2 3YBP

YHMBEPCAHI{HbIﬁ
KPOBEIbHbIN YTONbHUK
«KPOBEIbLUNK»

MHCTpyKUWMs No 3kcnnyartauum
YBAXXAEMbI/ MNOKYMATENb!

Bbipaxaem 6narogapHocTb 3a Balw Bbibop u ra-
paHTMpyeM BbICOKOE KauyecTBo, GesynpeuHoe
YHKLIMOHMPOBaHWe nprobpeTeHHoro Bamm nage-
nus Npy cobnioaeHM NpaBun ero akcnyaraumm.

A BHUMAHUE

NPOAOMKANTE YTEHWE PYKOBOLCTBA HE HAYM-
HAWTE PABOTY C U3[JIENIYEM, MOKA Bbl HE O3HAKO-
MWTECb C HACTOSILLMMU NPEAYNPEXOEHUSIMU.

lMepen Bamu yHuBepcanbHbIi KpOBEnbHbIN
YrONMbHUK — WHCTPYMEHT AN TOYHOW WHXe-
HEpHON pa3MeTKu AeTanen Npu U3roToBMEHNN
CTPOWTENbHbIX CUCTEM, CTPOMUI, NECTHWL,
MPOYMX CMOXHBIX CTPOUTENbHBIX KOHCTPYKLMIA.
B vHCcTpykummn GygyT paccMoTpeHbl NsiTb OC-
HOBHbIX (PYHKUMIA MHCTPYMEHTA: TOYHbIN pas-
METOYHbIN YronbHUK (Mo3Bonstowmin pabotaTtb
B CMUCTEMe rpagycbl — AeLMMETPbI), TOPLIOBOY-
HbI YrofbHUK, TPaHCMNOPTUP, PencMmyc, Ha-
npasnsioLas Ans nunbl.

BaxkHo: YepTexu 1 pucyHKM faHbl He B MacluTabe.

ApTuKynb:

34391-18
34391-30

YronbHuk

9

Hanpasnstowan
ANS NUnbl

@

TopLOBOYHbII
YrONbHUK

Peiicmyc

&

TpaHcnoptup
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O6uwasn cxema OnucaHue yronbHuka

1. Cnunka Ha yronbHuke pasmelLeHbl LWKasbl 415 NPOCTbIX, @ Takke 4ns
BanbMOBbIX W €HOOBbIX CTPONUM. BHYTpeHHWe Likanbl SBns-
2.YNopHbIit BEICTYN 10TCS METPUYECKMMM, BHELLHAS LUKana SBMnAeTcs rpagycHou.
3T YronbHUK NpoOMapkMpoBaH C [BYX CTOPOH, ANs pasmeTku
- 104Ka BpaleHns cTponuna ¢ noGoi CTOPOHbI.

4. PasveTouHble 3apy6ku LLikana c oTMeTkamu Bcex 90° NO3BONSET Pa3MeTUTL No6oi
. . TON B rpagycax, a Takke yros, BbipaXeHHbIV B BUAE CO-

5. Pa3mMeTouYHbIN Kpaii/ Kpomka Y pady y P

OTHOWeHUA «geummeTpa nogbema K MeTpy npobera

HanpasnstoLei Ans nusbl (nporona)».

6. MeTpuyeckas Lkana ans npocTbix (comons) [Moa pa3aMeTo4HbIM KpaeM pacnornoXeHb! cre-
1 BanbMOBbIX/eHaoBbIx cTponun (Hip-Val), LuanbHble 3apybku, MO3BONSIOLLME Havep-
oTpaxaloLLas KonM4yecTBo AeLMMeTPOB TUTb NPSIMYIO NapannenbHylo TUHWIO
nogbema k MeTpy npobera (nporoHa) 2 BOOMb KPOMKM AOCKM (PENCMYC).

4
7.TpapycHas Wwkana Ans BanbMoBbIX /
€H[OBbIX U NPOCTbIX CTPOMUN
[ —
KPOBE/NbLUNK
23 45678 10 12
/ HIP- VAL
op
C|
COMONS
3Il
7

www.zubr.ru www.zubr.ru
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A BHUMAHUE

MeTpuyeckas Lkana oTpaxaeT OTHOLUEHME noAbema, Bbl-
paxxeHHOro B AleLMMETPaXx, K METPOBOMY NPOroHy (npo6ery).

BBeneHue

Pa3bepem paboTy yronbHuka Ha criegytoLem npumepe (puc. 1),
rae nsobpaxeHbl cTponuna (CTponuio / cTponunbHas Hora)
C BbIpE30M Ans NMOCaAKuM MOBEpX BHELIHEro Kpasi BepxHeW
06BA3KM (06BA30YHONM [OCKU) HapyHOW cTeHbl. CoeanHeHne
CTPONWI C KOHBLKOM.

Ridge, R

Common Rafterﬁ

I
/‘End C.R.
T HipH Hip H
Wall Plate / ‘l\ﬁ

Common Rafter

Puc. 1. Bug cboky. Ctponuno, Puc. 2. CBepxy n3obpaxeH KoHek
BEpPXOM Ha BepxHeln o6Bs3ke cTe- (Ridge, R). CrneBa u cnpasa npo-
Hbl (B ceveHum). cTble cTponuna (Common rafter,

CR). CHusy «koHuUeBoe» CTpo-
nuno (end C. R.). Mop yrnom 45°
«BanbmoBble» cTponuna (Hip H).

www.zubr.ru

YHuBepcanbHbI KPOBENbHbIN YronbHUK

Nbl KPOBEJIbHbLIX CUCTEM

TepmuHonorus u 0603HaYeHUs

Banbma

HIP

Topuoselit ckat
TpeyronbHoun
hopmbI

Valley Roof

[ByxckaTHas
(wunuoBas)

Gable Roof

MHorockaTHas

Gable & Valley

Puc. 3

BanbmoBast noBoOpoOTHas
I-o6pasHas

Lean to Roof

EHpoBa (BHYTpe
yron mMexay Asy
ckaTamu)

HakocHbie
CTponunbHbIe

HormM

Hips

Pa3xeno6ouHas

Valley ;

OpHockaTHas

Lean to Roof

HHUI
s

BanbMoBas (4acTHbIN
cnyuyaui — lonnaHackas )

Hipped Roof

www.zubr.ru
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R — koHek

CR — npocTble cTponuna SEEKEEEE
H — HakocHble R X

(BanbmoBble) cTponuna END CR R

V — pa3xenobouHble R 4| 3AS
(eHpoBbIe) cTponuna N > E \\‘L
JR — HapoxHMKN g o ¥ 3 5
(kopoTkue cTponuna) JR o 2
VJ — HapOXHWK ckaTos, Puc. 3 =2l

obpasyoLux pasxenobok

HVJ — nogctponunbHbIi 6pyc, onépThiit Ha pa3xenoboyHyo
CTPONUMbHYIO HOTY

TepMuHBI, UCnonb3yeMble NpU KPOBenbHbIX paboTax

Pitch — YKnoH: HakmoH KpbIwW / Yron HakfoHa CTponwunbl
MO OTHOLUEHWUIO CTPOMUI1, MO OTHOLLEHWIO K TOPU3OHTaNbHOMN
NMocKoCTU.

Pitch Line — OceBas nuHuWa HaknoHa: NuHUs, uayuias ot
BEPXHEro BHELUHero kpasi 06Bsi3KM CTEHbl K OCEBOW NUHUK
KOHbKOBOW focku (Puc. 4).

Rafter Length — [innHa ctponuna: AnvHa oceBow NMHUK Hak-
TI0Ha OT ToYku a Ao Touku b (Puc. 4).
Span — lNponeT: WrpuHa 3gaHns.

Run — Mpo6er nnu nporoH paBeH NonoBWHE ANWHbLI NporeTa,
T. €. PacCTOSIHMIO OT Kpasi CTeHbl 40 LIeHTPanbHOWM NI0CKOCTH
30aHus.

