TOCT P 51317.4.12—99
(M3K 61000-4-12—95)

TOCYJAPCTBEHHBIH CTAHJAAPT POCCHUUMCKOH ®EJIEPALIUU

CoBMeCTHMOCTh TEXHHWYECKHMX CpPeaACTB JJICKTPOMATrHUTHAA

YCTOMYMBOCTH K KOJEBATEJIbHBIM
JATYXAIOITINM ITOMEXAM

TpeOoBanug ¥ METOAbl HCIBITAHUM

Hzpanue opunpaibHoe

B3 9—-99/356 B

TOCCTAHIAPT POCCHH
Mockga



roCT P 51317.4.12—99 (MDK 61000-4-12—95)

IIpemuciosue

1 PASPALOTAH M BHECEH TexHHYeCKHM KOMUTSTOM M0 CTAHJAPTH3ALMH B 00IACTH 2JICKTPOMAT-
HUTHOI COBMECTUMOCTH TexHIIecKIx cpe/icTe (TK 30)

2 IPUHAT W BBEJAEH B JAEWCTBHE IocranosnenneM Toccranmapra Poccnn oT 24 qexabps
1999 1. Ne 704-c1

3 Hacrogmmii  cTaHZApT COASPXKUT AYyTCHTHYIHEINL — TCKCT MCIKOYHAPOTHOTO  CTaHIApTa
MBK 61000-4-12 (1995—05), u3m. 1 «DieKTpoMarHuTHAs COBMeCTUMOCTE (DMC). Yacthb 4. MeTombl HCITLITa-
HUH 1 m3MepeHni. Pasgen 12, McnbiTaHug HA YCTOMYHUBOCTD K KONEDATSILHBIM BOTHAM> ¢ JOTIOIHHTEILHBIMH
TpeOOBAHMAMIL, OTPAXAIOIUMI IIOTPEOHOCTH SKOHOMUKH CTPAHbI

4 BBEJAEH BIIEPBLIE

© HIIK H3marenbcTBO cTaHAAapTOR, 2000

HacTosmmumii cragmapT He MOXeT ORITh IIOTHOCTHID HIH YAaCTHYHO BOCIIPOM3BEICH, THPAXHUPOBAaH B
pacIIpocTpaHeH B KauecTBe OMHITHATLHOTC H3TaHnsd Oc3 paspenicHus I'occtanmapra Poccun

I



TOCT P 51317.4.12—99 (MBK 61000-4-12—95)

ConepxkaHue

BreacHue
O0macTs HpHMCHCHPIE[
HopMaTHBHEIE CCBITKHR
O01mMe MoMOXeHUd
OnpeacacHusd .
CTeneHn XeCTKOCTH UCITHITAHIIA
HcnpltaresbHoe 000pYITOBAHUE
6.1 McnpiTaTeIbHEBIC TCHEPATOPEI
6.2 IIposepka xapakrepuctuk M1 K311
6.3 YcTpoTicTRO CBA3H/Pa3BA3IKA
7 Pabodgee MecTO AT UCTIRITAHIIT
7.1 3azemmeHHe
72HTC .
7.3 YcIpolceTBO CBHSI/I/paBBHSKI/I
7.4 T K311
3 MeTonu UCIIBITAHWI
8.1 Ycaopna HCIBITAHUIA B UCTIBITATEIBHOMN J'Ia60paT0pHH
8.2 1IpoBeacHUE UCIILITAH U .
9 Pe3ybTaThl HCITBITAHUE 1 IIPOTOKOI HCITRITAHMI
Pucynkn
1 Tumnosaa ¢opma ommHOIHOH K311 (HaHpEDKeHI/IC B PeXIIME XOIOCTOTO X0Ta H TOK B PEXHME KO-
POTKOTO 3aMLIKAHHS) .
CrpykrypHad cxema M1 oMMHOYHBIX K3H
Tunosag dopma ropropsawxca K311
CrpykrypHas cxema HT nmopropsionnmxca K311
Cxema padodero MecrTa a1d UCIBITAHHI HacTOMbHEIX TC ¢ HCMoIb30BaHHEM IDTACTHHEI 3a3eMIICHH S
Cxema pabodero MecTa IS HCOBITAHUIH HanodbHEX TC ¢ HCIONb30BaHHEM TINACTHHEL 3a3¢MIICHH ST
Hcnbrranyst IpH Bo3MefICTRUM Ha TIOPT 3TeKTPONMUTAHUS TIepeMe HHOTO,/ TIOCTOSHHOTO TOKA (O,Z[HO—
thasHas CKTPHICCKAS CCTh, [TOTAYA IIOMCXH II0 CXCMC «IIPOBOI—3CMIIT») .
8 VcoeITanus Ipy BO3TEHCTBHH HA TIOPT SIIEKTPOIINTAHMS IIepeMeHHOTO TOKA (Tpexcpasﬂaﬂ DIIEKT-
PHYCCKAS CCTh, IT0Aa9a IIOMCXH 10 CXCMS «[IPOBOI—3CMIIT>) .
9 HcoeTagug IpH BO3ISHCTBHN HA IOPT BBOJA-BREIBOIA [OXHA THHHUT lepaBJICHHH (cnrHanmauHH)
MmoAa4a MOMCEXH II0 CXEMS «ITPOBOT— 3¢MIIST» |
10 McnpiTanig npy BO3AeCTBUN Ha IOPT BBOAA-BHIBOIA [rpynna JMHHHAN yT[paBJIeHI/IE[ (CHrHaﬂﬂsa—
HH) ¢ ODITAM OOPATHEIM TIPOBOTHUKOM, MTOJATA TTOMEXH TIO CXEME «TIPOBOT— 3eMIIf» |
11 Vcneitanud OpH BO3AHCTBUT HA TIOPT ASKTPOTTHTAHNS TIepeMEeHHOTO,/ TIOCTOSHHOTO TOKA (O,Z[HO—
thasHag HICKTpHISCKAA CETh, MOAa9a TOMEXH TI0 CXeMe «IPOBOI—TIPOBOI») . .
12 VcnpiTaHud IIpH BOZICHCTBAH HA IIOPT MICKTPONUTAHUS MCPSMCHHOTO TOKA (TpCX(baSHaH ICKT-
PHYCCKad CeTh, II0AAYA IIOMCXH II0 CXCME «IIPOBOI—IIPOBOI») .
13 McnpiTaHud IIpH BOICHCTBAH HA IIOPT BBOIA-BLIBOIA [OdHA THHHUA ynpaBneHHH (CHrHaJIH?,auHH)
moJAa9a IIOMEXH TI0 CXeMe «IIPOBOT—IIPOBOI» | .
14 McneITaHmg mpu BO3ICHCTRIN Ha IIOPT BBOAA-BRIBOIA [rpynna JMHHHAL praBJIeHHﬂ (CHFHaJIHSa—
HIH) ¢ oDITHM 0OpPATHEIM TIPOBOTHUKOM, TIOTAYA TIOMEXH TIO CXeMe «TIPOBOT—TIPOROI»] .
15 Ycnopua HMCOBITAHHI MPH HOTAYC MOMEXH IO CXEME <IIPOBOI—IPOBOO» ¢ HCIOIL30BAHHICM
HT K311, BEIXOm KOTOPOTO 3a3¢MIEH .
16 McnpITaHuS CHCTEM, MMEIONINX IIOPTH JIMHUI CBA3H ¢ IMAPOKOIIONOCHEIMI CHTHATIAMIT (Bh]XO,Z[
HT K311 3a3zemieH) .
TIpunoxeHusa
A Cpegenng o K311, Bubop puga HCIIBEITAHHI |
b Broop creneHel XeCTKOCTH HCTIRITAHIT |
B BrmonHoe conmpotusiacHane T K311 .
I bubmmorpadpiis .

N R L B =

~1 N L s o b

<

—_—00 =1 =1 I I SN ONON L 0 W N B N

[a—

12
12
12
12
13
13
14
15
16
17
18
19
20
21
22
22
23
25

27
28

111



roCT P 51317.4.12—99 (MDK 61000-4-12—95)

BeeagcHue

Cragzaptr MDK 61000-4-12—95 gengercd gacThio craHgapToB MBK cepum 61000 cormacHO cleayio-
e CTPYKType:

Yacts 1 OcHOBH
Ob11ee paccMOTpeHES (BBEICHHS, (QYHIAMCHTATLHEIC MIPIHITHAIILT)
OnpefelieHII, TePMUHOIOTHS

YacThb 2 DIeKTpOMATrHUTHAS 0OCTAHOBKA
Ommcadne RIeKTPOMArHUTHOH 0DCTAHOBKH
Krnaccnduraimig sneKTpoMAarHiTHOH 00CTAHOBKI
VpoBHU PIEKTPOMATHUTHOH COBMECTHMOCTH

Yacrb 3 HopMbl
Hopwmer noMexosMuccun
HopMbl moMexoycTOIIMBOCTH (B TOM CTETNeHH, B KaKoll OHH He JBIFIOTCS MPeTMeTOM PacCMOTpe-
HHS TCXHIYCCKUMHA KOMHTCTAMH, pa3pabaThIBAIONIIMH CTAHIAPTH HA IPOTYKITHIO)

YacTb 4 MeToAbl HCTIHITAHAH W H3MepPEH WA
MeTonH m3MepeHHI
MeToIn HCHBITAHUI

Yacte 5 PYKOBO,Z[CTBa 110 YCTAaHOBKC H ITOMCXOIIOJABJICHHIO
PYKOBOI[CTBa 110 YCTaHOBKC
Py'KOBO,I[CTBa IO IMTOMEXOIMOTABIICHHUIO

Yacts 6 O01ME CTAHTAPTHI
Yacth 9 PazHoe

Kaxmag gacTh moapasgeaseres Ha Pa3macibl, KOTOPHC MOTYT ORITh OIYONIKOBAHEI KAK MCKTYHAPOTHEIC
CTAHIAPTH JIHOO KAK TCXHHICCKHE OTYCTEL

VRa3aHHBIE CTAHTAPTH M TEXHUIECKHE OTIETH OYVIYT OMYyOIHKOBAHE B XPOHONOTHYIECKOM MOPSIKE 1
COOTBETCTEEHHO TIPOHYMEPOBAHEL

Hacrogmas gacts npeacTapnsgeT coboi MeXTYHAPOTHEIN CTAHIAPT, KOTOPHIHA YCTaHARTHBACT TpedoBa-
HHS TIOMEXOYCTOMIMBOCTH M METOIR MCHBITAHIA MPHMEHHTETLHO K KOTeOATEMLHBIM 3aTYXaIOIIM TTOMEXAM.



TOCT P 51317.4.12—99
(MBDK 61000-4-12—95)

TOCVIAPCTBEHHBIH CTAHJIAPT POCCHUMCKON O@®EAEPATIHU

CoBMecTHMOCTD TEXHHUYECKHX CPEICTB 2/1eKTPOMATHHTHAS
YCTOMIUBOCTD K KOJEBATEJILHBIM 3ATVXAIOIIIMM TTOMEXAM
TpeGoranus H METOIR HCNBITAHHR

Flectromagnetic compatibility of technical equipment. Oscillatory waves immunity.
Requirements and test methods

Hara seenenms 2001—01—01

1 Ob6nacTh npUMeHEHHS

Hacrosimii cTanmapT pacipocTpaHIeTcd Ha AIIeKTPOTEXHHYSCKIE , MMEKTPOHHEIE H paduoInexmponHbie
U3TeTHA 1 00opyIoBaHHe (Tanee B TEKCTe — TeXHWUeCKHe CPE/ICTRA) H YCTAHARITMEBAET TPeOORAHNS M METOIH
HUCTIHITAHUT TeXHIMecKHX cpecTh (TC) Ha YCTOMIHBOCTE K BO3IEHCTRIIO Ha HUX B VCIOBUSAX SKCIITyaTAITHH
KoJleQaTeNbHBIX 3aTyxaimmnx noMex (K311) cieayoinmx BHIOB:

a) omuHOYHEX K311, BO3HNKAIONMX B HU3KOBOJILTHLIX CHIOBHIX THHUSX U B IMHULX YIIPABICHUS H
curdanusanin TC, Mony4aiux 3JIeKTPOIUTAHHE OT HU3KOBOJIbTHLIX PacIIPeIeIMTEIbHBIX IEKTPUYCCKIX
CeTei M CHUCTEM JCKTPOCHADKEHHUA IIPOMBIIIUICHHBIX ITPEAIPHATHI;

0) mosTopgiomuxca K311, BOSHUKAIOINX B OCHOBHOM B CHJIOBHIX THHHUSAX 1 TUHUAX YIIPABRTICHHUS 1
CUTHATM3AIINE Ha DISKTPHUSCKUX ITOACTAHITMAX BHICOKOTO (gwme 35 kB) m cpemHero (6—35 kB)
HANPSDKEHHS.

IMMpuMmeganue — B cOOTBETCTBHHU ¢ YACTOTAMH, PACCMATPUBAEMBIMH B HACTOAIIEM CTAHAAPTE, BOZHHUKHO-
BeHne nopropsaommxes K311 ¢ea3aH0 o CpabATEHBAHHEM OJHOIO OTACILHOTO BRIKITKOIATEIA.

ITenblo HACTOSINETO CTAHAAPTA IBISETCH YCTAHOBNeHHe TpeDOBaHMIT TTOMEXOYCTOINBOCTH 1 obIIei
OCHOBHI JIJIF OTIeHKH B Ta00paTOPHBIX YCIOBHAX KayecTBa pyHKIMonupopannd TC, ipeTHASHAYe HHEIX 1751
MPUMEHEHUS B KUITBIX, KOMMEPYECKIX 1 IIPOMBIIUICHHBIX 30HAX, 8 TAKXKE HA 2NCKTPOCTAHIIUAX.

Crangapr yecranapIHuBacT:

- OPMBI UCIIBLITATE/IBHBIX HAIIPSKEHUI U TOKOB;

- CTeTleHH KeCTKOCTH HMCTIRITAHUT;

- TpeOOBaHNIA K UCIIHITATSIBHOMY 00OPYIOBAHMIO;

- pabourie MecTa IS NCTIRITAHMI;

- METOIBI UCIIBITAHUIAL

Hacrosiuii cTaHTAPT He YCTAHABTHBAET MCTIHITAHUT, TIPHMEHSIEMBIX 19 KOHKpeTHRIX TC W CHCTEM.
Ero rinasHoii 3amadeil sipisieTcss 00ecIicYeHHE BCEX 3aMHTEPSCOBAHHBIX TEXHMYECKIIX KOMUTETOB, Pa3padarhl-
BAOLIMX CTAHIAPTHL HA NPOIYKIMIO, OOIMMEI CChUIOYHBIMHM JAHHBIMU. TeXHUYeCKHUE KOMUTETHI 110 CTaHIap-
TH3AITHH (T0TH H3TOTOBUTSIH TC) HecyT OTBSTCTBCHHOCTD 32 BEIOOP BHIOB 1 CTCIICHCH JKCCTKOCTH UCIILITA-
HUH, IpaMeHIeMbIx 119 TC.

Yemanoenenuvie nacmosuim cmanoapmom mpetoeanin Coaxcrsl Gvims npueedetsv ¢ cmandapmax na TC
KORKPEMHO20 6udq it & mexnuyeckoli doxymenmayuu ra TC.

Tpebosarun HACMORILE20 CIMAROAPINA SEARFOMCI COA3AMEALHBIMIL.

Codeporcarnue crmandapma MIK 61000-4- 12— 95 natpano npamuim wpugmom, Oonoirumensvrsie mpedosa-
Hua K cmandapmy MIK 61000-4-12, ompaxcarouiue rompetHOCIU IKOHOMUICH CIPAHDB, — KYPCUGOM.

Hanamme odmmmansHoe
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2 HopmaTuBHbIE CCHIIKH

B nacmosuem cmanoapme ucHOAbIOEAR CCOLIKH HA CAeOYIOLHe CManHoapmot.

TOCT P 8.568—97 Tocydapcmeernnas cucmema ofecrieuers eOURCMEa uamMepenuii. Ammecmanus uchvi-
MAMERBHO20 000pYE0eatis. OCHOGHBIE ROAOHCEHILT

TOCT 13109—97 Paexmpuuecias anepeus. COBMECIUMOCHL IMEXHUUECKUX CPEOCING INEKINPOMAHUMHAA.
Hopmbi xauecmea INeKmpuHeckol IHEPSILL 8 CUCIEMAX IAEKMPOCHATHCEHUA 00E0 HAZHAYEH U

FOCT 30372—95/TOCT P 50397— 92 Coemecmumocnts MIEXHUMECKHX CpeOcme daexmpomaznumuas. Tep-
MUHD 1t ONpedeseniis

TOCT P 51318.22—99 (CHCIIP 22—97) CoemecrtuMoCHts MEXHUHECKUX CPEOCIIE INEKMPOMALHUTHHAA.
Paduonomexu undycmpuaivibie om 000pyooeanus unpopmayuoHnvix mexrnonroeuii. Hopmv u  memods:
UCHMAHLT

3 O0mue noaoKeHus

K311, Bozaeiicteyioniie Ha TC, MOTYT HapyIIaTh HamexXHYI0 padoty TC u cucteM. C yd9eToM IepHOIUT-
HOCTH BO3HUKHOBeHHA K311 mompasaestioT Ha TIOMEXH ¢ Malol 9acToToil mopropeHus (omuHouHke K311) u
C BHICOKOIT 9acTOTO MoBTOpeHNd (mokTopsionuecsd K311, mauku).

