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AHHOTALUA

Boimycknass — kBanudukanmoHHas pabora Ha Temy «OOopynoBaHue
ycrpoictBamu  HWPJIII meperoHa ¢  aBTOHOMHOM  TArOW»  COCTOUT U3
aHAIMTUYECKOr0 0030pa, TEXHUYECKOro TpeOOoBaHUs, B KOTOPOM OTPAXKEHO
TpeOOoBaHUE TPEIbIBISIEMble K MHTEPBAJIBLHOMY PETYIMPOBAHMIO JABUKEHUEM Ha
IIEPETOHE, JKCILIyaTAllMOHHOIO pasjella, TEXHUYECKOTO pasjeia COCTOSILEro W3
BbIOOpa cHCTEMBbl aBTOOJOKHUPOBKH, OOOpYAOBaHHE IEPEroHa PelibCOBBIMU
LEMSIMHU, MYTEBBIM IUIAHOM IIEPETOHA, YBSA3KU IIEPEroHa CO CTaHLMEHN, CXEMBbI
CMEHBl HalpaBJEHUS, CXEMbl CHTHAJbHBIX TOYEK. B KayecTBe cHenUalibHOTO

3a1aHus paccMarpuBaeTcsi coou koo AJIC.

B pasacic OXpaHa Tpyaa PAaCcCMOTPCHLBI BOIIPOCHI HCCIICAOBAHHUC

COIMIPOTHUBJICHHU:A TCJId YCIIOBCKA JJICKTPUUCCKOMY TOKY..

B nosicHuTeNnbHON 3amuMcKe UMEETCs _ CTpaHWI, _ JIMCTOB, __ TaOiwil,

PUCYHKOB.
Annotatsiya

“Avtonom tortqili peregonni PHIR qurilmalari bilan jihozlash” bitiruv ishi
analitik tahlil, peregonda harakatni interval boshqaruviga 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 garshiligining elektr tokiga

ta’sirini tadqiq qilish» mavzusi o’rganilib chiqilgan.

Tushuntirish xati___ varagq, jadval, rasm va ta plakatdan

iborat.



Conep:xkanue

BBEIEHHE. . ..o e
AN E: 00707 4 (510 0707 01010 o TR
2. TeXHUUECKHUE TPEOOBAHMS . . ... veenneententteenteenteeneeateetteeeeaneeennes
3. OKCIITTYATAMOHHAS HACTDB. .« et e neteeennteeanteeeateeaaeteeaeeeeneeeneees
3.1. XapaKTEPUCTHUKA YUACTKA. . .uvveeeeennnneeeeeeannneeeennnnnneeeannnneess
3.2. XapakTepucTHUKa NPUIETAIONIEN K IEPETOHY CTAHUHUH. .. ............
3.3. OGocHOBaHME BHIOOpPA MPOECKTUPYEMOM CUCTEMBI ABTOOJIOKUPOBKHU
4. TEXHUYUECKAST HACTD. .« ¢ uteennuteenteeentee et e et e e et e et eeaaee s
4.1. TIyTEBOM IJIAH MEPETOHA. .. .uvvveeeennteeeeeeannneeeennnneeeennnneeenns
4.2. llpuHIUNIAAIBHBIE CXEMBI CUTHAIBHBIX YCTAHOBOK. . ..veennueeenn...
4.3. Cxema BkiwoueHus reHeparopa YUK, ...,
4.4. PacUET PEIBCOBOM LICTIH . ... vve e ennnteeenennnneeeennneeeeeanneeeeennnns
VYBsi3Ka IEPETOHHBIX YCTPOUCTB CO CTAHUUOHHBIMM. ... .........
A (0109111 (SR 10N (07 X521 70 P

2 OQHOHUTOYHBIN IUIaH MPUJIETAOIIEN K IEPETOHY CTaHIIUU.
3. JIBYyXHUTOUYHBIN THTAH CTAHIAM . . .o eeeneennnannaeeeeeeeennnnn.

4 CTaHIIMOHHBIE PEITBCOBBIC LIETIM. . ... e e eneeeeeneeeananeeannaenn.
5. KonnpoBaHue CTaHIIMOHHBIX PEIBCOBBIX LENEH. . ............

4.6. Cxema CMEHBI HAPABICHUS ABUIKCHUSM. .. uuvveeennnnneeennnnnneennn
4.7. CxeMbl yBSI3KH JIBYXITYTHON aBTOOJOKUPOBKH CO CTAHIIMOHHBIMU
YCTPOMCTBAME . . et ettt eeeetee e e eea e e e e e eee e e eaneaneaeeeen
5.C00H KOHMOB AJICH ... e e

(OI@) 4021 2 Tk )21 € H00 N
6.1.®akTOpBI, ONPEIEAIONINE NOBBIIIEHHYIO ONTACHOCTh TPYyAa IpH
PAOOTAX HA TIEPETOHAX . uveententettenteanteatte et et anteenneerreenneennnees
S E ) 1 101 (5] 51 (T

CIHCOK MCITOJIE30BAHHBIX MCTOUHHMKOB. ... uuuteteeieeeeeeeeineeeennnns

12
19
19
19
20
22
22
24
28
31
56
56
57
58
59
61
67

73
78
81

81
88
89



BBenenue

VYuuThiBasi akTyalbHOCTh BOIPOCOB MOJIEPHMU3AIMU CEKTOPOB HSKOHOMUKH,
NpUBEACHUE HUX MMAapaMeTpOB K MHUPOBBIM cTaHmaptom, I[lpesunent PecnyOmnuku
VY30eKkucTaH oTMeYall: «... CTaJ0 PeaibHbIM BO3MOXKHBIM 00ycTpouT PecnyOnuky
JNEHUCTBUTENBHO HCXO0Ja M3 €€ HaIMOHAJbHBIX HMHTEPECOB W TOTPEOHOCTEH,
KIMMaTUYeCKUX YCIOBUH ...». Jlns 93Toro HeoOXoauMO BHEApPEHUE B
MPOU3BOJICTBO MEPEAOBBIX TEXHOJOTUH W JTOCTHXKEHUHW HayKH. DTO HE TOJIBKO
MOBBIIIAET MPOU3BOAUTENBHOCTh TPyAa, HO U CTAHOBUTCS HUCTOYHUKOM
YBEJIMYEHHUS PUOBLIH.

Ha mnocnenoBaTenbHy0 peald3alliio 3THUX IEJIEBBIX 3a/Jad HalpaBlICHUS
KOMIUJIEKCHasE ~ IporpaMma  MOJEPHM3AIlMM  KEJIE3HOJOPOKHOM  oTpaciu
V30ekucrana no 2016 r., koTropas BKIO4YaeT B ceOsi OOHOBIEHUE Tapka
MOJBM)KHOT'O  COCTaBa, peadWIUTaluio TyTed, NepBOOYEPEIHOE MEphl IO
PEKOHCTPYKIIMM M  MOJAEPHHM3AIUMU  CHEUUATH3UPOBAHHBIX  MPOMBIIIJIEHHBIX
npeanpusatuid. J[aHHas ~ KOHLENIMsS  MpEeaycMaTpUBAaeT TakkKe BBOJ B
HKCIUTyaTallMl0 HOBBIX [JII HAC W BCEro PETrMOHa CKOPOCTHBIX MACCAKUPCKUX
COCTaBOB, YTO B NPUHLHUIIE MEHSIET OOJUK M OTHOIICHHE JIIOJAEH K 3TOMY BHIY
TpaHCIIOpTA.

Wx ycuneHHoe pelieHre, HECCOMHEHHO OyAeT CiocOOCTBOBATh JalbHEHIIIEMY
COBEPIICHCTBOBAHUIO CHCTEMBI KEJIE3HOAOPOXKHON COOOLIEHUM U YIIyOJIEHUIO
MHTErPAllMOHHBIX TPOLECCOB, TMOBBIIIAET SKOHOMUYECKHM BaXKHOW JJIS HAIIUX
roCyJ1apCTB OTHOLIECHUM.

ABTOMaTHyeckass OJOKMPOBKa SBISIETCS HaumboJiee COBEPIICHHBIM CpPEJICTBOM
MHTEPBAJIBHOIO  pEryJupoOBaHUE JIBIJKEHHE T1oe30B Ha mneperoHe. Ero
o0opyaoBaHNEe OOJBITMHCTBO CETEH MKEJNEe3HBIX OpOr Hamleil cTpanbl. brarogaps
MPUMEHEHUIO PEJIbCOBBIX ILEMed, CBA3BIBAIONIMX T0€37a C CUTHAJIBHBIMU
MOKa3aHUSIMU CBETO(POPOB aBTOOJOKMPOBKU MOBBIIIAET 0€30MaCHOCTb ABUKEHUE
noe3oB. OJHOBPEMEHHO 3a CYET JeJICHHs MEXCTAHIIMOHHBIX mepee3noB. Ha

OTACJIBHBIC 6JIOK-yLIaCTKI/I AOCTUTAaCTCA YBCIIMUCHUC HpOHYCKHOfI CIIOCOOHOCTH



KEJIE3HOJOPOKHBIX JIMHWM, YTO TIOJIOKUTEIBHO CKa3bIBAETCS HA TEXHUKO-
HKCILTYyaTallMOHHBIX TOKa3aTesix paboThl xkene3HbIX qopor. Oanako aeiicteue Ab
OTpaHUYMUBAETCS MaJbIMH CHUTHAJbHBIMH TOKa3aHUAMH CBETOQOPOB U MOITOMY
0e30MacHOCTh JBM)KCHHE MPU HEW ILEIMKOM 3aBUCUT OT TOYHOCTH HCIIOJIHEHHE
TpeOOBaHMI CUTHAJIOB MAIIMHUCTaMH  JIOKOMOTHBOB. Jlnsg  obecrnedeHue
0€30MacHOCTH JIBMXKEHHS TOE3[I0B YCTPOWCTBAa aBTOOJOKHUPOBKU JIOMOJIHSAETCS
ABTOMAaTHYECKON JIOKOMOTHBHON CUTHAIU3ALMEN HEMPEPBIBHOTO THUIIA, KpOME
TOrO, NPH HAJWYUU TMEPEE3J0B MECT MOBBIIICHHOW OMACHOCTH IJIs JBUKEHHUS
MOE3/J0B U aBTOTPAHCIOPTa ABTOOJIOKMPOBKA JOMOJHSIETCS aBTOMATHUYECKUMU
YCTPOWCTBAMHU OTPAKJICHHUE TIEPEE3IOB.

KomMmmuiekcHOE  MCHOJIB30BaHHME  YKAa3aHMl  YCTPOWCTB  aBTOMATHKU U
TEJIEMEXaHUKH  COCTaBIS€T  CYIIHOCTb  BBICOKOI((PEKTUBHOW  CHUCTEMBI

PETYINPOBAHUC ABHMIKCHHUC ITOC3J0B INPOKO HpHMeHHCMOfI Ha JXCJIC3HbIX O0pOorax.



l. AnanuTn4yeckui 0030p

CucreMbl aBTOMaTUYECKOM OJOKMPOBKHU IMpEeIHA3HAYEHBI JJI1 MHTEPBAIBHOTO
PEryIMpOBaHUs IBHKEHUS MOE3/10B HA MIEPErOHaXx.

YucsioBasi KoaoBasi aBTO0JIOKHPOBKA

YuCcoBy10 KOJOBYIO OJIOKMPOBKY MPOCKTUPYIOT MPU JTIOOBIX BHIAX TATH
noe3qoB. [Ipu 3iexkTpudeckoil TAre MOCTOSTHHOTO TOKa HMCHOJIB3YIOT PEbCOBBIE
uenu, paborarouue Ha cUrHabHOM yactore 50 [', mpu 3JIeKTpUYECKOW TAre
MIEPEMEHHOT0 TOKa — Ha 4actore 25 ['m.

YucnoBass komoBasi OjokupoBka — OecrpoBogHas. HMubopmamus wmexmy
CUTHAJIbHBIMU TOYKaMHU MEPEJAI0TCs MO PEbCOBBIM HUTSAM KOJOBBIMH CHUTHAJTIAMHU
KX, XK, 3 ¢ 4ucinoBeIMH MpU3HAKAMHU. ODTUM K€ KOJOBBIMH CUTHAJaMH Ha
JIOKOMOTUB TpaHCIUpyeTcsl HH(OpMalusg O TOKAa3aHUHM BIEPEIU CTOSIIETO
ceerodopa. IIpu cBOOOJHOM COCTOSSHUM OJIOK-ydyacTKa KOJIOBBIE CHUTHAJIbI
BOCIIPUHUMAIOT UMITYJIbCHBIE MTYTEBBIE pelie, a MPHU BCTYIUICHUH Ha OJIOK-y4acTOK
noe3za JOKOMOTHBHBIE KaTyliku. KojoBble CHUTHaibl MOCBUIAIOTCS BCErja Ha
BCTpedy noe3za.

YHupuuupoBaHHas caMmonpoBepsieMasi aBTOMaTH4YecKas 0JIOKHPOBKA

VYHuduuupoBaHHas caMomnpoBepsieMast aBToMaThueckas  OJIOKHPOBKa
pa3paboTaHa TSt NpUMEHEHUS Ha ANEKTPUPUIIUPOBAHHBIX u
HEANEKTPUPUIUPOBAHHBIX JIUHUIX, HA OJHOIYTHBIX U JBYXITYTHBIX y4acTKax. J{is
KOHTPOJISL COCTOSIHUS ~OJIOK-YYacTKOB B CHUCTEME HCIOJIb3YIOTCS  (ha30BbIe
pENbCOBBIE IIENHU C HEMPEPHIBHBIM NTUTaHueM Ha yactote 25 ['m. [Ipu BeTymnenuun
noe3za Ha OJIOK-y4acTOK pPeNibcoBas LEMb KOAUPYETCS HMITYJIbCAMU YHCIOBOTO
koga AJIC. Ilpoxoansie cBeTohOpbl yBA3aHbl MOCPEACTBOM JBYX Hap JMHEHHBIX
npoBosioB JI-OJI u O—OU, no koTopbIM mepeaaercss HHPOpMalus O COCTOSTHUU
BIIEpEAN JIeKAITUX OJ0K-YJaCTKOB U yU4aCTKOB MPUOIMIKEHHUS.

VYHuduuupoBanHas cuctemMa o0JaJaeT CIASAYIOUMMUA HKCILTyaTallMOHHO-
TEXHUYECKUMU KaueCTBAMM:

® TIOBBIIEHHBIM YPOBHEM 3aIIMIICHHOCTU PEJIbCOBBIX LIETIEH OT OMACHBIX

BJIUSIHUU U OT BOBHCﬁCTBHH IIpu CXO0A€ U30JINPYIOIIUX CTBIKOB,



® COXpaHEHHUEM 3aNpenialouiero NoKa3aHus Ha CBETOQope, Orpak/1aloiiem
0JIOK-y4acTOK, MPH MOTEpe IIyHTa MOJBUKHON €IUHUIIBL;

® TECTOBOW MPOBEPKON JTOCTOBEPHOCTU pa3peliatoniero MOKa3aHus Ha
MIPOXOJIHOM CBeTO(ope, OCYHIECTBISIEMON B Mpolecce MPOXOXKICHUS
1oe3/1a;

® HaJIMYMEM aKTHUBHOTO KOHTPOJIS MPaBUIBHOCTH (PYHKIIMOHUPOBAHUS
OCHOBHBIX CXEMHBIX Y3JOB U 3JE€MEHTOB CUTHAJIbHOW YCTAaHOBKH MPH
JIBUKEHUU TI0€3/1a.

ABTOOJIOKMPOBKY C TOHQJIBHBIMU DPEJIbCOBBIMU IEMSMU M HU30JUPYIOIIHUMHU
cteikaMu (ABTC) mpuMEHSIIOT KaK Ha OJHOMYTHBIX, TaK U Ha JBYXITYTHBIX JTUHUSIX
C JOOBIMU BUAAMU TATU. ITY CUCTEMY MOMKHO MPUMEHATh HA YYaCTKaX C HU3KUM
(e menee 0,04 Om. kM) U HOpMadbHBIM (He MeHee 1 OM . KM) yACIbHBIMHU
CONMPOTHUBJICHUAMU Oamnacta. MakcUMallbHYyI0 [IJIMHY pEelIbCOBOW LIETH B
3aBUCUMOCTH OT TpeOyeMoro MHUHUMAIBHOTO YJEIbHOTO COMPOTUBICHUS
Oamnacra, r,min MOXHO BbIOMpaTh B mnpeaenax oT 150 mo 1000m. Ilpum
OTpaHUYECHUH U30JIMPYIOLUIMMHU CTHIKAMH C JIBYX CTOPOH 3Ta JJIMHA MOET COCTaB-
14t 1300 m.

Ha ywacTkax ¢ HU3KUM CONPOTUBJICHUEM OaiiacTa KaXIblid OJOK-y4acTOK
00OpYAYIOT HECKOJbKUMHU PpEIbCOBBIMH LIETSIMU TOHAJIBHOM YacTOThl 0e€3
YCTAHOBKH JOTOJTHUTENbHBIX U30JMPYIOUIUX CTHIKOB. YHCIO penbCcOBBIX Ienel u
X JUIMHA 3aBUCAT OT MHHUMAJIbHO JOMYCTUMOIO YIEIbHOTO COMPOTHUBICHUS
Oamtacta. Dta ayuHa He npeBbimaeT 500 m.

AnmnapaTypy penbCOBBIX IIellell pa3MemaroT B peledHbIX ImKadax Ha
CUTHAJIbHBIX TouKax. Kak nmpaBuiio, Ha KakJ10i CUTHAJIbHOM TOUYKE pa3MellaroT ABa
mKkada: B OJHOM pacroJiaraloT pelieHyl0 amnmaparypy U amnmnaparypy 4uCIOBON
AJIC, B npyroM — mepenaroulyro U npuemMHyro annapartypy 1o 10—12 penbcoBbix
uenen (reHeparopsl U MpUeMHUKH). [ paboThl peiabCOBBIX LIETIEH MCMOJIB3YIOT
TP HECYIIUE YACTOThI CUTHAJILHOTO TOKA.

Curnan AJIC nogaercsi B peibCoBbI€ ENH OJO0K-y4acTKa M0 MEPE 3aHITHUS UX

noe3ngoM. Haugarno KOOUPOBaHUA  OMNPCACIICTCA BCTYIINICHHCM  IIOC3dd Ha



pPEABCOBYIO ILI€Nb, a4 OKOHYAHWE — MOMEHTOM 3aHATUS CIEAYIOIIEH IO XOay
IBUKEHHS PEJIbCOBOM LIETN.

B myreBbix  KOpoOKax  HEMOCPEACTBEHHO Yy  JIMHUM  pPa3MeIllaioT
TpaHchOpMAaTOPHI U TPUOOPHI 3AIIUTHI.

Ha ydacTkax ¢ HOpMalbHBIMU YACIBHBIMUA CONTPOTUBIECHUSMH H30JIALIMU OJIOK-
y4acCTOK, KaK MPaBUIIO, COJIEPKUT JIBE PEJIbCOBbIE EMU (Kpome OJIOK-y4acTKOB C
nepeesamMu), MakCUMaibHas JUIMHA KOTOPHIX MoXeT cocTaBisaTh 1000 m. Ilpu
JuTMHe Oyiok-ydyacTka (0e3 mepeesna) He 6osnee 1300 M OH MOXKET BKIIIOYAThH OJIHY
PEITBCOBYIO LIETH CO CTHIKAMHU.

B o0oux Bapuantax AbBTc Ha yuacTkax C DBJIEKTPOTATON [JIs MPOIyCKa
TATOBOTO TOKAa 4Y€pe3 H30JUPYIOIIUE CTBIKM HCIIOIb3YIOT THUIIOBBIE IPOCCEIb-
tpanchopmaropsr JIT-0,2, IT-0,6, AT-150. JononuurenbHbie TpaHCHOPMATOPHI B
MecCTax MOAKIIOUECHUS allapaTypsl K peJIbCOBOM JINHUMU HE YCTAHABIMBAIOT.

OCHOBHOE 3JIEKTPOINUTAHUE AIIAPATYPbI PEIBCOBBIX LENEH NPETyCMaTPUBAIOT
OT BBICOKOBOJIbTHOM JIMHUM aBTOOJOKMPOBKU. B KauecTBe pe3epBa MOMKHO
UCIIOJIb30BaTh JIMHUU TMPOJIOJIBHOTO JHEProCHAOXKEeHMs, a Ha ydacTKax C
ABTOHOMHOM TATOW — aKKyMYJISITOpHBIE OaTapeu.

B nanHOM BBITYCKHON paboTe B KayecTBE CHUCTEMbl HHTEPBAILHOTO
pEryMpOBaHUs JBUKEHUS MOE3/I0B BhIOpaHa YMCIOBask KOAOBAsl aBTOOJIOKMPOBKA
(UKAB). YKADB, mnpumensiercs Kak THUIOBas Ha YydYacTKaX C HaJEKHbBIM
ANEKTPOCHAOKEHUEM, UMEET CJIEYIOIINE 0COOEHHOCTHU
® [HTAHUE BCEX YCTPOMCTB OCYIIECTBISIETCS IEPEMEHHBIM TOKOM.
® MPUMEHSIOTCS TOJBKO HMITYJIbCHBIE PENBCOBBIE LIEMU C IIyTEBBIM pEJIE HA

BXOJIHOM KoHIle penbcoBoil nenu (PLI), mpu stom umnynbcHoe nutanue PL

MPEACTaBIAECT COOOM KOJOBBIE CUTHANBI OOIIME [Jisi aBTOOJIOKUPOBKH H

JTOKOMOTUBHOW CHUTHAJIM3AIIMHU, YBS3Ka CUTHAJIBHBIX TMOKAa3aHUN CMEXHBIX

MOMYTHBIX CBETO(OPOB OCYIIECTBIISIETCS] C TOMOIIBIO KOJJOBBIX CUTHAJIOB.

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



2. Texunuyeckue TpedOBaHUSA

[IpaBuna TEXHUYECKOW OKCIUTyaTalldd JKeJNEe3HbIX jopor PecmyOmuku
VY30eKkncTaH yCTaHABIMBAIOT OCHOBHBIE TIOJIOKEHUS U TIOPSIIOK pabOThI KEJIe3HOU
JOpOTd M PabOTHUKOB >KEJIE3HOJOPOKHOTO TPAHCIOPTa, OCHOBHBIE pa3MEPHI,
HOPMBI COJICP>KaHMs BAXKHEHIIIMX COOPYKEHUMN, YCTPOIMCTB M MOJABMIKHOIO COCTaBa
1 TpeOOBaHMUS, MPEIBABISIEMbIE K HUM, CUICTEMY OpPTaHU3AIMH JIBHXKCHUS TTOE3/10B
Y TIPUHIIMITBI CUTHATA3AIUH.

[TpaBusia TeXHUYECKOM AKCIUTyaTalluy 00s13aTeNIbHBI JJIsI BCEX MOJIpa3IeICHUM
U pabOTHUKOB >KEJI€3HOJAOPOKHOIO TPAHCIIOPTA, & UX BHINOJIHEHHE 00ECIeYynBaET
CIIA)KEHHOCTh BCEX 3BEHBEB JKEJIE3HOJOPOKHOIO TPAHCHOPTA, YETKYI0 H
OecrniepeOoitHy10 paboTy U 6€30MaCHOCTh IBHYKCHUS.

CornacHo  «[lpaBunm  TEeXHWUYECKOW  DKCIUTyaTallMM  >KEJE3HBIX  JOPOT
VY30ekucTanay npeabaBISIOTCS CleayIole TpeOOBaHUs K aBTOOJIOKUPOBKE:

«Ilepen Bcemu BXOJHBIMH U MPOXOJHBIMU CBETO(POpAMH MPUKPHITUS TOTKHBI
yCTaHABIIUBAThCS MpeayNnpeIuTeIbHbIC CBETO(DOPHI. Ha y4acTKax,
000pYy/IOBaHHBIX aBTOOJIOKMPOBKOM, KaXKAbIH MPOXOJHONW CBETOGOpP SBISACTCS
MpeaynpeIuTeNbHBIM IO OTHOLIEHHUIO K CIEYIOUIEMY CBETO(OPY.

Ha yuactkax, rae aBTOMaruueckas JIOKOMOTHBHAs  CUTHAJIM3ALIUS
MPUMEHSIETCSL KaK CaMOCTOATEIIbHOE CpPEJCTBO CHUTHAJW3allMd W CBSI3H,
npeaynpeauTeNbHbie CBETOPOpHI Tepea BXOAHBIMU cBeTodhopaMud MOTYT He
yCTaHABIIMBAThCHL.

