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[aHHOe pyKOBOLCTBO CTaBMUT CBOEW LeNbio NOMOYb Bam camocTodATeNb-
HO paccyMnTaTb KOIMYECTBO KPOBEJbHbIX MAaTEPMANoB U KOMMIEKTYIOLWKX,
HEeo6X0ANMbIX ANA MOHTa)ka rmbkon yepenuubl SHINGLAS Ha nnaHupye-
MbI OGBHEKT.

B panbHenwwen paboTe ¢ pyKoBOoACTBOM Bam noHago6aT1ca: 3HaHWUS No reo-
MeTpUU 1 anredpe B 06beMe cpeaHen WKOSbl, YUCTbIN NCT Bymaru, KapaH-
Jal, NTMHeWKa, nacTuK. MonesHbl 6yayT akKypaTHOCTb M TepneHune. Bam 6ygeT
HEOBX0ANM YepTEX KPOB/K, aHaNOrMYHbIN NPeLCTaBIEHHOMY HaMKW Ha puC.
1. B ngeancHom BapuaHTe 3aKa34vuK npegocTtaBuT Bam gng pacyeta yep-
TEeXMW YyeTblipex dacagos (puc. 2, puc.3, puc.4, puc.5) 1 BUa KPOBNIK CBEPXY
(puc.1).

B uenom xe ansa pacyeta AOCTAaTOYHO WM YePTEXEN YeTbipex pacagoB uu
BW/ CBEPXY KPOBJIM C NPOCTaBAEHHbIMW OTMETKaMM BbICOT.

Mpocbba ob6pallatb 0ocoboe BHMUMaHME Ha MaclTab BbIMONHEHWUS YepTe-
*en. [locTaTo4yHO HYacTo 3aKa34uK NPefoCTaBNAET YEPTEMKM, BbIMOHEHHbIE
WAN OTCKaHWPOBAHHbLIE B YMEHbLIEHHOM MW, HA060POT, B YBEIMYEHHOM
MaclwTabe, 4TO HEO6XOAMMO YYUTbIBATb MpM pacyeTax. Ecnv pasmepsl, yKa-
3aHHble Ha YepTexax, COBMajalT C U3MEepeHUAMM Mo JIMHEWNKe
(M = 1cm), TO BCE CHUMaeMble C MOMOLLbIO JIMHENKK pa3Mmepbl ByayT TOY-
HbIMU, €EC/TU HET — TO HEOGXOANMO NPU UBMEPEHUSX YHUTbIBATb KOIDPULIK-
€HT YMEHbLUEHUS MU YBENUYEHMSA YepTera. TaKKe Heob6xoAnmo onpeae-
NUTb, KaKWe NIMHUM Ha YepTexe ABAATCS TOYHbIMU pasmepamMu, a Kakue
— MNPOEKLMAMM.

Bonbluyio nomoLlb B pacyeTe Bam MOXeT oKka3aTb U 06bEMHbIN 3CKU3 KPOB-
M paccMmaTtpvBaemoro goma. Het oco6oi Heo6X0AMMOCTU B COCTaBNEHUMU
TOYHOTO M3OMETPMYECKOTO YepTexKa. Bam 6yaeT 4OCTAaTOHHO NnLb COBMOCTH
o6Lme nponopLmu (puc. 6).

Henaem yaauu.

MpuHUMNbI pacyeTa
reoMeTpuu KPoB/H

MepBas n Hanbonee BaxHas 3apava, BcTalowas nepea Bamu, —3Tto
onpepeneHUe CYMMapHOW MNAOLAAM KPOBAM, a Takke pa3mepoB
Bcex ee nepernbos, TOPLEBLIX U KAPHU3HbIX CBECOB.

Ee MOXHO nerko pelwmnTb, MbICIEHHO pa3bmB KPOBJO Ha COCTaBasaloWmMeE ee
NPSAMOYTrONbHUKK, TPEYIrONIbHUKKU M Tpaneuun. Tak, K NpuMepy, KpoBAs, NoKa-
3aHHas Ha puc. 1, COCTOUT U3 JeCATH 3NIEMEHTOB: O4HOM Tpanevuuu (10), natu
TPEYrosibHUKOB (3, 4, 5, 8, 9) 1 YeTbipex MHOroyronbHUKoB (1, 2, 6, 7), KoTo-
pble Mbl TOXE MOXEM pa3fenunTb Ha CTaHAaPTHbIE TEOMETPUYECKNE PUTYPbI.
CKaT 2 MbICIEHHO AenuTcs Ha 2 TpeyronbHUKa (2a 1 26), rae 26 naeHtTuyeH
cKkaty 5. CKaT 7 genutcs Takxke Ha 2 TpeyrofibHWKa 7a un 76, rae 76 naeHTu4eH
ckaty 10. CkaT 1 1 6 npMHMMaem 3a napasnnenorpamMmmsl.

Mmes 4 Buaa dacagos v BU CBEPXY KPOBNW, ONpeaennTe, Kakow Bua daca-
[a C KaKow CTOPOHbI KPOBNIM pacnosioxeH. Ha Hawem npumepe 3To BuAbl: A,
B,C,D.

Mmes pa3mepbl BCex aneMeHToB Balen Kposnu, Bbl MoxeTe, Nonb3ysch
HUXKenpuBeLeHHbIMM GopMynamm, BblYUCIUTL NOWaAM BCEX ee COCTaBNsAI0-
LLMX, @ TAKKE ee CyMMapHyto nnowagb.