Omumounnie K311 BosmeiicTBYIOT Ha eI (IIOPTH MoTKIIoucHIs Kadeneii) TC B pesynbTaTe MPOICCCoB
KOMMYTAITHH B CHJIOBEIX TMHHUAX H JMMHHAX VIIPABICHHI H CUTHATH3AIIMH, a TAKXKE MOTHHSBEIX PAa3pIIoE.
OmUHOYHBIH XapakTep M (GopMa 3aTyXa0IIero KolneOaHud SpIgI0Tca HAaHO0ee BAXKHBIMH NpH3HakaMu K311
2TOTO BHUAA.

Tosropsonmeca K311 BosaeiicTByIoT Ha Ienn (IMOPTH MOTKTIo9cHUS Kadenceit) TC B pesyibrare
IPOITECCOB KOMMYTAITHH, CBA3AHHBIX ¢ MIOBTOPIIOIIIMCI 3aXKUTaHHEeM BIeKTPHISCKON IYTH, TUHIIMIHEIX 1719
AICKTPOCTAHITHH H RAcKTPHISCKHX ITOJACTAHITHI BEICOKOTO H CPETHETO HAMPKEHUT, 4 TAKKE T4 MPOMBIIII-
JIEHHBIX ICKTPHUIECKIX YCTAHOBOK 3HAUUTETBHON MOITHOCTI. OTHOCHUTEIBHO MAJIOS BpeMs HapacTaHud, (op-
Ma 3aTyXalollero KoNeOaH!s, BEICOKASI 9ACTOTA IOBTOPEHHUA MMOMeX 1 IIATEIBHOCTE TMAYKH IBITIOTCI HAM00-
Jiee BAXHBIMH npH3HakaMu K311 aToro suma.

Tunossie hopmbl K311, npumeHseMblx npu HcIbITaHusIx TC Ha HOMeXOYCTOMYMBOCTD, YCTAHOBICHBI
B 6.1.1 1 6.1.2. Ceepenug o Bo3HukHopeHHH K311 11 BHIOOpE BT UCIBITAHII IPHBCACHBL B IIPHIOKSHIH A,

TexHHUSCKHE KOMHTETH MO CTAHIAPTH3AIIMH JODKHE YCTAHOBUTH, KAKOMH 13 pPerIaMeHTHPOBAHHLIX B
HacToseM craHgapTe BUIoB K311 cooTBeTcTBYET YCIIOBHAM PKCIDTyaTauuy TC H IMPHHSATE PEIICHUE O IPHME-
HHMOCTH HCIIBITAHHN HA TIOMEXOYCTONIHBOCTE.

4 Onpenenenns

B nacmoswem  cmanoapme  uCHOABIVIOMC  mepmunst,  yemanoeneunvie ¢ ITOCT 13109,
TOCT 30372/ TOCT P 30397, a maxce credyrouue:

4.1 UTC — ucneITyeMoe TEXHUISCKOE CPEICTRO.

4.2 Ilopt — epanuya mexcdy T'C u netineli 1eKmpoMasHumHol cpedoii {3aicum, paseeM, Kiemma, CIMviK
ceasu um. n.).

4.3 Cpsi3b — B3aUMOACIHCTBIE MEXTY DICKTPUYCCKUM U HEIIAME, IEPeAada SHEPriui U3 OMHOA eI B
IPYTYIO.

4.4 YVcTpoHCTBO CBI3H — JICKTPHYCSCKOE YCTPOICTBO, IPpSAHASHAYCHHOS 11 nepeaadd K311 u3 onHomi
IeTH B APYTYIO.

4.5 YcTpoHicTBO PasBA3KH — BIEKTPHIECKOe YCTPOHCTRO, TIpeTHARHAYE HHOE I TTPETOTRPAIeHII BO3-
ngeticteug K311, momapaemeix Ha IITC, Ha 0bopymoBaHNE UIIH CUCTEMEI, He TOABEPTacMEIC HCIIHITAHHIM.

4.6 BpeMda HapacTaHHud (TATSTRHOCTE PPoHTA) HMITYIECA — HHTEPBAT BpeMeHH MKy MOMEHTAMH,
KOTTa MTHOBCHHOC 3HAYCHIIC MMIIYIIBCA BIICPBEIC JocTHTacT 10 u 90 % IIHKOBOTO 3HAYCHIIA.

4.7 1lauka (MMIIYIECOB WIH KOJICOAHHI) — IOCICTOBATCABHOCTE OTPAHIICHHOTO JHCIIA OTICILHEIX
UMIYJILCOB MITH KONSOaHH OrpaHMYe HHOM IPOIOIDKHATETbHOCTH,

4.8 Husko6o1smuasn pacnpeieiumensvias INeKmputeckasn Cenmbv— pacnpeieiumensan INeKmputecias cemn
IHEPLOCHATHCAIOWET OPeARUIAULL {INEXMPUHECKASL CEMD O0UIECO HAIHAHERUA) UM HUIKOGOALMHAA INEKMPUHEC -
Kas centb ROMPeSUMEns IEKIMPUHECKOT JHEPSUIL, RPEOHAIHAYEHHAA AR RUMARUA PAINUHHBIX RPUEMHUKOB INEKMPH-
HECKOH IHEPSU 8 MECHIAX UX DAIMEUICHUA.
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5 CreneHd XecTKOCTH HCNBITAHHM

CreneHH XecTKOCTH uenbiranuii TC 1IpH BO3Ie ACTBHH OAUHOYHLIX H HoBTOpstoimxca K311 Ha nopThl
AIEKTPOTTUTAHNA, CATHANBHEIE TIOPTH M TIOPTH YIpaBleHNd (TIOPTH BBOJAa-BHIBOIA) TIPHBEIESHE B TAOMH-
max 1 1 2 cooTBeTCTBEeHHO.

Taonumna 1 — Cremenn KeCcTKOCTH HCIHITAHHHA g oguHounnix K311

CTCHCH:b KECTKOCTIL HCUI)ITHTEJ]I)HOC HAIIpAXKCHEIC IIPH IIOOAYC I[IOMCXE HCHI)ITH.TCJIBHOC HaITpAZKCHIIC IIPH IIoOAa4uyc
WCTIBITAHITY II0 CXeMe <IPOBOI—3¢MIT», KB TIOMEXH II0 CXeMe <«IIpoBOI—IpoBog», KB
1 0,5 0,25
2 1 0,5
3 2 1
4 4 2
Xn CrneunanbpHOe CrenunanbpHoe

D OTKpHITAS CTEIEHDb XKECTKOCTH HCIIBITAHHH, KOTOPAs MOXET OBITh YCTAHOBJICHA ¢ cmardapmax ra TC
KOHKpemHo2o euda M B TeXHUUECKON goxymenTanuu Ha TC

Tatnuma 2 — Cremenn KeCTKOCTH MCIHTAHM ama moTopaommxes K311

CrereHb KeCTKOCTI HcnpiTarempHOe HANPSCKEHIE IPH II0JAYe ITOMEXE HcrnpirarelbHOS HAIIpSKeHIe IIpH HIogade
HCIBITAHMIA II0 CXEME <IIPpOBOO—3CEMIIA?>, kB IIOMEXH IIO CXEME <IIpOBOO—IIPOBOO», xB
1 0,5 0,25
2 1 0,3
3 20 1
4 _ _
X2 CrnenmansHoe CrenmnanbHoe

D HeneTaTeIbHOe HANPSKEHHE YBEIHIHBAnT 10 2,5 KB npu ucnsranuax TC, IPHMEHASMBIX HA BIISKTPH-
YECKUX [TONCTAHI[HAX.

? OTEpPBITAS CTEIEHB XKECTKOCTH HCIBITAHHN, KOTOpAs MOXeT ObTh YCTAHOBJICHA € cmardapmax ra TC
KOHKpemHo20 éudd H B TeXHHISCKOH noxymerTanun Ha TC

JI19 IOPTOB PACKTPONHUTAHNUS, CHTHANLHBIX TIOPTOB H TTOPTOB YIPABIeHUI MOTYT OBIThH VCTAHOBIIEHH
pa3HEEe CTeIIeHH XeCTKOCTH UCHHTAHMIT. CTeleHH XeCTKOCTH UCTIHTAHNII, yCTAHABTHBASMEIS 1151 TIOPTOB
AICKTPOITUTAHNS, He TOMDKHE MPeBHIIATE CTeIIeHH JXeCTKOCTH UCITHITAHIAH I CUTHATIBHEIX TIOPTOB H IOP-
TOB YIIpaBIcHUA DoMlee UeM Ha OTHY CTYIICHE.

1IpuMe HUMOCTD IBYX HCIIBITAHKE OTHOBPEMEHHO — HA YCTOHYHMBOCTD K odHHOYHLIM K311 1 noBropsio-
mmes K311 — momkHa ObITh YCTaHOBIEHA B cTanaapTax Ha TC KOHKpeTHOTO BILIA.

Topsanok npoBegeHnd HenbITadii g K311 kakIoro BuIa yKas3aH B 8.2,

CBeIeHAT 0 BHIOOpE cTeleHel KeCTKOCTH HCITHMTAHHII IPUBSASHE B IIPHIOXKeHIH b.

6 HcneiTaTe/ibHOE 000pYAOBaHHE

6.1 HenplTareabable FeHepaATophl

Hacrosiuii pa3oen yCTaHABIMBAST TPEOOBAHHS, ABIIIONINECT OOIIUMHU IS UCITHITATENEHEIX TeHepaTo-
pos (UI') ommHoYHEX 1 oBTopaomuxcsa K311,

JonomantenbHeie Tpedopannda K T kaxmoro suga npuBeaeHu B 6.1.1 m6.1.2.

HT 1omxHE ORITE CIOCOOHH (PYHKIHMOHUPORATE B PeXXIME KOPOTKOTO 3aMBIKAHNS.

Bremon 1T He gomkeH ORITE 3a3eMICH U BETHIUHE € MKOCTH MEKTY KAXTHEIM BEIXOTHEIM 3axumoM T
M 3a3eMIIeHAeM JODKHEL pasnmaarbed MeHee 9eM Ha 10 %. Bro ycloBHre MoIeKAT BRITIOTHEHHAO TIPH TIoaa9e
MIOMEXHW Ha CHTHAJIBHBIC IIOPTHL 1 TOPTHL yrpaslicHus UTC mo cxeme «IPOBOA—IIPOBOId» W HE SIBIACTCH
HEeOOXOIUMBIM IIPY BO3ACHCTBUN OMEXHM HA MOPTHL 2JICKTPONMTAHUA | 1IPH [OJAYE ITIOMEXH HA CUTHAJIBHEBIS
TIOPTHL ¥ IOPTHI YIIPABICHUS T10 CXEME <ITPOBOI— 3CMIISD» .

Fcm srixon T 3aseMiaeH, MPOBOIAT MEPOIIPHUATHI B COOTBETCTBHH € 8.2,

2* 3
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B WI' poxHEl OHTH OPeIyCMOTPEHEL MEpH 110 HPSIyIpeXXIcHHIO SMICCHH 3HAYHTCILHEIN TIOMEX,

KOTOPBIC MOI'YT OBITE CO3MAHHL B BJIGKTpI/I':IGCKOﬁ CCTH I MOI'YT IIOBJIMATL Ha PC3YIbLTAaThL HUCITBITAHUHA.

CBeIcHHAA 0 3HAYCHIX BEIXOTHOTO collpoTubiacHIa M1 npuBeaeHb B IpHIOXeHIH B,
6.1l Xapakrtepucturku HUI ogummounmmx K3II
HT oguaounbix K311 momkeH MMeTh CIeTVIONINE XapaKTepHCTHKH:

Bpemsa mapacTanms HAMPAKSHMS (TIEPBLIE TTHK), MKC .
Bpewmsa Hapactanua TOKA (TIEPBHIT TTHK), MEC

Yacroma konedanmt, kKl . .

CreneHs 3aTyXaHuA (YMEHBIICHNS aMHJ'II/ITy,I[bI KEl)K,I[OFO ITHEA TI0
OTHOITIEHIIO K NPSIBIIVIIIEMY ITHKY), % .

Yacrora moeropermst K311, 1 /vum

Brxomaoe conpormeieane, OM.

Hanpsaxerne B pexuMe XOTOCTOTO X00a (MHKOBOE 3HaAYeHIE) KB
Tok B pexuMe KOPOTKOTO 3aMHKAHNA (MUHHUMATLHOS TTHKOBOS
sHaueHne), A, 1A HI' ¢ BEIXOOHEM COIIPOTHBICHHEM:

120M. . .

30 Om.

2000n.
HAunanaszon nsMeHeHUs (1)a30B0r0 CIBHTA Mexz[y HaHpH}KeHHHMI/I
HT u cetm nnexTponUTaHN ¢ AUCKPETHOCTRIO 10 Tpazn, rpasm
TlonspHOCTE IEPBOTO NOIIYIIEPHONA [TOMEXH . .

0,5 + 20 % (pexuM XOTOCTOTO X0J4) (COnpo-
muenenue naspysku bonee 10 kOm)

1 + 20 % (pexXuM KOPOTKOTO 3aMBIKAHI)
{conpomusnenue Hazpysku menee 0,1 Om)
100+ 10 %

60 = 10

(1—60) = 10 %

(12, 30, 200) £ 20 % (m3MeHseTCA Iepe-
KIAI0TATETEM )

(0,25—4) - 10 %

333+£20%
133£20%
20+ 20%

0—360 (noepewrocms yemarnoerky = 3 epad)
TlonoxuTensHAS U OTPHUATEILHAS

Tumosas dopma omurounoi K311 (HanpsakeHHe B pesKIME XOJIOCTOTO X0Ia U TOK B PEXKHME KOPOTKOTO

3aMBIKAHIS) NPHBCACHA Ha pUCYHKE 1, cTpykrypHasa cxema M1 omuaounsx K311 — ma pucynke 2.

3HAYCHUS BLIXOTHOTO conpoTuBiacHus M1 1pH 1poBeIcHHH HCIIBITAHUA YCTAHOBJICHBIL B 8.2,
6l2Xapakrtepucturu HI mosTtopgsmommuxca K3II
HT nosropsiomnixca K311 1omXeH HMeTE CIETVIONTHE XapaKTePHUCTUKIL

Bpewmsa Hapacrarus HAPAXKSHUA (TIEPBHI TTHK), HC
Yactorer koneoammii, MITr .

Yacrora nosroperra K311, I .
Homonuurensuaa vactora mosropera K311, T .

CreneHn 3aTyXaHms

JITUTeNTEHOCTD TTAYKH, C, HE MEHee .

Brxommoe conpotueiesre, OM .

Hanpsoxerme xomocToro xoma (THKoBoe HaHpH}KGHI/IC) KB
TlonspHOCTE IIEPBOINC IONYIIEPHONA ITOMEXH .

75+20%

0,1+10%

1£10%

40 * 10 % npwu gacrore komedammit 100 k1,
400 *+ 10 % npu gactore Konebamuit 1 MI'n
Yacrorta xonedaunit B k[T, yMHOXKEHHAS
"a 0,4 (em. 8.2.2)

VMeHBIICHNE THKOBOH BETHYHHB MEXKITY
TPETBUM H IIECTHIM IIepuomamMu Ha 50+ 10 %
2X10%

200+ 20%

(0,25—2.,5) = 10 %

TlonoxwurenbHAA M OTPHUATEILHAS.

Tunosag popma nosropsoineiicsas K311 npusegeHa Ha pUCYHKE 3, CTpYKTYpHad cxemMa M1 nnopropsaio-

mwmxcd K311 — na pucyHke 4.

Hanpsaxcenie u HORPSHCEHHOCMS RO UHOYCMPLANbHBIX PAduonomex, cosdasaemonx arstiovernbim HI 0du-

6.2 I1poBepka xapaxkrepuctuk UI" K311

HouHbix 1 noemopsrotutixes K311 npu omeymemeuu eenepauiin K31IT, ne onmcna npesvitiiams 3HaueHull, Yemanos-
Aennbix ¢ TOCT P 51318.22 das ofopydoeanus kaacca b.

Jng obecne4eHHA BOCIIPOU3BOIHMOCTH HCIILITAHMIA ¢ IIpHMeHeHHeM pasnndabix M1 K311 nandonee

CYIIeCTBeHHEIC XapakTepUCcTHEH M1 JOIKHEI OBITH IIPOBEPCHEL.

