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JIMTEPATYPA:

1. ®enepanpubiii 3akoH Poccutickoit denepanuu ot 10.07.2012 Nol123-D3
«TexHuyeckuil periaMeHT 0 TpeOOBaAHUSX MOXKAPHOU OE30MACHOCTH.

2. llpuka3 MuHucTepcTBa TpyAa M COIMAIBLHOM 3ammuThl Poccuiickoi
®enepanuu ot 11.12.2020 Ne881H «OO0 yTBEep)ACHUM MPaBUJI 10 OXPaHE TPyIa
B TTO/IPA3/ICIICHUSAX TIO’KAPHOW OXPAHBD.

3. IIpukaz MYC Poccun ot 16.09.2024 Ne 777 «O06 yrBepxaeann boeBoro
ycTaBa TMOJPA3JEICHUN  IMOKapHOW  OXpaHbI, OMNPEICISAIONIETO  MOPSIOK
OpraHW3alliy TYIICHHS TI0KAapPOB M MPOBEACHUS aBAPUITHO-CTIACATEIBHBIX Pad0Ty.

4. IToxapnast taktuka. Kuura 1. OcnoBbel. B.B. TepOueB ExarepunOypr.
Uz narensctBo «Kamany, 2020.

5. [loxapnas taktuka. Kuura 3. Pacuér mapameTpoB TyIIEHHUS MOXKapoOB.
B.B. Tepones Exatepun0Oypr. M3narensctBo «Kanany, 2020.

6. [Toxapnas taktuka. Kaura 2.CnpaBounuk pykooautens. B.B. Tepouen
Exarepun0Oypr. U3narensctBo «Kanmany, 2021.

7. [Toxaporymenue. CnpaBounuk. Tepeones B.B., Cmupnos B.B., Cemenon
A 1O. ExarepunOypr. U3narensctBo «Kamany, 2012.

NEPBLI YUYEBHBIA BOIIPOC: Ilpumepnl pemieHus 3agad 1o
OonpeacjaJcHul0 OCHOBHBIX TCOMETPHUICCKHUX ITAPaAMETPOB Iozkapa

3apaua Nel.

[Toxxap mpowusomien B aJAMUHUCTPATUBHOM 3JaHMM pa3MEpoOM B IUIaHE
18%x36 M (puc. 1). IloxkapHas Harpy3ka OJHOpPOJHAs U pa3MelleHa PaBHOMEPHO
110 BCEH IIOIIAIN ITOMEIIICHUS.

Tpebyercs:

- OIIPEIETUTH FeOMETPUUECKHE MTapaMeTphI TTokapa (ILIOMIAIb MoXkKapa — Sn,
nepuMeTp noxapa — En | ppont noxapa —Pn) ma 10-i — (t1) 1 15-0i1 — (t2) MHUHYTax
pa3BUTHS MOXKapa;

- BBINIOJIHUTD, UCHOJIBb3Yys yciioBHbIe 00o3HaueHust (IIpunoxenue 1) cxemy
pa3BUTHS MOXKapa BO BPEMEHH.

hol
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M M
Puc. 1. IInan nomenieHusi ¢ MECTOM BO3HUKHOBEHUS MOXKapa
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Pewenue:

1. OnpenenseM ocHoBHbIE napameTpsl noxkapa (Sn, Pu Pu) ga 10-it MunyTe
€ro pa3BUTHSI.

1.1. OnpenensieM myTh, TPOMICHHBIN OTHEM (PACCTOSIHUE) 32 BPEMS Pa3BUTHUS
noxapa b1 =10 vy

L' =0,5V, t, =0,5110 =5 (M),

rne Vs =lv/MmH. — nMHeiHas CKOpPOCTb pAcIpPOCTPAHEHUS TOPEHHMS
(cripaBoYHO).

1.2. OnpenensieM hopmy IJI0MIAIN TTOXKAPA.

Ha cxemy, BBINONTHEHHYIO B MaciiTade, HAHOCUM MyTb, MPONIEHHBIH OTHEM
3a Bpems paBHoe 10 muH. ['OopeHME HE NOCTUTHET CTEH 3[1aHHWs, CIECAO0BATEIBHO,
noxxap Oy/eT UMeTh KPYroByio popMmy pa3Butus (puc. 2).

18 _.Ell'l'l Ell'l'l J.E

M M
Puc. 2. Cxema pa3Butus noxkapa Ha 10-it MmunyTe.
1.3. Onpenensiem miomans mnoxapa:

Sl = (11%)? =x {0,5 -V, t,)* =3,14 (0,5 110)* =78,5 (M)

1.4. OnpenensieM nepuMeTp noxapa:
10 _ 10 _ _
P, =2 L, =2314'5 _31’4(M).

1.5. Onpenensiem GppoHT moxKapa:
@ =P =2 7 LY =2 314 5 =314 (m).

2. OnpesiensieM ocHoBHBIE TapameTpsl oxkapa (Su, Pu Pu) ga 15-i MunyTe
€ro pa3BUTHA.

2.1. OnpenensieM NyTh, TPOUICHHBIN OTHEM (PACCTOSIHUE) 32 BPEMSI Pa3BUTHS
noxapa t2 “1oyyn.:

LY =05V, 10+V, «(t, - 10) =0,5 1 -10+1 -(15- 10) =10 ()

2.2. Onpenensem (popMy IUIONIAAN TTOXKAPA.

Ha cxemy, BBINONHEHHYIO B MaciiTade, HAHOCUM IyThb, POMIEHHBIN OTHEM
3a Bpems paBHOe 15 muH. Ha 15 MuHyTE OrOHb JOCTUTHET CTEH 3/IaHMUSI.

N3 xpyroBo#t popMbl pazBUTHS TIOKAP MEPEHIET B MPIMOYTOIBHYIO (hopmy.
["openue OyaeT pacnpoCTpaHATLCS B IBYX HampaBieHusx (puc. 3).
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M M
Puc 3. Cxema pa3Burtus noxkapa Ha 15-it MunyTe

2.3. OnpenendeM IIom@aap noxapa:
SL> =(10 +10) 18 =360 (M2).

2.4. OnpenenseM MepuMeTp moxapa:
P> =(10+10) +18 + (10 +10) +18 =76 (M)
2.5. OnpenenseM PpoHT moxkapa:
@ =18+18 =36 (m).

Omeem:

— Ha momeHT Bpemenn U =10mum. dopma momamm moxapa Kpyrosas,

10 _ 10 _
Sy =78.,52 P, =314

oML TOXKapaSn , TIEpUMETp ToXKapa ' m M, (GpPOHT moXkapa

10 _
@®, =3L4;.
— Ha MOMeHT Bpemenu 2 “1ovun. hopma miomanu noxapa npsAMoyrosbHas,
15 _ 15 15
nomanp noxkapaSe — 390 M2 mepumerp moxkapaPr =76M, GppoHT moxkapa P =36y,
3anaua Ne2.

[Toxxap mpou3omen B MNOMEIIEHUH TOProOBOrO IEHTpAa pa3MepoM B IUIaHE
20%40 m (puc. 1). IToxxapHast Harpy3ka OAHOPOJHAS U pa3MellleHa PABHOMEPHO IO
IJIOIIA/IA TIOMEILICHHUS.

JIuHeltHas CKOPOCTH PACTIPOCTPAHEHHS T0XKAPA — Y4 —LM/MUH.
TpeOyercs:
— ONpeNeNNTh TEOMETPUYECKHE INapameTpsl moxkapa (Iomams — own,

nepumetp —Pnu hporT noxapa —Pn). ma 12-if — (1) y 20-0if —(t2) MHHYTax;
— BBITNIOJHUTh, HWCTONB3Yys ycioBHbIe o0Oo3HaueHus (I[Ipumoxenue 1)
CXEMYPa3BUTHS TTOKapa BO BPEMEHHU.
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Puc. 1. [Inan moMmenieHrs ¢ MECTOM BOBHUKHOBEHMS M1OXKApA.

Pewenue:

1. OnpenensieM ocHoBHBIE mapameTpsl moxkapa (Su, Pa Pu) ga 12-# MunyTe
€ro Pa3BUTHUS:

1.1. OnpenensieM myTh, TPOUICHHBIN OTHEM (PACCTOSIHUE) 32 BPEMS Pa3BUTHUS
noxapa 1 =12 vy

L2 =0,5-V, 10+V, -(t, - 10) =0,5 112 +1 (12~ 10) =7 (M),

1.2. Ha cxemy, BBIIIOJIHEHHYIO B MacIiTabe, HAHOCUM MyTbh, MPOIJACHHBIN

OTHEM 3a BpeMsl paBHOE 12 MHUH.
PasButue mokapa nMpouCXoaUT B TPEX HAMpaBICHUsAX (puc. 2).

oM
™
—.l‘—:r'
Cim
-
M

Puc. 2. Cxema pa3BuTus noxkapa Ha 12-it MuHyTe
1.3. Onpenensiem mioniaap noxapa.
[Tnomane mokapa MMEET CIOXKHYI0 (OpMYy pa3BUTHS, KOTOPYIO MOXKHO
Pa3JIOKUTh HA YEThIPE dJICMEHTapHbIC reomMeTpuieckue Guryps (puc. 3).

12
TTnomanp moxapa — Sn onpeensercs Kak CyMMa IUIOMaieil 3l1eMeHTapHbIX
reOMETPUYECKUX Uryp:

Sl =S, +S, +S, +S, =20+ 28+ 3846+ 35 =12146= 1215 (M)

re S1 =5 4 =20 (32):
S, =47 =28 (y2):
S, :i 7t -(L12)2 =0,25 314 -7 =38,46

(M%),

S, =L'? 5=7.5=35 (M2).
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Puc. 3. CoctaBHbIe YacTH IUIOMIAIN TTOXKapa

1.4. OnpenensieM nepuMeTp noxapa.

JUisg ompeneneHusl MepuMeTpa IMoXkapa Ha CXEME pPa3BUTHS Ioxkapa i
Bpemerr 1 =12yun. BRIGepeM Touky orcuera (B). Jamee, ciemys MO 4YacoBOif
CTpEJIKE, CYMMHUPYEM OTPE3KH BHEIIHEH rpaHUIlbl IJI0IIAIU Tokapa (puc. 4 «0»).
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Puc. 4. Onpenenenne nepumeTpa moxapa.

