3AJJAHME Ha KOHTpOJBHYIO paboTy
Juist OakanaBpoB HampasiieHus: noaroroBku 20.03.01
no aucuuIuinHe «be3onacHocTh oTpaciu B TexHOcdepe» 8 cemecTp o0ydeHus

3anaya KOHTpoJbHOU padoThl (KP) — 3akperuieHne TeopeTHuecKuX 3HaHUM U
MPAKTHUECKUX HABBIKOB MPU U3yYEHUU JTUCIUTIIHHBI.

Pemenue 3a1ay KOHTPOJIBHON paOOThI BBINOIHAETCS COTJIACHO BHIOPAHHBIM
BapuaHTtaM. HoMmep BapuaHTa COOTBETCTBYET JIBYM IOCIEIHUM Lu(ppaMm B 3a4eT-
HOU kHIKKe. Eciu BenmnumHa nanHbix nugp Oonee 30-tu, TO HOMEp BapUaHTa Co-

CTaBJICT UX CYMMY.

KOHTPOJIbHAA PABOTA nns OakanaBpoB 3a04HOM (popMbI 00yuyeHUs
IIPEICTABIIAET PEUICHUE CIICTYOIINX 3a/1a4:

3AJZTAYA Nel — PacueT MHUHUMAIBHOTO BHYTPEHHEIro pajauyca THOKHU
CTaJIbHOU TPYOBI B XOJIOJJHOM COCTOSTHUU;

3AJTAYA Ne2 — OnpenencHrue MUHUMAIBLHOW BBICOTHI Tpoduiist s obec-
ne4yeHus 0€30MacHOl LI TaMIOBKU.

3AJJAYA Ne3 — Pacuer k03pPUIIEHTOB Tpy30BO U COOCTBEHHON yCTOM-
YUBOCTH KpaHa.

3AJTAYA Ned — Pacuer 00bEMOB U PACHOJIOKEHHUE IIEHTPOB TSIXKECTU TPY-
30B. Onpenenenue cnoco00B CTPONOBKY JJIs1 paCYETHBIX (pUryp.




3AJJAYA Ne 1 — PacyeT MUHUMANbHOTO BHYTPEHHETO pajanyca THOKH
CTaJIbHOW TPYOBI B XOJIOJJHOM COCTOSIHUU;

HcxoaHble naHHble OepyTcs U3 TaOIMIIBI B COOTBETCTBUU C BBIOPAHHBIM Ba-
PUAHTOM.

Ucxonusie nannele 11d 3agauan Ne 1

Hapyxusiii | Buytpen | Koadgdu Ne Hapyxusiii | Buyrpen | Koadpdu

Ne JHaMETP 305071 LHUECHT | BApUAHTA | JHAMETP HUM LHUEHT

BapuanTa | Tpyosl D, | nuametp Cip TpyOb1 D, | amamerp Cowp
MM d mm MM d, Mmm

1 44 32 1,7 16 62 56 1,4
2 o4 42 1,3 17 54 46 1,3
3 60 52 1,6 18 62 56 1,8
4 o4 40 1,5 19 62 54 1,7
&) 62 50 1,4 20 64 52 1,3
6 62 52 1,3 21 58 48 1,6
7 58 42 1,6 22 52 44 1,5
8 64 54 1,3 23 66 52 1,4
9 64 52 1,5 24 58 48 1,3
10 46 32 1,7 25 54 42 1,4
11 48 34 1,2 26 62 50 1,5
12 52 44 1,4 27 62 46 1,7
13 54 48 1,6 28 56 46 1,5
14 58 44 1,6 29 58 46 1,6
15 60 52 1,3 30 62 50 1,3

[Tpumep BoimonHenust 3AJTAUYHN Ne 1

3AJTAYA Ne 1 — PacyeT MHUHMMAJIBbHOTO BHYTPEHHETO pajauyca THOKU
CTaJIbHOU TPYOBI B XOJIOJJHOM COCTOSIHUHU;
JHano: HapyHbIil quametp Tpyosl D = 60 MM, BHYTpeHHUHN nTuaMeTp TpyObl
d = 50 mm, k03 ureHT, yauTHIBarOIIN cBOMicTBA MaTepuaia Tpyost Cr, = 1,5.
Pemenue
MuHuMaNbHbI BHYTPEHHUM paanyc TMOKU TPYO B XOJOJHOM COCTOSTHUH
paccuuThiBaeTcs no hopmyse
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BriBo/I: MUHMMAaIbHBIN BHYTPEHHHUH pajuyc THOKH CTaJbHON TPYyOBI B XO-

JIOTHOM COCTOSIHMM paBeH 330 MM.

