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3ATAJIBHI IOJIOKEHHS 1 3ABJIAHHSI 1O BAKOHAHHS
KYPCOBOIi POBOTHU

VY 1mux BKa3ziBKaxX HaBelIcHA METOJMKA BUKOHAHHS KYpPCOBOi poOOTH
CTY/IGHTIB BiJIIIOBiTHO JI0 pOOOYMX MPOTpaM KypciB.

Mera BKa3iBOK — 3a0e3MeYuTH (CKTHUBHE 3aCBOEHHS TEOPETHUYHUX
3HaHb 1 HAOYTTS HABUKIB, HEOOXITHHUX JUISl TPOEKTYBAHHS Ta MPAKTUYHOTO
BUKOHAHHS 1 KOHTPOJK) TEXHOJOTIYHUX TPOIECIB Yy TEXHOJOTiT
OyIiBETBHOTO BUPOOHHIITBA.

Meronrka BHKJIAJCHA 3TiTHO 3 BHPIMICHHAM TEXHOJIOTIYHHX
3aBJaHb, 0 CKJIAJA0Th OCHOBY BUKOHAHHS MPAKTHYHUX POOIT, a TaKOK
caMocTiifHOT poOOTH 10 3a3HAYEHHUX KYPCIB.

[pucrynaroun n0 BHBYCHHA Kypcy «TexHooris OymiBHHIITBAY,
CTYJICHT TIOBUHCH YIiTKO YSBIISITH HOTO METY 1 3aBIaHHS.

3HaHHS CTYJCHT OTPUMYE, BHBUAIOYHM Martepiaj, BUKIAJICHUN Ha
JIEKI[IAX, MPAKTHIHUX 3aHATTAX, IMiJ] 9aC CaAMOCTIHHOI Ta iHIWBIIyaJbHOI
poboru.

MetonuvHi BKa3iBKM BKJIFOYAIOTh METOJHMKY BHKOHAHHS KYpPCOBOI
poboTH, sKa CKIAIA€ThCS 3 PO3PAXYHKOBO-IMOSCHIOBALHOI 3aIHCKH,
BHKOHAHOI Ha apKyllaX CTaHIAPTHOTO POo3Mipy A4 i OIHOrO KpPECICHHS
¢dopmary Al. Tlpu poOoTi HaJ KypCOBOK pOOOTOIO 1 MPUHHSTTI PilllcHb
CTYJICHT MOBHHEH KOPUCTYBATHCS JTIIOYMMU HOPMATUBHUMH JIOKYMEHTAMU
B OymiBauntei (CHY, EPY, JIBH, €HiP Tomo), HaB4aapHUMU
MMOCIOHMKAMH, METOTUYHUMH BKa3iBKaMHU.

METO/AYHI BKA3IBKH 10 BAKOHAHHSA KYPCOBOI
POBOTH «ITPOEKTYBAHHSA CYMICHOI'O BUKOHAHHA
KAM'AHUX I MOHTAXKHUX POBIT»

1. 3micm po3paxynKoeo-nosacHI08ANbHOT 3anUCKU

1. Berym.

2. XapaxTepucTuka OyanHKY.

3. BusHaueHHs 00csTiB poOiT.

4. KanpKyJisiist Tpy/ZI0BUX BUTpAT 1 3ap0OiTHOI IIaTH.

5. Bubip meroniB npoBeneHHs! pOOIT, BU3HAYEHHS KiJIBKOCTI MYJIs-
piB, po3po0OKa TEXHOJIOTII.

6. BuOip MOHTa)XHUX KpaHiB, IPUCTPOIB 1 TEXHIKO-EKOHOMIYHE
0OTpyHTYBaHHS NPUHHATHX MEXaHI3MIB.

7. Kanennapuuii rpagik npoBeeHHs pooiT.

8. Po3paxyHOK TpaHCIIOPTHHUX 3aCO0iB.



9. TexHiK0-eKOHOMIYHI ITOKa3HUKH ITPOEKTY.

10. Bu3HaueHHs MaTepiaTbHO-TEXHIYHUX PECYPCIB.

11. 3axoan 3 0XOpOHHM Tpalli i TEXHIKK Oe3MeKH.

12. Cnycox BUKOPUCTaHUX JIKEpel.

Ha apkymii BaTmMaHy HaHOCSTh:

- TEXHOJIOTIYHI CcXeMH 3BeleHHs OymuHKy. Ilpm  3BeneHHi
6araTonoBepXxoBUX OyJMHKIB TEXHOJOTIUYHY CXEMY MPUBOJATH ISl OHOTO
noBepxy. Ha Hill moka3yloTh po30MBKY OYyIMHKY Ha IUISHKH, 3aXBaTKH,
SIPYCH, HAIIPSIMOK PYXY JIAHOK, ITOCJIiJOBHICTh YCTAHOBKU KOHCTPYKIIii;

- OpraHi3aIli podOYnX MiCIh;

- KaJeHJapHUi rpadik BUKOHaHHS poOIT 4M IMKIOrpaMy Ipolecy;

- TabnuIf0 MOTpeOM B OCHOBHUX KOHCTPYKIISX, MOHTa)XHOMY
yCTaTKyBaHHI, IIPUCTPOSIX;

- BHUMOTH JIO SIKOCTI;

- TEXHIKO-€KOHOMIYHi ITOKa3HUKH MPOCKTY.

