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VYpok Ne 47-48

Tema: KastennapHi (ciTkoBi) rpadikm 3BeeHHs1 OKpeMMx 00’ €KTiB

Tema ypoky: Bubip kpaHis

MeTa ypoOKYy: HaBUHUTHCS Ta O3HAWOMHUTHUCSA 3 3arajlbHUMH TPUHIUIN TOHITTSIMHU
OyI1BEJIbHOI JISJIbHOCT, OCHOBU MPOEKTHOI CIPAaBH, €TalM Ta CTaAisIMU MPOECKTYBaHHS,
oprasizaili€ro Oy1iBeIbHOTO MiINPUEMCTBRA.
Tun ypoky: koMOiHOBaHUM.

X114 YPOKY:
1. Bu6ip kpaHis

Bubip kpaniB a1 ciopy/KeHHs OyAiBeNb Ta CIIOpY1 IPOBOJAUTHCS B JBa eTanu. Ha
etamni po3pooku I10Ob, koau npuitMaroThCSI OCHOBHI OpraHizalliiiHi Ta TeXHOJOTTYH1
pIILICHHS] CUTYAI[IHHOTO TTaHy, BCTAHOBIIOIOTH TeXHquy MOXJIUBICTh BUKOPUCTAHHS
KpaHa BU3HauYeHOro po3mipy. Ha HactynmHomy erami - ipu po3poOui [IBP yrouniooTs
rmapaMeTpy KpaHa, siki BAMararoThCsl, i BAKOHYIOTh TEXHIKO-€KOHO- MiUHI pO3paxyHKH
Ta BU3HAYAIOTh EKOHOMIYHY JOIIIbHICTh BUKOPUCTAHHS KOHKPETHOI MapKy KpaHa.

Buxigaumu ganuMu npu BUOOP1 KpaHa €:

- ra0apuTu Ta KOHCTPYKIIis OyaiBeab Ta cnopy/l (B MJIaH1 Ta 1O BEpTUKANI);

- mapameTpu (maca, rabapuTH) KOHCTPYKIIIH, IKI MOHTYIOTBCS 1 IX pO3MIIIEHHS Ha
1J1aH1 B OyA1BIIsX;

- TOPUIHATA TEXHOJIOTIS 1 METOJI MOHTaXY;

- YMOBH BUKOHaHHS poOiIT (FPYHTOBI Ta KJIIMAaTU4HI YAHHUKHA, KOHCTPYKTHUBHI
0COOJMBOCTI MiI3€MHOI YaCTUHU OYA1BII1, CTYIIHb 30CEPEAKEHOCTI Ha MATAHUUKY
OyIiBeNb Ta CIOPY/, SIKi OyyIOThCSI, OpraHi3aliifHO-TeXHIUYHI 0OMEKEHHs, SIKi
ICHYIOTD).

Texniuni MapaMeTpH MOHTAKHHUX KpaHiB BKJIFOYAIOTh: BHCOTY nigiioMy Kproka,
BaHTAXXOITI TMOMHICTh, BWIIT Kproka. [1i >k mapameTpu KpaHiB BU3HAYAIOTH 1 iX
PO3MIIIICHHS Ha OyIiBEIbHUX MalJaHINKaX.

Bucoma nioiiomy kproxa 6amTtoBoro KpaHa BU3HA4a€TLCA 32 (HOPMYIIOHO:

Hux=Jl +JI+ JI+ JL,; (1)

ne JI, - BIqMITKa MOHTaXXHOTO PiBHS, M; JI, - BIICTaHb BiJl HU3Yy €JIeMEHTA J0 BIAMITKH
MOHTaXHOTO PiBHS MEpe/l MOro BCTAHOBJIEHHSM (MpuitMaeThesa B Mexax Big 0,5-1,0m);
JI3- BUCOTA €JIEMEHTA, SKUA MOHTYETHCA, M; JI,- BACOTA BAHTAK03aXBATHUX IPUCTPOIB,
M (B cepenubomy - 2,0 - 4,5 M; y pa3i MOHTaXXy BETUKOMPOIHLOTHUX 0asiok ado depm, a
TaKOX 0araTosPyCHOI MiABICKHU TUTUT MOKPUTTS - 6,5 - 9,5 m).

Banmaoiconiotiomnicms KpaHa 3a71€XHUTh BiJl CYMU Mac €JIEMEHTIB, SIKi MOHTYIOThCS,
Ta BAaHTA)X03aXBAaTHUX MPUCTPOIB 3 YpaxyBaHHSIM MOKIIMBOTO YXUJIEHHS Macu
€JIEMEHTIB BIJl pO3paxyHKOBOI (y MeKaX BCTAaHOBIICHUX JIOITYCKIB) 1 B IPOIIECI iX
BCTAHOBJICHHS. TaKuM YMHOM,
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Maca CJICMCHTA, SIKHH MOHTYETBCS, MOKC BU3HAUYATHCS 13 CIIBBIIHO-

HICHHSA:

Q:KM'qa

nc () —maca CIICMCHTA, KM MOHTYETBCS 3 ypaxyBaHHSM BaHTAXKO-

I THOMHOTO TPHUCTPOIO Ta MOKIIMBOTO YXHJICHHS MAacH €JIEMEHTa Blg
PO3PaxXyHKOBOI BETHYHHHI, ¢ —HAWOUIbIIa Maca €JIeMEHTa, SIKHA MOHTY-

eTbCsl; K, — KOCQILIEHT, KU YPaxXOBY€ MaCy BaHTAKOMITHOMHHUX MPH-
CTpPOiB Ta YXWJCHHS BCIMUYMHM MACH CJICMCHTIB (MPUHMAIOTHCS B

mexax 1,08—1,12).

Kpan miabuparoTe 3 Orisiay Ha MaKCHMAIbHC 3HAUYCHHS BAHTAXK-
HOT'O MOMEHTY, SIKHH SABIII€ COO0K0 TOOYTOK BHIBOTY KPIOKAa KpaHa Ha
MAacy CJIICMCHTA, KM MOHTYETBCS 1 BU3HAYAEThCA 3a GOpMyIToro (2).

Bunim xproxa 6amIToBUX KPaHIB BH3HAYAETHCS IIMPHHOK Oy IiBIIi
Ta BIACTAHHIO B1J KpaHy A0 OYAIBII, MO CIOPYMKYeThC. [Ipu mbomy

MO>KJTMB1 IBA BapiaHTH:
a) COPYKCHHS OYyI1BI1, MOYMHAKOYH 3 MA3CMHOI YaCTHHH;
0) ciopyIKCHHS HA3¢MHOI YaCTHHH OYIIBIII.

