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Hpunoxenne E  JlononHuTenbHBIE TpeOOBAaHUS, KOTOPBIE JAOJDKHBI MPUMEHSTHCS K
BCIIOMOTATENbHBIM  ILIEMAM  CO  CBEPXHM3KHUM  0€30MacHbIM
HaIpsDKEHUEM

[Tpunoxenue F Ilpumepsl BEIBOJOB

Hpunoxenne G CooTHOLIEHHE MEXIy COpPTaMEHTOM MenHbIX mnpoBogoB MCO u
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Hpunoxenne H  YcerpolicTBo 1715 UCIBITAHUI Ha KOPOTKOE 3aMbIKaHHE

[Mpunoxenue K JlonmonHuTenbHble TPeOOBAHUSA K BBIKIIOYATENSAM Ul 3aIUTBHl OT
CBEPXTOKOB OBITOBOTO u aHAJIOTUYHOTO Ha3HAYECHUH,
YCTAHABIIMBAEMBIE B CTaHAAPTAX M TEXHUYECKUX YCIOBHMIX Ha
W3NSl  KOHKPETHBIX CEpUH W TUIOB U  YYHUTHIBAIOIIME
NOTPeOHOCTH SKOHOMUKHU CTPaHbI

Hpunoxenune L bubnuorpadus

Bsenenue

Hacrosimuii  cTaHmapT MOJHOCTBIO COOTBETCTBYET MEXIYHAPOJAHOMY CTaHAAPTY
M3K 60898-95, uznanne 2.0 u pa3paboTaH A HPUMEHEHHS Ha TEPPUTOPUHU
Poccuiickoit @enepanun B3aMmeH aerctByromero Poccuiickoro crangapra 'OCT P
50345-92.

Hacrosimuit crangapT oTaudaeTcsi OT ACHCTBYIOIIETO, B OCHOBHOM, TPEOOBaHUSIMHU K
KOOPJAUHALIMK MEXIY aBTOMAaTUUYECKHUMH BBIKJIIOUATEISIMUA U aBTOHOMHBIMU TLJIABKUMU
NpeIOXPaHUTEIAMH, COSTHHCHHBIME B OHOM 1ienu (mpuiaoxenue /1), TpeOOBaHUIMHU K
YCTPOMCTBY JIJIsl HCTIBITAHUSI HA KOPOTKOE 3amMbikanue (mpuioxenue H).

B mpunoxennn K mpuBeneHBI JOMOJHUTEIBHBIE TPEOOBaHUS K aBTOMATHUYECKUM
BBIKJTIOYATETISIM,  yYUTBHIBAIOIIME TPEOOBaHUs  JIEHCTBYIOIIMX TOCYAapCTBEHHBIX
CTaHJapTOB.

TOCYJAPCTBEHHBIH CTAHIAPT POCCUHUCKOUN ®EJEPAIINHN

Annmaparypa majioradapuTHasi dJieKTpHu4iecKasi

ABTOMATHYECKUE BBIK/IIOYATEJIA J1JIA 3AHIUTBI OT CBEPXTOKOB
BBITOBOT'O U AHAJIOI'MYHOI'O HASHAYEHMUSA

Electrical accessories.
Circuit-breakers for overcurrent protection
for household and similar installations

Jlata BBegenun 2001-01-01

1 O01mme moJiokKeHus

1.1 Ob6aacTh NpUMeHeHHsI

Hacrosimuii  craHmapT pacmpoCTpaHseTcss Ha  BO3AYIIHBIE aBTOMAaTUYECKUE
BBIKJTFOUATE/H (J1aiee - BBIKJIIOUATEH) TIEPEMEHHOr0 TOKa Tt paboThl rpu yactote 50
wim 60 ['m ¢ HomMuHanbHBIM HanpspbkeHueM (Mmexny ¢daszamu) He Oonmee 440 B,
HOMUHAJIBHBIM TOKOM He Oosiee 125 A m HOMHHAJIBHONW OTKJIIOYAIONIEH CIIOCOOHOCTHIO
6omnee 25000A.

[To BO3MOXKHOCTH OH corjlacyeTrcst ¢ TpeboBaHusMHU, cozaepxkanumucs B [OCT P
50030.2



Brixitouarenu npeaHa3HaueHbl JUISl 3alIUTHI OT CBEPXTOKOB CHUCTEM B 3JaHUSAX U
AQHAJIOTMYHBIX YCTAaHOBOK; OHHM pPACCUMTaHbl HA HCIOJb30BaHHWE CIHEIHAIBHO
HEOOYyUEHHBIMH JUISI TOTO JIFOJIbMHU U HE HY>KJAIOTCS B 00CTYKUBAHUH.

Cranjgapt ycraHaBnuBaeT TpeOOBaHMS K BBIKIIOYATENSIM, PAaCCUYMTAHHBIM KaK Ha
OJIHO, TaK M HAa HECKOJIbKO 3HAYE€HWW HOMHUHAJIBHOTO TOKAa, NpPH YCIOBUHU, YTO
YCTPOMCTBO AJisi TMepexoja OT OJHOTO 3HAu€HUs HOMUHAJIBHOIO TOKA K JIPYroMy B
HOPMAJTBHBIX YCIOBHUSIX AKCIUTyaTaIllMM HEJOCTYITHO M ATOT MEpPeXo]] HEBO3MOXKEH 0e3
UHCTPYMEHTA.

Hacrosmmit crangapt He pacIipOCTpaHAETCsl Ha BBIKJIIOYATEIIN!

- IpeIHa3HauEHHBIE JUIS 3aIllUThl JBUTATENEH;

- TOK YCTaBKH KOTOPBIX PETYIUPYETCs CPEACTBAMU, TOCTYITHBIMH MTOTPEOUTEIIO.

Jnsa  BeIKIFOUWaTenedh co cremeHbio 3ammThl Beimie P20 mo ['OCT 14254
UCTIOJIB3YEMBIX B MECTaxX C KECTKUMH YCIOBUSIMH OKpYJKaroliei cpeisl (Hampumep, ¢
YpPE3MEPHON BIIAXKHOCTBIO, CJIUIIKOM BBICOKOM WM HU3KOHM TeMIepaTypou, ¢
OTJIOKCHUSIMHU TIBUTH) M B OIACHBIX YCJIOBHSX (HAmpuMmep, B3PHIBOOMACHBIX), MOXKET
noTpeOoBaThCS 0c00ast KOHCTPYKITHS.

JlononHUTENbHBIE TPEeOOBAHUS TMPEHBSABISIOTCS K BBIKIIOYATENSM, HMEIOIUM
3allUTHBIE YCTPOMCTBA, ympamisiemble nuddepermuanpabiv TokoM 1o ['OCT P
51327.1MBK 1009-2-12], MDK 1009-2-23].

WHCTpyKIMsS 1O KOOpAMHAIMU BBIKJIIOUATENEed C IUIABKUMH TMPEAOXPaHUTEISIMU
npuBe/eHa B puioxkenuu D.

IIpumeuanus

1 BrIkimroyaresn Mo HACTOSILIEMY CTaHAAPTY CYMTAIOT MPUTOTHBIMHU Ui pasbenunenus (cm. 8.1.3.
Eciau Ha BXOJIHOW CTOPOHE BO3MOXKHBI Ype3MEpHBbIC MEpEHANpsDKeHUs! (Hampumep, MpU MHUTAHUH 110
HaJ3eMHBIM TPOBOJAAM), MOTYT MOTPEeOOBATHCSA CHCLHATBbHBIC MEphl MPEAOCTOPOKHOCTU (HAmpumep,
OpPUMEHEHHUE TPOMOOTBO/IOB).

2 BpIkTOYaTenM IO HACTOAIIEMY CTaHAAPTY MOTYT TaKkKe MCIOJIB30BAThCA [UIS 3aIlUTHl OT
3JIEKTPUYECKHUX yJapoB TPH aBapHU B 3aBUCHMOCTH OT UX XapaKTEPHUCTHK PACUEIUICHHUS M TEXHUYECKHX
JAHHBIX YCTaHOBKH.

Kpurepun 3T0ro NnpuMEHEHNS pacCMaTPUBAIOTCS. B MOHTaKHBIX PABHIIAX.

1.2 Hean

B Hacrosmem crtaHmapTe NpHUBOIATCS Bce TpeOOBaHMsS, COONIOJCHHE KOTOPBIX
JOJKHO 00€CIEeYNTh COOTBETCTBHE PAOOYMM XapaKTEPHUCTUKAM, HEOOXOIUMBIM ISt
STHUX BBIKJIIOYATENEH COrNIaCHO TUIIOBBIM HUCIIBITAHUSM.

B Hem copmepxkarcs Takke TpeOOBaHUS, OTHOCAIIUECS K KPUTEPHSIM U METOIHKE
UCIBITAaHUN, HEOOXoAMMble [UIsi oOOecreyeHUs BOCIPOU3BOAMMOCTH PE3YJIbTaTOB
HCTIBITAHU.

B crangapTe ycraHaBIMBaIoT:

a) XapaKTEPUCTHKH BBIKJIFOYATEIICH;

0) yClIOBHsI, KOTOPBIM JIOJDKHBI OTBEYATh BBHIKITIOUYATEIN OTHOCHTENBHO;

1) paGoThI 1 IOBEICHKS B HOPMAJIBHBIX YCIOBUSX SKCILTyaTallNH;

2) paboTHI ¥ MTOBEICHUS MIPH MTEPErpy3Kax;

3) paboTHI U MOBEJCHHUS MPU KOPOTKHX 3aMBIKaHHSIX JJO HOMUHAIBHON HanOOJbIIeH
OTKJIFOYAFOIIEN CLIOCOOHOCTH,

4) 371eKTPOU3OJISIIHOHHBIX CBOWCTB,;

B) UCIBITAHUsI, MPEIHAZHAYCHHBIC ISl MTOATBEPIKICHUST COOTBETCTBHSI TEXHHUCCKUM
TpeOOBaHUSM, K METO/IbI, KOTOPBIMH CIIEAYET MPOBOIUTh ITH UCIILITAHUS;

T) IaHHbBIC, MAPKUPYEMbIC Ha BBIKITIOYATEIISX;

1) IUKJIbI UCIIBITAHUA M YUCIIO 00pa3lloB JJIs UCIBITAHUN C LENbI0 cepTH(UKAUU
(cm. mpunoxenwue C);

€) KOOPJAHMHAIUIO C IJIABKUMH MPEIOXPAHUTEIISIME, BBIKITFOUCHHBIMH B OJHY LICIb C
BBIKITFOUaTeeM (cM. mpuiokenue D).




2 HopMaTuUBHbBIE CCHLIKH

B HacTosmem crangapTe UCTIONB30BAHBI CCHUTKU Ha CIIEIYIONINE CTaHIapThI:

I'OCT 14254-96(MDK 529-89)Crenenn 3auiuThl, o0ecredynBacMbie 000JI0UKaMU
(Kox IP)

I'OCT 15150-69Marmmnbl, mpubopsl U Apyrue TeXHUUeckue uznenus. Vicnonnenus
JUIL  pa3iIM4HBIX KIMMAaTH4YeCKMX paioHoB. KaTeropum, ycrmoBusi OSKCIITyaTaluH,
XpaHEHUs] ¥ TPAHCIOPTUPOBAHMS B YaCTU BO3ACHCTBUS KIMMATHUECKHX (DAKTOPOB
BHEIIHEN CpeIbl

I'OCT 15543.1-89U3penus snextporexHuueckue. OOmme TtpeOoBaHMS B 4acTH
CTOMKOCTH K KJIMMaTUYECKUM BHEIITHUM BO3/ICHCTBYIONINM (aKTOpam

I'OCT 16504-81Cucrema rocyAapCTBEHHBIX MCHBITAaHUH Npoaykiuu. OCHOBHBIE
TEPMHHBI U OIPE/ICIICHHS

I'OCT 16962.1-89 NMIDK 68-2-1-74) U3aenus 3aeKTpOTEXHUUYECKUE. MeTombl
UCTIBITAaHUH ¥ YCTOWYNBOCTH K KIIMMATHYECKUM BHEIITHUM BO3JEHCTBYIOMNM (pakTopam

I'OCT 16962.2-90 M3nenust »>neKTpoTeXHUYECKHe. MeToabl UCHBITAaHUKH Ha
CTOMKOCTh K MEXaHMYECKUM BHEIITHUM BO3/ICHCTBYIONIINM (aKkTOpam

I'OCT 17516.1-90U3nenus snextporexHuueckue. OOmme TtpeOoBaHMS B 4acTH
CTOMKOCTH K MEXaHUYECKUM BHEITHMM BO3JICHCTBYIONINM (aKTOpam

I'OCT 18620-8613aenust anmeKTpoTeXHUIeCKne. MapKupoBKa

I'OCT 23216-7813nenus snekrporexundyeckue. Ooume TpeboBaHUs K XpaHEHUIO,
TPaHCTIOPTHPOBAHHIO, BPEMEHHOH MPOTHBOKOPPO3HMOHHOM 3aIlINTE U YIIAaKOBKE

I'OCT 24622-91 KCO 2039-2-87) I[lmactmaccel. OmpeneneHre TBEPIOCTH.
Teepnocts no Poksemny

I'OCT 24682-81M3nenus snekTporexHuyeckue. O01me TeXHuyeckre TpeOoBaHus B
9YaCTH BO3/ICHCTBUS CIICIIMAIBHBIX CPEACTB

I'OCT 24683-81U3nenus 3neKTpoTeXHUYECKHE. MeTo/Ibl KOHTPOJIS CTOMKOCTH K
BO3JICHCTBUIO CIICIIMANBHBIX CPE

I'OCT 24753-81BbIiBoabl KOHTAKTHBIE AJIEKTPOTEXHHUECKUX YCTpoicTB. OOmme
TEXHUYECKUE TPEOOBAHMS

IF'OCT 27483-87(MDK 695-2-1-80) McnbiTanusi Ha M0OXapOOMacHOCTh. MeToabI
HCTIBITAHUSI HAarpeTOi MPOBOJIOKOM

I'oCT 28312-89 MDK 417-73) Amnmaparypa  paauOdJICKTPOHHAsS
npodeccuoHalibHas. Y clIOBHBIC rpaduuecKkre 0003HaAYCHUS

I'OCT 29322-92 DK 38-83)CrannapTHbie HaNPsHKEHUSI

['OCT P 50030.2-99(MDK 947-2-95)Hu3koBoabTHAs amnmapaTypa pacipeacicHus
¥ yrpasieHus. YacTh 2. ABTOMaTHUECKHE BBIKIIOYATEIIH

I'OCT P 50339.0-92 MIDK 269-1-86)Hu3Kk0BOIBTHBIC ITUIABKHE MPEIOXPAHUTEIIH.
OO6ume TpeboBaHus

I'OCT P 50339.3-92 MIDK 269-3-87)Hu3k0BOJIbTHBIC IUIABKHE MPEIOXPAHUTEIIH.
Yacte 4. JlonoiHuTeNnbHBIE TPeOOBaHUS K IUIABKHM IPEIOXPAHHUTENSIM OBITOBOIO H
AQHAJOTWYHOTO Ha3HAYCHUS

I'OCT 30331.3-95 MDK 364-4-41-92) I'OCT P 50571.3-94 NMIDK 364-4-41-92)
DIeKTPOyCTaHOBKH 31aHuii. YacTs 4.

TpeboBanust 1o  obecreyeHuio  0Oe30MacHOCTU.  3alUTa OT  MOPAKEHUs
IIEKTPUIECKUM TOKOM

I'OCT P 51327.1-99 MDK 61009-1-96) Beikmrouareiand aBTOMAaTHYCCKUE,
yIpasisieMble 1 GepeHInaIEHBIM TOKOM, OBITOBOTO W aHAJIIOTHYHOTO HAa3HAYCHHS CO
BCTPOCHHOM 3ammToi 0T cBepxTokoB. Yactp 1. OOmme TpeOGOBaHUS W METOJBI
UCIIBITAaHUI

I'OCT P MDOK 60227-1-99 Kabenu ¢ TNOTUBUHUIXJIOPUAHON H3OJSIMEH Ha
HOMHUHAaNbHOE Hanpspkenue 10 450/750B BxarounTtensHo. O0ue TpeboBaHus




3 Onpenenennst

B Hacrosiiem craHmapTe UCIONB3YIOT TePMHHBI, ipuBeAeHHbIe B MOK 60050(441)
[4], a Taxke HIDKECIICAYIONIHE.

3.1 Annaparbi

3.1.1xommyTanuonnsiii annapar (MOC 441-14-01):Annapar, nperHa3HauYCHHBINA
JUTSL BKITIOYCHUS MITH OTKITFOUEHUS TOKA B OHOM MM 00JIee DIIEKTPHUECKUX TICTISIX.

3.1.2 wmexanuveckmii KoMMyTanmoHHbIii ammapatr (MDC  441-14-02):
KommyTanmoHHblid anmnapar, NpeIHa3HAYeHHBIN I 3aMbIKaHUS U Pa3MbIKaHUS OJHOMN
wiH 0oJiee SNMEKTPUIECKHX IETeH ¢ TOMOIIBIO Pa3beIUHAEMbIX KOHTAKTOB.

3.1.3 muaBkuii npegoxpanuteab (MOC 441-18-01):KoMmyTaliMOHHBIN amnmapar,
KOTOpBIi ~ BCJEICTBHME  paCIUIaBlEHWs  OJHOTO  WiM  OojJee  CHEIHUallbHO
CIPOCKTHPOBAHHBIX W KAJMOPOBAHHBIX AJIEMEHTOB pa3MBIKAET IEMb, B KOTOPYIO OH
BKIIIOUCH, U OTKJIIOYAeT TOK, KOTJIa OH MPEBBIMIACT 33/laHHYI0 BEIUYHHY B TEUCHUE
JIOCTATOYHOTO BPEMCHH.

3.1.4 aBTomMaruWuyeckmii BbIKJIOYaTeNb (Mexanuueckui) (MDC 441-14-20):
MexaHndeckuii KOMMYTAllMOHHBIM ammapar, CHOCOOHBINM BKIIIOYATh, MPOBOIUTH U
OTKJIFOYATh TOKH MPU HOPMAIBLHOM COCTOSIHUU IIETH, a TAKXKE BKIIIOYATh, MPOBOJIUTH B
TEYCHHE 33JaHHOTO BPEMEHH M AaBTOMATHYECKH OTKJIIOYATh TOKH B YKa3aHHOM
AQHOMAJILHOM COCTOSIHHH IICTIH, TAKHX KaK TOKA KOPOTKOTO 3aMbIKaHUSI.

3.1.5aBToMaTnyecknii BHIKJIIOYATE]b BTHIYHOIO THUNA: BRIKITIOUaTeNnh ¢ OJHUM
WIA HECKOJBKUMH INTHIpeBbIMH BbiBogamMu (cM. 3.3.20, HCHOIB3YIOMUICS ¢
COOTBETCTBYIOIIUM YCTPOMCTBOM JJISI IITETICETHHOTO COSTUHEHUSI.

3.2 O61ue TepMUHBI

3.2.1cepxTok (MOC 441-11-06)JIr0001 TOK, IPEBBIIIAIOIINANA HOMUHATHHBIN.

3.2.2Tok neperpy3ku: CBEpPXTOK B JIEKTPUUYECKH HE MMOBPEKACHHON IICTIH.

IIpumeuanmue - JlocTaTOYHO JUIUTENBHBIA TOK MEPETPY3KH MOXKET MPUBECTH K MOBPEKACHUIO.

3.2.3Tok koporkoro 3ambikaHusi (MOC 441-11-07):CBepxTOK, 00yCIOBICHHBIN
3aMbIKAaHHEM C HUYTOXKHO MaJIbIM MOJHBIM COTPOTHBICHUEM MEXIy TOYKAMHU, KOTOPHIC
B HOPpMAJIbHBIX YCJIOBUAX SKCIUTyaTalluW JOJIZKHBI UMCTh pa3.HI/I‘-IHBII\/'I IIOTCHI U AJI.

HpnMeanne - Tox KOPOTKOT'O 3aMbIKaHUSI MOXKCT ABUTHCA PE3YJIbTATOM IMOBPCIKACHUA WIIN
HCTIPABUJIIBHOT'O COCANHCHUS.

3.2.4 rnaBHasg uenb (ABTOMATHYECKOro BbIKJIIOYaTess1). COBOKYIHOCTH BCEX
TOKOTIPOBOMSAIIMX YAacTe aBTOMATHUYECKOTO BBIKIIOYATENs, BXOJAIIMX B IIEIlb,
KOTOPYIO OH TpeIHa3HaYCH 3aMbIKaTh U Pa3MBIKATh.

3.2.5 menp ympaBieHusi (aBTOMATHYeCKMM BbIKIOYaTesneM). Llenb (kpome
TJIABHOM 11eTTH), NpeHAa3HAYCHHAS JJIsl OCYIIECTBICHHS 3aMbIKAHUS WM pa3MbIKaHMS,
WIH OCYIIECTBIICHUsI 00X (PYHKIIMIA aBTOMATHYECKOTO BBIKITFOYATEIIS.

3.2.6 BcnoMorartejbHasi nenb (aBTOMaTHYECKOTO BBIKJIIOYATEIsA):
COBOKYIMHOCTh ~ TOKONPOBOMSAIIUX  YacTeid  aBTOMATUYECKOTO  BBIKJITFOYATEINS,
NpeHa3HAYCHHBIX I BKIIOYCHUS B II€Tb, KPOME TJIABHOM IIENU ¥ LEMH YIPaBICHHS
ABTOMATUYECKOTO BBIKITFOUATEIIS.

3.2.7 momoc (aBTOMATHYECKOr0 BbIKJIIOYATEeNA). YacTh aBTOMATHYECKOTO
BBIKJTIOYATENIS, CBS3aHHAS WCKIIOUUTEIBHO C OJHUM DJJIEKTPUYECKH HE3aBHCUMBIM
TOKOITPOBOJISIIMM ITYTE€M TJIABHOM IIETIM W UMEIOIIasi KOHTAKThI, TPeIHA3HAYCHHBIC JIJIS
3aMBIKaHUS ¥ pPa3MBIKAHWS TJABHOW IIeMHM, W HE BKIIOYAIOIIAs DJIEMEHTHI,
npeHa3HauYeHHBIC IS MOHTaKa U ONIEPUPOBAHUS BCEMU TTOJTFOCAMHU.

3.2.7.1 3amumeHHslii moatc: Ilomoc, OCHANIEHHBIH  MaKCHMAaTbHBIM
pacuenuTenem Toka (cm. 3.3.6



3.2.7.2 nHe3amumeHHblii moJroc. I[lomoc, HE OCHAIIEHHBI MaKCHMAalbHBIM
pacuenutenemM Toka (cMm. 3.3.6), HO B OCTaIbHOM CIIOCOOHBIN (DYHKIIHOHHUPOBATh TaK
e, KaK 3alUIIEeHHBIN MOJII0C TOTO K€ aBTOMATUYECKOTO BBIKIIFOUATEIIS:

a) BO HCIIOJIHEHHE ITOTO TPEOOBAHUS HE3ALMIICHHBIN MOJOC MOXKET UMETh TaKyIO
K€ KOHCTPYKIMIO, KaK OJWH WU Oojee 3alMIIEHHBIX IOJIFOCOB, WJIH OCOOYIO
KOHCTPYKIIHUIO;

0) eci OTKIIIOYAOINAsi CIIOCOOHOCTh HE3AIIUIIICHHOTO TIOJIF0Ca UHAsl, YeM Y OJHOTO
Wi 6oJiee 3alUIICHHBIX TTOJF0OCOB, 3TO AOJDKHO OBITh OTOBOPEHO M3TOTOBUTEIIEM.

3.2.7.30TKII04AI01IUI HeHTpaJbHbIH momioc: Tlomoc, npeaHa3HaYeHHbIA TOJIBKO
JUTS OTKJIFOYCHUSI HEUTpaId, U He NpeJHAa3HAYCHHBIN Ul BKIFOYCHUS W OTKIFOYCHUS
TOKOB KOPOTKOTO 3aMBIKAHHUS.

3.2.8 3aMKHYTO€ MOJI0’KeHHe. TOJ0KEHHE, B KOTOPOM O0ECIIeYMBAETCs 3aJaHHAs
HENPEPBIBHOCTH TTIABHOM I[EMTH aBTOMATUYECKOTO BBIKITIOUATEIIS.

3.2.9 pa3zomkHyTOe moJoxeHue. I[lomoxenue, B KOTOpoM oOecreunBaeTCs
3a/IaHHBIN 3230p MEXTY Pa30MKHYTBIMUA KOHTAKTaMH B TJIABHOH IIETTH aBTOMATHYECKOTO
BBIKJTFOUYATEJIS.

3.2.10Temneparypa Bo3qyXxa

3.2.10.1temneparypa okpy:xawiero Bozayxa (MDOC 441-11-13):0Onpenenennas
B TNPEINMUCAHHBIX YCIOBHSIX TEMIIepaTypa BO3AyXa, OKPYXKAIOMIETO aBTOMATHYECKHUIl
BBIKJTFOUATEb (VI aBTOMATHYECKOTO BBIKJIFOUYATEINS, 3aKIIOYEHHOr0 B 000JO0YKY, 3TO
TEMIIepaTypa Bo31yXa BHE 000IOUKH).

3.2.10.2 xkoHTpOJIbHASI TeMIlepaTypa OKpY:Kawiluero Bo3ayxa: Temmneparypa
OKPYXAIOIIer0  BO3/AyXa, MNP  KOTOPOW  yCTaHABIUBAIOT  BPEMS-TOKOBBHIE
XapaKTEPUCTHKH.

3.2.11 cpabarbiBanue: [lepemenieHre OAHOTO WM OOJiee MOABIKHBIX KOHTAKTOB
U3 Pa30MKHYTOTO MOJIOKEHHS B 3aMKHYTOE HJIH HA000pOT.

Mpumeuanue - Eciin HeoOX0auMO pasinuue, cpabaTbiBaHUE 0] HArpy3Koi (HanmpuMep, BKIIOYEHHE
WM OTKJIIOYECHHWE TOKa) 0003HAYaeT KOMMYyTalwio, a 0e3 Harpy3kd (HampuMep, 3aMbIKaHWC WA
pa3MbIKaHUe Henu 0e3 TOKa) - MEXaHHYECKOE CpadaThIBaHUE.

3.2.12 uuka onepupoBanusi (MOC 441-16-03):IlociaenoBaTenbHOCTh MEPEXOI0B
U3 OJTHOTO TIOJIOKEHUS B IPYTro€ ¢ BO3BPATOM B HAYAJILHOE ITOJIOKCHHE.

3.2.13 nocaenoBaTeJbHOCTh cpadarbiBanuii: [locienoBaTensHOCTh 3aJaHHBIX
cpabaThIBaHH C yKa3aHHBIMH WHTEPBAJIAMU BPEMCHH.

3.2.14 npomo/LKUTENbHBbIH pexXuM: PeXuM mpu KOTOPOM TIJIaBHBIE KOHTAKThI
ABTOMATHYECKOTO BBIKJTIOYATEIS OCTAIOTCS 3aMKHYTBIMH, HEIPEPBIBHO IPOBOISA
YCTaHOBUBIIHUICS TOK B TEUCHHUE JTUTECIHHOTO BPEMEHHU (HEICISIMU, MECSIAMH WU
JlaKe TOJIaMH).

3.3 KOHCTPYKIIMOHHBIE 3J1€MEHThI

3.3.1 raaBHblii koHTAaKT. KOHTaKT, BKJIIOYEHHBI B TJVIABHYKO IICMh
ABTOMATHUYECKOTO BBIKJIFOUATENsl M MPEIHA3HAUCHHBIN JUISl MPOBEACHUS B 3aMKHYTOM
ITOJI0’KEHUHN TOKA TJIaBHOM IIEITH.

3.3.2 ayroracureabHblit koHTAaKT (MDC 441-15-08): KoHTakT, Ha KOTOpPOM
IPEeJIoJIaracTcss BOSHUKHOBEHUE JTYTH.

IIpumeuanue - JlyroracuTeIbHBIN KOHTAaKT MOKET UTPATh POJIb TIIABHOTO KOHTAKTa, HO MOXKET OBITh
U OTACIBHBIM KOHTAKTOM, CIIPOCKTHPOBAHHBIM TaK, YTOOBI Pa3MBIKATHCS MO3KE, & 3aMBIKAThCS PAHBIIEC
JIPYroro KOHTaKTa, sl 3allUThl KOTOPOTO OT MOBPEXKACHUN OH MpeIHa3HAUEH.

3.3.3 koHtakT YynpaBjeHusi. KoHTakT, BXomsSmuid B IeNb  YIPABJICHHS
ABTOMATHUYECKOTO BBIKJIIOYATENS] M MEXaHWYECKH NPUBOJAUMBIA B JEHCTBUE STHUM
ABTOMATHYECKUM BBIKITFOYATEIIEM.

3.3.4 BcnomoraTeJbHbIN KOHTAaKT: KOHTakT, BXOAMMNA BO BCIIOMOTATENIBbHYIO
Ieh W MEXaHWYECKH TPHBOIMMBIN B JCHCTBHE aBTOMAaTHYECKHUM BBHIKIIIOUYATEIIEM
(HampuMep, ISt yKa3aHUS MOJIOKEHUSI KOHTAKTOB).



3.3.5 pacuenurtenb. YCTpOWCTBO, MEXaHUYECKH CBS3aHHOE C aBTOMATHYECKHM
BBIKJTFOUYaTeaeM (MM BCTPOCHHOE B HEr0), KOTOPOE OCBOOOXKIAET YAep:KHUBaIoIIee
YCTpOﬁCTBO B MEXAHU3MEC ABTOMATHUYCCKOT' O BBIKJIFOYATCIISL nu BBI3BIBACT
ABTOMATHYECKOE cpabaThIBAHUE BBIKIIFOUATEIIS.

3.3.6 MakcuMallbHBIi pacuenuTeJb ToOKa: PacrenuTenb, BBI3BIBAIOIIHIA
cpabaThIBaHHE aBTOMATHYCCKOTO BBIKIIIOYATENS C BBIACPKKON BpeMeHW WU 0Oe3 Hee,
KOT'JIa TOK B 3TOM paclenuTele IPEBhIIIaeT 3aJaHHOE 3HAUCHUE.

HpuMeanne -B HCKOTOPBIX CIydasax 3Ta BEJIMYMHA MOKET 3aBUCCTb OT CKOPOCTU HapaCTaHHA TOKaA.

3.3.7 MakCMMAJIbHBIH pacHenuTe]b TOKa ¢ 00pPaTHO-3aBHCHMOIl BbIIEPKKOM
BpeMeHHM. MaKCUMaJbHbIM pacluenuTeNlb TOKAa, CpadaThIBAIOIIMI IOCIE BBLACPKKH
BPEMEHH, Haxos1eicst B 0OpaTHON 3aBUCUMOCTH OT 3HAYEHUS CBEPXTOKA.

IMpumeuanmue - Takoit pacrienuTess MOXKET OBITh CIIPOSKTHUPOBAH TaK, YTOOBI 3Ta BBIIEPIKKA BpEMEHU
NIPY BBICOKUX 3HAYEHUSIX CBEPXTOKA TOCTUTAJIA OTPEIEICHHOTO MUHIMAIBHOTO 3HAYCHHUS.

3.3.8 MakcuMaJIbHBII paclenuTe]b TOKA MPSAMOro jAeiicTBUSA. MaKcHMalbHBIHA
paclenuTesb ToKa, cpadaThIBAIOIIMKA HEMOCPEJICTBCHHO OT IPOTEKAMOIIEr0 TOKa B
FHaBHOﬁ IICIIN aBTOMATHUYCCKOT'O BBIKJIFOYATCIIA.

3.3.9 pacuenuresb mneperpy3ku: MakcUMaJdbHBI  pacIeNUTENb  TOKa,
IIPEAHA3HAYEHHBIN IS 3alUThI OT IEPETPY30K.

3.3.10 TokompoBoasimias 4actb. Yacth, crmocoOHas TPOBOAUTH TOK, HO HE
O6H3&T€HBHO Hpez[HasHaquHa;I JUIA HpOBGI[eHI/ISI TOKAa B HOpMaJ'H:HBIX YCJ'IOBI/IHX
IKCILTyaTaIuy.

3.3.11 oTkpbITasi TOKOMPOBOASAINASL 4YAaCTh. TOKOMPOBOASAIIAS YacTh, OTKPHITAS
JUTSI TIPUKOCHOBEHHUS U B HOPMAJIBHBIX YCIIOBUSAX JKCILIyaTalldd HE HAXOJAIIASCS O
HANPSDKEHUEM, HO KOTOpash MOJXKET OKa3aThbCs IOJ] HANpsHKEHUEM B aBApUHHBIX
YCIIOBUSAX.

Ipumeyanue - TUTHYHBIE OTKPBITBIE TOKOMPOBOSIINC YaCTH - CTEHKH METAJUIMIECKUX 000I0YeK,
METAJUTMYECKHUE PYUKH yIIPABICHUS U T. 1.

3.3.12 BwiBoa: ToxompoBojsmias 4YacTh amnmapara, MpeAHa3HadyeHHas I
AIIEKTPUIECKOTO COCTUHEHUS C BHEIIHUMU IETISIMHU.

3.3.13 pe3b0oBBIli BBIBOA: BbIBOA Il NpUCOSAMHEHUS W OTCOCIUHECHHS
MPOBOJHHMKA WM PAa3beMHOTO COCAMHEHHS MEXIy COOON IBYX WIIM HECKOJIBKHUX
MIPOBOJIHUKOB, OCYIIECTBIISIEMOTO MPSMO WJIM KOCBEHHO BUHTAMH WJIM TalKaMu JII000TO
THIIA.

3.3.14cToab64aThlii BbIBOA: Pe3b00BbIi BBIBOJ, B KOTOPOM MTPOBOJHUK BBOJMTCS B
OTBEPCTHUE WJIH TMOJIOCTh U 3QKMMAETCs OJJHUM UM OoJiee BUHTaMU. [[aBieHHe 3auma
MOXXET TIEpeaBaThCsl HEMOCPEACTBEHHO BHHTOM WM 4Yepe3 IMPOMEKYTOUYHBIN
3aKUMHBIN 3JIEMEHT, TPUKUMAEMbIii BUHTOM.

Ipumeuanue - [IprmMepsl cTONOYATHIX BBHIBOJOB MPEACTABICHBI B IpuiiokeHun F, pucynok F1

3.3.15BuHTOBBIN BBIBOJA: Pe3b00BBII BBHIBOJ, B KOTOPOM MPOBOJTHUK 3KUMACTCS
MO TOJIOBKOM BHHTA. JlaBieHue 3akuma NEepeacTcs HEMOCPEACTBEHHO T'OJIOBKOM
BUHTA WJIM Yepe3 MPOMEKYTOUHBIN DJIEMEHT THIIA IIaiObl, 3aKUMHOM TUIACTUHBI WA
YCTPOMCTBA, MPENSATCTBYIOMIETO BHICKAIB3bIBAHUIO IIPOBOJHUKA.

Ipumeuanue - [IprMepbl BHHTOBBIX BBIBOIOB NPEACTaBICHBI B IpwiiokeHun F, pucynok F2.

3.3.16 60s1TOBON BBIBOA. Pe3b00BBII BBIBOJ, B KOTOPOM IMPOBOJHHK 3a)KUMACTCS
noJ raiikoil. 3aKMMHOE JaBIEHHE MOXET IEpPEAaBaThCsl HEMOCPEICTBEHHO OT Trallku
COOTBETCTBYIOIICH KOH(PUTYpAIlMH WK Yepe3 MPOMEKYTOYHYIO YacTh THIA IMIAHOBI,
3QKMMHOM  IUJIACTUHBI WJIM  YCTPOMCTBA, MPENSTCTBYIOLIETO  BBICKAJIBb3BIBAHUIO
MPOBOJTHUKA.

TIpumeuanue - [TpuMepsr 6OITOBBIX BHIBOJOB MPEICTABICHBI B IpUI0KeHUH F, pucynok F2.




3.3.17 mnnactuH4YaThlii BbIBOA: Pe3bOOBEI  BBIBOA, B KOTOPOM TPOBOJIHUK
3)KUMAETCsI IO M30THYTOH TIACTUHOW JBYMS WJIU 00JIee BUHTAMU HIIA TalKaMH.

Ipumeuanmue - [IpuMepsI MIACTHHYATHIX BHIBOJOB MPEICTaBICHBI B IpUI0KeHUU F, pucynok F3,

3.3.18 BeiBo U KaOENbHBIX HAKOHEYHUKOB W INWH. BUHTOBOI wWiaM OOITOBOI
BBIBOJI, MPEIHA3HAYCHHBIN IS 3a)KMMa HAKOHEYHUKA WM IIMHBI C MTOMOIIBI0 BHUHTA
WU TallKH.

IIpumeuanmue - [Ipumepsl JaHHBIX BHIBOJOB MPEACTaBIEHBI B IpuiiokeHuu F, pucynok F4.

3.3.19 Ge3pe3bOoBbIii BHIBOA. BbiBOom I NMpPUCOSAWMHEHUS M IOCIECTYIONIETO
OTCOCAMHCHUA OJHOI'O IMPOBOJHHUKA WKW PA3BEMHOI'0 COCAMHCHUSA MCKIAY C0601>'I ABYX
Wi Ooyiee TPOBOIHHUKOB, OCYIIECTBISIEMOTO TPSMO WM KOCBEHHO MPY)KHHaMHU,
KIUHBSMHU, OKCIEHTPUKAMH, KOHycamMH H T. T. 0e3 CHenualbHOW MOJATOTOBKHU
MIPOBOJTHHUKA, 32 UCKITFOUEHUEM YIATICHUS U3OJISIIHH.

3.3.20 mTpipeBoii BBIBOA. BBIBOA, MpHCOEIMHEHHE M OTCOEAMHEHUE KOTOPOTO
OCYILECTBIISICTCS O€3 TIepEMEIIICHHSI TPOBOIHUKOB COOTBETCTBYIOIICH IICTIH.

[Ipucoenunenne  ocymecTBisiercds 0e3  HUCHOJIb30BaHMA  MHCTPYMEHTa U
obecreynBaeTcsl yIpyrocTbi0 HEMOABMKHBIX H(WIIM) MOABHKHBIX dYacTedl u(viin)
NPYXAHAMU.

3.3.21 camonape3amumuii BUHT: BUHT, M3roToBIEHHBIN W3 MaTepuaia ¢ Oosee
BBICOKMM COIIPOTHBIIEHUEM Jle(OpMaIlMd U BCTABJISIEMbIH IOCPEACTBOM BpALICHUS B
OTBEPCTHE, BHITIOJIHEHHOE B MaTepHaje ¢ MEHBITUM CONPOTUBIICHUEM J1e()OPMAIIHH.

BuHT nmeer KOHHYECKYIO pe3bOy, T. €. C YMEHBIICHUEM JAUaMeTpa pe3bObl Ha KOHIE
BUHTA.

Pe3p0a mpu BBHHUMBaHMM HaJEKHO (GOpMyeTcs TOJBKO IMOCTe 4Hciaa 0O0O0pOTOB,
MPEBBIMIAIOIIETO YHACIIO BUTKOB Pe3bObI HA KOHUYECKOM YJacTKe.

3.3.22 camonape3awumuii ¢opmyromuii BUHT: CaMmoHape3aromUii BUHT C
HEIPEPHIBHON Pe3b00i, HEe MpeTHa3HAYCHHBIN I YAAJICHHUS MaTepralia u3 OTBEPCTHS.

Ipumeuanue - [Ipumep camonapesaromiero GOpMyoOIIEro BUHTA IPEICTABICH HA pUCYHKe 1.

3.3.23 camonape3aommii pexymmii  BuUHT: CamoHape3aloUMii BHHT C
HEIPEPHIBHON pe3b00it, MpeIHa3HAaueHHON /TSl YIAJICHHS MaTepralia u3 OTBEPCTHS.

Ipumeuanue - [IprmMep caMOHApPE3aIONIEr0 PEXKYILETr0 BUHTA MTPECTABIICH HA PUCYHKE 2.

3.4 YciaoBusi oniepupoBaHus

3.4.1 3ambikanue:. JleiicTBue, B pe3ysbTaTe KOTOPOTO BBIKJIIOYATENb MEPEBOIUTCS
U3 Pa30MKHYTOTO IMOJIOKEHUS B 3aMKHYTOE.

3.4.2pa3mpikanue. [[eiicTBre, B pe3yabTaTe KOTOPOTO BBHIKJIIOYATENb TIEPEBOJIUTCS
U3 3aMKHYTOTO ITOJIOKEHUS B PA30MKHYTOE.

3.4.3 pyuHoe ympaBjieHHe NMPH HAJIMYNHU 3aBHcHMOro mpusoga (MDOC 441-16-
13): VYmpaBrneHwe TOJABKO IIyTEM NPSIMOTO MPHIOKCHHS (U3NIECKON HSHEPrHU
oreparopa, OT KOTOPOH 3aBUCHT CKOPOCTb U CHJIa OTIEPHUPOBAHUS.

3.4.4 pyyHoe ynpaBjieHHe NPH HAJWYMU NPHUBOJAA HE3ABHCUMOIO JeldCTBHA
(MDC 441-16-16): OnepupoBaHrie 3a CYET JHEPTUM OMEpaTopa, HAKOIUICHHOW B
MEXaHHU3ME, MPU KOTOPOI CKOPOCTh M CUJjia, pa3BUBaeMasi MEXaHU3MOM, HE 3aBHUCST OT
JIEHCTBHS OIlepaTopa.

3.4.5 BbIKJIIOYATEIb €O CBOOOJHBIM pacuerieHueM. ABTOMAaTHYECKHUI
BBIKJTIOYATEh, TOJBUKHBIE KOHTAaKThl KOTOPOTO BO3BpAIIAOTCS B PAa3OMKHYTOE
MOJIO)KEHWE M OCTaloTCI B HEM, KOrja Omepalus aBTOMATUYECKOTO pa3MbIKaHUS
HAYMHAETCS MOCJIe Havaja OTepaluy 3aMbIKaHHsI, JaKe eCIM COXpaHsIeTcss KOMaHaa Ha
3aMbIKaHUE.

IMpumeuyanue - YToOBI 00eCIIEUNBAIOCH MMOJIHOE OTKIIIOYEHUE TOKA, KOTOPBI MOT OBl BKIIFOUHUTHCS,
MOJKET MOTPEOOBATHCSI MTHOBEHHOE JOCTHKCHUE KOHTAKTAMH 3aMKHYTOTO ITOJIOKCHHMS.



3.5 XapakTepucTuyeckue napamMmeTpsbl

[Ipy oTcyTcTBUM JApyrMX yKa3aHMMl BCE 3HAUYEHHS TOKA UM HaNpsHKEHHS
JIEUCTBYIOLLKE.

351 HOMMHAJIbHOE 3HaYeHHe: VYkazanHoe 3HaYEHUE 06010
XapaKTEPUCTHUECKOTO TapaMeTpa, ONpenesionee padoyne YCIOBHs, JUISI KOTOPBIX
CIIPOEKTUPOBAH U MOCTPOECH aBTOMATHYECKUI BBIKIIOYATENb.

3.5.2 oxkupaemplii TOK (menu, W TPHUMEHHTEJIbHO K aBTOMATHYECKOMY
BbIKI0uaTenio) (MOC 441-17-01):

Tok, KOTOpBIH mpoTeKan Obl B IeNH, €Cd Obl KaXAbIi IOII0C aBTOMATHYECKOTO
BBIKJTIOYATeN sl ObUT 3aMEHEH MTPOBOAHUKOM C HUYTOXHO MAJIBIM CONTPOTUBIICHUEM.

IMpumeuyanue - OxumaeMblii TOK MOXKHO KBaJTU(UIIUPOBATH TAKXKe, KaK JCHCTBUTEILHBIN, HAIPHMED:
0KHJIaEMBIH TOK OTKIIIOYEHUS, OJKHUIaEMBINA ITMKOBBIN TOK.

3.5.3 oxupaemsplii nukoBblii Tok (MDC 441-17-02): IlukoBoe 3HaYCHHUE
OXHJITAEMOTO TOKa BO BPEMsI IIEPEXOTHOTO MEPHUO/Ia MOCIIe €ro BO3SHUKHOBCHUSI.

