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MNpeaucnoewne

Lieni, ocHOBHBIE NPUHLWNE W SCHOBHOR NOPAZOK NpCERSEHWA paboT No MeXRrocyJapcTEEHHoR CTal-
OapTHaaukK yeTawoeneds 8 NOCT 1.0—2015 «MexrocygapcTaeHHas CHCTEMA CTaHgapTHIauny. OCcHOaHbIE
nonoxeHuss w FTOCT 1.2—2015 «MewrooyoapcTeeHHan CHCTEMA CTaRdapTHIauxy. CTasdapTel Mesrocydap-

CTEEHHBEIE, NPABKNA M PEKOMEHIALMK N0 MEXTOCYIAPCTREHHON CTAXOAPTHAALWIA. [Tpaswrna paspadoTW, Npu-
HATHA, OOHOEMEHAA ¥ OTMEHEIN

CoeeaeHWA o cTaHgapTe

1 NoOrOTOBNEH OTEDBITRIM SKLWOHE pHEIM 00LLECTREOM «HaydHo-HoCNedoBATENECKMA UWEHTD YYebHo-
HAYYHOMD NPOWABOOCTEEHHOMD KOMANEKCca MOCKoRCKOND DHIMED-TEXHWYBCKOTD MHCTATYTA (000 s Hayduo-1c-
CAedoEaTeneckri ueHTp YHIK MOTH )

2 BHECEH DegepanbHEM SreHTCTEOM NG TEXHHUYSCKOMY PEMYIMPOBaHHID M METPONST

3 MPHHAT MexrocydapcTeeHHbIM COBETOM N0 CTAHOADTHIAUMW, METRONOIWA W copTHdMMKaLMK (npo-
ToRON o7 7 Weowa 2017 L Ne 89-1)

33 NPHUHATHE MPOronocoaanii.

Kﬂiﬂl‘!ﬂﬂ FAAMEFH0OBEARHE CTFHE KD,'.'I crpans no MK Ca B HdE H e EHIEAHEE AAUWHOHSNEHDID Oprads
no MK [HCO 3188} 004-97 (MO0 31648) 004-87 ro STakGApTRIALAK
L pEHAR Al feHIKoHOMAE PecnyBnnen ApMesnsR
Banapyte BY lMocetaHpapT Pecnybnuen banapycs
Kaaaxcrad KE MoccranaapT PecnyBnmes Kazaxcran
Krpruana A E] Kelprelactanpapt
PocowA R Poccrannapt
TansusncTaH Td TagwmecTaHOapT

4 Mpekazom SegepanEHORD areHTCTEA Mo TEXHHUYECKOMY PEMNIMOOBEAHMID M METpanarky ot 18 cexrabpa
2017 £ Ne 1173-cT mesrocygapcTeeHHsid cTanaapT FOCT 34155—2017 speien 8 AEACTEME B KAYECTBR Ha-
UkoHaneHone ctangapta Pocouickol Segepauny ¢ 1 eepans 2019

5 B HacToALWEN CTANSADTE YYTEeHL SCHOBHBIR HODMATHAHLIS NONCHEHHA MEMOYHADOIHOM JOoKYMEHTA
ISO/ASTM 519002009 «PykoaodcTan No QOAWMETDUH NPH MCCNeaosaHHd BNEAHKWA PAJHALMKE HA NHWEB LIS
W CEMNbCKOXCIARCTEEHHEE NPpoaykTes [oGuide for dosimetry in radiation research on food and agricultural
productzs, NEQ).

HacToAwMd cTaHaapT NOOroTOBNEH HA OCHOEE NpUMexenns TOCT P MCOMACTM 51800—2013

& BEBEJJEH EMMEPBLIE

* Mpvxaaon egepansqHors SreHTCTEE N TEXHUHEDKOMY PEMYNIHPOBSHWMK 1 MeTROnariy or 19 castrbpr 2017 ©
M 117 3-o7 TOCT P MCORACTM 81900—2013 ormenes ¢ 1 despana 20189

i
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Huhopsauud of UIMEHEHUAY ¥ RACTDSWEMY crmasndapmy nyERuKyemca 6 exe20duos urdopmadu-
OHMIM YEazamens «HauuosaneHpie cmakdapmbiy, § MEKCH UIMeHEHUE U TONPDasor — & SWeMECTYHGM
UHGODMALUOMHDN YRasamene «Haulokanedse cmakdapmeis, B ciyyae Nepeckiomps (JaMensl) Uiy om-
IEHE HACMOALESD CMardanma coomeemomarowes vasdomnerue Bydem onpimuKkOaaHD 8 ERSMECTYHIIA
UHEhoDMaLUCHHONM Wiasamens cHauuonanstse cmaddapmes. Coomaemomeyiolas UHopMaLus, yeedom-
NEMLUE [ MEKCMBl DEIMELLEKNTICH MmaKxe 8 LkgbopMayuoRHod cucmemMe obljeso Nonb30aakus — Wa o=

UuaneHoM caime PedepanbHos0 a2oMMoTea N0 MEXHUYECKoMy DESYTUDCaaHUn U Mempanseul & cemu
MHmamem (www. gost )

@ CrampapThHgopm, 2017

B Poccrickol Pegepauiii HAcTOAWMWA CTAHOART HE MOMET GbiTh NONHOCTE WM SaCTHYHD BOCNPOWa-

BE0EH, THPAWUPOBAH M PACNIPOCTDAHEH B KaYeCTBe 0HUMansHoro naganna Gea paspewenrs PedepansHo-
[0 ArEMTCTEA N0 TEXHUYSCKOMY DEMYIMDOBAHMD U METDOMNOMM
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M E X ' 0O CY O APCTUBETUHHB H C T A HOAZPT

PykopoacTEO NO JOIMMETPHM NPpH HCCNeOoBaHMKd BNAAHKA pagdaudd Ha NHLeBLIg
M CENLCKOXOIANCTBEHHBIE NPOOYKTLI

Guide for dosimatry in radiation resaarch on food and agneulivral products

Oata seegenyn — 2019—02—01

1 OBbnacTe npUMeHEHUA

1.1 JanHsid cTaHdapT COOe8EMT MUHAMANBREE TPeBoBanKa no QoaUMMETPHK, HeobXxodumol Npk Npo-
BEOSHAW HCCNEOOERHWA No BNMAHKKD DAGWALMK HA NAWEBEE 1 CENBECHOXOIARCTREEHHES NPOOYETE. Tae W=
CHEQOBaHAR BRMNICYAINT B ceba YCTAHOBNEHWE EONHYECTREHHDN IABMCMMOCTH MEXOY NOMMOWEHHSHW J030A 1
COOTRETCTEYIOWMMK 3eRTaME B YEA3aHHLX NDoOysTax. B JaHHOM cTaHgapTe ocBeWEHE 0BWWe BONPOCE
GOIAMETPHM B KOO8 TAKKE MCCNEg0SAHWE M NPK NYSNHEALKKA WX PEIYNSTATOE. QoidMEeETDHA JoMEHa paccma-
TPHB2TECA K3k HEOTBEMNEMAA HACTE IKCNEDHMEHTa.

MNMpumedaHwA

1 CAC pazpaborana masgyHapoaHeE OEuw W cTadgapt o NpasTiietili koaeks, 8 OTope PaccMoTRERBl BOMPO-
Chl NPMMEHSHHA pagrauwme ons obpabotie nuwessx npogyrtos. B stux pommisdTax ocodo nogHeprHyTa pans go3dme-
TOMA. NPAMEHEHWE KOTOROE FAREHTARYET cobnonedre npasun pagwagwanHon obpabote [1]. [2]

2 HaHHbId CTAHOART COOSPEMT CNRasoHHY D MHQOPMEUMH: B BNOES NpAMEdEHAaR. MNomsacsarand Tase QonsmHe ab-
PAWETECH K COBNKEM, NPWBROEHHLIM 8 paagens sbubnworpadinms.

1.2 HacToAwes pyKoOBOOCTED OTHOCHTCA K MOCTIESOBAHWAM © WCNONL3I0BaAHWEM CNEOyI0WHWE BAOCE o=
HHAMDYIOWER pPaaraUmH. raMMa-WamyYeHne, PEHTIEHOBCKOE [TORMOIHoE ) HaMNYHBHWE W ANSKTROHHBIE My,

1.3 B HacToAWEM CTAHJaDTE NpWBEOEHE TPEGOBAHWA K OCIMMETDHW Kak NPy BuipaboThe IKChEpHMEH-
TAMLHOID METOGE, T3 M &8 CTAHOANTHRIX IKCTIEPUMERTAX. B HEM HE PACCMATPHBAKTCA TPEGOBAHKMA K 03I ME=
TPWI NPK OUSHKE KAY2CTEa MOHTANA WK NDM OUSHES SNEpALKMOHHOTND KaYecTREA YCTaHoRoK ANA oclnydeHna.
STH AcMEKTe PACCMATPHBANTCA B [3-—T].

1.4 JaHHsi cTaHgapT He Hauened Ha 1o, YTobil onpadYnTe JECepMMeHTaTORa B BeICope MEeTOO KK
IKCNEPMMENTA. 330343 COCTOWT 8 TOM, 4T00k rapaHTHPOEATE NPABHNEHBIA BEIGCE HCTOMHMES HINYYEHWa 1M
METOOMKK JECAEDAMEHTE, NPY KOTOROM DEIYVNETATE IKCNEPUMEHTa BuinK Bsl NOHATHE 1 NONE3HLL JPYIAM KC-
CHBgOBaTENAM M PYKOBOOALLMM OpraHnaaiam,

1.5 MNpH H3MepeEHHAX HEoDXOOHMS NPHHWMETE BO BHMMaHWE CyMMApHYID HeonpeaeneHHoCTE Morno-
WEHHOW 03kl PagUaLkK 4 28 BapHayiy no obkeMy obnydanHoro odpasua [8].

1.6 JakHein cTasgapT He CTABWT CEO0EH UENkI0 CCBETHTE BCE BONPOCH, MMEIDWKME OTHOWEHKE Kk Beao-
NacHocTy paboTel NpK Ero NPrMEHEHRK, BCNK TAK0BLIE KMENTCA. Ha nonk3oBaTens CTaHJapTa NesHT oTBeT-
CTREHHOCT 38 BRPaGoTEy JOCTaTodHpE Mep BelonacHocTh Tepen Hadanos paboT © YYeToM HODMaTHBHGEIX
CrPaHAYEHAR.

2 TepmMHLI U onpegeneHUnA

B HACTOALLEM CTAHOANTE NEAMEHEHE CREOYIOLAES TEOMAME G COOTEATCTEYIILIMME ONPEETRHA A
2.1 nernowedHan goaa D fabsorbed dose): KonW4ecTES SHERTAH WOHHSHMDYIOLWEND HANYYEHKWA, Normno-
WEHHOR B 8SHHMLE MACCE! ONDEOENaHHOMD BRLLECTRA,

Wanauue oduHansHoR
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Mpume4YyaHu=r

1 Eguurua 2 crerase CW nornowedsoR aoael — ped (Mpl, e 1 rpsl AENSETCA SHEMEBANSHTOM NOMOUEHNS
T Osoyna HE KMACTDEMM Maccsl QaHHoro eawecTea (1 Tp = 1 Osukr).

2 MaremaTi4eckoe ONpeneneHws 3TON 3JaBKEHMOCTH — YSCTHOE OT QEnaHna o Ha dim; roe ofF — CpeiHes sHaYeHne
AuwibhepEHUMENEHDHA SHERTHN, NEDENEHHOR WEHAIMDYHOLWME A3NyYSHuen BewecTey gufsbepaHLManeH0E MACCe! Oim.

i |
s
oim
3 Pades MCnONLI0RSBWERCE SOMHMLE NOMMOWEHHDA Noas — pag {1 pan = 100 sprr = 009 Mol NomowsasHyss
S0ay MHOMDE HA3=BEKT NPOCTD O0dcd.

2.2 KAPTHPOBAHWE NOrMOWeHHOHW 036l (ONpeaeneHie NPOCTPAHCTEEHHOMD pacnpegenaHdn no-
rRoleaHHON Ao3kl) (absorbad-dosa mapping): MIMepesne NornoWeHHoR D03k By TR oBNyyesiorD npadys-
Ta ANS NoNyHeHKs OOHO=, 8yX- 1 TREXMEDHOM PACNpPEAeneHna NOMOoWEHHDH 0035 B LENAx onpegensH4a
KADTHl IHAYEHHA NOMMOWEHHOR 003k,

2.3 MOWHOCTE NOMOoWeHHoR godki D' jabsorbed-dose rate). MNornowelsdan B MaTepHdane oo3a, or-
HECEHHAA K SOWHKELE BPEMEHM,

MpUMmBaYaHHR
1 EQMHMLE B croTems CH MOLWHOCTA NOroWeHHoR qoss — [p oo L
2 Mamematuieckon ONPESENEHHE 3TOR SASHCMMOCTY — npupaweHra dl aa epena of (gensHsoe Ha o) (ca. [T105).

i
i

2.4 aKkkpegWTOBaHHAA Ha NpaEd KAaNWOPOBKH OO0JMMETPHYeCKan nabopaTtopWAa [accredited
dosimetry calibration laboratory): JosuaeTpiuyeckan nabopaTopua, NONYYHMBLLAA OT aKKpEaMTYICWER opravm-
IALMA OOKYMERT, NOGTESOHEARWLMWA 88 KOMMETEHTHOCTE NPOROOMTE HEODKOGHMEE ONepalkd No kankwbpoBke
WM NOBEDKE O0IAMETDHHECKHY CHCTEM B COOTESTCTEMA C TPEDOEaHWAMMK HODMATWUEHOH JOKYMEHTALMH aK-
KPEdMTYIOWEA CRraHinaagL ki

2.0 TOpMOIHoe HanydyeHKe (bremsastrahlung): 2NexTpoMarHnTHaa paguauns © WADSEAM CIEKTPOM, Ha-
Ny4aessan B ToM CNyYae, Korga obnagaiolive IHepriei 3apREeHHbe YacThUL NOORERrainTCA BO3DeHCTRAMN
CHMBHOTS ANEKTPUSECKOND MNK MATHWTHOTS NONA, HANRWMED BONWaK aToMHBIX A0EP.

2.6 paBHOBECHE IAPAMEHHLIX YacTry, (charged-particle equilibrium); Yonoewe, npW KOTODOM KMHET K-
HECKAA JHERTMA JApAMEHHBN HacTIU (BEa yHaTa IHEPriv NoKoA ), NDOHMKSIOWKMY B BECHOHEYHD Manke ofom
CENYYASKMOND MATRPHAND, PABHE KAHETHYECKON IHEDTHIA JADANEHHEIX YACTHLY, ACKOGALLME W3 3TOMD 00LEMA.

2.7 koadhhuuMeHT HEpABHOMEBPDHOCTH goakl (dose uniformity ratio): OTHoWeEHKE MAKCUMANLHOT K
BAMHMBMANEHOMY JHAYEHKIO NOMMOWEHHoH 403kl B 0DNyYagmMom NponyKTe.

2.8 poaumerp (dosimeter) [MNpubop, KOTOpLIER Nod BoadeRkcTEHeM OBNYYEHMA QEMOHCTDHEPYET KONK-
YECTEEHHOE WAMEHEHNWE, KOTOPOE MOWHD CBAIETL © NOMOWEHHDR A03I0H B GaHHOM MaTEpWane, Wononsaya
COOTEETCTEYIOWWE HIMEDWTENLHEE NDHBODE M NPOUEIYDGI.

2.8 peakuns goausetpa (dozimeter response). BocnpoMIscqlMelit KONMYECTESHHEIA DAGHMaLNOHHEIA
pDerT. KOTODbIK BE3MEIETCA 8 J0IMMETRE BOZOSACTEHEM CNPEQENEHHDH NOTMOWEHHOR 003k,

210 poaumeTpr4ecHan cuerema [dosimetry system) CHoTamMa, HCNONeIVEMAR ANS ONpESeneHH A no-
FIOWEHHDR 0036, COCTORAWAA KA GOIHMETPOE, MIMEPUTENLHOR annapatypet ¥ COOTBETCTBYHILMX ITAN0HOR,
8 TAKHKE METOOWE NPHMEHEHMA J3HHOA CUCTEMbI.

2.11 angxTpoHHO? papHoBecHe (electron eguilibrium): PapHoBeckE 3apAkeHHBIX YacTid (o, 2.8], npW
KOTOPOM JAPAMEHHBIMN YACTHUAMKA ARNAINTCH INEETROHE, NPUB0AKMEE B OBMKEHNE DOTOHaMM, obnydan-
LM M MaTEpWan.

2.12 pedepeHeHLIFN 3TaNoOHHLIA aosumeTp (reference-standard dosimeter): JoavmMeTp BRICOKOM Me-
TOONOMHHECKOrD Ka4ecTea, MCNoNbLIYEMER B K39SCTRE ITAN0HE ANA PEeanHs3auqdy MeTponoriyeckon Npocne.
HHBIBMOCTH A0 NEPEMYHELY ITANOHHEIX J0IWMETDOE,

2.13 noBTOpAEMOCTL PeIynNLTaToR MaMepennd (repeatability of results of measurements). Xopowasn
COMMacoBaqHocTe MERTY Pe3yNETaTaMM MocNeAoEaTeNbHLIX HIMEPEHA OOHOR W TOH Me WaMEDASMON DEnn-
YiHBI NEE BENONHEHAW BOEX CREQYIOWMEK YCMIOBKK: HCNONBEIOEAHWE OOGHOR K TOW ¥ NPOoOUSOypEl H3MEDSHAR,
HIMED2HKWA NPOBOOMT COWH W TOT ®e ONepaTop, MCNoNEIYeTCcA OOWMH W TOT #E WIMeDWTENEHLEA NPUEop &
HEWIMEHHEX YCMOBASY MPWM HEHIMEHHOM M0 DACNONoEEHRN, NPHYEM HIMEDEHKS NPOBOGATCA B TEYSHHE
KODOTKOMND NPOMERyYTEA BOEMEHH.

e PHEMBEYEHHE— FTH YOLMOENA HAIEIBAHTOR #YCNOBHAAME NOETOPREMOCTIAY. nDETDFIHEMI'_'II:Tb mockar Beite Bil-
paseHE KONW<ECTEEHHD C HCNONE308aHMEM QMCNepCUe PEIYNETATOE.

