MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu

HALIIOHAJIbHU TEXHIYHUN YHIBEPCUTET
«XAPKIBCHKUM ITOJITEXHIYHUM THCTUTY T»

IHCcTHTYT (PaKymbTeT) I{eHTp 3a0YHOTO Ta AMCTAHI[IHHOTO HABYAHHS

Kadenpa EJeKTpHUYHOIO TPaHCIOPTY Ta TEIIOBO300YIYBAHHS
CrernianpHICTh M ATOTOBKH 273 3ani3HUYHANR TPAHCIIOPT

OcBiTHS Mporpama 273.01 JIOKOMOTHBH Ta JIOKOMOTHBHE TOCTIOJIAPCTBO
Crernianizamis mAroToBKH 273.01 JJokOMOTHBH Ta JOKOMOTHBHE TOCIIOIAPCTBO

Jlo 3axucCTy JAOIMyCKaro
3aBigyBau kadeapu
b.I". Jlro6apchkuit

(iHiuianH Ta MPi3BUILE)

(mimnuc, nara)

JAUITVIOMHA POBOTA

MaricTepcbKOro PIBHSI BUILIOI OCBITH

Tema JloCTIDKEHHST HACAKMUPCHLKOT0 TeIuioBo3a MnOTYKHICTIO 3400 kBt

KOHCTPYKTUBHOKO IIBUAKICTIO 160 KM/TO]I.

PecopHe miaBiyBaHHS

[udp podotn 2.E3-5011.8.06

(rpyma, HoMep TeMH 3a HaKa30M)

BuxkoHnaselp Kapnayx Oznekcagap IBanoBmu

(mpi3Bue, imM’s1, T0-6aTHKOBI)

KepiBHuK no1. kad. €pinga barim XadunkoBud

(mocana, mpi3Buiie, iM’s1, M0-0aTHKOBI)

Xapkis 2019



HailimenyBaHHs BUpOOYy, HalimenyBaHHs ®op- |Kin. | I[pum.
00’exTy a00 TeMH JOKYMEHTY MaT |apK.
JlOKyMEHTH 3arajibHi
3aBpaanHs Ha /P A4 1
[TosicaroBanbHa 3anucka g0 [P A4 | 110
KoHCTPpYKTOPCHKI JOKYMEHTH
TeroBo3 nacaxupchbKui Kpecienuk 3araibHOr0O BUTIISILY Al
Kommpecop CxraganbHUM KPECIEHUK Al
YcraHOBIIEHHS CxagalbHAN KPECIICHUK Al 1
BHCOTOPETYJIIOIUOTO KJIamany
[THeBMOpecopa CxagalbHAN KPECIICHUK Al 1
2.E3-5011.8.06 B/1
[IpizBumr | ITign [data
Po3po6. | Kapnayx . JIurt. Jluct Jluctis
- I[OCJ'II,H)KCHHH MacaxupCbLKOro TerjioBo3a
[epes. Cpinan noTyxHicTio 3400 kBT Ta A ’ I ‘ C 1
KOHCTPYKTUBHOIO MIBUIKICTIO 160 KM/TO.
H. xonr. | Skynin PecopHe miaBiryBaHHsI. HTY «XII»
BigoMicTh TOKyMEHTIB Kagenpa ETT

Vi1B.

JTroGapcrkuit




MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

HAIIOHAJBHUMA TEXHIYHAMA YHIBEPCUTET
«XAPKIBCHKHH MOJITEXHIYHUA IHCTUTYT»

[acTuTyT (PpakynsTeT) I{eHTp 320YHOTO Ta AUCTAHITIHHOTO HAaBYAHHS

Kadenpa EJeKTpUYHOTO TPAHCIIOPTY Ta TEIIOBO300YAYBAHHS
PiBens BHIOi OCBITH Marictp

CrientianpHICTh 273 3ani3HAYHUHA TPAHCIIOPT

OcgiTHs1 Iporpama 273.01 JIoKOMOTHBH Ta JIOKOMOTHBHE 'OCIIOJIAPCTBO
Crreriaizanis maroToBKH 273.01 JJOkOMOTHBH Ta TJOKOMOTHBHE TOCIIOAAPCTBO

(ump 1 Ha3Ba)

3ATBEP/KYIO

3aBinyBau kadeapu
Bb.I'. JTro0apcekuii

« » 2019 poxy

JABJAAHHA
HA JUILIOMHUM MTPOEKT (POBOTY) CTYJIEHTY

Kaprayx Onekcauap IBanHoBuu

(npi3BuILe, iM’s1, O OAaTHKOBI)

1 Tema npoekty (poboTH) Jlocii/DKeHHS MacaKUPChKOT0 TEIIOBO3a
noTykHicTiO 3400 kBT Ta KOHCTPYKTUBHOK MIBUAKICTIO 160 KM/TO.
PecopHe miBiyBaHHs

KEPIBHUK MIPOEKTY (POOOTH) €pitH Barim XauyukoBuY, K.T.H.
(mpi3BuILe, iM’4, 0 6aTbKOBI, HAYKOBHH CTYIiHb, BUCHE 3BaHH:)

3aTBep/HKeHa HAaKa30M BUIIIOTO HABYAIBHOTO 3aKJIay Bi « » 2019 poky Ne

2 CTpoK NOJIaHHs CTYJIeHTOM Ipoekty (poborn)  13.12.2019

3 BuxigHi nmadi g0 mnpoekty ( poOoTH) Tun TemioBo3y - MacakMPChbKWH, BI30K TPUBICHUM

KOHCTPVYKIMHA mBuaKicTs 160 kM/Toa, moTykHicTh 3400 kBT




4 3MiCT po3paxyHKOBO-TIOSCHIOBAILHOI 3aITMCKH (TIEPETIiK MUTaHb, SKi MOTPIOHO pO3pOoOHUTH)

IIpoBecTH oOrysay KOHCTPYKIIH TEILUIOBO3IB, PO3paxyBaTH 1

OPOBCCTHU ,[[OCJ'Ii,Z[)KCHHﬂ PECOPHOr0

IMABIIIYBAHHSA METAJIEBO0 HEPUIOrO CTYIEHS 1 THEBMATUYHOI'O JIPYILOro CTYHEHs, PO3IJIIHYTH NIUTAHHSI

OXOPOHM IIpalll Ta HUBUILHOTO 3aXHCTY, IPOBECTH E€KOHOMIYHE OOIPYHTYBAaHHSI BHTOTOBJICHHS HOBOI'O

TCIIJIOBO3Y.

5 lepemnik rpadigaoro marepiany (3 TOYHUM 3a3HAYEHHSIM 000B’I3KOBHX KPECIICHD)

Kpecnennk: TennoBo3 3aransaui Buras. KoMmpecop. YcTaHOBICHHS BHCOTOPETYIIIOIOYOTO

Kyanany. ITHeBMopecopa.

6 KoncynpTaHTH pO37iNiB TPoeKTy (POOOTH)

[lixnuc, nara
Po3nin [pi3Buine, iHilianK Ta Mocaja KOHCYJIbTaHTa 3aBJIaHHA 3aBJIaHHSA
BUAB NPUHHAB
ExoHoMiuHe
OOTpYHTYBaHHS
OxopoHa npatii i
HaBK. CepeIOBUIIA
IuBinbHMH
3aXHUCT
7 Hata Bumaui 3apnanus 28 BepecuHs 2019 p
KAJIEHIAPHUM IJIAH
CTpOoK BUKOHAHHS
Howmep H . . .
a3Ba eTalliB JUIIOMHOTO NPOEKTY (POOOTH) eTalliB NPOCKTY [pumitku
eTarry
(pobotn)

1 Bubip i o0rpyHTYBaHHS TeMH, IOCTAHOBKA MPOOJIEeM i 3aBIaHb 12.10.2019

2 Ornsa aHAJIOTIYHUX KOHCTPYKIIN 07.10.2019

3 Po3paxyHok crienianbHOT YaCTHHU 25.10.2019

4 ITinroToBKa i BUKOHAHHS ITOSICHIOBAILHOI 3aIMCKU 31.10.2019

5 CkaaHHs B1IOMOCTI JOKyMEHTiB odopmienns 113 05.11.2019

6 BukoHaHHS KpecieHb, IUIAKaTIB Ta JOTOBIIL 17.11.2019

7 [onmanus 11 Ha BiATYK Ta 30BHIMIHIO PELIEH31I0 02.12.2019

8 IMomanus 11 Ha DOMyCK 0 3aXHCTY 05.12.2019

9 3axuct JIT 13.12.2019

Cryaenr Kapnayx O.L.

(mimmmuc)

(mpi3BuIme Ta iHimiaN)

CpisH b.X.

KepiBauk npoexrty (podorn)

(mimmmuc)

(mpi3BuIme Ta iHimiaN)




MIHICTEPCTBO OCBITU I HAVKU YKPATHU

HAIIIOHAJII;H}{IFI TEXHIYHUI YHIBEPCUTET
«XAPKIBCbKUH NOJITEXHIYHUU IHCTUTYT»

IHCcTHTYT (pakymbTeT) I{eHTp 3a0YHOTO Ta AMCTAHI[IHHOTO HABYAHHS

Kadempa EJeKTpHUYHOTO TPAHCIIOPTY Ta TEIIOBO300YAYBAHHS
CrientiapHICTh 273 3ani3HAYHUHA TPAHCIIOPT

OcBiTHS MporpamMa 273.01 JIOKOMOTHBH Ta JIOKOMOTHBHE TOCTIOJIAPCTBO
Crernianizarnis mAroToBKH 273.01 JJokOMOTHBH Ta TJOKOMOTHBHE TOCIIOIAPCTBO

(mudp 1 Ha3Ba)

MNOACHIOBAJIBHA 3AIINCKA
10 TUILIOMHOI PpO00TH

MaricTepchLKOro PIBHS BHIIIOI OCBITH

Ha TEMyY JlocaimKeHHs NacaKUPChbKOTO TEIJIOBO3a

oty xHICTIO 3400 kBT Ta KOHCTPYKTUBHO MIBUIKICTIO 160 KM/TOT.

PecopHe miBimyBaHHSA

Bukonas crynent 6 kypcey, rpynu 2.E3-501m.8.

Kapnayx O.L
(mpi3BuILe Ta iHiNiaIH)
KepiBauk Cpingn b.X.
(npi3BI/Ime Ta iHiIianm)
Penensenr
(npi3Bmue Ta iHilianm)
HopmokoHTposep Axynin 1L

(mpi3BuIe Ta iHimiamm)

XapkiB 2019 poxy



PEPEPAT

Seit go JF: 110c, 23 puc., 18 taba., 19 BEMKOPHCTAHME DEEPEI.

K mogoget CIDEA: [ACAMMPCEKHHA TEILIORB O3,
BUC OTOPET Y JIOHOYHH KJIATTAH, [THEBMATHHYHE FECOFHE
ITIOB IIYE AHHA, KONIIPECOP.

