[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OMO: Makcmos A BROTEPGTBO HAVKU U BBICIIET(

[lomkHOCEEPANLHOE MOV IARCTREHHOEABTOKONHOE

[lata noanucams: 15.10.20:MOEKOBCKHUIN MMOJIUTE
(MOCKOB(

YHUKanbHbI MPOrpaMMHbIN KIKOY:
8db180d1a3f02ac9e60521a5672742735c18b1d6

OBPA3BOBAHUS POCCUMCKON ®EJEPALINN
DEPA3OBATEJIBHOE YUYPEXXJIEHUE BBICIIIEI'O OBPA3OBAHUA

' XHUYECKWH YHUBEPCHUTET»
"KWH MOJINTEX)

Kadenpa «IIpomblnuieHHOE, TpakIaHCKOE U MOA3EMHOE CTPOUTEIHCTBO

PACUYET ITPOCTPAHCTBEHHbDLIX
CTPOUTEJIBHbBIX KOHCTPYKIIUUN.

OCOBEHHOCTH

INPOEKTUPOBAHUA

IMPOCTPAHCTBEHHBIX KOHCTPYKIIUA

Jlabopamopnulii npakmuxym
0J151 CIY0eHmo8, 00YYAOWUXCs N0 HANPABIEHUIO NOO2OMOBKU
08.03.01 «Cmpoumenvcmeo» u cneyuaibrocmu
08.05.01 «Cmpoumenvcmeo yHUKAIbHBIX 30AHULL U COOPYIHCEHULL

CocraBurenn: /1.B.

Mopo3sosa, JI.M. Koanmax

Texcmosoe JAJIEKMPOHHOE uzoanue

MockBa

OO0 u3ganuu 1, 2

2026



VIIK 624.042(076)
BBK 38.5-025173

P24

P24

Peyenzenmeor:

B.B. Ilaccexk, 0.m.u., npogheccop, cenepanvhuiii oupexmop OO0 «L{JIUTy;

U.C. Ilynses, k.m.H., doyenm, 3agedyiowuii kageopou «IIpomviunernnoe
2padcoanckoe u noozemnoe cmpoumenbcmeoy» Mockosckoeo Ilonumexa

Pacyer mpocTpaHCTBEHHBIX CTPOMTEJBHBIX KOHCTpPYKuMil. OcoleH-
HOCTHM TPOEKTHPOBAHHWS NMPOCTPAHCTBEHHBIX KOHCTPYKIMIi: Jaboparop-
HBIA MPAKTUKYM JUTSI CTYJICHTOB, OO YUYaIOIIUXCS TI0 HAPABIEHUIO MTOTOTOBKU
08.03.01 «CrpoutensctBo» n cnenuaibHocTi 08.05.01 «CTpourenscTBo yHU-
KaJIbHBIX 3JIaHUA U coopykeHuit» / cocT.: JI.B. Mopo3zosa, JI.M. Konumak. —
MockBa: MockoBckuii [lomutex. 2026. — 1 CD-R. — 3arn. ¢ turtyn. skpanHa.
— TekcT: 3eKTPOHHBIM.

ISBN 978-5-2760-2951-1.

ConepXuT UHAMBUIYATbHbIE 33JaHUs K J1a0OpaTOpHBIM paboTaMm Ui BbI-
MIOJTHEHUSI PAaCcyYe€TOB KOHEYHO-AJIEMEHTHBIX MOJEIEH 3aHUM U COOPYKEHH ¢
UCMOJIb30BaHUEM KoMibroTepHOro komiuiekca Jiupa CAIIP. Ilocne BeimonHenust
pacuera HanpsKEHHO-IE(POPMHUPOBAHHOTO COCTOSIHUSL KOHCTPYKLIMH CTYIEHTBI
00y4JaroTcs aHaIMU3y Pe3y/IbTATOB MCCIEJOBAaHMN: BHYTPEHHHX YCUJIMH B BUIE
M3rUOAOIIMX MOMEHTOB, MPOJIOJIBHBIX U MONIEPEUHBIX CHIT U 1e(hOPMALIUA.

[Ipenna3HadeH misl CTYZAEHTOB, BBITOJIHSIOMNX ITPAKTHYECKUE 3a1aHUS U
nabopaTtopHble padoThI 0 AUCHUILUIMHAM «PacueT mpocTpaHCTBEHHBIX CTPOU-
TEJBbHBIX KOHCTPYKUUN» U «OCOOEHHOCTH NMPOEKTUPOBAHUS MPOCTPAHCTBEH-
HBIX KOHCTPYKIIUI.

VIIK 624.042(076)
BBK 38.5-02173

Cucmemnvle mpebosanus: PC-coemecmumuoiii npoyeccop 1,3 I'T'y u eviue.

Onepamusnas namams (RAM): 256 M6. Heobxooumo na eunyecmepe: 350 Mb.
Onepayuonnvle cucmemvl: Windows, Mac OS. Buoeocucmema: pazpeuienue sxkpana

1024x768. Jlononnumenvhbie npocpammmsie cpedcmasa.
Adobe Acrobat Reader 9 u sviue.

ISBN 978-5-2760-2951-1 © Mopozosa JI.B., Komumiak JI.M.,

cocrasjeHue, 2026
© Mockosckuii ITomurex, 2026



OraaBJjieHue

| 332101 () & 1% (T

1. JIabopatopHbie paboThI 110 HarpayieHuto nmoarotToBku 08.03.01
«CTpoutenbCcTBoy, Npoduiib «[IpoMbIlITIEHHOE U TpaXkIaHCKOE
CTPOUTEITBCTBO) .vvvveantreesureeatneesnseeessseessseeessseesnseesssneesnsneessneesnes

(O18)110% (SR8 (011 (07 X151 5 U
JlaboparopHas padota Ne 1. Pacuet mnockoii pamsl ¢ pepmoit

JIabopaTtopHas padbora Ne 2. Pacuer mpoCTpaHCTBEHHOTO

CMCIIAHHOI'O KapKaca Ha YIIPYI'OM OCHOBAHHUM ........ccocvvuvunnas

2. JJabopaTtopnsie paboThl mo crneruaibHocTt 08.05.01
«CTpOUTENBCTBO YHUKAIBHBIX 3JJaHUN U COOPYKEHUIN,
cnenuanu3anus «CTpOUTENbCTBO OOJBIIECTIPOIETHBIX

3HAHUN U COOPYIKEHMID) ..vvvvvvieeiiieeeesssssinnnnsssneseessssssssnnnnneeeeeees
@ 1530007 (SN (07: =) 15 6 (TR

JIabopaTtopHas padbora Ne 3. Pacuer mpoCTpaHCTBEHHOTO
KapKacHO-CTEHOBOTO MHOTO3TKHOTO JKEJI€300€TOHHOTO

SAAHUS C AOAPOM KCCTKOCTH ...vvviiiiiiiiiinvien s s s naaes

JlabopaTtopnas pabota Ne 4. Pacuet npocTpaHCTBEHHOTO

CTEP>KHEBOT'0 KapKaca METANTUYECKON OAITHM .........cvveeneneen
BAKITHOUCHHYIE ...vvveeeeeuttteeeesasntteeeeesssntseeeesssssseeessssnstneeaessanssneeeessnsnsnness
CIHCOK JIUTEPATYPBL. o uvvreeeeeiirreeeeesannseeaessansseesesaansseessssnsnseeessans

TIPHIIOMKEHMS . ...cvvvviiiiee ittt
TIPHITOKEHUE 1 ...
TIPHITOTKEHUE 2 ...t
| B00) 20 (07 XS 214 (S0 J PO T T PPPPRT
TIPHITOTKEHUE 4 ...ttt
TIPUITOKEHME S ...t
TIPHITOTKEHUE 6 ...ttt
TIPUIIOKEHHE 7 ..o
TIPHITOIKEHUE 8 ..o
TIPHITOIKEHUE 9 ...
TTPHITOKEHUE 10 ..oevieiiiiiiiiee e
TTPHITOKEHUE 11 .ovvviiiiiiiiiiiii
TIPHITOKEHUE 12 ..vvviiiiiiiiiiie e
TIPHITOKEHUE 13 ..eviiiiiiiiiiiie e
TIPHITOKEHUE 14 ..o



BBenenue

Hacrosiiuii 1abopaTopHbIi MPAKTUKYyM MOJATOTOBJIEH B MOMOIIIb
ctyneHTtaM HampasiaeHuss noarotoBku 08.03.01 «CtpoutenbcTtBoy,
npoduib «I[IpoMBIIIEHHOE U TPaXIAHCKOE CTPOUTEILCTBOY», U CIIe-
nranbHOCTH (08.05.01 «CTpOUTENBCTBO YHUKAIBbHBIX 3JaHUA U CO-
opyXeHuity, crnenranuzanusi «CTpPOUTEILCTBO OOJBIIETTPOJICTHBIX
3IaHUN U COOPYKEHUI», BBIMOJHSAIONIMM MPAKTUYECKUE 3a7aHus U
nabopaTopHble padOTHI [0 AUCHUIIIIMHAM «PacueT mpoCcTpaHCTBEHHBIX
CTPOUTENBHBIX KOHCTPYKLIMI» M «OCOOEHHOCTH MPOEKTUPOBAHUS
MPOCTPAHCTBEHHBIX KOHCTPYKITUI.

MoTuBanuel K M3IaHUI0 JTa0OPaTOPHOTO MpaKTUKyMa SIBUIACH
BO3MOKHOCTb MCCJIEIOBAHUI HAMPSKEHHO-1e()OPMUPOBAHUS COCTOS-
HUS Pa3JIMYHbIX MPOCTPAHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIIHMI Ha
KOHEYHO-3JIEMEHTHBIX MOJEJSIX C MCIOJIb30BAHUEM MPOTPAMMHOIO
komruiekca Jlupa CAIIP. B mpakTukyme mpeactaBiieHbl pa3jInYHbIC
KOHCTPYKTHMBHBIE PEILICHHSI MOJENIC. METaUIMYECKON paMbl ¢ (dep-
MOW TOKpPBITUSA 3JaHUs, MPOCTPAHCTBEHHOI'O CMEIIAHHOIO KapKaca
31aHUSI HA YIPYIrOM OCHOBAaHWHM, HPOCTPAHCTBEHHOTO KapKacHO-
CTEHOBOI'0 MHOT'O3TaXHOTO K€JI€300€TOHHOT'O 3/IaHUs C SIAPOM HKECT-
KOCTH U METAJUIMYECKOr0 MPOCTPAHCTBEHHOTO CTEPKHEBOr0 Kapkaca
OallHu.

MN3panve colepKUT KOHTPOJIbHBIE 3aJJaHus K JIADOPATOPHBIM pa-
0oTam, a TakXe MOPSAJOK HUX BBITOIHEHHS. J[aHbl pEeKOMEHJAlNU IO
CO3[IaHUI0 MOJIEJIEN, 3aJaHUI0 JKECTKOCTENM KOHCTPYKTUBHBIX DJIEMEH-
TOB, MaTEPUAJIOB U MOJEIMPOBAHUIO BHEIIHUX Harpy30K: COOCTBEH-
HOT'O B€CAa KOHCTPYKIMU, BPEMEHHBIX HArpy30K M ocoOOW cercMuue-
CKOM Harpy3ku. B mporuecce paGoThl yUUTBIBAIOTCS pa3iUYHbIE COYe-
tanusi Harpy3ok (PCH) u BHyTpenHux ycuwnuii (PCVY). CryneHTsl
oOydJaroTcsi pacdyeTam MPOCTPAHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYK-
LM 1 BBIIOJHECHUIO aHAIN3a PE3yJIbTaTOB pacyeToB. B cnucke smre-
patypsl npuBeneHbsl CBoasl npaBwi, ['OCTel U Apyrue UCTOYHUKH,
HEO0OXOUMBIE JIJISl paCU€TOB U KOHCTPYHUPOBAHUSI TPOCTPAHCTBEHHBIX
CTPOUTENBHBIX KOHCTPYKUMM. [IpuiioxkeHus: BKIIOYAIOT CIPABOYHbBIC
MaTepHalbl, HCIOJIb3YEMbIE i1 NPOCKTHUPOBAHUSA CTPOUTEIBHBIX
KOHCTPYKIIUH.



1. JABOPATOPHBIE PABOTHBI 110 HAITPABJIEHUIO
HOAI'OTOBKMA 08.03.01 «CTPOUTEJIBCTBO»,
HPODPUJIb «ITPOMBIIIJIEHHOE
N I'PAXKIAAHCKOE CTPOUTEJIBCTBO»

Oo01mue mMoJIoKeHu s

OOyuaroiuecsi OCBauMBalOT CTAaTUYECKHUE PACUYEThl Pa3IUUYHBIX
CTPOUTENBHBIX KOHCTPYKIHI C UCMOIb30BAHUEM MPOTPAMMHOTO KOM-
miekca JIupa CAIIP [12-15].

B nabGopatopHoit pabote Ne 1 cTyaeHThl OCBaMBaIOT METOJUKY
pacdera 1utockoi pamsl ¢ pepmoii (puc. 1.1). B mpocTpaHcTBEHHOM
CTEPKHEBOM KapKace COOPYKEHHSI, COCTOSIIIEM U3 HECKOJIbKUX IIOC-
KUX paM, BOCIPHUHHUMAIOIINX OJWHAKOBBIE HArpy3KH, 11€JI€CO00pa3Ho
B YYEOHBIX IIEJIAX pacyueT OJHON pambl, T.K. BHYyTPEHHUE YCUJIUSA BO
BCEX MJCHTHUYHBIX CTEP)KHSIX KaXJ0M paMbl KapKkaca BOZHHKAIOT OJIH-
HAKOBBIMU. J{OMOJHUTENBHO /JIsI YCBOCHHUS BIUSIHUS MPOCTPAHCTBEH-
HOM pa®OTHl Ha HAMPSHKEHHO-IE(POPMUPOBAHHOE COCTOSIHUE KapKaca
CJIEAYET CO3JaTh MPOCTPAHCTBEHHYI MOJIENb KapKaca C TEMH K€ HC-
XOJHBIMU JTAHHBIMH, KaK ObUIA MNPUHATHI B JaOopaTOpHOU padoTe Ne
1, HO 00s13aTeNbHO TOKHBI OBITH YUYTEHBI B MOJIENIM BEPTUKAJIbHBIE U
TOPU30HTAJIbHBIC CBSI3U MEXTy pamami. [lociie BRIMOJIHEHUS pacueTa
HEO0O0XO0IMMO MPOU3BECTH aHAIU3 BEJIMYMH BHYTPEHHUX YCUJIUU U Jie-
dbopMalmil C 1eIbI0 CPABHEHUSI UX C BEIMYMHAMU, MOJTYUYCHHBIMU B
mIockou pame. B kauectBe mpumepa, Ha pucyHke 1.2 mpenacraBieHa
KOHEYHO-3JIEMEHTHAsl MOJI€NIb MPOCTPAHCTBEHHOTO KapKaca COOpyxKe-
HUA ¢ pepMaMu TTOKPBITUS U CBSI3SIMU.

Kontponbhbie 3aganus ais jgadbopaTtopHoit padbotsl Ne 1 «Pacuet
TJI0CKOM pambl ¢ pepmoit» ganel B Tadsmie 1.1,
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Puc. 1.1. Cxema 08yxsmasicHotl pamvl ¢ hepmoul ¢ YCI0BHbIMU PA3MEPAMU
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Puc. 1.2. Koneuno-anemenmuas mooens npocmpancmeenHo20 KapKaca
COOPYIHCEHUSA C hepMamu NOKPbIMUS U CEAZAMU
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Tabnuya 1.1

KoHTponbHble 3apaaHua ans JlabopaTtopHon pab6oTbl N2 1 «PacyeT nnockon pambl ¢ hepmomn»

MepBas Harpysku Bug ceveHus
OykBa Mepaas MepBas MepBas BTopas BTopas Btopas Cpen- | Kpaii- Mocnen- )
chamu- 1Hy | H, Hargyaka Harpyska Harpyska HaHan?/:BKa Harpyska jHarpyska Ha |-F|)V|e Sme BankalHas und-| BepxHuin  |HwkHUIA nosic Crotkut
F 217 17 I I Ha y3fbl | BepxHue Ha y3nbl | BepxHue pacKochI
cTyneH- Ha bar- onvpaHust | yanbl dhep- Ha 6an- onvpaus | yanbl dep- KOJIOH- | KOJTOH- pa 3a4eT- | nosic epmbl depmbl hepMbl
Ky, T/M Ky, T/m Hbl Hbl Ku (kopa)
Ta depmebl, T Mbl, T depmsbl, T Mbl, T
A 416 1 10 20 1 2 4 40K1 | 35K1 |23B1 1 2.100x100x8 | 2.75x75x6 | 2.50x50x5
b 5|5 2 15 30 2 3 5 35K1 | 30K1 |35B1 2 2.140x140x10] 2.100x100x8 | 2.80x80x6
B 6|4 1 10 20 1 2 4 40K1 | 30K1 |23b1 3 2.100x100x8 | 2.75x75x6 | 2.50x50x5
r 415 1 12 24 1 2,4 4,8 30K1 | 26K1 |23B1 4 2.120x120x10] 2:90x90x6 | 2.70x70x5
a 6|4 2.5 10 20 2.5 2 4 40K1 | 35K1 |40B1 5 2.100x100x8 | 2.75x75x6 | 2.50x50x5
E 5|5 1 10 20 1 1 2 30K1 | 24K1 |23B1 6 2.100x100x8 | 2.75x75x6 | 2.50x50x5
XK 416 2.5 11 22 2.5 2,2 4.4 35K1 | 30K1 |40B1 7 20110x110x8 | 2.80x80x6 | 2.63x63x5
3 5|6 2 10 20 2 2 4 35K2 | 30K1 |35B1 8 2.100x100x8 | 2.75x75x6 | 2.50x50x5
n 6|4 2.5 15 30 2.5 3 5 40K1 | 35K1 |40B1 9 2.140x140x10] 2.100x100x8 | 2.80x80x6
K 416 2.5 10 20 2,5 2 4 35K1 | 26K1 |40B1 0 2.100x100x8 | 2.75x75x6 | 2.50x50x5
n 5|6 1 12 24 1 2,4 4,8 40K1 | 30K1 |23b1
M 6|4 15 10 20 15 2 4 30K1 |26K1
H 416 2.5 12 24 2.5 2,4 4,8 40K1 | 30K1 |40B1
(0] 54 2 10 20 2 2 4 30K1 | 26K1 |35B1
Mn 6|4 15 11 22 15 2,2 4.4 35K1 | 30K1 |26B1
P 415 15 10 20 15 2 4 40K1 | 26K1 |26561
C 5|6 2 12 24 2 2.4 4.8 40K1 | 35K1 |35b1
T 6|4 15 10 20 15 2 4 35K1 | 26K1 |26B1
Yy 416 2 10 20 2 2 4 40K3 | 30K1 |35b1
P 54 2.5 15 30 2,5 3 5 40K4 | 35K1 |40B1
X 6|4 1 12 24 1 2.4 4.8 35K1 | 30K1 |23B1
L 6|6 1 10 22 1 25 4.5 40K6 | 35K2 |36b61
Y 7|7 2 9 18 15 2 4 40K8 | 35K3 |35b2
1 8|7 15 8 16 2 2.2 3.5 40K10 | 35K4 |35B3
1] 818 1 7 20 2.3 2 4.2 40K12 | 35K5 |35B4
) 714 14 14 25 1.6 2.6 3.8 40K1 | 35K2 |30B1
O 8|4 1.6 16 18 14 2.2 3.6 40K4 | 35K2 |30B2
A 5|5 1 14 21 1.2 14 5.5 40K2 | 35K1 |30B3




B JlaGopatophoit pabotre No 2 CTylIeHTBl OCBaMBAaIOT METOJUKY
CTaTUYECKOT'0 pacyeTra CMENIAHHOTO KapKaca MHOTOJTAKHOTO 3IaHUS
Ha TIpUMEpe ABYX-4eThIpexdTaxxHoro 3manus (puc. 1.3). OcBouB Me-
TOJAMKY, CTYJEHThl CMOTYT PacCUUTATh 3/laHUE TOBBIIIEHHON 3Ta)KHO-
CTH, WJIK BBICOTHOE 3/IaHHE.

KonTtponbHbie 3aanus ais 1adbopaTtopHoil padbotsl Ne 2 «Pacuet
MPOCTPAHCTBEHHOI'O CMEIIAHHOTO KapKaca Ha yIpyroM OCHOBAHUM
nadel B Ta0muie 1.2.
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Puc. 1.3. Cxema mooenu cmewanno2o kapkaca 30aHusi ¢ YCi108HbIMU
pasmepamu: a) 2o0pusoHmManbhslil pazpes, 6) nonepeunslii paspes
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KoHTponbHbIe 3agaHna ana nabopartopHon pabotbl Ne 2

«PacyeT npocTpaHCTBEHHOro CMeLaHHOro KapKkaca Ha ynpyrom OCHOBaHUMN»*

Tabnuya 1.2

Pa3wme- 2
I'I6epK|:aﬂ pbl kKap- | Konuu. Bug ceyenus TonwuHa anemMeHToB, MM MocnegHnn Harpyskw, T/u
yKBa Kacas aTa- uudpa 3a-
cdamunum - ®yHOAAMEHTH. MMn- | yeTKM (K %
CTyAeHTa nr&f;e, Heu banok | KonoHnH | Mnutel nepekpbiTuin | Ouacparma y 18 ' e (kona) 91 92 CHeroBasd
A 6x12 2 3061 35K1 180 300 400 1 1 15 0.08
b 9x12 2 2661 30K1 180 300 400 2 2 1 0.08
B 12x18 3 3061 40K1 200 300 450 3 1 2 0.1
r 9x9 2 3061 26K1 180 300 400 4 1 15 0.08
O 12x12 2 2361 35K1 180 300 400 5 2.5 1 0.06
E 12x6 2 2661 26K1 180 300 400 6 2 25 0.06
K 12x18 4 2361 30K1 220 300 500 7 1 2 0.06
3 6x6 2 3561 26K1 180 300 400 8 2 1 0.1
n 12x24 4 1861 35K1 220 300 500 9 2.5 2 0.1
K 12x6 2 3562 26K1 180 300 400 0 2 25 0.1
Jl 9x18 3 23.61 30K1 220 300 450
M 6x12 2 2661 26K1 180 300 400
H 9x12 2 1861 26K1 180 300 400
0] 12x12 3 2661 30K1 180 300 450
Mn 18x12 4 1861 35K1 200 300 500
C 9x12 2 2651 30K1 180 300 400
T 12x24 4 3061 35K1 220 300 500
Y 9x9 2 2651 30K1 180 300 400
X 9x12 2 3561 30K1 180 300 400
L 18x9 3 2651 30K1 200 300 450
Y 24x12 4 3061 35K1 220 300 500
L 18x24 4 40B1 40K1 220 300 500
1] 24x24 4 3061 40K1 250 300 500
) 12x12 3 2661 35K1 180 300 450
O 12x9 2 2651 30K1 180 300 400
A 6x12 2 3061 30K1 180 300 400

* BricoTa dTaxker — 3 M.



JlaGoparopHasi padora Ne 1
Pacuer miiockou pamsl ¢ pepmoit

IIpu cocTtaBieHHMH J1aOOPATOPHOTO MPAKTHKYMa K BBHIIIOJIHEHHIO
padoT HCIOIL30BAINCH PEKOMEHAAIIMM, pa3paboTaHHbIE K KOMIIbIO-
TepHOMY KoMIuiekcy Jlupa CATIP [12 -15].

st obsieruyenusi paboThl OOYYAIOIIUXCS C KOMITBIOTEPHOUM MpO-
rpaMMOM HIKE MPEACTaBIICHA I0CJIEeI0BAaTEILHOCTh BBITOJIHEHUS
BCEX ATAMOB OIIIIHM.

rtan 1. Co3aanne HOBOH 3a7a4u

e Co3/aHrMe HOBOM 3aJayu OCYIIECTBHUM, KJIMKHYB MO KHOIKE —
Hogbii1 B MeHIO — [Ipunoxenue.

e /Iy maHHOM 3aJjauM 3aJaeM CIEIYIOIMUN rapameTp — Tpu cre-
TIIEHU CBOOOBI B y3ie nepementenus X, Z, Uy — XOZ (puc. 1).

| |
— OnucaHue cxemel X

il
/ MpKaHaK cembl
o

1 2-Tpu cTenerun ceofodel B y3ne (MepemelleHing X2 Uy) X0 ~

Wia aamaqm |MaxmyTJ:uf|HOE= (201-441) Nprmep 3

PeayNbTaThl PACHSTA B OTOSNEHOM Nanke

OnucaHre 3a0a4m
(0o 255 cMMEONOE)

Puc. 1. Coz0anue nosgot 3a0aqu

Jtan 2. Co3naHne reoMeTpU4eCKOM CXeMbl paMbl

e Jlns co3nanus pambl, UCOJIb3yeM (YHKIMIO T€HEpAIUU pery-
JISIPHBIX CETEH, IIEJIKHYB MO COOTBETCTBYIOIIECH KHOIMKE Ha MaHEIH —
Co3nanue.

e Tak Kak Hallla paMa UMEET Pa3HbIE BHICOTHI 1-T0 U 2-TO YpOBHEH,
BBEJIEM JIAHHBIE B TAOJIMILy CO CIEAYIOIIMMH IIaraMu: Iiar BJOJb Tep-
Boit ocr — L(M) = 4 M mymmea, N = 3 KOJIIMYEeCTBO MPOJIETOB; IIAr BIOJb
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BTOpOH och — L(M) =5 M mymnHa, N = 1 KOJUYECTBO MIPOJISTOB IS TTep-
BO# BBICOTBI 1 L(M) =4 M mymmHa, N = 1 17151 BTOpoii BEICOTHI (pHC. 2).

O

¥

cHHe- - -

Co3AaHue W PeaaKTUpoBaHKue

PaclumpeHHoe pejakTupoBaHue

MK NAPA-CANMP 2016 R5 (Hekommepueckan) x64 - [maxm

Pacuer AHanmz

PaclMpeHHbIA aHanms

HenezobeToH Crane

Sl riininons = v e e o
7 @ g~ E-od | Gull o o — R 4
Aobasuty - o e Ynarkoeka [lepemeuieHue % = g HecTrocTi A 41 Bapuautel /6
yzen ¥ tH1e 1 mx dparm E A CXeMbI b ¥,
H |= 1B |l= |= | i (OHC
Farpryacemms |
FMeHepalma pame )
Yron nogopoTa oTHOCUTENEHO ot Z |0
KoopomHaTel Nepeoro y3na §
[V ¥kasate kypcopom BHGOp NROCKOCTH
b B el i
¥ (] £ MNpowasonbHan
Ll H ; [ T H
400 3| 500 1
| 4.00 1
[l Coznasare yane B MecTax nepeceustma ¢ OpyTiMm K3
zy ol ]
x

Puc. 2. Jluanocosoe okno «Co3zoarue niockux ¢ppaemenmos u cemeti»

e 3aTeM yJalluM HEUCIIOJIb3YEeMBIC Jaliee DIIEMEHTHI CXeMbI (puc. 3).

mbI UY.

3

Puc. 3. Pama c yoanennvimu snemenmamu
e /[y cpeaHNX KOJOHH HCIIOJIb3YEM IIAPHUPHBIE COCAUHEHUS CO
CHATHCM KCCTKOCTH CBA3HM OJHOI'O M3 KOHLIOB CTCPIKHA C Y3JIOM CXC-
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e Cnenyromuil mar — reHeparus GepMmbl MO HUCXOIHOUW JJIMHE
Tpex MposieToB 1o 4 M u ko3 duiuentom K¢ = 6, npesicraBieH Ha pu-
cyHke 4.

CozaaHue naockux depm X

™ | @

NapameTpel epmbl

i n

KOOp OMHATE HEeTIro y3na qrepel
¥kazaTb yaen NpMBsaKu

x [o. | v [o | zo |

HapvicosaTb

| 1 C0203BaTb Y26l B MECTaX
| nepeceyeH s ¢ Opyrimm K3 v | X ?

Puc. 4. I'enepupyemasn gpepma

e [losHas reoMeTpruueckas cxema rmoka3zaHa Ha pUCYHKE O.

Puc. 5. Pacuemnas cxema pPambl C HOMepamu Y3108 U 31€EMEHN 0B
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Jtan 3. 3ajaHne TPAHUYHBIX YCJIOBUM

e Jlns y3710B OCHOBaHMSI KpaHMX KOJIOHH Mbl BHIOMpPAEM KECT-
KO€ COEJIMHEHHE, OTpaHMYEHHOE 110 TiepemelieHus mo X, Z, UY.

e Ji1s1 y3710B OCHOBaHUS CPEIHUX KOJIOHH — OTrpaHrYeHHOE 110 X, Z.

Jrtan 4. 3ajaHNe BADUAHTOB KOHCTPYHUPOBAHUS

e B nanHoil pabote OyAeT UCIOIB30BaH OJWH BApUAHT KOHCTPY-
upoBanwus (puc. 6).

BapwmaHTbl KOHCTPYWpOBaHWA X |

I
CrncoK BApMAHTOR KOHCTPYMPOBEHUA CXEMBI

IEEEN .

)
?

HasHa4MThL TeryLLMM

PenakTupoBaHue BapuaHTa

Homep: |1

Wmsa BapmaHT 1
PacqeT cedeHni no

Orey

() FCH
(® Younua
KenesoGeTOHHEM pacueT

Hopmel CHuM 2.03.01-84* ~ || lNapameTpbl..
CTancHoW pacyeT

FLope) CHuM 11-23-81* v || KOSOPUUMEHTH!