Rise — [Nogbem: paccTtosiHne OT KOHbKa WNW LeHTpanbHON
TNIMHUN KOHBbKOBOW [LOCKM [0 cepefuHbl nponeta (Todka d).

www.zubr.ru

YHuBepcanbHbI KPOBENbHbIN YronbHUK

Puc. 4

Pitch Line
Anuna
cTponuna

Rafter
Length

XsocT
unu
KapHU3
Tail
or
Eave

O6pe3
«A»
XBocTa

Tail Cut
Loss "A"

JuHuA yknoHa

Mpo6Ger

TNwunna yknona
Pitch Line

B N Moabem
epxHan  ~ Rise
BepTUKanbHas:

oTMeTKa. ~

S
d Top Plumb Mark S

O6Baska
CTeHbl

MpoGer (nporoH)

Ri
Wall Plate __POMeT un
Span
KoHueBas BepTUKanbHas Puc. 5
OoTMeTKa
End Plumb MaTounas BepTuUKanbHas
Mark OTMeTKa
Heel Plumb Mark
Cc
AnuHa
b cTponuna
Teopema Mucparopa Mogmem
B pacuerax Bam cmoxeT nomoub
Teopema lNMudparopa.
«a» (npober) n «b» (nogbem)
ABNAOTCS  KaTeTamu  MpsiMo- a
YronbHOro TPEYrofbHMKa, a «C» MpoGer
(anvHa CTPOI'IVIJ'IB) ABNACTCA  [ya cTponmna=
TMNOTEHY30M.
" c=Va?+b?
anpumvep:
c=V32+42

a=3m =
B=4 M c=\9+16
c=?Mm c=1\25 c=5m

www.zubr.ru
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A BHUMAHUE

Ecnu 3aroToBka M3orHyTasi, UCnonb3yiTe marepuan u3ru-
6om BBepx.

Pa3meTka wabnoHa gns npocToro ctponuna

Mpu pasmeTke CTPONUI, Kak nokasaHbl Ha puc. 4 (gonycTum
c MNOOBEMOM B 5 gm), Ha4HWTE C BEPXHEro KOHLUa CTpo-
nuna, nomnoxuTe TPeyrorlbHNK Ha CTPOMUMNO Takum obpasom,
4TO6bI ero T-o6pa3Hoe OCHOBaHME YCTONYMBO yAEpXKMBaNoch
PAOAOM C BEPXHUM kpaeMm cTponuna. lNoBepHWTe yronbHuK Ta-
KuM 0bpasom, 4Tobbl Uudpa 5 Ha MeTpuyeckont Lukane Ans
npocTbix ctponun (COMMON) oka3anacbk Ha TOM Xe Kpato
cTponwuna, 4YTo 1 To4ka BpalyeHus yronbHuka (PIVOT), coxpa-
HSIA NOMNOXEHME YronbHMKa OTHOCUTENbHO cTponuna (Puc. 1),
HayMHasi C TOYKU BpaLLeHUst poBeauTe NuHuio. 3To AaeT BaM
HanpaBrieHne BepXHero BepTMKallbHOro pesa cTponuna Ans
€ro KpenneHusi K KOHbKY.

MPUMEYAHMUE: MNpu ncnonb3oBaHUy KOHBKOBON JOCKU HYX-
HO Yy4eCTb [AOMOMHUTENbHbIA 3MIEMEHT, ANA 3TOr0 BbIYECTb
NOMOBUHY ee TOMLMHBI U3 BEPXHEN BEPTUKANbHOW OTMETKM
(Pwuc. 6).

OTMmepbTe AMNMHY CTPONUna BAOMb BEPXHEW CTOPOHbI CTPOMNU-
na. Coenainte Apyryto BEPTUKanbHYH OTMETKY, Kak U paHbLue
(HWXHWIA BepTUKanbHbIA pe3). 3Ta NuHWS 0603HavaeT BHeLL-
HIOK CTEHY 3laHus, OT KOTOPOI U3MEPSIETCA LUMPUHA 30aHNS.
[lobaBbTe HEOBXOAVMYIO ANVHY KapHU3HOTO cBeca K AnnHam
cTponuna, KoTopble npuBefeHbl B Tabrnuue B KOHLE MHCTPYK-
umn. Caenainte KOHLEBYIO BEPTUKaNbHYIO OTMETKY Ha KOHLe
KapHU3HOrO CBeca CTponwuIa, Ucnonb3ays Ty e umdpy 5 Ans
BEpPXHEW U MATOYHOW BepTuKanbHoW oTmeTok (Puc. 6). Kap-

www.zubr.ru
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BepxHui a
BepTUKanbHbIN

pe3
(6e3 KoHbKOBOM (
AOCKH) /

MNaTounas

——J 5dm
OR
26.5"

BepTUKanbHas

oTmeTka /

Puc. 6

HW3Hble CBECbI MOTYT BbITb 06pe3aHbl 10 yCTaHOBKM Ha MECTO
WK nocre yCTaHoBKU Ha MecTo. C MOMOLLbIO MeNoBaHHOTO
WHypa MM NasepHOro HWBenupa caenante OTMETKY BOOMb
BCEX KapHW3HbIX CBECOB B KayecTBe opueHTupa, YTobbl cae-
natb HUXHWE U NATOYHbIE OTMETKM (Puc. 7).

www.zubr.ru



CoBMecTuTe oTmeTKy

B 10.5 cM Ha BHewHem \ ¢~
Kpae yronbHuka

¢ uepToit
BepTUKANLHOM

oTmeTkN

YHuBepcanbHbI KPOBENbHbIN YronbHUK

PyKkoBOoACTBO No aKcnnyaTaumm

Puc. 7 CtopoHa b yronbHuka

Pwuc. 9 Pa3aveTka BanbMoOBOro unum €HO0BOro cTtponuna

BokoBoii pe3 caenaH noa yrnom 45°
Ans NNOTHONO KOHTaKTa C KOHbKOM

7

YacTb o6pe3ku CTeHb!

WNK eHgoBoro
cTponuna

rafter

45°
M l

Mpo6er BansmoBoro

Run of hip or valley
Rise

MpoGer npoctoro

cTponuna

Run of common
rafter

www.zubr.ru

MpocToe s
Banbma )uponvmo -
vnn Enposa
Common
Hip or valley
45°

/";36 \
‘ ™ i
T Npo6er (nporon) —
Run
Puc. 8 CooTHoLLeHWe Mexay npoberom
BaNlbMOBbIX UMW EHA0BLIX CTPOMWUI

1 NpoGEroM MpOCTbIX CTPONUI

‘<—1.4M

/
/
7
/ /CTFOI'IVIHA / /

HwxHwii Bbipes:

1
/ \ ANVHA
/

/ Rafter
/ ‘\ length
/ 90°

OTMeTKy,

! ~

BepxHsas BepTUKanbHas oTMeTKa
Ha OCHOBE WKanbl Ansl BarbMOBbIX

WUcnonk3ynTte

Cpenaiite BepT y

3atem r

y
(HWXHIOK) OTMETKY Noj NpPAMbIM
epTUKaNLHOM OTMETKE.

n
Ty e uncpy, KOTOPYIO BbI UCMONb3OBaNM
cTponun, y
B noALeme Ha MeTp

Ans o6
BO

YITIOM K B
" WTe Wwkany ans

W @HAOBbIX CTponun

npo6era - HaKNOHUTE AUCK NUMbI Ha 45°

V¥ caenaitte Nponun BOOML BEPTUKANLHOM
oTMeTKW. ITO AacT BepTUKanbHbIi U 60KOBOI
pes3 3a 0fiHO PacnuIouHoe AeNCTBME

Ecnn pabotaeTte c rpagycamu, TO UCMONb3yMTE rpafycHyo
LuKany yrofiHuKa Tem e cnocobom. [inuHa ctponvna B 3aBu-
CMMOCTU OT rpaflyca npueeaeHa B TabnuLie B KOHLE MHCTPYKLIMK.

EnpoBoe cTponuno

Ctponuno V, coeguHsiiolee no agnaroHanu obBsi3Ky U KOHeK
B TOYKE MNepeceyeHuns OBYCKaTHOM NPUCTPOWKA K OCHOBHOM

kpbiwe (Puc. 3)

BanbmoBoe cTponuno
Crtponwuno H, coeguHsiiolwee no guaroHany o6BA3Ky 1 KOHEK

(Puc. 3).

www.zubr.ru
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Mockonbky kak BanbMOBOE, Tak W €HOOBOE CTPOMWMo Ha-
xofATcs nog, yrnom 45° k npocTomy CTponuny, oHu oba siB-
NATCA AMaroHanbio UMK rUNoTeHy30N B MPSMOYrofibHOM
TpeyronbHKKe, TpeMsi CTOPOHaMU KOTOPOro SIBMSAOTCSA Barb-
Ma, cTeHoBasi 06Bf3ka, MPOCTOE CTPOMWIIO WMV EHAOoBOE
CTPONWUMoO, KOHeK, npoctoe cTponuno. [loaTomy OTMeTKM
1 ANUHBI NPUMEHSIIOTCS OAMHAKOBO K €H0BbLIM U BanbMOBbIM
ctponunam (Puc. 8).

