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FOCYOAPCTBERHBIR CTAHIOAPT POCCHACKOH ®SEREPALHH

CHCTCMH o6paboTkn unbopmManuu

MEPENAYA IAHHBIX. MHOFOMYHKTOBBIE COEJ{HHEHHS
HA BHUTBIX MAPAX

Information processing systems.
Data communication,
Twisted pair multipoint interconnections -

Hara ssepenns 1994—07—01

1 OBJIACTb NPUMEHEHHKSA

1.1 Hacrosumu#i cTaHzapT onpeiesseT XapaKTePHCTHKH (bﬂsﬂqec-
_ KOH Ccpejbl IPH HCIOJb30BAHUH:

— MHOTOIYHKTOBBIX CcOelHHEHHH Ha BHUTBHIX Napax ABYX- HJH YETHl-
PEeXNpPOBOAHOI CeTeBOH TONOJOTHH AJs O6ecneueHHst NOJYAYNJIEKCHOH
WJIH IYTIJIeKCHOH Nepelayd AAaHHBIX EOOTBETCTBEHHO;

ABYHANpPaBJIEHHO} Nepejadd JBOHYHBIX CHTHAJOB MeXAy B3au-
MOCBS30HHBIMY OKOHEYHBIMH CHCTEMAaMHU;

— 3JeKTPUYECKOTO M MEXAaHHUECKOr0o MOCTPOCHHS OTBETBHTENbHBIX
Kabeneft okoHeuHofi cucteMBbl H OOLLEr0 MarucTpajbHOro Kabess HJH-
Ho#t po 500 M;

~— METOLOB M3MePeHMs KOMIIOHEHTOB TCHEPAaTOPOB H NPHEMHHUKOB
Ha HHTErpajbHBIX CXeMaX B OKOHEYHBIX CHCTEMAaX;

— CKOPOCTell mepefauy CHTHAJNOB AaHHBIX 0 1 M6ur/c.

1.2 OnpelensieMbie 3[eCh XaPaKTECPHCTHKH 3JEKTPHUCCKHX KOMIIO-
HEHTOB H METONBl HX H3MEDEHHs COOTBETCTBYIOT XapaKTEPHCTHKAM
ABYX{IIYHKTOBBIX COCJHHEIHI Ha BHTHIX napax NIDUBEJEHHHIX B DEKO-
menaanun V.11 MKKTT.

1.3 Hacroswuii crangapt He onpelenseT BCEro (H3MYECKOro CThI-
Ka H TaKHX ero QyHKIHOHAJBHBIX XaPaKTEPUCTHK:

— KOJIHYECTBO Lenel AaHHbIX H LeNned ynpaBJeHns,

Hipanne odununanbHoe
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~— THII, pPa3Mephl U pacnpejeseHHe KOHTaKTOB COENUHHUTENeH OT-
BETBUTEJbHHIX Kabesael OKOHEUHOH CHCTEMEL;

— KOJHPOBaHHE CHrHAJ/I0B JAHHBIX M CHTHAJOB yIPABJCHHS,

— BpEMEeHHEIe COOTHOUIGHHSI MeXAY CHrHajJaM¥ B IeNAX CThIKA;

— MeTOJ Nepejayuu: CAHXPOHHBII HJIH aCHHXPOHHBIH;

— KauecTBO CHTHAJIOB Ha Iepeflaye U Ha MpHEME,

1.4 Hacrosanuji cTaHAapT He ONpEAEIfieT CHEUHAJbHBIX YCAOBHH
OKpyXalolilel; Cpe/bl, TAKHX KaK rajbBaHHUYeCKas H30JAUHUA, 3JACKTPO-
MarHuTHble uaaydendas (IMU), paawmouacrorHete uaayuenus (PUM),
TEXHHKa Ge30MacCHOCTH.

1.5 Hacroawuii cTanAapT COAEPIKHT B OCHOBHOM CIEUUDHKALHIO
KoMIioHeHTOB. OHa HejocTaTouHa [Jsi ofecnedyeHus yAOBJIETBOPHTEb-
HOT'O-B3aHMOJICHCTBHS BCEBO3MOXKHBIx KOHQUrypanui. 3anada paspa-
OOTUHKOB — NOOHTbCS TOTO, YTOOBI cO3MaBaeMast HMH KOH(MHUrypauus
ofecneunBasa yAOBJeTBOPHTENbHOE B3aUMOAEHCTBYE,

1.6 HacToalliHil CTAHAAPT MOKET HCHOJB3OBATHCS B COYETAHHH C
JIOGHIM TIOAXOIAHM Ha60POM (DYHKUHOHANBHBIX M JOMOJHHUTEJBHBIX
XapaKTePUCTHK OKpyzKamwllefi cpeibl ¢ Ledblo YAOBAETBOPEHHS Npak-
THUECKHX TpeOOBaHUil No nepejaue AAaHHBIX B 00JaCTH JIOKAJbHHX HIH
rNI06ABHLIX BLIUHCIHTENbHBIX CETEH. :

2 CCblAKHU

Pexkomenpanua V.11 MKKTT «IaekTpuuecKHe XapaKTE€PHCTHKH
CHMMETPHUYHBIX LENeH CThiKd, PabGoTaloIINX ABYXIOJIOCHBIM TOKOM H
NPEAHA3HAUECHHBIX ANt OOLIETG HCNOJb30BAHUS B YCTPOACTBax Nepena-
Yl AAHHBIX HA UHTErPa/jibHBIX CXEMax».

3 ONPEAEJEHHS

Onpenenennss cnelH(pHUUPYEMBIX 3JEKTPHUECKHX XaPaKTePHCTHK
[pHBeieHb B NPUA0KEHUH B.

4 YCJAOBHOE NMPEACTABJIEHUE WEMU CTBIKA (cm. pucyHok 1)

YciaoBHOE NpeACTAB/EHHE LEnu CTHKa B OPHHUMIE COOTBETCTBYET
npusenerHomy B pexkomenfanud V.11 MKKTT.

OnHako B reHepaTope HACTOSIUEFO CTaHZapTa HCHOJb30BaHBl J0-
NOJIHHTCABHLIE LENH yUpaBJeHHS AJA NepeBoRa yCTPOHCTBA B aKTHB-
Hoe Ju60 B HEAKTHBHOE COCTOSIHHE C BBHICOKOMMIENAHCHBIM HYJEBbIM
HanpsxkeHueM. 1o Lo6aBleHHe B YCJOBHOM NPEJCTABJIEHHH TPHBEACHO

Ha DHCyHKe 1.
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2eHepL mipl NpUBMHUKE
Vab — BHIXOAHOe manpsikeHue TeHEPATOPA  MEXKIY

Toukamu A u B; V.. — HanpsiKeHue reHepaTopa Mexy
ToukamMi A u C; Vi, - HanpsKeHHe reHepaTopa Mexuy
Toukamu B u C; Vg — pasHOCTb NOTEHLHAJNOB 3eMJH;
Rt — cornacywomuit pesticrop kabeasi; A, Bu A’, B'—
TOUKH BaaumopefictBus; C, C' — TOUKH B3aHMOAeHCT-
BHS 3TAJIOHHOrO HyJAst (CHrHAJABHAS 3eMJ5)

ITpuMeuanus:

| TloxasaHul ABe TOYKH BIAHMONEHCTBHSI. BrixoaHbe
XaDaKTePHCTHKH reHepaTopa, HCKJII0YAs COeLHHHTE/NbHBIH
Kabenb, ONpeAesAIOTCs B «TOYKAx B3auMoOAeHCTBHsS re-
HepaTopa». DJeKTPHUecKHe X4PAKTEDHCTHKH, KOTODHIM
JOJIXKEH CCOTBETCTBOBATL HPHEMHUK, onperesIoTCs
6e3 yuyeTa corjacyroulero pesuctopa kabedas B «TouKkax
B3aHMOAEHCTBHS TIPHEMHHUKA».

2 Toukn C u C’ Moryr ObiTh COeIHHEHH APYr C
Apyrom ¥ c 3alUMTHON 3eMJueH, ecaH 370 Tpebyercs Ha-
[HOHAAbHSIMH 11D aBUJIAMH.

Pucynox 1 CuMpoanseckoe npelcTaB/iesie nelnH CThKa

5 KOHOUTYPALLUA B3AUMOCBS3H (cM. pHcyHKH 2 1 3)

B ofmem cayuae KOH(pHTypauusi B3aUMOCBA3H COCTOHT H3 OJHOrO
CHMMETPHYHOTO MATHCTPaJbHOrO Kabeds, AJHHA KOTOPOro MOXKET .J0-
crarath 500 M, M HECKOJbKHX CHMMETPHUHBIX OTBeTBHTeJbHBIX Kabe-
Jiel, KaXXABH H3 KOTOPBIX COeXHHALT OTAE/NbHYI0, OKOHEUHYIO CHCTEMY C
o0mpaM MarucTpasbHpiM KabejaeMm. TOYKHM NMOAKJIIOUEHHS] OTBETBHTE/b-
Hux KabeJseji MOTYT pasMmeliatbes no HeoOXoAMMOCTH. [IMHa OTBeT-
BHTEJHHOIO KabeJist MOXeT JOCTHraTh 5 M.

Ha kaxXIoM KOHHE CHMMETPHYHOTO MAarucTpajibHOro kabess noJ-
HKHO OBITH corziacyiouiee CONpOTHB/IEHHE. B nyHxTax nojikJoO4YeHHs OT-

2 38k, 222 R . . 3
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TlpumMeuanusn:

! Moxxaouenne CHrHATLHOM 3CMAH OKOHEUHOH cHeTeMb — baxyJabTaTHBHOE W
3aBHCHT OT MECTHBHIX MPABHJL.

