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BBIIONHSAEMOM TeMbl H COIVIACYETCsl ¢ OCHOBHBIM PyKOBOJHTENEM PaloThL
l0SCHUATENBHAS 3AMIUCKA COCTOHT U3 CACAYIONINX Naparpaos.
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AHHOTALUA

Boimycknas — kBanmupukanmoHHas — pabora Ha Temy  «OOopynoBaHue
ycrpoiictBamu MP/III neperona ¢ aBTOHOMHOM TATON» COCTOUT U3 aHAIUTUYECKOTO
o030pa, TEXHUYECKOro TpeOoBaHUA, B KOTOPOM OTpa)XeHOo TpeOoBaHUE
NpeIbsIBIsIEeMble K HWHTEPBaJIbHOMY pETYJIMPOBAHHUIO JIBIJKEHHEM Ha IEpEeroHe,
HKCIUTYaTallMOHHOTO pas3fiena, TEXHUYECKOro pasjeia COCTOSIIEro U3 BbIOOpa
CUCTEMBI aBTOOJOKMPOBKHU, 000PYI0BaHKE MIEPETOHA PENbCOBBIMU LEIMSIMHU, TyTEBBIM
IUIAaHOM TEperoHa, YBSI3KM MEpPeroHa co CTaHUUEH, CXEMbl CMEHbl HalpaBJICHMS,
CXEMbl CUTHAJIBbHBIX TOYEK. B KayecTBe crenuanbHOrO 3aJlaHus paccMaTpUBaeTCs
coou xoxoB AJIC.

B pa3znene oxpaHa Tpyaa paccMOTPEHBI BOIIPOCHI UCCIIEIOBAHUE COMPOTUBICHUS
TeJa YeJ0BeKa INEKTPUIECKOMY TOKY..
B nosicHuTenbHOW 3amMcke HMMEETCs _ CTpaHWL,  JIUCTOB, __ TaOJuIl,
PHUCYHKOB.

Annotatsiya

“Avtonom tortqili peregonni PHIR qurilmalari bilan jihozlash” bitiruv ishi
analitik tahlil, peregonda harakatni interval boshgaruviga qo‘yilgan talablar aks etgan
texnik talablar, ekspluatatsion bo‘lim va avtoblokirovka tanlovi, peregon rels
zanjirlari, peregonning yo‘l plani, peregonning stansiya bilan bog‘lanishi, yo‘nalishni
o‘zgartirish sxemasi, signal nuqtalarini o‘z ichiga olgan texnik bo‘limni, bundan
tashqari maxsus topshiriq bo’limida ALS kodlarini buzilishi o’rganilib chiqilgan.

Mehnat muhofazasi bo‘limida «Odam tanasi qarshiligining elektr tokiga ta’sirini
tadqiq qilish» mavzusi o’rganilib chiqilgan.

Tushuntirish xati  varagq, jadval, rasm va _ ta plakatdan

iborat.
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BBenenue

Y4uuThiBas akTyallbHOCTh BOINPOCOB MOJEPHHU3AIMU CEKTOPOB IKOHOMUKH,
MPUBEJICHUE WX TapaMeTpoB K MHPOBBIM craHjaaptoMm, [Ipesupent PecmyOnuku
VY306ekucTan oTMeYal: «... CTajJ0 peaJbHbIM BO3MOXKHBIM OOYyCTpouT PecmyOimky
NEUCTBUTEIILHO UCXO0Ja U3 €€ HaIMOHAJBHBIX HWHTEPECOB U IMOTPEOHOCTEH,
KIIMMATUYECKUX YCIOBUHU ...». JIJIsl 7TOro HEOOXOIUMO BHEJIPEHUE B MPOU3BOJICTBO
MEePEIOBbIX TEXHOJIOTUA U JOCTH)KCHUW HayKd. OTO HE TOJIBKO IOBBIIIAET
MIPOU3BOUTEILHOCTh TPY/AQ, HO U CTAHOBUTCS UCTOYHUKOM YBEJIIMYCHUS TTPUOBLIH.

Ha mnocnenoBarenbHyl0 pealiu3alnuio 3TUX IEJIEBBIX 3aJad HalpaBJICHUS
KOMIUICKCHAs MporpaMMa MOJICpHU3AIMU JKEJIe3HOIOPOKHOM oTpaciau Y30ekucTaHa
no 2016 r., koTopas BKJIOYaeT B ceOsi OOHOBJIEHHE TapKa IMOJBUKHOIO COCTaBa,
peabuIuTaIlMI0 yTeH, MepBOOUEPEIHOE MEPhI TI0 PEKOHCTPYKIIUU U MOJEPHU3AIUU
CIIELUAJIM3UPOBAHHBIX ~ MPOMBIIUICHHBIX — Npeanpustuil. JlaHHas  KOHIIEHIUS
npeaycMaTpuBaeT TaKKe BBOJ B AKCIUTyaTallMI0O HOBBIX JIJII HAaC M BCETO pEruoHa
CKOPOCTHBIX MACCaXXUPCKUX COCTABOB, UTO B MPUHITUIIE MEHSET OOJUK U OTHOIIICHHE
JFOJEU K 3TOMY BUAY TPAHCIIOPTA.

Nx ycunenHoe perieHne, HECOMHEHHO OyAeT CIOCOOCTBOBATH AabHEHIIIEMY
COBEPIICHCTBOBAHUIO CHUCTEMBI JKEJIE3HOJAOPOKHON COOOIIEHUH U YIIIYOJICHUIO
WHTETPAIMOHHBIX TPOIECCOB, TMOBBIMIAET ASKOHOMHYECKHM Ba)XXHOW IS HaIIUX
roCyJ1apCTB OTHOLIECHUM.

ABTOMaTH4YecKass OJOKMpPOBKA SIBISETCS HauboJee COBEPIICHHBIM CPEICTBOM
WHTEPBAJIILHOT'O PETYIMPOBaHUE JBIKEHHUE MTOE3/10B Ha neperone. Ero obopynoBanue
OOJIBIIMHCTBO CETEM JKEJIe3HBIX JOpOr Halledl CTpaHbl. biaromaps NpPUMEHEHUIO
PEIBCOBBIX IIETel, CBA3BIBAIOIINX MT0€3/1a C CUTHAJILHBIMU MMOKa3aHUSIMH CBETO(POpPOB
aBTOOJIOKMPOBKM TOBBINIAET OE30MACHOCTh JBUXKEHUE M0e370B. OHOBPEMEHHO 3a
CYeT JeJIeHUST MEXKCTAaHIIMOHHBIX Tiepee3qoB. Ha oTnenbHble  OJOK-y4acTKH
JIOCTUTACTCS YBEJIMUCHHUE TTPONYCKHON CIIOCOOHOCTH JKEJIE3HOAOPOKHBIX JIMHUH, YTO
MOJIOKUTENIBHO CKa3bIBACTCS HAa TEXHUKO-IKCILTyaTaI[MOHHBIX TOKA3aTEeNIsIX paOOThI
&Kene3Hblx jnopor. OmHako nerictBue Ab orpaHmdmBaercss MajdbIMH CUTHAJIBHBIMU

ITIOKa3aHUsAMUAU CBCTO(i)OpOB n IIO3TOMY 0e30MmacHOCTh ABHXKCHUC IIPH HEH OCJIIMKOM



3aBUCUT OT TOYHOCTH MCIOJHEHHWE TpeOOBaHUN CHUTHAJOB MAIIMHUCTAMHU
JOKOMOTHBOB. [Ing obecrneueHne O€30IaCHOCTH JBMXKEHHUS IOE30B YCTPOMCTBA
aBTOOJIOKUPOBKU JIOTIOJIHSIETCSI aBTOMAaTHYECKOW JIOKOMOTHUBHOM CHUTHalIM3aLUen
HEMPEPBIBHOTO THUIIA, KPOME TOr0, MPHU HAIWYMK IEPEE3TOB MECT MOBBIILICHHOM
OIMACHOCTH JJIs IBUJKEHUS 10€3/10B U aBTOTPAHCIIOPTa aBTOOJIOKUPOBKA JTOTIOJIHSAETCS
aBTOMAaTHYECKUMH YCTPOMCTBAMH OTPaXJAEHUE MEPEE3IO0B.

KoMmmuiekcHOE  MCNONB30BaHUE  YKA3aHUW  YCTPOWCTB  ABTOMATHUKH U
TEJIEMEXaHUKU COCTaBJISIET CYIIHOCTh BBICOKO? (D PpeKTUBHOM CUCTEMBI

PETYINPOBAHUC ABHMIKCHHUC ITOC3J0B IINPOKO HpHMeHHCMOfI Ha JKCJIC3HBIX O0porax.



1. AnaauTnueckuii 0630p

CucreMbl aBTOMAaTHYECKOW OJIOKMPOBKHM MpEJHA3HAYEHBI IS MHTEPBAJIBLHOTO
PEryIMpOBaHUS IBHKEHUS MOE3/10B HA MIEPErOHaXx.

YucsioBasi KoaoBasi aBTO0JIOKHPOBKA

YuCoByI0 KOAOBYIO OJOKMPOBKY MPOCKTUPYIOT MpH JIOOBIX BHJAX TSITU
noe370B. [Ipu 31eKTpruiecKoil TsAre MOCTOSIHHOTO TOKa UCHOIb3YIOT PEIbCOBBIC LIETIH,
paboratoniye Ha curHaibHoM yactore 50 ', mpu 31eKTprUYecKoil TsAre nepeMeHHOro
TOKa — Ha yacrote 25 ['m.

YucnoBass koxoBas OnokupoBka — OecnpoBoaHas. WMuHdopmanus Mexay
CUTHAJIbHBIMU TOYKaMH MEPEAarOTCs MO PEIbCOBBIM HUTSIM KOJOBBIMH CUTHaJaMU
KX, X, 3 c 4uClIOBbIMH TpU3HAKaMU. OTUM K€ KOJOBBIMH CHTHAJaMU Ha
JJOKOMOTHUB TpaHCIUpyeTcss uHGOpManus O TOKa3aHWM BIEPEAH CTOSILETrOo
ceeroopa. Ilpu cBOOOTHOM COCTOSSHMM OJIOK-y4acTKa KOJIOBBIE CHUTHAJIBI
BOCIIPMHUMAIOT HUMITYJIbCHBIE NYTEBBIE pejie, a MPU BCTYIUIEHUH Ha OJIOK-y4acTOK
noe3za JIOKOMOTHBHbIE KaTymikd. KojoBble CHrHajgbl TOCBHUIAIOTCS BCErJa Ha
BCTpedy noe3za.

YHupuuupoBaHHas caMmonpoBepsieMasi aBTOMaTH4YecKas 0JIOKHPOBKA

VYuuduuupoBanHas  camonpoBepsieMas aBTOMaTH4eckass  OJIOKHPOBKA
pa3paboTaHa TSt MpUMEHEHUS Ha ANEKTPUPUITUPOBAHHBIX u
HEAIEKTPUPUIUPOBAHHBIX JIMHUAX, HA OAHOMYTHBIX M JIBYXMYTHBIX ydacTkax. Jljis
KOHTPOJISl COCTOSIHUS OJIOK-YYacTKOB B CUCTEME MCHOJB3YIOTCS (pa30Bble PEIbCOBBIC
LENU C HEeMpepbIBHBIM NuTaHueM Ha yactore 25 ['u. [lpu BcTymiieHuu moesna Ha
0JIOK-y4acTOK penbcoBas IeNb KOJIUPYETCS HUMITylabcaMu uuciaoBoro kojga AJIC.
[Ipoxonnbie cBeTO(OpPHI yBSA3aHBI MOCPEACTBOM JBYX Map JUHEHHBIX MPOBOAOB JI—
OJI u O—-OMU, no koTopbIM niepenaeTca UHGOPMALIHS O COCTOSHUM BIEPEAH JIEKAIIUX
0JIOK-y4aCTKOB M YYaCTKOB MPUOINKEHUSI.

VYuudunupoBanHas cucTtemMa o00JalaeT  CIEIYIOUIMMHU  SKCIUTyaTallMOHHO-
TEXHUYECKUMU KaueCTBAMM:

® TIOBBIIEHHBIM YPOBHEM 3alIUIICHHOCTH PEJbCOBBIX LIEMEW OT OMACHBIX

BJIUSIHUU U OT BOBHCﬁCTBHH IIpu CXO0A€ U30JINPYIOIIUX CTBIKOB,



® COXpaHEHHEM 3alpenarollero Moka3aHus Ha cBeTO(dOope, OrpakKIarolieM
0JIOK-y4acTOK, MPH MOTEPE IIYHTA IMOIBHKHON €TMHUIIBI;

® TECTOBOM MPOBEPKON JOCTOBEPHOCTH pa3peIIAONIEro TMOKa3aHus Ha
MPOXOAHOM CBETO(OpE, OCYIIECTBIAEMON B TMPOIECCE MPOXOKIACHUS
1oe3/1a;

® HaJMYWEeM aKTUBHOI'O KOHTPOJS MPABWIBHOCTH (DYHKIIMOHUPOBAHUS
OCHOBHBIX CXEMHBIX Y3JI0B W JJEMEHTOB CHUTHAJIIBHOM YCTAHOBKH TPH
JBIKCHHUH TI0€371a.

ABTOOJIOKUPOBKY C TOHAJIBHBIMH PEIbCOBBIMU LEMSIMH W H30JHPYIOIMIUMU
cteikaMu (ABTcC) NpUMEHSIOT Kak Ha OJHOMYTHBIX, TaK U HA JABYXITYTHBIX JIMHUAX C
JTOOBIMU BUJIAMH TITH. DTy CUCTEMY MOXKHO NMPUMEHSATh Ha ydacTKax C HU3KUM (HE
menee 0,04 Om. kM) U HOpMaidbHBIM (He MeHee 1 OM . KM) yIEIbHBIMU
COMPOTUBJICHUSIMU ~ Oaymacta. MakcUManbHyI0 JUIMHY PEJIbCOBOM  IIeMU B
3aBUCUMOCTH OT TPEOYeMOro MUHUMAJIBHOTO YAECIHHOTO COMPOTHUBIICHMS OasiacTa,
ry,min MOXHO BbIOUpaTh B mnpeaenax ot 150 mo 1000m. Ilpu orpaHuueHuu
M30JIMPYIOIIMMU CTHIKAMU C JIByX CTOPOH 3Ta JIMHA MOXET cOCTaBIATH 1300 M.

Ha yuacTkax ¢ HH3KMM COINpOTHUBIICHHEM OajljlacTa KaKIbli OJIOK-y4acTOK
000pYIYIOT HECKOIBKHUMU PEJILCOBBIMU IIEMISIMU TOHAJIBHOM YaCTOThI 0€3 YCTaHOBKH
JOTIOJTHUTENIBHBIX H30JIUPYIOIIUX CTHIKOB. UMCIIO PENbCOBBIX IeNed W WX JJIMHA
3aBUCAT OT MHUHHUMAJIBHO JOMYCTHUMOTO YJEIbHOIO COMPOTUBIICHHUS Oajacta. JTa
nuHa He mpeBbimaet 500 M.

Anmapatypy penbCOBBIX II€TIel pa3menialoT B pelieHbIX ImKadax Ha
CUTHAJIBHBIX TOukaX. Kak mpaBwmiio, Ha KaXXJIOH CUTHaJbHOW TOYKE Pa3MEIIAlOT JBa
mkada: B OJHOM pacIoyiaratoT pejieiHyI0 ammapatypy W amnmaparypy YUCIOBOM
AJIC, B apyromM — mepefarwily0 U NpueMHyr0 annapatypy a0 10—12 penbcoBbixX
1erneu (reHepatopsl U NpUeMHUKH). st paboThl peNIbCOBBIX IENEH UCTIOJIBb3YIOT TPH
HECYIIIME YaCTOThl CUTHAJIBHOTO TOKA.

Curnan AJIC nonaercs B pelnbCOBbIE LIETIH OJIOK-y4acTKa MO MEPE 3aHSITHS UX
noe3ioM. Hauano konupoBaHusi onpeaessieTcsi BCTYIUICHHEM T0e3/1a Ha PEbCOBYIO

Iocib, a OKOHYaHHUC — MOMCHTOM 3aHATHA CHCI[YIOH_ICIZ Mo Xo4y ABHIKCHUA peHBCOBOfI



LETIH.

B nyTreBbIX KOpOOKaxX HEMOCPEACTBEHHO Y JIMHUM Pa3MelaloT TPAHCPOPMATOPbI
U IprOOPHI 3AIUTHI.

Ha yyacTkax ¢ HOpMaJIbHBIMU YJIETbHBIMU CONPOTUBICHUSIMHU HM30JALUHU OJIOK-
y4acTOK, Kak NpPaBWIIO, COAEPKUT JIBE PENIbCOBBIE LEMH (KpOME OJIOK-y4acTKOB C
nepeesaamMu), MakCuMasbHas IJIMHA KOTOPBIX MOKET cocTaBisaTh 1000 M. [lpu qvne
Osok-ydactka (0e3 mepeezna) He Oosiee 1300 M OH MOXET BKIOYATH OJHY
PEIBCOBYIO LIETH CO CTHIKAMHU.

B o06oux Bapunantax AbBTc Ha ydacTkax ¢ 3JIeKTpOTATON AJis IPOIMYyCKa TSITOBOTO
TOKa Yepe3 U30JIUPYIOUINE CTHIKA MCIOJIb3YIOT TUIIOBBIE IPOCCENIb-TPaHC(HOPMATOPHI
AT-0,2, AT-0,6, JAT-150. JlomonHutenbHble TpaHcPopMaTopsl B  MecTax
MOAKJIIOUEHHMS allllapaTypbl K peIbCOBON JIMHUM HE YCTAHABIUBAIOT.

OCHOBHOE 3JIEKTPONUTAHUE amnmnapaTypbl PEIbCOBBIX LENEW MpPEeaycMaTPUBAIOT
OT BBICOKOBOJIBTHOM JIMHUM aBTOOJOKUpPOBKH. B KadecTBe pe3epBa MOXKHO
MCIIOJIb30BaTh JUHUU MPOJIOJILHOTO IHEProCHA0KEHHSI, @ HA y4acTKax ¢ aBTOHOMHOM
TATOW — aKKyMYJISITOpHBIE OaTapenu.

B naHHOM BbIyCKHOM paboTe B KauyecTBE CHUCTEMbl HMHTEPBAIBLHOTO
PETryIMpPOBaHUs JBMKEHUS TOE370B BbIOpaHa YHMCIIOBasl KOJOBas aBTOOJOKUPOBKA
(UKAB). YKADB, mnpumensercs Kak TUIIOBas Ha YYacTKax C HaJCKHBIM
AIEKTPOCHAOKEHHEM, UMEET CJIEYIOIINE OCOOEHHOCTHU
® [HTAHUE BCEX YCTPOMCTB OCYIIECTBISIETCS MIEPEMEHHBIM TOKOM.
® TMPUMEHSIOTCS TOJIBKO HMITYJbCHBIE PEIbCOBBIE LENU C MYTEBBIM pEJIE Ha

BXOJHOM KoHIle penbcoBor nenu (PII), mpu stom umnynbcHoe mnutanue PIL|

NpeacTaBisgeT coOOM KOJOBBbIE CHUTHAJIBI OOLIME JJii aBTOOJIOKUPOBKH U

JJOKOMOTUBHOW CUTHAJIW3allM¥, YBA3Ka CUTHAJIBHBIX TOKa3aHUM CMEXKHBIX

MOMYTHBIX CBETO(OPOB OCYIIECTBIISIETCS C TOMOIIBIO KOJOBBIX CUTHAJIOB.

® HaJIM4Huc YCTpOﬁCTB AUCTICTUCPCKOT'O KOHTPOJIA 3da ABHUIKCHUCM ITIOC310B.



2. Texunuyeckue TpedOBaHUSA
[IpaBuna TEXHUMYECKOW HKCIUTyaTallMd  >Kejde3Hblx jgopor  PecnyOnuku

VY30eKknucTaH yCcTaHaBIMBAIOT OCHOBHBIC MOJIOKEHUS M TOPSIAOK padOTHI KEIe3HOM
JIOPOTH U pabOTHUKOB KEJIE3HOAOPOKHOTO TPAHCIIOPTA, OCHOBHBIC pa3Mephbl, HOPMBI
COJICp)KaHMsI BaKHEHUIIUX COOPY)KCHUH, YCTPOHCTB M TMOJBUXKHOTO COCTaBa M
TpeOOBaHUs, MPEIBABISIEMbIE K HUM, CUCTEMY OpraHM3alluM JIBM)KCHUS IOE370B U
TIPUHITUITBI CUTHATH3AINH.

[IpaBunia TeXHUUECKOUN IKCIUTyaTallud 00s3aTEIbHBI JI BCEX MOJApa3AeiCHUN U
PaOOTHUKOB KEJIE3HOJOPOKHOTO TPAHCIIOPTa, a HX BBIMOJHEHHE O0eCleurnBacT
CIaXEHHOCTh BCEX 3BEHBEB  IKEJIC3HOJOPOKHOIO  TPAHCIOPTa, YETKYI H
OecrniepeOoitHy0 paboTy U 6€30MaCHOCTh IBHYKCHUS.

Cornmacio  «[IpaBwy  TeXHMUECKOW  JKCIUTyaTalldd  >KEJE3HBIX  JOPOT
VY36ekucTanay NpeabsBISIOTCS CIeayomue TpeOOBaHUS K aBTOOJIOKHUPOBKE:

«Ilepen BcemMH BXOJIHBIMH W MPOXOIHBIMH CBETOGOPAMH TPHKPBITHS JTOKHBI
yCTaHABIIMBATLCA MpeaynpeauTeabubie cBeTodgopbl. Ha yyacTkax, 000pya0BaHHBIX
aBTOOJIOKUPOBKOM, KaXKIBIA MPOXOTHON CBETO(OP SBISAETCS MPEYIPEAUTEITHLHBIM 110
OTHOIIIEHUIO K CIIeIyIOIIEeMY CBETO(opy.

Ha yuactkax, riae aBromaTtuueckasi JJIOKOMOTHUBHAsI CUTHAIU3AIMs TTPUMEHSIETCS
KaK CaMOCTOSITEIbHOE CpEJCTBO CUTHAIM3AIMd W CBSI3M, MPEaynpeauTe/IbHbIC
cBeTO(OPHI MEpe/l BXOTHBIMU CBETOPOpaMHU MOT'YT HE YCTaHABIMBATHCS.

Ha nunusax, o60pynoBaHHBIX aBTOOJOKUPOBKOW ¢ TPEX3HAUHOM CUTHAIU3AIUCH,
PacCTOSIHUE MEXIYy CMEXKHBIMH CBETOPOpaMu JTOJKHO OBITh HE MEHEe TOPMO3HOTO
MyTH, OMPEICIICHHOTO JJIA TaHHOTO MEeCTa MPU MOJHOM CIYKEOHOM TOPMOXKEHHUH U
MaKCHUMAJIbBHOW CKOPOCTH, HO He Oosiee 120 kM/4 JJ1s1 macca)kupcKux mnoe3aoB u 80
KM/4 I TPY30BBIX IMOE37I0B, U, KPOME TOTO, JOJKHO OBITh HE MEHEE TOPMO3HOIO
MyTH TIPU DKCTPEHHOM TOPMOKEHHUU C YYETOM IIyTH, MPOXOJMMOIO IOE3/I0M 3a
BpeMsi, HE0OOXOAUMOE JJIsl BO3ACHCTBHS YCTPOMCTB aBTOMATUYECKON JIOKOMOTUBHOM
CUTHAJIM3aIMKM U aBTOCTONA Ha TOPMO3HYIO CHUCTeMy Toe3na. [Ipu »ToM Ha ydacTkax,
r7ie BUAUMOCTh CUTHaJIOB MeHee 400 M, a Takke Ha JIMHUIX, BHOBb 000PYIyEeMBIX

aBTO6HOKHpOBKOﬁ, YKAa3aHHOC PpacCTOAHUEC, KPOMC TOI'O, HOJIKHO OBITh HE MeEHeEe



1000 m.

Ha 1nuHuax, paHee o0OOpPYyJOBaHHBIX aBTOOJIOKUPOBKOM C TpEeX3HAUHOU
CUTHAJIM3alMel, OTAeNbHbIe CBETO(OPHl MOTYT OBITh OCTaBIEHBI C pa3pelieHus
npencenarens I'AXKK na paccrosiHun meHee HE0OXOAMMOro TopMmo3Horo nytu. Ha
TakoM cBeTodope, a TakkKe Ha MNPEayNpeIUTeIbHOM K HEMY JIOJKHBI
YCTAaHABIMBATLCS CBETOBbIE YyKazaTenu. Ha CcTaHUMSAX CBETOBBIE YyKa3aTelld
MPUMEHSIOTCSA, KOI/Ia PAcCTOSHHE MEXIY CMEXHBIMU cBeTo(opamu (BXOAHBIMH,
MaplIpyTHBIMU, BBIXOJHBIMU) TJIaBHOTO IyTH MEHEEe HE0OXOJMMOIro TOPMO3HOIO
MyTH.

Jluaum ¢ 0co0O0 WHTEHCUBHBIM JIBM)KEHHEM MPUTOPOJHBIX TOE370B, TI/Ie
TpeOyloTC HMMETh OJOK-y4acTKH KOpO4Y€ MHHMMAJIbHOW JJIMHBI, YCTaHOBJIECHHOU
CUTHAJIM3AIMH, 000PY1YyIOTCS aBTOOJIOKHUPOBKOM € YETHIPEX3HAYHOM CUTHAIU3alUEH.