IIpoBepke cOOTBETCTBHA 3HAYCHUAM, YKA3aHHEIM B 6.1.1 1 6.1.2, noajexar:

- BpeMs HapacTaHus (HATIPSSKeHUS M TOKA);
- 9acTOTa KoMeOAHMIT,

- CTeTIeHb 3aTyXaHNs,

- 9aCTOTA MOBTOPCHHS;

- HATIPSDKCHIE XOJIOCTOTO XOMA;

- TOK KOPOTKOT'O 3aMBIKAHH.
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IIpoBepKa MOXKET OCYIICCTRIATLCA ¢ IIPIMCHECHHCM MPOOHMEKA HANPSCKSHHS HIIH TOKA H ocHivmiorpada
¢ HONOCOH IponycKaHud He McHee 20 M1, o0ecIieunBalOIKX HEOOXOMUMYIO [OTPESITHOCTD H3MEPCHHS .,

HT K3 doaxcen oums ammecmoean no TOCT 8.568. Hpu ammecmaiiiie ORPeOetsion OeiicmeumenbHbie
snauenusn ecex xapaxmepucmur HI K311, yvkazannsix ¢ 0.1, exaiouas HANPIWCEHUE U HANPANCEHHOCHTD HOAS
UHOYCMPUARBHBIX PAOLOROMEX.

6.3 YeTpoiicTBoO CBA3H/Pa3BA3KH

VCTpolicTBO CBI3H/PasBI3KH, ¢ OMHOM CTOPOHEL, 00CCIICYNBACT BOIMOKHOCTE IIOAAYH HCITBITATCIHEHOTO
HATIPSKESHHSI 110 CXEME «IIPOBOI—IIPOBOI» HIH «IIPOBOA—3EMIIsI» HA IIOPTH SMeKTPOIMUTAHNA, CHTHATLHEIE
HOPTLHL U nopThl yipasneHust UTC, 1 ¢ apyroil cTopoHbl, HCKI0YaeT Bo3gcicreie K311 Ha BecnoMoraTelib-
HOe 000pyIOBaHUE, IPUMEHIEMOE TIPH MPOBEACHUN HCIIEITAHUE. YCTPOHCTBO CBSA3H/Pa3BI3KH He JOLKHO
OKa3RIBATh CYIICCTBCHHOTO BIMSAHIA HA YCTAHOBICHHEIC MapaMeTpel M1, HanmpuMep, Ha mapaMeTpel TOKA.

Tpeboranms, ABITIONIHECS OOIIMHE TSI YCTPOWCTR CBA3HM/PA3BA3KN TIpH Bo3meiicTBuH K311 Ha opTH
BIeKTPOIUTAHNS, CUTHANBHEIE IIOPTHL M IIOPTHI YIIPABICHHUS IIPUBETCHE HIDKE, HOIIOTHHTEIbLHEIE TPeOOBAHNI
YCTAHOBIEHH B 6.3.1 1 6.3.2.

VerpoiicTBO CBI3H JO/DKHO UMETh CIISAYIOIINE 3HAYCHHS eMKOCTH CBI3H B 3aBUCHMOCTH OT BRIOPAHHOIO
PH UCOBITAHUAX BLIXOTHOTO conporuBicHus M1 K311:

- 0,5 Mr® JJ19 BRIXOTHOTO colipoTuBicHg 200 OM;

- He McHee 3 MK Ju1g BRIXOIHOTO conporupicand 30 Om;

- He MeHee 10 MO 1119 BEIXOTHOI'O CONPOTHBIEHU 12 OM.

IIpu yKasaHHBIX 3HAYCHHIX CMKOCTI KOHICHCaTopa cBsizH ocaadnemie K311 B yerpoiicTBe CBA3M TODK-
HO OBITE MeHee 1 ab.

Hpumen anue— Xapaxmepuchury yempoichme cessy npu eosdeicmeuu K311 na cuchanbrsie ROPRbL U ROPHIbL
VAPASACHUR (ROPHIbL 88001 -8biG00R) HUXOORNICA HA PACCMOMPEHIH.

B HeKOTOPBIX ciIydasix KOHACHCATOP CBA3H 3aMCHSIOT YCTPOICTBAMH CBA3HM MHOTO THIIA, TAKMMH KakK
ra30BbIC PA3PYIHUKH, KPEMHUCBHIE THOIBLI U T. 1.

Tpebosaniis k npUMeHAEMBIM RPU UCABIMARILX HA Yomoliuueocms k K3IT yempolicmeam cesizi UHbIM, YEM
VCMPOTICMEO eMKOCHHOL €631, YCmaHnaeauearom ¢ cmandapme na TC konrpemno2o euoa.

YeTpoiicTRO CBA3H/PA3BA3KH JTOMXKHO HMETh 3a3KHUM 3a3eMIIeHUS.

TIporepka xapakTepUCTHR YCTPOHCTE CBA3M,/PA3BI3KH, YCTAHORIEHHBIX B 6.3.1 1 6.3.2, MTOIKHA Ocyllie-
CTBIISTLCA C MIPUMCHEHHEM IIPOOHNKA HAIIPSCKCHIS HIIH TOKA H OCIIHIITorpada ¢ moIocoil IpoyCcKaHus He
MeHee 20 MI'T i gpyrux H3Me pHTEIIbHBIX IPHOOPOB, 00eCIICYUBAIOIIIE HEOOXOIHMYIO HOTIPEIIHOCTD aTTe-
CTAITHH.

Yempoiiemeo ceszu/pasessicu doaxcro Gorms ammecmosano no TOCT §.568. ITpu ammecmanuu onpede-
AAHOM OCUCTMBUINEABHBIE SHAMEHIE BCEX XAPAKIMEPUCIIK YCIMPOTICIMEA CEA3U/PAGAIKU, VIKa3anHbix 6 6.3.1, 6.3.2.

631YcTpo#icTBO CBA3ZM/Ppa3BA3KN AI9 NOPTOB DBIAEeKTPONUTa-
HHYI ONepeMeHHOTO U MNOCTOSHHOTO TOKaAa

XapakTepHUCTHKH YCTPORCTBA CBA3M /PA3BA3KH TOKHE OBITh CISTYIONTHME:

OcnabneHne MOMEXH B YCTPOMCTBE PA3BA3KN IIPH HONATE II0 CXEME

<TIPOBON—3eMITs», D, He MEHee . . . .20

OcnabaeHne mMOMEXH B YCTPOHCTBE paSBHSKI/I an no;[aqe IO CXeMe

<TIPOBOT—TIPOBOMY, ID, HE MEHEE . . . 30

DIEKTPUYECKAd MPOIHOCTD H3OMAITHI KOH;I[GHCEI’POpOB CBS3H npn Huc-

TTRITAHHH HMTTYTLCHBIM HATpskenueM 1/30 mie, kB, He Mmemee . . . 5

Tokmarpysker . . . . . . . . . « v = v v v ..o .... . CoOTBEeTCTBYET HOMHHANBLHOMY ITO-
TpednaemMomy Toky UTC

Uucnodasz . . . . . . . . . . v o i e i e e i e e e v v v vl une 3 (B 3aBHCHMOCTH OT TPEDOBA-
HHI).

632¥cTpolicTBO CBSA3U/pa3BA3KHM AN CHTHaAaJAIbHHBX NOPTOB H
NOPTOB yIpaBIceHUY (IOPTOB BBOJAAa-BH BOTAa)

YerpolicTBo CBA3H,/Pa3BA3KH JOTKHO HMETh Te XKe XapaKTepliCcTHEH, 9TO VEA3aHHL B 6.3.1, co cliemyio-
UM OTTTHTHEM:

Ocnabnenme TOMEXH B yCTPOHUCTBE PA3BA3KH TPH TOMATE

IO CXEMAM «TIPOBOI—3EMIIA» U «IIPOBOA—TIPOBOA», b, He MeHee . . . 30.

3aTyXaHHe, BHOCHMOE YCTPOHMCTBOM Pa3BI3KH IIPH MHHHMAJIBHOM 3HAYCHHH OCIAONCHUS IIOMEXH,
MOXeT OBITH HEJOCTATOUYHBIM JI4 3alIHTH BCIIOMOTATEILHEIX HCTOYHHKOB CUTHATIOB, B CBA3H € 1eM MOTYT
OBITH HEOOXOTMMBI TOTIONMHUTETBHBIC 3AIITATHRIE YCTPOMCTRA (cM. 7.2).

VCTpOICTBO CBSA3H/Pa3BI3KH MOXCT KOHCTPYKTHBHO COCTOSTE M3 OTACILHEIX OJTOKOB HIH MPCACTABIATE
coDOH eAUHYIO KOHCTPYKITHIO.

3-348 5
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7 Padouee MecTo JJiSI HCNILITAHHIA

Ha pabodem MecTe M9 HCIIBITAHHI TOKHO HAXOTUTRCA CIeAyIouice 000pyIoBaHIIE:

- IUIACTHHA 3a3¢MIICHHIS, IIPOBOTHHUKH 3a3¢MIICHHS

- UTC;

- T K31I1;

- U3MEPUTENBHEIE IPHOOPHI;

- VCTPOHCTBO CBA3H/Pa3BIIKH;

- BCIIOMOTaTeNIbHOS OOOPYIOBAHHE,

CxeMEI paboYHX MeCT IS UCTIBITAH M HACTONBHBIX TC NpuBeicHBl Ha PUCYHKE 5, HANONBHBIX TC — Ha
pHUCYHEKe 0.

7.1 3azeMnenue

1Ipu mpoeemeHuy ucnbiTanuid M TC HOIKHO ORITE NOAKIIOYCHO K CHCTEME 3alllHTHOTO 3a3¢MIICHHUS B
COOTBETCTBHM ¢ TeXHHYSCKON JokyMeHTanued Ha TC u TpeboBaHHAMH K 3a3¢MICHHIO HCITLITATEILHOTO
00OpYIOBAHHS.

3amuTtHoe 3azemiaeHne VT K311, yerpotictea ceasu/paseasku, TTC 1 BcrmoMoTaTe TkHOTO 000pYAOBa-
HHS Ha pabodeM MeCTe IS HCIBITAHHN OCYIICCTBISIOT ¢ UCIIOIb30BAHUCM INIACTHHE 3a3¢MIICHUSA ITH TIPO-
BOTHHKOB 3a3¢MIICHHS.

YacTHble TpeOOBaHUS TIpUBSAcHBI B 7.1.1 1 7.1.2.

711Iln1acTuHA 3a3¢eMIeHHY

Fcau ucnonpsyeTcd MIACTHHA 3a3¢MIICHHI, OHA JOJDKHA IIPEACTARIATE CO00M MeTHEIT TN ATIOMITHIIE -
BBI JIMCT TOMIMUHOH He McHee 0,25 M. JJonmycKaeTcd HCITOIb30BATE IPYTHE METAJUIBL, HO IPH 3TOM TOIIIHHA
JIUCTA JoDKHA OBITh He MeHee 0,65 My, MTC H BerioMorareabHoe o0OpyAoBaHIe PasMEllaloT Ha IUIACTHHE
3a3eMIICHHSI U COETHHSIIOT C Held.

MuHNMAaNbHBIE pasMepsl ITIACTHHE 3a3eMICHUS JOJDKHB COCTABISTE 1-1 M. DakTnuecKHe pasMephl
3aBHCAT oT pasmepoB MTC. IlnacTtiHa 3a3eMIeHAI JOMXKHA BEICTYIIATE 3a KoHTYp M TC u BcroMoraTe IbHOTO
obopyIoBaHUS He McHee yeM Ha 0,1 M ¢ KakIoi CTOPOHHI.

IInacruHa 3a3eMICHUS JOJDKHA OBITE COSIMHEHA ¢ CHCTEMOI 3alUTHOTO 3a3¢MIICHUA UCIILITATEIbHOR
nabopaTtopun (cM. pHCYHKH 7a—14a).

7121l poBOTHUKH 3a3¢MICHHUMA

Hcnbrranng HacTonbHBX MTC MoryT OBITE IIPOBEOCHEL O3 MPIMCHCHHA INACTHHEI 3a3¢MICHHA, ¢CIIH
2TO HEOOXOMHUMO 110 TPeOOBAHUAIM Oe30MaCHOCTH, YeTaHOBICHHLIM id MTTC. B sToM ciiydae HeoOXOnHMO
obecneynThb, 9YTOOBI TOKM, BO3HHKaOINKAE npu Bo3medcTBu K311, He mpoxoaunu ObI 110 NPOBOTHHKAM
(BKTIOYAS TIPOBOTHUKH 3alIHTHOTO 3a3eMIIeHHS), ODIIIM ¢ IPYTHM 00OpYTOBAHNEM, TIPHMEHIeMEIM TIPH
HCHBTAHHAX. 719 BHIIIOTHEHISA 9TOT0 TpeboBauud Tpu verpotictBa — M1 K311, yeTpolicTBO ¢BS3M/pasBsi3Ku
1 UTC gomkHE OHTE TOJKIIOUEHH K CHUCTEME 3allIITHOTO 3a3¢MIICHHA B oOOIMeil TOUKe, a HMEHHO, B
TOUKe TOAKITIOUEHNS TMPOROTHHUKA 3a3eMICHUS K 3aKUMY 3a3eMIeHHI YCTPOWCTBA CBA3HN/Pa3BI3Kd
(pucyHku 70—1406). HeoOxomumMo Takxke, 9ToOb OpU MOJKIIOYEHHOM K CUCTEMES 3alIHTHOTO 3a3¢MICHUS
kopryce M1" K311 Beixon M1 Obln He3a3eMIICHHBIM,

7.2 UTC

HTC gomkHO OHTE YCTAHOBIEHO H MOAKITIOUEHO K CETH 3ASKTPONNUTAHUSA H THHHIM YIIPABICHHS H
CUTHATH3AITHH B COOTBETCTBUH ¢ TexHHIecKOH JoKyMeHTareil Ha UTC. Paccrogame mexay MTTC 1 moORIMHA
MPOBOTAIIAMH IIpeIMETaMII (HAIPHMEP, CTCHAMH SKPAHHPOBAHHOTO IIOMCINCHI ), HCKITIOYAS IDTACTHHY 3a-
3eMIICHHUS, JODKHO COCTABIATDL He MeHee 0,5 M. Ienu siekrponmuTanid H BBOJa-BeiBoga M TC moIDKHBI OBITH
MOAKTIOUEHH K MEeKTPIUISCKO ceTH, THHUAM YTIpaBIeHId W CHTHATH3AITHN Yepes YCTPOHCTBO CRA3H/paz-
BA3KHI. B KadecTBe HCTOTHHKOB CHTHANOB, obecIeunBaoInux GyHKIMoHupoeanne MTTC, momycKaeTcd mpu-
MEHEHIE HMHTATOPOE.

st oc1alleHuS BIMSHUA [IOMEX Ha HCTOYHHKH CHTHAJIOB, IIPH HEOOXOMMMOCTH, IPAMCHSIOT (DIIBT-
PHL.

1IpHU UCHHTAHHUIX NCIOIL3YIOT CIUIOBBIC M CHTHANBHEIC KabenH, uMmepiuecd B cocrape UTC nmm
OpeTyCMOTPEeHHEE TeXHITUecKoH JokyMeHTarueil Ha M TC. TIpu orcyTerBun TpeOGOBaHMT K KAbeIaM IpHMe -
HAIOT HEKPaHUPOBAHHEIC KAa0EIH, IIPUTOIHEIC 110 YCIOBHAM IPOXOXICHHUA CHTHAIOB.,

VCTpoiicTBO CBA3I/Pas3BI3Ki JOKHO OHTEH coemuacHO ¢ MTC kabemem miHOLT 1 M.
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JIMHUH CBA3M (MepeTauH JAHHEIX) TOMKHE ORITh Noakmioue s K TC ¢ ncnonb3oBaHeM TIpeTHA3HA-
YeHHBIX U 3TOT0 Kadenel, MpeayCMOTPEHHEIX TEXHHYCCKON JoKyMeHTanue Ha MTC; ykazaHHbIe Kaben
OPOKIANLIBAIOT HAM, IDIACTIHOM 3a3eMICHUS ¢ IPHAMCHEHIEM M30NSIIHOHHLIX oImop TomuuHo 0,1 M Ha ammHe
He MeHee 1 M or ITC.

YacTtHHE TpeOOBAHUA MPH NCHHTAHUAX HACTONMLHBIX 11 HanoILHEX MTTC npuBedeHE HITKE.

a)lHactoasnanme HNTC

Hacronpubie TTC yeraHaBmMBaloT Ha JepeBIHHOM cToue BhicoToi 0,8 M. MTTC 1 kabenu J0KHEL ObITH
HM30JIAPOBAHH OT TJIACTHHEI 3a3eMIICHIS (IIPH ee MCMOIb30BAHIH ) H30NAIMHOHHON MPOKIIKON TOMIHHOM
0,5 . UTC, momkmiouaeMble K CHCTeMe 3alllUTHOTO 3a3eMIeHHd KadeleM RIeKTpOITUTAHU (HapuMep,
TEPMUHATH, MOHHUTOPH | T. JI.), JOTKHK OBITE 3a3¢MISHB ¢ MOMOIIBIO TIPOBOTHHKA, TTOTKITIOYAEMOTO K
3AKHAMY 3a3eMICHHA YCTPOHCTRA CBI3H,/PASBI3ZKIH.

CxeMa pabouero MecTa QId UCIIHTAHIN HACTONBHEX TC ¢ NCOOIB30BAHNEM MIACTHHH 3a3¢MICHHI
OpHBeIcHA HAa pPUCYHEE 5.