2 DKpaH OTBETBHTEALHOrO Kabess ABJAETCS (AKYJAbTATHBALIM H, ¢CAH OH €CTh,
TO CORNMHAETCS ¢ 3aIMUTHON 3eMuell OKOHeUHON CHCTEMB!, KOTOpas, B CBOI OHYepesb,
MoXeT OLITb COeHHEHa C CUTHaJbHOH 3eMJefi.

3 DKpaH MarkcTpaJbHOro Kabeas sIBASICTCS  (aKyJLTATHBHEIM H, €C/H OH €CTh,
TO COSAHHAETCS ¢ 3aILHTHON 3eMaeil B OAHOH ToYke, Moxer BO3HHKHYTH HEOGXOAH-~.
MOCTh MOJKJIOMEHNst DKPaHa K SKPaHAM OTBETBHTENbHOro Kabeas,

PucyHok 3 YeThipexnpoBoiHaa MHOTONYHKTOBas KOHQHrypauus
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JleJIbHOH OKOHEYHOH CHCTeMBl LOJIJKEH HCII0Jb30BaThCsl COEHHUTEb OT-
* BETBHTEJALHOTO/MarucTpajbHOro Kabens. DTO yNnpollaeT NpoHecchl ua-
MEPCHHMSI HAarpy3KH reHepartopa/mpHEMHHKa, onpeaesieHHbie B 6.1.2.
Posetka () coefHHUTeNs Ha KaXAOM KOHIE MardcTpaJbHOTO Kabesst
HoqzHa(pl) GLITL corjacoBana(bl) ¢ OKOHEUHbIM (H) CONPOTHBJIEHH-
eM (aMu).

Bce cummerpuuHbie KabeJH MOTYT ObiTh 9KPAHHPOBAHB, €CIH 3TOMG:
TpebyloT MecTHEIe HOpMBL, MoleT okasaTbesi Takke HeoO6XOAUMBIM
pacnpoCTPaHUTb 3KPaHHPOBAHHE HA BCE COECJMHHTEJNH OTBETBHTENbHO-
ro/MarucTpajdpHOro Kabens..

B 3aBHeHMOCTH OT THIIa MHOI'ONYHKTOBHIX OHNEpalHil MOXeT OLiTh
HCII0JIb30BAaHa ABYX-, JUOO YETHIPEXNPOBOAHAS KOH(PUTypalHs B3aHMO-
cBg3H. Ha pHcyHKe 2 nokas3aHa JABYXNPOBOJHAasi MHOIONYHKTOBasi KOH-
¢urypauus nas MOy NJIEKCHO Nepejlaud JaHHbIX, a Ha PHCYHKe 3—
YETBIPEXMPOBOHAS MHOTONYHKTOBAS Kompurypalmﬁ AJIsl TOJTYAyTICK-
CHOM mepejgayud JaHHBIX.

6 HATPY3KA HA MHOTOMNMYHKTOBYIO ®U3HUYECKYIO CPELY

Kaxzas okoHeuHasi cHcTeMa co3faer coboil Harpysky AJs MHOTO-
NYHKTOBOH (H3HuecKoHl cpelbl. 3Ta Harpy3ka COJEpXHT NacCCHBHHE.
reHepaTop H/HJH NPHEMHHK € COOTBETCTBYIOLIUMH BHYTPEHHHMH MpO-
BOAHBIMH COeJIHHEHHSIMH H CHMMETPHYHbIfI OTBETBHTENbHbIH Kabelb, KaK:
- IOKA3aHO Ha PHCyHKax 2H 3. B COOTBETCTBHH € RPHHLUHOOM NOJAYAYTN-
JIEKCHOH - Iepeflayu JaHHbBIX B MHOIrONYHKTOBO§i CHCTeMe B Jro6oji Mo-
MEHT BPEMEHH B aKTHBHOM COCTOSIHHH HAXOJHTCSl TOJbKO OJHH reHepa-
TOP. :

Hdas obecneueHHsi npaBHJIbHOrO (PYHKUHOHHPOBAaHHS HEOOXOAHM&
cneun(pHKalus HAaTPY3KH C TOYKH 3PEHHS MNOCTOSHHOrO H NEepPEMEHHOro
TOKOB. JIJ1 Harpysk# no NOCTOSIHHOMY TOKY crleumpnxau;ua KOMHOHEH-
TOB 3ajaHa B pa3id. 8 ¥ 9 TakuM 06pa3oM, UYTO AaKTHBHHH TeHepaTop
cnocobeH paboTaTh MO COeAHHHTEJBHOMy MarHcTpajbHOMYy Kabello,
3aKAHUYMBAMOIEMYCSt HAa KaXKAOM KOHIIE CONPOTHBJEHHEM HE MeHee
120 Om u 32 Tak Ha3BlBaeMBbIMH <«eJHHHYHEIMH Harpyskamu» (EH),
NpeACTaBJ/ISIONIUMH CYMMapHYI0 Harpysky BCex OKOHEYHBIX CHCTEM.
S3uauenne EH 1,0 onpenesneno B 6.1.1.

6.1 Cneuudukanus Harpy3ku no NOCTOSAHHOMY TOKY

Crneundukanuss Harpy3KH Mo IOCTOSIHHOMY TOKY OrpaHHYHBaeT Be-
JHYHHYy TOKa aKTHBHOTO reHeparopa [0 IIpHEMJEMHIX Ha NpPakTHKe
sHauendi. [lo 3TOH nmpHYHHe JJs M3MEPEHH} TOKa/HANpPSAXKEHHs onpe-~
JleJIeHa THIIOTeTHYeCKas «eHHWIHAsd Harpyska» (EH).

6.1.1 Onpenenenne EH (cM. pHCYHOK 4)
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3uavenne EH 1,0 OTPAHHYEHO 3HAYEHHUAMH  TOKa oT —0,8 110
+1,0 MA Tipu H3MeHeHHH HampsieHus ot —7 Ao +12 B. Coorsercr-
Bylolllasi JHarpamMma H3MepeHHs! TOKa/HaNpsuKeHHS NOKA3aHa Ha pH-
CYHKe 4, : :

OTOT AMANa30H HANPSKEHHH BHIGPaH C,yYeTOM BHIXOLHOTO Hanps-
KEHHA H HanpsXKEeHHs CMELUEeHHs FeHepaTopa, a Takxe C y4eToM 006-

1UEro ¥ BHYTPEHHEro HaNpsiKEHHS IPHEMHHKA H HaNpsIKEeHHS] HCTOY-
HHUKA [HTaHH4.

+1MA

Q -~78 -38 NN

I NN Sy 128 v,
<=0,8mA

- PHcyHox 4 Orbéﬂnqeﬂﬂﬁ Toka 1,0 EH

6.1.2 Onpenenenune EH aasg OKOHEUYHBX CHCTEeM
{cM. paCyHKH 5 u 6) ' :

Ilpu nsmepennn BosbT-aMmmepHbIx XapakTePHCTHK HA CTOPOHE BHJI-
KU COCNHHHTE/Is OTBETBHTEIbHOIO/MarHCTPAIbHOTO Kabeas OfHON 0KO-
HEYHOH CHCTeMBI M3MepseMBbIil FEHEPATOP ROJMIKEH HAXOAUTbCH B HEak-
‘THBHOM cOCTOSiHHH. CxeMa H3MeDeHHs NpHBefeHa Ha pucynke 5. |

BoabT-amMnepHbie usmepenus COOTBETCTBYIOT ~ H3MEPEHHAM BXONA
NIpREMHKKA B pekoMenpanuu V.11 MKKTT, T. e. npm Haupskennu
Via (n1u Viv), Hamensomemest or —7 110 +12 B, u npu snauenun Vjp
{(nnu Via), paBHBIM HyJTIO, PE€Sy/IbTUPYIOMINY BXOLHOH TOK /i, (uau [ip)
+ JOJIKEH OCTABaTbCS B 3alUTPHXOBAHHOf. 06JACTH, MOKA3aHHON Ha pu-
CyHKe. 4.

OTH H3MEPEeHHs] NPHMEHUMBI K HanmpsiXKeHHI0 NHTaHHS TeHepaTopa
H/HIH IDHEMHHKA B COCTOSIHHAX BKJIIOUEHO H BHKJIOUEHO. ’

Hns onpepenenns EH u3 pesyJbTaToB H3MepeHuit orubaioimas
NpefesbHBIX 3HAYEeHHH ToKa olHoli EH (cwm. PHCYHOK 4) RoyiKHA GBITH

. '/Av/' i

Haepysxa
- OKCHEUHTU
, cucmarl
€75
]
c/c’

Pucynok |5 Hsmepenue  BXORHOrO
TOKa/HanpsXKeHUs
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Rourcs C,GEH
~78 ~38
RS

. 43,73 MA
o i HILOMA T
+12B w

0,75 \
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40,8 MA 0’8

—H() MA 2

-9 MA
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Pucynok 6 Onpepencrne snavenus EH

CMOAH(UIHPOBAHA N0 MHHHMaAbHOH orubaloilied, HeOOXOAUMOH  JJ5F

TMOJIHOTO COOTBETCTBHS BOJILT-aMNEPHBIM XaPaKTePUCTHKAM NPH COBJI0-

JeHUH Touek nepeceyenus —3 u +5 B. ®Pakruueckoe 3nauenne EH Oy-

JIeT PaBHSITbCS NPH 3TOM HaMOOJbIIEMYy H3 ABYX 3HAUEHHH OTHOIICHHSE

(akTHUECKOro ToKa K oAHoi EH Toka B Toukax —7 u 412 B (cm. 1Ba
npumepa onpenenenusi 3Hadennss EH Ha pucynke 6).