2
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2.14 poCNpoMIBOOMMOCTE PEIVNETATOR HamepeHHH [reproducibility of results of measurements): Xo-
pOWAA CoMMacoBaHHOLTE MENTY LEXYNETATAMM NOCNSOCBATENEHLIX MIMEDEHHA OOHON ¥ ToW e M3MERREMON
BEMNWYMHE NPK 38MEHE. NPMHLWNE MY METCOE WAMEDEHKN, CNEpaTopa, WAMEeHTENEHOMD NpWESpa, MeCTa ero
PAIMELLEHNA, YENOBUE NPUMEHEHKA 1 BREMEHH TIPORESEHHA MIMEQEHNI,

Mpumedadne — KOppekTHOE ONPE0aNEHME BOCTIROMIBEOIAMDCTA TPEGYET NEPEMMCNEHWR VENOBWA, HOTODLE
MEHANWCE NPA NDDEEOEHKK MaMepaqrl. BoonpomasoguMocTs MOseT ObiTh BEPEMEHA HONMHECTEEHHO B TEOMUHEN OWC-
NEPCHK DEIYNLTATOE. B JaHHOM BOHTERCTE NOO DE3YNETATAMM HIMEDEHWA CNEOVET NOHHMATE NCNDEENEHHEE PEIYNSTATEL.

2.15 paboyni goaumeTp (routine dosimeter). Joanserp, EanUGpORaHHEIR NO REPEMHHOMY, pElenetc-
HOMY UMK BTORHHHOMY ITANOHHOMY J0IHMETRY M WCNONLIYEMBIE NHA NOBCEIHEE BN WIMEDEH AN MO MO Es-
HOW 003k,

2.16 mogenUpyiolMd npoayeT (simulated product): MaTepwan, CECHCTEA KOTOROMD OCNadnATE 1 pac-
CEWBATE HANyYeHke BNHINH K aHaANOMM4YHBIM CRCHRCTaAM 0BNYYIEMOoro NPoOYETa, MaTepHana Wi BelULecTea.

217 npocnexneaemMocTs (traceability): CRoRCTRO peayNeTaTa KIMEDEHWA MNY IHAYESHWA ATANOHA, No-
IRCMAKLES COOTHECTH YEAIAHHER DEIYIETAT KWNKM IHAYEHRE © YCTAHDBRNEHHLIMA PEfepEHCHEME JHA%EHAA=
Md [COOTEETCTEVIOWMMIA, KaK NPaBAng, HALWOHANEHEBM WTH MEXIYHAPoOHBIM 3TANOHAM), MCNONLIYA HENpE-
Pl BHY IO MOCMEOoEATENEHOCTE CRWYEHWR, K3MO08 M KOTODLIX HMEET YOTaHOBMEHHY IO HECNPEdeneHHOC T,

218 sranoHHLIA So3WMeTp-nepeHocYdK (transfer-standard dosimeter). JosdMeTn, 4acTo AanNAKULLHA-
CA pEQELEHCHEM ITANOHHBIM JOIMMETPOM, NPHUIOGHLINR ANS TRPAHCNOPTHPOREN MEKTY PAINAYHSLIMA MECTONO-
NOKEHWAMA, NPWMEHRIOWWACA ONA CPABHENKA PRIYNILTATOR WAMEPEHHA TOMMOWEHH0R OOk,

2.1% TpanavTHan goaa (transt dose): Nornowessas 0o3a, NONYHeHHan NPOOYKTOoM (MNK ACAHMETDOoM)
BO BpEMA TPAHCMOPTWROBEM W3 NYHETa OTNDAENEeHWA O0 MEeCTa pacnofoseHEa YyoTaHoBR AnA obnydesns
KW, B CNYYae NPpYMEHEHHA NOGEMKEHDE YCTAHNOEKK Ona obnyuerMa, Korga yeTaHoBKa NepeMellasTor 13 He-
paboden NonoxeHa B patodes W oSpaTHo.

220 neonpeneneHHOCTE (HamepeHda) (uncertainty (of measurement]). MapaseTp, CaAIanHER © pe-
IYNLTATOM HIMERBHWA M RADAKTEPHIYIOWME JHCNERCHID JHAYEHHA, KOTOPYH OBOCHOBaHHD MOMHD Gbing Bk
CTHECTH K MIMEPASMON WA CBR3IEHHOA © HER BENKHUHE.

2.21 peHTreHOBCKOE HanyyeHWe [(X-radiation). MouWanpylowes aNekTROMarHKTHOE HaNYYEHKE, BKNK-
HADLWEE KAK TOPMOIHOE KINYYEHWE, TAK W XapakTEPUCTUHECKDE MANTYYEHWE NpK NEPEXTOE 2TOMHEIX INSKTPO=
HOB Ha GOMNes HHU3KWME YPOBHK.

2.22 oeraror (residual): PasnocTe Mexay HaAbDMOOaeMEM IHEYSHWEM M IHAYEHAEM, DACCHHTANHEIM C
HCNONEIOBAHKMEM DETDECCHOHHOK MODENH .

2.23 uenesan aoia (target dose): MNornoweHHan gosa, NPe0HasHaYeHHan ans NpegcTaEnmowens mH-
Tepec 0beEMa BHYTPH obnydaesoro obpasua.

MpumaysaHne— ONPEOENEHUA SPYTHE TERMHHOE, MEMONLIyEMLE 8 CTEHOE0TS H MMM OTHOWEHWE & Da-
OABUMCHHEIR WIMEDSEHHAAM W GOZMMET DHK, MOXHO HBATH 8 [B]. OnpeasnsHwA B [9] cosMEcTaMel © onpageneH AR B [10];
FTOT QOKYMEHT MONET MCNONLI0EETECH B KBYECTHE AMsTepHaTHERAIA.

3 3HaYeHHe W NPUMEHEHKWE

3.1 HacToAwWiA cTaHiaapT gaeT obWwyIio OpHEHTHPOBKY B BONpOCaX A03HMETDHK QNA JHCNEPUMERTOR C
MALLEBEIMH H CENECROXSIARCTEEHHEME NPSOYETAMA, BENDHAA TAKEE NPEACTABRNEHHE DEIYNETATOD IECMEDH-
MenToR. B woccnenoBavnay, sacamiumxcs aherTeEHoCTI oiNyYeHMe MHWEEEX W CENBCKOXOIARCTREHHLIX
NPoAYKTOB C Uensi NOMy-eHMA ONpegeneHHons NonoMHTenbHorn peayneTara, HeolxooMmMo OnepypoBaTe
pPRANAHHLIMA X3PAKTERUCTHEAMK NOMMOoWEHHEX Q03 B X008 DasNWYHbX JKCTEPUMEHTOE C PAINKYHEIMA Npo-
GyETamMu. Hanpumep, NornoWaiian 0osa, HeoDx0duMan ona cTepHNHIaUNE HapeIanHblx ByCoqroe PpykTos,
IHAYKHTENEHD MEeHBLLS NOMoWeHHEK J0a, HeobxXoddMe And GeIasTHRALWK HEKCTOPEY NaTOMeHHLIX BaKTe-
PHF B MACe WK ANA obellapasrBaHdR CReyui.

Mpumedyaduwsa — Mpruepann Baxtss athherToe AbnyYsHIR SANAKTCA: NOOABNEHWE MUIHECHOCoDHB
neees: BAXTEpHA, BHEYCOE W NapadrToR; dUTotaHMTapHan obpaboTra (Ranpukep, gearHdErUrA DpyEToe 1w OROwen|,
NpPE20TEPEWEHNE NPOPACTAHNA, 3080HEA COIPERAHNA; HIMEHEHWA B XMMHHECKOM COCTASE NPOAYETE, MIMEHEHME KaYe-
crea npogyeTa. JansHefwes pRccHaTpedHe anax >hiiekTos HE NREOYCMOTESHD HECTOAWMK CTaHIapTom (oM. [11—14]).

3.2 B paMHoMm pyKoB0OCTEE NPEGCTARNEHa MHDOPMAaLMA, OCEBLYAILLAA METOZONoMAK | cnocol npea-
CTARNSHWA PEIYNETATOR MAMEDEHMG NOMOWEHKOA 400k PALWaLKK, KOTOPEIE 0BECNeYMBaINT NORTOPARMOCTE
B IHCTEDMMEHTAX, NPOBOOHMELX DANHYHBIMK MCCNEA0BATENAMKA, C YYETOM TOMD, YTO CTeneHb Guonorvqe-

3
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cHoro adiiekTa MOMET 3ABMCETE OT PAINMYHED DAKTOROS, TAKME KAK THN MCTOUMHMEA MANYUEHWA, MOLWHOCTE
MOTNOWEHHDE 0361, AHEPIMA WINYYEHKA, COCTOAHKE OHDYHAIOWEN cpedkl B NPOUSces 0BNyYeHUA, TH Wo-
NONEIYEMOTS NATYHEHWA,

Mpumesadws — PIETOPE, HOTOPEE MOMYT BNMATE HE PEIYNETAT B0ANSRCTENA MINYHSHNA HE CENECHONOIAA-
CTEEHHLE MPOGYETE, BENE-E0T B SE0A: COPT, BHO, PAZHOBMOHDCSTE, MUIHECTORKOCTE, BPEMA XPEHEHWA, HCAOOHOE KEqe-
CTED, COCTORHWE CRENOCTH, TEMOERETYRY, COAeueaHne Bnans, pH, aug ynakoek, yoNoBWA TREHCNOPTHDDELM W KPAHEHHA,
XorA endaqHee 3Trx drakTopos He 0oy OAeToR B AHHGH PYROSOOCTES, OHW QOMEHE YUMTLIBATECR NPH NNEHAEOEAHME
ICNepaeHTos (ca [11—14]L

3.3 JecnepdMesT Oomed OBecneYHEaTh MaKCHMaNbHYK pPasHOMEpHOCTE obnydesdds obpasua.
Ha npakTike NornoweHHan Aoaa 8 ofpasye SyneT BapeHpORaTE B HEKOTODBX Npejenax. Jna onpegensHmqa
YPOBHEN, NONCKEHKA W BOCNPOHIBOOWMOCTH MAkCHManeHon O # MusuMansHol D nomowesHbx 002
ONA JAHHOID NepeYHA XapakTepHUCTHE JKCHSpUMEHTE WCRONLIYVETCA NECCTDAKCTEEHHOS PACNPEARNEHKE MD-
MMoWEHHoR 003k (KapTa NoMmoweHHsx 003). Jo3MMETRE, KOTOPRIG WCnOoNeEIVIOTCA ONA NONYYeHUs RapTel
NOMNOWEHHBEIX 003, O0HHE BTk paboTocnocobyel B MHTEDEANAX 003 W PAOMEHTOR J0a, OnuakMx k Tem,
KOTODRIE CEMOR0TCA B 00nyyaenex oSpaiuax.

3.4 MNoneaqyd HRbopMauyMio o pacnpedeneaHin NorNoWeHHoR 00akl & 0GnyYeHHon obpaaue, B ooobe -
HOCTH BENMEKM rpaHKL pasgena MaTepyanos, MorfyT 0aTk TeOPETUYECKHE pacyeTsl (oM. [13]).

4 ¥YcraHoBkM Ans obny4eHua u Buabl obpaboTkm

4.1 Tunel yeTavoBoK ANA oGnmyYeHHA

B pauunom cTadgapTe paccMaTpMEaioTen YOTaHOBRM, B KOTODRIX ANA UCCNEO0aaHMA BIWAHUA WOHAIuDY-
KILLETD MBMYYEHUA HA MYLLEBRIE ¥ CENECHOXOIANCTEEHHEIE NPORYET B WCNONEIVHOTCA TAMMA-MANYYEHHE, DEHT-
rEHOBCKOS {TOPMOIHOSE) MINYHEHWE 1 YCKODEHHBIE ANEKTROME.

Mpvwmavadwe — B pazpanasdud b 0sercA LDanoad 0b30p TMNOB YOTAHOSOK ANR 08Gmy<eHrA B i pabogwes
sapakTepucTig. Paboqws xapakTepucTisy MCTOYHMEGE pEOHEULWMN, Bid Paawadny, SHeprvs oToH0E AW anaxTpoHoE,
pEIMEDE! H MNOTHOCTE 0BPE3Y0E, NoOESprasMble DOMyHEHHKD, — BCB 3TH HakTopel BNWAKT HA NPOLUBCE ROrMOWLEHNA na-
OEOWST MEANY-EHRA B 3E0NSpMMEHTaNLHEY obpazuas. Mecneqosaranam, HE IHaKOMEM G pa0o<d e XapakTepucTRRaME
METOMHAEGE MAMHEHRNR, YOROWTENERD PEEOMEROYETCR NEPE] HEYANDM 3KCMEpHMEHTOR DIHASHOMUETECR © COOTESTCTEYHI-
LLARM CORINOHHEMA MaTapranami [16—24].

4.2 ABTOHOMHLIE FAMMA- W PEHTIEHOBCKWE (TOPMOIHLIE) OBNYYATENH C CYXHM XPaAHMMMLEM

B HacToAwes BpeMA B GoNBLUMHCTES WCCNEACEAHMIA, NPOBOOMMEIX C MTHLLEBEMK W CEMNBCKOX0IANCTBEH-
Hia s NDOOYKTaMH, MCNONLIYIOT raMma-obnydateni wa ockose 2GS WKk Ha ocHoae “YCo, a Takwe pewT-
FEHOBCKHE (TOPMOIHEE) ARTOHOMHLIE oBNyyaTend. 3T YCTAHODEM JMQAHWMDORAHE. CRUHLOM (MM DEYIAM
MNOOXOOALLMM MaTEQHANOM C GONEWIMM STOMHEM HOMEPOM) 1 0GEYHD CHAEMEHE MEXAHUIMOM ONA NeDEME-
LEHKR KOHTeAKepE © 0FpaIUEMK OT MECTa JArpYIHA 00 MECTa oBnyYeHIs.

Ik pPHMMBEBYHEHHE — Hax NPEENND. dETOHOMHBIE FEMME-CIELI'I:'"'IEITE'HI."I C CYEHM EDEHETAWLEM AMEHIT OIrpaHAYeH-

HBIA OEREM Kameps AnA abnyusrda. 31o7 Tun obnyyatens snaccadwgupyartos gz AMSIE Category 1., Salf-containad dry
storage gamma irradiators [25].

421 B apToOHOMHEY raMma-obny4arenax NprMeHAioT Kpyropoe pacnpenenaHie necTodHrgkne ane obe-
CHREHEHHA PABHOMEDHOMD MOMYHEHAA NOMMCWUEHH0A 003 OTHOCHTENEHO LEHTPE, B KOTOROM MoMEeLasTca ab-
ny<aeiisid obpasy,

4 2.2 Opyrod meTod NonyYeHus papHoMEpHoN 003s B 0Gpasue Ny MCNOoNBI0BaHKK TaMsma- ¥ peHTre-
HOBCKWE YCTAHOROK COCTOMT B TOM, YT00L BOALWaTE KOHTERHED C oDpaluom B NoNe MWanyYeHna © oMo
MoB0JOTHOND CToNa 0GNyYaTtans.

4.3 ABTOHOMHLIS FAMMA-OBNYYATEN ¢ BOOAHLIM XPaAHWIA LjEsM

OGnyyeHre oDpaILoE MOMET TAKKE NPOBOOWMTLECR B BOSAHOM raMmMa-ctnydarena. B 3THx YCTAHOBKSX
HMCTOHHWE AIMYYEHWA HAX0OWTCA B XPaHWNHWE 8 BXOE MOCTOAHHS JKPAHWDOBAHHOID pesepByapa [0BbiHHD
FAncNHeHHore Bogoi). Obpasysl ona obnyyeHKa NoMeWanTca B BOGOHENPOHRLAEM YD KAMEPY 1 B HER OfYy-
CKAKNTCA B BOOY PAGOM CHCTOYHAKDM HINYyHeHHA,

Mpumadasne — 37or Tan cimratenn knacocidwunpyarcA kak ANSl Categorny |l Self-confained wat source
storage gamma irradiators [26]).
4
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4.4 KpynHomacwrabHee raMmmMa-ycTaHoBKA ana obny4eHnna

MamMmMa-obnyYeHne MCCnegyeMbix 0Spasyos BRINONHASTCR TAKE HA KPYNHOMACLWTabHeX obnyqaTens-
HbiX YCTEHOBKAX © XPaHAMTALEN CYXOMND TWNA WK C BOOAHLIM PEIgpeyapon. B aTHX YCTAHOBKEX WCTOYHIK
WENYYEHWA NPEACTABNAET cofol HaBop cTepwHeH, comepwawmx “OCo 1 cnocoBubix onyckaTecA B Bonbwyio
CONyqaTenkHye KaMepy | NOIHUMaTECA W3 Hee. MNpd BOJIBPATE U3 HaMepk ANA 08NYYBHHA HCTONHWE IHPAHK-
PYETCA BOACE (BOOAHCE THN) MNKM NOGXOOSWWA MATEDHAN0M C BONBWMM aTOMHBERM HOMEPoM [CYX0A THO), a
TaKe ShousK cnocobamiy.

Mpumevadwea — 3ty nans ohmesaraned enaccahuruapyoTos kar ANSE Category 1Y, Dry storage gamma
irradiators [27].

4.4.1 Pexum HenpepsiBHOW paboTi

CHBNHEA METOR COMYYEHWA KOHTEHHEPOR ¢ 0B0aIUamMK, HaX0OAWMKECA Ha BOHBSHEDE, 3AKNKYAINTCA B
TOM, 4TO ANA Monyyedna Bones pasHoMBDHOR NOMNOWEHHOR 003k KOHBEAED COBRPLIEET OOMH 0DopaT MK
Gones BOKDYT LEHTEANRHOMD MCToUHMKE. Korfa obnyuartene He #CnofsIyYeTod, MCTOUHKE HaNyJeHHa H3BnaKa-
8TCA M3 KaMEDR ANA OANyYaHWUA.

4.4.2 NopuroHHLIFR PexKM

ANETEPHATHEHEIA NOAXCD 3AKNICYAETCA B TOM, 4TS KOHTERHEDE C ODPaIUAME NOMEWAKTCA B KaMepy
Ona 0DMyYeHHa B TO BREMA, KOMOA MCTOUHME MANYY2eHAA JHPAHMPORAH, NOCTE Yard MCTOYHKUE NeépeMellaeTch o
pafoqee NONoOMEHME HA BpeMA, HeoDXoaMMOe ONA QOCTHUMEHMA MENaemol NornoweHHoN 0ok,

4.5 ANeKTPOHHLIE H PEHTIEHOBCKME [TOPMOIHLIE] YCTAHOBKH

4.5.1 3nekTpoHHLIE YCTAHOBKHK

MCToMHWER ANeKTPOHBCMS nanyYeHda (¢ adepraed anektponce bonee 300 kaB) npeacraenqmwT coGoR
YCHOPWTENH NPAMOTND DERCTEXR (YNPEEMASMBE DaIHOCTLHD NOTEHUHAN0E} WK HENDAMOND GedcTenA (¢ CB4Y-
reHepaTopomM ). Mons WanyYeHUs A3EACAT OT *apaKTepUcTHE W KOHCTRYELME YCKOPpWTENSR. K TaKKM XapasTe-
PHCTHEARM OTHOCATCA NADAMETDEI ANEKTEOHHOM MyYKd, 8 WMEHHD, CIEKTD IHERTHK ANSKTPOHGE, CPEaHKEA TOK
ANEKTPOHHOIS MyHKa W pacnpedenesne ToRa Myysa No NoBepXHocTi NpodyKTa.