Ha  nuHmMsax, oOOpylOBaHHBIX  aBTOOJIOKMPOBKOM €  TpeX3HAYHOU
CUTHAJIM3AIMEH, PacCTOSTHUE MEXIY CMEXHBIMU CBeTO(OpaMu JTOKHO OBITh HE
MEHEe TOPMO3HOTO IYTH, OIPEACICHHOro ISl JAHHOTO MeCTa IpH IOJHOM
CITYy’K€OHOM TOPMOKEHHH M MaKCUMaJbHOW CKOpPOCTH, HO He Oosee 120 xm/4 s
MaCCAKUPCKUX T0e3710B U 80 KM/U JJ1sl TPY30BBIX MTOE3/I0B, U, KPOME TOTO, JIOJKHO
OBITh HE MEHEE TOPMO3HOI'O IMYTU MPHU IKCTPEHHOM TOPMOXKEHUH C YUETOM IyTH,
MPOXOJIUMOI0 TOE3JI0M 3a BpeMs, HEOOXOAMMOE JUIsl BO3ACHCTBUS yCTPOMCTB
aBTOMATUYECKOM JIOKOMOTHMBHOW CHUTHAJIM3aIlldd U aBTOCTONA Ha TOPMO3HYIO

CUCTCMY IIOC3/14a. HpI/I 9TOM Ha YYacCTKaXx, 1€ BUIUMOCTb CUTHAJIOB MCHCC 400 M, a



TakkKe Ha JMHUSX, BHOBb O00OpyAYyeMbIX aBTOOJOKHMPOBKOHM, YyKa3aHHOE
paccTosiHue, KpoMe TOro, 10KHO ObITh He MeHee 1000 m.

Ha nuHusx, paHee 000pyIOBaHHBIX aBTOOJOKMPOBKOW C TpPEX3HAYHOM
CUTHAJIM3alMel, OT/ebHbIe CBETO(GOPHl MOTYT OBITH OCTaBJIEHBI C pa3perieHus
npeacenarens ['AXKK Ha paccrosiHuu MeHee HEOOXOAMMOTro TOPMO3HOTO IyTH. Ha
TakoM cBeToope, a TakKe Ha MNPEAYNPEAUTEIIBHOM K HEMYy JOJKHBI
YCTaHABIMBATLCS CBETOBBbIE YKazaTenu. Ha cTaHnMsIX CBETOBBIE yKa3zaTenu
MIPUMEHSIIOTCS, KOTJIa PACCTOSIHUE MEXIY CMEXKHBIMU CBETOGOpaMu (BXOIHBIMU,
MapHIPYTHBIMU, BBIXOJHBIMH) TJIABHOTO MyTH MEHEEe HEeOOXOIUMOI0 TOPMO3HOTO
My TH.

Jlunun ¢ 0co00 WHTEHCHUBHBIM JBUKEHUEM MPUTOPOJHBIX IOE3/I0B, TIe
TpeOyloTCS UMETh OJIOK-y4aCTKH KOpOo4Ye MUHUMAIbHOM NJIMHBI, YCTAHOBJICHHOU
CUTHANIM3AlMK,  OOOpPYAYIOTCS  aBTOOJIOKMPOBKOM  C  UYEThIPEX3HAYHOM
CHUTHAJIU3alHEN.

Ha  nuHuMsx, o0OpylOBaHHBIX  aBTOOJOKMPOBKOM  C  TpEeX3HAYHOM
CUTHAJIM3allMel, Ha KOTOPBIX OOpallaroTcsl MacCaXUPCKHUE MOe3/la CO CKOPOCTHIO
6osee 120 xM/4 wii rpy30BBI€ TI0€3/1a CO CKOPOCTHIO OoJiee 80 KM/4, NBHMKEHUE UX
C YCTaHOBJIEHHOM MaKCHUMaJIbHOW CKOpPOCTBIO pa3pemiaeTcsi Mpu 3eJE€HOM OrHe
JJOKOMOTHUBHOI'O cBeTo(opa, ecinu oOecrneyrBaeTcsi OCTaHOBKa IMoe3[a Nepen
NyTeBbIM CBETO(GOpPOM € 3ampemjaroluM MOKa3aHWEeM TMpu NPUMEHEHUU
CIIy’)K€OHOTO TOPMOKEHHUS TOCJE CMEHBI 3€JeHOr0 OrHS JIOKOMOTHBHOIO
cBeToopa Ha KEITHIM.

Ha yuwacTkax ¢ mnoslyaBTOMaTH4ecKOWl OJOKHUPOBKOM pacCTOSIHUE MEXITY
BXO/JHBIM, MAapIIPyTHBIM, BBIXOJHBIM CBETOGOpaMHU JOKHO OBITh HE MEHee
TOPMO3HOTO TMYTH, ONPENEJIECHHOTrO [Jsi MecTa IMpH TOJIHOM CIIyKeOHOM
TOPMOXEHUU U MaKCUMAaJIbHOW pealiu3yeMOol CKOPOCTH, a MPU HAIUYUU MYTEBBIX
YCTPOMCTB aBTOMAaTUYECKOM JIOKOMOTMBHOW CHUTHAJIM3allMd 3TO PAaCCTOSHUE,
KpOME TOr0, IOJKHO OBITh HE MEHEE TOPMO3HOIO IMYTH IPU SKCTPEHHOM

TOPMOXKCHHUHU C YICTOM IIYTHU, ITPOXOANMOTO IMOC3I0M 3a BpPCM:I, HCO6XOI[I/IMOC pIRIb: |



BO3JECUCTBUS YCTPOMCTB aABTOMAaTUYECKOW JIOKOMOTHMBHOW CUTHAJIU3allUU M
aBTOCTOIA HA TOPMO3HYIO CUCTEMY IMOE3/a.

Ha yuactkax, He 000OpyJAOBaHHBIX aBTOOJOKUPOBKOM, MpeaynpeauTe/IbHbIC
cBeTO(OPHI YCTAaHABIMUBAIOTCS OT OCHOBHBIX CBETOGOPOB HA PACCTOSIHUM HE MEHEE
TOPMO3HOTO TIYyTH OMNPEACICHHOrO0 [Jid JaHHOTO MeCTa MpH SKCTPEHHOM
TOPMOXEHHU W MAKCUMaJIbHOW pEalu3yeMOM CKOPOCTH, a IpU HAJWYUM Ha
ydacTKax MPUOIMKEHUsI MYTEeBBIX YCTPOWCTB aBTOMATUYECKOW JOKOMOTHBHOM
CUTHAJIU3ALIMM — Ha PAcCTOSHUM HE MEHEE TOPMO3HOTO IMYTU MPU IKCTPEHHOM
TOPMOKEHHUU C YUYE€TOM MYTH, TPOXOAUMOTO TOE37I0M 3a BpeMsi, HEOOXOIUMOE IS
BO3JCUCTBUA YCTPOWCTB aBTOMATUYECKOW CHUTHAJIM3AMM W aBTOCTONA Ha
TOPMO3HYIO CUCTEMY MO€3/1a MPU MAKCUMAJILHON peaan3yeMoi CKOPOCTH.

Ha yuwactkax, rA€ aBTOMaTuMyeckas JIOKOMOTHMBHAs  CUTHaJIU3alUs
MPUMEHSETCSI KAK CAMOCTOSITENIbHOE CPEJICTBO CUTHAJIM3AIIMU U CBSI3H, JJIMHA JIBYX
CMEXHBIX OJIOK-y4acTKOB JIOJDKHa OBITh HE MEHee TOPMO3HOrO IyTH,
ONPEAECICHHOr0 i1 JaHHOTO MeCTa TMPU SKCTPEHHOM TOPMOKEHHH C YYETOM
MyTH, TPOXOAUMOIO TOE3J0M 3a BpeMs, HEOOXOoAMMOe ISl BO3JICUCTBUS
YCTPOMCTB aBTOMAaTHYECKON JOKOMOTHUBHOW CHUTHajJM3allMM M aBTOCTONa Ha
TOPMO3HYIO CUCTEMY MO€3/1a MPU MAKCUMAJILHON Peaan3yeMoi CKOPOCTH.

Ha yuactkax, 000py0BaHHBIX aBTOOJOKMPOBKOHN, HOPMaJIbHBIM TTOKa3aHHUEM
MPOXOJHBIX CBETO(POPOB SIBISETCA paszpeliaroliee, a BXOJIHBIX, MapIIPyTHBIX U
BBIXOJHBIX — 3aIPEIIAIOIIEE.

Ha yuacTkax ’kelne3HbIX J0por, TJe, MapHipyTHbie CBETOGOPHl MOTYT
MEPEeBOJAUTHCS HA aBTOMATUUYECKOE JIEUCTBUE 11 CKBO3HOI'O MPOX0/a M0 CTaHIIUH,
paspemaroniee IoKa3aHue SBIACTCS HOPMaJbHBIM TP IMEPEBOAE HX HaA
aBTOMAaTHYECKOE JeHCTBHE.

Ha yuactkax, He 0OOpPYIOBaHHBIX aBTOOJOKHPOBKOW, HOPMAaJbHBIM
MOKa3aHUEM BXOJIHBIX, BEIXOJHBIX CBETO(OPOB SBIISCTCS 3alpeliarolee.

HopmanbHoe  mokazaHwe  cBETO(QOpPOB  NPHUKPBHITHS  YCTaHABJIMBACTCS

npenceaarenem AX.



HpOXOIIHBIC CBCTO(I)OPBI aBTOMAaTHUYCCKOU 6J'IOKI/IpOBKI/I YCTAaHABJIMBAIOTCA Ha

rpaHuIax MEXKITY 0JIOK-y4acTKamH, a MPOXOJIHBIE CBETO(OPbI
MOJIyaBTOMaTHYECKOM OJIOKMPDOBKM — Ha TPAHMUIAX MEXKIY MEXIOCTOBBIMU
HEPEroHaMu.

Ha ywacTkax, T/1€ aBTOMaTHYecKas JIOKOMOTHBHAs  CHUTHAJIU3AIIHS
MPUMEHSETCS KaK CaMOCTOSTEIBLHOEC CPEJACTBO CHTHAJIW3allMM M CBS3W, Ha
rpaHuIax OJOK-y4aCTKOB YCTAHABIIMBAIOTCS CUTHAJIbHBIC 3HaKW «['paHuIa OJIOK-
y4acTKa.

Ha nByXmyTHBIX IEperoHax NpHU ABHKCHUU IO HENPABWIBHOMY MYTH IIO
CHUTHaJaM JIOKOMOTHBHOTO cBeTo(opa TpaHHIeld OJIOK-ydyacTKa SIBISETCS
cBeTOGOp aBTOOJOKUPOBKH, YCTAHOBJICHHBIN Il JBYDKCHHS IO TIPAaBHJIBHOMY
My TH.

[leperonsl, Kak MPaBHUIIO, TOJDKHBI OBITH 00OPY/IOBAHBI TyTEBOW OJJOKUPOBKOA,
a Ha OTICIBHBIX ydYacTKaX — aBTOMATHYECKOH JIOKOMOTHBHOW CHTHaJIHM3aIlUCH,
MPUMEHSIEMON KaK CaMOCTOSITCIIBHOE CPEACTBO CHUTHAIM3AIMA W CBS3H, IPHU
KOTOpOW  JBMKCHHE TIOC3J0B HA IEeperoHe B O0OMX  HaIpaBICHUSAX
OCYIIIECTBIISETCS IO CUTHATIaM JIOKOMOTUBHBIX CBETO(OPOB.

YcTpolicTBa aBTOMAaTHYECKOH HM  IMOJIyaBTOMATHYCCKON OJOKUPOBKH HE
JOJKHBI JIONTYCKaTh OTKPBITHS BBIXOJHOTO WM IMPOXOAHOTO cBeTodopa 0
OCBOOOXKJICHHS TOJBM)KHBIM COCTaBOM  OTPaXKIAEMOTO HMH  OJIOK-yJacTKa
(MEXCTaHIIMOHHOTO MJIM MEXKIIOCTOBOTO MEPETOHa), a TAKKE CaMOIIPOM3BOJIHLHOTO
3aKphITHA CBeToopa B pe3yiabTaTe IMEpexojJa C OCHOBHOTO Ha pPE3epBHOE
AIEKTPOCHAOKEHUE WU HA00OPOT.

Ha omHONMyTHBIX TmeperoHax, oOOOpPYJAOBaHHBIX aABTOMATHYCCKOH WM
MOJIyaBTOMATHYCCKON OJIOKMPOBKOMW, ITOCJIC OTKPBITHS HAa CTAHIIMH BBIXOJHOTO
cBeTodopa JoKHA OBITh UCKITFOUYEHA BO3MOXKHOCTh OTKPBITHS COCEIHEH CTaHIIMCH
BBIXOJHBIX W TPOXOJHBIX CBETO(POPOB ISl OTIPABICHUS IOC3O0B Ha ITOT XKE
MIEPETOH B IIPOTHUBOIOJIOKHOM HAIPABIICHHUH.

Takast ke B3aMMO03aBUCHMOCTb CHUTHAJIOB JIOJDKHA OBITh HAa JBYXIYTHBIX H

MHOTOITYTHBIX Ieperoxa, O60pYI[OBaHHBIX aBTOMAaTHUYECKOM 501041



M0JIyaBTOMaTHYECKON OJIOKHPOBKOW JJiI ABYCTOPOHHETO JABUKEHUS MO KaXKIOMY
Iy TH.

Ha  o0opynoBaHHbIX  aBTOOJOKHMPOBKOM  OAHOMYTHBIX  y4acTKax C
IBYXIYTHbIMM BCTAaBKaMH, & TaK)KE€ HA JBYXITYTHBIX U MHOTOMYTHBIX NEPErOHAX
Ipy30HANPsDKEHHBIX JIMHUW, TJ€ JBI)KEHHE MO TMOKa3aHUSIM aBTOOJIOKHMPOBKHU
OCYLIECTBIISIETCS B OJTHOM HalpaBJIEHUH, MOTYT MPEAYCMATPUBATHCS YCTPOUCTBA,
MO3BOJISIIOLIME B TMPOTHBOIOJIOKHOM HamlpaBleHUH (MO HENPaBUIBHOMY IyTH)
o0OecreynBaTh JBW)KEHHE IO CUTHaJIaM JIOKOMOTUBHBIX CBE€TOGOpPOB. OTH
YCTPOKCTBA, B 3aBUCUMOCTH OT IPUMEHSEMBIX TEXHUUYECKUX PEUICHUN, TEUCTBYIOT
IIOCTOSIHHO WJM  BKJIIOYAIOTCA HA NEPUOJ  NPOU3BOACTBA  PEMOHTHBIX,
CTPOUTENBHBIX U BOCCTAHOBUTENBbHBIX PadoT.

[Ipu aBTOMaTHYeCcKOi OJOKUPOBKE BCE CBETO(OPHI JOJKHBI aBTOMATHYECKH
MIPUHUMATh 3allpElIAoIlee MOKa3aHUE MPU BXOJE MOE3[Ja Ha OTrpa)KJacMble MU
0JIOK-y4acTKH, a TaKKe B cllydae HapylIEHUsl LEJIOCTH PEJbCOBBIX LEMel 3THUX
YYaCTKOB.

Ha cranmusx, pacnojio)KEeHHBIX Ha ydacTKaX, OOOpYJOBaHHBIX IyTEBOM
OJIOKUPOBKOM, ATH YCTPOMCTBA JOJKHBI UMETh KIIFOUU-KE3IbI 1JIs1 X031UCTBEHHBIX
MOE3/I0B, @ Ha CTAaHIUAX YYAaCTKOB C IOJYyaBTOMAaTHYECKOW OJIOKMPOBKOH, TIe
MIPUMEHSIETCS TOATAJIKUBAHUE II0€3J0B C BO3BpPALICHUEM MOJATAIKUBAIOIIETO
JIOKOMOTHBA, — KIIFOUH-KE3JIbI U 7151 HUX.

Ha ogHomyTHBIX JAMHUSAX, 000PYJOBaHHBIX aBTOMATHYECKOW OJIOKHMPOBKOM, a
TaKK€ Ha JABYXIIYTHBIX [E€PEroHax C JIBYyCTOPOHHEH aBTOOJIOKMPOBKOW IO
KKJOMY IMyTH, Ha CTAaHIUAX, TJ€ IPOU3BOJUTCA MaHEBPOBasl paboTa C BBIXOJIOM
MaHEBPUPYIOIIETO COCTaBa 3a I'PAHULY CTAaHLUHUH, YCTPOMCTBA ABTOMATHYECKOMU
OJIOKHUPOBKHU JOTOJHSIOTCS CB3AHHBIMU C HUMU MaHEBPOBBIMU CBETO(POPAMHU.

Ha cranuusx, pacnojioKeHHbIX Ha JUHUSIX, 000PYTOBAaHHBIX aBTOMATHYECKOM
Y TI0JTyaBTOMATHYECKOM OJIOKUPOBKOM, TOJKHBI OBITH YCTPOMCTBA:

® HEe JIONYyCKAaIolIMe OTKPBITUS BXOJHOIO cBeTodopa NpH MapuUIpyTe,

YCTAHOBJICHHOM Ha 3aHSITBIN IIYTh,



e o0ecreunBarolIMe Ha anmapaTre yNnpaBJICHUsS KOHTPOJIb 3aHSATOCTU MyTeH U
CTPEJIOK.

ABTOMaTHYecKasi OJIOKMPOBKa JIOJDKHA  JIOMOJIHSTBCS ~ aBTOMATHYECKOM
JJOKOMOTUBHOW CHUTHAJIM3AIIMEN M YCTPOMCTBAMM JUCIETYEPCKOTO KOHTPOJIS, a
noJilyaBToMaTU4eckass  OJOKMpPOBKAa  —  aBTOMATUYECKOW  JIOKOMOTHBHOM
CUTHAJIM3aIMel Ha ydacTKax MPUOIMKCHUS.

VYcerpolicTBa JUCIETYEPCKOTO KOHTPOJIA 32 JBMXKEHHUEM TOE3/10B Ha y4acTKax,
000pYy/IOBaHHBIX  aBTOOJIOKMPOBKOW,  JIOJUKHBI ~ OOECreyuBaTh  KOHTPOJb
YCTAHOBJICHHOTO  HAMpaBJICHUS JBIWKEHUS (HA OJHOMYTHBIX IE€PErOHax),
3aHSATOCTH  OJIOK-y4acTKOB, TJIaBHBIX M MPUEMO-OTIPABOYHBIX TMyTeH Ha
MIPOMEKYTOUHBIX CTAHIUAX, TOKa3aHUM BXOJIHBIX U BBIXOIHBIX CBETO(GOPOB.

BHOBb  BHeApsieMble  CHUCTEMBI  JHCHETUYEPCKOTO  KOHTPOJsA,  KpOME
MEPEYUCIICHHBIX B HACTOSIIEM IIyHKTe TpeOOBaHMM, TOJDKHBI OOeCTeYrBaTh
KOHTPOJIb TEXHUYECKOTO cocTosiHuA ycTpoiicTB CLIb.

[leperonsl ¢ aBTOOJIOKUPOBKON M CTAHIIUM C JIEKTPUUECKON LEHTpaIU3aIue
CTPEJIOK JIOJDKHBI 00OpYJIOBaThbCS aBTOMATHYECKOW CHCTEMON OIOBEIICHUS
pPaOOTHUKOB, BBIMOJHSIONIUX PaObOTHl Ha NYyTIX, O NPUOJMIKEHUH T0e3/la B
COOTBETCTBUM C IIJIJAaHAMHU, yTBEpKaaeMbIMu nipeacenarenem AXK [2]

Ha mpoextupyemMoM ydacTke *Kele3HOH Ioporu coriacHo «MHCTpykiuu 1o
CUTHAJIM3allMM Ha IKEJE3HBIX Jloporax Y30eKHucTaHa» IMpeaycMaTpUBaeTCs
Tpex3HauHasg curHaiauszanua. I[IpuMEeHsI0TCS JMH30BbIE HOPMAJIBHO-TOPSILNE
cBeTO(OPHI, KOTOPHIE YCTAaHABIMBAIOTCS C MPABOM CTOPOHBI MO XOAY JBHXKCHHS
rnoesza.

B cootBercTBUM ¢ «MHCTPpYKIMEH MO CUTHAIM3AIMU HAa KEJIE3HBIX J0pOrax
VY306ekucTanay: MoJat0TCsl CUTHATIBI:

e OJIMH 3€JCHbIM OroHb — «Paspemaercs IBUKEHHE C YCTAHOBIIEHHOU
CKOPOCTBIO; BIIEPEU CBOOOIHBI J1Ba WJIK O0Jjiee OJIOK-yIacTKay,;

® OJIMH JXEITbIM OroHb — «Pa3pemaercss OBUKEHHE C TOTOBHOCTHIO
OCTaHOBUTBCSI; CICAYIOIINI CBETO(OP 3aKPHIT;

® OJMH KpacHbIi oroHb — «Cto#t! 3anperniaeTcs npoe3kaTh CUTHAID.



Ha yvacTkax, o00OpyIOBaHHBIX AaBTOOJOKHPOBKOW C TPEX3HAYHOM WIIH
YEThIPEX3HAYHOM CUTHAJIM3AIMel, Ha MPOXOJHBIX CBETO(POpax, PacroIoKEHHBIX
nepes; BXOJHBIMH cBeToopaMu (MPEBXOIHBIMHU), TMPUMEHSIOTCS, KPOME TOTO,
CUTHAJIBI:

® OJVH >KENThId MUTrarlni OroHb — «Pa3pemaerca IBUKEHHUE C
YCTAaHOBJICHHON CKOPOCTBIO; BXOJHON CBETOPOp OTKPHIT U Tpedyer
MPOCJIEAOBAHUS €TI0 C YMEHBIICHHONW CKOPOCTBIO; MOE3] MPUHUMACTCA
Ha OOKOBOM IMyTh CTAHIIMNY;

e OJVH 3€JCHBIM MHUTraromui Oronb — «Pa3pemaeTcsa IBUKEHUE C
YCTAaHOBJICHHON CKOPOCTBIO; BXOJHON CBETOPOp OTKPHIT U Tpedyer
MPOCJICIOBaHUSI €r0 CO CKOpocThio He Ooinee 80 xm/4; moesn
MIPUHUMAETCS Ha OOKOBOM MyTh CTAHIIMK.

Ha wmaute mnpenBxomHoro ceerodopa ycCTaHABIMBAECTCS OMOBECTUTEIbHAS
Ta0JaUYKa ¢ OTpakaTeJsIMUA Ha HEM.

[IpensxoaHoit cBeTOhOp MO HEMPABUILHOMY IyTH, IO KOTOPOMY JBHKCHHE
OCYIIECTBJISIETCS 110 CUTHAJIaM JIOKOMOTHBHOTO CBETO(Opa, CUTHATUZUPYET TEMU
K€ CUTHaJaMHd, 4YTO W TPEABXOJHOW Ha ydacTKaX, OOOpYyIOBaHHBIX

aBTOOJIOKMPOBKOM C TPEX3HAUYHOW CUTHAH3AIUEH.



3. DKCIUIyaTAlHOHHAA YACTh

3.1. XapakTepHCTHKA y4acTKa

JIns mpoeKkTHpOBaHUS 3aJaH IIEPETOH, PACIOJO0KEHHBI Ha JBYXIIyTHOM
y4aCTKEe C aBTOHOMHOMW TSTOW KeJIe3HOU Noporu. Ileperon nmeer npoTskEHHOCTH
25 kM. HMHTepBan NOMYTHOrO CJIENOBAHUS N0e€310B & MuUHYT. IIpoxoaHbie
CBETO(QOPbI UMEIOT TPEX3HAUHYIO CUTHAIU3ALINIO.

3.2. XapakTepucTHKa NpWjieramuei K neperony CTaHmum

JlaHHass yyacTKOBasi CTaHIMS — pa3deibHbI NYHKT, HMMEIOLIANA MYTEBOE
pa3BHUTHE, HA KOTOPOM KPOME CKpEeLIeHUs U O0roHa MPOU3BOJATCS OMNEpaluu 10
MIPUEMY, OTIIPABIICHUIO W TPOIYCKY IOE3/I0B, ONEpalUy IO MPUEMY U BbLIAYH
Ipy30B U OOCIYXMBaHHE MACCAXKUPOB, MPOU3BOAUTCS MaHEBpoBass paboTa IO
pachopMHUpPOBaAHUIO U POPMUPOBAHUIO MTOE3IOB U TEXHUYECKUE ONIEPALIMN C HUMH.

Cranmus sBAseTcs KPYHHOHM, YHUCIO DJIIEKTPUYECKH LEHTPATU30BAHHBIX
CTPEJIOK B HEYETHOMW TOpJIOBUMHE cTaHuuu —22. Ha cranmum wumeercs 8
MPUEMOOTIPABOYHBIX MyTeH; TYNUK [Js MaHEBPOBOM palbOThl U  OTCTOS
JJOKOMOTMBOB M BaroHOB. JIBM)KEHHE MO BCEM IYTSM MOYKET OCYIIECTBISATHCS B
YETHOM M HEYETHOM HAIIPABIICHUM.

[Ipumensiemass TAra mnoe3noB — aBTOHOMHas. [losTomy Ha craHuuH
NpUMEHSIOTCA (Pa304yBCTBUTENbHBIE PENIbCOBBIE Ienu 4dactoTo 25 I'p ¢ pene
tuna JICIIl. MuHuMmanbHas JJIMHA TPUEMO-OTIIPABOYHBIX MyTeld — HE MeHee 850
METPOB.