[Ipn cnopymkeHHl MIA3€MHOI YacTHHH OYIOIBIl BUJIIT KPHOKA

BU3HAYAETHCS 32 GOPMYIIOKO:
L"=a+c+b,

1€ a — BIACTaHb BlA 0cl o0epTaHHs KpaHa A0 OpPIBKH KOTJIOBAHA, M;

¢ — BIACTaHb Bi OpPIBKM KOTJIOBAHA A0 OCI CTIHKU Oyaiem, M; b, — mupu-

Ha MII3CMHOT YaCTUHH CTIOPY/IH, M.

Tpeba 3a3HaunTH, MO BEIMYMHA C BKIKOYAE, OKPIM 3AJI0)KEHHS
BIIKOCY Ta YAaCTHMHU WIMPWHU NEPEpI3y CTIHH, Heo6x1,uH1 0,6 m ns
3abe3neueHHsT OC3METHOrO MPOXOAY JIFOACH MIK KOHCTPYKLISIMH ITA3EM-

HOI YaCTHUHU CIIOPYAX Ta OCHOBU YKOCY KOTJ10BaHa.

Buutit kproka kpaHa ImpH CIIOpYI KEHHI HA3€MHOI YaCTHUHH OYIIBII]

BU3HAYAETHCS 32 POPMYJIOH):
L.=a+b,,

ne a — BIACTaHb B1a ocl oOepTaHHs KpaHa a0 Oyaisii, M; b, — MIMPUHA

HA3CMHOI YaCTHHU OYIIBJI1, M.

Bennunna a 3anexuTh BiJ KOHCTPYKTHBHOI'O BHKOHAHHS KpaHa,
IIUPUHHA TIJKPAHOBOI KOJIIi 1 MIHIMAQJIBHOI AOMYCTHUMOI BIJICTaHI Bl
CJICMCHTIB KpaHa [0 YaCTMHH KOHCTPYKLINA Oymieml Ta cnopyau (1o 2 m

I10 BHICOTI BiT piBHSA rpyHTY — 0,7 M; ipu BucoTI OLthIe 2 M — 0,4 M).
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Jist KpaHiB 13 HWKHIM PO3MILICHHSAM MPOTHBAaru abo 3 moBOPOT-
HOIO TIAaT(GOPMOO BEIMYMHA @ JOPIBHIOE CyMI paalyca npoTusaru ado
MOBOPOTHOI myIarpopmu R, Ta MIHIMAJIBHOrO AOMYCTUMOrO HalO/Iu-
YKCHHSI CJICMCHTIB KPaHa 70 BUCTYMAKYMX YaCTHH OyIIBIL:

a=R_,+0,7(0,4) (m). (5)

Jns kpaHIB 13 BEPXHIM DPO3MILICHHSM MPOTUBArM BEIUYMHA A
JIOPIBHIOE CYM1 JIOBXXMHH IPOTUBAIU Ta BEINMYMHH OC3MCYHOI BIACTAHI
MPOTUBATOMOI KOHCOJII IO CTIHKH OyAIBJIL:

a=R, +04 (m). (6)

[lix gac poOOTH CTPUIOBOrO CAMOXITHOTO KpaHa BIACTAHb MDK
TOBOPOTHOKO YAaCTHHOKO KpaHa 3a OyIp-SKOT0 MOro po3MIIICHHS Ta rada-
putamMu OyaiBenb, mMTAOEMsIMH BAHTAXKIB a00 IHIIMMH NpPEeaMETaMu
Mae O0ytu He meHe 1,0 M.

Cniag HAroJIOCHTH, IO BCJAMYMHA @ MOBHHHA OyTH CKOpPCKTOBA-
HOIO 3AJIEKHO BLI CHGHHH PO3pOOKH KOTJIOBAaHA Ta KOHCTPYKTHBHOTO
PILICHHS CTIH MA3EMHOI YaCTUHU Oy miBIIl.

[lepeMiieHHs, BCTAHOBJICHHS Ta POOOTa MAIIMH MOOINU3y BUIMOK
(KOTJIOBaHIB, TPAHLICH, KaHAB TOLIO) 3 HE3AKPIMICHUMH YKOCHHAMU
JI03BOJISIETHCS TUIBKU 32 MCKAMH NPU3MH OOBAIICHHS TPYHTY HA BIA-
CTaHI, BCTAHOBJICHIN NMPOCKTOM BUKOHAHHS POOIT. 3a BIACYTHOCTI BIITIO-
BimHUX BKa31BOK y [IBP momyctumy BiacTaHe MO TOPHU30OHTANI BiA OCHO-
BH YKOCHHU BHIMKH 0 HailOmmkamx omop mamuH (puc. 11.2, 11.3)
cmia npuitmatu o tadm. 8. JJTHAOII 0.00—-1.03-02.

Tadauus 11.3. Haiimenmia nomycTHMa BiACTaHb BiJ OCHOBH
YKOCHHH KOTJIOBaHA (KAaHABH) 10 HAHOJHKYAX ONMOP BAHTAKOIMII-
HOMHOI'0 KpaHa

[ muouna Bijacranb B1JI OCHOBU YKOCUHH JI0 HaHOJIMKYOT OIIOPH JIJIS
KOTJIOBaHa HEHACHUITHOTO TPYHTY, M
(kaHaBu), M | Ilimanoroi | Cymma- |Cyrmun- |1mumuc- | JlicoBoro
I'PaBIHOTO HOT'O HOTO TOTO CYXOro
1 1.5 1,25 1.0 1,0 1,0
2 3.0 2.4 2.0 1.5 2.0
3 4,0 3.6 3,25 1,75 2.5
4 5,0 4.4 4.0 3.0 3.0
5 6.0 5.3 4,75 3.5 3.5

oo, . . . . .
10  Hatibruxcuoro onoporw po3ymiemvcs Kpaii GUHOCHOT ONOPU  CAMOXIOHO20
cmpinoeoco Kpawa abdo Kpail OCHOGU YKOCUHU ©Oanacmosoi npusmiu eaHmMaico-
nIJIIOMHO20 KpaHa, ujo nepemilyycmucs petiko8UMU KOTIsIMI.
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[Tpu rambun1 BuiMku 10 5,0 M MiHIMQJIBHA JONMYCTHMA BIICTaHE
BIJI BEPXHBOI OYJOBH KOJI1i, OMOPH KPaHa, F'yCEHUII1; KOJIECA 4O OCHOBH
HE3aKPIIJICHOI YKOCHHH MOXX€ OyTH BH3HA4YCHA MO HAOIMKEHIH
dhopMymi:
[=12ah+10, (7)
e a —KoeIEHT 3aKIagaHHs YKOCY (MpuiMaeThes 1o JaHUM Taour. 4

CHull Il - 4 -80"); h — rnuGuna BHiMKH, M.

