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1 META POBOTH

BuBueHHs KOHCTPYKIii, MPUHIMIY Aii Ta OTPUMAHHSA HPAKTHIHUX
HAaBUYOK 3 PO3PAXYHKY BaKIIbHO-KHIKKOBHX KaHTYBAdiB JUIs 3BapIOBAHHS
HIBiB PI3HOMaHITHO 30Pi€HTOBAHUX Y MPOCTOPI.

2 AT AJIBHI BIJOMOCTI

Oco0uBHIA PI3HOBHJT BaXKUILHUX KaHTYBayiB CKJIAJalOTh TaK 3BaHi
KHW)KKOBI KaHTyBadi, Baykelli SIKMX B IMPOIeCi KAaHTyBaHHS CKJIAJar0ThCs 1
PO3KPHBAIOTHCS, Haue KHUTH. 300paKeHW Ha PUCYHKY 2.1 KHIDKKOBHN
KaHTyBa4 TNpHU3HAYCHUH [UII KaHTYBaHHS JIMCTOBHX NOJOTHHII abo
IUIOMIMHHKX cekiiii Ha 180°. Taka omepailliss HeoOXimHA IS BUKOHAHHS
3BapIOBaHHA JIMCTIB 3 000X CTOpiH. BaxinpHWII KaHTyBad JO3BOJISIE
3BapIOBaTH MOJOTHMIIA Oe3MmocepelHbO B KaHTYBayi, 10 CKOPOUYE LIUKI
BUPOOHUIITBA, & TAKOXK 3MEHIIYE TPYAOMICTKICTh JOMOMIKHUX OIepariil i
BUPOOHHUYY IUIOLLY, SIKYy 3aliMae aBTOMAaTHYHA 3BaplOBaJbHA YCTAHOBKA Y
NOPIBHSIHHI 3 LIEHTPOBMMH KAacETHMMHU KaHTyBadaMM Ha mHandax, siKi JUis
[LOT'0 3aCTOCOBYIOTb.

OCHOBHa  KOHCTPYKTHMBHA iJes Ui  BaXKIJIbHO-KHMKKOBOTO
KaHTyBaya MOJISIra€ B HAXWiIl OCi MPUBOAHOTO TiAPOLUMIIHAPY — IOMKpaTa 6
1I0/I0 BEPTHKAI i B CHHXPOHHOMY HOBOpoOTi BaxeniB 2, 7, 10, 12 npu ix
CKJIaJJaHHI Ta PO3KPHUTTI. 3aB/SIKH HaXWITy OCI TiIPOIIIIIHAPA TP MOBOPOTI
BaxenmB Ha 90° BigOyBaeTbcs KaHTyBaHHS BHpoOy Ha KyT g0 192°
(npaktruno Ha 180°).

[Mpouec kaHTyBaHHS BiI0YBa€ThCS HACTYITHUM YHHOM. [Ipu MOBOPOTI
npaBux BaxkeniB 7 i 12 3 momoxkenHs | B monoxxenns Il Bupi6 migHiMaeThCs
1 MOBEpTAa€THCSI HABKOJIO OCi 3 Ha KyT 96° MpOTH TOAMHHUKOBOI CTPLIKH.
OIHOYACHO 1 CHHXPOHHO 13 TIOBOPOTOM MPaBUX BaXKENiB MOBEPTAIOTHCS 32
TFOJIMHHUKOBOIO CTPLIKOIO JIiBI HEHaBaHTaxeHi Baxkeni 2 1 10, pyxarouuch
Ha3yCTpid MpaBUM, IIOKM HE 3IMKHYTBCS 3 HUIMH B MOXWJIOMY TooxeHHi 11
Leit 3ycTpiuHuil MOBOPOT BakemiB BiAOYBa€ThCs MiA AI€I0 TiAPOLMIIHADPIB
6 mpu pyci iX ITOKIB Bropy.
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1,8 — niBmii i mpaBwmii crenaxi; 2, 10 — niBi MoBOpOTHI Baxkeni; 3 — 3'eAHYBaJIbHUIL
BaX;, 4 — MATyHW; 5 — HANPsSMHI U1 OB3yHA; 6 — rigpomutinap; 7, 12 — mpaBi TOBOPOTHI
Baxeni; 9 — TMOJIOTHHUINE, sSKe 3BaproeThes; 11 — omopHi miammmHuKw; 13 — BepXHS Bich
maryHa; 14 — roioBka maryHa; 15 — 3'efHyBaNbHUIA TPyOUaCTHi Ball
Pucynok 2.1 — BaxibHO-KHIKKOBHI KAHTYBAY JJIsI JIMCTOBUX MOIOTHUIIL [1]



