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1 META POBOTH

BuBdeHHs KOHCTPYKIil, TPUHIUIY [ii Ta OTPUMAHHS MPAKTHIHIX
HaBHUYOK 3 PO3PaXyHKY BaXXUTFHO-IOMKPATHUX KaHTYBaiB.

2 3ATAJIBHI BITOMOCTI

BaxinpHO-TOMKpaTHI KaHTyBadi OCHAIIEHI B SKOCTI MPHUBOAY
NOBOPOTY BHUpPOOYy MiTHOMHMMH JOMKpaTamMH — TiApaBIidYHUMH abo
MHeBMaTHYHUMHU. KaHTyBay, MpHU3HAYEHUH Ui TOBOPOTY TPOMI3IKUX
00'emHIX 260 0aTKOBMX KOHCTPYKIIii, TPEACTaBICHUI Ha PUCYHKY 2.1.

(5

a, 6, 6 — MO3MLIT KaHTyBaya
1 — migifoMHO-TIOBOPOTHI KpHIIa IDIATGOPMH; 2 — TIIPOUIITIHAPH; 3 — paMa HeCy4oro Bi3Ka,
4 — mpuBO/IHA KOJIICHA TIapa Bi3Ka; 5 — BiCh IOBOPOTY KpWJI IIaTopmu;
6 — xoJocTa KoTicHa mapa Bi3Ka
Pucynok 2.1 — BaxinbHuit YOBHUKOBHI KaHTyBad [1]

Bin 3a0e3nedyeHnii TiIpaBIliYHUMHU IMITIHAPAMU-TIOMKpPAaTaMu 2, i
Jiero skux Kpwia tuargopmu 1, Ha SKy BKIAJa€ThCsl BUPIO, MOXKYTbH



MOBEpTATHCS, K Baxeli, Ha KyT 90° HaBKOJIO O/IHI€T TOPU3OHTANBHIHN BiCi 5.
Taki kaHTyBaui BCTaHOBIIOIOTH 1HOAI HA TPAHCIOPTHUX Bi3Kax, IO
JO3BOJIIE 3/IMCHIOBATH HE TIIBKM KaHTYBalbHI, ale 1 TpPaHCIOPTHI
ormeparlii, epecyBaroud BHUPIO 3 OIHOr0 PoOOYOro Miclid HA iHINE IO
4OBHHMKOBi cuctemi. Lli mepecyBHi KaHTyBadi Ha3WBalOTh 1HOJI
YOBHUKOBHMH.

Ha pucynky 2.2 300pakeHa cXeMa BaKiTbHO-IOMKPAaTHOTO
KaHTyBa4a, NPHU3HAYEHOTO /I IOBOPOTY IUIOCKMX paM (HalpuKiIai,
TEIIOBO3HUX ) MPH iX CKJIamaHHi 1 3BaproBanHi. [lix miero Tigpomtiaapis 4
wiatdopma 1 pa3oMm i3 3akpimieHMM Ha Hill BUpoOoM obepTaeTbes (BIpaBo
abo BiiBO) Ha KyT 10 90° HABKOJO BHUCYBHOT'O IIGHTPY 3 — mpaBoro ado
JIIBOI'0, B 3aJI€KHOCTI BiJ TOTO, IKHMH 3 HUX B JaHUH MOMEHT BKJIIOYEHHH 1 B
akuil Oik Tpeba moBepHYTH BupiO. KoXKeH HEHTp BUKOHAHWE Yy BHIIISII
JIBOX BUCYBHHUX IIiBBICEH, pO3TAalllOBAaHUX CIIBBICHE Ha CTaHMHI 2 TO ii
KiHmgax. HamiBBici BUCYBalOTBCA, TOOTO BKIIOYAIOTHCS a00 BUMHKAIOTHCS
JIOTIOMDKHAMU TiIPOIMTIHAPAMH.

