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HNpeauncnorue

] PABPABOTAH oTpacneBbIM Hay4YHBIM HEHTpOM “be3onacHOCTh ABHXKE-
Hua MIIC Pocenn.

BHECEH llentpancHeiM opranoM CHcTeMbl cepTHhUKAIMH Ha (eaepalb-
HOM XeNe3HOJIOPOXKHOM TpaHcnopre - JlenapTaMeHTOM TEeXHHYECKOH IOJHTHKH

MIIC Poccun, HemapramMeHTOM CHUTHaJIM3allMM, LEHTpaJd3alud U OJOKUpPOBKM
MIIC Poccuu

2 VTBEPX/JIEH U BBEJIEH B JIEVMICTBUE yxazanuem MIIC Poccuu ot
15 ausaps 2001r. Ne M-38y

3 BBEJIEH BITEPBBIE

Hactosauuil cTaHzapT He MOMeET OBITh MOJIHOCTBIO HIIH YaCTHYHO BOCHPOU3BEIAEH, THPA-
ICHPOBAH U PACNpOCTPAHEH B KaveCTBE OQUITHAIBHOIO H3AaHuA 6e3 paspelnenus MIIC Poccuu
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CTAHAAPT CUCTEMbI CEPTUOUKAIIMA HA OENEPAJIBHOM
AKEJEZHOAOPOXKHOM TPAHCIIOPTE

PEJIbCOBBIE HEIIA
TUITIOBASI METOANKA UCIIBITAHUU

Jlata Beenenus 2001-02-01

1 ObsacTh npUMeHeH s

Hacrtosamas THnoBas MEeTOAHUKA HCMbITAHUH yCTaHaBJIMBaeT OO HOPSAIOK
[IpOBEeOSHUA UCIIBITAaHUH penbCcoBhIX Lerei (PLI) ¢ noTeHnanbHbIM MYTEBBIM MPH-
EMHHUKOM C LIEfIbIO orpelesiCHUA CepTU(PHKALIMOHHBIX NOKa3aTesei.

Hacrosiijags METOAMKA IO3BOJAECT PACYETHBIM MYTEM H IKCIIEPHMEHTANIbHO
YCTAHOBHThH CEpPTH(OUKALMOHHBIE MOKA3aTeIU PEIBCOBBIX LENeH ¢ MOTeHIHAILHbIM
ITYTEBBIM NpPHEMHHMKOM, UMEIOLIMX HOPMAJU U OCYIUECTBIAIOUINE KOHTPOJb CBO-
OOQHOCTH yyacTKa MyTH W LEIOCTHOCTH PebCOBOH JIMHHH.

Hacroaumui ctTasfapTt pacnpocrpaHsercs Ha UCObiTaTe/lbHbie LEeHTpb! (J1a0o-
paTopuH), akkpeauTopaHHble B CucteMe cepTHPUKALUY HA (elepaibHOM KeJie3-
HOAOPOXXHOM TPaHCIIOpTeE.

Ha ocHoBe TUIIOBOH METOAMKH UCHBITATENbHBIE LIEHTPH! (J1TabopaTopuu) pas-
pabatpiBalOT padoune METOANUKH, YYUTHIBAOIUE YCAOBUA 3KCIlyaTauuy, TpedoBa-
HUA TY Ha annaparypy U HOpMajiel KOHKPETHBIX PeJIbCOBBIX LIEIEH.

2 HopmaTuBHBbI€ CCBLIKH

B HacToslEH METOAMKE HCIOJIb30BaHbl CChUIKH Ha Clielylolliie CTaHAapThl H
NOKYMEHTHI:

OCT 32.17-92 be3onacHOCTh Kene3HOA0PO)KHOKH aBTOMATHKH U TeJleMeXa-
HUKH. OCHOBHBIE IOHATHA, TEPMUHBI U ONPEACEHUS

OCT 32.18-92 be3onacHOCTh XeJIe3HOA0POKHON aBTOMATHKHY M TelleMexa-
HUKY. Beibop 1 obuine nipaBuiia HOpMUPOBAHUA NOKa3aTesieil 6e301nacHOCTH

HTTI CLIb/MIIC-99 HopMbl TeXHONOTHYECKOro NpOEKTHPOBAHUS YCTPOICTB
ABTOMAaTHKH H TeJIeMEXaHMKH Ha XeJIe3HOIOPOXKHOM TpaHCIopTe

P 32 LI 1115842.01-93 PykoBopsitiuih [oKyMeHT. be30macHOCTh Kenes-
HOJOPOXXHOM aBTOMAaTHKH U TeJIeMeXaBuKH. MeTob! ucnbiTaHuid Ha ©0€301acHOCTh

PJI 32 11U 1115842.04-93 PykoBoaamuii 1oKkymenT. be3onacHocTh xeles-
HOJOPOXKHOH aBTOMAaTHKHU ¥ TeleMexannkd. MeToibt pacueta HOpM O€301macHOCTH

W3nauue opnuuansHoe
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3 Onpepenenus

