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Beenenne

Yuctble TOMEUICHUS U CBA3aHHBIE C HHUMU KOHTPOJUpPYEMBbIE CpeAbl 00eCledrBaIOT
KOHTPOJIb a’pO30JIbHBIX 3arpsi3HEHHI B Mpeiesiax, ONpEeAesIIeMbIX BUIAAMHU JESITEIbHOCTH,
YyBCTBUTEIBHBIMU K 3arpsi3HeHUsAM. KOHTPOJIb MUKpPO3arpsi3HEHU HY>KE€H ISl POAYKIUU U
MIPOIECCOB B TAKMX OTPACIISIX KaK a3POKOCMHUYECKAsI, MUKPOIJICKTPOHHAs, (hapMareBTHIeCKast
Y TIUIIEBask IPOMBILIEHHOCTb, IPOU3BOJACTBO MEAUIIMHCKUX U3JIETUN U 30paBOOXPAHEHHE.

Hacrosimuit  ctangapT BXOAUT B CEPUI0 CTAaHAAPTOB [0 YHUCTHIM TOMEIICHHSIM |
CBSI3aHHBIM C HUMHU KOHTPOJIHPYEMBIM cpeiaM, pa3zpabaTeiBaeMbix Texnuueckum Komurerom
HNCO/TK 2009.

Mexnynapoausiii ctanaapt MUCO 14644-4 (Uuctble mOMEUIEHUS U CBA3aHHBIE C HUMU
KOHTpoaupyembie cpensl - Cleanrooms and associated controlled environments) moaroTosieH
Texunueckum komutretroM MCO/TK 209 1 cOCTOUT U3 CEAYIOMUX YaCTeH:

- Yacts 1. Kitaccudukanms 4ucTOoTH BO3ayXa

- Yactp 2. TpeboBaHMsI K KOHTPOIIO U MOHUTOPUHTY IJIsl TOATBEPIKIECHUS MTOCTOSIHHOTO
cootBeTcTBUS TOCT P ICO 14644-1

- Yactp 3. MeTpoiorusi 1 METO/Ibl HCIIBITAHUN

- Hacts 4. [IpoexkTrpoBaHue, CTPOUTENBCTBO U BBOJI B AKCILITyaTaIUIO

- Yacts 5. DkcmmyaTtanus

- Hactb 6. TepMHUHBI U OIIpEIEICHUS

- Uacts 7. CienpanpHbIe yCTPOICTBA 0OECTIEYEHHS YNCTOTHI.

T'OCT P UCO 14644-4-2002
TOCYJAPCTBEHHBINH CTAHJAPT POCCUMCKOMN ®EJJEPAIINNA

YUCTBIE IOMELEHUS ¥ CBSI3AHHBIE C HUMU KOHTPOJIUPYEMBIE
CPEJBI

Yacte 4
IIpoexTHpOBaHME, CTPOUTEIHCTBO U BBO/I B IKCILTYaTAI[UIO

Cleanrooms and associated controlled environments. - Part 4.
Design, construction and start-up

Jlata BBenenus 2003-04-01
1 Ob1acTh NpUMEeHeHus!

Hacrosimuii cranmapt yctaHaBiauBaeT TpeOOBaHMS K MPOSKTUPOBAHHUIO U CTPOHUTEIHCTBY
(MOHTaXy) YMCTBIX MOMELICHMH, BKJIIOYasi BBOJ B AKCIUTyaTal[MI0 M aTTECTAIHIO, a TaKXe
nepeveHb IKCIUTyaTallMOHHBIX MoKa3aTesei. BoinoiaHeHne TpeOoBaHUM K MPOSKTUPOBAHUIO U
CTPOUTENBCTBY O0OECIEUNBAIOT CTAOMIIBHOCTh NMAapaMeTPOB YHCTOTO IOMEIIEHUS C Y4ETOM
YCIIOBHI €T0 3KCIUTyaTalluu ¥ TEXHUYECKOTO 00CITYKUBAHHUS.

Crangapt npenHa3Ha4YeH JUIsl MPOCKTHBIX M CTPOUTENBHBIX OPraHU3alui, 3aKa3uuKOB U
IIOCTaBUIMKOB YUCTBIX ITIOMELICHUN U BXOIAIUX B HUX 3JIEMEHTOB.

[Ipumeuanue - PykoBoicTBa B OTHOLIGHHMM YyKa3aHHBIX BbINIE TPeOOBaHHH NPUBOIATCS B
npuioxeHusax A-H. JlononantensHas nHbopManus cogepxutcs B cragnaprax cepuu [OCT P UCO 14644.

[IpumeneHne cTaHapTa UMEET CIIeTyIONINe OrPAaHNICHUS:

- TpeOOBaHMUs TOJIH30BATEINS MIPEACTABISACT 3aKa34MK WIHM Pa3pabOTInK TpeOOBaHUl;

- TEXHOJIOTHYECKHE TIIPOIECCHl, KOTOphIE TPOBOIATCA B YHCTHIX ITOMEIICHHSX, HE
paccMaTpHUBaIOTCS;

- TpeOOBaHUs MOXKAPHOW OE30IIaCHOCTH M TEXHUKH OE€30MacHOCTH HE pacCMaTpHBAIOTCS
CIIe/TyeT BBIIOIHATH TPEOOBAHHS COOTBETCTBYIOLIMX CTAHIAPTOB M PABII;

- TEXHOJIOTMYECKHE Cpelbl M YAaJCHHE OTXOJI0B PACCMATPHBAIOTCS TOJIBKO B CBSI3U C UX



HaxXO0KXACHUEM BHYTPH YHUCTBIX HOMCHIGHI/Iﬁ " NCPEMCIICHUAMU MEKAY HUMU,
- TpC6OBaHI/I$I 0 BBOAY B OJKCITyaTallUIO U TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/II-O YUCTBIX
HOMCHIGHI/Iﬁ OTHOCATCSA TOJIBKO K CHGIII/I(l)I/IKC YUCTBIX HOMGHICHHﬁ.

2 HopmaTuBHBIE CCHLIKHU

B crangapre npuBeieHbl CCHUIKU Ha CJIEAYIOIINE CTaHAaPThI:

I'OCT HUCO 10816-1-97 Buobpauusa. KoHTpoiab COCTOSHHS MalIMH IO pe3yJbTaTam
U3MepeHuil BuOpalu Ha HeBpaarouuxces yactsax. Yacts 1. OOuue TpedoBanus

I'OCT P UCO 14644-1-2000 YncTele MOMEUICHNS U CBA3aHHBIE C HUMU KOHTPOJIUPYEMBIE
cpensl. Yacts 1. Kimaccudukanmst 4MCcTOTHI BO3IyXa

I'OCT P UCO 14644-2-2001 YucTtele mOMENICHNs U CBA3aHHBIE C HUMU KOHTPOJIUPYEMBIE
cpenbl. Yactp 2. TpeOoBaHUSA K KOHTPOJIIO U MOHUTOPHUHTY JUIsl HOATBEPKIACHUSI IIOCTOSIHHOTO
cootrBercTBus [OCT P MCO 14644-1-2000

I'OCT P CO 51251-99 ®unbtpel ounctku Bozayxa. Kinaccuduxanus. MapkupoBka

I'OCT P 51402-99 (MCO 3746-95) lllym mammz. OmnpeneneHue ypoBHEH 3BYKOBOM
MOIIHOCTH HMCTOYHHMKOB IIIyMa IO 3BYKOBOMY JaBieHHIO. OpHEHTUPOBOYHBIH METOHA C
MCIIOJIb30BaHUEM U3MEPUTEIBLHON MOBEPXHOCTH HaJ 3BYKOOTPAKAIOLIEHN INIOCKOCTHIO

CHulI 11.01-95 CrpoutenbHble HOpMBI U IpaBuiia Poccuiickoit @enepanun. MHcTpykius
0 TOpsJIKe pa3pabOTKU, COTIACOBaHMSA, YTBEPKIEHHUS U COCTaBE MPOEKTHON HOKyMEHTAIH
Ha CTPOUTEIBCTBO NPEANPUATHN, 31aHUA U COOPYKEHUN

3 TepMI/IHbI H onpeacJaceHus

B HacrosiieM crtanpapte ucnosib3yrorcs TepMmuHbl U onpenenenus nmo 'OCT P MCO
14644-1 v npuBeICHHBIE HUKE TEPMHUHBI C COOTBETCTBYIOIIUMU ONPEACICHUSIMHU.

3.1 xomHaTa nepeoaeBanus (changing room): [Tomenienue, B KOTOPOM EPCOHAT MOXKET
HAJIETh WIH CHATH OJEKAY JJIsl YUCTOIO MOMEUICHUSI.

3.2 yctaHoBKa ouncTKH Bo3ayxa (clean air device): OGopymoBanue s TIOJTOTOBKH U
pacmpesieNieHdss YHUCTOrO BO3AyXa C LEJIbl0 JOCTHKEHUS OIpPEACNICHHBIX IapaMeTpoB
OKPYXKaIOLIEH CPEBL.

3.3 uucrora (cleanliness): CocTossHHMEe TpPOAYyKTa, MOBEPXHOCTH, YCTPOMCTBA, rasa,
XKUAKOCTU M T.I., IPU KOTOPOM 3arpsi3HEHUS HE IPEBBILIAIOT YCTAHOBJIEHHBIM ISl HUX
YPOBEHb.

[Ipumeuanue - BO3MOXHO 3arps3HEHHE YACTUIIAMH; OHO MOXET OBITb OHOJIOTHYECKHM,
MOJIEKYJISIPHBIM U JIp.

3.4 npuemka (commissioning): IlocnegoBaTeNbHOCTh IUIAHOBBIX HWCIBITAHUN U
PEryJIHpOBOK, BBIMOJIHSAEMBIX AJIi BBOJA B AKCIUIyaTallMI0 CUCTEMbl YHCTHIX MOMEIICHUH B
COOTBETCTBUHU C 33/IaHHBIMH TPEOOBAHUSMHU.

3.5 3arpsizHenue (contaminant): Jlro0oe BemecTBO (YacTUIBI, MOJICKYJISIPHBIE W
OMOJIOTUYECKHE CTPYKTYphI), KOTOPOE MOXKET HEOIarompusTHO BIUSATh Ha TPOAYKT WU
porecc.

3.6 HeoONHOHANPABJEHHbIH MOTOK Bo3Ayxa (non-unidirectional airflow):
Pacnipenenenue Bo3ayxa, mpu KOTOPOM MOCTYHAIOMIMM B YUCTYIO 30HY BO3JIyX CMEIINBAETCS
C BHYTPEHHHUM BO3yXOM MOCPEJICTBOM MOJAUU CTPYU MPUTOUYHOTO BO3AyXa.

3.7 vactuua (particle): ITo TOCT P UCO 14644-1.

3.8 mpenduabtp (pre-filter): Bo3aymnslii (QuiabTp, yCTaHOBJIEHHBIA MeEpel APYTHM
(GUIBTPOM C LIETBI0 YMEHBIIICHUS 3aTrPS3HEHUS ATOTO PUIBTPA.

3.9 TexHoJiorm4yeckoe siApo (process core): IIpocTpaHCTBO, B KOTOPOM BBINOJIHSAETCA
TEXHOJIOTMYECKHH MPOLIECC U OCYIIECTBISIETCS CBSI3b IIPOLIECCca C OKPYKarollel cpeoil.

3.10 BBO@ B 3Kcmuyaranuio (start-up): [leficTBus 1o MOATOTOBKE W IEPEBOAY B
HKCIUTyaTallMI0 YUCTOTO TIOMEIICHUS CO BCEMH TMOACHCTEMaMH, BKIIOYAs KOMILJIEKT
JIOKYMEHTAIlMH, HaTn4re 00y4eHHOTO MepCoHala, BCIOMOTaTeIbHBIX CITYKO0 | Tp.

3.11 onHoHanpaBJeHHbIN NMOTOK Bo3ayxa (unidirectional airflow): Koutponupyemsiii




IMOTOK BO3ayXa C ITOCTOSTHHOM CKOPOCTBIO W NPUMCPHO MapaJlJICAbHBIMHU JIMHHUAMHKU TOKA I10
BCEMY NOINIECPCUHOMY CCUYCHUIO YUCTOM 30HEI.

IT puME€dyaHHUC - TloTox BO3yXa TaKOro Tuia HETOCPEACTBEHHO YHOCUT YaCTUIIBI U3 YHUCTOU 30HEL.
4 TpedoBanus

4.1 B mpuBefeHHBIX HIDKE TpeOOBaHMSIX JTaHbl CCHUIKM Ha mpmioxkenus A-H, koTopsie
UMEIOT WH(POPMAIIMOHHBIN XapakTep.

3aKa34yuK U UCIIOTHUTENb IOJDKHBI OMPEICNIUTh U COTJIacoBaTh TpeboBanus 1o 4.2 - 4.18.

4.2 Homep U J1aTa U34aHUs HACTOSILIETO CTaHAapTa.

43 Pomp y4YyacTHUKOB, HMEIOIIUX OTHOIIEHHWE K TPOEKTy (KOHCYJIHTaHTOB,
IPOEKTHPOBIIUKOB, OPHUIIUATBHBIX OPraHOB, 0OCITYKUBAIOIIMX OpraHU3alui 1 Jp.).

4.4 OcHOBHAas 11eNb, TSI KOTOPOH HEOOXOIMMO YHUCTOE MMOMEIIECHNE; BBITIOJHIEMbIC B HEM
olepallid ¥  OrpaHMYEeHHs, OOYCJOBJICHHbIE OKCIUIyaTallMOHHBIMH  TpeOOBaHUAMHU
(mpunoxxenust A, B u D).

4.5 TpeOyeMslii KJacc YUCTOTHI MO B3BEUICHHBIM B BO3/lyX€ YaCTHILIaM MJIM TPeOOBaHUS K
guctote mo [OCT P UCO 14644-1 (mpumMepsl MPUBEICHBI B IPIIIOKEHUH B).

4.6 Kputuueckue napaMeTpbl OKPYXKAarOUIEH Cpelpl B ONpPEAEIEHHBIX TOUYKAX; IPeIeibl
OpenynpexaeHus U JeHCTBUS Il TOATBEPKICHHUS COOTBETCTBHSI TPEOOBaHUSIM;
ucnoaszyemple Meronbl usmepenus ('OCT P MCO 14644-2 u npoext MCO 14644-3 [3];
IpPUMEpPHI IPUBEACHBI B pUiIoxkeHUH F).

4.7 Konuenmusi KOHTPOJIA 3arps3HEHUM, KPUTEPUU KOHTPOJS Ha JTanax aTTecTaluu
MIOCTPOCHHOTO, OCHAIIEHHOTO M 3KCIUTyaTHUPYEMOI'0 YHMCTOTO MOMEHICHMS ISl TOCTHKEHUS
TpeOyeMOro ypoBHS YHCTOTHI (IIPUMEPHI IPUBEICHBI B IPHIIOKEHUU A).

4.8 Metonpl W3MepeHUs, KOHTPOJISI U MOHUTOPHHTA, a TakkKe TpeOyemas TOKYMEHTAIHs
(mpumMeps! ipuBeaeHs! B mpuioxenusx C u F).

4.9 Bxonpl U BBIXOABI AJISl TPAHCHOPTUPOBAHUS 00OpPYyHOBaHUS, HHCTPYMEHTOB, MOJauu
MaTepHalioB, CBHIPbS W TIEpEMEIICHHs IEepPCOHaja BO BpeMs MOHTaXa O000pyJIOBaHHA
(mMpuMephl IPUBEACHBI B MIPUIIOKEeHUH D).

4.10 Bo16op coctosiHuii (IIOCTPOCHHOE, OCHAIIEHHOE U HKCILUTyaTHPYEMOe), IPH KOTOPBIX
3aJJaHHbIe 3HAYEHMSI [TapaMETPOB, BKIIOUAs U3MEHEHHUSI BO BPEMEHHU, JOJKHBI JOCTUTAThCS U
NOJIEPKUBATHCA. METOABI KOHTPOJIA Ul STUX COCTOSIHUM NPUBEEHBI B ITpuiiokeHnu C.

4.11 TIlmaHupOBOYHBIE pEHICHUS YHUCTHIX TMOMENICHUH (TpUMEphl TPUBEACHBI B
npuiiokeHuu D).

4.12 Kputndeckrue 3HaUYCHUS pa3MepoB 000PYIOBaHUS U OTPAHWYCHUS IO BECY, BKIIFOUAS
OTHOCAIIMECS K CBOOOTHOMY NPOCTPAHCTBY (IPUMEPHI IPUBEACHBI B IPUIOKEHUU D).

4.13 TpeOGoBaHHA K TEXHOJOTHYECKOMY TIPOILIECCY, KOTOPBHIE BIHSIOT HAa YHCTOE
HoMelleHue (IpUMephI IPUBEACHBI B puiioxkeHusx B u G).

4.14 TlepedyeHb TEXHOJIOTHYECKOTO OOOpPYAOBaHHUS C TPEOOBAaHUSMH IO YTHIH3ANH
(mpumMeps! puBeaeHs! B npuioxenusx D, E u H).

4.15 TpeOoBaHHS K TEXHMUYECKOMY OOCIYXMBAaHUIO YHCTHIX IOMEIICHUN (TpUMephl
npuBeeHbI B npuioxeHusx D u E).

4.16  Pacnpenenenne  GyHKIMA MO  TOATOTOBKE,  HWCIOJHEHHIO,  HAA30DY,
JOKYMEHTHPOBAHUIO, Kacalolluecss KPUTEPHEB KOHIEMIUM MPOEKTa, pabodero IMpoekTa,
CTPOUTENLCTBA, MPUEMKH, aTTECTALlUH, BKJIIOYAasl IPOBEICHUE UCTIBITAHUN U OoopmileHHe UxX
pe3ynbTaToB (IpUMEPHI IPUBEAEHBI B IpuiIokeHusax E u G).

4.17 OrmpeneneHue W OICHKAa BIWSHHUS BHEIIHEH OKpyXaromed cpenbl (mpuMepbl
MpUBEJEHBI B puiiokeHuu H).

4.18 JlonomauTENbHAS HHGOpMAIHs (MPUMEPHI MPUBEICHBI B IpHIoxkeHun H).

5 IlnanupoBaHue M MPOEKTUPOBAHUE

5.1 IlopsiAiok NIAHUPOBAHHUSA
5.1.1 O6wvem mpoeKkTa yCTaHABIMBAETCS B COOTBETCTBHM CO CTPOUTEIBHBIMH HOpMaMH



(CHull 11.01) u TpeGoBaHUSIMH, NIPEABABIIEMbIMU K YUCTBHIM MMOMEILEHUSAM MPOIYKIUEH U
TEXHOJIOTMYECKMM  mporeccaMm. [lmaH  mpoekrta  (CTaAMMHOCTH  MPOEKTUPOBAHMS)
pa3pabaTbhIBacTCSI M COIJIACOBBIBAETCSA C IOJIB30BATEIEM M JPYTUMHU 3aWHTEPECOBAHHBIMU
CTOPOHAMHU.

5.1.2 Heo0XoauMO COCTaBUTH MEPEYCHb TEXHOJIOTHYECKOTO OOOpYNOBaHHS U BKIIOYUTH
TpeOOBaHUS K KaXXIOH 4aCTH TEXHOJIOTUYECKOTO 000PYI0OBaHUS.

5.1.3 Jlng kaxxaoro mapameTpa o0OpyI0BaHHS WIHM OKPY’KAIOLIEH Cpeapl ClIeayeT y4ecTh
pa3inuHble BIUSAIONUE (PaKTOPHI, BKIIIOUAsk UX HAaUOOJBIINE U CPETHUE 3HAUCHUS.

5.1.4 Cnenyer pa3paboTaTh KOHIICTIIIUIO KOHTPOJIS 3arps3HCHUA IS KaXJIOH 30HBI
YUCTOTO MOMEIIEHUS (MPUMEPHI MPUBECHBI B IPUIIOKEHUHU A).

5.1.5 TpeGoBaHwusi, onpeieTICHHbIE B COOTBETCTBUH C Pa3JIeNioM 4, CIeIyeT MepecMOTPETh
U OTKOPPEKTUPOBATH C yU€TOM (PMHAHCOBBIX OTPAHMUYEHUI U CPOKOB BHITIOTHEHUSI.

5.1.6 [1nan mpoekTa A0HKEH BKITIOYATh:

a) MepeveHb pa3AesioB MPOEKTa, MOANIEKAIIUX pa3paboTKe;

b) omeHky 3arpar;

C) CPOKH HCIIOJIHEHUS;

d) BO3MO>KHBIE 3aTpyAHEHUSI IPU peaTu3aliu POEKTa;

€) BapHaHTHl BBHIMOJHEHHS TPOEKTAa C H3JI0KEHHEM TPEUMYIIECTB, HEIOCTAaTKOB U
PEKOMEHIaLIHif;

f) TpeboBaHMS K TEXHUYECKOMY OOCITYKUBAHUIO YHCTHIX TOMEIIECHUII;

g) creneHb TMOKOCTH PELICHU, KOTOpas J0JIHa ObITh MPEyCMOTPEHA B MPOEKTE YUCTHIX
MMOMEILICHUH;

h) pe3epBHBIE MOIIIHOCTH B CUCTEME YUCTHIX IOMEIICHHUI;

1) TEXHOJIOTUYHOCTH CTPOUTEIHCTBA YUCTHIX TOMEIIECHUIA.

5.1.7 Ilnan mpoekTa JOJDKEH OBITh MOJIMUCAH MCTIOJHUTEIEM M COTJIACOBAH 3aKa3UHMKOM.
[Tnan mpoekTa MoXKeT ObITh 0(OPMIICH B BUJE JOTOBOpA C MPHIOKEHHBIM K HEMY 3a/laHueM
10 IPOEKTHUPOBAHMUIO.

5.2 IlpoexkTHpoOBaHue

5.2.1 B paboueM mpoekre, paboyeil MOKyMEHTalWu (l1ajgee - MPOEKTE) JOJKHBI OBITh
y4TeHbI Bce TpeOOBaHUS K MPOAYKLIHMU U MPOIECCY B COYETAHMM C KOHIIETIIHEH KOHTPOJIS
3arps3HeHuH (IpUMepHI IPUBEICHBI B IPUIIOKEHUH A).

5.2.2 TIpoekT momkeH OBITh TOANUCAH HCIIOTHUTEIEM W YTBEPXKACH 3aKa3uuKOM B
COOTBETCTBHUH C 3apaHee ONPEAeIICHHBIMU KPUTEPUSIMHU.

5.2.3 TlpoekT nomKeH OBITh BBHITIOJHEH B COOTBETCTBHUU C COIVIACOBAHHBIM TIEPEUYHEM
tpeboBanuit 1 CHull 11.01, TpeGoBaHHSIMHU OXpaHBl OKpY)KAIOLIEH Cpeasl U MpaBUIIaAMHU
TEeXHUKH Oe3omacHocTH, [IpaBunamu nmpous3BoacTBa JiekapcTBEeHHBIX cpeacTB (GMP) u mp.

B xoze BbIMONHEHUS MPOEKT IIEIECO00pa3HO MEPHOAMYECKH paccMaTpUBATh, BKIIIOYAs
3aBepUIAIONIYIO CTaINIO, U OLICHUBATh Ha COOTBETCTBUE 3aJaHHBIM TPEOOBAHUSM U MPUHSITHIM
KPUTEPHSM.

6 CTpouTeJbCTBO M BBO/I B IKCILTYyaTAIIUI0

6.1 CTpoUTEeNbCTBO YHMCTBIX IOMEIIEHUH JOJDKHO BBITOJIHATHECS B COOTBETCTBUHM C
HPOEKTOM.

6.2 JlroOble W3MEHEHHs B TPOLECCE CTPOUTENbCTBA JOJDKHBI OBITh IPOBEPEHBI,
YTBEPK/IEHBI M JOKYMEHTAIbHO O(OPMIICHBI 1O MX NMPAKTUYECKOW peasn3aliy MPOSKTHOM
OpraHu3ayei win aBTOPCKUM HaA30POM.

6.3 CrpouTenbHO-MOHTaXHBIE PabOTHl KaK Ha MPEANPHATHH-U3TOTOBHUTENE, TaK M Ha
CTPOUTENBHOM TIJIOUIA/IKe JOJDKHBI OBITh BBIMOJHEHBI C yYeTOM TpeOOBaHUI KOHTPOJIS
3arpsI3HEHUI B COOTBETCTBUH C INITAHOM Ka4yecTBa.

6.4 TIpoTOKOJI YUCTOTHI M MPOILEIYPHl OYMCTKU JOJDKHBI OBITH YAcCThIO IUIAHA KauecTBa,
9T00BI 00ECHEeYNTh JTOCTIKCHHE 3aJJaHHBIX TPeOOBaHMH K YMCTOTE. B mpoTOKOIE YUCTOTHI
CJIEZlyeT YUUTHIBATh MOPSIOK JIOMYCKa B IOMELCHHUS U o0ecriedeHrne 0e30IMacHOCTH.



