI/|pOKOI'IOJ'IOCHOl7I Bm6pau|/|v| Hanbonee 4acTto NCNonb3yrT I'Ipl/l60pb| ABYyX TUMOB:

- anI60pb|, cogepxawne pOeTekTtop cpegHero kKeagpatu4ecKoro 3Ha4YeHuAa U UHOUKaTop And CHUTbIBAHUA CpeaHux
KBagpaTndeckmnx 3HaYeHUn Mamepﬂemoﬁ BEeJTINYUHDbI;

- r|p|/|60pb|, cogepxatiiue nnbo OEeTEeKTOop cpeaHero KeagpaTtudeckoro 3Ha4YeHwud, nnbo pre,D,HFIIOLIJMVI OETEeKTop, HO
Kaﬂl/l6pOBaHHble OnAa CHUTbIBaHUA pa3Maxa unn aMmnnnutyabl KonebaHu; npu 3TOM KaJ'IVI6pOBKa OCHOBaHa Ha COOTHOLUEeHUU
Mexay cpegHnMn KkBagpaTtnd4eCKkMumMmn U nMkoBbIMU 3HA4YEHUAMU Ond YNCTO CMHYycOoMaaribHOro curHana.

Ecnu ouexka Bubpaumy 6asmpyeTcs Ha pesynsTaTtax u3mepeHus Gonee YeM OAHOMN BenUMHbI (NepemMeLLeHne, CKOpPOCTb,
yCKOpeHUe), NpuMeHsieMble NprBopbl OOMKHbI o6ecrneunBaTth U3MEPEHNE BCEX 3TUX BEMUUUH.
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I/IsmepvlTeanaﬂ cucrtemMa [OOJDKHa npegycMmatpmBatb BO3MOXHOCTb KaJ'II/I6pOBKVI BCEro un3MepuTernbHOro TpakTa
()KenaTeano BCTPOEHHOEe yCTpOIZCTBO KaJ'IVI6pOBKI/I) N UMeTb He3aBUCUMbIe BbIXOObl ANA noacoeanHeHUA OONOJTHUTENbHbIX
aHannM3aTopoB U T.4.

6 KPUTEPUN OLLEHKW BUBPALMOHHOIO COCTOAHUA MALLUH

6.1 Buakl kputepnes

PaccmaTtpuBaloTca Kputepun ABYX BWUAOB, PACNpPOCTPaHAOLMECH HA 3JKCMNyaTauMOHHBIN KOHTPOMNb U MPUEMOYHbIE
UCNbITaHUA U NpeAHasHayeHHble ANS OUEHKM YpoBHEeW BuOpaumMu MaluH pasnuuHblix TunoB. Kputepui 1 cBs3aH co
3HaYeHUAMU Kn3MepsieMblX NapamMeTpoB BuOpauuMu, a KpuTepunm 2 - C U3MEHEHUSMU 3TUX 3Ha4vyeHun (HesaBUCUMO OT
HanpasreHns U3MeHeHUI).

6.2 Kputepun 1
6.2.1 30HblI BUGPALMOHHOIO COCTOSAHUS

KpMTepvu7| 1 cBsa3aH ¢C onpepgeneHneMm rpaHuy aona abconoTHOro 3HaveHust napamMeTtpa Bm6pau|/|m, COOTBETCTBYHOLLNX
AonyctuMmbiM ANMHaAMUYECKMM Harpy3kam Ha noglunHUKM m AOHyCTI/IMOI;I B|/|6pau,vn/|, nepe,u,aBaeM0|7| BOBHE 4epe3 onopbl n
(t)yH,D,aMeHT. MakcumanbHoe 3HadeHue, nony4yeHHoe B pe3ylibrate U3MEepeHUA Ha KaXaom noAllunHuKe unn onope (T.e.
3Ha4YeHne ypoBHA BI/I6paLLI/II/I - KaK onpegeneHo B 414), CpaBHMBalOT C rpaHnuamMum 4yeTblpex 30H, YCTaHOBJIEHHbIX ncXxoada mn3
MeXxayHapogHOro onbita npoBeaeHusa nccnegoBaHum m Kcnnyatauyun. ,D,aHHbIe 30Hbl nNpeaHa3Ha4deHbl OnAa Ka4yeCTBEHHOM
OLUEHKHn BI/I6paLlI/IOHHOFO COCTOAHNA MaWWH WU NPUHATUA pelleHna o Heob6xoauMbIX Mepax. WHoe (CpaBHI/ITeJ'IbHO C
npmeegeHHbIM HVI)Ke) YUCIO 30H U NX pacnosioXXeHne MOoxXeT ObITb MCNOML30BAHO AN MALUWH creumanbHbIX TUMOB, KOTOpble
paccmaTpuBaroTCA B COOTBETCTBYHOLLUMX CTaHOapTax. an/IMeprIe 3Ha4YeHuA rpaHnl 30H nNpmeeeHbl B NPUIoXeHnn b.

3oHa A -B 9Ty 30HY nonagakT, KaK npaBuso, HoBble MallWHbI, TOJTbKO YTO BBE€AEHHbIE B 3KCnyaTauuio.

30Ha B - MawwuHbl, nonagawowme B 3Ty 30HY, OObIYHO cCUYMTAlOT NPUroAHbIMM ANA AanbHenwen akcnnyatauum 6e3
OrpaHNYeHUs CPOKOB.

3oHa C - MawwHbl, nonagatrowme B 3Ty 30HY, 06bIl4HO paccMaTpmMBakOT Kak HenpurogHblie ans AnuTENbHON Hel'lpeprBHOI7I
Kcnnyatauun. O6blYHO OaHHble MalUWHbI MOryT (*)yHKLLI/IOHI/IpOBaTb OFpaHI/I‘-IeHHbIVI nepunon BpeMeHU, NMoka He NOoABUTCA
nogxogdiuiasa BO3IMOXHOCTb ANA npoBeaeHNA PEMOHTHbIX pa60T.

30Ha D - YpoBHM BubBpaumm B AaHHOW 30HE OObLIYHO paccMaTpuBAOT Kak AOCTATOMHO Cepbes3Hble, AN Toro YToObl
BbI3BaTb NOBPEXAEHNE MaLLMWHBbI.

Yucrnosble 3HaAYeHWs rpaHUL, YNOMSHYTbIX 30H He MpedHasHayeHbl CIyXWTb B KayeCTBe TEeXHUYECKUX YCroBUW MNpu
NMPUEMOYHBIX WCMbITAaHUSAX, 3TO SABNAETCA NpegMeTOM corflaleHus Mmexay npousBoauTeneM MawwuHbl U noTpebutenem.
OpHako AaHHble rpaHuubl MOTyT CAYXWUTb B KayecTBe PYKOBOACTBA C TeM, 4Tobbl uM3bexaTb Ype3MepHO 3aBbILEHHbLIX U
HepeanucTuyeckux TpeboBaHun. B onpepeneHHbIX cnyyasx Ans MawuH HEeKOTOpbIX TUMOB MOryT ObiTb YCTaHOBMEHbI
0COBEHHOCTK, KOTOpble MOTPEeBYIT WU3MEHEHMS 3HA4YeHUn rpaHul 30H (B GOomnbluyld WM MeHbLUY CTOpPOHY). Torga
NpoOu3BOAMUTENIO MALLWH, KaK NpaBuno, cnefyeTt o6bACHUTL NPUYUHY AaHHBIX U3MEHEHUI U, B YaCTHOCTU, MOATBEPAUTb, YTO
MaLLWHY He crieqyeT noAsepraTb ONacHOCTU, aKCNnyaTupys npu 6ornee BbICOKUX YPOBHSAX BUBpaLmu.

