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1META POBOTH

IIpu BUKOHaHHI PO3paxyHKOBO-TpadigHOi poOOTH HEOOXITHO:

- 03HAOMHUTHCA 3 OLIIHKOIO IHXCHEPHOI Ta MOKEXHOT 00CTAaHOBKH B
30HAX YPaXKCHHS, SKi BUHUKAOTH ITiJ] YaC TEXHOT'CHHUX BUOYXIB;

- O3HAWOMHUTHCS 3 METOJIUKOK PO3PaXyHKIB 3HAUYCHb BpPaKaIOUMX
(hakTOpiB Ta BU3HAYEHHS HACTIAKIB BiJl BHOYXiB ra30MOBITPSHUX CyMiIlIeH,
MAapOTOBITPSHUX CyMilllel Ta BUOYXOBHX PEUOBHH;

- IPOBECTH PO3PaxyHKH IIOJ0 BU3HAUEHHS 3HAYEHb BPaKaIOUUX
(hakTOpiB BUOYXIB Ta30MOBITPIHAX CYMIIIEH, TAPOTIOBITPSIHAX CyMilIeil Ta
BUOYXOBHX PEUOBHH,

- CKJIACTH CXEMY 30H [ii yAapHOI XBHWII MpU BHOYXY Tra30moOBITPSHOI
CyMiIIIi, Y BiZITIOBITHOCTI 10 pO3PaxyHKY;

- 3p0OWTH BUCHOBKH Ta MPOTIO3HIIi.

2 3ATAJIBHI BIJTOMOCTI

OpHi€l0 13 MPUYMH BEIMKUX BHPOOHWYMX aBapiil 1 karactpod €
BUOYXH, SIKi HA IPOMHUCIIOBHX MiATIPHEMCTBAX CYIPOBOIKYIOTHCS 00BaIOM
1 medopmamisMu criopya, MOXKeXKaMH, BUXOIAaMH 3 JIaJy €HEePrOCHCTEM.
Haftuacrimme cmocrepiratoTbcsi BUOYXHM KOTJIIB B KOTEIbHSX, Tas3iB,
amapariB, NpoAYyKIii 1 HamiBaOpukaTiB Ha XIMIYHHX MiAMPUEMCTBAX,
nmapie  OCH3WHY Ta IHIIMX CKJIQJIOBUX TMajnBa, JakopapOOBOBUX
PO3YMHHUKIB, HEPIJKi BUTIAJIKK BHOYXY MMOOYTOBOTO ra3y.

[MpyunHamMu  BUOYXiB  MPOMHCIOBOTO  Ta3y, Ta30MOBITPSIHUX
CcyMimiel, ByTiuibHOTO a00 JepeB’sIHOTO MHIy MOXYTb OYyTH: BiAKpUTHI
BOT'OHb, €JIEKTPUYHA iCKpa, B TOMY YHMCII BiJ] CTaTHYHOI €JEKTPUKH, a
TaKO’K TEPOPUCTUYHUHN AKT.

Iloscerca — 1e HEKOHTPOJBOBAaHMW TPOLEC TOPIHHA, IO
CYIPOBOJKYETBCSI  3HUINEHHSIM MaTepiajJbHUX I[IHHOCTEH 1 CTBOPIOE
HeOe3MeKy IS KHUTTS JTIOCH.

BropuHHMME HaCTiAKAMH MTOXKEX MOXYTh OyTH:

- BUOYXM 1 BHTOKH OTPYHHHMX a00 3a0pyJHIOIOYMX PEYOBUH Yy
HABKOJIMIITHE CEPEIOBHIIIE;

- BO/Ia, SKa 3aCTOCOBYETHCS JUISl TaCiHHS MOXKEXI MOXKE 3aBJaTh
BEJIMKUX 30WMTKIB MPHUMIMICHHSIM 1 MpeaMeTaM, M0 He TOCTPaXaaau Bif
BOTHIO.



B 3anexHocTi Big MaTepiany, [0 TOPUTH TOMKEXKI MiIAPO3TIISIOTHCS
Ha HACTYIIHI KJIaCH:

- A —moXkexa, O CYNPOBOMKYIOTHCS ~ TOPIHHSAM  TBEPAHMX
MaTepiaiiB, 3a3BUYail OpraHiYHOTO TTOXOKEHHS, ITiJT YaC TOPIHHS SKHX, K
MPaBUIIO, YTBOPIOIOTHCS THiI0Y1 BYTJIMHU;

- B — moxexa, 10 cynpoBOIKYIOTbCS TOPIHHIM PiguH a00 TBEPIAMX
PEYOBUH, SKI IEPEXOIATh Y PIIKHIA CTaH;

- C — moxerxa, U0 CYyIpPOBOKYIOTHCS] TOPIHHSM Ta3iB;

- D — moxkexa, 1110 CYyIpOBOKYIOTHCS TOPIHHSIM METAJIiB;

- F —moxexa, M0 CYIpOBOMKYIOTHCS TOPIHHSIM pPEYOBHH, SKi
BUKOPHUCTOBYIOTH JUIA IPUTOTYBaHH Tki (pocnuHHI a00 TBapWHHI Macia Ta
JKUPH) 1 MICTATBHCS B KyXOHHHX TPHIIAIaX;

- E —TopiHHA eneKkTpoycTaHOBOK, IO Iepe0yBarOTh Il HAMpPYTOIO
1o 1000 B.