6.5 B maH kadecTBa JOJDKHBI OBITh BKIFOYEHBI METO/IbI OYUCTKH U METOJIBI ONPEICTICHHS
JOCTUTHYTOTO YPOBHSI YUCTOTHI.

6.6 Cienyer ompenenuTh TPeOOBaHUS K OYMCTKE CHUCTEMBI TMOATOTOBKM BO3AyXa MpH
MOHTaKe, 10 Hayasa dKCIUTyaTalluu, Py JIOObIX paboTax MO PeKOHCTPYKIIMU, PEMOHTY HIIN
TEXHUUYECKOMY 00CITyKUBaHUIO.

6.7 Ilpu mycke HOBOTO YUCTOTO MOMEIIECHUS WIH €Tr0 MOBTOPHOM IycKe (ITOClieé PeMOHTA
WIM BHECCHHS M3MEHEHMI) He0OXoauMa IoyiHasi yOOpKa YHCTOrO MOMEIICHUS C yJalleHuEeM
3arpsi3HEHUN, BHECEHHBIX B YHCTOE TIOMEUICHHE, OCEBIIMX Ha MOBEPXHOCTU WIH
OTJEITUBIINXCS OT HUX.

6.8 Jlo Hayama S3KCIUTyaTallud CIEAyeT IMPOBECTU HCIBITAHHUS YHCTOTO TMOMEIICHHUS B
COOTBETCTBHUH C Pa3leoM 7, YTOOBI MOIyYUTh TIOATBEPKICHHE TOTO, YTO YUCTOE TIOMEIIICHHE
COOTBETCTBYET 3aJJaHHBIM TPEOOBAHUSIM.

IIpumeuanue - IlocraBmsgemble W3nenus, HampuUMep, 0OOPYIOBAaHHE IOATOTOBKH BO3AYXa, AOJDKHBI
UMETh JIOKYMEHTaluuio (CepTU(QHKAT) H3rOTOBUTENS, NOATBEPXKIAIONIYI0 COOTBETCTBHE TPEOOBaHUSIM
HACTOSILEr0 CTaHJapTa U rapaHTHUPYIOIIYIO, YTO 3alllUTa OT IMOBPEXKACHUM NPU TPAHCIOPTUPOBAHUH, XPaHECHUU
U MOHTaKe NpeLlyCMOTPEHa.

6.9 Jlo nmpoBeneHUS WCTIBITAaHUHA, IPHEMKU M B Hadaye SKCIUTyaTallid cJexyeT oOydYuTh
BECh TIEPCOHAN, UMEIOIINI OTHOIICHHE K YUCTOMY MOMEUIeHHI0. VIcTbITaHus, aTTecTalus 1
o0yd4eHHue TOJDKHBI BKIIFOUATh BCE, YTO HEOOXOAMMO JUIsl IPAaBUIILHOM IKCILTyaTalld YHCTOTO
MIOMEIICHUS, €ro TEXHWYECKOTO OOCTY)XMBAaHHS M BHYTPHUIIPOU3BOJCTBEHHOTO KOHTPOJIS.
Crnenyer opraHu30BaTh CUCTEMY OOyYeHHs] M Ha3HAUUTh OTBETCTBEHHBIX JIMI 3a IPOBEIECHHUE
00yueHwusl.

Heobxoaumo npexycMoTpeTs 00ydeHHe IepcoHaa, 3aHATOro SKCIUTyaTalnneil, peMOHTOM
U 00CITyKHBaHUEM.

7 UcnbITAHUA M aTTECTAlIUA

7.1 O01mue mM0JI0KEHUS

[Ipy mnpoBeneHMHM MOHTa)ka W TOCIE €ro 3aBEpUICHUSl CIEAYyeT BBINOJIHUTh U
JIOKYMEHTaJIHbHO O(DOPMHTH COTJIACOBAHHBIA KOMILIEKC MCIBITAHWA YACTHIX MMOMEIICHUNA. DTH
UCTIBITAHUS JTOJDKHBI OBITh 3aBEpILIEHBI J0 BBOJA B AKCIUTyaTalldi0 YHCTOTO MOMelieHus. B
npwioxkeHnn C TpuBeIeHBI TPEOOBAHUS K aTTECTAlMMA IPOCKTAa M TPUEMKE UHCTHIX
OMEIIEHUN.

7.2 ATTecTanusi NOCTPOEHHOI0 YHCTOr0 MOMeIIeHU s

YrtoObl yOEIUTHCS B COOTBETCTBUH KaXKAOTO 3JIEMEHTA YHCTOTO MOMEIIEHUSI TpeOOBaHUSM
MPOEKTa, CIEAyeT TMPOBECTH COOTBETCTBYIOIIMM KOMIUIEKC ITyCKOHAJAJOYHbIX paboT,
OCMOTPOB U UCIIBITAaHUI.

7.3 ATTecTanus 0CHAIIEHHOI'0 YHCTOT0 MOMEIIeHUS

CrnenyeT mpoBeCTH KOMILUIEKC MPOBEPOK U UCIBITAHUH, UTOOBI YOSAUTHCS, YTO MOMEIICHUE
COOTBETCTBYET COCTOSTHUIO OCHAIIICHHOTO YHCTOTO MOMEIICHUSI.

7.4 ATTecTanus IKCIUIyaTUPYEMOT0 YN CTOr0 MOMellleHust

J1st moATBEPKIAEHUSI COOTBETCTBUSA JKCIUTYaTUPYEMOTO YHCTOTO TMOMEIICHUS 3aJaHHBIM
TpeOOBaHUSIM CIIEyeT MPOBECTU KOMIUIEKC MPOBEPOK U UCTIBITAHUHN MPU (HYyHKIIMOHUPYIOIIEM
TEXHOJIOTHYECKOM TIPOIECCe, BBIMOJHACMBIX JCHCTBUSAX M OINPEACICHHOM KOJUYECTBE
NepcoHana.

8 lokyMeHTan s

8.1 O0mme moI0KeHUs

BCC pa6OTI)I, OTHOCSIINECA K BBO)Iy YUCTOT'O IMIOMCUICHNUSA B 3KCHJ’IyaTaIII/IIO, JOJIZKHBI 6I)ITI)
JNOKyMEHTaJIbHO OQopmicHbl. [IpuOOpbl MOKHBI OBITh TOBEPEHBI WU KaTHMOPOBAHBI.
Cnenyer mnpeaycMOTpeTh HaJWYME€ WHCTPYKUMH 1O OKCIUTyaTalud M TEXHUYECKOMY
00CITy)KHBaHUIO YHCTBIX TIOMEIICHUH u 000pynoBaHus. JloKyMeHTanusi JOJKHA OBITh
JOCTYITHOW W TIOHSTHOW IS TEepPCOHAaia, OTBETCTBEHHOTO 3a IYCK, JKCIUTyaTalui0 H



00CITy’)KHBaHUE YUCTHIX TIOMEIICHUH.

8.2 loxyMeHTaNMsl HA YHCThIE MOMeLeHUs

JloxymMeHTanus 10KHA COAEPKaTh:

a) OMUCaHKe BCEX YHUCTHIX TOMEIIECHUH U X Ha3HAUCHUE;

b) nanHbIe 00 UCTIBITAHUSAX YUCTHIX TOMEIICHUH, ITOTyYE€HHBIE B COOTBETCTBHH C PA3IEIIOM
7; maHHBIE O BCEX MOKA3aTeNsX, 3aJaHHBIX B JIOKYMEHTAllMd Ha YHUCTHIE MOMEIICHUS H
MOJTYYCHHBIX BO BpeMsl TPUEMKH, HCIIBITAHUH U BBOJIA MIX B OKCILTyaTaIHIO;

C) TPOEKTHYIO JOKYMEHTAI[MI0 C KOMIUIGKTOM YepTexked U cXxeMm (Hampumep,
AIIEKTPUUYECKHUX ceTel, TpyOOmpoBoAoB U crienuduKanuii mpuOopoB, 000PYAOBAaHUS U TIP.)
JOKYMEHTAIMIO, OIHUCHIBAIONIYI0 ATTECTOBAHHBIE ITOCTPOCHHBIE YHUCTBhIE TIOMEUICHHUS W
BXOJISIIIUE B HUX AJIIEMEHTHI;

d) mepeueHs aeraneil, 3amacHpIX YacTel U MOPSAOK UX XPAHEHHUS.

8.3 UHcTpyknum 11l YMCTHIX MOMEIIeHUH B OCHAIIIEHHOM COCTOSIHUM

Ha xaxmoe yuctoe momMenieHue A0 BBOJA €r0 B AKCIUTyaTaIMIO JTOJDKEH OBITh pa3paboTaH
KOMIUIEKT HHCTPYKIUH, CONIEpKAIINX:

a) MJIaH MPOBEPOK YUCTHIX MOMEIIEHUH 10 BBO/IA UX B OKCILTyaTallUIo;

b) maHHBIE O TOMYCTHMBIX IpeJeNiaX 3HaUeHU KPUTHIECKUX apaMEeTPOB B COOTBETCTBUHU
C 3aJJaHHBIMU TPEOOBAHUSIMU;

C) JACUCTBHSI TO ITyCKy M OCTAHOBKE YHCTHIX MOMENICHWH B HOPMAaJIbHOM DPEKUME
9KCIUTyaTalluu U aBapUHHON CUTYalINU;

d) meficTBus B ciTy4ae JOCTIKEHHS TapaMeTpaMy ypOBHEH MPEIYIPEKACHUS H TPEBOTH.

8.4 UHCcTpYyKIMH /ISl YHCTHIX MOMEIleHH# B IKCIUTyaTHPYeMOM COCTOSIHUH

JIokyMeHTaIus 0 MPOBEACHUIO KOHTPOJIS YUCTHIX IMOMEIIEHHI BO BPEMs SKCILUTyaTalluu
JOJIKHA BKJTIOYATh:

a) IEPUONIHOCTH KOHTPOJIS;

b) onmcanre MeTO10B KOHTPOJIS (MIJIM CCHUIKM HA CTAHIAPTHI U MIPaBUIIA);

C) IUTaH ACUCTBUH B CiIy4ae HECOOTBETCTBHS TPEOOBAHUSM;

d) mopsgoK W TMEPUOIUYHOCTH cOOpa, aHaMW3a W XPAaHCHHS JaHHBIX, MO3BOJISIONINX
O00OHapY’KUTh TEHACHIIUN B U3MEHECHUH TapaMETPOB YHCTOTO MOMEIICHHUS.

8.5 UHCTpyKIMHU 110 TEXHHYECKOMY 00CTy’KMBAHUIO

TexHuueckoe 0OCITy)KUBAaHHE JOJDKHO BBIMOJIHATHCS B COOTBETCTBHU C yTBEP)KICHHBIMH
UHCTPYKUHUSAMHU U TpaduKaMu.

WHCTpyKIIMM 1O TEXHUYECKOMY OOCIY)XMBAHUIO U PEMOHTY, BBINOJHAEMOMY IIpU
CTPOUTENIbCTBE, TMPUEMKE, HCIBITAHUAX, IMyCKE M OKCIUTyaTallud YHUCTHIX IOMEIICHUH,
JOJIKHBI YUYUTHIBATD:

a) METOoJIbI o0ecreueHus: 6€30MacHOCTH;

b) mpuHMMaemble MEpbl B Cly4ae OTKJIOHEHHS JIO0Or0 KPUTHYECKOTO IapaMmerpa OT
JOTTYCTUMBIX TPEEIIOB;

C) COTJIACOBAHHBIEC BUBI IOMYCTHUMBIX PETYIHPOBOK;

d) MeTo/1bI BHITIOJTHEHUS IOy CTUMBIX PETYJIHPOBOK;

€) METOAbI MPOBEPKH, KATUOPOBKU (ITOBEPKU) KOHTPOJIHHO-U3MEPUTEIbHBIX NPUOOPOB H
CPEJICTB CUTHAJIM3AIMU 00 OMAaCHOCTH;

f) TpeGoBaHM IO KOHTPOJIIO U 3aMEHE ChEMHBIX YacTel, HallpuMep, MPUBOJIHBIX PEMHEH,
MOJIUIUITHUKOB, (PUITBTPOB;

g) TpeboBaHMs 1O YOOpKE CHCTEMBI UHCTOIO TIIOMEIICHHs, €€ KOMIIOHEHTOB H
000pyI0BaHUS 10, B TCUCHHUE U MTOCIIE padOT MO TEXHUYECKOMY 0OCITYKUBAHHUIO;

h) neiicTBuS, BBIMIOIHAEMBIE ITOCIIE 3aBEPIICHHS pAOOT MO TEXHUYECKOMY 00CTYKUBAHUIO;

1) ocoObIe TpeOOBaHUS TTOJIH30BATEIS MIIM HAJI30PHBIX OPTaHOB;

f) mpoToko aTTecTanMK TIEpCOHAA.

8.6 JlokymeHTALMsl O MPOBEAEHHOM TEXHUYECKOM 00CIYKHBAHUM

Crnenyer DOKYMEHTaJIbHO O(GOPMIIATH BBIOJHEHHE JIOOBIX pPabOT MO TEXHUYECKOMY
00CITY)KUBAaHUIO YHUCTBHIX TOMEUICHHH BO BpeMs CTPOUTENbCTBA, MPUEMKH U BBOJA B



AKCIUTyaTauio. B ToOKyMeHTaluu TOKHBI OBITh YKa3aHbI:

a) 331a4M TEXHHYECKOTO 00CITyKHBAaHUS,

b) maHHBIE O TEpCOHAJIE, BBHIMOJHAIONIEM TEXHHYECKOE OOCITYyKMBAHWE, U CBUJICTEIHCTBA
00 aTTecTanyy nepcoHana;

C) J1aTa BBIMOJIHEHHS TEXHUIECKOTO 00CTYKUBAHHUS;

d) maHHBIE O COCTOSTHMU 000pPYIOBaHUS JI0 HaYajla TEXHHYECKOTO 00CITyKUBaHUS;

€) MepevYeHb UCTIONB30BaHHBIX 3aITaCHBIX YacTeH;

f) oT4eT 0 3aBepIICHNN TEXHUYECKOTO 00CTY KUBAHHS.

8.7 lokymeHTanusi M0 00y4eHHIO

OTueTsl 0 IPOBEIEHUHN 00YUEHUS TOJIKHBI COIEPIKATh:

a) MporpaMmbl O0yUCHUS;

b) naHHBIE 0 IEpCOHalIE, KOTOPBIN MMPOBOIUT O0YYECHHUE U IIPOXOAUT 00OyUCHHE;

C) JaTy W MPOJOIDKUTEIHLHOCTh 00yYeHUS;

d) otueTt o 3aBepiIeHUN 00yUEHUSI.

MMPUJIOXEHUE A
(cpaBOUHOE)

KoHuenuuu KOHTPOJISA M pa3esieHust

A.1 30HbI KOHTPOJISI 3arpsI3HEHU I

B cuimy 5KOHOMHUYECKHX, TEXHUUECKUX M OKCILTYyaTaIllHOHHBIX (PAaKTOPOB TEXHOJIOTUIECKOE
AP0 BO MHOTHX CIIy4asX OKpPY’arOT 30HbI C MEHBIINM KJIACCOM YUCTOTBHI. JTO IMO3BOJISIET
YMEHBIINUTH 1O MUHUMYMa pa3Mep 30HbI C BBICOKUM KJIacCOM YUCTOTHI. [loToKM nepconana u
MaTepHaioB MEXJY UYUCTHIMH 30HAMM IOBBIIIAIOT PUCK IEepeHOca 3arpsA3HEHUil, MoITOMY
CIIeZlyeT YIeNIuTh 0co00€ BHHMAHHE JeTalu3alliH IJIAHWUPOBKH W OPTaHMU3AlUU TIOTOKOB
HepcoHaa u MaTepHuasoB.

Ha pucynke A. 1 noka3zaHn NpUHLUIT KOHTPOJIS 3arpsi3HEHUI.
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Pucynox A.1 - IIpuHIMI KOHTPOJIS 3arpsiI3HEHUN B BUIE 000JI0YEK

A.2 IloToxku BO3ayXQ

A.2.1 B uncToM MOMEIIEHNU MPUMEHSIOTCS OJTHOHANPABICHHbIE U HEOJHOHANPABICHHbIE
NOTOKM Bo3ayxa. KomOuHamus AByX IIOTOKOB [JaeT CMEIIAaHHBIH MOTOK. B 4ucThIX
nomeneHusix kiacco 1-5 MCO, kak mpaBuiio, MPUMEHSIOTCS OJIHOHANPABICHHbIE OTOKU
BO3/lyXa, a JuIsl moMelieHui kiaccoB 6-9 NCO - HeoqHOHANpaBICHHBIE.

A.2.2 OpHOHampaBJIEHHBII TOTOK BO3/AyXa MOXET ObITh BEPTUKAJIbHBIM WU
TrOpU30HTAIBHBIM (pUCYHOK A.2). B 000uX cilydasx MOTOKM BO3JyXa HaIlpaBlieHbl OT 30H
IPUTOKAa K BBITSKKAM, KOTOPBIE pacIoJiaratoTcsl MPUMEPHO OJHA MPOTUB JAPYroil, 4ToObI
o0ecrneynBaioch MaKCUMAaJIbHO BO3MOYKHOE IPSMOJIMHEHHOE ABMKEHUE MTOTOKa Bo3xyxa. [Ipu
IPOEKTUPOBAHUHU CJENYET YOEIUThCS, YTO HApYyIIEHUs MTOTOKA BO3/lyXa B TEXHOJIOIMYECKOM
Ape MUHUMAJIbHBI.

B paOoueli mimockocTH, NEPHNEHAUKYISPHONM K HAIpPAaBJICHUIO MOTOKAa YUCTOrO BO3/AyXa,
YPOBEHb YMCTOTHI BO BCEX TOYKaX JOJKEH ObITh OAMHAKOBBIM. ClieZ0oBaTeNbHO, IS
IPOLIECCOB, MPOUCXOISIINX FOPU30HTAIIBHO, HYKEH BEPTHUKAJIbHBIM MOTOK, JAJS MPOILIECCOB,
OPUEHTUPOBAHHBIX BEPTUKAJIBHO, - TOPU30HTAIbHBIA MOTOK. Hammydmumu nokasatensiMu
YHCTOTHl 00JIaAaroT padoune 30HBI, PACIONOKEHHBIE HETMOCPEICTBEHHO IIOCIIE MPUTOKA
YHCTOro Bo3ayxa. Paboune 30HbI, pacmoyoKeHHbIE Jalbllie M0 X0Ay MOTOKa BO3AyXa, MOTYT
OBITh 3arpsi3HEHbl YaCTULAMH, BBIICJICHHBIMU IpPEAMETaMH, HaXOJAIIMMHUCI B Hayalie
JBUKECHMSI TIOTOKA. B CBA3M C 3TUM INEpCOHAN HE AOJKEH HAXOIUTBHCS MEXKAY NPUTOKOM
BO3/yXa U paboueil 30HOM.

A.2.3 HeongHoHalpaBJIEHHBIE IIOTOKM BO3JyXa B UHCTBIX MOMEUICHMAX ABMXKYTCS OT
NPUTOYHBIX (PHIIBTPOB, PACITIOIIOKEHHBIX B PA3IMUHBIX MECTaX, U YJAISIOTCS Yepe3 BBITSKKH.



OWIBTPEl MOTYT OBITH PACIOJIOKEHBI Yepe3 paBHBIC HHTEPBAIBI 110 BCEMY YHCTOMY
MOMEIIEHUIO WM HaJl TEXHOJOTUYECKUM SIIPOM, CTPYIMIIMPOBAHBI UM Pa3MEIICHbl HHBIM
00pa3oM B 3aBHUCHUMOCTH OT Ha3HAYCHHS YHUCTOTO ToOMemieHHs. Pacronoxenune (GUIbTPOB
UMEeT BaXXHOE 3HAYCHHE AN paboThl YMCTOrO nomemieHus. OUHUIIHBIE QUIBTPHI MOTYT
pacronaratbcsi Ha HEKOTOPOM YAAJIEHWU OT YHUCTOrO TOMEIICHUs (Hampumep, Ha BXOJIE
YUCTOTO BO3AyXOBoJa). B 93TomM ciydyae creayeT TMNPUHATH CHEIHANbHBIE MEpPHI
MPEAOCTOPOKHOCTH, YTOOBI HE JOMYCTUTHh TMOSABJICHHUS 3arpsA3HEHUNA MEXAY OTUMU
bunbTpaMu U YUCTHIM MOMEIICHHEM (HampuMep, 3a CYeT KOHTPOJISI YUCTOTHI MTOBEPXHOCTEH,
obecrieueHnst BO3yXOHEITPOHUIIAEMOCTH U MPOIecca OUUCTKH). [Ipu pasMeneHnn BhITSHKEK
BO3/yXa CIIEIyeT yUYUTHIBATh OMACHOCTh OOPAa30BaHUS 3aCTONHBIX 30H.

A.2.4 B UHCTBIX TIOMEIICHHUSIX CO CMEIIAHHBIMU TIOTOKAMH HCIOJIB3YIOTCA Kak
OJIHOHAMPABJICHHBIN, TAK U HEOJHOHAMPABICHHBINH TOTOKH.

[Ipumeuanue - Bo3MOXHBI cienMaNbHBIE TEXHUYECKHIE PEIICHNUS, 00ECIIEUNBAIONINE 3ALTUTY PAOOUNX
30H.

Ha pucynke A.2 npuBeieHbI IPUMEPBI TOTOKOB BO3/yXa B YUCTOM NomenieHnu (0e3 yuera
TETI0BOTO 2 deKTa).
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a - OJTHOHAIIPABJICHHBII MTOTOK BO3/lyXa; b - HEOAHOHANPABIEHHBIHN [TOTOK BO3/1yXa; ¢ - CMEIIAHHBIN IIOTOK
BO3/yXa; / - IPUTOUHBINA BO3AYX; 2 - BEITSDKHOM BO3yX



Pucynok A.2 - [Ipumepsl TOTOKOB BO3yXa B YUCTHIX OMEIIEHUSIX

A.3 HapymieHusi 01HOHANIPABJIEHHOI 0 MOTOKA BO3/1yXa

UroObl wm30exaTh 3HAYUTENBHON TypOYJEHTHOCTH BOJW3M  YyBCTBUTEIBHOH K
3arpsA3HEHUSIM 30HBI B YMCTBIX TOMEILEHHUSIX C OJHOHAIPABICHHBIM IOTOKOM BO31yXa,
HEOOXOIMMO YYHTBHIBATH OCHOBHBIC adpOJMHAMHUYECKUE TPEOOBAHMS, XapakTep (U3NUECKUX
HPEnsATCTBUN MOTOKY BO3/yXa (T€XHOJIOTHYECKOe 000pyI0BaHKE), BBINOIHAEMbIE ONEPaLlny,
JBUKEHMSI TE€pCOHala W TepeMelleHue Npoaykra. Bo un30exaHue HapylleHMH IOTOKa
BO3/1yXa M MEPEKPECTHOIO 3arps3HEHUs MEXIy pabouyMMHU 30HAMHU CJEIyeT MPHUHATh MEpBI.
Brusaue QaxropoB, Hapymarommx ¢(opMy MOTOKa BO3Ayxa (cjeBa), U COOTBETCTBYIOIINE
METOABI yIydlleHHus (hOpMbI IOTOKA BO3AyXa (CHpaBa) MOKa3aHbl Ha pUCYHKE A.3.

PaxTophl, HAPYLWAKLME Meroak: ynyuwenns
hopMy noTeka ao3ayxa hopMBEI NOTAKA BO3AYX2
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@ - 3a CUET JYYIIETO PacIoNIoKeHHsI 000pyIoBaHuUs; b - 3a CUET JIydmnield (opMbl 000pyAOBaHHS U pabodero
MECTa; C - 3a CYET MPABUIIBHOTO IIOBEJCHNUS MIEPCOHANA; d - 38 CUET CHECIHAIbHON OPraHU3aIlK TIOTOKOB
BO3AyXa; / - HICTOYHHK TEIUIa; 2 - JTOKAJBHBIA ITOTOK C MOBHIIEHHONH CKOPOCTHIO

Pucynok A.3 - BriusiHue nepconana u 00beKTa Ha OJTHOHANPABICHHBIN MTOTOK BO3AyXa

A.4 lIpuHUMIIBI KOHTPOJISI 3arpsi3HEHN

HekoTtopelie nmpuHIMIBI pelieHUs] KOHKPETHOW 3aJaud KOHTPOJISI 3arpsi3HEHUN MPUBEICHBI
Ha pucyHkax A.4 u A.S.

