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PE~EPAT 

3BiT go ~P: 110 C„ 23 IMC.' 18 ra6.rr., 19 BHKOpHCT8Hll{ p;ip:epe..rr. 

KmoqoBi CJIOBa: ITA C A)IG1P Cb Kl1H 

B 11 c 0 TOPErY mo r<J1-111H KMITAH, ITHEBMA Tl11-IHE 

IT I~ 11.llYB AHHR, K OMITPEC OP. 

TEITJ10B 03, 

PECOPHE 

06 1
€KT po3po6m (rrpoeia)'BaHIDI) - IIa03)KHpChlGIH TeIIJIOB03 IIOTJ')IGI1CTIO 

3400 KB T 3 KOHCTpyī<:QiHHOIO II.IBHp;KiCTIO 160 nifq, cner.üaJihHe 3aBp;aHIDI: pecopHe 

m p;BlIJ..IYBaHIDI. 

Mera po6orH: crrpoeKT)'BaTH nacffiKHpChmli T en.rroBo3 IIOTy.roiiCTIO 3400 KBr 3 

KOHCT pyī<:QiHH OIO IlIBH W1 CTIO 16 0 ntlr og 3 IIHeBMaTHT.:IHHM p ec opHHM 

m p;BlIJ..IYBaHIDIM y p;pyro MY cryn em m p;BlrnyBaHIDI. 

y w 3a Hac.rri p;KaMH aHa.rri3y aHaJIOri qffill{ KOHCTpyrm:lli HK 6a3 OBa BH6paHa 

KOHCTpyī<:Qia ren.rroBo3a TEIT 150, B p;pyrili cryneHi pecopHoro nip;Bir.uyBaHHH 

33. CT 0 COB8H1 IIH eB:r...E. THT.:IH1 p eco Illi. 

P o3paxyHKOM BIDHaqeHi HacrynHi xapaia epHCT HKH p ecopHor o ni p;Bir.uyBaHHH 1 

cryneHi npH onopHo-paMHoM rtip;Bia..ü T~. }KopcrKiCTh 6YKCOBoro ey3m 3 

ypaxyBaHHaM ::īeopcTKO cri 6YKCOBll{ noBip;KiB 1041 KH/M. El-!BiBaJieHTHHH nporHH 

6YKCOBoro BY3Jia rrpH HOMiHaJihHOMY HaBaHTa::KeHHi 0,075 M. 

3po6.rreHo po.:ipaxyHOK IIHeBMaTHT.:IHoro pecopHoro mp;BlrnyBaHIDI 11-oro 

CTyneIDI Ha 6a3i p;ialļiparMOBOl IIHeM0060JIOHKH, HK füJihllI IIpOCTHH y BfilOTOBJieHHi i 

HKa H e BHMaraE: II ep ep 0 6KH KOH crpyrm:ü Bi3Ka. B 11 -OMY cryn eHi eKBiBaJieHTHHH 

craTHT.:IHHH rrporHH CKJiaB 236 MM, napu;iaJihHa qacrora KOJIH:BaHh KY30Ba Ha 

IIHeBMOpecopax 1,03 ru; - gOCIITh HH3hRa, I.I.lO gaE: rtigcraey OT.:IiK)'BaTH BignoBigHO 

IIOKp~eHIDI HK IIJiaBHOCTi xogy, TaK i cnpHaTJIHBi YMOBH B lioro ca.rroHi IIO llIYMY Ta 

Bi6pau;iHM 

ITpoBegeHo eKOHOMiT.:IHe o6rpym)'BaHIDI po3po6m HOBoro ren.rroBo3y. 

p 03f.TIHHYTH IIHTaHHH oxo p OHH rrpau;i Ta HaBKOmnIIHh oro cep e goBH~. 



PE~EPAT 

Qrqer B ~p: 11 0 C.' 2 3 pHC., 18 ra6JI. , 19 HCnOJib30B3HHbCT HCT 011HlīroJB . 

KmoqeBbie CJioB3.: ITACCA)IG1PCKl1H TEITJ10B 03, 

B bl C 0 TO PErY J111PY10 I.lll1H KJ1AIT AH, ITHEB IVlA Tl1qE CK OE PEC C OPH OE 

ITO~BEWl1BAHl1E, KOMITPECCOP. 

0 6b eKT pa.3pa6 OTI-!li (np 0 eKTHp OBaHHe) - naCC8)IG!p CIGīli T enJIOB03 MOII.{HO CTI::JO 

34 0 0 KB T c KOHCT PYKQHOHHOH CroJp 0 CT hlO 16 0 BMfq, p ec copHO e no gB erIIHBaHHe . 

J4e.1Ib pa6orhl: cnpo eicrnpoBaTb nace3%npcmfi renJIOB03 MOII.{HOCTI::JO 3400 KBr 

c KOHCTpyiaJ:HOHHOH CKOpOCTblO 160 BMfq c nHeBMarnqeCIQiM peccopHbIM 

nogBeurn:BaHHeM BO BTOpofi CTeneHH nogBeIIIllBaHH.:=I. 

J:'J w n 0 p e3YJibTaTaM aHaJIIDa aHaJIOfH't:flibCT KOH CTpyia:{HH KaK 6a30Ba.:=I 

BbI6paHa KOHCTpyiaJ:H.:=ī T enJIOB03a DIT 150, BO BTOpofi CTyneHH peccopHoro 

no gBeurn:BaHH.:=I npHMeH eHbI nHeBMarnqeCI-!li e p ec cophl. 

Pacq er OM onp e geJieHhl cJiegyKII.l.{H e xapa1cr epncrnm pe ccopH oro 

nogBeurn:BaHH.:=I 1 CTyneHH npH onopHO-paMHOH nogBeCKe 13~. )l{eCTKOCTb 

6YKCOB oro Y3Jia c yqer OM % ecrKo CTH 6YKCOBhlX noB o gKOB 1 041 I<li/M. 

3KBHBaJieHTHbIH nporn6 6YKCOBOfO Y3Jla npH HOMHHaJibHOH Harpy3Ke 0,075 M. 

ITpo113BegeH pacqer nHeBMarnqeCKoro peccopHoro nogBeillHBaHH.:=ī 11-ofi 

cryneHH Ha 68.3e gnalļJparMeHHofi nHeMoo6oJio't:fm, KaK 6oJiee npocrofi B 

H3fOTOBJieHHH H He rpe6yroI.Qefi nepege.Tim KOHCTpYKQHH TeJie)Kl-!li. B 0 11-ofi 

cryneHH 3KBHBaJieHTHhlfi CTaTH't:feCKHH nporn6 COCTaBHJI 2 36 MM, napQHa.TibHa.:=I 

't:faCT OTa roJJie6 aHHH KY30Ba Ha IlH eBMOp eccopax 1, 0 3 ru: - go CTaT O't:fli 0 HH3Ka.:=I, qr 0 

gaeT OCHOBaHHe O)KllļJ;aTb COOTBeTCTBeHHO YJIYlfllleHHe KaK IlJiaBHOCTH xoga, TaK H 

6.Tiar onpn.:=IT HJ:.CT yCJioBHfi B ero caJIOH e no J..I.IYMY H BH6p aQH.:=IM. 

ITpoBegeHo 3KOHOMH't:feCKoe o6oCHOB3.HHe pa.3pa6orm HOBoro TenJIOB03a . 

.1:-'accMO rp eHbI B onp o CbI oxpaHbI rpyga H OKpy.:Karo I.QeH cp egbl. 



ABSTRACT 

Report to GW: 110 p., 23 fig., 18 tab., 19 sources used. 

Keyvvords: PASSENGER LOCOMOTIVE, HEIGHT CONTROL VALVE, 

A IR-SPRING SUSPENSION, COMPRE SSOR. 

Property development ( design) - passenger locomotive povver 3400 kW 

structural speed of 160 kmlh, a special problem: spring suspension. 

Obj ective: To design a passenger capacity of 3400 kW diesel structural speed of 

16 0 kmlh wi th air-spring susp ensi on in th e s econd stage. 

In GW, according to the results of the analysis of similar structures, the design 

of the TEP 150 diesel locomotive vvas chosen as the base, pneumatic springs vvere 

us ed in the s econd stage o f spring susp ensio n. 

The ca1 culati on determined the following characteristi es o f spring susp ensi on o f 

the first stage with the support-frarne suspension of the TEM. The stiffness of the 

axle box unit, taking into account the stiffness of the axle boxes, is 1041 kN/m 

E quival ent defl ecti on o f ax1 e b ox uni t wi th a rated 1 oad o f 0, 07 5 m. 

The calculation of the pneumatic spring suspension of the second stage on the 

basis of the diaphragm air shell is calculated as it is simpler to manufac1llre and does 

not require modification of the design of the trolley. In the second stage, the 

equivalent static deflection was 236 mm, the partial vibration frequency of the body 

on pneumatic springs of 1,03 Hz is quite low, which gives reason to exp ect a 

corresponding improvement in both ride smo othness and fa.vorable conditions in its 

cabin in terms o f noi se and vib rati on. 

A feasibility study of developing a newlocomotive. 

C onsi der safety and the environment. 



2 

3MICT 

Bcryn: ..................................... .. ... ... ........................................ ... ..... ...... ..... ......... ............ 4 

1 ÜrJUig aHaJioriqirnx KOHCTpyirujli TeIIJIOB03iB ........................... ................ ..... .... ....... 5 

1.1 ĪerrJIOB03 IT.fl70 ... ... ... ... ... ... ...... ... ... ... ... ... ... ... ... ... ... .... .. ... ... ... ... ... . 5 

1. 2 T errJIOB03 TETI75 ............................... ..... .. ............................ ...... .... ........ ......... ... 11 

1.3 ĪerrJIOB03 TETI60 ........ .. ............... ... ... ..... .. .... .... ..... ......... ...... .. ...... ... ..... .. ....... ... .. 19 

1. 4 T errJIOB 03 iļii p:rvrn: K ecr p eJI (B eJIHKO 6pHTaHiH).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 

1. 5 BHCHOBill 3a po3giJioM .. ..... ..... ... ..... ............. ..... ... ..... ......... ....................... .. .... .... 29 

2 B Hfüp OCHOBHHX xapaKTepHCTHK TeIIJIOB03y .... ... ... .. ...... ... .. .... .... ... ..... ...... ..... ......... 30 

2.1 MaricrpaJibHHH rrara:KupchKlll1 reIIJIOB03 IETI 150 ....... ..... .. .......... ..... .. .. ........ .. 30 

2. 2 T exHi q}ii BHMOfH go e.rr.eICT pllq}ī o1 rrep egaaj IIOTy::KHO CTi .... ...... ... .. .... . „ .. . .. ... .. .. 5 0 

2. 3 B H fü p p 03paxyHKOBHX CHJI T HrH i ll.IBHļJ;KO CTi T eIIJIOB03Y .... .. ... .... .. .... ... .. ...... .. .. 5 3 

2. 4 B H3Hat.JeHHH 0 CH OBHHX rrap aMeTpiB T fil OB oro eJieKTp 0 0 6JiagHaHHH ........ .......... 54 

2. 5 p 03PaxyH OK MaCH co CTaBa ..................................... ..... ......... ................ .. ............. 5 9 

2. 6 BHCHOBill 3a po3giJioM ... ..... .................. ... ... ......... ..... ... ... ............ ... .. ..... ............ .. 60 

3 PecopHe rrigBÜ.I.I)'B3HHH rrpoeKTOBaHoro TeIIJIOB03a ............................... ....... .......... 61 

3. 1 K OH crpyirujH i p 03PaxyH OK MeTaJieBOf 0 p ecopHor 0 rri gBÜ.I.IYBaHHH ... .. ... .......... 61 

3. 2 KoHcrpyirujH i P03PaxyHOK IIHeBMaTHq}ioro pecopHoro rrigBiJ..IIYB3.HHH .... ....... 68 

3. 2.1 KoHcrpyim:iH IIHeBMaTHq}iHX pecop ........................... .... .............. ... .. .... .......... 68 

3. 2. 2 CxeMa IIH eBMa Tllq}i oro p ecopH oro rri gBiJ..IIYB3.HHH. . ...... .. ... .. ... ...... .. ..... ... ....... 7 2 