TToTiM TiZpoUMITiHAPH TMEPEKITIOYAIOTHECS Ha 3BOPOTHHM XiJ, BaKell
HOBEPTAIOTECS B 3BOPOTHOMY HANpPSIMKYy i pO3KpuBaroThCs. Ilpm mpomy
3aBISKM Haxwiy BUpoOy BiiBo (B monoxkeHHi II) 3arucHyTe BaxkemsiMu
MOJIOTHHIIE TTEPEKUIAETHCS Ha JIiBi BayKelNi 1 pa3oM 3 HUMH TOBEPTAETHCS 1
IUIaBHO OITyCKA€ThCS HA JIBHH cTenmaX 1, e MpPOBOIUTHCS 3BapIOBAHHS
TIOJIOTHUIIIA 13 3BOPOTHOTO OOKY.

CHHXpOHHICTh MOBOPOTY HECYYHMX BaXKeliB KaHTyBada (TpaBoro i
JBOTO) 3a0e3MmeayeThCs BaX1TPHO-TIATYHHUM CUHXPOHI3YIOUNM
MEXaHi3MOM, M0 CKIAJa€TbCcid 3 JIBOX IIaTyHIiB 4, TMOB'S3aHUX BHHU3Y
3arajibHUM IIAPHIPOM 3 TOJIOBKOIO IITOKA LMIIHAPY i TOB3yHOM. [loB3yH
O Ji€0 TiAPOUMITIHApPA PYyXaeThCsl MO HAMPSIMHUX S5, PO3TAIIOBAHUX
CTPOTO COBICHO 3 IMJIHAPOM 1 TOB'SI3aHUX 3 OIOPHOI CTAHHHOIO
KaHTyBaua.

Hns toro mo6 3abe3nevnTH OJHOYACHUM i CHHXPOHHHH TOBOPOT
000X Mmap BaXkeliB, PO3TAIIOBAaHUX Ha BifcTaHi 4 M M c0000, KOJKHA TTapa
BaXKEIIiB Ma€ 3'€qHYBaIbHUI BaJ, SKHI JKOPCTKO 3B'a3ye aBa Baxeni. JIiBi
Bakeni 2 i 10 3'egnani Basom 3, mpaBi — 7 1 12 — 3'emHani TpyO4acTHM
BajioM 15. HeoOXigHICTE B TAKOMY KOPCTKOMY CHHXPOHI3YIOUOMY 3B'SI3KY
(BamamMn) 0OyMOBIIEHa HEMOXKIIMBICTIO 3a0€3MEYUTH CHHXPOHHY pOOOTY
000X UWIIHAPIB 0€3 CHEMiaJbHOI0 JOCUTh CKJIQJHOTO TiapaBiIidyHOTrO
MPUCTPOIO.

Onwmcani BULIE KaHTyBadi B OiNBLIOCTI CBOIM € yHiBepcaJbHHMH,
tunoBuMu. Ha BiMIHY Biji HUX € BEJIMKHUH Kjac BY3bKO CICIHiaTi30BaHUX
KaHTyBadiB, Pi3HOMaHITHICTh SKHX HE JIO3BOJISIE IaTH 1X BHUEPITHHIA OITUC.
3a3BUyaii BOHM 3aCTOCOBYIOTbCA B CEpiHHOMY i MacoBOMY BHPOOHHIITBI.
Taki KkaHTyBadi THIAXEM HE OXOIUIEHI, 1 TOMYy TPOEKTYIOThCA 1
BUTOTOBJISIIOTHCS B IHAMBIIyaJIbHOMY TIOPSIKY.

