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3aauu, OCHOBHbIEC IPUHLIUIIBI U ITpaBUJIa IPOBEAEHUS pabOT IO rOCYIapCTBEHHON CTaHAapTH3aLUH B
Poccniickoit ®enepanun ycranosiensl [ OCT P 1.0-92 «I'ocynapcTBeHHas cucTeMa CTaHAapTU3aliuu
Poccuiickoit ®enepanuu. OcuoBuble nonoxenus» u 'OCT P 1.2-92 «'ocynapcTBeHHas cuctema
crannaptuzauu Poccuiickoit denepanun. Iopsinok pa3paboTku rocy1apcTBEHHBIX CTAHIAPTOBY»

Caenenust o cTaniapre

1 TIOAI'OTOBJIEH O6mepoccuiickoii 0011eCTBEHHOM OpraHu3aiuei «Acconuanus HHXEHEPOB 110
KOHTpOoJt0 Mukpo3arpsizHeHuit» (ACMHKOM) na ocHOBe COOCTBEHHOT0 ayTE€HTUYHOTO MEPEBOIa
CTaHJapTa, YKa3aHHOTO B MyHKTE 4

2 BHECEH Texuuueckum komureroMm no cranaapruzanuu TK 184 «O6ecnieuenue npoMbllIeHHON
qUCTOThI» DeiepaIbHOro areHTCTBa M0 TEXHUUECKOMY PErYIMPOBAHUIO U METPOJIOTHH

3 YVTBEPXXJIEH 1 BBEJIEH B I[EﬁCTBI/IE [Tpukazom denepanbHOrO areHTCTBA MO
TEXHUYECKOMY pEerylInpoBaHuio u metposoruu ot 11 mapra 2005 r. Ne 48-ct

4 Hacrosmuii cranaapT uaeHTudeH MexayHapoaHomy crangapty MCO 14644-5:2004 «Yuctoie
MIOMEILIEHUS U CBSI3aHHbIE C HUMU KOHTpoJsupyembie cpeabl. HacTs 5. «Okcmmyatamus» (ISO 14644-
5:2004 «Clean- rooms and associated controlled environments - Part 5: Operations»)
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[Tpu nprMeHEeHNN HACTOAIIETO CTAHIAPTA PEKOMEHYETCS UCIIOJIB30BATH BMECTO CChbUIOYHBIX
MEXIYHAPOIHbIX CTAHJIAPTOB COOTBETCTBYIOIIUE UM HAILMOHAIBHBIE CTAHAPTHI, CBEICHHUS O KOTOPBIX
MIPUBEICHBI B CIIPABOYHOM TpuiiokeHnHn G

5 BBEJIEH BIIEPBbBIE

Hngpopmayus 06 usmenenusx Kk Hacmoswyemy cmanoapmy nyonuxyemcs 6 ykazameie « Hayuonanvuvie
CMAanoapmoly, a MeKCcm usMeHeHull - 8 UHOpMayuoHHvIx ykazamenax « Hayuonanvhoie
cmanoapmely. B ciyyae nepecmompa unu ommeHbl HACMOoAUe20 CMaHoapma coomseemcmeayouas
ungopmayus 6yoem onyoIuKosana 6 uHphopmayuounom ykasamene « Hayuonanvnole cmanoapmol »

Conepxanue

Benenue
1 O6nacTh NPUMEHEHHUS
2 HopMaTHBHBIE CCBIJIKHA
3 TepMHHBI ¥ OIIpPEJICICHUS
4 OcHoBHBIE TPEOOBAHUS
4.1 Opraguzanus 3KCIIyaTalluyi YUCThIX TOMEIIEHUI
4.2 Oxpexxaa Uil YUCTBIX ITOMEIIEHUI
4.3 Tlepconan
4.4 CraunnoHapHoe 000pyI0BaHUE
4.5 MaTepuaisl, IOPTATUBHOE M IIEPEJABIKHOE 000PYIOBAHKE
4.6 YOopKa YUCTHIX TIOMENICHUNI
IIpunoxenne A (cupaBounoe) TpeOoBaHHUs K DKCIUTyaTallu|
IIpunoxenne B (copaBounoe) Onexxaa JIst YUCTBIX MOMEIIEHUN
[Ipunoxxenne C (cupaBounoe) Ilepconan
IIpunoxxenne D (cupaBounoe) CTanmoHapHOe 000pYyJIOBaHHKE
IIpunoxxeune E  (copaBouynoe) Martepuaibl, IIOPTATHUBHOE WM MEPEABMIKHOE
000opyI0BaHNE
IIpunoxenne F (copaBoynoe) YO0opKa YUCTHIX IOMEIICHUN
IIpunoxenne G (copaBoynoe) CBeneHUS O COOTBETCTBHM  HAIIMOHAJIBLHBIX
craugapToB Poccuiickoit @enepaliii cCbUIOYHBIM MEKIYHAPOIHLIM (PErMOHAILHEIM )

CTaHIapTam
bubmmorpadus

BBenenune

Bo MHOrHX 0Tpacisx NpOMBIIUIEHHOCTH U chepax IesITeIbHOCTH YeI0BEKa IPEIbsIBIISIOTCS ClICIIUAIBHbIE
TpeOOBaHMS K YHCTOTE BO3/yXa MOMEIICHUH. DTH TpeOOBaHMS BBITIOIHSIOTCS 33 CUET PUMEHEHUS
YHCTHIX MIOMEIICHHUH, B KOTOPBIX KOHIIEHTPAIIHS a3PO30JIbHBIX YaCTHUI] HE JOJDKHA ITPEBBIIIATH
YCTaHOBJIEHHBIX NIPE/IENIOB. 3HAYEHUS 3TUX NPEAEIIOB ONPEIEIIAIOTCS OCOOEHHOCTAMH TEXHOJIOTHUECKIX
MIPOIIECCOB, BBITIOJIHSAEMBIX B YACTHIX TOMEIICHHUSX, U TPEOOBAHHMSMH K BBIITYCKAEMON B HUX TIPOTYKIIHH.
Hacrostimii ctanaapt onpeaesnsieT MeTOIbl KCIUTyaTallii YUCThIX IOMEIEHUH, B T. 4. YCTaHABIMBAET
CIIeAyIOITIE TPEOOBAHUS T10:

a) OpraHu3anry YKCIUTYaTAIH YUCTHIX TIOMEIICHUIA;

0) oJIeXKIe TS YUCTHIX MIOMEIICHUH;

B) 00YyUEHHIO TIEpCOHAJIA;

I) IEPEMELLIEHHUIO0, MOHTAXY U TEXHUYECKOMY OOCITYKUBAHHUIO CTALIMOHAPHOTO 000pY/I0BaHUs (KpUTEpUU
BBIOOPA 00OPYIOBaHUS HE PACCMATPUBAIOTCS);

1) BEIOOPY MaTepHAIOB U TIEPEABMKHOTO 000PYIOBAaHHS, UCTIOJIB3YEMBIX B YUCTBIX TOMEIICHUSX;
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€) TIOJUIEP>KaHUIO YMUCTOTHI B YMCTHIX MIOMEMICHHUSX 32 CUET TIJIAHOBOM YOOPKH U KOHTPOJISI TapaMeTpPOB.
Cepus mexxmynapoaabix ctannaptoB MCO 14644 nonrotosnena Texandeckum komuretom UCO/TK 209
«Cleanrooms and associated controlled environments» - «HucTbie TOMEIIEHUS U CBA3aHHBIC C HUMH
KOHTPOJIUPYEMBIE CPEIbI» U BKIIFOYAET B CEOS:
yacth 1. Kitaccudukarust 4ucToThl BO31yXa;
qacTh 2. TpeboBaHUs K KOHTPOJIIO ¥ MOHUTOPUHTY JIJIsl TIOJITBEP>KICHUS TIOCTOSTHHOTO COOTBETCTBUS
NCO 14644-1;
yacTh 3. MeToabl KOHTPOJIS;
qactb 4. [IpoexkTupoBanue, CTpOUTENBCTBO U BBOJ B SKCILTyaTaIHIO;
4acTh 5. DKCIUTyaTalus;
yacTh 6. TepMHUHBI 1 OTIpE/IEIICHUS;
yacTh 7. 3onupyromniue ycTpoiicTBa (YKpBITHS C YUCTBIM BO3AYXOM, OOKCHI IEPUYATOUHBIC, 30 TOPHI
1 MUHUOKPY)KEHHS);
yacth 8. Knaccudukaryst MosieKyasipHbIX 3arpsi3HEHUI B BO3yXeE.

HAIMOHAJBHBIA CTAHJAAPT POCCUVMCKOMN ®EJEPAIIUHU

Yucrbie NOMeNeHUs U CBSA3aHHbIE C HUMU KOHTPOJIMPYeMble Cpe/ibl
Yacrtb 5
IKCILIYATALIUA

Cleanrooms and associated controlled environments.
Part 5: Operations

Jlata BBegenus - 2006 — 01 - 01
1 O0s1acTh NpUMEHeHHu s

Hacrosimuii ctaniapT ycTraHaB/IMBaeT OCHOBHbIE TPEOOBaHUS K SKCILTyaTal[My YUCTHIX IoMeleHuil. B
HACTOSIILIEM CTaHAapTe HE PaCCMAaTPUBAIOTCA:

- TpeboBaHUs K 6€3011aCHOCTH, KOTOPbIE HE CBSI3aHbI C KOHTPOJIEM 3arpsi3HeHuil. B atom citydae cnemyer
PYKOBOJICTBOBATHCSI COOTBETCTBYFOIIIMMH HAIIMOHATIBHBIMI HOPMaMH U MIPABHIIAMH, OTHOCSIIIAMUCS K
o0OecreueHHIo 0e30MacHOCTH;

- crienyasgbHble TpeOOBaHMS OTAEIbHBIX 001acTel IPUMEHEHHUS.

TpeOGoBaHus cTaHIapTa pacnpOCTPAHSAIOTCS HA YUCThIE MOMEIIEHHUS BCEX KJIACCOB, KOTOPbIE
MCIOJIb3YIOTCS IS BBIITYCKa JTF000M MPOAYKIIMH WK TpeAHA3HAUYEHBI IS IPYTUX Lelei.

CrangapT He COAEPKUT TPeOOBAHUN K TEKYILIEMY KOHTPOJIIO YUCTBIX TOMEIICHUH.

MeTopl KOHTPOJISl YUCTBIX MoMellieHuit o yactuuam npuseaeHsl B UCO 14644-2 u UCO 14644-3,
METO/1bl KOHTPOJISl IO MUKPOOHBIM 3arpsisHeHusM - B ICO 14698-1 u CO 14698-2.

2 HopMaTuBHbBIE CCHLIKH

B HacToseM cTaHmapTe HCMOIb30BaHbBl HOPMAaTUBHBIE CCHUIKH Ha CIIEIYIOIUE CTaHAaPThI:

NCO 7730:1994 3oub1 ymepenHoro kimmmata. Onpenenenue uaaekcoB PMV u PPD u tpeboBanmii k
YCIIOBUSIM TEIUIOBOTO KoMdopTa

NCO 9237:1995 Tkanu. OnpeneneHrie NpOHULIAEMOCTH BO3/yXa Yepe3 TKaHU

NCO 11092:1993 Tkanu. ®uznonorndeckue 3¢ ¢dexrsl. Mi3mepenue TernioBoro ConpoTUBICHHS U
COIIPOTHUBIICHHS BOJTHOMY Iapy IPH CTAOIBHBIX YCIOBISIX (TecT Ha MOTOOT/AEIIeHNE C NCTIONB30BaHUEM
ropstyeii I1acTHHbI)

NCO 14644-1:2002 Yucrblie MOMENICHUS U CBA3aHHbIE C HUIMU KOHTpoJIMpyeMble cpeibl. YacTs 1.
Knaccugukamus 9ucToTsl Bo3ayxa
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NCO 14644-2:2001 Yucrtbie MOMENICHUS U CBA3aHHBIE C HUMU KOHTPOJIMpYyeMble cpeipl. YacTs 2.
TpeOoBaHUs K KOHTPOJIIO U MOHUTOPHUHTY JUISl TIOATBEPAKACHUSI TOCTOSIHHOTO cooTBeTcTBUs M1CO
14644-1
NCO 14644-4:2002 Yucrble MOMENICHUS U CBA3aHHbIE C HUIMU KOHTpOJIMpyeMble cpejibl. HacTs 4.
[IpoexTupoBaHue, CTPOUTENIBCTBO U BBOJI B SKCILIyaTaLUIO
ISO/FDIS 14644-3* UucTple TOMEIICHUSI U CBSI3aHHBIE C HUMU KOHTPOJUpPYeMbIe cpebl. YacTp 3.
Mertozp! KOHTpOJIS
NCO 14744-7:2004 YucTtble NOMELIEHUS U CBSI3aHHbIE C HUMU KOHTpOJIMpyeMble cpeapl. YacTs 7.
Nzomapyroiue ycTpoicTBa (YKPBITHSI C YUCTHIM BO3TyXOM, OOKCHI IT€PYaTOUHbIE, H30JIATOPHI U
MUHHOKPY>KEHH )
NCO 14698-1:2003 YucTtbie mOMEUIeHUs U CBSA3aHHbIE C HUIMU KOHTpOJIUpyeMble cpeibl. KoHTposib
ouno3arpsizaenuid. Yacte 1. O0mume NpruHIKIIEI X1 METOIbI
NCO 14698-2:2003 Yucrblie MOMENIEHUS U CBS3aHHbBIE C HUMU KOHTpoJIupyeMble cpelibl. KonTpoib
ouo3arpsisHeHui. YacTb 2. AHaIM3 TaHHBIX O OMO3arpsI3HEHUAX

* . CTaHZ[apT HaAXOOUTCA B CTaaunu HpI/IHHTI/Iﬂ.
3 TepMuHBI U OonpeieIeHUA

B HacrosieM cTaHmapTe MPUMEHEHBI CIICAYIONINE TEPMUHBI C COOTBETCTBYIOIIUMH OIPEICIICHHUSIMH.
3.1 O0mue TepMHHBI

3.1.1 yncrToe nomeleHue OUOIOrNYecKkoro Haznavyenus (biocleanroom): Yucroe nmomerienue,
UCTIONB3YEMO€ JUTSI POM3BOICTBA PO TYKIIUN WM BBITTOJHEHHS TEXHOJIOTUIECKUX MPOIECCOB,
YYBCTBUTEIBHBIX K MUKPOOHBIM 3arpsI3HCHHSIM.

3.1.2 komHara nepeoaeBanus (changing room): [lomerienne, B KOTOpOM IEPCOHAT MOXKET HAJIETh WU
CHATH oJexkay st yncroro nomenienus (MCO 14644-4, mynkr 3.1).

3.1.3 mepexoanasi ckamb (cross-over bench): Ckambsi, HCTIONIb3yeMast KaK BCTIOMOTaTeIbHOE CPEIICTBO
NIPH MIEPEOICBaHIN ¥ TIPEMATCTBYIONIAS IEPEHOCY 3arpsA3HEHUM, HAXOISAIINXCS Ha TIOTY.

3.1.4 nesundexumsn (disinfection): Y nanenue, pazpyiieHue Wik THAKTUBALUS MUKPOOPTaHU3MOB.

3.1.5 BostokHo (fibre): Yactuiia BEITSHYTOM (POPMBL, ATIMHA KOTOPOH IMpeBbIIIaeT mupuHy B 10 wiu 6osiee
pa3 (MCO 14644-1, nyukr 2.2.7).

3.1.6 oneparop (operator): JIuio, paboTaroiiee B YUCTOM [TOMELICHUH WM BBIOJIHSIOIIEE
TEXHOJIOTUUECKUE OTICPAIINH, CBSI3aHHBIE C BBIITYCKOM PO TYKIIHH.

3.1.7 vactuna (particle): ITo UCO 14644-1, mynkr 2.2.1.

3.1.8 mepconau (personnel): Jluia, BXoAAIHE B YUCTOE MOMEIIIEHHE.

3.1.9 m3osmmpyomee ycrpoiicTBo (separative device): O60pynoBaHne, KOTOPOE 3a CYET KOHCTPYKTUBHBIX
WM JUHAMUYECKUX CPEICTB 00ecieunBaeT He00X0AMMOE pa3/ieliecHIe BHYTpEHHEro 00beMa yCTPOMCTBA OT
HapyKHOU Cpepl.

11 puMCcHYaHHUC - HpI/IMepaMI/I H30JIUPYIOIHUX yCTpOﬁCTB SABJIAIOTCA YKPBITHA C YACTBIM BO31yXOM, OOKCEI IepYaTOYHbIC,
H30JIATOPBI 1 MUHUOKDPYKCHUA.

3.1.10 onHoHanpaBeHHBIH NOTOK Bo3ayXa (unidirectional air flow): [lotok Bo3myxa, IBUXKYIIHICS C
ITIOCTOSTHHOM CKOPOCTBIO U IIPUMEPHO MapauIeIbHBIMUA JUHUSAMH TOKA 10 BCEMY IOIIEPEYHOMY
CEYECHUIO YUCTOM 30HBL

IMpumeuanue - IloTOK BO3MyXa TAKOrO THIIA HEMOCPEICTBEHHO YHOCHT YacTHUIbI U3 yncroro nomenienus (MCO
14644-4, nynkr 3.11).

3.2 CocTOSIHUSI YUCTOT0 MOMeIIeHUs

3.2.1 moctpoennoe (as-built): Cocrosinue, B KOTOPOM MOHTaX YMCTOTO MTOMEIICHHUS 3aBEPILCH, BCE
00CITY>KMBAIOIIIME CHUCTEMBI TIOIKIFOYEHBI, HO OTCYTCTBYET MPOU3BOJICTBEHHOE 000PYIOBAHHE,
matepuainsl u nepconan (MCO 14664-1, mynkr 2.4.1).
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3.2.2 ocnamenHoe (at-rest): CocrosiHre, B KOTOPOM YHCTOE TTOMEIIEHHE YKOMILIEKTOBAHO
000py/IOBaHWEM M JCHCTBYET MO COTJIANICHUIO MEXy 3aKa3YUKOM M HCIIOJHUTEIEM, HO TIEPCOHAI
orcyrcTByeT (UCO 14664-1, nyHkr 2.4.2).
3.2.3 skcniryatupyemoe (operational): CocrosiHue, B KOTOPOM YUCTOE MTOMEIICHUE (PYHKITHOHUPYET
HaJUISKAIIM 00pa30oM, C YCTAaHOBJIEHHOH YHCIICHHOCTBIO TIepCOHalIa, pab0TaroOMIEro B COOTBETCTBHU C

nokymenTauuent (MCO 14664-1, nynkr 2.4.3).

4 OcHOBHBbIE TpPeOOBaHUS
4.1 Opzanuzayusa IKcnayamayuu YUCmMulxX NoOMeuwieHul

4.1.1 Ansa obecriedeHusi BBICOKOTO Ka4eCcTBa MPOIYKIIMH U TEXHOJIOTHUYECKUX MPOLECCOB B YUCTHIX
MOMEILEHUAX CIeAYyeT pa3padboTaTh U JOKYMEHTAIbHO 0()OPMUTH CUCTEMY MHCTPYKIIUH 110
AKCIUTyaTalUH.

4.1.2 JInst 30H, T/Ie CYIIECTBYET PUCK 3arpsS3HEHUS TEXHOJIOTHUECKUX MPOIIECCOB, IOJDKHBI OBITh YKa3aHbI
(bakTopbl pUCKa, YYUTHIBAIOIINE HA3HAUYEHUE YUCTOTO nMomelieHus. i aTux pakTopoB JOJHKHBI ObITh
onpeziesieHbl METOIbl KOHTPOJISL Ha CIydail MPUHATHS He0OX0JUMbIX JEMCTBUN IIPU HAPYLLIEHUSAX
TpeOOBaHMI K YUCTOTE TOMEIICHHUH.

[Ipumeuanue - Caenyer opraHM30BaTh TEKYIINH KOHTPOJIb YUCTOIO IOMEIIEHHS B SKCIUTyaTalM. PyKoBOICTBO O
KOHTpOJIIO cofiepkanust yactuil npuseaeHo B ICO 14644-2 u UCO 14644-3, no xouTpoiro ouoszarpsizHenuii - 8 UCO
14698-1 u UCO 14698-2.

4.1.3 Cnenyet opraHu3oBaTh CUCTEMAaTUYECKOE 00yUEeHHE MTEpCOHaa MOPsAKY pabOThl B YUCTHIX
MTOMEUICHHSAX, & TAK)KE 00ECIIeYNTh KOHTPOIb 32 COOTBETCTBHEM JTOKYMEHTOB LIEJISIM O0ydCHHUS.
4.1.4 O6y4yenue nepcoHasa Ha TpeOyeMOM ypOBHE B COOTBETCTBHH C €r0 00S3aHHOCTSIMH JIOJKHO
OBbITH OPOPMIIEHO TOKYMEHTAJIBHO.

4.1.5 Cnenyet pazpaboTaTh KOMIUIEKT HHCTPYKIIUNA MO IKCIUTyaTalUU, TEXHUYECKOMY 00CITYKUBaHUIO,
PEMOHTY U TeKyIeMY KOHTpouIto ynucThix nomenienuit (MCO 14644-4).

4.1.6 JIro6ble pabOTHI IO MOIEPHU3ALIUY, TOTIOJTHEHUIO WM PACIIMPEHUIO YUCTOTO IOMELICHUS
JIOJKHBI BBITIOJTHATHCS B INTAHOBOM TOPSIIKE C IPUBJICUEHHEM TpeOyemMoro nepconana. JIroosre
CYIIECTBEHHBIC N3MEHEHHS B SKCILTyaTAIlH YUCTOTO MMOMEIIEHHSI MOTYT IMOTPEOOBATh €r0 TIOBTOPHOU
arrectrauuu B cootBerctBuu ¢ UCO 14644-2.

4.1.7 Cnenyet pazpaboTaTh CUCTEMY JOKYMEHTAIIUH, HAPABJICHHYIO Ha 0OecriedeHne 6e30MmacHOCTH
MepcoHaja B YUCTOM ITOMEIICHHH.

[Ipumeuanue - B npuiokxeHnn A npuBeneHbI TPeOOBAHUS K SKCIUTyaTallMy B cOOTBETCTBUHM € 4.1.1 - 4.1.7
HACTOSIIEro CTaHAApTA.

4.2 Ooexncoa 0na yucmovix nomeuwieHul

4.2.1 OpexJia 115 YMCThIX TOMEILEHUH (Jlasee - oAeK/a) MpeHa3HaueHa JJIs 3alIUThl OKPYKarolen
Cpelibl ¥ TIPOIYKTa OT 3arpsI3HEHUM, BbIIEJIIEMbIX IEPCOHATIOM U €0 JIMYHOM OJIeKA0M. 3aimra
oOecrieunBaeTcss BLIOOPOM TKaHU ¢ OapbepHBIMHU CBOMCTBAMU, KOHCTPYKLIMEH (MOIEISIMU) OAEKIbI U
CTENEHBIO YKPBITUS YacTEH TeJa 0K I0M.

4.2.2 Onexxaa u3roToBIsIETCS U3 TKaHEH U MaTepuaioB ¢ MUHUMAJIbHBIM BOPCOOT/IEIEHUEM, HE
BBIJICJISIOLINX 3arpsI3HEHUI U yCTOWYMBBIX K pa3pyLICHUIO.

4.2.3 TlepnoiMIHOCTH 3aMEHBI UCTIOIH30BAHHOM OJICK/IBI IOJDKHA OBITh YCTAHOBJICHA C YIETOM
TpeOOBAaHUN K YUCTOTE MPOAYKLHU U TEXHOJIOTHUECKUX ITPOLIECCOB.

4.2.4 Onexxta MHOTOKPAaTHOTO MCTIOJIF30BAHUS JOJDKHA PETYISIPHO 00pabaThIBATHCS C METBIO YIAICHUS
3arpsiI3HEHUM.

4.2.5 Cnenyer onpeaeanuTh METO OYMCTKU: 00paOOTKH (B T.4. CTEPUIIM3ALINAIO WU JIe3UH(DEKIHIO, TTPH
HEO0OX0IMMOCTH) KaK OJEK/bl, TAK U €€ YIIaKOBKHU.
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4.2.6 I1pu TpaHCHOPTUPOBAHUH U XPAHEHUHU OJIEXK/IbI PUCK 3arpsI3HEHUS IOJDKEH ObITh CBE/IEH K
MUHHMYMY.
4.2.7 He nonyckaetcsi BBIHOCUTb OAEKY (YIIaKOBaHHYIO MM UCIOJIb30BaHHYIO) 3a MPeEeibl 30HbI
XpaHEHUS ¥ YUCTOrO MOMEIICHHUS, 32 UCKIIOYEHHEM CIydaeB Iepeayuu ee a1 o0paboTKu, peMOHTa
WJIM 3aMEHBI.
4.2.8 Opexnty crenyeT HajleBaTh/CHUMATh TaK, YTOObI UCKIIFOUUTh UM CBECTU K MUHUMYMY
pacipoCTpaHEHUE 3arpsi3HEHUIA.
4.2.9 Topsnok XpaHeHHsI HOBTOPHO MCIIOIb3YEMOM OEXK/Ibl JOJDKEH MPeyCMaTpUBaTh CBEJCHUE PUCKA
3arpsi3HEHUs] K MUHUMYMY.
4.2.10 CnemyeT mpOBOIUTH PETYISIPHBIA KOHTPOJIb COOTBETCTBUSI OJICKIBI UCXO/IS1 U3 TPEOOBAHUHN K
YHUCTHIM [TOMEIIEHUSIM.
4.2.11 IIpu BbIOOpE OJEXK/IBI CIIEAYET YUUTHIBATh TpeOOBaHMUs K KOM(OPTY IIEpcoHasia, UCIOIb3YIOLLEr0
OJIEXKTY.
4.2.12 CnienyeT yuuThIBaTh ClieMaIbHbIE TPEOOBAHMUS K CBOMCTBAM OJICXK/Ibl, HAIIPUMED K PU3UYECKUM,
XMUMUYECKUM WU OMOJIOTMYECKUM, UCIIOIb3YEMBIM B CIIEUAIbHBIX 001aCTAX IPUMEHEHUSI.
4.2.13 Cnenmyet npeayCcMOTPETh CIICIMAIbHBIE MEPbI 0OPAIIICHHSI C OJCXK IO BO BPEMS U TIOCIIE 3BAKYaIl U
IepcoHaja B 3KCTPEHHBIX CITy4asx.

[Ipumeuanue - B npuioxennu B npuBeneHs! TpeboBanus K ofexzae B cooTBeTcTBUU € 4.2.1 - 4.2.13 Hacrosiiero
CTaHAapTa.

4.3 Ilepconan

4.3.1 He nomyckaercs BX0/ B UUCTOE MOMEIIEHUE JIUI] O€3 CIEeLMaIbHOTO pa3pelleHus, a TAKKe
MepeMeIeHre B HErO MPEAMETOB, HE MPEAYCMOTPEHHBIX HA3HAYEHHEM YHCTOTO TOMEIICHHUS.

4.3.2 TlepcoHan AOKEH MPONTH MHCTPYKTAXK IO TIPABUJIAM TUTHEHBI, HEOOXOAUMBIH st paOOThI B YHCTOM
TIOMEIIICHHH.

4.3.3. Ilepconan JODKEH BHIMOHATH MPABIJIA, OTHOCSIIIMECS K HOIIEHHUIO FOBEIMPHBIX H3/ICINH,
TMIOJI630BAHHIIO KOCMETUKOH U IPYTUMHU TIPEAMETAMHU M CPEJICTBAMH, KOTOPBIE MOTYT SIBUTHCSI IPUUMHOM
3arps;3HEHNSI.

4.3.4 Ilepconai nomkeH coOI01aTh MpaBuila MOBEIEHUS, KOTOPbIE MO3BOJIIOT CBECTH K MUHUMYMY
BO3MOKHOCTB BBIJISJICHHUS M PACTIPOCTPAHEHNS 3arPSA3HEHUS, a TAKXKE TTOTAaHus X B TIPOAYKT HITH Ha
HETO.

4.3.5 Cnemyet obecnieunTh 3aIIUTy TIEpCOHAIa OT BO3MOKHBIX oracHocTel. [lepconan momken npoitu
o0OyJeHune TeXHUKE Oe30MacHOCTH C y9€TOM BceX (haKTOpOB pUCKaA JJIsI 37I0POBbBS (M O€30T1aCHOCTH),
CBSI3aHHBIX C €70 paObOTOM.

[Ipumeuanue -b npunoxennu C npuBeneHs! TPeOOBAHMUS K MEPCOHANY B cOOTBETCTBUH C 4.3.1 - 4.3.5 HacTosero
CTaHJapTa.

4.4 Cmayuonapnoe obopyoosanue

4.4.1 O6opynoBanue (B T.4. ABMOKYIIUECS YAaCTH M OCHACTKY) CJIEAYET TIIATEIbHO OYUINATh U/ WA
Ne3uHGUITMPOBATH (WM TO U IPYro€ BMECTE) JI0 TIEPEMEIICHUS B YHCTOE IMOMEIIICHUE.

4.4.2 TloarotoBKy M nepemelieHue 000py10BaHus B KOHTPOJUPYEMYIO 30HY CJI€IyeT BbIIOIHSITH 110
CTICIIMATEHBIM UHCTPYKITHSIM.

4.4.3 MoHTax 000pyTIOBaHHS CIIEAYET IJITAHUPOBATH M IIPOBOIUTH TaK, YTOOBI BIUSHHUE €r0 Ha YUCTOTY
TIOMETIEHNUS OBLTO MUHUMAJIBHBIM.

4.4.4 PaboTbl O TEXHUUYECKOMY OOCITY>KHBaHHUIO, PEMOHTY U KaJMOpOBKE 000PYIOBAHUS CIETyeT
BBITIOJTHSATD TaK, YTOOBI HE JOITYCTUTD 3arps3HEHUS YUCTOTO TIOMEIICHHS.

4.4.5 B MHCTPYKUHUSX IO TEXHUYECKOMY OOCITY’KUBAHUIO U PEMOHTY 000pYyI0BaHHSI IOJDKHBI ObITh YUTEHBI
TpeOoBaHUs 00ECTICYCHHSI YHCTOTHI.
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4.4.6 [1nanoBoe TexHu4IeCcKOe 00CTy>KUBaHHE 000PYIOBAHMS JIOJIKHO IMPOBOJAUTHCS C MIEPHOAUIHOCTHIO,
IIPH KOTOPOH PEMOHT HJIU 3aMeHa JISTaJIel U y3JIOB BBITIOJIHSOTCS JIO TOTO, KaK OHH CTaHyT

HCTOYHUKAMU 3arpA3HCHUSI.

[Ipumeuanue -B npuwiokennu D npuBeneHs! TpeOOBaHMS K CTAIIMOHAPHOMY 00OPYIOBaHUIO B COOTBETCTBUH € 4.4.1 -
4.4.6 HacTosIIIIEro CTaHaapTa.

4.5 Mamepuanst, nopmamugnoe u nepeosurcHoe 0o6opyoosanue

4.5.1 Marepuansl, MOPTaTUBHOE U TIEPEIBIKHOE 000PYI0BaHHE JIOJDKHBI COOTBETCTBOBATH YPOBHIO
YHCTOTHI TIOMENICHHUS, B KOTOPOM OHH MCIIOJIb3YIOTCS, U HE 3arPS3HATH MPOAYKT U TEXHOJIOTHIECKUI
Tpo1Iecc.

4.5.2 TpeboBaHMs K YUCTOTE MATEPHAJIOB, IIOPTATHBHOTO U MEPEIBHKHOTO 000PYI0BAHUSI, TIOCTYIAOIITIX
B YHCTOE€ MOMEIICHHE, TOJDKHBI PErJIAMEHTHPOBATHCS MHCTPYKIMSIMH.

4.5.3 Konm4ecTBO MaTepraioB, HAXOISIIUXCS B YMCTBIX TOMEIIEHUSX, JTOJDKHO OBITH CBEACHO K
MUHUMYMY. TpeOGoBaHUsI TOHKHBI OBITH OTPAKEHBI B HHCTPYKIMSIX. [Ipr HEOOX0IUMOCTH ClleyeT
YCTAaHOBHUTH OTPAHUYCHUS HA CPOKU XPAHEHHUSI.

4.5.4 Tlopsinok XpaHEHHUS MAaTEPHATIOB B YMCTHIX TIOMEIICHUSX, a TP HEOOXOMMOCTH - MEPb; 3aIlIUThI IPU
XpaHCHUU ¥ U30JIMPOBAHUH MATEPHATIOB JIOJHKHBI PETJIAMEHTUPOBATHCS MHCTPYKIMaMu. Crenyer
YUUTBIBATH PUCK 3arpsi3HEHUS, BRI3BAHHBIM XPAHEHHUEM U MTOCIICIYIOITIM UCIIOJIb30BAHUEM MaTEPUAIIOB,
MMOPTATUBHOTO M TIEPEBIYKHOTO 000PYI0OBAHMUS.

