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IPOI'PAMA KYPCOBOI'O ITPOEKTY

KypcoBuii mpoeKT cKJIagaeTbcsi 3 JABOX €JIEMEHTIB — rpadiyHOi YaCTHUHH Ta
[OSICHIOBAJIBHOI 3aIIUCKU.

MeTta KypcoBOrO MPOEKTYBaHHS: MIATBEPAUTH YMIHHS CTyJIEHTa MPOEKTYBATH
CUCTEMY TpPAHCHOPTY TIPHAYOTO MIAMPUEMCTBA 3 BTIICHHSAM KOHKPETHHUX
TEXHOJOTIYHUX  MPOMO3MIIA  EBPUCTHYHOTO  XapakTepy  Ha  MIAIPYHTI
dbyHIaMEHTAIBHUX, 1HKEHEPHUX 1 TEOPETUYHUX 3HAHB y Tally3i po3pOOKH POIOBHIIL
KOPUCHHX KOTIJIMH Ta 1X TPaHCIIOPTYBAaHHS.

BuxinHumMu JaHMMM I8 BUKOHAaHHS KYpPCOBOTO IPOEKTYy € MaTepiaju
MPaKTHKHU, SIKY CTYJCHT IPOXOAUTh Ha TIPHUYOMY HIIMPUEMCTBI, YU JlaHi goaatka 1,
Jie HOMEp BapiaHTa BIANOBiZAa€ MOPSIIAKOBOMY HOMEPY CTYJAEHTa B JKypHali IPYIIH.
BuxigHi 1aHi peKOMEHIYEThCS MOJABATH 33 3pa3KoM, MoJaHuM Hmk4e (c. 4 1poro
BUJIAHHS).

3aBHaHHA Ha TPOEKTYyBaHHS: Ha 0a3l BUXIAHMX JAHUX PO3POOUTH CUCTEMY
Mi3€MHOTO TPAHCIOPTY SIK CYKYIHICTh B3a€MO3AJEKHHUX TEXHOJOTIYHHUX CXEM 1
3ac001B OCHOBHOTO il JJOMOMIXXHOTO BaHTa)XOIMOTOKIB, IO 3a0€3MeUyI0Th MOTOKOBY
TEXHOJIOTII0 TPAaHCHOPTYBaHHS MPH MIHIMAJIBHOMY YHCIl CTYMNEHIB Yy CXeMax
TPAHCIIOPTY.
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BUCBITJIEHHSI MATEPIAJTY B ITIOSICHIOBAJIBHIN 3AITUCIII

Po3paxyHKoBO-TIOsSICHIOBaIbHA 3amucKa BHUKOHYeTbest 3rimHo 3 CTBH3 —
2070743 —KP 2000 HI'A Vxkpainu, mo periamMeHTye BUMOTU JI0 TEKCTOBHX
JIOKYMEHTIB.

3MICT

[TomaroTe pyOpHKaIlito po3paxyHKOBO-TIOSICHIOBAJIBHOI 3alMUCKH 13 3a3HAYCHHSIM
CTOPIHOK, Ha SKUX MOYMHAETHhCS BUKIAJ po3autiB Bignosinno 1o CTBH3 — 2070743
—KP 2000HI"A Ykpainu.

BCTVII
[Tumerses BianosigHo 1o CTBH3 — 2070743 KP 2000HT'A Ykpainmu.

1. ObPOBKA BUXIITHUX JAHUX

1.1. Ocroeni napamempu ouuchux i niocomoguux pooim

3riHO 3 BUXITHUMU JAHUMH JIJISI KypCOBOTO MPOCKTYBAHHS MPUHMAIOTh OYHCHE
yCTaTKyBaHHS, BH3HAYalOTh OCHOBHI MapaMeTpu TEXHOJIOTiI BUHAMAaHHS BYTULIS:
NEePeBIpSAIOTh MEXaHi30BaHE KPIMJICHHS 3 TOYKH 30py PO3CYBHOI 3JaTHOCTI Ta
BH3HAUYAIOTh J1000BE TEXHOJOTIYHE HABAaHTAXKEHHS Ha OYMCHUN BHUOIM: TPUBAJICThH
TEXHOJIOTIYHOTO UKy 1 IIBHUAKICTH MOJAayl KOMOaiiHa; pPO3paxoBYIOTh KUIBKICTh
[IMKJIIB BUWMaHHSA BYTUUIA 3 JlaBu 3a 100y. [lpu 1mipomy HanmexuTh mependadaTv
OJTHOYACHE BIANPAIbOBYBaHHS BCIX 3aJaHUX IuTacTiB. ONUCYIOTh TEXHOJIOTIO
NPOBEIEHHS TMIArOTOBUMX BUPOOOK, BHU3HAYAIOTh B3AEMOIIO0 MIJICUCTEM Ta
oprasizaiito poOiT 3 peamizailli MPUAHATUX PIMIEHB, YISl 1[OTO BU3HAYAIOTH JIHII
OYMCHUX BUOOIB, X KIJIBKICTh 1 pO3TalllyBaHHS Ha KOXKHOMY IUIACTI IIAXTHOTO IOJI,
10 HEOOX1HO IS 3a0e3MeUYeHHs] BUPOOHNYOT MOTY)KHOCTI I1IaXTH; BU3HAYAIOTh Yac
Ha TMPOBEJICHHS POOIT 1 KUIBKICTh NPOXITHULBKUX Opuraa, HEOOXITHUX ISt
30epekeHHs JIiHIT o4rMcHUX BHUOOIB. HaBoAsSTh TEXHIUHI XapaKTEPUCTHKU MAIIWH Y
J0JIATKY JI0 MOSCHIOBAJILHOI 3alIMCKH KypcoBOro mpoekTty. [1,c. 18; 4, 9¢. 5 — 8.

1.2. Cxema niozemnoco mpauncnopmy

BukpecmnioloTh cxemy TipHHYUX BUPOOOK, 3a SIKOIO MJIAHYIOTh TPAHCIIOPTYBaHHS
KOPHCHO1 KOMaJIMHU, OPOIH, TOMOMDKHUX MaTtepiaiis, jroaei. Ha cxeMi Bka3yroTh
HANPsSMOK pyXy BaHTaxiB (puc. 1) i BUIUISIOTh THIIOBY NINSHKY. JIOBKWHH 1 KyTH
HaxXwm1y BUpOOOK HAaBOAATH y Tabm. 1 [2,c. 23].

[Ipu3HavaroTh BUAM 1 THIM TPAHCIOPTY B YCIX BHUPOOKAX Ui IMEpPEBE3CHHS
BYTUJUIsI, MOPOAM, MarepiamiB, JOJAeH 1 BUKOHAHHS JOMOMDKHUX OIepaliii, o
BIJIMOBIAAIOTh PIBHIO TEXHIYHOTO Tporpecy. Bubip 3aco0iB TpaHCHIOPTY MPOBOMASTH
Ha OCHOBI aHaJli3y HAMOUIBIN ONTHUMAaJIbHUX AaCIHEKTIB 3aCTOCYBaHHS TPAHCIOPTHUX
MaIlIMH, PO3CTABIIAIOYHN IX HA CXeMi ripHUYMX BUPOOOK (puc. 1), BUALIUBIIM HA Hil

JUTBHHYHHUN TPAHCIOPT 1 JJAHKY MaricTpajibHOTo Tpancnopty [3,c¢. 6 — 8, 33, 70 — 71,
108 — 111, 147].



[ToromxyoTh poOOTY MONOMIXKHOTO W OCHOBHOTO TpaHcmopty. BuOupaioTs
TUTOBI TEXHOJIOTIYHI CXEMU TPAHCHIOPTY B MeXaxX BHJIOOYBHUX 1 IMIJATOTOBYMX
TUISTHOK 1 3[IIACHIOIOTHh TMPUCTOCYBAaHHS THUIIOBUX CXEM JI0 YMOB PO3POOJIFOBAHOTO
MPOEKTY JJISI MAKCUMAJILHOTO BIATAJICHHS TIPHUYHUX POOIT.

BusHauaoTh THUNM NPUAMAIbHO-BIANPABHUX CTaHIlN, CXEMH PO3MIIIEHHS
aKyMyJIIOr0YuX  OyHKepiB,  TEXHOJIOTIYHI  CXEMH  HaBaHTaXyBaJIbHUX 1
IepeBaHTAXyBaJIbHUX MyHKTIB [1, 2].

1.3. Xapaxmepucmuka waxmuux 6aHmaxiconomoxia

BusHauaioTh BaHTa)KOMOTOKU BYTULIS, TOPOJU 1 TIPCHKOI MacH, sIKl WAYTh Bl
OYUCHUX 1 MIArOTOBUMX BHOOIB. TemMnu npoxoaku BUPOOOK MPUIUMAIOTh HE HIKYUMHU
BiJl IIBHJKOCTI MPOCYBaHHS JiHII OYHCHUX poOOIT (MpH IHOMY BaHTaKOMOTOKH
nopoju ckianarTh 20...40 %®in BaHTaXKOMOTOKIB BYT1LISA).