4.53.1.1 ¥okopWTanu, K3k Npaenns, opMUpyIoT YakrA NyYok aNexkTpoH0E, KOTOPLIA 3aTeM paccereasToq
TaKM oBpazon, YTobsl OXBATHTE BOK WAPAHY KOMBEAZDA, HA KOTOPOM HaxX0AATCA obpaaukl, nognexalne of-
MyHEH. PACCEAHHe JNERTPOMHOMS MyYKa MOWET OCYLWECTBNATECA G NOMOLWLK MardKTHOM CraHepa (myTem
DEICTROMD CRAMMPOBaHHA NYYKa, T.6. NyTeM DRCTRLX NOB0PoTOR B Ty H GPYIYHE CTODOHY ), 8 TAKHKE C MOMOLELI0
MATHAT Ml JeOKyCHMPYIOWIAY NHHI KNd PacCceqBanwny donsr

4.5.2 PeWTreHOBCKaA (TOPMO2HAA) YCTAHOBKA

FeHTredoBCKMi (TOPMOIHOR) FeHEpaTop BepabaTe BAeT EOQOTECEONHOB0E INEKTROMATHMTHOE Wanyde-
HIKXE, KOTOpoE NogobHo ramMma-wanyHesdn pagruoasTHEHLIX W30ToNoE, BNWAHWE 3THX BUO0E MINYYEHWA HA
CONYYARMLIE MaTEpHans B OGWEM OOHHAK0B0, HO CHW PAANWYAINTCA CROHMA IHEPrETHYSCKMMY CIeKTRamMM,
YITMOBEIMA PRCPEOENEHNAME M MOWHOCTER D03k,

4.5.2.1 SnesTpOHB CORBSPLUKIT YCKOPEHHOE DBHKEHNE K METANNMYSCHON MALLIEHA, WNH SKOHBERTEDY D,
COSMAHHOMY K3 METANNA ¢ BONBWHM aTOMHEIM HOMEPOM (0DeMHD M3 BoONadpamMa |WNK TadTana). CTonkHO-
BEHHE INSKTOOHOE © MULWEHLK CONPOBMNKGAETCA reHEpaLMen pPEHTIER0BCKOTD (TODMOIHOTS] HANYYeHHA C
WHPOKWE HENDEPEEHLIM JHERTETAYECKIAM CNSKTROM.

4.5.3 TpancnopTipoBea oBpazyoB

COpadus ODEYHO NEpEMELLAKTCA B PagWaUWOHHOM NONe ¢ NOMOWED KoHeahepa. Ma-3a yakoro yrnoeo-
o pacnpeqenaHda HaNYY4eHuA NPYMEHEHWE KOHBEREDCE ONA TPaMCNOPTHRCRKH oBpaiuoe B NONe Wany4eHkA,
No CoADHEHWED CO CTATHYECKAMK CHCTEMAME OBNYYSHMA WNK CUCTEMAMA C NepeEMELEHHEM 0GRaIU0e BHYTPM
IAMPYIHK, YIYHIWAST PABHOMEDHOCTE 003kl N0 oOBEMY 3arpyase.

4 .54 bonee geTansHYI0 KHOORMAUMKD 08 YCTAKOBKAX © INEKTRPOHHBEIM My<E08 W PEHTIGHOBCSKKE (TOpD=
MOAHBIX ) YCTAHOBEIX M DEXMMaY MY paboTsl MOMHD NONYYNTE B [4—E8].

5 XapaKkTepMCTHKKM MCTOYHHMKOR M3NY4YeHHA

5.1 MNamma-obny4arenn

2.1 VleTOUYHME HanyHeHKs, NPUMEHSEMER B TaMMa-YETAHOBKAX W DaCCMATPHBAEMEIA B OaHHOM pyRo-
BOACTEE, COCTOMT 00BIMHO H3 TEDMETAINPOEHHLIX JNEMEHTOR, COIepMaLLMK BHYTPK “Co wnk "7 Cs, npea-
CTaEnAwWwMx cobol, Kak npasuno, HAGOP CTEpEHER W 0DpaZYIoLLMY NNOCKYID MNK UMNWHADWHBCKYID DeLeTry
MMM HECKONBKD TAKKX DELWETOK.

il
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5.1.2 KoGanet-60 wany4aer QoToHsd C ZHCEPETHEMA AHSYEHHAMA 2HepTH NpHSnHanTensto 1,17 1 1,33 Mab
NEHMEDPHD COMHAKOSOR BHTEHCHBEHOCTH. Lleaui-137 nany4aeT DoToHe © 3Hepriel npemepso 0,662 Mal [28]

5.1.3 Nepuogel nonypacnana "*Co u '97Ca perynapHo NepecMaTpreanTca W pesynkTaTe obHoenaoTcA. B
NOCTEgx MyENuKaLMAK NPKBCOATCA JHaqerHa 1925 20 + 0,25 cyt ana 9Co v 11018,3 + 9.5 cyt ana 197 Cs [29].

514 OnA ramMmma-ucTodHKKEOR BOMHCTEEHHON HIBECTHON NOWHAHON HIMEHEHMA YPORHA padMal«K ap-
NABTCA YMEHBIIEHWE SKTHEHOCTH, BalIRIHHOE DRAMOAKTHEHEIM DACHAN0OM. 3TO YMEHELLIEHAE SKTMBHOCTI UG-
TOHHHES, KOTOROE BEIHYELAST YEENKYHMEATL BEMA DEGNYHEHAA GNA NONYHEHWA OOHOW 1 TOR ME 003kl, MOMET
BhiTh BWYACIEHD MMA NoMYYeHs C NOMOWLED TAENHL, KOTORRME cHabxaeT noTpebuTena npoMansqnTens ob-
nyqarena [3].

MpuumedadH e — HaBuMUCHEHNA BEPEMEHE PACTAGE MOTYT HENMHMTECH NOMPELWHOCTA, BeIIBAHHEIR NPH-
CYTCTEMEM [ASHOBKTHEHEX NPUMECER B MCTEHHMKE PAOMALMY (Hanpamep, Hebonswos anwsectes 13908 war npemack
137
g 'Cs)

5.2 JNeETPOHHBIA YEKOPHUTENE [PERHMEl FEHEPALUMH 3NeKTPOHOE M PEHTIEHOBCHOMD
(TOPMOIHOrD) HaMyYeHKHA)

59.2.1 Ong anexTpoHHOrS YCHOPHTENR OCHOBHLIMKA XaPaKTEpHCTURAMKA INEKTPOHHOMD Ny4Ka ABMAKTCA
IHEPIETHYECKMA CNEKTR INEKTPOHOR, TOK NYYEa M, B 3ABMCHMOCTH OT KOHCTRYELMM, MIHOBEHHEIR {MMIVTLC-
HilH) TOK C© YE23AHAEM ONATENBHOCTH MMNYNBECE W YacTOTH chegosaqds (ca. [4], [5] W [307).

5.2.1.1 B yCKOpWTENAX NPRMONS O8RCTEHA MCNONGLIVIOT BECOKOBONETHBIE MEHEeRaTopRE NOCTOAMHOMS TORA
WA MMMYTIBCHOM HANDAMEHWA] NDM 3TOM INEkTROME 0GLIMHO YCXKODAIOTCA 00 IHEDTHA, HE NPEROCKGOALLIMX
5 MaB.

5.2.1.2 B yCRODWTENAX HENPRMOrS JeACTEWA MCNoNB3YHST BEICOROYACTOTHbIE INEKTROMATHWTHEIE BONHBI
WMNK WCTOYHAKA NepeMesHorn Toka CBY wnv ¥BY Ouanaioda Ang nony4eHnA anekTpoHos C© SHEprHed, kak
npaewns, o 3 MaB go 15 MaB.

5.2.2 B peHTreHoBCEMy {TOPMOIHEIX] YCTAHOBKEX, KDOME XAPARTEDHMCTHE, NEPEYKCNEHHLIX B 3.2.7, Bam-
HOW XBpaKTEPMCTHEDA ABNABTCA KOHCTPYEUWA MHLWEHA, CIyHaEWeR gna neHepaudd peHTTeH0BCKOND WanyYa:
HHA. XOTA PeHTTEHOBCKOR (TOPMOIHOE) MAMYYEHWE NOXOME HA raMMa-uanydeswe pagwolyinuooe ““Co wnu
137 Ce, Gnaroaapa YoMy BoaaeRcTEWEe 3THX WIANYHeHHi Ha MaTepransl B obWMy YepTax OOUHAKDBD, 3TH BUALI
WAMYHEHMA OTNHYAINTCA CEOVMIA IHEQTETUHECKWMIA CNEKTPAMK, YIMOBLIM PACTPESENEHUEM W MOWHOCTR
NOrNOWEHHSH 003kl HENPpepsBHEIR IHERTETHYECKKA CNEKTP PEHTIEHOBCKOTD {TOPMOIHOND] HANYHEHAA Npo-
CTHPAETCE BANOTE 40 MAKCHMANLHOM AHAMEHHA IHEDMMK ANesTDoHoR, DoMBapaMpyWKE DEHTIEHOBCKY
MULIEHE [2]. B pROge cnydyaee 4nA NOOJapneHda HHIKOIHePreTHYECKoN o0bnacTy cneskTpa HanydeqH4ds (C TeM,
YTOBE YNYYLLIWTE PABHOMEDHOCTE J03k) HCNoNEYeTCA UNeTRaWWA CRakTpa.

Mpumesaduwe — B HEKOTOPLYN CTPEHAK IAKOHONETENGLHD MOKET OMPEHMHUBATECA MAKCHMANEHAA 3HEDMA
GNEKTPOHDE MNW DEHTMEHOECKON [TOPMOZHOM] WEMYHEHUA. NPMMEHRSMB ONA oBnysasnA noTpeBuransoku: nuWess X

NpoOyKTOE.

6 doanMmeTpuieckre cHETEMbI

6.1 JoaHMETPHUSCKHE CHCTEMEL MCNONEIYIDT ONA GNPEegenaHif NormMoleHH0R Godkl, 0DEYHD OTHOCH-
TENLHG NOrNoWEHHoR 03k 8 8o0e. OHKW COCTORT M3 J03MMETDOE, HAMEDHTENEHEIX NPHUBoPOR W CERSAHHLIX C
HAMK pEDEpEHCHEIN 3TANOHCE, & TAKKE O0XYMEHTALME N0 NPAMEHEHNKD CUCTEMEI.

6.2 DoaMMeTobl MoryT OeiTh Pastenetbl Ha Y8ThiPE CCHOBHBIR KNACCE B COOTRETCTEHM C WX OTHOCHTENE-
HEBIMA EA4SCTEOHHLIMA NOKAIaTENAMA 1 OBMacTAMK NpHMEHEHMA, NEQBRYH bR 3TANCH, peMEPERCHBIA 3TANOH,
ITANCH-NEQREHOCHHE W PaGoYHe GOIMMETPEL. MHDODMALKA, KacaoWanca BxIGopa A0IMMETOHYECKAY CUCTEM
ANA pAznAYHbLX NPHMEREHAA, cogepsiuTca B [31]. B DoNBWKKCTEE MCCREgoBaH it ACNONeIYIOTCA paboqre
A0IMMETRE 1 ACIMMET Rl TUNE 3TAN0OH-NEDEHOCYHE.

6.2.1 JoaumeTpil THRA NEPEWYHOND ITANOCHA

OoadmMeTpesl TWNa NEPEHYHOND 3TANOHA YTEEMEOAKT W NOAOEPKHERNT HALUMOHANLHLIE NaSopaTopHM
ATANCHOE © UENBK KANHBPOBEA PagPaudiHHOND CKPYHEHWA (NoONeiR) v ANA KanvSpoBKK JoaMseTpon JpyYIKK
TeNoE. Harbonee YacTo NDHMEHAIOT NEPBUYHLIE ITAN0OHE B BMAS MOMAIAUAOHHEL KAMED W KAN0DHMETpoo.

6.2.2 oaumeTpel THNA pethepeHCHBIA 3TAN0H

AoauMeTDEl THNa pedepaHcHBii ITANOH NPWMEHAKT ONA Kankbposs paaHalMOoHHOND OKDYREHA |
pabodns qosusmeTpos. MprMenbl GOIMMETPOR THNE pepepeHcHBld ITAN0H BMECTE © WX QWanasoHom WIMepa-
EMbIX F03 NpHBegEHEl B [31].

B
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6.2.3 NosvMeTpbl THNA ITANOH=NEPEHOCY WK

JoanmeTpit TUNA ATAN0H-NEPEHCCYME NPELCTARNAKT Co00H CAeLWaNEHD OTODDaHHEIE D0IUMETPE ONA
MEpeEHIca KHEOPMALKK O NOTROWEHHSR J038 W3 AKKPEOWTOBAHHON WM HALWMOHANLHOA NagopaTopuK ata-
NoOHOE Ha KOHEPETHYIO pabodyio ycTaHoaky OnA CBny<eHda ¢ UeNo NogTEEpEGeHHA, YT0 3Ta YCTaHOBKS
YOORNETEOLAET ToeboBamMee NpocnesHeaemocti. Mpr MCRoNbI0BAHMK TAKMX A0IAMETDOR DOMHH Ll TLWATENb-
HO COSMIOATECA YCNOBMA, YOTAHOBNEHHLIE BRNyCkawen nabopatopred. JoaMMeTobl TUNS ATAN0OH-Nepe-
HOCHME MOMNYT BuiTe OTOGDaHE W2 pedepeHCHEY ITANOHOR MNKW M3 PADOMHY O0IWMETPOR, PYKOBOOCTEYACH
KpHTERHAMA, NpHBEDeHHBIMA B [31].

6.2.4 Paboude QOIHMETPDI

Faboume D0IMMETDEL MOTYT MCNONE30BATECA GNA KOMTDONS Npouecca obnyyeHdna M KapTHPOEaMKA §oa
obnyuenna. na Toro 4Tobk MIMEpeHWA BLIMNK HagdEHbMY 1 TOUHBMY, HEoOX00MMoe MCNOoNLI0EATE Hanne-
HALMWE JOIWMETDMYECKME METOOMKM, BEMOYAR Kanbpoery. Mpumepsl pafodnx OCIMMETDOR BMECTE C YKAI3-
HHEM WX OHANA30H0B MIMEDAEMBEIX 003 NpUBEEQEeHLl B Tatmuue 1 W e [31].

6.3 MNpu eebope pabodeld A0IMMETPHYECKEDH CHCTEME, COOTEETCTEYHMUER NPOBOOMMOH Wocneaona-
TENeCEdi paboTe, HeoBXOOMMOD YYHYTLIBATE XAPAKTEDHCTHEM HCTOMHMEA MANYYEHHA H IKCNEPUASHTANEHORA
YCTAHOBKK, KOTODBIE MOFYT NOBAXATE HA NOKAIAHMA SOIMMETDE (HANDAMED, DUANAICH HAMEDABMELX IHa4e-
HHAR NOTMOWEHHOA 403k, TAN MCTOYHMKEA HANYYEHWA, MOWHOCTE A0361, JHERIAK ANeKTROHOE WKW fOToHoR,
4 Tass NapaMeTphl OKpYHAIOLWEeR Cpeanl, TAKHe K3k TeMNapaTyna, BNasHoCTh W OCBSLLEHHOCTE), 3 TAKME
COOTRETCTEYIOWMWE IHAYEHKE HEONPEISNEHHOCTH OTMEYEHHBIX NapaMeTpoE. Bones 0eTansHo KPUTEDMI Bkl
Gopa nepeducnett & [31]. NMpd WCNoONEI0BAHKK ANEKTROHHOM YCRODATENA, BeIGKpan A0IMMETD, BAKHD TaHe
YUNTBIBATE BIAAHME MOWHOCTA NOMNOWeHHOR 003kl (CPEAHER M NHKOBOA MOWHOCTEN ONA KMOYNECHELR Yo8o-
pHTENER), HMNYNECHDR MOWHOCTA ¥ ONHTENEROCTI WMNYNECa (NpY HeoSXoguMocTH).

6.3.1 NpA MCMoNE3I0BaHRA, SOCNYEHBIHKK, XPaHEHMH, BEbiNonHeHRW oCobbix Map NpedocToDOMHOCTH,
Kanuwbpoexe | T. N. 4NA KOHKPETHED pabowix A0IHMETDHYECKMX CHCTEM NOMMHE CoBNoaaTLCA YONORKMA, Wa-
NokeHHse B cradfgapras ASTM vwnw ISOMASTM, a Takke B pekOMEHIAUMAX MAMOTORKMTENA.

6.4 Mpexge, YemM NPHCTYNNTE K paboTe, HeobX0auo NPOHIBECTH KANKMOPOBKY A0IHMETDMYECKON CHOTE-
Ml KanafpoaodHan KpUBEas, NOANOKEHHAA K O0IHMETDY, NONYHEHHOMY 0T NOCTABLWLMES, DOMMHE DaCCMaTDH-
BATLCA MWL Kax oDWan (NpegeapiTensHas) MHBopMaL ke W HE JOTNHHA KCNOoNEICRATHCA GBI HEIABKMCHMOR
MNPOBEOEA G2 NRPAMEHAMOCTY. Kankbpoaxa Boel 38KynNeHHol NapTud A03HMeTRoR A0MHHA NPORIUTECA Ha
NOCTOAHMON CCHOBE YEPES ONPeneneHieie NDOMENYTEH BpaseHi. Taxod KOHTDOME MOMET AMETE @opmy no-
BEDKH.

6.4.1 Noeepka MOHeT BLINCNHATECA NYTEM 0GnyueHMA Habopa oAWMETDOE NPK TPEX PAIHLIX IHAYRHK-
A% G0k (B NPE0enax AManasoHa KanMbpoBkK), ¢ UCHoNEIOBAHWEM TOMD He NepwaTend OoadMeTpa, 4To M e
Cciydae conydeHua npY KanyuipoBre, W NDW PAIMELLEHMH A0AMMETDA B pedepeHCHOM NONMCEEHKIA © HIBeCT-
HEM IHAYSHMEM MOLWHOCTI 003k, 3TH SHAYEHWA 003k 3ATEM CPABHMEDIOT CO IHASSHUAMM, BErMCTIEHHLIMK
Ha OCHOBE MOKATAMWA 0BNYYEHHBE JOIMMETPOR W YEAIAHHOW ONA HuX oyskyun oTknuka. CoBnaigHue pe-
IYNLTATOR B TPEX TOMKAX B NpEOENaX HeSNPeaengHHOCT CUCTEMEl CNYXWT NOOTEERHEIE HUEM NDEEMNEHOCTI
PyHELMIA OTKNMKE.

