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koMMyHHKauu PecrryGmuxu Kazaxcran

2 YTBEPKJEH U BBEJEH B JENCTBHUE mpukasom Komurera mo
TEXHUUECKOMY PETYJIMPOBAHUI0 W METPOJOTHHA MMUHHCTEPCTBA WHIYCTPUU H
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3 Hacrosimwmii craHaapT HASHTHYSH MEKIYHAPOIHOMY CTAHIAPTY

MBK 60571:1998 TlomBmkHOH cOCTaB MKEJIE3HBIX JOPOT. DJIEKTPOHHOE
000pynoBaHWE, TPUMEHIEMOE B KEIC3HOAOPONKHEIX TPAHCTIOPTHEIX CPEACTBAX
IEC 60571:1998 Electronic equipment used on rail vehicles (IDT)

4 CPOK IIEPBOM IIPOBEPKHU 12 aer
MEPUOAUYHOCTD [TPOBEPKU 5 ner
5 BBEJIEH BIIEPBBIE

Hacrosmumii cranmapr He MOXET OBITh TOJHOCTHIO WM YAaCTUYHO
BOCIIPOM3BEJECH, TUPKMPOBAH W PACIPOCTPAHEH B KayecTBe OMMIUAIBHOIO
m3manus Oe3 paspelieHuss KoMuTeTa MO TEXHWHYECKOMY PpETYJIHPOBAHHIO U
MeTposiorun MuHHCcTEpCTBAa MHAYCTPUU U Toproein PecryOimkn Kazaxcran
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TOCYJIAPCTBEHHBINA CTAHJIAPT PECITYBJINKN KABAXCTAH

NOJIBUKHOI COCTAB JKEJIE3HBIX JIOPOT
DJIEKTPOHHOE 000pyI0BaHHE NPHMEHsIeMoe
B JKEJIE3HOJOPOKHBIX TPAHCIIOPTHBIX CPeACTBAX

IEC 60571:1998 Electronic equipment used on rail vehicles (IDT)

Jara sBegenus 2008.07.01
1 O61acTs npuMeHeHUst

Hacrosiiumii rocymapcTBeHHBbIH CTaHIAPT NPUMEHAETCA B OTHOLICHHH
J'I}O6OFO DJICKTPOHHOT'O 060pyI[OBaHI/I$I JUIA KOHTPOJIA, YHOPABJICHHUA, 3alllUTHI,
MOCTaBKW W TIP., YCTAaHOBJIEHHOTO Ha JKEJIE3HOJOPOKHOM TPAHCIOPTHOM
CPEJCTBE U CBA3AHHOTO C:

- WK aKKyMYJISATOPHO# OaTapeei Ha TPAaHCIOPTHOM CPECTBE;

= WU ¢ HUCTOYHUKOM THUTAHWA HHU3KOTO HANPHKCHAUA C TMPAMBIM
COEOUHEHHEM WM 0€3 NpsIMOro COCAMHEHHS C KOHTAKTHOH CHCTEMOH
(mpeobpazoBatenem, MEPEMEHHBIM PE3UCTOPOM, NOTIONHATEIIFHBIM HCTOYHIKOM) 32
HCKITFOUSHHEM CeTeH 3TeKTPOHHOTO MUTAHUS, KOTOPBIE COOTBETCTRYIOT [17].

2 HopMaTHBHEBIE CCHUIKH

B HacTosmemM craHgapTe UCIONIb30BaHbI CCHUTKH HA CISAYIOIINE HOPMATHBHEIE
JIOKYMEHTHI

CT PK MOBK 61373-2007 «OnexTpuyeckoe  IKEIe3HOMAOPOKHOE
obopynoBaume. Kananm mepenaun wHpopMarmu B moe3fax. [loe3mHas cHCTEMa
CBSI3M»

CT PK MDBK 62236-3-2:2007 «IlogBH>KHOM COCTaB JKEJI€3HBIX IOPOT.
CoBMmecTuMOCTh dekTpoMartinTHas. Yacts 3-2. Anmaparypay

CT PK M3K 62279-2007 «IloxsmxkHOH cocraB xene3HBIX A0por. CHCTeMbl
CBSI3W, CHTHaM3alMK W 00paboTkm maHHBIX. [IporpamMHOoe obecredeHue st
CHCTEM YIIPABJICHUSA W 3aITUTHI HA KEITe3HOH Topore»

CT PK MCO 9001-2001 Cucrema MeHEDKMEHTa KadecTBa, TpeOoBaHms.

T'OCT 28199-89 OcHoOBHBIE METOAbI UCHBITAHWI HAa BO3JEHCTBUE BHEIIHHX
(axropos. Uacts 2. UcnbiTanus. Menbiranusa A: Xonox,

T'OCT 28200-89 OcHoBHBIE METOIBI WCTBITAaHWN Ha BO3ACHCTBHE BHEIITHHX
taxropos. Yacts 2. Mcnsrrarmst. Mcsrrarns B: Cyxoe Temo;

HN3npanue opunmaabHoe
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T'OCT 28216-89 OcHoBHBIE METOJBI WCTBITAHWN HAa BO3JICWCTBHAE BHELIHHX
(axropos. Yacts 2. Ucmertanus. Ucnerrarus Db u PykoBozacTeo: Briaskaoe temio,
mamaHoe (12 + 12 gacoroi mwxn);

T'OCT P M3K 61140-2000 3ammra OT MOpaXKEHHUS AJICKTPUUYECKHM TOKOM.
OO61ue monoxeHus no 6e30MacHOCTH, 00ECIeYMBAEMON HNIEKTPOOOOPYIOBAHHEM.

3 TepMHUHBI H OTIPeAESICHUST

B  HacrosimieM ~ cTaHAapTe TMPUMEHEHBI  CICAYIOUNIHE TEPMHHBI €
COOTBETCTBYIOIIAMH OTIPE/ICIICHHSIMH:

3.1 Ilewarnas mnara (printed board): OcHoBHOM MaTepuan BbHIPE3aeTCA IO
pa3sMepy OTBEPCTHH M ONOPY HE MEHEe OJHOr0  MPOBOASALIErO PHCYHKA
(reuarno# mater). [lewarHeie mnara aenarcs no:

- cTpyKType (T.€. OJ]HO- U ABYXCTOPOHHHE, MHOTOCIIOMHBIE),

- CBOWMCTBY OCHOBHOIO Marepuajia (Hampumep: KECTKUM, THOKHiA).

32 Tlewarmerii y3em (printed board assembly): Ilewarnsie mmatel ¢
SIICKTPAYCCKAMA W MEXaHHYECKAMH KOMIIOHCHTAMH W/ WM NPYTHMH TICYaTHBIMH
IJIATAMU, NPUJIAraéMbIMU K HEMY C MOJIHBIM OPOLECCOM IMPOU3BOJACTBA, MAHKOH,
MOKPBITHEM H MP. YKOMILICKTOBAH.

3.3 Cremuslit 6ok (plug-in unit): 310 670K, KOTOPHIH BKIFOYACTCS B CEKIHIO
CTOWKHW/CTATHBA W JIOTIOJNIHACTCS HANPABISIOMUMHU. JTH OIOKM MOryT OBITH
Pa3IMYHOrO TUIMA OT NEYaTHOH IIaThl ¢ KOMIIOHEHTAMH, BCTPOSHHBIMH B paMy 10
6m10Ka THIIa AIMKA (KOpOOKH).

34 Cexmmsa croiikw/cTatiBa (subrack): CrpykTypHOE YCTPOHCTBO st
pasMerieHus COOPOUHBIX €AUHUIL IEUaTHOM IUIATHI U /HWIH CEKIMH CTOMKH/CTaTHBA.

3.5 Crotixa (rack): OtnensHO cTosias Wik (QUKCHPOBAHHAS KOHCTPYKLMA s
TIOJUIEPIKKY SIIEKTPUUECKOTO MM JIEKTPOHHOTO 000pYXOBaHMS (HANPUMED: CEKLUS
CTOMKH/CTATHBA).

3.6 Slueiika pacIpeAeTMTENIFHOrO yeTpokicTsa (anekTpomikad) (cubicle):

JIro6oit kopImyc Uil pasMelieHHs] JJIEKTPHYECKOTO WM  SJIEKTPOHHOTO
000pyIOBaAHMA.

3.7 Vecrposicteo mia 3amensl smaun  (line replaceable unit (LRU)):
VYerpoiicTBo, KOTOpPOE HODKHO 3aMEHATHECS B PE3yJbTaTe JUArHOCTHKH
HEHCIPABHOCTEH, HAMPIMED CEKIWs CTOMKY WK CTOMKA.

3.8 IIpoBepka TexHmueckux xapaktepuctuk (performance check): Kparkas
[POBEPKa TEXHUYECKUX XapPaKTEPHUCTHK, KOTOPAas BHILIOJIHIETCA B TEUCHHE M
[OCJIE DKOJIOTHYECKHX TECTOB, MOCTATOYHBIX IS TOTO, YTOOBI HOKa3aTh, YTO
o6opynoBaHue HAXOAWTCS B TNpejiesiax ero SKCINTyaTalMOHHEIX MpPENenoB, U 4To
OHO MPOINUIO YKOJIOTHYECKUAN TECT.

3.9 HampsokeHue MOHTaHHS CHCTeMbl ympaBieHus (control system voltage
supply): HanmpspbkeHne THTaHHS UCHONB3YeTCA MUTAHUA 000PYIOBAHUA KOHTPOIS
TPAHCIIOPTHOTO CPEACTRA.



CT PK M3K 60571-2007

[Muranme MoxkeT OBITH TOMYYEHO OT Oaraper TPaHCIOPTHOTO CPEACTBA.
Barapero MOXKHO 3apsoKaTh OT 3apATHBIX YCTPOUCTB 0aTapew, BCIIOMOTATEIBHBIX
UHBEPTOPOB M AIEKTPOABUraTe/II-TeHEPATOPa WM KOMIUIEKTOB 3JIEKTPOABU-
rareseii-reHepaTopoB CO CBA3AHHBIM AIEKTPOHHBIM PEryIHPOBAHAEM.

Ecnu HampsbkeHWE THTAHWS CHCTEMBI YTPABICHMs TMOJIyJacTcs OT Oarapew,
CHCTEMA VIIPABJICHWS HOMHUHAJIBHOTO W JOMYCTHMOIO HAIPSDKCHUS OMPSACIICHBI B
m.3. Ecim Hukakas Oarapess He IpUCNOCcoOjieHa, HOMHHAJIBHOE HAMpPsKEHHE
CHCTCMBl YIPABJACHHA — 5TO HOPMAIBHO KOHTPOJMPYEMBIA YPOBEHb ATOrO
HaTIPSDKSHUS,

3.10 OnexrpoodOMoTKa TpaHCcHOpTHOro cpexcrea (vehicle wiring): Bes
3IEKTPOOGMOTKA, KOTOpass MOXKET OBITH COCIMHCHA C HAMPSKCHUEM THTAHHA
CHCTEMBl YIpABJICHWSA, TA¢ OBl OHa HH pacrojiarajack W BCA JApyras oOMOTKa
BHEIITHSAA OT IEKTPOHHOTO 000PYJOBAHUS PACCMATPHBALCTCS.

3.11 Tlepenamnpsoxenne nutanus (supply overvoltage): [IpuunHoit HapyiueHus
SJICKTPHUYECKOTO  PEeXMMa  HANPSHKCHHS THTAHHS  CHCTEMBI  YIPaBIICHWSA,
OPOUCXOAWT W3-3a OOOpPYHOBAaHWS, YHPABISIOIIEr0 53TO NHTaHWe. BonHa
MPOM30MIeT W3-3a YBEIWMUCHHWA B YPOBHE HANPHKEHHA IHTAHUSA CHCTEMBI
YIPaBICHHUS.

312 Bomma HemepHoAWYecKas W OTHOCHTENIBHO  KOpOTKas  (surge):
[NonoxutensHad win OTpHUATENEHAs (MM 00€) mepeMeHHas (HampshKeHWEe WIH
TOK) MEXIy OBYMSA YCTOWUMBBIMHM COCTOSSHHAMH. OHa MOXeT ObITh MOPOXKIEHA
HOpMaNbHBIM fekicTBHEeM ((pyHKUMOHHpOBaHHEM) 00OPYIOBAHHS TPAHCIMOPTHOTO
CPEICTBA, BBI3BIBAEMOTO OOBIYHO Ppa3rPy3KOH SHEPruM, KOrAa NOAKIIOUEHBI
WHIYKTHBHBIC [ETIH.

OHa MOXET TPUCYTCTBOBATH WM Ha HANPAXKCHAN TMUATAHUA CHUCTEMBI
YOpPaBJICHHS, WJIW Ha HIKTpooOMoTke. KoTopoe HanpsMyl0 COEIHHEHO K
MNOAKIIIOYEHHBIM HMHAYKTUBHBIM LEIAM, WIM CHAPEHO JJICKTPOCTATHYHO HWIJIKA
3NEKTPOMArHATHOE OT TAKOW 3JEKTPOOOMOTKH K IPYTOH IEKTPOOOMOTKE.

O¢ddexTuBHAS TICHHOCTh BHYTPEHHETO WMIICAHCA WCTOYHWKA TIATAHUS
MEPEXOAHOTO COCTOSHUS OYAET 3aBUCETh OT MAHEPHI €r0 TCHEPAIMH K CBSI3H.

3.13 Bemeck (burst): BeiOpoc HOBTOPSIOIIMECS UMITY/IbCHI, TIPOMCXOAAIINC B
TeueHne (PUKCHPOBAHHOTO BPEMEHHOTO MHTepBaia. OHU MOTYT HPOHMCXOJUTH B
TEUCHHUE HOPMATBHON PabOTHI TPAHCIIOPTHOTO CPEICTBA, THIIMYHO BO3HHKAMOIITHE
M3 HECTAOWITBHBIX YCIOBUH TyTH.

3.14 HewucnpasHocts (failure): HecnocoOHocTh sneMeHTta 000OpyloBaHHA
MIPOIOJIKATh BBITIOIHATE TIPEIHA3ZHAYCHAYTO (DYHKITHIO.

Bpemennblii c00ii HE CUMTAIOT HEMCIIPABHOCTHIO MPHU YCIOBHH, YTO

a) o0opynoBaHHEe BO3OOHOBIIAET HOPMAJBHYIO pabOTy aBTOMATHUECKH MOCIIE
coost;

0) cOoit He odeBWIEH IS TMEPCcOHada OOCITYKMBAIOIIETO TPAHCIOPTHOE
CPEACTBO; HATIPHMED, HHAUKATOPBI COOS HE 3arOParOTCs.

3.15 IloBpexnerwe (damage). JlroOoe W3MEHEHHWE BHEIIHETO BHUAA WIH
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N3MEHEHHE MEXAHUYECKOH LIEJIOCTHOCTH.

316 Cpok HopmanmbHOH oakcrmyataumm (useful  life): Tlepuwom ot
YCTaHOBJICHHOTO BPEMEHHU, B TEUCHHE KOTOPOTO, IIPHU YCTAHOBJICHHBIX YCIOBHAX,
3JIEMEHT 00JIalaeT MpHUEeMJIEMOH 9acTOTOH OTKA30B, WM O TOTO, KaK HACTYIHT
HENMOJJAIOLIUICS PEMOHTY OTKa3.

IIpumeuanue: ONd 3JEMEHTa, MOJNAKOIIEroCs PEMOHTY COOCTBEHHBIH CpPOK
IKCILTyaTallud MOXKET 3aBCPLIUTLCS NPH OTKase, KOTOprﬁ HE CUUTACTCA, YTO MOXKET 6bITb
OTPEMOHTHPOBAH B JIFOOOM Cllydae.

4 YcnoBus JKCILTyaTALMN

4.1 HopmasbHBIE YCI0BHS YKCILTyaTALINH

4.1.1 BeicoTa Hax ypoBHEM MOps

Beicota Ham ypoBHEM MOpA, Ha KOTOpOH NpegHA3HAuaeTcs OOBIYHOE
¢dyHKIMOHMpOBaHUe 000pyHOBaHusA, He moJpkHA mpesbiuath 1 200 m. Korma sta
mipa TPEBBIINIEHA, COOTBETCTBHE C TPEOOBAHWAMH JOKHO OBITH OMNMPE/E/ICHO B
COOTBETCTBHH C COTVIAICHUEM MEKIY U3TOTOBHUTENIEM 1 TIOJIE30BATENIEM.

4.1.2 Oxpy>Karormas TeMreparypa

OnexkTpoHHOe  O0OpPYAOBaHME JODKHO  OBITb  CKOHCTPYMPOBAaHO H
H3TOTOBJIEHO TaK, YTOOBI COOTBETCTBOBATh BCEM TPEOOBAHWAM TEXHHUECKOH
XapaKTEePUCTHUKY [UTA BEIOPAHHBIX KAaTETOPHA TeMIepaTypsl, Kak ykazaHo B Ta0. 1.

B KOHCTPYKIIMH JOMKHO OBITH YYTEHO, YTO B AUEHKAX PACHPEAEIUTEIBHOTO
yCTpO#iCTBAa TeMIIepaTypa MOKET MOBHIMATHCA M TOTO, YTOOBI OOECIeUYuTh
4TO0Bl KOMIIOHEHTHI HE TIPEBHIIIANH CBOW OIPENCIICHHBIE TEMIIEPATyPHbIE
MOIIIHOCTH.

B nmomomnenme, o0060opymoBaHHE JOMKHO COOTBETCTBOBATh  OCOOBIM
KPaTKOCPOYHBIM IYCKOBBIM TEPMAJIBHBIM YCJIOBHAM, Kak yKa3aHO B KOJNOHKE 3
Ta6. 1. B o5roM wuHTepBaje TMOJHBIE HOMHHAIBHBIE 3HAYCHHUA PabOIUX
TapamMeTpoB MOTYT OBITh OCNabeHBI, HO MakCHMallbHas TeMIepaTypa BO3AyXa
BOKPYT II€YaTHOI IMaHeIH COTJIACHO KOJIOHKH 4 He JOIDKHA MPEBBIIIATHC.

Tab6nuuna l - Temneparypa

Knace Komnonka 1 Kononka 2 Kononxka 3 Komnonka 4
Temmeparypa  (BryTpennsasa BuyTpennss TeMIeparypa
BHEIIHCH TeMieparypa |TeMmeparypa  |BO3dyXa BOKpPYT
OKPYJKAIOIIeH  |sueiiku STYeHKH neuataoro y3ima °C
cpemst °C pacnpen. ycTpoii |pactpen.ycTpoi

ctBa °C CTBa B TCUCHHE
10 Mun °C
T1 -25 + 40 25+ 5 +15 -25+70
T2 -40 + 35 -40 + 5 +15 -40 + 70
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T3 25+ 45 25+ 170 +15 25+ 85

TX -40 + 50 -40 + 70 +15 -40 + 85

Jlns mepudeprifHBIX yCTpOHCTB (M3MEPUTENbHBIC IPEOOPa30BATENH, TIP. ), HITH
eci 000PYIOBAaHHE B JCTICHTPAIM30BAHHON KOH(MIYPAIHH W €CJTH OKPY Karomas
TeMmmeparypa MPEBBHINACT Auana3oH TaOmumel 1, Torma AeiCTBHUTENbHAS
TeMIepaTypa MPOUCXOIAIIas Ha MECTE PACIIONIOKeHH 000PYJOBAHUS AOJKHA OBITH
HCIIONTF30BaHA MPH KOHCTPYHPOBAHHH.

Hy>kHO TIpUHATE BO MprMeYaHne OBICTPEIC H3MEHEHHUS TEMIIEPATYPhl BHEITHEH
OKpY’KaIOIIeH cpelibl, BOSHUKAIOMME M3-32 MPOXOKAeHus vepe3 TyHHend. C AToi
LEJTBI0 HYXKHO MPEIIOI0KATh HOPMBI H3MEHEHHA BHEIIHEH Temneparypsi B 3 °C/s,
¢ MaKcUMaJIbHBIM H3MeHeHreM B 40 °C.

4.1.3 Y napHble Harpy3Kd U BUOpaLMu

O6opynoBaHue [OMKHO 00nanarb CBOMCTBAMH MPOTHBOCTOSHWA, 0e3
TIOBPEKIACHUN 1 cOOsI, BUOpAIMIM | YIAPHBIM HArpy3KaM, KOTOPBIE BOSHHKAIOT TIPH
00CITY)KMBaHUH.

Uto0bl 0becrneunTh HEKOTOPYIO PA3yMHYIO CTENEHb JOCTOBEPHOCTH, UTO
OHO CMOJKET BBIAEPXATh YKa3aHHbIA MEPHOA HOPMAJbHON SKCIUTyaTalliy, OHO
IOMHKHO 00jlamaTh  CBOWCTBAMH, YTOOBI TPOWTH WCMBITAHWASA Ha BHOpAIHIO,
yIapHbIe HArpY3KU M YAaPOCTOMKOCTH, Kak onucano B m.m.10.2.11.

Jns oToH menm Ha 0OOPYAOBAHHMHU YCTAHOBJIEHBI JJIEKTPOHHBIE YCTPOHCTBA
YKOMILJIEKTOBaHHBIE U JOMOJIHEHHbIE B MX MPEIHA3HAYCHHBIX YCTAHOBKaX C
AHTH-BUOPALMOHHBIMHU YCTAHOBKAMH, €CJIH MOKHO MOJOTHATh.

JIns TUMWYHBIX 3HAYCHWH BHOpAUMii M yOApHBIX HArPY30K MPH HOPMAJIbHOI
sKcruTyaTarin ecth ceblimka Ha CT PK MOK 61373.

4.1.4 OtHOCHTENTbHAS BIAYKHOCTh

OO6opynoBaHue OOMKHO OBITh CKOHCTPYHPOBAHO € YYETOM CJEAYIOIIHX
MEPENanoB BIAXKHOCTH (TIPENESTbHBIE 3HAUEHHA) Y€Pe3 OTHOCHTENLHBIN AHana3oH
TEeMITePaTypHl BHEITHEH OKpyKatomielt cpeabl, Kak ykazaHo B m.m 2.1.2:

- cpennsis rogoBast <75 % OTHOCHTENIbHAA BJIAXKHOCTB,

- 30 mocnenoBaTenbHBIX AHEH B Toay: 95 % OTHOCHTENbHAS BIAXHOCTD.

JlomomHuTeNbHO, 00 KOHISHCAIUA BJard BO BpPEMs OKCIDIyaTallud He
JIOJKHA TIPUBOAWTDh K KAKOMY-JIMOO MOBPEXICHUIO WIH IOJIOMKE, OCOOEHHO TIpH
TPOXOXKICHAN Yepe3 TYHHEIIb.

Jlna mepndepniiHbIX YCTAaHOBOK (M3MEpHUTENBbHBIE NPeo0pa3oBaTesid U mp.),
WITH, eCii 000PY/I0BaHNE HAXOIAWTCS B JCHCHTPATH30BAHHOM KOH(HIVPALIHH, [IPH
MPEBbILIEHUN BbIILIE YKA3aHHBIX MPEJENOB BO3ACHCTBUA BIAXXHOCTH, BO BpeMs
KOHCTPYHPOBAHHS JOKHA OBITh HWCIIONB30BAHA JACHCTBHTENBHAS BIIAYKHOCTH,
CYIIECTBYIOMIAs Ha MECTE PACIONOKEHUS 000pYIOBAHMUA.

4.2 CnenpajpbHbIe YCJI0BHUS IKCILTyATALMH
Oco0ble MepOIpHATHS MOJDKHBI OBITH COTJIACOBAHBI MEXKHY COOTBETCTBYIO-



CT PK M3K 60571-2007

LIMMH 3aUHTEPECOBAHHBIMU CTOPOHAMH, €CJIH MOXKHO HOATBEPAMTH, YTO YCIOBHSA
SKCIUTyaTallMi OTIHYAIOTCA OT TeX, KOTOphle yka3aHsl B 1. 2.1 (Hampmmep.
OneKTpOHHOe O00OpYIOBaHHWE YCTAHOBIIEHO HAa TCIIEKKE WM COCJMHEHO C
npeobpasoBatesieM TOKa., np.). IIposepka 3PPEKTHBHOCTH TAKHX MEDP MOKET,
ecnu Tpedyercs, GopMHPOBATH TEMY HCIBITAHHN OOMIEr0 THMA, KOTOpPbIE
MOTYT OBITH MPOBEACHB HA CAMOM TPAHCIIOPTHOM CPE/CTBE B COOTBETCTBHE C
METOaMH, KOTOPBI€ IOIKHEI OBITH COTJIACOBAHBI MEXIY MOJb30BATEIIEM H
H3TOTOBUTEJIEM.

4.2.1 ATMocdepHbI€e 3arpsi3HEHASA

MoxHO okHMAaTh, 9T0 OOOPYHOBAaHHE BO BPEMs €ro JKCIUTyaTallid MOXKET
MOABEPraThCA PA3IUUHBIM 3arpsA3HCHIAIM (HaMpUMEP: MACIIHbIH TyMaH, COJICBOH
TYMaH, TbLIb, CEPHUCTHIA ra3). Buipl 3arps3HuTencii W WX KOHLEHTPALUSI
JOJIKHBI OBITH OMPEACIICHBI B TCHACPHBIX JOKYMCHTAX.

