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AnsboMm 6

MPIIH-10

BBEJIEHUE

Jins nocTpoeHus cxem MapIpyTHOH penelHON HEHTPaNTU3aluY UCTIONb3YIOTCS OI0KHU MapILpyTHOrO
HaGopa, BBINOJHCHHBIC Ha KOAOBBIX pefie M OIOKHM HMCIOJHUTEIBHON TPYNIBI MPOU3BOACTBa KaMbIILioB-
ckoro 3T3 nmm Cankr-Tlerepbyprckoro 3T3, nocrpoensslie Ha pene H nepBoro knacca (KamplimoBckoro

3T3) nnu PIJI (C-TlerepOyprekoro 3T3).

1 TUTIBI CXEMHBIX Y3JIOB U PEJIEMHBIX BJIOKOB MAPIIPYTHOI'O HABOPA

Jlis nocTpoeHHs cxeM MapLIpYTHOro Habopa uMeercs 8 THIIOBBIX CXEMHBIX Y3JIOB, KOHCTPYKTHBHO
0¢opMIIEHHBIX B OTZIE/NbHEIEC pesieiiHble 610KH.

1.1 CxeMHBIH y3es OMMHOYHOTO MAHEBPOBOT'O CBETO(Opa B TOPIOBHUHE CTAHIIUH.

CxeMHBIH y3€e1 OJUHOYHOIO MaHEBPOBOIo CBeTO(Opa B FOPIOBUHE CTAHIINM UMEeT KOJHYECTBO perne
6ob1Iee, Y4eM MOXKHO pa3MeCTHTh B ofHOM 6sioke. [Toaromy 3TOT y3en ogopmieH B AByX 6J0Kax - OCHOB-
HOM U jpornonHutenbHoM (HMI-M u HMIJI-M). binok HMIJI-M craButcs oauH Ha 6 OIMHOYHBIX MaHEB-
poBrIx ceeTodopos. broku HMI-M u HMIJI-M ynpasnstot ucnonaurensHeM 6nokoM MI-M.

1.2 CxeMmHBIH y3e1 MaHEBPOBOTO CBETO(OPA ¢ IPHEMO-OTIPABOYHOI'0 IIYTH, TYITHKA H U OJJHOTO U3
JIByX MaHEBpPOBBIX CBETO(GOPOB B CTBOpPE HJIM C Y4acTKa MyTH - peneiHsblii 610k Tuna HMIIIT-M.

bnok tuna HMIIII-M ynpagnseT ucroaHuTeabHbiM 610koM MIT-M unu MILI-M.

1.3 CxeMHBIi y3€1 BTOPOr0o MaHEBPOBOI'0 CBETO(Opa B CTBOPE WJIH C YYacCTKa MYTH - peneiHbIi 610k
tuna HMITATI-M u otnnuaetcs ot 610ka HMIIII-M ranuauem pene AKH.

bnox tuna HMITATI-M ynpasnsier ucnonHuTenbHbIM 6110k0M MIT nmu MIIL.

1.4 CxeMHBIH y3€1 MOE3AHOIO CBeTOdOopa C MAHEBPOBBIM IIOKA3aHHMEM - peENICHHBIM OJOK THNA
HITM-69.

bnok tuna HIIM69-M ynpasnser 11065M 13 6510k0B noe3aubix ceetopopos - Bl, BII, BII u Ba.

1.5 CxemMHBlH y3en ynpaBieHUs OfuHOUYHOMN cTpenkoi - 6nok Tuna HCO2-M.

ITo konu4ecTBy yCTaHOBJIEHHOM anmnaparypsl U 3aHATHIX KJIeMM OJIOKH XapaKTEepU3YIOTCA:

KonnuectBo 3aHATHIX
Tin Gnoxos Pene ConpotuBneHuH BL;ZI:AH; .
1 «HIIM69-M» 6 2 44
2 «HMI-M» 6 4 42
3 «HMII-M 6 - 41
4 «HMITII-M» 5 2 42
5 «HMIIATI-M» 5 2 44
6 «HH-M» 6 - 34
7 «HCC-M» 4 - 39
8 «HCO2-M» 4 - 43
9 «HIIC-M» 6 - 21

2 UCTIOJIHUTEJIbHBIE BJIOKH

2.1 MHHcrutyroM pa3spaboraHbl npuHUunuanpHbie cxembl, a Cankr-IlerepOyprckum O3T3 u Ka-
MBIIUTOBCKHM DT3 mocTaBleHbl Ha MPOM3BOACTBO MOIEPHU3UPOBAHHBIE MCIOIHUTEIbHBIE OJIOKH 3JIEK-
Tpuueckoi nentpanu3zauuu BMPII. MonepHu3zanus 6J10KOB OCYIIECTBIEHA O CIEAYIOLIMM HanpaBlICHHU-
M

a) Bo Bcex 6nokax, kpome IICT, IIC 110M/TIC 220M, pene tuna HM 3ameHeHB! Ha pene THNa
HE (bH) (ananor pene H (P3JI) ans yctaHOBKH B OJIOKH, OTJINYAIOLIHECST TEM, UTO B XBOCTOBHKaX  KOH-
TaKTOB UMEIOTCA OTBEPCTHUSA IS MafiKU IPOBOJAOB);

6) Bo Bcex cHUrHaNBHBIX 0JI0Kax HCKIIOYEHBI KOHAEHCATOpPHl M CONPOTHUBICHHUS B IIENH 3apsia
3THUX KOHJIEHCATOPOB;

B)  Bsenens! mnauBuayannpHble pene (CO) KOHTpOJIA MEPEKIIOYEHUS C 3€JICHOH JlaMnbl IpH €€

=
E Onud 010K Ha 1B€ ONUHOYHBIX CTPETIKH.
. HEPEropaHuH Ha KENTYI0 AN KaKI0ro Noe3aHoro ceerodopa;
S 1.6 CxeMHsIii y3en aBJICHHs CIIAPEHHBIMU cTpenkaMu — 610k Thna HCC-M.
= ysel yap P P r)  3aMeHa HeMOJepHU3HpoBaHHBIX 610k0B BMPI] npn Heo6X0AMMOCTH Ha MOAEPHU3HPOBAHHEIE
Bnoku Tuna HCO2-M u HCC-M ymnpasisioT myckoBsIMH peneinsiMu bnoxamu IICT, .
JOJDKHA TIPOU3BOJIUTHCS O€3 mepeMOHTaXka BHEITHUX COEIHHEHMI OI10KOB.
- ITC110M/TIC220M.
=
§ 1.7 CxemHpIi1 y3€11 KOMIUIEKTa pelie HanpasieHui - 610k tuna HH-M.
= .
= 1.8 CxeMHBIH y3el NoCae10BaTeIHOIO NEPEBO/IA CTPEIIOK TP MATUCTPAILHOM MUTAHUHM - OJIOK TH-
=
na HIIC-M ctaBuTcs 04uH Ha 3 CTPENIOYHBIX MMYCKOBBIX KOMIIJIEKTA. 410803-TMII. I13
M3m. Kowyd | Jucr [Nepok | TMom. | Hara
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2.2 3amena B 6nokax pene HM Ha 6onee BbicOkOknacchbie U Gonee newmessie peine Hb (BH) nos-
BOJISIET YMEHBUIUTE CTOMMOCTH OJIOKOB H TOBBICHTH HaJECKHOCTD.