Oru6amiye TOKOB A0J/KHBl OBITh TON0KHTENbHBIMH, YTOOH yMeHb- -
UIHTh BOSMOXKHOCTb M3/yYeHHH OT OTPHIATENLHOTO CONPOTHBJGHHA.

IIpu cioxeHuu:Bcex H3MePeHHbIx 3Hauenui EH monyuennasi cyMMa
He JOJIKHAa mpeBuiuaTth 32,0.

6.2 Cneurdukauuss HArpy3ku no HepeMeHHOMY TOKY

Harpyska no nepeMeHHOMY TOKY B CPe€ MHOTONYHKTOBOH B3aHMO-
CBSA3H, O0YCJIOBJIEHHAs OKOHEUHBIMH CHCTEMaMH, BJHAET Ha XapakTe-
PHCTHKH Hepe]ayH.

DTo BJHSHHE 3aBHCHT OT HCIIOJAb3yeMblx TNapaMeTPoB, TAKHX Kak
THII CHMMETPHUYHOTO Kalessi H CKOPOCTh Ilepeflayd CHTHAJOB AaHHBIX.
Tlo 3TO# mpHYHHE PE3YJbTAThl ONMHUCHIBAEMBIX HHXKE H3MEDEHH{] CAyxar
TOJBKO B KAUECTBE PYKOBOMSILIHX MAaTepHAJOB H, BO3MOXKHO, HOJMKHBE
GHTb MEpPecMOTPEHBl KAK 06si3aTeNbHBIE (CM. pasfe] A.2 mpHJOXeHHS
A). e v

621 3artyxaHue O'rpax(eﬂnﬂ ;

3aryxaHHe OTPaXKEHHBIX CHT'HAJIOB OKOHEYHOJi ' CHCTEMBI JOHKHO
“6piTh He mMenee 20 1B. MaMmepeHue npOH3BOASAT HA BHJIKE COSAHHHTEJSE
OTBETBHTEJILHOrO/MATUCTPaJbHOrO Kabesas ¢ HCHOJb30BaHHeM napal-
JIEILHOTO IIPOBEPOYHOrO pe3ucTopa conporusieHns 120 Om. Bo spous

f

. ' 7



TOCT P UCO 848293

WM3MEpeHHsl TeHepaTop, €C/IH OH HMEETCs, HAXOAHTCH B HEAKTHBHOM
COCTOSIHUH.

6.22 HckaxeHune NPHHHMAaeMOro cHrHana

Uckarkende NPUHUMAEMOTO CHrHAJA, U3MEPSIEMOE Ha DPO3ETKE coe-
JIHHATENS] OTBETBHTEJAbHOTO/MarucTpajbHOro kabess, 3akaHYHMBalolle-
rocsi pesuctopom 120 OM, Ha nepexojax MeTka/mpobes NpH HCMO/b3Y-
€MOii CKOPOCTH Mepelail CHIHA/O0B NAaHHBIX HE JOJIKHO NpeBbINaTh

259%.
TlpuMeuanue — B ciayyae HCHONb3OBAHUS (DHIHUECKON CPCAR Ha BHTOH nape

‘Tipenosaraercs, 910 3aBUCHMbIE oT 6HTOBOH KOMOMHAUHK HCKaXKCHHUS HC  OUCHb
CHJLHO BHIXOJsIT 3a HpeAeJdn JHanasoHa nzMepeHun Ha nepexoje MCTKﬁ/HPOﬁCJ

7 NMOJAPHOCTb U 3HAYUMOCTD YPOBHEH CUTIHAJIA
TlosisipHOCTH CHI'HAJIOB reHepaTopa W 3Haualllhe YPOBHH NPHEMHHKA
€OOTBeTCTBYIOT 3afaHubiM B pekoMennanuu V.11 MKKTT. Tabunua 1
3anMcTBOBaHa u3 pekoMenaauu u V.11 MKKTT.

Ta6anua | - Jinddepesunanbibie 3Hauatne yPOBHH NPHEMHHKA
V—V<—03B ° V—-¥V>403 B
{llen® aaHHBIX ‘ MeTKa, 1 Ilpobea, 0
{Uenn yApaBieHHs H CHHXPO- PasoMKHvaa . 3aMKnyTa

HH3alHH

8 XAPAKTEPHCTHKH FEHEPATOPA

‘CocTaBigioulyo HAIIPSIXKEHHs] TEHEPaTopa HM3MEPAIOT NPH €ro aK-
THBHOM, HU3KOHMIELAHCHOM COCTOSIHMH NOCPEACTBOM ONHCAHHBIX HHXKE
-TECTOB O CXeMaM H3MepeHHs, NpHBEeleHHbiM Ha pHcyHKax 7--10. Jta
COCTABJASAOLLAs. MOXKeT ObITh BbHpa0OTaHa H3 . OAHONPOBOLHOIO IOJO-
KMTEJIbHOTO MHTAIOILEr0 HaNPSKEHHs . ‘

' TlpoBepKH NPOBOAST AJsl KAMIOrO H3 ABYX ABOMYHBIX COCTOSHHH C
HCIIOJIb30BaHMeM AJf cHely(pUKalud BeJHUHHbl HalpsiKeHHs ABYX
cumBoJsioB | V] ¥ | V| cooTBeTcTBEHHO. '

8.1 HanpsikeHue pasoMKHYTO# uenu, V,

- IIpx u3MepeHUH B COOTBETCTBHH C PHCYHKOM 7 3TO Hanpﬂmeﬂue
JOJXHO HAXOAUTHCSA B Ipeenax:
— BHIXoAHBIE OKOHYaHus A, B: 1,5 B<<|Vy| uan Vo] <6,0 B,
— OKOHuYaHHA A, CHB C: |Voa| unm |Voo|, uam |Voa|, HIH

|Voh1 <60 B.
8 .
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8.2 HanpsxkenHe cmeulenns, Vos
Tlpu M3MepeHHH B COOTBETCTBHH C PHCYHKOM 8 HANpsKeHHe cMelle-
~ HMsl I0JKHO HaXOAUThCs B IIpejiesax: '

—— Harpyenmubiii HenTp n okonyanue C: 0 B<Vos nan Vos<3,0 B;

— Gunapupe cocTosiHus, pasHocTh: | Vos—Vos| <<0,2 B.

8.3 OKOHeuHOe BLIXOJHOe HANpsiKeHHe, Vi ' '

Tlpy M3MepeHHH B COOTBETCTBHH C DPHCYHKOM 9 HCIBITAaTC/]bHLIM
Hanpsokenvem V, W3MEHSIONAMCS OT —7 10 +12 B, 310 Hanpsaxenue
JOJIKHO HAXOAHTHCS B NIpeAeNax: o '

__ Bmixoinble okonuanus A, B: 1,5 B<|Vi| nam | V| <<5,0 B;

— GHHapHBIe cocTosHUsI, pasHocts: | Vi|—|Vi]| <0,2 B.

8.4 IaureabHocTh mepeaHero (poHTta, f, M HanpsAXKekHe paccoraa-
copanus V. | :

[Ipu npoBepke HanpskeHus Ha Nepexoiax MeTKa/npobesa B COOT-
BETCTBHH ¢ pucyHkoM 10: ' h

— JIATENBHOCTb nepensero u 3aisero gponros 0,1 no 0,9 Hanps-
2KeHns Vs Ha BHIXOAHBIX OKOHUaHUAX A, B HOJXKHO ObITH

: £.<<0,3¢,,

rae {, — Bpemst EH (epxuHHuHbIA HHETEPBAN) H

' V= IVi—Vils :

— pe3yJbTHpyIOLiee HaNpsiKeHHe, 06yCca0BJIEHHOE paccoryuacoBa-
HHEM MeXJy HarpyeHHbiM HEHTPOM H OKOHYaHHEM C,. 10fiXKHO ObiTh

V.<<0,4 B Mexay nuKamu.

Pucynox 7 Msmepenue Ha- Pucysox 8 MamepeHue cMelle-
MPSKCHHS PA3OMKHYTOH llenH HM% HamPSAKEHHS
A ) 2700mM
! agm-7 do +128
o - REpEMERHDE
Eo HAAPSIMEHUE
270 0m Q {,7]
o *

¢

g

L

Pucynok 9 H3mepestne HanpsKEHHA MArpyKeHHO-
Fo BRIXOJQ
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Cocmgguue. th th o

yomeowubod,, 1 e X
: =
3

f—ppeMn ui:pacr'al-mﬁ; t,~~LAUTEeABHOCTD eMHNYHOro HHTEPBAla
Ha HCIOJBb3YEMOA CKOPOCTH NepeAayd JAaHHbIX; )

t,<0,31,, :

V —DAa3HOCTH/HANIPAIKEHAR B YCTOMUHBOM COCTORHUH,
.
) —
Vssz—'lvt'_vt‘ .

PucyHnoxk 10 ViaMepenue BpeMeHH  MCPEHEro ¢dponta H
PACCOraacoBanud

9 XAPAKTEPUCTUKH NMPHEMHUKA

CocTaB/sA0IIYI0 HanpsAXeHHs Ha BXOA€ HNPHEMHHKA  H3MEPAIOT B
COOTBETCTBHH CO CXeMaMH H3MepeHHs, NPHBEACHHBIMH Ha. DHCYHKax
11 u 12. : AR ' ' ,

‘CocTaBasiollas, KOTOpas yAOBNETBOPSAET 3THM TpeGoBaHHuaM, 0Gpa-
syer B AudpepeHNHaTbHOM NPHEMHHKE, HMEIOUIEM BHICOKHH BXOAHOMH
MMIenakc, HeGoJbIIYIO BXOAHYIO IOPOroByio o6aacThb nepexoaa ot —0,3
710 +0,3 B # f0nMycK BHYTPEHHErO CMELIEHHS HANPsXKEeHHs He 6oJiee 3 B.