4.5.5 Tlopsimok co6opa, naeHTUUKAIIMN U YIAJICHHUS HCIIOJIb30BAaHHBIX MAaTEPHAIIOB M OTXOJIOB JIOJDKEH
perIaMeHTUPOBATHCS HHCTPYKIUSIMU. OTXO/IBI CIIEAYET YAIATH, IO BO3MOXKHOCTH, 9acTO U HE
HapyIias ypOBeHb YUCTOTHI IPOIYKIIMU WM TEXHOJIOTHYECKOTO Tporiecca. MHCTpyKIUuU 1Mo
00OpaleHunto ¢ ONaCHBIMU MaTepHajIaMy JODKHBI COOTBETCTBOBATH HOPMATHBHBIM TPEOOBAHUSIM.

[Ipumeuanue - B npunoxkennu E npuBeneHsl TpeOOBaHUS K MaTepHaiaM, IOPTATUBHOMY U MEPEIBHKHOMY
000pyIOBAHUIO B COOTBETCTBUU C 4.5.1 - 4.5.5 HacTosIIer0 CTAaHIApTA.

4.6 Yoopka uucmuix nomeuwienuii

4.6.1 Yoopxka (06paboTKa) MOBEPXHOCTEH IO METOAAM, PETiIaMEHTUPOBAHHBIM HHCTPYKITUSMH,
J0JIKHA 00ecreynTh TpeOyeMblil ypOBEHb YHCTOTHI TOMEILIEHUH.

4.6.2 Tlepconan, OTBETCTBEHHBII 32 YOOPKY, TOJKEH MPOUTH CIIeUAIbHOE O0yUeHHE.

4.6.3 PernaMeHT yOOpKHU JOJIKEH OBITH yTBepxkAeH. OH JOJDKEH IpeycMaTpuBaTh NEPUOAUYHOCTH
yOOpKH, TIpH KOTOPO# 0OecrieunBaeTcs moyiep kanue TpeOyeMoi YUCTOTHI.

4.6.4 Jlns moaTBepKICHUS Ka4ecTBa YOOPKH YCTaHOBJIICHHBIM TPEOOBAHHSAM CIIETyeT IPOBOINTH
PETYIISIPHBIN KOHTPOJIb YHCTOTHI.

4.6.5 Ilpu nmpoBeneHUN yOOPKH CIIEAYET OIICHUTh PUCK 3arps3HEHHS PO IYKIIUH HUITH
TEXHOJIOTHYECKOT0 Tporiecca. [lepen HagamoM yOOpKH clieayeT IpeayCMOTPETh 3alIuTy padoduX 30H
(ymaneHue OTAeNbHBIX MMPEIMETOB WIIA UX YKPBITHE).

4.6.6 Cnenyer pa3zpaboTath ClielMalIbHbIE MHCTPYKLIMU 110 YOOPKE Ha Clly4ail HepeIBUACHHbBIX CUTYyallui
WM TIOBPEXKICHUSI CHCTEM, KOTOPBIE IPUBOIAT K 3arPSI3HEHUIO YMCTOTO TIOMEIICHHS, TIPOTYKITIH FITH
nepcoHara.

[Ipumeuanue - B npunoxenun F npuBenensl TpeboBaHMs K YOOPKE B COOTBETCTBUH C 4.6.1 - 4.6.6 HacTOSIIICH:
CTaHJapTa.

IMpuioxenne A (cipaBo4Hoe)
TpeGoBanus K IKCILIyaTaALMH

A.1 O0mme nmoJ10KeHu s

PykoBOICTBO M COTPYIHUKYU TIPEANPUATHS JODKHBI YACTIATH 0C000€ BHUMAHUE COOIIOACHHUIO TTPABUI
AKCIUTyaTaIliy YUCTHIX ToMenieHnil. Ha mpennpusituu 10mKHBI OBITh pa3paboTaHbl OpraHU3aIMOHHAS
CTPYKTYpa M JTOJHKHOCTHBIE WHCTPYKIIUH.
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YeTkoe BHINIOJHEHUE MPABUJI SKCITyaTalluy YUCTHIX OMEIIEHUH UMEeT 3HaueHue B 00ecrieueHnn
KayecTBa MPOJAYKLHUH U BHITOJHEHUU TEXHOJIOTUYECKUX IPOLIECCOB.

B HacrosiiiemM npusioxKeHnu coaepKaTcsi OCHOBHbBIE TPEOOBaHMS K SKCIUTyaTallud YHCTBIX TOMEIIEHUI.
A.2 OueHka pUCKOB 3arpsi3HEHUA

A.2.1 MeToabl OLIEHKH PUCKA

Crnenyet npoBecTH aHanu3 (akTOPOB PUCKA, KOTOPbIE MOT'YT OKa3bIBaTh BIUSHUE HA BBITYCK
MPOJIYKIIMU U TEXHOJIOTUYECKUH TPOIIecC, UCXOAsl U3 TpeOOBaHUI K 00€CTI€YeHUIO YUCTOTHI.

Ot (HaKTOpbl MOTYT OBITH ONPEAETIEHBI C TOMOUIBIO CAEAYIOLUIUX METOI0B:

a) HACCP (Hazard Analysis Critical Control Points) - Cuctema ananu3za piucka B KpUTHUECKUX
KOHTpOJIbHBIX Toukax - CAPK[1];

b) FMEA (Failure Mode Effects Analysis) - Ananu3 nocienctBuii oTkaszos [2, 3];

¢) FTA (Fault Tree Analysis) - Ananu3 nepeBa 0Tka3oB [4].

A.2.2 KoHTpOJIb (pAKTOPOB PUCKA B IKCILIyaTAIIUU

A.2.2.1 O6mue noyoxKeHus

Henocratounoe BHUMaHue K pakTopam pucKa MpH SKCILTyaTalluyd YUCTOrO TIOMEIEHHSI MOYKET IPUBECTH
K €ro 3arps3HEHUIO U YXYALLIEHUIO KauecTBa MPOTyKIHH.

Cnenyet opraHn30BaTh IUIAHOBBIM KOHTPOJIb 32 (haKTOpaMy pUCKa U ONPeeNIuTh 1eHCTBUS TIPU
oOHapyxeHuu 3arpsi3HeHuid. B A.2.2.2 - A.2.2.6 npuBeeH nepeueHb HEKOTOPHIX (PaKTOPOB PUCKA.
Kaxxnoe npennpusitie 10KHO ONPENEIUTh 3TH (PaKTOphl U pa3paboTaTh COOTBETCTBYIOILYIO
IporpaMmy KOHTpoJisg pucka. [Ipu aTom cienyer oOpatuth 0oco00€ BHUMAaHUE Ha!

a) YpOBEHb WJIM UCTOUYHUK 3arpsi3HEHHUI;

b) paccTosiHEE OT UCTOYHHKA 3arps3HEHUI 10 MPOIYKTa;

¢) 3¢ eKTUBHOCTH METO/1a 3aLUTHI IPOAYKTA OT 3arpsi3HEHUH.

B NCO 14644-2, UCO 14644-3 u UCO 14644-4 npuBeneHbl TpeOOBaHUS K KOHTPOJIKO YUCTBIX
MOMEILEHUH, B T.4. K PYHKIIMOHUPOBAHUIO CUCTEMbI BEHTWIISLIMU U KOHIUIIMOHUPOBAHUS, JABJICHUIO,
TeMIiepaType, BIa)KHOCTH, KPAaTHOCTH BO3/1yX00OMEHa U 1IeIOCTHOCTH (PHIIBTPOB.

A.2.2.2 Opexna Juisi 9UCTHIX TTOMEIICHUM

Ha skcmmyaranuio 4ucToro noMeieHus Wil ypoBeHb YUCTOThI B HEM MOTYT OKa3aTh BIMSHHUE CIEIYIOIINE
(akTopsbl pucka:

a) BUJI OJIXK/IbI TI0 CTEIIEHH 3allUThI OT BJIUSHUS YesloBeKa (KOMOWHE30H, KaIlIOLIOH, XalaT, [Iarnoyka,
nepyaTku, o0yBb, Macka U 1p.);

b) cBoiicTBa MaTepuanoB (BOPCOOT/ICIIEHUE, TUITHI BOJIOKOH, aHTUCTATUYHOCTb, ITUJIMHTYEMOCTh,
CTEPUJIBHOCTB U IIP.);

C) U3aiiH, KOHCTPYKLMSA U CIIe[MaIbHbIE TPEOOBAaHUS K TEXHOJIOTUH MOIINBA OJEHKIbI;

d) KOMpOPTHOCTH OJICKIBI;

€) KpaTHOCTh UCOJIb30BaHUs (0THOPA30Basi MJIM MHOTOPAa30Basi OJIEXk/1a - [IOBTOPHO MCIOJIb3yeMast);

f) cBolicTBa IMYHOW OJICKIbI, HAXOSIIEHCS TIOJ] OJCKION AJIS1 YUCTOTO TIOMEIICHUS;

€) UHTEPBAJl BPEMEHU WJIM KPATHOCTH 3aMEHbI OJI€XK/IbI 10 CTUPKU;

h) xapakrepuctuka ydactka (MpeanpusTus) o oopaboTKe 0J1eXKIbl;

1) IOPSIIOK PEMOHTA, YIAKOBKH, XpPAaHEHUS U BbIJJaUU OJICHK/IbI.

A.2.2.3 Tlepconan

Ha skcmmyaranuio 4ucToro noMeieH s Wil ypoBeHb YUCTOThI B HEM MOTYT OKa3aTh BIMSHUE CIEIYIOIINE
(akTopsbl pucka:

a) mo100p MepCcoHana;

b) oOpa3oBanue u 00ydeHue;

c) 6e3011acHOCTb, B T.U. JIeICTBUS IEPCOHATA B KPUTUYECKUX CUTYaLIUsX;

d) ogexna u ykpalleHus epcoHaia, TMIMeHa U oBeeHue (B T.4. J0 BXOJla IepCoHasIa B YUCTOE
MTOMEIIICHHE);

€) XpOHUYECKHUE U OCTpbIe 3a00JIeBaHUs IEPCOHATIA;
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f) mu1a ¢ MOBBIIEHHBIM BBIJIEIEHUEM YACTHILL;

g) JIu1a, UMEIOLIUE JOCTYI B YHCThIE IIOMEILIEHMS,;

h) cnenuanbHble MpoLeyphl, IPEAHA3HAUEHHBIE JUIS BHIIIOJHEHUS IOCETUTENSIMU;

1) XapaKTepUCTUKA ACSITEIbHOCTH U POJ] 3aHATHI IepCOHAaa BHE YUUCTOIO MOMEIEHUS;

]) HOPSAJIOK BXOJa U BbIXOJA MEPCOHAa;

k) nBrKeHue nepcoHana BHYTPU YUCTOTO IMOMEILIEHUSI.

A.2.2.4 CrannoHnapHoe 000py/I0BaHHE

Ha skcmmyaranyio 4ucToro noMeieHus Wil ypoBeHb YUCTOThI B HEM MOTYT OKa3aTh BIMSHUE CIEIYIOIINE
(akTopsbl pucka:

a) TIEpPEeMEIIECHNE U yAalieHue 000pyI0BaHHUS;

b) MoHTaX;

C) METOJIbI OYMCTKU;

d) BeIIETIEHUE 3arpsI3HEHUI;

€) BBIJICJICHHE TEIUIa, BJaru U HaKOIIEHUE 3apsiIOB 3JIEKTPOCTaTUYECKOTO AIEKTPUUECTBA;

f) TexHnyeckoe 00OCITy’)KUBAHUE U PEMOHT;

€) YUCTOTA UCIOJIb3YEMBIX B NPOLIECCE MATEPUAJIOB U MOPSAIOK YAAJIEHUS OTXO0/I0B;

h) Bo3MOkHBIE OTKa3bl 000PYIOBAHHSL.

A.2.2.5 Marepuaibl, TOPTAaTUBHOE U TIEPEIBIKHOE 000PYI0BaHNE

Ha sxcrutyaTanuio 4ucToro NoMeuieHusl Uiii YpOBEHb YUCTOTHI B HEM MOTYT OKa3aTh BIHSHUE
cnenyrome (hakTopbl pUCKa:

a) COOTBETCTBHE TPEOOBAHUSIM YUCTOTHL;

b) nmopsiiox BHOCA, BEIHOCA U TIEPEMEIIICHUS;

C) MOPSIJIOK XpaHEHHsI B YUCTOM ITOMEIECHUY;

d) BeIIETICHNE 3aTPSA3HEHMSI TIPH UCTIOIB30BAHNH;

€) o0pa3zoBaHue 3apsiJIOB AEKTPOCTATUIECKOTO AEKTPHUYECTBA;

f) uncroTa UCOIB3yEMBIX KUAKOCTEN U T'a30B;

g) yIaJIeHHUEe OTXO0/I0B;

h) ymakoBka.

A.2.2.6 YOopKa YUCTHIX TOMEIICHUI

Ha skcmmyaranuio 4ucToro noMeieHus Wik ypoBeHb YUCTOThI B HEM MOTYT OKa3aTh BIUSHUE CIIEAYIOLIUE
(akTopsbl pucka:

a) (axkTOpBl, BIUSIOUINE HA YPOBHU 3arps3HEHUs! (IOTOKU BO3/yXa, a3p0O30JIbHbIE YaCTHUIIbI,
BbIJIEJIEHUE T'a30B, OMACHBIE I'a3bl, MUKPOOPTaHU3MbI, BUOpAIHs, 3apsi/Ibl AIEKTPOCTATUYECKOTO
ANIEKTPUYECTBA, MOJIEKYJISIPHBIC 3arpS3HEHUS U T.]1.);

b) moToku nepcoHana U MaTepHAJIOB;

C) BCIIOMOTaTelIbHbIE Pa00ThI, TEXHUUECKOE 00CTY’KHBaHUE U PEMOHT;

d) meToapl YOOpKU;

€) IJTAaHOBBIC U HETIPE/IBUICHHBIC TIEPEPHIBBI B padoTe;

f) 3amMeHa u MoepHM3aIHs 000PYIOBAHUS;

€) MEePUOIUYHOCTh KOHTPOJISL U €r0 Pe3ysbTaThl.

A.3 KoHTpOJIb IapaMeTPOB M KOPPEKTHPYIOLIHE AeHCTBUS

Crnenyet BBINOJNHSTH POrPaMMy TEKYIIETO KOHTPOJIA, B T.4. KOHTPOJIb 32 IEPCOHAIOM, PErJIaMEHTOM
yoopku u np. Texkymuii KOHTPOJIb CiielyeT BBIIOJHATh JOCTATOYHO YacTO U B IMOJHOM 00BbEME, YTOObI
BBISIBJISITH M IPOTHO3MPOBATh HAPYILLIEHUE YCJIOBUM SKCILTyaTallMM ¢ TeueHneM BpeMeHu. [Ipu
MIPEBBILIEHNH 33JaHHbIX B IPOrpaMMe YpOBHEW JEUCTBUS ClIeAyeT HEMEUIEHHO IPUHUMATh
HE0OX0IMMbIE MEPBI, B T.U. aHAJIU3 HAPYILIEHUN U KOPPEKTUPOBKY apaMeTPOB.

OTu Mepbl HaNpaBJIeHbl Ha MPEJOTBPAICHUE YXYIUICHUS KauecTBa MPOIYKIIMH U3-3a HApyLIEHUI
yctanoBieHHbIX TpeboBanuii. B UCO 14644-2 u NCO 14644-3 npuBeneH nopsiioK KOHTPOIIsS
koHrenTparu yactuil, B UCO 14698-1 u UCO 14698-2 - mopsaaoK MUKPOOHOIOTUIECKOTO KOHTPOJIS.
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A.4 ObpazoBanue u o0yueHue
A.4.1 O0mue TpeGoBaHus
IlepcoHan oka3bIBaeT CYLIECTBEHHOE BIUSHUE HA YPOBEHb YMCTOTHI oMelnieHus. Henocratku B
00y4eHHH OCHOBHOT'O MJI BCIIOMOTATEIbHOIO MEPCOHANA CHUKAIOT 3(PPEKTUBHOCTh YUCTOIO
nomeIeHus. PykoBoJCTBO NpeAnpusiTUS HECET OTBETCTBEHHOCTH 3@ OpraHU3al1io 00y4eHUs [epcoHaa
B HEOOXOAMMOM 00bEME, C YUETOM €ro 00sI3aHHOCTEN U Xapakrepa padoThl B YUCTOM OMELIEHUU.
[Ipu arrecTanyu nepcoHasna ciieayeT NPOBEPUTH MOJHOTY 3HAHUS, UM U3Y4aeMOro MpeMeTa U OLEHUTh
COOTBETCTBHE PAaOOTHHKA MPEAbsBIIEMbIM TpeboBaHuaM. Heobxo1umo oprann3zoBaTh 00ydeHue
CJIEYIOIIUX JIUIL:
a) OMepaTopoB;
b) TexHnuecKoro nepcoHana;
C) MHKCHEPHO-TEXHUYECKUX pAOOTHUKOB,
d) paOOTHHUKOB CITyObl KaUECTBA;
€) pyKOBOJUTEIICH;
f) mepconana no 3KcrTyataliuu 31aHUN U 000PYIOBaHMUS;
g) MOAPSTUUKOB;
h) o6cnmyxuBarolero nepcoHania;
1) moceTuTeNen.
OOyueHue cienyer NpoBOAUTH IO CHEIUAIBHBIM IIPOrpaMMaMm.
A.4.2 Coneprxanue NporpaMmMmbl 00yueHHs
B nporpammy oOyueHus cieayeT BKJIIOUUTh CIEIYIOIINUE pa3ebl:
a) MPUHIUI pabOThl YUCTOTO MOMEIEHNUS (IIPOEKTHBIE PELIEHUs, IOTOKU BO3AyXa U (GuiIbTpanus
BO3/IyXa);
b) cTaHmapTHI MO YHUCTHIM MOMEIICHUSIM;
C) UICTOYHHKH 3arpsi3HEHUH;
d) ruruena nepconaina;
€) IOPSIIOK YOOPKH;
f) mopsimox nmepeoieBaHus;
g) MOPSIIOK TEXHUYECKOTO 00CTYKUBAHMUS,;
h) mopsiiok KOHTPOJISI U MOHUTOPUHTA YUCTHIX TOMEIICHHUI;
1) MOPSAOK MOBEACHUS U PaOOTHI B YMCTOM MOMEIICHUH;
]) TEXHOJIOTUYECKHUE MPOIIECCHI K 000PYIOBaHKE, a TAK)KE HE0OX0IMMBIE 00IIKE, HAYIHbIC U MHKEHEPHBIE
CBEJICHUS;
k) TexHuka 0€30MacHOCTU U TIOBE/ICHUE B aBAPUMHBIX CUTYaI[UAX.
A.4.3 KoHTpoJIb 32 IEepPCOHAJIOM U IPMHUMAaeMble Mepbl J1eiicTBHA
B nporpammy oOyueHust AOHKHBI BXOAUTHh TPEOOBAaHUS K [IEPCOHATY U €T0 JIEHCTBUSAM, BBIIIOJIHEHNE
KOTOPBIX MO3BOJIIET CBECTU K MUHUMYMY BIIUsiHUE (PaKTOPOB PUCKa Ha YPOBEHb YHCTOTHI (A.2.2.2).
Ba)xHbIM ycrioBHeM NMPaBUIbHON U YCTIEIIHOM 3KCIUTyaTalli YUCTOTO MOMEIEHUS SIBJISIETCS] CHOCOOHOCTD
IepcoHalia K IpaKTUYECKOMY OCBOCHHIO 3HaHUM, IPUOOPETEHHBIX MpH 00yueHuu. CrietyeT yauThIBaTh,
YTO [EPCOHAJl MOKET IOHUMATh PO IEHHBIN MaTepual He MOJIHOCThIO WM UMETh IIPUBBIYKH,
HEJOIMyCTUMBbIE MpU paboTe B YUCTOM NOMELIEHUH.
Cnenyet opranu3oBaTh KOHTPOJIb 3@ PaOOTOI 1 MOBEAEHUEM IIEPCOHAIA B COOTBETCTBUH C TPEOOBaHUSAMU
grcToThl (A.4.1). IIporpamMma TeKyIero KOHTPOIS MOKET pa3InyaThCsl B 3aBUCUMOCTHU OT (PYHKITHI
paboTHUKOB. J{J11 KOHTPOJI COOTBETCTBUS OBEAECHUS U pabOThI IEpCOHANAa TPEOOBAHUAM
MHCTPYKLUUN MOXET ObITh HaJIaXK€H BHYTPEHHUN ayIuT. PEKOMEHayeTC s peryisipHO COCTaBIIsATh
OTYETHI 10 pe3yJbTaTaM KOHTPOJIS C ACTalbHBIM aHAJIN30M 0OHAPY)KEHHBIX HEJOCTATKOB U yKa3aHUEM
MPUHATBIX MEp 10 UX ycTpaHeHuto [6].
[Ipu Haexalieil opranu3alnny KOHTPOJIs 00ecriednBaeTCsl BbICOKask AUCLMITIIMHA ITepCoHaa U
BBINIOJIHEHUE UM TPeOOBaHUI MHCTPYKIMM 110 pabOTe B YUCTHIX TOMEILEHUSX.
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A.4.4 lokyMeHTaIUs 10 00y4YeHH IO
[IpoxoxaeHne 00y4eHus NepcoOHaIOM U UHAUBUAYAJIbHBIN YPOBEHb MMOATOTOBKH Ka)KJI0TO pabOTHUKA,
CBSI3aHHOTI'O C 3KCIUTyaTalllel U TEXHUYECKUM OOCIy)KMBaHUEM, CielyeT 0(OPMIIATh JOKYMEHTAIbHO.
Cucrema TOKyMEHTALUU JOJIKHA OBITh MTOJIHOM U, IO BO3MOXHOCTH, KPaTKOW. PyKoBOICTBO
MPEANPUATHS T0JKHO OIIPENENSATh 00s13aHHOCTU U OTBETCTBEHHOCTh KayKJ10ro paboTHuka. Cucrema
JOKYMEHTAIMH J0JKHA ObITh JOCTYIHOM JUIsl TOJIb30BaHUS U IEPUOJUUECKU ITEPECMATPUBATHCSL.
OCHOBOI1 CUCTEMBI IOJKHBI OBITH IPOrpaMMbl 00yU€HUS, TaHHbIE O ITEPCOHAJIE, CPOKU OOyUEHHUS U
aTTecTaluu, a TaKKe rpaduKy MOBTOPHOTO 00yUYEHHS Ha MMOCIIEAYIOIUN EPUO BPEMEHU.
A.5 ObGecnieyeHue padoOThI YUCTHIX MOMeELEH U
A.5.1 O0mue mMoJI0KeHH
PykoBoasiiuii mepcoHan HeCET OTBETCTBEHHOCTH 3a OecriepeOoiiHyi0 padoTy YMCTHIX TOMEIIEHUN B
COOTBETCTBUU C 33J]aHHBIMU TPEOOBAHUSMU.
[Ipu sKcruTyaTaluy YMCThIX MOMELEHUH MOTYT HCIIOJIb30BATHCSI CUCTEMbBI OUUCTKH U
KOHJIMIIMOHUPOBAHUSI BO3/1yXa, CUCTEMBI IMIOJATOTOBKH CKAaTOTO BO3yXa U I'a30B, BOJBI U APYTUX
TEXHOJIOTUYECKUX CPEJl B COOTBETCTBUU C Ha3HAUEHUEM YMCTOTrO nomelieHus. OTkas go00ii u3
CUCTEM MOXKET NPUBECTH K CEPhE3HBIM HapyLIEHUSM YPOBHS YUCTOTHI U cOOSIM B pabOTE YHCTOTO
nomernienus. MTHCTpyKuuu, MpOTOKOJIBL ¥ Jpyrast JOKyMEHTALMs [0 SKCILTyaTalluk JOKHBI HAXOAUTHCS B
noctynHoM Mecte. UHdopmanus, kacaromiasicst ooecreueHust paboThl YUCTHIX TOMEIICHUH, PUBEICHA
B A.5.2 - A.5.5. bonee moapoGHO 31 Bompockl paccMoTpeHsl B UCO 14644-4.
A.5.2 lokyMeHTalUsl HA YUCThIE OMELECHHU S
JlokymMeHTalus J0JDKHA BKIIIOYAaTh B c€0s1; UCIIOIIHUTENIbHBIE U MOHTa)KHBIE YEPTEXKH, JAaHHBIE O KJIaccax
YHCTOTHI IOMEIIEHNUH, B T.4. JOIMYCTUMBIE MIPE/Iebl U3MEHEHUS TapaMETPOB B COOTBETCTBUH C
3aJJaHHBIMU TPEOOBaHUSAMU, U PEKOMEH TyeMbIii ITepeueHb 3aMlaCHbIX YacTel.
A.5.3 UHCTPYKIMH 110 IKCIUIYATAIMHU U TEXHHYECKOMY 00C/1yKHBAHUIO
B vHCTpYyKUHMSX MO 3KCITyaTaluy U TEXHUYECKOMY 00CTYKUBAHUIO JIOJDKHBI OBITH TPUBEIECHBI
onucaHus pabOThl CUCTEM U UX BIMSHUE HA YUCTOTY oMelieHui. CrieyeT UMeTh YeTKUe HHCTPYKIUN
IO AKCIUTyaTali U TEXHUUYECKOMY OOCITY)KMBaHUIO BCEX CUCTEM, CBSA3aHHBIX C YUCTHIM ITOMEILIEHUEM.
WHCTpyKIMK JOJKHBI COJIEpKATh METO/Ibl KOHTPOJISI BCEX KPUTUUECKHUX IEMEHTOB MEPE] BBOJIOM
YHCTBIX IOMEUIEHUH B 3KCIUTyaTalI0, MMOPSIOK ACMCTBUM IO OCTAHOBKE YHCTHIX IIOMEIIEHUN B
aBapUIHBIX CUTYalUAX U MMYCKY I10CJI€ HEe3aINIAHUPOBAHHON OCTaHOBKH.
A.5.4 Texkymuii KOHTPOJIb
Jljis oATBEPKACHUS IPABUIIBHOTO ()YHKIIMOHUPOBAHMSI YUCTOTO MMOMEILIEHUS TPOBOAUTCS TEKYLLIUN
KOHTpOJIb €ro napameTpoB. [lepedeHb KOHTPOIbHBIX ONEpALUi, METOIbl U IEPUOAUYHOCTD KOHTPOJIS
MapaMeTpoB JJIsl HOATBEPKICHHUS COOTBETCTBHSI YUCTOTO MTOMEILIEHUS 3aJaHHBIM TPeOOBaHUSIM
JOJIKHBI OBITH OPOPMIIEHBI TOKyMEHTaIbHO. ClieayeT OnpeaeanTh I1aH AeUCTBUN B Cilydae
OTKJIOHEHUS TapaMeTPOB OT 3aJIaHHBIX 3HAYEHUI.
A.5.5 TpeGoBaHMsl K TEXHUYECKOMY 00CIYKUBAHUIO M PEMOHTY
Buesannble (aBapuiiHble) OCTAHOBKU B pab0OTE YUCTOrO NMOMEIIEHUS MOTYT 0Ka3aTh OTPULIATEIbHOE
BIIMSIHUE Ha M0Ka3aTeNy MPOU3BOAUTEILHOCTH U YUCTOTY noMenieHus. Cienyer opraHu3oBaTh
IpenynpeauTeNbHOEe 00CITyKUBAHNE, KOTOPOE CHU3UT PUCK BHE3AIMHBIX OTKA30B U BBI3bIBAEMOIO MU
3arpsizHeHus. IHCTpyKIUK 10 TEXHUYECKOMY OOCTYKMBAaHHIO M PEMOHTY JTOJIKHBI COJIEPKATh MEPhI 1O
IIpeIOTBPAILEHUIO 3arpsi3HeHus. [lepes MOBTOPHBIM HUCIIOJIB30BAaHUEM 000PYA0BAaHHUS 11€1€C000pa3HO
IIPOBEPSATH €r0 YUCTOTY Ha COOTBETCTBUE 33 JaHHBIM TPEOOBaHUSM.
A.5.6 IIpoToKo0JibI (;KypHAJIbI) IO TEXHHYECKOMY 00C/1YyKHBAHUIO
Brinosinenue paboT o TEXHUYECKOMY 00CTYKUBAHUIO TOJDKHO 0(OPMIISITHCS IOKyMEHTalbHO. B
JOKYMEHTAIUIO CJIETyeT BHOCUTh: IPUYUHBI OTKJIIOHEHHS OT HOPMbI, HAUMEHOBAaHUE 3aMEHEHHBIX
yacTel, Jary, BpeMs 00CIyKUBaHUs, a Takke (JaMUJIMK JIHLI, BBIMOJHIBIINX TEXHUUECKOE
oOcmyxuBanue. CreyeTr NepuoauIecKy epecMaTpuBaTh 1 OOHOBIIATH IpaMKH ILJIaHOBO-
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MIPEAYNPEIUTETHHOIO TEXHUUECKOTO 00CTYKUBaHHS. DT IpaQUKU ClIeTyeT MepUoIUIeCcKI
aHAIM3UPOBATH C IIEJIbI0 COBEPLIEHCTBOBAHUS OPraHU3alud TEXHUYECKOTO 0O0CITyKUBAHMUSL.

A.6 MoaepHu3anus YUCTOr0 NOMeIleHNs U BHeCeHHe U3MeHeHHUil

Ha paGoTy uncroro noMmeunieHust MOryT OKa3aTh BIMSHHE JIIOObI€ H3MEHEHHUS, B T.U. pa3MellleHUue
JOTIOTHUTEIBHOTO CTAallMOHAPHOTO 000pyAoBaHus. Takue u3MeHeHus JOKHBI IPOBOIUTHCS B
IJTAHOBOM TOPSAKE M THIATEIbHO KOHTPOJIUPOBaThes. [10 OKOHUaHNM pa3MellieH s ClIeyeT BHIIOIHUTD
MOBTOPHYIO aTTECTAILIMIO YUCThIX noMmereHuid B cootBeTcTBUU ¢ ICO 14644-2 u ICO 14644-4. Tlocne
MMOBTOPHOM aTTECTAllMH BCE M3MEHEHHS JIOJDKHBI OBITh JOKYyMEHTAIBHO 0(opMmiteHbl. B 310i paboTe
JIOJKHBI IPUHUMATh y4acTHe WK ObITh HH(POPMUPOBAHHBIMH O HEH CIIEIYIOLIHE JIULA:

a) MHKEHEPHI 110 YMCTHIM TTOMEIIICHHUSIM;

b) rexnonoru;

C) MHXKEHEPHI 110 000pYyA0BaHHUIO;

d) MHXeHepbl 10 KOHTPOJIIO 3arpsI3HEHUS,

€) CIIELMAIIUCTHI 110 000PYIOBAHUIO U HAyYHbIE PAOOTHUKU;

f) paboTHUKM CITyKObI KauecTBa;

£) PyKOBOJIUTEIH ITPOU3BOJICTB;

h) noapsuuKH.

A.7 TpedoBaHusi 6€30aCHOCTH

[Ipu 3KcmTyaTaluy YMCThIX MOMEIIEHUH MOTYT UCIIOJIb30BaThCS OMACHBIE, TOKCUYHbIE MaTEpUAIIbI, a
TaK)Ke NaTOreHHbIE MUKPOOPraHu3Mbl. [lepcoHan 1oikeH ObITh 3alIMIIEH OT ATUX BO3ACHCTBUI B
COOTBETCTBUU C YCTaHOBJIEHHBIMU TpeOoBaHusIMU. Ha npennpusituu JomkHa ObITh OpraHU30BaHa
CHCTEMa 3alllUThl 3/10POBbsI U OE30MaCHOCTH NepCOHaNa, (PYHKIMOHUPOBAHUE KOTOPOH JTOJKHO
HaXOJUThCS 1o KoHTposieM. [Iporpamma obecnieuenns 6€30macHOCTH NIEpcoHalia JOKHA BKIIFOUaTh B
ce0s:

MHCTPYKIMH IO TEXHUKE O€30IIaCHOCTH U HATJISHbIE TOCOOUS (C OMMCAaHUEM OIIACHBIX MaTepHUajoB),
KOTOPbIE JI0JKHBI HAXOJJUTHCS B OJTHOM MECTE;

a) TUIaHbl (MapIIPYTHI) U MOPAIOK 3BAKYALUH;

b) OTYETHOCTH O MPOUCIIECTBUH;

C) yUeT NMpeIoKEHUH 1Mo 6e30MaCHOCTH, UCXOSIINX OT IIEPCOHANA;

€) perJlaMeHTUPOBAHHBIM KOHTPOJIb MOTEHIIMAIBHO OMACHBIX YCIIOBUM U MaTEpUAJIOB;

f) MOpsIOK PKCTPEHHBIX ACHCTBUI B aBAPUIHBIX CUTYAIUX, BBIITOJIHAEMBIX CIICIIHATIHLHO 00yIEHHBIM
MIEPCOHAJIOM;

€) TOKyMEHTALUIO 10 YITYYLIEHUIO U BHECEHUIO H3MEHEHUH B CUCTEMY oOecrieueHHs Oe30I1acHOCTH.

[Mpuaoxenne B (cnpaBouHoe)
Onexaa st YUCTBIX MOMelleHuit

B.1 ®yHkuuu ogekabl

C noBepXHOCTH TeJla U JIMYHOM 0/IeXk bl IEPCOHANIA IPOUCXOAUT ITOCTOSHHOE BBIJIEJIEHNE YaCTHUll,
KOTOPOE /ISl pa3HbIX JIIOJIEH M Pa3HOr0 BPEMEHU MOXKET pa3inyarhcs. IHTEHCHBHOCTD BbIIEIICHHS YaCTHIL
MOXET JIOCTUTaTh HECKOJIbKUX MIJIJTMOHOB YaCcTHUL B MUHYTY, @ KOJIOHHE00pa3yloIuX eIMHUIL - J10
HECKOJIbKUX COTEH B MUHYTY.

