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BCTYII

Mertoro mpakTUYHHX (PO3PAaXyHKOBHX) pOOIT € OTPUMAaHHS CTYJCHTaMHU
HaBHYOK PO3pPaxyHKy rpadika miaHoBoi MiCsIYHOT IPOAYKTHBHOCTI 00IaHaHHS Ha
OCHOBI OpraHizanii Horo poOoTH Ha YCTYIIi.

[IpakTHKyM CKIAma€eThesl 3 TPhOX po3paxyHKoBUX poOiT: Nel "Po3paxyHok i
no0OyoBa rpadika opratizauii podotu mexmnonatu'"; Ne2 "Po3paxyHok i mo0ynosa
rpadika opranizanii podotn OypoBux BepcraTiB"; Ne3 "Po3paxyHok i moOynoBa
rpadika opraHizarii crigpHOT poOOTH OypOBHX BEpCTATIB i MeXJIOmaT'.

Mertoro nobynoBu rpadika opraHizarii poOoTH obIaTHAHHI METOIO € yB’s3Ka
B 4aci i mpocTopi poOiT i3 MiATOTOBKH TipHUYOi MacH O BHAMaHHS, 11 eKCKaBaIlii,
MPOBEICHHS TUIAHOBO-TIONIEPEIKYBAIBHUX PEMOHTIB 1 NMEPEMIIeHHS 00JIaHaHHS
Ha ycrymi. OOk yciX mux poOiT Ja€ MOMIIMBICTh HAHOIIBII TTOBHO 1 TOCTOBIPHO
po3paxyBaTd NPOAYKTHBHICTh TipHMYMX MAIIMH — EKCKaBaTopiB 1 OypoBHX
BEpPCTATIB.

I'padik opranizaiiii poOOTH 00JNaAHAHHS CKJIAJAETHCSA HA OIUH KaJICHIApHHUN
micsinb. [ToOymoBa rpadikiB monsirac y po3paxyHKy 3MIHHOI HPOJYKTHBHOCTI
ripHAYMX MallWH; BU3HAYEHHI Yacy 000yproBaHHs a0o0 BiANPAIFOBAHHS 3aXOJKU
Mo BCii 11 A0BXHHI ab0 MO JOBXKHHI OKPEeMHX MAUISHOK, IUIAaHYBaHHI IUIAHOBO-
MONepe/KyBaJIbHUX PEMOHTIB; BHM3HAUEHHI TPHBAJOCTI XOJOCTHX IEPETOHIB
00aTHaHHS; BUKOHAHHI €CKi3iB MOJ0KEeHHS YCTaTKyBaHHS Ha YCTYIIi Ha MIOYATOK i
KiHeIb MicsIs; moOymoBi rpadika opraHizamii poOOTH 00JIaTHAHHS, PO3PAXYHKY
TUTAHOBHX TTOKa3HUKIB poOOTH 00NagHaHHS 32 KaJCHIAPHUH MiCSIb.

OCHOBHMMH  BUXIIHUMH JaHHUMH € IIapaMeTpy  pO3KpHBHOi  abo
OypomiZprBHOI 3aXOAKM; TIOJIOKEHHS YCTaTKyBaHHsS (BMOOIO) Ha YCTymi Ha
MOYATOK 3aIUTAHOBAHOTO MICSIS; CXeMa PO3KPHUTTS YCTYIy; BHA 1 TPUBAIICTH
IUTAHOBO-TIONIEPEKYBATBHAX PEMOHTIB TPOTATOM MICSId; THOM 1 MOAENI
TIPHUYOTPAHCTIOPTHOTO 0018 IHAHHS.

Koxna mpaktiuHa (po3paxyHKOBa) poOoTa BHKOHYETHCS CaMOCTifHO Ha
OCHOBI JTaHUX 1HIWBIXyaJbHOTO 3aBJaHHSA, O(DOPMITIOETECS, 3A€THCS HA TIEPEBIPKY
BUKJIa/1auy Ta 3aXHIIAETHCS.
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1. 3araabHi TeopeTHYHi BiToMOCTi M0 BU3HAYEHHIO 3MiHHOI
NPOAYKTHBHOCTI 00/1aJHAHHS, TPUBAJIOCTI /i0T0 MeperoHy Ta MOKa3HUKIB
po6oTHn

1.1. 3miHHA IPOAYKTHBHICTL OYpPOBOro BepcTraTa

3MiHHa IMPOXYKTUBHICTH OypOBOTO BepcTara BHU3HAYAEThCS 3a (OPMYJIOIO,
m/3miny [5]:

r,-T,, —-T
Hﬁ.cm. = WK;KHKCMKM[J ! (11)

ne T, — TpUBANICTh 3MiHH, X6.;

T)..;, — HOpPMaTHBHHHN Yac BUKOHAHHS MiATOTOBYO-3aKJIIOYHUX OIepamii, xa.;

T,.». — HOpMATHBHUI Yac Ha OCOOHCTI OTpedH, X8.

Kt — xoediieHT KIIMAaTHIHOI TeMIepaTypHOi 30HH;

K, — KoediIieHT, o BpaXxoBye 0OBOJHEHICTh 1 HAXWJI CBEPIOBHUH;

K.p. — Koe(imieHT, 10 BpaXxoBYye MPUAYIICHHS Ty IpH OYpiHHI CBEpAJIOBHUH;

Késep — KOCDILIEHT, 1110 BPaxOBY€ MPOBEICHHS BHOYXOBHX POOIT;

t,, o — BIAMOBIAHO Yac BUKOHAHHS OCHOBHUX 1 JIOTIOMDKHHUX OTEpalliid, Xa.

3unayeHHs 1, 1 {) IPUIIMaIOTHCS 3aIeXKHO Bi TUITY 1 MOJeli OypoBOro Bepcrarta,
MIITHOCTI MOPO/IH 1 AiamMeTpa cBep utoBuH (Tadur. 1.111.2).

Tabnuys 1.1
Yac Ha ocHoBHi (i) i ZomomixHi (1) omepauii crankis
00epTajJbHOro OypiHHS
. Karteropis mopix OCHOBHI onepallii, X8. | JlonoMi>kHi onepaitii, x8.
Byposi . -
Bepcrati 3a 6ypHMICT£O JliameTp cBEepUTIOBHH, MM

(o IIBHT) 160 200 160 200

VII 3,50 2,80 151 1,70

CBP-160A-24 VIl 4,20 3.40 1,69 1.80
CBP-1605-32 IX 5,04 4,10 1,88 2,13

* — [IeHTpasbHe GI0PO HOPMATHBIB T10 TTparli

Tabmuys 1.2
Yac Ha ocHoBHi (o) i momomixkni ({)) onepauii crankis
LIAPOLIKOBOr0 OypiHHS

Karteropis nmopix OcHOBHI orneparii, X8. | JlonomixkHi orepariii, xs.
Byposi cranku 3a OypuMicTio (110 JliameTp CBEepIOBHH, MM
1[BHT)" 216 244 216 244
2CBII-200-H X 3,35 3,77 1,75 1,75
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XI 4,15 4,71 1,75 1,75
BII-250MH ' ' ' '
¢ >0 XII — 5,82 1,75 1,75

I[Ipu BukoHaHHI mabopaTopHHX poOIT Ne2 1 Ne3 mpmitMaTH BiIIOBiTHO
HopMmatuBaM [2, 3]: Ts, =480 xB.; Ts =25 xB.; Ton = 10 XB.

Hdus  ymoBHOI poboTm Kap’epiB HOpPMATHBHI 3HAa4CHHS KOeQiIlieHTIB
nopisHIOIOTH [5]: K¢ = 0,95; K, = 0,95; Ksp = 0,97.