I1pu BrawmTyBanHI peiikoBOi Kol GaIITOBOro KpaHa mo0an3y BUIMKH
3 HE3aKPIINICHUMH YKOCHHAMH BIJICTaHb BIJ OCHOBU YKOCHHHU [0
OaTacTHOI MPHU3MHU MIAKPAHOBOIO IILIXY MOXKEC OYTH BH3HAUCHA 13 CIIIB-
BITHOLICHHS:

a) [=12h+0,4 (M) — ons Niasux Ta CynmaHuX rPyHTIB,;

0) /=h+0,4(M) — a1 CyrNIMHUCTHUX Ta TTIUHUCTUX TPYHTIB.

[Tpu rnubuni BUiMKH OlLabiie 5,0 M y CKIIaJHHUX T1IPO-T€OJIOTIY-
HIX yMOBAaX BHPIIICHHS! MHTAHHS PO BCTAHOBJICHHS MAIUNHH NOBHHHO
MATH IHKCHCPHC OOTPYHTYBAaHHS, SIKC OMHPAETBCS HA BH3HAUCHHS
MIOBCPXHI KOB3aHHS 1 IPU3MH OOBAJICHHS B KOHKPCTHHX YMOBAX, IIC
BH3HAYAIOTHCS, HA IPUKJIA/, 32 MCTOJUKOK PIBHOCTIHHOTO YKOCY.

B ymoBax BCTaHOBJICHHS KpaHa B MEXaxX NPU3MH OOBAIFOBaHHS
HABAaHTAXKCHHS Bl KpaHa Oyae mepenaBaTHCs Ha CTIHY MIA3EMHOI YacTH-
HU OyauHKY. Y 1IbOMY BHIAJKY CTIHH OyAHMHKY MarOTh OyTH po3paxo-
BaHI HA JII0 [bOTO HABAHTAXKEHHS, a IPYHT, HA SIKOMY BCTaHOBJIEHA
pEHKOBA KOJIIsl MOBUHEH OYTH MOIIAPOBO yTPaMOOBAaHHMIA.

Y pasi BCTaHOBICHHS PECHKOBOI KOIIi 32 ME:KaMH TIPU3MHU 00BaTIO-
BAHHS BCIMYHMHA @ 3aJCKHUTH BiA 11 PO3MIPIB, SKI BHU3HAYAOTHCS
TITMOWHOI0 PO3POOKH TPYHTY Ta HOTO XapaKTCPHUCTHKAMHU.

llapamempu podouoco ob6raowanHs CTPLIOBHX KpaHIB BH3HAYA-
FOTBCSL 3QJIEKHO BT IPUIHATOI CXEMH MOHTQXKY 3 YPaXyBaHHSM JIOITYCTH-
MOI BIZCTaHI CTPLIH BIO KOHCTPYKIIH OyAIBEIb, IO CHOPYIKYIOTHCS
(1,0 M) Ta HAONMMKCHHS €JICMCHTY, SIKUH MOHTYETBCS, A0 CTPLIH.

MosknuBa BHCOTA MiAHOMY KOHCTPYKLII CTPUIOBUM KPaHOM CTaHO-
BUTB!

HH:LCsina—%tganLhc , (8)

ne L, —OOBXHHA CTpUIM, M; ¢ —KyT HAXWIy CTPLIM, rpag.;, h, —
BIICTAHb B1JI OCHOBH KpaHa A0 OCI I SITH CTPLUIH, M; / — TOBJKMHA KOH-
CTPYKIIIi, M.
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[Tix gac BuOOpPY KpaHa CYTTEBUM MapaMCTPOM € HCOOXiTHA MiHI-
MaJIbHA JOBKWHA CTPUIH KpaHa I OOCITYTOBYBAHHSI CIIOPYIH BHCOTOIO
H, (3apaHuii MOHTOKHUH PIBEHB), IKa MOKE OyTH BU3HAUCHA 3 BUPA3Y:

H,—h [
L=t ——, 9)
sina cosa

ae [, — BIACTaHB B1A 30BHIMIHBOI MEKI CTIHH A0 HAWOLIBII Blamaje-
HOT'O MICLSI YCTAHOBKHM KOHCTPYKIII, M; @ —KYT HaxXujay CTPLIH, Tpam.,
KU MOKC OyTH BU3HAUCHUH 13 CITIBBITHOMICHHS:

a=arctg3/(H,-h.) /1, (10)
Y pasi ocHalIeHHS KpaHa T'YCbKOM MIHIMAQJTbHA TOBKHHA CTPLIH:
H,-h [
Lo="t g X (1
sin & cos o

ne [, =1_—1[,; [, —BlacTaHp BLI T'yCchbKa N0 30BHIMIHBOI CTIHKH, M;
[ — noBxuHA TycbKa (M), sKa AopiBHIOE [ =/_cos [, [ —KyT Haxuiy
ryCbKa J0 TOPH30HTY, I'pad.; /, —BIACTaHb Blx 30BHIMHBOI CTIHHA AQC
0Cl1, SIKa TPOXOIUTH UCPE3 KPIOK, M.

BuniT kproka cTpUIOBOrO KpaHa It 9ac MOHTAKY ITIA3CMHOI Y4acCTH-
HU OyAiBl y BIOKPUTOMY KOTJIOBAaHI BU3HAYAETHCS 3 YpPaXxyBaHHSIM
MIHIMaQJIBHOT BI1ACTaHI BiJ OMOPH KpaHa A0 OCHOBU YKOCHHH BHIMKH,
0 mpuitMaeTses 3rigao 3 Tadn. 8 JIHAOIIL 0.00-1.03-02.

BukopucTOBYIOUM 3aNCKHICTh JAOBKHHMA CTPUTM KpaHa BlJ BHCOTH
OymiBjl, WO CHOPYMKYETHCI, BHIIT KPIOKA MOKIIMBO BH3HAYHUTH 3
CIIBBIOHOILLIEHHS:

H._ —h
L. =——+ b +0, (12)
sin o cos &

ae 0 — BiacTaHp BiJ OCI I SITH CTPLIM A0 OC1 0OCPTaHHS KpaHa, M.