Ha nunusix, o00py10BaHHBIX aBTOOJIOKMPOBKON C TPEX3HAYHOM CUTHATU3ALIUEH,
Ha KOTOpBIX 00palaroTcs MaccakUpCKue Moe3aa co cKopocTeio Oosiee 120 km/4 mnn
Ipy30BBI€ IO€37]a CO CKOpPOCThIO Oonee 80 KM/4, IBMKEHHME MX C YCTaHOBJIECHHOU
MaKCHMaJbHOM CKOpPOCTBIO pa3pelIaeTcsl HpPHU 3€JIEHOM OrHE JIOKOMOTHBHOI'O
cBeTo(opa, eciiu 00ECIIeunBaeTCsl OCTAaHOBKA M0€3/1a MEPel IIyTEBBIM CBETO(OPOM €
3anpenaonM MoKa3aHueM MpU NPUMEHEHUU CIY>KeOHOTr0 TOPMOKEHHS IMOocCIie
CMEHBI 3€JICHOr0 OTHsl JIOKOMOTHUBHOTO CBETO(GOpa Ha KENTHIH.

Ha yuacTtkax ¢ moslyaBTOMaTH4ecKOil OJIOKHPOBKOW pAacCTOSHHME MEXIY
BXOJIHBIM, MAapUIPYTHBIM, BBIXOJHBIM CBETO(OpaMH JOJKHO OBITh HE MeEHee
TOPMO3HOT'O MYTH, OIPEIEIEHHOTO sl MECTa IIPU MOJHOM CIIYKEOHOM TOPMOKEHHUH
U MaKCHUMAaJIbHOM peain3yeMON CKOPOCTH, a NpPU HAJIUYUU IYTEBBIX YCTPOMCTB
aBTOMATHUYECKOM JIOKOMOTHMBHOM CHUTHAJIM3allMd 3TO PACCTOSHHE, KpOME TOro,
JOJIKHO OBITh HE MEHEEe TOPMO3HOTO MYTH MPHU HKCTPEHHOM TOPMOKEHHH C YUETOM
MyTH, POXOJUMOTO MOE370M 32 BpeMs, HEOOXOIUMOE /Jisi BO3JACHCTBUS YCTPONCTB
aBTOMATUYECKOM JIOKOMOTHMBHOM CHUTHAJIW3allUd W AaBTOCTONAa HA TOPMO3HYIO
CUCTEMY MO€3/1a.

Ha yuwactkax, He 00OpyJOBaHHBIX aBTOOJOKHUPOBKOH, MpeaynpeauTeIbHbIe

CBCTO(I)OpBI YCTAaHAaBJIINBAIOTCA OT OCHOBHBIX CBCTO(i)OpOB Ha paCCTOAHHMU HC MCHCC



TOPMO3HOTO IYTH ONMPEAEIECHHOTr0 JJIsl JAHHOTO MECTa MPU SKCTPEHHOM TOPMOKEHUU
M MaKCUMaJIbHOM peaau3yemMoll CKOpPOCTH, a NpU HaJIMYUKM HaA Yy4yacTKax
MPUOIMKEHUST TTyTEBBIX YCTPOMCTB aBTOMATHYECKON JIOKOMOTHUBHOW CUTHAIU3AIINU
— Ha PacCTOSHUU HE€ MEHEE TOPMO3HOTO MYTH MPU SKCTPEHHOM TOPMOKEHHUH C
y4eTOM IYTH, MPOXOJUMOTrO TMOE30M 3a BpEeMs, HEOOXOIUMOE JJIsi BO3JICUCTBUS
YCTPOMCTB aBTOMATHUYECKON CUTHAIM3AIMUA U aBTOCTONA HAa TOPMO3HYIO CHUCTEMY
rnoesza Mpyu MakCUMaJIbHOM peain3yeMoil CKOPOCTH.

Ha yuwactkax, rae aBToMaTtudeckas JIOKOMOTHUBHASI CUTHAIU3ALU MPUMEHSETCA
KaK CaMOCTOSATENIbHOE CPEJICTBO CUTHAIM3AIIMY U CBSI3U, IJTMHA JIBYX CMEXKHBIX OJIOK-
Y4acTKOB JOJDKHA OBITh HE MEHEE TOPMO3HOTO MYTH, OMPEICIICHHOrO JJIsl JTaHHOTO
MeCTa MpPU IKCTPEHHOM TOPMOKEHUU C YYETOM IYTH, MPOXOAUMOTrO MOE3J0M 3a
BpeMsi, HE0OOXOAMMOE JJIsl BO3JACHCTBUSI YCTPOUCTB aBTOMATHYECKON JIOKOMOTHBHOM
CUTHAJIU3ALMM U aBTOCTONA HA TOPMO3HYK CHCTEMY MO€3[a MPU MaKCUMaIbHOM
peannu3yeMoi CKOPOCTH.

Ha ydacTkax, 000pynoOBaHHBIX aBTOOJOKHUPOBKOW, HOPMAJIBHBIM TOKa3aHUEM
MPOXOJHBIX CBETO(OPOB SBISETCS paspellaroliee, a BXOJIHBIX, MApPUIPYTHBIX H
BBIXOJHBIX — 3aIPEIIAIOIIEE.

Ha yuwacTtkax iKene3HbIX JOpOr, TJe, MapHipyTHbie CBETOGOPHl MOTYT
MEPEeBOAUTHCS HA aBTOMATUUYECKOE ACHUCTBUE i1 CKBO3HOTO MPOXOJa MO CTAHIUH,
paspemiaroniee MOKa3aHWE SBISIETCS HOPMaJIbHBIM MPH TMEPEBOJEC HUX Ha
aBTOMAaTHYECKOE JeHCTBHE.

Ha yvacTtkax, He 000pyn0BaHHBIX aBTOOJOKHUPOBKON, HOPMAJIBHBIM IMOKa3aHUEM
BXOJIHBIX, BBIXOJIHBIX CBETO(OPOB SBJISICTCS 3aIpeliaromniee.

HopmanbHoe IMOKa3aHue cBeTo(hopoB MPUKPBITUS YCTaHABJIMBAECTCS
npenacenarenem AX.

[Ipoxoaubie cBeTOGOpPHl aBTOMATUYECKOW OJOKMPOBKH YCTaHABIMUBAIOTCS Ha
IpaHUIaX MEXIy OJIOK-ydacTKaMu, a MPOXOJHbIE CBETO(POPHI MOJTyaBTOMATHUECKOM
OJIOKMPOBKHU — Ha TPAHUIAX MEXIY MEXKIIOCTOBBIMH TIEPETOHAMH.

Ha yuwactkax, rae aBToMaTtudeckas JIOKOMOTHUBHASI CUTHAIU3AlU MPUMEHSIETCA

KaK CaMOCTOATCIIBbHOC CPCACTBO CUTHAJIIN3AIUN U CBA3U, HA I'PAHUIIAX 6J'IOK-yLIaCTKOB



yCTaHaBIIMBAIOTCS CUTHAJIbHBIE 3HaKU «[ paHuIa 6JI0K-ydacTKay.

Ha nByXmyTHBIX TeperoHax TNpW ABKCHUH MO HENPABWIBHOMY ITYyTH TIO
CUTHAJIaM JIOKOMOTHMBHOTO CBeTO(Opa IpaHMIIe OJIOK-ydacTKa sBIsieTcs CBETOGOp
aBTOOJIOKMPOBKH, YCTAHOBIICHHBIN JUISI TBUKCHHUSI 110 TIPAaBUIILHOMY TTYTH.

[leperoHsl, Kak MPaBUIIO, JOJKHBI OBITH 00OPYIOBaHBI ITyTEBOW OJIOKUPOBKOM, a
Ha OTAETBHBIX YYacTKaX — AaBTOMAaTUYECKOW JIOKOMOTHBHOW CHUTHAaJIH3aIUCH,
MPUMEHSEMOHN KaK CaMOCTOSITEIBHOE CPEJICTBO CUTHAIIU3AIIMU U CBSI3U, TIPH KOTOPOW
IBI)KCHHE TIOE3[I0B Ha TIeperoHe B OOOWX HAMpPABICHUSAX OCYHIECTBISACTCS TI0
CUTHaJaM JJOKOMOTHBHBIX CBETO(OPOB.

YcTpoiicTBa aBTOMAaTUYECKOW M TIOTyaBTOMAaTHYECKONH OJOKHPOBKU HE JTOJKHBI
JOIyCKaTh OTKPBITUS BBIXOJHOTO WIJIM TPOXOAHOTO CBETO(Opa A0 OCBOOOKICHUS
MOJIBIKHBIM COCTaBOM OTPaKJAEMOT0 UMM OJIOK-ydacTKa (MEKCTAaHIIMOHHOTO WU
MEXIIOCTOBOT'O TEPEroHa), a TaKXKe CaMOIPOM3BOJIBHOIO 3aKpHITUS cBeTodopa B
pe3yibTaTe mepexo/ia C OCHOBHOTO Ha pe3epBHOE JIEKTPOCHAOKEHUE UK HA00O0pOT.

Ha opgHOmyTHBIX TieperoHax, OOOpPYJAOBAaHHBIX aBTOMATHYECKOH WM
MOJTyaBTOMaTHYECKOW OJIOKHUPOBKOM, IOCJIE OTKPHITUS Ha CTAHIIMHA BBIXOIHOTO
cBeTo(opa JOmKHA OBITh UCKITIOYEHA BO3MOKHOCTH OTKPBITHSI COCEIHEW CTaHIMEH
BBIXOJIHBIX M TPOXOJHBIX CBETO(OPOB JUIsi OTIPABICHUS IOE3JA0B HAa 3TOT JKe
MIEPETOH B MPOTUBOIMOJIOKHOM HAIPABIICHUH.

Takas e B3aMMO03aBHCHMOCTh CHUTHAJOB JOJDKHA OBITh HA JABYXIYTHBIX M
MHOTOITYTHBIX TIeperoHa, 000pyI0BaHHBIX aBTOMAaTUYECKOM 17001
MOJTyaBTOMATHYECKONH OJIOKMPOBKOW Il JIBYCTOPOHHETO IBMIKCHHS TIO0 KaXKIOMY
MyTH.

Ha 06opynoBaHHBIX aBTOOJOKHPOBKOW OJHOMYTHBIX Y4aCTKaX C JBYXITYTHBIMU
BCTaBKaMH, a TakKe Ha  JBYXIOYTHBIX W  MHOTONYTHBIX  IEperoHax
Ipy30HANpPSHKCHHBIX JIMHUH, TI€ JBWIKEHHUE TI0 TIOKAa3aHWSIM aBTOOJOKHPOBKU
OCYIIIECTBIISIETCSI B OJJHOM HAIpaBJIICHWH, MOTYT MpPENyCcMaTpUBaThCs YCTPOMCTBA,
MO3BOJISIIONIME B TIPOTHBOIIOJIOKHOM HAIpaBIeHUU (MO0 HETPAaBUIBHOMY ITYTH)
o0ecrieunBaTh JBWKCHHE [0 CHUTHaJaM JIOKOMOTHBHBIX CBETO(OpOB. OTH

YCTpOﬁCTBa, B 3aBUCUMOCTHU OT NPHUMCHACMBIX TCXHHYCCKHX pemeHHﬁ, I[eﬁCTBYIOT



MTOCTOSIHHO WJIM BKJIIOYAIOTCS HA MEPHOJ MPOU3BOJCTBA PEMOHTHBIX, CTPOUTEIBHBIX
Y BOCCTaHOBHUTEIIbHBIX padoT.

[Ipu aBTOMaTHuUECKOW OJOKMPOBKE BCE CBETO(POPHI JIOJHKHBI aBTOMATHYECKHU
MIPUHUMATh 3alpellaroniee IMOKa3aHUE MPU BXOJE MOE3Ja Ha Orpa)xaacMble MU
OJIOK-y4acTKH, a Tak)Ke B Clly4ae HapylIeHUs UEJIOCTU PENbCOBBIX LeEMeld 3THX
YYaCTKOB.

Ha craHuusx, pacmojoKeHHbIX Ha YydacTKaX, OOOpYAOBaHHBIX MYTEBOU
OJIOKUPOBKOM, 3TH YCTPONCTBA JOJIKHBI UMETh KIIIOUM->KE3JIbI JIJISi XO3SHCTBEHHBIX
MOE3/I0B, @ Ha CTAaHUUAX YYACTKOB C IIOJyaBTOMAaTHYECKON OJOKUPOBKOM, TIe
MIPUMEHSIETCS MOJATAJKUBAaHHE IIOE310B C BO3BpAILLEHHEM IOATAIKHBAIOIIETO
JIOKOMOTHBA, — KIIFOUHU-KE3JIbI U 7151 HUX.

Ha opHOMyTHBIX JHHHSX, OOOpPYAOBAHHBIX ABTOMATUYECKOW OJOKMPOBKOH, a
TaK)K€ Ha JBYXITYTHBIX MEPErOHax C JABYCTOPOHHEHW aBTOOJIOKUPOBKOM MO KAKIOMY
NyTH, Ha CTaHIUAX, TJ€ TMPOU3BOAUTCS MaHEBpoBas paboTa C BBIXOJAOM
MaHEBPUPYIOIIETO COCTaBa 3a TPAaHUI]y CTAaHLUHUH, YCTPOMCTBA aBTOMATHYECKOM
OJIOKUPOBKHU JOTOJTHSIOTCS CB3AHHBIMU C HUMU MaHEBPOBBIMU CBETO(POPAMHU.

Ha ctaHuusix, pacrnonoXkeHHbIX Ha JUHHUIX, 000PYIOBaHHBIX aBTOMATHYECKOU U
MOJIyaBTOMaTH4YEeCKOM OJIOKUPOBKOH, TOKHBI OBITH YCTPONCTBA!

® HE JIONYyCKAaIOIME OTKPBITUS BXOJHOTO cBeTodopa TMpu  Mapupyre,

YCTAHOBJIEHHOM Ha 3aHSATHIN NyTh;
e oOecreurBaroOlIMe Ha amnmapare YNpaBlIeHUS KOHTPOJb 3aHATOCTH MyTed u
CTpEJIOK.

ABTOMaTHyeckas  OJOKMpOBKa  JIOJDKHA  JIOMOJIHATBCS ~ aBTOMAaTHYECKOU
JJOKOMOTMBHOW CUTHAJIM3allMEl M YCTPOMCTBAMHM JUCIETUYEPCKOTO KOHTPOJS, a
[I0JIyaBTOMaTUYECKas OJIOKUPOBKA — aBTOMAaTHYECKON JIOKOMOTUBHOM
CUTHAJIM3AIMe Ha ydacTKax NpUOIKEeHUS.

VYcerpoiicTBa AMCNETYEPCKOTO KOHTPOJIS 3@ JIBM)KEHUEM IOE3/I0B HA y4acTKax,
000pyA0BaHHBIX aBTOOJIOKUPOBKOM, JOJIKHBI o0ecreynBaTh KOHTPOJIb
YCTAHOBJIEHHOTO HANpaBJICHUs IBWKEHUSA (HA OJHOMYTHBIX MEPEroHax), 3aHSITOCTU

6JIOK-yLIaCTKOB, IIABHBIX W TIPUCMO-OTIIPABOYHBIX HYTCﬁ Ha TIPOMCIKYTOYHBIX



CTaHIIUSX, TOKa3aHUM BXOJIHBIX U BBIXOJHBIX CBETO(OPOB.

BHOBB BHE/IpSIEMbIE CUCTEMBI JTACTIETYEPCKOTO KOHTPOJIA, Kpome
MEPEUYUCIICHHBIX B HACTOSIIIEM NyHKTE TpeOOBaHUM, JOKHBI 00eCreYuBaTh
KOHTPOJIb TEXHUYECKOTO cocTosiHuA ycTpoiicTB CLIb.

[leperonsl ¢ aBTOOJOKMPOBKOW W CTAHIIMU C AJICKTPUUYECKOU IEHTpaIu3aiueit
CTPEJIOK JOJDKHBI  000pYAOBaThCSA aBTOMATHYECKOW CHUCTEMOM  OMOBEHICHUS
paOOTHUKOB, BBITIONHAIOMMX PabOTHl HA MYTAX, O MPUOIMKEHUU T0e3/la B
COOTBETCTBUM C IJIaHAMHU, yTBEpKIaeMbIMu npeacenaresiem AXK [2]

Ha mpoektupyeMoM ydacTke »KEIE3HOW AOpOru coriacHo «MHCTpykmuu 1o
CUTHAJIM3allMM Ha JKEJE3HBIX Joporax Y30eKHCTaHa» MpeaycCMaTpUBACTCS
TpeX3HauHasg CUrHanu3zauus. [IpUMEHSIOTCS  JMH30BBIE  HOPMAIBHO-TOPAIIUE
cBeTO(OpPHI, KOTOPHIC YCTAaHABIMUBAIOTCS C TMPaBON CTOPOHBI MO XOAY JBUKCHUS
rnoes3naa.

B coorBercTtBun ¢ «MHCTpyKUMEN IO CHUTHAJIM3ALMM HA JKEJIE3HBIX J10pOrax
V30ekucraHa: MOJAKTCS CUTHAJIBI:

e OIMH 3eleHbIi OroHb — «Paspemaercs ABHKEHUE C YCTAHOBIIEHHOU
CKOPOCTBIO; BIIEPEU CBOOOIHBI J1Ba WJIK 00Jjiee OJIOK-y4acTKay,;

® OIVMH XKEINTbli OroHb — «Pa3pemaercs HABMKEHHE C TOTOBHOCTBHIO
OCTaHOBUTBCSI; CICAYIOIINI CBETO(OP 3aKPHITY;

® OJIMH KpacHbI oroHb — «CTol! 3amnpeiiaeTcs npoe3x aTtb CUTHAI.

Ha yyactkax, o00OpyJZOBaHHBIX AaBTOOJIOKMPOBKOM C TPEX3HAUYHOW WIIU
YEThIPEX3HAYHOM CHUTHANM3aIMeld, Ha MPOXOJHBIX CBeTOdOpax, pPacroIOKEHHBIX
nepes; BXOJHBIMH cBeToopaMu (MPEIBXOAHBIMHU), TPUMEHSIOTCS, KPOME TOTO,
CUTHAJIBI:

® OJVMH JKCJITHIM MHUTrarolMi Ooronb — «Pa3pemaercs aBUXKEHUE C
YCTAaHOBJIEHHON CKOPOCTBIO; BXOJHOW CBETOPOp OTKPBHIT U TpeOyeT
MPOCJIEOBAHUS €r0 C YMEHBIICHHONW CKOPOCTBIO; MOE3] MPUHUMAETCA Ha
OOKOBOU MyTh CTAHILIUK;

e OJVMH 3€JEHbIM MUTawIMi OroHb — «Pa3pemaercs [aBUWXKEHHE C

YCTAaHOBJIEHHONW CKOPOCTBIO; BXOJHOW CBETOPOp OTKPBHIT U TpeOyeT



MPOCIEAOBAHUS €0 CO CKOPOCThIO He Ooisiee 80 KM/4; moe3 ] MpUHUMAETCS
Ha OOKOBOM MyTh CTAHIIM.
Ha wmaute mnpeaBxogHOro cBeToopa YCTAHABIMBAECTCS OIOBECTUTEIbHAS
TabJIMUYKa C OTpaKaTeIsIMU Ha HEH.
[IpenBxomgHoit cBeTodop MO HEMPaBUIBHOMY NYTH, MO KOTOPOMY IBUKEHHUE
OCYIIECTBIISIETCS 110 CUTHAJaM JIOKOMOTHUBHOTO CBETO(Opa, CUTHAIU3UPYET TEMU KE
CUTHAJIaMHU, YTO W MPEIBXOJAHON HA ydacTKaxX, 000PY/IOBaHHBIX aBTOOJIOKHUPOBKOM ¢

TPEX3HAYHON CUTHAJIU3AIUEN.

3. JKCIUIyaTallMOHHAS YaCTh

3.1. XapakTepHCTHKA y4acTKa

JI1s1 mpoeKTUpOBAaHUS 3aJlaH NIEPETOH, PACIIOJIOKEHHBIN HA IBYXITyTHOM Y4YacCTKE
C aBTOHOMHOW TATOW XeJe3HOW Aoporu. lleperoH mmeer NpoTAKEHHOCTH 25 KM.
WuTepBan nomnyTHOro clieqoBaHus moe3oB 8§ MUHYT. [Ipoxonnbie cBeTOGOphl UMEIOT
TPEX3HAYHYIO CUTHAJIM3ALIUIO.

3.2. XapakTepHCTHKa NpUJIeraouel K neperony CTaHIun

JlaHHasg yd4acTKOBas CTaHUUS — pa3delIbHbIA IYHKT, HUMEIOLIIUNA IyTEBOE
pa3BUTHE, HA KOTOPOM KpOME€ CKpEIIeHHsI M OOTroHa MPOU3BOJATCSA ONEpalUH IO
IIPUEMY, OTIPABJIEHUIO U MPOITYCKY MOE30B, ONIEPAIUU IO IPUEMY U BBIJAYU I'PY30B
U 00Ciy)KMBaHME IIaCCa)kKUpOB, IPOU3BOAUTCS  MaHEBpoBas pabora 1O
pachopMHUPOBaHUIO U POPMUPOBAHUIO MTOE3IOB U TEXHUYECKUE ONEPALIMN C HUMH.

CranHius gBisieTcs KPyHMHOM, YUCIO 3JEKTPUUYECKH LIEHTPAIM30BAHHBIX CTPEJIOK
B HEUETHOW TOPJIOBHHE CTaHUMM —22. Ha cTaHium mMeeTcss 8 mpueMOOTHPABOYHBIX
nyTe; TYyNmUK [ MaHEeBpPOBOW palbOThl M OTCTOS JIOKOMOTMBOB M BaroHOB.
JIBUJKEHHE 1O BCEM INYTSIM MOXKET OCYIIECTBIATHCA B UYETHOM M HEYETHOM
HaIlpaBJICHUM.

IIpumensieMast Tsira noe3goB — aBTOHOMHasl. [103TOMy Ha CTaHUMH TPUMEHSIOTCS
(dazouyBCcTBUTENbHBIE peibcoBble Lienu yactotod 25 T'm ¢ pene tuna JCILL
MuHuManbHas JJIMHA IPUEMO-OTIPABOYHBIX ITyTEN — HE MeHee 850 METpOB.

Cxemarnueckuil miaH (Tiakat 3) B OJHOHUTOYHOM HM300pa)KEHUM BBITIOJNHEH 0€3



MacmTaba. Ha miane moka3aHbl pacroyioxkeHHe U HyMepalus CTPeJIOK U CBETO(OpOB,
crenuanu3anus myTed, pa3MeTka M30JUPYIOIIUX CTHIKOB M3 YCJIOBHI rabapuTHBIX
IPaHUL Ka)XJOro IMYTH W MaKCUMaJbHO TMOJIE3HBIX JJIMH IPUEMO-OTIPABOYHBIX
IIyTEH.

Bxonnoit u BwixomHble cBetodopel ¢ rnaBHoro nytu (L), nytm
6e3octanoBoyHoro npoxoxa (III1) u myrel oTmpaBieHUs MACCAKUPCKUX TMOE3/10B
(411, 8IT) - MayTOBOM KOHCTPYKIMH, YEM OOeCreynBaeTcsi uX 00Jbllas BUAUMOCTb.

JIJisi BBIOJTHEHUS MAHEBPOBOM pabOThl B TOPJIOBUHE CTAHIIMM YCTAHOBJIEHBI
MaHEBpOBBIE KapJiHKOBbIe CBETOQOphL. CTaHUMOHHBIE MOE3HbIE W MAaHEBPOBBIC
cBeToQopbl 0003HAUYEHbI OyKBaMHU W apaOCKUMU HUPpOBbIMH HHAEKcamu. [lomHoe
0003HaUeHUE TOE3AHOro0 cBeToopa 3aBUCUT OT HANPABICHUS JIBIDKEHUS WU
CHEHHANIN3AUU TPUEMO-OTIIPABOYHBIX ITyTEH.

BxonHo#t cBeToop HeueTHOTo HarpapieHus o0o3HaueH H, BhIXoaHble ¢ myTen
III1, 311, 411, 611, 7IT ,8I1 - HII, H3, H4, H6, H7 u H8. ManeBpoBbsie cBeTOhOpPHI B
YeTHOM TOpJIOBUHE CTaHIMKM 0003HaueHbl OykBOM M c BO3pacTaromMMU YETHBIMU
HOMEpaMHU B HAIIPaBJIEHUHU K OCH CTaHUUHU, Hanipumep M2, M4 u T. 1.

Ha nnane craHuuu Takke Moka3aHbl B HOPMAJIbHOM (TTIOCOBOM) MOJIOKEHUU BCE
LEHTPAIU3yEMbIE CTPEJIKU U UX HyMepalusi. B HeUeTHOW rOpJIOBUHE CTAHLIUU CTPEIKU
IIPOHYMEPOBAHBl ~ MOPAJKOBBIMA HEUYETHBIMM ~HOMEpAMH, BO3pACTAOIIMMHU B
HaIlpaBJICHUH K OCU CTaHLIMH.