5 YcaoBus 2J1eKTPHYECKOH IKCILIyaATAIHA

5.1 DHeprocHadxenune

5.1.1 [IutaHue OT aKKyMYJIATOPHOM OaTapen

HomunanpHoe HampsikeHne o6opynoBanms (U,) momaBaeMoe TaKuM
06pa3oM HYKHO BBIOpaTh CpeaH CIEAYIOMINX 3HAYCHHTH:

24 V,48V,72V,96 V, 110 V.

IIpumeuanune 1. Dru 3HAYCHHMS HOMHUHAJBLHOTO HANPSDKEHHS JAHBI TOJBKO Kak
CTAHIAPTU3MUPYIOIIHE 3HAYEHWS U1 KOHCTPYKIMH obopymoBaHusa. MX Hemp3s cUHTaTh
3HAYEHHEM HAIpSUKEHHs XOJIOCTOro xoma baraped, Tak Kak 3HaueHHs ONpeNesIeHbl MO THITY
Gatapeu, KOJUYECTBY SI4€EK U YCIOBUAM HKCILTYaTaLMH.

IIpumMeuanue 2. MOKHO HCIONB30BATh Pa3fiMYHbIEe BHAbI HAMPSDKEHHS COIJIACHO
[3]. B aTOM ciyuae cooTBeTCTBHE TPEOOBAHUSIM NOJDKHO OBITH ONMpPENeNeHO B COMIALEHUH MEXY
H3TOTOBUTENIEM U [I0JIb30BATEIIEM.

5.1.1.1 Pa3HOBMAHOCTH HAMPSKEHUSI MATAHKSA

OnekTpoHHOE O00OpPYIOBaHHE, KOTOPOE TIMTACTCS OT aAKKYMYJSATOPHOM
Harapen Oe3 cTabMiM3aTOpa HANMPSKCHHUS, JOTDKHO PaboTaTh yAOBICTBOPHTEIBHO
TP JTFOOBIX 3HAYCHUAX HAMPSOKCHHS MHTAHUS B HIKE OIPEACIICHHOM JHAMA30HE
(M3MEPEeHHOM Ha TepPMUHAIIaX BX0/a 000py10BaHMA).

TlocTaBIuK 3IEeKTPOHHOrO 00OPYIOBAHHUS MOJKEH OMPENEITUTE MOTPeOIeHE
SHEPTHH JUIA TOTO, UTOOBI MOYKHO OBIIIO PACCUNTATH A KabeabpHO# ceTrn Oarapew.

Munnmaneaoe Hanpsokenwe: 0,7 U, HomuHaneHoe wHampsbkenwe: Uy
Jonyctumoe Hanpsbrenune: 1,15 U, MakcumanbHoe Hampspkerue: 1,25 Uy,

Tlepenansl HampspkeHWS (HAMpUMEDP: BO BPEMs 3allyCKa IOMOJHHTEIBHOTO
0o0OpyIOBaHWA WIIM BO BpeMs KoncOaHWH HampsXKEHWSA 3apsAHBIX YCTPOHCTB
Garapen), Haxozsmuecs B mpeaenax mexay 0,6 U, u 1,4 U, u He TpeBHIIAONme
0,1 s, HE MOIHKHEI CTAaTh IPHYHHON YKITOHSHUS (DYHKIHH,

Tlepenansr manpsoxenns B npeaenax 1,25 Uy and 1,4 U, v ve nipeBsitarormie |
S HE JODKHBI CTaTh NPUYMHON IHOBPEXKACHHA 00OPyHOBaHWA: 00OPYHOBAaHUE HE
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MOKET (PYHKITHOHHAPOBATD B IOJHYIO CHJIYy BO BPEMS STHX KOJIcOaHHiA.

B ciygae TepManbHBIX ABHTATENCH, cMoTpuTe Takxke . 3.1.1.3.

5.1.1.2 TlpepbiBaHue IOJAYM MUTAHHSA

IlpepbiBanus Gonee, ueM Ha 10 mS MOryT HPOMCXOAWTh HAa BXOAAILIEM
HAIPSKCHAH, KaK OTIMCAHO HHIKE,

- Kimace S1: Her npepriBanmit

- Kunacc S2: 10 ms npepeiBanus

OTo HE CTaHeT MPWYHMHON TOBPEXIACHWA o0opymoBaHus. OmpeneneHHbIe
BPEMEHHbBIE 3HAUCHUS MPEIHA3HAYEHBI )11 HOMHHAITBHOTO HANPsHKEHUS W BBIOOD
KJIACCOB JOKEH OBITh OIPEAEIIEH CUCTEMHBIM JU3aHEPOM.

5.1.1.3 Paznuuus mogauu HaMpsDKEHHUS U MOABMOKHOTO COCTaBa, KOTOPHIC
TPUBOIATCS B ABHKCHIE TSIUTOBBIMH IBUTATEIISIMU.

3amyck TEIUIOBBIX MABHTATENCH, CHCTEMa IMOJAYM IHATAHWS JIOJDKHBI OBITH
CKOHCTPYHPOBAHbI TakK, YTOOBI [apaHTHPOBATh ITHUTAHHE BAKHOTO 3JIEKTPOHHOTO
00opymoBaHUS BO BpeMs BCEH CEpHH 3aITycKa.

5.1.1.4 KoahdurimeHT mynbcaiiii IOCTOSHHOTO TOKa

Bce Oarapen npu 3apsaKe UMEIOT MYJIBCHPYIOIIEE HaMpskeHue, Koy duimeHt
MyA6CAH TOCTOSHHOTO TOKA, KOTOPBIH, €CIM HE YCTAHOBJICHO HHAue, HOJDKEH
ObITh He Oonee 15% paccunTaHOTO € MOMOIIBIO YPABHEHHUS

Umax — Umin

KO3 QHIHEEHT MyIbCaIliii MOCTOAHHOTO Toka = X 100

Umax + Umin

rme, Umax u Umin - 3TO0 MaKCHMaJbHOE M MHHUMAIBHOC 3HAYCHHS,
COOTBETCTBEHHO IYJBCHPYIOIIETO HAMPsHKCHAA. MaKCHMAaTbHOE W MHHHMAJTBHOE
HaMpPsOKEHUS ompernienieHs B 1. 3.1.1.1, TeM He MeHee, HE JOIKHBI TIPEBHILIATHCA.

5.1.2 TIutanme OT CTATHUECKOTO HIIA BPAINAIOIIErOCs Pe0Opa3oBaTes

Ecmu obopynoBaHue nuTaeTcs OT CTA0MIM3MPOBAHHOIO HCTOYHHKA
(T.e. cTaTM4ecKoro mpeoOpa3oBaTeNd WM BPAIIAIOIIETOCS MOTOpa-TeHepaTopa ¢
PeryJiaTOpOM),  ANEKTPOHHOE  obOopymoBanume  Oyaer  ()YHKIHOHHPOBATH
VIOBJIETBOPUTEIGHO MPU 3HAYCHUSIX HWCTOYHMKA [MUTAHHUA, HAXOMILIMXCA B
npenenax 0,9 Uy u 1,1 Uy, roe Uy, _ecTh HOMAHATEHOE HATPSKCHUE U MOKET OBITh M
MOCTOSTHHBIM M TIEPEMEHHBIM TOKOM.

JononHuTeNnbHO, i paboTaromero o00pyI0BaHHA JOMYCKAIOTCS KojaeOaHHs
HanpsoxeHus B mpeaenax mexay 0,7 U, u 1,25 U, He npebitnaromme 1 s v Takxke B
npenenax 0,6 U, u 1,4 U, ve npesprmarommre 0,1 s.

513 UVi3Mmenenue nmuTaHus

Ecmu obopynoBaHue mnHTaeTCs OT aAKKyMYJIATOPHOM Oarapew I
CTa0MJIM3UPOBAHHOTO HMCTOYHHKA (IIOCTOSHHBIA TOK), O0OpYHOBaHHE MOKHO
(hyHKIIMOHHPOBATh YIOBIICTBOPHTEIIFHO BO BPEMSA HM3MCHCHHS IIO/MAYH SHEPIHU
COTJIaCHO YCJIoBUAM, ykazanHeM B i, 3.1.1,3.1.1.1,3.1.1.4 u 3.1.2.

Kiace C1: mpu 0,6 U, d B Teuenue 100 ms (6e3 mpepbiBanms).

Kiace C2: Bo BpeMst mpeprIBanms momauu muranusg Ha 30 ms.
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514 Tluranue  uvepe3  TOABECHYKD  KOHTAKTHYI  JIMHHIO  FJIH
TOKOIIPOBO/AIITHH PETBC

Ecnw o6opymoBanvie mMATaETCA HANMPSMYIO OT TIOABECHONW KOHTAKTHOHN JTMHUU
WA  TOKONPOBOMAINETO pefibca  (HampHMEp: KOHTPOJIbHAT  3ICKTPOHHMKA
AaBTOMATHUCCKOIO CTaTHYECKOro mpeoOpasoBatens), OOOPYIOBaHHE HOJDKHO
(pyHKIIMOHHPOBATH YAOBICTBOPHUTEIBHO MPH 3HAUYCHHAX HANPSKCHHUS KOHTAKTHOM
JIMHUY, Kak ommcano B [11].

5.2 Ilepenanpsrkenne MUTAHHS

Bce coeauHeHHWs K 3JIEKTPOHHOMY OOGOPYIOBAHHIO, KOTOPBHIE MOTYT OBITH
COETMHEHBI K HAMPSDKSHUIO MUTAHHS CHCTEMBI YITPABIICHHS TOTDKHbI BBI/IEPKHUBATD!

a) TepeHanpsHkeHHe MHTAHWA, Kak ykasano B m. 3.1.1.1 wwmwm 3.1.2 (as
appropriate);

6) mpUMeHeHHe TIepEeHAPKEHUs MUTAHKS , Kak ykaszano B1. 10.2.6.1.

Ipenmonaraercs, 4YTO  NEPEHANPSKEHHUS  JO/DKHBL  NPOM3BOJUTHCSA
OTHOCHTEJIBHO CTEIIEHH BO3BPALLECHHUS HAPSKCHNS MATAHUSI CHCTEMBI YIPaBICHHUS
W MPUCYTCTBOBATh TOJBKO KaK YBEIMYEHHE K YPOBHIO HANPSIKCHHS CHCTEMEI
YIIPaBJICHHUS, KOTOPOE TPEANONaraeTcs, YTo JOJDKHO MPUCYTCTBOBATH 0 U MOCIIE
OPUMECHEHHS  IIePEHANpPHKEHUA. Pasnuums HanpsokeHus NPOTHBOMOJIOKHOM
HOJIIPHOCTH HAIPSDKEHM IMTAHWA CHCTEMBI YIPABJICHUS HE IPEAIIONararTCs.

IIpeanonaraercs, uTo nepeHanpsmkeHns npessimaromue 1,25 Uy, nomsie 0,1 s
HOSBILIOTCS TOJBKO B ciiyuae cO0si HAMPSDKCHHS TUTAHMS CHUCTEMbI YIPABJICHHS.

5.3 YcranoBka

TTutanue anexTpoHHOTO 0OOPYMOBAHHUA MOJDKHO O0CCIIEUHBATHCA OTACIBHBIM
IIPOBOTHUKOM, COSAMHEHHHIM KaK MOXKHO MpsAMEE K MCTOYHMKY. [IpOBOIAHHK
JOJDKEH OBITh MCIIOIB30BAH TOJBKO I ATAHUSA HIICKTPOHHBIX METICH.

YcTaHOBKA 3IEKTPOHHOTO 000PY/TOBAHUA [O/DKHA OBITh OPraHU30BaHA TaK,
YTOOBl COKPAaTHUTh, HACKOJIbKO 3TO BO3MOMKHO, BO3JEHCTBHE BHEIIHHX
HapYIISHUHN SJIEKTPHUECKOTO PEKUMA.

TTomaBneHne KOHKHO MPOBOAUTECS OT HCTOUHHKA HIEKTPHUSCKUX TIOMEX.

Ecrmum onun nmomoc 6aTapen TpaHCTIOPTHOTO CPEACTBA MOACOSAMHEH K KOPIIYCY
TPAHCTIOPTHOTO CPEJICTBA, 3TO JOJDKHO OBITh YKA3aHO.

Ecnm Heckonbko H3roTOBMTENEH CHAGXKAIOT SIEKTPOHHOE O0OpPYAOBaHHE,
HUMEIOT 061_uue MIPAMBIC COCINHCHHA, CcAuHasA CCHBIJIKA PaBHOCHUJIBHOCTH
YCTaHABJIMBACTCS HA B COOTBETCTBHH CO B3AMMHbBIM COIVIALLEHUEM.

5.4 Bp10poc HANPSGKEHUST M DJIEKTPOCTATHYECKHIA Pa3psi

5.4.1 TpeboBanus

Bcee anexrpornoe 060pyn0BaHKe HOIDKHO BBIACPKHUBATH MEPEHATIPSIKCHHE U
JJIEKTPOCTAaTUYECKUI paspsa Tak, 4TOOBl HE BO3HWUKAIO TOBPEKACHHUS HWIH
IIOJIOMKH BO BpeMs pabOThl TPAHCIIOPTHOIO CPEACTBA.
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MO:KHO TPEATOIOKHATE, YTO 000pyHOBaHHE OyIET WCTIONB30BATECSA TOJBKO B
MpeAHA3HAYEHHBIX Tesx U OyIeT MeHCTBOBATE BO BCEX TIPE/ICTABICHHBIX PEKUMAX.

Jlns Toro, 4Tto06I 00ecIeunTh HEKOTOPYIO PA3yMHYIO CTEIEHb JOBEPHUS, UTO
OHO BBIICPKUT YKA3aHHBIA IEPHON SKCIUTyaTallid B pPabOYMX YCIOBHSX,
JNIEKTPOHHOE O00OpYMOBaHHE MOHKHO O0NamaTh CBOWCTBAMH, YTOOBI TPOWTH
WCIIBITAHKS HA TIEPEHANPSIKEHNE W SIICKTPOCTATHUESCKUH pas3psil, Kak 5TO OTICAHO
Bmm.10.2.6.

TIpennonaraeres, 4TO TNEPEHANPSKEHWE OYyAET HEMOBTOPSIOIIAMCA W HE
JIOJDKHO BO3HHUKATh BO BPEMEHHOM HMHTEpBaie MeHee, ueM 10 c.

TIpenmonaraercs, YTO MEPEHANPSHKEHUE TEHEPUPYETCA M3 HCTOYHMKA
WICATBHOTO HAMpPSOKCHWUS CEPUAMM C YKA3aHHBIM BHYTPESHHHAM HMMIICHaHCOM
WCTOYHHMKA NTUTAHWA, IOJKITFOUSHHOTO K 3JIEKTPOHHOMY 000PYIOBAHHIO H/ICATEHBIM
MepeKiIIoYaTesieM Ha YKA3aHHBIM HEepHoJ HAa MECTe HOPMAJIBHOTO HANPSDKCHUS
MATAHWA CHCTEMBI YIIPABJICHHSA, €ClTH CyluecTByeT. He mpenmnonaraercs, 4ro 310
mutanure Oyaer crocobuo abcopOrpoBaTh KaKyrO-TMO0 SHEPTUIO NEPEHANPAKEHHA.
OnmHako, B HEKOTOPHIX CIydYasx, MOXKHO IIPEATIONONKWUTH, UTO JIPYTHE HArpy3Kd
MOACOE IUHEHBI IIAPAILIEIBHO K 000pynoBanuto (cm. m.ir. 10.2.6).

TIpenmonaraercs, 9To mepeHaNpsHKeHUE OyIEeT NPUIAraTbes K ANEKTPOHHOMY
obopymoBanmio Ha HHTepdeiice 3IeKTPONpoBOAKH obopymoBanmsa. Ecmm
COSIMHEHMS K 3ICKTPOHHOMY 000PYIOBAHHIO BEIITOJTHEHBI UEPE3 MHOTOMOIOCHEIE
COEIMHEHHS, TAKWE COSIWHEHUSI W CBA3aHHBIEC XKTYTHl MPOBOJOB OYAYT CUATATHCS
YaCTBIO 3JIEKTPOHHOTO 000PYIOBAHMS.

Ecnm He mnocraBnsercs otaenbHoe o0OpymOBaHHE MO 3alUTe OT
TepeHanpsokeHns Ha mecte (0O0bgHO B pammyce 1 M oT obopynoBaHHA) TOraa
TIPUMEHAIOTCA TpeGoBanms m.m. 5.4.2.

542 YpoBHH mepEeHANPSIKCHHUS

B npeanasHaueHHBIX ~LENAX, OPEANONAraercsi, 4Yro  JJIEKTPOHHOE
obopynoBaHne OyaeT moaBeprarhCsa OMHOM WM Gojee (opmam HapylIeHHs
3JIEKTPUYECKOTO PEXAMA!

a) BCE COCAMHCHUS C DIIEKTPOHHBIM 000OPYJIOBAHHEM, KOTOPEIE MOTYT OBITH
COCIVHEHBl C HANpPsKCHHEM NHUTAHUS CHCTEMBI YIPABICHHA, A TAKKE JOJKHEBI
NPOTUBOCTOATH NPUMEHCHHIO (hOPMBI BOJHBI TEPEHANPSDKEHHSA, KaK OMICaHO B
mml122.62;

6) BCEe COeAMHEHHS C IEKTPOHHBIM 000PYIOBaHHEM, HE TOACOSAMHEHHBIC K
HANPDKCHUIO  NHTAHHA  CHCTEMBl  YOPABJCHHA, HO  COGOWHECHHBIE K
3JIEKTPONPOBOIKE TPAHCIIOPTHOTO CPEJICTBA M KOTOPBIE MOTYT TMOJIBEPTHYTHCS
BO3/ACHCTBHIO 3JIEKTPOMarHUTHOTO B3aUMOJIEHCTBHUA oT Jpyroi
ANIEKTPONPOBOJKH, JOJDKHBI MPOTHBOCTOSATh MPUMEHEHHIO (DOPMBI  BOJIHBI
MEPEHANpPSDKEHHU, Kak 3T0 ommcano B mm.12.2.6.2. Tam, rae mpoBoaka K
3JIEKTPOHHOMY  OOOPYIOBAaHHWIO OTpPaXjacHa (HampuMep: SKPaHUPOBAHHBIN
kabenb), OSTM CoemWHEHHA OyayT OCBOOOXICHBI OT BBIMICYTIOMSHYTHIX
TpeboBaHuUit
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BonHbl MNOABNAIOTCA HE3aBUCHMO OT 3HAUCHHWS HANPSDKCHUS TATAHUA
CHUCTEMBI YIIPaBJICHHS.

Bonnbl Moryt ObITH M000H NONAPHOCTH, W MPEANONAraeTcs, YTO JOJKHBI
BO3HUKATh MPH HMEIOLIEMCSA HIH OTCYTCTBYIOIIEM HANPSHKCHUS MIUTAHUA CHCTEMBI
yIpaBJieHHA.

Ecnn uMnenaHc BxoAa LENH BBICOK (OTHOCHTENBHO MCXOIHOTO HMIEAaHCa
BOJIHBI), TO BOJIHA OyJeT (hOpMOi BOJHBI HANPSDKCHUS, HO €CJIM MMIEIAHC HU30K,
TO 3T0 OyAeT Tekymas ¢popMa BOJHBI.

5.5 DnexTpOMarHUTHAS COBMECTHMOCTD

OGopynoBaHHe TOMKHO OBITH 3AIMINEHO, YTOOBI HE OBUIO HEOIArOMPHATHOTO
BO3ICHCTBHA KOHAYKTHBHBIX MOMEX WM TIOMEX OT MapasHTHOTO H3JIyUeHHA H
JOIDKHO OTBEYaTh COOTBETCTBYIOINMM TPEOOBAaHMAM TECTOB HAa IMOMEXH, Kak
omucaHo BLI. 12.2. 7 wmm. 12.2.8.1.

Kpome Toro, obopynoBanue He JOMKHO MCIMYCKATh PAiOYACTOTHBIE TOMEXH
CBEPX YPOBHS, onpeneyicHHoro B m.im.12.2.82. unn. 6 4.1.

6 HanexXHoCTh, PEMOHTONPHIOJHOCTH W PACYETHBI CPOK TOJIE3HOM
IKCILTYATALHH

6.1 HanexuocTsb 000py10BaHUs

6.1.1 PacueTHast HATEXHOCTD

Ilonb3oBatens MoOXeT mnOTpPeOOBaTh, YTOOBI H3TOTOBHMTENIb  PACCUMTAN
HAJC/KHOCTh WJIM COOTBETCTBHME IIETTM IMOJTB30BATEIS OTHOCHTEIIBHO HAIEKHOCTH.
MeTon BBIYUCIIEHUS OOJDKEH OBITh COTJIACOBAH BO BPEMS MOJAYM MPEIIOMKESHHUS
MEKAY U3rOTOBUTENEM U MOJIb30BATENEM, H JOJDKEH COOTBETCTBOBATH IPU3HAHHBIM
CTaH/IapTaM.

6.1.2 [lonTBepxaeHNE HAC)KHOCTH

Ecnu momnmp3oBarenbh ONpeACTHNI HEOOXOAWMBIM YpPOBEHb HAIEKHOCTH,
HEOOXOJUMBI CIIEIYIOIHE ACHCTBUS.

Pabota 06opynoBanmst 4OJKHA OBITH TIIATEITBHO MPOBEPECHA.

HsroroButens 00OpPYyAOBaHHS ©  TIOJB30BATENb  JIOJDKHBI  COTJIACHUTHCS
3aMUCHIBATh BCE CHCTBUA, BHITIONHAEMbIE HAa 000PYIOBaHUH.

Yrto0bl MpOAEMOHCTPHPOBATh YPOBEHb HAICKHOCTH OOOPYIOBAHHS, B KOHIIE
B3aUMHO COITIACOBAHHOTO MEPHOMA AOJKEH OBITh MPEJCTaBIICH OTUeT O Aedekrax
(KMIIOMETPHI MM Yachl JKCIUTyaTallH), ¢ yKa3aHHEM 3aMEHEHHBIX KOMITOHEHTOB
(cripaBOYHBIM HOMEP LENH, THI, H3TOTOBUTEIb, HOMEP POU3BOACTBEHHO MapTHH,
KIJIOMETPHl W/HJIH ONEpanfOHHbIE Yachl, W T.JI.), ONPEICICHAC W MPUUYHHBI cOOs
(c1abocTh KOHCTPYKILMH, MPOrPaMMHOE OOeCTieueHHe, PoOIeMbl KOMIIOHEHTOB, W
T.I.).

Uro6el 1mOKa3aTh, OTBEUAECT JM OOOPYAOBAHHE €ro YCTAaHOBICHHBIM
TpeOOBaHUAM HAEKHOCTH, HY)XKHO TPOBECTH OIICHKY HAJCKHOCTH 000OpYIOBAHHSI.

10
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B kauectBe pyKOBOACTBA MOXHO wucmonb3oBath [17].IlompoOHas  mpomemypa
OLICHKH HAJI)KHOCTH HOJIKHA OBITh YKa3aHa B KOHTPAKTE.

6.2 Cpok moJie3Ho# IKCILTyaTaliu

Cpok mMONEe3HOM HSKCIUTyaTaUMH 3JIEKTPOHHOTO OOOPYAOBaHMS, €CITH HE
COIJIaCOBAHO HHAYE MEXIY HM3TOTOBUTENIEM OOOPYAOBAaHHA M TOJB30BATENEM BO
BpeMA MOAAYM MPEASIOKEHHS, AOIDKEH OBITh onpeencH B 20 JieT.

Korna nusroroButens HaMmepeBaeTcsA HCHONB30BAaTh KOMIIOHEHTHI ¢ H3BECTHBIM
CPOKOM MEHBIIE, YeM CpPOK IIOJIE3HOH OJKCIUTyaTallik  3JIEKTPOHHOTO
000pya0BaHHA, UX HCTIOTB30BAHHE U
NpoLeaypa HUX peryiaspHOM 3aMeHbl JIOJDKHBI OBITH COTJIACOBAHBI  MEXITY
NPAYACTHBIMHU CTOPOHAMH.

6.3 YcrpoiicTBo 00opynoBaHus

Ecnu He cornacoBaHo umHave, 000pyI0BaHKE JOJKHO ObITh pa3paboTaHO Tak,
qT00Bl HE OBUIO HEOOXOAWMOCTH B PETYJISPHOM IIEPHOJAAYECKOM PEMOHTE.
CneunanbHble TpeOOBaHHUA MO OOCTYKUBAHHIO, €CITH TAKOBBIC BOOOINE UMEIOTCH,
IOJDKHBL OBITH ONpENeNiCHbl TMOJb30BaTE/ieM BO BpeMs MOAAYH TPETOKCHHS.
[TewaTHbIE y37bI W/WIHA TOACTPOMKH JOJDKHBEI OBITh TAKHMHM, 9TOOBI MOXHO OBLIO
MIPOBEPATH UX WHIAUBUIYATBHO.

Kpome Toro, wusroroButens 00OpYyIOBaHHS AOJDKEH COOOINMTH, KakKhe
HOpoLEAYPBl O0CTYKUBAaHUA ABIIAIOTCA HEOOXOAUMBIME HITH 3aIIPEIICHHBIMH.

IIpumeuanue. Ilpoueccsl TexoOCTy)XUBaHUS, Takue KaK YJIbTPa3BYKOBas OUHCTKA,
COCAMHEHUE THUAarHOCTHYECKOrO HCIIbITATCIBLHOIO 060pyHOBaHI/IH, HUCIIBITAHHUE 3J1e1(“rpnqec1coﬁ

U30JSIUMM, M OPraHM3alMsl TPAHCIOPTUPOBOYHON YIAKOBKM, MOTYT YMEHBIIUTb YPOBEHb
HaJIeKHOCTH 000PYIOBaHUSA H3-32 AOMOJHUTENBHBIX CTPECCOB COOPKH ¥ KOMITOHEHTOB.