3AJTAYA Ne 2 — OnpeneneHue MUHUMATBHONW BBICOTHI Mpoduist aiist odec-
nedeHus: 0e30MacHON MTaMITOBKH.

HCXOI[HBI@ JAaHHBIC IJIA BBIIIOJIHCHUA PaCUCTOB 6epch;1 H3 Ta6JIHIII>I B COOT-

BCTCTBUH C BApUAHTOM.

Ncxonnbie nannwie s 3AJAYUYN Ne 2

Jna- Jna- Jna-
Ne METp Hnusa Ne METp Jlumsa Ne METp Hnnsa
3aro- 3aro- 3aro-
Bapu- 3aro- Bapu- 3aro- Bapu- 3aro-
TOBKH TOBKH TOBKH
aHTa TOBKHU, aHTa TOBKH, aHTa TOBKH,
|, mm |, mm |, mm
d, mm d, mm d, mm
1 30 150 11 28 250 21 26 200
2 28 170 12 24 200 22 20 120
3 32 200 13 34 240 23 30 140
4 36 100 14 42 180 24 28 160
5 38 120 15 30 100 25 32 180
6 40 140 16 28 120 26 36 220
7 20 160 17 32 140 27 38 100
8 24 170 18 36 160 28 40 250
9 40 180 19 38 170 29 18 300
10 42 220 20 40 220 30 42 300

[Tpumep BomoaHenust 3AJTAYN Ne 2

3ananue: OnpeneneHrne MUHUMAIBHOU BBICOTHI PO 171t 00ecrey eHHs

0€30MacHO IITAMITIOBKH.

JlaHO: MUHMMAaJIBHBIM THAMETp pacyeTHOM 3aroToBku paBeH d =30 mm, 1iu-
Ha 3aroToBku | = 200 mMm.
Pemenne:

Haxonum MUHMMaNIbHYIO BBICOTY MPOCBETA TPO(UIIS MPOTSHKHOTO PYUbs

a= (0,8+0,9)\/%,



riae Ve, lc — 00beM 1 JuiHA IPOTAHYTOTO YYacTKa 3arOTOBKH (CTEPIKHS).

Haxoaum 00beM 3aroTOBKH

HHMI1 0€30ITaCHOCTH MHHHMMAJIbHAs BBICOTA IIpOCBCTA HpO(l)I/IJISI IMPOTAKHOI'O PYyUbA

JIOJKHA COCTaBIATH 21,26 MM.

3AJIAYA Ne 3 — Pacuer ko3¢ puieHToB rpy30Boil 1 COOCTBEHHOW yCTOM-

YHMBOCTH KpaHa.

I/ICXOI[HBIG AAaHHBIC IJIA BBIIIOJIHCHUA PaCUCTOB 66pYTC5I u3 Ta6JII/IIH>I B COOT-

V

7Zd2
c=4'

a= 0,8-1/M) =0,8-26,58=2126mm.
200

BriBoa: [Inst mpoBeneHust omnepanuil mMTaMIOBKU C COOMIOIeHHEM TpeOoBa-

BCTCTBUHN C BApUAHTOM.

314900

-200=706,5-200=14130Qun".

Ncxonusie nanusie aisg 3AJAUYN Ne 3

Bapuant C H (m) h (m) U (m/c)
1 0,5 3,2 1,8 1,2
2 0,8 3,8 1,2 0,9
3 1,2 4,2 0,8 0,75
4 1,4 1.4 4,5 0,6
5 1,5 4,5 0,3 0,45
6 0,1 1,5 2,0 0,4
7 0,15 2,0 2,2 0,3
8 0,2 2,5 2,4 1.4
9 0,3 2,8 2,8 1,5
10 0,4 3,0 3,0 1,8
11 2,0 4.8 3,2 2,0
12 3,0 5,0 3,5 2,2
13 0,5 5,0 1,2 0,9
14 0,8 4,8 0,5 0,6
15 1,2 3,0 2,0 0,45
16 1,5 1,5 3,0 14
17 0,3 4,2 3,2 0,4
18 0,1 5,0 2,8 1,5
19 2,0 1,5 0,5 0,6
20 0,1 5,0 0,5 2,2
21 3,0 2,5 0,3 0,75