Puc. 6. Bapuanm xoncmpyuposanus

Jran 5. 3agaHue KEeCTKOCTHBIX NMAPpaMeTPOB M NapaMeTpoB
MaTepHuAaJIOB 3JIeMEHTaM PaMbl

o Co3naauM HEOOXOAUMBIE KECTKOCTH, HMIETKHYB MO KHOIKE —
KecTkocTu 1 MaTepualibl U BbIOEpEM HEOOXOJIUMbIC HAM CEUCHUS U3
0a3bpl METAJUTMUCCKUX ceueHul (puc. 7).
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|
B! XecTkocTi W MaTepuans X L]

HazHauWThb 3NeMEHTaM CleMb el 3anaTe napaMeTpel HOBOW KECTKOCTH M NOGaBWTE
[v] HecTrocTb: J U 88 B CNCOK
?
g 7. feayronka 80 x B0 x 6 - .
ey 2] I EE
- ? "
[ IMarepuansi:  CHuf 2.03.01-84* - 1 = I. Baza MeTaNAMHECKI CAUHMA
P —_ .
Tun: BeToH: Apmatypa: 4 I J— [
HT Deytaep  Coctapmon  Weennep
7 nEyTasp
. 0 & O
Xecrkocru | X6 | Crane KopoGkaus PaznewHy.. Kopookaw3
CNUCOK THNOB XeCTKOCTel WeenNNepoB  OBYTABpH  OByTABPOB
In1. feyraep 4061
D ¥ 2. Kopobka uz weennepoa 24 L H"_‘ 4
C 0 4. Weennep 24 Yronox  KpecToBmie  Yronok
5. Aea yronka 140 x 140 x 10 napannen YTONKM
6. [ea yronka 100 x 100 x 8
L TR ronka 80 x 80 x & Sie- 4
Aea y e A b

I8 feyraep 35K1

119, flsyrasp 40K KpecToeme [eayronka Weennepc

YTONKM OBYTABPOM
HoO
W3MeEHHTD.... | - I
eytaep ¢o Tpy6a Dea
MpocMoTp... WBEANEpOM weennepa
KonupoBath
& I 7
YaanuTe [ J_l.
vy |55 [om } Hea Npodgine Kopot
weennepa "Monoge.. coCTABHOM
he S
HazHaunTh TeKyLmmM T [ ] ®

[ ] Cnncox ana dparmenTa Hecwme . Keaopat Kpyr

A OByTaEp
v
¥

Puc. 7. Juanoeosvie okna: Kecmxocmu u mamepuansi,; /Jooasums sxcecmkocmo

B kadecTBe marepuana JJaHHOW KOHCTPYKIMH OYyJIET HCIOJb30-
Bathes ctasb C235 mo CII 16.13330.2017 nma Bcex 31€EMEHTOB KOH-
CTPYKILIUHU

e Taxke OyayT HCIOJB30BATHCS JTOMOJTHUTEIBHBIC XapaKTepH-
CTUKH OTJWYHBIE NJIA KaXKJIOro W3 dJIeMEeHTOB. Takum oOpa3oMm mJ0-
MOJTHUTENIbHBIC XapaKTEPUCTUKU OYyIyT OTIMYAThCA I OalloK, KO-
JIOHH, 3JIEMEHTOB ()epM BEPXHETO U HUKHETO MOSICOB.

e HaznaueHue marepuasia OyJeT MPOU3BEICHO B COOTBETCTBUU C
UCXOJHBIMU JJAHHBIMU JJIs1 BHIOPAHHOT'O BapyaHTa:

O ['opuzoHTanbHBIC PIEMEHTHI, Oaliku HacTwia — IByTaBp 40b61;

O Kpaiinue kosionHsl — nByTaBp 40K4;

O Cpennue komoHHBI — IByTaBp 35K1;

O Bepxuuit mnosic ¢epmbr (3nementsl 19-24) — nBa yronka
140x140x1;

O Hwkuauit mosic ¢gepmbl  (3nementsr 10-12) — nBa yroska
100x100x8;

0 Croiiku u packochkl depmbl, pemerka (anemMeHTsl 13-18) — aBa
yromaka 80x80x6.
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drTan 6. 3ajaHne HATPY30K

o OopMUPOBAHUE HATPY30K OYJIET TAKKE OCHOBAHO HA MCXOJIHBIX
JTAHHBIX

O 3arpyxeHue 1:

" COOCTBEHHBIN BeC C KOAIP(DUIIMEHTOM HaJIe)KHOCTH T10 HArpy3Ke
1.05 mpuMEeHEHHBIN KO BCEM DJIEMEHTAaM;

" PaBHOMEPHO pacmpejieiieHHas Harpyska p = 2.5 T/M, TpuMe-
HEHHas K dJieMeHTam 7, 8, 9;

" Harpy3ka Ha y3ibl onupanus gepmsbl (y3isl 9-10) cocpenoto-
yeHHou cuioit P = 15 T;

" Harpy3ka Ha y3ibl BepxHero mosica (y3iael 13—17) cocpenoto-
yeHHou cwion P = 30 T.

O 3arpyxeHue 2:

" PaBHOMEpPHO pachpejelieHHas Harpy3ka p = 2.5 T/M, IpuMe-
HEHHas K dJieMeHTam 7, 8, 9;

" Harpy3ka Ha y3ibl onupanust ¢pepmsl (y3ibl 9-10) cocpenoro-
yeHHOM cunoii P = 3 T;

" Harpy3ka Ha y3ibl BepxHero mosica (y3iael 13—17) cocpenoto-
YeHHOM cujioii P = 6 T.

O 3arpyxeHue 3:

= CocpenoroueHHas cuyia P =—1.5 T Ha y311b1 5 1 10;

= P=-2THay3ne9;

= P=-1.125 T Ha y3ne 8.

O 3arpyxeHue 4:

= J[aHHOE 3arpyKeHUE — y3JIOBasi rapMOHUYECKas Harpy3Ka;

= JlonosHUTENIBHAS Macca 2 T B y3Je 6;

= Hampasnenue Harpysku X.

" 3aKOH JCHUCTBUS HArpy3KH COS;

= Amrumtyzna Bozaeucteus 0.1 T.

JlaHHbBIE Harpy3KHU U300paKEHbI HA PUCYHKE 8.
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FPenakTHpoBaHKMe BEIGPAHHOMD 3arpyHKeHUS
1 [BarpyeHis 1

Mg

EBuo | locTogHHoe v o

¥3N0BbIe HArPY3KM, 7. MecTHele Harpy3kK: 24;

Cnvcok 2arpymeHmy

# Wma 3arpyxenua Bug Tun +

1 3arpyseHie 1 MocTOAHHG... ~

2 SarpyseHie 2 BpemenHoe .. o

3 JarpyseHie 3 MrHoEEHHO. .. B

4 ZarpyeHne 4 QOcofoel(d) FAPM

5 Cecmmiec.. CERCM i
+
+
¥
?

HazHauTE TR 4

Puc. 8. 3aepyoicenus mooenu

Jtan 7. ®opMupoBaHNEe ITMHAMUYECKUX BO31eHCTBUI

e B COOTBETCTBUM C METOAUKOW JJIA KAXJIOTO 3arpyKEHUS MOM-
oepeM Kor(pbUIMeHTHI TPeoOpa30BaHUs U 3aHECEM B TaOJIMITY;

o Chopmupyem tabnuny PCH c ydetom 3HakomepeMeH U coue-
TaHWUW HAarpy3o0K.

Jrtan 8. Pacuer u anaau3

e BEBINOJHUM NOJHBIA pacyeT, LIEJKHYB [0 KHONKE — BbIno-
HUTH TOJHBIN pacueT. Ha pucynkax (9-12) npeacraBieHbl pe3yibTa-
ThI pacyeTa paMbl ¢ (hepMOH.
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Puc. 9. Pacuemnas cxema pamvl ¢ yuemom nepemeujeHuii Y3108

0.101 0.101 0.101

Puc. 10. Onioper M,
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HEH S~ 9[@“_ id TK JIMPA-CATIP 2016 RS I x64 - [Npumep 3 roT Mz

Pacuer EUEVITES PaclUMpeHHIl aHanus Kenezo6eToH Crans

' pe PO e Cl DEHHOE pe ,, e ﬂ
FE o I 2 B " v

Mozawnka/ Z U Sntopel/ Q: M. % zf Mozaunka/ M, R. N. T, \.

vsonona ¥ Mo3anka ¥ nzonona ¥
Yaunua B CTepxHAX HanpspkeHns B naacTMHax v obbemHeIx K3 | Yauans B criell. anemeHTax | Ycouius e ogHoy3noBbix K3

yemme -147.708; M yewme 131.514

e T Swm =
‘" I—ﬁ u'\l,a. i 1 H“Q\L?\’_‘|Nﬂ,m,u, I|NRK"Q '“ﬂﬁ ||§
PR . M. B I | Mosamka/ \ pow TN ’* ’\ M, Q. LR, Re Q. ||TRévEm w}

| uo@am@' n@ononn

Puc. 12. Moszauxa ycunuii N 6 cmepoicrhsix
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JlabopaTopHasi padora Ne 2
PacueT npoCcTpaHCTBEHHOT0 CMEIIAHHOTO KapKaca
HA YIPYrOM OCHOBAHUM

[Topsimok co3MaHus KOMIBIOTEPHONM MOJICNIM KapKaca W pacueTa
HaIpPsOKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUSI MOJICNIA TIPEACTABIICH B
HECKOJbKHX dTamnax:

Jtan 1. Co3nanue HOBOHM 3a1a4uH

[Ipu co3manuu HOBOW 3a4a4d OTKPBIBAETCS OKHO OIMCAHUS CXE-
MBI (puc. 1).

[Ipuaumaem 5 mpu3Hak cxeMbl (6 cTeneHed CBOOOABI) U JaeM
M3 3a7a4U

OnucaHue cxemsl X

MeuaHak cxemMel

5 - llecTe cTeneHed ceoBoael B yzne (XY, 2,Ux Uy Uz) v ?

Wrs zanaum |ﬂa50papraq Noop

PeayneTaTe pacdeTa B 0TASNLHOM NAMNKe

OnucaHWe 20844
{no 255 cuMeonos)

Puc. 1. Onucanue cxemol

Jtan 2. Co3naHne reoMeTpUYeCKOi CXeMbl

Co3naHue pambl

B aToM auanoroBom okHe (puc. 2) 3againre:

e [Ilar Bmosis nmepBoii ocu: 1) L(m) =5; N =1;
2) L(m)=4; N=1.

e [Ilar Bmosas BTopoi ocu: 1) L(m) =3; N = 2.
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lNeHepauma panbi
Yron nosopora oTHoOCHTENEHD ocHZ | 0

KoopauHarel nepsoro ysna

UkasaTh KYBCOpon Bmifiop nnockoctu

W@ 0 ] - bl g A0Z( Y02

Y o M MpouasonbHaR

z ;D—i = Yrasate ysne

Wlar saone nepeoit ocu War gaone eTopoi ocu

3navenve  Komsectso 3navenye  Komsectso
Ll [ N Lm) [ N

5.00 1 3.00 2
4.00 1

M X | ?

Puc. 2. I'enepayus pamol

VYka3zaTb KypcopoM W 3aJlaiiTeé KOOPJAWHATHI TPHUBS3KH B IPO-
CTpaHCTBe IepBoro y3ia ¢parmenrta: X(m) = 0; Y(m) = 6; Z(m) = 0.

[Tocne 3TOrO 3amaMTe KOOPAMHATHI NPHUBA3KA B IMPOCTPAHCTBE
BTOpOTO y37a HOBOro gparmenta: X(m) = 0; Y(m) = 12; Z(m) = 0.

Cos/laHue IIMTBI HePEeKPhITUs 1-ro 3Taxa (puc. 3)

[Iar Bmons nepsoii ocu: L(M) =0,5 N =18;

[Iar Bgoas BTopoii ocu: L(M) =0,5 N =24,

T T
Co3gaHWe NAoCcKUX hparMeHTos M CeTel &2
|7 | a8 |
[ & [H] & =
eHepauWa NnKTEl
Yron noBopoTa OTHOCHTENEHD ocU 2 (0
K.oopauHare: nepeoro yzna
UKasaTh Kypeopon BriSop nnockocTi
w O @ =0v ®OZ (O YO2
v O MporsEoIEHaA
=0 Yrazare Yzl
War saoie NEpECR OCH Wl ar Baone ETORORA OCH
3HaveHue  KonvuecTeo 3Havenue  KonudecTeo
el | W [
0.50 18 0.50 24

Puc. 3. Cozoanue niumol nepexpvimuisi
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KoppeKTupoBKa CXEMBbI

B [Nomudunstpe B 3akinanke @unbtp no reometpun KO BbIOUpa-
€M KPUTEpPUU MO0 JJHUHE CTEepKHA. M mocienoBareabHO MNPOBOIAUM
MIPUBSI3KY CTEPKHEU C TIIIUTOM.

ChHavana HaxoQuM CTEpPKE€Hb C JUIMHOW — 4 W JenuM e€ro Ha 8
paBHBIC YaCTH, MOCJIE HaXOJIUM CTEP>KEHb C JJIMHOW — 5 U JIeJIUM ero
Ha 10 paBHBIX YacTeu.

JloGaBiieHue IIEMEHTOB OAJIOK Y IJIUTHI HEPEKPBITHS

CoenuHseM KpalilHUE I'paHM TUIUTHI.

Bezosure muamoroBoe OkHO [lomu®unbTp W nepewgure Ha
peanociae o 3aKkinaaky CedeHus U OTCEUCHUS.

B aTOM OKHe 1711 BhIOOpa CeKyIel IIIOCKOCTH BKIKOYUTE PaJio-
kHonKy XQOY. Vkaxure KypcopoM 000U y3el NEPEKPHITUS MIEPBOTO
JTaXa.

[Tocrne mpou3BOAUM KONMHUPOBAHUE IO OJHOMY Y3Iy, J100aBJIsis
IIPU ATOM IUTUTY TIEPEKPBITUS HA 3TaXK BBIIIIE.

Cosznanune guadparpmsl (puc. 4)

[Iar Baoas nepBoit ocu: L(m) =0,5; N = 24;

[Iar Baoas Bropoii ocu: L(m) =0,5; N = 12.

R = B & :

T eretatiiond i b CTeR

Sl ROBIEETS OTHOGIEBERD O0HE |90
s B! PR 1S

[ Mo ot e Beadop rvm i
w0

v |

- .'_

W e P PR D0 Eher Betnete BTOOROE O
Jngreisn  RLBRRCTEN L e

U B G R B

BT Fi|

Puc. 4. Cozoanue niockux ¢ppacmenmos cemeii

Co3nanue GyHaaMeHTHOM TIUThI (puc. 5)
VYkazath KypcopoM B moJie BBojga KoopauHaThl EpBOro y3ja H

3a/1aiiTe KOOPJMHATHI MPUBS3KU B MPOCTPAHCTBE MEPBOTO y3ja ¢par-
menTa: X(m) =-0,5; Y(m) =-0,5; Z(m) = 0.
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B Tabnuiie nuaioroBoro OkHa 3ajalTe mapamMeTpbl GyHIaMEHT-
HOU TUIUTHI:

[Iar Bmons nepsoii ocu: L(m) =0,5; N =20
26

[Iar Boas Bropoii ocu: L(m) =0,5; N

Y Lt T s
& =

| g

e, OO P 3 T
I oy e

i s o =ocsame
i e T p B daew W iie ap
mamer | o e § cmamrre

e Ln [ e LN

Puc. 5. ®paemenmuposanue ¢hynoamenmmuou naumol

Ha pucynke 6 mnpencraBieHa MOJydYeHHash pacueTHash MOJEIb
Kapkaca.

e e e T A
A A A AR A A A A T
A, E’E’E’E’E’E’ |t AT AN AT AT
T B T

f-‘z

L
A
A
VA A
/A A

AT
A A s s A
A A LA

s B I A A7 A
T A A A A S L
T A i
e A B <
I I AT A3 A A W
I B A I I A AT

A Y A I

Puc. 6. Pacuemnas mooenv kapkaca
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Otan 3. 3aJaHUe KECTKOCTHBLIX MApaMeTPoOB U MApPaMeTpPoOB
MAaTEePHUAJIOB 3JIEMEHTOB CXeMbI

DopMHUPOBAHNE TUIIOB KECTKOCTHU (puc. 7)

HasHauuTb 31eMeHTaM cHeMbl

}KECTKUCTh: o
| T I L. deyraep 1851 |

v

MaTepuanm: CHuM 2.03.01-84* BapuaHt E - L e

o

PyP&Pi: F'PUC,PSPS: PHCRPJPPC,CFCH. .. 'y

1. PAP£PsP»PsCt... 1. B25.Xapaktep... 1. A-IILA-TLA-L... ?

S

percpepscrd p/p |cporaq
CRNHCOK TUNOE ¥EeCTKOCTEH
I B 1. Aeytaep 1861
I B 2. Oeytaep 20K1
3. Mnactuia H 20

<
70 4. Nnactuea H 30
&

5. MnactuHa H 40

Nobaeute>>
M3MeHHTE...
MpocmoTp...
Konupoeate

YaanuTe

k7| |>>| |omH L

9;

| Ha3HaUNTL TekyLLMM |

[ crucok ans dparmenTa

Puc. 7. )Kecmxocmu u mamepuainvi

[IprHrMaeM ABYyTaBp C MHapauielIbHBIMU TPaHAMHU IOJOK THUMA
b (6anounslit). AkTyanu3upoBaHHsbli, npoduis 1861.

[IprHrMaeM ABYyTaBp C MHapauielIbHBIMU TPaHAMHU IOJOK THUMA
K (xomoHHBIN). AKTyanu3upoBaHHbIN, mpoduias 20K1.

Jlanee npuHrMaeM miacTUHbL. B okHe 3amaHuWe KECTKOCTH IS
macTuH (puc. 8) 3agaite mapameTpsl cedeHus [macTuab! (1715 AT
MIEPEKPHITHUS):
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3aaHme MECTEOCTH ANA NASCTHH X

[] Yuer oprovporme: i
E (3006 |2/ 0

Ho|2d M Ro [275 |z

HysT HEAUHENHOCTH O

Tun K3

Banka-cTenss

MeHbwil paziep nnacTissl

[JYuer casura 0 ==

KomnaeHT apel Ueet

[
-.a’ X ?

Puc. 8. 3aoanue sncecmrkocmu 015 naiacmun

e MOIyIb ypyroctd — E = 3e6 /M

e k03¢. IIyaccona -V =0.2;

e TonmuHa — H =20 cMm;

e yIeIBbHEIA Bec MaTepuana — R, = 2.75 T/m°.

Jlanee moxoxuM cnocoOOM Ha3zHa4aeM >KECTKOCTh JJisl guadpar-
MbI U (yHAAMEHTHOM TITUTHI.

3ajiaHre MaTEePUAIOB JIJIs XKeJIe300€TOHHBIX KOHCTPYKITUN

B nuanoroBom okHe XKecTkocTu U MaTepuanbl MEIKHUTE 1O BTO-
poit 3akmaake JXX/b. Ilocme 3Toro BKIOYMTE PaJIMOKHONKY THIT U
nieJIKHUTe 1o KHomke Jlo6aBuTh. Ha sKkpaH BBIBOAMTCS AMAIOTrOBOE
okHO OOmue xapakTepucTuku (puc. 9), B pacKpBIBAIOIMIEMCS CITHCKE
Monyns apmupoBanus BbeiOepuTe cTpoky OOosouka; B ctpoke Kom-
MeHTapuid 3agaiite O00J0UKHY; BCE OCTaJbHbBIE MapaMETPbl OCTAIOTCS
3aIaHHBIMU 110 YMOJTYaHUIO.
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Obume xapaKkTepyucTUENn &J
8 (@&

MOAYNE SPMHPOBEHIS Cuctema % apMMpoBaHAA

——— @ CHO Min  0.05
ObonoHra v z

;I oco Max 10
TouHocTe (36) Ha cTagmi ApPMUPOBEHWE

MpuBASKa W.T. apMaTypsl

= | KHMasy cewenms al 3 cHM
az a
a1l K BEpXY ceqeHMA a2 3 cH
] =

a3 =1

KOHCTPYKTHEHbIE DCOBEHHOCTH CTEPMHEN
HE y4MTLIBaTE KOHCTPYKTHEHEIE TpebosaHus
) CTep#eHs Banka KonoHHa - nnoH
KonoHHa panosas KonoHHa nepsoro sTawa
BIENATL YrNOBLIE 3PMETYPHBIE CTEMMHHA
Pacnonarate GoKOBYIO apMaTYPyY B NONKe
[[NoaBupaTte apmaTypy no Teopim Byaa
[[1NoaBupaTs nonepeuryio apMaTypy Ha 1 KB.M.
Pac4eT C y4eToM COBMECTHOI paboTel Mkr, M, Q
YuecTe nonpaeku n. 3. 52 Nocobua k CMN 52-101-2003
[¥] PacueT no npeaensHEM cocTosHMAm TI-i rpynns!
LLiMp1Ha TpewmH
MPOAOMHMTENEHOMD PACKPLITHS, MM
HenpoaomkMTenbHOro packpeITuA, Mn 0.4
@ Lllar apMaTYPHLIX CTEDHHENR, MM
AnamMeTp, MM

0.3

100 i

JlnHa anemMeHTa, PACH4ETHBIE ANMMHBI

PacyeTHas AnuHa 1
KosdduupeHT
PECHETHOM AMMHEI 1

KommenTapuii | oBonour|

(2 )X

Puc. 9. /luanocosoe oxno. Obwue xapaxmepucmuxu

3ajlaHue MaTepUanoB JUIsl BAPUAHTA KOHCTPYUPOBAHHS CTAJIbHBIX
KOHCTPYKIIUH

[lepen Tem Kak NPUCTYNHUTh K 3aJAHUK0 MATEPHUAJIOB JJIs CTaJlb-
HBIX KOHCTPYKIIMH, B IHAJIOTOBOM OKHE JKEeCTKOCTM M Marepualbl B
CIIMCKE THUIIOB ECTKOCTEW BBIJIEINUTE KYypCOPOM THIT KECTKOCTH 1.
JIBytaBp 18b1 u menkHUTEe N0 KHOMKE HA3HAYUThH TEKYIIHAM.

[Tocnie aTOrO 1715 3a1laHUsl MAaTEPUAIIOB JUISl CTAIBHBIX KOHCTPYK-
L1, B JUAJIOTOBOM OKHE JKeCTKOCTH U MaTepHalIbl MIEJIKHUTE MO Tpe-
Theu 3aknanke Ctaib.

Jlamee BKIIOUUTE PAAUMOKHONKY Marepuanm W IICJIKHHUTE 10
KkHOTIKEe J|00aBUTE.

Ha 3kpan BeIBOAUTCS AUaIOroBoe OKHO I[lapamerpsl, B KOTOpOM B
packpseiBaromieMcs crnucke Cranp 3anaite Mapky C245.

3aTteM B QUaioroBoM OKHE JKEeCTKOCTH M MaTepuajbl BKIFOUUTE
paIuOKHONKY JIOMOJHUTENbHBIE XaPAKTEPUCTUKUA M IIECJIKHHUTE IO
kHOTIKe J|00aBUTE.

B nHoBoMm okne [Tapamerpsl 3agaiiTe napaMeTpsl sl Oanok:

e B 110Jic THII 3JIEMEHTA BKJIFOUNTE PAAUOKHOIIKY balka;

e B nosic KomMmenTapuii 3ananre banku;
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Bce ocTanpHbIE MapaMeTPhl OCTAIOTCS 3aJaHHBIMHU 110 YMOJTYaHHUIO.

Eme pa3 menkuure mo kHomke J[00aBUTH B AMAJIOTOBOM OKHE
JKecTkocTu n matepuasbl.

B HOBOM OKHe [lapameTpsl 3agante napaMeTpsl Al KOJIOHH:

B noJie Tur ajemMenTa BKIOUUTe paauoKHONKY KononHa;
B noJie PacueTHbie JJIMHBI YCTAaHOBUTE (DJIAYKOK UCIOIB30BaTh KO-

3G GUITMEHTHI IJTUHBI;
e 3ajaiTe KO3POUIUEHT JIMHBI OTHOCUTENIbHO ocu Z1 K, = 1,
e k03P UIMEHT NIMHBI OTHOCHTENIBHO ocu Y1 Ky = 1;
e ko3¢ urreHT JHbI 1 pacuaera b Ky, = 0,85;
B nmonme KommenTtapuit 3anaiite KonoHHBI, BCE OCTalbHbIE Iapa-

MCTPbI OCTAKOTCA 3aJaHHBIMHU 110 YMOJIYAHUIO.

Ha3HaueHue KeCTKOCTEH M MaTEpHAaJIOB DJICMEHTAM CXEMBI
N Ha3Ha4YuMM KECTKOCTb

BrigengeM 1moodepeaHO 3JIEMEHTHI

(puc. 10).
.
A - 3
v i;l" A 8- % | TR
ol HECTROCTH W | Pegantop Harnm: a y3nbl i e e B
Wi | = H i ) X
B [ | warepwans= P GG || sarpyseswin - woanesiesTE = [ meereocre: s
WCECTROCTH ¥ CEA? oy 4 &0 3, Nnactesa © 20
- T
[ Morepuans: CHial 2.03.01-84 = Bapuawt (1 2 o
PyPePi: PPuCPFS: PHCRPIPACCICK.... i
1, PhPtPgPePeCs,,, 1, B25.Xapawtep... 1. A-ILA-NLA-L.. -
|}(rf,P{P>ffq PP |Crepad i3]
CRamton THNOB MECTROCTER
I N 1. Oeyraep 1861
I N2 Oeyreep 2061
&0 3. Napcriwa H 20
o &1 A, NABCTMKE H 30
&0 5. Nabcrmd H 40
e Lobaure>>
WSHEHHTR. ..
i jard L E—
KonispogaTs
YARMITE
f iy Eﬂzy Y| [ [y
oo 4
AT —TTTT—
[ crscon arm pparvenra

Puc. 10. Haznauenue sorcecmxocmeit u mamepuaios 3J1emMermam cxemaosl
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Jrtan 4. 3aaHne MapaMeTPOB YIIPYroro OCHOBaAHUA

BoinensieM pyHIaMEHTHYIO TUTUTY.

[emukom 1o kHotike — Koaddunuents noctenu C1, C2 B aTom
okHe (puc. 11) nns 3amanus kodddunmrentoB nocrenu B mnoye Cl,

BBEJUTE 3HAYCHHE KO3(. )KECTKOCTH YIIPYroro OCHOBAHHS Ha C)KaTHe
3
C1,=1000 1/™".

3apanve kosdd. C1n C2

HazHauMTE Ha 3 nerEHTE THNA:
| CTepskHM \5’ |

o | MnacTuHe! \I|

Heyryznoeeie K3 53
Oaroyznoewie K3 54
0 AHOCTOPOHHAS patoTa Yrp. OCHOBaHMA

| HazHauTE 3 nereHT ar

K.oea pepl MEHTEI NOCTENM

TMOAYYHTE MO MOLENH FPYHTa
Pz T/l
@ HazHauwTe

Y| C1z 1000 e/ md
M 2z 0O /M

Pacyer C1,C2

Bc=BE Be |0 cM
Uyer Cly, C2y
Cly |0 T/n?
C2y 0 /M

He [0 cH

Hron oHel rpyHTa

Fi |0
pad

Puc. 11. 3a0anue xosghuyuenmos Cy u Cs,

Jtan 5. 3ajaHNe TPAHUYHBIX YCJIOBHH

B nuamoroBoM oxkHe DuibTp IJI DJIEMEHTOB MEPEUAUTE Ha
npeanocieHon 3akinaaky CeueHust U OTCeueHus U Jyisi BbIOOpa ce-
KylIeH MITOCKOCTU BKIIIOUHUTE paarnokHONKy YOZ. YkaxuTre Kypcopom
T1000M y3€eI1 CTBIKOBKHU Juadparmel ¢ GyHIAMEHTHOM TIJIUTOM.

Jlnst otoOpakeHus: Ha KpaHe TOJIbKO OTMEUEHHBIX Y3JI0B U dJe-
MEHTOB CXEMbI, BBITIOJIHUTE (PparMeHTaIUIO

JInst mpeACcTaBiIEHNS PACUETHOM CXEMBI B IPOEKIIMU HA IUIOCKOCTh
YOZ, menkuute no kHonke — [Ipoexuus na YOZ.

Jlanee BbIZEIISIEM Y3716l U 3alIPENIAEM UM IMEpEMEIICHUE IO OCH X.
ITocnie aToro BeIOMpaeM y3ell Cpe/IHel KOJIOHBI U 3ampelniaeM eMy Iie-
pemenienue 1o ocu Y u UZ.
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Jrtan 6. 3agaHue HATPY30K
dopmupoBanue 3arpyxeHus Ne 1
JloGaBisieM cOOCTBEHHBIN BeC cxeMblI (puc. 12).

Puc. 12. Haepysxa om cobcmeennozo eeca kapkaca

dopmupoBanwme 3arpyeHus Ne 2

CmeHnTe HOMEp 3arpyKeHus IMIETYKOM Mo kKHomnke — Chenyroniee
3arpyK€HUs B CTPOKE COCTOSIHUSA. BhIAEINUTE MIMTHI NEPEKPHITUS 1-TO
1 2-ro 3Taxka. Be13oBUTe A1uamoroBoe OKHO 3ajanue Harpy3ok. [lemy-
KOM IO KHOIIKE PAaBHOMEPHO PaCHPENCIICHHONM HArpy3KH BBI3OBUTE
nuanoropoe okHo Ilapamerpel. B 3TOM OKHE 3aaliT€ NHTEHCUBHOCTD
Harpy3ku g;= | T/m° (puc. 13).

MapameTpsl >
S T
. Y P
> X
[INpoektueras
v * 7

Puc. 13. Bpemennas naepysxa Q;

Youpaem crapeie BoieneHus. [locne BoiaensemM PpyHIaMEHTHYIO
2
IUTUTY U 33/1a€M Ha Hee Harpy3ky g, = 1 T/m".
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dopmupoBanue 3arpyxenus Ne 3

CMeHUTE HOMEp TEKYLIEro 3arpyKeHHs IIETYKOM IO KHOINKE —
Crnenyroniee 3arpy>k€HUE B CTPOKE COCTOSIHUS. Bpiienure miury nepe-
KPBITHS 3-TO 3TaXkKa U 3a/1a€M CHETOBYIO Harpy3ky 0,09 /M (puc. 14).

Puc. 14. Cnezosas nazpyska

3agaHue pacMpeHHON HH(POPMAITUH O 3aTPYKSHUSIX
Be1zoBute nuanoroBoe okHo PemakrTop 3arpyxenuit (puc. 15) u
3a7jaliTe BUJI KXKJIOMY 3arpy>KeHHIO.

- PepakTop 3arpyeHni B
PG.D.B‘KTHDUBBHHG BblﬁDaHHOFD 3ArPYHKEHUA

Mo 1 Sarpywerue 1

Bua  MocrosnHoe v

Yanoeele arpysku: 0; MecTreie Harpyskw: 1924;

Crucok 3arpyskeHuil

o+

#  Vimg sarpyxeHus Bua Tun
Sarpyserue 1 MocToanH...
arpyserue 2 MocToaHH...
Jarpyserue 3 Kpatrospe...
Celicruue.

Ly Ry =
Q-
o~

€ = & M\

-2

HasHauuTe Tekywmm

Puc. 15. Peoaxmop 3aepyoicenuii
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Otan /. @opMupoBaHNe TMHAMMYECKHX 3arpyKeHuid U3 cTa-
THYeCKHUX

BrzoBure nuanoroBoe okHo @opMUpOBaHUE JUHAMUYECKUX 3a-
rpy’kKeHHi u3 cratmueckux (puc. 16). W 3anmaiite cienmyromue mapa-
MeTpbl: Ne nuHaMuueckoro 3arpykeHus — 4; No cOOTBETCTBYIOIIETO
craTudeckoro 3arpykeaus — 1; Koad. npeobpazosanms — 0.9.

F ©opuupoBaHMe AHHAMMUSCKHX IATPYMEHHH MI n
ChopMUpOBaTE MATRHLY MACT Ha OCHOBAHUL
®) - sarpywenma [koa 1)
) - MNOTHOCTH 2 NemeHToE [kog 2)
Mt auHamuyeckoro sarpykenua 4 0o
Nt cooTeeTCTEBYOWErO 3
CTATUYECKOMD 3arPYKeHUs
Koo, npeofipasoBaHus 05
I_ZBD.-J.Haﬂ Tabauua
N guH 3., Mecrar .. Koaqag. Koa L:;
4 1 049 1 -
4 2 09 1 =
4 3 05 i
| € >
X2

Puc. 16. @opmuposanue ounamuueckux 3azpydiceHutl

st popMupoBaHHUS BTOPOM CTPOKH CBOJHOM TaOJHUIIBI, B 3TOM
e OKHE 3aJlaiiTe cieayronme napameTpbl: No JMHAMHUYECKOro 3arpy-
xeHusa — 4; Ne COOTBETCTBYIOIIETO CTAaTHYECKOTO 3arpy>KeHHS — 2;
Koad. npeobpazosanms — 0.9.

st popMupoBaHUS TPEThEH CTPOKU CBOJIHOW TaOJHIIBI, B ATOM
K€ OKHE 3aJlaiiTe clienyronue napaMmerpol: No JUHaMUYECKOro 3arpy-
xkeHust — 4; Ne COOTBETCTBYIOIIETO CTAaTHYECKOTO 3arpy>kKeHus — 3;
Koad. npeobdpazosanus — 0.5.
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Oran 8. dopmupoBaHue TaOJUIBI MApaAaMeTPOB JMHAMMYe-
CKUX BO31eHCTBUIL

Br13oBute nuanoroBoe OKHO 3aJlaHUE XapaKTEPUCTHUK I pacue-
Ta Ha JAUHAMUYeckue BozaeucTBus (puc. 17). B aTom okHe 3amaiiTe
cieayromue napaMmerpsl: Ne 3arpyxenus — 4; HanmenoBaHue Bo3ei-
ctBusi — Cericmuueckoe /01.01.2000/CIT 14.13330.2011/(35); Kounu-
YECTBO YUUTHIBaeMbIX opm kojiedanuii — 10.