B skocTi mpukiamy cremianizoBaHOTO KaHTyBada pPO3TIISTHEMO
Ba)XUIbHO-KHI)KKOBHI KaHTYBad 3 ITHEBMOIPHBOJOM ISl IIOBOPOTY
JIBOTaBPOBHX Oalok pamu BaroHy (puc. 2.2). banka nexxuTh Iia3oMm B
ropu3oHTaIbHOMY mosioxkenHi [. ITicnst 3BaproBaHHs IBiB 3 OHOTO OOKY
Oanky Tpeba nmoBepHyTH Ha 180° B mosnoxenHs Il 1 3BaproBaHHS WIBIB i3
3BOpOTHOro 00Ky. IloBOpOT 37iiiCHIOETECA BaXkeneM 2, 0 NPUBOJUTHCS B
pyx mopiiHeM mHeBMolmiiHApa 1. Ilpu Xomi mopiiHS Bropy Baxedni
HiAHIMAIOTBCA 1, TOBEPTAIOUMCh HABKOJIO HEPYXOMOro ImapHipa 3,
3axOIUIIOI0TH MK co0010 Oanky 1 migHiMaroTh ii B mosoxkeHHs II. Ilicns
1IOTO CTHUCHEHE IOBITPS BUIYCKAETHCA 3 LWIiHApPa 1 Oajgka Mmij i€l
BJIACHOI Baru IiaBHO omnyckaerses B nonoxkeHHs I11. [Tpu onmyckanHi BoHa



MATPUMY€ETHCS JIBUM BakedeMm 2. [ImaBHICTH OMyCKaHHS PeryirO€THCS
BUILYCKHHUM IOBITPSIHUM KPaHOM, IIPH LIbOMY HHMKHSI IIOPOKHUHA LIIIHAPY
CIIy’)KUTh TOBITpSHUM JAemmpepom. Lleli KaHTyBad BXOAMTH B KOMILICKT
CHeliani30BaHOI ~ aBTOMATWYHOI  3BaplOBaIbHOI  YCTaHOBKH  JUIA
BaroHOOY/TiBHOTO 3aBOJY.
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PucyHok 2.2 — BaxibHO-KHIKKOBHI KaHTyBay 1715 6aiok [1]



3 3ABJJAHHS HA NIJIITOTOBKY 10 MPAKTUYHOI
POBOTH

Ilepen TuM, SIK MPUCTYNATH JO BHUKOHAHHS TMPAKTHYHOI pOOOTH
CTYJICHT 3000B'13aHUI BUBYMTH JIaHI METOIUYHI BKa3iBKH, O3HAHOMHUTHCS 3
KOHCTPYKIIISIMA Ta METOJMKOI0 PO3PAaXYHKYy BaKiIbBHO-KHHKKOBOTO
kantyBaua [1, §22; 2, §§8.8.7-8.8.8], BUBUMTH IHCTPYKIIIO 3 TEXHIKH
0e3IeKH, BiAMOBICTH HAa KOHTPOJIbHI 3allMTaHHS BUKJIajada Ta OTPUMATH Y
HBOTO J03B1J1 HA BAKOHAHHS POOOTH.

4 KOHTPOJIbHI 3AIIUTAHHA AJIs
CAMOIIEPEBIPKH I KOHTPOJIIO
NIATOTOBJEHOCTI CTYAEHTIB 10 POBOTH

1. JIas woro mpu3HadeHi BaXKITbHO-KHMKKOBI KAaHTyBadi?

2. 3 SKUX OCHOBHUX BY3JiB CKJIAJA€TbCS BaKLIbHO-KHUKKOBHUIM
KaHTyBay?