I'maBHas QyHKIUSA 0AEKIBI A1 YUCTHIX MOMEILEHUH (J1aee - 0JeK1a) COCTOUT B TOM, YTOObI ObITh
O6apbepoM (GUIBTPOM), 3AMUIIAIONIAM MTPOJIYKT U TEXHOJIOTHUECKHUI TPOIECC OT 3arpsi3HCHUH,
BbIIEIIIEMBIX YesioBeKoM. [IoaToMy ofie’k1a U3roTOBIISIETCA U3 (PUIIBTPYIOIIETO0 MaTepuana,
YAEPKUBAIOLIETO 3arpA3HEHMSL.

Opexnay cienyer KOHCTPYyUpOBaTh Tak, YTOObI OHA, IO BO3MOKHOCTH, 3aKpbIBaJla BCE YAaCTH TeJla U HE
JIOTTyCKaJla MOMaaHusl BbIICIIEHUI OT YeJIOBeKa B UUCTOE [TOMEIIEHHE.

CneuunanbHoe HUXKHee Oelbe JUIs YUCThIX OMELEHUH TO3BOJISIET IOTIOIHUTEIBHO YMEHBIIUTD
pacnpocTpaHeHUe YacTull.
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OCHOBHO IPUYMHOM 3arpsA3HEHUI SBIISIOTCS BBIAEICHHS C KOYKU U JIMYHON O/I€K /Il IEPCOHAA.
Marepwuan, ucnosbp3yeMbli I 01K Abl IepCOHala, PabOTAIOIEro B YUCTHIX MTOMEIIEHUSX, HE JTOJDKCH
BBIICIISATh 3arPSI3HEHUH.

[Ipu kaiue, YNXaHUU U Pa3roOBOPE OT MEPCOHANA BBILACISIOTCS YaCTULIBI 1 MUKPOOPTIaHU3MBI.
3arpsi3HeHUs MOTYT MEPEHOCUTHLCS PyKaMu € OJTHOW MOBEPXHOCTHU Ha Jpyryro. B 3aBucumoctu ot
Ha3HAYEHUS U KJIacca YUCTOTO MOMELIECHHS MOTYT MOTPe0OBATHCS MAaCKU U MEPYATKU.

Kommekt ofex bl 3aBUCUT OT TPeOOBaHUI K YMCTOTE IPOIYKTa U TEXHOJIOTMYECKOro npoiecca. B cocras
KOMILJIEKTa BXOIIT KOMOMHE30H, KaIlIOLLIOH, [Iaro4ka, 0aXxuibl, Macka U CPeJICTBA 3alUThI OT
BbIJCNICHUH U3 TJ1a3 (OYKU WM HIUTOK).

B.2 Bb100p oxexabl

Opexna, Kak IpaBUIIO, JOJDKHA MOJHOCTBIO 3aKPhIBaTh YaCTH TeJla, 0COOEHHO 3alsCThs, LIEK0 U
JOBDKKHU. BBIOOp 0J1€K 1Bl 3aBUCUT OT KJlacca YUCTOTHI MOMEIIEeHUs. J{J1s moMerieHnii BHICOKHX
KJIACCOB YHCTOTHI OJI€K/1a OOBIYHO COCTOUT U3 UEHbHOKPOEHHOIO KOMOMHE30Ha, OaXMIl U KAITIOIIOHA C
TMeJIEPUHOM, KOTOpast 3alpaBiisieTCsl O] BOPOTHUK KOMOWHE30Ha.

[oBbllIeHNE TEXHUYECKUX TPEOOBAHUHN K O/IEK]IE MOKET IIPUBECTU K JIOTIOJTHUTEIBHBIM OIPaHUYEHUSIM
i auckoMgopTy nepconana. Ilostomy creyer onpenenuTs paloHaIbHYI0 KOMIUIEKTHOCTD OEK/IbL.
Moryt ucnosnb30BaThcst 00J1€€ MPOCTHIE BAPUAHTBI OZIEK /b, €CJIU KJIACCOM YUCTOTHI U TPEOOBAHUSAMU
TEXHOJIOTUYECKOTO TPOIIecca JIOMYyCKAIOTCs HATMYUE OTKPBITHIX yacTel Tena [7, 8, 9, 10]. Ipu
MCIO0JIb30BAaHUH MUHUOKPYKEHUN WJIM U30JIITOPOB C aBBTOHOMHOM CHCTEMOI 00ecTieueHUs] YUCThIM
BO3JIyXOM TpeOOBAaHHUS K OJEKJE MOT'YT ObITh YIIPOIIEHBI.

Kak npaBuio, B YUCTHIX MOMEIIEHUSAX IPUMEHSAETCS OJIEK/1a IBYX BHJIOB:

1) onHOpa3oBast (OTpaHUYEHHOTO MCIIOIb30BaHUS);

2) MHOTOpa30Basl.

OpHopazoBas 0eK/1a, U3rOTOBJICHHAS U3 HETKAHbIX MaTE€pPUAIOB, UCIIOJIb3YETCS OJIUH pa3, a 3aTeM
YTUITU3UPYETCS.

Opexa MHOTOpa3oBOro MOJIb30BaHUS U3TOTOBIISAETCS U3 IVIOTHOTO TKAHOTO CUHTETUYECKOTO
0€3BOPCOBOro MaTepuajia Ha OCHOBE HEMPEPHIBHBIX HUTEH (Harpumep, noiauddupa win nojuamMuaa) u
perynspHo oOpabaThIBaeTCA.

TkaHU U3 HaTypaJIbHbIX BOJIOKOH (HampuMmep, U3 XJIONKAa) HE MCIOJIb3YIOTCS B YUCTHIX MOMEIICHUSIX,
MTOCKOJIbKY OHHM HEIIPOYHBI U BBIIEISIOT 3arpSA3HEHHUS.

B xputndeckux cirydasx MOKeT UCIOJIb30BaThCcsl MeMOpaHHas OapbepHasi TEXHOJIOTUSI.

B.3 CBoiicTBa MaTepnaioB

B.3.1 bapbepHble cBoiicTBa

Martepuansl 1Ji 0A€K/bl, UCIIOIb3yEMOMN B YMCTHIX IOMEILEHUAX, JOJDKHBI IPEIOTBpaLaTh
3arpsi3HeHUE MOMEIICHUH YaCTUIIAMH, BbIIEISIEMBbIMU YEJIIOBEKOM.

TkanbIil MaTepuan aeiicTByer kak GuibTp. Ero apeKTMBHOCTH 3aBUCUT OT IJIOTHOCTH IUIETEHUS
BOJIOKOH TKaHU. [Ipu npumeHeHnu MatepraaoB 6apbepHOIo THIIA, HAIIPUMEP HETKAHBIX MaTepHaIOB WIIH
JIAMUHUPOBAHHBIX MEMOpaH, 3(pHEKTUBHOCTD yrepKaHUs 3arps3HEHNH 3aBUCHT OT XapaKTEPUCTUK
0apbepHBIX CBOMCTB. DPHEKTUBHOCTD TKAHEH MOXKET OBITH OLIEHEHA 110 MPOHUKAHHWIO BO3/IyXa,
yaepkanuto yactuil 1 pazmepy nop (MCO 9237 u [8, 10, 11]). [Ipu moHMmKeHHOM IPOHUKAHUHN BO3IyXa
JIABJICHHE €T0 I0J1 OIEXK IO MPU ABWKEHUH YEJIOBEKa YBEIMUMBACTCA. JTO MOXKET IPUBECTU K BBIOpOCaM
HEOT(HIBTPOBAHHOTO BO3/yXa B UUCTOE MTOMEIICHUE Yepe3 HEMJIOTHOCTH OJIEKIbI.

B.3.2 /loaroBe4HoCTH

Opexa JUisl YUCTHIX TOMELIEHUH 10JKHA ObITh YCTOMUMBOM K MOBPEXIEHUSM U U3HOCY.

Marepuaii, UCHIOIb3YeMBbI JUISl OAEXK/Ibl, T0JHKEH BBLICIATH MUHUMAIbHOE KOJIN4ecTBO yacTull. [lopsiiok
MIPOBEJICHUSI UCTIBITAHUN TSI OIICHKH CBOMCTB MaTepHaJIOB IpuBeneH B [7, 10, 12, 13].

B.3.3 DuiekTpocTaTHyecKue CBOMCTBA

B 4ncThIX TOMEIIEHHUSIX HEKOTOPBIX THIIOB (HAIpUMeEp, UCIOIb3yEMbIX B MUKPOJIEKTPOHUKE WIIN
IIpeAHA3HAUYEHHBIX JUIsl paOOThI C JIETKO BOCIUIAMEHSIOLIUMUCS WK B3PbIBOONACHBIMU XUMHUYECKUMHU
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BEIIIECTBAMH) HAKAILJIMBAIOTCS 3aPs/Ibl SJEKTPOCTATHYECKOTO AJICKTPUUECTBA, OMTACHBIE IS
BBIIYCKAE€MbIX U3JCIIHI WU 3[I0POBbs oneparopoB. s paccpenoroueHus 3apsioB
AIEKTPOCTATUYECKOTO IEKTPUUECTBA MO MMOBEPXHOCTH UCIIOIB3YIOTCS TKAHU C aHTUCTAaTUYECKUMU
HUTSAMH. AHTUCTATUYECKUE CBOMCTBA TKAHU ONPEIEIISIFOTCS U3MEPEHUEM ITOBEPXHOCTHOTO
conportusienus [10, 14, 15].

Boiiee TouHO aHTHCTATHYECKHE CBOWCTBA MOTYT OBIThH ONPECIICHBI ITyTeM HAHECCHUS Ha TKaHb
3apsJI0B IEKTPOCTATHUECKOTO AICKTPUUECTBA ONPEICTIEHHOTO HANpsDKeHus. Bpems, Tpedyemoe s
CHIKEHUS HAMPSHKEHUS Ha ONPEICTCHHYIO BEIMUUHY, XapaKTePU3yeT aHTUCTATUYECKUE CBOKMCTBA
Matepuana [10, 15, 16].

B.3.4 [Ipyrue ¢pusuveckne xapakTepuCcTUKH

O} PeKTUBHOCTH 3alUTHBIX CBOWCTB MaTepualia CHUKACTCS U3-3a CTAPEHUs, U3HOCA, CTUPKHU, CYIIKH,
CTEPWJIN3AIMHU U T.JI. DTO YXYAIIEHUE CBOWCTB MAaTEPUAIOB CIICAYET MOCTOSTHHO KOHTPOJIMPOBATb.
Jpyrum CBOMCTBOM SIBJISIETCSI YCTOMYMBOCTh MaTepralia K BO3ICUCTBUIO XHMUYECKUX BEILIECTB,
WCTIOJIb3YEMBIX B TEXHOJIOTHUECKOM IIPOLIECCe, TP YOOPKe U Ae3UH(PEKIINN YUCTOTO MMOMEIICHUS 1
CTUPKE OJIXKIbI.

[Ipumevanue - Meromsl KoHTpOJs 1m0 B.3.1 - B.3.4 m03BONAIOT MPOBEPUTH A3PPEKTUBHOCTD OJICHK/IBI.

B.4 JIn3aiin 1 KOHCTPYKIUS O€XKIbI

B.4.1 KoncTpykumsi oeKabl

Opexna 10JKHA ObITH CKOHCTPYUPOBaHA TaK, YTOOBI CBECTH K MUHUMYMY 3arpsi3HEHUE YHCTOTO
nomerenus. [Ipu packpoe TkaHu 00pa3yroTcs Kpasi, KOTOpble OYAYT BBIAEIATH YaCTHIIbI, €CIIU Kpasi He
00paboTarsp.

Jli11 06paboTKU KpaeB UCHOJIB3YIOTCS CJIEIYIOIINE METO/Ibl: BCE Kpasi TKAHU JOJDKHBI ObITh COEAMHEHbI
100 3aNOIIMBOYHBIM IIIBOM, JTHOO 00padOTaHbI TEIJIOBBIM CIIOCOOOM HIIM JIA3€PHBIM JIYUOM [T
MIpeI0TBpAILlEHUs BbIalaHusl 0Ope3KOB HUTEH mierenus. /st mommBa JOHKHBI HCIIOIb30BaThCS
HUTKU U3 CHHTETHYECKOI0 HEIPEPHIBHOIO BOJIOKHA. MaTepHalibl MOJTHHM, KHOIIOK, 3aCTEXKEK U
1oi01IB 00yBHU (06axXMi1) HE TOJKHBI CJIOUTHCS, OTKAJIBIBATHCS, MOABEPraThCsl KOppo3uu. OHU JTOJKHBI
OBbITh YCTOMUMBBIMU K MHOTOKPATHBIM CTUPKaM U CTepHIIM3aluu (Ipu HeoOxoaumocTu) [8].

B.4.2 O01mue Tpe6OBaHUS K KOHCTPYKIIUH

[Ipu BBIOOpE MOJIENEN OAEKIbI CIIEYET UCXOAUTh U3 TPEOOBAHUM K YHCTHIM MOMEILIEHUSIM, JJIs1 KOTOPBIX
oHa mpeaHazHadena [8, 9, 10]. Onexnaa nomwkHa OITH KOMMDOPTHOU, TOAXOAUTH TIO (PUType U
BBIIIYCKATbCs pa3IMYHbIX pazMepoB. Ojex/aa He TO0JDKHA UMETh KapMaHOB, CKJIa/10K, KOKETOK Ha
CIIMHKE U MOJI0YKE, BBITAYEK, KPIOYKOB, BOPCUCTBIX 3aCTEXKEK.

DnacTUYHbIE UITN TPUKOTAKHBIE MAHKETHI HE JIOJDKHBI acOpOHPOBATh (COOMPATh) UITU BBLAEISTH
3arps3HEHUS 1 00PA30BBIBATH AJIEKTPOCTATUYCCKUM 3apsijl. 3aCTEKKH JIOJDKHBI 00€CIIeUnBaTh TNIOTHOE,
HO KOM(OPTHOE NPUIJIETaHUE OJICKIbI.

Cnenyet yuuThIBaTh U Apyrue GakTopbl, a IMEHHO:

a) MaTepuai MOJIHUM - 3aCTeXeK (HalpuMep, MOJIHUH, TOKPBIThIE IJIACTUKOM ), UX THII U PacIOJIOKEHUE;
b) pacnionoxenue u 3PPEKTUBHOCTD PETyIUPYEMBIX 3aCTEXKEK;

C) KOHCTPYKIIMIO pYKaBOB (BIIMBHOW WJIM PETJiaH);

d) bopmy BopoTHHKA;

€) BO3MOXKHOCTb HaJIeBaTh OJCK/Y, HE CHUMasi 00yBU;

f) pacon karrorona (OTKPHIBAIOIINI WITH 3aKPBIBAIOIIHIH JIULIO, 3AIETKUBAIOIINNACS WA HA/IEBACMBbIit
4epe3 roJioBy);

€) MACCUBHYIO WM aKTUBHYIO PETYIHPOBKY U MOJrOHKY KaIlIOIIOHA;

h) Tun u pacnosoxeHue 3acTexex Ha Oaxuiax.

B.4.3 Kamepa ucnbITaHui 01€KIbI
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OTOT METOJ UCIIBITAHUN UCHOJIB3YETCA Ul KOMIUIEKCHOM MpoBepKH 3(PPEKTUBHOCTU MAaTEPUATIOB,
KOHCTPYKIMHI U MOJIENEN OJEHKIbI.
B xamepy ucnbiTaHui, B KOTOpOil LUPKYIUPYET OT(PUILTPOBAHHBIN BO3YX € 3alaHHON KPAaTHOCTBIO,
MIOMEIIAETCS YETIOBEK B OACK/E JUIsl YUCTHIX TIOMEUICHUH U ONpeesnsieTcsi KOJIMYECTBO BbIACIIIEMbIX
YacTULl U MUKPOOPTraHU3MOB. DTO MO3BOJISIET ONPEACTUTh 3PPEKTUBHOCTD OJICK /bl PAa3IUYHbIX TUIIOB.
Onwucanue 3TOro TecTa MPUBEICHO B [§].
B.5 TenuoBoii kom$opTt
[Ipu BeIOOpE MaTepuana Juist OACK/bl, IO BOBMOKHOCTH, CJIE€AYET YUUThIBATh TPEOOBaHUS K KOMPOPTY
nepconaia [16]. IIpu 3ToM peKoMeHyeTCsl YUUThIBaTh XapaKTEPUCTUKKU MaTepualia Mo BO3AyXo - U
Brnaronponutiaemoctu (MCO 11092, [8, 17]).
[TpocToit, HO 3(h(heKTUBHBIN TPHUEM COCTOUT B TOM, YTOOBI OTOOpATh TpeOyeMble KOMITIIEKTHI OICK/IbI,
M3rOTOBJICHHOH U3 Pa3JIMYHBIX MaTEPHAIOB, U HCTIBITATh UX B YHCTHIX MoMenieHusx. [Ipu Beibope
OJICKIbI TI0JIE3HO YUUTHIBATh MHEHHE MIEPCOHAIIA, [ KOTOPOTo OHA IPEeIHA3HAYACTCA.
Ha ocHoBe XxapaKkTepuCTHUK 01K /1bl, TOJYYE€HHBIX KaK OT IIEpPCOHAJIA, TaK U IO PE3yJIbTaTaM BO3/IEHCTBUS
Ha Hee OKPYKaIoLIeH cpepl (TemMIiepaTrypsl BO31yXa, CKOPOCTH, TYpOYIEHTHOCTH BO3YIIIHOTO ITOTOKA,
cpenHell TeMnepaTypb; U3JIy4eHHsI U BIGKHOCTH B YMCTOM MOMEIEHUH) MOKHO BBIBECTH TEOPETHUYECKUE
YPOBHHU KOM(OPTa B 3aBUCUMOCTH OT THIIA OAEXK/IbI JuIs uncThiX nomerenuit (M1CO 7730).
B.6 O0pa0doTka ¥ NepUOAUYHOCTH 3aMeHbI O/1€KIbI
[Ipu 3xcrTyaTanuy oAexaa sl YUCThIX MOMELIeHUH 3arpsi3Hsiercs. Qe 1y MHOTOKPaTHOTO
WCTIONIL30BaHMsI cienyeT oopadarsiBaTh. [lopsnok 06paboTku mpuBeseH B [8, 18]. 3aKII0UUTEIBHYIO
onepanuo o0pabOTKU U YIAaKOBKU OJ€K/IbI CIEIYET BBIIOJIHATH B YUCTHIX YCIOBUSX,
COOTBETCTBYIOIIUX YPOBHSIM UHCTOTHI IOMEIIEHUH, B KOTOPBIX OHA Oy/IET UCII0JIb30BATHCA.
[Ipu skcruTyaTaluy TakKe MPOUCXOUT 3arpsA3HEHUE 0/1€XK Ibl MUKpOOpraHu3MaMu. J{jist uMcThIX
MOMEUIEHNUH, B KOTOPBIX 3aIlIUTa OT 3arps3HEHMSI UTPAeT BAXKHYIO POJib, 00pabOTKa O1EXK 1Bl
BBINOJIHSAETCS B UUCTHIX IOMEIEHHUSIX U OHA BKJIIOYAET B ceOsl:
a) ne3uHdEeKIuIo;
b) ctupky B ropsiueii BoJe;
C) CTepUIIU3AIHIO.
J1J1s1 KOHTPOJIsE YPOBHSI 3arpsi3HEHUS 00padaThIBAEMOM OACK I CIEAYET OTOUPATh MPOOHI.
[lepuoam4HOCTb 3aMEHBI 01K/l U3MEHSETCS B 3aBUCIMOCTH OT Ha3HAYEHUsI YUCTOTrO noMereHus. s
MPOIIECCOB, 00JIe€ YyBCTBUTEIBHBIX K 3arpsI3HEHHUI0, TpeOyeTcs 6oJiee yacTas 00paboTKa 0K IbI.
Crnenyet UMETh B BUJLY, YTO IIPH YACTOW 3aMEHE OJICK/Ibl YBEIMUHUBAETCS €€ U3HOC, a TKaHb B
nporiecce 00pabOTKH MOBPEKIACTCSI.
PykxoBozcTBO 10 00paboTKE 0/1€K 1bI IPUBENEHO B [8].
B.7 llepuaTkn
J1j1s GOJIBIIMHCTBA YUCTHIX MOMEIICHUN MTPelyCMaTPUBAETCS UCIOIb30BAaHUE NIEPUYATOK I YUCTHIX
noMelleHul (anee - nepyatok). IlepuaTku 3akpbIBaOT pyKu, Haubosee 4acTo KOHTAKTHUPYIOIIHE C
MIPOJIYKTOM MJIM KPUTUYECKUMU MMOBEPXHOCTSMU. B CBSA3U € 3THUM crieyeT onpeeuTh cilydau, Korjaa
UCIIOJIb30BaHKE NepyaTok HeoOxoaumo. CriestyeT ycTaHOBUTh TpeOOBaHUS K IepyaTkam, NepuoJMIHOCTb
UX 3aMEHBI WK MOPAIOK 00pabOTKU (TIpH HEOOXOAUMOCTH, NE3UHPEKIIHN).
TpeOGoBanus K nepyaTKaM CiieyeT yCTaHABIMBATh C Y4ETOM 0COOEHHOCTEN YncToro nomMemenus. K
TaKUM TPeOOBaHUSAM OTHOCATCS: 3aIPSI3HEHHOCTh IIOBEPXHOCTEH, BbIACIEHUE Ta30B, CTEPUIBLHOCTD,
TaKTaJbHOCTb (0OCSI3a€MOCTB), IPOYHOCTh, KOM(MOPTHOCTD, IPUIIETAEMOCTb K pyKaM U CII0co0 YIIaKOBKH.
[Ipu BBIOOpE MEPUYATOK AJIs KAKI0T0 KOHKPETHOTO CITy4asi IPUMEHEHUS] MOT'YT UCIO0JIb30BaThCs
pa3IuYHbIE METOIbI UCTIBITaHwMi [19].
[lepuaTky MOTYT U3TOTOBIISITHCS U3 JIATEKCa, BUHIIA, IOJMYPETaHa WK IPYrHUX MaTepuaioB
(HUTPUIIBHOTO WM OYTaIMOH-HUTPUILHOTO Kayuyka). [Ipu BeIOOpe MOeny epuaToK Hy)KHO YUUTHIBATh
YCTaHOBJIEHHbIE TPeOOBaHMS K HUM, a TaKKe 00J1acTh MPUMEHEHUS U CTOMMOCTb. Pazperaercs
WCIOJIb30BaTh HIKHKE TIEPYaTKU U3 O€3BOPCOBOr0 MaTepuasa, ooecrneunBaroiie KoMGpopT U U30JISILINI0
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PYK OT BHYTpEHHEHN MOBEPXHOCTHU BEPXHUX (OCHOBHBIX) IIEPYATOK, KOTOPAsi MOJKET BBI3bIBATh Pa3/IpaKeHUE
KOXKH.
HckimounTennbHO BaXKHYIO POJIb UTPAET YMCTOTA BHEIIHEH OBEPXHOCTH NepyaTok. Crexyer
IIPEAYCMOTPETH MOPSIOK XPAaHEHHUSI IEPUATOK, UX U3BJICUEHNUS U3 YIIAaKOBKU U HAJIEBaHUS, IPU KOTOPOM
CBOJMTCS] K MUHUMYMY PUCK 3arpsI3HEHUS X HApYKHOW TIOBEPXHOCTH.
B.8 Macku, roioBHbie yOOpbI 1 Ipyrue NpUHaA1eKHOCTH
Macku u apyrue npuHaUIeKHOCTU CO3at0T Oapbep AJIs paclpoCTPaHEHUs! CIIIOHBI, BbIJEICHUHN U3
HOCa ¥ OT JIUIIA, a TOJIOBHOM YOO - OT 3arpsi3HEHHI C TOJIOBHI.
Macku 1 Byaiu U3 ceT4yaToi TKaHU SBJISIFOTCS TACCUBHBIMU OapbepaMH, 0ObIYHO IPUMEHSIEMBIMU B YHCTBHIX
noMerieHussX. Macku MOTryT ObITh XUPYPTHUECKOTO THIIA C MACTUYHBIMU 3aBSI3KaAMU WJIM PE3UHKAMHU.
MoryT npuMeHSTHCS Byald U3 CETYATOM TKAHU KaK MPUCTErMBAEMBbIE K KaITIOILIOHY, TaK U BILIUTHIE. J{is
WX W3TOTOBJICHHS UCTIOJIB3YIOTCSI OJTHOPA30BhIE MIIH IOTTYCKaroIme o0padoTKy Mmatepuaisl. [1pu BeIOOpE
THUIIA 3aIUTHI 1 MAaTEPHAJIOB CIIEAYET YUUTHIBATh XapaKTep 3arpsA3HEHNs BbIICICHUSAMHU H30 pTa U
ynoOCTBO MacKH ISl IEpCOHaA.
[IpumenstoTCS TaKkKe CpeICTBA, SABJSIFOIIMECS] aKTUBHBIM 0apbepoM, 3aLUILIAIOIINM OT BBIAECICHUN H30
pTa 1 oT rosoBbl. [1l1em 1M KaromoH ¢ Mpo3padyHbIM HIUTKOM IS JIMIA [TOJIHOCTBIO 3aKPhIBAET rOJIOBY,
a BBIIBIXaeMbIil BO3YX IIPOXOAUT yepe3 QUIIbTP, 3aIlUIIAIOIINNA YUCTOE IOMEIIEHUE OT 3arpsi3HEHUSI.
Ouku WK Apyrve cpeacTBa 3alUThl IS I71a3 MOTYT CIIYKUTh JIONIOJTHUTENILHBIM 0apbepoM,
MIO3BOJISIOLIUM MPEJOTBPATUTh MOTAJaHUE YACTUL] KOKU M PECHUL HA KPUTUYECKHE TTOBEPXHOCTH.
JI1s1 U3roTOBIIEHHS OUKOB U APYTHX CPENICTB 3aLUTHI JUIA TJ1a3 UCIOJIBb3YIOT MaTepHaibl, COBMECTUMBIE C
YUCTHIMU MTOMELLEHUSMHU 1 OTBEYAIOIIME HOPMATUBHBIM CaHUTAPHO-TUTUEHUYECKUM TPEOOBaHUSIM T10
0€e30MacHOCTH MepcoHaa.
B.9 Xpanenue omexabl
B.9.1 [l monepskanust ypOBHS YMCTOTBI MHOTOPA30BOM OJIEXK bl CIEAYET OPraHU30BaTh €€
MpaBUJIbHOE XpaHEHUE Wi pazmerienue. [Ipu xpaneHnn MoxeT noTpedoBaThes (pU3NUEcKoe pa3ieieHue
Pa3IMUHBIX AIEMEHTOB OJICK/bI. [IJ1s Mpe0TBpaIlleHuUs IEPEKPECTHBIX 3arpA3HEHUI MOTYT
UCIIOJIb30BaThCS OIHOPA30BbIE WIIM MHOTOPA30BbIE MAKETHI, JOMYCKarOIUe 00padoOTKYy.
JU11 XpaHEeHHsI MOTYT HCITOJIb30BaThCS:
a) 3aKpbIThIe MIKa(BI C BEIATIKaMU JUI OJIeKbI (C oJaueil OTGUIbTPOBAaHHOIO BO3/1yXa);
b) craimoHapHble WM OPTATUBHBIE BEIIATKH C UCIIOJIb30BAHUEM IIJICUHKOB;
C) KpIOUKH (C 3alienKamMy win 06e3 HUX) Ha CTeHaX WM CHEelUaIbHBIX paMax B KOMHaTax Nepeo/IeBaHus
MepCOHANA B OJEXKAY JUIS YUCTBIX oMelIeHni. OHU MOTYT OBbITh PacHoI0KEHbI B IIKa(ax Uin B
MIOMEIICHUSX;
d) KOHTEHHEPBI WK JFOKHU JUTSI OJICHKIbI.
B.9.2 IInouaas moMenieHus it XpaHeHus X Ikl IepcoHaia, pabOTAOLIEr0 B YUCTHIX TOMEILICHHUSIX,
3aBUCHT OT €r0 YUCIEHHOCTU U MEPUOIMYHOCTH 3aMEHBI OJIEK IbI.
B.9.3 Cnenyer npeaycMoTpeTh MeCTa TOCTATOYHOW TUIOIIAAN JIJISl XPAaHEHUS YIIAaKOBAaHHOM OCKIbI.
J1ig 3TOM LA MOTYT UCIOJIb30BAThHCS 3anupatomyecs mkadpl. YToObl HCKITIOUUTH BO3MOKHbIE
3arpsi3HEHUs, CIIEAYET MPEyCMOTPETh 00PabOTKY ITUX IIKA(OB.
B.9.4 JIns TpanciopTHpoBaHus U XpaHeHUs 00paboTaHHAas 0/1ek/1a JOJDKHA OBITh YITaKOBaHA B YHCTHIE,
HE BBIJIEISIONINE YacTUI MakeThl [8]. ClieayeT onpeaeauTh CPOK TOJHOCTH CTEPUITU30BAHHOM OJICHK/TBI.
Pexomennyercst opraHn30BaTh XpaHEHUE YMUCTON OJIEXK/IbI B KOHTPOJIMPYEMOM Cpeie B 30HE MEPe0IeBaHuUS
WM IPUMBIKAIOIIUX K HEH MOMEILIEHUAX. DTO MO3BOJISIET JIyUIlle OPraHU30BaTh YUET OJIEXK bl U CHU3UTD
PHCK 3arpsi3HEHUSI OT OJICK /b, YAAISIEMOI U3 YHCTOrO MTOMEIIEHHS.