3.1 MakcumanbHag XOHCTPYKTHBHAS Anuda [, - pacCTOAHHE MEXAY TOUYKa-
MU [IOAKIIOYEHHUA K pPeJIbCOBOH JIMHHH UCTOYHHKA CHTHAIA U MMYTEBOro NPHUEMHUKA,
OTipeAensieMoe 13 YCIOBHi BHINOAHEHHA 33/JaHHBIX 3HAUEHUR YYBCTBUTEIIBHOCTH K
HOPMATUBHOMY IIYHTY W OOpEIBY DeNbCOBOH HHUTH TIPU 33aHHOM YIEJIIEHOM CO-
NIPOTUBIEHUH H30JSALHUH peJIbCOBOH JINHUH B HOPMAJILHOM PEXHME (Iyy);

3.2 MunuMansHOE YIENbHOE COMPOTURIIEHUE HIOJISALHH PEILCOBOH JIMHUM B
HOPMAJIBHOM PEXUME Iy wun - HHXKHSAA I'PaHUIA IHANAa30Ha BO3MOXKHEIX 3HAYECHHH
COTIPOTHBNEHHUS U3OIAUMH, ITIPU KOTOphIX obecneunBaercs Oe3oTkazHasg pabora PL]
MaKCHUMaNbHOH KOHCTPYKTHBHOM JJIHHEI O0€3 NONOJHUTENBLHON PEeryJIHPOBKH,;

4 O0beKTh!I HCNIBITAHUN

OOBEKTOM UCTIBITAHHUH ABIAIOTCA CEPTHHHUUMPYEMBIE PENILCOBLIC LIENH C I10-
T€HLHUANBHBIM NYTEBbIM NTpUEeMHHUKOM. [ Ipu 3TOM oLleHHBaeTCA paboToCIIOCOOHOCTE
PLl B HOpMaNbHOM, HIYHTOBOM U KOHTPONEHOM peXUMax.

S OnpegensieMbie XapaKTEPHCTHKH (NOKA3ATEH)

OnpenenseMbIMH XapakTepUCTHKaMH (OKa3aTeNsIMHU) ABJIAIOTCH:
- YYBCTBHUTEJBHOCTH K HOPMATUBHOMY LIYHTY;
- YYBCTBUTENHLHOCTH K OOpPLIRY pPENbCOBOM HUTH.

6 Meroauka pacuera ACTepMUHUPOBAHHLIX cepTUdUKanM-

OHHBIX NOKAa3aTeJIeH

6.1 PacueTHpie CXeMBl B HOPMAJILHOM, LIYHTOBOM W KOHTPOJIBHOM pEXUMAaX
COCTABJISIIOTCA Ha OCHOBE NMPHHUUNUWAIIEHON 3jieKTpHYeckor cxeMhnl Pl{ ¢ yuyetom
BHELIHUX TIOAK/IIOYEHHH K PENbCOBON JIHHHU: MEXAYIYTHBIX MEpeMblueK, 3a3eM-
JISIFOIUUX YCTPOHCTB, OTCOCOB TANOBOI'O TOKA, YCTPOHCTB 3alHThl OT 3JNEKTPOKOPPO-
3UU U Jp.

B LIYHTOBOM U KOHTPOJILHOM peXXHMax COCTABJIAIOTCH PACUETHBIE CXEMBI IS
ONpenC/IeHUsA OMNACHOrO BIHAHHS Ha IyTeBOH IPHEMHHK HMCTOYHHUKOB CHrHajla
«uyxux» PL{, a Taxoke or HCTOUHMKA curHana cobcrBerHoi PL] BeneacTeue obpa-
30BaHUS HECAHKIIMOHUPOBAHHBIX KOHTYPOB. JTH pPacYE€THbIE CXE€MB! COCTABIISIOTCS
TaK)Ke ¢ y4eTOM 00pa3oBaHHs HECAHKIMOHUPOBAHHBIX 3aMKHYTBIX KOHTYpPOB IIpH
BO3MOXHEBIX [OBpPEXJAECHHUAX, HANpUMEp, KOPOTKOM 3aMbIKaHUH H3OJUPYIOLUHMX
CTBIKOB, 00 B AUHEHUHN HUTEH COCENHUX NyTeH M Jp.

6.2 Pacuet pexxumoB paboTsl PL] ocymectBasercd ¢ HCIOJE30BaHUEM 3HAYe-
HUH rapaMeTpoB, HOPMHPYEMEIX B TEXHHYECKHUX ycloBHAX (TY) Ha COOTBETCT-
BYIOLIHE 3JIEMEHTR IPUHUHIIHANEHON cxeMbl PLL, Dnexrpuueckue nmapamMeTps! aje-
MEHTOB, HeoOXxoxuMple Ans pacdera Pl u HenopMmupyeMmeie B TY, ornpeaensrorcs
SKCIIEPUMEHTANLHO.

JU1s. OUEHKH 3HAYEHHS HEKOTOPOro mapamMerpa A 3aJarOTCa ClIeNYrOLUMU
BEJIHYHHAMH:

- NIOBEPUTENEHON BEPOATHOCTRIO ¢ - 3HAUEHUA HapaMeTpa,
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- IpeAebHON OTHOCHUTEIbHOU OlLIMOKOH OlLieHKH 3Ha4YeHus napaMmeTpa:

AN
A-A A-A
E = max ’

A A
A A

A
rge:  A- ToueyHas OLEHKA 3HayeHHs napameTpa A;

A- HYOKHAA JOBEPHUTEBbHAA TpaHMlia 3HAYEHHs TapameTpa A;

A- BepxHfAsA OOBEpUTEJIbHAA rpaHuIla 3HA4YeHUA MapaMeTpa A.