2. BrazieKku 00 6UKOHAHHA KyPCO8oi podomu

1. Bcmyn
BuknanaroTs OCHOBHI 3aBjaHHsS OyaiBHHUITBA. DOPMYITIOIOTH METY
MIPOCKTY.

2. Xapaxmepucmuka 6yOuHKy, uwjo 3600UumsCcsi
Y kopotkiii (opMi OmMCyrOTH 00'€éMHO-IIAaHYBaJIbHE PIIICHHS 1
KOHCTPYKTHBHI 0COOJIMBOCTI OY/IMHKY, YMOBH OY/IiBHHUIITBA.

3. Busnauenns oocsieie 0y0i6enbHO-MOHMAICHUX POOIm

O0csaru OyIiBETbHO-MOHTAXKHUX POOIT BU3HAYAIOTH BiJIIOBIAHO JIO
cXeM OYIMHKY 1 JIOBIJIKOBUX JaHWX, MPHUBEICHUX y 3aBJIaHHI, B OJUHHIITX
BUMiptoBaHHs, npuiiHATHX B EHIiP.

BimnosimHo 1o CHY nipu 3BeieHHI OyIMHKIB 3 IIETeIbHIUMHU CTiHAMHA
JIO CKJIaITy POOIT BXOMATH:

- Llere/IbHe MYPYBAHHs 30BHIIIHIX i BHYTPIlIHIX CTiH, M’;

- IIeTeNIbHE MYPYBaHHS MIEPETOPOJIOK, M

- YCTaHOBKA pUIITOBAaHHS (Ha | M KJIQJIKH);

- Ioj1aya 1eriau (THC. IIT.);

- Ioj1avya pO3YuHY, M

- YCTaHOBKA 3aJ1i300€TOHHUX KOHCTPYKIIiH, IEPEKPHUTTIB, CXOIOBHX
MapIIiB, MalaHIHKIB, OAIKOHHUX TUIUT, IEPErOPOIOK, IIIT.;

- €JIEKTPO3BAapPIOBAHHS CTHKIB, TIOT. M;

- 3aJIMBaHHSA MIBIB IUTUT MEPEKPUTTSI, M.



OO6car 1erelnbHOr0 MYpPYBaHHS PEKOMEHIYETHCS IMiPaXOBYBaTH Y
¢dopmi Tabm. 1, 30ipHUX eneMEeHTIB — a0, 2.

Tab6mums 1
Haiimeny- 1o Ilaoma npopisis, M aowa,
BaHHA 3a BH- 0o-
Ne BHAIB crTin Bi- ABe- |3araab- | HATKOM | CAT,
o . . 3
KJIAJIKH, > | xon peii npopi- M
TOBIIAHA 3iB, M
Tabmuis 2
KiapkicTh Maca Maca
HaiiMmenyBanus eJIEeMeHTIiB OTHOI'0 BCix
Ne ypa Mapxka .
eJIEeMeHTIiB HA NOBePX, | eJeMeHTa, | ejieMeH
T, T TiB

[pu miapaxyrKy o6csriB podiT e mpuiiMati Ha 100 M° nereTbHIX
OyIHHKIB:

- merna — tic. mWr. — 40 (mpu ToBuwMHI cTiH y 0,51 mernnm), 39,2
(TIpH TOBIMHI CTiH Y 2 LIEIJIH);

- posunmH — M° — 22,1 (upu ToBmMHI cTin y 0,5-1 uermu), 23,4
(ipm TOBIIMHI CTiH Yy 2 1 OLIBII TETIIH).

3

Jlns 3aknafeHHs CTUKIB MDK IUIMTaMH  TMEpPeKpUTTIiB Ha | M

KOHCTPYKILiH cIIijf mpuiiMaTh: po3umH — M° — 0,025,

4. Kanvxynayis mpyoogux eumpam i 3apooimuoi niamu
Kanpkynsuito TpyZoBUX BUTpAT 1 3apOOIiTHOI IUIATH PO3PaxOBYIOTh
Ha | moBepx OymuwHKY (momatok 3). BoHa € mijcTaBoro i BH3HAYCHHS
TEPMiHiB BUKOHAHHS poOIT 1 MOOYIOBH KaseHmapHoro rpadika. Po3paxyHok
KaJBKYJISIIT 311HCHIOIOTH Ha MmiacTaBi o0csriB podit i EHiP.

5. Bubip memoodie nposedents pobim
Y 1boMy pO3iJTi IPUBOISATH BUMOTH JI0 TEXHIYHOI TOTOBHOCTI POOIT,
0 TepeayloTh BHKOHAHHIO PO3TJISIYBAHOTO IIPOLECY, @ TAKOXK CKIAJ i
TIOCITIZIOBHICT, BHUKOHAHHS BCIX MIATOTOBYMX pOOIT. JlaloTh OCHOBHI
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BKa3iBKH MPO CKJIJ i MOCIIOBHICT, BUKOHAHHS OCHOBHUX OIepalliid, Ipo
METOAM BHUKOHAHHS pOOIT, TEXHOJOII0, CIIOCOOM TPAHCIOPTYBAaHHS
MaTepiaiiB, BU3HAYAIOTh 3MIHHHUH CKJIaJl MYJISIpiB i po3mipH AUIsHOK [ 1, 2].