Ob'exr pospobid (IPOEKTYBAHHA) - NACRKHPCEKMEA TEMJIOB02 IIOTYEHICTHO
3400 ¥B T 2 KOHCTPVIIIIHHOK MEXMACTI0 160 v, CHEaNEHe SABJAHHA. PECOPHE
IT B LITYEA HHA.

Ivera poboTH: COpOEKTVEATH NACAKHPCEKHA TeINoe0s noTyEHICcTHo 3400 kBT 2
KOHCTPVIIIIHHOKN mEMmdcTo 160 mTog 2 [OHEBMATHYHHM — PECOpHHM
I QEILTYEAHHAM ¥V OpYTOMY CTYIIEH] [T IB1IIIVBAHHA.

¥ P sa HACH qMAMM aHAM2Y aHANOMYHHY KOHCTPYRUH Ak Dasoea eubpaHa
KOHCTpyiarid Temnoeofa TEII 150, B pgpyTiH CTVIIEHI PECOPHOTO IIiBLLVEAHHA
2ACTOCOEaH! ITHEEMATHYH] PECOH.

PogpaxyHion BEHIHAYEH HACTYIIHL XAPAKT EpHCT MEM PECOPHOT 0 i ABIITYEAHHA [
CTYIIEHI IIpH omopHo-panHoM mpeicui TEI Hoperricte OyKCcOEOrD EyiEma 2
YVpaXyEBaHHAM EOpCTHOCTi Dyicopmx moeimde 1041 xH/m EreieaneHTHHA OporHH
byKCOBOTO EV2NA IIPH HOMHANEH OMY HagaHTaxeHa 0,075 m

SpobneHo pOSPAXYHOK I[THEEMATHYHOIO pPECOPHOrO IHpeimryeaHHa [l-oro
cTyTeHd Ha bast madparmoeoi mHeMooboMOHKH, AK DIMEII IPOCTHH ¥ BUT OTOBJIEHH! 1
A¥A HE EMMArac nepepobis koHcTpyiali Eiska. B [[-omMy cTymeni exBiEANEeHTHHH
CTATHMYHHA NOPOrMH CKIAE 236 MM, DapIiameHa 4acToTa KOJMEBaHE Ky20Ba Ha
mHeemopecopax 1,03 I’y — gocuTe HM2ERA, L0 JA€ MMACTAEY OWKYEATH BifIIOE JHO
TIOKPALIEHHA 4K IIIABHOCTI X0V, TAK 1 CIIPHATIIME] YMOEH B HOT'O CAJNOHL II0 LIIYMY Ta
eibparan

[IpoeEegeHo exoHOMIYHE 0DIPYHTYEAHHA po2pobiH HOBOTO TEIJIOBO2Y.

PDEI‘JIHHYTH MMHTAHHA 00 POHH rxpam Ta HABEKOJHIITHE OT'0 CEPE NOEHITHE.



PEPEPAT

Orger e [F: 110 ¢, 23 puc., 18 Tabn., 19 HCIIOME20BAaHHER HCT OYHHEDE.

K moyegrie CIIOEA: [MACCANMPCKMHA TEILIORB O3,
BBICOTOFPEIVIHMPYHOIMKM KJIATIAH, MTHEBMATHYECK OE PECCOFPHOE
[MOABELIHMBAHHE, KOMITPECCOP.

ObrerT paspaboTid (MIPOEKTHPOBAHKE) - MACCANMPCHKIHE TEIJIOR0S MOLIHOCTERD
3400 ¥B T c KOHCT pYRITHOHHOH CKOpocTRI 160 'y, peccopHOe NOOBEIIIHBAHHE.

[{eme paboTEL CIIpO KT HPOBATE A CCRKHPCIAA TEMNoB0s MoHoCcTER 3400 kBT
C KOHCTPYRELMOHHOH cropocTei 160 v © [OHEBEMATHYECKHMM pPECCOpPHEI
TIONBEIHEAHHEM BO ETOPOH CTEIIEHH 10 IBEIIIMBAHN A,

B AF oo pesymeTaTan aHaJM2a aHANOTMYHED KOHCTPYRUMHA Kak Dasopad
BrIOpaHa KOHCTpYKIMA Temwnoeoza TOID 150, Bo ETOpOH CTIVIIEHH PECCOPHOTO
NOOBEIIHEBAHNA TPHMEH EHEL THEEMATHYEC I € PECCOPEL

PacyeroM — ompefeneHEl — CHEOVIOLIME — HApakTepHCTHEM — PECCOPHOTD
MONBEIIMEAHHA | CTYIEHH IIpH OHOpHO-pamHoH nopgeecke 131, HecTiocTe
bykcoporo w2ma © VYETOM KecTKOCTH Oykcopmix moeomgroe 1041 xHim
JKBHBANEHTHEIA [Tporub DYKCOROro yIa NpH HOMHHANMEH 0 Harpysre 0,075 m.

[IpousEegeH pacdeT MOHEEMATHYECKOrO PEecCOpHOro Iofgeelnmeanud [I-of
CTyHeHd Ha base muadparmesmsofl nHemoofomowa, wxax fGonee mpocTofl B
HITOTORNEHHH H He TpelyiLed nepefeidd KOHCTpvIUMM Tenexzw. Bo [l-oH
CTYIIEHH SKEHBANEHTHEI CTAaTHYeCKHMH nporub cocrapmn 236 Mu, DaplManeHad
yacT 0Ta KonebaHui Ky20ea Ha mHeemMopeccopax 1,03 [ — gocTaTouHo HH2KAL, 49TO
MAET OCHOBAHHE OMMJATEH COOTEETCTBEHHO WIVHIIIEHHE KAK IDIABHOCTH XO0JA, TAK H
BJIar OnpHAT HEDZ VCIIOBME B €I0 CAJIOHE 10 LIVIY H BEHOparan.

[TpoeegeHo sKoHOMIMECKOe 0DocHOBAHNE paspaboTial HOBOT O TEIUIORO2A.

FACCMOTPEHE] BEOIPOCH OXPAHE] TRYHA M OKPYEARK IER Cp eIk



ABSTRACT

Feport to GW: 110p, 23 fig,, 18 tab., 19 sourcesused.

Keywords: PASSENGER. LOCOMOTIVE, HEIGHT CONTROL VALVE,
AIR-5PRING SUSPENSION, COMPRESSOE..

Propetty development (design) — passenger locomotive power 3400 KW
structural speed of 160 km/h, a spedial problem: spring suspension.

Objective: To design a passenger capacity of 3400 KW diesel structural speed of
160 kn'h wath air-spring suspension in the second stage.

In GW, according to the results of the analysis of sirnilar structures, the design
of the TEP 150 diesel locomotive was chosen as the base, pneumatic springs were
used in the second stage of spring suspension.

The calculation determined the following characteristics of spring suspension of
the first stage with the support-frame suspension of the TEM. The stiffhess of the
axle box unit, taking into account the stiffness of the axle boxes, 1s 1041 kKN/m
Equivalent deflection o fasxle box unit with a rated load of 0,075 m.

The calculation of the pneumatic spring suspension of the second stage on the
basis of the diaphragin air shell is calculated as it 1s simpler to manufacture 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 15 quite low, which gives reason to expect a
corresponding improvement in both nde smoothness and favorable conditions in its
cabin in terms of noise and vibration.

A feasibility study of developing a newlocomotive.

Consider safety and the environment.



SMICT

| Ornap aHANOT1MHHK KOHCTPYEILHA TEIIIOBOZIE. ..ot

1.1 Termmoros TELLT 0. e e e e e
1.d Temmenes TELILEY .....cvnmnemmumanmmasamssesmmms s
L3 Ternoeag TELIBN. ..o cvunnvmnnmmasnn s aras i
1.4 Termmoeos dipro KecT pen (B emrobpuTamia). ..o,
1.5 BUCHOBRIE S0 DOBTIIIOR o sivovsinis siassumsnsysasss oy i i s s s s BSva s S dsiais
2 Bubip 0CHOBHHH XapakTepHCTHE TEIIIOBOSY ..o et
2.1 MaricTpameHui nacaxupcriani Temwmoeos TEITIS0.
2.2 TexmHiyHI BUMOTH [0 ENEKT PHHHO IePefat IOTYEHOCTL. ..o
2.3 Bubip pospaxyHKOBK CHJI TATH 1 IIBHOKOCTL TEIIIOBOSY ..o
2.4 BusHaYeHHA 0CHOBHHY NApaMeTpPIE TAT 0BOT0 ENEKTPOo00MagHAHHEA. ...
2.5 P0SpastyHOR MACH COCTABA ....ooviiis s e e et e e s as s et en et e e s ses s en s s e
2 5 B CEEO R S8 POB T oo e T G A e R R I AT s
3 PecopHe M gRIIIYEAHHA IPOEKTOBAHOT 0 TEIITOBOSE ..ot e e
3.1 KoHCTpyEIA 1 pO3paxyHOK METAJIEBOT0 PECOPHOI O TN OBILIVEAHHA ..................
3.2 KoHcTpyraid 1 po2paxyHOK THEEMATHYHOT 0 PECOPHOr 0 MiEIIVEAHHA .. ...
3.2.1 KoHCTpYRIILA MHEEMATHEHIE PECOP oot ee et et
3.2.2 Cxema MHEEMATHYHOIO PECOPHOT0 IHOBIIIVEAHHA. ..o e
3.2.3 BHCOTOPEr WO BOSME FITATIAH. . .oooie et e e e
3.25 Konmpecopn [TR -5, 25 11T -3,5 e
3.2.6 Po2pasyHOK MHEEMATHHHOIO PECOPHOTO MM OBIIITVEAHHA. ..o

3.2.7 PospaxyHOK BEPT MKANEH O X OpCTEOCTI madparMoeoi MHEEMOPECOpt. ...

11
19
26
29
30
30
50
53
54
59
60
61
61
63
63
72
74
76
77
81
31



3,38 HatEmer il ARCEHE. cnuasmms e s s i s e e e 0
3. 3 BHCHOBKH II0 POSMIITY. oot ettt et e e ettt e ee e O
4 ExoHOMIYHE 0DIPYHTYEAHHA MIIOMHOT O ITPOEKTY. (oot ee e O
5 0x0poHA Ipai Ta HAEKOJMIIHEOT 0 CEPETOBHIITA. ..o e 32
DRCEDEEE .o e s e e s 1D

[Tepemii BHEO PHCTAHIE IREEPET ..o e e e e ee e ene e ene e nee e 109






















































































































































































































































85

ne g — cobigapTicTe basoBOro TEIUIOBOSA, TPH.,

ACY — abimeieHHA (@HICKeHHA) cobipaprTocti Das2o0BOro TENJIOEO23a WHACT 0K
KOHCTPYKTHEHIX 3MH, IPOBEIEHHX E HIM B IpOLUeci IPOEKTYBAHHA HOBOTO
TENJIOB02a 1 pospobl CHE2AE JAHHA, TPH. |

i — KAMEMICTE po2p00HMME KOMITIEKCHOT 0 QHIDIOMHOr O ITPOEKTY, H0JL

¥ mMIIOMHOMY I[IPOEKTI EBMKOHAHI HAcTYIHI SMIHH B KOHCTPYEIND DaszoBoro
TEILJIOB03a:

4) ZamiHa TATOBOIO OBHMIVHA IOCTIHHOTO CTPYMY, D) 2anMiHA TATOBOTO pENVETOPA, E)
TIOJUITIIEHH A METANIOEMHOCTI BiSKA TA HEM OPeCcopeH JacTHH.