Cxematnueckuil miaH (miakar 3) B OTHOHUTOYHOM M300pa)KEHUU BBITIOJIHEH 0€3
Macmtaba. Ha maHe mnokaszaHbl pacrlojioK€HHWE U HyMepalus CTPEJIoK U
cBeToOpoB, crenuann3anus nyTen, pa3MeTKa U30JIUPYIOIINX CTHIKOB U3 YCIOBHM
rabapuTHBIX TPAaHMI] KAXKAOTO MyTH M MaKCUMAaJbHO TMOJE3HBIX IJIUH MPHEMO-

OTIPABOYHBIX MYTEH.

Bxonnoit u BeixomHele cBetodopsl ¢ rinaBHoro nytu  (III), myrtm
6e3octanoBoyHoro npoxoja (IIIT) u myteit oTmnpaBieHUs MacCaKUPCKUX MOE3/0B

(411, 8II) - MayTOBOM KOHCTPYKIMH, YEM OOecreynBaeTcsi uX 00Jbllias BUAUMOCTb.



JI1s1 BBITIOJTHEHUS MaHEBPOBOW palbOThl B TOPJOBUHE CTAHIIMH YCTaHOBJICHBI
MaHEBpPOBbIE KapiUKOBbIe CBETO(OphL. CTaHIIMOHHBIC TOE3THBIE U MaHEBPOBBIC
cBeTo(oprl 0003HaUECHBI OyKBaMH U apaOckumu 1udpoBbiMU WHACKcaMu. [lomHOE
0003HaYeHUE TMOE3THOr0 CBeTOGOpa 3aBUCUT OT HAIPaBICHUSA JBWIKECHUS W

CHEHHANIN3AUU TPUEMO-OTIIPABOYHBIX ITyTEH.

Bxoanoii cBeToop HeueTHOTro HampaBiaeHUus 0003HaueH H, BRIXOHBIE C Ty Tel
III1, 311, 411, 6I1, 711 ,811 - HII, H3, H4, H6, H7 u H8. ManeBpoBbie cBeTO(OPHI B
YETHOW TOpJIOBMHE CTAHIIMU 0003Ha4YeHbI OykBOW M ¢ BO3pacTarOIIMMU YETHBIMU

HOMEpaMHU B HAIIPaBJIEHUHU K OCH CTaHUUHU, HanipuMmep M2, M4 u 1. 1.

Ha nnane CTaHIIUHX TAKKC ITOKAa3aHbl B HOPMAJIBHOM (HJIIOCOBOM) ITOJIOKCHHNU
BCC LICHTPAJIN3YCMBIC CTPCIIKKM U UX HYMCEpPpaANU. B neuyetHoim TOpPJIOBUHEC CTAHIINUHN
CTPCIIKH IIPOHYMCPOBAHLI ITIOPAAKOBBIMU HCYCTHBIMU HOMCPpAMHU, BO3PACTAIOIIIUMHU B

HaIlpaBJICHUHU K OCHU CTAHIIUU.

Ha nyrtax yknaasiBarorcst penbcbl Mapku P65. Crpenku uMMEOT Mapky
kpectoBuHbl 1/11. [upuna Mmexaynytuii— 5,3 metpa. ['1aBHbIE TyTH KOJUPYIOTCS
TOKaMH aBTOMaTHYECKOIN JIOKOMOTHBHOM CUTHAJIU3AIUU.

3.3. OOocHOBaHHEe BHIOOPA NPOEKTHPYEMOil CHCTEMbI ABTOOJTOKUPOBKHU

Tpéx3HauHas yuCIOBasl KOJIOBas aBTOOJIOKUPOBKA MCHOIB3YETCA C KOJOBBIMU
penbcoBbiMU 1ensiMu yacToTod 50 I'm. Ilpu Tpéx3nauHoil OIOKHpPOBKE MoOe3na
CJIEIYIOT Ha 3€JIEHBII OrOHb M pa3rpaHUyeHbl TpeMs OJ0K - ydacTkamu. HTepBan
BPEMEHHM MEK]y IMO€31aMu 8§ MUHYT U MEHEE, MPU CKOPOCTU IBUKEHUS MOE30B
10 60 km/u.

JlanHasi aBTOOJIOKMPOBKA OOECIEYMBAET JBUKEHHUE IMOE3[I0B CO CKOPOCTHIO
100 xm/4, c wuHTepBamoM nBWKeHHS 8-10 MHUH. W MeHee, YTO BIOJHE
yIIOBJIETBOPSIET 3aJJaHHOM MPOIMYCKHYI0 criocoOHOCTh. KomoBasi penbcoBas Iemnb
o0OecreynBaeT KOHTPOJIb COCTOSIHUSI OJIOK-y4acTKOB UM YBS3KY MOKa3aHWM
MIPOXOHBIX CBETO(GOPOB.

Pe3epBHOE nuTaHMEe HA CUTHAJIBHYK YCTAHOBKY Iopaércs or cucrembl JIIP

(1Ba mpoBoma — penbc) uepe3 MoHMkaromme TtpaHchopmartopel Tuna 3HOM,



ycranoBneHHble B KTIIO (kommnektHas TpaHchopMaTtopHas —MOICTaHIUS
onHodazHas).

OCHOBHBIMHM 3JIEMEHTAMH YHCJIOBOM KOJIOBOM aBTOOJIOKUPOBKH SIBISIOTCS:
penbcoBasi Lienb NepeMEHHOro Toka yactoToil 50 I'u, maTymk 4MCIOBOrO Koja U
nemudparop. [uTaronuii KOHe peabCOBOM LENu pacnoiaraeTcsl Ha BBIXOJHOM, a
peJeiHbIN — Ha BXOJIHOM KOHIIE OJIOK-y4JacTKa.

KonoBoe nuTanue B peiabCOBYIO LIEMb MOJAETCS OT MyTEBOro TpaHchopMaTopa
IIT 4yepe3 KOHTAKT TPAHCMUTTEPHOTO pEJIE, HA PEJIECHHOM KOHLE yCTaHABIMBAETCS
HMMITYJIbCHOE pene. B kauecTBe JaTyMka 4MCIOBOrO KOJA MCHOJB3YETCS KOJIOBBIN
nyteBoit Tpancmuttep KIITIL, BeipabaTsiBatonuit koas: KK, K, 3. B penbcoByto
LENb UMIYJbChl YUCIOBOI0 KOJA NEPEAAIOTCS KOHTAKTOM TPAHCMUTTEPHOTO peiie

T, KOTOpOE MOAKIIOUEHO K BBIXOAY KOAOBOTO IyTeBOro tpancmurrepa KITTII.

4. Texanueckas 4acTh



4.1 IlyreBoii Iy1aH neperoHa
IIyreBolil miIaH MeperoHa COCTABJISETCS HAa OCHOBAaHMU pacueTra MPOXOIAHBIX
ceeroopoB. Ilpu paccTaHOBKE CHUTHAJBHBIX TOYEK TOJIB3YEMCSl YCIOBUSMU

KOPPEKTUPOBKHU UX MECT HAXOXKICHHUS:

e JuIMHA OJIOK-y4YacTKa JIOJKHA OBITh HE MEHEe TOPMO3HOTO MYTH, HO U HE MEHEe
1000 m;

e JTMHA OJIOK-y4YacTKa JOJDKHA ObITh He Oosee 2600Mm;

® MEXIY BXOJIHBIM CBETO(GOPOM M MPEABXOJHBIM JOJDKHO OBITH HE Ooljiee
1000...1500 m;

e cieayeT u3beratb yCTaHOBKU CBETO(OPOB B MECTax 3HAUUTENILHOTO Tepeoma
npodusas IMyTH, B KPUBBIX, 3a MOCTAMU M JPYTMMHU HCKYCCTBEHHBIMHU
COOPYKCHUSIMH;

e paspemaercs MNEepPeHOCHTh CBeTOGOphl B TpeAenax OJHOW MHUHYTHI B
paccMaTpUBaEMOM HaIpPaBIICHUU.

Hanee paccraBisieM peneiiabie mkadsl (PII), ¢ ykazanuem ero tuma (s
Kaxxaoro npeasxoaHoro — OM, 3-g u 4-s1 curHanbHble Touku — OU, ecnu umeercs
nepee3q TO B clydyae, KOTJla JOCTaTOYHO M3BEUICHUS 3a OJUH OJIOK-y4acTOK —
OII1, 3a nBa 610k-y4yactka — OII2, Bce ocTtalibHbIe CUTHANIbHBIE TOYKU — O).

[TyTeBoii miaH neperoHa mokasa Ha 1 jucTe rpaduyeckoi 4acTu.

Ha nyreBoM 1maHe mNeEperoHa  MOKa3aHbl  CIEAYIOIIHE  DJIEMEHTHI
MIPOCKTUPOBAHMUSL:

1. PenbcoBble 1IeNM B JIBYXHUTOYHOM H300pa)KE€HUHU, CBETO(OpHI, a TaKKe
yKa3aHbl M30JIMPYIOIINE CTHIKH. B KOJ0BOW aBTOOJIOKMPOBKE MEPEMEHHOTO TOKa
MUTAOIIME MPUOOPHl PACIIONIOKEHBl HA BBIXOJHOM KOHIIE PEJILCOBOM IIeMH, a
peneiinbie Ha BXOAHOM. [Ipu 3JeKTpoTAre MEepeMEeHHOro Toka Ha 00OMX KOHIIAX
PENbCOBOM IIEMU YCTAaHABIMBAIOTCS MallorabapuTHbIE IpOCCesb-TpaHchOpMAaTOPhI
2J1T-1-150, kotopeie paccuuTanbl Ha TAroBeli TOK 300A. B komoBoii
aBTOOJIOKUPOBKE C penbCcoBbIMHU HemsiMu 50 'l mepeMeHHOTo TOKa MPUMEHSIOTCS
nyTeBble KoJoBble TpaHCMUTTEPHI Thna KITTII-515 u KIITII-715, Tunel KoAOBBIX

TPAHCMUTTCPOB B COCCAHUX CUTHAJIBHBIX YCTAHOBKAX YCPCAYIOTCA C TCM, YTOOBI B



CME)KHBIE PEIBCOBBIE LENH MOJABATUCH KOJAOBBIE MUMITYJIBChl OT TPAHCMHUTTEPOB
Pa3HOro TUNA, C UEJBIO 3alUThI IPU CXOAE CTHIKOB.

2. Cerodopsl ¢ ykazaHueM HX HOMepoB. Hymepanus B 4eTHOM HampaBJICHUU
MPOU3BOJUTCS YETHBIMU LU(dpaMu, B HEUYETHOM HeyeTHhIMH Idpamu. Cuer
CBETO(POPOB UJET OT BXOJIHOTO cBeTO(dOpAa.

3. Peneiinbie mkadwl, tuna IIIPY-M, B KOTOpBIX pa3meniaercs ammapaTrypa
yIpaBiieHus1 cBETOOpaMH U PEIbCOBBIMH LIETISAMH, C YKa3aHUEM THUIIA KOJOBOTO
nyteBoro Tpancmurtepa KIITII — 715 wnm KIITIHI — 515. Yepenosanue KITTIII
HEOOXOIMMO JJI BBINOJHEHUS 3alllUThl TPHU HEUCIPABHOCTH M30JUPYIOIIETO
cThika. KunpHOCTH Kabelns K cBeTodopaM MOACUUTHIBAECTCS MO MPUHIUIUAIBHBIM
CXeMaM C Y4YeTOM HEOOXOJIMMOro KojudecTBa 3amacHbIX kil (10% ot uucna
pabouux xui). JKuiIbHOCTH Kabens K pelbCOBOM LEMH OIpeAesseTrcs Io
cOOpHUKaM HOpMaJIel PebCOBBIX IIETeH.

4. JInaun BJI CLIb — OCHOBHOE NTUTAHHUE CUTHAJIBHBIX YCTAHOBOK HAIPSKEHUEM
10 kB. [na noHmxeHus HanpsbkeHuss 10 220B ocyliecTBisieTcss JTUHEUHBIMU
tpancopmaropamu Ttuma OM (omHoda3Hbi MachsHbli). Ha curnamabHbIX
YCTaHOBKAax HUCIOJIb3ytoTCcs TpaHchopmatopel tuna OM — 1,25kBA (0,63kBA),
cwioBoe Hamnpspkenue B mkady 220B; I[lpu snekTpoTsre mnepeMeHHOro TOKa B
KaueCTBE HCTOYHMKA pE3EPBHOTO MNHUTaHus npumensercs naunua JIIP,
MOABELICHHOM Ha OIOpax KOHTAaKTHOW ceTH HanpsbkeHuem 27,5 kB, c¢
noacranuuenn KIITO. K10 — xaOenbHble AIIMKH CIOYKaT IS COCAUMHEHUS
BO3JIYIIIHOM JIMHUM C KaOEJIbHOM;

5. MaructpanbHblii Kabenb cBs3u. Ha mnyTeBoM mjaHe MeperoHa Takke
MOKAa3bIBA€TCSI MAaruCTpalibHbIN KaOelb CBSA3M, B KOTOPOM pa3MEIAIOTCs JTUHUU
cBs3u aBTroONmokupoBku: H-OH — cmena wnampasnenuss aswxenus; K-OK —
KoHTpoJibHas 1enb neperona; JCH-OJCH — nBoitHOro CHUXEHUs HANPSKEHUS;
N-ON — wusBemenue o npubmmwkenun moesna; 03-O3C — menb BKIIOYEHUS
MUTAIOUUX OTHEH Ha cBeTodopax. MaructpanbHblii KaOesnb CBSA3H pa3pe3aercs y
KaKJI0M CUTHAJIBbHOM TOYKHU, XKUJIbl KaOeJsl 3aBOJSATCS B peleiHbIN mKad.

4.2 Hpunuunnanbﬂme CXE€MbI CUT'HAJIbHBIX YCTAHOBOK



CurnanbpHasi ycTaHOBKA Ipe/lHa3HaueHa (cM. makat Ne2):

e Ui AemU(palnuyd KOJOBBIX MOCHUIOK U BKJIFOUEHHUSI COOTBETCTBYIOUIUX
JaMIIOY€eK CBETO(OPOB;

e s (HOPMHUPOBAHUS KOAOBBIX MOCBHUIOK M TEpelayd HUX B COCETHUE
PEIBCOBBIE LEIH;

e i obecneyenuss paborsl AJICH npu nBHkeHHH B HENpaBUIBLHOM
HaIlpaBJICHUM.

[IpoexkTupyemMas IByXIyTHasi aBTOOJOKMPOBKA TMEPEMEHHOro TOoKa padoTaeT
KaK B IPaBUJILHOM, TaK U B HEMPABWJIBHOM HAIIPABIICHUSX ABUKEHHU. J[JIs 3TOro B
peneitHoM mikady Kakaoi cCUrHajabHOM YCTaHOBKM NpuMensercs pese H.

PenbcoBeie Lienu 00ecneuynBalOT KOHTPOJIb COCTOSHUS KaXX10ro OJIOK-ydacTKa
M BCEro NEpEeroHa. B 3aBUCUMOCTH OT YCTAHOBJIEHHOI'O HAIlPaBJICHUS JBHUKCHMUS,
CXEMbI PEJbCOBBIX IIeNell KOMMYTHPYIOTCS TaK, YTO Ha BXOJHOM KOHIE OJIOK-
y4acTKa BKJIFOYAETCS HUMITYJIbCHOE IYTEBOE pEJE, a Ha BBIXOAHOM — KOJIOBOE
MIATaHHE.

Jlist popMUpOBaHUS KOJOBBIX MOCBHIJIOK B COCEHIOIO PEIBLCOBYIO LIETb CIYKUT
IIyTEBOM KOJIOBBIM TPAHCMHUTTEP U pesie T, KOTOpoe SABIISIETCS €r0 NOBTOPUTEIIEM.

IIpn neperopaHuu JaMIibl KPaCHOTO OTHSI OTHEBOE PEJIE CHUMAET MUTAHUE C
TPAHCMHUTTEPHOIO PEJIE U KOJBI HE MOCTYNAIOT B MPEABIAYLIYIO PEIBCOBYIO LIETh, B
pe3yabpTaTe Yero B HEM 3aropaeTcsi KpacHbI OrOHb.

Breibop HyxHOro kona ocymectBisiercss koHTaktamu peie K3 u 3C, B
3aBUCUMOCTH OT (haKTHUECKOT0 MOKa3aHus cBeTodopa.

IIpy W3MEHEHMM HaIpaBJICHUs ABWKEHHS IIOE3/I0B HA CUTHAJIBHOM TOYKE
cpabaThiBaeT pese HampapiieHuil H u craBuT oy Tok cBoit nmoroputens [TH. Ilpu
ATOM 00ECIIeUHBAETCS:

® CHIKCHHUE NTUTAaHMS HA Pa3pellarolIne OTHU;
® BCE PEJIbCOBBIC LIENIH, B TOM YHUCJE U paccMaTpuBaeMasi, IEPEBOASITCS B

UMITYJIbCHBIA PEXXHUM pabOTHI;



e pabora AJICH mnpu [BWKEHMM B HENPAaBWIBHOM HaIpaBICHUU
oOecrieuynBaeTcs JAOIMOJHUTENbHBIM TpaHcMuTTepHbIM penie AT 1w,
KOHTPOJIMPYIOIIUM UMITYJIbCHYIO padoty, pene [T/T.

Ha kaxmol CHUrHajnpHOM YCTaHOBKE MPUMEHSETCA CIEAYILas pejieiHas
anmnaparypa:

bW (BU-J1A) — 010K UCKITIOUEHUS;

BC (BC-AA) — 610K CUETUMKOB;

BK (BK-JIA) — 0110k KOHJIEHCATOPOB;

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

LIIT, 2I1T (HMII2-400) — moBTOpUTENN pesie HANpaBICHUS;

KIIT (KIITHI) — TpancMuTTED;

H (KIII1-80) — pene nanpapieHus;

1H, 2H (HMII11-400) — 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) — o6paTHBIM MOBTOPUTENIH UMITYJILCHOTO PEJIE;

XK1 (AHMI1I2-620) — noBTopuTens pene XK;

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

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

31 (HMII1-400) — noBTopuTens pene 3;

[IpuHMn nedcTBUs aBTOOJIOKUPOBKM Ha mpumepe padotel Mexay 1 u 3
cBeroopamu:

Ha Bropom npensxonHoM cBeTodope TOPUT KENTHIN OroHb. B cooTBeTCTBUY €
ATUM TOKa3aHHEM B KOJOBOM IYT€BOM TPAHCMUTTEPE KOHTAKTAMU CHUTHAIBHBIX
pene BeiOupaercs koa XK. TpancmurtepHoe pese 1T paboTaeT B KOJOBOM peKUME U
CBOMM KOHTakTOM TochuiaeT koa JK B penbcoByto mnenb 3II. ¥V cBerodopa 3
KOJIOBO€ MHUTaHHE NpUHUMaeT peiie 2 U cBOMM KOHTaKTOM IMOCBHUIAET €ro B
nemudparop. [ocne pacmmdposku kona XK moa Tok BCTaloT curHaibHble pese XK

u 3, u ux noropurenu: K1, K2, K3 u 31. Ha ugerBeprom cBeTodope uepe3



KOHTAaKThl CUTHAJIBHBIX pPEJie BKJIIOUAETCS 3€JIEHBIN OTOHb, & BPEIbCOBYIO 1enb 511
MOJIaeTCI KOJI 3.

B nensx moBbIIeHUsT HAJIE)KHOCTU aBTOOJOKUPOBKU Ha KPACHOM IOKa3aHUU
MPOXOJHOTO CBeTO(opa MPUMEHSIOTCS ABYXHUTEBBIE JaMIIbl, KOKIYI0 U3 HUTEH
JlaMII KOHTPOJIUPYET CBOE OTHEBOE pejie, HOPMAJIbHO HAXOMSIIIUECS I0J TOKOM.
OcHoBHy10 KOHTponupyeT pene O, pesepBuyro OJ. Pene O u O]/l BKIIOYEHBI C
pa3ieNbHBIMH OOMOTKAaMH I KOHTPOJIS IIEJIOCTHOCTA HUTH JIAMITbl B TOPSIIEM U
B XOJIOJIHOM cOCTOsiIHUM. [Ipu meperopaHuu OCHOBHON HUTHU JIAMIIbl BBIKIIOYAETCS
pene O. CBoum koHTakTOM TepekitouaeT oomMoTku pene OJl. Kontakramu K2 u
K4 nocnenoBarenbHO ¢ HUTEH JaMIIbl BKIIFOUeHA HU3KOOMHas oomoTka pese O/,
KpacHbBIN Ha cBETO(OpPE MPO0JKAET TOPETh.

Ecnu Ha cBeToope TOpUT KpacHBI OTrOHB, TO MPHU MEPETOPAHUU U PE3EPBHOM
HUTH JIamIibl BeIKTIouaetcs peie O/l u cBouM (pOHTOBBIM KOHTAKTOM pPa3MbIKAET
nenb komupoBanus koaom KOK. Ha mozamu crosimem cBerodope pene U
npekpaiaer pabory, BeIKIoUaeTcs K U ero MoBTOPUTEIM M UX KOHTAKTaMU Ha
cBeTo(ope BKIIOYACTCS KPaCHBIM OroHb. [IpoMCXOaUT aBTOMAaTUYECKUN MEPEHOC
KpPacHOT'0 OTHSI Ha M03aJI¥ CTOSIIINI CBETO(OP C IENbIO MOBHIIIEHNs 0€30ITaCHOCTU
JBH>KEHUS TIOE€3]10B.

IlepBasgs u BTOpas CXEMHBIE 3alUTHI OT OMACHBIX OTKA30B MHPU KOPOTKOM
3aMBIKAaHUM U30JUPYIOIMIUX CTHIKOB OCHOBAaHBI HA TOM, UTO MpHU ACMUPPUPOBAHUU
KOJIOBBIX CHTHAQJIOB TMPOBEPAECTCA ACHHXPOHHOE TMPOXOXKACHUE  KOJOBBIX
UMITYJIbCOB B CMEXHBIX pelabcOBbIX Ilemnsax. Llemu pemmdparopa obOpasyroTcs
TOJILKO MPU acCUHXPOHHOU padote pene Mu T, uro sBisieTcs mpu3HAKOM IEJI0CTH
M30JIMPYIOUIMX CTHIKOB M TIOCTYIUIEHUSI KOJOBBIX MMITYJIbCOB TOJIBKO U3
COOCTBEHHOM pesibcoBOM Lienu. YToObl 00ecneynTh aCHHXPOHHOE MPOXOXKICHHE
KOJIOBBIX MMITYJIbCOB, KOJIMPOBAHUE CMEXHBIX PEJILCOBBIX LIENEH MPOU3BOIAT OT
TPAHCMUTTEPOB PA3HBIX TUIIOB C PA3JIMYHBIM BPEMEHEM KOJOBBIX HUKIOB. C 3TOM
LEJIbI0 TPUMEHAIOT ABa Tuna TpaHcMuTrepoB — KIITII-515 ¢ aauTenbHOCTHIO
komoBoro 1wmkiaa 1,6cex. M KIITHI-715 ¢ IIMTEABHOCTHIO KOJOBOI'O ITHUKIIA

1,86cek. ¥V Kkaxa0i CUTHAIBbHON TOYKH NEPEroHa 3TU TPAHCMUTTEPHI YEPELYIOTCH,



yeMm o0OecreynBaeTcs HEOOXOIUMBIM CIBUT BO BPEMEHM MPOXOXKACHHUS KOIOBBIX
UMITyJIbCOB B CMEXHBIX pEIbCOBBIX Iensix. Ha Bc€ BpeMsa 1LETOCTHOCTH
U30UpyomuX CcThikoB pene Mu T paboraroTr acMHXpOHHO U JemudpaTop
NpaBWIBHO  paciIM(pOBBIBAET CHUTHAIBI, IMOCTYMAOIIUEe U3 COOCTBEHHOM
PEIIbCOBOM LICTIH.

Tak xak Bce TpaHCMHUTTEPHI pabOTAIOT HE3AaBUCUMO U HE CUHXPOHU3UPYIOTCH,
TO CIBUT IO BPEMEHH MPOXOKJIEHUS KOJOBBIX UMITYJIBCOB B CMEXHBIX PEIbCOBBIX
LEMIX NEPUOJUYECKH H3MEHATCS OT IIOJHOTO COBHAAECHUS [JI0 IOJHOTO
HecoBmaaeHus. Jlemmdpupyromue uenu 3apsga  koHuaencatopoB Cl u C3
CO3JAl0TCSl TOJILKO B MOMEHTBI HECOBNAJCHUS IMPOXOXKIEHUS HMITYJIbCOB M HE
CO3JAI0TCSI B MOMEHT COBIAJICHUS. 32 CUET HE HENMPEPBIBHOTO, a MEPUOJUYECKOTO
ACMHXPOHM3Ma MOA3aps]l KOHIEHCATOPOB MPOUCXOJUT HE B KaXKIOM KOJAOBOM
HUKIE, a 4Yepe3 pa3jIMdyHOe 4YHUCIO KOAOBBIX UUKIOB. UTOOB 00ecmneunTh
MpaBUILHOE MUTaHUE CUTHAIBHBIX pesie 0e3 moj3apsaa KOHIEHCATOPOB B TE€UEHUE
HECKOJIBKMX KOJOBBIX UHMKJIOB KOHIEHCATOPbl HMEIOT 3amac HOMHWHAJIbHOMU
€MKOCTH.