JIro00#1 KOHTAKT MEXIy TMPOAYKTOM H OIEPaTOPOM/OKPYKAIOMIEH Cpenon, IMepeHoc
3arpsA3HEHUN B 30HY, 3allMINAIOUIYI0 HPOLECC W/MIM IMEPCOHAJ, MOXKHO HpPEAOTBPATUTH



a’pOMHAMUYECKIMH METOAAaMHU, Harpumep, (HopMoil W HaIlpaBlIeHHEM IOTOKAa BO3IyXa
(pucyHok A.4) win TpUMEHEHUEM (U3MUECKUX OapbepoB: aKTHUBHOM WM IaCCUBHOU

u3oJsiuen (pucyHok A.S).

HpI/I HCO6X0)II/IMOCTI/I npeaAyCcCMaTpuBacTCs OUUCTKA BBITAXKHOT'O BO3JJyXa C HCJIbIO OXPAaHbI

OKPYXaIOIIEH CPebI.

lopuvzoHTanbLHBIA NOTOK

BepTukanbHbtid NOTOK

a - 3amMTa MpoayKTa; b - 3alKTa MepcoHalia U OKPYKAIOIEH CPe/IbL; ¢ - 3aluTa epcoHaa, IpoayKTa U
OKpyKarolien cpenpl; I - HalpaBIeHHe MOTOKa MEPHEH/UKYJISIPHO K TNIOCKOCTH PUCYHKA

Pucynok A.4 - IIpuHIMITBI OpTaHU3AIMHI YACTHIX 30H C UCTIOIB30BAHUEM a3POIMHAMHUYECKUX

IIpumeuanue - B oTaenpHbIX Cilydasx, HaIpUMep, MPH CyXol arMocdepe, BIUSHUM 3aIIUTHOTO rasa
WA SKCTPEMAIBHBIX TeMIIepaTypax, HalpaBlIeHHE IOTOKa TOJDKHO OBITH BBHIOPAHO C yd4eTOM OCOOEHHOCTEH

nporecca.
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Pucynox A.5 - IIpuHIMITBI OpraHU3aluU YUCTHIX 30H C UCIIOJIb30BaHUEM (PU3UIECKOTO
6apbepa 3alUThl IPOIYKTa U IIepCOHaNa

A.S IlpuHOMNBI pa3aesieHUs B YUCTHIX MOMEIIeHUAX U YMCTHIX 30HAX

A.5.1 O01mme moJiosKeHUs

TpeGoBanusi K YUCTOTE MOMELIEHUH MOTYT OBITh pa3iuuHbIMU. Llenpio mpoekTa MOXeT
OBITH 3alllUTa MPOAYKTa WIM TMpoIecca, H3O0JAIMUS MPOAYKTa WJIM KOMOWHAIMS ATHX
TpeboBaHuil. J{J1s1 3aIUTHI YUCTHIX TOMEIICHUH OT 3arpsi3HEHHM, BHOCUMBIX U3 MEHEE YHCTHIX
30H, HEOOXOINMO:

- MOJJEPKUBATh B YHMCTHIX TMOMEIICHUSX 00Jiee BBICOKOE CTAaTHUYECKOE [aBJIEHHE TIO
CPaBHEHHUIO C COCETHUMU 30HAMU;

- TIOAJIEPKUBATH JIOCTATOYHYIO CKOPOCTh MTOTOKA BO3/IyXa B MECTE pa3rpaHUUYCHUS YUCTOMN
U MeHee 4YuCTOW 30HBL. (OOpaTHOEe MABM)KEHHE BO3AyXa MOXET IMPEACTaBIATh PHUCK
3arpsiI3HEHUM.

B kaudecTBe anbTepHATHBBI MOKET PacCMaTPUBATHCS HEIIPOHUIIAEMBI Oapbep.

Crnenyer obecreyuTh MOCTYIUICHHUE JOCTATOYHOTO KOJIMYECTBA HAPYKHOTO BO3yXa IS
BEHTWISILIUM B COOTBETCTBHH C CAHUTAPHBIMU TPEOOBAHUSIMHU, KOMIICHCAIIUU YTEUYEK BO3yXa
Ha TPAaHUIIAX YUCTHIX TOMEIICHUN WM YUCTHIX 30H U KOMIIEHCAIIUH BBITSXKEK BO3/yXa.

[IpuHUMIIBI pa3iesieHns YUCThIX TOMENIeHUH npuBeaeHbl B A.5.2 - A.5.4.

A.5.2 llpuHHUN BBITECHAKWIIEI0 NOTOKAa (MaJiblii mHepemnajy AAaBJICHHS, BbICOKAs
CKOpPOCTH MOTOKA BO3yXa)

Pa3zneneHue uncToil 1 MeHEe YUCTOW COCEHHMX 30H MOXKET OBITh MOJyYCHO, HAIIpUMeEp, 32
CYET HU3KOTYpOYJIEHTHOTO BBHITECHSIIOIIETO MOTOKA BO3yXa (PUCYHOK A.6).
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Pucynok A.6 - [IpyHIMI BEITECHSIOMIETO MOTOKA

CKOpOCTh BBITECHSIIONICTO TIOTOKA JOJDKHA OBITh, Kak mpaBwio, Ooiee 0,2 m/c B
HANpaBJICHUU OT OoJiee YMCTOW 30HBI K MEHee 4yucToil. HeoOxomumasi CKOpOCTh BO3Iayxa
JOJKHA OBITh BRIOpaHA ¢ yU4eTOM (DM3HUYECKUX MPETSITCTBHIA, HICTOYHHKOB TETUIA, BBITSKKU H
UCTOYHUKOB 3arpsI3HCHHI.

A.5.3 IlpnHuun nepenaga xasjaeHus (00Jb1I10# Nepenaj AaBJIeHUs, HU3KAS CKOPOCTh
MOTOKA)

Mexay 30HaMU C pa3IUYHBIMH KJacCaMH YHCTOTHI CYIIECTBYET Tepernaj IdaBJICHUS
(pucyHok A.7).
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Pucynox A.7 - [Tpunuun nepenana gaBaeHUS



Jlist mpenoTBpalieHnsT BO3HUKHOBEHHsSI OOpPAaTHOTO MOTOKA BO3[yXa IEperaj] TaBICHUS
JIOJDKEH OBITh CTAaOMJIBHBIM M JOCTaTOYHBIM 110 3HAa4YeHWIO. [IpHHIMN mepenana JaBICHUS
MOYKHO KOMOMHHPOBATH C IPYTMMHU METOIaMHU KOHTPOJIS 3arpsi3HEHUH.

Jlns OecrpensTCTBEHHOTO OTKPBIBAaHMS JBEPEH M WCKIIOYEHHs] HENpeTyCMOTPEHHOTO
BCTPEYHOTO TMOTOKA BO3/lyXa M3-3a TypOYJICHTHOCTH, KaK MPaBUIIO, TIEPETIa]] JaBICHHUS MEKIY
YUCTHIMH TTOMEIICHUSIMUA WIIM YUCTHIMUA 30HAMH C Pa3IMYHBIMHU KJIACCAMHU YUCTOTHI JOJDKEH
ObITh OT 5 10 20 I1a.

CraTnueckoe [aBIEHHE MEXIY 4YHCTBIMU IOMELICHUAMU C PAa3JIMYHBIMHM KJIACCAMM
YHCTOTHI, a TAaKKE€ MEXIY YHCTBIMH TIOMEIIECHUSMH W HEKJIACCH(PHUIMPYEMBIMH 30HAMHU
CIIe/TyeT TOJACPKUBATh C MCIIOJIb30BAaHHEM Pa3IMYHONW TEXHUKH OalaHCUPOBAHUS MOTOKOB
BO31yXa (QKTUBHBIX/aBTOMATH3MPOBAHHBIX W MACCHBHBIX/PYYHBIX CHCTEM), IpPH 3TOM
HEOOXOAMMO pEryJIHpOBaTh OTHOCHTEIFHOE KOJMYECTBO BO3AYyXd, KOTOPOE IOJAcTCs B
KaXIyl0 30HYy CHUCTEMOH IMOJa4d BO3/AyXa M yAAISIETCs W3 HEe uYepe3 BO3IYXOBOJBI HIIH
IpYyTUM 00pazoMm.

Ecnu nepenanbl 1aBIeHus HaXOIATCS Ha HIKHEW TPaHUIE YKa3aHHBIX MPEENIOB, CIEAYEeT
NPUHATH CHENUANBHBIE Mephl Ui OOecCledeHUs] TPaBHIBHOTO HM3MEPEHUS CKOPOCTH
pa3densAIoNIero MOTOKA WM JaBJICHUS M JOKa3aTeNbCTBA CTAOMIBHOCTH PabOTHI YUCTOTO
TIOMETICHHUSI.

IIpumeuanue - [ug wumoctpanun 3PEKTUBHOCTH MPUHIMIIA BHITECHSIOMIETO TOTOKA WK MPUHINIA
nepenajaa JAaBJICHUS MOXXET HCIIOJIb30BaThCsA Kak (hu3myeckas, TaKk U KOMITBIOTEpHAS BH3yalHM3alus MOTOKOB
BO3/yXa.

A.5.4 llpunuun ¢puznyeckoro dapbepa
OTOT MPUHUMI COCTOMT B  HCIOJIB30BAHMM  HEMPOHMLIAEMOro Oapbepa A
MPEIOTBPAICHHS IEPEHOCA 3arpsI3HEHUI U3 MEHEe YHCTON 30HBI B 00JI€€ YUCTYIO.

IIpumeuanue - Bece Tpu npuHIMIA KOHTPOJS 3arpsS3HEHUA MOTYT NPUMEHSTHCS B MEIHULIMHCKOM,
MHKPO3JIEKTPOHHOH, MHUIIEBOM U APYTHX OTPACISIX MPOMBIIUICHHOCTH.

[MPUJIOXEHUME B
(cmpaBO4HOE)

IIpumepsl TpeOOBaHUI K YMCTHIM OMeEIEHUSIM

B.1 MeanuuHCcKas npoayKuus

B Tabmuue B.l npuBeneHbl NpuUMeEpbl MNPUMEHEHHS] YHUCTBIX IOMEIIEHUNH pa3HOro
Ha3HAYCHUs] B MEIUIMHCKOW INPOMBIIUIEHHOCTH. HamosHeHue CTepuibHBIX NPOAYKTOB U
acenThuyeckas cOOpKa KOMIIOHEHTOB IIPOBOJSTCS B AaCENTUYECKOM SIIpE, B KOTOPOM
KOHTPOJIUPYETCS 3arpsI3HEHUE YaCTULIAMHU U MUKPOOPraHU3MaMHU.

IIpexxkne 4veM momacTb B aCENTHYECKOE AP0, IMEPCOHAN M MaTepUalbl IEPECEKAOT
HECKOJIbKO 000JIOYEK B HANpPaBICHWM TIOBBIIIEHUS YPOBHS UYHUCTOTHl  (CHMXKEHMS
KOHIIEHTpaluu 3arps3HeHuii). [lepconan npoxoaut dyepes pa3ivuHble CTAAUM ME€PEOIECBAHUS
B COOTBETCTBUU C TpeOOBaHUSAMM K 30HE, B KOTOPYIO OHHM BXOJAAT. Marepuaibl, KOTOpbIE
IIOCTYIAIOT B KQXKAYIO 30HY, Ul YCTPAHEHMS 3arpsi3HEHUM 4aCTUIIAMU U MUKPOOpPTraHU3MaMu
00pabaThIBalOTCS B COOTBETCTBUU C TPEOOBAHUSMH K 3TOU 30HE.

Tadonuuma B.1 - Ilpumepsl NpUMEHEHHS YHUCTHIX TMOMEIICHUNW JUISI aCENTHYECKOTO
IMPOU3BOACTBA
Knacc uncrotsr® (1o Tun notoka Cpepuis CKOpOCCT)B
b) MTOTOKA BO3ayxa®, [IpumMeps! TprIMeHEHHS
gactunam > 0,5 MKM) BO3JlyXa e
5 UCO 0 >0,2 AcenTuyeckoe Ipou3BoacTBOY
7HUCO H nmu C He npumensierca  |dpyrue 30HBI, HEINOCPEACTBEHHO
OKpY Kalol1e aceNTHIECKOe MPOU3BOACTBO
8 UCO H um C To xe BcnomorarenbHbie 30HBI ISl aCENTUYECKOTO
IIPOM3BOJICTBA

a) CoOCTOSIHHE YHCTOTO IIOMCHICHUA JOJIDKHO OBITh 3apaHCce OMpPEACICHO U COIJIaCOBAHO.




CpenHsisi CKOPOCTh
Kracc unctoTs® (1o Tumn notoka pen p 0
b) ITOTOKA BO3ayxa®, [IpumMeps! TprIMeHEeHHS
gacTunaMm = 0,5 MKkMm) BO3JyXa we

 O6o3HaueHus noTokoB Bosayxa: O - oJHOHaIpaBieHHbIH, H - HeoqHOHaNpapieHHbIH, C - CMEIIaHHBbIIA.

9 OHOHANPABJIEHHBIH IIOTOK BO3/yXa B YUCTOM IOMELIEHUH OOBIYHO 33/1a€TCs CPEHEN CKOPOCTBIO OTOKA.
TpeboBaHus K CKOPOCTH OJHOHAIPABICHHOIO IIOTOKA 3aBHCAT OT TEMICPATypbl, KOHQGUTypaIHu
KOHTPOJHPYEMOr0 MPOCTPAHCTBA, 3alIMIIAEMbIX 00BbEKTOB M mp. CpeiHss CKOPOCTh BBITECHSIOIIETO MOTOKA
BO3/yXa JOJDKHA OBITh, KaK MpaBmio, Oonee 0,2 m/c.

9 Jlna 3ammTel omepaTopa Ipd paboTe ¢ ONACHBIMH MaTEpPHAIaMH CIEAyeT PacCMOTPETh MPHMEHEHHE
MIPHUHIAITA Pa3IeieHus (IPUIOKEHHE A) UM COOTBETCTBYIOMIUX 3aIUTHBIX OOKCOB W YCTPOMCTB.

IIpumeuanue - Ilpm 3amaHuu TpeOoBaHMK K KJIacCaM YHUCTOTH IS CHeNU(UYEeCKHX obiacten
TPUMEHEHHS TOJDKHBI YUUTBIBATHCS U IPyTHe HOPMATHBHBIC JOKYMEHTBHI.

B.2 MuKpo3JIeKTPOHHKA

B MHKpO3JEKTPOHHOM MPOMBINUIEHHOCTH TpeOyeMblii YPOBEHb KOHTPOJIS 3arpsA3HEHUN U
COOTBETCTBYIOIIUI KJIACC YHUCTOTHI IMOMEUICHUH OIpEeAeNsieTCs] MUHUMAIbHBIM pPa3MepoOM
TOMOJIOTMYECKOI0 AIEMEHTA WIN TOJIIMHBI INIEHKH.

Knacc yucToThl ¢ MUHMMAalIbHOM KOHLIEHTpalUeld 4acTUll OOBIYHO BBIOUPAETCS UCXOS U3
KPUTHYECKOI0 pa3mepa yactull. Kpurtndyeckuil pazmMep yacTull (Kak MpaBuilo, IPUHUMAEMbII
paBHbIM 1/10 MHUHUMAIBLHOTO pa3Mepa TOMOJOTHYECKOTO JJIEMEHTA) HCIOIb3YeTCs IS
BbIOOpa TpeOyeMOoro Kjiacca YUCTOThI YUCTOTO MTOMEIICHHUS.

Onpenenenue Kijacca YHUCTOTHI JUIS Pa3IMYHBIX pabOYuX 30H OCHOBBIBAe€TCA Ha
BEPOATHOCTH 3arpsi3HEHUS U MOTEHIMAJIBHOIO 0TKa3a yCTPOICTBa.

Hampumep, B iponiecce poronurorpaduu miacTHHBI HAXOASITCS B OTKPBITON OKPYIKAIOIICH
Cpelie ¥ OMacHOCTh 3arpsi3HEHUs BHICOKA. JTO 00YCIIOBIMBAET BBHICOKYIO BEPOSTHOCTH OTKAa3a
YCTpOICTBa B cilydae 3arpsi3HEeHUs. B Takux ciydasx MOTYT HCHOJIB30BaThCs (hU3HUECKHE
Oapbephl, KOTOpBIE 3alUINAIOT TEXHOJIIOTHYECKOE SAPO OT 3arpsA3HEHUH WM KoJeOaHWit
napaMeTpoB BHEILIHEH cpefibl (Hanmpumep, TeMIepaTyphl, BIAXKHOCTH, JAaBICHHUS).

Paboune 30HBI - 30HBI, B KOTOPHIX BPYYHYIO WJIM Ha aBTOMAaTHYECKOM OOOpYIOBAHUHU
BBIIIOJIHSIFOTCS TEXHOJIOTMYECKHE OIEpaluy C IUIaCTUHAMHM, MATPULAMH U Jp., B KOTOPBIX
BEPOATHOCTb 3arps3HEHUSI BBICOKA, ECIIM MPOLIECC OTKPBIT HEMOCPEACTBEHHO B OKPYIKAIOLIY IO
cpeny. K Hanbosnee pacmnpocTpaHeHHBIM CpEACTBaM 3alllUThl MPOIYyKTa BHYTPH pabOYuX 30H
OTHOCSITCSI OJHOHAIIPABJICHHBIM IOTOK, MWHUMH3alMs 3aHUMAeMOro IPOCTPAHCTBA U
KOHLIEHTpalusl MCIHOJb3YEMbIX MATEpUaJOB W NPOAYKLMHU, pa3lejeHue IepcoHana |
OTKPBITOTO TPOJIYyKTa, BKJIIOYAsi UCIOIb30BaHUE OapbepHOil TexHooruu. Paboune 30HbI, Kak
MIPAaBUJIO, OTJENSIOTCS OT COCETHUX, MEHEe KPUTUYECKUX, 30H (PU3HMUECKUMU OapbepaMu WIIN
IIOTOKaMH BO3/yXa.

30HBI OOCIY)XMBaHHSI - 30HBI, B KOTOPBIX PAaCIOJIO)KEHbl YaCTH TEXHOJIOIMYECKOTO
o0opy0BaHus, HE BBIXOIINE B pabouyio 30HY. B 30Hax oOcmyxuBaHus paboduii mporiecc
3aKpBIT 0 OTHOIIEHHUIO K OKpY>Karollel cpeae. 30HbI 00CIyKHUBaHUS OOBIYHO pacrojaratorcs
PSIOM C COOTBETCTBYIOIIEH paboueii 30HOM.

BcmomorarenbHbIe 30HBI - 30HBI, HAXOIAIIHECs: BOIM3M pabouux 30H, 30H 00CITY)KUBaHUS
U CIIOCOOCTBYIOIIME pa3[eNeHUI0 Oojee YUCThIX U MEHee YUCThIX 30H (Tabmuiua B.2). B atux
30HaX HE PacloyiaralTcs HU NPOAYKT, HU 000pYy10BaHUE.

Ta6nuna B.2 - IIpumepsl npuMeHEHNs YUCTBIX MTOMEIEHUN A1 MUKPOXJIEKTPOHUKH

Krnacc 94ncToTst 0Oo6vem? momaBaemoro
Tum Cpennsis 3 2
MOMEIIEHHUS B BO3/yXa, M, Ha 1 M
MOTOKa | CKOPOCTh MOTOKA [Tpumepbl IpUMeHEHUsI
IKCILTYyaTHPYEeMOM b) 0 TUIOLIA/TU TTOMEIEHHUS
2) BO3/lyXa BO3/ayXa®, M/c
COCTOSIHUI Blu
2 1CO 0] 0,3-0,5 He nmpumensiercst doronurorpadus u apyrue
KPUTHYECKHE 30HBI)
3 HUCO (0] 0,3-0,5 To xe Pa6oumne 30HBI
4 UCO (0] 0,3-0,5 » PaGoumne 30HBI
IIpoussoxcreo MacoK c

HCCKOJIbKMMH IIOJJIOKKaMH,




Kitacc uncrorsl 06vem? momaBaeMoro
Tum Cpennss 3 2
MIOMEIIEHHS B BO31yXa, M, Ha 1 M
HOTOKAa | CKOPOCTH IIOTOKA [TpumMeps! TpUMeHEeHUs
9KCILTyaTHPYEMOM b) 0 IUIOLIAAN TTOMELIEHHS
2) BO3/yXa BO31yXa Y, M/C
COCTOSIHUU Blu

IMPOU3BOACTBO KOMIIAKTHBIX AOHUCKOB,
30HBI 00CITyKMBaHHMS U
BCIIOMOI'aTCJIbHbIC 30HbI

5 1ACO (0] 0,2-0,5 He npumensercs Pab6ouue 30HEBI

IIpoussoxcreo MacokK c

HECKOJIEKUMHU TIOJJIOXKKaMH,
MIPOM3BOJICTBO KOMITAKTHBIX JHCKOB,
30HBI 00CITy)KUBaHHS u
BCIIOMOTaTeJIbHBIC 30HBI

6 UCO H uwm CP | He npumensercs 70-160 30HHI o0cCITy)KUBaHUS,
BCIIOMOTaTeJIbHBIC 30HBI

7 UCO H wmu C To xe 20-70 30HEI 00CITy)KUBaHWS,
BCIIOMOTATeNbHBIE 30HBI, 00paboTka
IMOBEPXHOCTEHN

8 UCO H wmu C » 10-20 30HEI 00CITy)KUBaHUS,
BCIIOMOT'aTeJIbHBIE 30HBI

® CocTostHHE YHCTOTO MOMEIIEHHS IOJKHO OBITH 3apaHee ONpEIECHO U COTIacOBAHO.

 OGo3nauenuns notokos Bozayxa: O - ojHOHaNpasnenHbid, H - HeoaHoHanpasienHbii, C - CMEIIaHHbIiA.

©) OIHOHAIPABJIEHHBIN IOTOK BO3/lyXa B YUCTOM TOMEIIEHHH OOBIYHO 3a/Ia€TCs CPEIHEN CKOPOCTBIO MOTOKA.
TpeOoBaHust K CKOPOCTH OJHOHANPABJIEHHOTO TIOTOKa 3aBUCAT OT TeMIeparypsl, KOH(UTypauuu
KOHTPOJIMPYEMOT0 MPOCTPAHCTBA, 3alIUIAEMBIX OOBEKTOB M IIp. 3HAYCHUS] CKOPOCTH IMOTOKA BO3IYyXa MOTYT
3aJ]aBaThCs HETTOCPEICTBEHHO NOCIIE (PUIBTPOB WM B IPYTHX TOUYKAX.

9 HeotHOHANPABIIEHHBIH 1 CMEIIAHHBIH MOTOKH XapaKTEPHU3YIOTCS KPATHOCTBIO BO3TyX000MEHA B 4ac.

B oTedecTBEeHHON TpaKkTHKE NPUHAT IIOKA3aTeNb «KPAaTHOCTh BO3LyXOOOMEHa», ONpelelsieMblii Kak
OTHOIIEHHE 00BEMa BO3/yXa, MOJAaBaeMOTr0 B momemeHne B | 4, k o0beMy mnomemieHus. KpaTHocTh
BO3/lyX0O00MEHa OIpEJEIsieTCs] PAacUeTHBIM IIyTEM C Y4ETOM TEIUIOBOM Harpy3KH, HaJM4Ms BBITSDKEK, Kiacca
YHCTOTHI, YUCICHHOCTU IEepCoHasa, TpeOyeMoro nepenaaa JaBieHHs U Ap. B tabmuie B kauecTBe mpuMepa
MMPUBCACHBI OPUCHTUPOBOYHLIC 3HAYCHUA O6’beMa moJgaBacMoOro Bo3Jyxa Ha 1 M2 miomaian B 1y IIpyu BBICOTC
nomerieHus 3,0 M.

® CrieslyeT NpeyCMOTPETh HEPOHUIIAEMBII Gaphep.

D C yuerom >dQeKTHBHOTO pasieNeHUs WMCTOYHMKA 3arpSA3HEHUs W 3alIMIIAEMOM 30HBL Bo3MOkeH
(usngecknii 6aprep wiIu Oapbep ¢ TOMOIIBIO MOTOKA BO3yXa.

B.3 Onexna A YHCTHIX MOMeEIeHU A
[Ipu 3aganmu TpeOGOBaHUN K YUCTHIM TMOMEIICHUSM CIIEIYyeT YYHTHIBATH YHCICHHOCTH
MIepPCOHAJIa U TUI OJICIKIBI C YIETOM SMUCCHH YACTHII.

[MPUJIOXEHUE C
(cipaBouHOE)

ATTecTAallMsl YUCTLIX MOMEIeHU

C.1 IloaroroBka K KOHTPOJIIO M 3aBepLIAIOIIAsl 0YUCTKA (YOOpKa)

JIroOble HCTBITAaHUS WIM KOHTPOJIb YHUCTHIX IOMELICHHH CJelyeT NPOBOAMUTH IOCIE
cTa0WIN3aluy NapaMeTpoB cUcTeMbl. JTUTETbHOCTh Nepuoja CTa0MIN3alul JA0JKHA ObITh
coryiacoBana. YToObl moka3aTh CTaOMIBHOCTH MMapaMeTpOB, KOHTPOJb CIEAYET MPOBOAUTH B
TEYEHHUE JOCTATOYHO NMPOJODKUTEIIBHOTO BpEMEHU (pa3zaen 4 u mpuMep B npuioxeHuu H).

