ITomomp no padote ¢ nporpammoii «GIPRO — Pacuyer cBaliHbIX KYCTOB H POCTBEPKOB»
Conep:xanue

1) Oo6uiee onmcanue

2) Pacuer cBallHOrO KYCTa U POCTBEPKa

3) ApmupoBaHHE POCTBEpKA

4) BepxHee MEHIO MPOrPaMMbI

5) Pacuer HECKOJIBKHMX POCTBEPKOB

6) Hasnauenue Tumna cBau (croiika wian Bucsidas). Kimacc 6eToHa cBau

7) KoahduimeHTs! UCII0Ib30BaHMsI U PE3YJILTAThl PACUETa [0 OCAIKE

8) Pacuer ocaiku

9) Pabota co CKBaXMHAMHM

10) Pacuer Hecyiieii ciocoOHOCTH CBail 10 TPYHTY U YCTORYMBOCTH OCHOBAHHUS
11) Cxema pacroioKeHHs POCTBEPKOB

12) OrpaHudeHus peaan3aliuy IpOrpaMmbl

13) Pacuer apmupoBaHus CBau

14) DKCHOPT HArPY30K B ABTOKAJ

15) Harpy3ku Ha YCTYIIbI POCTBEPKA (_OT MOJIE3HBIX IMOJOCOBBIX HAPY30K HA MIOBEPXHOCTH,

BKJIIOYas paBHOMEPHO pacnpeiefieHHbIe, OT PeakInii QyHIaMEHTHBIX 0alloK, Beca CTeH
U 1pouee)

16) [MomaroBast HHCTPYKIMS 110 paboTe B IpOrpaMme

17) 3arpy3ka JiaHHBIX 110 reooruu u3 ¢aitna

18) BbIBOI CXEMBI B aBTOKA]I

19) HazHauenue hakTHYECKUX MApOK U PACcX0Jl MaTePHAIOB

20) Pa6ora B DWG-KoHcTpyKTOpE

21) Pacuer HecyIieit crmocOOHOCTH CBaM 10 Pe3yIbTaTaM 30HIUPOBAHHUS




1. OO1uee onucanme

[IporpaMMa BBINOJIHSIET pacdeThbl POCTBEPKOB I0J KOJOHHBI, MOANOPHBIX CTEH Ha CBallHOM
OCHOBaHUU M JIECHTOYHBIX pocTBepKOB (Tpedyercs nporpamma GIPRO-XBK).

[Iporpamma mo3BONsIET paboTaTh C NPOM3BOJIBHO PACCTABICHHBIMH CBassMH B KYCTE,
PENAKTUPOBATh IPUBSI3KUA CBal, UX KOJUYECTBO U T.JA. [Ipy aBTOMaTH4EeCKOM pEKHUME 110 3aJaHHBIM
KPUTEPHSIM Iporpamma moAOupaeT CBalHbIM KyCT 1OJ] 3aJaHHbIe HAarpy3ku. PocTBepk mpoBepsieTcs
Ha [POJABIMBAaHUE, IIONECPEYHbIC CHJIBI, MOMEHTBHI, AHKEPOBKY apMarypbl B IOJOIIBE C
MOCTIETYIOIUM PAacueTOM apMHPOBaHUS C MPOBEPKOW MO TpemuHooOpa3oBaHuio. [1o1K0IOHHUK
pPOCTBEpKA NPOBEPSAETCS Ha MECTHOE C)KaTHE. BBIMOIHAETCS pacdeT OcalKy U KpPEHa POCTBEPKA C
Y4ETOM BIIMSHUS COCEIHUX POCTBEPKOB. B mporpamme npeaycMOTpeH aBTOMAaTHUECKUH pacder
Hecylllel CoCOOHOCTH CBau MO I'PYHTY, 110 pe3yJbTaTaM 30HANPOBAHUS U IIPOBEPKa YCTOHYNBOCTH
IPYHTOBOI'O OCHOBaHMSI BOKpyr cBau. Ilporpamma Takke aBTOMAaTHMYECKH BBIUMCIISIET
OTPULIATENIHYIO CHIIy TPEHUS PyHTa IO CBae Ui Pa3jIM4YHbIX YCIOBHUH pabOThl CBaW B I'PYHTE.
[IporpaMMa Takke MO3BOJIIET BBIBOAMTH B aBTOKAJ B BHJIE YEPTEKEH CXEMY pacHoJIOKEHUs
POCTBEPKOB, CBAalHBIX KYCTOB M pa3pe3bl 10 CXEME, MAPKH POCTBEPKOB U CBAMHBIX KYCTOB, a TAKXKE
3D Mopnmenb cxembl pPACHOJOXKEHHS POCTBEPKOB W KycTOB. lIporpamMma BBIMONHSET pacder
CTOMMOCTH CTPOUTEILCTBA CBAITHOTO ()yHAAMEHTA.
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2. Pacyert cBailiHOro KycTa M pOCTBepKa

y

=== - penaKTOp MCXOIHBIX JAHHBIX I8 HAYMHAIOIIMX MOJIb30BaTesel. B okHe pemakTopa
pOAyOIMPOBaHBl B Pa3BEPHYTOM BHUJIE BCE OCHOBHBIE UCXOIHBIE JAHHBIE U KOMAH/Ibl, KOTOPHIE
TIPE/ICTABJICHBI B OCHOBHOM OKHE ITPOTPAMMBI B KPATKOM BHJIE.

CEBafHbIN KYCT - pOCTEEPK (CXema)

- .
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I'paduueckoe oroOpaskeHHe pe3ynbTaToB pacueta. [IlyHKTUPHON THHKEH MOKa3aHa TpaHnuLa
npoaaBiauBaHus. ToHKas 3eseHas TMHUS 0TOOpakaeT YUUTHIBAETCS CBasl B pacyeTe Ha MONEPEeYHYIO
CHUJTY IIpU IMPOBCPKE TUTATHOM YaCTH, HAIIpUMEP TPEYTOJbHUK CJICBA OT CBAU IMOKA3bIBCT, YTO CBaA
YUUTBIBAETCA TP IPOBEPKE HA MONEPEYHYIO CHILY BbLIETA INIMTHOW 4acTU cipaBa . bykBeHHas
MHJIEKCAlUs YIJIOBBIX CBAM VISl IPOBEPKH HA MPOJaBIMBaHue. JKenThiil NpAMOYTOJIbHUK -
IIOAKOJIOHHUK POCTBEpKA. EC/IM MOJKOJIOHHMKA HET, TO HY’KHO 33J1aTh pa3Mep OIOPHOM IUIUTHI
METAJUIMYECKON KOJIOHHBI, CEYEHNE MOHOJINTHON KOJIOHHBI U T.1., T.€. CEYEHUE JIIEMEHTA,
NEepeaolero Harpy3Ky Ha INIMTHYIO YacTh pocTBepka. JIMHUA, coeAnHsIoNIas cBau (CM. PUCYHOK
HI/DKG) IMMOKa3bIBACT CBaMl, PACCTOAHNEC MCKAY KOTOPBIMHU MCHBIIIC HOPMATUBHOTI'O.

o
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boxee sApKas JIMHUA ITOKAa3bIBACT CAMOC KOPOTKOC PACCTOSIHUC.