SmiHy cobieaprocti AC MOMXHA EHSHAYHTH 00 $OpMyI

.ﬂ'.'gj =C':gg = Um,
ne (g, Cryr— cobiBapTicTE meraneH, 1 CENAJANEHME ONHHHIE, 1[0 BEOOATECA Ta

BHITVYEHO — BIAIIOE THO.

AC;=400-500=-100T1. rpH.

B pesyneraTi KOHCTRPYKIILHHHE pospobox  cobieapTicTe Da2oBOro TEILIOEOZA
saeHImMTECA Ha 100 1. rpH.
3 BpaxyBaHHAM BCIX KOHCTPVMIIHHEY po2pobox IpH KOMILIEKCHOMY IO EKT YEaHH

coDiBApPTiCTE HOBOT O TEILTOB02A CKIATE

Cy=42100-100 =42000 1. rpH.

[Tpu perrabemeHocTi p PHPODHMITEA Ha 230l piEHOMY 6%, npubyTox Ha ofgHH

TEIIIOEODE CEIAIE

I = Gy %op /100,

ne %op — BiACOTOK perTabeneHocTt go cobigaprocTi



a6

ITe = 42000 - 6 /100=2520,00 1. rpH.,

[1ina pupobHUIITEA HOBOT O T EINIOE02A CKIATE

q.u = C.! + J!pm
£, = 42000+ 2520,00 =44520,00 1. rps.

[Topgarox Ha gopaHy eapTicTe ([1B)

IHE =1, - %IIAB /100,
ne %o/IA5 — [TopaTox Ha OofaHy BapTicTe, %o

TITE = 44520,00 - 20/ 100 =8904 1. rpH.,

Lina mpopasky (Bl CKHA)

.=H.+ IIB,
7, =44520,00 + 8904 = 5342400 1. rpH.

¥ rabioani 4.2 npHEefeHa MANMEKYIALA cODIBAPTOCTI CIIPOEKTOBAHOrO TEMJIOEO2a,
pPO2paxoEaHa EBIMIOEOHO A0 CTPYVETYPH EMTpPAT Ha 2aeomi-BHpobHmiy basoeoro

TEILIOEO23



Tabmmra 4.2 - Kamexynaria cobieapTocTi CIpoeKT 0EAHOTO TEINOED3a

a7

MNe H o,

- HafiMeHyEaHHA BUTHAT e %
1 | CHpoBHHA 1 MaTEpiamd 3006,00 03
2 |Hanmedabpumats 1 ronmerTviod  BHpobH, oo -

SAKYIIOEVHOTE 25200,00

3 |Ilamieo Ta eHeprid HA TEXHOJIOTIYH] 11 336,00 0,38
4 | 3BopoTHI BINXODH (Bl THIMAK TECA) 165,00 0.4
5 | OcHoena 2apobitTHa nata eupobmion: pobiTHIKE 3066,00 7.3
6 | Joparxoea z:apobiTHA mmara 336,00 0.8
7 | EmMHME cOIlATEEHE EHECOK 546,00 1.3
¢ |BurpaTH Ha PEMOHT i EKCILTYATALiK 00nagHaHHA 3570,00 8,5
O | 3arameHoEHpODHHY BHTPATH 193200 | 4,6
10 | Brparu eig bpaxy 4200 0,1
11 | Ixun espobHES BUTPATH 210,00 0.5
12 | BupobHma cobipapTicTe 3935400 | 937
13 | A mpaiHiCTPAaTHEH EHTPATH 2226,00 5.3
14 | BurpaTti Ha 30y 420,00 1,0
15 |IloeHa cobEApTICTE 42000,00 | 100
16 |I[IpubyTox 2520,00 i

17 | Liza epobEMITES (OIIT) 44520,00 -

18 |T10B 8904,00 20
19 | BimmyckHa OiHA 5342400 -

4 2 BusmadyenHa HessbuT0BOCT] BHPODHHIITEA

SMIHHI BMTPATH Ha OfHH BHPLA (35,), 1 IOCT (HH EMTPATH HA PINHHHA BHITYCE [ Syam ).

YMOEHO — SMIHHI EMTPATH HA 0JHH EHpi0 BHIHAYATECA 110 QopMy

3m= 3.-1'E+ 3.!0.~:+ 3m+ 31:«:-.! + 3,.!’.," ag Dn:-.'! * D:? B}EQ




88
3w =3906,00+25200,00+336,00+3066,00+336,00+546,00+0,7-3570,00=35589,00

T.I'PH.,
ne 3, —BHTPATH HA CHPOEMHY 1 MATepiaind,
Jpox — BHTPATH HA HanibEdabpHraTH 1 KOMIJIEKTVIOW EHpoDH, 1110 SaKYTIOEVIOTE,
e —BHT PATH HA ITAMHEO | EHEPI1H HA T EXHOJOTYH LI,
Gwxs Jy — EIIIOEIJHO OCHOBHA 1 [ofaTkoea 2apobiTHA nnmarta BHpobHM9X
poDITHHIE,
O — EMMHWA COLANEHHA BHEC 0K,
EVE(C — BUTPaTH Ha PEMOHT 1 EKCILTYATAn 00IaqHAHEA.

[TocTifiHl BUTPATH Ha PIMHHA BHITYCK BHIHAYACTECA 110 QOpMyII

Fnim=(Co =3 Ay,
Fnrem = (42000 - 35835,00) 10 =61110 T.rpa/pE,

ne Ay — piuHME BHITYCK BHpoby.

[Tobymoepa rpadixa bessburroeocti eupobmTEa (pHC. 4.1) EMKOHVETBCA TAKHM
yiHOM. Ha oci opgMHAT BIFIATAKTECA EUTPATH (BHPYHRI ), HA ocl abcIpic — BHIIVCK
Bupobie B 1T, [ToTiM HA OCl OPIMHAT BiFNAJAEMO BETHUHHY Jweay Dif TOWH Ay Ha
oci abcuuc BIgMIATAEMO OPOMHATY, PIEHY IOBHIA coDiEapToCTi piMHOIO EMITYCEY
(L), — TouKa 5.

C,=4, C,
C,=10 - 42000 = 420000, 1. rpm.

Yepes TOMMH Jyaqe 1 5 OPOBOIHMO IPAMY, AKa Eifobpakac sanexHicTe cobieapTocTi
piuHOI IpOrpamMi Eif pIMHOTO BHIIVCKY NPOOVEIL B HATYPATEHOMY BHPAKEHHI
Co=RAy). Jam eif Towa A, BiMKIafacMo op HHATY, pieHy of'emy mpopawie 5, -

TOYKA A
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B, THc. rpH. [ l
a50000 | BEEpTCTe
w0000 | T FRoROA
~e~-F £33 BMTEOEBICTE
350000 — -

——-TloCTIFE BHTPATH
300000 —

250000 ‘ [‘A

| /z
7z
200000 | SomHa s

150000 VA

Fa
100000 v

20000 ’

Brrpar (BHPyHKH)

0

0 2 4 i 8 10 A, .
Brrryck supobiE

Pucynox 4.1 - I'padix go caruerHa b exsbur xoeocTi BUpobHULTES

Bp=ﬂu ."'q}'.-
E,=44520,00 - 10 =445200 1. rpH.

3'eHABIITH M0YaTOK KOOPIHHAT 2 TOYKOH A, 0T PHMYEMO 2ANEKHICTE pIHOTO 0h'eny
MPOJaKE B KIBKOCTI NpofjaHus BHpobie 5y = {Ay). Touxa neperuHy npammz 3
BiIOBIfAE piYHOMY EHIOYCEY Ay, IOpH  4KOMy EADYBaeTECA  [OCATHEHHA
bes20uTKOBOCTI BMPOOHMIITEA | pEA 2 IO IYEIN].

-"qﬁ,w =3awm !(H{e_ ‘FHJ:-
Ae=061110/(44520,00 - 35889,00) =7,08 =& .
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4.3 B H3HAYEHHA eKOHOMIYHOT 0 e QEKTY Bi BP0 DHMITEA HOBHMX T EIUIOEOAE

PillleHHA Opo JOUUIEHICTE CTEOPEHHA HOBOI TEXHIKHM [PHAMAETBECA HA OCHOE
PO2PAXVHEY EK0HOMIYHOT 0 ederTy.

PospaxyHoK eKoHOMYHOrO eQEKTY Bifl EIPORAEKEHHA HOBOI'O BHPODY BHKOHYETECA
TIOPIEHAHO 12 SaniHK BEAHHM iM EHpoDOM aHANOMYHOr0 NPHISHAYEHHA. SHIDE EHHA [TPH
IBOMY BHTPAT ¥V CHOKHBAYA XApakTepHIye KOHKYPEHTOCIPOMOKHICTE HOBOTO
eHpoby Ha pHHKAX 20¥TY.

B ymopax pHHKOBOI EKOHOMIKH, KOJH IHIIPHEMCT EA € CAMOCTIHHMM I'0CIIO0 OAP CERIM
cyh'exTOM, OLIHKA EKOHOMIYHOIO ederTy 4K MOPHCHOID PEIVIETATY B TPOLLIOBOMY
EBHPa EHHI 2[iH CHIO €TECA 0KPEMO A EMpoDHEKA 1 CIIOKHEaYA HOBOI IO Iy,

Yucrui npubyTok v BHpobHMEKA MOXe DYTH po2paxoBaHii 1o dopnym

E,=P-Cy-H,,
ne F — BHpYHIA BiYl peamsami Tpoayeani B -0My poLi, T.TPH.,

%y — cobiBapTiCTE PIMHOT 0 BHITYCKY TEILUIOEOAE B I-0MY poui, T.IPH.,
M, — saranmbHa cyMa NOJATKIB | BEMIUIAT 2 bana”coporo mpubyTEY B -0MY poli, T.IPH.

B emmiwmmy Fy BH2HAYA €MD TT0 G opnayIm

Pr=I, Ar=1IL A
ne Ij;, —IiHa peamisami BHpo0y ¥ f-0My poIj, TPHANT.

I7,=(0,995...0,997) I,
I7,=0,996 - 53424,00 = 53210,30 7. rpH.,

ne A, — obcar peamzami y $-omy pori, T, (4 = Ay = 10);
Cr=Ca - 4,
Cy=42000,00 - 10=420000T. rpu.,

ne A, — obcar BMITYCKY B f-0MY pOLL, LLT.