3. [osicHITh, K TIPAIIO€ BAXKITLHO-KHUKKOBHI KaHTyBa4?

4. TlosicHITH, SIKUM YMHOM BiJI0YBAa€ThCS CHHXPOHI3AIS MiIHOMY Ta
OITyCKaHHS TPABHX 1 JIIBUX MOBOPOTHHUX Ba)KeIiB?

5. SIxi mepeBaru i HeMONIKKM BaXXIBHO-KHIDKKOBOTO KaHTyBayda?

6. Ski OCHOBHI MNPHHIMIK PO3PaXyHKY BaXKiJIbHO-KHHKKOBUX
KaHTyBadiB?

7. Ha nito SIKMX HaBaHTaKEHb PO3PaXOBYIOTHCS BaKesli KHMKKOBHX
KaHTyBadiB?

S METOAUKA PO3PAXYHKY KAHTYBAUA

BuxinHumu naHuMu A po3paxyHKY € HaBaHTaKCHHS KaHTyBaua,
Npe/ICTaBICHE Y BUIIIAII Bard BUPOOY, TOJIOKEHHsI HOTO IEHTPY Bary, i
KiHEMaTH4Ha CXeMa IPUBOJHOTO BaXKUIHOIO MEXaHI3MY.

Po3paxyHOk i1 BaXKiJIbHO-KHM)KKOBOTO KaHTyBada HEOOXiTHO



NOYMHATH 3 BH3HAYCHHS 3yCWJIb, IO [IIOTh HAa OCHOBHI €IEeMEHTH
KaHTyBada, B TOMY YHCJIi Ha CHJIOBI JeTaji BayKeJs MPHUBOJHOTO MEXaHI3MY.
3a UM 3yCHJUIIM BHM3HAYalOThCS iHII po3Mipu aetaneid 1 HeoOXigHa
BaHTaXXOMIIHOMHICTh MPUBOIHOTO T1JIpO- 200 MHEBMOIIIIIHADPY.

Buxonsun 3 po3paxyHKoBoi cxemu (puc. 5.1) moTpiOHO BH3HAYWTH:
3ycuiist P Ha MIaTyHI KPHBOIIMITHO-TIOB3YHHOTO MEXaHi3MYy; 3ycriuisi Py Ha
HITOLI MPUBOAHOTO TiAPOLWIIHApPY, L0 € B TOW e 4ac 1
BaHTXXOMTHOMHICTIO HWTIHIPY; 3yCHIUIA P, Ha MOB3YHI; 3yCHILIS, IO i€
Ha BiCh TOJIOBHOTO IIApHiIpa TMOBOPOTHHUX BaXEIiB KaHTyBada.
PospaxyHkoBuMH € HaWONBIII 3 MOXKIMBUAX 3HAYCHb LUX 3yCUIb 1
MOMEHTIB.

1 — Baxiyib KaHTyBaua; 2 — MATYH; 3 — MOB3YH; 4 — MTOK; 5 — TIAPOLMITIHID

Pucynok 5.1 — Po3paxyHKOBa cxeMa BaXiJIbHO-KHIKKOBOTO KaHTyBada [1]

Tak sk B maHomy kaHTyBadi (puc. 2.1) oJHOYACHO TPAIIOOTH JBa
NPUBOJTHUX JBOBXUIBHUX MEXaHI3MH, TO PO3PaxyHOK CJiJl BECTH JJIs
OJIHOTO MEXaHi3My, BUXOJISYH 3 MOJIOBUHHOTO HAaBaHTAKEHHS KaHTyBada,
TOOTO B JaHOMY BHWITQJKy 3 BenWM4WHU G (MIOBHA BaHTaXKOMiIHOMHICTH
KaHTyBaya 2G).