Bu3HauaoTh ~ BaHTaXOIMOTOKM  MaTepialliB,  yCTaTKyBaHHS,  JIFOJICH.
[TacaxxupornoTik BuU3HA4YaTh (PAKTUUYHUM PO3MIIICHHSIM IpaIliBHUKIB Ha poOOYMX
MICLSX CTOCOBHO CXE€MHU TIpHUYMX BUPOOOK. CKiIa/aoTh TabJIUII0 BaHTaXOMOTOKIB
(bopmy po3poOHTH) 1010 BCIX MPHUYKX BUPOOOK ab0 3BOASATH iX y Tabd. 1.

Taomung 1
XapakTepucTrKa BaHTaKOIIOTOKIB
No HaitmenyBanus Homxwuna, Kyt Haxuny| Bug Bantaxy | BanTaxonorik,
BUPOOKHU BUPOOKH M T/3M, 0Ci0
3a puc. 1
1 1-ma cxigHa nasa 180 10° BYTLILIIA, 250
oOJIagHaHHS 0,5
2 141 cxigHui  BIAKOTHHUU 1500 5%y BYTLILIIA, 250
MITPEK oOJIagHaHHS, 0,5
JIIOIH, 45 ocib
nopoja 10
3 1-i1 cxigHMIA BEHT. ITPEK 1500 5% o0aHaHHS 2
4—5 | 2- CXiOH. BEHTHIALIHHUI 1500 5% BYTLILIA, 50
mrpek (mpoxoka) nopoja 80
Marepiaim, 0,5
o0aTHaHHS 0,5
6 | Vkion 500 10° O 25 oci6
BYTLJLIIA, 550
9 MarictpanbHuit 1000 5%y nopoja 80
KOHBEEPHUH IITPEK BYT1JLIIA, 550
nopoja 80
7 BanTtaxxuuii XiTHUK 800 10° MaTepian,
oOJIaTHaHHS 10
8 JIronchbkuil X1JHUAK 800 10° JIFOTU 1200ci0
10 MarictpanbHuit 1000 5%y Marepiaim,
BEHTWJISIIHUN MITpeK 0o0aTHaHHS 10
12 ["oytoBHUI TOXMIIHIT CTBOJI 1500 10 BYTLILIA, 550
nopoja 80
13 Jomomixkamii ctBost Nel 1460 10° Marepiaim,
o0JaTHaHHS, 10
11 | Jdonomixuuii crBomx Ne2 1460 10 JEOH 1200¢i6




Puc. 1. Cxema ripHuuux BHUPOOOK 3 PO3MIIICHHS Ha HIM TPaHCIOPTHOTO
ycratkyBanHusa: 1, 2, 3, 4, 5 —minpHuuHMil Tpaucoopt; 6, 7, 8, 9, 10, 11, 12, 13 —
MaricTpaJbHUN TPAHCIIOPT



2. JUIbBHUYHUI TPAHCITOPT

Po3paxyHok 1 BHOIp TpaHCHOPTHOTO YCTaTKyBaHHS THUIIOBOI JIJISTHKU
BUKOHYIOTh JIJI1 MAKCUMAJIbHOTO BiJAJIEHHS TIPHUYHX POOIT.

2.1. Bubip ckpebrosoco kousecpa

Bubip Tumy ckpeOKOBOro KOHBEepa MPH OYMCHOMY BHUWMaHHI KOMOAHOM uu
CTPYTrOM BHKOHYIOTH 32 PO3PaXyHKOBHUM BaHT)KOIIOTOKOM, TIOBXHHOIO JIABU 1 KyTOM
HaXWJTy KOHBeepa. SIKII0 HasBHI AaHi PO BUAO0OYBHY MaIIMHY, TO 32 PO3PaXyHKOBHA
BaHTA)KOIOTIK MPUHMAaIOTh il MaKCHMMallbHy XBUJIMHHY MPOAYKTHBHICTH [1, ¢. 18; 4,
c. 166 — 181].

[Tpu ouricHOMy BUIIMaHHI KOMILIEKCAMH i arperaraMu BUOIp THUITY CKPeOKOBOTO
KOHBEEpPA HE POOIISATH, TOMY IO BiH BXOJUThH Y KOMITJIEKT TOCTAYaHHS.

[IispHICT TIPCHKOI MAacu B HACUIMII 3HAXOATH Y JOBIJAKOBIM JiTeparypi, a
MMOTOHHY Macy BaHTaXy BU3HAYAIOTH 32 (DOPMYJIOI TEOPETHUYHOI MPOIYKTHBHOCTI
yCTaHOBKH Oe3nepepBHoi il [1, ¢. 8, 15, 134, 136].

Koedimientn omopy pyxy MNOpuiiMarTh BIAMOBITHO OO0 PEKOMEHIOBAHOT
miteparypu [1, c.135 — 136].

BuKoHYIOTh TATOBHI pO3paxyHOK 1 BHU3HAYAIOTh CHWJIA TATH HABAHTAXKEHOT 1
MOPO’XKHBOT TUIOK KOHBEEPA, CTUCKAIBHE 3yCHUJUIA MPHUBOLY, MOTO MOTYXKHICTh 1
HEOOX1/IHY KIJIbKICTh JBUTYHIB.

[IpuiimMaroTh YHCIIO JABUTYHIB [IJI1 BCTAHOBJICHHS B JiaBl BIJAMOBIAHO 10

pPO3paxyHKy.

2.2. Bubip mpancnopmmnozo ycmamxy8amHs 8Y31d CAPANCEHHS 1a8U 3i UMPEeKom

VY By3nax CHpsiKeHHS CKpeOKOBOTO KOHBE€Epa JIaBU 31 CTPIYKOBUMHU KOHBEEPAMU
IITPEKY BCTAHOBIIIOIOTH CKPEOKOBHMI MepeBaHTaXyBad UM  TEJIECKOMIYHHMA
CTPIYKOBHI KOHBEEP, BUOIP SKOTO 3aJ€KUTh BiJl TEXHIYHUX XapaKTepHUCTUK [2, c. 169
— 170, 260; 4¢. 181 — 183].

VY By3nax CcHOpsOKEHHS TPaBITallliHOTO TPAHCIOPTY JaBH 3 JIOKOMOTHBHUM
BIIKOUYBaHHAM  MepeadadaroTh  aKyMyJIOO4ul — MICTKOCTI 3 JIIOKOBHUM
HABaHTa)XyBaJbHUM IyYHKTOM, MEXaHi30BaHl OyHKepH 1 HEOOXITHUI HUIIXOBHI
PO3BUTOK, IO 3abe3nedye mpuOyTTs 1 BIANPABICHHS HABAHTAXKCHHUX TMOI3MIB 3
JIOKOMOTHBOM Y TOJIOBI Toi3za [2, ¢. 44-51].

2.3. Bubip cmpiukoeo2o konseepa

Po3paxyHOK BUKOHYIOTH TIJIbKH JJIS OJJHOTO KOHBEEpA, 1HII KOHBEEPHU B JIIHIT
NpUHUMaOTh Ha OCHOBI aHami3y TrpadikiB 3aJIeKHOCTI iX JOBXKHWHHU BIJ KyTa
YCTaHOBKH, 3HAIOUH PO3PaXyHKOBUI BaHTaXKOIOTIK [2, ¢. 227 — 236].

Po3paxyHKoBUlI XBUIMHHHUI BAHTAXKOMOTIK 3HAXOJSATH BIAMOBIIHO O 3aJaHOl
3MIHHOT IPOAYKTHBHOCTI 0uucHOro Buoboro [1, c. 18].

3HaxXoAATh MIHIMANbHY IIUPUHY CTPIYKH 3a KyCKyBaTicTio. OTpumany
BEJIMYUHY OKPYTJISIOTH A0 HAaHOJIMKIOro OUIBIIOT0 3HAUYEHHS 32 CTAaHAAPTHUM PSIOM
mmpuaE cTpivky [1, c. 106].



HIBUAKICTD PyXy CTPIUKH CTOCOBHO 33JaHOTO PO3PAXyHKOBOTO BaHTAXKOMOTOKY
3HAXOJATh 13 (OPMYJIM MPUHUMAIIBHOI 3IaTHOCTI K0J1009acToi cTpiuku. [lopiBHIOIOTH
OTpUMaHe 3HAYEHHS MIBUIKOCTI CTPIYKH 3 JOMYCTHUMOIO IS TMPHHHATO! IIUPHHU
CTpiukd. SIKIIO BOHA MEHIIA BiJ] JOMYCTUMOI, TO OKPYTJISIOTh 3HAYEHHS IIBUIAKOCTI
10 HAWOMMXKYOro OUIBIIOT0 PEKOMEHJOBAHOTO 3HAYEeHHA. SIKIIO oTpuMaHa
MIBUJIKICTh O1bINA, TO MPUNMAIOTh IMIMPUHY CTPIYKM HAa OJWH KPOK OUIBIIOI 3a
CTaHJAPTHUM PSJAOM 1 BHKOHYIOTh 3aHOBO PO3PaxyHOK IIBUAKOCTI CTpiuku [1,
c. 106].