I[Mpunoxenue C (cipaBouHoe)
Ilepconan

C.1 OGyuenne
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Bxon B unctoe noMmenieHue u paboTa B HEM pa3peraeTcsi TOIbKO MEPCOHANY, IPOIIEIIIEMY
cnenuanbHoe oOyuenue. [lepconan momKeH MpoXOAUTh MpeaBapUTEIbHOE O0yUeHHUE 10 Havaaa padoThI
B YMCTOM IIOMEIICHUH, a 3aTEM - TIOBTOPHYIO EPHOANYECKYIO TOTOTOBKY (A.2).
C.2 locTyn nepcoHaJia B HUCTOE MOMellleHHe
Jlromu SIBIISTFOTCS OCHOBHBIM MICTOYHUKOM 3arpsisHEHHsI. B CBSI3M € 3TUM JOCTYI B YMCTOE TIOMEIICHHE
pasperaercs ToIbKO paboTaroliemMy B HeM nepcoHany. [lopsinok gocrtyma nepcoHana B YUCTOE
MoMeINIeHre JOJHKEH ObITh 0(hOPMIICH TOKYMEHTAIBHO, a €10 COOIOACHHE JT0JDKHO
KOHTPOJIUPOBATHCS.
OO6cmy)uBaroLUii NEPCOHAN U OCETUTENH MOTYT BXOJAUTH B YUCTOE IIOMEIEHHE TOJIBKO I10
Pa3peIeHUIO U C COMPOBOXKAAIOIIUM JIMIIOM HOCIE MPEABAPUTEIBLHOIO HHCTPYKTaXa B 1I0CTATOYHOM
o0BbeMe o TTpaBUIIaM MOBEJICHHS B YUCTOM TIOMEIICHHH.
C.3 Onexna u IMYHBbIE BellH
Onexia, HaxosIasics O OIKI0M JUI YUCTHIX TOMEILEHHUH (J1aJiee - HUKHSIA OJIeX /1), BIUSAET Ha
BBIJICJICHHE YaCTHIl U BOJIOKOH. HIKHSS 0/1eK/1a M3 HATYypallbHBIX TKaHEH, HapuMep, MIEePCTH WIN
XJIOTIKA, BBIJIENSIET 3arpsizHeHus. Criemayer paccMOTpeTh 11e71ec000pa3HOCTh IPUMEHEHUS CHIEUaTbHON
HIDKHEH OZIeKTbI, I3TOTOBJICHHON M3 NCKYCCTBEHHBIX BOJIOKOH C TUIOTHBIM TUIETEHHEM (HAIIpUMep,
0JIM3(UPHBIX BOJIOKOH), 17151 3PPEKTUBHOTO YACPKAHUS 3arPA3HEHUM, BbIIEISEMbIX TEJIOM.
JInuHbIe Bely JOJDKHBI XpaHUTHCSI BHE UHCTOTO OMEILEHHUS U B 6e30macHOM MecTe. Yachl, KoJbLia,
LETIOYKN U JIPYTUe IOBEIMPHBIC H3IEIHS MOTYT ITOBPEXK/IATh IEPYATKH WITH BHINAIATh 32 TIPEIeITbl MACKH,
KaIlIoIIOHA WM pyKaBOB. B CBsI3M ¢ 3TUM He JOMYyCKaeTCsl HPOHOCUTH UX B UUCTOE MOMEILIEHHUE.
Hcnonp30BaHue IEPCOHAIIOM, PaOOTAIONINM B YHCTHIX IOMEIIEHHSIX, KOCMETHKH, ITYAPHI, JIAKOB JJIS
BOJIOC, HOI'TeH U MOJ00HBIX MaTeprualioB He pekoMeHayeTcsl. CleayeT yuuThIBaTh PUCK, CO3/1aBaeMbIit
MMM JUIS IPOJYKTa U TEXHOJIOTHYECKOro npoiiecca. Kocmernueckne cpeicTBa MOTYT BbIIEIATh
YaCTHUIIBI, 3aTPA3HSIONINE YHCTOE IOMEIICHUE, OJICKTY U IPOAYKTHI. B CBSI3M ¢ 37TUM pUMEHEHHE HX
MOXET OBITh 3aIPEIICHO.
C.4 I'uruena nepconasa
[lepconar, paboTaroluii B YUCTOM MOMEIIECHUH, JOJDKEH COOMI0AATh MpaBuiia JMYHOW TUTHEHBI, B T.4.
CJIETUTD 33 COCTOSTHUEM BOJIOCSIHOTO TIOKPOBA r'0JIOBBI, 0COOEHHO, B OTHOIIEHUH NiepxoTu. [locne nyma
PEKOMEHAYETCSI UCTI0Ib30BaTh, IIPU HEOOXOAMMOCTH, CIIEUAIBbHbII JOCHOH, 3aIIUIIAIOIINI KOXKY OT
CYXOCTH U NPEI0TBPAILAIOIINI BbIJIETICHUS U3 CAJIbHBIX JKEIIE3.
[Toctynatomuii Ha pabOTy MEPCOHAT JOJDKEH COOOIMUTH 00 0COOCHHOCTSIX CBOET0 OPraHu3Ma, KOTOphIE
MOTYT TPUBECTH K TOBBIICHHIO 3arPs3HEHUS YUCTOTO TIOMEIICHHS, HAIIPHMEp:
a) IepMaTuT, COJTHEUHBII 0KOT, CHIIBHOE BBIICIICHHIE TIEPXOTH WIIM YaCTHII KOXKHU,
b) mpocTyna, rpuIi Wik XpOHUYECKUI Kallleb;
C) aJUIePrU9YecKue PeaKIfy, BEI3BIBAIOIINE YAXAHHE, 3y WU TOYSCHIBAHMS,
d) un¢exumonnble 3a001€BaHUs (C BBICOKUM YPOBHEM BBIJIENIEHHSI MUKPOOPTaHU3MOB).
[Tpu BOBHUKHOBEHUH OOCTOSITEIBCTB, HEOIATONPUSTHO BIMSIONINX HAa TEXHOJOTHYECKHUN TPOLIECC WITH
MPOIYKT, MOXKET OKa3aThCsl HEOOXOIMMBIM OTCTPaHEHHE COTPYAHUKA OT PaOOTHI B YHCTOM
MOMEILIEHUH J0 YCTPAHEHHUS HEeOIaronpusTHbIX 0OCTOATENbCTB.
B HeKoTOpBIX ciTydasx MOKET OTPe0OBaThCsl YCTAHOBIICHHE NIEPHO/Ia BPEMEHH, B TE€UEHHE KOTOPOTO
MIEPCOHAJT HE I0JDKEH KypHUTh IIEpE] BXOJO0M B YHCTOE IIOMEIIIECHHE.
C.5 opsanok nepeoseBaHusA
[lepconan oykeH nepeoieBaThCs B OJCAKAY IS YUCTHIX OMELIEHUH 10 BX0/1a B 3TO MTOMEIIIEHUE.
[Topsimok HajieBaHUS M CHATHS OJICXK/IBI IOJDKEH MPETyCMaTPUBATh CBEACHNE K MUHUMYMY
3arps3HEHUN HAPY)KHOU IMIOBEPXHOCTH OJISK/IBI M TAPAHTUPOBATb, UTO 3arpsi3HEHUS HE OYIyT
pacnpoCTpaHAThCs U3 MOMELEHHH JUTsl nepeoieBanus. MoeT NpUMEHSThCsSl HECKOIbKO METO0B
IepeoIeBaHus B 3aBUCUMOCTH OT IJIAHUPOBKH 30HBI IEPE0JIEBAHUS U KJIacca YUCTOTHI TOMEIEHHUS.
OTHU METOJII PACCMOTPEHHI B [ 35, 6, 20].
Kak npaBuio, npyHUMAaOT cXeMy IepeoAeBaHMs: OT TOJIOBBI JI0 HOT.
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Huxe npruBoauTCs TUIOBOW MOPSAIOK MEPEOIEBaHUSA, HO BOZMOKHO IPUMEHEHHUE U IPYTHX
BApUAHTOB:

1) ynanuts 3arpsisHeHUs ¢ O0YBH C MOMOIIBIO OUUCTUTEINS JUIsl 00yBU, KOBPUKA WM CHEIUATIBHOTO
MTOKPBITHUS TI0J1a;

2) CHATH JIMLIHIOKO JIMYHYIO OJIEXKY;

3) CHSATB IOBEJTUPHBIE U TPOUYNE U3ETHS, 3alpELICHHbIE HHCTPYKIIUEH;

4) ynanuTbh KOCMETHKY U YBIQXKHHUTh KOXKY JIMIIA KPEMOM (IIpH HEOOXOAUMOCTH);

5) HazIeTh TOJIOBHOM yOOp B COOTBETCTBHH C HHCTPYKITUEH;

6) BBIMBITH PYKU U YBIQXKHHUTH KOXKY KpeMOM (TIpU HEOOXOAUMOCTH);

7) HaZleTh HUKHIOKO OJICXKIY /ISl YUCTOTO OMEIIEHHUS, €CIIM OHA MPEAYCMOTPEHA;

8) HajeTh HAa HOTYM HOCKHM JUIsl YMCTHIX MIOMEIIEHUN UK Oaxuiibl Ha 00yBb;

9) BBIOpATh OJIEAK Y JUIS YACTHIX IOMEIIECHUI;

10) HazmeTh nepyaTKU, UCHOJIb3yEMbIE JIJISl IEPEOAEBAHMS B OJCKTY AJIsl YUCTOTO MMOMEILEHNUS, €CIIU
Tpedyercs;

11) HameTh MacKy U roJIOBHOU yoop;

12) HageTh KOMOMHE30H UITH KOCTIOM;

13) HazjeTh Gaxmiibl WK CHELUATIbHYIO OOYBb JIJIsl YUCTHIX IOMEIEHUH, UCII0JIb3YS IEPEXOTHYIO
CKaMblo;

14) ybeauTbcs, 4TO BCe MPUHAIEKHOCTH 01K/ bl HAJIEThI IPABUIILHO, UCIIOJIB3YS 3E€PKaJIO C
OTPaXKAIOIIECH MOBEPXHOCTHIO B MIOJIHBIN POCT;

15) Haners nepuaTku Ui pabOTHI B YMCTOM MOMEIICHUH (IIepUaTKU Ui IEPEoeBaHus I0IyCKaeTCs
HE CHUMATh);

16) BoiiTH B YUCTOE IOMEUICHHE.

[opsiiok BbIX0/1a IEPCOHANIA U3 YUCTOTO MOMEIIEHNS U CHATUS OJICK/Ibl 3aBUCUT OT TOTO, SIBJISETCS JIU
OJISK]1a OJTHO- MJTM MHOTOPa30BoM. [IOpsAIOK CHATHS MHOTOPA30BOM OJCKIBI pacCCMOTPEH B [16].
MoryT ucnonbp30BaThCsl CHEHATBHBIC METO bl XPAaHEHHSI MHOTOPA30BOM oJ1ex bl [3, 6, 18]. Onexna
JUIS YUCTBIX MIOMEIIEHUN He I0JKHA BBIHOCUTHCS U3 KOHTPOJIUPYEMOI 30HbI, KPOME CITy4aeB €€
00paboTKu (CTUPKH).

C.6 IIpaBuJia noBegeHus U JTUCHUIIMHA

[lepconan 10JKeH BBIMOJIHATH [TpaBUJIa MOBEICHUS B YUCTOM OMEIEHUH, YTOOBI CBECTH K
MUHHUMYMY 3arpsi3HEHUE MPOAYKLIUH.

Huxe npuBoauTCS MUHUMANbHBIN NIepedeHb TPEOOBAHUHN K OBEACHHUIO NepcoHaia (6osee noapooHas
uH(popmanus npusesaeHa B [6]):

- HeJIb35 PE3KO OTKPHIBATh U 3aKPbIBATh ABEPH UM OCTABIIATH UX OTKPHITHIMH;

- IIPY [IPOXO/IE Yepe3 BO3AYIIHBIN 11LTI03 HY’KHO CHayaJla 3aKpbITh IIEPBYIO IBEPh U TOJIBKO MOCJIE May3bl
(U1 OUMCTKYU BO3/lyXa) OTKPBITH CJIEIYIOIIYIO JBEPb;

- IEPCOHAII HE JJOJKEH HAaXOAUTHCSI MEXK/ly HCTOUHMKOM YHCTOTO BO3/yXa U MPOyKTOM WM
MIOBEPXHOCTHIO TEXHOJIOTMUECKOT0 000pyI0BaHus. B MpoTUBHOM cilydae BOSHUKAET PUCK OCAKICHUS
YacTHUIl Ha IPOJYKT WJIM IOBEPXHOCTH 000pyaoBaHus. B o0mieM ciydae npaBuiibHas
MIOCJIEOBATEIBLHOCTD JJOJDKHA OBITh CIIEIYIOIIEN: MPUTOK BO3/lyXa — MPOAYKT — IEepCcoHasl — OOIIMiA
00BEM YHCTOrO MOMEIICHUSI — BBITSDKKA;

- CJIeJlyeT ONpPEeNeIUTh METO bl IEpEMEICHUs TPOAYKTa U AecTBUs ¢ HUM. [1o BO3MOXKHOCTH, B
TEXHOJIOTHYECKOM IPOLECCE CIIEAYET NCIOIb30BaTh «OECKOHTAKTHBIE) IIPUEMBI;

- HE CllelyeT IEPEeHOCUTh MaTepuallbl, MPHKUMast UX K TEITy, IIOCKOJIBKY 3TO MPUBOJUT K UX
3arpsI3HEHHUIO;

- IIpu paboTe BOIM3M MPOYKTa HEJb3S pa3roBapuBaTh;

- HeJb34 J0IYCKaTh HaX0KICHUS Yero-IM00 Hajl IPOAYKTOM;

- OYMILATh HOC MOHO TOJIBKO 3a MpeesiaMy YUCTOTO MOMEUIEHHS, IOCIIE Yero Hy>KHO 00s3aTeIbHO
CMEHUTb MEPUYATKH;
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- IIPY HAXOKJICHUH B YMCTOM MOMEILIEHUH CIIEyeT BO3JEPKUBATHCS OT KACAHUS PYKaMH KOXKH C
L[eJIbI0 TIOYECHIBAHMSI U BBITUPAHUS. B MPOTUBHOM cilydyae epcoHall I0JKEH BEPHYTHCS B KOMHATY
NepeoIeBaHnsl 1 CMEHUTh I1ePUaTKH;
- IOBEPXHOCTH NIEPUYATOK U OJEK/IbI JIETKO 3arpsasHstoTcs. He nomyckarorcs kacaHus MOBEPXHOCTEN 1
MIEPEHOC 3arpsi3HEHNH B KpUTUYECKUX 30HaX. B Ka)70M 4uCTOM MOMEIIEHUH JIOJKEH ObITh YCTaHOBJIEH
MOPSAZIOK, 00S3bIBAIOLINI IEPCOHAN BEPHYTHCSI B KOMHATY JUISl IEPE0EBAHUS Il CMEHbI IepYaTOK WK
oJ1eX/1bl. B HEKOTOPBIX CTydastX MOKET JIOIYyCKAThCsl CMEHA MePYaToOK BHYTPH YUCTOTO MOMELICHHUS;
- caneTKu, UCTIONIb3YeMbIE [l YOOPKH YMCTOTO IMOMEIIECHUS, [TOUIekKaT YTUIN3aliH;
- BCE JIBIKEHUS IIEPCOHANIA I0JDKHBI OBITH 1I€JI€HANPaBICHHBIMU U OCMBICIIEHHBIMU. BpicTpast xo150a u
pe3KHe IBUKEHUSI HE JOITyCKAOTCs, IIOCKOJIbKY OHU BO3MYLIAIOT BO3AYIIHbIE TOTOKH, IPUBOJIAT K
MOBBIIEHHOMY BBIJICJICHUIO YacTHI] U MONAIaHUIO UX B BO3AYX;
- IOMENIEHUS CIIeIYET COAEPKaTh B UUCTOTE U MOPSIIKE;
- IPOAYKTHI POU3BOICTBA, BPEMEHHO OCTaBJICHHbIE WIN JJIUTEIbHO XPaHSILIMECS B YUCTOM ITOMELIEHUH,
JIOJKHBI OBITh 3aIHUILIEHBI OT 3arPSA3HEHUS U HAXOIUThCS B MAapKUPOBAHHOM 3aKpPBITOM OOKCE,
KOHTEHHEepE WM 30HE C OJTHOHAIIPABJICHHBIM IOTOKOM BO3/1yXa;
- ylaJisieMble MaTepuallbl JOKHBI TOMEIIAThCSl B CIIEHUANIBHO IPeAHAa3HAYE€HHbIE U JIETKO OTIMYaeMble
OT IPYTUX KOHTEHHEPHI; HEe oITycKaeTcsl 0e3 He0OX0JMMOCTH HAKaIIMBATh YAAJIsieMble MaTepHalbl.
C.7 TpedoBaHus 6e30macHOCTH
C.7.1 CnenyeT mperyCMOTPETh 3alIUTy NTEPCOHAIA OT OMMACHOCTH, CBA3AHHOM C pabOTON B YUCTOM
MIOMEILIEHNH, HAaIpUMEP OT MUKPOOPTaHU3MOB, PaIMOAKTUBHOTO U3IYYE€HUS U XMMHUYECKUX BEIIECTB.
Jlig 3TUX 1enei MOTyT ObITh MCIIOJIb30BaHbl 3aKphIThIe O0KCHI, MIKadbl uiu u3ondaropsl (MCO 14644-4
u CO 14644-7). Taxxe MokeT NOTpeOOBaTHCS CHelMalbHAs 3alIUTHAs 0J€K/a, HAIPUMEP IIUTKU
JUId TJ1a3, nepyatku U papTyku. HopMaTUBHBIMM TJOKyMEHTaMHU MOTYT IIpelyCMaTpuBaThCs
JIOTIOTHUTEIbHBIE MEPBI IO 00eCIeYeHHI0 0€30ITaCHOCTH MIEPCOHANA B YUCTOM OMELIEHUH.
C.7.2 Cnenyet noArOTOBUTH CHIELUANIBHBIN IEPCOHAN, KOTOPBIN JOJKEH ObITh 00y4YeH JIEHCTBUSAM IIPU
BO3MOYHBIX aBapUNUHBIX CUTYaIUsX.
Bce paboTHuKM A0TKHBI OBITh 00Y4€HbI MOPAAKY IBaKyaluu. JloynkeH ObITh pa3paboTaH MOPsI0K
BO3paIlleHUs [IEpCOHAA B YUCTOE MOMEIIEHHE 110CTIe YCTpaHeHus onacHoCTH. JlomkHa ObITh pa3paboTaHa
MHCTPYKLUS 110 00ECTIEYEHUIO YUCTOM OAEKI0M I STOrO Cydas.
C.8 UnunuaTuBa nepconasa
B paznene A.7 npuBeneHa nmporpaMMa KOHTPOJISL M KOPPEKTHPYIOIIKX AeicTBuil. [lepconan MoxkeT oka3arh
MOJIOKUTEIBHOE BIMSIHUE HA 3PPEKTUBHOCTH pabOThI UUCTOrO MomMeneHus. [loMo1b HoBUUKaMm,
00OMEH MHEHUSIMHU U B3aUMOIIOMOIIb B Pa0OTE MO3BOJISIOT YAYUILINTh TOHUMAaHUE HHCTPYKLUHN U UX
BBIIOJIHEHHE.
Crenyer mooupsATh CTpEMIIEHHE NIEPCOHATa HEMEIJIEHHO JIOKJIa IbIBaTh OTBETCTBEHHBIM JIMLIaM O JFOOBIX
OTKJIOHEHUSX OT HOPM KakK JITYHOTO, TaK U MPOU3BOJICTBEHHOT'O XapakTepa. ITO MO3BOJISIET
OOHapYXHBATh M YCTPAHATh CKPBIThIE HICTOUHUKH 3arps3HEHUS MTPOYKTa UM TEXHOJIOTHYECKOTO
MpoI1iecca Ha HAYAJIbHOM CTaJHH.

[Mpuiaoxenne D (cnpaBouHoe)
CranuonapHoe obopyjaoBanue

D.1 O0mme moJiosxkeHust

B nanHOM npuiokeHuH paccMaTpUBAETCs CTAllMOHAPHOE 000PYAOBAHUE, HAXOASIIEECs B YUCThIX
nomeleHusx. [Ipu BbIMOTHEHNN TEXHOJIOTHUECKUX [TPOLIECCOB B OOJIBILIMHCTBE CIIy4aeB B
000pyI0BaHNUN HAXOAUTCS MPOTYKIIHSL.

K takoMy 000py10BaHUIO OTHOCSITCSI aBTOMAaTUYECKHE UIIM MEXaHUYECKHE CUCTEMBI, U30JIUPYIOIINe
YCTpOIICTBA, BBITSKHBIE HIKa(bl U ApYroe KpynHorabaputHoe odopynosanue. Kak npasuio, s
nepeMelIeHus: 000pyI0BaHus [OCTIE 3aBEPIICHUS MOHTa)Ka TPeOYI0TCA CrieUalbHbIE MEPBI.

D.2 Ilopsiiok nepemenieHusi 000pPYAOBAHHUS B YHCTYIO 30HY
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D.2.1 O0mme mosokeHust
[Ipu nepemenienny 060pyA0BaHUS B YUCTOE TIOMEUICHUE HE JOMYCKAeTCs IPUBHOCUTH B HETO
3arpsizHeHus. Ecinu o0opynoBaHue nojaercs B OMEIEHNE, HAXOA411eecs] B IOCTPOSHHOM HJIU
OCHAILEHHOM COCTOSIHUH, TO €r0 CIeAYEeT paclakoBaTh U OUYUCTUTh YCTAaHOBJICHHBIM 00pa3oM.
Ecnu o0opynoBanue nojaercs B 4UCTOE MOMEIIEHHE, HAXO IIEECs B AKCIUTYaTUPYEMOM COCTOSIHUH, TO
TpeOyeTcsl IPUHSTHE CIIELUATbHBIX MEp, HAIIPUMED, JOMOJHUTENbHAs YOOpKa U BO3MOKHO IOBTOPHAst
arrectanus arcroro nomemnieHus mo MCO 14644-2. JIns uCKITrOueHus pUCKa 3arpsi3HEHUS CIIETyeT
PYKOBOJICTBOBAThCS TpeOOBaHUSAMHU, TipuBeeHHBIME B D.2.2, D.2.3 u apyrux uctoununkax [6].
B npotuBHOM cityyae uncroe noMemieHue, NpoayKT U TEXHOJIOTMUECKHH MPOLIECC M0IBEPratoTCsl PUCKY
3arpsi3HEHUSL.
D.2.2 OcMoTp M yaajleHHe HAPYKHOM YIIAKOBKH
Crnemyer mpoBepHUTh Bce 000pyI0BaHKE HA TIPEAMET OOHAPYKEHHsI TIEPEKTOB TIOCIIEe TPAHCTIOPTHPOBAHKSL.
[loBpexaeHHbIE UK BBI3bIBAIOIINE COMHEHUSI IPEIMETHI IOJDKHBI OBbITh U30JIMPOBAHbI WIIN
pa3MelIeHbl B OT/IEIbHOM MECTE 3a MpeesiaMy YUCTOTO MOMEIIEHHS 10 IPUHATHS HEOOX0AUMBIX Mep.
[To BO3MOKHOCTH, TPaHCIIOPTHAs Tapa U YIAKOBKA JOJKHBI ObITh CHATHI M yOpaHbI B
HEKOHTPOJIMpYeMbI€ 30HbI BOJIM3U YMCTOroO nomenieHus. Kapronnas ynakoBka u Apyrue npuisiime
MaTepualibl I0JDKHBI ObITh CHATHI JI0 110J1a4l 000pYJ0BaHUS B KOHTPOJIUPYEMYIO 30Hy. [Ipu oTcyrcTBUI
Hapy>KHOM YIIaKOBKH BCE MMOBEPXHOCTU 000PYAOBAHHUSA JI0 [101aYU B YUCTOE MOMEIIEHUE AOKHbI ObITh
ounnieHbl. OUUCTKY JIy4llle BCETO CJIEAYET BHIMOJIHATH B BO3AYILIHOM IILIF03€, UCHIOIb3YEMOM JUIS
nepeMenieHus 000pyI0BaHuUS.
Ecnu 060opynoBanue kpynHorabapuTHOE, UTO TpeOyeT ClieualbHbIX METOJ0B MOHTa)a, TO BCS 30HA
YICTOI0 MOMEILEHHUS, I7I€ OHO YCTAHABJIMBAETCS, JOJDKHA OBITh M30JIMPOBAHA OT OKPYKAIOLIUX €TI0 YUCTBIX
MOMEIIEHUH WU APYTUX KOHTPOJIMPYEMBIX 30H. C 3TOil LIETIBIO ClIelyeT COOPYIUTh BPEMEHHBIE CTEHBI.
D.2.3 Yaajnenue BHyTpeHHel (YMCTOM) YIIAKOBKH
JIist mpetoTBpaIIeHus O IaHuii 3arpS3HEHU B YICTOE MMOMEIIEHHE 000PYI0BAHUE CIIEAYET
pacrnakoBbIBaTh [MOATANHO. BO3AyIIHbIN 11JF03 UM IOCTPOEHHOE U1 3TOW LU BPEMEHHOE
MOMeEIlIEHNE, TPUMBIKAIOIIEe K YNCTOMY IOMELIEHUIO, MOXKET MCII0JIb30BaThCs ISl Y1aJCHUS
BHEIIHEH MJIEHKU (YIAaKOBKH) U OUYMCTKU MMOBEPXHOCTEH.
Mo3keT BBINOIHATHCS CIeAYIoUIas MocaeA0BaTeIbHOCTh AEUCTBUN TP PacaKOBbIBAHUHU, HAIIPUMED:
1) BHeLIHSs yIaKoBKa OYMINAETCS IPU MOMOIIH buiecoca (CHavajia BEpXHUE, IOTOM OOKOBBIE
MTOBEPXHOCTH);
2) npoBOAMTCS BiIaxkHasi 00pabOTKa BHEIIHENH IOBEPXHOCTH YIAKOBKU cal(peTKaMu C UCIOIb30BaHUEM
MOIOIIHNX CPEJICTB;
3) BHEUIHUI cJI01 yIIaKOBOYHOM IJICHKU pa3pe3aeTcs CBEPXY MPOJI0JIbHBIMU HIIN OTIEPEYHBIMU
JUHUSAMU (B BUJIEe OYKBBI /) 1 CHUMaETCs 10 HApaBJIeHUIO CBepXY BHU3. HrbkHuil Kpaii niieHKku
[IOJTHUMAETCS ¥ CBOPAUYMBAETCSI 110 HAIPABJICHNIO K OOKOBBIM CTOPOHAM ILIEHKY;
4) ny1st KaXJ0To CJI0sl YIIaKOBKH MOBTOpPsOTCS eiicTBUs 2) U 3). Bece BHelIHNEe NOBEpXHOCTH
000pymoBaHuUs TIIATEIHLHO 00pabaTHIBAIOTCS (OUMIIAIOTCS ),
5) nepcoHai nepeoaeBacTCsi B COOTBETCTBYIOIIYIO OAEXK/TY JUISl YUCTBIX MOMEUICHUH 10 BX0/1a B
BO3IYILHBIN IIUTIO3;
6) BCce TPAHCIIOPTHOE U TaKeJIaKHOE 000PYI0BaHUE JODKHO MTPOMTH OUMCTKY BHYTPH BO3/YILIHOI'O LIUTF03a
B cooTBeTcTBMU ¢ D.3;
7) nipu o1avue 00OPYAOBAHMS B YHCTOE TIOMEIIIEHUE BO3AYIIIHBIN IIUTIO3 CIIEAYET 00padoTaTh 10
OTKPBIBaHUS JIBEPEH B UMCTOE TIOMELLICHUE.
D.3 CpeacrBa 115 nepeMenieHusi 000py10BaHusl
KpymnaorabaputHoe o0opynoBaHue, 0 BO3MOKHOCTH, CIEAYeT pa300paTh Ha TAKUE YaCTH, TabapuThl
KOTOPBIX MO3BOJIUIIH ObI BBIIIOJIHUTE TpeOOBaHMs 0€3011aCHOCTH IIPU NEPEMEILEHUH U CBECTHU K
MUHHUMYMY PUCK JUIsl IEpCOHAIa U YUCTOro nomeneHus. [Ipu conprukoCHOBEHUH KPYIHOTa0apUTHBIX
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Y3JI0B 3TOr0 000pYI0BaHUSI C Pa3IMYHBIMU MIOBEPXHOCTSIMU WIIU APYTrUM 000pyI0BAaHUEM MOKET
MIPOM30UTH UX NOBPEXKACHNUE WM 3arpsi3HEHUE.
JlroOble crienanbHbIe CPEeCTBA VIS I0IbEMA, IEPEMEILIEHHSI M YCTAHOBKH Ha MECTO KpyITHOraOdapuTHOTO
00OpyI0BaHMS JI0 TI0/1aYX B YUCTOE TIOMEIIEHHUE JTOJDKHBI OBITh TIIATEIIBHO 00paboTanbl. Bo MHOTHX
cllydasix 3T0 000py/10BaHHUE MOXKET OBbITh MpeTHA3HAYEHO JJIsl UCTIOIb30BaHMsI B UUCTHIX MOMEUICHUSX,
[I03TOMY €TI0 HY)KHO TIIATeJIbHO MPOBEPUTH Ha MPEIMET OTCIOEHUS MOBEPXHOCTEH, HAJTMUUS CKOJIOB, a
TaKKe MaTepUalioB, HAXOX/IEHHE KOTOPBIX B YUCTOM ITOMELIEHUU HEJJOITYCTUMO. ITOTO MO>KHO JOCTUYb
ITyTEeM YKPBITHS i TepMETH3AIN 000PYI0BaHMUS TUICHKAMH U JICHTAMH, JOITYCTUMBIMH [Tl IPUMEHEHHUS B
YHCTHIX TIOMETICHUSIX.
UtoObl HE 3arpsA3HATH MOJ YaCTULIAMH PE3UHBI WM IUIACTMACChI, UMEIOIIMecs Ha 000pYy/I0BaHUH KoJjleca
13 MSTKOM pe3uHbl (IJIaCTMACChl) MOTYT ObITh OOEPHYTHI JIEHTOM JJISl YUCTHIX TOMELICHHH.
D.4 Ilopsiiok MOHTaKA
Crioco6 MoHTa)xa 000py10BaHUs 3aBUCUT OT KOHCTPYKIIMM U Ha3HAYEHUsI YUCTOTO MOMEIIIECHUSI.
Jlydmmm pemeHreM sBIsieTCs peKpaiieHne (yHKIMOHNPOBAHNS YHCTOTO TIOMEIICHHUS Ha TIEPUO]T
MOHTa’Ka, a TAK)KE YCTPOMCTBO MIMPOKUX JBEPEH WIM ChEMHBIX IIPOEMOB B CTEHAX, MO3BOJISIOIIUX
TPaHCIOPTUPOBATH HOBOE 000pYyI0BaHUE B UMCTOE oMeleHne. CleyeT NPUHATh MEPhI
MIPEJOCTOPOKHOCTU BO U30€kKaHUE 3arpsI3HEHUS] CMEXKHBIX YHCTBIX MOMEIIEHU B IEPHOA MOHTaXa. JTO
YIIPOCTUT MOCIIEAYIOLIYIO OUUCTKY U UCIIBITAaHUS Ha COOTBETCTBUE YMCTOTO IOMEIIECHUS 33 JaHHBIM
TpeOOBAHUSM.
Ecnu paboTta B 4MCTOM NMOMELIEHNH B [IEPUOJT MOHTa)Ka MPOJI0KACTCS, TO CIEAyeT U30JIMPOBATh
JCUCTBYIOIIHE MOMEIIEHHUS OT 30HBI IPOU3BOCTBA PA0OT. ITO MOXKET OBITH CENIAHO MTPH MTOMOIIN
BO3BE/ICHUS BPEMEHHBIX CTEH WM NEPEropoiok. Bokpyr o6opy1oBaHusI ClietyeT OCTaBIIATh JOCTaTOUHO
CBOOOHOTO MPOCTPAHCTBA /Il OECIPETIATCTBEHHOTO BHIIIOIHEHHSI MOHTaKHBIX PaboT.
[Ipu MOHTaXk€ HY>KHO BBIIOJIHATH CJEIYIOLIIE TPeOOBAHUS:
a) I0CTYI B OTTOPOKEHHYIO 30HY JIOJDKEH, [0 BO3MOKHOCTH, OCYILLECTBIISATHCS U3 30HBI 00CITY>KUBAHHS
WIN IPYrOf HEKOHTPOJIMpPYyeMoi 30HbL. Eciu 1ocTyn oprann3oBaTh TAKUM 00pa3oM HEBO3MOXKHO, TO
Cclie/lyeT IPUHATH MEPBI K CBEJICHUIO JI0 MUHUMYMa 3arpsI3HEHU, TPOSIBIISIOIINXCS P MOHTAXE.
Bo3ayxoo6MeH B 30He MOHTa)Ka JIOJKEH ObITh OPraHU30BaH TakK, YTOOBI Iieperna JaBJIeHUs OTCYTCTBOBAT
WK TOJIEP>KUBAJIOCH OTPHULIATEIbHOE JABJIEHUE BO3/1yXa C LIENbIO MPEAOTBPALICHUS PaCPOCTPAHEHUS
3arpsiI3HEHUH 3a MpeJiesibl MOHTKHOM 30HBI;
b) B OJIHOCTBIO T€pPMETUUHON U30JIMPOBAHHON 30HE HE JOJKHO ObITh IOBBIILIEHHOT'O IaBJICHUS ITPU
IIPOU3BOJICTBE MOHTAXHBIX paboT. B mpoTHBHOM ciyyae npu HapylIEHUH W30JISIHUH B [IPOLIecce
MOHTaka 000pyI0BaHUS MOKET IPOU30MTH 3arpsi3HEHUE CMEXHOT0 YUCTOro noMmeneHus. Eciu
JOCTYII B U30JIMPOBAHHYIO 30HY BO3MOYKEH TOJIBKO Yepe3 YUCTOE MOMEIIEHUE, TO ISl yIaJIEeHUs
3arpsi3HEHUH C MOIOIIBEI 00YBU B 30HE CIIEAYET YKJIAbIBATh JIUIKHE KOBPUKU. YTOOBI HE JOIYCTUTh
3arpsI3HEHUS OJIEXK/IbI ISl YCTOTO MOMEIIEHHSL, Ul pabOThI B 3TOM 30HE MOXKET OTPEOOBATHCS
IIPUMEHEHUE OJTHOPA30BbIX 0axui U KOMOMHE30Ha, HaJIeBaeMbIX Ha 3Ty oAexay. [lepen BbIxoaoM u3
M30JIMPOBAHHON 30HBI OJHOPA30BbI€ MPUHAICKHOCTH CIIEYET CHSATD;
) 4TOOBI OOHAPYKUTH ITPOHUKAHUE 3arPSA3HEHUHN B YMCTOE MIOMELIEHHUE, CIIEYET YCTAaHOBUTH MOPSAA0K U
MEPUOJMYHOCTD KOHTPOJISI IOMEIIEHUH, TPUMBIKAIOIUX K U30JMPOBAHHOMN 30HE;
d) x 060pyIOBaHMIO TTOIBOISATCS BCE HEOOXOAMMBIE SJHEPTOCUCTEMBI U CPEJIBI: AIEKTPOIHEPT U, BOJA, Ta3bl,
C)KaTbI BO3/IyX, a TaKKe TPyOOIIPOBObI VISl yiasieHHs 0TX010B. ClieyeT NpUuHSTh MEPbI
IIPEAOCTOPOKHOCTH, YTOOBI BBIIENIIEMbIE IIPU 3TOM I'a3bl U 3arps3HEHNS HE MOl B OKpYXKaroliee
qucToe nomenieHue. Cienyer NpoBeCTH HaUICKAILYI0 OUMCTKY 30HbI IIEpe/T AEMOHTaKEM U30JIUPYIOIINX
KOHCTPYKIIH;
€) TIOCTIE ATOTO MPOBOIUTCS YOOPKa M30JMpOoBaHHOM 30HKI (mpuiiokenue F). Crienyer nmpoBecTr
BaKyyMHYIO, a 3aT€M U BIAXHYIO0 YOOPKY BCEX IMOBEPXHOCTE (candeTkamu 1 mBaOpoit), B T.4.
CTaIIMOHAPHBIX U TIEPEIBIKHBIX CTE€H, 000PYIOBaHHUS H TIOJIOB;
f) ocoboe BHUMaHUE ClIeTyeT YASIATh OUUCTKE TIOBEPXHOCTEHN 3a U 1O 000PYI0BaHUEM;
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€) MOCJIe ATOT0 MOTYT OBITH MTPOBEICHBI TTOATOTOBUTEIIBHBIE PA0OTHI M MTPEIBAPUTEIIHHBIC HCITBITAHHS
obopynoBanus. [lepes OKOHUATEIFHOM MPUEMKOH YHCTOE TOMEIIEHHE JIOJDKHO OBITh BBIBEJICHO HA
3aJaHHBIA YPOBEHb YUCTOTHI;
h) 3aTeM BpeMeHHBIE CTEHBI H30JISITOPA MOTYT OBITh OCTOPOKHO IEMOHTHPOBAHBI, M TIPHTOK BO3/TyXa
BO300HOBJIEH (€CJI OH TpeKpaiaiics). PaboTel Ha 3TOM 3Tare A0JKHBI TPOBOIUTHCS B TIIAHOBOM
TIOPSI/IKE, YTOOBI CBECTH K MUHIUMYMY TIEPEPhIBBI B 3KCILIyaTallMy YUCTOTO moMenieHus. [Ipu aTom MoxkeT
noTpeOOBaThCS KOHTPOJIb KOHIICHTPAIIH YaCTHII;
1) clieTyeT MpOBECTH OYKCTKY U IMOJATOTOBKY K paboTe KpUTHICCKUX PA0OUYHX U BHYTPESHHUX
MOBEPXHOCTEN 000PYIOBaHUS. DTH ONIEPAITUH BBITIOJIHAIOTCS TIPY pabOTe YMCTOTO MOMEIICHHUS B
HOPMAJTBHOM PEKUME;
J) Bce BHYTPEHHHE KaMephI U IIOBEPXHOCTH, KOHTAKTHPYIOIIHE C MPOAYKTOM WIIM YIaCTBYIOIIUE B €T0
00paboTKe, JOIKHBI OBITH OUYHIIEHBI BIAKHBIMU CalI(heTKaMH IS IOCTIKEHHSI 3aJAaHHOTO YPOBHS
qucTOTHL. OYKCTKA JIOJDKHA MTPOBOUTECS IBFKCHUSIME CBEPXY BHH3, K OCHOBAHUIO 00OPYIOBAHHUS, IPH
3TOM IOJIHSATHIE B BO3YX KPYITHBIC YACTHIIBI TIOJ] ICHCTBUEM CHJI TPaBHTAIMH OY/IyT OCeIaTh HA HWKHUC
4yacTH 000pyI0BaHUS WM MOJ;
k) 3aTeMm cinemyeT 00paboTaTh HAPYKHBIEC TIOBEPXHOCTH 00OPYIOBAHMS BIAXKHBIMU cajieTKaMu
JBUKCHUSMH CBEPXY BHU3;
1) mpr HEOOXOIMMOCTH MOKET OBITH BHITIOJTHEH KOHTPOJIb HAIMYHS YACTHI] HA TIOBEPXHOCTH B 30HAX,
SIBJISFOUIMXCS KPUTHYECKAMH, UCXO/151 M3 TPEOOBAHUH K MPOAYKTY I TEXHOJIOTMIECKOMY MPOIIECCY.
D.5 Texnnueckoe o0c1y:KHBaHHE U PEMOHT
C TeueHreM BPEMEHH MPOUCXONT U3HOC U 3arpsi3HEHHE 000PYIOBaHMUS WU BBIJICIICHHE UM
3arpsi3HEeHUN (eciu He MPelyCMOTPEHO ero TeXHuyeckoe oocmyxuBanue). Uto6s1 000pynoBaHue He
SIBHJIOCh UCTOYHUKOM 3arpsi3HEHHUs, CIIEYEeT OPraHU30BaTh TEXHMYECKOE 0OCTY)KUBaHHE.
[Tpu TexHUYECKOM 0OCTY>)KMBaHUU ¥ PEMOHTE 000pYIOBAHUS HEJB3S IOMYyCKATh 3arPsS3HEHUS] YUCTOTO
nometenus [21, 22]. Iocne 3aBepiieHus: 00CIyKMBaHUS U PEMOHTA ClielyeT 00paboTaTh HapyKHbIE
moBepxHOCTH 000pyaoBaHus. [10 yCIOBUSAM BBITOTHEHHS TEXHOJIOTHYECKOTO MPOIIECCa MOKET
noTpeboBaThCS 00pabOTKa M BHYTPEHHUX MOBepXHOCTEH. OO0pyI0BaHUE IOJKHO OBITH MPUBEJICHO B
pabodee cOCTOSHHE, U YMCTOTa €r0 BHYTPEHHUX M BHEITHHUX MTOBEPXHOCTEH JTOJDKHA COOTBETCTBOBAT
TpeOOBAHUSAM TEXHOJIOTHYECKOTO MPOIIECcCa.
JIyis ycTpaHeHHs ONMAaCHOCTH 3arpsi3HECHUS IIPU BBITIOJTHEHUH TEXHHYECKOTO 00CTyKUBAHUS
CTallMOHAPHOTO 00OPYIOBAHMS MOTYT OBITh MPUHSTHI CIIEIYIONINE MEPHI:
a) UTA TIPOBEICHHS PEMOHTA 000pYIOBaHHE, TT0 BO3MOKHOCTH, JIOJDKHO OBITh YIAJICHO M3 YHCTOM 30HEI,
b) 10 BbIMOIHEHUST 0OCTY)KMBaHHS WK PEMOHTA CTallHOHAPHOE 000PYJOBaHUE MOXKET OBbITh, IPU
HE0OX0IMMOCTH, U30JIMPOBAHO OT OTIEPAIUH, BHIITOJTHICMBIX B YUCTHIX TOMEIICHUAX. [Ipyrum
peleHrneM MOKET OBITh TIEpEMEIIeHIE BCEH MPOIYKIIUHU B IPYTYIO 30HY;
C) B CME&XHBIX YHCTBIX 30HaX, PSIOM C PEMOHTHPYEMBIM 000pYIOBaHUEM, CIIEyeT OPraHu30BaTh
KOHTPOJIb TTapa METPOB BO3/1yXa;
d) oOcnyxuBaromuii mepcoHal, paboTarOIINA B U30JIMPOBAHHBIX 30HAX, HE JOJDKEH BCTYIATh B KOHTAKT C
TIEPCOHA JIOM, BBITIOJTHSFOIIIM POU3BOJICTBEHHBIE WII TEXHOJIOTUIECKHE OTICPAITHH;
€) IepCOHA, BHITIOJTHSFOITUA PEMOHT WM TEXHUYECKOE 00CTy)KNBaHNE 000PYIOBaHUS B YHCTHIX
MIOMEIICHUSX, IOJDKEH COOJI0IaTh YCTAHOBIICHHBIE MTPAaBUIIA, B T. Y. HOIIIEHHE COOTBETCTBYIOIICH
OJICXTBI, BBITIOJTHATH YOOPKY 9THX 30H ¥ 000PYIOBaHNS MTOCIIE 3aBEPIICHNS] PEMOHTHBIX paloT;
f) 1o Hauana paboThl ¢ 00OPYAOBAHUEM MCTIOTHUTEITIO HEOOXO0IMMO OTIPEICITUTh YCIOBUS PA0OTHI, 8 TAKKE
TIPUHSTH MEPHI 110 3aIIUTE OT XUMHUUECKUX HIIA OMOJIOTHUECKH OTTACHBIX BEIIECTB;
€) He00XO0TMMO 3alIUTUTh OJCHTY JUTS YACTHIX TOMEIICHHIA OT BO3MOYKHBIX 3arps3HEHUA CMa30UHBIMH
MacJIaMH W XUMHYECKUMH BEIECTBAMH, HCIIOB3yEMbIMH B TEXHOJIOTHUECKOM Mporiecce. Cremyer
TaKXKe MPUHIMATh MEPHI TPEA0CTOPOKHOCTH, UCKITIOYAIOIINE TOBPEKACHHIE OJICHK Il OCTPHIMH KpPasMHu
000pyIOBaHMS;
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h) MHCTpYMEHTBI, KOHTEHHEPHI, TEIEKKH, UCIOTIb3yeMbIe TP TEXHUUECKOM 0OCTY)KUBaHUH T
peMoHTe 000pyI0BaHMS, 0 TOIa4M UX B YUCTYIO 30HY CIEAYET TIIaTebHO 0O0pabaTeiBarh. He
TOTTYCKaeTCs MCIIOJIb30BaHNE HHCTPYMEHTA CO ciielaMy Kopposud. [1pu paboTe B UMCTHIX TOMEIICHUIX
OMOJIOTMYECKOTO Ha3HAYCHHUS MOJKET MOTPEOOBATHCS MX CTEPHIIN3AIINS MITH JIe3UH(DEKITUS;
1) IO BO3MOXXHOCTH, HE JIOITYCKATh Pa3MeIleHHs HHCTPYMEHTOB, 3aITACHBIX YacTeH, MOBPEKICHHBIX
JeTaje 1 MaTepuasioB Jjis yOOPKU BOJIM3H pabourX MOBEPXHOCTEH, BCTYMAIOIINX a KOHTAKT C
MPOJTyKTOM HJIM MaTeprajaMu, UCTIOIb3yEMBIMU B TEXHOJIOTHYECKOM TIPOIIECCE;
J) IpE peMOHTE 000PYIOBaHUS IOCTOSHHO MPOBOIUTE YOOPKY JUISl TIPEOTBPAIICHIS HAKOTUICHHUS
3arpsi3HEHUN;
k) mepro mirdecK MEHSITh TIEpYaTKH, HE IOIYCKasi UX M3HOCA M BO3MOYKHOTO KOHTAKTa OTKPBITHIX YacTeH
PYK C YHCTBIMH TIOBEPXHOCTSIMHU;
1) mpy UCTIONTB30BaHKH TIEPUYATOK, HE TIPETHA3HAYCHHBIX TSI IPUMEHEHHUS B YHCTHIX TIOMEIICHHIX
(HampuMep, KUCIOTOYCTOMYHBBIX, )KaPOYCTOMYMBBIX U YCTOMYMBBIX K MEXaHUIECKUM
MOBPEXKJICHHUSIM), HY’)KHO TIPOBEPSITh UX COBMECTUMOCTH C TPEOOBAHUSMH YHCTHIX TIOMEIICHUH, JT00 Ha
HUX CBEpXY Ha/IeBaTh MIePUYATKH, MTPEAHA3HAYCHHBIC TS YUCTHIX TIOMEIICHHI,
m) MPU MOHTAXXE U TEXHUYECKOM 00CITY>KMBAaHUU YACTO BBIIOJIHSAIOTCS pabOTHI 110 CBEPIICHUIO U
nieHuto. [1py BEIOTHEHNH 3TUX OTIepalyid ClIeAyeT MPUMEHSTh Ibutecoc. MOTYT Takke
MPUMEHSTHCS CIIIHATIBHBIE YKPBITHS Pa00OYUX 30H.
[Tocne cBepieHus oTBEpCTUl B NOJTY, CTEHAX, 000PYJOBAaHUH U IPYTUX MOBEPXHOCTAX
o0pa3oBaBIIMecs OTBEPCTHUS CIEIYeT TepMETU3NPOBATh IS MPEAOTBPAIICHHUS MOTIAIAHUH 3arps3HEHHH B
YHCTOE TIOMEIIEHNE. MOTYT HCIOJIb30BaThCSl METOIBI TEPMETH3AIUH, HAIPUMED 3ariTyIIKH,
aJIr e3UPYIOLINE COCTABBI M CIIEIIUATBHO N3TOTOBJICHHBIC IIACTHHBIL.
[To oxOHUaHHH TEXHUYECKOTO 0OCITY)KMBAHHUS MJIM PEMOHTA B MECTaX IMPOBEICHHUS MOXKET
noTpeboBaThCs MPOBEPKA YUCTOTHI TOBEPXHOCTEH 000PYIOBAHUSI.
D.6 BriBo3 (mepemeienne) 060py10BaHus
[pu mepemenieHny CTaOHAPHOTO 000PYIOBaHHS U3 YHCTOTO TIOMEIICHHS 3arpsi3HEHN S, CKOTTMBIIINECST
Ha €ro BHYTPEHHUX WJIH TPYAHOIOCTYITHBIX TTOBEPXHOCTSIX, MOTYT BBIJCIISATHCS M HAXOAUTHCS BO
B3BELIEHHOM COCTOSTHUH, 0COOEHHO IpH pazbopke obopynoBanud. [Ipu 3ToM onepanuu no o4ucTKe u
YITaKOBKE 000PYIOBAHHS BBITIOJIHSIOTCS JI0 M B TIPOLIECCE €ro MEPEMEIICHHsI BO N30eKaHHEe 3arps3HEHHS
OKpYXAIOILIEro YUCTOTO MOMELICHHUSI.
B ciydae, ecnu 3arpsi3HEHUs IPEIOCTABIISAIOT OMIACHOCTD, CIEAYET PYKOBOACTBOBATHCS
COOTBETCTBYIOIIUMH HOPMATHBHBIMH IOKYMEHTaMHU.