3a Macirabamu i IHTEHCHBHICTIO TTOXKEXKI IMiIPO3IUISIFOTHCS Ha!

- OKpeMi;

- CYIIUTBHI,

- MacoBi;

- BOTHSHI IITOPMHU.

Okpema nodicesica — 11e IOXKEXKa, 1110 BUHUKIA B OKPEMOMY OYANHKY
YU CTIOPY/Ii.

IlepecyBannst moneit i TexHikn mo 3a0ymoBaHiil TepUTOpii Mik
OKPEeMHUMH TOKEKaMH MOXJIMBE 0€3 3ac00iB 3aXHCTy BiJl TEIJIOBOTO
BIUIUBY.

Cyyinbna noxcexca — 1€ OJIHOYACHE IHTCHCHUBHE TOPIHHS
MEPEeBAYKHOT KUILKOCTI OyIMHKIB 1 CLIOPY/T Ha JaHi¥ IUISHI 320y 10BH.

[MepecyBaHHs NMOACH 1 TEXHIKH 4epe3 TUISHKY CYIIBHOI IMOMXKEXi
HEMOXKITMBE 0e3 3ac00iB 3aXUCTY BiJl TETIOBOTO BUIIPOMIHIOBAHHSL.

Boensinuii wimopm — 1e ocobsuBa ¢GopMma CYIUIBHOT MOXKEKI 1110
MOLIUPIOETHCSI.

XapakTepHUMH 03HAKAMHU BOTHSHOTO IITOPMY €:

- HASIBHICTh BHUCXIJIHOTO TOTOKY TPOJYKTIiB 3TOPSIHHS 1 HArpiToro
TOBITPS;

- IPUIUIMB CBIXKOTO TMOBITPS 3 yCiX OOKIB 31 IIBMAKICTIO HE MEHIIE
50 xml200, y HAIPAMKY 0 MEXi BOTHSHOTO IITOPMY.



Macosa noosicedxrca — 11e CyKyTmHICTb OKPEMHUX 1 CYIIUTEHUX TTOKEXK.

[HTEeHCHUBHICTD TIOKEX1 6araTo B 4OMY 3aJI€KUTh BiJl BOTHECTIHKOCTI
00’€KTIB Ta 1X CKJIaJOBUX 4YacTHH, a TaKO)XX BIJ IIOJKEXKHOI Oe3leKu
TEXHOJIOTIYHUX TPOIIECiB BUPOOHHUIITBA B MiCIli 11 BHHUKHCHHS.

Bozcnecmiiikicmes 6yOunKy — 3MaTHICTh YHHUTH OIIP BIUTUBY BHCOKHX
TeMIepaTryp Tpu 30epekeHHI CBOIX eKCIUTyaTalliiHUX BIIAaCTHBOCTEH.
BorsecrilikicTh OyMHKIB 3aJIKUTh BiJl MEK BOTHECTIHKOCTI i OCHOBHHX
KOHCTPYKTHBHUX YaCTHUH.

Medica 6ocnecmiiikocmi KoHcmpyKyii — 11e 4ac y TOIUHAX, IPOTATOM
SIKOTO KOHCTPYKITiSi BUKOHY€E CBOi (YHKIi B yMOBaxX Mmokexi (ToOTO He
3ropsie, HE TpIiCKaeThea, He aedopMmyeTrbcs abo TMOKM TeMmIepaTypa Ha
NPOTUJICKHIH 3aropsiHHIO cTOpoHi He ctaHe monHaz 140 °C).

Meska BOrHECTIHKOCTI KOHCTPYKIIiT 3aJI€)KUTh B!

- IOTIEPEYHOTO TIepepizy;

- TOBUIMHH 3aXUCHOTO 1Iapy;

- 3aiiMHCTOCT] Oy liBENbHUX MaTepiaiB;

- 3IaTHOCTI 30epiraTw CBOI BIIACTUBOCTI TpPH BIUIMBI BUCOKHX
TeMIeparyp.