1.2. 3MiHHA NPOAYKTHBHICTL MeXJIONATH

3MiHHa TOPOAYKTUBHICTH MEXJIONATH TIPH HABaHTAXEHHI MOpPOAUM B
aBTOTPAHCIOPT BU3HAYAEThCsA 3a hopMyioro, mzminy [5]:

T, -T -T -T
H ) — n.3. o.n. m.n. V ,
M.3M. Tla' + Tyjl a (1.2)

e Tm.p — 9ac TEXHOJOTIYHUX MEPEPB, X6.;
T, — 4ac yCTaHOBKH aBTOCAMOCKH/IA i/ 3aBaHTaxeHHs (Tabu. 1.3), x6.;
T, — Yac 3aBaHTaKEHHS aBTOCAMOCKHUA, X8.:
V,T,
T, 60EK. (1.3)
ne T, — TpuBajicTh pob0oYOro UKy Mexyonary (Tadm. 1.4), c;
K. — koedimienT exckaparii (Tadi. 1.4);
E — MicTKiCTh KOBIlIA EKCKaBaTOPa, M°.
Va— 06’eM mopou B Ky30Bi aBTocamockuaa (tadm. 1.3), .
Tabnuys 1.3
06’em nopoau B Ky30Bi aBTocamockuay (Va)
i yac ycraHoBKH aBTOCAaMOCKMY Mix HaBaHTaxeHHs (Ty...)
RV Yac yCTaHOBKH T 06’emM mopos B Ky30Bi aBTocamockuy (Va), m°
Basrmaxconi AdoMriCTs 3aBaHTA)KECHHS Kareropis ripchbKHX IOpiJ 32 BaXKKICTIO eKCKaBaIlii
aBTOCAMOCKHIY (T..,), xs. i I v
42 0,5 22,2 20,0 18,6
80 0,6 37,7 354 32,8
120 0,8 50,0 46,9 43,7
180 0,9 94,2 88,4 82,1
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Tabnruys 1.4
TpuBajicTh po6ouoro MKy ekckaBatopis (7y)
i koediuienT exckaBanii (Kc)
Kareropist ripChKHX MOPiJI 38 BAKKICTIO eKCKaBallii
ExckaBatopu 11 (K, = 0,83) | 111 (K, = 0,69) | IV(K.=0,59)
Tpusanicts po6oyoro nukny (7,,), cexyno

OKTI-5A 27,6 29,9 31,4
DKT'-10 32,9 35,8 37,9
DKI-12 34,9 38,0 40,1
OKI'-20A 35,8 38,8 41,2

[Tpu BukOHaHHI po3paxyHKOBHX poOiT Nel i Ne3 mpuiimatu: T, = 480 xs.;
T,s =25 x6. ipu E<12,5 m®, T, = 45 x6. ipu E>12,5 Mm%, T,, = 10 x6. mua
€KCKaBaTOPHOI Opuramu i BOAilB aBTOocaMOCKumiB; T,, = 60 xs. mpu 3arpysii
TOPOJIM B ABTOCAMOCKH/IH.

1.3. IToka3HuKH POOOTH YCTATKYBAHHA

OCHOBHMMH TIOKa3HWKaMH €: MICSlYHA IUTAaHOBA NPOJYKTHBHICTH TipHHYOI
MAIlHA, KOeQIIllieHT KOPUCHOTO BHUKOPUCTAHHSA poOOYOro dacy; MicsgHa
IIBUJIKICTH MPOCYBaHHS (POHTY POOIT 32 YMOBOIO BHIMAaHHS PO3KPUBHUX IOPiJ
a60 BHPOOHUIITBA OYPOIIi IPUBHUX POOIT.

PospaxyHkoBa MicsiuHa IUIAHOBa IPOJYKTUBHICTH TiPHUYOi MalIMHU
3HaXOJUTHCS JI0JJABaHHIM 3MIHHHUX pe3yJsibTariB 11 podotu. [yist uporo Oymyerbes
MmicsiyHM# rpadik opraHizanii podOTH MalliuH, a 3MiHHI pe3y/bTaTd (PIKCYIOTHCS B
migicymMKoBii Tabnuii. Ilopsimok moOymoBu rpadika 1 3amoBHEHHS TaOJHIN
BUKJIA/ICHO HIXKYE.

KoedimieHT KOpHUCHOTO BUKOPUCTAaHHS poOOYOro dHacy TipHHYOi MAaIIWMHU
BHU3HAYAETHCS 32 GOPMYIIOIO:

T, +2t,,
K, =1-—2 (L4)
N?Ji.
ne X7, — cymapHHH HOPMaTHUBHHUN Yac Pi3HUX BHIIB PEMOHTY TipHHYOI MAIlWHU
MPOTATOM Micsiis, 3MiH (3rigHo Tadi. 1.5);
Xty n — TPUBANICTD XOJIOCTUX IEPETOHIB MAIIWH, 3MiH;
Ny — HOpMaTHUBHE YHCIIO POOOYNX 3MiH MallTMHY B Micstb (Tabm. 1.6).
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Tabnruys 1.5
Buau i HopMaTHBH TPHBAJIOCTi PEMOHTY 0012 JHAHHSA
TpuBanOCTi PEMOHTY,
ExckaBaTtopu, OypoBi KaJIeHapHa Joba
BEPCTATH MicsraHuii m1aHOBO- Ce30HHE TeXHIYHE
nonepepKyBasibHuA peMoHT (I1I1P) obcnyrosysanns (TO)
OKI-5A 2 2
DOKTI-10 3 3
DKI-12 3 3
OKI-20A 4 4
2CBI-200H 2 —
CBII-250MH 2 —
CBP-160A-24 1 -
CBP-1605-32 1 —
Tabnuys 1.6
Pexxum po6oTH ripHH4oro 06/1aJHaHHA
Pescim poGoTH oBramams YmoBHi ExckaBatopu Byposi
TIO3HAYCHHA BEpCTATH

KispkicTh KaneHaapHux Ii0 3a Micsiib Nxo 30 30
KinpkicTe pobounx mi6 3a Micsib Npo 30 26
KisbKicTh po60uux 3MiH 3a 100y N:o 3 2
KibKicTh po60UMX 3MiH 32 MiCsIllb Nau 90 52

1.4. TpuBagicTh X0J10CTOr0 NEPEroHy ripHU4o0ro o01aJHAHHS
TpuBamicTs meperoHy OypoBOTo BepcTaTa ab0 €KCKaBaTOpa BH3HAYAETHCS 3a
hopmyIoro, 200.:

L T
t, =———+224n T, | ,
X.n. 1000V 60 n.K. n.K. (1 5)

ne L — Bigcrans meperoHy (y po3paxyHKOBiH poOOTi TOBKHUHA 3aXOKN), M;
V — MBHIKICTh TEpPEMillleHHs TIPHUYOI MAIMHU, KM/200.;
T, — TPUBANICTh MiATOTOBYO-3aKIIOYHUX orepaniil (muB. po3mimm 1.1, 1.2),
x6.;
Ny« — KIIBKICTh IEPEMUKAHb KaOeIo;
T.x. = 3 — TpUBaAJICTh EPEMHUKaHb Ka0EIIt0, 200.
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Tabnuys 1.7
IBuakicTs nepemimenns ripuuuux Mamu (V)
ExckaBatopu Byposi BepcraTi
Monens
N I N - -G - =
[ — — e O N E‘ N
5 03] 5] 2| & 2| 2] =
o Q) 7 «a @) m
Q Q N o
HIBuakicTe
MepeMIillIeHHS, 0,55 | 0,45 | 0,43 0,9 0,9 0,73 | 0,73
KM/200

DKI-5A — 0,55 rmlz00.; DKI'-10 — 0,45 xmleo00.; DKI'-12 — 0,43 xml200.;
OKI-20A - 0,9 xmle00.; CBP-160A-24 i CBP-160b-32 — 0,9 km/e00.; 2CBIL-200H
i CBIL-250MH — 0,73 xm/200.

KimpkicTs mepeMukanb kabeiro (N,.,.) BU3HAYAE€THCS 32 (HOPMYIIOI0:

nn.K. = I_ ! (16)

gae |, =300 m — BigcTaHb MiX IMyHKTAMH I IKITIOYEHHS KaOeo.

ITpu po3paxysky 3a ¢popmyiioro (1.6) KUIBKICTh TEPEMUKaHb OKPYTIISIETHCS JI0
MEHIIIOTO ITiJIOTO.

[IIBuakicTe mocyBaHHS (GPOHTY POOIT 3a YMOBOIO BHIIMAaHHS PO3KPUBHHUX
nopia, mlmic.:

I .
\Y) — M.Mic. , 1.7
6.¢p. LH ( )

ne Iy i — MiCsIYHA TIPOAYKTUBHICTh MEXJIOTIATH, wm3lmic.;

L — moB)XuHA 3aX0/IKH 110 PO3KPUBHUM IOPOIAM, M;

H — Bucora ycryny, M.

[[IBuaKicTh TIOCYBaHHS (PPOHTY pOOIT TpH OYPOIIAPUBHIN MiATOTOBI MOPIT
110 BUMMaHHs, mlmic.:

SH; e A-a
Vv — Mic.
op L Ice. ’ np. ’ (18)

C8.
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e
XI5 vie. — cyMmMapHa MicsSdHa TPONYKTHBHICTH BEPCTaTiB, 3aHHATHX Ha

000yproBaHHI 3aX0KH, M,
A — nmmpuHa 6ypoBHOYXOBOT 3aX0KH, M;
@ — BIZICTaHb MIXX CBEPAJIOBUHAMHU B DALY, M;
l.s. — MOBXKMHA CBEP/JTIOBUH, M;
Np. cé. — KUTBKICTB PSIIB CBEPAJIOBHH.
3HaueHHs1 mapamerpiB, mo BxoaaTs y ¢dopmynu (1.7) i (1.8)HaBogsTees y
BUXIJTHUX JaHUX 1HIUBITYaIbHOTO 3aBIaHHI.
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2. Po3paxyHkoBa podora Nel

«Po3paxyHok i mo0yaoBa MicsiuHOro rpagika
opraHizaunii podoTn MexJonaTm»

Po3paxyHok 1 moOynoBy MicsuHOTrO rpadika oprasizanii podOTH MeXJOomaTh
PO3IIISTHEMO Ha HACTYIHOMY ITPUKIIAII.