6.2.2 NpaHULbl 30H COCTOSAHMIA

Brnbpaumsa KOHKpPETHOW MaluvHbl 3aBUCUT OT €e pa3MepoB, OMHAMWYECKUX XapaKTEPUCTUK BMOpMpYOLWWUX OeTanen,
cnocoba MoHTaxa v HasHayeHus. [Npu Beibope 30H JoNyCTUMON BMOpaumnyM MaliuHbl HEOOXOAMMO yUnThIBaTb TakkKe YCroBuS,
BMusloWME Ha ee BUOpaUMOHHOE COCTOsiHME. He3aBucMMO OT Tuna MNOALMMHWKOB CpedHee KBagpaTuyeckoe 3HadeHue
BMOPOCKOPOCTM CTaTOPHBLIX 3MIEMEHTOB (HanpuMep, OMop MOALIMIMHUKOB) MalUuH OOMbLIMHCTBA TUMOB, Kak MpaBuIlo,
afeKkBaTHO XapakTepuayeT ycrnoBusi paboTbl pOTOPOB, MX BO3OEWCTBME HA OMOPHbIE 3MEMEHTbI U COCeQHNE MeXaHW3Mbl, a
TaKKe COCTOSIHME CaMUX MallVH B LUMPOKOM AmanasoHe paboumx ckopocTer. OgHako Ansi HEKOTOPbIX MaluWH, Hanpumep C
OYeHb HU3KMMKU paboyrMK CKOPOCTAMW, MNPUMEHEHWe OJHOro napamMeTpa - CpedHero KBagpaTUYecKoro 3HaveHus
BMOpOCKOpOCTM - 6e3 yyeTa 3HayeHns paboyelrt CKOPOCTU MOXET Y3aKOHWUTb HeJOoMyCTUMble BbICOKME BUOponepemMeLleHmsl, B
YaCTHOCTK, KOrga OOMWHUPYIOT konebaHua ¢ obopoTHoW yacTtoTon. C APYro CTOPOHBI, MPUMEHSAS NPUHLMMA MOCTOSIHCTBA
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BMOPOCKOPOCTM K MallMHaM C BbICOKMMM paboyMMM CKOPOCTSIMU UMM HanMyMem BbICOKOYACTOTHBLIX CMEKTparbHbIX
cocTaBnsoWmnx BUGpaLmmn, Bo36yxaaeMbiX HEKOTOPLIMIA Y3f1aMW MalUWHbI, MOXHO NPUIATK K HEAOMYyCTUMO BbICOKOMY YPOBHIO
BMOPOYCKOPEHWIA.

C yyeToM BbILLEUINOXKEHHOIO KpUTEPUN NPUEMKM, OCHOBAHHbIE Ha MCMONb30BaHUM CpeaHero KBagpaTM4eckoro 3Ha4yeHus
BMOPOCKOPOCTU, LOIMKHBI UMETh 0bLLY0 hopMy, NPUBEAEHHYIO Ha PUCYHKe 2 (CM. Takke npunoxeHue B), Ha KOTOpoM ykasaHbl
rpaHuLibl HaCTOTHOrO AnanasoHa U3MEPEHUn 7, U j;, 1 NMokasaHo, YTO HWXe 4acToTbl f, W Bbille YacToTkl f, AonycTUMoe
3Ha4yeHne BMBPOCKOPOCTU ABNAETCA yxe YHKUMen vacToTbl f Bubpauun. [ns 30HbI OT #, [0 Jy npumeHum kputepui
NMOCTOSIHHOWM BUOPOCKOPOCTU - UMEHHO A1 JAHHOIO KpUTEpPUS NPUBEAEHbI 3HAaYeHUs rpaHuL, B npunoxeHun b. bonee TouHoe
onpepeneHne KpUTEPUEB NMPUEMKU U 3HAYEHW f, f,, f; W f, AOIDKHO ObiTb A@HO B CTaHAAPTax Ha MallMHbLI KOHKPETHbIX
TUMOB.
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i% Jowa 8
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PucyHok 2 - O6wunii BUA KPMBLIX NS KPMTEPUSt Ha OCHOBE CpeaHero kBaapaTUyecKoro 3Ha4eHust BUGpOCKOpoCTH

BI/I6paLI,VIF| MHOIMX MalnH COOepPXXUT AOMUHUPYKOLLYIO YaCTOTHYHO COCTaBIIAKOLWYHO, HEpeKO Ha 4YacCToTe BpalleHna Bana.
D,J'Iﬂ Taknx MawunH OonyCctuMble 3HaYeHUA B|/|6pau,|/||/| MOoryT ObITb nony4yeHbl M3 pPUCYHKa 2 KaK 3HavyeHust Onsi OaHHOW
ﬂOMI/IHVIpyIOLIJ,eIZ YacToThbl.

Ecnu xe OnNs HEKOTOpOM MalluuHbl 3HadMTenbHas 4acTb BUOPALMOHHOM 3HEpruM cocpedoTodeHa 3a npeaenamu
AVanasoHa 4acToT f, ....f, , BO3MOXHbI CeAyioLLMe PeLLeHUs:

a) MNMoMUMO M3MepeHUn BUBPOCKOPOCTM MPOBOASAT M3MEPEHWUS B LUMPOKOW Mofioce 4acToT BuGponepemelleHus (ecnu
OCHOBHasi 4acTb dHEPreTUHECKoro CrekTpa NeXWT HKe f,) Unn BUOPOYCKOPEeHWst (ECNU OCHOBHAst YacTb SHEPreTUYecKoro
CrekTpa nexuT Bbilwe 7, ). [lonyCTUMble 3HaYeHns napameTpoB BuGponepemelleHns unn BUBPOYCKOPEHWs MOomydatoT 13
PUCYHKa 2, MEepeBOAs 3Ha4eHUs BUOPOCKOPOCTW Ha Kpasix KPMBbIX (T.e. B AMANasoHax fi...f,, Jfy...f,) B MOCTOAHHbIE

3Ha4YeHUs1 BUBPOCKOPOCTU U BUBPOYCKOPEHNSI COOTBETCTBEHHO. BMOpaumio MOXHO cumMTaTtb JOMYCTUMON, €CnN OHa SIBNSieTCS
TaKOBOW NO BCEM KPUTEPUAM (NEPEMELLEHNS, CKOPOCTU N YCKOPEHNS).

6) C nomolibio aHanusaTopa CrekTpa B CriekTpe Bubpauuu BbIAeNstoT BCE MOLLHblE 4YacTOTHble COoCTaBfsiowme U
onpeaensioT ANs HUX 3Ha4YeHNs BUbGponepemMeLLeHusi, BUGpOCKOPOCTU U BUBpoyckopeHust. [ocne 3Toro Ha OCHOBE YpaBHEHWS
(A.2) paccunTbiBalOT 3KBMBANEHTHOE 3Ha4YeHne napameTpa BUBPOCKOPOCTU; ANt YACTOTHbIX COCTaBMSIOLMX, NEXalnx HKe
Fy VI Bbilie f,, BECOBblE KOIPMNLMEHTEI GEPYT B COOTBETCTBUM C PUCYHKOM 2. OKOHYATENbHYI0 OLEHKY AenalT Ha OCHOBE

CpaBHEHUA CO 3HAa4YeHNAMU rpaHnL B gnana3oHe fx"'fy .