IIpunoxenue E (cipaBo4Hoe)
MarepuaJjibl, IOPTATHUBHOE U NepeIBHKHOE 000py10BaHUe

E.1 O0umue nosnoxeHus

[Ipu nepemelieHny MPEIMETOB B YUCTOE MOMEIIEHHUE (1 U3 HETO) MOYKET ObITh HapylIeHa YHUCTOTa
MIOMEIIIEHHS, €CITM CaMU IIPEIMETHI, OPSAAOK UX MEPEMEIICHUS U XpaHEHUS (B 000CHOBAaHHBIX
KOJIMYECTBAX) HE YJOBJIETBOPSIIOT TPeOOBAHUSIM YUCTOTHI. K TakuM rpeMeraM OTHOCSATCS: PACXOHbIE
MaTepHaJbl, IPUHAJICKHOCTH PAa30BOI0 MOJIb30BaHMs, ChIPhE U MaTepHaibl IPOU3BOJICTBA, MATEPUAIIbI
1151 YOOpKH, a TaKKe MHCTPYMEHTBI, IOPTaTUBHOE U NepeBrKHOe o0opynoBanue. [Ipu BeiGope
MaTepHajIoB U 000PYI0BAHUS JUISl YUCTHIX MOMELIEHUI OMOJIOrMYECKOr0 Ha3HAYEHUS CIIeTyeT
YUUTBIBATh BO3MOYKHOCTb UX CTEPUIIN3AIMU WU JE3UHDEKIUH.

E.2 Kpurepuu Bb100pa

E.2.1 OcHoBHBIE TPEOOBaAHMS

Jliis obecrieyeHus 3alMThl YUCTOTO MOMEIIEHHUS OT 3arpsi3HEHUHN UCTOJIb3yeMble MaTepuaibl U
00opy10BaHKE JOJKHBI OTBEYATh CJIEAYIOIIUM TPEOOBAHUSM:

- BBIJICJICHUE 3arpsI3HEHU € MOBEPXHOCTEN WIIM JBUKYIIMXCS YacTel JOJIKHO ObITh MUHUMAJIbHBIM;
- IOBEPXHOCTH HE JOJDKHBI UIMETh U3JIOMOB, JJOJDKHBI ObITh IIaJIKUMU U YUCTHIMU;
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- HE UMETh OTCJIOCHUH (1IeTyIIeHHs) MaTepuajia IOBEPXHOCTEH:
- IMEThb YIAaKOBKY, COOTBETCTBYIOILYIO TPEOOBAHUSAM YHCTOTO MMOMELICHHUS;
- OBITH IPUTOAHBIMU JUISL UCTIOJIB30BAHUS B YUCTOM ITOMELLEHUN.
E.2.2 JIpyrue kpurepuu
Hcxonsa u3 Ha3HA4YEHMS YUCTOTO MTOMELIEHUS, PEKOMEHIYETCSl YCTAHOBUTD JOTIOJIHUTEIbHBIE
KPUTEPUU:
- OTCYTCTBHUE HEXEJATEIbHbIX XUMHUECKUX BEILECTB (HampuMep KUCIIOT, LIEI0YeH, OpraHuYeCcKux
COEJIMHEHUH);
- COOTBETCTBHE ONPECIIEHHBIM AaHTUCTATUYECKUM TPEOOBAHUSM;
- HU3KO€ I'a30BbIJICIICHUE;
- MUKpOOHOJIOTY€eCKasi YUCTOTA;
- COBMECTUMOCTD C IIPOLIECCAMH CTEPHIIN3ALUN WIN Je3UH(EKINH, TPEyCMOTPEHHBIMU JIJIs1 YUCTHIX
MOMEILEHUH OMOJIOTMYECKOTO Ha3HAYCHUSI.
E.3 IlpeaBapuresibHble HCTIBITAHUS
[IpenBapuTenbHbIE UCIBITAHUS MAaTEPUAJIOB U AYAUT BBIIIOJHSAIOTCA B COOTBETCTBUU C COTJIAIIEHUEM
MEXY 3aKa34MKOM U MOCTABIIMKOM. Pe3ynbpTaThl HCIIBITAHUMN, IPOBEACHHBIX MOCTABIIUKOM, MOTYT
CIIy’KUTb OCHOBAHUEM JUIs JIOITYCKA MaT€PUAJIOB K UCIIOJIB30BAHUIO B YHCTHIX MOMEIIECHUX. I
HEKOTOPBIX MaTepUajIOB MOXKET NOTPEOOBATHCA MTPOBEICHUE JIOTIOJHUTENBHBIX UCIIBITAHUM 10
UCIIOJIb30BAHUS UX B YMCTOM IoMelieHnu. CienyeT JOKyMEHTAIbHO U B TOJTHOM 00beMe 0(OPMUTD
KPUTEpUU OLIEHKH U METO/bI 0TO0pa 1pob. /s npenoTBpaliieHys UCTOIb30BaHUs MaTEpHAJIOB HE T10
Ha3HAYEHUIO MOXKET MOTPeOOBaThCS OpraHu3alus UX XpaHeH!s B 0€30[1aCHOM MecCTe.
J1n1st GMOJIOTUYECKH! YyBCTBUTEIIBHBIX MAaTEPUATIOB MOKET OTPEOOBATHCS MX KAPAaHTHHHOE XpaHEHHUE ¢
cobmoreHreM TpeboBanuii 6e3omacHocTH. CleayeT UMeTh KOMIUIEKT IOKYMEHTOB Ha KOHTPOJIBHOE
000pyIOBaHUE U METO/IbI UCTIBITAaHUM. J{J1s1 IPUHATHUS PELIEHUS O IPUTOAHOCTH (MU HEIIPUTOJAHOCTH)
MaTepHUaJIOB JIOJKHBI OBITh pa3pabOTaHbl KPUTEPUH OLIEHKH U Ha3HAYEHbI OTBETCTBEHHBIE JIUIIA.
Cnenyet onpeAenuTh NOPSIOK PELIeHHs BOIIPOCOB K MOcTaBIIUKY. [locTaBiuKy cienyeT ynydmars
Ka4yeCTBO IIOCTABJISEMbIX MATEPUAJIOB M0 3aMEYAHUAM 3aKa34rKa U HE IOIyCKaTh JAJIbHEUIIEH
OTTPY3KH HEYAOBIETBOPUTEIbHBIX MaTepHaioB. [Ipu BHECEHUH CyIIECTBEHHBIX U3MEHEHUN B
MaTepualbl UK 000pYyJOBaHHE, UCIIOJIb3YEMbIE B YUUCTHIX MOMELICHUSX, TOCTABUIUK JIOJDKEH
nporH(popMupoBaTh 00 3TOM 3aKazurka. MeTo/ipl TpOBeeH!Us] KOHTPOJIS CIIeyeT ePUOIUIECKU
nepecMarpuBath. OTAEIbHBIE BUIAbI KOHTPOJIS MOCTYIMAOUINX MATEPUAJIOB MOTYT HE TPOBOJIUTHCS, €CITH
rapaHTUPOBAHO MX BBICOKOE Ka4yeCTBO.
E.4 Ilopsinox BHOCA U BbIHOCA
E.4.1 llopsinok pacnakoBbIBaHUSI M BHOCA
[Ipu BHOCE MaTepraIoB JOJHKHO OBITH UCKIOYEHO MOMaJaHKie 3arpsi3HEHUH B YMCTOE ITOMEIICHHUE.
Mepsl IpeI0CTOPOKHOCTH - B COOTBETCTBUH € PUIIOkeHueM D.
B uncroe nomenienne 0MycKaeTcsi BHOCUTh TOJIBKO T€ MaT€pUallbl U MOPTaTUBHOE 00OPYIOBAHUE,
KOTOpBIE MOT'YT HCIIOJIb30BaThCs B YUCTOM MOMEILEHUH JIAHHOTO Kilacca. BHEIIHsAS yIakoBKa, BBIIEISIONIAs
YaCTHIIbl, HAIIPUMEP U3 JIepeBa, KapToHa, OyMaru u 1p., J10JDKHA ObITh CHSATA JI0 BHOCA MaTepUalioB B
YHCTOE MTOMEIEHUE WM KOHTPOJIUPYEMYIO 30HY. Ha 3TOM 3rare He cinenyer yiansiTh BHYTPEHHIOO
YIIaKOBKY (IUIEHKY) MaTrepuanoB. /lo BHOca B KOHTPOJIUPYEMYIO 30HY WU 30HY, PEIHA3HAUYECHHYIO IS
yJlaJIeHUs] YIaKOBKH JUISl YUCTBIX MIOMEIIEHHUH, BHYTPEHHSISI YIIaKOBKA OYMIIAETCS BIXKHOM canpeTKo.
[leper BHOCOM B YMCTOE NOMEIIEHUE HEYITAKOBAHHBIX MPEAMETOB TpeOyeTcs WX TIATENIbHAS OUMCTKA
coriacHo E.5. OkoHUaTenbHYIO IPOTUPKY CIEAYET BBITOIHSITh B CHIELMAIILHO IPeIHA3HAYEHHBIX IS
9TOr0 30HAX, HAIIPUMEP B BO3AYIIHBIX NUTF03aX. I 3TON €M He ClIeyeT UCII0Ib30BaTh NOMELIECHUS
JU1sl TIEpE0IEBaHUsL, YTOOBI HE 3arpsS3HUTH OAEXKIY JUI YUCTBIX IIoMellleHui. Pabouune nmoBepxHocTy u
[IPOTUPOYHbIE MAaTEPHUAJIb, IPETHA3HAUEHHBIE [l OKOHYATEIbHOM OUUCTKH, JJOJDKHBI ObITh 3apaHee
oAroToBieHsl. [Ipyn HanM4MK TBOMHOTO CJI0s YIAKOBKH HAPYXKHBIN CIIOW CIEAYET CHATh U IOMECTUTH

000 “TCK-urxuHupunr’.603141 r. H. Hoeropoga, yn. lWanowHukosa, 13
T./. (831) 466 46 81; 461 87 06, 461 86 47, 461 86 46



TGK
www.cleanroom-technology.ru SRR
B CHELMAIBHBIN KOHTEHHED JUIs ITOCIenyomero ynanenus. [lociennnii cioil yrmakoBKM CHUMAeTCsl
HEMOCPEICTBEHHO IIepe]l UCII0Ib30BaHUEM MaTepuaa.
[lepenocHoe unm nepeaBmxXHOE 000PYA0BaHKE (Ha KOJIecax) JOJHKHO TIIATETFHO OYHUIIATHCS JI0 €r0
nepeMenieHus B uncroe nomernieHue. Cremayer oOpaTuTh BHUMaHKE Ha 00pabOTKyY MOBEPXHOCTEN KOJIEC,
MOCKOJIbKY OHU HEMOCPE/ICTBEHHO IEPEHOCST 3arpA3HEHUS Ha II0J1 YUCTOT0 NomelieHus. [lJis 3aiuTsl oT
3TOrO 11e71ec000pa3HO UCIOJIb30BaTh JIUIKUE KOBPHUKH.
[IpeameTsl, poieaiMe Bee MoArOTOBUTENIBHBIE TAIlbL, MOT'YT [10/IaBaThCsl B YUCTOE MOMEIIIEHHUE Yepe3
BO3/IYyIIHBIN [1UTI03 IEPCOHATIOM B OJIEXK /1€ JUIs YucTOro noMereHust. C 3Toi 1eablo MOTyT
HCIIOJIb30BaThCs YUCTHIE TEIEKKH.
E.4.2 Tllogaua maTepuaJjioB yepe3 TPyOONpoBOAbI
Marepuaiisl, HapUuMep XUMUYECKHE BEIleCcTBa B Oalik-(hopme, cxKaTble ra3bl U BOJIa, IOJAIOTCS B
YHICTOE NOMEIIEHHUE, KaK IPaBUiIo, Tpydornposogamu. [lopsaiok nojaun Takux MaTepuanoB JOKEH
peraaMeHTUPOBATHCS CHELHATIbHBIMU HHCTPYKLUSMHU.
E.4.3 Ilopsinok BbIHOCA
E.4.3.1 Illepconas u MasoraéapuTHble (IOPTAaTHBHbIE) NIPeAMeThI
MHorue npeaMeTsl, UCIOIb3yeMble IEPCOHATIOM, BBIHOCSTCS U3 YUCTOTO MOMEIIEHHUS TIPH BBIXOJIE
nepcoHaia. K Takum npeameraMm OTHOCSTCS TETPAHU, KYPHAJIBbL, PYUKH, PyYHblE HHCTPYMEHTHI U
Jpyryue NopTaTUBHBIE ITPEIMETHI.
Jjis 3a1KThl OT MONAAAHUS HAa HUX 3arpsi3HEHUI UCIIONIb3YIOTCS MJIACTUKOBBIE AKEThI UIIU IPYTHe
CpEICTBa, IPUMEHSEMBbIE B UUCTBIX NTOMEIIeHUsIX. biaronaps 3TuM MepaM Takue peIMeTbl MOTYT
ITOBTOPHO BHOCUTHCS B UUCTOE MTOMEIIICHHE.
E.4.3.2 HexoTopble OTXO/IbI U UCIIOJIB30BAHHOE 000PYA0BAHNE MOTYT OBITh IPUUMHOM MepeHoca
3arpsi3HEHUI Ha MEepPCOHAN WM €ro oAeXk1y. Takue MaTepuaibl U 000pyI0BaHUE CIeyeT IOMEIIATh B
CcreaIbHbIe KOHTEHHEPHI C COOII0IEHNEM Mep MPETOCTOPOKHOCTH K pacCIpPOCTPAHEHUIO
3arpsi3HEHUH, a TaK)Ke BBIMOJIHATH THIATENIbHYIO YOOPKY IMTOMEIIEHHUS 3apaHee - 10 BX0/1a B HETO
MepCOHAaJIa B OJISK/IE JJIsl YMCTHIX OMEIIEHUH 1 10 Hayalia TEXHOJOTHUECKOTO Mpoliecca.
PexkomMeHryeTcst BHIHOCUTD TaKue€ MaTepuallbl Yepe3 crelraibHble (MaTepuaabHbIe) IILTI03bI, a He
yepes MOMELIEHHUS I IEPe0AeBaHMUS.
E.S Buasl maTepuaJioB H NOPTATHBHOI0 000PYAOBAHUS
E.5.1 O0mme monoxxenus
Martepuaibl, UCHIOJB3yEMbIE B TEXHOJIOTMUYECKOM MPOIIECCE B YUCTHIX MTOMEIICHUSIX, T0JKHBI
COOTBETCTBOBATH ONPENIEICHHOMY KJIacCy YMCTOThL. TpeOoBaHus K MaTeprasiaM 3aBUCST OT UX
HasHauyeHus. B E.5.1 - E.5.16 npuBenens! TunoBsle MaTepuaibl 1 000py10BaHUE, UCIIOIb3yEMbIE B
YHUCTBIX TOMEIICHUSIX.
E.5.2 MatepuaJjbl AJ1s1 0A€KAbI A1l YMCTHIX OMeLIeHUi
TpeOoBanus Kk MaTepuanam JUIsl OJ€K/ bl IPUBEACHBI B IPUIIOKEHUH B.
E.5.3 CpeacrBa, ncnosb3yemble Il YOOPKH YHCTHIX IOMEIIeHU U 3a1lIMThI IOBEPXHOCTe
JUts ynanenus 3arpsisHEHAN C IMOBEPXHOCTEW YHCTBIX IIOMEIIEHNH HCIIONIB3YOTCSI MOOLIUE PACTBOPHI.
HexoTtopble 3arpsi3HeHNs CMBIBAIOTCS C IOBEPXHOCTU PAaCTBOPOM, Jpyrue yaaistorcs canderkoit. B
OTJIENbHBIX CIy4asiX UCIIOJIb3YIOTCS PACTBOPHI ISl 3aLUTHI TIOBEPXHOCTEN YUCTHIX MOMELEHUN W
COXpaHEHUS X CBOMCTB. DTU pacTBOPBI CaMU JIOJDKHBI UMETh YPOBEHb UUCTOTHI, COOTBETCTBYIOLIHIM
KJIaCCy YMCTOTO MOMEUIeHus. PacTBOpBL, MOCTYNUBILIKE B YIIAKOBKE, CIEAyET GUILTPOBATD.
Hcnonb3yroTest pacTBOPHI CIIEYIOIIUX BUIOB:
a) TMCTWIIMPOBAaHHAs WM J€MOHU30BaHHas Boja. OTGuiIbTpoBaHHAs yepe3 PUIbTP TOHKON OYHCTKH,
MMEET PsJl IOJIE3HBIX CBOMCTB, HO BBI3bIBAET KOPPO3HUIO OBEPXHOCTEN U MOKET OBITh
ManodhdexkTuBHON 6e3 n00aBIeHUs TOBEPXHOCTHO-aKTUBHBIX BeiecTB ([TAB) nium

Ne3UHGUITIPYIOIINX CPECTB;
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b) [TIAB u nereprentsl. Henoporu, HETOKCHYHBI, HE BOCIIAMEHSIOTCS U 00ecnieunBatoT 3 (PpeKTUBHYIO
OYMCTKY. JIJ1s1 4UCTHIX MMOMeIIeHu 00pIYHO NCONB3YIOT [1AB, He conepxaiie HOHOB METalIa,
MIOCKOJIBKY OHM HalIMEHEE aKTUBHBI;
C) OpraHUYecKHe pacTBOPUTENN. MOTryT UCTIOIb30BaThCS JUIsl yAAJICHUS 3arpsA3HEHUH ¢ TBEpIbIX
noBepxHocTel. OpraHMyecKue IIEHKH JIy4Ille BCEro yAAJISIOTCS OPraHn4eCKUMU paCTBOPUTENISIMU WU
nerepreuramu (ocieaHue MOryT oOpa3oBbIBaTh IUICHKY);
d) mesundunmpyromre cpeacTaa. Mcrnoas3yroTes A YHUYTOXEHHSI MUKPOOpraHnu3mMoB. OHU HE JIOJDKHBI
IIPUBHOCHUTSD 3arps3HEHMSI B TEXHOJIOTMUYECKHI IPOLIECC U OKa3bIBaTh BPEIHOE BO3/IEHCTBHE HA IEPCOHAI
i obopymoBanue [23];
€) CHHTETHUECKHE 3alllUTHBIE MOKPBITHS. O0J1aat0T BICOKOW M3HOCOCTOMKOCTBIO U B HEKOTOPBIX
ClIydasix MOT'YT MCIIOJIb30BaThCs ISl YCTPOMCTBA I0J1a B HEKOTOPBIX YUCTHIX TOMEIIeHUsIX. Takue
MOKPBITUS HE JIOJDKHBI BIUATH HA AHTUCTATUUECKOE MOKPBITHE I10J1a WM €r0 IEKTPOCTATUYECKUE
xapakTepucTuku. He nomyckaeTcsi HaHECEHHE 3alIUTHBIX MOKPBITUN ITPU BBITIOJIHEHUU
TEXHOJIOTHYECKOIO Mpoliecca. ITU ONepalli MOTYT BBIOJHATHCS IPU MIPOBEIEHUU TEXHUUYECKOTO
00CITy)KUBaHMUSI.
E.5.4 Canderknu
Canderku UCTIONB3YIOTCA VTS YIAICHUS 3arPS3HEHHN C TIOBEPXHOCTEH B YMCTOM nomerieHuu. He
CYIIECTBYET YHUBEPCAJIBLHOTO TUIIA candeToK sl BceX ciaydaeB. HexkoToprie canipeTkn o6iamaror
XOpOoLUMHU a0COpOUPYIOIIMMH CBOMCTBAMU, APYTUe HE BBIACIAIOT YACTHIL, HO SIBJISIFOTCS INIOXUMU
abcopOenTamu. Pexomennanuu no Beidbopy canderok npuseneHsl B [10, 24, 25].
[Ipu BBIOOpE caneTok Ha/l0 UCXOAUTh U3 UX HA3HAYCHHUS U YUUTHIBATh CIEIYIOLIEE:
a) cocTaB Marepuaiia (TKaHu);
b) COBMECTUMOCTB C PAaCTBOPOM HJIH PACTBOPUTEIIEM;
C) crIOCOOHOCThH K a0COPOIIUH KUIKOCTH;
d) BeIAENIEHHE YACTHI] (CYXUX U BIAXKHbIX);
€) BBIJICJIEHHUE MOJIEKYJIIPHBIX 3arps3HEHMUI;
f) tomycTUMOCTB CTEpUIIU3AIINY;
g) yIaKoBKa.
E.5.5 IIbLiecochl, pykaBa U ep:KaTesin
st obecrieuenuns 3PeKTUBHON YOOPKH U OYMCTKH BAXKHOE 3HAUCHHUE UMEIOT MPABUIIBHBIA BHIOOD 1
HCI0JIb30BaHKE BaKyyMHOT'O 000PYIOBaHuUS, IPETHA3HAYEHHOTO JUIsl YUCTHIX TTOMEILIEHUI:
a) MbLIECOCHI, N3TOTOBJICHHBIE U3 HEPKABEIOILIEH CTan Wi 1m1actMacchl. OTpaboTaHHbIM BO3AyX B TAKUX
nblecocax gospkeH npoxouth yepe3 HEPA v ULPA gunbTpbl. B uncThIx noMenieHusx pazperaercs
MCIOJIb30BaTh MOIOIIIKE IMBUIECOCHI (TIBIIIEYOOpKa ¢ TIOCIEAYIOIEH, BIaXXHOW 00paboTKOM
MIOBEPXHOCTEN);
b) BCTpoeHHbBIE CUCTEMBI LIEHTPAIM30BaHHOM BakyyMHOM yoopku. [IpuBosiTes B 1eficTBHE BaKyyMHBIM
HACcOCOM, PACHOJIOKEHHBIM, KaK IPAaBUIIO, B 30HE OOCITYKMBAHMS 3a IpeJieSlaMy YHCTOTrO OMELIEHUS U
COEIMHEHHBIM IUIACTUKOBBIMU TpyOaM, C BBIBOJAMHU B CTEHAX YUCTHIX TIOMEILEHHIH;
C) pyKaBa, JiepKaTesiu (Py4Ku), BEIBOABI U APYTUE MPUHAIICKHOCTH JOKHBI COOTBETCTBOBATH YCIOBUSAM
IIPUMEHEHUSI B YHCTOM [TOMEILICHNY;
d) cnemxyeT mpeaycMOTpeTh TEKYIIUA KOHTPOJIb M 00CITY>KHBaHUE BCETO 000PYIOBAHNS, HCIIOIB3yEMOTO
st BakyyMHOM yoopku. [l Toro uto6s1 HEPA 1 ULPA ¢unbsTpel, BXosiue B coctaB 000pya0BaHUs
JUIsl BAKYYMHON YOOPKH, HE CTalIM HCTOYHUKAMU 3arpsI3HEHUST YUCThIX TIOMEIIEHHH, UX CleayeT
PETYISPHO NPOBEPATH U/WIIN 3aMEHSITh.
E.5.6 LlIBaOpsI
B uyucTeix nomenieHusx (B T.4., B IOMEIIEHUAX IS IEPEOAEBAHUS U APYTUX KOHTPOJIUPYEMBIX 30HAX)
HE JI0MyCKaeTCcs MPUMEHSThH ObITOBBIE IIBAOPHI C pyUKoii-epkareneM (nanee - mBadpsel). LIBaOpsI
JUIS YUCTBIX MOMEIIEHUN JJOJHKHBI ObITh YCTOWYMBBI K cTepuiin3aimu. Pabouast yacTh mBaOpbl 10TKHA
OBITh M3TOTOBJICHA U3 MOJTMA(UPHOTO BOJIOKHA MITH MTOpoJioHa. C ydeToM 0COOCHHOCTEH UX
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UCIIOJIb30BaHMS B YHCTOM IOMEILEHUH PYUKU-JIepKaTeNH (Jlajiee - pydKd) U IpYTrre 31eMEHThI
KPEIUIEHUs U3TOTOBIISIOTCS U3 HEPYKABEIOLIEH CTall, aHOIMPOBAHHOIO aJTFOMHUHUS, CTEKJIOBOJIOKHA,
MOKPBITOrO TIOJIMIPONIHIEHOM, UM HECIIOSIIErOCs IUIaCTUKA.