IIpumeyanue - DOTO OmpeAelcHWE IOIPAa3yMEBAeT, YTO TOK BBEIKIIOYACTCS HICATBEHBIM
ABTOMATHYECKHM BBIKJIFOYATEJIEM, T. €. C MTHOBEHHBIM II€PEXOJOM OT OECKOHEYHOTO K HYJIEBOMY
3HAYCHHIO TIOJTHOTO COMPOTHUBICHUA. [ memeif, B KOTOPBIX TOK MOXKET MPOXOTUTH IO HECKOIBKIM
Pa3NIUYHBIM IyTSAM, HAaOpUMep MHOTO(A3HBIX IENel, MpearojaraeTcsa Tak K€, YTO TOK BKIIOYACTCS
OJIHOBPEMEHHO BO BCEX MOJIOCAX, JaXKe €CIIM PACCMATPUBAETCS TOK TOJIKO B OTHOM TOJIIOCE.

3.5.4 makcMMaIbHBII 0KHIaeMblii MUKOBBI TOK (IeNMH NMepeMEeHHOro TOKa)
(MDC 441-17-04): OxumaeMblii IHKOBBI TOK, BO3HHMKAIONIMH B MOMEHT,
00yCIIOBIIMBAIONTINH €ro HanOOoIbIIIee 3HAUCHHE.

IIpumeyanue - B MHOTOIIOJFOCHOM aBTOMAaTHYE€CKOM BBIKJIOYATENE, BXOIAIIEM B MHOTO(A3HYIO
TIeTh, MAKCUMATBHBIN 0KUIaeMbIil TMKOBBIH TOK OTHOCHUTCS TOJBKO K OJTHOMY TIOJIIOCY.

3.5.5 Han6oab1asi BKJIOYAKIIAA U OTKJIYAIIIas cnocodHocTh. [lepemenHas
COCTaBJISIONIAs OXHUAAEMOIO TOKa, BBIPAXKEHHAs €ro JeHCTBYIOIIMM 3HAYEHHUEM,
KOTOPYIO BBIKJIHOYATCIb MOXKCT BKJIFOYAaTh, IPOBOAUTH B TCUHCHHUC BPECMCHH OTKJITOYCHUA
U OTKJIIOYATh MPHU YKa3aHHBIX YCIOBUSX.

3.5.5.1npenesbHasi HAaHGOIbIIAA OTKIIYAKIIAS CHOCOOHOCTh. OTKITIOYArOIIAs
CIIOCOOHOCTB, AJII KOTOpPOM MpeanHCaHHbIE YCIOBHS COOTBETCTBEHHO YKa3aHHOMY
UKy MCIBITAaHUH HE MpPEeayCMaTPHBAIOT CHOCOOHOCTH BBIKIIOYATENS IMPOBOJIUTH B
TEYEHHUE yCIOBHOTO BPEMEHHU TOK, paBHbIN 0,85ero Toka HepacuerieHus.

3.5.5.2 pabouass HauboJibIIasE OTKJINYAKIIAS CMOCOOHOCTH: OTKIIOYArOIIAs
CIIOCOOHOCTh, AJII KOTOpPOM NpeanHCaHHbIE YCIOBHS COOTBETCTBEHHO YKa3aHHOMY
UKy WCIOBITAHUM MpPeaycCMaTpUBaIOT CIHOCOOHOCTh BBIKJIIOYATENS] IPOBOJUTH B
TEUEHHUE YCIOBHOTO BPEMEHHU TOK, paBHbI 0,85T0Ka HepacienieHusl.

3.5.6 Tok oTkiaouYenusi: Tok B MONOCE BBIKIIOYATENS] B MOMEHT BO3HHKHOBCHHS
JyTH MPU OTKJIIOUEHUH.

3.5.7 HampsikeHHe [0 BKJIWYeHUsi: HampspkeHue MexAy BBIBOJAMHU IOJIIOCA
BBIKJIIOYATENIS] HETIOCPEICTBEHHO Iepe/l BKIIIOUEHUEM TOKaA.

Ipumeyanue - DTo onpe/esieHne OTHOCUTCS K OJHOMOIIOCHOMY BBIKJIFOUATEN0. B MHOTOIONIIOCHOM
BBIKJTFOUATEJIE HAMIPSHKEHHE 10 BKIIOUEHHS - 9TO HANPSDKEHUE MEXTY BXOHBIMHU BBIBOJAMH allliapara.

3.5.8 BoccranaBimBawmeecss Hanpsikenne (MDC 441-17-25): Hanpsikenue,
IOABJIAOIICECA Ha BbIBOAAX IIOJIFOCA AaBTOMATHYCCKOI'O  BBIKJIKOYATECIIA  IIOCIIC
OTKJIFOYEHHS TOKA.

TIpumeuanus

1 Oto HampspKeHHE MOXKHO paccMaTphBaTh HA TMPOTSHKCHHWH JABYX IMOCJIEIOBATENBHBIX HHTEPBAJIOB
BpPEMEHH, Ha MEPBOM U3 KOTOPBIX HANPSDKEHHE TEPEXOTHOE, a Ha TOCIEAYIOMEM BTOPOM - HAINPsDKEHHE
MPOMBIIIJICHHOH YaCTOTHI.

2 Dro ompezeneHue ACHCTBUTEIBHO ISl OJHOIIOJIIOCHOTO BBIKIIOYATeNs. JlJiss MHOTOIMOJIIOCHOTO
BBIKJIIOUATENIS - 9TO HAMPSDKEHUE MEX]Ty BXOJHBIMU BBIBOJAMM arlapara.



3.5.8.1BoccTanaBauBawmeecs: Hanpsiokenne (MOC 441-17-26):HanpsokeHue B
HIEPHOJI, KOT/Ia OHO HOCHT B 3HAUUTENBHOI CTEIICHH MEPEXOIHBIN XapakTep.

Ilpumeuanus

1 D10 mepexomHOE HAIPSHKCHHE MOXET OBITh KOJeOaTenbHBIM WM HEKOJeOaTeIbHBIM, WM HX
KOMOHMHAIMEH, B 3aBUCUMOCTH OT XapaKTEPUCTUK IIETIH W BBIKJIIOYATE s [IpU 3TOM YUHUTBHIBAIOT CIABUT
HaNpsOKEHUST HEUTpay MHOTO(ha3HOH TIeTIH.

2 BoccraHaBIMBaroIieecs HaNPsHKCHHE B Tpex(asHbIX IEMIX B OTCYTCTBHE APYIMX YKa3aHHU - 3TO
HanpsOKEHHE MEKIY BBIBOJIAMHU TIEPBOTO ITOJTFOCA, OTKJIIOYAIOMIETO TOK, MOCKOJIBKY OHO, Kak IpPaBHIIO,
BBIIIIC, YEM MEXK/Y BBIBOAAMHU KAXKOT'0 U3 JABYX JAPYTUX MOIKOCOB.

3.5.8.2 Bo3Bpamawineecsi  HamnpsikeHHe  MPOMBIIUIEHHOH  YacTOThI:
BosBpamaroreecs HarpsiKeHHE MOCIIE UCUE3HOBEHUS MTEPEXOTHBIX MTPOIIECCOB.

3.5.9 Bpemsi pasmbikaHus. Bpems, 3aMmepeHHOe€ OT MOMEHTa, Korja B
BBIKJTFOYATCJIC, HAXOAAMIEMCS B 3aMKHYTOM I10JIO’KCHUHU, TOK B TJIaBHOU eI J0CTUIract
YPOBHSI CpabaThIBaHUsI MaKCHMAaJIbHOTO PACIEUTENS TOKA, 10 MOMEHTA Pa3beIMHCHUS
AYTOraCUTCIbHBIX KOHTAKTOB BO BCCX IMOJIFOCAX.

HpuMeanne - BpeMﬂ Ppa3MbIKaHUA OOBIYHO HAa3BIBAIOT BPEMCHCM pPACLCIUICHUS, XOTd, TOYHEC,
BpEMs PACUCIUICHUA OTHOCUTCSA K MHTCPBAJy MCKAY Ha4aJlbHbIM MOMCHTOM pasMbIKaHHUSA U MOMCHTOM,
Korja KoMmaHaa Ha pa3sMbIKaHHUEC CTAHOBUTCS HeO6paTHMOI>i.

3.5.10Bpems ropenus nyru (MDC 441-17-37)

3.5.10.1Bpems ropenusi 1yru B noJiroce: MHTEpBaa MEXy MOMEHTOM IOSIBICHUS
JIYyTH 1 MOMEHTOM OKOHYATEIILHOTO TallIeHUsI AYTH B 3TOM IIOJIIOCE.

3.5.10.2 Bpemsi ropeHusi Ayru B MHOTIOMOJIOCHOM BbIKJIIOYaTese. MHTepBan
MEXIy MOMEHTOM II€PBOTO TIOSBICHHUS AYTM M MOMEHTOM OKOHYATEIBHOTO TalllCHHUSI
JYT BO BCEX MOJIOCAX.

3.5.11 Bpems oTkaw0YeHusi: VHTEpBam MeXmy HaydajioM  pa3MbIKaHH
ABTOMATHUYECKOTO BBIKJIIOUATENS U KOHIIOM BPEMEHH FOPEHHUS AYTH.

35.12 1% (unrerpan [xoynasn). MHTerpam KkBaapara CHIBI TOKa IO JaHHOMY
UHTEpBAly BpEMEHU

5
12t = j i2dt.
fo

3.5.13xapakTepucTuka 1%t BLIKTIOUATEIS: Kpusas, orpakaromias MaKkCUMalbHbIE
sHaueHns |2t Kak (YHKIMIO 0KIIAEMOT0 TOKA B YKA3aHHBIX YCIIOBHSIX SKCILTyaTAIlHH.

3.5.14 KoopauHanmus  MeEXJIYy TOCIEIOBATEIbHO COCIUHCHHBIMHU
ammapaTaMy 3aUIUTHl OT CBEPXTOKOB

3.5.14.1npenennusblii Tok ceqektuBHOCTH (l5): Koopauuata Touku mepecedeHus
BPEMS-TOKOBOM XapaKTEPUCTUKH B 30HE HAMOOJNBIICH OTKIIOYAIONIEH CIIOCOOHOCTH
3alIMTHOTO ammapara Ha CTOPOHE HArpy3KH W MPEIIYroBOW XapaKTCPUCTUKON (st
NPEIOXPAHUTENS) WM  BPEMS-TOKOBOW  XapaKTEPUCTHKOH  pacuenurens (s
ABTOMATHUYECKOTO BBIKJTFOUATEIIS) IPYTOro 3alllMTHOTO arlapara.

IIpumeuanus

1 TpemenbHBIN TOK CENEKTUBHOCTH - 3TO TIPEEIbHOE 3HAYCHHE TOKA!

- HIKE KOTOPOTO TIPH HAIMYHM [BYX IIOCIEIOBATEILHO COCANHEHHBIX allllapaToB 3allldTBl OT
CBEPXTOKOB aIlllapaT CO CTOPOHBI HATPY3KH YCIIEBACT 3aBEPIIUTH MPOIECC OTKIIIOUCHHUS IO TOTO, KaK ero
HAayHET BTOPOH armapar (T. €. 00eCIeunBaeTcs CENIEKTHBHOCTD);

- BBINIC KOTOPOTO TPH HAIWYMH JBYX IOCICIOBATEIFHO COCOWHEHHBIX AanapaToB 3alldTBl OT
CBEPXTOKOB aIlliapaT co CTOPOHBI HATPY3KH MOXKET HE YCIETh 3aBEPLIMTH MPOLIECC OTKIIOUEHHUS JI0 TOTO,
KaK ero Ha4HEeT BTOPOH armmapar (T. €. CEJIEKTUBHOCTh He 00ECTIEUnBAETC).

2 BMeCTO BpeMsi-TOKOBBIX XapPaKTEPHCTHK MOXKHO HCIIONB30BATH XapaKTEPUCTUKH |4

3.5.14.21oxk xoopaunamuu (l,): KoopauHara Touku mepeceueHusi BPeMs-TOKOBBIX
XapaKTePUCTUK HAWOOIBIICH OTKIIOYAIOIICH CITIOCOOHOCTH JBYX almnapaToB 3allUThI OT
CBEPXTOKOB.



Ilpumeuanus

1 Tok koopaWHaUIWW - TpENeNbHOE 3HAUYE€HHE TOKA, BEHIIIE KOTOPOTO TMPH HAIMYAU JIBYX
MOCJIEIOBATEIFHO  COEAWHEHHBIX  allapaToB  3allUThl  OT CBEPXTOKOB 3allUTHBIA  ammapar,
PAaCTIONIOKEHHBII CO CTOPOHBI NMHTaHHA, KaK MPaBHJIO, HO HE 00s3aTENbHO O0ECIeYMBAET PE3EpPBHYIO
3aIIUTY BTOPOTO 3alIUTHOTO ammapara

2 BMeCTO BPeMsI-TOKOBBIX XapPaKTEPHCTHK MOXKHO HCIIONB30BATh XapaKTEPUCTHKH |1,

3.5.15 ycnoBubiii Tok HepacuemiaeHusi (In): YcraHoBiIeHHOe 3HAauYCHHWE TOKA,
KOTOPBIM BBIKJIFOYATENIb CIIOCOOCH MNPOBOIUTH 3aJaHHOE (YCIOBHOE) BpeMms 0e3
pacuerieHus.

3.5.16 ycaoBublii TOk pacuensienusi (I;): YcraHOBIEHHOE 3HAYCHHE TOKa,
BBI3BIBAIOIIEE PpACICIUICHHE BBIKIIOYATEIS] B TMpeAeiaax 3amaaHHoro (yCIIOBHOIO)
BPEMCHH.

3.5.17 TOK MrHOBEHHOIr0 pacuemieHuss: MuHUMaIbHOE 3HAYEHUE TOKA,
BBI3BIBAOIIIEE CpabaThIBaHUE BBIKIIIOUATEINS 0€3 BBIIEPKKU BPEMEHHU.

3.5.18 Bo3aymnbiii 3a30p (MDC 441-17-31) ¢m. npunoxenue B): Kparuaiimee
paccTosiHie B BO3AYXE MEXKIY JBYMS TOKOMPOBOASIIUMHU YaCTSIMH BJIOJIbL JIMHUU
HAaWMEHBIIIEH MPOTHKEHHOCTH MEK/Ty STUMH TOKOBEIYIIIUMHU YaCTSIMHU.

HpuMeanne = I[.]'IS[ OIpEAC/ICHUA BO3AYIIHOI'O 3a30pa OTHOCHUTCIIBHO AOCTYIITHBIX yacreit CIeayeT
paccMaTpuBaTh JOCTYIIHYIO IMOBEPXHOCTH I/ISOHS[HHOHHOﬁ 000JI0UKH KakK TOKOIIPOBOJSAIIYTO, KaK €CJIN OBl
oHa Oblia IMOKpbITa METaJIJINYECKOMI (bOHLFOﬁ BO BCEX MECTaX, '€ €€ MOKHO KOCHYTLCHA pyKOﬁ nin
CTaHAAPTHBIM HUCHBITATCIbHBIM NAJIBLICM B COOTBETCTBUU C PUCYHKOM 9.

3.5.19 paccrosinne yreuku (cm. mpunoxenwe B): Kparuaiimee paccrosHue 1mo
MOBCPXHOCTHU U3OJALUOHHOI0 MaTepuajia MCXKAY ABYMA TOKOIIPOBOAAINNMU YaCTAMU.

IIpumeuanue - IIpu onpeneneHun pacCTOSHUS YTEYKA OTHOCUTEIBHO IOCTYMHBIX YacTed Clieyer
paccMaTpuBaTh JOCTYIHYIO MOBEPXHOCTh U30JIALUOHHONW 000JI0OUKH KaK TOKOIPOBOMASAIIYIO, KaK €CIIH ObI
OHa ObUTa MOKPHITA METAJUIMYECKOH (OIBrod BO BCEX MeECTaX, Ile €€ MOKHO KOCHYTHCSA PYKOW WM
CTaHIAPTHBIM HCITBITATEIHFHBIM TTaJIbIIEM B COOTBETCTBHH C PUCYHKOM 9.

4 Knaccupuxauus

Brixirouarenu noapasaenstoT:

4.1 10 Yucy MOTIOCOB:

- OAHOIIOJIFOCHBIC BBIKJIFOYATCIIN,

- IBYXIIOJIFOCHBIE BHIKJTFOUATEIN C OJTHUM 3aIUIIEHHBIM TIOJIIOCOM,

- ABYXITOJIFOCHBIC BBIKJIFOYATCIIN C ABYMS 3alllUIICHHBIMUA ITOJIFOCAMU,

- TPEXTIOFOCHBIC BBIKIIIOUATEIHN C TPEMSI 3aIlUIICHHBIMU TIOJTFOCAMH,

- YCTBIPCXIIOJIFOCHBIC BBIKIOYATEIIN C TPEMSA 3allIUIICHHBIMUA ITOJIFOCAMU,

- YETHIPEXITOFOCHBIC BHIKIIOYATEIH C YETHIPbMS 3alHIICHHBIMH MOJIOCAMH.

IMpumeuanmue - [Tomroc, He SBISIOMIMUIACS 3aITUIIIEHHBIM, MOXET OBITh:
- He3aNUIIEeHHBIM (M. 3.2.7.9 i
- OTKJIFOUAIOMIMM HelTpanb (cMm. 3.2.7.3;

4.2 110 3a1uMTe OT BHEIIHUX BO3IEICTBUIA:

- 3aKPBITOTO UCIIOJIHEHHUs (He HYXIAIOIIHeCs B COOTBETCTBYIOIICH 000I0UKe),

- OTKPBITOTO UCHIOJHEHUS (IS MCTIOIb30BAHMUS C COOTBETCTBYIOIIEH 000I0YKOM);
4.3 10 cmoco0y MOHTaXka:

- HACTCHHOI'O THIIA,

- YTOILJIEHHOTO THIIA,

- IaHETHHO-IIIUTOBOTO TUIIA JJIs YCTAHOBKU B paclpeeUTENbHBIX MIKadax.

Ipumeyanue - DTH TUIIBI MOTYT MPEAHA3HAYATHCS I YCTAHOBKH Ha peifKax;

4.4 110 criocoOy MpUCOSTUHEHHUS:
- BBIKJIIOYATENH, ODJCKTPHUECKOE TMPHCOCIMHEHHE KOTOPBIX HE CBA3aHO C
MEXaHUYECKUMU KPETUICHUSIMH,



- BBIKJIFOYATCJIN, COCAUHCHUSA KOTOPBIX CBA3AHO C MCXaHUYCCKUMU KPCIVICHUSIMU.

Hanpumep: BTBIYHOTO THIIA, OOJITOBOTO THIIA, BBHHYNBAEMOT'O THIIA.

HeKOTOpBIe BBIKJIFOYATCIN MOTYyT GBITB CHaG)KeHBI BTBIYHBIMHW HJIN 60HTOBBIMI/I
COCTMHEHHUSMH TOJBKO Ha BXOTHOM CTOPOHE, @ BBIXOIHBIC BBIBOIBI OOBIYHO TPUTOIHBI
JUISL IPUCOEIMHEHUS IPOBOJHUKOB,;

4.5 10 ToKy MrHOBeHHOTO pacuerienns (cm. 3.5.17) - tunos B, C, D.

Ipumeyanue - BpiOOp KOHKPETHOTO THIIA MOKET 3aBHUCETh OT IPABHJI MOHTAXA.

4.6 110 xapakrepuctuke |t (B cTagun u3yucHus).
B  IONONHEHHE K  XapakTepucTHKe |2,  yKa3bIBaeMOHl  H3TOTOBHTEIEM,
ABTOMATHYECKHE BBIKIIOUATEIN MOTYT KIaCCH(HUIIPOBATHCS 10 XapaKTeprucTHKe |2,

5 XapakTepucTHKH ABTOMATHYECKHUX BbIKJII0OYATEIEi

5.1 IlepeueHb XapaKTEePUCTHK

XapakTepUCTUKU  BBIKJIIOYATEEH JOMKHBI  OBITH  BBIPAKEHBI  CIICAYIOIIUMHU
OTIPEICTICHUSMHU:

- yrcio nojrocos (4.1);

- 3aIMTa OT BHEIIHUX BO3aeicTBHi (4.2);

- ciocob MouTaxa (4.3);

- crioco06 npucoeauaenus (4.4);

- 3HAUYCHHE HOMHHAIBHOTO pabouero Hanpspkerus (5.3.7);

- 3HaYeHrnEe HOMUHaIbHOTO ToKa (5.3.2);

- 3HaYCHUE HOMUHAITBLHOU YacToThI (5.3.3);

- IMara3oH TOKOB MIHOBEHHOTO pacremieHus (4.5u 5.3.5;

- 3HaYCHUE HOMUHAJILHOW HanOoJbINel oTKIovaroIie ciocooHoctu (5.3.4);

- xapakrepucruka 1%t (3.5.13;

- xnaccudukanms o 1t (4.6).

5.2 HomuHabHbIE 3HAYEHHUS

5.2.1HoMuHanbHbIC HANPSKECHUS

5.2.1.1Homunanvnoe pabouee nanpsicerue (Ug)

HomunanpHOe pabodee HampspkeHue (majiee - HOMHHAIBHOE —HAIPSHKCHHUE)
BBIKJTFOUATENISI - YCTaHABIMBAEMOE M3TOTOBUTEICM 3HAUCHUE HANPSIKCHUS, CBA3aHHOE C
€ro paboTOCIOCOOHOCTHIO (0COOCHHO MPH KOPOTKUX 3aMBIKAHHSIX).

Mpumeuanue - J[7s1 0JJHOTO BBIKIIIOYATEIISI MOXKHO YCTAHOBHUTh HECKOJIBKO 3HAYCHU HOMHHAIILHOTO
HAMPSDKEHUSI € COOTBETCTBYIOIUMM — 3HAYCHUSIMH HOMHHAIBLHON  HAWOONbIIEH  OTKIIOYAIOIIEH
CIIOCOOHOCTH.

5.2.1.2Homunanvrnoe nanpsiscenue uzonayuu (U;)

HomunanbHOe  HanpspKeHWE — M3OJSUHM  BBIKJIIOYATENS -  YCTaHOBJICHHOE
M3TOTOBHUTENIEM 3HAUCHHWE HANpPSDKEHHS, MO KOTOPOMY ONPENENSIOT HCIBITaTeIbHOE
HaIpsDKCHUE TIPU MCIBITAHUM Ha DJICKTPUUYECKYIO0 MPOYHOCTh M3OJSIMU U PACCTOSHHUS
YTEUKH.

B ortcyrcrBue npyrux ykasaHud HOMHUHAJIbHOE HAINpPSDKEHUE H3OJALUU - 3TO
MaKCHMaJlbHOC  HOMHHAJIBHOE  HAamNpsDKEHHE  BBIKIIOYaresns.  MakcuMmaibHOe
HOMHHAJIBHOE HaNpsHKCHUE HH B KOEM CIydae He JOJDKHO IMPEBBINIaTh HOMUHAIBHOE
HaNpspKCHUE M30JIALIIH.

5.2.2Homunanbubiit Tok (Iy)

Y CcTaHOBJIEHHBII N3rOTOBUTENEM TOK, KOTOPBIN BBIKIIIOYATENh CIOCOOCH MPOBOIUTH
B NPONODKUTENbHOM pexume (cm. 4.3.2.14 mnpu  yKka3aHHOH KOHTPOJBHOM
TeMITEpaType OKPY)KAIOIIET0 BO3IyXa.

CranmapTHasi KOHTpOJIbHAs TeMmepaTypa okpyxatomero Bo3ayxa 30 °C. Ecnu ans
JAHHOTO BBIKJIIOYATENsI MCIIOJB3YETCsl JPYroe KOHTPOJIBHOE 3HAYEHUE TeMIIepaTypbl
OKPYXXAIOIIET0 BO31yXa, HEOOXOANMO YYUTHIBATH €€ BIMSHHE HA 3alIUTy Kabenel oT



Neperpy3ku, Tak Kak COTJIACHO MOHTQKHBIM IMpaBUJIaM OHA TaK)KE€ OCHOBBIBACTCS Ha
KOHTPOJIbHOM TeMIlepaType OKpPYKalolero Bo3ayxa.

IMpumeuanue - KOHTpONbHYO TeMIEpaTypy AJIs 3alIUThI Kabenei oT neperpy3ok npuHumMaror 25 °C
no MOK 369[5].

5.2.3HoMuHansHas 4acToTa

[TpoMbIlICHHAsT 9acTOTa, HAa KOTOPYIO pPACCYUTAH JaHHBIA BBIKIIOYATENb JUIS
obecrieucHHs 3alaHHBIX XapakTepucTUK. OIUH BBIKIIOYATEIh MOXKET OBITh pPacCUMTaH
Ha HECKOJILKO 3HAYCHHI HOMHHAJILHOM YaCTOTHI.

5.2.4HomuHanbHas oTKJIOYammas cnoco0HoCTh (l¢y) 3HaUCHHE MpeneIbHOM
HAMOOJIBIIEH OTKIIIOYAIOIIECH CIIOCOOHOCTH, YCTaHOBJIIEHHOE JUIS BBIKJIIOYATENs (CM.

3.5.5.)).

Ipumevanue - JJaHHOH HOMMHAJBHON OTKIIFOYAIOUICH CMOCOGHOCTH BBIKIIOYATENS] COOTBETCTBYET
ompeeneHHas pabodast OTKIoYaronas cnocoOHocTs (log) (cM. Tabmumy 15).

5.3 CranaapTHble U NPeANOYTUTEIbHbIE 3HAYECHUSI

5.3.1[IpeanmouTuTenbHble 3HAYCHNUS HOMUHAJIBHOTO HANPAKECHUS

K mnpeanoyTuTensHbIM — 3HAYCHHSM HOMHHAIBHOTO  HAINPSHKCHHS  OTHOCSTCS
3HaueHUs, yka3aHHbIe B Tabmuie 1.

Tabnuna 1 -TlpeanoutuTenbHble 3HAYCHUST HOMUHAITBHOTO HAPSKCHUS

Boikiiouatean Henb nUTAHUS BHIKJIIOYATEIS Homunanabhoe
Hanpsi:keHue, B
Onnogasnas (pasa ¢ HEUTPAIBIO) 230
OnnodasHas (pasa ¢ HyJEBBIM 3a3€MJIEHHBIM IPOBOIOM 120
OJHOMOTIOCHBIE i (asa ¢ HeUTpalbio)
Onnodasnas (paza ¢ HeWTpansio) win TpexdasHas (Tpu 230/400

OJTHOTIOJTFOCHBIX aBTOMaTHYECKMX BBIKIIOYaTeNst) (Tpex-
WITH YETHIPEXIIPOBOIHAS)

OnnodasHas (hasa ¢ HeHTpabIO) 230
JIByXMONIOCHBIE Onnodasznas (hasa c pasoii) 400

Onnodasnas (pasa ¢ pa3oii, TpexmpoBoaHAS) 120/240
TpexnontocHble 240

TpexdasHas (Tpex- WM YeTHIPEXIPOBOIHAS)

YeThIpeXIOIIOCHbIE 400

1 B I'OCT 29322cranaaptusupoBano 3HayeHue Hanpsokenus 230/400B. D1o 3HaueHHE JODKHO MOCTENEHHO
BEITECHUTH 3Hauenus 220/380u 240/415B

2 Tam, T1e B HACTOSIIEM CTaHAapTe UMeeTcs ccbuika Ha HanpspkeHus 230 wim 400 B, BO3MOXKHO cHHTATh 3TO
paBHbIM HanpspkeHreM 220mm 240B u 380mmun 415B cooTBeTCTBEHHO

3 BeIkirouaTend, COOTBETCTBYIOIIUE TPEOOBAHUSM HACTOSIICTO CTaHAapTa, MOTYT HCHONB30BaTbes B T
CUCTEMAX.

5.3.2[lpeanmodTuTEIbHbIE 3HAYEHUS HOMUHAJIBHOTO TOKA

K mpeanoutuTensHbIM 3HAYEHUSIM HOMHHAIBHOTO TOKa oTHocsTcs: 6, 8, 10, 13, 16,
20, 25, 32, 40, 50, 63, 80, 1ad.25A.

5.3.3CTanmapTHBIC 3HAUYECHUS HOMHHAJIBHON YaCTOTHI

CraHgapTHBEIMY 3HAUEHUSIMUA HOMUHATBHOU 9acTOTHI sBIstoTes S0u 60T 1.

5.3.43HaueHusg HOMHUHAJILHONW OTKJIIOYaIONell CIoOCOOHOCTH

5.3.4.1Cmanoapmusie 3navenus 0o 10 0004 sxou.

CranmapTHbIe 3HaYEHUsI HOMUHAIBLHOM oTKIrovaromieit cnocoonoctu: 1 500, 3 000, 4
500, 6 000, 10 004.

COOTBETCTBYIONIUE JUAa30Hbl 3HAYCHUH KO3(D(HIMEHTa MONIHOCTH YKa3aHbl B
9.12.5

Ipumeuanue - B HEKOTOPBIX CTpaHAX CUMTAIOT CTaHAAapTHBIME Takke 3Hadenus 1 000, 2 000, 2 500,
5000, 7 500: 9 000A.

5.3.4.23nauenus ce. 10 00000 25 0004 sxriou.



[Tpu 3nauenmsx cB. 10 000xo 25 OOOA Bkitou. mpenmnouyTuTenabHoe 3HaueHue 20
000A.

CooTBeTCTBYIOIINI AUaNa30H 3HaYeHUH K03 (uIenTa MOIHOCTH yka3aH B 9.12.5

5.3.5CTanmapTHbie AUaNa30HBl MTHOBEHHOTO pacCIeMJICHUS

CraniapTHble JHana3oHbl MTHOBEHHOT'O pacleIUIeHUs YKa3aHbl B Tabuie 2.

Tabnuna 2 -/lmanazoHbl TOKOB MTHOBEHHOT'O PaCIEIICHUS

Tun JAuana3on
B Cs. 3l,, 70 5I,, BKIIOY.
C « 3, « 10, «
D « 10, « 50, «

6 MapkupoBka u Japyras uHopmamusi 00 aBTOMATHYECKHX
BBIKJII0YATEIAX

Ha ka1oM BBIKJTFOUATENE JOJIKHBI OBITh CTOHKO MapKUPOBAHBI:

a) HAMMCHOBAHUE WJIM TOBAPHBIN 3HAK H3TOTOBUTEIIS,

B) TUIIOBOE 0003HAYECHNE, KATATO0KHBIH WM CEPUHHBIA HOMED;

C) OJTHO MJIM HECKOJIbKO HOMUHAIBHBIX HAITPSHKCHUH;

d) HoMuHATBHBIA TOK 0€3 0003HAYEHUS «A>» C MPEIIIECCTBYIONMM 0003HAUYCHHUEM
tuna MraoBeHHoro pacrerienus (B, C unu D), Hanpumep B16;

€) HOMHHAJIbHAsE YacTOTa, €CIM aBTOMATHYECKHM BBIKIIOYATEIh PACCYMTAH TOJIBKO
Ha oaHy yactoty (cMm. 5.3.3;

f) HOMHUHATBHAS OTKITIOYAIOIIAst CIIOCOOHOCTH B aMIIepax;

g) KOMMYTAI[HOHHAsI CXEMa, €CITH TIPABHIBHBIN CIIOCO0 COCAMHEHHS HE OYCBH/ICH;

h) kKoHTpoNBHAs TemIepaTypa OKpYXXaroLero Bo3ayxa, eciii oHa orindaercs ot 30
OC;

I) crenenb 3amuThl (eciu oHa ormyaercs ot [P20)

MapkupoBka 1o mnepeuncicHuto d) gomkHA OBITH SICHO BHJHA TOCIIE YCTAHOBKH
BBIKJTIOUaTE s ECiin Ha MajorabapuTHOM armapare HeJIOCTaTOYHO MeCTa, MapKHPOBKY
10 TEpEUnCIIeHusM a), B), ¢), €), f), h), u i), MOKHO pacroNoKUTh Ha OOKOBON HJIH
3a7Hell CTEHKE BBIKIOYATENs, MApKUPOBKA IO MEPEYUCICHHIO () MOKET OBITh
pacrosioeHa Ha BHYTPEHHEH MOBEPXHOCTU JFOOOW KPBIIIKH, KOTOPYIO MPUXOIUTCS
CHUMATh JJIsi TPUCOCIUHEHHUS MHTAIOMIMX I[POBOJHMKOB. JTa CXeMa He JOJDKHA
HAXOJMTHCS Ha TaOJMYKe, HEMMOCPEICTBEHHO MPUKPEIUICHHON K BBIKITIOYaTelto. JIrobast
Jpyras HeHaHEeCCHHass WHGOPMAIUs TPUBOIMTCS B JOKYMEHTAIIMH H3rOTOBUTENS. 110
3aMpoCy M3TOTOBUTENb O0s3aH TMPEAOCTABIATh XapPaKTEPUCTHKY 1%t (cm. 3.5.13.
VI3roToBHTEIb MOXKET YKa3aTh KIAcc XapakTepucTHKH 1%t (cMm. 4.6) u HaHOCHT ero Ha
ABTOMATHYCCKHI BBIKIFOYATETb.

JIns  BBIKITIOYATEsIEH, YIMpPaBIsSEMBIX HE HAKAMHBIMA KHOIKAMH, Pa3OMKHYTOE
MIOJIOXKEHHE JI0JKHO 0003Ha4YaThCst 3HaKOM O (OKpY»KHOCTB), a 3aMKHYTOE - | (KOpOTKOit
BEPTUKAJIBHON YepToii). DTH 0003HAYEHHUS IOJDKHBI OBITH XOPOIIO BHAHBI KOTJa
ABTOMATHYECKHI BBIKIIOYATEIb YCTAHOBJICH.

JInist BBIKITFOYATEIICH, YIIPaBIsSEMbIX IBYMSI HOKHUMHBIMH KHOITKAMH, TOJBKO KHOIKA,
npeJHAa3HAYCHHAS JUIS  pa3MbIKaHWs, JO/DKHA OBITh KPAacHOro 1BeTa  H/WiH
npoMapkupoBaHa 3HakoM O.

KpacHblii IBET He CIeIyeT UCIOIb30BaTh IS PYTMX KHOMOK BBIKJIFOUATEIIS.

Eciau KHOMKa CIYXHT Il 3aMbIKaHHSI KOHTAKTOB M 3TO YETKO O0O3HAYEHO, IS
yKa3aHus 3aMKHYTOTO MOJI0KEHHSI JOCTATOYHO €€ BJIaBIINBAHHS.

Eciau mis 3aMbIKaHusi W Pa3MbIKaHWS KOHTAKTOB IMPHUMEHSIOT OJHY HaXUMHYIO
KHOTIKY, COOTBETCTBCHHO OO0O3HAYCHHYIO, JUIS YKa3aHHUS 3aMKHYTOTO IOJIOKCHHUSI
JIOCTaTOYHO OCTAaBUTh €€ BJABICHHOW. B ciyyae, eciuM KHOMKAa HE OCTaeTCs
BIABJICHHOH, CJEIyeT MPEeIyCMOTPETh IOMOJHUTEIBHBIN yKa3arelb IMOJO0KEHUS
KOHTaKTOB.




I[J'ISI BBIKJIIOUATEIEH ¢ HECKOJILKUMU HOMHUHAJILHBEIMUA TOKAMU CJICAYCT MapKUpPOBATb
MaKCHMaJlbHOE 3HA4YCHHWE TOKa Kak yKa3aHo B mepeurcieHuu d) u, Kpome TOrO,
3HA4CHUE HOMUHAJIBHOI'O TOKA, HA KOTOPBIN OTPEryJIUPOBaH BBIKIIOYATEINb.

Ecmu HeoOXomumo pas3nnyarth BXOJHBIC M BBIXOJHBIC BBIBOJBI, IEPBBIC CIEIyET
0603Ha‘H/ITb CTPCJIKaMH, HAIIPABJICHHBIMH K BBIKJIIOYATCII0, a4 BTOPBLIC - CTPCIKAMU,
HaIlpaBJICHHBIMHU OT HETO.

BriBosibI, MpeqHa3HAYCHHBIE MCKIIOYUTEIBHO JUISI HEUTpalid, ClieqyeT 0003HAYUTh
OoykBoit N.

BBIBOI[I:I, npeaHa3HauYCHHBIC JJISL 3alllUTHOTO IMPpOBOAHHKA, €CJIIN OH
peycMaTpuBaeTcs, TOJKHBI ObITh MapkupoBaHbl 0603HaueHueM [ o 'OCT 25874.

Mpumeuanue - PekomenmoBanHoe panee oboznauenue [0 (MOK 417-5017)0ynmer B nanbHeiiniemMm
3aMEHCHO YKa3aHHBIM MPEANOYTHTEIbHBIM cuMBosioM o 'OCT 25874.

MapkupoBka J0KHA OBITh HECTHUPAEMOW M YETKOW, W HE JOJKHA TOMENIaThCs Ha
BHUHTAX, IIaii0ax U APYruX ChbEMHBIX YaCTSX.
CooTBeTCTBHE POBEPSIOT IyTEM OCMOTPa M UCHBITaHU 110 9.3,

7 HopMaJibHbI€ YCJIOBHS IKCILTyaTallul

Brikirouarenn  JOJDKHBI  OBITH  paOOTOCIIOCOOHBI B HOPMAJBHBIX  YCIIOBHSX,
MPUBEICHHBIX B HACTOSAIIEM pa3Jele.

7.1 JInana3oH TeMIepaTyp OKpYKaiouero Bo3ayxa

TemmepaTypa OKpyKaromero Bo3ayxa He nopkHa mnpeBeimath 40 °C, a ee
CpeIHECYTOYHOE 3HAUCHHE He J0JIKHA TpeBbimarh 35 °C.

Hwoxuuii mpegen TeMiiepaTypbl OKpykaroiero Bo3ayxa munyc 5 °C.

Beikmouatenu, mpenHa3sHaueHHBIC JUIS  OKCIUTyaTallid OpH  TeMIepaType
okpyskaroriero Bo3ayxa Baitre 40 °C (B 4aCTHOCTH, B TPOITUYECKUX CTPAHAX) WM HHXKE
MuHyc 5 °C, TOJDKHBI TUOO0 CHEIUaIbHO OBITh CIPOSKTHPOBAHBI, TUOO MCIOJIb30BATHCS
COTJIACHO YKa3aHUSM B KAaTaJIOTe€ U3TOTOBUTEIS.

7.2 BbicoTa HajJ YPOBHEM MOPsi

BricoTa MecTa ycTaHOBKH HaJl ypOBHEM Mops He JobkHa npesbimars 2000Mm.

[Ipu yctanoBke Ha OosblIeli BBICOTE HEOOXOAUMO YUUTHIBATh YMEHBIICHHE
DIIEKTPUYECKOM TPOYHOCTH HM3OMSAIMU M OXJaXJalollee JCHCTBHE BO3IyXa.
Bxurouarenu, mnpeaHazHaueHHbIE MU OKCIUTyaTallkd B JTHX YCJIOBHUAX, JOJDKHBI
CHEIHUAIbHO  MPOEKTHPOBATHCS WM TPUMEHSATHCA 1O  COTJAIICHUI0  MEXIY
U3TOTOBUTENIEM M MOTpeduTeneM. Takoe corjamieHne MOXET 3aMEHUTh MH(popMaIus,
CoJIeprKamIasics B KaTaJIore U3TOTOBUTETIS.

7.3 ATMoc(epHbIe YCI0BUSA

Bo3nyx momxkeH ObITh YHCTBIM, OTHOCHUTENBbHAS BIAXXHOCTh HE JOJDKHA MPEBBIIIATH
50 %mpu makcumanbHOU Temmepatype 40 °C.

[Tpu OGonee HU3KHUX TeMIepaTypax [OMycKaeTcsi Oojiee BBICOKAs OTHOCHUTENIbHAs
BiakHOCTh, Hanpumep 90 Yorpu 20°C.

Crnenyer mpUHATE MEpbl 3alIUThl  (HApuUMep, MPEAYCMOTPETh JPECHAKHBIC
OTBEPCTHs) MPOTUB YMEPEHHON KOHICHCAIIUU BJIard, KOTOpasi MOXET 00YCIOBINBATHCSI
KOJIcOaHNEM TEeMIIEPATYPHI.

7.4 Yc10BUS MOHTAKA

Brikitouarens ciiefiyeT ycTaHaBIUBaTh MO HHCTPYKLUUAM U3TOTOBUTEIS.

8 TpeboBaHNsI K KOHCTPYKIMU U PA0G0OTOCIIOCOOHOCTH

8.1 Mexanunueckast KOHCTPYKIUS
8.1.100mue moN0XKeEHUI



ABTOMAaTHYECKHI BBIKITIOYATENh JOKEH OBITh CIPOEKTUPOBAH W M3TOTOBIICH TaK,
yTOOBI HAJEKHO paboTaTh B HOPMAIBHBIX YCJIOBHSAX OJKCIUTyaTallMHM, HE CO37aBas
OTACHOCTH JIJISl IOTPEOUTEIS UITH OKPYKAIOIIEH Cpebl.

BrimotHeHME 3TOr0 TpeOOBaHUS MPOBEPSIOT MPOBEACHUEM BCEX MPEIYCMOTPEHHBIX
IUIA PTUX 1ieJed UCIILITAaHUM.

8.1.2Mexanusm

I[MogBmKHBICE  KOHTAKTBI ~ MHOTOIOJNIOCHBIX  BBIKJIIOYATEICH  JOJDKHBI  OBITH
COJIOKMPOBAaHBI C TaKUM pacdeToM, 4YTOObI BCE€ TIOJNIOCA, 3a HCKIIOYCHUEM
OTKJIIOYAOIEro HeiTpasp (IpU €ro HaJWYMK), BKIOYAIM M OTKIOYAIUd TOK
MPaKTUYECKH OJHOBPEMEHHO HE3aBHCHMO OT TOTO, OCYIIECTBISECTCS OIECPUPOBAHUE
BPYUHYIO HJIM aBTOMAaTHYECKH, JaXXe €CIIM IMEeperpy3Ke IMOJBEPraercsi TOJBKO OJIMH
3alIUIIEHHBIN ITOJIIOC.

[Monroc, orkirouaromuii HeitTpanb (cMm. 3.2.7.3, MOMKEH pa3MBIKaThCS MO3KE U
3aMBIKAThCS PAHBIIIE 3AITUIICHHBIX TTOJIOCOB.

Ecnu monroc ¢ COOTBETCTBYIOMIEH HaWOOMNBINEH BKIIOYAOMICH M OTKIIOYAIOMICH
CITOCOOHOCTBIO HWCITONB3YIOT KaK HEWTpadbHBIM, a BBIKIIOYATENIb CHA0XEH PYYHBIM
yIpaBJICHUEM C MPHUBOAOM He3aBucuMmoro neiictBus (cm. 3.4.4, mnpakTHUECKU
OJTHOBPEMEHHO MOTYT Cpa0aThIBaTh BCE MOIIOCA, B TOM YHCIIE U HEUTPAIbHBIN.

BrikimtouaTens JOMKEeH ObITh OCHAIIEH MEXaHU3MOM CBOOOIHOTO PACICIUICHHUS.

JlokHa mpeaycMaTpuBaThCs BO3MOXKHOCTh BKJIIOYATh M OTKJIIOYATh TOK BPYUYHYIO.
Jlis  aBTOMAaTHYECKHX BBIKIIOYATENEH BTBIYHOTO HCIOJTHEHHS 0€3 PYKOSTKU
VOpaBICHUS ATO TpeOOBAaHWE HE BBIMOJHACTCA, OJHAKO OTKJIIOUEHHE IICTH
BBIKJIFOUATEIEM ITPOU3BOAUTCS CHATUEM C OCHOBAHUSI.

Brikirouarenu AOMKHBI OBITH CKOHCTPYHPOBAHBI TaK, YTOOBI MPH ONEPUPOBAHUH
MOJIBU)KHBIC KOHTAKThl TIEPEXOAMIN WA B 3aMKHYTOM MoJiokeHUH (cM. 3.2.8 uimu B
pasoMkHyTOM motokeHuu (cM. 3.2.9), maxke ecau opraH yrpaBJIeHHsT OCBOOOXIaeTCs B
MIPOMEKYTOUHOM OJIOKEHUH.

Brikirrouarenyu TOJDKHBI OBITh OCHAIICHBI YKA3aTEIsIMU 3aMKHYTOTO U Pa30MKHYTOTO
MOJIOKEHUS, JIETKO Pa3IMYMMBIMU CIIEPEAM, KOTJA MEpeaHsisi MaHedb 3aKpbliTa OJHOU
WM HECKOJbKMMH KpPBIIIKAMH WM 3aKpHIBAIOIIMMH TUTACTHHAMH, €CIIH OHU
npeaycMaTpuBaroTcs (cM. pasjen 6)

Ecnu monokeHHe KOHTAaKTOB YKa3bIBaeT OpPraH yIPaBICHUs, OH JIOJDKEH I10
OCBOOOKJICHIH aBTOMATHYECKH 3aHMMATh MOJIOKEHUE, COOTBETCTBYIOIIEE MOJIOKCHHIO
OJIHOTO WJIM HECKOJBKHX IOJBHKHBIX KOHTAKTOB, B ATOM CIlly4ae OpPTaH YIpaBJICHUS
JOJDKEH MMETh JIBa YETKO pa3iuyaroluIuXcsi COCTOSIHUSI TOKOS COOTBETCTBEHHO
MOJIOKEHUIO KOHTAaKTOB, JUIS aBTOMATHYECKOTO CpalaThIBaHUS MOXET OBITh
MPEAYCMOTPEHO TPETHE OTNIETBHOE MOJI0KEHUE OPTraHa YIPaBJICHUS.