0) Hamonpruawme HUTC

1Ipu ncnone30BaHIHA ITIACTHHBL 3a3¢MIICHHAS HAaNONbHEE T T'C 1 kabenn TOIDKHEI OBITE W30JIMPOBAHEL OT
Hee H30AAIMOHHAON onopott TomiHAOH (0,1 = 0,01) M. M300g1oHHAA OMIOpa MOXeT ORITH BHITTOTHEHA U3
cyxoro gepeba. 1TC nopkHO OBITE MOMKIIIOYCHO K CHCTEME 3AIIHTHOTO 3a3¢MICHHS B COOTBETCTBHH ¢ TCXHH-
qeckoi gokymeHTanme Ha U TC. Kopnye TTC gomkeH OBITh HOJKIIOUEH K CUCTEME 3AIIUTHOTO 3a3¢ MIICHIS
OPOBOTHHKOM 3a3eMISHHI MUHHMAIBHOMH JTHHHBI, COMUHIIONMIM 3aXUM 3a3eMiuaeHud UTC ¢ 3axknuMoM Ha
IUTACTHHE 3a3¢MICHH.

HonomaurenbHoe 3azemicHue UTC He monyckaeTcs.

CxeMa pabodero MecTa I UCHBTaH| HanonbHEX U TC ¢ HCIIONb30BAHIEM IDIACTHHEL 333¢MIICHHS
[IPHBEICHA HA PUCYHKE 6.

7.3 YeTpoiicTRO cBA3H/PA3BAIKH

VeTpoicTBO CBSA3H/Pa3BA3KI TOMKHO OHITH pasMellieHo B HeTllocpeAcTeeHHOM Omizoctn oT UTC n
coemuHeHO ¢ TTC mpoBoTHUKAME JTHHOM 1 M. YCTpOHCTRO CBA3H,/PA3BA3IKH JOMKHO OBITE TIOAKMOUEHO K
IUTACTHHE 3a3¢MICHUA IIPOBOTHIKOM 3a3¢ MIEHIT MIHIMATLHOM TTHHEL.

HTC ucHbITLIBAIOT ¢ KabeaeM DICKTPOIUTAHKSA IMHOA 1 M. ECiIH JUIMHA Kadels NpeBbIIacT 1 M,
JONYCKACTCA M3NUIICK JIHHB Ka0eis pasMEliaTh B BUIE INIOCKOH KaTyIIK| AuaMerpoM 0,2 M Ha BHICOTE
0,1 M HaI IDIOCKOCTRIO 3a3¢MIICHHS.

HTC, cHaOXeHHBIE HECHEMHEIMHI KAaOeIIMH, HCIILITHIBAIOT ¢ HMEIOITHMICI KADSIIMH.

HTC, cHabxXeHHBIE CBeMHEIMHI KADeIIMI, IMEIOIIUMH pa3zbeMBL HA KOHIAX, ITPeIyCMOTPEHHEIMH TeX-
HHYCCKO JOKyMeHTAIUer Ha TC, HCIBITHIBAIOT ¢ KAOEIAMM, YKA3AHHBIMH B TCXHIYCCKOM TOKYMCHTALIHIL.
Ecm B rexanmdeckoi qokyMeHTanH Ha TC mpeaycMOTpeHO NMpUMeHEHHE KaOeIeH pasIndHOM JUIMHEL, ITPH-
MCHSIOT KaDelln MUHAMANBHOM JJIHHEI.

7.4 AI' K311

HI" K311 pasmemiaoT B HeIIOCPSACTBCHHOI OMI30CTH K YCTPOICTBY CBA3H/PA3BI3KH 1 COCAUHSAIOT ¢
HuM Kadenem guuHo 1 M. MT7 K311 coe AMHAIOT ¢ IACTHHOI 3a3eMICHHS B MecTe pacnonoxeHusa I nmm ¢
3AIMHTHEIM 3a3eMICHHEeM HUCITHITATENRHON TadopaTopii MPOBOTHUKOM MITHUMATEHO BO3MOXHOM MMUHHL. 1Ipn
posneficTeun K311 Ha TOPTH CBASH PYKOBOACTBYIOTCI MOJIOXEHUAIMH, NMPHBSASHHBIMH B 8.2.1 B).

8 MeToapl HCNBITAHAK

Hcnuerannd BKIIOYAIOT:

- IIPOBEPKY YCIOBHI HCIIBITAHUIA B UCIIBITATEIIBHOM NabopaTopum;

- IPeaIBAPUTEIBHYIO TIPOBEPKY KadecTBa (pyHKIHoHHpoBaHusa TC;

- TIPOBEICHIC UCTTRITAHHIL,

- OTIEHKY Pe3yIhTATOB HCIIHITAHMTIA.

8.1 YeiaoBHA HCNBITAHMIN B HCOBITATE/ILHOM J1a00paTOpHHI

UToOH MUHUMIT3HPOBATE BITASHIE OKPYXKAIONICH CPeTHl HA PEe3yTLTATH UCHHTAHII, HCITBITAHAS TOTK-
HHI OBITH [TPOBESACHH B KJIMMATHYCCKHX VCIIOBHUAX U B YCIIOBHSIX JICKTPOMATHUTHOM O0CTAHOBKH, YCTAHOBIIC -
HEIX B 8.1.1 m 8.1.2.

BllKauMaTHIeCcKHEe YCIOBHUYI

Henvimanus Ha coomeememeue mpeboeaHiam HACHORE0 CIAHOAPIA NPOGOOAIN NPLL HOPMARBHBIX KAk~
MAMUHECKUX YCAOBUAX!

- meMRepamype oKpyIcarouEeo 603dyxa (25 £ 10) °C;

- OMHOCUMERBHOIL eaddcHocnl 6030vxa 45— 80 %;
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- ammocheprom dasaenuu §4— 106,7 kila (630— 800 mm pm. cm.), ecau unbie mpebOBAHUA HE YCIMAHOGAE-
ot € cmandapmax na epynnst TC uan TC konrpemnozo euoa.

812Da1ekKTpoMarHuTHasd oO0DCcTaAaHOBKA

DIeKTpoMArHUTHAaA O0OCTAHOBKA B HCIILITATCILHOMH Na00paTopui HE JOJDKHA BIHMATH HA PE3VIIBTATH
WICTILITAHWIA.

3.2 IIpoeenenne HCOBTAHMHI

HcrierTanns IpoBOIAT B COOTBETCTBHH ¢ IIPOTPaMMON MCIBITAHHHA, IIPSIyCMATPHBAIIICH IPOBEPKY
kavectBa pyHKIHOHUpoBaHUSA MTTC. MTT'C MCHBITHIBAIOT B peXUMe (PYHKITHOHUPOBAHHS, TIPEIYCMOTPEHHOTO
B TEXHHYECKOH JoKyMeHTanuu Ha TC.,

IIporpamma mpoBeAcHHA HCIBITAHIH JODKHA YCTAHABTABATE:

- BU UICTIEITAHMUIA

- CTEIICHH XSCTKOCTH MCITRITAHMIA,

- mun MI' K311 1 3Ha9¢HUS BRIXOOZHOTO conpoTuBneHud M1 g HenbTaHMi KaXxI0ro BHIA;

- onsapHOcTE K311 (HeoOxomuMEr obe TTONSIpHOCTH);

- yucno Bo3aefcTeyommx K311;

- POAOIDKUTENLHOCTE HCITBITAHIM;

- noptel UTC, oanexairiye NCIHITAHUSIM,

- cxeMBI omaun K3TT («poBom—3eMita», «IPOBOT—TIPOBOIY, MEXTY KOPITyCAMI);

- nocueaoBarelbHOCTD HogaYn K311 na mopret TC,;

- (ha30BLIe YTIH TIOTAYH TIOMeXHI Ha TTOPTH MTeKTPOMUTAHUS (TOTLKO I8 omUHOIHEX K311);

- OPeJACTABUTEIbHBIC PeXKHMBI (pyHKIHOHIpoBaHKSA TTC;

- COCTAB BCIIOMOTATETEHOTO 000PYIOEAHN.

HcnuTaHng IpoBOIAT IPH HOMUHANBHBIX 3HAUCHUAX HATIPSKEHIT e KTPOITHUTAHIA 1 HOMHHATBHEIX
ypoBHX nogapacMblx Ha TTC curnanos. Ha pabodyem MecTe 11 HCIBITAHKN Hepel nogadeii K311 npoBonsar
IpeIBAPUTSIIBHYIO IIPOBSPKY KadecTBa QyHKIUoHupopanusa MTC.

Tlepen npoBeaecHAESM HCIBITAHMI OpoBepaioT xapakTepucTkH M1 K311 mmg momrsepxIeHUI HX COOT-
BETCTBHI TPeOOBAHISAM, YCTAHORICHHBIM B 6.1. HcnbiTaTe)lbHOE HALPSDKEHIE TOJAIOT ocle yeranosku MTC
B COOTBETCTBUH C 7.2.

HcnueTanusg ocyIecTBASIOT B COOTBETCTBUHI ¢O cTaHAAPTOM Ha TC KOHKPETHOTO BHIA WIH, IIPH eT0
OTCYTCTBIH, ¢ TeXHHUISCKON ToKyMeHTaITHeH Ha TC, B KOTOPHX TOJDKHO OHITh perIaMeHTHPOBAHO MPHMeHE -
HHE OMWHOYHBIX MM nopropsomuxces K311, win noMex oO0ouX BUIOB OTHOBpeMeHHO. He momyckaercs
nomada K311 mpH cTeneHAX XKeCTKOCTH HCIIBITAHH, YACTOTE MMOBTOPSHUS IIOMEX H 3HAYCHUAX BEIXOTHOTO
conpotusieHna WUT K311 Gonpiux, 9eM YCTAHOBICHHEE B cTaHIapTe Ha TC KOHKpeTHOrO BUAA HWIH B
TeXHUYECKON JOKyMeHTauu Ha TC.

A)McnouTanumgd OpHU MoTade MOMCXH IO CXCEMC «<IPOBOJ— 3¢ MII»

HcnbiTatenbHOE HaNpsSKeHHe MOTA0T ¢ HCTIONB30BAHHEM YCTPOHCTRA CBA3H/PA3BIIKN MEXTY KXo
nenwio UTC 1 3alUTHREM 3a3emiaeHHeM. OauH 13 saxumMop NI K311 noakmodaioT K 3alllITHOMY 3a3eMIIe-
HUIO (MnacTiHe 3azemiaeHus). JApyroii zaxum NI K3IT momkeH OHTE IOAKIIOUeH OMUHOYHBIM TIPOBOTHUKOM
KO BCEM BXOMHBIM 3aXHMAaM YCTPOHCTBA CBA3H/PAa3BI3KH, KOTOPEIE ODKHE OBITH COSTMHEHBI MeXKmy co0OI.

Ecmi nerm UTC, nogpepracMble HCHBITAHUSAM, HMEIOT O0JICe IBYX 3a:KUMOB, HCIILITATEIILHOS HANIPS -
KeHHe MPURIATHRAIOT OTHOBPEMEHHO MEXTY BCEMH 3a0KMMAaMHU eI W 3alllUTHEIM 3a3eMIIeHHeM (TTACTHHOM
3a3eMIIeHIS).

1IpuMeprl IpUMEHEHHUA 2THX TPeOOBAHMI TS pastnaHbLx 1opToB M TC mpuBeacHE HA EpeYNCICHHBIX
HILKE PHCYHKAX:

- PHCYHOK 7 — JJI TTIOPTA SNEKTPONUTAHHS TepeMeHHOT0/TIOCTOTHHOTO ToKa (omHOopazHAd DIeKTPH-
gecKas ceTh, IoTada MOMeXH 10 CXeMe «[TPOBOT—3eMIIS» );

- PUCYHOK 8§ — I MOpTa DICKTPOIHTAHUS IICPSMEHHOTO ToKa (TpexdasHasg 2JIeKTPHICCKAd CeTh,
osaga MOMeXH TI0 cXeMe «TIPOBOT—3eMII»);

- PHCYHOK 9 — 715 TIOPTa BROAA-BRIBOJA [OTHA TWHUIA YIPaBIeHUs (CHTHATTH3AIINH ), TTo1a4da TTOMEXH
10 CXEME «IPOBOI—3CMIISI»|;

- pucyHOK 10 — 1 mopTa BBOAA-BHIBOIA [TpyNMa TMHUHI yIpaplicHHA (CUTHATH3AIHUN) ¢ OOIHAM
OOpAaTHHEIM ITPOBOTHUKOM, TIOJAYA ITOMEXH IO CXeMe «IIPOBOI—3eMIT»].

Kaxknpiii pucyHOK COOEPKHMT CXEMBI PalO4MX MECT UM MCIBITAHWI ¢ HCIIONB30BAHHEM ILIACTHHEI
3a3cMICHIA (PHCYHEH 7a, 8a, 9a 1 10a) H ¢ HCIOIb30BaHUCM IIPOBOTHUKOB 3a3¢MICHUA (PHUCYHKH 70, 80,
96 11 100) COOTBETCTBEHHO.
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O) McmupTaHUg IOIPpH HMoAade HMOMCXH IO CXCMC «<IPOBOX—IPOBOI»

HcnuraTenbHOS HaTIpSKeHHUE TTOTAIOT ¢ UCTTONh30BaHHEM YCTPOHCTRA CBA3H/PA3BI3KI MEXTY 3aKHAMAa-
M UTC (uckarouas saocum 3aiuumnoeo 3a3emaeniis) 19 KAXT0H NPEICTABUTENBHON KOMOWHATIIMHN 32K UMOB.
Brixomanie saxuMel M K311 70KHBI OBITE He3a3eMIe HHBEIMH.

1puMepsl IpEUMeHEHHU 3THX TpeOOBAHUH M4 pasmimaHbX moptos HTC mpHBegeHE HA HepeIHCICHHBIX
HILKE PHCYHKAX:

- pucyHOK 11 — I opTa SIeKTPOITHTAHASA TIepeMeHHOTO,/TIOCTOSTHHOTO TOKA (0gHoda3Had 3IIeKTpH-
9eCKad CeTh, II0AAYa TOMCXH TI0 CXCMC «IIPOBOI—IIPOBOIS );

- PUCYHOK 12 — s mopTa SIeKTPOITHTAHNS TlepeMeHHOTo ToKa (TpexdaszHad aleKTpuiecKad ceTh,
[oJA49a IMMOMEXH IT0 CXCMT «IIPOBOI—IPOBOI»);

- pUCYHOK 13 — 1714 TIopTa BROAA,/BHIBOMA [0HA TUHHS VIPAaBIeHUS (CUTHANM3AIINH), TIOAATA TTOMEXH
10 CXCME  «IIPOBOI—IIPOBOI» |;

- pUCYHOK 14 — s mopTa BROAA-BHIBOJA [TpyNNa TWHUHN YIpapleHHa (CUTHATH3AITHN) ¢ OOIHM
OOpaTHEIM IIPOBOTHUKOM, IIOAAYA IIOMEXH 10 CXEME «IIPOBOI—IIPOBOIY].

KaxnpIft pHCYHOK COAEPXUT CXeMEl pabodInx MecCT I HCIBETAHUN ¢ UCHOIL30BAHHEM ILTACTHHE
3azemMIleHUA (pHUcyHKH 11a, 12a, 13a 1 14a) B ¢ HCNOTL30BaHWEM MPOBOTHUKOB 3a3eMIIcHHAS (pACYHEN 110,
120, 130 u 146) cOOTBETCTBEHHO.

Ecm Bexon 1" K311 3a3eMilcH Ha KOPIIyC, IPHMEHIIOT CICIYIONIHE IIpaBUIIA;

- anekTponuraiie VT K311, UTC u m3MepHUTe TRHEIX PHOOPOR (HaTipuMep, ocIiiorpada, moTKIio-
9CHHOTO K BRIXOTHEIM 3a0kuMaM H'TC) ocyIecTBISIOT ¢ HCHOIB30BaHICM H30IUPYIONICTo TpaHcdopMaTopa
¢ MePEXOIHON eMKOCTEIO He Ooitee 10 nd;

- UI" K311 ycragapnmBaloT Ha ASPeBIHHOM CTONE (HIIH CTOJIC M3 IPYTOTO HSMPOBOASIICTO MATCPIIANA)
BeIcOTOMH 0,8 M;

- T K311 He TOTKTIOUAIOT K CHCTEME 3aIllMTHOTO 3a3eMICHHUA IIPH OTHOBPEMeHHOM NPHHATHH Mep
DI NCKIMIOUCHAA IPHKOCHOBSHHI IIepcoHana K T,

Vemosnd npoeeaeHIG HenbITaHuil opn togade K311 #a MTC o cxemMe «IpoBOT—OPOBOT» ¢ HCIOTb30-
BanneM WI' K311, BuIXOO KOTOPOrO 3a3eMIcH, HpUBSAcHB Ha pucyHKe 13, Fom MI K311 npumMensercsa
TAKIM 00pa3zoM, 0co00e BHIMAHHE JODKHO OBITh VASTCHO 00eCIIeUeHIIO OS30IACHOCTH.

Henvmanua TC, 2aexmponumanue KOMOpsix MONCER OCYIECIEAAMBCE 0m 00HODASHOU 06YXNPOGOHOT
cemi, APOGOGAm Npu RO0A4e HOMEX HO CXeMe «APOGo0—HNpocoO».