Cm 3a3Ha9NTH, IO BAaHTAKHI XaPaKTEPUCTHKH KOXKHOI MAIINHH —
BHCOTA MIHOMY KPIOKA, HOTO BHJIIT, BAHTAKOMITHOMHICTh KpaHa MPHUBO-
ASITBCS B i1 macmopTl y BUT/sIAL TpadikiB.

Hucno kpawnie, HEOOX1AHUX IS MOHTAXY CIIOPYAH a00 KOMILICKCY
CTIOPY MO’KHA BH3HAYUTH, 3 OTJIIIY Ha oOcsT poOIT IIpw 3a7aHIi TpHUBa-
J0CTl OyaIBHUIITBA 3a (POPMYIIOFO:
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Ne— 1 (13)
n- I -Ile.cm
ac V' — o6’em poOIT, T, 1 — pobounx 3MiH Ha A00Y; I — unciao pobounx
nHiB; [le.cM — 3MiHHA eKCIUTyaTaliitHa TPOIYKTHUBHICTh MAIIMH, T/CM.
3araneH1 peKOMeH):[auii' IIOJI0 3aCTOCYBAHHS BAHTAKOMIIIMMATBHUX
KPaHiB 1 MAHOMHAKIB NPy OyAIBHULTBI MPOMHUCIIOBUX Ta IPOMAICBKAX
ﬁymseﬂb 3a]IOKHO BII €TAXKHOCTI OyAiBEeNbs Ta HAWOUTBIIOL MacH ee-
MCHTIB (KOHCTPYKIii) HaBeacH1 y Tabm. 11.4, 11.5, 11.6.

Ha pucynkax 11.2, 11.3 nHaBemeHl BapiaHTH CXeM pOBMlH_[eHHH
GAWTOBMX Ta CTPUIOBUX KPAHIB MpPH 3BCACHHI KOHCTPYKUIH rpoMas-
CPKMX Ta MPOMHUCIOBUX OyaiBens, Ha puc. 114, 11.5 — camonia-
CTaBHOI'O Ta CaMO MIAHOMHOIO KpPaHiB.

Tadnuua 11.4. bamToBi KpaHu Ta MAHOMHNKH, AKI BHKOPHC-
TOBYIOThCS VIS MOHTAKy TPOMAaIChKNX Ta MPOMUC/JI0BHX OyaiBe/b

[TapameTpu [1igiioMHHKH
Etax- | HaiiGuibia bamtosi BAHTA)KHI | BaHTAXKHO-
HICTH | Maca cie- KpaHH MACAKUPCHK1

MEHTIB, T
1 2 3 4 5
MoOHTaK KPynHO NaHCIBHUX KOHCTPYKIIH
3-5 5 Kb -100.T1A TII - 3A —
8 Kb — 308 TII -4
6-9 5 Kb - 401A TII -7 IIT°C — 800
8—11 (Kbk160.2A) TII - 12
BK -575
10-16 5 Kb - 401.A, TII- 14 II1°C — 800
Kb — 405 — MI'TI — 1000
Kb — 503
17-22 8 Kb - 573 — MIII - 1000
11 Kb — 504 —
MoHTax KPyImHO OIOYHUX OYAIBCITH
3-5 2 Kb - 100 (Kb TII - 3A —
— 100.0A) TII -4
6-9 5 Kb - 307A TII -7 IIT°C — 800
TII - 12
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[Mponos:xennst Tabmui 11.4

1 2 3 4 5
10-16 5 Kb — 401A, TIT-16 IrC - 800
Kb — 405 MI'TI - 1000
MoHTak KapKkacHUX OyI1BEIb
3-5 5 Kb - 307A TIT - 3A, —
8 Kb — 401A TII -4
6-9 5 Kb - 401A TII-6 [I'C - 800
8 Kb - 401A TIT- 12
I KB — 675-0
10-16 8 Kb - 401A, TII - 14 [rC - 800
11 Kb — 405 MI'TI - 1000
21 Kb — 675-0
Kb — 676-1
17-22 11 Kb — 675-0 — MI'TI — 1000

Taxum qnHOM, OOMEKCHHSL, SIKI TIOB’SI3aH1 3 PO3TALyBAaHHIM (pO3MI-
LICHHSIM) KPaHIB BIJHOCHO 6y;11/1H1<113 3arajoM (HOPMYKOTH 1 OOMCIKCH-
HS PU OPOCKTYBAHHI iX p03M1meHH$[ Yy HNOJOBXXEHOMY Ta NOTOYHOMY
HATTPSMKAX. OnHax BU3HAYCHI OCOOIMBOCTI MA€ MPOCKTYBAHHS MOJOBKC-
HO1 npuB HSKI/I peI/IKOBI/IX KOJ'III/I 6aH_ITOBI/IX KpaHlB

Tabauua 11.5. CTpuioBi KpaHH AJs1 MOHTAXKY 0araTonoBepxo-
BHX MPOMHCJIOBHX OyaiBeJIb

Mopeni KpaHiB
[TaeBMOKOIECH] TA
aBTOMOO1IbHI

Maca Bucora
eaeMeHTa ,T|Oyaisal, M| ['ycennuni Ta 6amrosi

MoHTax 301pHHX €JIEMEHTIB
o 5 o 16 I'K-256P, CKT-40A KC-5363
16-25 [KBb-307A _

25— 40 [Kb-401-A _
Jlo 8 Jlo 16 KI'-40/63, CKI-63A MKT-40
16=25 [Kb-308 _

25-40 KT'-40, Kb-405.1

MoHTaX CTIHOBOI OrOpOXKi
o 10 Jlo 30 |CKI'-40A, MKI'-40 MKT-40
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Puc. 11.2. CxeMHu po3cTaHOBKH BAHTAKONIIMOMHUX KPaHIiB IPH MOHTaxI
KOHCTPYKIiH 0araronoBepxoBuX rpoMajicbKuX Ta NPOMHCJIOBHX
oyaiBesn: a, 6, 6 — GalITOBHMH KPpaHAMH BCTAHOBJeHHMH, BilmoBiTHO,
JIBOX CTOPiH, 3 O/IHi€i CTOPOHM i B MexKaxX MonepevdHoro mepepisy; 2, 0, e —
Te K, CTPIJIOBUMH KpaHAMU; HC, 3, i, — Te 3K, DAINITOBHMH Ta CTPIJIOBUMU