6.4.2 MasmepurensHbie NpAGopisl

MamepuTensHblid NpHE0D RENSETCA HEOThLEMNEMON 4aCThie J0IMMETDHYEBCKOH CHUCTEMl, BCNeacTRHE
YEro Kankbpopka J03MMETRHYECKOH CUCTEMEI BONKKHA DbiTE YEAIAHA C KOHEDETHLIM Npubopom. KanuGpoeka
CHOTEME! C OOHKM NPKOCEOM HEOSACTERTENEKE ONA gpyrore Npubopa. Brnusmue mobbix HaMeHEHHR B Hame-
PUTENLHOM NPUDopE WINH £r0 PeMOHTE GONHHD BbiTh HAANEMAWIKM 0DPAA0M OLEHEHD.

TaGnuua 1 —lMNpusepe pabodnx goassatpos [31]
Pafouas pawecTss 01MMETpE 1 OeananoH o suepnamoau Coninaussii
i HimepurensHud npeion :
Hra TE marnoWweEnHeE gate, Mp BEEYREHT
ANEHNH AMNF cnekTporeTp 1— 108 [32]
MonEMETANMETIRDUNAT YipfanTaecEHi CNERT potporomeTn 102 — 108 [33]
ToHaLETaT Lannanozsl Chextpodaraomarp Sx10? — 3x103 [34]
Tepmonsma-HEceHTHRIA [TIO) TapsonmOMUHECLUSHTHLE CHETEBATENL 1— 108 132
Mraxks va dropugd NMTRA ByopKMETD 50 — 3x10° 38|
T
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OrorvaHue mabnuge: T

Pafiauer BEECTO0 0SS ETHE 0 1: T FEranason MIMEpEEsDR COE N BdHEA
DA TEARHSIA npubap 2
BT Tdn FOrrCHUEHHOA G0k, F|: AQEYy eEHT

Paguaspomiss nnedsd, pactec- | OnmaHecsrd cness pogoToseaTp 1107 [346] ,

Pl W CNTHSECHME BOMHD OO [37], [38]

Pacreop cynedhara uapHa MoredunomeTp v Yd-cnekrpodoro- Bx 102 — Sx10? [35]
METD

Pacreop Ppuse Yip-cnagkrpodboTomeTp 20— 4n102 [40]

Facteop staHona B anopbeqions | CnekrpothoToMeTp, UBSTORDE THTPOBE- 10112 _ 2x108 [41]
Hug, BY-nposogumocTs

Ha gcaoess MOM-TparamcTopa NEKTPOHHEIR CHMThIBATENR 1 — Ze1? [42]

MNpH KaNUTANEHoM DEMOHTE MOMET NoTpeboBaTLCA KOHTDONE KANHEPOBKK [HanpWMeD, Npoyedypa no-
BEPKA] HOW NONHAA Nepekanibposkd J0IWMET DHYECKDH CHOTEMEL. Tlepad HCNonNeI0aaHen Npubop Aom=eH
KAaNWBpoEATLCHA TAMM CcBpaiom, 4Tobk ofecnedTe NPOCNERHBAEMOCTE § HALWOHANEHOMY WITH MEMIYHE-
pogHoMy 3Tanouy. PYK0ROOCTED MO KankbpoBke CNexTpooTOMETRE, NPYMEHAEMOD B PAANHYHLIX BNy 0o-
AHMETRHH, NPWMBOOHTCA & [43].

6.4.3 MNpoueaypa KanubpoBKK

Mpouedypa aNWGROBKK B OCHOBHOM 33KMCHAETCA B oDNyYaHMK J0IMMETDOR HABOPoM M3BECTHBIX 03,
OXEATLIBIIOWAM HEOSHOOQWMEIR JHANA30H 003, CHUTLIBAHKK NOK33aHWA 0BNYYeHHBIX OOIMMETDOR C NOMO-
LWikkD KRNAGPOBAHHMONS MIMEPWUTENLHOMND NPUEoRa M NOCTROEHA DY HELMK OTENHES (KanAOpoBosHOR KDHBOH],
MoopobHocTd oM. B [31].

6.4.3.1 Kanubpopo4Hoe oBnyHeHnE DOIMMETROR

OoavseTpot oBNy4aoT B OManalode 403, HeCHonbKo GonblemM, YeM  J4anascd WaMepRemMblx 003,
HendHedhei  Xapakmep GonbWWKCTES DYHELWA OTENHMES 0aHaYaeT HenpuesnemocTh JIECTRanonsuui.
0N\ AvanaloHa Go3, MEHLLIEND OOHOH OeKankl, ACHONEIYET, KK MAHWMYM, YETRIDE IHaYeHA 003k, obpazyio-
LWMX apudMeTHecky0 nporpeccuis (Hanpsmep, 1, 3, 5 1 7 klp). Ans ogranazcua noa, DONbWero oOHol Jeka-
Obl, MCMOMNLIYEIT, N0 MEHBLWEA MEDE, D IHAYEHWA J03sl Ha Jekany, NoWHemM Tak, STobbl oHd oG pasoBRIBanA reo-
METEHUECKYID Nporpeccid (kanpusep, 0,1, 016; 0,25, 0.4 063, 1.0; 1,6; 2,5, 4.0; 6,3; 10 kl'p anA oeyx nexag).
OnA Eawgoro aHaYeHWA 0360 MCNONE3IYIoT 200D SoaWMEeTRoR, BRNIDHAI0WWY B c2bA oT 3 00 5 JosHMeaTpoa.

6.4.3.2 BHEWHWE yCNoBHR

Y BONBUKHCTEA A03MMETDOR OTKNME H3 PadHaUWOHHDE BOIOEACTBKE 3aBUCHT OT BHELIHHX YCIOaKH,
Takyx Kak TeMNepaTypd npy obnyqerdid 1 nocne oSny4eHda, BIaMHOCTE § MOWHOCTE 0036, TocKonssy ka-
NiBpoROYHOE COOTHOLWEHWE, NPHMEHAEMOE ONA JaHH0R JOIHMETDHMYECKOH CUCTeMbI, CNPaBEONAa0 Tanbk
B YCMHOBWAK, KOTOPLIE WMENi MEcTs BO BPEMA NEOBELEHWA Kanwhpoaky, yonoeda KanuBpoBrd Q0mHHE! GeTL
MBMCHMANEH0 DMKIEA K YCNOEWAM, B KOTODEX BRINCNHAKTCR NOACESHERHbIE MIMEDEHWA 003, 4T0 Ofecnedn-
BAET MHUHWMWIALMK NOTPEWHOCTH, Bol3gadHol 3ThMy adibekTamy. Tamim obpaios, KanubpopodHoe obny-
HEHHE MOEHD NPOBOMTE GOHKMM M3 J8yx cnocoBop: oBnyYan JoaMMETPL © NOMOWEID olMyYaTens, KoTopsid
CORAAET NOrNOWEHHYH A03Y (MNHW MOWHOCTE MOMOLWLEMHOR 00361 ), BENHHHHEE KOTopoiR ofnafaeT ceoNCTBOM
MEOCNeHMBIEMOCTH K HAUKHOHANEHBIM WNH MEMGYHIPOOHD NMEHIHIHHLIM 3TAN0HAM, HNH %E G NOMOLW B0 Ton
OEMYHATENA, HE KOTOPOM NPoS00AT IKCNEPHMEHTEI,

MpvmMmedanns — B NadHoM pYROBCOCTAS HE PACCMETRMEINT QETANEHD HONWYECTESHHLE XEQAKTEPHCTIRN,
OTHOGHLLHEGH K BHEWHHM YOROEMAM, TASKAM HaK TEMREDETYRES W ENaEHOCTE ohnyqasmex NMLEELIX MNM CenNLCKOROIAR-
CTEEHHLYX NPOOYETOR, TEM HE MEHEE YREIaHHEE KOMMHECTEEHHEE XAPaKTEPMCTHI CRESYET NEMBCOMTE B OT4aTe O pabo-
T8, NBCEOMNLRY OHY MOMYT BRMSTE HE OTHRAKMKE Zo3wMeTpa [31].

6.4.3.3 DEnyYeHde B JOIWMETPHHCCKOR NabopaTopki, aKkpeduToBaHHOH Ha NDAEs NPOBSOEeHWR Kanw-
GpoBKK

B aauHoMm ciiyHae MenonsayioT oGmyserma pafounx 0oaMmMeTpos 8 pe@epescHoM pagMauosHoM nonea
KanHBpoBcqHcl nalbopatoprd. HECMOTER Ha T 4T afooMoTHO TOMHOE BOCNPOWABEAEHHE DEaNuHBLIX YONO-
BHMHA HCCNEeNoBaHWA B KanWBRoROHHOH NAatopaTopHAl HEBOSMOKHO, HEOOXGOMMD BCE HE NbITATLCA OBNYHaTE
OO3AMETDEL, WCNOMABIYA MOLWHOCTE A0 M TEMIEDATYDHEE YCMNOBMA, MAKCHMANEHS BNMIKKE K TeM IHAYEH M-
AM, KOTOPLIE ByayT MMETE MECTO B0 BReMA O0RIYHER TEKYLLMX IKCNEpHMMe HTOR.

B
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6.4.2.4 OOnyHeHKe B ABTOHOMHON ChnyHaTens

B atom cnyYas pabodne JoINMEeT Pl 0DMyYaioT 8 oNPedeneHHoM pefepeHcHoM NoNoHEHHH B paaraym-
OHHOM NCNE, [LE TOHHD MABECTHO IHAYEHWE MOWHOCT 4036l (MpegnIHTUTENLHS, YTOGER! 3T NONOHEHHE C0-
BNAJAN0 ¢ NoNoMaHneM KoCNEdyenisly oOpaIuce B0 BpesA WX o0NyYeHHA B TeKy YWY IECnepumeHTax ). Mow-
HOCTE O036 B pEMepaHcHom NONOKEHNA ONPESEnakT, HCNoNEIYA GOIMMETDMYECKHE ITANOHE-HEEHOCHIKM
AKKPEANTOBAHHOA KANWEPOBOYHOR OO3MMETRHYeCKOR NabopaTopri. JTO IHAYEHME MOLWHOCTW Q03 OEH=
CTAWTENEHD GNA SHECHPORAHHOR MEOMET DM 0SMy-SeHHA, 3NA 0OHoro CNpedeneHHors JepsaTana Jo3KMeTpa
H PUKCHPOBAHHOND NONOMERWA Gro B PadMaudcHHEOM none. Ecnik pabodnil JoavMerp W Do3WMET PUHECKHA
ATANOH-MEPEHOCHE MMEINT CyLUECTESHHD PaanMiHy £opMy M PIIMEDL, KOHCTRYEUWA JepsaTend SomwHa
BiTe XOpoWo NpopaboTana, HanpUsMep, XapakTepUcTHEN 0CAatneHna B oDomy cnysanx qonwHet DeTE CRoMM.
AR Toro 4Tobe oBecneY|Te ONpedeneHHble 0oak obnyYerks paboYmy J0IMMETDOR, MOMHO BeDWpaTs pad-
MAYHBE IHaYEH WA BpemMeHd obnydennq [44].

Mpumedadws — CaprudMUMpoBEHHAR MAWHOCTE 409E1 JoN%HE BhiTe HIMEPEHE HALMODHANSHOR WK SEEpE-
AWTOBSHHDA NabopaTopran.

6.4.3.5 OAnyHeHne Ha NPoOMBILLNEHHCH YoTaHoage

HexaTODEIE NPOMBILNEHHEER YCTAHOBKK MOXHO NONBTATECA MCNONBE3I0BRATE ANA PACLIMPEHHA Chepid
HE NPMMEHEHHA, YTODR 4ACTh MX palodero BpemeHd HCNoNBEIoRANACcE ANA PAOWALMOHHBIX MCCNeOoBaHHIA.
B avom cnysae kanHbpoBoqHoe ofSnydende paboury DO3MMETROR B NPOMEILLTEHHOM ODNYyHaTene © Hononk-
IOEAHMEM DEDEPEHCHOMD QOIUMETDE MAK SO3AUMETRUYECKOND ITANOHA-NepeHOCYHKS NOIAONUT NONYYWATE Ka-
NAGPOBOYHYEE KDMBYHED UMM Y HELAKG OTENWEER, AERCTEMTENLHYKD ANA PEANBHEY NPOMIB0OCTEEHHEL YCNOBKA
ofnNyYe KA, COXPAHRIOWMXCA BO BPEMA KANMGpoeKKd. B 3ToM METOOE YYHThIBARTCA KOMBMHALIMA OKDYHaIOLLIMK
YCOOBAH, NDMYEs B TAKOH CTENEHKW, 9TO NOKa3aHKA pedepeHcHOrD J0IMMETES UK A0S MKMETRa-Ne peHOCYHKER
MOMYT BblTe CROPPEKTHDOEIHE B COOTBETCTREWA C Da3HWLER OKDYHAIOWHE YCNOBKA B KanWEpoBouHon Nnatopa-
TOPHA H B NPOMBILNeHHoM obnydaTene (o, [31]).

6.4.3.6 MonyweHue doyHELIA OTENHKS

Ma nauHey £andOpoBKK (IKCNEDMMEHTANEHEX DaHHBRC) NOMNYYA0T EYHELWIO, KOTODSA NoO3IRONAET Onpe-
DENATE 403y NC A0KA3aHuAM aoaumerpa (oM. [31] W [8]1 Xora aTy dyHKLHKD MOKHO NONYYHTE, KCNoNe3yA No=
CTROEHHERA BEYUHYID rpadiil JaEHCHMOCTA NOKAIaHKMA OCIWMETDE OT 03k, HA NPAKTUES OGLIMHO MCNONLIYIOT
npouedgypy MaTeMaTHHeckon NOQroMe (perpecCioHRER aHaANWa), NOIBOMADLYID NOMPH4 T AHANMTHYECKYIO
CBA3L MEXY NOKAIAHMAMK J0AMMaTDa M 0030, [Jota nonxHa pacCMaTpMiaTECA KaK HEIaEMCHMAA NepamMaH-
Haa (x). OOMako 270 MOMET NPUBECTH K YLABHEHMID, KOTOPOE TRYOHO PEWHTE OTHOCHTENEHS 003k, KOTopas
ARNAETCA WCKOMOM BENWYMHON. Ha npakTike Bonee yaolHO CYMTATE, 9TO D033 ARNASTCR 3ABMCHMOR Nepe-
MEHHOK {napemeHHol v). MNpd yonoBHK, 4TO Q4anaioq 003 HE NEEERWAST OJHOR Jexaikl, 373 Npouegyna e
NpHeedeT K 3amMeTHOA norpewHocTi [B], [45]

MNMpumedaHwA

1 Kommepysckn AooTymHOE NPOFPaMMHOE 0SScnessaH e No3s0nRaT NonyYaTs DEWSHWA NyTewM abpalleHsA nonu-
HOMWEANGLHEY BRIPDEMEHIEA, YTO NPHBOOHT NDAMEM MYTEM K HYRHOMY PE3yneTETY © NOMOWBI HENMHERHDA DEFPECTHH.
MaTteMaryuecius qyHELEA, HOTOPSE OTREEEHT CHMAEEM0E NOESIEaHNES OO3MMETRE, MOryT GeTh MHEBITAPOBEHE TREHE
H BHEMATHYEGIA [CM. NEANosEHWE A

2 HapoamoeHD pEXOMEHIDBATE ONPEOEanaHHEN TN METEMETHHECKDID BELPEHEHHR GNA NPDEOCTAENEHWA HENMHEN-
HOR CHAAW MENTY NOKAIHUAMK 403WMETRE W ooaal, Bo mHorae cnyHasRs nanuHRIMBansHas iyHELHA (HEaNDUMaR, NoKE3E-
HYIA ODdauMeTpa = 8 + begoza + c(goaa)f +. ) SNerEaTHD ONMCEIEAET WCKOMYH CBAZ.. TP 3rom Henbioamma Menonsan-
BATE NOKAIEHMA MHOMAROYANEHLN O3MMETEDE, T8, HEYCPEJHEHHEIS NOKa38HWA HAGoPE QozMMETPOE, OBnNyYeHHBIX OOHORA
M TOR 38 gozok. 370 NoIEOnRET OUSHNTE DEIEPOC NOKA3aHMA PRINMHYHEEX JOIMMETPOE M yBUOSTE ¢ BhINAGHMHLKEs TOHKH.
Mpw eefope MAOMMHOMBENLEHOR EYHELMNA MEEHLIM MOMEHTOM AEMNABTGA WONONE30BAHAE NOMMHOME HEHMEHEWER CTENS-
HIY, CNoCabHOM A0SKEATHE NPEOCTARNATE COBOLYNHOCTE DaHH=X. COMH 913 HEMAYHLAX METOQ0E ONPEOESHWA NOQAGHE
NOMNAHOME OCHOEEH HA SHANW3E PACNPESENEHMA OCTATHDE OTHOCHMTENEHD 0036 G0A BO3PACTANLME IHSUEHWA CTEnS-
HA narmHoMaE [45]. Cnegyer BelSupaTs MAHHMANLHYE CTENEHL NONWHOME, NPW KOTOPOA OTCYTCTAYET CHOTEMSTHHECKEA
TREHD,.
A Coraros (wid owwdea) npeacraenAet cobol HeolbRcHEHHYID (MNKY OCTATOYHYKD ) BApWALMEO nacne noabopa pe-
TEECOADHHON MOQENK. 310 DEIHICTE (MOK NeEsd BeIGpac) Masgy H20NIN4aSMBIM AHAYSHAEM MEPEMEHHOR U IHAYSHMEM,
OABSEMEM PErpECCHOHHDIN MOOEensH. OTHOCHTENEHBLIR COTETOR — 3T0 OCTETON, JEMEHHBIR HE HE0MOOSSMoe IHEHEHWE
nMEo Ha pacqeTHoe. [pd MaTEMaTUHECKDR NOOroHES HETIONEIYHIT HE DTHOCKTENEHEIE DCTETHW, 8 CaMue ocTartke. Cymma
DCTATHOS (2 TEKME HBAQPAT CYMME! OCTETROR) ABNSETCR BEAWSHHON, NOONEHAENA MUHEMAZALHA npk nogbope kanabpo-
BOMHOW KpHBOR. He rpadiike OcTaTROE MOHET HaOImogaTeCcA YNOPRQOHEHHDS MOHOTOHHOE MEMEHEHWE DESYNETATOS OT No-
NO#EWTENBHBLE K OTDWUUETENEHEM MNW HE0G0poT. B 31oM chyqas cnegyer yEEmYMTe NopAaos nonuHama. Betop noprgra
MONAHOME CASOYET OCTAHOEMTE HA TOM IHEHEHMH, NPH HOTOROM OTCYTETEYET CUCTOMATHYSCHAR TREH,

4 PAcnonaras KoMMepHEckn QOCTyTHEM MPOTPaMMHeIM obecnederran, Npens yam ODpaTUTECA € NoNEHD MASMS-
HOMY YRABHEHAD, CHBAYET DACCMOTEETS BADWAHT BONONLI08AHHE HEMTANUHOMAANEHR dyHiumi. Oxunaewan dieauro-

a
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EMMHYECKAR CEAL REMEHAN, BECEMAE EBRORTHD, RENRETCRE HENDNWHOMHENBHOR. ECnn Nokazadng ACIMMETRE NOO-HHARDT-
CH HMZBECTHOMY MATEMIATHYSCHOMY COOTHOLEHAED MM -qJL'I]H‘-I'ECHDM]I' ZHHOHY, HanpumMar !'IDIT::DI.'HtIHH'-I-EEmM}'_ D Cnegyer
HENONBIDBETE HMEHHD 3Ty ¢'5I'HH“IJI.-'IIEI WA 33H0H.