Bxuitouenue aemm@paTtopHbIX sSUEEK AAHHOW JIBYXIYTHOM aBTOOJIOKHPOBKH
UMeEeT clieytolre 0coOeHHOCTH. Ha criapeHHbIX CUTHAJIBHBIX YCTAHOBKAaX B II€Mb
3apsina  kougeHcaropa Cl Omoka bBC, mnuratomero pene K, BKIIOYAIOT
MOCTIEIOBATENILHO COEAMHEHHBIE KOHTakThl pene 1T u 2T npnsg UCKIOYeHUs
BO3MOKHOCTH 3apsiJa KOHJIEHCATOpa OT HUMITYyJIbCOB CMEKHOW PENBCOBON LIEMHU
Py KOPOTKOM 3aMbIKaHWU M30JUPYIOMIMX CTHIKOB; B IEMb BO30YXKIACHUS pelie-
cuétunka |A  BKJIIOYEHBl  MapajuIeIbHO  COCAMHUTENbHBIE  KOHTAKTHI
TpancmuTTepHbIX pene 1T u 2T, ytoOsl paboTa Aemmdparopa He HapylIalach Npu
M3MEHEHUH HANpaBJIEHUS IBUKEHUS.

CocrosiHne KpacHOW JlaMmnouyku nepepaercs no cucreme YJIK mgucneruepy
Y. C »Toil 1enpl0 B NMPUHLMIHUAIBHBIE CXEMBbI BBeAeH KOHTAakT pene O. Ilpu
3aHITOM OJIOK-YYacCTKE OCYIIECTBIISETCA «TOPSAYU» KOHTPOJIb, a TIPU CBOOOJTHOM

«XOJIOTHBIIN.



IIpn BcTymieHHHM MoOe3da Ha PEJIbCOBYHO JMHUIO LIYHTUPYETCS PEJNCHHBIN
KOHEll, Tpekpamaer padoty pene M, u, cienoBaTenbHO, MpeKpamiaer padbory
nemudparopHas syeiika, obecrounBaercs pene K u ero moBToputenu. Yepes
ThuIOBOM KOHTakT peine WM m XK1, Bcraer mox Tok pene OM. Kontaktom OU
noakmoyvaercss ooMorka pene I[IJIT nHa maioel TpancmutTepa. Bpibop mai6d
OCYIIECTBIISIETCSl KOHTaKTaMu penie u3Becturenss npudmmxenus WUII, cocrosHue
KOTOPOTO 3aBUCUT OT KOJUYECTBAa CBOOOJHBIX OJOK-y4acTKOB Brepenu. Jlaiee
koHTakToM [IIT noaxmtouaerca [T, a uepe3 konTakt AT moakiroyaeTcss HyKHbIN
KO/l ITPY HEMPABUJIBHOM HAlPAaBJIECHUU JIBUKEHUS.

CxeMa 3afaHHBIX CHUTHAJbHBIX YCTaHOBOK TMna OM m Ou mpuBeleHa Ha

akate lrpaduyeckoro Mmarepuana paboThl.
4.3. Cxema BrJo4eHusi reseparopa YAK

KoHTpone HCIpPaBHOTO COCTOSIHHUSL YCTPOWCTB CHUTHAJIBHBIX YCTAHOBOK
aBTOOJIOKMPOBKM  OCYIIECTBISIIOT ~ CPEJICTBA  YAacCTOTHOIO  JUCIETYEPCKOTrO
KOHTpPOJIS.

B cucreme UKAD npumeHeHa cucteMa 4acTOTHOTO JUCIIETYEPCKOrO0 KOHTPOJIS
(UAK), xoTopas mepemaeTr Ha CTaHIMHM, OrPAHUYUBAIOIIME TEPErOH, OT
CUTHAJIbHBIX YCTAaHOBOK HH(MOpPMAIMI0 O IBMKEHUM TOE3J0B M, KpPOME TOrO,
nepeaaeT MHPOPMaLKIO O HAJTMYUK HEUCHPABHOCTEN B YCTPOWCTBaX CUTHAIBHBIX
U TEpEee3IHbIX yCTaHOBOK. CHCTEMa YAaCTOTHOIO JUCIETYEPCKOTO KOHTPOJIS
OpraHM30BaHa B JIMHEHHOM 1enu ABOMHOTO cHMkeHus Hanpsbkenus (JJCH-OICH)
(cm. mmakar Nel rpadudeckoro Marepuana pab6otsl.). Ilems JCH-OACH
yrmioTHeHa cxemoit YJIK.

C Kaxaoil TeperoHHONM CHUTHAJBbHOM YCTAaHOBKM KpoMe HH(POpMaLUU O
CBOOOJHOCTH OJIOK-y4yacTKa nepeaaetcst HHGOpMaIus:
® COCTOsSIHHME OJIOK-y4YacTKa;
® [IEperopaHue OCHOBHOM WJIM PE3EPBHOU HUTHU KPACHOU JIAMIIBI;
® [IeperopaHue OCHOBHOM HUTH pa3pellalollero noka3zaHus cBetodopa;

¢ OTCYTCTBHUC OCHOBHOT'O MJIM PC3CPBHOTO IIUTAHUA IICPCMCHHOI'O TOKA.



PaGota renepatopa npu U3MEHEHUHU COCTOSIHUS KOHTPOJIUPYEMBIX OOBEKTOB:

e KoHTposnpyeMble 00BEKTHI UCIIPABHBI, OJI0K-y4acTOK CBOOOaeH. B nanHo#
CUTYyallud CIIeJlyeT PYKOBOJACTBOBaThCS cxemou Ttabmuuedt 4.3.1, B KoTopoii
IIPUBEJICHBI YaCTOTHBIE KOJOBbIE CUTHaIBL. DpOoHTanbHBIMUA KOHTakTamu pene KO,
JCH, C1 u A oOpa3zyercsi nepemMbluka Mexay Bbixogamu 53 u 61 reHeparopa, 1o
KoTOpoi TpaH3uctopbl VT2 u VT3 ycunurens mojiydyalOT NOCTOSSHHOE MUTaHUE.
OT re”eparopa B JUHUIO MOJAETCS HETIPEPHIBHBIN KOJOBBIM curHai (1) Ha yactoTe
JAHHOI'O T€HepaTopa.

e KoHTponupyemble 00BEKTbl UCIIPaBHBI, OJIOK y4acTOK 3aHAT. OPOHTOBBIMU
koHTakTaMu pene Cl  BbeIKIIOYaeTcsl NOUTAaHUE TEHEpaTopa, TIeHepauus
npekpaiaercs. KoHTposibHBIN KO B IMHUIO HE TTocTynaeT(2).

e [leperopena namna kpacHoro orHs. YUepes TbUIOBbIE KOHTakThl pene KO
oOpasyrotcst aBe nepeMbluku 53-31 u 43-41. Bxitodaercss U Mo HECUMMETPUYHOMN
CXeM€ HayuHaeT paboTarh MYJIbTUBHOpaTOop Ojarojgapss MOJKIIOYEHHUIO
JOIOIHUTENIBHOrO pesucrtopa Ry mapamnensHo pesuctopy Rgs. OT reneparopa
MOCBUIAETCSI YaCTOTHBIM KOJ, B KOTOPOM MMITYJIbCHI JUIMTENbHOCTBIO 0,3C
pasznensitorcs  uHtepBanamu  1c  (3). Ileperopanue mnammbel KpacHOroO OTHS

KOHTPOJIMPYCTCA KaK IIpU CBO6OIIHOM, TaK W IPHU 3aHATOM COCTOAHHUU 0J10K-

y4acTKa.
Tab6auma 4.3.1
YacToTHBIE KOJOBBIE CUTHAIBI
Tum xoga Kon ITepembruxku I'KIII
1 N N 53-61
2 Konx orcyTcTByeT —
3 40’3:: ! ,‘O’3>: ! ::O’3>: ! > 53-31
43-41
4 Sl ot ot o1 1 15331
5 . 1 0,3“ 1 ‘40,3“ 1 - 51-32
43-42




6 03 03 03 03 03 03 03 03 0,3 53_31
43-42-41

e OTCyTCTBYET NEpeMEeHHBIN TOK. Uepes ThUI0BOM KOHTAKT pene A oOpasyercs
nepembiuka 53-31, yepe3 KOTOpPYIO MOAAETCS MHUTAaHWE Ha MYJIBTUBUOpATOp U
tpansucrop VT6. Ilpu OTKpHITUM TpaH3UCTOpa NUTAaHUE TMOAAETCS Ha
YCUJIUTEIBHBIM  Kackaj  reHeparopa.  MyneTuBuOpaTop  pabotaer 1O
cumMeTpuuHoi cxeme. OT reHeparopa MoJaeTcs YaCTOTHBIM KO, COCTOSAIIUN M3
UMITyJIbCOB W HWHTEPBAJIOB OAMHAKOBOM nnutenbHocTH lc (4). OtcyrcTBUE
MEPEMEHHOT0 TOKAa KOHTPOJIMPYETCS TOJBKO MPU CBOOOJHOM COCTOSSHUU OJIOK-
y4acTKa.

e HeucnpaBHa 1enb ABOMHOrO CHIKEHMSI HampsbkeHus. Yepe3 ThbUIOBBIE
koHTakThl pene JICH oOpasyrorcs ase nepembruku 53-31 u 43-43, o KOTOphIM
MoJIaeTcs MUTaHUE Ha MYJIbTUBUOpATOp U reHeparop. MynbTuBuOpaTop padboraer
0 HECHMMMETPUYHOM cXxeMe Oyiarofapsi TMOAKIIOYEHUIO JIOMOJHUTEIBLHOTO
pesucropa Ry mnapammensHo pesuctopy Rgs. OT reneparopa mnoceuiaercs
YaCTOTHBI KOJ, B KOTOPOM HMITYJbChl JJIMTEIBHOCTBIO 1C pa3genstoTcs
unrepBasiamu 0,3c (5).

° HcnpaBHOoe cOCTOSIHME BCE€X YCTPOWMCTB CHUTHAJIBHOM YCTaHOBKHU. Ilpu
CUMMETpUYHOM pabore wmynbTuBHOpaTopa reHeparopa ['KII wumnynbcer u

WHTEPBAJIbI TIEpEJal0TCs OTHON JIUTENBHOCTHIO 0,3¢ (6).



4.4. Pacuert pe/ibCOBOIi LeNnu

PenbcoBass uens (PII) mnpennazHaueHa mjisi KOHTPOJISI CBOOOJHOCTH U
UCIIPAaBHOCTH MYTEBBIX YYAacTKOB, Mepeaadyd HH(oOpManusi €O CTallMOHAPHBIX
YCTPOMCTB Ha TMOJBUYKHOM COCTaB M JJIS CBSI3U ME¥KIY CHUTHAJbHBIMU TOYKAMHU.

N3BecTtHO Oo0mbiioe konuuecTBO pasHoBuaHocted PLI. BpiGop koHkpeTHOM
CXEMbl 3aBUCUT OT MHOTMX (AKTOpOB: poja TATH, MECTa pacCIOJIOKEHUS,
MPOTSKEHHOCTH, BEIMYMHBI CONPOTUBJIEHUN U30JIALUH U T.J.

Hcxonuble NaHHbBIE
Jlns pacdera pii pyu aBTOHOMHOM THATE:

1. Yacrora curHanpHoro Toka f= 50 I'm;

2. MuHuMainbHas yJeinbHasi COMpOTUBICHUS n3oaanuu R, =0.95 Om*km
3. JlnmuHa peabcoBOM JIMHUM 1=2KM

4. HopmatusHoe myHT R;=0,06 Om

5. MUHHUMAaIBHOTO y/IeJIbHAsA COMPOTUBIIEHUS PEIHC 7=0,5¢*Om/km.

6. JIONONMHUTENBHBIN Pe3UCTOp Z,,=250 OMm

HOPMAJIbHBIN PEXXUM I10 ITYTEBOMY ITPUEMHUKY

B HOPMAJIBHOM PCIKHUMC ITYTCBOC PCJIC NOJIKHO IIPUTATUBATDH AKOPb IIPU CaAMbIX
HC6JIaI‘OHpI/I$ITHBIX YCIIOBHAX pa60T51: MUHUMAJIBHOM COIIPOTHUBJIICHHUH HU30JIALNHN

v

u min

M MUHHUMAaJIbBHOM 3HA4YCHMH HAIPSKCHUS UCTOYHHMKA ITUTAHUS U

u min

I[JISI TOrO, YTOOBI pacCcunuTatb MHUHUMAJIBHO JOIIYCTUMOC 3HAYCHHUC Ha-

NpsoKCHUA HNCTOYHHKA TIITUTAHUA U HCO6XOIII/IMO OIIPCACIIUTD IMApPaMCTPBI

u min

YCTBIPCXITIOJIIOCHUKOB CXEMbI 3dMCIICHUA (pI/IC41,) W HAIIPSZKCHUS HAIACKHOT'O Cpa-

OaTbIBaHUSA IYTEBOT'O pelie.

Koaddunmentsr uerpipexnontocHukoB (PJI) penbcoBoM JMHUM HaXOISTCS

IMOCJIC pacdCTa BTOPHUYIHLIX IIAPpaAMCTPOB pII:



=VZ/R4,=V0.8¢/%°/0.859=0.9651¢**°

Z~NZ*R,~0.8¢/°%0.859=0.829¢"*
I'ne y - mocTtosiHHAs pacnpocTpaHeHus, 1/Km,
Z - Y 1elbHOE CONPOTUBIIEHUE peiibe, OM/KM,
Ri, - MUHUMAaNIBHOE yJIeTbHOE COMPOTUBIICHUE H30ISAINU, OM * KM,
Z,- BOJTHOBOE CONPOTUBJIECHUE JIUHUHU, OM.

[Ipy Hamuuum 3a3eMJIeHUS KOHTAKTHBIX omnop B ypaBHeHusx (I), (2) Bmecto

R ITIOJACTABIISICTCA 3HAUCHUC
ekv

Rekv=0- 5 *Riz+(0- 5 *Riz*ROp )/(O 5 *RiZ+R0p)=O. 859

Tac Rekv - OKBUBAJICHTHOC MUHHUMAJIBHOC YICIIBHOC COIIPOTHUBIICHUC U30JIALIUH,

Om*KkMm;
Rop;=2 OM*KM - MUHMMAaJIHOE YAEIBHOE CONPOTHUBIICHUE
3a3€MJICHUS] KOHTAKTHBIX OIOP.
Koaddunmentsr uetbipexmnontocuuka PJI onpenenstorcs u3 ypaBHEHUN:
Ap=D,=ch([1*)=2.501¢""*
B,-Z,sinh([]*1)=2.151¢">%%
C,= (sinh([0*1))/Z,=3.131&"*5%
Pacuer P1] B HOpMaJIbHOM peKkrME TPOU3BOIUTCS CICAYIOIINM 00pa3oM:
KoadpuimeHTs! 4eThIpeXnoatoCHUKa JTOMOJHUTEIBHOTO Pe3UCTOpa
A=1; B=250; C.¢=0; D.=1;

U1=ArdUO+ BrdI() =9.665



[,=C,qUq+ D;ql=0.023
Koaddunuentst yersipexnontocuuka WT Ha peneitHoM KoHIie
Air=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 KaOeNbHbBIX 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¢-2*=1.253¢"*" (B)
;= Cy Uyt Dy L=0%1.153¢"* +1%0.33¢77% =0.33¢*%° (A)
Koaddunmentst uerbipexmnontocHuka PJI
A=2.501e""%; B,=2.151¢"%% C,=3.131e"***; D= A,;

Us= A, Ust Bl =2.501e"747%1.253e"% +2.151&7*82%(.33¢2%7 =3.767¢1479% )
L= C,Us+ D,1i=3.131e"2*82%1 253”2 +2.501e"74°%0.33¢7%% =4.697¢->"7% A)
KOS(i)(I)I/II_II/ICHTBI YCTBIPCXITOJTHOCHUKA Ka6eHBHBIX ZKNJI HA IIUTAOIIIEM 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"7 (A)

KOC—)(I)(i)I/II_II/ICHTBI YCTBIPCXIIOJIIOCHUKA BXOIHOC COIIPOTHUBJICHUC HA ITUTAKOIICM

KOHIIC
Ap=1; B,=2¢*’; C,=0; D,=1;
Un= Ay=Ust By, Is=1%5,034¢"% +2¢/%4.697¢-"77% =12,519¢/'""7 (B)

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



C YUCTOM KOJICOaHUs HAIIpsZKCHUA CCTU BBIXOJHOC HAIIPSKCHUC IMHUTAOIICTO

npudopa cienyeT yBelIuuuTh A0 Benuuunsl U,.= K, . *U,
win Uit pazouyBCTBUTENBHOM P
U= Kine*U, =1.1* 12,5191 772 =13.771'°7  (B)
rae K -koadpuiment HecTabMIbHOCTH MUTAIOIIETO HAMPSKEHUS
(Kye=1.1171s penbcoBoit rienu yactoroit 50 I'y,).

daktnyeckoe 3HaueHwe HanpsbkeHua U,,=13.9 Oyner onpenemsaTbes
KOHCTPYKTUBHBIMU OCOOEHHOCTSIMH KOHKPETHOTO HCTOYHUKA TUTaHUA, T. €.

HUMCIOIMUMUCA B HUX I'padallvuAMN HAIIPAKCHUS, IIPU 9TOM
Kip=Uug/Une = 13.9 /1377172 =1.009¢71* 772

e - - KOA((PUIMEHT, YUUTHIBAIOIIUNA HAJTWYUE HANIPSHKEHUS, OJMKANIIIETO K
P

Uyg. Onpenenus, us K, , MOXHO HAWTH (PAKTUYECKUM TOK MUCTOYHHMKA IHUTAHUS IO

YPaBHEHUIO

Lip= 1, *K, o * K., =4.697e-"77% *1 1%1.009¢7"""772=5.215¢71%%7 (A)

Pe3ynbTathl pacueToB mpencraBieHsl B Tadauie 4. 1.

muzauuit  (AJIC) 3akmiouyaeTcss B TOM, 4YTOOBI OMNPEAENUTH HAMpPSKEHHUE
UCTOYHUKA MUTAHUSL Uy, NOCTATOYHOE JUIsl padOThl JIOKOMOTHBHOI'O MPUEMHHKA,
Haxojsmierocss Ha BxogHoM KoHue PILI. Ilpu aBTOHOMHON TAre HOPMAaTHUBHOE

3HAUCHUE TOKA B PEIIbCOBBIX HUTSX IOJT KaTyIIKaMH JIOKOMOTHUBA, [,i=1.2 (A).
Uals:=0 Ials:=1.2

Pacuer pexuma AJIC BepeTcss aHaJIOrMYHO HOPMAIbHOMY pEXUMY IO

IMIyTECBOMY IMPUCMHUKY CXEMA 3aMCIICHUA IIPUBCACH HA PUC 4.2,



Pacuetsl U, I B Apyrux pexxumax npou3BOAATCS aHAJOTUYHO, MEHSIOTCS TOJIBKO
KO3((DUIMEHTHI YETHIPEXITOIIOCHHUKA pebcoBOM JinHuu U U, |
YETBIPEXTOIIOCHUKOB HayaIa.

Pe3ynbrathl pacueToB nmpecTaBieHbl B Tadauie 4.2.

Koagppuuuenmur uemwvipexnoniocnuxa PJI 6 pestcume nepezpysxu.
Aperi=1; Bperi=R.o*¥1=0.861%8%2=1.6"%¢; C ;=0 Dperi=1

Pe3ynbTaThl pacyeToB mpecTaBieHbl B Tadauie 4.3, cxema 3aMeleHust

IIpUBEEH Ha puc 4.3.

Koappuyuenmur uemuwipexnonocnuka PL 6 uiynmoeom pesrcume npu

HaAJl0JiICéHUU uiynma Hapeﬂeﬁnom KOHUe:

Agr=1+ Ry *l/ Ryp=1+0.8/98%2/0,06=27.104/ 0%+ce,

Ba:=1+ Ry *I=1.66/08

Car=1/ Ryw=2/0.06=16.667

Dgy,:=1

PCBYJIBT&TBI pPacdCTOB IIPCACTABICHLI B Ta6J'II/IH€ 44, CXEMa 3aMCIICHUA

IIpUBEEH Ha puc 4.4.

Koappuyuenmut uemuwipexnonocuuka Py 6 pexcume uiynmogom pesxcume

NpU HAJL0IHCEHUA WYHMA NUMAIOWUM KOHUe.
Agnp=1
Bynp:=1+ Ree*1=1.66/
Cap:=1/ Rnn=2/0.06=16.667¢
Dgp:=1+ R/ *l/ Rypi=1+0.8 oi65degsn /0,06=27.104 e]'63.084deg;

PCBYJIBT&TBI pPacdCTOB IIPCACTABIICHLI B Ta6J'II/II_[€ 44, CXEMa 3aMCIICHUA

IIpUBEEH Ha puc 4.4.



B myHToBOM pexkuMme sikophs myTeBoro peiie B PLI ¢ HenmpepbIBHBIM MUTaHHEM
JIOJKEH HAJICKHO OTITYCKAThCS, a PEJie UMITYJIbCHOW Wik KogoBou Pl HamexxHO He
NPUTITUBaTh CBOU sKopb. PIl B 3aBHCHMMOCTH OT MecTa HaJIO)KEHUS IIyHTa UMEET
HEOJIMHAKOBYIO IIYHTOBYIO UYBCTBUTEJIBbHOCTh. Hambonee Hu3Kasg IIyHTOBas
YyBCTBUTEJIBHOCTh HAOMIOJAETCs, KaK MpaBUiIO, Ha KOHIAX PEIbCOBOW JIMHUMU.
Kpurepusimu  1mIyHTOBOro  pexumMa  CiyXaT  KO3(DQUIMEHTh  IIYHTOBOU
YyBCTBUTEIBHOCTH DPEIEHHOT0 M IUTAIOIEro KoHLoB (K, u K,,). Ilpn
HaJOXEHUU HOpMaTUBHOTO myHTa (R,,=0, 06 OM) 3TH KO3()PPUIUEHTHI AOTKHBI

OBITh HE MEHBIIIE 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! yetbipexmnontocHrka PL] B KOHTpOJIbHOM pekuMe

Akr:=cosh([Ikr)+1/2*(S1*S2)EN1+2msinh((Tlkr)= 3.964¢* >4



Bkr:= Rrel*1/( [ Ikr)[sinh( [ 1kr)+1/2(S1*S2)EV1+2m(cosh( [ 1kr)+1)]=
6 23 7ej62.467deg
Ckr:= [lkr/Rrel*|[sinh([J1kr)+1/2(S1#S2)EN1+2m(cosh( [ 1kr)-1)]= 2.51¢/*2%¢
Dkr:= Akr:=3.964¢"* 7
I'ne

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

Zm = ja)Ml2 - COIIPOTUBJICHUC B3aUMO MHAYKTHUBHOCTHU MCKIY PCIbCAMH,

M,, - B3aUMHAasl UHIYKTUBHOCTb JBYX KOHTYPOB penbC (A yacToTsl 50 I'n

12

M, =0,00129 ¢/7);

m=52 - K03((DUINEHT OTHOCUTEIHHOrO PACIPENENCHHS MPOBOIUMOCTH

¢

MEXIy pelbcaMu g, W 3emied g, S U S; — KOIQOHUIMEHTHI CcXeM,

YUUTBIBAIOLIHE MTapaMeTphl Jpocceb-TpaHcpopMarTopa:

4+8m

S = cth{(yl)éa E | }

3HaueHue (yl), 3aBHCHT OT YaCTOThI CUTHAIBHOTO ToKa. J{nst PLI wactoroii,

ast PL{— 50 Ty (), =1,13.

Cxema 3amemieHuss nmpuBeneH Ha puc.4.5. Pe3ynbratel pacueToB

KOHTPOJIBHOTO B Ta0muIle 4.5, M BCEX PEKUMOB IIPE/ICTaBJICHBI B TabyuIie 4.6.

4.5. YBsi3Ka neperoHHbIX YCTPOMCTB CO CTAHIMOHHBIMH

4.5.1 O0mue mon0KeHus
Ha moaxomax K CTaHUMSAM CHUTHaJbHBIE YCTAaHOBKH aBTOOJIOKHPOBKH
YBA3BIBAIOT C YCTPOWCTBAMHU PEJIEHHOW LEHTPAIM3ALUU CTAaHLUUH. YBA3KY
MPOU3BOJAT KAK HAa KPYMHBIX CTaHLMIX, 000pyAOBaHHBIX ycTporictBamu BMPILI,
TaK W Ha  IPOMEKYTOYHBIX, OCHALICHHBIX YCTPOMCTBAMU  PEICUHOUN

OCHTpaJIM3allu ¢ MCCTHBIMU WX HCHTPAJIbHBIMU 3aBUCUMOCTAMUA.