Mpn n3MepeHnn Toro UM MHOro anemeHTa coBeTyeM Bam Ha vepTexe «Bug
CBepXy» cpasdy nomMeyaTb pa3mep 3TOro 3/ieMeHTa € yKasaHuem, 4TO 370 3a
anemeHT. Hanpumep: DC — 370 KOHeK, ero pasmep 5,2 M. MOXHO 0603Ha-
YUTb €ro Kak 5,2KOH M NPOCTaBUTb Ha YepTexe, Kak MoKasaHo Ha puc. 1

«BUA cBepXy». KapHn3 MOXHO 0603Ha4uTb, Hanpumep, 10,5 eHfoBy —

Kap’

6,4eHﬂ, PPOHTOH (TOPLEBLIE YAacTH) — 4,2TH_, npUMbIKaHue —4,6anM_

Takas dopma 3anucu BecbMa yno6Ha v NMO3BOJISIET YCKOPUTL NpoLecc pac-
yeTa, XOTH Kax bl M3 Bac MoXXeT cam npuaymatb ans cebs Hanbonee ynob-
Hyto GopMy 3anucen.
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B dopmysbl reoMeTpun KpOoBIH:

Teopema Mudaropa: C = VA2 + B2 A

Mnowaab npaMoyronbHMKa S = A x B

Mnowasb NPsMOYrosibHOMO U PaBHOGEAPEHHOTO

TpeyronbHnkoB S = (A x H) /2

Mnowapab Tpaneummn S =(A+B) /2 x H

o
w
=

Mnowaab nto6oro TpeyronbHUKa (Gopmyna lepoHay):

S=VPx(P-A)x(P-B)x(P-C)
p_(A+B+C) A c
- 2
B
8

B Mpumep pacyeTa reoMeTpum KPoBJIK:
Ckar 1

TaK KaKk cKaT 1y Hac He POBHO MapasienorpaMm, Mbl MbIC/IEHHO NPOANEBa-
€M JIMHUW CTOPOH A0 06pa3oBaHua CTaHaapTHOM durypbl. He6onbluasa no-
rPeLIHOCTb NPU 3TOM HE3HAYUTENbHA U MOXET He YYUTbIBaTbCA.

Mnouwaab ckaTa 1, NOKa3aHHOIO Ha CXeMe, PpacCYMUTbIBAETCH KaK S1 =
ABX*CE. 3pecb HE06X0AMMO OTMETUTb, YTO pa3mep AB — 3T0 peasbHbIi
pa3mep, KOTOPbIM MOXHO CHATb C YepTexa «Bua ceepxy», a pasmep CE Ha
3TOM BUae — npoekuuns. PeanbHbit pa3dmep CE Mbl BUAMM Ha BUAeE «Co.

CneposatenbHo S, = 6,6 X6,5 = 42,9 m2 e X

\,

Ckar 2

A E B
Mnowaab ckaTa 2 paBHa cymMe noLaaen ckatoB 2a 1 26.

S,,=(BFxCJ)/2,rne

BF — peanbHbivt pa3mep Ha «Bug ceepxy»,
CJ — peanbHbit pa3mep Ha Buae «B»r.

Sy, =(11,8 x 5)/2=29,5m>

S,5=(HG x GF)/2, rne

HG — peanbHbit pasmep Ha «Bua cBepxy»,
GF — peanbHbit padmep Ha Buae «D».

Sy =(4,7%4,2)/2=9,87 v

CymmapHasi niowags S, = 39,37 m?

2a

Ckar 3

S3=(KMxML)/2

KM — peanbHbliit pa3mep Ha «Bug cBepxy»,
ML — peanbHbli pa3mep Ha Buae «Co.
S3=(1,3%x2,7)/2=1,75m? ®

Ckat 4

CKaT 4 aBnseTcs 3epKaibHblM OTOGparkeHWem ckata 3, cleaoBaTtesbHO,
UMEET Ty e nnouwiaib.

S,=1,3%x2,7)/2=1,75m?

% sHINGLAS | ©




Ckatr b

CkaT 5 aBnsieTcs 3epKanbHbIM 0TOGpaxeHneM ckata 26, clefoBaTesbHo,
MMEET TY e nnowafpb, 4To 1 ckaT 26. L

S5 =(4,7%4,2)/2=9,87 m*

Ckat 6

CKaT 6 aBnaeTca 3epKanbHbIM OTOGpParKeHMeM ckata 1, cneaoBaTesbHoO,
nnowanb Sg =S4

S;=6,6%6,5 = 42,9 m?

Ckat 7
CyuTtaeTcs Kak cymma 7au 76
CKar 7a siBnsieTcs 3epKanbHbIM 0TOGpaXeHneM cKkaTta 2a
S;,,= (11,8 x 5)/2 m?
Ckart 76 aBnsetcsa Tpaneuunen
S,5=(0P +$5Q)/2x0S8
S,6=(1,7 +6,5)/2x4,2 = 17,22 m?

Ckar 8
Sg=(TUxTV)/2
TU — peanbHbiit pa3mep Ha «Buj ceepxy»,
TV — peanbHbii pa3dmep Ha BUAE «A»r.
Sg=(3,2x3,7)/2=5,92m>

Ckatr 9

Ckat 9 sABnseTcs 3epKanbHblM OTOGpaXKeHWem cKaTta 8, cnefoBaTesbHoO,
TaK e umeeT Ty e nnowagb YTo U cKaT 8.