Ha paGoTy sTOro mexaHusma HE JODKHBI BJIHMSATH TOJOXKEHHE O000JOYeK WITH
KPBIIIEK, JTUOO KaKas-TO CheMHAsl YacCTh.

Kppbimiky, 3amioMOMpOBaHHYIO HM3TOTOBUTENEM, PAacCMATPUBAIOT KaK HECHEMHYIO
YacTh.

Ecnu kphImika coy>XUT HampaBIsIIONIEH 711 HAKUMHBIX KHOIIOK, yJaJleHHUE KHOTOK
M3BHE JIOJKHO OBITh HEBO3MOKHBIM.

Opranpl ynpaBieHHUS JOJDKHBI OBITh HAJEKHO 3aKPEIUICHBI, W yAaJIeHHe uX 0e3
MOMOIIM UHCTPYMEHTA JTOJIKHO OBITH HEBO3MOXKHO. JlomyckaeTcs 3akperieHue opraHa
YIPaBJICHUS HEMOCPEICTBEHHO K KPBIIIKE.

Ecnu opran ynopaBieHHs TEpEKIIOYaeTcs JBUKEHHUEM <«BBEPX-BHU3», KOrja
BBIKJIIOYATEIh  yYCTAHOBJICH, KaK B  HOPMAaJbHBIX  YCIOBHSX  OKCIUTyaTalluu
(BepTHUKaIbHO), KOHTAKThl JOJDKHBI 3aMBIKaThCs JBM)KCHHUEM OpraHa YIpaBJICHUS
BBEPX.

BrinmonHenue 3Tux TpeOOBaHUN TPOBEPSIOT IMYyTEM OCMOTPA U HCTIBITAHUS BPYUHYIO.

HpuMeanne - BpeMeHHO B HCKOTOPLIX CTpaHaX AOMYCKACTCA 3aMbIKAHNUEC IBUKCHUEM BHU3.



8.1.3 Bo3nymHbie 3a30pbl M pacCTOSHUS yTe4kH (cM. OpuioxkeHune B)
BozaymiHbie 3a30pbl M pacCTOSIHUSI YTEYKH JTOJDKHBI OBITh HE MEHBIIE YKa3aHHBIX B
Tabuuie 3, €ClM BBIKIIOYATENh YCTAHABIMBACTCS KaK B HOPMAIBHBIX YCIOBHUSIX
JKCIUTyaTaI|H.

8.1.4BuHTHI, TOKOMPOBOASIINE YACTH U COCAUHCHUS

8.1.4.1 CoeauHeHus, SJICKTPUUECKHUE M MEXaHMYECKHE, JIOJDKHBI BBIJICPKUBATH
MEXaHUUYECKUE HATPYy3KH, XapaKTEPHBIE 11 HOPMAIBHBIX YCIOBHM SKCILTyaTallUu.

BuHTBI, w#cHonb3yeMble 11 MOHTa)Ka BBIKJIIOYATENCH, HE JIOJDKHBI OBITh
CaMOHAapEe3aloIIero THIIA.

IIpumeuanus

1 K BunTam (Mnu raifkam), HCIOIb3YEMBIM ISl MOHTAXa aBTOMAaTHYECKHUX BBIKIIOYATENCH, OTHOCATCS
BUHTHI JJIS1 KPETJICHUs KPBIIIEK WIN 3alllUTHBIX IIUTKOB U MaHeNel, HO He Il IPUCOEANHEHHS BBOIHBIX
CaJIbHUKOB U KPEIICHNS] OCHOBAHUSI aBTOMAaTHUECKOT'0 BBIKIIIOYATEISI BHYTPU 000JIOYEK.

CoGutonenue 3Toro TpeOGoBaHMsI IPOBEPSIOT IyTEM OCMOTpA M UcTIbITaHus 110 9.4,

2 TlpoBepka BHHTOBBIX COCAMHCHHU MPEAINOJIAracTCsl OCYIISCTBICHHON B XoJle MCIbITaHUU 1m0 9.8,
9.9,9.12-9.14

8.1.4.2 BunThl, BBOpauMBaIOUIUecs B pPe3b0OBBIE OTBEPCTHS B H3OJIALUOHHOM
MaTepHajge U UCHOJIb3yeMble ISl MOHTaka aBTOMATHYECKOI'O BBIKIHOYATEJNS, JOJDKHBI
0e3 MepeKoCcoB U 3aTUPAHUI BCTABIATHCS B pe3b00OBOE OTBEPCTHE MIIM TalKYy.

Colmronenne 3Toro TpeOOBaHUS MPOBEPSIOT MyTEM OCMOTpa W MPOOHOTO BBOA
BUHTOB.

Ipumeuanue - TpeGoBanne NpaBUIBHON NOCAJIKU YIOBIETBOPSETCS, €CIIH, HAIPUMEDP, UCKIIFOYAETCs
KOCOM BBOJ| BHMHTA, HCIIOJIb3YeTCAd B KaueCTBE HANPABISIONEH Ui HEro Ha 3aKpeIuiieMod uacTd
yriryGneHue B pe3b0e, B KOTOPYIO OH BBUHUMBAETCS, HJIM IPUMEHSIETCS] BUHT O€3 pe3bObl.

Tabnuna 3 - Bo3nymHsie 3a30pbl U PACCTOSHUS YTEUKH

HaunmenoBanue Paccrosinue,
MM
Bo3nyurasie 3a30phl
1 Mexny HaxOISMIMMUCS IO HANpPS)KEHHEM YacTAMM, pasbeIMHCHHBIMH, 3
KOT/a BHIK/IIOYATENIb HAXOAUTCS B PA3OMKHYTOM OIOKCHUH
2 Meskty HaXOSIIMMUCS MOl HANPSKEHUEM YaCTSAMH PasInYHOMN HONAPHOCTH 3
3 Mesky HaxOIAIMMUCS TT0]] HAMIPS)KEHUEM YACTAMU K
- IOCTYITHBIMH TIOBEPXHOCTSIMHU OPTaHOB YIPABJIECHHS: 3
- BUHTAMH WJIM JPYTMMH CPEACTBAMH KPEIUIEHWs KpBIIIEK, KOTOPHIE 3
JIOJDKHBI YIATSTECS TIPH YCTAaHOBKE
- IOBEPXHOCTBIO, HA KOTOPOH MOHTHPYIOT OCHOBaHHE 2 6(3)
- BUHTAMH MJIX APYTHMHI CPEACTBAME KPETUICHHUS BHIKIIOUATEIIS 2 6(3)
- METAUIHYECKIMH KPBIIIKAMH HIIH KOpPOOKamu 2 6(3)
- IPOYMMH JTOCTYITHBIMH META/UTHIECKAMHI JaCTSMH ° 3
- METAUIMYECKUMH OMNOPHBIMH paMaMM  BBIKITFOUATENIEH  yTOILUIEHHOTO 3
MOHTaKa
4 Mex 1y MeTaUIMYECKUMHU YacTIMU MEXaHU3Ma H:
- JIOCTYIIHBIMH METaJLIHYCCKIMH YaCTAMH ) 3
- BUHTaMH WM APYTUMH CPENCTBAMHU KPETUICHUS BBIKIIOYATENIS 3
- METAJUTMYECKMMH OMOPHBIMY PAMaMH BBIKITFOUATENICH CKPHITOTO MOHTAaXKa 3
Paccrosanue yTeuku
1 Mexny HaxOISIMIMMUCS T0J HANMPSHKCHHEM YaCTAMH, pa3beIHHCHHBIMH, 3
KOT/Ta BBIKJTFOUATENb HAXOAUTCS B PA30OMKHYTOM TIOJIOKCHUH
2 Mesxmy HaXOSIIIMMHUCS TTOJT HATIPSDKCHHEM JacTsIMH Pa3IndHON MOSPHOCTH:
- Ul aBTOMATHYECKUX BBIKIOYATENICH Ha HOMHWHAJBHOEC HAMpPSDKCHHE HE 3
Boime 250B
- JUIs IPOYMX aBTOMATHYECKHMX BBIKITIOUATEICH 4
3 Mesxy HaxOIAIMMUCS TI0]] HATIPS)KEHUEM YACTAMU U
- JIOCTYITHBIMH TIOBEPXHOCTSIMU OPTaHOB YIPABJICHHSI 3

- BHUHHTaMHU WU JAPYIUMHU CPEACTBAMU KPCIUVICHUSA KPBIMICK, KOTOPbLIC 3




JOJDKHBI CHUMATBCA IIPU OCTAHOBKE BBIKJTIOUATE/ICH

- BHUHTAaMW WU JPYTHMH CpPEICTBAMHU KpEIUICHHS aBTOMATHYECKUX 6(3)
BBIKITFOUATEIICH
- TOCTYITHBIMH METAJUTHIECKUMU YaCTIMHU 3 3

) HenpuMeHnMO K BCIIOMOTATENbHBIM KOHTAKTAM M KOHTAKTAM YIIPABIICHHUS.

2 Eciou BO3LYWIHBIC 3330l M PACCTOSHHS YTEUKH MEXYy HAXONSAIIMMICS I[OJ HAIDSOKCHHEM HACTSAMH H
METAJUIMYECKUM DSKPAHOM WM IOBEPXHOCTBIO, HAa KOTOPOHl MOHTHpYETCA BBIKJIIOYATENb, 3aBUCAT TOJNBKO OT
KOHCTPYKIIMH BBIKITIOYATENs], TAaK YTO HE MOTYT OBITh YMEHBIIECHBI, KOTJIa BBIKIIOYATENb YCTAHABIMBAETCS B CaMbIX
HeOIaronpHsATHHIX YCIOBHAX (JaXe B METAUTMIECKOI 000I09Ke), JOCTATOYHO 3HAUCHHH, 3aKIIFOYCHHBIX B CKOOKH.

® C yuerom merammmueckoil (OTBIH, COMPHKACAIOMIEHCS C TMOBEPXHOCTAMH M3 W30JALHOHHOTO MaTepPHAIA,
JOCTYITHBIMH T10CJIE MOHTaXa, aHAJIOTMYHOTO HOPMAJIbHBIM YCIOBHSAM SKCIUTyaTaluu. OTy (oJbry 3aTaJKHBAIOT B
YIJIBI, T1a3bI U T. II. ¢ TIOMOIL[BIO HCIIBITATENILHOTO Hasbla coriacHo 9.6 (cM. pucyHok 9).

TIpumeuanus

1 Cnengyet npHHATH MEPBI PEAOCTOPOKHOCTH, YTOOBI 00ECTIEUNTh COOTBETCTBYIOIINE 3a30PbI MEXKITY
HaXOAMIAMUCS TOJ HAMPSKCHHEM YacTSAMH Pa3InIHON MOIAPHOCTH BEIKIIOYATENICH BTHIYHOTO THIIA,
CMOHTHPOBAHHBIX OJIM3KO APYT OT ApyTa. 3HAUEHUS HAXOAATCS B CTAANN M3yUCHHUS.

2 B HEKOTOPBIX CTpaHax B COOTBETCTBUM C HAIIMOHAIBLHOM NMPAKTUKON MCIOJIB3YIOT OoJiee IIMPOKHE
3a30pbl MEK/1y BBIBOJIAMH.

3 3HaueHus Ta0IHLBI 3 IEpECMaTPHUBAIOT.

4 BerioMorarelbHbIE LeTd ¢ 0€30MacHbIM HaIPsHKEHHEM CM. B IpuiioykeHuu F.

8.1.4.3 DneKTpUYeCKrue COCTUHEHUS JTOJDKHBI OBITh CIPOCKTUPOBAHBI TaK, YTOOBI
KOHTaKTHOE JaBJICHHE HE IepPEelaBalioch dYepe3 W3OJSAIMOHHBIM Marepuan, Kpome
KepaMHUKH, YHCTOH CIIIOABI WJIM JPYroro Marepuajlia ¢ paBHO3HAYHBIMHU
XapaKTEPUCTUKAMH, €CJIM METAJUIMYECKHE YaCTH HE UMEIOT YIPYTUX 3JI€MEHTOB, YTOOBI
KOMIICHCHUPOBATh JIOOYI0O BO3MOXKHYIO YCAJIKy WU IUIACTHYHOCTH H3OJISIIHOHHOTO
MaTepuana.

[TpoBepKy OCYIIECTBISAIOT IIyTEM OCMOTPA.

Ipumeuanue - [IpurogHOCTs MaTepHaa OICHUBAIOT MO CTAOMIFHOCTH KOHTAKTHOTO JABIICHHUS.

8.1.4.4 TokompoBoasmK©e 4YacTH W COCIWHEHHUS, B TOM YHCIE YacTH,
npelHa3sHauYeHHbIC [JJIs 3allUTHBIX MPOBOJHUKOB, MPH UX HAIAYUHU, JOJKHBI
HU3rOTOBIIATHCS U3.

- MEIH,

- CIUJIaBa, coaeprkamiero He MmeHee 58 Yomenu, Ay YacTeH, MOISKANTUX XOJIOTHOM
obpaboTtke, niu He meree 50 Yomenn - s IPOYKNX YacTe, WK

- JIPyroro MeTajula WJIA MeTala ¢ COOTBETCTBYIOIIMM TOKPHITHEM HE MEHEe
KOpPpO3UEyCTOMYMBOrO, YeM MeIb, U C HE MEHee MPUTOAHBIMU MEXaHUIECKUMU
CBOMCTBaMH.

Ipumeuyanue - HoBrle TpeOOBaHUS M MCTIBITAHUS JIJIS ONPEACTICHHUS] aHTUKOPPO3ZHOHHONW CTOMKOCTH
HAXOJATCS B CTaJUH M3YUYCHUSA. OTH TpeOOBaHUS JOJDKHBI JOITyCKAaTh MPUMEHEHUE APYTHX MaTEPHAJIOB C
COOTBETCTBYIOITUMH MOKPHITHIMH.

TpeboBanusi, comepkampecs B O3TOM IYHKTE, HE OTHOCATCA K KOHTAKTaM,
MarHuTHBIM  KOHTypaM, HarpeBaTeibHbIM W  OMMETAJUIMYECKHM  DJIEMEHTaM,
TOKOOTPaHUYHUBAIOIINM J3JEMEHTaM, IIYHTaM, 4YacTsIM 3JEKTPOHHBIX YCTPOWCTB, a
Tak)Ke BUHTAaM, raikam, Inai0aMm, 3aKMMHBIM IDIACTHHAM W AHAJIOTHMYHBIM YacTSIM
BBIBOJIOB.

8.1.5BBIBOBI ISl BHEIIHUX MPOBOJHHUKOB

8.1.5.1 BeiBoAsl [Isi BHEIIHWX MPOBOJHUKOB JOJDKHBI 00ECHeYMBaTh TaKOE
MIPUCOCTIUHEHUE TPOBOJAHUKOB, YTOOBI IOCTOSHHO TMOJICPKUBAIOCH HEOOXOIUMOE
KOHTaKTHOE JaBJICHUE.

Hacrosmuit ctangapt npeaycMaTpUBaeT TOJBKO Pe3b0OBBIC BBIBOJBI ISl BHEITHUX
MEIHBIX POBOTHUKOB.

Ipumeuanue - TpeOoBaHUs K BBIBOAAM OBICTPOrO NPHCOEIMHEHHMsS, 0€3pe3b0OBBIM BBIBOJAM U
BBIBOJIAM JIJIS TPUCOEANHEHUS ATFOMUHHUEBBIX IPOBOIHMKOB HaXOMATCS B CTaANH U3yUYCHUSI.




JomnyckaeTcsi npUMEeHEHUE YCTPOUCTB, MPeAHA3HAYEHHBIX ISl IPUCOCIUHEHUS IIUH
MIPH YCJIOBUH, YTO OHU HE UCTIOIB3YIOTCS JJIsI TPUCOCTUHECHUS KaOemei.

Takue ycTpoicTBa MOTYT OBITH BTHIYHOTO HJIM OOJITOBOTO THIIA.

BrIBOZIBI TOMKHBI OBITH JIETKO JOCTYMHBIMH I MPUCOSAUHEHHUS MPOBOJIHUKOB B
MPEANOIaraéMbIX yCIOBUAX IKCILTyaTALNH.

[TpoBepKy OCYIIECTBIISIIOT ITYyTEM OCMOTpPa M UCTIBITaHUH 1m0 9.5.

8.1.5.2 BeIkiroyatenu JOJKHBI OBITh OCHAIICHBI BBIBOJAMHU, JIOMYCKAIOIIMMHU
MPUCOCTMHEHUE MEAHBIX MPOBOAHUKOB HOMHHAIBHOM IUIOIIAJbI0 TOMEPEYHOTO
ceueHus coriiacHo tabdauie 4.

[IpoBepKy OCYILIECTBISIOT IMyTEM OCMOTpPA, M3MEPEHUH U MOOYEPETHOTO BBOJA
OJHOTO MTPOBOJHUKA C MUHUMAJIBbHOM U OJHOTO ¢ MAKCHUMAJIbHOM YKa3aHHOW IUIOIIAIbI0
MOIMEPEYHOTO CEUCHHS.

Ipumeuanue - [IprMeps! BO3MOXHBIX (OPM U KOHCTPYKITHI BEIBOJOB MIPEICTABIICHBI B IPIJIOKCHUN
F.

8.1.5.3 3akuMHBIE 3TEMEHTHI JJi MPOBOJHUKOB B BBIBOJAX HE JOJKHBI CIIYKUTh
JUTSL 3aKPEIUICHUS KaKUX-JIMOO JIPYTHX 3JIEMEHTOB, XOTSI MOTYT YAEpPKUBATh BBIBOJIbI Ha
MeCTe WM MPeIOTBpaIlaTh UX IPOBOPAYMBAHUE.

[TpoBepKy OCYIIECTBIISIIOT TyTEM OCMOTpPa M UCTIBITaHU 1m0 9.5.

8.1.5.4 BeiBo/ibI Ha HOMHUHAIBbHBIE TOKH A0 32 A BKIIOY. JOJDKHBI JIOMYCKATh
MpHUCOEANHEHNE TPOBOJAHUKOB 0€3 CreHaIbHOM MOATOTOBKH.

IIpoBepKy OCYILIECTBIAIOT IIyTEM OCMOTpA.

HpuMeanne - TepMI/IH «nenuaibHas MNOArOTOBKa» IMOAPA3YyMEBACT IPONAMBAHUEC  KUJIbL
MMpoBOAHHWKA, UCIIOJIb30BAHUC KaOeIbHBIX HAaKOHCYHUKOB, 06pa30BaHI/Ie neTeCiib U T. I1., HO HC U3MCHCHHC
q)OpMI)I nepea €ro BBOAOM B 3aKUM WJIM CKPYUUBAHHUC rubKoro MPpOBOAHHUKA I YKPCIUICHUSA €T0 KOHIIA.

Ta6nuna 4 -Ilonepeunsie ceueHUs] MEIHBIX TPOBOIHUKOB JUIS PE3OOBBIX BHIBOJIOB

HomunanbHbIi HoMmuHanbHBIE NONIEPEYHbIE HomunanbHbli HomunanbHble nonepe4yHbie
ToK, A Y cevyeHusi MPOBOHAKOB, Tok, AV ceveHus! MPOBOIHUKOB,
NPHUCOETUHAEMBIX K 323KMMY, NPUCOETUHSIEMBIX K 325KUMY,
MM? MM
Jo 13 Bxirou. Or1,0m0 2,5 Cs. 32 go 50| Or4,0m0 16,0
BKJTIOY.
Cs. 13 no 16|« 1,0 « 4,0 « 50 « 80 « « 10,0 « 25,0
BKJTIOY.
« 16 « 25 « « 15 « 6,0 « 80 « 100 « « ¥636,0
« 25«32 « « 2,5 « 10,0 « 100 « 125 « « 50,0

D HpI/I HOMHUHAJIBHBIX TOKax 10 50 A Bximrou. BBIBOJbI TOJIPKHBI OBITH pacCUruTaHbl HAa 3aKUM U OJHOXXWIIbHBIX U
KECTKHUX MHOTOKUJIbHBIX IIPOBOJHHUKOB; JOIIYCKACTCs NIPUMCHCHUC THOKHUX IIPOBOJHUKOB.

BriBoet JJIA TIPOBOAHUKOB € NONEPEYHBIMU CEYCHUSAMUA 1,0 - 6,OMM2 MOryT OBITH paccuruTaHbl Ha 3aKUM TOJIBKO
OTHOXKUJIbHBIX IPOBOAHUKOB.

Ipumevanue - OTHOCUTENBEHO MEIHBIX MPOBOAHNKOB B cucteMe AWG cM. npunoxenune G.

8.1.5.5 BeiBoabl MOMKHBI 00J1a7aTh JTOCTATOYHOW MEXAaHUYECKOH IMPOYHOCTHIO.
Pe3pba BUHTOB W Taek ig 3aXUMa MPOBOJHUKOB JOJDKHA XapaKTePU30BATHCS
Merpuueckum 1marom HMCO  umm

IIPOYHOCTBIO.

[IpoBepKy OCYIIECTBIISIIOT ITyTEM OCMOTpa M UCTIBITaHuH 110 9.4 1

COMOCTAaBHUMBIMH IIIarOM M MEXaHHYECKOH

5.1

IMpumeuanune - BpemeHnHo sxBuBaneHTHOH pe3pde MCO mo mary m MexaHH4ecKOW MPOYHOCTH
cuntaroT pe3sobr SI, BA u UN.

8.1.5.6BBIBOIBI TOKHBI OBITH CKOHCTPYHPOBAHBI TaK, YTOOBI 33)KUMATh TPOBOTHUK
0e3 Cepbe3HOT0 MOBPEKACHUS KUITBI WIIA U30JISIIIUA TTPOBOTHHKA.

[TpoBepKy OCYIIECTBIISIIOT IMTyTEM OCMOTpa M UCTIBITaHus 110 9.5.2

8.1.5.7BsIBOABI JOMKHBI OBITH CKOHCTPYHPOBAHBI TaK, YTOOBI 32)KMMATh MMPOBOTHUK
HAJICKHO M MEXTY METATAYCCKIMH ITOBEPXHOCTSIMH.




[TpoBepky OCyIIEeCTBISIOT TyTeM 0CMOTpa U uchbiTaHuii mo 9.4m 9.5.1

8.1.5.8 BriBoabI JOMKHBI OBITH CKOHCTPYUPOBAHBI U PACIOJIOKEHBI TaK, YTOOBI
UCKITIOYUTH BO3MOYKHOCTH BBICKAJIh3bIBAHUS )KECTKOT'O OJTHOKHIILHOTO TIPOBOIHUKA HITH
KHJIBI MHOTOKWJIBHOTO TPOBOJHMKA B MPOIIECCE 3aTATUBAHMS 32)KUMHBIX BHHTOB HITH
rack.

3T0 TpeOOBaHUE HE MPEABSBISIOT K IMUHHBIM BBIBOJIAM.

[IpoBepky ocyIiecTBISIOT UcnbiTanueM 1o 9.5.3

8.1.5.9BsIBOIbI TOJDKHBI OBITH CKOHCTPYHPOBAHBI WJIM PAa3MEIICHBI TaK, YTOOBI MpH
3aTSITUBAaHWW WJIH OTIYCKAaHWW 32)XKUMHBIX BHUHTOB WM TaeKk He ociaabeBaauch
KPETUICHHSI BEIBOJIOB K aBTOMAaTHYECKUM BBIKITIOYATEIISIM.

Tpumeuanus

1 Ot TpeboBaHMA HE 03HAYAIOT, YTO KOHCTPYKIIMS BBEIBOJOB JTOJDKHA MOJTHOCTHIO MPEIOTBPAIIATh UX
BpallleHWE WM CMEIICHHe, HO JI000€ MIBIDKEHHE IOJDKHO OBITh JOCTaTOYHO OTPAHHYCHHBIM BO
n30ekaHue HapyIIeHUH TpeOOBaHUI HACTOSIIETO CTaHAApTA.

2 Jlns npenoTBpaliieHus ociaalieHus BBIBOJOB CUMTAIOT JOCTATOYHBIM MPUMEHEHUE YIUIOTHSOLICH
MAacCHl HJIM CMOJIBI TIPH YCIIOBHUH, UTO!

- OHH HEC HCIIBITBIBAIOT HATPY30K B HOPMAIBHBIX YCIOBHIX IKCILTyaTAIIUH,

- 3((eKTUBHOCTh YIUIOTHSIOLICH MACCHI MM CMOJIBI HE CHHIKACTCS IMOJ BO3ACUCTBHEM TEMIIEPATyp,
JIOCTUTAaCMBIX BBIBOJIOM B HamOojiee HEOIAarompuATHBIX YCIOBHSIX, OTOBOPCHHBIX B HACTOSIICM
CTaHJapTe.

[IpoBepKy OCYIIECTBIISIIOT IMTyTEM OCMOTpa, U3MEPEHUH U UCTIbITaHui 1o 9.4

8.1.5.10 3axxuMHBIE BUHTHI WJIMA TallKh BBIBOJOB, IMPEIHA3HAUYCHHBIX IS
MIPUCOCIUHECHHS 3alIUTHBIX MPOBOJHUKOB, JOKHBI OBITh JOCTATOYHO 3aIIUIIEHBI OT
CIIy4aifHOTO OCTIaOJICHUS MX 3aTSHKKH.

[IpoBepKy OCYIIECTBIISIIOT MTYTEM HCIBITAHHS BPYUYHYIO.

IIpumeuyanue - KOHCTpYKIMH BBIBOJOB, NPUMEPHI KOTOPBIX INPEACTABICHBI B HpuioxkeHHu F,
JOCTaTOYHO YIPYTH M YJOBJIETBOPSIIOT JTOMY TpPEOOBAaHHWIO, Ul JAPYI'MX KOHCTPYKLUMH MOTYT
NOTpeOOoBaThCs CeNUaIbHBIE IPUCIIOCOOJICHHS THIIA IOCTATOYHO YIIPYToil 4acTH, KOTOPYIO HEBO3MOXKHO
ObLI10 OBl yIANTUTh CIIy4aiHo.

8.1.5.11 Cronbuarpie 3aXKUMbI JTOJDKHBI JIONMYCKAaTh TOJHBIA BBOJ M HaJCKHBIA
3aKUM TIpoBojaa. [IpoBepKy OCYyIIECTBISIOT MyTeM OCMOTpa IMOCIe MOJHOTO BBOJA U
3KMMa OJTHOKHJIBHOTO TIPOBOJHUKA C HAUOOJIBIIIEH TIIONIAIbI0 TTONIEPEUYHOTO CEUCHUS,
COOTBETCTBYIOIIECH JAHHOMY HOMUHAIBHOMY TOKY

no Tabsuiie 4, ¥ KpyTAIIUM MOMEHTOM 10 Tadsmie 9.

8.1.5.12 BuHThl M railku 3aKUMOB Ui NPUCOCIUHEHUS BHEIIHUX MPOBOJHUKOB
JOJDKHBI BBHHYMBATHCS (HABUHYMBATHCSA) Ha PE3bOOBBIC JCTAIM, BBIIOJHCHHBIE W3
MeTaiia. BUHTBI HE TOMDKHBI OBITH CAMOHAPE3AI0IUMHU.

8.1.60TcyTCTBHE B3aUMO3aMEHIEMOCTH

KoHcTpykiust BBIKTIOYATENS, MPEIHA3HAYEHHOTO J/JIsi YCTAaHOBKM B OCHOBaHUE,
obpasyrolee ¢ HAUM €IUHYI0 KOHCTPYKIMIO (BTHIYHOTO WJIM BBHHYHMBAEMOIO THIIA),
MOCJie YCTAaHOBKU W TMOJKIIIOYEHUS, KaK B HOPMAIIBHBIX YCIOBHUSX JKCIUTyaTallld, HE
JIOJDKHA JIOMYCKAaTh BO3MOXXHOCTH 3aMEHBI €ro, 0€3 MOMOIIM HWHCTPYMEHTA, IPYTruM
TOI0 JK€ THIIA, HO C 00Jiee BEICOKMM HOMHHAIbHBEIM TOKOM.

[TpoBepKy OCYIIECTBIISIIOT ITyTEM OCMOTpA.

IIpumeuanue - BripaxxeHne «kak B HOPMAJIBHBIX YCJOBHSAX JKCIUIyaTallMW» IIOAPa3yMeBaeT, UTO
BBIKJTIOYATENh YCTAHABIUBAIOT 10 HHCTPYKIIUSM H3TOTOBHTEIIS.

8.1.7MexaHuueckas YyCTaHOBKA BBHIKJIIOUYATEIECH BTHIYHOTO THUIIA

MexaHnueckass YCTaHOBKA BBIKIIOUATENICH IITETNICENLHOTO THMA JOJDKHA OBITh
HaJIe)KHOW U UMETh COOTBETCTBYIOLIYIO YCTOMYHUBOCT.

8.1.7.1 Buikntouamenu 6muvluHo20 muna, gukcayus KOMopvlx obecneyusaemcs He
MOJILKO 3a cYem WmenceabHo20 cOeOUHeHUs

[TpoBepky ocymiecTBISIOT UcHbITaHueM 1o 9.13



8.1.7.2 Bwikniouamenu 6mvluHO20 MUnd, @uUKCAyus KOMOPbLIX 0becnedusaemcs
MONILKO WMeENcelbHbIM COeOUHEeHUeM

[TpoBepky ocymiecTBISIOT UcnbiTanueM 1o 9.13

JlononHurtenbHble TPeOOBAHUS AJI BBIKJIIOYATENEH 3TOTr0 TUIA HAXOIATCSA B CTaUU
paccMoTpeHus,

8.2 3amuTa oT 3J1eKTPUYECKOro yaapa

BrikmouaTenu JOMKHBI OBITH CHPOEKTUPOBAHBI TaK, YTOOBI MOCIE YCTAaHOBKH M
NPUCOCMHCHHUS, KaK B HOPMAJIbHBIX YCIOBHSAX OSKCIUTyaTalud (CM. MpPHUMEYaHUE K
8.1.6), yacTu, HaXOSIIUECS O] HAPSHKEHUEM, ObUTH HETOCTYITHBIMH.

YacTh CUMTAIOT «IJOCTYIHOW», €CIIM €€ MOXKHO KOCHYTHCSI UCIBITATEIbHBIM IIYIIOM
(cm. 9.6).

B BbIKIIOUATENSX, 32 UCKIIOYEHHEM BTHIYHOTO THWIIA, HApPY)KHbIE YacTH, KpOMe
BUHTOB WU JPYTHX CPEACTB KpEIUICHHS KpBIINIEK U Ta0JM4yeK, JOCTYIHBIC TOCIE
YCTAaHOBKM M MPHUCOEAMHEHHUS BBIKJIIOUATENs, KaK B HOPMAJIbHBIX YCJIOBHUAX
OKCIUTyaTaIluH, JOJKHBI JINOO M3TOTAaBIMBATHCA U3 M3OJISIIMOHHOTO MaTepuana, Jubo
MOJIHOCTBIO MOKPBIBATHCS U30JISIIMOHHBIM MaTepUajoM, €CIH YacTH, HaXOIIHecs MO
HANPsDKEHHWEM, HE TIOMENIEHBI BO BHYTPEHHIOW OOOJIOYKY U3 H3OJSIUOHHOTO
MaTepuana.

Ob6oouka 10KHA OBITH 3aKpeIieHa TaK, YTOOBI HE TOTEPATHCS BO BpeMsi MOHTaXKa
aBTOMAaTUYECKOTO  BbIKJItouaTensd. OHa  JOoKHA HUMETh  TOJIIMHBI  CTEHOK,
obecrneunBarore HEOOXOUMYI0 MEXaHUYECKYIO0 MMPOYHOCTh, B TOM YHCIIE HA yriax u
pebpax, 11t BBIMOTHEHUS 3aIIUTHON ()YHKIIMH 00OJIOYKH.

Bxonmnple oTBepcTHs IS TPOBOAOB MJIM KaOened JOJKHBI BBIMOJNHATHCA W3
M30JSIIMOHHOTO MaTepuala Ui CHa0XaTbCsl BTYJIKaMH JTUOO JIPYTUMHU aHAJOTUYHBIMU
MPHUCTIOCOOICHUSIMA U3 M3O0JIALIIMOHHOTO MaTepuana. Takue MpHCIOCOOICHUS JOKHBI
HAJIeKHO 3aKPEIIAThCA U 001a/1aTh JOCTATOYHOW MEXaHUYECKOM MPOYHOCTHIO.

B BBIKITFOUATENSIX BTHIYHOTO THUIIA HAPY)KHBIE YACTH, 32 UCKIIOYCHHEM BHUHTOB HIU
JOPYTUX KpeIUIeHUH sl KPbIIIEK, JOCTYIHbIE B HOPMaJIbHBIX YCIOBUAX 3KCILTyaTalllu,
JTOJI’KHBI BHITIOTHATHCS U3 H3OJSAIMOHHOTO MaTepraa.

Mertannuueckue OpraHbl yIpaBieHHs] JODKHBI OBITh HM30JUMPOBAHBI OT YacTeH,
HAXOJSAIIUXCS TIOJ HANPSHKCHHEM, a WX OTKPBIThIE YacTH, 3a HCKIIOYECHUEM
o0ecneunBaroIUX CBA3b M30JUPOBAHHBIX OPraHOB YIPABICHHUS HECKOJIbKHUX IOJIOCOB,
JIOJIKHBI OBITH TIOKPBITHI H30JIALIMOHHBIM MaTEPHUATIOM.

Mertannnyeckue 4acTu MeXaHU3Ma JI0JKHBI ObITh HEJOCTYITHBIMHU.

Kpome Toro, oHM MOMKHBI OBITH H30JMPOBAHBI OT MOCTYIMHBIX METAJUTHUYECKUX
yacTel, MEeTAIIIMYECKMX MOHTAKHBIX MaHeslel BBIKJIIOYaTeled YTOIJICHHOIO MOHTAaXa,
BUHTOB U JAPYTUX CPEJICTB KPEIUICHUS OCHOBAHUS K MAHETU W METANTMYECKON TMaHelH,
HCIIOJIb3yEMOI B KAYECTBE MOHTAXKHOM.

JlomkHa TpeaycMaTpHBAThCS BO3MOXKHOCTH  JIETKOM  3aMEHBI  BBIKJTFOYATENS
BTBIYHOTO THUIA 0€3 KacaHus YacTel, HaXOASIIUXCS MO/ HAPSHKEHUEM.

Jlak wim sMaib He CYUTaoT 3(P(GEKTUBHON M30ISAIUEH Ul YKa3aHHBIX BBIIIE MEp 110
U30JISIIMY MEXaHUYECKHUX YacTeH.

[IpoBepKy OCYyIIECTBISIOT TyTeM OCMOTpPAa U UCTbITaHus 110 9.6.

8.3 Dy1eKTPOU30/ISIIUOHHBbIE CBOICTBA

Beikmouatenu  TOMDKHBI  O0JafaTh  JOCTATOYHBIMH  DIIEKTPOH3OJSIIUOHHBIMU
CBOMCTBaMH.

[IpoBepky OCyIIEeCTBISIOT UCTIBITAHUSMU 110 9.7.

[Tocne ucmplTaHnii Ha W3HOCOCTOMKOCTh 1O 9.11 M KopoTKoe 3aMbikanue 1mo 9.12
BBIKJTIOYATENN JIOJDKHBI BBIICPKUBATh HUCHbITaHHE TO0 9.7.3 HO C TMOHWKCHHBIM
UCTIBITaTEIbHBIM HanpsokeHreM (cMm. 9.11.3 u 6e3 npeaBapUTEeILHOTO BhIICPKUBAHHS
BO BJI&XKHOM Kamepe o 9.7.1

8.4 IlpeBbIllIeHHE TeMIIEPATYPHI



8.4.11lpenenbHble IPEBBIIICHUS TEMIIEPATYPHI

[IpeBblieHHEe TemmepaTypbl YacTedl BBIKJIIOYATENs, HW3MEPEHHOE B YCIOBHSX,
yka3aHHbBIX B 9.8.2 He JI0KHO BBIXOJHTD 3a MPEeAesbl, yCTAHOBJICHHBIE B Ta0IuUIle 5.

Beixntouatens  He  JIOJDKEH MMETh  MOBPEXKIEHHUH, MPENATCTBYIOLIMX  €ro
(YHKIIMOHUPOBAHUIO M O€30MACHON IKCIUTyaTaI|H.

8.4.2TemmnepaTypa OKpyXamIIero Bo3ayxa

[IpenenbHple  TpPEBBIICHUS  TEMIEpPaTypbl, INpUBEACHHbIE B  Tabmuue 5,
JeMCTBUTENBHBI TOJIBKO MIPU TEMIIEpATypax OKPYKAIOILIEro BO3yXa, yKa3aHHbIX B 7.1

8.5 IIpoao/KUTeNbHBIH pPesKuM

Beixtouatenu JOMKHBI oOecreurBaTh 3alIMTHYIO XapaKTEPUCTHKY Jaxe Mocie
JUIATEIIEHOM SKCIUTyaTaIiH.

[TpoBepky oCyLIeCTBIAIOT UcIIbITaHUEM 110 9.9,

Ta6nuna 5 -3HaueHUs NPEBBIIICHUS TEMIIEPATYPHI

T 2)

Yacrn 7, IlpeBbiienue
Temueparypsl, °C

BbIBOJIBI JUIS BHEIIHUX COCIHHEHMH ) 60
Hapy»xHble YacTH, K KOTOPHIM BO3MOXKHO KAaCaHWE IPU PYYHOM YIPABICHHU 40
BBIKJIFOUATEIEM, OpPraHbl YIPABJICHUS, BBIMOJHCHHBIE W3 HW30JSIIIUOHHOTO
Mmarepuana, ¥ METAUIMYECKHE CBS3M MEXIy HW30JIMPOBAHHBIMH OpraHaMu
YIPABJICHUS] HECKOJILKUX MOTIOCOB
HapyHble MeTaIMYEeCKUE YaCTH OPTaHOB YIIPABICHUS 25
IIpoune  HaApyKHbIE  YaCTH, YaCTH  BBIKJIIOYATENS,  HEMNOCPEICTBEHHO 60
COIPHKACAIOIMECS C MOHTAXKHBIMH ITOBEPXHOCTIMH

D 3HaueHns M1 KOHTAKTOB HE YCTAHABIMBAIOT, TAK KAK KOHCTPYKLMS OOJNbIIeil 4aCTH BBIKIIUATENCH He
JIOTTYCKAET MPAMOT0 M3MEPEHHUS HX TEMITepaTypbl 6€3 U3MEHEHHSI UM CMEIICHHS JIeTallei, CIIOCOOHBIX TMOBJIHUSTH Ha
JOCTOBEPHOCTh M3MEPEHHUI MPHU MCHBITAHUSX. I KOCBEHHOW MPOBEPKH pabOTOCIOCOOHOCTH KOHTAKTOB C TOYKH
3pPEHHUSI YPE3MEPHOI0 MeperpeBa B yCIOBHUSX DKCIUTyaTalldd CYMTAIOT JOCTATOYHBIM 28-CyTOYHOE MCIbITaHHe (CM.
9.9.

2 Jns vactelf, He BOLICAWMX B 3TOT I€PCUCHDb, 3HAUCHUS HE YCTAHABIMBAKT, HO OHM HE JOIDKHbI BBI3HIBATD
MOBPEXICHHUI COCEMHUX YacTel, BBIMOJHEHHBIX W3 H3OJSIUOHHBIX MATEPHAIOB, W HE JO/DKHA CHIDKATHCS
paboToCcoCcCOOHOCTh BBIKITFOUATEIIS.

% Jlns BbIKIFOUATENEH BTBIMHOTO THIIA - BHIBOABI OCHOBAHMSL, Ha KOTOPBIX YCTAHABIUBAKT BHIK/IIOUATEb.

8.6 ABTOMaTHYecKoe ONepupoBaHNe

8.6.1HopmanbHas BpeMs-TOKOBas XapaKTEepUCTHUKA

XapakTepHuCTUKa pacIeTICHHs BBIKITIOUATENeH JOKHA 00eCIIeYnBaTh
3¢ (heKTUBHYIO 3alTUTY IIenu 6e3 cpabaThIBaHUS MPYU HOMHHATILHOM TOKE.

OTa BpeMsA-TOKOBas XapaKTePUCTHKA (XapaKTEPUCTUKA PACIICTUICHHS) BHIKITIOYATEIIS
OTIpeNIeNIIeTCs YCIOBUSAMH U 3HAYEHUSIMHU COTIIacHO Tabduie 6.

Tabnuia 6 neficTBUTENBHA TSI BEIKJIIOUATENS!, CMOHTHPOBAHHOTO B COOTBETCTBHH C
yenoBusimMu 9.2 1 paGoOTAIOIIEro PH KOHTPOJIBHOM TeMiepatype kanuoposkn 307 °C.

[TpoBepKy oCymIeCTBISIOT MyTeM HchbiTanui mo 9.10

HcnbiTanus mnpoBoasT mpu  J000H  TeMmreparype BO3/AyXa, a pe3yJbTaThl
KOppekTupyroT K Temneparype 30 C Ha OCHOBaHMH IOMPABOYHBIX KOIPPUIIMEHTOB,
IPEOCTABIIIEMBIX U3TOTOBUTEIIEM.

[lpr 5TOM OTKJIOHEHHE WCIBITATEILHOTO TOKAa OT yKa3aHHOro B Ta0nmie 6 He
JOJKHBI TpeBbImaTh 1,2 %na 1 °C u3mMeHeHus TeMnepaTypbl KaIHOPOBKH.

Ecnu BBIKITIOYATETh MapKUPOBAH TeMIlepaTypou kanmuOpoBku, oTiauyHor oT 30 C,
UCTIBITAHKE TIPOBOJIAT VISl 3TOM TeMIepaTyphl.

Tabnuna 6 - BpeMsa-TokoBbeie pabodrie XapaKTepUCTUKH

Hcnbitanue | Tum 3amuTHOH HcnbiTaTenbublii | HavajabHoe Ipenennt Tpedyembie [pumeyanune
XapaKTepHCTHKH TOK |y cocTosIHUe BpeMeHH pe3yJbTaThl
pacuenJieHust
HiIn
HepacHenieHust
a B,C,D 1,13 Xonomuoe? | t=1u (upu I, < be3 -




63 A); pacuerieHus
t=2uq (opu |, >
63 A)
Hememnenno | t<1lu (l'IpII/I Ih< Henpepbisioe
rocie 63 A);
b B,C, D 1,45 Pacuenmenne | HapacTaHue TOKa B
HUCIIBITAHUS t< 2y (mpu I, >
Teuenue 5S¢
a 63 A)
c B,C,D 2,55 XonogHoe 1c<t<60c Pacuemnenue -
(mpu 1, < 32 A);
lc<t<120c¢
(opu 1, > 32 A)
B 3,00 Tok co3maercs
C 5,00 bes MyTeM 3aMbIKaHUS
d D 10,00 Xonomuoe t201c pacuemieHns] | BCIOMOIaTeNbHOro
BBIKJIFOUATEIIs
A 5,00
e B 10,00 XosoaHoe t<0,1c Pacuemnenue -
C 50,00

Y TepMuH «x0/0IHOE» 03HAYACT 6e3 MPEIBAPHTEILHONO MPOMYCKAHUS TOKA IPH KOHTPONIBHOM TeMIepaType KaauOpOBKH.
IMpumeuanne - [lns Beikiatouareneidl Tuna D paccMaTpuBaeTcsi BO3MOKHOCTD JOIMOJIHUTEIBHOTO POMEXKYTOYHOTO 3HAUCHHS
Mexay ¢ u d.

WsrotoButens  MOMKEH  MpeNOCTaBUTh  WHPOpManmui 00  WM3MEHEHUSX
XapaKTePUCTUKU PACICIUICHUS TMPH TEeMIIEpaTypax KaJIuOPOBKH, OTIMYAIONIUXCS OT
KOHTPOJIBHOM.

8.6.2YcnoBHBIE TapaMeTPhI

8.6.2.1Vcnosnoe spemsa paBHO 14 nist BRIKIIIOUATENIEH ¢ HOMUHAIBHBIM TOKOM /10 63
A BKIIFOY. ¥ 29 - C HOMUHAJIBHBIM TOKOM CB. 63 A.