3HaYeHHus OTHOCHTENbHON OUUOKH € H JOBEPUTENBHONH BEPOSTHOCTH ( B CO-
orBercTBuM ¢ P2 32 LI1I 1115842.04-93 npunumaroTcs clieAyOLIUMH;

€ =0,05,q9=0,95.

6.3 Hcxoust U3 KOHUENUUHN ydyera Haubosiee HeONAronpHUATHOIO CTEYEHHsA
00CTOATENBLCTB, IMPH pacueTe HOPMAIBHOIO peXXHMa MPUHUMAETCA KpaliHee 3Haue-
HUE rapaMeTpa 2JIeMeHTa (BEPXHEe WM HH)KHEE) U3 JMana3oHa JOIYyCTHMBIX 3Ha-
yeHuH, HopMupyeMbiX B TY. J[lng skcnepHMeHTaJIbHO ONpeAeieHHOro 3HauyeHUsA
[apaMeTpa B pacueTe HMCIOJIb3YeTCs BeJIMYHHA, COOTBETCTBYIOIAA HHXKHEH WM

BEpXHEH NOBEPUTEIILHON rpaHulie. To Hiau MHOE 3HavYeHUE napaMeTpa BeiOHpaeTcs
TaKUM 00pa3oM, 4TOOBl YXYAUIWIUCE YCNOBHUA flepefladd 3HEPIrud OT HMCTOUYHHKa

CUrHaJla K IYTEBOMY IIPUEMHHKY.

[lapamMeTpsl NyTEBOro NpUEMHUKA NPU pacyeTe NPUHUMAKOTCS TAaKKUMH, YTO-
OBl ero MOLHOCTH cpabaTpiBaHUA ObLIa MaKCUMaNbHO AonmycTUMoil o TY.

B pacuerax Pll npumensercs cpeaHeKBaJpaTHYECKOE 3HAYEHUE CHUIHAJIa
(HanpskeHus, Toka). B ganpHellleM 3TO npHHUMAETCA MO YMOJIYAHHIO.

Hist PLI MakcUManbHOH KOHCTPYKTUBHOH IJIMHBL 1, maxc IPH MUHHUMAILHOM
COIPOTHUBJIEHUN U3OJALMM PEIbCOBOH JIMHUM B HOPMAJbHOM PEXUME Iy, muns BbI-
OpaHHBIX MMapaMeTpax NyTEBOro NpHeMHHKAa U BCeX 3JIEMEHTOB Ha OCHOBAaHUM pac-
YETHOM CXEMBl OIpeae/sieTcs MUHHMalbHOe Hanpsikenue Uy, s B TOK 1, i HCTOU-
HHKA CUTHajla. YKa3aHHble BEJIHYHHBI NPEACTABIAIOT MOAYAH KOMIUIEKCHBIX BEJIH-
yuH. Hanpsxenue U, . AOCTATOYHO OJ1g cpabaTbiBaHHs JH0OOI0 NMyTEBOI0 NpHEM-
HUKA, €CJIH €ro rapaMeTpsl U 3Ha4YeHUs NapaMeTpoB JIEMEHTOB MPUHIIUIIMANBLHOH
cxemsl P11 coorBercTBytoT TY.

Takum obpazoM, rpyu NeTEPMUHHUPOBAHHOM pacuere allpuopHas BePOSTHOCTD
BRINIOJIHEHHUA HOopMasnbHOro pexuma (P,) pasua enunuue (P,=1). Anpuopuas Bepo-
ATHOCTB JIOXKHOH 3aHATOCTH y4acTka nyTH (P,,;) paBHa Hymo (P,,=0).

6.4 Hanps)keHHe UCTOYHHKA CUTHA/IA MOXET U3MEHATHCS B HEKOTOPhIX Mpe-
nenax, o0ycnosneHHslXx B TY, B 3aBUCUMOCTH OT HaNPKEHUS B HTAOLIEH CETH.

U maxe - MAaKCHMaJIbHOE HaNpsKeHHE NUTAOUICH CeTH;

U¢ spn - MMHEMAJIBHOE HaNpsKEHHE MHTAIOMIEH CeTH;
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OTHoOLLIEHHE DTUX HANPIKEHUN NpeAcTaBiseT ko3P PHUHEHT KonebaHusa Ha-

NPSHKEHUA UCTOYHUKA curHang Ky:

Uc MAKC
KU —
U:: MUH
MaKCHMaHBHOe HaHpH}KeHHe HCTOYHYHHKA CHIHAaJila B HOPMﬂJIBHDM peH{H-

MC COCTaABHUT.
UH MAKC — UH MUH KU

6.5 CepTH(UKAlIMOHHEIN NOKA3aTeNlb; UYBCTBUTEJLHOCTh K ‘HOPMATHUBHOMY
myaty K, - xapaxrepuayer obecrieyenue tpeboBanuit 6€30nacHOCTH NIpU nonyyve-
HUH MHbopMauuH o 3aHATOCTH Pl Bcnencreue BeTyniieHus Ha Hee MOABHXKHOM
e JUHHLIE] C CONpOTHBRIeHHeM noesaHoro mwyHta 0,06 Om (HTIT CUB/MIIC-99).