2.3  Hckaro4eHue KOHAECHCATOPOB U3 G10KOB MO3BOJAET M30€XaTh HEOOXOUMOCTH UX NIEPUOAHYE-
CKOH 3aMeHBl C MOJIHOHM MpoBepKkoi 6/10Ka Ha CTEHJE MOCIIe 3aMEHB], YBEIHYMBAET CPOKHU [EPHOIUYECKOM
TIPOBEPKM CHUTHANBHLIX O70KOB 10 CPOKOB NPOBEPKU OCTANBHBIX OJIOKOB 0€3 KOHACHCATOPOB M 00ECIIeYHt-
BacT cTabuibHOE 3aMeAJICHHE Ha OTHAaHHUE [TOE3IHBIX CUTHAIBHBIX peiie. [IoBbIlaeT HaleKHOCTE paboThI
ycTpoicTB. KOH€HCATOpB!I HCKIIIOYEHBl U3 CXEM IO€3JHBIX 1 MaHEBPOBBIX CHTHAIBHBIX PENE U U3 CXEM
pene otMeHbl. CriocoObl 00ecrieyeHHs 3aMeITIEHUS OIMUCAHBl HHAXKE.

2.4 Bsenenue pene CO mepeknlodeHUS C 3€71€HOH JaMIIbl TIPU e€ MeperopaHuu Ha JKENTyl B
OJ0Kax MOE3HBIX CBETO(OPOB MO3BOJIMIO KOHKPETHU3NPOBATh CBETO(HOP, HA KOTOPOM TIPOU3BEACHO TIepe-
KIIIOYEHHE U M30aBUTHCA OT JOMOJHUTEILHOTO UCTOYHHMKA NUTaHUS W pesie K3 npu HOBOM NPOEKTHPOBa-
HUHU.

2.5 HckmaroueHHEe M3 MOE3AHBIX CUTHANBHBIX OJIOKOB KOHJIEHCATOPOB IOTPEOOBANIO CO3MaHUA
CXEMBI I'PYNINOBOr0 KOMILIEKTa 3aMeJIJIeHHs] IIHH CXEMHBIX OOBSA30K, KOTOpbIE NOKHBI OBITH 3aMOHTHPO-
BaHBI Ha CTaTMBAX JO Hayana 3aMeHb! CYHIECTBYIOMMX OJIOKOB Ha MOJEPHHU3MPOBAHHEIE.

2.6 - Tak kak comporuBneHus o6morok pere KC u P npu 3amene c¢ pene tuna HMIII4-34,
HMIIM1-I0 u HMIIIM1-1,7 nHa pene HB-8,2 u B/13-3,5 He coBnajgaroT, To MpoU3BEAEH pacdeT HeobXo-
JIMMO} BEIMYMHBI OrpaHUYHBAIOLINUX CONPOTUBIEHUH (CM. pa3zen 7), YCTaHABIMBAEMBIX B MOJIEPHHU3UPO-
BaHHbIe Omoku B uentu pene KC u P. T1pu 3T0M, YuCI0 MapHIPYTHBIX CEKIUH B TTOE3THOM HJIH MAaHEBPOBOM
MapHipyTe NpH NPUMEHEHUH MOJECPHU3UPOBAHHBIX ONOKOB HE YMEHBUIMNOCH, BENUYHHBI OTPAHUYHBAIO-
IIIMX COMpPOTHBIICHUH, YCTaHABIMBAEMbIX B 3TH IIENH 3a NpeaenaMy OJ0KOB B CXeMax YBSI3KHU C IIEpPETOHa-
MH, OCTaIOTCS HEU3MEHHBIMH.

2.7 MonepHu3anus 6J10K0B BBIIOJHEHA TAKUM 006pa3oM, 4TO MOJEPHU3UPOBaHHbIE GJIOKH MOTYT B
JeiicTByonmx ycrpoiictBax Ol] ycTaHaBnuBaThCs B3aMEH CYILIECTBYIOIMX 070K0B 6e3 M3MEHEHHUs CyIle-
CTBYIOIETO BHEIIHETO MOHTaXa 110 MEpe MOCTYIUIEHHA MOIEPHHU3HPOBAaHHON armnaparypsl, T.€. B CHCTEME
OII MOryT OIHOBPEMEHHO 3KCIUTYaTUPOBATHCA KaK MOICPHH3MPOBaHHBIE ONOKH, TaK M HE MOJICPHHU3UPO-
BaHHEIE.

2.8 3ameHa He MOAEPHU3UPOBAHHBIX OJIOKOB MOE3IHBIX CUTHANBHBIX Pelie JODKHA MPOU3BOAUTHCS
Ha MOJECPHU3NPOBAHHBIE CXEMHbIE y3bl, T.¢. Onoku BJI-62 u BI (BII, BIIT) nomxse! 3aMeHsThea Ha Gnoku
B/-M u BI-M (BII-M, BII-M). Henp3s, Hanpumep, 3ameHuTh 6510k B/1-62 Ha B/I-M 1 ocTaBUTH HE MO-
nepHusupoBanHbifi 610k Bl (BII, BIII), u Haobopor, Henb3s 3amenuts 6nok Bl (BII, BIII) va BI-M

(BII-M, BIII-M) u ocTaBUTh HEe MOAEPHU3HPOBaHHBIH 0110k BJI-62.
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2.9 Tak kak npu pa3padOTKe MOACPHU3UPOBAHHBIX OJIOKOB OblLIa MOCTABICHA LIE/b BBIAEPXKATD
IIpUHLINN B3auMo3aMeHseMocTH ¢ 6iokamu BMPI] Ha pene HM, 1o Bce TMNOBEIE MAaTepHallbl M YKa3aHUs

1o npuMeHeHuto 6;10ko0B BMPI] Ha pene HM npuMeHHMBI ¥ kK MoAepHU3upoBaHHBIM 610kam BMPII-BH.

3 UICKIIIOYEHUE KOHAEHCATOPOB M3 CXEM CUI'HAJIbHBIX PEJIE M
I'PYIIIIOBOE 3AMEIJIEHUE ITOE3JHBIX CHUI'HAJIBHBIX PEJIE

3.1 [Ilpu nepexoxe Ha 6moku MI-M, MII-M, MIII-M, BI-M, BI-M, BII-M, BIII-M uckmo4eHs!
KOHJIEHCATOPHI U3 CXEM CHTHAJIBHBIX peJie U pejie OTMEHB.