B monHyto cxeMy YBSI3KM BXOAST: I€NU YBSI3KM MPEIBXOJHOTO cBeTodopa
aBTOOJIOKUPOBKUA C BXOJHBIM CBETOQOPOM CTaHIMHU; LENU YBSI3KU BBIXOAHBIX
CBETO(OPOB CTAHILIUU C MEPBBIM MEPETOHHBIM CBETO(POPOM aBTOOJIIOKUPOBKH; IIETIH
M3BEIICHHS O MPUOJIMKEHUU U yIaJeHUHU MOE3/J10B 32 JBa U TPpHU OJOK-y4yacTKa OT
CTAaHUWH; LENH KOJWPOBAHMS CTAHIIMOHHBIX PEJIBCOBBIX ILENEH, BXOIAIIMX B
MapupyTel ortnpasieHus, kogamu AJIC, COOTBETCTBYIOIIMMH IOKa3aHUSAM
NEPBOI0 NEPETOHHOTO CBETO(OPa aBTOOIOKUPOBKH.

[IpenBxoaHbie CBETOPOPHI OTAUYAIOTCS OT MPOXOJHBIX CHUTHAJIU3aLUEH U
MMEIOT JIONOJIHUTEIbHBIE CUTHAIBHBIE MOKA3aHUS B BUIE YKEJITOrO MUIAOLIETO
OTHS U B HEKOTOPBIX CIIy4asX 3€JEHOTO MHIarouiero orHs. JKenTvlii MUTArOMIUi
OTOHb SIBJISIETCSl OO0Jee pa3pelaoluM CUTHAJIbHBIM TOKa3aHMEM, YeM JKeJIThIH
IIOCTOSIHHBIM, A 3€JICHBIM MUTAIOIIUM ONOHb — MEHEE Pa3pelLIaAOLIM, YEM 3€JICHBIN
MOCTOSIHHBIN. JKenThlii MUrarolmuid OroHb BKJIKOYAETCd Ha MPEIBXOJIHOM
cBeTodope, eciii BXOJHOU cBETOGOp CUTHAIUZUPYET JBYMS JKEJITHIMU OTHSIMHU, U3
KOTOPBIX OJUH MWIAIOLINN, pa3pellaroliiii ABMKEHHUE I10e37a C YCTaHOBJIECHHOU
CKOPOCTBIO U YKa3bIBAIOIIMA Ha HEOOXOJUMOCTh MPOCIEIOBAHUS BXOJHOTO
cBeToopa ¢ MOHMKEHHON CKOPOCTHIO (MO€3/] MPUHUMAETCS Ha OOKOBOM MyTh MO
OOBIYHBIM CTpeiKaM). 3eJIeHbI MHraloluid OrOHb Ha TMPEIBXOJHOM cBeTodope
BKJIIOYAETCS, €CIIM BXOAHOW CBETO(OpP CUTHATU3UPYET ABYMS JKEJITHIMH OTHSIMU C
BKJIIOYEHHOW CUTHAJIBHOW MOJIOCOM (ITOe3]l MpUHUMAaeTcs Ha OOKOBOM MyTh IO
MOJIOTUM CTpeiKaM). B 3aBUCMMOCTH OT CHUTHAJIbHBIX MOKa3aHUU MPEABXOIHOTO
cBeToopa MPUMEHSAIOT CXeMY MPEABXOJHON CUTHAIbHOM ycTaHOBKU TuUna OM c
OJTHUM MUTAIOIIUM JKEJITBIM OrHEM Wiau Tuna OM3 ¢ OJHHUM JKENThIM U OJHUM
3€JICHBIM MUTAIOIIMMH OTHSIMH.

[Ipu yBsizke ¢ aBTOOJOKMPOBKOW, MMEIOUIEH TPEX3HAUHYIO CHUTHAJIU3ALIUIO,
U3BEILEHUE O NPUOIMIKEHUH I0e37a K CTAaHLMU MPEeAyCMaTpUBAIOT 3a JiBa OJIOK-
y4acTKa, a C YETBIPEX3HAYHON CUTHAJIM3alue — 32 TpU OJI0K-y4acTKa.

4.5.2. OIHOHMTOYHBIN IVIAaH NPUIETA0LIel K Meperony CTaHuuu
Ha oaHOHUTOYHOM IIIaHE IIOKA3BIBAIOT: PACIOJNOXKCHUE U HyMEpaluIo

CTpEJOK U CBETO(GOPOB, CIIELUATM3ALMIO ITyTEH, Pa3METKY M30JIMPYIOIIUX CTHIKOB



U3 YCJIOBHUM rabapUTHBIX T'PAaHUIl KAXIO0r0 MYTH U MAaKCUMAJIbHO MOJE3HbIX JIJTUH
MPUEMO-OTIPABOYHBIX My TEH.

Ceetodopsl HEOOXOAMMO pacrojiaraTb ¢ MPaBOil CTOPOHBI MO HAINPABICHUIO
nBuxeHus. OpAMHATBI YCTaHOBKM CBETO(GOPOB 3aBUCAT OT PACCTOSIHUS [0
OCTPSIKOB CTpPEJIOYHBIX MEPEeBOAOB. PaccTosHMEe A0 CTpEiIKd OT MPEeeabHOro
CTOJIOMKA OMNpPEAENSIIOT MO IIMPUHE MEXKAYMYThsl, MapkKe KPECTOBUHBI M THUITY
cBeTrodopa. JIByXHUTEBbIEC JaMIIbl IPEyCMATPUBAIOTCS Ha BCEX OTHSIX BXOJHBIX U
BBIXOJIHBIX CBETO(OPOB C IIaBHBIX MMyTeH (KpoMe JIyHHO-0€JI0ro OrHs), a TakkKe Ha
KpPACHBIX OTHSIX BBIXOJHBIX CBETO(OPOB ¢ OOKOBBIX MyTEH.

[lone3nyto JIMHY MPUEMO-OTIPABOYHBIX MyTEH ONMPENENsIOT OT BBIXOIHOTO
cBeTo(opa OJTHON TOPIOBUHBI IO U30JUPYIOIIMX CTHIKOB APYTrOd MpU OTCYTCTBUH
BBIXOJHBIX CBETO(OPOB B JApYrod TOpPJOBUMHE WIM MEXAY MpenelbHbIMU
CTOJOMKAaMHU  TPOTUBOMOJIOKHBIX TOPJIOBUH MPU  OTCYTCTBHM  BBIXOJHBIX
cBeTO(hOPOB B 0OEUX TOPJIOBHHAX.

Ha mnnane crTaHuMM TakXe TMOKa3bIBAlOT B HOPMAJIBbHOM (ILTFOCOBOM)
MOJIOXKEHUH BCE LEHTpAIU3yeMble CTPEIKM M HMX Hymepanuio. B HeueTHOM
TOPJIOBUHE CTaHIUU CTPEJIKU HYMEPYIOT NOPSAIKOBHIMH HEUYETHBIMU HOMEpaMHU,
BO3pacTalOlMMU B HANpaBICHUMM K OCH CTAaHIHUHU, B YETHOM — TOPSAIKOBBIMU
YETHBIMU.

['maBHBIE MYTH Ha cXeME€ OTOOpPaKEHBbI KUPHBIMU JIMHUSIMU U 0003HAUAIOTCS
pumckumu tuppamu. K HaumeHoBaHUIO TyTH, OOOPYIOBAaHHOTO PEIHCOBOU
ueneto, nobdasnsgercs Oyksa I1 (II1, IIIT u T.4.). B ogHy penbcoByto LiENb JOJIKHO
BXOJIUTh HE OoJiee TPEX CTPEIIOK.

OAHOHUTOYHBIN TJIAH YETHOW TOPJIOBMHBI CTAHLMHU TPEACTaBiIeH Iulakate 3
rpaduueckoro matepuaina paboThl.

4.5.3. IBYyXHUTOYHOIO IJIAH CTAHIIUHU

JIByXHUTOYHBIN TUIAH CTAHLUU SIBJIETCS OCHOBHBIM JOKYMEHTOM IO 000pY-
JOBaHUIO CTAHIIMU PEIbCOBBIMU LEMsAMU. FIMEHHO Ha HEM MOKa3bIBAETCS MOPSAIOK
MOJKIIFOUYEHHUSI BBIBOJOB UCTOYHMKOB MUTAHUS K PeIbcaM U UMEHHO 3TO SIBISIETCA

OCHOBHBIM Ha3HA4YCHHUCM ABYXHHUTOYHOTO IJ1aHa. Pemaercs HpO6HeMa



oOecrieueHus qCpCaOBaHHA (1)33 HaHpH)KeHI/Iﬁ I1O Pa3HbIM CTOPOHAM HU3O0JIHPYIOIINX
CTBIKOB ITpXU IIOMOIIIN METOAA 3aMKHYTBIX KOHTYPOB.

CTaHIII/IOHHbIe P€JALCOBLIC LEITH

Ha craHmum cC 5JE€KTpUYECKOM TATOM NEPEMEHHOIO TOKAa IPUMEHSETCS
PENbCOBBIE LIETIH C HEMPEPBIBHBIM MUTaHUEM U (a30uyBcTBUTENbHBIM pese JCLI-
13. Ilo ycioBusSIM KaHAIM3aUUU TATOBOIO TOKAa  MCHOJIB3YIOT  CXEMBI
JIBYXJAPOCCEIBHBIX PENbCOBBIX Ileneil. (OCHOBHOW CXEMOW pEIbCOBOM IENHU
yactoToil 25 ', Ha 6a3e KOTOPOM MOMXHO MOJYYUTh APYTHE BAPUAHTHI, SIBISETCS
CXeMa JIByX HUTOYHOU PeIbCOBOM LIETIH, KOJUPYEMOM ¢ 000MX KOHIIOB.

Ha nmmraromemM ©  penerdHBIX  KOHLAX  YCTAHABIMBAKOT  JPOCCENb—
tpanchopmaropsl JAT-1-150 u tpanchopmatopsl [IPT-A, KoTOpble COBMECTHO
COTJIACOBBIBAIOT anmapaTtypy Ha nocty JOIl ¢ penbcoBoil nuHuen. Hanpsikenue Ha
MyTEeBOM peJe PeryaupyroT MNoA00pOM HaNpsKeHUW Ha BBIXOJHOM OOMOTKE

nyteBoro TpaHchopmaropa IIT momuocTeio 65 B*A. Pe3uctop R, BbINOJTHSET

pOJIb OTPaHUYMTENIS, TapAMETPbl KOTOPOTO BBIOMPAIOTCS MO YCJIOBHUSIM PEKUMOB
paboThl peIbCOBOM LIETIH.

Ha peneiinoM koHIle mapajuiesibHO pesie BKIrodeH 3amuTHbii 010k 3b-JCIII,
npenacrasisomuil codoit LC dunbTp, HacTpoeHHBIN B pe3oHaHc Ha yactoTe 50 I'm.
bnox 3b-JICIL BbimomHsAET poib 3arpakaaromero Guibrpa OT MOMEX Ha 4acTOTe
taroporo Toka 50 I'm. Ha gactore curnanbHOro toka 25 I'nt 6ok 3b-JICII umeet
€MKOCTHOE COIPOTHUBIEHHE M COBMECTHO C MHIYKTUBHOCTBIO MYTEBOW OOMOTKH
pene oOpaszyeT mapasulesibHbIA KOHTYP C OOJIBLIMM CONPOTHBICHHEM HA 4YacTOTe
25 T'u cUrHa’IbHOIO TOKA.

M3onupyromye CTBIKM Ha CTPEJIIOYHOM IIEPEBOAE MEXKAY OCTPSIKOM H
KPECTOBUHOM B DPa3BETBIEHHBIX  PEJIbCOBBIX  LEMAX, Kak  MPaBUIIO,
YCTaHABIIMBAIOTCS HA OTBETBICHUH OT KOJIUPYEMOIO HAIIPABIECHUSI.

Ha puc. 4.5.1. nokazana pa3BeTBJICHHAs peJIbCOBas LENb I ydyacTka 39-43
CII. Jlannas wens komupyercs kogamu AJICH kak ¢ nurtaromero, Tak U ¢

pCHCﬁHOFO KOHIIOB, ITOTOMY 4YTO OHA4 YCTAHABJIMBACTCA HA TJIABHBIX ITYTAX. Ha



che3Jax IMyTeBblE pelie He ycTaHaBiuBaroTcs. Ha cTpenkax mHpuMBIKAlOIIUM K
OOKOBBIM HEKOJUPYEMBIM MYTSIM HW30JHUPYIOUIUE CTHIKM YCTAHOBJIEHBI TaKUM
o0pa3oM, YTO TrapaHTHpyeTCsl OOTEeKaHHE CUTHAJIbHBIM TOKOM CTPEIOYHBIX
COCIMHUTEIICH.

OTBeTBIEHUSI  CTPEJOYHBIX HM30JMPOBAHHBIX  YYaCTKOB, BXOJSAIIUX B
MapuipyThl IpHeMa U OTIpaBiCHUs, a TakkKe IIuHoM Oosiee 60 M, cuuTas OT
LEHTpa MEepeBO/a 1O W30JUPYIOLIErO CThIKA, JOJDKHBI OOTEKAaThCS CUTHAIBHBIM
TOKOM. DTO JIOCTUTAETCs YCTAaHOBKOM Ha Ka)KOM OTBETBJICHUM IYTEBBIX peEJIE,
YHCJIO KOTOPBIX B OAHON PENHCOBOM LEMU HE JOJIKHO MPEBHIIATH TPEX.

4.5.4. KonnpoBaHue CTAHIHOHHBIX PEJIbCOBBIX Lenel

Bce penbcoBble 1€ HOPMAJIbHO MOJY4YalOT HENpepbiBHOE nuTaHue. s
3aJIaHHOM CTaHIMU O0ecreyruM KOJAMPOBAHME BXOJHBIX M BBIXOJHBIX cekuui. U B
TOM U B IpDYTOM CJIy4ae pa3inyaloT TPU CXEMHBIX y3Jia:

1) cxemHBIi y3e1 BKIIIOUEHHSI OOIIET0 KOJAOBOIO PEIe;

2) CxXeMHbIH y3el BKIIOYEHHUS HWHIWBUIYAJIbHBIX  KOJOBBIX  peJe,
MpUHAAJIEKAIINX KKI0N CEeKIUU;

3) cxeMHBIH Yy3ed BKJIIOYEHUS OOMOTOK MHTAIOMIMX TpaHcHopMaToOpoB
PEIIbCOBBIX LIETIE.

Ha cTanimu g0mKHBI KOJUPOBATHCS:

® CTpEJIOYHbIE M IMyTEBbIE€ YYACTKH, BXOJSIIME B MapHIpyThl Npuéma u
OTIIPaBJICHUS IO TJIABHBIM IYTAM;

® [yTH NpUEMa U OTIPABIICHUS MMACCAKUPCKUX TOE3/10B;

* IyTH, 1o KOTOPBIM TEXHUKOPACTIOPSAIEIUTENbHBIM aKTOM
npeaycMaTpuBaeTcsi 6€30CTaHOBOYHBIN MPOMYCK MOE3/0B.

Ha 2-x mytHbix ywactkax Ab, Bce mpueMooTnpaBoOYHbIE MYTH, HUMEIOIIHE
MapuIpyThl OTHPABJICHHUS O HEMPABHJIBHOMY MYTH U OE€3CTPENIOYHbIE YYACTKHU
[JIaBHBIX MYTEW BXOMASIIHUX B 3TH MapLIPYyThl NOJJIEKAT KOJIUPOBAHUIO.

KonnpoBanue peibcoBbIX Henell B MapmipyTe npueMa
[Ipy KOOUpPOBaHUM PENILCOBBIX LEMEed B MapuipyTax IpHeMa BKIIOUYECHHE

KOOUPOBAHUA IMPOU3BOAUTCA TI'PYIIIOBBIM KOJOBO-BKIIHOYAOIIUM PCJIC HKB u



uHauBuayanbHbiMu cTpenounbiMu — CKB. HopmansHo pene HKB 6e3 toka u
BO30Y’K/1a€TCs NMPU BHIMOJHEHUH CIEAYIOIIUX YCIOBUM:

® MapHIpyT YCTAHOBJICH Ha IJIaBHBIN MyTh;

® MapuIpyT HOJHOCTHIO 3aMKHYT;

® OTKpBIT BXOJIHOU CBETOGOP;

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

® OTCYTCTBHE MPUTIIACUTEIHLHOTO CUTHAJIA HA BXOJJHOM CBETO(OPE;

e CBOOO/JICH IIaBHBIN MyTh IpHUEMA.

OnnoBpemenno ¢ pene HKB Bkmrouaercss pene HI'T, xotopoe paboraer B
pexume Kojaa, BblOpanHoro kontaktamu peine HIC u HIIC. C momenra
BCTyIUIEHHsT mnoe3fga Ha ydactok HAII HaumHaeTcs KoOIMpOBaHHE, KOTOpPOE
OCYHIECTBIIIETCS  AHAJIOTMYHO KOAMPOBAHUIO B  MAapUIPyTe OTIPABICHUS.
KonupoBanue mpekpamaercss mnocie 3aHatus ydactka III, HO kogupoBaHue
IJIABHOTO IYTH NPOJOJKAETCS B TEUEHHHM BCETO BPEMEHU €r0 3aHATOCTH BHE
3aBUCUMOCTH OT MapuIpyTa U Moka3aHusi cBeTodopa.

Cxembl kogupoBaHusi mapuipyta npuéma Ha 111 mpuBenennl Ha miakare 3
rpaduueckoro matepuaina paboThlI.

B Mapmipytsl mpuéma BXOIAT (1O TJABHOMY IIYyTH) BCE CTpEJIOYHBIE H
MEKCTPEJIOYHbIE YYACTKHM OT BXOJHOIO CHUTHaja J0 BbIXOAHOro. CxeMHbIE
pELIeHUs AJI1 MapUIPyTOB NMpUéMa YETHOTO U HEUETHOTO HAIIPABJICHUS HA TJIABHBIN
yTh a0CONIOTHO OAMHAKOBBI.

Kax B MapmipyTrax npuéma Tak ¥ B MaplipyTax OTIPaBICHUS PEIbCOBBIC LIETH
JOJKHBI ~ OBITH ~ PAacHoOJIOKEHBbl ~ TaKUM  00pa3oM, 4YTOObl  KOJHUPOBAaHUE
OCYLIECTBIISIACH HA BCTPEUY JIBHXKYILEMYCS TIOE31Y.

IIpoBepka ycnoBUH, pa3pellalomuX KOAUPOBaTh, MapuIPyThl IpUEMA,
OCYLIECTBIIIETCS. TPYIIIOBBIMH KoJOBO-BKItouarommmu pene HKB. IIposepky
YCIOBUM KOAWUPOBAaHWSA M MOCIEIOBATEIBHOCTh MOJKIIOYEHUS K IIMHAM
KOJMPOBAaHMSI KOHKPETHBIX IMYTEBbIX YYaCTKOB, BXOJAIIMX B MapUIpyT IMpHUEMA,

BBINIOJIHAIOT WHJMBUYalbHbIE KoaoBo-Bkitouaromue pene HKB, 1-7CKB, 9-

19CKB, 29CKB, 33CKB u 11IKB.



I'pynmoBoe komoso-Bkirovatromiee pene HKB cranoBurcs mnonx Toxk mpu
OTKPBITUU BXOJHOI0 cBeTO(opa sl MpuéMa Ha CBOOOHBIN IPUEMOOTIPAaBOYHBIIHI

nyTh 111 n HaxoxaeHuu noe3aa Ha yyactke npubaumxenus 11111 mo uenu:

Bo30Oyxnenne peine HKB wuckimtogaercss mpu TOpPEeHHHM MPUTIACUTEIBHOTO
curtana Ha BxogHom ceerogope (HIIC), a tak e mpu pa3oMKHYTOM MaplipyTe
WJIY TOCJIEIHEN CTPEIOYHOM CeKIIMM B MapuipyTe npuéma 33 3.

CBoumu koHTaktamu peine HKB co3maer nenu mnuraHuss Ha JIBUTATENH
konoBbiXx TpaHcMuTTepoB KT m I'KTK (BemBoabst 0 — 220) u nogkitoyaer
rpynmnoBoe TpancmuttepHoe pene HI'T k nmarumkam komoB I'KT, I'KTK. Yepes
¢ponroBoit koHTakT pesne HKB mepBonadansHo (MO mepBOM LiEMH) CTAHOBUTCS
oJi TOK MHAUBUyalbHOE KOIOBO-BKItouaromiee pene YUIIKB nmepBoil cekiuu mo
MapuIpyTy noesza.

Ilo BTOpOW LEnH, Mocie BCTYIUIEHUs mmoe3aa Ha yyactok nytd HAIL nox Tok
craHoBuTcsi pene 1-7CKB u 1.1 Takum oOpa3om, UHIWBHUIyalIbHbIE KOJIOBO-
BKJIIOYAIOIIME PEJIE CTAHOBATCS IMOJ TOK IPH BCTYIUICHHHM MOE3[Ja Ha YYacToK,
MPEAIECTBYIOIIUA pacCcCMaTPUBAEMOMY M BBIKIIOYAKOTCA MNPHU 3aHATHUU CEKLUHU,
IIOCJIEAYIOIIEH 3a paCCMAaTPUBAEMOM CEKLHEH.

KonTaktamMu uWHIMBUIYalbHBIX KOAOBO-BKItouatomux peine HAIIKB, 1-
7CKB, 9-19CKB, 29CKB, 33CKB u 1IIKB ocymiecTBisieTcs MnocienoBaTeIbHOe
MOAKJIIOUYEHHE MUTAIOIINX KOHIIOB PEJIbCOBBIX LENEN K IIIMHAM KOJIUPOBAHMS.

JIBe MIMHBI HYXHBI, YTOOBI MCKJIIOYUTH MOANMUTKY. Ecimum OBl Mmpou30Iwuio
oObeauHeHue 2-x muH, TO koxupyemass P.II. ywactka HAII (komoBblii
tpancmutTep HITKB) nomy4un Obl NOANUTKY HENPEPHIBHBIM MUTAHUEM 11O 3 EMH.

JIns KonupoBaHMS MapUIPYTOB NPUEMA YCTAHABIMBAIOTCA 2 JAaT4YMKA KOJOB
I'KT u I'KTK. IlepBbim naturikom dopmupyrorcs konabl 3 u XK, Bropeim ['KTK —
dbopmupytores koasl KK, [Mpuuém, 'KT — KIITHI-515, TKTK — KIITHI-715.

JlaT4uKM KOJOB HOPMaJbHO HE pa0OTaloT, BKJIIOYEHUE WX MPOUCXOIUT
KOHTaKTaMH TPYIIOBOro KojoBkitouaromero peiae YKB. Bribop xoma B mmHax

KoaupoBaHus ocyuiectsisgercss kontaktamu H1C u H1JIC.



KonnpoBanue peibcoBbIX 1enmeil B Mapuipyre OTIHPaBJIeHUs.
Bxuitouenue neneil KOAWPOBAaHHS B MapUIpyTe OTHPABICHUS C TJIABHOTO ITyTH
Ipou3BOAUT KojoBo-Bkitouaroniee pene YOKB neuetHoro ormpasineHus. B ero

e B036Y)KIICHI/I$I MMPOBEPAIOTCA CICAYOIINC 3aBUCUMOCTH

® OTKpPBITOE COCTOSTHUE BBIXOAHOTO CBETO(Opa C TJIABHOTO MyTH;
® HaJIMuHKe Moe3/a nepesa cBeTohopoM;

® 3aMKHYTOE COCTOSIHUE MOCIEIHEN CEKIIUN B MapIIPYyTE;

® CBOOOJHOE COCTOSTHUE YyYacTKa yAaJICHHUS;

® OTCYTCTBHUE MPUTIACUTEIHLHOTO OTHS HA BBIXOJHOM CBETO(OpeE.

IIpyuem B 1nenp YOKB BBOAATCS THUIOBBIE KOHTAaKTBl MHHYCOBBIX
KOHTPOJIBHBIX PEJie TeX CTPEJIOK, KOTOPBIE BHIBOAST OOKOBBIC ITYTH Ha TJIaBHBIE.

[Tocne nmepekpoiTus cBerodopa nmoeznaom pere HOKB 3anurteiBaeTcs 1o nemnu
camo0s0kupoBKU. C BCTYIIEHHEM I0€3/1a Ha YYacTOK YJaJIeHHs] KOHTAKTOM peJie
YK pene HOKB BbIKIIHOYAETCH.

Konrtaktrom pene YUOC mnpoBepsieTcssi OTKPBITOE COCTOsSIHUE cBeTtodopa ¢
OokoBoro mnyTtu. B cnydae ormpaBieHuss moe3na ¢ OOKOBBIX IyTell cxema
oOecreynBaeT KOJAUPOBAHUE CEKIIMH, KOTOpasl ABISETCS CIEAYIOIEeH Mo XOIy 3a
CEeKLMEN BBIXOJIA.

[Tocne Bo30yxaenus pene CKB B penbcoBylo Lienb MOCTYNAeT ABa MUTAHUS:
HenpepbiBHOe (uepe3 koHTakT CII) u komoBoe (uepe3 kontakt YOUI,
noBroputens pene YOU — wuMnynbCHOro HeyeTHoro otnpasieHus). Ilpu
BCTYIUICHHH Ha cekuuio noeszaa, peine CII oGecTtounBaercs U B pebCOBYIO LEb
MOCTYNAET TOJIBKO UMITYJIbCHOE NTUTAHHE.

CxeMa KOIMpOBaHHE PEIBCOBBIX LIETIEN B MaplIpyTE OTIPABICHUS NIPUBEICHA
Ha jHcTe 3 rpaduueckoro Marepuania.