Fy=5321030 - 10 =532103,4 1. rpH.
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Bemiwma M, 2aramHa cyMa IDOJaTKE 1 EMIDIAT 2 Dama”coeoro mpHOVTEY,

EH3HAYA ETECA TAK

Hy=(I14Bp +1I5) Aps,

ne 1145y — parTiyHa pemmiHAa [[11B Ha oguH expid, rpw.

TIAB; =1, 16,
TTEs = 53210,30 / 6= 8868,38 T.rpHAT

ILJIE —IopaToK Ha OOJAHY BapTicTh, TPH.,
Hupg — DaKTHYHA BENHYMHA MOPATEY Ha IpubyToK Ha oguH Bupib, mpu %/,=19%,

TpPH.

Hypp =g - YeHyg £ 100,
Hgs=2341,92 - 19/ 100 = 444,96 1. rpH.,

ne [y — faKTHYHa BeMMYMHA NpHOYTEY Ha ogud Bupih, T.IpH.,

Iy =1, - L, - II15y,
I =53210,30 - 42000 - 8868,38 = 2341,92, 1. rpH.
Hy=(88658,38 +444.96) 10= 9313349 1. rpH.
E,=1532103,04 —420000 - 93133,49 = 18969,55 1. rpH.

4 4 BHCHOBEH

[TpoEeneH! TEXHIKO-EKOHOMIYH] PO2PAXVHIM 10K ST OOLINEHICTE CTEOpPEHHA
T4 EKCIUTYATAUl CIOpOeKTOBAHOTO TEMVOBO2a. DB emrmida w@mcToro npubyTey v
eHpobHIA IpH piuHoMy BHOYCEy 10 mor/pix ckamapge 18969 55 TrpH. Be2sbuTHOE CTE

EHpODHHMIITEA HOCATAETECA IIPH BHITYCKY & LIIT/PIK.
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5 QXOPOHATTPALI THABK OJIMIIIHBOI'O CEPEIOB MIIA

5] 3aranbHi MHTAHHA OXOPOHH Ip alfi

OxopoHa npam — g CHCTEMA 2aK0HOJAEMME aKTIE, COLNANEHO-EKOHO MYHI,
OpraHisali eI, TEXHIYHHE, TINEHIMHEE | JIKYBAJEHO -MPOPINAKTHYHHE AX0ME 1
zacobie, mp sabesmewyioTe Desmery, 3s0epexeHHA 3IM0pPOB'A 1 MPALEIJATHICTE
JHOMHH B NPOLIEC ITpatli.

[TopHicTH) OesmedHME 1 HEUDMUMEMX VMOE IIpalil He ICHYE 3aBJaHHA
OXOpPOHH IIpall — YEECTH A0 MIHIMYMY BIpOTifHICTE NOpasd abo saxeoprBaHHA
pobiTHMKA 2 oOpgHO4YacHMM zafemedeHHAMM  KoMoOpTy, T4  MAKCHMATEHOL
P ORYETHEHOCTL TIPalii.

HebesnewHmm BHpoOHMSMM YMHHHEOM HA@MEBAFETECA TakMA EBHpoDHICMA
YHHHHE, Oi4 AK0r0 Ha pobiTHHEA B IEEHIX YMOBAX HABOJMTE [0 TPaEMH abo iHIDro
PAIITOEOT 0, PLEKOr0 IOrPIIEHHA 2A0POE'A.

IlrMpmiedM BHPODHMYMMM HHMHHMKOM HAsHBAFTECA TakMi EBHpODHIMHEA
YHHHHE, 14 AKOr0 Ha pobiTHHKA B IEBHIH YMOEAY HABOJHTE [0 2aXBOpHEAHHA abo
N0 SHITKEHHA [IPal 3 JaTHOCTL.

Srigao K3nll Yepainn, Ha poboydony micii MarTe OyTH cTEOper Heobs:dmwi
YMOEM Ipani. PosrmdHeMo 0xXopoHY Ipami mid pobodoro Mcld JOKOMOTHEHOL
bpuragu. Jna exazadoro pobodoro micud EHpPoDHMY YMOEH XapakKTepHIyHOTBCA
HAABHICTH) [edrii HeDesmewHHx | UndMEHE BHpoOHMDm MHHIGE [15], 41
IpHEENeH] B Tabmam 5. 1.

Tabmana 5.1 — Hxipmie: 1 Hebesneds EMpobHES SHHEHKH

[ pmie 1 HebesmedHl

: Ixepena 1% BHHHKHEHHA
EHpODHNY YHHHHKH

1 2
BimoineHHAa BI HOPM TEMIIEPATYPH IIOEITPRA,
- . ElTH 0 CH 01 EOJIOTOCTI, {HT EHCHEHOCT1
HecnpHATHMEN MiKpOKIIMAT ) :
TEIJIOBOT0  BHIPOMHKOBAaHHA, IIBHAKOCTI
DYV IOETPA

[Tpmna o OCEITIEHHA, i3 KITIEKICTE,

HenmocTarHa oCEITIEHICTE X
POSTAIVEAaHHA, DOTVEHICTE




03
[IpopoexenHsa Tabmmm 5.1

1 2
[TapiHHA MOE'A23aHe 2 ETPATOK PIBHOBArH NpH
B emmira IEH I CTE pyEY TP 00T EHH IIoisgon CTPLTIOYH I

MEPEKIAME 1 KPHEHE QULAHOK J0pOoTrd
[TamiuHA 2 BHCOTH (BHIAJAHHA 2 KabiHH

Bucora . .y :
MAITHHICTa Yepes BXITHL JBepl)
EnexrpomarsiTHe Aupmai 1 mwadH eNeKTpOoVCTATEYEAaHHA, IIVIET
EMITN OMIHIOBAHH A MAIIMHCTa
Crarmm enexrpuia HII.[HI(H‘l mwadH ENEKTPOYCTATEYBaHHA, IIVIET
MAITHHICTA
Aupmd 1 madH eneKTPOyCT ATKYEAHHA, IYIET
ENerTpHyHIEA CTpyM MAIMMHICTA, ENEKTPHYHI MAIMHH, CHCTEMA
OCBITJIEHHA

AH2eNE-TEHEPAT 0, KOMIIPECOp, ENEKTPHYH
MAIIMHYE,  [HEEMATHYHE  YCTATKyBaHHA,
KOHIMIIOHEPH, LIyM, 1[0 BHHHKAE [IPH Pyl
oizma

AW 3eE-TEHEPAT 0p, KOMIIPECOp, ENEKTPHYHI
MAITHHH,  [HEEMATHYHE  YCTaTKyBaHHA,
KOHMIIOHEpH, BEibpamid, 10 BHHMKAE IIPH
nycl Doisma

i 2ee-TeHEpPaT 0p, KOMIIPECOp, EJEKTPHYHI
[ mEl PEHOEHHH MAIIMHH, CTPYMONPHAMAY, IHEEMATHYHE
YCTATKYBAHHA, KOH M 0HEPH

[Tyma

B ibpamia

52. ITapamerp u De3mexH npaig

5.2.1. 3aramrHa KOMIIOHOBKA

KoHCTpyiIlida  COPOEKTOBAaHOTO — JIOKOMOTHER — sabemmedye  Desmexy
JIOKOMOTHEHHME DpHrag i #asmcT Bl O UFHENRE 1 HebedeyHu® BHpoDHMDX
YHHHHIKIE, I1[0 BHHHKAK TE HA JIOKOMOTHEL.

Kabiga ManmHicTa POSTALNEAaHA HA JIOKOMOTHEL TAKMM YMHOM, L0 3 HEf
2aDesnedyeTbCAd XOPOLIMA OTJIA MALIHICT OM 1 HOT 0 ITOMIMHIEOM, L0 SHAX0 JHTECA
B IIOJNONEHH]I CHIOAYM 1 CTOAYH, LULDNY pPyxy, CHTHAJIE, a TaKoX BHIHMICTE
MALTHICTOM 1 HOMO IOMYHHKOM B IOJOXEHHI CTOAYM BATOHIE IIPH IMOIsm Oo

CTAHINH.
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KoHcTpyrania noroMOTHEA fabedmedye spyuHMEA | DesmedHHE [OocTyn [0

ATPEraTie 1 MEXAHI3MIE, IIPH HOT 0 EKCILTYATAI] 1 TEXHIYHOMY 00 CIIyT OBYEAHHI .

5.2.2. JIeepi, M OHIEKH, TOPYHHL 1 CEOOH

PosTamryeaHHa 1 KOHCTPYHIIA BROHHE OBepeH KaDiHH MAIDHICTA 1 Ky20Ea
zabesnedye BIMEHHA #BXI 1 BHXI 2 JOKOMOTHEA. JSOBHIIMEI EXIOHI  [OEEpt
BIMKPHEAKTECA BCEpemMHY Tambypa. Pydiai 20BHINMHIX EXITHHX [OEEPEH MAKTE
SAMKHYTHH KOHTYR. DHcoTa oTBOPY BXIJHHH OpepeH — 1/8Unm, LDMPHHA OTEOPY
530vm1. Ha nmoxoMOTHEL € IMOHDKRH | IOPYYHI N4 MSAOMY 00 EXiOHIX OREped i
npoTHpaHHAd Joboeoi 4acTHHM, HIEHI MTHOEKKHM BCTAHOBJIEHI B KPAHHBOMY
HMHEOMY [TOJIOM EHHI STiIHO YMOE! BIIMCYEAHHA JIOKOMOTHEA B rabapHT py:umieoro
cioany. Kpox mpHi®oxk mo eHcoTi ckmapae 400wmma, nmiprHa mpuHLEor 300nm
JHaMETP MTOPYHHA O I oMY Ha JOKOMOTHE CENagac 30Mm. 3a20p MK DOpYIHEM 1

KW30BOM JIOKOMOTHEA CEIATAE S0

5.2.3. [Tpuctpoi cUrHAM2ai 1 3B'I9KY

[TpoexToRAHME  JIOMOMOTHE  ODNAHAHMH & OpHCTPOAMHE — AETOMAT HYHOL
MOKOMOTHEHOI curHamzami (AJICH) ¥ xabiml Manmmicra BCTAHORIEH! NPHTANH
AETOCTOINA 2 MPHCTPOAMH KOHTPOJEO IMIEHOCTI ManmHicTa (YKBM) 1 xoHTpOmO
IIEH AKO0CTL pyxy noizga (APC).