Henvmanua TC, 2aeKmponumaniie KOMOPX MONCEM OCYHIECINGAZMBCA O OOHOMDAIHONI MPEXnPOGOOHOT
cemii, RPOGOCIM NPLt ROOAYE ROMEXTL 10 CXEME «APOBOO—RPOGOT? i «IIPOGOO—3eMAR>.

Henvmanua TC, anexmponumanie Komopuix OCYULECHBAAEMCE OM MPexthasHol MpexnposodHoil Uil ve-
MBIPEXHPOGOOHOL Ceml, NPOGOGsIM NP HOOAHE ROMEXiL IO CXEME <APOGOC—HHPOGOOS

Henvmanua TC, anexmponumaniie KOMoOpsix OCYWECIBAIENICa 0m mpexghasHol namunpoeoonol cemu,
APOGOOsIIN APl HOOAHE HOMEXI HO CXEME <HPOGOO—NPOGOCH It «HPOGOO—3eMAsL>,

821IlpoBemeHue HCHObLTAaHHI Ha YCTOHYHBOCTDL K OJIHHOY-
HuM K3II

Ha WUTC gomkHo OHITH momgaHo He MeHee MATH K311 momoXHTeNnHOI MOISIPHOCTH M He MEHee
naru K311 otputiaTe IEHON OIAPHOCTH IPH MUHIMANEHOM HHTEPBAIC MEXKTY BO3ICHCTBIAMH, paBHOM 1 C.
YHcno BO3MEHCTBHI M MHTEPBAT MEXIY HAMHM 3aBHCAT OT BRIXOTHOTO conpoTHriIeHud T K311 u mpume-
HAeMbX B TTC 1 BcrioMorarenbHOM 00OPYTOBAHHHU CPCICTB 3a1UTEL OT HMITYJIBCHBIX TIOMCX.

B TexangecKkoii JokymMeHTAITHHA Ha TC TOJDKHEI OLITEH ONpe/IelieHbl 3HAYCHHIS BEIXOAHOTO COIIPOTHBIIC HHAS
I K311 mng pazmmuabix noproB MTC 1 uaTepBan Mexay po3acicreuamMu K311,

Hurepran Mexay posaeficTerasaMu K311 1omkeH cOCTABIITh:

- 10 ¢ — an8 ucnbITaHuA IIPH BRIXOTHOM corporuiacHuu W1 K311 12 Owm;

- 6 ¢ — 19 UCOBITAHUH TIPH BHIXOAHOM compotubaeHuH T K311 30 Om;

-1 ¢ — ang HCObITAHHKE OPpH BRIXOTHOM colporubicHur HIT K311 200 Oum.

CpeeHIA 0 MAKCUMANBHOIM JacToTe MoBTopeHHTI K311 mpuBedeHH B IPUIOXEHHHA A, pasmer A.l.

JpyrHre yKazaHHA JOMXHE OHTE MPHBSISHH B cTaHAAPTaX Ha TC KOHKPETHOTO BUIA HIN B TeXHUIEC-
KoM gokymeHTariun Ha TC.
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Buixodnoe conpomueaenue HI K311, koauvwecmeo eozdeiicmeunii K3IT, unmepear mexcdy eozdelicmeusmi,
yaCMoma NOGMOPERLE HOMEX U ROPAOOK cunxporuzayun K3IT no omuolsenuro K yacmome cemi Gonxchbl Obims
yrazaus: 6 cmandapmax va TC konkpemnoeo euda 1 6 mexunudeckoii doxymenmayuu #a 1C.

A)McnonuTanugd OpH MoTade MOMCSX Ha MOPTH DIACKTPONHUTAHHA

HcnpiTarenbHOE HATIPSKEHHE TIOJAI0T ¢ HCITOML30BAHHEM YCTPOTCTB CBA3H,/Pa3sBI3KH.

BrxonHoe conpotusienne NI K311 10KHO cOCTABIITE:

- 1ipH ucnhTaHNax UTC, mogKmoIaeMEIX HETIOCPEACTBEHHO K TTIABHOMY 3MeKTpHIecKoMY dumepy, —
12 Om;

- npu ucneTanusax MTC, momkmodacMBIX K BICKTPHYICCKON CETH ¢ OMOIIBIO IITEIICEIbHOM PO3ET-
kn, — 30 Om.

O)McnmHMTaHuWg TMpH TModade MoMeX Ha MOPTH BBOJAa-BHBOTA

HcnrrarenbHOS HAIPSOKeHUE MTOMAI0T ¢ UCTIOML30BAHUEM YCTPOHCTE CBI3M/Pa3BI3KU, TOIXOAAIIHX 10
VCIOBHAM MPOXOXICHUS cHrHANOB K moptaM MTC. Eciu yeTpolicTBO ¢BA3H/Pa3BI3Ki CHITKACT YPOBCHD
CHTHAJA, IPHMCHAIOT MCTO, YCTAHOBICHHLIN B 8.2.1B). Bexommoe conporusneaue M1 K311 momkHo cocTas-
1g91h 200 OM, ecIH TIpH UCTIHITAHUAX He IPUMEHIIOT 3aIllHTHEIEC VCTPOHCcTEA HIH (ODIIIBTPH B e CHTHATA;
OpH UX IpUMeHeHUH BEIXOTHOS conipoTuriIeHue NI K311 momkxHo cocTapnars 12 mwin 30 OM.

PasnugHbic 3HaY¢HUSA BHIXOAHOTO conporusicHusg T K311 BoIOHpaloT TakuM 00pa3oM, YTOOBI HCIIEI-
TaTelbHOS HANpMKeHHS Ha 3axuMax MTC B yCIOBHAX HArPY3KH He YMEHBIIANOCH Oolee yeM Ha 50 % B
CpaBHECHHH ¢ HAMPSCKCHUEM, IIPSAYCMOTPSHHBIM YCTAHOBICHHOMH CTENCHBIO XKSCTEOCTH HCIIRITAHHIA.

B)UcTHTAaHUA TpH TMogadye MoOMeX HAa TMOPTH CBA3IHU

Hcnbrtanusa mpu nogave moMex Ha MopTH csazn T C ¢ uenonb3oBaHHeM YCTPOHCTE CRA3M,/PazBA3KH
MOTYT IPHBSCTH (TIPH 3HAYUTCIILHBIX CKOPOCTSIX 00MCHA TaHHEIMI ) K CHIDKCHHIO YPOBHS CHTHANOB. Ecim 210
HMeeT MECTO, UCITHITATEIIBHOS HAIPSKCHUE IOLKHO OBIThH ITOMAHO MEXIY KOPIYCAMH B3aHMOCBS3aHHBIX
TC (MTC 1 u UTC 2), Kak noka3aHo Ha pucyHKe 16. BrixomgHoe conpotupieHue UI° K311 moaxHO B 3TOM
CITydae COCTABIATE 12 OM.

IIpu ucnonp3cEaHUN Kabeneil, sKpaH KOTOPHIX 3a3¢MISSTCA Ha OTHOM KOHIIe Kabend, He3a3eMICHHBIA
KOHSI[ PKpaHa JOoJDKeH OBITh HoaxiIodeH K kopiycy M TC depes KoHgeHCATOp CBA3H eMKOCThIO 0,5 MKD.
CranmapTHast JTHHA Ka0cIcH IpU NPOBSACHUH HCIIBITAHUI TAKOTO POIA JOKHA COCTABNATE 10 M. CHrHaNb-
HBIe KaOeIi MOJKITI0TAIOT B COOTBETCTBHH ¢ TeXHIUUYeCKOH JoKyMeHTaInuel Ha TTC, B TOM 4HCIe B 9aCTH
OpUMeHESHHUI Mep 3aIllUTH OT TTOMEX.

Ecxu ITC 1 npeacrapisieT cOO0H BCIOMOTaTe)IbHOE 000PYIOBAHUS (MMITATOP), IIPSABAPUTEILHO IIPO-
BEPAIOT YCTOHYMBOCTE HMUTATOPA K BO3ICHCTBHIO IToMeX. 11pH HemocTaTOYHOT IIOMEX0OYCTOHMYUBOCTH HMHATA -
TOpa M OTCYTCTBUH BO3MOXHOCTEH MOBHIIICHHS eT0 ITOMEXOYCTOMIMBOCTH HCOBITAHHUS OCYIIECCTBISIOT C
LENBIO IIOATBESPKACHIA CISIYIONTHX XapakKTepHUCcTHK GyHKIuoHuposanusa UTC;

- IIOPT CBSA3H IIPH UCTIBITAHUSIX HE [TOBPEKIACTCS;

- CBSI3b HAPYINASTCS TOMBKO B TeUSHIE BpeMeHH BO3ISHCTRUSA UCITHITATEIEHOTO HATIPSDKC HIA,

- KauecTBo (pyHKIHoHHpoeaHud M TC mpH BHMOMHeHUN (QYHKITHII, He OTHOCANIHXCI K CBA3M, HE
YXVIIIACTCH.

822IIpoBedeHHe HUCHNHTAHUN Ha YCTOHIYHBOCTE K MHNOBTOpPIIO-
mumca K3II

HcnerTanusa IpoBoadaT, Kak IPABHIO, NpH YacToTax Koiebanuii 100 kIt u 1 MIT.

HcnuTaTensHOe HANIPSKeHNe 00enx NOoNIpHOCTe MOJAI0T HAa TTOPTH AICKTPONUTAHNSA, BEOTA-BHIBOIA
u ¢Bs13u TT'C B coorBeTCTBHH ¢ TpeOoBaHIAMH crangapTra Ha TC KOHKpeTHOro BUgA. 1loMexH He CHHXPOHH3H -
pYIOT ¢ YacToTol ceTi. IIpogomxurenbHoCTh BosacicTeug K311 gomxua ObITh He McHE 2 ¢. MHTepBal MeXIy
JBYMS MOCISTOBATENFHHEIMH UCIBEITAHIAMH JODKEH COCTABIATE He MeHee 1 ¢.

B cooTBeTcTBHH ¢ TpeOOBAaHHAMHU cTaHAAPTA Ha TC KOHKPETHOTO BHAA MOIYT ORITH MPOB&Ac HEI UCTIBITA-
aug TC nopu gactore konebanuii ot 30 k111 o 10 MT'11 11 TpodoKUTe TBHOCTH HCIILITAHMI, OTIHYAIOIIeHCA
OT VEa3aHHOII BeILIe. B smom cryyae wacmoma rnoemopenus K311 Goaxcra 6wms pasra wacmome KoreOaQRu
& iy, ymroxcenrolt Ha 0,4 (ca. 6.1.2). J)ia HCOBITAaHUI TAKOTO poda MOTYT OBITH HeoOXOINMBI CIICITHAIIBHEIS
HT K3II n ycTpoiicTBa cBA31/paspsa3k. CeedeHNT 00 yKa3aHHBIX CpelcTBAX MCIKITAHWI JOMTKHE ORIThH
OTpAXeHH B IporpaMmMe HUCITHITAHMIII.

Hacmoma rorebanuit, npodorxcumenvhocms eozoetcmens K3II u unmepeanr mexcoy eosdelicmeuamiu
donchs Ouimb yeazaus ¢ emandapmax va 1T'C kKonxpemnoeo euda u mexnuueckoi doxymenmauni va 1'C.
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9 Pe3yabTaThl HCIIBITAHUHA H MPOTOKOJ HCHBITAHHMIM

JaHHEI pa3aen onpeaciscT IOPAIOK OHCHKH PE3yIIbTATOB HCIILITAHMI H HOATOTOBKH MPOTOKOJIA HC-
ITHITAHII, OTHOCSIIIXCI K HACTOSIIIEMY CTaHTIAPTY.

Muoroobpasue u pazianung TC 1 cHeTeM, TOMICKALMX UCIIBITAHIAM, 3aTPYIHIIOT YCTAHOBICHHE Pe-
3yIeTatoB Bo3aeiicTENa K311 Ha TC U cHCTeMEL.

PesynbraTel HCOBITAHHAI TOKHEI ORITh KIACCH(OHIINPOBAHH HA OCHOBE CIICAYIOIINX KPHTCPHCB Kadc -
cTBa GyHKuHoHUpoBaHud M TC, eclii MHBIC TpeOOBaHH HE VCTAHOBJICHEL B CTAHIAPTAX HA T'C KOHKPETHOTO
BHJIA IJIM B TEXHHYCCKOI JoKyMeHTaImm Ha TC:

- A — HOpManbHOe (PYHKITHOHHUPOBAHHE B COOTBETCTEBHH ¢ TeXHIIeCKOH JoKyMeHTaIHel Ha TC KOoHK-
peTHOTO BIIA,

- B — BpeMeHHOe yXymIlIeHNe KadecTBa (PYHKIIMOHUPOBAHNS WIH TIPEeKpallie e BHITONMHEHHUS YCTAHOB-
e HHOM (DYHKITHH ¢ TIOCNIEIYIOIHM BOCCTAHOBIEHAEM HOPMANLHOTO (DYHKITHOHHMPOBAHHUI, OCYIIECTBIITe MBIM
0c3 BMEIIATEILCTBA OIICPaTopa;

- C — BpeMeHHOE YXY/IIICHHE KadecTBa (GYHKIIMOHHPOBAHKS WIH [PEKPAIlCHHUE BHITOIHEHUS YCTAHOB-
JIEHHON (DYHKITHHI, KOTOPBIE TPEOYIOT BMEIIATEIIBCTBA OIICPATOPA IWIH IIEPE3allyCKa CHCTEME,

- J — yxymmieHne KadecTBa (PYHKIIMOHHPOBAHHS W MPEKpallleHHe BHIIONMHEHUS YCTAHOBIEHHOM
(OYHEIIHH, KOTOPEIC HC IMOMICKAT BOCCTAHOBICHHMIO H3-3a IMOBPCKICHIT 000PYIOBAHHS (KOMIIOHCHTOB),
HapVIIIeHHS IPOrpaMMHOTO 00eCIIede HIA W TOTEPH JAHHEIX.

HTC He TOMKHO CTAHOBUTLCS OIACHBIM ITH HEHAJEKHBEIM B Pe3yIbTaTe BO3AcHCTBIA IIOMEX BHIOB,
perIaMeHTUPOBAHHKBIX B HACTOdIIeM cTaHzapre. OCHOBHOE TIPABIIO IS IPI3HAHUS Pe3yILTATOB UCIIBITAHMI
MOJIOXKUTEILHBIMHE 3aKmiodaeTeda B ToM, 4To MTC 10IpKHO OBITh YCTOHYMBO K IIOMEXE JJIS BCEX IICPHOIOB
BO3ACHCTBHS IIOMEX H 110 OKOHYAHHH HCIINTAHIH JOJDKHO YIOBJICTBOPITH (DYHKITHOHAILHEIM TPCOOBAHIIAM,
YCTAHOBICHHBIM B TexHHYeCKOM JoKyMeHTAaH|A HA MTTC, HegkoTophie 3 @deKThl BO3ICHCTBUS IOMEX MOL'YT
OBITh YCTAHOBIICHH B TEXHHYCCKOH JoKyMcHTaIMHA Ha MTC Kak He3HAYHTEIIBHEIC H, CIICAOBATCILHO, IPHCM-
TeMEIE.