. . 1 . .
P} :(5+Lllf)+4+z 2 g Ly +5+(LY +4)

PP =(5+7)+4+1 23147 +5+(7+4) =4299 = 43
4 (M).

1.5. Onpenensiem GppoHT moxapa.
Pa3BuTre moxkapa TPOUCXOAUT B Tpex HampaieHusx. CiaemnoBaTenbHO,
JUTHHA (PpOoHTA ToKapa OyJeT CKIAAbIBAThCS U3 TPEX OTPE3KOB (PHC. D «O»).
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Puc. 5. Onpenenenne GppoHTa moxapa.
@ =4+ L m745=4+05314745=1999= 20
4 ().

2. OnpenenseM ocHoBHBIE napamerps! moxkapa (Su, Pu Pu) ga 20-if MunyTe
€ro pa3BUTHSL.

2.1. OnpenensieM NyTh, TPOUICHHBIN OrHEM (PACCTOSIHUE) 32 BpEeMsI Pa3BUTHUSA
noxapa 2 =20 vy

L =05V, 10+V, (t,-10) =0,5 110 +1+(20- 10) =15 (yy).

2.2. Ha cxemy, BBIIIOJIHEHHYIO B MacuTabe, HAHOCUM IyTh, HNPONUECHHBIN
oruem 3a Bpems paBHoe 20 MuH. B ceBepHOM HanpaBnenuu, Ha 20-ii MUHYTE, OTOHb
JOCTUTHET CTE€H 3/aHMsl, MPOU30MIeT H3MEHEHHE (OPMBI IUIOLIAAM IOXKapa.
Pa3zButne moxkapa OyneT mpoucxoauTh B OogHOM (1) BOCTOUYHOM HaIpaBiICHHUH,
(dbopma 101U MoXKapa — MPSAMOYToJibHas (puc. 6).
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Puc.6. Cxema pa3utus noxxkapa Ha 20-it MUHyTe

2.3. Onpenensem miIoma b noxapa.

[Tnomane moxkapa uMeeT IPSIMOYTOJIEHYIO (hOPMY pa3BUTHSL.
$2 =(15+4) -a =(15+4) -20 =380 2)

2.4. OnpenensgeM MepuMeTp noxapa:

P2 =2 ((15+4)+20) =78 (M).

2.5. Onpenensem GpoHT MoxKapa.

PazButne Imoxapa nmpoucxoauT B OAHOM HaIIPaBJICHHUH, 110 HIMPUHE 3AaHN.
@2 =a =20 (M)



Omeem:

— Ha MoMeHT Bpemenn ' =12yum. dopma miomamm moxapa croxHas,
oAb r10>r<apa"5’1[2 =121.5\2 nmepumerp no;KapaPln2 =43y, ¢pont moxapa
@’ =20

— 1a MomeHT Bpemern 2 =20 vun. hopma mmomany moxapa npsAMOyToNIbHAs,

20 _
mtomaas noxkapaSn —380 32 mepumerp moxkapa Pn

— 20 _
=78 m, ppont moxxapa P =20y,

3agauya Ne3.

[Toxxap mpowm3o1ien B 1ieXe Mpou3BoIcTBa haHepsl (puc. 1).

[ToskapHast Harpy3kKa OJHOpPOJHAs M pa3MellleHa PaBHOMEPHO IO TUIOIIAaI!
TTOMECIIICHMS.

Tpebyercs:

— OTpEJIEINTh FeOMETPHUECKHE TTapaMeTPhl okapa (IIOmah IoxKapa — Sn

, TIepUMeTp Toxkapa —En, ¢pont noxapa —Pu). ma 15-i — )y 17-0it —(t2)
MUHYyTaX pa3BUTHUS NI0KApPa;
— BBIIIOJIHUTB, HCIIONIb3Ysl YcJoBHbIe 00o3HaueHus (IIpunoxenue 1)

CXCMYpa3BUTHA I10JKapa BO BPCMCHHU.
C
10w 3{{%5
0 K

2w

K

10m

151 181 | 15w

Puc. 1. IInan uexa ¢ MecToM BOZBHUKHOBEHHUS MOXKapa

Pewenue:
1. Onpenensiem ocHoBHBIE apamerps noxapa (Su, Pu P
€ro pa3BUTHSIL.

1.1. Onpenensiem myTh, TPOUICHHBIN OTHEM (PacCTOSHUE) 32 BpEMS Pa3BUTHSA

n) Ha 15-i MuHyTe

noxapa 1 =15 vy
L =0,5-V, 10+V,_ «(t, - 10) =0,5 1,5 10+1,5 -(15- 10) =15(n),

rge Va =15

(cripaBo4HO).

1.2. OnpenensieM hopmy IIIOMIATN TTOKAPA.

Ha cxemy, BBINONHEHHYIO B MaciiTade, HAHOCUM IMYyTb, IPONIEHHBIN OTHEM
3a Bpems paBHoe 15 muH. (puc. 2). B 3amagnom u BOCTOYHOM HarpaBiieHuHu Ha 15-
A MHUHYTE OIOHb JIOCTUTHET CTE€H LEHTPAJIbHOTO IIOMEIUEHUS, IPOU30UIET
u3MeHeHue (GopMbI IIIOLIAAN MOXKapa ¢ YII0BON Ha MPSMOYTOJIbHYIO.

8

M/MUH. — JHMHEWHass CKOPOCTh pPacHpOCTPaHEHUs TOPEHUs



Pa3Butne nmoxkapa OyaeT mporuCXOaUTh B TPEX HAIIPABICHUSX

1 — gepe3 aBepHoit mpoem (/IB-1) B 1eBoe momernieHue (3aman);

2 — K IPOTHUBOIIOJIOKHOM CTEHE OT MeCTa BO3HUKHOBEHUS TIOXkKapa (ceBep):
3 — uepes npaBblii 1BepHOU npoeM (/IB-2) B mpaBoe nmomMernieHue (BOCTOK).

5: 5, 3 :: E

——— Ho* R
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H
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T l Ho

L 1
| C
15w _ 18w " | 15w

Puc. 2. Cxema pa3Butus noxapa Ha 15-it MunyTe
B I[€X€ MO MPOU3BOACTBY (paHepbl
1.2.1. Onpenensiem GopMy IUIOIIAIN TTOXkKapa B IIEHTPATLHOM ITOMEIIICHHH.
dopma 1IoIAI1 MoXkKapa B HEHTPATbHOM IMOMEIICHUH IPSIMOYTOJIbHAs.
1.2.2. Onpenensiem ¢popMy TUIONIAAN MOXKApA B IEBOM MTOMEIICHHH.
JleBblIil ABEpHOM MTpoeM HaxoAuTcs B (pakTudecKol miom@aaun noxapa. [lyrts,
IIPOMACHHBIN OTHEM Y€pe3 JIEBBIM IBEPHOU MPOEM:
L =Ly - L, =15-10 =5 (m),

e Tas-1— paccTosHue OT Ouara mokapa 10 IeHTpa JIeBOT0 JBEPHOTO POeMa
(o BepTUKAJIN).

dopMa II01A U TOKapa B JIEBOM IMOMELIEHUH TOJIYKPYTrOBasl.

1.2.3. Onpegensiem popMy IUIOLIaAH MOXKAPA B MPABOM MTOMEIICHUH.

Ha 15-i1 munyTe pa3sBUTHS NOKapa OrOHb TOJBKO MOJOMAET K IMPABOMY
JIBEPHOMY MIPOEMY, HE TIepeceKas ero (IBepHOUN MpoeM HaxOIUTCS B MPUPAIICHHON
IJIOIIA/IN T10Kapa).

Ly =Ly, =15 (M),

B npaBoM nomenieHnuu ropeHusi HeT.

1.3. Onpenensiem miomaas moxapa.

[Tnomaae moxkapa uMeeT CI0XkHYI0 popmy pazBuTus (puc. 3), COCTOSIIYIO U3
JIBYX 3JIEMEHTAPHBIX T€OMETPUUECKUX PUTYD:

S> =S, +S, =39,3+270 =3093(3p2),

re S1 =05 (L) =0,5 3,14 5% =393 (2.

S, =18 ‘L =18 15 =270 (M2).

1.4. Onpenensiem nepuMeTp moxkapa.

st onpenenenust nepumerpa Ha puc. 1.12 BeiOepem Touky otcyeta (C),
Jlajee MO0 4acOBOW CTPEJIKE CYMMHMPYEM OTPE3KM BHEIIHEH TpaHULbl IUIOIIAIN
noskapa:

P;} =18 +(L

-1 - LD+ P +18+15

9



P =18+ (10- 5)+314 5+18+15 =717 (n),

1.5. OnpenensieM GpoHT MmoKapa:
O =, +®, =n L™ ' +18 =314 5+18 =337 (y1),

2. Onpenensem ocHoHbIE apamerps! oxkapa (S, P Pn) ga 17-if MunyTe
€ro pa3BUTHSL.

2.1. OnpenensieM MyTh, IPOUICHHBIN OTHEM (PACCTOSIHHE) 32 BPEMSI Pa3BUTHS
noxapa 2 =17 vum.:

LY =0,5V, 10+V, «(t, - 10) =0,5 1,5 10 +1,5 (17 - 10) =18 (yy),

2.2. OnpenenseM (popMy IIIOMIAAN MTOXKAPA.

Ha cxemy, BBINOJHEHHYIO B MaciiiTabe, HAHOCUM MYTb, MPONUJECHHBIN OTHEM
3a Bpemsi paBHoe 17 wmuH. Pa3BuTue mnokapa OyneT MNPOUCXOAWTh B TpeX
noMenieHusx (puc. 3):

1.1; . 5_. L,:l 2 1 |:I
5 ; 3%'3 E
' H B K

L,:l.li
o - .:

15 lem " | 15

2w

Bl

Puc. 3. Cxema pazButus noxapa Ha 17-ii MUHyTE
2.2.1. Onpenensiem dopmy IJIOMAAN MOXKapa B IEHTPATLHOM MOMENIEHUN
1exa rno mpou3BOACTBY (paHepsl.
B nentpansHOM nomMeneHnu (popma miomaay noxapa npsiMoyrojibHasl.
2.2.2. OnpenenseM ¢HopMy IUTOIMIAIN MTOXKapa B JICBOM TOMEIIEHHUH.
[IyTh, NpOMAEHHBIA OTHEM Y€PE3 JIEBBIN IBEPHOM MPOEM:
Ly =L - L, , =18-10 =8 (m1).

dopMa II0IA U TI0Kapa B JIEBOM IIOMEILIEHUU NOJIyKPYTOBasl.
2.2.3. OnpenensieM ¢popmy IUIOLIAAN MOXKapa B IPABOM MOMELIEHUU.
IlyTh, MpOMAEHHBI OTHEM 4Yepe3 NpPaBbld JABEPHOM IPOEM, C YYETOM Er0
HAXOKJEHUS B MIPUPAILEHHOHN TUIOLIAAN MMoXKapa
B-2 __y17 — —
L% % =LY - Ly, =18- 15 =3 (m).

