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1. META 3AHATTA

O3HallOMHTHUCS 3 OI[IHKOK 1HXKEHEPHOI Ta MOXKEKHOI 00CTAHOBKU B
30HAX YPaXKCHHSI, III0 CTBOPIOIOTHCS ITiJl 4YaC TEXHOTCHHUX BHOYXIB.

OzHalloMHTHCS 3 METOIUKOI0 PO3PaxXyHKYy HACHiIKiB BHOYXIB
Ta30MapoIOBITPSHUAX CYMIIIICH.

IIpoBecTn po3paxyHKH IMOMO BU3HAYCHHS BpaKarodnx (HakTopiB
BHOYXIB.

2.3AT'AJIBHI TEOPETUYHI BITOMOCTI

OpHi€ero 13 NMPUYMH BEIUKAX BHPOOHMUYMX aBapiii 1 katacTpod €
BUOYXH, SIKi HAa IPOMHUCIIOBHX HiANIPHEMCTBAX CYIPOBOIKYIOTHCS 00BajIoM
1 medopmalisiMi CHOPYA, MOXKEKaMH, BUXOIAMH 3 JIaJy €HEPrOCHCTEM.
Haifuacrime cmocrepiraioTbCss BHOYXH KOTIIB B KOTEIBHSAX, Ta3iB,
amapariB, MPOMyKIii 1 HamiBhaOpWKaTiB HA XIMIYHHX ITiANPHEMCTBAX,
napiB  OeH3MHY 1 IHIIMX CKJIAJOBHX TNaluBa, Jako(apOOBOBHX
PO3YMHHUKIB, HEPiAKI BUITAIKH BHOYXY TOOYTOBOTO Ta3y.

IlpyumHamMu ~ BHOYXiB  NPOMHCIOBOTO Ta3y, Ta30MOBITPSHHUX
cyMilield, ByrinbHOro abo AepeB’sSHOT0 MHIY MOXYTb OyTH: BiAKpUTHI
BOT'OHbB, €JICKTPUYHA 1CKPa, B TOMY YHUCIIi BiI CTATUYHOI €IEKTPUKH.

ITloowcexnca - 1 HEKOHTPOIILOBAHWM TMPOIEC TOPIHHS, IO
CYNPOBOKYETHCS 3HUIIECHHSAM MaTepialbHUX IIHHOCTEH 1 CTBOPIOE
HeOe3MeKy IS JKUTTS JIFOJICH.

BTopuHHUMHI HaCTIIKAMHU TIOKEXK MOXYTh OyTH:

-BUOYXM 1 BHUTOKM OTpyHWHUX ab0 3a0pyAHIOIOUMX PEYOBHH Y
HaBKOJIMIITHE CEPEIOBHIIIE;

- BOJA, SKa 3aCTOCOBYETHCS ISl TaciHHS IIOKEKI MOXKE 3aBHATH
BEJIMKHUX 30WMTKIB MPHUMILICHHSAM 1 IpeaMeTaM, L0 He MOCTPaKAald Bix
BOTHIO.

3a MacirabamMu i IHTEHCHBHICTIO TTOXKEXKI i IPO3TUISIFOTHCS Ha:
- OKpeMi;

- CYIILJIBHI;

- MacoOBI;

- BOTHSHI IITOPMHU.



Oxpema nooicexca - e IOKekKa, 0 BUHUKIIA B OKPEMOMY OYJIMHKY
YU CIIOPY/Ii.

IlepecyBanus mrofedt 1 TeXHIKM TO 3a0yIoBaHill TepHUTOPIl Mixk
OKpEMUMHU TIOKEKAMHU MOMUIMBE 0€3 3aco0iB 3aXWCTy BiJl TEIIOBOTO
BILTUBY.

CyyinbHa noscedica - 11¢ OTHOYACHE IHTCHCHBHE TOPIHHS ITEPEBAKHOT
KUTbKOCTI OyIMHKIB 1 COpYX Ha AaHil AiIsHII 3a0yI0BH.