OpHi€ro 3 0cOONMMBOCTEH KaM'sTHOTO MyPYBaHHS € TOTOKOBHH METO/I,
B OCHOBI SIKOTO JIeXKaTh O€3MEePEPBHICTh 1 PIBHOMIPHICTH BUKOHAHHS POOIT.
KommnekcHuii mporec 31 3BeJEHHS KOPOOKM IIErelnbHOro OYIUHKY
HEOOXiTHO pO34JeHYBAaTH Ha OUIBII MPOCTi, IO BHUKOHYIOTHCA Y
BH3HaUYeHOMY puTMi. [IpoBiTHMMH npoliecaMyu € MypyBaHHS CTiH 1 MOHTaX
MIXKITOBEPXOBUX MEPEKPHUTTIB.

[Tpn norokoBoMy MeTo1i 00'€KT pO30MBAIOTH HA 3aXBATKH, OJTHAKOBI
3a TPYAOMICTKICTIO po0iT. UHUCIIO 3aXBaTOK BCTAHOBIIOIOTH OJHAKOBUM YU
KpaTHUM YHCITy IMPOBIJIHHUX TporeciB. MiHIMalbHa KiJBbKICTh 3aXBaTOK —
TIBI.

Pobory 3 1BO3axBaTHOI CHUCTEMH MOXKHA OpraHi3yBaTH 3a
TOPU30HTAJILHOIO CXEMOI0 PpO3BHTKY BHPOOHMYMX TpOLECiB 1 3a
BepTUKaJIBHOO (puc. 1, 2).

Hepexeummﬂ HepeKQummﬁ [Tepekpumms
§ & © &
X ™ ~ x «@ G\ —\ G\
8la ~ 8l N AN
SRS =0 =[ & Q\ G\
~
. ~ .
Q Q
S C >0 ] AN g AN
3axeamka 1 | 3axeamka 2 3axeamka 1 | 3axsamka 2
Puc. 1 —T'opusoHTansHa cxema Puc. 2 — BepruxansHa cxema
PO3BUTKY MPOIIECIB PO3BUTKY MPOIIECIB

ITpu ropusoHTaNbHIM cxemi poOOTYy OpraHi3ylOTh B TaKWi CrociO.
[Ticnst 3akiHUeHHS MypyBaHHs 1-r0 sipycy 1-1 3aXBaTku MyJsipy IEPEXOsiTh
Ha JIpyry 3aXBaTKy, @ MOHTQ)KHHUKH 1 TECISIpl — HA TEpIy.

[lpn BepTuKanbHIM cxeMi Kam'ssHE MypyBaHHS BEAYTh y Mexax
OJHI€T 3aXBaTKH I10 sipycax Ha BHCOTY IOBEPXY. Y CTAHOBKY PHIITOBAHHS i
3aroTiBIII0 MaTepialiB 3MIHCHIOIOT y APYTY 3MiHY.

BeprukampHa cxemMa pEKOMEHAYETbCS IS SIKHAWIIBHIIIOTO
3aKiHYEGHHS pOOIT Ha 3axBaTdi. 3BUYAWHO, 3BEICHHSA OYIUHKY 3
LIErebHAMU CTiHAMM BHKOHYIOTh METOJOM TMONEPEYHMX 3aXBaTOK. IXHE
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YHUCIIO 3aJISKUTH BiJl PO3MIpIB  OyIMHKY. Y OKHUTJIOBHX OYIMHKAax
NpUIMaloTh YacTHHY OYAWHKY, pIBHY CeKIii OyIUHKY. Y CTaHOBKa KpaHiB i3
nBoX OokiB OyawHKy (mpu mmpuHi OyamHKY Oimbmr 20 M) BH3Hauae
TIO3/IOBXKHE WIEHYBaHHS Ha 3axBaTku. [Ipm mpoMy omHouacHa poOora
KpaHiB nepea0avyaeTbesl Ha Pi3HUX JUISTHKAX.

Bucory mypyBanHs sipycy npuiiMaioTh He Oinmbie 1,2 m. Crinn
3aBBHIIKY 110 2,8 M MOXYTb OyTH pO30UTi Ha 2 SIpycH, 32 YMOBH YCTAaHOBKH
Ha 3BHYAWHI IiIMOCTH i UTiCKiB 3aBBUIIKH 110 40 cM.

3MIHHMHA CKJaJ MYJSIpiB TPH 3BEACHHI IIereJbHOr0 OYIWHKY 13
3aJ1i300€TOHHUMH 301pHUMU MIEPEKPUTTIMH BU3HAYAIOTH 32 (POPMYJIIOI0

9
b-a-k’
ne O — TpYOOBUTPATH I10 LETEIFHOMY MYPYBaHHIO (KAIBKYJISIISI TPYJOBUX

N=

BUTpAT), Y-CM; b — YHCIIO 3aXBATOK; @ — YHUCJIO SIPYyCiB; kK — pUTM poOOTH —
Yyac BUKOHAHHS POOIT Ha OJJHOMY SIpyCi — 3aXBaTlli, 3BUYafHO, BU3HAYAIOTh
YacoM YCT@HOBKM 30IpHHMX €JNEMEHTIB (KaJbKyJsilis TpYJIOBUX BHUTpAT,
M.-3MiH).

LerenpHy KJIaJKy CTiH i IEPETrOPOJOK BUKOHYIOTh JaHKaMu. CKian
JIAHOK MYJISIPIiB 3aJIEKUTH Bijl TOBIIUHM CTiH 1 CKJIAHOCTI MypyBaHHSI.