PACYET KOO ®UHITHEHTOB I'PY30BOH
H COBCTBEHHOH YCTOUYHBOCTH KPAHA

Omnpenenuts K - k03 PuiieHT rpy30B0it ycTOHIMBOCTH;

Omnpenenuts K - koadpuiiieHT cOOCTBEHHOI YCTONYMBOCTH;

G - macca kpana - 400000 xr;

Gc¢ - Macca CTpeIbl U CTPEIOBOTO 000pYAOBaHUS, MPUBEICHHAS K OTOJIOBKY
ctpensl - 1500 xr;

Q - Macca Hanbombiero padouero rpysa - 10000 kr;

L - paccrosHMe OT OCH BpAIlleHWs JO IIEHTPA TSHKECTH IIOJIBEIICHHOTO
HanOOJIbIIEro padoyero rpysa mpu yCTaHOBKE KpaHa Ha TOPU3OHTAIBHON TIOCKO-
CTH - 3,2M;

a - pacCTOSsIHME OT ITUIOCKOCTH, MPOXOSIIEH Yyepe3 OCh BpallleHUs KpaHa Ia-
pajuienbHO pedpy ONMPOKUIBIBAHUS, J0 LIEHTPA TSHKECTU MOABEIICHHOTO HauOOIb-
1iero paboyero rpysa npu yCTaHOBKE KpaHa Ha TOPU3OHTAIBHOM IIOCKOCTH - 2,8M;

B - PacTOSIHUE OT OCH BpalleHUs KpaHa 10 peOpa onpokuasiBaHus - 0,6M;

C - pacTOsTHUE OT TUIOCKOCTH, MPOXO/SINEH Yepe3 OCh BpalleHUs KpaHa Ia-
pajuieIbHO peOpy ONPOKUIBIBAHUS, M0 IeHTpa TskecTd kpana (0,5M.); (0,8m.);
(1,2m.); (1,4m.); (1,5m.);

H - pacTossHEE OT OTOJOBKH CTPENBI O ICHTPA TSHKECTH U TOABEIICHHOTO
rpy3a (IpUHUMAS YTO HEHTP TSKECTH PACIIONOTaeTCsl Ha ypoBHE 3eMin) - (3,2M.);
(3,8Mm); (4,2m.); (4,5m.); (4,5 m.);

h - pactosiHEE OT OroJIOBKA CTPENBI J0 MIIOCKOCTH, MPOXOISIIEH Yepe3 ToU-
KH onopHoro kontypa-(1,8m.); (1,2m.); (0,8m.); (0,5.); (0.3m.);

h, - pacTosiHEE OT IIEHTpa THKECTH KpaHa J0 MJIOCKOCTH, MPOXOIAIICH ve-
pe€3 TOYKH OIOPHOI0 KOHTYpa - 2,5M;

V - ckopocTh moabema rpysa-( 1,2 m/c); (0,9m/c); (0,75m/c); (0,6m/c);
(0,45m/c);

V; - CKOpOCTb MepeIBIKeHUs KpaHa - 0,85m/c;

V} - CKOPOCTh TOPH30HTAILHOTO MIEPEMEIIEHHUS OrOJI0BKA CTPeNsl - 1,2Mm/¢;



V2 - cKOpOCTh BEPTUKAIBLHOTO MEPEMEILIEHHUS OTOJIOBKA CTpebl - 1,3m/c;

N - 9uciI0 00OPOTOB KpaHa B MUHYTY - 24 00/MuH;

t - BpeMsi HEYCTAaHOBHUBIIEIOCS pEKMMa pabOThl MEXaHHU3Ma MOJIbEeMa
(myck, Topmoxkenue) - 120 cek;

t; - BpeMsl HEyCTaHOBUBLIETOCA pexuMa paboThl MEXAHU3MA MTEPEABUKEHUS
(myck, Topmokenue) - 250 cek;

t, - BpeMs HEYCTaHOBHUBILIEIOCS pexXuma pabOThl MEXaHW3Ma W3MEHEHUS
BbLJIETA CTpEIbI (ITyCK, TOpMOkeHue) - 90 cek;

{3 - BpeMsl HEyCTaHOBUBILIETOCS pexuMa paboThl MEXaHU3Ma IOBOPOTa Kpa-
Ha (Topmoskenue)- 100 cek;

W - pacnpeneneHHas BeTpoBasi Harpy3Ka, IelCTBYIOIAs Ha IJIOMAAb KpaHa
- 42624 Ila;