Ha BigmiHy Big 3BHYaiHMX IBOBaKUIBHUX MEXaHI3MIB, MEXaHI3M,
KU pO3TIAAAEThCS, HE3BaAKAIOUM HA HAsIBHICTB B HBOMY JIBOX
CUMETPUYHO PO3TAIIOBAHUX BAXKENiB, TPAIOE SK OJHOBAXUIBHUN
KPUBOILMITHO-TIOB3YHHUH MexaHi3M. [Ipu mpomy mig d9ac CKJaJaHHsS
BaKEJIB BIH Mpalloe Ha MigidoM (MpaBUM BakeleM), a NPU OMYCKaHHI
BaKEJIB — Ha rajbMyBaHHs (1iBUM Baxesaem). Ha pospaxyHKoOBiil cxemi
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(puc. 5.1) mexaHi3M 300paXeHHI SIK KPUBOIIUITHO-TIOB3YHHUH, 1110 TIPAIIOE
Ha i IHOM.

[Ipu He3MiHHOMY 3aJaHOMy HaBaHTa)KEHHI KaHTyBada 3YCHIUII B
HOro eJeMeHTax, a TaKOX 3rMHAIbHI MOMEHTH € BEIMYMHAMH 3MiHHHUMH,
3aNie)KHAMH Bil KyTa TOBOPOTY BaKemiB KaHTyBaua «. Illo6 3mHaiTh ix
MaKCHUMaJIbHI 3HAYCHHS, HEOOX1THO MPOBECTH BiATIOBIIHMHN KiHEMAaTHIHUI
a00 aHANITUYHUH aHaJi3 MEXaHi3My.

3ycwis Ha maTyHi 1 #oro mapHipax P MOXXHA 3HAWTH 3 PIBHSHHSI
MOMEHTIB IIOJI0 OCi TOJIOBHOTO MIAPHIPY:

GH = Ph.
[lincraBuBmm croam 3amicte H = R - cos @ oTpumMaeMo
G R -cosa = Ph,

3BIJIKM 3yCWJIJIS HA IIATYHi:

P = %cosa, (5.1)

e h 1 cos a — 3MIiHHI BEJTMYNHMU.
[Toniepeure (IO BiJHOMICHHIO [0 HAMPABISIOYMX) 3YCHUIL Ha
MTOB3YHI:

P, =Psing = GTRcosasinfp. (5.2)
3yCHILIS Ha MITOKY 63 ypaxyBaHHs TEpPTs MOB3YHA:
GR
P, = Pcosg = ~-cosacos . (5.3)
TIoBHE 3ycHiuIs Ha IITOKY 3 YpaxyBaHHSIM CHJIM TEPTS MTOB3yHa!
Q=P +fP, =67Rcosa(cosq)+fsin<p), (5.4)

ne f — koedinieHT TepTs MOB3yHA 10 HANPABISIOYHM.
3ycuiuis ABISETBCS  PO3PAaXyHKOBOIO — BaHTAXKOMIAHOMHICTIO
MPUBOJTHOTO TiJjpo- a00 MTHEBMOIMIIIHIPA.
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3a nmomomororo HaBeaeHWX Qopmyna 1 TpadigHoi TOOYIOBH
KIHEMAaTUKd MEXaHi3My B PI3HUX HOr0 MHOJOKEHHSX MOXHA BU3HAYUTH
3Ha4YeHHs 3ycuiib P, Py, Py, 1 Q mipu pi3HUX KyTax MOBOPOTY KaHTyBaya «, a
notiMm moOynyBaTH Jiarpamy 3ycWib B 3alie)KHOCTI Big kyra «. Ha
puCYHKY 5.2  mpejacTaBiIeHa  jgiarpama  3yCHJIb  JUIi  KaHTyBada
BaHTaxomiaiHoMHIcTIO G = 10 kH, moka3anoro Ha pucyHky 2.1. BumHo, 1o
3ycWUIs Ha matyHi i mroky P i Q, a oTxe, 1 Ha oci ronoBHOTO MapHipa O
MalOTh HaHOINbINI 3HAYCHHS B MEPIIUH MOMEHT MiIHOMY 1 TOBOPOTY
Ba)keliB KaHTyBaua, koau « = 0. [I]o  cTOCyeTbCs MONEpedHoi CUIN Ha
noB3yHi P,, 1o Jie Ha HampsAMHI, TO BOHAa JOCATa€ MAaKCHMAIBHOTO