I n

dopma oAy moxapa B IpaBoM ITOMELIEHUH ITOJTyKPYTOBasl.

2.3. Onpenensgem maonaap noxapa.

[Tnomaak moxapa uMmeeT cloxHyto hopmy pazButus (puc. 1.13), cocTosiryro
U3 TPEX JIEMEHTAPHBIX TEOMETPUICCKUX PUTYP:

S7 =S, +S, +S, =100,5+324 +14,1 =438,6 (M),

e S1 =05 % (L2 1?2 =05 3,14 -8 =100,5(p2);

10



S, =18 L =18 18 =324 (2).

S, =05 (L *)* =0,5 3,14 3° =141 (32)

2.4. OnpenenseM NeEpUMETP MOKaApa.

Jlns onipenieneHus nepuMeTpa noxapa Ha puc. 3 BeioepeM Touky orcueta (C),
Jajee Mo YacOBOW CTPEJIKE CYMMHPYEM OTPE3KH BHENTHEH TPaHUIIbl IUIOIIAIN
nokapa:

P =18+ (L, - L H+x L' +18+
(L - (g o + LAY ) +30 L2 + (L

rac LF'-B'Z— PaCCTOAHUC OT O4dara IIoXKapa A0 OCHTpa IIPpaBOI0 ABCPHOIO

npoemMa
(10 BEpTUKAIIN).
P,/ =18+(10- 8) +314 8+18+(18- (14+3)) +314 3+(14- 3) =845 ()

AB- 2
as-2 " Ll‘l )

2.5. Onpenensem ppoHT moxkapa:

O =@, +®, + @, = L™ ' +18+m L2*
17 _ —

@D =314 -8+18+ 314 -3 =52,5 (M)

Omeem:
— 15 _
— Ha MOMEHT BpeMeHH =15 \yn. mromans HO)i(ElpaSﬂ _309’3M2, MIEpUMET]
15 __ 15
noxapa Py =717 M, (OpOHT H0>Kapaq’n =33,7 M;

_ 17 __
— Ha MOMeHT BpeMerH 2 17 muH. momazae noxkapaSa =438.602 mepumerp

17 17 _
noxxapa Pn —845y, dhponTt moxapaPa =525y,

11



BTOPOI YUYEBHBIN BOIIPOC: Pemenne 3ama4y mo pacuyéry CHi
U CPeICTB, NIl TYHICHUS MOKAPOB TBEPABIX TOPHOYUX MATEPUATIOB BOAOM

3agaua Nel.

OnpenenuTe HaAmoOp Ha HACOCE, €CIM PACCTOSHHE OT MeCTa IoXapa
no BoaoucrtouHuka 230M, moabém wmectHOcTH 10M, pykaBa INpPOPE3UHEHHBIE
IAaMeTpoM 77M, Ha TylIIEHHE MNOAaHbl 2 cTBojia «b», MakCHMMalbHBIA TMOIBEM
CTBOJIOB COCTABIISIET M.

Pewenue:

Np=1,2 - (L+Zm)/20=1,2 - (230 + 10)/20 =14,4 = 15 pyxaBoB

Ho=Np-S-Q2+Zm+Zctr+Hp=15-0,8+10+8+50=80m

3agaua Ne2.

[Toxap BO3HMK B cepeiMHE MPOJAO0JIBLHON CTEHBI B JepeB0O0OpadaThIBAIOIIEM
nexe pasmepom 50x30m Vi = 1,2m/mMuH. Bpemsi cBOOOJHOTO pa3BUTHA MOXKapa
TCB = 15MMH, TyIIIEHHE MPOU3BOJIUTCS PYYHBIMU CTBOJaMU. ONpeaeuTh IO b
MoKapa U IIOoIA/lb TYIICHUS.

Pewenue:

L=5-Va+Vn-mr=5-12+1,2-5=12m

tr =1-10 = 15-10 = SmuH.

St = (1/2) tR2 =226 M2

St= (0,5 -7 -h) (2R -h)=149m2

R — panguyc noxapa

h=>5m

OtBet: S =226M2 ST = 149,15Mm2

3agaua Ne3.

[Toxxap BO3HHK B yIily ckjiajaa Oymaru B pysioHax. Pasmeps! ckinama 24x12 m.
OnpenenuTs MIOMIAIb MOXKapa, MEPUMETp Mokapa u (pPOHTA TIOKapa, €CITU BpeMs
cBOOOHOTO pa3BuThs Moxkapa 14 munHyT. JIMHEHAs CKOPOCTHh PaCTIPOCTPAHECHUS
ropenus 0,3 m/mMun. Hauepture cxemy.

Pewenue:

L=5-Vai+Vn-12=5-03+03-4=15+12=27m

St = (nR2) /4 = 5,7m2

Pn=(nL)/2+2-L=(3,14-2,7)/2+2 - 2,7=9,6m

O®n = (nlL) /2 =4,2m

3agaua Ne4.

Onpenenuth BpeMs padboThl oaHOrO cTBONa «b» or AIL[-5-40(43114)-20ABP
MOJIAaHHOTO Ha 2 pyKaBa JuaMeTpoM 51 MM. 6€3 yCTaHOBKH Ha BOJOMCTOYHHK.

Pemenne:

padb = VII- NpVp/Ner qcr 60 = 5000- 2-40/1-3,7-60=
=4920/222 =22,1 munyTa
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3agaua Neb.

Onpenenuth konuuectBo All-5-40(43114)-20ABP  miis moaBo3a  BOJBI
K MECTY I0)Kapa, €CITU PaCCTOSIHUE IO BOAOMCTOYHUKOB 5 KM, Ha TyIICHUE TTOaHbI
2 ctBona «b». 3amonHenue aBrommcTepH mpomsBoautcs ot All-5-40(43114)-
20ABP. Haueptuts cxemy moaso3a Boasl. Ckopocts 40 km/4ac.

Pemenne:

tcn =(L-60)/Vasmxk = (5-60)/40 = 7,5 muH.

t3amp = Vi /Qu = 5000 / (0,8-:2400)= 2,6 MuH.

tpacx = Vir/ (Nct - q - 60) = 5000/ (2 - 3,7 - 60) = 11,2 muH.

NAIIl = (2° tcn + 13amp) / tpacx + 1 =(2- 7,5+2,6) / 11,2 +1 =3 AI]

3amxaua Neb.

OnpenenuTs KOJIMYECTBO PYKAaBOB M BO3MOXKHOCTH 3allyCcKa OJHOTO
THPO3JICBATOPA, €CIIU PacCTOSIHUE OT BojorcTouHuka 10 Al[-5-40(43114)-20ABP
— 80m. Haueptuts cxemy.

Pewenue:

Np = (1,2:L)/20 = (1,2:80)/20 = 4,8 = 5 pykaBoB, IPUHUMAEM S5 PYKaBOB
10 I'-600 u 5 ot I'-600

Veuer.=Np - Vp - K=10-90 - 2 =1800x

Vi =5000x> Vcucr. = 18001

Boapbl 1ocTaTouHO 1114 3aIMycKa ruIpo3JI€BATOPHON CUCTEMBI.

3agaua Ne/.

[Toxap npownsomien B HeHTpe noMmemenus pazmepom 24x100m, B TOpLEBBIX
CTeHaX uMeITcsd npoeMbl. CKOPOCTh pacnpoCTpaHEHHUs TMo)Kapa COCTaBISET
1,5 m/MuH., TpeOyemasi UHTEHCUBHOCTb Noj1auu Boabl 0,15 11/cM2.

Bpems oT Hauana moxapa 10 cooOLIeHHs] COCTaBUIO 6 MUH., BpeMs cOopa
¥ BbIe3] - 1,5 MMH., BpeMs pa3BepThIBaHUS CHJI U CpeACTB — 6 MuH. PaccrosiHue
OT MOXAapHOW YacTu OO0 MecTa nokapa 4,5 KM, CpemHssli CKOPOCTb JIBH>KECHHS
MOKapHOTO aBTOMOOUIIS 35 KM/Jac.

Onpenenuth MoWAAb MOXapa, IUIOU[aAb TYIIEHUS U TpeOyeMbli pacxo
BOJbI K MOMEHTY BBEJCHHS MIEPBOTO CTBOJA. TyIIEHWE OCYIIECTBIISIETCS PYYHBIMU
CTBOJIAMH.

Pewenue:

1) Onpegensiem Bpemsi CBOOOAHOTO pa3BUTHS MOKapa

TCB=/JC+CB+CJI+EP

CJI=L *60/ VCJI =4,5%60 / 35=7,7mun

CB = 6+1,5+7,7+6=21,2mun

2) OnpenernsieM yTh, IPOIeHHBIN orHeM, T.K. CB 10 muH.
L=5VJ+VJ*2
2=CB-10=21,2-10=11,2
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L=5*15+15*112=243

SIT=A*B =24 * 48,6 =1166,4 m2

ST =2 ah =2%*24%5=240 m2

rae h rimyOuHa TyieHust pydHbIM CTBOJIOM h=5
QTP = ST * ITP = 240*0,15 =36 (1/c)

3apaua Ne8.