CnepyeT vMeTb B BuUAy, 4TO, KPOME Cclny4vyas €OUHCTBEHHOW [AOMMUHUPYIOLLEN COCTaBnsolWen, HemnocpeacTBEHHOe
CpaBHEHME COCTaBMSIOWLMX YACTOTHOIO CriekTpa C rpaHvMuamu, onpefensieMblMU KPpUBbIMM Ha PUCYHKe 2, NpuBegeT K
OLUNBOYHBIM 3aKMIOYEHUSM.

B) VMcnomnb3yloT n3amepuTenbHbii Npubop, hopMa YacTOTHOW XapaKTepUCTUKU KOTOporo B obnactu, rae cocpefoToyeHa
BMOpaLMOHHasa 3HEpPrnst MallvHbl, CoBnagaeT ¢ popMon KpuBbIX HA pUCyHKe 2. OKOHYaTEmNbHYK OLIEHKY Takke AenatT Ha
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OCHOB€ CpaBHEHUA CO 3HAYEeHUAMU rpaHml B anana3oHe fx f}, .

HononHuTtenbHoe pykoBOACTBO MO onpegeneHno rpaHul, 30H npuBeneHo B MNPUIIOXKEHUN B. Ona mawwuH HEKOTOPbIX
TUNOoB, BO3SMOXHO, n0Tpe6yeT09| onpegeneHne rpaHuy 3oH UHbIX, 4eM Te, YTO nNpeacTaBlieHbl Ha PUCYHKE 2 (CM., HanpumMmep,

6.5.3).
6.3 Kputepun 2

[laHHbI KpUTEepUii OCHOBaH Ha OLEHKe M3MEeHEHWUs 3HauyeHWs napameTpa BUGpauuy No cpaBHEHUIO C NpeaBapuUTenbHO
YCTaHOBJIEHHbIM 3TanOHHbIM 3HAaYeHMeM B YCTaHOBMBLUEMCS pexume paboTbl MaluMHbl. 3HAYUTENbHbIE WU3MEHeHUs
(yBENMUYeHWe WM yMeHblUeHWEe) 3Ha4YeHWs napaMeTpa LUMPOKOMOMOCHOW BUBpaumMnm MoryT noTpeboBaTb MPUHATUSA
onpenernieHHbIX Mep Aaxe B TOM crlyyae, Korga rpaHuua 3oHbl C B COOTBETCTBUM C KpuTeprem 1 elle He AOCTUrHyTa. Takue
M3MEeHEeHUs1 MOTyT MMeTb BHe3anHblili XapakTep WM MocTeneHHO HapacTaTb BO BPEMEHW W YKasblBalOT Ha BO3MOXHOE
BO3HMKHOBEHVE NOBPEXAEHUA MaLUMHbI B HAYanbHOW CTaguv Unu apyrie Henonagku.

I'IpM ncnosib3oBaHMn Kputepua 2 BaxHO, 4TOObI M3MEpPEHN 3HaYeHUn napameTpoB BVI6paLIMVI, noanexatwiune
BnocnegcTtesnun cpaBHEHUIO, nNpoBoOAUNTA MpU OOHUX U TEX Xe MNOJIOXKXEeHUN N opueHTauun npeo6paaoBaTenﬂ BVI6paLJ,MVI n
FIpM6]'IVI3VITeJ'|bHO B OHOM U TOM Xe pexunme pa6OTbI MawuHbl. Heobxoanmo onpegenntb o4eBnaHble USMEHEHUA 3Ha4YeHUA
napameTtpa BI/I6paLI,VIVI He3aBMCMMO OT ero obLiero 3HayeHusi, 4Tobbl npefoTBpaTUTbL BO3HUKHOBEHME OMACHOM cuUTyauuu.
Hackonbko gaHHOe M3MEHeHMEe SABMSIETCA 3HAYUTENbHbIM, OOIMKHO ObITb onpepgeneHo B COOTBETCTBYWOLIMX CTaHOapTax Ha
MaLlnHbl KOHKPETHbIX TUMNOB.

CnegyeT umeTb B BuAY, YTO HEKOTOPble CYLUECTBEHHble W3MEHEHUS B COCTOSIHUM MaluWHbl MOTYT GbiTb OGHapYXKeHbI
TOMNbKO NPW KOHTPONeEe OTAENbHbIX CNEKTPanbHbIX COCTaBnAwLWMX (cM. 6.5.1).

6.4 lNpenenbHble YPOBHM BUOpauun
6.4.1 O6Lwue nonoxeHus

Kak npasuno, ons maiivH, npegHasHaveHHblX ANs ONWTENbHOM KCniyaTauuun, ycTaHaBnvBaloT npefesibHble YPOBHU
BuMbpauun, npeBbllUEHNE KOTOPbIX B YCTAHOBMBLUEMCS pexume paboTbl MalluvHbl MNPUBOAMT K Modade CUrHanoBs
NPEOYMNPEXAOEHWME nnn OCTAHOB:

MPEOYMNPEXOEHWE - ana npuvBneyYeHWss BHMMaHMA K TOMY, YTO BMOpauus vMnvM U3MEHeHus BMOpauumn JoCTurnm
onpeeneHHoro ypoBHS, Korga MoXeT noTpeboBaTbCsi NpoBeAeHNe BOCCTAHOBUTENbHbIX MeponpusTuiA. Kak npaswno, npu
nosienenun curHana NPEOYIMNPEXOEHME mawmnHy MOXHO aKcnfyaTMpoBaTh B TEHEHME HEKOTOPOro nepnoga BpeMeHM, noka
nccneayoT NPUYMHBI U3MEHEHU BUBpaLmmn 1 onpeaensitoT KOMMEKC HeOOXOAMMbBIX MEPOMNPUATUIA.

OCTAHOB - gna uHouKaumm ypoBHS BuOpaumn, Npu MNPEeBbIWEHUM KOTOPOro AanbHenwas aKkcnnyaTauus MoxeT
npmeBectn Kk nospexaeHuam. MNpu goctmxkeHun ypoBHs OCTAHOB cnegyeT npuHATb HeMeaSeHHble Mepbl K CHUMXXEHUIO
BMOpaLUuM Unu e OCTaHOBUTb MaLLUHY.

BcrneacTteve pasHMUbl B AMHAMUYECKUX Harpyskax M >KeCTKOCTAX Ornop ANs pasfuyHbIX MOSIOKEHWA M HanpaeneHui
M3mMepeHust MoryT BbiTb YCTaHOBIIEHbl pasHble NpefenbHble YPoBHU BUGpauun. OnpeneneHvue Takux ypoBHEW AN MalluuH
KOHKPETHbIX TUMOB A0KHO BbITb NPMBEAEHO B COOTBETCTBYIOLMX CTaHAapTax.