Ha nyrax yknaasiBarorcss penbcbl mapku P65. Crpenku HMMEOT Mapky
kpectoBuHbl 1/11. upuna mexnynytuii— 5,3 metpa. [1aBHble MyTH KOAUPYIOTCS
TOKaMH aBTOMaTHYECKOMN JIOKOMOTHBHOM CUTHAJIU3AIUU.

3.3. OobocHoBaHMe BHIOOPA NPOEKTHPYEMOI CHCTEMBbI ABTO0JI0KMPOBKH

Tpéx3HauHas 4uClIOBas KOJIOBas aBTOOJIOKMPOBKA HCIOJIB3YETCS C KOJIOBBIMU
penbcoBbiMU  HemsiMU yacTtoTod 50 T'm. Ilpu Tpéx3naunHoil OJIOKHpPOBKE Moe3aa
CJIEIYIOT Ha 3eJE€HBIN OrOHb M pa3rpaHUYeHbl TpeMs OJIOK - ydyacTkamu. MHTepBan
BPEMEHM MEXAY MOE31aMU 8 MUHYT U MEHEE, NPU CKOPOCTU JABUKEHHS MOE30B 10
60 xM/4.

JlanHasi aBTOOJIOKHMPOBKA OOECIeUnBaeT JIBMXKEHHUE MOE370B CO CKOpocThio 100



KM/4, C MHTEpBaJOM JBHXEeHHUS §-10 MUH. U MEHEee, UYTO BIOJHE YJIOBJIECTBOPSECT
3aJlaHHOM TPOINYyCKHYI0 crnocoObHocTh. KomoBas penbcoBas 1enb oOecreunBaeT
KOHTPOJIb COCTOSIHUSI OJIOK-YYaCTKOB U YBSA3KY MOKa3aHUU MPOXOJAHBIX CBETO(POPOB.

Pe3epBHOE nMUTaHuEe Ha CUTHAJIBHYIO YCTaHOBKY moaaércs ot cucteMbl [[ITP (1Ba
npoBOJla — pelibc) uyepe3 MoHuxkatomme TpaHchopmaropsl Ttuna 3HOM,
ycranoBneHHble B KTIIO  (kommuiexktHass —TpaHchopMmaTopHas — IOJACTAaHLIMS
onHodazHas).

OCHOBHBIMHM 3JIEMEHTAMH YHCJIOBOM KOJIOBOM aBTOOJIOKMPOBKH SIBJISIOTCS:
penbcoBasi LeNb MEPEMEHHOro Toka yactorod S50 I'l, HaTYMK YHUCIOBOrO Kojaa H
nemudparop. [uraromuii KoHel peabCoBOM LIENM pacrojiaraeTcsi Ha BBIXOJHOM, a
peJeiHbIN — Ha BXOJIHOM KOHIIE OJIOK-y4YacTKa.

KonoBoe nmuTanue B penbCoOBYIO 1IeNb MOJAETCA OT MyTEBOro TpaHchopmaTopa
IIT gepe3 KOHTAKT TPAHCMUTTEPHOIO pejie, Ha PEJICHHOM KOHIIE yCTaHAaBJIUBACTCS
MMIIYJIbCHOE pesie. B KadecTBe MaTuMKa YHCIOBOIO KOJA MCHOJIB3YETCs KOJIOBBIN
nyteBoit Tpancmutrep KIITIL, BeipabatsiBarommii koasi: KK, XK, 3. B penbcoByio
LeMb UMITYJIbCBI YUCIOBOIO KOJa MEPEAAIOTCA KOHTAKTOM TPaHCMUTTEPHOTO pene T,

KOTOPOE MOJKIIFOYEHO K BBIXOY KOJOBOro myteBoro tpancmurrepa KITTILI.

4. Texunueckast 4acTh
4.1 IlyreBoii I1aH neperoHa

[TyTeBO#l IUTaH TEperoHa COCTABIIACTCS Ha OCHOBAaHMHM pacydera IMPOXOIHBIX
ceetopopoB. Ilpm paccraHOBKE CHUTHAJIBHBIX TOYEK IOJIB3YEMCS YCIOBUSMHU
KOPPEKTHUPOBKHU UX MECT HaXOXK/ICHUS
e rHA OJIOK-y4YacTKa JIOJDKHA OBITh HE MEHEE TOPMO3HOTO IyTH, HO U HE MEHEe

1000 m;

e JTMHA OJIOK-y4YacTKa JOJDKHA ObITh He Oosee 2600Mm;
® MEXKIY BXOJHBIM CBETOGOpPOM U TIPEABXOAHBIM JOJKHO OBITH HE OoJee

1000...1500 m;



e cieayeT m30eraTh YCTAaHOBKM CBETO(OPOB B MECTaX 3HAUYMTENBHOIO IepeaoMa
npopuiass TyTH, B KPUBBIX, 3a MOCTaMH U JPYTUMU HUCKYCCTBEHHBIMU
COOPYKEHUSIMH;

® pazpemiaercsi IMEpPEeHOCUTh CcBeToOpsl B Mpeaenax OAHOM MHUHYTHI B
paccMaTpUBaEMOM HaIpPaBIICHUU.

Hanee paccraBnsiem peneiinbie mkadsl (PLI), ¢ ykazanuem ero tTuna (a1 Kaxx0ro
npeasxoaHoro — OM, 3-1 u 4-s1 curHanbHbie Toukn — O, ecnu uMeeTcs nepeesy To
B cllydae, Korja J0CTaTOYHO M3BEIIeHUs 3a oJuH Ook-yyacTok — OII1, 3a qBa 6110K-
yuacTtka — OI12, Bce ocTanbHble cUTHaIBHBIE TOUYKH — O).

[TyTeBoil mian neperoHa nokasa Ha 1 nucte rpaguyeckoil yacTu.

Ha myTeBOM m1aHe neperoHa rnoka3aHbl CIAEAYIOUIUE AIEMEHTHI TPOCKTUPOBAHMUSL:

1. PenbcoBble LienmM B JIBYXHUTOYHOM H300paK€HUHU, CBETO(OPHL, a TaKKe
yKa3zaHbl HU30JUPYIONIME CTHIKU. B KOMOBOW aBTOOJIOKMPOBKE MEPEMEHHOIO TOKa
MUTAIOUME TPUOOPHI PACHOJIOKEHBl HA BBIXOJHOM KOHIIE PEIbCOBOM Ienu, a
peneiiHble Ha BXOAHOM. [Ipu 3JIEKTpOTAre MEepeMEHHOTro TOKa Ha O0OMX KOHIAX
PENbCOBOM IIENMU YCTAHABIMBAIOTCA MaJjorabapUTHBIE APOCCENb-TPaHCHOPMATOPHI
2JIT-1-150, kotopeie paccuntansl Ha TAroeldi TOK 300A. B  komoBoii
aBTOOJIOKUPOBKE € penbcoBbIMU LenaMu S50 'l mepeMeHHOTro TOKa MPUMEHSIOTCS
nmyTeBble KoaoBble TpaHcMUTTEpbl THHa KIITHI-515 u KIITII-715, Tunel KoIOBBIX
TPAaHCMUTTEPOB B COCEIHHUX CHUTHAJBHBIX YCTAHOBKAX YEPEAYIOTCA C T€M, YTOOBI B
CME)KHBIE PEJIbCOBBIE LIEMH IMOJABATUCH KOJIOBBIE HMITYJIBCHl OT TPAHCMHUTTEPOB
Pa3HOIro TUNA, C UEJbIO 3alIUThI IPU CXOAE CTHIKOB.

2. Csetodopsl ¢ ykazaHueM uX HOMepoB. Hymepaiuss B 4yeTHOM HalpaBiIeHUU
MPOU3BOJUTCS UYETHBIMH I[HUpaMU, B HEUYCTHOM HEUEeTHbIMH Iudpamu. Cuer
CBETO(OPOB UIET OT BXOJIHOTO cBeTO(dOpa.

3. Peneitnpie mkadwi, tuma I[IPY-M, B koTOphIX pa3Mmemiaercs ammaparypa
yIpaBiieHUuss CcBeTO(pOpaMu U PENbCOBBIMU LEMSMU, C yKa3aHHEM THUMa KOJOBOIO
nyteBoro tpancmutTepa KIITHI — 715 wnm KIITHI — 515. Yepenoanue KIITII
HEO0OXOIUMO ISl BHITTOJIHEHUS 3alIUThl IPU HEUCIIPABHOCTH U30JUPYIOIIETO CTHIKA.

JKunpHOCTh Kabens K CBCTO(i)OpaM MOACUYUTHIBACTCSA 110 IPUHIUIINAJIBHBIM CXCMaM C



y4eTOM HE0O0XO0IUMOro kojimuecTBa 3amacHbIX kuil (10% oT uucia pabouux >Kui).
KunpHocTh Kalensi K PenbCOBOM IIEMU OIpeAeNseTcss Mo COOpHUKAM HOpMallen
PEIIbCOBBIX LIETIEH.

4. JIuann BJI CLIb — 0CHOBHOE MUTaHUE CUTHAIBHBIX YCTAHOBOK HarpsikeHuem 10
kB. [na noHwxenus HanpsbkeHus g0 220B  ocymiecTBisieTcsl  JTMHEWMHBIMU
tpancopmaropamu Tunma OM (ogHodaszHwii MacisHbiii). Ha curHambHBIX
YCTaHOBKax HMCHOJb3yloTcs TpaHchopmaTopel tTuma OM — 1,25kBA (0,63xBA),
cuioBoe HampstbkeHue B 1mkady 220B; Ilpu amexTpoTsare MEepeMEHHOro TOKa B
Ka4yeCTBE MCTOYHUKA PE3E€PBHOTO NMUTAHUA npumenserca aunus JI1P, noasemennon
Ha OMopax KOHTAKTHOW ceTH HampsbkeHueM 27,5 kB, ¢ noacrannuent KITTO. KA10 —
KaOeNbHBIC SIIIUKH CIIYKaT JIJIsl COeAMHEHHs BO3AYLTHOM JIMHUU ¢ KaOeIbHOM;

5. MaructpaneHbiii  kabenb cBs3M. Ha mnyTeBoM I1aHe TMeperoHa TakkKe
MOKa3bIBACTCSI MAaruCTPaIbHbIA KaOenb CBSI3U, B KOTOPOM pa3MeIlaloTCsl JIMHUU CBSI3U
aBroOnokupoBku: H-OH — cmena nanpaBnenus nsmxkenus; K-OK — konTposbHas
uens mneperona; JCH-OIACH — paBoiiHOro cHuxeHus Hanpsokenus; HM-OM —
u3BelneHre o npudamxkenuu noesna; 03-0O3C — nenp BKIIOYEHUS MUTAIOIINX OTHEH
Ha cBetodopax. MarucTpanbHblil KaOeiab CBSI3U pa3pe3aercd y KakJoW CUTHAIbHOU
TOYKH, KUJIBI KaOessl 3aBOISATCS B peliedHbIN 1IKad.

4.2 IlpuHIMNIHAJTbHBIE CXeMbI CUTHAJIBHBIX YCTAHOBOK
CurnanbpHasi ycTaHOBKA Ipe/iHa3HaueHa (M. makat Ne2):
o s nemudparuu KOJOBBIX TOCBHIIOK M BKIIFOYEHHUS COOTBETCTBYIOIIUX
JaMIIOY€eK CBETO(OPOB;
o s (opMHUpOBaHMS KOJOBBIX IOCBUIOK M TEpeaayd HMX B COCEIHUE
PEIBCOBBIE LEH;
o s obecrnieueHus: padotel AJICH mnpu JBMKEHHM B HENPaBUILHOM
HaIlpaBJICHUM.
[IpoexTupyemMas NBYXIyTHash aBTOOJIOKMPOBKA MEPEMEHHOI0 TOKAa pabOTaeT Kak
B NPaBWIbHOM, TaK W B HENPaBWJIHLHOM HAIlpaBICHUAX ABWKEHUA. s 3TOro B
peneitHoM mkady Kakaoi CUrHajabHOM YCTaHOBKM MpuMensercs pese H.

PenbscoBeie nenu 00eCIIeYnBaoOT KOHTPOJIb COCTOAHUA KAKIOT'O 6JIOK-yLIaCTKa u



BCEro neperoHa. B 3aBUCHMMOCTM OT YCTaHOBJIEHHOTO HaIlpaBIEHUS JIBHXKECHUS,
CXEMbl PENbCOBBIX LIeTe KOMMYTHUPYIOTCS TakK, YTO Ha BXOJHOM KOHIE OJIOK-
ydacTKa BKJIIOYAETCS MMITYJbCHOE IIyTEBOE peje, a Ha BBIXOJHOM — KOJOBOE
MUTaHUE.

Jiist hopMupoBaHUs KOAOBBIX MOCBUIOK B COCEIHIOI PEIbCOBYIO LIETh CIY>KUT
MyTEBOU KOJIOBBIN TpaHCMUTTEP U pedie T, KoTopoe ABIISAETCS €ro NOBTOPUTEIIEM.

[Ipu meperopaHuu Jammbl KpPAaCHOTO OTHSI OTHEBOE peje CHUMAeT MHUTAaHHUE C
TPAaHCMUTTEPHOTO pejie M KOAbl HE MOCTYNAalOT B MPEAbIAYIIYIO PETbCOBYIO LIETb, B
pe3ysbTaTe Yero B Hel 3aropaeTcsi KpacHbIM OrOHb.

Breibop HykHOTO KOAa ocymectBisercss koHtaktamu pene K3 u 3C, B
3aBUCUMOCTH OT (haKTHUECKOT0 MOKa3aHus ceeTodopa.

[Ipy wW3MEHEeHUU HamNpaBli€HUsS JBUKEHUS TOE37A0B HA CHUTHAJBHOM TOYKE
cpabaTeiBaeT pene HampaBieHuil H u craBuT moa tok cBoi moToputens [TH. Ilpu
ATOM 00ECIIeYHBAETCS:

® CHIKEHUE MUTaHUS Ha pa3pellaroline OrHu;

® BCE pEJIbCOBBIC LIETIH, B TOM YHCIE€ U paccMaTpuBaeMas, MEpeBOASTCS B
UMITYJIbCHBINA PEXHUM pabOTHI;

e pabora AJICH npu [BWKEHMM B HENPaBWILHOM  HAaNpaBlIEHUU
oOecrieynBaeTcs JOMOJHUTENIbHBIM TpaHcMuTTepHbiM pene AT wu,
KOHTPOJIMPYIOIIUM UMITYJIbCHYIO padoTty, pene [T/T.

Ha kaxmol CHUrHaipHOM YCTaHOBKE TMPUMEHSETCA CIEAYroLas peieruHas
amnmaparypa:

BbU (BU-JA) — 6J10K HCKITIOUCHHS;

BC (BC-A) — 610K CUETUMKOB;

BK (BK-JIA) — 0110k KOHJIEHCATOPOB;

IT, 2T (THI-65B) —TpaHCMUTTEpHBIE perie;

LIIT, 2I1T (HMIII2-400) — moBTOpUTENIN pejie HANpaBICHUS;

KIIT (KIITHI) — TpancMuTTED;

H (KIII1-80) — pene nanpapieHus;

1H, 2H (HMII1-400) — noBTOpUTENIN pElie HANPABICHUS;



11, 21 (UBI'-B) — umnysibCHBIE YTEBBIC peie;

3, K (AHIILI2-1230) — curHanbHbIC pee;

O, PO, OJ1 (AOI1112-180/0,45) — orueBbIe pee;

OU (HM1112-900) — o6paTHBI MOBTOPUTENIH UMITYJILCHOTO PEJIE;

XK1 (AHMILI2-620) — noBToputens pene XK;

K2, K3 (HMIIM1-360) — noroputenu peine XK;

K4, K5 (HMI1-400) — nosroputenu pene XK;

31 (HMII1-400) — noBTopuTens pene 3;

[IpuHiMn pgeicTBUs aBTOOJIOKMPOBKM Ha mpumMepe paboTel Mexay 1 um 3
cBeroopamu:

Ha BTopom mpeaBxogHoM cBeToope TOpuT KEATHIA OroHb. B cooTBeTCTBUM €
ATUM MOKa3aHHEM B KOJIOBOM ITyTE€BOM TPAHCMUTTEPE KOHTAKTAMU CUTHAIBHBIX pelie
BbIOUpaercs koa XK. Tpancmureproe pene 1T paboTaer B KOJOBOM PEXKUME U CBOUM
KOHTakTOM mocbkuiaeT koa JK B penbcoByro nenb 3I1. YV cBerodopa 3 xomomoe
NUTaHUuEe TpUHUMAET pene 2M ¥ cBOMM KOHTaKTOM IOCHUJIAET €ro B Aemu@parop.
ITocne pacmmdpoBku koma K moa TOk BCTaloT curHaibHble pene X u 3, u ux
nosToputenu: XK1, K2, )K3 u 31. Ha yerBeprom cBeTodope uepe3 KOHTAKTHI
CUTHAJIBHBIX pejie BKIIoYaeTcs 3elEHBIA OrOHb, a BpeibcoBYIO Henb SII momaercs
KOJ 3.

B 1nensx moBbIIIEHUS HAJIEKHOCTH aBTOOJIOKUPOBKM Ha KpPACHOM IOKAa3aHUU
MPOXOJIHOTO CcBeTO(oOpa MPUMEHSIOTCS JBYXHUTEBbIE JaMIIbl, KaXKIyI0 M3 HUTEH
JaMIl KOHTPOJIUPYET CBOE OTHEBOE pejie, HOPMAJIbHO HAXOMSIIHMECS IMOJ TOKOM.
OcHoBuyto koHTponupyer pene O, pesepBHyto OJl. Pene O m O/ BKIIOYEHBI C
pa3feabHbIMM OOMOTKAaMU sl KOHTPOJISI LIEJIOCTHOCTU HUTHU JIaMIIbl B TOPSIILIEM U B
XOJOJIHOM cocTosiHUM. [Ipu neperopaHuu OCHOBHOW HUTH JIAMITBI BBIKIIIOUAETCS pelie
O. CBouM koHTakToM nepekiatouaeT ooMoTku pene OJ. Konrakramu K2 u K4
MOCJIEIOBAaTENIbHO C HUTEW JaMImbl BKJIIOUYEHAa HU3KOOMHas obmotka pene O/,
KpacHbI Ha cBeTO(Ope MPOAOTIKAET TOPETh.

Ecnu Ha cBeToope roput KpacHbIf OrOHb, TO MPHU MEPErOPAHUU U PE3EPBHOM

HHUTH JIaMIIbl BBIKJIFOYACTCA PCJIC OI[ U CBOUM q)pOHTOBBIM KOHTAKTOM pPAa3MBIKACT



nenb kogupoanus kogom KXK. Ha mozaau crosimem cBerodope pene U npekparniaet
paboty, BbIKIIOUaeTcss K W €ro MOBTOPHUTENIM M HMX KOHTaKTaMH Ha cBeTtodope
BKJIIOYAETCS KPACHBIN OroHb. [IponcxoauT aBTOMaTUYECKU TEPEHOC KPACHOTO OTHS
Ha TM033JM CTOSIIIMN CBETOPOp C IO TMOBBIMICHUS] OE30MACHOCTH JBUKEHUS
MOE3/0B.

IlepBas U BTOpasi CXEMHBIE 3alMTHI OT OIMACHBIX OTKAa30B MPHU KOPOTKOM
3aMBIKAHUHM HM30JIMPYIOIIMX CTHIKOB OCHOBAHBI Ha TOM, YTO MpHU JAeHUDPUPOBAHUU
KOJIOBBIX CUTHAJIOB MPOBEPSETCS ACUHXPOHHOE MPOXO0XKJAEHNUE KOJIOBBIX UMITYJIHLCOB B
CMEXHBIX penbcoBbIX Iemsx. llemu gemmudparopa oO0pa3yrOTCss TOJBKO MPH
acUHXpOHHOU paboTte pene Nu T, 4To sABISIETCS MPU3HAKOM IEJIOCTH H30JIUPYIOIIUX
CTBIKOB M TIOCTYIUICHHUSI KOJOBBIX HMITYJIBCOB TOJBKO W3 COOCTBEHHOW PEJILCOBOM
nenu. YtoObl 00€CHeYUTh ACMHXPOHHOE MPOXOXKACHUE KOJOBBIX HMMITYJIBCOB,
KOJIMPOBAaHUE CMEXKHBIX PEIbCOBBIX LENEH MPOU3BOIAAT OT TPAHCMUTTEPOB Pa3HBIX
TUMOB C Pa3JIMYHBIM BPEMEHEM KOJOBBIX IHUKIOB. C 3TOM 1EIbI0 MPUMEHSIOT JBa
tuna tpancmutTepoB — KIITHI-515 ¢ pgnurenpHOCTHIO KOmoBoro nukia l,6cex. U
KIITHI-715 ¢ mauTeapHOCTHIO KOAoBOro Imkina 1,86cek. Y KaxIol CHUTHAJIBHOU
TOYKHM TI€pEeroHa ATH TPAHCMUTTEPbl UYEPEAYIOTCA, YeM o0ecreunBaeTCs
HEOOXOJIUMBIH CIBUT BO BPEMEHH MPOXOKICHHUS KOIOBBIX UMITYJIBCOB B CMEKHBIX
peNbCOBBIX LiemsAX. Ha BCE BpeMs LETOCTHOCTH HU30JUPYIOIIHUX CTHIKOB pene Mu T
paboTalOT aCHHXPOHHO U JAemudparop MNPaBWILHO pacuii(poBBHIBAET CHUTHAIIHI,
MOCTYMAIOIINUE U3 COOCTBEHHON PEITLCOBOM IIEIIH.

Tak kak Bce TpaHCMUTTEPHI PaOOTAIOT HE3ABUCUMO M HE CUHXPOHHU3UPYIOTCS, TO
CIBHUI IO BPEMEHU MNPOXOKICHHUS KOJOBBIX HMIIYJIBCOB B CMEKHBIX PEIHCOBBIX
LHensix TEpPUOJUYECKH M3MEHATCS OT TMOJHOTO COBHAJACHHUS JO IOJIHOTO
HecoBnaaeHus. Jemudpupyromue nenu 3apsaa kouaencatopoB C1 u C3 cozparores
TOJBKO B MOMEHTHl HECOBMAACHUS MPOXOXKICHUA HMITYJIbCOB W HE CO3JaI0TCS B
MOMEHT COBHAJCHUS. 3a CUET HE HEMPEPHIBHOTO, a MEPUOAUYECKOTO ACUHXPOHU3MA
noj3apsiJ, KOHAEHCATOPOB MPOMCXOJUT HE B KaXKJIOM KOJOBOM IMKIIE, a 4Yepes
pa3IMuyHOE YHCJIO KOJOBBIX IHHUKIOB. UTOOBI 00€CreunuTh MPaBWIHHOE MHUTAHUE

CUTHAJIBHBIX PECJIC oe3 nmoasapsaaa KOHACHCATOPOB B TCUHCHUC HCCKOJIBKUX KOJOBBIX



LMKJIOB KOHAEHCATOPbI UMEIOT 3a11aC HOMUHAIBHOU EMKOCTH.

Bxitouenue nemudpaTopHbIX f4YeeK JAaHHOW JABYXIYTHOM aBTOOJOKUPOBKHU
uMeeT cienytoume ocodeHHoctd. Ha crnapeHHBIX CUTHAJIbHBIX YCTaHOBKAaX B IEMb
3apsina  koHuencatopa C1  OGmoka bC, mnuraromero pene K, BKIOYaOT
MOCTIEIOBATENILHO COECNMHEHHBIE KOHTakThl pene 1T wm 2T npng uckiarodeHus
BO3MOKHOCTH 3apsA/ia KOHJAEHCATOpa OT MMITYJIbCOB CMEXHOW PEIbCOBOM LIENH IPHU
KOPOTKOM 3aMbIKaHUU W30JUPYIOLIUX CTBHIKOB; B IIENb BO30YKJIEHUS pele-CuéTunka
1 A BKIIFOYEHBI NTApAJUIEIBHO COEUHUTENbHBIE KOHTAKThI TPAHCMUTTEPHBIX pene 1T
u 2T, uro6sl pabora nemudparopa HEe Hapyllaiach MpU U3MEHEHHHU HAINpaBIICHUS
JBUKEHUSI.

CocrosiHne KpacHOU JlaMnouyku nepenaercs no cucreme YK aucneruepy IIIY.
C sTol1 Henbl0 B MPUHLUNHNAIBHBIE CXEMbl BBEAEH KOHTAKT pene O. Ilpu 3aHATOM
OJIOK-y4yacTKe OCYIIECTBIISIETCS  «TOPAYU» KOHTPOJIb, a NpU CBOOOJAHOM
«XOJIOHBIIN.

[Ipu BCTymieHUM NoO€37a Ha PEIbCOBYIO JIUHUIO IYHTUPYETCS PEICHHBIN KOHEL,
npekpamaer pabory perne W, wu, cremoBarenbHO, MpeKpamaer pabory
nemudparopHas sueiika, obOecrounBaeTcs pene K u ero moBToputTenu. Yepes
ThUI0OBOM KOHTakT pene M u XK1, Bcraer mox tok pene OW. Kontaktrom OU
noakmouaercss obmorka pene IIJT wa maioel TpancMmurrepa. BwiOop 1m1aitd
OCYIIECTBIISIETCS] KOHTAakTaMu pene wuzBecturens npubmmkenus WIL, cocrosHue
KOTOPOTO 3aBHCHUT OT KOJUYecTBa CBOOOAHBIX OJOK-yyacTKoB Brepeau. [lanee
koHTakTOoM IIJAT noaxmrouaercs AT, a yepe3 konrtakr T moakmatouaeTcs HyKHbIN
KO/l IIPY HEMIPABWJIbHOM HAlPaBJIECHUU JIBUKEHUS.