W, - BerpoBas Harpy3ka KpaHa B pabO4eM COCTOSIHUM YUWUTBIBA€TCS IMPH
pacuere rpy30Boi yctonunBocTy kpana npuaumMaerca no 'OCT 1451-77 «Kpansl
rpy3onoaseMubie. Harpyska BerpoBas» - 450 Ila;

W, - cratuueckasl cOCTaBIsOIIAs BETPOBOM HArpy3Ku, pacUUTHIBACTCS IO
['OCT 1451-77 «Kpansl rpy3zonoabemubie. Harpyska BetpoBas» - 42174 Ila;

P, P2 - paccTosiHuE OT IJIOCKOCTH , IPOXOIAIIEH 4Yepe3 TOYKU OMNOPHOIO
LIEHTpa MPUJIOKEHUS BETPOBOW HATPY3KH - 2,5M;

J - YCKOpEHHUE CUJIbI TSKECTH, paBHoe 9,81 m/cek;

& - yron HakJIOHA KpaHa (yron mytn) - 25" (0,4226).

[Tpumep pemenust 3AJJAUN Ne 3
Ucxomasie manubele: C=0,3; H=2,8M; h=2,8m; v=1,5m/c ; G=400000xr;
Gnp=1500kr; a=2.8m; b=0.6m; hi=2.5M;v1=0.85Mm/c; Vo =1.2m/c; V =1.3m/c;
n=2406/mun t=120c; t;=250c; t,=90c; t3=100c; w=42624I1a; w;=4501I1a;
W,=42174T1a; p,p=2.5m =9.81m/c?; Q= 10000xkr; o =25; 1=3.2;
Jlis ornpeneneHusl YUCIOBOrO 3Ha4YeHHs] KOA(G(UIIMEHTOB TPy30BOH M COO-
CTBEHHOH YCTOMYMBOCTH KpaHa MPUHSATHI CIEAYIONINEe 0003HAYEHUS:

Ki- k03¢ duLvenT rpy30Boil ycTOWYUBOCTH;



K2-x03¢puirieHT coOCTBEHHOM YCTONYHBOCTH;
Omnpenenenue YUCIOBOTO 3HAUCHUS KOOPPUIIMEHTA TPYy30BOM YCTOWIHMBOCTU
IPOM3BOJIUTCS IO cienyroueii popmyie:

G[(b+c)cosa]- Qn’lh _66(G, +Q)nlh _ —g(a—b) QVlh_ﬂhl_Mh_

K 900—-n’H  (900-n,H)gt, L at, gt at,
' Q(a-b) Q(a—b)
—M(a—b)—Wp—Wlpl
N gt >15

Q(a-b)

[ToacTaBuB ynCIOBBIE 3HAUEHUS B (popMyITy:

_ —96332-5,7-28-9,7-346.6-43,8-37.3-106560-1125
22000

K, 9,3

[Homyuwnnu:

-9,3>1.15

UucnoBoe 3HaueHne koddduiimeHTa COOCTBEHHON yCTOMYUBOCTH KpaHa

onpenensercs mo Gopmyle :
G[(b—c)cosa—h; sina]
W, - P,

[ToncTaBuB YMCIOBBIC 3HAYCHUS B (hOPMYITY:

K, = >1.15

~ 400000[(0.6—0,3) c0s 25 — 2.55in 25]
42174.2.5

K, >1.15

[Tomyuwnnu: 1162115,

Brioa: U3 monyuuBmmxcs nanubix-9,3> 1.15 u -1,16>1,15 cnenyert, uto B

000MX ciTydasx CUCTEMa KpaHa ¢ TPy30M HEYCTONYMBA.



3AJIAYA Ne 4 — Pacuer 00bEMOB U PaCIOIOKEHUE [IEHTPOB TSKECTH TPY-

30B. Onpezenenne croco00B CTPOIIOBKY /IS PACUETHBIX (PUTYD.