6.4 YpoBHHU TeX00C.Ty’KUBAHHUSI

6.4.1 lnarHocTrka Ha TPAHCTIOPTHOM CPE/ICTBE

Ilonp30BaTens U U3TOTOBUTEND JODKHBI JOTOBOPUTBHCA O COCTABE 3JIEMEHTOB
(HarmpuMep MOACTPOMKY MITH OJIOKA CO INTETICEIbHBIM COSAUHEHHEM ), YTOOBI MOKHO
OBUI0O WX 3aMEHATh IO pe3ysibTaTaM JMArHOCTUKM HEHCIPABHOCTEW Ha
TPaHCIIOPTHOM CPEACTBE.

OTH SNIEMEHTHI, ONPEICNICHHBIC KaK 3JICMEHThI 3aMEHbI JIMHWUH, JOJDKHBI OBITH
pa3paboTaHbl Tak, YTOOB MX MOKHO OBIJIO 3aMEHSTb.

ITone30BaTens W W3TOTOBWTENH JOJDKHBI  TaKKE  JOTOBOPHTBCA 00
UCTIONB30BAHNU JIIOOBIX CHEIHATN3UPOBAHHBIX MHCTPYMEHTOB, HEOOXOOUMBIX IS
TEXOOCITY XKUBaHUS.

OOGopynoBaHue AODKHO ObITH Pa3pabOTaHO TAKOM, YTOOBI MOJIOMABLIHHCS
JNIEMEHT 3aMEHBl JIMHUM MOXHO ObUIO WACHTU(MIMPOBATH NMPH IMOMOIIH WK
HNOAXOAALIET0 MOPTATHBHOIO HCIBITATENHHOIO OOOPYIOBAHUS WM BCTPOECHHOM
JMarHOCTHKH, 002 CO CBA3aHHBIMH MCTIBITATEIbHBIMH HHCTPYKIHSMH.
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TexobcnyKuBaHHE WIK NPOLEAYPHl JUATHOCTUKH HAa STOM YPOBHE HE JOJIKHBI
TpeOOBaTh YIAIECHUS WIH 3aMEHBI JTI000r0 KOMIOHEHTA AJIEMEHTA 3aMEHBI JIMHHH.

6.4.2 JlnarHocTHka BHE TPAaHCIIOPTHOTO CPEACTBA U PEMOHT

O6opynosanue JOMKHO OBITH pa3paboTaHO Tak, YTOOBI MCHBITATEIHLHOE
obopylloBaHHE CO CBA3AHHBIMH HCHBITATEIBHBIMU WHCTPYKIMAMHU TIO3BOJISIIO
MPOBECTH TOJHYIO JHATHOCTUKY MNPUTOJHOCTA palOTHl  KAaKAOrO  THIIA
MEPEHECEHHOTO MOe3/I0M O0OpYIOBaHUA B IIEHTPAX PEMOHTA KOMIIETSHTHHIM
TIEPCOHAJIOM.

O6opynosanue A0JDKHO OBITH CKOHCTPYHPOBAHO TaK, YTOOBI OBLT 00ECIICUEH
JIOCTYTI, HEOOXOIUMBIH )i TUAarHOCTUKHA W PEMOHTA U, YTOOBI HE HAHECTH KaKue-
700  TOBPEXKICHWS  WIM  HEYMECTHHIE TOMEXH  KOMIIOHEHTAM  HJIH
EKTPOITPOBOJIKE.

Kpome Toro, Ha meuyaTHBIX y3max IOJDKHBI OBITh UCHIBITATENIBHBIE CPEACTBA
yTOOBI OHU MOMOTAJIA MPU AUArHOCTHKE W PEMOHTE.

6.5 BerpoenHasi JHATHOCTHKA

MuaukaTopbl, moMoraronme NpoBOJUTH JAMArHOCTHUYECKOE OOCITYKHBaHHE
JIOJDUKHBI MCIIONB30BAaThCA IMPUTOAHBIX MECTaX, 4YTOOBl MOKa3biBaTh CTaTycC
BXOJHBIX W BBIXOJHBIX JAHHBIX, MIABHBIX (PYHKIWH KOHTPOIIA, SJIEKTPONUTAHHUS, H
T.J.

IIporpaMMBI CaMOTIPOBEPKH CMOTYT OOECIeunBaTh YETKHE ITOKA3aHHS
9KCIUTyaTallIOHHOT O cTaTyca 000pyAOBaHHUA

JIzo0Bie BCTpOSHHbIE TUAarHOCTHUECKIE CPEACTBA OOCTYKHBAHMS, CITOCOOHBIE
KOHTPOJIMPOBaTh OOOPYAOBAHHE JOJDKHBI OBITh COOTBETCTBEHHO CIEILICHBI,
yTOOBl MPEAOTBPATUTH MPEPHIBAHUE HOPMAIBHOMW PabOTH 0OOPYHOBaHHA KPOME
ciy4yaeB HchbITaHui. Mcronb3oBaHMe TOTIOMHWUTENBHBIX KOMIIOHEHTOB UL
BCTPOCHHOH /AMarHOCTHKH HE MAOJDKHO 3HAYUTENIBHO BIHATH HA HAMEKHOCTD
o0opynoBaHMsA, W JODKHO OBITP HPHHATO BO NPHMEYAHWE NPH pacyeTax
HAJEKHOCTH.

6.6 ABTOMATHYECKOE HCTIBITATEILHOE 000PY/I0BAHHE

INoms3oBaTenp MOXET MOTPEOOBATH HWCMONB30BAHHE ONPEICIECHHOrO THIIA
ABTOMATHYCCKOrO HCIIBITATENIBHOTO O0OPYIOBAaHUA [ ONpeNeeHHe MeCTa
MOBPEKICHHS KaK HA TPAHCTIOPTHOM CPE/ICTBE, TAK M BHE €T0.

Ecm Tpebyercs, neTamm Takoro WCHBITATEIBHOrO OOOPYIOBAaHHS H €ro
B3aHMOJICHCTBHE C MOE3AHBIM 000PY/A0BAHHEM, HATIPUMED YIPABIAEMBIH 30H (111
PEMOHTAa BHE TPAHCIIOPTHOTO CPEJCTBA), WM COCAMHUTENIEM 000pYIOBaHHA (I
JIMArHOCTHKH  HA-TPAHCTIOPTHOM  CPEJICTBE), JAO/DKHBI  OBITh  IPEOCTABJICHBI
TONTB30BATENIEM BO BPEMS TIOIAYH TIPEUTOKCHHS.

Paszperaerca CHATH OJIOKM CO HITENCENBHBIM COCJAMHCHHEM, KOTOPHIE HE
BHOCAT CBOW BKJIan B (YHKIMOHHUPOBAHWE OOOPYHOBAHHS, YTOOBI OOJIETYHTH
COETMHEHHE aBTOMATHIECKOTO UCITBITATEIIBHOTO 000Dy IOBAHM.
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6.7 AnbTepHaTHBHBIE METOAA THATHOCTHKH HEHCIIPABHOCTEH

Ecmu moesgHoe »neKTpoHHOE 000pyIoBaHHEe OBLUIO pa3paboTaHO HITH
MPOBEPCHO  MpH  TMPUMEHCHHH  CMICLHMATH3MPOBAHHOTO  HCMBITATEIHOTO
000pyIOBaHMs, W3TOTOBUTESSIb MOXKET MPEIJIOKHTh €ro KaK aJbTePHATHBY Ui
JMATHOCTUKM HEHUCIPABHOCTEH B PEMOHTHBIX ILEHTPaX, NPH YCJIOBHH, YTO
MCTIONIb30BAHHE TAaKOro OO0OPYZOBaHWS MPAKTHYHO MO YCTAHOBKE, M BCE
MO/IICPKHBAIOIINE JETATN JOCTYIHBI U TIOIb30BATEN.

6.8 IlesleBoe  HUcCHBITATENILHOE 000pyI0BaHHE H  CHeHHAJbHBbIE
HHCTPYMEHTbI

Hy>HO mOMyYuTh TIPEABAPUTENBHOE OJ00pEHNE MOIB30BATEN OTHOCHTENBHO
MPUMEHEHHUS MMyHKTOB, TPEOYIOMMX APYTHE HHCTPYMEHTHI KPOME YXKe HMEIOIIHXCS
IMPOMBIIIITICHHBIX I/IHCprMeHTOB.

Ecmu TpebyroTcs MOCTPOSHHOE C IICNTBIO MCIIBITATSIBHOS 000pYAOBaHHE H/HITH
CICLMAJIbHBIE ~ WHCTPYMEHTHI [UI1  TPOBENCHUA  (POPMAIBHBIX  MPOLEIYP
oOCITyKMBaHWS  MONB30BATE, JTO OOOpyHOBaHWE, WINM AIBTEPHATHBHO
HN3TOTOBJICHHBIC U ]TpI/IO6peTeHHBIe JUIA 3TOTO ACTaIH, OOJIKHBI 6I>IT]> l'[pe,E[J'[O)KeHbI
JUTS TIPOJIAYKH TIOJTh30BATEITIO.

HcnprtatensHoe 000pynOBaHWE He 0043aT€IBHO JODKHO COOTBETCTBOBAThH
3TOMY CTaHIapTy.

7 KoHcTpyupoBaHHue

7.1 Obmiee

7.1.1 YnpapeneHue KauecTBOM

Bce koHCTpyHpOBanue 1omkHO mpoxoauth coracio CT PK UCO 9001.

TTporrecc KOHCTPYHPOBAHKS JOJDKCH OBITH TIPO3PATHBIM.

Ecnu momp3oBatens OyaeT TpeboBaTh AeTalieid ATOro Tmporecca IS
TEHAEPHO OLIEHKH, TO OH JIOJDKEH OTPEJIENIATh 3TO B TEHACPHBIX JOKYMEHTAX.

Ocoboe npuMmeuaHue yaensercs TpeboBaHuio, kotopoe ompenensierca B CT
PK MCO 9001, 4ro Bce TEXHMUECKHE CPEACTBA CUCTEMBI M IPOEKT MPOrPaMMHOTO
obecreueHns JOIDKHBI TIPOBOMTECS C YETKO YCTAHOBJICHHBIMH CHEIM(AKAIISIMHA
()YHKIHMOHATBHOCTH U B3aHMOACHCTBHS.

7.1.2  1Iukn skcIutyataluuu

Bech MpoeKT JOIDKEH TPOXOMUTH TIO OMPEACICHHOW MOACTH TIHKIIA
JKCIUTyaTalMi, KOTOPKIH J0JDKHA OBITh YCTAHOBJICHA B IUTAHE KAUYECTBA.

7.2 TloapoGHas npakTHka - Texnuyeckue cpeacTsa

7.2.1 Bzaumoneiictue (maTepdeiic)

BsaumojeiicTBie JOKHO OBITh OCYHIECTBJIGHO TaK, 4YTOOBI [MO3BOJIMTH
000pyIOBaHHIO OTBEUATH €ro TPEOOBAHUAM OTHOCHTEIBHO
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- TloTeHIMaIBbHBIX PA3TUIMIL,

- DIeKTPOMarHUTHON COBMECTUMOCTH,

- bezomacHocTH nIepcoHAA

W mng KOHTpPONI  PacHpOCTPAHEHHSA OTKa3a, SABIIAIOMIETOCSA PE3yIbTATOM
BHEIIHUX OMMHOOK.

TTonmp30oBaTeab MOXET TpeOOBaTh, YTOOB TaTbBAHWYCCKAS W3OS
OTBEUANla  BHILICYNOMSHYTEIM TpeOoBaHWAM. B 3tom cmyuae, TpebGoBaHms u
crienuduyeckae OONIACTH UIS €ro IPHMEHEHWS IOJDKHBI OBITh OOBSBICHBI HA
TEHACPHOH CTanuu.

TIpumep B3ammomeHcTBHE CHUCTEMEL ¢ pa3nuuHbBMA obmactamu EMC maercs
Ha puc. 1.

722 3amuTa OT KOPOTKHX 3aMBIKAHUH

Otxopsamue xkabemn TOKHEL OBITH OIICHEHE! K 1O KpaifHel Mepe Ha TeKymiee
3HAUYCHHE MPE/IeTa 3alATHOTO YCTPORCTBA JUTA TOM LENH.

O0OopyaoBaHKe JOJDKHO ObITh 3AILMIICHO OT BHEIIHHX HEHMCIPABHOCTEH
(Hampumep, KOPOTKOE 3aMbIKAHHE WM YCJIOBHS PA3OMKHYTOM [eNH Kak
COOTBETCTBYIOIISE).  PeryjmpyeMbie  yCTPOMCTBA  DIICKTPOIMTAHHSA UL
SIIEKTPOHHOTO 00OPYAOBaHMS MAOJDKHBI OrpPaHMYMBATH IOJAYY TOKA, 4YTOOBI
MHUHUMM3HPOBATH HCIIONIB30BAHUE 3ICMEHTOB IUIABKOTO MpeaoxXpaHuTessa. Ecmm
HONb30BaTENb JKETaeT 3allPeTHTH HCIOIB30BAHKME IUIABKHX IPEIOXpPaHUTENCH
BHYTPEHHHX K 000PYIOBAHUH, TO ITO JAOKHO OBITh OOBABICHO BO BPEMSI MOJAYH
npeanoxkenua. Ecau  3alluTHBIE yCTpOMCTBA JIETKOTO THIMA BKIIOYEHHI B
BBIXOJHYIO LIETb, UMEIONTHHCS TOK MPU YCIOBHSIX KOPOTKOTO 3aMBIKaHHsA OyHeT
JOCTaTOueH, YTOOBI yIIpaBIaTh M. Kpome Toro, yerpoiicTsa ¢ pydHsiM ¢cOpocoM
OYAYT JETKO MTOCTYITHHI.

JIroOBle HCHONb3yeMbIe 3AMIUTHBIEC YCTPOMCTBA OIKHBI OBITH TAK YCTPOSHSI,
4yTOGBI PUCK OrHs B NIpeaeaax 000pyAOBaHus GBI MUHUMH3APOBAH.

14



CT PK MJK 60571-2007

_\‘_ -
S - -
ekl BuHapHEIE BXOIBI ,*"I
BuHAPHBIE T BunapHbIe BRIXOIBI
BBIXOIBI e e Sy ITuna TC
s 5 AT . .
- " 5 —_— _ = - . / r/"
//" ' 'y, ! RR | e F
Bunapusie - % ' , "~ / /.,/
bl ’ ' o
k) 4 N
BXOZ[I:I ) e Y Feederbus oA ™y
) N A
.., b - e \\
. e < el Al
- . = ! Pk B N Y
S N S 1 "
/ "'\.» = ' ‘i |7 7 .
. Ny e woh, &, TTyckoBoit
Fi \k Pl £, Cemt ﬁ .
J iy b o= R B A MITY TThC
i Y e )
-’ /’ *  O6nactsC o \
An ObnacTe 06pabOTKH CHTHATOB A7 i
__f{lcffm’le 3amn-malomasl ot momex EMC !
(HanpnMep CTO}iKa) ]
‘= 1"“ - |
R f
b .‘ féuf . '
| ' ! B e L
\ i ]
) e V4 T
e p E
\\ . :\i{ ] {_,/ /.f‘H
N - 7/ GTO drive
U '1;:’{(?‘\/'/
e )\I’.I“'\} 06 [ac bB /
< \ Tlepedepuueckas eKTPOHHAA 001ACTH
o YACTHYHO 3AIMINECHHAST POTUB oMex EM
S,
AHATOTOBBIE .. (zampumMep. JNIIKAQ). CHTHATIBI HA
BXOIBI " 9KPaHHPOBAHHOM Kaleie
i
|
Obnacts A

Battes
EMC 24 Ob6nactp BayTpH TC C HCTOUHHKOM

CeHcop CkOPOCTH s ik momex EMC (HampuMep.
CrHa/IbHbIH IPeOBPA30BATEIB/ KOHTAKTOP

CurHanbHbIH
Tpachopmep ¢
l'JVZj TIOJABJICHUEM MIOMEX UBatt
Tpancdopmep ¢
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O6nmacte C = O6nacte mojaud CUTHANA 3alMineHHas npotuB momex EMC

(HanpuMep: CEKIMA CTOWKH/CTaTHBA).
Pucynok 1- B3aumopeiicTBue cucteMbl ¢ TUMMYHBIMA obnactamu EMC-

A, BuC.

723 KacarenbHo >NeKTpONUTAHUSA
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Henp3s  1m03BOJMTH, YTOOBI  BBIXOAHAS  MOIIHOCTh  TAJbBAHUYECKH
W30JMPOBAHHBIX ONMOKOB ImTaHuA pabotama BxojocTyoo. Korma BEIXOAHAS
MOIIIHOCTh HE OTHOCHTCS K HMCTOYHHMKY HANpPSKCHWS (Hampumep, Garapes Wid
HCTOYHMKA HAIPSDKEHHs1) TOTAA, OJUH U3 PEITbCOB TUTAHMS JIOJKEH ObITh CBSI3aH C
pamoii (JIMHENHHOM onopoii) TPaHCIIOPTHOTO CPECTBA MM ONPEACNIEHHOH TOUKOH
Ha 3eMJIe. DTa CCHUIKA W CPEICTBA CBA3H JOJDKHBI OBITh ONPEIHCTICHEl W B3aNMHO
COTJIACOBAHHI.

724 BzamMo3aMeHAEMOCTb

Bce HHIAWBUAYAIbHBIC MNCYATHBIC Y3JIbl, ABJIAKOIIMCCA YaCTbKO CHCTCMEI,
JOJDKHBL OBITE (PYHKIMOHATBHO HONHBEIMH W ITOMHOCTBIO B3aWMO3aMEHACMBIMHU
moboii nmpyroit emuHMIEH TOTO K& caMoro (QYHKIMOHATHLHOTO THMA 0e3
mOTPeOHOCTH B JIFO00# mepekannOpoBKe TEXHUYECKUX CPEACTB MOCJE TOTO, Kak
iara Gblia BCTPOEHA B CHCTEMY.

725 CoxpallleHHe HCTOUHHKA HAMPAKESHHUA

OO6opynoBanue HeE DOIDKHO MOBPEKAATHCA, KOT/IA HAPSKEHHE HAXOIUTCH,
WIA TAfaeT HIXKE, HAa CaMOM HH3KOM MPEACIE YKA3aHHOTO HANpPsDKEHUSA
(MCTOUHWKA) TMTAHWA, HE33aBHCHMO OT YPOBHA HA KOTOPOM HANpsUKCHUE
m3MeHserca. Kpome Toro, obopymoBaHWe HE [OIDKHO IIPOM3BOAWTH HUKAKOH
JIOXKHOH BBIXOZHOM MOITHOCTH, KOTOPas MOXKET NPHUBECTH K IIOCIELYIOLIEMY
TIOJIOMKE JTEF000T0 IPyroro 000pyAOBaHMS IIPH STUX YCIOBHSX.

72,6 U3meHeHMe MOISIPHOCTH

YroObl penoTBPaTHTH JIEOO0E MOBpEKACHHEe 000PYAOBAaHUSM, NOJDKHBI OBITh
00eCTICUEHE! HJICKTPUUCCKUE WM MEXaHMUYCCKHE CPEACTBA, YTOOBI TapaHTHPOBATh
3aIUATY MPOTHB H3MEHEHHUS MOJIAPHOCTH ITOCTYMAOMIETO SIICKTPOTUTAHHUS.

7277 IlyckoBoii TOK

B xoHcTpykummu 00OpPYHOBaHHA HOJKHO OBbITh YUYTEHO, YTO IIyCKOBOH TOK
MOJKET HMPOU3OUTH BO BpeMs BKJIFOUEHHS, TAK, YTOOH 3aMMTHBIC YCTPOHCTBA HE
OTKJIFOUIIIH, YTOOBI HE MPOM30IILI0 HUKAKOTO TIOBPEKICHHS.

7.2.8  Pe3sepBHbIC MOIMIHOCTH

Ecnu monb3oBarens TpeOyeT pe3epBHbIE MOIIHOCTH (HANpPHMED, 3alacHbBIC
BXOJBI, 3alacHBIC BHIXO/bI, HArpy3Ky IEHTPAIBHOTO MpoIeccopa, U T.A.) id
pacIIUpeHHs CUCTEMBI HITM W3MEHEHU B TEUEHNE CPOKa ciyObl 000py0BaHNS,
OH [O/DKEH ONpEACNuTh 3TO0 Ha TeHAepHOH cragun. COOTBETCTBHE ATHM
TpeOOBaHUAMH JTO/HKHO OBITH BKIFOUCHO B MPOLECC KOHCTPYHPOBAHHUA.

7.3 NeranbHas nmpakTuka. Ilporpammuoe obecreueHue

7.3.1 Obrmee

Obecneuenwe [19] momxuo mpumenstoes st npuMenerns CT PK TCO 9001
JUTA IPOTPaMMHOro 00eCTICUSHHS

TpeboBaans n pekomenaarmu [19] momxHs! OBITH 0643aTETLHOIO XapaKTepa.

[Nponeayps! ynpaeieHus KOH(DUTYpaLKEH JOIDKHBI TIPOXOUTH NapPaJUIEIBHO C
JIEHCTBHAMH CPOKa CIIyKOBI, OXBATHIBAIOIIMMH BCES HMPOIPAMMEI M HHCTPYMEHTEHI
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JUTS €r0 PasBUTHA U TEXOOCTyKHBAHHS.

Bompocsl cpoka ciay>kOBl W JOKYMEHTAIMS TPOTPAMMHOTO OOECTICUeHHS
JO/OKHBI OBITH OXBaueHbl. PazpaboTka mporpaMm Jo/bkHa ObITh pa3duTa Ha
OIPEICIICHHBIC 3TAIBI ¥ ASHCTBIA. Bes mH(pOpMAIs, OTHOCAIIASACA K KOHCTPYKIMH
MPOTpaMM, TOJKHA OBITh 3arTACcaHa.

MuHHMAITBHBIE STAIBI H HEOOXO/IMMBIE JOKYMEHTHI CIICYIOIIIHE;

a) Ortan TpeOOBaHWII MPOrpaMMHOTO OOECIIEUEHHS] HA 3TOM STame BCe
TpeGOBaHHA  MPOrPAaMMHOrO  OOGCTEUeHHMsA  JO/DKHA  OBITh  OXBAUEHBI W
3apPETHCTPHPOBAHBl B CHeIMUKAMMIX TpeOOBaHHMI NPOTpaMMHOTO OOeCTICUeHHS,
BKJTFOUAs B3aMMOJCHCTBHE € OKpYXalolled CHCTEMOH M APYrMM HpOTrpamMMHBIM
obecrieyeHreM.

6) Dtan npoeKTHPOBAHHS TIPOTPAMMHOrO 0OECIICUSHHS

Ha JTOM »5Tame JAO/DKHA OBITh OMNpeAeNicHa apXWTEKTypa MpPOrpaMMHOrO
obecrieyeHus, onpeaeacHHbIE MOLYJIM U MICBMEHHBIN KOJEKC, FapaHTHPYIOLIHE, YTO
BCC OJICMCHTHI OTBEUAIOT TPEOOBAHMAM KakK OMPEOCICHO B  CHCIM(HKAIAH
TpeboBaHmii mporpaMMHOTO obecrieueHms. Kpome Toro, 1. 5.3.2 1o/mkeH ObITh TPHHAT
BO IIPUMCYAHHE.

B) DTan TECTHPOBaHUA POrPaMMHOT0 00eCIEUeHHU

HA TOM 3Tane MPOBOAUTCS HUCHBITAHUE MPOTPaMM HA KKIAOM W3 €r0 yPOBHEH
MPOSKTUPOBAHMS, YTOOBI TAPAHTHPOBATh €r0 MPABIILHOCTh M IMOCJICAOBATEIFHOCTD
OTHOCHTENbHO — cherudukaumil. Pe3ynapTaTsl  TecTHpOBaHHS  JOJDKHBI  OBITH
3apETUCTPUPOBAHBI.

r) Dram MHTErpauvy IPOrpaMMHOrO O0ECIeYEeHUS/TEXHHYECKHX AMMApATHBIX
CpenCTB

HAQ 3TOM 3Talle TEXHWJIECKHE CPEICTBA WM MPOrPAMMHOE OOECIICUCHUE JIODKHBI
ObITh OOBEIMHEHBI U MPOBEPEHEL, UTOOBI TAPAHTUPOBATH COOTBETCTBHE TPEOOBAHMAMU
CHCTEeMBbI (HAPUMED: KaK ONpeaesieHo B crielmbrKanmax TpeGOBaHMIA MPOrpaMMHOTO
obecricuerus). Pe3yibTaTsl MCIBITAHAI JOJDKHEL OBITH 3aPeTHCTPHPOBAHEL.

J1) Dtan 00CITyKUBaHHS POTPAMMHOTO 00eCTIeUeHNs

BaxHO, YTO 3aBHCHMOCTH MPOrPAMMHOTO OOECIICYCHHS HE ITOCTABJICHA IIOJ
yTpo3y, MPH BBHINOJHEHUM WUCIPABICHUM, YJIy4IIEHHH MW afantauuu. [IpuHATHIE
MEPHI JO/IKHBI OBITH OTIPEACNICHBI M 3aPETHCTPHPOBAHEI.

7.3.2 Mepsl IpOEKTHPOBAHUSA MTPOTPAMMHOTO 00SCIICUSHUS

Crnenyromue Mepsl AODKHBI INIPUMEHATBCA, €CIAM  TONBKO PasyMHOE
O0BSCHEHHE APYTOM alIbTEPHATHBEL HE OBLITO 3aPErHCTPHPOBAHO U HE COIIACOBAHO
C TIOJTB30BATEIEM.