Ha ocnoBe KoHuenuuu y4era Haubonee HeONaronpHATHOrO CTEYeHHS OO0-
CTOSITEJILCTB pacueT LIYHTOBOI'O PEXHUMA MPOBOIUTCS INPH CONPOTHUBIIEHUH H3O0JIS-
[IUH peNnbCOBOW NMHHU, paBHOM OeckoHevHOoCTH. [IpuHHMaloTes KpaifHue 3HaYeHUS
MapamMeTpoB 3jieMeHTOB, OroBopeHHbIe B TY, Wiy onpenaenseMele rpaHHLaMK J0OBe-
PUTENBHOIO HHTEPBAJIA, NPH KOTOPHIX 00ecCrieyuBatOTCS HaHIyYIIHe YCIOBUSA ITepe-
HAYH SHEpPIUH OT HCTOYHHKA CHUrHalla K NMyTeBOMY NpUEeMHHKY. [lapaMeTprl myTe-
BOI'O NMPUEMHHKA NPUHUMAIOTCH TaKHUMH, YTOOBI €ro MOIHOCTE cpabaTeiBaHUA ObI-
J1a MUHUMAJIBHO AONyCcTUMOHN 1o TV,

C noMomgsio sHaveHus koddduiinenta so3pparta, NpuseaeHHoro B 1Y, omnpe-
aensrores HanpspkeHue Uy, ¥ ToK 1, HagexxHoro HecpabaTeIBaHUA Ha BXOJE NyTe-
BOI'O IPUEMHHUKA, TIPH KOTOPBIX I'APAHTHPOBAHHO BBIAAETCA HHGOOPMALHMA O 3aHITO-
cty PLI. HopMaTuBHBIH LWIYHT NpH pacueTe pazMeniaeTcsd B TAKOM MeECTe pejihcOBOH
JIMHUH, 4TOOBI 00eCeHUBAIUCH HAMNYYIIHE YCIOBUSA Nepefavyd 3HEprud OT UCTOU-
HUKA CUTHAJIa K YTEBOMY IIPHEMHHKY.

Jl1d penpcoBOH Leny MaKCHMaJIBHOH KOHCTPYKTHBHON IJIUHBI 1, IIPH BEI-
OpadHpIX NMapaMmeTpax nyresoro npueMuuka (U,,; I.,) ¥ Bcex 3/eMEHTOB Ha OCHO-
BAHUM PACUETHOH CXEMBI ONpEeAENAeTCS MaKCUMAJILHO AOMYCTHMOE HanpmxKeHUe
UCTOYHHKA CHUTHaMA B INYHTOBOM pexxuMe U, HyBCTBUTENBEHOCTS K HOPMATHBHOMY
inyHTy K, onpeaensercs no ¢popMmyne:

U
U H maxc

K, =

3uauenue K, nomiHo ObrTh He MeHee eaunuuel (K, 2 1). Ilpu nanunyaun
OITACHOTO BJIMSHHUA ¢ IIOMOIIIBIO PACHYETHBIX CX€M, YKa3aHHEBIX B 11.6.1, onpenenser-
ca HanpsaxeHue Uy, # TOK Iy, ACHCTBYIOIIHE HA BXOAE NYTEBOr0o APHEMHHKA OT
4yXXHX HCTOYHUKOB CUrHajua. B 3TOM ciy4ae ripd pacuere LIYHTOBOIO pexuma ¥c-
MONB3YIOTCA 3KBHBANEHTHLIC 3HAYCHUS HAIPSHKEHUS HAIEKHOro HecpabaTbiBaHUSA

4
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Ubow B TOK Ly
Uuuam - UHII - Uuum;
Immu =1 HH I TE

Bl ociaIBHOM MeTOJIMKa onpejeneHus 3HaqyeHusa K, coxpanseres.

6.6 CepTudHUKAMOHHBIA NMOKA3aTeNb, YYBCTBUTENBHOCTE K OOPBIBY pelbCco-
BoH HUTH Ky - Xapaxtepusyer obecneudeHue tpebosaHHil 0€30MacHOCTH B Cllydae
OOpEIBa. PEABLCOBOI HHUTH.

Fa ocHoBe KOHUeNUHH yuyera HauOoIee HeOMAronpHATHOIO CTEUEHUS 00-
CTOATEIBLCTB pacyeT KOHTPOJBHOIO PeXXHUMa MPOBOAUTCA AJjis ciiydyas OOphiBa peb-
COBOM HHUTH B KPHTHYECKOM MECTE, NMPH KPUTHUESCKOM COIPOTHUBIEHUU HU3OJSALIUH
PENBECOBOY JIMHHH, KOrJla YCHOBUSA NMepellavyd 3HEPTHH OT UCTOYHUKA CHTHAJIA K My-
TeBOMY NPHEMHHKY Hanbonee 6y1aronpHUsaTHLIE.

Ins penbCcoBOM Lieny MaKCHMAJIBHON KOHCTPYKTHBHON ANUHBI L, yaxe HA OC-
HOBAHHH PacUeTHON cxeMhbl IpU napaMerpax nytesoro npueMHHKA (Uyug L) #U
BCEX 3JE€MEHTOB TAaKUX XKe, Kak U B 1. 6.5 onpenensercad MaKCHMAJIbHO JOIMYCTH-
MO€ HallpsKeHUE UCTOYHUKA CUTHANA B KOHTPOJLHOM pexume U,.