[Bce obocHoBanus ans OnokoB Ha pene rpynmnbsl POJI otHocsTcs M k Gnokam Ha pejnie TpYIIbI
H].3amemenne Ha MaHEBPOBBIX CHTHAIBHBIX petie B Gnokax MI, MII, MIII, BI, BII u BIII 6p110 HEoOXo-
IUMO TIPH BCTYIUIEHHH COCTaBa 3a CBETO(Op Ha MOMEHT OT pa3pbiBa ¢ppoHTOBOro KoHTakTa peine KC 1o
BO30YyxeHus MapiupyTHoro pene B 61oke CII-69 u He obecnieunBanock COOCTBEHHBIM 3aMEIJICHHEM pene
MC]. B HOBBIX 010KaX BKIIIOYEHHUS MApIIPYTHEIX pesie IIPH BBIXOJAE COCTaBa Ha MapIUpPYT, KaK M B CTaphIX
OnoKax, OCyHIECTBISETCS C MOMEHTa 3aMbIKaHus ThUIOBOro KoHTakTa pene KC, a Bunrouenne BTOpoil Mex-
6s04yHOHM CHIHANBHOM LEMH OCYIECTBASAETCA (QPOHTOBBIM KOHTAaKTOM MENJIEHHOAEHCTBYIOIIETO pele
KCM. Takum obpasom, 3amemnenue pene KCM u MC B cymme cocraBnser = 0,340 ¢, a BpeMs ¢ MOMEHTa

paspeiBa (poHTOBOro KoHTakTa pene KC 10 3ambikaHHs (POHTOBOrO KOHTAKTA MapLIpYTHOro pene ‘1M

(2M) B 61okxe CI1-M He npeBbiIIaeT

txc-m = ich + tamm , 1)

rae tyc_p - BPEMs ¢ MOMEHTa pa3psiBa (ppoHToBOro KoHTakTa peiie KC 1o 3ampikanus ¢ppoHTO-

BOro KoHTakTa peine IM (2M);

{ - BpeMs nepenera Kourakra pese KC;
LoKC p p p

tsIM - Bpems BO36yxaenus MapmpyTHoro peie IM (2M);

tecem = ich + tam = 0,015 + 0,185 = 0,200 ¢ < 0,340 c.

Takum 06pa3oM, KOHAECHCATOPHI HA MAHEBPOBEIX CUTHANBHBIX pene B 6iokax MI-M, MII-M, MIII-M,
BI-M, BII-M, BIII-M He Tpebyrorcs.

3.2 TI'pynnoBoe 3aMeJieHHE MOE3NHBIX CHTHANBHBIX pejie HeOOXOAMMO M HCKIIoYeHus obecTo-
YHMBaHUS CHUTHATBHBIX peNie MpH NepernoueHur GuIepoB NMUTAHHS UMM KPAaTKOBPEMEHHOM HANOXKCHUU
IIYHTa Ha PEJIbCOBYIO LieMb B MapiupyTe. I pynmoBoe 3ameznserue obecreynBaeTcs ¢ noMoubio muHel BK3
cxeMHO# 00Bs3kH Ha 6nokax BJI-M, BBoaa HEOGIOYHBIX pesie, FPYNIOBOTO KOHAEHCATOPa M UHAMBHUIY-

anpHOro KoHTtakTa pesie BK3 Ha kaxkayio rpynny B3auMOBpaxaeOHbIX TIOE3HBIX CHTHANOB.

Jiuct
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IIpu nepexntouenun gpuaepos nuTanus B 6oke BJI-M o6ectounBaercs pesie KC u uepe3 pponro-
BOJ KOHTaKT MOBTOPUTENS MOE3AHOTO CurHansHoro pene [T no mmue BK3 BrimtouaroTcs He 6104HbIe pene
BK3...BK3N (BrroueHHE KOMIUIEKTA 3aMEJICHUS ).

onraktamu pene BK3 nonaerca nutaHue Ha 0OMOTKH BCEX MOE3IHbIX CUTHAJIBHBIX pelie B OJIoKax

=

BI-M, BII-M, BIII-M, Haxonsmuxcs noa TokoM. ITuTanue Ha 06MOTKAaX CHTHAJIBHOTO pejie CYIECTBYET 110
OKOHYaHMs TIEpeKIIOueHUst (puaepos nutanus u cpabateiBanus pene KC mnm no obecrounBanus pene
OC3, eeiKmoyaronerocs ThUiOBBIM KoHTakToM pene BK3. Bpems maxoxnenus pene OC3 moa ToxoMm
OTNpeAeNseTCs EMKOCTHIO KOHACHCATOPA, NOAKIIOYEHHOr0 K HEMY, U He JIOJDKHO NpeBhImats 4-6 C.

ITpu 3aTsHyBIIEMCS TIEPEKITIOYEHHH PUIEPOB MUTAHHUS, TPEBHIIAIOILEM JOMYCTUMYIO HOpMY (4-6 ¢),
peae OC3 obecrounBaercs u Boikmovaer pene BK3. IToe3aabie curHanbHbie peiie 00eCTOYUBAIOTCS, BBI-
KJIFOYaroT nutanue u3 mwuHel BK3. I'pynnoBoit KoMIUIeKT co3aaHust 3aMeJieHUs Ha MOE3AHBIX CUTHANIbHBIX
peJie IPUXOIUT B HCXOJHOE COCTOSHHE.

Tak xak MonepHu3upoBaHHBIE 610ku BhITyckatoTcs CaHkT-IlerepOyprckum 3T3 ¢ npuMeHeHHEM
pene rpymnnsl POJI, a Kameimunosckuii OT3 BhimyckaeT 3TH 6510k € pene cepum H, To B yeprexax u B
onucaHuM HoMeHKaTypa pesne Casnkt-Ilerepb6yprckoro 3aBojia npuBeeHa B ckobkax.

ITpu HCTIOIB30BAaHMM Ha OAHOM craHuuu Onokos BJI-62 u BJ-M creaver HCKIIOYUTE OOBA3KVY

xiaeMMm 1-7 6nokoB BJI-M ¢ knemMamu 1-7 610koB BJI-62. 18 HCKIIOYEHHS NONANAHUS nuraius  PI1

13 610k0B_CIT-69 unu CII-M (k1emma 1-5, 2-5) Ha noe3qHEBIE CUTHABHBIE peie.

OtnensHO 3ameHsATs 610ku BJ[-62 Ha BII-M 6e3 3amenn BI (BII, BIII) Hens3s, T.K. KOHAEHCATODHI
B G11oke BI (BII, BIII) He 6yayT uMeTh B 3TOM Cilydae 3alllUTHBIX CONPOTHUBIEHUH H, HA06OPOT, 3aMEHATH
BI-M (BII-M, BHI-M) Bmecto BI (BII, BIII) 6e3 3amenst BJI-62 na BJI-M Takke HeJp3s, T.K. MOE€3THOM
cBeTodop OyAeT nepeKphiBaTECA B 3TOM Ciy4ae Nocjie 0OCBOOOXKAEHUS ITYTH.

3.3 B cxeme cursanbHeix pesnie npu Bo3Oyxaenuu pene C (MC) nponcXoauT BHIKITIOYEHUE NIPOTH-
BOIIOBTOPHOI'O pene ThUIOBBIM koHTakToM pene C (MC), a GnoxupoBKa CUTHAIBHOIO pene NPOUCXONUT
nocie Bo30y)KIeHHMS OTHEBOTO pesie Ha Pe3epBHYIO HUTH KPacHOH JIaMITbI.