[Ipu cyxom criocobe ynaneHus 3arpsa3HeHHs ¢ IIOCKUX MTOBEPXHOCTEN CTEH MOTYT MCIIOJIb30BaThCS
BaJIMKU, [10/I00HBIE TPUMEHSIEMBIM Il OKPACKH, UMEIOLIUE CIIErKa JUMKYI0 MOBEPXHOCTh. Banuku moryr
OBbITb OJTHO- U MHOT'OPa30BOTO UCIIOJIb30BaHHUSI.

[Ipu ucronb30BaHUM CUHTETUYECKUX 1IBA0P CO ChEMHBIMU PYyYKaMU CIIEIYET YUUThIBATh OCOOCHHOCTH UX
npuMeHeHus. I'yOky 13 noJiMBUHUIIAIIETaTa WIK aHAJIOTMYHOIO MaTrepualla MOT'yT UCTI0Ib30BaThCsl U
yOOpKe C IPUMEHEHUEM PacTBOPOB Ha BOJAHON O0cHOBE. OIHAKO MPHU UCHOIb30BaHUH MOIOILIUX CPEACTB C
BBICOKUM COJIEP’KaHHEM M30IIPONMIIOBOIO CIUPTA, TYOKH MpeXAeBpeMEHHO paspyatorcsa. Hekotopeie
MaTepualbl, IpUMEHsIeMble JUIsl TYOOK WK py4eK, HE BbIIEP)KUBAIOT [1aPOBOM CTEPUIIM3ALINY.
[TonmaupHOE BOIOKHO IO CPaBHEHUIO C MOJUBUHUIIALIETATOM 00Jiee YCTOMYMBO K aBTOKJIABUPOBAHUIO.
E.5.7 EMKkoCTH M OT’KMMHBIE YCTPOiiCTBa

Jliig Ba)xHOM yOOpKU MPUMEHSIOTCS EMKOCTH (Bepa WM KOHTEHHEPHI) C OT)KUMHBIMHU
yCTpOIICTBaMU, YIOBJIETBOPAIOLINE TPEOOBAHUSIM YUCTHIX NTOMelleHuil. CieayeT NpuMeHsITh EMKOCTU
13 IJIACTHKA WM HepyKaBerolel cTaiy 0e3 ralbBaHH4eCKOro NOKPBITHSL.

Benpa u3 HepkaBeronieit crajii MOTYT IEpHOIMYECK 00pabaThIiBaThCs B aBTOKIaBe. KOHCTpyKITs
OT)KUMHOT'O YCTPOMCTBA J0JKHA YUUTHIBAaTh (OpPMY U MaTepual paboueil HOBEPXHOCTH IIBAOPBHI.
E.5.8 O6opynoBanue st yOOpKH moJia

B sxcmmyaTrpyeMoM YHCTOM OMEIIEHUH HE JIOTTYCKAETCs IPUMEHATh YOOpOUHbIe (MOEUYHbIE) MAIlIUHBI
1J1s1 IoJ1a o011ero Ha3HaueHus. [ yOOpKu moJia NpUMEHSIOTCS. MAIUHbI, UMEIOIIHNE ClIeUalbHbIe
KOXYXH 1 BcTpoeHHbIe nbuiecocsl ¢ HEPA ¢guibtpamu. Bo3ayx, oxnakaaromuii 1BUraTeslb MallluHbl,
takke npoxoaut uepes HEPA ¢unbtp. [lepen ucnonpzoBanuem 000pyI0BaHus caelyeT TUIATENbHO
OLIEHUTh BO3MOXHOCTb €0 MPUMEHEHHUS B YICTOM [TOMEIICHUMU.

B uncThIX TOMeIeHHsIX clleAyeT IPUMEHATh MOKPBITUS [UIS 110J1a U3 U3HOCOCTOMKHUX MaTepuaioB, T. K. B
IIPOTUBHOM CITy4ae MOBBIIIAETCS PUCK OT/IEJICHNS YaCTHLI ITPU IEPEMELICHIUH TIEPCOHAIIA U TEIEKEK.
CneunanbHble TpeboBanus K oy rnpuseaersl B ICO 14644-4.

E.5.9 JlecTHMUBI-CTPEMSHKHU

B 4ncThIX noMeleHusx ciaeayeT UCoIb30BaTh JIECTHULIBI-CTPEMSIHKHY (J1aJiee - JIECTHULIBI) U3
HEprKaBeIoLel CTalll, aHOAUPOBAHHOTO aTFOMUHUS UJIM IPOYHOTO CTEKI0BOJIOKHA. He nomyckaercs
NepeMelaTh JECTHUIIBI 3a MIPeieibl YUCTON (KOHTPOJIUpyeMoii) 30HbI. Ilepes BHeCEHHEM B 30HY UX
cJIenyeT TIIaTeIbHO 00paboTaTh (1e3MH(UIMPOBATH UIH CTEPUIIM30BATh, P HEOOXOAUMOCTH).
E.5.10 IlleTku u apyroii yOOpo4HbIii HHBEHTaphb

He nomyckaercs ucrnonb30BaTh B YUCTOM [TOMEIIEHUH ILIETKU, BEHUKH U APYroil moa00HbIN
MHBEHTaphb, T.K. IPU UX IPUMEHEHUH BBIACISIFOTCS YacTUIBI O0IbLINX pa3MepoB. He nomyckaercs
HCIOJIb30BaTh TAKXKE IIETKN U3 ILIETHUHBI, IOCKOJIbKY OHU SIBJIIOTCS UCTOUHUKAMHU BbIEJICHUS BOJIOKOH
KPYIIHBIX Pa3MepoB.

E.5.11 KonTeiiHepsl AJ1s1 0TX00B M MAaTePHaJI0B MHOTOKPATHOI'0 IPUMEHECHUA
Hcnonb30BaHHbIE MaTepUalbl, COMYTCTBYIOIINE MIPOIYKTHl U APYTrHUE OTXO/IbI IOJKHBI YIAIATHCS U3
YICTOr0 MOMEIEHUS KaK MOKHO ObIcTpee. J{Jis yaaieHus u3 YucToro NoMeIeHus: OTX0/I0B,
BBIICIISIOLIUX 3arpsI3HEHNUS, 10KHBI ObITh IIPEAYCMOTPEHBI CPEICTBA VI UX cOOpa U XpaHEHHUs..
[lopsnok ynanenus orxonos npuseeH B F. 4.10.

[Tpu BBEIOOpPE CpeICTB HEOOXOIMMO YIUTHIBATH CICAYIOIINE TPEOOBAHMS:

a) BUJ1 yJalIsieMblX MaTepHajIoB (WM MaTepualioB, IpeHAa3HAYEHHBIX JUIs IEpepabOTKH);

b) TpeGoBaHus 6€30MaCHOCTH;

C) BO3MOXHYIO 3KOJIOTHYECKYIO OIIACHOCTB JIJIsl OKPY’KAIOLIEH Cpepl;

d) nprMeHeHne 0JHOPa30BbIX [TAKETOB JISl OTXOJIOB C YKa3aHHEM CIIOCOOOB KPEIUIEHHUS UX K
KOHTEWHEpaMm;

€) IJIOIAb 1101, 3aHUMAEMyI0 KOHTEHHEPOM;
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f) pasmepbl KOHTeMHEpa (C y4eTOM NMEPUOIUYHOCTH YAJIEHUS OTXO/I0B);
g) MarepHall KOHTeHepa;
h) cooTBeTcTBHE TPEOOBAHUSIM YHUCTOTHI.
E.5.12 KoBpuKH M JIMIIKHE NOKPBITUA NJIA YUCTHIX NOMeEIIEHU
KoBpuku u numnkue nokpsiTrs MOTYT MPENSATCTBOBATH IEPEHOCY B YUCTOE MOMEILIEHUE 3arPA3HEHUH,
HaxoJsIIMXcs Ha nojouiBax o0yBu. K ocHOBHbIM (akTopam, ornpeneistomum 3pPeKTHBHOCTD
yaep KaHUsl 3arPA3HEHUN, OTHOCSTCS pa3Mepbl (0COOEHHO JUIMHA) U PACHOI0KEHUE KOBPHUKOB WU
ITOKPBITHI. B OCHOBHOM HMCIIOJIB3YIOTCS IB€ PA3HOBUIHOCTH KOBPUKOB U IIOKPBITHIA:
1) ogHOpa30BBIE - MHOTOCIIOWHBIE KOBPUKH (TIOKPBITHS) U3 ITACTUKOBOM IIJIEHKH C JIMIKOM JUIEBON
MIOBEPXHOCTHIO, 00JIa1atolue aare3upyomumu coiicteamu. [1o Mepe 3arps3HeHust C0HW NOKPBITHS
YAQIIETCS;
2) MHOTOpPAa30BbIE - ATACTUYHBIE TOJUMEPHbIE KOBPUKHU (ITOKPBITHSI) C JIUIMKOM OBEPXHOCTHIO, OUHMIIIAEMOMN
10 MEpE 3arpsI3HEHMSL.
E.5.13 Uncrble KOHTeliHEPbI U YIIAKOBKA
Yuctble KOHTEHHEPBI MOTYT UCIIOJIb30BaThCS [yl TepeMelleHus (1M U30JIMPOBAHHOTO XPaHEHHS])
YyBCTBUTEJIBHBIX MAaTEPUAJIOB U NPOAYKTOB B UACTOE IIOMEUICHUE WIIA U3 HETO U JUIA UX XPAaHEHUS J10
Hayaja UCIo0JIb30BaHus. UMCcTOTa TOBEPXHOCTEN U M30JIUPYIOLIHE CBOMCTBA JI0JDKHBI COOTBETCTBOBAThH
Ha3HAYEHUIO MaTepuasoB, NoMelaeMbIX B KoHTeHHep. [lopsaok BHOca u BeiHOCa mpuBenieH B E4. C
LIEJIBIO MIPEAOTBPAIIEHHS HAKOTUIEHHS 3arp3HEHUH, TPU HEOOXOMMOCTH, IPeTyCMaTPUBAETCS yacTas
00paboTka KoHTelHEepoB. MoxeT noTpedoBaThCs crelranbHas 00paboTka KOHTEHHEPOB U ITPOBEPKA UX
YUCTOTHI ITEPE]] UCTI0JIb30BaHUEM.
JUIs1 321U THI WK YITAKOBKHA TOTOBOTO ITPOAYKTA JOJKHBI HCIIOJIb30BATHCS YUCTBIE MaTepHAIIbI,
COOTBETCTBYIOIIME TPEOOBAHUSIM YUCTBIX oMenieHuid. [Ipu Bei6ope MatepuaioB ciieyeT y4UuThIBaTh
BbIJIEJIEHUE YaCTHL], Fa30B, a TAK)KE UX MUKPOOHYIO 3arpsi3HEHHOCTb, aHTUCTAaTUUECKUE CBOMCTBA U
npoyee. Haknelku, UCHoOIb3yeMbI€ B UUCTBIX IOMEIIECHUAX, JODKHBI HIMETh aAre3upyIoLIee TOKPBITHE,
KOTOPO€ OCTaBJISIET MUHUMAIIBHBIE CIIE/IbI ITOCIIE UX YIAJICHNS.
E.5.14 PyuHble HHCTPYMEHTBbI, KOHTeliHepbl 1JIs1 HUX U 000pyAoBaHue /sl IPOBe/IeHUs!
TEXHUYECKOIr0 00C/1y:KUBAHUS
PydHbIle HHCTPYMEHTBI JOJKHBI COOTBETCTBOBATH KJIACCY YUCTOTHI TOMEILEHMS], BBIITYCKAEMOMY
MIPOAYKTY, CTATMOHAPHOMY 000PYAOBAaHMIO, C KOTOPBIMHU OHU OyyT KOHTAKTHUPOBATh, a TAKXKE
TEXHOJIOTH4YecKoMy rpoiieccy. OHM JIOJIKHA COAEPKAThCsl B UUCTOTE U HE UMETh 3arpsi3HEHU.
Konreitneps! nnu QyTsasipsl (4eMOJAaHYMKH) JUIi HHCTPYMEHTOB, IPYrOro pEMOHTHOTO WU
JIMarHOCTUYECKOTr0 000PYI0BaHUS HE JIOJDKHBI ObITh UCTOYHUKAMU 3arpsisHeHUH. OHU JOKHBI OBbIThH
M3TOTOBJIEHBI U3 HEPIKABEIOUIEH CTAJIA UM CHHTETUYECKUX MAaTEPUAIIOB, YCTOMYMBBIX K BBIJICIICHUIO WIH
IIEPEHOCY 3arps3HEHUN U 3aIMIIAIMX OT HUX. He ciieayer ncnonp30BaTh BHYTPEHHUE Pa3eIUTEIbHbIC
STYEUKHU, CIOCOOHBIE BBIAEIATE 3arpsI3HEHUS, HalIpUMEp SYEHKHU U3 MEHOIUIACTa, JIEpeBa C BUHUIIOBBIM
ITOKPBITUEM WM IPEBECHOCTPYKEUHBIX MaTepraoB. KOHTEMHEPEHI ClenyeT peryaspHoO U TIIATEIbHO
OYMILATH, IPEABAPUTEIILHO yIAJIUB U3 HUX HHCTPYMEHTHL. IHCTpYMEHTHI CIeAyeT OUMINATh JI0
YKJIaJIK1 UX B KOHTeiHep. KoHTelHeps! A1s1 HHCTpYMEHTa WK QYTIISPbL, 10 BOBMOYKHOCTH, CIEIYET
XpaHUTh B YUCTOM IomeleHnH. He norryckaercst OTKpbIBaTh KOHTEMHED IPU BBIHOCE €T0 32 IPEAECb
YHCTOro nomeneHus. [Ipu BHOCE B 4MCTOE MOMEIIEHUE HAPYKHBIE IOBEPXHOCTU KOHTEHHEpa CIIEyeT
OYHIIATb.
[lepen nogaveii B uncTo€ OMEILIEHHUE CIIETyeT IPOBOIUTD TIIATEIbHYIO 00paOOTKY TENEKEK,
WCIOJIb3YEMBIX JIUISl TPAHCIIOPTUPOBAHKS MAaTEPHAIIOB WU IPH IIPOBEACHUN TEXHHUYECKOTO
00CITy>)KHBaHUS.

11 puMec4YyaHuc - Mosxer HOTpeGOBaTBCH nEepBUYHAA WK TEKyllasd CTCPUIIN3alUs NI Z[e3I/IH(l)eKHI/IH NEPEUYNCIICHHBIX
IpeaAMETOB IPH UCIIOJIB30BAHUN UX B YUCTOM IMOMCIICHUN OHOJIOrMYECKOr0 Ha3HAUYEHMUS.

E.5.15 Ob6opynoBanue, o0ecneunBammiee 0€30MacHOCTb
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Marepuainsl 1 000py/I0BaHUE, UCHIOJIL3YEMbIE B UUCTBIX TIOMEIICHHUSIX U 00ecrieunBaronye 0e30nacHOCTb
(HanpuMep, 3alUTHbIE IepYaTKU, GapTyKH, IUTKU Ui 1A U PyK, aBTOHOMHBIE armaparhl s
JIbIXaHUSI, TAMIIOHBI, a0COPOUPYIONINE XMMUYECKHUE BEIIECTBA, OTHETYLIUTENN), TODKHBI OTBEYATh
YCTaHOBJICHHBIM TPEeOOBaHUSIM, YCIOBUSIM PaOOThI B YUCTOM [TOMEIIEHUU U TIOKa3aTeNIIM Ha3HAYEHUSI.
E.5.16 JloxkymenTanus
JloKkyMeHTaI|s B YUCThIX NOMEILIEHUAX HE JOKHA SBISTHCS JONOJHUTEIbHBIM HCTOUHUKOM
3arpsizHeHus. TpeOoBaHus K JOKYMEHTAIMH 3aBUCST OT €€ Ha3HAUEHMsI U KJ1acca YUCTOThI TOMEIICHUSI.
bymara u 6ymakHasi IpoAyKLUS ABJISIOTCS UCTOUHUKOM 3arpsasHeHus. CiieyeT CBECTH K MUHUMYMY
HCI0JIb30BAHNE TAKUX MaTEPUAJIOB /Il STUKETOK, padOUMX KypHAJIOB, MHCTPYKIUM [0 PEMOHTY,
IIPOTOKOJIOB, 3alIMCHBIX KHIKEK U Tp. |1 JOKyMEHTaluu ClieAyeT UCI0JIb30BaTh Oymary, He
BBIJICJIAIOLIYIO BOJIOKOH M OTBEYAIOLYIO TPEOOBAaHUSM IIPUMEHEHHUS B UUCTHIX TOMEIIEHUSIX, 00
JAMUHUPOBaHHYI0 Oymary. PekomeHqanuu no Bei60py OyMaru npuBeieHb! B [25] ¥ Ipyrux UCTOUHUKAX.
Crenpl Ha TOBEPXHOCTSIX TOCIIE YAAICHUS JIMIKUX STUKETOK € ar€3UPYIOLIUM ITOKPHITUEM JIOJKHBI
ObITb MUHUMAJIbHBIMHU.

[Mumynye npuHaUIe)KHOCTH MOTYT SIBIISIThCS ICTOYHUKAMU 3arpsi3HEHHS YUCTOTO IIOMELICHYS,
npoaykuuu u odopynoBanus. He nonyckaercs ncnonb3oBaTh KapaHaaiiu, (aoMacTepbl U JaCTHKU.
CrnenyeT npuMeHATh BBICOKOKaYECTBEHHbBIE IIIAPUKOBBIE PYYKH, COOTBETCTBYIOIIIE TPEOOBAHUIM
YUCTBIX NToMenleHu . [Tumyiuii crepKeHb pydku A0KeH ObITh (PUKCHPOBAHHBIM U HE BTATHUBATHCS B
KOpITYC.

E.5.17 JlokymMmeHTanus Ha 3JIeKTPOHHbIX HOCUTEJIAX

Hcnonb30BaHNE KOMIIBIOTEPOB MO3BOJISIET UCKIFOYUTH OTPEOHOCTH B MPUHAAIEKHOCTSX,
SBJIIOIIMXCS] HCTOYHUKAMU 3arpsi3HeHUH (Hanpumep, pabodux kypHaiax, Oymare /Ui 3alucen,
IIPOM3BOJICTBEHHOM TOKYMEHTAMU Ha OyMa)KHBIX HOCUTENSIX U I1p.). Y CTAaHOBKA U MCTIOJIL30BaHNE
KOMITBIOTEPOB U NEepUPEPUHHBIX YCTPOMCTB JOJLKHBI IIPOBOUTHCS C YIETOM KJIacca YHCTOThI IOMEIIEHHS
1 MECTa PacHOJIOKEHNS UX B YUCTOM ITOMEUICHUU.

Ecnu koMnbroTepbl UIMEIOT BCTPOESHHBIE BEHTUIIATOPBI ISl OXJIaXACHUS, TO B 3TOM CIly4dae CJIeayeT
YUUTHIBATh BIUSHUE OTPAaOOTAHHOIO BO3/lyXa HAa YUCThIE NOMELEHUS U KPUTUYECKUE TIOBEpXHOCTHU. B
3aBUCHUMOCTH OT TPeOOBaHUI K YUCTOTE MOXKET MPEyCMaTpUBaThCs HETOCPEACTBEHHBII OTBO/]
OTpPabOTaHHOTO BO3yXa OT KOMITBIOTEPOB B BHITSHKHYIO CUCTEMY BEHTHIIALIMU WM IPUMEHEHHE
MEPEHOCHBIX (PUIIBTPYIOIIUX YCTAaHOBOK.

Me 1y KHOIIKaMU KJIaBUaTypbl MOTYT HAKaIlIMBAThCS 3arPS3HEHUS, BbI/IE/IIEMbIE BIIOCJIECTBUH B
BO3ayX. [ nmpenoTBpamieHus 3Toro KiaBuaTypa MOKeT ObITh 3alIUIIEHA AIACTUYHBIMU CIUIOIIHBIMU
IJICHKaMH WK APYTUMU HOKPBITUSMH.

AHaOrn4YHbIM 00pa3oM ciielyeT NPeayCMOTPETh 3alIUTY OT 3arpsA3HEHUH, BbIACISIEMbIX IPUHTEPOM,
WM €0 M30JISLHIO U HAIWYKeE BBITSHKKH. OOCTyKMBaHHE IPUHTEPA CIIEAYET BBIIOIHATH OCTOPOKHO C
MIPUHSATUEM MEp 10 UCKIIIOYEHHIO PACTIPOCTPAHEHUS 3arpSA3HEHU M, IPOSIBIIIOLINXCS BO BPEMS €ro
paboTHLI.

E.5.18 [Ipyrue matepuaJbl

B uncThle momeleHnst NoCTYNaroT TakkKe JPyrue MaTepraibl, UCIOIb3yEMbIE€ B TEXHOJIOTHYECKOM
nporecce. OHYU JOJHKHBI OTBEUaTh TPEOOBAHUSM IIPUMEHEHUSI B UUCTHIX IOMEIICHUSX 33JaHHOTO
KJacca. Puck npuBHECEHUs UMU 3arps3HEHUH 10JbKeH ObITh MUHUMAaJIbHBIM. [lo1aua Marepuaos B
YHCTOE NMOMEIIEHHE JI0JDKHA OCYIIECTBIISATHCSA B COOTBETCTBUH C OPSIIKOM, YUUTBHIBAIOIIUM TPeOOBAHUS K
MIPOAYKIMU U TEXHOJIOTUYECKOMY ITPOLIECCY.

E.6 Xpanenune MmaTepuaJioB

Ecnu xpanenue marepraioB /10 UCMOJIb30BAHUS B TEXHOJIOTMYECKOM MPOLIECCE HE YUUTHIBAET TPEOOBAHUI
oOecrieueHus: YUCTOThI, TO MOSBISIETCS BOSMOKHOCTh 3arpsI3HEHUS UJIM U3MEHEHUS UX CBOMCTB.
[IpaBuibHO OpraHM30BaHHOE XPAaHEHUE U KOHTPOJIb SBIISIOTCS KPUTUUECKUMU (haKTOpaMHU B IJIaHE
COXPAaHEHUs CBOWCTB MaTepUAJIOB. Y CJIOBUS XpaHEHUS JTOJKHBI PEJOXPAHATh UX OT 3arps3HEHUS U
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YXYAUICHHUs] CBOMCTB. Hencnoib30BaHHBIC MAaTEPHUAIIBI B YUCTOM TIOMEIICHUH CIISIYeT XPaHUTh
COTJIACHO MHCTPYKIUSM. B MPOTHBHOM CiTydae OHU MOTYT CTaTh HCTOYHHKOM 3arps3HCHUS.

OTX0BI HEKOTOPBIX BUIOB XPAHATCS B YHCTOM TIOMEIICHHH B KOJMYECTBAX, HE TIPEBBITIAOIINX
YCTaHOBJICHHBIC OTPAaHUYCHHUS. DTH OTPAaHUUYCHUS MOTYT OIIPEACIATHCS TPSOOBAHUSIMA HOPMATHBHBIX
JOKYMEHTOB JIN00 IUKINYHOCTHIO COOpa MaTePUAIOB JIJIsi BTOPUYHON 00pabOTKH.

Jly1st XxpaHeHUs1 MaTeprasoB CIEIYET UCIIOIb30BaTh CCIIUATBHBIC KOHTCHHEPHI.

[Mpuaoxenne F (cnpaBouHoe)
Yo0opka 4ncThIX NOMeEIEeHH i

F.1 O0mue noJsioxenust

B 4ncToM noMereHny CTereHs 3arpsi3HeHIsI BO3/IyXa He JI0JDKHA IPEBBIIATh YCTAHOBJICHHBIX MPEICTIOB.
TexHoNmorn4yeckuii mpoIece, IKCITyaTHpyeMoe 000pyIoBaHHe, TEXHUYECKOe 00CTy)KHBaHNE,
JEHCTBUS TIEpCcoHana u Ipyrue (hakTopsl ClIOCOOCTBYIOT 00pa30BaHUIO 3arPsI3HEHUMN, OCAKIAEMBIX HA
MOBEPXHOCTSX. [t UCKITFOUSHHS pUCKa 3arpsiI3HCHN TIPOTYKIIMU U MaTePHAJIOB, IIPUMEHSIEMBIX B
TEXHOJIOTHUECKOM IPOIIECCE, CIIEAYET IPOBOIUTH EPHOIUUECKYIO YOOPKY (OUHCTKY, 00pabOTKY)
noBepxHocTel. [Topsaok yOOpKu YMCTOTO TOMEIEeHHs 1 00pabOTKH 000PYAOBaHMs, HAXOIAIIETOCS B
HEM, JIOJDKCH OBITh U3JI0KECH B HHCTP YKITHSIX.

Y0opKka 4MCTHIX MOMEIICHUH B X0/1€ TEXHOJIOTMYECKOTO MpoIiecca, Kak MPaBmiIo, He poBoauTcs. Ecim
yOopka HE0OX0MMa, TO CIIEAYET IPEAYCMOTPETh CIEIHATbHBIE MEPHI MPEI0CTOPOKHOCTH. METOBI
yOOPKH YMCTBHIX MIOMEIIEHU TTPUBEIIEHBI B [26, 28, 29]

11 puMec4YyaHUuc - HpI/I HEKOTOPLIX TEXHOJOTHYCCKUX MPOLECCaX B OKPYKAIOUIYIO CPEAY BbIACIAOTCA KaK CaM IPOAYKT,
TaK U COITYTCTBYIOIIUEC €MY IPOAYKThI. Taxue 3arps3HCHUs, 110 BO3MOKHOCTH, YAAJIAOTCA y60pKOI>i BPpYYHYIO, a TaAK¥KEC C
MMPUMCHCHUEM TEXHUYCCKUX CPEACTB.

F.2 Knaccudukanus noBepxHocren

F.2.1 O0uue nmosoxxeHus

[Ipu xnaccugukanyy MoBepXHOCTEN YUCTHIX TOMELIEHHUH ClIeAyeT YUUThIBATh UX BIMSHUE Ha TIPOYKT WK
TEXHOJIOTMUYECKUI MPOLECC, BBHITIOIHAEMBIN B YUCTOM NOMeleHUH. Takas kiaccupuKkalus mo3BosieT
pa3paboTaTh 3pPEKTUBHBIN MOPSIOK YOOPKHU YUCTOIO MOMEIEHUSI.

F.2.2 Kputuyeckue noBepxXHoCTH

Kpurnyeckre moBepXHOCTH pacoaratoTcs B MECTaX, U3 KOTOPBIX 3arpsiI3HEHUST HETTOCPEICTBEHHO
MOTYT MONACTh Ha MPOIYKT UM MaTepualbl, UCIIOIb3yEeMbIE IPU IPOU3BOJICTBE, a TAKXKE HAXOAUTHCS
BOJIM3M 3TUX MecT. J1Jig noiepaKaHus YUCTOThI TAKMX TTOBEPXHOCTEI MOTYT HCIIOIb30BAThCSl 30HBI C
OJIHOHAIPABJICHHBIM [TIOTOKOM BO3]lyXa U JJaMUHApPHBIE MKa(bl. ITH MOBEPXHOCTH JOKHBI UMETh
CaMblil BBICOKUH YPOBEHb YHCTOTHI.

F.2.3 Ipyrue noBepXHOCTH B YMCTHIX MOMeEIIEHUSAX

K HUM OTHOCSATCS BCE MOBEPXHOCTH B YUCTOM MOMEILIEHUH, HE HAXOASAIINECS] HEMOCPEICTBEHHO B 30HE
TEXHOJIOTHYECKOTO MPOIIecca WIN OJHOHANPABICHHOIO IIOTOKA BO3/1yXa. Takue MoBEepXHOCTH
MoJJIeXKAaT MEePUOMUECKON YOOpKe ¢ LeNbl0 MO Iep KaHtsl 3aIaHHOTO Kilacca YUCTOTHI U
MIpeIOTBPAILEHUs IIEpeHOCca 3arpsi3HEHUs] Ha KPUTUYECKUE TTOBEPXHOCTH.

F.2.4 IloBepxHocTH B OMenleHHUSIX /Il IepeoJeBAHUSA U BO3AYIIHBIX HLJII03aX

Cy1ecTByeT NOBBIILIEHHBIN PUCK 3arpsA3HEHHSI TOBEPXHOCTEH B OMEIIEHUSX ISl [IEPE0IEBAaHUS U
BO3/YILHBIX IUII03aX BBUY BBICOKOI'O YPOBHS aKTUBHOCTH Il€pCcCOHaia B HUX. [[j1s mpeaoTBpaleHus
HAKOIUICHMsI 3arpsA3HEHUH U NIEPEHOCa UX B UUCThIE TIOMEILIEHHS CIIEYET IPOBOIUTH EPHOIUUYECKYIO
yOOpKY BO3/IYILLIHBIX IIIJIFO30B U MIOMELIEHUH JUIsl IEPEO0IEBAHUSL.

F.3 OcHoBHbIe TpeOOBaHUS K YOOpKe

F.3.1 O0mue no1o:xxeHus

Jliig nmoaziepKaHusl YUCTOTHI B IOMEILEHUSAX HE0OX0IMMO MPOBEACHUE CIIEIHAIbHBIX MEPOIIPUSITHHA.
Crnenyet ycTaHOBUTH TpEeOOBaHUA K YUCTOTE, pa3paboTaTh U YTBEPAUTh HHCTPYKIIMH 110 YOOpKE,
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obecrneunBarolIe JOCTKEHNE TpeOyeMoro pe3yibraTa Jyis Jito0oi HOBEPXHOCTH B YUCTOM
romertiernd |10, 26 - 29].