Y wabiHl ManmHicTa TAKOX BCTAHOBJNEHA pafiocTaHid, mp s:abesnewye
SB'420K MI¥ MAIMHICTOM 1 [0isgoBMM pucrieTdepon. [IyimeT  yIpaBmHHA
PAi0CT AHIN] BCTAHORJIEHHH TAKHMM SMHOM, 1110 MAIIMHICT MOMXE EECTH [IEpEr0BOPH 2
ceoro pobodoro micua. Takox JOKOMOTHE 00NAfHAHMA #[ROMA 2EYKOBHMEH
CHTHANMEHMMH OPHCTPOAME — TifoHAamE 1 cBHCTKanH. Ha xoxHIA moboBild 9acT HE
BCTAHOBNEHMHA TIQOH 1 CEBHCTOK.

Ha obox nobopm: d9acTHHAX NOKOMOTHEY ECTAHOBJIEHI NPOEKEKTOR 1 OE4

CHTHAMEH] Oydeprl mxTapi.

5.24 IamemieH! 1 YOApHO -TATOEL TPHCTRO]
Y KOHCTpYRIN JIOKOMOTHBa HepenbadeHa HAgEHICTE ABTOMATHHHOIO 1

PYUHOT O TaNeMa. JIOKOMOTHE MAc TAKOXE JOMNOMDEHE TAaJEMO 1 CHCTEMY apapiiHo-
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EKCTPEHOT 0 TANEMYEAHHA, AETOMATHYHI TANEMA 2a0esIe VIO TE SYIHHEY N0is0a IpH

pos'egHanHi abo obpHEl rasEMIEHOI MAricTpam 1 BIFPHTTI KpaHY EKCTPEHOIO
TANEMYEAHHA (CTOI-KpaHa ).
JlokoMoTHE o0NagHaHMA APTOSYENHHM IIPHCTPOEM THIOA CA-3, Ha AKH

ECTAHORIEHHHA pyYHIEA pOSHiMHEA BAK JIb AET 024EHOT 0 IPHCTRO.

5.2.5 Byvoru besmers go ¥abiHH MAalnDiHicTa

FPosmipy :abiHM MANTMHICTA | POSMIIIEHHA VCTATKYEAHHA POSPAXUBLHU HA
OOHOYACHY IIPHCYTHICTE TPeROX o0cClb ManmHicTa, DOMMHHMEA & MAIMHICTA 1
MAITHHICTA-{HCTRPYETOpa. ¥ Kabiml obmapgHanm pobow micug: 2 npaeoro boxy mna
MANMHICTA, 2 JIBOTO — 14 IIOMIYHHEA MAIDMHICTA. ¥ Kabigl © cCHTIHHA 14
MAITHHI CTA-1HCTRYET Opa.

K abixa manniHicTa, Mae Tar posMipH:

a) BifcTaHe B 2amHeoi CTiHKM MADIHM 00 BepTHFANMEHOI IUIONMHH 2agHBOL
CTIHKH NIYJIETA YIIPAEIHHEA, SBEepHEHO] 10 MAlmHIcTa ckoafgae 1 200nmg

0) BigcTaHE Big migord go cTem ckmapac 2300nmr

E) BIJICTAHE MUK KPiCIIOM MANDHICTa 1 bigHoK cTiHKoK ckiagae 300w,

I') IMPHHA IPOX0ME MUK CHOIHHAM KpiciIa MAIIIHICTA B KPAaHHEOMY 2ATHE OMY
TIOJNIOK EHHL 1 DIYHMM Kpaen ITyJETa YIPAEmMHHEA ckafnae 300nmr.

Kabina mae cxmHHA, unp 2abesnedye BHMMICTE KOMI Pyxy 1 CHIHAME,
CYCIMHIX KOMH Ta pyxomoro cknapy. Jloboei eikHa kabiHM MANmMHICTA MAKTE
besmeuyHe mompyeaHHA, MexaHiyHo minHe ckno o JCTY [OCT 31187:2018.
Bepsxua xporea Jobor EikHA sHAXOMMTECA HA BifcTadl 1800nm Big piBHA MINMIOTH,
HIXHA KpoMEa Ha BifcTadi 1050nme

Jloboei BikHa 0bnapgHAHO CRKIIOOWHMCHMEAME 1 cknoobirpieadanm. Jna i
BIKOH ¥aDiHM MAIMHICTa BHKOPHCTOBYETECA Demeune saraproeade cxno no JOTY
[MOCT 31187:2018. Ilepepg bBiuHMMH EikHAMH KabiHH ECTAHOEBJEHI IOBOPOTHI
2armobiKH IOMTKH 12 2arapToBaHOro CKNa. 30BHI KabiHM mMannmicta 2 Doy

MAIITHHICTA 1 TOMYHHKA BCTAHOBIIEH] I2EPKANA 0T Iy 01y,
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5.2.6. 3HarH Desners, MapKyBaHHd 1 2abapeieHHA

Ha noxoM0oTHEL € Ha CTYTIHI IONEpEeNEYBANEHT HATH CH:

“3abopoHACTECA KOPHCTYEATHMCA EIOKPHTHM BOTHeM — Ha KpPHIBGEX
AKYMYIIAT OPHMX Ei OCIIE,

“EnexrpuyHa Hampyra® — Ha KPHLEAY KOJNEKTOPHME JEOKE 1 HAa OCTOEL
MOMOMKHME MAIMMH, HA [BEpd¥ 1 LMTAX alaparHHE Kamep, obropomxyBaHHIE
[IOEAr OHHOTO VCTATEVBAaHHA 1 I[AHEI [IYIBETa VIPaBMHHA, [0 HE MAKTE
BIOKYEAHHA B JMAHITHTAY YIPABMHHA CTRYMOIPHAMAYA,

S0BHIIIHE | BHYTPIIIHE KOMpHEe 0QophIeHHA BHKOHAHE BifoeigHo go JCTY
7232:2011. Komeopoee odopMIeHHA arperaTie, 1[0 BIUMEBAKTE HAa Desmery mpari,
eignoeifgae [CO 3864, Ha nobomid YacTHHi JOKOMOTHEA € KOHTPAcTHI CMYTH,

HaHeCcEeH! QITyopeciiio Y00 eMAIUT0 Mapkd AC-554.
53. lNireHiyHi map aMeTpH

5.3.1. EproHomMiuHa ¥aparTepHCTHEA KabiHH MalnHicTa

OCHOBHI OpraHH VIPaBMHHA PyHOM JOKOMOTHEA EBCTAHORIEHI Ha IIVIIETI
YIIPARNHHA B IPaBEld 9acTHHI KabiHH MaumiHicra. Popma 1 KOHCTpVEIILA OWIETA
YIIPARNHHA, POSMIIEHHA OPraHiE YIPaEmHHA, 3acobie eigobpakeHHA 1HQOpMALii
sabesneuyioTe ceofogy pyEy BEpHHIX 1| HIDKHIY KHINEOK MalmHIicTa. OpraHH
YIIPARNHHA Ha IWIETI POSTAIOEaH Ha BHcoTi 900Mn i 0T H.

PykxoATiM KOHTPOJNEpPa MAIMMHICTA 1 PEBEPCY POSTALIOEAHI AMEA EIJ
MalmHicTa. KpaH MAMHICTa 1 KPaH JOMOMINHOIO TAMEMA ECTAHOEJIEHD 2 IIPABOrD
boky nwmkTa yopaemaHd. HafbumeIn BadomEel OpUIAgH — [HIEMOKOCTEMIp,
JOKOMOTHEHME CEITI0dOp, MAHOMETPH MAricTpasl, anMIEpMETPH 1 BOJBTMETRH
CHJIOBOI YCTAHOEKM 1 ENEKTPOABHIVHIE pOSTAIlOBaHI B ONTHMANEHIA 20H
1HPOPMALIAHOT 0 1I0J1A PoO0=0ro MICIA MAIMHEICTA. K picia MAanmMHICTa 1 TOMYHHKA
MAITMHICTA SKOPCTKO [IPHKPIILIEH] [0 IMgIorH  KabiHd, a cH[iHHA @ Kpicen
obepraroTeca Ha 360° pgoBKONA EepTHRAMEHOL ocl 12 abesmedeHHAM dikcamii B
pobogony monokerH!. Kpicia MarwTe CTIHKY, CHOIHHA, CIIHHEY 1 0K THHEH, 110

BATFH JAM TRCA.
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5.3.2. Mirpoxmmar e kabilg ManmecTa
Kabiga mannmicta obmagHana yoraHoBKan® d obirpiey eeHTHILAni. Taxox
E KabiHi € YCTAHOEKA KOH JHII OHYEAHH A II0BITPA.
KoedimieHT Temnonepegadl TEMNoisomani xabiHH ManmHicTa gopieHie 2,25
Brim K) Nikpormmar B kabilgl MaNmHICTa OpH 2aKpHTHE BIKHAY 1| [JBEpAM

BANIIIOE] JA€ SHAYEHHAM, IPHEEIeHMM B Tabmin 5. 2.

Tabmana 5.2 — [TapaMeTpl MIKPOKIMATY B KabiHi MAITTHHICTA.

Tenmepatypa Tenmeparypa Bimcice U_IBH,U;RJ'CTL
MOBKOJHIIHEOT O : o 3 e A PYEY MOBITRA,
y noeiTPA B Kabin BOJIOT1CTE %o
TIOELTPA /T
Eipg+10 oo +33°C (24 °C 30...70% mo 0,4 mic

5.3.3. 3acoby oceiTneHHA KabiHKM MAIDMHICTa

Kabiga mManmmicta oblAagHAHA CEITHIEHHEAMH SATANMEHOTO OCEITIEHHA, 4K
2aDeseYyIOTE OCBITIEHICTE HA PiEHI IVIBTA YVIPARMHEA 25 I Y [IYNETI MAIIIMHICTa
BCTAHORIEHO MifICEIMYBAHHA IPHIAN0B0l HaHem. Mg OCEITNEHHA IIEHIKOCTEMipa
Ha pobogony MCIH MAIIDMHICTA BCTAHORIEHHH CEITHIBHME MICIEEOID OCEITIIEHHA,
110 2abesnedye oceiTaeHIcTE 10 I 2 HOT 0 [IJIABHHM peryI0BaHHAM O0 | Jm

Ha pobogomy wicoi DOMIMHMKA MAIMHICTA EBCTAHOEJIEHMH CEIT HITEHHE
MICIIEEOI0 OCEITJEHHA, L0 2abesmedye oceitneHicTe 10 2 HOrO IIMABHHMM
PErVIHOEAHHAM, AJ11 0CEITJIIEHHA [IIAHINETA MAPIINYTY 1 IIYTHIX [ 0KYMEHTIE.

CEITHIEHHKH B KabiHl MAIIMHICTA BECTAHOBJEH TAk, {00 mpamui 1 eigbuTH#
BiYl MEEpKANEHME II0BEpX 0Hb CEITJIOBHH IIOTiK JAMI HE IIOTPAIUIAE B 04 MAIID{HICTA i
HOr'0 IIOMIYHHEA TPH VIPABIHHE] JOKOMOTHEOM B ITOJIOM EHHI CH A 1 CTOAYH.