6.4.2 YcraHoBka yposHa NMPEAYMNPEXOEHNE

YposeHb MPEAYTNPEXOEHNE moxeT CcyleCTBEHHO M3MEHATLCS B CTOPOHY BO3pacTaHMs UM YMEHbLUEHUS OT MalLMWHbI
K MawwuHe. OBbIYHO JaHHOE 3HAYeHWe YCTaHaBMMBAKOT OTHOCUTENIbHO HEKOTOPOro 6a30BOro 3Ha4YeHus, MonyyYeHHOro Ans
Ka)KJoro KOHKPETHOro 3K3emmnnsipa MaluHbl Npu OUKCUPOBAHHOM MOMOXEHUW W HanpaBfieHUM W3MEPEHUst Ha OCHOBE
HaKOMMEHHOro onbITa aKChyaTauum.

PekomeHagyeTca yctaHaBnuBatbh ypoBeHb [NPELOYIMPEXOEHWE Bbiwe 6a3oBoro 3HadeHMs Ha HEKOTOPYH OO0, B
npoueHTax, 3Ha4YeHUs1 BepXHen rpaHuubl 30Hbl B. Ecnn 6asoBoe 3HadeHne mano, yposeHb MPEOYMNPEXOEHWE moxet
nexarb Huxe 30Hbl C.

B Tom cny4vae, ecnu 0a3oBoe 3HayeHune He onpegeneHo, Hanpumep AOna HOBbIX MallMH, HadallbHYyK YCTaHOBKY
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nonoxenus NPEOYMNPEXOEHWE cnepyeT BbINONHUTL NMMBO NCXOOS M3 OMbITa 3KCMyaTauMM aHanormyHbIX MallivH, nmbo Ha
ocHoBe cornalleHust. Cnycta HEKOTOpPOEe BpPeMs CriefyeT YCTaHOBUTb MOCTOSIHHOE ©a30BOe 3HAYeHWe U COOTBETCTBYHOLLMM
obpasom ckoppekTupoBaTb nonoxeHue NMPEOYMNPEXOEHUE.

Ecnu npousowno uaMeHeHWe MOCTOSIHHOIrO ©0a3oBOro 3HayeHus (Hanpumep, BCNEACTBUE KanuTarbHOro peMoHTa
MaLLWHbI), MOXeT noTpeboBaTbCs COOTBETCTBYOLEE n3meHeHne nonoxenunsi NMPEOYIMPEXOEHWE. Benencteme pasHulbl B
OVNHAMUYECKUX Harpyskax u KoadhuumeHTax XeCTKOCTU onop Ansi pasfiMyHbIX OMOp MallWHbl MOTYT ObiTb YCTAHOBMEHbLI CBOU
npeaenbHble YPOBHU.

6.4.3 YcraHoBka ypoBHss OCTAHOB

YpoeeHb OCTAHOB, koTopbili 0OObIMHO CBSI3bIBAlOT C HEOOXOAMMOCTbIO COXpPaHEHWsI MeXaHUYeCKOW LEeNOCTHOCTU
MaLLWHbI, MOXET 3aBMCETb OT Pa3fIUYHbIX KOHCTPYKTUBHbIX OCOOEHHOCTEN, MPUMEHSIEMbIX AFS TOro, YTobbl MawmMHa Morna
NPOTUBOCTOSITb BO3HUKHOBEHUIO @aHOMarlbHbIX AMHAMUYEcKMX cun. Takum obpas3om, JaHHOe 3HayeHue, Kak npasuno, byaer
OLHUM M TeM Xe AN MalUUH aHanOrM4YHbIX KOHCTPYKLUMIA U He ByaeT cBA3aHO ¢ 6a30BbIM 3HAYEHWEM, KaK 3TO MMENo MeCTO
ans yposHsa MPEOYTMNPEXOEHUE.

Bcnenctere MHOroo6pasusi MallvH pasnuyHbIX KOHCTPYKUMIA HEe NpeacTaBnsieTcs BO3MOXHbIM [aTb YeTKOe PYKOBOACTBO
Ans To4Horo yctaHosneHusi yposHs OCTAHOB. O6biyHo nonoxeHne OCTAHOB yctaHaBnvBatoT B npegenax 3oH C vnm D.

6.5 [lononHuTenbHble XapakTepucTUKK
6.5.1 YacToTHble cocTaBnstoLme (BEKTOpHble) Bubpaunm

MeTop KOHTpOIA, paCCManI/IBaeMbIVI B AaHHOM ©6asoBom CTaHOgapTe, OrpaHu4eH OLIEHKOM B|/|6pau,|/||/| B LNPOKOM
anana3oHe 4acTtoT 0e3 aHanmMsa 4acTOTHbIX COCTaBIARWMNX NN yvyeTa (ba3b| BVI6paL|,I/IVI. B GonblunHCTBE cnyyaeB O5d
NPUEeMOYHbIX NCMbITAHUI N JKCnyaTayMOHHOIoO KOHTPOJIA 3TOro OoCTaTto4HO. O,D,HaKO npwn oueHke BVI6paLI,I/IOHHOFO COCTOAHUA
MaLllnH onpeaeneHHbIX TMnoB Ll,eJ'IeCOO6p33HO Mncnonb30BaTb BEKTOPHOE npeacTtaslieHne BI/I6paLI,VII/I.

Mcnonb3oBaHne B KavecTBe Kputepmna U3MeHeHnA BEeKTopa BI/I6paLI,I/IVI 0cobeHHO nonesHo npu 06Hapy>KeH|/w| n
I/I,D,eHTI/IqZ)I/IKaLI,I/II/I N3MEHEHNA B AOUHaAMUYECKUX XapaKTepuctukax MalluHbI. MHorga Takne W3MEHEeHUs HEBO3MOXHO
O6Hapy)KI/ITb B YCINOBUAX KOHTPOJIA TOJIbKO JNLWb O6LLLeFO YPOBHA LIJI/IpOKOI'IOJ'IOCHOVI Bm6pau,|/||/|. I'Ipmmep Takomn cuTtyauumn
npuBeaeH B NMPUIIoXeHnn I Oﬂ,HaKO YCTaHOBJ1€HNE KPpUTEPUA Ha OCHOBE U3MEHEHUA BEKTOpa BI/I6paLI,VII/I BbIXOOUT 3a paMKu
HacTodLllero craHgapra.

6.5.2 BubpaLnoHHas Y4yBCTBUTENbHOCTb

Bubpauus, namepsiemasi Ha Kakon-nmMbo KOHKPETHOW MaluMHE, MOXET 3aBUCETb OT pexuma ee paboTbl. B 6onblumMHCTBE
cnyyaeB nogobHoe BnusHUE ycrnoBuii paboTbl HE3HAYUTENBHO, HO MHOMAA YYBCTBUTENBHOCTb K PEXUMY MOXET ObITb TakoBa,
4yTo, B TO BpeMs Kak BuOpauus HEKOTOPOW OMnpeAeneHHOM MalluuHbl MpPU HEKOTOpbIX YCMNOBUSAX paboTbl Mpu3HaeTcs
JOMyCTUMOW, OHa MOXeT nepecTaTb CYMTATbLCA TAKOBOW MPU U3MEHEHUM 3TUX YCIOBUIA.

B Tex cnydasx, korga HeEKOTOpble acnekTbl BUOPALUMOHHOW YyBCTBUTEMbHOCTU BbI3bIBAIOT COMHEHME, MEXOy
noTpebuTenem n U3roToBUTENEM MaLlUMHbl AOMMKHO ObITb JOCTUrHYTO corfalleHne o HeobxoaumMom obbeme UcMbITaHUI UK O
MeTOAax TEOPETUYECKON OLEHKM.