Ncxonnsie nanubie 11 3AJJAUYN Ne 4

Ne papuanTa 3aganue
1 Ky6:a=4
2 [IpsamoyrosnbHBIN Tapasuieenune]
a=6,b=4,c=4

3 Humunap: D=4, h =6

4 [ap: D=4

5 Bouonok: H=8,D=5,d=3

6 Konyc: H=10,D =8

7 VYceuennsiii konyc: H=10,D=8,d=4

8 [Mupamuna: S,, =18, h=4
VYceueHnHas nupamuaa

9 S$,=18,S,=12,h=3

10 Y cedeHHbI TUIUHIP

h1:8,h2:12,R:6

11 Ky6:a=18

IIpssMOyTONBHBIN MTapasuIeIeuIIe

12 a=12,b=16,c= 16

13 Humuuap: D =14, h =18
14 Hap: D=14

15 Bouonox: H=14,D=10,d=5
16 Konyc: H=18,D =12

17 YceueHHbli KOHYC

H=18,D=12,d=8

18 IMupamuna: S,,=24,h =8

VYcedennas nupamuaa

19 $,=28.S,224,h=6

Y ceueHHbl HUIMHAP

20 h,=14,h,=24, R=12

PACYET OBBEMOB 1 PACIIOJIO’KEHUE [JEHTPOB
TADKECTH I'PY30B
OIIPEJ[EJIEHHUE CIIOCOBOB CTPOIIOBKH JIJIA PACYETHbBIX ©UI'VP

OO0beM U pacrooKEHUE IEHTPA TAKECTU MPOCTHIX T€OMETPUUECKUX (pUryp

ITonoxxeHue neHTpa
HanmenoBanme Nzobpaxkenune O6Bem HEHTP
TSKECTH
x=al2,y=al2,
Ky6 Puc.1 V=a® z=al2,

x=y=z=al2

[IpsamoyroianHbIHA x=al2,y=c/2,

p Y Puc.2 V =abc Y
napajuieJICIuIIe z=b/2




HanmenoBanme N3obpaxkenue O6Bem Honoxenue uenrpa
TSKECTH
JRZ050%050110) Puc.3 V =3,14r%h x=r,y=0,z=h/2
Ecnu ocu koopauHaT npoxoasr
yepe3 LEHT) 11apa,
Iap Puc.4 V =314/D%/6 TO x=y=7=0
(IeHTp TSKECTU COBIATACT
C IISHTPOM I1apa)
V =1/67h®+
x=y=0,z=H/2
boyonok Puc.5 11/ 27(%2 +2)h y
Konyc Puc.6 V =3,14/12D*H x=y=0,z=H/4
X=y=0,z=H/4x
i1 KO- V =(314H /3
Y ceueHHbIi Ko Puc.7 ><(R2(+ 2y Rr;X x((R*+3r*+2Rr)/
e I(R? +1? +Rr))
V =(Fh)/3, tne F —
[Tupamuaa Puc.8 ILIOTHaAR x=y=0,z=h/4
OCHOBaHUSI MHOTO-
YTOJbHUKA
V=h(F + f x=y=0,z=h/4x
- =h(F+f +
YcedeHnas mu Puc.9 LY %((F +24JFF +3f)/F)+
pamuna +Ff) +\/ﬁ g
VceueHHBIH TU- Puc.10 V =3/14R? x x=y=0,
JIMHIIP uce. x(h,+hy) /2 z=(h+hy)/2
o
z
N 7 v £
-~ I 2 SRt
1 f’f‘r et & b s
/,/’ \ S s .}‘. =
t 4 X v
] G |
7 x 6 |
fe
Puc. 1
Puc. 2
F4
34‘-‘




r Pac. 10

[Tpumep BoimonHenust 3AJTAYN Ne 4
Hcxonnble maHHbIe: 1aH yceueHHbIH mumuuap hy= 8, h,= 12, R = 6, nono-

JKCHUC LCHTPA TAXKCCTU!

Xx=y=0,z=(+h,)/2

tl

1
& L~
!

Puc. 4.1 —Y cedeHHBbII HUIUHAD

JInst ompenesieHus MOJIOKEHUS IIEHTPa TSDKECTH 3aJJlaHHON (PHUTYpBI, BBIYKC-
UM ee 00BeM 1o popmyie:

V =3,14R?(hy + )/ 2,



rac F— miomanab OCHOBAHUSA ITUPAMUIBI.
V =314-6°(8+12)/2=1130
OHpC,IIeJIHGM ITOJIOKCHHUC LICHTPA TAXKCCTU!
x=y=0,z=(8+12)/2=10.

IIo monoxeHuro LHCHTpPA TAXKCCTU OIIPCACIIACM CI10co0 CTPOIIOBKHU JIA pac-

4eTHOM (UTYpHI yKa3aHHOW Ha pucyHKe 4.2:

= I T« =

Puc 4.2— CtpomnoBka feTany TUIa yCEUeHHbIN IUIUHAD