3Ha4YeHHs mpu a ~ 40°.
sH

40

20

10

0 20 40 60 80 a

1 — 3ycumnst P Ha matyHi; 2 — 3ycwuis () Ha IITOKY 3 ypaxyBaHHAM TEpPTS MOB3YHA;
3 —3ycmmis Py, Ha ITOKY 0e3 ypaxyBaHHSM TepTs MOB3YHA; 4 — 3yCHIUIA HA TOB3YHI P, mpu
koedinienti Teprst f = 0,1

Pucynok 5.2 — [liarpama 3ycuiib KPHBOIIMITHO-TIOB3YHHOI'O MEXaHi3MY BaKiJbHO-
KHH)KKOBOTO KaHTyBaua [1]

Takum ymaom s G = 10 kH Bu3HaveHi HACTymHI HaWOiIBII
PO3paxyHKOBi 3Ha4eHHs 3ycwursi: Ha maryHi P = 49 xH; na mroky Q =
48 xkH 3 ypaxysanusm Tepts mos3yHa (npu f = 0,1); momepeyna cuna Ha
TIOB3YHOBI, 1[0 BUKJIMKA€ BUTUH HaNpsMHuX, P, = 19 xH.

Po3paxyHok maryHa i HOro mIapHipiB BeIETbCS BHUXOAIYH 3
3ycuyuis P.

Ocb mapnipa 13 (puc. 2.1) po3paxoBYyeTbCS Ha BUTHH 1 IMMUATOMUM
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THCK. HampyskeHHs BUTHHY OCi Bix Ail 3rMHANBHOTO MOMEHTY PL

PL

O3r = m < [a]3r-

[Turomuii THCK B IAPHIpi:

P
q == <lql,
ne L = 0,09 M — BimcTaHb MiX OITIOpaMH OCI;
[ =0,06 M — mMpHHA TOJOBKH IIATYHA;
d = 0,06 M — giamMeTp oci maryHa;
[o],r — momyctumi HampyxeHHsT Ha 3ruH, MIla; 3aMeXUTh BiJ Mapku
craii oci;
[q] — monyctumuii mutomuit Trck, MIla (st crani npuiiMarots 5 MITa).
3HaiiieHi 3Ha4YeHHsI TOBUHHI OYTH HU)KYE JOMYCTHMUX.
3a 3ycwuisM Ha MmMTOKy ( mimOupaeThcss Mo HopMaisaM abo
PO3paxoOBYETHCS 3aHOBO T IHOMHUH TiIPOIMITIHAD.
Hatibinbiie 3ycusuis S, 1110 i€ Ha BiCh F'OJIOBHOTO IIapHIpa BaXKeiB,
BH3HAYAETHCS 3 YMOBH piBHOBAru cuit npu a = 0 (puc. 5.3).

R

P;Cosf

PucyHok 5.3 — Po3paxyHKOBa cxeMa Bakellsl KHHKKOBOTO KaHTyBaua [2]
BepTI/IKaHI)Ha CKJIaZIOBA IbOT'O 3YCHIJIJIA.

Sy =PicosfB —G.
I'opuzoHTasBHA CKIIa0BA!
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S, = P, cosf.
Cymaphe 3ycuiuis:
S =.S%+S52. (5.5)

[ligcraBmsroun y Bupas (5.5) 3amicts S; 1 S, 1X 3HaUeHHs, 3HaMIEH]
BUIIIE, 1 MpuiiMarouu cos f = 1 yepe3 MalicTh KyTa, OTPHMYEMO:

S=,(P,—G)2+ P}

LlenTpanbHa Bich KaHTyBaua, sika 3'eqHye Baxenmi 2 1 10 (puc. 2.1),
Npalioe Ha BUTMH 3 HAWOUIBIIMM HaNpYXCHHSM Yy MOYATKOBHH MOMEHT
MiaiioMy BaHTaXy. ¥ MOBa MIITHOCTi OCi KaHTyBaya:

Oy = 5355 < [0, (5.6)
Jle a — TJiede BUTHHY, TOOTO OChOBa BiJCTaHb BiJl Baxkens 7 abo 12 mo
HaiomK4oro migmunauka 11 (puc. 2.1).