Ilepen ycranoBkoit ¢unbTpoB u mocne 3aBepumieHus yoopku (E.1.2 - E.3.3) cmenyer
IIPOBECTU OYUCTKY BCEX BO3AYXOBOJOB, CTE€H, IIOTOJIKOB, IIOJIa M YCTaHOBJICHHBIX
KOHCTPYKIHUH.

[Tocne ouncTku ciegyeT YCTaHOBUTh (DMHMUIIHBIE (HIBTPHI M NPOBECTH NPUEMOYHBIE
UCIBITaHUS AJI IPOBEPKU COOTBETCTBUS IIapaMeTPOB 33 JaHHBIM 3HAUEHUSM.

C.2 KoHTpOJIb, HCTILITAHUS M ATTECTALMS

C.2.1 O0umue moJ1oKeHus

[Tocne 3aBepiieHHs MOHTa)Ka YUCTBIX MOMEHICHWM M U MOATBEPKACHUS BBITOJIHEHUS
TpeOOBaHUI IO KOHTPOJIO MHUKpO3arps3HeHuil (pazmen 4) cieayeT MPOBECTH KOMILIEKC




nposepok u ucnbitanuit (C.2.1 - C.2.4 u pucynok C.1).

C.2.2 ArTecTanus KOHIENIHUHA U NPOEKTA

UTo0B! yIOCTOBEPUTHCS, UTO KOHIIEMIINSA, MPOEKT U OTHAEIbHBbIE pa3pabOTaHHbIE IETalH
COOTBETCTBYIOT COTJIAIIICHUIO MEXKY 3aKa34YMKOM U UCIIOIHUTENEM, CIIETyET PACCMOTPETh:

a) KOHIICTIIMIO KOHTPOJISI MUKPO3arps3HEHUH;

b) MIaHUPOBOYHBIE PEILICHHUS U PACIIONIOKEHNE 000PYA0BaAHUS;

C) ONMCaHHUE YUCTHIX MOMEIIECHUH (TIOSCHUTENBHYIO 3aIIUCKY K IIPOEKTY);

d) cxembl 1 yepTeKy;

€) IpyTue COTJIaCOBAaHHBIC TPSOOBAHMS.

C.2.3 Arrecranusi MNOCTABJISIEMOr0 OOOPYAOBAHMA M IOCTPOEHHOI0 YHCTOIO
noMenieHust

C.2.3.1 ArTecTanus MOCTaBISIEMOTr0 000pyA0BaHUS

Crnemyer mMpoBEpPHTH COOTBETCTBHE ITOCTABISIEMOro OOOpYNOBaHMS M COOPOYHBIX Y3JIOB
npoekty. [IpoBepka MOXXET TPOBOAMTHCA HA IUIOMIAJAKE NPEAIPUITUSA-IOCTABIINKA.
Heob6xomumo npoBepuTs:

a) KOMILJIEKTHOCTh U Ka4€CTBO B COOTBETCTBUU CO CrielUpUKALINECH;

b) cooTBeTCcTBHE TPeOOBAaHUAM 0€30TTACHOCTH, SPrOHOMUKH U HOPMATUBHBIM JJOKYMEHTaM,
UMEIOIIIUM OTHOIIEHHUE K TaHHOMY MPOEKTY;

C) cepTU(UKATHI COOTBETCTBUS U TIP.

C.2.3.2 ATrecTanus MOoCTPOCHHOI'O YUCTOTO MOMEILIEHHS

CrnenyeT mpoBepUTh COOTBETCTBUE YUCTHIX MOMeEIIeHU# mpoekTy. B nononnenue k C.2.3.1
poBepsieTCs:

a) KOMIUICKTHOCTh YUCTHIX IOMEIICHU;

b) B3aUMOCBSI3U C MOCTABIIMKAMU;

C) TpaBWIBHOCTh  (YHKIMOHHPOBAHWUS KOMMYHAJIBHOTO H  BCIIOMOTATEIBHOTO
000pyaOBaHNUS;

d) xanuOpoBka (mOBepKa) BCEX CHCTEM KOHTPOJsS, MOHMTOPWHIA, MPEAyNpPEKICHUS H
TPEBOTH;

€) LEJIOCTHOCTh YCTaHOBJICHHBIX (PMHUIIHBIX (DUITBTPOB;

f) Hanuuue pe3epBa MOIIHOCTH B CUCTEME MOATOTOBKH BO3/1yXa;

£) TEpPMETUYHOCTb (yTeUKa) OrpaskJAr0LINX KOHCTPYKLN;

h) mnoaTBepkaeHHE TOro, YTO JOJNHM PEUUPKYJIALMOHHOTO M HApyXHOTO BO31yXa
COOTBETCTBYIOT IIPOEKTY;

1) YUCTOTA TIOBEPXHOCTEH M COOTBETCTBUE YUCTOTO MTOMEIICHUS TPEOOBaHUAM (ITPUMEPHI B
npuioxeHuu E);

J) 3armacHbIC YacTH B YITAKOBKE.

C.2.4 ATTecTanysi OCHAIIEHHOI'0 YHCTOI0 MOMEIICHHUS

[Tocne 3aBepmenus padot no C.2.3.2 cieayer onpeaeanTh:

a) pEXKHUM Pa3JeICHUs YUCTHIX 30H;

b) BpeMsi BOCCTAaHOBJICHHS TI0 YPOBHIO 3arpsi3HCHHUIA;

C) CTa0WIBHOCTb MOAICPKAHUS TEMIIEPATYPHI M OTHOCUTEIBHON BIaKHOCTH;

d) KJ1acchl YMCTOTHI;

€) YHCTOTY IMOBEPXHOCTEH IO YacTUIaM U YPOBHH MHKPOOHOTO 3arps3HEeHHs (Tpu
HEOOXOAMMOCTH);

f) ypoBHU OCBEIIIEHHOCTH U IITyMa;

€) TMIOTOKHW BO3/TyXa M KPaTHOCTh BO3IyX000MEHA, €CJIH 3TO HEOOXO0IUMO.

C.2.5 ATrecTanus IKCIIyaTHPYEMOIr0 YMCTOr0 MOMeIeHu sl

YToObl yCTAaHOBUTH COOTBETCTBHE YHCTOTO MOMELIECHUS TPeOOBaHUAM OJKCIUTyaTalluH,
HOBTOPSIIOT MPOBEPKY:

a) pexXrMa pa3/JesIeHUs] YUCThIX 30H;

b) cmocoGHOCTH TOAepKAHKS TEMITEPATyPhl U OTHOCUTEIHLHON BIAYKHOCTH;

C) KJIaCCOB YHCTOTHI;



d) 9HCTOTBI TIOBEPXHOCTH MO YACTHIIAM W MUKPOOHBIM 3arps3HEHUSM B KPUTHYCCKHX
TOUYKax (MpU HEOOXOIMMOCTH);
€) KOMIUICKTHOCTH JOKYMEHTAIIUH B COOTBETCTBHH C Pa3jieiiom 8.

C.3 Odopmienne T10OKyMEeHTALNH

Pesynbrarel  KOHTpOIIS

JOKyMEHTALUH JOJDKESH BKIIIOYATh B CEOsI:
a) TOKYMEHTAIIUIO TIOCTABIIIMKA, TIOITBEPKIAIOITYIO Kaue€CTBO U3/ICTUH;
b) cepTudukaThl KaTMOPOBKHU (TIOBEPKU) UCTIONB3YEMbIX CPEACTB KOHTPOJIS;
C) COOTBETCTBYIOIINE YEPTEKH U ICTATMPOBKH YCTAHOBJICHHOTO 000y I0BaHHS;

d) MNOATBCPIKACHUC COOTBCTCTBUS TEXHUUECKOM JOKYMCHTallHUU.

JOJDKHBI ~ OBITh  TOKYMEHTaJdbHO o¢opMmieHbl. Kommuiekt

Ha pucysnke C.1 noka3aHa jJoruueckas ocjae10BaTeIbHOCTh U CBS3b MEXAY aTTeCTalluei,
JTanamu CO3JaHus U COCTOSHUSMU YHCTHIX TOMEIICHUH.
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MMPUJIOXEHUE D
(cmpaBOUHOE)

[LnaHupoBOYHBbIE PelIeHUsT YUCTHIX MOMeIIeH Ui
D.1 O01ne noj1oKeHus

D.1.1 Pazmepsl

Pa3mepsb! uncToro momenieHus: JOMKHbBI ObITh, 10 BO3MOXKHOCTH, MUHUMAIbHBIMU, UCXOIS
U3 NPAaKTHYECKUX TPeOOBAaHUN M MEPCIEKTHBBI pa3BUTHS B OynaymieM. bosibliyio miomianp,
KaK MpaBWJIO, CIEIyeT pPa3leTUTh HAa HECKOJbKO 30H WU TMOMEIIEHUH ¢ (U3HYECKUMU
Oapbepamu WK O€3 HUX.

IIpumeuanue - [IpucyrcTBue U NeSTEIBHOCTb NEPCOHANA B UUCTOM MOMEIIEHUH MOTYT IPUBOIUTH K
3arpsA3HEHUSIM WM HapylIeHHsIM IIOTOKOB BO3IyXa. B mpuioxeHnn B mnpuBeneHbl NIpUMEpHl YHCTHIX
MIOMEIIEHNH, KOTOpBIE YYUTHIBAIOT 3TO sIBICHHWE. B TpHIOXKEHMH A TNpHBEAEHBI NPHHIMIBI KOHTPOJSI
3arpsA3HEHNH, B KOTOPBIX MOTOK BO3AyXa U (u3MUecKas KOHGHUrypaust pabodelt 30HbI HIIH JPYTod KpUTHIECKON
OTPaHWYECHHOH 30HBI, BKIIFOYasl IEPCOHAJI, HAXOISIIUICSA B HEOCPEACTBEHHOM OJIN30CTH, IO3BOJISIOT YCTPAaHUTh
WJIN YMEHBIIUTH OOMEH 3arpsA3HEHUSIMH MEXly IPOJYKTOM M OKPYXKaroIIeH cpenoil.

D.1.2 PacnoJioxkeHue u OpraHusanus padoumx Mect

Kputnueckue paboune MecTa WM 30HBI PHCKA B YHUCTBHIX IOMEIICHUSAX CIEAyeT
pacronaratb Ha JOCTaTOYHOM PACCTOSHHHM OT BXOJOB M BBIXOJIOB, OCHOBHBIX MapUIpyTOB
NEePEeIBKEHUS WIH APYTUX (GaKTOPOB, KOTOPHIE MOTYT BBI3BaTh HapyIICHHE TTOTOKA BO3TyXa
¥ TIOBBICUTH YPOBEHbB 3arps3HEHUSI.

PaGoune Mecrta B YHCTBIX TMOMEIICHHUAX C TOPU3OHTAIBHBIM TOTOKOM BO3IyXa
pacrosararmT Tak, YTOObI Ha YHCTBIA BO3MyX, MMOCTYHAIONINI B YHCTYIO 30HY, HE OKa3bIBAJIU
BIUSHUE HApYIIEHUS WIW 3arps3HEHUs OT IEpEeIBIKEHUH MepCoHala WM BBIMOIHIEMON
BOJIM3H pabOTHI.

Ecnu TexHonoruueckue omnepanyy B 30HE TOPU3OHTAIHLHOTO OJHOHAMPABIEHHOTO MOTOKA
TpeOYIOT pPAa3IMYHBIX YPOBHEH YHCTOTBHI, TO MEHEE YHCTHIE OIepallH IOJDKHBI OBITH
pacmoJI0XKEeHbI JablIe M0 HAMpaBIECHUIO TIOTOKA, 4YeM 0oJiee YUCThIC.

D.1.3 BcnoMoraresibHbIE 30HbI M IPUMBIKAKOIIUE YUCThIE TOMeLeHu sl

BcenomoratenbHble  30HBI (30HBI TEXHUYECKOTO OOCTY>KMBaHUS, YJAJICHUS OTXOJOB,
XpaHeHHUs YOOPOYHOTO WHBEHTAps, TyaJeTbl, KOMHAThl MpUEMa MHIIU U T.I.) pacrojararoT
TaK, 4YTOObI HE MOBPEIUTh KPUTUYECKUM YCIOBHSIM BHYTPU YHCTOTO nomenienus. [lepemnass
JaBJICHUS] WJIM TIOTOKM BO3AyXa, MOPSAIAOK JOCTyma M CBSI3M (BO3IYIIHBIC ILTIO3HI,
NEPETOBOPHBIE YCTPOICTBA U CPEJICTBA BHYTPEHHEH CBSI3M), T€PMETHU3ALMS OTPAKIAOIINX
KOHCTPYKLIHMH (MECTa COCMHEHUS, KOHTYPBI TEXHOJIOTUYECKOr0 000PYIOBaHUs U YCTPOICTB
yAaJeHUs] OTXOJIOB, COMNpSraeMble C OTPaKJAIOIIUMHU KOHCTPYKLUHAMU) JOJKHBI OBITH
IPEIYCMOTPEHbl U BBINMNOJHEHBI TaK, YTOOBI MCKIIOYHTH MEPEKPECTHBIC 3arps3HEHUs.
Heobxomumo oprann3oBaTh 00ydeHHE MTEPCOHANIAa U KOHTPOJIUPOBATH €ro MOBEJACHUE, YTOOBI
MUHHMHU3UPOBATh TEPEKPECTHBIC 3arps3HEHUS, BO3HUKAIOLIME TIPH JBHKCHUU MEXIY
BCIIOMOTaTeJIbHBIMHU 30HaMHU U YUCTHIMU MTOMEILEHUSIMHU.

D.1.4 CpencrBa yiajeHusi 0TX010B M BCIIOMOTraTeJibHOe 000py/10BaHue

D.1.4.1 O0Oume nonoxeHus

B mpoekTte HOMKHBI OBITH MPEIYCMOTPEHBI CPEACTBA YNAIECHUS OTXOIOB W3 YHCTBIX
MOMEILEHUH, pPACIONOKEHHbIE U YCTAHOBJIEHHBIE TaK, YTOOBI 3arps3HEHUs] OT HUX HE
NPUBOJIMIN K HAPYIIEHUIO paOOTHl YUCTOTO TIOMEILICHHS.

CrnenyeT cBeCTH K MUHHUMYMY HaJIU4YUE OTKPBITHIX TPyOOIIPOBOAOB M Kabesiel B YHUCTHIX
MOMEIICHUAX, MOCKOJIbKY OHHM MOTYT 3aTPyAHUTh NPOBEIEHHE OYHUCTKM M TPUBECTH K
MOBPEXACHUSIM OACKIbI, calpeTok u mp. Beskoro pojga BbIEMKH, MOKPHITHS U T.II. MOTYT
IPEMNsATCTBOBATh MPOBEACHUIO Je3uH(peKIuu mwin o0paboTku razoMm (pymuramun). Crnemyet
OTpeAeNuTh NOPAIOK MPOBEACHUS 3TUX pabOT BO BHEIIHUX 30HAX C yUYE€TOM PACIHOJIOKEHUS
TpyOONPOBOJOB M NPEAYCMOTPETh Mepbl N0 3()(EKTHBHOMY yHAIEHUIO OTXOJIOB U
3arpsi3HEHMM, 00pa3yIoNINXCcs B TAKUX 30HAX.



KoHCTpyKIMsT TOYeK OTBOJA PHEPTUH, IEKTPHUUECKUX 3aKUMOB M COSAMHEHHWH JOJDKHA
00ecreYnTh BO3MOKHOCTh PETYISIPHON OUMCTKU 3arpsi3HEHUN BHYTPH WM €331 ITyCTOTEINBIX
KOXXyXOB. Pab0ThI IO TEXHUYECKOMY OOCITY>KUBAHHIO, TI0 BO3MOYKHOCTH, CIIETyET BBHITIOJIHSTH
BHE YHCTHIX TOMEIIEHUH.

Uwucno, TN W PaACTONOXEHUE CPENCTB YAAJICHUS OTXOJOB JOJDKHO OBITH COTIIACOBAHO
3aKa3YMKOM U UCIIOTHUTEIIEM.

D.1.4.2 O6opynoBanne BaKyyMHOM OUUCTKH

[lepeHocHOE U BCTPOCHHOE OOOpPYAOBAaHHWE BaKyyMHOW OYMCTKH TMpEAHA3HAYECHO s
3 PEKTHBHOTO yIaJICHHUS 3arps3HEHUN MPH MEPUOINIECKUX YOOpKaXx.

B cucreme BCTpoeHHON BakyyMHOW OYMCTKM BEHTHJIATOP W BBIXJIOMHAS TpyOa JOJKHBI
OBITh pa3MEIICHBI BHE YUCTOTO MoMenieHus. Eciu paboTsl He MPOBOASTCS, COCTUHUTEIBHbIC
My(QTBHl CUCTEMBbI OYUCTKM B YHCTOM TMOMEIIEHUU JOJDKHBI OBITh 3aKphITHL. [loTOK BO3myXa,
o0Opa3yrouuiicss TIpU BaKyyMHOH OYHCTKe, HE MOJDKEH HapyIIaTh Ieperaj TaBJICHUS WIH
¢dbopMy MOTOKOB BO3/IyXa B YUCTOM ITOMEIIECHUH.

[TepenocHbie cpencTBa BaKyyMHOW OYHCTKM (TBLJIECOCHI) JTOJDKHBI UMETh BBITSKHOM
¢mnetp (HEPA wmm ULPA), 3¢¢exkTuBHOCT, KOTOPOro JOJKHA OBITh HE MEHbIIEe
spdekTuBHOCTH (QrIbTpa Ha TNpUTOKe Bo3ayxa. CreayerT y4YecThb BIMSHHAE 3TOTO
000pyA0BaHUS HA TIOTOKU BO3AyXa B YUCTOM MOMEIICHUH.

D.1.4.3 CripuHKiepHbIE CUCTEMBI

CrnpunkiepHble  (MPOTUBOMOKAPHBIE) CUCTEMBl  MPEACTaBISAIOT cOo00M  cuctemy
TpyOONIPOBOJIOB M COOTBETCTBYIOIIME CpPEJCTBAa TYIIEHHsS TMOXapa (BOAY, XHMHUYECKHE
BEIIECTBA WU Ta3bl), KOTOPHIE SBISIOTCS MOTEHUUATbHBIMU 3arpSA3HUTENSIMU YHCTOTO
NOMEIICHUS, U TPU CIyYailHOM WJIM TpPEeTyCMOTPEHHOM BBIOpOCE HApyXKy MOTYT OBITH
MPUYUHAMU MOBPEXKICHUHN 3JIEMEHTOB YHUCTOTO TOMEIIECHUSI.

Ecnu TpyOomnpoBOAb! CIPUHKIIEPHON CHCTEMBI TIPOXOJIAT HAJl MTOTOJIKOM, CIIEAYET YICIUTh
0co0oe BHHMAaHHME Tpacce UX MPOXOXKICHHUS C YYETOM PACIHOJIOKEHHUS HaXOJSIIErocsl MOJ
HUMH 000pynoBanus. Cienyer 00ecneuuTs T0CTaTOYHBIN TOCTY Ul UX 00CTY>KUBAHUS WIH
PEKOHCTPYKILUHU, MPEeIyCMOTPETh Mepbl Mo cOOpy U YHAJIEHHUIO >KUIKOCTH, CIydailHO
NOSIBUBIIEHCS B 3a[I0TOJIOUHOM IMPOCTPAHCTBE YHCTOT'O TIOMEIICHUSI.

OtBepcTus B MOTOJKE U CTEHAX ISl CIPUHKIEPOB U JApPYTHE OTBEPCTUS B YHCTOM
NOMEIICHUH JOJDKHBI OBbITh TepMeTHU3HMpOBaHbl. Pacmonoxenue u ¢Gopma CHPUHKIECPHBIX
TOJIOBOK (HACKOJIBKO TI03BOJIACT MX (DYHKIMOHAJIBHOE Ha3HAYCHHE 110 OO0ECIeYeHUIO
0€30MaCHOCTH) HE JOJDKHBI BJIMATH HA YHCTOE TOMEIIEHHE M TOTOKH BO3JyXa, JIMOO 3TO
BJIMSIHUE HE JOJDKHO MPUBOAUTH K HAPYIIEHUSM MOKa3aTesIeld YUCTOTO TOMEUICHHUS.

D.1.5 Cucremsbl cBsI3H

[lepenBurkeHus o€l BHYTPU YUCTOTO MOMEILEHUS CIEeIyeT CBECTU K MHHUMYyMY. Tawm,
IZIe 3TO IesIeco00pa3Ho, MpeayCMaTpUBAIOTCS CUCTEMbI CBsi3U. K cpeacTBaM CBSA3M OTHOCST
OKHa, IEPErOBOPHBIE YCTPOICTBA, CUCTEMBI ITepeiayll TaHHBIX U TeJIe(OHBI.

D.1.6 OcrekJienue

[Tpy mpoeKTUpPOBaHMU M YCTAHOBKE HApY>KHBIX OKOH CielyeT u30eratb MoTepb Tera,
BIMSHUS COJHLIA M KoHAeHcamuu. OKHa B CTEHAaX YHCTHIX IOMEIICHHH JOJDKHBI OBITH
repMETUYHBIMU U OOecreurnBaTh 0030p AECWCTBUN BHYTPH IMOMEIIEHUS, HE BXOAS B HETO.
OxHa HE JOJDKHBI OTKpPHIBaTbCA. MOJKET HCIIOJIb30BAaThCS JABOMHOE OCTEKJICHHE JUIS TOTO,
YTOOBI TOBEPXHOCTH CTEHBI M CTEKJIa ObUIM B OJHOMN IIIOCKOCTU. BHYTpH TaKOTO OCTEKJIECHUS
MOTYT OBITh >KaJTI03U WJIM IITOPBL. Y CTAHOBKA JKaJIO3U M IITOP BHYTPU YUCTOTO IMOMELICHHS
HE JI0IyCKaeTcs.

D.2 locTtyn B uncTOE MOMeLleHH e

D.2.1 Oomme mo0:KeHust

Uncno TpoeMoB, COSAMHSIIONIMX YHCTOE TMOMEIIEHHWE C HapyXHOW Cpelod wiH
MPUMBIKAIOIIAMHU TTOMEICHUSIMH, TOJKHO OBITh MUHHUMAJTbHBIM.

3aI‘pH3HeHI/I}I, BBI3BIBACEMBIC BXOAO0OM-BbIXOJ0M HepCOHaJIa, HepeMeH_IeHI/IGM MaTepI/IaJIa NN



JBIDKEHHEM BO3JIyXa JIOJDKHBI OBITh MHUHUMaIbHBIMH. HopManpHO AelcTByrOIIue
(HeaBapuiiHbIC) BXOJbI M BBIXO/IBI IEPCOHATIA U MATEPUATIOB U3 YUCTOTO MOMEIIEHUS JOKHBI
OBITH OPraHU30BAHBI UE€PE3 BO3AYIIHBIE IIUTIO3bI OTJEIBHO AJIs IEPCOHANIa U MaTEpUAJIOB.

D.2.2 Bo3aymHbie HLTIO3bI

Jnsa  monpnepxaHus Iepemnaga  JaBiI€HMsT W TEPMETUYHOCTH  KOHTPOJIHPYEMOIO
MPOCTPAHCTBA BO BpEMsl BXOAAa U BBIXOAA HCIOJNB3YIOTCS BO3JIYIIHBIE MUTIO3bI WU
nepeaToOYHble KaMephl.

BxonHas u BeIXOIHAs JBEpH IILII03a HE JOJDKHBI OBITH OJHOBPEMEHHO OTKPBHITHIMU. J[1st
0030pa MpOCTpaHCTBA MEXJy 30HAMHM BXOJAa U BBIXOJA MOTYT OBITh YCTaHOBJIEHBI OKHA C
MPO3pAaYHBIMU  CTEKJIaMU. MOTryT TPUMEHATHCA DIEKTpUYecKas WIM MeXaHW4decKas
OJIOKMPOBKH, 3BYKOBBIE M CBETOBbIE WH3BEILATENH, CUTHAJIM3UpYIOLIME, 4YTo o0e JABepu
OTKPBITHI.

BHyTpu BO3IYNIHBIX WLTIO30B CJEIyET NPEAyCMOTPETh OapbepHbIe (pa3enTelbHbIC)
CKaMbU I IPYTHE CPEACTBA pa3AeNieHUs] ¢ HEOOXOIUMBIMH YCTPOUCTBAMU U MPOIIETyPAMHU.
[Ipoxonpl 11st MaTepralioB U EPCOHAa JIOJIKHBI OBITh pPa3/ie€ICHbI.