KpaHaMH
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Puc. 11.3. CxeMH po3cTAaHOBKH 0AIITOBUX KPAHiB IPU MOHTAKI KOHCTPYKII KPYNHONAHEIbHUX
oyaieean (1, 2, 3 — mocaiaoBHICTH PoOOIT MO 3aXBaTKaM)
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Puc. 11.4. CamomincraBunii

[

2
40 x 40

7

Puc. 11.5. Canmigitomunii

Ta6auusa 11.6. Kpanu ajist MoHTa:Ky OyaiBesib 3 00’€eMHHX 0JI0KIB

Maca Kpann
OmoKa, T I'YCCHHUYHI MHEBMO- [Ha crienmaci 0OamTosl
KOJICCH1 [aABTOMOOLIb-{TICPCMIIIICHHS
HOTO THITY
Byxaieimi BucoToro 4—5 moBepxis
10 CKT-40bc, MKT-40 |[KC-6362| KC-6471 [KB-575, MCK
—10-20
12 | CKT-40bc, MKT-40, [KC-6362| KC-6471 —
CKT-40/63
15 CKI-63A KC-7362| KC-7471 _
18 CKI-63A KC-7362| KC-7471 _
22,5 CKT-63A KC-8471 _
Byxaisai Bucororo 9—12 mosepxis
15 CKT-63A KI'-7362 — MCK-250,
KBb-674A-0
18 CKT-63A KC-7362 _ Kb-674A-0
22,5 CKI-63A, KC-8362 _ MCK-400,
CKI'-1006C Kb-674A-0
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Puc. 11.6. Po3paxyHoOK Ta MO3HAYECHHS PEHKOBHX K011l HA OyAiBeIbHOMY
reHEPATBLHOMY ILJIAHI
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JUts BU3BHAYEHHS KpalHIX CTOSTHOK KpaHa MOCTIZ0OBHO BUKOHYIOTE
3aCIKM Ha OCl PyXy KpaHa B Takid MHOCJIJIOBHOCTI: 3 KPaWHIX KYTIB
30BHIMIHBOTO radapury OymiBjl 3 CTOPOHH, MPOTWICKHIN OamIToBOMY
KpaHy, SIKMH BIAMNOBLAA€ MAKCUMAIBbHOMY POOOYOMY BHUIBOTY CTPLIH
KpaHa; 13 CCPCIMHA BHYTPIIIHBOrO KOHTYPY OyZIBIII — PO3THHOM LIUPKYJIS,
KWW BIANMOBIOAE€ MIHIMAJbHOMY BHJIBOTY CTPLIM KpaHa; 3 LCHTPY
TSOKIHHS HAUOLTbII BAXKKUX €JICMEHTIB — PO3THHOM UUPKYIIS, SKUK
BIAMOBIIAE LIbOMY BUJIBOTY CTPUIM BIATIOBITHO A0 BAHTAKHOI XapaKTEPHC-
TUKU KpaHa. KpaiiHi 3aciuky BUBHAYAOTh MOJIOKEHHS LIEHTPA B KPAHBO-
MY TOJIO’KCHHI 1 MOKA3yIOTh MOJIOJKCHHS HAMBAXKYUX CJICMCHTIB.

3a 3HAWACHUMH KPAWHIMHU CTOSHKAMH KPaHA BH3HAYAIOTH JIOBXKH-
HY KPaHIB PCHKOBUX KOJIIif:

L, =l,+H,+2 + 21 (14)

raJibM T_YH 2
a00 HAOIMKEHO:

Lp.K_>ZKp +HKp +4, (15)

ne L, — MOBXKHHA PCHKOBUX KOIIH, M; le — BIACTaHb MIK KPalHIMU
CTOSHKAMH KPaHy, KW BU3HAYAETBCS 32 KpecneHHsm, M; H , — 6a3a

KpaHa, SKa BU3HAYAETHCS 32 TOBITHUKAMH, M, / — BCIIMYIHHA TaJIbMIB-

TralbM

HOTr'0 LIJIAXY KpaHa, sika MPUMMAETHCS HE MEHIIOKW 1,5 M; ITYH — BII-

CTaHb BIJ KIHIII PCHKHU J0 TYNHKIB, IKa TOPIBHIOE (),5M.

JloB)XKUHY PCHKOBHX KOJIH, Ky BH3HA4YaIOTh, KOPCTYIOTH Yy OIK
30JIBIICHHS 3 ypaxXyBaHHSAM KPATHOCTI JOBXHHHU HAIIBJIAHKHA, TOOTC
6,25 M. MiHIMaTRPHO IOOMYyCTHMAa JOBXKHHA PCHKOBUX KOJIH BIATIO-
BITHO JI0 YMHHUX MPABWJI CTAHOBUTH ABI JTAHKH (25 M). Takum umHOM,
MPUITHATA TOBXXHHA PEHKOBHUX KOJIIM Ma€ BIAMOBIAATH TaKii YMOBI:

L,.=625n,>25M\, (16)
ne 6,25 — noBKuUHA OJHIET HAMIBIAHKU, M; A,, — KUIbKICTb HAIIBJIAHOK.

VY Bumaaky HCOOX1THOCTI BCTAHOBJICHHS KpaHa HAa OJHIH JIaHII, TOOTC
Ha TIPUKOJTI, JIAHKA TIOBHHHA YKJIAJaTHCS Ha YKOPCTKIH OCHOBI, SIKa BUKJTFO-
Yae MpoCcaaKy pelKOBHX KO, Takor OCHOBOIO MOXKYTE CIYTYBaTH 301pHI
dyHIameHTH1 6J10KH a00 criemianbHl 301pHI KOHCTPYKIII,

[TpuB’si3ky KOPHAOHIB PEHKOBHUX KON BHKOHYIOTH 3 OIJISIAY Ha
notpely 3a0e3neueHHst 0€3meuHOT BIACTAHI MK KOHCTPYKLISIMUA KPaHa
Ta OTOPOIKOIO.
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Bincranp Big ocl, HAHOMIKYOT IO OTOPOKCHHS PCHKH, BU3HAYAIOTE
3a popmyJoH0:
Zp.K. =(R . — 0,50, )+ 5., , (17)

ne b, —mmpuHA KOl KpaHa, M (MPUUMAIOTh 32 TOBIIHUKAMU ), TPUK-

IIOB

MaroTh piBEHEM 0,7 M.
st GamrToBUX KpaHiB O€3 MOBOPOTHOI YAaCTUHU /5., BHU3HAYAE-

ThCSI B1J 0a3u KpaHa.