Pieenr oceitneHocTi B Tambypi kabimy mae Dy Ha mignos He MeHIe 5 J, a
Ha BENTHMANBHIA ITOBEpXHL, Ha BHCOTi 1 M Big mignord — 20, 30mmc KpiMm Toro, B
IMX IPHMIIEHHAY 2aCTOCOBYHOTE IIEPEHOCH! CEITHIEHHMKM 2 HalpyTOK HE BHIIE

42 B sminHoro cTpymMy abo Hepume 110 B nocTidHOT 0 CT pyny.
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5.34. Dxepena uryny 1 2acoby o bopoTehi 3 nrymom B kabil MAIIMHICTA
OCHOEHMMH [EEpeiani LMYy Ha JIOKOMOTHEI € CHIOBA YCTaHOBKA,
KOMIIPEecop, eNeKTPHYHI MAIMHH, MHEEMATHYHE YCTATKYBAaHHA 1 KOHOHUIIOHEp, a
TAKOM IOYVM, [0 BHHMKAE I Yac pyxy JOKOMOTHEA. & KOHCTPYRELL Mabinu
MANMHICcTa NepepbadeHa nrymoizonamia. Jleept, BiKHA, MICUA BBefeHHA B KabiHy
Tpybonpoeoie, KADEME PETENEHO VIMEHEH! 2 METOH 3SMEHIIEHHA MOMJMEOCT
[IPOHMKHEHHA IIIVMIE 2 BHCOKOBOJIETHOI KamepH i goemuna [16]. Fieml sEvKOEOrO

THCKY B KabiHi MAlHIcTa IPHEENEH B Tabmam 5.3

Tabmina 5.3 — PieH #ByK0BOT 0 THCKY E KADiHl MAIIMHICTA.

UKTAEHI CMYyTH 32
CPETHE 0T € OMET PHH- 315 63 | 125 | 250 | 500 | 1000f 20001 4000] 8000
HHMH YaCcTOTan, [ 11
Pieni 2EYKOBOTO
THCI{F:IEE

99 | 91 | &3 | 77 | 753 | 70 | 68 | 66 4

Kabiga  MaImMHICTA  BIJOKPEMIEHA  EiJf] BHCOKOBOJIETHOI  KAMEpH
SEVKOI20JIOKY0K Ieperopomoi. JaHa Neperopofra CHJAJAETBCA 1% CTANEBOrD
nepdopoOBAHOT 0 APKYINA SAMETOBUIH 2 X IMM 1 IOYMOIZ0JLANAHOIO0 MATepiany. Sk
IIVMOL2OJLAIIAHEE =~ MAaTepian  2acTOCOBAHMH  IMHONNACT  [EepII0pEB{HIJIOEHH
enacTHaHEA [[XB -7 v IoegHAHHL 2 KANIPOHOBOK THAHKHHOK BT-4.

BHsHATMMO SBVKOISOIIOHYY 2SJATHICTE Ieperopogkd (gb) mo HacTyImHIH
(hopny:

R=R. +10lgc,,

ne R., — SEYKOi20JE0H0YA 2MATHICTE CTANEEOL O APKYILIA,
g, - KOEDILIIEHT SBYKOMOTTHMHAHHA SEYKO130I0I0Y0T0 MaT epiany (Tabmaa
5.4).
R, =201g(m  f)-47.5
ne m — MOBEpXHERA LIJEHICTE CTiHKH, KT/M (g CTANEBR0ro apKyila
SAFTOBLIHM 1M m=7 8 i),

{ — CPEMHEOT EOMETPHYHA YACT 0Ta OKTABHOI CMYTH, [11.
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OCHMJIEIH  TOEM[MHA  CTANEBOrO  apEyIla [EpEropomas 1 mnm, TO
m=7,8 1
PesyIETaTH pospadyHKIE SE0gHMO B Tabimiigo 5.5

Tabminag 54 — KoediliedTH SEYKONOTTHMHAHHA JEVK0120JI0HY0T 0 MAT EPLAITY.

YacroTra oKTaEHOi YacToTH 7, [ 11 125 250 a0nn

SHAYFHHA 0,31 0,55 0,82

Tabmina 5.5 — SEVKOIZ0JI0KYA 2JATHICTE NEPETOPONEH B PIHHE HaCTOTax

OKTABHOI CMYTH.

HacToTa 0KTaEHOI HacToTH fI 1L 125 250 a00
SEVEO1 30/ YA SOATHICTE 7.10 1570 1346
TIEPET Op O, Ob

Bucropox: [leperopomea MUK BHCOKOBOJETHOK KamMepow 1 KabiHO®
MAIITTHICTa MAE J0CHTE BHCOKY JEVHEO120JI0KYY 2JaTHICTE.

C epegHEOKBAMPATHYH] 2Ha4eHHA BibponpHckoper: & Ha pobodomy nici
JIOKOMOTHEHOI DpHragi He NepeEHIVIOTE OONVCTHMMH 2HadeH: g (JCTY [NOCT

32216:2016) (1ab. 5.6).

Tabmina 5.6 — HomycTuni sHadgeHHA Bib ponpUcKopeHE

C epegHED Ie0METPHEH] TonycTHM SHAYEHHA @, M-C™
HACTOTH 1/3 OKTAEHHX Y BEPTHKAIEH OMY ¥ T OpH20HTANEH OMY
eyt /i T HAIPAM Harpa
1 2 3
1 0,63 0,23
1,25 0,56 0,23
1,6 0,5 0,23
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[Tpopoesxenna tabmanl 5.6

1 2 3
2 0,45 0,23
2,3 0.4 0,28
3,15 0,38 0,36
4 0,32 0,45
S 0,32 0,58
6,3 0,32 0,71
3 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
315 0,63 0,45
40 0,71 0,5

Ha noxomMoTHE! BCTAHOBJIEHO PECOpPHE IMABIIIYVEAHHA. Kpiciaa MalmmHicTa 1
MIOMIYHHKA BHKOHAHI 2 JKOPCTHOK CTIHKOK 1 MAKMMH CHOHHAMH., TaKkox €
FRLILE IVIEE

3 kabinl MAIMHCTa JIOKOMOTHEA POSTAIIOEAHA IR (a g 20epiraHyd ogary 1
pams Posmip madi: eucota 1200 v, noiprHa 450 i, rombusa 300 v Tarxox €
madKa aa 20epiraHHa anTedrd 3 HabopoM MEeJHMAMEHTIE NV HafaHHA NEpIni o
JHKAPCEKOI HONoMOrH. Ha JOKOMOTHEL BCTAHOBJNEHHH XOJOTUIEHHE g 30epiraHHa
[IPOOVETIE XapdyBaHHA JIOKOMOTHEHOL Dpuragd enpdctio 10 o JloxoMOTHE TaKox

OCHAIEHHHA YMHEAIEHHKOM 1 YHITasoM [17].
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5.3.5. 3aXHCT B[ eNEKTPOMATHITHOT O T10JIA
TesmivHi 2acobM  2AXHCTY Bif ENEKTPOMATHITHOTO II0JI4 23acHOEAHI Ha
BHKOPHCTAHHI AEHIN BiI2EpKATIEHHA 1 II0TJIMHAHHA EHEprii BHNPOMIHFOBAHHA 3
IIEK METOKH Ha JIOKOMOTHEL ZACTOCOBVHOTE 2ASEMIEHHA | EKpaHyBaHHA KabiH
MAITHHICTA, YCTATKYBAHHA BCTAHOBJEHOTO DesmocepepHeo B KabiH MAIMHICTA i

I QEAT OHHOT 0 YCTATKYEAHHA.
54 INomexsa Deznexa

[lp HEs;amoORIMEHOMY CTAHI JIOKOMOTHEA MOEJMBE BHHMKHEHHA ITOMERI.
OCHOEHHMH [IpHYHMHAMH I[IOXKEE € BEKHBAHHA I[JABKMX BCTABOK, 10 He
KAmbpyoTEcd 1 “EY4KME® B ENEKTPHYHMY JIAHIOTAY [A0NOMUEHMIE MAlmMH 1
OCBITJIEHHA, HE2aNOBUIEHHH CTAaH alapariB 2adicTy, 1200140ii, HECIPaEBHICTE
AKYMYILAT OPHI barapes, NEPEEAHTAY EHHA OpoTIE 1 IPHIATIE
ENEKTPOVCTATKYEAHHA, INJEHINEHE ICKPIHHA B KOJEKTOPHO-LITKOEOMY AalapaTi
ENEKTPHYHHY MAIMH YHACHOOK NMOTpIeHHd Kowyrami. Jhod meeigami BMHHEIIO1
NOEEK] HAa JOKOMOTHEL B KOMHOMY BaroHi € BOTHETACHMKH. B Iinomy noxexHa

besmera HAa MOKOMOTHEL EiMIoEi gac EuMoram [ OCT 12.1.004-91.
55. OxopoHa HABKOJHIIHEOT 0 € ep eJ0BHILA

OpHMM 2 BREKIMBI YMHHMIE B 2a33MCTi JOBKAJUIA € YCYHEHHA LIYMIE, 110
CTEOPHIOTECA JEMIYHAMH. OCHNEKM LIyM EBif poboTH JNOKOMOTHEA 3pOCTAE
NPONOPUIAHO HEeTEepTid Mipl MIBHOKOCTI PyEy, LUE € OJHHM 2 HaHBIKJHMBIIIIL
ICEEPEN HEeTaTHEHOI [Oii Ha poEkouma. ToMy pospobra TEXHIYHEN pIIeHE II0
SHIGEEHHK IIYMY € [VEE BRKIMBOKN A7 pospobHMME BHCOKOLIBHRICHOTO
py=oMoro cknangy. HapgaHHa moKoMOTHEY SOCKOHATIINDE aepofHHAMIYHHE KOHTYPIE
CIIPHATHME SHIDK €HHIO0 HE JIMINE piBEHA LIYMY, ajlel 0I0py pyxy.