GITTTI7 07070 s,
PucyHok 2.2 — BaxiTbHO-TOMKpaTHUIA KaHTyBa4y
JUTSL OBOPOTY TUTOCKHX paM Ha KyT + 90° [1]

OnwcaHi BUIlE KaHTyBadi MOBEPTAIOTh BHUPOOM TIIBKH B OJHIN
wiomuHi. OpHak 0araTo paMHHX 1 KOPIYCHHX BHUpOOIB, IIBU SIKUX
poO3TalIoBaHi Ha ABOX B3a€MHO NMEPHEHIUKYJSPHUX HANpsSMaxX, BUMararoTh
MOBOPOTY BUPOOY TAKOX Yy ABOX B3a€EMHO MEPIEHAMKYJSIPHUX IUIOLIMHAX
JUIST MOKJIMBOCTI BCTAHOBJICHHSI BCiX TO3J0BXKHIX 1 MOINEPEYHUX IIBIB Y
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3pydHe A7 3BapIOBaHHS MOJO0XKEHHS, HAIIPUKIIAM, U YCTAHOBKH KYTOBUX
MIBIB «y YOBHUK». [lJIs 3BaproBaHHS TakuUX BUPOOIB 3pydHi YHiBEepCalbHI
BOXUIbHI KaHTyBaul 3 MiJHOMHO-IOBOPOTHOIO IAT(GOpMOI0 1 OTHUM
HEHTPaJbHUM  TigpoaoMkpaToM (puc. 2.3). BiaMiHHI puch Takux
KaHTyBadiB — MOXIIMBICTh KaHTYBaHHS BHPOOy B 000X BepTHUKAIBHUX
IUTOIIMHAX HABKOJIO OJHI€l 3 YOTHPHOX OcCel 9, 1m0 M03BOJSE HAXWISATH
BUpPiIO B OOM/ABI CTOPOHM (BIIPaBO i BIiBO) B KOXHIM 3 IBOX IUIOLIMH, i
HasBHICTh TIIBKHA OJHOTO CHJIOBOTO TIIPOITMIIHAPA, 32 JOIMIOMOTOIO SIKOTO
3MIACHIOETHCS KAaHTYBaHHS BHPOOY B OyIb-5IKY 3 YOTUPHOX CTOPIH.

300paxeHuii Ha PUCYHKY 2.3 KaHTyBau 3a0€3MEUCHUI KPIMHILHOKO
wiatopmoro pozmipom 3200 MM x 3200 MM, BaHTaKOMiTHOMHICTIO IO
50 Tc. KBagparna mrardopma 10 Ha KOXKHIH 31 CBOIX YOTHPHOX CTOpPiH Ma€e
JIBa CIIBBICHE pO3TAIIOBAHMX OMOPHUX NAJIBIIB 9, HABKOJO SIKUX
iaropMa MOXKe MOBEPTATHCS MiJl A€ IEHTPAIBLHOIO TiApOHMIiHapa 2.
Y ropuzoHTaIHLHOMY TOJOXEHHI TUTaThOpMHU BCi 11 MaNbIll 3HAXOMATHCS B
OTIOPHMUX THI3JaX-BWJIKaX §, 3aKpilUIeHHX Ha (yHIaMEHTI KaHTyBada.
OnopHi THi3Ia 3a0e3neueHi 3aMKOBUM MPUCTPOEM Y BHTIIAI KOMOIHOBaHUX
3axBaTHUX KprokiB 7. KoxkHi 1Ba raka (1 mapy THI3A 1 MaibIiB) 3’ €JHAHHL
MK €000 JKOPCTKMM BajoM O, TPH I[OBOPOTI SIKOTO Taku abo
3aKMJIAIOTHCS Ha Majblli, 3aMUKAIOYU THIi3/Ia 3BEpXy, ab0 BiIKUIAIOTHCA,
3BUTBHSIOYM MANBLI IS MiAHOMY TuiaTdopmu. Baj 3 rakamu moBepTaeThCs
JIOTIOMDKHAM TTHEBMOIWITIHAPOM 4, KA Jli€ Ha BaXKiJib 5, 3aKpilUICHUH Ha
LOMY BaJTy.