3a OTpUMaHUM 3HAUEHHSM PO3PAaXyHKOBOTO BaHTAXOMOTOKY, IIUPUHH CTPIUKH 1
il BUAKOCTI BUOMPAIOTH TUII KOHBEepa. Jlajai BUKOHYIOTh HOTO TSTOBUIM PO3paXxyHOK
[2,c. 169 — 174, 4¢c. 363 — 375].

[ToronHy Macy BaHTa)Ky BU3HA4alOTh 13 (OPMYIIU TEOPETUIHOT TPOAYKTUBHOCTI
ycraHoBku OesnepepHoi mii [1, c. 15, 109]. [loronny Macy CTpi4yKH, pPOJIHKIB
BEPXHBOT Ta HWKHBOI TiJIOK MPUHMAIOTh 32 TEXHIYHOIO XapaKTEPUCTUKOIO KOHBEEPA
BIJIIIOBITHO J10 peKoMeHA0BaHo1 jiteparypu [1, c. 109 — 110].

Koedinientn onopy pyxy, BIUIMBY HAaTsry cTpiuku C, IpUHAMAIOTh BiJIOBIIHO
710 yMOB poOOoTH KOHBeepa 1 ioro mosxunam [1,c. 110 — 111].

Cuny TSTH BEpXHBOI ¥ HWKHBOI JIAHOK, a TAKOX CTUCKAIbHE 3yCHIUIS MTPUBOLY
3HaXO/STh 32 YMOBH BCTaHOBJICHHS OJIHOI'O KOHBEEpPA Ha BCIO JOBKUHY BHUPOOKH [1,
c. 110, 113].BusHavyaroTh MiHIMaJbHHM HATAT CTPIYKHM CTOCOBHO 34YEIICHHS 1 3a
YMOBH TOBCIOJTHOTO PpO3TSATaHHS, NPUUHSIBIIM 3HAYEHHS TICOBOTO (pakTopa
BIJIMIOBITHO JI0 KOHCTPYKIIii MPUBOJY ¥ peKOMEHI0BaHO1 jiteparypu [1, c. 67 — 69,
111; 2,c. 244].

BynytoTh niarpamy HaTAriB 1 3HaXOASTH 32 HEIO MAaKCUMAaJIbHHUM HATAT CTPIYKU
[1,c. 111, 114].

BusHauaioTh CTymiHb MEpEBaHTAXCHHS KOHBEEPA 3 TOUKH 30pY MOTY>KHOCTI U
MIITHOCTI CTPIYKH, MOTIEPETHHO BCTAHOBUBIIH 3 TEXHIYHOI XapaKTEPUCTUKUA KOHBEEPA
HOTY>KHICTh MOT0 MPUBOJY 1 MIIIHICHI MOKa3HUKH cTpiuku [1, ¢. 119; 2,c. 170 — 174,
182 — 184, 220 — 223].

3HaxOoMATh JOMYCTHUMY IOBXMHY KOHBEEpa 1 BHU3HAYAIOTh YHCIIO KOHBEEPIB,
nepeadadyBaHUX IS YCTAHOBKH B 3a/aHii BupoOii [1, ¢. 119].

Jl7iss oTpUMaHOTrO 3HAYCHHS TOBXMHU KOHBEEPA 3HAXOJSATh CUIIM TATH BEPXHBOI
I HWKHBOI TUTOK, CTHUCKaJbHE 3YCWJIIS MPUBOAY, MiHIMaJbHHA HATAT CTOCOBHO
34YEIUICHHS 1 32 YMOBH MOBCIOJJHOTO PO3TATAHHSA; MOTYXHICTh MPUBOAY, MPUHHSABIIN
peasibHe 3HaYeHHS MOroHHO1 Macu ctpiukw [1, c. 119 — 120, 2. 220 — 223].

BynytoTe miarpamy HaTsTiB, 3HaXOIATh 32 HEIO 3yCHUJUIA HATSHKHOTO Oapabana i
MaKCHUMaJIbHUI HaTAT cTpivky [1, c. 112].

BuKkoHYIOTH pO3paxyHOK CTpiYKH Ha MilHicTh [1, ¢.112,120].

[HII1 KOHBEEpH B MITBHUYHUX BHPOOKAX BUOMPAIOTH 3a rpadikaMu 3ajeKHOCTI
iX JTOBXHHH BiJ KyTa YCTAaHOBKH 1 IPOAYKTUBHOCTI [2, ¢. 227 — 236].

2.4. Bubip ycmamxy8anHsl T0OKOMOMUBHO20 MPAHCNOPILY

[Ipu TpaHCHOpPTYBaHHI KOPHCHOI KOMAJIWHW JIOKOMOTHBHHM TPAHCIIOPTOM
pPO3paxyHOK HOro OKpeMO s MAUISHKH HE poOJsATh, a BUKOHYIOTh €IUHUIM
PO3PaxyHOK y PO3AiJII PO MaricTpalbHUN TPAHCIOPT.

1C



2.5. Bubip ycmamxky8anHs KanamHo20 mpancnopmy

IIpu 3acTtocyBaHHI KaHATHOTO BIJKOUYBAaHHS HEOOXIAHO BHU3HAYUTU (PYHKIIIT
BIJTKOYYBaHHS, BCTAHOBUTH THITH MMPOMI’KHOTO, BEPXHBOTO 1 HYKHBOT'O MalJaHUHUKIB,

[TpuiiMaroThCs TUIX BarOHETKH 1 00JIaIHAHHS KaHATHOTO TPAHCIIOPTY.

JlaeTbes po3paxyHKOBa CXeMa BiTKOUYBaHHs, BU3HAYAETHCS YMCIIO BarOHETOK Y
o131, BUOUPAETHCS KaHAT, BUBHAYAETHCS MOTYXKHICTh MPUBOAY 1 BUOMPAETHCS Maja
nigHIManbHa MalrHa. BuOupaeTbcs ycTaTKyBaHHS MJig MexaHizaili poOiT Ha
MaWaHIMKax, T CTPIJIOYHUX TIEPEBOIIB 1 3’ 1311B.

2.6.Bubip ycmamxysanus OinibHUYHO20 HABAHMANCYBAILHO20 NYHKMY
BubuparoTs THIIOBHIA NTEpEeBaHTAXYBAIBHUHN MyHKT [2, ¢. 51 — 54].

3. MATICTPAJILHUI TPAHCIIOPT

3.1. Koneeepruii mparncnopm

VY CTaHOBIIOIOTh CyMapHHU PO3PaXyHKOBHM BAaHTAXKOMOTIK CTOCOBHO KOKHOT
MaricTpaabHOI BUPOOKH 1 Ha WOTO OCHOBI, 3HAIOYM YKIOHH BUPOOOK (Tadm. 1), 3a
rpadikaMy  3aJ€XKHOCTI JOBKMHU KOHBEEPIB BiJl KyTa BCTAHOBJICHHA 1
MPOJAYKTUBHOCTI BUOMPAIOTH iX TUIH 1 KiIbKicTh [1, ¢. 18; 2,c. 227 — 236].

Y By3nmax TmepeBaHTaXEHHsS 3 KOHBeEpa Ha KOHBeep mepenadayaroTh
BCTAHOBJICHHS IICPEBAHTAXYBAJILHUX MPUCTPOIB [2, c. 469 — 473].

ITpu HEOOX1AHOCTI 3aCTOCOBYIOTh T1IPHUY1 OYHKEPH, MICTKICTh SIKUX BU3HAYAIOTh
BIJITIOBITHO JI0 HOPM TE€XHOJIOTIYHOIO MIPOeKTyBaHHs [2, ¢c. 75 — 77].

3.2.JloxomomusHuti mpancnopm

Po3paxyHKkoBYy JOBXKHHY BIJKOUYBaHHs, CEpeIHIM 1 KEpIBHUU YXUJIU
BH3HAYAIOTh 3a JaHUMHM Ta0JI. 11 peKoMeHI0BaHoi JiTepaTypH [1, c. 244 — 245].

Tun maxTHOrO JOKOMOTHBA MPHUIMAOTh BIAMNOBIAHO JO PEKOMEHAOBAHOT
JmiTeparypu. Tunm BaroHeTKH oOOWparOTh Ha MIJACTaBl MPAKTUKH EKCIUTyaTarlil
KOHKPETHOI IIaXTH, a TEXHIYHI JaHi 11 0epyTh i3 T0BiAKOBOI JiTepatypu [2, ¢. 317 —
321; 3.c. 72 — 73].Yucno BaroHeToK y Moi3/i 3HAXOASTh Il HAWOUIBII CKIIAHOTO
BUIIAJIKy PYIIaHHS Ha ITiIHOM MOPOXKHBOTO Moi3na [1, c. 245 — 246].

3HaxX0ATh MaCy HaBaHTAXEHOTO W MOpoKHBOTO moi3xaiB [1, c. 250]. [Tpwuiiasry
Macy HaBaHTQXEHOTO W MOPOXKHBOTO TIOi3/IiB MEPEBIPSAIOTh B YMOBAX T'aJbMyBaHHS.
[Tpu HeOOXiTHOCTI 3MEHIITYIOTh YMCIIO BaroHETOK y moi3mi [1, ¢. 246 — 251].