KonoHka | Ryct X-%




Kk MBIIIKO#M MO pUCYHKY MOKa3bIBaeT Ta0IMIly ¢ KoopauHaTaMmu cBaidl. Ecnu Tabnuna mycras, To
HE00XOAMMO €€ 3aI0JHUTh 3HAUE€HUSIMH, Ha’KaB Ha KHOIIKY:

i.n_leﬂr

XY

Bb1 MOkeTe MEHSATh KOOPMHATHI JTF000M CBau (JBOWHON KUK 110 H3MEHIEMOMY 3HAUCHHIO), TEM
CaMbIM IlepeMelIaTh UX. Bel MoxeTe cpasy nepeBUHYTh BECh Psijl (TOPU30HTAIBHBIN UITH
BEPTUKAIbHBIN) cBail. [lJi1 3TOro NCIOJIb3YHTE KIMK IPAaBOM KHOIKHU MBIIIM Ha KOOPAUHATE CBaH,
IIpUHAICKANIEH pAy U 3afaiTe cMelleHne. Takke MOXKHO UCKIII0YaTh CBaX U3 KyCTa, JUIsl 3TOrO
BMECTO IIU(PPOBOTO 3HAUECHUS KOOPMHATHI HYKHO BBECTH 3HAK «-«, /Ul BO3BpaTa CBau B KyCT
BBeJUTE «+». Eciin y Bac cBaliHbIN KyCT MHAUBUIYaAJIbHBIN, TOMYCTUM IO (PaKTUYECKOH ChEMKE, TO
CHauaja Hy>KHO 3aJaTh CTaHJApTHBIN (CUMMETPUYHBIN) KYCT U IIOTOM €r0 OTPEAaKTUPOBATh,
MEHS1 KOOpJAUHATBHI.

Buumanmne! Ucnonb3oBanue TadJMIbI ¢ KOOPANHATAMM CBail I0IyCKAeTCS TOJbKO IS
peaaKTHPOBAHUS PACIIOJIOKEHUS CBAH B KycTe, IPU 3TOM CTAHOBATCS JIOCTYNHBIMH
AyOaupyomme KOMaHabl ¢ npedukcom B koHue XY. Eciiu perakrupoBanue aBTOMATHYECKHU
MOCTPOEHHOI0 MPOrPaMMOii CHMMETPUYHOI0 KyCcTa He TpedyeTcsl, TO He HY’KHO
M0JIb30BaThCsl TA0IMIIEH, COOTBETCTBEHHO OHA He I0JI’KHA 0TOOPAXKATHLCSH B OKHE
NPorpamMmbl.

KonoHKs

Ilepexntouarens CABUKKH BEPTUKAITIBHOTO WJIM TOPU3OHTAIBHOIO Psifia CBaid
ByoT X-Y

HOCTpOI/ITI) KYCT 110 U3SMCHCHHBIM KOOpAWHATAM

et Kon-eo ceai: |2
Pocteepk X (M): .8 Yim):| .8

= OTH. OTM. BEpXA pOCTEEPEA (M)
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S = Max OOTVCTHMOE (33CCTOAHHE

IMoafop xyera (asT) MeXTY CBaAME (M): |4p

Kou-Bo cBaii — ecit BBl XOTUTE IPOBEPUTH KOHKPETHBIN KYCT (POCTBEPK) U BaM U3BECTHO
KOJIMYECTBO CBal, TO yKa)XuTe uX. ECIu BBl XOTUTE MO100paTh CBaHBIN KYCT, TO HEOOXOIUMO
ykazaTb MAX forycTuMoe KoJI-Bo cBail B KycTe. 9T0o MoxkeT ObITh uncio 10, unu 20, nim 30 u tak
nanee, BCe 3aBUCUT OT Harpy3ok. Yem OoJbliiee 3HaUYE€HUE BBl 3a/1a7JUTE, TEM OO0JIbIIE BEPOSTHOCTD,
YTO KyCT OyJIeT YCIeNIHO NoA00paH, HO TEM JIOJIbIIE TI0 BpeMeHH OyeT mporece noadopa. Ber
Taioke Moxkete 3a1ath MIN gomyctuMoe komn-Bo cBait mpu noaodope, Hanpumep : 30/10, rae 30 —
MAX nomyctumoe, a 10 — MIN gonyctumoe, T.e. mpu noadope KycT co CBasiMH B KOJIMYECTBE
Menee 10 mTyk u 6onee 30 MTYK paccMaTpuBaThCs HE OyET.

PoctBepk X (PocTBepk Y) — pasMep cTOPOHBI pOocTBepKa. Eciv BB XOTUTE MPOBEPHUTH
KOHKPETHBIN KYCT (POCTBEPK) M BaM U3BECTHHI pa3Mephl CTOPOH, TO YKaXHUTE UX. ECITU BBI XOTUTE
nmoAao0paTh CBalHBIN KYCT (POCTBEPK), TO HEOOX0AMMO yKa3aTh MAX J0IMyCTUMBIE pa3Mephl
cTOpoH (kak MUHEMYM Ha 300MM OoJble pa3Mepa MOAKOJIOHHUKA B OJTHY M3 CTOPOH). DTO MOXKET
OBITH JTF000E YHCITO0, 3a TPEIETIbl KOTOPOTO MPOrpaMMa BBIXOAWTH HE OyaeT mpu moadope. Yem
Oosbliiee 3HaYCHUE BBI 3373 IUTe, TEM OOJIbIIE BEPOSITHOCTD, YTO KYCT (POCTBEPK) OYIET yCIEIIHO



mooOpaH, HO TEM JIOJIBIIE 110 BPEMEHU OYJET mpoiece moadopa. Bel MokeTe TakkKe OrpaHUIHUTh
MUHHMAJIbHOE 3HAYEHHE CTOPOHBI, HAPUMEp, yKa3aB 3HaueHue 6/3 B TekcToBOM Mose «PocTBepk
X», BBI 337]a€T€ MPOrpaMMe MO00paTh POCTBEPK C pa3MepOM CTOPOHBI X HE MEHee 3 METPOB U He
OoJiee 6 METPOB.

OTH. 0TM. Bepxa pocTBepKa — OTHOCUTENIbHAs OTMETKa Bepxa pocTBepka. Mcrnonbiyercs npu
paboTe C reoJOrHuecKUMH CKBaKUHAMU, pacdeTe OCaJlKi, KpeHa M HeCyIIel ciocoOHOCTH CBau MO

TPYHTY.