3a crynmenem BorHectiiikocti, BimmosimHo JIBbH B.1.1-7:2016
«[loxxexxHa Oesriexa 00’€xTiB OyaiBHUIITBA. 3arajibHi BUMOTH», OyTUHKH i
CTHIOPY/Y TOAUISIOTH Ha 5 Tpym:

- 1o 1 i Il rpyn — HanexxaTh HecHaauMi NP 3arOpsSHHI MPEIMETIB Y
cepennHi OyIWHKH, sIKi OXOIUIFOETHCS BOTHEM HeE paHille Hix depe3 3-
4 roquan (OyaiBni | rpynu MaroTh MiABHINEHY BOTHECTIHKICTH HECYYHX
KOHCTPYKIIii);

-no Il rpynn — Hamexarp Hecrmaaumi OYAMHKH 31 CIATHMMHMHA
NEPEeKpPUTTSIMH 1 Tepebipkamu, sIKi OXOIUTIOIOTBCS BOTHEM depe3 2-
3 roauuy;

- 1o IV rpynu — HanexaTh JepeB’siHi, OMITYKaTypeHi OyJAWHKH, SKi
OXOILTIOIOTHCS BOTHEM uepes 1,5 roauHu,

- 10 V rpynu — HaJexaTh JIepeB’siHi, He OMITYKaTypeHi OyIMHKH, sKi
OXOILTIOIOTHCA BOTHEM 4depe3 0,5 roguHu.

THoowcescanebesneunuii 06’ekm (ITHO) — 1e 00’€kT, HA SKOMY
BUPOOJISIIOTBCS, 30epiraioTbcsi ab0 TPAHCIOPTYIOTbCS TMPOAYKTH, IO
HaOyBalOTh ITPH MMEBHUX YMOBAaXx (aBapisix, iHIIFOBAHHI 1 T.I1.) 3JaTHICTb JI0
3aropsIHHS.



Jo mokexxaHeOe3MeyHnX BIMHOCATHCA 00’ €KTH HA(PTOBOI, ra3oBoi,
XIMI4HOI, MeTalypriiiHoi, JicOBOi, IepeBOOOPOOHOI, TEKCTHIFHOI Ta
XJ1100NeKapChKOi MPOMHCIOBOCTI.

Bubyxonebesneunuti 06’eckm (BHO) — me o00’ekt, Ha sKOMY
30epiraroTbcsi, BUKOPUCTOBYIOTHCS, BUPOOJISIOTHCSI 200 TPaHCIIOPTYIOTHCS
PEYOBHHH, 10 HAOYBAIOTh MPH MEBHUX YMOBAaX 3[aTHICTH 710 BUOYXY.

Jlo BuOyxoHeOe3meuHUX O0’€KTIB BiTHOCATHCS: MiTIPUEMCTBA
oboponHOi, HapTOBHAOOYBHOI, HadTomepepoOHOi, HAPTOXIMIUHOI,
XiMI9HOI, Ta30BOi, XIiOOMPOIYKTOBOI, TEKCTWJIBHOI 1 (hapMameBTUIHOL
MPOMUCIIOBOCTI, a TaKOX CKJIQJM 3pIDKEHUX Ta3iB, JETKO3alMHUCTHX 1
TOPIOYUX PiJHH.

OcobnmBy HebOe3meKy, 3 MOTJSIAy MOXIWBAX BTpaT 1 30WTKIB,
CTaHOBIISITH BUOYXH.

Bubyx — 1ie 3BiIPHEHHS BENHKOI KiJIBKOCTI €Heprii B 0OMexeHOMY
00’€eMi 32 KOPOTKHUI MPOMIXKOK Yacy.

Bubyx npu3BoIUTh 10 YTBOPEHHS CHIIBHO HATPIiTOTO ra3y (Tia3mu) 3
BUCOKHUM THCKOM, IO IPH MOMEHTaJIbHOMY PpO3IIMPEHHI 3iHCHIOE
yIapHUA MEXaHIYHUH BIUTUB Ha HABKOJIMIITHI Tija.

XapakTepHUMH pUcaMHd BHOYXiB TapOIMOBITPSHUX Ta TMaJHBO-
MOBITPSIHUX CyMiIIeH €:

- BUHUKHEHHS pi3HHX THUIIIB BUOYXIB: JIeTOHALIIIHOTO,
JeduarpamniiHoro abo KoMOIHOBaHOTO (HAHOLIBII PO3MIOBCIOKEHUH );

- YTBOPEHHS I’SITH 30H YpaKEHHS: JIeToHamiiHoi (Opu3aHTHOI), il
MPOAYKTiB BHOYXy (BOTHsSHOI Kyii), Ail yZapHOi XBWi, TEIUIOBOTO
ypakeHHsI Ta TOKCHYHOTO 3aIMMIICHHST;

- 3aJIOKHICTh MOTYKHOCTI BUOYXY BiJl TapamMeTpiB CepeloBHIIA, Y
SKOMY BiJI0OyBa€ThCsl BHOYX (TemmepaTrypa, IIBHAKICTh BITPY, HIUIBHICTH
3a0yI0BU Ta penbed MiCIIEBOCTI).