ITpoTuBonoBTOpHOE pene uMeeT 3amereHue Ha ornananue 0,050-0,055 ¢ u B cymme ¢ Tem 3amenie-
HHUEM, KOTOpOE IOE3THOE CUTHAILHOE pere MpHoOpeTaeT 3a BpeMs ¢ MOMEHTA MOJAaYHd Ha HEro MHUTAHUA
o obecTounBaHus NPOTHBOMIOBTOPHOTO pelie KOHTAKTOM MOBTOPHUTENS cUrHaIBHOTO peje Cl, CHrHanpHOe
pene C ycneBaer HabpaTs nonHoe 3amezieHue (200 Mc), J0cTaTOYHOE IS IepesieTa KOHTaKTa MOBTOpUTE-

151 C1 (40 mc) 1 Bo3OyxnieHus orHeBoro pejie (He 6osiee 90 Mmc).

4 UICKJIIOYEHHME KOHIEHCATOPOB M3 CXEM PEJIE OTMEHBI OT

5

4.1 3amennenue Ha pene OT npu otMene Mmapuipyra B Oiokax BJ/I-M HeoO6xooumMo Ha MOMEHT
nonayu mutanus (I[10OB, IIMB, IIIIB) B uens pene P nmocne cpabaTbiBaHMS KOMIUIEKTOB BBIIEPKKH
BpemeHH (5 ¢, 1 muH, 3 muHn). I[locne nmogauu nuranus B uens pene P: pene P pasMbikaeT CBOH TBLIOBOH
koHTakT B Uenu pene KC, pene KC pasmbikaer ¢ppoHTOBOH KoHTakT B unenu peiae KCM, a nocnennee -
B nenu pene OT u ¢ atoro momenra pene OT HaxoauTcs Ha 3aMElIEHHH, KOTOPOTO B CYMME C 3aMEJIEHH-
eM, nipuobperaeMbiM pene P 3a Bpems Haxoxaenus pene OT nox TokoM, NOMKHO OBITH JOCTATOYHO IS

nepesera GpoHTOBOro KOHTaKTa pene P, Bo3Oyxaenus pene 3 B 6nokax CII-M u VII-M.

tor 2t + 3, @

rae  lyp-3amemnenue, TpeOyeMoe s pasMbIKaHUs MaplupyTa;

t.p - BpeMs nepenera KoHTaKTa pene P;
—t-Bg - BpeMsA Bo30yxaeHus MapiipyTHBIX pelne B 6noke CII-M, VII-M
t57=0,090 + 0,240 = 0,330 c.
Heob6xonumoe 3amennenue Ha otnananue pene OT obecneunBaercss COOCTBEHHBIM 3aMENICHHUEM,
He Menee 0,200 ¢, muitoc 3sameieHue Ha otnaganue pene KCM, we menee 0,200 c.
Pene P mocne Beikmiovenus pene KCM nonyyaer nutanue no mwuHe ITOB (unu IIMB, pnp I
o obecrounBanus pene OT.

Ilocne pa3Meikanust ¢ppoHToBOoro konrakra pene OT, pene P B 610ke CII-69 3a cuer mosyyeHHOro

uMIynbca nutanus OyzAer umeTsh 3amemnenue =0,55 ¢, yBennuusas ofmee Bpems, obecneunBaemoe
CXeMOM [Uif pa3sMBIKaHUA MapLIpyTa
toc = L,0T + L kem + 1P, : 3
rae oo - Bpems, obecrneynBaeMoe CXeMOH PasMbIKaHUs MapIIPYTOB;
EOOT ;Eo KCM {0 P - BpeMs 3aMeJUIeHUA Ha oTnaganue coorBercTBeHHO pene OT, KCM, P
toc =0,200 + 0,200 + 0,550 = 0,950 c.
Taxum o6pa3om, obiuee Bpems, obecneunBaemoe cxemoi ( Ly ), mpu oTMeHe MapmpyToB u3 61oka

BJ-M 6onbme TpebyeMoro BpeMeHH Ans Bo3byxaenus ( {51 ) MapmpyTHBIX pene.
tOC——' 0,950 c > t3T = 0,330 C
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Ilpu 3amene 6ioka CII-69 Ha CII-M u VII-65 na YII-M pene P He Gyzaer umers 3amejieHue Ha
otnagaHue pasHoe 0,55 c, HO OT pene P Bo3Oyxnaercs MeqIeHHOACHCTByIOLEe peiie 3, HMEIoIee
{g3=0,185¢c u t, OyzeT paBHO B 3TOM Ciydae

{37= 0,035+ 0,185 =0,220 c.

Bpewms, obecrieuniBaeMoe cxeMoii, paBHO

toc =0,330¢

Ho u B 3TOM cnydae, tOC= 0,330¢c > t3T= 0,220 c.

Tpebyemoe 3amennenue pene OT B 6iaokax MI-M  (MII-M, MIII-M) onpenensercs pexuMom
OTMEHBI MaplIpyTa U pEXKMMOM OTMEHbI HEUCTIONB30BaHHOM YacTH MapIIpyTa MpH YTJIOBOM 3a€31¢.

Bpems Britodenus pene 3 (1M, 2M) npu oTMeHe Bcero MaplpyTa onpenensieTcs 3aMeAJIieHUEM pee
I'OT (MB1), pene KCM, P.

4.2 Tpebyemoe 3amenneHne Ha pa3z/IeNKy HEUCNIOIL30BaHHOM YacTH MapiupyTa ( t3T) NpY YTJIIOBOM
3ae3zie 1o cBeTopopy npomBonono}KHoro HanpasJI€HUs, KOrAa JaHHBIA CBETO(Op OTKPHIBAICS IS NPOTH-
I'MBaHUsl MaHEBPOBOI'O COCTAaBa, HEOOXOAMMO ¢ MOMEHTa OTphIBa THIJIOBOrO KoHTakTa pene HII 1o Bo3Oyx-
IeHus MeaneHHonekcTpytomux pene P u 1M (2M) B 6noxe CI1-69 (8 6510ke CIT-M pene P u 3 Bo30y»xna-
10TCs OBICTpEE).

tor = Lopn + tep + taiM ' 4)
rie iBHH - BpeMs nepenera konrakra pene UI1 (obozHaueHus Egp u EBIM ‘JlaHBI BEILIE)
ter= 0,030 + 0,090 + 0,240 = 0,360 ¢

ObecneunBacMoe cXeMOl BpeMms BKIIOUCHHMS pene P M HaxoxKAEHHE €ro Moj TOKOM CO3Jaercs
3amezyieHueM Ha otnagaHue pene OUII nmoc cobcrBeHHoe 3ameyienne peine OT u 3amennenue, Habupa-
eMoe pene P 3a BpeMs Nnoy4eHus UMITyIbCca ITUTaHUs.
+toor +toe (5),
rae i oOWIl - 3aMelneHne Ha ornazanue pene OMII (oGo3HaueHns EOOT H E oP OOBSCHEHD!

loc = toonn

BBIILE).
toc=0,170+0,170 + 0,55 = 0,890 ¢

Takum o6pazom, tOC>t3T )

Ilpn npumenenun 6noka CII-M Bmecto CII-69, xotsa pene P m He OyaeT uMeTh 3aMeIJIeHHS Ha
oTmnajasnue, Ho oT pene P cpabarbiBaeT MenieHHOAENCTBYIONIEE pene 3, UMEIoLIee {B= 0,185 c, u Takum
obpasom t,r =0,305¢c, a [5-=0,340c, Te. toc > tar-

4.3 Tlonaya nMTaHHA B HEUCHOJB30BAaHHYIO 4YacTh MapiIpyTa MpHU YIJIOBOM 3ae3le MO JaHHOMY
cBeTo(opy ocymecTBaserca udepe3 ¢poHToBble KOHTaKTh! pene C 1 OT M nnMTensHOCTs MMmynbca
onpenensieTcs ¢ MOMEHTa BO30YkJeHus: GPOHTOBOrO KOHTaKTa myreBoro peie B 6noke CII-69 (CII-M).