Buxinni nani:

1. O0'exT po3poOKH — PO3KPHUBHUI yCTYyT, CKiIaneHni nopogamu I kateropii
IO TPYAHOII €KCKaBaIlii.

2. BuiimanbHO-HaBaHTa)XKyBaJIbHUH ekckaBaTop — Mexionara DKI-5A.

3. domxwuHa po3kpuBHOro ycrymy L = 700 m.

4. Bucora ycrymy H = 10 .

5. Hlupuna exckaBaTOpHOI 3ax0aku 4 = 11 m.

6. Po3kputTs ycrymny — oJHO]IaHTOBE.

7. IlonoskeHHs €KCKaBaTOPHOTO BUOOIO BIITHOCHO PO3KPUTOTO (IAHTY 3aXO0JIKH
Ha TT04YaTok micsis I3 = 190 m.

8. BaHTaxOIiIiHOMHICTh aBTOCAMOCKUTY — 42 moHu.

9. Buzy peMOHTIB MPOTATOM MiCSIIsl — MICSIYHHUHN TJIAaHOBO-TIOTIEPEIKY BAIIbHUIN
pemont (IIIIP) i cesonne TexuiuHe obciyroByBanHs (CTO). [Toyatox peMOHTIB
TUIAaHY€ETHCSI CAMOCTIIHO.

10. Ans mopim II xareropii maroToBka A0 BUMMaHHSI OypOBHOYXOBHM
criocoOoM He moTpiOHa.

2.1. OCHOBHI N0/10KEHHS

Opranizamis poOOTH MeXJIOmaTH Ha YCTYI 3ajJeXUTh BiX CXeMH HOro
PpO3KpUTTS (0HOGIaHTOBa a00 TBO(IAHTOBA).

IIpu ogHO(DIAHTOBOMY PO3KPUTTI poOOUMH XiJ] €KCKaBATOpa TOYMHAETHCS Bif
po3kpuToro (GiaHry 3axoAkd (IMOYATOK 3aXOJKH) 1 BUOIM MepeMillyeTbes 0
TOpieBOrO (UIaHry 3axoAku (KiHemb 3axonkw). [lo 3akiHYeHHI BigmpaitoBaHHsI
3aX0JIKH €KCKaBaTOp XOJIOCTHM XOJIOM HEPETaHSETHCS 0 PO3KPUTOro (UIaHTy st
BIATIpAIIOBaHHS HACTYMHOI 3aX0nku. [Ipu nBO(IaHrOBOMY PO3KPHTTI KOXEH Xil
€KCKaBaTopa BiJ OMHOTO (UIAHTY 3aXOIKH JO IHIIOTO € poOoYnM (MasTHHKOBA
cXxema oprasizauii po6oTu obsaJHaHHS).

OcHOBHMM mapaMmeTpoM Juis 1oOynoBu rpadika oprasizanii poOoTH
oOyiasiHaHHSl € TPUBAIICTH BianpauroBaHHs (1)) MEBHOI IUISHKM 3aXOJKH, 5Ka
BU3HAYAETHCS 32 (HOPMYIIOL0:
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t —Ii
i = ' 2.1
Vsﬁ ( )
ne i — noxuHa TiSTHKH, M;
V,5 — 3MiHHAa MIBUJKICTh TOCYBaHHS CKCKaBaTOPHOTO ab0 OypoBOro BHOOO,
mlzminy.
Jnst MexJomaT BOHa BU3HAYAETHCS 32 GOPMYIIOr0, M/ 3miny:
11
_ M.3M.
V36.,w - . (22)

AH

[HMME  mapaMeTpamMH  OpraHisamii poOOTH eKcKaBaTopa €: TPHBAJICTh
TUIAaHOBO-TIONEPEKYBAIBHIX PEMOHTIB (Tabn. 1.5) 1 TpUBaJNICTh XOJOCTHX
neperoHiB. [TocninoBHICTH 00Ky IIMX MapaMeTpPiB BCTAHOBIIOETHCS TIPH MOOYA0BI
rpagika oprasizaiii pobotu obnagHanHs. s moOyaoBu rpadika OymayeTses Horo
ocHoBa (puc. 1).

Lr |
L

0
[Hi Micsus

S |9 [ Y[ ¥ B [ [ [ % [ 20 2] 22 [ 5 [24 | 28 [ 2| & [ 8 28] 56 [ o

~
o
o,
~
=
=
=
=

oy

£

i
RO MOTL T I

s avamy|
MR

Puc. 1. OcHoBa rpadika opranizauii podoTu exckaBaTopa
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Iopsinok moOynoBu rpadika HACTYIHHH.

1. ITo oci opmunat Big Touku 0 (TOYATOK 3aXOMKH) BIAKIATAETHCS JOBXKHHA
3axonku L. B mpukmanmi, mo posrmsamaerscs, L = 700 m. Ilo oci abenuc
BIJIKJTAJIA€THCS 100a KaJICHAAPHOTO MICSIS 3 MOALIOM KOXHOI J0OM Ha TPU 3MiHHU.
Hwxue oci abcimc Oyayerscst TaOnuIs, B SIKiH 3alUCYIOTBCS 00°€MH POOIT, 110
TUIAaHYIOTBCSL 10 eKCKaBalil TipHMYOi Mach 3a 00y Ta 3 MOYaTKOM Micsus (3
HApPOCTAIOYHMM ITiJICYMKOM).

2. BUKOHY€ThCS €CKi3 TOJI0KEHHS EKCKaBATOPHOTO BUOOIO HA MOYATOK MIiCSIIst
(puc. 2. a). Ha ecki3i BKa3yeThCs BIICTaHb Bill PO3KPUTOTO (UIAHTY 3aXOIKH
(mpodime 0) mo BuOoro — 190 M i MOBXKHMHA OUISHKH, SKA JOTPAIbOBYETHCS —
510 M. IHmi monOKEHHS TipHUYUX pOOIT TOKa3yIOThCS Ha €cKi3l mo Mipi
BHUKOHAHHS PO3PaxyHKIB.

o 10 200 300 400 500 600 700

a U
(g T T [T
190m 510m
0 ul u i
0 700w
i [T 1T U I
O 700w
2 |
CH| T T 7T
JO7M 593m

Puc. 2. Ecki3n po3TanryBaHHsi eKCKaBaTOPHOT0 BHOOIO

3. BusHauaeThcst 3MiHHA MPOAYKTUBHICTh Mexjionatu (auB. po3aii 1.2):

21,4-27,6
" 60.5-0,83
_ 480-25-10-60

2,4 xe.;

-22,2=2950 »* [ sminy .
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Jlo6oBwit 06’eM exckaBamii 3a 3 3minn 2,953 = 8,85 muc. m°.

4. Bu3HavyaeThCsI 3MiHHA MIBUAKICTH TOCYBaHHS €KCKaBAaTOPHOTO BUOOIO:

2950

. =26,8.1.
T1110

5. Bu3HavaeThCs yac JOONPAIFOBAHHS MEPIIOT 3aX0AKHU:

510

b= 26,8

=19 smin (6 0i6 i 1 3mina).

6. Ha 3aroToBieHilf ocHOBI rpadika oprasizamii MOKa3yeThCS IMEPEMIIICHHS
€KCKaBaTopa MIpHU IOOIMpAaIfoBaHHI mepiroi 3axoiku (puc. 2.3, miasHkKa a—6): B
Touli 6 opauHata nopiBHioe 700 m, a abcimca JOpPiBHIOE 3HAYEHHIO 6 mi0 1 2
3MiHH. 3alOBHIOEThCS TaOIMIE 00’ €MiB ekckaallii 3a moBHi 6 ni6. Choma n00a
Oyzie po3rIsiHyTa micist 3A1CHEHHS X0JI0CTOrO TIePEeroHy eKCKaBaTopa.

7. Tlicns 3aBepiieHHS IOOMPAIFOBAHHS 3aXOJKH ChOMOIO YHCJIa B KIiHII
HepIoi 3MiHM €KCKaBaTOP NEPETAHSETHCS IO PO3KPUTOTo (IIaHry YCTYILy.

KimpkicTs mepeximodeHs kademo (popmyna 1.6):

) 70,
n.K. 300 NepexKto4eHHA.

TpuBasicTh X0JI0CTOTO IIEPETOHY:

700 2

t ——+—+(2-3)=7,7 =
. 1000 0. 55 60 (2:3)=7,7 200 (= 1 3mina).