Lincdpa o603HavaeT konnyecTso AELMMETPOB Nogbema nméo
rpagycoB YKMOHa B 3aBWCUMOCTU OT TOrO, Kakow LUKamown
Bbl Monb3yeTecb. BanbMmoBble 1 eHAoBble cnponuna uvetoT
oTAernbHYHo LUKany, T. K OHW pacnonaratoTcsa noa yrnom 45°
K MPOCTbIM CTPOMWIaM W MO3TOMY AOIDKHbI ObITh ANUHHEE.
Ha Puc. 8 BanbmMoBoe CTPONMNo UMeeT ropu3oHTasbHbIN Npo-
6er 1.4 meTpa k nogbemy 1 MeTp, a NPOCTOe CTPOMNMUIIO NOAHM-
MaeTcs Ha 1 MeTp Ha 1-MeTpOBOM ropusoHTanbHoM npobere.
CnepoBatenbHo TpebyeTcs Apyrov yron Ans BepTUKanbHbIX
OTMETOK.

Ha Pvic. 9 yronbHuk NpuknagsiBaeTcs K CTPOnuy 1 NoBopau-
BaeTcsA TakuM xe o6pa3oMm, kak 1 Ha MPOCTOM CTPOMnure, HO C
CrONb30BaHNEM LLKASTbl A471s BAIbMOBbIX Y €HAOBbIX CTPOMUST.

UTtoBbl HAWTK TOYKN NepeceyeHns LeHTpa BanbMOBOroO CTPO-
nuna u KoHbka, octaebTe npunyck okorno 30 cm u Gonee
C ABYX KOHLIOB KOHbKOBOW [OCKW, Ha KOTOpbIX oba Banbmo-
BbIX CTPOMUIa COEANHSIOTCA C KOHbKOM. Bo3bMuTe oaHO U3
npocTbIX cTponun (kotopble GyayT coeanHEHbI C KOHBKOM Ha
OCHOBHOW KpbllLe), MOMECTUTE HWXKHWIA Bbipe3 Ha 06BA3KY
B OOHOW NNUHUM C KOHbKOM. BepXHWI KOHeL, NpoCTOro CTponu-
11a nomMecTuTe BAOJb KOHbKA, CPaBHSIB BEPXHUE KPOMKU 060-
nx (Puc. 10).

www.zubr.ru

YHuBepcanbHbI KPOBENbHbIN YronbHUK | 13
Puc. 10 HaxoxaeHne Touek nepeceyeHns BarnbMOBbIX CTPOMMUIT C KOHBKOM

LieHTpanbHas NUHUA ABYX
p X cTponun.

rd

T A\

KoHek

Ridge
MpocTtoe
cTponuno
nnone3yercs
B KayecTBe

O6pexLTe KOHeK NPUMEpPHO

Ha 50 MM AnuHHee, YeM OTMeTKa,

4TO 6b1 MOXHO 6bIM10 3a6UTL rBO3AbL
4epe3 KOHeK B Ba/lbMOBOE CTPONUIIO,
NpY YCIOBUK, YTO MO LIEHTPY OTCYTCTBYET
npocToe cTponuno. B npotueHoMm

cryyae KOHeK AOMKeH GbIThb

oTpe3aH No oTMeTke

nuHelikn / wabnoHa

B aToi Touke caenante MonMepeyHyro OTMETKY Ha BepxHen
YacTW KOHbKa. OTa OTMEeTKa SBNAETCS LeHTpanbHOW NuHUen
[BYX NnepecekarwLmnxcs BanbMoBbIX cTponun. MpocToe cTpo-
n1no, KOTOpPoe MCMoNb30Banu Ans HaXOXAEeHUsS TOYKU nepe-
ceyeHnsi ByaeT nomelleHo Ha MecTo, ykasaHHoe Ha Puc. 3
1 HaxopsilLieecsi B OAHOM JIMHUM C KOHbKOM, Ha3blBaeTcsi KoH-
ueBoe npoctoe ctponuno (KMC).

Takum 06pa3om MOXHO AOBWUTBCA TOro, YTO MOAbLEM Baslb-
MOBbIX CTponun Oyaer paBeH NOAbEMY MPOCTbIX CTPOMWM
Ha OCHOBHOW Kpbllle. OCTaBbTe HUXHME KOHLbl BarlbMOBbIX
cTponun (KOHLbI KAPHU3HOrO CBEca) HEMHOTO Kopoye, YToObl
OHMW He MelLLanu CoOeAMHEHNIO BETPOBbLIX JOCOK B yrnax.

www.zubr.ru
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HapoxHuku

HapO)KHVIKM — cTponuna, KoTopble He JOXOoOAT OT 06BA3KM pafe]
KOHbKa.

BanbMoBbI HapOXHUK JR: TSHETCA OT 06BSA3KM 40 BanibMO-
BOro ctponuna nog yrnom B 90° k o6Ba3ke.

EHpoBbIM HapoXHUK VJ: TAHETCS OT KOHbka [0 eHAOBOro
ctponuna nog yrrnom B 90° K KOHbKY.

EHpoBo-BanbMoBbIM HapoxHuk HVJ: TaHeTcs oT Banb-
MOBOrO CTponuna K eHOoBOMY cTponuny nog yrnom B 90°
K KOHbKY. He kacaeTcsi H1 KoHbKa, Hi 06Bs3ku (Puc. 3).

Moabem n npober HApOXHUKOB TakKoM e, Kak U y MPOCTbIX
cTponun. Mpn pa3meTke HAPOXHWMKOB LUKany Ans NpoCTbIX
CTPONUI BbIYUCTISIIOT Kak 1 AELMMETPOBOE YKCIo nogbema. B
MecTe COeMHEHUs1 HAaPOXHWKA C eHAOBBIM UMW BanbMOBbLIM
CTpPONUIoM caenaiTte OTMETKY AN BepTUKarnbHoro pesa, 3a-
TeM caenawvite pe3 BAOMNb OTMETKM MoA yrrom B 45°. 31o gact
cpa3y oba pesa: BepTuKanbHblii M 6okoBoin (Puc. 9). PasmeTka
HapOXHWKOB Ha KOHbKe UNu 06Bsi3ke MPOU3BOAUTCS Tak Xe,
Kak 1 pasmeTka NpocTbiX cTponun. Ha eHnoBo-BanbMOBbIX
HapOoXHWKax BepTUKanbHbIA pe3 rnog yrnom B 45° genaetcsi
C 060MX KOHLIOB.

[nuHa HapoXHWKa M3MepsieTcs U3 AanbHero yrna (Beptu-
KanbHOro pesa nop 45°) 4o Apyrovi BepTUMKanbHOM OTMETKU
BEpXHEW KPOMKWU (Tak e, kak Ha Puc. 9 ana BanbmoBoro
cTponwuna).

EHAoBO-BanbMOBblE HAPOXHUKW U3MEPSIKOTCS MO AvaroHanu
OT fAarnbHero yrma Ao AanbHero yrma. iuaroHarnbHoe name-
pEeHne KOMMEHCHPYET MOMOBUHY TOMLLMHBLI KOHBKOBOW [OCKU
(a ANA HapOXHWKOB — MOMOBUHY TOMLLMHbLI BarlbMOBOTO MW

www.zubr.ru
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eHaoBoro crponuna). PasmeTka yrnoB Ha HapoXHMKax He
NpeAcTaBnsAeT CMOXHOCTU, eCnv Bbl MOMHUTE C KaKOW CTO-
POHbI HAPOXHWKM NPUMBIKAIOT K BarbMOBOMY WUIIM €HOOBOMY
ctponuny. CHavana mamepbTe cCaMmblii KOPOTKUIA HaPOXHUK
(0BbI4HO TOT, YTO NMPUMBIKAET K MOTONOYHOM nare), OT BepXHemn
06BSA3KM 40 BanNbMOBOro cTponuna.