Kak u B mapuipyrax npuéma B MapuipyTax OTIPaBICHUS C MTOMOIIbIO 00ILETo
KOJOBKJIFOYAIOIIETO PEJNE IMPOBEPSETCA YCIOBUSA, MO3BOJSIOIINE KOAUPOBATH

MapuIpyT OTIPaBICHHUS.



B MapmipyT oTnpaBieHUs BXOIAT BCE CTPEIOYHBIE U MEKCTPEIOYHBIE YUACTKH
OT BBIXOJIHOTO CHTHAJIA JI0 TPAHUIIBI CTAHITUH.

OCOO0EHHOCTRI0O KOAMPOBAHUS MapIIPYTOB OTMPABICHHS SIBISIETCS TO, YTO
9acTh MOE370B (C OOKOBBIX MyTEH) MOTYT TaK K€ MPOXOAUTH Yepe3 y4acTKH
TJIABHOTO ITYTH.

[IpoBepka ycrmoBuii paspemaromnias KOAUPOBAHHE MApIIPYTOB OTIPABICHUS
ocymiecTBisieTcs oOmmM konoBKkmouatomuM peiae YOKB (npu oTtmpaBienuu c
rJIaBHOTO MmMyTH) W BcmomorarenbHbiM YBOKB (mpm oTmpaBieHun ¢ GOKOBOTO
yTH).

Bxirouenue pesie HOKB npoucxoauT 1o clieayromei cxeme:

HX — npoBepsieT cBOOOAHOCTH NMEPBOT0 y4acTKa yJajdeHusl OT CTaHLIUU;

5/TMK, 23/25MK — mpoBepslOT IUIIOCOBOE  IOJIOKEHUE  CTPEJIOK,
MIPUMBIKAIONIMX K Y4aCTKaM IJIaBHOTO MYTH;

Y2C — npoBepsieT OTKPHITOE TOJIOKEHHE BBIXOIHOTO curHana cetodopa H1;

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

[locne BO30YXJeHUsT OOIIETO KOJOBKIIIOYAIOMIETO peJie MO OTIPABICHUIO
CO3Ja€TCs LENb ISl BKIIOUYECHHUS WHAWBUIYAIbHBIX KOJOBKIIOYAOIINX pEJe IO
OTIPABJICHUIO.

[Ipu 5TOM nepBOHAYAIBHO BO30YXKAAIOTCS MHIUBUIYATbHO KOIOBKIIOYAIOIINE

pelie CTPENIOYHON CEeKIMU, PACTIONO0KEHHOM 32 BEIXOAHBIM CBETO(OPOM, 10 LENu:

C MoMeHTa BCTYIUICHHsI 1moe3za 3a BbIXoAHOU cBerodop U2 Ha cTpenouHyro
cekunto  45CII  Bo3Oyxkmaercs pene 23-25CKB  crpenouyHoro  ydacrka,
PacmoJioKEHHOro 3a cTpenouHoit ceknueit 45CI1.

CxemMbl TOJAKIIOYEHHS TMUTAIOIMHUX TpaHCHOPMATOPOB pEIbCOBBIX LiEMEn
YY4aCTKOB MYTH BXOMSIIUX B MapHIPyT OTIpPaBICHUS K IIMHAM KOJWPOBAHUS

npuBejeHa Ha miakare 3 rpaduueckoro Marepuania.



Cxema paboTaeT aHAJIOTMYHO CXEMaM Mapuipyta npuéma, OCOOEHHOCTb
3aKJII0YAETCS B TOM, UYTO B KAUECTBE AaTUMKA KOJAOB JJIsI KOOAUPOBAHUS MapIIPyTOB
OTIPABJICHUS CIY>KUT IIyTEBOE PEJIe PEIBCOBOM LEMHU IIEPBOr0 y4acTKa yIAJICHHUS.

[Ipu ormpaBieHUH MOE30B C OOKOBBIX MyTeH KOAMPOBAHME HAUMHAETCS
TOJIBKO C MOMEHTA BCTYIUICHHS MO€3[a Ha CTPEJOYHYIO CEKLHUIO IJaBHOIO MYTH
HECBA3aHHYIO CTPEJIOYHBIM NEPEBOIOM C OOKOBBIM MYTEM.

3asepxKa MOCBUIKM KOJOB MOE3[aM, OTHPABIAIONIMXCA C OOKOBBIX MyTeH,
OCYLIECTBIISIETCS. BCIIOMOTaTeNbHBIM KoloBKII0Uaromum pene HBOKB.

Paccmotrpum mnpumep otnpasieHus noezga ¢ S5 nyru. Crpenka 12MK
3aMKHYTa (3aMKHYT COOTBETCTBYIOLIMH KOHTAKT) U CO3AAeTCs 1elb BO30YXKACHUS

pene UBOKB u nociie yero o0pasyercs 1ernb caMOOJIOKMPOBKH 110 LEMu:

HOC — of1miee curnanbHoe pesie o OTIPaBICHHUIO.

KoaupoBanue 60KOBBIX MyTeil

Jliist konrpoBaHusi OOKOBBIX IMyTel ucnonb3dyetcs 3 aatunka koaos: PBKT s
KoaupoBaHus ¢ peneiHoro koHua; IIBKT — mns xogupoBaHusi C MUTAIOIIETO
koHI11a; 3KT — naTyuk KOJO0B C 3aIlIUTHBIMU IIali0aMu, CITYKUT I OPMUPOBAHUS
koza KK mpu ycTaHOBIIEHHOM MapuipyTe WIM OTHPABICHUH C TJIaBHOTO MYTH.

[Ipy HanMuMM YETHOTO M HEYETHOTO BBIXOAHBIX CHUTHAJIOB KOJAWPOBAHHUE
OCYIIECTBIIAETCSA C 2—X CTOPOH C PEJIECHHOr0 Y MUTAIOIIETO.

JIna KomqupoBaHUs C PEJIEUHOTO KOHIIA CIYKUAT TpaHcMmutTepHoe peine [IPT, a
U1 KOOUPOBAHMS C IMUTAOLIETO KOHLA CIYKUT TpaHcMuTrepHoe pene IIIIT.
KonupoBanue OOKOBBIX MYyTE€H OCYIIECTBISETCS TOJBKO NPH HAJIUYMU Ha HEM
MOE€3/1a, 4YTO MPOBEPSIETCS KOHTAKTAMHU MYTEBBIX PEJIE.

[ITIKB — uHAMBUAYyalbHO KOJIOBKIIIOYAIOIIUE peJie, CTAHOBUTCS MOJ TOK C

MOMCHTA BCTYIUICHUA I10C31d HAd YUACTOK ITYTH 110 ICIIH:

Beibop koma A MOCBIIKM B PEIbCOBYIO I€Nb C PEJIEHHOr0 KOHIA
ocymectBisieTcs:i KoHTakTaMu YJIC m YC — KOHTpONMPYIOIIMX COCTOSHHE 2-X

6HOK-y‘IaCTKOB YAaJICHUA OT CTAaHIIUU B HCYETHOM HaIlpaBJICHUU.



Cxema KoaMpoBaHUs OOKOBBIX MyTEW MpHUBEAEHA Ha IJakate 3 rpaguueckoro

Martepuaia paboThl.

4.6. Cxema cMeHbI HAIIPABJICHUA ABUKEHUS

B Tex ciywasix, Korja NpOBOJUTCS KalMUTaJbHBIM PEMOHT OJHOrO MyTH Ha
JIBYXITYTHOM YYacTKe, IPelyCMaTpUBAETCS BPEMEHHOE JBYCTOPOHHEE JBHUKEHUE
no JApyromy nyTH. B cxemax THUNOBOW JBYXIYTHOH aBTOOJIOKHMPOBKHU
MPEeTyCMOTPEHbl MEPEKIIOYAIONINEe YCTPOMCTBA ISl PETYJIUPOBAHUS JABUKEHUS
MOE3/J0B B  HENPAaBWIHHOM  HAaNpaBI€HUH CPEACTBAMH  ABTOMAaTUYECKOMU
JIOKOMOTHUBHOW CUTHAJIU3AIUH.

[locne mepexsoueHus MyTH Ha JBYCTOPOHHEE JIBHYKEHHWE MHTEPBAJIbHOE pe-
T'YJIMPOBAaHME JBMKCHHS TMOE3J0B B MPABUIBLHOM HAIPABICHUH OCYIIECTBISETCS
CpelcTBaMH aBTOOJOKUPOBKU U aBTOMATHUYECKOM JIOKOMOTHUBHOM CUTHAJIM3AINH, &
B HENPaBWJIBHOM HAaNpaBJICHHUH — TOJBKO CpPEACTBAMU aBTOMATUYECKOU
JJOKOMOTUBHOW cUTHanmu3anuu. Tak Kak B HENPAaBUIBHOM  HAampaBlICHUU
cBETOQOpbl HE YCTAHOBJEHBI, TO TPAHULBI OJOK-y4aCTKOB OIPEACNSIOT
CBETO(OpHI, YCTAHOBJICHHBIC B MPABUILHOM HAIPaBICHUH JIBHIKECHHUS.

B nannHoii paboTe misi M3MEHEHHUs] HaNpaBiCHUS JIB)KEHUS HCIOJIb30BaHA
«/IByxmpoBoaHasi ~cXeMa  HaNpaBJICHHUS  JIBIDKEHHS C  HMCIOJb30BaHHEM
BCIIOMOTaTeIbHOTO pexkuMa». Ha Bce BpeMs JIBYCTOPOHHETO JABMXKCHHS
OTKJIFOYAIOTCSl MPUOOPBI M CXEMbl pEXUMa JIBOWHOTO CHUIKEHUS HATNPSIKEHUS U
JAUCTIETYEPCKOIO KOHTPOJIS.

Ha Bce BpeMst ABYCTOPOHHETO JIBUKEHUS UCKIIIOYAETCS MOJIb30BAHUE KIFOUOM-
KE3JIOM U OTIpaBICHUE XO3AWCTBEHHBIX MOE3/0B Ha mneperoH. CurHanuzanus
OTIIPaBJICHUS [0 HEMPABUJIBHOMY MYTH Ta €, YTO U MO MPaBUIBLHOMY ITyTH.

[Ipy nepekiOYeHUH YCTPOWCTB Ha PEryJMpPOBAHHE [BMXKCHHsS IO Herpa-
BUJILHOMY MYTH CUTHAIHM3alMsl 0€30CTaHOBOYHOIO MPOMYCKA MO TJIABHBIM MYTSIM U
MapuipyTam € MOJIOTMMH CTPEIKaMU BBIKIIOYAETCS, KpOME TEX CIy4yaes, KOrjaa Ha

BXOJHOM M BBIXOAHOM CBCTO(i)Oan HMCCTCA CHUIHaJIU3aluA O JAIBWXCHHHM Ha



OTKJIOHEHHUE MO0 CTPEIOYHBIM MEPEBOJaM 3a BBIXOJIHBIM CBETO(POPOM IO TIaBHBIM
My TSAM.

BxonHoi cBeToop Mo HEMPaBUILHOMY IyTH MEPErOHA CUTHATIU3UPYET ABYMSI
KEITHIMU OTHSAMH U BKIIFOYAETCS [0 CXEME C LIEHTPAJIbHBIM MUTAHUEM JIAMIL.

CxeMa COCTOWT W3 JMHEHWHOW YacTW Ha CTaHIUMU A U b ¢ HCHOJIb30BaHUEM
MIPOBOJIOB JBOMHOIO CHM)KECHHUS HANpsKEHUSA. B JNMHEHHYIO LEenb BKIIOYAIOTCS
pelsie HampaBJICHMsI U peJie KOHTpoJisi meperoHa. B kaxxaom peneitHoM mikady Ha
CUTHAJBHBIX TOYKAaX BKJIIOUYArOTCs peisie HampaieHus H. C momMombo JTMHEHHON
LIENH OCYILECTBISIETCS CMEHA HampaBlieHUs Ha neperoHe. Ha cranumsax A u b
MMEIOTCS CTAHLUMOHHBIE CXEMbl CMEHBl HANpPaBJIEHUS, KOTOPBIE OCYLIECTBIIAIOT
CXeMHble 3aBUCMMOCTH. (CMEHAa HampaBlEHHs B HOPMAaJbHOM  pPEXHME
ocymectpisiercss Haxatuem kHonku YCH(HCH). BcmomoraTenbHBIN pexkum
UCIIONBb3YETCSl TPHU  JIOKHOM 3aHATOCTH PEIbCOBOM LEMH HA TEPETOHE.
BcenomoratenbHblid pexXuM MPOU3BOASIT OJHOBPEMEHHO NI€KYPHBIM MO CTAHIUU A
u b HaxxaTeM BcioMoraresbHbIX KHOTIOK. COCTOSIHUE CXEMBbI CMEHBI HAPABJICHUS
KOHTpoJHpyeTcs Ha yJbTe. CMEeHa HanpaBJeHUs MPOU3BOIUTCS 32 1,8 CEKyHIBI.

Jsist paGoThI CXeMbI Ha CTAaHIIMM YCTaHABIIMBAETCS anmnaparypa:

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

HB (UB), HB1(UB1) — BcnomorareinbHO€ pelie, WU3MEHSIOIIEe MOISIPHOCTh
TOKa B JINHEMHOMN LENU NPU CMEHE HAIIPaBJICHHUSI, U €TO IOBTOPUTEIH;

HKII (YKII), HKTI1 (YKII1) — peyne KOHTpOJISI COCTOSHHS TIEpPEroHa U UX
TTOBTOPUTEIH;

HITH (YITH) — noBTOpUTENH pese HanpaBlIeHHUs;

HBH (UBH) — pene BcnoMoraTeinbHOro pexuMa CMEHbI HalpaBlIeHUs;

H3IT (Y3II) — penie KOHTPOJIS 3aHATOCTH TIEPETOHA;

HIUIT (Y1UIT) — pene kouTpods 1 yqacTka npuOIMKEeHuUs.

HOYC (UOYC) — BcnomoraTeiabHOE pejie [JIsi CMEHbl HalpaBiCHUS B
OCHOBHOM pPEXHME.

Ha Ta60 anmaparta ynpapjieHUs] UMEIOTCS KOHTPOJIbHBIE JTaMIIbI:



YO (HO) — 3eneHoro uBera, MOKa3bIBAIOIIAsl, YTO CTAHIMS HAXOAMUTCS B
peXKUME OTIIPABICHUS TIOE3/1a;

KII — 6enoro 1BeTa, KOHTPOIUPYIOLIAs COCTOsIHUE neperona. [Ipu cBobogHOM
NeperoHe OHa He TOPUT, a IPU 3aHATOM MEPErOHE MOE3I0M TOPUT OEJIBIM LIBETOM;

HIT (YII) — xpacHoro I1Bera, IMOKa3bIBAIOIIasl, YTO CTAHIUS HAXOJUTCS B
pexuMe MprueMa noes3za.

[Ipu ycTaHOBIIEHHOM YE€THOM HaIlpaBJICHUH JABWKEHUSI U CBOOOTHOM TEPErOHE
MUTAaHUE B KOHTPOJbHYIO 1enb nogaercs oT uctounuka YCM-UCII. KonTposbHas
nenb npoxoauT oT YUCII gepe3 HuzkooMHyro oomMoTky pene U13Il u manmee mo
npoBoay K depes nocienoBarenbHo coelMHEHHbIE (POHTOBBIE KOHTAKTHI pene [T u
BCEX PENIbCOBBIX LIETIEH Meperona, Hu3KooMHy0 ooMoTKy pene HKII u o6patHo mo
npoBony OK u UCM. Kontakramu pene HKXK (YKJXK) B koHTposibHOM 1iemu
MIPOBEPSETCA HATUUNE KITH0Ya-XKe3Ja B anmnapare.

Pene YI13Il ¢poHTOBBIM KOHTAakTOM BKiIto4aeT mnoBToputens Y3, a
nocliefHee BKIIoYaeT Ha Tabsno 6emyro nammnouky YIIK cBoOoaHOCTH meperoHa Ha
CTaHLINU A.

Pene HKII Bxmowaer Ha T1abmo Oenyro nammouky HIIK cBoGoaHOCTH
MeperoHa Ha CTaHuuu b.

Ha Bce BpeMs ABMXKEHHs NO€3[a IO MEPEroHy KOHTPOJIbHAs LEMb OCTACTCS
pasomkHyToil KoHTakTamu pene XK, pene UI3Il m HKII BbIKIIOYEHBI, 4YeM
HCKIIFOYAETCS BO3MOKHOCTh U3MEHEHUS HAIIPABJIEHUS.

N3MeHeHne HampaBieHHUs MOPOU3BOAUT NCKYPHbIM CTaHIuu b, Haxumas
KHOTKY cMeHbI HarpaBiienust HOYC, ¢ mpoBepkoit cBOOOHOCTH MEPETOHA.

Cxema cMmeHbl HalpaBjI€HUsS JBHKEHUS TMpHUBEIEHA B Ha IUlakate |
rpaduyecKoi YacTu.

[Ipu cBOOOJHOM TIEpEerOHEe M YCTAHOBJIIEHHOM HAIpaBJIECHUU JBUKEHUS CO CT.
A Ha cr. b 3aMKHyTa KOHTpOJbBHAs LENb YCTAHOBJICHHOIO HANPABICHUS
IBUKEHUS, B KOTOPOM Ha CTaHUMM OTHOpaBiieHus A BO30YXIEHO pene

HanpaBienuss YH (mpsiMoli MOJSpHOCTBIO TOKA), HA CTaHUMU npuemMa b — perne



koHTpouss neperona HKII. Pene H Ha neperone noiay4aroT MATaHUE TOKOM IPSAMOU
nossipHocty. [Iutanue B nens H-OH nopaercs co crannuu npuema b:

HCII -HKTI- HIIH - HB - HBH - Y03 — H1UII - nposoo H -H- K2 - nposoo
H -H1UII — HO3 - YBH - YB - YKII — YKIIl - YB- UYBH - UKII - YB - HO3 —
Y1UIT -R400 - nposoo OH - K2 - nposoo OH - R400 - HIUII - YHO3 - HB - HITH
- HCM.

Konraktamu pene YO3, HO3 mnpoBepsieTcss OTCYTCTBHE YCTaAHOBJIEHHBIX
MmapuipyToB otnpasienus; HIWIL, Y1UII — cBoOoaHOe cOCTOSTHUE YYaCTKOB
npubnmxenusi.  Perynmupyemble  pesuctopsl  compotuBieHuem 400  Owm,
BKJIIOYCHHbIE B JIMHEWHYIO I1eMb KOHTPOJIS TMEperoHa, HeoOXOAUMbl s
PEryJIMpOBKU TOKA 3TOU LICIIH.

Ha ct. A xoHTakTamu pene HanpasieHuss YH 3aMbikatoTcs nenu Bo30yKaeHHs
BcrioMorateiapHoro pene UB mo HuxHel oOMOTKe W BKiIrodyeHus jgamiel HO
3€JICHOTO LIBETA, [IOKA3bIBAIOLIEH, UTO CT. b HaXoauTCs B peKUME OTIIPABIICHUSA

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

3arem Bo3Oyxnaercsa pene UBI1, apnsromeecs noroputenem peine UB. Pene
koHTponss neperona YKII, YKIIl w nosropurens pene HanpasneHuss UYIIH
BhIKIIIOYaroTcs. Ha ¢r. A mo nuHeWHOW 1enu BO30YXKAAIOTCs pesie KOHTPOJIs
neperona HKII, ero noropurens HKII1 u noBropurens pene Hanpasienus HITH:

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

OpontoBeiM KOHTakToM pene HIIH co3zmaercs uens ropenus namner HIT
KpacHOIO 11BETA, TOKA3bIBAOIIEH, UTO CT. A HaXOAUTCS B PEKUME OTIIPABICHHUSL:

C- HIIH - O(HIT) - MC.

Pene nanpasnenus HH ct. A oTkitoueHo ot JuHeHHOW uenu. benas nmammna
KOHTpoJsi 3aHsiTtocth mneperona KII Ha oOeux cTaHIUSAX @oramieHa, Tak Kak
neperon coboneH. Ct. b Moxer ornmpaBnsTe mnoes3na. Ilocne mpuroroBieHus
MapuipyTa oOTHpaBlIeHUss Ha cT. b 3ambikaromee pene otnpaBieHuss HO3
pa3MbIKaeT KOHTaKThl B JuHeHHO# nenu. Ha ct. b obectounBaercs pene UH, a Ha
ct. A — pene kontpons neperona HKII u ero mosropurens HKII1. Ha tabno

o0eux craHUMWA 3aroparorcs Oenble Jamibl 3aHsToctd mneperoHa KII. Ilpu



JIBMKEHUM T0€3]la 1O TIeperoHy JMHEHHas 1enb OyJIeT TMOcCIeA0BaTEeNbHO
pa3MbIKaTbCSl KOHTaKTaMU IMOBTOpUTENEH CUTHAIBbHBIX penie K2 OnoK-ydacTKOB.
IIpy pa30MKHYTOM COCTOSIHUM JIMHEMHOMW LENHU CMEHA HAIIPaBJICHUS UCKIIFOYAETCs.
[Tocne mpuObBITHS MOE3/1a HA CTAHIIUIO CXeMa MIPUXOJIUT B UCXOIHOE COCTOSIHUE.

Pabora cxembl IpU M3MEHEHUH HANIPABJICHUS B HOPMAJIBHOM pesKuMe

W3MeHeHre HampasieHHs [BWKEHUS HaA 3aJaHHOM IIEPErOHE IMPOU3BOJIUT
NexypHbld 10 cT. b Haxkarnem kHomku cmeHbl HanpasieHuss YCH. Ilpu stom
B0o30yxnaercsa curHanbHoe pesie HOYC BrixoaHoro ceerodopa u co3gaeTcs 1enb
BO30Yy>XJIeHUs BcrioMoraTesibHoro pesne HB u ero caMo6110kupoBKu:

CIIb —4OVYC - HKIII - HB - CMB.

HB — HKII1-

Kontaktamu pene HB Boikmtouarorcs pesne HITH u HKII u 3ambikaeTcs 1ienb
MOCBUIKA TOKa OOpaTHOM MOJSPHOCTU MO JMHEHHOW nenu 4vepe3 pene H cur-
HaJIbHBIX YCTaHOBOK Ha pene YH cr. b:

HCII ct. b. — HKIT- HB — 403 — HIUII — R400 — npoBox OH — K2 — npoBox
OH-R400 —Y1UITI - HO3 — 4B — UKII - UBH - YH -UKIII — YKII - YB — YBH —
HO3 — Y1UII-nposox H — H — K2 - H - nmposox H — HIUIT — HO3-HBH-HB-
HKII-HCM cr. b.

Opnako pene H Ha cUrHajgbHBIX YCTaHOBKax HE MepeOpocAT SKOps H3-3a
HEJIOCTATOYHOW  BEJMYMHBI TOKa. [IpOAOIDKUTENBHOCTH  HMMIyJIBCA  TOKA
omnpenenseTcs 3aMeayieHueM Ha ormyckanue skops pesie HKII. Ilocne okoHuanus
3aMeJUIeHusl JIMHENHas uenb pa3MblkaeTcsa KoHTtaktamu HKII u mpoxoxneHune
MMITYJIbCA TOKA IIPEKPALLAECTCS.

Pene UH, momy4yuB nuTaHue TOKOM OOpaTHON MOJSPHOCTH, MEPEKIIOYAET
MOJISIPU30BaHHBIN SIKOPh, 0OpbIBas 1enb nutanus pesie UB. Pene UB BoikitouaeTcs
0e3 3amemsieHHs, Tak Kak KouaeHcaTtop C6 MOJKIIOYEH K Apyrod oOMOTKeE.
Konrakrom pene UB co3paercd menb NUTaHWS NOBTOPUTENS pPEJI€ HANPABICHUS
YIIH:

CII - YH - YB - H3II - YIIH - CM.



UYepes konTakt YIIH co3zmaercs uens BritoueHus Jiammsl YII kpacHoro nsera
Ha Tabyo ct. b, a mamna HO 3eneHoro 11sera racHer:

C —4YIIH - x (4IT) - MC

Ilepexon cr. b Ha mpueM MOE3I0B OCYLIECTBIEH, HO OTKPBITUE BBIXOIHBIX
CUTHAJIOB Ha ATOM cTaHIMU uckiItoyaeTcs. Ha ta6io Bkirogaercs Oenas sammna KIT
3aHATOTO COCTOSIHUS TeperoHa. llemb ropeHuss 3TOM JIaMIIbl MPOXOAUT YEpe3
ThUT0BbIE KOHTAaKThI pesie UH u UKII1. 3aTem nepexoaut Ha Apyroe HampaBICHUE
MIEPETOH.