JlaHKn «zaBiHiKa» 1 «Tpilikay, SIK MPAaBUIIO, BUKOHYIOTb MypYBaHHS 3
BEJIMKOIO KiJIBKICTIO MPOPi3iB 3aBTOBIIKU B 1-1,5 1eriu, CTiH 31 CKJIATHUM
apXITEKTYpHUM O(OPMIICHHSAM, IOJETIICHUX CTiH, a TaKOX CTOBIIB 1
nieperoposiok. JlaHka «d4eTBipka» Bele MypyBaHHS CTiH 3aBTOBIIKH He
MeHIIIe 2 HETJIMH 3 O0JIUIFOBaHHIM. MypyBaHHS CTiH CEpeAHbOI CKIIAIHOCTI
3aBTOBIIKH B 2-2,5 1EIr7IM BUKOHYE JaHKA «I'STIPKay 1 «IIiCTKay.

IMpu po3poOIi TEXHOJOTrIYHOI KapTH Ha LEreNbHy KIAAKY s
KOXKHOI JIaHKH MYISIPIB BH3HAYalOTh JAUISHKY, Miclle poOOTH JIaHKH 3a
3MiHy. Buxozaste 3 Toro, mo 3a 3MiHy KjaJka IOBUHHA OyTH 3BelleHa Ha
Bucory sipycy (1,2-1,0 m). [Ipu ipomy rmoBepx MoBHHEH MOIIATHCS HA IIiJie
YHCITo sIpyciB. JlOBXKUHA UTSHKY JUIS JIAHKH, M:

g Len 'Knp

~ a-h-H o ’
ne t., — TpHUBAJicTh poOOYOi 3MiHH, TON.; M, — YUCEIbHHN CKIaJ JIaHKH;
K,, — Koedili€eHT, 10 BPaxoBye NPOPI3H CTiH,
K,,p _ - chil-ts’omsopamu (Ta6J'I.1)

CMIH 30 BUHAMKOM OMBOPI6
a-h= Vlnoz.M >
ne V' — o0csr 1 mor.M. KJIaIKy TpH 3aJaHiil BUCOTI SAPYCY; @ — TOBIIMHA



CTiHM, M; h— BHCOTa ApyCy, M; H_ — HOpMa yacy, JI0J. FOJuHA.
p

Ha apkymii HaHOCATBH cXxeMy pO3IOALTY 3aXBaTKU Ha JUISHKH.

3axeamka 1 3axsamka 2

©

Puc. 3 — Cxema po3noiTy Ha 3aXBaTKU 1 NIJISTHKH
(1-10 — Hymeparis IiISIHOK)

PoGoue micue mynsipa BKiIoyae poOody 30HY i 30HY pO3TallyBaHHS
MaTepianiB. 3BWUaliHy MmMMUPHHY pOOOYOro MicHsg Ha  PHINTYBaHHI
npuiiMatots 2,5-2,6 M, y TomMy uucii pobodoi 30HM — 60-70 cm. 3oHa
posramryBanHs marepiamie  — 100-150 cM (kM 3 PO3YHMHOM
YCTaHOBIIOIOTh TEPICHIUKYISIPHO A0 CTiHU). [ CKOpOdYeHHS BijCTaHi
nepeMilieHHss MYJSpiB i yac poOOTH HEry 1 pO3YHH PO3TAIIOBYIOTH Ha
pobouoMy Miclli B TOPSAKY, IO YEPrYETHCS, Y3IO0BXK (POHTY poOiT
(puc. 4).

SIKmo KimazKy CTiH BeXyTh 3 IMPOMMaMH, TO LETTy pPO3MILIyIOTh
HaBMPOTH TPOCTIHKIB, SIIUKH 3 PO3YMHOM — HABIPOTH MPOHOMIB, a MpHU
KJIaJIi CTOBIMIB IETIy — JIIBOPYY, @ PO3YMH — IpaBopyd Bix mymsipa. [lpu
3BEJICHHI CTiH TIOJIETHIEHOi KOHCTPYKIi Marepialld pO3TallOBYIOTS,
Yepryloud MiJUIOHU 3 LEIJIo, IIyXJSAW 3 MarepiajaMu Ul 3acHIaHHS
ITYCTOT 1 SIIIUKH 3 PO3UNHOM.

IMpn po3duBLi OyAMHKY Ha [UISHKH, 3aXBaTKH I1€PeA0avacThCs
BE/ICHHS KJIAJKH CTiH y MICISIX TIEpETHHAHD YM IPUMHKaHb OJTHOYACHO.

ITpn mpoekTyBaHHI BUKOHAHHS KaM'sSHOI KJIAIKH CJiJl MepeadadynTH
MIPaBWIILHUHN Ti0ip MPHUCTPOIB, IHCTPYMEHTIB 1 3aC00IB ITiAMAIIyBaHHS, 10
CIPUSIOTH 0E3MEYHOMY BEICHHIO POOIT (J01aTOK 5).
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Puc. 4 — Opranizariis po6o4oro micist MyJsipa IpH KJIaili 3 TepEeKpUTTS
1 PUINTYBaHHS: a — JJIS KJIAJKHU MPOCTIHKIB; O — JUIS KJIaJIKU TITYXUX
CTiH; B — TSI KJIQJKH 3 OOJIMITIOBAHHSM; 1 — IIyXJIsAa 3 pO3YHHOM;