D.2.3 ABapuiiHnble BHIXObI

ABapuiiHble BbIXO/IbI TOJKHBI OBITh OCHAILIEHBI YKA3aTEISIMU BBIXO/A.

D.2.4 KomHaThbl nepeoieBaHuA

D.2.4.1 O6mue nonoxxeHus

KomHaThs! iepeoieBaHus IPEICTABISIIOT COOO0M CcrielnaIn3upOBaHHbIE BO3AYIIHBIE ILTIO3bI
JUIsL BBIXOJIa M BXOJla NIEpCOHAIa B YUCTOE MomelieHrne. OHU JOKHBI UMETh JIOCTATOYHYIO
IIOMIalb W, B 3aBUCHMOCTH OT Kjacca YHUCTOrO MOMEIIEHUs, MeOenb A MpOLeayphl
OJIEBaHHs M YJAJICHUS MHCIIOJNb30BAHHOM OAEXKAbl. B HUX MOXET ObITh YCTaHOBJIEHO
o0opyaoBaHuEe IS MBIThsl W Je3uH(ekuu pyk. B Mecrtax BbIXxoga M BXoJa B YHCTOE
MOMEILEHUE MOTYT OBITh YCTaHOBJIEHBI CIIELIMAJIbHBIE YCTPONCTBA, CPEACTBA ISl OYUCTKU
00yBU U TUTIKHE KOBPHUKHU.

JlomkHO OBITH 00ecIedueHo pasjielieHHue MepCoHalla, BXOJSIIET0 B YHUCTOE IOMEIIECHUE
yepe3 KOMHATy TMEpeoJieBaHUsl M BBIXOJALIETO M3 HEro. OJTO MOXET ObITh 00ecreyeHo
pa3zeneHreM BO BPEMEHHU WM OpraHU3alieil OTAEIbHBIX MaplIPyTOB BX0/a U BBIXO/A.

[Ipy McHOIB30BAaHMM OMACHBIX MAaTEPHAIOB JOJIKHBI ObITh MPEIYCMOTPEHBI OTIEIbHBIC
MapLIPYThI JUIsl IEPEOIEBAHNUS IEPCOHAIA U €T0 IEKOHTaMUHALIUH.

D.2.4.2 Opranu3zanusi KOMHAT EPEOICBAHMS U UX TUIAHUPOBKA

Kiaccel 4McTOTHI KOMHAT NEpPEOeBaHUs U HapaMeTpbl MUKPOKIMMATa B HUX JOJIKHBI
OBITh TaKMMH, YTOOBI YPOBEHb YHUCTOTHI YUCTOrO IMOMEILIEHHS, B KOTOPOE OHU BEAYT, HE
Hapymancs. Mebenb JUIsl XpaHeHHs OJSXKIbl M 000pyHOBaHHE, HMCIIOIb3yeMble B YHCTOM
MOMEIIEHUH, JTOJKHBI COOTBETCTBOBATh 33aJJaHHOMY YpPOBHIO YHCTOTHL. [lns obecrneuenus
HEOOXOIMMON 3allUThl B KOMHATax IMEPEOCBaHUS JOJDKHBI OBITh TPH (PYHKIIMOHAIbHBIC
30HBI:

a) 30Ha BXOJa B KOMHATy II€pEOAEBaHMs - I BXOJa W3 BCIOMOIAaTEIbHOM 30HBI
(HEeTIOCPEeICTBEHHO WJIM 4Yepe3 BO3AYIUHBIA III03); B HEMl MpeaycMaTpuBaeTcs BCe
HEOOXOIUMOE [UIs CHATHUS, XpaHEHUs, IEpeoJieBaHUs W/WIM YAAJICHUS OACKABI, He
JIOTTYCKaeMOM B YUCTOE MOMEILECHUE;

b) mepexoaHast 30Ha - 30Ha, I/Ie O/ICXKAA WIM SKUIIMPOBKA MEpcoHala, MpeIHa3HAYeHHAs
JUISL YUCTOTO TIOMEIIEHUS, XPAaHUTCS, HaJEBAaeTCs WM CHUMAeTCs B COOTBETCTBUU C
UHCTPYKLUEH;

C) 30Ha MHCIIEKTUPOBAHUS U BBIXO0/1a - JIJIsl IPOBEPKH, MPABUIIBHO JIM HAZETa OCXKIA, U AJIs
BBIX0/1a HEMIOCPEACTBEHHO B YMCTOE MOMEIICHUE WM YEPE3 BO3AYIIHBIH MITIO3.

OTH 30HBI MOTYT OBITH pa3zelieHbl (PU3NYeCKHM OapbhepoM (BO3AYIIHBIM IITO30M HIIH
CKaMbel, uepe3 KOTOpyH HYXHO MNEpecTynuTh). B 30He, mnpuieramomeid K YUCTOMY
MOMEIIEHUIO, JODKEH OBbITh BBICOKUHM YpOBEHb YHCTOTHl. HeOnarompusTHoe BIHSHHE,
BBI3BIBAEMOE BXOJIOM U TMEPEOJICBAaHHMEM B COCEIHUX 30HAX, JOJDKHO OBITh CBENEHO K
MUHUMYMY.



D.2.4.3 O6opynoBanre KOMHAT MEPEOACBaAHUS

Oco0eHHOCTH KOMHAT NepeoJeBaHMs OIMPEICINIIOTCS YUCThIM IOMEIEHUEM, B KOTOpOe
OHU BENYT.

JloKHBI OBITH OMpEIETIeHbI celyomue TpeOOBaHuU:

a) KOJMYECTBO IE€pPCOHANa, MPOXOAIIEro 4Yepe3 KOMHAThl IepeojeBaHus (obiuee
KOJINYECTBO U KOJIMYECTBO MEPCOHATIA, TPOXOASAIIET0 OJTHOBPEMEHHO);

b) mpomenypa mepeoieBaHUsI C YKa3aHUSAMH: KaKyl0 OJNIKIy HYKHO CHSTh W HAJIETh;
SBJISIETCA JIM OHA OAHOPA30BOM MJIM MHOTOpa3oBOM; Kakue MpaBuiIa 00eCrednBalOT YUCTOTY
OJISK/IBI M OTCYTCTBHE PHCKA MEPEKPECTHBIX 3arpsI3HECHUI;

C) MEPUONYHOCTD 3aMEHBI OJIEHKIbI.

[Ipu opraHmzamum KOMHAT TIE€PEOJEBaHUS HEOOXOAMMO TMPEIyCMOTPETh MeOels,
000pyIOBaHUE U yCIOBUS JJIS:

a) XpaHEHHsI OJEKIbl 10 WCIOJIB30BAHMUS, MOPAIKA cOOpa W yJaJIEHUs] WCIOJIB30BAHHOM
OJICKIBI;

b) XpaHeHUs TPHHAUICKHOCTEH (IIEPYATOK, MACOK, 3alIUTHBIX OYKOB, OaXmi) [0
UCIIOJIb30BaHUs, MOpsAKa cOopa U yJalleHHs! UX MOCIIe UCIIOIb30BaHUS;

C) XpaHEeHHS JTMYHBIX BEUICH;

d) MBITBS, CYyIIKH ¥ IEKOHTAMUHALIUU PYK;

€) pa3MeleHHs Ha BUIHOM MECTE€ WHCTPYKIIMH TI0 TIPOILIEype MepeoieBaHus;

f) BO3BMOXXHOCTH OCMOTpa HEPCOHANOM ceOsl B 3epKajio (B MOJHBIN POCT) Al MPOBEPKH
TOTO, TIPABWJIBHO JIM HAJIETa OJIEKIA.

[MPUJIOXEHUE E
(cipaBouHOE)

CTpouTebCcTBO U MaTepuaJIbI
E.1 Bei0op maTepuajioB

E.1.1 O61mue nosoxenust

Marepuansl, UCIIONIb3yeMble MIPU CTPOUTENILCTBE YMCTHIX IMOMEIICHHH, CIeTyeT BHIOMpaTh
C YUETOM:

a) KJIaCCOB YHUCTOTHI;

b) H3HOCOCTONKOCTH M COTIPOTUBIICHUS yAAPHBIM Harpy3KaM;

C) METOZIOB yOOpKH, 1e3UH(PEKIINH U UX TIEPUOUYHOCTH;

d) BO3IEMCTBUS XUMUYIECKUX M MUKPOOHOJIOTHYECKUX (haKTOPOB U KOPPO3UH.

Marepuanbl, KOTOpble MOTYT TIOBPEXKIAThCS WM BBIACIATh YACTHULBL, JOIMYCKAETCs
HCIOJIb30BaTh TOJIBKO MPHU UCTOIb30BAaHUH HAICKAINX TOKPBITHH U 3aIUTHI.

Crnenyer yduuThIBaTh XHMHYECKYI0 COBMECTHMOCTHh MCIIOJIB3yeMbIX MAaTEpUAIOB C
9KCIUTyaTallMOHHBIMU TPeOOBAaHMSAMU YHCTHIX MOMEIIEHUH, Hampumep, Mpu BbIOOpe
aIre3upyIoKUX MaTepUAIOB U TEPMETHKOB JJISi OKOHYATEIIbHON OT/EIKH MOBEPXHOCTEH MM
MaTepHasoB JIJIsi COOPKH U TEPMETH3ANH (PIITBTPOB.

[loBepxHOCTH, KOTOpBIE CONPHUKACAIOTCS C BO3AYXOM, IIOCTYMAIOIUM B YHUCTOE
MOMEIIEHUE WJIM YUCTYIO 30HY, MOTYT MOBJHUSATH Ha KauecTBO BO3AyXa, MOJaBacMOro B
KPUTHYECKYIO 30HY. [loaTOMy MaTepualibl ¥ MOKPHITHS BHYTPEHHUX MOBEPXHOCTEH CUCTEMBI
MOJTOTOBKM BO3AyXa JOJDKHBI OBITh  CHEHHMATbHO PACCMOTPEHbI U MPUHATHL K
UCTIOJIb30BaHUIO.

OTKpBITBIE MOBEPXHOCTU OOOpYAOBaHUS, MeOEIM U MaTepUajoB BHYTPU YHCTOH 30HBI
JIOJDKHBI  COOTBETCTBOBATH TEM JK€ TpPEOOBAaHHMSIM, YTO M COCTaBHbIE YaCTH YHCTOTO
MOMEILEHUS.

OKcmlyaTallMoHHble Kputepuu npusesnensl B E.1.2 - E.1.4.

E.1.2 Yucrora mnoBepxHOCTeili W NPHUIOAHOCTb CTPOUTEJbHBIX MAaTepHAIOB IO
KPHUTEPHIO YMCTOTHI

Bce oTkpeiThIe MaTepuanbl JOKHBI JOMYyCKaTh 4acTylo U 3((EKTHBHYIO OUYUCTKY U
Ne3UH(EKINI0, HE UMETh IIEPOXOBATOCTEH M MOPUCTOCTH, HA KOTOPHIX MOXKET MPOH30UTH



yAEp)KaHHE 4YacTUIl M XUMHYECKUX 3arpsS3HCHUH WM DPa3BUTHE MHKPOOHOIOTHYECKUX
3arps3HeHui. MeTobl OLEHKH M KOHTPOJISl YACTOTHI OBEPXHOCTEH (HAampuUMep, BbIICICHUS
Y4acTUI, OWOJIOTMYECKHE W XUMHUYECKUE 3arps3HEHUs) JOJDKHBI OBITh YTBEPKICHBI B
COOTBETCTBYIOIEH JOKyMEHTaluu. Marepuanbl, MOBEPXHOCTH KOTOPBIX MOJBEPraroTCs
OYUCTKE W Je3WH(PEKINH MPHUHATBIMH METOJIAMH, JOJDKHBI BBIOMPAThCS C YYETOM UX
COIIPOTHBJICHUS] MEXaHWYECKOMY H XHMHYECKOMY H3HOCY M OCTaBaThCsl TIJIaJKUMH,
HEMOPUCTHIMU, CTOMKUMH K n3MeHeHuto 1seta (E.1.4 u E.3.3).

CreHbl, MOJBI W TOTOJKM YHUCTBIX IOMEIIEHUH U YHUCTBIX 30H JOJDKHBI OBITH
CIPOCKTHPOBAHBI M TOCTPOCHBI TaK, YTOOBI JOCTYI JUIsl OYUCTKH IIOBEPXHOCTEH OBLI
CBOOOJHBIM. DTO OOBIYHO OTHOCHTCA K CTEHaM, I0jlaM, MOTOJIKaM M [JBEpSM, BBOJIHBIM
94acTsSM BO3AYIIHBIX TU(HYy30pOB, CTOKaM B 1oty U T.1. (QG).

Ecnu Heo6XouMo 4acTo BBITUPATh WM MBITh CTEHBI, MOJIBI M MOTOJIKH, TO NMPHU BBIOOpE
MaTepUajIoB CIEIYeT TIIATEJIbHO OLEHUTh MECTa COCIMHEHHUS U MepeceuyeHus AeTaneu u, B
0COOEHHOCTH, WCKIIOYUTh MECTa, IJleé Bjara MOXET CKallIMBaTbCs WJIM OCTaBaThCs Ha
MIOBEPXHOCTH.

E.1.3 KoHTpOJIb 3/1eKTPOCTATHYECKOI0 3apsi/ia U pa3psiaa

AKKYMYyJTUpOBaHHE DJEKTPOCTATHUECKUX 3apsSOB W TMOCIEAYIOMIAE paspsabl MOTYT
IPUBECTH K OMACHOMY DPUCKY (HampuMep, K B3pbIBY B NPHCYTCTBUU IOPOILIKOB U Ta30B),
MOBPEXKJICHUIO 000PYIOBaHUs (HApUMEp, JICKTPOHHBIX HMJIM ONTHYECKUX SJIEMEHTOB) HIIH
MOBBIIIEHHOMY OC@XJICHMIO YacTHIl Ha IIOBEPXHOCTAX, NPUBOJAMIMX K (usnyeckomy,
XUMHAYECKOMY U MUKPOOHOJIOTUYECKOMY 3arpsizHeHHI0. [109ToMy HCTIonb3yeMble MaTepratbl
HE JIOJDKHBI HU T€HEepUpOBaTh, HU YAEPKUBATh CYIIECTBEHHBINH 3JIEKTPOCTATHUUYECKUH 3apsf.
DTOT BaXHBIH (PaKTOP AOJDKEH OBITH OIICHEH U 33aJaH 3aKa3YMKOM JUIS KaKIOr0 KOHKPETHOTO
ciydass. YToOBl yMEHBUIMTh TI'€HEPUPOBAHHME HJIEKTPOCTATUYECKOIO 3apsiia, HEKOTOphIE
IPOIIECCHl MOTYT TpeOOBaTh CIIENMAIBHBIX YCIOBHA, HAPUMEP, BIAXHOCTH. B npuioxeHnn
F naercs Gonee neranbHOE PyKOBOJCTBO IO 3TOMY Bompocy. CiieayeT UMeTh B BUIY, UTO JJIs
UCKITIOUEHHsI HAKOIUICHHUS 3JIEKTPOCTAaTUUECKOTO 3apsjaa Hanbosee OJaronpHusTHBIE yCIOBHS
[0 BJIAXHOCTM MOTIYT HaXOAWUTbCS B IPOTUBOPEUMH C JAPYTUMH TpeOOBaHUAMHU
TEXHOJIOTUYECKOTO Tpollecca WIM LEeIsIMH Tpouecca. B HEKOTOpBIX ciydasx i
YMEHBUIEHNUs  BJIMAHUSA  JIOOOrO  HABEJCHHOTO  3apsAAa  MOTYyT  NOTpeOOoBaThCs
AIIEKTPONPOBOAIINE MU AaHTUCTATUUYECKHAE MaTepPHaJIbI.

YroObl 3alUTUTH DJIEMEHTHI, YYBCTBUTEIbHBIE K CTAaTUYECKOMY 3JIEKTPHUYECTBY,
CONPOTHBIIEHHE 3a3eMIIcHUs RE N0KHO ObITh B mpenenax 10% - 107 Om. Crnenyer npuHATH
MEpbl MO 3allUTe IEepCcOoHaja OT PHUCKAa yAapa SJIEKTPUYECKHMM TOKOM, IPETyCMOTPETh
3a3eMJICHHE C TMEPeXOMHBIM COMpoTUBJIeHHeM Rsr = 5x10* OM, mo3ToMy ONTHMANbHBIH
JIMara3oH 3HAYE€HUI COMPOTHBIICHHS HAXOJUTCS MEXITY TIEPEXOJIHBIM CONPOTUBIICHUEM RsT =
5x10* Om u conpoTupienueM Macchl Re = 107 Om.

VYKazaHHBIE AJIEKTPHUUYECKUE XAPAKTEPUCTUKU TOJa OTHOCATCS M KO BCEU CTPYKType
MaTepHaloB M NOKpeITUH. WX cienyer mepuoguuecku HU3MepsiTh, YTOOBI KOHTPOJIUPOBAThH
NOTEPI0 HKCIUTyaTAallMOHHBIX KayecTB U3-3a cTapeHus. He pomyckaeTcs mpeBbIIICHHE
npeaeapHoro 3HadueHus:i 2 kB, xapakrtepusyromero akKyMyJUpPOBAHHBIM IOBEPXHOCTHBIN
3apsia. Bo BpeMsi pabOTBl YMCTOTO MOMELICHHS, TOCIIe BHECEHUS] M3MEHEHHH WM pEMOHTa
CJIeZlyeT peryJiipHO KOHTPOJIMPOBATh MPOBOAUMOCTb CTEH.

E.1.4 Otnenka BHYTPEHHHX NMOBEPXHOCTEH, ee JA0JITOBEYHOCTH ]|
PEMOHTONPHUIOAHOCTH

B umncrom mnomemieHHMM Bce BHYTPEHHUE IOBEPXHOCTH JOJDKHBI OBITH TJIaJKMMH,
HEMOPUCTBIMHU, 0€3 M3JIOMOB, PAaKOBUH, CTyNE€HEK M BbICTYNOB. [Ipu mpoekTupoBaHuM U
CTPOUTENILCTBE HYXKHO CTPEMHUTHCS, YTOOBI YUCIO CTYNEHEK, BBICTYIOB, YIJOB (OCOOEHHO
BHYTPEHHUX) U IPYTUX MOJOOHBIX 3JEMEHTOB, TJI€ MOTYT CKaIUIMBAThCs 3arpsi3HEHUs, ObLIO
MUHUMaJIbHBIM. 711 oOecnieueHust 3(h)(h)eKTUBHONW OUUCTKHU YTJIBI U COCMHEHHUS MOTYT OBITH
3aKpYIJIEHHBIMH, OCOOEHHO B MeECTaxX «IOJI - CTEHa» U «cTeHa - creHa». Otnenka
MOBEPXHOCTH  JIOJUKHA  BBIACPKHBATh MEXaHHMUECKOE M XHUMHYECKOE BO3JEHCTBHE



NPEIYCMOTPEHHBIX METOJIOB OYUCTKHU M JE3UH(EKIIHH.

BHyTpeHHME MOBEPXHOCTH JOJKHBI COOTBETCTBOBaTH TPeOOBaHMSAM 3aJaHHOIO Kiacca
YUCTOTHl ToOMeleHus. s HUX MOXET NOTPeOOBaThCS CHCTEMAaTHYECKOE TEXHUYECKOE
oOcily>)knuBaHUEe M TNpoBeJeHHE peMOHTOB. Ilpu BbIOOpe MaTepualloB clieAyeT Y4YHUThIBATh
TpeOOBaHUS TEXHUUYECKOTO 00CTYKUBaHUsS, pEMOHTA U BO3MOXKHbIE ToBpexaeHus. [Ipu aTom
CJIelyeT MPENYCMOTPETh BOCCTAHOBJICHUE CBOMCTB 10 IIEpPBOHAYAIBHBIX 3HaueHUU. Cienyer
IPUHATE BO BHHUMAHHME CTOMMOCTH BCErO >KM3HEHHOI'O IMKJIA M METOJBI aHAIW3a pPHUCKa
3arpsI3HEHUN.

E.2 PekoMenganuu s 0TAeIbHBIX DJIEMEHTOB YHCTBIX MOMEIeHH i

E.2.1 IloToJiIKM, CTEHBI U MOJIbI

E.2.1.1 OcHoBHbIE TpeOOBaHUs

DneMeHThl CTEH, TMOTOJMKa M ToJia JIOJDKHBI  COOTBETCTBOBaTh  TpPeOOBaHUSM
M0’Kapo0E30MaCHOCTH, 3BYKO- M TEIUIOU3OJISAIHA. [IOBEpXHOCTH U COOPOUYHBIC Y3IIbI JOJIKHBI
OBITh COBMECTUMBI C MPEAYCMOTPEHHBIMU METOJaMH OYMCTKH. UTOOBI M30exkarh OJIMKOB,
CJeIyeT YYeCTh B3aUMHOE BIIMSHUE I[BETA MOBEPXHOCTEH YMCTOTO MOMEIIEHUS U OCBEIICHUSI.
Boznymiseie 1u1i0361, KOMHATBI JIsI TIEPEOICBAHUS U MECTa IMepeladyd MaTepuaioB JTOJKHBI
YJIOBJICTBOPATH TEM e TpeOOBaHHSAM, YTO W Oojiee YHCTas 30HA, B KOTOPYIO OHHU BEIYT.
Bo3moxHBI cnienuanbHbie TpeOOBaHUS M0 JEKOHTAMHHAIIMA U OYMCTKE BO3MYIIHBIX IIIJTI030B
JU1s1 00OPYZIOBaHUS U MAaTEPHAIOB.

IMIpumeuanue - CymecrByeT MHOTO METOJOB W MAaTEPUANIOB, MPUMEHSICMBIX IPU CTPOHUTEIHCTBE
YHCTHIX MOMEIICHHH, HAYMHAS OT CTPOMTENILCTBA HA MECTE JIO MOJIHOCTHIO M3TOTOBJICHHBIX HA 3aBOJIE COOPHBIX
MOJIYJIbHBIX CHCTEM. MOXHO BBIJCIHUTh CIACAYIOIINE OCHOBHBIC BAPHAHTHI:

a) CTPOUTEJIbCTBO HA MECTE C MPUMEHEHHEM:

1) BIAXXHBIX MPOIIECCOB C COOTBETCTBYIOIIEH OTIENKON MOBEPXHOCTEH (KJIAQAKH M3 KUPIHAYa, OJIOKOB H
T.IL; IITYKATypKHU U MOCIEIYIOINX OTACIOUHbIX PaboT),
2) CyXHX TpOIECCOB C COOTBETCTBYIOIIEH OTIENKOM IOBEPXHOCTEH (IIPUMEHEHHWEM JIFCTOBBIX
MaTepHaJoB U IIp.);
b) cOopka Ha MecTe:
1) TOTOBBIC MH)KEHEPHBIC CHCTEMEI,
2) MOJYJIbHBIC TOTOBBIC COOPHBIC CUCTEMEL.
MO>HO UCIIOJIE30BaTh KOMOWHAIIMIO STHX BAPUAHTOB.

[Ipu BBIOOpE METOAA CTPOMUTENLCTBA CJEAyeT NPUHUMATh BO BHUMaHHE HE TOJBKO
KOHTPOJIb 3arpsA3HEHUH W SKCIUTyaTallMOHHbIE TpeOOBaHUS, HO M MECTHbIE (DaKTOPHI
(HampuMmep, HaJIWYUE ONbITa CTPOUTENbCTBA), JaHHBIE O 3JaHUU (BBICOTA IOTOJKOB,
JIOIyCTUMasi Harpy3Ka, pa3jMuYHble OTKIOHEHHUS OT HOPMbI), OIPAaHUYEHMs] HA TEXHUYECKOE
o0cCiyKUBaHUE, YCIOBUS TUIA «BO3MOXXHOCTh XOAMUTD IO MOTOJKY» U T.1I.

E.2.1.2 [loTonku

YroObl MpeaoTBpPaTUTh MPOHMKAHUE YACTULl M APYTUX 3arps3HEHUI U3 3aM0TOJI0YHOIO
IOPOCTPAHCTBA, IMOTOJIKM JOJDKHBI OBITh repMeTH3upoBaHbl. Kpemnenue QuibTpos,
MOHTQXHBIX pamM (GuIbTpoB U AUG(Py30pOB, CMOHTUPOBAHHBIX HAa IOTOJIKE, JOHKHO OBITh
TCPMCTUYHLIM. OTBepCTI/ISI AJI1  KOMMYHAaJIbHBIX Heﬂeﬁ, CIIPUHKJICPOB M CBCTUJIBHUKOB
JOJIKHBI OBITh CBEJCHBI K MUHUMYMY M TepMeTU3upoBaHbl. ClieyeT UCKIIIOUYUTh BO3MOXKHOE
BJIMAHUC PA3JIMIHBIX KOMIIOHCHTOB (CHpI/IHKHepOB, CBCTI/IHBHI/IKOB) Ha MMOTOK BO3ayXa.