Kos1-Bo psifoB — eciiu Bbl XOTUTE MPOBEPUTH KOHKPETHBIN KYCT (POCTBEPK) U BaM U3BECTHO
KOJIMYECTBO PSI0B, TO YKaXuTe ero. Eciu Bbl X0THUTE MOA00paTh CBalfHBIN KYCT, TO HEOOXOAUMO
ykazaTth MAX nomycTuMoe KOJI-BO PSJIOB CBaid B KycTe. DTO MOXKeT ObITh yrciio 10, wiu 20, wim
30 u Tak nanee, Bce 3aBUCUT OT Harpy3ok. Uem Oouibliiee 3HAUCHUE BbI 3313 TUTE, TEM OOJIbIIEe
BEPOATHOCTbH, YTO KYCT OyJIeT yCIEeUIHO M0100paH, HO TeM JIOJIbLIE 110 BPEMEHU OYyJeT mpoiiecc
noadopa.

Cropona (d) — pasmep cTOpOHBI KBaIpaTHOM CBAW WM JUaMeTp OypoBOii
Xk (Yk) — paccrosinue oT Kpasi HOJIOIIBBI POCTBEPKA J0 OCH KpaiiHel cBau B0k cTOpoHbI X(Y)

Max paccTosiHue MexAy CBasIMHU - 33]1aTh MAKCUMAJIBHO JIOITYCTUMOE PACCTOSTHUE MEXTY
cBasiMu. J[71s1 uero »To Hy>kHO? MHOT1a IpU HEOOJBIINUX HArpy3Kax OOJBIION HeCcyIIe
CIIOCOOHOCTH CBaM M KOHCTPYKTHUBHO OOJIBIIIOM POCTBEPKE MPOTrpamMMa, BBITIOJIHSSI pacyer,
CTPEMUTCS 3aJ0KUTh KaK MOKHO MEHbIIIee KOJI-BO CBail, IOATOMY B KyCTe, HAIIPUMEP, MOTYT OBITh
BCEro 4 CBaM C PaCCTOSIHUSIMU MEXKIYy HUMH 2 WM 3 METpa U Tak Jajiee B 3aBUCUMOCTH OT
pa3MepoB pocTBepKa. Bbl MOkeTe MPUHYAUTENFHO YMEHBIIUTD 3TO PACCTOSTHUE, 3a/1aBast 3HAUCHUE
B 9TOM TE€KCTOBOM I10JIE

o |'r.u H
XN
3anoIHUTh Ta6n1/1uy C KOOpAWHaTaMu CcBall 3HAUECHUSIMU. Ta6n1/1ua 3aIIOJIHACTCA COTJIaCHO

KJIaCCUUECKOU pa30MBKHU cBail (0OOBIYHON WUJTK IIaXMaTHOM ). ECiii BBl BHOCHIIM MU3MEHEHUS B
KOOpPJUHATHI, T.€. IEPEABUTAIHN HX, TO OHU OYIyT MOTEPSHBI

HapI/ICOBaTB KYCT. Ecnu B monsgx HCXOOHBIX JaHHBIX BBEICHBI 3HAYCHMS IJII no;[6opa, TO
HapuCOBAaThb HUYCTO HE IMMOJYUYUTCA, HY>)KHO CHadalia CACIaTh HO}I60p. Ecnu B moisix 3aaH0 9YETKO
KOJHUYECTBO CBall U p4aAaoB, TO 6yz[eT MMPOpHUCOBAH KYCT C POCTBCPKOM

Nogdop
KYCTa

[Tonob6paTk cBaitHbIN KYCT, IPU 3TOM IMapaMeTphl MOA00Pa MOJIb30BATEIEM HAMIPSAMYIO 33/1al0TCS B
TCKCTOBBIX ITOJIAX :
Kou-Bo cBaii, PoctBepk X (PoctBepk Y), Kosi-Bo psiios.

Mogdop
KycTa [aBT.)

[TogoOpaTh CBaliHBIN KYCT, PU 3TOM MapaMeTPhl MO00pa MPOTrpaMMOil OEpyTCsl U3 BEPXHETO
MeHIo nporpaMMsl Iloadop kycra.



TN IN KOHTPOJIb MUHUMAIILHO JOMYCTUMOTO 3HAYEHUS PACCTOSIHHS OT Kpasi CBau JI0 Kpast
pocCTBepKa:

- s 3a0uBHEBIX He MeHee 0.2d+100MM

- 151 0ypoHaOUBHBIX HE MeHee 200MM

ITpu pacuere 3HaUEHMs pacCTOSIHUA OT Kpasi CBau /10 Kpasi POCTBEPKA HE YUUTBIBAIOTCS
M3MEHEHHbIE KOOPAMHATHI CBail B Ta0JIMIIe KOOPAWHAT CBai.

3HavyeHus NpuHATH Ha ocHoBanuu TpedboBanmii [IOCOBU S [10 ITPOEKTUPOBAHNIO
YKEJIE30BETOHHBIX POCTBEPKOB CBAMHbBIX ®YHIAMEHTOB I10 KOJIOHHbI
3JIAHUI 1 COOPYKEHUMH (x CHuII 2.03.01-84) m.4.2 u CIT 50-102-2003
[MTPOEKTUPOBAHUE 1 YCTPOMCTBO CBAWHBIX ®YHIAMEHTOB n.8.3.

CBaifHbIi KyCT MOAOMPACTCS 110 OJTHOMY U3 TPEX KPUTEPHUEB:
1) HaumeHbIIU pacxoj 6eToHa
2) HaWMEHbINas TUIONIAJb POCTBEPKa

3) HaumMeHbINasi CTOMMOCTh CBAWHOTO (yHIaMEeHTa

Br160p Hy)XHOTO BapraHTa BBITIONHSAETCS B BEpXHEM MeHI0 nporpammsl [logdop kycra.

- OKHO BBIOOpa THIIa POCTBEPKA

J1J1s TOATIOPHOI CTEHBI UJTU JIGHTOYHOTO POCTBEpPKa Mo X pazMep CTOPOHBI X SABJISETCS JUIMHOH, a

Y mupuHON U HA000POT AJIsE MOAMOPHOM CTEHBI WM JIGHTOYHOTO POCTBEpKA MO Y pa3Mep CTOPOHBI
Y sBnsiercs JuinHoM, a X mumpuHoil. [Ipu nogdope Kycra MeHSETCs TOJIBKO pa3Mep Mo mupuHe. s

JICHTOYHOTO POCTBEPKA C CEUYCHHEM B BHJIC TaBpa HEOOXOIMMO 3aJaTh BBICOTY CTEHKH TaBpa hor u
TOMIUHY cTeHKH Y win X. {715 JGHTOYHOTo poCcTBEpKa C MPSIMOYTOJILHOHM hopMoii ceueHust
3aj1aliTe 3HaYeHHE NOT paBHBIM HYJIIO.

s nenmounvix pocmeepkos Ha2py3Ka HA pOCMEEPK PABHOMEPHO PACNPeOeNsem s MeXHCOy C8ASIMU,

He3asUCUMO Om mo20 Kakou OIUHbl 3a0aH POCMEEPK U KAK PACHOJIONCEHbL C8AU 8 KOHYE 3A0AHHOU
JIeHmMbl, HO KOIUYeCmE0 C8aU U UX PACNOIONCEHUE YUUMbIBAeM s NPpU pacieme pocmeepKa no
mamepuany Kak MHO2onponemuou baniku npu sxkcnopme 6 npocpammy GIPRO-KBK.