II pumMevdaHuce! OOBSICHEHHsT TIO OTHUM U JPyrum TIOJI€3HBIM MeEpaM MOTYT OBITh
Haiinens! B [19].

7.3.2.1 MogynbHBLI NOAXON

IIporpaMmmHOE OO€CHEUCHHUE MOIDKHBI OBITh pa30MTO HA MAaJICHBKHE,
MOHATHBIE YaCTH, YTOOB! YNMPABIATh €T0 CIOXKHOCTHIO. DTO BKIFOUYAET TPHUHATHE
Mep TaKWxX, KaK OTPaHWYCHHE pa3Mepa MOIYJIi M MOJHOCTHIO ONpENEeTIeHHOE
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B3aUMOJICHCTBHE.

7.3.2.2 TlepeBomuuK, MPOBEPEHHBIH B SKCITyaTallMU

IMepeBomunk, MPOBEPEHHBIH B 9SKCIUTyaTallMH JOOJKEH OBITH TPHMEHEH,
4yT00BI M30eKaTh JIOOBIX TPYAHOCTEH M3-3a COOEB MEPEeBOAYHKA, KOTOPhIE MOTYT
BOSHHKHYTh B TCUCHHE Pa3pabOTKH, TNPOBEPKH U OOCIY)XHBaHHA [aKeTa
MpOTPaMM.

7.3.2.3 Peructpamms

Bce pmanHple, pemeHMs W OOBACHEHHA B MPOEKTE INPOrPaMMHOTO
obecrieueHUs TO/DKHBI  OBITH  3aMHCaHBl, 9YTOOBI  OONETYHTH  IIPOBEPKY,
paTudUKAIHIO, OLICHKY W 00CITy)KHBaHHE.

7.3.2.4 CTpyKTypHast METOIOJIOTHS

CIpykTypHBIE METOABl OOJDKHBI OBITh NpPUMEHEHBI A 0o0ecmeueHus
KauyecTBa pa3paboTKH MPOrpaMMHOTO 00ECTIEUCHHS, COCPEIOTAYHBAsA TPUMEUaHUE
Ha HavaJIbHBIC 3Tallbl CPOKa CIykObl. Llenb MeTooB JOCTHYE 3TO Yepe3 TOYHEIE U
Yyepe3 MHTYHUTHBHBIE NPOLEAYPHl M 3HAKH (TC MOMOTAOT KOMITBIOTEPHI), YTOOHI
HUAECHTH(ULMPOBATEH CYIIECTBOBaHHE TPeOOBaHHMIH W OCOOCHHOCTEH BHIONHEHHS B
JIOTHYECKOM TIOPAAKE M CTPYKTYPHBIM CIIOCOOOM.

7.3.2.5 MeTompl NpOEKTHPOBAHUSA H KOTUPOBAHUS

Mertoasl IpOEKTUPOBAHKUA H KOJHPOBAHUSA TOJDKHBI OBITH OMpENETCHBI, YTOOBI
rapaHTHPOBaTh OIHOPORHOE DACMOJOKEHHE JIOKYMEHTOB MPOEKTHPOBAHHA U
IPEABABICHHOTO  KOJA, TaK K€ KAaK  HPEANWCHIBaHME  OOE3HUEHHOTO
[POrpaMMHUPOBAHKS M CTAHAAPTHBIH METOJ IPOSKTHPOBAHHA.

7.3.2.6 CTpyKTypHpOBaHHOE TPOTPAMMHPOBAHKE U aHATH3

ITporpamma nomkHa OBITE pa3paboTaHa M OCYIIECTBICHA TAKHM CIIOCOOOM,
9T00BI OOJIETUWTh AHATU3 TpOrpaMMEL. lloBemeHHME HPOrpaMMBI JIOJDKHO OBITH
TECTHPYEMBIM Ha OCHOBE aHAIIM3A.

7.3.2.7 S3pIKa mporpaMMHpOBAHUS

BriOpanHHbIH A3BIK NPOrpaMMUPOBAHUs JODKEH OOIErdUTh MPOBEPKY KOJa C
MUHUMAIGHBIMEA YCIJIASMH ¥ TOMOYb DA3BUTHIO IIPOTPAMMEI, IPOBEPKE H
00CITyKUBaHHUIO.

5.3.2.8 [IpoBepeHHBIE TEXHOIOTHH

JIOMKHEL MCIIONB30BaThCA IPOBEPEHHBIE TEXHOIOTHMH. [IpMMeEpHl Takwx
TEXHOJOTUH BKIIOYAIOT:

a) oy (hopMaITbHBIE METO/IBI, HAMPUMED:

- JormdecKue/QyHKIMOHATBHEIE OIOK-CXEMBI,

- JWarpaMMel ITOCNEA0BATEeIbHOCTH,

- OIMOK-CXEMBI TAHHBIX;

- TabJMITBI peNTeHmi/ NCTHHHOCTH,

6) METO/IBI TECTUPOBAHMS, HATIPUMED:

- aHaJIN3 IPAHUYHOMN BEJIMUMHEL,

- KJIACCHI SKBUBAICHTHOCTH M TECT Pa3/IelieHUs BXO/a,

- MOJEIHpOBaHHE 00pPabOTKH.
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7.4 CeoiicTBa 000pya0BaHuUsI

O6opynoBanue JO/DKHBI OBITh  CKOHCTPYMPOBAHO CO  CJIEAYIOIIHMH
CBOWCTBAaMH, TpPeIHA3HAYCHHBIMH, 4TOOBI OOECIEUYHTh OMEPALlHI0 MpH BCEX
YCTIOBHSIX.

7.4.1 IlpoBepka mamsTa

[pu pexuMe HOPMANBHOrO mMOTPEONiCHHs SHEPTHH W BO  BpeMs
WHHUIHATA3AIH, 000pyIOBaHHE JOKHO BHITIONIHATH MPOBEPKY, YTOOBI MOKA3aTh
qT0:

a) BCs HeoOXoAMMas NaMsTh NPUCYTCTBYET U PYHKUHOHATIBHA,

b) BcA mamATE TPOTPaMMBI, KOTOpas MOXET OBITh pazapobiieHa MEXAy
WHIAUBUAYAJIbHLIMU UHTCTPAJIBHBIMA CXCMAMHU WK TICYATHBIMU Y3JIaMH, ABJIIACTCA
(hYHKIMOHAIIBHO COBMECTHMOM.

CpeacrtBa ycTaHaB/IMBaTh MMaMATh K MPaBWIbHOMY [E€YaTHOMY Y37y, H
MEYATHBIM y3J1aM TIOJACTPOWKH, IOJDKHBI O0CCICUnBATHCS WM BH3YaTHHBIM
MPU3HAKOM Ha KOPIYCEe YCTPOWCTBA WM BHYTPEHHUM KOJUpOBaHumeM. Metox
JIOJOKEH OBITh OOBABIIEH MOJIB30BATENIO.

7.4.2 CamornpoBepka

O6opynoBanre JOMKHO BKJIIOYATh (PYHKIIMIO CaMOTIPOBEPKH, KOTOpas, Kak
MOXHO  MPaKTHYHEE, JO/DKHA  MPOBEPATH, 4YTO  CHCTEMA  SIBIICTCS
SKCIULYaTalMOHHOW B Ka)X10M MHULManu3anuu. Hackonbko BO3MOXHO B ciiyyae
HEYAaBIIEHCS CaMONPOBEPKH, OHATHOCTHUYSCKas HWHQOpMaIMs [JOMKHA OBITh
MpemocTaBlieHa, 4roObl yka3aTh o0jacTh ommbOku. ECIH BO3MOXKHO, CHCTEMa
JIOJDKHA BOUTH B COCTOSTHAE BOCCTAHOBJICHHS.

7.4.3 KonTponeHEIii TaiiMep

O6opytoBaHme TOMHKHO BKITIOYATH (DYHKITHIO KOHTPOJISA, YTOOBI 3aCTABHTH €TI0
BXOIUTH B COCTOSHHE BOCCTAHOBJICHHS B Cliyuae OTKa3a SKCIUTYaTallHOHHOrO
MPOrpaMMHOro obecreucHus (HampuMep, MPOrpaMMHOE 00ECTICUCHHE, BXOIAINIEE B
HETIPeIHAMEPEHHAYIO TICTITIO W3-32 HEMPABUJIBHBIX MEPEXOAHBIX OCCIIOPSIIKOB).

7.4.4 O6HapyKeHHE OIMOKH

IIpu o6Hapy>xeHHH OIIMOOK, MPOIECCOP JOIDKEH CAENaTh 3aUCh I YKa3aTh,
YTO TaKOH Ciydad TpOM30MIeN. JTO HOJDKHO TOTJa BOMTH B  COCTOSHHE
BOCCTAHOBJICHHS.

74.5 BoccranoneHue

OO6opynoBaHue  JOJDKHO, B~ MaKCHMaJIbHO  BO3MOXKHOM  CTEIECHH,
BOCCTaHABJIMBATLCA OT JIIOOO# OMIMOKH WM OMHAOOYHOTO COCTOSIHHS, B KOTOPOE
€r0 MOIjiM NOABSCTH C MHHHMANBHBIM paspymendeMm ero Qyaximii. 910
BOCCTAaHOBJICHME  MOXeT  moTpefoBaTh, YTOOBI  MPONECCOP  IOBTOPHO
HHHAAM3HAPOBAIIC. Ecii He 6€30MacHO WM MPAKTHYHO, YTOOH BOCCTAHOBUTECS U3
3TOr0 COCTOSHHS , W3TOTOBHTE]b [JO/DKCH 3asBHTh O BO3NCHCTBHH HA
obopynosaHue.
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8 KoMmnoHeHTHI

8.1 3akynka

81.1 Bce  KOMIIOHEHTBI  JOJDKHBI ~ COOTBETCTBOBATH  JETAIBHBIM
cnenuguKanusaM, KOTOpBIE ONPenesioT (QyHKIMOHAIbHBIE W (PU3HYECKHE
mapaMeTpsl KOMIIOHEHTOB.

812 Bce wnCmomb3yeMbBle KOMMOHEHTBI JOJKHBI OBITh HM3TOTOBJIEHEI
coriacHo cucteMe kadectsa ycrynas tpebosanusam CT PK MCO 9001 wmm [20]
COOTBETCTBYIOIIEH, WITA TTOJAOOHON CHCTEME KaueCTRa.

8.13 Cpoemudukanuym KOMIIOHCHTOB, Ha KOTOPBIE CCBHLIAFOTCS, BHIIIIE
JO/DKHBI OBITh B COOTBETCTBHM C OJHWM H3 CTAaHOAPTOB WM JAOKYMEHTOB
YIIOMSHYTHIX HUXE:

a) crneuudukarmu [18];

0) Apyrue MeXIyHapOAHBIE, PETHOHAJBHBIE MM HALHOHAIBHBIE CTAHIAPTHI
WIH crenu(uKanmm;

B) CrieM()UKANH H3TOTOBHUTENS KOMITIOHCHTOB,

r) crier(UKaIIMK H3TOTOBUTENA 000PYIOBAHHS.

) B€37€, TI€ BOZMOXKHO B CIIy4asx ) ¥ d) JOKYMEHThI JOJKHBI CChLIIATHCS HA
xapakTepHsie crerudukanun [18].

8.14 Kpome, kak mpemycMoTpeHo B ILI. 8.1.5, mOMKHBI HCHONB30BATHCS
KOMITOHEHTHI ¢ MHOTOKPAaTHBIM MCTOYHHKOM MUTaHHA. B Lenax 3Toro cranmgapra,
"MHOTOKPaTHBI HUCTOYHHK" JOIDKEH MOJApPa3yMeBaTh TIOJIHYIO
B3aMMO3aMEHIEMOCTh  OTHOCHTEJIBHO MPHTOAHOCTH M (DYHKIHOHHPOBAHHSI
COTJIaCHO cHeUQUKaIAHU, OMCaHHbBIM B I1.I1. 8.1.1 BhIImIE.

8.15 Ecmu Hemp3s wu30exkaTh KOMIIOHEHTOB OJHOTO HCTOYHHKA, 3TO
JOJDKHO OBITh OMPaBAaHO W HYXXKHO TPHBJI€Yh BHHMAHHIO MOJIb30BATENs Ha
TCHACPHOU CTaguu.

8.1.6 KOMIOHEHTHI ¥ CEMbH HCIOJB3YEMBIX KOMIIOHEHTOB JIOJIKHBI
BBHIOWPATHCS HA OCHOBE BBICOKOW BEPOATHOCTH, YTO JAJTbHEHIIIHE MOCTABKH OyayT
JOCTYIIHBI B TEYEHUE AOJIFOTO BPEMEHH IMOCTIE TOT0, Kak 000pyI0BaHHE MYIICHO B
SKCIUTyaTauio. Eciau, HecMOTps Ha 3TH MPEeIOCTOPOKHOCTH, OMpPEeSICHHBIE
KOMTIOHEHTHI CTaHYT HEAOCTYITHBIMH B TEUCHHE MEPHOMA, COACHCTBHS KOHTpPaAKTa
MOCTaBKH OOOPYZOBAHUSA, WU3TOTOBHUTENb JJIEKTPOHHOTO OOOPYAOBaHUA HOJKEH
COOOITNTH TI0B30BATENIO U OOECTICUNTDH ATBTEPHATUBHOE PEIICHHUE.

8.1.7 Cnenuanu3upoBaHHBIE KOMITOHEHTBI, TaKHE KaK CXEMBI 3aKa3HBIX
ICl w coenuanm3upOBaHHbIE HWHTETPANbHBIE MHKPOCXEMbBI  JTOJIKHBI
MOABEPraTtbCsA  OETANBbHON  chnenuduKaluu, AOCTATOYHO  TOUHOM  AJIA
MOCJICAYIOIIETO  NEPEIUIAaHUPOBAHUS WM 00ECIEUeHWS TMWTAaHUA IS
B3aUMO3aMEHIEMOr0 YCTPOHCTBA OT aJIbTEPHATHBHOTO UCTOYHUKA CHAOKEHUA.

8.2 [Ipumenenue
82.1 Bce KOMMIOHEHTHI MOJXKHBI OBITh TAKOTO KAauecTBA, YTOOBI OBITH
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WCTOJIb30BAHHBIMH M OTBEUYATh TPEOOBAHHUAM (HApPUMEP, OKpYKamOIIas cpeaa,
Ka4yecTBO, TMpeamojiaraeMasi JOJTOBEYHOCTh, T.JI.), OIMHCAHHBIM B 3TOM
CTaHAapTe.

822 [lna KOMIOHEHTOB WM TEXHOJOTHH, KOTOpPBHIE HE HMEIOT HCTOPHH
MPUMEHEHH B PEIbCOBOM TPAHCIOPTE, MOTPEOHMTENh MOXKET 3aTpeboBaTh
MOATBEPXKAECHHUE TOT0, YTO 3TH KOMIIOHEHTBl MJIM TEXHOJIOTHH COOTBETCTBYIOT
TpeOOBAaHUAM 3TOTO CTAaHIAPTA.

823 Bce cocTaBHBIE YaCTH AOJDKHBI OBITh UCTIOB30BAHBI

a) B cootBercTBMM ¢ OCHOBHBIMH  XapakTePHUCTUKAMH H3rOTOBUTENS
COCTABHBIX YaCTEH,

6) Takum oOpa3zom, 49TOOBI HE TMOABEpPrarh PHCKY MNPOJOJDKATEIBHOCTD
SKCIUTyaTallii Wik paboThl 000pyIOBaHHUA.

8.2.4 Bribop TeMIepaTypHOrO peKHMa, CHW)KCHHE HOMHHAIBHBIX 3HAYCHHIA,
YCTAHOBKA W CHATHE MOKA3aTeNEH, T.1. ABJIAIOTCS 00S3aHHOCTHIO H3TOTOBUTEIA.

[Ipu 3asBKE OT MOJIB30BATENS, W3TOTOBHTENb JOJDKEH MPOJAEMOHCTPHPOBATH
(HampuMep, TMyTeM BBIYMCIICHWHA WJIH APYTHM IyTEM), BO BpeMs TEHICpa, 4TO
o0opyAOBaHHE OTBEYAET BCEM TPEOOBAHHUAM JTOTO CTAHAAPTA C CCHUIKOW Ha
HAJEKHOCTh W MPOJOKHTENBHOCTh CPOKA SKCILTyaTalldd, KaK yka3aHo B 1. 6.
[IpeamonaraeMslii CPOK CIyKOBI COCTABHBIX YaCTEH HE JOKEH OBITh MEHBIIIE, YEM
CPOK OJKCILTyaTamuu O0OpyHOBaHHS, KPOME COCTABHBIX YaCTeH, CPOK CITyXOBI
KOTOPHBIX OTPEesieH, KaK YKa3aHo B ILIL 6.2,

9 Coopka

9.1 Coopxa obGopyaoBaHHsI

[Tpu cOopke DOKHBI COOMONATHCS CICAYIONIHE TpeOOBaHUA K COOPKE.

9.1.1 Mexanmueckas 3ammTa

HyxHO pacmomokuTe BCe THUIOBBIE JJIEMEHTHl 3aMEHBl Ha  IJIOCKOM
MOBEPXHOCTH JIMLEBBIMU CTOPOHAMHM BHHU3, HE MPUYMHAA MEXaHHUYECKOTO Bpena
coctaBHBIM dYacTsM. [lpm HeoOXoaMMOCTH ClieayeT MPUMEHATh MEXaHHYECKUE
MPeAOXPaHUTEIbHBIE TPHCITOCOOICHHS.

9.1.2 Tonapuzaius Wik KOJUPOBKA

[lo TpeGoBanMIO MONB30BATENS BCE SJIEMEHTHI 3aMEHBI JOJDKHBI BKJIIOUATH
MEXaHMUYECKHE CPE/CTBA TOJAPH3AIMKA WA KOAWPOBKH I TPEIOTBPAIICHUS
HENPABUIBHON YCTAHOBKH.

9.1.3 TpeboBaHus K pazMepam.
PemeTkn, kaccersl W yCTPOHCTBA COIITENCEIBHBIM TOACOCAUHCHHEM

JIOJKHBI OTBEYATh TPEOOBAHUAM K pasMepam [4].
IIpumeuanne: HaubGonee mupoko ucnonssyembie pasmepsl [4] - 3U u 6U ¢ rnyOuHoi
nedaTHO! tiatsl 160 Mm. wm 220 MM.

9.1.4 T'He31a ¥ cOeMHUTEITH
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Bo Bpemsi TeHaepa MOTPEOMTENb MOXKET 3alPETUTh HCIOIb30BAHHE
BCTPOEHHBIX 3aMKHYTBIX [HE3/1 U/UJTH KPACBBIX COCIUHUTEIEH.

9.2 MoHTAaK COCTABHBIX YacTeil

ObopynoBaHHe MODKHO COOTBETCTBOBATh CTaHAApPTy [5] w ciemyromm
TpeboBaHUAM IO COOPKE.

9.2.1 Meronwuka

CocraBHbIE 9aCTH JOJDKHBI OBITH Pa3MEIIECHBI, 3AIUIIECHBI U PACIIOI0KEHEI 10
OTHOIIIEHHUIO K JPYTHM YacCTSIM ¥ KOHCTPYKTHBHBIM ACTATISAM TaKUM 00pa3oM, 4TOObI
UX MOKHO OBIJIO 0OcsenoBaTh, M3BJIEKATh W 3aMEHATH 0€3 HAHECECHWS BpENa WU
M3JTAIITHETO BO3ACHCTBHIS HA IPYTHE YaCTH WITH AIIEKTPOITPOBOIKY.

[To BO3MOKHOCTH MapKHPOBKA Ha COOTBETCTBYIOIIMX YaCTAX JIOKHA OBITH
BUJIUMOM.

O0opymoBaHre HE JTOJHKHO OBITH CIPOSKTHPOBAHO TaKMM O0pa3oM, UTOOEI €ro
COCTaBHBIC YACTH COCAMHSUIMCH C KJIEMMaMH JJICKTPOIPOBOIKH, €CIIM TOJBKO HE
MPEAYCMOTPEHBI COOTBETCTBYIOIINE 3aXKUMHbIE YCTPONCTBA WITH JOTOJIHHTEILHBIN
TIEYaTHBIH y3€JI U He COXpaHeHa UACHTU(HKALMS COCTABHOM YaCTH.

TemnoBbIACIAIONNIE COCTABHBIC YAaCTH JOKHBI OBITH CMOHTHPOBAHBI TAKKM
o0pa3oM, 4TOOBl HEe MPUYUHATH Bpela MEYaTHOM IUTaTe WIM JPYTHM COCTABHBIM
YaCTAM.

9.2.2 Kpennenue

CocTaBHbBIC YacTH, HEC UMEIOIINE CMCIMATBHBIX MCXaHHYCCKHX KPEIUICHHN W
Yyell Bec, BCJICICTBHE BHOpAIMU TPH SKCIUTyaTallMM, MOXET OKa3biBaTh JABJICHHE
WA BPEed HAa MAfHbIE COSAWHEHHA, JOJDKHBI OBITh YCTAHOBJICHBI HA IEYATHYIO
TJIATY.

YcraHoBKa JOMDKHA TIPOM3BOAMTHCS 10 TAKOMY METOJY, YTOOBI COCTABHBIE YaCTH
MOXXHO OBLIO 3aMEHATh Oe3 HAHECEHH Bpe/ia MIEUYaTHOM TUIaTe.

Bce cocTaBHbIE YacTH CliefyeT MOHTHPOBATH B COOTBETCTBAM C PEKOMEHIAIIHSMH
W3rOTOBUTENA WM, B X OTCYTCTBHE, TAaKUM O00pa3oM, 9ToOBI METOJ KPEIJICHHS HE
HMEN TIPOTHUBOMOIOKHOTO 3dekxta Ha paboTy COCTABHOM YaCTH WM COEIUHEHHS,
BKJTFOYAS MASHBIC COCIMHCHUS.

9.2.3 KOHTaKTHl COCTaBHBIX YacTeii

CoeavHeHMs COCTABHBIX 4YacTel JOJDKHBI OBITh TAKMMH, YTOOBI OHHM HE
NPEBHIIIATH TIPE/ICIIOB MEXAHWUECKUX WIJIM TEIUIOBBIX HATPYy30K, CHCHHA(PHYECKHX
JIJIA COCTAaBHOM YacCTH.

Crubanue nMpoBOIOB COCTABHBIX YaCcTeH HE JOJDKHO BPECIUTh HMIIH OKA3bIBATh
MOCTOSTHHYIO HArpy3Ky Ha COSMHEHUS B KOPITYCE HITH IPOBOJIKE.

9.2.4 3amaHHbIHi KOHTPOJIH

Tam, raoe 3agaHHBIE KOHTPOJIb HEOOXOAMM JUIS  OKCIUIyaTaIl[HOHHOM
perynupoBKy (T.€. HE Ui BHYTPEHHEH KaTMOPOBKH), OH JOJDKEH OBITh TaKKE
JOCTYMEH [UIA BCero 000pyNOBaHUS M IPUMBIKAIOIIEr0 000pyA0BaHus B paboTe.

Takolf KOHTPOIb COXpaHSET HACTPOHKH B OOBIYHOM DPEXMME H
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MPEAOTBPAINAET OT CIYYaHOM peTyIHPOBKH.

9.2.5 CoctaBHbIe YacTH

B mecrax, rae MCnonb3ylOTCA COCTABHBIE YacTH JO/DKHBI OBITH CHAsHBI C
MECTaMH COCAHHCHHUS COCTAaBHBIX YacTel, YTOOBI OOJErYHTh W3BJICUCHHE IJIA
MEPEKATHOPOBKH.

9.3 DaekTpuyecKue coeIHHEHHs

CoenuHEHNS JOMHKHBI OBITH CIEAYIOIIHX THIIOB!

9.3.1 [lasHbIe coeAuHEHUS

[TasiHBIE COEmMHEHMA NOJKHBI OBITH MPEIYCMOTPEHBI TONBKO JUISl COCTABHBIX
YyacTeH, CenyaibHO CIIPOSKTHPOBAHHBIX TS STHX IICTICH.

I'uOkne/MHOTOXKWIIbHBIE KaOenu W MeTaUTHYeCKUe, IUICTCHbIC, TUIOCKHE
Kabenn, CIPOEeKTUPOBAHHBIE IS HW3rdOOB HE MOJDKHBI OBITh CHAsAHBI, HO
MIPUKPEIIEHBI C MOMOINBIO H30THYTHIX KaOeNnbHBIX HAKOHEUHUKOB W HANPSHKEHUE
JOIDKHO OBITH OCTA0JIEHO Mepe SMEKTPHISCKAMHU COeTHHEHHUAMH.

[locepeOpeHHBIE WM TIO3aJI0YEHHHBIE MPOBOAA HWIIH COCTABHBIC YaCTH HE
JOJDKHBI OBITH CHAfHBI, €CJIH TOJBKO TOKPBHITHE HEAOCTATOYHO TOHKOE BO
u3bexxanue ooparHoro 3¢pdekra Ha coeTHHEHHUA.

[Nasiabie Kabenn W COCTaBHBIE YACTH JOJDKHBI O0JIaAaTh KaK MOXKHO OOJbINei
CIIOCOOHOCTBIO K PA3beAUHEHUIO 0€3 MOMEX A APYTUX COSAUHEHUH.

Omockl 115 TIAMKK JOIKHBI OBITH KOPPO3HECTOMKIMH.

9.3.2 M3orHyThHIE COETUHEHHS

W3orHyTHIE COEOMHEHUA TOJDKHBI COOTBETCTBOBATH TPeOOBaHUAM [7].