Sg=(3,2x3,7)/2=5,92m>

10

Ckart 10

Ckat 10 saBnseTcs 3epKalibHbIM OTO6paXKeHneM cKkaTa 76, cnefoBaTesibHoO,
niowaab S1q = Svg

S10=1,7+6,5)/2 x 4,2=17,22m?
AI\H 3aBepLleHua pacyeTtoB reomMmeTpun KpoBA HaM OCTanOCb TOAb-

KO onpeAaeAvTb MAOLLLAAU TPEYroAbHUKOB, KOTOpble «Bblpe3atoT» U3
ckaToB 2a 1 7a ckatbl 3, 4, 8, 9. MpuHuMN pacyeTa TaKou Xe:

Sgy = (LWxKJ) /2

LW — peanbHblt pa3mep Ha «Bug ceepxy», KJ — peanbHbii pa3mep Ha Buae
«B»_

S34 =(4%2,5)/2=5m>
Sgig = (XVxNU)/2

XV — peanbHbi pa3mep Ha «Bua ceepxy», NU — peanbHbi padmep Ha Buae
«B»_

Sgg =(6%x4)/2=12m?
CymmapHas naowaab pasHa:
S$=8,+S,+83+8,+S5+8S5+8;+S8Sg+8g+815~-S3, —Sgqg

$=42,9+39,37 +1,75 + 1,75 + 9,87 + 42,9 + 29,5 + 17,22 + 5,92 +
+5,92 + 17,22 - 5 - 12 =197,32m2 = 198 m?
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B OnpejgeneHne cyMMapHOM AJIMHbI KOHbKOB
KoHbKOM Ha3biBaeTcs I'OpM3OHTa/\beIl7I BerHMﬁ Kpaﬁ CKaTa.

CymmapHas gnvHa KoHbKoB paBHa QS + DC + KM + HG + TU. Heo6xogmMmo
OTMeTUTb, 4TO pa3mepbl QS, DC, KM, HG, TU aBnatotcs peasnbHbIMU pa3me-
pamu Ha «Buae ceepxy»

L =6,5+5,2+1,3+4,7+ 3,2=20,9m.n. =21 m.n.

KOHBKOB

B OnpeneneHne cyMMapHOUM A/IMHbI pebep

Pebpo — AMHUSA nepeceyeHUs ABYX CKaToB, 06pasyroLmx BHELHUH
HaKAOHHbIW YroA.

CymmapHas anuHa pebep pasHa CB + CH + DZ + DQ

Heo6xoanMmMo oTMeTUTb, 4TO pa3dmepsbl CB, CH, DZ, DQ — 3to BCEMA npo-
€eKLUMK Ha Nto6oM 13 BuaoB GpoHTOHOB Unn «Buae ceepxy». PacyeT nx peanb-
HOro pasmepa MOXKHO Npou3BecTu No Teopeme Mudaropa.

Mpumep: paccuyntaem KoHeKk CB (cM. puc. ckaTta 1)
cB =VCE? + EB? = 7,6 m.n.

lne CE — peanbHbl pa3mep Ha Buae «C», a EB — peanbHbli pa3mep Ha
«BUAE CBEPXY».

DZ vumeeT Ty e anuHy 4yto n CB
DZ = 7,6 m.n.

CH=vCI? + IH?=1,2 m.n.

lne IH — peanbHbIM pa3mep Ha «Bue cBepxy», a Cl — peanbHbI pa3mMep Ha
Buae «Cn.

DQ=CH

L =76+76+1,2+1,2=17,6 m.n. =18 m.n.
peb6ep

B OnpeneneHne cyMMapHOW ASIMHbI TOPLIEBLIX YacTeN
(bPOHTOHHbIX CBECOB)

=0S+SR+WM+ ML + FG + GY + VT + TX

TopueBbIX yacrten
=4,2+2,7+2,7+4,2+3,7+3,7+4,2=29,6 Mm.n. =
=30 m.n.

TOopuEeBbIX YacTen

12

B OnpepeneHne cyMMapHOW A/IMHbI EHA0B

Ha ato6om ueptexxe eHpoBa — 310 BCEFAA npoekuus, KOTOpyto He-
06x0AMMO BbicuuTaTtb no Teopeme Mudaropa.

Mpumep: paccymTaem ANMHY eHL0BbI, 06pa30BaHHYI0 COEAUHEHUEM CKaTOB
51 6. 310 oTpe3oK HY, rne GH — 370 KOHEK, ero pa3mep n3BecTeH (4,7 M), a
YG — anvHa TopLeBOR YacTu, ero pa3Mep TaKkKe U3BecTeH (4,2 M).

GH=VHG2+YG?=6,3m v G

AHa/10rM4YHbIM 06Pa30M BbIYUCAOTCA ANIMHbBI EHL0B
VU, UX, OA, KL, KW.

L = QA + KW + KL + HY + VU + UX H

eHfoB

L =6,4+2,8+2,8+6,3+4,9+4,9=28,1m.n. =29 m.n.

eHaoB

B OnpeneneHne cyMMapHOW ASIMHbI MPUMbIKaHWUA

B aaHHble pacyeTbl BXOAAT NPUMbIKAHUS CKATOB K BEPTUKa/IbHbIM CTEHaM, a
TaKXe nepumeTp neYHbiX TPy6 (KUPAUYHbIX).

B Halwem npumepe NpuUMbIKaHWK K BEPTUKAbHBLIM CTEHAM HET (L"pmwmmFI
= 0), HO 3aTO Ha KPOBJIIO BLIXOAAT TPU KUPMUYHbIe TPYObl. Padmepbl aTuX Tpyo
CHMMaloTCH ¢ YepTexen pacanos. 3170 TP, TP2, TP3.

TP1 — 370 Tpy6a cevyeHnem 2,5x0,5m (2,5 — pa3mep cHAT ¢ BUAa «A», 0,5
— c Buaga «D).