CxeMa 3a/1aHHBIX CUTHAJIBHBIX YCTaHOBOK THNa OM 1 Ou npuBeJeHa Ha IUTaKaTe

Irpaduueckoro matepuana pabOThI.
4.3. Cxema BrJo4eHus reeparopa YAK

KOHTpOJIB HCIIPAaBHOT'O COCTOAHUA YCTPOﬁCTB CUTHAJIBHBIX  YCTAHOBOK
aBTO6JIOKI/IpOBKI/I OCYHICCTBIAOT CPCACTBA YACTOTHOT'O AUCIICTYCPCKOT'O KOHTPOJIA.

B cucreme UKADB nmpuMeHeHa cucTEMa YaCTOTHOTO JUCIETYEPCKOTO KOHTPOJIA



(UAK), xoTopas nepenaer Ha CTaHLMHU, OTPAHUYMBAIOLIME NIEPETOH, OT CUTHAIBHBIX
YCTAaHOBOK HMHGOPMAIMI0 O JBMKEHUU TMOE3I0B U, KpOME TOro, Mepeaaet
uHOpPMAIIMI0O O HAIWYUU HEUCHPABHOCTEM B YCTPOWCTBAX CHUTHAJIBHBIX H
nepee3HbIX  ycTaHoBOK. (CucTeMa 4acTOTHOrO — JTUCHIETYEPCKOTO  KOHTPOJIA
OpraHM30BaHa B JMHEWHOW 1enu aBoitHoro cHwkenus HampstkeHus (JCH-OCH)
(cm. mumakat Nel rpaduueckoro matepuana padotsl.). Lens JJCH-OJICH ymiotHena
cxemoit YJIK.

C xkaxaol TMEeperoHHOM CUTHAJIBHOW YCTaHOBKM Kpome uHpopManuu o
CcBOOOHOCTH OJIOK-y4yacTKa nepeaaetcst HHGOpMaIus:
® COCTOsSIHHE OJIOK-y4YacTKa;
® [IEperopaHue OCHOBHOM WJIM PE3EPBHOU HUTHU KPACHOU JIAMIIBI;
® [IeperopaHue OCHOBHOM HUTH pa3pellalolIero noka3zaHus cBetodopa;
® OTCYTCTBHE OCHOBHOI'O WJIM PE3EPBHOIO MUTAHUS IEPEMEHHOTO TOKA.

PaGota reneparopa npu U3MEHEHUHU COCTOSIHUS KOHTPOJIUPYEMBIX OOBEKTOB:

e KoHTponupyemble OOBEKTHI HCIPABHbI, OJIOK-y4acTOK cBOOOAeH. B manHOi
CUTyallul CJeayeT pPYKOBOJCTBOBaTbCA cxemoi Tabmuueit 4.3.1, B kotopoi
MIPUBEJICHBl YaCTOTHbIE KOAOBbIE cuUrHaibl. @poHTanbHbIMU KOHTakTamu peine KO,
JICH, C1 u A oOpa3yercs nmepeMbluka Mexay Beixogamu 53 u 61 reneparopa, 1o
KoTtopoi Tpan3uctopbl VI2 u VT3 ycunurtens moiaydaroT NOCTOSIHHOE nuTanue. Ot
reHeparopa B JMHUIO MOJAETCS HENpEephIBHBIA KOMOBbIM curHan (1) Ha wyacTtorte
JAHHOI'O T€HepaTopa.

e KonTponupyemble OOBEKTHI UCHpPaBHBI, OJOK ydacTOK 3aHAT. DPOHTOBBIMU
KoHTakTaMHu peisie Cl BeIKIIOUAETCsS MUTAaHUE TEHEPATOpPa, TEHEPALUS IPEKPAIIAETCs.
KOHTpONBHBIN KO/ B IMHUIO HE TOCTyHaeT(2).

e [leperopena nmammna kpacHoro orHs. Yepe3 TbhulOBbIE KOHTakThl pene KO
oOpasyrorcsi nBe nepembluku 53-31 u 43-41. Britouaercss U 10 HECUMMETPUYHOM
CXeM€ HauMHaeT paboTarb  MyJIbTUBHOpaTOp  Onaromaps  MOAKIIOYEHUIO
JOIOJHUTENIBHOrO pe3uctopa Ry mapamrensHo pesuctopy Rss. OT remeparopa

MOCBIIACTCS YaCTOTHBIN KOO, B KOTOpPOM HUMIIYJbCbl JIHUTCIIBHOCTBIO 0,30



pasgensatorca  uHTepBagamu  lc  (3). Ileperopanue nammbl KpacHOTO — OTHs
KOHTPOJUPYETCS KakK Mpu CBOOOAHOM, TaK U MPHU 3aHITOM COCTOSHUM OJIOK-y4acTKa.

Tabnuua 4.3.1
YacToTHBIE KOJIOBBIE CUTHAJIBI

Tum xoxa Kon ITepembruxku I'KIII
1 k N 53-61
2 Kon orcyTtcTByeT —
3 03 1 0,3u 1 u0,3u 1 - 53-31
43-41
4 SN BN O SN SO S 53-31
5 ) 1 0,3“ 1 ‘40,3“ 1 - 51-32
43-42
6 03 03 03 03 03 03 03 03 03 53-31
43-42-41

e OTcyTCTBYeT mepeMeHHbIH TOK. Uepe3 THIJIOBOM KOHTAKT peiie A oOpasyercs
nepeMbiuka 53-31, depe3 KOTOPYH TMOAAETCA MUTAHWE HA MYJILTUBUOpATOp H
Tpau3ucTop VT6. [Ipu OTKpBITHH TpaH3UCTOPA MUTAHUE MOJACTCS HA YCUIUTEIbHBIN
Kackajg reHeparopa. MynbTuBHOpaTop paboTaeT mo cuMMeTpuyHoOil cxeme. OT
reHepaTopa IMOJaeTCsl YaCTOTHBIA KOJ, COCTOSAIIMM M3 MMIYJIHCOB W WHTEPBAJIOB
OJIMHAKOBOU JUTUTENHHOCTH 1¢ (4). OTCyTCTBHE NMEPEMEHHOTO TOKAa KOHTPOJIUPYETCS
TOJIKO MPHU CBOOOTHOM COCTOSTHUU OJIOK-y4acTKa.

e HeucnpaBHa 1ienb JIBOMHOTO CHWIKEHHUsI HampspDkeHus. Yepe3 ThIJIOBBIC
koHTakThl pene JICH oOpasyrorcs nBe mepembiuku 53-31 u 43-43, 1o KOTOPBIM
MOJaeTCsl MUTaHUE Ha MYJILTUBHOpATOp U TeHepatop. MynbTuBHOpaTOp padboTaeT mo
HECUMMETPUYHOU cxeme Osarogaps MOJKIIOUEHUIO JOMOJHUTEIBHOTO PE3UCTOpPa
Ry, mapamnensHo pesuctopy Rss. OT reHepatopa mocbulaeTcs 4acTOTHBIM KOJ, B

KOTOPOM MMITYJIBCHI IJTUTEILHOCTBIO 1C pa3aenstorcs uatepBaiamu 0,3c (5).



. HcnpaBHoe COCTOSIHME BCEX YCTPOMCTB CHUTHAJIBHOM yCTaHOBKH. Ilpum
cCUMMETpUYHOM pabore MmysnpTUBUOpaTopa reHeparopa ['KII wumnynascel u

WHTEPBAJIbI TIEpEAal0TCs OTHOU JIUTeNbHOCTHIO 0,3¢ (6).

4.4. Pacuert pe/ibCOBOIi LeNu

PenbcoBass menp (PL]) mnpenHasnauena it  KOHTPOJII CBOOOJHOCTH U
HCIIPABHOCTH TYTEBBIX YYacTKOB, TNepeaadd HHGOpMAIUS CO CTAllMOHAPHBIX
YCTPOMCTB HA MOJBUKHOW COCTAB M JJISI CBS3M MEXK]y CUTHAJIbHBIMU TOUKAMM.

N3BecTHO Oosiblioe KonmuuecTBO pazHoBugHOCTEH PLI. BIOOp KOHKpETHOM cXeMBbI
3aBUCUT OT MHOTUX (haKTOPOB: poja TITH, MECTa PACIOJOXKEHUS, MPOTHKEHHOCTH,
BEJIMYMHBI CONTPOTUBIICHUN U30JISILIUM U T.1.

Hcxonubie naHnHbIe
JIns pacuera pii Ipy aBTOHOMHOM TSATe:

1. YacTtoTa curHansHoro Toka f= 50 I';

2. MuHuMainbHas yJieibHasi CONMpOTUBICHUS n3oaanuu R, =0.95 Om*km

3. JlnmuHa peabcoBOM JIMHUM 1=2KM

4. HopmatusHoe myHT R;,=0,06 Om

5. MUHUMAaIBHOTO y/I€JIbHAsA COMPOTUBIIEHUS PEIHC Z=0,5¢Om/kM.

6. JIONONMHUTENBHBIN Pe3UCTOp Z,,=250 OMm

HOPMAJIbHBIN PEXXUM I10 ITYTEBOMY ITPUEMHUKY

B HOPMAJIBHOM PCKHUMC IIYTCBOC PCJIC OTOJDKHO IPUTATUBATHL AKOPH IMPHU CAMbBIX
HC6JIaI‘OHpI/I$ITHBIX YCIIOBHUAX pa60T51: MUHUMAJIbBHOM COIIPOTHUBJICHUU HU30JIAIUA 7

u min

U MUHHUMAQJIBHOM 3HAYCHUH HAIIPSOKCHUS UCTOYHHMKA ITUTAHUA U wmin
I[JISI TOrO, YTOOBI pacCcunuTatb MUHUMAJIBHO OOIIYCTHUMOC 3HAYUCHUC HAIIPSIKCHUSA

UCTOYHUKA  MUTaHUSA U HEOOXOAMMO  OIpPENENIUTh  MapaMeTpsl

umin
YEeTHIPEXIIOJIOCHUKOB CXeMbl 3aMelleHus (puc.4.1,) u HampspKeHHUs HaJAEKHOTO cpa-
OaTbIBaHUS IYTEBOT'O pelie.

Koadummentst yetsipexnomtocHukoB (PJI) penbcoBoi TUHUN HAXOJATCS MOCHE

pacyeTra BTOPUYHBIX [TAPaMETPOB PIL:



=VZ/R4,=V0.8¢/%/0.859=0.9651¢**°

Z~VZ*R 1 =0.8¢%0.859=0.829¢"**°
I'ne y - moctosiHHAs pacnpocTpaHeHus, 1/Km,
Z - Y 1elbHOE CONPOTUBIIEHUE penibe, OM/KM,
Ri, - MUHUMAaNIBHOE yJIETbHOE CONMPOTUBIICHUE H30JAINH, OM * KM,
Z,- BOJTHOBOE CONPOTUBJIEHUE JIUHUHU, OM.

IIpn Hamu4nu 3a3eMIICHHS KOHTAKTHBIX O1Op B ypaBHeHusx (I), (2) BMecto ¢ )
€KV

MOJICTABIIACTCS 3HAUCHHE
Rei=0.5*R;,+(0.5*Ri,*Rop  )/(0.5*Ri;+R,)=0.859
rae Reky - DKBUBAJIGHTHOE MUHHMMAJIBHOE Y/EIbHOE CONPOTUBIEHUE H3OJISLUU,
Om*KkMm;
Rop=2 OM*KM - MUHMMAaJIHOE YAEIBHOE CONPOTHUBIICHUE
3a3eMJICHUS] KOHTaKTHBIX OTIOP.
Koad punmentsr yetsipexnontocHuka PJI onpenenstorcs U3 ypaBHEHUM:
An=D,=ch([1*)=2.501¢""*
B,-Z,sinh([]*1)=2.151¢">%%
C,= (sinh([0*1))/Z,=3.131&"*5%
Pacuer P1 B HOpMaIbHOM peKMME TPOU3BOIUTCS CICAYIOIINM 00pa3oMm:
KoadpuimeHTs! 4eThIpeXnoatoCHUKa JTOMOJHUTEIBHOTO PE3UCTOpa
A=1; B=250; C,=0; D.=1;
U=A;qU0+ B4l =9.665
[,=C,qU¢+ Dygl=0.023
Koaddunuentst yersipexnontociuka WT Ha peneitHoM KoHIie
Aw=0,072¢""; Bi;=19.9¢"*%; C;;=0.0008¢'*%; Dy, =14¢";
Ur=Ai Ui+ By, =0.072¢'*%9.665+19.9¢'72%0.023=1.153¢"°* (B)
L=C;,U+ D;u;=0.0008¢'"2*9.665+14¢°°%0.023=0.33¢->" (A)
KoadpuimeHTs! 4eThIpeXnoaoCHUKa KaOEeNbHBIX KU Ha peIeHHOM KOHIIE
A=1; B,=0.3; C=0; D,~=1;
Us=A,Us+ By, L=1*%1.153¢""*40.3%0.33¢-22=1.253¢"*" (B)



;= Cy Uyt Dy L=0%1.153¢7* +1%0.33¢77% =0.33¢*%° (A)
Koaddunmentst uerbipexmnoatocHuka PJI
A=2.501e""%; B,=2.151¢"%% C,=3.131¢"***; D= A;
U= A, Ust B3 =2.5016"%%1 .253e"%° +2.15182%(.33¢-22 =3.76761479% )
L= C,Us+ D,13=3.131&®%2%1 2536 +2.5016"%%0.33e-2>" =4.697¢-*"7% A)

KO3(1)(1)I/II_II/ICHTBI YCTBIPCXITOJTHOCHUKA Ka6eHBHBIX ZKNJI HA IIUTAOIIICEM KOHIIC
A=1; B,=0.3; C=0; D,—=1;

Us=A,Ust By, L,=1%3.767¢"7% +0.3%4.697e-"""* =5 0345 (B)

Is= Cy Ust Dy Li=0%3.767¢79% +1%4.697¢°"7% =4.697¢-"7 (A)
KO3(1)(1)I/II_II/ICHTBI YCTBIPCXIIONIOCHUKA BXOIHOC COIIPOTHUBJICHUC HA ITUTAKOIICM

KOHIIC
Ap=1; B,=2¢*’; C,=0; D,=1;
U,= A,,=Us+ B, [5=1%5,034e"”"° +2¢1°%4.697¢-""7 =12,519¢'"" 77 (B)

L= C,, Ust D, 15=0%5,034¢%° +1%4.697¢-""7% =4.697¢°77% (A)

C YUCTOM KOJIe6aHI/I$I HallpsOKCHWL CCTH BBIXOOHOC HAIIPSAKCHUC ITHUTAROIICTO
npudopa cienyeT yBelIuuuTh A0 Benuuunsl U,.= K, *U,
win Uit pazouyBCTBUTENBHOM P
U= Koo ¥U, =1.1% 12,519¢"°77% =13.771'°7 (B)
rac KnC-KOC)(l)(i)I/ILII/IeHT H€CT8,6I/IJ'IBHOCTI/I IMUTAOMICTO HAIIPAKCHUA
(Kye=1.111s penscoBoit ienu yactoroit 50 I'i,).
®aktnueckoe 3HadeHue HampskeHus U,y=13.9 Oymer onpenemsaTbes
KOHCTPYKTHUBHBIMU OCO6€HHOCT${MI/I KOHKPETHOI'O HCTOYHHWKA IIMTaHUA, T. C.
HUMCIOIMUMUCA B HUX I'padallvuAMN HAIIPAKCHUS, IIPU 9TOM
Kip=U,y/Uye = 13.9 /13.771&"% 72 =1.009¢7'%" 77

Trac K.~ KOC—)(l)(i)I/II_II/IeHT, y‘{I/ITBIBaIOH_II/Iﬁ HaJIMYHUC HAIIPSKCHUA, OMVKaMIIero K
p

Uug. Onpenenus, u3 K, , MOXXHO HalTH (PaKTMYECKUH TOK MCTOYHHMKA IHUTAHUS IO
YPaBHEHUIO
37.745 101.772 -j64.027
L= 1,*K,.* K., =4.697¢- *1.1*1.009¢” =5.215¢” (A)

Pe3ynbTathl pacueToB mpencraBieHsl B Tadauie 4. 1.



mu3anuit (AJIC) 3akimtouaeTcss B TOM, 4TOObI ONPENSIUTh HAMPSDKEHUE UCTOYHUKA
nuTaHusi Uy, 10CTATOYHOE JJIs1 paOOThl JOKOMOTUBHOTO MPUEMHHUKA, HAXOJSALIETrOCs
Ha BxoaHoM KkoHue PII. Ilpy aBTOHOMHOHN Tsre HOPMAaTUBHOE 3HAYEHUE TOKa B
PEIBCOBBIX HUTAX MOJI KaTyIIKaMHi JIOKOMOTHBA, [,s=1.2 (A).

Uals:=0 Ials:=1.2

Pacuet pexxuma AJIC BeneTcst aHaAIOrMYHO HOPMAJIbHOMY PEXUMY IO ITyTEBOMY
MPUEMHHKY CXeMa 3aMeIlleHus IPUBEIEH Ha puc 4.2.

Pacuetst U, I B ipyrux pexumax npou3BOISTCS aHATIOTUYHO, MEHSIOTCS TOJIBKO
K03((OUILMEHTHI YETHIPEXITOIIOCHUKA peabcoBOM TMHUU U U, | 4eThIpeXIoItoCHUKOB
Hayasa.

Pe3ynbrathl pacueToB nmpecTaBieHbl B Tadauie 4.2.
Koagppuyuenmut uemuwipexnonocnuka PJI 6 pesrcume nepezpy3ku.

Aperi=1; Bperi=R.o*¥1=0.861%8%2=1.6"%¢; C ;=0 Dperi=1

Pe3ynbTaThl pacueToB mpencTaBieHbl B Tabauie 4.3, cxema 3aMelleHus IpuBeleH
Ha puc 4.3.

Koagpgpuyuenmuor uemwipexnoniocnurka PL] ¢ utynmogom pesxcume npu
HA0JCEHUU WYHMA HA PeleiHOM KOHYe:

Aghri=1+ Reg*l/ Rypy=140.8¢/°9¢%2/0,06=27.104¢&> ¥¢°%;

Bshr:=1+ Rrel*lzl ‘6ej65deg

Csnri=1/ Rgpy=2/0.06=16.667

Dshr:=1

Pe3ynbTaThl pacueToB npencTaBieHbl B Tabaule 4.4, cxema 3aMellleHus IPUBEIeH

Ha puc 4.4.

I(03¢¢ﬁuuueumbt uembuvlpexnojiloCHUKa Pl( 6 pesicume WyHmo6om percume npu
HaAl02icenus Wynma numarouium Konue.
Ashp:=1
j65d
Bysp=1+ Ry *l=1.66/%



Cap:=1/ Rnn=2/0.06=16.667¢

Dyp:=1+ Ry *l/ Ryyi=1+0.8€/*#%2/0,06=27.104¢'* 74,

Pe3ynbTaThl pacyeToB MpeacTaBieHbl B Tabaune 4.4, cxema 3aMelleHus IpuBeleH
Ha puc 4.4.

B myHToBOM pexume sikoph myteBoro pesie B PIl ¢ HempephIBHBIM MUTaHUEM
JIOJKEH HAJEHKHO OTITYCKAThbCs, a Peje MMIYJbCHOW WM KomgoBou PLI HagexHo He
MPUTATUBATHL CBOM sKOpb. PI] B 3aBUCHMOCTH OT MeCTa HAJOXCHHSI IIyHTa HUMEET
HEOJIMHAKOBYIO IIIYHTOBYIO YYyBCTBUTEIbHOCTh. Hambonee HM3Kas UIyHTOBas
YyBCTBUTEJIBHOCTh HAOMIOAAETCs, Kak MpaBWUiIO, HAa KOHIAX PEJIbCOBOW JIMHUH.
Kpurepusimu  myHTOBOrO  pexuma  ciaykaT  Kod(DUIIMEHTh  IIyHTOBOMU
4yBCTBUTEIBHOCTH PEJIEHHOr0 M nuraromero kouuos (K, u K,,). Ilpu HanoxeHun
HopMmatuBHoro myHta (R,,=0, 06 Om) stu k03 UIIMEHTH TOKHBI OBITH HE

MCHBIIC CAUHUIIBI.

KOHTPOJILHBIN PEXXUM
HapaMeTpLI PI_[ B KOHTpOJ'IBHOM pe}KI/IMe
©:=21f=2%3.14%*50=314.159

E:=V1+4j0*M12/ Re=1+4j*314.159%0.00128¢774°/0.8¢/*5=1 . 7266/

S1:=cos([I1kr)*E*V1/4+8m=0.887¢ "¢

S2:=cos(|I1kr)*E*V1/4+8m=0.887¢ "¢
Koaddunments! uetsipexmnontocHruka PL B KOHTpOJIbHOM pekuMe
Akr:=cosh(0J1kr)+1/2*(S1*S2)EN1+2msinh(lkr)= 3.964¢"**44¢
Bkr:= Rrel*l/( [ Ikr)[sinh(C] kr)+1/2(S1#*S2)EN1+2m(cosh( Llkr)+1)]= 6.237¢/24¢7¢
Ckr:= [lkr/Rrel*|[sinh([J1kr)+1/2(S1#S2)EN1+2m(cosh( [ lkr)-1)]= 2.51¢/02%¢
Dkr:= Akr:=3.964¢/*

I'ne

47 o
E= 1+ Z'” - KOC—)(i)(I)I/II_II/IeHT, YUYUTBIBAIOIIWHU B3dUMOUMHAYKIHWIO PCIIHCOB,

Z, = jwM,, - CONPOTUBICHHUE B3aMMO HHAYKTUBHOCTH MEXKIY PEIIbCAMU;

M,, - B3aMMHas UHAYKTUBHOCTH JABYX KOHTYPOB peiibc (i yacToThl 50 '

12



M,,=0,00129 ¢ /™)

m:& - KOC—)(i)(I)I/II_II/IeHT OTHOCUTCIIBHOT'O pPacCHpCACICHUA IIPOBOANMOCTH

¢
MEXKy PENIbCaMu g, U 3eMIIEH g, S; U Sy — KOODPUIMEHTBI CXEM, YUUTHIBAKOIINE
napameTpsbl Apoccenb-TpaHchopmaropa:

1
4+8m

S=cth|(yl),,-E

3HayeHne (y/), 3aBHCHT OT YacTOTHI CHrHaJIbHOro Toka. [lus PL[ wacroroi,
jst PI[— 50 Ty (y7), =1,13.

Cxema 3aMenieHus IpuBeaeH Ha puc.4.5. Pe3ynabTaThl pacdeToB KOHTPOJIBHOTO

B Tabmnuile 4.5, 1 BceX PeKUMOB MpecTaBlIeHbl B TadmuIe 4.6.

4.5. YBsi3Ka neperoHHbIX YCTPOMCTB CO CTAHIMOHHBIMH

4.5.1 O0mue mon0KeHUs

Ha nonxonax x CTaHIMSIM CUTHAJIbHBIE YCTAHOBKU aBTOOJOKUPOBKU YBS3BIBAIOT
C YCTPOMCTBAMM PEJICMHON LEHTpalu3allMy CTAHLWW. YBA3KY IPOU3BOAAT KaK Ha
KPYIHBIX CTaHUUAX, o0OoOpynoBaHHBIX ycTpodctBamu BMPL], Tak u Ha
IIPOMEKYTOUYHBIX, OCHAILEHHBbIX YCTPOMCTBAMU pPEICHHOM LEHTpAIU3ALUU C
MECTHBIMHU WJIM LIEHTPAJIbHBIMU 3aBUCUMOCTSIMH.

B mnonnyio cxemy YBSI3KM BXOJAAT: LENU YBA3KH MPEIBXOJHOrO cBeTodopa
aBTOOJIOKUPOBKHA C BXOJHBIM CBETOQOpPOM CTAaHLMM;, UEMU YBSI3KH BBIXOJHBIX
CBETO(OPOB CTAHIIMU C MEPBLIM MEPETOHHBIM CBETOPOPOM aBTOOJOKHUPOBKHU; LEMHU
U3BEIICHUS] O MPUOJMKEHUU W yAaJeHUU TMOE3JI0B 3a J1Ba U TPU OJIOK-ydacTKa OT
CTAHLIMY; LENU KOAUPOBAHUS CTAHIMOHHBIX PEIbCOBBIX IENEH, BXOIAIIUX B
MapuIpyThl OTIpaBiieHHs, kogamu AJIC, COOTBETCTBYIOIIMMHU NOKa3aHUSAM IEPBOIO
MEPErOHHOT0 CBETO(POpa aBTOOIOKHUPOBKH.