9.3.3 CoenvHEeHUS HAKPYTKOM

Bce coequHeHNs HAKPYTKOM JTOMKHBI KAK MUHUMYM COOTBETCTBOBATH [6] U
OBITP N3MEHEHHOTO THNa. [lasHble U HAaKpyYEHHBIE COSIMHEHUA Ha OAHOM W TOM
ke Mecre HexomyctuMmbl. Hcmonmp3yembrid kaGenb OOIDKEH MOAXOIWUTH UL
BHIOPAHHOTO Mpollecca HAKPYTKH, W MO KpaiiHed mepe, Tpu ob6opoTa kabems
JOJIYKHBI OBITH B OJIM3KOM KOHTAKTE.

9.3.4 llpyrue coeauHeHU

Jlpyrie BWIOBI COEIUHEHHA, HANPHMEP, MOHTAXX C MPOPE3aHHEM H3OJIAIHH,
mpeccoBad MMOCaiKa, W.T.A. JO/DKHBI ObITh HCIONB30BaHbl TOJIBKO B Cilydae
MPEIBAPUTETTFHOTO COTJIACOBAHUSA C OTPEOUTENEM.

9.4 BuyTpeHHMiA MOHTAK THOKHM IPOBOIOM

(3J1eKTPHYECKHU M ONITHYECKHIA)

[IpoBoma, momBepraromuecs  W3rHOAHUIO  JOJDKHBI  00ECTIEUMBATHCS
MOIXOMANMMH 3KUMAMH, OTJIETKOH WM OMOPaMH, PaclOJIOKEHHBIMH OH3KO OT
KOHTAaKTOB H 110 BCEMY MapLLIpPYTy.

IlpoBogka pmomkHa OBITH pa3MEIIEHAa TAKUM O00pa3oM, UYTOOH HE
MOABEpPraThcs MepenajaaM TeMIepaTyphl.

Paguyc npoBonku He OOMKEH OBITh MEHBIIE MHHUMAIBHOTO JIO3BOJIEHHOT'O
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3HAYCHUS, OINPEOEeNICHHOTO W3rOTOBUTEIEM. lam, TOe HE MPEeIyCMOTPEH
MUHUMAIBHBIM PamuyC UI  SIEKTPHUYECKOTO Kabens, BHYTPEHHHH paauyc He
JIOJOKEH OBITh MEHBLLIE, YEM BECh TMAMETP NPOBOKH, BKITIOYAS W3OJSALHIO.

Wzomupyronme maiObl WM BTYJIKA HE JOJDKHBI YCTAHABIMBATHCA TaM, TIE
MPOBOAKA TPOXOIUT HEpPe3 MaTepHallbl, KOTOPHIE MOTYT BBI3BaTh aOpasHBHOE
MOBPEKICHHUE.

BuyTpeHH:s npoBoJKa AOJDKHA B IOJDKHOM Mepe HMOANSP KUBATHCH 3aKAMaMH,
Ka0emnernpoBoAaMH, MyYKO00Pa3yIOIIUMH YCTPOHCTBAMHA HJIH TIOXOXKHIMH CPEACTBAMH.

[IpoBoaka nomxHa OBITH MOACOEAMHEHA K BXOJAM M THE3aM TakuM 00pazoM,
YyTOOBI COCNMHEHHs BHYTPH KaOeabHOH My()Thl HE MOABEPralvich OBl BPEIHOMY
BO3JCHCTBUIO HANMPSDKEHUS  PACTsHKEHWA WM KPYUEHHS Tpu  OOBIYHOU
OKCILTYaTaluy WA YIIPABJICHUH.

Tam rme wuMeeT MecTO NPAKTHUECKOE WCMONB30BAHUE, MOJDKHO OBITH
JIOCTATOYHO KaOess ISl MOBTOPHOTO TIOACOESTMHEHIS Ha KaKIOM KOHIIEe Kabes.

Kabenu ¢ merannamnyeckol OMIeTKOM JOKHBI UMETh U30JTUPYIOIIEE TIOKPHITHE.

Bes npoBoska 1omkHA JIETKO MPOCIIEAKUBATHCA IS COCTABICHUS MTOTOYEUHON
JUarpamMMbl HJIH CIIHCKA.

9.5 I'nbxas1 meyaTHasi MPOBOIKA

['mbkas mewarHas TpoBOAKAa  JODKHA  OBITh  CHOPOEKTHPOBaHA U
CKOHCTPYHPOBaHA B COOTBETCTBHHU CO cTaHAapToM [15].

['ubkas mneuaTtHas NPOBOAKA HE MODKHA NPOXOAMTH HYepe3 Kakue-muoo
COCTaBHEIE YaCTH, KpOMe KaOelIbHBIX My(T.

OcHOBHOU Marepuan [OODKEH HMETh COOTBETCTBYIOIME TEMIIEPATypPHbIE
PEXKVMBl U MEXAHWYECKHE XAPAKTEPUCTHUKH TSI COOTBETCTBHS MPHIOXKEeHHI0. OH
JIOJDKEH OBITH OTHECTOMKHM H OpPBI3rO3aIHIIICHHBIM.

ITo Bo3MOKHOCTH, clieAyeT u30erarb OCTPHIX H3rn00B. MUHHMANBHBIN pagnyc
3aruba He JOJDKEH OBITh TAKUM MAJICHBKHM, YTOOBI MPUBECTH K Pa3jioMy WM
W3HOCY OCHOBHOTO MaTepHana Wid BEPXHEro OKPHITHS.

CootBercTByIOIasl  MOJAEPXKKAa  JOJDKHA  OKa3blBaThC ~ KOHTAKTaM
HNEPEKITIOUEHHUS ISl TOT0, YTOOBI HE MPON30IIUIO OT/AEICHUS OCHOBHOTO MaTepuaa
WJIH TIOJJTOKKH.

JioOple KOHTAaKTBl CJIEAyeT OCTaBJIATh OTKPBITHIMH JiJIi  TIOBTOPHOTO
NOJICOeAUHEHNS O€3 HAaHECEHU BpeAa BCEii MPOBOTHON CHCTEME.

9.6 IleuaTHbIC ILIATHI — THOKHE H JKECTKHE

9.6.1 Tume! me9aTHEIX [UI1AT

MoryT UCTIONIb30BATHCA CIICAYIONTHE THITHI MIEYATHBIX TJIAT;

- KECTKas OJIHO WMJIM JBYXCTOPOHHSA,

- rubKas 1 XKeCTKO-THOKasA, O/THO- WU JIBYXCTOPOHHSA,

- JKECTKas MHOT'OCJIOIHAS.

Ecnu HeT cnenmuanbHOM 3aIMATH OT BHEIIHETO0 KOPOTKOTO 3aMBIKaHHS, HE
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CJIEAYEeT WCMOb30BATh CHTHATBHBIE TMPOBOAHHUKH I BHYTPCHHHE CIIOH JUISA
NpPAMOTO MOJKIIOYEHHUS K MPOBOAKE MAIIWHBI.

Bce Bxompl masHBIX COSNMHEHWI NOJDKHBI OBITH YCHJIEHBI METALUTHYESCKHM
MNOKPHITHEM MO 00¢ CTOpOHBL. JIpyrHe THOBI MOXHO HCHOJIB30BaTh C
NPEIBAPUTENTBHOTO OI00PEHHUS MOTPEOHTENA.

9.6.2 3akynka

IleyaTrbie MaThl KOMKHBI OBITH H3TOTOBJICHBI M 3aKYIUICHBI B COOTBETCTBHH C
TOJIOXKEHUAMM [15]

ANbTepHATHBHBIE  CTaHAAPTBI TOXOXKETO  CONEP)KaHMA  MOTYT  OBITH
HCIIONIb30BaHbI C MPEABAPUTEIHFHOTO OJ00PEHUA TOTPEOUTEIA.

9.6.3 Tononorus me4aTHO MIATHI

Tononoruio neyaTHoOM MiIaTel claeayeT MPOBOAUTH B COOTBETCTBUH C [15] u
0COOBIM TNPHMEYAaHMEM K YCJIOBHAM SKCIUTyaTallid YKAa3aHHBIM B JAHHOM
CTaHAapTe.

9.6.4 Marepuansi

OCHOBHBIM  MaTE€pPHAJIOM  ABIAETCA  CTEKJIIOTEKCTOJNUTHBIH  JIUCT €
BIUIETEHHAMH SIHOKCHIA C OMPEOEJICHHON CTENEHBI0 BO3rOpaeMoCTH (TeCT
ropeHus obpasiia B BEPTUKATBHOM MOJIOXKEHUH) IS )KECTKUX TMEYATHBIX MJIaT U
U1 HUCIONB30BAaHMA B CO3JaHHH MHOTOCJIOMHBIX ME€YaTHBIX IUIAT, B
cooTBeTCTBUH C [16].

Jns rubKuX T[eYaTHBIX IUIAT OCHOBHBIM MAaTE€pPHAJIOM JOJDKHA OBITh
JnmacTuuHasd OOeJHEHHAs IIOMMAMHUIHAA IUICHKA C ONPEICICHHON CTENeHbIO
BO3rOpPaeMoCcTH (TeCT TropeHWs o0pa3ua B BEPTHUKAJIBHOM TOJIOKCHUH), B
COOTBETCTBUHU C [16].

Hpyrue Marepuaibl MOTYT OBITh HCIOJB30BAHbBI, €CJM OHW PaBHBI WA
IIPEBBILIAIOT KAUeCTBAa OCHOBHOT'O MaTepHasia, ONPEAeNICHHOTO BhILLIE.

9.7 3amMTHBIE NOKPBHITHS IJIsI IEYATHBIX Y3J10B

Bce negatHbie y37bl TOKHBL OBITh 3aIMILIEHB ¢ 00OHUX CTOPOH 3AIMUTHBHIMH
MIPO3PAYHBIMU TTOKPBITUSAMH IS TIPEIOTBPAIICHUST U3HOCA WM BPEIa M3-3a TAKUX
(akTOpoB, Kak Biara win arMochepHbie 3arpsa3HuTe . [IOKphITHE HE AOJHDKHO
UMETh HUKAKUX MOOOYHBIX PEaKIHid Ha IPYyTrUe MaTeprasibl M KOMITIOHEHTHI.

3alUTHOE TOKPBHITHE HE IOJDKHO MPHUMEHSATHCS K THE3MaM HHTETPATbHBIX
CX€M, KOHTDOJIbHBIM TOYKaM WM K COMPSTarON(UMCS MOBEPXHOCTAM KOHTAKTOB
kabebHOM My THI U T.J.

JlomkHa OBITH BO3MOKHOCTh PEMOHTA 3alMIICHHOIO MEUATHOTO y3ia 0e3
HEOOXOIUMOCTH MOJIHOTO YIAJICHUSA TIOKPHITHS.

Ilocne pemonTa, evyaTHas Iiata JO/DKHA ObITh YaCTHYHO TTOKPHITA 3AIUTOMN
3aHOBO.

9.8 PacnoznaBanue
9.8.1 Pacno3HaBaHWE HEM3OIMPOBAHHBIX MIEYATHBIX ILJIAT
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Tomonormdeckuii YepTek NOIDKEH BOCIPOM3BECTH JOCTATOYHO MHGOpPMaUUH
JUIA 00eCTIeUeHAsT BEPHOTO PACMO3HABAHHSA, BKITFOUAS €r0 KOPPEKTYPY.

9.8.2 Pacno3naBaHue KacceT H MEYATHBIX Y3JI0B

MapxupoBka KacceT ¥ IMEUYaTHBIX Y3JI0B AOJDKHA OBITh COOTBETCTBYIOLICH st
obecneyeHMss HX MPABHJIBHOTO PACHO3HABAHHSA, BKIIOYAA CCPHHHBI HOMEP H
KOppeKTypy. Bce ApnbIkn OomkHBI OBITH SCHBIMH, HAIMMCAHHBIMH YETKHMH
OyKBaMH, TOYHBEIMHA | JIOJITOBEYHBIMH.

MapkupoBKa CMEHHBIX JITHEHHBIX OJIOKOB JOJDKHA TAKKE BKIIOYATH MM
pacnosHaBaHMs, Ha3sBaHWE H3TOTOBUTENA HWIM TOProBOM MapKd W CEpHUIHBIN
HOMEP.

Kaccetsl 1 medaTHbIe Y3161 JOJDKHBI OBITH OO€CIieueHb! yCTpoicTBaMU ISt
3anmcH JiroObIX M3MEHEHHH B OAroHKe, popMe Wil QyHKUMOHATBHOCTH.

[o BO3MOXHOCTH, WACHTH(PHUKALIMOHHBIHN SPJIBIK MOJDKEH OBITh YCTAHOBJIEH HA
nepeHEH MaHe! ITENCENbHBIX YCTpoicTB. I nerei Texo0cay KuBaHus, TAKKE
JKETIATENBHO, YTOOBI SIPIIBIK CO BCEMH H3MEHEHHAMH OBLI MOMELICH Ha MEPETHIO
TIaHEeNb.

9.83 Tlono)keHWE TMPH YCTAHOBKE KACCET W MEYATHBIX Y3JIOB

Kaxnmoe mnonoxkenwe mpH YCTAHOBKE JO/DKHO OBITH OTMCUYCHO A
ONpEeAeIcHUs TUMA KACCEThl WM IEYaTHOrO Y37a, KOTOpBI HOKEH OBITh
IIOMEMIEH B 3TO MOJIOXKEHHE.

9.8.4 nenTrdukanus npeaoxpaHuTesiel 1 akKyMyJIsITOpOB

Bce HoMuHanb! peloXpaHUTENel JOJDKHBI ObITh OTMEYEHBI HETIOCPEACTBEHHO
BO3JIE CAaMUX NMPENOXPAaHUTENEH.

B wmecrax, Trme BHYTpH OOOpYMOBAaHMS HCIONB3VIOTCS —AaKKyMYJIATODBL,
HmepenHss IaHenb MOMYI, B KOTOPOM OHH pa3MEIleHbl, [OJDKHA OBITh
OpOMApKUpOBaHAa JUI1 UX OOHapy>KeHMsA M Talkke [JOIDKHA OBITh yKa3aHa
pEeKOMEHIyeMast 1aTa 3aMEHBI.

9.9 MonTask

Ob6opynoBanre AOMKHO OBITH CMOHTHPOBAaHO TaKUM 00pa3soM, 4TOOBI €ro
MOXKHO OBUIO OBI MCHONB30BaTh B OCOOCHHEIX YCJIOBHAX AKCIUTyaTaudd. Takoi
MOHTaK MOXKET COCTOSITh U3:

- JIns ocHOBHOTO 00OpyIOBaHUS: KaOMHA, YHCIIO CETOK, KACCET M MEYATHBIX
Y3710B;

- Jlma #e6ONBIOIOro, JIOKANM30BAHHOTO O0OPYIOBaHMSA: HHIHBHIYAJIbHBIC
TePMETHYHBIE O PAKIACHUSL.

B kaxkmom ciydae, OrpaxIeHHe MOJLKHO O0eCmeuMBaTh HEOOXOMMMYIO
3ammTy (KOA WHAWBHUAYAIbHOH 3ammThl  corjiacHo [8]) oT  ycimoBwmid
SKCIUIYaTal[d M TO3BOJIATH MPOBOJUTH JEMOHTA)X U PEMOHT O0OpPYIOBaHHS B
KOHTEMHEpE.

Wukancynsamuss  (Hampumep, TOKPHITHE TEYaTHOrO y3jia  CHJIMKOHOBBIM
KayuyKOM, PE3WHOW WIIM JIPYTHM MaTepUaIOM) A/ JOMOJHUTEBHON 3alUThl HE
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MOOIPSICTCS M JIOJDKHA OBITh MCMONMB30BAHA TOJIBKO B MECTax (HAMPHUMEP, B ClIy4ae
HCIONIB30BaHMsl  JUCTAHIIMOHHOTO —TpeoOpas3oBatensi), Tae 3TOro  TpedyoT
OCOOCHHOCTH CPEITBI.
Ecnu  w3roTroBUTENh HAMEpEBAeTCS HUCIOJB30BaTh HHKAMNCYIALUIO, OH
JIOJKEeH porH(OpMHEPOBATH MOTpeOUTEIST 00 ’TOM Ha paHHEH CTa/IHH.
IIpumeuganune: TpeboBanuss 3TOr0 NOMNYHKTA HE BKIIOYAOT HHANBHIYaJIbHbIC
KOMIIOHCHTBI, TAKUEC KaK rn6pn,quIe CXEMBI, CIICHUAJIU3UPOBAHHBIC HHTCIPAJIBHBIC CXEMBI, T. 1.

9.10 OxiaxxaeHue U BEHTHISIHS

OxnaxACHHEe HE JAO0JDKHO HPOM3BOIAMTHCS MyTEeM HArHETaHHS BO3AyXa B
KOpmyc 000pYyOBaHHSA, €CJIA TOIBKO HE COOIIOIAIOTCA MEPHI MPEIOCTOPOKHOCTH,
COMJIACOBAaHHBIE BOBJICUCHHBIMH CTOPOHAMH Ui OOeCTeUeHHsA COXPAHHOCTH
MPOJOKATENIPHOCTH CPOKA AKCIUTyaTalud O0OPYIOBaHHA H 3alllHTBI €ro OT
BHEIIHHX 3arpA3HUATEIICH.

Tam, rA€e WMCHONB3YIOTCS BEHTHIATOPBI, O0OPYMOBaHHE HOJDKHO OBIThH
3aIMAICHO TaK, 9TOOBI HE CIYyYHIIOCh HMKAKHX TOBPEXICHHM W3-32 MOJOMKH
OXJTaXIAOmeH cucTeMBl. J[OJDKHO MOAmep)KUBAThCA MONMHOE (PYHKIIMOHUPOBAHKE
MOKA HE HAYHET pab0Ty COOTBETCTBYIOIIEE 3AIUTHOE YCTPOMCTBO.

(B maHHOM KOHTEKCTE IOHATHE BpEHd, BKIIIOYAET B ceOs BO3AEHCTBHE Ha
TPOJIOIKATEITFHOCTD SKCILTyaTallii 000py I0BaHUs JIFO00M COCTABHOM YaCTH, CCITH
OHA TIPEBHINACT HOMUHAIBHBIE TIOKA3aTeIH. )

9.11 MaTtepuaJbl ¥ 0TAEJI0YHBIE PAGOTHI

Matepuansl ¥ OTAENOYHBIE PAOOTHl JOJDKHBI MOAXOMUTH IS YCIOBHIA
UCTIONIb30BaHMA U JOJIKHBI OBITH BEIOPAHEI COTTIACHO YCIOBHUSM CPEMbI, H3HOCY U
(haxTopaM CTapeHHUs, TAK)KE KaK U PHCKY SAOBUTOTO BO3/ICHCTBHS HA YEIOBEKA.

Bce wMarepmanel  gomkHB  OBITH  CTAaOWIIBHBIMH 1O  pa3Mepam,
HETUI'POCKOIIMYHBIMY, YCTOWYMBBIMH K TpHOKYy W JMOO OTHECTOMKHMM HIIH
OTHE3AIIHUTHBIMHU.

Ilotpebutens MOMKEH TPEAOCTABUTH CIHCOK MATEPHAOB, KOTOPBIE
3aIpeIeHb! W KOHTPOIMPYIOTCS 3aKOHOM.

Taxke, HU3rOTOBUTENb AOJDKEH OMPEACIIATh METOA TOTPeOIeHHs JOOBIX
AIPOCOAEPHKALTUX KOMIOHEHTOB.

10 Texnuxa 0e30MaCHOCTH
3T NONOKEHHUA OTHOCATCS Kak K OCHOBHOMY 060Dy JOBAaHHMIO, TAK H K JIIOGOMY
SKCIUTyaTaiOHHOMY 000PY/I0BaHHIO, HHCTPYMEHTAM H IPOLIELYPaM.

10.1 O6mee

OOCopynoBaHue HJOMKHO OBITH CIPOSKTHPOBAHO, CKOHCTPYMPOBAHO U
YCTaHOBJICHO (COFJ'IaCHO KOHTpaKTa) B TIOJJHOM COOTBCTCTBUHM C HACTOAUIUM
3aKOHOAATCIIBCTBOM IO TCXHUKE 66301'IaCHOCTI/I CTPaHbI I CTPaH HCIIOJIb30BAaHUA,
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10 OIIPEACIICHUTIO HOTpC6I/IT€.T[§I,

10.2 DxcnyaTanoHHAs TEXHUKA 0€30MaCHOCTH

OyHKITMOHAPOBaHWE O0OPYIOBAaHMA WM CHCTEMBI M CIEHAJIbHbIE
TpeGOBaHUA K YPOBHIO 0€30MaCHOCTH HKCIUTYaTallK JOJDKHBI OBITH OTIPEICIICHBI
B cooTBeTcTBHUM C [18] (mommynkTsr 4.3, 4.6 1 4.7).

IIpumeuanue: YpoBerb Oe30MaCHOCTH OKCIUIyaTalluu AN JiOOOrO MPOrpaMMHOIO
obecreueHus, CBI3aHHOrO ¢ (pyHKIMeH Oe30IIaCHOCTH, 3aBUCHT OT YPOBHS M€pP IO YMEHBIIEHHIO
BHEIIHEI0 pHICKAa WJIM 3alIUTHBIX CHCTEM, INPUMEHEHHBIX K 5Tod (yukiwmu. Hanpuwmep,
«CAMOOTKJIKDHAKIaACsa» CXemMa C JKECTKOI npor'paMMof/'I Wi  «CaMOOTKIIOYAKIICCC»
MeXaHNueckoe yCTpoiicTBo. EciIi Bech PUCK IO TeXHUKe 6e30MaCHOCTH OXBAYEH STUMH MEPaMH,
TOTZa COOTBETCTBYIOLIEE MPOrpaMMHOe ObecriedeHHe He MMEeeT HH4ero OOLIero ¢ TEeXHUKOH
0E30MacHOCTH U €ro KJ'[aCCI/I(bI/IKaLII/Iﬂ o YpOBHIO 0e30MacHOCTH OKCIUTyaTalliu ONpPEOCsIeTCa
KaK HyJeBas.

10.3 Be3onacHocTh nepcoHasia

Tlotpebutens pomkeH 0003HauMTh BCcEe TpeOoBaHMA TO OE€30MacHOCTH
MEPCOHATA, OTHOCUTENIBHO 000pYA0BaHuUs, COOPKH U HUCIIONB30BAHUSA MAaTEPHAJIOB,
BO BpeM: TEHJECPA.

11 MoxymeHTanus
Kak yxazano B . 7, qu3aitn 060pyaoBaHHA HOJIXKeH OBITh TOKYMEHTHPOBaH
cootBercTBenHO noyioxkenusasm CT PK UCO 9001.

11.1 CHa0xeHue U cOXpaHeHHe JOKYMEHTALUH

INocraBowk ¥ MOTPEOUTEND HOJDKHBI B TMCHMEHHOM ()OpME COTTIacOBAaTh

a) KOIM4eCTBO, cepy, comepkaHue, MPE3CHTALMIO, CPeAy M OOHOBIICHHE
JOKYMEHTAIuUH, 3aTpe00BaHHON MOTPeOUTEIEM;

b) cdepy, yCHOBHS W MPOAOIHKHTCIBHOCTh, MPUMEHAEMBIE K COXPAHCHHIO
JOKYMEHTAIWA  MOCTABIIHKOM. Takoe TMCHMEHHOE COTJIALICHHE JOJDKHO
PaccMaTPUBATHCS TOJBKO €CITH OHO BKJIFOUCHO B KOHTPAKT.

11.2 loxymeHTaLus 0 TEXHUYECKOMY H MPOrPAMMHOMY 00ecTiedeH )

Crnepyronre  HAWMEHOBAHHS  COCTAaBJSIOT ~ KOHTPOJIBHBIH — CHHCOK
JOKYMEHTAIlMH, KOTOPBIH  BIOJIHE BEPOATHO MOXKET ObITh  3arpeboBaH
MOTpPeOUTENEM.

11.2.1 loxymeHTaIms no TEXHUIECKOMY 00ECTIEUSHHIO

Cneayiomue HAUMEHOBAHHS  COCTAB/SIIOT — KOHTPOJBHBIH — JIMCT A
JIOKYMEHTAIHH 110 TEXHHIECKOMY 00€CIIeUEeHHIO:

a) Ha3BaHWE W TUI 00OPYIOBAHNA,

0) dbyHKIHOHATPHOE HA3HAYEHNE 000PYAOBAHNS,

B) CTPYKTYpa BCErO 000PYAOBAHMS,

T') IPUHIAT PabOTHI;
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JT) MHCTPYKIIMH TI0 SKCIUTyaTalMy W NpeaBapuTeIbHas HHpopMaLs;

e) onmcanue paboThl LENH, BKIIOYACT HAIPSDKEHNE W (DOPMBI KPUBBEIX TOKA,
BpEMsI BOCCTAHOBJIEHHUS, U.T.JI. TaM I'/le HEOOXOAUMO:

K) onEcaHne (PYHKIHOHAIBHOTO HHTEpdeiica,

3) cratyc MoauduKaum;

M) OIPEIC/ICHHBIC MOKYMCHTHI HW3rOTOBHTENS (CXeMa TPOBOIKH, CXeMma
AIIEKTPHUYECCKUX COSAMHCHUIA, T.11.);

K) [OWArHOCTHYECKHE TMPOLEAyphl MAIIMHBI BKI/BBIKI U  Tpebyemoe
HCTIBITATEIEHOE 000pyI0BaHNAE,

JI) IpaBUJIa XPaHEHUS,

M) QyHKIIMOHATbHAS OJIOK-CXeMa ¢ KOMMEHTAPHIME,

H) CXEMBI PACTIONOKEHHS M YEPTEKHN M0 MEXAHWIECKOMY YCTPOHCTBY;

0) CIIUCOK COCTaBHBIX YACTEIA;

M OCOOEHHOCTM COCTAaBHBIX 4acTel (BKIOUYAs CleLWaIu3UPOBAHHBIE
WHTCTPAJIBHEIE ~MHKPOCXEMBI, BCHTHJIBHBEIC MATPHIIBI, IPOTPaMMUPYESMBIC
TOJIb30BATENIEM, W.T./1.) M HH(POPMAIIHSA 10 MOCTABKE (IO M3TOTOBUTEIIO);

P) KOHTPOJIbHBIE TOUKH;

C) CITCOK COCTABHBIX YaCTeH ¢ OrPaHUIEHHBIM CPOKOM CIIyKOBI;

T) uHbOPMAIHS TIO JIOOBIM OMAaCHEIM MaTepHajiaM, KOTOPBIE MOTYT OBITh B
000pyIOBaHNH, KOTOPEIE OBLTH TOMYIIEHH MOTPEOUTENEM,

y) uadOpMaLM OTHOCHTEBHO YIPO3bl B3PHIBA B MpeACiaX 000pYHAOBaHMA,
KOTOpB]ﬁ MOKET CIIYYUTBCA TIPH DKCITYaTalluA.