s moBopoTy MIaTGOpMH HABKOJO OYIb-IKOi OCI IOIEPEIHBO
HEOOXiTHO 3aKWHYTH TaKW Ha MalbI Ii€i OCi, BKIFOYUBIIH BiIMOBIIHUN
nmHeBMOUWTiHAp 4. Bcl iHII Taky TOBUHHI OyTH BIIKWHYTI JJIs 3BLTBHEHHS
MaNbIIB 1HIIUX TPHOX BicCiB. JIMile MCHIS BOTO BKIIOYAETHCS [IEHTPATbHUN
TLApOIMITIHAP 2 Ui TOBOPOTY MIaT(OpMH HABKOJIO 3a/1aHOI (BKIIIOYEHO)
BiCi.

VY cxemi ynpaBiiHHS KaHTyBaueM Iepen0adyeHe aBTOOJOKYBaHHS,
3aBIIIKM  SIKOMY TIpH BKJIIOYEHHI 3aXOIUICHb OyAb-1KOI OJHOi OCi
ABTOMATUYHO BiJKUJAIOTHCA TaKU (3aXOIUICHHS) 1HIIUX TPHOX OCEH, Micis
YOro CTa€ MOKJIMBHUM BKJIFOYEHHS TOJIOBHOTO IMJIiHApa 2 Ha MigiHoMm i
MOBOPOT IIaTGOpMH HABKOJO 3aaaHol oci. ['0joBHUH, IEeHTpaIbHUN
rigpouuninap 3'enHaHMi 3 TIaTGOPMOIO BOBICHOBMM MmapHipom 1 i
cnupaeTsesl Ha GyHAaMeHT depe3 chepuynnil (kynpoBuid) mapHip 3. Taka
CUCTeMa CIIONyYeHHs [UIIIHApa 3 TUIATPOPMOIO 1 GYHIaMEHTOM JIO3BOJISIE
OUIIHAPY BUIBHO HAXWIATHUCS B OYAb-SIKy CTOPOHY, IIOBEPTAIOYHCH



HABKOJIO [IEHTPY OMOPHOTO KYJIbOBOTO HiapHipa 3 (puc. 2.3).
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a — B TOPH30HTAIEHOMY TIOJIOKEHHI (B po3pi3i); 6 — B MOXMIOMY TOJ0KEHHI
Pucynok 2.3 — YHiBepcanbHIIT KaHTYBad 3 HEHTPAIBHAM ITiTHOMHIM
nomkparom [1]
KoHcTpykuisi JBOBICHOTO MPOCTOPOBOrO IIApPHIpa, 3’ €IHYIOYOTO