Hmax | ceicm Kdg.ga,  Nminl ceicw Kdgago

N(T): | 1 | £
Mx(Tm): | 1 | £
My(Tm): l— |17 | [

Tx (1) [1 | |1
T 0 | i
KomBunauwm | Bee ~| hpochihes (m):|
NposepuTs RIGNIM: |
— RIQINIM(eq.): |
me;}g:n?.]}ré: 230 Nones (Tiw2): |1_

' MoACUYET CPpCAHCB3BCIICHHOT'O 3HAUYCHUA I'PYHTA 3aChIIIKU

Harpysku Ha pocTBepk 3amarorcs komounausamu (PCY) -  KomBuraumn | I[Tpu noxbope cBaiHOro
KyCTa IporpaMMa aBTOMAaTHYECKU BBIOMPAET U3 3a1aHHBIX KOMOMHALMI HAMXy/ILINE BAPUAHTHI,



IIpU KOTOPBIX Ha yrioBble cBau JeiicTBytoT MAX nprwxum 1 MIN npmwxum (oTpsiB cBan). Eciiu
BBIOPAHHOW COYETAHHE SIBISAETCS OCOOBIM (CEMCMMKA), TO BKITIOYAETCS (hIaXKOK CeHCM.

- 3HAYOK 03HAYAET, YTO pacueT BHIIIOJIHEH 0€3 ydeTa MOJIe3HOH Harpy3KH.

@ - 3HAYOK 03HAYAET, YTO B PE3YJIbTATE 1MO00Pa CBAWHOIO KYCTa OMPE/CICHbBI HAaUX yIIIHE
koMmOuHanmu Ha Nmax u Nmin.

- 3HaYOK 03HAYAET, YTO B pe3yjIbTaTe Moadopa CBAiHOTO KyCcTa HE ONpeAeTICHbl HAUX yAIIINe
KOMOMHAIMH IO HAarpy3KaMm Ha cBau (Tiporecc noadopa Tubo mpepBaH MOIb30BaTelsl Ha HAaYaIbHON
cTaauu nojxbopa, UM He Moao0paH cBaiiHblil KycT). Eciiu cBaiiHblil KycT mporpamMma He cMorJia
1mo100paTh B TEKCTOBBIX MOJISIX HATPY30K OyeT oToOpaxkeHa KOMOWHAIHS, TIO KOTOPO# HE yAanoch
no1o0paTh CBaHBIN KycT. Takke 3HAUOK CTAHOBUTCS aKTUBHBIM, KOT/Ia TI0JIb30BaTENIb MEHSIET
Harpy3KH, WIX HE BBITOIHSI OA00p CBAHOTO KyCTa.

K¢.n.4. — koapdunmenT mrenpHoi yacTu (YIUThIBaeTCs MIPH pacyeTe Ha TPEIMHO00pa30BaHuUE)

|-E, - ciucok kombunarwmii (PCY), 3agannbix monb3oBaTeneM. [ pacdyera TOIBKO 1O OJTHON
KOMOMHAIMM BbIOEpUTE €€ U3 CIIHUCKA.

Kon-8o koMBuHaLmi :- Ok | pw 3arpysEe Harpysok sHadedne N . ﬂ | ﬂxl m

YMHO#ATE Ha (-1)

[¥ B nocneghion komMOBMHALNI BENDYEHE! TONLKD NOCTOAHHLIE HATDYSKM 7 |

¥MHO®WTE BCE HAMPYSEN HA 230aHHbIR KO3 hgWUHEHT I [~ Kgu=10

OononNHKUTENLHLIE HAMPYIKH

[OononHWTENEHOE 3HAYEHWE OTPULETENEHON CUNbl TPEHUA TPYHTA Ha cBaw Pnd (T): _




7+ GIPRO - Pocteepk - llognophas ctena (Harpysku Ha 1 m.n.)

LononHuTensHo  CelcMrka

— HexogHble AaHHbE (METPBI W TOHHBbI) — KoathepumMeHTI ANUTENBHON YacTH
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Harpyskn sepransto v ZagafiTe 3HAYSHUA KOIHHUUNEHTOR ANUTENEHO
YACTH NO KSXA0A HArpyake. MCnonb3yeTca npu
- paACcYETE HA TPEWNHOOGpa30EaHHE,
l:l - NapamMeTp 234aeTCcA B CCHOBHOM OKHE PacuyeT cxembl | Lxema | Otuer [

Kon-go koMEuHaumi :- Ok | Mt SEIMYSKE HAMDYSOK SHEHEHME N — * *K
YRHOHATE Ha [-1]

[¥ B nocnegHiom KOMOHHALMI BENIDYEHE TONLKD NOCTOAHHLIE HATPY3KH 2

YMHO#NTE BCE HA KW H3 30aHHBIN KoShBHLHEHT K.gu=1.0
L Lme I I Ka OononHWTENBHEIE HATPYIKA

OononHUTENBHOE SHEYEHNE OTPHLAETENEHOW CHNbl TDEHUA rPYHTA Ha ceat Pnd (T) _

Harpy3ku MOXHO peakTHpOBaTh — IBOMHON KUK WK Haxatue Enter. B kononke CelicMuka
YKaXXUTe KOJMYECTBO 0aIoB, B Cllydae, €clii 3aJJaHHasi Harpy3Ka siBJsieTcst 0COO0M.

™ Kauslo IIPU BKITIOYEHHOW HACTPOUKE JOMOJHUTEIBHO 3arpamuBaeTcs KodpPpuurueHT
JUTMTENIHON YacTH Harpy3ku. Eciu k./1.4. He 3a/1aH, TO IPUHUMAETCS IPOTrpaMMON PaBHBIM
eIUHHIIE.

-— - NEPCKIOYATCIIb CAUHUL] U3MCPCHUA. HCpCKJIIO‘-IaTeJ'II/I IIO3BOJIAIOT 3a1aBaTh
Harpys3kKu B pa3JIMYHbIX CAUHULIAX U3MCPCHUS.