6437 Mconegopartenio peKOMeHgyeTea NoQAep®HMBaTe KOHTIKT ¢ HaUMOHANEHOR METRONOTHUYSCEDA
NabopatophEd MNK C SEEpe0UTOBaHHOH Ha NpaB0 KanHbpoBoYHEY paboT JosHMeToHYeCKOld nabopaTopiei
ANA NEABHNLHON CPUEHTHDOBKK.

7 OueHka TEXHONOrM4ecKoro Ka4ecTea

7.1 MNokaseBMOT M GOKYMEHTUDYIOT, YTO JKCNEPUMENTANLHAR NPOUEAYPa 08T BOCTPOMABOORMOS pac-
npegenesMe 0oakl B gadHos obpaaye. JokyMEHTALMA OOMKHE BEMI0LaTE B cebR onucaqWe WaMepuTEnkHO#A
annaparypel ¥ 060pya0BaHKA, HEODXOOMMOrD ONA TOHHOMD NOBTOPEHNA IHCNEPUMEHTa.

7.2 Tectwposaxve obopyooBaAHMA W KANWGpoBKa

7.21 MNponasogcTeeHHoe obopyaqoBanne

MormowexHas Acaa B 0Bpasge IaBKcAT oT NApAMETPOR IKCIEPMMERTA.

7.2.1.1 TecTrpywaT HEeoBxopWaoe obOpYIOEAHHE ¥ MAMEDHUTENRHYID ANNAPETYEY.

7.2.1.2 Ong oGecne4eHda rApadTid Toro, Y470 HeobxXoguMos oGopyIoRaHHME M WIMEDUTENEHAA annapa-
TYpa, KOTOPBE YWHACTEYIOT B CO30aHHH 0036l 0BNYYEHWA, NPOKOAAT NEPACOWYECEYID KandbpoaRy, BeIMOMHAT
OCKYMEHTHPOBARHYIC Nporpammy kanadposk. MNMprMepasn TaKKE NPorpani AENRIOTCA NPOTPaMmMa Kanm-
DpoBKM TARMEDS ¥ NPOrpaMMa NPOEEDKE BPALSHHA NOBOPOTHOMD CTONA.

T.2.2 MamepuTenbHible npuBopkl

ToMHOCTE CNPEOEne’nA MNorMOWEHHOR B0kl 3I3BMCHT OT NPABHNLHOW PaGoThl W KANWGPOBKK aHANWMTH-
YECKOMD OBOpYOORAHKA NPH CHMTHIBAHWK NoK3IaHME O0IMMETROR,

7.2.2.1 Nepruodddeckd NpoBepRIoT paboTocnocofGHOCTE COOpYIOBaAHKMA, HTOGRI TAPAHTUDOBATE dyHE-
UHOHWMDOBAHKE B COCTRETCTEAM C IKCMNYATALWCHHOR dokyrenTadwen. Mpw nobol Mogepiksaumy K nocne
CEPBACHOND oBCMy#MBaHdA NOBTODAINT 3Ty NPORSDEY NPeOE, YeM WCnone3oBaTe oDopYOOBaHWE B UBMAK
KANABPoOEKH OOIMMETDHHECKON CUCTEMBE. JT3 NPOBEPES MOMET BuiNANHATECA © MCNONBE30BAHWEM padrepeHs-
HilX 3TAMROHCE, TAKHE K3k KANVMGPOBaHHBIE Mo MACTHOCTH NECNYCKAHMA SNTHYECKHE DUNLTPR, CNEKTPanbHLIE
ITANOHLI MK EANMGPORARHER MO TOMWUKMHE MNACTHHB!, TOCTARNSEMBIE MIOTOBATENEM, 8 TAKNKE HALMOHANE-
HOH AN 3KKpEaMToBAHHOR nabopaTopel atTanoHos.

7.2.2.2 Pabory obopyaoaaHya cnegyeT NepHoBM-Eck NPOBERATE W NDCESLMTE Mo NMOBTOPHYID Karlk-
BpoBKy.

B MeTtogonorua JECNEPUMEHTOB W KapTHROBaHHE O03L1

8.1 Uene aoanmerpym

Llenss AosMMeTpHa ARNASTCA OX3IAHHE NOMOLWW B YCTaHOANEHHA HaKMbBonee yaooHol reoMeTpri ob-
nydedda oBpaigoe 1K NPOOYKTOR, BENIOYAR BRO0D BoRX KNIOYEBEEX NapamMeTpoR NPOUEcca W NDefoCTaEneHME
A0KAIATENLCTE BOCNDOMABOOUMOCTIA 003k W 88 DacTIPegEneHMa.

£.1.1 NornoweHHas 0o3a, Nony4edHan mobol “acTe 050a3ua WY NpodyKETa, 3aBKGHT OT XapakTepn-
CTHE OBNYUATENR M NAPAMETDOS JKCOEPUMEHTA, TAKMY KK TUM WCTOUHKMKA W Br0 reosMeTpua, reoMeTpua ob-
NYYEHWA, COCTAR M NNOTHOCTE NPOOYETA, 4 TAKKE pacnpefena e NpooyKTa.

8.2 KapTupopanme Ooikl

OocTUraeTch NyTem NOCTPOEHWA KApTR pacnpeaene dna NornoweHHoR 00l no obpaayy; npk aTamM Mo-
HET MATA PEYE 0 SOMHAHHOM LIGMITRPE NPOAYETA, TAKOMD KaK AyK WM KARTO@ents, WM o rEynne npoayk-
TOB — Hanpusep, kopobke Nyka vnw Kaprodens [46].

£.2.1 Npouece ofNy4eHUA JOMKEH NNAHKPoOBaTECA TakkM abpasomM, 4Tobe ofpasey obnyYanca paexo-
MepHe. Ha npaktuke 8 obpaizue ByoyT CyWECTROBATE CNPedenaHHBe BADKWALKMK NOMoWeHHoR noaw. Kap-
THPOBAKME NOMOLEHHON 003kl MCNONEIYETCA ANA ONPEOENneHA BENUYYHE W NONOKENUA aHaqvesuin D o
., AnA gaskoro Habopa NAapaMeTpos IKCNEPUMERTA, BRMICHAA ONPEdeneHHyI0 ((uEcuposaxHyn) pedie-
PEHCHYIO Te0METDMI0, KOTOPAA JaTemM J0MMHa NOBTOPATECA B X008 BOEX IKCTEDHMEHTOR. [1PpH HIMEHEHMH
paiMepoR KoHTEAHepa (Kopobia, SLWKKE) WK KOHDWIYPaUMK NEOOYETE MOMET NoTpeboBaTkCA NOBTOPHOE
MIMEDEHWE DACNDeLenaHHa D0k,
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8.2.2 Mpu KapTHROBaHWA 003k O03MMETREL DACTONATAKT MO Boeky oDPaIUyY KaK Ha NOBEDXHOCTH, Tak K1
BHYTDH obpasua. HeobxonuMo BelGpaTe CReMibl DAIMEILEHWA 10IMMETIOR, C NOMOWEK KOTORLIX MOMHO Ob-
HAPYHUTE NONMKEHAA adaqeruia D, v D [46]. HekoTopeie 03MMETDEL MMEI0T BAL NONOCOK WK NMCTOE,
MOIB0NAA MCCMENcEaTEND NONYYATE 00RO MW GEYMEOH0S PACNPEOEne e D03k M YMEHLWMTE KONHYecTe0
A0IMMETPOR, HEOBXoOMMBIX ONA NOMYHEHWA KApTe 003,

Mpuwmesaswe —pexoe 48M NPVCTYNTE K KBPTRRORIHAI 403, WOCNSOOBATENE: DOTTHEH J3HAKOMMWTLECHE C
COOTESTCTEYHILAMK cTanaapTame [SOASTM 1 & adydhor nerepartypor [16], [17] [20]. Dozdmerprdeckne QaHHsE, many-
YEHHEE B MPE0EOYILHE SECNSPUMENTEY, MNH TEORETMHECKME PAcYSTE MOTYT GaTE NOMNEAHY0 MHDOPMaULWED ONA onpene-
NMEHWE KDNEWHECTES H MBECTH PACHONOEEHUA SUIMMETROE, HenlogwMes Ons Npausaype HApTWPOBAHNAR.

8.2.3 Mpusep pasMeWenna DEWeTEY #3 JOIMMETDOE B TREXMEDHOH CTPYKTYDE, KOTOPaA MOMET HMMA-
THPOBATE Kop0DEyY MW AWK NHWEBCTD UK CRMNBCKOX0IANCTBEHHOID NPOAYKTa, NPRIcTABNEH HA pHUCyHES 1.
JoauMeTpul (NpedcTagneHibe MANEHLEMMIA MPAMOYTONLHEKEMK ) pasMelledst No pcel sopobre OnA Toro,
HTODE NONYHHTE KAPTY NOTHOWEHHLIX F03 BHYTEH ROpoDFM WM AWCMES. [Tps NOBTODEHKA NEOUSIyDbl KapTii-
POBAHWA A03sl © WCNONEI0BAHWEM DHKCHPOBAHHCH peddepEHCHON TEOMETDH MONMHO YCTAHOBWTE CTEMEHE
BOCNPOMIEOGWMOCTIA PACAPEOSNEHRA J03k.

NMpumedaHWA

1 Tpw npoeagaHME MCCNBJOBAHWA, CERIAHHEX C NOSJABNEHUEN NApASMTOE, NATAMEHHEY DAKTEpMR, BUPYE0B 1 T.N..
HACTD MCRONBEIVNT Hebonbwes obpaysl, 4To0s MUHAIMWENPOEETE KONWYeCTED NMLLESOND WA CENLCKOXOIARCTESHHO-
Mo MATEIWENS, JAPTHEHHDMD O3HHDN BHOROrM-ECEON ROMNOHEHTOW,. TAKAR NPakTHE cRoCaBETeyeT orpaHHYEHn pac-
NPACTRESHEHAR MHPEXUMOHHOND DNoNorMHECKDm aresTa v obnar<asT naboparopHomMy nepcorany GezonacHyx paboty o
MATELHANOM B KOHTPOrpyEMol obotadoers. 3TH obpasuybl MOryT MMETE O48HE MENER oBber 1 raccy. B atom cryqasa
HOCNEOOBETENL MOMET HCTHHL30BETE HEbanblUME Q0IMMETPEI ONH RONYYEHEA KEPTE NOrNOWEHHBEE 003 8 HEZADEEHHOM
wmarepuana. B rex crny4ann, KOngd MaTepran. nognExawnn obnyYeHWE, WMEET Pasmepsl MOPALKE HECHONERAX MAMTHMES-
TROE MK MECOY MOPASKS HECKONERHA TREMMOE, D0IMMETRRl MOMYT TEHERENNATEGA K CTEHEAM KOHTEAHER0E, CONED#ALLIMX
QDRE3LE, KB TAK0H KOBDHIYPELMY MAMEPRETCA NOMNOWEHHAR Q038

2 B crhy-ae abny4aria Ceoboge TERVILEE MOEOCTH WNd MopowEooEpaiHse ObPAIL0E KApTHDOEAHHE NOMOWEeH-
HOH 03k MOKET OHAZETLOH HEOCYWSCTEMMEM, B Taxue cAyyany QonycTHMEN BERUEHTOM HENRHITCA TEORETHYECKHa
PECHETR DACADESENEHWA NOFNOWEHRGE noak [15]). OnA SuORocTed NREETHHHBIM DELLEHNEM MOHST DhiTh NOOSELUIMBEHEE
O03MMETROE B NARYHASEOM arapa.

=E=N=N=1"

CCOOREN
000 oREq |

SESR=R= DDE;

o o o | fl JAAHARN NOBEPXHOCT

Ooonoo|oln

0OO0o0OOo|g HeHTR

T o o Y B

MepeaHAA NOBEPXHOCTE

Froydok 1 — PaimelueHwe 0o3HMETR0E ONA KAPTWPOBEHAA 40361 B KOHTEAHEDE © NROOYETOM
B Chydas aToHHo GBnyYEHA

8.2.4 MNonoweHWA W aHaqendA O v D B cOpasue fonwHe ObiTe ONpeeneHel No DaHHLIM KapTel
A03 W IAHECEHE B OTHET. B Tex cny4anx, korga Mmeer mMecto Goneluas paavvua mexay D v D . B obpaa-
Le, HeobXOOMMe NPHHATE Mepbt ONA MUHEMAIBUMW 3TOR pasHdugbe (ca. 8.3} Ecne pasH9da ace we OCTaeTcR
IHAYKHTENEHD DONLIIE HEONDEENEHHOCTA WAMEDEHKN S0aB, CNegyeT COOTHECTH DagualMoHHLIR 3EERT B

EOHEDETHON ToYKe obpaiya ¢ NormolEHH0R J030H B 3TOA TOYKE.
mn PHMEYHAaHWE —HEH;II.'IMEFI. HMCCNedoBaTENL MPOBCONT JKCMEDHMEHTRI C LETERE DNEEIENATE BITIAHHMEE AOHEI-
OYHALErD MANYHEHAR H3 38MEgmasis NpopdcTaduA kapTodend. Jrm moro 4rabel nany-$nTe CTETHCTHYESCKH JOCTOSERHRE

DaHHEE, TREDyweToR MHom knyBHer, Korga sugws (kopodea) © kaprodsanan oiny4astos Ha BpawEiwsrRcH nnardeopms o
OEy: WK SETEREE GTOROH, NOMMOWSHHER 0028 MEHRETCR 8 HEROTODOM QHANSI0HE IHIYEHNE, B PEIyNETErS Jend knybHn
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B UEHTPE opobxd monyyar nornoweHHYD 003y MEHELYH, SN KNyDHH, HAXDORWKEGH ¥ CTEH0K kOpohes 1nn B e yrnax.
Tarum abpazom, B, 4106 KrybHK He CMBwKeankts nAacne obmy<esrA W 9Tos pEchpeaenSHNE 0036 BHYTRW RUMES
{kopoden) © KapTodenes Beno vapescTHo. KnyDHN SEsypaTHD BEHWMAKITERA, © Tem STo0 QAHHEE MCOoNEa0DsaHrA OTaENL-
Hblg KMy BHER MIEHO D=0 CEAZETE C NOMYSEHHOR NOrNoOWSHR0A 0030 1 oo craywdiyecknm Buonora-ecie sgdserrom
(B DaHHOM CNYYEE C SAMEONSHMEM NPODSCTAHWA}, KITOREA Bbin Bbi3EaH NOMMOoWEaHHOR 0300,

8.2.5 MaMeHEHUA B CHCTEME NEPEMEBLLEHKA NPOAYKTA, 3 TAKKE WIMEHEHWA XADAKTEPUCTHE HCTOYHWMKS
WANYYEHKA MOTYT BNWATE M pACNpPedeneHue NOTMoWeHHoR 003kl M NoIToMY TpebyioT NOBTOPEHWA NDoUEaY-
Pl KAPTMPOBAHMA A0k,

8.3 HepagHomepHOCTE 003k

£.3.1 Ecnk Nnagamwes danydYess CYyWecTBeHHD ocnatnaetca a obnyvaenom obpaaue. moryT obpaso-
BATECA DONLWKE IPAJWEHTEl NOMNCWLEHKOA 003sl. PABHOMEDHOCTE D03k B ODPAILE MOMHO YNYYLLWTE NyTEM
OSMyHEHHA oDpaIua Ha BPaWaLLEMCA NOBODOTHOM CTONE WA #e o0Ny4an ero ¢ OBy WA HeTEPEE CTOPOH.
CNepyeT TAKHe pACCMOTRETE BOIMOEHOCTE MAMEHEHWA KoHDUrypayMK aarpyask ofpasya. Bonewwe rpaga-
EHTEl NOMOWEHHON D03k MOMHD TIIOKE MUHMMAIHDOBATE, YMEHEWAA 00weM obpaiua.

8.3.2 [nAa ymedswenna XpdekTa HHIK0IHERrETHYSCKOTS PACCEAHROID MaNyYeHWA OT MaTepHancs axe
ofpaila cnedyeT BplGHpaTe EOHTERHED, KOTOPEA No cocTaey Bnvacs K Martepuany obpasyua (HanpuMepn, no-
NHATHNEH, NCNUCTHRON WA MOMHMETHNMETAKPHNAT ANA BUonorddecknx obpasyoe),

8.3.3 MNpw HEKOTOPLIX THNAX MECMETRHKA OBNyYeHHA, OCoDeHHD KOf0a KONNEMADYETCA ramMa- 1N DeHT-
rEHoBCKoR (TOPMOIHOe] HWENYUeHue, NOMMOWEeHHaA 0033 Ha NORERXHOCTH 0803308 MOMET DeiTe AHAYNTENEHD
MEHBLIE DABHOBECHOR N03M, KOTOPAA MMEET MECTo B myfvde MmaTepuana, pagHoi No NOpAOKY BEnWYMHb
MAKCMMANLEHOMY NPOSEry BTODMYHLL ANSKTPOMOE [(0KONO 3 MM B NOMNMMEDHOM MATERMane 08 ramMMa-1any-
4eHHAA kobBansTa-60 ¥ 3 — 5 mm onAa S MaB-pedTredoscrers (TopMoaHors) nanydesqa). 0na nonyseHya Gonk-
WEH PABHOMEDHOCTH 003k BHYTPM 0SpasUa TONWMHEA CTEHOK KOHTEAHEDA AOMEHa GbiTe NPHENMIKMTaNLHD
pAAHA NQUBEGEHHLIM BLIUE AHAYEHHAM. PAIbACHEHWE BONPOCOE, CEAIAHHEL 0D BTODMUYHEIMK INEKTROHAMM M
INEKTROHHBIM ABHOBECHERM, MOMHD HARTK B [47].