Jns peamizanii komMOiHOBaHOTO a00 JETOHALIMHOTO BUOYXY IS
ra3omnoBiTpsHuX Ta maponopiTpssHux cymimed (I'TIC i [ITIC) 060B’s13k0BOIO
YMOBOIO € CTBOPEHHS KOHIIGHTpAIIil MPOJAYKTY TOPIHHS B MOBITPI B MekKax
HWKHBOI Ta BEPXHBOI KOHIIEHTPAIIT MEXKI.

Jlemonayis — 1e mpolec BUOYXOBOTO TEPETBOPEHHS PEYOBHHH 3
Ha/I3BYKOBOIO ILIBUAKICTIO.

Hedghnaecpayis — ne BuOyxoBe TOpiHHA 3 JO3BYKOBOIO IIBHJIKICTIO.



3ona 2copinns — 1ie YacTHHA TIPOCTOPY, Y SIKUH YTBOPIOETHCS MOTYM s
a00 TIOBITpsIHA KYJIS 3 MPOIYKTIB TOPiHHS.

3ona 0ii yoapmnoi xeuni — 1€ TEPUTOPIsI, B MeXaX SKOI MOMIIHBI
pyHHYBaHHS, TOIIKOJDKEHHs OyJiBeNb Ta CHOPYHA, a TaKOX 3aBJaHHS
IIIKOJTY JIFOJTUHU Yepe3 HaMIpHUH THCK YIapHOI XBHIIL.

Hdis ymapHOi XBWJII Ha €JIIEMEHTH CHOPYJ XapaKTepU3yIOThCA
CKJIaJHUM KOMILIEKCOM HABaHTA)KEHb: MPSIMHUIA THCK, TUCK BiIOUTTS, THUCK
00TiKaHHS, THCK 3aTiKaHHSA, HABAHTAXXEHHSI BiJl CEICMOBHOYXOBUX XBUIIb.

Jito ymapHOi XBWJII NPUIHATO OMIHIOBATH HAUIAIIKOBHM THCKOM Y
¢bpouTi ynapuoi xsuii AP (k1a).

3ona mennogozo ypasicenns — 1ie YaCTUHA MPOCTOPY, IO MPUMHUKAE
JO 30HU TOpIHHS, Yy SIKOMY BiJOyBa€ThCsl 3arOpsiHHS 4YM 3MiHA CTaHy
MaTepiaiiB 1 KOHCTPYKIIiH Ta Bpa)karoda JIis Ha HE3aXUIICHHUX JIF0JIEH.

3ona mokcuuno2o 3a0umenHs — 11 YaCTUHA IPOCTOPY, L0 BKJIIOYAE
yCi 30HM ypakeHHS IpY BHOYXaxX MapOTOBITPSHUX Ta MAIHBO-TIOBITPSHIX
cyMimeHn.

OCHOBHMMH BpakalounMu (haKTopaMu BHOYXY €: TIOBITpsSHA yIapHa
XBHJISI TA OCKOJIKOBI TTOJISI.

Togimpsana yoapna xeuns — BUHUKAE TPU SAEPHUX BHOYXaxX,
BUOyXaxX pEYOBHMH, SKi IHIIIIOIOTH 1 JETOHYIOTb, IpPH BHOYXOBHX
NEPEeTBOPEHHSIX  XMap  MAIMBHO-TIOBITPSHUX  cyMmimei, BuOyxax
pe3epByapiB 3 MEPETPITOIO PIAUHOIO 1 pe3epBYapiB ITiJl THCKOM.

Ockonxosi noasi — yTBOPIOIOTHCS NMPH BUOYXY yJaMKaMH Pi3HOTO
pO/ly TPEIMETIB TEXHOJOTIYHOTO YCTAaTKyBaHHS, OyIiBENbHHX JeTajel
TOMIO.

3rigao ACTY b B.1.1-36:2016 «Bu3naueHHs KaTeropiii MpUMIIICHb,
Oy/ZIMHKIB Ta 30BHINIHIX YCTAaHOBOK 32 BHOYXOIOXEKHOI Ta MOMXKEKHOIO
HEOE3MeKOy», Y 3aJeKHOCTI BiJl XapaKTEPUCTUKH BUKOPHUCTOBYBAHHX YU
OJIEP’KYBaHHX y BUPOOHMIITBI PEYOBHUH 1 1X KUTHKOCTI, BUPOOHWYI OymiBIIi 1
CKJaay 32 BHOYXOBOK, BHOYXOIOXKEXKHOI 1 IOXEKHOK HEOEe3MeKo
HiAPO3UIAI0ThCS Ha 5 kateropiii (A, b, B, I, J1):

- «A» — BHOYXOMOXeKOHEOe3euHI BUPOOHUIITBA,

- «b» — BuOyxomnoxexxone6e3neyHi BUpOOHUITBA;

- «B» — nmoxexxoHeOe3meyHi BUPOOHUIITBA;

- «I'» — moMipHO MoKe)KOHEOE3NeYHI BUPOOHHUIITBA;

- «/1» — 3HWKEHO MOXKEeKOHEOEe3MeYHI BUPOOHUIITBA.