TP2 — tpy6a ceveHnem 1,5%x0,5m

TP3 — Tpy6a ceyeHnem 1,5x0,5m
CyMMapHbIn nepumeTp Tpex Tpyb paBeH

L =TPL+TP2+TP3=6+4+4=14m.n.

DY
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B CsogHas Tabmua reoMeTpun KpoBiu

Heo6xoaumblie pasmepbl KON-BO | ef. U3M.
Mnowagb KpoBnun S KD 198 M2
[nvHa Bcex KOHbKOB L KOHBKOB 21 M.M.
[nvHa Bcex pebep L pe6ep 18 M.1.
[nunHa Bcex KapHn3oB L KapHW308B 31 M.M.
[nvHa Bcex TopLeBbIx YacTen L TopLEBbIX YacTel 30 M.M.
[nvHa Bcex eHpoB L eHI0B 29 M.M.
[nvHa Bcex NnpumMbIKaHWi L NPUMbIKaHWA 0 M.1.
CyMMapHbI nepumeTp Tpyo L Dy6 14 M.M.

Tenepb Mbl C BaMK 3HAEM KaK 06LLYI0 MI0LaAb KPbILW, TaK U pasMepbl BCex
€€ BaXKHbIX 3/1IEMEHTOB: KOHbKOB, TOPLIEBbIX YaCTeM, KAPHU3HbLIX CBECOB, EH-
[I0B 1 MPUMbIKaAHUI U MOMXEM NEPENTU HEMOCPEACTBEHHO K pacyeTy notpeo-
HocTel B maTepuanax. Mpu paccMOTPEHUM 3TUX PacYeToB Mbl GyeM nepuo-
[MYECKM CChINaTbCa Ha 3TOT MPWUMEpP, B KOTOPbIA Bbl Bcerga cmoxerte
3arnaHyThb.

14

NMopaaokK pacyeTa
Ko/n4yecTtBa He006Xoa4UMbIX
KpoBeJibHbIX MaTepuasioB

M MNoaknagoyHbin koBep TexHoHUKOJTb

MogknagoyHbIv KoBep

Camoknetomincs B/T1

Matepman bapeep OC '

Puc. 7

% SHINGLAS
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B Camoknesiwuiics 6UTYMHO-NOAUMEPHbIA maTepuan TexHoHUKO/b
(Bapbep OC 'Y)

HesaBUCMMO OT yrAa HaKAOHA B €EHAOBaX M Ha KapHU3HbIX CBecax
MOHTUPYETCA CaMOKAEOLWMNACA OUTYMHO-NOAUMEPHBIA MaTepuan
Bapbep OC I'Y.

B eHpoBe bapbep OC 4 yknagbiBaeTcs wWnpuHon 1 m (no 50cM Ha Kax-
[OblW cKaT).

L +nx1m=29+6=35m.n.,

Gapbep eHoBa = eHo0B
rae n=6 Wt — KonnyecTBo eHaoB Ha Kposne (QA, KW, KL, HY, VU, UX).

Boonb kapHu3Horo ceeca bapbep OC 'Y yknaabiBaeTcs Ha BEIMYUHY camo-
rO KapHM3HOro BbineTa natc 60 cM OT NN0CKOCTM Ppacaia CTeHbl BHYTPb 34a-
HUS MW COOPYKEHUS (CM puUC. 7).

x1 m) ><k°6=(30,2+7) x1=

L =( +N
6apbep KapHu3 KapHu30B KapHU30B

37,2 m.n.,
roe LKapHmOB =31 mM.n. — o6lasn AMHa KapHU30B;
= 7 WIT — KO/NIMYECTBO OTAENIbHbIX KapHM30B Ha KposJie (AB, BW,
KapHU30B

LF, YZ, ZV, X0, RA);

k0 6= 1M — Wu1pKHa nonockl BAOAb KapHU3a, NokpbiBaeMas bapbepom OC
ry MpuHumaem KpatHo 0,5 m (T. e. 1,0; 1,5; 2,0; 2,5 1 T.4.), TaKKaK LWUMPUHA

MaTepuana 1M 1 ero MOXHoO paspesaTtb BAO0/b Ha 24actmno 0,5 MeTpa.

Torpga o6uiee KonmyecTBo pynoHos bapbepa OC 'Y 6yaeT paBHO:

)/10 =(34,1+37,2)/10 = 8 pynoHoB

(L +L
6apbep eHgoBa 6apbep KapHU3

16

M MogknagoyHblii KoBep TexHoHUKOJTb

Mpu yrae ckata kpoBan ot 12° po 18°

B naHHOM cnyyae opraHM3yeTcsl CMOWHOM NOAKNAA04YHbIM KOBEP NO BCEKn
KpoB/e, 3a UCK/IIDYEHNEM KapHU30B 1 eHA0B, rae YKNaabiBaeTcs bapbep OC
Y. Torga nnowanb 3aroToBAEHHOro 415 paboT NOAKNAA0YHOMO KOBPA LOK-
Ha 6bITb B 1,15 pa3a 60nblie NaoWwaan KpoBaun, OCTaBLIENCS NOCE YKNaaKu
Bapbepa OC 'Y (15 cM — HaxnecT Npu MOHTaXKe MOOTEH).

SnK=(L— L 1,15 =(198 - 28,1 - 30,2 x

eHA0B - LKapHM3OBx kO,G) X
x 1) x 1,15 = 160,6 m?

B pynoHe — 15 M2 => 160,6 /15 =10,7 = 11 pynoHOB NOAKNAA04HOIO KOB-
pa TexHoHUKO/b.