8.6.2.2Vcnosuwiii mok nepacyennenus (Ini)

VY cnoBHBIN TOK HepacleTIEHUs BBIKJIIOUaTess paBeH 1,13ero HoMUHaIBHOTO TOKA.

8.6.2.3Vcnosuwiit mok pacyennenus (1)

Y CoBHBIN TOK paclieryieHus BhIKIIIOUaTess paBeH 1,45ero HoMuHaIBHOTO TOKA.

8.6.3XapakTepucTHKa pacieniecHUs

XapakTepucTUKa PpACIEIUICHUS BBIKIIOYATEICH JO/DKHA TPOXOAWTh B 30HE,
onpenenexnHoi 8.6.1

IIpumeuanus

1 Ha xapakTepUCTHKY PACUCIUICHHS BBIKIFOUATEIICH MOTYT BIUITh TEMIIEPATypa M YCIOBUS MOHTaXa,
OTJIMYAIOIINECS OT yKa3aHHbIX B 9.2 (HampuMmep, MOHT@X B CIEIHAIbLHON 000JI0YKe, KOMIIAHOBKA
HECKOJIbKUX BBIKJIIOYATENIEH B OJHOM 000JIOYKE U T. I.).

2 V3roToBUTEb MOIKEH MPEIOCTABUTh HHPOPMALNIO 00 W3MEHCHHH XapaKTCPUCTUKH PACIICIUICHUS
MIPH TEMIIEpaTypax OKPYKAIOIIETO BO3IyXa, OTIIMIHBIX OT KOHTPOJIHHOMU, B IIpeeaxX, YCTAHOBICHHBIX B
7.1

8.6.3.1 Bausnue 00HONOMIOCHOU HASPY3KU HA XAPAKMEPUCTUKY PACYenieHusl
MHO20NONIOCHO20 BbIKIIOYAMENS

Ecnu B BhIKITIOUaTene 6ojee 4eM ¢ OJHUM 3alIMIIECHHBIM MOJIIOCOM MPOXOAUT TOK
Harpy3Kd TOJBKO 4Yepe3 OJMH 3allUIIEHHBIH MOJI0C, HAYUHAS C XOJIOJHOTO COCTOSHUS,
OH JIOJDKEH pacleIUIIThCs B Mpeieiax YCIOBHOTO BPEMEHH MPH TOKE, PAaBHOM:

- 1,1 ycnoBHOro TOKa pacueryieHus: AJisg JBYXIOJIOCHBIX BBIKIIIOUATENed ¢ ABYMS
3alUIIEHHBIMU MTOJII0OCAMH,

- 1,2 ycnoBHOTO TOKa pacUerIeHHsl sl TPEX- U YETHIPEXIIOIIOCHBIX BBIKIIOUATEICH.
BrikimrouaTenu JOKHBI pacIeTuiAThCs B Mpeienax yCIOBHOTO BPEMEHH, YKAa3aHHOTO B
8.6.2.111poBepky ocymecTBIOT UcnbiTanueM 1o 9.10.3

8.6.3.2 Bausnue memnepamypsl OKpyscaroujeco 6030YXa HA XaAPAKMEPUCTUKY
pacyenienus

TemnepaTypa OKpy>Kalollero Bo3ayxa, OTIMYAIoNascss OT KOHTPOJIbHOU B Mpeaenax
muHyc 5 - munyc 40 °C, He MOJDKHA CYLIECTBEHHO OTpaXKaTbCs HAa XapaKTEPHCTUKAX
paclernieHus aBTOMaTUYECKUX BBIKIIIOUaTeNEeH.

[IpoBepky ocymiecTBIsIOT UcnbiTaHusiMu 110 9.10.4




8.7 MexaHn4eckasi 1 KOMMYTAlHOHHAS H3HOCOCTOHKOCTH

Brikitoyarenu JOMKHBI BBIIONHATH JOCTATOYHOE YMCIIO IHMKJIOB HA HOMHHAJIBLHOM
TOKE.

[IpoBepKy ocymecTBISIFOT ucnbiTanuem 1o 9.11

8.8 Pa60T0Cn0COOHOCTH MPH TOKAX KOPOTKOI0 3aMbIKAHUA

Brikitoyarenu JOMKHBI BHIIOMHATH YCTAHOBJICHHOE YHCIIO ONepaliili mpu KOPOTKUX
3aMbIKaHMAX Oe30mMacHO s omepaTopa M HE HMMETh IEPEKPBITUS  MEXIy
TOKOBEAYIIMMHU YaCTSIMHU UM TOKOBEIYITUMH YaCTSIMU U 3a3€MJICHHEM.

[IpoBepky OCyIIECTBISIOT UCTIBITAHUSMU 110 9.12

Briktoyarenu JOMKHBI  BBIKJIIOYATh W OTKJIIOYATh JIIOOOH TOK IO YpOBHS,
COOTBETCTBYIOIIIETO HOMMHAIBbHON HamOOJbIIe KOMMYTAIMOHHOW CIIOCOOHOCTH
BKJIIOUUTENBHO, TP HOMUHAIBHON YaCTOTE U BO3BpAIIAlOIIeMCcs HAPsSKEHUH, paBHOM
(105 £ 5) % HOMHHANBHOrO pabouero HampsDKEHHs, ¥ JO00M Kod(huimeHTe
MOIITHOCTA HE MEHEe HWXKHEro Ipejesia auamnazoHa, ykazanHoro B 9.12.5 tpeOyercs
TaKKe, 9To0bl COOTBETCTBYIONIEE 3HAUeHHME |°t GBLIO HEKE XapakTepucTHKH |2t (CM.
3.5.13.

8.9 CTOlKOCTh K MeXaHHYECKHM TOTYKAM U yAapam

Briktouarenu JomKHBI 0071a1aTh TOCTATOYHON MEXaHHUUECKOH MPOYHOCTHIO, YTOOBI
BBIJICPKUBATh HATPY3KH, BO3HUKAIOIINE B MPOLIECCE MOHTAXA U SKCILTyaTalllH.

[TpoBepKy ocymecTBIsIOT ucnbiTaHussMu 9.13

8.10 TepmocToiikocTh

Brikitouarenu 10KHBI OBITh JOCTaTOYHO TEPMOCTONKUMU.

[TpoBepky ocyIiecTBISIOT UcHbITanueM 1o 9.14

8.11 CtoiikocTh NPOTUB AHOMAJIBHOT0 HATPEBA U OTHA

HapyxHble 4acTH BBIKIIIOYATENIEH, U3TOTOBJICHHBIE M3 M30JISIIMOHHOTO MaTepHhaa,
HE JTOJIKHBI JIETKO BOCILJIAMEHSTHCSI U PACHpPOCTPAHATh OrOHb, €CIIM HaXoAsmuecs: 01m3
HUX TOKOIIPOBOJAIINE YACTH B YCIOBHUSAX aBapUH WIN MEPErpy3KU JOCTUTAIOT BHICOKOM
TEMIEPATYPHI.

[IpoBepKy OCYIIECTBISIOT MyTeM OCMOTpPA U UcHbITanus mo 9.15

8.12 Koppo3ueycToiiunBoOCTh

YacTH, BBINIOJIHEHHBIE W3 YEPHBIX METAIJIOB, JAOJDKHBI OBITH B JIOCTaTOYHOW Mepe
3aIUIIEHBI OT KOPPO3UH.

[TpoBepky ocyiiecTBISIOT UcHbITaHueM 10 9.16

9 UcnbITaHuA

9.1 TunoBble HCILITAHUS U HX NOCJEA0BATEIbHOCTh

9.1.1XapaKkTeprCTUKU BBIKJIIOYATEICH IPOBEPSIOT B XO/1€ THUIIOBBIX UCIIBITAHHM.

OO0BeM TUTIOBBIX UCIIBITAHUHN TIPUBEACH B Tabauie /.

9.1.2C uenpio cepTuUKaUN TUTIOBBIE UCTIHITAHUS BBIOJHSIOT [IUKJIAMHU.

[{MKJIBI UCTIBITAHUI M YKCIIO UCTIBITYEMBIX 00pa3IoB yKa3aHbl B IpuiiokeHuu C.

B orcyrcTBHe npyrux ykazaHH KakKJOMy THIIOBOMY HCIBITaHUIO (MM IHKITY)
MOIBEPTalOT YHUCTHIC M HOBBIE BHIKITIOUATEIH.

IMpumeuanue - VIcsITanus Ha COOTBETCTBUE CTAHAAPTAM MOTYT BBITTOHSTECS:

- U3TOTOBHTEJEM IIPH 3alOJHEHUH JeKIapanud o coorBercTBud nocrasku (MCO/MOK PykoBoacTBoO
2 [6], myukr 13.5.1);

- HE3aBMCUMON opraHusanueil B nensx ceprudukanuu npoaykuuud (MCO/MOK Pykosoxactso 2 [6],
nyHkT 13.5.2).

B cootBerctBuu ¢ PykoBoacteom 2 MICO/MDK [6] Tepmun «cepTudUKamnsg» MOKET
HCIIOJIB30BATHCS TOJILKO BO BTOPOM CJiydac.

Tabnuna 7 -TlepedeHb TUMOBBIX UCTIBITAHUI

HcnbiTanns IIyHKT

CTOHMKOCTb MapPKUPOBKHU 9.3




HanexxHocTh BUHTOB, TOKOIIPOBOASIINX YacTeH M COCTMHEHH I 9.4
Hazie>xHOCTh BBIBOJIOB JJIsl BHEITHUX MPOBOJIHUKOB 9.5
3ammra OT 3JCKTPUIECKUX YIapoB 9.6
DIEKTPOU3OJISAIIMOHHBIE YCTPOHCTBA 9.7
IIpeBbIlICHHE TEMITEPATYPhI 9.8
28-cyTOoUHOE UCTIBITAHUE 9.9
XapakTepucTHKa pacLeIeHus 9.10
MexaHn4ecKas 1 KOMMYTAllMOHHAS H3HOCOCTOHKOCTh 9.11
KopoTkoe 3aMbIKaHue 9.12
CTOMKOCTh IPOTHB MEXaHUYECKUX TOMYKOB H YAaPOB 9.13
TepMocTOMKOCT 9.14
CTOHMKOCTb IPOTHB aHOMANIBHOT'O HarpeBa U OTHs 9.15
Koppo3ueycToiunBocTh 9.16

b DTO HUCIBITAHUE COCTOUT U3 HECKOJIBKUX THUITOBBIX MCIIBITAHUM.

9.2 Ycj10BUSA MCTIBITAHUS

BrikimouaTens ycTaHaBIMBAIOT aBTOHOMHO, BEPTHKAILHO, HA OTKPHITOM BO3IyXe
npu temmeparype 20 - 25°C (B OTCYTCTBHE APYTrHX YKa3aHHH) W 3alHMIIAIOT OT
Ype3MEPHOTO HAPY>KHOTO HArpeBa Wi OXJIaKICHUS.

Brikatoyarenu, mpenHa3Hau€HHblE MJIi YCTAaHOBKM B OTAENBHOM 000JI0UKeE,
UCTBITHIBAIOT B HAMMEHBIIIEH U3 000JI04EK, MPEANMUCAHHBIX U3TOTOBUTEIICM.

B orcyrcTBHe Apyrux yKa3aHHi BBIKIIOYATEIN MPUCOSAUHSIIOT ¢ IOMOIIbIO Kalers,
COOTBETCTBYIOILIETO Ta0suIle 8, ¥ 3aKpeIUISIIOT Ha (haHEpHOM IIMTE TONIUHOM okoio 20
MM, OKpAallleHHOM B MaTOBBIA YEpPHBIN IBET, JIOOBIM CIOCOOOM, YIOBJIETBOPSIOLIUM
TpeOOBaHUSM, MPEABSIBISIEMBIM H3TOTOBUTENIEM K CPEJICTBAM MOHTAXa.

Eciu pomyckaemoe OTKJIOHEHHWE HE OroBapHUBAeTCs, THIIOBBIE HCIIBITAHUS
BBITIOJHSIOT TMPH 3HAYCHHUSX HE MEHEE JKeCTKHUX, YeM IPUBEIECHHBIC B HACTOSIIEM
CTaHjaapTe.

B orcyrcTBHE Ipyrux yka3aHuWil HCIBITAHUS IPOBOJST IPU HOMHHAIIBHOM yacToTe (C
nomyckoM 15 I'ir) 1r0060M mprueMIIeMOM HampsiKEHUH.

Bo Bpems ucnibiTanuil He oMycKaeTcst 00CIy)KMUBaHUE WK pa30opka 0Opa3IoB.

st ucnerranwmii mo 9.8 - 9.11 BeIkirovaTens MOJACOSTUHSIOT CICTYIOIIMM 00pa3oM:

1) coenMHEHUS OCYIICCTBIISIOT  OJHOKWUJIBHBIMH ~ MEIHBIMH  KaOelssMH B
MOJIMBUHUIIXJIOpUTHOM m3ossiiuu cornacHo ['OCT 26413.0;

2) UCTIBITAHUS BBITIOJHSIOT OAHO(GA3HBIM TOKOM C MOCJICIOBATEIBHBIM COCIMHEHUEM
BCEX IIOJIFOCOB, 3a MCK/IroueHneM ucrbitaguii mo 9.8.2 9.10.2n 9.11;

3) coeqMHEHHUs pPa3MEIIAl0T HAa OTKPBITOM BO3JIyXe C MPOMEKYTKaMH HE MEHee
PacCTOSIHUS MEXY BBIBOJAMHU.

MunumanbHasi UIMHA KaKJOTO BPEMEHHOTO COEIMHEHHS OT BBHIBOJA JO BBHIBOJA
COCTaBJIsIeT:

1 ™ - mpu monepeyHsIx ceueHusx 1o 10 MM BKJIIOY.,

2M - TIpH TIOTIepeYHBIX cedeHusx cB. 10 MM,

Kpyrtsimue MOMEHTBI, mpWiaraemple Ui 3aTSATHBAaHUS BHUHTOB B  BBIBOJAX,
cocraBisttoT 2/3 ykazaHHbIX B Ta0auie 9.

Ta6numa 8 - Ilnomanu nomepedHoro ceucHus (S) MCMBITATENIBHBIX METHBIX
IIPOBOJHUKOB B 3aBUCUMOCTH OT HOMUHAJIbHBIX TOKOB

2

S, MM 3HayeHHUs1 HOMMHAJIBHOTO TOKA |, A S, MM 3HayeHUs1 HOMMHAJIBHOTO TOKA |, A
1 I,<6 10 32<1,<50
1,5 6<Il,<13 16 50<1,<63
2,5 13<1,£20 25 63<1,<80
4 20<1,£25 35 80<1,<100
6 25<1,£32 50 100<1,< 125

Ipumeuanue - i1 menubix npoBoguukoB B cucteMe AWG oM. npunoxenue G.




9.3 IIpoBepka CTOHKOCTH MAPKHPOBKH

s mpoBepku cieAyeT BPYUHYIO MOTEpeTh MapKHUpOBKY B TeueHue 15 ¢ Bartoi,
NpONMUTAaHHOW BOAOW, u eme 15 ¢ - BaToil, CMOYEHHOW pPACTBOPUTEIEM -
annpaTHYECKUM TEeKCaHOM C COJIep)KaHUEM apoMaTHYEeCKUX yrieBojoB He O6omnee 0,1 %
1o o0beMy, KaypuOyTaHOJIOBBIM YHCIOM 29, HaualbHON TeMIepaTypol KUNeHus = 65
°C, KoHeYHOU TeMIiepaTypoit kuneHus = 69 C u TNIOTHOCTBIO = 0,68r/cm°.

Penbednyro nuTyr0, HITAMIIOBaHHYIO WM TPAaBUPOBAHHYIO MAapKHPOBKY 3TOMY
UCTIBITAHUIO HE TIOJIBEPTaloT.

[Tocne ucnbITaHUS MApKUPOBKA AOKHA JIETKO YATATHCS.

Ona [OoKHA OCTaBaThCsd YETKOW W TIO0 3aBEpUICHHH BCEX HCIBITAaHUH,
MPElyCMOTPEHHBIX HACTOSIIIIUM CTaHIaPTOM.

Tabau4Ku He TOJKHBI JIETKO CHUMAThCS UK 1e(hOpMUPOBATHCS.

9.4 IIpoBepka HA/1eKHOCTH BUHTOB, TOKONPOBOASIIIIMX YaCTelH 1 coeMHEeHUit

[IpoBepky COOTBETCTBHS TPEOOBAHUSIM

8.1.4 ocymiecTBASIOT MyTeM OCMOTpa, a JJIi BUHTOB M Ta€K, HCIOIB3YEMBIX MPH
MOJIKJIFOUEHUH BBIKJIFOUATENS, CICTYIOIIUM UCITBITAHUEM.

BUHTBI N raiiky 3aTATMBAIOT U OTITYCKAOT:!

- IECATH pa3 MpH 3aleTUICHUU C pe3b00id B U30JISIIMOHHOM MaTepHale,

- [IATh Pa3 BO BCEX OCTAIbHBIX CIy4asX.

BuHTBl wnM raiiky, 3aKkperuisiommecs ¢ pe3b0oil B M30JSILIMOHHOM MaTepuale,
KaXKIBIH pa3 MOJHOCTHIO BHIHUMAIOT M BCTABIISAIOT 3aHOBO.

HcnbiTanne mTpoBOAST ¢ MPUMEHEHHEM OTBEPTKH WM TagyHOro KIIo4Ya C
MIPUIIOKEHUEM KPYTSIIETO0 MOMEHTA coriacHo Tadnuiie 9.

BuHTEI ¥ raliky He clIeayeT 3aTsAruBaTh PHIBKAMU.

Kaxnplii pa3, korjga BUHT WJIH FailKy OTITYCKalOT, TPOBOJHUK CMEIIAIOT.

Ta6nuna 9 - luamerpsl pe3b0bl BUHTOB U IIPHJIAracMble KPyTSIIEe MOMEHTHI

HoMunanbHbli AnaMeTp pe3b0bl, MM Kpyrsamuii moment, H [M
I 1 Il
o 2,8BKimroy. 0,20 0,4 0,4
Cs. 2,810 3,0BK1104. 0,25 0,5 0,5
« 3,0« 3,2« 0,30 0,6 0,6
«3,2 «3,6 « 0,40 0,8 0,8
«3,6 «4,1« 0,70 1,2 1,2
«4,1«4,7 « 0,80 1,8 1,8
«4,7 «5,3 « 0,80 2,0 2,0
«5,3 «6,0 « 1,20 2,5 3,0
« 6,0 « 8,0 « 2,50 3,5 6,0
« 8,0 «10,0 « - 4,0 10,0
I'padba | oTHOcHMTCS K BUHTaM 0€3 TOJIOBOK, B 3aTSHYTOM COCTOSHUM HE

BBICTYNAIONINMM M3 OTBEPCTHI, U K JIPYTMM BHHTaM, KOTOpPble HEBO3MOXHO 3aTSIHYTh C
IIOMOIIBIO OTBEPTKH C JIE3BHEM OoJiee IUPOKUM, YeM JHAMETp BUHTA.

I'pada Il oTHOCHTCS K IpyrUM BUHTaM, 3aTATHBAEMBIM OTBEPTKOM.

I'pada Ill oTHOCHTCS K BUHTaM U TaiikaM, 3aTATMBa€MbIM APYTUMH criocobamu, 6e3
OTBEPTKH.

Eciu BUHT cHaOXXeH MIECTHUTPAHHOW TOJIOBKOM CO IUIALIEM JIJIsl 3aTSTUBAHUS C
MTOMOIIIBIO OTBEPTKH, a 3HaueHus B rpadax Il u Il paznudnbl, UCTIBITAHHE BBHITOTHSIOT
BBl BHAYANIE K IECTUTPAHHOW TOJIOBKE MPHJIATAIOT KPYTSIIHMA MOMEHT COTJIACHO
rpade I, 3aTem k apyromy ob6pasity - coriacHo rpade |l ¢ mpumeHeHHEM OTBEPTKH.
Ecnu 3nauenus B rpagax Il u lll onuHaKoBBl, IPOBOAAT TOIBKO UCTIBITAHUE C TOMOIIIBIO
OTBEPTKH.

Bo Bpemst 3TOro ucnbITaHus pe3bOOBbIE COSTMHEHNS HE JOJDKHBI pa30anThIBaThCs U
HE JIOJDKHO OBITH MOJOMKH BHHTOB WJIM TOBPEKICHHS HUIMIEB Ha TOJIOBKaxX, pe3bObl,




mraifd WM XOMYTOB, KOTOpbIE TMOMEIIadu Obl JalbHEWINEH JKCIUTyaTaluu
ABTOMATHYECKOI'0 BEIKJIIOUATEIA.

Kpowme Toro, He 1OMKHBI OBITH TOBPEKICHBI 000JIOYKH U KPBIIIKH.

[IpoBepKy MITHIPEBBIX COCIMHEHHUM BBITIOJHSIOT IYTEM ISITUKPATHOW CTBIKOBKH H
PACCTBHIKOBKH BBIKITIOUATEIIS.

[locne wcnpITaHUA COEAMHEHUS HE JIODKHBI  OCHAONATBCS W YXYAIIATh
ANEKTPUYECKUE CBOMCTBA.

9.5 UcnbiTaHUe HA HAIE’KHOCTh BHIBO/IOB /IJIsl BHEIIIHMX POBOTHUKOB

CoortsetctBue TpeboBaHusM 8.1.5mpoBepsIoT:

- MMyTeM OCMOTpa, HUchbITaHueM 1o 9.4, Koria 3aKUMarOT B BBIBOJIE KECTKUM
MIPOBOJHMK C HAaUOOJBINIEH TUIOMIABI0 TIOTIEPEYHOTO CeUSHUs, YKa3aHHOU B Tadnwmie 4
(ecu HOMHMHAIBHAS TLIOIIAAL MOMEPEYHOIO CCUCHUS MpEBbIIIAcT 6 MM?, HCIIONB3YIOT
KECTKHI MHOTOXHJIbHBIN TIPOBOJI, B OCTAIBHBIX CIyYasiX - OJHOKHUIIbHBIN);

- ucneitagusimMu o 9.5.1 - 9.5.3 ocymecTBIseMbIMA C TTOMOIIBIO OTBEPTKHU WIIH
racyHOro KJIF0Ya C MPUII0KEHUEM KPYTSAIIET0 MOMEHTA COrJiacHO Tadumiie 9.

9.5.1 BrIiBOZIbI OCHAIIAIOT MEIHBIMUA MPOBOJIHUKAMU C HAWUMEHBIIICH U HanOOIbIICH
IUIOMIA/IbI0  TIOTIEPEYHOr0  CEUeHUs, YKa3aHHOW B Tabmuie 4, OAHO- WU
MHOTOXKHJIbHBIMH, B 3aBUCHIMOCTH OT TOT'O, KAKHE MEHEe 0J1aronpHusTHHI.

[IpoBOgHUK BCTaBISIOT B BHIBOJ Ha MUHHMMAJIbHOE MPEANHUCAHHOE PACCTOSIHHE, a B
OTCYTCTBHHM YyKa3aHUW - JIO TIOSIBJICHHUS KOHIIA TPOBOJHHKA C IMPOTHBOMOJIOKHON
CTOPOHBI BBIBOZIA, B TIOJNIOKEHUHU, KOTJAa CYIIECTBYET HaWOOIbINasl BEPOSITHOCTh
BBICKAJIb3BIBAaHUS TTPOBOTHUKA.

3areM 3aTATHBAIOT 3aKUMHBIE BHUHTHI C TPUIOKCHHEM KPYTAIIETO MOMEHTA,
paBHOrO 2/3 yKa3aHHOTO B COOTBETCTBYIOMICH rpade Taduuiist 9.

[Tocne »TOro KaxApli MPOBOJHUK TIOABEPTalOT BBITATHBAHHIO C YCHITUEM,
yKkazaHHbIM B Ta0iwuie 10. BeITaruBanue ocymecTBIsIIOT 0€3 phIBKOB, B TeueHHe 1 MUH,
B HAIPaBJIEHUU OCU KaHaja MPOBOHUKA.

Tab6numa 10 -Ycunusa BEITATUBaHUS

TonepeyHoe ceyenne MPOBOIHMUKA, 32:kaToro B BhiBoge, MM | Jlo 4 | o 6 | Jlo 10 | JIo 16 | Jlo 50

Vcunue BoiTsarusanusa, H 50 60 80 90 100

Bo BpeMst 3TOro MCIbITaHNS IPOBOIHUK HE TOJDKEH CABUTATHCS B BBIBOJIC.

9.5.2 BeIBO/IbI OCHAIIAIOT MEIHBIMU MTPOBOJHUKAMU C HAUMEHBIIEH W HauOOIbIICH
TUTOIIABIO TIONIEPEYHOTO CEYCHHUS COTIIACHO TadauIe 4, OJJHO- HITH MHOTOXHJILHBIMH, B
3aBHCUMOCTH OT TOTO, Kakue HauOoiiee HeONarompusATHBI, U BUHTHI B 3THUX BBIBOJAX
3aTSATUBAIOT KPYTSIIMM MOMEHTOM, PaBHBIM 2, 3 yKa3aHHOTO B COOTBETCTBYIOIICH
rpade Tabmuubl 9. 3aTeM 3TH BUHTHI B BBIBOJAX OTIYCKAIOT M OCMAaTPUBAIOT YaCTh
IPOBO/IHUKA, HA KOTOPYIO MOT BO3IEHCTBOBATh BHIBO/I.

Y npoBogHHMKA HE JOHKHO OBITH CEpPbE3HBIX MMOBPEKICHUH WM TOPBAHHBIX
HPOBOJIOK.

Ipumeyanue - [IpOBOJHUKH CUHTAIOT CEPHE3HO MOBPEKICHHBIMH NPH HAJTHMYUH TITyOOKHX BMSTHH
W HaJ[PE30B.

Bo BpeMmsi ucnbiTaHusl BBIBOJBI HE JIOJDKHBI pa30anThIBAThCS, W HE JOJDKHO OBITh
IOJIOMKM BHUHTOB MJIM MOBPEXJEHHs ULUIMIEB Ha TOJOBKaX, pe3pObl, a0 wuiu
XOMYTOB, KOTOPBIE MOTJIM OBl TOBPEANUTH JaTbHEHIIIEH SKCIUTyaTallui JAHHOTO BBIBOJIA.

9.5.3 BbIBOAB!l OCHALIAIOT KECTKMM MHOTOKWIBHBIM MEIHBIM IPOBOAHUKOM CO
CTPYKTYpOii, cooTBeTCcTBYIOIIEH Tabuie 11.

Tabnuna 11 -Pa3mepbl NpOBOIHUKOB

HoMHHAJBLHBIX CeYeHUH, 3aKUMaeMbIX MHOroKu/jbHbIi MPOBOJIHUK

2
NMPOBOAHUKOB, MM Yucjio Kua I[naMeTp AKHUJI, MM

Or 1,00 2,57 7 0,67




«1,0 « 4,0 7 0,85
«1,5 «6,0 7 1,04
«2,5«10,0 7 1,35
«4,0«16,0 7 1,70
« 10,0 « 25,0 7 2,14
« 16,0 « 35,0 19 1,53
« 25,0 « 50,0 B cragun B ctagun
pa3paboTku pa3paboTku

D Ecnu BeiBOJ NpeaAHa3HAUYCH TOJIBKO UL 3a’KMMa OJHOXUIIbHBIX ITPOBOJAHUKOB (CM. NpUMCYaHUEC K TabIu (5] 4),
HCIBITAHUE HE IIPOBOIAT.

[Tepen BBOAOM B 323KUM MTPOBOJIOKH MTPOBOJHUKA COOTBETCTBEHHO (POPMUPYIOT.

[TpoBOAHMK BCTABIIAIOT B BBIBOJ JI0 T€X IMOp, MOKAa OH HE JOCTUTHET CTEHKU WU He
BBICTYITUT HA MPOTHUBOMOJIOKHOM KOHIIE BBIBOJIA, B TIOJIOKEHUH, T1e HanOoJee BelnKa
BEPOSATHOCTh €r0 BBICKAIb3bIBaHUS. 3aT€M 3aTATUBAIOT 32KUMHOW BUHT WJIM TalKy C
NPUIOKCHUEM KPYTSIIET0 MOMEHTA, paBHOrO 2/3 yKa3aHHOTO B COOTBETCTBYIOIICH
rpade Tabaunbt 9.

[Tocrne ucneiTaHus HU OJHA TMPOBOJOKA TPOBOJHUKA HE IOJKHA OKa3aThCsl BHE
3aKuMa.

9.6 IIpoBepka 3alIMTHI OT ITEKTPUYECKOr0 yaapa

OTO HUCHBITAaHUE BBIMOIHSIOT C MOMOIIBIO CTAHJAPTHOTO HCHBITATENIBHOIO Majblla
(myna), u300pakeHHOro Ha pucyHke 9, Ha o0pasiie, CMOHTUPOBAaHHOM KakK B
HOPMAJIBHBIX YCIOBHSIX O3Kciutyaraimu (cM. nmpumedanue K 8.1.6) W OCHAIIEHHOM
MPOBOJAHUKAMHU C HAUMEHbBIIEH WM HAWOOINBIICH TUIOMAIBI0 TMONEPEYHOTO CEUYCHUS
coriacHo tadnuiie 4.

DTOT WIyM JOJIKEH ObITh CIIPOCKTHPOBAH TaK, YTOOBI KaXK/Iasl €ro MIapHUPHAST CEKIIUS
MoOTJIa TOBOpauuBaThcs moj yriaoMm 90° k ocu nyna ToIbKO B OJTHOM HaIllpaBJICHUH.

Takoil mryn mnpuiaraloT B JI0OOM HM30THYTOM IIOJIOKCHHH, BO3MOXKHOM JUISI
OOBIKHOBEHHOT'O Talblla, 1 MHIUKATOP AJIEKTPUUYECKOIO0 KOHTAKTa CUTHAIU3UPYET O
MPUKOCHOBEHUH K YaCTSAM, HAXOSIIUMCS TIO]T HAPSHKEHUEM.

B kadectBe wuHAMKAaTOpa KOHTaKTa PEKOMEHAYETCS MHCIIONb30BaTh JIAMIIOUKY
HanpsbkeHueM He meHee 40 B.

Beikmtowarenu ¢ o0ojlouKamMM WM KPBIIIKAMH,  BBINOJHEHHBIMH U3
TEPMOIUIACTUYHOTO MaTepuasna, MOABEPraloT IOMOTHUTEILHOMY HWCIBITAHHIO TIPU
Temreparype okpyxaroiero Bo3ayxa (35 + 2) °C wu Takoil ke TemIeparype
BBIKJTIOYATES.

B tedyenne 1 MMH K TakuM BBIKIIIOUATENsIM IpuiaraioT ycuwine 75 H uepes npsamoint
JKECTKMI HCIBITATCIbHBIN  (HECTAHJAPTHBIN) Mayel] TaKuX K€ pPa3MepoB, Kak
CTaHJAPTHBIA HCHOBITATENbHBIN nanen. llamen npunaratoT BO BceX TOYKax, TIAE
pa3MArdeHue H3O0JSIMOHHOIO MaTepuaja MOIJIo Obl MOBIMATH Ha 0€30MacHOCTh
BBIKJIFOYATEIs, KpOME POOUBHBIX uadparm.

Bo BpeMs 3Tor0 ucnbITaHusi 000JIOUYKH UM KPBIILIKA HE JOJIKHBI 1e(hOpMUPOBATHCS
B TaKOH CTEMEHH, YTOOBI YKECTKHI HCIBITATENBHBINA MMajell MOT KOCHYThCS YacTei,
HAXOSIINUXCS TOJ] HAPSKEHUEM.

BreikmouaTenu  OTKPBITOTO — WCHOJNHEHUS, OTHCNbHBIE YacTH KOTOPBIX  HE
mpearnoyiaraeTcs 3aKiio4arb B 000JOYKY, TMOABEPralOT ATOMY HCHBITAHUIO C
YCTAHOBJICHHOM METaJUIMYECKOW IEPEIHEN MaHEIbl0 M CMOHTHUPOBAHHBIMM KaK B
HOPMaJIbHBIX YCIOBHSX 3KcrTyaTanuu (cMm. 8.1.6).

9.7 IIpoBepKa 3J1eKTPOU30ISIHIHOHHBIX CBOICTB

9.7.1BnaroycToM4uBOCTH

9.7.1.171o02omosxka sviknouamens K UCNbIMAHUIO

KaGenbHble BBOIBI, B CiIy4ae HUX HaJU4Ms, OCTaBISIOT OTKPBITHIMU. Eciu
MPeyCMOTPEHBI BbIJIaMbIBaeMble TUadparMbl, OJJHY U3 HUX BCKPBIBAIOT.




Yactu, KOTOphIE MOKHO CHSTH 0€3 MOMOIIM WHCTPYMEHTA, yIAISIOT U MOABEPraloT
BIIQXKHOW 00pabOTKe HApsAy C TJIABHOW YacCThIO; MPYKUHHBIC KPBIIIKKA Ha BpeMs 3TOU
00pabOTKH OTKPBIBAIOT.

9.7.1.2Vcnosus ucneimanus

Ammapar moABEpraloT BIAKHOM 00paboTke B KaMmepe TpU OTHOCUTEIBHOMN
BIIQXKHOCTH Bo3ayxa B mpeaenax 91 - 95 %.

TemmepaTypy BO3ayXa B Kamepe, TIe HaXOAUTCA oOpasel, MOACPKUBAIOT C
norperntHocThio 1 °C npu mr060om ynoonoM 3Haduennu temneparypsl 7 ot 20 o 30 °C.

[epen momemnieHreM B kamepy obpaserr 1oBoasaT 10 Temmeparypsl oT 1 mo (T + 4)
°C.

9.7.1.3Memoouxa ucnvimanus

O0pa3er1 BbICPKUBAIOT B Kamepe 48 4.

IIpumeuanus

1 OrnocurenbHyto BiaaxHocts 91 - 95 %mMoxHO obecneynTh, IOMECTHB B KaMepy HaCHIIICHHBIN
pactBop cynbdarta Hatpus (Na,SO;) mnu nutpara kamus (KNOj) B Bome ¢ A0CTaTo4HO OOMBLIOH
MOBEPXHOCTHIO KOHTAKTUPOBAHHUS C BO3/LyXOM.

2 JIns DOCTMKEHMSI B KaMepe MPEeNUCaHHbIX YCJIOBHH HE0OXOMMa IMOCTOSHHAS LUPKYJIALUS B HEH
BO3JlyXa U, B OCHOBHOM, IPUMEHEHHNE TETTIOU30JISILIUH.

9.7.1.4Cocmosinue svikntouamens nocie UCNbIMAanus

[Tocne Takoit 00paboTku oOpa3en MOOKEH COOTBETCTBOBATH TPEOOBAHHSIM
HACTOSIIETO CTAHAPTa U BhIIEPKATh UCHbITaHus 110 9.7.21 9.7.3

9.7.2ConpoTHUBJICHUE U30JSAIUU TJTaBHOUW IEMH

Brixmouatens obpabarteiBator cormacHo 9.7.1 Yepes 30 - 60 muH 00paboTku
U3MEPSIOT COMPOTHRIICHUE H3OJIAIMH CITYCTS 5 ¢ IMOCie NPUIOKCHHUS HAIPsIKSHUS
nocrossHHOro Toka = 500B mociaegoBaTenbHO:

a) MPH Pa30MKHYTOM BBIKITIOUATENIE - MEYKIY KaKIO0H MMapoil BBIBOJIOB, SJIEKTPHUECKU
COCIMHEHHBIX, KOTJa aBTOMATHYECKHUN BBIKIIOYATENhb HAXOAWTCS B 3aMKHYTOM
MOJIOKEHUH - B KaXKJIOM ITOJTFOCE ITO0YEPETHO;

0) mpH 3aMKHYTOM BBIKJIIOUYATEIC - MEXKIY KaKIBIM IIOJIOCOM IOOYEPETHO U
OCTaJIbHBIMH TTOJIFOCAMH, COSTUHECHHBIMU MEX]TY COOOH;

B) MPHU 3aMKHYTOM BBIKJIFOUATEJIE - MEXK/y BCEMH TOTFOCAMHU, COCTUHEHHBIMH MEXKTY
co00l, W KOpPIyCOM BMECTE C METaUIMYeCKOr (OJIbroil, CONMpUKACAIOMICHCST C
HApYXHOW MOBEPXHOCTHIO BHYTPEHHEW OOOJIOUKH M3 M3OJSAIMOHHOTO MaTepuania, Mpu
e¢ HAJIMYHH;

) MEXIY METAJUIMYCCKUMHU YaCTIMH MEXaHHU3Ma U KOPITYCOM.

HpI/IMeanne - I[Hf[ JTOHU MPOBEPKU MOT'YT UCTIOJIL30BATHCA CICIUAJILHO MMOATOTOBJICHHBIC 06pa3111,1;

I) B BBIKIIOYATEISAX C METAIHUYECKOW O00OJI0OYKOM, MOKPHITON H3HYTPH
U30JIUOHHBIM MaTepHalloM, - MEXIy KOPIIyCOM U MeTauIMYecKor (HoJIbroi,
COTPUKACAIOLIEHCS C BHYTPEHHEW MOBEPXHOCTHIO TOKPBHITUS W3 H3OJSIHOHHOTO
MaTcpualia, BKJIro4as BTYJIKA U aHAJIOTUYHBIC HpI/ICHOCOGHGHHﬂ.

M3mepeHnsi 1O MEPEUUCICHUSAM a) - B) BBINOJHSIOT MOCJIE HPUCOSIAUHECHUS K
KOPITYCY BCEX BCIIOMOTATENbHBIX LIENEH.

TepMuH «xopnyc» nogpa3yMeBaerT:

- BCe JIOCTYNHBIE METAJUIMYECKWE YacTU M  METaJUIMYecKyro  (oJbry,
CONPUKACAOIIYIOCA € MOBCPXHOCTAMU H3 H3OJIAIMUOHHOTO MaTcpualia, AOCTYIIHBIMU
MOCJie YCTAaHOBKHU KaK B HOPMAaJIbHBIX YCIOBUSX IKCIUTyaTallUH;

- IIOBEPXHOCTh, HA KOTOPOX MOHTHUPYIOT OCHOBaHUE BBIKJIIOYATES, IOKPBITYIO, €CIIH
TpeOyeTcs, MeTaJUTMIECKOU (POJIbroi;

- BUHTBIL ¥ IPYTUE CPEACTBA KPEIUIEHHUS OCHOBAHHUS K OIIOPE,

- BUHTHI U1 KPEIUICHHUS KPBILIEK, KOTOPble MPUXOJUTCS CHHUMATh NPU MOHTAXKE
BBIKJIFOYATENIS] U METAJUIMYECKUX YacTei OPraHoB YIPaBJICHUS, YHOMSHYTHIX B 8.2.



Ecnu BeIKITIOUaTENh CHA0XKEH BHIBOJIOM, MPEAHA3HAYCHHBIM JJII COSAMHEHUS MEXKTY
c000¥ 3aIUTHBIX MPOBOJIHUKOB, 3TOT BBIBOJI MOJICOCAUHSIIOT K KOPITYCY.

Jlnis u3MepeHuil Mo mepeunuciieHus M 0) - 1) METaUINYeCKYIO (OJIbIY HAKIIAIBIBAIOT
TakK, 4TOOBI MOXHO OBUTO A(PEKTUBHO MPOBEPHUTH YILIOTHSIOIIYIO CMECh TPH €€
HAJIMYHH.

ConpoTHuBICHUE U3OJISIITUU JOIKHO OBITh HE HIKE:

2 MOM - ipu U3MEpPEHHSIX, YKa3aHHBIX B TIEPCUUCICHUSX a) U 0);

5 MOw - ipu ApYTUX U3MEPEHUSIX.

9.7.30nekTpudeckas NIPOYHOCTb U3OJIALUYU TITABHOU e

I[Tocne wucnoblTanust BeIKIIOUaTeaed no 9.7.2 B Teuenne 1 MHH MOHAIOT
UCTIBITATENbHOE HapsDKeHHE 1Mo 9.7.5Mex 1y 4acTsIMH, YKa3aHHbIMH B 9.7.2

Brauane momaroT HampspkeHHE He OoJiee TOJIOBUHBI 3aJIaHHOTO HCIIBITATEIHFHOTO
HANPSDKEHUs, 3aTEM B TEUEHHUE S C €r0 MOBBIMIAIOT JI0 MTOJIHOTO 3HAYCHHUS.

Bo BpeMs 3TOTO UCTIBITaHUS HE AOMYCKAOTCS IEPEKPBITHSI HIIA TTPOOOH.

Tneromue pas3psabl, HE BBI3BIBAIOIINE MAJCHHS HAMPSOKCHHs, BO BHUMaHHUE HE
MPUHUMAIOT.

9.7.40nexTpuueckas MPOYHOCTHh M3OJSAINUU BCINOMOTATEIbHBIX MENel u
nene ynpaBieHHUs

Jlis mpoBeneHUs STUX WCIBITAaHUN TIaBHYIO IIeTb CIEAyeT MPUCOSANHHUTh K
kopnycy. HWcneitarensHoe HampspkeHue mno 9.7.5 B Teuenne 1 MHH JODKHO
MIPHUKIIAILIBATHCS

1) Mexay BceMH BCIIOMOTaTCNbHBIMHA IEMSAMH W ICISIMH  YIPAaBJICHHS, B
HOPMAJTBHBIX YCJIIOBUSX HE TOJKIIOYAeMBbIMU K TJIABHOW IEMHU, COSAMHEHHBIMH MEXIY
c000¥, ¥ KOPITyCOM BBIKJTIOUATE]IS,

2) KOrja yMECTHO, MEKIY KaXIOW YacThIO BCIIOMOTATENIbHBIX IIEMEH W Iemnei
YIOPaBJICHUS, KOTOPYI0 MOXKHO OTCOEAWHUTH OT MPOYMX YacTed BCIIOMOTATEIbHBIX
Henei, 1 STUMH MPOYUMU YaCTSIMHU, COSAMHEHHBIMHU MEKIy CO00i.

9.7.53HavyeHNnE UCTIBITATEILHOTO HAMPSIKCHUS

HcnbiTarensHoe HaMpsiKeHUE JOIHKHO OBITh MTPAKTUYECKH CHHYCOUTAIBHON (hopMoit
BOJIHBI M 4acTOTOM OT 45 10 65111,

HcTouHuK 3TOT0 UCTIBITATEIHHOTO HAMPSIKEHUS JODKEH OBITh CIOCOOCH 00ECTIeYUTh
TOK KOPOTKOTO 3aMblkaHus He MeHee 0,2 A.

MakcuManbHBIC pacIeNUuTeIN TOKa TpaHchopmaropa He IOKHBI CpadaThIBaTh,
KOI'J1a TOK B BBIXOAHOM nenu Hike 100MA.

3HaueHUS UCTIBITATEIILHOTO HAMPSHKEHUS TOJKHBI COCTABIISATH!

a) JUIs TJIAaBHOM IIeMd, BCIOMOTATEAbHBIX IEMel, MNpeaHa3HAYEHHBIX IS
MPUCOSAMHECHUS K TIIaBHOW e , U JJIs [enel yIpaBlIeHuUs:

2000B - o 9.7.2 nepeuncienus a) - r),

2500B - o 9.7.2 nepeuuncieHue n);

0) UIst BCIOMOTATEIbHBIX IICTIel U IeTel yIpaBIeHus, 0 YKa3aHUI0 H3TOTOBUTEII,
HE IOJIJICKAIUX OACOCIMHEHUIO K TJIaBHOM LICIIH:

1000B, ecnu HoMuHANBHOE HanpspkeHue n3odsnun Ui, He nipesbimnaet 60 B;

2U; + 1000 B nmpu muHumanbHoM 3HaueHun 1500 B, korma HOMHHAIBHOE
HanpsbxeHnue uzossiiuu U Beime 60 B.

9.8 IIpoBepka npeBbILIEHUS TEMIIEPATYPbI U U3MePeHHe MOTEPh MOIIHOCTH

9.8.1Temmnepatypa OKpyXamIIero Bo3ayxa

TemmepaTypy OKpYKAIOIIEro BO3[yXa CIEIYyEeT U3MEPATH B MOCICIHIOI YETBEPThH
Mepuo/ia MCHBITAHWK C TIOMOIIBI0O HE MEHEE JBYX TEPMOMETPOB WM TepMomap,
CUMMETPUYHO YCTAHOBJICHHBIX OTHOCHTENBHO BBIKITIOYATENS MPUOIM3UTETHFHO Ha
MTOJIOBUHE €T0 BBICOTHI M HA PACCTOSTHUN OKOJIO 1 M OT BBIKITIOUATEIIS.