[¥ B nocnegHiom koMEMHALNKG BENNYSHEl TONBKD NOCTOAHHLIE HATPYSER  _ JUIsl IPOBEPKH YCTOHYMBOCTH,
OKpY’KalOIIero cBaro, He0OXOAMMO 3a/1aTh MOCIIEAHEH KOMOMHALIMEH TOCTOSIHHBIE HATPYy3KH JUIS

aBTOMAaTHYECKOI'0 BEIUMCIECHUS 3HaUueHn Mc u Mt.

YMHOXHTE SCE HaTpYSKH Ha SaanKbl KoSOBUMENRT | _ KOPPEKTUPOBKA 33/IaHHBIX HATPY30K.




OononHWTENEHEIE HAMPY3KK

- BBOJ JOIMOJTHUTCIIbHBIX HAarpy3okK.

K
J - 3arpy3Ka Hauxyamux komOuHamui u3 mporpammbl GIPRO — komOuHaTOp HArpy3ox,
o3BosIsiroNIel 0Toopath n3 PCY Hauxyamme KOMOWHALIMY JJIs pacyeTa.

e ‘ - 3arpy3Ka KOMOWHAIIMI Harpy30K U3 TEKCTOBOTO (aiia.
Hanpumep, MmoskHO mosryunB komOuHarmu Harpy3ok (PCY) 8 SCADe skcmopTrpoBath ux B EXcel,

00paboTaTh TaKUM 00pa30M, YTOOBI ITOCIEI0BATEILHOCTh HArPY30K COBIAJala ¢ TaOIHIICH
N, Mx, My, Tx, Ty.

Ecnu 3agano 3uavenue Pnd, To oHO aBTOMaTHYECKH 100aBIsIeTCs K moaydeHHOi MAX
BEPTUKAJIBHOW Harpy3Ke Ha CBalo.

Do) d 2 - ¢ ¥ Microsoft Excel - = X
i
—/ MeHwo | rﬂEBHcl Bcrasxl Pa?.ME'rI Dopmy | ,ﬂ,EHHbI PeLeH: | Bug [ Ha,a,cr;l 0

—

Bce~ @aiin~ [Mpaska~ Bwa~ Beoraska~™ @opwmat~  Cepeuc ™ Jat

NEEdRARE AR (YE (& 2@B-F9-,

Calibri -l - K E U EEER-S osuwi -|E
MaHen WHCTPYME
| EL - fel o
B Knnral.bd - = X
A B C D E F
1 100 15 0 3| U'.I
2 20 3 5 4 ]
3
a
3
]
M4 » M| Knuural - Nncr2 - Nucr3 1l [ .2
loToEOD UE 5] 100% 5;3—43;(— ;)gy

Janee coxpanute ¢aiin u3 Excel kak TekcToBblil ¢ pa3aenutensmu Tadyssiinuu (MeHro daitn —
COXPaHUTb KaK) WK CKOMUpYyiiTe uepe3 Oydep oOMeHa copepkuMoe TabauIbl U BCTAaBbTE B

CO3JIaHHBIN TeKCTOBBIN (aiia. B EXCel momkHbI ObITH OTKITIOYEHO BBIACICHHE TPAHHMIL TUEEK
JIn0o BBI MOXKETE CAMOCTOSITETILHO B JIFOOOM TEKCTOBOM peakTope co3aarth ¢aitn. daiinbl He
JIOJKHBI COJIEpKaTh OYKBEHHBIX 0003HaYeHH, TOJIBKO IUGPHI (Harpy3ku). Lludpsl B TekcTOBOM

(aiiie MOTYT Takke OBITh pa3AeNeHbl 3anaThIMU. [IpoOHast yacTh YuCia JOJKHA OBITH OT/IEJICHA
TOYKOM.

Pa3nuyHble BapaHThl TEKCTOBBIX (HaIIoB :

I Kuwral.txt - bnokuor |Z| |E|E|

Dain Tpaeka ®@opmaT Bug Cnpaeka

100 15 4] 3 a
20 3 5 4 a

Ctp 3, cTnf




P KuwraZ.txt - Broksot

dain Mpaeka ®opmaT Buo Cnpaeka

100,15,0,3,0
20,3,5,4,0

I Ctp 3, cTnt

Mpu 2arpysee HarpyaoK

3HayeHue N yMmHo#aTE Ha (-1) o o o
- IIpH1 3arpy3Ke€ JaHHBIX U3 (banna IIpU BKIIFOYECHHON HACTPOUKE BCC

3naueHus N OyayT ymHO)katbes Ha (-1).

Ceiichka | - IPOCTaHOBKA Cpa3y BO BCE CTPOKH TAOIHUIIBI 33JaHHOTO KOJIMYEeCTBa OalIoB.

- KOITUPOBaHHUE TAOIUITEI B Oydep oOMeHa.

MAX konuuecTBo 3anioMUHaeMbIx koMOuHanui — 20. Tem He MeHee Bbl MOXKETe 3arpy3HuTh
OoJblIee KOJIMYECTBO KOMOMHAIMI U BHIITOJIHUTH TPOBEPKH 110 HUM, HO MTPH MEPEKITIOYCHUH Ha
JPYTyI0 MapKy pocTBepka KOMOMHAIIMY, HaYMHAas ¢ 21-0i, mo3uLuu OyayT HOTEPSHBI.

~| hpocihihcs (m):[27304

RIQ/NA: 100151005
RIQ/MM(eq.): [100M510i5

Ipywr ¥{niw3)

t.rpanyc: |2030 Monez [Td): |1

T pywm Y/ a3l

t.rpagyc: 230 Mones (T2} (1

Harpy3KH Ha YCTYIbl POCTBEpPKa

- ’KEJIThIN LIBET (bOHa 03Ha4YacT, 4TO 3aJaHbl JOMMOJHHUTCIbHBIC

hpoc — BbicoTa pocTBepka
h — 3arny6nenue poctBepka
heB — nuna cBau

|

:
2 x
& e ;

il

3arny0neHne pocTBepKa Beeria He00X0IMMO 3a/1aBaTh OT IUNIAHUPOBOYHON OTMETKH, B TOM
quclie ¥ B ciydasx ¢ nojasaiom. [Ipu Hanuuue noasana HEOOXOAMMO PABUIIBHO 33/1aBaTh
00BEMHBIN BEC 3aCHINKHU HA yCTymnax. Tak Kak B IporpaMme He OrOBapUBAETCsl POCTBEPK HAXOIUTCS
BHYTpH T10]IBaja UM 10 HApYKHON CTOPOHE, TO 00BEMHBIN BEC 3aChINKH JIyUllIe 3a71aBaTh C
HYJIEBBIM 3HAYE€HUEM, a Harpy3Ky Ha YCTYIIbI OT 3aChINKH 337aTh YePe3 JONOIHUTEIbHbIE HATPY3KH
Ha ycTymbl pocTBepka. OOBEMHBIN BeC 3aChINKH IS pacueTra RrpyHTa moJ| moJ01BOi YCIOBHOTO
¢dbyHIaMeHTa 3a/1aeTcs B OKHE HACTPOEK pacyeTa ocaiku. Jist BHyTpeHHUX POCTBEPKOB MOBaJIa
Harpy3Ky OT 3aChIIKU U KOHCTPYKIIMHU I10JIa MOKHO 33/1aTh TAKXKe C MIOMOIIBIO MOJIE3HON
PaBHOMEPHO paclpeesIEHHON Harpy3KH.