Onpenenutb BpeMst paboThl 0JHOTO cTBOMA «A» oT ALL-5-40(43114)-20ABP
MOJIAHHOTO Ha 2 pyKaBa IMaMeTpoM 66MM 0€3 yCTaHOBKU Ha BOJOWCTOYHHUK.

Pewenue:

tpadb = (VII- NpVp)/(Nct qcr -60) = (5000- 2x70)/(1-7,4-60)=
=4860/444 = 10,9 MuHyT.

3amaya Ne9.

Onpenenuts Tpedyemoe kommuecTBo All-2,1-40 nys moaBo3a BOJBI K MECTY
noxkapa oT BOJOMCTOUYHHMKA, HAXOASIIIErocsa Ha paccTosiHuu 2kM. OT MecTa mosxapa.
Tpebyembliil pacxoa sl JOKaIU3alMKU Moxkapa cocrapisieT 12,81/c. 3anpaBka Al
U3 BOJIOMCTOYHHMKA OCYILECTBIISIETCS MOTONOMION ¢ mojadeil Hacoca 6001/MuH.
CpenHssi CKOpOCTh JBWKEHHS TOXKapHOTO aBToMoOmis 35km/gac. Hamop Ha
ctBoJie 40M.

tcn=Lx60/v agsmk =2 x 60/35=23,42 muna

T 3an = Vet / Q Hacoca = 2100 / 600 = 3,5 muH

T pacx = Vet / Q npu6. mogaun x 60 =2100/ 12,8 x 60 = 2,73 muH.

NAL=[(2tcn+t3am)/tpacx |+ 1=[(2x3,42+3,5)/2,73]+1=4,78 =
=5 ALl

3amaua NelO.

OnpenenuTh TpeneabHOEC PACcCTOSHHE TpH Togade oxHoro creoja PC-70
¢ Hacagku 19 mMm. m aByx ctBojioB PC-50 ¢ Hacagku 13 Mm.mo ojHOM
MarvucTpajgbHOM JIMHUHU, €CJIA HANOp y ¢TBOJIA 40 M. MAKCUMAJIBHBIA MOBEM 22 M.,
BBICOTA MOIbEMA MECTHOCTH COCTaBISIET 11 M.

Hcnonp3yrorcs npope3uHeHHble pykaBa /7 MM. MakKCUMallbHBIA HAmop
Ha Hacoce [TA 100 m.

Pewenue:

Lnpenensnas = Ha-(Hap+-Zm+-Zct.)/SQ*20

Hu — Mexannueckuii Harop Ha Hacoce = 100m;

Hcer. — Hanop y ctBona = 40 m.;

S - compotuBieHus pykaBa 77 (mpope3umHeHHOro) mo cmpaBouHuky PTII
coctaBisteT 0.015;

Hup — nanop y pa3zserBnenust = Her.+10M. = 40M.+10M. = 50m;

Zm - MoJrbeM, CIyCK MeCTHOCTH = 11 M;

ZCT. — IObEM, CITYCK CTBOJIA = 22M;
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Q — cyMMapHBIi pacxo]1 BOJBI C OAHON Hanbosiee 3arpyKeHHOH JINHUY;

Q=7.4+3.7+3.7 = 14.8,;

Orcrona cnenyet: Luopenenbras =100-(50 m.+11 m.+22 m.)/(0.015*14.82)*20
=17/3.3*%20 =103 m.

Otger: [IpenenbHOe paccTosiHKE MPU Noa4ye CTBOJIOB = 103 M.

3amaua Nell.

Onpenenuts konuyectBo All-5-40 ny1s moABO3a BOJBI K MECTY TOXKapa, eciiv
pacCTOsSIHWE 110 BOJAOWCTOYHHMKOB 5 KM, Ha TYIIEHUWE IOAAaHbl 2 cTBOJa «b».
3anofHEeHNEe aBTOMHMCTEPH MPOW3BOAUTCS C MOMOIIsI0 2-x motormomn MII-800.
CkopocTts 40 km/4ac.

Pewenue:

tcin = (L-60)/vasux = (5:60)/40 = 7,5 muH.

t3amp = Vi /Qu = 5000 / (2-800) = 2 muH.

tpacx = Vi / (Nct - gct - 60) =5000/ (2 - 3,7 - 60) = 11,3 muH.

NAIL=[(2 - tca + w3anp) / tpacx] + 1 =3 Al

3agaua Nel?.
Onpenenuts Bpemsi pabOThl OJHOTO CTBOJa «A» Ha 2 pykaBa @66MM
ot All-5-40, 6e3 ycTaHOBKHM Ha BOJOUCTOYHHUK.

Pewenue:
tpadb = VL[ - Np - Vp/Ncr - qct - 60)=5000—-2-70/1 - 7,4 - 60) = 4860 /
444 = 11 muHyT

3agaua Nel3.

Onpenenuth (PaKTUYECKUA PacXo]l BOJBI IS OXJaKIEHUSA JadeTHhIMU
CTBOJIaMU TOPSIIIIETO U OJHOTO coceanero pezeppyapoB PBC-5000 ¢ 6eH3uHOM.

Pemenue:

Nrop/ctB = Pp - Irop/oxn) / qetB = 72 - 0,8 / 19 = 3 cTBOJNA, IPUHUMAEM
4 cTBOJIA

Ncocen/ctB = 0,5 - Pp - Icocen/oxn) / qctB =0,5 - 72 - 0,3 /19 = 1 ctBOT,
IIPUHUAMAEM 2 CTBOJIA

Qd = Noxu/ctB - qctB=6 - 19 =114 1/c.

3agauya Nel4.

OnpenenuThs HAMmoOp Ha HACOCE TMOXKAPHOTO aBTOMOOWIISI, €CITU PAaCCTOSHUE
OT M€cCTa Ioapa 10 BogoucTouHnka 340M., No1bEM MECTHOCTH OM, UCTIOTB3YIOTCS
npope3nHeHHble pykaBa 77 mMm. Ha Tymenne nogano tpu ctBosiia PCK-50 ¢ nHacaaka
13 mmM. [Togbem CTBONIOB cOCTaBIAET 8 M., HANop Ha cTBoJie 40 M.
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Pewenue:

Hu =Np*SQ2 + - Zm + -Zct + H Hp.

Np =1.2*%340 /20 = 21 pykas. 1.2 k03¢HUIIEHT HEPOBHOCTH MECTHOCTH

S - compoTuBieHUA pykaBa 77 (mpope3uHeHHOro) 1o crpaBouyHuky PTII
coctasysieT 0.015;

Q — cymmapHBIid pacxof cTBoia, T.e. 3*3.7=11.1 n/c;

Zm - noJbeM, CIyCK MECTHOCTH = 6 M;

ZcT. — MOJIbeM, CIIYyCK CTBOJIA = 8M;

Hup — Hanop y pasBerBienusa = Her.+10M. = 40m.+10M. = 50M;

Orcrona cinemyet: Hu = 21*%0.015%11.2+6 m.+8m.+50m. = 102.8 M.

Otgert: Hanop Ha Hacoce ITA coctaBnsieT 102.8m.

3amaua Nelb.

OnpenenuTe HAOp Ha HACOCE, €CIM PACCTOSHHE OT MeECTa IoXapa
no BoaouctouHuka 230M, moabém wmectHocTH 10M, pykaBa NpOpE3WHEHHBIE
JuaMeTpoM 77M, Ha TylleHue moAaHbl 2 cTBoja «b», MakCHUMalbHBIN MOIBEM
CTBOJIOB COCTABIISIET M.

Pewenue:

OrnpenenuTh YUCI0 PyKaBOB B MArUCTPAJIbHON JTMHUU

Np=1,2-1/20=1,2 - 230/20 =13,8 = 14 pykaBoB

OrnpenensieM Hamop Ha Hacoce

Hae=Np - -SQ2+Zm+Zcr+Hnp=14-0,8 + 10+ 8 + 50 =79,2m

S, Q—cm. ctp. 136 Tab6m. 4,8 (PTII)

3agaua Nel6.

OnpenenuTh HEOOXOIMMOE KOJMYECTBO BOJBI JUIsl  3amycka 2-X
THIPODJIEBATOPOB €CJIM: KOJMYECTBO PYKABOB B THIPOIIEBATOPHON CHUCTEME
77 MM - 8 mIT., 66 MM - 8 IIT.

Pewenue:

Veucer.=Np-Vp-K=(@8-90+8-70)-1,5=1920 n

3apaua Nel/.

Ha otkpeiToii momanke roput kayuyk Ha rmromaau 200 kB.M. Ha tymenue
NOJIaHO § CTBOJIOB «A». JI0cTaTOUHO JIU MOKAPHBIX CTBOJIOB JUIsl TYLLIEHUS MOXKapa,
eciu TpedyeMast HHTeHCUBHOCTH (.3 1/KB.M*cex

Pewenue:

St/cTB. = QctB. : Js =7,4 : 0,3 = 24,6 M2 (OTHUM CTBOJIOM «AY)

(8 ctBOJIOB) 8 - 24,6 = 196,8M2 < 200M2 (HE XBaTaeT)

16



3agaua Nel8.

OnpenenuTs KOJUYECTBO PYKABOB M BO3MOXKHOCTH 3alycka OJHOIO
TUIPORJIEBATOPA, €CIIM PACCTOSHUE OT BojoucTouHuka 10 AL[-5-40 — 80m.

Pewenue:

Np=1,2-L/20=1,2-80/20=4,8 =5 pykaBoB

Veuer=Np - Vp - K=10-90 - 2 =1800 n

Vi =35000 71> Vcuct = 1800 n

Boapl 1ocTaTouHO 514 3aIMycKa ruIpo3JI€BATOPHON CUCTEMBI.

3agaua Nel9.