# 3apanne XapaKTepUCTHK AR PACHETA HA AMHAMUYECKHE BO3AEHCTBHA [ x |
1 s M| |/

N sarpykeHus 4 Pe)

N CTPOKM RApAKTEPUCTUK

HaumeHosaHue BOSAEHCTBUA | Cajicpuveckoe /01.01.2000/CM 14.13330.201° v

KomuecTeo YHMTBIBAEMBIX 10

POpM KonedaHii NapameTpel

Marpuua mace (@) [uaronansHan () CornacosaHHan
CeoaHan Tabnuua AnA PACYETA HA AMHAMUNECKME BOAEHCTBHA

# | N | WMmnsarpyxe... | Tun MapameTpol... [lapameTpbl AMHEMWMYECKOrD BO3!
1 4 arpykenued CEWCM 3510000 1.0030.001171.0001.001.00

< >
IR
Puc. 17. 3aoanue xapakmepucmux 01 pacuema
Ha OuUHAMUYecKoe 8030elcmesue

B nuanoroBom okHe IlapameTrpbl pacyera Ha CEUCMHUYECKUE BO3-
NEUCTBUSA 3aJIalTe CIEAYIOUINE MapaMeTPhl: HAMPABIISIOIINE KOCUHY-
Cbl PABHOJICMCTBYIOILIEN CEUCMUYECKOTO BO3IACUCTBUA B OCHOBHOM
cucteMe koopauHat — CX = 1; octajibHble TapaMeTpbl MPUHUMAIOTCS
10 YMOJITYAHUIO.

Jrtan 9. I'enepanus tadauunl PCY

[lemukoMm 1o kuonke — Tabmuia PCY BBI30BUTE IHAIOrOBOE OK-
HO PacueTHble coueTanus ycuiui (puc. 18).

31



PacueTHble coueTaHMa YCUAUNA

CrpourensHele HopMel CHuM 2.01.07-85" v

Homep sarpykerya 3 = 3arpywenue 3

Bua sarpyseHua

N rpynne! offeeguHASEMBIX 0
BPEMEHHbIX 3arPYKEeHMIT

YyMTLIBSTE 3HAKONEPEMEHHOCTE

N rpynnbl B3aUMOMCK ADYa-
HOWIME SaFPYKEHUA

NN conyrcTeyowmx

IarpYyKeHU 0 0

Km@'ﬁuuuem’ HAOEXHOCTH 1.40

Lona anqTensHoCTH 035

He yuwireigare ana ll-ro npea. cocr.

OrpaHuyeHua 4NA KPaHOS W TOPMOZ0E

Ceoanan TatMua AnA BEMUCABHUA

Nz, | Wimp sarpyxe... Bug

KpaTkospemettoe (2) v [ Toyvomamao

KEB@@MMHEHTI:; ;1119 PCY

i JIAN

# | 1 ocHos. [ZOCHUB. | Oco6.[C) |Clc:06 6 Ci 5 cover. J b coder. | |

1 1.00 1.00 0.90
1.00 1.00 0.90

1.00 0.00
1.00 0.00

0.00 |
0.00

0.80]  0.00]

0.00]]

2
3 1.00] 090 0.50]
(4 000 000 100

« |

0.00 0.00

0.00

PCY:

MapameTtpe PCY

3  3arpywenue 3  Kpatkoepeme.. 2000000 140035

Koseouumenol PCY

1.00 D.S0 0.50 0.80

Puc. 18. Pacuemnvie couemanus ycunuii

B stom oxne nipu BeiOpanHoMm Cojie mpasuit CIT 20.13330. 2016
3a/1aiiTe CIeAYyIOIUE JTaHHBIC: B CBOJIHOW TAOJUIIE NI BHIUMCIICHUS
PCY BblienuTE CTPOKY COOTBETCTBYIOIIYIO TPETHEMY 3arpy>KEHHIO.
3aTteMm B TekcToBoM nosie KoapduimenT HaaeKHOCTH 3aJ1aiiTe BEJH-

yuny 1.4.

Jtan 10. I'enepanus taéaunsi PCH

[[lemukom no kHomke — PCH BeI30BUTE auanoroBoe okHO Pac-
YeTHBhIE coueTaHus Harpy3ok (puc. 19). B sToM okHE B packphiBaro-
memcst ciucke Beioepute CIT 20.13330.2016. Jlanee B cucke BUIOB
3arpyKC€HUM 3aJanuTe BUJ IS KaXKIOTO 3arpyKEHUS IOCIE JBOMHOTO

mejaI4Ka MbIIIH I10 STUCHKE

tabumel Bu:

e 151 IepBoro 3arpyxenus — [locrosauas (Py);
1 BToporo 3arpyxenus — [Toctostanas (Py);
IUIS TpeThero 3arpykenus — Kpatk. qomunup. 1 (Pty);

[ ]
[ ]
e IS yeTBepToro 3arpyxenus — Ceticmuaeckoe (Pse);
[

JUIs YeTBEPTOro 3arpy>KeHus 3ajaaire +/-.

Jlns TpeThero 3arpykeHus 3amanTe KoAdDPUIMEHT HaIACKHOCTU

10 Harpy3kKe, paBHebil 1.4.
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PacueTHbie coueTaHus Harpysok “

| He yareisare cevicnmry He pamruipare ocofoe sarpys
€M 20.13330.2011 w ¥ s ll-ro NC ¥l anall-ra NC

N aarpys. H aveHoBaHMe Bua |Momp-m ‘an K.ood. HagewH. Flnnﬂ

1 1 Jarpymerue 1 Mocroanmoe [ F) * 1.0
2 3arpywenue 2 MocrosmHoe [ P + 1.0

3 3 Jarpymerme 3 Kpare, gomeap, 1 | P11) L. 14
4

3arpymenrie 4 Celicruyackoe [ Pse) +/: 1.0 ‘ Ynamre
COvET e

Yaanre ece
CONET AR

[l%l fuzg.-..,u- CONe ;..;.ﬁ-. ﬂ%l]ﬁ_

COQDE COMETAHWE il

OcHoemoe coverarqe (Il NC) Pd + ¥y 'Pﬁ + T Wi Pﬁ I
|=2

Ocotioe coveranue (Il NC)

Foapprumente

Bemoa
vy P iwo Ph 4+ B oy, Pl Compa
¥l i w2 T2 +j = Wy Py HHTS

AAHHBIE Crpaexa

Puc. 19. Pacuemnusie couemanus Hazpy30K

Jrtan 11. HazHayeHHe KOHCTPYKTHBHBIX 3JIEMEHTOB

[{enkHuTte Mo kHONKEe — OTMETKA TOPU30HTAIBHBIX CTEPKHEN Ha
MaHeIu HUHCTPYMEHTOB. [locnemoBaTenbHO Ha3HavYaeM KOHCTPYKIIH-
OHHBIC 3JIEMEHTHl CHA4daJia JJI1 BCEX TOPHU30HTAIBHBIX 3JIEMEHTOB.
[locne oTnenbHO Il KaXAOrO 3Taka Ha3HAYAEM KOHCTPYKLMOHHBIC
AJIEMEHTHI HEHTPAJIbHBIX KOJIOHH.

Otan 12. HazHauyeHue packpemieHuid B y3Jjax H3rudaeMbix
3JIEMEHTOB

Brinensiem Bce rOpU30HTANBHBIC SJIEMEHTHI.

[enkaem 1o KHOIKE — PackperieHus sl Mporu0oB B MOSIBUB-
meMcsi okHe (puc. 20), mpu yCTaHOBJEHHBIX (IIaKKax pacKperuie-
Huii — Y1, Z1, BeiOepuTe B packpbiBaromiemMcs Crucke cTpoky Co3narh
B y3JIaX C HECOOCHBIMU AJIEMEHTAMHU.
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Packpennenns ana nporn6os ﬂ

Haxmure Ha kHonky «llpumeHTes, yTobel CO304aTE
packpenneHHa B KaXaomM U3 BbldeNeHHblx CTepXHeN B
Y3/1a% ero NepecevyeHus Co CTEPXHAMK, He COOCHLIMM
C HUAM.

Packpennexua 6yayt cosaaHel B NAOCKOCTAR XY, X2
NoOKANbHBIX CUCTEM KOORAWHST C‘TEp}HHEI;I_

EriGepure aeficTeue:

N [ N @
i N @z

Cozaarte B Yy30ax C HECOOCHBIMM 3 NEMEHT AU v

RECCIRSTITTINS

Puc. 20. Packpennenue ons npoeu6og

Jrtan 13. [loaHbIi pacyeT cxeMbl

3armycTuTe 3a7a4y Ha pacyeT IICITYKOM IO KHOIKE — BBIMOIHUTH
pacuer.

Oran 14. IlpocMoTp M aHAIM3 Pe3yJbTATOB CTATHYECKOTO U
AUHAMHMYECKOT0 PacYeTOB

Jlns BBIBOJIAa MO3aHMK HM3TMOAIOIIMX MOMEHTOB Mx HEoOXO0JIUMO
HICJIKHYTh 10 KHOMKe MX (Ha BepxXHEH MaHEIN YCHIMHA B JEMCHTaX)
(puc. 21). Ha pucynkax (22—24) npuBeieHbI U30I0JII H MO3aUuKH JIPY-
rux BHyTpeHHUX ycwmii My, NX, Ny. Ha pucynkax 25 u 26 nansl Mo-
3aUKU MepEeMEIICHUN B0JIb ocerl ¥V u Z.
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Puc. 23. Hzonona u mozauxa NX
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2t

Puc. 26. Mo3zauxa nepemewenuii Z
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JI71s1 BBIBOJIa M30MOJIEH WIIM MO3aWK OTAEIBHOTO0 KOHCTPYKTHUBHO-
ro 3JeMEHTa HEeOOXOIUMO TMpPHU TMOMOIIU KOMAaHAbl BBIJICICHUS BbI-
OpaTh HEOOXOJMMBIE HAM 3JIEMEHTHI, a 3aTE€M HUHCTPYMEHTOM (ppar-
MEHTAIMEN OTCE€Yb MHTEPECYIOUIYIO KOHCTPYKIHIO. B KadecTBe mpu-
Mepa Ha pUCyHKe 27 MoKa3zaHa BblJejeHHas auadparmMa ¢ MO3auKoOn
U3ru0dArOIUX MOMEHTOB MX.

\&Qr N, tx]‘ “ N Ny M \ iz Ry Ry LI A E Nk “i o 2‘ el j
w - A N IG = 3
" g “',i' Q,r r“‘r N - Hast ‘i :“] - m il
aaaaaa 252, N (25 O 4 Ky
nnnnnnn ' R |:5: 5 ‘:5' ) | uewrp A |
0.903 136

0.00843

Puc. 27. Moszauxa ycunuti Mx koncmpykmugHno2o snemenma ouappaema

JIisl BBIIOJIHGHMS OIICHKH PE3YyJbTAaTOB IPOICIAHHON pabOThI
HEOOXO0IMMO CPaBHUTH IOJYYCHHBIC JaHHBIC C pe3yjIbTaTaMH pacuera
AaHAJIOTMYHON MOJIEIIH U IPOU3BECTH PACUCThl BHYTPEHHUX YCHIUH U
nedopmalrii B KOHCTPYKTHUBHBIX 3JIEMEHTaX KapKaca HpHOJIMKESHHBI-
MU MH)XKCHEpHbIMU MeToaamu [1-4; 10, 11].
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2. JABOPATOPHBIE PABOTBI
MO COENUAJABLHOCTH 08.05.01 «CTPOUTEJLCTBO
YHUKAJBHBIX 3TAHUNA U COOPY KEHU»,
CHENUAJA3AINA «CTPOUTEJILCTBO
BOJIBIIENPOJIETHBIX 31AHUN U COOPY KEHUIN»

Oo0mue moJIoKeHus

Jns cnenmansHocTH 08.05.01 cTYmeHTHI JOJDKHBI PEIIUTh 00Jiee
CJIOKHBIE MPOCTPAHCTBECHHBIE 33J]a4l C HUCIIOJb30BAHUEM COBMECT-
HbIX niporpamm Jlupa u CAIIOUP.

B JlaGopatopuoit pabotre No 3 CTylIeHTBl OCBaMBAaIOT METOJUKY
pacdyeta MPOCTPAHCTBEHHOTO KapKACHO-CTEHOBOIO MHOTO3TaKHOTO
XKee300€TOHHOTO 37aHus ¢ SAPOM KecTKocTH (puc. 2.1). McxomHbie
TaHHbIe K jabopaTtopHoil padore Ne 3 «PacueT mpocTpaHCTBEHHOTO
KapKaCHO-CTEHOBOT'O MHOTOATAXKHOTO KEJI€300€TOHHOTO 3/IaHUusl C
SIPOM KECTKOCTH» JaHbI B Tabmuie 2.1.
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0 —niuau

%

a — nonepeunvli pa3pes
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KoHTponbHbIe 3agaHnAa K nabopaTtopHomn pabote Ne 3
«PacyeT NpocTpaHCTBEHHOIO KAPKAaCHO-CTEHOBOIO MHOTO3TaXHOrO Xerie300eTOHHOro 34aHuUs C AAPOM XKEeCTKOCTU»*

Tabnuya 2.1

MepBas Pa3mepsbl KonM4ecTso Pa3mepbl ce- TONLIMHA 3IEMEHTOB, MM MocnegHas Harpy3ki, T/M
bykBa 34aHus .~ | YEHUS KOMOHH, uundpa 3avert-
cdamunuu | B nnave, m oTaxeu MM MnuTa nepekpbiTns|CTeHbl|dyHaamMeHT nnuta|  ku (koga) | 91 | 92 | Os | UaCHerosas Harpyska
A 18x18 9 600x600 220 200 600 1 16[15 |03 0.08
b 24x18 10 600x600 200 300 800 2 15[16 |03 0.1
B 18x18 8 600x500 220 300 700 3 15[14]02 0.05
r 18x18 6 500x500 200 200 600 4 16[15 |02 0.08
a 36x24 11 600x600 200 300 800 5 15[16 |03 0.1
E 18x18 7 600x500 180 300 700 6 13[15]03 0.06
X 24x24 10 600x600 180 300 800 7 141303 0.06
3 24x24 11 800x500 180 300 800 8 1516 |02 0.1
n 24x24 10 600x500 200 300 700 9 13[16 |03 0.09
K 24x18 12 800x500 200 300 800 0 16[15 |02 0.1
Jl 24x18 14 800x600 200 300 900
M 24x24 16 900x600 180 300 1000
H 30x30 16 900x600 200 300 1000
0 30x30 16 900x600 220 300 1000
I 24x30 16 900x600 220 300 1000
P 24x30 16 900x600 200 300 1000
C 30x36 16 900x600 200 300 1000
T 36x36 16 900x600 180 300 1000
Y 24x30 14 800x600 220 300 900
0] 18x18 12 800x500 200 300 800
X 24x24 14 800x600 220 300 1000
L 36x36 16 800x600 200 300 1200
Yy 24x24 12 600x400 200 300 800
L 36x24 14 600x600 220 300 800
L 18x18 15 800x600 220 300 800
3 15x15 12 800x500 200 300 600
O 15x15 14 800x600 200 300 800
A 12x12 6 500x500 200 300 500

*) BBICOTY THIIOBOTO dTa)Ka M pa3Mepbl KaluTeNIei MPUHSTH, Kak B pumepe Ne 6 [12].
VTOJ'IH_IGHI/IG IIJIUTBI IICPCKPBITHUA HE ACJIaTh.
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B JlaboparopHoit pabote Ne 4 CTyneHTHI OCBaMBaIOT METOJUKY
pacdera MpPOCTPAHCTBEHHOTO CTEPKHEBOTO KapKaca METATUYECKOM
Ooamau. Ha prcynke 2.2 mokaszaHa cxema KapkKaca ¢ YCIOBHBIMHU Pa3-
mepamu. KonTposnbHbie 3amaHus s JlaGopatopHoit pabotel Ne 4

«PacdeT MpOCTPaHCTBEHHOI'O0 CTEPKHEBOI'O0 KapKaca METaJUIMYeCKOM
OanrHMy aaHbl B Tadmuie 2.2.

1 - TpyBa 45x3.5

;_'___.'..I 1 2 - TpyGa 25x3.5
Bt g}
1 "]' &
: I-. = |. ;
f t | &
Il ™
|‘|.' - HI -
g I O e, ¥ U8
II ’-_..}:.. 1_.- - |
[ — _". 2 5 1
.
- 5M o
1-1 o
L
| &
" " =
. il W
| |
M} *
uy
0,25 4,5m 0,25 <
e L=
i EM -

Puc. 2.2. Cxema cmepoicnegoeo kapraca memaiiuyeckou 6aunu
C YCIIOBHbIMU paA3Mepamu

Harpy3ku:

e 3arpykeHue |1 — COOCTBEHHBIN BEC; KpaTKOBPEMEHHas pPaBHO-
MEPHO paclipe/ieJIeHHas Harpy3Ka, MPUIOKEHHAsl Ha BEPXHUE CTEPKHMU;
® 3arpykeHue 2 — rojoJie/lHasi Harpy3Ka,

® 3arpyxeHue 3 — BETpOBasi CTaTUYECKas Harpy3Ka;
e 3arpyxeHue 4 — BETpoBasi Harpy3ka ¢ y4eToM IyJIbCallku.
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KoHTponbHble 3agaHna ana nabopatopHoun paboTbl Ne 4
«PacyeT NnpoCTpaHCTBEHHOro CTEPXKHEBOro Kapkaca MeTannm4eckom bawHny»

Tabnuya 2.2

BhLicoTa 6alll- Pa3wmepsbl B Bupg ceveHuns - Tpybel |MocnegH. Harpysku, 1/m
MepBas 6ykBa i nnade no no- | Pasmepbl B nnaHe CrenkHei LUundpa [ BeTpos. cTtatunu.
cdamunum (M)’ OoLBe, noeepxy GaLuHu (M) P CToek | 3a4yeTKu P1 P2 BETPOB CTaTW4 Ha | Ha BbicoTe Bonee
(m) peLueTku (kopa) FONONeA | o\ icote o 10 m 10m™m

A 16 6x6 1x1 25x2.5 45x3 1 1 15 0.08 0.08; 0.1
b 18 77 1x1 26x2.5 51x3.5 2 2 1 0.08 0.08; 0.12
B 18 8x8 1.2x1.2 26x2.5 51x3.5 3 1 2 0.1 0.1;0.14
r 18 9x9 1.2x1.2 26x2.5 51x3.5 4 1 15 0.08 0.08; 0.12
a 20 10x10 1.5x1.5 27x2.5 60x3.8 5 25 1 0.06 0.06; 0.12
E 16 5.5x5.5 1x1 25x2.5 45x3 6 2 25 0.06 0.06; 0.08
XK 16 6.5x6.5 1x1 25x2.5 45x3 7 1 2 0.06 0.06; 0.08
3 18 8.5x8.5 1.2x1.2 26x2.5 51x3.5 8 2 1 0.1 0.1;0.14
n 18 9.5x9.5 1.2x1.2 26x2.5 51x3.5 9 25 2 0.1 0.1;0.14
K 20 10.5x10.5 1.5x1.5 27x2.5 60x3.8 0 2 25 0.1 0.1;0.16
n 20 11x11 1.5x1.5 27x2.5 60x3.8

M 20 12x12 1.6x1.6 27x2.5 60x3

H 20 11.5x11.5 1.6x1.6 27x2.5 60x3

(0] 20 12.5x12.5 1.6x1.6 27x2.5 60x3

Mn 18 7.5x7.5 1.2x1.2 26x2.5 51x3.5

P 20 13x13 1.5x1.5 27x2.5 60x3

C 20 14x14 1.5x1.5 27x2.5 60x3

T 20 13.5x13.5 1.2x1.2 27x2.5 60x3

Yy 22 14.5x14.5 1.8x1.8 28x2.5 70x4

P 22 15x15 2x2 28x2.5 70x4

X 22 15.5x15.5 2x2 28x2.5 70x4

L 24 16x16 2x2 30x2.5 76x4

Y 24 16.5x16.5 2x2 30x2.5 76x4

1 14 4x4 1x1 25x2.5 45x3

1] 14 4.5x4.5 1x1 25x2.5 45x3

) 15 5x5 1x1 25x2.5 45x3

O 15 5.5x5.5 1x1 25x2.5 45x3

A 16 6.6x6.6 1x1 25x2.5 45x3
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JladopaTropnasi padora Ne 3
PacyeT NpocTPAaHCTBEHHOI0 KAPKACHO-CTEHOBOI'O
MHOT'03TAKHOT'0 KeJ1e300€ TOHHOTO 3[IaHUS C SIIPOM KeCTKOCTH

JInsg Jaydinero MOHUMAaHMS CTYAEHTaMU IIOCTABJIEHHOW 3aja-
91 IPpUBCACHA IIOCJIICAOBATCIIbBHOCTD BBIIIOJIHCHUA OHI_[I/Iﬁ B BHAC
16 »Tanos.

Jrtan 1. Co3xaHue HOBOI0 MPOEKTA U HACTPOIKA ero CBOMCTB

JI71st co3anust HOBOT'O MPOEKTa HAZ0 OTKPHITh MEHIO TPUIIOKEHHUS

U BbIOepuTe MyHKT «HOBBINY (KHOTIKA D Ha MaHEeJIM HUHCTPYMEHTOB).
Hactpolika CBOMCTB MPOEKTA.
Bre3BaTh muanoroBoe okHO «llapamMeTphDy IIETYKOM IO KHOTKE —

«CBoiicTBa MPOEKTA (TaHENb E «IIpoexT» Ha Bkiaake «Co3aaHue»)
B 3TOM ManoroBoM OKHE yOEIHMTHCS, YTO B KAUECTBE TEKYILErO
HopmatuBa BbIOpaH CII 63.13330.2018. OcrtasibHble NapaMeTpsl
OCTaBbTE 10 yMOTYaHMIO (puc. 1).
[HlenkHyTh 110 KHONIKE «IIpUMEHUTH.
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7 B MNapamerpe x
OnucaHue ~
LIEET 33KNaL0K [] cadcfa
®ain pesyIETaToE PacdETa
ABTOZarpyska pesyneTaTos Aa
TekyWMiA HOPMETHE CHwuM 2.03.01-84*

E Bapwante koncTpyuposarmua g MK TMPA-CAMNP
CHulM 2.03.01-84* Ja
TCH 102-00* Het
ACTY 3760-93 Het
CHuM 52-01-2003 Het
EUROCODE 2 Het
TKN/OP 45-5.03-...200 Het
CM 63.13330.2012 Het
JEH B.2.6-93:2009 Het
EUROCODE KZ Het
= MapameTpbi KOHTYPOB NPOAABNWEAHWSA
= CHwN 2.03.01-84*
3Ha4YeHWEe NapameTpa KoHTypa ... B§3.43
PacnozHaeate NMAOH Het
COOTHOWEHWE CTOPOH NMWAOHA 3.000000
Tun napameTpa KOHTYpa Npoja.. ¥ron
JakpyrneHue Het
YYWTLIBATE Kpan Ada
¥YWTLIEATE OTEEPCTHA Ada
2 KospdHuMeHTs HAgZEMHOCTH N0 HarpysKe
MprMeHATE KOG O HUWEHTHI Aa
CTagua NpoeKTHROBEIHWA MpoekT
Pazaen NpoekTHROEAHHA APXWTEETYPHO-CTROWTEAEHKIE PELL..,
KnumaTrueckuii nogpaioH 1]
E NapameTpel aHAAWTHYECKOH MogenK
= TouwocTs
Mowcka NepeceyeHui, MM 1
¥rnogas, © 2
JoTarueaHuna, © 15
Lar annpoKcumMaLmmn, MM 500
COBNaJgeHua, MM 50
JEBEgUHEHWA, MM 0.01
= Mowck nepeceuernit
MepeceyeHne OCeERX Aa v
Brixoa

Puc. 1. Jluanoecosoe oxno «llapamempuoly

Buszyanuzaius pabodero mpocTpaHCTBa.
JInst HacTpOMKM BU3yaIM3alluy pabouyero mpoCcTpaHCTBA IIECJIKHU-

T€ MO KHOIIKE «HacTtpoiiku Br3yanv3aluu» Ha MAHEIW UHCTPY-
MEHTOB «Bu3zyanu3zanus.

B oTkppiBIIEMCS 1MATIOrOBOM OKHE «HAaCTpOMKH BU3yaIU3aLUN»
CIIeZIyeT 3aJaTh CIEAYIONUE XapaKTepUCTUKH (puc. 2):

1. YcranoBuTh (GyIakok 1Jis METpUUeCKo ceTku — Tonbko B 1-M
KBAaJIPAHTE;

2. 3apaTth K0JI-BO sgueek — 20.
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[Tocne aToro menkHyTh 1Mo kHomke «IloaTBepauThy», 4TOOBI 3a-
KPBITh JUAJIOTOBOE OKHO U MPUMEHUTH CACIAHHBIE U3MECHEHUS.

HacTpoiiku enzyanuzanmn x

MeTpH4Etkas ceTKa
M308paKaTh CETKY

3anonHEHWE rpaHed

KoHTYpEI rpaHei

e Toneko B 1-0M KBAAPaHTE

Kon-s0 A4eex:
[v] ofpatHbe rpanm War ceTkm & 30, MM 1000

[]HexorTyprsie pefipa LLlar Ha YepTemax, MM

[}

LT

[C] cnymedHeie rpanu
Npofinerne sueet:

[J avanumuueckan monens LseT ceTin :

[nonynpospausocTs snemeHTos LgeTa

. POH OKHE :

CeneHme @
WMMUTEWMA NPO3PEYHOCTI

. BelaeneHue
[] yumreiBaTe BEC MMHMG

DOHOBEIN NNEH
|:| HMMUTaUMA TyMaHa

| Penep JCK =
- AucnnefHele cnvcky OpenGL

[Inoncxaskm s 30 Bune [1¥en. accum.buffer OpenGL
|:| Mogend cynepaneMeHTos D Chpoc OpenGL akcenepatopa

[ ¥npowenns 8 auHamxe

MoaTEEpanTE OTHeHa

Puc. 2. Jluanoeosoe okno «Hacmpoiiku suzyanuzayuuy»

3ajaHle UMEHU MPOEKTA.
st coxpanenust nHGOPMAIMA O MPOEKTE OTKPHITh MEHIO MpH-

JOKEHUS W BbIOpaTh MYyHKT «COXpaHUTH» (KHOIIKa E Ha TaHEIu
OBICTPOTO JIOCTYMA).

B nosiBuBmeMcs quanoroBom okHe «CoXpaHUTh KaKk» 3aJanTe:

1. umsa daiina — mpumep 6;

2.TarKy, B KOTOPYIO OyA€T COXpaHEH dTOT MPOEKT.

[IlenkauTe no kHOMKE «COXPAHUTH.

Jr1an 2. KoppekTHpoBKAa CBOMCTB 3TaXKa

[IlenkHyTh MO CTpoOKe [ 1-istam0,000(4) B okHE «CTpPyKTypa» B
npaBoi yacTu paboyero MpoCTPaHCTBA, YTOObI OTOOPA3UTh CBOMCTBA
ATa)ka B JUAJIOTOBOM OKHE «CBOMCTBaY.

B mnamorosom okHe «CBOMCTBaY 3a/1aTh:

1. Bricora sTaxka, mm — 4000.

2. OctayibHbIE TTapaMeTPhl MPUHUMAIOTCSI IO YMOJTYAHHUIO.
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[Toce 3TOro MEIKHUTE 10 KHOTIKE . — «IIpuMeHUTH K OOBEKTY
B JuaioroBoM okHe «CBoiicTBay (kiaBuiiia «Enter» Ha Ki1aBuaType).

Itan 3. Co3nanne KOOPAMHALMOHHBIX OCei

Co3paHue npsMOyroJbHOU CETKH B ocsix 1-6 u A-J]

UtoObl BBI3BATH JUAOTOBOE OKHO «KOOpJIMHAIIMOHHBIE OCH»

(puc. 3) BeIOCpUTE KOMAHIY ﬂ — «Ocw» B pacKpBIBAOIIEMCS CITHCKE

«Ocny» (manenbs «MHCTpYMEHTHI moCTpocHHUs» Ha BkiIagke «Cosma-
HUE).

KoopanHaumoHHbie ocu x
WHTepBansi
O+++4 -Dg,
03 3 3) 'E‘;b BepTHKanbHbIe MMHMM CETKM TOpU3OHTANBHBLIE MMHI CETKM
- . Mapxmpoeka | 1,2,3... 1 | | |AGB.. ~ HaumaTeC (A |
OYKa NPpUMBAZKM F—— o —
o g B Hauane [ xorue 18 navane [J& xorue
i = | : 11
T 1 | 06o... | MHTepean  MMoswuma 060... Wurepsan  [osmums
[ | 1 - 0 A - 0
@®—+—+0 6000 6000
X, [0 (2 --- 6000 B --- 6000
= 1500 3000
Y, MM ’_u 3 == 7500 B o 9000
? 3000 3000
4 - 10500 r - 12000
) 1500 6000
Briewr paauyc 5 <=s 12000 a -a- 18000
R, M 24000 6000
6 - 18000
Mpoanenie ocei
D, mm | 4000
=l CHDIE ¥ | R 2
ANA BCEX STANEN OTMeHa

Puc. 3. Jluanozcosoe oxno « Koopounayuonuwle ocuy

B sTOM AManoroBoM okHe 3aAaTh CIEAYIOIINE MapaMeTPh:
1. Beiopate Tun cetku — «lIpsMoyronpHas ceTka ocei» (1o

YMOJTYAHMIO JICBBINH HYDKHUM yTOJI yKa3aH KaK TOYKa MPUBI3KU; KOOP-
JTAHATHI TOYKH TPUBSZKU — X = 0 MM, Y = 0 MM;

2.3anarite npoaienue oceit D = 4000 mm;

3. lllenkHAUTE IO KHOTIKE — «J106aBUTh MHTEPBAJ» B IOJIE JIJIS
BEPTUKAIBHBIX JINHUN CETKU;
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4. BeiienuTh 3Ha4YeHUE B cToJOIe «MHTEpBam» M M3MEHUTE €T0
Ha 6000;

5. Jlo6aBbTE TAaKUM CIIOCOOOM €111€ HECKOJIBKO UHTEPBAIIOB MEXKTY
BEPTUKAIBHBIMU JIMHUSMU CETKU (MapKUPOBKA BEPTUKAJIBHBIX JIMHUM
BBITIOTHAETCS apabckumu mudpamu 1, 2, 3...) co 3HadeHusmu 1500,
3000, 1500, 6000 mM. Pe3ynbTHpyIOIIME NO3UIIMU OCEW BBICUMTHIBA-
IOTCSl aBTOMATHUYECKU;

6. BeiOupath 1151 TOpU3OHTAIBHBIX JIMHUM CETKH U3 PACKPBIBAIO-
HIETOCs CIMCKAa MapKUpPOBKY A, b, B...

7.3analiTe UHTEPBAIBI MEXIYy TOPU3OHTATBLHBIMHU JIMHUSMH CET-
ku — 6000, 3000, 3000, 6000 mM. PesynbTHpyronye MO3UIMA OCEU
BBICUMTHIBAIOTCS] aBTOMATUYECKHU.