3HaXOMATh CUJIY TATH JJI HaBaHTAXEHOTO W MOPOXKHBOTO MOI3IIB 1 poOIATH
JaJli epeBipKy MPUHHITOTO YKClia BarOHETOK CTOCOBHO HAarpiBaHHS IBUTYHIB. [Ipu
HEOOX1THOCT1 3MEHIIYIOTh YHCJIO BaroHETOK y MOi3Mi. XapaKTepUCTHKU JIBUTYHIB,
HOpUBeIEeHUX 10 000/a KoJjieca eJIeKTpoBO3a, OepyTh 3 JOBIAKOBOI Jiteparypu [1, c.
251; 3,c. 315 — 331].

Yucno enexTpoBo3iB, OaTtapeit 1 3apsIHUX CTOJIB BHU3HAYAIOTh BIAMOBITHO O
pexoMeHo0BaHo1 Jiteparypu [1, c. 251 — 252].

3acobum  MexaHizamii  poOIT Ha  HaBaHTAXYBAJIbHHUX, OOMIHHMX 1

PO3BAaHTAXYBAJIBHUX IYHKTaX BUOUPAIOTH BIAMOBITHO 1O PEKOMEHIIOBAHOI
niteparypu [2, c. 422 — 437, 454 — 469, 485 — 504].
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4. JOTIOMIXXHUI TPAHCITOPT

[TuTanHs AOMIOMIXHOTO TPAHCHOPTY MOBUHHI OYTH PO3TISHYTI Y B3aEMO3B’ SI3KY
3 IPUUHATUMHU PIIICHHAMHU 100 OCHOBHOTO TPAHCIIOPTY.

Hns  BUpPOOOK, J€ TPUWHATO pIIICHHS BUKOPUCTOBYBATH MapajielbHO
BCTAHOBJIEHI ~ 3acO0M  JIOTIOMDKHOTO  TPaHCIOPTY, HEOOXIAHO mepeadayuTH
TUTIOPO3MIPH  yCTaTKyBaHHs (MOHOPEIbCOBI, HAAIPYHTOBI, MOHOKAaTHI JOpOTH,
camMoXxifHi ManiuHK). Bubip TpaHCmopTHUX 3aCc00IB IS IEPEBE3CHHS YCTAaTKyBaHHS,
MaTepiajiB 1 JIloJIell BUKOHYIOTh 3a TEXHIYHUMH XapaKTepucThkamu [2, ¢. 328 — 336,
504 — 543].

[TpuitMaroTh 3acO0M MAKETHO-KOHTEHHEPHO1 TOCTABKM BaHTAXIB, YCTATKyBaHHS
JUTS BAHTXHO-PO3BAHTAXKYBAIBHUX OTEPAIliii.

[TpuiimaroTh 3aco0U, BU3HAYAIOTH iX KUJIBKICTh 1 Yac JOCTABKH JIIOJICH y TIpHUY1
BUPOOKH 10 poOoumMx Micip (XapakTepHHMMH MapIIpyTaMH) Ha  Iepioj
MaKCHMaJIbHOTO BiJAJICHHS TIPHUYUX POOIT.

5. [TIPUCTBOJILHU JIBIP

BukonyeThcst BHOIp THIIOBOi TEXHOJIOTIYHOI CXEMHU IPHUCTBOJIBLHOTO IBOPY 1
BCTAHOBIIIOETHCS 11 3B'A30K 3 MNPUWHATUMH PIIEHHAMU CTOCOBHO ITiJ3€MHOTO
TPaHCIIOPTY.

JlaroThCsl CXeMU pyXy 1 MaHEBpIB MOi3/1B, BU3HAYAETHCA MPOITYCKHA 3/1aTHICTh
MPUCTBOJBHOTO JBOPY, MICTKICTh NIJISIXOBOTO PO3BHUTKY, MICTKICTh OYHKEpIB IS
BYTUUIS 1 TIOPOAH.

[IpuiimMaeTbcs ycTaTKyBaHHS JJIsi MeXaHi3alii MaHEeBpPOBHX 1 BaHTaXKHO-
PO3BaHTAXYBAIBHUX POOIT, TUCTAHIIIMHOTO KEPYBAHHS MEXaHI3MaMH, aBTOMAaTH3aIlil
1 MexaHi3a1lii 0OMiHy BarOHETOK y KIIITAX

6. OPI’AHIZALIA TPAHCIIOPTY

Bukonyerbcs maHyBaHHS pOOOTH JIOKOMOTHBHOTO 1 KOHBEEPHOTO TPAHCIIOPTY,
BiJIKOYYBaHHS 10 TOXWIMX BHpoOkax. Ckiamaerscs tadimns (popma cranmapTHa
[4]) po3MilieHHS BaroHETOK, BHU3HAYAETHCS I1X IHBEHTapHE YHCIIO. BH3HAYaeThCs
3arajJbHe YHWCJIO BAaroHETOK IS TIEPEBE3CHHS JIOJACH, CIeIiaai3oBaHuX 3aco0iB
JIOCTaBKH, HEOOX1THUX mIaxTi. CkiIagaeThes crienudikaliis OCHOBHOTO yCTaTKyBaHHS
TPaHCIIOPTY MmaxXTH. HaBomATh HOMEHKJIATYypy 1 KUIBKICTh TpPaHCIIOPTHOTO
yCTaTKyBaHHA B 3BeleHid Ta0nuimi. Po3po0msiroThCsi 3axofM IUCTIETYEPCHKOTO
KOHTPOJIFO 1 KepyBaHHS poOoTor TpaHcmopTy. [lpuwiimaeTbes —amaparypa
CUTHAaJI3aIlil, 3B’ sI3Ky, KEpYBaHHS pEMKOBUM TPAHCTIOPTOM 1 KOHBEEPHUMHU JIHISIMU.

7.OCHOBHI TEXHIKO-EKOHOMIYHI [TOKA3HNUKHA

[ITaT mpamiBHUKIB 32 KaTEropisiMU BU3HAYAETHCS METOJIOM IX PO3MIIIEHHS Ha
pobounx Mmicusax. Jlami pospaxoBytoTh mtar mnpaimiBHukiB Ha 1000 T moGoBoro
BUJIOOYTKY IIaXTH, 3arajibHl KalliTaJbHI BUTPATH Ha JULSHII TPAHCIIOPTY 1 MUTOMI —
Ha 1 T BUIOOYTKY.
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8. TEXHIKA BE3IIEKU

Po3po06sitoThCs TEXHIYHI 3aX0AU 100 0€3MEYHOr0 MEePEeBE3EHHS BAHTAXIB.
HaBomsate mpaBuia 1 3axoam Uit Oe3meyHOi eKCIulyaTalii OCHOBHOTO,
JAOMOMIKHOTO TPAHCTIOPTHOTO YCTATKyBaHHS 1 IEpeBe3eHHs Jitojeit [6 — 8].

9. IIEPEJIIK ITOCUJIAHb

HaBoasts nepenik JiTepaTypHUX BUAaHb, 0 OyJIu BUKOPHUCTaHI IIPHU HANKMCAHH]
npoekty, odopmisitoun ix BigmoBimHo g0 CTBH3 — 2070743 —KP 2000 HT'A
Ykpainu.

10. TOJIATKHU

Odopmmrotots Biamosimao 1o CTBH3 — 2070743 KP 2000 HI'A Vkpainu.
HaBoasTh TexHIUHI XapaKTepUCTUKU MAIIMH, a TAaKOX 1HIII MaTepiajad JT0BIIKOBOTO
XapakTepy.

I'PA®IYHA YACTHUHA

['padiyna yacTMHA KypCcOBOTO MPOEKTYy MOJA€Thcsi Ha apkyui ¢opmaty Al
BinnmosinHo 10 CTBH3 — 2070743 KP 2000HI'A Ykpaiau. Y Hiii TOBUHHI 3HAUTH
BiI0OpakeHHA Taki rpadiuHi MaTepiau;

— TEXHOJIOTIYHA cXeMa TPAHCTIIOPTY 3 MIEPETHHOM BY3JIiB CIIPSHKEHHS,

— TEXHOJIOTIYHA cXeMa MPUCTBOJILHOTO JIBOPY;

— crienudikaris 3aco6iB TPaHCIIOPTY U YCTaTKyBaHHS,

— Ta0MI CTPIJIOYHMX MEPEBOIIB 1 3’ 13/11B;

— yMOBHI rpadiuHi MO3HAYEHHS.

I'padiune 300pakeHHS CXEM MIA3€MHOTO TPAHCIOPTY TOBHHHE MICTUTH
BUKOHAaHI B MaciiTadl cxemu TPAHCTIOPTHUX BUPOOOK, Yy KOXHIN 3 KX YMOBHHUMH
MOo3HAUKaMU  MOKa3aTH BHAM 1 HallMEHyBaHHS THUIIB  3aCTOCOBYBAaHOTO
TPAHCIIOPTHOTO YCTaTKyBaHHS 1 npuctpoiB. I[lpuitHaTuii wmacmtad MOBUHEH
3a0e3neyyBaTy PO3MIIIEHHS 300paKeHb Ha apKYIII.