11.2.2 JlokyMeHTaIMA 110 IPOrPaMMHOMY O0€ECIIEUEHHIO

Crnenyrompe  HANMCHOBAHWSA ~ COCTABIIOT ~ KOHTPOJNBHBIM  CITMCOK
JIOKYMEHTAIIAH TI0 MPOrPaMMHOMY 00CCIICUCHHIO!

a) cnenudukamus  TpeOOBAHHMIA MPOrPaMMHOTO obecneueHms,
ONKCHIBAIOLIAs TOYKY 3PEHHS HW3rOTOBHUTENS MO BBHIMONHCHHIO TEXHHYECKUX
TpeOOBaHM I CHCTEMET,

6) onmcaHwe NPOTrpaMMHOTO 00eCTIeUEHH, YKAa3hIBAOIICEe HA COOTBETCTBHE
CTPYKTYPHI M iM3aifHa IPOrPaMMHOT0 00eCeYeHUs TEXHUUECKUM TPEOGOBAHHAM,

B) HA KQXKBIA MOMYJIb:

- onwmcaHue padoTsl (HAaIpUMep, BXOA, BBIXOA, (yHKIHs),

- NOHCBMEHHAad MCXOJHAA NporpaMma (KOMIIOHYIOIIAs TMPOrpaMma Wit
BBICOKMI1 MOTEHLMAJ, IO 0OCTOATETECTBAM ),

- TpeOOBaHHS U Pe3yJILTATHI HCTIBITAHHUS,

T) cioBaps 0a3bl JIAHHEBIX, OMPEACILIIONINL BCE IIOOABHBIE IIEPEMEHHbBIE W
[100aJIbHBIE IOCTOSHHBIE,

) KapTa MaMsATH CHCTEMBI;

€) 3aBHCHMOCTH TEXHHUYECKOTO obecreueHus (T.€. TpeGOBaHMSA TEXHMUECKOTO
obecriedeHus K POrpaMMHOMY O0ECTIEUCHHUIO);

) AETAIIH UCIIONb3yEeMON CHCTEMBI MPOTPaMMUPOBAHUSL,

3) CHpaBOYHBIC [JCTANM JIOOBIX HHCTPYMEHTOB, HCIOB3YEMBIX ISt
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Pa3pabOTKH MPOrPaMMHOT0 00ECTICUCHHS,
1) TpeOOBAHUSA M PE3YIIHTAThl KOMIICKCHOT'O UCIIBITAHUS.

11.3 TpeboBaHus K JOKYyMEHTALHUH

11.3.1 JokymeHTsI

Bce OokyMeHTHI, TPENOCTABISEMble TMOTPEOUTENIO JIOIXKHB HMETh
COOTBETCTBYIONIME HOMEpa uUepTexedl W  Ha3BaHusa, 0003HayarOUIUE
ONpeneNCHHBIH YKa3aHHBIH 00OBEKT U TUII UEPTEXKA.

Bcs mokyMmeHTanmus W CIHMCOK COCTAaBHBIX YacTel JIOJKHBI BKJIIOYATh
HOMepa MOJU(PHUKAIMH W KOPPEKTYPHI H 3aHCh O MOJU(DUKALUH.

Bce rpadmueckie CUMBOITBL JOIKHBI COOTBETCTBOBATEH cTaHAapty [10].

11.3.2 KommyTaimoHHas cxema

KoMMyTanuoHHBIE CXeMBI JOJDKHBI MPOM3BOAMTHCA AJIS KaXXIOTO MEYaTHOTO
y3J1a B CMEHHOTO 6j10Ka BCEro 000PYA0BaHHS TIOJTHOCTHIO.

I'me ocymecTBUMO, BCE KOMMYTAI[HOHHBIE CXEMBI JOJDKHBI OBITh TaK
BHIUCPUEHBI, UYTOOBI OCHOBHAsA TOCIEIOBATELHOCT COOBITHH HAa TyTH
NPOXOJKACHUS CHIHAJA TMPOXOAWA ClieBa HampaBo (M TAe HEOOXOAWMO, It
MOHTQXXHBIX TIEJICH, CBEPXY BHU3).

I'ne ocymiecTBEMO, KOMMYTAITHOHHAS CXEMA JIISl KaXKIOH OTAENbHOMN ¢THHUIIEI
JOJDKHA ~ ObITh  a0COMIOTHO ~ aBTOHOMHOM,  CaMOOOBACHAIONIEH,  JIETKO
CBSZBIBAIOMICHCA C OCTAGHBIMA KOMMYTAIIMOHHBIMH CXE€MaMH H  JOJDKHA
YKa3bIBaTh HA:

- YPOBEHb CETEBOTO HAMPDKEHUS U CXEMY BHYTPEHHHUX COCIMHEHHUIA;

- COCOMHEHHA MEXKIY CXeMaMU HA3KOTO HAIPSDKEHHUS,

- COCOWHEHMS] MEXTy 3THMH CXE€MaMH, JJIEKTPOHHBIM 000pYyIdOBaHHEM,
npeo0pa3oBaTeN MU U YIIPABISEMBIMU WM KOHTPOJIUPYEMBIMH YCTPOHCTBAMHU;

- 3a3¢MJICHHC META/UTMUICCKUX JaCTe;

- COCOUHEHUS MEXKIY HIICKTPOHHBIMHY JIMHIAMH HYJICBOT'O HAIIPSKEHMS,

- OIUIETKH M UX COCTHHCHHS,

- BUTHIE Ka0enu win KabeH C METAJUTHUECKOM OMJIETKOM.

JIUCKpPETHBIE KOMIOHEHTHI HE OTHOCATCA K TMEYaTHBIM y3JIaM WIIH CMEHHBIM
O50KaM, HO OHHM OUY€Hb BAXKHBI I WX (PYHKIMOHHPOBAHHSA H JOJDKHBI OBITH
OTMEYEHBI TOYCYHOW MYHKTUPHOU JIMHUEN HA KOMMYTAITHOHHOM CXEME, a TAKKE HX
ClIelyeT COOTBETCTBEHHO HACHTHU(DUIINPOBATS .

Bce cuMBOITBI KOMIIOHEHTOB JAOJIKHBI OBITH TIPOMAPKUPOBAHBL COOTBETCTBEHHO
CBOMM CCBIJIKAM HA CXeM€ W HOMHHAIBHOS 3HAUCHHWE KOMITOHEHTOB JOJIKHO OBITH
OTMEUYECHO HAa KOMMYTALIMOHHOM CX€ME€, B MECTaX, IJie CITUCOK KOMIIOHEHTOB He
BKJTIOUCH B 3Ty CXEMY.

KomnoHenTsl ¢ Tpems u 6onee COeAMHUTETbHBIMH Y3JIaMH JIOJDKHBI UMETh
paclo3HaHHbIE WIH OTMEYEHHBIE TOYKH COCAMHEHHS.

OYyHKIMOHHPOBAHUE BCEX OJIEMEHTOB YIPABICHHSA, MEPEKIOYaresiell |
HHIMKATOPHBIX YCTPOWCTB MOHKHO OBITh OMNPEAEICHO B COOTBETCTBHH C
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HaanucsIMu Ha obopyaoBanur. CHMBOJIBI BPALIATEIBHBIX YIPABICHHN TOJIKHBI
ObITH OTMEUECHBI CTPEJIKOM YKa3bIBAIOIIICH BpallicHHE Baja MO YacOBOM CTPeJIKe MpH
0030pe ¢ paboTaromero KOHIa

Pene Bcernia 1onHbI OBITH TIOKA3aHBI B OTKIFOUEHHOM COCTOSIHHH.

11.3.3 Cnucok KOMIIOHEHTOB

Crnuckyn KOMIIOHEHTOB HOJDKHBI OXBAaThiBAaTh PETHCTPALMOHHBIN HOMEp H
crieu(pUKAIMIO JUT KaKAO0r0 KOMIIOHEHTA.

11.3.4 PacnionosxeHre KOMIOHEHTOB

Ueprexn pacrionokeHus KOMIIOHEHTOB OyAyT MOKa3bIBaTh MECTONOJIOKCHUE
KOKIOTO OTHEJNBHOTO KOMIIOHEHTA, HCHOJIB3YEeMOro B TICUATHOM y3Ji€ WM
CMEHHOM OJIOKE, MMEIOIIETO CBOI PETUCTPAIMOHHBIN HOMEpP Ha CXeMe, o0mmue
CBEICHUS M JICTAIH O MOJIIPH3AIMH, TIPH UCIIOIb30BaHHH.

11.3.5 CrpykrypHBIE CXEMBI

CrpyKTypHBIE CXEMBI C CUMBOJIaMH, cooTBeTrcTBytomuMu [10], [15] momxabr
yKa3bIBaTh Ha MOTOK HH(OPMALIHH MEXIY OMO3HABAEMBIMH YaCTAMH CHCTEMBI.

11.3.6 CxeMsbl 2NeKTpUUeCKUX COeTHHEHHI

CXeMbl 3JIEKTPUYECKUX COSAMHCHWH W TPOBOJKHA JIOJDKHBI  YKA3bIBATh
COOOIIICHAE TIPOBOJIOB MEXKAY €IWHHIIAMH BHYTPH 3aMKHYTHIX MPOCTPAHCTB
00OpyIOBaHMS W  TPEAOCTABJICHHBIX CIOY)XO (T.e. yCTpOiMCTBA NHMTaHWS,
pacnpenesieHAe, aBapHiiHbIe YCTPONUCTBA M T. 1. ).

11.3.7 Cxema Mex>1eMEHTHBIX COeTHHEHHUIH

CxeMBl ¥ OUarpaMMbl MEX3JIEMCHTHBIX COSIHHEHHi MOJKHBI YKa3bIBaTh HA
HEOOXOIMMBIC COSIUHEHHA MEKIY 3aMKHYTHIMH MPOCTPAHCTBAMH O00OPYIOBAaHHS U
BCE €IUHUITBI COCTMHEHHBIE ¢ 000PYIOBAHNEM BHEIIHUMH KaOeIAMH.

OHH TaKKe IOJDKHBI OMPENENATh THIhI KaOemnei, UCTOMb3yeMbIX I STHX
COCAMHEHUN M CIeLMaibHbIE YCTPOMCTBA MO OTCOSAWHEHHIO HJIH CHCHHAILHBIE
MPOBOJA JJI1 YMEHBITICHUST BMEIIIATEITECTRA.

11.3.8 YepTexwu mo 060py10BaHHIO

UYeprerkm 1no  00OpyIOBaHMIO JOMKHBI  YKa3biBaTh Ha  IUIAHUPOBKY
000pyIOBAaHUS, YCTAHOBJICHHOTO HAa TOABECKA M KACCETHI, HA PaCIOJIOXKEHHE
OMOKOB W TMOJAOJIOKOB BHYTPHM 3aMKHYTOTO TIPOCTPAHCTBA MW OCHOBHBIC
MEXaHMYECKUE XapPAKTEPUCTUKU BCeX OOKCOB, IIOABECOK, KAaCCET, CMEHHBIX H
MEYATHBIX Y3JIOB.

12 UcnpiTaHuA

12.1 Kareropuu ucnprranmii

CyniecTByeT TpH KaTETOPHUN UCTIBITAHWH:

- TumoBbIe HCTIBITAHKA,

- KonTponbHbIC UCTTBITAHUS,

- Hccnenosarenbckrie UCTIBITAHUS.

Bo Bpemsa mnpoBeaeHus TeHaepa, MOTPEOHTENh MOXKET WACHTH()HITUPOBATH
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M060€e HCTIBITAHHE COTTIAaCHO A0roBopy (cMm. . 10.2).

[TnaH wWcnbITaHW JOJDKEH OBITh COCTABJIEH HM3TOTOBUTENIEM HApsAy Co
CIHCKOM BCEX MCIBITAHHI [T BHITOIHEHUS U HX CTIeH(PUKaLAMY.

Bo BpemMs mpoBeOeHHA TUIOBBIX M  KOHTPOJBHOBIX  HMCIBITAHMIA,
obopynoBanie MODKHO pabOTaTh HMCHPAaBHO M HE TPOWU3BOIMTH BHIPAGOTKY,

OTJIIMYHYIO OT €10 CHCIII/Id)I/IKaL[I/II/I.

IIpumeuanue: Tak kak HEKOTOpbIE MCIBITAHUS, YKa3aHHbIE B COTNAIIEHHH MOTYT
OBbITH JOPOTOCTOSIIMMH, KeJIaTeNbHO MPOU3BOUTH TONBKO CaMble HEOOXOAUMBIE MCIIBITAHUS.
IToTpebuTenb MOKET W3bSBUTDH KelaHWe MPUCYTCTBOBaTb M MPOBEPUTH PE3YJLTAThI JIEOOOTO
HCTBITaHus. MepornpusTHa N0 3TOMY MOBOAY JAOJKHBI CONEPIKATHCS B KOHTPAKTE.

12.1.1 Tunoswkie ucnBITAHUA

TunoBsle HCHBITAHUA JOJIKHBI IMTPOBOAUTLCA AJIA NOATBEPKACHHUA TOIrO, 4YTO
MPOAYKT COOTBETCTBYET OINPEAEIIEHHBIM TPEOOBAHHUAM.

TunoBbie HCIIBITAHUS JOJHKHBI TIPOM3BO/IUTHCA HA €MHHAYHOM 000pPYIOBAHHH TIO
OTPEICTICHHOMY TUTAaHY M TEXHOIOTHUECKOMY MPOLIECCY.

Ecim cMOHTHPOBaHHOE 00OPYAOBAHUE, HIIH YaCTh €T0, IIOYTH COOTBETCTBYET
paHee WCHBITAHHOMY OOOPYHOBAHHIO, WM3TOTOBHTEIb MOXET MNPEAOCTABUTH
cepTUUKAT TPEABIAYIIUX HCIBITAHUN, KOTOpbi€ MJOJDKHBI OXBaTBIBATh TIO
KpaiiHel Mepe HCITIBITaHHs, YKa3aHHbIE B JAHHOM cTaHJaprte. B Takux ciydadx Her
HEOOXOAMMOCTH B TIOBTOPHOM TPOBEACHWM 3THX HCIBITAHUH HAa €JIMHULAX Ha
PacCMOTPEHUH, TI0 COTJIAIIEHUIO ¢ MOTPEOUTENEM.

HexkoTopble U3 3TUX UCIBITAHUA MOTYT BPEMs OT BPEMEHH MPOBOIUTHCA HA
o0pa3max, B3AThIX U3 TEKYIIETO MPON3BOICTBA WU MOCTABOK, B COOTBETCTBHH C
COTTIAIIICHAEM MEKAY MMOTPEOUTENIEM W M3TOTOBUTEIIEM, JUTA TIOATBEPKICHHA TOTO,
YTO KAQUeCTBO MPOJIyKTa OTBEYACT YCTAHOBJICHHBIM TPEOOBAHMSAM.

[Ipu sTOoM, moTpeOUTENs MOXKET TPeOOBATh OT M3TOTOBHUTENSA MOBTOPEHHSA
THUTIOBOTO MCTIBITAHUA MOJHOCTBIO WJIM YaCTUYHO, KaK CIIEAYET HIKE!

- H3menenns o0OpyHOBaHWA, MMEIONIME BEPOATHOCTh BO3ICHCTBHA Ha €ro
(bYHKIIMIO WJTH METOA SKCILTyaTalliH,

- HM3meHeHMe  HampsSHKCHWE  TUTAHWSA, YCTAaHOBJICHHOE BO  BpeMs
KOHTPOJIBHOTO UCTIBITAHUS,

- Bo3o0OHOBIeHHE BEIPAOOTKH TIOCIIE TIEPEPHIBA OOJICe UEM B ITATH JIET.

- H3meHeHHne Npou3BOACTBEHHOTO YUacTKa .

12.1.2 KoHTpOIBHBIEC UCTIBITAHUA

KoHTponbHbIE HCTBITAHUS MPOBOIATCA IS TOTO, YTOOBI YOCTUTHCS, UTO
KauecTBa MPOLYKTHBHA COOTBETCTBYIOT TEM, YTO OBLIM IPOBEPEHBI BO BpeMs
TUIOBOTO  HCHBITaHUA. M3roToBuTens [JOKEH TPOBOAMTH  KOHTPOJIbHBIE
WCTIBITAHUA Ha BCEM 000pYI0BaHUH.

12.1.3 HUccnegoBaTenbCKie UCTIBITAaHHS

Uccnenoarenbckue WCIIBITAHUsT  pa3paboTaHbI IUTS TTOJTYUEHUS
JOTOJTHAUTENbHOW  WHGOPMAIMM  OTHOCHUTEIBHO  JOTOJIHHTEIBHOM  PaboTHI
3NIEKTPOHHOTO 000pPYIOBaHUA BEIXOAAIICH 32 PAMKHU YCTaHOBJIEHHBIX TPEOOBAHHIA.
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OHu 10/KHBI OBITH 3aTPEOOBAHBI M3rOTOBUTEIICM WM NOTPEOUTETICM W JOJDKHEL
OBITh YKa3aHBI B JIOTOBOPE.
PesynmpraTel mccneIoBaTENbCKUX WCHBITAHMA HE MOTYT MCHONB30BATBCA Kak

OCHOBaHKE [T OpakoBaHusA 00OPYIOBAHKS HITK MOBJICYb 33 CO00M mTpadbl.
I1 puME€YaHUE€: OTH HUCIBITAHUS HE OIMUCAHbI B JJAHHOM CcTaHnapre.

12.2 Cucox HCnBITAHHI
B Tabmmurie 2 yka3zaH CIHCOK TAMOBBIX W KOHTPOJIGHBIX UCTIHITAHUH TS
31ICKTPOHHOTO 000pYIOBAHHUA.

Tab6muma?2. IlepedeHb HCIBITAHAM

Ne  |HcmeiTanue Tunoso | Kontp | [logmyskr
e OJILHOC
1  |Bu3yanapHBIH OCMOTP * 10.2.1
2  |DOKcmayaTalMOHHbIE UCTIBITAHKS * 102.2
3 |HcnslTaHnue OXJTAKIAOIIER CITOCOOHOCTH * - 1023
4 |McnoelTaHue Ha KapOIpPOYHOCTh * - 1024
5 |HMcmeITaHHe HArPeBOM BO BIAKHOH cperie - - 10.2.5
6 |HcnopiTanue Ha W30BITOYHOE HAMPSHKCHUE, * - 10.2.6
Tepenabl HaPsKSHUS 1 3JIeKTPOCTaTHYSCKHIA
7 |HMcmeiTaHue HA MOABEP)KEHHOCTH BDEMEHHOMY * - 102.7
8 |McoeiTaHue Ha MOIBEPKESHHOCTD - - 10.2.8
9 |HcnslTanne W30JISIHI * * 10.2.9
10 |McmeiTanue B CONEBOM TyMaHe - - 10.2.10
11 |McmeiTanue Ha BUOpaLMIO B yIaPOIPOYHOCTh * - 10.2.11
12 |McmeiTaHne HAa BOJOHETIPOHUIIAEMOCTb - - 10.2.12
13 |CHATHE MOKa3aTeneit Harpy30K 000PYAOBaHUS - - 10.2.13
14 |HMcmeiTaHne XpaHSHUS MTPU HAZKUX - - 10.2.14
VCrIOJIHEHHE UCTIBITAHUI OTMEYEHHBIX 3HAKOM "*" sBsieTcst 00s3aTebHBIM.
HcnonHeHne NCHBbITAaHUH OTMEUEHHBIX 3HAKOM "-" COIJIaCOBBIBAETCS C JOTOBOPOM MEKAY
HOTpeGI/ITeJ'[eM U1 U3TOTOBUTECIIEM.
CHOCKA 3 [lns1 mpoBeAeH s 3THX UCTIBITAHUI TeMIlepaTypbl OKPY KarOILell Cpenbl JOJDKHA
ObITh 25 °C £ 10 °C.

12.2.1 BusyanbHbiii 0cMOTD

BusyanbHBIi OCMOTP [OJDKEH TPOBOJAMTHCS U1 TapaHTHH TOTO, 4TO
KOHCTPYKIMA OOOpYIOBaHHSA AOCTATOYHO MPOYHAS M OTBEYAECT YCTAHOBIICHHBIM
TpeGOBaHMAM, HACKOIBKO BO3MOXKHO OBLIO 3TO YCTAaHOBUTS.

BusyansHbIfi 0CMOTP JOJDKCH MPOBOMUTHCS TOCIE TPOBEACHUSA THUIIOBOTO
UCIIBITAHMS, [UTS TIPOBEPKK HA HAIMYHE TIOBPEXKICHHUHN ITOCIE UCTIBITAaHUH.
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12.2.2 OKcIuTyaTalOHHbIE HCITBITAHHSA

M3meperus TODKHBI IPOBOAUTHCA TIPU TEMIIEPATYPe OKPYIKAFOIMIETO BO3AyXa.

OKCILTyaTallMOHHOE HMCITEITAHNE I THIIOBOM HPOBEPKH JO/DKHO COCTOSATH M3
KOMIUIEKCHEIX ~HM3MEPEHHH  XapakTepHCTHUK 00OpYyJOBaHWs ULl MPOBEPKH
COOTBETCTBHA PabOTHl OIPEAENCHHOTO O0OPYIOBaHWA €ro (YHKIIHOHAIBHBIM
TpeOoBaHMAM, BKIOUas JOOble 0coOble  TPeOOBAaHWSA  WHIMBHAYAIBHON
crenuduKaImy 1 o01Iue TpeOOBaHMS ITOTO CTAaHIAPTA.

OKCIUTyaTaIIOHHOE HCIBITAHUE IV KOHTPOJBHOW MPOBEPKH AOMKHO OBITh
TaKUM XK€, KaK U 1 THIIOBOH MPOBEPKH, HUCKIIOYAA HUCHBITAHUC Ha TECPCPBIBLI
IIUTAaHWS ¥V ACTIBITAHNE Ha N3MEHEHHS HAIIPSDKEHUS OTTHCAHHBIX HIKE.

Ecnn He cormacoBaHo oco00, 3TOT THII MCIBEITAHHE JOJDKEH BKJIHOYATH
CIIEZYIOIIEE.

a) HMcnbiTanue Ha M3MEHEHUs] HAPSKSHUA

O6opynoBaHwe ¢ MUTAHAEM OT MOCTOSHHOTO TOKA:

HcnobiTanus  [OMKHBI — HOPOU3BOOUTBCS A HPOBEPKH  HOPMAIBHOTO
(hYHKIMOHMPOBAHUST TP HOMHHAIBHOM CETEBOM HANpsHKEHHH W NPH 3aJaHHBIX
BBICOKHX W HU3KHX TIpCOcCIax.

O0bopyaoBaHAe ¢ MUTAHIEM OT HEPEMEHHOTO TOKA.

HcnobiTanus  MOMKHBI  HOPOM3BONUTBCS A HPOBEPKH  HOPMAIBHOTO
(hYHKIMOHMPOBAHUS TIPH:

1) HOMWHAIBFHOM HAIMPSHKCHAH M YaCTOTE,

2) BEICOKMX UM HH3KHX [peIeliax HampsDKEHHS H YacTOThl BO  BCEX
KOMOWHALIAAX.

6) McnrlTanne Ha IEPEPHIBEI MATAHMS
IlpuMmedaHue: DTH UCIBITAHWS HE NMPHMEHHMBI B Cllydae IepepbBoB kiacca Sl
coryacHo m.m. 5.1.1.2.

HcnpiTaHus JOMKHBL TIPOBOAUTHCS TP HOMHHATEHOM HATPSKCHUH.

BxogHoe Hanpspkenune o60OpyIOBaHMA NPH NPOBEACHUM HCIIHITAHHA JIOJDKHO
OBITH TIPEPBAHO HA OTpPeAe/ICHHOE BpeMsl COrJIacHO Kiaaccudukauu B .. 5.1.1.2 u
m.1. 5.1.3 mo oGcToATENECTBAM.

OO6opynoBaHye NOMKHO MPAaBHIIBHO (PYHKIMOHHPOBATH 03 BMEINATEIIHCTBA
W HE0OXOIUMOCTH Iepe3arpy3Ke ONepaTopoM.