YyBCTBUTENLHOCTE K OOPERIBY pejIbCOBOH HUTH ONpefensieTcs 1Mo popMmyie:
U,

U H MAaKC

Ky =

3uavenye K, nomxHo yaosnetrsopath ycnoBuio: K, 2 1. Ilpu Hanuyuu ornac-
HOTO BJIMSHUSA C [IOMOWIBIO pacuyeTHBIX cXeM (n 6.1) onpenenseTcs Hanps)eHue
Uosk ¥ TOK Loy , AEHCTBYIOIME HA BXOJE IIYTEBOr0 NPHEMHUKA OT YYXKUX MCTOYHH-
KOB cUI'Haja. [Ipy pacuere KOHTPOJBHOrO pexxuMa UCNOJL3YIOTCS SKBUBAJICHTHBIE
3HAYEHHs HanpsKEHUs HalexxHoro "HecpabarteiBaHug U,,, ¥ TOKa HANEXHOI'O He-
cpabaTrIBaHUA 1,0
UHHBH = UHH - Unnu;

IHHBH — I HH ~ I OBK-

B octansHOM MeToauKa onpeeneHus K, coxpansercs.

7 MeToaAHUKA pacyeTra BEPOSATHOCTHOIO CEPTHUPHKANMOHHOIO

noka3sareas P,

7.1 IlapaMeTpEl 31EMEHTOB NMPUHIHNUANBHON cxeMbl PLl ¥ xapakTepHUcTHKH
MyTEBOI'0 IIPUEMHUKA SBISIOTCH CIy4YAHHBIMU BenuunHaMHd. [lo3ToMy BO3MOXEH
BEPOATHOCTHLIA pacyeT CepTU(MUKALMOHHOIO TOKa3aTes.

7 2 1lpu BeIOOpE BENWYMUHBI HATIPAXKEHUS HCTOYHUKA CHUTHANA HUCIONBL3YETCH
kpurepiid HekmMana- IlupcoHa. B coOTBETCTBHM C JaHHBIM KpUTEpHUEM obecriequ-
BaeTCqd HauOONbIIag BEPOATHOCTh BBITIONTHEHUS HOPMANBHOIO peXHUMa INpU 3aJaH-
HOH BE[OATHOCTH (L HEBEINTOJTHEHHSA HIYHTOBOI'O U KOHTPOJBLHOTIO PEXKHUMOB.

BenvuuHa O onpelesseT BEPOATHOCTH BO3HHUKHOBEHUS OMACHOTO OTKa3sa,
npeactapiifouiero coboi JOKHYI0 CBOOOAHOCTD WU JIOKHYIO LEJOCTh JIEKTpUYe-
CKOW LI y4acTKa ITyTH.
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7.3 YuuThiBas UCKIKOUNTENBHO THXKENbIE TIOCAENCTBHA, KOTOPble MOTYT ObITE
BCJIEJICTBHE JIOXKHOH HH(OPMalHMM O CBODOJHOCTH MJIH LEJOCTH 3JIEKTPHYCCKOH
LHeNH yYyacTKa NyTH, 3HaYeHue O [IipUHUMAETCA paBHbIM 0, o=(.

7.4 Hanpsbxedne HCTOYHUKA curdasa PLI B HOpManbHOM peXXHMe pacCUMThI-
BaeTCi Ha OCHOBE KOHUEHIuM ydyera Haubosee HeOnaronpusaTHOrO creyeHus o0-
CTOATENBLCTB /1 BHIIOIHEHUSA UIYHTOBOIO U KOHTPOJIBHOIO pexuMoB pabotsi PLI.

7.5 Ilo MeToauKe, U3N0XKEHHOR B nil. 6.5 u 6.6, pacCUUTHIBAKOTCS HAIIPsDKE-
aust Uy u U, ana P MakcuMansHOH KOHCTPYKTHBHOM AJIHMHBI liy yake: B KAY€CTBE
MaKCHM&JIBHO AONYCTHMOIO HaNpsDKEHHA UCTOUHHUKa curHana PLI npunumaercs

BeJIMYHHA U , ,axc

U H MHKC: min {UI.U; UH }

7.6 IlpuHuMaeTcs, 4TO napamMeTpbl Bcex 3yeMeHToB PLI pacnpeneneHbl 1o
HOPMaJIbHBIM 3aKOHAM ¢ MaTeMaTHYECKUMH OKHARHUSIMHU, paBHBIMH HOMUHAAbHBIM
3HAYEHMSIM U CpPeAHE-KBAJPAaTHYECKUMM OTKIOHEHHAMH, paBHBIMH OLHOH TPETU OT
3alaHHbIX JOMYCKOB.

7.7 MeToAOM CTaTHUCTHYECKUX  HCOBbITAHHWH HOpH  NPHUHATBIX 3aKOHAaXx
paclpelc/ieHHs1  CIy4Ya’HbIX BEJIMYHMH U HAlIpsHKEHUM  HMCTOYHMKA CUrHala

U v U wand Ky onipenienisiercs MaTemMatuueckoe oxuzanne Uy, W cpeliHee
KBalpaTHUeCKOE OTKIOHEHHE Op, HANPAKEHUS Ha BXOJIE NYTEBOrO NpHEMHHKA B
HOPMAaJILHOM peXHMe MpH 3aJaHHOM CONPOTHBJIEHHU H3OJBILMH PEIbCOBOH JTHHUH
I' yu s, YKA3aHHOM B HOpMasiu PILI.