Kpaiini cTossHKM 0amIToBOro KpaHa MOBHHHI OyTH MPWB s3aH1 A0
oceit OyxmiBm ta mo3zuadcHl Ha CITI ta micieBocTi 100pe BUAMMUMY
KPaHIBHUKY Ta CTPONAJIbHUKAM OPIEHTHPAMHU.

IIpuHHNE BHOOPY KOMILIEKTY KPaHiB

Jlns BuOopy kpaHiB B Ykpaini Oy po3poOacHuii meton "Hakna-
ICHHS MOHT)KHUX XapaKTEPUCTHK CIICMCHTIB (KOHCTPYKIIIi) OymiBCIE
Ha TCXHIYHI TTapaMcTpH KpaHiB". BIAMIHHICTE HOTO B1 IHIIAX MCTOAWK Y
TOMY, 1110 KOJTA y TAONHIFO BUXITHUX JAHUX 3AMUCYETHCS J1BA, TPH 1 OLTBIIIE
KpaHiB, TO 3arajlbHa CyMa MAaIIMHO-3MIH HC TOJUTSETHCS HA TPHUITHATY
KUTBKICTh KPaHIB, a BPAXOBYETHCSA CTYMIHb IXHBOTO CIONTYUCHHS Y
pobori (kparoBl moTokH). KochimieHT CrIOIydcHHSI MOKC MIHATHCS B
mUpoKoMy alana3oHi. Tak, mpu poOOTI ABOX KpPaHIB MAKCHMAJIBHE
cromyucHHS 0,5, Tppox — 0,33, wotnprox — 0,25. OxgHaK y IpaKkTHII
TPaHUYHI CTIOJTYICHHS KPAHOBHX IMOTOKIB 3YCTPIYAIOTHCS P1AKO.

SAxmo gBa KpaHu NPALIOTh MocmAoBHO (puc. 11.7), To xoediment
CHOJYYEHHS KpaHiB 77 =1, ToMy 1IO:

T T
t1+[2:TK a6077:mK:t_|i<t :l;
2t 1 2
MKT -16
hL=a | CK[-50

T t2=b J
< K

Puc. 11.7. IllocainoBHa po6oTa KpaHiB
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MKT -16
f CKT -

< >

Puc. 11.8. IlapanensrHa podoTa KpaHiB

ne T, — TpUBAJIICTh POOOTH KOMIUIEKTY KpaHIB B | 10 m; m — KUIBKICTE
KpaHIB y KOMILIEKTI, IIT.; {; — HOMEP KpaHy Bla 1 mo m.

Y Bumaaky posnoainy pobit Ha ABAa PIBHUMX 00CSrW i mapasncib-
HOMY iX BUKOHAaHHI 1BOMa KpaHamu (puc. 11.8) xoedimeHT cyMimmeHHS
oyne 7=0,5, mo3asx:

T !
=ty =t Tﬁf;??:—t +"t =2t_05
1 2

Ha rpagiky puc. 11.9 3asHadcH! rpaHn<HI KOCQIMIEHTH CIONY-
YEeHHSI KPAHOBUX MOTOKIB MPHU PI3HIM KLIBKOCTI KPAHIB.

KinbkKicTb KpaHiB, n

—_— N W B~
/

"\______-_--____
01 0203 0405 06070809 1,0
7

Puc. 11.9. I'pannuni sHavenus 7}

O4eBrIHO, BHKOPHCTOBYBATH AaHI UBOTO rpadika mx gac pospa-
XyHKY TPHMBAJIOCTI MOHT@KHUX POOIT MOKHA 3d BHM3HAYCHUX YMOB,
KOJIM KPaHH NPALFOIOTH Ha 00’ EKTI OHAKOBHH YaC. [TpakTiraro ue 3yCTpi-
YAETBCs PLAKO, 1 HE MOXKE PEKOMEH/YBATUCH SIK 3arallbHUI IIPHHLIMIL.

PeanbHi yMOBI MCXaHI3aUli MOMSTAOTH y TOMY, IO MICHS TCXHIY-
HOro 1060py KOHKYPEHTHO CIPOMOJKHUX PAIIOHATBHUX MALIMH 1 MeXa-
HI3MIB CTBOPIOIOTBCSl BAPIAHTH OPraHi3auil BHKOHAHHS KOMIUICKCY
BIAMOBITHUX POOIT 1 OIIHKA WX BAPIaHTIB 32 KPUTCPIIMHU MIHIMI3AI]
cobiBapTocTi, a00 MakcuMIZalli npuOyTKYy.
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Bcei iHmi kpuTepii B PUHKOBHX YMOBAX MAiOTh Pa3OBHil XapaKTep.
[Tpuyomy y MOHTa)X1 KOHCTPYKLI1H OyAMHKIB 1 ciopya OCpyTh y4acTk
B32€EMOIIOB SI3aHI1 PO3KJIaIOM MAILIHH, IO YTBOPIOKOTH KOMILICKTH MAILIH,
€IMHUIA MEXaHI30BaHMM LMK MOHTaxXy. TpHBamicTs poOOTH TaKoro
KOMILICKTY 1 BU3HAYA€ TCPMIHN MOHTaKHHX POOIT.

KUTBbKICTh KpaHIB y KOMITIEKTI MOXxe OyTu pi3HOR0. MiHIManmpHa — 1
kpaH. KoMmiekT kpaHIB — 1€ OCHOBHI MAIIWHH, SIKI 0€3MOCEPEAHBO
SI[iﬁCHIOIOTB MOHTaX. Jl0 HHX MOXYThb HIOKIHOYATHCH ,HOHOMi}KHi
KPaHH 13 3aBJAHHAMU HABAHTAKCHHSI, PO3BAHTAKCHHSL, 01a4l CICMCH-
TIB TiJi MOHTaX 4d 300pKy. Ixms p060Ta miaBUINY€E €(HEKTUBHICTE
MOHTQ)KHOT'O KOMIUICKTY, IO Ma€ 0OYMOBIIFOBATUCS B HOPMAaX 4acy Ta
c(heKTHUBHOCTI pOOOTH OCHOBHOTO MOHTaKHOTO KOMILICKTY.