6.5.3 CneumanbHble METOAbI KOHTPOMA 4SS NOALUNMNHUKOB KayeHns

Ocobble MeToabl WUCMOMb3YKT AN OLEHKU COCTOSIHAS 3NIEMEHTOB  POJSIMKOBBLIX MOALIMMHUKOB. [aHHbIA BOMPOC

paccmoTpeH B npunoxedun [1. OnpegeneHvne OLEHOYHbIX KPUTEPUEB AN 3TUX METOMOB BbIXOAWUT 3a PaMKM HACTOALLEro
cTaHgapra.

MPUNOXXEHWE A
(cnpaBo4Hoe)

COOTHOLUEHMA MEXAY PA3NTMYHBbIMU NAPAMETPAMU KONEBAHUIA

YXe B TeuyeHne MHOrMxX feT U No Hacrtosuiee BpemMaA BVI6paLI,I/IOHHoe COCTOAHME MaLUMH LWMPOKOro Krnacca ycnewHo
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OUueHMBaKT NyTeM UaMepeHuna cpegHero Kksagpatn4eckoro s3Ha4eHua BI/I6pOCKOpOCTVI. ,D,J'Iﬂ BI/I6paLI,VII/I, nMetoLLemn ﬂ,I/ICerTHbIIZ
COCTaB 4aCTOTHbIX COCTaBIAKOWMNX MU3BECTHbIX aMminTyabl U Cba3b| N Manbin nbegecrtan, onpe,qenﬂeMbM CJ'IyHaVIHbIMI/I n
yaoapHbiMu npoueccamMn, OCHOBHbIE BI/I6paLI,I/IOHHbIe napamMeTpbl (Hanpmmep, nepemMeLlleHune, CKoOpoCTb, YCKOpEeHne, NnUKoBbIe U
cpegHue KBagpaTudecKkune 3Haqu|/|$|) CBA3aHbl CTPOro onpegeneHHbiMn MatemMmaTtu4eCKuMun 3aBUCUMOCTAMMN. BbiBOg aTmx
3aBMCUMOCTEN U3BECTEH, U B AAHHOM NPpUINoOXeHnn He CTaBUTCA 3adada NMOBTOPHO MCCegoBaTb 3TOT aCneKkT I'IpOﬁJ'IeMbI.
O,EI,HaKO HWXe npmneeneH pan nojie3HblX COOTHOLLIEHWI.

Onpe,u,enle nytem I/I3MepeHI/IIZ 3aBUCUMOCTb BI/I6pOCKOpOCTI/I OT BpeMeHu, ee cpeaHee KBagpaTtn4eckoe 3Ha4eHne MOXXHO

nogcuyuTaTh cneayowmm odpasom:
Vems =TT w2 (et (A1)

roe r - COOTBETCTBYIOLLlEe cpefHee KBaapaTnyeckoe sHa4eHme;

rms
#(z) - dyHKUMS BUBPOCKOPOCTU OT BpeMEHMU;

T - nepuog BbIGOPKU, KOTOPLINA OOMKEH BbiTb MHOMO Gorblie nepuoaa Noboro M3 OCHOBHbLIX YACTOTHLIX KOMMOHEHTOB,
cofepxalmMxcs B z(¢) .

3HaueHMs BUOPaLMOHHOIO YCKOPEHUS, CKOPOCTU UK NEPeMeLIeHs (COOTBETCTBEHHO ;.7 .5, =12, ..»n) onpeaensioT
B pesynbTaTe aHanuaa BUOPAaLMOHHBIX CMEKTPOB Kak (PYHKLUMM YrIIOBOM 4acToOThl (g arg,. a1y, ). ECM N3BECTHBI CpegHue
KBagpaTMyeckue 3Ha4YeHWUs amnnuTya BUMBPOCKOPOCTU vy, ¥4, .., WM CpedHWe KBaApaTU4ecKue 3HaueHus aMnnutyn
YCKOPEHUS & ,as,...,a,, TO CBSI3aHHOE C HUMM U XapakTepusyiollee konebaTenbHbI MpoLecc cpeaHee KBaapaTU4eckoe
3Ha4YeHne BMGPOCKOPOCTY OMNPEeaensaeTCs BblpaXeHneMm

Frms = “j[al "fwl]z +[a2fw2]2 +---+[‘In’rwn]2 =
- [Pl + Bk v+ S - (A2)

= 312+:f%+...+:f§.

Mp HanMMuMM TONbKO [OBYX 3HAYMTENbHbIX COCTaBMAWWUX BUbGpauuun, onpefensallnx GUeHns cpeaHero
KBaApaTM4YECKOro 3Ha4YeHWsi BUOPOCKOPOCTM MexAy MaKCMMasnbHbIM #,.. W MUHUMAMbHLIM .. 3HAYEHWUSIMW, CpeaHee

KBagpaTtn4yeckoe 3Ha4yeHune BI/I6paLI,I/II/I I'IpVI6J'II/I3I/ITeJ'IbHO BblpaXxaeTca B Buge

Fems = \l[i":znax +3"12n.i11 jf2 ’ (A-3)

Onepaumnio nepecyeta BUOBPOCKOPOCTM B BUOPOMNEPEMELLEHNE MOXHO OCYLUECTBUTb TOMbKO AN CUHYCOWAANbHOW
Bubpauun. Ecnm wusBecTHa BMOGPOCKOPOCTb CUHYcOMAANbHOW COCTaBnsitoler, TO pasmax (yABOEHHy amnnutyay)
BMBponepemMeLLeHNs ONpeaensiioT Tak:

¥ ¥ ¥
55 = 2000=L J2=1000=L J2-450-L, (A.4)
W s /
roe Sy - pasmax BubponepemeLLeHns, MKm;
I"f - CpegHee KBagpaTtun4eckoe 3Ha4yeHune BI/I6pOCKOpOCTVI Ha 4yacToTe f s MM/C;

Wy = 2mf - yrnosas yacrtoTa.

"paduk onsa nepecyeta npusedeH Ha pucyHke A.1.
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PucyHok A.1 - I'pacuk, ykasbiBaloLL M COOTHOLLEHNSA MeXY YCKOPEeHUeEM,
CKOPOCTbIO U NepemMeLLeHneM Ansi rapMOHUYeCcKon Bubpawmm

NMPUNOXEHUE b
(cnpaBou4HOe)

NMPUMEPHbIE KPUTEPUN OLLEHKW BUBPALMOHHOIO COCTOAHUA MALLUH
PA3JIMYHbIX TUNOB

HacTosawui ctaHaapT siBnseTcs 6a30BbIM JOKYMEHTOM AN pa3paboTku pyKOBOACTB MO U3MEPEHMIO U OLeHKe Bubpaumm
MawwvH. KpuTepun oueHKM Ans MalMH KOHKPETHbIX TWMOB AOSMKHbI OblTb YCTAHOBMEHbI B COOTBETCTBYHOLLUX OTAENbHbIX
cTaHgapTax. B Ttabnuue B.1 npuBegeHbl TONMbKO BPEMEHHbIE, NMPUMEpPHbIE KPUTEPUM, KOTOPBIMU MOXHO MOSMb30BaTbCA NpU
OTCYTCTBMM NOOXOAALLMX HOPMATUBHbIX JOKYMEHTOB. 10 HEM MOXXHO onpeaennTb BepXHME rpanHunLbl 3oH oT A go C (cm. 5.3.1),
Bblpa)XEHHbIE B CpeHWX KBaapaTU4eCKMX 3Ha4YeHMsAX BUOPOCKOPOCTHU ¥ MM/C AnS MaLUWH pasnMyHbIX KNaccoB:

rms?