3aKOH paclpeieieH1s CJ1yuyailHoi BeJIMYMHBI HANPS)KEHUA HA BXOJIe NMyTEBO-
ro IpieMHHKA B HOPMaIbHOM PEeXHUMe IIPUHUMAETCs! HOpMaibHBIM.

3HaYeHUs OTHOCUTENHHOH OIIMOKY € H AOBEPUTENBHOW BEPOATHOCTH q HpHU
onpenaenedun U, U ¢, [pUHUMawTCA cinenyrouwuMu: € =0,05; g = 0,95.

7.8 CeprudukaloHHbIH OKa3aTesib alpHoOpHas BEPOSTHOCTh JIOXKHOH 3a-
Haroctn (P,) PLl MakcuManbHOW KOHCTPYKTHMBHOM JJIMHBI NPU CONPOTHBICHUH
M30JISILMU PEJIbCOBOM IUMHUH Ty, wuw OTIPENEIIAETCA 10 (hOPMYIIE:

n,-1l

P,= 1-¢
‘\/(VH I H)2 + Vch ?

rane: @ — HHTerpajl BepOSATHOCTEH;

Ur:p - Ucp - UI‘IH

U ¢p - MaTeMaTH4YeCKOE 0)XKHJIAaHWE HANPsOKEHHs  CpabaThlBaHUA  MYTEBOro
MPHEMHHUKA,;

O p — CpeAHEKBafpaTHYECKOe OTKIOHEHHE HAIIPSHKEHUA cpadaTbpiBaHMs MYy-
TE€BOT'O IPHEMHHMKA.,
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§  Meroa ucnbiTanun

&.1 MeToap! MCIIBITAHHI OCHOBaHBI Ha 3KCNEPUMEHTAIIEHOM MOJAEIMPOBAHHH
pacyeT4bIX YCIOBUH NPH YCTAHOBJICHHH CepTHOUKAIMOHHBIX NToKa3aTenei PL,

.2 B ceprudupyeMoii peabCoBOH LeMH pH MUHUMAJIBHOM YIEIBEHOM CO-
[IPOTUBJIEHUH Ty vun, YCTAHABIIMBAIOTCSA ITYTEBOH NMPHEMHHUK ¢ MAKCUMAJILHOM 110
TV MolHOCTBIO cpabaThIBAHUA U 3JIEMEHTH NIPHHIUNHANBHON CXEMEI ¢ TIapaMeT-
paMi 1o TY, He61aronpUATHREIMU [ HOPMAJIBHOIO PEXHUMA.

B cnydyae 6ecctoixoBor PLI umuTHpyercs pacuerHas cutyanus. C >ToH ie-
JIbIO Ha CMeXHBIX PLY ycTaHaBNMBAIOT KOPOTKHE 3aMBIKAHHSA HA PACCTOSHUM OT MU-
TAOILUErO U PENECHHOro KOHLOB, paBHEIX pacyeTHBIM JJIMHAM 30H AOTIOJHHUTEIBHOTO
UIYHTUDOBAHUSA.

Hanpsxenue uctouynuka curaana Uy, B HOpMaJIbHOM peXUMe yCcTaHaBAUBA-
eTCA TaKHUM, 4TOOBI Ha BXOE IIyTE€BOI0 NMPHEeMHHKA OBIIO pacHeTHOE HaNpsXXEHUE
cpabatiiBanug. Hanpsbkenue U, yBenuuusaercs B Kypas, rae

Ky - xoadouimuent xonedaHus HanpsHkeHUS UCTOYHHMKA TUTaHHA I1OJ
nelicTBdeM U3MEHEeHUS HaNpsHKeHUs B MUTAIOLIEH CeTH.

8.3 B cepruduiuMpyeMoil peancoBOi LEeNMU NpH yAeJbHOM CONpPOTHUBIEHUH
oMy r,=>10 OM'KM YCTAHABNUBAETCS NyTEBOH NPHEMHUK C MUHHMAJBHOH
MOILIHQOCTBIO CpabaThIBAHUSA W JIEMEHTH! NIPUHLMITHANBHOR CXEMBI C NTapaMeTpaMH
no TY, HebmaronpuATHEIMH I8 LIYHTOBOro pexuMa. Ilpu HanpsoxkeHUM Uy, yacc
HaxJiaaeIBaeTCA HOPMAaTUBHBIA 1IyHT 111Y-0,1M B MecTe MUHMUMaAIBHON 1IYHTOBOM
YyBCTBMTENLHOCTH. M3MepsieTcs HanpsHkeHHe HA BXOJe nyTeBoro npueMuuka Uy,
YyBCTBUTEILHOCTE K HOPMATHBHOMY HIYHTY PacCYUTHIBAETCH 110 (hOpMYyIIE:

HH

u
KW:U

nu

[lonyyeHuslit  pe3yneTaT CpaBHHUBAETCS C  PacyeTHBIM  3HAYEHUEM
CepTUPUKAIIMOHHOIO IMOKa3arensd, MOJNYYEHHOI0 IO METOJAMKE, HU3NOKEHHOH B

1m.6.5.
PacxoxcaeHue Mexay pacyeTHBIM H OKCHEPUMEHTAILHBIM pe3yNbTaTaMU MO-

aceT cocTaBnath +£10%.