3. 2.3 Bucoroperymorot.JHli KJiarraH ... .... ..... ... .. ......................................... ... ......... ..... 74 

3. 2 .4 TI pucrpili rnrHaJii3aIJ,ü ......................................... ... ......................................... 7 6 

3. 2.5 KoMIIpecopu TIK-5,25 i TIK-3,5 ............. ... ..... ................... ..... ............ ..... ......... 77 

3. 2. 6 Po3paxyHoK IIH eBMa Tllq}i oro p ecopH or o rri gBiJ..IIYB3.HHH. . ...... .... ...... ..... ......... 81 

3. 2.7 Po3paxyHOK BepTHKaJibH01 ::KopcrKocri giaiļiparMoBo1 IIHeBMOpecopi ......... .. 81 



3 

3. 2. 8 TiapaMerpH gp o ceru .............. .. ... ... ......... .. ......... ...... .. ... ......... ... ... .. .... ... ............ 8 2 

3. 3 BHCHOBIGI no po3giny ........ ..... ................... .. ..... .................... .................... „ . . .... . . 83 

4 EKOHOMi'C.fl:Ie o6rpJ'HTymHH_g gmIJIOMHOfO rrpoeKTy ..... .. .. ....... . ................ .............. 84 

5 OxopoHa rrpau:i ra HaBKOJIHIIIliI:.oro cepep;oBHIIŗa ............. „ ... .. ... . ................ . „ .. . . .... 92 

6 l_l HBiJIIBHH 33.XHCT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 3 

BHCHOBIGI ..... .. ........... ................................ ... ..... .... ......... ..... ......... ... .... .... ...... .. ....... ... 108 

Tiepe.rriK BHKOpHCTaHHX g:.Kepe..rr ... ... ...... ................. ............. .. .......... ....... ....... .. ... ... ... 109 



































































































































































84 

4 EKOHOMP-IHE oErPYHTYBAHHH 

4 .1 Po 3P8XYH OK co 6iBapT 0 CTi i U:iHH rnp 0 OBaHOr 0 T errJIOB 033. 

Co6iBapricr1:. TerrJioBo3a Ha cragü rrpOeICTJ'BaHIDI I\IIO%e po3paxoBaHa 

J'KPyrIHeHHM MeTO;!l;OM Ha HOpMaTHBHO-;!l;OBi;a;KOBHX ;a;aHHX IIO 6a30BOMY 

T eIIJIOB03Y' 3i 6paHHX rri ;a; 118.C rrp oxo ;!l;% eHIDI rrep e ;!l;;a;HIIJIOMHOl rrpaKTHIGI' 3 

BpaxYJ3aHHm...I KOHCTPJKTHBHHX 3MiH, BHKOHaHHX B rrpou:eci p03f106m 

K OH crpYKQia H OBOr 0 T errJIOB 033. p 03p 0 6JieHa Ha 6a3i T eIIJIOB03a BHp 0 6HHQT Ba 

YKpa1HH. 

B Hxi ;a;Hi ;a;aHi IIO 6a3 OBOMY i rnp 0 OBaHOMY T eIIJIOB 033.X IIpHBe B ra6JIHu:i 4. 1. 

Ta 6JIHQa 4. 1 - B Hxi ;a;Hi ;a;aHi ;a;na p 03paxym:y 

N2 
TI OIG3HHIGI 

rr/rr BHivD.p . ba30BHH HoBHli 

1 IvlapIG TETil 50 TETI150M 

2 TI OTJ%Hi cr 1:. T eIIJioB 03J KBT 3100 3200 

3 C o 6iBapri CTI:. T.rpH/rm 42100 „ 

4 Bapricr1:. BHpo6HHQTBa T.rpH/rm 32800 „ 

5 B i ;a;rryCKHa u;iHa ( 3 T.rpH/rm 54000 „ 

6 p eHT a6 eJII:.Hi CTI:. BHp 0 6HHQTBa % 7 6 

7 Pi-cnmi1 BHrryCK IIIT/piK 5 10 

c 0 6iBapri CTI:. HOB oro T eIIJIOB03a, MO% e 6:yrn BIDHat.:J:eHa I.IlIDIXOM Kop eICTJ'BaHHH 

BHTpar Ha BHp o 6HHQTBO 6a3 oB or o, rr o opMYJii 
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ge C~ - C 0 füBapT iCTb 6aso BOf 0 T eITJIOB OIB, rpH.; 

6q - 3 6iJibllleHIDI ( 3HIDK eHIDI) co 6iBapT 0 CTi 6as OBOr 0 T errJIO B03a J1HaCJil goK 
. . 

KOHCTpyīCTHBHHX 3Ivn.H, rrpoBegeHHX B H1M B rrpou;ec1 rrpoeīcr:yBaHIDI HOBOfO 

TeIIJIOB03a i p03tJ06u;i CIIeI..J;3aBgaHIDI, rpH.; 

i - KiJibKiCTb p03tJ06HHKiB KOMilJieKCHOfO gHilJIOMHOfO rrpoeKTy, qoJI. 

y gHIIJIO MH OMY rrp 0 eKTi BHIOOHaHi HaCTyrrHi 3MiHH B IOOH crpYKI..J;i1 6as OBOr 0 

T eIIJIOB03a: 

a) 300Ha T.S:fOBOfO gBHrYHa IIOCTifrnoro CTpYMY; 6) 300Ha T.S:fOBOfO pegyicropa; B) 

. . 
IIOJilIIIIIeHH.S: MeTaJIO€MHOCT1 B13Ka Ta HemgpecopeHHX "l!aCTHH. 

3MiHY co 6iBa PT 0 CTi 6C MO::KHa BH3Ha"l!HTH IIO lļJ OPMYJii 

!:J.C~ =CBB- CBft, 

ge c BE, , c Blf - c 0 6iBapTi CTb geraJieH, i CKJiagaJibHHX 01];HHHI..J;b' m:o BBO gaTbC.S: Ta 

. . 
BHJIY"l!eHO - B1gIIOB1gHO . 

tJ.q = 400 - 500 = -100 T. rpH. 

B pe3yJibTaT1 KOHCTpYKI..J;iH:HHx po3po6oK cofüBapTiCTb 6a3oBoro TeITJIOBOIB 

3MeHIIIlITb ca Ha 1 0 0 T. rpH . 

3 BpaxyBaHHaM Bcix KOHCTpyia.üfrnnx po3po6oK rrpH KOMilJieKCHOMY rrpo elcr:yBaHHi 

cofüBapTiCTb HOBoro TeilJIOBOIB CKJiage 

C~ = 42100-100 = 42000 T. rpH. 

TipH peHTa6eJibHOCTi p BHp06HHI..J;TB3. Ha 3aBOgi piBHOMY 6o/o, rrpn6yroK Ha ogHH 

T eIIJIOB03 CKJIB ge 

II1~ = C~ · % p I 1 0 0 , 

ge %p - Bi gcoT OK p eHTa 6 eJibH 0 CTi g 0 co 6iBapT 0 CTi 



IIJRI = 42000 · 6 /100 = 2520,00 T. rpH„ 

J4iH3. BHp 0 6H~TB3 H OBOr 0 T eruIOB 033. ClOIBge 

4/t = cit + 11 pit, 

1.ļ~ = 42000 + 2520,00 = 44520,00 T. l'}..IH. 

TiogaTOK H3. go~y BapTiCTb (TI~B) 

IIļļB = Iļlt · %IIļļB / 100, 

ge 0/oIJļW - TI o garo K H3. go ~y Bapri CTb, %. 

IJļļB = 44520,00 · 20 / 100 = 8904 T. rpH„ 

J4iH3. rrp o-gax.y ( Bi grryCKH3.) 

Iļn = Iļlt + IIļW, 

Iļn = 44520,00 + 8904 = 53424,00 T. rpH. 
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y ra6.mm:i 4. 2 rrpHBegeHa RE.JibKYIDIIÜJI cofüBapTocri CIIpOeKTOBaHOro TeIIJIOB033, 

p 03PaXoBaHa Bi grr oBi gH o go crpynypH BHTpar H3. 33.B o gi-BHp o 6HHKY 6a3oB oro 

T eIIJIOB033 
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Ta6.mrn;.-;i: 4.2 -Ka.rn:.KYJUīQi.-;i: cofüBaprocri crrpoeKTOBaHoro renmBo3a 

N2 Homīli, 
HafiMeHJ'BaHH.-;J BHTpaT o/o 

rrln T. rpH. 

1 C Hp OBHHa i MaT epia.mī 3906,00 9,3 

2 H aniB lļJa6pnRR TH 1 KOMilJieKTyro-cn BHp06ll, I.llO 
60 

3aKJ1TIOBYIOTh 25200,00 

3 TI aJIHB o T a eH epria Ha T exH onori T.IHi IJ:i.rri 336,00 0,8 

4 3 BOp OTHi Bigxo p;n (Bi ļ];HiMalü ThC.-;J) 168,00 0,4 

5 0 CHOBHa 3ap o 6i THa nJia ra mīp o 6HHTIBX p o 6i THHKiB 3066,00 7,3 

6 ~ 0 ļ];aT KOBa 3ap 0 6i THa nJiaTa 336,00 0,8 

7 8 p;HHHH COIJ:ia.TihHHH BHe COK 546,00 1,3 

8 B mpa TH Ha p eMOHT i eKCrucyarar.Jj.10 o 6nap;HaHH.-;J 3570,00 8,5 

9 3 araJihHO mīp 0 6HHt..ri BHTpa Tll 1932,00 4,6 

10 B rparn Bi g 6paKJ7 42,00 0, 1 

11 IHuri mīpo6HHt..ri BHTparn 210,00 0,5 

12 B rrpo6Hwra. co6iBapricrh 39354,00 93,7 

13 A gMiHi crparnBHi Bnrparn 2226,00 5,3 

14 B mparn Ha 36yr 420,00 1,0 

15 TI oBHa c o füBapT icTh 42000,0 0 100 

16 Tipn6yroK 2520,00 6 

17 L{ iHa mīp 0 6HHIJ:TBa ( onT) 44520,0 0 -

18 TI~ 8904,00 20 

19 B ignyCKHa n;iHa 53424,0 0 -

4. 2 B H3HaqeHHa 6 e336HTKOBO cri BHp o 6HllIJ:TBa 

3MiHHi BHTpaTH Ha 0 p;HH BHpi 6 ( 3 ~, i no CT iHHi BHTpaTH Ha pi T.ffinH BllilYCK ( 3-nxm). 

YMOBHO - 3MiHHi BHTpaTH Ha Op;HH mīpi6 Bll3Haqal0Thc,q no lļJopMY.rri 

3::.it2= 3~+ 312"/(+ 3~+ 3""'11. + 3.4 + 0"12 + 0,7 BYEO, 
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3],M = 3906,00+25200,00+ 336,00+ 3066,00+ 336,00+546,00+0,7. 3570,00=35889,00 

r.rpH., 

ge 3 .M - BHTparH Ha rnp OBHHY i Ma.T epiaJIH; 

3 flill'. - BHTpa Tli Ha H3IliBlļia 6pHKa.Tli i KOMIIJieKTYJO~ BHp 0 6H' J.llO 33.KJII OBYJO r:c.; 

3 m1: - BHT parH Ha rra.JIHB o i eHepriro Ha r ex1rn.rrori ~ u;i.rri; 

3""~' 3.4 - Bip;rroBip;Ho ornoBHa i gogarKoBa 33.pofürHa rr.rrara BHpo6HH1IDX 

p 0 fü THHKiB; 

Ocn - 8p;HHHH COI,ÜaJI:E:.HHH BHec OK; 

BYEO - BHrparH Ha peMOHT i eKcrrnyarau;iro 06.rrap;HaHH_g. 

TiocrifiHi BHrparH Ha piq}!HH BHIIYCK Bli3Haqacr:c.c_g IIO lļioprvry.rri 

311""m =(C~ -3~ JĻ, 

3flilc-m = ( 4 2000 - 35889 ,0 0) 10 = 61110 T .rpH/piK, 

ge A, - pi~fi BHrryCK BHpo6y. 