Ecnu pacuet ocanku OTKIIIOYEH WM 337aHO (pUKCUpOBaHHOE 3HaUeHue RrpyHTa mox
MIOJIOLIBOM YCIOBHOIO (DyHJIAMEHTA U CJIeI0BATEIbHO HE BBINOJIHAETCS pacueT R rpyHTa noj
MOJIOLIBOM YCIOBHOTO (DyHIIAMEHTA, TO 3ariyOJieHHe MOKHO 33aTh OT OTMETKH I10J1a MOJIBajla U
IIPU 3TOM OOBEMHBIN BEC 3aCBINKH CIEYeT 3a/1aBaTh C y4€TOM KOHCTPYKLUH IoJa noasana. /s
KpaliHUX pOCTBEPKOB HArpy3Ky OT 3aChIIIKH C OJTHOM CTOPOHBI POCTBEPKA BBILLIE OTMETKHU 10J1a
110JIBasIa 0 MJIAHUPOBOYHON OTMETKHU CIIEAYET 3a/1aTh Yyepe3 JONOJHUTEIbHbIE Harpy3KU Ha
YCTYIIBIL.

I'pynT (1/M3)/®, rpanyc — 00beMHBII BeC U YroJI BHYTPEHHETO TPEHHsI TPYHTA 3aCBIKH.
3a/iaHHBI 00bEMHBIN BEC 3aCHIIIKU UCIOIB3YETCS TOJIBKO JUIS pacueTa Harpy3Ku Ha pOCTBEPK.
IMoJie3 (T/M2) — 3HaUEHKE MOJIC3HON HATPY3KU Ha MOBEPXHOCTH (PAaBHOMEPHO paclpeieCHHOM O
BCEX CTOPOH).

Xapakrepuctuka cBau (3a1aBaTh aOCOIIOTHBIC 10 MOYJIIO 3HAYCHHUS) 110 HECYIIEH CITIOCOOHOCTH:
Ha npwxuM (R), nonepeunyio cuiy (Q), orpsiB (N) u MmomenT (M) ¢ yderom K03 durreHTa
HanexxHocTr. 3HaueHus (R) u (N) 3aBUCAT OT pe3ynbTaToB pacyeTa Mo MaTepually U Hecylei
CIIOCOOHOCTH CBaif 10 TPYHTY, a TAKXKe PE3yJIbTaTOB UCIBITAHUSIMU cBail. 3Hadenus (Q), (M)
3aBHCAT OT PE3yJAbTATOB pacyueTa 10 MaTepUualy H MPOBEPKH YCTOMYMBOCTH OCHOBAHUS. 3HAYCHHS
3aJJaf0TCS Pa3/IebHO JIJIsl OOBIUHBIX COUYETAHHI U 0COOBIX. TeKyIasi BepCcHsi MPOrpaMMbl IIO3BOJISET
aBTOMATHYECKH BBIYMCIIUTH 3HAYEHUSI HECYIIel CIOCOOHOCTH CBaW MO TPYHTY U BBITIOIHSATH
MPOBEPKY YCTOWYMBOCTH OCHOBAHHUSI - CMOTPHUTE TOT pasfiel Aajee. [Ipu BKIFOUEHHON HACTpOiKe
pacuera HecyIiel ClIoCOOHOCTH CBau 10 TPYHTY P pacdeTe CBalHOTO KyCTa MOJTy4YeHHAs
Harpy3ka Ha CBal0 CpaBHHMBaeTCs He TObKO co 3HaueHusMu (R), (Q), (N) u (M), 3amaHHbBIMA
M0JIb30BaTEJIeM, HO U C NOJTydeHHbIMU 3HaueHussmu Fd u Fdu, 3HaueHnsmu nonepednoit cuiibl Q u
MoMeHTa M OT JIaBJICHHUsI CBa Ha TPYHT, & TAKXKE MPOBEPSAET YCTOMUYNBOCTh OCHOBAHHSI.

Y CTONYMBOCTh OCHOBAHHUSI BCET1a TPOBEPSETCS I CEHCMUKHU U PACIIOPHBIX COOPYKEHHM, B
OCTJIBHBIX CITy4asiX TOJbKO IMPU BKIFOUYEHHOU JOMOIHUTENbHOM HacTpolike. B ciiyuae pacuera
pOCTBEpKa C KyCTOM M3 JIBYX CBail BaXKHBIM MapaMmeTpoM siBisieTcs MAX 10MyCTUMBII MOMEHT,
nepeaBaeMblii Ha OrOJIOBOK CBau. 3HauU€HHE MOMEHTA, NepeaBaeéMoe Ha OrOJIOBOK CBau
oroOpakaercsi B oT4eTe. PekoMeHayeTcs sl TAKMX KyCTOB BKIIFOYATh HACTPOUKY — BCETa
BBINOJIHATH MPOBEPKY YCTOMUMBOCTH OCHOBaHUS. [IpH BKIIIOUEHHOM HacTpoiike pacyeTa Hecylen
CTIIOCOOHOCTH CBau 10 TPYHTY (30HAMPOBAHNUE) MTPH PACUYETE CBAHOTO KYCTa MporpaMmma mpu
pacuere 1o 30HJUPOBAHUIO BBIYUCIIET TONbKO mapameTp (R). Eciu mosip3oBaTenb BKIFOYHI PacueT
HECYIIeH CITOCOOHOCTH CBau 0 IPYHTY MPH pacdere cBaitHoro kycra, To MAX 3nauenus (R), (Q),
(N) u (M) crenyer 3amaBath TOJIBKO UCXOS M3 MPOYHOCTH CBAH MO MaTepuaiy (IpU pacdere 1o
TPYHTY TOJIBKO MO 30HMPOBaHMIO TOIBKO mapamerp (R)). B mporpamme Taxke peaan3oBaH pacuer
MIPOYHOCTH 3a0MBHOI Kel1e300€TOHHOW CBaM 10 MaTepualy — CMOTpUTe paszen aaiee. [Ipu
BKITIOYCHHOM HACTPOWKE pacyera CBad M0 MaTepualry MpH MoI00pe CBATHOTO KycTa, CBast
MIPOBEPSETCS 110 MPOYHOCTH MaTepHalia, TAaKXKe BBITIOIHIETCS pacueT Ha TpelnHooOpa3oBaHue. B
pe3yibTaTe KyCT MOJ0UPAETCS C YIETOM 00eCTiedeHUs TPOYHOCTH CBaH.