8.4 1IpoBepka KOHTPOJILHOI'O PEXUMA NPOBOAUTCA NMPH YAEIEHOM COTIPOTUB-
JIEHUHU HM30JIIUH PEJIbCOBOH TUHHH, KOTOPOE MOXET OTIHYAThCA OT KPUTHYECKOTO
3HAYEHHS, ONPENEIEHHOT0 pacyEeTHRIM ITyTeM He Dosiee yeM Ha 230%.

HanpsxxkeHre MCTOUYHUKA CHUTHANIA M apaMeTpsl MyTEBOrO0 NpUEMHHKA ITpU-
HUMAIOTCH TAKMMH Xe, KaK ¥ B 11.8.3.

COphIB- peIbCOBON HUTH OCYINECTBIISIETCS TaM, rji¢ 3TO NPaKTHYECKHA BO3-
MOXHO.

Vamepaercs HanpskeHHe Ha BXoJe nyTeBoro npuemuuka U, HyBcTBUTE -

HOCTb K OOpBIBY PENICOBON HUTH ONpeenseTcs o GopMyIie:;

U
K, = HH
U

AK
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[TonyyeHHpId pEe3yNbTaT CpaBHMBAETCA C PacCUY€THbIM 3HAYEHUEM IS yCJIO-
BHM 3KCIIepHMEHTa, IOJyUYEHHAIM COTIaCHO 11.6.6.

PacxoxxaeHue MEXAY pacdeTHBIM M 3KCIIEPHUMEHTAIbHBIM Pe3yJbTaTOM MO-
keT cocTaBnaTh £10%.

CoBnazieHye IKCNEPHUMEHTANLHOIO U pacyeTHOro 3HavyeHH#l 4yBCTBHTENBHO-
CTH K OOpBIBY penbCOBOH HUTH ABISETCH KOCBEHHBIM MOATBEPXKIEHHEM paBHIIb-
HOCTM pacyeTa cepTUQUKALHOHHOro nokasarens PLI B KoHTposbHOM pexuMe.

[IpaMoe skcnepHMeHTanbHOE MOATBEPXKAEHHE 2TOr0 MoKa3aTens TpaKTH4e-
CKH HEBO3MOXXHO H3-3a CJIOXXHOCTH MO/ISJIMPOBAHHUA PACUYETHOH CHUTYallMH, B KOTO-
pOH YYHMTHIBAeTCA KPUTHUECKOE CONPOTUBJIEHHE H3ONALMH PENbCOBOH JIMHHUHM H
KpUTHYECKOE MeCTO OOphiBa pelibea.

9  YcaoBus M nopsiioK NpoBegeHUST UCNTbITAHUM

9.1 B cootBeTcTBUM €O crneu(puUKaiieil K MPUHUMIMANBHONA CXEME pebco-
BOM LIEIIH TIOACOTABIUBAECTCA ABAa KOMIIEKTAa 000pYyAOBaHUA € [1apaMeTpaMH, COOT-
BETCTBYIOILMMU BEPXHEMY H HIDKHEMY 3HA4YECHHIO, yKa3zaHHOMY B 1.

9.2 HcnpiTaHus B HOpMaJbHOM M IHYHTOBOM peXUME NPOBOAATCA MpPH
YA€bHOM CONPOTUBIEHUH U30JALMH PETBCOBOM JIMHHUH 1,210 OM kM.

9.3 B HOpM&JILHOM peXuMe YAeabHOe CONPOTHUBIIEHHE H30IALMHU peJibCOBOM
JIMHUH C NIOMOILIO JONMOJIHUTEIbHBIX LUIYHTOB YCTaHABIIHBAETCA B COOTBETCTBHH CO
3Ha4YEeHHEeM CEPTU(PUKAUMOHHOIO MOKA3aATENS Iyyamu- VA ITHX LEJICH penbCcoBas
JUHUA pa3zbuBaeTcs HE MeHee 4yeM Ha 6 3BeHbeB. MakcumansHasg MIMHA 3BeHa (,,
coctasiseT 250 MeTpoB. [10 KOHIIaM Ka)XXJ0ro 3B€Ha MeXy pellbCaMH BKJIHOYAETCA
pPE3UCTOP CONPOTHBACHHUEM 21,/ ;.

B penbcoBbiX LEAX 0e3 H30MUPYIOLHX CTHIKOB JONOAHUTENBHBIE LIYHTHI

BKJIFOYAIOTC Ha cepTHPHLHUPYEMON U Ha CMEXHBIX ¢ Hewo PLI.
9.4 llocne obopynoBanua Pl B cooTBeTcTBHU C NMPUHIHUIIKAJIBHOH CXEMOH,

MOJITOTOBKHU PEJIbCOBOM JIMHUM M UMHTAUUM pacyeTHOH CUTyallUH MPOBOAATCH H3-
MEpPEeHM, YKa3aHHble B 11.8.2.

9.5. Ilocne oTK/IFOYEHUs JONOJHUTENbHbIX LIYHTOB U M3MEHEHHsA MapaMerT-
pOB 3NEMEHTOB NPUHLMNHAIBHON CXEMBl IPOBOLATCA HU3MEPEHHs, YKa3aHHbIC B
n.8.3.