Tio6ygoBa rpalļii:ra 6e336HTKOBOCTi BHpo6mn_i:rBa (pHC. 4.1) BHKoeycr:c.c_g TaKHM 

~HOM. Ha 0 ei op p;HHaT Bi w.rragaror:i:.c_g BHTparH (BHpyqKH ). Ha 0 ei a6 CQli c - BHIIycK 

BHp o füB B IIIT . TI oriM Ha o ei op p;HHar Bi p;K.rragat:Mo B ~HY 3~cm- B i g r oqm A, Ha 

oei a6cr.i:Hc BigKJIBga8MO opp;HHaTy, piBHy IIOBHiH cofüBaprocri plq}!OfO BHrrycey 

(Cp), - roqraB. 

cp =Ap· cit> 

C1 =10 · 42000 = 420000, T. rpH. 

T..Jepe3 rot.OO-I 3n«m i B rrpoBogHMo rrp_grvry, filC3. Bigo6pa::Ka8 3a.rre::KHicr:i:. cofüBaprocri 

piq}!Ol rrporpaMH Big piq}ioro BHIIYCKY rrpop;yIUJ:Ü B Harypa.rr:c.HoMy BHpa:iKeHHi 

cp tA~ . ~.rri Big roqm JĻ Bip;K.rraga8MO op p;HHary, piBHy o6'™Y rrpogffiKĪB Ep, -

roqraJ.li. 



B, THC. rpH.---~--~--~--~--~--~ 
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PHCJ'H OK 4. 1 - rpaiļtiK go UITHeHirn 6 e-33 6HT KOB 0 CTi BHp 0 6HHIJ.TBa 

B1 = I.ļn · A1, 

Bp =44520,00 . 10 =445200 T. rpH . 
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Tr~Iilll rroqaroK Koop~Har.::: rot..rKo:EO ,L.{, orpHMJE.MO 33.TieKHiCTh pit..rHoro o6'EMJ 

rrpoga::riB Big KirrhKocri rrpogaHll{ BHpofüB B1 = jAi) . To"9Ka rreperHHY rrpHMHX 3 

BigrroBigar pit..rHOMJ BHIJYCKY ~, IIpH HKOMJ Big6YBaEThCH gOCHrHeHHH 

6e.:::.:::6HTKOBOCTi BHp06HHIJ:TBa i pearri.:::au:ü rrpogyiati1. 

A~ = 3n""m f (I.ļn - 3~, 

A~ = 6111 0 ! ( 44 5 2 0 ,0 0 - 3 5 8 8 9, 00) = 7, 08 ~ 8 WT. 
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4. 3 B H3Ha~eHH.:;ī emH oMi ~or 0 e iļi eICTY Bi g BHpo 6HHu;rBa HOBHX T eIIJIOB o3iB 

PiureHH.:;r rrpo goQiJibHiCTb CTBOpeHH.:;ī HOBOl TexHÜGI rrpHÜM3.CTbUI Ha OCHOBi 

po31Jaxy1ncy eKOHoMi~oro eiļieICTy. 

Po31Jax:yHOK eKOHOMi~oro eiļieICTy Big BIIpOBag%eHH.:;ī HOBoro BHpo6y BHKOHYCTbUI 

rropiBH.:;i:HO i3 3aMiHlOBaHHM lM BHpo6oM aHaJIOri~oro rrpruHa~eHH.:;ī. 3HH%eHH.:;ī rrpH 

up OMY BHTpa T y CIIO%HBa~ xapaKT epH3Y€ KOHKYIJ eHT 0 crrp 0 MO%H1 CTb H OB or 0 

BHp06y Ha pHHKax36yry. 

B YMOBax pHHm Bo1 eKOHOMiKH, m rn rri grrpHt:MCT Ba r caMO crill:HHM ro crro gap cī:.KHM 

cy6 1 
€KT OM, oQiHIB emH oMi ~or 0 eiļi eICTY .:;īK mpH CH oro p e3YJII:.TaT y B rp OIIIOB OMY 

BHpa%eHHi 3gificmo CTbUI OKpeMO gJLq BHp06HHKa i CIIO%HBa~ HOBOl rrpogyrorj1 . 

lfHCTHH IIpH6yroK y BHp06HHKa MO%e 6yrH po3paxOBaHHH IIO iļiopMYJli 

Eu =Pt- Ct-Ht, 

ge Pt - BHpyqKa Bi g peaJii3aQi1 rrp o gyrorj1 B t-OMY p oQi, r. rpH.; 

Ct - co 6iBapri cr1:. pi ~or o BHIIYCKY r eIIJioB o3iB B t-OMY p oQi, r .rpH. ; 

Ht - 3afaJII:.Ha cyMa IIO garKiB i BHIIJiaT 3 6aJiaH COB oro rrp H6yrey B t-OMY p oQi, T. rpH. 

B eJIH~Y Pt BH3Ha~ €MO IIO iļi OPMYIB 

Pt=Iļp · At=Iļp · A1~ 

ge Iļp - u;iHa p eaJii3aQi1 BHp 0 6y y t-OMY p oQi, rpWIIIT. ; 

Iļ, = (0,995 ... 0,997) Iļ11 

Iļ1 =0,996 · 53424,00 = 53210,30 T. rpH., 

ge At- o6ui:r peaJii3aQi1 y t-OMY poQi, IIIT. (At = A,~ = 1 O); 

Ct= Cn ·Ap, 

Ct= 42000,00 · 10 = 420000 r . rpH., 

ge Ap - o 6 ui:r BHrryciq B t- OMY p oQi, IIIT. 

Pt= 53210,30 · 10 = 532103,04 r. rpH. 
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B emrcn-m:a Ht, 3ar3.JlhHa cyMa nop;arKIB 1 BHnrrar 3 6arraHcoBoro np116yn~y, 

BITTHa'tffi CTbca raK 

Ht = ( ll/1,B<P + ll <P) An, 

p;e l l/J.}j4' - qiaKT:wrna BeJIH'tfHHa TI~ Ha o p;HH BHpi 6, rpH. 

ll/1,B<P = Iļ1 I 6, 

ll/1,E<J! = 53210,30 16= 8868,38 r .rpHIIIIT 

ll/1,B - no p;ar oK Ha p;o p;aHy Bapri cr:c., rpH. ~ 

H-nn - qiaKTWIHa B e.JIWillHa ll 0 IJ;aTKY Ha IIpH 6yr OK Ha 0 p;HH BHpi 6' IIpH %H np= 19%, 

rpH. 

H-nn = ll n · 0/oH.,,, I 1 O O, 

H 'lf/J<l! = 2 341, 92 · 19 I 1 0 0 = 444, 9 6 r. rpH. , 

p;e ll n - qiaKTWIHa BeJIH'tfl1Ha IIpH 6yrKj" Ha 0 p;HH BHpi 6' T. rpH. ' 

ll14! = Iļp - Iļn - ll/1,E<J!, 

llp4J = 5 3 21 0 ,3 0 - 4 2 0 Ü 0 - 8 8 6 8, 38 = 2 341, 92, T. rpH . 

Ht=(8868,38 +444,96) 10 = 93133,49 T. rpH. 

E~ = 532103,04 -420000 - 93133,49 = 18969,55 r. rpH. 

4.4 BHCHOBKH 

TI p OB ep;eHi T exHĪKO- eKOHOMi. ~i p 03paxyHKH ll OIB33JIH p;oQi.JibHi CTb CTB op eHHH 

ra eKCrmyarau:ü cnp oeKT oBaH or o r enJDJ B03a. B e.JIWillHa 'tfl1CT or o np116yrKY y 

BHp o 6HHKa npH pi ~ OMJ' BHTIYCKJ' 1 0 IIIT /piK cKTia p;e 18 9 6 9 ,5 5 r .rpH. E e336HTKO Bi cr:c. 

BHp06HHQTBa p;ocaracr:c.ca npH BHnycey 8 IIIT/piK. 
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5 OXOPOHA TIPAWI 1 HABKOJTI1lllHbOro CEPEļ\OBl11I(A 

51 3ar a.JlhHi mrramm: oxopoHH np an;i 

OxopoHa rrpan,i - u;e rncreMa 33KOHogawrn:x aicriB, cou;iaJihHO-eKOHOMilffiHX, 

opraHi3anjfhrn:x, T exHi 11HHX, riri rni 11HHX i JliKJ'fil.JlbHO -rrp o 4°JiJiaKTH11HHX 3aXO WB i 

3aC06iB, IllO 3a6e3IIeqyīOTb 6e3IIeKJ, 36epe%eHIDI 3gopoB 1H i rrpau;e3gaTHiCTb 

mo gHHH B rrp ou; ea rrpau;1 . 

TiüBHiCTIO 6e3IIe11HHX 1 HeIIOOgJIHBliX J'MOB rrpau;1 He 1CHY8. 3aBgaHHH 

oxopoHH rrpau;1 - 3BeCTH go MiHiMYMY BiporigHiCTb rropa3IQ1 a6 o 3axBop:EOBaHHH 

pofüTHliKa 3 OgHQqaCHHM 3a6e3IItt-IeHIDIM KOM4°JüpTy, Ta M3KCHMaJihHOl 

IIp 0 p;yīcrliBHO CT1 IIpaI..1;1 . 

He6e3IIt1IBHM BHp06HH1iliM qJ-IHHHKOM H33liBaCTbDI TaKHH Bnpo6Hnqnfi 

qJ-IHHHK, WH HKoro Ha p o 6i THHKa B rr emnx J'MOBax HaB o gHTb go TpaBMH a6 o iHlIIOr o 

parrroBoro, pi3Koro rroripureHHH 3gopoB 1H. 

lliKi gJIHBliM BHp 0 6HliqJ-IM qJ-IHHHKO M Ha3liBaCTb D1 TaKliÜ BHp 0 6Hnqnfi 

qJ-IHHHK, giH HKOro Ha pofüTHHKa B IIeBHHX YMOBax HaBOgHTb go 3axBOp:EOBaHHH a6o 

go 3Hll)K eHHH rrpau; e3 gaTH 0 CT1 . 

3rigHo K3rrTI YiqJa1HH, Ha po6oqoMY Micu;i Ma:EOTb 6yrn CTBopeHi Heo6x:igHi 

J'MOBH rrpan,i . Po3rJmHeivIO oxopoHY rrpau;i g.rui: po6oqoro Micu;H JIOKOMOTHBH01 

6pnragn. ļ\m BKa.3aH or o p o 6 oqor o Mi cu;H BHp o 6HHaj :yMOBH xapaKT epH3Y:E0Tb D1 

HaHBHi CT:EO geHKHX H e6 e3II e11HHX i II1Ki gJIHBHX Blip 0 6Hliqnx qJ{HHHKiB [ 15], HKi 

rrpHB egeHi B ra6 rnu;i 5. 1. 

T a6JIHu;H 5. 1 - lliKigJIHBi i H e6 e3rreqffi BHp o 6HHaj qJ-IHHHKH 

lllKi gJIHBi i He6 e3II e1IBi 
B 0 6Hnaj qJ-IHHHKH 

1 

H ecrrpHHT JIHBHÜ MiKp oK.rr:iMa T 

H ego craTHH o cBi T JieHi CTb 

~ ep eJia lX BliHHia:I eHHH 

2 
B i gxHJieHHH Bi g H opM T eMII epaTypli II oBi TpH, 
Bi gH 0 CH Ol B OJIOfO cri, iHT eHCHBH 0 cri 

BliIIp O:Ml.H:EOBaHIDI, lI.IEli gKO CT1 

0 CB1 T JieHHH, lx K1JibK1 CTb, 
H1CTb 



1 

B eJilīK3. llIBH p;I<:i CTh pyxy 

BHcora 

E.rreKTpOMarHiTHe 

BHIIP OMiHKJBaHH.a 

C TaTH11Ha e.JieKTpHKa 

E.rreKTpH1iHHH CTPYM 

lllYM 

B i6parņ.a 

lliKip;JIHBi peT.:IOBHHH 

5 .2 . Ilap a!llief!l H 6e:nrexn npau;i 

5. 2 .1. 3ara.JihHa KOMIIOH OBKa 

93 
TI p o p;oEK eHHa ra6 muņ 5. 1 

2 
Tiagi.HHa II OB

1
.a:::aHe 3 BTpar OKI piBHOB3HI IIpH 

np oxo WK eHH1 IIOl31J;OM CTp1.JI01lHHX 

nep eKJiagLB i Iq)HBHX gl.JiaH OK p;op Ofli 

flagĪ.HHa 3 BHCOTH ( BHIIa p;3HlUI 3 KafüHH 

M3lllliHiCTa qepe.:g Bxip;Hi p;Bepi) 

5II.I..ļHKH i rnaiļm e.rreKTp oycra TRJ'BaHHa, ny.JihT 

M3lllliH1 CTa 

5II.I..ļHKH i rnaiļm e.rreKTp oycra TRJ'BaHHa, ny.JihT 

M3lllliH1 CTa 

5II.I..ļHKH i rnaiļm e.rreKTp oycr aTKYfilHHa, ny.JihT 

M3lllliH1 cra, e.JieKTpH1iH1 M:l.llIHHH, CHCTeMa 

0 CB1 T JieHH.a 

ļņ13e.Jih-reHepar op, KOMIIpecop, e.JieKTpH1iH1 

M3lllliHH, IIH eBM:I. TH11H e ycrar KJBaHHa, 
. . 