g *|O

* |7 4

MoHTaXHa Bucorta enemMmeHriB, Hm

4 8 12 16 20 24 28

MoHTa)XXHa Bara enemMeHTiB, Qm

Puc. .11.10. MoHTaXKHi XapaKTepUCTHKH eJleMeHTiB Oy aiBJIi, 110
MOHTYIOThLCSI

Texniunun 6udip xpanie. Monmagicni xapakmepucmuri 0yOunxy.
Ha mom rpadika (puc. 11.10) mo BepTI/II(aJIBHII/I OC1 BIIKJIAJAFOTHCH

3HAYEHHS MOHTAXHHMX BHUCOT ( H ) BCIX OCHOBHHMX €IIEMEHTIB KOH-

CprKui'l' OyamiBm. H ,— MOHTaXKHa BHUCOTa eleMeHTa, H  — e Ta

MIHIMAJIbHA BHCOTA, Ha Ky HEOOXITHO MIJAHSATH Tak KPaHa, Lu06 30epi-
TarO4y TEXHOJIOTIYHI 1 OE3IeYHl METOaU BHpO6HI/ILITBa €JIEMEHT TIIl-
HSTH, 3aBCCTH HAJ MICLHECM YCTAHOBKHM 1 BCTAHOBHTH Y IPOCKTHC
IIOJI0KCHHS.
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MonTtaxna Bucota H,, CKiagaeTbcs 3 BIACTaHI BIA PIBHS CTOSHKH
KpaHa [0 NPOEKTHOI IO3HAYKH BCTAaHOBIICHHS EIIEMEHTA, 3a30py
Oe3MmeKy, BUCOTH €ICMCHTA, 110 MOHTYETHCS, Td BHCOTH MOHTAaKHOTOQ
OCHALICHHSI, [0 BUMIPIOETHCS B1J BEPXa KOHCTPYKLII IO raka KPrOKa.

Ipyra — ropu3oHTajbHA BICh, (PIKCYE MOHTA)KHY Bary CIICMCHTIB,
0, . MonTa)xHa Bara CKIAAAE€THCS 3 MAcH (Barm) CICMCHTA, IIC
MOHTYETbBCSI, T MACH TAKETAKHOTO OCHALLIEHHSI.

I'mubuna nomawi enementiB — /. Ll MOHTa)KHA XapaKTEPUCTHKA
BUKOPHCTOBYETBCSl B THX BHIAJKaX, KOIM HA LULIXY CTPLIM 3yCTpi-
YAFOTHCS PaHIIIEe 3MOHTOBAHI KOHCprKI_Ill (TuTuTH MCPCKPHUTTS, .]IlXTap]
tomo). TakuM grHOM, TMMOWHA TOAAYl €EMEHTIB /,, — I BHIIT CTPLIH

KpaHa. BumipseTscst /,, BIACTaHHIO Bl BEPTUKAIBHOI OCl ITOBOPOTY
KPaHa [0 MICLsI BCTAHOBJICHHSI €ICMEHTA y MPOCKTHE TOJNOKEHHSL.

Ha puc. 11.11 1 11.12 naBeneno nepep13 1 TUIaH OJHOTIOBEPXOBOTC
npomuciioBoro oyauaky. [{udpamvu Big 1 10 7 npoHyMepoBaHI OCHOBHI
KOHCTpyKuli. Y Tabn. 11.7 HaBeneHI MOHTa)XKHI XapaKTEPUCTUKH €Jie-
MEHTIB I[bOTO OYIUHKY.

MoHTa)kHI XapaKTEPUCTHKH MEPEHOCHTHCS B MOHTAXKHHUH MPOCTIp
ocer 0,,, H,, Harpadik (zus. puc. 11.10).

Hani Tabn. 11.8 moxaa meperectr Ha rpadik (puc. 11.13), BimkraBmm
no sepruxkam H,, 1 H_, a no ropmsonram (J,, 1 Q.. CnomyueHns

K ?
TEXHIYHUX napameTpiB kpaHiB H, 1 (), 3 MOHTOKHUMH XapakTEeppHC-
THKAMH €JIEMEHTIB OyIWHKY J03BOJISIE€ X 31CTABUTH 1 BCTAHOBUTH 30HY
podotu (tabm. 11.8) KOXKHOTO KpaHa 3 KOMIUICKTOM CTpiJIOBoro
ycrarkyBanus. OTpHMaHuil y pe3yabTaTi HAKIANCHHA CIONYYCHMI]
rpaq)nc (sz puc. 11.13), no3Bonsie HE TINBKY BU3HAYUTH 30HY p060TH
ale 1 HAMITUTH BApIaHTH KOMIUICKTIB KpaHIB. 30HAa POOOTH KpaHIB
BU3HAYAETHCS TIPH MIHIMATBHUX BWIboTax crpln. KopurysaHHs

pOOIIATE A €NEeMEHTIB 3 [, </,
3a3HaYUMO, IO 30HA POOOTH MII KOKHOTO KpaHAa BH3HAYAETHCS
ocsasmu H_, Q.. Tak, ansg no3uuii 1-1 (kpan Ne 1, MKI'-20, cTpina 1

OoBXKHHOK 22,5 M, Tadbn. 11.8), O . =141, H =22 m.

[Mpumitka:. O, Q. —eanmaxconioiiomnicms xpana (2yceka), m;
H_, H_. —eucoma niotiomy kpaua (2ycoxa), m; [, [. —eunim cmpinu
(eycora), m
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Puc. 11.12. Il1ian 0yauHKy

Tadauus 11. 7. MoHTaKHI XapaKTepHCTHKH 30ipHHX eJIeMeHTIB

OyaHHKY

Ne HaiimenyBaHHs 301pHHX 0., H,,,m)| [, (m)

CIIEMEH- : M> Mo M
TiE CJICMCHTIB
1 Ko10HU 30BHIITHEOTO PIAY 20,0 19,1 -
2 Kononu BHYTpIIIHBOTO psigy 245 19,1 —
3 [linkpaHOBI OamKu 11,2 18,0 —
4 depmu nOKPUTTSL 18,2 24,0 —
5 Pamu donapis 1.4 274 3,0
6 [Tt moKkpUTTS 4.5 29.0 3,0
7 CtiHOBI maHem 5,3 249 _

Ha rpadixy (zus. puc. 11.10) npencrasicHi eneMeHTH OyIWHKY B

MOHTQ)XHOMY IPOCTOPl. 3 aHaJi3y BUILIMBAE, MIO JlAaMa30H OKPEMHX
eneMeHTIB sk mo H, , Tak 1 mo (), MarOTh 3HAYHUH po3kua. Bin He-
OoAHOpIaHUM. Baskko 0JHO3HAYHO BIAMOBICTH, SIKUU CIEMEHT BEIYYHIA:
2,4 un 6. Ane 3a IOMOMOrOK LIbOr0 MOHTAXHOIO ITOJIs JIETKO BHU3HA-
YUTH MOMEPEIHIA CKJIaJ MOHTAXKHUX KpaHiB (Tabm. 11.8).
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OueBUIHO, IO EIEMEHT M HoMepoM 3 (TaKpaHOBa Oanka 3 MOHTAXK-
HUMH xapakrepuctukamu O, = 11,2 1, H,,= 18 M) moxe Oyt 3MOH-
toBaHui kpanom mig Ne 1, MKI'-20 31 crpunoro 7,/ =22,5m Tomo.