TakuM 4YHMHOM, CHOMOrO 4YHCIa JO KiHI JApyroi 3MiHM eKckaBaTop Oyne
3HaXOJUTHCS Ha IOYATKy JPYroi eKckaBaTopHOI 3axoaku. Ha rpadiky opranizamii
pOOIT MOKa3yeThesi XOJOCTHH meperiH (puc. 3, mimsiHka 6—). 3 TpeThol 3MiHK
ChOMOTO YHCJIa IUIAHY€ThCS MICSYHUH IUIAaHOBO-TIONEPEIKYBAIBHINA PEMOHT
ekckaBaropa. 3riguo tabm. 1.5 mis OKI'-5A tpuBanicts peMoHTY — 1Bi 100U abo
6 3miH). OTXe, cbOMOro Ynciia podoTa o eKcKaBallii ripHUY0T MacH 3IIHCHIOETHCS
TinbKH B ofHy 3Miny. O6csr exckapamii ckmaze 2,95 Tuc. %, MO 3aMUCYEThCS B
Tabnuigo rpadika (puc. 3).

8. Ha ecki3i moka3yeTsCcsi po3TallyBaHHs BMOOK HA MOYATOK BiAMPAIFOBAHHS
Ipyroi 3axoaku (puc. 2, 6). Mexionara NpUCTyIIa€ A0 BiAIPAIFOBAHHS 3aXOOKH B

13
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TPETIO 3MiHY JAEB'ATOr0 Yncia. TpHBAJICTh BiATIPAIIOBAHHS 3aXOJKH JOBXHHOIO
700 m cxmane:

700
t —_ — 26 . . . .
2~ 268 smin (8 0i6 i 1 3mina).

Hdo xiHns mnepmoi 3MiHM 18 w4mcna BiampauroBaHHS Ipyrol  3axOAKU
3akiHgyeThcss. Ha rpadiky opramizamii poOiT mMOKa3yeTbCcsl MepeMilIeHHS
eKCKaBaTopa IMpH BIANpAIOBaHHI JAPYroi 3axoaku (puc. 3, OuIIHKa e—0) 1
3aII0BHIOETHCS TaONUIT 00’ €MiB eKcKaBalii. JIeB’SIToro Ta BiCIMHAIIITOrO YHCIIA
MeXJIonaTa Mpauloe Ha eKCKaBallil FipHMY0i MacH MO OJHIM 3MiHI, BAKOHYIOYH I10
2,95 tuc. »° 3a 3MiHy.

9. ITicns 3aBepiieHHs poOIT 3 BiANpAIOBaHHS JPYroi 3aXOJKH EKCKaBaTop
MEeperaHseTbesl A0 PO3KPUTOro (UIaHTy YCTyNy JUIS BiJNpallOBaHHS TPEThOl
3ax0AKH. TpHUBaJiCTh IOTO IEPEroHy, TAKOXK SK 1 MOMEepPeJHbOro, OXHA 3MiHA
(TIokazyeThes AisHKa 0—e, puc. 3). EkckaBaTop miIXOIUTE IO PO3KPUTOTO (IIaHTy
JI0 KIHIA APYroi 3MiHM BICIMHAIIITOTO YHCIA, a 3 TPETHhOI 3MIHU IUIAHYETHCS
noyaTd IepeadavyeHe YMOBOK 3aJavi Ce30HHE TEXHiuHe O0OCIyroByBaHHS.
Tpusamicts TO ms ekckaBatopa DKI-5A aBi 1o6u (6 3MiH).

04 #J 447 ".x
A / /
! /
| /
& y /
600 §§ 1 §§ g
& j I /
00 + Q*.s' § | i§
& f & | ¥ i
/ g : 8 ¥/ &
o § 5 @5‘ g A |
/ =1 / 21 g/
g ! E
300 5 5 &
/8 | I |
B2 I |
1 I
| | y u
100 | / / A0
2y Nf7 € ) B

v
g
5( 30

£
a
9
£
5
=
=
Eul

T TE oL

BRI
g
EIE
=2

485
865
465
485
48

E

29
a5
44
465

a8

a8

2585

0125
2y
7%
13570
i

17995

Frwatoum
AN LU UE, M

Puc. 3. I'padik opranizauii podorn exckaBatopa IKI'-5A
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10. Ha ecki3i mOKa3yeThCsl CTaH BHOOIO HA MOYATOK BiIpAIfOBAaHHS TPETHOI
3axonku (puc. 2, 6). BimmpamroBaHHS 3aXOIKH TIOYHHAETHCA 3 TPETHOI 3MiHU
JIBA/ILISATOTO YKCTIA 1 TPUBAE, TAKOXK SIK 1 IPyroi 3axoaku, 26 3MiH (8 mi0 i 2 3MiHM).
3aKkiHYy€eThCSl BIMIpAIIOBAHHS 3aXOJKH N0 KIHIM TEpIIol 3MiHH JBaIATh
JeB’siToro uyucna. J[Bammsroro uucia po0OoTa NO eKCKaBalii TipHHYOT Macu
3/1iCHIOETBCS TUILKK B OfIHY 3MiHY (00caT exckapaii 2,95 uc. m8).

11. Ha rpadiky opranizauii poOiT NMOKa3yeThCs MEPEMILEHHS eKCKaBaTopa
NpU BiNpallOBaHHI TPEThOi 3aX0AKU (pHC. 3, MUNSHKA €—dic) 1 3aIOBHIOETHCS
Tabmumst 00’eMiB  eKcKkaBamii. 29-ro uWmcima y JApYry 3MiHY €KCKaBaTop
HeperaHseTbesl OO PO3KPUTOro (aHry ycTyma (TpUBAJicTh MEPErOHy — OIHA
3MiHa) 1 3 TPETHOI 3MiHM ITOYHWHAE BiqIPAIFOBAHHS YeTBEPTOT 3aXOIKH.

Takum uymHOM, 29-r0 uymcna poboTa MO eKckaBalil ripHHYoi Macu
3nificHIOEThCS ¥ OBl 3MiHH. O0’€eM ekckaBalii ckirane 5,9 Tuc. M3, 1110 3aHOCHTHCS B
Tabnuigo rpadika (puc. 3).

12. BinmpamoBanHsi 4deTBepToi 3axoAkd. [0 KIHLS MicAI 3aJUINAETHCS
yotupu 3MiHu (puc. 3). 3a el yac eKCKaBaTOp BIAMPAIOE AUISHKY 3aXOIKH
JIOBXKHHOIO |4 =4:26,8 = 107 M.

Ha rpadiky oprasizaiiii poOiT MOKa3y€eThCs MEPEMIIICHHS SKCKaBaTopa Npu
BIJIIIPAIFOBAHHI YETBEPTOT 3aX0KH (pHcC. 3, MUISHKA 3—1) 1 3a[IOBHIOETHCSI TAOIHUIIS
00’eMiB ekckaBallii. Ha ecki3i moka3yeThcs IMOJI0KEHHS €KCKaBaTOPHOTO BHOOKO Ha
KiHelb micsrs (puc. 2, 2).

13. Po3paxoByIOThCS IOKa3HUKH POOOTH €KCKaBATOPA 33 MICSIIb.

MicsdHa  IDTaHOBa  MPOAYKTHBHICTE  MexmomaTH  ([lyuic)  IOpIBHIOE
221,25 tuc. m°.  KoedillieHT ~KOPMCHOrO  BHUKOPUCTaHHS pOOOYOro  wyacy
€KCKaBaTopa JAOpiBHIOE (IuB. po3in 1.3):

Kizl_wzo,%g_
90
MicsdyHa IIBUAKICTH MOCYBaHHA (POHTY pOOIT 3a YMOBOIO BHWMaHHS

PO3KpUBHUX 0PI (32 popmymoro (1.7)):

221250

vt = 20010 =31, 6 mlmic.
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3. Po3paxyHnkoBa podora Ne2

«Po3paxyHok i nodynoBa rpagika opranizanii podoru 0yposux
BepPCTaTiB»

Buxinni nani:
1. OO’exT po3poOku — ycTym, ckiaaeHud mopogamu XI kareropii mo
OypuMmocCTi.
2. byposuii Bepctat — CBILI-250MH.
. BuiimanbHuii exckaBatop — OKI-20A.
. 3MiHHA NPOJYKTUBHICTh eKCKaBaTopa 11, 5, = 7450M°.
. HoBxwuHa yctymny (0ypoBuOyxoBoi 3axomku) L = 1000 .
. Bucora ycryny H = 16 m.
. upuHa 6ypoBuOyxoBoi 3axonxu 4 = 23,1 m.
. KinbkicTb psiiiB cBEpUIOBUH Ny ce = 3.
. Homxuna cBepioBuH lo, = 20,8 u.
10. Bigcranb Mix CBEp/JIOBUHAMH B Py a = 8 m.
11. diamerp cBepanous dee = 0,216 m.
12. Po3kpuB ycTymy — o1HO(IaHTOBHIA.
13. Bun pemoHTy OypoBuX cTaHKiB — Micstaai [TT1P.
14. BypoBi poboTH 3IIHCHIOIOTBECA 3a H00y JABOMa 3MiHAMH TPHUBAIICTIO
KOJKHOI 110 8 TOQUH.