KOHp;Hiņ OH epH, I.IJYM, Il.lO BHHHKa8 npH pya 

IIOl3p;3 

ļņ13e.Jih-reHepar op, KOMIIpecop , e.JieKTpH1iH1 

M3lllliHH, IIH eBM:I. TH11H e ycrar KJBaHHa, 

KOHp;Hrrj. OH epH, Bi 6parrj..a, Il.lO BHHHKa8 IIpH 

PVci II Ol3!Ia 

ļņ13e.Jih-reHepar op, KOMIIpecop , e.rreKTpH1iH1 

M3lllliHH, CTPJ'MOIIpHHMali, IIH eBMaTH1lH e 
ycraTl('ļBaHH.a, KOH ;r:i;:mi:1 OHtPH 

K OHCTpyiru:i.a cnp 0 eKT OBaHOf 0 JIOKOMOTHBa 6e3neey 

JIOKOMOTHBHHX 6pHrap; i 3aXHCT Bip; gi.1 I.I..IKi1J,JIHBHX i He6e3Ile1iHHX BHp06HH1iHX 

. . 
1iHHHHK1B, Il.lO BHHHKalO Th Ha JIOKOMOTHB1. 

KafüHa M3lllliHicra po3TaIIIOBaHa Ha .rroKOMOTHB1 TaKHM 1iHHOM, I.lļO 3 Hei 

3a 6 e3IleT.:IJCTh c.a xop oI.I.IHI1 or .rr.ap; M:tllIHHi CT OM i i1or 0 II oMi 1iHHKOM, Il.lO 3HaXO p;Hrh c.a 
. . . . 

B IIOJIO%eHH1 Clip;.a1ili 1 CTO.a1ili, I.IIJI.aXY pyxy, CHfHa.JI1B, a TaKO% BHļl;HM1CTh 

M3lllliHiCToM i i1oro no:rvri.1Il!HKOM B no.rro:IB:eHHi cro.a1ili BaroHiB npH nip;13gi p;o 

CTaHrrj.H. 
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K OHCTpYKQiH JIOKOMJTHBa 3a6e31Ie~c: 3p~ft i 6e31Ier-n-rnft gocryn go 

arperariB i :rvrexaHi3MiB, rrpH ftoro eKrn.rryarau:ü i Temllq}{OMY o6c.rryroBys3HHi. 

5. 2.2. ~Bepi, rrigHi)KIGī, rropyqHi i cxog11 

Po3T3IIIJ'B3HHH i KOHcrp~iH BrigH~ gsepeft KafüHH MaIIIHHicra i KY30Ba 

3a6e3II~€ BiJibHHH Bxig i BHxig 3 JIOKOMOTHBa. 3oBHillIHi BxigHi gsepi 

BigBpHBalOTb ~ BC ep eg11ey T aM6ypa. PjRIGI 30BHillIHix BxigH~ gB ep eft MalO Tb 

3aMKHJ'THH KOHTyp. B11cora OTBopy BxigH~ gsepeft - l"/~UMM, IIIHpHHa OTBopy 

5 3 ÜMM. Ha JIOKOMOTHBi c: rri gHĪ)Km i rrop~i gm rri gi1 OMY go Bxi gH~ gs ep eft i 

rrporHpaH~ Jio6oBo1 1.ffiCTHHH. HH)KHi rrigHi)KIGī BCTaHOBJieHi B KpaHHbOMJl 

HH)KHbOMJl IIOJIO)KeHHi 3figHO yMJBi BIIHcyBaHHH JIOKOMOTHBa B ra6apHT pyxJIHBOfO 

CKJiagy. KpoK rrigHi)KOK no BHCOTi CKJiaga€ 400MM, nnrpHHa rrigHi)KOK 300MM. 

~a:rvrerp II op~ g.IDI rri gft OMj Ha JIOKOMOTHB CKJiaga € 3 ÜMM. 3a3 op Mi)K II opyqHeM i 

KY30B OM JIOKOMOTHBa CKJiagac: 5 ÜMM. 

5. 2. 3. TI pH crp oi CHrHaJii3au;ü i 3B '~KY 

TI p o eKr oBaHHft JIOKOMOTHB o 6na gHaHHft rrpH crp o~ am oMar Hq}{ o1 

JIOKOMOTHBHOl CHrHaJii3aI.J,Ü (AJ1CH). y KafüHi MaIIIHHiCTa BCTaHOBJieHi rrpHJiagH 

aBT 0 CT orra 3 IIpH crp o~ KOHTP OJIIO IIHJibH 0 cri MaIIIl1Hi cra (YKEM) i KOHTP OJIIO 

II.IBHgKOCTi pyxy II013ga (APC). 

y KafüHi MaIIIHHiCTa TaKO)K BCTaHOBJieHa pagiocraHIJ;iH, J..I.lO 3a6e3II~€ 

I\ill)K MaIIIl1Hl CT OM i rr o13gOBHM g11 rner-qep OM. TI yJibr yIIpaBJil.HHH 

pagi 0 CT am.i:ü B CTaH OBJieHHH TaIGīM "LJ:HHOM, I.I.ļO MaIIIHHi CT MO)Ke B eCTH rrep eroB opH 3i 

CB oro p o 6 o"LJ:or o Mi ClJ/I. T aKO)K JIOKOMOTHB o 6 JiagHaHHft gs oMa 3eyKOBHMH 

CHfHaJibHHMH rrpHcrpo~ - ri4:ioHaMH i CBHCTKaMH. Ha KO)KHiH JI060Bii1 1.ffiCTHHi 

B CTaH OBJieHHH Ti 4:i OH i CBH CT OK 

Ha o 6 ox JIO 6 oB~ 1.ffiCTHHaX JIOKOMOTHBY BCTaHOBJieH1 rrp O)KeKI' op 1 gm 

rnrnaJibHi 6yq:i epHi Jrixr api. 

5. 2.4. raJibMiBHi i ygapHO-THfOBi IIpHCTpOl 

y KOHcrpyiaņ1 JIOKOMOTHBa rrepeg6a"LJ:eHa HaHBHlCTb aE'l'OMaTHqffOfO 1 

p~oro faJibMa. J10KOMOTHB Ma€ TaKO)K gorro~He IBJibMO i CHCTeMJl aBapiftHo-
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eKCTp eHor 0 faJil:.MYBaHIDI. ABT OMaTH-r.nri faJibMa 3a5 e3IIet.IYKJ Th 3J'TIHHKY IIOl3 ~ rrp11 

p 03 1€ļņ{aHHi a5 0 0 5pHBi ra.JII:.MiBH Ol Mari crpa.rri i Bi gi.qJ ITTTi Kp~ eKCT p eHO r 0 

f aJil:.MYBaHHH ( CT OII -KpaHa). 

J1 OKOMO THB o 5.rraļņ{aHHH aBT 031ieIIHHM rrp11cr poru r11rra CA-3, Ha .a:Kift 

B CTaH OB.TleHHH py-qHHH p 031iĪIIHHH B3)ci Jib aBT 031.leIIHOr 0 rrp11crp 010 . 

5. 2. 5. B HMor11 5 e3II eKH go Ra 5iHH M3.llll1Hi cra 

P 03Mip11 Ra 5iHH MaIIDIHi cra i p 03MÜ.QeHIDI ycr aTKYBaHHH p 03}Jaxu.i::i:iliu Ha. 

Oļņ{Ot.īaCHY rrp11cyrH1CTh TphOX oci5: M3.llll1Hicra, rroMit.īHHRa MaI!IliHiCTa i 

M3.llll1Hicra-iHcTpJ'KTopa. Y ra5iHi 06.rraļņ{aHi po5 ot.īi Mirn:.a:: 3 rrpaBoro 5oey 1ļTUI 

M3.llll1Hi cra, 3 .rriBor o - 1ļTUI rr oMi 1iHHRa MaI!IliHi cra . Y ra5iHi t: rngiHIDI 1ļTUI 

M3.llll1H1 cra -lHCTPJ'KT opa. 

Ka5iHa M3.llll1Hicra, Mat: raKi po3Mip11: 

a) Bi gcraHI:. Bi g 3aļņih0l criHKH Ra 5iHH go B epTHRaJibHOl IIJIOJ.l.ll1Hl1 3aļņ{I:.Ol 

criHm IIYJibTa yrrpaB.rriHIDI, 3B epHeHOl g 0 M3.llll1Hi cra CKJIB~t: 12 0 o~ 

5) Bi gcr aHI:. Bi g rri g..TIOIB go CT eJJi. CKJIB~t: 2 3 Ü Ü~ 

B) Bi gCTaHh M:bK iq:ii CJIOM Mallll1Hi cra i 5i "LIHO:EO criHKO:EO CKJIB~t: 3 0 ÜMM~ 

r) II.IllpHHa rrp oxo giB Mi::K rn giHH.a:M Kpi c.rra M3.llll1Hi cra B KpaHHI:.OMY 3agHI:. OM'f 

IIO.JIO::K eHHi i 5i 1iHHM Kpat:M rryJibra yrrpaBJJi.HIDI CK.llagat: 3 0 ÜMM. 

K a5iHa Ma € CK.rriHIDI, IIŅ 3a5 e3IIet.īyt: BH gHMi CTh KO.rri1 pyxy 1 CHrHaJilB, 

cyci ļņ{ix Ko.rrift ra pyxoMor o CKJiagy. J1o5 oBi Bima ra5 iH11 M3.llll1Hi cra Ma:EO Th 

5 e3IIet.īHe II o.rripJBaHIDI, MexaHi "LIHO MiQH e CK.JIO IIO ~c IT roc T 31187: 2 0 18. 

B epxIDI KpOMJ.a J1060Bi BiKHa 3HaXOgHTI:.c.a: Ha BigcraHi 1800MM Big piBIDI rrignorn , 

HH::KIDI Kp OMJ.a Ha Bi gcraHi 1 0 5 ÜMM. 