ITOK CHJIOBOTO TiAPOUNMIIH/pA 3 TUIaT(hOPMOI0, MTOKa3aHa Ha PUCYHKY 2.4.
Posmipn TpaBepcm 4 1 Hecywoi oOoitmm 2 mimibpani Tak, mo0 OyB
MOYJIMBUI BUTBHUH MOBOPOT INTOKA TiAPOLMIIHApA II0A0 miardopmMu Ha
KyT +45° B Oyap-siKy cTopoHy. HrkHiii miapHip riapoumtinapa, BUKOHAHUHA
Y BHUIJISII KyJBbOBOI IM'ATH 1 MiAI ITHUKA, JOITyCKAaE MOBOPOT OCI HMUIIIHApA
010 BEpTUKaIl Ha KyT +6° B OyIb-IKOMYy HampsMKy (HEOOXimHUI KyT
MOBOPOTY JopiBHIOE £5° 20").
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— Tajels MToKa; 2 — onopHa 000iiMa; 3 — IMTOK TigpoumITiHaApa; 4 — MOBOPOTHA TpaBepca ¢
nandamy; 5 — miarpopma KaHTyBada
Pucynok 2.4 — JIBoBicHHH mapHip KpiruIeHHs OITOKA T1IPOIIIIIHApA 10 TUIaThopMu
YHIBEepCaJbHOTO KaHTyBa4a 3 EHTPAIBHUM IiHOMHUM JoMKpaToMm [1]
Konctpykiiss  chepuuHoro 1mapoBoro ImiapHipa Tmpoctimie i
KOMITaKTHIIlIa B TIOPiBHSHHI 3 JBOBICHHM MIapHipoM. OJHAK MpH OUIBIIHX
KyTax TIOBOPOTY KYJIbOBHH IIApHIp KOHCTPYKTHBHO HEMOXJIUBUI B
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HamivHiA ¢opmi. Tomy o00macTe 3acTOCYBaHHS KyJhOBHX IIAPHIPIB
MPaKTHIHO OOMEXKYEThCSI KyTaMH mMoBopoTy no + 10°, B TO# Hac sk
JIBOBICHI HIapHIpPH MOXXYTb OyTH CKOHCTPYWOBaHI [ KyTiB HOBOPOTY IO
+60°. 3 miei npuuMHU B JaHid KOHCTPYKLil KaHTyBada JOBEIOCS
BIIMOBHTHCS BiJ] yHi(iKaIii MapHipiB CHIOBOTO TiAPOIITIHAPA.

3 3ABJJAHHS HA NIJIITOTOBKY 10 MPAKTUYHOI
POBOTH

IMepen TuM, SIK TPHUCTYNATH AO BUKOHAHHS NPAKTHYHOI pPOOOTH
CTYJCHT 3000B'sI3aHUI BUBYMTHU JaHI METOAMYHI BKa3iBKH, 03HAHOMUTHCS 3
KOHCTPYKI[ISIMH Ta METOJMKOI PO3PaXyHKY Ba)iTbHO-TOMKpPATHUX
kauTyBauiB [1 (§22), 2 (§§8.8.5, 8.8.6)], BUBUNTH IHCTPYKIIiIO 3 TEXHIKH
Oe3mekH, BiAMOBICTH HA KOHTPOJIbHI 3allUTAHHS BHUKJAJadya Ta OTPHUMATH Y
HBOTO JTO3BLJT HA BUKOHAHHS POOOTH.

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

1. Jly1s 4oro nmpu3HAYEH1 BaXKiIbHO-TOMKpPATHI KaHTyBayi?
2. TTosICHITB, SIK MIPAIIOE BaXKITbHO-TOMKPAaTHHI KaHTyBay?
3. Skumii TpHBIA BHKOPUCTOBYETHCS B  BaXKIIBHO-IOMKpPATHUX

KaHTyBayax?

4. Ha3BiTh OCHOBHI BY3JIM KOHCTPYKIil BaKiIbHO-IOMKPaTHOTO
KaHTyBaua.

5. Inst yoro mpu3HaueHWi ABOBICHMH mapHip? Ski Horo TexHiuHi
XapaKTepPUCTUKH?

6. Ha3BiTh HelomiKM 1 epeBary KyJabOBOTO i JIBOBICHOTO IIAPHIPIB.
7. Slki OCHOBHI MNPHUHLMIIM PO3PAaXyHKY BaXKUJIbHO-TOMKPaTHUX
KaHTyBadiB?
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5 PO3PAXYHOK BAXIJIBHO-JTOMKPATHHUX
KAHTYBAYIB

3ycwuid, 1o JAiF0Th B KaHTyBaui, 3pyyHimle 1 MpocTime
PO3paxoByBaTH, KOPHUCTYIOUHCh MAaCIITaOHOKO PO3PaxyHKOBOIO CXEMOIO
(puc. 5.1), 3a siKo10 rpadigHO MOKHA 3HANTH BENWUYUHY IUIEUYEH BCIX CHII 3
JIOCTaTHBOIO IS TPAKTHUKHA TOYHICTIO, a TOTIM 3a PIBHIHHIMH MOMECHTIB
BU3HAYWTH 3HAYCHHS CHUIL

|
| :