HeoOxiaHO TakoX 3a3HAUMTH: JOBXHHY 1 KyT HaxXuiay BUPOOOK, BEIMYUHH 1
HAnpsIMKM BaHTa)XOMOTOKIB, JOBXHHH pO3’1311B, paalyCH  JOBXKUHU KPUBHUX
PEHKOBHX NUISIXIB, TOJOXEHHS BCIX CTPUIOYHUX TEpPeBOMIB 1 3’i3MdiB, MiCIA
PO3MIIIEHHS 1 TUIU JOMOMDKHOTO YCTaTKyBaHHSI, PO3TalllyBaHHsS 3ac001B 3B SI3KY 1
CUTHaJi3allii, KUTBKICTh BaroHETOK, IO MOXKE€ pO3MIIIATHCA HAa BaHTAXHUX 1
MOPOKHSAKOBHX BITKaX TMPUCTBOJIBHOTO JIBOPY 1 HAaBaHTaXyBaJbHUX ITYHKTIB,
MICTKICTh OYHKEpiB, €KCIUTyaTaIliiiHy TPOAYKTHBHICTh TyHKTIB HABAHTAKCHHSI.

CxeMy TpPHUCTBOJIBHOTO IBOPY 3PYYHO 300paxXyBaTh B OiIBIIOMY MacmiTaoi,
MOKa3aTH Micls TOCAaaKA 1 BHCAIKH JIO/CH, CTOSHKH JIFOJACHKHMX BaroHETOK 1
MPOTUTIOKEKHOTO MOi37a.

MacmTabu 300pakeHb Ha KPECJICHHI, MpaBUjia BUKOHAHHS HAMKCIB, TEXHIYHUX
BUMOT 1 TaOJIHIIb, HAHECEHHS PO3MIPIB HANIEXKUTh 3A1MCHIOBAaTH BianoBiaHo 10 [OCT
2.861 — 75.300pakeHHs €JIEMEHTIB TIPHUYMX BHUPOOOK 1 CIOPYH HAaJEKHUTh
BukonyBat 3a ['OCT 2.855 — 75, 300pakeHHsI TpPaHCHOPTHUX 3ac00iB 1
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ycratkyBanHsa —3a [[OCT 2.866 — 75/lesixi ymoBHI rpadiyHi MO3HAYECHHS HABEIEHO
y NOJIaTKy 2.
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JTOJATOK 1

Tabmuma J1 1.1
Buxigai gani

- - <
: : S ) = < < 3
. ) Po3mipu ToryxHicTs BlﬂqTaHL £ = 3 ; : 5
Piunuit IHaXTHOTO TACTA. M MIXK g kg E RS ; E = = =
£ |Buaoby- 10JIsA, KM ! [JIaCTaMHU, M E . 525 §‘ 5 = = S g S
'a TOK z & g% £ x .5§ §§ =g
< E~|co|l LYE| a8l a8 EZQ
A | maxta, | 3a 3a s el 5F| S g & g a
MIHT |mpocts|mamgie-| 1 2 3 1—2 | 23 E 2 S8 | 2 2 g
TaHHAM| HSIM Z = S S 5 s
1.1 0,8 6,0 30 (| 09 10| 11 80 70 15 50 1 1 1
1.2 0,9 5,0 2,1 13| 16| 1,4 60 40 16 40 11 1 1
1.3 1,0 4,5 2,9 20| 18 | 1,7 30 50 17 60 111 1 1
1.4 1,1 4.0 1,7 10| 1,3 | 1,2 60 50 18 40 C 1 1

15 1,2 3,0 31|11 14| 09 70 45 20 200 I 2,a | 4,a

1.6 1,3 2,0 38 | 09| 11| 1,2 | 40 70 3 160 II 2,a 5,a

1.7 14 8,0 28 | 1,2 10| 11| 40 60 18 300 111 2,a | 4,06

1.8 15 8,0 25 109 | 12| 10| 40 60 7 240

1.9 1,6 5,8 19 | 15| 1,7 | 16| 40 50 15 360

110 1,7 6,0 34|12 (15| 13| 80 90 18 200 I 2,a | 6,6

111 1.8 55 26 | 19| 16| 18| 30 60 50 300 I 3 3

112 0,8 7,0 30 | 10| 11| 12| 60 50 60 400 C 3 3
1.13| 0,9 4,5 28 | 10| 0,9 | 0,7 | 100 70 16 40 I 1 1
1.14| 1,0 7,0 24 | 13| 10| 12| 45 60 18 20 II 1 1

115 11 7,8 65| 1,3 ] 10| 11 20 40 14 300 111 2,6 | 4,a

1.16| 1,2 6,0 60 | 1,2 | 14| 10 60 50 20 160

117 1,3 6,2 21 12|13 10 60 40 15 270

118, 14 7,8 36 | 10| 13| 11 50 70 6 250 II 2,a 5,a

1.19| 15 8,0 30 | 11| 10| 10 50 70 15 100 111 2,a | 4,06

1.20| 16 7,6 14 (13| 10| 15| 100 | 80 3 260

121 1,7 8,5 66 | 10| 1,2 | 1,0 | 40 70 8 160

122 18 8,0 58 | 14| 15| 13| 30 100 10 300 I 2,6 | 5,6

1.23| 1,0 7,0 25113 |11 16| 100 50 55 250 111 3 3

o(ldhjflO|([PlWwWOjO|OIN|O|[N|OIfOfO|OW | O|W|Id|dDlOOIN[O|O|D|[W([OW(OW|[N|W

124 11 7,0 30 {09 13| 11 50 40 50 300 C 3 3
1.25| 1,2 6,1 1,7 | 15| 1,7 | 1,2 70 60 16 30 I 1 1
1.26| 1,3 52 26 | 10| 12| 10 50 100 20 230 II 2,a | 6,0
127 14 5,8 35| 14| 15| 14 75 40 54 220 111 3 3
1.28| 15 2,5 19 (12| 14| 13 50 65 17 70 C 1
1.29| 1,0 6,0 30 | 10| 1,2 | 10 60 70 19 400 C 2,a 6,a
1.30| 1,8 8,0 38 | 18| 20| 16 20 90 52 190 C 3 3




Buxigai gani

Tabmums J1 1.2

- . <
% BU00Y- Hoas, KM TIactTa, M IiacTaMu, M E - E % E §‘ é = gé g é
2] o ZE|zg|zz2|28| 25|28
£ |waxan, | s | o STlER| 2| BT 25|k

MIHT |mpocts|mamin-| 1 2 3 |1=2]|23]|E% S Si6 | 2 z 5
FaHHAM| HAM Z é g < 3 L%

21 15 6,0 1,7 |1 15| 15| 14| 80 60 16 30 5 I 1 1
2.2 1,2 54 | 26 | 11| 12| 11| 60 100 | 19 | 250 3 I 2,a | 4,6
2.3 1,8 56| 35 | 16| 15| 15| 30 40 57 | 220 4 11 3 3
24 15 2,8 19 (12) 11| 13| 60 65 17 70 6 C 1 1
25 1,0 6,1 | 30| 11| 12| 11| 70 70 19 | 400 4 C 2,a | 4,a
2.6 1,8 70 | 38| 18| 17| 16| 40 90 52 190 6 C 3 3
2.7 0,8 50| 30 | 09| 10| 0,8 | 40 70 15 50 3 I 1 1
2.8 0,9 50 | 21 | 13| 15| 14| 40 40 10 40 7 I 2,a | 5,0
2.9 2,0 45 | 29 | 18| 1,8 | 1,9 | 40 50 0 60 5 I 2,a | 5,a

2.10| 15 4,0 1,7 | 14 13| 12| 80 50 18 40 8 C 1 1

211 1.2 80 | 71 | 11| 14| 12| 30 45 20 | 200 3 I 2,6 | 4,a

212 1.2 25| 38| 13| 12| 12| 60 70 3 160 4 I 2,a | 5,a

2.13| 1,0 80 | 68 | 10| 10| 1,0 | 100 | 60 18 | 300 5 I 2,6 | 4,6

2.14| 1,0 60 | 25| 09| 10| 08| 45 60 0 240 6 C 2,a | 56

2.15| 0,8 4,8 19 | 08| 07| 10| 20 50 15 | 360 7 I 2,a | 6,a

2.16| 15 3,6 14 | 14 15| 13| 60 90 18 | 200 8 I 2,a | 6,6

2.17| 2,0 556 | 20 | 19| 18| 18| 60 60 55 | 300 4 11 3 3

2.18| 1,0 6,7 | 28 | 14| 11| 12| 50 50 65 | 400 4 C 3 3

2.19| 0,9 45 | 24 1 08|09 07| 50 70 16 40 3 I 1 1

220 1,0 70 | 24 | 13| 11| 1,2 | 100 60 18 20 6 I 1 1

221 11 58 | 55 | 11| 10| 11 | 40 40 14 | 300 4 I 2,6 | 5,a

222 1.2 90 | 60 | 12| 12| 10| 30 50 2 160 5 C 2,6 | 5,6

223 1.3 62 | 21| 12| 13| 15| 100 | 40 15 | 270 6 I 2,a | 4,a

224 14 78 | 36 | 14| 13| 11| 50 70 2 250 8 I 2,a | 5,a

2.25| 15 80 | 30 | 15| 12| 13| 70 70 15 | 100 5 I 2,a | 4,6

2.26| 1.8 7,6 14 | 13| 17| 15| 50 80 3 240 7 C 2,a | 5,6

227 1.2 60 | 25| 13| 15| 16| 75 50 59 | 250 6 11 3 3

2.28| 11 70| 30| 09| 10| 11| 50 40 53 | 200 5 C 3 3

2.29| 1.2 556 | 26 | 10| 11| 1,3 | 60 70 17 100 9 I 2,a | 4,a

2.30| 15 80 | 30 | 11| 15| 13| 20 100 0 300 7 I 2,a | 5,a
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Buxigai gani