9.1 YyBcTBATENbHOCTH BXOAA (CM. pHCYHOK 11) :

JlonycTHMble 3HAUYeHHs BXOJHBIX HaNpsKeHHH Var u Wp,BO3HHKE-
JOIINX Ha BXOAHBIX OKOHUaHHsix A’ 1 B’ npHeMHHKA M H3MEPACMBLIX

10
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Hegnpedenennas ofracms

(wupuna 0,68 )
Wti8 g5 ¥

+11,78
ORI
Ngaden, | Gra. / 4128
NN
) '7'// //// / Vyr
1 . MemKa, BbikA /
b8 WXLV 101
-6,78 ~78 ’

Pucynok {1 JIHATIA30H BXOMHBEIX Haﬂpﬂ}KeHHPl

OTHocmebeHo oxonuanuss C’ NDHEMHHKA, JAOJKHBI HAXOLUThCA OT —7
Jo -+12 B. Jdasa mo6oro coueTaHuss BXOAHBIX HaNPAXKeHHH NPHEMHHKA
BHYTPU 3TOrO NONYCTHMOrO AMAaNa30Ha NPHEMHMK JNOJIKEH HMCXONHTH
U3 LPEANoJIOKEHUs HAJH4UHg OHHAPHOTO COCTOSHHS MPH IIPHJOXKEHHOH
pasHnue BXxoanoro Hanpsienua Vi+03 B uau Bume. Kpome Toro, npu-
eMHHK He HOJIKeH II0ABEPraThCsi HUKAKHM NOBPEXAEHHAM OpPH NOKaye
Ha ero BXoinble okoHdanusa A’ uau B” u C’ nposepoqﬂoro Hanpsaixe-
Hus, H3MeHsiouierocd ot —10 1o 415 B.

9.2 BxoaHoii G6anaHc (cM. pHCYHOK 12)

Banaxc BXOAHBIX BOJbT-aMIIEPHBIX XaPAKTEPHCTHK NPHCMHHKE H
BHYTPEHHHX OTKJGHEGHHI HATPSKEHHA AOJKeH OBTh TakuM, YToOB
NpHEMHHK MOT OCTaBaThCs B 3alaHHOM OHHAaDHOM COCTOSIHHH, KOTAa
AnbdepennyuanpHoe Hanpsikenne Ves -+0,6 B noxaercsa uepes cornta-
cyioliHe Pe3HCTOPH conpoTHBAeHHeM 4o 1500 OM Ha KaXKAoe BXOILHOE
OKOHYAHHE, KaK 3TO NI0Ka3aHO Ha PHCYHKe 12, MpH BXOAHBIX HaNpsiXKe-
HusAX Vry u Vgo, H3MeHsIOIHXCH 0T —7 10 + 12 B. Koraa nojispHocTb
Hanpspkennsn VR3 uaMmeHnsercs Ha. o6paTHYIO, TO TNPOTHBONOJOKHOE
6HHAPHOE COCTOSIHHE MOJMXKHO HOllllep}KHBaTbCiI NpH cOOJIOJEHHH TeX
e YCJOBHI.

s f

Kepnpedetesnad o
Glacme (wupunt 8,68)
Vert128  +11,48

NN AN

ﬂgaéa/lu 8xan.

77 77777 Vee

- /Memxa, Bokt. /

-l 6,48 1 LLLLL Ll L

-6,48 -78 _

PucyHok 12 HMamepenne paccorsiacoBaHHS Ha BXoje '
N

+11,48

1t
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DY

10 MPOBEPKMU B YCJIOBHUSIX HEUCIIPABHOCTEH

YUroO0bl HCKJIOYHTh HAPYLIEHHS, BHI3BAHHBIC OJHHOYHBIMH HEHCNPAB-:
HOCTSAMH, IIPOBEPKH COCTaBJAAIOMIUX CJeAyeT NPOBOMUTH MO CXEMAM H3-
MEpPCHHH, NPUBEeHHbIM Ha pUCyHKax 13—15. |

10.1 KopoTkoe 3ambikaHHe uenu reHeparopa (CM. pHCYHOK 13)

I'enepatop He AOJKEH NMOABEPraThbCs HHKAKHM MOBPEXKIEHHSAM B
pesysapTaTe KOPOTKHX 3aMbIKaHUH €ro BbIXOAHBIX OKOHuaHHi A u B
JAPYyT HA Apyra. ‘

Pucynox 13 [1posepra
KODOTKG3aMKHYTOI 0
reHepartopa

10.2 ConepHuuecTBO reHepaTopPoB (CM. PHCYHOK 14)

TeHepaTop He JOJIKEH NMOABEPraTbCs HHKAKHM MNOBPEXKIACHHAM B
pezyabTate NOAKJIOUCHUS IO BHIXOAHBIX okoHuaHMp A und Bu C K
HCIBITATENIbHOMY HaNpsAXKeHHIO, H3MeHsomemMycs or —10 o +15 B,
npH JI00bIX BBIXOLHBLIX YCTOBHAX: ABOHYHbIE 0 uau 1, WM TaccHBHOE
COCTOSIHHE. :

10.3 OrpaHuueHune TOKa reHepaTopa (cMm. pHCyHOK 14).

TInkoBoe 3HaueHHe TOKa B J1060M HPOBOJE, HAYLIEM K FeHepaTopy,
He J0JI)KHO NpeBHIIaTh 250 MA NpH IPOBeJCHHH NPOBEDKH B COOTBET-
CTBHH C DHCYHKOM 14 MCNBITaTeJbHBIM HampsaxeHHeM V, H3aMeHnsiomiem-
¢ oT —7 [0 -+12 B c HH3KOH CKOPOCTbIO, parBHoﬁ HJIH MeHbLIeH
1,2 B/mkc.

DTOT KPHTEPHii He C/elyeT PacCMaTPHBATh Kax TpeboBaHHe K re«
Hepatopy BhaBaTe TOK- 250 MA. Ckopee, morpebuasiolinit rexepaTop

A

B om =7 do +128,
nepemMoennge HiL -

. . : noswenue Ro=0

Pucynox 14 Ilpoepka
COnepHUYeCTBa FeHepaTopoB

12
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He JOJIKeH J0MycKaTb, yToGbl CyMMapHblil TOK IpeBhiial 250 MA, ec-
JIH ero BLIpaGaThIBAIOT HECKOJIBKO 3ajalolinx renepatopos. ([omou-
HHTE/IbHYIO HH(POPMALHIO O CONEPHHYECTBE - T€HEPATOPOB CM. B NyHK-
- Te A4 npunoxenus A). :

10.4 Mepexoanoe HanpsiKeHue (CM. pHCYHOK 15) i

MeTos u3MepeHHs, COOTBETCTBYIOIHH DHCYHKy 15, IpHMEHHM Kak
IJ15i TEHepPaTOPOB, TaK M AJs NpHeMHUKOB. JloqxkHa ObITb obecnedeHa
3aWHTA OT NEPEXONHBIX HAaNpsKEeHHH, KOTOpble MOFYT BO3HUKHYTL B
HEeNsX CTHK2, KOrAa BBICOKHH TOK MpepbIBaeTcst BCJEACTBHE CONEPHH-
yecTBa ABYX rexepatopos. ([lomosnHuTeNbHYI0 HHGOpPMALHIO CM. B
-nynkTe A4 npusnoxenus A). N

TTaccHBHBI reHepaTop W NPHUEMHHK AOJKHBI OBITb COCOOHbBI BbIACD-
JKUBATh Ge3 cO0eB BXOAHBIE HMIYJbCh JIHTEIbHOCTBIO 15 MKC 1pH_ | %

paGoueM LHMK/Ie HCTOYHHKA Hanpsikenns 23 B n mMmnepancoMm ucrou-

HuKa 100 Om. Kak moJioxkuTe/bHBe, TaK H OTPHIATENbHbIE UMIYJbChl

cllellyeT NofaBaTh MexXAy okoH4YaHHAMH A # C, a TakXKe OKOHUaHUAMH
B u C naccHBHBIX TeHEpaTOPOB, H MEXKAY oKoHuaHHAMH A’ 1 C’, a Tak-
e okonuanusamu B’ u C’ npueMHHKOB. Eciu uCIBITBIBa€Masi COCTaB-
JISI0IAsl NPePLIBAETCA NPH NMOCTYIVIEHHH HMIYJbCOB, TO ee CJelyer
BO3BpATHTL B pabouyee cocTosiHHe B TeueHHe 200 HC nMocsie OKOHYAaHHA
NOCTYMUBILErO HMIYJbCA,

A/A

[enepamap 15030m R
iy 7a
npue-awn | 878 9 *25 u ~258,
daumenphocme
. LA . \j 15me 1% pabo-'
) ye2Q yuKkal.
e Rp=0

Puc, 15 Ilposepka
NepexoaHOTO yalpsi>keHHsa

11 YCJIOBMSI OKPY)KAIOUEA CPEJbI

~

Jas obGecneuenusi paGoTocnocoGHOCTH CHMMETPHUHOH LENH CThIKA |

TIPH CKOPOCTH II€Pelayd CHrHaJNoOB AaHHBIX 40 1 M6uT/c Heo6XOAMMBL
cleaylHe YCAOBHS. o

CymMmmapHoe ofliiee HanpsiKeHHE B J110060§i TOYKE LENH CThiKa [0J- a

JKHO HaXoauTbecsi oT —7 Ao -+7 B. Ofnako B ciyyae CONEPHHUYECTBA
reHepaTopoB 3TOT AMANA30H pacuupsiercs K0 +12 B (cM. myskt A4
npuioKeHust A), '

O6ulee HampsKeHHe Ha MPHEMHHKE SIBJSIeTCS HAHXYAILIHM Cayyaem
coueTaHHs CAeIYIOLIHX BEeJHUHH!