310 Bpemst - Gyaet npu Ginoke CII-69 pasno

6

toc =L un +{001/m +{00T(HJIHEOC)+{OP , (6)
rae EB W[ - BPEMs OTPHIBA THUIOBOIO KOHTakTa pene MII nocne nonayu mutasus Ha OOMOTKY pelie
(ocTaspHBEIE 0003HAYECHHS OOBACHEHBI BBIIIIE).
Loz0,045 +0,170 + 0,170 + 0,550 = 0 935 c.
Bpemsi, HeoOxonumoe a8 Bo30yxaAeHUs MappyTHBIX pejie B 6noke CII-69 ¢ MoMeHnTa 3aMbiKaHms
dbpoHTOBOTO KOHTaKTa ITyTeBOro pene B 6noke CII-69, 6yner paBHO
tyr = t,p + 1M =0,090 +0,240 = 0,330 c.
Takum o6pa3om, U B 3TOM ciydae tOC> t3T'
ITpu 3amene 6noxa CII1-69 Ha CII-M
toc =ty T o + toor (mmitoc) + tor ).
toc =0,045+0,170 + 0,170 = 0,385 c,
a typ = tsp + 153 20,090 +0,185=0275 ¢, Te. toe> Loy

5 CXEMA IIEPEKJIIOYEHUS JIAMIIBI 3EJIEHOIO OTrHS IPU EE NEPETOPAHHUU
HA JIAMITY XEJTOI'O OI'HA

5.1 B w™onepuusupoBanHbix 6nokax BI-M (BII-M, BIII-M) noesgnoe curnansHoe pene C

ycradoBneHo tuna 1HEM-950 (BHIM-600), B To Bpems Kak B He MoJepHH3npoBaHHBIX Onokax BI (BII,

BIII) pene C - tuna HMIII1-1440 (unmu B Gnokax Gonee panHero Beutycka Tuna HMII1-1800, unm

HMIII1-2000). ‘B meHCTBYIOWMX YCTPOHCTBaxX NpU HemonHoil 3ameHe Ha 6noku BI-M (BII-M, BIII-
M) nns MapHIpyTOB Ha OJHO HalpasjieHHe HEOOXOZHUMO COXPAHUTH CYHIECTBYIOIYIO CXEMY MEPEKIIOYe-
HHUA JaMmIbl 3€J€HOr0 OrHs Ha menTon B cooTBeTCTBUH C ykazauneM I'TCC Ne 1247/1022 (uronr 1984
I.), ipu KoTopoii rpynnosoe peine K3 tnna HMIIIM2-3000 o oxHo# 0O0MOTKe (BTOpast 06MOTKa HCIIOJb-
3yeTcs B MECTHOH cxeme) BKIIrouaercs nocnenoateiibHo ¢ pene C 1, TakuM oOpa3oM, npy Hanuduu 610-
kxoB BI (BII, BIII) u BI-M (BII-M, BIII-M) B oxHOM ciy4ae nocienoBarenbHo, ¢ 06MoTkoi 1500 Om pene
K3 6yaer Brimouatscsa o6Motka pene C compotuBneHueM 1440 (1800, 2000) OM, a B apyrom ciydae —
950(600) OM. EctecTBeHHO, Bo BTOpoM ciyyae pene C paborath He 6ynerT.

Ilpennaraerca pene K3 ycranoBute Tuna HMIIIMI1-1120, B 3TOoM cnydae mnocienoBaTeIBHO
c obmoTkoii 560 Om pene K3 6yzaet coenunena ooMotka pene C 950 (600) Om unum 1440 (1800, 2000) Om.
IIpu HanpsKeHUH akKyMYISTOpHOH Oatapen 26,4 B u HanpspkeHHMH Ha BBIXOAE JOIMOJHUTENBHOIO UCTOY-
Huka nuranus BITII =18 B nanpsokenune Ha pene C tuna 1HBM-950 Oyner cocrasmars = 27,9 B, a

Hanpspkenue Ha pene C tunia HMIII1-1440 6yner = 31,8 B (coorBerctBenHo HMII1-1800 6yaner 33,7 B,
a HMIII 1-2000 6yner 34,5 B).
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Kak BuaHO U3 uu¢p, HanpsokeHue Ha ooMoTtkax pene C tuna HMIII1-1440 (1800, 2000) 6ynet 60-
nee HomuHanbHOro 24,0 B. OnHako, B COOTBETCTBUM © JaHHBIMH «CnpaBOYHHUKA MO KEIE3HOAOPOKHOM
aBTomatuke» aBT. A. I'. IlIMbipeB, nnuTENpHO AONMYCTUMOE HampsbkeHHe Ha pene tuna HMII1-1800
(2000) passo 60 B (c1p.31), a pene Tuna HMIII1-1440 nmeer npoBox 6onsuiero auamerpa 0,14 MM npo-
B 0,13 MM U 3HAYUT MOXXET UMETH OOJIbLIEE HAMPKECHUE.

OnHako, HanpsDKeHHE Ha 0OMOTKaxX CHrHajIbHOro pese 6osee 30 B HegonycTUMO HpH NOAKITIOYEHUH
K o6MoTkam peinie koHAeHcaTopoB KOI'-2-500 Mx®, uMeromux nonyctuMoe pabouee HampspkeHHe He 60-
nee 30 B (curHasipHbie 0710KkH ¢ KOHAEeHcaTopaMu KOI'-2 Beimyckanuce 3apojom ao 1977 rona).

Taxum obpa3zoM, npu HacTHYHON 3aMEHe MOE3IHbIX CUTHANBHBIX 0JIOKOB HA MOJEPHU3HPOBAHHEIE B
TOM Cllydae, KOTZa I1eNb NOE3QHOT0 CUTHAJIBHOTO peJe ¢ MOIEPHU3NPOBAHHBIX ¥ HEMOJAEPHU3HPOBAHHBIX
CHTHaJIBHBIX OJIOKOB BBIXOIUT Ha 0J1HO pene K3, Heo6Xx0auMo npoBeieHHE IBYX MEPOTIPUSITHIA:

a)  3aMeHutb pene K3 tuna HMIIIM2-3000 va HMIIIM1-1120;

6) mnpu NOAKIIOYEHHH K TIOE3THOMY CUTHANbHOMY pene B 6nokax Bl, BII, BIII napannensHno koH-
neHcatopa tuna KOI'-2 cnexyer BBecTn Mexny kieMMmamu 29 6nokos B/I-62 u BI (BII, BIII) conpoTtusne-
Hue 1 kO™, 1 Bt (ripu 3aMeHe HEMOIEPHU3UPOBAHHBIX OJOKOB Ha MOJEPHU3UPOBAHHBIE WM NPH THIIE
KOHJleHcaTopa, oTanyHoM or KDOI'-2, umeromem pabouee HampspxkeHue 50,0 B, HeszaBucuMmo oT Tumna
IIOE3HOTO CHUTHANBHOT'O pele, CONPOTURBICHUE BBOAUTH HE TpebyeTcs).

Ilpu sTOM npennaraercs cnenyomas opranusanus pa6ot. Ha 6nounnix cratuBax (cMm.ctp.38) ¢ Ono-
xamu BI (BII, BIII) Ha cBobonHOM MecTe AJis MOIKIIOUCHHA kabens ycranaBiauBaercs nahens ITK-8, Ha
KOTOpO# C MOHTa)KHOH CTOPOHBI MOHTHpYETCs conpoTusiaeHue C2-33-1,0 kOM, 1 Bt u npunausarorcs asa
IPOBOJa, OJMH M3 KOTOPHIX UIET Ha kneMMmy 29 6noka BJI-62, a apyroii - Ha knemmy 29 6noka BI (BII,
BIII).