IIpoTOKOI HCIHTAHMIL TODKEH BKIIOYATH VCIOBHS HCIIRITAHMI M PE3YIETATH HCITRITAHHIT,
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U
100 % —
90 % 1
T
10 %
PN
T t
fet—
60 %

T, — Bpema Hapacranwd (0,5 MEC A HaPAKEHHAA B pe-
KITME XOJIOCTOTO X073, | MKC [JIf TOKa B peXkrMe KOPOT-
KOr0 3aMBIKarms); T — mepron xomeGamrmi (10 MKc)

Pucymok 1 — Tunosaa dopma omuroanoit K311 (na-

CH
U — HCTOYHWK  BBICOKOTO HAPsTKEH S R, — sapagubii
pesucrop; C, — HAKONUTENBHBIH — KoHfgeHcatop;  II, — BBICOKO-
BOJIBTHBIA ~ Kmt0Y; L — MHAYKTHBHOCTH KoNebaTeqbHOTO KOHTYPA;

qu — pesucrop QHIBTpa; Cq) — KoHgeHcarop ¢mibrpa; R, — pesm-
crop 12 Om; R_, — pesmcrop 30 Om; R, — pesmcrop 200 Om;
IT, — cemexrop BEXOmHOTO comporuereHud; R, R, — pesncropsr

TIPSKEHUE B PEXKHMME XOMOCTOTO XOIA W TOK B PEXKI-
M€ KOPOTKOI0 3AMBKAHIA)

genuTend Hanpscxerid; CH — curHan mis Habmome M

Pucymok 2 — Crpykrypuas cxema U ommrounnix K311

100 %
90 %—1—

10 %

T

—

T, — BpeMs HapacTaHIA HapsokeHnda (75 He), T — mepron kooe-
Oamri (10 Mxc gns vacroter 0,1 MITI, | MKC D18 4YacTOTHL
1 MTI'tr)

Pucymok 3 — Tunosas ¢opma nosropsionuxes K311

12

Sl
<
Sl

Ry n L Rgn

GH

U — HCTOYHMK BBICOKOTO HANPTkeHHA; R, — 3apamuerit
pesucrop; C, — HAKOMHTeMBHBI KoHAeHcaTop; 11 — BEI-
COKOBONBTHBIA — Kmoy; I, — MHIYKTHBHOCTD KoJebareib-
HOTO KOHTYPA; Lq) — HHAYKTHBHOCTh QHIBTPA; Rq: — pe-
3UcTOp pHIBTpa; Cq) — KoHfeHcaTop dmmbtpa; R — pe-
3VCTOP BRIXOMHOTO comlpotnBienus; R, R, — peswcro-
peI genutend Hanpsxenus, CH — curHan gus Habmome-
HUS

Pucynok 4 — Crpykrypuas cxema M1 noeropsmo-
muxes K3T1
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IIpumeganue — IIpoBodHEKH 323eMICHHA JOTKHE OBITE TAKHMH KOPOTKHAMH, KAK IPAKTHICCKH
JOCTHHKIMO

I3 — mmHa 3aMUTHOrO 3a3eMIEHIA; D — K CeTH anekTpormranns, I1, — mopr BBoga-emoga; II, — mopr cBssm;
I1, — mopr =nekrpormTanms; C — K NCTOYHMKY chrHanor; [Ip3 — npopogark 3asemnervs; 113 — romacTrHa 3asem-

nermst; YCP — yerpoiicTBO cBstsr/passaskit; [1 — H30/MInioHHas IIpoKiagka

Pucymok 5 — Cxema pabogero MecTa A MCITHRTAHU HACTONLHBIX TC ¢ UCTONL30BAHUEM TUTACTUHEL 34—
3EMITEHU

nTC
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) L

YCP ,C YCP
ur Ny Ny Ny o 3
olo
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m] [m ‘n A g_ o
p3 Mp3 1m M Np3
Tm 0 fp3 n3
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=

IIpumewsanue— IIpOBONHNUKN 3336 MICHHUA NOMKHE OBITh TAKMMU KOPOTKUMH, KAK IIPAKTHIECKH
JOCTHHKUMO

I3 — nmia 3aIMMTHOTe 3a3eMICHI; B — K ceTn SaeKrpormranes; 1, — mopr BBoga-BemBona; I, — mopr cBssH;
II, — mopr snexrpormraniet, C — K HCTOYHHKY CHTHaNOB; 1Ip3 — mposomimk 3azemueri, 113 — roracrema 3asem-
nernrt; YVCP — yeTpofcTBO CBS3K/pasBaski; O — HM30MAIMONEAS OIIopa

Pucynok 6 — Cxema pabouero mecra aus HCIETaHHE HamoneHeX TC ¢ HCIOIB30BAHHEM IUIACTHHBL 34-
3eMIICHH
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Mnactuvha
= 3azeMnNeH s

YCTPORCTBO cBA3N/Pa3BA3KK

| T
- > O O
CeTb nuTaHus I —L
N |
nepeMeHHoro S — & o uTe
(nocToAHHOrO) - L
TOKa PE T T 1 3
- - Ao Ty
MnactyHa MnacTyna
= 3a3eMNeHMs = 3a3eMIeHus

L — dasueni npoeoa; N — He#TpandbHe rposod; PE — 3ampTHOe 3a3eMieHHe

Pucyrok 72 — Cxema paboIero MecTa ¢ IDTACTHHOH 3a3¢MiIeHuA (CM. 7.1.1)

nr
YCTPOACTEO CBA3N/pa3BA3KW
)_

L o I 1 £ O
CeTb NUTaHUA I +
nepemerHare _N A P
{nocTosHHOrO) h i R B —i— nTC

TE - pE TT

1

Pucyrnok 70 — Cxema pabovero MecTa ¢ MpPOBOIHHKAMH 3a3¢MICHHA (CM. 7.1.2)

Pucyrok 7 — Hconranus py BO3OSHCTBHE HA [IOPT IEKTPOIHTAHHA IIEPSMEHHOIO/II0CTO-
AHHOTO TOKA (OmHOMASHAA PNEKTPHICCKAS CETh, IIONATA IIOMEXH II0 CXEME <«IIPOBOA—3SMIISA»)
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el TTTT
_I_ MNnacTtrka MnacTuHa
= 3a3eMIIEHWUA = 3a3eMNeHNA

L, L, L, — dasmuere mpoBoma

Pucyrnok 8a — Cxema pabogero MecTta ¢ IIacTHHOHR 3a3emmnenns (eu. 7.1.1)
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Pucyrox 86 — Cxema padbouero Mecra ¢ IMpOBOTHMKAMHE 3a3eMiIeHusa (eMm. 7.1.2)

Pucymoxk 8§ — HMenbitanua npu BO3ACHCTBHHE HA TTOPT DISKTPOTHTAHMS TIEPeMEHHOTO TOKA (TPex-
(ha3HAA IAEKTPHUICCKAS CETh, TONAYA TIOMEXH MO CXeME «ITPOBOI— 3EMITST» )
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YcrpoicTeo
Uctounmk  C pa3ssaaku E

cUrHanos ———
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| MNnactuHa MnactuHa
= 3a3eMINeHWA = zaleMneHus

nTC
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C — mopgava curHanoB; YO — ycTpo#cTBO CBSA3H

Pucyrok 9a — Cxema pabodero MecTa ¢ InacTHHON 3a3emieHus (eM. 7.1.1)

ur
YeTpohcTeO
) cBsan/pasBsAzkn
c o ___ veva | ]
yc‘TpnﬁCTB(E I
Hotourmk € pazBAaK
CMrHanoe - ._...9 nTC
PE |

Pucynox 96 — Cxema paboduero Mecta ¢ NPOBOAHHKAMH 3a3eMJICHHA
(e 7.1.2)

Pucymok 9 — Mcennitanusa mpy BO3ASHCTBHH HA TTOPT BBOMA-BHBOMA [0qHa

TUHUA YIPABICHUA (CUTHATH3AINH), TONAYA TOMEXH IO CXEME «TIPOBOI—
3EMIIS> |
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= 333eMNEeHUA = 3a3eMneHus

Pucynok 10a — Cxema padogero Mecta ¢ miacTiHoOH 3asemMueHus (eM. 7.1.1)
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| =

YeTpoiicTBO CBRAM/PA3BRAIKM

YayGYaya
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HeTouHmk c ¢
CUIHAIOB c YCTPORCTBO
OBumii obpatHLId pasBAski ¢ MTC
NPOBOOHNK
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Prucymok 106 — Cxema pabogero MecTa ¢ IpPOBOIHHKAMH 3a3eMuIerns (eM. 7.1.2)
Pucyrok 10 — HUcnrrrarus npu BO3AEUCTBUN HA TTOPT BBOAA-BHIBOAA [TPYIITIA TUHUAH

VIIPABICHHA (CHTHANH3AIIAN) C OOITHM OOPATHHM IIPOBONHHKOM, ITOOATA IIOMEXH 110
CXEME <IIPOBOI—3EMIIT> |
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= 3a3€MNEHns = 3aseMneHus

Pucymok 11a — Cxema pabogero Mecta ¢ mIacTHHOH 3aszemmenusa (em. 7.1.1)

mr
YCTPOACTBO CBA3M/Pa3BA3KM
 S—
L O S T O
CeTk NUTaHuA +
nepemenHoro _N L — A
{nocToAHHOIO) T A L T UTC
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|

Pucymok 116 — Cxema padodero MecTa ¢ TPOBOIHUKAMH 3a3eMICHMA (CM. 7.1.2)
Pucymoxk 11 — Henurranus npu BO3ASHCTBUN HA TIOPT SMEKTPOTTHTAHNS TTEPEMEHHOTO/TTOCTO-

AHHOTO TOKA (0aH0MAa3HAS PIEKTPHILCKAT CeTh, TONAYa TOMEXH TI0 CXEME <IPOBOA—IIPO-
BOII»)
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Pucynok 12a — Cxema padodero MecTa ¢ IIACTHHOM 3a3emueHmsa (eM. 7.1.1)
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Pucymok 120 — CxemMa pabouero Mecta ¢ IpOBOTHUKAMHY 3a3eMaIcHNS (eM. 7.1.2)

Pucynox 12 — HMcnwiTanug TpH BO3AEHCTBUN HA TIOPT DJIEKTPOTHTAHUS TEPESMEHHOTO TOKA
(TpexdasHas PNeKTPHUISCKAS CeTh, TOAAYA TIOMEXH MO CXeMe «IIPOBOA—TIIPOBOI»)
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"= 3asemMneHvAa

Pucyrok 13a — Cxema pabodero MecTa ¢ 3a3eMIAIINICH macTHHOH (eM. 7.1.1)
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Pucyrnok 130 — Cxema padodero Mecta ¢ TPOBONHWKAMH  3a3¢MIICHUS

(cm. 7.1.2)

Pucynok 13 — HMcneranua 1pu BO3ACHCTBHM HA IIOPT BBOJA-BEIBOAA
[omma muHEA yrpaBnenns (CHTHANKM3AITHH), TTOJAYa MOMEXH TIO CXEME «TTPO-
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Pucyrok 14a — Cxema paboIero MecTa ¢ IIACTHHON 3a3emMueHnd (CM. 7.1.1)
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Pucynok 140 — Cxema padodero MeCTa ¢ IPOBOOHHKAMHE 3a3eMICHHUA (CM. 7.1.2)

Pucymox 14 — Menwitanisa npu BO3ASHCTBUH HA MTOPT BBOAA-BRIBOAA [TPYTINA THHWH yTIpaBIE-
HHA (CUTHATH3AINH) ¢ OOIMIUM OOPATHHM TPOBOJHUKOM, TIONAYA TTOMEXH TI0 CXEME «IIPO-
BOA—TIPOBOI> |
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I3 — mHHa 3aIATHOTC 3a3eMICHHA, D — K ceTH »aekTpormranms; 1, — mopr Beoma-eeiBoma; I, — mopr arerTpormra-
nupe; [1, — mopr casm; C — K mcrounmKy curHanoB, IIp3 — nposomamk 3asemuennd; 13 — mmactmHa 3asemueHws;
VCP — yCTpORCTBO CBA3H/pasBasid; O — m3omarmioHHas omopa; T — mzomipyionml TpancdopmMaTop

Pucynok 15 — Yenopus HCOETAHUHA IPU MOJATE TOMEXH II0 CXEME «IIPOBON—IIPOBON» C HCIIONL30BAHUEM
HT K31, BrxOm KOTOPOTO 3a3e8MIEH

Kabenb 1 (9KpaHMpoBaHHLIW)
Kabenb 2 (akpaHMpOBaHHLIW)Y
NTC 1 KaBenk 3 (HeakpaHUPOBaHHLIN) UTC 2
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Pucynok 16 — HCOBTaHHSA CHCTEM, HMEIOIIHX HOPTHL IHHHE CBA3H C IIHPOKO-
nmonocHuME curHanamMn (Bexon M1 K311 3a3zemen)
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ITIPHIIOXKEHHE A
(cipaBouHOE)

Ceenenuns o K311. Bridop Buaa dconTaHui

Al Omunounme K311

Ongnaognse K311 npencrapnsoT coDOl [IePeXOMHEIE IIPOIECCH B (DOPME 3aTYXAIIHX KOICOAHTH, BOSHUKAID-
IINE B HH3KOBOJILTHHEIX JTHHIAX B PE3YILTATE IEPEKTIOUCHN B DISKTPIUSCKHX COTAX U KOMMYTAITUH HATPY30K, IPHU
ABAPHUAX U [IPOOOAX H3IOIAIMH B CHCTEMAX IEKTPOCHAOKEHUA, 1 IIPH MOIHHUEBEX PA3PANAX. YKA3AHHEIE [IPOIECCH
SABAATOTCA HAUOONIEE PACTPOCTPAHCHHBIM BHIOM TTOMEX B AIEKTPHIECKHUX CETAX (BLICOKOTO, CPENHETO M HH3KOTO
HATIPDAXKEHIA), & TAKKE B TUHUAX TIEPENATH CUTHATOB M YIPABICHUS.

Onuuoanse K311 xapakTepHbl Kak M1 KWIKX, TAK U AT TPOMBITIDTEHHBX 30H. OHN MPUTOTHEL 7T TTPOBEPKH
nmomMexoycTotiareocTH TC IO OTHOMICHHI0 K KONEOATENBHEIM IIEPEXOOHEIM IIPOIIECCAM, IIPSACTABIAIIINM CO0O0I
TIPOITECCH, XAPAKTEPUIYIONITHECT MATHIM BPEMEHEM HAPACTAHUSA MMIIYNBCA, KOTOpoe cocrasmgaeT OT 10 me mo momeit
MHKPOCEKYHIR, H IIOCICOYVIONINME KOIC0AHMAMH, NIATEIBEHOCTE KOTOPHX MOXKET COCTABIATL oT 10 mo 100 Mkc.
Bpema mapacranma UMIyIbLCd M OPOSOIKHUTENLHOCTL KOMEOAHME MOTYT M3MEHATHECA B 3dBHUCHMOCTH OT NAPAMETPOB
CPEOEl PACIPOCTPAHSHNIA TOMEXH.

PacmpocTpanenue B MUHHUAX (IMEKTPOTHUTAHHA M TEPEMAYN CHTHATOB) TMOMEX, UMEIONHMX PE3KHI (QPOHT 1
KOIE0ATETIBHEN XAPAKTEP, CONPOBOXKIACTCH OTPAXKEHWAMU, OOYCIOBICHHBIMU HECOINMACOBAHHOCTBID TIONHEIX CO-
TMPOTHBIEHNH, TTOAKTIOYEHNEM 3ATITHTHHX YCTPOHUCTB, THHEHHBIX QMIILTPOB 1 T. 1. [IpH yKA3aHHBIX OTPAKEHUIX BO3-
HHUKAIT KOIEDAHNs, YACTOTA KOTOPEIX 3aBHCHUT OT CKOPOCTH PACIIPOCTPAHEHIs BOMHLL (PAKTOPAME, BIUAIOITHME HA
XapAKTEP MPOIIECCa, ABMAIOTCA TAKIKE PACTIPEIASTCHHRIE EMKOCTH TAKHX 3IEMEHTOB, KAK BNEKTPOABHTATETH, OOMOT-
ki TpaHchopMaTopos u T. 4. QPOHT UMIYIECA HMEST TEHISHIIHIO K CIIAKHBAHN BCISACTBHE TACTOTHEX XAPAKTEPH -
CTHK TWHUH, IO KOTOPBIM PACIPOCTPAHASTCHS TTOMExa; 3TOT (PAKTOP B DOIBINEH CTENeHH BIHSST HA WMITYJIBCHL C
MATEM BPEMEHEM BO3pacTaHuA (mopanka 10 HC) U B MEHBINCH CTeIIEHN — HA HMIVJILCHE C BPEMEHEM BO3DACTAHHA
nopgaaka nomei MUKPOCEKYHIEL.

B 1ieom, Kak mOKA3EIBAIOT PE3YABTATH MCCICAOBAHNH, TPESACTABUTENBHBM Uil OOJBIITHHCTBA YCIOBUN DKC-
TIMyaTAlTiH ABIASTCA KONEOATENbHE T TEPeXOmH il mporece Ha nmoprax T'C, umetonnit Bpema mapactanmsa 0,3 MKC 1
gacTory koneoanunii 100 xl'm.

Hpyroit npuanioil BO3HUKHOBEHUA 0qUHOIHEIX K311 apnaioTcs mMIyThCHBE HATIPAKCHNA 1 TOKH MOTHHUEBHIX
pPaspsanoB, XAPAKTEPHIYEMEIE OnHOCTOpOoHHEH dopmoii. 1Ipn HenpaMOM BO3OSHCTBHH YKA3AHHBIX PA3PAN0B HA TUHHH
(BCIEACTBIE WHAYKTUBHON CBA3H MEXKTY THHUAMI) WX BIMIHHE TIPOMOPIHOHATLHO TPOM3BOIHON OT MEPBUIHOTO
UMIYIbCA. MexaHu3M CBA3M NPHBOHUT, C YISTOM TACTOTHOTO CIEKTPA IIEPBUTHOTO MMIYILCA, K BOZHHKHOBEHHIO
KONEeOAHHH, XAPAKTEPUCTHKHN KOTOPHIX, TOMUMO YCTOBHUE PACTIPOCTPAHEHUA TTOMEXH IO HU3KOBOIGTHHRIM DIEKTPH-
TECKUM NHHUAM, 3ABHCAT TAKXKE OT IAPAMETPOB YCTPOHCTB 3a3¢MICHUA H XAPAKTEPHCTHK METAUTHISCKUX KOHCTPYK-
Ui, TO KOTOPHM PACTIPOCTPAHAICA TOK MOTHHH.

B orHOmMEeHNN NePBHYHEIX UMIIVILCOB, ABIAIOIIHXCA IIPUINHON BOSHHKHOBEHNA OTHHOIHEX K311, mokyMmen-
THI MBK yCTAHABIMBAIOT CTAHAAPTHHIE TAPAMETPH MMTyIhca 1/30 Mic. FMCTHTAHUA HA YCTONIHUBOCTh K OJHHOT-
HEM K311 ¢ npumeneaunem HI' ¢ MAIEIM BEXOOHEIM COIPOTHBICHHEM H HCIBTAHHA HA YCTOMIHBOCTE K CTAHIAPT-
HEIM HMITYABCAM 1/50 MKC (HCABUNGHUA Hd YCHIOUMUGOCHIE K MUKDOCEKVHOHBIM UMAYALCHBIM ROMEXam Bonblioll SHepeuLL)
MOTYT PACCMATPHUBATLCA KAK B3ANMONOIONHAIONINE IPYT OPYIA.