£.3.4 Bapsaukk NoOrmoweHHon A0asl MOryT BT AHAY9HTENEHBIMA B NALLEBEIX W CENBCRIX0ZANCTEE HHEIX
NPCOOYETAX, ¥ KOTODLIX MNOTHOCTE W COCTAE MEHAIOTCA BHYTRK npolykra. MNMpraMegamMd cnysaT Nepexodsl
AMECKOY MATESH M KOCTHON TESHAMK MMM M0y CROSNYNOR 1 MAKSTRH pviETa. CneayeT NpeanpruHATE NonNsTEY
KONWUECTREHHON OLUEHEN TAKWK BAPWALMA NOrMOWEeHHON 003k, NOMELWAA AGCTATOYHOE KONWUYECTRD O3 E-
TPOR HA NEDEXONAX YEAZAMHOND BhlLUE THEA MM B HENOCPEOCTAEH KON BNUIOCTIH OT HAX.

£.3.5 B page cnydaes cbnydaemesii obpaiey sMoxeT NOMEBWUaTECA QOBONEHD BRKMaKko K MCTOYHKKY KWany-
YEHWA, Y4TO NPHBOOHT K 3HAYATENLHOMY MEagMadTy NOrMoWeHHoR 4036 oKong nepudepun obpaaua. B Takux
CNy4aay Npd BelBope SOIMMETPUYECKDN CHCTEME BAMHO, YT0DR ITa CWCTEMA NOIBCNANA OeTexKTHROBRATE
YHAIAHHBIE FPAOMEHTE. [TONYUHTE MNOMNE3HYID AHEOEMALMID O MPEagUenTax 103k NOIRoNAKT MANarasapuTHbLIe
O0FMMETDEL, & TAKKE A0IMMETDHMYECKAE NOMOCKK MNKW NMCTRI.

B.3.6 Mocne Toro Kak QnA JadH0M0 KCNEpHMEHTANLHMONS NPOSKTAa YCTARORNEHA peddepeHCHanA Meone-
TPHA M CKOHYATENEHD YCTAHORNEH ONPENENEHHBIA NEpeYeHE NADAMETROR IKCRSDMMEHTE, CNEayeT NonyYuTE
OO3MMETRUYSCKHE AHHLE, XADAKTE PHUAYVIOLWWE BAPKALMK NOTMOWEHHSR 003k, 0SYCNOBNEHHBE CTATHCT Y-
CHAMK NYETYALAAMK, MMEMLLMMK MECTD B NPEOENAY HOPMANBHEIX YCNOBHA JLCTERUMEHTA. CTaneHE: TaKMx
BAPHALMN MOMHD YCTAHOBWTE NYTEM KAPTHPOBAMMA 003k B HECKONBKKY MOEHTHUHLIX 0BRAILAX B MOSHTHY-
HblX YCNOBWAX OBNyYeMdA. MNonydedibe cTATMCTHYECKUE BAPWMALMK pACNDENEnaMMA NOrMOWEHHGR A0dsl B
oSMyHaamon ohpasue HeobHoauMo OUBHWTE KONWYECTEEHHD W 3ahMKCHPOBETE KaK YacTh IKCNEPHMEHTANE-
HilX PEIYNETATOR,

B.4 MozMurK ANA IKCNNYaTAUHOHHGID MOHWTODHHNA

Ecnu pacnonowedve Toukd D TPYAHOBOCTYNHD B X008 JKCNEPUMEHTA, MOMHO MCNCNLI0BATE ANLTEp-
HATHEHYED MOIALWID {FO3MUKMIA ) ONA JKCNMYaTAUWMOHHGTD MOHMTORMHNA 00361 (oM. 9.2). BO BpeMA K3pTHpoBaHHA
NOMMOWEHHOH J03sl CIEOYET YCTAHOBMTE CEAIL MENOY OO3AMK, HAALEHHEIMA ONA ANETEPHATHEHEN NGIALMEA,
W BENWYHHOA D | & Takke NoKalaTe, H9T0 3Ta CBAJL BOCNPOWAIBOOHMA, M 3800KYMEHTHPOBATE PE3yNLTAThI.

rmin

B.5 DxnampoeHHLIE MK 3aMOPOKEHHLIE NPOAYKTLI

MornowexHHas 0033 HE IABWCHT OT TEMNERATYDL NAWEBOTS KNH CENbCKOXOARRCTBRHHONS NpoOYKTAa.
COHAKD OTEMME A0MMMETDA MOMET 3aBMCETE OT TeMNSDaTYpLL. DaKTHYSCKH OTHAME NO4TH BCEX NOTHMETROR
IAEHCHT OT TEMNEQATYDRI, M 3Ta 33BMCHMOCTE YaCTO MEHRESTCA C WIMEHEHHEM YDOBHA NOTMOWEHHSA 0036
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HWIAMK MOWHOCTH A03kl. Takdm obpaiosd, npn cbny-eHd OxnNamaeiHBE Ry WNK JaMODoHEHHBX NAWEREX Npo=
OVKETOR KAPTHUROBRAHME 003 MOMET BRNONHATLOA OOHKM K3 CIeOYKIL ML METOT00!

8.5.1 KapTUpoBaHKe NOrnoweH s Q03kl MOMET BRfONHATECA © obpaiuoM MnKW WMKTaTopos obpazya
NpH TEMMEpATYDE OEDYHAIOWEN Cpedsl (KOMHATHOA TeMnepaType ) MNpH 2ToM TReSyYeTCA, YTOS0! HE BLIND Hid-
KKK MIMEHEHIA B MIODOM M3 NagaMeTpoR, BIUMAIOLIAN Ha NOTNOWEHHYK 103y NN 0BNyYeHrH NUWeBoro M
CENbCKOXCIARCTREHHOMD NPpoOyeTa. KapTHpoBaMMe Aodsl NPM TEMNERaTYRE OKRYRAIOWER Chedkl BENIOYaART @
CefA PAIMEILEHAES COHROM KAA BoNEWErS YMCNa A0IMMETOOR B MNOIMUMA ANA IKCINYATAUASHHOM MOHUTODMH-
ra {cm. 8.4}, koTopan bBeina Gkl M30NHPOBaHA OT TEMIERPATYPHBIX TDaIHEHTOR B oDpaIue BO BpeMA NoBoad-
HEBHLIY AKCNepUMeHToR, Bo ppema NPOBeeHMA JKCHEPHMEHTOR © OXNEHO0HHLMA MIN 33MOPOHEHHLIBMK
obpazuamy paboYre QOIMMETDE DASMELLAIDT WMEHHD B 3TON NOIXLMKA ONA IKCONYaTALMOHHOTD MOHMTODMHM
[cw. 820,

8.5.2 KapTypoBaHHe NomoweHHol 0036 MOEET BuINGNHATECA NEW TEMNSDaTYPE, A0 KOTOpoH obpazeu
ByneT oxnamEeH WK IAMOPEEH BO BEREMA DEANLHEBIX JKCNELHMMEHTORE, C NOMOLLEID J0IMMETDHYECKON CHETE-
Mizl, XAPAKTEOWC THEM KOTODOM MIBECTHEL MM 3TON TEMOEDATYDE UKW OTKNME KOTODOR HeIHSUWTEMNRHD 3aBUCIAT
OT TeMneparypel. Temnepatypa abpaiua M QO3MMEeTROB Npd oBNYyYeH OonNMHa NOOOeOMMBATECA OTHOCH=
TEMEHO NOCTOAHMOA [HANPUAMED, NYTEM MCNONBIOBAMKA HIONUPORAHKOM KOHMTERHEpa ).

8.6 OBny4aTeny HenpepLIBHOrS NOTOKa

KapTupoBaH#e NOrMOoWeHHoN 003k, oNdcanHoe B 8.2, MOKET GbiTe HENDUMEHWMO ONA NDOLYKTOBR, TE-
KyLdx 8 aoHe obnywedna. B atom cnysae D, v D, OUEHHBAIOT, MCNONL3YA NOJXOAALEE KONWYECTRO A0~
IAMETPOB, CNYHaHLM oBDaloM CMEWAHHEL C NOTOKOM W NePeHOCHMMEY WM Jepes aowy obnyueua. [na
NOMYYEHWA CTATHUCTHYSCKH IHAYMMEIX PEIYNETATOR HCNOMEIYIOT QOCTATOMHOE KONWYECTEO OOIMMETDOR. Allk-

TEPHATHEHLIM NOOX0O0M ARMAeTCH onpegenedde D v D . ocpeqcTBoOM Belqucnesni [48].

max min

9 No3MMeTpWA B XOO& NPOBEOEHWA 3KCNEpUMEHTa

9.1 Uene Qo3MMeTpHn

Mocne Toro kax ByoeT yeTaHoRNeHa BOCNPOWABOOHMOCTE PACPEAENSHWA NOMMOWEHHDN 0036 NpW Gak-
HOM KOMNNEKCE YONODWA IKCNepHMENTa (CM. 8.3.6), B XDO8 JKCMTEPUMEHTa NEproadyackid NpoBoOAaT naMepea-
HIAA NOMCLWEHHDA S0akl C HCNONEICEAHKWEM HAOMEHALLER CTATUCTHEY. HeykocHHTeNLH0e coBnIeHHe aTorn
TpEfonaHMA HEODKOGQWMO ANA NOATEEEHOSHMNA cTaTyca «nofpocoRecTHOR nabopaTtopHoi NnpakTrkms (GLP).

9.2 B yCNOBWAX BOCNPOHIBCONMBIX JKCNEPUMEHTOB MIMEDEHKA NOTNOWEHHOR 003kl B Noanykax O
WD MNH B ansTEpHATHEHLIX NOAALWAX 4NA IKCTTYATALUMOHHOND MOHWTORKHIE, YCTAHOBNEHHEX BO BREMA
NPoUSOyphLl KApTHROBAHWA 003k (. 8.4), OomiHE BbiTe ACCTaTOYHE ONA TOM, 4Tobb MOWHD GRNG YEa3aTe,

HAXIOATCA N YCNOBKA IKCNEPMMEHTE B DAMEAX TEXHWYECKMY TpeboBaHME (CM. pucyrox 2).

9.3 Kondpurypauwa zarpyaku obpaaya

B 3KCNEpHMEHTAR MCNOMBIYICT TY ME CAMYR KOHPHyPaUHio Jarpyasd K reorMeTpuio obnydends, KoTo-
phie Beink onpegenassl pades (cM. pasgen 8).

9.4 Bribop ueneBod 0okl

B npoToRcn IKCNepuMenTa 0bbLiMHG BENHANT HECKONbNG LUENEBLIX O03, 4Tobul NOmMoYLE ONpedennTe
ONTHMaNLHYKD JNA 330aHH0M NPOUScca (WNW MayHaemors 3ohdderTa) NornoweHHy 003y

941 Beibop Ueneskix 403 DONKEH YYHTLIBATE pEankHBE BaApWaLKK 04030 no obkemy obpaiua. Takum
oBpazom, War (MHTepRan' pa3HccTk) NoCNegopaTenNsHEX LEN2Bw 003 GOMKeH BT BONEWE, YEM paiHHELa
menay O, WO, N8 COOTRATCTBYMHL MY LENeskix 003 (CM. pUcyHoK 3).

9.4 2 Npwt HeoGXoOUMOCTIA MOHMHD DECCMOTPETE BONPOC O NPHMEHEHWA ONPESENEHHbBIX NROMEKRYTOHHbIX

IHEHEHMA 0oa (csa. (4470
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Japa-
WEHHOE
MACD B
MAn-
ITUNEHE

Mpremaeayarnwe — 373 HONEPUMEHTANBHER YETAHOBEA ON8 COMy<EHNA MACHOND CwIpbH, JEpasaHHoD cob-
CTEEHHEME MACHEIMA NSTOrEHamM, DeiNg CRpOoeKTHPOBANE ONA BEABMEHHA BNAAHKE MOHMIMEYHALESMD HAMyEHHA HE Ha3-
HacnocoiHocTe naTorasos. 100 1 MAGHONS Chipes, JEPRHEHHOND CODCTEEHHEIMKE MRCHEIMH NATOIEHEMK, NOMELENNc: &
MNRACTMSCCOBYID KENCYMY, HCRDNLIYERYD N5 MAKDODwonoriyect: obpayoe, KITOPaR, B CEOW O4epedk, NOMBILENACE B
BEPTHEANEHOM DONGHEREAE B LEHTD MNEcTHROBST soHTerHepa. Kapra no: OnA gadHon sostkrypaure obpaiua {Brns-d-
KHLEA B cafA Maccy, PASMEpDRI, NIOTHOCTE) BEINA MOM-EHE CHEYENA QMR HESADEREHHOMN chpors Maca. Obpazay cesporo
FAACE MMIEN KOHGRANYDELWD, YIYHWEOW Y DEBHOMEDHOCTE Q036 Jaten, B paboqen pexema ohnyyarns, o0pazely o KoH-
TEFEHED YCTAHABMUEANHWCE B LUEHTPE NOMNA WAAYYEHKA BETOHOMBOMD EMME-00Ny4aTeny © oy Xpadenaes. Ta Ha caman
racueTprn {pefiepeHcHAR MOMETDHA] MCNONE30EANACE BO BESK NOSTODHEX SKCHSpUMEHTAX. HOHTEAHSR, B KOTOp&A 0o-
B H 0DpE38L, MMEST NPUMERHD Ty E NNDTHOCTE, 4T0 W cam 00pazel, mAca. MNockonsxy PEEMEWEHNE QUINMETRE BHYTPR
oipazua Beno Bbl HENPWEMNEMO C TOHEM 3DEHHE BEZONACHOCT, OH MPWERENNRANCH K CTEHKE KoHTakHepa o obpaagom & 2a-
paEHEE ONPESENEHHOM NOMOEEHAR (NONOHEHS SHENMYATSUMOHHOMD MOBMTOPWRTE), © Tam 4Tobs: soHTpoONEposaTs norno-
LLEHHYH 003y B 00e ofel4HeE 3HCNEpUMEHTOR. Bos NosTopHLS HAMEDEHHR CONPOSTHOAKT CTATHCTHYSOENM BHENNION,

Pucyhok 2 — JECNSpMMEHTANBHAR yGTAHOERE ONns oENy4YeHnA CeIpOns MACE

o

Oecatesad norapuis Snem cnop
i
|

i 2 4 & B 10 12
Daza pagwausn kGy)

Mpuredadne —Mpdsen spIBopE WHPKHE Wara QN7 WEREEoR 0036 Ha rpaieee npecTasneHo YyMeHEWEHE
HHIHECNOCOBHOCTH BaKTEPMANEHBIX CNOP, MHOKYNKPOBEHKLIX B MALLES0A NPOOYET, £3K OYHELAR OT J08kE1 MOHAIADVIOLETT
HANYYEHWR. JAMETHM, YT0 RCNEDMMEHT Bein NOSTARNEH TaKAM ODPA30KM, 4TO NMHHUK CWHBEN MAMSPEHNA NOrNGOWEHHOR
moael, knoHaa O w0, He neperkpesanTca. Mpadik asncimocTi SherTa or 4ok MOoryT BhiTe MAHSEHEIME 1Tk
HEMNHHEAHEIMA B ZABMCHMOCTH OT TANE Hoonegyemara adifarra.

Pucyron 3 — BriBop wara uenesoi nosw
14
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9.5 BnuaAnKe BHELWHHWX YCNOBWHA

MockoneKy OTKAWE J03MMETPA NOOESDMHMEH BNHAHWKD BHEWHKY YCNOBWA, O0N#HHE DbiTe NPAHATE MEDE,
ohecneqHBANWKWE COBNAOEHWE ITHUX YCNOBWA BO BOEMA IKCMEDHMENTOE W BO BDEMA KanWwhpoBoYHor of-
NyYeHHMA AC3MMETpoa. MaMepesHoe sHEYeHWa oTENKKa A0IMMETDa KOPPEKTHRYIOT © TemM, Y4TOD YyYecTk M-
Ol HABECTHEIE IeKTE, HANDHMED TAKWE, k3K BNUAHWE TeMNEpaType. HeodxogHMso yoenydTe BHKMIHKE
YCTAHOBKE W KPAHEHWID ACIMMETDOR 00 W nocne obnydesus (oM. [31] wapyrwe pykosoactea ISOMASTM no
HCNCMNBICBAHMID CHEUMANbHBIX o3AMET DHYSCHAX CHCTEM).

9.6 OxnamoeHHBIE W IAMOPOEEHHLIZ NMALWEBLIE NPOAYETLI

HMcnoneaysoT JoIUMMETRHYECEYID CHOTEMY, KOTODAR NEOREDANACE NDW TOH e TEMNERATYDE, NPH KOTOpoR
NPOBOOMTCA IKCNEDUMEHT, MNW ME TAKy0, KOTOpaA cnalo peardpyeT Ha MIMeHeHua TeMnepaTypel. Ecnn Me-
MNOML3IYETCA OOIVMETPUHECKARA CHCTEME, KOTOPAA CHILHO PEArKpyeT Ha MIMEHEHWS TeMnepaTyphl, pabodne
OOIAMETDEl NOMEWAKNT B TOYKW 3LCNNYATALWOHHOM MOHHTODMHIA, KOTOPEIE MAONKpOBaHsl OT TEMOSDATYPHO-
ro rpagueHTa (M. 8.4 1w 8.5). (Cu. Tamke [31] 1 pYKOBOOCTES NO NPHMMEHEHKID MHIWBWOVaNEHEE DOIWMETHH=
YECEHX CHOTEM).