E.2.1.3 Crensl u meperoponku (BHYTPEHHHE BEPTUKAJIbHBIE TOBEPXHOCTH YHCTHIX
MOMEIICHUH)

Matepuansl U MOBEPXHOCTU CTEH OJKHBI OTBEYaTh OOIIMM TPeOOBAHMSIM HCXOIS W3
cBoero Ha3HadyeHus. CrienuaibHOe BHUMaHUE JOJDKHO OBITh YAETICHO YCTOMYUBOCTH K yIapy
U HM3HOCY, OCOOCHHO B MECTax YacTOro [BIKEHHS TENEKEK WM TepcoHalla, KOTOPBIN
NEPCHOCUT MaTCpHUaAJIbI. J_—[HH 3alIUThI HOBCpXHOCTCﬁ MOTYT HCIIOJIb30BaTbCd HAHCCCHHLIC
MOJIOCHI WJIN 3alIUTHBIE OPYChSL.

B HEKOTOpBIX Cilydasix MOXKET MOTpeOOBaThCS TepPMETH3AIMsI CTEHOBBIX MaHENEH, YTOObI
n30ekath OOMEHa 3arpsA3HCHHSAMH C OKpyXKaromied cpemoir. YUrtoObl oOecreuuTh
YAOBJICTBOPUTCIIbHYIO OYUCTKY U OTPAHUYUTL YACPIKAHUC 3ar pHBHeHHﬁ, HaKJIaJHbIC ITOJIOCHI



WIA TEPMETUKU MEXAY IMaHEISIMHU JOJDKHBI OBITh TJaJKUMH, C 3aKPYTJICHHBIMH KpasMu (B
HEKOTOPBIX CIydasx TpeOyeTcs IUIOCKUU CTBIK 0e3 BBICTYNOB). Ocoboe BHHUMAaHHE CIIETYET
YACIHUTh TJIAJKOCTH MBOB U A(P(EKTUBHONW TepMETH3allMd KOMMYHAJIBHBIX YCTPOHCTB M
JIPYTHX BBOJOB.

OcTekiIeHHbIE AJIEMEHTHI CTEH U JABEPEW HE JOJDKHBI OTKPHIBATHCSA. MOXKET MPUMEHSATHCS
JBOMTHOE OCTEKJICHHE C MPUMEHEHHEM BO31yXOHEIPOHUIIAEMOTr0 TepMETHKa, OJaroaaps 4emy
JIOCTUTAETCs CIUIOIIHAs IMOBEPXHOCTh 0O€3 BBICTYNOB C BHyTpeHHEHl cTopoHsbl. lllTopsl n
YKAITI03U JOJDKHBI PacIioNiaraTbCsi CHapYKU KOHTPOJIMPYEMON 30HBI UM MEXKIY CTEKIIaMU MpH
JIBOMHOM octekiieHnu. Tam, rae He TpeOyercs CIUIOIIHONW MOBEPXHOCTH, COEIUHEHHE
«OKOHHAs paMa - CTeHa» JIOJDKHO UMETh 3aKpyTJICHHBIE Kpasi MM HAKJIOHHYIO TTOBEPXHOCTb.

Ha nBepsix 10mKHO OBITh KaK MOXHO MEHBLIE TOPU3OHTAIbHBIX IOBEPXHOCTEH U
BeIcTynoB. CrnemyeT wuzberatb moporoB. TpeHHEe B MEXaHHUECKHUX OJJIEMEHTax JABepei
(HampuMmep, 3alllenKax, 3aMKax, MeTsIX), a TAaKKe MEXIY JABEpSMHU, UX pamMaMH U IOJIOM
JOJKHO OBITh MUHUMAJIbHBIM. [[BEpHBIE METIN JOJKHBI OBITH TaIKUMH, JIETKO OTKPBIBATHCS
U YUCTUTHCSA. MOTYT MCIOJB30BAaThCS ABTOMATUYECKUE OTKPBIBAIOIINE YCTPONCTBA, a TAKKE
MpeyCMaTPUBAThCS COOTBETCTBYIOIIME HAMPABICHHUS OTKPBIBAHUS JABEpEd C Yy4eTOM
OITACHOCTH NEPEHOCa 3arpsI3HEHUM.

E.2.1.4 [lonst

[Tomel W TOKPBITUS ISl HUX JOJDKHBI OBITH HETIOPUCTBHIMH, MPOTHBOICHCTBYIOIINMHI
CKOJIB)KEHUIO, YCTOMYMBBIMU K HM3HOCY U DIEKTPONPOBOJHBIMU, €CIA ITO HEOOXOIUMO,
YCTOMUMBBIMA K HCHOJB3YEMbIM XHMHKAaTaM (KaK YHCTSAIIAM U Je3UHOUIHPYIOIUM
CpeICTBaM, TaK U CIYYaiHO MPOJIUTHIM TEXHOJIOTHYECKHM XKUAKOCTSAM) M JIETKO OUUIIATHCS.
[Ton momkeH BbIIEPKUBATH TPEOYEMOE CTATHUECKOE M IMHAMUYECKOE BO3/ICHCTBUE 3aJaHHOM
npofomkuTeabHocTH.  [lonm  MOMKeH  MMeTh  COOTBETCTBYIOLIME — AHTHCTATUYECKUE
XapaKTEPUCTHUKHU.

E.2.2 CuctemMbl IOATOTOBKH BO3AyXa

Uto0b1 n30exaTh Ype3MEepHON HArpy3KH Ha (UIIBTPHI, JOHKHO OBITH CBEICHO K MUHUMYMY
BbIJIETICHHE, yepaHue U cOpachlBaHUE 3arpsi3HEHUN B CHCTEME MOJTOTOBKU BO3yXa U BO
BCEX JJIEMEHTAaX M CHUCTEMAaX, MMEIOUIMX KOHTAKT C BO3ayxoMm. Hampumep, BO3ayXOBOIBI
JOJKHBl M3TOTOBJSITBCS U3 KOPPO3HMOHHO-CTOMKMX M HE JIOMYCKAIOIIUX OTCJIOCHHUS
MaTepuagoB, 10O JODKHA OBITH MperycMOTpeHa oO0paboTKa IOBEpXHOCTEH, YTOOBI
NPEIOTBPATUTh BBIACICHUE 3arpSI3HEHUM OT BO3IYyXOBOAOB B MPOXOISIIUNA 1O HUM BO3IYX.
Ecnu ¢uHumIHbI GUIBTp HE BHIXOAUT HEMOCPEACTBEHHO B YHCTOE MOMEIICHHE, KAYeCTBO U
IIEJIOCTHOCTh 000PYIOBaHMSI, PACIIOIOKEHHOTO MMOcie GUHUITHOTO (GUIBTpa, UMEIOT 0coboe
3HaueHue. ClieyeT YUYUTBIBaTb BO3MOXKHOCTb YTEYKH (HEI€pMETUYHOCTH) B CHCTEME
MOJIFOTOBKU BO3/yXa.

E.2.3 UuBeHTaph B BO3AYIIHBIX HLIK3aX

HuBeHTaph B BO3AYIIHBIX IIII03aX M KOMHATaX MepeoieBaHus AOHKEH UMETh KaK MOXKHO
MEHBIIIEE KOJIMYECTBO FOPU3OHTANIBHBIX MOBEPXHOCTEH. Jlydille MCHoap30BaTh BELIAJKH Ha
HITanre u nep@oprupoBaHHbIE MOJIKH, YeM 3aKpbiBatoluecs mKagpl. OTKPHITHIE TOBEPXHOCTH
JIOJDKHBI COOTBETCTBOBATH TEM K€ TPEOOBAHUSAM, YTO U BHYTPEHHHE MOBEPXHOCTU YHCTOTO
MOMEILEHUS.

E.2.4 BcioMorareJibHbIe 30HBI

BcnomoraTenbHble 30HBI HE TOJKHBI UMEThH MPSIMOTO COOOLIEHUS C YUHCTHIM ITOMEIIEHHUEM,
32 UCKJIIOYEHHEM aBapHiHBIX BBIXOJOB. Ilpu BeIOOpe MarepuanoB s OTKPBITHIX
MOBEPXHOCTEH B ATHX 30HAX JIOJDKHO YJIENISThCS 0C000€ BHUMAHHE UX JOJTOBEYHOCTH U
y100CTBY IpH 00CITY)KUBaHUH.

E.3 CtpounTteibcTBO M1 MOHTAXK

E.3.1 O01mue moJio:xeHus
CTpOUTENBCTBO CIIETYyET BECTH B COOTBETCTBHHU C MPOCKTOM M COTJIACOBAHHBIM IJIAHOM
KadecTtBa. JIioOble HM3MEHEHUSI BO BpeMs CTPOMTEIbCTBA JOJDKHBI OBITH IPOBEPEHBI,



YTBEPKIEHBI U O(QOPMIICHBI JOKYMEHTAIBHO J0 WX peaju3anuy (IpUMEphl MPHUBEICHBI B
npunoxxkenuu C).

E.3.2 Ynpasiienne maTepuajiaMi B IEPHOJ CTPOUTEIBCTBA

KomnoHeHTl W Marepuaibl, HCHOJb3yeMble IPU CTPOUTENIBCTBE U IMOCIEAYIOLIEM
00CITy’)KHBaHUM YUCTHIX TIOMEIIEHUH, JODKHBI OBITh M3TOTOBIICHBI, YIIAKOBAHBI, TOCTABJICHBI
K MECTy XpaHEHHs U IPOBEPEHBI 10 UCIOIb30BaHUS TaKUM 00pa3oM, 4ToObl 00ECIEUUTh UX
INPUTOAHOCTH K MMPUMEHEHHIO 110 Ha3HAYCHUIO.

E.3.3 Yucrora 1 yGopka Bo BpeMsl CTPOUTEIbCTBA M BBO/AA B IKCILIYaTALMIO

[lpu BBIMONHEHMH MHOTHX pabOT BO BpPEMs CTPOUTENIBCTBA W MOHTaKa IMPOUCXOAUT
BblJlesieHUe 3arps3HeHuid. C  1enpl0  JOCTHXKEHHUS 3aJaHHBIX HapaMeTpoB KOHTPOJI
3arpsi3HEHUN cienyeT pa3paboTaTh U BBINONHATH MPOTOKON 4YHUCTOTHL. Oco0oe BHUMaHUE
JIOJDKHO OBITh YJIENEHO pacHpeieNeHHI0 paboT BO BPEMEHH, MPU ITOM pabOThI, SBISIOIIUECS
Ooiee CHUJIBHBIMH HMCTOYHUKAMH 3arpsi3HEHHUH, JIOJDKHBI OBITh BBIOJHEHBI 10 padoT,
SBJISIIOIIMXCST MEHBIIMMHM HCTOYHUKAMHU 3arpsa3HEHUN WM olsajaromux Oosiee BBICOKOM
YYBCTBUTEIFHOCTBIO K 3aTrPS3HEHHSM.

YroObl OrpaHUYUTh HEXKEJATeIbHOE 3arps3HEHUE OKPY)KAIOLIMX 30H, BO BpeMs
CTPOMTENBCTBA CIIEAYET 00CCIIEYUTh BBHIMOJIHEHHE MEp M0 cOOpYy M yNaJCHHUIO 3arps3HEHUH,
00pa3yIoUIMXCsl MPU MOHTaXE M CTPOUTENbHBIX paboTax. Takue Mepbl MOTyT BKIIIOYATh
UCTIOJIb30BaHUE BPEMEHHBIX 3KPAaHOB M CTEH, MOBBIIICHHUE JABJICHUS B KPUTHYECKUX 30HAX,
UCIIOJIb30BaHUE BPEMEHHBIX («OpOCOBBIX») (MIIBTPOB B CUCTEME MOJATrOTOBKU Bo3ayxa. Takue
(GUIBTPBI, TMpeIHA3HAYEHHBIC JUIS 3aIIUTHl YUCTHIX MOMEUICHWH W CHUCTEMbI TOATOTOBKU
BO3/lyXa OT BHEIIHMX 3arps3HEHUIl M 0o0ecneunBalolIMe MX HAYaJbHYIO SKCIUTyaTalUI0 U
nepenaj JaBJICHUs, CIEAyeT CHUMATh M 3aMEHSATh (PHIbTPAaMU COOTBETCTBYIOIIErO THIA Ha
COIJIACOBAHHBIX JTamax IycKa, J0 aTTeCTallud M MOCJeIyroIed SKCIUTyaTallud YUCTBIX
nomMemieHnii. C TENnpl0 MPEeTOTBpPAIICHUST HEXENATeIbHBIX 3arps3HEHU B JIIOOOW YacTH
YICTOr0 MOMELIEHUS CIIEeyeT IIAHUPOBATh, BHIMOIHATh U KOHTPOJIUPOBATH OCTOSIHHYIO HITH
YacTyl0 OYMCTKY, a TaKkKe TIIATENbHYI0 3aBEpILAIONIYI0 OYHCTKY Tepel BBOJOM B
sKcruryaTtanuto (pasnen 6 u E.1.2).

[Ipy DOATOTOBUTENBHBIX W COOPOYHBIX paboOTax, KOTOpPhIE HMHOIJIA HE00s3aTeNIbHO
BBIIIOJIHATD HA MECT€ MOHTa)Xa, L€JIeCO00pa3HO BBINOJHUTh HAYAJIBHYIO OUYUCTKY
KOMITOHEHTOB. Ee MO>KHO TIPOBOJUTH B 30HE MEX/1Yy MECTOM IHOJIYYECHUsI KOMIOHEHTOB U3BHE
U MECTOM MOHTa)ka Ha CTPOUTEIbHOM IUTommazke. Takue npoueaypsl CyIECTBEHHO CHUXKAOT
3arpsA3HEHUs BO BCEX TOYKaxX 4YMCTOro mnomemnieHus. OHM OCOOCHHO BaKHBI, KOTJa
HOCJIEIY IO TOCTYI U OYUCTKA 3aTPyAHEHb! WM HEBO3MOKHBI.

E.4 Ilpumepnl MaTepuasioB JAJI51 OTPAXKAAIIMX KOHCTPYKIU

TunoBsIMM MaTepragIaMu 1Jid MOBEPXHOCTEH SIBJIAIOTCS:

a) JUIsl CTEH U TTOTOJIKOB:

- JINCTBI U3 HEPHKABEIOIIECH CTaIIH,

- AHOIMPOBAHHBIN ATIOMUHUN,

- JIpyrue MaTepuayibl C TOJUMEPHBIMH TMOKPBITUAMU (JTUCTOBBIMH, PYJOHHBIMH HITH
JAKOKPACOYHBIMM), YyCTaHABIMBAEMblE WJIM HAHOCHUMbIE Ha COOTBETCTBYIOIIUE
OCHOBAHMS UJIU KOHCTPYKIIHUIO;

b) 17151 110JI0B:

- IOJITUMEPHBIC HAJTMBHBIE WM PYJIOHHBIE (JINCTOBBIC) MaTEPUAIIbI,

- IVIMTOYHBIE MAaTE€PUAIIbI C TEPMETHU3AIIMEN IIBOB.

[Ipu BeIOOpE MaTepHUaNIOB CIIENYET YYHUTHIBATh XMMHYECKHE, TCTUIOBBIE M MEXaHMUECKHE
BO3JICUCTBUS TMpPU HKCIUTyaTaluu (B MpoOIecCe MPOU3BOJICTBA, BBOJA B JKCIUIyaTallHIo,
OYHCTKH, JICKOHTAMHUHAIIMHU), & TAK)KE XapaKTEPUCTHKHA ITPOBOJUMOCTH M Ta30BBIJICICHUSI.
Hapsiay ¢ 3TuM 3aKa3uuK U UCMIOTHUTEIb JOJKHBI YUUTHIBATh THOKOCTh, (DYHKIIMOHAILHOCTD,
3CTETUYHOCTh U PEMOHTONPUTOIHOCTh MaTEPUATIOB.



MMPMJIOXEHUE F
(cpaBOUHOE)

KoHnTpoJs mapaMeTpoB BO3AyIIHOM CPeAbl B YHCTHIX MOMEIIeHUAX
F.1 IlpoexTupoBanue

F.1.1 TpeboBaHus K KOHTpOJIIO MapaMeTPOB BO3IYIIHON Cpenbl 3aBUCSAT OT Ha3HAUCHUS
YUCTOTO TIOMEIIEHUS W 3aJaloTcsl 3aKka3uukoM. IIpuBoaumble B 3TOM NPUIIOKEHUHU
TpeOOBaHUSI HE SBISAIOTCA HCUYEPIBIBAIOUIMMU M MOTYT OBITh JIONOJHEHBl IO Mepe
HEOOXOIMMOCTH.

F.1.2 B nmpoekTe 9ucTOro momMemmeHus JOHKHbBI OBITh IIPUBEICHBI:

a) KOHIIETILIUS KOHTPOJIS 3arps3HEHUH;

b) TpeOoBaHUs K Ka4eCTBY MPOAYKIIUH;

C) KaluTaJIbHbIE ¥ TEKYILUE 3aTPaThl (CTOUMOCTD )KU3HEHHOI'O 1HKJIA);

d) sxoHOMUS SHEPTUY;

e) TpeboBaHusl OE30MACHOCTH;

f) TpeboBaHUs OXpaHbl 340POBbsI IEPCOHANIA U KOM(OPTHOCTH;

g) TpeOOBaHMA M OrpPaHUYEHUs, ONpejessieMble 00OpYIOBAaHHEM U TEXHOJIOIMYECKHM
IPOLIECCOM;

h) naHHbIe 0 HAIEAKHOCTH, JIETKOCTH B SKCIUTyaTallud M TEXHUYECKOM O0CITYKUBaAHUH;

1) BOIIPOCHI YTHJIM3ALMH (TPAHCIIOPTUPOBAHUE OTXO/I0B M YIIAKOBOYHBIX MAaTEPHUAJIOB);

j) HOpMaTHBHBIE TPEOOBAHMUS.

F.2 TemnepaTypa u BJI2a:KHOCTh

F.2.1 Jlomkuel OBITh 3aZJaHbl HOMHUHAIbHBIE 3HAUYEHUS M TPeAeNbl U3MEHEHUs
TEMIIEPATypPbl W OTHOCHTEIHHOW BIAKHOCTH, KOTOPBIC OIPEACISIOTCS OCOOCHHOCTSIMH
mpolecca.

F.2.2 KonTposb TeMnepatypbl HyKeH ISl

a) TEXHOJIOTHYECKHX MPOIECCOB;

b) 06opynoBaHUs U MaTEpUAJIOB;

c) obecrieueHHs] CTAaOWJIBHBIX YCIIOBHM I TEpPCOHANA, HAXOSAIIETOCSd B ONEKIE IS
YUCTOTO TOMEIIECHUS.

B o0mem ciydyae TemIoOBBIAENECHUS OT MCTOYHUKOB CBETa BEIUKH M TOCTOSIHHBI,
TEIUTOBBIICTICHUS] OT TMEpPCOHAaja W3MEHSIOTCS, TEIUIOBBIICICHHUSI OT TEXHOJIOTHYECKOTrO
npoiiecca (TerioBasi repMeTH3alus, aika, CBapka, TeTuIoBasi 00pab0TKa M TEIJIOBBIICICHUS
OT COCYJIOB IO/ IAaBJICHHEM ) BEJIHKU ¥ U3MEHSIOTCSI.

F.2.3 bBonpmue o0o0BbeMBI BO3ayXa, HEOOXOAWMBIE JUIsi OOECIICUCHUS YHCTOTHI,
OJIaronpusATHO BIMSIIOT HA OTBOJ TEIJIa OT BHYTPEHHUX HCTOYHUKOB M PabOTy CHUCTEMBI
peryiaupoBaHusl TeMIEpaTypbl. AHanM3 MOTOKOB BO3/AyXa B 30HaX BbIACIEHUS TeIula
MO3BOJISICT OMYUYUTh KAPTUHY pacIpeie]ICHHs TEMIIEPATypbl M YPOBHEH 3arpsi3HEHUIA.

F.2.4 KoHTpOJIb OTHOCUTEIHHOMN BJIA)KHOCTH HYKEH JJIA:

a) TEXHOJIOTHYECKUX MPOLECCOB;

b) o0opya0oBaHUS U MAaTEPHAJIOB;

C) CHIDKEHUS DJIEKTPOCTATHUECKHX 3aPs/IOB;

d) oGecrnieuenust komdopTta s MepcoHaa B COYETAHUH C YKA3aHHBIM BBIIIE KOHTPOJIEM
TEMIIEPATYPHI.

F.2.5 B 4YHCTBIX TOMEIICHHUSIX HW3MEHEHHUS BJIAKHOCTH OOYCJIOBJICHBI, KakK IPaBUIIO,
BHEITHUMH (akTopaMu (HampuMmep, U3MEHEHHUSIMH TIOTO/TbI), @ HE KOJIEOAHUSMU B BBIJCIICHUN
BJIQXKHOCTH B CaMOM 4YHMCTOM IOMelleHud. Eciay BHyTpHU YHMCTOrO MOMEIIEHUs MPOUCXOAUT
UCIIApEHUE, TO ITYy 30HY CJIEAYEeT OrpaguTh W OOOPYIOBATH BBITSKHBIMU YCTPOMCTBAMHU.
CrnenyeT NpUHATH MEPHI 3aIIUTHI OT 3JIEKTpocTaTH4YecKoro s dekra.

Hexotopsle mporieccsl (Takue Kak M3rOTOBJICHHE BaKyyMHBIX TPYOOK M TaOJIETHPOBAHUE)
TpeOyIOT OTHOCHUTENbHOM BIaXHOCTH MeHee 35 %. Marepuansl, npumeHsieMble Ui



CHIDKEHHSI JIEKTpocTaTHueckoro 3¢ dexra, mpuBeAeHs B NpuwiokeHun E. B 30He ¢ HU3KOM
BJIQXKHOCTBIO MOKET ObITh 00Jiee BHICOKMIA 3apsif], YEM B 30HE C BHICOKOW BIaKHOCTBIO.

F.2.6 Cnenyer onpeaenuTs TeMIEpaTypy U OTHOCHTEIHHYIO BIAKHOCTh, KOM(DOPTHBIC /st
nepcoHana. TUIIOBOM Juana3oH OTHOCUTENbHOU BiaxkHOCTH OT 30 % 1o 65 %. 3a npenenamu
9TOTO JHAIa30Ha CJIEIyeT MPHUHITH COOTBETCTBYIOIINE MEPBI, YTOOBI Y4ecTh TpPeOOBaHUS
npoiiecca U nepcorana. CrnienrabHOE PYKOBOJICTBO MO TEMIEPATYPHOMY PEXHUMY, KOTOPBIN
HY’XKHO y4Y€CTh MPHU UCIOJIb30BAHUHU OJICKIBI JUIsl YUCTHIX MOMenieHu#, npuseaeno B NCO
7730 [2].

F.2.7 Cnenyet 3amaTh TOUKU U3MEPEHUS TEMIIEPATYPHl U OTHOCUTEIHLHOMN BIAXKHOCTH.

F.2.8 Cnenyer ompenenuTb Hapy»KHbIE YCJIOBHS, MPU KOTOPBIX YHCTOE MOMEIICHUE
JIOJDKHO paboTaTh C YUYETOM YCIOBUHM €ro AKCIUTyaTalliu.

F.2.9 Caenyer onpenenuth KOJIM4YeCTBa TEIUIA U BJIArd, KOTOPBHIE BBIACISIOTCA B YUCTOM
MOMEIICHUH, X UCTOYHUKHU U JUHAMUKY U3MCHEHUH.

F.3 OcBenienue

F.3.1 TpeOyemass OCBEIIEHHOCTh M €€ PAaBHOMEPHOCTb B PA3JIMYHBIX YACTSIX YHCTOTO
TIOMEIICHHUS! TOJDKHBI OBITh 33/1aHBI C YKa3aHUEM METOJIOB 00eCTIeYeHUs STHX TPEOOBaHUH.

F.3.2 I1Ber cBeTOBOro MOTOKA JOJKEH OBITh OIMpPENEIeH 3aKa3uUKOM, TOCKOJIbKY OH UMEET
CYIIECTBEHHOE 3HAueHHE 11 KOM(pOpTa MepcoHala ¥ BBIIOIHAEMBIX MPOLECCOB, 0COOCHHO
nporeccoB GoTomuTorpadum.

F.3.3 Cucrema ocBelieHus 10kHa ObITh coBMecTUMa ¢ 3((EeKTUBHON 3KcIUTyaTauuei
YUCTOI'O IIOMCHICHUA. erHJ'IeHI/IH CBCTUJIBHUKOB HC JOJDKHBI BBIACIIATH 3arps3HCHUS.
[IpUMEHSIOTCS TepMETUYHBIE CBETWIBHUKM WJIM CBETWIBHHKH 0Oe3 BbIcTymoB. [lpum
OIHOHAITPABJICHHOM ITOTOKE BO3AYyXa KOHCTPYKIUA U PACIIOJIOKCHNUEC CBECTUJIILHUKOB JOJIKHbBI
UCKJIIOUYUTh WJIM CBECTM K MMHUMYMY €ro TypOyJleHTHOCTb. CBETHJIBHUKHU JOJKHBI OBITH
YI[O6HBIMI/I JJI O6CJ'IY)KI/IBaHI/I$[, TCPMETUYHBIMU U HC BHOCUTH 3arpsA3HCHUAA. I[OJ'DKGH OLITH
NPUHAT BO BHUMaHKE (P deKT OIMKOB OT MOBEPXHOCTEH C YYETOM BBIMIOJIHAEMON pabOTHI.