Huxe npusenenn ceenenusa o nmapaMerpax oqurounex K311, otHocanmecs K MPOBEACHUWI) UCTTHTAHU.

a)HacTtoTa ODOBTOpEeHUA

Yacrota mosropenns K311 HenmocpemcTBeHHO 3aBHCUT OT BEPOATHOCTH SABISHHH, BHI3RIBAIOIINX [TOIBIE-
une K3Il. Vkazanmasg BepOATHOCTH SBHAETCA OONMBIIEH JIS TAKWX ABIEHUIH, KAK TEPERTIOYEHUA DNEKTPHICCKITX
HATPY30K, ¥ MEHBITEH AN BOSHUKHOBEHUS aBAPWITHEX CHTYATTHH 1 MOMHHEBRIX PA3PAN0E. B peanbHuX yCI0BHUAX Jac-
tota noproperns K311 moxer mamenarscsa or 1/¢c mo 1/mec wiam 1/rox. Jns neneil HCHOBITAHUN, VIUTHBAS, ITO
CYIIIECTBYET IPEOCNIBHOES HUHCIO BO3SACHCTBMIL, KOTOPHE MOryT OHTH momaHe HA HTC, gacrora mosroperns K311
mopdaaka 1/C MOKET CUHMTATHCA NPHEMIEMOH B OTHOIICHWH TAKHX ABICHHH, KAK HSPSKTIOICHHS AIEKTPHISCKHX
HATPY30K, HMEIOIIUX OONBIIYH) BEPOATHOCTL BOSHHKHOBEHUS.

Yacrora nosropennsa K311 mpu mpoBeaeHnN HCIHTAHNY MOXET OLITh YBSIMUCHA T COKPAIICHI TTPOIOIKIT-
TENLHOCTH UCTHTAHUH. BLHIDOP YACTOTH TTOBTOPEHUS NOTKEH OBITH OCYIIIECTBIEH € YIETOM VKA3aHHBIX B TEXHHIEC-
koit moxymenTanun Ha MTC mapaMerpos yCTPOMCTE 3aMTUTH OT UMTIYILCHBX TTOMEX, TPUMEHIEMBIX TIPH TPOBEICHUN
HUCIIBITAHUH.

0)PaszoBHui yrom

Apapuiineie HapyvmeHus QyHRInoENpoBaHHAa [C, BH3BAHHEE BO3meHCTBHeM OMMHOYHBIX K311 Ha moprum
SIEKTPOIHTAHHUSA IEPEeMEHHOTO TOKA, MOTYT 3aBHCETH OT (PA30BOTO yINA BO3AEHCTBHS ITOMEXH II0 OTHONICHHIO K
JACTOTE CeTH SeKTponuTanus. Ecam npu posnetictern K311 Bo3HHKAET paspAn B YCTPOUCTBE 3AITHTH OT IIOMEX, TO
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SNEKTPUIECKHH TOK, [NPOXOAAIMH OT MOMKIYEHHOIO HCTOYHHKA 3ISKTPONUTAHHUA 4Yepe3d YCTPOHCTBO 34IMUTEHL,
TIPOMOMKAETCS B TEYEHHE M TIOCNE OKOHYAHMS HCIIBITATEIRHOTO Pa3pAgHOTO TOKA.

Hist IonynpoBOAHHKOBEIX 3IEMEHTOB YKA3AHHOE ABJICHHE BO3HMKAST B 3ABUCHMOCTH OT COCTOSHUS [TPOBOIH -
mocTi BO BpemMa sosneticteusa K311 yerpoiicts HTC, KOTOpHIE COOEPKAT TOMYTPOBOIHUKOBLIE DIEMEHTHI, H OTIPEC-
NASTCA TAKUMH [IAPAMETPAMH [MOIVIPOBOIHUKOBEIX IEMEHTOB, KAK XAPAKTEPHUCTHKHY BOCCTAHOBJICHHS U KAYECTBO
GOYHKIMOHAPOBAHWA TTOCIE TIPOOOS.

B IsMeHEeHHEe NONAPHOCTH

UyBCTBUTENBHOCTE MOTYIIPOBOTHHKOBEX JEMEHTOR K BPEMEHH BO3NCHCTBHA U TONIPHOCTH UMITYIBCOB SBIIS -
eTCs OOHOH M3 NPHYNH BEIOOPA IIEPEXONHBIX KONeDATEIBHBIX [IOMEX B KAYECTBE HCHBITATENLHBIX BO3NSHCTBUEA s
OIEHKY TTOMEX0YCTONIHBOCTH, TAK KAK YKA3AHHEE MOMEXH MOTYT HAPYIIHTE (BYHKITHOHHPOBAHNE TTOIYTIPOBOIHHKO-
BBIX BIEMEHTOB C OONBITIEH BEPOATHOCTHIO, IEM HMITYILCH OAHOCTOPOHHEH GQopMEL. [ M3ydeHus BOTIPOCOB MPO-
G0 TONYIIPOBOIHMKOBHIX JIEMEHTOB IIPH PA3THYHBIX YCIOBHAX HATPY3KH W BO3AEHCTBHA MMITYILCHEIX TIePeHAPAKe-
HUIl IPOBOAAT COOTBETCTBYIONIHE HCCAESNOBAHNA. [IpHuBEneHHBIE HIXE PE3yIAbTATEL OTHOCATCH K BO3ACHCTBHIO HM-
MYIBECOB PANUIHON TOMAPHOCTA HA MOTYHpoBOAHUKOBEE quonsl. [Ipu momage K311 B moMeHT BpeMEHH, COOTBET-
CTBYIOILINH MAKCHMATBEHOMY 3HAYEHHIO OOPATHOIO HAIIPAXKEHUS HA IIOIYIPOBOIHHUKOBOM JHONE, CPENHES HAIIPAXKE-
HHE npooos coctapmaer 1800 B. Ilpu momage K311 B MOMEHTH BPeMEHH, COOTBETCTBYIOIIHE (PA30BEIM yrmam 30
90 rpan nocne HAyana IPOBOAHMOCTH, YMEHBIICHHE CPEIHEr0 HAIIPAXKEHUS Ipodod cocrasiuger 33 u 50 % coorser-
CTBEHHO. AHANOTHYIHEIE HCCISAOBAHHSA TOATBEPXKIAI0T, YTO 3HAYECHHA HANPIKEHHA TPO00s B YCIOBHUAX IPUITOXEHY
UMTYIBCHBX OOPATHBIX HATIPAXKEHH B TEICHHE MEPHOIA TTPOBOAMMOCTH 3a9aCTYI0 MEHBIIE, YeM B YCIOBHIX TIPHIO-
KEHNS TEX K€ UMIYNTHCHBIX HATIDAXKESHUI B TEPHO GIIOKMPOBAHMS.

A.2 Tloropawommeca K311

Bosruxkroeerane mosropaioniuxes K311 c¢ea3aHo ¢ NMepermiOYeHreM BBICOKOBOJIBTHBIX IMIHH HA OTKPBITHIX
DIEKTPHYECKUX IIONCTAHIUAX BELCOKOIO U CPEIHETO HANPAXEHHA U ¢ OIEPALMAMHU IEPEKIIIOUEHHUH B JIEKTPHISCKUX
CeTHX NPOMBIIUIEHHBIX IIPEIIPHATHH,

Ha 3nexTpHyeCKux CTAHINAX BKIKUEHHE U BEEKIKYEHNE BEICOKOBOABTHEX IIMH IIPHBOIUT K MAJIOMY BDEMEHH
HAPACTAHUA IIEPEXONHOIO KOIEOATENBHOIO IIPOIECcd, HMEIOIIEMY BEIHYHHEY [I0PAAKA HECKOWIBKHUX JeCATKOB HAHO-
cexyHn. Ha BenmuuHy MAKCHMATLHOTO HATPIXKEHUA TOBTOpoNmXes K311 okasHBaAIT BIHMSHNE OTPAXKEHHA, 00yC-
TOBJICHHBIE HECOTACOBAHHOCTBID TTOTHBIX COTIPOTHBIEHHI BEICOKOBONBTHRIX ITHH, 110 KOTOPHM DPacTpPOCTPAHSIOT-
cq momexu. 1o 3Toit mprynHe pe3yILETHPYIONIHE HATIPAKEHHE H TOK TTOMEXH B BEICOKOBOTBTHHIX ITTHHAX XAPAKTEPH3Y -
I0TCA OCHOBHOM JACTOTOH KOTEODAHUM, KOTOPAd 3aBHCHT OT JUITHMHE TIMTH W BPEMEHH PACTIPOCTPAHCHHA.

Yacrora goneoannii mopropaonmxcas K311 moxer n3MeHATsCA npuonu3nteasHo oT 100 gl 10 HECKOIBKUX
MErarepii A OTKPBITEX BIEKTPUYECKHX TOACTAHIHH B 3aBHCHMOCTH OT BINMAHUA IIAPAMETPOB, YKA3AHHBIX BRIIIE, 1
JJIMHEL BHICOKOBOJIBTHHIX IIIHH, KOTOPAsS MOXET COCTAB/IATE OT HECKOIBKHX JSCATKOB /10 HECKONbKHUX COTEH METDOB
(MakcuManbHag anuua Moxet gocturath 400 m). TlosTomy wactora nosropatonmxes K311, pasuag 1 MI'm, moxer
paccMaTpUBATECS B KAYECTBE TIPEJCTABUTEIRHOMN g OONBITHHCTEA YCIOBH DKCIIMyaTallMM H, BMECTE C TEM, JaCTO-
ta 100 x['11 paccMaTpmBaeTca KAK COOTBETCTBYIOIMAA YCIOBUAM GONMBITHUX DIEKTPUICCKUX TTOACTAHITHN BHICOKOTO HA-
TIPSKEH S

Yacrora nosroperrs K311 Moxer n3MEeHATRCA OT HECKOTBKHX TEPIT 10 HECKONBKUX KHIIOTEPI] B 3ABUCHMOCTH
OT PACCTOAHKA MEXAY KOHTAKTAMY PASBENUHUTEN, T, €. [IPH MATIOM PACCTOAHHY MEXAY KOHTAKTAMY JACTOTA II0BTO-
peHus MAKCHMAIBHA, 4 [IPY PACCTOAHUN MEXAY KOHTAKTAMH, IH3KOM K TOMY, [IPH KOTOPOM IIPONCXOIUT IIPEeKpa-
MIEHHE IEKTPUYECKON OYTH, 9acTOTa IIOBTOPEHNA MHHHMAIBHA H papHAa (g xaxnoil ¢assl) yopoeHHOI gacTore
CEeTH.

Brbpanuwe gacrors nmopropenus 40 u 400 [ asngiorcd, crneoBaTENbHO, KOMIPOMUCCHEIMH 3HAYCHIIMU,
YIUTHBAKIITHMH PA3THIHYI0 TTPOIOIKHTENBHOCTE MMOMEX, BEPOATHOCTE PA3THIHHX YaCTOT ITOBTOPEHUA W BIHAHHE
AHEPTHH BO3AeitcTByIoNX moMex Ha MTC.

Ha npoMBIImmeHHBX OIpeanpuATHax nopropamminecs K311 Moryr reHepHpOBATECA B PE3VIBTATE KOMMYTAITH-
OHHBIX TIEPEXONHLIX MIPOTECCOB. BpeMs HapacTaHwsa UMITYILCA M JacToTa Komeoamuit nosropatonuxces K3TI, su6-
pPaHHBIE U IPOBENEHHA HCIBITAHHE HA IIOMEXOYCTOHYMBOCTE, HAXONATCA B YIOBJISTBOPHUTEIEHOM COOTBETCTBHH C
YACTOTHBIMH XAPDAKTEPHUCTHKAMHE CHCTEM 3JIEKTPOCHAOXKEHIA NMPOMBIIUICHHBX NPENIPHUATHI.

A.3 Bri6op En0B HCIBITAHME

Brbop Buma ucnowTaHuil (Ha yCTOMYMBOCTD K ONHMHOYHEIM WK moBTOpgionuMca K3TI wiun teM u apyrum)
OCYIIECTBIAIT ¢ YIETOM XAPAKTEPHUCTHK IIOMEX, ONPEHEIAIONINK WIEKTPOMATHUTHYI0 OOCTAHOBKY IIPH JKCILIYATA-
muu TC.

Henwrranma Ha yCTOHIHBOCTE K 0quHOIHEM K311 nmutupyoor sosneiictere Ha U TC onpHOTHOTO IEPEXOMHOTO
KOIedaTeThHOTO TIPOITecca ¢ MATKIMH BEPOATHOCTBIO €70 TIOSBIEHHA W YaCTOTOH TTOBTOPEHHS; YEA3AHHbLIE HCIBITA-
HUS II03BOJIAIOT IPOKOHTPONHPOBATE B3ANMOISHCTBHE MeX Iy HCHBITYeMOH 1ensio U TC u oxpyxao0meil aexrpomMar-
HHUTHOH O0CTAHOBKOI, HO B MEHBIIICH CTETeHHW 00ECTIEeTHRAIOT O0HAPYXKEeHNE HAPYmeHnH Gyarimnonuposagns U TC
[IPH BO3IEHCTBUH IIOMEX.

Henwranma wa  yeroiampocTh K nosropaomnmmMes K311 uvutupyor sosaeiictsue na MTC nepuonmaeckn
TMOBTOPAIOININXCA KOJISDATSIBHEX IISPEXOIHEX IPOIIECCOB, ITO 00IErIaeT O0HAPYKCHHE HAPYIICHUH MYHKITHOHIPO-
parng UTC B pasnuaHbX YCIOBUAX TPHUMEHEHI.
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ITPUITOXKEHHE b
(cipaBouHOE)

Bridop creneneii 3kecTKOCTH HCTIBITAHHIA

CreneHH XSCTKOCTH HCIIHTAHUH HA YCTOHIUBOCTE K K311 BRIOUPAIOT B COOTBETCTBHH C YCIOBMAMH PA3MEIIS-
g TC mpu SRCOAVATAITMH ¥ TIAPAMETPAMH  OKPYKAIONIEH AIEKTPOMATHUTHON ODCTAHOBKN. YKA3AHHLIE CTETIEHU
JKECTKOCTH HCTIRITAHU YCTAHOBIEHL B PA3IENE 5 HACTOANIETO CTAHMAPTA.

Henwranms HA OMEXOYCTOIMHBOCTD IIPOBONAT B COOTBETCTEUH € YKA3AHHBIMH CTEIICHAMU XECTKOCTH HCITHI-
TAHUH C TeM, YTOOH OICHUTE KAUeCTBO QVHKIHOHUPOBAHHA TC B YyCIOBHAX SKCINYATAIMH. 1Ipm 3TOM YIHTHBAKOT
MEPBUIHEE ABICHHUA, BHESHBaomme moasneHne K311, u ycmosma yeramosku TC, KOTOpPHE OIPEAcnAmT KIACCH
ATEKTPOMATHHTHON OOCTAHOBKH.

B.1 Ogunounsie K311

Brbop crenenu KECTKOCTH HMCIBITAHHE MONKEH OCYITIECTBIATHCT MPUMEHHTENHHO K KOHKPETHHM VCIOBUAM
YCTAHOBKH H AKcImTyaranmn T'C HA OCHOBE AHANM3A ABICHHI, BEISHBAKIINX BOSHHKHOBeHHE K3II, B TOM wTmCIE
OTIEPATTHii KOMMYTAITHH B CHIOBHX H CHTHATLHEIX THHUAX U HEMPAMOTO BO3ACHCTBHSA MOTHHUEBEX paspanos. CtemeHn
KECTKOCTH HCIIBITAHNN YCTAHABIMBAIOT C YIETOM YKA3AHHBIX HUXKE YCIOBHIA.

CTenmeHdnh KECTKOCTH HCOBTAHUHN 1

Onepari KOMMYTAITIH:

- MTOPTH BACKTPOMTUTAHMS MOAKTIOUCHE K MECTHOMY 3alTHINEHHOMY HCTOUHHKY DICKTPOCHAOKEHUS (CHCTEME
ecrepebOHOTO MHTAHNA, TTPEOOPA30BATETI0 MOITHOCTH);

- CHTHATBHEIE IIOPTHL ¥ IIOPTHL YIPABICHU (IIOPTHL BBONA-BLIBONA) TOJKIIOUEHL K KAOCIAM, IPOTOKSHHEIM
MAPAUIENBHO KAOENAM SISKTPOIHTAHNA, COOTBETCTBYIOMIMM PACCMATPUBAEMOMY KJIACCY JIEKTPOMATHHUTHOH 00CTA-
HOBKI.

MonHueBbIE pa3PAIHL

- TC ycTaHOBNEHL B CIETHATLHBIX TIOMETTEHHIX AN YIIPABICHHI.