Ta6mums J1 1.3

- . <
% BU00Y- Hoas, KM TIactTa, M IiacTaMu, M E - E % E §‘ é = gé g é
2] o ZE|zg|zz2|28| 25|28
£ |waxan, | s | o STlER| 2| BT 25|k

MIHT |mpocts|mamin-| 1 2 3 |1=2]|23]|E% S Si6 | 2 z 5
FaHHAM| HAM Z é g < 3 L%

3.1 1,0 4,0 10| 10| 13| 12| 50 80 18 60 8 I 1 1
3.2 1,2 30| 30 | 11| 14| 09| 45 30 16 50 6 C 1 1
3.3 1,0 90| 70 | 09| 11| 12| 80 100 | 15 | 350 7 I 2,6 | 4,a
34 1,2 80 | 60 | 12| 10| 11| 45 20 18 | 200 8 I 2,6 | 4,6
35 1,0 80 | 20 | 09| 12| 10| 50 50 52 190 6 C 3 3
3.6 15 5,0 10| 15| 17| 16| 50 85 54 | 220 4 11 3 3
3.7 15 60 | 30| 12| 15| 13| 75 35 15 50 3 I 2,a | 4,a
3.8 1,8 50| 20 | 19| 16| 1,8 | 40 60 16 60 7 I 2,a | 4,6
3.9 1,0 70 | 30| 10| 11| 12| 55 20 0 200 3 C 2,a | 5,a

3.10f 1,0 40 | 20 | 10| 09| 0,7 | 60 95 7 150 8 I 2,a | 5,0

3.11| 1,0 70 | 20| 13| 10| 12| 60 25 55 | 300 4 I 3 3

312 1.2 50 | 20 | 10| 12| 10| 35 55 65 | 250 4 C 3 3

3.13| 15 80 | 30 | 14| 15| 13| 55 75 16 40 3 C 1 1

3.14| 1,0 70 | 20 | 13| 11| 16| 45 55 17 30 7 I 1 1

3.15| 1.2 70 | 30| 09| 13| 11| 75 45 14 | 300 4 11 2,a | 4,a

3.16| 1.2 6,0 10 15| 17| 12| 75 65 12 160 5 C 2,a | 4,6

3.17| 1,0 50| 20 | 10| 12| 10| 85 35 45 | 250 6 11 3 3

3.18| 15 50| 30 | 14| 15| 14| 55 45 58 | 300 5 C 3 3

3.19| 15 2,0 10| 12| 14| 13| 45 60 16 30 5 I 1 1

3.20f 1,0 60 | 30| 10| 12| 10| 75 77 17 60 5 I 1 1

321 1.8 80 | 80 | 18| 20| 16 | 45 90 10 | 200 6 C 2,6 | 5,a

322 1.2 60 | 70 | 12| 13| 10| 65 40 8 300 5 I 2,6 | 5,6

3.23| 1.2 70 | 30| 10| 13| 11| 55 70 15 | 170 4 C 2,a | 4,a

324 15 80 | 30 | 11| 10| 10| 75 15 16 | 200 8 I 2,a | 4,6

3.25| 15 7,0 1,0 | 1,3 | 10| 1,5 60 80 1 100 5 11 2,a | 5,a

3.26| 1,0 60 | 30| 09| 10| 11| 10 20 3 360 7 C 2,a | 5,6

3.27| 1,0 50| 20 | 13| 16| 14| 70 10 18 | 160 9 11 2,a | 4,a

3.28| 1,0 40 | 20 | 20| 1,8 | 1,7 | 45 50 10 | 300 5 I 2,a | 5,a

3.29| 1.2 50| 30 | 13| 10| 11| 15 40 20 | 180 3 I 2,a | 6,6

3.30| 1.2 50 | 30 | 12| 14| 10| 95 35 19 | 300 8 C 2,a | 6,a
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Buxigai gani

Tabmumsa J1 1.4

- . <
% BU00Y- Hoas, KM TIactTa, M IiacTaMu, M E - E % E §‘ é = gé g é
2] o ZE|zg|zz2|28| 25|28
£ |waxan, | s | o STlER| 2| BT 25|k

MIHT |mpocts|mamin-| 1 2 3 |1=2]|23]|E% S Si6 | 2 z 5
FaHHAM| HAM Z é g < 3 L%

4.1 1,0 90| 72 | 09| 10| 12| 90 65 4 55 3 I 2,6 | 5,a
4.2 1,2 84 | 65 | 13| 16| 15| 50 35 10 45 7 I 2,6 | 5,6
4.3 1,0 45 | 25 | 20| 18| 1,8 | 40 45 16 65 5 C 1 1
4.4 1,1 4,5 15| 10| 13| 13| 70 45 16 45 8 I 1 1
4.5 1,2 35| 35| 11| 14| 10| 80 30 19 | 200 3 I 2,a | 4,a
4.6 1,3 25| 35 |09| 11| 13| 50 65 2 150 4 11 2,a | 5,a
4.7 14 85 | 25 | 12| 10| 12| 50 55 19 | 300 5 C 2,a | 4,6
4.8 15 85| 25 | 09| 12| 11| 30 35 9 25 6 I 2,a | 5,0
4.9 1,6 55 15| 15| 17| 15| 50 40 14 | 350 7 I 2,a | 6,a

4.10f 1,7 65| 35| 12| 15| 14| 90 85 21 | 200 8 I 2,a | 4,6

411 1.8 56| 25 | 19| 16| 19| 40 65 49 | 300 4 C 3 3

4121 0,8 75| 35| 10| 11| 13| 70 60 57 | 350 4 I 3 3

4.13| 0,9 45 | 25 1 101| 09| 08| 110 | 65 16 45 3 I 1 1

4141 1,0 75| 25| 13| 10| 13| 55 50 17 25 6 11 1 1

4.15) 1.1 75| 55| 13| 10| 12| 30 30 15 | 300 4 C 2,6 | 4,a

416 1,2 556 | 35 | 12| 14| 11| 70 45 22 150 5 I 2,a | 6,6

4.17) 1,3 65| 25| 12| 13| 11| 70 30 16 | 250 6 I 2,a | 4,a

4.18| 14 75| 35| 10| 13| 12| 60 60 0 200 8 11 2,a | 5,a

419 15 85| 65 | 11| 10| 11| 65 65 13 | 100 5 C 2,6 | 4,6

420 1,6 7,5 15| 13| 10| 16| 90 70 1 250 7 I 2,a | 5,0

421 17 56| 25 | 10| 12| 11| 55 65 19 150 9 I 2,a | 4,a

422 18 85| 35 | 14| 15| 12| 45 95 6 300 7 I 2,a | 5,a

423| 1,0 75| 25| 13| 11| 15| 105 | 45 54 | 250 6 C 3 3

424) 11 75| 35 |09]| 13| 12| 65 30 59 | 300 5 I 3 3

425 1,2 6,5 15| 15| 17| 13| 80 50 17 35 5 I 1 1

426 1,3 56| 25 | 10| 12| 11| 60 105 | 18 | 250 3 I 2,a | 4,6

427 14 56| 35 | 14| 15| 15| 85 30 44 | 200 4 C 3 3

428 1,5 2,5 15| 12| 14| 14| 60 55 18 65 6 I 1

429 1,0 65| 35| 10| 12| 11| 70 35 19 | 350 4 C 2,a | 4,a

430 1,8 85| 35 | 18| 20| 15| 25 80 62 150 6 I 3 3
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Buxigai gani

Tabmumsa J1 1.5

- . <
% BU00Y- Hoas, KM TIactTa, M IiacTaMu, M E - E % E §‘ é = gé g é
2] o ZE|zg|zz2|28| 25|28
£ |waxan, | s | o STlER| 2| BT 25|k