JI71s1 mepexItoueHrs pesie HampaBJICHUs, YCTAHOBIEHHBIX B PEIEHHBIX IIKadax
CUTHAJIBHBIX YCTAaHOBOK, HEOOXOIWMO B JIMHEHHYIO IIE€Mb MOAAaTh YCUJICHHBIN
UMITyJbC TOKa. [lodyueHHe YCHUIIGHHOTO WMIyJibca TOKa O0eCleunBaeTCs
MOCJIeI0BATEIbHBIM BKJIFOUEHHUEM B JIMHEHHYIO II€TIb UCTOYHUKOB MUTAaHUS 00X
cranuuii. Ha cT. b HCTOYHHMK NUTaHUS TMOJIKIOYAETCA K JIMHEWHOM LENU MNpHU
MOMOIIIM ThUIOBBIX KOHTAaKkTOB penie UB. OmHOBpeMeHHO K JMHUU (HPOHTOBBHIMU
koHtaktamu YITH nonkmrouaercs pene kontposiss nmeperona YKIIL. O6pazyercs
JUHEWHas 1enb, B KOTOpOoi 00a MCTOUHMKA ToaKIouarTcs kK guaun H - OH
MOCJIEAOBATENBHO:

HCII ct. A. - R100 - HKII - HB - HO3 - H1UII - R400 - nposoo OH - K2 -
nposoo OH-R400 - HIUII - HO3 - YB - UIIH - YCMG6 - UCTI6 - YKII - YITH - YB
- UBH - HO3 -U1MUII - nposoo H - K2 - H - nposoo H - HIUII - YO3 - HBH - HB
- HKII- HCM crT. A..

OT ycwIeHHOro HMMIyJbCa TOKa Ha KaXXJIOM CUTHAJIBHOM YCTAaHOBKE peJe
Hamnpabiienuss H menser nonsipHocTh, U Ha c¢T. b Bo3Oyxknaercs pene UKII. Ero
nopropurenb pene UKIIlnputsaruBaer sSkopb € 3aMeIJI€HUEM N0 8 C TMOCIE
cpabaTeiBaHusl TepModieMeHTa. Ha TaGimo Bce 3TO BpeMsi TOPUT JlaMIla 3aHATOCTU
neperona KII — 6enbiM 11BeTOM.

Ilo oxonuanuu 3ameqneHuss Ha ornyckanue pene HKII or nmHeitHON nenu
OTKJIIOYaeTcs U nojkiovaerca oomotka peine HH, obectounBaercsa pene HKII1 u

BBIKJIFOYACTCA IIMTAHUC BCpXHCﬁ 0OMOTKH peiace HB, HO OHO OCTacTCia Ha



3aMEUIEHUM 3a CYET paspsga KOHAEHcaTopa. B 3TOT MOMEHT 3aMbIKaeTCs
JMHEWHas 1eMb TOKa MPSIMOM MOJIIPHOCTH 17151 BO30yxkaeHus peie HH:

YCII ct. b. - UKII - YTIH - YB - UBH - HO3 - Y1UII - nposoo H - K2 - H -
nposoo H -H1UII - HO3 - HBH - HB - HKII — HKII1 - HH - HBH - HKII - HB -
YO3 - H1UII -R400 - nposoo H - K2 - nposoo H - R400 — HIUII - HO3 - YB -
UIIH - UCM cr. b.

HopmaneaeiMmu koHTakTtamu pesie HH moxkmrodaercss mutaHue K HUXKHEU
ooMoTtke pene HB, a takxke otkmtouaercs nutanue Oenoi yammnbl KIT xoHTpoOIs
neperoHa cr. A u noakiovaeTca nutanue jgamibl YO oTHmpaBiieHUs 3€JIE€HOTO
useta, kpacHas jgamna HII racuer. Pene UKII cBOMM KOHTaKTOM 3aMBIKA€T IIEIb
nutanus pene YUKII1, koTopoe BBIKIIOUAET Oeyro JaMITy 3aHSITOCTH MEperoHa Ha
cT. b.

Ilocne wW3MEHEHUsT HAINpaBICHHUS COCTOSAHME TEperoHa Ha CT. A
koHTposupyercsi pene HH, a Ha cr. b — pene UKII. Cmena HampaBieHUs
IBW)KEHUS OKOHueHa. CtaHuusi A TiepeBeleHa Ha mnOpueM, cTaHuus b Ha
OTIPABJICHUE.

4.7. CxeMbl yBSI3KH JABYXIIYTHOM aBTOOJIOKMPOBKH €O CTAHIIMOHHBIMH
YCTPOHCTBAMH

[IpensxoaHoit cBeTodOp MMEET IOMOJHUTEIHHOE CUTHAJIBHOE IOKa3aHWE B
BUJIE JKEJITOTO MUTAIOIIEro OrHsA. Ha JucTe 3 rpaduueckoro marepuaia paboThl
MpUBEJICHA CXeMa YBA3KM MPEIBXOJHOro  cBeTodopa, ¢  ABYXIYTHOU
aBTOOJIOKMPOBKOM MEPEMEHHOTO TOKAa. B cXeMe HCHOJIb30BaHbl CIEAYIOIIHNE
JUHEWHbIE LIETIH YBI3KU C MPEBXOAHBIM CBETO()OPOM:

e 3(C-0O3C — ynpaBieHHE 3€JI€HBIM U 3€JICHBIM MUTAIOIIUMHU OTHSIMU, A TaK
K€ 11 BKJIIOUYECHUS! U3BECTUTEIILHOTO PEeJie KOHTPOJSE BTOPOTO ydacTKa
NPUOSINKEHUS;

e H2UIIL; NU1-OU1 — Brimtouenue pene uzBecturens npudnmxenus HUIL;

e JICH-OACH — [BOWHOTO CHWXEHUS  HaIPSKEHUS, KOTOPYIO
WCMOJIB3YIOT ISl CXEMbl CMEHBI HalpaBJICHUS ABWKEHUSA TPHU

MCPCKIITOUYCHUUN ITYTH IICPCTOHA HA IBYCTOPOHHCC IBUKCHUC.



JUis  ocyllecTBIEHUsT peXHMa MHUIaHUs JKEITOr0 M 3€JIEHOr0  OrHeu

MIPUMEHEHBI perie:

3C (KMII-750)—curnanpHoe KeITOro M 3eJIEHOr0 MUTAIOIIUX OTHE!

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

M(HMIIII2-400)—muratoiee

KM (AHI1112-520)— KOHTpOJIbHO-MUTAOIIICE

XK, 3 (AHILI5-1230)—curnanbHbie

K1(AHIIIM2-620)-10BTOPUTENHHOE CUTHAJIBHOE

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

T (TLI-65B)-tpancmutrreproe, H (K1 1-80)-Hanpasnenus

[TH(HMIII1-400)-mioBTOpHTEINDb pElie HANpaBICHUS

NII(KMII-750)-u3BecTuTenb NpudInKeHHs

UIT1(HMIIIM4-250)-noBToputens pene UII

AT (THI-65B)—nonoiHUTEIEHOE TPAHCMUTTEPHOE

[IAT(HMIIII2-400)-nepexmnrouaroriee pene AT

CocrosiHMe 1lened CXeMbl COOTBETCTBYET YCTAaHOBJICHHOMY IPaBUIBLHOMY

Hanpasienuto aeuxeHus no nytu HILIIpu ropenun nHa BXxomHom ceetodope Y
KpacHoro orHsi Onok ydacrtok IIIIT xomupyercs xomom KIK. Ilpuem koma y
ceetopopa 1 ocymectBaser pene W wu Brmowaer pgemmdparop. Yepes
nemudparop Bo3OyxknaroTcs pene K, 10K u 3atrem moBtoputenu 2K u 3XK.
®poHTOBBIM KOHTakTOM pene K2 u TeuioBbiM 3C1 3aMbIKaeTcsi LENb JIAMIIbI
KEJITOr0 OrHs MpeaBxogHoro ceerodopa. [opeHue paspemaronux Orueu
KoHTponupyeT orHeBoe peine PO.C MOMeHTa BKIIIOUEHHUS JKEITOr0 OrHS

3dMBIKACTCs LCIIb KOAUPOBAHUA KOOAOM X peHBCOBOfI eI 41T:

B cnyudae mneperopaHus JaMIibl JKEITOrO OTHS B penbcoByro 1enb 311
MPOAO0JDKAET MOCTyMnaTh Ko K.

B cnywyae ycTaHOBKM MapuipyTa NpuUeMa Ha TIJaBHBIM IMyTh Ha mocTy OlLl
cpabarbiBaeT pene UYPY u UI'MI. QpoHTOBBIMM KOHTaKTaMH 3TUX peJe

3ambikaeTca JmHedHas uenb 3C-O3C, mo koropoit pene 3C mnpeaBXOAHOTO



cBeToopa BO30YyXk)HaeTcss TOKOM TMpsiMod moisipHoctd. Bemen 3a pene 3C
cpabatbiBaeT ero nosroputenb peie 3C1. oqHOBpeMeHHO B penbcoByto temnb 1T1T1
BKJIIOYAETCS OJUH U3 CIEAYIOUUX KOJIOB:

- )K — npu ycTaHOBKM MapuipyTa npuemMa 1o IrJIaBHOMY MYTH;

- 3 — IpU yCTaHOBKHU MapIIpyTa CKBO3HOTO MIPOX0/Ia MO IJIaBHOMY ITyTH.

[Tpu mpueme u pacmudposku koaa K wim 3 Brmrouarotces pere XK, XK1, K2,
K3. Pene 3 He BKIItOUaeTcs, Tak Kak LeMNb JemudpaTopa s ero Bo30yxKICHHs Ha
Bxone 23 (bU) pasomkHyTa TbhUIOBBIM KOHTakToM pesie 3C1. DpoHTOBbIMU
koHTakTamu pene K2 u 3C1 na cBetodope 1 BriItouaeTcs 3eaeHbIi OroHb. Tak Kak
pene M ocraercs BBIKIIOYEHHBIM, TO JlaMIia CBETO(oOpa TOPUT HENPEPHIBHBIM
3€JIEHBIM OTHEM.

VYcraHoBka MapuipyTta npueMa Ha OOKOBOM IMyTh MO OOBIYHBIM CTpEIKaM
3aKaHYMBAETCS BKIIOUYEHHEM Ha BXOJIHOM CBETO(OpE NBYX KENTHIX OTHEU, U3 HUX
BepXHUU MOXeT ObITh MmuraronuMm. Jluneitnas nens 3C-O3C pa3oMkHyTa
KoHTakTamu mapupytHoro peine YI'M1. V cBerodopa 2 pene 3C BoikitoyeHo. B
penbcoByto mens 1IIIT momaercs xom K, or koroporo paboraer pene U u
nemudparop ceerodopa 2. Ilocne pacmudporku koaa XK Bo3Oyxnatorcs pene XK,
XK1, XK2, K3 u 3. IIpu TakoM COCTOSHHHU CUTHAJIBHBIX pesie Ha cBerodope 2
BKJIFOYAETCS JKEITHIA MUTAIOUIMH OrOHb, CUTHAIM3UPYIOIIHMA 00 OrpaHUyYeHUU
CKOpPOCTM TIpU BXOJI€ MMO€3[]a Ha CTAaHLHIO MO CTpelIKkaM ¢ OOBIYHOM MapKoil
KpecToBUHBL.C MOMEHTa BKJIIOUEHHUSI Ha CBETO(POpE 2 KEATOTr0 MUTAIOLIEr0 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 kadecTBe nmatdyMka MMIYJIbCOB JJII MUTAHUS KEITOTO OTHS HMCIIOJb30BAaH
koHTakKT X1 Ttpancmurrepa KIITII, uepe3 koropslii BKitoueHo pene M. Pere M 3a
CYET 3aMEJJIEHUsI Ha OTIIyCKaHUE YJEPKUBAECT SKOPb MPUTAHYTHIM B KOPOTKUX
uHtepBasiax 0,12c¢ Mexnay ummnynscamMu koaa K M OTIYCKAaeT SIKOPb TOJIBKO B

MJIMHHBIX MCKIAYKOOOBBIX HWHTCPBAJIAX, CO3AdBasd MHI'dHUC IKCJITOTO OIHA C



4acTOTOM, PaBHOM 4YacTOTe KOJOBBIX IUKIOB kKojaa K tpancmurrepa KIITTILL
UmnynbcHBIA — pexuM  paboThl  perde M KOHTPOJIUPYETCS  HEMpepbIBHBIM
Bo3Oyxnenuem peine KM. Pene M, mnepexitodas KOHTAaKT B IEMU JIAMIIbI
cBeTodopa, BKIIOYAET MOCJeN0BaTeNbHO ¢ Hel i oomotky 0,45 Om pene PO
(ytamma 3aropaetcsi), i ooe ooMoTtku 180+0,45 Om (;1amma racHer).

B cnyyae neperopanusi JaMIibl MUTAIOILIETO KEJITOIO OTHS BBIKJIIOYAETCS pelie
PO. TreutoBbIM KOHTakTOM pene PO pene T BkimrowaeTcs o uensim 3 1 2 U BMECTO
KOJia 3 mochUIaeT B penbcoByro Henb 411 ko XK.

Cxema YBSI3KM CTaHIMOHHOW 3JIEKTPUYECKON IEHTpaJu3allMi C YUCIOBOU
KOJIOBOW aBTOOJIOKMPOBKOM MpeCcTaBiIeHa Ha JiucTe 2 rpad)uyecKkoro mpoeKTa.

IIpn ycTtaHOBKE MapuipyTa IpueMa Ha TJIaBHbIM o jauHeHou nenu 3C-O3C,
3aMKHYTON (hpoHTOBBIMU KOoHTakTamu pese Y2UIIL, YPY u UI'M1 Tokom mpsiMmoit
nossipHocTH, BO30yxkaaetrcs pene 3C u Benen 3a HuM penie 3C1. B penbcoByto
nensb 2I1IT momaercs xkox XK (3), or koToporo y cBetodopa 2 pabdortaer pene U.
Yepes nemmudpartop Bo3Oyxknarorcs peine K, XK1, K2 u XK3. Ilenu murarommx
pesie BBIKIIOYEHBI KOHTAKTOM MOJIsipu30BaHHOrO sikopst pesne 3C. DpoHTOBBIMU
koHtaktamu peine K2 m 3C1 mocnenosarensHo ¢ pene PO Ha cBerodope 2
BKJIIOYAETCS JlaMIla 3eJIEHOTro orHsa. Takxe oOpasyeTcs Ienb KOAUPOBAHUSA KOJIOM
3 penbcoBoi nenu 411:

N— 3(KNT) —3C1— KM— X2 — MH—3C1— [T]— M

[Ipu meperopaHuu JaMmIibl 3€JICHOIO OTHSI KOAMpPOBaHUE penbcoBOil menu 411
KOJIOM 3 HE U3MEHSETCS.

[Tpubnuxenue noeszna K cTaHMU KOHTpoaupytoT peae YUIL, UI1UIT u Y2UII.
[Ipu BcTymieHMH moe3a Ha BTOpoil ywacTok mpubnumxenus 4I1 y cBetodopa
BbIKIIIOUaroTCs curHanbHblie pene XK1, K2 u JK3. OpoHTOBRIMU KOHTAKTaMH pesie
K3 Beikiouaercs 1enb u3BectutenbHoro pene MII y cBerodopa 2. Beikiatoyaercs
noBToputens pene UII pene UIT1. Otnyckast skopb, 3T0 pesie MEHSET MOISIPHOCTh
TOKa ¢ npsAMoi Ha obpatHyto B nenu M1-OU1, B KOTOpyI0 HA CTaHIIMKM BKIIOYEHO
pene HUIL. Tlocnennee, BO30YXIasch TOKOM OOpaTHOW  TOJISIPHOCTH,

MEePEKITIOUAET MOJISPU30BAHHBIN SAKOPh U BBIKIIOYAET CBOM moBToputTens UY2UII.



Otnyckas skops, perne U2UII oTkmrouaeT O6enyro U BKIIOYAeT Ha TabIO KpacHYIo
JAMIIOYKY 3aHATOCTH BTOporo ywactka npubmmwkenus Y2I1. Ot BcrymiueHus
noe3za Ha nepBbiil ydactok npubmmkenus: 21111 y cBerodopa 2 BBIKIIIOUAIOTCS
pene K,KI, K2 u K3. Konrakramu pene K3 paszmbeikaercs nens MI1-OUI,
BeIKIItogaeTcs pene YUII u ero nosroputens pene U1HMII. Ortnyckas sikops, pele
Y1HUII BeixouaeT OeMyr0 U BKJIIOYAET Ha TabJI0 KPACHYIO JIAMIIOYKY 3aHSTOCTHU
nepBoro ydactka mnpubamxenuss Y111, TemoBsiMu koHTaktamu pene U1UIT B
munelinyo nens 3C-O3C Bkioudaetcs BTopas oomoTka peine U2UIT. C momeHTa
OCBOOOXKJIEHHS ~ BTOPOrO  ydacTka  HOpUOJMMKEHHs, 4YTO  (UKCHUpyeTcs
cpabateiBanueM pene UII u UIIl y cBetodopa 2, no nenu 3C-O3C BrItoUaeTCs
pene Y2UIl w npu 3aHATOM TIEPBOM y4YacTKe MNpUONMKEHUS (QUKCUpyeT
OCBOOOXKJIEHHE BTOPOTO Y4yacTKa MPUONMKEHMsI, OTKJII0Yas Ha TabJ0 KPAaCHYIO U
BKJItOYast Oenyto ammnouky Y2I1.

VBsA3Ka BBIXOJHBIX CBETO(GOPOB C MEPBON CUTHAJIBLHOM yCTaHOBKOW meperoHa
Ha CXEME€ He IoKa3aHa. [ yBSI3KM HCIIONB3YETCS PpEIbCOoBasl LENb IEPBOTO
yuactka ynanenus 711I1. Tlpu paspemiaronieM mokazaHuM MPOXOAHOTO cBeTodopa
penbcoBas 1enb koaupyercs koxoM JK minm 3. Ha peneilHOM KOHUE B peXUME
sToro kona padotaetr pene HOU, yepe3 nemmudparop Brirogarorcs pene HX unu
H3 u pene nosropurens HXKI1.

B mapuipyrax otnpaBiaeHuss CBOOOJHOCTh yYacTKa YJaJIeHHs] KOHTPOJIUPYETCS
koHTakToM pesne HX1. Boibop Ha BeIXOAHOM CBETO(OpE KEATOTO WM 3€JI€HOTO
orusi ocymectsisier peie H3. Ilpu Bo30YKIEHHOM COCTOSHMM 3TOrO pele
BKJIFOYAETCA 3€JIEHBIN OTOHb, a MPU BBIKIIFOYEHHOM — JKEJITHIN.

3aHATOCTh YYAaCTKOB YAAJICHUS TaKkKe KOHTPOJIUpYyeTcs ¢ nomolbto pene HK,
HXX1 u H3. Ilpu BbIXOAE MOE€37a HA MEPBBIM y4YACTOK yAaJ€HUS MPEKpalaeTcs
npueMm kojoB u3 penbcoBoit nenu 71T u Beikmrouarores pene HOU, HK, HX1 u
H3. TeuoBeiM koHTakTOM pene HXK Ha Tabno BKIOuaeTcs KpacHas JaMIIOYKa
3aHATOCTH TiepBoro yuactka yaaneHuss H1VY. Tlocnme momHOoro ocBoOOXKACHUS
MOE3/I0M NEPBOTO y4YacTKa YJAJEHUsS W HAXOXKICHHE €ro Ha BTOPOM Y4YaCTKE

ynanenus u3 penbcoBoil nenu 71IIT moctymaer xox KXK. B pexume storo xona



pabotatot pene HOU u nemmudparop u cpabareiBaroT pene HX u HX1. Ha ta6no
BKIIto4aetrcss Oenast jmammnouka H1Y KoOHTponss cBOOOJHOCTH MEpPBOro ydacTka
yaalleHus U KpacHasg jnamnouka H2Y 3aHdaroctu BrOporo ydactka ynaneHus. C
MOMEHTa OCBOOOKIEHUSI BTOPOTO Yy4yacTKa ynaajeHusi u3 penbcoBoil meru 711IT
noctrynaer kon JK; cpabateiBator perne HX, H3 u Brmtowatror Ha Tabno Oemyro

namnouky H2Y koHTpo:ssi cCBOOOJHOCTH BTOPOTO y4acTKa YAaJICHHUS.



5. Coou xkoxoB AJICH

I[JISI BBITIOJIHCHUSI OCHOBHOM CBOCH 3aJadyu paCHII/I(i)pOBKI/I KOAOBOI'oO CUTHaJIa U
BKIIFOUCHHMA HAa  JTOKOMOTHBHOM CBeTO(bope IMOKa3aHus, COOTBCTCTBYIOIICTO
MMPUHUMACMOMY KOOY JIOKOMOTHBHBIC L[eum(bpaTopm COACPIKAT PLCJIC-CUCTUNKN UM~

ITyJIbCOB 1 UHTCPBAJIOB, CUTHAJIBHBIC PCJIC, PCJIC COOTBCTCTBUA.

Pene-cuetunku 1, 2, 3 oTBewaroT 3a MOACYET HUMMYJbCOB, a lA um 2A -
WHTEPBAJIOB B KOJIOBBIX KOMOMHAIIUAX YUCJIOBOTO Koja. B cimydae mpuema kona 3
pabotarot Bce cuetunku (1, 1 A. 2, 2A, 3), koma XK - 1, 1A, 2, 2A, xoga KX - 1 u
IA. CoBmecTHO c pene npucyTcTBus kojaoB IIK OoHM MpOBEPSIOT YCIOBHE, YTO
YUCIIO UMITYJILCOB B MOCTYIAIOIIECH KOJOBOW MOCIIEI0BATEILHOCTH HE MIPEBBIIIAET
TPEX U UMEETCSl JIMHHBIA UHTEPBAJ, KOTOPHIM OIPAaHUYMBAETCS KaKaash KOJAOBas
koMmOuHarms. [lo ynucny cpaboTaBmIMX pele-CUETUUKOB OMPEASSETCS MPUHSTHIN

CUTHAJI B JJIMHHOM KOAOBOM HHTCPBAJIC.

Curnansnsie pene 3, K u KK puxcupyroT cBoum nosioxkeHrueM TpUHUMAEMbIi
KOJI ¥ YIIPaBJISIOT OTHSAMU JIOKOMOTUBHOTO cBeTo(popa. VX KOHTaKThI 3a71eiCTBOBaHbI
B CXEMax YIpaBJICHUS MPUHYAUTEILHOW OCTAHOBKOW I0€3/1a, MPOBEPKH OH-
TEJBHOCTH MAalIMHHUCTA M KOHTPOJs CKopocTH. Kpome TOoro, cOBMECTHO C peine
cooTBeTcTBUsA C OHU IPOBEPSIOT COOTBETCTBUE MEXKY IOKa3aHUEM JIOKOMOTHUBHOTO
cBeToopa M MOCTYHAIOUUM Ha JIOKOMOTHB KOJIOM, KOTOPBIH MOXET B JIIOOOMH

MOMCHT U3MCHUTBHCA.

CxemMa CHUTHQJIBHBIX peJe IOCTPOEHA TakMM 00pa3oM, 4TO BKIIOYEHHE Oolee
pa3pelarouiero OrHsA Ha JIOKOMOTMBHOM CBETO(QOPE MPOUCXOAMUT MpHU OOJbILIEM
KOJIMYECTBO BO30YKICHHBIX CUTHAJIBHBIX pene. Takoil mpuHIMI 0OecreyrBaeT ra
UCKIIIOYEHHE Ha MEHEE pa3pellarolliiii OroHb BO BCEX CllydasX HecpaOaTbIBaHUS

OJHOTO NN HECKOJbKHNX CUTHAJIBbHBIX PCJIIC.

B ClIyda€ HCCOOTBCTCTBUA IMOKA3aHUA JIOKOMOTHUBHOTO CBGTO(i)Opa MMPUHUMACMBbIM

konam pene C tuma CP-1 ¢ BblIepX KOi BpeMeHU OOECTOUMBAETCS U PAa3MBIKAET



LCIIb MMTAHWA CUTHAJIBHBIX PCJIC U IIPUBOJA HX B IIOJIOKCHUEC, COOTBCTCTBYIOLICC
MNPpUHUMACMOMY KOIOY. 910 HCO6XOIII/IMO JJIAA YCTOIZHHBOFO npuemMa KOIOBBIX
KOM6I/IHaL[PII>'I IIpHu IMPOXOXKACHUNU JIOKOMOTHBHBIX KATYHICK HaAl FpaHI/ILIeﬁ ABYX

PCIBbCOBBIX ueneﬁ N UCKAXKCHUHN ABYX IIOAPAA KOJOBBIX TUKIOB CUT'HAJIA AJICH.

Takum oOpa3zom, alropuT™M pabOThl MPUEMHBIX YCTPOMCTB THIIOBOM CHCTEMBI
AJICH mnpu cMeHe KONOBBIX CHTHAJIOB B PENbCaX OCHOBAH HAa yJEPKAHUU
OpEeAbIIYIIEro IOKa3aHus JIOKOMOTUBHOTO cBeTodopa B TedeHHe 5-6 ¢

(SaMCI[JICHI/IC Ha OTITYCKAaHHC PCJIC C), COOTBCTCTBYIOIICTO TPCM IHUKIIAM KOJa.