O 02N L AW

3.1. OcHOBHI N0JI05KEHHSA

Oprasizamis podoT OypOBHX BEPCTATIB 3AJICKUTH BiJl MOPSAAKY ITEPEMIMICHHS
€KCKaBaTOpa IpH BiIMPAIIOBaHHI 3aX0J0K. 32 YMOBOIO 3aBJaHHA PO3KPHB yCTYILy
OMHOGIIAHTOBUH 1 MeXJjlomaTa TiCNs BiIMPAIfOBaHHS 3aXOJKU TEPETaHSETHCS JI0
po3kputoro ¢uranry. Tomy it OypoBi BepcTaTn MOYMHAIOTH 000YPIOBaHHS 3aX0JI0K
Bil pO3KpUTOro (hIaHry 3 MoJaNbIIMM EPErOHOM Ha MOYATOK 3aXOJKH.

Y po3paxyHKOBilf poOOTi MpUHMArOTh OYyPiHHS CBEPUIOBHH i3 MEPIIOrO JUCIa
1 BiJf IOYATKy 3aXO/KH.

HeoOxingHa KinbKiCTh OypoBHX BepCTaTiB (Ngeepem.) 3HAXOMUTHCS 32 YMOBOIO
PIBHOCTI IIBUIKOCTEH OCYBaHHS €KCKaBaTOPHOTO BHOOIO Ta OypoBOro (GpoHTY:

\Y
_ "30.m
n6.6s’]n‘m. - Vi op. ! (31)
30.6
ne Vi — 3MIHHA I[IBUAKICTh  TIOCYBaHHS  €KCKaBaTOPHOTO  BHOOIO

(muB. hopmyny (2.2)), mlzminy;
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V.66 — 3MIHHA IMIBHIKICTH MOCYBaHHSA OypOBOTO (POHTY HpH POOOTI OIHOTO
Bepcrara, mlaminy;
Kayp. = 1,4+1,5 — Koediui€eHT, 1110 BpaxOBY€e MEHIIY KUIBKICTH pOOOYNX 3MiH
nipu OypiHHI CBEP/JIOBUH, HIXK IIPH eKCKaBallil FpHUY0i MacH.
Ipu po3paxyHKy (Nseepem) TOTPIOHO OKPYIISATH A0 HAHOIIKYOTO IJIOTO
yyca. 3MiHHA MIBUJIKICTh IOCYBaHHS (poOHTY OypoBHX poOIT mpu poOOTi OAHOTO
BEPCTATa BU3HAYAETHCS 3 (HOPMYIIOL0, M/3MiHY:

Vs = —| ' 3.2)

ne Ils s, — 3MiHHA IPOAYKTUBHICTH OYPOBOTO BepcTaTa, M/3miny,

a — BIICTaHb MK CBEpP/UIOBUHAMU B DS, M;

Np.cx. — KUIBKICTD PSIIIB CBEPJIOBUH OYpOBHOYXOBOT 3aX0/IKH;

lcs. — MOBXUHA CBEPIOBHH, M.

MacoBi BHOYXM PEKOMEHIOBAHO IUIAHYBAaTH MIOTIDKHS MO Cy0OTax B KiHII
npyroi pobodoi 3MiHH.

3.2. Ilopsigok po3paxyHky i moOynoBu rpadika opranizauii podotu
OypoBUX BepcTATIB

1. BukoHy€eThCs ecKi3 po3TailyBaHHs OypOBUX BEpCTATIB Ha MOYATOK MiCSIL
(puc. 4, a).

0 200 400 600 800 000 1w
<
a <
<
|ﬂ] i IU] m
gliitE
00004: o ole © o o o © o
u i e B K
D-«/ i ucnovui“fuc
120n | 232m

Puc. 4. Po3ramyBanHsi 0ypoBUX BepcTaTiB Ha ycTymi:
a — Ha TIOYATOK MICHIIS; 6 — HAa KIHELb MiCSIIs
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2. BwusHawaeTscsi 3MiHHa TPONYKTHBHICTH OypoBOro BepcTary (IHB.
poamin 1.1).

5 cenem :w-0,949-0,95-0,95~0,97 =62,7 m/ 3miny.
e 4154175

3. BusHauaeTbcs 3MiHHA MIBHIKICTH MOCYBaHHA (POHTY OypoBHX poOIT mpH
poboTi ogHOTO BepcTara (3a hopmynoro 3.2):

62,7-8 .

v, = ————=8m/ 3miny.

- 3-20,8

4. BusHayaeTbCsl 3MiHHA IIBUIKICTh MOCYBaHHS €KCKaBaTOPHOI'O BHOOKO (3a
thopmymoro 2.2)):

36.m. = % = 17.9M/3MiHy.

5. Bu3HauaeThbcs KUIBKICTh OypoBUX BepcTaTiB (3a popmydoro (3.1)):

nﬁ .eepcm. 8

6. bymyeTtbcst ocHOBa rpadika oprasizaiii poboT OypoBHX BEpCTATiB IO
aHarorii 3 rpadixom, 300paxeHnM Ha puc. 1.

B 3arosioBky Tabnuii 3amicTh «EKckaBalis TipHUYOT MacH, TUC. M°» MUIIEMO
«bypinsst cBepIOBHH, M» (pHC. 5).

7. TlnanytoThcs TEPMIHH MPOBEACHHS TLIAHOBO-TIONEPEIXKYBAILHOTO PEMOHTY
KOKHOTO Bepcrary. [Ipucoroemo Bepcratam Homepu 1, 2, 3. Ha Bepcrari Nel
wianyemo nposectd I[P 3 mepmroi 3MiHM mepmioro ymciia Micsis i 10 KiHIS
JpyToi 3MiHM Jpyroro uucia Micsus, Ne2 — 3 npyroi 3MiHM BOCEMOTO 4Hcia i 10
KIHIISL IPYyTOi 3MiHM JIeB’SITOro yKcna, Ne3 — 3 mepuoi 3MiHM IT°ITHa IS TOTO YHCIIa
1 10 KiHIA APYroi 3MiHU IMICTHAIISITOTO YUCIA.

OCKiTbKM 32 yMOBOIO 3aBJaHHS BEPCTaTH ILAPOLIKOBOrO OypiHHS, TO
tpuBamicth [TI1P — nBi no6u abo 4 podoui 3minu (Tadm. 1.5).

8. Iepwuit muowcoens pobomu Oyposux eepcmamie. 3 Tepmoi 3MiHH 1-ro
qucia micsis OypiHHA 31MiACHIOEThCS BepcTtataMu Ne2 i Ne3. 3miHHA MIBHUIKICTH
MOCyBaHHsI OypoBOro (poHTY IpH IX CHUIBHIM poOoTi ckmame 28 = 16.m, a

18




MIHICTEPCTBO OCBITH I HAYKH VKPATHU ®-23.05-
K Ka JEP)KABHUH YHIBEPCUTET «KUTOMUPCBHKA IMMOJITEXHIKA» .
"T(.)M"pc.b Cucrema ynpasJinns axictio Bianosizae ICTY ISO 9001:2015 05.02/184.00.1/M/OK9
MOJITEXHIKA
Exsemnaap Ne 1 Apx 10719
3MiHHA TPONYKTHBHICTE 1O OypimHO — 2-62,7 = 1254 m. [loGoBa

npoaykTuBHICTS — 250,8 m cBepmmoBHH. 3a YoTHpU pobOoUi 3MiHH ABOX BEpCTaTiB
OypoBuit (GpOHT  TepeMiCTUTBbCA  BiL  PO3KPUBHOTO ¢Guanry  Ha
4-16 =64 m1i06yne npodypeno 501,6 m cBepIOBHH.

Ha 3aroroBieHiii ocHoBI rpadika opranizamii podiT mNOKazyeTbes
nepeMinieHHst 6ypoBux BepcTatiB (puc. 5, minsaka 0—a) 1 3aMOBHIOETHCS TaOIHIIA.
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Puc. 5. I'padik opranizamii podboTn 6ypoBoro Bepcrara

3 mepuroi 3MiHM TPETHOTO YHCIIa OYMHAE TpamroBaTu OypoBuil Bepcrat Nel.
3MiHHA MIBHUIKICTH MOCYBaHHS OypoBOro ()pOHTY HpHU CHUIBHIM poOOTI BepcTaTiB
ckiaage 3°8 = 24 m, 3miHHa mnpoaykTuBHiCTE — 3 - 62,7 = 188,1 m. Jloboma
NPOAYKTHBHICTS — 376,2 M cBepIOBHH. J[0 KiHI THOKHS (0 KIHIS APYroi 3MiHH
IIOCTOI0 4YHMCIlia) BepcTatamu Oyze BiampainpoBaHo 8 poboumx 3MiH. BypoBwuii
(pOHT TEepeMiICTUTHCS BiJA PO3KPHUTOTO (IIAaHTYy HA BiJACTaHb, IO JIOPIBHIOE:
64 + (8 - 24) = 256 m. Ha rpadiky opranizamii poOiT moKa3yeTbCcsi MepeMillieHHs
OypoBux BepcraTiB (puc. 5, HinsiHKa a—6) i 3aMOBHIOETHCSA TAONUIS OypiHHS
cBepaIoBHH. Jlo KiHus THxkHS Oyne npodypeno 2006,4 m cBepUIOBHH.