DT0 ucnblTaHWE MOHKHO OBITH MpoBeneHo 10 pa3 MPOHW3BONEHO, OXBATHIBASA
BCE PEIKUMBI PabOTHL.

Hamnpsoxerue 060pymoBaHus Ha BEIXOJIE TO/DKHO KOHTPOJIMPOBATECH BO BPEMs
HCIIBITAHUSA JUI HEOIMYIICHHUS CIyJaifHOH paboTsl.

B cnyuae mosiBiaeHWMS TPYINBl SIEKTPUYCCKH WIACHTHYHBIX CHTHAJIOB HA
BBIXOZIE, YeThlpe WK 20 % (cpaBHHUBAS, YTO OOIbIIE) W3 ITUX CHUTHAJIOB JIOJIKHBI
KOHTPOJIMPOBATECA.

Tam, rme obOopymoBaHWe TIOACOEOWHEHO K MEPBHYHOMY TATOBOMY
HaNpsHKEHUIO W HE TIMTACTCA OT MPOMEKYTOUHOTO aKKyMyJIATOpa, HCIBITAHHE
JOJDKHO TIPOM3BOIMTHCS TS CTUMYIMPOBaHus 3 (ekra nepephIBOB B IUTAHKH.
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12.2.3 HcnviTanus oxJaxmaromeii crmoco6HOCTH

Oro ucnerranue npooautcs B coorsercreun ¢ 'OCT 28199.

IleuaTHbiii y3en, cMeHHBIH OJOK, KacceTa HJIA PEIIETKA TOJDKHBI OBIThH
MOMEIIEHBI B TECTOBYIO KaOHHY 0¢3 HanpsAKSHHUS.

3HaveHUs TEMITepaTypsl yka3ansl B Tabmuie 1, OHM JOIDKHBI COOTBETCTBOBATH
KJTACCy, YCTAHOBJICHHOMY TIOTPEOUTEIIEM.

HcnbiTyemoe o0OpyaoBaHHE B TIEPBYIO Ouepenb, MHOCHE TEPMHUYECKOH
CTa0MNM3amiK KaMephl, AOJDKHO OBITh OCTaBJICHO B TMOKOE Ui COOCTBECHHOM
TEPMUYCCKOH CTaOMIHM3aIMK Ha JIOCTATOYHO NONToe BpeMs. B kaxkmom cirydae,
ATOT NEPHOJ HE JOJDKEH NPEBBIIIATH 2 1acOB.

B koHme »sToro mepwoma OOOpPYAOBaHHME ~CIIEAYeT 3amyCTHTh W
9KCINTyaTanuoOHAAS IPOBEPKA JIOIDKHA MPOJOJDKATHCA MPH HU3KOH TeMIeparype.

ITocne BoccTaHOBIIEHHS KCINTYaTAlHOHHYIO IPOBEPKY HY>KHO IPOBOAMTH TIPH
HOPMAaJIbHON KOMHATHOM TEMIEPATYPE.

TpebGoBaHUA K NPOXOXKACHHIO UCTIBITAHUS:

- He nomxHO OBITH TOBPEIKICHHIH,

- DOKcIulyaTalMOHHAsh OPOBEpKa He JOJDKHA  BBIABHTh  HHKAKHX
HapyUleHUA WM TMOBPEXICHWH, HE COOTBETCTBYIOIIUX ONpPEAETCHHBIM
JIOTTYCTUMBIM OTKJIOHEHUSIM.

Crenudukanus MCIBITAHUS JO/DKHA IETATH3UPOBATh KPUTEPHH PHEMKH.

12.2.4 UcnblTaHue Ha )KapoONpOYHOCTb.

Oro wucneitTanne npoBoautcs B coorBerctBuE ¢ [ OCT 28200, mpwm
€CTECTBEHHOUM BEHTWIALNY, €C/IM HE NMPEeNyCMOTPEHA MCKYCCTBEHHAS BEHTUIIALUSA
U1t 060PYIOBaHHUA.

3HaueHNe TEMNEPATyPhl I 3TOr0 WCTBITAHHUS 3aBHCHT OT TEMIICPATYPHOTO
Nana3oHa, YCTAHOBJIEHHOTO TOTpPEOHMTENleM ¥ TIPUPOIBI  HCIBITYEMOTO
obopymoBanua (cM. Tab. 1 mus gertaneif). B cnydyan Hanpmums KaOWHKH, PEINETKH,
KacceTbl, CMEHHOTO OJ0Ka WM I€YaTHOrO Y374, TeMIepaTypa NPHHAMACTCS
COIJIaCHO COOTBETCTBYIOIICH TeMIiepaType, AanHoi m. 4.1.2.

IIpeamoytuTensHO NMPOBOJUTH HCIIBITAHHE HA JKAPOIPOYHOCTh HAa MAJICHBKUX
¢$yHKUHOHANBHBIX ONOKax (HAMPUMEpP, MEYATHBIX Y3JaX, CMEHHBIX OJIOKAX HITH
Kaccerax), HO JIOJDKHA COOMIONATHCA OCTOPOXKHOCTh ¢  TEIUTIOBBIIEIIAIONINM
000pyIOBaHHEM, OHO JOJDKHO OBITH TIO HAPSIKCHUEM.

O6opynoBanue T1MOX HAMPEKCHHEM [MOMEHIAETCAs B  Kamepy, TaAe
TeMIepaTypa TOCTCTICHHO YBEIHYMBACTCS JIO YCTAHOBJICHHOH TeMIEPaTypsl
(cm. Boime). ITlocne crabunmzamiy TeMmmepaTypsl, 0OOpYyJOBaHHE CledyeT
OCTaBUTh HA O YacOB MW 3aTe€M OHKCIUIYaTallMOHHYIO MPOBEPKY MOKHO
MPOAOJDKATh NPH BBICOKOW Temmeparype. llocie mnpoBeAeHHs HCIBITAHUA
MOJKHO OXJaguTh OOOpYAOBaHHWE 1O TEMIICPATYPHl OKPYXKAMOUICH Cpemsl H
MPOJOJIKATH NANBHEHITYIO SKCIUTYyaTallHOHHYIO TIPOBEPKY.

IIpn Hanuuuu xaOWHBI, MPOBOAUTCA AONOJHUTENbHAS SKCILTyaTallHOHHASL
nposepka npu 10 MuHYTaX BRICOKOH Temnepatypsl (cM. Tab. 1 must metaneii).
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ITpu mpoBeeHAH UCTIHITAHKS, TEMIIEPATYPA JFOOBIX 3aJaHHBIX KOMIIOHEHTOB
JOJDKHA TIPOBEPATBCA UIA  TapaHTHH TOTO, YTO OHA HE TPEBBIIIAET
SKCIUTYaTAlMOHHEIX OTPaHWYCHWH WM OTPAaHMYCHMI, YCTAHOBJCHHBIX 3THM
ctangapToM. TpeOoBaHMUSA K IPOXOMK/ICHUIO HCTIBI TAHKS:

- He nomxHOo ObITh HApYIIEHHUI WM TOBPEXKICHWIA,

- He pomxHO OBITH pE3YNBTATOB, HE COOTBETCTBYIONMX JIOMYCTUMBIM
OTKJIOHEHUSIM.

Crenudukanns NCHBITAHUS TOJDKHA IECTATH3UPOBATh KPUTCPHH TIPUCMKH.

12.2.5 VcnpiTanke HarpeBOM BO BIIAXKHOM cpenie (UKITHYHOE)

TeMmeparypa ¥ BIaXKHOCTh BO3JyXa B TECTOBOHW KaOWHE HOJKHBI OBITH
YIPaBIAEMBIMHA M HY)KHO OOECIIEUNTh CPEACTBA I HENPEPHIBHOM 3alHACH STHX
3HAYCHUH.

Bona, momygeHHas OT KOHACHCAITHH BIIArH, JOJKHA U3BIICKATHCS U3 TECTOBOM
KaOHHBI H ee He CIIe/[yeT UCIOIb30BaTh.

Ecnm BO3ayx yBnakHAeTCA Pa3OpBI3TMBAHHEM BOIbBI, BOAA MOIDKHA HWMETh
MHHHUMAJIBHOE YAenbHOe conpotupienue 500 Q.m.

KnuMaTtrdeckne yciaoBUsS B TECTOBOW KaOWHE HOJDKHBI MOANCPKHUBATHCA B
KaKk MOXXHO PaBHOMEPHOM COCTOSHHHM (€CJIH 3TOro TpeOyeT LMPKYJSAuus) |
HCTBITyeMOe O0OpYAOBaHHE HE MAODKHO H3MEHATh 3TH YCIOBHA (B CIydae
TEIUIOBBIAENICHUA, NOIJIOIIEHUA BiIardk WIA JAp.) B HECOOTBETCTBHH C
YCTaHOBIICHHBIMH JIOIYCTHMBIMH OTKIIOHEHHAMH.

Hemp3s momyckars mpocavyuBaHMs KOHACHCAIIHOHHOW BOABI HAa WCIBITYEMOE
obopymoBaHue.

3TO UCIIBITAHKUE TOJDKHO MPOBOAUTHCH B cooTBeTcTBUM ¢ [[OCT 28216.

Hcnbityemoe o60pymOBaHHE HE JAOKHO OBITh MOJ HANPSHKEHHEM KPOME Kak
TIPH TIPOBEICHAH SKCIUIyaTallIOHHOMN IPOBEPKH.

Temmeparypa:+ 55 °Cu+ 25 °C

Yucnno ukios: 2 (3¢dekr pecnuparmu) Bpemsi: 2 x 24 u

IIpomeskyTOuHBIE  M3MEpPEHHUA.  SKCIUIyaTALMOHHAd MPOBEPKAa  TOJDKHA
TIPOBOMTHCS B HAUAJle BTOPOTO IIMKIIA (BO BPEMsT KOHICHCALIIH).

Ecmu kompeHcaluM He TPOM30MITIO B Hadajde BTOPOTO MHMKJIA (HHU3Kas
TEIJIOBAas WHEPLHs OMBITHOrO 00pasia), CKOPOCTh TEMIICPATYPHBIX H3MEHCHUIA
MOXeT ObITh yBeqW4eHa (HO He gomkHa mpesBbimare 1°C/min  npu
IOIAEPIKMBAEMOM CPABHUTEIEHOM YBIIAYKHEHUH).

Bossparienue x TeMIeparype OKpyKaromer cpeasl JODKHO POUCXOAUTh IPU
KOHTPOITUPYEMBIX YCIIOBHSX BOCCTAHOBIICHHS.

TIpoBepka 1 KOHEUHEBIE 3aMEPHI:

- HUcnbitanne momsiuun  (MenbiTaHWe HaOpsDKEHWS M UCIBITAHHME Ha
H3MEPEHHUE U30JLLINN ),

- DKcmtyaTanuoHHAs IPOBEPKa;

- BwugyanpHblit ocMOTp.

TpeGoBaHUs K MPOXOXKICHUIO TECTA!
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PesynbraTel  MpOBEpKH  M3ONIOMM W OKCIDTyaTAMOHHOH — MPOBEPKH
(pe3ynbTarel IOCNE NEPBOTO W BTOPOTO IMKIA) AOJDKHBI OBITH B TIpeAenax
rapaHTHPOBAHHBIX JOITYCTHMBIX OTKJIOHCHHIA.

12.2.6 VcnpiTanue Ha H30BITOYHOE HANPSLKEHHE, TIEPETIAIb HAIPSDKCHHS H
ANEKTPOCTATHYECKUH pas3psin

INponenypa ucnerTanus:

Kaxgoe wHcOBITyeMOe COEIMHEHHME DIEKTPUYECKOTO  000pyJoBaHUS,
COrjacHo TpeOOBaHMAM K H30BITOYHOMY HAIMPSIKEHHIO, ONPEJEIeHHBIM B 3.2, 1
TpeOOBaHMAM K NEpenagaM HANPSKCHHS W DJIEKTPOCTATHYCCKUM Pa3psaaaM,
OTIpe/ieNieHHEIM B 3.4, HOJDKHBI [0 O4€PeaH MOABEPrarbCsi COOTBETCTBYIOIIUM
TECTOBBIM KOJICOaHHAM, OTIPEICIICHHBIM B 3TOM ITOMYHKTE.

Kaxmoe coemuHeHHE MOMDKHO OBIT HWCMBITAHO, KPOME Cliydas TpPYIIBI
CHTHAJIOB, TJI¢ MUHHMAJIbHOE KOJIMYECTBO COSAMHEHHM JOJDKHO cocTaBmarh 20 %
WK YeThIpe (CMOTPSI, YTO GOJIBLIE) OT KOJMYECTBA COEAMHEHHH B rpymme. [ pynna
ompenensgerca Kak HA0Op BXOMHBIX W BBIXOAHBIX IemeH, SIEKTPHUECKH
HUOCHTUYHBIX. TecTUpyeMBIii oOpaszen JoibkeH OBITh BBIOpaH IJii OTOOpaskeHHs
Pa3IM4UE B PACIIONI0KEHUH M OJIM30CTH K UyBCTBHTEIBHBIM YCTPOHCTBAM.

MokeT OBITH HEOOXOAMMBIM JUIi HEKOTOPOro O0OPYAOBAHHUA Pa3PAOUTHC B
TOKOIIPHEMHHK IapaJUTCIbBHO COSTMHCHHBIH € WCMBITYeMBIM o0opynoBaHueM. B
TaKWX CIIy9asxX HATPy30UHBIC PE3WCTOPHI JOIDKHBEI OBITh HE MeHee ueM B 10 pas
0OJIbIIIC BHYTPEHHETO COMPOTUBIICHUS HCTOUHUKA MATAHKS B 000PYI0BaHHH.

12.2.6.1 13651TOUHOE HApSHKEHNE TUTAHUS

W365ITOYHOE HANPSHKEHUE TUTAHUS JOJDKHO FeHEPHPOBATHCS KAk

a) TpamenmeBuaHOE M30BITOYHOE HANPSKEHHE, KaK TIOKa3aHo Ha Puc 2;

6) U xak ajpTepHATHBHOE UCITBITAHIE, KaK 1MOKa3aHo Ha Puc 3.

ToasipHOCTS AMATPaMMBI HCIIBITAHUS JO/DKHA OBIT TaKOW JkKe, KaK H Y
HaNpsDKEHUS CHUCTEMBl YIPABIEHWA, OHA AO/DKHA OBITh A0 M TOCIE BBEACHHA
TECTOBOW AUATPAMMEI.

Hanpsoxenue cienyeT U3MEpPATh OTHOCHTEIBHO BO3BPATHOTO TOTCHIHAJIA
HANPSDKCHUS CUCTEMBI YIIPABICHUS.

Kak anprepHatmBa K  BBIIEYKA3aHHOMY,  HM3TOTOBHTENE  MOMET
IEMOHCTPUPOBATh CITOCOOHOCTh O0OPYAOBAHHSA K CONPOTUBIICHUIO KOJIEOaHUAM
TIPY TTIOMOIIH BEIYUCIICHUS (C 0100peHus MOTpeOuTEeNs).

12.2.6.2 Tlepemanst

Awmutyna nepenanos (cM 3.4.2) momkHa ObITh CreHEPUPOBAHA U MCTIBITAHA!

a) b0 HCIIONB3YsI CXEMYy, MOKa3aHHyo Ha Puc 4, roe konebanne A —
00s13aTeNIbHO, TOra Kak kosiebanue B — BBIOOPOUHO;

6) b0 MCIIONB3Ys FeHepaTop u Koiebanue cormacHo [12].

JIst KaXK0T0 MCTIBITAHMA KoNleOaHwe TOKHO OBITh CreHEpHPOBAHO:

B) iuG0 OTHOCHTEIEHO BO3BPATHOTO TOTEHIIMAA HAMTPSKEHHUSA CUCTEMBI
YIIPaBIICHHS;

r) 60 MEIKTy BO3BPATHOTO MOTCHIIHANIA HAMIPSHKCHUA CHCTEMBI YIIPABIICHUA
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H 3a3eMJIEHHEM 000pYIOBaHHUA.

TTonspHoCcTh HCTIHITYEMBIX KoOJICOaHWH MOMkHA OBITh OJHOW M3 JABYX M
JOJKHA NPAMCHATBCA ¢ ABYMA BHAAMH HAIPSKCHHA CUCTEMBI YNPABJIICHHA —
MPUCYTCTBYIOIIUM U OTCYTCTBYIOIIUM.

Tam, rae wucnbiTyeMoe KkoneGaHWE BBEOEHO C IPUCYTCTBYIOLIMM
HAMPAKCHAEM CHUCTCMbI YripaBJicHUs, CenyeT CO34aTb YCIIOBHA pinIb:
MPEIOTBPALICHUA BHIOPOCa SHEPTUH MPH Niepenaie Ha3al B HICTOYHUK MUTAHUS.

HpI/I UCHOJIB30BAHUHU COCIUHAOLIUX (bHJ'IBTpOB, J0IyCTHMa amMIuimTyaa
KoJicOaHWii TIepenajioB TPH YCIIOBHH, 9TO KOJIEOAHHS MPOM3BEAEHBI TaK, Kak
YKa3aHO BHIIIE,

MO3K 310/98
I'eneparop Ry
xoseOaHms — -
HATPSDKCHASL 1 I
YposeHp
HAIPSHKEHUS

e

K ucnbityemomy
3EKTPOHHOMY
obopyaosaHuIo

&

-

PucyHok 2a — TecToBOE KostebaHue

YpoBcHB {pu) B
HAIIPSKEHHS gy ot ; it
0,5 g "
3
%]
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YpoBeHb IMpomomxurens | [Ipomomxwurens |[locnenosarens
HANPSHKCHUS Hoctb d HOCTE D HBIH PE3NUCTOP
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Pucynok 2 — [Tepenaj HanpsHKeHUS UCTOUHWKA MHUTAHUA
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Pucynok 3 — AnbTepHaTHBHOE WCTIHITAHAE 1 H3OBITOUHOTO HAMPSKEHUS
HCTOYHMKA IUTaHUA
3aps bl pe3nuctop (BHICOKOE 3HAYECHHE)

Tlepexnrogarenn

Hanpsoxenue K ucnertyemomy
MY 3aPsAIKEe 3 DIEKTPOHHOMY
obopvaoBaHmIO
0,5 R,<Rj< Rs
MOK 314/98

Pucynok 4a— TectoBas cxema

VpoBeHb HANPSHKEHUS

3

Pucynok 4b — Tecrosoe konebanue
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Koneban Tun YposeHb TIpomomxkur | [Tponomxurens | [locnenosarenbHbI
He HEHMCIPABH | HAmpsKeHH | empHOCTH d Hocth D 1 pesuctop Ry
AB 1800V 8400 |5 us 0,05 50 ps 0,1 100 £* 100
Surges v us 0,05 us us v, 1 us Q

Tam, rae ykazaHsl 6oliee BRICOKHE YPOBHH TIEPEAA0B YHEPTHH B 000PYIOBAHAHH HITH
CHCTEME, MTOJHOE CONPOTHBIICHUE NCTOYHHKA MTUTaHM i nepenaaa B 1800 B moxer
OBITH YMEHBIICHO 10 MHHHMAJIBHOTO 3HAUYEHUS B 5 .

Pucynok 4 — HcnbiTanue Ha nepenabl HAIPsUKEHUS B paspsijie KOHJIEHCATopa

122,63 TpebGoBaHus K HCHBHITAaHWSAM HAa W30BITOYHOE HANPSDKCHHE W
Tepenapl HAIPsHKSHU UICTOYHUKOB IIUTAHUA

B no6aBneHne K BBIIECKa3aHHOMY, MOTYT OBITh HNPHUMEHEHBI CIEAYIOLIHE
TpeOOBaHMSL.

Bo Bcex cmydasx, ypOBHM HAamnpsDKCHUN M TIPOAOJDKHTENBHOCTH WCTIBITAHUA
JOJDKHBI U3MEPATHCS TI0CTIE OTKIIOYEHUS TECTOBOTO T€HEpPaTopa OT MCHBITYEMOTrO
06opyIOBaHuUA.

Jns  yMEHBIIGHHS  WHAYKTHBHOCTH  3aMKHYTOH  HEemMA  JIFOGBIX
COCIUHAIONIMXCSA ~ INPOBOJOB  MEXKIy  TEHEpaTopoM W HCHBITYeMBIM
0o0OpyZIOBaHMEM, TNPOBOAA HE MOJDKHBI TPEBHIMATH 3 M W JODKHBL OBITh
CKPETUICHBI Ha MPOIOJKUTENBHBIX YIAaCTKaX MO BCEH JUTHHE.

JUti  Ka)Xaoro NPUMEHMMOrO — KoJNeOaHWs, HCHBITYEMOE OIEKTPOHHOE
000pyIOBaHHE AOJKHO IOJABEPraThCs IATH PA3HBIM YPOBHAM HANPSDKCHUS H
YCTAaHOBJICHHBIM MMOJIAPHOCTAM.

HaTepBan Mexay 1Mocie 0BaTeTbHBIMI IPHMEHEHUSIMH TECTOBEIX KOIeOaHmit
HE JIOJKEH NPEBBIIATh | MUHYTEL.

Bce TecToBRle KONEOAHHA JOMDKHBI MPHMEHATHCA K HCIBITYEMOMY
00OpyZIOBAaHMIO B y3JI¢ COCTUHEHHS BCEH TNPOBOAKH OOOPYHAOBaHHSA, Kak
ompeaeneHo B 3.4.1.

Bo BpeMs wucnbiTaHEI O00OpYZOBaHME [OJDKHO KOHTPOJIMPOBATHCS UL
00HapyKeHN: JMOOBIX HAPYIISHUH 1 HEHCIIPABHOCTEH.

TpeboBaHuUs K IPOXOXKACHHIO UCTIBITAHHS:

- He nomxHO GBITH HUKAKMX HAPYIIICHHIA;

- Tam, roe HCHONB3YIOTCS HEMHHEHWHBIC TOTIOTHTENH MEPEHANPIKCHAS
U TIOA@BIICHUSA TIEPENanoB, HY >KHO MPOM3BOAUTH TMEPUOIUUYECKHE TTPOBEPKH B
KOHIIE ITMKJIA HCUBITAHWH U1 MOATBEPIKJACHHS TOr0, YTO HE IIPOM30LLIO0
HUKAKUX YXYOIICHUH.

12.2.6.4 VcnibiTaHne HA SIIEKTPOCTATHUCCKUHN pa3psn

OTO HCHBITAHWE HODKHO OBITH IPOBECHO, TONBKO €CAH 00OpYIOBAaHHE
OTKPHITO I IOCTYIIa pabodeMy MEPCOHANY 1 NaCCaKUpPaM.

OOopymoBaHne NODKHO HAXOAWTHCA B UYeXJIe CO BCEMH IIOKPBHITHAMH,
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ChEMHBIMH TTAHEIAMH M 3a3EMJICHHCM.

Hcnerraamne momkHO ipoBoauThes B cootBeTcTBam ¢ CT PK M3K 62236-3-2,
Tab. 9.

12.2.6.5 YcnoBus pu UCTIBITAHUT

B nmoGaBneHWe K  BBINICCKA3aHHOMY, CJICAYIOIIHE YCAOBHUS  JIOJKHEI
cO0TIOIaTHCS TP IPOBEACHNUHN HCTTBITAHHS.

Ucneityemoe o6opynoBaHue AOJDKHO OBITH YCTaHOBJICHO M TOJCOSIMHEHO B
COOTBETCTBHH C OOBIYHBIMH TPEOOBAHUSAMH K YCTAHOBKE.

Hcnbityemoe 00opymoBaHHe MOKHO OBITH TIOACOSTUHEHO K 3a3e€MIICHHIO B
COOTBETCTBHH C CHEUM(PHUKALMAME MO yCTAHOBKE, ONPENEIICHHBIMHA H3rOTOBUTENIEM.
3ampenieHo MPUMEHATH JOTIONHUTENbHOE 3a3emiicHne. COeIMHEHNE BCEX Y3JIOB
3a3eMJIEHHS JOJKHO 00ECIICUNTh KaK MOKHO MEHbIIE HHIAYKTHBHOCTH, BO3MOMXKHOMN
MIPU AAHHBIX 0OCTOATENBCTBAX.

12.2.7 UcnipiTanne Ha MOABEPKEHHOCTh BPEMEHHOMY TTOPEIBY

OTO HCHBITAaHHE TMO3BOJACT CTUMYJIHPOBATh MPOBOJHYIO CIOCOOHOCTH
JIEKTPUYECKOTO  W/WJIM  MAarHATHOTO  TOJied  COCAMHSAIONIMXCA  C
BXOJHBIMH/BBIXOAHBIMA CXeMaMH W/HMIIA JIMHUSMH [MHTAHUAS HCIBITYEMOTO
000pyaOBaHUS.

Bce wWcmbITAHUSA JOJDKHBI  TIPOBOJAMTHCS TPH  COCTOSHHUHM  HCIIBITYEMOTO
o0opymoBaHus, OJIM3KOM K COCTOSHMIO TIPH YCTAaHOBKE, BKJIFOUAs COOOMAIONIYIOCS
TIPOBOJKY M COTJIACOBAaHHBIC OOPBIBHI Lenu. OO6Opya0BaHME TOJHKHO HAXOIUTHCS B
yexjie, CO BCEMH TOKPHITHAMH M CHEMHBIMH TMaHEIAMH, €CIH TOJIbKO He
COIJIACOBAHO C MOTPEOMTENIEM HHAYE.