Haiibinem HeOe3nmedHuM 1 HaWOLIBII PO3MOBCIOHKCHUM SIBHUITIEM
BHOYXY 1032 MPUMIIIEHHSIM € BUOYX ra30MapOoIOBITPSIHOT CYyMITIIi.

IIpm BHOyXy Tra30moOBITPSHOI CyMIlIl YTBOPIOIOTHCS TPH 30HH,
puc.2.1

1. 30Ha meToHAamINHOI XBUII, 1]

2. 30Ha J1ii IPOJTyKTiB BUOYXY, I7;

3. 30Ha MOBITPSHOI yIapHOi XBHI, I'3;

Pucynok 2.1 — 3onu aii yaapHOT XBHIII IpH BUOYXY Ta30MOBITPSHOT CyMili.

3 NOPAJOK BUKOHAHHS PO3PAXYHKIB

3.1 AnropitMm po3paxyHKiB npu BHOYXY ra3onoBiTpsinoi cymini

1. BuzHayaeMo 30HY JE€TOHAIIWHOI XBWJI 3 MOCTIHHUM 3HAYEHHSIM
HajuuikoBoro Tiucky APy = 1700 x/la 1 pagiycom Iy 3a hopMyJior:

r=17,5-3/Q, x; (3.1)

ne Q wmaca rasy, o BUOyxHyB (m);

2. BusHayaemo 30Hy [ii NOpOAYKTIB BHOYXy pajiycoM [, 3a
hopmyIioro:

r,=L7-r, v (3.2)
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3. BuzHauaeMo Ha JTUIIIKOBHIA THCK B MEKaX 30HH I, 32 (OPMYIIOIO:

L

AP, =1300- ( r

3
j +50 /g, (3.3)

e I' — BiJICTaHb BiA emiIeHTpy BHOYXy IO IaHOTO OO0 €KTy, IO
PO3TaIIOBaHHUHN Y 30Hi.

4. Bu3Ha4a€MO 30HY MOBITPSHOT yAapHOi XBHJI I3 (I3 = I). 3HaYCHHS
HA/UTUIIKOBOTO THCKY Y I1ili 30HI BU3Ha4aeMO 3a (OopMyJIaMH:

700
npu ¥<2, AP, = klla; (3.4)
P 3(1+2987% —1)
22
npu ¥>2, AP, = klla; (3.5)
.\ /lg¥+0,158
ne ¥ =0,24- L JONOMIKHHN KOe(ilieHT (3.6)

n
3.2 AnropitMm po3paxyHkiB npu BUOYXy napiB OeH3uHY:
1. BuzHayaemo 00’iM pe3epByapa, 3allOBHEHOTO TapamMu OSH3UHY 3a
hopmyiioro:
Viap = Vpes = Voens ; 3.7)

ae V,,, —00’eM napy OEH3UHY B €MHOCTI, M
V5. — 00°€M pesepByapa, m”;
Vjews, —00’€M OeH3MHY B pesepByapi, (u°), piBHHMIT 06’emy
pesepByapa, IOMHOKEHOMY Ha BiZICOTOK HOro 3amoBHEHHS (V5. Ysunonn. )-

2. Buznauaemo 00’em OeH3MHY, SKHi TIepeOyBae B MaporoaiOHOMy
cTaHi 3a GpopmyIoro:

V,an, %0
Vsosnap = ——— m%; (3.8)
100
Vig» 0 — BiacoTKOBHIi BMicT OeH3uHy, 110 TiepeOyBae B

naporo1iOHOMY CTaHi.
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3. Po3paxoByemo wmacy Oensuny Qg., (m), 1o nepeOyBae B
MaponoaiOHOMY CTaHi 3a POPMYIIOO:

Qﬁe/zs‘ = V6€/z3.nap gy (39)
nie p — ryctuna mapy oemsuny, miv® (p = 0,75 mir?).

4.3a piarpamoro, moO HaBegeHa Ha puc.3.1 BU3HayaeMo
MaKCHMaJIbHO MOJKJIUBHII HAJIMIIIKOBUI THCK, Ta POOMMO BUCHOBKH.