MIHT |mpocts|mamin-| 1 2 3 |1=2]|23]|E% S Si6 | 2 z 5
FaHHAM| HAM Z é g < 3 L%

5.1 1,0 75| 25| 13| 11| 15| 900 | 50 69 | 250 6 I 3 3
5.2 1,1 60 | 30| 09| 13| 11| 60 40 64 | 300 5 C
5.3 1,0 50| 30 | 10| 11| 12| 70 50 45 | 400 4 C
5.4 1,2 30 | 31 | 11| 14| 09| 70 45 18 | 200 3 11 2,a | 4,a
5.5 1,3 90 | 78 | 09| 11| 1,2 | 40 70 3 160 4 C 2,6 | 5,a
5.6 14 80 | 28 | 12| 10| 11 | 40 60 8 300 5 C 2,a | 56
5.7 1,0 60 | 30| 09| 10| 11| 80 70 15 50 3 I 1 1
5.8 1,0 50 | 21 | 13| 16| 14| 60 40 16 40 7 C 1 1
5.9 1,0 85| 69 | 20| 18| 1,7 | 30 50 17 60 5 C 2,6 | 4,a

5.10| 1,8 56| 26 | 19| 16| 1,8 | 30 60 70 | 300 4 I

511 1.4 58 | 35 | 14| 15| 14| 75 40 44 | 200 4 C

5.12| 1,8 80 | 38 | 18| 20| 16| 20 90 47 100 6 C

5.13| 15 80 | 25 | 09| 12| 10| 40 60 17 | 200 6 I 2,a | 4,6

5.14| 1,6 5,8 19 | 15| 17| 16| 40 50 15 | 300 7 C 2,a | 4,a

5.15| 1,7 60 | 54 | 12| 15| 1,3 | 80 90 8 200 8 C 2,6 | 5,6

5.16| 0,9 45 | 28 | 1,0 09| 0,7 | 100 | 70 16 40 3 11 1 1

5.17| 1,0 70 | 24 | 13| 10| 12| 45 60 18 20 6 C 1 1

5.18| 1.1 80 | 60 | 1,0 | 13| 1,2 | 60 50 18 40 8 C 2,6 | 4,6

5.19| 1,0 70 | 25| 13| 11| 16 | 100 | 50 53 | 200 6 I

520 11 70 | 30| 09| 13| 11| 50 40 56 | 300 5 C

5.21| 1,0 70 | 30| 10| 11| 12| 60 50 63 | 400 4 C

522 14 78 | 36 | 10| 13| 11| 50 70 6 200 8 I 2,a | 5,a

5.23| 15 80 | 30 | 11| 10| 10| 50 70 15 | 100 5 C 2,a | 4,6

5.24| 1,6 7,6 14 | 13| 10| 15| 100 | 80 3 200 7 C 2,a | 5,0

5.25| 0,9 45 | 28 | 1,0 09| 0,7 | 100 | 70 16 40 3 I 1 1

5.26| 1,0 70 | 24 | 13| 10| 12| 45 60 18 20 6 C 1 1

527 11 4,0 1,7 | 1,0 13| 1,2 | 60 50 18 40 8 C 1 1

5.28| 1.1 58 | 35 | 13| 10| 11| 20 40 300 4 11 2,a | 5,a

5.29| 1.2 50| 30 | 12| 14| 10| 60 50 0 100 5 C 2,a | 56

5.30| 15 85| 66 | 1,0 | 1,2 | 1,0 | 40 70 18 | 200 9 C 2,6 | 4,a




Buxigai gani

Ta6mums /1 1.6

- . <
% BU00Y- Hoas, KM TIactTa, M IiacTaMu, M E - E % E §‘ é = gé g é
2] o ZE|zg|zz2|28| 25|28
£ |waxan, | s | o STlER| 2| BT 25|k

MIHT |mpocts|mamin-| 1 2 3 |1=2]|23]|E% S Si6 | 2 z 5
FaHHAM| HAM Z é g < 3 L%

6.1 1,2 50 | 22 | 10| 14| 09| 55 45 19 | 200 7 I 2,a | 4,a
6.2 14 70| 68 | 12| 10| 1,1 | 65 25 18 | 300 9 C 2,6 | 4,6
6.3 1,3 30| 27 | 09| 11| 10| 35 75 150 8 I 2,a | 5,a
6.4 15 76 | 55| 09| 10| 1,0 | 45 95 0 240 6 C 2,6 | 5,6
6.5 0,8 50 | 24 | 10| 10| 12| 15 75 15 50 9 I 1 1
6.6 0,9 47 | 21 | 13| 10| 1,4 | 65 45 16 40 4 C 1 1
6.7 1,8 54 | 25 | 19| 16| 10| 35 25 50 | 300 8 I 3 3
6.8 0,8 60 | 30| 10| 10| 12| 65 55 60 | 400 5 C 3 3
6.9 1,7 58 | 58 | 10| 12| 10| 55 75 18 | 150 7 2,6 | 4,a

6.10| 15 60 | 25| 11| 10| 10| 15 35 15 | 100 5 C 2,a | 4,6

6.11| 14 68 | 56 | 10| 13| 10| 35 45 6 250 8 I 2,6 | 5,a

6.12| 1,6 56 | 24 | 13| 10| 15| 95 65 12 | 250 7 C 2,a | 5,0

6.13| 1,0 55 19 | 10| 18| 1,7 | 45 25 17 50 9 11 1 1

6.14| 1.1 30| 20 | 10| 10| 12| 55 55 16 40 5 C 1 1

6.15| 1,0 5,0 15 13| 11| 10| 55 65 55 | 250 6 I 3 3

6.16| 1,1 40 | 20 | 09| 10| 1,1 | 85 95 50 | 300 5 C 3 3

6.17| 1,3 72 | 32| 10| 13| 10| 65 35 15 | 250 6 I 2 4,2

6.18| 1,2 70 | 58 | 11| 10| 1,0 | 15 25 17 | 200 8 C 2,6 | 4,6

6.19| 1,8 6,7 | 2,7 | 14| 15| 10| 45 65 10 | 300 7 I 2,a | 5,a

6.20| 15 66 | 24 | 12| 10| 14| 85 75 0 200 5 C 2,a | 5,0

6.21| 11 4,8 15| 10| 10| 11| 25 45 14 | 300 9 I 2,a | 6,a

6.22| 1.2 73| 29| 12| 10| 10| 65 65 20 | 150 5 C 2,a | 6,0

6.23| 14 38 | 26 | 14| 15| 10| 75 45 54 | 220 4 I 3 3

6.24| 1,8 60 | 28 | 18| 10| 16| 15 95 52 190 6 C 3 3

6.25| 1,6 45 | 56 | 1,0| 1,1 | 09| 35 65 18 | 100 4 I 2,6 | 4,a

6.26| 1,0 70 | 20 | 12| 10| 09| 45 35 15 | 200 8 C 2,a | 4,6

6.27| 1,2 68 | 26 | 11| 12| 10| 75 55 6 200 5 I 2,a | 5,a

6.28| 15 66 | 24 | 12| 10| 14| 95 85 10 | 250 9 C 2,a | 5,6

6.29| 1,6 48 | 29 | 10| 16 | 1,5 | 65 55 15 | 350 5 I 1 1

6.30| 15 50 | 34 | 12| 10| 13| 25 95 18 | 250 7 C 1 1
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Puc. JI 1. Cxema po3BHTKY TPaHCHOPTHUX BHPOOOK IPHU PO3KPUTTI IIAXTHOTO
MOJIsI MOXUJIMMU CTBOJIaMH:. 1My, My, My — BYTUIbHI M1acT; 1 —ronoBHUi cTBOJ; 2 —
JOTIOMDKHUM CTBOJI; 3 —MOBEPXOBUM BIIKOTHUW Ta BEHTWISIINHUN KBepruiaru;, 4 —
BIIKOTHUM 1 BEHTWJIIIINHI ITpeKH; 5 — ouricHUI BuOiiA; Hy — mouaTkoBa rmmbuHa

PO3pOOKH

21



Puc. JI 2. Cxema po3BHTKY TPaHCHOPTHUX BHPOOOK IPHU PO3KPUTTI IIAXTHOTO
MOJISI BEPTUKAIBHUMH IIEHTPAJIbHO-3IBOEHUMH CTOBOYpaMU: @ — OJHOTOPH3OHTHHIMA
croci0; 6 — 6araToropu30OHTHHIMA CTIOCiO; My, My, My — BYT1IBHI M1acTH; 1 —ToI0BHMIA
CTBOJI; 2 — MOMOMIXHUI CTBOJ; 3, 3' —KamiTaIbHUIA KBepruiar, 4 — BeHTWISAIIHHANA
KBepuwiar; 5, 5' —TroJoBHUN BIAKOTHUN ITPEK; 6 — BEHTUJSAMIAHUNA IITPEK; 7/ —
mypd; H, — mouatkoBa rnmbuHa po3pooOku, BII — OpemcOGeprose mone; YII —
YKJIOHHE ToJie; H — po3Mip IMIaXTHOTO MOJIs 33 MaAiHHIM
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Puc. JI 3. CxeMa po3BUTKY TPaHCIOPTHUX BHUPOOOK MPHU PO3KPHUTTI MIAXTHOTO
MOJIsI BEPTUKAJIBHUMHU CTBOJIAMH 1 TIOBEPXOBHUMH KBEpIILIaramMH, MPU MOBEPXOBOMY
croco01 MArOTOBKU MIAXTHOTO TOJS: My, My, Mg — BYTUIbHI TU1acTH; 1 — TOJOBHMIA
CTBOJI;, 2 — JONMOMDKHUN CTBOJ; 3 — TMOBEPXHEBUU BIAKOTHWM KBepuuiar; 4 —
MOBEPXHEBUN BEHTWISLIWHUN KBepILIar; S — BIAKOTHUM MOBEPXHEBUH IITPEK; 6 —
BIJIKOTHUN BEHTWIALIWHUN ITpeK;, / — ouncHUM BuUOIM; Hy — mouaTtkoBa rimbuHa
PO3pOOKHU
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Puc. 1 4. Po3BUTOK Mepeski TPAaHCHOPTHUX TIPHUYMX BUPOOOK MPHU MaHEIbHOMY
CIT0Cc001 IMJATOTOBKHU IIAXTHOTO ITOJIA.