[Tpu BKITIOYEHHOM HACTpOIKE pacyera cBau Mo MaTepHally pu MoJ00pe CBafHOTO KycTa U pacyera
HecyIlel CIOCOOHOCTH CBau M0 IPYHTY MpH pacdere cBaitHoro kycra mapametpsl (R), (Q), (N) u
(M) craHOBSITCS IOTIOJTHUTEIBHBIMU KPUTEPUSMH MTPU TIOA00PE CBAHOTO KYCTa U MOJIb30BATEIh
MOJKET WX Ha CBO€ YCMOTPEHHE 3aBBICUTH — T.€. IIO00P KycTa OyIeT MPOU3BEICH MO pe3yIbTaTaM
MIPOU3BEICHHBIX PACUETOB HECYIIIEH CIIOCOOHOCTH CBaM 110 TPYHTY M MaTepUaly UM 3aHU3UTH —
T.€. BBICTaBUTh KaK JOTOJHUTEIbHBIN orpanndutesis MAX nonyctumsix 3Hauenwuii (R), (Q), (N) u
(M). [Ipu OTKITIOYEHHBIX HACTPOIKaxX pacyeTa CBau 110 MaTepHajly IPH pacueTa CBaliHOTO KyCTa U
pacuera HecyIlel CltocOOHOCTH CBau 110 TPYHTY TP pacueTe cBaiiHoro Kycra mapamerpsl (R), (Q),
(N) u (M) craHOBSITCS €TMHCTBEHHBIMU KPUTEPHSIMU TIPH I0A00pe CBaifHOTo KycTa. PacueT cBau
0 MaTepUally aBTOMAaTHYECKH TIPOU3BOUTCS TOJIBKO MOI00PE CBAHOTO KYCTa U BKIFOYEHHOM
HACTpOWKE pacyera cBaM [0 MaTepually pu moadope caiiHoro kycta. [Ipu mpoBepke Kycra
(pocTBepka) KOMaHIaMH MPOBEPUTH IIMTY U APMHUP PacyeT apMUPOBAHHS CBAH HE
MIPOU3BOIUTHCS.



IIpu pacuere Ha couetanne MIN 3HaueHue NMoaE3HOM HArpy3KH Ha MOBEPXHOCTU HE YUUTHIBAETCS
MPY BKIIFOUEHHON HACTPOMKH B MEHIO J{OMOJIHUTEIBHO.

| OT™ET _ ociie BBIMONHEHHS PACUeTa FeHepaLis OTIeTa

MposepuTh

Pacuer 3aanHOr0 CBaifHOTO KycTa M pocTBepKa (0e3 pacuera apMHUpPOBaHHsI)
IIpoBepuTh MIUTY — pacueT Ha KOMOMHAIUIO, BEIOPAHHBIN MOJIb30BaTENIEM (MU BCE
KOMOUWHAIIVH).

IIpoBeputh miautTy XY — pacyeT Ha KOMOWHAIIMIO, BEIOPAHHBIN MTOJIb30BaTENEM (MU BCE
komOuHanmn). Koopaunats! cBait 6epyTcst M3 TaOIUIBI KOOPAUHAT

Eciu B Tabnuiie KOOpAMHAT TOJIL30BATENb HE BHOCHIT U3MEHEHUS (JIBUTAJ WJIH YOUpAJ CBan), TO
pe3yNbTaThl pacueTa Ha OJHO U Toxe coueTtanue y komauja Ilposepurts niuty u [IpoBepurs
Ty XY OynyT OAMHAKOBBIMHU.

[Mepexitoyaresib OKOH Pe3yJbTaTOB pacyera

Cean MAX
Cean MIN
CeankY MAX K_Ne
CeanXyY MIN XY

K_HN=

Pacuer 3a1anHOrO CBaifHOTO KycTa U pocTBepka (0e3 pacuera apMUPOBaHMSI) C TOKA30M
BEPTUKAIBHBIX HAIPY30K HA CBAKO

CBau MAX — pacuet Ha couetanue Nmax

Csau MIN — pacuer Ha coueranre Nmin

CBau XY MAX — pacuer Ha couetanue MAX. KoopauHatsl cBaii 0epyTcs U3 TabIUIIBI KOOPIUHAT
Csau XY MIN — pacuer Ha coueranue MIN. Koopaunate! cBait OepyTcs U3 TabauIbl KOOPAHMHAT
K_Ne — pacuet Ha coueTranue BbIOpaHHOE MOJIb30BaTENEM

K_Ne — pacuer Ha coueTanue BbIOpaHHOE MoJib30BaTeneM. KoopauHaTel cBail 6epyTcst U3 TaOJIUIbI
KOOp/IMHAT.

4
- KOJIMYECTBO MOJIKOJOHHHKOB.



OxHO BBIOOpa KOJIMYECTBA MOIKOJIOHHUKOB !

> [logronoHHHE

Harpyska Ha pocTBEPK

Konu4ecTBo NOgKONOHHUKDE - 4
Pazmepbl

PaccToRHWE No ocAM
CHMMETDWW NOAKCAOHHWUEDE: ﬂ

Xn (Mma) -
Yo (mm) m

PacyeT NogKonoHHWEa

Harpy=ku Ha NOgKONOHHUE
| BHIYNCIWTE OT 380aHHLEK
ueHTpancHo N WMx Tx My Ty

" OTyer Nmax * Oruer Nmin
Harpyskw Ha NOgKONOHHWE
B3ATE H3 Tainuue

A0NONHATENBHBIX HATPY 30K
Ha NOAKONOHHKE

i Tafnuua AononHWTENbHBIX
HArpY30K HA NOQKCNOHHWE

N(n), T/ egu [ Mxin), vm/ egu | Myin), Ta/ €89 [ Tx(n), T/ gy | Ty(n), T4 kg4 | OTueT
1.0 2.0 3.0 4.0 5.0
-1.0 2.0 3.0 4.0 5.0 +

KoadnuMeHT gnUTENBHOW YacTH
MEHBLWE 1.0

3arpyauTh QONONHTENEHLIS HATPYIEN HA
NOAKCNCHHUE W2 TEKCTOEOMS Gaina

3arpyauTE AONONHTENEHLIE HATPYIEN HA
NOAKONOHHUE U2 KOMOWHATOPA HArpy3oK

MpwW 3arpy3Ke HarpysoK U3 TEKCTOBOMD
thaiina zHayeHne P(n) yMHO®aETE Ha (-1)

-

Harpyska Ha NOGKONOHHHK

Mﬁ N(n) 4
Ty ,g(y{n}

")

n .
n})’.