2 —1eria; 3 — JIUIoBaIbHA IEr1a Y KaMiHHS

Ilpn 3BenmeHHi OyAuHKIB, SKi HE MalOTh MIDKIIOBEPXOBHX
TIEpEKPUTTIB, BEJICHHS LIETeNbHOI KIa K1 BapTO Iepe1dayaTy 3 puIlTyBaHsb,
YCTAQHOBIIIOBAaHUX ycepeanHi OyanHKy un 330BHI. CTiHM OyIWHKY, IO
MalOTh MDXKIIOBEPXOBI MEPEKPUTTS ad0 BUCOTY He Oiiblie 9 M, 3BOISTH 3
IHBEHTapHOTO [E€PECTaBHOrO pHIITYyBaHHS. [lpM 3BedeHHI  KIaIKu
3aBBHIIKM OLTBII 3 M IMiAMOCTH BCTaHOBIIOIOTH y IMAKeTH A0 4-X IITYK.
3acobu Mayoi MexaHizamii, IO PEKOMEHIYIOTbCS ISl BHPOOHHIITBA
KaM'sTHUX poOiT, MpUBEJIeH] B 10JaTKy 5.
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6. Bubip mommasicnux Kpawie, npucmpoie i mexHiKo-eKoHOMIuHe
002pYHMYBAHHA NPUITHAUX MEXAHIZMIE
MoHTaX KOHCTPYKIii OaraTormoBepxoBoro OyIMHKY BUKOHYIOTh
6amrToBUM KpaHOM. Bubip kpaHa 3ilCHIOIOTh B /IBa €TaIN: TONEPEAHbO 3a
HOro TeXHIYHMMHU XapaKTEpUCTUKaMH (IMB. MOAATOK 1) i ocTaroyHo Ha
OCHOBI TEXHIKO-€KOHOMIYHOTO TITOPIBHSHHS XapaKTEPUCTHUK JBOX-TPHOX
kpaHiB. KpaH BuOMpalOTh 32 TEXHIYHUMH XapaKTEPUCTUKAMH 3
ypaxyBaHHSM IOBEPXOBOCTI OyJMHKY, Baru HOro HaBa)KYMX KOHCTPYKIIiH,
paniyca Jii i BWJIBOTY CTPIJIH.
Bucora migiiomy BaHTa)XHOTO raKa:
H,=H,+H,+H,+H

cmp >
ne H, — piBeHb MOHTaXHOi BiIMITKH, Ha SIKY MOHTYIOTb €JIEMEHT OO0
TOJOBKM pelKM migxpaHoBoi komii, M; H, — BHCOTa MOHTOBAaHOrO

eneMeHty; H — BHcOTa HaJl piBHEM MOHTaXy, Ha SKy MOTPIOHO IiJHATH
eeMEHT JyIsi Oe3NeYyHOro IPOHECeHHS HaJ paHille 3MOHTOBAHUMHU
KOHCTpyKUisamu (npuiimatots 0,3-0,1), m; H,,, — BHCOTa CTPOIYBaHHS,

TOOTO BiJACTaHb BiJ BepXa MOHTOBAHOI'O €JIEMEHTa [0 Traka KpaHa
(mpuitmarots 1,5-2,0), M.
HeoOximHuii BUIIT CTpin KpaHa:
L..=a+c,
e a — BiJCTaHb BiJ oci oOepTaHHA KpaHa (OCi KPaHOBOIO IIISIXY) JO
OyIuHKY, M; ¢ — IIMpUHA HaJI3eMHOI YacTHHU OyAWHKY (3 ypaxyBaHHSIM
0aJIKOHIB, EpPKEpiB), M.
BenuunHa a 3aneuTh BiJ KOHCTPYKTHBHOT'O BUKOHaHHS KpaHa (i3
MIPOTUBArOBOO YH TIOBOPOTHOIO TIAT(POPMOIO) i BEIMUMHHU KOJii.
Jly1s KpaHiB 3 TOBOPOTHOO MIIAT(GOPMOIO:
a=r+(0,7+1),
Jie 7 — pajiyc 4u IpoTHBara NoBopoTHOi miardopmu; 0,7 +1— BenmuuuHa
MIPUIYCTUMOT O HAOJIMKEHHS KpaHa JI0 BUCTYIAIOUUX YaCTUH OYIMHKY.
BaHTaxxomigiOMHICTE ~ MOHTa)XHOrO KpaHa () y  HalOUTbII
HEBHTITHOMY TIIOJIOKEHHI MOHTa)Xy KOHCTPYKLIH BH3HAYalOTh 3a
BAHT@KHUM MOMEHTOM M,,, T.M., TIpH HaiOUIbIOMY i HaliMEHUIOMY

BUJIBOTI CTPIMU L, 9¥ L ¢

M p 4
Q = Y
L3a() 2
_ q
ne sz - [Qmax + Eijin



abo M, = [Qmm + %]Lmax .

(TYT Opax 1 Opin — BAHTAXKOMIAHOMHICTh KpaHa NpU HaHOLIbIIOMY YU
HallMEeHIOMY BUJIBOTI cTpinu; L, 1 L., — Hail6inbmuii abo Haiimenmmii
BIJIBOTH CTPLIN; g — Bara CTpiim KpaHa (Juist 6amToBux kpasis — 1,4-2,0), T.