[Tpy BU3HAYEHHI IJieya BUTMHY HEOOXiJHO BpaxOBYBAaTH, IO TOYKA
NpUKJIaJaHHA CWIM B MiAIIMITHUKY PO3TALIOBYETHCA HA BiJCTaHI Big HOro
AaKTUBHOTO Kpalo, 0 JOpiBHIOE mpuOau3Ho 0,25 mHUpHHM MiIMUIHUKA. Y
posrisiHyToMy nipukiiaai a = 1,5+ 10+ 1,5 =13 cm (0,13 m).

IIpu omyckanHi BHpOOy, KOJW HABaHTAXKEHHS CHPUHAMAIOTH JIiBi
Baxkeni kantyBada 2 i 10, 3ycuiis S Ha TOJIOBHIM OCi KaHTyBaua J0CATae
TaKuX K€ 3Ha4eHb, SK 1 pH MiIoMi BUpoOy mpaBuMHu BakemsMu. OJHaK
3TUHAJILHUNA MOMEHT, 1110 JIi€ IIPH [[bOMY Ha BiCbh, B JIBa pa3u MEHIIIE, TaK sK
TIPH JaHi¥ KOHCTPYKI[iT KAaHTYBay4a Tieue BUTHHY BIBIYl MEHIIIE.

TakuM YMHOM, PO3PaxyHOK TOJIOBHOI, LEHTPaJIbHOI OCi — Bally Ha
MIIHICTh HEOOX1THO BECTH JIJISl TAKOTO CTAHOBHINA KaHTYBada, MPU SKOMY
HaBaHTa)XEHH CIIpUHMae rapa BaKeNiB, 3'€IHAHUX 30BHILIHIM TPyOUacTUM
BaJIOM 15, a He BHyTpilmHIM cyuiabHuM 3 (puc. 2.1).

lonoBHI BakeNi KaHTyBaya MPAlIOOTh HAa BHUICUH IiJA €0
BaHT2XXHOTO MOMEHTY:

M = Gll
ne l; — miede Buruny (M), Mo pucyHky 5.3.
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OTXe, yMOBa MIITHOCTi BayKeJIs:

o =51 < o], (5.7)

w
e W — MOMEHT ONOpY BUTHHY TIEPETHHY Bakels, M,

[o] — momycTumi HanpyxeHHs MaTepiaity Baxenis, MI1a.

Y HamoMy mpukiaai st KopoO4acToro NepeTuHy BaXKeNs po3MipoM
200 MM X 90 MM 3 TOBIMHOKO CTiHKH 10 MM MoMeHT omopy W = 270 cm®
(0,00027 ).

Buxozsuu 3 yMOBH MilIHOCTi, BU3HAYaIOTh MOMEHT OTIOPY 3THHAHHIO
Ta KOHCTPYIOIOTh MIONIEPEYHNH Iepepi3 Baskels KaHTyBava.

BiamoBigansHUM € TakoXX PO3paXxyHOK Ha MIIHICTh 1 JKOPCTKICTh
CTaHWHHM MiJHOMHOTO MEXaHi3My 1 HampsMHUX JJs TIOB3yHa, SKi
3HAXOJIATHCS i AI€I0 MTOTIEPEYHOT 3TMHAITBHOT CHUTH:

P, = 1,9G.

Buxonsum 3 11p0ro HaBaHTa)KEHHS 1 00paHOi KOHCTPYKINii OMOPHOT
CTaHWHH, HANpaBJISIOYi 1 CTAHWHA PO3PaxOBYIOTHCS Ha BUTHH, a MOB3YH 1
IJIOIIMHU KOB3aHHS — Ha JOIMYCTUMUI MUTOMHM TUCK, SIKUH JJI1 KAHTyBaya
MoxHa ipritMati piBanM [q] = 20...25 kre/em? (0,020-0,025 H/m?).