F.4 lllym u BuOpanus

F.4.1 O0mue nonoxenus

[Ipu 3amanuyu TOMYCTUMBIX MPEACTIOB IIyMa U BHOpaIuu ciexyer oOpaTuTh BHUMaHUE Ha
cienyromue (paxTopsr:

a) MECTO PaCHOJIOKEHHUS CTPOUTEIBHOM TUIOIMIAKY - YPOBHU BUOpAIMH, XapaKTep IMOYBHI U
pa3BHUTHE OKPYXAIOIIETo pailoHa B Oyay1em;

b) IpOEKT 31aHuUs - OCHOBAHUE JUISI M10J1A, )KECTKOCTh, U30JIUPYIOIINE COSTMHEHUS;

C) BOIIPOCHI MEXaHUKU - BBIOOp OOOpYAOBaHUS, MPOEKT CHUCTEMBbI, KCILTyaTallMOHHBIE
TpeOOBaHUS, CHUCTEMBl BHOPOM3OJIALMHU, CHUCTEMbI 3aIIUTHl OT IIymMa (BHEIIHEro |
BHYTPEHHETO);

d) apxXUTEKTYpHO-IUIAHMPOBOYHBIC pEUICHHS] - IJIAHUPOBKY YHCTBHIX IIOMEIICHUH,
pasMenieHre 060pyI0BaHMsI U TeHEepaIbHbBIN TUIaH MPEANPUITHS, CUCTEMBI OOCTYKIUBAHUSI.

F.4.2 YpoBeHb 3ByKOBOI0 1aBJICHUS

Br160p ypoBHSI 3BYKOBOTO JIaBJICHUSI, 00YCIOBICHHOTO OKPY KaIOIIeH Cpeaon, Halpumep,
000pyI0BaHHEM, OCHOBaH Ha TpeOoBaHUAX KoMpopTa u 6e30nacHOCTH MepcoHaia. THUIIOBOM
YPOBEHBb 3BYKOBOTO NIaBJICHHUS Il YHCTBHIX MOMEIICHHH NOobKeH ObiTh oT 50 mo 65 nb. B
HEKOTOPBIX CIy4asX MOXXET IMOTpeOOBaTbCS CHIDKEHHE YPOBHS IlyMa WM JIOITYCKaThCS
MPEBBILICHUE 3TUX MPENETOB. Y POBHH 3BYKOBOTO AaBiieHus uzmepstorcs mo 'OCT P 51402
(UCO 3746).

F.4.3 Mexannueckasi BUOpauus

F.4.3.1 BubOpanus B 4nCTOM MOMEIICHUU OKa3bIBAET OTPULIATENIFHOE BIMSHHUE HA MPOIIECC,
MIEPCOHAJ ¥ CPOK CITYKOBI 000PYI0OBAHUS.

F.4.3.2 Cectu BUOpaLuio K MUHUMYMY WJIM U30JIMPOBATh UCTOYHUK BUOPAIIMH B YUCTOM
MOMEIIEHU MOXKHO C TOMOIIBIO BBHICOKOKAUYECTBEHHBIX BEHTUJISITOPOB W BHOpOTracsIiux
YCTPOMCTB.



F.4.3.3 JlomycTumbie ypOBHH BHOpaluu MPU KOHTPOJE OMPEACNSIOTCS MO CTaHaapTam
NCO 1940-1 [1] m I'OCT UCO 10816-1.

F.S Dxonomusi 3neprun

B npoekrte unctoro noMenieHus ciaeayer yuecTb BO3MOKHOCTb 3KOHOMUH SHEPIUH 32 CUET
COIJIACOBAHHOTO OTKJIIOYEHMSI CHUCTEMBl pETYJIHMPOBAHUSA TEMIEpPaTypbl U BIAXKHOCTH,
ONTUMU3AIMKA TPeOOBaHUI K TMOAJNEPKAHUIO STHUX MApaMeTpPOB, a TaKKE YMEHbBIICHUS
pacxona Bo3ayxa B Hepabouue nepuojabl. B 3Tom ciayyae yka3pIBaloT BpeMs, HEOOX0IuMOe
JUIsl BOCCTAHOBJICHHSI TAPAMETPOB YUCTOTO MOMEILEHHUS.

MMPUJIOXEHUE G
(cmpaBOUHOE)

Cucrema noaAroToBKH BO31yXa
G.1 Cucrembl GuIbTpanuM BO31yXa

Cucrema ¢unbTpauuu Bo3ayxa ((QUIbTPbl, MOHTa)XXKHbBIE paMbl, KOpIyca, NPOKIIAJKH,
YIUIOTHEHMsI, 3aKMMbI) JOJDKHA oOecleuyuBaTh BBINOJHEHHE TpeOOBaHMN MO YHCTOTE U
JpyTHE YCIOBUS, CBA3aHHBIC C €€ dKCIUTyaTaluei, BKIItoYasi uCIbITaHusl. OUIBTPHI BRIOUPAIOT
no 'OCT P 51251.

PexomeHyeTcsi IpUMEHATh TPU OCHOBHBIE CTYTIEHH (DPUIIBTpAIMK BO3IyXa:

a) mepBas (mepBuyHas ¢GuiIbTpanus) - (QUIBTP HAPYKHOTO BO3AyXa [UIsl TOJA4Yd B
KOHJIMIIOHEP BO3/IyXa HEOOXOIMMOT0 Ka4eCTBa;

b) Bropast (BTopuyHas ¢uibTpanus) - GUILTP B KOHIUIMOHEPE IS 3AIIUTHI (PMHHUIITHBIX
(GunbTPOB;

C) TpeThs - (GPUHUIITHBIC QUITBTPHL.

[Ipumedanue - MOKET IPUMEHATHCS U IPYrO€ YUCIO CTyMeHeH GHIBTPALMH, UCXOS U3 KOHKPETHBIX
TpeOOoBaHHUH.

G.2 BropuyHasi puiabTpanus

Crnenyer y4uThIBaTh, 4TO 0€3 HajJIeKalleil BTOPUYHON (QHIBTPAIUU BO3AYyXa O HMOAAYH
€ro Ha (UHHILIHBIE PUIBTPHI YUCTOTO MOMEUICHUS MOTYT BO3HUKHYTh HEKOTOPBIE TPYJHOCTH:

a) HEBO3MOXXHOCTH JIOCTIDKEHHS 33/IaHHOTO KJIacca YUCTOTHI;

b) yacTeie 3aMeHBI PUHUITHBIX (HIBTPOB, YTO MOXKET OKA3aThCsI HEMPUEMIIEMBIM;

C) HEeXKeNaTeIbHOE 3arpsI3HEHUE MTPOTYKTa YaCTHIIAMH M MUKPOOPTaHU3MaMH.

G.3 lIpumenenue GpuIbLTPOB

B kakIoM KOHKPETHOM ciydyae CJeIyeT OLEHUTh XapaKTepUCTHKU (UIBTPOB,
UCTIONIb3YEMBIX Ha pa3HbIX CTyneHsx ¢uibtpamuu. Cnemyer oOpaTHTh BHHMaHHE Ha
GunbTpEL, NMpeAHa3HAUEHHBIE IJIS yNaJleHUs XUMUYECKUX M MOJIEKYJSPHBIX 3arpsi3HEHUI
(HampuMep, aKTHMBHPOBAHHOTO YIJISA), M (DUIBTpAIMIO BBITSHKHOTO BO3[AyXa Ui 3aIlUTHI
OKpYXaIoIIeH Cpebl.

G.4 DKoOHOMUSA IHEPTUHU

C menpi0 PKOHOMHH SHEPTHH MOXET OBITh COKpAIleH pacxXoJl BO3JAyXa B Hepabouue
MeprUoOAbl. O,Z[HaKO, CCJIM CUCTCMA BBIKIIIOYACTCA, CIICAYCT YUCCTh OIMACHOCTh HECAOMMYCTHUMOI'O
3arpsisHeHHs noMmerienus (npuioxenue F, E.5).

G.5 Bpemennbie GuiabTpbI

Bpemennbie («OpocoBbie») (PHIIBTPEI IpeIHA3HAYCHBI IJIs1 3AIUTHl CHCTEMbI IMOATOTOBKH
BO3J1yXa B ICpUOJ MOHTAaXa U NPUCMKHU.

G.6 YnakoBKa ¥ TPaHCIIOPTHPOBAHHUE

BricokoadexTrBHblE (QUABTPHI BO3AyXa JAOJDKHBI OBITH YNAKOBaHbI HM3TOTOBUTEIEM



HaJUIeKAIUM 00pa30M, 4TOOBI 3aIIUTUTh UX OT MOBPEXKACHHUS BO BPEMsI TPAaHCIIOPTUPOBAHUSI.
Jlo ycTaHOBKM B YMCTOE MOMEIIEHHUE CIIeIyeT MPOBEeCTH OCMOTp PuiabTpoB. OHHU HE TOJKHBI
MMETh TOBPEKICHUMN.

G.7 YcranoBka GpuiIbTPOB

YcTraHoBKa BHICOKOA(PHEKTUBHBIX (DMIIBTPOB JIOJKHA OBITh OTIIOXKEHA TI0 BPEMEHH 10 TE€X
Hop, MOKa OHU He MOTPeOyroTCs NMPH MPUEMKE YUCTOro moMeuieHus. Jlo ycTaHOBKH (UIBTPBI
JIOJKHBI XPaHUTHCSI B COOTBETCTBMM C MHCTPYKLMEN H3roroButens. HermocpencrseHHo nepen
YCTaHOBKOW (PMIIBTPOB CHUCTEMA BO3yXOBOJAOB JIOJDKHA OBITh BU3YaJbHO YUCTOH U HE UMETh
3arps3HEHUH. YcCTaHaBnMBaTh (UWIBTPHI CIEAYeT B COOTBETCTBHM C HWHCTPYKIUEH
WU3TOTOBUTEIIA.

G.8 UcnbiTanus

Bce ycranoBnenHoe 06opynoBaHue (GUIBTpALMK BO3/AyXa JAOJDKHO MO3BOJATH POBOIUTH
UCTIBITaHUsl (PUHHUIIHBIX (UIBTPOB HAa yTEUKY, IPOBEPKY T€PMETH3AINH MEXTY (QUIBTPOM H
3JIeMEHTaMu KperyieHus. [Ipu npoBeeHNH TaKuX UCHBITAHUN HYXHO YOeIUThCS B TOM, 4TO
UCIIOJIb3yEMBIE JJI1 (WIBTPOB MaTepuajbl HE SBIAIOTCS MUCTOYHUKAMHU 3arpsi3HEHUS U HE
IIPUBEAYT K 3arPSI3HEHUSM.

MMPUJIOXEHUE H
(cmpaBOUHOE)

JlonoJiHUTeIbHbIE TPeOOBAHUSI, KOTOPbIE 10/IZKHbI ObITh COIJIACOBAHBI 3AKA34YHKOM
(mosib30BaTe1eM) M HCIIOJTHUTEIEM (IPOEKTHPOBUIUKOM)

H.1 O6mue mojio:keHust

[lenp 3TOro MNPWIOKEHUS - IOMOYb 3aKa34yMKy (TOJIb30BATEN0) M HCHOJHHUTEINIO
(MIPOEKTUPOBIIMKY) ONPEIECIUTh U COIJIAcOBaTh JIONOJHUTENbHbIE TPEOOBAaHUS K YHCTHIM
MIOMEIICHUSAM.

H.2 KoHTpoJibHBIE JTUCTBI

KonTponbHble MUCTHI TipeacTaBiaeHs! B Buae Tadmu H.1 - H.12:
H.1 - xapakTepuCTHKH NPOLIECCOB, BIUSIOIINE HA YHCThIE TOMEILEHUS;
H.2 - 3arps3HeHns, OTpULIATENBHO BIUSIOIINE HA MPOLIECC;
H.3 - xapakTepuCTHKHN TEXHOJIOTUYECKOTO MTPOLIECCA;
H.4 - BHemHMe pakTOpHI, BAUSIONIME HA TPOIIECC;
H.5 - TpeGoBanMs K OKpYyKarOIIEH Cpeie B YUCTOM ITOMEIICHUN;
H.6 - TpeGoBanus 6€30MaCHOCTH;
.7 - TpeOOBaHMS K HATMYHIO PE3EPBOB;
- TpeOOBaHUS K TEXHUYECKOMY O0CITyKHMBaHUIO;

- Jpyrue TpeOOBaHMSA, KOTOpPbIE BIHMSIIOT HA MPOCKTHPOBAHUE, CTPOUTEIHCTBO,
JKCIUTyaTaluIo U TEXHUYECKoe 00CTyKUBAHUE;

H.10 - H.12 - KOHTpOJIbHBIE JHUCTHI Ui y4eTa MEPCHEKTUBHOIO pa3BUTHUS, TpeOOBaHUN

CTOMMOCTH U IIJIAHUPOBAHUS BO BPEMEHU.

an)

an)
o0

an)
N

Ta6numa H.1 - XapakTepucTHKH MPOIECCOB, BIUSIONINE HA YUCThIC TOMEIICHUS

3HayeHue
HanmenoBanue mpouecca Omnucanne
TpebdyeMoe | JOCTUTHYTOE
1 OcHoBHOI1 HenocpeacTBeHHO BaMsIieT HA NPOAYKT UM YCIYTY
2 BecnomorareabHbIi KocBeHHO BiHsIET HA MPOAYKT WM YCIYTY

Tao6nunma H.2 - 3arpsisHeHus, oTpUIIATENFHO BIUSIONINE HA MPOIIECC

3HaueHue

Hanmenosanne Omnuncanue
TpeOyeMoe | JOCTUTHYTOE

1 Bug 3arpsA3HEHUusA HexuBast nin )xuBas 4acTuIla




3HaueHue

HaumenoBanue Onucanue
TpeOyeMoe | JOCTUTHYTOE

1.1 YacTunsl YacTuusl pa3IMYHbIX Pa3sMEPOB

1.1.1 Kimacc I[To TOCT P ICO 14644-1

1.1.2 Pazmep (pa3mepsr) Pasmep (pa3mepsr) gactuin, M- u U-AeCKpHIITOPHI
(mpunoxenue E xk TOCT P UCO 14644-1) - 6a3oBsie,
YABTPAMEJIKUE MAKPOYACTUIBI U BOJIOKHA

1.1.3 BpeMmsi BocCTaHOBJICHHSI

1.2 XumMnyeckue BenecTBa MonekynspHsie, HOHHBIE, razoo0pasHble,
KOHJICHCUPYIOLIHUECS BEIIECTBa, METAJLIIbI

1.2.1 KonunuectBo Macca, xapakrepuctuka cioeB. KoHnieHTpanus

1.2.2 Knacc [Io TOCT P HCO 14644-1 wunu papyromy
CTaHIapTy

1.2.3 BpeMsi BOCCTaHOBJIEHUSI

13 Bbuonornyeckne| JKuBble, a3poOHBIE WM HEXWBBIE ITaTOTCHHBIC

3arpsi3HeHUs MHKPOOPTaHU3MBI, MHKPOOPTaHU3MBL, CIOCOOHBIE
BOCIIPOHU3BOIHUTHCS

1.3.1 Tun bakrepun, rpubsI U TIp.

1.3.2 Bun 3arpsi3HeHust ATpeccHUBHBIN 1O BO3JIEHCTBUIO HA TIOBEPXHOCTH,

1.3.3 Pa3mHOXeHne YCTOHYMBBIN K A€3HMH(DEKINH, TaTOTCHHBINA

Bpewmsi 0T HauaIbHOTO 10 YCTOMYMBOIO COCTOSIHUS

2 JDHeprus Kak 3arpsi3HATEIb Hcrounuku JHEpruy, BIIUSAIOLUE Ha
IIPOM3BOJICTBO MJIM OKa3aHHE YCIIyT

2.1 Buopauus CreneHp ABHKEHUS

2.1.1 Ammuryna HawuGonbliee oTkIIOHEHNE

2.1.2 YacroTa NHTEHCUBHOCTD JBUKECHHUS

2.2 MarneTu3m ONeKTpOMarHUTHBIE OIS

2.2.1 Cuna nojust

2.3 Pagmouacrora

2.3.1 Cuna nosst

Tab6nunma H.3 - XapakTeprcTUKHN TEXHOJIOTHYECKOTO Mpoliecca
3HayeHne
HaumenoBanue Onucanue
TpedyeMoe | JOCTHTHYTOe

1 UcxoaHple MATEPHAJIBI H
IHEPrOHOCUTETU

BemectBo mnm sHeprus, Tpedyemble A paboTHI
K)KIOH eIMHUIBI 000PYIOBaHUS

1.1 TpeOoBanust K
TBEPAbIM BeleCTBAM
1.1.1
YrcToTa/KOHIIEHTPAIHS
HCXO/HBIX TBEPBIX BEICCTB
1.1.2 Konu4ecTBO UCXOAHBIX

TBEPAbIX BELICCTB

IlepeueHbp TBepABIX BEIIECTB, HCIOJIB3YEMBIX B
nporecce

Jlts xaxoi enuHUIBI 000pyIOBaHUSA - IEPEUCHD
HCIIOJIb3YEMbIX TBEPAbIX BEUIECTB C YyKa3aHUEM
HHCTOTbﬂKOHHeHTpaHHH

Junst kaxol equHUIBI 000pYAOBaHUS - NepeveHb
BCEX HCIOJIb3yEMBIX TBEPABIX BEIIECTB, BKIKOYAs HX
MaKCUMaJlbHble, MHHHMMAJbHbIE M HOMHHAJIbHBIE
3HAYCHHUS

1.2 TpeGoBaHus K razam

1.2.1
HCTIOJB3yEMBIX Ta30B

1.2.2 KommgectBo
HCTIOJB3yEMBIX Ta30B

Ywucrora

1.2.3 JaBnenue

JUts KoM eIMHUIBI 000pYIOBaHHS - NIEPECUCHB
BCEX I'a30B, UCIOJB3YEMBIX B IPOIIECCE

Jts xaxqoi equHALEI 000PYIOBaHUS - JaHHEIE O
YHCTOTE BCEX UCIIOIB3YEMBIX T'a30B

Hdus  kaxmodl  emuHWNOBI  O0OpYHOBaHHUS -
KOJIMYECTBO HCIIONB3YEMBIX Ta30B, BKIIOYAs WX
MaKCHMaJIbHblE, MHHHMMAJbHBIE MW HOMHHAJILHEIE
3HAYCHUA

Junst kaxol equHUIBI 000pYA0BaHUS - NepeveHb
JIaBJICHUM BCEX MCIIOJIB3YEMBIX la30B, BKJIIOYas HX
MAaKCUMAJIbHbIE, MHUHHUMAJIbHbIE U HOMUHAJIBHBIC
3HAYCHUs

1.3 TpeGoBanust K
UCNO0JIb3YEeMbIM KHAKOCTAM
1.3.1

UwncroTa/KOHIEHTPAIIS

JUIs K01 eIMHUIBI 000pYIOBaHHS - NIEPECUCHB
BCEX JKMJIKOCTEH, UCIOJIb3YEMBIX B MIPOLIECCE

JIts KoM eIMHUIBI 000pYIOBaHHS - NIEPECUCHB
HCTIOJTBh3YEMBIX JKHJIKOCTEHR c yKazaHHEeM

HCIIOJIB3YEMBIX )I(HI[KOCTCﬁ

YUCTOTHI/ KOHIOEHTpaun




3HaueHue

Hanmenosanune Omnuncanue
TpeOyeMoe | JOCTUTHYTOE
1.3.2 KonuuectBo Hdus  kaxmodl  emuHWOBI  O0OpYHOBaHHUS -
HCTOIB3yEMBIX JKHUAKOCTEH KOJIMYECTBO  BCEX  HCIOIB3YyEMBIX  IKHIKOCTEH,
BKJIFOYast MaKCHUMAaJIbHBIE, MMHUMAaJIbHEIE u

1.3.3 JlaBneHue >KkMAKOCTEH

HOMMHAJIbHEIC 3HAYCHUS

Jnst kaxol equHULBl 000pyI0BaHUs - NepeueHb
JIaBJICHUM BCEX MCIOJIb3YEMBIX JKUJKOCTEW, BKIIIOUas
HX MaKCHUMaJlbHbl€, MUHHUMAJIbHbIC M HOMHUHAJIbHBIC
3HAYCHMUS

14 TpedoBanust
3J1eKTPOCHADKEHU IO

1.4.1 Hanpsxenue

1.4.2 ®aza

1.4.3 Yacrora

1.4.4 Harpy3ka

K

[lepeuenr TpeboBaHMII K 3JIEKTPOCHAOKEHHIO
BCEX €JIMHUI] 000PYHOBaHUS

1.4.5 Homnycku Ha|  Jlnsg xaxmoi enuHHUIBI 000pyIOBaHUSA - IEPEUCHD
OTKJIOHEHUS MapamMeTpoB|MaKCUMAIbHO  JIOMYCTHMBIX OTKJIOHEHUH B
AIEKTPOCHAOKEHUS 3IEKTPOCHA0KEHNH, KOTOPBIE MOTYT OBITh JOMYIIICHBI

0e3 puabTpaIMu MESKTPUICCKOTO TOKA

2 OTxoanl

2.1 TpedoBanus K| [ns xaxnol equHUIBI 000pYAOBaHUS - NEpeveHb

TBEPABIM 0TX0AaM

2.1.1
UwrcToTa/KOHIICHTPAIUS
TBEPJBIX OTXOJ0B

2.1.2 KonuuecTBo TBEpABIX
OTXO0B

TBEPBIX BEIIECTB, KOTOPHIE HYKHO yIaTUTh

Jlis Kak0W eUHUIBI 000PYI0BaHUS - JAHHBIC O
YUCTOTE/KOHIICHTPALMU BCEX YIAISEMBIX TBEPIBIX
BEIISCTB

Jis  kaxmodt  emuHWNBI  O0OpYyIOBaHUS -
KOJIMYECTBO BCEX YAAIAEMBbIX TBEPABIX BEILECTB,
BKIIIOYas HX MaKCHMAajbHBbIE, MHHHUMAJIbHBIE U
HOMHHAJIbHEIC 3HAYCHHUS

2.2 TpeGoBaHus K
yAaJasieMbIM BellecTBAM
2.2.1 XapaKTepuCTUKH

YAaJIsI€EMBIX BEIIECTB

222 KoanuectBo
yJaJIIeMbIX BELIECTB

2.2.3 JlaBieHue yJansieMbIX
BEILIECTB

Jis xamoi enuHUIBI 000pYIOBaHHS - BCE THITBI
yAaTSIeMbIX BEIIECTB

Jia xaxoi enuHUIBI 000pyIOBaHUSA - IEPEICHD
BCEX VYAASIEMBIX BEMIECTB (HAmpuMep, KHCIOT,
pacTBopuTeNel, Temia U Mp.), UX KOHIEHTPALUH U
TEMIIEPATYPEI

Hdns  xaxpod  emuHMUBl  00OpylnOBaHHS -
KOJIMYECTBO BCEX YyNAISEMbIX BEILECTB, BKIOYAs HX
MaKCHUMAaJIbHble, MHHHMMAJIbHbIE M HOMHHAJILHEIC
3HAYCHUS

Juis xaxmoi enuHUIE 000pyIOBaHUS - HABICHUS
BCEX yNAIIEMBIX BEMIECTB (Ta30B, JKUAKOCTEH),
BKJIIOYas MX MAaKCHUMaJlbHBIC, MHUHHMAIIbHBIE U
HOMUHAJIbHBIE 3HAYEHUS

2.3 TpeGoBaHuUsl K KUAKUM
oTX0JaM

Jlts xaxoi enuHUIBI 000pyIOBaHUS - IEPEUCHB
BCEX yAAISIEMBIX JKUAKUX BEIIECTB

2.3.1 KomuuecTBO KHIKUX Jus  kaxmodl  emmHHWIBI  O0OpYHOBaHHUS -
OTX0a0B KOJIMYECTBO BCEX YAAIACMbBIX KHUAKHUX BEIIECTB,
BKJIFOHasds HX MaKCHUMAaAJIbHBIC, MHUHHUMAJIBHBIE U
HOMUHAJIBbHbIC 3HAYCHUA
3 MMapamerpbl| Heobxomumocts obecrieueHus paboTsl
OKpY:Kamouleii cpenbl 000py/I0BaHMsI B COOTBETCTBHH C €r0 Ha3HAYEHUEM
31 TpedoBanust k| [Jns  kaxpod  emuHMUB  00OpynOBaHHS -
TeMIiepaType TpeOOBaHUSI 110 MAaKCUMaJIbHOW, MUHHMAJIBHOH U
ONTUMAJIBHON TEMIIepaType KakK BHEIIHEeH, TaKk H
BHYTpPECHHEH. Yka3aHHbII IIepEYEHb MOXKET