Jls GamToBUX KpaHiB BaHTaXOIMIIHOMHICTD NMPH Pi3HUX BUIIBOTaX
CTPUIM MOXXHa BHM3HAUMTH 32 «JiarpaMamMH BaHTaKOIMiJHOMHOCTI», IO
HaBeJCHI B JIOBiHUKAX 1 karamorax MamuH. CliJ BpaxOBYBaTH, IO
BKa3aHa B TEXHIYHIH XapaKTEpUCTHIl KpaHa BaHTaXOIMiIHOMHICTH
CKJIaZIa€ThCs 3 Bard BaHTaXY 1 Bark 3aXBaTHHUX ITPUCTPOIB (CTpoI, TpaBepc i
T.IL).

3icraBisitoun HEOOX1IHI mapamerpu OAIITOBUX KpaHiB, IPUBEICHI B
iXHIX TEXHIYHMX XapaKTepUCTHKaX, BHUOWPAIOTh KpaHH 3 HAHOLIbII
ONMM3BKMMU JI0 PO3PAaXyHKOBUX MapamMeTpamMH.

7. Kanenoapmuii epaghix nposedenns pooim

I'padix mpoBemeHHs pOOIT TMMOKa3ye TPUBATICTh, YEProBICTH 1
B3a€MHE Y3TO/PKEHHS OCHOBHUX 1 JIONOMIKHHMX IPOLECIB, ITOB'SI3aHUX 31
3BeJICHHSAM OyamHKy. Jlns OararormoBepXxoBHX OyIWHKIB KaJleHAApHHUM
rpadik CKJIQJalOTh Ha 3BEIEHHS OJHOrO ITOBEPXY BIIMOBIIHO 10 00CATY
poOiIT, miapaxoBaHUX paHille, i KANbKYJIALIT TPYAOBHX BUTpAT.

Mapky MexaHi3MiB, a TAKOX KIJTBKICTh pOOITHHUKIB, HEOOXITHUX IS
BUKOHAHHSI OKpEMHX OYIIBEIBHHMX MPOIECIB, BU3HAYAIOTH 3 ypaxXyBaHHSIM
MPUHAHATHX CHOCOOIB mpoBemeHHS pobit. [lpum moOymoBi rpadika
BPaxoBYIOTh PO3IOALT OyAMHKY Ha 3aXBaTKH, TUISTHKH, SPYCH.

JI1st KO)KHOTO OKpEeMOro TMOTOKY (IlerefibHa KJIaJKa, MOHTAaXHi
poboTH, AOMOMiXKHI POOOTH) BH3HAYAIOTh 3arajibHy TPYIOMICTKICTH Ha
KOXKHIH 3aXBaTIIi.

TpuBasicts po0iT, IIIaHOBaHMH KOe]ilieHT BAKOHAHHS HOPM, YUCIIO
3MiH POOOTH TPOTSTOM J00M, IMPOEKTOBAHUN CKJIAJ JIAHKA PO3PAXOBYIOThH
TIJIBKH 32 OKPEMUMH TIOTOKaMH. TpuBajicTh poOiT Ha 3aXBaTIi BU3HAYAIOTh
PO3IIOAIIOM HOPMAaTHBHHUX BHUTpAT IMpalli Ha KiJIbKICTh POOITHHKIB Y JaHI
Ta 3MiH Ha 700y 3 ypaxyBaHHSM IIAHOBAHOTO Koe(illieHTa BUKOHAHHS
HopM (y Mexax 1-1,2).
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Tabnuna 3 — Kanennapuuii rpadik poGiT
= Tpyno- H .
= pyA = MICHAIb
=] = BUTpAT g ot
S| e | El 2 $ |, ¢
= Haiime- el e = = = =
= A EREE AT
=k HyBaHEs S| 2| Bz 55 SE|2E Z| &
= = pooiT g .5 eS| E L | E O = =| =~
< m | = T~ = =|= <
=z . = o £ = =
= = = 2
=} s =
II-2 |Knanka 30B-
HIIIHIX 1
BHYTPIIITHIX I I
CTiH, TIepe-
TOPOJIOK
I13-4- |MonraxHi I I
5 pobotu
I16-7 |Ilomaua I I
MaTepiasiB
I1-8 VYcraHoBKa i
3HIMaHHS 1 1
PUINTOBAHb
[19-10 |3BaproBanHs
€JICMEHTIB, I I
3aJIMBAHHS
IBiB
II11- |YcranoBka
12 BIKOHHUX 1 1
OJIOKIB

8. Bubip mpancnopmnux 3acobig

BigmoBimHuii TMN i MapKy TpaHCIOPTHUX 3aco0iB BHOHMPAIOTH,
BUXOJSYM 3 BHAIB BaHTaxy (30ipHI eleMeHTH, [0 B'SHKYTh, Ierja),
Ccroco0iB  po3BaHTaXeHHs (KOHTEWHEpW, Ha MiIJOHaX, MOeJIeMEHTHE
po3BaHTaXXeHHsT). BinomicTh TpaHCOPTHUX 3aC00iB MPUBOASTH Y Ta0M. 4.