Pa3sHuua B AnnHe OCTaBLUNXCS HAPOXHWUKOB yKa3aHa B Tabnu-
Lie Ha cTp. 32 Ana MeTpuYecKon LWkanbl 1 B Tabnuue Ha cTp. 40,
41 pns rpagycoB (ecTb 2 Tabnuubl pacyeTa HapOXHUKOB:
ofHa yKasblBaeT KONM4eCTBO AeLVMETPOB NMogbeMa, BTopas
— KOMMYeCTBO rpagycoB yrna).

MeTop ycTaHOBKM €HA0BbI NOBEPX FMaBHOW KpbIWW
6e3 ucnonb3oBaHus €HOoBOro ctponuna
Konek

BanbmoBble Ridge
cTponuna

BanbmoBbie
&~ cTponuna

Dopmep

y/ HakocHas
- BanbmoBas
Hora

Kaxabin HapoXHUK AnNuHHee
Ha 670 MM, ecnin paccTosiHue
Mexay Humm 600 mm —
no ocam ﬁ

— .
\ N—
ﬂ")‘l pacuyeToB Bblpe30B KpOBEﬂbHDﬁ CNCTeMmbl,

npenc‘rasneuuoﬁ Ha pUCyHKe, ucnonb3osanacb
efVHNLa N3MepeHns 5 am.

Puc.11.1

www.zubr.ru
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OTmeTLTe Wwaru
BHM3 OT TO4KM @

MonosuHa
AnaroHanbHou
TOMNWMHBI
eHpoBoro
cTponuna

LlenTpanebHasn
nUHNA
KOHbKa

—i- —_

END C.R.

HakocHas
cTponunbHas
Hora

Puc. 11.2

www.zubr.ru
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O6o3HaybTe NUHWIO MpeAroriaraeMoil eHAOBbl Ha rOTOBOW
KpblLLe nog yrnom 45° K cyLLecTBYOLLMM NPOCTLIM CTpONMUnam
(cm. cnyxoBoe okHo G Ha Puc. 11.1). YcTtaHoBWTE ANUHHBIN
Kpan HWXHero KoHua Ha aTy nuHuio (G Ha Puc. 11.1). Bepx-
HWIN BepTUKanbHbIA pe3 CTponuna Takol Xe, Kak nocagoud-
HbIl pe3 [Ansi YCTaHOBKW Ha BEpXHIO 0OBA3KY U pa3meva-
eTcsi TakuM xe 06pa3om, HO MOMHOCTbIO MPOXOAUT Monepek
ctponuna (Puc. 7).

YcTaHoBWTE MOAOLLBY NUIbI MO YITOM, KOTOpbIi coBnagaet
C YoM KpbILWK, HA KOTOPYtO MomeLaeTcsi ctponuiio. Hanpu-
Mep, ecrnu CTPOMWIO YCTaHaBIMBAETCs Ha Kpbilly C MOAgb-
emMoM 8 AM, Bbl fOMKHBI YCTAHOBUTL Ha MOAOLLBE NAWUTbI Yron
29.5° (nogbem 8 AM) u caenaTtb pe3 BAOMNb MUHUM NOCaA0Y-
Horo pesa. Bbl yB1auTe, YTO NOAOLLBA NUSIbI NOA TAKUM YITIOM
NOAXOAUT NMOBepX 3a0CTPEHHOTO KOHLIa Bepxa NpocToro CTpo-
nuna, noTomy 4To ato Toxe byaet yron 29.5° (nogbem 8 am).
CoxpaHuTe oBpes3kn 3aroTOBOK AfISi U3TOTOBMEHUSI CTPOMUM
C [ipyrow CTOPOHbI.

Mpumep. OnpepeneHne nogbemMa Kpbilin

I'Ipe,qnono»(MM, YTO Balle 3[aHMe umeeT nponet 7 METpPOB
W Bbl XOTUTE NONY4nUTb NOABEM 2 MeTpa.

Mogbem (m)x10 5
—ﬂpoﬁer(M) =M nogbema Ha meTp npobera
BbipaxxeHHbIVi B BUAE YPaBHEHUS:

2x10 20
35 - 35 5.71 om nogbema Ha meTp npobera

www.zubr.ru
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MopbeM 3geck 2 M, a npober 3.5 M (1/2 nponeta) noaTomy:

OkpyrnuTe 310 3HavyeHue Ao GrnvkanLero uenoro (B 4aHHOM
cnyvae 6 am) ato yBenuunT nogbem Ha 1.02 am (0.29x3.5)
Ons 3Toro 3aaHus. Baw nonHbil nogbem 6yaet 2.102 m. Te-
nepb Bbl MOXeTe obpaTtuTbcs K Tabnvue cTponun, Ans 3ga-
HWUSA WWPWHOW 7 METPOB U nogbeme 6am/M cTponuno byaet
4.06 m (Tabnuuy Anst aTOro Npumepa cM. Ha cTp. 49).

OTa AnvHa He BkItodaeT ceec. Kpbilla ¢ MOSHbIM YKNOHOM
(Full pitch) umeet nogbem 20 am Ha 1 M npobera. Huke npu-
BOAMUTCS Tabnmua pasnuyHbIX YKIIOHOB.

TABJTULIA PA3JIUYHbIX YKITIOHOB

Mpo6er, am ‘ YKnoH
10 9/10
10 16 4/5
10 14 7/10
10 12 3/5
10 10 1/2 — 03Ha4aeT noabLEM Kpbl-
LW Ha BbICOTY, paBHyto 1/2
LUMPUHBI 30aHNS
10 8 2/5
10 6 3/10
10 4 1/5
10 2 1/10

YKNOH paBeH NogbeMy, IENEHHOMY Ha MPOMET, 03Hayas Npo-
nopLMio Mexay NoAbLEMOM Y MPOIIETOM.

www.zubr.ru
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Ucnonb3oBaHue Tabnuy AnvHbI cTponuna

B KkOHUe MHCTpYKUMW NpuBeaeHbl Tabnuubl, Aalolwme AnuHbl
NtoBbIX MPOCTbIX, BaNbMOBbIX MW €HAOBLIX CTPONWA Ans nto6oro
ykroHa o 30 AM nogbemMa 1 Anst 30aHWiA LIMPUHOW Ao 12 M.

Takke Tam npvBedeHbl Tabnuupl, falowme ANUHbI No6bIX
NPOCTLIX, BaNbMOBbIX UMM €HAOBBLIX CTPOMUI 4SSt 4acTo UC-
nosib3yeMbIX YKIIOHOB B rpafycax Afsl CKaTHOW KpbIWW U Anst
30aHUA LWMPUHOW A0 12 M.

Puc. 11 nnniocTpypyeT oAvH M3 NPUMEpPOB MCMONb30BaHUS
aTux Tabnuy,. OcHoBHOe 3aaHne 7 M WwupuHoi 1 10 M gnuHomn
C YKIMOHOM 5 AM Ha MeTp.

Takum o6pasom AfiMHa BafbMOBbLIX CTPOMWI COCTaBMsieT
5.250 ™, a npocTtbix — 3.913 M. (cM. cTpoka 5 B Tabnuue Ha
cTp. 49)

Ha npuctpovike 5 M X 5 M eHAOBHbIE 1 BanbMOBbIe CTponuna
anvHon 3.750 M, a npoctoe CTPONuUno UMeeT AnuHy 2.795
M. [Ins cnyxoBoro okHa AnvHon 3.5 M, NoBepX KpoBenbHbIX
[OCOK, caMble AfMHHbIE cTponuna pasHbl 1.956 M. 3To 3Ha-
YeHne HaxoauTcs credytolwmm obpasom: Gepetcs NonoBuHa
pasHULbl Mexay LMPUMHOW 3 M 34aHWs 1 WWpyHOM 4 M 3aa-
Hus1. 3aTeM fobaBnsieTcs 3HaYeHne 13 Tabnuupbl ANMH CTPONUA
3-MeTpOBOro 3aaHus.

[Insi N3MepeHst LUMPVHBI 30aHWst Nyylle BCEro UCnonb3oBaTb
MeTannmyeckyto pyneTky Unu nasepHblii gansHomep. Mave-
pSTb HYXHO PAcCTOsiHMe MeXOy BHELHUMW KPasiMu HBKHUX
06BS30K NPOTMBOMONOXHBLIX CTEH. ECnn ucnonbayercst KoHb-
KOBasi JOCKa, HYXHO BbIYECTb €€ LUMPUHY U3 LUMPUHBI 3[aHUs.
A BHUMAHUE

Ecnu wupvHa 3aaHus Gonblue, YeM WUPUHA, YKa3aHHas

B 3TOW MHCT YKUMN, peKoOMeHAYyeM CKnaabiBaTb ABe LUn-
PVHbI U3 Tabnuubl, KOTOpbIe B CyMMe AanyT Bam LUPUHY

www.zubr.ru
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3naHmA. Hanpumep, ecnu Bawe 3paHve wupuHon 14m,
crnoxuTe WUpuHbl 10M 1 4m.