J10 5 OBi BiKHa 0 5.rra ~ 0 CKIIO 01i11 CHHKaMII i CK.JIO 05irpiBa1i3Mli. ~.JI.a: 5 i"LIHHX 

BiKOH Ra5iHH MaIIDIHicra BHKOpHCTOBYCTI:.c.a: 5e3IIet.īHe 3arapTOBaHe CK.JIO IIO ~c IT 

ŗQCT 31187: 2018. flepeg füt.īHHMH BiKHa:MII KafüHH BCTaHOB.JieHi IIOBOpOTHi 

3aII05i::KHi Il.ļHTKH i3 3arapTOB8HOfO CKJIB. 3oBHi Ka5iHH M3.llll1Hicra 3 5oey 

M3.llll1Hi cra i II oMi 1iHHKa BCTaHO B.TieHi g3 epKa.rra orn.a: gy II 013gy. 
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5. 2. 6. 3HaKH 6 e3IIeIGI, Ma PKJ'BaHIDI i 33.6a pBJieHIDI 

Ha JIOKOMOTHBi t: Ha crymii rr orrep eg%]1BaJibHi Harrn rn : 

"3a6opOIDit:Tb~ KüpHCTYffiTH~ BigKpHTHM BOIHeM'' - Ha KpHI.IJI.aX 

a.KYMYJUIT opHHX B1 gcooB: 

"EJieKTPH"tffia Harrpyra" - Ha IqJHI.IJI.aX KOJieKT opHHX JilO ro.B 1 Ha 0 CT OB1 

gorroMi:iKHHX M31.llliH, Ha gBep,qx i LqHTax arrapaTHHX KaMep, 06ropOWKJ'BaHH.'1X 
. . . 

m gBar OHH or 0 ycra TKJ1B3HIDI 1 II3H eJI.'1X IJY.Tib Ta ynpaB.TilHHH, IlļO H e MalO Tb 

6.TIOKYffiHHH B JraHIJ;:EOrax ynpaBJiiHHH crp)7MürrpHfuAaqa: 

3oBHiIIIHt: i BHyīpiIIIHt: KOJiipHe orļJopMJieHIUI BHKOHaHe BigrrOBip;Ho go ~CTY 

7 2 3 2: 2 0 11 . K OJib op OBe 0 rļJ opMJieHIUI arp era TiB, IlļO BIIJIHBa:EO Tb Ha 6 e3II eey rrpau:i' 

BigrroBi gat: IC 0 3 8 64. Ha JIO 6 o :sili qacrHHi JIO KDMOTHB3. t: KOHTpa CTHl CMyrH, 

HaHec eHi rļinyop ecuj.1010-qo10 eivBJIJilO Ma pm A C -5 54. 

5. 3.1 . EproHoMi"tfHa xapaKTepHCTHKa KafüHH M31.llliHicra 

0 CHOBHi opraHH ynpaBJ1iHIDI pyxoM JIOKOMOTHBa B CTaHO BJieHi Ha IJY.TibTl 

ynpaRTiiHIDI B rrpaBili qacrHHi KafüHH MaI.IIHHiCTa. ~opMa i KOHCTp~iH IIYJibTa 

ynpaRTiiHIDI, p 03MiI.lļeHIDI opraHiB ynpaRTiiHIDI' 3ac 0 füB Bi go 6pa:iK eHIUI iHrļJ üpMaIJ:Ü 

33.6e3IIeqy110Tb CB06ogy pyxy BepxHix i HH:iKHiX KiHQiBOK MallIHHicTa. ÜpraHH 

ynpaRTiiHIDI Ha IIYJib Ti p 03TaillOBaHi Ha BH COTi 9 0 ÜMM Bi g rri gJIOrH. 

Pyi<o_grKH KOHTp oJiepa M31.llliHi cra i p eBep cy p 03TaillOB3.Hi 3JI1Ba B1 g 

M31.llliHi cra. K paH MaI.IIHHi cra i KpaH gorr oMi:iKH oro raJibMa BCTaHOBJieHi 3 rrpaB oro 

6 oey IIYJib ra ynpaBJiiHIDI. Hali6 iJibrn B3.)KJIHBi rrpHIB p;H - IIIBH gKO cr eMi p, 

JIOKOMOTHBHHH CBiTJiorļJop, MaHOMeTpH MaricrpaJii, aMIIepMeTpH i BOJibTMeTpH 

GIJIOBOl ycTaHOBKH i eJieKTpügBHryHiB pograilloBaHi B OITTHMa.JibHiH 30Hi 

iHrļJopMaIJ:iliHoro rrom po6o-qoro Micn:H MaI.IIHHicra. KpiCJia MaI.IIHHicra i rroMi"t{HHKa 

M31.llliH1 CTa )Kop CTKO IIpHKpiIIJieHi go rri gJIOIB KafüHH ' a rn giHHH Kpi CeJI 

o6epTa:EOTb~ Ha 360° gOBKOJia BepTHKa.TibHOl oci i3 33.6e3IIReHIDIM rļJiKcau:ü B 

po6o-qoMY rroJio:iKeHHi. KpiCJia MaIOTb criliey, rngiHIDI , CIIHHKY i rrigJIO:EciTHHKH, IlļO 

Bl;ŗt;fill ga:EO Tb~ . 
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5. 3. 2. MiJ.:p oKJiiM3.T B Ka.6i:Eri Ma.I.IJIU-ti cra 

K a6üra. M3II.IHHi cra o 6nap;HaHa ycraHOBKaMH g.ru1 o 6irpi ey BeHTHmru.ü. T aKO::K 

B KafüHi E YCTaHOBKa KOH;o;HIJ:iOHJBaHHH IIOBiTpH. 

K o eq"Jir.ti rnr r erIJiorr ep e~qi r err.rroi30.rurn:ü Ka.6iHH M3II.IHHi cra gopiBHro t: 2 ,2 5 

Br/( M · K). MiKp oKJiiM3. r B :ra 6iHi M3II.IHHi cra rrpn 33.KpHTHX Bil<lIBx i p;B epHX 

BigrroBi~E 3Ha1ieHHHM, rrpHBegeHHM B ra6.JIHr.ti 5. 2. 

Ta6.JIHrņī 5.2 -TiapaMerpn MiKpoKJ1iM3.ry B Ka.6iHi M3II.IHHicra. 

· r eMIIepa ryp a 
· 1·eMIIepar ypa Bip;HOCHa 

lliBHļ);KiCTh 

gOBKOJIHI.I.IHhOfO 
IIOBiTpH B :rafüHi Bo.rrori CTh o/o 

pyxy IIOBl TpH, 
IIOBlTPH Mlc 

Bi g + 1 0 go + 3 3 °C (:24:1:'.!) °C 3 0 .. . 70°/o go 0,4 Mlc 

5. 3.3. 3aco6H OCBiTJieHHH :ra6iHH M3II.IHHiCTa 

Ka6iHa M3II.IHHicra o6nap;Ha.Ha cBiTHJihHHKaMH 3afa.JihHoro OCBlTJieHHH, HRl 

336e3IIe1iJlOTh OCBir.rreHiCTh Ha piBHi rry..11hra yrrpaBITiHHH 25 JIK y rry.JihTi MaI.IIHHicra 

B CTaH OBJieH 0 rrig CBi1i)'BaHHH IIpHJIBļ];OB Ol rraHe.rri . ~JIH 0 cBi T JieHHH II.IBH gKO CT eMi pa 

Ha p 0 6 01iOMY Mi cr.ti M3II.IHHi cra B CTaH OBJieHm1 CBi THJihHHK Mi ~ eB oro 0 cBi T JieHHH' 

Il.ļO 3a6e3IIe1iJE OCBiTJieHiCTh 10 JIK 3 H:oro IIJIBBHHM pery.JIIOBaHHHM go 1 JIK. 

Ha p o 6 01iOMY Mi ~i rr OM11iHHKa M3II.IHHi cra B craHOBJieHHH CBir HJihHHK 

Mi~eBoro ocBiTJieHHH, Il.ļO 3a6e3IIe1iyt: OCBir.rreHiCTh 10 JIK 3 H:oro IIJIBBHHM 
. . . . 

p ery.JIIOBaHHHM, gm 0 CBl T JieHHH IIJiaHIIIeTa M3.pwpyry 1 rryrHlX g OKJMeHTlB. 

CBiTHJihHHKH B Ka.6iHi M3II.IHHicra BCTaHOB.rreHi TaK, Il.ļ06 IIpHMHH i Big6HTHH 

Big p;3epKa.JihHHX IIOBepxoHb CBiTJIOBm1 rroriK JIBMII He rrorparr.JIHB B Qql MaI.IIHHicra i 

lior 0 rroMi 1iHHKa rrpH yrrpaB.rriHHi JIOKOMOTHB OM B IIOJIO::K eHHi CH gH1iH i CT OHlfil . 

PiBeHb OCBiTJieHOCTi B TaM6ypi Ka.6iHH M3.E 6yrn Ha rrig.rro3i He MeHII.Ie 5 JIK, a 

Ha BepTHKa.JihHiH IIOBepXHi, Ha BHCOTi 1 M Big rrig.rrorn - 20 ... 30 JIK. KpiM roro, B 
. . . 

Iņ-IX rrpHMlll.ļeHHHX 3aCTO COBJIOTh rrepeHOCHl CBlTHJihHHKH 3 Harrpyroro He BHII.ļe 

4 2 B 3MiHHo ro CTPYMY a 6 o H e BHII.ļe 110 B rr o criliHor o cr PYMY· 
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5. 3.4. ~;r:epem. IllYMY i 3aco6y rro 6opor:c.6i 3 rn:yMOM B Ka6üri. M3.Irnnri.cra 

0 CHOBHHMH g;r:ep e.JiaMH IllYMY Ha JIOKOMOTHBi E: CHJIOBa ycraHOBKa, 
. . . 

KOMIIpecop, eJieKTp:wnu MalllHHH, IIHeBMaTH"tfl:Ie ycraTKYBaHH.a 1 KOHp;HI.ņ.OHep, a 

TaKO;K I.IJYM, I.llO BHHHKaE: rri g "tffiC p yxrj JIOKOMOTHBa. y KOHCTpyia.i:ii ra füHH 

MalllHHi cra rr ep eg6a1ieHa J..I.IYMOi3on.ar.ti.a. ~ epi, BiKHa, Mi cn:.a BBeg eHH.a B Kafüey 

rpy6 orrp oBo giB, Ka6 e.niB per eJibH o YI.lliJibH eHi 3 Mer mo 3MeHIIIeHH.a MO%JIHB o cri 

rrp OHHKH eHH.a IJ..IYMiB 3 BH COKOB OJibTH 01 KaMepH i goBroJIJI.a [ 16]. PiBHi 3eyKOB oro 

TH cey B KafüHi MalllHHi cra IIpHBeg eHi B ra6JIHr.ti 5. 3. 

Ta6JIHWI 5. 3 - PiBHi 3BYKOBor o r Hcey B Ka füHi M3.IllHHi cr a. 

ÜKTaBHi CMYrH 3 

cp egHE:. ore oMerpH1i- 31,5 63 125 250 500 1000 2000 4000 8000 
HHMH "tffiCTOTaMH, lU: 
PiBHi 3eyKOBOfO 99 91 83 77 73 70 68 66 64 
THCKV, gb 

K afüHa MaillliHl cra B1 ļ:l;OKp eMJieHa B1 g BH COKO BOJibT HOl KaMepH 

3BYKOi30JilO:E01iO:EO rreperopogKO:EO . ļ?Ra rreperopogra CKJiagaE:T:c.UI i3 craneBoro 

rrep'1iopoBaHoro apKJ1III3 3aBTOBl.I.IIGI 2 x lMM i I.I..IJMOi30mr.tiHHOfO MaTepiany. 5IK 

J..I.IYMOi3 omu:iliHHli MaT eplaJI 3aCT 0 COBaHHH IIlHOIIJiaCT II epx.rropB1H1JIOBHH 

em.CTH"tfl:IHH TIXB -7 y IIOE:p;HaHHi 3 KaIIpOHOBO:EO TJ.!aHHHO:EO B T-4. 

B H3Ha1iHMO 3BYKOi3omo10qy 3garHicr:c. rreperopogm (p;E) rro HaCTyrrHili 

'1i OPMYni: 

R = Re, + 10 lg a,,ri„ 

ge Re, - 3eyKOi30 .mo :EO"tffi 3 ļ];aTHiCTb CTaJieB or 0 apKJ1IIIB~ 

ct..rir: - Koe'1iiu:irar 3BJ1KOIIOfJIHHaHH.a 3eyKOi30JilO:E01iOfO MaT epiany (ra6JIHQ.a 

5.4). 

~' = 201g(m · /)-47,5 

ge m - rr oBepxH eBa I.QiJibHi cr:c. criHKH, rr/Ni' ( gm craneB oro apKJlli.ICi 

3aBTOBl.I.IIGI lMM m=7 ,8 rr!Ni')~ 

f - cpep;HbOreoMerpH1iHa "tffiCT ara OKTaBHOl CMYfH, !u:. 
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0 CIDJibIGI r aBLQIUIB cra.rreBar a apKJ'ill3. II ep er ap a ~ 1 MM, r a 

m = 7,8 "l!II~ . 

p e3yJibrar H p aspaxyHKiB 3B a gHMa B ra6JII-Irņo 5. 5. 