13



.TOCT P HCO 8482—93

a) Pa3HOCTH NOTEHUHAJOB 3€MJIH TIeHe

CM. DHCYHOK 1);

patopa u npuemuuka (Vg,

B). IPOJIOJIBHOTO HANPSIKEHUS, HHAYLHPYEMOTO CAYYafHbIM WYMOM,
H3MEPEHHOTO MeXJy OKOHYaHHsMH A’ vau B’ m C’ npHemHHKa 1pu
00beIHHEHHEIX BMECTE€ OKOHYAHHAX kabeqss A, B nu C reneparopa;

C) HanpsiKeHHeM CMeLIeHHs reHepatopa Vos.

12 COBMECTHMOCTb KOMNOHEHT

B HEKOTOPHIX Clydasix MOXHO CO3LaTh FE€HEPATOPHl H NMPHEMHHKH,
YAOBJIETBOPSAKINHE TpeOOBaHUAM Kak pekomenpaumy V.11 MKKTT,
TaK H HacTOSIIero CTaHAapTa.

XapaKTePUCTHKH

HacTtosiwuii crangapr

Ta6numa 2 CoBMecTuMOCTb ¢ pekomenaauueir V.11 MKKTT

Perxomennmanusa V.11 MKKTT

"|Teneparop u npuemnmk
Hanpsxenue nuranus

Ofmcee HanpsiKeHHe
bes nospexaenuit

I'enepatop .
PasomkHyTast uerb
HarpyxcHHble BBIXOAB
CwMeienne )
PasHuna Metka/npobes
Bpewmst HapacraHusi/cnajia
Huc6adanc
KoportkosamkuyTasi uenb
IlpezenbHblfl TOK
Mpuemuuk
MuHumanbHas
TEJbHOCTh
Juanason
HOCTH
Jluc6ananc

IPSIKEHHS]
O6uapyxenne
BOCTH .

HC})QXO,’IHOC HanpsiKeHue

4yBCTBH-

YYyBCTBHTEJb-

BEyTpeHHee CMeleHHe Ha-

HEHCNHpaB-

+ T1on0UTCABHOE

Or —7 a0 +7 B
Ot —10 10 +15 B
—25 u 495 B

<6,00 B _
Ot 1,5 a0 5,0 B/54 Oum
<3,0B.

<02 B

<03 EH

<04 B

<250 MA

300 MB

Or —7 10 +12 B

4600 MB
<308

. O —10 10 +10 B

[MToao:kHTCABHOE U/ -
UM OTPHULATENbHOR
Or —7 10 +7 B
Or —12 no +12 B

.
6,00 B '
01 2,0 no 6,00 B/584 Om

<308

<04 B

<0,1 EH

<04 B

<150 MA

..

+300 MB

£720 MB
<30B .

3 BHaa
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IIPHJIO)KEHHE A

PYKOBOASLLUE MATEPHAJIbI H ‘HOﬂCHHTEJleblE SHAYEHUSA

(Hannoe npunoxeHne He SBJSETCH 0653aTeAbHON YaCTpio CTaHRAPTA)
TIpuMeHHTeIbHO K reHepaTopaM H NMPHEMHHUKAM, PACCMATPUBAEMBIM .B HACTOMILEM
<Tanpapre, Heo6X0AMMO BHCKA3aTh CAeAYIOIHe COOGPaKeHHs.
A1 NMpenynpeanrensHpie onepauuu
Pa3paboTuuky CHCTeMH, HCHOJb3yioLleh paccmannBaeMue TeHepaTopL H IpHeM-
HHKH, CJe[yeT HPelyCMOTPeTb TakKe BOBMOMCHBIE CHTyallHH, KOTAA BCe T'eHepaTOphH
MOTYT OKa3aTbCsi B IIaCCHBHOM COCTOSHHH. ‘B Takol CHTyalHH HeBO3MOXHO ompesne-
JHTb, B KaKOM KOHKPETHOM COCTOSIHHH HaXoAutcsl Jo60i npueMHMK. J1asi nogo6HBIX
cuTyauuii paspaboOTYHK MOJKEH NPEAYCMOTPETh COOTBETCTBYIOWLHA INPOTOKOA  HJH
_ ApyrHe NpeAYNpERHTEJbHbE MEpH, KOTOphie He BXOAT B TNPEAMET DacCMOTpeHHs
' HACTOAIIEr0 CTAaHAapTa.
A.2 Cpencrsa B3aHMOCBA3M

[lapameTpsl Kabenst 31ecy, HE CTAHAAPTH3OBAHBI, OAHAKO AJst HEKOTOPLIX MPHMEHE-"

11 MOTYT OKa3aThCAl TMOJIE3HBIMIL CJIeYIOIHe PYKOBOJASIHE YKa3aHHS N0 BLIGOPY Ka-
Goasi. K OCHOBHLIM MapaMeTpaM, BJHSIOLMM Ha BHIGOP kabeJst, OTHOCATCS:

-a) CKOpOCThb nepmaqu CHTHAJIOB JaHHBIX H, CJI(IIOBaTC.HbHO - AJIRTETLHOCTL CAH-
Huuroro uHTepsana (ER);

b) MI/IHHMaJleOC Hal’lpﬂ)KEHl/lL cnrHana KOTOpOe NOJIKHO NOeCTynaTbh B deCMHHK

) MaKCHMaJbHble LONYCTUMBLE HCKaXKeHUsSI CHrHAAa (cMm. 6.2.2);

d) neobxoauMas aauna xabens (cm. pasaea 5). :

Enunnunuii untepsan (EW) curnana onpepesnsier MHHHMAJBHBIT  NPOMEXYTOK
LPCMeHH MeXAy NepexojaMi YPOBHEH NepefaBaeMOro CHIHaJa H, TCM CaMBIM, ' TO
BPCMS, KOTOPOE HMECTCH B DACIHOPSIKEHNH /A NOCTHKCHHS CHPHAJOM KOHEUHOTO.ycC-
TOIYMBOrO coCTOsiHHS, ECAH CHrHasg He JOCTHraer CBOEro KOHEUHOTO © YCTOHYHBOTO
‘COCTOSIHMSI 10 NOSBJIEHHS! CJEAYIOMero Nepexoja, TO Nepexoji NOCTYNHT B NPHEMHHK
CO CABHPOM BO BpPeMeHH, H CHFHaJd NMOABCPTHETCA «MeXKCHMBOJBHOMY HCKAMEHHIO>.,
Ilpn BeIGope kabens ciciyer YYHTHBATL COOTHOLICHHC MCMAY EKH u Bpemenem Ha-
pacTaHus CHrHajda B yAaJCHHOH OKOHCUHOH cHCTeMe.

MuauMaJbHOe HalpsKeHHe CUTHala, TOJAHHOrO Ha BXOJ - NDHEMHHKA, JOJIXKHO
GuTf, paBHO HJH GOJblle HAHXYAWEro AONYCTHMOrO MOPOroBOro 3Ha4eHHs NMPHUEMHHKA.
Jlioboe BbIXOxHOE HampsXKeHHe NPHeMHHKA, NMPeBHINIAKOILEE 3TO 3HAYEHHE, NMPEACTaB-
JICT COB0H HCHpaBIsIOMWYI0 CIOCOGHOCTL NpHeMHHKa, 3HaueHHe HeoOXOAuMOH B
CcHCTEME: HenpaBastiollefl ¢noco6HoCTH Gyzer 3aBHCETb OT YPOBHA NMOMeX, JONYCTHMOH
uacToTpl OWHGOK H JONYCTHMOrO HCKaXKeHHsa cHrHaga, Jas onpeﬂ.ene}mﬁ XapakTepH:
cTHK kabeisi pa3pabOTUHK JAOJIKEH IIPEIKAE BCEro ONPeledHTh BEJHUHHY HANPSIKEHHS,
KOTOpasi MOXKeT OBITh II0jlaHA Ha BXOJ NPHEMHHKA B HaHXYHIIEM ciyyae.

HckaXkenue CHrHama —— 3TO Mepa CMeUleHHs BO BPEMEHH OT Hj1eaJsIbHOTO MOMEHTA
HEKOTQPOEro 3Hauallero cOGHITHS, HanpuMep, MosiBjeHHs nepexona. HexoTopnie Brabl
o60py1108a}1ml Bosiee yCTOHUMBHL K HCKaMKEHHSIM, yeM Apyrue. 3HaBue — BEAUYHHE
MAKCHMaJILbHO . IONYCTHMOTO  HCKAXKEHHUST AJIs 3aaHHOTO IpHMEHeHHs - 06eciey T /16~
TIONHYTEAbHEG HCXOMHB napaMerp, HeoGXOAMMEIf AJs BbIOODa COeJHHHTENLHOrO Ka-
Gead. . s

AB MoMexu ¥ cGaNaHCHPOBAHHOCTD Lo

BocnpnannBocn CeTH K HOMeXaM, BO3HHKAIOIHM mxﬁo R pe3yabTaTe 3JeKTpo-
MArHMTHON HHAYKUHH, JHG0 eMKOCTbio MOAKJIIOYEHHS K (H3HYECKO# Cpele, Ompeness-
€TCsl OTUACTH HecOaNaHCHPOBAHHOCTLIO ee HMMEJAHCA MO OTHOWEHHIO K 3eMJe. Hona-
rag, 9yTO BOMSHHE NOMEXH Ha KaXJHH M3 IBYX IPOBOAOB OJHHAKOBO, BEeJHYHHZ COC-
TapAsiolel MOMEeXH MeXAy HPOoBOAaMH B oflieM ciaydae Gyjner onpelessThes HecHa-