OTH TEpMOMETPHl M TEPMOMaphl JODKHBI OBITh 3aIMINEHBI OT CKBO3HSKOB H
TETIJIOBOTO U3TyUCHUS.



9.8.2MeToanKa UCHBITAHUSI

Tok, paBHbIi |, TpOmycKarOT OAHOBPEMEHHO Yepe3 BCE IOJIOCA BBIKJIIOUATEINS
JOCTaTOYHO JJTUTEIIbHOE BpeMs IS JOCTM)KCHUS TEIJIOBOTO paBHOBECHUS WM Ha
MPOTSKEHUH YCIIOBHOTO BPEMEHH, B 3aBUCUMOCTH OT TOTO, KaKOi nepuo1 60JIbIIIe.

Ha mnpakTtuke 5TO COCTOSHUE JOCTHUTAeTCs, KOTJa W3MEHEHHE MPEBBIIICHUS
TeMIeparypsl coctapisiet He 6onee 1 °Cly.

B 4eThIpeXMmONIOCHBIX BBIKJIIOYATESIX € TpeMs 3allUINEHHBIMH ITOJTIOCaAMHU
UCIBITAaHUS BHAYaje MPOBOAAT, NPONyCKas 3aJaHHBIi TOK TOJIKO uepe3 TpHu
3aIIUIICHHBIX MOJIIOCA.

3areM STO WCHbITAaHUE TOBTOPSIIOT, NPOMycKas TOT € TOK uepe3 IMOJC,
npeIHa3HAYSHHBIA I TPUCOSAWHEHUS HEUTpanu, W ONMKAWIIUN 3amuIeHHBIT
MOJIIOC.

Bo Bpems wucnblTaHUS TPEBBINICHWE TEMIEPaTyphl HE JOHKHO OBITH Oojee
3HAYCHUM, YKa3aHHBIX B TA0JIHIIE S.

9.8.3U3Mepenue TeMnepaTypsl 4yacTei

TemnepaTypy pa3lIUyHBIX 4YacTed, yKa3aHHBIX B TaOJuIle 5, cleAyeT HU3MEpPATH C
MOMOII[HI0 TOHKOIIPOBOJIOYHBIX TEPMOIIAP WM IKBUBAJICHTHBIX CPEJICTB, TOMEIICHHBIX
110 BO3MOKHOCTH OJIMKE K HanboJiee TopsuemMy MecCTy.

Cnemyer o00ecmeuuTh XOPONIYID TEIUIONPOBOJAHOCTh MEXKIAY TEpMONapold
MOBEPXHOCTBHIO UCIIBITYEMOM YacTH.

9.8.4 IlpeBsbilieHUEe TeMIepaTypbl YAacTH PABHO PA3HOCTH MEXIY TeMIIepaTypoun
9TON wYacTH, u3MepeHHoW mno 9.8.3 um Temmeparypoil OKpYKaloIIero BO3/1yXa,
u3MepeHHoi mo 9.8.1

9.8.513mepeHne moTepb MOIMHOCTH

Ilepemennsiii TOk, paBHbli |n, mpu Hanpsokenun He Menee 30 B mpomyckator
[JIaBHBIM 00pa30M B LIEMU COMPOTUBIIECHUS Yepe3 Kax bl MOII0C BBIKIIOUATENS.

[ToTepn MOIIHOCTM Ha TONIOC PACCUUTHIBAIOT MyTeM W3MEPEHUS TaJeHUN
HANpPSDKEHUST MEXIY €ro BhIBOJAaMH B YCTAHOBHUBIIEMCS PEXHMME, U OHM HE JOJKHBI
MPEBHIIATh 3HAYCHUH, MPUBEJCHHBIX B Ta0mie 12

IIpumeuanus

1 UcnwitatensHoe HanpspkeHne meHee 30 B MokeT cTaTh OTHENBHBIM ITYHKTOM COTJIAIICHHS C
H3TOTOBHUTEINIEM.

2 VM3MepeHne MajeHUH HaNpsHKEHHS MOXKET NPOBOIMTHCS BO BPEMs HCIIBITAaHHS Ha IPEBBILICHHE
TEMIIEpaTyphl IPH YCIOBUH, YTO HCIBITAHUS 10 3TOMY ITyHKTY YK€ BBIIIOJIHCHBI.

Tabnuma 12 -MakcuManabHbIE TOTEPH MOIITHOCTH Ha MOJIOC

Psi1 HOMHHAJIBHBIX MaxkcumalibHasi HoTepst Psi1 HOMHHAJIBHBIX MaxkcumajbHasi HOTepst
TOKOB, |, A MOIIHOCTH Ha noiioc, Bt TOKOB, |, A MOILHOCTH Ha noiioc, Bt
<10 3,0 32<1,<40 7,5
10<1,<16 3,5 40<1,<50 9,0
16<1,<25 4,5 50<1,<63 13,0
25<1,£32 6,0 63<1,<125 Ha paccmoTpenun

9.9 28-cyTouHOe€ HCTIBITAHNE

Brikirouarens MmMoaBepraroT BO3JACUCTBHIO 28 IUKIOB HWCIBITAHWUH, B KaKIOM H3
KOTOPBIX BBIKJIIOUATeNh HaxoxuTcss 21 4 moj Harpy3koil HOMHHAJIbHBIM TOKOM, IIPH
HaIpsHKEHUU pa3oMKHYTOH 11enu He MeHee 30 B u 3 4 - B 00ecTOUEHHOM COCTOSTHUU B
YCJIOBUSAX UCHBITAHUA 1O 9_2

Brikitouarens HaXOAUTCS B 3aMKHYTOM TOJIOKEHHUH, a TOK BKJIIOYAIOT U OTKIIOYAIOT
BCIIOMOTATEILHBIM BBIKIIOYATEIIEM. Bo BpEMsA OTOI'0 HCHbITAHUSA BBIKIIIOYATCIIb HC
JIOJI’KEH PacleTIAThCA.

B mnocnenHuii mepuoa IPOXOXKACHHUS TOKA CIENAYeT WM3MEPUTh IIPEBBILICHUE
TEMIEPATypPhl BHIBOJOB.




DTO TPEBHIIICHHE TEMIEepaTypbl HE JOJDKHO TPEBOCXOIUTH TEMIEepaTypy,
3aMepeHHYIo Npu ucnbiTanuu o 9.8, 6onee yem Ha 15°C.

HememnieHHO mocie 3TOro W3MepeHUs MPEBBIIICHHUS] TEMIIEPAaTyphbl, B TEYCHHE S C
TOK IUTABHO MOBBIIIAIOT JI0 YCIIOBHOTO TOKA PACLIECTIIICHUS.

Pacuiernienre BRIKITIOYATENs JODKHO TIPOU30MTH B MpeiesaX yCIOBHOTO BpEMEHH.

9.10 ITpoBepka xapaKTePUCTHKH pacueneHust

DTO UCHBITAHWE TMPEAHA3HAYEHO I TPOBEPKH COOTBETCTBHUS BBIKIIIOUATEIS
TpeboBanusMm 8.6.1

9.10.1ITpoBepka BpeMsA-TOKOBOW XapaKTEPUCTUKHU

9.10.1.1 Tok, paBubii 1,13, (YCIOBHBIH TOK HepacUEIUICHHUs), MPOMYCKAIOT B
TedeHue yciaoBHoro BpemeHu (cm. 8.6.1 m 8.6.2.) dyepe3 Bce monroca, HauMHAsS OT
XOJIOMHOTO cOCTOsTHUS (CcM. Tabuuity 6). BeikimtodaTenb He TOHKEH PaclerIsIThCs.

3aTeM TOK IIOCTENICHHO NOBHIIIAlOT B TeueHne 5 ¢ g0 1,49, (ycimoBHBIA TOK
pacuerieHus).

BrikimtouaTens JOMKEH paclerIsThCs B Ipeesiax YCIOBHOTO BPEMEHH.

9.10.1.2Tok, paBHsIid 2,53, IPOIMyCKarOT Yepe3 BCe MOJt0ca, HAaUMHAS C XOJIOAHOTO
cocTosTHUS. BpeMs pa3MbIkaHus JOKHO COCTaBISITh He MeHee 1 ¢ u He Ooree:

60 ¢ - mpy HOMUHATBHBIX TOKAX 0 32 A BKIIIOY.;

120c¢ - npy HOMHHAJIBHBIX TOKAX CB. 32A.

9.10.2[1poBepka MTHOBEHHOTO pacIleIJICHHU I

9.10.2.1/[ns sviknouameneiit muna B

Toxk, paBHblii 3|, IPOMYCKAIOT Yepe3 BCe MOII0ca, HaYMHAasl ¢ XOJI0IHOTO COCTOSIHUS.

Bpems pazmbikanus 10KHO cocTaBiaTh He MeHee 0,1c.

Tok, paBHbIH Sln, MPOMyCKalOT yepe3 BCE IOJIIOCA, CHOBA HAuMHAs C XOJOTHOTO
COCTOSTHUSL.

Brikirrouarens qomKeH pacieruisiThes 3a Bpems meHee 0,1c¢.

9.10.2.2/{ns swvixntrouameneti muna C

Toxk, paBHBIii S|, TPOMyCKalOT Yepe3 BCe MONI0ca, HaYMHas ¢ XOJI0IHOTO COCTOSIHUS.

Bpems pazmbikanus 10KHO cocTaBiaTh He MeHee 0,1c.

Tok, paBubiii 101, mpomyckaioT yepe3 Bce MOIIOCa, CHOBA HAuMHAas C XOJOTHOTO
COCTOSTHUSI.

Brikirouarens qoimkeH pacuermiaThes 3a Menee yem 0,1c.

9.10.2.3/{ns sviknouameneti muna B

Tox, paBusiii 10, mporyckatoT yepe3 Bce MOoJ0ca ¢ XOJIOAHOTO COCTOSTHUS.

Bpewmst pazmbikanus 10mkHO ObITh He MeHee 0,1c.

Tox, paBuslii 50, mporyckaioT yepe3 Bce MoJ0ca, CHOBA € XOJIOJHOTO COCTOSHUS.

BrikimouaTens JOKeH pacuernsThes 3a MmeHee yem 0,1c.

9.10.3[IpoBepka BAUSHUSA OJHOIMOJIOCHON HArpy3Kd Ha XapaKTEPUCTHKY
pacuenieHuss MHOTOIMONIOCHBIX BBIKITIOYATEICH

[TpoBepKy OCYIIECTBISIIOT IYTEM WCIBITAHUS BBIKIIOYATENS, MPUCOECTUHEHHOTO
coryacHo 9.2, B yCloBusX, yka3aHHbIX B 8.6.3.1

BeIkTtouaTesns T0MKEH PaceIUIATLCS B IIpeaesiaX yeaoBHOTo Bpemenn (cm. 8.6.2.7).

9.10.4 IIpoBepka BIUSIHUSA TEMIEPaTypbl OKpPYXXAOIIET0o BO3JayxXa Ha
XapaKTEePUCTUKY paclenIeHus

[IpoBepKky OCYIIECTBISIOT CIEIYIOIIUMH UCTTBITAHUSMH.

a) BeikirouaTesb MOMEIIAIOT B KaMEPy ¢ TEMIIepaTypoil OKPY»KaroIlero Bo3ayxa Ha
(35 % 2)°C HmKke KOHTPOJIBHOM 10 JOCTHIKEHHSI TETIOBOTO PABHOBECHSI.

UYepes Bce moJoca B TEUEHUE YCIOBHOTO BPEMEHH MPOITYCKAIOT TOK, paBHbId 1,13,
(ycoBHBII TOK HepacleIUIeHHs ). 3aTeM B TeUeHHE 5 ¢ TOK MOCTENECHHO YBEIUYHUBAIOT
o 1,9,.

Brikitouarens HOKEH paclerIsThCs 3a YCIOBHOE BPEMs.




b) BeikirouaTens MOMEIIAIOT B KAMEPY C TEMIIEPATypOi OKPYKAIOIIEero BO3ayXa Ha
(10 % 2) T BhlllIe KOHTPOJIBHOM 0 TOCTHKEHHUS TEIIJIOBOTO PABHOBECHS.

UYepes Bce nostoca NpoycKaroT TOK, paBHBIH |p.

Brikirrouarens He JOMKEH PacIeIUIsIThCS 32 YCIOBHOE BpEeMS.

9.11 ITpoBepka MeXaHMYeCKOH U KOMMYTAIIMOHHOMH H3HOCOCTONKOCTH

9.11.106mue ycinoBUS UCTBITAHUS

Beixmrogarens Kpenar K MeTaulMueckod omope. Ecinu ke OH mpeaHasHayeH Ui
MOHTaXa B OTJICITLHOM 000JI0UKE, €r0 YCTAHABIMBAIOT B TaKOM 000sI04Ke 110 9.2.

HcnbiTanrue BBITIONHSAIOT TPU HOMUHAIBHOM HANpPSDKEHWHW W HArpy3ke, paBHOM
HOMHUHAJILHOMY TOKY, KOTOPYIO YCTaHaBIMBAIOT C IOMOIIBIO IOCJIEIOBATEIHLHOTO
COCIMHEHUSI COMPOTHBICHUHA W KATYIIEK WHIYKTUBHOCTH, NPHUCOCAMHEHHBIX K
3KMMaM CO CTOPOHBI HATPY3KH.

Ecnmu ucnone3yloT KaTymikd WHIYKTHBHOCTH C BO3AYIIHBIMH CEpJICYHHKAMH,
napajieIbHO KaXJIO0W KaTyIIKe MOACOCTUHSIOT CONpoTHBIeHHUE, oTBosmee = 0,6 %
TOKa, MPOXO/ISIIETo Yepe3 KaTyIIKY.

Tox mo/mKeH OBITh MPAKTHYECKH CUHYCOUTATBHON (GOpMBI, KOG HUITMEHT MOIITHOCTH
noipker cocrasidTs 0,85 - 0,90.

[Ipn WCHBITAaHUSIX OJHOIONIOCHBIX BBIKJIIOYATEICH M JIBYXIOJIOCHBIX C JIBYMS
3aIIUIIICHHBIMU MOJIFOCAMU METAJUNIMYECKYIO OTOPY TSl IEPBOM MMOJIOBUHBI BCETO YHCIA
cpabaThIBaHHWI MOJKIIOYAIOT K OJHOW CTOpPOHE MCTOYHUKA MHUTAHUS, JJIT BTOPOH - K
JIPYTOM.

[Ipu ucTBITAaHUAX TBYXTOJMIOCHBIX BBIKJIFOYATENICH C OJTHUM 3alIUIIEHHBIM MTOJFOCOM
METAIITMYECKYIO OTIOPY MPUCOSTUHSIOT K HEHTpaIl HCTOYHUKA MUTAHUS.

VcnipITanust OAHOIOIIOCHBIX BBIKIIIOYATEIeH Ha HOMHHANBHOE Hanpsukenue 230/400
B momxHBI TPOBOAUTHCS IPU HI>KHEM 3HAYCHHUH HATIPSDKCHUS.

BrIkirouarens MOAKIIOYAIOT K LEMH MPOBOAHUKAMH, Pa3MepPbl KOTOPHIX yKa3aHbI B
tabsmite 8.

9.11.2MeTonuKa UCIBITAHUS

BrikimrouaTens JOMKEH COBEPIIUTH I0J Harpy3koi HoMmMuHaiIbHBIM TokoMm 4000
[IUKJIOB ONIEPUPOBAHHS.

Kasxap1ii UK COCTOUT U3 3aMBIKAHUS C TIOCTIEAYIONINM Pa3MBIKaHHUEM.

Jlst BBIKITIOUATENeH ¢ HOMHHAIBHBIM TOKOM 710 32 A BKJIFOY. YaCTOTa ONEPHUPOBAHUS
JOJKHA cocTaBiATh 240 IUKIOB ONepupoBaHUS B 4ac. Bo Bpems KaxXaoro HUKIA
BBIKJTIOYATENh JOJIKEH OCTaBaThCsl PA30OMKHYTHIM He MeHee 13c.

Jlnis BBIKIIOUATENe ¢ HOMHHAJIBHBIM TOKOM Oonee 32 A yacToTa ONEpUPOBAHUS
noipkHa coctaBiaTh 120 mukinoB B vac. Bo BpeMsi KakIOro IMKJIA BBIKJIIOYATEINb
JIOJKEH OCTaBaThCsl Pa3OMKHYTHIM He MeHee 28 c.

Brikirouarens qomkeH paboTaTh Kak IPH HOPMaJIbHBIX YCIOBUSX IKCILTyaTaIlUH.

Buaumanue obpaimarot Ha TO, 9TOOBIL:

- HCTIBITATEILHOE YCTPOMCTBO HE MOBPEKIATIO UCTIIBITYEMBIN BBIKIIOYATEIb,

- HE HApyImaloCh CBOOOJHOE [BIKEHHWE MEXaHU3Ma YIIPABJICHUS HCIBITYEMOTO
BBIKJIFOYATENI,

- CKOpPOCTHb TMPUBOJHOTO MEXaHW3Ma HCIBITYEMOTO YCTPOICTBAa HE BiHsIIA
Ype3MEepHO Ha MEXaHU3M YIPABIICHUS BBHIKJIIOYATEIIEM ITPH UCTIBITAHHH.

BrikmouaTens ¢ 3aBHUCHMBIM PYYHBIM YIIPaBICHHEM JOJKEH YIPABIATHCS CO
ckopocteio 0,1 m/c +25 %, mpuueM CKOPOCTh H3MEPSIOT B MOMEHT, KOTIJIa U TJC
MEXaHHU3M YIPABICHUS UCIBITATEILHOTO YCTPOMCTBA KAcaeTcsl MPUBOAA HCIIBITYEMOTO
BBIKJTIOUaTessl. J[7s MOBOPOTHBIX PYKOSITOK YIJIOBAasi CKOPOCTh JIOJDKHA B OCHOBHOM
COOTBETCTBOBATHh BBINIECYKA3aHHBIM YCJIOBUSM B TOM, 4YTO KacaeTcsi CKOPOCTH
MeXaHU3Ma yIpasjieHus (B €ro mpejesax) HCIbITYyeMOTO BBIKIIOYATEIs.

9.11.3CocTOosHHE BBIKIIOYATEA MOCJIE UCIBITAHUN

[Tocne ucnpitanus o 9.11.200pazen He TOKEH UMETh.



- Ype3MEPHOTr0 U3HOCA;

- Pa3IUYUM MOJIOKEHHS MOJBMKHBIX KOHTAKTOB M COOTBETCTBYIOIIETO MOJIOKEHHUS
WHNKATOPA,

- TOBPEXACHHUS O000JOYKH, OTKPBHIBAIOMIETO TOCTYH HCIBITATEIbHOMY INYyNy K
HAXOJISAIIMMCS TI0]] HalTpsDKEHUEM 4acTsM (cM. 9.6);

- OCJIa0JIEHUS NEKTPUUYECKUX UITH MEXaHUYECKUX COECIMHEHUH;

- YT€4KHU YIUIOTHSIOIIEH CMECH.

Kpome Toro, BeIKIIFOYATENb JOKEH BhiAepkaTh ucnbiTanue o 9.10.1.2u nmpoBepky
AIIEKTPUUYECKON MPOYHOCTH M30Jsiuu 1o 9.7.3 Ho npu HampspkeHnn Ha 500 B Hmxke
npeanucaHHoro B 9.7.5u 6e3 nmpeaBapuTeIbHON 00pabOTKH B KaMepe BIIary.

9.12 UcnbITaHUS HA KOPOTKOE 3aMbIKaAHHE

9.12.100mue Mon0OXKEHUS

CraHgapTHbIE HCHBITAHUS Ha PaOOTOCMOCOOHOCTh NPU KOPOTKHUX 3aMBIKAHUSX
COCTOSIT U3 LIMKJIOB BKJIIOUEHUN U OTKIIIOYEHHH COIJIACHO MPOBEPSIEMbIM (DYHKLHSAM B
COOTBETCTBUH ¢ Tabnuuei 13.

Tabnumna 13 -IlepeueHpb ucnbpITAHUN HA KOPOTKOE 3aMBbIKAHUE

Buja ucnpiTanus Annapar, noaJjie:kamui IMyHkT
HMCIBITAHUIO

Wcnerranne TP MOHMXXECHHBIX TOKaX KOPOTKOI'O0 3aMbIKAaHUA

(9.12.11.2)
Ucnerranue mpu Toke 1500A (9.12.11.3) Bce BBIKIIIOUaTETH 9.12.12.1
Hcneitanue mpu  pabodeld HaWOOJBIICH OTKIFOYAIOIIEH 9.12.12.1

cnocoonocTr (9.12.11.4.2)

Brixmrouyarenu ¢ | o, > 1500A

HcnpiTaHne Mp¥ HOMHHAIBHOW HanOOJIBIICH OTKIIFOYAIOIIEH 9.12.12.2

crocoonocTr (9.12.11.4.3)

Bce BpIKIIFOUaTEN MCHBITHIBAIOT MpU OoJiee BHICOKOM M3 ABYX TokoB: S00 A wmiam
10l - 1m0 9.12.11.2u ipu 1500A - 1o 9.12.11.3

Briktoyarenn ¢ HOMHHANBHOM OTKIIOYaromieil cmocoOHocThio Bhimie 1500 A
JIOTIOJTHUTEIILHO HCTIBITHIBAIOT:

- mpu paboueil otkirouaromiei crnocobnoctu (cm. 3.5.5.9 - mo 9.12.11.4.2wu
9.12.12.]1 xOTOpYyIO OMNpENeNsIOT IMyTeM YMHOKEHHS HOMUHAIBHOW OTKJIIOYAIOLIeH
criocoOHOCTH Ha KodhdunueHT K, 3HaueHUs KOTOPOTro yka3aHbl B Tabauie 15

- P HOMHUHAJILHOW OTKIoUaroriei cnocodnoctu (cm. 5.2.4 - mo 9.12.11.4.3u
9.12.12.2 ecnmu ko3 dunment K menswle 1, ¢ UCIIOIB30BAaHUEM B 3TOM CIIy4ae HOBBIX
00pasIoB.

9.12.23Ha4ueHuss UCTBITATEIbLHBIX TAPAMETPOB

Bce wucmbITaHus, OTHOCSIIMECS K MPOBEPKE HAa HOMHUHAIBHYIO HAMOOJBIIYIO
OTKJTIOYAOIIYI0 CITOCOOHOCTh, JIOJDKHBI BBITIONHATHCS B YCJIOBUSX, YKa3aHHBIX
U3rOTOBUTENIEM, COTJIACHO COOTBETCTBYIOIIMM TaOJIMIIaM HACTOSIIIETO CTaHIapTa.

Jns  HampspKeHWsT 0 BKJIIOYEHHUS BBIOMPAIOT 3HAYCHHWE, HEOOXOauMoe s
MOJYYCHHUS 33J]aHHOTO BO3BPAIAIOIICTOCS HAMPSHKEHUS IIPOMBINUICHHOW YaCTOTHI.

[Ipu WCHBITAHUK BO3BPAIIAMONICECS HANPSIKCHUE MPOMBIIUICHHOW YacTOThI (CM.
3.5.8.9 nmomxHo paBHATbCs 105 % HOMHMHATBHOTO HANPSHKEHUS HCIBITYEMOTO
BBIKJTFOUYATEJIS.

JI7iss  OJHOTIONIFOCHBIX BBIKJIIOYATENICH C JIBOMHBIM HOMHHAJIBHBIM HAMPSKCHUEM
(manpumep 230/400 B), Bo3Bparmiaroieecss HampsHyKeHHE MPOMBIIIICHHON YacTOTHI
nomwkHo coctaBisith 105 %ot ero nambonbmero 3naueHus (Hanpumep, 400 B) npu
ucnbitanusx 1o 9.12.11.4.20u 9.12.11.4.3pu 105 %0t ero HauMeHbIIEr0 3HAYCHUSI
(manpumep, 230B) - npu ocTanbHBIX UCHBITAHUSX 110 9.12

JIiis IBYXIIOTFOCHBIX BBIKJTFOUATENICH ¢ IBOMHBIM Hanpsukenuem (Hampumep, 120/240
B) Bo3Bpararomieecs HanpspKeHUE J0DKHO cocTaBisaTh 105 % 0T ero HauMeHbIEro




3HaueHust (Hampumep, 120 B) mpu ucnmertanmsx mo 9.12.11.2wu 105 % ot ero
HanbosbIero 3nauenus (Hanpumep, 240B) - npu ucnbrranusax mo 9.12

Mpumeuanue - 3nagenne (105 * 5) YHOMHUHAIEHOTO HANPSHKEHHUs IPEIJIATAETCS C YUETOM BIMSHUS
KoJieOaHMi CETEeBOTO HAMPSDKEHHST B HOPMAIIbHBIX YCJIOBUSX IKCILTyaTali. BepXHuii npesen ¢ coriacus
W3TOTOBHTEIIS] MOXKHO TTOBBICHTb.

9.12.3/lonnyckH MO UCHBITATEIbHBIM NMapaMeTpam

HcnbiTanuss CYMTAIOT YAOBJIETBOPUTEIBHBIMHU, €CIH JCHCTBYIOIIME 3HAYCHUS,
3a()MKCHPOBAHHBIC B MPOTOKOJIC UCIIBITAHUS, OTJIMYAIOTCS OT 33/IaHHBIX B TIpeJIeiax:

- TOK ... +5 %

- HampspKeHue (B TOM YHCJIe BOCCTaHaBNIMBaromieecs) ... £5 %

- gacrora... £+ 5 %

9.12.4 HUcneiTaTenpHass Lenb s NPOBEPKH pPabOTOCHOCOOHOCTH B
YCIOBUAX KOPOTKOTO 3aMBIKAaHUS

Ha pucynkax 3 - 6 mnpenacTaBieHbl CXeMbI IeNel, NpeaHa3HAYCHHBIX IS
HCIIBITAHMI

- OJTHOTIOJIFOCHOTO BBIKITFOUaTeNs (PUCYHOK 3);

- IBYXIIOJIFOCHOTO BBIKJIFOUATEIIS C OJHUM 3aIIUIIIEHHBIM MOJIOCOM (PUCYHOK 4a);

- IBYXTIOJIFOCHOTO BBIKJIFOUATEIIS C IBYMS 3alUIICHHBIMU motocaMu (prcyHok 4b);

- TPEXTIOIFOCHOTO BBIKTIOUaTeNs (PUCYHOK 5);

- YETHIPEXITOJIOCHOTO BhIKIIFOUATess (pUCYHOK 6).

ComnpoTHuBICHUS W KaTYIIKH WHAYKTHBHOCTH C TOJIHBIM compoTuBieHneMm Z u Z1
JOJKHBI OBITh PEryIHPYEeMBIMU JJIsi JOCTH)KCHHS 3a/laHHBIX YCIOBHM HWCIBITAHUS.
Karymku WHIYKTUBHOCTH JIOJDKHBI OBITH TMPEANOYTUTEILHO C  BO3IYIIHBIMU
cepaeunnkamMu. OHU JOJDKHBI OBITh BO BCEX CIy4asX MPUCOECIUHEHBI TOCIEeI0BATEIEHO
K CONpPOTUBIICHUSAM, a WX 3aJaHHAsd HMHAYKTUBHOCTHh JOJDKHA JIOCTUTAThCS ITyTEM
MOCIIE0BATEIHHOTO COSTMHEHHUS KaTYIIeK MHAYKTUBHOCTH: TapalieIbHOE COSTMHEHUE
KaTyIIeK WHAYKTHBHOCTH JOIYCKAaeTCI C TPAKTUYECKH PAaBHBIMH TOCTOSHHBIMU
BPEMCHH.

[TockonbKy XapaKTepHUCTHKH BOCCTaHaBIMBaromierocs Hampsbkenus (cm. 3.5.8.0)
UCTIBITATENBHBIX II€TIeH, BKIIOYAIONINX KATYIIKd WHAYKTUBHOCTH C BO3IYIIHBIMHU
CepJIeYHUKAMHU, HE TUIHYHBI JJi1 OOBIYHBIX YCJIOBHH OSKCIUTyaTalluH, KaTyIlKa
WHAYKTUBHOCTH C BO3JIYIIHBIM CEPACYHUKOM JIOJDKHA OBITh IIYHTHPOBaHA B KaXIIOM
¢daze conpoTuBiIeHneM, OTBOAIUM npubau3utensHo 0,6 Y% Toka, mpoxoasiero yepes
KaTYIIKY.

Ecnu ucnonb3yroT KaTylmiku MHAYKTUBHOCTH C JKEJIE3HBIMU CEpJCYHUKAMH, MTOTEPH
MOIIIHOCTH H3-32 JKEJIE3HBIX CEPACYHUKOB ITHX KaTyIIEK HE JOJDKHBI IMPEBBIIIATH
MOTePh, OOYCIOBIEHHBIX TMapaJUICIbHBIM TPUCOCIUHEHHEM CONMPOTHUBICHUNA K
KaTyIIKaM WHIYKTUBHOCTH C BO3AYIIHBIMHU CEPICTYHHKAMHU.

B kaxmol ucmbITaTeNbHOW 1€MW JJIS MPOBEPKM HAa HOMHHAIBHYIO HAMOOJBIIYIO
KOMMYTallMOHHYIO CIOCOOHOCTh MEXIy HCTOYHHUKOM IMUTAHUS S U HCIBITYEMbIM
BBIKJIFOYATEICM BCTABJISIOT COMPOTUBIICHUS (MMITCIaHCHhI) Z.

Ecin wncOBITATENBHBIM TOK HIDKE HOMHUHAIBHOM HAMOONBIIEH OTKIIOYAIONIEH
CIIOCOOHOCTH, Ha BBIXOJHOW CTOPOHE BBIKJIIOYATENSI CIEAYeT TMPEAyCMOTPETh
IOIOJIHUTENILHEIE UMITeqaHCh Z 1.

Jns ucnpITaHWT HAa HOMHHAIBHYIO M pa0odyl0 HaWOOJBINYI0 OTKJIFOYAOITYIO
CIIOCOOHOCTh BBIKJIFOYATENh CJIEAYEeT MOACOSAMHATh Kabemsmu nmuHou 0,75 M Ha
MOJTFOC M MaKCUMAJIbHBIM TIOTIEPEYHBIM CEUYCHHUEM, B 3aBUCHMOCTH OT HOMHHAJIBLHOTO
TOKa, COrjaacHo Tadjuie 4.

IIpumeuanue - Pexomennyercs ucnonb3oBath Ay 0,5 M Ha Bxonuoit u 0,25M - Ha BBIXOIHOH
CTOPOHE HCIIBITYEMOTO BBIKJIIOUATEIs.



Pesucrop R2 conporusnenuem oxoino 0,50M coeauHeH mocineoBaTebHO C METHOM
MPOBOJIOKOH F criemyromum oOpa3zom:

- JUIA 1eneid Ha pUCYHKaxX 3 U 4a - MeXIy METAUTMYEeCKON OMOPO M CEeIeKTOPHBIM
BBIKJIIOYATENeM P, HaxoAsmuMcs B OJHOM M3 JABYX IIOJOKEHUN Ha MPOTSHKEHUU
NpUOIM3UTENIEHO TOJOBUHBI  CpaOaThIBAaHW aBTOMATHYECKOTO BBIKIIOUATENs, a
ocTajbHas 4acTh CpadaThIBAaHUU - B IPYTOM MOJIOKEHUH;

- s neneit Ha pucyHkax 4b, 5 u 6 - Mex a1y MeTaTHUeCcKOl OMopoi U HEHTPANIbIO
MCTOYHUKA TUTAHMUS.

Mennast mpoBosoka F qomkna nmeTs anmuHy He MeHee SOMM U 1uaMeTp:

0,1 MM - s BBIKJIIOUATENEH, MOJUICKAIIMX HCIBITAHUIO Ha OTKPBHITOM BO3JyXe U
CMOHTHPOBAHHBIX Ha METAIITNYECKON OTOpE;

0,3 MM - 17151 BBIKJIIOUATENEH, TMOIeKAIMX UCTIHITAHUIO B HAMMEHbIIEH OTAEIbHOM
000JI0YKE U3 YKa3aHHBIX H3TOTOBUTEIIEM.

Ha BxogHOW CcTOpOHE BBIKJIIOYATENS MEXKIy WMIIEJAaHCAMH [UIsl JIOBEACHUS
OXKMJAeMOT0 TOKa 10 HOMHHAIBHOW HAMOONbBIIEH OTKIIOYAIOIIEH CIOCOOHOCTH U
BBIKJTIOYATEJIEM IPUCOCIUHSIOT conpoTuBieHus R1, orBomsmue Tok 10 A Ha da3sy.

9.12.5K03¢duuneHT MOIMHOCTH UCHBITATEIBHON LENH

Kosddurmuent ™omHOCTH KaxaoW ¢as3bl HCHBITATSIBPHOW IMEMH  JIOHKCH
OTIPEACNATLCA KAKUM-IMOO W3BECTHBIM METOAOM, KOTOPBIA CIEeAyeT YyKazaTh B
MIPOTOKOJIE UCTIBITAHHUS.

B mpunoxennn A TpUBOJIAT ABa IPUMEPA.

Koaddumuent wmomuocTH wMHOroda3sHOW 1€ MNPUPABHUBAIOT K CpPEIHEMY
3HaUEHUI0 KOA((UIIMEHTOB MOIITHOCTH BCeX (ha3.

Koaddurmentsr MmontHocT yka3ansl B Tabauie 14,

9.12.6U3MepeHne u nmpoBepka |°t 1 MHKOBOTO toka(lp)

3nauenns 1%t u | p cnenyer u3mepaTh Bo Bpems ucnbiTanuii mo 9.12.11.2-9.12.11.4

[Ipy WCHBITAHMM BBIKIIOYATedell B Tpex(asHBIX LEMsX 3HadeHHs |t cuemyer
U3MEPSATH Ha KaXKJIOM TOJIIOCE.

Ta6nuna 14 -Ko3hduuueHTs MOIHOCTH UCTIBITATEIbHOM LS

HcnbiTaTebHBINA TOK, Koappuuuentst HcnbiTaTe1bHBINA TOK, Koappuuuentst
lees A MOIIHOCTH leey A MOIIHOCTH
lec <1500 0,93 -0,98 4500< .. < 6000 0,65-10,70
1500< I < 3000 0,85-0,90 6000< I < 10000 0,45-0,50
3000< I <4500 0,75-0,80 10000< |, < 25000 0,20 - 0,25

MakcuMasbHbIe H3MEepeHHbIe 3HadeHus |°t cieyer 3aUKCHPOBATH B IPOTOKONE
UCTIBITAHUN, OHM HE  JOJDKHBI  TIPEBBIIIATH  COOTBETCTBYIOIIME  3HAUCHHS
XapaKTepUCTHKH |, yCTaHOB/CHHBIE H3TOTOBUTEIIEM.

9.12.7KanubpoBKa UCNBITATEIbHON IIENTH

9.12.7.1]Ina xamuOPOBKU HCTIBITATEILHON IEMU CIEAYeT MPUCOCTUHUTD B TOYKaX,
yKa3aHHBIX Ha pUCYHKax 3 - 6, mepeMblukd G, MOJIHBIM CONPOTHUBIEHHUEM KOTOPBIX
MOKHO ITpeHeOpedb M0 CPAaBHEHHUIO C TIOJTHBIM COMPOTUBIICHHEM HCIBITATEIFHON LIEIH.

9.12.7.2 1511 mosyyeHHsI OXHJIAEMOTO TOKa, PaBHOTO HOMMHAIBHOM HamOOJIbIICH
KOMMYTAITMOHHON CIIOCOOHOCTH BBIKJIFOUATENISI TIPH COOTBETCTBYIOMIEM KOd(duimenrte
MOITHOCTH corjacHo TaOmuue 14, Ha BXOIHOW CTOpOHE mepembluek G BCTaBISIOT
AMIIETAHCEL Z.

9.12.7.3/Ins1 mosyuyeHHUs] UCHBITATEILHOIO TOKA HIDKE HOMHHAJIBHOM HamOOJbIICH
KOMMYTAIIHOHHOM CITOCOOHOCTH BBIKJIIOYATENs HAa BBIXOJHOW CTOpOHE mepeMmbrdek G,
KaK [MOKa3aHO Ha PUCYHKaX 3 - 6, BCTABJIAIOT JOMOJHUTEIbHBIC UMIIeNaHChl Z1.

9.12.8TonkoBaHue 3anucei

a) Onpedenenue HanpadxceHus 00 GKIOYEHUA U B8036PAWYAIOUIE20CH HANPANCEHUS
NPOMBIULIEHHOU YACMOMbl




HampspkeHne 10 BKITIOYCHHS] W BO3BPAIIAIOINEECs HAMPSHKEHUE OMPEIENSIOT I10
3allUCH, COOTBETCTBYIOIIEH oTKIrouaromiei oneparuu O (cm. 9.12.11.), BEIIOIHEHHOM
C MIOMOIIBIO MCTIBITYEMOTO allapara, U OLIEHUBAIOT COTVIACHO PUCYHKY 7. Hampspkenue
Ha BXOJHOH CTOpPOHE CIIEyeT H3MEpATh Ha MPOTSHKECHUH IIEPBOrO IMKJIA IOCIE
raiieHus AyT'd BO BCEX MOIOCAX U MOCTE 3aTyXaHHs BBICOKOUYACTOTHBIX SIBICHUH.

0) Onpeodenenue oxrcudaemo2o moka KOPoOmKo20 3aMblKAHUS

CoCTaBNSIONIYI0 TEPEMEHHOTO TOKa JUIS OXHAaeMOT0 TOKa TPUPABHUBAIOT K
JNEHCTBYIOIEMY 3HAYCHHIO COCTABJISAIONICH TMEPEMEHHOTO TOKa JUISl KaJTHOPOBKH
(coOTBETCTBEHHO A2 Ha PUCYHKE 7).

['me HeoOXOoaMMO, OXHUIAEMBIH TOK KOPOTKOTO 3aMBIKAHHUS JOJIKCH pPaBHITHCS
CpeIHEMY 3HAUCHUIO 0JKHUAEMBIX TOKOB BO BCeX (hazax.

9.12.9CocTosiHHE BBIKJIOYATESI MEepe] HCIBITAHUEM

BrikimouaTenu TOMKHBI HCTIBITBIBATECS HA OTKPBHITOM BO3AYXE B COOTBETCTBHH C
9.12.9.1 ecniu oHM HE mNpeaHA3HAYAIOTCS MCKIIOYUTEIBHO JJIS HWCIOJb30BAaHUS B
000JI0YKaX, YyKa3aHHBIX W3TOTOBUTENEM, WU €CITU OHU TPeJHA3HAYCHBI IS
MPUMECHCHHS HMCKIIIOUMTEIPHO B HMHIWBUIYaIbHBIX O0OJIOYKAX, B 3TOM ClIy4ae OHHU
OJDKHBI MCHBITBIBATBCS B coorBercTBUA ¢ 9.12.9.2 wiaM 10 COrJIaCOBAHUIO C
M3roTOBHTEIEM corjlacHo 9.12.9.1

Ipumeuanue - TaauBuayansHas 0007109Ka - 3T0 000JI09Ka C OJHUM BBIKIIFOUATEIIEM.

BeIkiirouaTens JODKEH YIPABIATHCS BPYYHYIO WM MEXAaHHU3MOM  YIIPaBJICHUS
UCTIBITATEIPHOTO YCTPOWCTBA, WMHUTHPYIOUIMM BO3MOXHO 0o0Jiee TOYHO OOBIYHYIO
oTiepanuio BKIIoueHus. BHUMaH#e 00pamiarT Ha TO, YTOOBI:

- UCTIBITATEIIbHOE YCTPOWCTBO HE TIOBPEIKAAIIO UCTIBITYEMBIN BBIKITIOYATEIb;

- HC HaApymIAJIOCh CBOOOJHOE JBIKCHHE MEXaHHM3Ma YIPABICHUS HCIBITYEMOTO
BBIKJTFOUYATEIIS,

- MEXaHU3M YIPABJICHUS HUCIBITYEMOIO BBIKJIFOUATEIST HE OKas3bIBAJl YPE3MEPHOC
BJIMSIHAE HAa CKOPOCTh MEXaHH3Ma YIPABJICHHUS HCIIBITATEIEHOTO YCTPOHCTBA.

[To 3ampocy H3rOTOBHUTENS, BBIKJIIOYATEIb C 3aBHCHMBIM PYYHBIM YIIPaBICHUEM
JOJKEH cpabaThiBaTh cO CKOpocThio B 0,1 Mm/c £25 %.DTy CKOpOCTh U3MEPSIOT, KOTIa
MEXaHU3M YIPAaBJICHUS UCIBITATEIILHOTO YCTPONCTBA KACACTCS MEXaHU3Ma BKIIFOUCHHSI
UCTIBITYEMOTO BBIKITIOYATEIIS.

Jl7is TIOBOPOTHBIX PYKOSATOK YIJIOBas CKOPOCTb, OCOOCHHO TPH BBIMICYKA3aHHBIX
YCIIOBHSX, JIOJKHa B OCHOBHOM COOTHOCHTBCS CO CKOPOCTBHIO MEXaHHM3Ma YIPaBIICHUS
(B ero mpenenax) UCIBITYEMOTO BBIKTFOUATEIIS.

9.12.9. W cnvimanue Ha omkpwvimom 8030yxe

HcnpiTyemplii  BBIKIIOYATENh YCTAaHABIMBAIOT KakK IOKa3aHO Ha pucyHke H.1
npunoxenus H

[TomuATUICHOBYIO IJICHKY W H3OJIMPYIONIYIO TEPEropoiKy, VyKa3aHHbIE B
npuiokeHnd H, momemarT kak mokasano Ha prcyHke H.1 TONbKO TpH UCTIBITAHUN Ha
pa3mbikanue (O).

Pemrerka(u), ykasannas(pie) B npuioxkennd H, mommkHa(bl) yCTaHABIMBATHCS Tak,
9TOOBI OOJIBIIAs YAacTh BBIXOMASAIIMX HWOHU3UPOBAHHBIX Ta30B IMPOXOJWIA dYepe3
pemetky(u). Pemerka(n) momkna(bl) MOMeNathecs B HauOosiee HEOIArOMPUATHOM
MOJIOXKCHUU (51X).

HpuMeanne -B Cj1ydyac OTCYTCTBUSA OTBepCTI/Iﬁ WK UX HCYAOBJCTBOPUTCIIBHOTO PACIIOJIOKCHUA
H3IrOTOBUTECIIb JOJKCH AaTh COOTBETCTBYIOIIYIO I/IH(l)OpMaIII/IIO.

Konryp pemerku(ok) (cm. pucynok H.3) momkeH moacoeanHaThest B Toukax B u C
COTJIACHO CXEeMaM HCIBITATeIFHOW IenmM Ha PUCYHKaX 3 - 6; Mpu HUCHBITAHUU
OJTHOTIOJIIOCHBIX BBIKJIIOYaTeacH Ha HoMuHanbHoe Hampsukenue 230/400 B xonTyp
peteTku(0K) JOJDKSH MOACOSTUHIThCS MeX Ty (pasamu B Toukax B u C COrJIacHO cxeme
UCTIBITATEIBHON [IeNH PUCYHKA 3.



Pesucrop R1 nomxen mmers conporusienue 1,5 Om. Mennas mpoonoka F (cwm.
pucynok H.3) nomkua mMetsh maauay 50 MM u auametp 0,12 MM [1j1s1 aBTOMAaTHYECKHX
BBIKJIFOYaTesIe Ha HoMUHaIbHOe HanpspbkeHue 230B u 0,16 Mm - 11 BeIKIitouaTesnei
Ha HoMuHaIbHOE Hanpspkerre 400B wnmu 230/400B.

IIpumeuanmne - [lokazarenu st APYTUX HANIPSKEHUN HAXOAATCS B CTAAMU PACCMOTPEHUS

Jis ucnibiTarenbHBIX TOKOB 10 1500A BKITIOY. paccTOSHUE a JOMKHO OBITh 35 MM.

[Tpr TOkax KOPOTKOTO 3aMbIKaHHs CB. |, paccTOSHHE a MOXXHO YBEJIMYHUTH, HO B
arobom cimydae ero BeiOuparoT u3 pspa 40-45-50-55 -¢ rpagaumeit 5 MM, U MOXeT
YCTaHABIIMBATHCS U3TOTOBUTEIICM.

s ucnibitanuii Tokamu 6osee 1500 A nrobast JOMOMHUTENBHAS TEPETOPOIKA UITU
W30JIPYIOIee MPHUCIIOCOOJCHUE TI03BOJIICT YMCHBIIUTH PAcCTOSHUE a, W TaKkKe
YCTaHABIIMBACTCS] M3TOTOBUTEIIEM.