Pucynok 5.1 — Po3paxyHKoBa cxeMa YHIBEpCAIbHOTO KaHTyBadva 3 IIEHTPAIbHAM
i JHOMHUM JoMKpaTtoM [1]
OCHOBHE HaBaHTaKCHHSA KaHTyBa4da Q CKJIaa€TbCa 3 Baru BI/IpO6y
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G, Ta BiacHoi Baru mardopmu G; 3 ycima ii KpimHIbHAME MTPUCTPOSIMH:
Q =G, +G.

3ycwis Ha IITOKY TigPOIMIIHApa P 1 Ha OMOPHHUX MAaNbIAX
mwiarGopMu S HEOOXIAHO BHM3HAYATH IIPU [BOX KpPaHWHIX ITOJOKEHHIX
W1aTGOPMH — TOPU3OHTATLHOMY 1 HAXHJICHOMY MiJ KyToM o = 45° i, KpiMm
TOTO, IIPU JIBOX CHMETPUYHHX, IIONO OCi KaHTyBaya, MOJOKEHHSAX LEHTPY
Bard Macu Q, 110 TOBEPTAETHCA.

3ycwiuis Ha WTOKY P 1mocsArae CBOTO MaKCMMalbHOTO 3HAYCHHS B
nepuIMidi MOMEHT TiTHOMY TUIaTGOPMH NPH TOPU3OHTAITEHOMY 1 TTOJOKEHHI
1 po3ramryBanHi neHTpa Baru (L. B.) macu Q 3xmiBa (puc. 5.1) Bixg meHTpy
w1aTOpMH 3 EKCHEHTPUCUTETOM e

R+e

Bnax = QT (5.1)

VY upoMy crani KaHTyBaya (IIpHU JIBOMY IIOJIOKEHHI LEHTPY Baru)
3yCWIUIS S; Ha MPaBUX OMOPHHX MaNbIAX OyJe HEraTUBHUM 1, OTXKE, TUCK
nanpliB Oy/ie MiSTH HEe Ha OIIOPHI THi3/a, a Ha 3aXBaTHI TaKu:

S =-Q%. (5.2)

Lle 3ycuins po3MOINSETECS Ha JBAa Taka, B 3arajlbHOMY BHIAIKY
HEPiBHOMIPHO, B 3aJIEXKHOCTI BiJ] BEIMUYMHH MOMEPEYHOTO EKCLIEHTPUCUTETY
€1 1o oci YY. O1xe, MakCUMalbHe, PO3paxyHKOBE 3yCHJUIS Ha raky Oyne:

0,51+eq
T1 = 51 —l y
ne | — BigcTans MiXk rakamu OJHi€l TapH.
[TincraBuBmu 3amicth S; #oro 3HadenHs 3 dopmynu (5.2),

OTPUMAEMO:

T, = —Q<- 224, (5.3)

e x 3ycwmns Ty gie 1 Ha manenb. OqHAK U1 TOTO 11100 BCTAHOBUTH,
YU € BOHO HAMOIIbIIMM, TOOTO PO3PaxXyHKOBHMM IS HAJIbLiB, HEOOXIIHO
BU3HAYUTH BEIMUUHY 3yCHJUIS, IO JIi€ HA HaJIbIll MPHU IHIIOMY KpaHbOMY
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MOJIO’KEHH1 T1aThopMH, B TaHOMY BUTIAAKY — MPH ii HAXWIII i KyToM 45°

1 po3TanryBaHHI [EHTPY Baru MpaBopyd Bif eHTpy uiatdopmu (puc. 2.1).