CTenmeHh KECTKOCTH HCOHTAHUHN 2

Onepari KOMMYTAITIH:

- moprsl AnekTponuTaans TC HENOCPEACTBEHHO HOOKIIOISHE K PACIPEAETHTEIBHEIM SISKTPHISCKUM CETAM
KHUIIBIX PAHOHOB;

- moptu 3nekrporutanug TC, yCTAHOBIEHHBIX HA MPOMBINIUIEHHBX TPEATPHATHAX M HA DISKTPOCTAHIIHAX,
Pa3BA3aHbl OT CHJIOBBIX DIEKTPUYIECKHX CETEl ¢ UCTTONB30BAHNUEM M30MHPYIONTHX TPAHCHOPMATOPOB, 3AMTHTHRIX YCT-
POTCTB U T. 1.;

- CHTHATBHBIE TTOPTH ¥ TTOPTHL YIIPABICHUS (TTOPTH BBOMA-BLIBOJIA) TTOMKIIOUEHL K KAOCTAM, TTPOTOKESHHEIM
MAPAUIENBHO KAOENAM SISKTPOIHTAHNA, COOTBETCTBYIOMIMM PACCMATPUBAEMOMY KJIACCY JIEKTPOMATHHUTHOH 00CTA-
HOBKL.

MonHueBHEe pas3pAnEn

- MOPTHL BISKTPOMUTAHKS H BBOJA-BRIBOJA TTOMKTIONSHE K PKPAHHUPOBAHHBIM KAOSTAM.

CTenmeHnh KECTKOCTH HCOLTAHUHN 3

Ormeparnui KOMMYTAITHH:

- nopru 3nekrponutagns TC HEemOCPEnCTBEHHO IMONKTIUEHE K SNIEKTPHISCKUM CETAM SNEKTPOCTAHLINMN H
TIPOMEITIIIEHHEX IPEITIPHATHIH;

- CHUTHAIBHEIE ITIOPTHEL ¥ IIOPTHL YIPABICHHS (IIOPTEL BBONA-BEIBONA) ITOOKIIIEHE K KAOEIAM, IIPOTOKSHHEIM
TMAPATIENBHO KA0ETAM IEKTPOTHTAHNA, COOTBETCTBYIONTMM PACCMATPHUBAEMOMY KJIACCY MIEKTPOMATHUTHOH 06CTa-
HOBKL.

MonHUeBHE pa3pAIEL

- MOPTHL BAeKTpOIUTAHHA TC TOOKIIOICHE K HESKPAHHPOBAHHEIM KAOCIIAM;

- IOPTHL 3NEKTPONUTAHNS 1 BBONA-BEBOAA 1'C MONKITIOUEHEL K KADEIAM, IPOIOKEHHEIM HA OTKPHTOH MECTHO-
CTH C TPUMEHEHHEM DKPAHHUPYIONINX KOHCTPYKIHH (HATPHUMED, METATTHYECKNX KOKYXOB).

CTenmeHh KECTKOCTH HCOHTAHUHN 4

Oneparui KOMMYTAITHI:

- mopTH AnekrponuTanud [C TOIKTIOYEHH K CETAM SIEKTPOTHTAHNA BIEKTPOCTAHITHNH W TPOMEBITIIEHHRX
NPEOIPHAATHN, XAPAKTEPUIYIONIHXCA 3HAUHTEILHEIMIA WHAYKTUBHEIMA HATPY3KAME;

- CHTHATBHBIE MOPTHL ¥ TTOPTHL YIIPABICHUS (ITOPTHI BBOJA-BLIBOIA) TTOMKIIOUESHB K KAOEIAM, TTPOTOKEH HBIM
MAPAUIENBHO KAOENAM SISKTPOIHTAHNA, COOTBETCTBYIOMIMM PACCMATPUBAEMOMY KJIACCY JIEKTPOMATHHUTHOH 00CTA-
HOBKI.

Monuuessie pa3paIbLE:

- MOPTH HMEKTPOTHUTAHNA W BBOMA-BHBOAA T'C MOAKNIOUEHH K HEIKPAHMPOBAHHKIM KADETAM, TTPOTOXKEHITRIM
HA OTKPHITON MECTHOCTH.
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CrTeneHpr XKECTKOCTH HCOHEHTAHHH X

- CTIETHANBHLIE YCIOBHA pasMenntennd 1 yctanosku 1C.

B.2 Torropsommecs K311

Creneny KEeCTKOCTH HMCIIHRITAHKMI HA YCTOHIUBOCTE K K311 BLIOMPAIOT € yIETOM TIEPBMYIHBIX ABICHWH, BBIZHI-
parpommx nosgeneane K311

HenbrranuaM Ha yeTOMUMBOCTE K mosTopaionmMes K311 mommexar 8 ocHosHOM T'C, TIpenHA3ZHAYCHHBIE AT
YCTAHOBKHU HA AIEKTPHISCKUX ITOACTAHIIHAX BEICOKOIO H CPEOHETO HANPAXKSHHA U HA IPOMBIIUICHHEIX [IPEIIPHA-
THAX, UMEIONTNX COOCTBEHHLIEC DIEKTPOCTAHITHH (TPAHCHOPMATOPHEE TOJACTAHITHI).

YpoBeHE BO3HHUKAIIIX HAIPAKCHHH [TOMEX OIPENENIAST s IIUHONH BEICOKOBONBTHERIX IINH, NEHCTEYIOIIIMY B
HHX HAMPAKEHAMI, HATHIHEM W JIHHOH Kabeneil, pacmomoKeHHLIX MapanneTbHO BHCOKOBOTLTHLIM IITHHAM, CTE-
TEHLI0 UX PKPAHUPOBAHHA H IAPAMETPAMIE CHCTEMEL 3d38MIIEHHI.

TIpu Bwibope crememeil KECTKOCTH WCTHITAHHH HEOOXOMUMO N YMEHBITIEHHA, MO BOZMOXKHOCTH, YHCTA
BIHAMIX (QAKTOPOB IPHHATH BO BHUMAHHE, ITO PADOTES HANPAKCHUE ICKTPIICCKHX MONCTAHIINN, HA KOTOPEIX
srcmoryatupyorea TC, HaX0OUTes B ONPeAeNeHHRX npeaenax (Hanpumep, ot 130 no 800 kB). ¥YunuTeBas 310, BRIOOD
CTENEeHEH XKECTKOCTH HCHBITAHUI OCYLIIECTBIAIOT C YISTOM COCTABA IIONKIINASMOTO OOOPYIOBAHWA, ST0 PA3MENIS-
HHA, KATECTBA PKPAHHPOBAHUS KAGSIEH U HAPAMETPOB CHCTEMEL 3438MIICHIHSA.

Hexons 3 npakTuIecKoro OneTa yeTaHoBKH 1'C ¢ HCHOMB30BAHHEM IKPAHUPOBAHHEX KA0SNEH, SKPAHE KOTO-
PHIX COETMHEHB HA 000MX KOHIIAX C CHCTEMOI 3aITUTHOTO 3a3EMIEHHUA, PEKOMEHIYETCSA CIEAYIOMIHI MTOPATOK BRIOO-
pa cremeHel! KeCTKOCTH HCIHTAHTIH HA YCTONIMBOCTE K mopTopaoninmvces K3I1:

- CTETIEHb KECTKOCTH HCTHTAHU 1| — mopTel TC MOARKTIOUEHE K KA0STAM, HE BEIXOMAITIM 38 TIPEIETH TTOME-
MIEHNA A1 YIPABIEHUSA;

- CTETICHDb XeCTKOCTH HCOuTaHmi 2 — TC yCTaAHOBICHBI B KOHTPOIUPYEMBIX TTOMEMEHNAX W 3a7aX PeneiHoi
sammuTel. [loprer TC nDOOKIOUICHE K KA0SHAM, COSIMHEHHHM C O00PYIOBAHHUEM, PACIONIOXKSHHBIM B ITOMEIICHHAX
YIIPABNEHUS H 3Q/14aX PENeHHON 3aIUThL;

- CTEI¢HB KECTKOCTH HCITHTAHNN 3 — T'C yCTAHOBISHH B IOMEMICHUAX peIeiiHoi 3amuTtel. Ilopre TC monkmo-
YeHH K KA0SHAM, COSNHHEHHEM C 000PYIOBAHUEM, PACIONOXKEHHEM B 3THX HOMENIeHHAX. A yrazanaex T'C npu
CTETIEHHN KECTKOCTH 3 TIPUMEHIIOT HATIPAXKCHNEe moMexn 2,3 kB;

- CTETIEHb KECTKOCTH UCTTHITAHNHN 4 — He mpuMeHaoT aing ucnuranui TC, mpenHasHave HHEBX 1A DKCTLTYATa -
Y Ha 3MEKTPOCTAHITHAX W IMEKTPHIECKIX TTOACTAHTINAX BRICOKOTO Hampaxenua. Becmu BLIGOD YKa3aHHON CTEMeHN
KeCTKOCTH CYHUTAETCH HGO6XO,Z[I/IMHM, JOJIZKHBL OBITH MPHHATEL COOTBETCTBYIOIIHE METOALL ITOMEXOIIOIABIICHHA,

- CTETIEHb KECTKOCTH UCTTHITAHWH X — CHeNMATbLHLIE YCIOBHA PasMerienus u yeranopku TC.
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ITIPHIIOXKEHHWE B
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Brixoanoe conporusienne M K311

Brexomgmnoe compotusnenne U K311 nomxio B MAKCUMATLHOMN CTEIEHHM COOTBETCTBOBATEL TOTHOMY COIPOTHB-
TMEHUO THHHN (3TEKTPONUTAHNA, NEPEIATH CUTHATIOB, YIPABICHNS, CBASH). DTO NOTOXKEHHUE CIIPABSIIHBO I [TONA-
YH [IOMEXH 110 CXEMAM «IIPOBON—3EMIIs» H «IIPOBOI—IIPOBOI>.

TTonHoe cOmpOTHBIEHNE THHHM ONPEACTIAETCI MHOTHMU (DAKTOPaMH, B TOM THCIC THIIOM Kabenei, TacToT-
HBEIM CIIEKTPOM [IOMEXU H IJIMHOH THHHH, ITO 3aTPYLHACT YCTAHOBICHUE ONHOH BENHYHHEL, IPUTONHOH I PASIHI-
HBIX YCIOBHH.

B sroit cBasu B [1] mpuBeAeHE CBEACHINA, OTHOCANTHECT K M3MEPEHHBM 3HAYEHHUAM TTONHOTO COTPOTHBICHH
(MAKCHMANLHOE, CPEJHEE W MHHHMATLHOE 3HAYEHUA) NUHIH SNeKTPOMUTAHNA B quamaszone vactor ot 20 xl11 1o
30 MI'n. MsMepenns mpoBoIsaTesa MexXny (DasHBIM U 3AITHTHEM IPOBOIHUKAMH B HU3KOBOILTHEIX PACIPEICTUTCILHEIX
CETIX.

K311, paccMaTpuBaeMuie B HACTOAIIEM CTAHAAPTE, MMEIOT YACTOTHHIEC COCTABIAIONTHE B MOTOCE OT HECKONb-
KHMX JIECATKOB JO HECKOTBKHX COTEH KMAOrepIl Ana OAuHOUHBIX K311 u go 5 Mt mng mosropsonmxea K311,

Hna muanaszona gactotr ot 100 [ go 3 MI'm B [1] mpuBemeHbI CAEAYIONIIE CPEAHNE SHATCH A

- ot 10 1o 30 Om ua gactore 100 xl'1r;

- oxkomo 80 Om Ha gacrore 1 MIT;

- o1 100 no 150 Om ga wactore 10 MIw.

Cremennd O KPUTEPHAX, IPHHATHEX TPH BHOOPE BRxOmHOrO conporusnenns WU K311, npusencasr Huxe.

B OyaymiemM BO3MOXKHO IPOBEASHIE KOPPEKTHPOBKH BRHOPAHHEBIX BEIHINH BEXOIHOTO conpotusieHna W1 K311
H IPHHATHE ¢IHHCTBEHHOIO 3HAYCHHA BRIXOMHOTO CONPOTHBICHIS, COCTABIAIONIEr0, HAmpuMep, 50 Om. Bro 3HaTe-
HHE MOXKET [MO3BONHTH IIPHMEHATH CTAHIAPTHOS YCTPOHCTBO CBA3H/PA3BA3KH VI HCOBTAHHH HA VCTOHYHBOCTDL K
KOHIYKTHBHEIM ITOMEXAM PA3SIHIHOIO BHIA H HCKIIOUHTH CIOXKHYK ONCHKY YCIOBMIH SKCIIIYATALIMH IIPH BEIOODE
BHIXOIDHOTO comporusiaeHms HI.

B.1 Omunounsie K311

Brxonmoe conporusnenne MI nma wenorranuit npu mogase K3TI Ha mopTel DMeXTpONHUTAHNA YCTAHOBIEHO
pasHeIM 12 1 30 OM. DTH 3HAYCHUS MPUMEHUMEL 11 KOPOTKHUX H JINHHLX JTHHAN npu nutanun TC oT pacupeneni-
TENBLHOH IMeKTPUYIECKOl ceTr. OHM NPencTaBmaioT cOb0H TEXHUIECKUH KOMIPOMICC, TAK KAK YIUTH BAIOT HEOOXOMH -
MOCTh HCOHTHBATL UTC, TOAKTIOYEHHBE B OOLMHBIX YCTOBHMAX K CETAM C HU3KHM COMPOTHBICHHEM, COOTBET-
CTBYIOIITHM 3HAYCHHUAM, yKa3auHuM B [1]. Kpome Toro, mpr yKa3aHHBEX 3HAYEHUIX BHIXOIHOTO COTTPOTHBICHUS BO3-
MOXKHE MCTTBITAHHSA YCTPOHCTB 3ATTUTHL OT UMIYTLCHBIX TIOMEX, TAKHX KAK BAPHUCTOPH HA OCHOBE OKCHIOB METANITOB
H T. 2., npuMeHSHERX B KOHCTPpYRImHA MTC. Tlpn sTom 3HageHra Toka koporkoro 3aMukanns M K311 obecmegu-
BAIOT, C YIETOM HOMHHANBLHBIX 3HAYCHHUH TOKA W PACCEHMBAEMOIT MOTIIHOCTH YCTPOHCTB 3ATIIUTH, TPOBEIEHUE HEPA3-
PYIIAIOIINX UCITBITAHKE.

Jna uenwtanmit mpu nogave onuHoIHEX K311 Ha curmannHbie mOPTH ¥ TOPTH VIIPABIEHUA (TOPTH BBOMA-
BHIBOZA) KOMIIPOMHCCOM SBIAETCA BHOOP 3HAYCHUA BRXOAHOTO couportueneHua M1 K3II, pasroro 200 Ow, ywam-
TEIBAA, UTO XAPAKTEPHUCTHISCKOE COMPOTHBICHHUE TIPUMEHASMBIX Kabenel (CKpyJeHHRX map) cocrapnser or 120 mo
150 Om B wacrornom guanasone cpurmie 100 kI np gmume kabeneit mopganka 100 m.

BosMoxHO npoBeneHHEe KOPPSKTHPOBKH BEIOPAHHON BEIWIHHE BEXOOHOTO comnporusnerus HIW K311, B oM
THCIE U A AHATOTHIHBIX HCHBITAHUH ¢ HCHIOIB30BAHHEM HOBTOPAOmmxca K311, ni1sd KOTOPEIX BEXOTHOE COIPO-
taenenne I K311 yeraposnero papaeiM 200 O, Paxrudecks, OPH IONAYE HCIETATSIBHEX HANpsxenui va UTC
TIPH BXOJHOM COMPOTHBICHHHN TMTOPAIKA HECKOMBKNUX COTSH MIIHM THICIY OM pasimdms npr ucenoabiosammun T K311 ¢
BEXONHEM comnpotuBiaeaueM 200 Om mam 120—150 OM oTCyTCTBYIOT.

Jns uenwrranuit TC nopu nomage K311 HEa mOPTH BBOAA-BHBOAA, K KOTOPEM ITOIKTIOYUEHE [PYIIIIEL BICKTPHISC-
KHX LENei, BKIIIAIOIIHK YCTPOICTBA 3aMIAUTEH OT HMIYILCHHX moMex, npumeneHne I K311 ¢ BEXOOHEIM COmpo-
tupneraneM 12 man 30 OM mpencTaprgeTcs IPHEeMISMEBIM II0 TeM XE IIPHINHAM, 9T0 B npuMeneHue M1 ¢ ykasaHHBM
BHIXOIHEIM cOTpOTHBAcHUEeM mpu rtopage K311 Ha mopTh SneKTpOmuTanis.

B.2 Tlorroparommueca K311

Brxonmoe compotusaerne M K311 yecramasnusaor pasabiM 200 OM, x0T peanbHOe COTPOTHBICHIE Kabe-
neft (CKpyIeHHEX map) ommusko K senuauae 130 Owm. Ilpwamnnaa, mo KOTOpOo# BEIMYHHA BEXOTHOTO IOTHOTO COMIpPO-
tusnenua U K311 subpana paspmoit 200 OM, 3aKT109AETCA B HEKETATETHHOCTH M3MEHEHWS CYITIECTBYIONIETO TOMO-
KEHHA, CBASAHHOTO C TEXHWYECKUMH XAPAKTEPUCTUKAMHE HM3ACTHH, IPUMEHAEMBIX HA DIEKTPUICCKIX TTOACTAHITHAX
BBICOKOTO HATIPAKEH M.
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