FpapycHas wkana

MeTop, BpalLeHusi, ucnonbayemblin Afs pa3ameTkn CTPOnumb-
HbIX PEe30B NpW MOMOLLM AEeLVMETPOB NOAbEMA, Takke MC-
nonb3yeTcs ¢ rpagyCcHOW LLKanown.

YronbHWUK NpeacTaBnser coboi NPsiMOYronbHbIN TpeyrornbHUK
c yrnamu 45° (90 °+45°+45°), c NOMOLLbIO rpagyCHON LKanbl
MOXHO OTMepuTb Ntoboii yron. MNMpasBuna ncnonb3oBaHUs U30-
BpaxeHbl Ha puc. 12, 13, 14.

o

)<

Puc. 12. YronbHyk n3o6paxeH B Tpex pasHbIX MOMOXEHUSX. Yrmbl onpe-
[ensiioTcs Npy NoBopayunBaHUK YrofbHUka B Touke B Ha nuHum X-Y.

55°
2%

www.zubr.ru
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Puc. 13. YronbHuK ucnonb3syertcsi B ABYX NONOXEHUSAX,
cymmapHo datowmx 180°.

Tununa XY npoxoaut Baonk kpas 3arotoBku. Touka B — noBopoTHas
TouKa yronbHuka. Ha 3aroToBKy HaHOCKTCA pa3MeTka B Touke B 1 B Touke
Ha rpaflyCcHoW wKane ¢ yrnom. flunus Yepes 2 Touku aaet
Xenaembiv yron.

D A

MeToa 1. Mpunoxure ToUYHbIN
YPOBEHb TakK, 4TO6bI OH Kacarncs
kpas T-o6pa3Horo npocunsa
(Touka noBoporta). oBopaumBaiite
YroMnbHUK, He OTPbIBasi OT YPOBHS.
WUcnonb3yiTe ypoBeHb BMECTO
FINHUM OTBeca.

Puc.14

MeTon 2. MomecTute HUTKY
oTBeca TaK, 4To6bl OHa Kacanack
kpasi T-o6pa3sHoro npocunsa

www.zubr.ru
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Puc. 12 n 13 — gns pasmeTky rpagycoB Ha NIOCKON NoBepx-
HocTW. Puc. 14 — gns HaxoxaeHus yrna B BepTUKanbHOMN
NMoCcKoCTU.

Puc. 14. [Isa meToda UCMomnb30BaHWA OTBECA C YroflbHUKOM
ONs HAXOXAEHUA BepTMKarbHOro yrna.

Puc. 15. BapnaHTbl MCNonb30BaHWA yrornbHUKa ¢ OTBECOM.

Puc. 15A. Ilunus otpesa AB HaxoguTcsa Ha oTmeTke 45°. [nuH-

Has CTOpOHa yronbHuka B ropuaoHTe, nog 90° K NMHUK oTBeca.
v B

\)

Puc. 15
www.zubr.ru
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[Mpu noBopoTe yronbHuka BBepx 40 NUHMK XY nuHMS oTBeca
cmectutes Ha 15° (Puc. 15B).

Takum 06pa3om HemsBecCTHbI yron B 15A Obin paBeH 15°,
a yron ABX 60°. Takke ANVMHHAs CTOpPOHA YrofibHWKa HaKmo-
Hunack Ha 15°.

M3 pucyHkos 15A 1 15B o4eBMaHO, 4TO MHOrAA NMUHKA OoTBECa
He MpoXoAMT OT TOYKW MOBOpOTa A0 OTMETKW Ha rpagycHomn
Lkane u3-3a pacnonoxenus nuHun XY. B atom cnyyae, BmMe-
CTO TOro, 4tobbl pacnonaratb kpan yronbHuka Ha nuHumn XY,
NpOCTO NepeBePHNTE YronbHUK Tak, YTobbl NuHua XY npoxo-
Ouna nosagM yronbHuUka (3a yronbHukom). Torga nunus XY,
6yneT NpoxoanTb OT TOYKM MOBOPOTA [0 OTMETKW Ha rpagyc-
HOW LuKane, kak nokadaHo Ha puc. 15C. MNpunoxute nNMHWUIO
oTBeca K TO4Yke noBopoTa yronbHuka. Konmuyectso rpagycos
Ha rpaflyCHON LuKane Mexay NuMHWeNn oTBeca 1 NUHUen yrna,
NoKaxxeT N3MepsieMblil yrorn.

[OnvHa cTponun Ha meTp npo6era

B penknx cnyyasx, korga kpbllla 3aaHns MMeeT YKIoH 6onb-
we yem 1/2 (10om nogbema Ha 1M npobera). [Ina Gonee
KPYTbIX Kpbll ecTb Tabnuua c nobbiM nogbemom ot 1 go 30
oM. [aHHble umdpbl 0603Ha4aloT ANVMHY Ha MeTp npobera
ans noboro nogbema (CM. Tabnuuy, pacnonoXeHHy HUXe).
[Mpennonoxum, 4To NOABEM KpbIM paBeH 22 AM Ha MeTp
npobera. Torga AnvHa NpoOCTOro cTponuna Ha MeTp npobera
paBHa 2.236 meTpa. [lonycTvM, LUMpUHA 3aaHns paBHa 16 me-
Tpam. Torga npober 3gaHus paBeH 8 MeTpam (NonoBuHe Npo-
nera/ WUpWHbI 3aaHns). AnuHa npocToro cTponuna Ans 3Toro
3p0aHus ¢ nogbemom 22 am byaert paBHa 8x2.236 m=17.888
MeTpa. OTHUMWUTE MOSIOBUHY TOMLLUMHBI KOHBKOBOW AOCKM OT
ONVHBI cTponuna.

www.zubr.ru
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A BHUMAHUE

[nuHa BanbMOBbIX CTPONWI U eHAOBLIX CTPONUI BbIYKC-
NAETCA TaKUM XKe cnocobom.

Yxopn 3a npubopom, 6e3onacHoCTb, yTUNU3auus

He ponyckaiite 3arpsisHeHust yronbHuka. B cnyyae uctupa-
HUSA U3MEPUTENBHOI LWKanbl, 3aMeHuTe usgenve. bepexHo n
aKkKypaTHO obpallalTecb C UHCTPYMEHTOM, He NoaBepranTe
MexaHU4YeckMM Harpyskam, OT 3TOro 3aBUCUT TOYHOCTb ero
paboTbl. He BHOCUTE U3MEHEHWSA B KOHCTPYKUMIO. AepxuTe
noganblue oT AeTei. He octaBnsiite M3MepuTENbHbIA UH-
cTpymeHT 6e3 npucmotpa. MpounssoamTens BNpaBe BHOCUTb
MN3MEHEHUS B KOHCTPYKLMIO U30enus.

Ocobbix ycroBuit yTunu3aumm He Tpebyert.

FapaHTuiHbIe 06A3aTenbCTBa

HacTosilwas rapaHTusi He orpaHUYMBaET 3aKOHHbIX MpaB Mo-
TpebuTtens, npegocTaBreHHbIX eMy AeNCTBYIOLLMM 3aKoHoAa-
TenbCcTBOM P®. MapaHTuiiHbIN cpok 12 mMecsiueB ¢ AaTbl Mo-
Kynku. Cpok cnyx6bl 10 neT.