O CHOBHHMM [TEepenoM 2abpyoHeHHa aTvocdepl npd poboTi py=oMOoro cEIAgy
£ BIIPalEOBaH] TavH JIOKOMOTHEA. 3 BiNNPAllEOBAHHY TaAB BHALMIOTECA 97-08%
TOKCHYHHME pPEH0EHH BiJl SaraibHOI iX enicii 1[0 Sa/IIA TECA 2-3% CKIIANATE Fasl

KAPTEPLE 1 BHIIAPH ATHEA.
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OCHOEHA yEara IIpH [OPOEKTYEAHHI  JIOKOMOTHEA  CIIPAMOBAHO HA

ENOCKOHANIEHHA MPOLECY TOPIHHA [MAMMBA B UWHHAPAX 2 METOH VIBOPEHHA B HHX
MOEIHEOr0 MIHIMYMY LI [UMEHE BIgZoME. [IpH HAREHIIHHA TEMIIEpaTypl OpOLIECY
einbyvEAETECA HalDIMEIR eMicid OKCHIE a20TY, a iX TOKCHYHICTE npubimizsHo B 10
pasiE IMEPEBHMINYE TOKCHYHICTE OKMOIY BYTJEH. ToMy IIOBMINEHHA MIpH
CTHCKYEAHHA 1 BXXHBAHHA HAIYVEY CIPHYUHAE 3DIMEINEHHA BHFH Y OKCHIIE a20Ty. ¥
SB'A9KY 2 UMM B IEPLIY Hepry po2pobiioTecd 2AX0MH, HANPABJIEH] HA CKOPOYEHHA
BHFKHAY MOH2EAMH OKCHIE a20Ty, AK B YacTHHI KOHCTPVEUL, Tak 1 BigHOCHO
HAJNERHO eKCIDTyaTami JNOoKOMOTHEA. [cToTHO sHiIDEye ob'eM oxCHOIE  asoTy
PELUPKYILAIA EBiIIpalEOBAaHHE Traxe, ToDTO YACTKOBMH Hampam iX pasom 2
YEPrOBOK [OPLIEN TOprdYoi cyminn B IponHApH. [lpa  peumprymani 173
BiIPalEOBAHKE [A2E BTRHY SHHEVETECA BHALIEHHA OKCHIE a30TY.

Tarxox pgna smMeHIneHHA 2abpyaHEHHA DOBKUILIA BC1 KAPTEPH 1 {HIM MICIA, JE
MOMIHMEE IPOTIMAHHA, VIIIEHIO HTECA.

And SMEHINEHHA [MMHOCTI JH2EME 2acTOCOEAH1 CIEMMANEHI ITPOTHIHMHL
mpHcamad no namea. Jopaeansda 0,5% OpHcafok, SHICKVIOTE eMICiK0 cail Ha 50-
00%. B mpouec ercruryartamii JoKOMOTHEA BigbyeacTkcd 2abpyOHEHHA IOERIIULL
METANEEHM IHMJOM E PESVIBTATI IHTEHCHEHOI'O CTHPAHHA YAEVHHHME TaNEMIEHHX
Konopor., TomMy Ha JIOKOMOTHE! 2acTOCOBYVHITECA HOJIOMEM 2 KOMIIOSMINHAHHH

MATepiaie. [18]
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6 LIUB LIIbHHH 3433CT

¥ Zaxort "Tlpo ueimeHy obopory YipaiHM" EHIHAYAKTECA SATANbHI OCHOBH
[TuetmeHoi obopoHH YEpaiHd, M9 CKIAJAKTE INPHIHAYEHHA IHMEJEHOL obopoHH,
CHCTEMY i MoDyooEH, pOSIOBCHTKEHHA 2AX0MEB UHEUIEHOL 0D0pOoHH Ha TEepHTOpRii
Yipaind, sapmaHHA L[, ¥epiEHHITEO | OpraHH YIPaRNHHA IHEJEHOK o0bopoHOH
[TueimeHa obopoHa YipaiHH € OepiKaBHOK CHCTEMOK) OpraHiB VIIPARMHHA CHI Ta
2acobie, CTEOpPEHHX 4 OpTaHizamii Ta zabesIedeHHA 2AXHCTY HACENEHHA EIfI
HACI B HASEMYAHHWY CHTYAINH TEXHOIEHHOT0, EKOJIOTIMHOTO, IIPHPORSHOIO Ta
B CEKOEOT 0 ZaparTepy. [ 18]

K oxeH MAa€ Ipaeo HAa 3Ja3MCT CBOTO MMTTA 1 2[0P0OE'd BiYl HACH B aEapif,
KAaTacTpod, IOKeX, CTHHIHHME JI 1| Ha BUMOI'Y TAapaHTii sabesrnedeHHd peam sammi
meoro npaea By Kabiery MimicTpie YipaiHd, MIHICTEPCTE 1 (HIDME LEHTPANEHHK
OPraHiE EHKOHABYOI BIAH, MiCLEEHE EpKAaEHHE a qMIHI CTPALiH, OpraHiB MiCIIEBOT 0
CAMOBPANYEAHHA, KEPIEHHIITEA [T IIPHEMCTE, YCTAHOE 1 OPTaHiZAIiHa HESAJEHHO Bl
fopM ENACHOCT] 1 I AIOPATKYEAHHA.

Aepxapa AK TapadT LEOT0 [IpaEa CTEOPHE CHCTEMY UHEUEHOL obopoHH, Aka
MAE Ha CBOIH MET1 23AXHCT HACENEHHA Ei ] HEDEsMeyHIx HA G MIE apapi 1 kaTacTpod
TEXHOI EHHOT0, EKOJIOTIYHOr0, IPHPOOHOrO 1 BIACEKOBOT 0 XapaKT epy.

K oxHa momHHa ¥ BHIIAMKAY apapii, KaTacTpod CTHXIAHKK JIL IOBMHHA YMITH
2AXMCTHTH cebe, CBOK CIMI0 1 HAJAaTH NONOMOTY TAKHM, 1D II0CTPAK JAE.

HeobsxigHocTi OBOTO BHMATAE CAME EMTTA, Halla [iACHICTE. Haywkopo-
TEXHIYHHEA IIPOTpec SHa4yHo 20UIBIME MOXIMBOCTI BHpODHMITEA, aNe MNpHHIC 2
coDOKH TEXHOIEHHY 1 EKONOrYHY Hebeslexy g JEOMMHM 1 HABKOJMIIHEOIO
CEPENOEHINA. DUMEUNCTE PETiOHIE [EpHKAEH IIAJAKTE IiJ] BIUME HeDesmeuHms
IPHPOTHUE ABMIN. OT 4oMy KOXHHE 2 Hac BHHeH pAobpe #HaTH 1 yMITH 14
s0epekeHHA 2M0POE'A1 KHTTA.

[Tporarom micromapga 2012 poxy B YEpaiHi 2apeccTPpoEaHo 6 HAMSEHYAHHHY
CHTyauii. BimgmoeigHo po MepsaBHoro KEMAcHGIKATOpA HAMSBMYAHHHE CHTYallid
(HC) BOHH pofMIOQUDUDECA HA: TEXHOI EHHOT 0 XAPAKTENY - 5, COLMANMEHOI0 XaparT epy

— 1, IpHPOIHOT 0 XAPAKT Y - HEMAE.
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BHAacmMIoK UMY HAMSEHYAHHNE CHTVAIIH faruHw 11 ocb Ta nocrpakpgana 3
ocoba (2 HHMx | gUTHEKA).

3a maciarabanid HagsEHYaiHl CHTYaIl posTofIIUmcd Ha. MICIIEBOTO PIBHA -
2, ob'exToBOr0 PIEHA - 4.

Kimsdere HC v smicromam 2013 poxy mopieHAHO 2 jmicromapgom 2012 p
sveHnmnacd Ha 7 1,5% (21 HC v mictomap 2011 p.), TAKOE SMEHIIMIACE KUK CTE
zarubimix Ta noct pakpams B HC Ba 59,3% ta 96% eigmoeigHO.

¥ mictomam 2012 pory sapeecTpoBaHo HaMMeHITY Kk cTe HC | sarubomix 1
nocTpakpans B HC v imicronam 2a nepiop crnocrepexede 1997 - 2012 pome.

[TopiBHAHO 2 MONEPEIHIM MCAIEM Ha 54% sMeHUmNIAcAd MeKcTeE HC Ta Ha
05% - KUBKICTE MNOCTPRXTAJIZ B HHX JIOOEH, [POTE KUEKICTE sarubmog
sbimenmnaca Ha 57% (v xoerHi B 13 HC 2arunyno 7 ocib ta 59 - mocrpakgano).

¥ TepHTOplaEHOMY pospid B Jmictonami 2013 porxy zapeectpoeado 2 HC vy
Houenridi obmacri, no oguid HC cranoca v Jeeiecei#, JIyranceri, PiEHEH CEIH
Ta Yeprackk# obmerax. B peruri periorie HC He BHHMIANO

Habimenry mmercTe sarubmoz msapeecrpoeado B HoHempr# obmacri, ge
pHAcH oK 2 HC, nop'42aHMy 12 NOXEXEH vV IPHBATHOMY EHTJIOBOMY DYIHHKY Ta
HEIIRA CHEM BHITAMFOM II1 [T 493 ¢ HESaKOHHOT 0 BHRoDyTIY EYT1IDI saruuyio 6 ocib.

[Ile 5 ocihb sarMHEYI0 Ta 2 - DOCTPAK A0 EHACK 0K JOp0MHEO-TRAHCIIOPTH of
mmpur o nobmmisy . Oporobid Jleeieceri obmacti.

¥ micronam 2013 poxy BuHmII0 5 HC TEXHOreHHOIO XapaxTepy, ad
posrmopinero Ha: 1| HC Ha tpancnopri;, 3 HC yHacmpox noxex ta exbysxe, 1 HC
VHA CJIL 0K aBapif Ha CHCTeMAX HTTe2alesneyeHH A

3a macumrabansi I Hag@EHYaiHl cHTVamii BigHecedo go micueeoro (1 HC) ta
ob'exrororo (4 HC) pieniE.

Bracmpox HC TexHOr eHHOr 0 XapakTepy, 10 cTamicd v Joictonan 2012 poy,
2arHHWI0 & ocih (2 Hx | guTHHEA) Ta 2 0cobH mocTpask mamo.

[TopiEHAHO 2 MOBTHEM IIOTOYHOIO POKY MUEKICTE HAZEMYARHIE CHTVAIH
TEXHOIEHHOIO XapakTepy SMeHImnacd Ha 375%, KIEKCTE NOCTPREFAND

speHNmnacd Ha 71 4%, a MIEKICTE 2Aarubino: geno 20imenmaiace.
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(JCHOBHMMH 2aBJAHHAMH [[HBUTEHOI 0bopoHH €

- TONEPEKEHHA BHHHKHEHHA HAMPEMYAHHMH CHTValll TEXHOTEHHOr O
HAPAKTEPY 1 NPOBENEHHA SAX0ME L0A0 *MEHINEHHA 20MTHIE 1 BTPaT ¥ pa:d aeapif,
KaracTpod, EMOYHIE, BEMMKHE IOKEN | CTHXIAHI JIMX,

- OIOEILEHHA HACENEHHA [P0 Jarpogy 1 EHHMKHEHHA HaMBHYARHI CHTVaIliH
B MHPHHH 1 BIACEKOEMH dYac 1 IIOCTiHHEe 1HQOpMYyBaHHA HOro IIpO HAABHY
obCTaHOBKY,

3a¥MCT HACENEHHA Bi HACHME aeapid, KartacTpod, BEMHMEHE IIOKEE,
CTHXIHHME JHX 1 BiJ] 2aCTOCYBaHHA 2acobie mopasd,

- Opra”izanmid EKHUTTesabesrnedyeHHA HaAceNeHHA I Yac aeapid, martactpod,
CTHXIHHME JMX 1 ¥ BIHCEKOBHH Hac,

- Opra’iz;AImd 1 MPOBedEHHA PATVBANEHHE 1 1HIDM HEEIATHIXE pobiT B
DA OHAY JOEA 1 0CEPEaR YPaKeHH,

- CTBOPEHHA CHCTEM AHAMYY | NPOrHOSYBAaHHA, VIPABJIHHA, CIIOBILIEHHA 1
UB'A%KY, CIOCTEpPEEEHHA 1 KOHTPOUIO 323 pPafiOaKTHEHHM, XIMIYHHM 1
DarTepionoriyHMM 2apaEKEeHHAM, IMOTPHMKA X B TOTOBHOCTI [0 IIOCTIHHOTO
QVHII OHYEAHHA B HA UEMYAHHEN CHT YAl A MEPHOTO 1 BIHCEKOBOT 0 Hacy,

- IiArOTOEKA 1 IEPEMiIroTOEKA KEpiEHOID CEJIAAY UHEIMEHOL obopoHM, i
OPrafie VIPAaRHHHA 1 CHI, HABYAHHA HACENEHHA YMHHK 2acTOCOBYEATH 2acobu
IHIME IVAJEH OO SAXHCTY 1 JIATH B HATSBHYAHHA Y CHTYal o [18]

FPosrmanemo spasor opradizami cucrensi [0 cy9acHOro IIpOMHCIOBOTO
ITi I PHEMCTEA.