[Tocne storo menkuute no kHonke «OK» (B pesynbpTare B rpadu-
YEeCKOM OKHE TOJIydyaeM H300pakKeHHe MPSIMOYTOJIbHOM CETKH KOOp-
JUHAIMOHHBIX OCeH — puc. 4).

U Tt 108l st

Puc. 4. H306padicenue npamoy2onbHoi cemku KOOPOUHAYUOHHBIX OcCell

ABTOMaTHYECKasl MPOCTAHOBKA Pa3sMEpOB JJisi CETKH KOOpJUHA-
[MUOHHEIX OCEM.
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Briaenuts ceTKy KOOpAMHAMOHHBIX OCEM C MOMOIIBID Kypcopa
(ceTka okpacuTcsi B Toyry0o# 1BeT). B cTpoke CBOWCTB MHCTpyMEHTa

OcH LETKHUTE M0 KHOTKE _ — «O0603HAYHUTH pa3MEPH.

Haxate knaBuiy «Esc» Ha kiaBuaType, 4ToObI CHSTH BbIJEIeE-
HHUE C OCEM.

Jtan 4. Co3naHue KOJOHH

BBINOJHUTH MIETYOK MO KHOIKE n — «Kononna» B packpbiBa-
romemcs cnucke «Kononnay (nmanenb «AHCTpYMEHTBI MOCTPOEHUSI
Ha Bkiaake «Co3manuey). B auanoroBoM okHe CBOMCTB OTOOpassiTCs
CBOMCTBA MOCTPOEHUS KOJIOHHBL.

B nuamoroBoMm oxHe «CBoicTBa mnocTpoeHus»: «KoaoHHa»
LICJIKHYTh HAIIPOTUB CTPOKU «Marepuany.

B otkpsiBIIEMCST AMANOroBoM OkHe «Martepuanbl» (pUC. D) Bbl-
oupath u3 cnucka marepuan beron b30.

N Ma Tepuan.l

- HE onpeaengH
EI MpocToie
- beToH B20
- BbeToH B25

1%

- beToH B40

- KMPAY CUAMKETHBIA

- KHMPNAY KepaMHYeckmia

- KPRy KEpaMMUecKMil o0MMUOBOYHEIR

|= [al> =l @i

- Tanc
- HepenHua
- OHAY KA
- CTewkno
- [ peBecuHa
.. [|peBEcHa XBOHbIX Nopos HazsaHwe maTepuana BetoH B30 =
- [lepeBsHHan PeWETKS GUID matepwana be300325-a791-45fa-b3d9-019...
. Bpyc aepeBAHHLI ofpestolt ana cren | AEATAGKaTOD 336
- AMMOMWHWEBBIN Crnas Wngp
- CTaNbHBIE KOHCTPYKLAK B Usera nosepxnocred
- TMeHonnacT MCE-25 Nuyesoii BeToH
- BO3AYIWHOE MPOCTPEHCTED TEINEHOF HeT UEeTa
-~ CTane apMaTypHas Bok, Topey, Cepein b
= I'-'!nnrncncﬁnme WTpuxoeka ce4eHwna | BeToH
Bnota BeToHHele, 50 MsonNAWAA LUTPWUXOEKA NOEEPX... HET LEETA
- 380 beToH, 50 3onAwA, 120 Kuprmdy Cy#eBHbIA D cecchfff
MNpropuTeT 10
Moaynb HOHra, T/m? 3310000
Koz, Myaccona 10,200000
QEBEMHBIN Bet, Kr/m® 2500000000
LeHa 0.000000 b
KaTeropua marepuana #enesobeToH
WHTepnpeTayua Hecywmnii KoHCTPYKTHE LI

| |
4] | v] oK I OTMeHa |

Puc. 5. JJluanoeosoe okno « Mamepuanoiy
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[Tocne aroro menkHyTh o kHonke «OK» (mociie 3akpbITUst ciuc-
ka ctpoka beron b30 gemoHcTpupyeTcs HanpoTuUB napamerpa «Ma-
Tepual» KaK TeKyIIUi BHIOpAHHBIM MaTepual).

Bei3Bath jguanoroBoe okHO «Ilapamerpnl ceueHus» (puc. 6)

C o
ILETYKOM I10 KHOITKE M B CTPOKE CBOMCTB MHCTpyMeHTa «Ko-
JIOHHA.

B OTKpbIBIIEMCS TAAIOTOBOM OKHE 33/1aTh CIICAYIOLINE [IapAMETPbI:

1.B cnucke TUMOB cedeHUW BbIOUpaTh TUN «IIpsIMOYTOJBHUK
(S0)»;

2. 3amaiite mapametp b = 600 mwm;

3. 3amaiite mapameTp h = 800 mm

[Tocne aToro menkHuTe 1Mo kKHonke «OKy.

EN napamerpo ceuennn

- TEKYLLMIA

- MpAMoyronbHME(S0)

- Tasp obpaTHeI{S 1)

- Tasp(52)

- NByTasp(33)

- Weennep (54)

- K.opob (55)

- Koneuo {SE)

- KpecT (57)

- Kpyr (58)

- KpECT HECMMMETPIYHBLIA([SS)
- Yronow (510) G000 L
« HECMMMETPMYHEIM TaBp (S511)
- APMETYpa

HE

800
|
=y

fa

|

Mo

!

- bubnwoTeka npoekTa

. =
- 0bman GuwbnuwoTeka AsMEp cenenia

b, mm 600
i, MK 00

&
E- Cranshbie HavmeHoEaHKWE MpamoyroneHne(50) 600500 j
[

Ok OTMeHa |

Puc. 6. Jluanoeosoe oxno «llapamempuol ceuenusiy

B okne «CpoiictBa noctpoenus: Kononna» ycranosutrs «®opmu-
poBath AXKT» — «Jla» nns aBromatnueckoit reneparuun AXKT (adco-
JFOTHO ECTKOTO TEJA) B TEJIE IUIUTHI IO KOHTYPY CEYEHUST KOJOHHBI.
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[Tocse 3Toro MEeNKHYTh MO KHOIIKE — «ITpuMeHUTH K OOBEKTY».
PacnoyioxuTh KOJIOHHBI Ha TiepeceueHusix oceit b-2 u b-5.
Co3aHue KOJIOHH C KallMTEISIMU.

BeBate auanoroBoe okHo «Kamutenb» (puc. 49) mieadox 1o

o KanuTens

KHOIIKE B CTPOKE CBOMCTB MHCTpYMeHTa «KoJloHHaY.

B OTKpBIBIIEMCS [UAJIOTOBOM OKHE ILICIKHYTh IO KHOIIKE [ —
«/100aBUTH CTyIEHBY», YTOOBI CO3JaTh CTYIICHb KAIIUTEIHM U BBEIUTE
I Hee chaeayromue ganaeie: h, mm = 200; b, mm = 300, 3atem ycra-
HOBHUTE (irakok — «Hakmom».

Eme pa3 menkHyTh MO KHOTIKE ] - «/100aBUTH CTYNEHBY, YTOOBI
CO3/1aTh BTOPYIO CTYICHb KAIMTEIW M BBEIWUTE JJIA HEE CJCIYIOIINE
nanaeie: h, Mmm = 200; b, mm = 300.

YcranoBute GIakoK « AHAIUTHYECKAsT MOJEIbY JUIS BH3yaln3a-
[[MY BHJIa CO3/IaHHOM KaIlUTEIU B aHAJIMTHKE.

[Tocite 3TOro MIEAKHAUTE IO KHOMKE «IIpMMEHHUTEY .

| Pramren x|

3CKU3 KanUTenwu: AHaNWTHYECKAA MogEenk:
e /"/‘;7'/'?//7;7/7:;‘/ “ /’7//"‘/'/-'// /é‘ﬁ" iy ®opma ocHosaHMA: Mo KoNoHHeE
/////. //////////// S S /////
Pazmep ocHoBaHKA: |I'Ic: KOMNOHHE
BxH, ma [300 x [B00
Kon.
e h, s b, nama HaknoH | cTyn. B
MES
2 200 300 [] 1
200 300 1
HPHHEHHTbl Yﬂanurhl OTtMena | 3anucaTe B GUENHOTEKY

Puc. 1. Juanocosoe oxno «Kanumenwvy

PacnoyioxuTh KOJOHHBI, KaK MTOKa3aHO Ha pUCYHKE 8.
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Puc. 8. Cxema pacnonosicenus KoJoOHH

HaxxaTtp knaBuiy «Esc» Ha KiaBHaType, 4TOObI 3aBEPIIUTH I10-
CTPOCHHUE KOJIOHH.

Jrtan S. Co3aanue cTeH

Co3naHue cTeH 18 JECTHUYHOU KIIETKHU.

[IlenkHyTh IO KHOTIKE n — «Hecymias creHa» B pacKpbIBaro-
miemcsi cnucke «CteHa» (maHenb <« HCTpYMEHTBH» TOCTPOCHHUS
BKJasika «Co3/iaHue»).

B numamoroBom oxHe «CBolctBa moctpoeHusi: CTeHa» 3adaTh
CJIeIyIoIIIee:

1. Marepuain — beron b25;

2. @opmupoatb AXT — «a».

[Tocne 3TOro MEeNnKHyTh M0 KHOIIKE — «[IpumeHuTH».
B cTpoke cBoiicTB nHCTpyMeHTa « CT€Ha» 3aaTh CJIECAYIOIIECE:

1. Cnioco0 noctpoeHust D — «IIpAMOYTOJILHUKY;

2. W — «Tommuuay — 200;

3. [IpuBsizka — 1o ocwu;

4.Yposenb ocHoBanus — 0;

5. Bepxnsisa ormeTka — 0 OT Bepxa dTaxa.

BBITIOTHUTE TIOCTPOCHME sIpa KECTKOCTH, IMOCIIEI0BATEIHHO
BBOIs1 mapy Touek 2/1-41" (puc. 9).
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Puc. 9 Cxema PACROJIOJHCERUA KOJIORH, CNER U ﬂdpa HcecmkKkocmu

Jtan 6. 3axaHue IBEPHOrO MpoemMa
BBIITOTHUTE IIEIUOK 0 KHONKE ﬂ — «JIBepb» (manens «MH-

CTPYMEHTHI TOCTPOEHUs» BKJIaJiKa «Co3aHue»).
B cTpoke CBOWCTB MHCTpyMEHTa «JIBEphH» IIEIYKOM IO KHOIKE

H MapamMeTpel o
Q BbI3BaTh JHaIOroBoe OkKHO «lIlapameTrpsl naBepein»

(puc. 10).
B OTKpBIBIIIEMCSI TUATIOTOBOM OKHE BBIITOJIHUTH CIIEAYIOIIEE:
1. Pa3Bepuyth cncok «IIpsMoyrosiabHbIe» U BHIOEPUTE THII ABC-

pen — «IIpsAMOYTrOaBHBIN TPOEM).
[Tocne 3TOro BBIMOJIHUTE METYOK 10 KHONKE «OK».
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Tun oBLekTa Jdeepeb
HaumeHoBaHWe MpAaMoyronEHER Npoem
Cnon Cnor CANGKP
EH Pasmepw npoema
WrpuHa (B], Mm 900
Bricota [H], mm 2100 b
JanoAHeHWe NPoema
DyHELKMA He onpegeneHo
MapkHpoEKa
Annpokcmaums 1.000000
LWar annpokcimanidy, ... 0
EH PazmeweHwe gsepn
PasmeweHwe npoema [Mo Hopmanu ;I

Ok I OTHeHa |

Puc. 10. /luanozosoe oxno «llapamempuol 0gepetiy

B cTpoke cBOWCTB MHCTpyMEHTA JIBEPH 3a/1anTe CIEAYIOLIEE:

1. ITpuBsizka q1BEpU — MO LEHTPY;

2. lupuna nepu — 900 mmM;

3. Bricora nBepu — 2100 mm.

VYcTaHOBUTH MPOEM B LIEHTP CTEHBI (IJIsI LIEHTpa CTEHBI 0TOOpa-
YKAeTCsl TPEYTOJIbHBIM PO30BBIA MAapKep MPHUBS3KH), PACHOJIOKEHHOU

Ha ocu I (puc. 11).
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X: 19420

Y : 4580

Z: 0

L: 1995276
%

1327 OK

Puc. 11. Cxema pacnonosrcenusi KOJIOHH U cmeH ¢ 08ePHbIM NPOEMOM

Jdrtan 7. Co3nanue v pelakTUPOBaHME IVIUTHI ePEeKPbITHS

BBITIOJIHUTE TIETYOK MO0 KHOIKE E - «I[lnmutra» B packpbiBaro-
memMcsi criucke «Ilnurta» (manens «MHCTpYMEHTBI MOCTPOCHUS»
BKJIagKa «Co31aHue»)

Jlns1 BBOJIa KOOPAMHAT TOYKH, B KOTOPYHO HEOOXOMMO TIEPEHECTH
JICK BBINOJHUTS CICAYIOLINAE ACHCTBUS:

B nmanoroBoM okHe «CBoiicTBa moctpoenus: I[limurta» 3anath
cleaymoliee:

1. Marepuain — beton b25;

[Tocie 3TOro MEIKHYTh MO KHOMKE — «ITpumMeHUTHY.
B cTpoke cBoiicTB nHCTpyMeHTa [lnnTa 3a1ate cieayromniee

1. Cnoco6 noctpoeHus D — «IIpAMOYyTOJIBHUKY;
2. Y Tonmuna — 200;

3. YpoBeHb E — 0 ot HU3a TaXKa;

Hauatpe noctpoenue nociegoBaTeabHO BBOJISI 2 TOUKU (HAYIO U
KOHEI[ JUaroHaau MpsSMOYToJIbHUKA):

1. Haxxatp knaBuily X Ha KjaBuaType (aKTUBUPYETCS MOJI€ BBOJA
KOOpIMHATHI X B OKHE KOOPJMHAT) U BBeauTe 3HaueHue (—1170);

2. IlepexItounTech ¢ MOMOIIBIO CTPEJIKM BHU3 Ha KJIaBUAType Ha
KoopauHaTy Y ¥ BBECTH Ui Hee 3HaueHue (—1420);
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3.IloaTBepauTe BBOJ KOOpAMHAT KiaBuilew «Enter» Ha KiaBua-
Type (BBeaeTCs MepBasi TOUKa JMAroHald IJIUTH U B TUHAMHKE OyieT
OTPHUCOBBIBATHCS CTPOSIIASCS IJINTA);

4, Habpath ¢ kimaBuatypsl 19420 (umciio momajeT B Mojie peaaKkTh-
POBaHMUS 11 KOOPAMHATHI Y, KaK MOCJICIHSI BBOJIUMasi KOOpAWHATA);

5. IlepexiounTcss ¢ IOMOIIBIO CTPEJIKU BBEPX C KJIAaBHATYphl Ha
koopauHary X u BBeaute 3HaueHue 19420;

6. Haxxatp knaBuiry «Entery i TOATBEPKISHUS BBOJA KOOPIH-
HaT. Ha pucynke 12 MOXHO yBHUIETh CO3/IaHHBIM KOHTYP TUTUTHI.

MEE ot se. DDORE BEe CORO SNAVT . [EHo vy

Puc. 12. Konmyp naumol nepexpvimuisi

[lepenoc 0603HaUCHUS.

Boeiienuts pazmepHyto 1enodyky no X Jjsi oceil (mporpamma aB-
TOMATHUYECKHU aKTUBUPYET BKIAAKY «PemnaktupoBanue»).

VYkazaTh 0a30ByI0 TOUKY OJIHY U3 KOHTPOJIBHBIX TOUEK Pa3MEpPHOM
auHuK (BHavasie wuinu B KoHue), Haxmute JIKM u ynepxuBas ee
Ha)XaTOM MOTSIHUTE pa3MepHYIO 1enouky. Ornyctuts JIKM.

BBINOSHATE HIETYOK B MECTE, TAE XOTUTE PACIIOI0KUTh pazMep-
HYIO JIMHUIO.

Haxatb «Escy» Ha kiaBuaType, 4ToObl CHATh BBIIECTICHUE C Pa3MEPOB.

[loBTOpPHUTH TOXKE caMO€ ISl pa3MEPHOM LEMOYKH 110 Y.
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PenaktupoBanue KOHTypa IUIMTHI IEPEKPBITHUS.
Beienure TiUTYy NEPEKPBITUS (AaBTOMATUYECKU AKTUBHUPYETCS
BKJIagKka «PegaktupoBaHue»).

[lenkHyTh MO KHOTKE - — «BcTaButh BepuMHy» (MaHEIb
«KoppektupoBka» Ha BKIIaJIKe «PelakTUpOBAHUEY ).

[ToBepHYTH MOJAEIL TAKUM 00pa30M, YTOOBI MPaBbIN yIOJI MJIUTHI
OKa3aJICs Ha MEPEHEM IJIaHe (TepecedeHue ocer 6 u A).

[IlenkHyTh B TpaHb IJIWTHl NapalieabHy0 ocu X (OJMKHIOO K
ocu A) u ynepxunasi Haxatot JIKM noTsHyTh Tpadb Ha ce0st (KOHTYp
IJIUTHI HAYHET JIOMAThCA ).

Beectn ¢ kmaBmatypel koopaumHaTel Toukum (X = 13420,

=-1420).

Haxats knaBuiy «Enter» i1 noaTBEpKICHUS.

Mexny co3qaHHOM BEPIIMHOM | W mMpaBbIM YIJIOM IUIMTHI BCTa-
BUTH BepiiuHy 2 ¢ koopauHaTamu (X = 13420, Y = 4580) (puc. 13).

[lepenecuTe mpaBblii Yroia IUIATBI B TOYKY C KOOpPAMHATAMU
(X =19420, Y = 4580).

Haxatbe «Esc» Ha KiaBuaType, YTOObI CHATh BBIJICJICHUE C TUTUTHI.

Puc. 13. Konmyp naumwl nocie Koppexmuposku
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Co3nanue OTBEpCTHS B IUTUTE EPEKPHITHSL.
UtoObl 0TOOpa3uTh MOACHL B MPOEKIIMH HAa TOPU3OHTAIBHYIO

e
m10cKoCcTh XOY WIENKHYTh O KHOTIKE — «Bug cBepxy» Ha 1aHe-
71 UHCTpYMEHTOB «IIpoekiumy.

[IlenKHYTh IO KHOIKE E — «IIpoem» (ma"enp «MHCTPYMEHTHI
MOCTPOCHUS» Ha BKIaJke «Co3manue»).

BpiaenuTh niuTy mepeKphITHS.

B ctpoke cBoiictB uHcTpymenrta «IIpoem» BriOepute crocod mo-

CTPOCHUA D — «[IpsAMOYTOJILHUKY.

3agaTh NPSIMOYTOJIBHOE OTBEPCTHE JJISl JIECCTHUYHOM KJIIETKU B SI/I-
pe KECTKOCTH, BBOJS IOCIEAOBATEIBHOTO I1apy TOYEK BEPUIMH IpPS-
MOYTOJIbHHKA TI0 AuaroHamu (puc. 14).

Haxatp kimaBumy «Esc» Ha kiaBuaType, 4TOObI CHSTH BbIIENE-
HUE C IUIATBHL.
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Puc. 14. Pacnonoowcenue npoema 6 naume nepexpvimus 6U0 c8epxy
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Jrtan 8. KomupoBanue staxei
Br13oBuTe guanoroBoe okHo «Co3maTh HOBBIM 3Tax» (puc. 15)

MIETYKOM IO KHOIIKE g — «Qtax» (nanenb «I[IpoekT» Ha BKIIAJKE
«Coznanuey).

x

HazsaHue : I 241 3TaE

KonyecTeo : I 4

¥POBEHE § 4000 (OTMETKE HW3a STaa)

_PE3HELLLEHI-'IE HOBOro aTaxa
B zpaHM1 “SnaHme 17

% noBaBUTL BEPXHWA 3TaK
{7 BCTEBMTE HAL TEKYLMM STEHKOM

i BCTAaBWUTE NOO TEKYLLWM 3TaHOM

™ noBEBUTE HIGKHWIA ST

[T konvpopats vz Gydiepa obMeHa

[¥ KonMWpoBaTh 3NEMEHTHI 'QTI’ PUNLTP

[¥ NpoBepUTE KOPPEKTHOCTE INEMEHTOE
[¥ HasHa4MTL HOBLIN 3TaM B KAYECTEE TEKYLLEro
[ noxaszaTe nnaH Hosoro sTawa

[T cnymweBHoni

Ok OTMeHa

Puc. 15. Jluanocosoe oxno « Coz0amv HOBbLI 23Madicy

B oTKpBIBIIIEMCST AMATIOTOBOM OKHE BBEMTE CIACAYIOIIHE TaHHbIC:
1. KomuuectBo — 4;

2.Bricora staska — 4000 mm;

3. KomupoBath 371€MEHTHI;

4. lllenkHUTE TI0 KHOTIKE o7 ounrp_ | U CHUMHUTE (PIaKKH CO BCEX

3JIEMEHTOB, IIECJIKHYB IO KHOITKE = — «Orxmounts BCEY;

5. ¥Ycra"oBute (Quiakku JJig SJIEMEHTOB, KOTOpbhIE OyIyT CKOIH-
POBaHBI: CTE€HA, KOJIOHHA, TIEPEKPBITHE;

6. [lleaxkauTte mo kHOMKEe «OK»;

{.Ilocie pToro menkHuTe 10 KHOMKE «OK».

58



UtoObl yBUIETh M300paKCHHE MOJCIH IEIUKOM IIEJIKHUTE II0

I nl
KHOITKE E — IlokazaTe Bce (ABOMHOM WIETYOK CpEIAHEH KHOIKOW
MBIIITH B rpauaeckoi 00aacTu).
KoppektupoBka 4-ro u 5-ro staxeu.
B nuanoroBom okHe Ctpykrtypa (puc. 16) menukom mo cTpoke
‘[0 4 sam +12,000 PA3BEPHUTE CIIUCOK JIEMEHTOB 4-T0 ATaxa.

CTpykTypa a X

Z-uE B 7
El--ijj Example 20, spf

EI@ 3aaHwe 1
B[] S-itatam +16,000
; CTeHa
MepekpeITHe
KonoHHa
MpoéM
441 aTa +12,000
I CTeHa
I MepekpeITHe
I K.onoHHa
I
I

m
Lt

Huwa
MpoéM
3+ 5Tank +8,000
244 3Tk +4,000
{1 144 37ax 0,000
H- I 8 Qo1 KoopaMHAUMOHHEIE

El..
El..
El..

b
b
b
&

% CrpykTypa  [= BuamoTteks

Puc. 16. Juanozoeoe okno « Cmpyxmypay

Brinenure ctpoky «KonoHHa» W IIENKHUTE MPAaBOW KHOMKOW
MBIILIH.

B nosiBUBLIEMCS KOHTEKCTHOM MEHIO BbIOEpHUTE KOMaHIy «BbI-
JEIUTH)» JUISl BBIICIICHHS BCEX KOJIOHH 4-T0 3Taxa.

Boinenmure ctpoky KonoHHa U IIEIKHUTE ITPABOK KHOIIKOW MBILIH.

B nosiBuBIIEMCS KOHTEKCTHOM MEHIO BhIOEpUTE KOMaHAy Briae-
JIUTH JJIS1 BBIICJICHUS BCEX KOJIOHH 4-T0 ATaxa.

1t

[IlenkHUTE IO KHOIIKE — Boinenuts BBepx (manenb Beibop Ha
BKJIaJike PenakTupoBaHue), 4TOOBI BBIIEIUTh KOJIOHHBI 5-TO 3Taxa.

B muanorosom okHe [TapameTpsl 11 00bEKTOB 3a/1aliTe CIIEAYIOIIECE:

® IICIKHUTE HANPOTUB CTPOKK Karnwurens;

e B oTkpbIBIIEMCS AMANOroBoM OKHE Kamurenb BBINOJHUATE
IIIEJTYOK IO KHOIIKE Y JIaJIUTh.
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Haxxmute knaBumy Esc Ha kiaBuaType, 4TOObI CHATH BBIICIICHUE
C KOJIOHH.

[Ipu HaXaTOW MPABOW KHOIIKE MBIIIH, IOBEPHUTE KAMEPY TaKUM
0o0pa3oM, 4T0OBI OBLTO BUAHO YTOJIICHHUE B TIUTE MOJIa 5-TO 3TaXKa.

Brigenure yToseHue B IIKMTE MOJIa 5-r0 dTaxa.

[llenkHUTE IO KHOIKE X _ VYnanute (manens KoppektupoBka
Ha BkjIaagke PepaktupoBanue). IIpoBepbTe B IHAIOTOBOM OKHE
CtpyKTypa, 4TOOBI [ 5-istam +16,000 Qb1 BEIOPAH B KAU€CTBE TEKYIIETO
(TEeKyLIMA 3TaX BBIACISAETCS )KUPHBIM I[BETOM).

Brigenure mimrty nosia S5-ro draxa.

[llenkHUTE O KHOIKE @ — Konmuposats (Ctrl+C) B packpsiBa-
fomeMest cnicke KomupoBate (maHenb KoppekTupoBka Ha BKIIAJKE
PenaktupoBaHnue).

-

BreInogHUTE 1MI€I490K MO0 KHOIKE rl% — Berasuts (Ctrl+V) B pac-
KpbIBatolemcsi cnucke BeraButh (manens KoppektrpoBka Ha BKiaj-
ke PenaktupoBanue), 4ToObl BCTABUTH KOIUIO IIUTHI HA S- TEKYIIUM
ATaK.

-

B cTpoke cBoucTB nHCTpyMeHTa llnura 3aganre ypoBeHb — - -
OT BepXa JTaxa.

Haxwmure knaBuiry Esc Ha knaBuarype, 4ToObl CHSTh BBIICIICHUE
C TUIUTHI.

Hcnonb3ysa KoJieco MPOKPYTKH, MPUOIU3BTECh K MPOEMY JECT-
HUYHOM KJIETKM B BEPXHEH IUIMTE IIEPEKPBITUS WU BBLACIUTE €ro,
LIEIKHYB B I'PaHb IpOeMa.

[llenkHUTE 1O KHOIIKE X _ Ynanuts (nanens KoppektrpoBka
Ha BKJajJKke PenaktupoBanue).
YT0oO0BI yBUAETH OTOOPAKEHUE BCEU MOJIENI HA IKPAHE IICITKHUTE

IF. 21

10 KHOIIKE E — Iloka3ath Bce (ABOMHOM MIETYOK CPEAHEN KHOMKOM
MBI B rpaduueckoil odnactu) Ha nanenu [Ipoekiuu.

PenaktupoBanue GpyHIaMEHTHON MJIUTHI.

B mnanoroBom okHe CTPYKTypa BBIICIUTE CTPOKY [ 141sra 0,000 1
LIEIIKHUTE MPABO KHOIKOW MBIIIIH.

Boui6epute komanay Ha3zHauuTh 3Taxk TEKYIIUM U3 KOHTEKCTHOTO
MEHIO (ABOWHOM MIEITUOK MO CTPOKE [ 14is7an 0,000 ),
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[Tpubnu3pTech K TIIMTE B YPOBHE HH3a MEPBOTO ITaXKa, UCIOJIb-
3ysl KOJIECO MPOKPYTKH.

BrigenuTte yTomiieHne B IJIMTE W IPOEM JIECTHUYHOW KIIETKH,
yaep>kuBasi HaxaTol kinapuiry Shift Ha kinaBuarype.

[llenkHUTE 1O KHOIIKE X _ Ynanute (manens KoppektupoBka
Ha Bkiaake PenaktupoBanue). BoigenauTe minTy B YpOBHE HM3a Iep-
BOT'O 3TaXa.

B ctpoke cBoiictB nHcTpyMeHTa [lnura BBEeauTe 1 - Tonuuna
600 mm.

B nuanoroBom okHe CoiicTBa B 0j0Kke ['paHuunbie yciaoBus 3a-
JTANTE CIEAYIOUIEE:

e C/, Tc/Mm—1000;

® BBI3OBUTE JHAIOroBoe oKHO CBsizu (puc. 17) mieaukoM Hampo-
TUB CTPOKU CBS3U; B OTKPBIBIIEMCS! IUAJIOTOBOM OKHE YCTaHOBUTE
bnaxoxk mo X, Y;

e menkuuTe 1Mo kHonke OK.

X
Bo BCex TO4YKEX INEMeHTa:

Puc. 17. Jluanocosoe oxno «Ceszuy

[Tocne 3TOro MIENKHUTE IO KHOTIKE ‘/ — [IpuMeHUTH K OOBEKTY.

Haxxmute knaBuiry Esc Ha knaBuarype, 4ToObl CHSThH BBIJIETICHUE
c ¢pyHaaMeHTHON TuThL. [loydeHHBI pe3ynbTaT BBITJISIUT CIEAY-
oM obpasom (puc. 18).
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L- 1995276
Ux: 1327 0K

Puc. 18. Ymonwenue ¢hynoamenmmnoii naumot

Jtan 9. MoaeanpoBanue naHjayca

N3menenue nonoxenus JICK B mpoctpaHcTBe.

[IlenkuuTe mMpaBOW KHOMKOW MBIIIM B TpadUuecKoi 00JacTh U
BBIOEpUTE U3 KOHTEKCTHOTO MeHI0 koMaH 1y JICK nmoBepHyTb.

B otkpsiBIIEMCS 1HAOrOBOM OKHE BBOJ yrita moBopora 3aganTe
yIoJl IOBOPOTA JOKAJIBLHOUW cCUCTEMBI KoopauHat 270 rpagycos.

[lenkuute no kHonke OK, 4TOOBI MPUMEHUTH CJlI€JIAaHHBIE U3ME-
HEHUS U 3aKPBITh TUAJIOTOBOE OKHO.

[lepenecure JICK B 5ieBy10 OIMIKHIOIO TOUKY TUIMTHI, MPUTSIHYB-
IIUCh K ATOM TOYKE W BOCHOJIb30BABIIUCH KOMAaHJO0N KOHTEKCTHOTO
MeHro ripaBoit kHonku Mbln JICK B Touky (Ctrl+. Ha knaBuatype).

Coznanve TpaeKTOPUHU U 00Pa3yIOIIUX JJIsl MaHyca.

5

[IlenkHUTE O KHOMKE £ _ Junus (manenb MHCTpyMEHTHI MO-
ctpoeHusi Ha Bkiajke Co3manue). B cTpoke CBONHCTB MHCTpyYMEHTA
Jlunus 3aganTe clieayrouee:

e Cnoco6 noctpoeHus 7 — OTpe3ok;

o [IpokoHTponupyiiTe, uToObl (uaxkku [lenmouka U 3ambIKaTh
OBLIIN CHSITHI

e Bec munnu % | — OchopHas 6;

e [IBeT — KpacHBbIM.

Breimonmaute moctpoeHue 1-i1 oOpasyroiie JUHUU 10 CIEeAYIo-
UM TOYKAM:

e Hauanpnas Touka (X =0, Y = 2000);
e Koneunas touka (X =0, Y =6000).
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Breimosmaute moctpoeHue 2-i oOpasyroiied JUHUU 10 CIeAYIo-
UM TOYKAM:

e HauanpHas Touka (X = 10000, Y = 14000);

e Koneunas touka (X = 6000, Y = 14000).