[lepecyBanHs nrofeil 1 TEXHIKM 4Yepe3 AUISTHKY CYLIIBHOI MOXKEeXi
HEMOXXJIMBE 0e3 3ac00iB 3aXUCTY BiJl TEIUIOBOTO BUIPOMiHIOBAHHS.

Boensinuii wumopm - 1ie ocobimmBa (opMa CyNUTRHOI MOXKEXKi IO
MOITUPIOETHCS.

XapaKTepHI/IMI/I O3HaKaMH BOTHAHOTO IOTOPMY €:

- HAsBHICTh BUCXIHOTO IOTOKY MPOXYKTIB 3TOPSHHA 1 Harpiroro
MOBITPS;

- TIPUTIIUB CBIXKOTO TOBITPS 3 YCiX OOKiB 31 MIBUAKICTIO HE MEHIIIE
50 xm/200, y HanIpAMKY 0 MEKi BOTHSHOTO IITOPMY.

Macosa noscesica - e CyKyITHICTb OKPEMUX 1 CYITIITLHUX ITOXKEK.

[HTEHCUBHICTE MOXEXK] 0arato B 4OMY 3aJIC)KUTh BiJ BOTHECTIMKOCTI
00'ekTIB Ta IX CKIAJOBHX YaCTHH, a4 TakKOX BIJ ITOKEXHOI O€3leKu
TEXHOJIOT1YHUX MPOIECiB BUPOOHHUIITBA B MiCIli ii BHHUKHEHHSI.

Boenecmiiikicmo 6y0unky - 3MaTHICTh YHHUTH OIIIP BIUIUBY BHCOKHX
TEMIIEpaTyp TpU 30E€pPEKEHHI CBOIX EKCIUTyaTallifHUX BJIACTUBOCTEH.
BoruecTidkicTh OyIWHKIB 3aJICKHUTH BiJl MEK BOTHECTIMKOCTI 1 OCHOBHHUX
KOHCTPYKTHBHUX YaCTHH.

Meoica soenecmitikocmi Koncmpykyii - 1€ 9ac y TOIWHAX, IPOTITOM
SIKOTO KOHCTPYKIIiSi BUKOHYE CBOI (DyHKII B yMOBax MoKexi (ToOTO HE
3ropsie, He TpicKaeTbcd, He AedopMmyeThcs abo TOKM TemIeparypa Ha
NPOTUJICKHIN 3aropsHHIO cTopoHi He ctane noHaz 140 °C).

Meska BOTHECTIMKOCTI KOHCTPYKIIT 3aJIeKUTh BiJI:

- IOTIEPEYHOTO Mepepi3zy;

- TOBILHU 3aXUCHOTO IIapy;

- 3aMUCTOCTI OyAiBEIHPHIX MaTEPialiB;

- 3JaTHOCTI 30epiraTd CBOI BJIACTHBOCTI TIPH BIUIMBI BHUCOKHX
TEeMIIeparyp.



3a crymeHeM BorHecTiikocTti, BigmoBigHo JIBH B.1.1.7-2002
«[loxxkexxna Oesmexka o00°ekTiB OyMIBHUITBA», OYAMHKH 1 CHOPYOH
HNOJUIAIOTE Ha S TPYIL:

- 10 11 II rpyn — HanexaTh HeCHaJMMi IIPH 3arOpsiHHI NPEAMETIB Yy
cepenuHi OyIWHKH, SKi OXOIUTIOETHCS BOTHEM HE paHillle HDK depe3 3-
4 roquau (Oymimi | rpymu MaroTh MiABHINEHY BOTHECTIHKICTh HECYUHX
KOHCTPYKIUIi);

-nmo III rpymum - HanmeXkaTh HECHaTUMi OYIUHKHA 31 CHATMMHME
MEPEKPUTTAMU 1 TiepelipkaMu, SKi OXOIUIIOIOTHCSI BOTHEM depes 2-
3 roauHu;

- 10 IV rpymm - HanexaTh AepeB'sHi, OIITyKaTypeHi OyAMHKH, SIKi
OXOIUTIOIOTHCA BOTHEM uepe3 1,5 roauau;

- 710 V rpymnu - HaJeKaTh AEpeB'siHi, HEOITYKaTypeHi OyIHHKH, SKi
OXOIUTIOIOTHCS BOTHEM uepe3 0,5 roauHu.