Mpu yrae ckata KpoBAu oT 18° po 90°

Mpn gaHHOM yKnoHe nogknago4yHbin koBep TexHoOHWKOJ/1b yknaabiBaetcs
nonocamu 0,5 meTpa Ha TOpLEBbIE CBECHI M KOHbKW.
L V2L, +%L +L =0,5%x30+0,5%20,9++

NK = TOpLEBbIX YacTen KOHbKOB peéGep

17,6 = 43,05 m.n.
43,05/ 15 = 2,87 = 3 pynoHa.

B MeTanimyeckme KOMMIEKTyoLme

AN npupaHuA 6onee 3CTETUMHOIO BMAA, YCUAEHUA KPOBEAbHOWM
KOHCTPYKLMU U 3aLUUTbl KpaeB OCHOBaHUA OT 3arHUBaHUA Mbl pe-
KOMEHAYEeM YyCTaHaBAMBaTb MEeTaAMMUECKUE KapHU3bI (KaneAbHUKH)
U MeTarAuUYecKre GPOHTOHHbIE NAAHKM.

MeTannumyeckne KanenbHWKK yCTaHaABAMBAIOTCA Ha KapHU3ax, a GPOHTOH-
Hble MNaHKN — Ha TopLEBbIX cBecax. MeTannmyeckne npuMbIKaHUs ycTaHaB-
JIMBAIOTCA B MecTax NPUMbIKaHWS CKaTOB KPOBAW K BEPTUKASIbHbIM CTEHAM,
a TaKe ncnonb3ylTcs AN GUHULWHOW 3afe/IKM repMeTU3aLmn KMPNnYHbIX
Tpy6. CTaHAapTHas ANMHA KanejbHUKOB, GPOHTOHHBIX MIAHOK M MPUMbIKa-
HUW — 2 MeTpa.
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Mpu pacyeTe KonnyecTBa MeTalIM4eCKUX KanelbHUKOB HEO6X0ANMO YUYUTbI-
BaTb KO3IODULMEHT HaxecTa B MecTax CTblKoB, paBHbii 1,01 (2 cm). B Ha-
lem npumepe Ham Heo6xoaMMO:

MeTannmyeckmnx KapHU30B (KanebHUKOB) — AJ/IMHa 2 M

=31 m.n.

KapHu3oB

n=31x1,01/2=15,7 => 16 WITYK.

DPOHTOHHBIX MTAHOK — AIMHAa 2M

n=30x1,01/2=15,2 =>16wwTyK.

[MpUMbIKaHU — anvHa 2 M

+L =14 m.n.

NPUMBbIKaHUi TPY6

n=14x1,01/2 =7,1 => 8wTyK.

B 16Kkaq yepenuua SHINGLAS

B opHoM ynakoBke rubkoun yepenuubl SHINGLAS cepun AXKA3 co-
AepXuTtcss 2 M2 roToBOM KPOBAU (C YUeTOM BCeX HEOBXOAUMbBIX Ha-
XAECTOB NMPU MOHTa)Ke yepenuubl). YNaKOBKU PAAOBOW Yepenuubl
OCTaAbHbIX CEpPUI copepaT 3 M? roTOBON KPOBAM.

Mpu pacyeTe TpebyeMOro KofauvecTBa PHLOBOM 4epenuubl Heo6Xoaumo
YUYUTbIBaTb KOIDDULMEHT, COOTBETCTBYIOWMIA CIOXHOCTH KPbIlK. Ha camMbix
CNOXHbIX Kpbllwax oH He npeBbiwaeT 1,05 (5%).

B HalweM npumMepe nnowaab kposau 193 m2. Heo6xoanmoe KonMy4ecTBo
yrNaKoBOK:

Cepua JA3:198%x1,05/2 =103,95 yn => 104 ynakoBKM psiJOBOM Ye-
penuubl.

OcTtanbHble cepun: 198x1,05/3 = 69,3 yn => 70 ynakoBoOK.

[Ons dopm Hape3Kn «coHaTta», «TPUO» U «TAHTO» BO3MOXHO MCMNONb30BaTb psi-
[I0BYI0 Yepenuuy Npu yKnaaKe KapHU30B, KOHbKOB U pebep. B aTom ciyyae K
obuemy YMCy YNaKoBOK f06aBUM elle:

18

«KOHbKOBOKapHW3Hada Yepenuua»

«TPUO»
«TaHro» «AXa3»

Mpeo6napaioliee ,/,/ ,/,/ /
HanpasneHiue BeTpa

«COHaTa»

A - BUgMmasi 4acTb
B - 3akpbiBaemas yactb

Mpn popme Hape3Ku «coHaTa»

e /1N CTapTOBOW NONOCHI HA KapHK3e
Pacxog — 1yn. = 22 m.n. KapH13a
MoTpe6HOCTbL L /22=31/22=1,41yn.

KapH130B
e /119 KOHbKOB 1 pebep
Pacxog — 1yn. = 9,9 m.n. pe6pa

MoTpe6HOCTb (Lm"bKOB + Lpe6ep)/ 9,9=(21+18)/9,9=3,94yn.

MToro: 1,41 + 3,94 = 5,35. MlpuHumaem 6 ynakoBOK.
Mpn popme Hape3Ku «TPUo»

e /1N CTapTOBOW NONOCHI HA KapHU3e
Pacxog — 1yn = 21 m.n. KapHu3a
MoTpe6HoCTb L /21=31/21= 1,48yn.

KapH130B
e [1n9 KOHbKOB U pebep
Pacxog — 1yn = 8,8 m.n. pe6pa

MoTpe6bHOCTb (me,KOB + LpeGep) /8,8=(21+18) /8,8=4,43yn.
WUToro: 1,48 + 4,43 = 5,91. NpuHumaem 6 ynaKoBOK.