9.12.9.2cnvimanue 6 obonouxe

BrikimrouaTens moMemiaT B 000JI0UKY, MMEIOLIYI0 caMylo HeynoOHyio ¢opmy, U
UCIIBITAHUE TIPOBOJIAT MIPH CaMbIX HEOJArOMPHUATHBIX YCIIOBHUSX.

Pemerka wim wu3onuMpylomas TMeperopojka, IokazaHHas Ha pucyHke H.1, -
OTCYTCTBYET.

IIpumeyanue - DTO O3HAYAET, YTO CCIU APYTUE BBIKIIOYATEIM OOBIUHO YCTAHABIMBAIOT HAa MECTE,
rje Moryia Obl Pa3sMECTUThCS pemerka(i), TO 3TH BBIKIIOYATENN IO0JDKHBI pacroyiaraTbes TaM ske. Mx
MOJIKITIOYAl0T Kak oObrgHO, HO uepe3 F1 m R1, kax ompegenmeno B 9.12.9.1 u moacoeauHsIOT Kak
MOKa3aHo Ha prCyHKax (3, 4a, 4b, 5w 6).

CormacHO ~ MHCTPYKIUSIM  H3TOTOBUTEIEH  NEpEeropojku WM JIpyrue
MPHUCTIOCOOJICHMSI, UM COOTBETCTBYIOIINE BO3IYIIHBIE 3a30phl MOTYT TMOHAIOO0UTHCS,
YTOOBI IPEIOTBPATUTH BO3/CHCTBIE HOHM3UPOBAHHBIX I'a30B HA YCTAHOBKY.

[TonusTHIEHOBYIO TUICHKY, OMMMCAHHYIO B IPHIOKeHWH H, moMenaroT, Kak MmoKa3aHo
Ha pucyHke H.1, Ha paccrosuun 10 MM OT MexaHW3Ma YIpaBJieHHs, TOJIbKO TMPHU €Tro
OTKJTFOYCHUHU.

9.12.10IloBeneHue BBIKJIIOYATENS BO BpeMs HCIBITAHHK HAa KOPOTKOE
3aMBIKAHHE

Bo Bpems nukinoB onepupoBanus mo 9.12.11.2- 9.12.11 .4epikitovaresnib He JOJIKEH
CO3/1aBaTh OMACHOCTH ISl OIepaTopa.

Kpome Toro, He J0MKHO OBITH 00pa30BaHUsl YCTOMUYMBBIX AYT, TMEPEKPBHITUA MEXKITY
MOJIIOCAMU  WJIM  MEXAY TIOJIOCOM H  KOPIyCOM, HE€ JIOJDKEH pAaCIIaBIISIThCS
npeaoXpaHuTeab F, @iu, rae npuMeHrMO, TpeIoXpaHuTeas F).

9.12.11MeToauKa UCOBITAHUSI

9.12.11.106wue nonoscenus

HcnpiTanue npeacTasisieT coO00H UK ONIEPHPOBAHUS.

Jlis 0603HaueHNS [IMKJIA TPUMEHSIIOT CUMBOJIBL

O - OTKIIIOYEHUE,

CO - BKIIIOYEHHE C TOCIAEAYIOLUUM aBTOMAaTHYECKUM OTKIIIOUEHUEM;

t - BpeMeHHOW WHTepBal MEXAYy IMOCIEAOBATEILHBIMA CpPAa0ATHIBAHUSMU TPU
KOPOTKOM 3aMbIKaHUH, KOTOPBIM JOHKEH COCTaBIATh 3 MUH WJIM HECKOJIBKO OOoJblle,
CKOJIBKO MOXET TMOTpPe0OBaThCsl TEIJIOBOMY PACHEMUTENI0, YTOOBI JIOMYCTUTHh
MOBTOPHOE BKJIFOUEHHUE BBIKJIIOUATES.

JleiicTBuTensHOE 3HaUYEHUE T TOIDKHO OBITH YKa3aHO B MPOTOKOJIE UCIIBITAHHUS.

9.12.11. 2 cneimanue npu NOHUNCEHHBIX MOKAX KOPOMKO20 3AMbIKAHUS

JononuutenbHbie uMienanckl Z1 (cm. 9.12.7.3 perynupyroT Tak, 4ToObl MOJYyYHTh
Oospiee 3HadeHue u3 1Byx TokoB, SO0 A wmm 101, npu ko3¢ dunmreHTe MOIMHOCTH OT
0,930 0,98.

Kaxxaplil 3aluIieH bl TOII0C BRIKIIOYATENs] OTACIBHO MOJBEPraloT UCIBITAHUIO B
e, COSMHECHUS KOTOPOU MOKa3aHbl Ha PUCYHKE 3.




BrikimouaTens moaBepraroT aBTOMATHYECKOMY OTKIIOUEHHIO JEBSTh pa3, IPH 3TOM
[eNb 3aMBIKAIOT IIECTh pa3 BCIOMOIAaTeIbHBIM BBIKIIOYATENEM A U TPHU pa3za caMUM
BBIKJTFOYATEIIEM.

[TocnenoBarenbHOCTH omnepanuid omkHa ObITh: O-1-O-t-O-1-O-t-O-1-O-t-CO-t€O-t-
CO.

[Tocne ramenust nyru B TeueHue He MeHee 0,1 ¢ JODKHO MOANEPKUBATHCS
BOCCTAHABIIMBAIOIIEECS] M BO3BPAIIAIOIIEECS HATIPSKCHHE.

s IIPOBEICHUS WCIIBITAaHUS BCIIOMOT'aTeJIbHBIN BBIKJIFOYATEIb A
CUHXPOHHU3UPYETCS] OTHOCUTEIHLHO BOJHBI HAMPSHKCHUSI TAKUM 00pa3oM, YTOOBI MIECTh
TOYEK Hayajla pa3MbIKaHHUs PaBHOMEPHO paclpeAeNsulNCh [0 TIOJYBOJIHE C
JOITYCKaeMbIM OTKJIOHEHHEM +5°.

9.12.11.Fcnvimanue npu moxe 15004

Jlns  BBIKJIIOYATENICH ¢ HOMHUHAJIBHOM OTKIIouaroliei crocodbHocteio 1500 A
UCIIBITATENIbHYIO 1IeTTh KamuOpyroT mo 9.12.7.1u 9.12.7.2nn1s nonyuenus Toka 1500 A
npu K03 puimeHTe MOUTHOCTH, COOTBETCTBYIOIIEM 3TOMY TOKY COTJIacHO Tabnwuie 14

Jlns BBIKTIOUATENIC C HOMHHAJIBHOW OTKIIOYaromeld crmocoOHocThio c¢B. 1500 A
UCTIBITaTeNbHYIO Lenb KanmuOpyor mo 9.12.7.1 m 9.12.7.3 npu kospdunmente
MOIIIHOCTH, cOOTBeTCTBYIOIeM ToKy 1500A cormacHo tadnuie 14.

OOHOMOIOCHBIE BBHIKITIOYATENN UCIIBITHIBAIOT B IIEMH, CXeMa KOTOPOH MpeIcTaBiIeHa
Ha pHCYHKe 3.

JIByXTIONIFOCHBIE BBIKJIIOYATETN C OAHHUM 3alIUIICHHBIM MOJIOCOM HCIBITHIBAIOT B
L[N, cCXeMa KOTOpO# MpeJcTaBlieHa Ha pUCYHKE 4a.

JIByXTIOITFOCHBIE BBIKJIFOUATENH C IBYMsI 3alIMIIEHHBIMH TOJIOCAMH HCIBITHIBAIOT B
IeNH, cXeMa KOTOPOii IpejicTaBlieHa Ha pucyHke 4h.

Tpex- W 4YeTHIPEXMOIIOCHBIC BBIKIIOYATEIN C TPeMs 3allUIICHHBIMH IOJIOCAMH
UCHBITBIBAIOT B LEMH, CXEMbl KOTOPBIX IMpPEACTaBICHbl Ha pPHUCYHKaX S5 u 6
COOTBETCTBEHHO.

Jlis TpexXIMONIOCHBIX BBIKJIIOYATENECH HE MpeaycMaTpUBAETCS COEIMHEHUE MEXIY
HEUTpanpl0 HCTOYHMKA TMHUTAaHUS M OOWIEH TOYKOH Ha BBIXOJHOH CTOpOHE
BBIKJTFOYATEJIS, €CJIM OHA CYIIECTBYET.

JUis  9eTBIPEXTMONIOCHBIX BBIKIIOYATENCH C TpeMs 3allWIIEHHBIMH ITOJTIOCaAMHU
HENTpaab UCTOYHHMKA MUTAHUS COCUHSAIOT Yepe3 HE3alUIICHHBINH WIN OTKJIIOYaoIuil
HEUTpabHBIN MOMIOC ¢ 00IEH TOUYKOM Ha BEIXOJHON CTOPOHE BHIKITIOUATEIS.

Ecnu HeliTpasb 4eThIpeXoIIOCHOTO BHIKIIIOYATENsl HE MApKUPOBaHa U3TOTOBUTETIEM,
UCTIBITAHUSM TOJBEPTalOT €Ile TPU HOBBIX 00pasia C MOOYEPEIHBIM UCIOIb30BAHUEM
Ka)K0T0 IMOJII0CA B KaueCTBE HEUTpau.

Jis  uchmbITaHUS OJHO- W JABYXIOJIOCHBIX BBIKIIOUATENIe BCIIOMOTATENBHBIN
BBIKJTIOYATEh A CHUHXPOHU3HPYETCS OTHOCUTENIbHO BOJHBI HAMNpsXKEHUS TaKUM
o0pa3oM, 4TOoOBI MIECTh TOYEK Hauaja 3aMbBIKAaHUS PAaBHOMEPHO PaCHPEIENSLTUChH IO
MOJTYBOJTHE C JIONTYCKA€MbIM OTKJIOHEHHEM +5°.

[TocnenoBarenpbHOCTh  omepanuii  noDKHA  coorBercTBoBaTh 9.12.11.2 3a
UCKJTFOUEHHEM OJTHOIOJIIOCHBIX BBIKJTIOUATENCH HAa HOMHHAIBHOE Hanpspkerue 230/400
B. B arom ciywae nocne mectu onepanuii O BBIIOIHAIOT TOJAbKO ABe onepauuu CO, a
3aTeM OTU BBIKJIIOYATENN JIOMOJHUTENbHO UCHBITHIBAIOT IYTEM OJHOBPEMEHHOTO
ocyliecTBIeHUs: ofHoW omepanuui O C MOAKIIOYEHHEM IO OJHOMY TaKoOMy
BBIKJTIOUATEI0 K KaxaoW (a3ze HCHBITAaTeIPHOW IEMH, MPEAYCMOTPEHHOW st
TPEXIIOJFCHOTO BBIKJIIOUYaTesas (PUCYHOK 5) 0e3 CHHXPOHHM3AIlMUd BCIIOMOTAaTEIbHOTO
BBIKJIIOYATENIS], CO3JAI0OUIET0 KOPOTKOE 3aMbIKaHHUE.

Jis  Tpex- H YeTBIPEXIONIOCHBIX BBIKIIOYATENEH JIOMYCTUMO HCIIBITAHUE C
MIPOU3BOJIBHBIM BEHIOOPOM TOUYKH IO BOJIHE.

9.12.11.4cnvimanue npu moxax ce. 15004




9.12.11.4.1 CooTHomieHue MeXAy HauOoiblell pabodell  OTKIIOYAOLICH
CIOCOOHOCTBHIO 1 HOMUHAIILHON HAMOOJIBIIEN OTKIIFOYAOIIEN CIIOCOOHOCTRIO

Coornomenne K wMexnay paboueil HauOonblield ¥ HOMUHAJIBHOW HanOOJbIIEH
OTKJTIOYAIOIIEH CITOCOOHOCTRIO JIOJDKHO COOTBETCTBOBATh YKa3aHHOMY B TaOymie 15.

Tabnuna 15 - CootHomenne K Mexnay pabdodeid (lc) M HOMUHAIBHOW HAUOOIBILEH
OTKJTFOYaroIei crmocoOHOCThIO (I¢n)

Toxk oTkia04a0mel cNocO0HOCTH |, A Ko pumment K
lcn < 6000 1,00
6000A I¢, < 10000 0,75"
| > 10000 0,507

D [Mpu MuaUMansHOM 3Ha4ueHHH | s = 6000A.
2 [Tpu MmuHUManEHOM 3HaueHUH | s = 7500A.

9.12.11.4.2VcnbiTanne mpu pabodeil HauOOJbIIEH OTKIIIOYAIONICH CIIOCOOHOCTH
(les)

a) HcnoeitaTensHyto nenbs kaauoOpyror mo 9.12.7.1u 9.12.7.3npu kodddurimente
MOIIHOCTH coracHo Tabauie 14

B nern, coorBercTByromeit 9.12.11.3ucnbIThiBatoT TpU 00pasiia.

Ecnu BXo/1HbIE U BBIXOJIHBIE BBIBOJIBI UCIIBITYEMOTO BBIKIIIOUATENSI HE MAPKUPOBAHBI,
nBa o0pasiia MoACOEANHSIOT B OJJHOM HaIlPaBJICHUH, a TPETHH - B 0OpaTHOM.

0) Jlnst otHO- MBYXIOMIOCHBIX BBIKJTFOUATENCH MOCIeI0BATEIBHOCTD onepanuii: O-t-
O-t-CO.

Hns BemmonHeHus — omepauuiit O BcoMmoraTeNnbHBIM — BBIKIIOYATENb A
CUHXPOHMU3UPYETCS] OTHOCUTEIHHO BOJIHBI HAINPSKEHHS] TaKUM 00pa3oM, 4TOOBI IS
nepBoro oopasia npu oneparuu O 1ernb 3aMbikanach B Touke 0° o BoJHe.

st BTopo#t omepanmu O Ha mepBoM 00pasiie dTa TOouka cMmemaercs Ha 45°%; mis
BTOpOro obpasua ase omnepanuu O JODKHBI CHHXPOHU3MpOBaThes npu 15 u 60°, s
TpeThero obpasna - npu 30u 75°.

JlomyckaeMoe OTKJIOHEHHUE 110 CHHXPOHU3auHN +5°.

JI1s IBYXTOIIOCHBIX BBIKJIIOYATENE B KaueCTBE KOHTPOJIBHOTO JJISi CHHXPOHHU3AUU
cJeyeT UCIOJIb30BaTh OJIUH U TOT K€ MOJIOC.

DTa METOJMKA UCTIBITAHUS TTpUBE/IeHa B Tadmie 16.

c) Jlst Tpex- U YeThIPEXTOIFOCHBIX BBIKIFOUATENICH MOCICI0BATEIBHOCTD ONEPAIINii:
O-t-CO-t-CQ

Jna onepanuit O  BCIIOMOTaTeNbHBIM  BBIKIIOYATENb A CHHXPOHM3UPYETCS
OTHOCHUTEIIbHO BOJIHBI HANIPSDKEHUS TaKUM 00pa3oM, 4yToOkI IpH onepannuu O Ha epBoM
o0pa3iie 1enb 3aMbIKaJIach B JIF000H Touke (X°) 1o BoJHE.

[Ipu onepauuu O Ha BTopoM oOpasie 3Ta Touka cMmemaercs Ha 60° u emre Ha 60° -
quist onepaunu O Ha TpeTbeM o0paslie.

JlommyckaeMoe OTKJIOHEHHE MO CHHXPOHU3AIMU JOJKHO COCTaBIATh +5°. B memsax
CUHXPOHM3AIMKM I Pa3UYHbIX OOpa3loB CJEIyeT HCIOJIb30BaTh B KadecTBe
KOHTPOJIbHOT'O OJMH U TOT K€ MOJIIOC.

DTa METOJMKa MpUBeIeHa B Tabmwuie 17.

Tabnuma 16 - Mertonuka wucnbiTanus Ha lgs OIS OMHO- W JIBYXIIOTOCHBIX
aBTOMATHYECKUX BBIKIIIOUATEIICH
Onepanust Oopa3en
1 2 3
1 (0](0)9) 0(15) 0(30)
2 0(45) o(60) 0o(75)
3 CO CO CO




Ta6bnuma 17 - Meronuka wucCHbITaHUA Ha lcs TpeX- W YETHIPEXIOIIOCHBIX
BBIKJIFOYATEIICH
Onepanus Oopa3zen
1 2 3
1 0O(X°) O(X°+60°) O(X°+120°)
2 CO CO CO
3 CO CO CO

d) [Ipu MCTIBITAHUAX OTHOIOJIOCHBIX BBIKJIFOUATEICH HA HOMUHAJILHOE HAINPSDKECHUE
230/400 B B memu, COOTBETCTBYIOIIECH DHUCYHKY 5, HCHBITHIBAIOT JIOMOTHHUTEIbHBIN

KOMILJIEKT U3 TpeX 00pa3loB.

Otr 00pa3ipl MOJAKIIOYAIOT TI0 OJJHOMY B KaXayro a3y HCHbITaTeIbHON 1enu 0e3

CUHXPOHU3alNN
3aMbIKaHUC.

BCIIOMOTaTCIBHOT'O

BRIKIIIOUaTena A,

CO3arouIcro

KOPOTKOE

HeliTpans wncTOYHWMKA MHTAaHUS HE JOJDKHA COCIUHSTHCS C OOmEed Touykod Ha
BBIXOJHOM CTOPOHE BBIKIIOYATEIICH.

MeTtovka uCTbITaHus TIpUBeieHa B Tabmuie 18.

Mpumeuanue - Bo BpeMs 9TOr0 HCIEITAHHS He TpeOyeTcs u3Mepsts |21,

Tabnuma 18 - Meroauka wucnbiTaHus Ha lgcs Tpu Tpex(asHBIX HMCIBITAHUIX
OJTHOTIOJIFOCHBIX BBIKJIFOUATENICH Ha HOMUHAIbHOE Hanpshkenue 230/400B
Onepanus Oopa3zen
1 2 3

1 (@] (@] (@]

2 - CO (0]

3 (@] - CO

4 CO O -

9.12.11.4.3 VcneiTanue TNpud HOMHUHAIBHOW  HauOONbIIEH  OTKIIOYAIOLICH

criocoonoctH (I¢n)

a) UcneitatenbHyro nenb Kamuopyrot mo 9.12.7.1w 9.12.7.2

Tpu oOpasiia UCIIBITHIBAIOT B 11€MH, COOTBEeTCTBYOMIeH 9.12.11.3

Eciu BXOgHBIE ¥  BBIXOAHBIE BBIBOJBI HUCIBITYEMBIX BBIKIIOUaTEeNIled HE
MapKHUpOBaHBbI, JIBa W3 00pa3IOB MOJCOSANHSIIOT B OJTHOM HAMpPABICHUH, a TPETUH - B
o0paTHOM.

[TocnenoBarensHOCTH onepanuii: O-t-CO

Hns  BeimonHeHus — omepauuiit O BcnoMmoraTeNnbHBIM — BBIKIIOYATENb A
CHHXPOHU3UPYETCS OTHOCHUTEIHLHO BOJIHBI HAMPSOKCHHWs] TaKUM 00pa3oM, 4YTO TMpHU
oneparuu O Ha iepBoM oOpa3siie Ienb 3aMbIKaeTcs B Touke 15°mo BosHe.

st onepaniun O Ha BTOpoM oOpasiie 31a Touka cMentaetcst Ha 30°u eme Ha 30° mos
onepanuu O Ha TpeTbeM 00pasIle.

JlomyckaeMoe OTKJIOHEHHUE 110 CHHXPOHU3ALIUMHU JIOJKHO COCTABIATh +5°.

B MHOromostOCHBIX BBIKIIOUATENISAX B IEIAX CHHXPOHU3AIMM B KadeCTBE
KOHTPOJIBHOTO CJIEYeT UCIOIB30BaTh OJIMH U TOT K€ TOJIOC.

Meroanka ucnbITaHus IpuBeAcHa B Tabauie 19.

Tabauma 19 -Meroauka UCIBITaHUH Ha | ¢

Onepanus Oopasen
1 2 3
1 o(15) 0(45) o(75)
2 CO CoO CoO




Ta6nunma 20 - Meronuka uchblTaHus Ha lgn B cimydae Tpex(asHBIX HCIBITaHUHA

OJHOTIOIOCHBIX aBTOMAaTHYECKUX BBIKIIOYATENCl HAa HOMUHAJIBHOE HANpPsSHKCHUE
230/400B

Onepanust Oopa3zen
1 2 3 4
1 ®) 0] ®) -
2 ®) CO - -
3 - - CO ©)

0) IIpu ucHBITAaHUSX OJHOIIOJIFOCHBIX BBIKJIFOUATENICH HA HOMUHAIBHOE HAMPSKCHUE
230/400B uCHBITBIBAIOT JOMOJHUTEIBHBIA KOMIDIEKT U3 YEThIpeX 00pa3loB B IEIH,
COOTBETCTBYIOIIECH PUCYHKY D.

Tpu u3 3TUX 00pPa3IOB MOJKIIOYAIOT MO0 OJHOMY B KXyl (a3y HCIBITATeIbLHON
1enu 0e3 CHHXPOHM3AIMH BCIIOMOTaTeNILHOTO BBIKIIOUATENs A, CO3IAI0IIEro KOPOTKOE
3aMBIKaHME.

He cnemyer coenuHsTh HEHTpadh HUCTOYHUKA MUTAaHUS C oOOmIEH TOYkKoM Ha
BBIXOJHOM CTOPOHE BBIKJIIOYATEIICH.

Mertonuka ucnsiTannii npuBeneHa B Tadnuie 20.

[Tocne Bropoit omeparuu O Ha oOpasie, ykazaHHOM B Ta0nuiie 20 mepBbIM, 3TOT
oOpaser| ciieyeT 3aMEHUTh YETBEPTHIM.

Tpumeuanne - Bo BpeMst 5TOro HCHBITAHMS He TpeOyeTcs H3MepsTh 3HadeHus | 1.

9.12.12 IlpoBepka BBIKJIOYATENs IMOCJE HCHBITAHUN Ha KOPOTKOE
3aMBbIKaHHE

9.12.12.1I1ocne ucnerrannii mo 9.12.11.29.12.11.3mmu 9.12.11.4. Brikirouarenn
HE JIOJDKHBI MMETh TOBPEXICHUH, yXYIIIAIONIMX UX AKCIUTyaTallMOHHBIC CBOWCTBA, H
TOJKHBI 0e3 00CTy)KUBaHUS BBIIEPKATh HCIBITAHHE HA 3JEKTPHUYECKYI0 MPOYHOCTH
n3omsiuu 1o 9.7.3 mpu Hanpsokennn Ha 500 B Hmke mpeanucanHoro B 9.7.5u 6e3
npeaBapuTeNbHON 00pabOTKH B KaMepe BIIATH.

DTO WUCHBITAHWE HA 3JCKTPUYECKYIO MPOYHOCTh W3OJISALIUHU OJHKHO BBITOIHATHCS
MeXIy 21 244 10ociie UCTIBITAaHUH Ha KOPOTKOE 3aMbIKaHUE.

Kpome Toro, mocne wucnbritanuii mo 9.12.11.3umm 9.12.11.4.2BeIkTI0uaTeN HE
JOJKHBI PACHEIUIATHCS TPU MPOXOXKICHUU Yepe3 Bce TMOJI0Ca, HAaYMHASl C XOJIOJIHOTO
COCTOSIHHSI, B TEUEHHE YCJIOBHOIO BpeMeHH Toka, paBHoro 0,85 ycioBHoro Toka
HEepaCICIJICHHUS.

B KkoHIlE 3TOW MPOBEPKHM TOK IMOCTENEHHO YBEJIWYMBAIOT B TedueHwe S5 ¢ mo 1,1
YCIIOBHOTO TOKA PACIICTIIICHUS.

BrikirouaTeny TOJHKHBI paclenuThest B TeueHue 1 9.

9.12.12.2 TIlocine wucneitanuii mo 9.12.11.4.3 BeIKIIOYATENH JOJDKHBL 0O€3
0OCITy’)KMBaHUS BBIJCPKATh WCIBITAHWE HA DJIEKTPHUYECKYIO MPOYHOCTh H3OJISIHU 10
9.7.3 mpu ucneiratensHoM HanpsokeHnn 900 B u 6e3 mpenBaputensHoil 00paboTKu B
KaMmepe BIIard.

DTO HCIBITAHWE Ha DSJICKTPUUYECKYIO MPOYHOCTHh H3OJSIMH JOJKHO BBIIOTHITHCS
MEXAy 2 ¥ 244 1ocie UCIBITAaHNN Ha KOPOTKOE 3aMbIKaHHE.

Kpome TOro, 3TH BBIKIIOYATENH JODKHBI OBITH CHOCOOHBI K PACIHEIUICHUIO IMPHU
MIPOXOKJICHUH TOKa, paBHOTO 2,8,., 32 BpeMs, YCTaHOBJIEHHOE sl Toka 2,557, HO ¢
HIKHUM nipesenom 0,1c Bmecto 1 c.

O6pa3err, 0603HaueHHBIA B Tabauie 20 mepBeIM, HE TPOBEPSIOT MO 3TOMY IYHKTY,
HO TeM HE MEHee OH JIOJKEH yJIOBIETBOPSTH TpeboBanusm 9.12.10

9.12.12.3 [lonuaTHIICHOBAsE IIJIEHKA HE [OJDKHA HWMETh OTBEPCTHUH, BUIUMBIX
HEBOOPYKEHHBIM TJIa30M.

9.13 IIpoBepka CTOMKOCTH K MEXaHHYECKHM TOJYKAM U yaapaMm

9.13.1MexaHHUYECKHE TOJUYKH




9.13.1.1/cnvimamenvHoe ycmpoucmaeo

BrIikitoyarens HCIBITHIBAIOT HA MEXAHUYECKHE TOJTYKH B YCTPOICTBE, MPUBEIECHHOM
Ha pUcCyHKe 8.

K OeroHHOMY OJIOKY NPUKPEIUIAIOT IEPEBIHHOE OCHOBaHHME A, a K HeMy Ha
HmIapHUpax - JepeBsHHyl0 miuargopmy B. Ha s3Toil matdopme ycTaHaBIMBAIOT
nepeBsiHHYIO IUTY C, KOTOpas MOKET KPEMUThCSI Ha Pa3HbIX PACCTOSHUSAX OT ILapHHUpa
B JIByX BEPTUKAIbHBIX MOJIOKECHUSX.

Ha xoHnme miardopmel B npeaycMarpuBaeTcsl METAUIMYECKHIN TUIACTUHYATHIN YIIOp
D, HaxosIIuiCs Ha CIIMPANIbHOM IPY)KUHE ¢ TOCTOSIHHOM ¢ = 25H/MMm.

Briktoyarens MOHTHUPYIOT Ha BEpPTHUKAJIbHOW IUIMTE TakuM 00pa3oM, YTOOBI
paccTosiHue MEXIy TOPHU30HTAIBHOM OChi0 oOpasma u rmiardopmoil cocrasimsio 180
MM, a BEPTHKAIbHYIO IUIUTY 3aKPEIUISIOT TaK, YTOOBl PACCTOSHUE MEXAY MOHTaKHOMN
MOBEPXHOCTHIO U MApHUPOM paBHs1och 200MM COTrfIacCHO PUCYHKY.

Ha noBepxHoctn C, mpOTHBOJIEXKAIIEH MOHTaXHOW IMOBEPXHOCTH BBIKIIOYATES,
KPEMsT JAOMOJHUTENBHYI0 MAacCy ¢ TaKMM PacdeToM, YTOOBI CO3aBAIOCh CTATHUYECKOE
JaBjieHWe Ha MeTaumdeckuii ymop 25 H, obGecmeumBaromiee MOCTOSHHBIH MOMEHT
MHEPLHU BCEU CUCTEMBI.

9.13.1.2Memooduxa ucnvimanusi

[Ipu BKJIIOYEHHOM TOJIOKEHUH BBIKIIIOUATEINS, HO HE MPUCOCINHEHHOM K KaKOMY-
700 WCTOYHHMKY MHUTAHMS, CBOOOAHBIA KOHEIl MIaTdOpMbl TOJHUMAIOT U COpaChIBAIOT
50 paz c¢ BeicoTBl 40 MM C TaKUMU HMHTEPBAIAMHU MEXIY IOCIEI0BATCILHBIMH
naJIeHUsIMH, YTOOBI 00pa3el] ycren nepeTH B COCTOSHUE TOKOS.

3areM BBIKIIIOYATENh KPEMSAT K MPOTUBOMOIOKHONW CTOPOHE BEPTUKAIBHOU TUIUTHI C
1 1aThopMy TaKuM ke 00opazom cOpaceiBaroT emie S0 pas.

[locne wucnblTaHUS BEPTUKAIBHYIO IUIMTY MoBOopauuBaroT Ha 90° OTHOCHTENHHO
BEPTUKAIBHOM OCH; €Cld HEOoOXOJUMO, €€ IOJIOKEHHE HW3MEHSIIOT Tak, YTOObI
paccTosiHie MEXAY BEPTUKAIBHOW OCHI0 CHMMETPUU BBIKIIIOUATENS M MIAPHUPOM
coctapisio 200Mm.

[Tnardpopmy BHOBB cOpachiBatoT S0 pa3, Kak ONMCAHO BHINIE, KOTJa BBIKIIOYATENh

YCTAaHOBJICH Ha OJHOW CTOPOHE BepTHKaIbHOM TumMTH, U S50 pa3 - Ha
MIPOTUBOIIOJI0KHOM.

[lepen xaxabpIM M3MEHEHUEM IIOJIOKEHUS BBIKJIIOYATENb OTKIIOYAIOT M BKIIOYAIOT
BPYYHYIO.

Bo BpeMst HCTTBITaHHI BBIKITIOYATEIh HE IOJDKEH OTKITIOYAThCS.

9.13.2MexanuuecKkuii yaap

[TpoBepKy OCYIIECTBIISIOT Ha OTKPBITBIX YacTSIX BBIKIFOYATEIS, CMOHTHPOBAHHOTO
KaK B HOPMaJIbHBIX YCIOBHUSAX KCILTyaTanuu (cM. mpuMevanue K 8.1.6), KoTopbie MOTYT
MOJIBEPTHYTHCS MEXaHWYSCKUM yaapaM B HOPMaJbHBIX YCIOBHSX JKCILIyaTalluH,
ucneitanueM 1o 9.13.2.1a1s BeIKITIOYATENIeH BCEX THUIOB U, KPOME TOTO, UCIIBITAHUSIM:

- 1m0 9.13.2.2 4119 BBUHYMBAEMBIX BBIKIIOUATEIIEH

- mo 9.13.2.3 - and aBTOMATUYECKUX BBIKIIIOUYATENCH, MpPEIHA3HAYCHHBIX IS
YCTAaHOBKM Ha peiKax, W BBIKIIOYATENICH BTBIYHOTO THIIA, NPEIHA3HAYCHHBIX JIJIS
HApY)XHOW yCTaHOBKH, KPEIUICHUS KOTOPBIX HE 3aBUCAT TOJBKO OT HMX BTHIYHOTO
MIPUCOCAMHCHHUS.

Beikmouatenu, npeqHa3HAYCHHBIE TOJBKO JJIsi HWCIOJIB30BAaHUS B TMOJHOCTHIO
3aKPBITBIX 000JI0YKAX, 3TOMY HCIBITAHUIO HE TIO[BEPTaOT.

9.13.2.1I1o obpa3uam HaHOCAT yAaphl B YCTPOCTBE, IPUBEICHHOM Ha pucyHkax 10
-14

l'onoBky ymapHOTO 3JIeMEHTa BBIMIOJNHSIOT C MONYCHEPUUECKON IMMOBEPXHOCTHIO
pamuycom 10 MM u3 mosmmamuaa tBepaocteio 100 HRC.

VY napusiii anemenT Maccoit (250 % 1)r jkecTKO KpemsT K HWKHEMY KOHILYy CTalbHOW
TpyObl HapyXXHbIM auameTpoM 9 MM u TtommmHOW crteHku 0,5 MM, mapHUpHO



NIOJIBEICHHONW BEPXHUM KOHIIOM TaK, YTO MOXKET KauyaTbCsl TOJBKO B BEPTHKAIBHOM
IUTOCKOCTH.

Ocb mapHupa pacnosiokeHa Ha Bbicore (1000 + 1) MM HaJx OCBIO YIAPHOTO
JJIEMEHTA.

TBepmocts mo PokBeiuty monmaMuaa TOJMOBKH yJapHOTO 3JIEMEHTa ONpPEACISIOT B
TaKUX YCIIOBHSX:

- nuamerp mapuka (12,7 + 0,0025mwm;

- HavanbHas Harpyska (100 + 2)H;

- nonoHUTEIbHAs Harpyska (500 + 2,5)H.

Ipumeuanue - [lononHuTensHas HHGOpPMaIMs 0 TBepIoCTH IuactMace npuseaena B 'OCT 24622,

KoHCTpyKIIMIO MCIBITATENILHOTO YCTPOICTBA BBIMOJHSIOT TaK, YTO IS yIEp:KaHUS
TpyOBl B TOPU3OHTAILHOM TOJIOKEHUU K TOPIEBOM MOBEPXHOCTH YAAPHOTO DJIEMEHTA
npunaratot cuy 1,9 - 2,0H.

BrikmrouaTenu HaCTEHHOTO MOHTa)Ka MOHTHPYIOT Ha KBaJpaTHOM (aHEPHOM JIUCTE
TONIUHONW 8 MM, CO CTOpOHO# pazmepoMm 175 MM mo BepxHEl W HUXKHEH KpOMKaM,
MPUKPEIVIEHHOM K KECTKOMY KPOHILITEWHY, COCTABIISIIOLIEMY YaCTh MOHTa)KHOM OIOPHI,
B COOTBETCTBUU C PUCYHKOM 12

Montaxnas ornopa maccoi (10 + 1) kr go/mKHA 3aKPEIUIATHCS HA JKECTKOH paMe ¢
MOMOIIbIO IIAPHUPOB.

Pamy npukpernistoT K MAaCCUBHOM CTEHKE.

Briktoyarenu yTOmIeHHOTO MOHTa)ka MOHTHPYIOT B YCTPOICTBE, MIPUBEACHHOM Ha
pucyHke 13, KOTOpoe MPUKPEIUISIOT K MOHTQKHOW OTMOpe, MPHUBEIACHHON HA PUCYHKE
12.

Brixmtouarenu, npeaHa3HAYEHHBIE AJII MOHTa)Xa Ha PACTIpPEEIUTEIbHOM IIUTE,
YCTaHABIIMBAIOT B YCTPOMCTBE, MPUBEIEHHOM Ha pUCYHKE 14, KOTOpOe MPUKPEIISIOT K
MOHTQ)XHOH Oomope, MpuBEICHHON Ha pUCyHKe 12

Brikitoyarenu BTBIYHOTO THIIA YCTaHABIMBAIOT HA CBOMX COOCTBEHHBIX OCHOBAHUSX,
3aKpeIUICHHBIX Ha (DaHepHOM JHCTE IS HACTEHHOTO MOHTaXKa, WM B YCTPOMWCTBE,
COOTBETCTBYIOIIEM DPHUCYHKY 13 1jisi YTOIUIGHHOTO MOHTa)Ka, WX PUCYHKY 14 - mist
MOHTaKa B IIUTKAX U MAHEJSAX, CMOTPS IO 00CTOSATEILCTBAM.

Brikatoyarenn BBMHUMBAEMOro THUIIA MOHTHUPYIOT B COOCTBEHHOM MaTpOHE,
NPUKPEIUVICHHOM K KBaJApaTHOW (paHepHON MOHTaXKHOW IUIMTE TOJIIUHOH 8 MM CO
CTOpOHOM 175MM.

BrikimtouaTenu BUHTOBOTO KPETIJICHHS 3aKPETUISTIOT BHHTAMMU.

Briktouarenu peeyHoro MOHTaxa yCTaHABJIMBAIOT Ha COOTBETCTBYIOIIEH pEHKe.

Brixmtoyarenu, mnpegHa3HAuYEHHbIE IS BUHTOBOTO W PEEYHOrO MOHTAXKa, IS
MCIBITAaHUH JTOJKHBI 3aKPETUISATHCS BUHTaAMHU.

KoncTpykiust uCcbITaTeIbHOTO YCTPOIMCTBA TAKOBA, YTO:

- oOpazer; MOXKET IepeMellaThCsi TOPU30HTAIBHO U MOBOPAYMBATHCS BOKPYT OCH,
NEPICHIUKYISIPHON MOBEPXHOCTH (haHEPHOTO JIHCTA,

- (haHepHBIN JTUCT MOXKET BpaIIaThCsl BOKPYT BEPTUKATHHOM OCH.

BrikimouaTens MOHTHPYIOT Ha (DaHEPHOM JIHCTE UM COOTBETCTBYIOIIEM YCTPOHCTBE,
KaK B HOPMaJIbHBIX YCJIOBUSAX SKCILTyaTalluH, C KPBIIIKAMH, €CITH OHU MIPETyCMOTPEHBI,
TaK, 9YTOOBI TOUKA yAapa JieKana B BEPTUKAIBLHOW IUIOCKOCTH, IPOXOSIICH Yepe3 OCh
KayaHUs MasTHHUKA.

KabenpHble BBOABI, HE WMEHOIIWE BBUIAMBIBAEMBIX auadparM, OCTAOTCS
OTKpBITBIMU. Eciiu ecTh BbUTaMbIBaeMble quadparMbl, BCKPHIBAIOT JIBE U3 HHX.

[lepen nHaneceHueM ynapoB BUHTHI AJIs 3aKPEIUICHHS] OCHOBAHUM, KPBIIMIEK U T. II.
3aTATHBAIOT C IPUMEHEHHEM KPYTSAIIEr0 MOMEHTa, PaBHOTO 3/2 yKa3aHHOTO B TaOJIUIlE
9.

Y napHbIii 351eMeHT cOpachiBatOT ¢ BBICOTHI 10 CM Ha MOBEPXHOCTH, OTKPHITHIE, KOTJa
BBIKJTIOYATETh CMOHTUPOBAH KaK B HOPMAJIbHBIX YCIOBHSX IKCILTyaTaI[UH.



BeicoTy nazeHus onpeneisoT Kak pacCTOSHUE 110 BEPTUKAIN MEXIY IOJI0KEHUAMU
KOHTPOJIbHOM TOYKH B MOMEHTHI OTITYCKaHUS U yAapa MasTHHUKA.

KoHTponpHyt0 TOYKy 0003HAYaIOT HA TOBEPXHOCTH YIApHOTO JJIEMEHTa B MECTE
MEPECEUCHHs] C HEW JIMHUM, MPOXOJAIIECH Yepe3 TOUKY IMEepPECEUCHHUs] OCEH CTaTbHOM
TpyObl MasTHUKAa W YIApPHOTO 3JIEMEHTa MEPIEHAMKYISIPHO IJIOCKOCTH, B KOTOPOM
aexar o0e 3TH OCH.

Ilpumeuanune - TeopeTndeckd KOHTPOJIBHON TOYKON MOJDKEH CIYXHTh LIEHTP TSHKECTH YAAPHOTO
aneMeHTa. Ho MOCKONBKY HEHTpP THKECTH C TPYAOM IOANACTCS OMPENCICHHIO, KOHTPOIBHYIO TOUYKY
CIIeZyeT BEIONpPATh, KaK YKa3aHO BEIIIE.

Kaxxnplii BBIKITFOUATENHh MOABEPTalOT JACCIATH yaapam, U3 KOTOPBIX JBa HAHOCST IO
Oprasy yInpaBJeHHUs], a OCTAIIbHbIE PABHOMEPHO PACIIPEAEISAIOT [0 TEM YacTsaM o0pasia,
KOTOPBIE MOTYT UCIBITHIBATh yIapHhI.

VY apbl He HAHOCAT IO BbUIAMBIBA€MbIM JuadparMaM WM KakKUM-J HOO OTBEPCTHUSIM,
3aKPBITHIM MTPO3PAYHBIM MATEPHUATIOM.

Kak mpaBuio, oauH ymap HaHOCST MO KaKIoW OOKOBOW CTEeHKe oOpasia mocie
MIOBOPOTa HACKOJILKO BO3MOKHO, HO He Oojiee ueM 60°, OTHOCUTENBHO BEPTUKAIBHOM
ocH, a JiBa yaapa - IpUOIU3UTENBHO MOCEPEIUHE MEXAY MECTOM yapa Mo OOKOBOI
CTCHKE M yAapaMu 10 OpraHy yIpaBICHUS.

OcranpHbIe yIapbl HAHOCAT TaKUM K€ 00pa3oM mociie moBopoTra oOpasma Ha 90°
BOKPYT OCH, IEPIECHANKYISIPHON K (DaHEPHOMY JTUCTY.

[Ipy Hamuuuu KaOENBHBIX BBOJOB WJIM BbIIAMBIBa€MbIX auadparm oOpaserr
YCTaHABIMBAIOT TaK, 4YTOOBI 00€ JMHWHM HAHECEHWs YAapOB paclojaraiunch 0
BO3MO)XHOCTH Ha PaBHBIX PACCTOSIHUSIX OT ITUX OTBEPCTHH.

W3 nByx ymapoB mo opraHy ympaBieHHUsS OJWH HAHOCAT, KOTJAa OpPTaH YIPaBICHUS
HAXOJUTCS BO BKJIFOUEHHOM MOJIOXKEHUH, APYTOH - B OTKJIFOUEHHOM TOJI0XKEHHH.

[Tocne wucnbiTanust o0Opa3ibl HE JJOKHBI HMMETh MOBPEKICHHMA, HaPYIIAOIIUX
TpeOOBaHUSI HACTOsILEro craHjgapra. Hampumep, He AOMKHO OBITH MOBPEXIECHUMN
KPBIIIEK, B CIIOMAaHHOM BHJIE OTKPBHIBAIOIINX JOCTYN K YacCTsAM, HAXOMSIIUMCS TIOJ
HaNpsDKEHUEM, WIM YXYALIAIOMUX 3KCIUTyaTallUOHHBIE CBOMCTBAa aBTOMAaTHYECKOTO
BBIKJTIOYATENISI, OPTaHOB YIIPABIICHUS, MPOKIATOK U TMEPErOpOJOK M3 H3OJSIIUOHHOTO
MaTepuaia U T. II.

B coMHHTENBHBIX cydyasx MPOBEPSIOT BO3MOKHOCTh yJAJICHUS U 3aMEHBI BHEIITHUX
gacTeil (000J104€K, KPBIIIEK) 03 MOBPEKACHUS ITHX YacTeH WA MX MPOKIAJIOK.

IIpumeuanue - HeOompmme BMSATHHBI, HE YMEHBIIAIONINE PACCTOSHHUA YTEUEK MM BO3AYIIHBIC
3a30pBl 0 YPOBHS HIKe yKazaHHOTo B 8.1.3 m Menkne OCKONKH, HE OKa3bIBAIOUINE OTPHUIATEIHHOTO
BIIUSTHUS Ha 3aILUTY OT DJIEKTPUUECKOTO yaapa, He CUMTAIOT YXYIIIEHHEM BHEUTHEr0 BUA.

9.13.2.2 BreikimtoyaTtend BBHHYMBAEMOTO HCIIOJHEHHS BKPYYHMBAIOT 10 yIopa B
COOTBETCTBYIOLIMI MAaTPOH C MPUIOKEHUEM B Te€UeHHE 1 MUH KpyTALIero MoMmeHTa 2,5
H [M.

Ilocne  wucnmblTanus  HE  JODKHO  OBITh  TOBPEXACHUHM,  yXYAIIAIOMIUX
JKCIITyaTallMOHHbIE CBOWCTBA 00pasia.

9.13.2.3 BelkitoyaTesid peeyHOro MOHTaXKa YCTaHABIUBAIOT KaK B HOPMAaJbHBIX
YCJIOBHSIX 3KCIUTyaTallud, HO 0€3 MpUCOeIUHEeHHs Kabene u 6e3 KaKux-Tu00o KPBIIIEK
WIM TOKPBIBAIOIUX IUIACTHUH HAa PEHKe, JKECTKO 3aKPEIUICHHONM Ha BEPTUKAJIBHOU
JKECTKOU CTEHE.

Beikmouatenu BTHIYHOTO UCTIOJTHEHUS YCTaHaBJIMBAIOT BMECTE c
COOTBETCTBYIOIIMMU  OCHOBAHHUSIMM B  COWIEHEHHOM  IOJOXEHHH, HO 0e3
MOJICOEAMHAECMBIX Kabesel U KpbIILeK.