F.3.2 OcHoBHBIE MeTOABI YOOPKH

B 3aBucuMoCTH OT COCTOSIHUS YUCTOTO MOMEUIEHHS U TPeOyeMOro ypOBHS YUCTOTHI CYIIECTBYIOT
CIIEYIOIE METO/Ibl YOOPKHU: Ipy0asi, NpoMe:KyTOYHAasl U NPelu3MOHHAas.

[Ipu rpy0oii yoopke yaansiorcss KpylnHbIE YaCTUIBI, KaK IPaBUJIO, ¢ pa3Mepamu 6osee 50 MKM.
3arps3HeHUs TaKuX pa3MepoB OOBIYHO HAXOJIATCS Ha MOJTy M XapaKTEPHbI JUIs BO3IYILIHBIX [IUTO30B U
MOMEIIEHUH 1Sl TIepeoieBanusl. JIpyrumMu BUAaMu 3arpsi3HEeHuUs 1oJ1a U IOBEPXHOCTENH pabounx MecT
SIBJIIFOTCSI OUTOE CTEKJIO UJTU Pa3NIUThIE B XOJI€ MPOU3BOJICTB KUIKOCTH. Elile 0THUM HCTOUYHUKOM
3arpsi3HEHUs KPYIHBIMU YaCTUI[AMU SIBJISIIOTCSI 3arpsI3HEHHUS, BbLAEIAEMbIE IPH MOHTAXKE U TEXHUYECKOM
00CITy>)KUBaHUH.

IIpomesxkyTounasi ybopka rpeycMaTpuBaeT yaajieHue 0oJiee MeJIKUX YacTHL, KaK IPaBUIIO, C
pazmepamu ot 10 1o 50 MKM ¢ MOBEPXHOCTEN CTEH, CTOJIOB U KOPUIAOPOB B YUCTHIX MOMEIICHUAX.
Takue 3arpsi3HEeHUS HE ynajstoTcs npu rpyoeit yoopke. IIpomexxyTounas ydopka npoBOAUTCS 1MOCIE
rpy0oit yoopku, n obecrieunBaet 00s1ee BHICOKHIT ypOBEHb YHCTOTHI.

IIpenm3uonnas yoopka npeaHazHaueHa Julsl yJaJeHus 3arps3HeHU 4acTHIlaMu ¢ pa3mepamu MeHee 10
MKM. OHa BBITIOJIHAETCS] B KPUTUYECKUX 30HAX WM OKOJIO HUX, T.€. B 30HaX IPOBEIECHUS
TEXHOJIOTMYECKUX ONepaluil U IPOAYKLHUH.

F.3.3 BakyymHas yoopka

Bakyymnast ybopka MOKET paccMaTpuBaThCs Kak MEPBBIH 3Tan npu rpy0oil Uiiu MpoMeKyTOYHOM
yOOpKe KpUTHUECKUX U APYrUX MoBepxHocTel. BakyyMHas yoopka HE MOKET paccMaTpUBaThCs Kak
allbTepHaTHBA BIIaXXKHOH yOopke. OHa 3¢ deKTHBHA JUIsl yAaJeHUsl KPYIHbBIX YacTHULl, HallpUMep
OCKOJIKOB OHMTOro crekia. BakyymHyroo yoopky cieayeT IpOBOAUTH CLIOKOMHBIMU JIBHKEHUSIMU
HAcaJIOK IblJIecoca B OJJHOM HalpaBJIEHUH, YTOObI CBECTU K MUHUMYMY 00pa30BaHUs BUXpeil
BO3/YILHBIX TIOTOKOB KaK Ha I0JIy, TAK X Ha YPOBHE pab0OYero Mecra orneparopa.

Jns BakyymHOM yoopku ucnosnb3ytores nbuiecockl ¢ HEPA u ULPA ¢uibTpamu nim cucremsl
LEHTPaIM30BaHHON BaKyyMHOH yoopku. [IpuMenenne BakyyMHO#N yOOpku 3pPEeKTUBHO VIS yAaIeHUs
OCTaTKOB BJIard BO BpeMs WJIM MOCJIE BJIAXKHOM yOOPKH, a TakxKe JUIs OCYLLEHHsI TIOBEPXHOCTEH nocie
BIIQKHOUM YOOPKH.

F.3.4 Baaxkunas yoopka

Bnaxnyro yoopky, Ipu KOTOPOH KUJIKOCTh HAHOCUTCS Ha MOBEPXHOCTH, a 3aTEM yJaJsieTcs
casipeTKaMM UM BaKyyMHBIM METOJIOM, MOKHO HCIIOJIb30BaTh Ha BCEX ATanax yOOpKH.

IIporupka oTHOCUTCSA K rpyOO0il YOOpKE, BHIIOIHSAETCS B CHIIBHO 3arPsI3HEHHBIX 30HAX U TIO3BOJISIET
YIANSATh KPYIHbIE 3arpsA3HeHMs U IsATHA. OHAa MOKET BBINOJIHATHCS BPYUHYIO WIIM C TOMOIIBIO
CHEIHaIbHOTO 000pyI0BaHUSI.

[Tocne mpoTUpKU MPOBOIUTCS BiIa)KHAsl WIKM BaKyyMHas yoopka. CneayeTr mpuHUMaTh MEpPbI
MIPEIOCTOPOKHOCTU OT PaCHpPOCTPaHEHUS 3arpSA3HEHM S, BHIJIENIIEMOTO MaTepuaiaMy UiIu
000py10BaHNEM, IPUMEHSAEMBIMHU ISl IPOTUPKH.

[IBaOpsbI npegHa3HAYEHBI A1 TPYOOi MM IPOMEXKYTOUHOM YOOPKH C LIENbIO yIalleHUs 3arps3HEHUs
YacTULIAMHU, a TAKXKE BJIaru, OCTaBLIEHCs Mocie BIaKHON BakyyMHOH yoopku. i yoopku HEOOJIbIINX
MOBEPXHOCTEN UCIOJB3YIOTCS BiakHble candeTku. [11Badpbl ucnonb3yroTes uist YOOPKHU MOJIOB U
JPYrUX NOBEPXHOCTEH OOJIBIION MIIOLIA/IH.

Jlns yBraxHeHHsI IBaOpbl UCTIONB3YETCS OTPUIBTPOBAHHAS IEHOHN30BaHHAS WU TUCTUUIMPOBAaHHAS
B0J1a, KOTOPYIO, BO N30€kaHUe MOBTOPHOTO 3arps3HEHUs, CIEyeT MEHATh JOCTaTOYHO YacTo. Yem
0o0Jiee KPUTUYECKOM SIBJIIETCS IOBEPXHOCTh, TEM Yallle CIIelyeT MEHATh Boay. VI3MeHeHue 1pera
BO/Ibl, IPUMEHAEMOM Mpu rpy0oii yOopke, yKa3bIBaeT Ha HEOOXOAUMOCTb MbIThbsSl EMKOCTH JJIsl BOJIBI U
3aMeHbI BobI. [Ipu nmpomexyTouHON 1 Npelu3uoHHOM yOOpKe H3MEHEHHUE LIBETA BOJIbI JOJKHO ObITh
HE3HAYUTEJIbHBIM, I03TOMY KPUTEPHUEM ISl €€ 3aMEHBI SIBJISETCS IJIOLadb TIOBEPXHOCTH, KOTOPYIO
MO>KHO 00paboTaTh 6€3 3aMEHBI BOIBI.
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[TpumeHnenue nByX wim 0oJjiee EMKOCTEH IPU YOOPKE IMO3BOJISACT YBEIUIUTD MTEPUOANIHOCTD 3aMEHBI
BobI. [Ipr HEOOXOMMOCTH MOTYT IPUMEHSTHCS IETEPTEHTHI, HE COAEPIKAINE HOHOB, HITH
MOBEPXHOCTHO aKTUBHEIE BemecTBa. [1IBabpy ciemyer XopoIo oT)KUMaTh, YTOOBI Iociie YOOPKH He
00pa30BBIBANIUCH JIY’KU. OTXKUM CIIOCOOCTBYET OBICTPOMY BBICHIXaHHIO TOBEPXHOCTEH U 1IBaOphL. Bo
n30eKaHne OCTATOYHBIX 3arpsA3HEHHI YOOPKY CIIeTyeT POBOIUTH IEPEKPHIBAIOIIUMH JIBHKECHUSMH
IBaOPBHI.

J1ns1 IpeoTBpallieHNs] 3arpss3HeHUs paHee 00pabOTaHHBIX MOBEPXHOCTEH ClIeAyeT PEryIIspHO
OTI0JIACKUBATh I11BA0PY U MEHSATH S€ padouyro OBEPXHOCTh. YacToe onoiackuBaHue MO3BOJISIET COXPAHSTh
mBadpy B uucToTe. JI1st MpOMEKYTOUHON YOOPKH CTEH H MOJIOB MOTYT MCIIOJIB30BAThHCS CIICIIUAIbHBIC
mBaopsl (E.5.6).

F.3.5 Yoopka canderkamu

Cangerkn HCTIONB3YIOTCS I TPOMEKYTOUHOH 1 MPEIU3HOHHON YOOPKH KPUTHUECKUX U IPYTHX
noBepxHocTel. Canderka g0 KHA OBITh YBIQKHEHA paCTBOPOM MOIOIIETO CPEICTBA, BRIOUPAEMOTO B
3aBHCHMOCTH OT BHJIA 3arPsI3HEHUIA.

30HBI C OJJHOHAIPABIIEHHBIM [TIOTOKOM BO3/IyXa MOJIekaT 00s3aTrenbHoi 00paboTke canderkamu,
npudeM o0paboTKa IMTPOBOAUTCS B HAIIPABICHUU OT 00JIee KPUTHIECKOM 30HBI K MEHEE KPUTUIECKOH B
CTOPOHY JBHMKEHHUSI OJJHOHAIIPABJIEHHOIO IOTOKA Bo3/1yxa. B mpoiiecce paboThl ciieiyeT MEHITh pabodyro
MMOBEPXHOCTH caliheTKH, YTOOBI UCIIOIB30BaTh €€ YUNCTYIO MTOBEPXHOCTD. J[J1s MpetoTBpaIieHrs nepeHoca
3arpsi3HEHUH ¢ OJTHOM MOBEPXHOCTU Ha APYT'YIO CAT(PETKH CIEAYET MEHATh JIOCTATOUYHO YacTo.

F.4 O6pat6oTka cnenuduyeckux NnoBepxXHocTel

F.4.1 IloBepxHocTH YNCTHIX MOMeIEHUi

[ToBepXHOCTH B YHCTHIX MOMEUICHUSX MOTYT 3arPs3HATHCSA. B CBSI3M ¢ 3THM CilelyeT MPOBOAUTH MX
00pabOTKy C OIPEICIICHHOW TTIEPUOIMYHOCTBI0. BaykHO onpeiesnTh KpUTHIECKHIE TIOBEPXHOCTH, KOTOPHIE
MOTYT BbI3BaTh 3arpsiI3HEHUE IPOIYKTA UM TEXHOJOTUYECKOTO Mpoliecca. 3aTeM CIEIyeT ONpeesuTh
METOJIbI YOOPKH, KOTOPBIE MOTYT 00€CIICUnTh IO Iep )KaHie YHCTOTHI Ha 3aJJAaHHOM YpPOBHE.

F.4.2 I1oabl 1 1BOWHBIE MOJIbI

[Ipu yOopke mosna ciaeayeT B IEPBYIO OUYEpelb YAATUTH MbLJIECOCOM KPYIHBIE 3arpsi3HEHUS, HallpUMED
OCKOJIKM OUTOTO CTEKJIa UM OCTAaTKU IPOAYKTA. 3aTE€M CIIEIyeT BbIIBUTh MECTa C TPYAHO
BBIBOJIUMBIMU IIATHAMH U OTIPENIEIUTh METOT UX yaaneHus. [locie 3Toro mpoBoauTes BiIaxHast yoopka
T10J1a TI0 YTBEPKICHHOW MHCTPYKIMH. ClieayeT T0CTaTOYHO YacTO MEHSTh BOIY MJIH MOIOIINE PACTBOPHI,
9TOOBI CBECTH K MUHIMYMY BO3MO>KHOCTh TTIOBTOPHOTO 3arpSI3HEHHSI.

Jiis1 6osee 4eTKOM OpraHn3aly yOOPKU OOJIBIIKE TUIOIIAHN CIEAYET Pa3AaeiisiTh Ha CEKTOPHI.

Y06opKy crieyeT Ha9lMHaTh C KPUTHYECKUX 30H U IPOJI0JDKATh B APYIUX 30HAX, HO B HEKOTOPBIX CITyJasix
MOYKET MOTPeOOBAThCsI MHOM 10101, Ecii TpebyeTcs moctidb 60J1ee BHICOKOTO YPOBHS YUCTOTHI, TO
BIIOKHYIO YOOPKY CJIe/TyeT TOBTOPUTb.

Ecmu ybopka npoBoautcst B pabodee BpeMs, TO IS UCKITFOUEHHS BOBMOKHOCTH TPAaBMHUPOBAHUS
NepcoHala MOXKET MOTPeOOBATHCS N3MEHEHUE MapIIpyTa €ro IBHKCHUS M TEXHOJIOTUIECKUX
TPAHCIOPTHBIX CPEICTB WM OTPAKICHUE 30HBI YOOPKH.

O06paboTKa MOBEPXHOCTEN 0JIa CIerka yBIa)KHEHHOM! IBa0pOil Wik BaKyyMHasi yOOpKa SIBJISIOTCS
HanOoJiee MPEANOYTHTEIbHBIMU.

Jlns ynaneHus TpyAHO BBIBOAMMBIX IISITEH MOCIIE BIAXKHON BaKyyMHOM YOOPKH MOXKET UCIOJIb30BATHCS
npotupouHoe obopynoBanue (E.5.8). Takoe 060pynoBaHue ciieyeT TIATEIBHO OYHIIATH /10, U TIOCTIE
WCIIOJTb30BaHMSI.

F.4.3 Ctanbl, A1BepH, BHITSKHbIE PellIeTKH, OKHA H BEPTHKAJIbHbIE TOBEPXHOCTH

[Tpu BEHIIOJTHEHUH TEXHOJIOTHIECKOTO MPOIIECCa B YHCTHIX 30HAX C OTHOHAIPABICHHBIM MTOTOKOM
BO3/yXa HE JIOIYCKAaeTCs MPOBOIUTH YOOPKY MOBEPXHOCTEH, HAXOAAIIMXCS JI0 WM HAJI TIPOYKTOM TI0
HAIPABJICHUIO JIBIKCHUS ITOTEKA BO3yXa. Takue MOBEPXHOCTHU CIIEAYEeT OUUIIATh TOJIBKO B
OCHAIIICHHOM COCTOSIHUY YMCTOTO TIOMEIIEHUS HIIH MTOCIIE TOTIA KaK MPOAYKT yAaJieH U3 3TOM 30HbBI W
VKPBIT. 3arpsi3sHEHUsS! YIAISIOTCS CIISIAATBHBIMA Call()eTKaMH FITH BATUKAMH.
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Br16op MeToia yOOpKM 3aBUCHT OT TPEOOBaHUH K UUCTOTE M KOH(UTyparmu 00pabaThiBaeMbIX
noBepxHocTel obopynoBanus. Kak npaBuio, yoopKy NOBEpXHOCTEN IPU BBITOJTHEHUHT
TEXHOJIOTHYECKOI0 MPOLIecca JA0MYCKAETCs MPOBOAUTE U B UUCTHIX TIOMEILEHUSX C
HEOJHOHAIPABJIEHHBIM (TYpOYyJIEHTHBIM) IOTOKOM BO3/yXa.
F.4.4 lloToaxu, nu¢g¢y3opsl ¥ cBeTUILHUKH
B xoz1€e BBINOTHEHNSI TEXHOIOTUYECKOTO MpOoLecca HE A0MYCKaeTcs yOOopKa MOTOJIKOB U JPYruX
KOHCTPYKTUBHBIX 3JIEMEHTOB, PACIOJIOKEHHBIX J0 pabounX MOBEPXHOCTEH M0 HANPABJICHUIO MIOTOKA
Bo3ayxa. Takyro yOOpKy cieayeT NpOBOAUTh B OCHALIEHHOM COCTOSIHUM YHUCTOTO MOMELIECHHUS.
O6padoTka mudPy30poB U ITEMEHTOB KOHCTPYKIIHMH TIOTOJIKA BBITIOJIHICTCS BIKHBIMH CaI(ETKaMH C
COOITIOZIEHHEM Mep TIPEIOCTOPOKHOCTU. B HEKOTOPBIX CiTydasix MOYKET MOTPEOOBATHLCS CHATHE W/WITK 3aMeHa
¢ dy30poB. CBETHIIHHUKHI TIIATEIFHO 00padaThIBAIOTCS caln(eTKON MOCie KaxX 0 3aMEeHBI JIaMIl.
F.4.5 Croabl u ipyrue KpuTu4ecKkue ropu3oHTaIbHble MOBEPXHOCTH
Cronbl ¥ Apyrye noBepXHOCTH 00padaThIBatOTCSl PACCMOTPEHHBIMH BbIILIE METOAaMU. J1J1s1 TOBBIIIEHUS
3¢ hekTUBHOCTH 00pabOTKH MOTYT MCIIOJIB30BaTHCS MOIOIITHE PACTBOPHI, IIPUTOTHBIC JIS STOH IICIIH.
OO6paboTKy ciieIyeT BBIIOJIHATh BIAKHBIMU cal(eTKaMu MOCIIe10BaTEIbHBIMU OTHOHAIIPABICHHBIMU
JBUKEHUSIMH B HAIPaBJICHUH OT 00Jiee KPUTHUECKOHM 30HbI K MEHEE KPUTUUECKOH.
F.4.6 Ctyabsi, MeGeab U JIeCTHUIBI VISl YMCTHIX NOMeLeH il
OTu npeaMeTsl, B T.4. O0KOBbIE IOBEPXHOCTH, AJIEMEHThI KOHCTPYKLIUU U Kojieca, 00padaThIBatOTCs
PaccMOTPEHHBIMHU BBILIE METOAAMU JIBUXKEHUSIMH UCTIOJIb3YEMbIX YOOPOUHBIX CPECTB IO HAIIPABICHUIO
CBEpXY BHU3.
F.4.7 CtaunonapHoe o6opyaoBaHue
[Topsiiox yOopkH MOBEPXHOCTEN CTAIMOHAPHOTO 000PYAOBAHUS IOJIKEH YUUTHIBAThH
MIPEeIPacooKEHHOCTh YUCTOI0 OMEILIEHHS U ITPOIYKTa K 3arps3HeHHio. K craimonapHomy
000pyI0BaHUIO MOTYT IIOJJBOJUTHCS TPYOOIIPOBOIBL, 3EKTpHUuecKkue kadenu u nposoja. Cienyer
MPUHUMATh MEPhI IIPETOCTOPOKHOCTU OT MOBPEKIACHUS UIIM HAPYLLIEHUSI COEIMHEHUM TpyO 1
IIPOBOJIOB ITPU POBEICHUN YOOPKH.
Bo MHOruX ciydasix HOBEpXHOCTHU CTAlIMOHAPHOTO 000PYIOBAHMUS SBIISIOTCSI KPUTUYECKUMHU U1l YUCTOTHI
MIPOAYKTA WM TEXHOJOTHMUYECKOTO Mpoliecca.
J1J1s1 BBIOOPA METOJIOB YOOPKH TIOBEPXHOCTEH 000PYI0BaHHSI UX CIIEIyeT KiacCU(UITMPOBaTh (pa3aessiTh Ha
TPYIIITE).
[Ipu BBIOOpE MeTOAA YOOPKH HY>KHO YYUTHIBATh CIIEAYIOIIEE:
a) BHEILLIHUE TIOBEPXHOCTHU CTALIMOHAPHOTO 000pYI0BAaHUS HAXOAATCA B YUCTOM nomereHun. Ux
00paboTKa BBIMOJIHIETCS] TEMH KE METOAaMHU, KOTOPbIE IPUMEHSIIOTCS JJIsl CTEH, TOPU30HTAIbHBIX U
BEPTUKAJIbHBIX IOBEPXHOCTEM;
B) BHYTPEHHUE [TOBEPXHOCTH CTAlMIOHAPHOTO 000PYIOBaHMS U IOBEPXHOCTHU €T0 Y3JI0B KOHTAKTHUPYIOT C
MIPOAYKTOM UM TEXHOJIOTMUECKUMU 30HaMu. Kak npaBuiio, 06paboTKy 3TUX MOBEPXHOCTEN HENb3s
MIPOBOAUTH JI0 T€X MOP, MOKA MPOYKTHI WM UCIOJIb3YEMbIE B TEXHOJIOTMUECKOM IPOLIECCE KOMIIOHEHTBI
HaXO/JISITCSl BHYTPH 000PYI0BaHUS. DTH IOBEPXHOCTH MOTYT OBbITh TaKXKe 3arps3HEHbl IPOAYKTaMU WU
ocTaTKaMu, 00pa3yIoLUIMMHUCS B X0JIE€ TEXHOJOTHUECKOTO MPOoIiecca, U TPEOYIOT IPUHSITHS CTIELUaIbHBIX
Mep MPEI0CTOPOKHOCTH 10 TPoBeaeHMs 00padoTku. TexHuyeckoe o0cayKnuBaHue U 00pabOTKY y3JI0B
CTaI[IOHAPHOTO 00OPYIOBAHUSI CIIEAYET BBIIOIHSATD IEPUOIMUECKU B IJTAHOBOM HOPSIKE B COOTBETCTBUU C
WHCTPYKIUSAMH TI0 TEXHUIECKOMY o0ciykuBanuto (D.5);
C) KPUTUYECKUE TIOBEPXHOCTH CTALIMOHAPHOTO 000PYIOBaHUS HAXOAATCS B HEMOCPEACTBEHHOM
KOHTAaKTe C MPOJYKTOM WM TEXHOJIOTHYECKUM IpolieccoM. B cBs3u ¢ 3Tum He nomyckaercs o0paboTka
MIOBEPXHOCTEH MPY HATWYKY [TPOIYKTa WM BBIIIOJHEHUH TEXHOJIOTn4ecKoro npoiecca. Cnemyer
pa3paboTaTh MHCTPYKITUH U TPaPUKH TPOBEACHUS YOOpKH (00pabOTKM) B COOTBETCTBUH C TPEOOBAHUAMHU
K YHCTOTE MPOAYKTA WU TEXHOJIOIMYECKOT O Mpoliecca.
F.4.8 Tene:xxku u nepeABU:KHbIE CTOJIUKH
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Tenexxku U CTOJUKHU ciieyeT o0padaThIBaTh MbLJIECOCOM U/UIHU cal(heTKaMU ¢ TPUMEHEHUEM
COOTBETCTBYIOIIMX MOIOIUX CPEACTB JIBKEHUSIMH 10 HAIPaBJIEHUIO CBEpXY BHU3. OOpaboTKy
ClIeIyeT MIPOBOIUTH B MPEAHA3HAUYEHHBIX JJI ATOTO MEPEXOIHBIX W JPYTUX HEKPUTHUUECKUX 30HAX.
Ocob6oe BHUMaHUE CIEAYET YACIUTh YUCTOTE KOJIEC, YTOObI HE JOMYCTUTh 3arpsI3HEHUS T10J1a YUCTOTrO
noMernieHus. DPPEeKTUBHBIM CPEACTBOM yIAJICHUS 3arPA3HEHHUN B 3TUX CIIydasiX SBISIFOTCS JIMIIKUE
KOBPUKU (JIOPOXKKH).

F.4.9 OnacHble 30HbI

C 1enbio ycTpaHeHHsI ICTOYHUKOB OIIACHOCTH CJIEYET JI0 Hayasla YOOPKH BBINOJHUTE ONEPALIUH,
[IPEAYCMOTPEHHbIE ITPaBUIIaMU TEXHUKH Oe30macHOCTH. locie 3Toro BBINOJIHAETCS OUUCTKA
nmoBepxHoctei B cootBercTBum ¢ F.4.1 - F.4.11.

F.4.10 Ilepexoanbie ckaMbH, 0exkAa, MKaA(bI U Ipyrue NPUHAIJIEKHOCTH

O dexTUBHBIM METOJOM YJaJIEHUs 3arpsi3HEHUS ABJISETCS BaKyyMHasi yOopKa ¢ Mociieayromien
obpaboTkoit canderkamu. [lIkadsr cnemxyer neprogudaeckn 0CBOOOKIATH I IPOBEACHNUS B HUX
yOOpKH.

F.4.11 EmkocTH 11 0TX0/10B

J11s1 3a11UThI MOBEPXHOCTEW €MKOCTEH (KOHTEHHEPOB) U yI00CTBA yIaJeHUs U3 HUX OTXOJIOB CIEIYET,
HCII0JIb30BAaB IJIACTUKOBBIE MAKEThI, BKJIAJIbIBAEMbIE BHYTPb KOHTEHHEPOB. OTXObI ClIEIyeT BOBPEMSI
yAaJsATh, HE IOMYCKas epernoIHeHus KoHTelHepoB. He normyckaercst BBIHUMATh IJIACTUKOBBIE MTAKEThHI U3
KOHTEHHEPOB BOJIM3M KPUTUUECKUX 30H. [Ipeke uem yaanuTh nakeThl ¢ 0TX0JJaMU, KOHTEHHEPHI
CJIEIyeT NEPEHECTU B HEKPUTHUECKYIO 30HY. DTO BBIIIOJIHAETCS B MOPAJKE, IPETyCMOTPEHHOM
MHCTpYKLMEH (HarpuMep, B KOHILE Kax 0l cMeHbl). [laker crnemyer ynanuTh u3 KOHTEHHepa U, IpU
HEOOXO0IMMOCTH, 00paboTaTh €ro 0 BO3BpAILCHHS HA TIPEKHEE MECTO.

F.4.12 Jlunkue KOBPUKA U NOKPBITHS JJIS YNCTHIX NOMeIeHH I

B Teuenue pabodero aHs clieAyeT peryisipHO OYMIIATh JIMIIKUE KOBPUKH U MIOKPBITHS JUISl YUCTHIX
nomernienuil. CienyeT nNpoBOAUTh PEryIsipHOE 00CIYyKMBaHUE JIUIIKUX KOBPUKOB U MOKPHITUI B
MOPSIJIKE, YCTAHOBJIEHHOM MHCTPYKIMEH n3rotoBuresisi. Creryer NpoBOANUTh JOCTATOYHO YacTYIO
00pabOTKy JIMIIKUX KOBPUKOB JUTUTEIHHOTO HCIOIb30BaHus. [lociie BnaxxHOl yOOpKH peKOMEHTyeTcs
YAAJTUTh HACYXO OCTATKH BJIary U 3arpsi3HEHUN K OJJHOM U3 CTOPOH KOBPUKA C IOMOIIbIO PE3UHOBOTO
(TTaCTUKOBOTO) JIE3BUSA, Ha/IeBaeMOTO Ha IBaOpy. JIJist 3Toi 1enu MOKHO TaKkKe UCTOJIb30BaTh BIAXKHYIO
yOOpKY € OMOIIBIO MOIOIIETO MbUIECOCa.

[Tocne ucnonb30BaHMs OTHOTO U3 CJIOEB MHOTOCIIOMHOTO KOBPUKA CIEAYET MEJUIEHHBIMH U
OCTOPOYKHBIMU JBMKEHUSIMU MPUTIOHSTH BEPXHUHN CIION C YEThIPEX YIJIOB, CKAaTaTh K CEPEIMHE KOBPUKA
U YAIUTh.

F.5 Cneuunanbnasi 00padoTka nmoBepxHocTei

F.5.1 O6uue nosoxxeHus

B oTaenpHBIX ciiydasix TpeOyeTcsl BBIIOJIHATh CHEHHUaIbHYI0 00pab0TKy NOBEPXHOCTEN MIIM HAHOCUTh
Ha HUX JIOTIOJTHUTEIbHbIE IOKPBITHS, HE IPETYCMOTPEHHBIE U3TOTOBUTENEM 3TUX IOBEPXHOCTEM.
HecmoTps Ha TO, 4TO 3TH MEpbI MOTYT YIYUIIUTh 3aIUTY IPOIYKTA, UX CIEAYET TIIATEIbHO
aHaJM3upoBaTh. He ciemyer BHINOJHATE CENUAIbHYIO 00pabOTKy MOBEPXHOCTEN YHUCTOTO
nomeleHus. Takue NOKphITHS U3MEHSIIOT CBOU CBOICTBA CTEUEHUEM BPEMEHU U MPUBOJAT K CHIKEHUIO
yYpOBHS 4UCTOTHL. KpoMe Toro, eciv 3Tu MOKPBITUS HE 00CTYKUBATh B JIOJKHOM MOPSAKE, TO OHU MOTYT
YXYALIUTH CBOMCTBA MPOJIYKTa U BHECTU 3arpsiI3HEHUS], KaK B caM MPOAYKT, TaK U B TEXHOJOTHYECKHUM
npouecc. C 1enbio UCKIIIOYEHUS! OTPULIATENILHOTO BIUSHUSA HA YPOBEHb YUCTOTHI TAKUE TOBEPXHOCTU
CIIEyeT PETYISPHO MPOBEPATH UM OCMATPUBATh.

JIoJKHBI OBITH PEIYCMOTPEHBI MEPBI, O3BOJIAIOLIME YCTPAHUTh OTPULIATEIILHOE BIUSIHUE TaKUX
ITOKPBITUH.

F.5.2 AuTtucraruuyeckas o0padoTka

AHTHCTaTUYECKHE MaTepHaIbl IPUMEHSIOTCS C LIEJIBIO MPEJOTBPAILICHHS HAKOILJIEHUSI 3apsii0B
ANEKTPOCTATHYECKOT0 AJIEKTPUUECTBA Ha MOBEPXHOCTAX. OOpabOTKy MOBEPXHOCTEH aHTUCTATUYECKUMU
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MaTepuajaMu ClieyeT BhIMOJIHATH TIIATEIbHO U aKKypaTHO. HapyieHue 3Toro ycinoBusi MOXeT
IIPUBECTHU K HEOJHOPOHOCTH MOKPBITHSL, 00pa30BaHUIO OCTATKOB MCIOJIb3yEMbIX MaTEPHUAIIOB,
KOTOpbIE MOT'YT ObITh HICTOYHUKAMHU 3arps3HEHUS.

Jlig 3¢ deKTUBHON 3a1UThI HOKPHITUE JTOJDKHO UMETh JOCTATOYHYIO TOJILUHY U B TO %€ BpeMs ObITh
JOCTaTOYHO TOHKUM, YTOOBI HE JIOIMYCKaTh OTCJIOCHHUS U BblIeIeHHs yacTull. Bo MHOTHX ciydasx
AHTHCTATUYECKUE CBOMCTBA MOBEPXHOCTENW MOT'YT 00ECIIEUMBATHCS 32 CUET MOBBILICHUSI BIAXKHOCTU
MPUTOYHOIO BO3yXa.

F.5.3 de3undexuus

TmarenbHas yoopka MoMeleHUi criocoOCTBYET yaalleHHI0O MUKPOOHBIX 3arpsisHeHui. B psne ciyyaes
TEXHOJIOTHS IIPOU3BOJCTBA U HOPMATUBHBIE IOKYMEHTHI B IOTIOJIHEHUE K YOOPKE YHCThIX TOMEILEHUI
TpeOyIOT poBeaeHUS 1e3uH(eKIH. [l KaXI0r0 YUCTOro MOMEILEHUs CIelyeT BhIOpaTh
HE00XoauMoe Ie3UH(DUIMPYIOIIEE CPEICTBO U OIIEHUTH €ro APPEKTUBHOCTD.

O hexTUBHOCTH AC3UH(DUITMPYIONIETO CPEACTBA 3aBUCUT OT €T0 THIA, KOHIICHTPAIIUH, TEMIIEPATypPhI
pacTBopa U BpeMeHU 00paboTku noBepxHocTu. Hekotopele ne3uHduumpyrounme cpeacTsa MoryT
MIPUBECTH K MOBPEXJICHUIO TOBEPXHOCTEN YMCTBIX MOMELICHUH (HallpUMep, HEpKaBeoLel cTanu
COEIMHEHUSIMH XJIOpa), €CJIU UX HE YIAIUTh HA/JIekKaIUM 00pa3oM, a TakKe MOTYT ObITh TOKCHYHBIMU
IIPY OCAKJEHUH Ha MPOAYKT. Kpome Toro, Ha MOBEPXHOCTSAX MOTYT OCTaBaThCsl TOKCUYHbBIE U3JIUILKH
Ne3uH(UIUPYIOLUIUX CPelCTB. B cBs3u ¢ 3TUM MOXeT NoTpeOoBaThHCs TIIATEIBHOE OII0JIACKUBaHHE
noBepxHocTel. [Ipyu HenmpaBUIIBHOM HCTIOIB30BAaHUU JE3UH(DULIUPYIOLIUX CPEJICTB OHU MOT'YT OKa3aTh
BpEAHOE BIMSHHUE HA TIEPCOHAL

F.6 IlepconaJi, BEINOJHAOMUN YOOPKY

[Tepconan, BRITOTHSIONNN YOOPKY YUCTHIX MIOMEIIEHUM, TOJKEH TPOUTH 00YIeHHUE TIO CTICIIHATBHON
nporpamme. Kaxapiit BuJ paboT 1o yOopKe J10JIKEH BBIITOIHSITHCS OIPEICIIEHHBIM IEPCOHATIOM,
JOTIYILIEHHBIM K 3TUM padoTam. Bo MHOTuX citydasix yOOpKY YMCTBIX TOMEILIEHU I BBITOTHSIET
crienuaIbHbIA nepcoHan. OnepaTopbl TEXHOJIOIMYECKOTO MpoLecca, MPOLIeIIINe HE00X0AUMOe
oOyueHue, MOTYT BBIIOJHATH 00pabOTKY OBEPXHOCTEN HA CBOEM pabodyeM MecTe.