C nuueBod CTOPOHBI NaHEIH BCTABIAETCA AYXKa, LIYHTUPYIOIAs TakuM 00pa3oM CONpOTHUBIICHHE.
CywmecTtByomui npoBoa Mexay knemmamu 29 6i1oxos B/-62 u BI (BII, BIII) otnausaercs. Oana naHensb
ITK-8 MoxeTr ObITH HcIoNb30BaHa s 8 curHanoB. Ilocne Toro, Kak MOHTaXHbl€ pabOThl BBHIIOJIHEHDI,
3amensercs tvn pene K3 ¢ HMIIIM2-3000 na HMIIIM1-1120 u Brmumatorcs gyxxxu c¢ nanenu I1K-8;
COTIPOTHBJICHHS BBEJIEHHI B LIENIb NOE3AHOT0 CUTHANBLHOTO pene. [Ipy 3aMeHe HeMOAEepHU3UPOBAaHHKIX 6110-
xoB BI (BII, BIII) na moaepausupoBannbie BI-M (BII-M, BIII-M) nyxka na nanenu IIK-8 BcraBnsercs
CHOBA (UJTK MOKET OBITH BOCCTAHOBIIEH CTAPhIl MOHTAX MEXIY KiieMMaMu 29).

5.2 B 6nokax BI-M (BII-M, BIII-M) npu neperopanu J1aMIibl 3eJIEHOIO OTHA B cxeMe OJIOKUpOB-
KM CHUTHAJIBHOTO peJie Yyepe3 KOHTAKT OrHEBOro pelie NapajuielbHO KOHTAaKTy orHeBoro pene O BKIIOYEH
koHTakT pene JIC Bribopa 3eneHoro oras. CrenaHo 3TO no cleAyOIIEH NPYYHHE: IIPU NEPEropaHUuM J1aM-
bl 3€JIEHOro OrHs obectounBaercs oraeBoe pene O u 6€3 nmapannenbHO NOAKIIOYEHHOTO eMYy KOHTAaKTa

JIC nens caM06IOKHPOBKM CHUTHAJILHOTO peJie MosSBUiIachk OBl TONBKO nocie obectounuBanus pene CO, JIC

7

M MOBTOPHOTO BO30yxaeHus pejie O, yro coctaBuiio Ob1 0k0a0 500 Mc, B TO BpeMs Kak 3aMeaJicHHE Ha
OTHajgaHue CUTHANBHOTO pene cocTanngeT okono 170 mc. [1pu napannensHo noaxkmo4eHHoM koHTakTe JIC
TpebyeTcs 3aMelsieHUe TOJNbKO Ha mepeneT koHtakTa pene JI C u Bo3byxaenue orseBoro peine O, 4To

cocrtasater He Oosiee 120 Mc.

6 OCOBEHHOCTH CXEM MOJIEPHU3NPOBAHHbLIX BJIOKOB BMPII-bH, BbI3BAHHLIE
COBMECTHBIM IMTPUMEHEHMEM C HEMOJAEPHM3WPOBAHHLIMH BJIOKAMH BMPL]

6.1 B monepHusnpoBanHbix 6nokax CII-M Mapuipyrabie pene 1M, 2M ycTaHOBlIEHB HOpMaJIBHO-
JIeHiCTBYIOILIMMH B CBSI3M C TE€M, YTO OTCYTCTBYET TUI MeIJieHHOoAeHCTBYyIomero pene bH, ananornynoro
pene HMIIIM1-1100/700, y xoToporo o6MoTka caMO6JIOKHPOBKH peile Ob11a Ob1 O01ee BBICOKOOMHAs!, Y4€M
06MOTKa BO30OYKIIEHUS.

IMpumenenue pene 1HEM-950 (BH3M-600) ¢ pa3aenbHO BKIIOYEHHBIMH OOMOTKAMU TIPU COXpaHe-
HHUH CYIIECTBYIOIEH CXeMBI BbI3BaJIO OBl 3HAYUTENBHOE YBEJIMIEHHE NOTPeOIIEMOr0 TOKA.

B cBs3u ¢ aTuMm, pene 1M, 2M nocse Bo30ykKaeHHS 3aMbIKAIOILIETO pefie BhIKIoYaoTea. OQHako, I
TOr0, yTOOB! HayaNbHbIe pelie B HeMOACPHU3HPOBAHHBIX CHIHAIbHBIX OJI0Kax ycneBain HabpaTh 3aMerie-
HUe 3a BpeMs 00ecTOYMBAHMS 3aMBIKAIOLIMX pele B MoAepHU3upoBaHHBIX 6nokax CII-M, 3ambikarolue
pene ycTaHoBieHsl MelnienHoaeiicTeyromuMu 1HBM-950 (BHIM-600). (B HemonepHu3upoBaHHbIX O110-
kax CII-69 unu CII-62 3ameieHHe Ha 0TNaJlaHUE 3aMbIKAIOILEro pene obecneynuBanoch TEM, YTO OHO SIB-
JIAN0CH TIOBTOPUTENIEM HOPMAJIBHO BKJIFOYEHHBIX MEJICHHOAEHCTBYIOIIMX MapIIPYTHBIX PEe).

B MOJepHU3UPOBAHHBIX CUTHAIBHBIX OGnokax B/I-M B cBs3u Cc TeM, 4To 6JIOKMpOBKAa HayalbHOTO
pesie HaCTYINaeT ¢ MOMEHTa BO30YXIEHHMS KOHTPOJIBHO-CEKIL[MOHHOIO pelne, 3aMelUleHHs, HabupaeMoro
HayaJbHBIM peJi€ 3a BpeMsi COOCTBEHHOr0 BO30YXIEHHUA H BpeMsl OTPbIBa ThUIOBOI'O KOHTAKTa KOHTPOJIBHO-
cekuuoHHoro pene B 6noke CII-M, pocTaroyHo 11 3aMbIKaHHS (PPOHTOBOrO KOHTaKTa COOCTBEHHOIO
KOHTPOJIbHO-CEKIIMOHHOTO pefie ¥ 0e3 YCTaHOBKH 3aMBIKAIOIIMX pelle MEAICHHOAEHCTBYIOLMMHU.

6.2 MennennoaelcTByomuil NOBTOpUTENL pene pasMbikanusg (PM) B 6nokax CII-M ycranosnen B
CBf3M C T€M, YTO IPU OTMEHE MAaHEBPOBOI'O MapLIPyTa OT HEMOAEPHU3HPOBAHHOTO CUTHAJILHOTO 6110Ka 110