% SHINGLAS

19




Mpu dopme Hape3KK «TaHro»

e /119 CTapTOBOM NOSIOChl HA KapHK3e
Pacxog — 1yn =21 m. n. KapHU3a
MNMoTpe6HOCTHL L /21=31/21=1,48yn.

KapHU30B
e /119 KOHbKOB 1 pebep
Pacxog — 1yn = 22,5 M. n. pe6pa
MNoTpebHOCTb (LKOHbKOB + Lpeﬁep) /22,5=(21+18) / 22,5=1,73 yn.
MUToro: 1,48 + 1,73 = 3,21. MpuHumaem 4 ynakoBKH.
WnHrnac cepun OXA3 yknagbiBaeTcs 6e€3 AOMNOMHUTENBHOIO KapHU3HO-
ro psga (FOHT TaMUMHUPOBAHHOIO LWMHINIaca He UMEET CKBO3HbIX BbIPe30B).
Pebpa 1 KOHEK OpraHu3yloTcs M3 psgoBoR Yepenuubl TM60 N3 KOHbKOBO-
KapHU3HOW. Packpoi psigoBov Yepenuubl MPOM3BOAMTCS aHaNOrMyYHO Kon-
NeKumaMm ¢ popmMon HapesKn «Tpuon.

B aToM cniyyae K o6Liemy Y1cny ynakoBoK 406aBHUM elle:

e /119 KOHbKOB 1 pebep

Pacxog — 1yn =5,9 m.n. pe6pa

MoTpebHocTb (LKO%KOB + Lpeﬁep) /5,9=(21+18)/5,9 = 6,6 yn.
NToro: npuHuMaem 7 ynakoBoOK

Mpu PpopmMe HapeskU «aKKOpA» He AOMYCKAeTcsl NPUMEHSATb PAAO-
BYIO Uepenuuy AN YKAAAKU KOHLKOB U pebep!

Mpn ¢dopmMe Hape3Kku «akKopd» HeobXOAMMO KOMMNEKTOBaTb OOGbLEKT
KOHbKOBO-KapHW3HOM YepenuLen

e [1nq cTapTOBOM NOMOCHI Ha KapHU3e

Pacxogq — 1 yn = 22 M. n. KapHU3a

[MoTpebHOCTb LKap"mos /22=31/22=1,41yn.
Wtoro: NMpuHumaem 2 ynakoBKHM.

B KoHbKOBO-KapHU3Hasg Yyepenuua

KOHbKOBO-KapHM3Has Yyepenuua MMmeeT NpsiMoyrofibHyto Gopmy ¢ rabapu-
Tamn 1000x250mMM. 31O Yepenuua yHMBEpCasibHa W BbIMOHEHA TaKnm 06-
pa3oMm, YTO MOMKET UCMOJIb30BaTbCA NP 0DOPMIIEHNN, KaK KOHbKOB/pebep
(oNs Hape30K «4Xa3», «CoHaTa» U «aKKopa») Tak U nNpun odopMIEHUM cTapTo-
BOW NoMochl (419 HAape30K «CoHaTa» U «aKKopa»). Ha KapHM3HOM cBece, OHa
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MUCNonb3yeTcs LeNMKoMm. B cnyvyae npuMeHeHUs NANTKU B KA4eCTBE KOHbKO-
BOM (pebep), Kaxabl NUCT N0 HacevyKaM pasaenseTcs Ha TpU YacTu, pasmep
Kaxkaon yactn 330x250 mm.

MoHTHpyeTCca NMTKa Ha KOHbKe (pebpe) BHaxnecT. O4HOM YNaKoBKHM
KOHbKOBO-KapHW3HOM MIUTKU OCTATOYHO A1 MOHTaa 12 NOroHHbIX me-
TPOB KOHbKa (pebpa), nnn 20 NOroHHbIX METPOB KapHU3a. B Hawem npume-
pe ANIMHa KoHbKa 1 pebep = 39 M. ., a AiMHa KapHuada = 31 M. Nn. Bcero xe
Ham noTpebyeTcs cneayrollee KoNM4ecTBO YNaKOBOK KapHU3HOM MAUTKMK:
(L )/12+L /20=4,8yn=5yn.

+L
KOHbKOB pe6ep KapHu3a

M EHpgoBHbIN KOBep TexHoHUKO/1b

EHAOBHbLIM KOBEep UMEET LBET, aHaAOTMUHbIN LBETY PAAOBOM uepe-
nuubl. OH NpeapHasHaueH AAA HAAEXHOW TMAPOU3OAALIUWU BHYTPEH-
HUX NepenoMOB KpbILLU (EHAOB), Haubonee NOABEPXXEHHbIX BO3AEH-
CTBUIO CHETOBbIX U AOXKAEBbIX HAarpy3okK.

TaKXe eHAO0BHbIMWU KOBPaMMK repMeTU3UPYIOTCH NPUMbIKAHUS K BEpPTUKab-
HbIM CTeHaM W Tpyb6am. Kaxabii pynoH eHOOBHOro KoBpa nmeet aanHy 10
METPOB, WHUPHUHY — 1 MeTp.

EHpOBBI

MoTpe6HOCTb MaTepmana ans yKnagKku B €HA0BbI paBHa KOIMYECTBY Y/10KEH-
Horo Tyna bapbepa OC I'4.