Toocencanebesneynui. 06'ekm (ITHO) - me o0'ekt, Ha siKOMY
BUPOOJIAIOTHCS, 30epiratoTbcss ab0 TPaHCHOPTYIOTHCS TMPOIYKTH, IO
Ha0yBarOTh MMPH IEBHUX YMOBaXx (aBapisx, IHIIIIOBaHHI 1 T.II.) 3MATHICTh 110
3aropsiHHSI.

Jo moxexaHeOe3NMeYHNX BITHOCITHCS 00'€KTH HadTOBOI, Ta30BOi,
XIMIYHOI, MeETalypriiiHoi, JiCOBOI, JIepeBOOOPOOHOI, TEKCTHIILHOI Ta
XJ1100NeKapChKOi MPOMHCIOBOCTI.

Bubyxonebesneunuti 06'ekm (BHO) - me o00'ekT, Ha sKOMy
30epiraroThCs, BUKOPUCTOBYIOTHCS, BUPOOJISIOTECS 200 TPAHCIIOPTYIOTHCS
PEYOBHHH, 10 HAOYBAIOTH MIPH MEBHUX YMOBAX 3/IaTHICTH IO BUOYXY.

Jo BuOyxoHeOe3nmeyHnx OO'€KTIB BIMHOCATHCS: ITiAMPHEMCTBA
000poHHOI, HadTOBHUAOOYBHOI, HadTomepepoOHOi, HAPTOXIMIYHOI,
XiMIYHOI, Ta30BOi, XIiOOMPOIYKTOBOI, TEKCTWJIBHOI 1 (hapMareBTUIHOI
MPOMUCIIOBOCTI, a TaKOX CKJIQJU 3PIHKEHUX Ta3iB, JETKO3aWMHUCTHX 1
TOPIOYHX PiJIHH.

Oco0nuBy HeOe3meKy, 3 MOTJISAY MOXIMBUAX BTpaT 1 30WTKIB,
CTaHOBJIATH BHOYXWU.

Bubyx - ue 3BiIbHEHHS BETUKOI KIJIKOCTI €HEprii B 0OMeKeHOMY
00'eMi 32 KOPOTKUH MPOMDKOK Hacy.

BulOyx mpu3BoANTh 10 yTBOPEHHS CHIIHO HArpiTOro rasy (IU1a3Mu) 3
BHCOKMM THCKOM, IO HPH MOMEHTAIBHOMY PpO3IIMPEHHI 3AiHCHIOE
yAapHANW MEXaHIYHUI BIUTMB Ha HABKOJIMIITHI Tia.



XapakTepHUMHA pHCaMH BHOYXIB TMApONOBITPSIHUX Ta IaBO-
MOBITPSHUX CYMIIIIEH €:

- BUHUKHEHHS  pI3HUX  THUMIB BUOYXiB: JeTOHALIIHHOTO,
nedarpaniiHoro abo KOMOIHOBaHOTO (HAMOLIBII PO3MOBCIOIKCHUIN);

- YTBOPEHHS TI'SITH 30H YPaKCHHS: MeTOHariitHoi (Opu3aHTHOI), mil
MPOMYKTIB BHOYXY (BOTHSHOI Kyii), Iii ymapHOI XBWJI, TEIJIOBOTO
YpaXXeHHsI Ta TOKCUYHOTO 33MMJICHHS;

- 3QJICKHICTh IMMOTYKHOCTI BHOYXY BiJl mapaMeTpiB CEpemoBHUINA, Y
SKOMY BimOyBa€Tbcsi BHOYX (TeMmIiepaTypa, IMIBUIKICTH BITPY, IIUTHHICTH
3a0y/I0BU Ta PEIThER MiCIIEBOCTI).