MOJIEpHH3UPOBAHHOI'O CUIHANBHOTrO 6JI0Ka, TTociie Bo30y>kaeHus 3ambikatoniero pene 3 B 6noke CII-69
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KOHEYHOE MaHEBpPOBOE pejie OTNanaeT, npuMmepHo, depe3 200 Mc, a Ha4albHOE€ MAaHEBpPOBOE pelie
(HMIIIM1-700) B HE MOIAEPHU3UPOBAaHHOM CHTHAIBHOM OJIOKE MOXET MOC/Ie 3TOr0 UMETH IO pe3ybTaTaM
nabopaTOpHBIX MCHBITAaHUH 3aMeluieHue, npuMmepHo, 430 mc. TouHo Tak xe, mocye Bo30yxneuus pene P
B 610ke CII-M npoHcXoOWT BBIKIIOYEHHE KOHTPOJbHO-CEKIMOHHBIX pelié B HE MOIEPHH3UPOBAHHOM
curHanpHOM Osloke u B Onoke CII-M, Ho pene KC B He MOJAEpHH3UPOBAHHOM CHTHAIBHOM G6lOKe
(HMILIM 1-10) umeet 3amennenue no 630 Mc u nocne Bo30yxaenus B 01oke CII-M pene 3, 31 u He 6nouy-
Horo pene 3, nocie obecrounBanus peine KM B MonepHH3MPOBaHHOM CUTHATHHOM OJIOKE ¥ penie pa3Aeiku
P B 61moke CII-M, e1ie MOXET OCTaBaThCsA MO TOKOM, KaK MOKA3bIBAIOT pacyeThl 110 BPEMEHHOM Tuarpam-
Me 710 60 Mc. DTOro A0CTaTO4HO, YTOOHBI Iocie obecTounBanus peiae KM npoucxoauno Bo30yxaeHue KOH-
TPOJBHO-CEKIIHOHHBIX peji€ U 3aMbIKaHHE CEKUUH, ABISIOIINXCS NPOAODKEHHEM OTMEHSIEMOro MaplipyTa
10 IYTH (4TO ¥ MMENIO0 MECTO IIPU MIPOBEACHUHU IKCIUTYaTallHOHHBIX UCIIBITAHHI1).

J71s uCKIIIOueHus 3TOro SIBIEHUA B LIENlb KOHTPOJIbHO-CEKIIMOHHEIX pelie MOCIeA0BaTENBHO C ThUIO-
BBIM KOHTAakTOM pesic P BBelneH M ThUIOBOH KOHTakT pene PM. Takum obpazoM, nocne obecrounBaHust
pene KM u HopmaneHO neiictByromero pene P uens pene KC 6yner B Teuenue eme 200 Mc BBIKIIOUEHA
THUIOBBIM KOHTakTOM pene PM, 4to nepekpsiBaeT octarounoe 3amemiienue 60 mc pene KC (HMIIIM1-10).
IMocne obecrouuBaHuA 3TOrO pejie 3aMbIKaHUS CEKUUH NMPOJIODKEHHs MapiupyTa HeBosMmoxkHo. (ITpu npu-
MEHEHHH TOJIBKO MOJEPHUSHPOBAHHBIX CHTHAIBHBIX GJIOKOB TaKOe SBJICHHE HE MOXET MMETh MECTO, TaK
KaK KOHTPOJIBHO-CEKIIMOHHBIE PEll€ B CUTHANBHEIX O6nokax u 6nokax CII-M, VII-M, TI-M ycraHOBIEHBI
HOPMAaTHBHO IEHCTBYIOIMMH H, K MOMEHTY obecrounBanus pene KM, 6yayr Bce 6e3 Toka). ‘

6.3. . Binok CII-M caenan B3aumo3zameHsieMsiM ¢ 6nokom CII-69, Ho Tak kak 6nok CII-62 He B3au-
Mo3amMeHseM ¢ bimokom CII-69, To npu ycraHoBke 61oka CII-M BmecTo 6moka CIT-62 1is BKIIIOYEHHS HE

6;104HOr0 noBTOpUTENS pene 3 ¢ KiIeMMbI 216, HeobxoauMo 3apaHee noaars nuTanue I1 Ha KneMMy 216.
7 PACUET HEIIM KOHTPOJIbHO-CEKIIMOHHBIX PEJIE KC

B nenu KOHTPOJIBHO-CEKIIMOHHBIX pelie NpHUMEHEHb! pene AByX THnoB: pene BJ(3-3,5 B 6mokax
CII-M, VII-M u pene 1HB-8,2 B curnansubix 6mokax BI-M, MI-M, MII-M, MIII-M. Pene B/[3-3,5 umeet
ToK cpabarbiBanus Jep < 0,150 A, pene 1HB-8,2 umeer Jep < 0,145 A. IlpenenvHbiii TOK oboux pene
Jn = 0,8 A. Pacuernsiit Tok (Jp) uenu KC ¢ yueToM u3MeHEHHA NTONSIPHOCTH TOKA JOJKEH OBITh paBHBIM

Jp=Kelcp, (8)

rae K - koa¢duuuent 3anaca K = 1,2.

Jp=1,2+0,150=0,180 A.

8

Bsi6op orpanuuuBaronmx conpotuBieHuii B uenu pene KC B 6inokax II-M, MI-M, MII-M, VII-M
OCYLIECTRJIEH M0 NpeAeTbHOMY AOMYCTUMOMY TOKY 4epe3 oOMoTku pene KC npu MakcuManbHOM Hanps-

xenun H6arapeu Ub= 32,0 B.
Cawmas xopotkas uerns pene KC cocrout u3 ogHoro curianbsHoro 0noka, Harpumep, MI-M, oanoro

6noka CII-M u oaHoro 6noka IT-M (unu MI-M, MII-M, VII-M). PacyerHoe MHHHMaJIbHOE CONpPOTHUBIIE-

Hue uenu pene KC (Rxcm) DomkHO OBITE HE MeHee

R _=—&, )

rae Us - nanpsxenue 6atapen Ug = 32,0 B;

Jn - npenensuelii Tox nenu Jn=0,8 A.
Rxcem =32,0: 0,8 =40,0 Om
OrpasnuuBatomee conporusieHue B 6mokax I1-M Rr.my 32 BEIYETOM COIPOTHUBIEHUS 0OMOTOK pene
KC B 610xax MI-M, CII-M, I1I-M gomxHo OBITH
Rai-my = Riem - Rke M1-m) - Rreenmy - Ricai-m, (10)
rae Riewm - pacueTHoe MUHHUMaJIbHOE conpoTuBieHue 1enu pene KC
| Ricm = 40,0 Om;
RkcMi-m) - conpOTHBneHﬁe pene KC B 61oxke MI-M;
RKC(CH_M) ~ COIIPOTUBIICHUE pelie KC B OJ10KE (CH-M);
Rkcqim) - conporusnenne pene KC B 6noke (II-M).
. Rcqimn > 40,0 - 8,2-3,5 - 8,2 = 20,1 Om
Br16paso conmpoTHBIEHHE :C5—35B-25~27 OM % 10%.
B 6noke YII-M, ucxons u3 toro, 4ro conporuBienne ooMotku pene KC pasHo 3,5 Om orpannuuBa-
101Liee CONpoTHBIEHNE Ryrm) J0MKHO OBITh HE MEHee
Ryn-m)>40,0-8,2-3,5-3,5=24,80Om
Bri6pano conporusnenue C5-35B-25-33 Om + 10%.
B 610xe MI-M, MII-M, ucxons u3 Toro, uro He Tpedyercs pene KC xoHna Mapuipyra, orpaHHYHBa-
IOLLeEe COIIPOTUBIICHUE IOJDKHO OBITH HE MEHEe
Rmim. Mi-my = 40,0 - 8,2 -3,5=28,3 Om
Bri6pano conportusienue C5-35B-25-33 Om + 10%.

Jucr

410803-TMIL. II3 -

Ioan. |ZJara

N3mM. |Kamya| JTuct | Nenok




AnsboMm 6

MPIIH-10

B3am. uus. e

[Monn. u nata

Huz. Ne moan.