Ta6JII-I:q.q 5 .4 - Ka eqüu;i rnrH 3:syKarrar JII-IHaHIDI 3:syKai3 amoroqar a Mar epia.rry. 

1-ia CT ara aKTaBHa1 qa CT arH j, ru;. 125 250 500 

3Ha"t{eHIDI 0,31 0,55 0,82 

Ta6JII-I:q.q 5. 5 - 3By1mi3 amoroqa 3 ~rHi CTh rrep era pa gm B pi3HHX qacr arax 

aKTaBHal CMYfH. 

1-la CT ara aKTaBHa1 qa CT arH J,ru:. 125 250 500 
3ByI{Qi3aJilO :EO"tia 3~rHl.CTb 

7,19 15,70 23,46 
rreperapa~, g5 

B HCHaBaK: TieperapagKa Jo.ill)K BHCaKOBaJibrHa:EO K3Meparo 1 Ka6iHa:EO 
. . . 

MaIIIHH1cra Ma.€ gacm1:. BHCaKY 3BYKQ13aJilO:EOLf'J 3~rH1cr1:.. 

C epegHbaKBagparH~i 3Ha"t{eHIDI Bi6parrpHCKapeHb a, Ha pa6aqaMY Micu;i 

JiaKaMarHBHa1 6pHragH He rrepeBHIIzy:EOrh garryCTHMHX 3Ha"t{eHb ā, (jqCTY rOCT 

32216: 2016) (ra6n. 5. 6). 

Ta6JII-I:q.q 5. 6 - ~ arrycrHMi 3Ha"t{eHIDI Bi6 parrpHcKOp eHI:. 

C epegHba reaMerplī"t{Hi ~arrycrHMi 3HaqeHIDI ā, M · c -..: 

qa CT arH l /3 aKTaBHHX y BeprHKaJibH aMY Y r apH3aHraJibH aMY 

CivJYr , fi, ru: Harrp_gMl Harrp~ 

1 2 3 

1 0,63 0,23 

1,25 0,56 0,23 

1,6 0,5 0,23 
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IT p o goIDK eHIDI ra 6JIHIJ;i 5. 6 

1 2 3 

2 0,45 0,23 

2,5 0,4 0,28 

3, 15 0,36 0,36 

4 0,32 0,45 

5 0,32 0,56 

6,3 0,32 0,71 

8 0,32 0,9 

10 0,36 0,7 

12,5 0,4 0,5 

16 0,45 0,4 

20 0,5 0,36 

25 0,56 0,4 

31,5 0,63 0,45 

40 0,71 0,5 

Ha noKo:rvror HBi BCTaHOBJieHo p ecopHe rri ,::t;BiI.I.IJBaHIDI. K piena M3IIIID:Ii cra i 

IIOMl 'tfliHKa BHKOHaID 3 ::Kop CTKO :EO criHKO:EO i M1HliliMH CH ,:i;iHH.HMH. T aKO::K € 

y KafüHi MaillHIDCTa JIOKOMOTHBa p03T3IIIOBaHa IIBlļlKa p;m 36epiraHHH op;ary i 

Ba.Tri.3. Po3MipH rnalļln: BHCOTa 1200 MM, IIIHpHHa 450 MM, r.TIH6HHa 300 MM. ĪaKO::K € 

rnalļlKa p;m 36epiraHHa arrr~ 3 Ha6opoM Mep;n:ra.MeHTiB g.rn: HagaHHa rrepli101 go 

JiiKapChKo1 gorroMorn. Ha JIOKOMOTHBi BCTaHOBJieHm1 xonogHJibHHK p;m 36epiraHHa 

rrp 0 gyicriB xap-qyBaHHH JIOKOMOTHBH Ol 6pmap;n t:Ii.00 CT:EO 1 0 Jl J1 OKOMOTIIB TaKO::K 

0 CH3lileHHH J'MI"IB8.TibHHKOM i yHi Ta.3 OM [ 17]. 
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5. 3. 5. 3axHCT Bi g e.rreKTp OMaI'Hi TH or 0 II om: 

ĪexHi"tfi:Ü 33.CO 611 33.XHCTY Big eneKTpOM3.rH1THOro IIOJUI 3aCHOB3.H1 Ha 

BHKOpHCTaHHi .HBHI1{ Bi p;p;3 epKa.JieHH.q i rror JIHHaHH.q eHeprü BHIIp OM.Üilü B3.HHH. 3 

r.tirn MeTOIO Ha JIOKOMOTHBi 33.CTOCOBYIOTh 33.3eMJieHH.q 1 eKpaHJ'BaHff.q KafüH 

MaillliHl CTa, ycra TryB3.Hff.q B CTaH OBJieHOr 0 6 em 0 cep egHhO B Ka füHi MalllHHi CTa i 

mgsaroHHoro ycraTKJBaHH.q. 

5 .4 IloHl'e'"JKHa 6e:n:ceica 

flpH He3ap;oBiJihHOMY CTaHl JIOKOMOTHBa MQ)KJIHBe BHHHKHeHH.q IIO}Ke%1. 

0 CH OBHHMH rrpwrn:HaMH II Q}K e% €: B:>KHBaHH.q IIJiaBfillX BCT aBOK, II{O He 

KaJii 6pyroTh CH i " :>KyqriB „ B eneKTpHtiHHX JiaHI.I,lOrax gorr OMĪ:>KHHX MaillliH i 

OCBiTJieHHH, He3ap;oBiJihHHH CTaH arrapanB 33.XHCTY, i30JUIQÜ, HecrrpaBHiCTh 

aey:MYJUIT OpHHX 6aTapeH:, rrep eBaHTa:>K eHH.q p;pOTlB 1 IIpHJB. gl.B 

. . . . . 
e.rreKTp oycra TKJ'B3.Haq, m p;BHI.J.leHe 1 CKplHHH B KOJieKT opHo-I1{1 TKOB OMY arrapa n 

e.rreKTpH"tfiillX MaillliH YHaCJii go K II orip IIIeHH.q KOMJ'T arrj.1 . ļĻIDr Jii:rai gcw:ü BHHHKTIOl 

rro:>K e:>Ki Ha JIOKOMOTHBi B KO:>KH OMY Bar oHi € BorH eraCHHKH. B ll;l.JIOMY rro:>K e:>KHa 

6e3IIeKa Ha JIOKOMOTHBi Biw-10Bip;a€ BHMOIBM !QC Ī 12.1 . 004-91. 

5 5 . 0xop OHa HaBJCOJIHlllll},()f 0 C l1l e,zĢ)BmIĢl 

Ü ;ŗt;HHM 3 Ba:>KJIHBHX q}lffffHKiB B 3axHCTi ;ŗt;OBKlJIJUI € ycyH eHH.q I.I.IJ'TullB, II{O 

CTBoproIOThCH gBHryHaMH. OcriJihKH IIIYM Big po6oTH JIOKOMOTHBa .3pOCTa€ 

rrp OII oprrj.fiHO q eTB epTifi Ml p1 IIIBHgKO CTi pyxy, n; e € 0 gHHM 3 HaHBa:>KJIHBÜIIHX 

g:>Kepe.rr HeraTHBHOl gü Ha goBKiJIJUI. ĪOMY p0.3p06Ka TexHiT-īHHX piIIIeHh IIO 

3HH}KeHHI0 IIIYMY € gy.iK e Ba:>KJIHB OIO gJUI p 03p 0 6HHriB BHCOKOIIIBH;a;Ki CH oro 

pyxoMoro CKJiagy. HagaHHH JIOKOMOTHBY gocKOHaJiiIIIHX aepo g11HaMiqirnx KOHTypiB 

. . 
crrpHHTHMe 3HH}K eHHIO He JIHIIIe prnaq IIIYMY, ane 1 orropy pyxy. 

ÜCHOBHHM g:>Kepe.rroM 33.6pygHeHHH aTMOC(ļiepH IIpH po6oTi pyxoMoro CKJiagy 

€ Bigr:rpan;hOBaHi fa.3H JIOKOMOTHBa. 3 Bip;rrpaI.J;hOBaHHX ra3iB BHgiJUJ:IOThCH 97 -98o/o 

TOKCH"tfiillX peTiOBHH Big 3araJihH011x eMi cü II{O 3aJIHIIIaIOThCH 2-3°/o CKJia;ŗt;aIOTh f a3H 

KapT ep1B 1 BHIIapH IIaJIHBa. 
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0 CHOBHa :yBara rrpH rrp 0 eKTJ'B3HH1 JIOKOMOTHBa crrpaMO BaH 0 Ha 

. . 
BgOCKOHa.Jie:H:Ha rrpou:ecy rop1HHa IIa.JIHBa B U:HJI1H~ax 3 MeTO:EO yrBopeHHa B HHX 

MO%JilīBOro MiHiMYMY I.I.IldlļlIHBHX Bi~og:iB . TipH Ha.ImHIItiH TeMIIeparypi rrpou:ecy 

Big6:yBaE:rI:.ca HaH6i.JII:.IIB eMicia OKCHgLB a30Ty, a 1x TOKc:HtmiCTI:. rrpH6.JIH3HO B 10 

pa3iB rrepeBHlllJ''E: TOKCH~CTI:. OKHCJIY Byr.JieI.1,10. ĪOMY rrigBHJJ..ļeHHa MipH 

CTHCK:yBaHHa i BiKHBaHHa Haggyey crrpwrnHat: 36i.JII:.I.I.IeHHa BHmgy OKCHgLB a30Ty. y 

3B 1~Icy' 3 U:HM B rreprny qepry po3p06.Jia:EOTI:.ca 3aXOgH, HaIIpaBJieHi Ha CKOpO'LleHHa 

BHKHgy gH3e.IDIMH OKCHg1B a3ory, ;;JI( B 'LlaCTHHi KOHCTpYKQĪ1, TaK i BigHOCHO 

Ha.JieiKHOl eKCIIJIYarau:ü JIOKOMOTHBa. !CTOTHO 3HH%Y€ 06
1
8M OKCHgLB a30TY 

peu:Hpey.JiaQ1a B1gIIpaQI:.OB3HHX fa31B, ro6ro 'LlaCTKOBHH HarrpaM 1x pa30M 3 

qeprOBO:EO rropu:it::EO rop:EO'LIOl c)'Miu.ri B QHJiiH~H. TipH peu:Hpey.JiaQÜ l /3 
. . . . . 

B1grrpau:1:.0BaHHX ra31B BTPHT.:11 3HH%yt:TI:.ca BHgi.Jie:H:Ha OKCHWB a3ory. 

T aKO% gJia 3MeEil!IeHHa 3a 6pygHeHHa goBI<i.JIJia Bci :ra pr epH i iHwi Mi cu:a, ge 

. . 
MO%JiliB e rrp OT11'3HHa, yrill.JII:.H:EO :EOTI:. ca. 