L, m
600 = -
L] —

Skila_A— B """
400 P T L —-"”"g,_..-—-""_ﬂ__..
350 /IU - ____,..--"""f— ...-—""'-‘- f-__,_,..--" _"—'_"_,..-' _

— el il —
300 — 7 _____..-.--"""’ __.-"":'__ | |
=1 =T

250 lsﬂi’ff_,..-*"' ,.,: 1 — ]

o -1 = ——
200 e L T T T
180 125 kNa~—T"_ = _—+T B |
160 --""'-’- __.--"'"30!{”6..--""‘_:-—"‘"’ L1 L _____...--"""'-'
140 _— __ldoxhat— =T [T | L1
120 _,,—/Ffsgig'@"f — T ] =
100 [ ——|"1" |+
90 [T __—100kmat—"

—
80—
70
60 >

1 2 3 4 5 &6 7 8910 121416182025 30 40 50 Q,m

Pucynok 3.1 — 3anexHicTh HAIJTUITKOBOTO TUCKY BiJl MacH 3piPKEHOTO BYTJIICBOTHEBOTO
ra3y Ta BiIcTaHi 10 00’€KTa IpH BUOYXY MAPOTIOBITPSHOT CyMimmi

3.3 Aaropitm po3paxyHkiB npu BUOYXy BHOYXOBHX Pe4OBHH

Hammmxoswuit tuck (klla) y paiioHi 00’€KTa i HOTO €IeMEHTIB IpH
BHOYXy BHOYXOBUX PEUOBHH (MPOMuUL, aMOHAT MOwj0) PO3paXxOBYETHCS 3a
hopmyIioro:

AP =390- Q klla; (3.10)

r3
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3.4 IIpukaaan BUKOHAHHSA PO3PaXyHKiB

3agaya 1l Ilpu TpancmopTyBaHHI €MHOCTI 3 MPOMAaHOM MAacol0
Q=1m mna Bigcrani r=r3=130m Big o00’ekTa BiNOYBCS BHOYX.
BusHaunTin MakcuManbHUN HAJUTUIIKOBUH THCK AP3 (xlla), o yTBOpHUBCS
B pe3yibTatri BUOYXY, Ha KapTy-CXeMy 3aBOAY HAaHECTH 30HU PyHHYBaHHS.
Buxinni nani ais iHIUBIyanbHOT pOOOTH BHJIA€ BUKJIAAY.

Pimenns:

1. Busnayaemo 30Hy JeTOHAIKHOI XBUIIi 3 paAiycoM I i MOCTiHHUM
3HAYCHHSIM HATUIIKOBOTO TUCKY APy = 1700 x/la 3a popmymoro:

r,=17,5-3/Q =17,5-1=17,5.u;

ne Q — maca rasy, o BUOYXHYB (/m);

2. BusHayaemo 30HY [ii TpPOAYKTIB BUOYXy pajiycom [, 3a
thopmyoro:

r,=17-r,=17-175=29,75 u;,

3. Bu3HauaemMo HaITMIIKOBUI TUCK B MEXax 30HH 33 (hOPMYJIOH0:
3
AP, = 1300- (Ej + 50 = 1300-0,0024 +50=5317 «lla,

Jie I' — BiJICTaHb BiJ €HIIEHTPY BHUOYXYy 10 JaHOTO 00 €KTY, IO
pO3TaIIOBaHUH Y 30Hi.

4. BuzHauaemo HONOMDKHUM Koe(ilieHT 3a Gpopmynoro:

w=024."=024.20 _178
175

n )
5. BuzHauaeMo 3Ha4YeHHS HAUIMIIKOBOTO THCKY Y 30HI HOBITPSHOL
ynapHoi xBuiIi I3 (I3 = ) 3a popmyInoro:

AP 700 ~ 700
P 3.(1+298 %°-1) 3-(J1+298-1,78°-1)

6. 3poOHTH BUCHOBKH, BAKOPHCTOBYIOUH JI0aTKH 1 Ta 2.

=194 xlla;
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3agaua 2. Ha cxiaai mianpueMcTBa TpamuBcs BUOYX €MHOCTI 3
OensuHoM, 00’eM pesepByapa V., = 1000 M, 3alOBHEHHS €MHOCTI
oensuHOM Vy,,, = 30%, 3micT OeH3uHy B maposii ¢asi, Am = 2%, rycruHa
OCH3UHY Pges = 0,75 min®, Bincrans 10 06’ekTa (uexy, miACTaHMii i T. I1.)
L =200 ». BusHaunTH MaKCHMAaJbHMI HAIIUIOKOBHUA THCK (AP), 1m0
YTBOPHBCS B pe3yibTari BHOyXy. 3poOWTH BHCHOBKH. Buximmi maHi mms
IHUBiAyaIbHOT pOOOTH BUJIA€ BUKIIAAay.

Pimenns:

1. Buznagaemo 06’ em mapu OeH3UHY (%) B pesepByapi:

.300
V.=V.,-V =1000—M=700M3;

nap pes bOens 100%

2. BusHawaemo  00’eM  O€H3WHY, SIKHH  3HAXOOUTHCS B
MaponoaiOHOMY CTaHi:

v Vo AM _700:2 _

14 v

6 i)

e 100 100

ne Am —Bwmict 6er3uny (%), KU 3HAXOAUTHCSA B MAPONOIIOHOMY
CTaHI.