HampaBnennoe BeptukanbHo BHu3 ycuinue 50 H mpuknaapiBaroT 06€3 TOIYKOB B
TedeHHe 1 MHH K TNEepeaHel MOBEPXHOCTH BBIKIIOYATENs], HEMEMJICHHO IOCIE 3TOTrO



MPHUKIIAIBIBAIOT HAMIPABIIEHHOE BEpTUKAIBLHO BBepX ycuine SO H B Teuenue eme 1 Mmun
(cm. pucynok 15).

Bo Bpemst 3TOro wucHbITaHHWS HE JJOKHBI Pa30oNTaThCsl KpEIICHHS, a TOCie
UCIBITaHUS BBIKJIIOYATENb HE JODKEH HMMETh MOBPEXKICHHUM, YXYALIAIONINX €ro
IKCIUTyaTaI[MOHHBIE CBOMCTBA.

9.14 TIpoBepka TEPMOCTOINKOCTH

9.14.106pa311b1 6€3 CHhEeMHBIX KPBIIIEK, €CIIM OHU MPETyCMOTPEHBI, BBIICPKHUBAIOT B
teuenue 1 u B kamepe teria npu temmeparype (100 + 2) C; cheMHbBIE KPBIIIKH, €CITH
OHHU TIPEAYCMOTPEHBI, BBIJICPKUBAIOT B TeueHHe 1 4 B kamepe npu Temmepatype (70
2) °C.

Bo Bpems 3TOro ucnbITaHus HE AOJDKHO MPOU30MTH M3MEHEHUH, YXYAIIAIOMNUX UX
JKCIITyaTallMOHHbIE CBOWCTBA, a YIUIOTHSIOLIAs CMECh, B Clly4yae e€e MPUMEHEHHUs, He
JOJKHA BBITEKAaTh HACTOJNBKO, 4YTOOBI OOHAXWJIHCh YacTH, HAaXOJSIIHECs IO
HaIPSDKEHUEM.

[Tocrne ucmpITaHUST ¥ €CTECTBEHHOTO OXJAXKIEHHUS O00pas3IOB MPHOIU3UTENBHO N0
KOMHATHOW TemrepaTypbl HaxXOSIIMecs IIOJl HampsHKeHHeM dYacTh, HOPMAallbHO
HEIOCTYIHBIE, TOJKHBI OCTaBAThCS HEAOCTYITHBIMU NIPU MOHTaXKE, KaK B HOPMAaJbHBIX
YCIOBUSX AKCIUTyaTalllH, 1a)Ke €ClId MPUMEHSIOT CTaHAApTHBIA MCTIBITATEIbHBIN Masely
¢ ycuneM He 6omnee 5 H.

MapkupoBka mociie UCHbITaHUS T0JKHA OCTaBaThCsl YETKOM.

He yuutsiBaroT oOecrBeunBaHuE, B3AYTHS U HEKOTOPOE CMEIIEHUE YIUIOTHSIOMIEH
CMECH IMpH YCIIOBUH, YTO HE CHIXKAeTCcsl 0e30MacHOCTh, TpPeOOBaHUS K KOTOpPOM
YCTaHOBJICHBI HACTOSIINM CTaHIAPTOM.

9.14.2 HapyXHble 4YacTH BBIKJIIOYATENICH, BBITTOJIHCHHBIC W3 H3OJISILIHOHHOTO
MaTepuaira ¥ TOpelHa3HauYeHHBbIC [UIsl yAEpKaHUS B HYXHOM  IIOJIOKEHUU
TOKOMPOBOMSIIMX YacTed M 4YacTed 3allUTHOM I€NU, MOABEPratOT HCIBITAHUIO
JTABJICHHEM IIAPUKOM B YCTPOMCTBE, MPEACTaBIEHHOM Ha pucyHke 16, kpome
M30JISIIIMOHHBIX YacTell, HEOOXOAUMBIX JUIsl YA€ KaHUsI B HY>KHOM TIOJI0’KEHUU BBIBOJIOB
JUTSL TIOAICOSAMHEHMSI 3aIIUTHRIX MTPOBOJAHUKOB, CMOHTHPOBAHHBIX B KOPOOKE, KOTOPHIE
IIOJKHBI UCIIBITEIBATHCA 110 9.14.3

[Moanexamnryro MCHBITAHUIO YacTh IMOMEIIAIOT Ha CTAbHYIO OIMOpPY TaK, 4YTOOBI
COOTBETCTBYIOIas TTOBEPXHOCTh OKa3ajach B TOPU3OHTAIBHOM IOJIOKEHUU, U K ITOMN
noBepxHocT ¢ ycmneM 20 H npKuMaroT CTallbHOM MIApUK TUaMETPoOM 5 MM.

DT0 HCIBITaHKHE BBITOJHAIOT B Kamepe Teruia mpu temmeparype (125 + 2)°C.

Uepes 1 9 mrapuk cHUMAIOT ¢ 00pa3ia, oxiaxaawT B TeueHue 10 ¢ mpubnuzurensHO
JI0 KOMHaTHOM TeMIEepaTyphl MMyTEM MOTPYKEHUS B XOJIOIHYIO BOJY.

Jmamerp oTredarka, OCTaBJICHHBIHN MAPHUKOM, HE JIOJDKEH MPEBHIIATh 2 MM.

9.14.3 HapyxHble 4YacTH BBIKIIOYATEICH BBIIOTHEHHBIE W3 H3OJSIIHOHHOTO
MaTepuara M HE I[pelHa3HAuYeHHBIC [UIS yIEpKaHUS B HYKXHOM TIOJIOKEHUU
TOKOMPOBOMSIIMX YAaCTEH W 4YacTel 3alllMTHOM UENH, JaKEe U CONMPHUKACAIOIIMXCS C
HUMH, TOJBEPIaloT MCIBITAaHUIO Ha naBieHue mo 9.14.2 no npu temneparype (70 £ 2)
°C wmn (40 + 2) T mumoc HauOoONbIIce MPEBBIIEHHE TEMIIEPATyphl 3TOH YacTH,
ompesieieHHOEe BO BpeMs HcmbITaHus mo 9.8 B 3aBUCHMOCTH OT TOTO, Kakas W3 HUX
BBIIIIE.

TIpumeuanus

1 Jins ucneitanuii o 9.14.2u 9.14.30cHOBaHMS BBIKJIFOYATENICH HACTEHHOTO MOHTaXa MPUYHCIISIIOT
K HAPYKHBIM YacCTsIM.

2 Ucnprranusm mo 9.14.2u 9.14.3He nouiexar 4acTH, BBIIIOJHECHHBIC U3 KEPAMHYCCKUX MATCPHATIOB.

3 Ecnu Be MIIM HECKOJIBKO U30JIIMOHHBIX YacTel, ynoMsHyThIX B 9.14.2u 9.14.3 U3roToBICHBI U3
OJTHOTO MaTepualla, UCIIBITAHUIO ITOJIBEPIaloT TOJIBKO OAHY M3 3THX 4yactei o 9.14.2umm 9.14.3

9.15 CroiikocTh NPOTHB AaHOMAJbHOI0O HarpeBa H OrHs (MCHbITAHHE
pacKaJieHHOi MPOBOJIOKOA)



HcnbiTanne packaieHHOM MPOBOJOKON mpoBoaiT 1o paszna. 4 - 10[OCT 274838
CIIETYIOIINX YCIOBHSIX

- UI1 HApPYXHBIX YacTEH BBIKIIOYATENICH, BBIMOIHCHHBIX W3 H30JSILIUOHHOTO
Marepraia, HeOOXOIUMBIX Ul YACpP)KaHUS B HY)KHOM HOJIOKCHUH TOKOIPOBOJISIIUX
yacTeil M 9acTeit 3auTHOM 1emny, - mpu temmeparype (960 + 15) €;

- Ul BCEX OCTAJBbHBIX HAPY)KHBIX YacTei, BBIOJHEHHBIX M3 H3OJSLUOHHOTO
Mmarepuaia, - mpu Temneparype (650 + 10)°C.

IIpumeuanus

1 HcnsiTanue paCKaHCHHOﬁ HpOBO.HOKOﬁ JAOJDKHO T'apaHTHUPOBATh, YTO MPOBOJIOKA B OMNPCACIICHHBIX
YCIOBUAX UCTIBITAHUA HE BbI3OBCT BOCIIJIAMCHCHUSA U30JIALIUOHHBIX YacTEH MM YTO 4aCTb, BBIIIOJIHECHHAs
U3 U30JIIIIUOHHOI'O

MaTtepuajia, KOTopas Morja Obl BOCIIAMEHUTHCS B OIPCACICHHBIX YCJIOBUAX TAKOT'O HCIHbITAHUA,
6yﬂeT TOpEeTbh OrpaHUYCHHOC BpPEMsA 0e3 BLI6poca IJIaMCHU WJIM TOpsAlIuX ‘laCTeﬁ, WIN KallCJb,
nmagarouimx ¢ HCHBITyeMOﬁ qacTH.

2 ﬂﬂﬂ TAKOTO MCIBITAHUSA OCHOBAHMS BBIKIIIOUATCIICH HACTCHHOTO MOHTAa)a MPUYUCITIAIOT K
HAPyKHBIM YaCTSIM.

3 YacTtu U3 KEPaMUIECKOr0 MaTepraa 3TOMY HCIIBITAHHIO HE TIOABEPIatoT.

4 Ecnv HECKOJIBKO N30JIAIUOHHBIX YacTeH BBIIIOJIHCHBI W3 OOHOTO Martc€pualia, 3TOMY HCIBITAHUIO

MOJBEPTralOT TONBKO ONHY M3 JITHX YacTel IPH COOTBETCTBYIOUICH HCIBITATENIFHOW TeMIepaType
packaneHHON MPOBOJIOKH.

VcripITaHnIo TIOJIBEPTAOT OIMH 00pasell.

B coMHHTENIFHOM CiTy4ae HCIBITHIBAIOT €IIIe JIBa 00pas3Iia.

PackaneHHy0 IPOBOJIOKY NPUKIIAIBIBAIOT OJIUH Pas3.

Ha Bpemst ucnbiTanus obpaser] clieyeT YCTaHOBUTh B HanOojee HeOIaronpusTHOE
MOJIOKEHHE ISl TPEIIONaraeéMoro HCIoJab30BaHusl (MCIbITyeMass MOBEPXHOCTh B
BEPTUKAJIHHOM TTOJIOKECHUH).

Konen packaneHHOW MPOBOJOKH CIAEAYET MPHIOKUTh K yKa3aHHOW MOBEPXHOCTH
UCIIBITYEMOr0 00paslia ¢ y4eTOM MPEAIoJIaraeMbIX YCIOBUH SKCIUTyaTallld, B KOTOPBIX
HarpeThlid WIIH PACKAJICHHBIH JJIEMEHT MOKET COTIPUKACATHCS C 00Pa3IOM.

O0pa3sel; CYMTAIOT BBIIEPKABIIMM HCIIBITAHHE PACKAJICHHOW TIPOBOJIOKOH €CIIH:

- OTCYTCTBYET BUAMMOE IIJIaMsI WIIH JITUTEITLHOE CBEUCHHE,

- TUTaMs ¥ cBeYeHHe Ha oOpasiie racHyT B TeueHue 30 ¢ rnocine yaaaeHus MpoBOJIOKH.

He nomxHa 3aroperbcs mamupocHas Oymara MM OOYIJIMTBhCS COCHOBAas JIOCKa,
PacIoI0KEeHHBIE O] HCIIBITYEMBIM 00pa3IoOM.

9.16 UcnbiTaHKe HA KOPPO3UHEYCTOHYNBOCTH

[Moanexxamme UCIBITAHUIO YaCTH TOJIHOCTHIO 00€3)KUPHUBAIOT ITyTEM MOTPYKEHHS B
XOJIOAHBIA XUM-PEareHT THUIa METHUIXJopodopMa WM OdMIIeHHOro OcH3uHa Ha 10
MUH. 3areM 3Tu yactu norpyxkaioT Ha 10 mun B 10 %#HbI pacTBOp XJIOPHCTOTO
aMMOHHUS B Bojie Temreparypoii (20 + 5)°C.

be3 cymiku, HO CTPSAXHYB Kallli, 3T YacTu momMeraroT eme Ha 10 MuH B Kamepy ¢
BO3/yXOM, HACHIIIIEHHBIM BJ1aroi, mpu temmneparype (20 + 5) T.

IMocne 10 MuH cymiku 3THX YacTeld B kKamepe Teruia npu temmeparype (100 = 5) €
Ha IMOBEPXHOCTSX YaCTeH HE TOJHKHO OBITH CIIEZIOB KOPPO3HH.

Ipumeyanue - Crembl p)KaBYMHBL HAa OCTPBIX KPOMKAX M JKENTOBATYIO IUICHKY, YAAIIEMYIO
MPOTHPAHHUEM HE YUUTHIBAIOT.

Jis HeOONbIIMX TPYXKUH ¥ aHAJNOTUYHBIX JIeTalield, M HEIOCTYIHBIX YacTeH,
MOJABEP)KCHHBIX a0pa3MBHOMY H3HOCY, JOCTAaTOYHYIO 3alUTy OT KOPPO3HUH MOMKET
obecrieunTh CHOM CMa3ku. Takue 4YacTH TMOABEPralOT WCHBITAHUIO TOJBKO TPHU
BO3HMKHOBEHHH COMHEHHUHM OTHOCHUTEIBHO 3()(PEKTHBHOCTH CMA30YHON IUICHKH, U B
ATOM CJIy4ae UCIBITAHUE IPOBOAAT O3 MPEIBAPUTEIHLHOTO 003 KIUPHUBAHUS.

HpuMeanne - HpI/I HCIOJIb30BAHUHN YKAa3aHHBIX PEAr¢HTOB HCO6XO,HI/IMLI MEPLbI MPEAOCTOPOIKHOCTU
BO n30eKaHUe BJbIXaHUS ITapOB.



Pucynox 1 - Camonapesaromuii Pucynox 2 - CamonHape3aromuii pexynmi
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Pucynoxk 3 - OmHONOIIOCHBI aBTOMATHUECKHUI BBIKITIOYATEb

0,50 M npoBoaHUKa

0,25 M npoBOAHWKA

Pucynox 4a - JIByXmoatoCHBI aBTOMAaTHYECKUI BBIKJTFOYATENb C OJHUM 3alTUIIICHHBIM

ITIOJIFOCOM
R2 F
NGO l_—t——

0,25 M nposogHuka
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Pucynok 4b - JIByXmorocHBIN aBTOMAaTHYECKHI BBIKITIOUATENb C ABYMS 3alMIICHHBIMH
IIOII0CaMU
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Pucynok 5 - Tpu 0THOIIOIFOCHBIX aBTOMATUYCCKHUX BBIKITIOYATENS (HE CBA3aHHBIX
MEX1y COOOM) MM OJIMH TPEXIOTIOCHBIN BBIKIIIOYATEIh
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0,25 M npoBoAaHUKA
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0,50 M npoBoaHuUKa

PucyHOK 6 - YeThIpeXTOMIOCHBI aBTOMATHYECKUN BBIKITIOYATEITh

VYcnoBHble 0003HAYEHUS 17151 BCEX PUCYHKOB!

S- ncrounuk mmtanus; N - HeliTpans; Z1 - NONHBIE CONPOTHBICHHS U1 HACTPOIKH KOHTYpa Ha TOKH
KOPOTKOTO 3aMBbIKaHWsI HW)Ke HOMHHAJIBHOW OTKItoUaromieil crmocoonoctd; R1 - compotmBienus; E -
HaHelb WIM BHENIHAS 000J04YKa; 4 - BCIIOMOTATENbHBIH BBIKIIOYATENb C CHHXPOHM3ALUEH IO BOJHE
HanpspkeHust; G - nepeMbluKd U3 MPOBOJHUKOB MAJIOTO CONPOTHBICHHS Ul HACTPOHKH KOHTYpa Iepen
ucnbiTanueM; R2 - conporusnenue 2 Om; F - MexHast npoBoJiouka; P- CeJIeKTOPHBIN IepeKIodaTens; B,
C u B; - Touky nprcoeanHeHHs CETKH, yKa3aHHOU B npuioxkenun H (em. 9.12.9.)

Ceuenne npoBogHukoB qiuHOW 0,251 0,50M, yKa3aHHBIX Ha PUCYHKaX, BHIOUPAIOT
1o Tabumie 4.

Pucynku 3 - 6 -CxeMbl HCTIBITAHUM aBTOMAaTHYECKHUX BBIKJIFOYATENICH Ha KOPOTKOE
3aMbIKaHUE



a) KanubpoBka nienu:

F\ As A, A1 - OXUmaeMBIH TOK BKIIIOUCHHS
s S e ) (muKOBOE 3HAYCHHE);
Tok VI /\ /\ /\ Az
B, \\ v \4/ 2\/5 - OKHMJAEMbIi CUMMETPUYHBIA TOK
B OTKJIIOYEHHS (IelCTBYIONIeEe 3HAUCHHUE);
Bl

=~——°-—i=-—-=-— 2.2

- HampspKeHWe 0 BKIIOUCHHUS
(neiicTByromee 3HaueHue) (cMm. 3.5.7).

| b) Onepauus O nnmu CO:

HanpsxeHue ’ A1 - BKIOUYamOmas  CIIOCOOHOCTH
. (mukoBOE 3HAYEHUE);
| 4,
‘ 242 . OTKJIIOYAIOIIass CIOCOOHOCTh
|

Tox /\ (meiicTByrOIIICE 3HAUCHHUE);

VAV

| 2J2 - BOCCTaHaBJIMBAIOUlee U
M BO3BPALLAOIIIEE HaIpsDKEHUE
/ M (nmeticTByromee 3nayenue) (cm. 3.5.8
Hanpsxerue

HpﬂMeanne - AMHJ’II/ITyZ[a 3aIMMCH HAIIPSAXKCHUA ITOCJIC IMMOJa4YU UCTIBITATCIIBHOTO TOKA U3MEHACTCS B
3aBUCHUMOCTH OT OTHOCHUTCIBHOI'O IIOJIOKCHHA 3aMBbIKAIOIICTO yCTpOﬁCTBa, PETYIMPYEMBIX TIOJIHBIX
COHpOTHBHCHHﬁ, JaTYUKOB HAIIPSHKEHUA U B COOTBETCTBHUE C HCTIBITATEILHONU CXEMOI.

Pucynok 7 -IIpumep 3anucu ocuMuIorpaMM TOKa U HAIPSDKEHUS IPU UCIIBITAHUSAX HA
BKJIIOYEHHUE U OTKJIIOYEHHE TOKOB KOPOTKOI'O 3aMbIKAHUS OJAHOIOIIOCHBIM
ABTOMATUYECKUM BBIKJIIOYATEIEM B OHO(]A3HOM 1Ienu NepeMeHHOro TOKa
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1 - mapHup; 2 - JONOTHHUTENBHAS Macca; 3 - o0paselr; 4 - MeTaJIYeCcKas IUTUTa; 5 - OCTOHHBIH 0JIOK

Pucynox 8 - YcTpoicTBO 1151 HCTIBITAHUHN HA MEXaHUYECKUE TOTIKH
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HeyxkazaHnHble TOMyCKH HA Pa3MeEpHI.

- YyIIoBbI€ ... - 10°

- JIMHEWHBIE!

1o 25mm ... - 0,05¢s.

25mmM ... 0,2

Marepuan nasnbiia: TepMoOOpaboTaHHas CTANb.

O6a mapHUpa manblla MOTYT HM3THOATHCS MO YIJIOM 90+10°, HO TOJBKO B OIHOM
HanpaBieHuu. Vcnonp3oBanne MTH(TA U KAaHABKU - OJWH W3 BAPUAHTOB OTPAHUUYCHUS
yriaa wm3ruba mapaupa Ha yron 90°. TlostoMy pasMmepbl JaHHBIX nOeTaleld W MX
npelenbHble OTKJIOHEHHMs Ha PHUCYHKE He yKa3aHbl. PeanbHas KOHCTPYKIMS Maibla
JIOJKHA 0beCIIednBaTh yron u3ru6a B mapuupe 9077,

Pucynok 9 - CranmaptHeiii ucnsitareabHbiil majgen [OCT 14254 (kak B momnpaBKe K
MD3K 529)
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1 - onopa; 2 - obpaszer; . 3 - MOHTaXKHas OIopa

Pucynox 10 -YcTpoiicTBO A1 MEXaHMYECKUX UCTIBITAHUHN HA yaap
Oet. 4 Oert. 1
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Marepwuan geraneit ycrpoicrsa: 1 - monmuamun; 2 - 5 - crans 35

Pucynok 11 -VY napHslii 21eMEHT MasTHUKA JJI1 MEXaHUYECKUX UCIIBITAHUN Ha yaap
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1 - rnaBHas omopa Maccoii (10 + 1)kr; 2 - HOBOPOTHBII CTEPIKEHb BOKPYT BEPTHKAIBLHON ocH; 3 -
MOHTaKHast orropa (U3 IPEBECHHBI, TSI HACTCHHOM YCTAHOBKH; JUISl YCTAHOBKH BBIKITFOUATEINICH IPYTHX
TUIOB cM. pucyHKU 131 14); 4 - 3a)KuUMBI I IOBOPOTA IIAHEIU B TOPU30OHTAIBHOM TNIOCKOCTH

Pucynok 12 -MoHTa)KHast oropa Juisi HCIIBITAaHWH Ha Mexanudeckuit yaap (9.13.9
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1 - cheMHas cTanbHAs MaHENb; 2 - ATIOMHUHHUEBBIC JINCTHI; 3 - MOHTaXHas IUINTa; 4 - peiika /ISl yCTaHOBKHU
BBIKJTIOYATENIEH pEETHOT0 MOHTaXa,; S - OKHO B TIAHENH JIJIS BEIXO/1a aBTOMATHYECKOTO BRIKJIIOUATEINS; d -
3a30p MEXIy KpassMH OKHA B TAHEHM U KOPIIYCOM aBTOMATHYECKOTO BBIKITIOUATEIS: JOJDKEH COCTABIISTh
1 - 2mm; b - BEICOTA QIIIOMMHHUEBBIX JIUCTOB: J0JKHA BEIOUPATHCS TAKOU, YTOOBI CTaIbHAS [TAHEb
Onupasach Ha BHICTYIBI KOPIyCa BBIKIIOYATEII, & IPHU UX OTCYTCTBHH 00CCIICUMBAJICS 3a30P 8 MM MEXITy
MAHEIBI0 ¥ YaCTSAMH BBIKIIIOUATEIIS, HAXOIAIIUMIICS 0] HAllPsDKCHIEM M TPEOYOITIM 3aIlIUThI
JIOTIOTHUTEIILHON KPBILIKOH, PACIIOJI0KEHHOM CHAPYXKU OT IaHeIn

Pucynok 13 -IIpumep MOHTaka aBTOMAaTHYECKOT O BBIKIIIOYATENS YTOIIEHHOTO
MOHTaa JJIs UCIIBITAHUN HA MEXaHUYECKUU yap
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1 - BHenIHSS 3allMTHAasA MaHEeJIb U3 CTAJIbHOTO, 2 - aJIIOMHHHEBEIE JIMCTHI, 3 - MOHTaXKHAas MaHCIb, 4 -
BBIXO/] KOPITyCa aBTOMAaTHYECKOT'O BBIKIIFOYATEIIA ITAHEJIBHO-IIUTOBOTO TUIIA U3 3aMIATHOMN TTaHEIN
3aH1PITHOﬁ 000J10UKH

Pucynok 14 -TlpumMep MOHTaka aBTOMaTHYECKOT'O BBIKIIOYATENS TAHETLHO-IITUTOBOTO
THUIIA IPYU UCIIBITAHUU HAa MEXaHUYECKHUH ynap
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Pucynok 15 -VYcraHoBka 1 - cransHOM mapuK; 2 - KCIIBITYEMbI 00paserr
ABTOMATHICCKOT'0 BBIKIIIOYATEIIA Ha Pucynok 16 - YcraHoBKa 1Sl HCIIBITAHU
MOHTQXXHOM IIJIMTE JJIs1 UCIILITAHUU Ha J@BJICHHEM LIAPHKA
MCXAHHUYCCKHEC TOJIYKHU
INPUJIOKEHHUE A

(ctpaBouHOE)
Onpenesienne K03 PUIUEHTA MOIIHOCTH MPU KOPOTKOM 3aMbIKAHUU

MeToauKl TOYHOro ompezeneHust Ko UIMeHTa MOLIHOCTH TPUH KOPOTKOM
3aMBIKAaHUW HE CYIIECTBYET, HO JUIS IIeJIeH HACTOAIIEr0 CTaHJIapTa BO3MOXKHO
OHpeI[eJIeHI/Ie KOB(bq)I/II_II/IGHTa MOIIITHOCTHU HCHBITaTeHBHOﬁ IICIIN OAHUM H3 OIINMCAHHBIX
HIOKE CIIOCOOOB.

Metoa 1. OnpenesieHue o COCTABJISAIOIIEH MOCTOSIHHOTO TOKA

Yron ¢ MOXHO ONPEIeIUTh IO KPHUBOH COCTABIISIONICH IMOCTOSIHHOTO TOKa
ACUMMETPUYHON BOJIHBI TOKA MEKIY MOMEHTAMHU KOPOTKOTO 3aMbIKAaHUS U Pa3MbIKaHUS
KOHTAaKTOB.

1 ®opmyna cOCTaBIAIONICH MOCTOSHHOTO TOKA

HE— —Rt/L
Iy =140 [&

rac Id - COCTaBJISIOIIAs IIOCTOSIHHOTO TOKAa B MOMEHT {;

l4o - cocrapnsromas mocTosHHOrO ToKa B HAYANBHEIH MOMEHT OTCYETa BpPEMEHH,
L/R - mocTostHHas: BpeMEHH LIEIIH, C;

t - BpeMs1, IpUHATOE OT Ha4YaJIbHOIO MOMEHTA, C;

€ - OCHOBAaHHUE HATypaAJILHOTO Jorapudma.

W3 310i1 GopMYyITBI MOKHO BBIBECTH ITOCTOSHHYIO BpeMmeHu L/R.

a) M3MEPHUTh 3HAYCHHE 4o B MOMEHT KOPOTKOTO 3aMBbIKaHUS M 3HAaYCHHUE ls B
JIpyroi MOMEHT t repes pa3beAMHEHUEM KOHTAKTOB;

~Rt/L i | ...
0) onpenenuTh BEINYMHY € , pa3aenuB 'd Ha ' dO;
B) 110 TabIMIle 3HAYEHHUIT e yCTaHOBUTDH BEIMUYUHY , COOTBETCTBYIOIYIO 3HAUEHUIO

coorromerws d/ ! do;
r) B 3TOM ciay4ae x coorBercTByeT RYL, otkyna paccuntsiBaercs L/R.

2 Yron ¢ paccuuThiBaroT 1o hopmyiie

¢ =arctgwl/ R

rie W= 27F (f - paxriueckyro wacrora)



9T10T METOL HE HCITOJIB3YIOT, €Clin TOKHN HU3MCPAIOT C MMPUMCHCHUCM
TpanchopMaTOpOB TOKA.

Metoa 2. Onpenesenne ¢ IOMOIIBI0 KOHTPOJIBLHOTO FeHepaTopa

Eciii MCHonp3yrOT KOHTPOJBHBIA TeHEpaTop, Ball KOTOPOTO COCIUWHEH C BajoOM
UCIBITATEIBHOTO  TE€HepaTropa, HampsHKEHUE  KOHTPOIBHOTO  TIeHepaTtopa  Ha
OCIIIJIIOTPaMME MOXKHO CPaBHHUTH IO (a3e BHAYAJIC C HAMPSHKEHUEM HCIBITATSIIEHOTO
TeHepaTopa, a 3aTeM C €T0 K€ TOKOM.

PasHocTh (Da30BBIX YIVIOB MEXKIY HANPSHKCHUSIMH KOHTPOJIBHOTO M TJIABHOTO
TeHEepaTOPOB, C OAHON CTOPOHBI, U HAMPSHKEHUEM KOHTPOJILHOTO T€HepaTopa U TOKOM
UCIBITATEIBHOTO TI'eHepaTopa, C JAPYrod CTOPOHBI, PaBHO (a30BOMY YLy MEXIY
HAIpsHKEHUEM U TOKOM HCIBITATEIBHOI0 T'€HEPATOpPa, II0 KOTOPOMY MOXKHO OIIPEAEIUTH
KO3(PHUITMEHT MOIITHOCTH.

NPUJIOKEHUE B
(obs3aTenbHOE)
OnpenesieHHe BO3AYIIHBIX 3230POB H PACCTOSTHUI YTEUKH

Ilpu omnpeneneHuu BO3IYLIHBIX 3a30pOB U PACCTOSHUM YTEUKHM PEKOMEHIYeTCs
YUUTBIBAaTh CIEAYIOLIEE.

Ecnn Ha BO3AYyIIHBIA 3a30p WIM pPAcCTOSHME YTEUKHM BIUSAIOT OJHA WM Ooiee
METAJUIMYECKUX 4YacTed, CyMMa OTpE3KOB JIOJDKHA OBITh HE MEHbIIE 3aJaHHOM
MHUHHMAaJIbHON BEJTUYMHBI.

ITpu pacuere oOuiei ATUHBI BO3IYHIHBIX 3a30pPOB U PACCTOSHUM yTEUKH HE CIEIyeT
IPUHUMATh BO BHUMaHHE OT/IEJIbHBIE OTPE3KU AIMHON MeHee 1 M.

[Ipu onpenencHun pacCTOSHUM YTEUKU:

- KaHAaBKU IIUPHHON U IITyOMHOI He MeHee 1 MM ciieiyeT u3MepATh 110 KOHTYpY;

- KAaHaBKaMU JIFOOBIX MEHBIINX Pa3MEpPOB CIeyeT MpeHedpeys;

- pebpa BbICOTOM HE MeHee 1 mm:

U3MEPSIOT MO KOHTYPY, €CIM COCTaBJISIOT HEOTHEMIIEMYIO YacTh JAETaIM U3
W30JIAIMOHHOTO MaTepuaina (HalpuMep, JUTYI0, IPUBAPCHHYIO WK NPHUKJICCHHYIO),

U3MEpPAIOT 1Mo 0ojee KOPOTKOMY W3 JIBYX IyTE€H BJOJIb CThIKA HJIM MO Mpoduiro
pedpa, eciii OHM HE COCTaBJIAIOT HEOTHEMJIEMOH 4acTH AeTald U3 HM30JSALMOHHOIO
MaTepuaia.

[TpuMeHeHHe 3TUX pEKOMEHAALNN WLUTFOCTPUPYETCS CIENYIOIUMHI PUCYHKAMU!

- B1 - B3 - noka3aHo BKJIIOYEHHE WIM MCKIIOYCHHE KaHABKU IPH OIpPEesICHUH
pacCTOSIHUA YTEUKH;

- B4 - B5 - noka3aHo BKJIIOYEHHE WIM MCKIIOYEHHE pedpa IMpH OIpeeseHUH
PacCTOSIHUA YTEUKH.

- B6 - mokaszan cmoco0 ydera CThIKa, Korja pedpo oOpa3oBaHO BCTABICHHBIM
U30JIALUOHHBIM 0apbepoM, HApYXKHBIN NMPO(UIL KOTOPOrO ATUHHEE AJIUHBI CTHIKA;

- B7 - B10 - nokasaHo, KaK ONpeAessTh pacCTOSIHUE YTEUKH JI0 CPEICTB KPEIUICHUS,
YTOIUIEHHBIX B M30JIALMH YacTel U3 U30JALMOHHOIO MaTeprania.
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A - nzonupyromuii Mmatepuai; C - TOKONpOBOIsLIas YaCTh; P - pacCTOSIHUE YyTEUKH

Pucynku B.1 -B.10 -WnnrocTparnuu npuMeHEHUsT PEKOMEHAAINI TI0 PACCTOSTHUSAM
YTEUKH

MPUJIIOXKEHHUE C
(oOsi3aTenbHOE)
Yucio npeacTaBiisieMbIX 00pa30B H HUKJIbI IPUMeHsIeMbIX HCIBITAHUM 1151
nposepku coorBercTBHs (13.5 UCO/MIK PykoBoacto 2 [6])

IIpumeuanue - VcnibITaHUS MOTYT BBIITOJHSTBCS:

- W3TOTOBHUTENEM B LEJIAX 3alOJHCHMS AeKiaapaiuu o cootBercTBHM mocTaBku (13.5.1MCO/MDK
PykoBoncteo 2):

- He3aBHCUMOI opranu3aiueii B uemsix ceprudukarmu (13.5.2MCO/MOK PykoBoacteo 2).



C.1 lnkabl ncnbITAHUT
Hcnpitanus npoBoast no tabnuue C.1, cornacHo HUKIaM B yKa3aHHOM IMOPSJIKE.

C.2 Yncao npeacrapiasieMbIX 00pa3uoB 1Jisl NOJHON NMpouexypbl HCIIBITAHUI U
KPHUTEepHHU NPHEMKH

Ecnu ucnbpITaHuIO MOABEPTalOT TOJBKO OJUH HOMHUHAJ BBIKJIIOUATENs (T. €. TOJIBKO C
OJTHUM PSJIOM HOMHHAJBHBIX XapaKTEePUCTUK, CM. 5.2) W omHoro tuma (Mo YHCITY
MOJIFOCOB, THUITY MTHOBEHHOTO pACIICIJICHHUsS), TO YHCIO OO0pa3lloB, IMOJBEPracMbIX
pa3IMYHBIM IHMKJIaM HCIBITAaHUN, yka3aHo B Tabauie C.2, B KOTOpPOW NPHUBEICHBI
KPUTEPUU TTPUEMKH.

CooTBeTcTBHE CTaHJIAPTy MOJTBEPXKIAETCS, €ClIU Bce 00paslibl, MPEACTaBICHHbIE B
rpade 2 tabnuubl C.2, BBIIEPKUBAIOT UCHBITaHUSA. ECIU UCHBITAaHHE BBIIEPKUBAIOT
TOJIPKO MHHHUMAJIBHOE YHCJIO O0pa3loB, yKa3aHHBIX B Tpade 3, TO HCIBITHIBAIOT
JOTIOTHUTEIbHBIE O0pa3Ilel, yKa3aHHble B Tpade 4, KOTOpbIE OJDKHBI TMOJHOCTHIO
OTBeuaTh TPEOOBAHMSIM LIUKJIA UCIIBITAHUH.

Jlyis BRIKJTFOYATENEH, MMEIOIIUX 0oJiee YeM OJJMH HOMUHAIBHBIN TOK, UCIIBITAHUSM B
Ka)KIOM LUKJIE TIOJBEPTaloT JBa Pa3AeIbHbIX KOMIUIEKTA BBIKIIOUATeNel OJHOTO U TOTO
K€ TUTA. OJWH MPU MAKCUMAIBHOM, JIPYTroil MpU MUHUMAaIbHOM HOMHHAIBHOM TOKE.
JIOTIONHUTENBHO HWCHBITAHUIO MOJBEPraloT MO OJHOMY oOOpa3ly BCEX OCTaJbHBIX
HOMHUHAJIbHBIX TOKOB (ucnbiTanue D, Tabiuia C.1)

C.3 Yuciao npeacraBisieMbIX o00pa3smoB /AJsi YNPOIIEHHOH MNpoLeaypbl
UCNIBITAHU

OTOT MYHKT NPUMEHSIOT IPU OJHOBPEMEHHOM HCIBITAHWHW CEPUM BBIKIIOUYATENEH
OJIMHAKOBOM MPUHLIMUIINAIBHON KOHCTPYKLIUH.

C.3.1 JIns cepum BBIKJIIOYATENICH OIWHAKOBOW MPUHIIUIIMAIBLHON KOHCTPYKIHEH
YHUCIIO MOANEKANTUX UCTIFITAHUIO 00pa3IloB MOXET OBITh YMEHbIIeHO cornacHo C.3.2u

C.3.3

Ta6nuna C.1 - L{uknsl HCObITAHUI D

Hukn Pazneu, HcnpiTanue (Wad ocMOTP)
HCIBITAHUS NYHKT
A 6 MapkupoBka
8.1.1 OO01LKe OJI0OKEHUS
8.1.2 MexaHusm
9.3 CTOMKOCTh MapKUPOBKHU
8.1.3 Bo3ny1uHble 3a30psl U ITyTH yTEUKH (TOJIBKO BHELIHHE YaCTH)
8.1.6 OTCcyTCTBHE B3aUMO3aMEHSAEMOCTH
9.4 Hane>xHOCTh BUHTOB, TOKONPOBOASIINX YaCTeH M COETMHEHUH
9.5 Hane>xHOCTD BBIBOJIOB /1715l BHEILIHUX COSAMHEHUH
9.6 3ammTa OT 3JEKTPUIECKOro yaapa
8.1.3 Bo3ny1uHble 3a30pbl U IyTH YTEUKH (TOJBKO BHYTPCHHHE YaCTH)
9.14 TepmocToiikocTh
9.15 CTOMKOCTh IPOTUB aHOMAJIBHOI'O HarpeBa U OTHs
9.16 Koppo3ueycToHunBocTh
B 9.7 DIeKTPOU30JISIIUOHHBIE CBOWCTBA
9.8 IIpeBbliieHNE TEMIIEPATYPEI
9.9 28eyTOYHBIE UCIIBITAHNUS
C 9.11 MexaHunueckast 1 KOMMYTAIIOHHAs! H3HOCOCTOHKOCTD
9.12.11.2 | PaborocnocoOHOCT,  TPH  IOHWKEHHBIX  TOKaX  KOPOTKOTO
3aMBIKaHHS
9.12.12 IIpoBepka aBTOMATHUYECKOTO BBIKJIIOYATENS MOCIE HUCHBITAHUHA Ha
KOpPOTKOE 3aMbIKaHUE
D Dq 9.10 XapakTepucTUKa paclenaeHus
D D, 9.13 CTOMKOCTb MPOTHUB TOJYKOB U YAAPOB
9.12.11.3 | PaborocnocoOHOCTh U TOKe KOpoTKoro 3ambikanust 1500A




9.12.12 IIpoBapka BbIKIIOUATENs MOCIAE HUCHOBITAHMA Ha  KOPOTKOE
3aMBIKaHNE
9.12.11.4.2 | Pa6Gouas HauOoJbIIAs KOMMYTAI[MOHHAs CIOCOOHOCTH (I¢c)
E; 9.12.12 IIpoBepka BBIKIIOYATENS IOCIAE€ HCOBITAHMA HAa  KOPOTKOE
E 3aMBIKaHNE
9.12.11.4.3 | PabGoyas HaubobInas KOMMYyTaIlMOHHAst criocoOHOCTH (I¢p)
E; 9.12.12 IIpoBepka BBIKIIOYATENS IOCIAE€ HCOBITAHMA HAa  KOPOTKOE
3aMBIKaHNE

D Ilo cormacoBaHWIO C U3TOTOBUTENEM OJHH M TE XKE 06pa3HbI MOT'YT HUCIIOJIb30BaThCA 0ojiee uem JJIsL OJHOTO
IUKJIA UCIIBITAHUH.

Tabnumna C.2 -Yucmo oOpa3noB 11 MOTHOM MPOIEAYPhl UCTIHITAHUN

uka Yucao MuHuMAaJbHOE YUCI0 Yucsio 06pa3uoB s
HCNBITAHUI 00pa3noB o6pazuos ¥ ? NOBTOPHBIX HCIBITAHHIT
1 2 3 4
A 1 1 -
B 3 2 3
C 3 2Y 3
D 3 2Y 3
E, 3+39 2%+ 29> 3+3Y
E 3+4% 2% +39° 3+47Y

Y B 1enom TobKO J1Ba IMKITA HCTIBITAHHI MOTYT BBIMOJIHATHCSI BTOPUYHO.

2) [peamonaraercs, 4to obOpasei, KOTOPHIA HE TMPOIIEN WCIBITAHHE, HE OTBEYaeT TPeOOBAHUAM
BCJIE/ICTBHE Ie(PEKTOB U3TOTOBJICHHS WK COOPKH, HETIOKA3ATEIbHBIX JJIsi KOHCTPYKIIHH.

9 [Ipy MOBTOPHOM HCTIBITAHHH BCE PE3YIBTATHI TODKHBI OBITh MOJI0KUTETbHBIMHE.

JononuutenbHple 00pasi(bl TOJBKO JJIsl OJHOMOJIOCHBIX aBTOMATHYECKHX BBIKIIIOYATENCH Ha

HoMuHaJIbHOe Hampspkenue 230/400B (cm. tabmuiy 1).

% Bce 00pas3Ipl TOJDKHBI OTBEYATh TpeOoBaHMsM wucmbiTaHuit mo 9.12.10, 9.12.11.2, 9.12.11:8
9.12.11 9410 NOAXOIUT.

Yro KacaeTcsi OCTANBHBIX JOMOJHCHHUN (HAmpUMep, IPYrUX 3HAYEHUH HOMHUHAIBHBIX
TOKOB, JPYroro TUIa MO TOKY MTHOBEHHOTO PacCIEIUICHHUs, APYroro 4ucia MOJHCOB),
TO TaKOW CEpUHU BBIKJIIOYATENICH MPEABABISAIOT TE K€ TPeOOBaHMUS.

Ipumeuanue - Ecii KOHCTPYKIMA BEIKITIOYATENICH IMeeT He3HAYUTEIBHBIC PA3INIHs 110 CPAaBHEHHUIO
C y)Xe omoOpeHHOIl cepueil BBIKIIOYATENICH, TO €€ MMOABEPracT THIIOBHIM HCIBITAHHSM, a YMEHBIICHHE
KOJIMYECTBA 00pA3IOB U MCIIBITAHUI MOXKET OBITH COTIIACOBAHO JOTOIHUTENHHO.

BBIKITIOYATETN CYMTAIOT IPUHIIMITHAIBHO OJMHAKOBBIMH, €CITH OHH UMEIOT:

- OJTMHAKOBYIO KOHCTPYKIIHUIO;

- OJTMHAKOBBIC BHEIIHHE (PU3UUECKHE Pa3MeEPhI Ha MOJIIOC;

- WJCHTUYHBIC MaTephalibl, MOKPHITUS M pPa3Mepbl BHYTPEHHUX TOKOBEIYIIHUX
YacTeil, KpoOMe MPUBEICHHBIX B TICPCUMCIICHUH a);

- OJTMHAKOBBIC BBIBOJIbI, KPOME MIPUBEICHHBIX B epeuncieHun d);

- UICHTUYHbIE Pa3Mepbl KOHTAKTOB, HX MaTepual, GopMy U criocob KperiCHHS;

- aHAJOTUYHBIC PYYHBbIC MEXaHM3MbI yIpaBieHUs (MX Marepuan U (QU3HYECKUE
XapaKTePUCTHKH);

- UJICHTUYHBIC JINTHEBBIC U M30JIUPYIOIIHE MATEPHUAIIBI;

- MICHTUYHBIC MaTepPHasbl, KOHCTPYKIUSA W MPHUHIUIT JCHCTBUS TyrOraCHTEILHOTO
YCTPOMCTBA;

- OJIMHAKOBYIO 0Aa30BYI0 KOHCTPYKIIMIO PACIEHHTENCH TOKa MEeperpy3KH, Kpome
NPUBEICHHBIX B MepeuncicHun b);

- OJJMHAKOBYI 0a30BYI0 KOHCTPYKIIHIO PACICIHUTENICH MTHOBEHHOTO OTKIIFOUCHUS,
KpPOME MPUBE/ICHHBIX B MIEPEUNCIICHHUH C);

- WX HOMHUHAJIbHOC HANMPsDKCHHWE  MpPEAHa3HAYEHO Ui  OJHOTO  BHIA
pacrpenenuTenbHo nenu (cM. Tabdauiy 1);




- MHOT'OITIOJIIOCHBIC BBIKJIIOYATCIIN COCTOAT HJIM U3 OAHOIIOJIFOCHBIX BBIKquaTeHGﬁ,
NN CKOHCTPYHUPOBAHBI M3 TEX KC€ Yy3JI0B, YTO M OAHOIIOJIOCHBIC BBIKIIOYATCIN C
OIWHAKOBBIMU pa3MCpaMHu Ha MOJIIOC, 3a UCKIKOUYCHHUEM BHCIIHUX MEPCMBIYCK MCKIAY
IIOJIFOCaMU.