B cTtpoke cBoMCTB MHCTpyMeHTa JIMHUA 3a1alTe ClIeayolIee:

e Haxxmute n yJiepKMBaTE Ha)KaTOW KHOIKY o] Hyra no no-
SIBJICHUS PACKPBIBAIOIIETOCS CIHCKA;
e BriOepuTe M3 pacKpbIBAIOMIETOCS CIKCKa CIOCO0 MOCTPOEHUS

J — Jlyra T1 T3 T2. BeinonHuTE NMOCTPOCHUE TYTOBOM TPACKTOPUH
MO CJIEAYIOIIUM TOUKAM:

e niepBas Touka Tpackropuu (X =0, Y = 2000) — nHavyanpHas TOY-
ka l-oii oOpasytomieil; BTopass Touka Tpaekropuu (X = 10000,
Y = 14000) — HauangpHas TOYKa 2-0¥ 00pa3yIoIIeH;

e TpeThs Touka TpaekTopuu (X = 8000, Y = 6000).

JIBaxx/1bl HA)KMUTE KiaBuilly Esc Ha kiaBUaType, 4TOObI BHINTU U3
nmocTpoeHus IMHUM. Beigenure 1-10 06pa3zyromyro.

Br13oBute auanoroBoe okHo Ilepemerenue o0bekToB (puc. 19)

IIETYKOM 10 KHOTIKE — + . — [lepenoc mo KoopJaWHATaM B PacKpbIBaro-
nieMcst cnucke Ilepenectu (manens KoppektupoBka Ha Bkiiajake Pe-
JTAKTUPOBAHUE).

B oTkphIBIIEMCSI TMATTOTOBOM OKHE 3aJIaMTE CIEIYIOILIEE: Mpupa-
menue Z, Mm — 4000. ITocne 3Toro menKHUTE 10 KHONKE BBIIOJHUTS.

Mepemewenne obbekt ,~ ﬂ

MNprpaweHe X, MM 0

MNpypaweH e Y, MM 0

MNpupaweHue Z, MM I 4000

[T caenaTe Konuw cobbexToB

YKo NoETOREHKH I 1

BrinonHMTE I BT

Puc. 19. Jluanozosoe oxno Ilepemewenue 06vexmos
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Haxxmute knaBuily Esc Ha knaBuarype, 4ToObl CHSTh BBIJIETICHUE
C IIEPEMEIICHHOM JINHUM.

Co3nanue nmanayca.

Brimenure mocaeaoBaTebHO TpaeKTOpHio, 1-10 u 2-10 00pasyro-
e (MopsiIOK UMEET 3HAUCHUE), yAepKUBasi Haxkaton kinaBuiry Shift
Ha KJIaBUaType.

[lepexmountech Ha Bkaaaky Co3naHue W BBIOEPUTE KOMaHIY
1M
2z — 1 TpaekTopHs 2 00pasylolie B pacKpbIBaromieMcs crucke 3D

no inHuu (ra"ens [loBepxHoctu Ha Bkiagke Co3naHue).
[IepekmrounTech Ha BKIAAKY PelmakTUpOBaHUE U IICIKHUTE IO

KHOIIKE >< — Y nanuts (ma"neias KoppekTupoBka).

Brigenure co31aHHy0 TOBEPXHOCTb.

B nuanoroBom okHe CBOMCTBA 3aJJaliTE CIEAYIOIIEE:

e Marepual — beron b25;

e yHTeprpeTausa — Hecyuii KOHCTPYKTHB; YHCIIO YYAaCTKOB 00-
pasyrorei — 8 tomnmHa 06onouku, MM — 180. Ilocne sToro menkHu-

T€ MO0 KHOTIKE v _ [IpuMeHUTH K OOBEKTY.
Jtan 10. Co3nanue 3arpyKeHHbIil M1 HA3HAYE€HUE HATPY30K
3arpyxxenue Ne 1 (IlocTostHHast Harpy3ka).

[IlenkHure no KHOmke [I71 — JIuHeWHass Harpy3ka (IaHesb
Harpy3ku Ha Bkiagke Cosznanue). B cTpoke CBOWCTB MHCTPYMEHTA
Harpy3ka 3apanite cinenyroiiee:

A

® Croco0 MOoCTPOSHUS *Jn — OceBas;

® BBI3OBUTE JUAJIOTOBOE OKHO PemakTop 3arpykeHur MIECITYKOM-
M0 KHOIIKE D; B OTKPBIBIIEMCSI JUAJIOTOBOM OKHE ILIEJIKHUTE IO
cTpoke Harpy3ku Ha IUIATHI;

® IICJIKHUTE €IIE pa3 B Ha3BaHUE 3arpyxeHus Harpys3ku Ha mm-
THI U IepeuMenyuTe ero B [locTtosiHHas Harpyska;

® YCTAaHOBHUTE JJIs1 HETO BUJ 3arpyxeHus — IloctosiHHOE;

® [ICJIIKHUTE IO 3arpy>k€Hu0 BpeMeHHbIE HArpy3Ku Ha IUIMTHI U
nepeuMenyuTe ero B [losie3Has Harpyska;

® YCTAaHOBUTE JJII HETO BHUJ 3arpyxeHuss — BpemeHHoe
InT./JImuTeasHoe;

® BBIJCINUTE CTPOKE 3arpy>1geHHe npouee;

® IICIIKHUTE 10 KHOIIKE X VY nanuth;
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e BpiienUTe 3arpyxenue [locTrosHHas Harpyska (cAcnaiTe ero
Texkymum) (puc. 20);

e mociie 3Toro mmenkHute 1Mo kHomke OK; Harpy3ka B Haudale
1,6 TC/MZ;

e B konIe 1,6 TC/M°.

= Pepantop 3arpysoeHmm

x|
N2n/n | Hassarme sarpyserin Bua sarpyweqne Kosppna.  Donaam.. Komsona. D sarpyx..

1 CobcTBErR BEC [BCToRHHODE 1.10 1.00 ] 1

2 MeCToaHMSR Harpy s MocroRsHDE
3 MEnE3IHAR HEDYIRE Bperertoe o, | InTensHoe 1.20 L00 1] 2
4 <CO30ATE HOBOE STy sErHAE > i]

<
oK I OTMEHE | ‘| 'l }i|ﬁmmmmnm¢nd:u1mamaab¢mamaarnvm

Puc. 20. /Juanozosoe okno Pedaxmop 3aepyceHutl

[lenxkauTe B rpaHb GyHIAMEHTHOM TUIMTHI, YTOOBI B3SITh €€ OCEBYIO
JUHUIO (110 EPUMETPY TUTUTHI MOSBUTCS JIETKUM 3€JICHBIA KOHTYP).

Haxmure ximaBumy Enter Ha kimaBuatype Ui MOATBEPKICHUS
BBIOpAaHHOW OCEBO JIMHUMU.

Harpy3ka o nepumetpy pyHIaMEHTHOM IIUTHI.

B cTpoke cBoiicTB uHcTpymenTa Harpyska Beibepute croco0 mo-

CTPOECHUSA . OTtpesok. IlocTpolite NMHEHYIO HArpy3ky Io clie-
TYIOIIAM KOOPAWHATAM:

e [leppas Touka (X = 3000, Y = 7500);

e Bropas Touka (X = 3000, Y = 13500).
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[1{eNKHUTE 10 KHOIKE A% ramm Harpy3ku (manens Harpysku
Ha Bkiaake Co3zganue). B cTpoke cBoiicTB mHCTpyMeHTa Harpyska
3aJ1aNTe CIEAYIOIIEE:

e Crioco0 rmocTpoeHus TE)’ — OceBasi;

e B nayase 0.3 TC/MZ;

e B konie 0.3 TC/M>.

[lenkHuTe B rpaHb (GyHIAMEHTHOW IJIUTHI, YTOOBI B3STh €€ OCe-
BYIO JIMHHIO (MO TIEPUMETPY IUIMTHI MOSIBUTCS JIETKUW 3€JICHBIM KOH-
Typ) U HAOXXMUTE KJIaBUIly Enter Ha KjlaBuaType AJisi OATBEPKICHHUS.

Haxxmute kmaBuiry Esc Ha kimaBuatype, 4ToObI BBIUTH M3 IIO-
CTPOECHUS HArPY3KHU.

KoppektupoBka KOHTypa JTMHEMHOW HArpy3KHu.

Brigenvure TMHEWHYO HArpy3Ky.

BrzoBure nuanoroBoe okHO DKBUAWCTaHTa (puc. 21) miemukom

e
10 KHOMKEe &= — DkBUAMCTaHTa (1aHeab KoppekTupoBKa Ha BKJIAJIKE
PenaxktupoBanue).

B oTKpbIBIIEMCSI IMAJIOTOBOM OKHE 3a/IaiiTe 3HAa4€HUE OTCTyIa —
100 mm.

[Toce 3Toro menkHuTe MO0 KHONKE BBIMOIHUTE.

x

COTCTYM, MM | -100]

[T coenaTe komuko obbeKTOB

1o no NoEToOpEHHA I 1

| BoimonHMTe I BT I

Puc. 21. Jluanozcosoe oxno Ixeuoucmanma

Haxxmute knaBuimy ESC Ha kinaBuaType, 4TOOBI BBIUTH U3 TIO-
CTPOECHUS HArPY3KHU.
3arpyxenue Ne 2 (myarenbHas Harpys3Ka).

lenkuute no kuonke ¢4 — IlItamn Harpysku (maneas Harpys-
k1 Ha BkJajake Co3nanue). B ctpoke cBoiicTB MHCTpyMeHTa Harpyska
3aJlaiTe CIIEAYIOIIEE:

e 3arpyxxenue — [lone3nas Harpyska;
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e B Hauane — 0.5 Tc/M”;

e B koure — 0.5 T¢/M%;

® [IBET — 3€JICHBIN.

[lenkuute B rpaHb PyHAAMEHTHOM IJIUTHI, YTOOBI B3ATh €€ OCe-
BYIO JIMHUIO U HAXXMUTE KIIABUINY Enter Ha KinaBuatype sl MOJITBEP-
KIICHUS.

B ctpoke cBoucTB nHCTpyMeHTa Harpy3ska 3agante ciaeayromee:

® CII0CO0 MOCTPOECHUS [T [IpsAMOYTOJIbHUK;

e B Hayaje — 2 TC/MZ;

® B KOHIIE — 2 TC/M2;

® I[BET — KPACHBIM.

BrinosinuTe MocTpoeHre pacnpeieIeHHON Harpy3Ku Mo TIOMIAAu
1O CJEAYIOUIAM TOUKAM:

e 1-g touka quaronanu (X = 13000, Y = 11000);

e 2-s Touka nquaronanu (X = 15500, Y = 15000).

Haxxmute knaBuiry Esc Ha ki1aBuaType, 4ToObl BHIUTH U3 pEeKUMa
TIOCTPOCHUS HArpy3kH (puc. 22).

Puc. 22. Pacnpedenennas nazpyska na niowaou

TupaxupoBaHue Harpy30K MO 3TaKaM.
BBI30BUTE AMANOroBoe OKHO PUILTPOBATh 3JIEMEHTHI (puc. 23)

LIEITYKOM I10 KHOITKE %T — OQWIbTP HA AHEIU UHCTPYMEHTOB Bu3ya-
JIV3aLUs.
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B oTKkpBIBIIIEMCST AMAIOTOBOM OKHE yCTaHOBHUTE (hitaskok Harpyska.
IllenkHuTe 1O KHONIKE BhIIEINUTE.

X
£ % | #%|¥ ofwwe csolicrea [~ crucok eeinenerHbix W packpems Gnoki [~ EolaenuTe ckpeiThE
[]KonoHHa d CeoitcTea MNapameTpel
[]CreHa STam
[IMepexpeTie TN HarpysiH
] ﬂ'BEPb HaumMeHosaHWe
[1Mpoén SHa4eHue
] :”L”a 3arpymeHne
L= Cnoii
-
COXpEHEHHEIE BMNETPRI:
BribpaH dwneTp:
Y|- Y Y) Cipeime MNokazamn | CHATE BEIZENEHWE | Bbm.enm'b DMHanns Beixon

Puc. 23. JJuanozosoe okno ¢unbmposams s1emenmol

3aKpoiiTe AUANOTOBOE OKHO IIETYKOM 110 KHOTKe Xl — 3aKphITh.
BrzoBure guanoroBoe okHO BpIOOp aTaxkei (puc. 24) memrdukom

IO KHOIIKE — BceraButh Ha BeiOpaHHbIe 3Taxu (maHenb Koppektu-
pOBKa Ha BKJaJike PeaktupoBanue).

B OTKpBIBIIEMCSI THAIOTOBOM OKHE BBIJCIIUTE BCE ATAXKHU KPOME
IICPBOrO, yACpKUBas HaxkaTol kiasuiny Shift.
YcranoBute (1aKoK JJIs BCEX BBIACICHHBIX dTaKEH.
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x

51 aTam
441 sTax

31 3Tak

O 1+ s7am

++| —| -|—| oK I OTMeHa |

Puc. 24. Jluanozosoe oxno Bvibop smadiceil

[llenxkaure no kHonke OK st moarBepxkIcHUS.

Haxxmute knaBuity Esc Ha knaBuatrype, 4ToObl CHSThH BBIJIEJICHUE
C Harpy3KH.

3anaHue Harpy3Kd OT HOKPBITHS.

B mmnanoroBom okHe CTpyKTypa JBOWHBIM HIETYKOM Ha3HAYBTE
[T 5+ sTa +16,000 TEKYILIUM.

[IIeIKHHTE 110 KHOIIKE # _ Iramn Harpysku (nanens Harpysku
Ha Bkjiajake Co3znanue). B cTpoke cBOWMCTB MHCTpymMeHTa Harpyska
3aJJaliTe CIEAYIOIIEE:

® Croco0 MOCTPOSHUS WE)‘ — OceBas;

e 3arpyxeHue — [locTosHHas Harpy3Ka;

e B Hagasne — 0.1 TC/MZ;

e B konre - 0.1 TC/MZ;

® [IBET — CUHUMU.

[IlenkHUTE B TPaHb TUTMTHI OKPBITHS, YTOOBI B3SITh €€ OCEBYIO JIHU-
HUIO ¥ HAKMUTE KiaBuilly Enter Ha kinaBuaType Ui OATBEPKIACHUS.

Haxxmute winaBuiny Esc Ha kiaBuatrype, 4ToObl BBIUTH M3 TIO-
CTpPOCHUS Harpy3Kku. Pe3ynpTar npencraBiieH Ha pUCyHKE 25.
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Puc. 25. Haepysxa om noxpvimusi

Otan 11. Co3panue KOHEYHO-IJIEMEHTHOH MOJeJIH B CHCTEMe
CAIIPUP-KOHCTPYKIINU

Co3nanue pacueTHON MOJICIIH.

Bre1zoBute nuanoropoe okHO Co03/1aTh HOBYIO PaCUETHYIO MO/ICIIb

IIIEJTYKOM I10 KHOIIKE ﬁ

PacyeTHas Mojienb (Ha BKJIaJKEe AHAJINTHKA).

B oTkpbIBIIEMCS TUAIOTOBOM OKHE IIEJIKHUTE 1O KHOmke OK
(oTkpoeTcs HOBas 3akjajka OKHa Toj Ha3zBaHueMm Example23.spf:
PacueTHas monens) (puc. 26).

Co3aaTh HOBYHD PACYETHYHD MOOENL ﬂ

HassaHue:

[V npeasapuTEnsHO NPOBEPUTE KOPPEKTHOCTE MOAEMN

" Mneanusawia monenm ™ Tarke BoinonHUTL
¥ BKAIOUMTE B HOBYIO MOAEML MAEANMEMPOBAHHLIE MOAENM. ..

" acrarveanve [T aeawae |

{* ...BCex gaHuii npoeKTa I™ Inepeceuerye

. I Tpnanrynaums |

" ...BCEX 3TaKE TEKYWErD 3AHHA
e Mepedans & NFA-GalE

{" ... TONLKO TEKYWEro BKTHBHOrD STaa

<MpUMepE >
{71 TONLKE BEIIENEHHEN 3NEHEHTOE
¥ noKasaTb HOBYIO MOENb ¥ B HoBOM OKHE

|7 MNOK&a3dTh B aHanMTHHECKOM NPEACTaBNEHKM

6]4 I OTMeHa |

Puc. 26. [luanozoeoe okno cozoamsv HOBYIO pacuemHyo Mooeisb
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KoppekTtupoBka CBOMCTB paCY€THOM MOJEIIH.

BrizoBute nuanoropoe okHo Ilapamerpsl (puc. 27) memrdykom 1o

KHOIIKE @ — CBoiicTBa pacueTHON Mojenu (maHesab PacueTHas mo-
Jellb: CO3/IaHrEe Ha BKJIAJIKe AHAJIUTHKA).

B oTkpeIBIIEMCS AMANTOroBOM OkHe 3amaiTe L moucka — 350 M.
ITocne storo menkuute no kHonke OK.

x|
MepeceyeHWe OCEELIX Ja :l
MepeceyeHWe 0B LEMOE Aa
¥on. yanuHeHWe cTepxHA, My 500
YEOpadYMEaTE CTEPHHN Ja
Jdotarveate [Y cTepxcHei Het
TonwmHa No ymondadue, mm 10
¥aanaTh YLWKK HeT
Mnowaae yweka, m° 0.25
¥ron AT, 30
Oceeble B AT Ja
AT cTep#HK Het
MapanneneHele CTEpHHN 1 0BWMA y3en
E Harpyskw
LWar gnckpeTH3agmn9, Mm 200
R noucka, Mmm 50
Em, mm 100
L noncea, mMmM 350
E Tpwaurynauwa
CTEpHHER, M 10
MaacTuH @ im
1
L nowncea, nn
PaccroaHWe B40AE WAK NPOTHE HANPAENEHMA EEKTOPA HarpyskM, Ha
KOTOPOE 4ONYCKAETCA NEPeHOCHTE HArPy3Ky A1 NOWCKA 3NEMEHTOE,
K KOTOPEIM OH3 NPHAOXEHE. 3TO SHAYEHWE MCNOAB3YETCA TONBKD
ECNK 3HaYEHWE NapameTpa =L noncka» B 3kzemnnape obbexTa
«Harpyska» He 3a84aHo, TO ecTk PAEHO HYNK
Ok I OTtmena |

Puc. 27. Jluanozosoe oxno Ilapamempol

WUneanuzanus Moaeiu.
JI711 KOPpEKTHOCTH NAIBHEHUIIIETO TTOUCKA MEPECEUECHUN U yCTpa-
HECHUSI MEJIKUX apXUTEKTYPHBIX HETOYHOCTEH IICJIKHUTE MO KHOIKE

‘12

== — JIOTSHYTh OBaXKJIbI B pacKphIBaromeMcs ciucke JoTsaHyTh (Ima-
Helb PacdeTHass Mojaelb: TPUAHTYIIAIUS Ha BKJIagke AHalWTHKA). B
oTkphIBIIeMcs: auaigoroBom okHe CAIIDUP (puc. 28) menkuHure 1o
KHOTIKE Jla.
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BblgeneHue oTCYTCTEYET. BINONHKMTE AOTAMMBaHKWE
BCEX MaeanMsupoBaHHbIX Mogensi?

r- Bonswe He NpaWKBaTE

Oa I Het |

Puc. 28. Jluanocosoe oxno CAIIDHP

PacueTHass MOJieIb C BBINOJHESHHBIMH ITEPECCUCHUSIMU OYIET BbI-
ISIETH CIeIYIOMKUM oopa3oM (puc. 29).

v 5000
£ 3900
L= Bdid £§

ey =

Puc. 29. Pacuemnas mooenv ¢ 8bin0IHEHHbIMU NepeceyeHUAMU

TpuaHryJsuys MOJIEIH.

Br13oBute nuanoroBoe okHo Hactpoiiku Tpuanryssiuu (puc. 30)

i

IICTYKOM 110 KHOIKe — % — HacTtpoiiku (maHenb PacueTHass MOEIb:
TPUAHTYJISIUASL HA BKJIAJIKE AHaIUTHUKA). B OTKpBIBIIEMCS AMAIOTO-
BOM OKHE 3aJIalT€ CICIYIOIICE:
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® TPUAHTYJIALMS IJIACTUH — aJJallTUBHAS YEThIPEXYTOJIbHAS;
e qar, M —b.
ITocie aToro menkuuTe o kHonke HazgauuTe.

HacT poiiks TpHaHMyA sl i ﬂ

~PaztuBKa CTEpKHEN MO ONMHE

PazfuBaTts CTEMHHA HA KOHEYHBIE 3NEMEHTEI HE ANWHHEE, I 10 M

~ TRMEHTYNALMA MNACTHH

" TpeyronsHas
¥ apanTWEHaR YeTHIPEXYronbHaR

" yeThipexyronsHan

MapameTpel:

lWar, m
Cos0aEaTE YeThIDEXTONEHMKK
InBaEnAT: HOBRIE TOUYKK

FE

e LI»

llar, m
War TpMaHryNALMA MNacTiH

™ HasHauTE No yMon4aHMo HasHa4uTe ChpocuTe 3EKPbITH

Puc. 30. [luanozosoe oxno Hacmpotiku mpuauyisiyuu

BrImosmure meardok 1mo KHOIIKE ﬁ — Bupg cBepxy Ha maHenu

nHCTpYMEHTOB [Ipoekiuu. Beigenure 31eMeHThl MaHayca Pe3NHOBOU
PAaMKOM CJIEBA HAIPABO.

Jlns pa3ouBky mangyca Ha KD mieakHUTE MO KHOIIKE — Co-
31aTh TPUAHTYJSILMOHHYIO CETh B pacKpbiBaromemMcs cnucke Cerb
(manens PacyeTHast MO/I€Nb: TPUAHTYJISILIMS HA BKJIAJKE AHAIUTHUKA).

BrizoBure quanoroBoe okHO HacTpoWky TpUaHTYISIUA HIETYKOM

"
.

1o KHomnke —% — Hacrpoiiku (manens PacueTHas MOJeNb: TpHAHTY-
JSIMST HA BKJIAJKE AHAIIUTHUKA).

B oTkpeIBIIEMCS 1MAIOrOBOM OKHE M3MeHuTe mar, M Ha 0,6. Ilo-
CJI€ DTOI'0 BBHITIOJIHUTE MICTYOK 10 KHonke Ha3zHauuTs.
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[IlenkHUTE IO KHOIIKE nﬁ — Buj ciieBa Ha maHeau UHCTPYMEH-
ToB [Ipoeknuu.

Brigenure BCe 3IEMEHTBHI MOJECIM KPOME IAHAyCa PE3MHOBOM
pPaMKOM CJIEBA HAIIPABO.

s pa3ouBku Ha KO mIeIKHUTE 1O KHOTKE — Co3znate Tpu-
aHTYJISIITUOHHYIO CE€Th B packpbiBatoiieMmcs crucke Cerb (manens Pac-
YeTHAasl MOJICJIb: TPUAHTYJISIIIUS HA BKJIAAKE AHAUIUTHKA).

Haxxmute knaBumy Esc Ha kilaBuaType, 4TOObI CHATH BBIJICJIICHUE
C DJIEMEHTOB.

Ha3HaueHue rpaHuyYHbBIX YCIOBHH HaA 3JIEMEHTHI HaHIyCca

[lepexmountech Ha npoekmuio XOY IemukoM Mo KHOTKE % —
Bu cBepXy Ha nmaHenu MHCTpYMEHTOB [Ipoekunmu.

Brigenure pe3auHOBOM paMKOW ClpaBa HAJCBO HWKHUU P DJie-
MEHTOB TaH]1yca.

B nuanoroBom okne Ilapamerpsl 16 00bekTOB B Osioke ['paHuu-
HbIE YCJIOBUS 3aJalTE CIEIYIOIICE:

e BrizoBute nuanoroBoe okHO CBsi3u (puc. 31) memdykoM Hampo-
TUB cTpoku CBsI3H;

e B OTKpBIBIIEMCS] TUAIOTOBOM OKHE JyIsi Tpynnbl CHU3Y IIEJK-

HUTE 10 KHOIIKE ;
o [Ilenkuute no kHomnke OK.

X
Bo Brex TOYKaX SneMeHTa: Ix- |1 |2- g g ﬁ ,é:;l ,&I ,J,,I
Caegiicy C omomow o wmomom [ [
Exwsay b: F P PP &l oal L]

o | omes |

Puc. 31. Jluanozosoe oxno Csssu

[locne 3TOro MEIKHUTE MO KHOIKE \/ — IIpumeHuTh K OOBEKTY.
Haxxmute kinaBuiny Esc Ha kinaBuaType, 4TOObI CHATH BBIJCICHUE C
AJIEMEHTOB MaHIyCAa.
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Otan 12. Co3nanue ¢paiina qias K JIMPA CAIIP
UTtoObl OTKPBITH KOHEUHO-3JeMeHTHYI0 cxemy B I[IK JIMPA-

CAIIP menkaem no kHomke U — OTkpeITb B packpbiBaromieM-
cs cicke OTkpeiTh (nanenb Pacuer B JIMPA-CAIIP na Bkiaake
AHaJIUTHKA).

[Tocne BeImonHEHUsI coxpaHeHus: ¢aitia B okHe CiyxeOHash WH-
dbopMalus MOSIBUTCS COOOIIEHHUE JJIsi YaCTH HArpy3KW HE HaWJICHbI
KOHEYHBIEC 3JIEMEHTHI, K KOTOPbIM OHa npuioxeHa. [lotepsuo 4,58%.
(IToTepsiHHAs YacTh HArpy3KH pacroJiaracTcsl HaJ MPOEMOM JICCTHHY-
HOM KJICTKH).

Jrtan 13. OTkpsbiTHe pacueTHoi cxembl B [IK JIMPA CAIIP

[Ipu otkpeiTHH pacuetHor cxeMmbl B BU3OP-CAIIP cuctema BbI-
nact coobmienue (puc. 32).

N

BoA Tabnua PCY 1M HEKOTOPEIE B8 CTPOKK CHOPMMPOBEHLI

l % AETOMaTHYECKM NGO YMONY3HWKD B COOTEBETCTEMM C TEKYLLMMA
HOPMaMK W BMAOM 3arpyseHui, [na nod Teep#aeH1aA
HaZHIYEHWA HEKMUTE KHoNKY MNoATEEpawWTE B AManore 3aaaHua
PCYI

Puc. 32. Jluanozosoe oxno VISOR-SAPR

[[lenkaem o kHomke OK.
B oTkpeIBIIEMCS IHaIOrOBOM OKHE PacdeTHBIe codeTaHUs YCH-
muit (puc. 33) meaKaeM Mo KHOIIKE

Q/ — IloaTBepauTsh.
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CTROMTEfEHEIE HOPrE] IEH Ml 2.01.07-85 j o
Hordep sarpysequa I'I j Cragua 1 >
BHU. SArpyeHHA I HDCTDHHHDE[D] j \J’ | Ma ':IMEI.I'I'-IEIHHH:I'

M rpynne! ofbeqHHASRER I_D — koa piaumerTer ana PCY

SHEREHER AR e 1 ocHoE. | 2 ocHog, | Ocodl[C] [Ocod. (6 C)f B cover. | Boover. | ¥ o

1.0001 1.00 0.90 1.00 0.00 0.00
1.00 1.00 0.90 1.00 0.00 0.00
1.00 1.00 0.90 1.00 0.00 0.00
1.00 1.00 0.90 1.00 0.00 0.00
1.00 1.00 0.90 1.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

HuyireieaTe SHAK.ONepEMEHHOCTE I_

M rpynnel BSaMEoMcE NYa-
HOLLIMY 3arpyHEHHEA I1

MM conyrcTeytow s I— I—
SarpyseHHN o 0
K. MU MEHT HAnEKHOCTH |1 10

Jons gaqTensHoCTH |1 0o

He yumeeare ana ll-ro npea, coer. [

HERE

" DFI:IEIHH'-IEHHH 07 KEPEH0E M TOERMOE0E

Fpaq I_ T optos I_ |

F
w

CeogHaA TatnWLa 008 BeMHUcneHKWA PCH: i"i T

h=. | Wma sarpyxe... | Bun | MapameTpel PCY | Kozgauumenta PCY

1 Cragual Moctosnmoe(d) 00071000 1.701.00 1.00 1.00 080 1.00

1 | I |

Puc. 33. /[uanozosoe okno Pacuemmvie couemarnust ycunui
Ortan 14. 3aganue nmapaMeTpoB MaTepuaaoB dJIEMEHTAM CXEeMbI
3aganre MaTepHUaIoOB IS KeIe300€TOHHBIX KOHCTPYKITUH.

f!
[[leaykoM 1O KHOMKE L'j — XK/6 (nanen» KoHcTpynpoBaHue Ha
BKiagke Co3/laHue U peJakTUPOBAHME) BBI3BIBAEM JUAIOTOBOE OKHO
XKectkoctu u maTepuaisl (puc. 34).
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Puc. 34. /luanozosoe oxno Kecmxocmu u mamepuanvi

[Tociie 3TOro BBIAEIAEM CTPOKY 2.CTEPKEHb KOJIOHHAS PSAOBas U
HIEJIKaeM MO KHONKe VI3MEHUTB.

Ha skpaH BBIBOIUTCA qUanoroBoe okHO OOImue XapaKTepUCTUKU
(puc. 35), B KOTOPOM 3aJ1aeM CIIIYIONINE MapaMeTphl I KOJIOHH:

® B pacKphIBaIOIIEMCs CIUCKe Moysib apMUPOBaHUs BhIOMpaeM
cTpoKy CTEpKEHB;

e B nosie Pacuer no npenensHbiM cocTtossHUsAM Il rpynmber B pac-
KPBIBAIOILIEMCSI CIIUCKE BBIOMPAEM CTPOKY, COOTBETCTBYIOIIYIO JhA-
METPY apMaTyphl 25 MM;

e B nosie JlyinHa snemenTta, PacueTHbie AJIMHBI U3MEHUTE KO3(]-
dbunmenTs pacyetHoi quabl LY = 0.7, LZ = 0.7;

® BCEC OCTaJbHBIE MApaMETPhl OCTAIOTCS 3aJaHHBIMU IO YMOJ-
YaHUIO.

[Tocne 3Toro menkaem no KHOIKE J — [lonTBEpAUTS.
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Mo Yk ApMMDOBAHIS Cucrema 7| % apMHpoBaHus

J ¥ CHO [¥1ira IIII.IIIE
CTep#eHs e

I = " co Ma | 10
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pacdeTa
OCHOBHOM O pacdeTa I 1

MpUBAZKE L. T. 3PMETYDEI

=F | K HMzy cedetuA al |5 cH
o

?l# .|| K EEpxy ceveHuA a2 I 5 CHM

Ha3 K Boky al I 5 oM

KOHCTPYKTHEHEIE DCOBEHHOCTH CTEDMHHEN
[T HE y4WTHIBATE KOHCTPYKTHEHEIE TpEGoBaHNA
- CTep#eHs {" Banka f KonoHHa - manoH

F KonoHHa pPRAOOESA r KonoHHa NEPBOro 3Taka

¥ BhigenATh YrnoBbie 3pMATYDHBIE CTEDHHN

[” Pacnonarate Gokosyio apMaTypy & nonke

[T Moafvpare appanypy o Teopkm Byaa

[T Moafipare nonEpEyYHyH SpMATYEY Ha 1 KE.H,

[T Pacuer ¢ vuemom coemecTHoN patore: Mke, M, &

[ suecte AonpaEkH m,3.52 Mocobua k C 52-101-2003

¥ PacueT mo npenenkHEIM CoCToAHMAM T4 rpynnsl

LLIpHE TpeLLIH
MpoaoiRMTENEHOMD PACcKPEITHA, MM I 0.3

HenpooomkMTensHOro packpeiTHa, mM | 0.4
™ LLar apMaTypHBIX CTEMHHENR, MM

7
i+ OuamMeTp, MM 23 i,

AnuHa 3nemeHTa, PacdeTHeie gnKHbI
Lmana {" PacueTHas anuHa v [0.7

KoshduuMeHT
I':I m @ PACHETHOM ANWHBI LZ IIZI.I-r
K oMMEHTSPMIA | KONOHHE PALOBSA

? X[ v

Puc. 35. Jluanozosoe oxno Obwue xapakmepucmuxu

B mnanoroBom okHe XKeCTKOCTM M MaTepraibl BKIFOUUTE PAIHO-
KHOTIIKY ApMarypa.