a — O6pemcOeproBe moje: 1 — rojgOBHUN CTBOJ; 2 — MOMOMDKHUHM CTBOJN, 3 —
rOJIOBHMI BIAKOTHHUM mTpek; 4 —OpemcOepr; 5, 6 —xoaku; 7/ —sapyCHHUIA BiIKOTHHI
MTPEK; 8 —spyCHUM BEHTUWIALIIMHUN TpeK; 9 —ouncHUil BUOI1;

6 — ykJioHHE Toyie: 1 —roIoBHUM CTBOJI; 2 — IOMOMIKHUM CTBOJI; 3 —T'OJIOBHUM
BIIKOTHUHN TpeK; 4 — yxuia, 5, 6 —xoaku; 7 — IpyCHUM BIAKOTHHH IITpeK; 8 —
SPYCHUM BEHTWJISALIMHUN ITpeK; 9 —ouncHMM BUO1H
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Puc. JI 5. Po3Burok Mepexi TpaHCHOPTHUX TIPHUYUX BHUPOOOK TpHU
MOTOPU30HTHOMY CITOCOO1 MiITOTOBKH IIAXTHOTO TIOJIS:

a — O6pemcOeproBe moje: 1 — rojgOBHUN CTBOJ; 2 — MOMOMDKHUHM CTBOJ, 3 —
KamiTadbHUM KBepuuiar; 4 — BEHTWIALIWHUNA KBepuuiar, S5 — BIIKOTHUH IITPEK
(x0/10K); 6 — BeHTHIALIAHUN mTpeK (X0a0K); 7, 9 —ouncHui BuOiH; 8 — 30ipHuUi
KOHBeepHUi mTpek (Opemcoepr);

6 — ykioHHe moje. 1 — rojsioBHMM CTBOJ, 2 — JOMOMIXKHUM CTBOJI, 3 —
KamiTadbHUM KBepuuiar; 4 — BEHTWIALIWHUNA KBepuuiar, S5 — BIIKOTHUH IITPEK
(x0m10K); 6 — BeHTHIALIAHUN mTpeK (X0a0K); 7, 9 —ouncHui BuOIiH; 8 — 30ipHuUi
KOHBEEPHUIA IITPEK (YKIOH)




KA

BERBEEEY

A
@
P, ph» Pyp '»*m{lm‘m{

9 PAKIAK AR A O IAKIARKI AR AR AT AL
; BPRERER A A R

)
DR .
[ e | | KRR e
. 23024234 254554 25455495034, | I NG 5Y254254254254254254 25455 IS

NV IR TR TR T DR TR TR A Yy
AN

| 7 5 7
|
:_ ““““““““““““““ - 5 AN 7 T T T TTTTTTTTTToTTTTTTTTTTooo
\ 4
| 1 1 14
o o |\\!
l )
i 23
i1V
pommmmmmmm e .
! 11~ 110
v o] B
i O
i ~12
] \"A
i
a)
!
Vi
i | 12
! 0
b oo e O
iV
i 114 [—10
L] T
B\ 3
' 2
l Q
: 11 1Q 4 14
. I —
i‘ ___________________________ - VA A\ e
Al
[T - I
ARVARVARVARVLRVCRY ARV GV RN e N e Y
| R O O | T | o e o
-9 " IS MNI NS IO IO NN (7SN IR ;t\;“‘;t}';\\ o—
£

(T T NN DR IR
RIS I

N
SRIRIPSS

Puc. JI 6. Po3BuUTOK Mepexi TpaHCIMOPTHUX TIPHUYUX BUPOOOK TIpH
MOBEPXOBOMY CITOCOO1 MIJATOTOBKM IIAXTHOTO TOJSA: a — OpemcOeprore moie;, 6 —
YKJIOHHE Toje; 1 — ToJIOBHMH CTBOJ, 2 — JONOMIXHUWA CTBOJI; 3 — TOJOBHUU
BIAKOTHHMH ImTpek; 4 — OpemcOepr (ykion); 5, 6 — xoaku; 7 — MOBEPXHEBHIA
BIIKOTHUH IITPEK; 8 —MOBEPXHEBUM BEHTWIIALIMHUN ITpeK; 9 —ouncHuil Buoii; 10
— ykJioH (0pemcOepr); 11, 12 —<xonku; 13 —BenTrIIALMIHHNT cTBOJ (Iypd)
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JNOIATOK 2
Tabmums J1 2.1
YMoBHI rpadiyHi O3HAYCHHS

YMoOBHa IO3Ha4YKa

HavimenyBanns

Konseep:
CTPIYKOBHIA;

CKpeOKOBHIA
[TpuBig koHBeepa

[Ipuctpiii KOHBE€Epa HATSHKHUM
Micliie mepeBaHTaKEHHS 3 OJJHOTO KOHBE€Epa Ha HIIIHMA

KoHBeep cTpiukoBHil 13 MPUCTPOEM AJIs IIEPEBE3CHHS
Ioaen

[TyHKT HaBaHTa)KyBaJbHUN:

CTalllOHapHUM

TUMYACOBUN

AaBTOMAaTUYHUU

3aTBOp CEKTOPHUI

KuBuibHUK

[lepexnnau

MoHopenbscoBa Jopora 3 KaHATHOIO TSTO0
MoHopenbscoBa Jopora 3 MiJIBICHUM JTU3€JI€BO30M
MoHokaHaTHa KpiceybHa J0pora

Ckpernep
HapanrtaxxyBasjbHa MalinHa

Komb6aitn Buo0yBHUN
Crpyr

Konseepoctpyr

Tenedhonuuii moct
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[Tpomosxenus tadu. /1 2.1

YMOBHA mO3HAUKA

HaiimenyBanus

—
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XKonobu abo puITaku 111 CaMOIUTMBHOTO TPAHCIIOPTY
bynkep-koHBeep

[Npuuumii OyHkep (re3eHK)

[puiimanbHa BOpoHKa (pO3BaHTAKYBaJIbHA SIMa)

HInsx peiikoBHil 13 MEKEI0 HACTUIIAHHSA 34 TUTIAMU PEHOK

3HaK NiKEeTHUI
Po3’'i3nx:
3 aBTOMAaTUYHUM CTPUIOYHUM TIEPEBOIOM

3 pYYHUM CTPIIOYHHUM MEPEBOIOM

[Tokaxgmk eMHOCTI po3’ 31y

JIBOKOMIHUYN pelKOBUHN NUIAX 13 3’ 137aMU

HanpsMmox i BeIMunHa yKIOHY PEHKOBOIO HIIAXY
(xonip cTpinku yepBoHmMii)

Benuunna paniyca 3akpyrieHHs

Hnsx peiikoBuil y moXuiiit BUpoOLl
BinkouyBaHHsI BaroHis:
aKyMYJIATOPHUM E€JIEKTPOBO30M, JU3EIIEBO30M, T1IPOBO30OM

KOHTAKTHHUM CJIICKTPOBO30M

Bap’ep

Miciie nocagku B acaXUPChKUM Moi3/1a
HamnpsiMmok pyxy moi3ziB 3a TaKuX yMOB:
BaroHu MOPO’KHI

BaroH", HaBaHTAXEH1 KOPUCHUMU KOITaJIMHAMHU

IIOPO/I0I0
KOPUCHHUMH KONAJIMHAMU 1 IOPOJIOI0

Micliie CTOSTHKH MacaKUPCHKOTO M0i3/1a
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3akinueHHs Ta61./12.1

YMOBHa I0O3HAYKa HaiimenyBanus
A [louaTok ragbMyBaHHs
JleOimxka:
MaHEBPOBa
CKpernepHa

. MOCaIKOBAa

KanaTHe BiAKO4YYyBaHHS:
B OJIMH HANPSAMOK

B 00M/IBa HAMIPSIMKH

HECKIHYECHHE

Cromop
[IIToBXanbHUK:
BEPXHBOI i1

HWKHBOT i1

KoMnencaTop Bucotu

VYcTaHoBKa I OYUILIEHHS BaroHiB

Micrie 34enieHHs 1 po3UeIICHHS BaroHiB

[TpuBix MoHOpenbcoBoi goporu (MPJI)
[TpuBia qoporu kanatHoi HaarpyHTOBOI (JIKH)

Po3BaHTa)KyBaJIbHO-HABAHTAKYBAJIBHUMN ITyHKT

@E@@{¢%E%3+

3HaK 0OMEXEHHS MIBUIKOCTI
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