3. Po3paxoByemo Mmacy OeH3MHY (m), SKHH 3HAaXOJWUTHCS B
MaponoiOHOMY CTaHi:

Qﬁels =V6’Zl£ P= 14. 0175 = 10!5 m;
Jie p — TYCTHHA OSH3UHY, Poens = 0,75 min’.

4. 3a rpadikom (puc. 3.1) 3a 3navennsm L =200 m i Qg = 10,5 m
Bu3HauaeMo AP = 43 kl1a.

5.Tlpu BuOyXy BHIIApiB OCH3WHY HAJUIMIIKOBUN THCK y (pOHTI
ynapHoi xsuiii AP B paiioni uexy Moxxe craHoBuTH 43 x/la. Bynisis nexy
OTpUMY€ cepeiHi pyiHyBaHHs. [IpamiBHUKM MOXYTb OTpUMATH JIETKi Ta
CepeJiHI ypaKeHHSI.
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3anaya 3. BusHaunTu MaKCHMaIbHO MOXIIMBUN HAIJIUIIKOBUH THCK
B paiioHi Iiexy, Ko Ha Bijctani R = 250 u BiJl HbOTO 3HAXOUTHCS CKIAJ,
ne 30epiraetbess Q =100 m BuOyxoBMX pedoBuH. BuximHi maHi ans
IHJMBIAyaIbHOT pOOOTH BUJIA€ BUKIIAay.

Pimenns:

1. Po3paxoByeMO MaKCHMAaJIbHO MOXKJIMBHUN HAUTHIIKOBHI THCK B
patioHi 1exy 3a popMyJIOk:

3
ap =390..| Q) _399. [10010° o) 1y
r 250

2. llpu BuOyxy 100 m BHOYXOBHX PEYOBWH HAIUINIKOBHUA THUCK Y
(hpoHTi ynaproi xBuii AP B palioHi iexy Moxxe cranoButu 31 xlla.

4PEKOMEHJIOBAHA JITEPATYPA
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Honarox A

IInan 3BiTY po3paxyHkoBo-rpadiuynoi podoru

3BIT MOBUHEH MiCTUTH:

- TUTYJIbHUU apKyl;

- 3MICT;

- TEMy Ta METY pO3paxyHKOBO-TpadiuHOi poboTH

- OCHOBHI IYHKTH 3arajJbHUX TCOPETUYHHUX IOJIOKCHb IO PO3PaXyHKOBO-

rpa¢igaoi poboTH;
- pO3paxyHKH 3HAYCHb BpaXkarouux (bakTopin

BHOYXIiB

ra3onoBITPSIHUX CyMilllel, MaponoBITPAHMX cyMilmled Ta BHOYXOBHX

pedoBUH (BapiaHTH BUXITHUX JaHUX — 3 qojaTka [);

- CXeMy 30H il yaapHOi XBHIII IPH BUOYXY Ta30MOBITPSHOI CyMiIi,

y BiIIOBITHOCTI JI0 pO3PaxyHKY;
- BUCHOBKH Ta MPOIO3UIIIT;
- pPCKOMEHIOBaHY JITepaTypy.

Honatoxk b

3ajexHicTh CTYNIEHsI HETAaTUBHOI'O BIIVIMBY Ha JIIOAUHY,

BiJl BeJIMYMHH HAUIMIIKOBOIO TUCKY (AP, kIla)

CTyneHb HEraTUBHOI'O BILIMBY Beawiuna
AP,,), klla

Jnsa moauHy 0e3meyHo <10
Jlerke ypaxenHs (3a0HUTi MiCIlsl, BABXH,THMYaCOBa BTpaTa
CITyXy, 3arajgbHa KOHTY3isl) 20...40
Cepente ypakeHHs (KOHTY315 TOJIOBHOI'O MO3KY, YIITKOKEHHS
OpraiB CIIyXy, pO3pUBH 0apaOaHHHUX MEPETUHOK, KPOBOTEYA 3
HOCa Ta BYX) 40...60
CunbHe ypaxXeHHs (CHIIbHA KOHTY3is1 BCbOTO OpraHi3my,
BTpaTa CBiJIOMOCTI, IEPEIOMH KiHI[IBOK, YIIKO/PKEHHS
BHYTPIILIHIX OpraHiB) 60...100
[opir cMepTEenbHOTO yparkeHHsI 100
Jletanpuuii Buxin y 50% Bumaskis 250...300
0e3yMOBHA CMEPTEIIbHE YPAKEHHS >300
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aaTok B

CryneHns pyiiHyBaHb 00'€KTiB B 3aJIe5KHOCTI Bill 3HAUeHHS
HAUIMIIKOBOI0 TUCKY (AP, klla)