IllenkaeM o kHONKE MI3MEHUTH.

Ha skxpaH BBIBOOUTCSA IMATIOrOBOE OKHO XapaKTEPUCTUKU apma-
Typsl (puc. 36), B KOTOPOM B pacKpbIBarolieMcs crucke Makcumalb-
HBIM JIMAaMETp apMaTypHBIX CTEpKHEH BBIOMpAeM CTPOKY, COOTBET-
CTBYIOILIYIO JUAMETPY apMaTyphbl 25 MM.

JI1st BBOJIa JAHHBIX IICJIKAEM 10 KHOIIKE J — [loaTBEpAUTS.
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Puc. 36. /luanozosoe oxno Xapaxmepucmuxu apmamypol

3akpoiiTe AuasoroBoe OKHO JKECTKOCTH M MaTepuajbl MIEITYKOM
1o kHorke X| — 3aKkpbITh.
tan 15. CoriaacoBanue MeCTHBIX OcCeil JIaCTHH

[lepexmouaemcss B npoekiuio XOY merykoM Mo KHOMKE ﬁ -
Bun cBepxy Ha nmaHenu HHCTpyMeHTOB [Ipoekuun.

[Ilenkaem o KHOMIKE @i — OTMETKa 3JIEMEHTOB B PaCKpBIBAIO-
meMcest criucke OTMETKa 3JIEMEHTOB Ha IMaHeJId WHCTpyMeHTOB Ila-
HeJb BRIOOpA.

BrigensieM ¢ MOMOIIBIO PE3UHOBOM PaMKH CJIEBA HAIpPaBO 3Jie-
MEHTHI IAH1YCA.

Br3eiBaeMm amanorosoe okHO MecTHBIE OCH IUIACTHUH MIEITYKOM
10 KHOMKE +4* — MecTHblE OCH IIACTHH (manenb» PemakTupoBaHue

IUTACTUH Ha BKiajake [1nactuner).

B sToM nuamoroBoM OkHE MIenkaeM Ha BTOpoM 3aknanke Ceky-
11ast INOCKOCTb.

[Tocne 3Toro BkiIOUUTHh paaroKHONKy XOZ U mienkaeM no KHON-

Ke J — [IpumeHuTsb.
3aKpoiiTe ANANOTOBOE OKHO IIETYKOM IO KHOTKE X — 3aKphITh.
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[Ilenkaem Mo KHOMKE @t — OTMeTKa 3JIEMEHTOB B PAaCKPBIBAIO-
niemMcsi cnucke OTMeTKa 3JIEMEHTOB Ha MaHedu MHCTpyMeHTOB lla-
HEJIb BBIOOpPA, YTOOBI CHSTh AKTHUBHOCTH C OIEpalldd BBIICICHUS
6 371€eMEHTOB.

Ortan 16. [loaHbIi pacyeT cxeMbl

3amycTuTe 3a1a4dy Ha pacdeT MEeTIKOM 1o KHomke '/ — Bpimon-
HUTH pacueT (maHenb Pacuer Ha Bkiagke Pacuer).

Oran 17. IIpocMoTp W aHaju3 Pe3yjbTATOB CTATHYECKOIO
pacdera

B pexxume npocmMoTpa pe3ysibTaTOB pacyeTa Mo YMOJYaHUIO pac-
YeTHAs CXeMa O0TOOpaKaeTCs C YUYETOM MEPEMEILICHUHN Y3JI0B JIJIs TIep-
BOM cTaguu MoHTaxka. J[Jisi oToOpakeHUsI cXeMbl 0€3 ydera Iepeme-

LUICHUN Y3JI0B IIEJIKAEM 0 KHOIKE i i | — HcxonHas cxema (IaHENb
Hedopmanuu Ha BKiIagke AHaIU3).
BrIBO/1 HA DKpaH 3MIOP BHYTPEHHUX YCUJIHM.

BoiBenute Ha 3kpaH smopy My mea4koM Mo KHOIKE My _ 30

pbl My (naHenb Ycunusi B CTEPKHSAX Ha BKIIAJKE AHAIIN3).

Jl1s1 BeIBOIA A1t0pbI QZ mienkaeM 1o KHOTIKE Q:z _ DMIOPHI MOTEe-
peunbix cui Qz (maHens Ycmims B CTEP)KHSIX Ha BKIaAKe AHAJN3).

Jlist BeiBosia amropbl N 1esikaeM Mo KHOTIKE N _ OMnopsl 1po-
nosbHbIX cull N (maHens Ycunus B CTEPXKHSX Ha BKJIaAKEe AHaIN3).

UrtoOs! BIBeCTH MO3auKy ycuius N, BeiOMpaeM KOMaHIy HH _ Mo3a-
VKA YCWINH B CTEP)KHIX B PACKPBIBAIOIIEMCS CITUCKE DITIOPHI/MO3anKa
ycwinid (maHeab Y CHIINS B CTEPKHSIX Ha BKJIaJAKe AHAIN3).

CmeHa HoMepa TEKYIIETO 3arpyKEHHUSL.

B cTpoke coctosiHusi (HaXOAUTCA B HIDKHEW oOjlacTH pabodero
OKHA) B pacKphsiBaroieMcsi crucke CMEHUTh HOMEP 3arpy>KEHHUs BbI-
OupaeM CTPOKY COOTBETCTBYIOIIYIO BTOPOM CTaJMHM MOHTa)ka U IIEJI-

KaeM 110 KHOMKE +¥ — [[puMeHUTb.
BriBo1 Ha 3KpaH U30I10JIEN TTEPEMEIICHUM.
UToOBI BRIBECTH Ha DKpaH M30IOJS MEPEMEICHHI 110 HaIlpaBiie-

HUIO Z, BBIOMpAaeM KOMaHIY IE: — M3omnons nmepemenieHud B TJIO-
O0aJIbHOM CHUCTEME B PAaCKpBIBAIOIIEMCS ciMcke Mo3anka/u30mosis 1e-
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PEMEIIEHUN U TIOCJIE ATOTO IIEJIKAEM MO KHOIKE Z _ HN3onons ne-
pemMerenuii o Z (manens Jedopmariuy Ha BKIaake AHAIN3).

BriBO Ha 3KpaH MO3auK HaAIPSKEHUM.

UtoOBl BHIBECTH Ha DKpaH MO3aWKy HANpsDKEHHH 1Mo MX, BbIOU-

paeM KOMaHAy u] — Mo3anka HanpsHKEHUU B PaCKpbIBAIOLIEMCS
cnucke Mo3auka/u3omnons HanpspKEHUW U T0cie ATOTO IIENIKaeM o

KHOIIKE M _ Mozauka Hanpsbkenud o MX (manens Hanpsbxkenus B
maacTuHax U 00beMHbIX KD Ha Bkiajke AHanus).
st oToOpaskeHus MO3aWKu HampsikeHUW mo Nx, IIelKaeM o

KHOIIKE Ny _ Moszauka HanpspkeHuid o NX (manens HanpspbkeHus B
maacTuHax U o0beMHBIX KD Ha BkIagke AHamusz).

B xauectBe npumepa Ha pucyHkax (37-39) npencraBieHb MO3a-
UKH BHYTPEHHHUX YCHJIMH — MPOJOJIBHBIX CUJI M U3THOAIOIINX MOMEH-
TOB, MOJIYYEHHBIX B pe3yJbTaTe KOHCTPYUPOBAHUS U pacyeTa Harps-
AKEHHO-1€()OMUPOBAHHOTO COCTOSTHUS COOPYKEHUSI.

e —| I I I I I I I [ —
12 44 363 Bl 112 112 181 3 U4 113 141 169 197 n
Cramz 1
Mosanxa Eanprxerii 1o Nx
E et sateperis - 106

Puc. 37. Mozauxa NX
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Puc. 38. Mozauxa Mx

I T I I | I I | | |
38 121 -103 S8 689 Ay 34 An 0813 00813 L1 343 7 689 816
Cramma |

Mosasa sampresmii 1o My

Emem mseepenes - (1)

-é:”

Puc. 39. Uzonona My

82



JlaGoparopHasi padora Ne 4
PacueT NpOCTPAHCTBEHHOIO CTEP:KHEBOI0 KapKaca
MeTAJJINYeCKON OaHu

[IpocTpaHCTBEHHBIE CTPOUTEIIBHBIC KOHCTPYKIIMM HMEIOT pa3-
JUYHBIE KOHCTPYKTHBHBIE pemieHus. B ganHoOW paboTe CTYyIECHTHI
JIOJIKHBI BBITIOJIHUTHh PACYET CTEP>KHEBOW METANIMYECKOW KOHCTPYK-
1y OamrHu. {75 gydiiero moHMMaHus CO3AaHus KOMITBIOTEPHOU KO-
HEYHO-3JIEMEHTHOM MOJIEJIM U MPOU3BEACHUS pacueTa HaIPSIKECHHO-
ne(OopMHUPOBAHHOTO COCTOSIHUSI COOPY>KEHHUS IPUBOJIUTCS MOCIEI0BA-
TEJILHOCTE BBLIIOJIHEHUS AEBSTH DTAIIOB OIIINH.

Jtan 1. Co3nanue HOBOHM 3aJa4H

Jli1st co3manus HOBOM 3aJlauM OTKpbIBacM MeHIO [Ipuitoxxkenus u
BeIOMpaceM myHKT HoBblid (puc. 1).

OnucaHne cxemsl X
MpraHaK Ceml

4 - Tpw cTeneH ceofonbl B y2ne (X Y.Z) o

Nma 3anaqn |MastayT Quros (201-441) Npumep B |

Pe3ynbTaThl pacyeTa B oTOeNbHOW Manke

OnucaHve 3anasqm
(mo 2656 cumBoNOB)

30 565 ALK 15 B 6 AR XK Pt 0 VL b b - b2 - e O -l

Puc. 1. Onucanue cxemoi

Jtan 2. Co31aHne reoMeTpUYECKON CXeMbl

Bri3siBaem auanoroBoe OkHO — J[00aBUTH y3ea IIETYKOM MO
kHonke Jlo6aButh y3en (maHens Co3nanue Ha Bkiaake Co3zgaHue u
PEIaKTUPOBAHUE).

83



B sTOM nmamoroBoM OKHE 3aaeM CIEAYIOIIHUE KOOPJAWHATHI 1T0
0azoBoro y3ina (puc. 2): X=0;Y=0; Z=0.
[Tocne aToro menkaem no KHOIke — [[puMeHuTs.

[JobaenTs y3en X
il I i 2 el B ?
Mo KoopOMHATaM .
X Jo. | |o. zo. |
N

Paztreatst K2 HOBBIMM Y3NamK

(® Mo KooparHaTam
OTHOCMTENbHO Mpe bl ayllero yana
() OTHoonTeNbHo Bazosoro yana

¥Ka3aTb Kypoopom 6a30BBIK Yaen
Puc. 2. Jlobasnenue nosozo y3na

[ToBTOpsieM AEHCTBUS Il HUGKHETO JIGBOTO y3ja OalllHu ¢ KOOop-
muHatamu: X =-25:Y=-25:72=0.

[Tocne aToro menkaeM no KHorke — [ I[pumMeHuTs.

W nns BepxHero jeBoro ysia 6amnu ¢ koopauHatamu: X = —0,5;
Y =-0,5; Z=16.

[Tocie 3TOTO MIEIKaeM O KHOMKE — [[pUMEHUTD.

BpIBOJI HA DKpaH HOMEPOB Y3JIOB

[Ilenkam no kHomnke — Dyaru prCOBaHUS Ha MAHEIU UHCTPYMEH-
ToB — [lanenb BbIOOpa (110 YMOJTUaHHUIO HAXOJAUTCS B HUYKHEW 00JacTH
pabdouero okHa);

B nuamoroBom oxne — Ilokazate (puc. 3) mepeieM Ha BTOPYIO
BKJIAJKY — ¥Y3JIbl U ycTaHOBUM (piiaskok — Homepa y3I10B;
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Puc. 3. luanocosoe oxno — [lokazame

[locne 3Toro meaKaeM 1o KHOIKE — EPEPUCOBATH;

JloGaByieHNE CTEPIKHEBBIX 3JIEMEHTOB

B nuanoroBom okHe — J[00aBHUTH y3en mepeiaeM Ha 3aKIaaKy —
Paznenuth Ha N paBHBIX yacTeil.

B none BBoja BBeAeM 3Hauenue N = 8.

[Ipu ycTaHOBIEHHBIX (uIakKax — YKa3aTh y3JIbl KYpCOpPOM H —
CoeMHUTD y3JIbl CTEPKHSAMHU YKaXKEM IOCJIENOBATEIBHO KypCOpOM
y3ibl Noe 2 u 3 (pu 5TOM MEXIy HUMH MPOTATUBACTCS PE3MHOBAs
HUTB, puC. 4).
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Puc. 4. Cmepotcnesguvie snemenmol

KonupoBaHue 3J1eMEHTOB

[IlenxkaeM mo kHomke — OTMETKa 3JIEMEHTOB B PACKPBIBAIOLIEMCS
cnucke OTMeTKa 3JIEMEHTOB Ha TIaHEe I HHCTpyMeHTOB Ilanesns BeIOODa;

C noMonpr0 Kypcopa BbIJICJIUM BCE AJIEMEHTHI CXEMBbI;

Br1zoBem auanoroBoe okHo — KonupoBaHue 0OBEKTOB IIETYKOM
1o kHonke — KonnpoBanue

B sTOM OKHE mepenzeM Ha NMOCHENHIOK 3aknaiaky Komuposanue
CUMMETPHYHO (puc. 5).
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KonupoeaHue obbekTor X

B HoBbIi Gnok

(®) e QVHBIM GNOKOM no Kob
YTaKoBATE COBNAOALWME ¥3 Nkl
KonupoeaTtt ofbeduH. Nepen.
KonWpoBaTh wecTkKe Tena

| @@ @ |

KonmpoBaH1e CUMMETPUYHO

KoopOmHaThl 5330800 ¥ana
o Jwl  Jzp |

[ ]¥YkazaTh Gaaoebii yaen
OTHOCUTEMBHO MIOCKOCTM

@xoz Oxoy (Oyoz

() Npouaso nbHas

CoznaeaThk ¥3Nbl B MeCTax
nepecedeHs ¢ Opyrimn K3

& X ?

Puc. 5. Oxno xonuposatnue 06vekmos

VYkaxem miaockocTh konupoBaHusi — YOZ, OTHOCUTEIBLHO KOTO-
poil OyJeT mpou3BEIeHO KOMMMPOBAHUE
KonupoBanue mpou3BeaeM OTHOCUTEIBHO 0a3oBoro 1-ro ysna

(puc. 6).

Puc. 6. Dnemenmot cxemot bauinu
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Jlo0aBJIeHHEe CTEPIKHEBBIX DJIEMEHTOB
ITociie co3manue OCHOBHBIX DJIEMEHTOB CXEMBI OalllHH, JOOaBUM
CTEpP>KHEBBIC AJIEMEHTBI MEXAY Yy3JIaMU — JUArOHAJIbHBIC CTPEXKHU U
FOPU30HTAIBHBIE CTEPXKHU [UISI CO3JIaHUS CETKM CONPOTHUBIICHUSA

(puc. 7).

(o) O-THa-» -G &

|y i
\d
u Co3panue v peakTMpoBaHne PaclwupexHoe pejakTMposaHue Pacyer  Ananma PaclwmpeHHsId aHanua Xeneaobeton  Crane

£ N S B sk S st SN

MK MPA-CANP 2016 R5 (Hexommepueckan) x64 - [5¢]

.

L o [ -
o v v
Nobasuts flobasuTe COBﬂ.BTbS;# A Konuposanwe Ynakoska [epemelieHue % - K KecTkocTw & gp Bapuantnt  X/6 Crant  Bnokn 2
y3en ¥ anement ¥ CAMNOWUP o = | v CXeMbl b - |
Jurpyaeme | s
N PEERNEET
LoGasuTe CTepkeHs :
ZYKBBaTb YNk KYpCopom dx |0
: He npepuigate onepawsso dr |0 ?

[ Yomreimate npomesyTouHsie yane  dZ [0

[ Co3nagate yanki B MecTax NepecaqeHa ¢ Opyrivm K3

Z
Lx

<

e BT O, S BN - 76 A B SRR XYt B L b - e - O 1
A AaAaAAAASA A

Puc. 7. Cxema ¢acaoa bawnu

Jran 3. 3a1aHle TPAHUYHBIX YCJIOBUMI

3ajaHve rpaHUYHbBIX YCJIOBUM B y3/1aX OMUPAHUSI.

V3nbl onupaHusi, Mbl OrpaHUYMBAEM IO MEPEMENIEHHUI0 B 3X
HanpapJIeHUs: BAOJb OCH X, BJOJb OCH Y, BIOJb OCH Z, TEM CaMbIM
CO3/1aBasi ’KECTKOE COCJIMHEHUS JIJIsl ONOP Hallel OallHu.

Jtan 4. 3ajaHNe )KeCTKOCTHBIX IAPAMETPOB

@OopMUPOBAHHUE THUIIOB KECTKOCTH.
[Ilemukom no kHOnke — JKecTkoCTM M MaTepualbl 3JI€MEHTOB

(manenp JKecTkocTu M CBsi3UW Ha BKIIajike Co3/aHUE U PEIAKTUPO-
BaHHWE) BBI3BIBAEM JUAIOTOBOE OKHO JKECTKOCTHM W Matepuasbl

(puc. 8, a).
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B sTOoM okHe miemukoM 1o KHOIKe /[00aBHTH BBI3BIBACM JIMAJIO-
roBoe OkHO J[00aBUTH JKECTKOCTH, JJII TOTO YTOOBI BBIBECTH CITHCOK
CTaHJAPTHBIX TUIIOB ceueHUl (puc. 8, 0).

BriOupaem IBOMHBIM IIEITYKOM MBIIIHA Ha dJIEMEHTE TpaduuecKo-
ro cmucka Tun cedeHus TpyOa (Ha sKpaH BBIBOJIUTCS TUAJIOTOBOE OK-
HO JUJIA 3aJIaHUS KECTKOCTHBIX XapaKTEPHUCTUK BHIOPAHHOI'O THIIA Ce-
yeHwus, (puc. 8, B).

a) 0) B)
- (.
i < ? |
I
ii 3 : w Q
| HaouaumTs JnemeiTam ocemel 4 3anaTk NapaMeTB HOBOW KECTKOCTH 1 NOGARMTE 7 [ . "
IL: [ ecrxocry: Mg eee CMcok joKn =% enakiop  Har Fi’-ﬂ“
| 7|k | 3arpyxenni
H u ] I |FF | B Cranuhoe ceuerne
[ IMarepuanei:  CHull 2.03.01-84* ~ 15 [ B33 METANMMHBCIN CoUEHIM COCTaD KecTkooTh
~
Twn: Beron: ApMarypa: 4 I I [ Cocras cedenns:
<HET> <heT> Neytasp  CoctasHon  lWlsannap o 1. Tpyba 772
' H e E ey TaED . Tpyba 777
e | o | 0 &8 I
Hecrkoan | B | Crans | Kopotkawns  Faigauky.. Kopofraws
CIMCOK THNOB MeCTKOCTEH WEENNEpOR  MEYTABPE  [FYTABPOB -
|
L + < | 4
" .
Yronok  KpecTobes  YTonok
NApannen...  yronkd "
' —
I
b r — :
Epectoewe lUsayronea Weennepc
YTk DSyTaBpoM
o0 O I
HamMeHnT . .. L -
Leyrasp co Tpyta Lea
MNpocoTp... WEEIEPoM WEENepa
Konnpoeais —
YaanuTte - [I H .
| 55| (1) Iea Mpogune Kopos Mopopot Couchne... C
weennepa  “Monode..  CocTaEHoR
’ Koppoaws: He 3alaHa
HazHaunT TERYWHM T [ ] [ ]
D Crmcok ans dparmenTa I Hecunme Keanpat Kpyr
# | nByTAED
T T T T = 0 0= = S - S . e e YL v _
== h

Puc. 8. 2Kecmoxocmu u mamepuanvt s1emenmos:
a — JHcecmoKocmu u mamepuansl, 6 — 000a8UMb HCECMKOCMb,
8 — CmanbHoe cedeHue

JloGaBuM ceueHus: TPyO, MEPEUUCICHHBIC B MCXOJHBIX JAHHBIX:
TpyOa 45 x 3,5 u Tpyba 2 x 3,5.

Ha3naueHue )KeCTKOCTEN.

Wcnonb3yst prIbTpaIuio 3JIeMEHTOB, Mbl OyJIeM CHadayia BbIJIe-
JSITh JIEMEHTBI PACKOCOB OAIlIHU IJIsl PUCBOEHUS UM CBOWCTB — TPY-
6a 25 x 3.5. 3aTem mpucBouM cToMKaM OarrHu — Tpyoa 45 x 3,5.
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9rtan 5. KoppekTHpoBKa cxemMbl

KomupoBaHue cymiecTByOMero parMeHTa CXeMbl.

[Tocne Toro, kak co3mpanu (pparMeHT CXEMbI, CKOIIUPYEM €ro pa-
muansHOo mox yriioM 90 rpagycoB. Takum o6pa3zoM, CO31a UM MOTHYIO
cxeMy Oarmnu (puc. 9).

Puc. 9. Ilonnasa cxema 6awnu

YnakoBKa CXEMBbI

JIisl CIIMBKY COBMAJAOIIMX Y3JI0B U DJIEMEHTOB, a TaKXKE IS
0€3BO3BPATHOTO MCKJIIOUEHUS U3 PACUCTHOU CXEMBbI YJaJCHHBIX Y3JI0B
Y DJIEMEHTOB MbI BOCIIOJIb3yeMcs (PYHKIIMEH — Y TaKOBKA CXEMBI.

JlobaBneHne CTEPKHEBBIX AJIEMEHTOB PEIIETKH OAITHH.

3aBepIIaroliuM IIaroM B MOCTPOCHUM PACYETHOM MOJIENIM OallTHu
SBIIICTCS JO0OABJICHUE PEIICTKH OamrHu. JlaHHBIM CTEpKHEBBIM dJie-
MEHTaM MBI TaK)K€ Ha3HAYWJIM THII )KECTKOCTH — TpyoOa 25 X 3,5.

Jdrtan 6. 3aaHue HATPY30K

3amanuM Harpy3Kku, UCXOs U3 UHJIUBUAYAJIbHBIX UCXOHBIX JaH-
HBIX: 3aTPy>KEHHE — COOCTBEHHBIN BEC KOHCTPYKIHMH C K03 uInen-
toMm HazaexxHoctu 1,05 (B coorBerctBum ¢ CII 16.13330. 2017), 3ar-
pyxeHue 1 — BpeMeHHasi Harpys3Ka, MpUI0KeHHas Ha BEpXHUE CTEPK-
HU TOPU30HTAJILHOM IUIOMIAAKU; 3arpyXKeHue 2 — rojioJieIHasi Harpys3-
Ka; 3arpy’>KeHne 3 — BeTpOBas CTaTUUeCKas TOpU30HTaIbHAs Harpy3Ka;
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3arpyxeHue 4 — BeTpoBas Harpyska, ¢ y4eToM Kod)PUIIMEHTOB MyJib-
caruu. PegakTop 3arpykeHus OalrHu nmpeacTaBiieH Ha pucyHke 10.

]
=

[l - -
' B PepaxTop 2arpy>KeHuii X
PeOaKTMpOBaHWE BEISDAHHOD 3arpyHeHs
1 |3arpymerqe 1
Mg P
Buno  |[ocTosdHHOE vy
Y3NOBbIE HArpysKW: O; MeCTHble Harpyski: 148;
CNMCOK ZarpyHeHiig
# Wma 3arpyxeHnn Bun, Tun &+
1 Zarpy#eHue 1 MOCTOAHHD. .. -
2 JarpyweHue 2 KpaTtrkoBpe... o
/ 3 JarpyweHue 3 HeakTueHo. .. &
! ZarpyeHne 4 MrHoBeHHo...  T1¥1NBC %
i
| +
i
. +
‘
; Y
i
| ?

HazHauYMTE TekyLLpm 4

Puc. 10. Peoaxmop 3aepyoicenus 6auinu

dopmupoBaHKE 3arpyKEHUS — COOCTBEHHBIN BEC KOHCTPYKIIHUH.

Brui3siBaeM mmranoroBoe okHO J{o0aBHTHE COOCTBEHHBIN BEC IIEITU-
KOM I10 KHOIIKe — J[00aBuUTh COOCTBEHHBIN Bec (maHen b Harpy3ku Ha
BKiaake Co3naHne U pelakTUpoBaHue). B 3ToM OkHe, MpH BKIIIOYCH-
HOW PpaJMOKHOIKE BCe 3JeMeHThl, B moje Koad. HamexxHoCTH Mo
Harpy3ke 3agaeM ko3dduiment pasen 1,05 (tak xak B cucreme PC-
CAIIP (Penaktupyemblii COpPTaMEHT) MOTOHHBIN BEC 3JIEMEHTOB 3a/1aH
HOPMAaTHUBHBIM, TO €r0 HY>KHO NMPeo0pa3oBaTh B paCUETHHIN).

®opmupoBanue 3arpyxenust Ne 1.

[lenkaem o kHONKE — OTMETKA TOPU3OHTAIBHBIX CTEPKHEN HA
naHenu uHCTpyMeHTOB [lanens BeiOOpa. C momoIbio Kypcopa Bhlje-
JISIEM TOJIbKO TOPU30HTAIBHBIE 3JIEMEHTHI BEPXHEH IIOMIAKN OalllHH.
[Tocne 3TOr0 BBI3BIBAEM AMAJIOTOBOE OKHO 3ajaHHE Harpy3oK Ha 3a-
kianke Harpysku Ha crTepxkHU, BbIOpaB komaHay — Harpyska Ha
CTEp>KHU B pacKpbIBaronieMcs crnrcke Harpy3ku Ha y3I1bl U 3JIEMEHTBI
(manens Harpy3ku Ha Bkiagke Co3naHue U pegakTupoBanue). B
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ATOM OKHE T10 YMOJIYaHHUIO yKa3aHa CUCTeMa KoopauHaT [ mobanpHas,
HanpaBjieHue — BJ0Jb ocu Z. [I[equykoM 1o KHOIIKE paBHOMEPHO pac-
MPEACIICHHON HAarpy3Ky BbI3bIBA€M NUAIOTOBOE OKHO [lapamerpel. B
3TOM OKHE 3aJlaéM MHTEHCUBHOCTH Harpy3ku p = 0,25 1/m (puc. 11).

I FAPA.CANP 2816 RS (neascansspueces) ubd - jnpuaeps]

e ———

LT aa- b Bt

'5\_,‘ Bowe ) 2 Biewaere K8 (e Gaces g, Humps

podp |
g -

= 14
e mgame O B

Puc. 11. Haepysku na cmepoicHu epxuetl niowaoxu 6auHu

dopmupoBanue 3arpykenus Ne 2 (rosoJieiHas Harpy3Ka).

M3MeHsieM HOMEpP TEKYIETO 3arpyKEeHUsl METYKOM M0 KHOIKE —
Crenyroniee 3arpy eHHe B CTPOKE COCTOSIHUSA (HAXOJUTCS B HUKHEU
obstactu padbouero okHa). [llenkaem mo kHomke — OTMETKa 3JIEMEHTOB
B packpbiBaromiemMcs cnucke OTMeTKa 3JIEMEHTOB Ha MaHENIU UHCTPY-
MeHTOB Ilanens BbIOOpa. C MOMOIIBIO Kypcopa BBIJIEISIEM BCE dJie-
MEHTHI OamiHu. B auanoroBoMm okHe 3ajjaHue HArpy30K MpHU TEKyLIen
Harpyske p = 0,25 T/M 1o HampaBJIeHHIO TJI00anbHOM ocu Z (puc. 12).
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Puc. 12. @opmuposanue 3acpyicerus No 2

®dopmupoBanue 3arpyxkeHust Noe 3 (craruueckasi COCTaBIISIIOLIAS
BETPOBOM HArpy3KH).

CMmeHsieM HOMEp TEKYIIErO 3arpyEHHUs IIEITYKOM IO KHOIKE —
Crnenyromiee 3arpy>K€Hu€ B CTPOKE COCTOSIHUA. BBuay TOro, 4ro B
KQKJIOM ypOBHE OAlllHU MUMEETCS KECTKHM TUCK, CTATUYECKOE JaBJie-
HUE BETPAa MOXKHO 3aJaTh, KAK CyMMY CKOPOCTHOI'O HAropa BETpa H
orcoca. Illenkaem no kHomnke — [Ipoeknua Ha XOZ Ha naHenw WH-
ctpyMeHTOB IIpoeknusa. Illeaykom o kHorke — [Tonu®@unetp Ha na-
Helau MHCTpyMeHTOB IlaHenb BhIOOpa BBI3BIBAEM JAHATIOTOBOE OKHO
[Tomu®uneTp. B 3TOM OKHE nepenaeM Ha BTOPYIO 3aknaiaky dOuiabtp
st aneMeHToB. Jlanee ycranoBum (uaxkok Ilo xecTkoctu u B pac-
KpBIBAIOIIEMCS CIIUCKE BbIOMpaeMm cTpoky 1 — Tpyba 45 x 3,5. Boige-
JISIeEM MPOEKIUIO TSITH HUKHUX 3JIEMEHTOB MPABOMl TpaHU OalllHU pac-
TATMBAHUEM PE3MHOBOI'O OKHA cjieBa HampaBo (puc. 13).
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Puc. 13. @opmuposanue 3aepysicenus Ne 3 (pasnomepras cmamuueckas
6emposas Hazpy3Kka Ha yuacmke goicomou 10 m)

B auanoroBom okHe 3ajaHue HArpy30K JJII U3MEHEHHS HalpaB-
JICHUsI Harpy3ku BKiItoYaeM paauokHornky X. IlleauxkoMm mo kHomke
PaBHOMEPHO PACIPEAECICHHON HArPY3KH BBI3BIBAEM AUAJIOTOBOE OKHO
[TapameTpsl. B 3ToM OkHe 3amaeM MHTEHCHBHOCTH Harpys3ku p = 0.1
/M. lenkaem no kHomnke — [ToarBepauTh. Beigenure npoekiuoo Tpex
BEPXHUX DJIEMEHTOB IMPABOM I'paHU OAIIHU PACTITUBAHUEM PE3WHOBO-
ro okHa. B amanoroBomM okHe 3aJjaHHE HArpy30K IIETYKOM IO KHOMKE
TparneuueBUIHON Harpy3Ku Ha TPYIINY CTEPKHEW BBI3bIBAEM THAJIOTO-
Boe okHO HepaBHoMepHas Harpyska (puc. 14). B sTtom okHe 3amgaem
3HAYEHNE HArpy3KH B Ha4aJIe M B KOHIIE ee npuitoxkeHus: p; = 0.1 /M,
p2 = 0.12 /M. JInsa ykazaHus HampaBJICHUS W3MEHEHHS BEJIUYMHBI
Harpy3Ku BKJIIOYaeM paauoKHONKY Broib ocu Z.
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Puc. 14. 3a0anue nepasnomepnol cmamuyeckou cocmasiaouell 6empoeoti
Hazpy3Ku Ha yyacmke vicomoui boneel ) m

Jran 7. @opMuUpOBaHUE JUHAMUYECKHUX 3arpPy:KeHUN U3 CTa-
THYeCKUX

ChopmupyeM NHUHAMHUUYECKHUE 3arPy>KEHUSI C TTOMOIIbI0 K03hdu-
IMeHTOB mpeodpazoBanuss 1 u 0,9 coorBeTcTBeHHO. JlaHHBIE Mapa-
METpbl pacuera Mpou3BeneM B coOoTBeTCTBHM ¢ HopMamu CII
20.13330. 2016.