Ecmu mpoBoaa, Benynmwe BHYTPh B U3 000PYH0BaHUS, HE ONIPEAETICHBI, JOJDKHA
WCTIONTF30BAThCA HE3ANWINICHHAs. TPOBOAKA M OHA JOJDKHA OBITh OTKPHITOH st
BO3JICHCTBHS 3JIEKTPUYCCKOTO/MAarHMTHOTO TIOJII HA PAacCTOAHHM 1 M OT TOYKH
COC/IMHEHUS C HCIOBITYeMbIM oOopydoBaHueM. (DHU3NYECKOE PaACMOIOKEHUE
000pyIOBaHHUS JOJDKHO OBITH 3aPETHCTPUPOBAHO, BKITIOYAsA MAPLIPYTHl MPOBOIKH.

Hcmeitanve J0mKxHO npoBoauThed B cootBercTBHE ¢ CT PK MOK 62236-3-2,
Ta6. 7 u 8. [l mpsimoro coeauuenus, cM. Puc. 8 wimm Puc. 10 [12].

Il KoHAEeHCAaTOPHOTO coenuaeHus, cM. Puc. 9 [12].

12.2.8 HcmoeiTaHue Ha BRICOKOYACTOTHBIE TIOMEXHU

12.2.8.1¥icnpiTaHre Ha MOABEPIKEHHOCTh BHICOKOYACTOTHHIM IIOMEXaM

Bce wcnbITaHHS IOJDKHBI  TIPOBOIAMTHCS TPH  COCTOSHHH HCIBITYEMOTO
obopymoBaHust, OJIM3KOM K COCTOSTHHIO TIPH YCTaHOBKE, BKJIIOYAs COOOIIAIOLIYIOCS
MPOBOJKY M COTJIACOBAHHBIE OOPBIBBI LIETIH.

OGopymoBaHHe MODKHO HAXOMUTHCS B UEXJIE, CO BCEMH MHOKPHITUAMH H
ChEMHBIMH MAHEJISIMHE, €CJTH TOTHKO HE COTIIACOBAHO C MOTpeOUTENeEM HHAYE.

Ecmu nmpoBoza, Beaymme BHYTPh B W3 000pYI0BaHKA, HE OTIPEIEIICHBL, T0JDKHA
MCIIONB30BAThCSl HE3AIMMIIEHHAS MPOBOJKA W OHA JOJDKHA OBITH OTKPBITOM I
BO3JIEHUCTBUS HJICKTPHYESCKOrO/MAarHUTHOTO TIOJIT HA PAcCTOAHMK 1 M. OT TOYKH
COCIMHEHUS C HCIBITYeMBIM 00opymoBaHveM. DU3HUECKOE pacloOKEHUE
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000pymoBaHHsI JOJDKHO OBITh 3aPETMCTPHPOBAHO, BKITFOUAS MAPIIPYThl MPOBOIKH.

JIns KOHIYKTHBHBIX ITOMEX, BBI3BAHHBIX PaanodacTOTHBIM mosieMm, cM. CT
PK M3K 62236-3-2, Tab. 7 u 8.

s m3nyyaeMbIX TIOMEX, BBI3BAHHBIX pamuodacTtoTHhM moneMm, cM CT PK
MDO3K 62236-3-2, Tab. 9

12.2.8.2 Tect Ha BbIAEICHHAE BHICOKOYACTOTHBIX TIOMEX

Bce wcnbITaHWS JOIDKHBI MPOBOAMTHCS TIPH  COCTOSHUM  HCITBITYEMOTO
00opymoBaHusi, ONIM3KOM K COCTOSHHIO TPH YCTAaHOBKE, BKITFOUAsA COOOIIAIONIYIOC
MPOBOAKY M COTJIACOBAHHEIE OOPHIBHI LETIH.

OOGopynoBaHre AOJDKHO HAXOAWTHCA B YEXJIE, CO BCEMH MOKPBHITUAMH H
CHEMHBIMH MAHEIIIMH, €CJTH TOJIKO HE COTJIACOBAHO C MOTPeOUTEIeM HHAYE.

Ecmu mpoBoza, BemyIye BHYTPS U U3 000PYI0BaHHS, HE ONPEICIICHBI, TOJDKHA
WCIIONIB30BaThCs HE3AIIMINEHHAS IMPOBOIKA, OHA OJDKHA OBITh OTKPBITOM s
BO3IEHCTBHUS 3JIEKTPUYCSCKOTO/MArHUTHOTO TOJNII HA PACCTOSHAM | M OT TOYKH
COSMUHEHHS C HCIBITYyeMBIM 00OpymoBaHueM. OuU3HUECKOe PpacIoiiOKEeHHE
000pyIOBaHus JOIDKHO OBITh 3aPErUCTPHPOBAHO, BKIIFOYAs MAPIIPYTHI HPOBOJIKH.

O6opyaoBaHue MAODKHO OBITh TMPOTECTHPOBAHO B COOTBETCTBHH C
tpeboBanuamu, onpeneneHHpMu B CT PK MOK 62236-3-2, Ta6. 4,5 u 6.

12.2.9 VcnpiTaHne H30JIAITAN

Ileap 3TOTO HCHBITAHHMS — YOSOMTHCA B TOM, YTO MOHTaXX KOMIIOHCHTOB, WX
METAIMYECKUX COCIMHEHHUH W OOIIMBOK, a TAK)XE MapIIPyThl MPOBOJIKH M JIMHUH
MEYaTHBIX IJIAT, HE PACIONIOKEHbl CJAMOIKOM ONM3KO K  OKPYI)KaroIUM
MCTAUVIMYCCKUM YaCTAM HUIJIU erl'IJ'IeHI/IHM.

Bno6aBok, WCHbBITaHHE TO3BOJMT COMOCTABUTH TPEPHIBAHHA HA CXEME C
TpeOOBaHHUAMH 110 T'aJIbBAHNUECKOMN pa3BszKe.

HcnbiTanre MoxeT OBITh IMPOBENCHO HA MOJTHOCTHIO COOpPaHHBIX YaCTAX
obopynoBaHWsT W/WNMM HAa BCEM OOOPYIOBAaHMHM B 3aBHCHMOCTH OT 00beMa
3amnaca.

UcnbiTanue COCTOUT W3 [BYX 4YacTed, HWCHOBITAHWE HA CONPOTHBICHHE
M3OJBIIMY  (BBHITIONTHSIETCA O W TIOCTE WCIBITAHMA HANPSDKCHWS) M HCIIBITaHHA
HaPAKEHUA.

HcnbiTanve Ha CONMPOTUBIICHUE U3OJISIIUM W UCTIBITAHUE HANPSHKEHHS JOJIKHBI
MIPOBOJTUTHCS HA OJHOM U3 ABYX OOBEKTOB!

a) WHAMBHIYaJbHBIE KACCETH W/WJIM MEYATHBIC Y3JIbl, 4 TAK)KE PEIIETKH H
kaOuHbI 0€3 KacCeT U MEYATHBIX Y3JI0B;

0) YKOMITJICKTOBAHHBIE PEIIETKH M KAOMHBI CO BCEMH KaCCETAMH H MEYaTHBIMH
mIaTaMu.

Tam, raoe TpeOyercs rajabBaHHUYecKas HW3OJALMA, CIEAYET B3SATh 3aMephl
3HAQUEHHWH M3OJIAIMH, 3aT€M HY)XXHO IPUMEHHTb TECTOBBIE HANPSIKEHHS MEKIY
JIByMsI CTOPOHAMH W30JIUPYIOMIETo Oaphepa.

3ateM UCIIBITAHKUE HA COTPOTUBJICHHE W3O0JISIAN JOJKHO OBITh MOBTOPEHO.

[Iponeaypa MUCHBITAHUA HANPSDKEHHS MOJDKHA OBITh OPraHM30BaHA TAKUM
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o0Opa3oM, 4TOOBl OTACNBHBEIC IETIH TIOABEPTaNCh MHHAMATHLHOMY KOJIHUYECTBY
MPUMEHEHUHN UCTIBITATEITFHBIX HATIPSHKECHUH H30IISAINH.

JIIs KacceT M TMeYaTHBIX Y3JI0B C OTKPBITBIMH METAITIMYECKUMM UacTAMH,
pamMaMy WM TEPEIHUMH TAHEISAMH, WINA )K€ METAUNIMYECKUMHU KPEIUICHUAMH, K
KOTOPBIM €CTh JOCTYN M JIi KOTOPBIX MOXKET MOTPeOOBATHCS TalbBaHHMUYECKAs
M30/IALMUA, MCIBITAHWE JOJKHO MPOBOJUTHCA MEXKIY BCEMH 3aMKHYTBIMH
COCIUHEHUAMH W STUMH METAJUTMYECKUMU YACTSIMH.

Ecnu ucnpiTanre M30M0WAW MPONIIO KaK 9acTh KOHTPOJIHHOTO MCIIBITAHUS,
TOrJa HET HEOOXOJAMMOCTH B €ro IMOBTOPHOM TMPOBEAECHHWHM NPH THUIOBBIX
UCIIBITAHHUSAX.

1229.1 HcnpiTanue Ha COMPOTUBIICHAES H3O0JISALHA

HcnpiTanne Ha CONMPOTHUBIICHUE M3OJSIMH JOJDKHO TipoBoauThes npu 500 B
MOCTOSAHHOTO TOKA Y 3HAYECHHUS TOJKHBI 3alTHCHIBATHC.

3TO UCTIBITAaHNE AOJDKHO MOBTOPUTHCA TIOCIIE HCTIBITAHKUA HATIPSHKCHHAS.

TpeboBanus K MPOXOKACHHUIO HCTIHITAHUA:

He nomxHO GBITH OLYTUMOTO YXYIIIEHHS OT MEPBOHAYAIBHBIX U3MEPEHHH.

12.2.9.2 UcnpiTanne HanpsKeHUSA

I'ne BO3MOKHO, TOJKHO MCTIONB30BAThCA HANPAXKEHHE MOCTOSIHHOTO TOKa B
50 wmm 60 I'u. Ecnu 3170 HempuMEHUMO, JOJIKHO HCIONB30BAaThCSA 3HAUCHHE
HaIPAKEHUA MOCTOAHHOIO TOKA, COOTBETCTBYIOLIECE BHICILEH TOUKE HANPSKCHUS
MTOCTOSTHHOT'O TOKA.

HcnbiTatensHoe HaMpsykeHWE JOMKHO JOCTHTATBCS IYTEM TIOCTOSTHHOTO
YBEJIMYCHUS aMIUTMTYAbl HANPSKEHUS 0 YPOBHSA UCTBITATENBHOIO HANPSKEHUSA
Y TIOJAEP)KUBATHCS HA ONPEACTICHHOM YPOBHE B TeUEHHE 1 MUH.

HomunanmbsHOE HampspkeHWE TIOCTOSHHOTO TOKA Ha BXOAC WM TIEPEMEHHOE
HalpsOHKEHHE Ha BXOJE SABIACTCS pEIlAlomMM  (PaKTOpOM TIpH  ONpeeieHHH
WCTIBITATENILHOTO HAMIPYKEHUS.

3HavYeHNe CUHYCONIATBHOTO UCTIHITATETFHOTO HAMPSHKEHHS JOJDKHO OBITh

- 500 B ans 3HaueHnid HOMUHATBHBIX HAMPSDKEHUH TOCTOSHHOTO TOKA 10 72
B (uu 50 B nepemeHHOT0 TOKA),

- 1 000 B gns 3HaueHuii HOMUHAIBHBIX HANPSXKEHUH MTOCTOSHHOTO TOKA OT
72 B o 125 B (mmm ot 50 B 10 90 B mepemenHOro TOKA), M

- 1500 B m1a HOMUHANIBHBIX HANPsYKEHUH TOCTOSTHHOTO ToKa ot 125 B u no
315 B (umm ot 90 B o 225 B nmepemeHHOro ToKa)

3a UCKIIOYEHUEM TOrO, YTO BTOPHYHAS LTI JIEMEHTOB IHTAHMSA, KOTOpas
paboTaeT B ralbBaHUUYECKH M30JIMPOBAHHOM DPEXHUME, MOKET OBITh WCITBITAaHA IO
COOTBETCTBYIOILIMM TMOHW)KEHHBIM HAIPSKEHHEM. 1aM, TJie 4acTh 3JIEKTPOHHOTO
000pYyIOBaHU TaIbBAHUUECKU COEAMHEHA C LEMBbIO JICKTPONHUTAHMSA, 3T YacCTh
JIOJDKHA TIOABEPTaThCA TEM JKE UCTIBITAHUAM MPOYHOCTH WU3OJISIMH, UTO U 3Ta [EMb.

TpeboBanus K NPOXOKACHUIO UCTIBITAHHA:

He nomkHO NMpOMCXOAMTH IEKTPHUECKHX Pa3pPHIBHBIX MPOOOEB H IyrOBBIX
MOBEPXHOCTHHIX MPOOOEB.
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12.2.10 UcnipiTanue B COJEBOM TyMaHe

12.2.10.1 Conesoit pacTBOp

PactBOp /151 CONEBOro TyMaHa J0JDKEH OBITH TPUTOTOBIEH IyTEM PACTBOPEHHA
(50 = 1) rpammos xiopuma Harpusa (NaCl), kadecTBa YMCTOrO peakTHBAa B
JMCTHUTAPOBAHHON MM JeMHHEPaNTu30BaHHoi Boae s moimydenus (1 + 0,02) n
KoHewHOTro pactsopa mpu 20 °C; ecru ypoBeHs pH He GyaeT HaXOAUThCS MKy 6,5
u 7,2, pactBop OymeT 3a0pakoBaH.

12.2.10.2 IIpouenypa HCIBITAHAN

Bo BpeMs WCIBITAaHEA, TEMIIEpaTypa B TECTOBOM Kamepe MOKHA
To/IIepXKHUBaTheA Ha ypoBHE (35 +2) °C.

Temmeparypa pacTBOpa M BO34yXa [Uisi COJICBOTO TyMaHa JOJKHA OBITh TaKoH
ke, KaK U TeMIIePaTypa TeCTOBOM KaMepHl.

O6opymoBaHKE IOJIKHBI UCITBITHIBATECS B TAKOM BHZE, B KOTOPOM OHO OymeT
HCTIONB30BATHCS, T.€. 3AIMTHBIC YEXJIbI JOJIKHBI OBITh Ha MECTE U 00OPYIOBaHHUE,
M0 BO3MOXHOCTH, JOJDKHO HAXOAWTHCA B COCTOSHHUH DEabHBIX YCIOBHH
AKCILTyaTaLl|H.

TecroBas kabwHa JOKHA OBITH 3aKPBITOM M COJIEBOM pPacTBOp JOJKEH
HETIPEPHIBHO BIPBHICKMBATECA BO BPEMS BCETO HUCTIHITAHUS.

Ilepuon nomkeH OBITH

- Jna xiacca ST1: 4 4;

- Jna xmacca ST2:16 4;

- Jan xnacca ST3: 48 u;

- s xknmacca ST4: 96 4.

B xonIle wcmbITadus, 000pyIOBaHHE JOMKHO OBITh TIPOMBITO B MPOTOYHOM
BOJE B TCUCHHE 5 MHH, €r0 CIEIyeT OMOJIOCHYTh B JUCTHLUIMPOBAHHOH HIIH
JEMHHEPaJM30BaHHON BOJE, 3aT€M BBICYLINTH, YTOOBl HE OBLJIO Kamejlb BOABI H
XPaHUTH TPH CTAHTAPTHBIX aTMOC(HEPHBIX YCIOBHSX TECTOBOI 30HBI HE MeHee 1
yaca 1 He Oorree 2 9acoB.

ITocne 3TOrO ClleAyeT MPOBECTH BU3YAIBHBIN OCMOTP 000PYI0BaHUA.

TpeboBaHuA K IPOXOKIAEHUIO UCITBITAHM.

He momxHOo GBITH CEPBE3HBIX TTOBPEKACHIH.

JlomxHa OBITH TPOBE/ICHA YKCILTyaTallioHHas poBepka (cMm 1.3.8)

12.2.11 WcnpiTanre Ha BUOPAIMIO U YIAPOIIPOUYHOCTD

VYKOMILIeKTOBaHHBIE KaOMHA W peIIeTKa BMECTE C JOMOJHHTEIBHBIMHU
YaCcTSAMH M MOHT@XHBIMH YCTPOHCTBAMH (BKJIIOYAS YAAPOMOTIOIIAIONIHNE
YCTPOWMCTBA, €C/id Au3aitH 000PYyAOBAHUS IIPETyCMATPHBAET MOHTAXK TTOAOOHBIX
YCTPOWCTB) MOJKHBI OIBEPTHYTHCS HCIBITAHUAM, B OyOYyIIEM ONpeAeIeHHbIM
B CT PK M3K 61373.

12.2.12 UcnipiTanrie Ha BOXOHENMPOHULIAEMOCTh

Tak kak AJIEKTPOHHOE OOOPYNOBAaHHE B OCHOBHOM MOHTHPYETCA BHYTPH
MalliHBl WK B KOHTeMHEpax CHApyXW, HET HEOOXOAMMOCTH B IIPOBEICHHUU
WCIIBITAHMHA HA BOJOHENPOHHMIAEMOCTh, KPOME HCKITFOUHTCIBHBIX  CIIYUacB,

45



CT PK M3K 60571-2007

OIIpeIeIIAEMBIX TOTPEOUTENIEM 1 H3TOTOBUTENEM.

12.2.13 CoptupoBka 060py/IOBaHUS HUCIBITAHUEM HA HAIPY3KU

H3roToBuTeh MOXKET 3aTpe0OBAaTh MPOBEACHHUA COPTHPOBKHM HAa COOpaHHOM
000pyI0BAaHUH WM €r0 YacTH, ¢ HEIBI0 YCTPAHESHHUSA CKPBITHIX MMPOU3BOJCTBEHHBIX
necdexros.

OTOT MPOIECcC MOKET BKIFOYATE:

- paboTy npH OBBITICHHOH TEMIIEPaType;

- TEIUIOBBIC MUKIIMYECKHE HATPY3KH;

- BHOpAIHIO.

B otHOMIEHMH 00OpyMOBaHMS MO BOMPOCOM, BCE MPOLEAYPHI M HUCIIBITAHUS,
MPHMEHSIOIMECS K 000PY/I0BAHUIO, TOJKHBI OBITH COMTACOBAHEI BO BPEMs TCH/IEPA.

Hu oaHo w3 ycnoBwii, onmpeneneHHBIX MIA STOH NPOLEAYpPH HE IOIDKHO
MPEBHINATh YCIIOBHM OSKCIUTyaTalWd, OMPENENICHHBIX U1 00OpyOOBaHHA WK
CcOOPOUHOTO y3I1a.

12.2.14 VicnbiTanue HA XpaHEHWE PH HU3KOI TeMmeparype

Tam, rae obopyxoBaHue moABEpracTcs TeEMIIEpaTypaMm, 0omee HU3KHM UeM €ro
00bIYHAA SKCIUTyaTallMOHHAS TEMIIEpaTypa, MOKHO TPOBECTH WCIBITAHUE Ha
XpaHEHHE INPHU HU3KOH TeMmmeparype. OTO HCIBITaHHWE JIOJDKEH MPOBOAUTHCA B
cootserctBuu ¢ ['OCT 28199.

3HaUCHUE TEMIICPATYPHl Ul HWCHBITAaHUA OOMKHO ObiTh -40°C U mepuon
mpoBeIeHUs JomkeH ObiTh He MeHee 16 uacoB. [locne BOCCTaHOBIEHUSA, HYXKHO
IIPOBECTH IIPOBEPKY KauecTBa pabOTHI MPH HOPMATIbHOH TEMIEPAType BO3AyXa.

TpeOGoBaHMS K TIPOXOXKICHHUIO UCTIBITAHWSL:

- HE JOJDKHO OBITH HUKAKUX MMOBPEKICHHIA,

- TpoBepKa KauecTBa paboThl HE MOJDKHA OOHAPYXKHTh HMKAKMX cOOEB
WM Pe3yJNbTaTOB HE COOTBETCTBYIOIIMX OMPEACICHHBIM JOMYCTHMbBIM
OTKJIOHEHUSAM.

B croenmbukanuy HCHBITAHKMSA JODKHbI YTOYHATBCA BCe TpeOOBaHHA K
IIPOX0YKICHHIO.
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[1] 3axon PecrryOnuku
Kazaxcran

[2] TpaBuna PecmyGmuiku
Kaszaxcran

[3] MK 60077-1

[4] MDK 60297 (Bce
YacTH)

[5] MDK 60321

[6] MOK 60352-1

[7] MOK 60352-2

[8] M3K 60529

CT PK MOK 60571-2007

IMpunoxkenue A
(cnpasouroe)

bubtaunorpadus

O xenmesHOZOpPOXHOM TpaHcnopTe Ne 266-11 ot
08.12.2001 roma, wusmenenus Ne 414- II or
08.05.2003 roma, Ne 596-1I ot 09.07.2004 rona.

[IpaBuma TEXHWYCSCKOH OSKCIUIyaTAllMH IKEJIC3HBIX
IOPOT,  YTBEP)KACHHBIC TIPHKAa3oM MHuHHCTPa
TpaHcnopra ¥ KOMMyHHKanuu  PecnyOmuku
Kazaxcran ot 17.02.2000 roma Ne 109-1 IIPb-
756/1, ¢ W3MEHEHHWAMH W  JOTOJHEHHAMH,
HeceHHBIMH TpukazoM MT u K PK ot 30.10.2001
roga Ne 315-I, ¢ mononaenusmu ot 13.09.2006 roga
Ne 237

[Ipasuna g 060pyaOBaHUSA SJEKTPUUECKOM TATH.

MexaHudeckre CTPYKTYPBl IS 3IEKTPOHHOTO
obopymoBanus - PasMepsl MCXaHMIECKHX CTPYKTYP
cepuu 482,6 MM (19 mrotimos).

PykoBoxcteo mo au3aifHy W HWCHONB30BAHHIO
KOMIIOHCHTOB, IPCAHA3HAYCHHBIX JJIA YCTAHOBKHA HA
MAHEIAX C IEeYaTHOM pa3BOJKONM W INeyaTHbIMHU
cxeMami.

becneunoe coemunenue. Yacte 1. Becmeunoe
HaBuTO€ coeauHeHuHe. OOmme TpeGoBaHMs,
METO/TBI TECTUPOBAHHUSA H TPaKTHYECKHE
PYKOBOJICTRA.

Becneunoe coemmnenue. Yacty 2. bBecmeunoe
obxxumHoe coeauHeHue OOmmue TpeboBaHMA,
METOIBI TECTHPOBAHHUA it MPAKTAYCCKAE
PYKOBOJICTBA.

Crenenp 3ammThl, o0ecreunBacMas MPHITOKESHIAMA
(xon IP).
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[9] MDK 60605 (Bce uactu)

[10] MDK 60617 - DB:
2001"

[11] MDK 60850

[12] M3K 61000-4-4:1995

[13] M3K 61000-4-5,
[14] MDK 61082 (Bce
JacTH)

[15] MOK 61188-5 (Bce
YaCTH)

[16] MDK 61249

[17] MDK 61287-1

[18] MK 62278:2002

[19] KUCO 9000-3

[20] KCO 9002
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HcnbiTanue HAIEKHOCTH 000Dy JOBAHUSL.

I'padpraeckite CHMBOITBI A1 IMArpaMM.

HanpsnerHe IINTAHUA TATOBBIX CHUCTEM.

OnexrpomarautHasi coBmectumocts (EMC). Yactp
4. Metoapl ucnelTaHu# W wW3MepeHud. Pasnen 4.
Hcneitanne Ha  JIEKTPUYECKUN OBICTpBI
nepexomHbIi pexxiM. OcHoHOE n3ganue EMC.

OnexrpomarautHas cosMectaMocTh (EMC). Yacts
4. MeTonsl UCTIBITaHUM U W3MepeHuit. Pasnen 5.

Tloaroroska JAOKYMCHTOB, TPUMCHAEMBIX B
SJICKTPOTCXHOJIOTHUH.

IleyaTHple TIATHl U TEYATHBIE Y3JIBI. HHSaﬁH u
MIPUMCHEHHUC.

Marepuansl  And  NEYaTHBIX MIAT W APYTHX
COECTMHUTENBHBIX CTPYKTYDP.

IIpeobpasoBarenn  CHiBI, YCTAaHOBJIEHHBIE Ha
[IOJBHXKHOM COCTaBe.

Yacts 1. XapakTepuUCTHKH | METOBI
TECTHPOBAHUA.

[TpumeHenne Ha xene3Hoi popore. Creungukanun
W JAEMOHCTpalMsl  HA/EKHOCTH, TPHUTOAHOCTH,
peMoHTONpUrogHOCTH 1 Oe3onacHocT (RAMS).

YnpaBneHre KadecTBOM H CTAaHIAPTH 00ecTieUeHUs
kagectBa. Yacte 3. PykoBonmcTBa MO TpPHMEHEHHIO
HMCO 9001 mno paspaborke, I1OCTaBKe H
00CITy>KHBAHHIO IPOrPaMM.

Cucrembl kauecTBa. Moaenb 1m0 0OOECIEYEHHIO
KauecTBa B  TMPOWM3BOACTBE, YCTAaHOBKE W
00CITy ) KHBaHWH.
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VIK 625.2-2 MKC 45.060.01

KmoueBble cioBa: Oarapest, TeHeparop, ICKTPOIBHTATENb,  JMAIA30H,
JKEJIE3HOIOPOKHOE 00OPY/IOBAHNE, JKETIC3HOMOPOXKHBII TTOABIKHON COCTAB, MAPKHIPOBKA,

EKTPOOOMOTKA, TEMIEPATypa, JMArHOCTHKA, TOTOK, Kalejib, METall, HPOBOJIKA,
OXJTKJICHHE, BEHTHIISLSL.
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