OnpenenuTh IUIOMIAAL TYIICHHUS IOXapa 3-Ms CTBOJAMHU «Ay», eciH
WHTEHCUBHOCTD 101auu paBHa (.2 JI/KB.M.CEK.

Pewenue:

St/cTB. = QctB./Js = 7.4/0.2 = 37M2 (ST OHUM CTBOJIOM «A»)

3 ctBonamu 37 -3 =111 m2

3apaua Ne20

Omnpenenuth Tpedyemoe kommuecTBO All-2,1-40 ms moaBo3a BOIBI K MECTY
noxkapa oT BOJOMCTOUHHKA, HAXOISIIIIETOCs HA PACCTOSTHUU 2 KM. OT MECTa MoKapa.
Tpebyemblil pacxos s JIokaiu3auuu noxkapa coctapnset 10,8 n/c. 3anpaBka AlJ
U3 BOJIOMCTOYHHMKA OCYIIECTBIISIETCS MOTONMOMION ¢ mojaudeid Hacoca 600 j1/MuH.
Cpenuss ckopocts apuxenus [1A 30 km/gac. Hamop Ha cTtBose 40Mm.

Pewenue:

tcin = (L+60)/vnBmx = (2¢60)/30 = 4 muH.

t3amnp = Vi /Qu = 2100 /600 = 3,5 muH.

tpacx = Vi / (Qtp.» 60) =2100/ (10,8 * 60) = 3,2 MuH.

NAILL = [(2 * tcn + t3anp) / tpacx] + 1 = [(2*4+3,5)/3.2]+1=5 Al]

3agaua Ne2l

[Toxxap B uexe nonurpadguu. Pazmepsl nomenienust 24* 96 m. Ilomenienue
UMEET MPOEMbI B TOPIEBBIX CTeHax. Ouar mokapa BOJM3HM LIEHTPA MOMEIIEHUSI.
CxopocThb pacnpocTpaHeHus ropeHus 1.2 M/ MuH.

TpeOyemasi ”HTEHCUBHOCTb TToAauu Bofbl 0.151 / c*Mm2.

Tpebyemsrit yaenasHbIit pacxos 200 1/ m2.

[Tomaya cTBOJIOB OCYIIECTBIISATD:

20 muH.- 2 PC-70 (d= 19 mm)

25 muH.- 1 PC-70 (d= 19 mm)

28 muH.- 2 PC-70 (d= 19 mm)

30 mun.- 1 PC-70 (d= 19 mm)

TexHuka cepuitHas

Onpeoenumo:

Bpems nokanuzanuu, TMKBUAANNN U TUIOIIAH TIOXKapa.
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[TocTpouTh COBMEIICHHBIN rpaduK.

HauepTuth cxemMy pacCTaHOBKM CHJI U CPEACTB.

3anac BOJbI Ha TYLICHHUE.

Pewenue:

OmnpenensieM MyTh NIPOWIEHHBIN OTHEM
L=5V+V*(TcB-10)= 5*1.2+1.5*(20-10)= 21 m.
OrnpenensieM mioniaabr noxapa

S=ITR2=3.14*(21*21)= 1384 m2.

OmnpenensaeM MI0Iab TYIICHUS

Stymr= [Th*(2R-h)=3.14*5*(2*21-5)=580.9 m2.
OmnpenensieM TpeOyeMblid pacxo.1 BOIbI

Qtp.=Stymr*J= 580.9*0.15= 87.1 n/c

OmnpenenseM TpedyeMoe KOIMYECTBO CTBOJIOB HA TYIICHHE
Ncre= QT1p/QctB.= 87.1/7.4=12 c1B. “A”

OrnpenensieM yAenbHbIN pacxo

Qy=q*Smox.= 200*1384=276800 1.

OnpenensieM Bpems TYLICHUS MOXkKapa

TTym=Qy / J*60* Sn= 276800/0.15*60*1384= 22.2 muH.

3agaua Ne22

I'openne Ha oTkpsIiTOM cknane TT'M.

[Inomanp mokapa Ha MOMEHT HPUOBITHS JAEKYPHOTO Kapayljia MPUMEPHO
200 m2.

JIuneitHast CKOPOCTh pacnpocTpaHeHus ropenus 1.0 M/MuH.

TpeOyemasi ”HTEHCUBHOCTD TToAauu BojbI 0.2 1/c* M2

Ha mecre moxkapa: ALl-2,5-40 (131H) u AHP-40 (130) 127A.

Bpewms BBeieHUs CTBOJIOB- 5 MUH.

HeoOxoaumo

Opranu3oBaTh TyIIEHHE MTOKapa UMEIOIIUMHUCS CHJIAMU U CPEICTBAMU

[TpuBecTr cxemy pacCTaHOBKU CHJI U CPEJICTB

Pewenue:

[Toxap B IEHTpE MOMEIICHUS y CTEHBI

OnpenensieM IMyTh NPONAECHHBIA OTHEM

L= ( (S/I1)) = (200/3/14 )= 8 m.

OmnpaensieM Miom@aab Mokapa Ha MOMEHT BBEIEHHS TMOXAPHBIX CTBOJIOB
Ha TYIlIEHUE

L =8 M.+ (1.0 M/MuH.* 5 MuH.)=13 M. T.K. IIHPUHA TTOMEIICHUS 25 M. TIOXKap
JIOCTHUT CTEH U TPUHSIT IPSMOYTOJIbHYIO (hopMy ¢ 1-0 CTOPOHHUM pa3BUTHEM

Sn.= nal= 1*25*13= 325 m2

OmnpenenseM IIOMAAL TYIICHUS TIOKapa. (TyIICHUE MPOU3BOANM PYIHBIMU
CTBOJIaMH 110 ()POHTY TI0Kapa)

Stym= n*a*h= 1*25*5= 125 m2

OmnpenensieM TpeOyeMblii pacxo/l Ha TYIICHHE

Qtp.= S Tym.* J=125* 0.2= 25 n/cexk.
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OmnpenenseM TpeOyeMoe KOJIMYECTBO CTBOJIOB Ha TYIIICHHE
NctB.= Q 1p./QcTtB.= 25 /7,4=4 CTB. «A»

OmnpenenseM GpakTHYCCKUNA PacXO]] BOIBI
Qd.=QctB.*NcTB.= 7.4*4=29.6 11/c

Bpewms pabotsl AL oT noxkapHoOro Bojoema

T=0.9*VB./Nc1B.*QctB.*60=0.9*100000/ 2*7.4*60= 101 Mum.

Omnpenensem npeaenbHoe pacctosiaue oT ALl 10 Mecta nmoxxapa

Lnp=((Ha.-(Hmp.*Zm*Zp)/SQ2)*20=((90-40)/0.015*(7.4*7.4))*20=
1219 m

3agaua Ne2l

['openue B LIeHTpe yepaavyHoro noMenieHus pazmepamu 12*36 m. Ilnomanp
no’kapa Ha MOMEHT MpUOBITHS MEepBOro kKapayia B coctaBe 2-x All cocrasnser
180 m2. IlepBbIit CTBOJI BBEACH Ha TyIIEHHE Ha 6-OH MUHYTE MOCIE TMPHUOBITHS
kapayia. CocpeoToueHrne U BBEJEHHE HEOOXOAMMOr0 KOJIMYECTBA CHII U CPEJCTB
JUTSL JIOKAJU3allMd BO3MOYKHO 4epe3 28 MUHYT IOCJIE€ BBEIECHHS MEPBOrO CTBOJA,
Jrp.=0.15 1/ ¢* M2., Vii= 2 M/MuH.

Onpenenuts:

TpeOyemoe KOJIMYECTBO CUII U CPEACTB HA MOMEHT JIOKAJIU3aLUU MoXKapa

[loka3aTh pacCTaHOBKY CHJI M CPEJICTB

Pewenue:

OnpenensieM IyTh NPONAECHHBIA OTHEM

L= ( (S/11))* = ( 180/3/14 )="7.6 m.

OmnpenensieM paccTOsSHUE MPOMIEHHPE OTHEM HA MOMEHT BBEJEHUS IIEPBOTO
CTBOJIA

L=7.6 M.+ (2.0 M/Mun.* 6 MuH.)=19.6 ™.

OmnpenenseM pacCTOSIHUE IMPOIIEHHOE OTHEM HAa MOMEHT COCPEIOTOYEHUS
HEOOXOMMOr0 KOJIMYECTBA CUJI U CPEJCTB

L =19.6+ ((2.0 M/Mmunr*0.5).* 28 muH.))=47.6 m.

T.K. PACCTOSIHHE MPONAEHHOE OrHEeM- 47.6 M. mpu pa3Mepax NOMEUIECHUs
12*36 M. TO

S noxapa =S nomenienus = 12*36=432 m2

OmnpenenseM TpedyeMoe KOJIMYECTBO CUII U CPEACTB

TymeHnne mpou3BOAUTCS € 2-X CTOPOH MO (PPOHTY Mmoxkapa

S Tymenust = nah=2*12*5= 120 m2

r7I€ N - KOJIMYECTBO HaNpaBICHUN

a - mupuHa GpoHTa MoKapa

h - rnyOuna TymeHus

OmnpenenseM TpeOyeMbIi pacxo/1 BOJIbI

Qtp.= S mox.* J=120* 0.15= 18 1i/cex.

Omnpenensiem TpeOyemMoe KOJIMYECTBO CTBOJIOB Ha TYIICHHE

NctB.= Q 1p./QctB.= 18/7,4=2 c1B. «A»+ 1 CcTB. «b».
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3agauya Ne22

[TpuObIBIIEMY Ha TIOKap Kapayaly B cocraBe All-2.5-40 (433)
u AHP-40 (130) 127A Tpebyercs momate 12 n/c Boawl. PaccrosHue oT mecra
noXxapa J10 mokapHoro BojgoeMa eMkocTbio 50 m3. coctaBisier 300 M. Bricora
noabema ctBosioB 10 M. Wan=2500 n. HauepTuTh ONTUMAaJIbHYIO CXEMYy MOJAa4u
CTBOJIOB M ONPEIEIUTh HAIOp Ha HACOCE aBTOMOOWIISI, BpeMsi padOTHI CTBOJIOB
C YYETOM MOTEPH BOJBI B PYKABHBIX JTMHUSX.