Take HON0XECHHS IIEHTPY Baru € Hail HEOS3MECYHUM JIJIsl ONTOPHUX MAJBIIIB,
[lpu moxwioMy MOJIOKEHHI MIaTGOpMH 1 MpaBOM e 3yCHUIS Ha

_ lz lZ
mToKy P = Q 5 TOOTO 3HAYHO MEHIIE Py g, TaK SK MHOKHHUK L 3aBXKIU

. R+e . .
MEHLIE, HUK ——. IIpu npoMy BepTHKaIbHA PEAKLIS ONOPHUX TCHI3:

Sg=Q—Pcosp = Q(l —i—zcos,B),
1
TOPU30HTAIBHA PEaKIIis:
Sr=Psinp = Qi—zcosﬁ.
1

CymapHa peaxiist o1op, a, 0TKe, 1 3yCHIIUIS Ha MalbIaX TaThOpMHU
TpH ii TOXUIOMY TIOJIOKEHHI

S, =52 + S2. (5.4)

[Tpu Manux KyTax Haxwiy TiLAPOIMIiHApa moao BepTukaii (f < 6°)
3yCWIUISI Ha ONOPHHX TMAJBISIX MOYKHAa BH3HAYaTH 32 HAOIIKEHOIO
hopmyioro:

111
Sp~ QU2 (5.5)

3 ormsmy Ha HEpiBHOMIPHICTH PO3MOALTY LBOIO 3yCHIIIS Ha JIBa
HaJBI, 110 3AJIEKHUTH BiJ] IOMIEPEYHOTO EKCIIEHTPUCUTETY €; OTPHUMYEMO
PO3paxyHKOBE 3yCHJLIS, IO Ji€ Ha OJUH HaJiellb P MOXUIOMY MOJI0XKEHHI
wiaTopMH 1 IpH MIPaBOMY MOJIOKEHH]I €KCLIEHTPUCHTETY €4

IligcraBuBmm 3amicth S, #oro 3mHadenust 3 ¢opmymu (5.5),
OTpUMAEMO HAOIKEHUI BUPa3:
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~ 11_12 0,51+€1
T, Q="
1

(5.7)

3 [BOX eKCTpeMalbHUX 3HA4YeHb 3yCcWIUIsl Ha mambii Ty 1 Ty
pO3paxyHKOBUM Oyne HaiOinpmie 3 HUX. Buxomsuun 3 HaiOiIBIIOrO
BEJIETHCS PO3PAXYHOK IMaJbIls HA BUTHH 1 3pi3. Sk mpasuio, T, > T;.

Jiametp mamblsl BH3HAYAIOTh, BHXOASYHM 3  MAaKCUMAalbHO

3TUHAIBHOTO MOMEHTY M3!
3 [10M.
d, = =3
f [o]

JIs OMOpHMX BHJIOK-THI3 PO3PAXYHKOBHM 3yCHIIISIM 3aBXKIH €
BenuunHa T,, fKka BU3HAYaeThes 3a (opmymoro (5.6) ado (5.7). OmopHa
BUJKA BHKOHAaHA Yy BUIIAAI CTOHKH, 3aKpilUieHOI Ha OCTOHHOMY
(dhyanamenTi. ['HI3H0 po3paxoBYETHCSI HA TUTOMUI THCK:

T,
=< [q], (5.8)
ne d, — AiaMeTp OmopHOTO MANbLs, M;
S — TOBILMHA ONOPHOI BUJIKH, M;
[q] — momycTuMuIA TMTOMUIA TUCK, SIKUH AJIsI CTaNi MOKHA TPUIMAaTH 10
5 Mlla.
Po3paxyHOK TONOBHOTO TiApOLMIIHAPA NPOBOIUTHCS 1O 3YCHILIIO

Pmax:

Jie p — THCK pobOodoi pianan B cuctemi, Mlla;
1 — KK/ rigpoumninapa, mis mumiaapie D = 150...300 mm —n = 0,8.
IHOAI MmiHAP MiAOUPAETHCS 3 THIIOBUX LWJIIHAPIB, HOPMATi30BaHUX
10 3yCHIITIO Py gy 1 X0xy mopins H.