[IpenBxoaHbie CBETOGOPHI OTIMYAIOTCS OT MPOXOJIHBIX CUTHAIM3AIMEN U UMEIOT
JOIIOJIHUTEIIbHBIE CUTHAJIBHBIE NOKA3aHUs B BUJE JKEJITOTO MUTAIOUIEr0 OrHA U B

HCKOTOPBIX ClIydadX 3CJICHOI'O MHUTIaromero OTH. Kenteii MI/IFaI-OIJ_II/Iﬁ OI'OHb



ABIgeTcsT OoJee  pa3pellalollMM  CUTHAIBHBIM  TOKa3aHUEM, YeM  KEJIThIH
IIOCTOSIHHBIM, a 3€JIECHbIM MUIAIOIIUK ONOHb — MEHEE Pa3pellarollivM, YeM 3€JICHBIN
MOCTOSIHHBIN. JKenThlii MUraronuii Oronb BKJIIOYAETCS Ha MPEBXOJHOM cBeTodope,
€CJIM BXOJHOM CBETO(OP CUTHAITUZUPYET ABYMS KEITHIMU OTHSIMU, U3 KOTOPBIX OJIUH
MHUTAIOIINMM, pa3pellalouil IBUKCHUE I10€3/1a C YCTAaHOBJIEHHOM CKOPOCTBIO U
yKa3bpIBalOIIMM Ha HEOOXOAMMOCTh IIPOCIEIOBaHMs BXOJHOTO cCBeTOodopa ¢
MOHMKEHHOU CKOpOCThIO (TM0€3/] MpUHUMAETCs Ha OOKOBOM NyTh MO OOBIYHBIM
CTpenkaM). 3eJIeHbIH MUTaloluii OrOHb Ha MPEIBXOJHOM CBeTO(Ope BKIIOYAETCH,
€CJIM BXOAHOW CBETO(OP CUTHAIU3UPYET ABYMS KEITHIMU OTHSMHU C BKJIIOUEHHOU
CUTHAJIbHOM MOJIOCOM (IToe3] MpUHUMAETCsl Ha OOKOBOM IMyTh IO MOJIOTUM CTPEJIKaM).
B 3aBUCUMOCTH OT CHTHaJbHBIX MOKa3aHUH MPEIBXOJHOTO CBETO(POpa MPUMEHSIOT
CXEeMY MPEIBXOJHON CUTHAJIBHON YCTaHOBKHU THIa OM C OTHUM MUTAIOIINM KEITHIM
orueMm wiu tina OM3 ¢ OTHUM KENTHIM M OJHUM 3E€JE€HBIM MUTAIOIIUMH OTHAMMU.

[Ipu yBsizke C aBTOOJIOKUPOBKOW, HMEIOIIEH TpPEX3HAYHYIO CUTHAIM3ALUIO,
U3BEILIEHUE O MPUOJMKEHUM IO€34a K CTAaHIUM IPEeaycMaTpUBAIOT 3a JBa OJOK-
y4YacTKa, a C YETBIPEX3HAYHON CUTHAJIN3alue — 32 TpU OJI0K-y4acTKa.

4.5.2. OIHOHMTOYHBIN IVIAaH NPUIETA0LIel K Meperony CTaHuuu

Ha oqHOHUTOYHOM IIJ1aHE IOKa3bIBAIOT: PACIIOJIOKEHUE U HYMEPALUIO CTPEIIOK U
CBETO(OPOB, CIECUUATU3ALMIO MMyTEH, Pa3METKy M30JIHMPYIOLIUX CTHIKOB U3 YCIIOBUN
rabapuTHBIX TpaHUI] KaKIOTO MyTH U MaKCUMAJIbHO TMOJIE3HBIX [JIMH MPUEMO-
OTIPAaBOYHBIX MYyTEM.

Ceerodopsl HEOOXOAMMO pacrojaratb ¢ IpPaBOil CTOPOHBI IO HAaIPaBICHUIO
nBukeHus. OpAMHATBI YCTAHOBKH CBETO(OPOB 3aBUCIT OT PACCTOSHUS 10 OCTPSIKOB
CTPEJIOYHBIX IE€PEBOJOB. PaccTosiHMe 10 CTpeNKH OT MpPEeAebHOro CTOJIOMKa
ONPEENSIOT MO IMIMPUHE MEXAYIYThsl, MapKe KpPECTOBHMHBI M THUILYy cBeTodopa.
JIByXHUTEBBIE JIaMIIbl MPEIYCMATPUBAIOTCS HA BCEX OTHAX BXOJHBIX M BBIXOJHBIX
CBETO(OPOB € IIABHBIX MyTe (KpoMe JyHHO-0€J0ro OrHs), a Takke Ha KpPacCHBIX
OTHSIX BBIXOJHBIX CBETO(POPOB ¢ OOKOBBIX MyTEH.

[lone3Hyro MIMHY HOpPUEMO-OTIPABOYHBIX IYTEH ONPEAENSIIOT OT BBIXOAHOTO

cBeToopa OAHOW TOPJOBUHBI 10 M3OJIUPYIOLIMX CTHIKOB JAPYTOM MPU OTCYTCTBUU



BBIXOJHBIX CBETO(OPOB B APYroil TOPJIOBUHE UM MEXAY NMPEAEIbHBIMUA CTOIOMKAMU
MIPOTUBOIOJIOKHBIX TOPJIOBUH MPU OTCYTCTBUU BBIXOIAHBIX CBETOPOPOB B 00X
rOpJOBUHAX.

Ha muiaHe cTaHuuMuU TakKe MOKa3bIBAIOT B HOPMAJIbHOM (IUTFOCOBOM) IMOJIOKEHUU
BCE LIEHTPAJIU3yEMbI€ CTPEJIKH U UX HyMepaluuio. B HE4eTHOU ropjOBHHE CTAaHLMU
CTPEJIKM HYMEPYIOT MOPSAIKOBBIMM HEUYETHBIMM HOMEpPAMH, BO3pPACTAIOLIMMH B
HaIlpaBJICHUH K OCU CTAHILIMH, B YETHOUN — MOPSAAKOBBIMH YETHBIMH.

['naBHBIE TIyTH HA cXe€M€ OTOOpaXEHbl XUPHBIMU JUHUSMHU U O0O3HAYAIOTCS
puMckuMu 1udppamu. K HaMuMeHOBaHUIO MyTH, 000PYJOBAaHHOTO PEJIbCOBOM LIETIbBIO,
nobasnsierca Oyksa I1 (IT1, IIIT u T.1.). B oiHy penibcoByto 1eTb AOIAKHO BXOJUTH HE
0omee TpEX CTPEJIoK.

OOHOHUTOYHBIA IUIAH YETHOW TOPJOBHUHBI CTAHLMM TNPEACTABIEH IUIaKaTe 3
rpaduueckoro matepuaina paboThl.

4.5.3. IBYyXHUTOYHOIO IJIAH CTAHIIUHU

JIByXHUTOYHBIA TJIAaH CTAHIMM SIBIISIETCS OCHOBHBIM JIOKYMEHTOM IO 000pYy-
JNOBAaHUIO CTAaHLHMM PEJIbCOBBIMU LEMAMHU. FIMEHHO Ha HEM MOKa3bIBAECTCS MOPSII0K
MOAKIIOYEHNSI BBIBOJOB HCTOYHUKOB IMUTAHUSA K PEJIbCAM M MMEHHO 3TO SIBISETCS
OCHOBHBIM Ha3HAY€HHEM JABYXHUTOUHOTO MiaHa. Pemiaercs mpobiiema obOecriedeHus
yepenoBaHus (a3 HANPSHKEHUN MO pa3HbIM CTOPOHAM H3O0JUPYIOLUIUX CTBIKOB IpPH
ITOMOIIIM METOJIa 3aMKHYTBIX KOHTYPOB.

CTaHuMoOHHBbIE PeJIbCOBbIC LU

Ha craHumm C DJIEKTpUYECKOM TIrOW NEPEMEHHOrO TOKAa IPUMEHSETCS
PENbCOBBIE IIENH C HEMPEPHIBHBIM MUTAHUEM U (Pa3odyBcTBUTENbHBIM pene JCHI-
13. Tlo ycnoBusM KaHAJIM3alUM  TATOBOTO  TOKA  HMCHOJIB3YIOT  CXEMBI
IBYXJIPOCCEIBHBIX PEIbCOBBIX Liened. OCHOBHOM CXEMOM pElbCOBOM LEMHU YAaCTOTOM
25 I'u, Ha Gaze KOTOPOM MOXKHO MOJIYUUTh JAPYTUE BapUAHTHI, SABIISETCS CXe€Ma JIBYX
HUTOYHOM peNTbCOBOM LIETH, KOAUPYEMO ¢ 000UX KOHIIOB.

Ha nuTaromeM u pesielHbIX KOHIIaX YCTaHABIUBAIOT JIPOCCEb—TpaHCHOpMATOPhI
HNT-1-150 u Ttpancdopmaropsr [IPT-A, KOTOpbIE COBMECTHO COTIJIACOBBIBAIOT

anmapatypy Ha nocty OIL[ ¢ penbcoBoil nuHuell. HanpspkeHue Ha IyTEBOM pelie



PEryIUPYIOT MOJOOPOM  HANpsKEHUM HA  BBIXOJAHOM  OOMOTKE  IYTEBOTO

tpancopmaropa IIT wmomHOCcTRIO 65 B*A. Pesuctop R, BBINOJIHAET POJb

OTpaHUYUTENS, MapaMeTPbl KOTOPOro BBIOMPAIOTCS MO YCIOBHUSAM PEKUMOB paOOTHI
PEIIbCOBOM LICTIH.

Ha peneiiHoM KOHIIE MapajuieibHO pesie BKJIIOUeH 3amuTHbid Osi0k 3b-J[CII,
npeacTaBisomui coooit LC ¢unbTp, HacTpoeHHBIN B pe3oHaHc Ha vactote 50 I
brox 3b-JICII BeIMONHSAET poJb 3arpaxaaroniero ¢GuibTpa OT MOMEX Ha YacTOTe
taroporo Toka 50 I'm. Ha wactore curnampHoro toka 25 I'm 6mok 3b-JICII umeer
€MKOCTHOE COMPOTHBICHUE U COBMECTHO C MHAYKTUBHOCTBIO ITyTEBOM OOMOTKH pelie
oOpa3yeT napajulesIbHbIi KOHTYp C OOJBIIMM CONPOTHBICHHEM Ha yacTtote 25 I'il
CUTHAJIBHOT'O TOKA.

M3onupyrompe CTBIKM Ha CTPEJIOYHOM IEPEBOJE MEXKAY OCTPSIKOM U
KPECTOBUHOM B Pa3BETBIIEHHBIX PEIbCOBBIX LEIMAX, KaK IPaBUJIO, YCTAHABINBAIOTCS
Ha OTBETBJICHUH OT KOJAUPYEMOI'O HAIIPABJICHHUS.

Ha puc. 4.5.1. noka3aHa pa3BeTBI€HHas peyibcoBas Lenb 1 yyactka 39-43 CIL
HNannaa uenp xkoaupyercs kogamu AJICH kak ¢ muTaromiero, Tak M C PEJIEHHOro
KOHIIOB, TIOTOMY YTO OHa YCTAaHaBJIMBAETCS Ha TJIaBHBIX NyTiaX. Ha che3max myTeBbie
pene He ycraHaBiauBaloTcsa. Ha cTpenkax mNpUMBIKAIOMMM K OOKOBBIM
HEKOJUPYEMBIM TYTSIM H30JIUPYIOIIUE CTHIKM YCTAHOBJIIEHBI TaKMM 0OpazoM, 4TO
rapaHTupyercs 00TeKaHUe CUTHAIBHBIM TOKOM CTPEJIOUYHBIX COSTUHUTENCH.

OTBETBIEHUSI CTPEIOYHBIX M30JIMPOBAHHBIX YYaCTKOB, BXOJAIIUX B MapUIPYThI
npuema M OTIpaBJIeHUs, a TaKxKe JJIMHOM O0osiee 60 M, cuuTas OT LIEHTpa NEpeBoia 10
M30JUPYIOLIEr0 CThIKA, JOJIKHBI O0OTEKATHCS CUTHAJIBHBIM TOKOM. DTO JOCTHIaeTCs
YCTAHOBKOW Ha Ka)XXIOM OTBETBICHUM MYTEBBIX PEJIE, YUCIO KOTOPBIX B OJHOM
PETBCOBOM LENH HE TOJHKHO MPEBBIIIATH TPEX.

4.5.4. KonnpoBaHne CTAHIHOHHBIX PEJIbCOBBIX Lenel

Bce penbcoBble LENMM HOPMalIbHO IIOJNYYAlOT HENpPEpPhIBHOE mnuUTaHue. [l
3aJlaHHOM CTaHIUMU O0ecrneuyrM KOJAMPOBAHME BXOAHBIX M BBIXOJHBIX cekiuid. U B
TOM U B JIPYTOM CJIy4ae pa3iMvaroT TPU CXEMHBIX y3J1a:

1) cxemHBIi y3e1 BKIIIOUEHHSI OOIIET0 KOJAOBOIO PElie;



2) CXEeMHBIH  y3el  BKJIIOYEHUS  HMHAUBUAYAIbHBIX  KOJOBBIX  pelie,
MIPUHAJIEKAITNX KAXKION CEKIINH;

3) cxeMHBI Yy3el BKIIOYEHHS OOMOTOK MHUTAIOIUX TpaHCcHOpMaTOpoOB
PEIIbCOBBIX LIETIEH.

Ha craHumu AOJIKHBI KOAUPOBATHCS :

® CTpEJOYHbIE WU IYTEBBIE YYAaCTKH, BXOJSIIME B MapUIPyThl NpuUéMa M
OTIIPABJICHUS IO TJIABHBIM MYTSM;

® IIyTU NPUEMA U OTIPABIICHHS NACCAKUPCKUX MOE3/10B;

® IyTH, o KOTOPBIM TEXHUKOPACTIOPAIEIIUTEIbHBIM aKTOM
npeaycMaTpuBaeTcsi 6€30CTaHOBOYHBIN MPOMYCK MOE3/0B.

Ha 2-x myTtHeIX ywacTkax ADb, Bce NPUEMOOTIPaBOYHbIE IMYTH, HMEIOLIUE
MapuipyThl OTIPABIEHUS IO HENPABWJIBHOMY IYTH M O€3CTPENOYHbIE YYaCTKU
TJIABHBIX ITyTEW BXOIAIIMX B 3TH MAapUIPYThI MOAJIEKAT KOJAUPOBAHUIO.

KonupoBanue pesibCOBBIX Leneil B Mapuipyre npuemMa

IIpy KOIMpOBaHMHM PENBCOBBIX LENEH B MapuIpyTax IpHUEMa BKIKOYEHUE
KOJIWPOBAaHUSI NPOU3BOAUTCS TPYNIOBBIM KomoBo-BKItouaromuMm pene HKB wu
uHauBuayanbHbiMu  cTpenounbiMu — CKB. HopmansHo pene HKB 6e3 Toka u
BO30Y’K/1a€TCA MPU BHIMOJHEHUH CIEAYIOIIUX YCIOBUM:

e MapUIpyT YCTAHOBJICH Ha TJIABHBIN MYTh;

® MapUIPyT HOJHOCTHIO 3aMKHYT;

® OTKpBIT BXOJIHON CBETOGOP;

® [10€3]] BCTYMNIJI Ha MEPBbII y4aCTOK MPHUOIUKEHUS;

® OTCYTCTBHE MPUTJIACUTEIHLHOTO CUTHAJIA HA BXOJJHOM CBETO(OpE;
e CBOOO/JICH IIaBHBIN MyTh IpHUEMA.

OnunoBpemenno ¢ pene HKB Bxmiouaercs pene HI'T, kotopoe pabotaer B
pexxume kona, BeiopanHoro koHtaktamu pene HIC u HJIC. C MoMeHTa BCTyIuieHUs
noe3na Ha ywyactok HAII HaumHaeTcss KOAMPOBAHHUE, KOTOPOE OCYIIECTBISAETCS
aHAJIOTUYHO KOAMPOBAHUIO B MapUIpyTe OTHpaBiicHUs. KogupoBanue npekpamaercs
nocie 3aHaTus ydactka III, HO KoIMpoBaHHME TJIABHOTO IYTH IPOJOKAETCS B

TCUCHUHU BCCTO BPCMCHU CI'0 3aHATOCTH BHC 3dBUCHMMOCTH OT MapHIpyTa U ITOKAa3aHUA



ceerodopa.

CxeMmbl konupoBaHus Mapuipyta npuéma Ha 1[I mpuBeneHsl Ha T1UIakate 3
rpaduyeckoro MaTepuana paboThI.

B wmapmpytel mpuéma BXomaT (IO TJIaBHOMY IIyTH) BCE CTPEJIOYHBIE U
MEKCTPEJIOUHbIC YYAaCTKH OT BXOJHOTO CHUTHAJA IO BBIXOJHOTO. CXeMHBIE pelICHHUS
JUISL MapuIipyToB MpuéMa YETHOTO M HEUETHOTO HAIMpABJICHUS Ha TJIABHBIA TyTh
a0COIIOTHO OJTUHAKOBBI.

Kak B mapmpyrax npuéma Tak ¥ B MapuipyTax OTIPaBIEHUS PEIbCOBBIC IETHU
JIOJKHBI OBITh PACIOI0KEHBI TAKUM 00pa3oM, 4TOOBI KOAUPOBAHNE OCYIIECTBIISIIACH
Ha BCTPEUY JABUKYIIEMYCS TTOE3TY.

[IpoBepka ycnoBuUiA, pa3pelialoIuX KOAUPOBaTh, MapHIPYThl IpUEMa,
OCYIIECTBIISIETCS. TPYNMNOBBIMU KoJ0BO-BKItouaromumu  peine HKB. Tlposepky
YCJIOBUM  KOAUPOBAHUA U  MOCJIEAOBATEIBHOCTh MOAKIIOYECHUS K  IIHHAM
KOJMPOBAaHMS KOHKPETHBIX ITYTEBBIX YyYaCTKOB, BXOJAIIMX B MapHIpyT IIpHeMa,
BBITIOJIHAIOT MHAWBUAYaIbHbIE KOA0BO-BKItoUatomue peine HKB, 1-7CKB, 9-19CKB,
29CKB, 33CKB u 1TIKB.

I'pynmoBoe komoBo-BKiItOUaroniee pesie HKB cTtaHoBUTCS 1O TOK MPU OTKPHITUU
BXOJIHOTO cBeToopa /i nmpuéma Ha cBOOOJHBIN mpueMooTnpaBouHblil myTh 111 u

HaXO0XJICHHHU ITOC3/1d HAa YIAaCTKC HpI/I6HI/I)KCHI/IH 1IIIT mo cIu.

Bo30Oyxnenne pene HKB wuckiouaercss mpu TOPEHUU MPUITIIACUTEIIBHOTO
curnana Ha BxogHom ceeropope (HIIC), a Tak ke npu pa3oMKHYTOM MapiipyTe Wid
MOCJIETHEN CTPEIOYHOM CEKIIMU B MapuipyTe npuéma 33 3.

CBoumu koHTakTtaMu pene HKB co3nmaer nenu nutaHus Ha JBUTaTeld KOJIOBBIX
tpancMutTepoB ['KT um I'KTK (BeiBoaslt 0 — 220) u MmOAKIIOYAET TPYHIIOBOE
tpancmutTepHoe pene HI'T x matumkam komoB I'KT, I'KTK. Yepes ¢ponTOBOI
koHTakT pene HKB mnepBonauanpHO (MO MEpBOM I€MM) CTAaHOBUTCS TMOJ TOK
WHIMBHUAYaIIbHOE KOJOBO-BKItouaromiee peine YIIKB nepBoii cekiuu mo mapmpyry
oe3/1a.

Ilo BTOpOW LEnM, mocie BCTYIUIEHUs moe3fa Ha ywyactok mytu HAIL mox Tok



craHoButcs pene 1-7CKB wu 1.1, Takum o0pa3oMm, HHIMBHIyalbHbIE KOJOBO-
BKJIIOYAIOIIME pEJie CTAHOBATCA IOJ TOK IpPU BCTYIUIEHHHM IO€3Ja Ha Y4YacToOK,
MPEAIECTBYIOIINM pacCMaTPUBAEMOMY M BBIKJIIOYAKOTCA MPU 3aHATHUU CEKIUH,
MOCJEAYIOIIEN 32 pacCMaTPUBAEMON CEKIIUEH.

KoHTakTamMu mHAMBHAYyaldbHbIX KonoBo-Bkirovaromux pene HAIIKB, 1-7CKB,
9-19CKB, 29CKB, 33CKB wu 1IIKB ocymectBiasieTcss MOCIEA0BATEIbHOE
MOAKJIIOUYEHHUE MUTAIOIINX KOHIIOB PEJIbCOBBIX LENEN K ITMHAM KOJIUPOBAHMUS.

JIBe IMMHBI HYXXHBI, YTOOBl HCKIIOUUTH NOANUTKY. Eciu Obl mpouzonuio
oObeauHeHue 2-x muH, To kogupyemas P.1I. yuactka HAII (komoBbili TpaHCMUTTED
HIIKB) nosy4nn 61 NOANUTKY HENPEPHIBHBIM MUTAHUEM O 3 IIETH.

JInst KonupoBaHMS MAPILIPYTOB MpUEMA yCTaHABIMBAKOTCA 2 natunka koaoB ['KT
u I'KTK. IlepBeim patumkom ¢dopmupytorces koasl 3 u K, Bropeim ['KTK —
dbopmupyrores koasl KXK. [Mpuuém, KT — KIITHI-515, 'KTK — KITTII-715.

JlaT4uKky KOJOB HOpPMaldbHO HE paboTaloT, BKIIOYEHUE UX MPOUCXOIUT
KOHTaKTaMH TpynmnoBoro kojoskitouatomero pene YKB. Breibop koma B mmHax
KoaupoBaHus ocyuiectsisgeTcss kontaktamu H1C u H1JIC.

KonupoBanue penbcoBBIX Heneid B MapLIpyTe oTnpaBjieHus. BxiroueHue
LEeNnel KOAWPOBAaHMS B MApILIPYTE OTIPABICHHS C TJIABHOTO IYTH IPOU3BOJUT
kogoBo-Bkitovaromee pene YOKB HewetHoro ormpasieHus. B ero nenm
BO30YKJIEHUS MIPOBEPSIIOTCA CIAEAYIOIINE 3aBUCUMOCTH:

® OTKpPBITOE COCTOSTHUE BBIXOAHOTO CBETO(Opa C TJIABHOTO MyTH;
® HaJIMuHKe Moe3/a nepena cBeTodhopoM;

® 3aMKHYTOE COCTOSIHUE MOCIEIHEN CEKIUN B MaplIPyTE;

® CBOOOJHOE COCTOSTHUE YyYacTKa YAaJICHHUS;

® OTCYTCTBHUE MPUTIACUTEIHLHOTO OTHS HA BEIXOJHOM CBETO(OpeE.

ITpuuem B nenp YOKB BBOASATCSA THUIOBBIE KOHTAKTHI MUHYCOBBIX KOHTPOJIBHBIX
pelie TeX CTPEeoK, KOTOPhIE BHIBOJST OOKOBBIE ITyTH Ha TJIaBHBIE.

ITocne mepexpwitusi cBetodopa moe3gom pene YOKB zanuteiBaercs mo 1menu
camo0sokupoBKU. C BCTYIUIEHHEM T0€3/1a Ha yYacTOK YAAJICHUS KOHTAKTOM pelie

YK pene HOKB BbIKIIHOYaETCH.



Konrakrom pesne HOC npoBepsieTcsi OTKPbITOE COCTOSIHUE CBETO(Opa ¢ OOKOBOTO
nytd. B cnydae otmpaBieHusi moeszna ¢ OOKOBBIX NyTe cxema oOecreyuBaet
KOJMPOBAHUE CEKLIMM, KOTOPAs SBJISETCS CICTYIOUIEH M0 X0y 32 CEKIIMEN BBIXOAA.

[Tocne BO30yx)aenus pene CKB B penbcoByro IeNb MOCTyHaeT JBa MUTAHUS:
HernpepbiBHOE (depe3 KoHTakT CII) u kogoBoe (uepe3 kontakt YOU1, moBTopuTens
pene YOU — uMnynbCHOr0 HEYEeTHOro OTIpaBieHus ). [Ipu BCTymiIeHUH Ha CEKUHUIO
noe3na, pene CII obGecTtoumBaeTcss W B PENBCOBYK LEMb IOCTYNAaeT TOJIBKO
MMITYJIbCHOE NTUTAHHUE.

CxeMa KOAMpOBaHUE PENbCOBBIX LIETIEN B MaplIIpyTe OTIIPABICHUS IIPUBEICHA HA
aucte 3 rpaguuecKkoro MaTepuana.

Kak u B Mapmipyrax npuéma B MaplIpyTax OTIPaBICHUS C IMOMOIIbIO OOIETO
KOJOBKJIIOYAIOLIEr0 pee IMPOBEPSETCS YCIOBUSA, IO3BOJLIOIIME KOAUPOBATH
MapuIpyT OTIPaBJICHHUS.

B Mapuipyt oTnpaBieHUs BXOAST BCE CTPEIOYHBIE U MEKCTPEJIOUYHbIE YYACTKU
OT BBIXOJHOT'O CUTHAJa A0 TPAaHULIbI CTAHLIUH.

Oco0EeHHOCTHIO KOJIUPOBAHUSI MApIIPYTOB OTIPABJICHUS SBJISETCS TO, YTO YACTh
1moe3710B (¢ OOKOBBIX MyTeil) MOT'YT TaK K€ MPOXOJUTH Yepe3 yUYaCTKH TJIaBHOTO MyTH.