F.7 MucTpykuuu no yoopke

F.7.1 Pazpadorka MHCTpYKUI UM

[Ipu pazpaboTke HHCTPYKUUHI 1O YOOpPKe CIeAyeT YUUTHIBATh KJIACC YUCTOTHI IOMEIICHUS U
MHTEHCUBHOCTD €r0 3arpsizHeHus. PermaMeHT yoopku JomkeH oOecrieunBaTh MO IepKaHne 3aJaHHOTO
KJIacca YMCTOThI B iomeleHuu. [lepen pa3paboTkoil periaMenTa ciiefyeT BbIIOJIHUTh aHaIu3
3arpsizHeHui nosepxuocteil. CoctaB padOT MPH BBIOJHEHUH €KETHEBHOMW, €KEHEIeNTbHOM U IPyrux
BUJIOB YOOPKH 3aBUCHUT OT BBIITYCKAaEMOM MPOIYKIIMH U TEXHOJIOTUUECKOTro Iporiecca [20].

[Ipu pa3paboTke HHCTPYKLUI CIIETyeT:

a) KiaccuuuupoBath (pa3AeaUTh HA IPYIIbBI) MIOBEPXHOCTH HA KPUTUYECKHE, 00LIME WU APYTHUE;
b) onpenenuts 3¢ heKTUBHBIN METOT YOOPKHU ISl TOCTHKEHUS TPEOYEMOTro YPOBHS YHCTOTHI;

C) OIIPENIENIUTh NEPUOTUYHOCTh YOOPKHU ISl TIOBEPXHOCTEN KaXKJI0r0 BU/IA C YIETOM TPeOOBaHUM K
YHUCTOTE;

d) onpenenuts onepanyu o yoopke, KOTOpble MOTYT BBIIOJHITHCS B XOJI€ TEXHOJOTHUECKOTO MPOIecca;
e) pazpaboraTh rpaduk yOOopKH;

f) onpenenute, kakue paboOTh O YOOpPKE BBHIMOIHSIOT ONEPATOPHI, pabOTaIOLIME B IPOU3BOJICTBE, a
KaKHe - CIeUalIbHbII MepCOHAN, 3aHUMAIOLIHICs yOOPKOii;

g) BbIOpaTh yOOpOUYHBbIE MaTepHalibl, 000PYI0BaHHUE, MOIOLIHE U JE3UH(PULIMPYIOIINE CPEACTBA;

h) npoBecT 00yueHue nepcoHaa, KOTOpbIil OyJeT 3aHUMAaThCsl YOOPKOii;

1) cO3/1aTh YCJIOBHSI XPAHEHUS MOIOIIMX U I€3UHPUIHUPYIOIIUX CPEICTB;

J) OTIPENENUTh METO bl KOHTPOJIS YUCTOTHI U MEPHI 10 YCTPAHEHUIO OOHAPYKEHHBIX OTKIOHEHUM;

k) cuctemMaTu3upoBarh BCIO TOKYMEHTALIMIO U PETJIAMEHTHI, 4YTOOBI UMH ObLIO YZ0OHO MOJIb30BAThCH, a
TaKKe CBOEBPEMEHHO BHOCUTb U3MEHEHUS MPH [1EPECMOTPE JOKYMEHTALIUU.

F.7.2 llepuoanyHocth YOOPKH
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BosbimHCTBO oneparmii o yOopKe JI0KHBI TPOBOAUTHCS PETYIISIPHO B COOTBETCTBUM C IPaKOM U Yepes3
KOpPOTKHE MPOMEXYTKU BpeMeHH. HekoTopelie onepaiuu, CoriiacHo perjiaMeHTy, He TpeOyIOT 4acToro
npoBenieHus. OTaenbHbIE ONepaliy HE IPEeyCMaTPUBAIOTCS IPa(UKOM, HO OHU JIOJKHBI
BBITIOJTHATHCS TIPH HAPYIIEHUSX YPOBHS YMCTOTHL. Huke mpuBeneHbl peKOMEHIAIMH 110 TIEPHOIMTIHOCTH
MIPOBEICHNs YOOPKH pa3IMyHbIX BUIOB. [lepuoauuHocTh yOOpKH clieyeT KOPPEKTUPOBATh C YUETOM
0COOEHHOCTEN KOHKPETHBIX YUCTHIX TOMEIIEHUH, OLIEHKH pUcKa U 3()(HEKTUBHOCTU YOOPKH.

F.7.3 Texymas yoopka

Texkymias yoopka BKIIIOYaeT B ce0s1 JOCTATOYHO YaCTOE BHIIOJHEHHUE BCEX PadOT, HAIPABJICHHBIX HA
CHIDKEHHE pPUCKA IEPEHOCca 3arpsI3HEHUS K KPUTHUECKUM MOBEPXHOCTAM. B 3aBUCUMOCTH OT OLIEHKH
pHucKa yOopKa MOXKET MPOBOJUTHCSI HECKOJIBKO pa3 B JIEHb WM OJIMH Pa3 B HECKOJIbKO JHEN. B
Te4eHHe paboyero BpeMEHU MOTYT BBIIIOJHATHCS PAa3IMYHbIE ONEpaLly 110 YOOpKE; yAajIeHHe
OTX0JI0B, YOOpPKa I10JIa IbIJIECOCOM UJIU IIBAOPO B MOMEILEHUSAX JUIsl IEPE0IeBaHuUsl, MaTepUaIbHbBIX
LIUTI03aX U KOPHUJIOPax, a Takke yOopka nmoBepxHocrell canderkamu. B 3aBucumMoctu oT cTeneHu
KPUTHUYHOCTH BBITIOJIHAEMBIX B HEM OIlepaliii, TEXHOJOTHYECKOI0 MpoLecca U MPOyKTa MOKET
noTpeboBaTbcst pa3paboTKa OTJENbHBIX HHCTPYKUIUHN JJIs KaXKJ0r0 YHUCTOTO OMELIEHUSI.

Y0opka BO3AYIIHBIX [IUTFO30B U 30H JUIS IEPEO0IEBAHNUS JI0JKHA BBIIOIHATHCS, 110 KpaiiHeil Mepe, 01uH
pa3 B JeHb. BBy BBICOKOI aKTUBHOCTHU MPOXO/IAIIETO Yepe3 HUX MEPCOHANA B 3TUX MOMEIICHUSIX
MOTYT CKaIIuBaThcs 3arpsizHeHus. C 1enbio noaepxkanus TpeOyeMoro ypoBHs YUCTOTHI U
YMEHbIIEHHsI OITACHOCTHU NIEpeHOca 3arpsi3HEHUI B UUCTOE MOMENIeHHE YOOpKa UX J0KHA BBITIOJIHATCS
yaiie, 4eM yOopka Mpou3BOACTBEHHbIX TOMEIIEHHUH.

Tekymas ydopka MOBBIIIAET YPOBEHb YACTOTHI M B YUCTHIX MOMEIIEHUX 0011ero Ha3HaueHus. [lpu
3TOM CJIETYET BBITMOJHATH THIATEIBHYI0 YOOPKY 1IBaOpoii u melaecocoM coryacho F.3.3 u F.3.4.
O6cnyxuBanue (OYMCTKY) KOBPUKOB Y JIMTTKUX TIOKPBITHA JIJIS1 YMUCTHIX TIOMEIIEHUH CIITyeT BBIIOIHSTh
coryiacHo F.4.12, Ho wariie, 9To0bI MPEIOTBPATUTD IEPEHOC 3arPSI3HEHHI B YUCTOE TIOMEIICHHE.

F.7.4 llepuoauyeckasi yoopka

[ToBepxHOCTH, AJI1 KOTOPBIX TEKYIasi yOOpKa He IPeIyCMOTPEHA, MOAJIeKAaT NEPUOANYECKON YOOPKe.
Mosxet noTpedoBaThCsl MPUHATHE CHEIHUAIBHBIX MEp MPEIOCTOPOKHOCTH, YTOObI HE HAHECTHU BPE]l
MPOIYKIIMH NIPU IPOBEICHUH YOOPKH.

MHorue moBEpXHOCTH CJIETyEeT YOHpPATh €KEeHEIETbHO (HEe pexxe 0JTHOTO pa3a B 7 cyT.). [lpu
IIPOBEJICHUU YOOPKU MOXKET NOTPEOOBATHCS YKPBITh MPOAYKT WIIM IEPEMECTUTD €r0 B APYTYIO 30HY.
Y6opka moBEepXHOCTEH, KOTOPBIE MPEICTABIISIOT MEHBIITUI PUCK, MOKET BBITOJIHATHCS C OOJIBIICH
MEPUOMYHOCTBIO (pexe). Takue Bubl yOOPKH MOTYT BBIIOJIHATHCS OJAMH pa3 B MECSI HJIN Yepe3 elle
0oJbIINE TPOMEXKYTKU BpeMeHH. Pa3nuuue B nepuoAUYHOCTH YOOPKH JIOJDKHO OBITH OTPAKEHO B
periameHTe yOOpKHu.

Crnenyet npeaycMOTpPETh TakkKe MPOBEACHNUE TeHEPaIbHON YOOPKHU Ka)0ro MoMelieHus (0T HOToJIKa
JI0 TIOJIa) ¥l BKJIFOUUTH €€ B peryiaMeHT. | eHepanbpHoil yOOpKe MO JIeKAaT TaKKE 30HbI XPaHEHUS,
o0cIy>KMBaHUsl, TPYOOIIPOBO/IbI U Y3J1bI KperuieHus. ['eHepanbHyto yOOpKy cieyeT MpoBOIUTh BO BpeMs
JUTUTENbHBIX [1EPEPHIBOB B pabOTE UUCTOTO MOMEIIEHHS I B BBIXO/IHBIE THU, PA3IHUKU WIH JpyTue
MepHO/IbI IITAHOBOI 0CTaHOBKHU 000pynoBaHus. OcTaHOBKa HENPEPHIBHOPAOOTAIOIINX YHUCTHIX
MOMEILEHUH BO3MOKHA JIMIIb B €AMHUYHBIX CIIy4dasiX, U reHepajabHas yOOpKa B HUX BBINIOJIHSAETCS
penko. B atux ciaydasx TpeOyercs opraHu3anis UHTEHCUBHOW yOOPKH.

F.7.5 Y0opka Bo BpemMsi MOHTaKa, TEXHHYECKOT0 00C/IY:>KHUBAaHHUS MJIM MOCJIE UX 3aBepLIeHUs
VY6opka B X071e MOHTa)Ka YHCTBIX IOMEILIEHUH UTPAET BAXKHYIO POJb B IPEIOTBPALLICHUN
pacnpoCTpaHeHHUs 3arpsi3HEHUN U JTMKBUAALMY UX UCTOYHHUKOB, KOTOPBIE MOTYT BIIOCJIEICTBUN OKa3aTh
OTpULIATENILHOE BJIMSHUE HA SKCIUTyaTalllIO0 YUCTBIX ToMelleHnid. B npunoxxennu D npuBeieHbl
TpeboBaHuUs K YOOpKe IpU TEXHHUUYECKOM 00CTykKMBaHUH, B F.9 npuBeneH npuMep pa3paboTKu 1
odopMIIeHHsI TOKYMEHTAIUHU 10 yOopke, cocTosmuii u3 10 sramnos.

F.7.6 Y0opka npu aBapuiiHbIX CUTyalusiX
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Crnenyet npeaycMOTPETh MEPHI 3aIIUThI YUCTOTO MOMEIICHUSI, TEXHOJIOTMYECKOT0 Ipoliecca 1
MIPOJIYKIIMM Ha CIIy4ail 3HAUUTENIbHOTrO BeIOpoca 3arpsa3HeHnil. CriennanbHble HHCTPYMEHTHI U
MaTepualibl IOJLDKHBI HAXOJUTHCS B COCTOSSHUM TOTOBHOCTH Ha clly4dail BO3HUKHOBEHUS JIF000H onacHou
cuTyauu. PaboTsl B 30HE pUCKa JIOJKHBI OBbITH IPUOCTAHOBJIEHBI /10 TEX MOP, [T0Ka HE OyaeT
BOCCTAHOBJIEH TPeOYEeMbIil YpOBEHb YUCTOTHI.

CrienunanbHasi yOOpka IpUMEHSIETCS B CIydasiX:

a) HapyLIEHUs YUCTOThI OKPY>KaroIIeH cpepbl (HalprMep, pacchlllaHhe OTXO0B, MPOJIUB KUIKOCTEH, OTKa3
OCHOBHOT'0 000py/10BaHus, pa3pylIeHUe NpoayKTa, OM0JI0ruueckas OnacHOCTh U IIp.);

b) HeaddexkTuBHOCTH TeKylIel yOOPKH U MOBBILLIEHUS YPOBHSI 3arpsI3HEHUH 0 HETOMYCTUMBIX
3HAYCHUU;

C) MOKa3aHUM KOHTPOJIbHBIX MPUOOPOB O HEOMYCTUMO BBICOKOM YPOBHE 3arpsi3HEHUSI 000py10BaHUSI.
[Ipy HanMuMy prcKa 3arps3HEHUs CIeIyeT IPeKpaTUTh paboTy JI0 TEX MOp, IOKa YPOBEHb 3arpsi3HEHUM He
JOCTUTHET JJOMYCTUMBIX 3HAUEHUH.

F.8 KonTpous 3¢ppexTuBHOCTH YOOPKH

F.8.1 3arpsizHeHue yacTunamu

[Tocne mpoBeneHNs: yOOPKU MOKET MOTPEOOBATHCS MTPOBEPKA YUCTOTHI 000PYA0BAaHUS, TPUOOPOB U
MOBEpXHOCTEN yrcToro nomenieHus. [lonb3oBaTens HECET OTBETCTBEHHOCTh 32 BEIOOP HEOOXO0IMMBIX
MeTO0/10B KOHTpoJIs1. ClieayeT onpeneauTh MoKa3aTean YUCTOThI A7 KaX10H OBEPXHOCTH (3JIEMEHTA),
BIIUSIIOLIME HA MPOJYKT UM TEXHOJIOTUYECKUH TPOLECC, TPOBOJUMBIN B YHCTOM MOMEUICHUH, U
npeiebHble 3HAUYEHUS 3TUX MOKa3aTeleH, ONpeiesieMbIX 0JIb30BaTENIEM 10 pe3yabTaTaM KOHTPOJIS
qucTOThl. CleayeT onpeneanTb METO bl TEKYIEro KOHTPOJISI YUCTOThI U TPOBOJAUTH 3TOT KOHTPOJIb B
X0J1e IKCIUTyaTalluy YucToro noMmemenus [21, 28, 31].

OrneHka YUCTOTHI TOBEPXHOCTEN MOKET BBITIOJIHATHCS BU3YaJIbHBIM OCMOTpOM. I1pu 3TOM KpyIiHbIe
3arps3HEHUs1 MOT'YT ObITh OOHApYKEHbI 0€3 MPUMEHEHUS YBEIUUYUTEIbHBIX IPUOOPOB.

[Ipu BU3yanpHOM OCMOTpPE MOTYT HCI0JIb30BATHCS HCTOYHUKU OEJI0TO CBETa BHICOKOM MHTEHCUBHOCTHU
WM YIbTPaprOJIETOBOTO U3JIy4EHUs], HAPaBIIIEMOTO O] YTJIOM K TIOBEPXHOCTH.

J171s1 IpOBEpKU YMCTOTHI MOTYT UCIIOJIb30BaThCs YHCThIE cainderku. [Ipu oOHapyxeHun Ha canderke
KPYIHBIX YacTHLl yOOPKY CIIEyeT MPOJIOJIKUTD.

Jliis o6HapyXeHUs 3arps3HEHUI HEKOTOPBIX BUJIOB MOT'YT UCIIOJIb30BAaThCS LIBETHBIE CaI(ETKU.
Moryt Takke IPUMEHSTHCS U JPYTrue METOIbI:

a) KOHTPOJIb C TIOMOIIBIO JIeHTHI [30];

b) koHTpOJE IPUOOpaMu OOHAPYKEHUS YACTHI] HAa IOBEPXHOCTAX [27].

IIpumedanue - JlONOTHUTETHHBIE METOJIBI KOHTPOJISI YUCTOTHI TOBEPXHOCTEN paccMoTpensl B [10; 27, 28; 31 - 33].

F.8.2 Ouenka MUKpPOOHOJIOrMYeCKOM YUCTOThHI

OneHka MUKpOOHOJIOTMYECKOM YNCTOThHI OMEIIEHUS BBITIOJHAETCS PA3INYHBIMUA METOIaMHU.
Haubonp1iee pacnpocTpaHeHNE MOy IHIIH:

a) METO/Ibl KOHTAKTHBIX IJIACTHH (U151 IJIOCKUX TIOBEPXHOCTEH );

b) MeTo]1 CMBIBOB (11 HEPOBHBIX TOBEPXHOCTEN ).

F.9 Y0opka uMCcTBIX NOMelleHUii IPH MOHTAKe

MoHTax 4MCTOTO MOMEIIEHHSI BBIIIOJIHAETCS MO dTanaM. B 3aBUCMMOCTH OT KOHKPETHBIX TpeOOBaHUI
MO>KHO MCIOJIb30BaTh MPOTpaMMy IUIAaHUPOBaHUs padboT, cocrosyto u3 10 3ranos.

Ha ee ocHOBE MOKHO IJIaKMPOBATh MIPOBEACHUE YOOPKH C MOCIEIYIOIUM JOKYMEHTAIbHBIM
odopmiIeHHEM Ha pa3nudHbIX dTanax MmoHTaxa (MCO 14644-4, npunoxenue E).

Ta6muma F.1 - Dranbel yOOpKH YHCTOTO MOMEIIEHUS PYU MOHTAXKE

Oran ens OTBETCTBEHHOCTh Meron Kpurepuit
1 Y6opxka npu VY nanenue nbuUd U Hcnonuautens. Yo6opka neuiecocom | Yncrora npu
JIEMOHTa)KE CTaphIX MIPEIOTBpAIICHHUE €€ [Ipu orcyrcTBHM BU3yaJIbHOM OCMOTpE
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HaKOILJICHHUS B MECTaXx,
TPYAHOMOCTYITHBIX JIJISt

OITBITA 110 yOOpKe
YHUCTBIX TIOMEIICHHU T

pabotax (Hampumep, yOopku IesIecoo0pa3Ho
MIPU MOHTa’)Ke KapKaca MIPUTIIACUTh
TIOMEIIeHUH) CHELNAIICTOB
2 Y6opka npu VY nanenue Wmnxenep no VYo6opxka neuiecocoMm; | Uncrora npu
MOHTa)KE€ MH)KCHEPHBIX | 3arps3HEHUI, MOHTaXY ybopka BU3YaJIbHOM OCMOTpE
cucTeM 00pa3yomuxcs Ipu TpyOOIIPOBOIOB U
MOHTaXe apMaTyphbl BIIQYKHBIMHU
3JIEKTPOOOOPYIOBAHUS, canderkamMu (CBEpXy
BOJIO- M T'a30IIPOBOAA U BHU3).
Ip. Jpyrue merons
3 Y0opka B HauanbHOU | Y lalieHne BUAUMBIX [Hoapsanuuk, VYo6opxka neuiecocoMm; | Uncrora npu
CTaJ 1 MOHTaXa 3arps3HEHUN C BBINOTHSIOIIHI ybopka BU3YaJIbHOM OCMOTpE
MIOTOJIKOB, MECT yoOopKy TpyOOIIPOBOIOB U

YCTaHOBKH (DHIIBTPOB,
CTEH, I0N1a U Ip. HocIe
3aBepIIEHUs] MOHTaXa

apMaTypbl BIAKHBIMU
cangerkamu (CBEpXy
BHU3). 3amuTa noja
BPEMEHHBIM
YKPBITHEM (TIpH
HEOOXOANMOCTH)

4 TToaroroBka K

VY nanenue 3arps3HeHUs

Huxenep no

Y6opKa MbIIIeCOCOM;

[IpoBepka npu

MOHTaXy C BO3/IyXOBOJIOB JI0 MOHTaXYy U yOOpKa BIaKHBIMU TIOMOIIIX YUCTOU
BO3yXOBOJIOB MOHTaXa. MOJPATIHK, cangerkamu (cBepxy | canderku

Pexomennyercst BBINOTHSIOINI BHU3)

co3zaHue yOOopKy

THIOJIOXKUTETBHOTO

nepenaja AaBJIeHUs
5 Ybopka nomemnieHuii | Y0opka MOTOJNKOB, [Hoapsanuuk, Y6opka BIaKHBIMH [IpoBepka npu
riepe; MOHTaKOM CTEH U ToJa BBINOTHSIOIHI cangerkamu (CBEpXy | IOMOIIH YUCTOU
BO3/IYUIHBIX (pUIBTPOB yOOpKy BHU3) canpeTku

6 Monraxx HEPA n VY nanenue Crienpaucr no Ouncrka (o0padotka) | [IpoBepka mpu
ULPA ¢unbtpoB 3arps3HEHUH, BEHTWJISIIIUM YUCTHIX | BCEX MOBEPXHOCTEMN TIOMOIIIN YHUCTON
BO3HUKIINX MPU TIOMEIIEeHUH cangerku
MOHTaXe
7 Hananka cucteM VY nanenue Crenanuct no [Iponyska [IpoBepka npu
BEHTUIISILIUY U 3arpsi3HEHUN U BEHTWISILIUM YUCTHIX | HIOMEIICHUH YUCTHIM | IOMOIIY YUCTOMN
KOH/IUIIMOHUPOBAHUS | CO3IaHUE TIOMEIIEeHUH BO3yXOM cangerku
MIOBBIIIEHHOT O
JTaBJICHUS
8 BriBoz uncToro VY nanenue CrenanbsHO Y6opka BIaKHBIMH [IpoBepka npu
MIOMEIIIEeHUs Ha 3arpsi3HEHUH B MIOJT OTOBJICHHBIN cangerkamu (CBEpXy | IOMOIIH YUCTOU
3a/laHHBIN KJ1acc TIOCJIE/IOBATENIFHOCTH: | [IEPCOHAN 10 YOOpKE | BHU3) cangerku

YUCTOTHI

MTOTOJIOK - CTEHBI -
000py/I0BaHHUE - TIOI

YHUCTBIX MIOMELICHUH,
MIOBEJICHUIO U
BBITIOJIHEHUIO
JIECTBYIOIIUX HOPM

9 Attectanus IIpoBepka Wmxenepsl o Kontpomns Pe3ynbpTaThl 1OMKHBI
COOTBETCTBHS YUCTOTO | MOHTaXy U 3arpsi3HEHUH B COOTBETCTBOBAThH
[IOMEIICHUS POEKTY. | aTTeCTallUH BO3yX€ U Ha MIPOEKTY
[Ipuemka 3aka3uuKoM MIOBEPXHOCTSX,
CKOpOCTHU
BO3/YLIHOIO IIOTOKa,
TeMIepaTypsl U
BJIQYKHOCTHU
10 ExxenHeBHas u [lonnepxanue B PykxoBoauTens Cornacho F.1-F.8 Beimonaenue yoopku

nepuoanvccKkas

ybopka

YHUCTOM IIOMCHICHUH
3aJaHHOI'O KJj1acca

y4acTKa YUCTHIX
TMOMEILEHNN U

YHUCTBIX MOMEUICHUN
10 MHCTPYKIIUH C
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yuctothl. KoHTpOs OTBETCTBEHHBIH 32 y4IEeTOM 0COOCHHOCTEH
MHUKPOOHOIIOTHYECKOH | IPOBECHHE YOOPKH TEXHOJIOTUYECKOr0
YHUCTOTHI U nporiecca u
COOTBETCTBYIOIIAS TpeboBaHuit
00paboTKa YHUCTHIX 3akazumka. Texymmi
MOMeEIIIeHHU KOHTPOITh
OHOITOTUYECKOT0 KPUTHIECKHX
Ha3HAYCHHSI napaMeTpoB

[Ipumeuanu4
1 Bce maTepuaisl 1 000py10BaHHE, UMEIOIINE BRICOKHI YPOBEHBb YUCTOTHI, HATPUMED (DUIIBTPHI, BO3TYXOBOBI H IIP.
(atansl 4-10) AOHKHBI TOCTYIIATh YIIAKOBAHHBIMHU B ITOJTHATHIICHOBYIO IUICHKY WIH (DOJIBTY U OBITh 3aKPBITHIMU C 00CHX
CTOPOH. YTIaKOBKY ClIeJlyeT CHUMATh HEMOCPEACTBEHHO MEPET MOHTAXKOM.

2 Tlpwu BeimonHeHny TanoB 6-10 crnemyeT HajeBaTh OACKIY ST YACTHIX TTOMEIIECHUH.

IIpunoxenne G (cnpaBouHoe)
CaeleHusi 0 COOTBETCTBHH HANMOHAIBHBIX cTaHAApPTOB Poccuiickoii @enepanun cCbUIOYHBIM
MeKTYHAPOAHBIM (PerHOHAILHBIM) CTAHAAPTaAM

Tabmuma A.1
0O003Ha4YeHNE CCHIJIOYHOT0 MEXKTYHAPOTHOTO O0o03HavyeHe 1 HANMEHOBaHNE COOTBETCTBYIOLIETO HAIIOHAILHOTO
CTaHJapTa CTaHJapTa
'OCT HCO 14644-1-2002 Yuctble NOMEIIEHHS U CB3aHHBIE C HUMU
HCO 14644-1:2002 KOoHTponupyemble cpeabl. Yacts 1. Knaccudukarms auctorsl Bo3myxa
(IDT)

['OCT P MICO 14644-2-2001 YucTtble MOMEIIECHUS U CBA3aHHBIE C
HUMU KOHTposupyeMmsbie cpefpl. Yacts 2. TpeGoBaHUs K KOHTPOITIO U
MOHHUTOPHHTY JUIsI IOATBEPHKACHUS MMOCTOSHHOTO cooTBeTCTBUsI [OCT
P CO 14644-1 (IDT)

['OCT P MICO 14644-4-2002 YucTtole MOMEIIECHUS U CBA3aHHBIE C
HCO 14644-4:2002 HUMU KOHTponupyeMmble cpenbl. Yactsb 4. [IpoekTupoBaHnue,
CTPOUTENBCTBO ¥ BBOJ B 9KcIuTyaTauio (IDT)

HCO 14644-2:2001

Bubsmorpagpus

[1] Pierson, M.D. and CORLETT, D.A. Jr.: HACCP principles and applications. New York: Van
Nostrand Rheinhold. 1992

[2] IEC 60812:1985, Analysis techniques for system reliability - Procedure for failure mode and
effects analysis (FMEA). Geneva. Switzerland: Commission Electrotechnique Internationale /
International Electrotechnical Commission

[3] PALADY P.: FMEA. failure modes and effect analysis. West Palm Beach, Florida: PT Publications,
Inc., 1995

[4] IEC 61025:1990. Fault tree analysis (FTA). Geneva, Switzerland: Commission Electrotechnique
Internationale / International Eiectrotechnical Commission

[5] WHYTE, W.: Cieanroom Technology - Fundamentals of Design, Testing and Operation. West Sussex:
J.Wiley and Sons, 2001

[6] IEST-RP-CC027.1:1999, Personnel practices and procedures in cleanrooms and controlled
environments. Rolling Meadows, Illinois: Institute of Environmental Sciences and Technology

[7] AS 2013.1:1989. Cieanroom garments: product requirements. North Sidney: Standards Association of
Australia

[8] IEST-RP-CCO03.3:2003, Garment system considerations in cleanrooms and other controlled
environments. Rolling Meadows, Illinois: Institute of Environmental Sciences and Technology

[9] VCCN-RL-6.2:1996, Cieanroom garments: Recommended practices for choice, logistics and use
of cieanroom garments. Amersfoort: Dutch Society of Contamination Control (Dutch language only)

000 “TCK-urxuHupunr’.603141 r. H. Hoeropoga, yn. lWanowHukosa, 13
T./. (831) 466 46 81; 461 87 06, 461 86 47, 461 86 46



TGK

TCK-MAAKUAMPUAT

www.cleanroom-technology.ru

[10] VDI 2083 part 4:1996, Cieanroom technology - Surface cleanliness. Berlin: Beuth Verlag GmbH
[11] ASTM-D737-96:1996. Test method for air permeability of textile fabrics. West Conshohocken,
Pennsylvania: American Society for Testing and Materials

[12] JIS B 9923:1997. Methods for sizing and counting particle contaminants in and on clean room
garments. Tokyo: Japanese Industrial Standards

[13] ASTM F51-68:1989, Standard methods for sizing and counting particulate contamination in non-
cleanroom garments. West Conshohocken. Pennsylvania: American Society for Testing and Materials
[14] EN 1149-1:1994. Protective clothing - Electrostatic properties - Part 1: Surface resistivity (test methods and
requirements)

[15] IEST-RP-CC022.1:1992. Electrostatic charge in cleanrooms and other controlled environments.
Rolling Meadows. Illinois: Institute of Environmental Sciences and Technology

[16] VCCN-RL-5:1996. Thermal comfort Recommended practices for thermal comfort requirements for
people working in cleanrooms. Amersfoort Dutch Society of Contamination Control. (Dutch language
only)

[17] BS 7209:1990, Water vapour permeable apparel fabrics. London: British Standards Institution 0 ISO
2004 - All tights reseived 43 ISO 14644-5:2004(E)

[18] AS 2013.2:1989. Cieanroom garments: Processing and use. North Sidney: Standards Association of
Australia

[19] IEST-RP-CC005.3:2003, Gloves and finger cots used in cleanrooms and other controlled
environments. Rolling Meadows. Illinois: Institute of Environmental Sciences and Technology

[20] VCCN-RL-6.3:1996, Rules for behaviour in the cieanroom: Recommended practices for
personnel behavior in cleanrooms. Amersfoort: Dutch Society of Contamination Control (Dutch
language only)

[21] IEST-RP-CC026.1:1995, Cleanroom operations. Rolling Meadows, Illinois: Institute of Environmental
Sciences and Technology

[22] JIS B 9926:1991, Test methods for dust generation from moving mechanisms. Tokyo: Japanese
Industrial Standards

[23] IEST-RP-CC023.1:1993, Microorganisms in cleanrooms. Rolling Meadows, Illinois: Institute of
Environmental Sciences and Technology

[24] IEST-RP-CC004.2:1992, Evaluating wiping materials used in cleanrooms and other controlled
environments. Rolling Meadows, Illinois: Institute of Environmental Sciences and Technology

[25] IEST-RP-CC020.2:1996, Substrates and forms for documentation in cleanrooms. Rolling
Meadows, Illinois: Institute of Environmental Sciences and Technology

[26] JACA Number 27:1992. Guidance for cleaning of dean room facilities. Tokyo: Japan Air Cleaning
Association (Japanese language only)

[27] IEST-RP-CC018.3:2002, Cleanroom housekeeping - Operating and monitoring procedures. Roiling
Meadows, Illinois: institute of Environmental Sciences and Technology

[28] VCCN-RL-4:1996, Surface cleanliness: Recommended practices for microbiological and particle
surface cleanliness, and cleaning in cleanrooms. Amersfoort: Dutch Society of Contamination Control
(Dutch language only)

[29] JACA Number 32:1996, Guideline for cleaning of biological clean room facilities. Tokyo: Japan Air
Cleaning Association (Japanese language only)

[30] ASTM E 1216-87:1987. Practice for sampling for surface particulate contamination by tape lift. West
Conshohocken, Pennsylvania: American Society for Testing and Materials

[31] JACA Number 22:1988, A guideline of measuring methods for surface particle contamination. Tokyo:
Japan Air Cleaning Association (Japanese language only)

[32] JACA Number 30:1993. The report of the surface contamination control technology survey
committee. Tokyo: Japan Air Cleaning Association (Japanese language only)

000 “TCK-urxuHupunr’.603141 r. H. Hoeropoga, yn. lWanowHukosa, 13
T./. (831) 466 46 81; 461 87 06, 461 86 47, 461 86 46



i<

TCK-MAAKUAMPUAT

www.cleanroom-technology.ru

[33] IEST-STD-CC1246D:2002, Product Cleanliness Levels and Contamination Control Program. Rolling
Meadows, Illinois: Institute of Environmental Sciences and Technology

[34] VDI 2083 part 6:1996, Cleanroom technology - Personnel at the clean work place. Berlin: Beuth
Veriag GmbH

[35] JACA Number 14C:1992, Guidance for operation of clean rooms. Tokyo: Japan Air Cleaning
Association (Japanese language only)

KiroueBble citoBa: yrcToe IOMEINIEHHE, KOHTPOJIUPYEMBIE CPEeIbl, SKCIUTyaTanus, 000pyI0BaHuE,
yoopka, 00paboTka, e3uHbeKms

000 “TCK-urxuHupunr’.603141 r. H. Hoeropoga, yn. lWanowHukosa, 13
T./. (831) 466 46 81; 461 87 06, 461 86 47, 461 86 46