6 BKA3IBKHU 3 TEXHIKU BE3IIEKHA

1. 1o po0iT HOomyCKarOThCs CTYJCHTH IICHs IHCTPYKTaKy 3 OXOPOHHU
npari Ta oXKeXHOI Oe3IeKH.
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2. 3a00POHAETHCS BMHUKATH CIICKTPHYHI [IPHIAAM Ta 00JIagHaHHS 03
JIO3BOJTY 3aBIIYIOYOTO JIaboparopieto abo BUKIIaAava.

3. Y Bumaaky BUSIBICHHS HEMONAJOK OOJIAJHAHHS CTYACHT MOBUHEH
HETalHO MOBIJOMUTH BHKJIaada abo 3aBiayrouoro jJadopaTopiero.

4. Y BuMaAKy BUHUKHEHHS TOXEXi a00 IMOpa3Ku eNeKTPHIHUM
CTPYMOM CTYIEHTH TOBHHHI [TH y BIATOBITHOCTI i3 3aTBEPHKCHUMU
THCTPYKIISIMU 3 OXOPOHHU TIpalli Ta MOKEKHOI OE3MeKH.

7 HOPAJIOK NPOBEJEHHSA MPAKTUYHOI
POBOTH

1. BuBuMTH KOHCTPYKIIit0, IPUHIIAII Jii Ta TEXHIYHI XapaKTePUCTUKH
BaXUTbHO-TOMKpPaTHUX KaHTYBadiB.

2. BukoHaTH poO3paxyHOK JdiaMeTpa TOJIOBHOTO TiApOIMIiHApa i
JiaMeTp  ONOPHOTO MAalbId  BAXKUIBHO-IOMKPATHOTO  KaHTyBada 3
BUKOPHUCTAHHSM JUIS IIOTO TaHHUX, HABEICHHUX B IOJATKy A.

3. BuOparum cranmapTHUi  TiApOUWTIHAP  ONMM3BKUH  JI0
PO3PaxyHKOBOTO.

4. Hakpecnuty 3araJbHHH BHJ YHIBEpCaJbHOTO KaHTyBaya 3
HEHTPaJbHUM MiIHOMHHAM JIOMKpaTOoM 1 HOro pO3paxyHKOBY CXeMYy Y
tdopmari A3.

5. OgopmuTH 3BIT.

8 3BMICT 3BITY

1. Meta po6ortu.

2. Cruciuii ONmMc KOHCTPYKINT BaKiIbHO-IOMKPAaTHOTO KaHTyBaua,
TIPUHITAT JTii.

3. PospaxyHku piaMeTpiB TiZApOLMIiHAPY i OMOPHUX MHAJIBLIB 3
LTIOCTpaLi M.

4. KpecneHHs1 BaXIIBHO-IOMKPAaTHOTO KaHTyBayva.

5. BUCHOBKH PO BUKOHAHY pOOOTY.
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Jogatok A
Buxigni xani 119 po3paxyHKy BaxKiaIbHO-TOMKPATHOT0 KaHTyBaya
No Bara, H Po3mipu, M
Bal_) BUPOOY, [1aTdopmu, (puc. 2.3, 5.1)
) Go Gl e €1 R L

0 | 6000 0,040 0,040

1 | 8500 0,050 0,060

2 | 9000 0,055 0,070

3 | 10000 0,065 0,095

4 | 12000 0,080 0,055

5 | 13500 0,050 0,110

6 | 14000 0,060 0,060

7 | 17000 0,120 0,100

8 | 21000 0,135 0,180

9 | 25000 0,150 0,250

10 | 23000 15000 0,140 0,220 1,4 2,8
11 | 20000 0,160 0,200

12 | 19000 0,200 0,150

13 | 16000 0,220 0,130

14 | 15000 0,250 0,100

15 | 13000 0,230 0,050

16 | 11500 0,270 0,070

17 | 10500 0,300 0,100

18 | 8000 0,210 0,150

19 | 7500 0,150 0,070

20 | 6500 0,050 0,090