Mo Bonpocam rapaHTun obpaluaiTecb B YNOMHOMOYEHHYO
opraHu3aumio:

3A0 «3YBP OBK» POCCHSA,
141002, MockoBckasa o6nacTb, r. MbiTuwm 2, a/a 36

www.zubr.ru
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Pa3Huua mexay AnNuHON (MM) HapOXHWUKOB NMpU pasHoOM
Lare HapoXHMKOB B 3aBMCMMOCTM OT yrna B rpaaycax

Yron, rpaa. 300 MM 600 MM 900 Mm
B LEHTpe B LEHTpe B LleHTpe
55 523 1046 1569
57.5 558 1116 1674
60 600 1200 1800
62.5 650 1300 1950
63 661 1322 1983
65 710 1420 2130
65.5 723 1446 2169
67.5 784 1568 2352
70 877 1754 2631
72 971 1942 2913
72.5 998 1996 2994
75 1159 2318 3477
75.5 1198 2396 3594
76 1240 2480 3720
76.5 1258 2516 3774
77 1334 2668 4002

www.zubr.ru
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[nuHa Ha MeTp npobera

11-meTpoBoe 3gaHve 12-meTpoBoOe 3daHue

Common Hip-val Common

11-meTpoBoe 3aaHue 12-meTpoBoe 3naHne

Common Hip-val Common

MpocTele BanbmoBble MpocTeie BanbmoBble lpanyc MpocTbie BanbmoBble MpocTbie Banbmosble
cTponura 1 eHpoBble cTponuna 1 eHpoBble cTponuna 1 eHpoBble cTponmna W eHfoBble
cTponuna cTponuna cTponuna cTponuna

10 5.5847 7.8386 6.0924 8.5512 55 9.5887 11.05445 10.4604 12.0594
125 5.63365 7.87325 6.1458 8.589 57.5 10.2366 11.6204 11.1672 12.6768
15 5.69415 7.9167 6.2118 8.6364 60 11 12.29855 12 13.4166
175 5.76675 7.96895 6.291 8.6934 62.5 11.91135  13.1197 12.9942 14.3124
20 5.8531 8.03165 6.3852 8.7618 63 12.11485  13.30505 13.2162 14.5146
225 59532 8.1048 6.4944 8.8416 65 13.0141 14.1284 14.1972 15.4128
25 6.0687 8.19005 6.6204 8.9346 65.5 13.2627 14.35775 14.4684 15.663
27.5 6.2007 8.2885 6.7644 9.042 67.5 14.37205 15.38845 15.6786 16.7874
30 6.35085 8.40125 6.9282 9.165 70 16.0809 16.99555 17.5428 18.5406
325 6.52135 8.53105 7.1142 9.3066 72 17.79855  18.62905 19.4166 20.3226
35 6.7144 8.67955 7.3248 9.4686 725 18.29025  19.0993 19.953 20.8356
37.5 6.93275 8.8495 7.563 9.654 75 21.25035  21.9505 23.1822 23.946

40 71797 9.0442 7.8324 9.8664 755 2196645 22.6446 23.9634 24.7032
425 7.45965 9.26805 8.1378 10.1106 76 22.7348 23.3904 24.8016 25.5168
45 7.7781 9.52655 8.4852 10.3926 76.5 23.56035 24.1934 25.7022 26.3928
475 8.1411 9.82465 8.8812 10.7178 77 24.4497 25.06075 26.6724 27.339
52.5 9.03485 10.57705 9.8562 11.5386

www.zubr.ru www.zubr.ru



2 | PykoBoacTBO no akcnnyataumm YHuBepcanbHbIN KpOBENbHbIN YroNbHUK | 29

[nuHa Ha MeTp npobera

11-meTpoBoe 3aaHune 12-meTpoBoOe 3aaHune

11-meTpoBoe 3aaHue 12-meTpoBoe 3aaHne

lpaayc BanbMoBble BarbMoBble lpanyc BarbMoBble BarnbMoBble
MpocTble MpocTbie MpocTble MpocTbie
cTponyna | Y CHACBBIE | (o e | v eHAOBbIe cTponyna | Y CHACBbIE |t e | ¥ eHAOBbe
cTponvna cTponuna cTponuna cTponuna
10 3.5539 4.9882 4.0616 5.7008 575 6.5142 7.3948 7.4448 8.4512
12.5 3.58505 5.01025 4.0972 5.726 60 7 7.82635 8 8.9444
15 3.62355 5.0379 41412 5.7576 62.5 7.57995 8.3489 8.6628 9.5416
17.5 3.66975 5.07115 4.194 5.7956 63 7.70945 8.46685 8.8108 9.6764
20 3.7247 5.11105 4.2568 5.8412 65 8.2817 8.9908 9.4648 10.2752
225 3.7884 5.1576 4.3296 5.8944 65.5 8.4399 9.13675 9.6456 10.442
25 3.8619 5.21185 4.4136 5.9564 675 9.14585 9.79265 10.4524 11.1916
275 3.9459 5.2745 4.5096 6.028 70 10.2333 10.81535 11.6952 12.3604
30 4.04145 5.34625 4.6188 6.11 72 11.32635 11.85485 12.9444 13.5484
325 4.14995 5.42885 47428 6.2044 725 11.63925 12.1541 13.302 13.8904
85 4.2728 5.52335 4.8832 6.3124 75 13.52295 13.9685 15.4548 15.964
375 4.41175 5.6315 5.042 6.436 755 13.97865 14.4102 15.9756 16.4688
40 4.5689 5.7554 5.2216 6.5776 76 14.4676 14.8848 16.5344 17.0112
42.5 4.74705 5.89785 5.4252 6.7404 76.5 14.99295 15.3958 17.1348 17.5952
45 4.9497 6.06235 5.6568 6.9284 77 15.5589 15.94775 17.7818 18.228
47.5 5.1807 6.25205 5.9208 7.1452
50 5.44495 6.4729 6.2228 7.3976

www.zubr.ru www.zubr.ru
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[nuHa Ha MeTp npobera

3-meTpoBoe 3aaHue 4-MeTpoBOE 3[aHne 3-MeTpoBOe 3aaHue 4-MeTpoBOE 3aaHne
papyc
BanbmoBble BanbmoBble BanbmoBble BanbmoBble
MpocTbie MpocTbie MpocTble MpocTbie
W eHfoBble 1 eHAoBble 1 eHaoBble W eHAoBble
cTponuna cTponuna cTponuna cTponuna

cTponuna cTponvna cTponuna cTponuna
10 1.5231 2.1378 2.0308 2.8504 55 2.6151 3.01485 3.4868 4.0198
125 1.53645 2.14725 2.0486 2.863 57.5 2.7918 3.1692 3.7224 4.2256
15 1.55295 2.1591 2.0706 2.8788 60 3 3.35415 4 4.4722
175 1.57275 2.17335 2.097 2.8978 62.5 3.24855 3.5781 4.3314 4.7708
20 1.5963 2.19045 2.1284 2.9206 63 3.30405 3.62865 4.4054 4.8382
225 1.6236 2.2104 2.1648 2.9472 65 3.5493 3.8532 4.7324 5.1376
25 1.6551 2.23365 2.2068 2.9782 65.5 3.6171 3.91575 4.8228 5.221
275 1.6911 2.2605 2.2548 3.014 67.5 3.91965 4.19685 5.2262 5.5958
30 1.73205 2.29125 2.3094 3.055 70 4.3857 4.63515 5.8476 6.1802
325 1.77855 2.32665 2.3714 3.1022 72 4.85415 5.08065 6.4722 6.7742
35 1.8312 2.36715 2.4416 3.1562 72.5 4.98825 5.2089 6.651 6.9452
37.5 1.89075 2.4135 2.521 3.218 75 5.79555 5.9865 7.7274 7.982
40 1.9581 2.4666 2.6108 3.2888 75.5 5.99085 6.1758 7.9878 8.2344
425 2.03445 2.52765 2.7126 3.3702 76 6.2004 6.3792 8.2672 8.5056
45 2.1213 2.59815 2.8284 3.4642 76.5 6.42555 6.5982 8.5674 8.7976
475 2.2203 2.67945 2.9604 3.5726 77 6.6681 6.83475 8.8908 9.113
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Pa3Huua mexay AnnHoOn (MM) HapOXHUKOB
npu pasHOM Luare HapoXXHUKOB

oM 300 mm 600 MM 900 Mm oM 300Mmm 600 MM
nogbema Mo ocsam no ocam no ocam nogbema no ocam no ocam

1 302 604 906 18 618 1236 1854
2 306 612 918 19 644 1289 1933
3 313 626 939 20 671 1342 2013
4 323 646 969 21 698 1396 2004
5] 335 670 1005 22 725 1450 2175
6 348 696 1044 23 752 1504 2256
7 366 732 1098 24 780 1560 2340
8 384 768 1152 25 808 1616 2424
9 403 806 1209 26 836 1672 2508
10 424 848 1272 27 864 1728 2592
1 446 892 1338 28 892 1784 2676
12 469 938 1407 29 920 1840 2760
13 492 984 1476 30 949 1898 2847
14 516 1032 1548