6 BKA3IBKH 3 TEXHIKH BE3IIEKHA

1. Jo poOiT AOIMyCKarOThCs CTYACHTHU MICIs iHCTPYKTaXy 3 OXOPOHHU
TIpalli Ta MOXKEKHOI Oe3MeKH.

2. 3a00pOHSETHCS BMUKATH €JICKTPUYHI PUIIaan Ta o0iagHaHHs 0e3
JIO3BOJTY 3aB1JIyIOUOTr0 JIabopaTopieto abo BUKJIaiaya.

3. Y Bumaaky BUSBICHHS HEMOJaJOK OOJIaHAHHS CTYACHT MOBUHEH
HEraiHO MOBIJOMHUTH BHKJIaga4a ado 3aBiyr0uoro jadopaTopiero.

4. Y BumMaAKy BHHUKHEHHS MOXeXi ab0 TMOpa3Ku eNeKTPHIHUM
CTPYMOM CTYJIEHTH TOBHHHI JiITH Yy BIiAMOBITHOCTI i3 3aTBEPHKCHUMU
IHCTPYKLISIMU 3 OXOPOHHU IIpalli Ta MOKEKHOI OE3MEKH.
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7 HOPSAJJOK MNPOBEJIEHHS MPAKTUYHOI
POBOTH

1. BUBUMTH KOHCTPYKUiIO, MPUHLMUN Iii i TEXHIYHI XapaKTepPUCTUKU
BaXUTbHO-KHIKKOBHUX KaHTYBaUiB.

2. Busnaunty 3ycminis, mo JiFOTh Ha OCHOBHI €JI€MEHTH KaHTYBaua,
pO3paxyBaTH BiCh MIApHipa MATYHA, 33 3yCHJUIAM Ha ITOKy @ mimiOparn mo
HOpPMaJIsiIM a00 pPO3PaxOBYEThCS MiAWOMHUI TiAPOLMIIHAP, PO3paxyBaTH
BaXKeJIi BAXKUIHHO-KHIDKKOBOTO KaHTyBada. BuximHi maHi ans I[bOTO
HaBeZIeHI B JOJATKY A.

3. Hakpecnautu 3aragpbHUN BUJA  YHIBEpCAJIBHOTO  BaXKUIBHO-
KHWYKKOBOTO KaHTyBaua 1 HOro po3paxyHKOBY cxemy y gopmari A3.

4. OcdhopmMuTH 3BIT.

8 3BMICT 3BITY

1. Mera poboTu.

2. Ctucnuii OmMMC KOHCTPYKIIi Ba)XITbHO-KHIDKKOBOTO KaHTyBaua,
MPUHIKI HOTO ii.

3. CunoBi po3paxyHKH BiNOBITHO 10 TI. 7.2

4. KpecrieHHs BaXKIJIbHO-KHIDKKOBOTO KaHTyBaya.

5. BucHoBKHY 1Tpo BUKOHAHY pOOOTY.
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JonaToxk A

aXYHKY BaKiJTbHO-KHH:KKOBOT0 KAHTyBa4a

Bincrans I1.B. | BigcTans Mix IIneue
Bara Bupo0y, . L L
Ne G, BiJI IICHTP. Bici, | ormopamHu Bici, BUTHHY,
Bap. <H R, L, a,
MM MM MM
0 10,0 1750
1 6,0 1200
2 6,5 1280
3 7,0 1300
4 7,5 1350
5 8,0 1400
6 8,5 1450
7 9,0 1500
8 9,5 1600
9 11,0 1700
10 11,5 1750 90 130
11 12,0 1800
12 12,5 1850
13 13,0 1900
14 13,5 1880
15 13,0 1800
16 12,5 1700
17 115 1650
18 11,0 1600
19 10,5 1550
20 10,0 1500