Pewenue:

OmnpenenseM KOJIUYECTBO PyKaBOB MaruCTaabHOW JIMHAN

Np= 1.2L/ 20=1.2*300/20= 18

OrnpenensieM Hamop Ha Hacoce

Nu.=NpSQ2+Zm+Znp+Hnp= 18*0.015*(12*12)+ 10+ 40= 89 wm.

OmnpenenseM BpeMst pabOThl CTBOJIOB OT MOXAapPHOTO BOJIOEMA

Tpa6= (0,9VBoa.- Np.*Vp )/Q*60= (0.9*50000- 18*90)/ 12*60= 60.2 mMuH.

3agaya Ne 23

[Toxap mpom3owEn B LEHTPE MOMEIIEHHs pa3MepoM 24x96 M.B TOPLEBBIX
CTeHaX HUMeETcd npoeMbl. CKOPOCTh paclHpOCTpaHEHHUs I0Kapa COCTABISET
1,2 M/MuH., TpeOyemasi UHTEHCUBHOCTb nogauu Boasl 0,15 11/c.M2.

Bpems ot Hauana moskapa 0 COOOIIEHHS] COCTaBWIJIO 5 MUH., BpeMs cOopa
v BbIe3] — 1,5 MHH., Bpems pa3BepThIBaHUsA CWJI U CPEeACTB — 6 MUH. PaccrosiHue
OT TOKAPHOW 4YacTH JO MecTa moxkapa 4,5 KM, CpeaHsAsl CKOPOCTb JIBHKEHUS
MOKapHOTO aBTOMOOMIIS 35 KM/4ac.

Onpenenuts MIowWaAb MOXapa, IUIOU[aab TYIIEHUS U TpeOyeMbli pacxon
BOJbI K MOMEHTY BBEJCHMS MIEPBOTO CTBOJA. TyIIEHNE OCYIIECTBIISIETCS PYYHBIMU
CTBOJIAMH.

Pewenue:

OmnpenenseM BpeMst CBOOOTHOTO Pa3BUTHS MOKapa

T CB =1JC + tCB + tCJI + tbP=5+1,5+7,7+6=20,2Muna

tCJI=L * 60/ VCJI = 4,5%60 / 35=7,7mun

OnpenensieM myTh NPONUJAEHHBIN OTHEM, T.K. TCB > 10 MuH.

L=5VJI+ VJI *12=5*%1,2+ 1,2*10,2=18,2 m

12 =1CB -10 = 20,2-10 = 10,2

CnenoBaTelnbHO, OTrOHb JIOCTUI CT€H MOMEUIEHUS, W TMOoXap MpUMET
NPSIMOYTOJIbHYIO (hOpMY.

OnpenenseM mIomaab noxapa

SIT = A*B =24 *(2*18,2) = 873,6 M2

OnpenernseM II0Ma b TYIIECHHUS.

ST = 2 ah = 2*24%*5= 240 m2

riae h rimyOouna TymeHus: py4HbIiM cTBoJIoM h=5

OmnpenenseM TpeOyeMblIil pacXxoj] BOJIbI K MOMEHTY BBEJICHHS MIEPBOTO CTBOJIA
QTP =ST * ITP =240*0,15 =36 1/c.
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TPETUM YYEBHBI BOIIPOC: Pemenune 3agau 1o pacyéTy CHJI
U CPeaCTB, NJIf TYIICHUS MOKAPOB BO3AYIIHO-MEXaHNYECKOU MEeHOH

3agaua Nel.

Onpenenuty Bpemsi padoThl oxHoro I'TIC-600 ot ALl 06e3 ycTaHOBKH
€€ Ha BOJOMCTOYHHMK, €CJIIH KOJIMYEeCTBO BoAbl B nucrepHe 2100m, 3amac
neHooOpazoBarens 15511

Onpenenutb BO3MOXKHBIA 00bEM MOMEUICHHS U TUIOIIAb TYIICHUS TEHOM,
ecim TpeOyemasi HHTCHCHBHOCTH TIOJIaud pacTBopa nmenooOpazosarens 0,0871/c M3,
kpatHOcTh NeHbl (K) - 90, HopmaTuBHOE Bpems TyuieHus 10MUH., KOHLIEHTpauus
neHooOpazoBarens B pactBope — 6%, kodpduruent paspymenus nensl (K3) - 3.

OmnpenernsieM, 4TO ObICTpEE 3aKOHUUTCA BOJA WA IEHOOOPA30BaTEb.

Kd= Vi = Vo= 2100 + 155 = 13,5 < 15,7 Ha 11 Boabl, meHOOOpa3oBaTes
npuxoautcs 15,7 AUTpoB BOABI, TO3TOMY BOJa 3aKOHYMTHCS OBICTpee
neHooOpa3oBaTes.

Vp-pa=Vu/Ksoxa. + Vir = 2100 + 15,7 +2100 = 2233,75 = 2234u.

Stymr. = Vp-pa/J - 15 - 60 =2234/0,08 - 15 - 60 =25,1m2

Vi = Vp-pa - K=2234-90=2010605. niau 201m3.

Vrym. = Vi /K3 =201 + 3 = 67m3.

Omnpenensiem Bpemsi padotsl ogHoro I'TIC-600 ot Al

Tpab. = Vp-pa/Qrac = 2234/6 - 60 = 6,2MuH.

OtBer: Bpems pabotel ['TIC = 6,2mMuH., 00BEM TymieHUs neHou = 67m3,
IJIOIIAb TYIIECHUS MTeHOo = 25,1m2.

3amaga Ne2.

Onpenenuts Bpems pabotel aByx [TIC-600 ot AIl ¢ ycraHoBKou
e€ Ha eCTEeCTBEHHBI BOJIOMCTOYHUK, €CIIM 3amac IMeHoobpaszoBarens 1751
re€HEpaTOpbl MOJAOTCA IO JIBYyM PYKaBHBIM JIMHUSAM, COCTOSIIMX U3 TPEX PYKABOB
d-66MM. KaXKasi, MarucTpasbHas JIMHUS cOOpaHa U3 ABYX PYKAaBOB - 77MM.

OnpenenuTs BO3MOXKHBIM O0BEM TE€HBI U TUIOMAAL TYIICHUS TIEHOM,
eciu Tpedyemasi MHTEHCUBHOCTbD 10JIauu pacTBopa nenoodpaszosarens 0,0851/c M3,
kpatHOCTh IeHbl (K) - 100, HopmatuBHOE BpeMs TyumieHus: 13MuH., KOHLIEHTpaLus
neHooOpazoBarens B pactBope — 6%, kodpdurment paspymenus nensl (K3) - 3.

Vp-pa=Vu - Ksoa. + V=175 - 15,7 +175 =2922,5n.

Omnpenensiem Bpemst padotsl 1Byx ['TIC-600.

Tpab. = Vp-pa/ Nrrc - Qrmc - 60 =2922,5/2 - 6 - 60 = 4muH.

Stym. = Vp-pa/J - T - 60 =2922,5/0,05 - 13 - 60 = 74,9 = 75m2.

Vi = Vp-pa- K=2922.5- 100 =292250m1. nim 292,5m3.

Vrym. = Vi /K3 =229,5 + 3 =97,5m3.

3agaua Ne3.

Omnpenenuts Bpems padoTsl oguoro ['TIC-600 moganuoro ot Al Ha 2 pykaBa
nuameTpoMm 77 MM, 0€3 YCTaHOBKH €€ Ha BOJIOMCTOYHHK, €CJIM KOJIUYECTBO BOJIBI
B nucrepHe 2100 1, 3anac neHoobpazosatesns 155 1.
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Pewenue

OnpenenuM (pakTUUECKOE KOJIUYECTBO BObI, Mpuxoasiieecs Ha 11 1O

Kd =V \ Vo = 2100\155 =13,5 (crip PTII ctp 67 dopmyna 3.3) MeHblie
yem KB Tpedyemoe = 15.7 Vp-pa= Vi \ K + Vir = 2100\15,7 + 2100 = 22337.

tpab = Vp-pa — NpykxVpyx/NI'TIC - qI'TIC - 60 = (2233-2-70)/1 -6 - 60 =
= 5,8 MUH.

3agaua Ned.

Onpenenuts Bpemsi padotel omHoro I'TIC-600 momanHOTO Ha 2 pyKaBa
nuameTpoMm 66MM. oT AIl-5-40(43114)-20ABP 6e3 ycTaHOBKM Ha BOJIOMCTOYHHK,
KpaTHOCTb MeHBI - 4%.

Pewenue:

OnpenenuM (pakTUUECKOE KOJIUYECTBO BOJIbI, Tpuxosieecs Ha 1 i1 [10:

Kd = Vi \ Voo = 5000\500 =10 mensbmie yem KB Tpedyemoe = 15.7 B 3TOM
cillydae BOJIa B €MKOCTH PacXOJyeTcsl MOJHOCTHIO, a 4YacTh IMEHOOOpa3oBaTess
octanercst Vp-pa omnpejaensercs no hopmyie:

Vp-pa= Vi \ KB + Vi = 5000\15,7 + 5000 = 5318.

tpab = Vp-pa — Npyrx Vpyx/NI'TIC - qI'TIC - 60 = 5318-2-70/1 -6 - 60 =
= 14,3 mMuH.

3agauva NeS.

Onpenenuts kommuectBo ['TIC-600 mis oOBEMHOrO TyIIEHUS KaOEIBHOTO
TYHHENS ¢ pazmepamu 2x2x45M.

Pemenue:

NITIC=VIIOM/VTTIC-600T = (2-2-45)/120=180/120=1,5= 2I'TIC-600.

3agauya Ne6.

Omnpenenute konmyecTBO ['TIC-600 u meHooOpazoBaTenss npu OOBEMHOM
TYLIEHUH TT0Xkapa B IoABaje pazmepoM 12x6x3 m.