Jns peamizamii koMOiHOBaHOTO a00 METOHAITIHHOTO BHOYXY LIS
ra3onoBiTpsHuX Ta maponoBiTpsHux cymimei (I'TIC i ITIC) 060B’ 13k0BOIO
YMOBOIO € CTBOPEHHS KOHIIEHTpAIlil MPOIYKTY TOPiHHA B MOBITPi B MeXax
HIDKHBO1 Ta BEPXHBOI KOHIIEHTPAIlIT MEXI.

Jemonayis - nie mporec BHOYXOBOTO IEPETBOPCHHS PEYOBUHH 3
HaJ3BYKOBOIO ITBUIIKICTIO.

llegnacpayis - 1ie BUOYXOBE TOPIHHS 3 JO3BYKOBOIO IIBUAKICTIO.

3ona 2opinns - 1ie YaCTHHA TIPOCTOPY, Y IKHH YTBOPIOETHCS MOTYM ST
a0o MOBITPsIHA KYJISI 3 IPOAYKTIB TOPIHHS.

3ona 0ii yoapuoi xeuni - 1 TEPUTOPisA, B MeEXKaX SKOI MOMIIHBI
pyHHYBaHHS, TOIIKO/DKEHHS OyJiBeNb Ta CIHOpYH, a TAaKOX 3aBJaHHS
IITKOJTY JIFOJTUHY Yepe3 HaJMIpHUH THCK YIapHOi XBUIIL.

Jis ymapHOi XBWII Ha €IEMEHTH CIHOPYIl XapaKTePU3YHOThCS
CKJIQJITHAM KOMILIEKCOM HaBaHTa)KCHb: MPSIMHIA THUCK, TUCK BiIOUTTS, THCK
00TiKaHHS, TUCK 3aTiKaHHS, HABAaHTAXKCHHSI BiJl CCHCMOBHOYXOBUX XBHIIb.

Jito ymapHOi XBWJII MPUHAHATO OIIHIOBATH HAMJIUIIIKOBHM THCKOM Y
(dhponTi yaapuoi xBuii AP (k[1a).

3ona mennosozo ypadxcenus - e YaCTHHA MPOCTOPY, IO MPUMHUKAE
IO 30HM TOpIHHS, Yy SIKOMY BiJOyBa€ThCsl 3arOpsiHHS UM 3MiHA CTaHy
MaTepiaiiB 1 KOHCTPYKIIA Ta Bpa)karoda JTis Ha He3aXHUICHUX JIFOJICH.

3ona mokcuunoeo 3a0umaenHs - e YaCTHHA IPOCTOPY, IO BKIIOYAE
yCi 30HM ypa)X€HHS MPpH BHOyXaX MApOMOBITPSHUX Ta MAJTHBOIIOBITPSIHUX
CyMilIen.

OCHOBHUMH BpakarouuMu (pakTopaMu BHOYXY €: TTOBITpPSHA yaapHA
XBWJISL TA OCKOJIKOBI ITOJIS.



Ilosimpsna yoapna Xxeéuna - BUHHUKAE TPH SOCPHUX BHOYXaXx,
BHOyXax pEYOBHWH, SKi IHIMIIOIOTH 1 JETOHYIOTh, TPH BHOYXOBHUX
NEPEeTBOPEHHSAX  XMap  MANMBHO-TIOBITPSHUX  cymimel, BuOyxax
pe3epByapiB 3 MEPETPiTOI0 PiITUHOIO 1 pe3epByapiB MiJ THCKOM.

Ocxonxosi nons - yTBOPIOIOTHCS NMPH BHOYXY YJNaMKaMH Pi3HOTO
pOoy TpEeAMETIB TEXHOJIOTIYHOTO YCTaTKyBaHHSA, OyIiBEeNbHUX AeTayeit
TOIIIO.