9.7 NeomeTpua HeNpepLIBHOND NOTOEA

JNAa HeKoTOPRX THNOE OGNYUATENEA HENDePEBHOMD NOTOKS (HANPUMED, KO3 MMERT D8N0 C HeNpepbIB-
HEM NOTOKOM ¥HMOKOCTM MAW TPaHyYN) MOXET 0Ka3aThCA HEBOIMOMHEIM B XOOE IKCMHEDUMEHTA NOMECTHTE O0-
IMMETRE B noaduyuax O w0 . B 2ToM cnyyae BEOOAT HBCKONBRD O03MMaTpon, CiydYaiHoiy obpaiom cume-
WAHHBIE © NPOOYKTOM W MEPEHOCHMEX MM YEpes 30HY OBNyJeHna B HAYANE SKCNECMMEHTANBHOMD NOOMOHA.
Mpl ANATENEHOM NPOTOHE Yepea 30MY 0aNYYEHMA GO3MMETPE 00BABNRI0T B CEROOMHEe 1 BNHHE K OKOHYaHHIO
AKCNEpMMEHTANBHOMM Nporosa. [NA Kaxaod CepMy HIMEREHNA NOMOWEHHoR 0odks TPeGYETCA HRCKONBKD 00-
IMMETROR, C TEM YTODR TAPaHTUDCEATE NONYYEHUE HCTHHHBX aHaqdeHwih O w D . [pe 310l npoueaype
TpeByeToa, YTOOR OOIMMETDRE NPOXOOMNIN Yepay 306y CBNydYeHHA No TOMY e MYTH, YTO K IKCNEDUMEHTallk-
HelR oGpasey [11].

9.8 CnegyeT MCNONEICEATE CTATUCTHMECKHE AHANWME TEKYLLAX HAMEDEHWH MOrMOWeHHON 03k, 4Tobk
CTCNEGATE BOAMOMHBIE HENPEIBWOSHHEE WAMEHEHWA B X008 IKCNapHMENTE.

Mpuwmesaduwe — MNp NPEOCTAENEHMH KWCCNEIO0EATENRMA PEXTIETATOE SHCNEPWMEHTOR B BMGE TEXHNHE-
CHM DTHETOR MNW PEUSHIMDYEMBEIR NYBNMLALHA B HayHHBL ¥y pHENEY HE0EK0OAME NPHBOSHTE BENHYWHES CTATHCTHHECHNN
BADMALWA OD36l, MMERLLMY MECTD B SHCNEPUMEHTEMEHOR CHOCTEME. 310 DTHOCHTCR K BAPWAUMAM OTEAMKE J03MMETRS
ON7 QAHHDID HAODES O03MMETROE KN K BEPWALKAM KMEHLY DEIYNETATEMN NOETOPHEIY SHCNEQMMEHTOE, 8 KOTOREX KO-
NoNEIYETCA PEdbEpEHEHEN MOMETEHR ANA SEHHOM NAWEE0MD MNY CENBEROXCIARCTEEHHOM npoagysta. B aononHeHes |
XAPAKTEQUCTHEAM MUWSB0ID WK CENLCHOXOERAETEEHHOM NpoaykTa, nognesxawers obnydedue (pH, nnotHooTs, Bo3-
PACT, HAIHECTORKDCTE, SKTHEHDOTE BOdL!., TEMNEDATYPE NPOOYKTE B X008 SKCHEDHMEHTE 1 T.40.). HEoBxX0gMMD NEHEOANTE
O0ZAMETPMHECKUE DaHHBIE, BRNNMEKWNE 3HaseHkA O . w O . XOTE 370 1 HEBO03MORHD QMR OHEHb Mansix obpasuoe,
My4LIHK BADHAHTOM NPEOCTARNEHIA PE3YNETATOE ABNASTCA BENKHEHHE B O0TYST rpadmHeckne DaHHEN (K3PTe O09), Ka-
CAMWMACA BAPAAUMA NOrMOWE HHOA O0EkE, $O0TOPBIE WMEKT MacTa sHyTpy abnyqaswmon obpasya. OnA ouskxw norpeLs-
HOGTH, CEAZAHHDN G BAPHALHAEMH W BAyETYEURAME B X008 3KCNapAMEHTA, HENONb3E0T SCTATMCTHHECKWME NaparTapHcTHER,
TAEWE HaK CTEHOAPTHAEA NOFPEWHOCTE CREAHETD WK CTAHOAPTHOE OTHMOHEHWE |t A0BSMHTaNLHEE MHTEDBAN. 3Ta CTa-
THCTAHECKSA BHIDOPMALWE AENABTCH HENQIHOR, B0NM HE YERIZHO 4uono HabnooeHni.

10 JokymeHTaumMsA

1001 DUECKMpYIOT, KOMEa 3T0 YMECTHO, M BENAO4SEK0T B OTHET CReaywyH WHDopMaLnim0:

10.1.1 Tun oBny4aTend ¥ Biag (BFOb) PAOHEUWR, WAMTYHNAEMOR BCTOHHWEOM.

10.1.2 OnAa yoropuTened coobwakT Haniones BEPOATHYK SHERMMK (BEMKYaR TAKKE GaHHeE o dunb-
TPaUKKW, BCNW OHE SCTR), TOK MYYKS ¥ YCTAHOBRNBHHEIE IHAYEHHA HANPAKEHWA B YCKODWUTENS, CRODOCTE KoM=
BEHEpa UK CKOPOCTE TRaHCNOPTHROBKK NpoaykTa. AnA peHTreHoBcKhs (TOpPMOIHEeX ) YCTAHOB0K YHaZRBaIoT
MOMNCHEHAR MIALLIEHK.

10.1.3 PaccToAHWE MeEmdy HCTOHHAKOM W NOBEDXNHOCTED WKW WEHTpomM obny<aemoro odpasua.

10.1.4 DuapueckMe JadHkee 0SNyYasesoro 0Spasua, Hanpuep pazMepkd, Macca, COCTaE.

10.1.5 XapakTepucTHEN KOHTERHERE WNH YCTPORCTES ONA YEepkawkia obpaiua so BpamMa obmyuyaHnA.

10.1.6 MeoMeTpUA HCTONHWED, BKMDHEA pacnpegeneHde paguoHyKnHgos {Np« HeobxogMMocTi).

10.1.7 Bapwauus MOWHOCTIA A036 (MK NorNowWwesH ol 003s) BHyTpx obpaaya.

10.1.8 Temnepatypa W aTMoChEpHEIE YONOBWA, NoAOepxuEaemble abnvar obpaada B npouyecce of-
NyHeHa.
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10.1.9 Tun{el) 1 n3eHTHEHEAUWMOHHBIA{E ] HOMEDR(E) NTEUMEHAEMEE OIHMETROR, BKNKHYaA X KOHCTDYE-
THREHOE ODOpMIEHHE W NONOKEeHHe B cbpazye.

10110 Ondcadve ©YHELWA OTEAMES MY KanubpoBoHdHol KPUE0R DOIHMETDHYEcKON CHCTEMBI, OTEE-
LYAKLLER DAKTHHECKMM YCNORMAM JKCNEDMMENTE, C YKIAIZHMEN B8 MPOCNEMHBABMOCTH K HALUMOHANLHEIM ¢
MEROYHAROOHBIM ITAMOCHAM.

10,111 Conepwarde BNnard ¥ pH ofpasua.

10.1.12 Hueno NoBTOREHHA IKCHEDHMEHTA.

10.1.13 Monsoce cnicadke obpaiaya, nognesawens obnyYeHe, HanpiMep copT, pasHOEMOHOCTE, CTa-
OWA BAIHK HACEKOMbBIX WNMK NpOcTerWwnx, daaa pocTa GakTepii. Mok oBnyYedkn QDYETOR B CNMCIHKE BRMIG-
YAKT ACCOPTHMENT, BOADACT, MHUAHECTONKOCTE, CNENOCTE, IPEMASCTH, YBET, CEMASTENLCTRES GIMTOTOKCHYECKIX
ABNEHHA (BCNW BCTE), METOA, ANWTENEHOCTE W TEMNERATYDY XPaHEHKA 40 W nocne obnyHaruq. Mpw obnyde-
M MACE WA NTALE TOYHO YEa36IBaI0T 0bNy4asMBbiEe NpogysT, YEAIBIBRKOT, COgepManics Nk KOCTH, YKaibiBa-
KT GODMY HAPE3KK, BOIpacT, MEeCcTOKOCTs cnocoba 3aboA, MeTad XpadeHna WKnK TRAHCHOPTUROREH, dIMIH-
Jeckde paidepe. B oblen BKmowanT NoapobHacT, kacasswmect GakTopos, K0TopsIe, k3K DLNoe 1amMadeso,
BRHMAIDT Ha Ka4ecTBEO NPOOYETa Now Modol gpyrod TexHonord obpaboTin.

10,114 Onucadde yNassagd ik YyNasoBoHHsX MATEDHANOE, KOTOPLIE HAXOOATCA B KOHTaKTE © obpaznomM.

10.2 MaGopaTopia coXpaHaeT 3ankcH 060 BoeR OPATHHANbHBIX HAGMIOOEHHAR, BRSHCIEHHAK, MONy4eH-
HilX JAHHLIX M JaHHEE KANAED0oBKK. 3aNKCH DoMMHE COO0eREaTeE MHQORMALMG, OOCTATOMHYIO ONS BOCND0H S
BEOSHHA KAMOO0M0 UIMEDEHWA M COOTEETOTEYIHLMY BRIYMCNEHHA. 3TH 3an4ci aEmoualoT o ceba caeneqms o
Nepcoyana, YYacTRORAALIEM B HIMEDEHHAX WM BBEYMCIEHNAX.

11 HeonpegeneHHOCTE HAMEPEHHIA

11.1 Mamepedna NornoweHHOd Dodkl HMEKT CMBICT, BEMK OHH CONPOBOMAANTEA CUEHKOH HEOnpEde-
NEHHOCTIA

1.2 CocTasnAiowWe HEonpedeneHHICTH QoN#KHE Dbl Te OTHECEHEl K OOHOR M3 OBV KaTerapHin:

11.2.1 Tun A — CUEBHMBEIEMBIE CTATUCTHYECKAMA METOOaMH KK

11.2.2 TN B — CueHUBREMBIE ODYTHMA METOOAMA

113 OnAa snacchiukadyy HeonpeqeneHHoCTed IWHPOKD NOMMERRIOTCA W OPYrMe crocobe, KOTODbLIE
TakWe MOryT GuiTe NONe3Hbl B OTHETE N0 NoOEOOY HeoNpEgeneHHoCTA. Hanprmep, ANA oNEcaH#a painiiHsy
HATEMODHA HECNPEOENREHHOTTA MCNoNB3YIOT TEPMAHEl € TOYHOCTE , 3 TAKKE «CNYyYaRHan NOTEeWHOCTES W 4Ck-
CTEMATHYECKAA NOMPEWHOCTED.

MpumevyaHus

1 OTHECEHWE HSONpE0snSEHHOCTEN K THRY & wnn Teny B OcHOBaHG Ha METOOMEE GUEHEW HEONDEZENSHHICTEN,
onyBnuEoBadson 8 1985 MesoyHapogHor opraduIaunsd  no cradgaprusagan (1501 &8 PyroBoOcTES Mo BHPEHEHHD
HEGNPESZSNSHHOCTH WaMapsrnd [45]. Uens 3ton goayMadTa J3KN04asTcl B oTos, STodsl cnocoabcTRORSTE NOHKMaHNHY
TOM, KAK PEISWHESHTCA KOHUENUMH HEONPoOenasHooTy, W cO30ETe OCHOBY ONR CPSgHEHHR pEIyNLETATOE W3MEpEHEA B
MEROYHAPOOHOM Maclrata.

2 Pyropogcted (8] onpaganAet 20sm@eHEIS MCTOMHNEA HEONPEOenSHHocTE B GO03MMET R, NPpOSogUMOoR HE yora-
HOEKEX ONA PEAKEUMIHHOR oOpaboT, » NPESNardeT NPOoUBOYPE OWEHEE BERNYMH PESYNETMRYEILMY HEONDEOSNEHHO-
CTEA MNP HAMEDEHWA NOMOWEHHOR 003k © NOMOWSH O3UMETRHHECKOR cioTamel. JOEyMeHT COOsp#EdT OnpeianaHis
¥ NOACHEHMA DCHOEHEDE KOHUENEHA MIMEDSHIA, BRNOYER OUEHEY MEMEDEHHOM SHEHEHHA HEROTOROE BEMW-EHHEL #HG-
THHHOE: IHAYEHNE, NOFPEWHOCTE W HEONPEganeHHacTs, DECyHOSI0TCA COCTEENAKILME HEONPEOSNEHHOCTH M METOOS,
NOZENAKILME OLEHNTE 3HAYEHWR 3THX COCTEENAMHUAE. [pagnaramTol TAOHE METOSL BEHHCNEHMA SYMMapHoR CTEH-
OEOTHON HEOMNPE0EnNEHHOCTA W OUSHKH DAECIIWPEHHGR (MONHOE] HeonNpenanaHHOCTA.
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MpunoxeHae A
[cnpasounos)

KomnuioTepHoe NnporpaMmmMmHoe oGecnedeHne

A1 KoMnermTepHoe nporpaMmHyos obecneveHme

£.1.1 CRomHOCTE BRHWMCREHMA. HEOEXOAMMBIX ONF NOQMOHEN MOQENH KanWDpoesy 1 OUSHEH NOrMOWEHRW qodkl,
HEMa0eXHD NDKBoAMT K MCNOMRbIOBIHAD KOMNBETEDHBIE MPOMDRMM ANA BeINOMHEHAA 3TWE BEMHUCNEHAR. CylecTeyeT
MHOID KOMMEPHECKHA QOCTYNHBI NAKETOE NPOTRAME,. NOIBOMAKMLNY BRNONHATE HEKOTOPEE W BCE NPESCTRBMARKILLNE
HHTEPEC BeI4MCIEHHA.

£&.1.2 TNprkepama RaKETOE NParpars ABNA0TCR 0EWNE CTETMCTAYSCEME NakeTel  Tame kak SAS, Slalislica. Statlab,
Stala. Sigman Stat nan Minitab: cnagranyavposaHHeE NageTerA26IA, Take kak MathCad, Splus wne GraphPad wnw npo-
TREMME! JNA NOBCSOHEEHEIX HYXO, BCTROSHHEE B 3NEETPOHHBE Tabnnues, Taxne kak Excal.

A.1.3 MHome STarwcTUHSEEHE NakeTs NPpEgRonaramnT, Y470 DaHHEIE CROMNOHOBEHE B HE3S8WcHMEle (X, ) napel.
[ns TAkME CTATHCTHHECHAX NEKETOR CTRYETYRE O8HHBL, BOIHHKAXILAR NPH EaNEpoRke 0o3mmerpa, KoM O4H0 IHSHEHES
K NENOMBIYVETCA AR MEOTMXE IHTHEHWA Y, ABNAASTCA HETHNWSHOR. T 3TOH NPAHUHE XODOESES KEHEcT B0 PEAyNeTaTOE Bhi-
SHCTEHAR HE MO#EET BbiTe JOCTRIHYTO G NOMOLERT TONBLD CTHHOAETHRL. QNUMA NPOrpaMidel OHO JOCTAMEETCA HEKDTODRIM
EOMOWMHMPOBAHMEN HEANexawny oBpasos BelbparHbIx ANEMEHTOR STAHSADTHOND BRIE0OA, OfouneMBaEary DaHHOH
nparpamMpon. 0ns npoeensHuA TaEdE paboTs HEo0XoaMMO OSTAaNEHOE NOHMMaEHWE OG0 MaTOO0R PACHETE, T.8. KaK Bbi-
NONHASMOND JaHHERN CTATHCTHYECHARM NEKETOM, TaK ¥ peansHo Tpebyemora gna obpalboriy peaynsrarog.

&1 4 BOnNsWHHETED CTATHCTWHECKME TTEEBTOE HE MMENT NEOFPEMM YACHEHHOM BRI BHMR (MHERDTHUPOBAHWA ), HE-
OEHOOMMEIX OMA OLEHKKR NOTNOWEHHDR 0036 W HEONDESENSEHHOCTH NOMOWEHHE 4036, 3Ta ONepauys pacCMaTEME3ETER
KK MATEMETHHSECHAA DYHELNE 1, COOTBETETEEHHD. B8 MOHHD HAATH B BONEe MATEMATAYSCKA DMEHTAROEAHHEIX NaseTax,
rakex kax MathCad wnn Matlab wne cpeay maramarireciuy iy KA ANeKTROHHER TE0NML.