[IpoBepka ycnoBu#M paszpemaromas KOIMPOBAHHE MApLIPYTOB OTIPABICHUS
ocymiecTBisieTcss o0muM KoaoBkitovaromuM peine YOKB (npu ormpaBieHun c
rJ1IaBHOTO MyTH) 1 BecnioMmoraTtenbHbiM UBOKB (nipu otnipaBieHuu ¢ 00KOBOTO My TH).

Bxirouenue pesie HOKB npoucxoauT no clieayroiei cxeme:

HX — npoBepsieT cBOOOAHOCTH NMEPBOT0 y4acTKa yJajdeHUs! OT CTaHLIUU;

5/7TMK, 23/25MK — npoBepsItOT IJII0COBOE MOJOKEHUE CTPETIOK, MPUMBIKAIOIIHUX
K y4acTKaMm TJIaBHOTO Ny TH;

Y2C — npoBepsieT OTKPHITOE MOJIOKEHHE BBIXOIHOTO curHana cetodopa H1;

[IIT] — KOHTAKT MyTEBOIO pesie, NPOBEPSIET HATUUME NTOE€3]1a HA 1 My TH.

[locie BO30YkIaeHUsT OOIIET0 KOJOBKIIIOYAIOIIETO peJie IO OTIPaBICHUIO
CO3JaéTcd LENb Ui BKIIOYECHUS WHIAMBUAYAIBHBIX KOJOBKIIOUYAIOIIMX pEJIE IO

OTIIPABJICHHUIO.



HpI/I 9TOM IMCPBOHAYAIBHO B036Y)I(I[aIOTCSI HHAWBUAYAJIBHO KOIOBKIIOYAIOIINC

pelie CTPENIOYHON CEeKIMU, PACTION0KEHHOM 32 BEIXOAHBIM CBETO(OPOM, 10 LENu:

C MoMmeHTa BCTYIUICHHUS TOe3/a 3a BBIXOJHOM cBeTtodop U2 Ha cTpenodHyro
cekuuto  45CII  BozOyxkmaerca pene 23-25CKB  cTpeno4yHoro  y4acTka,
PacnoJioxKEHHOro 3a cTpenouHoit ceknueit 45CI1.

CxemMbl TOAKIIOYEHUS TNUTAIOUIUX TpaHCHOPMATOPOB PEIbCOBBIX Ienel
YYaCTKOB MYTH BXOJSAIIUX B MapUIPYT OTHPABICHUS K IIMHAM KOJUPOBAHUA
npuBeeHa Ha miakare 3 rpaduueckoro Marepuania.

Cxema paboTaer aHaJIOTMYHO CXE€MaM Mapuipyra npuéma, OCOOEHHOCTh
3aKJII0YAETCSl B TOM, YTO B Ka4ECTBE JATYMKA KOJOB ISl KOJUPOBAHMS MAPIIPYTOB
OTIPABJIEHUS CIY>KUT IIyTEBOE PEJIe PEIBCOBOM LENHN NIEPBOT0 Y4acTKa yIAJICHHUS.

[Ipu oTnpaBieHUU MOe3/10B ¢ OOKOBBIX MyTeH KOAMPOBAHUE HAYMHAETCS TOJIBKO
C MOMEHTa BCTYIUIEHMS IIO€3/1a HAa CTPEJOYHYHK) CEKIMI0 T[JAaBHOIO MYyTH
HECBA3aHHYIO CTPEJIOYHBIM NIEPEBOIOM C OOKOBBIM MYTEM.

3ajepKKa TOCBUIKM KOJIOB TO€37aM, OTMPABISIOMIUXCA C OOKOBBIX MYTEH,
OCYILIECTBIIAETCS BCIIOMOTraTelIbHbIM KooBKIIIo4atomuM pene HBOKB.

Paccmotpum npumep otnpasieHus noesna ¢ S nytd. Ctpenka 12MK 3amknyTa
(3aMKHYT COOTBETCTBYIOIIMHA KOHTAaKT) M CO3JaeTCi ILEenb BO30YXKIEHUS pelie

YBOKB u nociie yero odpasyercs 1enb caMoOJIOKUPOBKHU 110 LEMH:

HOC — o0uiee curnanbHoe pesie o OTIPaBICHHUIO.

KonupoBanue 00KOBBIX MyTeil

Jlns xonupoBaHus OOKOBBIX MyTeW ucmoib3yercs 3 matuuka koaoB: PBKT s
KoaupoBaHus ¢ peneitHoro koHua; [IBKT — nns koaupoBaHus ¢ MUTAIOLIETO KOHIA;
3KT — naTymk KOAOB C 3alIMTHBIMU I1aitbaMu, ciykuT 11t popmupoBanus koga KK
MPHU YCTAHOBJICHHOM MapLIPyTE WK OTIPABICHUHU C TJIABHOTO My TH.

I[Ipy Hamuuuu 4YETHOrO W HEYETHOTO BBIXOJHBIX CHUTHAJIOB KOIWPOBAHHUE
OCYILIECTBIIAETCSA C 2—X CTOPOH C PEJIECHHOr0 U MUTAIOIIETO.

JInst KoqupoBaHUs ¢ peJeHHOro KOHIIA CIIyKHUT TpaHcMuTTepHoe pene [IPT, a nid



KOJAUPOBAHUS C TMHUTAOIIET0 KOHLA CIyXUAT TpaHcmurtepHoe pene [IIT.
KonupoBanue OOKOBBIX MYyTE€H OCYIIECTBISAETCS TOJIBKO MPU HAJIUMYMM HAa HEM
MO€3/1a, 4YTO MPOBEPSIETCS KOHTAKTAMHU MYTEBBIX PEJIE.

[ITIKB — wuHAMBUAYyalbHO KOAOBKIIIOUAIOLIUE PEJIE, CTAHOBUTCA NOJA TOK C

MOMCHTA BCTYIUICHUA I10C31d HAd YUACTOK ITYyTH 110 ICITH:

Boibop koma s TOCBUIKM B PEIIbCOBYIO ILI€Mb C PEJIEHHOro KOHIA
ocymiectBisieTcss koHTakTaMu YJIC u YC — KOHTpOIUPYIOUX COCTOSIHUE 2-X OJ0K-
YYaCTKOB YJAJ€HUs OT CTAHUUH B HEYETHOM HAIIPABIICHHH.

Cxema KogupoBaHHs OOKOBBIX MyTeH MpHBeJeHa Ha IulakaTe 3 rpaduyecKoro

Martepuasa paboThl.

4.6. Cxema cMeHbI HANIPABJICHUSA ABUKCHUS

B Tex cnydasx, Korna MpOBOJUTCS KalHUTAJIbHBIA PEMOHT OJHOTO MYTH Ha
JIBYXITYTHOM YYacTKe, MPeayCMaTpUBaETC BPEMEHHOE JBYCTOPOHHEE JBM)KEHHE TI0
ApyroMy mytd. B cxemax THUIIOBOM NBYXITyTHOW aBTOOJIOKMPOBKH MPEIYyCMOTPEHBI
NEepeKIoyaronue yCcTpoiicTBa il  PEryjlMpOBaHUsS  JBIKEHUS TOE€3]10B B
HEMPaBWJIBHOM  HANpaBICHUM CPEACTBAMU  aBTOMATUYECKOW  JIOKOMOTHBHOM
CUTHAJIM3AIIH.

[locne mepexntodeHUs] MyTH Ha JBYCTOPOHHEE JIBUJKEHHE HWHTEPBAIbHOE pe-
T'YJIMPOBAaHHWE JIBM)KEHMSI T0€3/10B B TMPABWJIBHOM HAINpaBIEHUU OCYIIECTBISETCS
CpelICTBaMH aBTOOJIOKMPOBKH M aBTOMATHYECKOM JJOKOMOTHUBHOM CUTHAJIM3AIMU, a B
HEMPaBWILHOM HAIpPaBJICHUH — TOJIBKO CPEJACTBAMU aBTOMATUYECKON JIOKOMOTUBHOM
curHanu3anuu. Tak kak B HEMPaBUJIBHOM HalpaBJIe€HUU CBETO(GOPHI HE YCTAaHOBJIEHBI,
TO TpaHUIlbl 0J0K-y4aCTKOB OMPENETSAIOT CBETO(OPHI, YCTAHOBIICHHbBIE B TPABUIHLHOM
HaIpaBJICHUU JIBHXKCHHUS.

B nanHO#l paboTe aiis W3MEHEHUs HANpaBICHUS JBUXKEHUS HCIOJIb30BaHA
«/IByxnpoBogHasi ~ cxema  HampaBlieHUs  JIBIDKEHHUS C  HUCIOJb30BaHUEM
BCIIOMOTATeIbHOTO pexuMma». Ha Bce Bpemsi JABYCTOPOHHErO  JBHUXKEHUS

OTKIOYar0oTCA HpI/I60pBI n CXCMBI PCKHMA ﬂBOﬁHOFO CHWXCHUA HAIIPSKCHUA U



JTUCIIETYEPCKOTO0 KOHTPOJIS.

Ha Bce BpeMsi IBYCTOPOHHErO JIBW)KEHUS HUCKIHOYAETCS IOJIb30BaHUE KIFOUOM-
KE3JIOM M OTIPABICHUE XO3AMCTBEHHBIX IIOE310B Ha IeperoH. CurHaiuzanus
OTIPABJIEHUS 110 HEMIPABWIIBHOMY ITYTH Ta K€, YTO U MO MPABUIBHOMY MYTH.

[Ipy neEpekIouYeHNH YCTPOMCTB HA PETYJIMPOBAaHHWE JBWKEHHS [0 HEIpa-
BUJILHOMY TYTH CUTHaJIM3aIUsi 0€30CTAaHOBOYHOI'O MPOITYCKa MO TJIABHBIM MYTSIM U
MapuIpyTaMm C MHOJIOTUMHU CTPEIKAMH BBIKJIKOYAETCS, KPOME TE€X CIy4aeB, KOrja Ha
BXOJIHOM M BBIXOJIHOM CBETO(Opax HMEETCS CUTHAIM3AlMS O JABWKCHUH Ha
OTKJIOHEHHE MO CTPEJIOYHBIM MEPEBOJAM 3a BBIXOJHBIM CBETO()OPOM MO TJIABHBIM
Iy TSAM.

BxonHo#t cBeTodop Mo HENMPaBUIBHOMY IYTH TEPErOHa CUTHAIU3UPYET IBYMS
KEIATHIMU OTHSAMH U BKIIFOYAETCS [0 CXEME C LIEHTPAJIbHBIM MUTAHUEM JIAMII.

CxeMa cOCTOMT W3 JMHEWHOW 4acTH Ha cTaHuMU A W b c¢ ucnonb3oBaHHEM
MIPOBOJIOB JABOMHOIO CHWKEHUS HANPSHKEHUS. B JIMHENHHYIO LIENb BKIIOYAKOTCS pesie
HalpaBJIeHUs] U pejie KOHTpoJds mneperoHa. B kaxgom peneitHoM 1mkady Ha
CUTHAJIBHBIX TOYKAX BKJIIOYarOTCs pene HampaieHus H. C moMonipro JIMHEWHOM
LENU OCYIIECTBISIETCA CMEHA HampaBieHus Ha neperoHe. Ha cranmmsax A u b
MMEIOTCS CTAaHLUMOHHBIE CXEMbl CMEHBI HAINpPABICHUS, KOTOPBIE OCYILIECTBISIOT
CXeMHble  3aBUCHMMOCTH. (CMEHa  HalpaBlI€HHs B  HOPMAJIbHOM  pEKHUME
ocymectBisiercss Haxatuem kHonku YCH(HCH). BcnomoratenbHblil pexum
UCIIONBb3YETCsl TpU  JIOKHOW  3aHATOCTH  PEIbCOBOM LENMM HAa  IEPEroOHE.
BcenomoratenbHblid peKUM NPOU3BOIAT OJHOBPEMEHHO JNEKYPHBIM MO CTaHUMU A U
b Haxkatem BcCIOMOraTelabHBIX KHOIMOK. COCTOSIHME CXEMbl CMEHBI HaIlpaBJICHUS
KOHTpoJIHpyeTcs Ha yJbTe. CMEeHa HanpaBJeHUsl MPOU3BOIUTCS 32 1,8 CEKyHIBI.

J7ist paGoThI CXeMbI HA CTAaHIIMM yCTaHABIIMBAETCS anmnaparypa:

HH (YH) — pene nanpasnenus Ha craHuusax A u b,

HB (UB), HB1(UB1) — BcnomoratenbHOe pesie, U3MEHSIOIIee MOJISIPHOCTh TOKa B
JMHEWHOW e MPU CMEHE HAIIPABIICHUS, U €r0 IIOBTOPUTENH;

HKII (YKII), HKII1 (YKII1) — pene KOHTpOJS COCTOSIHUS TEpPEroHa M MX

ITOBTOPUTCIIN,



HIIH (YITH) — noBTOpUTENH pesie HanpaBlIeHHUs;

HBH (UBH) — pene BcmoMorateabHOr0 peKMa CMEHBI HallpaBJIeHUS,

H3II (Y3II) — pene KOHTPOJIS 3aHATOCTU NIEPETOHA;

HIUIT (Y1UIT) — pene kouTpods 1 ydacTka npuOIMKEeHuUs.

HOVYC (HOYC) — BcrioMoraTenbHOe pejie I CMEHbI HallpaBJIeHUs] B OCHOBHOM
pexuMe.

Ha Tabno annapara ynpaBieHHs] UMEIOTCS KOHTPOJIbHbBIE JIAMIIbI:

YO (HO) — 3eneHoro 1BeTa, MOKa3bIBatoOIIas, YTO CTAHIUSA HAXOAUTCS B PEKUME
OTIpABJICHUS MOE3/14;

KII — Genoro 1BeTra, KOHTPOJMpPYIOIIAsi COCTOssHUE TeperoHa. [Ipu cBoboaHOM
NeperoHe OHa HE TOPUT, a IIPU 3aHATOM MEPErOHE MOE3I0M TOPUT OEJIBIM LIBETOM;

HIT (YIT) — xpacHoOro 1sera, noka3blBaroias, 4YTo CTaHIUs HAXOAUTCS B PEKUME
IpueMa rnoesnaa.

[Ipu ycTaHOBIEHHOM YETHOM HAIpPABIECHUU JABMXEHHUS U CBOOOJHOM MEpEroHe
IIUTaHHE B KOHTPOJIbHYIO 1enb noaaercs oT uctounnka YCM-UCII. KonTponbpHas
nenb npoxoauT oT UCII yepe3 HuszkoomHyro oOMoTky pene YUI3Il u manee mo
npoBoay K uepe3 mocienoBarenbHO COeIMHEHHbIE (DPOHTOBBIE KOHTAKTHI pene 1 u
BCEX PEJIbCOBBIX IIeTieil meperoHa, Hu3kooMuyto oomotky pene HKII u obpatho mo
mpoBony OK u UCM. Konrtaktamu pene HKIXK (UKXK) B koHTposibHOU 1enu
MIPOBEPSETCA HATUYKE KITH0Ya-XKe3Ja B arnmnapare.

Pene Y1311 ¢ppoHTOBBIM KOHTAaKTOM BKJItOuYaeT noBroputens Y3Il, a mocnennee
BKJTIOUYaeT Ha Tabso Oenyro nammnouky YITK cBoboHOCTH NeperoHa Ha CTaHIUU A.

Pene HKII BxiroyaeT Ha tabno 6enyro mammnouky HITK cBoGomHOCTH TIeperona
Ha CTaHIuH b.

Ha Bce Bpemsi IBWXKEHHA NO€3[a MO MEPETOHY KOHTPOJbHAS LEMb OCTAETCS
pazomkHyToil kKoHTakTamMu pene K, peme YI3II u HKII BbIKIIOYEHBI, YeM
HCKIIFOYAETCS BO3MOKHOCTh U3MEHEHUS HATIPABJIEHUSI.

N3meneHne HampaBiaeHUs MPOU3BOAUT ACKYPHBIN cTaHIuM b, HaxkuMasi KHOTIKY
cmenbl Harnpapiiennst HOYC, ¢ mpoBepkoit CBOOOHOCTH MEPEToHa.

Cxema CMEHBI HaIlpaBJICHUA ABUKCHUS IIPUBCIACHA B HA IIJIAKATC 1 Fpa(l)I/I‘ICCKOﬁ



YacCTH.

[Ipu cBOOOJHOM TIEperoHe M YCTaHOBJICHHOM HAIPaBJICHUM JIBHXKEHHS CO CT. A
Ha CT. b 3aMKHyTa KOHTpOJIbHAs LIENIb YCTAHOBJIICHHOI'O HAIPABJICHUS JBUKCHUS, B
KOTOpPOHM Ha CTaHIMU OTHpaBiieHHs A B0o30yxJeHo peiie HanpaBieHus UH (mpsimoii
MOJISIPHOCTHIO TOKA), HAa CTaHIMu npuema b — pene kouTposs neperona HKII. Pene H
Ha IIeperoHe MOJIy4aroT MUTAaHUE TOKOM MIpPsAMOW mnosispHocTH. Ilutanue B nens H—
OH nopaercs co craHuuu npuema b:

HCII -HKII- HIIH - HB - HBH - Y03 — H1UII - nposoo H -H- X2 - nposoo H -
Y1HUIT - HO3 - YBH - UB - UKII — UKIIl - UYB- YBH - YKII - UB - HO3 — U1 MII -
R400 - nposoo OH - K2 - nposoo OH - R400 - HIUII - HO3 - HB - HIIH - HCM.

Konraktamu pene Y03, HO3 mnpoBepsieTcss OTCYTCTBHUE YCTaHOBIICHHBIX
mapuipyToB otnpaieHus; HIWIL, YIWUII — cBoOogHOE cOCTOSIHME Y4YacTKOB
npubnmxenus. Perynupyemsie pesuctopsl conporupienneM 400 OM, BKIIIOUEHHBIE B
JUHENHYIO 1LEeNb KOHTPOJS IMEeperoHa, HeoOXOIUMbl ISl PEryJIUpPOBKHA TOKa 3TOU
LEIH.

Ha ct. A xonTakramu pene Hanpasienus YH 3ambikaroTcst nenu Bo30yKIeHUs
BcriomorarenapHoro pene YB no HuxkHelt oOMoTke u BKiItoueHus jJammnbsl HO 3enenoro
LIBETA, [TOKa3bIBAIOIIIEH, YTO CT. b HAXOAUTCS B peKUME OTIPABICHUS:

CIIb-YH-UB-CMB; C - YH - O(HO) - MC..

3arem Bo30yxpaaetrcs pene UBI, sBustomeecss mosroputenem pene UB. Perne
koHTponss neperona YKII, YKIIl w nosropurens pene HanpaBiaeHus YIIH
BBIKIIIOYaroTcs. Ha cT. A mo mnuHelHOW nenu BO30yXKAalTCs pejie KOHTPOJIS
neperona HKII, ero noropurens HKII1 u noBropurens pene Hanpasinenus HITH:

CIIb - HH - HB - U3I1 - HIIH - CMb .

OpontoBeiM KOHTakTOM pene HIIH co3maercs nens ropenums mamnsr HIT
KpacHOIO I1BETa, TOKA3bIBAIOIICH, UTO CT. A HaXOAUTCS B PEKUME OTIIPABICHHUSL:

C- HIIH - O(HIT) - MC.

Pene nanpaBnenus HH cT. A oTkiroueHo oT nuHEHHON uenu. benas namma
KOHTpOJIs 3aHaTocTu neperoa KII Ha oGenx cTaHuMsSX MoraiieHa, Tak Kak MeperoxH

cBoOoneH. Ct. b moxer ortmpaBisaTe noesga. Ilocine nmpuroToBieHUs Mapuipyrta



oTnpasiieHus Ha CcT. b 3ambikaromiee peie ornpasieHuss HO3 pa3MbIKkaeT KOHTAKTHI B
nuHeliHou 1ienu. Ha ct. b obectounBaercs pene UH, a Ha cT. A — pese KOHTPOJIsS
neperona HKII u ero nosroputens HKII1. Ha tabno obeux cranimii 3aroparorcs
Oenbie mamnbl 3aHsTocTH meperoHa KII. Ilpu nBmwkenun mnoe3ga mo NEpEeroHy
JUHENHas uenb OyAeT MOoCHeoBaTeNIbHO pa3MbIKaThCS KOHTAKTaAMH MOBTOpPUTENEH
curHasibHbiX pene K2 Onok-yyacTkoB. [lpu pa3soMKHYTOM COCTOSHUM JIMHEHHOMU
e CMEHa HampaBieHus uckimovaercs. [locie mpuObITHS TMoe3na Ha CTaHIUIO
CXeMa MPUXOJIUT B UCXOJHOE COCTOSTHUE.

Pabora cxembl IpU M3MEHEHUH HANIPABJICHUS B HOPMAJIBHOM pesKMMe

MN3MeHeHne HamnpasiaeHHUs [BWKECHHMS Ha 3aJaHHOM II€PErOHE IPOU3BOIUT
NeXypHbIE 1o cT. b HaxkatmeM kHomku cMmeHbl HamnpasiaeHus YCH. Ilpu stom
B0o30yxnaerca curHaipHoe pese YOYC BwixonHOro cerodopa u co3gaeTcs LeMb
B0O30Yy>XJIeHUs BcrioMoraTesibHoro pesne HB u ero caMo6110kupoBKU:

CIIb —4OVYC - HKIII - HB - CMB.

HB — HKII1-

Konraktamu pene HB Beixmrouarorcss pene HIIH m HKII u 3ambikaercsa nens
MOCBUIKM TOKa 00paTHOW MOJSPHOCTH MO JIMHEHHOM Lienu yepe3 pene H curnampHbIx
ycTaHOBOK Ha pesie UH cr. b:

HCII ct. b. — HKIT- HB — Y03 — HIUII — R400 — nposox OH — X2 — npoBoa
OH-R400 — Y1UII — HO3 — YB — YKII — UBH - YH -YKIIIl — YKII - YB — UBH —
HO3 — Y1UII-nposog H— H — K2 - H - nposox H — HIUIT - HO3-HBH-HB-HKII-
HCM cr. b.

Opnako pene H Ha curHanabHBIX YCTAaHOBKAaX HeE MepeOpOCAT SKOpsS H3-3a
HEJIOCTATOYHOU BEJIUYUHBI TOKA. [IpOIOIKUTENBHOCT UMITYJIbCA TOKA ONPEIEIISIETCS
3ameqyieHueM Ha otnyckanue sikops pene HKII ITlocne okoH4aHus 3aMensiCHHUS
JTUHEWHas 1nenb pasMbikaeTcss kKoHTaktaMu HKII m nmpoxoxkzaeHue uMIryiabca TOKa
IpeKpanaeTcs.

Pene YH, nonyuyuB nuTaHue TOKOM OOpaTHOM MOJSPHOCTH, MEPEKIIOYAET
MOJISIPU30BaHHBIA SIKOPb, OOphIBas 1enb nuTanus peine UB. Pene UB BeikItouaeTcs

oe3 3aMCIJICHUA, TaK KaK KOHICHCATOP C6 IIOAKIOYCH K I[perfI 0OMOTKE.



KonTtaktom pene UB co3maercs 1enb NUTaHUS TMOBTOPUTENS pPEJE HaIpaBlICHUS
YIIH:

CII - YH - YB - H3II - YITH - CM.

UYepes konrakT UIIH co3zmaercs nens BitoueHus jgamibl Yl kpacHoOro nsera Ha
tabso ct. b, a nammna HO 3eneHoro mpeta racHer:

C —YIIH - x (4IT) - MC

Ilepexon cr. b Ha mpUeM MNOE3M0B OCYIIECTBIEH, HO OTKPBITUE BBIXOJHBIX
CUTHAJIOB Ha 3TOW CTaHIUM HCKIIo4aeTcs. Ha Tabno Bkitoyaetcs Oenast gamma KII
3aHATOTO COCTOSIHMS IieperoHa. Llemb ropeHuss 3TOW JamIbl MPOXOAUT 4Yepe3
ThUTOBbIE KOHTaKThl pene UH u UKIIl. 3atem mepexoauT Ha APYroe HalpaBiCHUE
MIEPETOH.

JInsi mepekIIioueHusT pesie HallpaBJIeHMs, YCTAHOBJICHHBIX B PEJICHMHBIX miKadax
CUTHAJIBHBIX YCTAaHOBOK, HEOOXOJMMO B JIMHEHHYIO IIeNb TMOAaTh YCHJICHHBIN
UMITyJIbC ToOKa. [lolydeHHe yCUJIEHHOTO HWMITYJbca TOKa 0OeCreYyuBaeTCs
MOCJIEIOBATEIbHBIM BKJIIOUCHUEM B JIMHEHWHYIO 1I€Th MCTOYHMKOB TMHUTAaHUS 00EUX
cranuuii. Ha cr. b MCTOYHMK NUTaHWS NOAKIOYACTCA K JMHEMHOW UENu Mpu
MTOMOIIIM THUIOBBIX KOHTakTOB pesie UB. OnHoBpeMeHHO K TMHUU (POHTOBBIMHU KOH-
taktamu UITH nogkmrouaercs pene koHTposs neperona UKII. O6pazyeTcst nuHeiiHas
1IeTb, B KOTOpO 00a McTOUHMKA nojkitovatorcs Kk tuHuu H - OH nmocnenoBaTenbHo:

HCII ct. A. - R100 - HKII - HB - YO3 - HIUII - R400 - nposoo OH - K2 -
nposoo OH-R400 - U1UII - HO3 - UB - YIIH - YCMG6 - UCII6 - YKII - YITH - YUB -
YBH - HO3 -Y1UII - nposoo H - K2 - H - nposoo H - HIUII - HO3 - HBH - HB -
HKII- HCM crT. A..