9. Zlpyeuii musicoenv pobomu Oyposux eepcmamis. 3 IEPIIOl 3MIHA BOCBMOTO
Yuclla Ha IUIAHOBO-TIONEPEKYBAIBHMH PEMOHT 3ymnHHSEThCs Bepcrar Ne2.
Tpusaiicts peMoHTy 1Bi m00u (4 3MiHK). PoGoTa BepctatiB Nel i Ne3 3abesmeuye
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3MiHHY IOBHAKICTH TMOCyBaHHS OypoBoro ¢poHTy, piBHy 16.m. 3minHa
MpOAyKTHBHICTE OypinHSA — 1254 M, mobosa — 250,8 m cBepmmoBuH. 3a 4OTHPHU
3MiHH, 10 BBEJCHHS B poOoTy Bepcrata N2, OypoBui ()pPOHT NEpeMiCTHTHCS Ha
64 m, i Oynme 3HAXOJIWTHUCh HA BIJACTaHI, MO nopiBHIOE. 256 + 64 =320 m Bix
PO3KpHTOrO (IIaHry.

INoka3syeTscs nepemilieHHs 6ypoBuX BepeTati Ha rpadiky (puc. 5, ninsHka 6—
2) 1 3aMOBHIOETHCS TaONHUIIS OyPIHHS CBEP/IOBHH.

3 mepmoi 3MiHM JECATOro 4HCia MOYMHAE HpaitoBaTH BepctaT Ne2. 3miHHA
MIBUJIKICTH MTOCYBaHHA OypOBOTO (pOHTY IpU poOOTi TPHOX BEPCTATIB 3pOCTaE 10
24 m, 3MiHHA IPOAYKTUBHICTH 10 OypiHHIO — 0 188,1 M, a moboBa — mo 376, 2 m
cBepUToBHH. J{0 KiHII THKHA 3a 8 pobounx 3MiH OypoBuil GPOHT MEPEMICTHTHCS
Ha Binctanp 8 + 24 = 192 u i O6yzme 3HaxomuTHch Ha Binctani 320 + 192 =512 m
Bim po3kputoro ¢uaHry. IlokasyeTbcs mepemimeHHsS OypoBHX BepcTaTiB Ha
rpadiky (puc. 5, minsHKa e—0) i 3aMOBHIOETHCA TaOMHIA OypiHHS CBEpTOBHH. J[0
KIHIISL APYTOTo THXKHS Oyzne npodypeno 4012,8 m cBepAIoBHH.

10. Tpemiii muxcoenv pobomu Oyposux sepcmamis. 3 mepmioi 3minu 15-ro
YHuciaa Ha  IJIAHOBO-TIONEPE/DKYBAIBHUM  PEMOHT  3YNHMHAETHCS  OypoBHUi
Bepctat Ne3. [Ipamorors Bepctatu Nel Ta Ne2. Yepes 1Bi 106w iX cniyibHOT poboTH
OypoBuii GpoHT Oyme 3HAXOAUTUCH HA BiACTaHi, 10 AopiBHIOE 512 + 64 =576 m
Bil po3kputoro ¢uanry. [lokasyeTbcs mepemimieHHs OypoOBHX BepcTaTiB Ha
rpadiky (puc. 5, minsHKA e—¢) 1 3aMOBHIOETHCS TaOMuIss OYPiHHS CBEPIUIOBHH. 3
nepioi 3MiHM 17-ro yncna nmounHae npamtoBaty Bepcrar Ne3. Jlo KiHIS THXKHS 32
BiciM poOounx 3MiH OypoBuii PpoHT nepemicTuThest Ha 192 v, 1 Oyae 3HaXOUTUCH
Ha BifcrTaHi, piBHIi: 576 + 192=768 m Bim poskputoro ¢uanry. [lokasyerscs
nepeMinieHHss OypoBHX BepcTaTiB Ha rpadiky (puc. 5, numsHKa e—orc) i
3aMOBHIOETECS Tabmuil OypiHHS cBepaioBuH. [lo KiHIM ApYyroro TKHS Oyne
npoOypeno 6019,2 m cBepAIOBHH.

11. Yemeepmuii musicoenv pobomu O6yposux eepcmamis. 3 MHOTO THXKHS 1 10
KIiHII MicAIld TpamiooTh BCi Tpu OypoBux Bepcrata. Ha derBepromMy THXKHI
3aBepIIyeThCs OOOYPIOBaHHA OCTAHHBOI MIJITHKH 3aXOJKH JOBXHHOIO, IIO
jgopiBaioe: 1000 — 768 =232 m. Yac 1 o000yproBanHsa ckiage 9,66 3MmiHM
(232 M+~ 24 ml3m). Tlicns 3aBepiueHHs 00OyprOBaHHS 3aXOAKH  BEPCTATH
HeperansoTbcss O ii po3kpuroro ¢uiaHry. TpHBaJiCTh XOJIOCTOrO IIEPErOHY
Bepcrata (i, ) Bu3HadaeThes 3a popmyioro (1.5), a KUTBKICTh NEpeMUKaHb KaOeIro
(M) — 3a popmyoro (1.6):

1000

. = m +(3,3) =11200 (1,37 3minu)
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1000 3
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Yac ma 3aBepmieHHsA OypiHHSA 3aXOIKM 1 TIeperiH BepCTaTiB  CKIazae
(9,66 3minum + 1,37 3mian) ~ 11 3min. YeTBepTHil THXICHb TIOUYHHAETHCS 3 TIEPIIOT
3MiHA 22-TO 9YWClla 1 BigNOBIOHO, B JAPYTY 3MiHy 26-T0 4YHCa 3aKiHIYETHCS
000yproBaHHs 3aXOJKH 1 IMOYMHAETHCS XOJOCTHH TeperiH BepcrariB. [leperin
3aKiHYY€ThCS A0 KIiHIA Tepiroi 3MiHKM 27-TO 9Ucia i B APYTy 3MiHY BepCcTaTd
MOYHYTh OypiHHS HACTYIHOI 3aX0AKH. 3a OHY 3MiHY OypOBHI ()POHT MMOCYHETHCS
Ha 24 m 1 Oyne npoOypeno 188,1 m cBepanosun. Ha rpadiky (puc. 5) nokasyerbcs
nepeMinieHHst OypoOBHMX BEPCTATiB 3a THXICHD (IINSAHKHU 3—u, i—il). [Ipu 3amoBHEHH]
Tabnuui Tpeba MaTH Ha yBasi, o 26-To uuciaa OypoBi BepCTaTH IPAaIIOIOTh
HETOBHI /Bl 3MiHM, a TUTbKU 1,66 3MiHH, 1 TX H0OOBa MPOIYKTUBHICTH CKIIAJC:
188,1- 1,66 = 312,2 m cBep IOBHH.

12. [T’ smuu mudxcoens pobomu d6yposux eéepcmamie. Ha 11boMy TrKHI OypoBi
BEpCTaTH MPAIOIOTh TUTEKH JBa HHI (4 pobounx 3MmiHM). OO0OYpIOETHCS HiNITHKA
3aBIOBXKKH 4 - 24 = 96 m. [lo xiHIA Micss OypoBi BepcTaTH OyIAyTh 3HAXOJUTUCH
Ha BifcTaHi, mo gopiBHIOE: 24 - 96 = 120 m Big moyatky HOBOI OypoOBHOYXOBOT
3aXOJIKH.

KoeoimieHT KOpPHCHOTO BHKOPHCTaHHA poOOYOro Yacy OJHOTO OypOBOTO
BepcraTa Ko JOpiBHIOE (IUB. popmyiy (1.3)):

K5 —1-2+137_ 4697
o 52

MicsgHa MIBUAKICTE TOCYBaHHS (PPOHTY pobiT 3a yMOBOIO OypoBHOYXOBOT
MiAroTOBKY mopin xo BuiiManus (qus. popmyiy (1.8)), mluic.:

_ 8776,7-23,1-8 _
¢4 1000-20,8-3
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4. Po3paxyHnkoBa podora Ne3

«Po3paxyHok i mo0ynoBa rpagika opranizanii cmiibHoi podoTn GypoBux
BepCTaTiB Ta MeXJIONATH»

Buxigui naui

1. OG'exT po3p0oOKH — PO3KPUBHUHN YCTYII, ckianeHuii moponamu VIl kareropii
3a Oypumictio, |1l kaTeropii 3a BaXXKiCTIO CKCKaBAIlil.