Sxmo 3a3manerigp 3poOuTH rpadik TEXHIYHUX MapaMeTpiB ycix
CTPUIOBHX 1 OAIITOBUX KpPaHIB, TO MOJKHA, HAHOCSIYM HA HHOTO MOHTAXKHI
XAPAKTCPUCTHKU EICMCHTIB OyIWHKY, ONEPATUBHO POOHWTH TEXHIYHUN
BUOIp KPaHIB 1 CTPLUIOBOTO YCTATKyBaHHSI.
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MoHTa)xHa BUCOTa ENEMEHTIB,
BucoTa nignomy Kproka KpaHa,
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0 4 8 12 16 20 24 28 32
MoHTa)xHa Bara enemMmeHTis, (O,

BaHTaxkonianomHictb kpaHa, Oy

Puc. 11.13. I'padix MOHTa’KHUX XapAKTEePUCTHK eJIeMeHTIB OyJIMHKY i
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Exonomiuna oyinka eapianmie. Hacmigxom BuOOpY pPIBHOLIH-
HUMH BHSIBJISIETHCS KIIbKA TUITIB KpaHiB. BuOpartu Hail01mbm qOILTBHI
13 HUX Tpeba MOPIBHSHHSAM E€KOHOMIYHHMX TOKa3HWKIB. [Ipm omiHm
BapIAHTIB HC PO3TIIIIAIOTHCS YHHHUKH, IO 3aTHIIAIOTHCS HC3MIHHUMU
4YH MAKOTh HE3HAYHI BIAXWICHHS: 00CST MOHTQXHHX PoOIT, 3apo0iTHA
TIaTa Ha MOHTaX1 KOHCTPYKIIH TOmO. BoueBnap, M0 KOXKHUIM BaplaHT
Oyme pI3HUTHCS 3MIHHOK YaCTHHOK BAPTOCTI, SIKA BH3HAYAETHCS 3
dbopmynoro:
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1 no m y xommnekti; C,; — pI4H1 BUTPATH j-TO KPaHa B j-OM KOMILICKTI;
C,; —ekcnnyatauiiiii BUTpaTy; [ ; — TPUBATICTb POGOTH, M.-3M., i -I'C

KpaHa B j-oM Bapiauti; C,,; —BapTICTh JAHKH MIAKPAHOBUX KOIIN Pa3oM
13 Oanacrtom; 12,5 — noBXKMHA CTAHAAPTHOI JAHKH IUIAXIB, ¥ M; [; —

J0BXKUHA MIJKPAaHOBUX KO y j-oMm BaplaHTi, M; C,, — KOLITOPUCHA
BapTICTh MPSIMHUX BHUTPAT HAa MOHTAX KOHCTPYKWIHM; /| —HOpMA
HAKJIQOHUX BUTPAT y yactkax oamuudi 0,12-0,20; H, — yMOBHO-TIOCTIH-
HI HAKJIaHI BUTpaTH B yacTkax omuuui; C B~ OJTHOPA30B1 BUTPATH;
T, kj
KOC(ILIEHT CIMOTYYCHHS KPaHOBHUX MOTOKIB.

— TPUBATICTh POOOTH KOMIUIEKTY KpaHIB Yy j-M BaplaHTl; 7] —

IMuranns 19 camonepeBipku

1. JlaiiTe BUBHAUCHHS «IIPOCKT» Ta BU3HAUTE 32 IKMMH O3HAKaMHU MPOCKT BIIPI3HAIOTH BiJ
IHIIUX BUIIB JISIIBHOCTI.

2. HaeniTh knacu@ikalliro mpoeKTiB.

3. Ha3BiTh BUAM AisIBHOCTI Y CydacHOMY Oi3Hecl, sIKi MOKHA BIIHECTH /10 TPOEKTHO -
Op1EHTOBAHMX.

4. Ha3BiTh npoeKTH, siki Bu HaifuacTimie 311iCHIOETE Y CBOEMY JKUTTI UM MPOQeciitHiit
ISJIBHOCTI.

5. Tlepemiuipr Mi>KHapOJIHI acoIliailii Ta opraisaiiii, o 3aiMarThCI CTaHIAPTU3AIIEIO
MPOEKTHOT AiSITBHOCTI
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6. Po3kpuiiTe 3MICT yrpaBiIiHHSA IPOEKTAMU.

7. Ha3BiTh OCHOBHI IPUYUHH, 1110 0OYMOBUIIN BUOKPEMJIEHHS IPOEKTHOI'O MEHEIKMEHTY Y
cneuianbHy chepy IisUIbHOCTI

8. OmnumIiTh PyHKIT MPOESKTHOTO MEHE)KMEHTY.

9. Ha3BiTh OCHOBHI 11JII YIIPABIIHHS MPOSKTAMH.

10. IlepeniyuiTh Ta KOPOTKO OXAapaKTEPU3YITE MPOLECH B YIIPABIIiHHI IPOEKTAMH.

11. Poskpuiite cTpykTypy @OpMyIsipy IpOEKTY.

12. Has3BiTh OCHOBHMX yYaCHHUKIB IIPOEKTY.

13. JlaiiTe BU3BHAUYEHHS )KUTTEBOMY LIUKIIY IPOEKTY, HA3BITh OCHOBHI Horo (ha3u, cTaaii.
14. OxapaxkTepu3yHTe CUCTEMHY MOJIEJb YIPaBIiHHS IPOEKTaAMH.

15. TIOSCHITH PI3HUIIIO MIXK KUTTEBUM LHUKJIOM MPOEKTY Ta KUTTEBUM ITUKIOM IPOAYKTY
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