06’ excr PylinyBaHHs
TIOBHE | CHJIBHE | cepenHe | cnabke
ByniBJi xui
Lernosi 6araronoBepxoBi 30...40 | 20...30 | 10...20 | 8...10
IlerioBi MaTONOBEPXOBi 35...45 | 25...35 | 15...25 | 8...15
Jeper’sHi 20...30 | 12...20 | 8...12 6...8
ByaiBai npomuciosi
3 BaXKHM MeTalieBUM abo
3aJ11300€ TOHHUM KapKacoM 60...100 | 50...60 | 40...50 | 20...40
3 IeTKUM MEeTaJIeBUM KapKacoM
abo 6e3 KapKacHi 60...80 | 40...50 | 30...50 | 20...30
IIpomuciioBi 00’ ekTH
TEC 25...40 | 20...25 | 15...20 | 10...15
KorenpHi 35...45 | 25...35 | 15...25 | 10...15
TpyOomnpoBoiu Ha3eMHi 20 50 130 —
TpyOomnpoBou Ha ecTakazax 20...30 | 30...40 | 40...50 —
TparchopmaTopHi migcranmii 100 40...60 | 20...40 | 10...20
JIEIT 120...200] 80...120 | 50...70 | 20...40
BonoHnarnipai Bexi 70 40...60 | 20...40 | 10...20
Pe3zepByapu

CrajieBi Ha3eMHi 90 80 55 35
T"asronbuepu, emrocri 3 [IMP ta
XIMIYHUMH PEYOBHHAMU 40 35 25 20
YacTKkoBO 3arau0iIeH] i
HaTONPOIYKTIiB 100 75 40 20
ITinzemui 200 150 75 40
Meranesi Ta 3anizooetonHi Moctu |250...300|200...300|150...200|100...150
3ami3HUYHI KOl 400 250 175 125
Termoro3u Barow 110 50 m. 90 70 50 40
Hucrepan 80 70 50 30
Baronu ninsHOMeETAIEBI 150 90 60 30
Baronu ToBapHi JepeB’sHi 40 35 30 15
ABTOMAIITMHU BaHTaXHI1 70 50 35 10




BapianTu BUXiTHHX JaHUX
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Honatok I

3apaui

Ne Nel u Ne3 3apaua Ne2 Ne
B ap Q 1 r ’ Vpez, Vﬁem, A m, P Oens, L ] B ap
m M M % % m/m’ M
1. 20 300 1000 73 2,5 0,75 180 1.
2. 15 250 1500 70 2,5 0,75 200 2.
3. 33 250 1600 57 2,5 0,75 200 3.
4. 40 400 1000 60 2,5 0,75 200 4.
5. 50 400 1500 65 2,5 0,75 150 5.
6. 75 400 1000 45 3 0,75 150 6.
7. 100 500 1000 75 3 0,75 150 7.
8. 150 500 1500 64 3 0,75 200 8.
9. 10 250 1000 54 3 0,75 200 9.
10. 15 300 1500 75 3 0,75 150 10.
11. 0,5 50 500 40 3 0,75 250 11.
12. 1 65 800 30 2 0,75 100 12.
13. 2 55 2000 100 3 0,75 150 13.
14. 5 100 1500 70 3 0,75 400 14.
15. 0,5 70 1000 50 2 0,75 300 15.
16. 12 140 1000 60 2 0,75 700 16.
17. 30 230 4000 80 2,5 0,75 450 17.
18. 80 400 3000 95 2 0,75 250 18.
19. 0,75 200 2000 81 2 0,75 120 19.
20. 60 500 1000 45 2,5 0,75 200 20.
21, 1 30 800 70 3 0,75 100 21,
22. 7 130 1500 20 2,5 0,75 500 22.
23. 100 320 500 45 3 0,75 150 23.
24, 5 200 4000 68 2 0,75 350 24,
25. 110 1000 1000 78 2,5 0,75 140 25.
26. 3 400 2000 57 2 0,75 90 26.
27. 15 500 3000 62 3 0,75 120 27.
28. 40 550 1500 74 2,5 0,75 350 28.
29. 70 1000 5000 70 3 0,75 180 29.
30. 200 800 3500 65 2,5 0,75 200 30.




18

Homatok [|
3pa30K TUTYJBHOI0 apKYIIa po3paxyHKoBo-rpadiuHoi podoTn

MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

HamionansHuil yHiBEpCcUTET «3amopi3bKa MOJTITEXHIKA»

Kadenpa oxoponu mpari i
HABKOJIMIITHLOTO CEPEIOBHIIA

PO3PAXYHKOBO-TPA®IYHA POBOTA

3 Kypcy (3MICTOBHOTO MOAYIIO) — «L{uginvruii 3axucmy

«Po3paxyrok 301 ypasiceHHs 6I0 8UOYXIG | ROXNCENC, WO
BUHUKNIU ) HACAIOOK HAO38UHAUHOT cumyayii mexHo2eHHO20
Xapaxmepy ab0 mepopuUcmuyHO20 aKkmyy

Bapiant No

Bukonas: cmyoenm ep.

(npi3Buue Ta iHilianm)

[lepeBipus:

(npi3Buue Ta iHiliamm)

20 p.