9.6 Uamepenus no n.8.4 nposoasitca B PLl ¢ uzonupyromumMuy CTbIKaMH Ha
y4acTKax ¢ JIEKTPOTArod rnpu oOpbIBE ApoccesibHOH nepeMpldKH Ha MMHTarolueM
WM pesIEHHOM KOHLE B 3aBUCHMOCTH OT TOro, ri¢ HaXxO4UTCA MO pacyeTry KpHTHYe-
ckoe MecTO 00phIBa.

B penpcosbix uensx 0e3 U3oIMupyIUNX CTHIKOB 00OPbIB PEALCOBOH HUTH YCT-
panBaeTcs nyrteM pa3z0opky TeMNepaTypHOro CThIKA ¢ NPHHATHEM HeOOXOIHMBIX
Mep 110 obecrneyeHuio 6e30nacHOCTH ABHXXEHHS MTOE30B BO BpeMs IKCIIepHMeEHTa.

9.7 BennyuHa onacHOro BIWSAHHUS Ha NIYTE€BOH NPHEMHHUK UCTOYHUKOB CUTHA-
na 9yxux Pll ¢ yyetom oOpa3oBaHMi HECaHKIHMOHWPOBAHHBIX 3aMKHYTBIX KOHTY-
pOB, BCJEACTBHE BO3MOXHBIX NMOBPEXKACHHH, 3KCIEPUMEHTAILHO ONpelensercs C
[MOMOLIIBIO peajbHOro MOAETHPOBAaHHUS PacuyeTHON CUTYaLHH.

9.8 Bo BpemMs ucnbITAHMH HEOOXoAHMO coOJII0AaTh MpaBuia TEXHHKH 0€30-
[TACHOCTH, YCTaHOBJIEHHEIE AJist paboT no 00C/yXKHBaHUIO PENILCOBBIX LieleH.

3
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10 CpeacrBa ucnsITaHui

10.1 TIpu UCHBITAHUAX AOJKHBI HCIIONB30BATECA CPEICTBA H3MEPEHHNA, BHeE-
CEHHBIZ B ['OCYyAapCTBEHHBIH ¥ OTPACHEBO peecTp CPEACTB UIMEPEHUH,
10.2 TIpx usMepeHuAX B PENBCOBLIX IENAX MOrPellHOCTh H3IMEPEHUH He

IOJDKHA NIpeBBIIIATE 1%.

11 OdopmiaeHue pe3yabTaToB HCNLITAHHIA

] 1.1 PeaynbTaThl HCNEITAHWUH 3aHOCATCA B MPOTOKOJ UCIHBITaHUN. B HeM
[IPUBOATCA BCE JAHHBIC H3IMEPEHUH U pacyeTOB, 3HAYCHUS NTapaMEeTpPOB 3JIEMEHTOB
M XapaKTepUCTHUKH NYTEBBIX NPUEMHUKOB, KOTOPbI€ HUCITOJIB30BAIUCE IIPU UCIIhITA-
HUSAX.

1.2 Ha ocHoBe aHanu3sa pe3ynbTaTOB HUCINBITAHUH IenaeTes 3aKilO4YeHue O
BO3MOYKHOCTH 3KCIIEPHMEHTAILHOIO NOATBEPXKACHHA CEPTHOUKALIMOHHOIO I10Ka3a-
TeNs.

12 TpeboBaHusa K OXpaHe Tpy/Aa

12.1 Tlo BonpocaM TeXHHKH O€30ITaCHOCTH IIPH NPOU3BOACTBE H3IMEpPEHHUH
HEOOXAMMO PYKOBOJCTBOBATRECH AEHCTBYIOLIMMH MPaBHIIaMH W MHCTPYKLHUAMH MO
OXpaHe Tpyla, TeXHHKe 0e30MacHOCTH U NPOHU3BOJCTBEHHON CAHUTAPUH, & TaKXe
IpaBU/laMHi 3KCIUJIyaTallMH 3JIEKTPOYCTAHOBOK U MpaBHIaMU MOXapHON 0e30mnacHo-
CTH Ha XeNe3HOAOPOXHOM TpaHcnopTe yreepxacHHIMU MIIC Poccun.

12.2 Tlpu ycraHOBJICHHH CEPTH(PUKALUOHHBIX NOKasaTelell CleayeT TaKXe
PYKOBOJICTBOBATbCA MHCTPYKLHEN no obecrneyeHuio 0€30MaCHOCTH ABHXKEHHUS ITO-
€30B IIpH MMPOU3BOACTBE paboT MO TEXHHYECKOMY OOCIYXHBAHUIO U PEMOHTY YCT-
poiicts CLIb u HHCTpyKLHEN IO TEXHHYECKOMY OOCIYXHBAHHIO YCTPOHCTB CUTHAa-
JIU3aLHH, HEHTPATH3AIUH U ODNOKHPOBKH.
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JIMCT PETUCTPALIMIU N3MEHEHUM

Msme- |  Homepa iucToB (cTpaHui) l Homep | Tloa- | [Jlata | Cpok BBe- I
| sl A -
HCHHE |3Mme-| 3aMe- | HO- | aHHynM- | A0Ky- | HHCH NIEHUS U3-
| HEH- | HEH- | BBIX | pPOBaHHBIX | MEHTA | MeHeHHs |
HBIX | HBIX
1 2 | 3 |4 | 5 6 | 7 I
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