OT yCulEeHHOro HMIyJibca TOKAa HAa KaXXIOW CHUTHAJIBbHOW YCTAaHOBKE peJe
HanpaBiienuss H meHsieT mosnsipHocTh, U Ha cT. b Bo30yxmaetrcs pene UKII. Ero
nopropurenb pene YUKIIlnputsaruaer skopb € 3aMemJIEHHEM N0 8 C TMOCIHe
cpabaThiBaHusl TepModieMeHTa. Ha TabGio Bce 3TO BpeMsl TOPUT JiaMIla 3aHSTOCTH
neperona KII — 6enbiM 11BeTOM.

Ilo okonuanuum 3amemieHus Ha otnyckanue pesne HKII or nuneliHOM nenu

OTKJIIO4aeTcs U noakiatoyaercss ooMmotka pene HH, obecrounBaercs pene HKII1 u



BBIKJIIOUAETCS MUTaHue BepxHel oOmMoTku pene HB, Ho oHO ocTaercs Ha 3ameieHUH
3a cueT paspsla KOHJeHcaTopa. B 3TOT MOMEHT 3ambIKaeTcs JIMHEWHas LENb TOKa
NpsIMOM MOJSIPHOCTH A1 BO30YyxaeHus pesne HH:

YCII ct. b. - UKII - YITH - YB - YBH - HO3 - YU1UII - nposoo H - K2 - H -
nposoo H -H1UII - YO3 - HBH - HB - HKII — HKII1 - HH - HBH - HKII - HB -
YO3 - HIUIT -R400 - nposoo H - K2 - nposoo H - R400 — Y1 UII - HO3 - UB - YITH
-YCM cr. b.

Hopmaneaeimu koHTakTtamu pene HH mopkmtouaercss muraHue K HUXKHEU
oomotke pene HB, a taxxe otkimtodaercs nuranue Oenoi snammbl KII koHTposis
neperona cr. A u nojkirovaerca nurtanue gamibsl YO OTIpaBiIeHHs 3€JI€HOTO 1IBETA,
kpacHag jnamna HII racuer. Pene UKII cBOMM KOHTAKTOM 3aMBIKAET LI€Nb NMUTAHUS
pene UKII1, koTopoe BbIKIIIOUaeT Oenyro JJaMIly 3aHATOCTH IleperoHa Ha cT. b.

Ilocne u3MeHeHUs1 HAIIPABIICHUS] COCTOSIHUE NEPETOHA HA CT. A KOHTPOJUPYETCS
pene HH, a Ha ct. b — pene UKII. Cmena HampaBiieHUsI JABWKEHUS OKOHYECHA.
Crannus A nepeBeieHa Ha IpueM, cTaHusa b Ha oTnpaBiieHue.

4.7. CxeMbl YBA3KH ABYXIIYyTHO aBTOOJTOKHPOBKH CO CTAHIMOHHBIMH
YCTPOHCTBAMH

[IpenBxoaHoi cBeTO(hOP UMEET JOMOJIHUTENIBHOE CUTHAJIBHOE MTOKa3aHUE B BUJIE
’KEJITOI0 MUTAIOIIEro OTHs. Ha JiucTe 3 Tpaduueckoro Matepuana paboThl MpUBEICHA
CXeMa YBA3KM TMPEABXOJHOTO cBeTodopa, ¢ ABYXIYTHOM aBTOOJIOKHUPOBKOU
IIEPEMEHHOr0 TOKa. B cXeMe MCIoJIb30BaHbl CIEAYIOIINE JIMHENHBIE LENH YBA3KH C
MPEeABXOAHBIM CBETO(HOPOM:

e 3C-O3C — ympaBieHHUE 3€JICHBIM U 3€JICHBIM MUTAIOIIMMU OTHSIMH, a TaK
KE JUIA BKJIOUCHHUS M3BECTUTEIBHOIO peJieé KOHTPOJISI BTOPOrO y4acTKa
NPUOSINKEHUS;

e H2UIIL; N1-OU1 — Brimtouenue pene uzsecturens npudnmxenus HUIL;

e JICH-OACH — nBOWHOrO CHH)KEHHS HANPSKEHHUS, KOTOPYIO HUCHOJIB3YIOT
IUISl CXEMBbl CMEHBl HANpaBIEHUS ABWKCHHUS NPU NEPEKIIOYEHUU IYTH
IIEpEroHa Ha ABYCTOPOHHEE JBUKECHUE.

I[JISI OCYIICCTBJICHUA PC)KUMaA MUTAHUA KCIITOIO U 3CJICHOI'O OrHeu IMPUMCHCHBI



pene:

3C (KMII-750)—curnanpHoe KeITOro 1 3eJIEHOr0 MUTAIOIIUX OTHEH

3C1(HMIII1-400)-mioBTOpuTens pene 3C

M(HMIIII2-400)—muratoiee

KM (AHI1112-520)— KOHTpOJbHO-MUTAOIIICE

XK, 3 (AHIILI5-1230)—curnanbHbie

K1(AHIIIM2-620)-110BTOPUTENHHOE CUTHAJIBHOE

K2, K3 (HMILIM1-360)—To0 xe, PO, O, O/ (AOIL2-180/0,45)—orueBnie

T (TLI-65B)-tpancmutrrepnoe, H (K1 1-80)-nanpasnenus

[MTH(HMIII1-400)-mioBTOpHTEINb pElie HANpPaBICHUS

NITI(KMIII-750)-u3BecTuTenb NpudInKeHHs

UIT1(HMIIIM4-250)-noBToputens pene UII

AT (THI-65B)—nonoHUTEIEHOE TPAHCMUTTEPHOE

[IAT(HMIIII2-400)-nepexmnrouarorniee pene AT

CocrtostHue 1enei cXeMbl COOTBETCTBYET YCTAHOBJIEHHOMY NPABUIbLHOMY

HampaBieHuto aBwxkeHus no nytu IIILIIpu ropenuu nHa BxomHom cBetodope Y
KpacHoro orHsi Onok ywactok 1IIII komupyercs xomom KOK. Ilpumem koma y
ceerodopa 1 ocymectsusier pene W u Britouaer nemudparop. Yepes nemudparop
Bo3Oyxnatorcst pene XK, 12K u 3arem mnostoputenu 2K u 3XK. DpoHTOBBIM
koHTakTOM pesie K2 u ThutoBbIM 3C1 3ambIKaeTcsi LENb JaAMIbl KEJITOrO OTHSA
npeaBxoAaHoro ceerodopa. ['opeHue pazpemaronmx Orieil KOHTPOIUPYET OTHEBOE
pene PO.C mMoMeHTa BKIIIOYEHHUS JKENTOTO OTHSA 3aMbIKAaeTCs Ielb KOAMPOBAHUS

kozoM K penbcoBoil nenu 411:

B ciiyyae neperopaHusi JJaMIbl K€JITOTO OTHS B pelbcoBYHO enb 311 mpopomxaer
noctynath ko XK.

B cnydae ycraHOBKM MapuipyTra IpHEMa Ha TIJaBHbIM OyTh Ha mnocty OLl
cpabatbiBaeT pene YPY u UI'M1. GppoHTOBBIMU KOHTAaKTaMH 3TUX pejie 3aMbIKAeTCs
muneiinas 1enb 3C-O3C, mo kotopoit pene 3C mpeasxomHoro cetodopa

BO30yXXJ1aeTca TOKOM mpsimoit moisipHoctu. Benen 3a pene 3C cpabatbiBaeT ero



noBropureinsb pene 3C1. onHOBpeMeHHO B penbcoByto nenb 1111 Bkitouaercs oguH
U3 CIEAYIOMUX KOJOB:

- )K — npu ycTaHOBKH MapuipyTa npuemMa 1o rJIaBHOMY MYTH;

- 3 — IpU yCTaHOBKHU MapIIpyTa CKBO3HOTO MPOX0/Ia MO IJIaBHOMY ITyTH.

[Tpu mpueme u pacmmudposku koaa K win 3 Britouarores peie XK, XK1, K2, XK3.
Pene 3 He BkItOUaeTcs, Tak Kak 1enb AemudpaTopa Juisl €ero BoO30yKIEeHUs Ha BXO/E
23 (BU) pazomkHyTa ThUIOBBIM KOHTakTOM peine 3C1. dpoHTOBBIMH KOHTaKTaMH
pene K2 u 3C1 Ha cBerodope 1 BriIroyaercs 3eyieHbId oroHb. Tak kak pene M
OCTaeTCs BBIKJIIOYEHHBIM, TO Jiamma cBeTo(opa TOPUT HENPEPHIBHBIM 3€JIEHBIM
OTHEM.

VYcraHoBka Mapuipyta mnpuemMa Ha OOKOBOM MyTh IO OOBIYHBIM CTpEJIKaM
3aKaHYMBAETCS BKIIOUEHHWEM Ha BXOJHOM CBETO(OpE ABYX JKENATHIX OTHEH, U3 HHUX
BepXHUU MokeT ObiThb wMwuraronuM. Jluneinas wnens 3C-O3C  pa3oMkHyTa
KOHTakTamu MapiipytHoro pene UI'MI1. V cBerodopa 2 pene 3C BoikitoueHo. B
penbcoByto 1menb IIIII momaercs kox XK, or koroporo pabGortaetr pene UM wu
nemudparop ceerodopa 2. Ilocne pacmudpoku komaa XK Bo3Oyxkmatores perne XK,
K1, K2, K3 u 3. [Ipu TakoM COCTOSSHMM CHUTHaJIBHBIX pejie Ha cBeTodope 2
BKJIIOYAETCS KEJNTHIH MUTAIOMIMA OroHb, CUTHAJIM3UPYIOUMHA 00 OrpaHUYeHUU
CKOpPOCTM TpH BXOJE MO€3/1a Ha CTaHUUIO IO CTpelKaM ¢ OOBIYHOM MapKou
KpecToBUHBL.C MOMEHTa BKJIIOYEHHUS Ha cBeTO(oOpe 2 KEJITOro MUTAIOLIEro OTHS
penbcoBas uensb 411 kogupyercs kogom 3 no uensim 1 u 2:

Lenb1 Lenb2 .
MN— 3(KNT)— PO/T KM— X2 — NH—3C1— 3—[T]—[BK-0A |— M

N—X(KNT)—PO

B kauecTBe naruyMka UMIIYJbCOB [JIi MHIAHMS JKEJITOrO OTHS HCHOJb30BaH
koHTakT K1 tpancmutrepa KIITLI, yepe3 kotopeiil BkiroueHo pesie M. Pene M 3a
CYET 3aMEIJICHHS Ha OTIYCKAHWE YIEPKUBAET SKOPb NPUTAHYTHIM B KOPOTKHX
uatepBasiax 0,12c¢ mexnay ummynbcamu kojga K M OTIYCKaeT SKOpb TOJBKO B
JUTMHHBIX MEXKIYKOJIOBBIX MHTEPBAJIaX, CO3/1aBasi MUTAHHE JKEJITOrO OTHS C YaCTOTOM,

paBHOW yacTtoTe KOAOBBIX LUKIOB Koaa JX Tpancmurrepa KIITII. MmmynbscHbII



pexuM paboThl pere M KOHTpOIUpPYETCss HENMpEephIBHBIM B0O30yxkaeHUeM pere KM.
Pene M, mepexiroyas KOHTAaKT B IeNU JamIilbl  cBeTodopa, BKIHOYAET
nocjeaoBaTesibHO ¢ Hed win 0oMoTKy 0,45 Om pene PO (namma 3aropaetcs), win
006e ooMoTku 180+0,45 Om (;1aMma racHer).

B ciyyae meperopaHus JIamMIbl MUTAIOLIETO JKEJITOrO OTHS BBIKIIOYAETCS peiie
PO. TemoBeiM koHTakTOM penie PO pene T BkimrouaeTcss mo uensiM 3 U 2 U BMECTO
KoJia 3 mochUIaeT B penbcoByto Henb 411 kon XK.

CxeMa yBSI3KM CTaHIMOHHOW DJIEKTPUYECKOW LEHTPAIM3alUd C YHUCIOBOM
KOJIOBOW aBTOOJIOKMPOBKOM MpeCcTaBiIeHa Ha JIucTe 2 rpad)iuecKoro mpoeKTa.

IIpn ycTtaHOBKE MapuipyTa ImpueMa Ha TIaBHbIM 1o auHerHou nenu 3C-O3C,
3aMKHYTON (ppoHTOBBIMH KOHTakTamMu pesie U2UIL, UPY u UI'MI1 TokoMm mpsimoit
noysipHoCcTH, Bo30yxkaercs pene 3C u Benen 3a HuM petie 3C1. B penbcoByto 1emnb
2I1IT momaercs xox XK (3), or kotoporo y cBetodopa 2 pabotaet pene M. Uepes
nemdparop Bo3Oyxkaatorcs pene K, K1, K2 m XK3. lenu mwurarommx peine
BBIKJIIOUEHBl KOHTAKTOM TOJsipu3oBaHHOro sikops pene 3C. DpoHTOBBIMU
koHtaktamu pene K2 u 3C1 mnocnemosarenbHo ¢ peine PO nHa cBetodope 2
BKJIIOYAETCS JIaMIia 3eJeHOoro orus. Takxke oOpaszyercst Lelb KOJUPOBaHUS KOJOM 3
penbcoBoil nenu 411:

N— 3(KNT) —3C1— KM—¥2—NH—3C1— [T]— M

IIpn meperopanuu JIamMmbl 3€JE€HOTO OTHS KOJHMPOBAaHHWE pesibcoBoi menu 411
KOJIOM 3 HE U3MEHSETCS.

[Tpubnuxenue noe3na K craHuuu KoHTposmpyroT pene UUIL, UIUIT u Y2UIL
[Ipu BcTymuieHun moe3fga Ha BTOpoil ydactok mnpubmkenus 411 y cBerodopa
BBIKJIFOUaroTcs curHanbHeie pene K1, K2 u JK3. @poHTroBbiMu KOHTakTamu pene K3
BBIKJIFOYAeTCsl 1enb u3BectutenbHoro pene HWII y cBerodopa 2. Brikiarouaercs
nosroputens pene UII pene UIIl. Otnyckast aKkopb, 3TO pejie MEHSAET NOJAPHOCTb
TOKa ¢ mpsiMoil Ha oOpaTHyto B uenu U1-OW1, B KoTOpyro Ha CTaHIIMU BKJIIOYEHO
pene HUIIL Tlocnennee, Bo30y»X)aasch TOKOM OOPATHOM MOJSPHOCTH, MEPEKITIOYAET
MOJISIPU30BAaHHBIA SIKOPh U BBIKItOYaeT cBOM noBroputens Y2UII. Otmyckas AKops,

pese U2UII oTknrovaer Oenyro U BKIIOYAET Ha TabJIO KPACHYIO JaMIIOUKY 3aHATOCTH



BTOpOro yudactka npuommwkenus Y2I1. OT BcTyrieHUs moes3a Ha NMEPBBIA y4acTOK
npubnmxenuss 2I1I1 y cBerodopa 2 swikmouarores pene K, K1, K2 u XK3.
Konrakramu pene K3 pa3smbikaercs nens M1-OU1, Beikntouaerca pene YUII u ero
noBToputensb pene U1UIL. Ornyckas sxopb, pene UIUII Bwixmrowaer Genyio u
BKJIIOYAET Ha Ta0JIO KPacCHYIO JIAMIIOUYKY 3aHSITOCTU MEPBOT0 y4acTKa MPUOIMKEHUS
Y1II. TeoBeimu koHTakTamu pene Y1UII B nunelinyro nens 3C-O3C BkIrodaeTcs
BrOpas oOMmoTtka pene Y2UIL. C mMomeHTa OCBOOOXKIEHUS BTOPOrO Yy4yacTKa
npubnamxeHus, 4to pukcupyercs cpadateiBanueM pene MII u UII1 y ceetodopa 2,
nmo nenu 3C-O3C Bxmouaercss pene U2UII m npu 3aHATOM MEPBOM YYacTKe
npuOIMxKeHus: (QUKCUpyeT OCBOOOXKIECHHE BTOPOTO YyYacTKa MPUONMKEHUS,
OTKJIIOYasi Ha Ta0JI0 KPAaCHYIO U BKIItoYas Oenyto sammnouky Y211

VBs3Ka BBIXOJHBIX CBETO(GOPOB C MEPBOW CUTHAIBHOW YCTAHOBKOW MeperoHa Ha
cXeMe He Moka3aHa. J[Jid yBSI3KM HMCHOJIB3YETCS PEIbCOBasl LEIb IEPBOr0 y4acTKa
ynanenust 7I1I1. [Ipu pa3spemaroieM nokazaHuu MPOXOJHOTO cBeTodopa peabcoBas
uenb koaupyercs koaom JK wim 3. Ha peneilHOM KOHLE B peKHME 3TOro Kojaa
pabotaet pene HOU, uepe3 aemmdparop Briarouarorcs pene HX wim H3 u pene
nosroputens HX1.

B mapuipyrax oTmpaBieHHs CBOOOJHOCTh ydacTKa yAAJIEHUS KOHTPOJIUPYETCS
koHTakToM pene HIK1. Bbibop Ha BBIXOJHOM CBETO(OpE KEATOro WM 3E€JIEHOIO
oruss ocyuiectBisier pene H3. Tlpu B030YXKIEHHOM COCTOSSHUM 3TOrO pelie
BKJIFOYAETCA 3€JIEHBIN OTOHb, a MPU BBIKIIFOYEHHOM — JKEJITHIN.

3aHATOCTh YYAaCTKOB YAAJICHUS TaKK€ KOHTPOIUpYyeTcs ¢ nmoMmoupio pene HK,
HXX1 u H3. Ilpu BeIXOA€ moe3la Ha MNEPBBIA YYACTOK YyIAICHUS MNPEKpPaIIACTCA
npueM koaoB u3 penbcoBoit nenu 71111 u Beikmouaroresa pene HOM, HXX, HXK1 u H3.
ToioBeiM KOHTaKkTOM pesie HXK Ha Tabno BkItouaercs KpacHasi JaMIouKa 3aHSITOCTH
nepBoro yuyactka yaanenus H1VY. Ilociae momHoro ocBoOOXI€HUS MOE3/I0M IEPBOrO
y4acTKa YJaJeHUs U HAaXO0XKJAEHUE €ro Ha BTOPOM YYACTKE YJIAJECHUS U3 PEIbCOBOM
neru 71T moctymaer xon KOXK. B pexwume storo koma pabotator pene HOU wu
nemudparop u cpadareiBator pere HX u HXKI1. Ha Ttabno Bkimtouaercs Oenas

namnouka H1Y KoHTponsi cBOOOJHOCTH MEpPBOr0 ydacTKa YHaJeHHs M KpacHas



namniouka H2VY 3ansitoctn Broporo ydactka ynaineHus. C MOMEHTa OCBOOOXKICHHUS
BTOPOr0 yuacTka ynaieHus wu3 penbcoBoil uenu 7IIII nmoctymaer kox XK
cpabateiBatot pesne HX, H3 u Bkitovator Ha Tabno Oenyro nmamnouky H2Y konTtposns

CBO6OJIHOCTI/I BTOPOI'O y4aCTKa yAdJICHUA.



5. Coou xkoxoB AJICH

JIJisi BBIMOJTHEHUSI OCHOBHOM CBOEH 3a1auu pacHIM(ppOBKH KOJIOBOI'O CHTHAJIA U
BKJIIOYEHUSI HAa  JIOKOMOTHMBHOM  CBeTO(OpE  IOKa3aHHUs, COOTBETCTBYIOLIETO
NPUHUMAEMOMY KOJly JIOKOMOTHBHBIE ACIIM(PPATOPHI COAEPKAT pelie-CUETUYUKU HUM-
ITyJICOB U UHTEPBAJIOB, CUTHAJIBHBIE PENIE, PEIE COOTBETCTBHS.

Pene-cuetunku 1, 2, 3 oTBEYarOT 3a MOACYET UMITYJIBCOB, a 1A u 2A - UHTEpBAIOB
B KOJIOBBIX KOMOMHAIUSAX YKCIOBOro Koaa. B ciydyae nmpuema kona 3 paboraroT Bce
cuetunku (1, 1 A. 2, 2A, 3), koma XK - 1, 1A, 2, 2A, xoga KXX - 1 u 1A. CoBmecTHO ¢
pene npucyrcTtBus koaoB IIK OHM mpOBEPSIOT YCIOBHE, YTO YMCIO UMITYJbCOB B
MOCTYNAIOIIEW KOJOBOM IIOCIIEIOBATEIBHOCTH HE IPEBBIIIAET TPEX M HMEETCS
JUIMHHBIA MHTEpBaJ, KOTOPHIM OrpaHWYMBAETCA Kaxaas kojaoBas komOunanwus. Ilo
qucily cpaboOTaBUIMX peJie-CUETYUKOB OMpPEAENsSeTCs MPUHATBIA CUTHANA B JJIMHHOM
KOJIOBOM MHTEpBAJIE.

Curnansnsie pene 3, XK u KK dukcupyroT cBoMM MOJIOKEHUEM MPUHUMAEMbBIN
KOJ[ U YIPaBJISIOT OTHAMHU JJOKOMOTHUBHOTO cBeTopopa. VX KOHTAKTHI 3a/1eiiCTBOBaHbI B
cXeMax yHpaBieHHs MPUHYIUTEIBHOM OCTAaHOBKOM IMoe3da, MPOBEPKH OAUTEIBHOCTH
MalIMHUCTa U KOHTPOJs cKopocTu. Kpome Toro, coBmecTHo ¢ pene cooTBercTBus C
OHU TIPOBEPSIOT COOTBETCTBUE MEXKIY IOKa3aHUEM JIOKOMOTHBHOTO cBeTodopa u
MOCTYMAIOIMUM Ha JOKOMOTHUB KOJOM, KOTOPBIH MOXET B JI000H MOMEHT
U3MEHUTHCS.

CxemMa CHUTHaJbHBIX pejieé MOCTPOCHAa TaKUM OOpa3oM, 4YTO BKIIIOYEHHE Ooree
paspeliaroniero OrHs Ha JIOKOMOTHMBHOM CBETO(GOpE MPOUCXOAUT MpH OO0bIIeM
KOJIMYECTBO BO30YXKJIEHHBIX CUTHAJIBHBIX pese. Takod MpuHIMI oOecreyrBaeT ra
UCKJIIOUEHHE HAa MEHEE pa3pellalolluii OroHb BO BCEX Ciydasx HecpaOaThbIBaHUS
OJIHOTO WJIM HECKOJIBKUX CUTHAJIBHBIX PEJIE.

B cnydyae HecoOTBETCTBUA IMOKa3aHHs JIOKOMOTUBHOIO CBETO(pOpa MPUHUMAEMBIM
konam pesnie C tuna CP-1 ¢ BbIAEpKKOM BpeMEHU 00ECTOUMBAETCS M Pa3MBIKAET IIEMb
MUTaHUSI CUTHAJIBHBIX PEJNE WU IPUBOJA X B IOJIOKEHHE, COOTBETCTBYIOLIEE

INpUHUMACMOMY KOAOY. 910 HCO6XOIII/IMO JJIIA YCTOﬁqHBOFO InmpueMa KOIAOBBIX



KOMOMHAIIMH TNpU TPOXOXKICHUU JIOKOMOTHBHBIX KaTYyIIEK HaJ TpaHMICH ABYX
PENBbCOBBIX IENEN U HCKAXKEHUHU JIBYX MOAPS KOJIOBBIX UKIOB curnana AJICH.

Takum 00pa3om, anroput™M padOThl MPUEMHBIX YCTPOMCTB THUIOBOM CHCTEMBI
AJICH npu cMeHe KOJIOBBIX CUTHAJIOB B PEJIbCAX OCHOBAH HA YAEPKAHUM TPEIbIAYIIETO
MOKa3aHMs JIOKOMOTUBHOTO cBeTo(opa B TeueHue 5-6 ¢ (3aMeieHne Ha OTITyCKaHHe
pene C), COOTBETCTBYIOIIETO TPEM ITUKJIAM KOJIa.