L =L +nx1m=29+6=35m.n,,

EK eHpoBa@ = Lﬁapbep eHpoBa eHjoB
rae n = 6 WT — KONMYecTBO eHaoB Ha Kposne (QA, KW, KL, HY, VU, UX).

MpumbikaHusa

B mecTax NpMMbIKAHWM MOHTUPYIOTCS MOJIOCHI €EHAOBHOIO KOBpa LKMPH-
HOM He MmeHee 500 MM (NpUYeM Ha CTEHY noJsioca 3aBOAUTCH HE MeHee
yeM Ha 300 mm).
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[nsa repmeTnsaumm AbIMOBbIX U BEHTUASLMOHHBIX TPY6 AenatoT BbIKPOMKY M3 Hopwmbl pacxopa:
eH[l0BHOro Kospa. LnpuHa BbIKponKK paBHa 500 MM (NONOBKUHA WKPUHDI Ha TopLeBble YacTu ucnoabayerca 100 r Ha 1 m.n.;

pynoHa), AfIMHa CKNafblBaeTcs U3 ropu30oHTaNbHOro pasmepa CTOPOHbI TPy- Ha KapHU3HYIO YacTb (aAA cepun AKA3) — 100 r Ha 1 m.n.
6bl natoc 30 ¢m (Mo 15 CM HaxIeCT Ha KaKAbln yron Tpyobl).

L exrpys = Lrpys/ 2+ 0:3%N  =14/2+0,3x12=10,6 m.n.

CyMmapHasa anvHa eHAoB B HaleM npumepe coctaBaget 35 M. M., a AIvMHa
npUMbIKaHui K Tpy6am = 10,6 m.n. CnegoBaTenbHO, HAM HEOBXOANMO: CoBeTyeM obpaliatb BHUMaHWe Baluux 3akasuMKoB, 4YTO 6OAb-
LUMA pacxos MAaCTUKU, YeM NPUBEAEHHbIe HOPMbl, HE BeAeT

+ = =
(35+10,6)/10 = 4,56 = 5 pynohos K YAYUYLUEHUIO CKAE€UMBaeMOoCTU, MO3TOMY Mbl COBETYEM MpPUAEP-
XXUBaATbCA HOPM pacxopa 6GUTYMHOM MACTUKM M He MpeBblilaTb

Ha eHAOBHbIM KoBep — 400 rHa 1 m.n;
ANF TepMeTU3aunmu NpuMblikaHui — 750 r Ha 1 m.n.;

UX.

B KpoBesbHble rBO3aM

Mpn 06YyCTPONCTBE KPOBMM MCMOMAbIYIOTCA raNbBaHW3UPOBaHHbIE MBO3AM N=L o x 0,4+ L x 0,4 + L . x 0,75

- - TopueBbIX YacTeu €eHaoB NMPUMbIKaHUHU

¢ yBenuyeHHom wnsankon 30 x 10 x 2,5 mm.

Mpn MOHTaXke KPOBNIM BCE 3NEMEHTbI KPOBEIbHON CUCTEMbI UMEIOT KaK Gbl B HaweMm npuMepe 310 30 x 0,1 + 29 x 0,4 + 14 x 0,75 = 25,1 Kr
BOWMHYIO GMKCaLMI0O — 3a CHET KNEEeBOro ¢nos U GUKcaLmm reo3asamu. .

A yio ¢ a ¢ a A [TpumeyaHue: B ogHOM KOpoOKe 24 KapTpuarka.

Mpu yrnax HakfMioHa ckaTta 0 45° Kax bl rOHT Yepenuubl Kpenutcsa 4-ma

rBO34AMMU.
Ecnu ckat Kpy4e 45°, To pacxoj yBenMinBaeTcs 40 6 rBO3eN Ha MOHT.
Kakabi nenecTtok KOHbKOBO-KapHU3HOW YepenuLbl Kpenutes 4 rBo3asMu.

EHOOBHbIV KOBEP M NOAKNAA0UHbIV KOBEP GUKCUPYIOTCA MO NEPUMETPY C Lia-
rom 20-25c¢m.

MeTannuyeckne KommnaekTylowmne GUKCUPYIOTCS MBO3ASMMU B LIAXMATHOM
nopsiake c warom 15-20c¢m.

Pacxop reo3aew B KOMMIEKCE MOXHO OLIEHUTb KaK:

N = st x 0,08, B HalweM cnyyae 370 15,84 Kr = 16 Kr

M ButymHasa mactuka TexHoHUKO/1b N223 (PUKCEP)

ButymHasa mactuka PUKCEP ncnonb3yeTtcs Ans NPOKNENKU HaxnecToB noj-
KNaJo4HOro KoBpa M KpaeB eHAO0BHOI0 KOBpa, repMeTn3aLmnmn TOpLEBbIX Ya-
CTEeN U NPUMbIKAHUI K cTeHam unu Tpy6am. PacoBKka GUTYMHOM MACTUKKU B
Beapax no 3,6 1 12 Kr n B KapTywax no 0,35 Kr, KoTopble 0CO6eHHO YA06HbI
npu paboTe Ha CKaTHbIX KPOBASX.
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B aTux cnyvyasix NpUMMEHSIOTCH TOYEYHbIE a3P03IEMEHTHI.