3.1.1 Homyck
MIOBBILICHUE TEMIIEPATYPbI

Ha

3.1.2 Jlommyck Ha TOHW)KEHHUE
TeMIIepaTypEbI

moTpeOOoBaThCS M UII KOMIIOHEHTOB 000pyTOBaHHUS

Jts xamoil enuHUIEI 000pyIOBaHUS - TIEPEUCHb
MaKCHUMaJIbHBIX JIOITyCKOB Ha MOBBIIIEHNE
TeMIIepaTyphl

Jia xaxoi enuHUIB 000pyIOBaHUSA - IEPEICHD
MaKCHMAaJIbHBIX JIOITyCKOB Ha MOHMKCHUE




Hanmenosanune

Omnuncanue

3HaueHue

Tpedyemoe

JOCTUTHYTO€

TeMIIEPaTyphbl

3.2 TpeGoBaHus
OTHOCHTEJIbHOI BJIAKHOCTH

K

321 Jomyck Ha
MOBBIIICHUE BIAXKHOCTH
3.2.2 Jlonmyck Ha MOHW>KEHUE

BJIAXKHOCTH

Hdus  kaxmodl emuHWNOBI  O0OpYHOBaHHUS -
TpeOOBaHUSA 10 MAaKCHUMAJIbHOW, MHHUMAIBHOW U
ONTUMAJIbHOM BIQXKHOCTHM KaK BHEIIHEW, TaKk U
BHYTPEHHEH. YkazaHHbIN nepeyeHb MOXET
NOTpeOOBaTHCS U U1l KOMIIOHEHTOB 000pY/I0BaHMS

Junst kaxol equHUIBI 000pYAOBaHUS - NepeveHb
MAaKCUMAJIbHBIX JJOMIYCKOB Ha IMOBBIIIECHUE BJIAXKHOCTHU

JIis KoM eIMHUIBI 000pYIOBaHUS - NIEPECUCHB
MaKCHUMAaJIbHBIX JOMYCKOB HA MOHI)KEHUE BIAXKHOCTH

33
BUOpanun

TpeGoBanust K

Hdns  kaxmod  emuHMIBI  00OpynOBaHHS -
MaKCHMaJIbHble, MHHHAMAJbHbIE U HOMHHAJIbHBIE
YpOBHH BHOpAITHH

3.4 ®uznyeckue 6apbepbl

OIICHKa ux H€06XOZ[I/IMOCTI/I

4 dusnyecKue CBOMCTBA

Pa3meps! 1 Macca 000pyI0BaHHUS

5 TpeGoBaHus K MOHTAKY

HOCHGZ[OBaTeJ'H)HOCTI) MOHTa)Xa

6 IKCIIyaTalHOHHbIE
TpedoBaHUsI

ITopsinok sKcIuTyaTauu

7 Tpe6oBanust
TEXHHYECKOT0 00CTYKUBAHUS

[Topsinok TEeXHWYECKOro OOCIY)XMBaHUS, BUJIBI
paboT ¥ MX NePHOANIHOCTH

8 Cocrosinne a0 Hayaja
mpouecca

Onucanue HCXOJHBIX MaTCpHaiOB

9 CocTosinue
3aBepIIeHHs] MPoIecca

mocJjie

OmnmcaHue MOCIeAYIOIMNX ITAIIOB MPOU3BOICTBA

10 TIIpou3BoAUTENBHOCTH
npouecca

KonuyecTBo mpoayKTa, NPOXOISIIETo
000pyZI0BaHKE 32 ONPeNIeNICHHOE BpeMs

yepes

11 CBs3b

[IpuHINT OpraHU3alny CBSI3H

12
JIProHOMHMKH

TpedoBanust

IlepevyeHb OCHOBHBIX pPELICHUHI

Taonuuma H.4 - Buemnue gakTopsl, BIUSIONIAE HA TTPOIIECC

HanmenoBanne

Onucanue

3HaueHue

Tpebyemoe

JOCTUTHYTOC

1 HopmaTuBHbIe
TpedoBaHUSA

[lepeuenp  Bcex  HOPMHUpYEMbIX  (aKTOPOB,
BJIMSIIOIINX Ha BBHIOOP CTPOMTENBHOM IUIOLIAJKH M
SKCIUTyaTallyio, BKJII0OYasi MECTHbIE HOPMBI, YKa3aHUS
U HEOOXOIMMOCTb IIOJIyYeHHSI pa3pellieHus] Ha
CTPOUTENBCTBO

2 Heo0xogumble pecypchbl
u pakTopbI
2.1 BomocHabxenune

2.2 KadecTBO OKpY’KaIOIIETO
BO3/yXa

2.3 Bosmoxxknoctr
o0ecrieueHHs JIIEKTPOIHEPrHei

2.4 Hwmeromuecss CUCTEMBI
yJaJIeHus! OTXOJI0B

[TepeueHb HEOOXOAMMBIX PECYPCOB, BKIIOYAS HX
JOCTYITHOCTB, KOJIMYECTBO U KaYECTBO

XapaKkTepucTHKa MECTHOTO apTe3HaHCKOTO |
MYHHLHIAIBHOTO BOJOCHAOXKEHHS, BKIIIOYas JaHHbIE
0 TOKCHYHOCTH, MyTHOCTH U TID.

XapaKkTeprCTHKA OKPYIKAIOIIEr0 BO3LyXa

XapaxkTepucTuka MECTHOMU CHUCTEMBI
JJIEKTPOCHAOXKECHHS, B TOM YHCJIE€ MOIIHOCTb,
HaMpsDKeHUEe, 4Yucio (a3, yacroTa, BEIUYMHA U

qacToTa MeperaioB HAIIPSKCHUA U TIP.
XapaKTepI/ICTI/IKa MECTHBIX CHUCTEM YJaJICHUSA
O0TXO0J0B

3 XapakTepucruka
BUOpanumii B 30He
CTPOUTEIHHOM IIOIMAAKA

Onenka ypoBHeH BHOpanmMud OT  BHEIIHHX
(haxTOpoB M NX M3MeHeHnH. OneHKa OTEHIHAIEHOTO
BIIVISTHYS TUTAHHPYEMBIX IIPOIIECCOB M 000PYIOBAHHS

4 Onenka BJIMSTHUSA
0/1M3J1esKaIIero OKpyKeHus

ITepeuenp Bcex BiAMAOMNX  (AKTOPOB  OT
OIM3IIeKAINX COOPYIKEHUH, IIPOIECCOB, 3arpsI3HCHUN
u np. OneHka WX MOTEHUHUAJIBHOTO BIMSHHUS Ha
IUIAHUPYEMBIE TPOIecChl, 000PYIOBaHNE U IIEPCOHAI

Bansznexamue

[TepeueHb  BCEX T'€OTEXHHUYECKHX  (haKTOpoB




Hanmenosanne

3HaueHue

Omnucanue

Tpedyemoe

JOCTUTHYTO€

Ir¢OTEXHUYIECCKUEC (l)aKTOp])l

(Hanpumep, TOKCMYHOCTH M YCTONYUBOCTU TIOYBBI U
mp.). OmeHka 3TOro BIUSHHUA Ha IMPOEKTUPYEMYIO
cucTeMy

6 daxkTopsl Oe3omacHOCTH
U I0CTyNa

[Tepeuenr Bcex  (axTOpOB,
0€30IIaCHOCTh M BO3MOYKHOCTH
IIOMCUICHUA. O]_[eHKa X BIIUSAHUA

OTIPEISIIAIOIINX
JocTyrma B

Tao6numa H.5 - TpeboBaHus K OKpyKaoLIEH cpesie B YUCTOM ITOMELICHUN

3HaueHue
HaumenoBanmue Omnwucanue
TpeOyeMoe | TOCTHTHYTOE
1 TpeGoBanus K BO3AyXy TpeboBanus [y mpoueccoB, 00OpYAOBaHUS U
MEpPCOHANa ¢ MePEYNCICHUEM TPEOOBaHUN K YHCTOTE.
Krnaccudukarus xaxxqoi 30HbI IT0 YHCTOTE
1.1 Yucrora 3amaHHbIe KJIACCHI YACTOTHI
1.2 Tun notoka Bo3yxa Tumbl TOTOKOB BoO3AyXa (OZHOHATIPABIICHHEIH,
HEOHOHATPABJICHHBIA WJIH CMETITIaHHBIHN )
1.3 Hampasneane mnortoka| HampaBneHne NOTOKOB BO3Ayxa (BEPTHKAJIBHBIM,
BO3IyXa TOPHU30HTAIBHBIN)
1.4 CkopocTb BO3IyXa CkopocTH TIOTOKOB BO3JyXa B TEXHOJOTHYECKOM
30HE
1.5 Jlpmwkenume BoO3myxa B|  A3spoJuMHAMUYECKas KapTHHA JIBIDKCHES BO3IyXa B
MTOMEIICHUU MOMEIICHWU. BrusiHMe mpolecca, IepcoHala U
CTOMMOCTHOTO (haKkTopa
1.6 Temmeparypa TpeboBanuss Kk TemIeparype, BKIOYas WX
MaKCHMallbHble, MHHUMAIIbHBIE W HOMHHAJIBHBIC
3HAYCHUS
1.6.1 Temnm mnoBpmmeHust| MakCHUMaIbHO JOMYCTHMBIM TEMI IOBBIIICHHUS
TeMIepaTypbl TeMIepaTypbl
1.6.2 TeMn IOHMXEHHUS MaxkcuManbHO JOMYCTHMBIH TEMIT TOHIKEHUS
TeMIEPaTypbl TeMIEPaTypbl
1.7 OtHocutenbHas| TpeGoBaHMs K  BJIQXHOCTH, BKJIIOYas  HX
BJIAX)KHOCTb MaKCHMaJIbHBIC, MHWHHUMAJIBHBIC nu HOMMUHAJIBHBIC
3HAYCHUS
1.7.1 Temn mnoBbILIEHUS MakcuManbHO JOMYCTUMBIM TEeMI MOBBILICHHS
BIIQXKHOCTH BIIQKHOCTH
1.7.2 Temn NOHWXEHUA MakcuManbHO JOMYCTUMBIA TEMI IOHMKEHHS
BIIQKHOCTH BIIQKHOCTH
1.8 JlaBaeHne JlaBiieHHe B UUCTOM MTOMEIICHUHU
1.8.1 Ilepenan naBieHus Ilepenampl  nmaBieHUS OT 30H C  OOJBIIUM
JTaBJIIEHHUEM K 30HaM C MECHBIINM JaBICHHEM
1.8.2 Ilpemens! u3MeHeHus| MakcUManabHO AOMYCTHUMBIE MIpEAebl W3MEHEHUS
JAaBJICHUSA JAaBJICHUSA
2 VYpoBenb 3BYKOBOro| MakcUMaiabHO JAOMYCTHUMBII M HOMMHAJIBHBIN
JaaBJjeHus (1yma) YPOBHHM 3BYKOBOT'O JIaBJI€HHUS (1IIyMa)
3 BuOpauus MakcuManpHO  JOIYCTUMBIA W HOMUHAJIBHBII
YPOBHH BUOpAIMu
4 OcBemnenue MakcumainbHble ¥ HOMHUHAJIBHBIE TPEOOBaHMS K
OCBCUHICHHUIO YUCTBIX HOMe]_IleHl/Iﬁ U OrpaHHUYCHUSA Ha
JUTHHY BOJIHBI
5 Pazmepsnl noMeleHUs VYka3aHue pazMepoB IOMELEHUS
5.1 BsicotTa or mnoma a0 TpeboBaHUS K BBICOTE YHCTOTO IMOMEMICHUS OT
MTOTOJIKA moJia JI0 MOTOJIKA
5.2 ITmomans MOMEIEHUS Tpebyemast  1iomanp, MAIWHA W IOIAPHUHA
MTOMEIICHUS
5.3 Harpy3ka Ha nox MakcuMainbHas Macca rpysa
6 Honnzanus BanaHc 3aps10B B BO3yxe
Taobnuma H.6 - TpeboBanus 6e30macHOCTH
HaumeHoBaHue | Onucanue | 3HayeHue




Tpedyemoe

JOCTUTHYTOC

1 TpeGoBanusa Oe3onacHoCTH
JJISl YUCTBIX MOMeLIeHUIT

Bce HOpMBI M TpaBWia, OTHOCSIIHECS K
CHCTEME YHUCTOr0 NOMEIIECHUS

2 Pa3neneHue 30H MUPKYJIAIAH
BO3IyXa

Crnenuduueckue TpebOBaHUS K OTIEITHHBIM
30HaM KOHTPOJIS U pa3JielieHUs!

3 XpaHeHue "
TPAHCHOPTHPOBAaHHE TOKCUYHBIX,
BOCIIAMEHSIIOLIUXCSI M ONMACHBIX

Crierdrueckue
TpeOOBaHUS K XPAHEHUIO

Mpoleccel ®W  o0Imue

MAaTEpPHAJIOB

4 TpeGoBaHus K IBAKyallHH

MunumanabrHOE PacCCTOSIHUC N0 BbIXOJ1a

5 ®usuyeckne TpedoBaHUs

TpeboBaHUsT K OTHECTOMKOCTH MAaTEPUAIOB H
y3J10B

6 Cucrema IbIMOyAAJIEHHUSA
6.1

CHCTCMbI BCHTHJIALIMN

IIpousBoauTENBHOCTD

OreHka ee HEOOXOAUMOCTHU
KpartHocTb Bo31yx000MeHa

Tab6numa H.7 - TpeboBaHus K HAINYHIO PE3EPBOB

3HaueHHe
HaumenoBanue Ornucanue
TpeOyeMoe | TOCTUTHYTOE
1 IyGimpoBaH#e CHCTEMBI BosmoxnocTh 100 %-HoH 3aMeHbI
2 YBennueHne pa3MepoB CHCTEMBbI BrinosHeHHE pu HEOOXOJMMOCTH
3 Pe3epB OCHOBHOTO 3JIEMEHTA [TonHas 3amMeHa dyIeMeHTa
4 Pe3epBHBIA HCTOYHUK Bo03MOXHOCTD NEPEKIIOUEHUS HA HETO
5 OOHapy»eHHe ¥ PerHCTpalts OTKa30B
6 Crioco0bl epeKIIIoYeHus] PyuHble nim aBToMaTn4ecKue
Tab6numa H.8 - TpeboBaHust K TEXHUYECKOMY 00CTYKUBAHUIO
3HayeHne
HaumenoBanue Ornucanue
TpeOyeMoe | JOCTUTHYTOE

1 Cpennsisi HapabOTKa Ha OTKa3

2 CpenHee BpeMsi peMOHTa

3 MakcumanabpHOE BpeMsi pEMOHTA

4 Hanuune 3anmacHBIX YacTe

Twum u KoJIM4ecTBO

Tadonuuma H.9 - Jlpyrue TtpeGoBaHUsA, KOTOpPHIE BIUSAIOT Ha MPOCKTUPOBAHUE,
CTPOUTENBLCTBO, IKCILTYaTalUIO0 U TEXHUYECKOE 00CITyKUBaHHE
3HayeHue
HaumenoBanue Onucanue
TpeOyeMoe | JOCTUTHYTOe
1 Tpe6oBanusi k morokam| TpeOoBaHMS K MOTOKaM INPOAYKTa, MPOLECCOB H
TepCcoOHAJIa M MATePHAJIOB nepcoHaina. PacctosiHust Mexay pabouyuMu MecTaMu U
UX (YHKIMOHAIBHBIE B3aMMOCBs3H. HeoOxommmeie
CpEJ/ICTBA CBSI3H U IOCTYI MepcoHana
1.1 Bo3nyurasie nUTIO3BI IToTpeOHOCT B HUX
1.2 TpeboBaHus K OACKIE Turme! oxexanl
2 HNuTencuBHOCTH| JlaHHBIE 00 HHTEHCHBHOCTH 3KCIUIyaTallMH YHCTOTO
IKCILTYATAIHA MOMeIICHUsT (HeMpephIBHAS WM IEpHOIHUYecKas). B
MOCJICTHEM CITy4ae YKa3bIBACTCS JITUTEIBHOCTD ITUKIIA
SKCIUTyaTalliy, HampuMmep, 5 AHeW B Hemeno win 8
YyaCoOB B JICHb
3 Jprovomuka BriOpanHble TpeOoBaHMsI
4 JcreTHKa To xe
Tao6numa H.10 - [lepcriekTuBHOE pa3BUTHE
3HaueHue
HaunmenoBanue Onucanue
TpedyeMoe | ZIOCTHTHYTOE
1 bynyuiee O11eHKa 11eJ1IeCO00Pa3HOCTH yUeTa Ha JAHHOM JTAIle Pa3BHUTHSI
2 I'nbkocTh To xe

Tab6nunma H.11 - TpeboBanus croumMoctu




3HaueHune

HaumenoBanue Onucanue
TpeOyemMoe | JOCTUTHYTOE
1 KannTajbHble 3aTPaThI OrieHKa MepBOHAYAIBHBIX 3aTpaT
2 DKCIJIyaTallMOHHbIE PACXO/bI
2.1 Hcnonp30BaHue YSHEPTHH OmnpeneneHne MyTe CHIKEHUS PacX0I0B
2.2 Pacxonpl Ha 00CITy)KHBaHHUE OreHKa pacxo0B Ha 00CTyKHBAHUE
3 CTouMOCTb KM3HEHHOI0 LIUKJIA OrneHka 3arpar

Tab0nuuna H.12 - [InanupoBanue BO BpeMEHU

HaumenoBanue Onucanue

3HauyeHue

TpeOyeMoe | JOCTUTHYTOE

1 ITocTanoBKa 3aaun CornacoBaHue Ielell MPOEKTa 3aKa3dUKOM U

HUCIIOJIHUTCIIEM

2 Onmnpenenenne ocHOBHBIX|  OmpejeneHue KIIOUEBBIX JTAaloOB IMPOEKTa H

OTaIlOB

KPUTCPUCB OLICHKU

H.3 KoHTpO/IbHBIH JIMCT OCHOBHBIX TPeOOBAHMI K MPOEKTY YMCTOr0 NMOMeLeHNs

KoHTpONBHBIN JHCT COCTAaBISAETCS ISl TOTO, YTOOBI MOMOYb 3aKa3UMKy W HMCIOJHHUTEINIO
IPOEKTa YUCTHIX MOMEIIEHUH JOKYMEHTaIbHO O(POPMUTH CYIIECTBEHHbIE U BTOPOCTEIICHHbIE
ACHEKThl MPOEKTa YUCTOro MOMeuleHHs. ITy (opMy cIeayeT HCIO0Jb30BaTh COBMECTHO C
HOPMATHUBHBIMHU U CIIPABOYHBIMU Pa3/ieaMy HACTOSILETO CTaHAapTa.

Ha3Banune nmpoekra Mecto cTpouTenbCTBa
3aka3uuk Hcnonnurens

Anpec 3aka3zuuka AJipec UCTIOTHUTES
Tenedon 3akazunka Tenedon ucnonuuTens
Jata

Ta6nuna H.13 - OnpocHslil TUCT O TpeOOBAaHUAM K YUCTHIM ITOMELICHUAM (K paszaeny 4)

Howmep
ITyHKTOB
paznena 4

Ornucanue TpeOOBaHUS

Ortser,
TpeboBaHue,
crienuuKanus

4.2

Howmep u nata nzgaHust HACTOSIIETO CTaHAapTa

4.4

OcHOBHas 11eJTb, AJIT KOTOPO HE0OX0IUMO YUCTOE TTOMEIICHUE

[Tepedens oneparuii, BHITOTHAEMbIX B YHCTOM MTOMEIICHAN

TpyaHOCTH B JOCTIHXKEHUHM TpeOyeMbIX KpUTepHeB (IpUMEpbl NPUBEICHHI B
npuioxenusx A, B u D)

TpeOyemble KilacChl YHCTOTHI WJIM TPEOOBAHMSI K YMUCTOTE B COOTBETCTBUH C
I'OCT P UCO 14664-1 wnu apyruMu craHzapTaMu (IpUMepsl NMPUBEICHBI B
npuioxxernu F)

IlepeyeHp mapaMeTpoOB OKpY’KaloIled Cpeabl, KOHTPOIHPYEMBIX IPH
aTTecTalMy. JlomycTUMble OTKIOHEHMs, METOAbl HU3MEPEHUH U  METOABI
kaim6OpoBku (TOCT P MICO 14644-2, npuMepbl npuBeieHbl B IpuiioxeHun F)

Konuenuusi KOHTpOJS 3arpsi3HEHWH, KOTOpas JIOJDKHA HCIIOJIB30BaThCS IS
JIOCTHXKEHUsI TpeOyeMOro ypOBHS UWCTOTBHI, BKJIIOYas OKCIUIyaTal[lOHHBIE
KpUTEepUH (TPUMEpBl NPHBEICHBl B NPHIOKCHUH A IO ONMCAHUIO KOHIEHIUH
KOHTPOJIST)

[ToTox MaTepuajoB W Ip. Yepe3 YHCTOE MOMEIIeHUe (IpUMephl IPUBEICHBI B
npuoxernu D)

N
—
(e

COCTOSHHUSI YHCTOTO TOMEIICHUS, MPH KOTOPBIX IOJDKHBI JOCTHTAThCA H
MOIAEeP>KUBATHCS 33JaHHBIC YCIOBHS, BKIIFOYAsi OTKJIOHCHHS C TCICHHEM BPEMEHH,
MeToAbl O00ecreYeHus YHCTOTHl IMOMEMICHWH B OSKCIUTyaTallddl IEePCOHAIOM
(HampuMep, TPHMEHSEMON ONSKION, TEXHONOTHel YOOpKH, OpraHu3anueit
MIOTOKOB IE€PCOHAja M KOHTPOJIS JOCTYNIa BO BCE YHUCTbIE 30HBI - IMPHUMEPHI
puBeieHbl B mpuioxeHuu C)

N
—_
—_

[1aHUpOBOYHBIE pEHIEHHUS CHCTEMBl YHCTOTO TIOMELIeHHA (IpUMepHI
IIPUBEJICHBI B IpUJIOkKEeHHUU D)

N
—_
)

Bce kputnyeckue pazmepsl 000pyI0BaHUS M OTPaHUUYESHHUS IO Macce, BKIIOUas
T€, KOTOPbIE OTHOCATCS K CBOOOJHOMY IPOCTPAHCTBY (IIpHMeEphI NPHBEJICHBI B




Howmep Ortser,
ITyHKTOB Ornucanue TpeOOBaHUS TpeboBaHue,
pasnena 4 crienuuKanus

npriIokeHnn D)

4.

—_—

3/4.14 TexHomormueckoe OOOpPYIOBaHHE, YCTaHABIMBAEMOE B KOHTPOJIHPYEMOM

IIPOCTPAHCTBE, METOABI OSKCILIyaTallMH, JOCTyI BO BpEMs CTPOMTENBCTBA H
TEXHHUYECKOTO0 O0CIY)KMBaHMS, BBIZEICHUS OT 00OpYJOBaHUs, pa3Mepbl U Macca,
TpeOOBaHMUs 10 yJNAJIICHUIO OTXOJ0B (IIPUMEpPHI MTPHUBEAEHBI B IpUiIokeHusx B, D,
E.GuH)

N

15 TpeOoBaHus K TEXHHUYECKOMY OOCITY)KUBAaHUIO YHCTBIX IIOMEIICHHH,
00pa3ylonMx KOHTPOJMPYEMOE IPOCTPAHCTBO, OIpPEAEICHHBIE C  Y4eTOM
IUIAHMPOBaHHUs paboT BO BpeMeHH (IpHMephl NpuBe/ieHb! B npuiokeHusx D u E).

n

J—
[o)

OnpeneneHre OTBETCTBCHHOCTH 3a YCTAHOBICHHE KPUTEPHEB, KOHIICIIIUIO
MpoeKTa, pabouuii MPOEKT, CTPOUTEIBCTBO, UCTIBITAHUS, IPUEMKY U aTTECTAIIHIO,
BKJIIOYas OQOpMIICHHE pE3yJbTaTOB UCIBITAHUN (IPUMEPHI TMPUBEACHBI B
npunoxenusix E u G)

N

17 VYKkazaHue BIMSHUS YCJIOBUH OKpY>KaIOIIEH Cpelpl, TaKUX KakK 3arps3HEHHE
XMMHUYECKIMH BELIECTBAMHU M YaCTHUIAMH, IIyM U BHOpanus (IpuMepsl IPUBEACHBI
B pmiokeHnu H)
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