Jrtan 8. I'enepamus PCY

[lemukoM no kHonke — Tabmuia PCY BbI30BEM AUAIOTOBOE OK-
HO — PacueTHble coueTanus ycuiuii (puc. 15).
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B ' PacueTHble coueTaHWA YCUAMIA
Homep Tagnuusl PCY - & A 5 o
?

x |

I WMma Tasmagel PCY ‘CHMH_]
© CTPOUTE MbHBIE HOPMbI CHwWM 2.01.07-85" R
Homep sarpyeHna : FarpysieHie 1 |
Bno sarpyeHns HOCTOQHHOG(O) 52 Mo YO MHaHMID
N rpynnel 00L& OuHASMbIX 0 KosgpapuumenTel ong PCY
BpeMeHHbIX 3arpyHeHii
YUATHIBATE 3HAKONEPEMEHHOCTE
N rpynnel B3aMMOMCKNIOYE-
HOLLIMK 38y HEHMIA El
NN conyTeTByoWMx o 0
SErgyiEAn # | 1 ocHOE. |2DCHDB. | Ocod.[C) |Dcoﬁ.[6 E]| 5 cover. | 6 cover. | 7 cover
KOatmHUMEHT HameHHOCTH 1] 100 100[ 080 100 o000 000 0.0
v A 105 2 1.000 090, 050 0580 000 000 0.0
3 0.00 000 000 000 000 0.00 00
[ona AmMTensHocTy 1.00 4 1000 090 050 080 000 000 00
He yuuTbiBaTE AN |l-ro nped. cocT.
OrpaHyv4eHa OnA KPaHoB W TOPMO30E
CeoOHas Tabnuua ansa soiumcneHna PCY:
Ne MwmaA 3arp... Bun [NapameTtpel PCY Koadhdy
1 3Zarpywe.. [loctogH.. 0000000105 1. 1001,
2 3Barpywe.. Kpatkoe.. 20000001300, 1000
3 3Barpywe.. Heaktwe.. 90000000000, 0000
4 SZarpywe.. Mruoeen.. 701000071400 1.00 0
« |

Puc. 15. Pacuemnvie couemanus ycunuti

Jran 9. CtaTn4yeckuii pacyer OalIHU
BpIITOJTHUM TIOJIHBIM pacyeT, 3aIllyCTUB 3aJ1a4y 110 KHOIKE — BbI-
MTOJIHUTH TTOJHBIN PaCUeT.
B kaudecTBe npumepa, pe3ysibTaThl pacyeTa MpPeICTABICHBI HA PH-
cyHkax 16 u 17 B BUJe MO3aWKH MTPOJAOIBHBIX U MOMEPEYHBIX CHIL.
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Puc. 17. Mozauka ycunuii Qy 6 cmepoicHax npu KOMOUHUPOBAHUU HASPY30K
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3aKJII0YeHHE

BreinmonuuB nabopatopHble  pabOThI, OOYyYAIOIIMHCA MOJYYUT
HABBIKM CO3/JaHUs KOHEYHO-IJIEMEHTHBIX MOJIEJIEW PAa3JIUYHBIX CO-
OPYKEHUU U YMEHHUS IPUIIOKEHUS MOCTOSHHBIX U BPEMEHHBIX BHEIII-
HUX Harpy30K K KOHCTPYKTHMBHBIM 3JJIEMEHTAM MOJEIEH, a TaKKe
HAy4YUTCAd YYUTHIBATh PA3JIMYHBIE PACUETHBIE COYETAHUS Harpy3oK.
[IpousBenss MOJHBIM pacyeT MOJIEIEHW, CTYAEHT HU3YUYUT PE3yJIbTaThl
pacyeTa: BHYTPEHHUE YCWIIMS, HaNpsyKeHHs U AedopMalud B KOH-
CTPYKLHSIX.

OcBouB pabOTy ¢ KOMIIBIOTEPHBIMH JTA00OPATOPHBIMU MO/ICIISIMH,
oOyJaromuiics B OyAylIeM CMOXET peliath 00Jiee CI0XKHBbIE 3adauu
M0 KCCIEIOBAHUIO HANPSHKEHHO-I€(POPMUPOBAHHOTO COCTOSIHUS pe-
aJbHBIX 3JaHUN U COOPYKEHUW, B TOM YHUCIIE YHUKAJIbHBIX 3JaHUMU.
Camoe 1i1aBHOE B pabOTe HCCIIEIOBATENSA-UHKEHEPA U UCCIEeN0BaTe-
ns-0aKajaBpa — YMETh BBINOJHUTH OLICHKY MOJYYEHHBIX PE3YIbTaTOB.
OTO NOCTUTaeTCs OMBITOM PabOTHl MYyTEM CpPaBHEHUS C paHee MOJy-
YEHHBIMH pE3yJIbTaTaMU Ha UACHTUYHBIX MOJENIAX U BJIAJCHUEM pac-
YeTaMU CTPOUTEIbHBIX KOHCTPYKIMI MPUOIMKEHHBIMU WH>KEHEPHbI-
MU METOJAMH, 3HAHUS KOTOPBIX CTYJICHTHI MOJYYarOT BO BpEMs JIEK-
LMW U IPAKTHYECKUX 3aHATHMU.
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HNPUJTOXKEHUA

Hpunoxkenne 1

Puc. I11. Yeonxu cmanvhoele copAavexkamanvle pasHonoJI04HblEe
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COpTaMeHT. Yronku ctanbHble ropsasvyeKkataHble paBHOMOJIOYHbIE

Tabnuua 1

b [t | R | r F, cm2 CrpaBoYHble 3Ha4EeHWs! A4St OCElt
Ne X=X Xo = Xo Yo — Yo ixy, Macca 1
h MM Ix, cm® | wx, cm3 ix, cM  [lyO max, [iy0 max, [lyOmin, |wyo, cm® iyO min, 4  Ixo, CM M, KF
cM cM cM cM CM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
2 20 3 135 12 1,13 0,40 0,28 0,59 0,63 0,75 0,17 0,20 0,39 0,23 10,60 0,89
4 | 35 1,2 1,46 0,50 0,37 0,58 0,78 0,73 0,22 0,24 0,38 0,28 (0,64 1,15
25| 25 3 135 12 1,43 0,81 0,46 0,75 1,29 0,95 0,34 0,33 0,49 0,47 0,73 1,12
4 | 35 1,2 1,86 1,03 0,59 0,74 1,62 0,93 0,44 0,41 0,48 0,59 0,76 1,46
28| 28 3 |40 1,3 1,62 1,16 0,58 0,85 1,84 1,07 0,48 0,42 0,55 0,68 10,80 1,27
3 30 3 140 1,3 1,74 1,45 0,67 0,91 2,30 1,15 0,60 0,53 0,59 0,85 10,85 1,36
4 | 40 1,3 2,27 1,84 0,87 0,90 2,92 1,13 0,77 0,61 0,58 1,08 [0,89 1,78
32| 32 3 145 15 1,86 1,77 0,77 0,97 2,80 1,23 0,74 0,59 0,63 1,03 [0,89 1,46
4 | 45 15 2,43 2,26 1,00 0,96 3,58 1,21 0,94 0,71 0,62 1,32 0,94 1,91
35| 35 3 145 15 2,04 2,35 0,93 1,07 3,72 1,35 0,97 0,71 0,69 1,37 0,97 1,60
4 |45 15 2,67 3,01 1,21 1,06 4,76 1,33 1,25 0,88 0,68 1,75 [1,01 2,10
5145 1,5 3,28 3,61 1,47 1,05 571 1,32 1,52 1,02 0,68 2,10 1,05 2,58
4 40 3 |50 |17 2,35 3,55 1,22 1,23 5,63 1,55 1,47 0,95 0,79 2,08 1,09 1,85
4 | 50 (1,7 3,08 4,58 1,60 1,22 7,26 1,53 1,90 1,19 0,78 2,68 [1,13 2,42
5 |50 [1,7 3,79 5,53 1,95 1,21 8,75 1,52 2,30 1,39 0,78 3,22 (1,17 2,98
45 | 45 3 |50 1,7 2,65 5,13 1,56 1,39 8,13 1,75 2,12 1,24 0,89 3,00 1,21 2,08
4 | 50 (1,7 3,48 6,63 2,04 1,38 10,52 1,74 2,74 1,54 0,89 3,89 (1,26 2,73
5 |50 1,7 4,29 8,03 2,51 1,37 12,74 1,72 3,33 1,81 0,88 4,71 [1,30 3,37
5 50 3 155 (1,8 2,96 7,11 1,94 1,55 11,27 1,95 2,95 1,57 1,00 4,16 [1,33 2,32
4 | 55 1,8 3,89 9,21 2,54 1,54 14,63 1,94 3,80 1,95 0,99 542 11,38 3,05
5155 [1,8 4,80 11,20 3,13 1,53 17,77 1,92 4,63 2,30 0,98 6,57 [1,42 3,77
6 | 55 1,8 5,69 13,07 3,69 1,52 20,72 1,91 5,43 2,63 0,98 7,65 [1,46 4,47
56 | 56 4 | 6,0 2,0 4,38 13,10 3,21 1,73 20,79 2,18 5,41 2,52 1,11 7,69 [1,52 3,44
5160 |20 5,41 15,97 3,96 1,72 25,36 2,16 6,59 2,97 1,10 9,41 1,57 4,25
6,3 | 63 4 |70 23 4,96 18,86 4,09 1,95 29,90 2,45 7,81 3,26 1,25 11,00 1,69 3,90
5170 2,3 6,13 23,10 5,05 1,94 36,80 2,44 9,562 3,87 1,25 13,70 [1,74 4,81
6 | 7,0 2,3 7,28 27,06 5,98 1,93 42,91 2,43 11,18 4,44 1,24 15,90 1,78 5,72
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OkoHyaHue mabnuupi 11

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
7 70 |45 80 | 2,7 6,20 29,04 5,67 2,16 46,03 2,72 12,04 4,53 1,39 17,00 1,88 4,87
5 80 | 2,7 6,86 31,94 6,27 2,16 50,67 2,72 13,22 4,92 1,39 18,70 1,90 5,38
6 80 | 2,7 8,15 37,58 7,43 2,15 59,64 2,71 15,52 5,66 1,38 22,10 1,94 6,39
7 80 | 2,7 9,42 42,98 8,57 2,14 68,19 2,69 17,77 6,31 1,37 25,20 1,99 7,39
8 80 | 2,7 10,67 48,16 9,68 2,12 76,35 2,68 19,97 6,99 1,37 28,20 2,02 8,37
75| 75 5 9,0 | 3,0 7,39 39,53 7,21 2,31 62,65 2,91 16,41 5,74 1,49 23,10 2,02 5,80
6 9,0 | 3,0 8,78 46,57 8,57 2,30 73,87 2,90 19,28 6,62 1,48 27,30 2,06 6,89
7 9,0 | 3,0 10,15 53,34 9,89 2,29 84,61 2,89 22,07 7,43 1,47 31,20 2,10 7,96
8 9,0 | 3,0 11,50 59,84 11,18 2,28 94,89 2,87 24,80 8,16 1,47 35,00 2,15 9,02
9 9,0 | 3,0 12,83 66,10 12,43 2,27 104,72 2,86 27,48 8,91 1,46 38,60 2,18 10,07
8 80 |55 90 | 30 8,63 52,68 9,03 2,47 83,56 3,11 21,80 7,10 1,59 30,90 2,17 6,78
6 9,0 | 3,0 9,38 56,97 9,80 2,47 90,40 3,11 23,54 7,60 1,58 33,40 2,19 7,36
7 9,0 | 3,0 10,85 65,31 11,32 2,45 103,60 3,09 26,97 8,55 1,58 38,30 2,23 8,51
8 9,0 | 3,0 12,30 73,36 12,80 2,44 116,39 3,08 30,32 9,44 1,57 43,00 2,27 9,65
9 90 6 | 10,0 | 3,3 10,61 82,10 12,49 2,78 130,00 3,50 33,97 9,88 1,79 48,10 2,43 8,33
7 | 10,0 | 3,3 12,28 94,30 14,45 2,77 149,67 3,49 38,94 11,15 1,78 55,40 2,47 9,64
8 | 10,0 | 3.3 13,93 106,11 16,36 2,76 168,42 3,48 43,80 12,34 1,77 62,30 2,51 10,93
9 | 10,0 | 3.3 15,60 118,00 18,29 2,75 186,00 3,46 48,60 13,48 1,77 68,00 2,55 12,20
10 | 100 (65| 12,0 | 4,0 12,82 122,10 16,69 3,09 193,46 3,89 50,73 13,38 1,99 71,40 2,68 10,06
7 | 12,0 | 40 13,75 130,59 17,90 3,08 207,01 3,88 54,16 14,13 1,98 76,40 2,71 10,79
8 | 12,0 | 4,0 15,60 147,19 20,30 3,07 233,46 3,87 60,92 15,66 1,98 86,30 2,75 12,25
10 | 12,0 | 4,0 19,24 178,95 24,97 3,05 283,83 3,84 74,08 18,51 1,96 110,00 2,83 15,10
12 | 12,0 | 4,0 22,80 208,90 29,47 3,038 330,95 3,81 86,84 21,10 1,95 122,00 291 17,90
14 | 12,0 | 4,0 26,28 237,15 33,83 3,00 374,98 3,78 99,32 23,49 1,94 138,00 2,99 20,63
16 | 12,0 | 4,0 29,68 263,82 38,04 2,98 416,04 3,74 111,61 25,79 1,94 152,00 3,06 23,30
11 | 110 7 | 12,0 | 40 15,15 175,61 21,83 3,40 278,54 4,29 72,68 17,36 2,19 106,00 2,96 11,89
8 | 12,0 | 4,0 17,20 198,17 24,77 3,39 314,51 4,28 81,83 19,29 2,18 116,00 3,00 13,50
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cnpaBoYHble Benu4iuHbl gna ocen no F'OCT P 57837-2017

Tabnuuya 2.1
CoptameHT. HOMMHanbHbIE pa3Mepbl ABYTaBPOB M NowWwaab NONepeyHoro ceyeHus, macca 1 m AnuHbl,

HomuHaneHble pasmepbl, MM HomuHanb- HoMUHAMb- CnpaBo4Hble BEMMYUHBI ANs ocen npoduns
Homep Has nnotiaae Hasa macca
nonepeuy- . 4 3 .
npocdounsgl h b S t hw bw ' |horo ceueHus 1 m gByTaB- L om® Wx, cm3 | Sx, cm3 | iy, mm | Iy, cm™ | Wy, cm™ Sy, cm3liy, MM
2 pa, Kr x
F,cm
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Tun b — BanoyHble AByTaBpPbI

1061 |100,0| 55,0 | 4,1 | 5,7 |88,6 2545 | 7,0 10,32 8,10 171,01 34,20 19,70 | 40,70 | 15,92 5,79 4,57 |12,42
1261 |117,6| 64,0 | 3,8 | 5,1 [107,4| 30,10 | 7,0 11,03 8,70 257,38 43,80 24,94 | 48,30 | 22,39 7,00 549 14,25
1262 |120,0| 54,0 | 4,4 | 6,3 [107,4{ 29,80 | 7,0 13,21 10,40 317,75 53,00 30,36 | 49,04 | 27,67 8,65 6,79 (14,47
1461 |137,4| 73,0 | 3,8 | 5,6 [126,2] 3460 | 7,0 13,39 10,50 434 86 63,30 35,80 | 56,98 | 36,42 9,98 7,76 116,49
1462 |140,0| 73,0 | 4,7 | 6,9 [126,2| 34,15 | 7,0 16,43 12,90 541,22 77,30 44,17 | 57,40 | 44,92 12,31 | 9,62 |16,54
1661 |157,0] 62,0 | 4,0 | 5,9 [145,2| 39,00 | 9,0 16,18 12,70 689,28 87,80 49,55 | 65,27 | 54,43 13,27 | 10,35 |18,34
1662 |160,0| 62,0 | 5,0 7,4 [145,2| 36,50 | 9,0 20,09 1580 889,29 108,70 | 61,93 | 65,78 | 68,31 18,68 | 13,05 |18,44
1861 |177,0] 91,0 | 4,3 | 6,5 [164,0{ 43,35 | 9,0 19,58 15,40 1062,74 120,10 | 67,66 | 73,68 | 81,89 18,00 | 13,98 |20,45
1662 |160,0| 91,0 | 5,3 | 8,0 [164,0{ 4285 | 9,0 23,95 18 80 1316,96 146,30 | 83,21 | 74,16 | 100,85 | 22,16 | 17,30 |20,52
2060 |198,0| 99,0 |45 | 7,0 |184,0{ 47,25 | 11,0 23,18 18,20 1581,56 159,80 | 89,88 | 82,60 | 113,62 | 22,95 | 17,88 |22,14
2061 |200,0]100,0|5,5| 8,0 |184,0{ 47,25 | 11,0 27,16 21,30 1844,26 184,40 | 104,73 | 82,41 | 133,91 | 26,78 | 20,97 |22,21
2062 | 2030 |101,0|6,5| 9,5 |184,0{ 47,25 | 11,0 32,19 25,30 2218,49 218,60 | 124,99 | 83,02 | 163,93 | 32,46 | 25,50 |22,57
2063 |208,0]102,0| 8,0 |12,0/184,0{ 47,00 | 11,0 40,24 31,60 2852,62 274,30 | 158,46 | 84,20 | 213,50 | 41,86 | 33,02 |23,03
2561 |246,0]124,0|/5,0| 8,0 |232,0/ 5950 | 12,0 32,68 2570 3537,11 285,30 | 15968 [104,04| 254,85 | 41,11 | 31,80 |27,93
2562 |250,0]125,0/6,0| 9,0 |232,0] 59,50 | 12,0 37,68 29,60 4051,73 324,10 | 182,93 |103,73| 293,85 | 47,02 | 36,55 |27,93
2563 |255,0]126,0|7,5|11,5|232,0/ 5925 12,0 47,62 37,40 5238,18 410,80 | 233,88 |104,88| 384,79 | 61,08 | 47,67 |28,43
2564 | 2600 |127,0]9,0 | 140 |232,0| 59,00 | 12,0 57,68 45,30 6481,01 498,50 | 286,25 |106,00| 480,07 | 75,60 | 59,24 |28,85
3061 ]298,0]149,0|/55 | 8,0 |282,0 71,75 | 13,0 40,80 32,00 6318,22 424,00 | 237,563 |124,44| 442,00 | 59,33 | 45,88 |32,91
3062 |300,0]150,0|6,5| 9,0 |1282,0 71,75 | 13,0 46,78 3670 7209,26 480,60 | 271,08 |124,14| 507,53 | 67,67 | 52,56 |32,94
3063 |305,0]151,0|8,0|11,5/282,0{ 71,50 | 13,0 58,74 46,10 9254,92 606,90 | 344,37 [125,52| 661,88 | 67,67 | 68,31 |33,57
3064 |310,0]152,0|9,5|14,0/282,0] 71,25 | 13,0 70,80 55,60 11381,41 | 734,30 | 419,40 |126,79| 822,37 | 108,21 | 84,60 |34,06
3561 |346,0]174,0| 6,0 | 9,0 |328,0| 84,00 | 14,0 52,68 41,40 11094,49 | 641,30 | 358,09 |145,12| 791,54 | 90,98 | 70,11 |38,76
3562 |350,0]175,0] 7,0 |11,0/328,0| 84,00 | 14,0 63,14 49,60 13559,01 | 774,80 | 433,96 | 14654 | 984,34 | 112,50 | 86,79 |39,48
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
3563 |355,0|176,0| 8,5 [13,5|328,0| 83,75 | 14,0 77,06 60,50 16797,02 | 946,30 | $33,54 |147,62| 1229,36 | 139,70 |106,13|39,94
3564 |361,0|177,0/10,0|/16,5|326,0| 83,50 | 14,0 92,89 72,90 20719,71 | 1147,90 | 651,07 [149,35| 1528,90 | 172,76 {134,02|40,57
4061 [396,0(199,0| 7,0 {11,0|374,0| 96,00 | 16,0 72,16 56,60 20018,83 | 1011,10 | 563,93 [166,56| 1447,14 | 145,44 (111,97 (44,78
4062 |400,0(200,0| 8,0 |13,0(374,0| 96,00 | 16,0 84,12 66,00 23704,43 | 1185,20 | 663,13 (167,87| 1736,39 | 173,64 {133,82|45,43
4063 |406,0(201,0|9,5|16,0(374,0| 95,75 | 16,0 102,05 80,10 29352,45 | 1445,90 | 813,38 [169,60| 2169,89 | 215,91 [166,74|46,11
4064 |412,0 |202,0|11,0/19,0|374,0| 95,50 | 16,0 120,10 94,30 35196,83 | 1706,60 | 966,65 |171,19| 2616,25 | 259,03 (200,47 | 4667
4561 |446,0 |199,0| 8,0 [12,0(422,0| 95,50 | 18,0 84,30 66,20 28697,35 | 1286,90 | 725,06 |184,50| 1580,03 | 158,80 {123,29|43,29
4562 |450,0 |200,0| 9,0 |14,0|4220| 95,50 | 18,0 96,76 76,00 33450,76 | 1486,70 | 839,53 |185 93| 1871,57 | 187,16 [145,46|43 98
4563 |456,0 |201,0|10,5|17,0|422,0| 95,25 | 18,0 115,43 90,60 40710,41 | 1785,50 | 1012,55 |187,80| 2307,62 | 229,61 (178,81 (44,71
4564 (462 0 |202,0|12,0|20,0|422,0| 95,00 | 16,0 134,22 105,40 48197,42 | 2066,50 | 1188,75 189 50| 2756,66 | 272,94 [213,01|45 32
5061 [492,0 |199,0| 8,8 |12,0(468,0| 95,10 | 20,0 92,38 72,50 36841,89 | 1497,60 | 853,45 |199,70| 1581,96 | 158,99 [124,86|41,38
5062 |4960 |199,0| 9,0 |14,0/468,0| 95,00 | 20,0 101,27 79,50 41869,08 | 1688,30 | 957,23 (203,33 | 1844,89 | 185,42 |144,88|4268
5063 |500,0 |200,0(10,0|16,0|468,0| 95,00 | 20,0 114,23 89,70 47846,05 | 1913,80 | 1087,59 (204,66 | 2140,79 | 214,08 |{167,48|43,29
5064 |506,0 |201,0(12,0(/20,0|468 0| 94,50 | 20,0 139,99 109,90 59953,57 | 2360,40 | 1348,82 | 206,94 | 2717,85 | 270,43 (212,23|44,06
5065 |516,0 |202,0(15,0|24,0|468,0| 93,50 | 20,0 170,59 133,90 73345,26 | 2842,80 | 1642,68 |207,35| 3315,53 | 328,27 (260,04 44,09
5561 [543 0 |220,0|9,5|13,5|%$160(105,25| 24,0 113,36 89,00 55677,42 | 2050,70 | 1164,94 | 221,62 | 2405,54 | 218,69 (171,67 |46 06
5562 |547,0 |220,0(10,0|15,5|5160|105,00| 24,0 124,74 97,90 62784,45 | 2295,60 | 1301,49 |224,34| 2761,34 | 251,03 {196,56|47,05
5563 |553,0 |221,0(12,0|/18,5|516,0/104,50| 24,0 148,63 116,70 75321,22 | 2724,10 | 1554,49 | 225,11 | 3342,92 | 302,53 [237,99|47,42
5564 |560,0 |222,0(14,0|/22,0|516,0/104,00| 24,0 174,86 137,30 89907,09 | 3211,00 | 1842,20 |226,75| 4032,07 | 363,25 [286,76|48,02
6061 [596,0 |199,0(10,0|15,0|566,0| 94,50 | 22,0 120,45 94,60 68715,90 | 2305,90 | 1325,36 |238,85| 1979,66 | 198,96 [157,64|40,54
6062 [600,0 |200,0{11,0/17,0|566,0| 94,50 | 22,0 134,41 105,50 77632,25 | 2587,70 | 1489,36 |240,32| 2278,16 | 227,82 [180,72|41,17
6063 [604,0 |201,0(12,5|/19,0|566,0| 94,25 | 22,0 151,28 118,80 87472,10 | 2896,40 | 1675,38 | 240,46 | 2586,62 | 257,38 |205,28|41,35
6064 [612,0 | 202,0|15,0|23,0|566,0| 93,50 | 22,0 181,97 14290 106509,50 | 3480,70 | 2026,68 |241,93| 3182,62 | 315,11 |253,12|41,82
7061 |691,0 |260,0(12,0|/15,5|690,0{124,00| 24,0 164,74 129,30 125922,20 | 3644,60 | 2094 79 | 276,47 | 4557,35 | 350,57 |276,64|52,60
7062 |697,0 |260,0(12,5/16,5|660,0{123,75| 24,0 183,64 144,16 145004,02 | 4186,63 | 2392 68 |281,87 | 5437,68 | 418,28 |328,41|54 41
7063 |[702,0 |261,0(14,5/21,0/660,0{123,25]| 24,0 210,26 165,10 167085,05 | 4760,30 | 2736,06 |281,89| 6248,49 | 478,81 |378,10|54,51
7064 |710,0 | 2620 |17,0|25,0/660,0{122,50| 24,0 248,14 194,80 199679,98 | 5624,60 | 3249,28 | 283,67 | 7531,16 | 574,90 |456,29|55 09