Knacc 1 - OTaenbHble YyacTu ABUratener U MalluH, COeuHeHHble ¢ arperatom u pabotawolime B 06bIMHOM AN HUX
pexunme (CepuiiHble 3NEKTPUHECKNE MOTOPbI MOLLHOCTLIO 40 15 KBT ABMASTCS TUNMYHBIMWU MalLMHaMK 3TOW KaTeropun).

Knacc 2 - MawwuHbl cpegHen BenuumHbl (TUMOBbIE 3NIEKTPOMOTOPbI MOLHOCTLIO OT 15 go 875 kBT) 6e3 cneumanbHbIxX
dyHAAaMEHTOB, XECTKO YCTaHOBIEHHbIE ABUraTtenu unum mawmHel (8o 300 kBT) Ha cneyunanbHbIX yHOAMEHTaXx.

Knacc 3 - MolliHble NepBUYHbIE ABUraTeN U ApyrMe MOLLHbIE MaLUWHbI C BPaLLaLWUMUCA MaccaMy, YCTaHOBINEHHbIE Ha
MacCUBHbIX (DyHAaMeHTax, OTHOCUTENBHO XECTKUX B HaMpaBneHun uaMmepeHust Bubpauun.

Knacc 4 - MollHble NepBUYHbIE ABUraTeN U ApyrMe MOLLHbIE MalUWHbI C BPaLLaLWUMUCA MaccaMy, YCTaHOBIEHHbIE Ha

(PyHAAMEHTbI, OTHOCUTENBHO NodaTnvBble B HanpaBneHUn namepeHust Bubpauum (Hanpumep, TypboreHepaTopbl U rasoBble
TYpOWHbI C BbIXOAHOW MOLHOCTbLIO 6onee 10 MBT).

Tabnuua b.1- MpumepHbIe rpaHnLbl 30H AN MaLUWH PasfnyHbIX KNaccoB

¥y MM/C Knacc 1 Knacc 2 Knacc 3 Knacc 4
0,28
0,45 A
0,71 A
A
1,12 A
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1,8 B

2,8

4,5

7,1

NMPUNOXEHUE B
(cnpaBoy4HOe)

OBLUEE PYKOBOACTBO MO OMNPEAENEHUIO TFPAHUL, 30H COCTOAHUA

KpuBble, M306paxeHHble Ha PUCYHKE 2 HAaCTOALLLero cTaHaapTa, MoryT ObiTb NpeacTaBneHbl BbIpaXKeHNeM:
s
Prms =7 4B 1 1 1 AT (B.1)
rAe v, - AONYCTUMOEe cpeaHee KBaapaThyeckoe 3HaueHne BUGPOCKOpoCTU, MM/C;

¥ 4 - CPpeJHee KBagpaTuyeckoe 3HayeHne BUBPOCKOPOCTM, KOTOPOe COOTBETCTBYET AManasoHy 4acToT Mexay 7, M Sy
MM/C;

(3 - KO3(hMLMEHT, onpeaensatoLni rpaHnLbl 30H (Hanpumep, NpeaenbHoe 3HavYeHre 4ns 30Hbl 4 MOXeT OblTb MONy4YeHo
noacrtaHoekon 3 = 1,0; npeaen 3oHbl 7: G = 2,56; npeaen 30Hbl : G = 6,4). JaHHbIN KO3DULNEHT MOXET 3aBUCETb OT
paboymx XxapakTepUCTUK MaLUMHBI: CKOPOCTW, Harpy3kn, AaBneHus n T.n.;

Jy» Jy - YCTGHOBIEHHbIE rpaHuLibl AvanasoHa YacToT, B Npeaenax KoToporo KpUTepuii onpeaensieTcst Ha OCHOBE OAHOTO
3HayeHua napameTpa BMGpockopocTh (cM. 6.2.2), u;

4= Jy.rae < gy
1S me s

J o pmes <
£ e THE S 2 S

rae f - 4actoTa, 4ns KOTOpOii onpeaenseTca cpegHee KBagpaTmdeckoe sHaueHue, u;
k. - 3a0a@HHble KOHCTaHTbI AN MaLUWH AaHHOro TuMa.

MPUNOXEHWE I
(cnpaBo4Hoe)

BEKTOPHbIA AHANN3 UBMEHEHUA BUBPALIUK
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Kputepun oueHKM BUGPALIMOHHOMO COCTOSIHUA MallWHbl OCHOBLIBAIOTCA HA WM3MEPEHHOM YPOBHE YCTaHOBMBLUENCA
BUGpaLMM M NIOOLIX U3MEHEHUAX 3TOro ypoBHA. OOHAKO B HEKOTOPLIX Cryvasx uaMeHeHus BuGpaumMm MoryT 6biTb
3adMKCMPOBaHbI TOMBKO C MOMOLLLIO aHanm3a OTAerNbHbIX YaCTOTHLIX COCTaBNAWMX. Takas MeToamKka A5t COCTaBMNAILWMX C
YyacToTaMu, HekpaTHbIMKM OBGOPOTHOM, HaXOOWTCA Ha HavanbHOM CTaavu pPasBUTUA, MO3ITOMY B [OaHHOM CTaHgapTe He
paccMaTtpuBaeTcs.

.1 ObLwime nonoxeHus

MonyyeHHbIi B pe3ynsrate U3MepeHWi LUMPOKOMOMOCHbBIA YCTAHOBUBLUMIACS BUOPALMOHHBIA CUTHAM UMEET CIOXHbIN
XapakTep U COCTOUT U3 psiaa rapMoHuK. Kaxaas us aTux COCTaBnsAoLWmMX onpeaenserca ee 4actoTon, amnnuTygon u gason
OTHOCUTENbHO HEKOTOPOro U3BECTHOro Havana otcyeta. CTaHaapTHble Npubopbl Afst BUOPALMOHHOIO KOHTPONS M3MEpPSIIOT
WHTErpanbHbI YPOBEHb CUTHana W He pasfensioT ero Ha oTAernbHble YacToTHble cocTaensowmne. OOQHAKO COBPEMEHHbIE
ONarHocTuyeckme yCTponcTBa CnOCOOHbI aHANM3npoBaTh CIOXHBIN CUrHam nyTem OnpeferneHns amnnuTyasl u gasbl Kaxaomn
COCTaBISIOLLIEN, YTO MO3BOSISIET ONPEAENNTL BEPOATHLIE NMPUYMHBI aHOMarnbHOrO BUOPALMOHHOIO COCTOSIHUST MaLUUHbI.

M3mMeHeHMs1 OTAENbHbIX YAaCTOTHbIX COCTaBMAOLWMNX, KOTOpble MOTyT ObiTb 3HAYUTENBbHBIMKU, HE BCerda B TOW XXe CTeneHu
OoTpaxkaloTcs Ha 3HayeHun obuleit BMGpaumm, 1, criedoBaTeNbHO, KPUTEPUI, OCHOBAHHLIA Ha M3MeHeHun o6Llel Bubpauuu,
UMEET OrpaHNYeHHOe NPUMEHEHNE.