~Jia 3MelllileHHa gHMHOCTi gH3e.JiiB 3aCTOCOBaH1 crreu:ia.JII:.Hi rrpoTHgHMHl 

rrpH cagm g o IIa.JIHBa. ~o gaBaHHa 0, 5% rrpHca goK, 3HH%Y:EOTI:. eMici10 ca%i Ha 5 0-

9 Oo/o . B rrp ou: eci eKCrmyarau:ü JIOKOMOTHBa Bi g6:yBacr1:.ca 3a6pygH eHHa goBKi.JIJia 

MeTa.JieBHM IIHJIOM B pesym:.ran 1HTeHCHBHoro CTHpaHHa 'LlaBYffHHX ra.JII:.M1BHHX 

KOJIO goK T OMY Ha JIOKOMOTHBi 3acr o co BY:EOT 1:.ca KO JIO gm 3 KOMII o3Hu:iHHHX 

MaT epia.JiiB . ( 18] 
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6 l.l11B IJ1bHHH 3A»I C T 

y 3aKoHi 'Tlpo i.lHBi.JibHy o6opoHy YKpai:Ern 11 BH3Ha"tffi:EOTI::.Ca 33faJII::.Hi OCHOBH 

i.lHBi.JibH Ol 0 6 op OHH y KpalHH' filci CKJiaga:EOT h IIpH3Ha 1ieHHa I.ĢīBi.JThHOl 0 6 op OHH' 

CHCTeMY IT rro6yp;oBH, pü3IIOBC:EOg::KeHHa 33XOgiB I.ĢīBi.JThHOl 0 6opoHH Ha T epHīüpÜ 

YKpa1HH, 33BgaHHa l.lO, KepiBHHIJ;TBO i opraHH yrrpaRTriHHa I.ĢīBi..TThHO:EO o6opoHo:EO 

l.lHBi.JibHa o6opoHa YKpa1HH E: gep::KaBHO:EO CHCTeMO:EO opraHiB yrrpaRTriHHa cRJI ra 

33C06iB, CTBüpeHHX 1ļTUI opraHi33IJ;Ü Ta 336e3IletieHHa 33XHCTY HaCe.JieHHa Blg 

Ha C.Jii gKiB Hag3BH"ffifrn:HX CHTyaQi:fi T exH oreHH oro' eKOJIOr11iHOr 0, rrpHp ogHor 0 Ta 

BiH CI::.KOB or o xapa1cr epy. [ 18] 

K o::KeH Ma.E: rrpaBo Ha 3axHCT cBoro ::KHTTa i 3gopoB1a Big HaC.JiigKiB aBapi:fi, 

Ka.Tacrp 0 iļ:J, II O%e%, CTHxiHHHX JIHX i Ha BIBvrnry ra paHT iH 33 6 e3IIetieHHa p earri3aQi1 

IlP oro rrpaBa Bi g Ka6 iH ery IvliHi crpiB Y iq:ia1HH, MiHicr ep CTB i iHI.I.IHX IJ;eHTpa.JibHHX 

opraHiB BHKOHaB1iül BJiagH, MiCIJ;eBHX gep::KaBHHX agM1H1CTpan;i:fi, opraHiB Micn;eBoro 

C3MOBpagyBaHHa, KepiBHHIJ;TBa rrigrrpH™CTB, ycraHoB i opraHi33Qi:fi He33Jie::KHo Big 

iļ:JopM BJiaCHOCTi i rrigrropagKyBaHHa. 

~ep::KaBa aK rapaHT I.1püf0 rrpaBa CTBüp:EOE: CHCTeMY IJ;HBi.JibHOl o6opOHH, aKa 

Ma.E: Ha CB OlH Meīi 33XHCT HaCe.JieHHa Bi g He 6 e3IIe1iHHX Ha C.Jii gKiB aBapi:fi i I<a TaCTp 0 iļ:J 

TexHOreHHoro, eKOnori1iHoro, rrpHpogHoro i BiHCI::.KOBoro xapaKTepy. 

K O%Ha JI:EO gHHa y BHIIagKa.X aBapi:fi, Ka TaCTp 0 iļ:J CTHxiHHHX JIHX IIOBHHHa yMi TH 

33XHCT HTH ce6 e, CB O:EO ciM'Io i Haga TH gorroMory TaKHM, lilO IIO CTpa::K gaB . 

H e o 6xi gHO CT i n;I::.or o BHMa.ra E: caMe ::KHTT a, Hama gi:ficHi CTI::.. HaYKOBO -

TexHi1iHHH rrporpec 3Ha1iHO 36i.JThll.IliB MO%JIHBOCTi BHp06HHIJ;TBa, aJie IIpHHiC 3 

co6o:EO TexHOreHHy i eKOJIOfi1lHY He6e3IleKY 1ļTUI JI:EOgHHH i HaBKOJillIIIHhüfO 

cep e goBHll.fci. Bi.Jilillri CTI::. peri oHiB gep::KaBH rri grraga:EOTI::. rri g BIIJIHB H e6 e3IIe1iHHX 

rrpHp 0 gHHX aBIB.lļ . ÜT 1iOMY KO%HHH 3 Hac BHHeH go 6p e 3HaTH 1 j1M1 TH gna 

36 epe::KeHHa 3gopoB 1a i ::KHTTa. 

Tipor aroM JIHCTorraga 2012 poey B Yiq:ia1Hi 3apet:crpoBaHo 6 Hag3BH"tffi.HHHX 

rnryar.ti:fi. BigrroBigHo go ~ep::KaBHoro KJiarniļ:JiKa.Topa HaITTBH"tffiHHHx cmyan:i:fi 

(HC) BOHH pomogiJIHJIHca Ha: reXHoreHHoro xapaKTepy - 5; con;ia.JibHoro xapaKTepy 

- 1 , rrpHp o gHor o xapa1cr epy - H e:rvra.E:. 
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B Hac .ni. ;ŗi; oK I.J;HX Ha;ŗi;3BHT.ffifu:II-m rnryau;ifi 3arHH y.irn 11 o ei 6 ra rr o crpa::r: ;ŗi;arra 3 

0 CO 6a ( 3 HHX 1 gIITHHH). 

3a Macurra6aMH Ha;ŗ1;3BHT.ffifu:Ii CHTyau:ü pomo;ŗi;iJIHJIHCH Ha: Mi~eBoro piBIU -

2; 0 6 1t:K'l' OBOr 0 piBH.:.I - 4. 

K iJII:.Ki CTb H C y mī cr orra ;ŗi;i 2 0 13 p oey rroprnIUHO 3 Jlli cr orra;ŗi;oM 2 0 12 p. 

3MeHIIJlLJiac.:.I Ha 7 1,5°/o ( 21 H C y JlliCT orra ;ŗi;i 2 0 11 p. ), raKO::K 3MeHIIIHJiaCb KiJII:.Ki CTb 

3arn 6mīx ra rro cr pa::r:;ŗi;aJrnX B H C Ha 5 9 ,3o/o r a 9 6% Bi ;ŗi;rr oBi ;ŗi;H o. 

Y mīcrorra;ŗi;i 2012 pory 3apec:crpoBaHO HaHMeHIIIY KiJII:.Kicrb HC, 3arn6mīx i 

IIOCTpa::K;ŗi;aJIHX B HC y JlliCTOIIa;ŗi;i 3a rrepio;ŗi; CIIO crepe::KeHb 1997 - 2012 poKiB. 

TI opiBIUHO 3 rrorr ep e;ŗi;HiM Mi Cfil4eM Ha 54 % 3MeHIIJlLJia DI KiJII:.Ki CTb H C ra Ha 

9 5% - KiJII:.Ki CTb IIO crp a::K;ŗJ;aJlliX B HI-m JilO ;ŗi;efi: , rrp OT e KiJII:.Ki CTb 3arH 6JrnX 

36iJibllIHJiaC.:.1 Ha 57% (y %0 BTHi B 13 H c 3arHHYJIO 7 0 ei 6 ra 5 9 - II 0 crpa::r: ;ŗi;aJIO) . 

Y rep11ropia.m:.HOMY po3pi3i B mīcrorra;ŗi;i 2013 pory 3apec:crpoBaHO 2 HC y 

~oHen:hKifi 06..Tiacri, rro ogHifi: HC cranoc.H y füBiBCI:.Kifi , J1yraHCI:.rifi: , PiBHeHCI:.Kifi: 

ra "lfepraCI:.rifi: o6mcr.:.IX. B peurri perioHiB HC He BHHHKaJIO 

Hafi:füJibllIY riJII:.Kicrb 3arH6JrnX 3apec:crpoBaHO B ~OHeJJ:bKifi 06..Tiacri, ;ŗi;e 

BHacJii;ŗi;oK 2 H C, rroB 1.:.13aHHX i3 rro::Ke::Kero y rrpHBaTHOMY ::KHTJIOBOMY 6y;o;HHKJ ra 

Hellļl CHHM BHIIa;ŗi;KOM rri ;ŗi; qa c H e3aKO HHOr 0 BH ;ŗi;o 6yrey ByrÜillil 3arHHyJio 6 0 ei 6. 

Ille 5 oci6 3arHHYJIO ra 2 - rrocrpa::K;ŗi;aJIO BHacJii;ŗi;oK ;ŗi;opO%HbO-TpaHCIIOpTHOl 

rrpHr 0 ;ŗi;H IIO 6mīzy M. ~ or 0 6HtI J1bBiB CbKOl 0 6..Tiacri. 

Y mīcrorra;ŗi;i 2013 poey BHHHKJIO 5 HC TexHoreHHoro xapaKTepy, fil:l 

p om o ;ŗi;iJieH o Ha: 1 H C Ha rpaH crropri; 3 H C YHacJii ;ŗi;o K rro::K e% ra BH 6yxiB; 1 H C 

YHacJii;ŗJ;OK aBapifi Ha CHCTeM3.X %HTT83a6e3IIe"tfeHH.:.1. 

3a MaCII.Il'a6aMH u;i Ha;!J;3BH"tffi.HHi rnryau:ü Bi;ŗi;HeceHo ;ŗi;o Mi~eBoro (1 HC) ra 

06 1acr0Boro ( 4 H C) piBHiB. 

B Hac.ni.;ŗi;oK HC reXHoreHHoro xapaKTepy, II(O CTamīDI y mīcrorra;ŗi;i 2012 poey, 

3arHHYJIO 8 oci6 (3 HHX 1 gIITHHa) ra 2 oco611 rrocrpa::r:;ŗi;aJio. 

TiopiBIUHO 3 %0BTHeM IIOTO"tfHOro pory KiJII:.Kicrb Hap;.:3BHqafi:HHX CHTyau:ifi 

r exH or eHH oro xa paKT epy 3MeHIIJlLJiac.:.I Ha 37 ,5%, KiJII:.Ki cr b rro crpa::r:;ŗi;aJrnX 

3MeHIIJlLJiaC.:.1 Ha 71,4 °/o, a riJII:.KiCTb 3arH 6JrnX ;ŗJ;eII(O 3 fü.JibllIHJiaCH. 
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ÜCHOBHHMH 33.B~IDIMH l.lHBi.rrbHOl o5opoHH €: 

- rrorrepe,:ŗKeHIDI BHHHiaieHHH HaITTBHqafmHX rnryaujli TexHOfeHHoro 

xapa.Icrepy i rrpoBegeHFUI 3:lXOp;ĪB IllO,:J;O 3MeHIIIeHHH 35HTKiB i Brpar y pa3i ampili, 

Karacrp 0 qi, BH 5yxiB, B eJIHiaiX II O::Ke:iK i CTHxiHHHX mrx~ 

- OIIOBillleHIDI HaCeJieHIDI rrpo 3arpo:gy i BHHHRHeHIDI Hap;!IBHlIBHHHX CHTyau:ili 

B MHpHHH i BiHCbKOBHH qac i rrocriliHe iHlļiOpMJ'BaHIDI lioro rrpo HaHBHY 

0 5 craHOBKY, 

3axHCT HaCeJieHIDI B1g HaCJllp;K:LB ampili, Ka.Tacrpolļi , BeJIHiaiX IIO::Ke::K, 

CTHxiHHHX J1HX i Big 3:lCTOcyBaHIDI 3aco5iB rropa?JGI : 

- opraHi3aIJ:iH ::KHTT €3a5 e3IIe"tfeHHH Hace.rreHHH rr1g qac ampili, rara crp o lļi, 

CTHxiHHHX J1HX i y BiHCbKOBHH qac: 

- opraHi3:lr.tiH i rrpoBegeHIDI pHīJ1BaJibHHX 1 1HIIIHX HeB1gKJiagHHX pofür B 

pali oHaX mrxa i o cep eg:Ka.X ypa::r:eHHH~ 

- CT BOp eHIDI CH CT eM aHaJI13Y 1 rrp OfH03J1BaHIDI , yrrpaB.TllHHH, CII OB1IlleHIDI 1 

3B 1H!!KJ, crrocrepe::r:eHHH 1 KOHTPOJilO 3a pagioaKTHBHHM, Xl.Ivll"tfHHM 1 

5aKT epi OJiori "tfHHM 3apa::r: eHIDIM, rri p;rpHMra 1x B ror OBHO cri go IIO CTllHOr 0 

lļi~i OffYBaHHH B Ha p;!IBHlIBHHHX CHTyau:iHX MHpH oro i BiHCbKOBOr 0 qacy: 

- rri gro T OBIG1 i rrep erri gr OT OBIG1 KepiBH oro CKJiagy U:HBiJibH Ol 0 5 op OHH , ll 

opraHiB yrrpaBJiiHFUI i CHJI, HaB'tffiHHH HaC eJieHHH :yMl.HHEO 3aCT 0 COBYBa TH 3:lC 0 5H 

iHgHBi gyaJibH oro 3:lXH cry i p;ĪHTH B Hag3BH1.ffi.HHHX rnryau:iHX. [ 18] 

p 03fJIHHeMO :3pa3 OK opraHi3aIJ:ll CHCT eMH Ll 0 cyqacHor 0 rrp OMH CJIOB oro 

m grrpH€MCTBa. 

l.lHBirrhHa o5opoHa opraH130BY€TbCH 3a T epHTopiaJibHO-BHp05HH"9:HM 

IIpHHQHIIOM. l.le 03Ha1.ffi€, IllO Bci ü 3:lXOgH IIJiaHYffiTbCH i rrpoBOgHTbCH qep e3 

BigoMCTBa ra ycraHoBH, HKi Big3l0Th mpo5HH"tfo1 ra rocrrogapCbKOKl p;i,.qJibHicrKl. 

floBHY BigrroBiga.T!bHiCTh 3a opraHi!laIJ:iKl i CTaH CHCTeMH l.lO 06 1€KTa Hece 

KepiBHHK rrigrrpH €MCTBa. B iH rri grrop,.q gKOBYE:Tb CH Bi gIIOBi gHHM IIO ca goBHM 0 c 0 5aM, 

MiHi CT ep CTBaM, y Be geHHi HKOr 0 3H8XO gHTbCH gaHHH 0 61€KT. 