- 15
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JIAHCHPOBAHHOCTBIO MX HMIEJAHCOB NO OTHOWEHHIO K 3eMse. PaccMoTpHM aKTHBHbH
FeHepaTop Ha OXHOM KOHHe kabeas (mapbl}) H HECKOJbKO NMACCHBHBLIX I'CHEPATOPOB H
1IPHEMHHKOB, CBSI3aHHBIx MO MOCTOBO CXeMe Ha APYroM ero KoHue,  IIpene6peras
BHIXOJHBIM CHTHAJOM, KOHQHUIYPAUHIO MOXKHO B NEPBOM NPHOIHKEHHH NPEICTABHTH B
© CAeAyOLIEM BHJE: ’

e il
I i ;
I

l |

,‘75/2 e N b Za ]

@ | X

T [

1 ZC t

R./7 i I

S/ ; Zb |

? L |

—t
rae Rs — XapakTepHCTHYECKHHl HMIOejaHC Kalesnsi Ha BBICOKOH — 4acTOTe HJK
waeiiosoe conpoTuBaeHve kabens Ha HH3KO#M dacrore; Za, Zp H Z, — COOTBETCTBY-
jolllMe MMIIEAAHCH KOMOGHHALMH NPHEMHHMKOB MOCTOBOH CXEMHI; €; — BeJMYHHA CHINa-
/12 TIOMeXH OTHOCHTEJIbHO 3eMJIH Ha OJHOM KOHIe KabeJs, APYrodl KoHey KOTOPOro 3a-
3eMJIeH; €; — COCTABJSIOLIA [OMEeXH MeXAYy ABYMA NMpoBoaamu, obpasyemas B pe-

3yJlbTaTe HeC6ANaHCHPOBAHHOCTH HMIEAAHCOB. R
. Curenyer 3aMeTHTh, YTO aKTHBHbIA TeHepaTop oGecneyHBact HU3KHI  HMIeAaHC
OTHOCHTEJBHO 3eMJiH OT OBOHX NMPOBOJHHKOB Kabess, M MO3TOMY Ha HH3KHX YaCTOTax
ofulee HanpsixeHHe GyjeT BHIJANeTh HAa KOHUe Kabesas CO CTOPOHB NPHEMHHKA MOC-
TOBOH CXEMpl KaK HATNpfKeHHEe OTHOCHTCJIBLHO 3€MJH C HMNEJRHCOM HCTOUHMKZ Ra./4
(Rs/2 A%t K2X<OTO MPOBOAHHKA), ’

Jnsi mOka3aHHOM SKBHBAJEHTHOH LeNH paccMaTpHBaeMHA 6ajiaHC NpeACTaBaseT
€060l OTHOWEHHE HANPSKeHHs o6lied MOMeXH K Pe3yJbTHPYIOUIEMY HAMpAKEeHHIO
NIOMEXH B NPOBOJHHKE en, €CJH

.
Bal=20log . n; a1n Gy=1/Rs n Yy=1/Zy,
n

& (2G:4Y ) (2G5 Vo) +Y (4G st YD)

en 2Gs(Y b—Ya) ) ‘
[yets Ys—Y,="Yq u, npeanonaras, 4ro Ya& Gs, Yo Gs 1 Y<K G, ut0o MOMer
GuTh THOHYHO AJsl PaccMaTpPHBAEMON KOR(MHIYpalUMH, NOJYYHM Caedylollee npubiH-
Xenne '

o _ 20,
. en Yo -

OTcl0A2 MOXHO NPEANOJOXKHTL, UTO GaJaHC LaHHOH KOHQHTYpauuu obpathe-
HPONOPIHOHAJICH BO3HHKaIOMed Pa3HOCTH BO BXOAAX Ha 3eMJ/IO (Ye) ans nBYyX BXOA-
HHX OKOHU@HHi NPHEMHHKOB MOCTOBOH CXeMpl M UTO OH [0 CBOEil CYTH He 3aBHCHT OT
o6uedt noAHOM NPOBOAUMOCTH Ha 3eM0 (Ya+Ys) NpHEMHHKOB.

BaJaHC - YYHTHIBAeT, O MeHbliel Mepe, MakCHMaJbHYI0 YacCTOTy CHrHalja, Ha o-
Topylo GYyAyT pearHpoBarth NPHEMHHKH. PasHHUa B BeJHUHHE €MKOCTH OTHOCHTEALHO
3eMJIH OT ABYX BXOJAHBIX OKOHYAHH{i NMPHEMHHKA, COCTABJAIOULAA JHLUL HECKOJIDKO IlH-
Koapan, MoXer BHi3BATb 3HAUYHTEJBHBI ANCOGaNaHC, €C/TH PEAKIHsl NPHEMHHKOB pac-

 NPOCTPAHSAETCS HA CHTHANL B METarepieBoM JHanasoHe. HanpuMep, 10 nNpHeMHHKOB,
KAXABH H3 KOTOPbIx HMEET eMKOCTHYI0 PA3HOCTb (OTHOCHTEJNBHO 3eMJH) 16 n®, co-
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eIHHEHB N0 MOCTOBO# cxeMme ¢ kabesem 1200 Om, mMoryt o6ycJoBHTb aHcGanaHc Ha
yacrore 10 MIy oxono 10 xB. Ha Goaee Bricokux yacrorax (sampumep, 50 MIu)
KOH(HIrypauus npecTapisjach 66 ¢ OAHHM 3a3eMJEeHHBIM IPOBOAHHKOM.

A.4 ConepHuuecTBO reHepaToOpoB

Korpa apa min GoJiee reHepaToOpOB MOAKJIOYEHH K OXHON H TOH ke Henu CThixa,
TO BO3MOXKHA CHTyallusi, Korga o6a resepatopa OJHOBDEMEHHO OKAa3blBalOTCi B ak-
THBHOM COCTOSIHWH. Ecau 0aAHMH (HJH HeCKOJbKO) reHepatop(oB) sBasertcs (i0Tcs1) He-
TOYHHKOM TOKa, a ApYro#i — norpeGHTesleM TOKa, 3TO MOMKET BHI3BaTh 4pe3MepHoe
paccedBaHHe MOLIHOCTH JHGO B TeHepHpYIolieM, JHGO B MOTPebasIOLIeM 3JeMeHTe.
3To COCTOSAHHE Ofpeje/]eHO Kak CONepHHYeCTBO TeHepaTopOB, MOCKOJbKY 3/€Ch Hec-
KOJIbKO FCHEPaTOPOB KOHKYPHDPYIOT 3a mepejady MO OAHOH LeEmH.

ITocko/bKY KOHKPETHBIE CHCTEMBI MOTYT TPe6OBaTh, UTOOLI HECKOJBKO reHepaTto-
pPOB OJZHOBDEMEHHO HAXOAMJHCh B aKTHBHOM COCTOSIHHH, TO NapaMeTpPsl B TeCTax €o-
nepiuyectBa reHeparopo {(cM. 10.2—10.4) Guinm BHOpaHm TakuM 06pa3soM, uTOGH
Ha pacceHBaHHe BHYTDH. TeHepaTopa MOTJIH ObiTh HaJOKeHbl MPaKTHYECKHEe OrpaHHve-
HRSI. '

ConepHHYECTBO TeHepaTopoB OyjJeT HMeThb MeCcTO NPH Jo60M OJHOM MAH BCEX
Tpex HHMKeNepeyHCJeHHBIX YCHAOBHsX:

— BKJIOYEHHE NHTaHHSI CHCTeMbl. [IpH BKJIOYEHHH HJIH BOCCTAHOBJIEHHH NHUTAUHS
HECKOJIbKO [E€HEPATOPOB MOTYT OJHOBPEMCHHO OKa3aThCsl B @KTHBHOM COCTOSHUHM B.
1ePHOJ HHHIHAJIH3AIHH; .

— cHCTeMHasi HeHcnpaBuocTb, COOR MoXKer NPOH3OHTH KakK B ANNapaTHBIX, Tak
M B NPOrPaMMBBEIX CPEACTBAX, UTO MOXET NPHBECTH K COMEPHHYECTBY TreHEPaTOpoOB;

— CHCTEMHBbIA NpPOTOKOJ. HekoTopble CHCTeMHble NMPOTOKOJnL MOLYT nNpefHame-
PeHHO BBECTH HECKOJIbKO NeHepATOPOB B aKTHBHOE COCTOSIHHE Ha KODOTKHI. HEPHOA
IpH Nepexojie OT OJHOrO ceaHca mepejau K Apyromy. Kpome roro, apyrue npoToko-
AL MOTYT PaspeHiHTb CTAHUMAM, KOTOPble KOJJIEKTHBHO HCIOJIB3YIOT OAHY Lelb, CO-
IlePHHYATH 32 NIPABO MepejayH, YTO NPHBENET K OLHOBPEMEHHOfi aKTHBHOCTH HECKOJb-
KHX TeHepaTopoB. BO3MOMHO, OJHAKO, YTO OJHa H3 CTAHUHI 3aBJajeeT UENbi, UTO
npHBEeJET K OKOHYaHHIO CONEPHHYECTBA.