£.1.5 Tpy BnonHEHe $anabpoBgn QO3AMETDA W OUEHKE Q036 C MCAONEI0EEHNEM CTATHETHSSCHME NaKETo oe-
M HAZHEHEHWA NIHNA SNEETROHHEBIN TEONHY MOEET BOZHWEHYTE HEO00XOSHMOCTE B 0D bE0MHEHNN HECHONBHHE BRIXOOHBEIL
OAHHEIX SNA NPOBESEHWA NPESCTEENAKLLMY WHTEPES BhHWCNEHNR.
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BEuGnuorpadua

Codax General Standard for Irradiated Foods (CODEX STAN 106—1983. Rey, — 2003) (Obuwsa cTaHgaps Ha
MULWEBEE NPOYETE, 0DpaboTasHele npoHMEarKoW M ramyHedunem. Kogers Crad. 1086 — 1983, senyck — 2003)

Racommended Intemational Cods of Practice for Radation Processing of Food ([CACIRCP 19—18978, Rew. —
2003, Codex Alimantanus. Food and Agrculiure Organization and Word Health Crganization, Romes, 2003
{PEroMEHIYEMEIE MERIYHAROOHEE TEXHHYSOHME HOPME W NPABMNE, HacaryHech EnyYeHWE NULEELN NPo-
oyEToB. Kogewc anemedTapays, [NpogosonecregHHEA i CENBCROXO3ARCTBEHHARA opradwaagus 1 Boemwpean
OpTEHMIEUMA OpasacHpaHEHWA, Pan. 2003)

ISVASTM 51204

ISOVASTM 51431

ISVASTM 516808

ISOVASTM 51849

ISOVASTM 51702

ISWASTM 51707

ASTME 170

ICHL &0

ASTM F 1255

ASTMF 1356

ASTMF 17346

ASTM F 1885

ASTM E 2232

Pracbice for Dosimelry in Gamma Irradiation Faciliies for Food Processing {Py-
HOSOOCTED MO GOMMETRMM NpW oBpaBoTwe MAWLEeReR NpoOgyRTOE raMMaE-1anyqe-
HHEm]

Practica for Dosimetry in Electron Beam and X-ray (Bremsstrahlung) Ieradiabion
Facilitias for Food Procassing (PysoBoac e no go3amerpud npd obpabomee ne-
LWEBEE NPOAYHTOE SASKTPOHHEIME NYHEEMH W DEHTIEHOBCHAM (TODMOIHBEIM) W3-
NyYEHAER )

Practice for Dosimetry in an X-ray (Bramssirahiung) Facility for Radiation Process-
ing [PyxoB800CTEO N0 QDSMMETRHA HE YOTAHOEESX N0 pEgMELACHRDE oOpaboTies
PEHTTEHOSCEKM (TOPMOIHBIM] HamyYeHram)

Practice for Dosimetry in Electron Beam Facilifty for Radiation Processing at Enar-
gies betwaen 300 ke and 25 MeV (PyrdeoacTen No A03MMETRAN HE YCTAHOBEAX
ONA PEOMEUWOHHOR Bpatoral 3NSRTROHHBIM MP4EOM C 3HE0MAEE 3NEKTDOHGE OF
300 k=B go 25 MaB}

Fractice for Dosimetry in 8 Gamma |[radiation Facility for Radiation Processing
{PyrOBOOCTED MO QOSMMETPHKM HE YCTEHOEEEX ANA PASHALNCHHDN oBpaboTer am-
RS- LAY HEHAE M )

Guide for Estimating Uncertainties in Dosimetry for Radiation Processing |Pyso-
EOOCTED MO OUEHKS HEOMNPESENEHHOCTER 2 QOZMMETEAN NP PRgHALMOHMHDR o8-
paboThE}

Terminology Felating to Radiabon Maasurermants and Dosimatr {Tepsasononem.
OTHOCHILEACA K PEOVAURIHHEM MIMEDSHUAM 1 D03AMETIIA)

Fundamental Cuantities and Units for lonising Radiation {OCchosHBS BENEHHHEL 1
SMHHLEI, XAPARTEDNIVEILIME MOHHIHDYHWESE MaNyHaHIe)

Guide for Irradiation of Fresh Agricuttural Produce as a Prytosanitary Treatment
{PyroE0ocTED No pagHalmorHDE abpaborie cBEsel CENBCROXDARACTEEHHOR NPo-
O¥HLUMK B ESYSCTEE ATOCEHUTABOHON Maps]

Fractice for Irradiation of Fresh and Frozen Red Meat and Poulry 1o Controd
Pathogens and Other Microorganisms {Pyroeogotso no pagnausodHsor obpabor-
HE CEEMEN W 3aMODOHEHHONT KPECHOM MACE M MACE NTHUELl SNA CIPaHWSEHKA
COMEPMEHWA NATOMSHOE 1 OPYTHE MUKDOODIEHWEMOE |

Guide far Irradiation of Finfish and Aguatic Invertebrates Used as Food to Control
Pafhogens and Spoilage Microorganisms {PyrosansTea no pagHaLHoRHoA oBpa-
OoTRE phibbl W BOOHEIX GECNOIBOHOYHBL, WENONEIYEMER B NAWY, QA OFpaHuHe-
HHA COABDMAHHA NETOMEHOE M MHWNOCTHEX MEKPODPraHAZMoE)

Guide for rradiation of Dned Spices, Herbs, and Veagetabla Seasonings 1o Control
FPalhogens and Olher Microorganisms (PyroBaoOcTED no pAgHALHOHHOMY OOnyqe-
HHED CYNME CNEUME, TREE W NPHMNPEE N8 OrpaHWYEHWA COSERMARKA NETOMEHOE 1
Oy MPEROORTEHKIMOR]

Guide for Selaction and Usa of Mathematical Methods for Calculating Absarbed
Dase in Radiation Processing Applications (PyroeogcTeo no 8wIGogy M MCNoNs3o-
BAHHH METEMITYHECHMY MOOSMNSR ONA PACYETH NOrMoWEHHDR 003k B 3A0848% N0
REAVAUMOHHOR oopafoTre)

Preservation of Food by lonizing Radiation. Vols 1—3, Josephson, E. 5., and Palerson, M. 5., eds., CRC Prass.
Boca Raton, FL, 1983 (Coxpaderis NMWESLIX NPOOYETOE NPH ROMOLWK AOHAIADYEOWETD Manyserms, Deoseds-
con 3.0, w Marapocon M.C. wag., CRC Press, Bova Psaran, $nopuga, 1983)
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[17] McLaughlin, W. L., Jaratt, 5., B O.. and Olejnik, T. A.. Dosimedry, Prasersation of Food by fonizing Radiation,
Wil 1, CRC Press, Booca Raton, FL, 1983, chap. 8 (Mae-Nadnud WL, Deappert PO, Onedqne TAL Doasuae-
TpwA. COXpaHasne MMWEssEX NPOGYETOE C NOMOWE HOHWMEHPYHLWE BINnyYednA, 7om 1, nagarenscres CRC
Press, boka Pedton, Dnoproa, 1883, rmaea 8)

[18] Ehlermann, D, A. E.. Dose Distribution and Methods for its Determination in Bulk Particulate Food Materials,
Health Impact, Idemfication, and Dosimatry of iradiated Food, Bogl, KW, Ragula, . F, and Suass, M. 1,
ads., A World Healih Crganization Repord, Instibut fir Strablenhygiene des Bundasgasund-heilsamtes, Mancharn,
1988, pp. 415—41% (3nepman 043, PacnpefensHne 0o ¢ METOOL @r0 ONPESENEHHE B DO beMHLIR Shiny-
HWE MHLEBRE NpoaykTax. BoagehcTeme Ha 30000eee, BOSHTUEMEELWE M J03IMETDHA abnyyeHHLN NHILEB8x
npagyktos. Berne K .B., Perynna 0.4 1 Cysce 0.B. wan., Orer BoamupHoR COraHw3anme a0pascoypaHEHNE,
MIHCTHTY T PASHALMOHHOR rHrdeHsl PEnspaneHons ympEEnEaHne pascapaserds, Moqxgan, 1988, oo 415—419)

[19] Farkas, J., Imadiatton of Dry Food Ingradients, TRC Prass Inc.. Boca Ratan, Florkda, 1988 (@apraw O, OEny-
HEHME CyXls NUYEeRR wHrpegwarTos. Magaranecras CRC Prass Inc.. boxa Pairmod, @nopuga. 1388}

[20] Foaod Irradiation, a Technigue for Presarving and Improving the Safety of Food, 1SBN: 8241542403, A World
Health Crganization Repart. Geneva, 1988 |(DGny<eHwE nHWEERX NPOGYRTEE, METOO COXDEHEHWR WM NOBLILUE-
HUA DeaonacHoCTi Ngees NpogyeToe. ISBN: 924 1542403, Oruat BoamnpHon opradi3auusy 30paenoxpaqa-
HWR, Heqeas, 1058)

[21] Diehl., J.F., Safely of lradiated Food, CRC Press. 2nd ed,, Marcel Dakker, New York, NY, LUSA, 1985 (Dune
M. BeaonacHoCTE 0OMy-EHHEL NMWEBLE NEPDGYEToE. Manatenscran CRC Press, 2-8 waganve, Mapcane Qex-
rep, Hew-Mops, CLUA, 1885)

[22] Food Irradiation: Principles and Applications. Maolins. BLA., eds., John Wiley & Sons, New York. NY, 20071 (Oany-
YEHWE MHWEBLIE NPOOYETOB: MPMHLEHML W nprMededne. Monusc PAL wag., John Wiley & Sons, Hew-Mops, 2001}

[23] Dosrmelng for Food rradialion, Technical Reports Senes Mo, 4048, International Atormic Energy Agancy. Visnna,
2002 (dozumeTpaR Ry oONy4EHrK MHWEBRIE NpaayeTos, TexHuwYeckda oT4aTsl, capusa M 409, Mesxnysapon-
HOE SREHTCTED NO 3TOMHOE 3Heprun. Bena, 200Z]

[24] Lirbain, W. M., Food Iradiafion, Academic Prass, Inc., New York, 1986 (YpGean ¥ M. OSny4eqne nawessx npo-
ayerog. Maparenscteo Academic Press, nc., Helo-Mope, 1386

[25] ANS| M4331—187E8 Safe Design and Usa of Seff~-Contained, Dry Slorage Gamma Iradiators, Ameri-
can Mational Siandards Insfilule, 1430 Broadway, Mew York, MY, 10018 (Bezonac-
HEA HOHCTPYELMA 1M MCRONE20BEHWE SETOHOMHER DEOMALKLOIHHO-TEXHOMOWSECKMY
FEMMA-TYSEBEN YETAHOBOK & CyX0R 33WWTOH. AMEPHEEHOEAR HEUADHANEHEIA H-
CTATYT cranpapros, 1430, Bponsak, Hew-Wopk. 10018))

[26] ANSIHPS M43.15—2001 Safe Design and Use of Salt-Contained We! Source Slorage Gamma Irradiators
[Catagory ), American Mational Standards Institute, 1430 Broadway, New York,
WY, 10018 (EeaonacHas KOHCTRYELAR M WMCNONGI0BaHME SETOHOMHEN DATMELN-
OHHO-TEXHONDTW-ECKHY FAMME-NY-EELXY YETAHOBOK C MWD KOCTHGA J3WKWTed (Kare-
ropuu 1} AMBERDEXEHCRAR HALWOHANBHER AHCTRTYT cTadgaptos, 1430, Bponssi,
Heso-Aops, 10018}

[27] ANSIHPS M43 10—2001  Safe Design and Use of Panoramic, Wel Source Storage Gamma rradiators
[Catagory IV} and Dry Source Storaga Gamma rradiators (Category 11}, American
Mational Siandards Instibute, 1430 Broadway, New York, NY, 10018 {BesonacHas
KOHCTPYELMR W MENONLI0EEHWE MAHOPEMHBIX  DEQMaUKMOHHO-TEXHOMOW4ECKHX
rAMME-NyHEBEEY YOTEHOBOK © MHOROCTHOR 3awnTodn (kareropyd V) » o cyxolr
JFWMTOA (xaTemoprd 1L AMSDHESHCEER HAUMOHANBHEIR WHCTATYT CTAHOQ3QTOR,
1430, Bpomeed, Hewo-Wops, 10018}

[28] Hard Book of Chermistry and Physics, B9ith ed, CRC Press, Boca Hat, FL, 2008 [Cnpaso<H@r no o apsd 4 od-
auka, BY-g nznanwe, CRC Prass. boka Par, Snopiga, 2008

[28] Untarwager. M. P [2003), «Hadionuclide HalfHife Measurements at the Mabtional Institule of Standards and
Techralogy (version 3.0)o, availabde onlime; hitp/physics mst.govHalilife (2008, February 20), Maticnal Inslitute
of Standards and Tachnolegy, Gaitharsburg, MO, USA (Yurepeerap M., Masmeperas epemeHn nonypacnaga
pagHAHYENMOOE B HBUWWMOHANEHDM WHCTUTYTE CTEHOapTOR 1 Taxsonomdy (Bapcks 3.0}, gocrynHo oHnaas: hiblp:s
physics nist.gowHalllife (20 deepana 2009 r}, HauwoHansHBIR MHCTETYT CTEHOEOTOR W TaxHanored, TedTep-
chypr, Mapwenenn, CLUA]Y |

[30] 1SCASTEY 51818 Guede for Dosimetry m an 2lectron Beam Facilily for Radiation Procassing al Enargies
Betwesan 80 and 300 ke (PyxoeoqcTeo N0 QOSMMETRMH HE YCTAHOBKAX ONA RAOMALN-
OHHOR 0DEaB0TEH JNSTROHHER NYHROM © SHEPraal anakTposos ot B0 go 300 k=B
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[31] 1SOVASTM 51261 Guide for Salection and Calibration of Dosimeiry Syslems for Radiation Process-
ing {PysoB0geTE0 N0 BelDopy W KANMEPOBLE QO03AHMETEHYSSCHAE CHETEM SMA pagu-
AUMOHHOW ODpakoTruE)
[32] 150ASTM 81276 Practice for Use of a Polymathyimethacrndate Dasimelry Systermn (Pykopogoras
M NPAMEHEHMI DOZMMETHHSCKOR CHETEME! HE OCHOBS DNONMMETWIMETIKDHUNATE)
[33] 1SOVASTM 81607 Fractice for Usa of the Alanine-EPR Dosimeatny System (Pyroedactes no npamMe-
HEHWH JOSMMETPMHSCRON CHOTEME! HE OUHOBES BNaHUHEA)
[34] 15O0ASTM 51850 Practice for Use of Cellulose Triacetate Dosimetry Systermns (PyroBogoteo no npu-
WEHEHMH SUINMETDHYECKIN CHCTEME! HA CCHOER TPWALETETE LEnnonoEses |
[35] ASTM E 2304 Practice for Use of a LiF Phoio-Fluorescent Film Dasimetry System | Pyrasogcres
o NpeMaHaEis SoTofNYopEtUEHTHON MIEHOYHH DO3MMETEMHECKOR CHETEMBI
Ha ooHope LiF}
[36] 15VASTM B12T5 Fractice for Use of a Radiochramic Film Dosimetry System (PykoBoacrao rno npe-
MEHEHAH SOIRMETDHSECEDIN CHETEMEl HE CUHOBE PAOMORKEOMHLLL TIREH0E]
[37] 12ASTM 51540 Practice for Use of a Radiochromic Liguid Dosimetry System |[PyroBogocTen no
MOHAMEHEHHA HAQEOCTHOA PagHOEpOMHGR QO3MMETPR-HECHOA CHETEME |
[3E] 15ASTM 51310 Practice for Use of a Radiochromic Oplical Waveguide Dosimelry System (Pyso-
BOOSTED NG NPHMEHSHAR DOIAMETIWHECKDA CHOTEME G HENONLIOBAHHEM DaOMG-
EROMHOND DITHHECHON BONHOR003)
[35) 15CVASTM 51205 Practice for Use of a Ceric-Cerous Sulfale Dosimetry System (Pyroeogoteo no
MOAMEHEHH JO3MMET PUHSCEOR CACTERE HE OCHOBES USPWRA-Cynedara uapna)
[40] ASTM E 1026 Fractica for Using the Fricke Relerence-Siandard Dosimetry System (Pysosogcrea
M NPHMEHEHMH QO3METDIRHBCHON CACTE M PEbapEHCHEIX STANCHOE PoMKE)
[411 ISOVASTM 51535 Practice for Wse of the Ethanol-Chiorabenzens Dosimealry System (Pyrosogoreo
M3 NPMMEHEHHID S0IMMETRHSECHENA CHETEMEl H3 OCHOBS 3TaHONE W xnopbad3ona)
[42] Harlshorn, A, Mackay, G., Spander, M., and Thomscon, ., Absorbed Dose Mapping in Self-Shielded Irradiators
Uszing Direct Reading MOSFET Dosimeters, préesentad al Health Physics Society Annwual Meeting, July, 1985,
Avaiable from Thomson and Mielsan Elecironics, 25E Morthside Road. Mapsan, Ontaro, Canada KZHES
(Haproeopd Ao Maewen [0, Cresgap Mo Tomcod VL KapTipasadng narnoweHHoR Jodkl B CamMsspaqdpoean-
HEIX PAIMEUNOHHD-TEXHONOTMHECHMY VETAHOEXEY C HCNONEI0EIHNEN JUAEMaTDDE NPFEMOND CHMTEIBRHWMA HA No-
negelx MOM-Tpanavcropas. MNMpeacTasnsaqo Ha SRerooHon scTpads JDWScTES paAHALMOHHOH 3SWATEL, KM
1505, Monmy4eno o7 womnadae Thamson and Mialsen Electronics, 25E, Hoproang Poyo. Henwd, Ovrapeo, Ka-
Hapa, KZHBS1)
[43] ASTM E 925 Fractice for BMonitoring tha Calibration of Ulravicdet-Visible Specirophotometers
whosa Speciral Slit Width does not Exceed 2 nm {Pyxoeogcres no NposagaHHEs
Eanuiposws  Yd-cnestpooToMeTpoE B CNeRTpooToMETDOE BMSMMOE YACTA
COEETRE CO CNEXTPAMNsHEM paspeweHpen Donas 2 HM)
|44] 1SNASTM 52116 Practice for Dosimetry for a8 Sef-Contained Dry Storage Gamma Irradiatar {Pyso-
BOOSTED N0 OOIMMETOWH S7A BETOHOMHEIE FEAMME-00MyaTanai Syxoro THna)
[45] CIRM 29 Guidelines for Calibration of Dosimelars for Use in Radiation Processing, Sharpa.
F., and Miller, A., Auwgust, 1999 (Pyrosopcten no kanwbposke SoawmeTpog gnA
MOMMEHEHHA 8 pagraumoHHoE obpaboree, Wapn M., Munnep A agrycr 1989 )
[4&] ASTM E 2303 Guide for Absorbed-Dose Mapping in Radialion Processing Faciltiss [Pyroeonores
I KAATHDOBEHWHS MOrNOWEHHER O03 HA yETEROBESY ONF PEAMALMOHHOWN chpaboTin)
[47] Radiation Dosirmetry, Yol 1, Athix, F. H.. and Roesch, W. C., eds., Academic Press, Mew York and Londoen, 1963
{Paauvaunodran goasetprA. Tos 1. Armeec DH. o Pew B.E, vag., Academic Press, Hemo-Mope u NodHgoH.
gl
[48] ASTM E 2381 Guide far Dasimetry |n Radiation Procassing of Fludized Beds and Fluid Streams
{PyroeageTes No A03MMETRAR NPH PASHALHOHHOA COpaboThe pazskaErHbx of-
DHI0SAHAR N NOTOKOE HASKOCTH |
[45] Guide io the Exprassion of Uncertainty in Measuramen!, infernational Organization for Standardization, 1985,
ISBN 92-67-10188-9 [MmesTCcA pyCorA NEpEEnd. PykoBOICTE0 N0 BLIDEFMEHWD HEONPELENEHHOCTA HaMBRE-
HHA, ToCynapcTEeHHDe npegnpeaTee sBoepoccwicenit HEVYHO-BCCNEQOBATENECKMA MHCTHUTYT METPONarHm
., 0. Medgeneasas, Cansr-MNerapbypr, 195949}
20
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¥OK G664:539.1.047:538.1.06:006.354 MKC 67.040

Knoyepsie cnopa; NOMOWEHHAR 0038, KapTUPOEAHWE NOMMOWEHHDA 03k, WIMEPEHUE NOMMOWLEHHOR 003k,
TOPMOIHOE MANYHEHWE, JOIMMETDMHYECKAA CHCTEMA, INEKTPOHHEN NyY0K, NUWERDR NPOOVET, NWLEENE W
CENLCKONOAARCTEEHHEIE NPOOYKTE, TAMMA-HINYHEHNE, TAMMA-NYYY, KOHWIKEYOWES HANYYEHWE, Heonpeae-

NEHHICTS WIMEDEHWA, PAgWAUMOHHEIE HCCNEdoEaHWA, paDoy Mk JoIMMETD, DEHTIEHOBCKDE WAMYYEHHE, PEHT-
reHOBCRHA Nyd
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Komneorepyas eapotea .0, Acmauwura
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