~m 3a5 e3IIe"9:eHHH BHKOHaHHH 3axo p;ĪB QHBiJibHOl 0 5 op OHH Ha 0 61ITTi 

CTBOpKIKITbCH nrra5 ra CJIY%5H l.lO , HKi opraHi30eyKITh i IIpOBOgHTb po5ory Ha 
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0 CH OBl. p1IIIeHb H3.~HHKa ~ 0 0 6
1 
tlcr a. K piM T or 0' CTBOpKJ CTbCJI eB8.KJBQĪHH3. 

KOMlCUI. 

Po6oTy rma6y ~O oqomoe.: H3.1l8JlbHHK IIITa6y, B1H e.: 3acrynHHKOM 

H3.1l8JlbHHKa QHBi.Jil:.Ho1 o6opoHH 06
1
e.:KTa 1 Hece IIOBHY BiWJOBiga.JThHiCTh 3a 

BHKOH3.HIDI II OKJia/];eHHX H3. IIITa6 3aBp;aHb. 

Ha Be.JIHKOMY rrpOMHC.JIOBOMY rriwipHE.:MCTBi CTBOpeH1 H3.CTyrIHi CJIY%6H: 

OIIOBill.leHHa i 3B1~KJ, rrponrpap;iaQifiHoro i IIpOTHxiivri"tfl-loro 3aXHCTy, Me~qH:i. , 

aBapifiHo-Temri"tfl-la, IIpOTHIIO%e%HHH, oxopOHH rpObE./];CbKOro rropagi.cy. [ 19] 

IH,n;lmi,ll;ya.TlbHe JaB)ĢlHWI. Bap iaHr 1 

B ITTH3.~TH Me:>Ki 30H pyfiffYBaHh, aKi yrBoproKJThCJI BH3.cJrip;oK BH6yxy rrapiB 

6eH3HHY. - a.tHiCTb 3 6eH3HHOM V = 11 ÜÜ ~ 3aIIOBHeH3. H3.: a = 60%. 

3Micr 6eH3HHY B rraporrop;i6HOMY craHi b = 3o/o. Bip;CTaHh p;o 06
1
e.:KTy r = 

250 M. BH3HaqmH H3.p;JIHIIIKOBHH THCK B 30Hi p03TamyB3HHa 06
1
e.:KTa. 3po6HTH 

BHCH OBKH ll.lO /];O 30HH pyHffYBaHb, B aKY IIOTp arrJUI 8 0 6
1 
e.:KT . 

MaKCHMa.Jil:.HHH H3. p;JIHIIIKOBHH TH CK iļ"Jp OHTY yp;a pHOl XBHJri BITTH3. qaKJTb 3a 

/];OIIOMOfOKJ p;iarpaME:I . ~JUI QhOro Heo6xigHO BH3Ha~TH Macy 6eH3HHY, aKHH 

3HaxO~TbCJI B rraporrop;i6HOMY CTaHi . 

B ITTH3.qa 8MO o 6
1 
e.:M, B aKOMY 3Haxo ~Tbca 6 eH3HH B rrap orro p;i 6H OMY cr aHi B 

p e3 epBya pl: 

l/J.~=V U\Ut-V 6aa 

V 1Nll= 11 0 0 - 6 0 · 11 0OI1 0 0=44 0 M' 
Po3paxye.:Mo Macy 6eH3HHY, aKHH 3HaxOp;HThCJI B rraporrop;i6HoMY CTaH1, 3 

or JUl/J;y H3. qacrey 6 eH3HHY B rrap OII 0 p;i 6HOMY CTaHi : 

QGelB= V nap. p . b/l ÜÜ 

Q6aa=44 0 . 0 ,7 5 . 3/1 0 0=9 ,9 

p;e p = 0,75 T/~ - ll.lĪ.Jil:.HiCTb 6eH3HHY. 

3 a /];OIIOMOr OKJ pHcyHKY BH3Ha~MO MaKCHMaJibHO MO)KJlliBHH H3. p;JIHIIIKOBHH 

TH CK B pafi oHi 0 6 'e.:KTa, ll.lO CKJI3./];a8, 27 Kf1a. 

3a /];OIIOMOfOKJ p;oBigHHKa MO%Ha 3po6HTH BHCHOBOK, ll.lO o6'acr IIOTparrJUie.: p;o 
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30HH cepegHix pyHHJ'BaHb (HagMipHHfi THCK 30 - 20 Idla).m:o xapaKTepmyror:c.ur 

CHJibHHMH i cepegHi:ri.m pyHHYJ3aHIDIMH 6yg:i.BeJib i crropyg, ocBira Micr{eBHx i 
. . . 

B OrHHlll:eBHX 3aBaJnB, cyrņJibHHX 3aBaJD.B. 

3i BCboro BHl.I..lf: CKMaHOro :r...ro::nīa 3po6HTH BHCHOBOK, lllO He 3HaHIDI 3axOgiB 

Ll 0 y c !ļl epi 3axH cry Hac erreHH;;i:, r epm opifi i o 6 'acriB r o crro ga proBaHHH (OD MO%e 

rrpmBeCTH go rpari1Ilrnx pe3yJibrariB. Y mo gefi ;;i:Ici He 3HaroTb, IlļO po6mH B HC 

He6araro rnaHciB 33.JIHIIIHTHUI B %HBHX i BpHTYfilTH goBipeHHX 1M mo gefi. K o%eH 

KepiBHHK, HKHfi e HaqaJ!bHHKOM l_lü, 3060B 1
H3aHHH 3HaTH r.ü 3axog1-1. Ha3Haroq}l 1X, 

BiH Hapa:iKat: Ha He6 e3II eey ce 6 e i mo g efi goBi p eHHX fioMY gep%aBoro Ha mrragoK 

H C. IT p egcraBJieHa BHI.I.ļe 3aKOH [ 18] rrp o Ll 0 rr oBHi crro Bi go 6pa:iKat: m:r...rorH 

rrp eg';;i:RTieHb rrpH rrpoBegeHHi 3axog:i.B y c!ļlepi 3axHcry HacerreHIDI, rep1-1r opifi ra 

0 61 acriB ro CIIO gap lOBaHHH . 
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BI1CHOBKI1 

TI p oBiBIIlH or m p; aHaJiori 1IllliX KOH crpyiatili rracaJKHp ~mx T errnoB031B 

MO;nīa 31J06HI'H BHCHOBOK m:o fü.Tilill.ricrb TeTIJIOB03ĪB BHKOHytOTbUI 3 eneKTpWiHOKl 

nepep;aqeKJ nOTy::KHOCTi 3MHHO-no criliHoro CTpJ'MY, Op;HOCe.KQiliHHMH 3 O~OBOKI 

xapaKT epH CTHKOKI 3o-3o. TI OTy::KHi CTb p;H3eJN TaKHX T eIIJIOB03iB CKJiap;d. € 6JIHTuKO 

3000-4500 KBT. 

p 03fJUIH)'Blllli KOH crpyiaņKl T eTIJIOB 033. 1ETI 15 0 yxB3JleHO p1IIIeHHH 

CTBOpHI'H HOBHH nae3%Hp~ TeIIJIOB03 Ha lioro 6a3i 3 HOBHM THrOBHM p;BHrJ'HOM 

B HKOMY 6yp;e 33.CT OCJ'lOThUI cyqaCHi i3oJun,üliHi MaTepiaJIH. 

P o3paxJ'HKOM BH3HaqeHi Ha CTYIIHi xap aKT epHCTHKH p ecopH or o ni p;BĪI.I.IYBaHHH 

1 cryrreH1 rrpH onopHo-paMHo1 rrip;Bicrü T~. Ho:rvriHaJibHa :iKopcrKicr1:. npY:iKHH 

4 5 0 :td-I/M. )Kop crKi CTb 6YKC OBOr 0 BY3JJa 3 ypaxyBaHHHM %0p CTKO cri 6YKCOBHX 

noBi p;KĪB ( eKBiBaJieHTHa )Kop crKi CTb) 1 041 :td-I/M. EKBiBaJieHTHHH rrp orHH 6YKCOB oro 

BJ13.T1a IIpH H oMiHaJibH OM:y HaBaHTa:iKeHHi 0 ,07 5 M. 

EKBiBaJieHTHHH np ornH 11 -or o cryrr eHH p ecopH or o ni p;BĪI.I.IYBaHHH npH 

MeTaJieBOMY rrip;BÜ.IIYBaHHi 0 ,117 M, y~oro JIOKOMOTHBa IIpH MeTaJieBOMY 

rri p;Bi~HHi - 0, 184 M. 

flpy::KHHH pecopHoro nip;Bi~HHH po3paxoBaHi Ha BHI'pHBaJI1CTb. 3arraCH 

Mirņrn cri no nJIHHHO cri i BT OMH p;.rr.q B cix IIpy::KHH 6iJihllle 1 . B eJIHT.{HHH BJJaCHHX 

qacr OT BepTHIBJibHHX KOJIHBaHb JIOKOMOTHBa 1, 15 fu: i 2,28 fu:. 

3po6neHo po3paxJ'HOK nHeBMaTHT.{Horo pecopHoro nip;Bi~HH.a: 11-oro 

cryrreHH Ha 6a3i p;ialļiparMOBOl nHeM0060JIOHKH, HK füJihlll IIpOCTHH y BHrOTOBJieHHi i 

HKa H e BHMarat: n ep ep 0 6KH KOH crpyiati1 Bi3Ka. B 11-0MY cryrr eHi eKBiBaJieHTHHH 

crarw-rHHli rrporHH CKJJaB 236 MM, rrapu:iaJibHa qacrora KOJJHBaHb ey3oBa Ha 

IIHeBMOpecopax 1,03 fu: - ļl;OCHTb HHThIB, II.J:O p;d.€ nip;craBy OT.{ĪKYffiTH Bip;rroBip;HO 

nOKpaII.J:eHHH HK nJJaBHocri xop;y, TaK i YMOBH B lioro CaJIOHi no IIIYMY Ta Bi6pau:i.a:M 

TI p OB ep;eHi T exHiKO -eKOHOMi T.{Hi p 03paxyHIG1 n OIB33.JIH p;ou:iJibHi CTb CTB op eHHH 

ra eKcrrnyarau:ü crrpoeKTOBaHoro rerrJIOB03a. Po3rJUIHYTH nHTaHHH oxopoHH rrpau:i 

Ta HaBKOJIHIIIHboro cepep;OBHII.J:a Ta U:HBlJibHOfO 33.XHCTy. 
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