Toye4yHble aapo3aneMeHTbl HU3KOro Tuna 60Jiee 3CTETUYHbI, HO UX JlyYLlEe UC-
Nnosib30BaTb Ha KPYTbIX CKaTax. ToYeyHble adp03/1eMEHTbI BLICOKOrO TUNa He
3acbinaet CHErom, NO3TOMy OHU 6osiee 3GPEKTUBHbBI Ha NOSIOTMX KPOBASX.
PacyeTHas nnowanb BEHTUIMPYEMOrO NMOLKPOBENLHOIO NPOCTPAHCTBA TO-
YeYHbIX a3p03IEMEHTOB paBHa 5 M2,

PacyeT BEHTUNALUOHHOM

CMCTeMbl ® BEHTUNALMOHHbIM KaHan Haj TenaoM30a5aUMen AOMKEH UMETb Bbl-
coTy npoayxa 50 MM npw yrne ckata 6onblie 20°. MNpy yMeHbLIEHUN
yrna HaknoHa ckata (meHee 20°) BbicOTa Npoayxa Ao/KHa ObliTb yBe-
nnyeHa go 80 mm;

TaKKe cneayeT yuuTbiBaTh:

Mpu opraHu3auuu BEHTUAALMU KPOBAU Haubonee 3PpGPeKTUBHbLIM, e eCNM ANMHA cKaTa 6oMee 15 M, TO HE06XOAMMO NPEeAYCMOTPeTb A0-
3KOHOMWYHBLIM U YAOGHBLIM NPU MOHTaXE ABAAETCA CMAOLLUHOW KOHb- NOMHWUTE bHbIE BEHTUNALMOHHbBIE BbIXOAbl MO CEPEAMHE CKaTa.
KOBbI a3po3aneMeHT. AAMHa anemMeHTa coctaBasdeT 0,61 M U obcay-
XuBaeT nopsipnka 25 M? NoAKPOBEAbHOIO NMPOCTPaHCTBA.
B Hawewm cnyyae: /

Nem = $up /25=396 /25=15,84 =16 wr.
Tpebyemoe KONMYyeCcTBO CMIOLWHbIX KOHbKOBbIX 3/1EMEHTOB (16 WT)
pacnpegensemM paBHOMEPHO N0 BCEM KOHbKaM KPOB/N.

BbIBalOT crly4au, Korga Ha KpoBre BOOOGLLe HEeT KOHbKa (laTpoBasi KpoBAs
W Apyrue), IM60o ecTb, HO ero HeIOCTaTOYHO AN BEHTUASALMM CKaTa (BasbMa).

MAA

=
> 59 53N

s
ToueuHble a3poaNeMEHTbI B aCCOPTUMEHTE: CNAOLLHOM KOHbKOBbIM
- NPUKOHbKOBbIW (HU3KOTFO U BbICOKOIO TMNA) a3pP03NEMEHT KOHbKa
\ - KOHbKOBbIM (HU3KOIr0 U BbICOKOIO TUMa) /
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CBoagHaa Ta6nuua

HanmeHoBaHue

Kon-Bo| En.nuam.

lMoaKnago4HbIM KoBEP

Bapbep OC 'Y 9 pyNoH
MoaknanoyHbiv KoBep TexHoHNKOJ1b 3 PY/OH
KanenbHuK 16 LT,
®poHTOHHas nNnaHKka 16 LWT.
'Y SHINGLAS
PsapoBas Yyepenuua (CKaT KpoBn) 104 yn.
OXA3
Panosas yepenuua (Pebpa 1 KOHbKK) 7 yn.
PapoBas yepenuua (CKaT KPoBK) 70 yn.
CoHata PsinoBas Yepenuua
6 yn.
(CtapTtoBas nonoca, pebpa 1 KOHbKHK)
PapoBas yepenuua (CKaT KPOBIK) 70 yn.
Tpuo PanoBas yepenuua
6 yn.
(CtaptoBas nosioca, pebpa 1 KOHbKM)
PapoBas yepenuua (CKaT KPoBK) 70 yn.
TaHro Panosas yepenuua
4 yn.
(CtapToBas nosoca, pebpa 1 KOHbKMK)
JXKA3 PapoBas yepenuua (CKaT KPOBK) 104 yn.
CK/K . PapoBas yepenuua 4 0
Hepenunuen (CtapToBas nosoca, pebpa 1 KOHbKM) yn.
AKKOpA ¥ Paposas yepenuua (CKat Kposnw) 70 yn.
Cowara ¢ K/K PsijoBasi yepenuua 5 o
dyepenunuen (CtapToBas nonoca, peépa U KOHbKH) yn.
26

EHOOBHLIN KOBEP

BeHTunauma

KOHbKOBbIV BEHTUNALUMOHHBIN Npodunb TexHoHUKOJ1b

PynoH — 10 m 5 py”n.

5 Kr 2 yn.

1 Kr 1 yn.
ButymHasa mactuka TexHoHUKOJ1b (PUKCEP)

12 Kkr BEApO

3,6 Kr Beapo

0,35 Kr (KapTpuax) 28 wT

wT

3aknyeHue

Hawe pyKOBOACTBO NMOAOLIIO K KOHLY. Mbl MOXXeM nopekoMeHgoBaTb Bam
nocseaoBaTe/ibHO 3anucbliBaTb Bce Balwu pacyeTbl, TwartenbHO GUKCUpys
BCE NPOMEXKYTOYHbIE UMbdpbI, U 0693aTe/IbHO HapucoBaTb 06 beMHbIN 3CKU3.
A B cny4yae BO3HMKHOBEHWUS 3aTPyAHEHMI MM BOMPOCOB MpU pacyeTe Ma-
TepuanoB, 6e3 NpPoMeaNeHUsl CBA3bIBANTECH C IOOLIM U3 HaLUUX cneLumanu-
ctoB. CoBeTyeM BaM TaKKe BHUMATENIbHO U3Y4YUTb MHCTPYKLMIO MO MOHTaXY

rnékomn yepenuupbl SHINGLAS.
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ona 3aMmeToK
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