ITocne cMeHBI KOJOBBIX CHUTHAJIOB WU TpUEMa MOCIEAYIOIMX TPEeX KOJIOBBIX
koMmOuHanmii pene C u ero noBropurenb [IC 00ecTOYMBAIOTCS, YTO MPUBOJIUT K
KpPaTKOBPEMEHHOMY IOTACaHUI0 JIOKOMOTHUBHOTO cBeTo(dopa, MOKa3zaHUE KOTOPOro
3aTeM BbIOMpaeTcs MO  pe3yJpTaTaM  paciiu@poBKH  OAHOTO  (YETBEPTOTO)
KOHTPOJBHOTO KOJOBOIO IMKJIA MOCJIE CMEHbI CUTHANOB. lIpum sTOM mpeabimymiue
KOZIOBbIE KOMOMHAIIUM HE yUMThIBalOTCs. Ha puc. mokazaHbl mpuUMepbl BO3MOXKHBIX
cOO€B JIOKOMOTHUBHON CHUTHAJIM3AIlMU MPU CaMaHE KOJIOB B PEJIbCax PacCMOTPUM cOOit
Ha «Oemblil» Ha puc.a 00YCIIOBICH UCKAXXEHUEM IMOMEXOH YeTBEPTOr0 KOHTPOJIBHOTO
KOJIOBOTO IIMKJIa TIOCJI€ Mpoe3da MyTeBOro cBerodopa M CMEHBI KOJOBBIX CUTHAJIOB
penscax ¢ 3 Ha JK. Ha puc.0 cOoii mpousoiien mociie MepeKIoUYeHUs] MOKa3aHUs
MyTEBOT'0 CBETO(GOPA € KENTOrO Ha 3€JICHBIN OrOHb MEepe/] TOJIOBOM TOe3/1a B PE3yJIbTaTe
HMCKa)XEHUS KOHTPOJBHOW KOJOBOM KOMOWHAIMM HAa U30JUPYIOIIEM CTHIKE.
[Tpuuunoit c6oss Ha KK Ha puc.B Takke SBISETCS HUCKKEHUE KOHTPOJBHOTO
KOJIOBOTO IUKJIa HA W30JMPYIOIIEM CTBIKE TTOCIIe TIPOCIIeIOBAHUS ITyTEBOTO CBeTOdOpa.

UeTBepThIii KOHTPOJIBHBIM KOJOBBIN IMKJI MOXET OBITh HMCKaXEH IMOMEXOU OT
HAMarHM4€HHOCTH 3JIEMEHTOB BEPXHETO CTPOEHMS IIYTH, MPOE3AOM H3O0JUPYIOLIETO
CTBIKA, BIIUSTHUEM BBICOKOBOJILTHOU JMHUU' dekTponepenad (JIDII) unu mo npyrum
M3BECTHBIM Tpu4rHaM. [Ipu 3TOM BO3HHMKAeT KpaTKOBPEMEHHBIN cOOM Ha Oenbli win

KpaCHO-X(CHTBIﬁ OTOHb B 3aBHCUMOCTH OT XdpaKTCpa HWCKAKCHUM KOHTpOJIBHOﬁ

KOZIOBOW KOMOWHAIIHH.
Cnyyan OBOMHOW CMEHBI KOAOB, KOTJa IOCJE IMEPBOM yepe3 5-6 ¢ MPOUCXOAUT
BTOpasi CMEHa KOJOB, KAaK IPAaBWIO, TOXKE MNPUBOAAT K HCKAKEHHUIO YETBEPTOIO

KOHTPOJIBHOI'O KOJOBOTI'O ITUKJIA U c0010 JIOKOMOTHBHOI CHUT'HaJIN3allnuu.



Ha craHmmsax MCKa)KeHHE KOHTPOJBHOTO KOJOBOTO IMKJIA Hambojee BEpOsSTHO
mociie CMEHBI KOJ]a Ha TPaHMIIE PEIbCOBBIX IIETICH MPHU MPOCICAOBAHUN BBIXOTHBIX U
MapILIpyTHBIX CBETOGOpOB, a 3aTeM (uepe3 5-6 ¢) H30JIUPYIOLIEro CThIKA, pas-
IPAaHUYMBAIOIIETO PEIbCOBYIO LEMb 3a CBETO(GOPOM €O ClEAyIomed Mo XOmy
JOKOMOTHBA.

AnanornyHasi CUTyalusi BO3MOXKHA TPU W3MEHEHHH MOKa3aHHsS CTaHIIMOHHOTO
WIN TeperoHHoro cserodopa 3a 5-6 ¢ A0 MOMEHTa €ro MpoCieJOBaHUs TOJIOBOM

I1oc3aa.

6. Oxpana Tpyaa

6.1. UccaenoBaHue CONPOTHBIICHUS TeJIA YeJI0BEKA YJIEKTPUIECKOMY TOKY
KuBasi TKaHb KaK NPOBOAHUK JJIEKTPUYECKOro Toka. Teimo  denoBeka

ABJISIETCS  IPOBOJHMKOM  JJIEKTPUYECKOrO TOoKa. OAHAKO MPOBOAMMOCTH >KUBOU
TKAHU B OTJIMYME OT OOBIYHBIX IPOBOJHHUKOB OOYCIOBIEHAa  HE TOJBKO €€
(¢U3MYEeCKUMU  CBOMCTBaMHM, HO U  CIOXHEHIIMMHU  OUOXMMHYECKUMU U
Ono(pU3NYeCKUMHU MPoLIeCCaMU, MPUCYIIIMMHU JIUIIb KUBOW MaTEpUH.

ConpoTuBIEHNE TENIAa YEIOBEKA SBISETCA NEPEMEHHON, UMEIOIINN HEIMHENHYIO
3aBUCUMOCTb OT MHOXECTBO (DaKTOpoB, B TOM HYHCIE OT COCTOSIHUM KOXH,
apamMeTpoOB JJIEKTPUUECKOU LEenu (PU3MOIOTUYECKUX (PAKTOPOB MCUXOJIOTHUYECKOTrO
COCTOSIHUS YEJI0BEKA U OKPYIKAIOIIECH Cpee.

BosbIIMHCTBO TKaHEW Teja 4esloBeKa COAEpIKAT 3HAUUTEIBHOE KOJIUYECTBO BOJIBI

(mo 65% wmaccel), Ipu 3TOM B HEW PacTBOPEHO OOJIBIIOE KOJIMYECTBO Pa3IMYHBIX



COJICﬁ, IMO9TOMY JKHBYKO TKAaHb MOXHO pacCMaTpuBaATb, KaK 3JICKTPOJINUT.
HepeHOC‘{I/IKaM 3apiaaa B JJICKTPOJIUTAX ABJICTCA HMOHBI, ITO3TOMY IPOBOIAUMOCTDH
TKaHU HOCHUT MOHHBIX XaPAKTEP.

3HeKTpI/l‘IECKoe COIIPOTHUBJICHUEC TEJaA quOBeKa.aﬂeKTpI/I‘IeCKOC
COIMIPOTHUBJICHHUC PA3JINYHBIX TKaHel TeJla 4YelIoBeKa HCOANHAKOBO. YI[CJ'H::HOC

00BEMHOE COIIPOTHUBJICHUC PA3JIMYHBIX TKaHeH IIpu TOKC 50 F]_I MMpCcaACTaBJICHO B

Tadnuie.
Tabnuua 6.1.
VY aenbHOE CONMPOTUBICHUE PA3IMYHBIX TKAHEH
HaunmenoBanne TkaHu VY nenbHoe conpotusieHue, Om
Koxa cyxas 3%10%-2*10°
Koctu (6€3 HaaAKOCTHUIIBI) 104-2*105
KupoBas TKaHb 300-600
MelmeyHas TKaHb 15,0-30,0
Kposb 10,0-20,0
CnuHHOMO3IroBas KUJIKOCTh 5,0-6,0

o

RH — _—— CH RH —__CH

Puc.6.1 Cxema 3amMmeltieHus Tejla 4ejioBeKa

COHpOTI/IBJICHI/IC SIIUIACpMHUCa ZH COCTOUT M3 AKTHBHOI'O RH U CMKOCTHOI'O XC
COHpOTHBHCHHﬁ, BKIIFOUYCHHBIX ImapaJiiCJIbHO. EmxocTHOE COIIPOTHUBJICHUC
O6YCJIOBJICHO TCM, Y9TO B MCCTC IIPUKOCHOBCHHUA OJJIKTPpOAa K TCIIY YCJIIOBCKA

06pa3yeTc51 KakK OBl KOHICHCATOP, O6KJ'IaI[KaMI/I KOTOPOTO ABJIAKOTCA JJICKTPOL U



XOPOILIO NPOBOASIINE TOK TKaHH TeJla yesloBeka, anuaepmuc (Puc 6.2).
Emkocte C, , konebneTcss OT HECKOJBKUX COTeH MUKodapaj 10 HECKOJIbKUX

MI/IKpO(l)apaII, 3daBUCHUT OT INIOI[aIW KOHTAKTa C 3JICKTPOAOM, MCCTAa U3MCPCHU.

’ OnekTponuapl

Puc.6.2. CxeMa eMKOCTHOM COCTaBJISIOIINI COPOTUBIIEHUS YEIOBEKA

AKTHBHOE CONpPOTUBIEHUE HnuAepMHuca R, 3aBUCUT OT €ro yaeiabHOro
COTPOTHBIICHHUS P, , 3HAYCHHE KOTOPOro HaxomaTcs B mpexenax 10° ™ 10° Omm , a
TAKXKe OT IUIOIIAU KOHTAKTA C AIEKTPOIOM.

ConpoTuBiieHne BHYTPEHHMX TKaHed Tena R, cumTaeTcss YuCTO aKTHUBHBIM.
3HadeHue R, mpakTuyecku He 3aBUCUT OT IUIOLIAAM DJIEKTPOJIOB, YaCTOThI TOKa, a
TaKKe OT NMPUII0KEHHOTO HaIpsKeHUs U paBHO nipuMepHOo 500 — 700 Owm.

ITonnoro COIIPOTHUBJICHUSA TCJIa YCJIOBCKA B KOMILJICKCHOM q)OpMC, Owm:

Zh=2ZH+RB=;+RB'
R+ JwCy)

[Tocne cooTBeTCTBYIOMIMX MPeoOpa30BaHU B I€UCTBUTENBbHOM hopme:

2R 2-w-R%?-C,\2
Zy= (R6 + 2 Hz 2) + ( 2 Hz ;)
1+Rf - w=-C; 1+Rf - w=-C,

I'ne, R; — BHyTpeHHHE CONpPOTUBICHHE TeJia 4elioBeKa; Ry, — akTuBHOE

COIMPOTHUBJIICHHUC POroBOro CJIOA KOXH B MCCTC KOHTAKTA, CH — CEMKOCTb POTOBOTO



CJIOSI KOKH B MECTE KOHTaKTa.
3aBHCUMOCTH CONPOTHUBJICHHSI TEJIA YeJI0BEKA OT COCTOSHUS KOXKHU.

ComnpoTuBIeHHUE KOXH, a CIEAOBATEIbHO, M TeJa B ILIEJIOM, PE3KO YMEHBIIUTCS
MpU TIOBPEXKACHUU €€ POroBOrO CJIOS, HAJWYUMW Bjlara Ha €€ ITOBEPXHOCTH,
WHTEHCHBHOM ITOTOBBIICJICHUH U 3arPsI3HEHUMU.

[ToBpexaeHuss poOroBOro cJios — TOpPe3bl, I[apanuHbl, CCAJAUHBI U JpYyrue
MUKPOTPABMBbI, MOTYT CHU3UTh COITPOTHUBJICHUE TeJIa YEJIOBEKA /10 3HAYCHUS, IOJTU3KO
K 3HAUYECHUIO COMPOTHUBJICHUS €TI0 BHYTPEHHUX TKAHEH, YTO yBEIMYMBAET OMACHOCTH
MOPaKEHUS YEJTOBEKA TOKOM.

VYBrnaxHeHHe KOKHU MOHMKAET €€ CONMPOTUBIICHHE JTaKe B TOM CJlydae, €clid Bjara
obJyaaeT OOJBIINM YIETbHBIM cONpoTUBIeHUEM. OOBICHAETCS 3TO TeM, UTO Bjara,
MomnaBIliasi Ha KOXY, PacTBOPSIET HAXOSIIUECS Ha €€ MOBEPXHOCTU MHUHHUPAIbHBIC
BEILIECTBA W JKUPHBIC KHCJIOTHI, BHIBEJICHHBIC M3 OpPraHU3Ma B MECT€ C IMOTOM U
KOXKHBIM CajioM, U CTAHOBUTCS 00JIee JIEKTPOIPOBOTHOM.

Takum 00pa3om, paboTa CBHIPHIMH pPYKaMU WJIM B YCJIOBHSX, BBI3BIBAIOIINX
YBIQKHEHUE KAKUX-JIMOO yYacCTKOB KOXH, CO37aeT MPEANOCBHUIKH IS TSHKEJIOro
MCXO0J1a B CiIy4yae MomnajJaHus YesIoBeKa Mo HanpsiKeHue.

3arpsi3HeHHE KOXHU Pa3IUYHBIMU  BEIIECTBAMH, B OCOOCHHOCTH XOPOIIIO
MPOBOMSIIIIMM TOK ( MeTajuIMdecKass WM YrojibHas TMbUIb, OKaJMHA W T.IL.)
COTNPOBOXKJACTCSI CHIDKCHUEM €€ COMNPOTUBJICHHUS, MOJO0HO TOMY, Kak 3TO
HaOJII0/1aeTCsl MPU MOBEPXHOCTU YBIAXKHCHUHM KOXKH, a TaKXKe 3a CUYET YBEIMUCHUS
IUIOIIA I KOHTAKTA.

3aBHCUMOCTh  CONPOTHBJIEHHSI TejJa  4YejloBeKa OT  MapaMeTpPoB
JIEKTPUYECKO menu. ODJIESKTPUUECKOE COMPOTHUBICHUE 3aBUCUT TaKXe OT MecTa
MPUJIOKEHUST DJICKTPOJOB K Ty 4YeloBeKa, 3HAUYCHHM ToKa W MPUIOKEHHOTO
HalpsDKeHMs, pPoJia 4YacTOThl TOKa, IUIOMIAAX  DJEKTPOAOB, JUIMTEIHHOCTHU
MIPOXOXKACHUS TOKA M HEKOTOPHIX (haKTOPOB.

Mecto OpwiIOKEHUS  DJIEKTPOJAOB  OKa3blBaeT  BIMSHUE TOTOMY, 4TO
COTPOTHUBIICHUE KOXKY Y OJTHOTO M TOTO K€ YeJOBEKa Ha Pa3HbIX YYaCTKOB Teja HE

OAHNHAKOBOC. PaSHI/ILIa B 3HAUCHUAX COIMPOTUBJICHUA KOXKH HA PA3HBIX YUACTKaAX TCJa



00BsiICHAETCS psAIOM (HAaKTOPOB, B TOM YUCIIE:

PaznuunoM TOMMHOKW pOTrOBOTO CIIOSI KOXKU;

HepaBHOMEpHBIM pacrnpeneseHueM IMOTOBBIX KEJe3 Ha MOBEPXHOCTHU Tena; He
OJVWHAKOBBIM CTENEHBIO HAIIOJHEHUS KPOBBKO COCYZa KOXH. YBEJIWYECHHUE TOKAa,
MPOXOJAIIETO Yepe3 TEJO YEJIOBEKA, COMTPOBOKAAETCS YCUIICHUEM MECTHOTO HarpeBa
KOXXKHM W pa3Apakarollero ACHUCTBUS HaJ TKaHW. JTO B CBOIO OYEPE]b BBI3BIBACT
yCWINE CHAOXEHUS €€ KPOBBIO M TOBBIMICHUS MOTOOTIAEICHUS, YTO U MPUBOJIUT K
CHIDKEHUIO JIEKTPUYECKOTO COMTPOTUBIICHUS KOXHU B ToM MecTe. Ha puc.6.3 kpuBas 1

IIOKa3bIBAET 3aBUCUMOCTE Zj, 0T Uy, mpu Toke 50 I'n, a kpuBas 3 — mpy IOCTOSHHOM

TOKC.
Zh kOm
70 : 350
60 300
50 50
— 3
40 = 200
30 B 150
20 L 100
2 — R
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Puc.6.3. 3aBUCHUMOCTh CONPOTHUBIICHUA TeJia YEJIOBEKA U TOKA
MPOTEKAIOIIETO YepPEe3 HETO, OT MPUI0KEHHOTO HANPSXKEHUS

1 u 2- nyst nepemenHoro Toka (25 I'), 3 u 4- 11 TOCTOSIHHOTO TOKa

YMeHnblieHue Z,; ¢ pOCTOM MPHIOKEHHOTO HANIPSIKEHUS MPOUCXOAUT B OCHOBHOM
3a CYET YMEHBIIIEHUS CONIPOTUBIICHUS KOXKH U OOBSICHACTCS BIUSIHHUE psifa (PakTopos,
B TOM YHCJIe YBEJIWYECHUEM TOKa, MPOXOIAIIETO Yepe3 KOXKY, U MpoOJIeM pOTroBOro
CJI0SI KOYKH TIO]T BIMSTHUEM MPUIIOKEHHOTO HAMPSIKCHHUS.

Bausinue 3HAaYeHUs1 TOKA Ha MCX0A mopameHusi. CTENEHb OTPULIATEIBLHOTO

BO3JICMCTBUS TOKa Ha OpraHu3M YCJIOBCKA YBCIMYHNBACTCA C POCTOM TOKaA. Bwmecte ¢



TEM HCXOJ MOPAXKEHUSI OMPEAENSIETCA JINTEIbHOCTBIO IPOXOXKICHHUS TOKA, €ro
YacTOTOM a TakKe HEKOTOPBIMH (PaKTOpaMH.

Xapaxmep 6o030eticmausi Ha 4en08eKa MOKO8 Pa3HO20 3HAYEHUS

B Teopum 55eKTpoOE30MACHOCTH pa3lUYyalOT HECKOJIbKO YPOBHEW TOKa,
MIPOTEKAIOIIETO YEPE3 YETOBEKA, 10 TEM OUIYIIECHUSIMHU U BO3IAEHCTBUIO HA OPraHU3M
YEJI0BEKA, KOTOPBIE 3TOT TOK OKa3bIBAET.

Owymumbiii mox. YenoBeKk HAYMHAET OILIyLIaTh BO3IACHCTBUM IPOXOIAIIETO
4yepe3 HEro Majioro TOKa B cpeaHeM okoisiol,] MA mpu nmepeMeHHOM TOKE 4acTOTOM
50 I'y u 0Kk0JI0 5 MA TIpU OCTOSTHHOM TOKE.

be3onacuwiii mox, KOTOPBIA IIUTENBHO ( B TEUEHUU HECKOJBKHX YacCOB ) MOXKET
MIPOXOAUTh YEpe3 YEJIOBEKAa, HE HAHOCA €My Bpela M HE BbI3bIBas HHUKAKUX
OILLYIIEHU, BO MHOT'O pa3 MEHBUIE MIOPOTOBOrO OIIYTUMOro TOKa. TOUHbIE 3HAYEHUS
0e30macHOr0 TOKa HE YCTAaHOBJIEHBI, OJHAKO JUIsl MpPaKTUYECKUX ILejeil ero
HanOoJIbIIIee 3HAUEHUE MOXKHO, [0 BUAUMOMY, IPUHUMATh paBHBIMU 50-75 MKA npu
50 Tm mu 100 — 12 MKA ©0pu NOCTOSHHOM TOKE. Heomnyckarwowuit mox.
VYBennueHne TOKa CBEPX MOPTOBOTO OLIYTMMOIO BBI3BIBAET Yy YEJIOBEKA CYIOpOrU
MBI U OOJIE3HEHHBIE OUIYIIEHHS, KOTOpPbIE C POCTOM TOKAa YCHUJIUBACTCA H
pacnpocTpaHsieTcsl Ha Bce OOJbIINE YYaCTKU Tea.

Quopunnayuonnsviit mox. Toxk 50 MA u Gosee nipu vactore 50 ', mpoxoxas
yepe3 TeJO YeoBeKa Mo MyTH (pyKa - pyKa WM pyKa — HOTH), paclipoOCTPaHsET CBOE
pasapakaroliee 1ecTBHE Ha MBIIIILY CEp/lla, PACIOIOKEHHYIO IITyO0KO B TPYAH.

Tox Oonwme 5A kak mnepemeHHbld 50 [, Tak W MOCTOSHHBIN, BBI3BIBACT
HEMEJJICHHYIO OCTaHOBKY Cep/lla, MUHYSl COCTOSIHUE (PUOPUIUISIIIN.

Bausinue myTu TOKa Ha MCX0A mopakeHusl. [lyTh IpOX0XKIEHUS TOKa B Tele
YEJI0BEKA UTPAET CYIIECTBEHHYIO POJIb B HCXOJE MOpakeHUs. TakK, €CIM Ha IIyTH TOKa
OKa3bIBAIOTCS ’)KU3HEHHO BAXXHBIE OpPraHbl — CEPJILE, JIETKHE, TOJOBHOM MO3T, TO
OMAaCHOCTh  IOPa)XEHHUsI BECbMa  BEJIMKA, IIOCKOJbKY TOK  BO3JEHUCTBYET
HEIMOCPEACTBEHHO HA 3TU OPraHbl.

B03MOXHBIX ITyTEN TOKA B TEJE YEIOBEKA, KOTOPHIE UMEHYIOTCS TAKKE METISIMU

TOKa, OYCHb MHOTIO. OJIHaKO XapaKTCPHbBIMH, OOBIYHO BCTPCUHAOIMMMMUCA B IIPAKTHKC,



sBisitorcs 15 metens. Hanbounee 9acto menb Toka yepe3 4enoBeKa BO3HUKAET 110 My TH
mpaBasi pyka - HOTH, TaKK€ JOBOJBHO YaCTO BCTPEYAIOTCS CIydad MyTH pyKa-HOTa
(puc.6.4).

Haubomnee omacHbIMU SBJISIOTCS TETIM T'OJIOBA - PYKHM M TOJOBa — HOTH, TOK

MOJKCT IMMPOXOIUTH UCPC3 IrOJIOBHOM M CITMHHOM MO3T.
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Puc.6.4. TunuuHble MyTH NpOTEKaHUE TOKA

Kputepuu 6e3 onmacHOCTH 3JIEKTPHUYECKOI0 TOKA. 3aIUTHBIE MEPBI U CPENICTBA
3aIIUTBl OT TOPAXEHUS HIIEKTPUYECKHM TOKAM JOJDKHO CO3/1aBaTbCid C YYETOM
JOMYCTHUMBIX JJI Y€JIOBEKAa 3HAYEHWUU TOKA MPH AAHHOM JIUTEIBHOCTH U IYTH €ro
MPOXOXKAEHUS Yepe3 TEI0 WIM COOTBETCTBYIOIIMX H3THUM TOKAM HaIpsKEHUI
MIPUKOCHOBEHUS. HanpsikeHuss MPUKOCHOBEHMSI M TOKH, MPOTEKAIOIIUE Yepe3 TE0

YeJioBeKa IpU HOPMaJbHOM (HEaBapuWHOM) peXUMe 3JieKTpoycTaHoBKU (Tabmmia

6.2.).

Tabnuua 6.2
Pon taru U,B I, mA
He 6onee
ITepemennsiii, S0I'1L 2,0 0,3
ITepemennniii, 400111 3,0 0,4
ITocTostHHBIHM 8,0 1,0

[IpenenbHO HOMYCTUMBIE 3HAYECHUST HAIPSIKEHUI TPUKOCHOBEHUS MPU
aBApUITHOM PEKUME MPOU3BOJACTBEHHBIX JIEKTPOYCTAaHOBOK ¢ yactoToi 50 I'1,

HanpspkeHuem Beiiie 1000B, ¢ rmyxuMm 3azemienuem HedTpanu (Tabauna 6.3).



Tabmuna 6.3

HpOIIOJI)KI/ITeJIBHOCTB BOSHCﬁCTBHH t,c

HpeIICJIBHO AOITYyCTUMOC 3HAYCHUC

HaNpsKEHUs TPUKOCHOBeHus U, B

Jo 0,1 500
0,2 400
0,5 200
0,7 130
1,0 100
CB.1,0 10 5,0 65




3akiouyeHue

JlanHass  BbIIyCKHasi paboTa  TIOCBSIIEHA MPOEKTUPOBAHUIO  CHUCTEMBI
aBTOOJIOKUPOBKHM JIJIs1 OJJHOIYTHOT'O y4acTKa MPHU aBTOHOMHOM THATE.
B BeImycKHOM paboTe OMUCaHbl CIETYIONIUE BOTPOCHI:
- IIyTEBOU IUIAH IIEPErOHa;
- CXEMa JBYX CUTHAJIbHBIX TOYEK;
- cXeMa YBSI3KH MEeperoHa co CTaHIMU IJi nepeaadyr nHQpopMalu ¢ COCTOSHUEM
JBYX OJIOK Y4aCTKOB MPHUOJIMKEHHUS;
- MPOM3BE/ICHA PACCTAHOBKA CBETO(POPOB MO KPUBOIM CKOPOCTH;
- pa3paboTaHa cxeMa KOJHUPOBaHMS IO MPHUEMYy W OTIPABICHHUIO Ha 3aJaHHOMN
CTaHuuM. [[;g 3TOro mnpeAcTaBiIeH OJHOHUTOYHBIM M JBYXHUTOYHBIM ILIAH
CTaHLIUU;
-pacCUMTaHbl KPUTEPUHU OLIEHKU PAIUYHBIX PEKUMOB PEIBCOBOM LIETIH;
- B paszjiesie CrenuaibHOro 3aaHus paccMOTpeHbl coou ko108 AJICH;
B kadectBe cmernuaibHOrO 3ajlaHusi, B KOTOpoM paccMmatpuBaercs COou KoJ0B
AJICH.
B pa3nene - oxpana Tpyza paCCMOTPEHBI BOIIPOCHI UCCIIEOBAHUE CONTPOTUBIICHUS

TCJIa YCJIOBCKA JJICKTPHICCKOMY TOKY.
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