[TupimeHa obDopoHAa  Opradi2oBVETECA 23 T EPHTOplANEHO-BHPODHIDIM
npHHIEIoM. e ofHadae, no Bol if 2aX0OM NNAHVIOTECA 1 MPOBONATECA HEpes
BiOMCTEA T4 VCTAHOEH, A BiAKTE EMPODOHMYO0l TA TOCIIONAP CRIOMK AiAJEHI CTH.

[ToEHY BIIOBIJANEHICTE 23 OPraHizariio 1 crad cucrens L]0 ob'exra Hece
KEPIEHHE IONPHEMCTER. BiH I II0pA QKOBYETE CA BiJIIOE] JHMM II0CA JOEHM ocoban,
MiHICTEPCTEAM, ¥ EEEHH AKOT 0 SHAXOOUTECA gaHMi ob'exT.

Ana sabesrnedeHHA BHKOHAHHA #2a¥0fiE IMEUMEHOI obopomm Ha ob'exTi

CTEOPHITECA mrTab ta crypxbu O, od opraHi2oEyIOTE 1 OpOBOmATE poboTy Ha
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OCHOEL pilleHE HadameHHKA [[O ob'exra. Kpim Toro, CTEOPHETBECA ERAKVALHHA

KOMICIA.

FPobory mmraby O o4domoe HagameHMK IoTafy, BiH € SaCTYIIHHEOM
HAYAJMEHHKA LHEUIEHOI o0DopoHM ob'exkTa 1| HECe MOBHY EBIIOBIJANBHICTE 2a
EHKOHAHHA IT0KJAJEHIE HA IUTab 3aBJaHE.

Ha epemomMy OpOMHCIOBOMY IIiIIPHEMCTEL CTEOPEHI HACTYIIHL CITyx DI
OIOBII[EHHA 1 3B'A3KY, NPOTHPAMAAHOT0 1 IPOTHXIMYHOIO SAXNHCTY, MEIHUHA,

ABAPIHHO0-T EXHIYHA, [P OTHIIONK EXXHIH, 0X0pOHH I'pOMA ACEKOT 0 Imopamey.[19]

ImmeigyaeHe 3apaHHA. BapianT 1

B H2HAYHMTH MEX] 20H pVHHVEAHE, 4K YTEOPHTECT BHACINOK BHOYVEY mapie
BermHy. - EMHICTE 3 GensusomM V= 1100 M 3amoBHeHA Ha: o = 60%.

SmicT DeHmHy B maponombHomy cramt b = 3%. Bigcrade go ob'exry v o=
250m BHsHauMTH HAUIMIKOEHHE THCK B 20HI posTauryeaHHd ob'exra. 3pobutH
BHCHOEKH {00 20HH PYHHYEBAHE, B AKY IOTRAUEe 0b'exrT.

IaKcimamEHHA Ha UIAIOEHA THCK QpPOHTY VOAPHO! XEMJI BHSHAYAKTE 2a
NONOMOT0K pmiarpanel. Jnd peoro HeobxipgHO EBHYHAWMTH Macy DeHsuHY, SHH
SHAXOMTECA B Maponom bHoMy cTaH].

BusHauaenmo ob'em, B AxoMy fHaxomuTecA DeHsHH B maponopibHOMY cTadi B
PESEPEYAPL:

Vo=V Veac
Vagy=1100 - 60-1100/100=440 0

Pozpaxyenmo macy DeHIMHY, SMH SHAXOOWTECA B naponomibHomy craHi, 2

OTJIANY HA 4acTky DeHsMHY B maponom bHoMy cTaH]:
Oses=Vap o /100
Qeae=440 - 0,75 - 3/100=09

ne p=0,75T/AC - MIMERICTE GeHIuHY |

33 OONOMOT 0K PHCYHEY EHSHAYMMMO MAKCHMATEHO MOMIMEMA HA UIHIITKOEHA
THCK B paiiort ob'exra, o ckmapgae, 27 ¥1a.

33 OOIOMOTOK OOEiTHMIA MOXHA 2p0oDHTH EHCHOEBOK, 10 00'€KT IoTpaIUIge go
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30HH CEPEefHIX pyHHYBaHE (HamwipHH# THCE 30 - 20 x]a) 1o ZaparTepHsvIoTECA
CHIEHMMM 1 CEpegHIMM pVAHVEAHHAMH OVOEBENE 1 CIOPYA, OCEITA MICHEEHX 1
EOTHHUILEEHY 2AEAJIE, CYILEHHE JaBATNE.

31 ECEOT'0 BHIIE CKA2AHOTO MOMEHA 3pobHTH BHCHOEOK, 1110 HE YHAHHA 2aX0[iE

O v cdepl 2as0icTy HACENEHHA, TEpHT0piH 1 0D 'exTie rocnogaproeadsd (O Moxe
IIPHUIBECTH [0 TPAridHHE PEeSYIETATIE.  JI0 OEH AKM HE SHAKTE, 1[0 pobuta B HC

HeDararo IAHCIE SAMHMIIHMTHCA B KHEHE 1 BpATYEATH JORpeHMX in o gef. K oxen

KEPIEHHE, AHHA & HadaneHuioM [[O, 20008 '42amii sHaTH 11 2axogu. HasHarow ix,

EiH Hapakac Ha Hebesnery cebe 1 Jromed qoEpeH HOMY [EepKaB0 Ha EMIAM0K

HC. Tlpepcraenena euie 2aroH [18] mpo 1O noeHicTio Bigobpakae BMMOTH
IIp e ARNIEHE TIPH NPOBENEHH] 2aX0E ¥ chepl Sa33MCTY HACEIEHHA, TEPHTORIHA Ta

00'eEKTIE rOCIO AP FOBAHHA |
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BHCHOBKH

[TpoBiBIIM OIJHAQ A&HANOMYHMX KOHCTPYRULH [ACEEMPCEIME  TEILNIOBOZE
MO¥HA 2poDHTH BHCHOBOK 1[0 DINEINCTE TEIUIOBOZAE BHKOHVHOTECA 3 EJIEKTPHYUHOH
NEPENAYEH) [IOTYEHOCT1 SMHHO-TIOCTIHHOTO CTPYMY, OJHOCEKIIHHHMH 2 OCEOEOH
KAPAKTEPHCTHEOW Jp-3p [[OTYEHICTE OMIENT TARM TENNOBOZE CENajac Dimissmn
3000-4500 xBrT.

Posrmanyeum moHCTpyRUil Temwnoeoz: TEIT 150 yxeameHo  piineHHA
CTEOPHTH HOBHH NACTKHPCEIMHA TENI0E0S Ha Horo Dasl 2 HOBMM TAT OEMM JBMI VHOM
B AKOMY D¥IE 2aCT OCYHOTECA CYHACHI 120JIALIIAH] MATepian.

PospastyHiconM BHIHAYEH] HACTYIHI XApaKTEPHCTHEM PECOPHOTO I EIIIYEAHHA
[ cTymeHi mpH onopHo-pamHol mpeicol TEX HomBameHa EopcTKICTE NPYEMH
450 kH/e Hoporricte OyeCOBOTO EVENA 2 YPaXyBaHHAM SKOPCTEOCTL OyKCOBIMX
TIOBi B (EKBIEANEHTHA KopeTKcTe) 1041 kH/M ExsipanenTani nporus Gyxcoeoro
EV2JIA IIPH HOMIHAIEH OMY HagaHTaxeHH 0,075 M.

ExeipaneHTHHH npordH [l-oro CTYIEHA pecopHOTO INJEILIYVEAHHA [IpH
METANEBOMY IMpeimyeadHi 0,117 w, ycbOro JOKOMOTHEA I[OpH METAJEBOMY
mEinryeaHa — 0,184 m

[TpyXHHM PECOPHOr0 MIJEIIIYVEAHHA PO2PaxoBaHi HA EWTPHEAJICTE. JalacH
MIITHOCT 10 ILMHHHOCTI 1 BTOMH A0 BCiX IpykHH Dimeine 1. B emimHH BIacHMX
YACT 0T BEPTHRAJEHHY KOJMEAHE MokoMoTHEA 1,151 228 ',

3pobneHo po2paxyHOK IHEEMATHHHOIO0 PECOPHOrO IMifEinryeanHHAa Il-oro
cTymeHd Ha basl madparMoeoi mHeMoo00M0HKH, K DIMEIT TPOCTHE ¥ BHT 0T OBJIEHHI 1
AKA HE EMMArac nepepobrd xoHcTpyradi Eizka. B Il-oMy crymieHl eKEiBANeHTHHH
CTATHYHHHA [OPOrHH CKNAE 236 MM, IapliaikHa HacToTa KOJMEaHE Ky20Ba Ha
mHeeMopecopax 1,03 ' — mocHTE HHZBRA, L0 JAE MIJICTAEY OMKYEATH EBiJIIOEJHO
TIOKPALEHHA AK IIJIAEHOCTI X0y, TAK 1 YMOEH B HOT0 CAJIOHI IT0 LIIyMY Ta Bibpaman

[TpoEeneH TEXHIKO-EKOHOMIYH] POSPAXYHIH II0KA 2AMH JOJEHICTE CTEOPEHHA
Ta EKCIIYATAIlll CIIPOEKTOBAHOTO TEMVNEOZA. POSIVIAHYTH NHTAHHA OXOPOHH IIpat

Td HAEKOJHIIHEBEOT 0 CERETOEHILA Ta LIHELEHOTD SAEMCTY.
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