2. byposwii Bepctat — CBP-160A-24.
. Buiimanpamii ekckaBatop — OKI-10.
. loBxwuHa ekckaBaTopHOi (OypoBuOyxoBoi) 3axoaku L = 1000 .
. Bucora ycryny H = 12,5 u.
. upuHa 6ypoBruOyx0Boi 3ax0aku 4 = 18 .
. KinpkicTb psziB CBEpATIOBHH Ny, = 3.
. JloBxuHa CBEPATOBHH lcgepon. = 14,5 m.
. Bingcranp Mix cBepJIOBUHA MU B psay a = 6 .

10. Tiamerp cBepaiaosus des = 0,16 .

11. Po3kpuB yctymy — qBOGIIaHTOBHIA.

12. BanTtaxxomigiioMHiCTh aBTOcaMockuay — 80 mown.

13. Bum pemoHTy OypOBHX BepCTaTiB — MICSYHHH  ILIAHOBO-
norrepepkyBansHIA peMoHT (I1I1P).

14. Bunm peMOHTY eKcKaBaTopa — MICSYHHHA IUIaHOBO-TIONEPEIKYBATbHUN
pemont (I1I1TP).

15. PosramryBaHHS €KCKaBaTOPHOTO BHOOIO BiTHOCHO IIOYaTKy 3aXOJKH
I, =100 m.

16. st mopix 111 kareropii 3a BaKKIiCTIO eKCKaBallil HAHOUIBII parioHaIbHIM
€ Bukopucranss Mexyonary DKI-10 3i 3MiHHEM KOBILIEM MicTKicTIO 8 M°.

O 0N L bW

4.1. OcHOBHI N0/10KeHHS

3a yMOBOIO 3aBHaHHSI PpO3KPTTA YCTyHy JBoQaHroBe, 1, BiAMOBiIHO,
oprasizaiiss po6oTu OypoBOTO Ta BHHUMAILHOTO OOJIATHAHHS IIAHYETHCS
3I1MCHIOBATUCH 32 MAasSTHUKOBOIO CXEMOIO.

[Monoxenns  OypoBoro  (poHTYy  BIHOCHO  EKCKaBaTOPHOTO  BHOOIO
BU3HAYAETHCS 3 YpaxyBaHHSAM OOOB’SI3KOBOTO MiHIMaIBHOTO pe3epBy MijipBaHOT
ripauyoi Macw, skuil 3abesneuye TwxHeBY (21 3miny) Gesnepebiiiny poGoty
€KCKaBaTopa.

JossxuHa pe3epBHOT AUTAHKH (l,e5) BU3HAUAETHCS 38 HOPMYIIOHO, M:

2111

I M.3M.

pe AH
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4.2. Tlopsigox po3paxyHkKy i moOynoBu rpadika opranizanii podoru
OypoBHX BepcTaTiB i MexJIonaTH

1. Busznauaetscs 3MiHHA HpOZ[yKTI/IBHiCTI) MEXJIOIIaTH:

_354-358 503 6.
Hae.aem. 60.8.0, 69
_ 480-25-10-60

., = -35,4=3077 »* | 3m.
o 3,83+0,6

2. Bu3HavaeThbcs 3MiHHA TIPOYKTUBHICTh OYPOBOTO BEPCTATY:

_ 480-25-10-60

6.6epcm. 0194901950,97 = 72,6 /l/l/ 3M.
T 4,04+0,6

3. BusHavaeThCs JOBXKHUHA AUISTHKH PE3CPBY:

- 21-3077 287

P 18-12,5

4. Bu3HayaeThCs PO3TAIlyBaHHA OYPOBHX BEpCTATIB HA YCTYIi Ha IMOYATOK
MICSIIIA:

(I +1 _)=100+287 =387 .

pes.

5. BuKoHyeTbCS €cKi3 po3TalryBaHHS MeXJIomaTh i OypoBHX BepcTaTiB Ha
YCTYTIi Ha T0YaToK micss (puc. 6, a).
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Puc. 6. Po3ramyBannsi MexJionaTu i 6ypoBUX BepcTaTiB Ha YCTYIi:
a — Ha MMOYATOK MICAIS; 6 — Ha KiHEIb MiCsILs

6. Bynyetbcst ocHOoBa Tpadika opramizamii poOiT Mexionmatd i OypoBHX
BepcTariB. Ha npomy rpadiky, Ha BigMiHy BiJ paHille BAKOHAHUX PO3PaxyHKOBUX
pobit Ne 11 Ne 2, o oci abcuuc OyayroThes JBi TaOJIMII: BEPXHS — IJIsl peecTparii
MOKA3HUKIB OYpiHHS, 1 HWKHS — JUIs eKcKaBallil ripuuyoi Macu (puc. 7). Crouatky
BUKOHYIOTh pPO3paxyHKH 1 OynyrooTe rpadik opraizamii poOoTH OypoBHX
BepcraTiB. Po3paxyHoK opraHizarii po6oTn OypOBHX BEpCTATiB MPOBOAUTHCS B Tii
JKe MOCIITOBHOCTI, IO 1 B TabopaTopHii poboTi Ne 2.

D

Dircws [7]7]5] 856 IR P P R P )
.

5 NN N I P P I T S T
%Eumm B[R IR [R | R (R R R R
5 |Falalslalslzlsls S FBBEE
& R 3 SHEHE
%m :’fl [RIRBRBRRD (BRI BEB[RBB[RBBBIBBERR

A
- 4 T
LRI a glalxls
H i, S RIXINR

Puc. 7. I'padix opranizauii podoru 6ypoBux BepcraTiB i MexsonaTu
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7. BusHavaeThscs 3MiHHA MIBUAKICTH MIOCYBaHH OypoBOro GpoHTY mpu poOOTi
oxHOTO OypoBoro Bepcrara (auB. Gopmyiny (1.8)), mlzm.:

72,6-6
V = ! =
w0 3.14,5
8. BusHauaersCs 3MiHHA WIBHAKICTH [OCYBAaHHS PO3KPHBHOTO BHOOKO (IHB.
bopmyny (2.2)), mlzm.:

10.

L30T 454
18-12,5

9. Bu3HavaeThcs KUTBKICTh OypoBHX BepcTaTiB (muB. Gopmyiy (3.1)):

n6.('i)7. = % .1’ 5 = 2

IIpucBoroemo OypoBuM Bepctatam Homep Nel i No2. Jlms Bepcrarta Nel
IUIaHYEMO IIJIAHOBO-TIOTIEPEKYBAJIbHAN PEMOHT B TEPILY 1 APYTY 3MiHH IEPIIOTO
gucia Micss. TpHuBaicTh peMOHTY BepcTaTiB 00epToBoro OypinHs — 1 mo6a abo 2
3MiHH (nuB. Tabm. 1.5). s BepcraTa No2 miaHyeMoO ITaHOBO-TIOTIEPEKYBATbHUH
PEMOHT 4epe3 THXKACHb Y Mepuly i APYry 3MiHy BOCBMOTO YHCIIA.

Hepwuit muxcoenv pobomu Oyposux eepcmamie. Y Tepiny 100y MpaIioe
BepcraT Ne2. JIoboBe mocyBaHHsS OypoBOro (hpoHTY Hpu poOOTI OJHOTO BepcTaTa
nopieaioe 2:10 = 20 wm; mpu coinbHii po6oTi 1Box BepcrartiB — 40 m. Orxe, 3a
nepury mo0y OypoBuil ¢poHT mepemicTuthes Ha 20 M, a 3a iHmi 5 16 —
Ha 5-40 = 200 . Pasom 3a tikaens: (20+200) = 220 m.

Ha rpadixy oprasnizanii pobiT nmokasyerscst epeMilieHHs: OypoBHX BEpCTaTIiB
3a mepuni TKAeHb (puc. 7, nuisiHka 0—a), 1 3aIIOBHIOETHCS TaOJIMI MTOKa3HUKIB
Oypinns. 3a TmkIeHs Oyne mpoOypeno 1623,6 m cBepanoBuH. BypoBuil ¢poHT
Oyne 3HaxoauTHCh Ha Biactani (387 + 220) = 607 m Bij M0oYaTKy 3aX0JKH.

11. Jlpyeusi muowcoenv pobomu 6yposux eepcmamis. Y nepmy 100y (8-ro
yucia) Ha PEeMOHTI 3HaxoauTbesi Bepcrar Ne2, mpampoe Bepcrar Nel. Tomy
MOKa3HUKH OypiHHSA OyAyTh Taki K, K 1 3a MEpIINd THKIeHb. bypoBuit ppoHT
nepemictutbess Ha 220 m i Oyme poO3TamIOBYBaTHUChH BiJ IMOYATKYy 3aXOOKH Ha
Bigcrani (607 + 220) = 827 m.