IMpu 3BemenHi OyaWHKY 3 MPUOO’€KTHOTO CKJIAAY KUIBKICTH
TPAHCIIOPTHUX 3ac00iB BU3HAYAIOTh, BUXOMISIYM 3 HEOOXiJHOrO 3amacy Ha
P00’ EKTHOMY CKJIAJi:

ne m — HeoOXiJHMI 3amac eTeMeHTiB (T), Heryu (M°) Ha TepMiH 3-5 jHiB
poboru kpaHa; [/, — 3MiHHA IPOJAYKTUBHICTb MAIIUHU:

t,
II,=q%-K, -K,,
ty

12



Tabnuist 4 — TpancnopTHi 3aco0u

Haiime- . N 3arajib-
Po3mipu | Haiimeny-| Ban- Buxopuc-
HyBaH- Ha Maca
BaH- BaHHS Taxo- TanHs 3a | [lpu-
HS nepe- - nepese- .
Taxy TpaHc- | migiom- BaHTAMXKO- | MiT-
BE3CHHX . 3eHUX -
(eqe- | MOPTHHUX | HIiCTh, migiom- Ka
BaH- . . BAHTAa- .
. MeHTIB) | 3aco0iB T . HICTIO
TaxiB KiB, T

Jie ¢ — BaHTaXOMiJHOMHICTh TPAHCHOPTHHX 3ac00iB, T; f,, — TPHUBAIICTb
3Mian — 8,2 rofi.; K, — Kkoe(illieHT BUKOPUCTaHHS TPAHCIIOPTHOI OJMHMIN
3a BaHTaKOIIAHOMHICTIO, BU3HAYAIOTh SIK BiJHOIIEHHS! MacH II€pEeBE3EHOr0

BaHTaXy [0 MAacHOpTHOI BaHTaxomiaiomHocTi; K, —  KoedilieHT

BHUKOPUCTAHHS TPAHCIOPTHOI OMWHMIN B daci, mpuiiMaioTs 0,9-0,8; ty —
TPHUBANICTh LUKy pOOOTH MAIlIUHH, XB.;
L-60 L-60

1% + +tp +saw >

ep non

1€ t, — TPUBAJICTh HABAHTAKEHHS MAIllMH, XB, npuitMaroTh 3a EHiP (19) -
10 xB; L — BiicTaHb MIX ITyHKTaMH HaBaHTA)XEHHS 1 PO3BAHTAXKEHHS, KM;
V.psVy — WBHAKICTH PYXy B HABAHTAXXEHOMY i MOPOKHBOMY CTaHi, s

t, =t

y +

H

3paska, 20 i 30 KM/ron.; 7, — TPHBAIICTh PO3BAHTAXXEHHS TPAHCIOPTHOI

onuHuLi, XB; npuiiMarote 3a [19] - 10 xB; ¢,,,— TpUBATICTh
MaHEBPYBaHHs MalIMHHA TP MOHTAa)KHO-PO3BAHTAXYBaJIbHUX POOOTAX, XB;

(2 XB Ha OAWH LIUKII).

Tabnuns 6 — TexHiuHI XapaKTEpUCTHKH TPAHCIIOPTHHUX 3aC00iB

IlaiToBo3uU ABTOMO0iJ1i 00pTOBI
glalal<|es]ls]|n
2|15 |3|a|8|3 |k

IokasHuKn = : = - = oh :‘1,
ElE|E|<|E|Z]| 2
S|l == =P =]k
Banraxom 1iOMHHKH, T 9 12 14 1 40 |45 1| 7,5 12,0
I'aGapury, m:
JTIOBXKUHA 6,3 8,69 (12,2 13,74 3,75 | 4,86 | 5,77
IUpUHA 25125 | 3,5 12,325(2,325(2,325] 2,48
BHCOTA - [3,15(2,75 10,68 | 0,68 [0,665]0,824
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9. TexHixo-eKOHOMIUHI NOKAZHUKU
TexHIKO-eKOHOMIYHI ~ MOKa3HMKM BUKOHAaHHA KaM'SHHX pOOIT
TIPUBOAATHCST HANPHKIHII ITOSICHIOBAIBHOI 3alMCKH KypCOBOi pPOOOTH sIK

pe3ynbTaT IpOeKTHOro pimeHHs. OCHOBHI MMOKa3HUKH:

1. Burpartu nparii Ha Becb 00CsT poOiT ZJIIOII. -3min (3a rpadikom).

2. 3aTpaty npaui Ha IPHITHATY OIMHHIIO BUMIpIOBAHHS POOIT — M’
o JIOJI. - 3M.
= SR
M
3. Bupo6iTok Ha Gpuraxy MyIspiB y 3MiHy, M°
2w’

M

4. BUpOGITOK Ha OIHOTO MPALOIOYOrO B 3MiHY, M’

DL,

> mox.—3m

10. Buznauenns mamepiansho-mexHivHux pecypcie
Po3paxyHok moTpeOM B MaTepiabHO-TEXHIYHHMX  pecypcax
BHUKOHYIOTh Ha MiJCTaBi IMiPaxyHKy poOIT 1 MpUHHATHX cxeM 1 rpadikiB
MIPOBEACHHSI POOIT.
KinbkicTs MOTPiOHUX MaTepialbHO-TEXHIYHUX PECYPCIB 3aHOCATH Y
TabMHL, SIKI PO3MIIIAIOTH HA KPECJIEHH] Y B MOSICHIOBAJIbHIH 3aITHCIII.