MexanusMp yCTpaHeHus c6oes reHepaTopos MOrYT OBIThb Jiydille BCEro OMHCAHH €
110MOLIbIO PHCYHKOB 16 1 17,

B cayuae, H306pa’eHHOM Ha DHCYHKe 16, NMOKasaWn IBa reHepartopa Ha ORHOM
nepepnaomedi uenH. Tenepatop A Gyner nepeaasath CBOR TOK® KOPOTKO3aMKHYTOR
uenn K norpebasiiouieMy resepatopy B. Jra CHTyauHs, YXYAWIEHHAsg BO3MOKHHIM
HaJHuHeM obuiero Hampsixenuss (or —7 no -7 B) Mexay [ABYyMs TeHEPATOPaM,
MOXeT MoGYAuTh Fenepatop A DacceHBaTbh BO3MOMKHYlo H3GBITOYHYIO ~ MOLLHOCTL Ha
BCI0 KOHCTDYKUHIO renepaTopa. HaflpHMep, eChH TOK KOPOTKO3aMKHYTOH ilemH rcme-
patopa cocTaBaser 250/ MA H ~OUETZHHE MHTAIOUIETO HANPAKEHHS H PASHOCTD MOTEH-
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Pucynok 16 ConepHHYECTBO FEHEPATOPUB C OAnnM
reHepaTopOM-HCTOUHHKOM
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Prucyrok 17 CofepHHYECTBO TEHEPATOPOB €  HECKOIBKHMH
reHepaTopaMK- HCTOYHHKA MU

1HAA0B Ha oOlleM CcONpOTHBJEHHM paBHa 12 B, 1o renmepatop A 6yamer pacceupath
MOHIEOCTb, paBHYI0 Npubausurenvuo 3 Br.

Cayuat#t, u306payKeHHBI# Ha pHCYHKe 17, MOKa3biBaeT CHTYAUHIO, KOTAa HCCKOMBKO
TCHCPATOPOB NOAAIOT CBOX TOK KOPOTKO3aMKHYTOH mnend B OAHH NOTPeOASOIHUE re-
nepatop. Kak ToslbKO noTpeGJsiiolivfi reHepaTop BHHAET H3 HACHIUEHHH, TO cOue-
Tarie HANPAKEHHT KOMIEKTOP — 3MUTTEp C GOJbLIMM BHIAABAaGMBIM TOKOM, MOXKeT
BH33ATh YPE3MEPHYI0O MOUIHOCThL B reHcpatope B. Dto MOMXeT NPHBECTH KO BTOPOMY
THOY HEHCHPAaBHOCTEH, OTHOCALMXCA K NOTPeOaAIomeMy 3JEMCHTY.

O6a cayuas mOKa3WBAaKT, YTO B TeHepaTope AOJMKHL  ObITh  NPeIyCMOTPEHH
CPCACTBA BallHTHl A/ NpeNOTBpalledust J060ro THDA HeuclnpaBHOCTH, J[Ba Hauboace
OUYCBHIHHIX PellleHHst OTHOCATCS K OBJACTH OrPaHHYCHNA TOKa H TEIJIOBOTO OTKJIOYEHHS.
Xora- pelledieM HPoGJeMBl CONEPHUYECTBA IeHEPATOPOB MOXKET OHITh JHOO OrpanmHue-
HHe TOKA, JHOO TeNJoBOe OTKJIOYeHHe, JHO0 CoYeTaHHe TOTO M APYLOTO, 3TH MePH He
HCEJIOI2I0T HEKOTOPBIX APYTHX CPEACTB 32LHTHL NMOCTOJbKY, TMOCKOJBKY 3Ta 3aLIHTA
BCTpAUBACTCA B FeHEpaTOp.

OrpanHyeHHe TOKAa IPOCTO HE [ONYCKAaeT YPR3MEPHOr0 PACCEHBAHHA MOULHOCTH B
rCHepaTope, OTPaHHYHMBAS BEJIMUHHY TOKa B YCJOBHSX CONepHHYecTBa., ITO CPEACTBO
' BAIiMTH HMECT TO NPEHMYILECTBO, 4TO obecneunsaeT OBICTPOE BOCCTAHOBJCHME AAf
06paBOTKH NPOTOKOJOB CONEepHUYeCTRBA, TenJOBOH MeTOX OTKJIOYEeHHs BHIABJASAeT 06-
paTHoe CBOHCTBO METOAY OrpaHHUYEHHs TOKA: MeJJICHHOE BOCCTAHOBJIGHHC H3 PeXKHMa
CONCPHUYCCTBA M NPUCYILYIO eMy CIOCOOHOCTb BOGCIPHHHMATb He TOJBKO GOJbIIHE
TOX¥, HO ¥ NEPErPY3KH MOLUHOCTH.

[ipu BO3HHMKHOBCHMH comepHMYecTBa OOJIbLIHE TOKH NPHBOAAT K  HAKOWJICHHIO
suépruw s uend, Eciu TOK pesko mpeobpasyercs, TO B uenH nepefaus O6yACT. BO3HH-

KaTh HanpaxCeHhe, OnpejesseMoe BhIpaxeHHeM -
1Z,
V="

e V' o— posnnkawollee HanpsxKenHe, B;

I; — TOK KOPOTKO3aMKHYTOH LemH, A;

Zg — XapakTepHCTHYECKHI uMnenanc kabessi, OM.

[Tpu orpanuyeHsd MaxkcHMaJbHOTO Toka 250 MA Mo Hanpskenue GyacT COCTaB-
AT 0040 15 B. Ecau uernlpe unu 6ojec ApaliBepoB HaXOASATCS B COCTOSIHHUH «3aM-
xiyro» (tox uemu no 500 OM) ¥ BO3HHKaeT Ma/IoBepOsITHas CHTyauHs, XOoraa jAsa
TEHCPATOPa NePeXONAT B COCTOSIBHE «PA30MKHYTO», TaK YTO HX MpEphIBAHHA TOKA
COBNaAaloT B lenH, 10 AXPQepeHINaAbHOe HANpsXKeHHe MOXKCT 3Ha9uTeNbHO BO3pa-
«cti. Pa3paGoTusKy CJjefyeT YUMTHIBATh 3Ty BO3MOXKHCCTb TIPH PaspaboTKe CHCTEMBEL.
TpceGobanust, npusesenHsle B pasgese 10, opHeHTHPOBaHH Ha 3aUIUTY TOJBKO OT OA-
HOrO T2KOI'0 COBHITHSL. i
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. IIPHJIOXEHHE B

TEPMUHOJOTIUA N0 3NEKTPHYECKHUM XAPAKTEPUCTHKAM
NMPUMEHUTEJNDBHO K UHTETPAJIBHBIM CXEMAM

B.1 CummerpuyHas Henb CThiKA — LeNb CTHIKA, B KOTOPOH AJA NEpelayd CHr-
HAJIOB HCIIOJIb3YIOT /B IIPOBOJHHKA H AH(depeHHaIbHOe HANPSAXKEeHHe,

B.2 Koapdpuunenr oGuieil peanunnp orkaonenns (CMRR) — B cumMerprunnx
Uemsx CTHKA OTHOWeEHHE OGHIEro MPHIOXKEHHOTO HANPSIKEHHS Vem K pe3yJbTHPYIO-
, merv)xy nepexojiHoMy HanpsixkeHHi Vir (To Xke, uTo M auddepeHuuanchoe HanpaxKc-

HHe).
IT10T KO3 HHUIHEHT O6bIYHO BHIpaXKaercs B Jeuubennax B BUAE

Vem
' CMRR=20log — ,
Vh
Ilpumevyanue — KoapohHiuHeHT OTKJIOHEHHS 3aBHCHT OT OKOHYAHHS LENH M
JIOJ2KEH H3MepSThCs, [OKA OKOHYaHHE HaXONHTCH B PeKMMe HOPMAaJbHOIO HCIOJb30--

BaHHus, -

B.3, O6mee Hanpsikenue — MNOJOBHHA BEKTOPHOH CYMMpl HAmpsiKCHAH MeEXAy
KaXJAbIM TPOBOJHHKOM CHMMETDHYHOH HeNM CTbiKa W 3eMJiell HJH JPYrHM YCTaHOB-
JIeHHbIM 5TaJIOHOM HaNpszKeHHs. )

MpuMeuanue — 3ITo HanpskKeHHe MoOXer ObITb CO3MaHO NepelaBacMEIM
(Man TpHHMMaecMbIM) CHTHAJIOM HJH mMoMexol, B mocieanem cayyae 9T0 HanpsxeHHe
Boo6lie He TO Xe CaMmoe, KOTOPOe HHOrAa Ha3blBaeTcsi OGLIKMM HaNpsikKeHHeM H KOTO-
pOe MOJKeT BO3HHKATh (B OGLEM PEeXHMe) MeXIy OKOHUAHUAMU Nap leneil CTHK2 B
pe3yJbTaTe HHAYKTHBHOCTH HJIH Pa3HHLB NOTEHUKANOB 3TAJOHHON 3eMH.

B.4 TepekpecTunle notepu (OAHXKHee OKOHuaHMe) — pnJs JBYX Lemell CrhKa,
HCNIOMIb3YyEMEIX [Jsi nepeladd B NPOTHBONOJOXKHBIX —HANPABJICHHAX — OTHOLICHHME,
BHIpaXeHHOe B Ael|6esnax, HalpsIKCHHS, TIePeRAHHOrO 1O OXHOH lenH CTHKa, X
pesyIbTHPYIOUIEMy NaNpsKCHHI0 (NePCKPECTHOMY) Ha IPHEMHOM OKOHYaHMM' JApyroH
‘HeNMH CTHKa. .