15 541 1082 1623

16 566 1132 1698

17 592 1184 1776

www.zubr.ru www.zubr.ru
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[OnuHa Ha MeTp nporoHa

9-meTpoBoOe 3aaHne 10-mMeTpoBOE 34aHue 9-meTpoBoe 3aaHune 10-meTpoBOE 3naHne
BanbmoBble BanbmoBble
MpocTble Ei:';'\;gi::e MpocTbie EZJ:Z“;Z:EB boSE 1 eHpoBble corElc W eHOoBbIe
cTponuna cTponuna CTPOMMIA | - oonuna CTPonANa | ronuna
cTponuna cTponuna p p
18 9.266 10.301 10.295 11.445
1 4.523 6.381 5.025 7.090
19 9.662 10.656 10.735 11.840
2 4.590 6.426 5.100 7.140
20 10.062 11.021 11.180 12.245
8 4.698 6.507 5.220 7.230
21 10.467 11.394 11.630 12.660
4 4.847 6.615 5.385 7.350
22 10.877 11.768 12.085 13.075
5 5.031 6.750 5.590 7.500
23 11.286 12.150 12.540 13.500
6 5.220 6.912 5.800 7.680
24 11.700 12.537 13.000 13.930
7 5.495 7.101 6.105 7.890
25 12.119 12.924 13.465 14.360
8 5.765 7.313 6.405 8.125
26 12.537 13.320 13.930 14.800
9 6.053 7.542 6.725 8.380
27 12.956 13.716 14.395 15.240
10 6.363 7.794 7.070 8.660
28 13.379 14.117 14.865 15.685
1 6.692 8.064 7.435 8.960
29 13.806 14.517 15.340 16.130
12 7.029 8.348 7.810 9.275
30 14.229 14.927 15.810 16.585
13 7.380 8.645 8.200 9.605
14 7.740 8.955 8.600 9.950
15 8.114 9.275 9.015 10.305
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5 MeTpoB YKIOH

PyKkoBOoACTBO No aKcnnyaTaumm

6 MeTpOoB YKIOH

MpocTble | BanbmoBble / | MNpocTble |BanbmoBble /
NoABLEM |CTponuna| eHAoBble |cTponuna| eHOoBble
1 2.513 3.545 3.015 4.254
2 2.550 3.570 3.060 4.284
3 2,610 3.615 3.132 4.338
4 2.693 3.675 3.231 4.410
5) 2.795 3.750 3.354 4.500
6 2.900 3.840 3.480 4.608
7 3.053 3.945 3.663 4.734
8 3.203 4.063 3.843 4.875
9 3.363 4.190 4.035 5.028
10 3.535 4.330 4.242 5.196
1 3.718 4.480 4.461 5.376
12 3.905 4.638 4.686 5.565
13 4.100 4.803 4.920 5.763
14 4.300 4.975 5.160 5.970
15 4.508 5.153 5.409 6.183
16 4.718 5.338 5.661 6.405
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5 MeTpOB YKIOH 6 METPOB YKIMOH

MpocTble | Banbmosebie / | MpocTble |BanbmoBble /
nogbeMm |cTponuna| eHpoBble [cTponuna| eHaoBble

17 4.930 5.528 5.916 6.633
19 5.368 5.920 6.441 7.104
20 5.590 6.123 6.708 7.347
21 5.815 6.330 6.978 7.596
22 6.043 6.538 7.251 7 845
23 6.270 6.750 7.524 8.100
24 6.500 6.965 7.800 8.358
25 6.733 7.180 8.079 8.616
26 6.965 7.400 8.358 8.880
27 7.198 7.620 8.637 9.144
28 7.433 7.843 8.919 9.411
29 7.670 8.065 9.204 9.678
30 7.905 8.293 9.486 9.951
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[OnuHa cTponuna Ha AM noabEéma

Dm rise Common Dm rise Common
T MpocTuie BanbmoBoe / o MpocTuie BanbmoBoe /
nogbLem cTponuna Eraosoe noALeM cTponuna Ernosoe
cTponuno cTponuno

1 1.005 1.418 17 1.972 2211

2 -1/10 1.020 1.428 19 2.147 2.368

3 1.044 1.446 20 uenoe 2.236 2.449

4 -1/5 1.077 1.470 21 2.326 2.532

5 1.118 1.500 22 2.417 2.615

6 3/10 1.160 1.536 23 2.508 2.700

7 1.221 1.578 24 2.600 2.785

8 -2/5 1.281 1.625 25 2.693 2.872

9 1.345 1.676 26 2.786 2.960
10 -1/2 1.414 1.732 27 2.879 3.048

1 1.487 1.792 28 2.973 3.137
12 -3/5 1.562 1.855 29 3.068 3.226
11 1.640 1.921 30 3.162 3.317
14 7/10 1.720 1.990

15 1.803 2.061

16 -4/5 1.887 2.135
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Pa3Huua mexay AnuHon (MM) HapOXHMKOB NPU Pa3sHOM
Lware HapoXHMKOB B 3aBMCUMMOCTM OT yrna B rpagycax

YHuBepcanbHbI KPOBENbHbIN YronbHUK | a1

Pa3Huua mexay AnnMHOM (MM) HapPOXHMKOB NpU PasHOM
Lare HapoXHMKOB B 3aBMCMMOCTM OT yrna B rpaaycax

Mpaayc HS?J'OEL"TMPY ng?ﬁaﬂ\;y I'Ig?.l,oe}-’\:IT’\;y 9-MeTpoBOE 3AaHNe 10-MeTpoBOe 30aHne
10 305 610 915
125 307 012 921 MpocTele BanbmoBble MpocTeie BanbmoBble

cTponMna W eHOoBblE cTponuna 1 eHAoBble

15 311 622 933 cTponuna cTponuna
175 315 630 045 10 4.5693 6.4134 5.077 7.126
20 319 638 057 125 4.60935  6.44175 5.1215 7.1575
225 325 650 975 15 465885  6.4773 5.1765 7.197
25 331 662 093 175 471825  6.52005 5.2425 7.2445
275 338 676 1014 20 47889 6.57135 5.321 7.3015
30 346 692 1038 225 48708 6.6312 5.412 7.368
325 356 712 1068 25 4.9653 6.70095 5.517 7.4455
35 366 732 1098 275 5.0733 6.7815 5.637 7.535
375 378 756 1134 30 5.19615 6.87375 5.7735 7.6375
40 392 784 1176 32.5 5.33565 6.97995 5.9285 7.7555
425 407 814 1221 35 5.4936 7.10145 6.104 7.8905
45 424 848 1272 375 567225 7.2405 6.3025 8.045
47.5 444 888 1332 40 5.8743 7.3998 6.527 8.222
50 467 934 1401 42,5 6.10335 7.58295 6.7815 8.4255
52.5 493 986 1479 45 6.3639 7.79445 7.071 8.6605
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10-MeTpoBOE 3naHME [nuHa Ha MeTp npobera

5-MeTpOBOe 30aHne 6-MeTpOBOe 30aHne
BanbMoBble BanbMoBble Hip-val
MpocTble MMpocTble Ipapyc
cTponuna | Y1 EHACBRIE | onuna | Y EHACBbIE BarnbMoBble BanbMoBble
P cTponuna P cTponvn MpocTble MpocTbie
P (ol 1 eHaoBble 1 eHOOoBbIE
cTponuna cTponuna

525 7.39215  8.65395 8.2135 9.6155 cTponvna cTponuna
55  7.8453 9.04455 8.717 10.0495 10 25385 3.563 3.0462 4.2756
575 8.3754 9.5076 9.306 10.564 125 256075  3.57875 3.0729 4.2945

60 9 10.06245 10 11.1805 15 2.58825 3.5985 3.1059 4.3182
625 974565  10.7343 108285  11.927 175 262125 3.62225 3.1455 4.3467

63 991215 1088595  11.0135  12.0955 ZONN 26605 RSEOUDNNN 31926 RSU0D

65 10.6479  11.5596 11.831 12.844 225 2.708 3.684 3.2472 4.4208
655 10.8513  11.74725  12.057 13.0525 25 2.7585 3.72275 3.3102 4.4673
67.5 11.75895 1250055  13.0655  13.9895 275 28185 3.7675 3.3822 4.521