MaxkcumanbsHOe 4HMCJIO MapIIPYTHBIX CEKLHH, KOTOpoe MOXET ObITh BKJIOYEHO B uenn pene KC,

ONpeacisA€TCA, HCXoaa U3 MHUHUMAJIBHOTO pacy€THOroO TOKa LCnu KC u MakcuManbsHOTrO CONIPOTUBJICHUA

LETH R _ U,
Kea ’ (i1)
rae: Ryxcp - MakcuManbHO gonyctuMoe conpoTtusienue uenu pene KC;
U - HanpshkeHue O6atapeu;
J, - pacuernmiii Tok nenu KC.
Rkcn=24:0,180=133,3 Om.

MakcumansHOE YUCIO MApUIPYTHBIX CEKIIMM NOJDKHO OBITH He Oonee

n= RKC}I - RKC(B}I-M) - RKC(H-M) - RI(H-M) , 12),

RKC(CH-M) +Ry
rae: Rrewam) - conporusnerue oomoTok peie KC B 61oke BA-M;  Rikcwam = 8,2 OM;
Rkcqimy - conporusnenue o6Morok pene KC B 6ioke IT-M;  Ricaimy = 8,2 Om;
Rynmy - orpannumsaromee conporusieHue B ienu KC B 61oke I1-M;
RI(H-M) =27 OM;
Rkciciimy - conpoTusicaie o6MoTku pene KC B 6nokax CII-M, VII-M;
Rkccnmy = 3,5 Om;
Rm - compoTuBieHHe MOHTaxa U (PPOHTOBBIX KOHTAKTOB pene B uenu KC, npuxonsnieecs Ha
onHy cekuuro Ry = 1,0 Om.

n= 1333-8,2-8,2-27 _
3,5+1

20

MakcumansHOe 4MCclo MapUIpyTHBIX cekuuid B ienu pene KC e nomxso npesbnuats 20.

Ilpu GonbumreM uucne cexuuil mocnexoBarensHo B 1enb pene KC (3a 6nokom II-M unu BA-M
BXOJIHOrO CBeTodopa) cleayeT BKIKYaTh JOMOJIHUTENbHBIH HCTOYHUK MTUTaHU.

Tak xak conporupnenue obmotok pene KC u P npu 3amene ¢ pene Tuna HMI4-3.4, HMIIM1-10 u
HMIIIM1-1,7 na pene BH1-8,2 u B/13-3,5 He coBnanaioT, TO IpPOU3BENEH pacyeT, HEOOXOIUMOI BEMHYH-
HBl OIPaHUYHBAIOIIUX CONPOTHUBIEHUH (CM. BBIIIE), YCTaHABIMBAEMbIX B MOJEPHU3MPOBAHHbIE OJIOKH B
uenu pene KC u P. Ilpu 3ToM 4ncno MaplipyTHBIX CeKIMii B TOE3THOM MM MaHEBPOBOM MapLIpyTe NpH
NIPUMEHEHUY MOJIEPHU3UPOBAHHBIX OJIOKOB HE YMEHBUIMJIOCH, BETMYHUHB! OTPAHHYUBAIOIINX COMPOTHBIIE-
HUM, YCTaHaBIMBAEMBIX B 3TY LENH 3a NpeaciaMu OJOKOB, B CXEMax YBS3KH C NIEPETOHaMM OCTAalOTCS He-

HWU3MCHHBIMH.

9

IIpu pa3zpaboTke NPOEKTOB CXEMbl YCTAHOBKM M Pa3MbIKaHHs MapIIPYTOB BBINOJHAIOTCS Gnokamu Ge3

BHYTPHUOJIOYHBIX IPHHUMITHATLHBIX CXEM.

s cxem orHeil cBeTo¢opoB, MYTEBLIX pejie ¥ APYTHX MPOCTHIX CXEM JOIyCKaeTcs JaBaTh B IIPOEK-
T€ OJHY THUIIOBYIO CXEMY C yKa3aHHMeM B Tabiauue HyMmMepalMH KIEMM H KOHTAKTOB OTHOCSILUXCSH K KOH-
KpeTHhIM 06bexTaM. [IpuHIHMNIHaNbHBIE PEICHUS TUIOBBIX PEIICHUH 1aHbl 1J1s1 paboThl 3a ITyIBTOM YIpaB-
nenus ogHoro JICIT (opuenTupoBouHO ans craHuuu B 100-120 cTpenok).

KonnuecTtBo npnbopoB ynpaBiaeHHUs U KOHTPOJIS IIPU ABYX areHTax JaHO HHXE.

s ctanumii ceeime 170 cTpenok B yCTaHOBKAaX NMUTAHHUA JIEKTPUUECKOH LEHTpATU3aLUU IPUMEHS-
€TCs JONOJNIHUTENbHAs KOHTpOJibHas Oatapesd. [Ins npenoTepauieHus coobuieHus nonrocop Oarapeil B
CXEMaxX YCTAaHOBKH M pa3MbIKaHMA MapILIPYTOB IpH ABYX KOHTPOJbHBIX Oatapesx peneiiHbie yCTpoHCTBa
pa3fendloTCcs Ha JBE YacTU IO IPUEMOOTIIPaBOYHBIM NyTaM. Peneiinbie 610k THna «II-M» Ha myTax,
110 KOTOPbIM NPOXOJWT TpaHuiia pa3zesna, He YCTaHaBIMBaIOTCs, MX CXEMbl MOHTHPYIOTCS OTKPHITBIM MOH-

Ta>XOM H, TaKHM 06pa30M, Ka)kJas 4aCcTh CTAHIIUM ITHTAETCA OT CBOEH KOHTpOJILHOﬁ 6aTapeH.

Konuuectro npnbopoB ynpasneHus u KOHTPOIS NPH ABYX areHTax yka3aHo B Tabnuue 1.

Tabnuna 1

KoimmuecTBO KOMIINEKTOB(KHOIOK)

HaumeHoBanue npubopon
¥ HalIMEHOBaHUE

2 KOMILIEKTA.

1 KoMmrmiekT pene HanpaBieHUs ¥ UHANKAIIUN
HamnMeHOBaHMe IIMH HanpaBIeHUS:

paboThl pene HanpasieHUs Ha Tabio H. 9. HM. UM u 7.1 JTH, JT9. JTHM, JTUM 1 7.1
2 KHomnka BCIOMOTaTeNnbHOr0 YIPaBIeHHS 2-BY; IBY
3 Knonka BoccTtaHoBJieHUs Habopa 2-BH; IBH

4 KHonka Io/ICBETKH CTPENOYHBIX H30aupoBanHbX | Ilo ropmosunam — HKC; UKC
CEKI[HI — «KKOHTPOJb CTPEIIOK»

5 MukpoamnepMerp 2-MA; IMA

6 3BOHOK B3pe3a, pesic B3pe3a, KHOMKA BRIKIIOYEHUA | 2 KOMIUIEKTa:
3BOHKa U ob111ee KOHTposIbHOE pene B3pe3a OK B3; B3; B3, OK;

IB3; 1183 [IB3; IOK

7 KommieKT nprbGOpOB BLIIEPKKH BPEMEHU ITo palionam ynpabnenus:

IIBI, MBI, I'OT u 1.1.;
ANBIL, MBI, II'OT u T.10.;
IAIIBI, IIMBI, IAT'OT u T1.4.;
21IBI, 2IMBI, 2I0OT wu T.1.

Jincr
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