B.5 Nepexkpecthnie notepu (yAajdeHHOe OKOHWHAHME) — [Js ABYX Henedl CTHKE,
HCIIOJb3yeMbIX JJisi Iepefayu B OJHOM H TOM JKe HaNpaBJCHMM — OTHOLICHHE, BHpa-
JKeHHOe B felybesax; HanpsiKeHHs MepeflaHHoro Mo LenH CThKa K pesyJbTHpYoule-
My HanpsfxeHuo (mepeKpPecTHOMY) Ha NPHEMHOM KOHlEe APYFOf UENH CTHIKA. )

B.6 JduddepeHunaibioe HanpskeHde — BEKTOPHAS DAIHOCTh HANPSIKEHHE Me-
K1y KaXK/IBM NDOBOAHKKOM CHMMETPHYHOJi LlenH CTHIKA K 3eMJIeli HJIH JPYrHM ycTa-

HOBJCHHBIM 3TaJOHOM HaNpsXeHHs.

Mpumeusanune — Nupbdepenunanbioe HanpskenHe OOHIYHO Ha3blBaeTcs ne-

PEXOIHHIM HanpsXKeHUeM.
B.7 Okpyxaioune yCJOBHA — Te XapakTePHCTHKH 3JEKTPUYECKOTO HJH pHusnye-
0CTh MOTEHIHAJOB

CKOro "OKpYIKeHHsl (HanpuMep, 3JeKTPOMArHWTHBIE H3JydeHHs, pash
MAFHWTHBIX [OJeH, BEICOTA HAJ YDOBHEM MODs, TeMIepatypa M Ap.), KOTOPHIE MOIyT

noBauAThH Ha paborocnocobrocts OO mau AKJL OTHOCHTEJNLHO Hened CThika.
B.8 TajbBanuueckas W3O0ASLHA — HajxdHe 3/1eMeHTa, He 006J12/210Mero NpOBOAH-

MOCTbIO OTHOCHTEJNbHO OOIero HampsiKeHHs Mexjay o60pyl0BaHHEM, COJLEpKaluM
reHepaTop, H 06OPyLOBaHHEM, COJEPKAIINM NPHEMHHK UENH CTHKA. '
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!
B.9 lenepatop — KOMIOHEHT UENH CTHIKA, ABASIOILMICA  HCTOUHMKOM nepeja-
‘BAEMOr0 CHrHana.

[Ipumeyanue — TepMun «remeparop» HCTOMB3YIOT BIIEPEMEXKY KaK Dap-
HOBHAYHBIH TEPMUBY «apafiBep».

B.10 Hanpsixenne cMeileHHs TeHepaToOpa — COCTABJSIOU[AN IOCTOSHHOLO TOKA,
paBHas NOJOBHHE BEKTOPHOH CyMMBl HaNPsKEHHH MeXAY KaxALIM TMPOBOJXHHKOM re-
HEpaTopa CHMMETPDHUHON LelH CTHKA H €ro 3TaJOHOM CHIHAJbLHOIN 3eMJIH.

[Ipumeuarue — Cocrasastionias NOCTOSIHHOTO TOKA, PABHAS NOJOBHHE BEK-
‘TOPHOH CYMMul HaNpsiKeHul, — 370 TO XKe camoe, UTO cpeatee apupMeTHIgCKOR
‘HANPSAKEHHH TIOCTOSHHOTO TOK& B BLIIUEH3NOXKEHHOM.

B.I1 3emnas, cHrHan — sTajOHHOE 3HAUEHHe HANSIKeHWA CHIHAajJa reHepatop,
NPHEMHHK.

B.12 3emnsn, sasemaenne — 3TajfOHHOE HANpPSIXKEHHe, YCTAHOBJEHHOE NPOBOAA-
I{HMH KOMNOHCHTaMH, o0pasylolllMMH TPOBOAsIee COeJMHEHHe ¢ 3cMJeH  BOJAM3M
060PY/I0BaHHAS, cogepxamero TeHepaTop H MPHEMHHK.

fipumevanne — IlonAtne «3eMif» H «3a3eMAeHHe» — B 00llieM caydae CH-
HOHHME c IOHSITHEM <«3allHTHast 3eMJs» KOpiyca OGOpDYAOBaHHSI WJIH 3NaHHs,

B.13 Pa3HocTh NOTEHNHANOB 3€MAN — Pa3HOCTh MEXAY NOTEHIHANAMH CHIHAJb-
HoO#l 3eMJiH TeHEpPaTOPa U NPHEMHHKA LelH CTHIKA,

JTOT NIOTeHNHWAJ PAaBEH PA3HOCTH NOTEHIHANOB 33a3eMJIEHHS TOJBKO B TOM.CAy-
4ge, €CJIM CHIHaJbHAS 3eMJs NMOAKJIIYEHA K 3a3eMJIeHHI0 Y TeHepatopa H Yy npueM-
HHKA.

B.14 Ilomexa HaBOAKM — HaNpPSDKEHHE [IOMEXH, HaBeJeHHOe Ha lenp CTHKA B
PesyJibTaTe 3/1eKTPOMATHUTHOR MHAYKIHH OT TOKOB B APYTHX NPOBOJIHHKAX.

. Jast cuMMeTpHUHBIX Lenell CTHIKA MHAYUUDPYeMble HaNnpsixeHHsg B OOGUIEM cayyae
NPeJICTaBJCHS B BHJE OBLIEr0 HANDSAKEHHS.

B.l15 Uenbp cThika — uenb, cojepikailasl reHepaTop, MPHEMHHK H COEAHHSIOLLYIO
GH3HYEeCKYI0 Cpelly, IPeIHa3HAuYeHHYjo AN 0OMEHA CHTHAJaMH 4Yepe3 CTHIK, Hanpnmep,
‘O0J1/00]1, OOH/AK]T, AKI/AKL.

B.li6 Touxka cThiKa — TOYKA B LEHH CTbiKA, B KOTOPOH NMPHMEHUMBI U JOJKHBI
U3MEPATLCS CHENHOHUHAPOBaKHbIE JEKTPHUECKHe XaPAaKTeDHCTHKH IIElH.

ITpumevyanune — Toura cTeika OGLIYHO Onpejessier JHHH DPasrpaHHRUYeHHst
MeX1y o60pyAOBaHHEM H B Helt OGLIYHO pacnoJaraeTcst COeJHHHTENb CTHIKA.
B.17 TpueMHHK — KOMMOHEHT LENH CTHIKA, KOTOPHI ofecneunBacT o6HApyXKeHHE
“CHCHAJIOB B LENH CTHIKA HA NPHEMHOM 0GOPYI0OBaHHH.

B.I8 Bpems HapactaHus — BpeMs, HeOGXOZHMMOe  HaNPSIKEHHIO  BHIXOJHOTO
CHFHaNa TEeHepaTopa ANs Hepexoja M3 3Hayamieli BeJIMUHEL XaPaKTePHCTHKH OJHOTO
COCTOSIHHSL B 3HAYANLYIO BEJIHIHHY XaPaKTEePHCTHKH APYroro COCTOSHUS.

HaunBoJsice uacto oHO ompejensieTcst Kak BpeMs, Heo6XoAHMOe AJA Nepexona Ha-
OPSKEHAA CHIHaAa Mex iy touxkaMmu 10 u 90 % BoinoBoro curyaja.

fIipumeyanus:

I O6blyHO BpeMsi HapaCTaHHS 3aBHCHT OT HAarpysku H OnpejenseTcsl AJIA CHELH-
-DHYHOTO TECTHPYEMOTO OKOHYAHHS. ]

12 Jl1d HECHMMETDHYHLIX TeHepaTOPOB BpeMs Nepexoja H3 COCTOSHHA «3aMKHYTO»
HJIH aKTHBHOTO COCTOSIHHSI B COCTOSIHHE <Da30MKHYTO» HJIH HEaKTHRHOe COCTOsIHHe
WMHOT/la Ha3HIBAalOT «BPEMEHEM CHaja». '

B.19 MecrHbie yCJAOBHR — YCJIOBHA OKpyXamowle#l cpeim AAA JaHHOTO MeCTa.

B.20 Conporusierne BOJHOBOrO HANDSKEHHA — CIOCOGHOCTL IleNH CTHKa (pyHK-
AHOHHPOBATb HODMAJbBHO NOC/Ee BO3NeHCTBHA BOJIMBI, MMEIOUIeHd NMHKOBHE HanpsiKeHHs
*BANOTE O HEKOTOPOTrO ONPe/ieicHHOro 3HaYeHHs.

Mpumeaanne — ConpoTupieHHe BOJIHOBOTO HAMPsKeHHs HHOrZ2 Ha3HBAIOT
BOAHOBON HEBOCHPHHMYHBOCTBIO.
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B.21 BoaHosoe HanpsKenue — MepeXojHOe BOJHOBOE HANPsKEHHe, BO3HHKAKIEe
B LeMH CTHKAa B pe3y/bTaTe HHAYKTHBHOH HaBOJKH HJIH JDYTHX BO3JeHCTBHA U HMew0-
ljee CpaBHUTENbHO OoJiblllee 3HAYEHHE H KOPOTKYIO AJHTEJbHOCTD,

TTpu TakuX BOJIHOBBIX HAnpfKEHHSX BHOJHE eCTECTBEHHO BO3HHKHOBEHHe OLIHGOK
MJIH c6oeB.

llpuMeyanue — BoJHOBOe HanpsKeHHe O6BMHO  ONMpPECAACTCH C UENbK
npefloXpaHuTh 0B0pyJOBaHHE OT NOBPEXAECHHH B pe3ysnTaTe MOABJCHHS TaKHX He-

O6BIYHBIX CHTYAaLHi. )

B.22 HecuMmerpuuynas uenb CThiKa — Lenb CTbIKA, B KOTOPOfl MCHOMb3YIOT
OXHH NPOBOAHHK BMECTe C APYTHM OODaTHBIM HPOBOZHHMKOM, OOBIYHO  CHPHaJbLHOR
3eMJell, KoTopas B obueM ciaydyae HCMOJb3yeTcss HECKOJAbKHMH LeNAMH,

21
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