70 131571  13.90545  14.619 15.4505 30 288675  3.81875 3.4641 4.5825

72 1456245 1524195  16.1805  16.9355 32.5  2.96425  3.87775 3.5571 4.6533
725 1496475 156267 16,6275  17.363 35 3082 3.94525 3.6624 4.7343

75 17.38665  17.9595 19.3185  19.955 37.5  3.15125  4.0225 3.7815 4.827
755 17.97255  18.5274 19.9695  20.586 40 3.2635 4.111 3.9162 4.9332

76 18.6012  19.1376 20.668 21.264 425 339075 4.21275 4.0689 5.0553
765 19.27665 19.7946 214185  21.994 45 3.5355 4.33025 4.2426 5.1963

77 20.00143 2050425 ~ 22.227 22.7825 47.5  3.7005 4.46575 4.4406 5.3589
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[invHa cTponun B MeTpax B 3aBUCUMOCTM OT YKIOHa

B rpagycax
Common Rafter Al e ez
0 BanbmoBble BanbmoBble Rafter
pocTtble MMpocTble
cTponuna ¥ EHOOBbLIE cTponuna 1 SHA0BLIS lMpocTbie Banbma
cTponuna cTponuna
cTponuna vnn EHpoBa
4. .0247: .2302 .0297
55 3585 5.02475 5.230. 6.029 10 1.0154 14252
7. 4.653 .282 5.5836 b 4
W 5.28 3 6.338 12.5 1.0243 1.4315
60 5 5.59025 6 6.7083
15 1.0353 1.4394
625 541425 5.9635 6.4971 7.1562 e 10485 1.4489
63 5.50675 6.04775 6.6081 7.2573 20 10642 14603
91 422 7. 7.7064
65 59155 6 0986 06 225 1.0824 1.4736
65.5 6.0285 6.52625 7.2342 7.8315
25 1.1034 1.4691
67.5 6.53275 6.99475 7.8393 8.3937
27.5 1.1274 1.507
70 7.3095 7.72525 8.7714 9.2703 30 11547 15275
72 X 2 4677 .7 10.161
8.09025 8.46775 9.7083 0.1613 325 1.1857 1.5511
72. 3137 .681 .97 10.417
5 8.31375 8.6815 9.9765 0.4178 35 12208 15781
75 9.65925 9.9775 11.5911 11.973
37.5 1.2605 1609
755  9.98475 10.293 11.9817 12.3516
40 1.3054 1.6444
76 10.334 10.632 12.4008 12.7584 Mol 13563 16851
76. 10.7092 10.997 12.8511 13.1964
6.5 0.70925 0.99 85 3.196 15 14142 17321
77 11.1135 11.3912 13. 2 13.
3 39125 3.336 3.6695 475 1.4802 1.7863
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[nuHa Ha meTp npobera

Degree ‘ CommanlRaticy Hlp;;féarlley 11-meTpoBoe 3aaHne 12-meTpoBoe 3aaHne
Vron MpocTble Banbma
SUEEIE] wnn Enposa MpocTuie BanbmoBble MpocTeie BanbmoBble

525 1.6427 1.9231 cTponuna | Y1 GHACBBIE | e | Y eHAOBbIe

55 17434 20099 cTponuna cTponuna
1 5528 7.799 6.030 8.508

o7 18612 21128 2 5.610 7.854 6.120 8.568

60 2 22361 3 5.742 7.953 6 264 8.676

625 21657 2:3854 4 5.924 8.086 6.462 8.820

63 2.2027 24191 5 8.149 8.250 6.708 9.000

65 2.3662 2.5688 6 6.380 8.448 6.960 9.216

655 24114 26105 7 6.716 8.679 7.326 9.468

e 26131 2T 8 7.046 8.938 7.686 9.750

n 29238 SR 9 7.398 9.218 8.070 10.056

7z 32361 LI 10 7.777 9.526 8.484 10.392

72.5 3-3255 3:4726 1 8179 9.856 8.922 10.752

" 3.8637 e 12 8591 10.203 9.372 11.130

75.5 3.9939 41172 13 9.020 10.566 9.840 11.526

76 4.1336 4.2528 14 9.460 10.945 10.320 11.940

76.5 4.2837 4.3988 15 9917 11.336 10.818 12.366

” 4.4454 4.5565 16 10.379 11.743 11.322 12.810
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[OnuHa Ha MeTp NporoHa

7—MeTpOBOe 30aHune 8-MeTpoaoe 30aHne
BanbMmogbie Bansmosble rilfe=vt
npOCTble n eHgoBble npOCTble n eHgoBble B B
alibMOBbIEe allbMOBble
cTponuna cTponmna cTponuna cTponuna MpocTble 1 CHAOBLIC MpocTble 1 eHAOBLIE
cTponuna cTponuna
19 11.809 13.024 12.882 14.208 RO @igieltiinE]
20 12208 13.470 13.416  14.694 I 3518 s 4.020 oz
21 12793 13.926 13.956 15.192 2 3570 4.998 4080 5.712
22 13204  14.383 14502 15.690 ST 3654 5.061 4.176 L
23 13794  14.850 15048  16.200 il °-770 aiike 4.308 SEED
24 14300  15.323 15600  16.716 DI 3913 S 4472 o000
25 14.812 15.796 16.158 17.232 S 4060 S5 4640 B
26 15.323 16.280 16.716 17.760 I 4274 5.523 4.884 6.312
27 15.835 16.764 17.274 18 288 E, 4434 5688 5124 6-500
9 4708 5.866 5.380 6.704
28 16.352 17.254 17.838 18.822
10 4.949 6.062 5.656 6.928
29 16.874 17.743 18.408 19.356
1 5205 6.272 5.948 7.168
30 17.391 18.244 18.972 19.902
12 5467 6.493 6.248 7.420
13 5740 6.724 6.560 7.684
14 6.020 6.965 6.880 7.960
15 6.31 7.214 7.212 8.244
16 6.605 7.473 7.548 8.540
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8-MeTpOBOE 3aaHNe [OnuHa Ha MeTp NporoHa

3-MeTpOBOe 3aaHne 4-MeTpOBOe 3aaHne
BarnbMoBble BaribMoBble Hip-val
(I?ng?-l{,:j-lg B0 el g‘;%ix;ea [0 GRS n BarbmoBble BarnbMmoBble
crpornvna cTponuna CTF;g(I:_ITM'j;Z 1 eHaoBble gz%f;j_'g 1 eHOoBble

19 7515 8.288 8.588 9.472 Sl el
20 7.826 8.572 8.944 9.796 1 1.508 2127 2.010 2.836
21 8141 8.862 9.304 10.128 2 1.530 2.142 2.040 2.856
22 8.460 9.153 9.668 10.460 3 1.566 2.169 2.088 2.892
23 8778 9.450 10.0321  10.800 4 1.616 2.205 2.154 2.940
24 9.100 9.751 10400  11.144 D 1677 2250 2236 000
25 9426 10.052 10.772 11.488 6 1.740 2.304 2.320 3.072
26 9.751 10.360 11.144 11.840 7 1.832 2.367 2442 3.156
27 10.077 10.668 11.516 12.192 8 1.922 2.438 2.562 3.250
28 10.406 10.980 11.892 12.548 9 2018 2.514 2.690 3.352
29 10738 11.291 12.272 12.904 O 2121 2.598 2828 31464
30 11.067 11.610 12.648 13.268 " 223 2.688 2.974 3.584

12 2343 2.783 3.124 3.710

13 2460 2.882 3.280 3.842

14 2580 2,985 3.440 3.980

15 2.705 3.092 3.606 4122

16 2.831 3.203 3.774 4.270
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4-meTpoBOE 3faHne

MpocTble Banbmosble MpocTble Banbmosble
TarTE 1 eHOoBble rramTe 1 eHOoBblE
cTponuna cTponuna

19 3.221 3.552 4.294 4.736

20 3.354 3.674 4.472 4.896

21 3.489 3.798 4.652 5.064

22 3.626 3.923 4.834 5.230

23 3.762 4.050 5.016 5.400

24 3.900 4.179 5.200 5.572

25 4.040 4.308 5.386 5.744

26 4179 4.440 5.572 5.920

27 4.319 4.572 5.758 6.096

28 4.460 4.706 5.946 6.274

29 4.602 4.839 6.136 6.452

30 4.743 4.976 6.324 6.634
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