3rimno HAIIB B.03.002-2007 «HopMu BH3HAYeHHsS KaTeropii
MPUMIIeHb, OYIWHKIB 1 30BHINIHIX YCTAaHOBOK 3 B3PHUBOIIOKEKHOI 1
MOXEKHOI  Oe3meKu», y  3QJeKHOCTI BiT  XapaKTCPUCTHKH
BUKOPHCTOBYBAaHUX 4YH OJCPXKYBaHUX Yy BHUPOOHUIITBI PEUOBHH 1 iX
KUTBKOCTI, BUpOOHMY1 OYmIBII 1 CKIIaA¥ 3a BHOYXOBOIO, BUOYXOITOKEKHOIO
1 IOXKEXKHOIO HeOE3MEeKOI0 MiAPO3AUIAIOTECS Ha 5 KaTeropiit (A, b, B, T, [1):

- «A» - BuOyXoHeOe3meuHi BUpOOHHUIITBA;

- «b» - BUOyxomnoxkexHi BUpOOHUIITBA;

- «B» - moxexoHebe3neuHi BUpOOHUIITRA;

- «I'» - BuUpOOHUIITBA, TIOB's13aHI 3 OOPOOKOI0 HETOPIOYUX PEUOBHH 1
MaTepiaiiB y TapsuoMy, pO3NEUCHOMY YH PO3ILIABICHOMY CTaHi;

- «/I» - BUpoOHUIITBa, MOB'sI3aHi 3 0OPOOKOIO HETOPIOYMX PEUOBHUH i
MaTepiaiiB y XOJIOMHOMY CTaHi.

HaiiGinem HeOe3neyHUM 1 HAWOUTBII PO3MOBCIOJKCHHUM SIBUIIIEM
BHOYXY 1032 MPUMIIICHHAM € BHOYX T'a30IIapOTIOBITPSHOI CyMIIITi.

IIpu BUOyXy Ta30MOBITPSHOI CYMIIIi YTBOPIOIOTBCS TpPH 30HH,
puc.2.1

1. 3oHa geTOHALIWHOT XBUIL, 1}

2. 30Ha nii MPOIYKTiB BUOYXY, F7;

3. 30Ha MOBITPSAHOI yAapHOI XBUI, 73;



Puc. 2.1 3onu xii yrapHOi XBIIIi IpH BUOYXY Ta30IOBITPSHOT CYMIIIi.

3. HOPAAOK BUKOHAHHS PO3PAXYHKIB
3.1 lIpu BuOyXy razonoBiTpsiHOi cyminni

1. BuzHauaemMo 30HY JCTOHAIIMHOI XBWJI 3 MOCTIHHAM 3HAYCHHSIM
HajuIKoBoro THCKy APy = 1700 xlla 1 pagiycoM r| 3a hOpMyJIOI0:

r=175-30, u; 3.1)

ne Q Maca rasy, 1o BUOyxHys (m);

2. BuzHauaeMo 30HY [Iii mNpoAykTiB BHOYXy pajaiycoM 7, 3a
hopmyiioro:

n=17-r, m; (3.2)

3. BuzHauaeMo HaJIMIIKOBHIA THCK B MEXKax 30HU 1, 32 (OPMYIIOHO:

h

r

3
AP2:1300-( j +50 kla; (3.3)



e r - BIACTaHb BiJ CMINEHTPY BHOYXY IO AAHOTO 00’ €KTy, IO
pO3TaIIOBAHMH Y 30Hi.

4. BuzHauaemMo 30HY MOBITPSIHOI yAapHOI XBHII 73 (73 = r). 3HAYEHHS
HaJUTAIIIKOBOT'O TUCKY Y ITiH 30HI BU3HAYAEMO 32 (hopMyIaMHu:

npu <2 AP, = 700 xlla; (3.4)
R WO [T T X7 | S
opu ¥>2 AP, = 22 xlla; (3.5)
RS B Ty lewrolss ’
ne ¥ =0,24- L JIOTTIOMDXKHHH KOe(DiIlieHT (3.6)

h

3.2 lIpn BuOyxy napis 6eH3UHY:

1. Busznauaemo 00’iM pe3epByapa, 3allOBHEHOTO MapaMu OCH3UHY 32
hopmyIioro:

Vnap = VCMH - V6eu3 N (37)

ae V. - 00’eM napy O€H3MHY B €MHOCTI, M
Ve, - 00’ €M EMHOCTI, M
Viens. - 00’eM  Gemsuny B eMHOCTi, (v’), piBHH# €MHOCTI,
MTOMHOXXEHIN Ha BiACOTOK ii 3amOBHEHHS (Vyy. P0sam06n. )-