Pewenue:

NITIC = Viom./VITICT = (126 -3)/120 = 1,8

[Tpuanmaem 2 I'TIC-600

VIIO = NI'TIC - QIIOITIC - 60 - tp=2 - 0,36 - 60 - 10 =432n

3agaua Ne7.

OnpenenuTh BO3MOXKHBIH OOBEM 3aAIMOIIHEHUS] BO3IYIIHO-MEXaHUYECKOM
neHo cpeaneit kpatHoctu neHbl (K)-100, npu ucnons3oBanuu 4%-ro pactBopa
neHooOpazoBarensi, u Hamuuuu 2501 menooOpaszoBarens. KoadduimeHnt

3aMO0JIHEHUS paBeH - 3. 3anac BOJibl HEOTPAHUYEH.
WrnoMm. = Voo - 10/4 - K=250 - 100/4 - 3 =2083m3.
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3agaua Ne§.

[Toxap npowu3zomien B MOABAJIE JKUIJIOTO AoMa pazmepoM 46x12x2 M, TylieHue
npousBoauTcs meHoi cpeaneit kpartHoctu (K = 100), momyuenHoit uz 6%-ro
pactBopa nenoodbpasonarens. Koadduiment paspyiienust nensl — 3, BpeMs Ui
3aMOJHEHHS TOMeIeHus nojiBaia — 10 MuH.

Omnpenenuts Tpedyemoe komuuectBo ['TIC-600, 3amac menooOpazoBarens Ha
MECTe MoXkapa U MOXKapHBIX aBTOMOoOuUJIeH ¢ 00beMoM Oaka Jisi IeHooOpa3oBaTes
250 m.

Pewenue:

VII =46x12x2 = 1104 kB. M.

NITIC = VITI *K3 / QI'TIC * T = 1104*3/120*10 = 2.76 = 3 T'TIC — 600

VIIO = NI'TIC * QI'TIC (pa6 * 60) * K3 =3*0,36*(10%60)*3 = 1944 n

NM = VIIO / 250 =1944 / 250 = 7,7 = 8 no>kapHbIX aBTOMOOMIIEH

3agaua Ne9.

PaccunTaTh BO3MOXKHBIN 00BEM TYIIICHUS TTOKapa MEHOW cpeHel KpaTHOCTH
ot ALI-5-40 (43114) -20ABP 6e3 ycTaHOBKH Ha BOJJOMCTOYHUK

Pewenue:

OnpenenuM (pakTUuecKoe KOIMYECTBO BOABI, npuxoxsmieecs Ha 1 i I10:

Kd = Vi \ Voo = 5000\500 =10 menbme yem KB Tpedyemoe = 15.7 B aTOM
Cllyyae BOJIa B €MKOCTH PacxojJyeTcsl MOJIHOCThIO, a 4acTh MEHO0Opa3oBaTelis
ocTaHeTcsa Vp-pa onpenensercs o hopmyiie:

Vp-pa= Vir \ KB + Vir = 5000\15,7 + 5000 = 53181.

Vi = Vp-pa K=5318-100 = 531800x

Vrym = Vii/K3 =531800/3=177266 1. unu 177m3

3agaua Nel0.

OmnpenenuTh TaKTHYECKUE BO3MOXKHOCTH oTaencHus Ha All-4-40 (4331-04)
(3amac I1O- 30011), mo Bo3MoxkHOM muonaau Tymenus JIBXX u Bo3amoxxHoMy 00beMy
TYIIEHHUsS] C YCTAaHOBKOW M 0€3 YCTaHOBKM Ha BOJOMCTOYHHK, 6%-M pacTBOPOM
MeHooOpa3oBaresis, 32 HopMaTuBHOE BpeMst 10 MuH.

Pewenue:

K¢ = Vi/Vno =4000/300=13 T1.k. npu 6-Tu NpOLEHTHOM pacTBOpe Ha 1 utp
neHoooOpazoBarens npuxoautcs 15,7 Boapl. 15,7 6onbie 13, crienoBaresbHO, BOa
B All 3akoHUMTCSl OBICTpEE YeM MEHOO0Opa30BaTeNbh — MPHU pacyeTe 0e3 yCTaHOBKU
Ha BOJOWCTOYHMK PAacyeT BEJIEM 110 BOJIE

2) OnpenenseM Bo3MOXkHYI0 mwiomans Tymenus JIBXK (Jtp. = 0,08 n/cex kB?)

A) 6€3 yCTaHOBKHM Ha BOJIOMCTOYHHK

Vp-pa= Vi /KB + Vi =4000/ 15.7 + 4000 = 4254 1.

St = Vp-pa/ J*T*60 = 4254/0,08*10*60 = 89 kB.M.

b) c ycranoBKoO# Ha BOAOMCTOYHUK (MIEHOOOpa30BaTelb 3aKOHUUTCS ObICTpEe
pacuert Benert o [10)

Vp-pa=Vno KB + Vi = 300%15,7+300 = 5010 .
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St = Vp-pa/ J*T*60 = 5010/0,08*10*60=104kxB.M

3) OnpenensieM BO3MOXHBIH 00BEM TYIICHUS B MOIBAJIC.
A) 6e3 yCTaHOBKH Ha BOJIOMCTOYHUK

Vp-pa=Vu /Ks + Vi =4000 / 15.7 + 4000 = 4254 7.

Vi = Vp-pa * K=4254* 100 = 4254007. nnu 425,4 ky0.m.
VT =Vn/ K3 =425,4/3 = 141,8 xy0. M.

b) ¢ ycTaHOBKOI Ha BOJJOMCTOUYHUK

Vp-pa = Vno Ks + Vi1 = 300*15,7+300 = 5010 n

Vi = Vp-pa * K=5010 * 100 = 501000 1. i 501xy0.m.
VT =Vr/ K3 =501/3 =167 xy6.Mm.

3amauya Nell.

Onpenenuts BO3MOXKHBIA O0BEM TYIIEHUS WM ITUIONIAAb TYIICHUS TMEHOM,
ecn o0beM pactBopa Vp-pa= 2233 51, TpeObyeMas HHTEHCHUBHOCTb IOJa4H
pactBopa nenoobpazosarens 0,08 1/cm2, kpatHocTh nensl (K) - 90, HopmaTuBHOE
BpeMs TymieHus - 10 MuH., KOHIIEHTpalus eHooOpa3oBaTeis B pacTBope - 6%,
kodduimeHT pazpymenus nensl (K3) — 3.

Pewenue

Bo3MoxHyt0 momnaapr TyIeHus: IEHON onpeesisieM o popmyrie;

St = Vp-pa/ls tp60,

rae, Is = 0.08 a/cexem?2 , t = 10 MuH.

St = Vp-pa /Is tp60 = 2233/0.08x10x60 = 46,5 m2

Bo3MoxHBIIT 00beM TyIIEHUS ONpeessieM 1o GopMmyIie;

V1 = Vi/Ks,

rae, Vi =Vp-pa K3

Vi — o6weMm niensl, K — kpaTtHoCTh meHsbl, K3 — koaddunment paspyiieHus
TICHBI

VT = Vi/K3 =Vp-pa K3/K=2233x90/3 = 66990 i unu 66,9 m3

3agaua Nel2.

Omnpenenuts BpeMst paboTel ogHoro ['TIC-600 ot AIl-5-40, ycTanoBIeHHOU
Ha BOJOEM.

Pewenue:

tpab = Vo / NI'TIC - qI'TIC - 60 =500/1 -0,36 - 60 = 23,2 muH.

3agauya Ne 13.

OnpenenuTh BO3MOXKHBIH 00BEM 3aIOJIHCHUS] BO3IYIIHO-MEXaHUYECKOM
neHoit cpennerr kpatHoctu (K=100) npu wucnonb3zoBanuu 4%-ro pacTtBopa
neHooOpazoBarensi, u Hamuumu 250 11 menooOpazoBarens. Koadduiment
3armoJHeHUs paBeH 3. 3amac BOJIbI MPUHITH HEOTPAHUYEHHBIM.

Pewenue

Vp-pa = VIIO-KB+VIIO = 250-24+250=6250 1.
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Bo3MoxHBII 00beM TyIIEHUSI ONIpeiesisieM 1o GpopMmysie;

VT =Vn/Ks,

rie, Vo =Vp-pa-K3; Vm - o0meM mneHbl, K — KpaTHOCTh TICHBI,
K3 — xoadpuriment paspyiieHus MeHbI

VT = Vi/K3 =Vp-pa -K/K3=6250x100/3 = 208333 1 wm 208,3 m3

3apaua Nel4

Onpenenute momane TymeHus noxapa 2-ma  [TIC-600, ecnu
WHTEHCUBHOCTH 1oauu paBHa .08 j1/KB.M.CeK.

Pewenue:

Styu/T'TIC-600 = Qp-p/I'TIC-600 / 0,08 =6 / 0,08 = 75 M2

2ctB.=75-2=150 M2

3agaua NelS.

Omnpenenute komuyecTBO ['TIC-600 myis 00BEMHOTO TyleHUS KaOEJIbHOTO
TyHHEIS pazmepamu 2x2x45u.

Pewenue:

NI'TIC=VIIOM/VT/TTIC-600 = (2-2-45)/120 = 180/120 = 1,5 = 2 I'TIC-600.

3apaua Nel6.

B pesepByape PBC-5000 roput Oens3uH. ['abaputhl pe3epByapa: 1uaMeTp -
23,8 M, BbIcOTa - 12,9 M. paccTosHUE A0 JBYX COCEHUX PE3EPBYaApPOB COCTABJISCT
0,5D.

NHTEeHCUBHOCTD OXJIAXIEHUSI Topsiiero pesepsyapa 0,8 ji/cMm, cocennux -
0,31/c M, Ha TymeHue 6ensuHa - 0,08 11/ cM2 (110 pacTBOpy).

Onpenenuth TpeOyemMoe KOTUYECTBO T€HEPATOPOB ISl MPOBEACHUS TIEHHOU
aTaku, CTBOJIOB JJISl OXJIAXICHUS TOPAIIETO U COCETHUX PE3epPBYapoOB, TPeOyEeMbIii
3arnac neHooOpa3oBaTessi Ha MECTe MoXKapa.