Tun K — KonoHHble AByTaBpbl
15K1 | 147,0 {149,0| 6,0 | 8,5 |130,0| 71,50 | 11,0 34,17 26,80 1366,78 | 186,00 | 103,63 | 63,25 | 46921 62,98 | 48,05 | 37,06
15K2 | 150,0 |150,0| 7,0 | 9,0 |130,0| 71,50 | 11,0 40,14 31,50 1641,33 | 218,80 | 123,04 |63,95| 56328 75,10 | 57,36 | 37,46
15K3 | 156,0 |151,0| 6,5 |12,5|130,0| 71,25 | 11,0 49,84 39,10 2117,61 | 273,20 | 155,69 65,18 | 718,46 | 95,16 | 72,78 | 37,97
15K4 | 160,0 |152,0|10,0|15,0|130,0| 71,00 | 11,0 59,64 46,80 2629,16 | 328,60 | 189,67 |66 40| 879,68 | 115,74 | 88,65 | 38 41
15K5 | 166,0 |153,0{12,0|/18,0|130,0| 70,50 | 11,0 71,72 56,30 3291,43 | 396,60 | 232,39 |67,74| 1077,13 | 140,80 [108,12| 38,75
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
20K1 |196,0 |199,0| 6,5 |16,0(176,0/ 96,2S | 13,0 52,69 41,40 3846,06 | 392,50 | 216,41 |8544 | 1314,47 | 132,11 |100,38| 49 95
20K2 | 200,0 |200,0| 8,0 |12,0|176,0| 96,00 | 13,0 63,53 49,90 4715,63 | 471,60 | 262,75 |86,15| 1601,53 | 160,15 [121,91| 50,21
20K3 | 204,0 |201,0| 9,0 114,0|176,0| 96,00 | 13,0 73, $7 57,80 5602,48 | $49,X | 308,35 | 87,26 | 1896,76 | 188,73 |143,72| 50,78
20K4 |210,0 |201,0/10,5|17,0]176,0| 95,25 | 13,0 88,27 69,30 6962,62 | 663,10 | 376,57 |88 81| 2303,59 | 229,21 |174,72| 51,09
20K5 |214,0 |202,0/12,0/19,0|176,0| 95,00 | 13,0 99,33 78,00 7970,40 | 744,90 | 426,84 | 89,58 | 2613,87 | 258,80 |197,63| 51,30
20K6 | 220,0 |202,0/14,0|22,0]/176,0| 94,00 | 13,0 114 97 90,30 9488,15 | 882,60 | S00,34 | 9084 | 3027,75 | 299,78 |229,45| 51,32
20K7 | 226,0 |203,0/16,0|25,0|176,0| 93,50 | 13,0 131,11 102,90 11136,66 | 985,60 | 578,16 | 92,16 | 3493,41 | 344,18 |263,98| 51,62
20K8 | 234,0 |203,0/18,0/29,0|176,0| 92,50 | 13,0 150,87 118,40 13375,48 | 1143 20| 679,29 |94 16| 4053,99 | 399,41 |306,76| $1 84
25K1 | 246,0 |249,0| 8,0 |12,0]222,0/120,50| 16,0 79,72 62,60 9170,92 | 745,60 | 410,68 |107,26| 3090,06 | 248,20 |188,61| 62,26
25K2 | 250,0 |250,0| 9,0 |14,0]222,0/120,50| 16,0 92,18 72,40 10832,61 | 866,60 | 480,25 |108,41| 3648,81 | 291,90 [221,88| 62,92
25K3 | 253,0 |251,0/10,0]15,5|222,0/120,50| 16,0 102,21 80,20 12153,56 | 960,80 | 535,41 |109,06| 4068,75 | 325,80 [247,85| 63,25
25K4 | 257,0 |252,0{11,0/17,$|222,0/120,50| 16,0 114,82 90,10 13927,17 | 1083,80 | 607,67 |110,14| 4672,01 | 370,79 | 28218 | 63,79
25K5 | 262,0 |253,0/12,5]|20,0|222,0/120,25| 16,0 131,15 103,00 16243,92 | 1240,00 | 701,07 |111,29| 5404,02 | 427,20 |325,48| 64 19
25K6 | 267,0 |253,0/14,0]|22,5|222,0/119,50| 16,0 147,13 115,50 18593,24 | 1392,80 | 793,96 |112,42| 6080,59 | 480,68 |366,65| 64,29
25K7 | 274,0 |258,0/16,0| 26,0 |222,0/121,00| 16,0 171,88 134,90 22416,62 | 1636,30 | 942,16 |114,20| 7452,57 | 577,72 |441,04| 65,85
25K8 | 281,0 |259,0(18,0{29,5|222,0{120,50| 16,0 194,97 15310 26169,72 | 1862,60 | 1083 49 |115,86| 8556,67 | 660,75 |505,09| 66,25
25K9 | 288,0 |260,0/20,0|33,0|222,0/120,00| 16,0 218,20 171,30 30128,76 | 2092,30 | 1228,96 |117,51| 9685,85 | 745,07 |570,29| 66,63
25K10 | 298,0 |261,0|23,0| 38,0 |222,0/119,00| 160 251,62 197,50 36112,37 | 2423,70 | 1442 84 |119,80| 1128810 | 864,99 |663,49| 86,98
30K1 | 298,0 |299,0| 9,0 | 14,0 |270,0/145,00] 18,0 110,60 87,00 18848,66 | 1265,00 | 694,64 |130,43| 6241,19 | 417,47 |316,82| 75,06
30K2 | 300,0 |300,0/10,0{15,0|270,0/145 00| 180 11978 94,00 20410,21 | 1360,70 | 750,59 |130,54| 8754,83 | 450,32 |342,13]| 75,10
30K3 | 300,0 |306,0|15,0| 15,0 |270,0/145,00| 18,0 134,78 105,60 21535,21 | 1435,70 | 806,84 |126,40| 7104,76 | 465,89 |358,04| 72,60
30K4 | 304,0 |301,0/11,0{17,0|270,0/145 00| 180 134,82 10580 23380,49 | 1538,20 | 852,74 |131,69| 7732,59 | 513,79 |390,46| 75,73
30K5 | 306,0 |301,0/120|19,0|270,0/144,50| 18,0 149,56 117,40 26362,99 | 1711,90 | 963,96 |132,77| 8642,78 | 574,27 |438,61]| 76,02
30K6 | 312,0 |302,0/13,0|21,0|270,0/144,50| 18,0 164,72 129,30 29508,74 | 1891,60 | 105944 |133,84| 9648,60 | 638,98 |485,99| 76,53
30K7 | 316,0 |302,0|14,5|23,0|270,0/143,75| 180 160,85 142,00 32732,42 | 2071,70 | 1167,93 |134,53/10569,09| 699,94 |533,09| 76,45
30K8 | 316,0 |357,0/14,5| 23,0 |270,0/171,25| 18,0 206,15 161,80 38173,52 | 2416,10 | 1353,26 |136,08/17452,10| 977,71 |741,50| 92,01
30K9 | 322,0 |[3S80|16,0| 26,0 |270,0/171,00| 180 232,14 18220 43963,21 | 2731,90|1541,80 |137,65| 1989606 | 1111,51 |843,38| 92,58
30K10 | 328,0 |359,0{18,0| 29,0 |270,0/170,50| 18,0 259,60 203,80 50113,52 | 3065,70 | 1738,68 |138,94|22381,16 | 1246,86 |947,13| 92,85
30K11 | 334,0 |360,0|20,0| 32,0 [270,0/170,00| 18,0 287,18 225,40 56488,07 | 3382,50 | 193998 |140,25|24906,98 | 1383,72 10?52'2 93,13
30K12 | 341,0 |361,0|220 | 35,5 (270,0/169,50| 18,0 318,49 250,00 64158,87 | 3763,00 | 217626 |141,93|27866,03 | 1543,82 11725’0 93,54
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
30K13 | 350,0 |3620|24,0|40,0 |270,0/169,00( 18,0 357,18 280,40 74376,59 | 4250,10 | 2481,31 |144,30|31663,84 | 1749,38 13:12'1 94,1%
30K14 | 356,0 (371,0|27,0| 43,0 (270,0|/172 00| 18,0 394,74 30990 83542,72 | 4693,40 | 276090 |146,48|36649,59 | 197572 16%6'6 96,36
30*15 | 364,0 |372,0/30,0{47,0|270,0/171,00| 18,0 433,46 340,30 93889,39 | 5158,80 | 3062,80 |147,17|40396,23 | 2171,84 16?39'0 96,54
30K16 | 374,0 |373,0|33,0|52,0|270,0/170,00| 180 479,80 376,60 |107317,14|5738,90 | 3441,68 |149,56|45068,65 | 2418,55 1828'2 96,92
30K17 | 384,0 |374,0|36,0| 57,0 [270,0/169,00| 18,0 526,34 413,20 |121512,35|6328,80 | 3831,76|151,94|/49816,72 | 2664,00 202110,0 97,29
30K18 | 396,0 (375,0|39,0| 63,0 {270,0|168,00| 180 580,58 455,80 [139424,86|7041,70| 430716 |154,97|55520,26 | 2981,08 22859’4 97,79
30K19 | 406,0 |385,0|43,0|69,0 (270,0/171,00| 18,0 650,18 510,40 |162282,28|7956,00 | 4912 82 |167,99|65823,94 | 3419,43 2622’8 100,62
30K20 | 422,0 (387,0|47,0|76,0 (270,0/170,00| 18,0 717,92 563,60 |18707237 |8866 00 | 5534 78 |161,42|73671,75|3807,33 29293’9 101,30
30K21 | 440,0 (389,0|52,0| 85,0 (270,0/168,50| 18,0 804,48 631,50 |221339,16(10060,90|6361,10 |165,87|83732,23|4305,00 33:;.1’0 102,02
35K1 | 342,0 |3480|10,0{1S,0312,0/169,00| 20,0 139,03 109,10 31247,91 | 1827,40|1001,17 |149,92/10542,21 | 606,87 |459,67| 87,06
35K1,5 | 346,0 {349,0{11,0/17,0|312,0{169,00] 20,0 156,41 122,80 35711,23 | 2064,20 | 1135,84 |151,10{12051,44 | 690,63 |524,08| 87,78
35K2 | 350,0 |350,0|12,0|19,0312,0{169,00| 20,0 173,87 136,50 | 40295,09 | 2302,60 | 1272,61 152,23|13585,82| 776,33 |589,29| 88,39
35K3 | 355,0 |351,0(13,5[21,5|312,0/168,75| 20,0 196,48 154,20 | 46230,77 | 2604,60 | 1448 68 |153,39|15506,81 | 883,58 |671,24| 88,34
35K4 | 360,0 |352,0|15,0| 24,0 |312,0{168,50| 20,0 219,19 172,10 52353,70 | 2908,50 | 1627,80 |154,55/17459,86 | 992,04 |754,25| 89,25
35K5 | 365,0 |353,0]/16,5| 26,5 |312,0/168,25| 20,0 242,00 190,00 58667,44 | 3214,70 | 1810 04 [155,70/19445,30|1101,72 |838,34| 89,64
35K6 | 369,0 |360,0/18,0|28,5312,0/171,00| 20,0 264,79 207,90 64960,86 | 3520,90 | 1991,80 |156,63|22183,47|1232,42 |1938,35| 91,53
35K7 | 376,0 (361,0|20,0| 32,0 (312,0/170,50| 20,0 296 87 233,10 74398,83 | 3957 40 | 2256 32 |158,31|25119,61 | 1391,67 10?50'6 91,99
35K8 | 382,0 362,0|22,0| 35,0 (312,0/170,00| 20,0 325,47 255,50 82894,78 | 4340,00 | 2491,98 |159,59|27706,51 | 1530,86 116;8’1 92,27
35K9 | 389,0 |363,0(24,0|38,5|312,0{169,50| 20,0 357,82 280,90 93053,12 | 4784 20 |2767,2S|161,26|30738,03 | 1693,56 12973’5 92,68
35K10 | 396,0 (364,0|28,5|42,0 (312,0|168,75| 20,0 391,87 307,60 |103738 945239 20 | 3054 44 |162,70|33819,63 | 1858,22 14311’6 92,90
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lNpodomkeHue mabnuusi 2.1

35K11 | 404,0 (374,0|29,0| 46,0 (312,0|172,50| 20,0 437,99 343,80 |118982,06|5890,20 | 3458,40 (164,82|40183,36 | 2148,84 16?34'6 95,78
35K12 | 414,0 |375,0|32,0| 51,0 (312,0{171,50| 20,0 485 77 381,30 |138721,11|6556 60 | 3886 58 |167,15|44924,28 | 239596 18:;6'4 96,17
35K13 | 424,0 |376,0|35,0|56,0 |312,0/170,50| 20,0 533,75 419,00 |153322,14|7232,20|4326,20 (169,49/49742,08 | 2645,86 20310'8 96,54
35K14 | 434,0 (377,0|38,0| 61,0 (312,0/169,50| 20,0 581,93 456,80 (171810,18|7917,50|4777,34|171,83|54637,74 | 2898 55 22217'8 96,90
35K15 | 446,0 |378,0{42,0|67,0 |312,0/168,00| 20,0 640,99 503,20 |195206,29|8753,70 | 5336,35 [174,51|60526,72 | 3202,47 24%6'4 97,17
35K16 | 458,0 |392,0({46,0| 73,0 |312,0{173,00( 20,0 719,27 564,60 |227053,17|9915,00 | 6094,32 |177,67|73566,95|3753,42 2821'6 101,13
35K17 | 472,0 |393,0|50,0| 80,0 (312,0|171,50| 20,0 788,23 618,80 |258357,05(10947,30|6796,68 |181,04|81286,57|4136,72 3131’5 101,55
35K18 | 488,0 |394 0|5S,0| 88,0 (312,0/169,50| 20,0 868,47 681,80 |296S60,11(121S4,10| 7629,66 |164,79(90173,86 |4S77,35 35%8’6 101,90
35K19 | 506,0 (395,0|60,0| 97,0 (312,0|167,50| 20,0 956,93 751,20 |342451 59(13535,60| 8591,51 |169,17(100237,84| 5075 33 39229’9 102,35
35K20 | 520,0 |409,0|65,0|104,0(312,0|172,00| 20,0 1056,95 829,70 |392963,38(15114,00| 9664,42 |192,82(119352,51| 5836,31 4520’4 106,26
35K21 | 540,0 |411,0|71,0|114,0312,0|170,00| 20,0 1162,03 91220 |454051,02|16816,70|10869,85/197,67132896,31 6466,97 50:;.7’7 106,94
35K22 | 562,0 |413,0|77,0|125,0{312,0|168,00| 20,0 1276,17? 1001,80 |526659,93|18742,40|12243,01|203,15[148011,27| 7167,62 5528’8 107,69
35K23 | 580,0 |426,0|84,0/134,0/312,0/171,00| 20,0 1407,19 1104,70 |606878,23|20926,80|13777,86/207,67(174271,92| 8181,78 6322'6 111,29
35K24 | 604,0 |430,0/92,0|146,0312,0|169,00| 20,0 1546,07 1213,70 |704826,44|23338,60|15522,09/213,51(195579,56| 9096,72 70{;7'6 112,47
40K1 | 394,0 |398,0{11,0/18,0|358,0{193,50| 22,0 186,81 146,70 56145,31 | 2850,00 | 1559,22 |173,36|18922,62| 950,89 |720,40(100,64
40K2 | 400,0 |400,0{13,0|21,0|358,0{193,50| 22,0 218,69 171,70 66621,41 | 3331,10 | 1836,23 |174 54/22412,67|1120,63 |849,93[101,23
40K3 | 406,0 |403,0{16,0| 24,0 (358,0{193,50| 220 254,87 200,10 78039,22 | 3844,30|2139,84 |174,98/26200,19| 1300,26 |1988,59(101,39
40K4 | 414,0 |405,0{18,0|28,0|358,0{193,50| 22,0 295,39 231,90 92771,14 | 4481,70 | 2513,15|177,22/31026,87 | 1532,19 11%5'5 102,49
40K4,5 | 420,0 |403,0{20,0| 31,0 |358,0{191,50| 220 325,61 256,60 |103629,70|4934,80 |2786,46 |178,40/33850,08|1679,90 12779’6 101,96

108




OkoHYyaHue mabnuus 12.1

40K5 | 429 0 |400,0|23,0| 35,5 |358,0| 18850 | 220 370,49 290,80 |120290,27|5607,90|3198,49|18019|37914,87 | 1895,74 1427'0 101,16
40K6 | 438,0 |370,0|25,0{40,0|358,0/172,50| 220 389,65 305,90 (128432,35|5864,50 | 3381,88 (181,55|33828,59 | 1826,57 14%0'5 93,18
40K7 | 4460 |371,0|28,0(45,0(358,0/171,50| 220 43829 344,10 (148100,16|6611,60 | 3848,78 (183,82|38379,67 | 2066,98 15&?'4 93,58
40K8 | 4580 |372,0{31,0{50,0 (358,0/170,50| 220 487,13 382,40 |168699,38|7366,80|4327,20|186 09|43005,94 | 2312,15 17757’0 93,96
40K9 | 470,0 |373,0{35,0{56,0 |3580|169 00| 220 547,21 429,60 1194740,01|8266,80 | 4920,70 (18865 |48584,93 | 2605,09 20%7’2 94,23
40K10 | 404,0 |374,0/39,0(63,0 |358,0/167,50| 220 615,01 482,80 |226537,95|9361,10 | 5620,76 (191,92/55131,74 | 2948,22 22;6’1 94,68
40K11 | 494,0 |392,0(43,0(88,0 |358,0/174,50| 220 69121 54260 261626,63|10592 20| 6402,77 |194 55| 68534,68 | 3496,67 27%0’5 99,57
40K12 | 5100 |393,0{48 0| 78,0 |3580|172,50| 220 773,35 607,10 |303779,05(11912,90| 7286,50 {19819 77250,09 | 3931,30 3223 99,94
40K13 | S28,0 |394,0/53,0(85,0 |3580|170,50| 220 683 69 678,00 |354176,39(13415 80| 8303,29 |202 50|87133,42|4423,02 34390’9 100 44
40K14 | 548 0 |395,0(59,0| 95,0 |358,0/168,00| 220 965,87 758,20 |414486,60(15127,30| 9480,79 |207,15|98243,26 | 4974,34 38‘28'5 100,85
10811, 4525,4

40K15 | 564 0 |410,0| 650 [103,0{3580|172,50| 220 1061,45 848,90 (482318,02|17103 50 s1 211,18{119192,55| S814,27 > 104 98
40K16 | 588 0 |412,0(72,0(115,0/3580|170,00| 220 1209,51 949,50 |[569246,79 (19362 10 1203195 216 94 135%24'9 6564,32 51220'6 10574
40K17 | 816,0 |414,0|80,0(129,0/3580|167,00| 22,0 1358,67 1066,60 |679972,8322077,00 1413622 22371 154%571'5 7447,90 58%__)3'2 10652
40K18 | 6380 |430,0({87,0(140,0/3580|171,50| 220 1519,61 1192 90 |800682,16 25099 80, 1674519 229 54 187“:)578'9 8724,60 68270'2 111,10
40K19 435,0/96,0|1550(356,0|169,50| 22,0 1696 33 1331,60 |952172,58[28508,20 18828'6 236,92 213398 9903 36 77%5'8 112,68

MNpumedaHns

1 Bbicota npoduns (h), wmpurHa nonku (b), TonwmHa CTeHKM (S), ToNWwmMHA Norku (t) ABNSTCA KOHTPONMMPYEMbIMU pasMepamu.

2 Pagnyc conpspkeHuns (r), BbIcOTa CTEHKM ABYTaBpa B cBeTy Mexay nonkamu (hy), ceec nonku (by) SBNAOTCA CnpaBoOYHbIMK BEMUYMHAMM U Ha AByTaBpax He KOHTPOMNMPYHOTCS.

3 HomuHanbHas nnowagb NonepeYyHoro cevyeHnsi, HoMMHanbHas Macca 1 M AByTaBpa, a Takke CrnpaBOYHble BENWYUHBI ANst oce NPOdUNs BbIYMCIIEHbI MO HOMUHABHBIM
pasmepaM. [TNoTHOCTL cTanu NpuHaTa pasHon 7850 kr/m°,
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Tabnuuya 2.2

CopTtameHT. HoMuHanbHbIe pa3mMepbl TPYO U Nnowanb NoNepeyYHoro ce4yeHus, macca 1 M AnuHbI,
cnpaBo4Hble Benu4iuHbl ans no NOCT 10704-91

HapyxHbin TeopeTtuyeckasa macca 1 M Tpy6, Kr, Npu TONLKNHE CTEHKU, MM
anawverp,
MM
1.0 1,2 14 (1,5) 1,6 1,8 2,0 2,2 2,5 2,8 3,0
10 0,222 0,260 - - - -
10,2 0,227 0,266 - - - - - - - - -
12 0,271 0,320 0,366 0,388 0,410 - - - - - -
13 0,296 0,349 0,401 0,425 0,450 - - - - - -
14 0,321 0,379 0,435 0,462 0,489 - - - - - -
(15) 0,345 0,408 0,470 0,499 0,529 - - - - - -
16 0,370 0,438 0,504 0,536 0,568 - - - - - -
(17) 0,395 0,468 0,539 0,573 0,608 - - - - - -
18 0,419 0,497 0,573 0,610 0,719 0,789 " - - - -
19 0,444 0,527 0,608 0,647 0,687 0,764 0,838 - - - -
20 0,469 0,556 0,642 0,684 0,726 0,808 0,888 - - - -
21,3 0,501 0,595 0,687 0,732 0,777 0,866 0,952 - - - -
22 0,518 0,616 0,711 0,758 0,805 0,897 0,986 - - - -
(23) 0,543 0,645 0,746 0,795 0,844 0,941 1,04 1,13 1,26 - -
24 0,567 0,675 0,780 0,832 0,884 0,985 1,09 1,18 1,33 - -
25 0,592 0,704 0,815 0,869 0,923 1,03 1,13 1,24 1,39 - -
26 0,617 0,734 0,849 0,906 0,963 1,07 1,18 1,29 1,45 - -
27 0,641 0,764 0,884 0,943 1,00 1,12 1,23 1,35 1,51 - -
28 0,666 0,793 0,918 0,980 1,04 1,16 1,28 1,40 1,57 - -
30 0,715 0,852 0,987 1,05 1,12 1,25 1,38 1,51 1,70 - -
32 0,765 0,911 1,06 1,13 1,20 1,34 1,48 1,62 1,82 2,02 -
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Hpuaoxenue 3

Tabnuya 3.1

Mapku ctanen ansa HopmanbHbIX ABYyTaBpoB (Tvna b)

Homepa 1061 — 23b1 — 1461 — 23b1 — 2361 —
npodunen 5062 9061 10064 4561 5062
Mapku ctanu |  C245 C255 C345-3 C345-4 C375-3

Tabnuya 3.2

MapkupoBKka ctaneun ons LWMpOKononoyHble AByTaBpoB (Tuna L)

Homepa 150114 _ 403 | 30w — 40l | 2011 — 70W5 |  20LL1 — 70LL5
npodpunen
Mapkn ctann | C245 n C255 C375-3 C345-1 C345-3 n C345-4

MapkupoBka cTanei gns wBennepos

Tabnuya 3.3

Howmepa 8-40 12-40 14-40
npocunen 81-241 12M1-24T11 1411-24T11
Mapku ctanm C245 C255 C345-3 n C345-4

Kononnsie neyrasps! (tuna K) npokareiBarot u3 cramu C245 u C345-3.
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IHpuaoxenne 4

PacuyeTHble conpoTuBnenus ctanu no NOCT 27772,
CBapHbIX U 6ONTOBbLIX COeaNHEHUN, kH/cm?

Bua npokarta, Tonwm-

Crane H: nucta, Mm Ryn/Run | Ry Rp Rs Rwz Rtp
Jlnct, pacon:2-20 23,5/36 23 35 13,5 16 47,5
C235 21-40 22,5/36 22 35 12,5 16 47,5
Jlnct, 41-40 Jlncr, pa-| 21,5/36 21 35 12 16 47,5
COH:2-20 24,5/37 24 36 14 16,5 48,5
C245 dacoH, 21-30 23,5/37 23 36 13,5 16,5 48,5
C255 Jluct, 11-20 24,5/38 24 37 14 17 50
dacoH, 4-10 25,5/38 25 37 14,5 17 50
C275 Jluct, 11-20 24,5/37 24 36 14 16,5 48,5
dacoH, 21-40Jluct, | 23,5/37 23 36 13,5 16,5 48,5
dacoH:2-10 27,5/38 27 37 15,5 17 50
C285 Jluct, 11-20 26,5/37 26 36 15 16,5 48,5
dacoH, 11-20 27,5/38 27 37 15,5 17 50
Jlnct:4-10 27,5/39 27 38 15,5 17,5 51,5
11-20 26,5/38 26 37 15 17 50
dacoH:4-10 28,8/40 28 39 16 18 52,5
C345 11-20 27,5/39 27 38 15,5 17,5 51,5
Jlnct, pacon:2-10 34,5/49 | 33,5 48 19,5 22 64,5
11-20 32,5/47 | 31,5 46 18 21 62
C375 21-40 30,5/46 30 45 17,5 20,5 60,5
JNnct, dpacon:2-10 37,5/51 | 36,5 50 21 23 67
11-20 35,5/49 | 34,5 48 20 22 64,5
C390 21-40 33,5/48 | 32,5 47 19 21,5 63
C440 Jlnct, 4-30 39/54 38 53 22 24,5 71
Jnct:4-30 44/59 43 57,5 25 26,5 77,5
31-50 41/57 40 55,5 23 25,5 75
Jlnct, 10-36 54/63,5 | 51,5 60,5 30 28,5 83

MpumeyvaHus

1. na ctanm C345 n C375 xapakTepuCTMKM NUCTOBOrO U haCcoOHHOro npokata CoBnaaatoT.
2. N3 cranen C390, C440, C590 dpacoHHbI NpokaT He BbiNycKaeTCs.
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Ipunoxenne 5

MunHManbHbIN KNnacc 6eToHa 35IeMEeHTOB
C NnpeABapuUTeNibHO HaNpPs>XXeHHON apMmaTypou

XapakTepucTuka Hanpsaraemomn apMmatypbl Knacc 6eToHa He Huxe

Apmamypa knaccos:

A600-A800 B20

A1000 B30
ApMamypa Krnaccos:

Bp1200, Bp1300, B30

Bp1400, Bp1600, Bp1600 B20

K1400, K1500, K1600, K1700 B30
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IIpuso:xkenne 6

MpepenbHO fonycTUMas LWUMPUHA PACKPbITUA TPELLUH — acr ult
u3 ycnoBusi obecrneyeHUss COXpaHHOCTU apMaTypbl

[ns anemeHTOoB, K KOTOPbIM HE NpeabABATCA Tpe6OBaHM$| HEeNpPOHNLaeMOCTH,

3Ha4YeHunq acrc,ult NMPUHUMAIOT paBHbIMU:

Mpn apmaType knaccos

Mpv NPoAOIHKMTENBHOM
PacKpbITUM TPELLUMH, MM

I'Ipvl HenpoaoJNKNTESIbHOM
pacKkpbITUKN TpEeLnH, MM

A240-A600 B500

0,3

0,4

A800; A1000
Bp1200-Bp1400
K1400; K1500(K-19)
K1500(K-7)

K1600 guameTtpom 12 mm

0,2

0,3

Bp1500
K1500 (K-7), K1600
anameTpom 6 1 9 mm

0,1

0,2
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IIpuio:xkenne 7

HopmatuBHble conpoTuBneHusa 6etoHa Rb,n n Rbt,n

Bua conpoTtusneHus HopmaTumeHble conpoTtmeneHna 6etoHa Rb,n n Rbt,n n pacueTHble 3Hauve-
HUS1 COMPOTUBINEHNST OETOHA AN1A NpedenbHbIX COCTOSIHWI BTOPOW TPYNMbl
Rb,ser n Rbt,ser, MlNa, npu knacce 6eToHa
Mo MPOYHOCTU Ha cxaTune

B10 | B15 | B20 | B25 | B3O | B35 | B40 | B45 | B50 | B55 | B60

Cxartune oceBoe 75 | 11,0 | 150 | 18,5 | 22,0 | 25,5 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0
(npuameHHas
NPOYHOCTb)
Rb,n n Rb,ser

PacTaxeHune 0,851,110 (135|155 |1,75| 195|210 | 2,25 | 2,45 | 2,60 | 2,75
oceBoe
Rbt,n, Rbt,ser
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Hpuaoxenue 8

PacueTHble conpoTuBnenus 6etoHa Rb u Rbt

PacueTHble conpoTmnBneHna 6eToHa ons npepnenbHbIX COCTOSIHUI I'IepBOIZ rpynnbl

Bua Rb n Rbt, MINa, npn knacce 6eToHa

COMpPOTUBEHMS Nno NPO4YHOCTU Ha CxXaTune
B10 | B15 [ B20 | B25 [ B30 | B35 | B40 | B45 | B50 | B55 | B60

Cxatune

ocesoe 60 | 85 | 11,5 | 145 | 17,0 | 19,5 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0
(npuameHHas
NMpPOYHOCTL), Ry

PacTketve | 56 | 0,75 | 0,90 | 1,05 | 1,15 | 1,30 | 1,40 | 1,50 | 1,60 | 1,70 | 1,80
0CcBoe, Ry

116



IIpuioxenne 9

3HavyeHUs Ha4yanbHOro Moayna ynpyroctu 6etoHa E,

3HayeHMe HayanbHOro MoAyNs YNpyrocTy 6eToHa Npu cxaTu 1 pacTsbkeHun Eb-10°, MMa,
npu knacce 6eToHa No MPOYHOCTU Ha CxaTune

B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5
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Ipuioxenne 10

HopmaTuBHble 3Ha4YeHUsi CONPOTUBIIEHUSI apMaTypbl pacTsXXeHUo Rs,n

HopmatuBHBIC 3HaYCHUST COMTPOTHBIICHUS
o pacTspKEeHNIO Rsn M pacueTHbIE 3HAUEHUS
Apmartypa HomuHaneHbI 1uameTp
CIACCOB APMATYPBL, MM CONPOTHBIICHUS PACTSIKCHHIO
AT IPECACTIBbHBIX COCTOAHUA
BTOpOU rpynibl Rsser, MITa
A240 6-40 240
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-12 500
Bp500 3-5 500
Bp1200 8 1200
Bp1300 7 1300
Bp1400 4,5;6 1400
Bp1500 3 1500
Bp1600 3-5 1600
K1400(K-7) 15 1400
K1500(K-7) 6;9; 12 1500
K1500(K-19) 14 1500
K1600 6;9; 12; 15 1600
K1700 6-9 1700
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PacuyeTHble 3Ha4YeHUA CONPOTUBNEHUA apMaTypbl

Ipuioxenne 11

pacTaxeHuro Rs n cxaTturo Rsc

Apmartypa PacyeTHble 3Ha4YeHna Apmatypa | PacyeTHble 3Ha4YeHNa ConpoTUBIIEHUS
Krnaccos COMpOTUBMEHUS apMaTypbl Knaccos | apmartypbl And npeaenbHbIX COCTOSAHWUIA
Ons npeaenbHbIX COCTOSHUN nepson rpynnel, MlMa
nepson rpynnel, MlMa

pPacTsPKEHNIO cxaTtuio pPacTsHKEHNIO cxKatuio
Rs Rsc Rs Rsc
A240 210 215 Bp1300 1130 500
A400 350 350 Bp1400 1215 500
A500 435 435 Bp1500 1300 500
A600 520 470 Bp1600 1390 500
A800 695 500 K1400 1170 500
A1000 830 500 K1500 1250 500
B500 435 415 K1600 1390 500
Bp500 415 390 K1700 1475 500

Bp1200 1000 500

Ilpumeuanue. 3nadenus Rs B ckoOKax MCIOJIB3YIOT TOJIBKO MPH pacdeTe Ha KPaTKOBPEMEH-
HOE JICHCTBUE HATPY3KH.
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Ipuioxenue 12

PacuyeTHble conpoTUBNEeHNA nonepeyHon apMmatypbl Rsw

Kiacc apmatypsl A240 A400 A500 B500

PacueTHOe conmpoTHBIIEHHE MTOTIEPEYHON 170 280 300 300
apmatypsl Rsw, MI1a
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Ipuioxenne 13

3HavyeHuss MoaynA ynpyroctu apmartypbl Es

Knacc apmatypsbl 3HaueHust moayns ynpyroctu Es, MlNa
ApmaTtypa BCex KnaccoB KpOMe KaHaTHOM 200000
KanaTtHas knacco K1400; K1500; K1600; K1700 195000
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Hpunoxenne 14

PacuyeTHble nnowaam nonepeyHbIX Ce4EeHUM U Macca apmaTypbl, COPTaMEHT ropsiyekaTtaHoM CTEPXKHEBOW apMmaTypbl
nepuoaunyeckoro npodunsa, 06bLIKHOBEHHOW U BLICOKONPOYHOW apMaTypHOWU NOBOJNOKMU

o 2 CopraMeHT ropsiuekaTaHoOU CTepK-
PaC'IeTHLIe omanaun nmonepeyYHbIX CCUCHNUU, CM . o
Tna- Iy —~ Tna- HEBOW apMaTypsl nepuoanyeckoro | CopraMeHT apMaTypHOU MPOBOJIOKH
verp, Macca Merp, npoduIis U3 cTany Kiacca

<l KI/M M - ol ol o o o | 2| g 8| 8| 8| 8
1 2 3 4 5 6 7 8 9 10 I s 2| €| €| S 2| 2| & 2 T 2| =
< < < < < = o 2 & & & &
3 0.07| 0.14| 0.21| 0.28| 0.36 | 0.43| 0.50| 0.57| 0.64 | 0.71 | 0.052 3 - - -] -1 - - | X X| -] -] -] X| X
4 |0.121| 0.25| 0.38| 0.50| 0.63| 0.76 | 0.88| 1.01| 1.13 | 1.26 | 0.092 4 - = -] =1 = - | X X| =] =] x| =| X
5 |0.196/ 0.39| 059 | 0.78| 0.98| 1.18 | 1.37| 1.57| 1.76 | 1.96 | 0.144 5 - - - | X X| =] -] x| =X
6 |0.286| 0.57| 0.85| 1.13| 1.42| 1.70| 1.98| 2.26| 2.55 | 2.83 | 0.222 6 X| X | X| -] - - X| -] =] -] x| = -
7 |0.383| 0.77| 1.16| 1.54| 1.93| 2.31| 2.69| 3.08| 3.47 | 3.85 | 0.302 7 - = -] =1 = - X| =] = X| =] ==

8 |0.505/ 1.01| 1.51| 2.01| 2.52| 3,02 | 3.52| 4,02| 453 | 5.03 | 0.395 8 X| X | X| -] - - | X| - x| -] -] -

9 |0.633 1.27| 1.91| 254 | 3.18| 3.82| 445| 5.09| 572 | 6.36 | 0.499 9 - - - X| -1 =1 -1-1 -
10 |0.786| 1.57 | 2.36| 3.14| 3.93| 471 | 550 | 6.28| 7.07 | 7.85 | 0.617 | 10 X| X | X| X| X| X | X| =|-|-|-]-1]-
12 |1.131| 2.26| 3.39| 452| 5.66| 6.79| 7.92| 9.05| 10.18 | 11.31 | 0.888 | 12 X| X| X| X| X| X | X|=|=|-=-1]-=-|-] -
14 |1.539| 3.08 | 4.62| 6.16| 7.70| 9.23| 10.7 | 12.31| 13.85| 1539 | 1.208 | 14 X| X | X| X| X| X I R e
16 |2.011| 4.02 | 6.03 | 8.04 | 10.06| 12.07(14.087 16.09| 18.10 | 20.11 | 1.578 | 16 X| X| X| X| X| X | =|=|=|-=-1-=|-]-
18 | 2.54| 5.09 | 7.64 | 10.18| 12.73| 15.27| 17.82| 20.36| 22.91 | 25.45 | 1.998 | 18 X| X | X| X| X| X | -] -|-|-|-]-1]-
20 (3.1424 6.28 | 9.43|12.57| 15.71| 18.85| 21.9| 25.14| 28.28 | 31.42 | 2.466 | 20 X| X| X| X| X| X | =|=|=|-=-1-=|-]-
22 |3.801| 7.60| 11.4| 15.2|19.01| 22.81| 26.69| 30.41| 34.21 | 38.01 | 2.984 | 22 X| X| X| X| X| X | =|=|=|-=-1-=|-]-
25 | 4.90| 9.82(14.73019.640 24.5| 29.4 | 34.31| 39.27| 44.18 | 49.09 | 3.853 | 25 X| X | X| X| X| X | =] -|-|-|-1]-1]-
28 |6.159| 12.32| 18.4 | 24.6 | 30.75|36.955 43.16| 49.26| 55.42 | 61.58 | 4.834 | 28 X| X| X| X| X| X | =|=|=|-=-1-=|-]-
32 | 8.048| 16.08| 24.17| 32.13|40.219 48.25| 56.21| 64.34| 72.38 | 80.42 | 6.313 | 32 X| X| X| X| X| X | =|=|=|-=-1-=|-]-
36 [10.184 20,3 | 30.53| 40.77| 50.9 | 61.0 | 71.29| 81.44| 91.62 | 101.8 | 7.990 | 36 X| X| X| X -l = =1 =|=]-=-1]-
40 | 12.56|25.12637.68450.24462.80(75.36887.926100.40 113.04|125.60  9.870 | 40 X| X| X | X| - -l == =] =]=1]=1-
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