2. Buznauaemo 00’eM OeH3uHY, KUl TiepeOyBae B MaponoioHOMY
craHi 3a popmyItoro:

Vi, %0
Vﬁeux.nap = - Ms; (3.8)
100
Voap, % - BIICOTKOBMI BMICT O€H3uHy, 10 IepeOyBae B

napornoniOHOMy CTaHi.
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3. Po3paxoByeMo ™acy OeH3WHY gz (M), 1O TepedyBae B
aponoAiOHOMY CTaHi 3a POPMYIIOIO:

Q6en3 = V6en3.nap *pPs (39)
zie p - TyCTHHA mapy 6ensuny, m/m° (p = 0,75 miam’).
4.3a pmiarpamoto, IO HaBeAeHa Ha puc.3.1 BU3HAYAEMO
MaKCHMAaJIbHO MOXIJIMBUN HATHIIKOBUH THCK, Ta pOOUMO BUCHOBKH.

L, m
400 -

L= .___,..-v"“"- L —
500 e -—’___/" LT ;r___'__,..-"f
400 '—/ — JH’,-’,—F’"" #Hfrf;f"
350 /’/Iﬂuﬂa T T T
300 — - T T I
15kMNa_L—" L1 1 - [ | —
— =1 LT
200 L] T L — __...--""""J _.___..--""'"
180 125 kla~"_ LT B |
160 -"'"‘f __.--""30'{“3-"‘"-‘_:-""_#—- LT .-'""f _..--""'"—F'
140 |==——__—t40kNat— — [ | LT
0 e L LT
- L1
100 """ | ]
?O - __'__,..-'-"'"-‘100 Kl'la.---""""_
70
60

>
4 5 6 7 8910121416182025 30 40 50 Q'm

Puc. 3.1 3aiexHicTh HAUTUIIKOBOTO TUCKY Bil MaCH 3pi[UKEHOTO BYTJIEBOAHEBOTO
rasy Ta BiCTaHi 70 00'ekTa npu BUOYXY MapOHOBITPSIHOT CyMilii

%)
(¥4

3.3 IIpu BuOYXy BUOYXOBUX Pe4YOBHH

Hamnuikosuit Tuck (x/la) y paioHi 00’€KkTa i HOro €JIeMEHTIB MpH
BUOYXy BUOYXOBHUX PEUOBHUH (MPOmMuUI, AMOHAT MOWO) PO3PAXOBYETHCS 32
hopmyioro:

AP =390- % xlla; (3.10)
r
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3.4 [Ipukaaau BUKOHAHHSA PO3PaxyHKiB

3agaual. Ilpm TpaHCHOPTYBaHHI €MHOCTI 3 TIPOMAHOM Macolo
QO=1m ma sBiacrami r=r;=130m Big oO'ekra BiTOYBCcSI BHOYX.
BuzHaunTi MakcUManbHAN HAIIAIMTKOBUN TUCK AP (x[la), 0 yTBOPUBCS B
pe3ynbTaTi BUOyXy, Ha KapTy-CXeMy 3aBOJly HAHECTH 30HU PyHHYBaHHSI.
Buxinni nani 1is iHIUBIyanbHOT pOOOTH BHIA€ BUKIIAAY.

Pimenns:

1. BuzHauaemo 30HY AE€TOHAIIIWHOT XBUJI 3 PAALyCOM 7| 1 TOCTIHHIM
3HaYeHHSIM HauUIIKoBoro TUHCKY APy = 1700 x/la 3a popmyioro:

r=175-3/0=17,5-1=17.5 u;

ne Q - maca ra3y, 1o BUOyXHYB (m);

2. BuzHauaeMo 30HY [Iii NpoAyKTiB BHOYXYy pajaiycoM 7, 3a
¢dhopmynoro:

r,=17-r=17-17,5=29,75 m;

3. BuzHauaeMo HaJTMIIKOBHIA THCK B ME&XKaX 30HU 3a (hOpPMYIIO0:

h

AP, = 1300-(
.