Ha rpadiky opranizaiii poOiT moka3yeThcs iepeMillieHHss OypOBUX BEpPCTATiB
3a IPYTUi THWOKIEHb (pUC. 7, MIISHKA 6-8) 1 3alTOBHIOETHCS TAOJHIIA TOKA3HUKIB
Oypinns. Beporo 3a nBa TvxHI Oyne npoOypeHo 3247,2 m cBEpIJIOBUH.
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12. Tpemiii muswxcoeno pobomu 0Oyposux eepcmamis. [lounHaOUM 3 IHOTO
TOKHA (3 15-TO Wmcma), i 70 KiHI MicAls, OyayTh IpamfoBaTH OOM/IBa BEPCTATa,
3a0e3neuyroun a00oBe mocyBaHHS (poHTy poOiT Ha 40 M 1 OypinHs 295,2 m
cBepAIoBUH. Ha npoMy THIKHI TOOYpIOETHCS Ieplia 3aX0JKaMH, a OCKUIBKH 10 i1
ki samumiaeteest (1000-827) = 173 m, TO uwac m0OyproBaHHs CKiaje:
173/40 = 4,3 no6wu (9 3miH).

Takum 4nmHOM, N0 KiHI Apyroi 3miHu 18-ro ymcna o00OyproBaHHS NepIIOi
3aX0JKH 3aKiHUMTBCS 1 3 mepiuoi 3MiHu 10-To yuciaa MoYMHAETHCS 000ypIOBaHHS
Ipyroi 3axoxku. Haramyemo, 1o po3KpuTTS ycTymy — ABOQJIIAHTOBE, a poboTa
oONagHaHHSA OpraHi3oBaHA 3a MAasSTHHKOBOIO CXeMowo. 3a 1Bl mobum, 1m0
3aIUIIMIIACS, OYpOBHH (PPOHT MEepeMiCTUTHCS Mo ApyTii 3axoami Ha 2-40 = 80 m.

Ha rpadiky opranizarii poOiT moka3yeThcs mepeMilieHHs] OypoBHX BEpCTAaTIiB
3a TpeTiii TwkoeHb (puc. 7, IINIHKA e—0 Ta e—€) 1 3aIOBHIOETHCS TaONHIIA
MOKa3HWKIB OypiHHsA. Bcroro 3a Tpu TmwxkHI Oyme mpoOypeno 50184 wm
CBEPJIOBUH.

13. YerBeptuii THXIeHb poOOTH OypoBHX BepcTariB. 3a el THXKICHb
nocyBaHHsi OypoBoro ¢GppoHty pooit ckiaae 6-40 = 240 m i BiH 3HAXOIUTHUMETHCS
Ha Bigcrani (80 + 240) = 320 m Bixg moyatky HOBOI 3ax0Kkd. Ha rpadiky oprai-
3arii MOKa3yeThesl MepeMillieHHsT OypoBHX BepcTariB (puc. 7, AUISHKA Jic—3).
Bceroro 3a yotupu TrkHI Oyzae mpodypeHo 6789,6 M CBEpAIOBUH.

14. 3a 1Bi 100U IM'sATOTO TIKHSA OypoBHUil PpoHT mepemicTuthes Ha 2-40 = 80 u
i Oyae 3HaXOQUTUCH Ha BijacTaHi, mo gopisaioe: (320 + 80) = 400 m Bix mouatky
HOBOI 3axojku. Ha rpacgiky opranizamii po0iT moka3yeTscs IepeMilieHAs O0ypOBUX
BepcraTiB 3a 29-¢ i 30-¢ umcno wmicsus (puc. 7, AiSHKA #—i) 1 3alTOBHIOETHCS
Tabnus Toka3HWKIB OypiHHSA. Beporo 3a wmicsiup Oyme mpoOypeno 7380 wm
CBEp/JIOBUH.

Pospaxynok opeanizayii pobomu excxasamopa

TTocmimoBHICTh po3paxyHKy opraHizailii poOoTH Taka X, K i B JabopaTopHiit
po6oTi Nel.

15. oboBe mocyBaHHSI PO3KPMBHOTO BHOOIO cTaHOBHTH 3-13,8 = 41,4 .
JoGoBuii 06’ €M TipHHYOi MACH, IO €KCKABYEThCA, CTAHOBHTE 33,11 = 9,33 a2,

[T1aHOBO-TIONIEPEKYBANIBHAN PEMOHT €KCKaBaTopa TPHUBAJICTIO Tpu mobu (9
3MiH) IUIaHyeMO Ha mepun uymciia Micsiugd. EkckaBamis  ripHudoi  Macu
PO3MOYHEThCS B Mepury 3MiHy 4-ro 4uciia. 3a yMOBOK 3aJayi €KCKaBaTop
3HaxoauThcs Ha Bifgctani 100 wm Big movarky 3axoikd. Toml AUISHKA 3aX0JKU
moxkuroro 1000 —100 = 900 m, mo 3amummiack, Oyae BiampamboBaHa 3a
900/41,4= 21,74 no6u (21 no0y i 2 3minun). OTKe, 10 KiHLA APyroi 3MiHU 25-T0
YUCJia EKCKaBaTop 3aKiHYMTh po3poOKy 3axonmku. Ha rpadiky opranizarii
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Exsemnaap Ne 1 Apx 10/ 27

MOKA3Y€EThCA TIEPEMIIICHHS €KCKaBaTopa IPH BiAMpaIlloBaHHI HEpIIol 3aXOIKH
(puc. 7, ningHKA 1i-K) 1 3aTIOBHIOETHCS TAaOIHIIA 00’ €MiB eKCKaBallii.

16. 3 TpeThoi 3MiHM 25 YHCIa MEXJONaTa MOYMHAE BiIIPAIIOBAHHS IPYrol
3axonku. Jlo KiHIs Micsns 3amumaeTbes 5 116 1 1 3mina (16 3miH). 3a 1eil nepiox
€KCKaBaTop MepeMicTUThCs Ha BiacTanb 16-13,8=220,8 m. Ha rpadiky opranizamii
poOIT TOKa3yeThCsl MEepeMillleHHs eKCKaBaTopa IIpW BiANpaloBaHHI Apyroi
3aX0AKH (AUISHKA K—71, PUC. ) 1 3aOBHIOETHCS TaOmuus 00’eMiB ekckaBauii. Ha
€CKi3i MOKa3yeThCs MO3HUIlisA OYPOBHUX BEPCTATIB 1 €KCKABATOpa HA KiHEIb MICSIIS
(puc. 7, 6).

17. TToxa3zHuKY poOOTH 0OJIaTHAHHS 32 MICSIIb.

Byposi eepcmamu. 3a Micsiup ABOMa OypOBUMH BEpCTaTaMH [UIAHYETHCS
poOyputH X115 vic. M CBEpIUIOBUH (nuB. TaOn. Ha puc. 7). KoedimieHT KOprcHOTO
BHUKOPHCTAHHS POOOYOro Yacy 0HOro OypoBOro Bepcrara:

K, =1-29_0, 06,
g 52

MicsyHa WBHIKICTh MOCYBaHHS (POHTY poOOIT 3a yMOBOIO OypoBHOYXOBOi
MIATOTOBKH IOPiJl 10 BUIMaHHSI:

_7380-18-6

_ (300186 109 ) mic.
-~ 1000-14.5-3 e

Excrasamop. 3a MicsIIb TIIaHOBA IPOAYKTHUBHICTE CKIANE 11, ic. = 251,9 THC. M.
KoedimieHT KOpUCHOTO BUKOPUCTAHHS POOOUYOro Yacy eKCcKaBaTopa J0piBHIOE

K,, =1-——==0,9.
90

MicsyHa MIBUAKICTH TOCYBaHHSI (POHTY pobIT 3a yMOBOIO BHHMAaHHA
PO3KPUBHUX HOPIJI:

251900

gy, = == 20,1 m/ uic.
1000-12,5
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Homatok 1

3aBaaHHS HA PO3PaXyHKOBY po0oTy 3 Aucnumiing «OpraHizanis Ta njaHyBaHHs

ripHu4HX podiT»

Tema 1. «Po3paxyHok i no0ynoBa micsiuHoro rpagika opranizaunii podoTu MexsionaTm»
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[Iponosxenns nox. 1

INokazHuku Bapiantu
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MIHICTEPCTBO OCBITU I HAYKU YKPATHU
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Exzemnusp Ne 1

Apx 10/30

3aBAaHHA HA PO3pPaxyHKoOBY podoTty Ne2

Homatok 2

«Po3paxyHok i nodynoBa micsiuHoro rpagika opranizauii po6oTu 6ypoBux BepcraTin»

Iloxa3nuku Bapiantu
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Homnatok 3

3aBAaHHA HA PO3paxyHKoBY podoTty Ne3

Tema 3. «Po3paxyHok i nodyaoBa rpadika opranizauii cmizibHoi po6oTu 6ypoBux

Bep CTATIiB TAa MeXJIONATH

IMoxa3Huku Bapiantu
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