[lociie cMeHbI KOAOBBIX CHTHAJIOB M MpHUEMa MOCIEAYIOIIUX TPeX KOJOBBIX
koMOuHanmii pene C u ero noBtoputenb [IC obecTounBaroTcsi, 4TO MPUBOAUT K
KPaTKOBPEMEHHOMY IMOTACaHUIO IOKOMOTUBHOTO cBETO(GOpa, OKa3aHUE KOTOPOTO
3aTeM BbIOMpaeTcs MO pe3yibTaTaM paclupoBKA OJHOrO (YETBEPTOro)
KOHTPOJBHOTO KOJIOBOTO IMKJIA MOCJIe CMEHbl CUTHaNOB. [Ipu »aTOM mpeabiaymime
KOJIOBbIE KOMOMHAIIMK HE YYUTHIBAIOTCA. Ha purc. mokazaHbl IpuMepsl BO3MOMKHBIX
cO0€B JIOKOMOTHBHOW CHUTHAJIM3AIMM NpPHU CaMaHe KOJOB B PeNbcax PacCMOTPUM
cboii Ha «Oenblii» Ha puc.a OOYCJIOBJIEH HCKOKCHHEM IIOMEXOW YETBEPTOTO
KOHTPOJBHOTO KOJOBOT'O IMKJIA IOCIE Mpoe3/ia MyTeBOro cBerodopa M CMEHBI
KOJIOBBIX CUTHAJIOB penbcax ¢ 3 Ha K. Ha puc.6 cOoit mpousoiesn nocie nepexsro-
YeHHUsl TOKa3aHUs MyTeBOro cBeTodopa C JKEATOro Ha 3€JeHbIH OrOHb Mepe
rOJIOBOM TO€3/1a B pe3ysibTaTe MCKAKEHUS KOHTPOJIBHOM KOJAOBOW KOMOMHAIIMM Ha
uzonupytomeM ctbike. [lpuumnoit cbos nHa KXK Ha puc.B Takke sBisercs
MCKa)XEHHE KOHTPOJIBHOT'O KOJOBOI0 IIUKJIA HAa W30JIMUPYIOIIEM CThIKE MOCIe Mpociie-

JIOBaHUs IyTEBOTO CBETOdOpA.

YeTBepThIii KOHTPOJBHBIA KOJIOBBIN ITUKII MOXKET OBITh MCKAKEH MOMEXOU OT
HAMarHM4€HHOCTH 3JIEMEHTOB BEPXHETO CTPOEHUS IYTH, ITPOE3A0M U30JIUPYIOLIETO
CThIKA, BJIMSIHUEM BBICOKOBOJILTHOM JMHUK' »3nekTtponepenad (JIDII) wmum mo

APYTIUM HU3BCCTHBIM IIPUYUHAM. HpI/I 9TOM BO3HHKACT KpaTKOBpeMeHHBIﬁ cOoii Ha



Oenplii MIn KpaCHO-)I(CJITblﬁ OTOHb B 3aBUCHUMOCTH OT XapaKTcpa WCKaKCHUM

KOHTPOJBHOM KOJ0BOM KOMOMHAIIUY.

Cnyyan nBOMHON CMEHBI KOJIOB, KOT/Ia MOCIE MEpBOM yepe3 5-6 ¢ MpOUCXoauT
BTOpasi CMEHa KOJIOB, KAaK IPABHWJIO, TOXKE IMPUBOIAT K HCKAKEHUIO YETBEPTOIO

KOHTPOJIBHOI'O KOJOBOTI'O LTUKJIA U c0010 JIOKOMOTHBHOI CHUTHAJIN3alluu.

Ha ctanuusix uckaxeHue KOHTPOJbHOTO KOJOBOTO IMKJIa Hanbosee BEPOSATHO
MocJie CMEHbI KOJIa Ha TPAaHHUILIE PEJIbCOBBIX LIETIeH MPHU MPOCIEIOBAHUU BBIXOJIHBIX U
MapHIpyTHBIX CBETO(OpOB, a 3aTeM (depe3 5-6 C) H30JIUPYIOLIETO CThIKA, pa3-
IPaHUYMBAIOILETO PEIbCOBYIO ILENb 3a CBETO(GOPOM €O Cleayoled M0 XOAy

JJOKOMOTHBA.

Ananorngnas CUTyanu:Aa BO3MOXHA IIPpU U3MCHCHUU ITIOKA3aHUA CTAHIIMOHHOTO
W MEPCroHHOTO CBeTO(I)Opa 3a 5-6 ¢ A0 MOMCHTa €ro IIpPOCICOAOBAHUMA roJIOBOM

I1oc3aa.

6. Oxpana Tpyaa

6.1. UccienoBaHue cCONPOTUBJICHHS TeJIa YeJ0BEKA JIEKTPUYECKOMY TOKY

KuBasi TKaHb KaK NPOBOJAHHUK JJIEKTPHYECKOro TOKa. Temo dYenoBeka
SABJISICTCS TPOBOJHUKOM BJIEKTPUYECKOTO ToKa. OHAKO MPOBOJUMOCThH KHUBOM

TKaHU B OTJIIMYHE OT OOBIYHBIX IMPOBOJHHUKOB O6YCJIOBJI€Ha HC TOJIBKO €€



GU3NYECKUMU CBOWCTBAMH, HO H CIIOKHEHIIMMH OWOXMMHUYECKUMHU |
Ono(U3MUECKUMHU TIPOIIECCAMH, MTPUCYIIIMMHU JTUIIb )KUBOW MaTEPHH.

ComnpoTuBneHrne Tela  4YEJIOBEKA  SBISAETCS  NEPEMEHHOM, HWMEIOIIUHI
HEJIMHEHHYIO 3aBUCHMOCTH OT MHOKECTBO ()aKTOPOB, B TOM YHCIIE OT COCTOSSHUU
KOXKHM, T[apaMeTpoB  DJJEKTPUUECKOW Ienmu  (U3HONOTHUECKUX  (PaKTOPOB
MICUXOJIOTUYECKOTO COCTOSIHUS YeTIOBEKA U OKPY’Karollel cpene.

BoNBIMHCTBO TKaHEW Tena YeloBeKa COAEpKAT 3HAYUTEIBHOE KOJIUYECTBO
BOAbl (10 65% Maccel), IpU ATOM B HEW pacTBOPEHO OOJIBIIOE KOJUYECTBO
pa3IMUYHBIX COJICH, TOATOMY JKMBYIO TKaHb MOXXHO paccMaTpuBaTh, Kak
anektponuT. [lepeHocuyrkaM 3apsiia B DIIEKTPOIUTAX SBISETCS MOHBI, TIOITOMY
MPOBOIUMOCTH TKAaHM HOCUT HOHHBIX XapakTep.

DJIeKTpHYECKOe CONpPOTHBJIEHUE TeJa  4YeJ0BeKa.DJIECKTPUUECKOe
CONIPOTUBJICHUE pAa3IMYHbIX TKAaHEH Teja dYeJIOBeKa HEOJMHAKOBO. YIEIBbHOE

00BEMHOE COIIPOTHUBJICHUC PA3JIMYHBIX TKaHeHn IIpu TOKC 50 FI_I MpCaACTaBJICHO B

Tadnuie.
Tabnuna
6.1.
VY aenbHOE CONMPOTUBIICHUE PA3IMYHbBIX TKAHEH
HaunmenoBanue TkaHu VY nenbHoe conpotusienue, Om
Koxa cyxas 3%10%-2*10°
Koctu (6€3 HaaAKOCTHUIIBI) 104-2*105
KupoBas TKaHb 300-600
MplmeyHas TKaHb 15,0-30,0
Kposb 10,0-20,0
CnMHHOMO3roBas KUJIKOCTh 5,0-6,0
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Puc.6.1 Cxema 3amMmellieHus Tejla 4yejioBeKa

ComnpoTtuBneHue snuaepmuca Z,; COCTOUT U3 aKTUBHOIO R, n emkocTtHOro X,
CONPOTUBIICHUH, BKJIIOUYECHHBIX MapaJyieJbHO. EMKOCTHOE CONpPOTUBIIEHUE
0oOyCJIOBJIEHO T€M, YTO B MECTE€ MPUKOCHOBEHHUS DJIKTpOAAa K TEIy ueJOBEeKa
oOpa3zyeTcsi Kak Obl KOHJEHCATOp, OOKIaJKaMU KOTOPOTO SIBIISIFOTCS 3JEKTPOJ U
XOPOILIO NPOBOASAIINE TOK TKaHH TeJla yesoBeka, anujaepmuc (Puc 6.2).

Emkocts C,;, KosebaeTcss OT HECKOJIBKUX COTEH MUKodapaa 10 HECKOIbKHUX

MI/IKpO(l)apaI[, 3aBUCHUT OT INIOI[aIN KOHTAKTaA C 3JICKTPOAOM, MCCTAa U3MCPCHU.

‘ OnekTponuapl

Puc.6.2. CxemMa eMKOCTHOM COCTaBJISIOIINI COPOTUBIIEHUS YEIOBEKA



AKTHBHOE CONPOTHUBJIEHHE dNHAEpMHUca Ry 3aBUCUT OT €ro yaeiabHOrO
4- 115
CONIPOTHUBIICHUS P, , 3HAUEHUE KOTOpOoro HaxoasTcs B nmpeaenax 10 10" Omm ,

d TAKXKC OT INIOI[a KOHTAKTa C 3JICKTPOAOM.

COHpOTI/IBJICHI/IC BHYTPCHHHUX TKaHeu Tena RB CUHNTACTCA YNCTO aKTUBHBIM.
3HaueHHne RB MPAKTUYICCKHU HC 3aBUCUT OT INNIOHIAAN JJICKTPOAOB, HaCTOTHI TOKA,

a TaKkXe OT MPUJI0KEHHOr0 HanpskeHusd U paBHO npumepHo 500 — 700 Om.

ITonnoro COIIPOTHUBJICHUSA TCJIa YCJIOBCKA B KOMIIJICKCHOM q)opMe, Owm:

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

[Tocne cooTBeTCTBYIOMIMX MPeoOpa30BaHM B IE€UCTBUTENBbHOM hopMme:

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

I'ne, R; — BHYTpeHHUE CONPOTHUBJIICHHUE Teja 4eaoBeKa; R, — akTUBHOE
CONPOTHUBIICHUE POTOBOTO CJIOSI KOKU B MECTE KOHTaKTa; Cy — EMKOCTh pOTOBOTO
CJI0S1 KOJKM B MECTE KOHTAKTa.

3aBUCHMMOCTDH CONPOTHBJICHUS TEJIA YeJI0BEKA OT COCTOSTHUSI KOMKM.

ConpoTuBIEHUE KOXKH, a CIIEAOBATEIbHO, U Teja B LIEJIOM, PE3KO YMEHBIIUTCS
NP TIOBPEKJICHUU €€ POroBOTO CJIOSA, HAJIWYMM Bjara Ha €€ IIOBEPXHOCTH,
WHTEHCHUBHOM ITOTOBBIICJICHUH U 3arps3HEHUMU.

[ToBpexeHruss pPOroBOrO CIOSi — IMOPE3bl, LApPANUHBI, CCAAUHBI U JIPyTUe
MHKpPOTPaBMbl, MOTYT CHHU3UTh CONPOTHUBIICHUE TEJIa YEJIO0BEKa /0 3HA4YCHUS,
IOJIN3KO K 3HAYEHUIO COINPOTHUBIICHUS €r0 BHYTPEHHHMX TKaHEW, YTO YBEJIMYUBAET
OMACHOCTh MOPAKEHHUS YEJTOBEKA TOKOM.

VBIIa)XHEHHE KOXKU TOHUXKAET €€ COMPOTUBJIEHUE AK€ B TOM Cilydae, €CIu
Bllara o0jajgaeT OOJBIIUM YyAEIbHBIM cOnpoThBIcHUEM. OOBACHSIETCS 3TO TEM,

4TO BJiara, ImnomaBliad Ha KOXKY, PaCTBOPACT HAXOAAINUCCA Ha €€ ITOBCPXHOCTHU



MUHHPAJIbHBIC BEIIECTBA U KUPHBIE KUCIOTHI, BEIBEJICHHBIE U3 OPTraHU3Ma B MECTe
C TIOTOM U KO>KHBIM CaJIOM, U CTAHOBUTCSL 00JIee AIEKTPOIMPOBOIHOM.

Takum oOpazom, paboTa CHIPBIMH PYKaMU WM B YCIIOBHSX, BBI3BIBAIOIIUX
yBIQXHEHUE KAKUX-TUOO yYaCTKOB KOXKH, CO3/a€T MPEANMOCHUIKUA JJISl TSXKEIOTO
MCXOJIa B CiIy4ae TOMaJlaHus YeI0BeKa Mo/ HaNpsKEHHUE.

3arpsi3HeHHE KOXHU Pa3IMUYHBIMUA BEHIECTBAMHU, B OCOOEHHOCTH XOPOIIO
MPOBOMSIIIMM TOK ( MeTaJUlMueckass WM YroJibHas TMbUIb, OKajJuHA U T.I.) ,
COMPOBOXKJACTCSI CHUXEHHUEM €€ CONPOTHUBJICHUS, IMOJ00HO TOMY, Kak »3TO
HaOJII0/1aeTCsl MPU MOBEPXHOCTH YBIAXKHEHUHU KOXKH, 8 TAKXKE 32 CUET yBEIMUYCHUS
TIOMIAAN KOHTAKTA.

3aBHCHMMOCTh,  CONPOTHBJIECHUSI TejJa 4YejJoBeKa OT MapaMeTpPoB
IJIEKTPUYECKOI Henmn. DIJIEKTPUUYECKOE COMPOTUBIECHUE 3aBUCUT TaKXKe OT MecTa
MIPUJIOKEHHST DJIEKTPOJOB K TEIy YeJIOBEKa, 3HAUYEHUM TOKa M TMPUIIO0NKEHHOTO
HaNpsDKeHMs, pPOJIa YacTOThl TOKa, IUIOMIAJM DJIEKTPOJOB, JJIUTEILHOCTU
MPOXOXKACHUS TOKA M HEKOTOPHIX (haKTOPOB.

Mecto TpPWIOKEHUSI DIEKTPOJOB OKa3bIBACT BJIMSHUE IOTOMY, 4UTO
COMPOTHUBIICHUE KOXKY Y OJTHOTO M TOTO )K€ YeJOBEKa Ha Pa3HBbIX yUaCTKOB TeJjia HE
onnHakoBoe. Pa3zHuIla B 3HAUEHUSIX COMPOTUBIICHMS KOXXKU Ha Pa3HBIX ydacTKax
Tena 00bIICHAETCS PsiAOM (PaKTOPOB, B TOM YHUCIIE:

Paznu4noM TOMLMHOKW pOTrOBOTO CIIOS KOXKU;

HepaBHOMEpHBIM pacnpeeIeHHEM MTOTOBBIX JKEJe3 Ha MOBEPXHOCTHU Tena; He
OJIMHAKOBBIM CTENEHbIO HAIMOJHEHUS KPOBBIO COCyAa KOXKH. YBEJIWYCHHUE TOKa,
MPOXOSIIIET0 YEepe3 TEI0 YEIOBEKAa, COMPOBOXKIACTCA YCWIEHHUEM MECTHOIO
HarpeBa KOXXH M Ppa3apa)karoliero ACHCTBUS HaJ TKaHU. JTO B CBOIO OYEpe.lb
BBI3BIBACT YCWJINE CHAOXCHUSI €€ KPOBBIO U TOBBIINIEHUS MOTOOTACIICHUS, YTO U
MPUBOJIUT K CHMXKEHUIO DJIEKTPUUECKOrO COMPOTUBICHUA KOXKH B TOM Mmecte. Ha
puc.6.3 kpuBas | nokasbiBaeT 3aBUCUMOCTD Zy 0T Uy, ipu Toke 50 I'n, a xpusas 3

— IIPpH ITOCTOAHHOM TOKC.
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Puc.6.3. 3aBUCHMOCTB CONPOTUBIICHHUSA TEJIa YEJIOBEKA U TOKA

MPOTEKAIOIIETO YepPe3 HETO, OT MPUI0KEHHOTO HAMPSXKEHUS
1 u 2- gyst nepemenHoro toka (25 I'), 3 u 4- 1151 TOCTOSIHHOTO TOKA

VYMeHb1ieHue ZH C POCTOM IIPUIIOKCHHOI'O HAIPSAKCHHUA IMPOUCXOAUT B
OCHOBHOM 3a CUCT YMCHBHICHUS COIIPOTHUBJICHHUA KOXHU U OOBSICHSIETCS BIIUSHHE
pAaaa q)aKTOpOB, B TOM YHCJIC YBCIMYCHHCM TOKA, IIPOXOAAIICTO YCPC3 KOXKY, U

HpO6JICM POroBOro CJIosd KOXH oA BIMAHNUCM ITPUIIOKCHHOT'O HAITPSAKCHUA.

Bausinue 3HaYeHHMsI TOKA Ha HCXO01 IOPAKCHHUI. CreneHn OTPHULATCIIbHOTO
BOBHCﬁCTBHH TOKAa Ha OpPraHu3M YCJIOBCKA YBCIIMYHUBACTCA C POCTOM TOKAaA. Bwmecte
C TCM HCXOJ MOPAXKCHUA OIPCACIIACTCA MJIIUTCIBHOCTBIO IIPOXOKIACHUA TOKA, €TI0

YaCTOTOM a TaKKe HCKOTOPBIMH (i)aKTOpaMI/I.
Xapakmep 6030€lCMBUs HA Yell06eKA MOKO8 PA3HOCO 3HAYECHUA

B TCOpUH 3JICKTpO6630HaCHOCTI/I pas3in4ar0T HCECKOJIBKO yp0BHeﬁ TOKa,
MMPOTCKAKICIO YCpe3 HYCJIIOBCKA, IIO0O TEM OIONYHICHUAMHU U BO3JICICTBHIO Ha

OpraHu3M YCJI0BCKA, KOTOPBIC 3TOT TOK OKAa3bIBACT.



Owymumoii mox. YemoBek Ha4MHACT OLIYIIATh BO3AECHCTBUM ITPOXOMSILETO
4yepe3 HEro MaJioro Toka B cpeiHeM okoJiol,] MA nmpu nepeMeHHOM TOKE 4acTOTOU

50 I'y u 0Kk0JI0 5 MA TIpU IOCTOSTHHOM TOKE.

bezonachwviii mox, KOTOpBIM IIUTENbHO ( B TEUCHMH HECKOJIBKMX YacOB )
MOXKET MPOXOJIUTh Yepe3 UeIoBeKa, He HaHOCS €My Bpela U HE BbI3bIBAasl HUKAKUX
OILIYIIEHWH, BO MHOIO pa3 MEHbIIE MOPOTrOBOTO OLIYTUMOrOo TOKa. TouHBIE
3HaueHus1 0E30MACHOr0 TOKAa HE YCTAaHOBJIEHBI, OJHAKO JUISl MPAKTUYECKUX LEeIei
ero HauOoublliee 3HAYEHHE MOXKHO, MO BUIUMOMY, NMPUHUMATh paBHbIMU 50-75
MKA 1ipu 50 I'm 1 100 — 12 MKA nipu mocTossHHOM TOKe. Heomnyckaiowjuit mok.
VYBenuueHne Toka CBEpX MOPTOBOTO OLIYTUMOTO BBI3BIBAET y YEJIOBEKA CYIOPOTH
MBI U OOJIE3HEHHbIE OIIYIICHHS, KOTOPbIE C POCTOM TOKAa YCHJIMBAETCS U

PacIpoCTpaHACTCA Ha BCC 0oJbIIINE Y4aCTKH TCJia.

Quopunnayuonnstii mok. Tox 50 MA u Gonee npu yactore 50 I'u, mpoxons
yepe3 TeJo 4YeJoBeKa M0 MyTH (pyKa - pyka WIM pyKa — HOTH), pacIpOCTpaHsET

CBOC pasapaxaromice ﬂCﬁCTBHC Ha MbIIINY CCpala, pacCioJIOKCHHYIO FJIY6OKO B

TPYIHU.

Tox Oonbme 5SA kak nepemeHHbI 50 [T, Tak U TOCTOSHHBIN, BBI3BIBACT

HEMEJICHHYI0 OCTaHOBKY CepJilia, MUHYSI COCTOSIHUE (PUOPMILIALUY.

Bausinne nmyTH TOKa HA UCX0A MopaxkeHusi. [IyTh NPOX0OKIEHUS TOKA B TEJE
YeJIOBeKa UIpaeT CYIIECTBEHHYIO POJb B HUCXOJIe TOpakeHus. Tak, eciu Ha MyTu
TOKa OKa3bIBAIOTCS KU3HEHHO Ba)KHbIE OpraHbl — CEp/lIe, JIETKHUE, TOJIOBHOMU MO3T,
TO OMACHOCTh TIOPAKEHUS BEChbMa BEJIMKA, TIOCKOJBKY TOK BO3JICHCTBYET

HCIIOCPCACTBCHHO HA 9TH OPTraHBbI.

Bo3MoxHBIX HYTeﬁ TOKa B TCJIC YCJIOBCKA, KOTOPLIC HMMCHYIOTCA TaKIKC
IICTIIEIMH TOKa, OYCHb MHOI'O. OI[HaKO XapaKTCPHBIMU, OOBIYHO BCTPCUAIOIIIUMHCA
B IIPAKTUKE, ABJIAIOTCA 15 nmerens. Hanbosiee gacto OCIIb TOKa YCPEC3 UYCIIOBCKaA
BO3HHUKACT 110 IIYTHU IIpaBasd PpyKa - HOI'H, TAKXKC HOBOJIbBHO YaCTO BCTPCUANOTCA

Clly4au MyTu pyKa-Hora (puc.6.4).



Haunbonee onmacHBIMH SBJISIOTCS IIETJIM I'OJOBa - PYKH U T'OJIOBA — HOI'M, TOK

MOJKCT IMPOXOIUTH UCPC3 IrOJIOBHOM M CITMHHOM MO3T.
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Puc.6.4. TunuuHble myTH NpOTEKaHUE TOKA

Kputepuu 0e3 omacHOCTHM 3JIEKTPHMYECKOr0 TOKA. 3alIUTHBIE MEpPHl M

CpCACTBA 3alIUTHI OT IMOPAKCHHA IJICKTPUICCKUM TOKAM HOJIZKHO CO3O4BATHCA C

YUCTOM AOMYCTUMBIX JIA YCJIOBCKA 3HAUCHUM TOKa Ipu ﬂaHHOﬁ JIIUTCIBHOCTH U

Oyt C€ro IMpoXOoXACHHUA 4YCpC3 TCJIIO0O MWK COOTBCTCTBYIOIIUX JOTHUM TOKaM

HaHpH)KCHI/Iﬁ IMPUKOCHOBCHMU:I.

Hanpsixenus

IMPUKOCHOBCHUA

U  TOKH,

IPOTEKAIOLIUE Yepe3 TEJO 4YeJOBEKa IPU HOPMAJIbHOM (HEaBapUMHOM) pEKUME

anekTpoyctaHoBku (Tabnuma 6.2.).

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




HpeIICJIBHO AOITYCTUMBIC 3HAYCHH A HaHpH}KCHI/Iﬁ IMPUKOCHOBCHUA TIPpU

aABAPUITHOM PEKUME MPOU3BOJACTBEHHBIX IEKTPOYCTAaHOBOK ¢ yacTtoToi S50 I,

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

Tabmuna 6.3

HpOIIOJI)KI/ITeJIBHOCTB BOSIICﬁCTBHH t,c

HpeIICJIBHO AOITYyCTUMOC 3HAYCHUC

HanpsKEHUs MPpUKOCHOBeHus 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
3akioueHue

I[aHHaSI BBIITYCKHAA pa60Ta MMOCBAIICHA TIPOCKTUPOBAHUIO CHCTCMbI

aBTO6JIOKI/IpOBKI/I IJIA OAHOITYTHOTO y4acCTKa IIpU aBTOHOMHOM TsTE.

B BeImycKHOM paboTe OMUCaHbl CIETYIONIUE BOTPOCHI:

- IIyTEBOU IUIAH NIEPErOHa;

- CXCMa IBYX CUTHAJIBHBIX TOYCK,

- CXCMa YBA3KH IICPCroHa cCO CTaHHHfI sl Iepeaaun I/IH(bOpMaI_[I/II/I C

COCTOSSHHUCM ABYX 0J10K Y4aCTKOB HpI/I6HI/I)KeHI/ISI;

- MPOU3BEJIEHA pacCTaHOBKA CBETO(OPOB MO KPUBOM CKOPOCTH;




- pa3paboTaHa cxeMa KOJMPOBAHUS MO MPUEMY U OTIPABICHUIO HA 3aJaHHOU
cTaHiuu. Jljiss 3TOro mpencTaBiieH OJHOHUTOYHBIM M JBYXHUTOYHBIM IUIaH
CTaHIUH;

-paccuuTaHbl KPUTEPUU OLICHKU PA3THYHBIX PEKUMOB PEIbCOBOH 1IETH;

- B pazzesne crenuaibHoro 3agaHus paccMoTpeHsl cooun koaos AJICH;

B kadecTBe crnenuaibHOTO 3a/1aHusl, B KOTOPOM paccMmarpuBaetcs COou KOIOB
AJICH.

B pasmene - oxpaHa Tpyda pacCMOTPEHBI BOMPOCHI  HCCIIETOBAaHUE

COIMIPOTHUBJICHHU:A TCJId YCIIOBCKA JJICKTPUUCCKOMY TOKY.
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