3
j + 50 = 1300-0,0024+50=53,17 «lla;

e r - BiACTaHb BiA emileHTpy BHOYXY IO JAHOTO 00 €KTy, IO
pO3TalIOBaHHUM Y 30Hi.

4. Bu3zHadaemo JOMTOMIXKHUH KOe(ilieHT 3a (GOopMYIIOH0:

w=024.-" =024 9 _178

n 17,
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5. BuzHauaemMo 3HAYCHHSI HAIJTUIIKOBOTO THCKY Y 30HI IOBITPSHOI
yAapHOi XBUIII 73 (13 = 1) 3a HOPMYIIONO:

=19,4 xlla;

AP - 700 ~ 700
Y3 (14298 ¥ -1 3-(|1+298-1,78° 1)

6. 3poOHTH BUCHOBKH, BUKOPHCTOBYIOUH JA0AATKH 1 Ta 2.

3agauya 2. Ha cxmagi migmpmemMcTBa TpamuBcsi BHOYX €MHOCTI 3
OensuHoM, 00’eM pesepByapa V., = 1000 M, 3alOBHEHHS €MHOCTI
oeusuHoM Vi,,, = 30%, 3MicT OeH3uHy B maposiit ¢asi, Am = 2%, ryctuHa
o6emsuny p =0,75 min® , Bigctamp nmo 1exy L =200m. Busnauntu
MaKCUMaJIbHUN HATUIIKOBUN THCK, 10 YTBOPUBCS B pe3yJbTaTi BUOYXY.
3pobuTH BUCHOBKHM. BuximHi maHi I IHIUBITyaJIbHOI pOOOTH BHIAE
BHKJIa[ad.

Pimenns:

1. Buznauaemo 00’ eM mapu O¢H3UHY () B pe3epByapi:

1000 100:30% g,

%

V.,=V.-V

nap pe3 bens

2. BuzHauaemo  00’eM  O€H3WHY, SIKH  3HAXOIWUTHCS B
napononiOHOMy CTaHi:

Yo _ Vi A 7002 _

benz 14 M3 5
100 100

ne Am - Bmict O6eH3uHy (%), SIKMH 3HAXOIUTHCA B MaponoAiOHOMY
CTaHI.

3. Po3paxoByemo Macy OeH3uWHY (m), SKHHA 3HAaXOIUThCS B
napononiOHOMy CTaHi:
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Q. =V'.p=14-0,75=10,5 m;

bens
zie p - ryctuHa 6ensuny, 0,75 m/w’.

4. 3a rpadikom (puc. 3.1) 3a 3naueHHsIM L =200m 1 Qg.s = 10,5 m
BuzHadaeMo AP =43 klla.

5.1lpu BuOYXy BuUNApiB OCH3WHY HAIJIHUINKOBUH THCK y (pOHTI
ynapHoi xsuii AP B palioHi nexy mMoxxe craHoBUTH 43 xlla. bynisns nexy
OTpUMYE CepenHi pyiHyBaHHs. [IpamiBHUKA MOXYTh OTPHUMAaTH JIETKI Ta
CepeHi YpakeHHS.

3amaua 3. BuzHaunTty MakCHUMajabHO MOXKIMBUN HATMITKOBUN THUCK
B paiioHi 1eXy, K0 Ha BijacTaHi R = 250 u BiJl HOTO 3HAXOAUTKCS CKIIA,
ne 30epiraetbes Q = 100 m BuOyXOBUX pedoBUH. BuximHi maHi ans
IHIUBITyaIbHOI POOOTH BHIa€ BUKIIAIaY.