Jonyckarores ciienyronme pa3jinius B:
a) TUTOIIA M MOTIEPEYHOTO CEYCHHUS BHYTPEHHUX TOKOBEIYIINX COCANHCHHUH;
b) pasmepax u maTepuaine pacuenuTeneii TOKa meperpysKH;
C) uYKci€ BHUTKOB M IUIONIAJM TOMEPEYHOTO CEYCHUS KATYIIKHA PACHCIUTEISN
MT'HOBEHHOTO OTKITIOUCHUS,
d) pasmepax BBIBOJIOB.
C.3.2 JIns BeIKITIOYATENEH ¢ OJUHAKOBBIM KJIACCOM MTHOBEHHOTO PACILEIICHHS 10
4.5 9ucno MoJIeKAIUX WCTIBITAHUIO 00pa3IoB MOKHO COKPATHTh COTJIACHO TalJuIle

@
w

C.3.3 Kpome TorO,

JUIL  BBIKIIIOYATENE € OJMHAKOBOM MNPUHIIMIHAIBHOU

KOHCTpyKUuel, kak ykazaHo B C.3.1, HO ¢ pPa3IUYHBIMM THIIAMH MTHOBEHHOTO
pacuerieHuss mo 4.5 MOXHO COKpaTHTh 4YMCIO oOpa3ioB cormacHo Tabauie C.4 mo
cpaBHEeHHIO ¢ Tabuumei C.3.

Tabnuma C.3

BBIKJIIOUATENICH C PA3JINYHBIM YUCJIOM ITIOJIHOCOB

- Cokpamienue 4Ymciaa oOOpas3loB Ui CEPHH

ABTOMAaTHUYCCKUX

0

uﬂKJ’l Yuciao 06pa3u03 B 3aBUCHUMOCTH OT YHUCJIA ITOJHOCOB
HCNBLITAHUH OAHH MMOJII0C 2 JABa MMOJII0Ca 3) TPH IOJOCA 9 YeThIpe MoJIKCca 9
A 1 ¢ MakcHUMaNbHBIM 1 ¢ MmakcumanbHbIM | 1 ¢ MakcUManbHBIM | 1 ¢ MakCHMaJIbHBIM
HOMMHAJIBHBIM HOMMHAJIBHBIM HOMMHAJIBHBIM HOMHHAJIEHBIM
TOKOM Tokom &9 Tokom ¥ TokoM ?
B 3 ¢ MaKCHMaITbHBIM 3 ¢ MakCMMalbHBIM | 3 C MAKCHMAIIGHBIM | 3 ¢ MAKCHMMAJIbHBIM
C HOMMHAJIBHBIM HOMHUHAJTbHBIM HOMMHAJIBHBIM HOMHHAJIEHBIM
Dy + Dy TOKOM Tokom & TOKOM TOKOM
Do 1 co Bcemu apyrumu - - -
HOMHHAJIEHBIMH
TOKAMU
3+3%¢ 3 ¢ MakCMMalbHBIM | 3 C MAKCHMAIIGHBIM | 3 ¢ MAKCHMMAJIbHBIM
MaKCHMaJIbHBIM HOMMHAJILHBIM HOMMHAJILHBIM HOMHHAJIEHBIM
HOMMHAJILHBIM TOKOM TOKOM TOKOM
E, TOKONé )
3+3%c¢ 3 ¢ MUHUMAJIbLHEIM 3 ¢ MUHUMAILHEIM | 3 ¢ MUHHUMAJILHEIM
MUHUMAJIBHEIM HOMMHAJILHBIM HOMMHAJILHBIM HOMHHAJILHBIM
HOMMHAJILHBIM TOKOM TOKOM TOKOM
TOKOM
3+4%9¢ 3 ¢ MakCMMalbHBIM | 3 C MAKCHMAIIGHBIM | 3 ¢ MAKCHMMAJIbHBIM
MaKCHMaJIbHBIM HOMMHAJIBHBIM HOMMHAJIBHBIM HOMHHAJIEHBIM
HOMMHAJIBHBIM TOKOM TOKOM TOKOM
E TOKOM
2 3+4%9¢ 3 ¢ MUHHUMAaIBHBIM 3 ¢ MHUHUMANBHBEIM | 3 ¢ MHHHUMAJIbHBIM
MUHUMAJIBHBIM HOMMHAJIBHBIM HOMMHAJIBHBIM HOMHHAJIEHBIM
HOMMHAJIBHBIM TOKOM TOKOM TOKOM
TOKOM

D Econ mcnbitanue cieyet MOBTOPHTS MOCITE AOMyCKAEMOro 0TKa3a CormacHo tabiuie C.2, HCIOMb3yIOT HOBBIT
KOMIUTEKT 00pasloB Ui COOTBETCTBYIOLIETO IMKJIA HCHBITAHMHA. IIpH NMOBTOPHBIX HCHBITAHHUSAX BCE PE3YIIBTATHI
JIOJDKHBI OBITH TIOJIOKHUTEIIHHBIMH.

2 EcIM WCIBITHIBAIOT TOIBKO MHOTONOMIOCHBIE BEIKIIOUATEIH, 5T Tpada JOIDKHA OTHOCHTBCS K KOMIUIEKTY
00pa3ioB ¢ HAMMEHBIINM YUCIIOM MOJIOCOB (BMECTO COOTBETCTBYIOLICH Ipadbl).

% JleiicTBUTENBHO UIs JBYXTIOMIOCHBIX BBIKIIOYATENEH C ABYMS 3alIMIICHHBIMH MOTIOCAMH HIH C OIHHM
3QIMIICHHBIM [OJIIOCOM.

4 31y rpady He MPHUMEHSIOT, €CITH OHOBPEMEHHO HCITBITHIBAIOT YCTHIPEXITOIOCHBIC BBIKITIOUATEIH.

JIeHCTBUTENBHO TAKKE JUIS BBIKJIIOUATENIEH ¢ TpeMs 3alMIICHHBIMH [IOJII0CAMHU U HEUTPAJIbHBIM I1OJIIOCOM.
% Jlononuurensabie 00pasibl IS OJHOIOJOCHBIX BBIKIFOYATENeH Ha HOMUHaNbHOE Hanpspkenue 230/400B (cm.

tabmuny 1).

N DTO UCIIBITAHUE W3JIMIIHE, €CJIN UCHBITBIBAIOT TAKKC TPEX- UJIK YCTHIPCXIIOJIOCHBIC BBIKJIFOYATCIIN.




9 DTO HCIBITAHUE U3JIMIIHE JUIS ABYXIIOJIFOCHBIX BBIKJIIOUATEINICH C JABYMS 3aIIMIICHHBIMU IIOJIIOCAMU, €CJIN

HCIHBITBIBAIOT TPEX- WU YETHIPEXITIOJIKOCHBIC BBIKIIOYATEIIN.

9 Ecnu MPEACTABIEHBI MHOTOIIOJIIOCHBIE AaBTOMATUYCCKHUE BBIKIIOYATEIN, TO HCIIBITAHUIO I10 9.5 oABEPTrar0T
MAaKCUMAJIbHO Y€THIPE 3a)KMMAa BUHTOBOT'O TUIIA JIUII BHCITHUX MPOBOJHHUKOB: JIBA - CO CTOPOHBI IIMTAHUS, U ABa - CO
CTOPOHBI HAaIr'py3KHU.

Ta6nuna C.4 - 1uKiIbl HCTIBITAHUH TSI CEPUM BBIKITIOUATENEH ¢ pa3nuYHbIMKU TUIIAMH
MI'HOBEHHOT'O PacCLEIUICHUS

Tun BBIKJII0YATE/IA, HCMIBITHIBAEMOI'0 MIEPBbLIM HHKJ’ILI HCIBbITAHU I BBIKJIIOYATEJIeH THIIOB
B C D

B - (Dg+Dy) +E (Db +Dy) +E

C Do,V +BY - (Do + D) +E
D D" +BY Dy +BY* -

D Jnst oTux mmkios Tpebyrorcst Tonbko ucnbrranns mo 9.8u 9.10.2.
2 Bemu cepTH(UKALMHI TIOUICKAT OJHOBPEMEHHO BBIKIIOUATE/IH THIIOB B, C, 1 D ¢ 0IMHAKOBOI HOMHHAIBHOI
OTKJIIOYAIOIIEll CHOCOOHOCTHIO, TpeOyeTces ToNbKO LUK Dy ecni 06pasupt B u D Obun HCHBITaHBL.

MNPUJIOXKXEHMUE D
(ctipaBOUHOE)

Koopaunamusi Me:k1y BBIKJIIOYATEIAMH U ABTOHOMHBIMH MJIABKHMH
NpeI0oXPaHUTEISAMH, COeITMHEHHBIMHU B OTHO enu

D.1 BBenenue

YroObl o00OecneunTh KOOPAWMHALMIO MEXKIY BBIKIIOYATEIIMH M IUIaBKUMU
IpeI0XPAHUTEISIMU, HEOOXOJUMO PACCMOTPETh UX XapakTepucTuku (cMm. pucyHok D.1).

Ecin BBIKIIOYATENh MMEET MAaKCHUMAJBHBIE DPACLENHTEIM TOKA C PEryJupyeMoOu
YCTaBKOM, CI€AYET COOTHOCUTH BpEMsI OTKIIIOUECHHUSI C KOHKPETHOU YCTaBKOM.

OTHOCHTENBHO  IUIABKUX  NIPENOXpPAaHUTENEH  CIENyeT  CChUIAThCA  Ha
COOTBETCTBYIOIIYIO YacTh myosmkanuu MOK 60269[1].

Hanosxenue apyr Ha apyra pabounx XapakTepUCTUK ABYX allapaToB, JUIsl KaXI0ro
U3 KOTOPBIX Ha ocu abcuucc 0003HAYaETCS OXKHUIAEMBIH TOK, HETOUHO, €CIIH MUMEETCS B
BUJy TOBEIEHUE JTUX amlapaToB, COCAUHEHHBIX ITOCIENOBATEIbHO, IOCKOIBbKY HE
BCErJja MOXKHO IIpeHeOpedb MOJHBIM HX CONPOTHUBICHHUEM; 3TO PEKOMEHAyeTCs
YUUTBIBaTh. 1IpH BBICOKHX CBEPXTOKAX PEKOMEHIYETCS CONOCTABUTH HE JUIMTEIBHOCTD,
a 3HaveHus |,

BeIkarogarenu 4acTo COEAMHSAIOT IIOCIENOBATEIBHO C ABTOHOMHBIMM IUIABKMMHU
NPEJOXPAaHUTESIME 110 TPUYMHE BBHIOPAHHOTO METO/A paclpelesieHusi SHepruu B
CUCTEME WM HEIOCTATOYHONW HAMOONBIIEH OTKIIFOYAIOMIEH CIOCOOHOCTH CaMoOIo
BBIKJIFOYATENS Ui MPEANoIaraéMoro npuMeHeHus. [lnaBkue npenoxpaHuTean MOKHO
YCTaHABIMBAaTh BAaaM OT BeIKIodarend. OIWH WM HECKOJIBKO  IIABKHUX
OpeoXpaHUTeNe MOTyT 3allMIaTh TIJIaBHBIA (uaep, NHUTAIOMMKA HECKOJIBKO
BBIKJIFOYATEIICH MM OJUH aBTOHOMHBIN BBIKIKOYATEb.

Kak mpaBuio, B Takoil KOMOWHAIMM IUIaBKHE NPEIOXPAHUTENH PACIOIararoT Ha
BXOJHOM CTOpOHE BBIKIIOYaTeNnsd. ONHAKO CHENMANBHBIE WHCTPYKLUHU II0 MOHTAaXy
MOTYT HPEANUCHIBATH UX YCTAaHOBKY CO CTOPOHBI HAarpy3Kd BbIKitouatens. [IpoGiemsl
KOOPJMHAIMK B 00OUX CIy4asX OJUHAKOBBI.

Ot mnotpebutens WM KOMIIETEHTHOH CIyXObl MOMET MOTPeOOBaThCS YHCTO
TEOPETUYECKH NMPUHUMATh pEIlIeHHE, KaK Jydlle 00eCHednuTh ONTHUMAIbHBIA YpPOBEHb
KoopauHauuu. Hacrosiiee npuiokeHue IPU3BAHO IIOMOYb B IPUHATHH TaKOIo
pelieHus M IO0Ka3aTh, KAakKoOro Xapakrepa HH(OpManuio AO0KEH H3TOTOBUTEND
BBIKJIFOYATEJIeH MPEeJOCTaBUTh MOTEHIIMATEHOMY MTOTPEOUTEITIO.




TepMHUH «OOPIUHALIHS» MTOAPA3yMEBACT KaK U30MPATEIbHOCTH (T. €. CEIEKTUBHOCTh
cpabaThIBaHKs) TaK U PE3EPBHYIO 3aIIIHTY.

OpHEHTUPOBOYHO W3JIATAIOTCS TakKe TPEOOBAHUS K HWCIBITAHHUSIM, €CIU TaKHe
WCTIBITAHUSL CYMTAIOT CYIIECTBEHHBIMU ISl MpearojaraeMoro mnpuMeHeHus. Ho B
MOJIABIISIONIEM OOJIBITMHCTBE CIYYaeB TOPOTOCTOSIIUE M CIIOXKHBIE HCIBITAHHUS HE
HY)XHBI. DTO OTHOCHTCSI K CAMBIM Pa3HOOOpa3HBIM 00JIACTSAM MPUMEHEHUS, HAIIpUMeED,
KOTJla OXHIaeMbIii TOK KOPOTKOTO 3aMBbIKaHHUS HUXKE HOMHHAIBLHOW HamOobIIeit
OTKJIIOYAIONIeli CIIOCOOHOCTHM OJHOIO BBIKIIOYATEIS MM HE3HAUYMTEIBHO €¢
MIPEBBIILIAET.

OTO MPWIOKEHHE MOXHO HCIOIb30BaTh JId PYKOBOJCTBA IO KOOPJIWHAIIUU
BBIKJIFOUATENEd ¢  JAPYrMMHM  3allUTHBIMM  anmaparamMd, [OMUMO  IUJIABKUX
MPEIOXPAHUTENEH.

D.2 O6aacTh pacnpocTpaHeHus U HeJb

Hacrosiiiee npusioxeHue CiyKUT UHCTPYKIUEH MO KOOPAWMHALIMKM BBIKJIIOYATENEH C
ABTOHOMHBIMU IIJIABKUMU NPCAOXPAHUTCIIAMA, COCAUHCHHBIMU B O,Z[HOﬁ 1IeIIu.

[{enb HacTOSIIErO MPHUIIOKEHUS 3aKII0YAETCsl B yCTaHOBJICHUU:

- 06H_II/IX TpCGOBaHI/Iﬁ M0 KOOpAWHAIIUKN BBIKJIIOYATCIIA ¢ OAHHUM WJIN HCCKOJbKUMU
IUTABKUMU TPEJOXPAHUTESIMH,

- METOAMKM WuchbiTaHud (ecnu TpeOyercs), NpeAHA3HAYCHHBIX JUIS MPOBEPKU
coOI0ICHHSI YCIIOBUM KOOPAMHALIUU.

D.3 O6mme TpeGoBaHMA K KOOPAMHALMM ABTOMATHYECKHMX BBIK/IIOYaTe/el ¢
OJHHMM HJIH HECKOJIbKHMH IJIABKUMH NPEI0XPAHUTEISIMHU, COeIMHEHHBIMH C HUM

D.3.100muue monoxeHus

B uneanbHBIX yCIOBHSX KOOPAMHALMS JIOJDKHA OCYIIECTBISTHCS TakK, YTOOBI MpH
BCEX 3HAUYCHUSIX CBEPXTOKA BIUIOTH JO TMpejaela HOMHHAIBHON OTKIIOYAOIIei
CIIOCOOHOCTH BBIKJIIOUATENS cpadaThIBall TOJBKO 3TOT BBIKJIIOUATENb.

Ha npaxTuke nefcTBUTENbHBI TAKUE COOOPAKECHUS:

a) eCIIM OKMIAeMbIi aBapUUHBIA TOK B MECT€ YCTAHOBKHM HI)KE€ HOMHHAIBHON
OTKJTFOYAIOIIEH CHOCOOHOCTH BBIKIIIOUATENS, MOKHO MPEINONIOKUTh, YTO OJUH WU
HECKOJIBKO TUIaBKHX INpEeAOXpaHUTENeH MpeaycMaTpuBaeTcs B LEMU M0 MpUYMHAM, He
CBSI3aHHBIM C PE3EPBHOM 3alIUTOMN; eciau ke TOK KoopauHammu |, (cm. 3.5.14.2
CITUIIIKOM HH3KHH, BO3MOXKHA OMACHOCTh MOTEPU CEIEKTUBHOCTU (T. €. CEJICKTHBHOTO
cpabaTbIBaHus);

0) ec OKHMIAEMBbI aBapUITHBIN TOK B MECTE YCTAHOBKH MPEBHIIIAET HOMUHAIBHYIO
OTKJIFOYAIONIYI0 CIIOCOOHOCTHh  BBIKIIIOUATENSl, OJWH WJIM HECKOIBbKO IJIABKUX
MpPEIOXPaHUTENICH ClleyeT BBIOMpaTh C TaKUM pPacuyeToM, 4YTOOBI 00ecreyuTh
coorBercTBUE TpeboBanusm D.3.2u D.3.3.

D.3.2 Tok xoopauHaiuu |, HE JOJKEH MPEBBINIATh HOMUHAJIBHOW OTKIHOYAIONIEH
CIIOCOOHOCTH CaMOTO BBIKJTFOYATEJIS.

D.3.3 IloBemenme BBEIKJIOYATENS B KOMOMHAUOMHU C IIJIABKHUMHU
npeJoXpaHUTeIIMuU

[Tpu n100BIX 3HAYEHUSX CBEPXTOKA BIUIOTH JO OTKIIOYAIONIEH CIOCOOHOCTH,
YCTaHOBJICHHOU JJIsI KOMOMHAIIHH

- BO BpeMsl 3aMbIKaHUS aBTOMATHYECKOIO BBIKIIOYATENS M OTKIIIOUEHHUS TOKa
KOMOMHAIMEe HE JOJ/DKHBI BO3HUKATh BHEIIHUE TMPOsIBICHUS (Takue Kak BBIOPOC
IUIAMEHH), pACIIPOCTPAHSIONINECS 32 PEIEbl, YKa3aHHbIC H3TOTOBUTEIICM,;

- HEJIOMYCTHMBI TIEPEKPHITHS MKy TOII0CaMU JTHO0 MEKTY MOJIF0OCAMU U KOPITYCOM
WM CBAPUBAHUS KOHTAKTOB.

Cwm. taxke D.5.2u D.5.3



D4 Tun u XapakTepUCTHMKH IUIABKHX TMpeJIOXpaHHMTeNeld, BXOASNIUX B
KOMOMHAIIMIO

I1o 3ampocy M3roTOBUTENb BBIKJIIOYATENIEH JOJDKEH YKa3aTh TUIl U XapaKTEPUCTUKU
miaBkux mnpenoxpanuteneit cormacio ['OCT P 50339.0 u T'OCT P 50339.3,
HpeI[HI/IC&HHBIX IJIA  HUCIIOJIB30BAHUS C OTHUM BBIKIIFOYUATCIIEM, H MaKCI/IMaJIBHI:II\/'I
OXXKHJIaCMBI TOK KOPOTKOTO 3aMbIKaHHS, Ha KOTOPBIA pacCYMTaHa 3Ta KOMOWHALUS MTPU
yKa3aHHOM HOMHHAJIBHOM pabodeM HanpsHKeHUH.

[To BO3MOXHOCTH ILIaBKHE MPEIOXPAHUTEIN CIICIyeT ITOMEINaTh Ha BXOJHOM
CTOpOHe BBIKJIFOUYATCIIA. ECHI/I IIJIABKHC Hpe,Z[OXpaHI/ITCJII/I HaxXoIOATCdad Ha BBIXOI[HOﬁ
CTOpPOHE, BAXKHO TaK CIIPOCKTUPOBATH COCTUHCHHS MEX/Ty BBIKIIOYATEIIEM M TUTABKUMHU
HpeI[OXpaHI/ITCJIHMI/I, I-ITOGBI CBCCTHU K MUHUMYMY OITIaCHOCTb KOpOTKOI‘O 3aMBbIKAHUNA.

D.5 Meroanka npoBepkH KOOPAUHAIIUN

D.5.10npenenienue Toka KOOpAUHAILIUU

CootBerctBre TpeboBanusiM D.3.2 MpOBEpSIOT MYyTEM COMOCTABJICHHS PadO0Ounx
XapaKTEPUCTUK BBIKITFOYATENSI U IJIABKOTO MPEOXPAHUTEIS.

Ecnm  BeIKIIOYATENh  OCHAIEH MAaKCHUMAJIbHBIMH  PACIENHTEIIMH TOKa C
perynupyemoii ycraBkoit (cm. 1.12), Hapnexamiue paboune XapaKTEPUCTHKH JIOJDKHBI
COOTBETCTBOBATh MUHUMAJIbHON TOKOBOW YCTaBKE.

D.5.2 [IpoBepka noBeeHNsT KOMOWHAIIMN BBIKIIOYATEIb-TUIABKHA TPEIOXPAHUTEITH
(B yCIIOBHSAX KOPOTKOTO 3aMbIKAHHSI)

a) CootBercTBue TpeOoBaHUsM D.3.3 MOKHO MPOBEPUTH TOJIBKO HCIBITAHUSIMH TI0
D.5.3

B aToM cnyuae Bce ycioBHsI UCIIBITAHUS TOJDKHBI onpenesaThes 9.12, ¢ ycraHOBKOM
pPeryJIupyeMbIX COMPOTUBICHUHN U KaTYIICK HHIYKTUBHOCTH CO CTOPOHBI KOMOWHAIINH.

0) B HEKOTOPBIX MPAKTHUYCCKUX CIydasX MOXKET OKa3aThCsS JTOCTATOYHO CPAaBHUTH
paboure XapaKTePUCTUKHU BBIKJITFOYATEIS U IUIABKOTO MPEIOXPAHUTENS, TOCTPOSHHBIE B
OJIMHAKOBBIX MaclITabax, yJenuB 0co00e BHUMAHHE:

- 3HAUeHUAM |2t BBIKIIOUATENS M IUIABKOTO MPEAOXPAHUTENSI BO BpEMsI OTKITIOUCHUS
TOKA;

- BJMSIHMIO Ha BBIKIIOYATENb (HAPHUMEpP, SHEPTHU YT, MAKCHMAIBHOTO MUKOBOTO
TOKA U T. I.) IPU TUKOBOMY TOKE OTCEYKH IJIABKOTO MPEIOXPAHUTEIIS.

[IpurogHocTh MaHHOW KOMOWHAIIMM MOXHO OIICHHUTh TIYTEM PacCMOTPECHHS
MaKCHUMaJIbHOW paboyeil XapaKTepUCTHKU 1°t IaBKOTO MpEeIOXpaHUTENS B JAHANA30HE
OT HOMHHAIBLHONM HAaWOOJIBIIEH OTKIIOYAIOMIEH CIIOCOOHOCTH BBIKIIFOYATEIS 10
0’KHJJTAaeMOT0 TOKa KOPOTKOTO 3aMBIKaHUS B MPEANOIaracMoi 00JIacTH MPUMEHEHHUS, HO
HE 3a TmpeleilaMu HaWOOJBIICH OTKIIOYAIOIIeH CIMOCOOHOCTH KOMOWHAIMH. JTO
3HaUEHUE HE JOJHKHO MPEBOCXOIUTh MAaKCHUMATbHOTO 3HAYCHHUS 1%t BBIKIFOUATENS npu
€ro HOMHHAJBHON OTKJIFOYAIONIEH CIOCOOHOCTH WJIM IPYroM MpenebHOM 3HAYCHHH,
YKa3aHHOM H3TOTOBUTEIIEM.

D.5.3Tok ans nmpoBepKH KOOPAMWHAIMU MO TOKY B YCJIOBHUSIX KOPOTKOTO
3aMBIKAHU A

HcnbiTanne Ha KOPOTKOE 3aMBIKAHHWE MPOBOJISAT MPH MAaKCUMAJIbHOM OXHIAEMOM
TOKE ISl JaHHOW oOsactu mpuMmeHeHHs. OH HE JOJDKEH MPEBBINIATh MaKCUMAIIbLHOTO
0)KHJIaeMOTO0 TOKAa KOPOTKOTO 3aMBbIKaHMsI, YCTAHOBJIECHHOTO HW3TOTOBUTEIEM IS
KOMOHMHAIIHH.

Kpome Toro, ecnmu |, OMM30K K HOMHUHAJIBHOW TPEACIBHONW OTKIIOYAIOIICH
cnocobHoctH (lcn) BBIKITIOUATENs, Hampumep mpeBbimaer 80 % lg, HeoOxomuma
JIOTIOJTHUTEIbHASL CEePHsl UCHBITAaHWK NpU okumaeMoM Toke, paBHoM 120 % lqn. Tlo
KpaifHell Mepe OIMH U3 IUIaBKUX MPeoXpaHuTeNei JomKeH cpaboTars.

TakuM JOMOTHUTETHHBIM HCIBITAHUSAM MOXET OBITh MOJBEPTHYT HOBBIM W UMCTHIN
BBIKJTFOYATENh 110 TPOCKOE U3TOTOBUTETIS.



Ecnu ucnbrranus npoBoasT cornacHo D.5.2 cnenyet BeimonHUTh ucnsitanue CO mo
9.12.11.4.319.12.12.2

D.5.4Tpebyembie pe3yabTaThl

CMm. D.3.3
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| - oxMIaeMbIil TOK KOPOTKOTO 3aMBIKaHUS; | ¢, - HOMUHAIbHAS. HAMOOJIBINIAS OTKIFOYAOIIast
CHOCOOHOCTH; | - IpeAebHBII TOK CEIEKTUBHOCTH,; |, - TOK KOOpAMHALNY; A - MUHUMAaJIbHAS
MPeIyTOBasi XapaKTePUCTHKA MPEIOXPAHUTENIS; B - MaKCUMalibHast paboyasi XapaKTepUCTHKA
npenoxpanntens; C - MAKCHMAJTbHAS BDeMs-TOKOBAsi XAPAKTEPHCTHKA I XapaKTepucThka 1%t
ABTOMATHYECKOIO BBIKITIOYATEIIS.

Pucynok D.1 - Bpems-TokoBast XapaKTEpUCTHKA U XapaKTEPUCTUKA 1%t
IMPUJIOKEHMUE E
(oOsi3aTenbHOE)

JonoaHuTe/IbHBIE TPEOOBAHNS, KOTOPbIE J0JKHbI IPUMEHSATHCH K
BCIIOMOTaTe/JbHBIM HeNsIM €O CBEPXHHU3KUM 0€e30NaCHBIM HANPSKEHHEM

8.1.3Bo3aymiHbie 3a30pbl U PACCTOSHUS YTEUYKH

Tabauiy 3 TOMOTHUTH MPUMEYAHUEM:

5 Haxomsammecs 1oj — HampsHKEHHEM  YacTH  BCIIOMOTATEIbHBIX  IICTICH,
NpeIHa3HAYEHHBIX JUISI TPHCOSAMHEHUS K HMCTOYHHKY CBEPXHHU3KOr0 O€30MacHOTO
HANPSDKEHUS, JODKHBI OBITh OTACNCHBI OT Iereld ¢ 0ojiee BBICOKUM HampsHKEHUEM
coryacHo TpedoBanusim 4.11.1.3.3'OCT 30331.3['OCT P 50571.3

9.7.40nekTpuyecKas MPOYHOCTh U3OJSAIUU BCIIOMOTATEIbHBIX IEMEH

[TyHKT HOTIOHUTH TPUMEYAHHEM:

HpnMeanne - HcnelTanue ueneﬁ, MNpeAHa3sHAYCHHbIX [JII HOPUCOCAUHCHHUA K HCTOYHUKY
CBCPXHHU3KOI'O 0€30I1aCHOr0 HaIpsYKCHU A, HAXOAUTCA Ha PACCMOTPCHUU.

9.7.5 3HaueHuWs HCHOBITATEIbHOTO0 Hampsokenus Ilepeuucnenune 06)
JOTOJHUTHh MPUMEUYAHHEM !

IIpumeyanue - 3HAUCHUS HCIBITATEIBHBIX HANPSDKEHUH U IeTiell cO CBEPXHU3KUM 0€301acHBIM
HaNpsDKEHUEM HaXOAATCS B CTAANN M3yUCHHUS.



MNPUJIO)KEHUE F
(ctipaBoUHOE)
IIpuMepsI BLIBOAOB

B HacrosmieM mNpUIOKEHHH TPHUBOIATCS HECKOIBKO MPUMEPOB KOHCTPYKIIHI
BBLIBOJIOB.

B BBIBOJaX KaHam I MPUCOCIUHEHHS MPOBOIHUKA JOJDKEH UMETh TaKOW JUaMETP
VI TaKyIo IJIOMIA/Ib MOMEPEYHOTO CEYCHHSI, YTOOBI B HEr0 MOXHO OBLIO BCTaBUTH KaK
OJTHOYKHITbHBIN, TaK U MHOTOKHJIBHBIN poBoaHUK (cM. 8.1.5.
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Yacth BbIBO/IA, CHAOKEHHAsI PE3bOOBBIM OTBEPCTHEM, M Ta YaCTh, K KOTOPOW BUHTOM
MPKAMAETCS. TPOBOJI, MOTYT OBITH ABYMSI Pa3jIMYHBIMHM YacTSIMH, KaK B BBIBOJIE C
XOMYTHKOM.

Pucynok F. 1 -IIpumeps! cT01049aThIX BBIBOJOB
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BuntoBnie BbIBOJbI

Buntsl, He TpeOyromme npuMeHeHMs BUHTBI, HyXJaromuecs B NPUMEHEHHH

MIai0BI MU IPH>KUMHOM TJTACTHHBI MIai0bl, TPWKUMHON IUTACTUHBI  WJIH
pUCIOCOOIEHN, IPEMATCTBYIOLIETO
BBICKAJIb3BIBAHUIO JKUJIBI

B Heo6ssarenshas vacts C Heoba3aTensHas 4acTs
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A - HeTIOIBM)KHASL YaCTh; B - maiiba win npuxuMHas mwiactuHa; C - yCTpOHCTBO, MPEMATCTBYIOMIEE
BBICKAJIb3bIBAHUIO KWIbI; D - kaHan [uis mpoBOHNKA; E - IITHIPH

Pucynok F.2 -IIpumepbl BUHTOBBIX U IITHIPEBBIX BHIBOJIOB
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A - M30THYyTas IUTACTUHA; B - HemoaBMxkHas 4acTh; C - Thiph; D - kaHaN 11 IPpOBOJHUKA

O06e CTOpPOHBI U30THYTOM MIACTUHBI MOTYT UMETh PA3IUNYHYI0 (GOpMY IS YKIIAAKH
IPOBOJOB C Maloi WM OONBIION IUIOIIAJbI0 IONEPEYHOI0 CEUEHMs IOCPEACTBOM
NepeBOpAaUYMBaHUs IUIACTUHBI. BBIBOABI MOTYT KpemuThcs Oojee dYeM ABYMs
32)KUMHBIMA BUHTaMU WJIHA IITBIPSIMHU.

Pucynox F.3 -IlpumMepsl maacTHHYATHIX BBIBOIOB
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A- 3alopHOC YCTpoﬁCTBO; B - kaOeNnbHBI HAKOHEYHHK HIIH IrHa, E- HETIOABYKHAs 4acCTh, F- HITBIPb

Jlnst BBIBOJOB O3TOTO THINA HEOOXOAWMa yIpyras Imaiida Wiau JOpyroe paBHO
a¢(deKkTHUBHOE 3alIOPHOE YCTPONCTBO, M IMOBEPXHOCTh B 30HE 3a)KUMa JOJHKHA OBITh
[JIAJIKOH.



Jlii HEKOTOPBIX THIOB OOOPYAOBAaHHS JOIMYCKAETCS MPHUMEHEHHE BBIBOJOB JIJIs
Ka0eJIbHbIX HAKOHEYHNKOB U IIMH MEHBLIMX pPa3MepOB, YeM TpeOyeMble

Pucynok F.4 -Ilpumepsl BEIBOJIOB [T KaOeIbHBIX HAKOHEUHUKOB U IIMH
MMPUJIOKEHHUE G
(ctpaBouHOE)

CooTHolleHne MeKIY copTaMeHTOM MeaHbIX mpoBoaoB MCO u AWG

IHonepeunoe AWG IHonepeunoe AWG

ceyenne no UCO, | Pasmep Ilonepe4noe ceuenne no MCO, | Pasmep IHonepeunoe
MM’ cedyeHne, MM° MM’ ceyenue, MM’
1,0 18 0,82 10,0 8 8,40
15 16 1,30 16,0 6 13,30
2,5 14 2,10 25,0 3 26,70
4,0 12 3,30 35,0 2 33,60
6,0 10 5,30 50,0 0 53,50

IMpumeuanue - B ocHoBHOM mnpuMeHsoT pasmepsl MCO. Ilo 3ampocy H3TOTOBHTENS MOTYT
UCII0Ib30BaThCst pasmepsl AWG.

NPUJIOKEHUE H
(obs3aTenbHOE)

Y CTpOUCTBO I UCIIBITAHUM Ha KOPOTKOE 3aMbIKAaHUE

HcnpiTyemplid  anmapaT yCTaHaBIWMBAIOT, Kak TOKa3aHo Ha pucyHke H.1, B
COOTBETCTBUU C OCOOCHHOCTSIMH  KOHCTPYKIIMM  amnmapara W  WHCTPYKIUEH
U3TOTOBUTEIS.

Korma Tpebyercs (mampumep, B TedeHue onepauuu O), Tmpo3pauHyro
noauaTHIIeHOBYIO TuieHKy Tonmmuoi (0,05 £ 0,01)MM pasmepamu 1o KpaiiHei Mepe Ha
50 MM Oosbliie B KaXKI0M HampaBiIeHUU (HPOHTAIBHOW YacTH ammapaTa, HO HE MEHee
yem 200x200 MM, 3aKpeIuIIOT B paMKe, TOMEIICHHOW Ha paccTostHuU 10 MM OT:

- 1000 MaKCUMaJbHO BBICTYMAIONICH YacTH MEXaHU3Ma YIpaBJICHUS ammapara Ajis
MeXaHHW3Ma YIpaBlIeHUs, HEYTAIUIMBAEMOTO THIIA;

- Kpasg HUIIM [ MeXaHW3Ma YOpaBleHUs Ui alapartoB ¢ MEXaHU3MOM
yIpaBlIeHUS YTOIUIEHHOTO Tuma. [lnmeHka NomKHA WMETh cliefyromue (U3NYecKue
CBOMCTBA:

- miotHocTs mipu 23 C ... (0,92 + 0,05)/cm®

- Touka miasienus ... 110 - 120°C

Korna TtpeGyercsi, MeXy BBIXJIOMHBIM OTBEPCTHEM M MOJMITHICHOBOW IJICHKOM
MOMEIIAIOT MEPETOPOIKY U3 U30JIUPYIONIEro MaTepuala TOJIIIMHON He MeHee 2 MM, Kak
noka3aHo Ha pucyHke H.1, yToObl He MOBPEIUTH IJIEHKY MPU BBIOPOCE M3 BBIXJIOMHOTO
OTBEPCTHS TOPSIUUX YACTHII.

Korma tpebyercs, perierky(u), COOTBETCTBYOIIYIO(KME) MPUBEACHHON HAa PHUCYHKE
H.2, pacrionaraior Ha pacCTOSIHUH @ OT BBIXJIOITHOTO OTBEPCTHUS arlapara.

Llens perretku (cM. pucynok H.3) momkHa moacoeanusatses K Toukam B u C wiu C'
(cm. pucynku 3 - 6), Kak TPUHSATO.

[TapameTtpsr nienu(eit) pemeTKu:

- pesuctop R' ... 1,50Mm;

- MenHbI mpoBoa F' - ceuenumem 50 MM2, JUIMHOM W JUAaMETPOM, KaK yKa3aHO B

9.129.1
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1 - k HeliTpany; 2 - MeTaJUTHIEeCKas aHe b, 3 - Kabelb; 4 - BRIXJIOMHOE OKHO; 5 - perrerka,;
6 - mUTOK; 7 - MOJUATUIICHOBAS IUICHKA; 8 - pamMKa

Pucynok H.1 - Cxema ucnbiTanuii
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1- paMKa U3 U30JISIUMOHHOIO MaTepurala, 2 - PCELICTKA U3 MEIHBIX IIPOBOJIOYEK, 3 - MeTalInyecKas
naHeJb, COCAUHCHHAsA ¢ MCAHBIMU IIPOBOJIOYKAMU

Pucynok H.2 —Pemerka



Coeauuuts ¢ dasamu Bu C
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F R (cM. pucyHku 3-6)
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Pucynok H.3 -Cxema coeiuHeHUs pelIeTKH
IMPNJIOKEHHUE K
(oOsi3aTenbHOE)

Jlono/IHUTeIbHbIEe TPeOOBAHNS K BBIK/IIOYATEJSAM /IUISI 32IIMTHI OT CBEPXTOKOB
OBITOBOI0 M AHAJIOTHYHOT0 HA3HAYEHMS, YCTAHABJIMBaeMble B CTAHIAPTaX U
TeXHHYECKHX YCJIOBUAX HA U3/1e/Iisl KOHKPETHBIX CepHii M THIOB M YYUTHIBAIOLIHE
NOTPeOHOCTH IKOHOMUKH CTPAHBI

K.1 Buner xkimumatndeckux ucnoiaaenuii - mo ' OCT 15150

HomunanbHble 3HaueHus knumarndeckux (akropo - mo 'OCT 15150u I'OCT
15543.

Bunbl KIMMaTUYeCKUX WCMONHEHUH W HOMUHAIIBHBIC 3HAYCHUS KIUMATHUYECKUX
(GakTOpoB JOKHBI yCTAaHAaBIMBATHCS B CTaHAApTaX M TEXHUYECKHUX YCIOBHUSIX Ha
BBIKJTFOYATETN KOHKPETHBIX BUIOB.

K.2 MapkupoBka Beikmrodareneid - mo ['OCT 18620 u pasmeny 6 HacTosmiero
CTaHaapTa.

K.3 HomuHanbpHbIC 3HAYEHHUS] MEXAaHMYECKUX BHEIIHUX BO3JIEHCTBYIOMUX (haKTOPOB
- mo 'OCT 17516.1,u nOOMmKHBI yCTaHABIUBATHCS B CTaHAAPTaX M TEXHHUYECKUX
YCIIOBUSX HA BBIKIIOYATETH KOHKPETHBIX BUJIOB.

K.4 Ilynkr 8.1.5.1nononHuTh ab3amem:

BeiBonbl  BBIKITIOUATENed JOMKHBI JIOMYCKaTh MPUCOEAMHEHUE allFOMUHHEBBIX
npoBoJoB U kabeneil u coorBercTBoBaTh ['OCT 24753. BoiBonbl, NpeqHa3HAYCHHbIC
JUIsL  TIPUCOETUHEHMS]  aJIOMUHUEBBIX MPOBOJHMKOB, JOJKHBI JIOMOJHUTEIBHO
MOJIBEPTraThCsl YCKOPEHHOMY WCTBITAHUIO B PEKMME HUKINYECKOTO HArpeBaHUS I10
['OCT 17441 TlomepeuyHble CEUYCHUSI AITIOMHUHUEBBIX IPOBOJHUKOB JOJIKHBI OBITH
yKa3aHbl B CTaHJAapTaX U TEXHUYECKHUX YCIOBHSIX HA M3ACTHUS KOHKPETHBIX CEpUl U
TunoB. KoHTakTHpyIOIIe TOBEPXHOCTH BHIBOJOB JIOJIKHBI UMETh TaJIbBaHOIIOKPHITHE.

K.5 B yactu cToiKoCTH K BO3IEUCTBUIO CIELUATBHBIX CPEJl BBIKIIOUATEIN JTO0KHBI
cootBeTcTBOBaTh TpeboBanusiM [ OCT 24682

K.6 TpancnoptupoBanue u xpanenue Boikiatouarenei - [OCT 23216.

VYcnoBus TpaHCHOPTHUPOBAHUS UM XPAHEHUS U JIOMYCTHUMbBIE CPOKH COXPAaHSIEMOCTH
JTOJI’KHBI YCTAHABIIMBATHCS B CTAH/IAPTAX U TEXHUUYECKUX YCIOBHSIX HA aBTOMATUYECKUE
BBIKJTIOYATEIN KOHKPETHBIX BUJIOB.

K.7 VYmnakoBka u BpeMEHHas MPOTHBOKOPPO3WOHHAS 3allUTa JJs  YCIOBHI
TpancnoptupoBanus W XpaneHuss mo ['OCT 23216 gomxkHa yCTaHABIWUBATHCS B
CTaHJapTaX U TEXHUYECKUX YCIOBUSIX HA BHIKIIOYATEIN KOHKPETHBIX BUOB.

K.8 Bune! ucneiTannii asToMmatnyeckux Beikiroyareseii - no LT OCT 16504

JlJist IpoBepKH COOTBETCTBUS BHIKTIOYATENICH TPEOOBAaHUSM HACTOSIIETO CTAaHIApTa,
a TaKKe CTAaHAAPTOB M TEXHUYECKUX YCIOBUN Ha BBIKJIIOYATENIM KOHKPETHBIX BHJIOB,
W3TOTOBUTENH IPOBOJIUT MPUEMOCIATOYHBIC, IEPUOIUNICCKIE U TUTIOBBIC HCIIBITAHUS, a
IpU NTOCTAaHOBKE BBIKIIIOYATENeH Ha MPOU3BOICTBO - KBAIU(UKAIIOHHBIE.

WcnbiTanus Ha  BO3MEHCTBHME  KIMMATHYECKHX, MEXAHMUYECKHUX  BHEIIHUX
BO3JICUCTBYIOMHMX (DAKTOPOB W CHENUATBHBIX cpejl TPoBOAT B coorBeTcTBUU ¢ [[OCT



16962.1,I'OCT 16962.2,'OCT 24683 u n0mKHBI yCTaHABIMBATbCA B CTaHIApTax U
TEXHHYECKHUX YCIOBHUSIX Ha aBTOMATHYECKHE BBIKIIIOYATEIN KOHKPETHBIX BH/IOB.

K.9 T'apantuun usroroBurens

N3rotoBuTens  rapaHTUpyeT  COOTBETCTBHE  BBIKIIOUAaTeled  TpeOOBaHMAM
HACTOSILETr0 CTaHAapTa MPH COOIOICHNN YCIOBUH AKCIUTyaTalluy, TPAaHCTIOPTUPOBAHUS
Y XpaHEHUs!, yCTAHOBIICHHBIX HACTOSIIUM CTaHIAPTOM.

lapanTuiinple CpPOKM JOJDKHBI YCTaHAaBIMBATBbCA B CTaHAAPTaX W TEXHUYECKHUX
YCJIOBUSIX Ha BBIKIIOYATEIH KOHKPETHBIX BH/IOB.

MNPUJIOKEHME L
(ctipaBouHOE)
bubanorpagus™®

[1] MDK 60269l 1penoxpaHuTen IaBKHEe HU3KOBOJIbTHBIC

[2] MBOK 1009-2-1 (1991ABTOMAaTHYECKHE BBIKIIOYATEIM TOKOB YTCUKH C 3AIUTON
OT CBEPXTOKOB OBITOBOTO W aHAJOTMYHOTrO HaszHaueHus. Yacte 2-1. [lpumenenue
obmux TpedoBanuit k BY3C, paboTaroniux He3aBUCUMO OT JIMHEWHOTO HAMPSKCHUS

[3] MBK 1009-2-2 (1991ABTOMAaTHYECKHE BBIKIIOYATEIM TOKOB YTEUKHU C 3AIMATON
OT CBEPXTOKOB OBITOBOTO W aHaJOrMyHOro HasHaueHus. Yactb 2-2. [Ipumenenue
o6mux TpedoBanuii kK BY3C, paboTaromux oT TUHEHHOTO HANIPSKEHUS

[4] MDK 50 (441)MexayHapoaHBI SJIEKTPOTEXHUYECKUil ciioBapb. [naBa 441.
KommyTannonnas anmaparypa. Anmaparypa yupaBieHHs U TPEIOXPaHUTEIN

[5] MBK 369 (1971)Metoasl onpexaeneHus: paboYMX XapaKTEPUCTHK IOJIOTEPOB
OBITOBOTO M AaHAJIOTUYHOTO HA3HAYCHUS

[6] MCO/MDBK PykoBomctBo 2 (1991) OOmme TEepMHHBI W  ONpPEICICHHUS,
OTHOCSIITUECS K JCSITeIBbHOCTH M0 CTaHIaPTU3AIIUH

* Mexaynapoansie ctannaptel MOK 1 MCO u ux nepeBoasl HaxoAsaTcst BO BeepoccuiickoM HayqHO-
MCCJIE/IOBATEIbCKOM HMHCTHTYTE KJIACCU(BUKALNK, TEPMUHOJIOTUU M UH(OOPMALIUK 10 CTAHAAPTU3ALNU H
kauects (BHUMKU). Anpec: 103001 Mocksa, I'panartHsiii nep., 4.
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