Tabmuws 7
Ta6smusa | Haiimeny- | Bumip- | Matepia- Hopwa Heo6xigna
. BUT- R
YB/JIH (BaHHs# polit| HHUK JIU paTH KUIBKICTh

11. 3axoou 3 oxoponu npayi il mexnixu dOe3nexu
31 CHill npoBoasaTh 3ax0[M 3 OXOPOHM Mpali ¥ TEeXHIKH Oe3rnexu
IIPY BUKOHAHHI KaM'sSHUX 1 MOHT&)KHHUX poOiT. HaiOinpI BaxkuMBi 3aX0qu
NMOBUHHI OyTH BinOuWTI B rpadivHiii yacTUHI poOOTH y BUTJIAMI €CKi3iB i
BIJIMOBiTHUX ITYHKTIB ITMX BKa3iBOK.
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JIOJIATOK 3

On. Hopma yacy Tpyaosutpar
No§EHIP HaMMeH)jBaHHﬂ Bumi- | Kinb- JIO/1.- M. JIO/1.- JIO/.- Po3su. 3apm.
poGirt pio- ™ roa. ron 3M. 3M. pyo. pyo.
BaHHHA
1 2 3 4 5 6 7 8 9 10 11
1 3-1-1 MypyBaHHS 30BHIIHIX | BHYTPILIHIX CTiH M
2 3-1-11 VamTyBaHHS HepeniniB M
BCbHOI'O ITO KJIAJIIL
MOHTAKHI POOTU
3 4-1-7 YKJ1aJaHHS [UINT TEPEKPUTTS T.
4 4-1-11 Vknaganas OajdKOHHHX ILIUT IIT.
5 4-1-9 VYkiajaHHs CX0/[iB, MapIIiB i MaiiJaHYKKIB LLIT.
BCbOI'O ITO MOHTAXXKHIX POGOTAX
JIOIIOMDKHI POBOTU
6 1-41.2 ITigHiIMaHHS IIeTJIH KPaHOM 1000 rr.
7 1-4 ITinHiMaHHS pO3YHHY KPaHOM M
8 3-1-16 YcTaHOBIICHHS 1 3HIMAHHS PUIITYBaHb M
9 4-1-18 3anuBaHHs MIBiB MiXK IIHTAMH I1EPEKPUTTS M
10 22-1-1 3BapIOBaHHs CICMEHTIB .M
11 6-11-13 YcraHOBIICHHS BIKOHHHX, JIBIpHHX OJIOKIB M
(TIepUMETp NMPOHOMIB JUIsI TECIISIPIB)
12 1-41.2 IMigHiMaHHS BIKOHHUX 1 IIBIpHUX OJIOKIB aKer
nakeTamu 1o 4-5 mryk.

Ipumitka: TpydoMicTKicT poOIT 3 MiJHIMAHHS LEMIM 1 PO3YMHY JJsS LErelbHOI KIaJKA CTiH MOXKe OyTH BH3HA4YCHA TINBKH HpPU BiJOMHX
KOHTEIHepax MU LM i UIyXJisig AU pO34nHy (I0ATOK S).
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JIOJATOK 5

3ACOBH MAJIOI MEXAHI3AII JIJISI TIPOBEJIEHHS
KAM'AHUX POBIT

HaijimenyBaHnHs i

Inpexc S —— OcHoBHI mapameTpn
EH PumrryBanns tpyoOuacti, | Bucora puimryBanb g0 40 M,
01.001 IHBEHTapHI Ha XOMYTax HIMpHHA 10 2 M
EH PumrryBanns tpyouacri
01.003 iHBEeHTapHI 0e3001TOBI e came
EH IToMocTu nakerHi, Po3wmip Hactuy 5,4 x2,5,
01.010 camoBcraHoieHi [1ITY-4 | Bucora Hactmty 1,0 M; 1,95 m

[[TapHUpHO-TIAaHETBHI Po3wmip Hactuy 5,5 x2,5,
MIOMOCTH Bucota — 1,15 m; 2,05 M
IMomoctu 36ipHO-
Ppo30ipHi TeneckomiyHi .
EH Posmip Hactuny 5,5 x2,5,
01.012 TOCT-1 nuns e icw Bucora — 1,15 M; 2,05 M
BHYTPIIIHIX
TIEpEropOI0K
EH [MomocTn pruyaxHi ajs BanTaxomnigifoMHiCTb 10
01.035 KJIaJIKU B KUTJIOBUX 3000 kr, po3mip HaCTHITY
' OyIuHKax 5,5x2,5, Bucora — 10 2,5 M
BanTaxxomigiiomuicts — 1750 kr.
Po3mip makera
3axsat b-8 — nomaua
15.001 maketa rerau (1o 400 1880 x500 x1200 My

IIT.)

BHyTpinimi po3mipu 3axBaTy
MmM: 1850 x 650 x 1230
Macow — 272 Kr
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Haesuanvne euoanns

MeroauyHi BKa3iBKH 0 BUKOHaHHS KYypCcoBOI poboTH 3 Kypey «TexHomoris
OyniBETbHOTO BUPOOHHLITBA 3a TeMOIO «IIpoeKkTyBaHHS CyMiCHOTO
BUKOHAHHS KaM’sSTHUX 1 MOHTQ)XHUX poOiT» (I CTYIIEHTIB 3 Kypcy AeHHOI
Ta 3204HOI ()OpM HAaBYAHHSI OCBITHBbO-KBaMi(ikaliiiHOro piBHS OakaiaBp 3a
HanpsiMoM miaroropku 6.060101 «byaiBHUIITBOY)

Vxnaoaui: Kod3ap IBan IBaHOBHY
OcTtameBchka ["anuna ['eopriiBna
3oa0ToBa Hina MuxaiiniBHa

Binnosinaneauii 3a uyck M.I. Kocmrok
Penaxrop C.B. Tumowyx
Komn’rorepue Bepctanns O.B. Mamaesa

IInman 2010, mo3. 44M
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Jpyk Ha puzorpadi. Ywm. apyk. apk. 1,3
3am. Ne Tupax 50 mp.
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