JIns oxXJIaxKJeHUsI TOpPSIIEro pe3epByapa MojaroTcs JadeTHbIE CTBOJIBI
[IJIC-20I1 ¢ nnameTpom Hacanka 28 MM, HanopoM y Hacaaka 50 m; coceaHux -
nagetrnbie ctBosbl [IJIC-20I1 ¢ nuamerpom Hacaaka 25 MM, HAallOpOM y Hacajka
50 m. Bpewms nipoBeneHus neHHou ataku 10 MuH.

Pewenue:

OnpenensieMm TpeOyemoe koimuecTBO cTBOJIOB PC-70 Ha oxmaxiaeHue
COCEIHUX pE3EPBYapoOB:

NcperBA=(0,5 Pp Ioxa cTp)/ qere= 0,5720,3/7=2 crBosa PC-70

TaK KakK, MO YCJIOBHUIO 3a/laud COCEIHHUX pe3epByapoB 2, To NCpcTBA =
=4 ctBosa PC-7

Omnpenensem Tpebyemoe komudecTBO cTBONOB PC-70 Ha oxjaxaceHue
ropsIlEero pe3epByapa:

NcperBA=(Pp loxa ctp)/ qctB=720,3/7=9 cTBONa PC-70
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OmnpenenseM II0IAJb 3epKajia FOpsIIEro pe3epByapa:

Srp3 =R2 =3,14 11,92 =444 m2

Omnpenensem TpeOyeMblii pacxoj pacTBopa NeHooOpa3oBaTess Ha TYIIEHUE
TOpSIIETro pe3epByapa:

Qp-ptp = Srp3 ITTp = 444 0,08 = 35,52 n/cekynmy

Onpenensiem Tpedyemoe konmuectBo [TIC-600 Ha TyllleHHE TOPSIIETO
pe3epByapa:

NITIC-600= Qp-ptp/ Qp-pI'TIC-600=35,52/6=5,92~6 I'TIC-600

Omnpenensem TpedyeMoe KOJTMIECTBO MTEHO0Opa30BaTeIIs:

NIIO = NI'TIC-600 QITIOTp tHopm 60 K3 =6 0,36 15 60 3 = 5832 nutpa

OmnpenenseM TpeOyeMoe KOJTMIECTBO JUIHOTO COCTaBA:

Nut/c = Ne1BA 2 + NpasB + NeBsizHoit =9 2 + 1+ 1 = 21 yenoBek

OmnpenenseM KOJUYECTBO OTACICHUN HA OCHOBHOM MOXapHOU TEXHUKE:

Notn = Nn/c/3=21/3=7 aBTonucrepH

BeiBon: Ha tymenue 3aropanus PBC-5000 HeoOxommmo 3anelicTBOBATh
7 OTAeNEeHUN Ha aBTOIMCTEpPHAX, KpOME TOro HEOOXOJUMO TpUBICYb 2
aBTrojecTHulbl ¢ Tpebenkamu Ha I[TIC-600, macocuyro cranmuio ITHC-110,
pykaBHbIN aBTOMOOWIIbL AP-2 1 2 aBTOMOOWUJISE BO3IYIIHO IEHHOT'O TYIIEHUS.

3apaua Nel/.

OnpenenuTh TaKTHYECKUE BO3MOXHOCTH oTaeineHus Ha All-4-40 (4331-04)
(3amac I1O- 40011), mo Bo3MoxkHOM moniaau Tymenus JIBXX u Bo3amoxxHoMy 00beMy
TYIIEHHUsS] C YCTAaHOBKOW M 0€3 YCTaHOBKHM Ha BOJIOMCTOYHHUK, 6%-M pacTBOPOM
neHooOpa3oBaressi, 32 HopMaTuBHoOE BpeMs 10 MuH.

Pewenue:

OmnpenenseM, 94To 3aKOHYHUTCS OBICTpEE BOJIAa WM IIEHOOOpa30BaTellb

K¢ = ViyVno = 4000/400=10 T1.K. ipu 6-Tu MPOIIEHTHOM pacTBOpe Ha 1 uTp
neHooOpaszoBarens npuxoautcs 15,7 Boapl. 15,7 6onbire 10, ciemoBarenbHO, BOIA
B All 3akoHUMTCSl OBICTpPEE YeM MEHO0Opa3oBaTellb — MPHU pacyeTe 0e3 yCTaHOBKU
Ha BOJOMCTOYHHK PacueT BEJIEM IO BOJIC

OnpenensieM Bo3MOxkHY10 tomiaas Tymenus JIBXK (Jtp. = 0,08 n/cex M2.)

A) 6e3 yCTaHOBKHU Ha BOJIOUCTOYHUK

Vp-pa=Vu /KB + Vi =4000/15.7 + 4000 = 4254 1.

St = Vp-pa/ J*¥T*60 = 4254/0,08*10*60 = 89 m2.

b) ¢ ycraHoBKOIf Ha BOJOMCTOUYHHK (TIEHOOOpa30BaTE b 3aKOHUUTCS ObICTpEe
pacuer Beer 1o [10)

Vp-pa = Vno KB + Vi1 = 400*15,7+400 = 6680 1.

St = Vp-pa/ J*T*60 = 6680/0,08*10*60=139,2m2

3) OmpenernsieM BO3MOXKHBI 00b€M TYIICHHS B TIOJIBAJIC.

A) 6€3 yCTaHOBKHM Ha BOJIOMCTOYHHK

Vp-pa= Vi /KB + Vi =4000/ 15.7 + 4000 = 4254 1.

Vi = Vp-pa * K=4254* 100 = 425400:1. unu 425,4 m3.

VT =Vn/ K3 =425,4/3 = 141,8 m3.

b) ¢ ycTaHOBKO#1 HAa BOJJOMCTOUYHHK
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Vp-pa = Vo KB + Vi1 =400%15,7+400 = 6680 n
Vi = Vp-pa * K= 6680 * 100 = 668000 . unu 668 m3.
VT =Vn/ K3 = 668/3 =222,7 m3.

3agaua Nel8

Onpenenutb BO3MOXKHBIA OOBEM 3aMONHEHUS BO3AYLIHO-MEXaHHUYECKOH
neHoi cpeaneit kparnoctu nensl (K) - 100, npu ucnons3oBanuu 4%-ro pactBopa
neHooOpaszoBatens, W Hamumuuu 350 5. menooOpasoBarens. Koaddumment
3aIlOJIHEHUS paBeH - 3. 3amac BOAbl HEOTPaHUYCH.

Pewenue:

Wnowm. = Vo - Kni/3 =350 - 3500/ 3 =408,3 m3,

rne Ko - xommyectBo meHsl i 4% pacTBopa IMEHOOOpa3oBaTelsi MpHU
kpatHoctu 100.

3agaya Ne 19

Onpenenute Bpemsi pabotsl aByx [TIC-600 ot ALl ¢ ycraHoBkoi €€ Ha
€CTECTBEHHBII BOJAOUCTOYHMK, €Ciu 3anac neHooopazosatrens 180m1. I'enepaTopsl
MOJAIOTCS MO JBYM PYKAaBHBIM JIMHUSIM, COCTOSIIIMX U3 TpEX pyKaBoB d-66MM.
Ka)K/J1as1, MarucTpajabHas JMHUS coOpaHa U3 ABYX PYKaBOB - 77MM.

OnpenenuTs BO3MOXKHBIM 00BEM MEHBI W IUIOWIAAL TYLIEHUS MEHOH, eciiu
Tpedyemass MHTEHCUBHOCTb IOJa4yM pacTtBopa mneHooOpaszoBarens 0,081/c M3,
kpatHocTh neHsl (K) -100, HopmaTuBHOE Bpems TymeHus |3MUH., KOHLIEHTpauus
neHooOpazoBaress B pactBope — 6%, koapduruent paspymenus nensl (K3) - 3.

Pewenue:

OnpenenseM KOJIMYECTBO pacTBOPA.

Vp-pa = VIIO - Ksoa. + VIIO =180 - 15,7 +180 = 30061.

Omnpenensem Bpemst padotsl aByx ['TIC-600.

Tpab. = Vp-pa — (Np*Vp77 + Np*Vp66)/ Nrrc - Qroc - 60 = 3006-
(2*%90+2%2%*70)/2 - 6 - 60 = 3,5MuH.

OnpenensieM oAb TYIICHUS.

Stym. = Vp-pa — (Np*Vp77 + Np*Vp66)/ J - T - 60 = 3006-
(2*90+2%2%*70)/0,08 - 13 - 60 = 40,8 = 41m2.

Onpenensiem 00EM BMIL.

Vi = Vp-pa - K=3006 - 100 = 3006005. ruiz 300,6Mm3.

OmnpenenseM 00bEM TYIICHHUS.

Vrym. = Vi /K3 =300,6 +~ 3 =100,2 m3.

3agaua Ne2(

OnpenenuTh BOZMOXKHBIN 00beM TYIICHUS TIEHOM CpeHel KpaTHOCTU OJTHUM
ctBosioM ['TIC-600 ot AIl-40 (131) 6e3 ycTaHOBKM Ha BOJOUCTOYHUK. OO0BEM
uucrepusl 2400 1, nenobaka 150 n., nanop y I'TIC-600 60 M., pykaBHasi JTUHUSA
COCTOMT M3 2-X PyKaBOB 66 MM.
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Pewenue:

Omnpenennm (hakTHUECKOE KOIMIECTBO BOBI, nmpuxosimeecs Ha 1 i [10:

Kd = Vi \ Vo = 2400\150 =16.

Vp-pa omnpenensiercs mo popmyre:

Vp-pa= Vi \ K8 + Vi = 150*15,7+ 150 = 2505a. (cnp PTII ctp 67
dbopmyma 3.4).

Vi = Vp-pa K =2505+100 = 2505007 (cip PTII ctp 69 dbopmymna 3.7).

Vrym = Vi/K3 =250500/3=83500 1. niu 83,5m3.
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