.2 BaXXHOCTb OLIEHKM M3MEHEHNS BEKTOPA

PucyHok T1, npegctaensowmin cobon rpadmk B MONSPHbIX KOOpAMHATaxX, MCNonb3yetcs Ansi OOHOBPEMEHHOro
npeacTaBneHns Moayns M gasbl OOHOW U3 YACTOTHBIX COCTAaBIISIIOLLUX CITOXHOMO BUOPALMOHHOIO CUrHana B BEKTOPHOW
dopMme. BekTop .4 COOTBETCTBYET MCXOOHOMY YCTaHOBUBLLUEMYCS BUOPALIMOHHOMY COCTOSIHUIO MALUWHbLI, XapakTepusyemomy
cpefHVM KBafpaTUyeckum 3HadveHnem BubpockopocTM 3 MM/C u dasosBbiM yrnom 40°. Bektop 4, cooTBeTcTByeT
yCTaHOBMBLUEMYCS BUOPALIMOHHOMY COCTOSIHUIO MOCHE HEKOTOPbIX U3MEHEHWUI COCTOSHUSA MaLUWHbI U ONpeaenseTcs cpegHnm
KBagpaTu4eckum 3HadeHnem Bmbpockopoctn 2,5 mm/c npu dasosom yrne 180°. N3 pucyHka .1 BUOHO, 4YTO XOTHA cpefHee
KBagpaTuyeckoe 3HayeHue BMOPOCKOPOCTM yMeHblnnocb Ha 0,5 MMm/C, UCTUHHOE M3MeHeHne Bubpauun xapakTepusyeTcs
BEKTOPOM (4, -4 ), MoAynb KoToporo paBeH 5,2 mm/c, yto B 10 pa3 Gonblue TOro 3Ha4YeHWsi, KOTopoe MoslydaeTcs npu
CpaBHEHMM abCOMOTHBIX 3HAYEHU BMOpauuun.

PMcyHOK r1- CpaBHeHI/Ie Pa3HOCTN OABYX BEKTOPHbIX raPMOHUK B|/|6pau,|/||/| C pPa3HOCTbIO UX Mo,u,yne|7|

I".3 KoHTponb 3a n3aMeHeHMeM BekTopa BUbpaLmu

anIBe,D,eHHbIIZ BbllLle nNpuMep ACHO MNMOoKa3blBa€T BO3IMOXHOCTU HaGJ'HO,D,eHI/IFI 3a USMeHeHneM BeKTopa BI/I6paL|,VII/I. Oparako
Henb3A 3a6bIBaTb, 4yTO O6LIJ,VII7I BI/I6paLI,I/IOHHbIl7I CuUrHasn CoCTtouT U3 pAaga YaCcTOTHbIX COCTaBdAloWNUX, Ona KaXkgomn 13 KOTOpPbIX
MOXHO pernctpmnposatb NaMeHeHne BeKTopa. Kpome TOro, HegonyCcTtmMmoe M3MeHeHne BeKTopa Aand OAHOW M3 COCTaBNSAOLLNX
MOXeT ObITb BrosiHe npunemMmnemMo Aand ,ElpyFOV'I. B cBsA3u ¢ atum NPUMEHNTESIbHO K HacTtodAleMy CTaHaapTy, NOCBALWEeHHOMY, B
OCHOBHOM, 3KCnJiyatTauMoOHHOMY KOHTPOJIO BI/I6paLLI/IVI, YCTaHOBUTb KleTele|7| M3MEHEHNA BEeKTOopa OTAeJIbHbIX YaCTOTHbIX
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COoCTaBnAwWMNX He npeacTtaBiideTCA BO3MOXHbIM.

MPUNOXXEHWE O
(cnpaBo4Hoe)

CNEUMAINBbHBIE METOALI UBMEPEHUA U AHAJTU3A BUBPALIMA
noAaWwnnHUKOB KAYEHUA

MpocTo MeTon onpeaeneHnss BubOpaumyM B LUMPOKOW MOSIOCE 4YacTOT MyTeM KOHTPOMs BMOPOYCKOPEHMST KOPMyCOB
NOALUMMNHNKOB KaYyeHWs, Kak onncaHo B OCHOBHOW YaCTW HACTOSLWEero ctaHgapTta, Hepeako gaeT 4OCTaTouHY MHopMaumio o
COCTOSIHUM 3TMX noawunHukoB. OgHaKO 3TOT MPOCTOM METOA He BO BCEX Cryyasx MOXET AaTb Xopoluve pesynbraTbl. B
YaCTHOCTU, BO3MOXHO MOsIBrieHMe ownbok B criyyae, korga B Mpefenbl YacTOTHOrO guanasoHa M3MEpPEeHuin nonagarT
pPe30HaHCHbIE YacTOTbl MOALWMWMNHMKA, UM B criydyae BUOPALMOHHOIO BIUSIHUS OPYTUX WCTOYHMKOB, Hanpumep 3y0uarbix
3auenneHun.

Bcnepncrteue YKa3aHHbIX 00CTOATENBLCTB BO3HMKAET HeOGXO,D,I/IMOCTb ncnonb3oBaHnA Opyrnx cpencrtse I/I3MepeHI/IIZ n
MeToOoB aHarnmia, KotTopble paapa6aTb|Bar0T cneuunanbHo Ans NOALWUNHUKOB KadeHns. Ho HM oguH n3 I'IpVI60pOB n metTogoB
He ABNAEeTCA yHMBepCalibHbIM AJ14 BCEX Crly4aeB. Tak, HEBO3MOXXHO C MOMOLLIbIO Kakoro-nnéo mMeToga AnarHoCcTtnpoBaTtTb BCe
BUAbI ,El,e(*)eKTOB noawnnHNKoB, N ecrnn Kakon-nnbo MEeTOO MOXET C yClNnexom obecneuntb AnarHoCcTnpoBaHmMe OCHOBHbIX
ﬂed)eKTOB MallMHbl onpeaenieHHOro Tuna, OH MOXeT OKa3aTbCA COBEpPLUeHHO HenpurogHbiM AOnA MalluuHbl Opyroro tuna.
I'IonyqaeMble BVI6paLLI/IOHHbIe XapakTepuctTukn 3aBUCAT OT TuUMa NOALUNMHUKA, KOHCTPYKUMU €ro OMOpPHbIX 3J1eMEHTOB,
I/I3MepVITeﬂbHOIZ annapartypbl 1 MeToaoBs O6pa6OTKVI pes3ynbraToB. Bce atn d)aKTOpr OOJTXKHbI ObITb XOpOoLWO U3y4eHbl, n
TOJIbKO B 3TOM Cliydae MOXeT ObITb pa3pa60TaH 0O0BEKTMBHBIN MeTOo[ OLEeHKN COCTOAHUA NoALLINNMHUKOB. Bbl60p noaxogduiero
mMmeToaa TpeGyeT crneumnanbHbIX 3HaHUW B YacTU METOAOB UCCIea0BaHNS, a Takke MeXaHU3MOB, K KOTOPbIM UX MPUMEHAIOT.