Pimenns:

1. Po3paxoByeMO MaKCUMaJbHO MOXJIMBUM HAJUIMIIKOBUM THUCK B
paiioHi mexy 3a GOopMYyIIOI0:

3
aP=390. | 2% _399. 100" _31 7,
r 250

2. Ilpu Bubyxy 100 m BHOYXOBHUX PEUOBHH HAMJHUIIKOBHH THCK Y
(dhpoHTi yaapHoi xBuiai AP B palioHi nexy Moxke cranoButu 31 xlla.
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6. 1IOJJATKHA
Honarox 1
Hapmipuwuii Tuck (AP, klla), o BiANOBiga€ CTyNeHAM PyiiHyBaHHS
06’ excr PyiinyBaHHs
nosHe | cuibHe | cepenne | cmabke
ByaiBJi sxuui
Lernosi 6araTonoBepxoBi 30...40 | 20...30 | 10...20 | 8...10
LernoBi MayonoBepxoBi 35...45 | 25...35 | 15...25 | 8...15
Hepenr’sHi 20...30 | 12...20 | 8...12 6...8
ByaiBJji npomuciosi
3 BaKKUM METajeBUM abo
3113006 TOHHUM KapKacoM 60...100 | 50...60 | 40...50 | 20...40
3 JIETKUM METaJICBUM KapKacoM
abo 0e3 kapkacHi 60...80 | 40...50 | 30...50 | 20...30
IIpomucaoBi 00’ €kTH
TEC 25...40 | 20...25 | 15...20 | 10...15
KorenpHi 35...45 | 25...35 | 15...25 | 10...15
TpyGonpoBoan Ha3eMHi 20 50 130 -
TpyOomnpoBou Ha ecTakazax 20...30 | 30...40 | 40...50 -
TpancdopmaTopHi migcTanmii 100 40...60 | 20...40 | 10...20
JIETT 120...200( 80...120 | 50...70 | 20...40
Bomonanipai Bexi 70 40...60 | 20...40 | 10...20
Pe3epByapu

Cranesi Ha3eMHI 90 80 55 35
T"asrompnepu, emkocti 3 [IMP Ta
XIMIYHUMH PEUOBHHAMU 40 35 25 20
YacTkoBo 3aryuOIeHi s
HaQTOMPOIYKTIB 100 75 40 20
ITin3emHi 200 150 75 40
Mertanesi Ta 3aiz00eTonHi MocTH |250...300]200...300|150...200|100...150
3ami3HuYHI KOl 400 250 175 125
TemnoBo3u Baroro 70 50 m. 90 70 50 40
Iucrepuu 80 70 50 30
Barounu minsHOMETaIEB] 150 90 60 30
Baronu ToBapHi JepeB’sHi 40 35 30 15
ABTOMAITMHA BaHTaXH1 70 50 35 10
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Honatok 2

3ajiesKHiCTh CTyNeHs1 HeraTHBHOIO BILUIMBY Bifl Beinuunu APy, klla

CTyneHb HETATHBHOI'O BIUTHBY Beaumna
AP(b, klla
Jlnst moauHM 6e3neYHO <10
Jlerke ypaxeHHst (3a0UTi MiCIlsl, BABUXH, THMYACOBA BTpaTa
CIIyXy, 3arajbHa KOHTY31s 20...40
Cepenne ypakeHHS (KOHTY31s1 TOJIOBHOTO MO3KY, YITKOKEHHS
OpraHiB CIyXy, pO3pHBH OapabaHHUX MEPETHHOK, KPOBOTEUA 3
HOCa Ta BYX 40...60
CuiibHE ypaKeHHS (CHITbHA KOHTY31sl BChOTO OpPTaHi3My,
BTpaTa CBIJJOMOCTI, IEPEIIOMH KiHITIBOK, YIITKOKEHHS
BHYTPILIIHIX OpraHiB 60...100
[opir cMepTEeNbHOTO YpaKEHHS 100
Jletanpanit Buxin y 50% Bunaaxis 250...300
0e3yMOBHA CMEPTEIbHE YPaKEHHS >300
Jonatoxk 3
Buxiaui gani 1us pimeHns 3agaq
3anaui 3agaua Ne2
Ne Nel u Ne3 B Ne
Bap Q) r, Vpe3, V62H3, A m, P Oens, L) Bap
m M M Y Yo 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.
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IIponoB:xeHHs foaaTKa 3

No N31a 3 3anana N2 No
Bap Q) r, Vpes, Véens, A4 m, Poéens, L, Bap
m M M % %0 m/m’ M
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.