Hwke paHo KpaTkoe onncaHne HEeKOTOPbIX WU3MepUTesibHbIX I'IpI/IGOpOB n MeToOOoB aHalnn3a, KOTOopble nony4dunnum
pacnpocTpaHeHune. OpgHako aocTaTodHOM I/IHd)OpMaLI,I/II/I O COOTBETCTBYHOLUMX KPUTEPUAX OUEHKU, nNpurogHbiX Ond
MCnonb3oBaHUA B CTaHO4apTax, He UMeeTCA.

1.1 AHanns ucxogHbix AaHHbIX (M3MepeHune obLer Bubpauum)

NmeeTca pan ﬂpeﬂJ'IO)KeHI/IIZ O TMNpuUMEeHeHun npocCTbIX I/I3MepeHI/Iﬁ KaK anbrepHaTtuBbl KOHTPOJIKO CpegHero
KBagpaTtn4eckoro 3HavYeHus BVI6paLI,I/IOHHOFO YCKOpEeHUA C uesnbio AnarHoCTtnpoBaTb COCTOAHME NOALUMNHUKOB KadeHud, a
MMEHHO!:

- U3MepeHMEe NUKOBOrO YCKOPEHUS,
- U3MepeHVEe OTHOLLIEHUS MMKOBOIO 3HAYEHNS YCKOPEHUS K ero cpegHeMy KBaapaTuyecKoMy 3Ha4YeHuto (Nnk-aktop);
- onpeaeneHve NpousBeaeHns U3MepeHHbIX CpeaHero KBaagpaTuyeckoro U NMKOBOro 3Ha4YEHUIN YCKOPEHNS.

.2 YacToTHbIN aHanu3

OTtgenbHble 4acToTHble COCTaBnsoWMe BVI6paLI,I/IOHHOFO CnekTpa MoryTt ObITb onpegeneHbl nytem npuMmeHeHud
Pa3fIMYHbIX C*)VIJ'IprOB NN CcnekTpanbHOro aHanmasa. I'Ip|/| Halnn4nmm AOO0CTaTOYHbIX AaHHbIX O KakoM-1inbo KOHKPETHOM TUnNe
nogwunnHKa MoryT ObITb onpepeneHbl nyteMm pacdeta 4YacCTOTHble COCTaBldAwLWNMEe, XapakTepusyrwuwine onpenereHHbie
ﬂed)eKTbl nogwunHuKa, a 3ateM conocCTtaBsieHbl C COOTBETCTBYHWLWMMU KOMMOHEHTaMM MNOJTy4YeHHOro cnekrtpa BI/I6paLLI/IVI.
Takum o6pa30M, MO>HO HE TOJIbKO MOJ1y4YnUTb I/IH(*)OpMaLI,I/IIO O Hann4mm ,El,e(beKTOB, HO U AMarHoCTmnpoBaTb UX.

[na Gonee TOYHOrO MNOMyYEHUS] KOMMOHEHTOB CMEKTPa, CBSA3a@HHbIX C MOALUMMHUKAMM, MPU HanmuM4mMum MOCTOPOHHUX
BMOpPaALUMOHHBIX BO3dencTBUA (poHA) [O0CTaTOYHO SPEKTUBHLIMU  SBMSIOTCS  METOObl KOTEPEHTHOTO  yCpeOHeHus,
afanTUBHOIO MOAaBfiEeHNs LWyMa U BblAeneHUs Morie3Horo cnektpa curHanoB. CpaBHUTENbHO HOBbIM SBASETCA MeTo.
cnekTpanbHOro aHanusa ornbatoLler BUOpaLMOHHOro curHana, npoLuewero Yepes nofioCoBON BbICOKOYACTOTHLIA (OUNBTP.

yJJ,OGHbIM BapnaHTOM MeTOoda CneKTparibHOro aHanmi3a aBndeTcd aHanma OOKOBbIX MONIOC OCHOBHbIX XapaKTepucTtnveckmnx
YacToT noALnnHNKOB (cymmaprlx 1N Pa3HOCTHbIX l-‘IaCTOT), a He CaMnX COCTaBNnArLWMNX Ha 3TUX YacToTax. D,J'Iﬂ ncenegoBaHuA
OOKOBLIX NONOC MOXET OblTb MCMOMbL30BaH aHanu3 Kencrtpa (onpe,qenﬂemoro KaK CneKkTp MOLWHOCTU OT norapvlcpma cnekTpa
MOLLLHOCTI/I), I'Ipl/lMeHFIeMbIVI 06bIYHO ansa OGHapy)KeHI/IFI D,ed)eKTOB B 3y6anb|x 3auenreHnax.
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FOCT UCO 10816-1-97 Bubpaums. KOHTponb COCTOSIHUSE MaLLWH MO pe3ynbTataM n3mMepeHuin Bubpaumm Ha HeBpaLlaLwmnxcs Ctpanuua 16
yactax. Yactb |. O6wue TpeboBaHus
FOCT om 17 ceHmsibpsi 1998 2. Ne MICO 10816-1-97

0.3 MeTog aHanu3a ygapHbIX MMMYSibCOB

CyLIJ,eCTByeT pPAO NPOMbILWIIEHHBIX U3MEPUTENTbHbIX I'IpI/I60pOB, nencreme KOTOpPbIX OCHOBAaHO Ha TOM, 4TO ,El,e(beKTbl
NOoALUMMNHUKOB Ka4deHua BbI3bIBAOT MNOABJIEHUE KOPOTKMX MMNYIbCOB OY€Hb BbICOKOW 4acTOThl, 0ObIYHO Ha3blBaeMbIX
YOapHbIMU UMMNyInbCaMu.

Bcnepncrere BbICOKOM KPYTU3HbI YOAPHbIX MMNYINbCOB B UX CMNEKTpPe MPUCYTCTBYKOT COCTaBlAOLME Ha OYEeHb BbICOKUX
yactoTax. YKasaHHble |'|p|/|60pb| 06Hapy>|<v|Bar0T 3TN BbICOKOYACTOTHbIE COCTaBndawwine un npeoGpaayroT nx B BeJIMYUHY,
3Ha4YeHne KOTOpOIZ CBA3aHO C COCTOAHMEM NOALUNMHUKOB.

Opyrum cnocobom siBNsieTcs cneKkTparnbHbl aHanv3 ormbaroLLen yaapHbIX UMMYbCOB.
0.4 Opyrue metoabl

CyLlecTByeT HEeCKONbkO METOAOB KOHTPOMs, MO3BOMSIOWMUX OBHapyxuBaTb AedeKkTbl B NOALIMMNHMKAX 6e3 MamepeHus
BMOpauun. Takumm MeTogamMu SIBMSIOTCS, B YaCTHOCTM: aHanu3 akyCTUYeckoro Lyma, aHanu3 npodykToB M3Hoca
(dbepporpacmsa) n Tepmorpadms. OgHako HWM OAuH U3 MOAOGHBIX METOAOB He MOXEeT MpeTeHAoBaTb Ha yHMBepcasnbHoe
ycreLHoe NpYMeHeHNe, B HEKOTOPbIX e CIyYasix OHW HEMpUeMseMbl.

TeKkCT JOKYMeHTa CBEpEH Mo:
oduumnansHoe nsgaHune
M.: MspaTenbcTBO cTaHgapTos, 1998
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