ITpu KonuyecTBe MOAKOJIOHHUKOB 00JIee OTHOTO MTPOrpaMmMa Ipu pacyere caMoro MoJKOJIOHHHUKA
110 MaTepuaiy rnpeodpasyer Harpys3Ky, IpUBEACHHYIO K LIEHTPY MOJOLIBBI POCTBEPKA U TaKkKe
JIOMIOJTHUTEIBHO OEpeT Harpy3Ky Ha MOJKOJIOHHUK U3 TaOJIHIIbI TOTIOJIHUTEIbHBIX HATPY30K Ha
MMOAKOJIOHHUK. [TapameTprl pacyeTa MOKHO pPETyIMpOBAaTh HACTPOMKAMH :

Harpysku Ha NOGKONOHHME
[ BblYMCNWTE OT 38J8HHbIX

ueHTpaneHo N, Kx, Tx My Ty
" OTuet Nmax {* OTuer Nmin

Harpyzku Ha NOSKONOHHME
B2ATE W2 TaGnuu
BONONHWTENEHbIX HATPY3O0K
Ha NOSKONOHHUE

Ecnu B cTpouTeNnbHOM 33JaHUK HATPY3KU HA GyHIAMEHT U3HAYATBHO 33/IaHbI HA KaXIbIi
MTOJIKOJIOHHUK, TO JUUISl BEIYMCIICHUS HArpy3KH MPUBEICHHON K IIEHTPY MOOMIBHI (PyHIaMEHTA
ucnons3yiite GIPRO — KoMmOuHaTop Harpy3ox.

[Tpu popmupoBanum otyera B Hero BKIrouaercs pacyer Ha Nmax wim Nmin, 6o Ha 3a1aHHYIO
JOTOJHUTENBHYIO HATPY3KY, €CIIM B KOJIOHKE OTYET CTOUT 3HAK «H».

s MH! - CIICOK aHKEPHBIX 0a3. YUUTHIBAETCS TOJIBKO IPU Ha3HAUYCHUH (DAKTUIECKHUX
MapokK.



CEBa:KHHa

1 -
- HOMep CKBaKHHBbI, I10 KOTOpOﬁ BBIYUCIIAOTCA prHTOBBIe CJIOHU 110 HOI[OHIBOﬁ
YCJIOBHOT'O (bYHHaMeHTa u pOCTBepKa.

3. ApanOBa}me POCTBEPKA U NONMOJHUTEJIbHBIC UCXOAHBIC TAaHHBLIC

Apranp | Apanp XY ‘

Pacuer apmupoBanus pocTBepka.

ApMHP — pacdeT Ha COYETAHUE YKa3aHHOE NI0Ib30BATENIEM WU BCe coueTanue. [Ipu pacuere Ha
BCE COYETaHMsI IPOrpaMMBbl MOAOUPAET ApMUPOBAHUE, YIOBJIETBOPSIOIIEE BCEM COUCTAHUEM.
Apmup XY — Toxke 4TO U APMHP, TOITBKO KOOPAWHATHI CBali OEpPyTCs U3 TaOIUIBI KOOPIUHAT

Ecnu B Tabnmuiie KOOpAMHAT TIOJL30BATENh HE BHOCHIT U3MEHEHUS (JIBUTAN WM YOUpAJ CBan), TO
pe3yNbTaThl pacueTa Ha OJHO U TOXE coueTaHue y KoMana Apmup u Apmup XY OyayT
OJIMHAKOBBIMH.

{* Bez XY
{ XY

HepeKHI-OLIaTCJ'IB KOOpAuHAaT CBaI>'I, KOTOPELIC 6yz[eT HCIIOJIB30BATBCA B PACUYCTC IIPpU noz[6ope
BBICOTHI ITOJJKOJIOHHHKA.

II . hor{u): ? o
omeonow. hor(u)i|] ¢ oo aiire BBICOTY TOJIKOJIOHHHKA.

BricoTy MOIKOTOHHMKA OT IJIMTHOM YacTH BBl MOXKETE 3a7aTh WM MOA00PaTh, T.€. 3Has BHICOTY
pOCTBepKa ImporpaMmMa MoKeT Mo 00paTh MUHUMaIbHOE 3HaYEHHE BHICOTHI INIMTHOM YacTH,
YIOBJIETBOPAIOLIEH IIPOBEPOYHBIM pacdeTaM. Haskas 3HAYOK *, BBI IIOJyYHTE MAKCUMAJIBEHO
JOIYCTUMOE 3HAYCHUE BBICOTHI IMOIKOJOHHHKA (MUHUMAIBHO JOMYCTUMYIO TOJIIHHY TUTHTHOM
yactu). [logbop npous3BOAUTCS C YUETOM BCEX 3a/laHHBIX MOJIb30BaTEIeM KOMOMHALIMH.

Ecnu y pocTtBepka moj KooHHy HeT noakoionHuka (hor=0), To Hy>KHO B KayecTBe pa3Mepa
MOJIKOJIOHHUKA 3a/1aTh pa3Mep OMOPHOM IIMTHI METAUTMYECKOHM KOJIOHHBI, CEUeHHE MOHOTUTHON
KOJIOHHBI | T.[I., T.€. CEUEHHE IEMEHTA, IEPEIAIONIEr0 HArPy3Ky Ha IIMTHYIO 9aCTh POCTBEPKA.
D710 HEOOXOAUMO JIJIsI BBITOTHEHHUSI TPOBEPOK IO TUTUTHOM YaCTH POCTBEPKA.

B ciry4dac HE3HAYUTEIIbHOU BBICOTHI IIOAKOJIOHHHUKA, KOoTJa IMOAKOJIOHHHUK HE pa60TaeT KakK
BHCILCHTPCHHO COKATBIN OJIEMEHT, PCKOMEHAYCTCA pa3MEPhI IOJKOJIOHHUKA B IINIAHC IJIA IIPOBEPKU
ApMHUPOBaHUA IIATHOM YacTH 3a1aBaTb paBHbBIMU pasMepam 0H0pH01>'I IUTUTHI METAIUITNYECKO
KOJIOHHBI.

Ecnu y 1eHTo4YHOr0 pocTBepKa HEeT BepTHKaibHOM cTeHku (hor=0), T.e. ceueHne pocTBepKa
IIPSIMOYTOJIBHOE, a HE TABPOBOE, TO HY’KHO B KAUECTBE pa3Mepa IMPUHBI CTEHKH 337aTh pa3Mep
HIUPYHBI HaJiQyHIaMEHTHOW KOHCTPYKIMH, HAIPUMEP KUPIUYHON MM OETOHHOW CTEHBI,
OIMPAIOUIEICS HA POCTBEPK U T.[., T.€. CEUYEHHUE IIEMEHTA, IEPEAAIOIIEr0 Harpy3Ky Ha INIMTHYIO
9acTh POCTBEPKA. DTO HEOOXOMMO JUIsl BBITIOIHEHUS IPOBEPOK IO IUTUTHON YaCTH POCTBEPKA.

Hrd v :

W ) -



Pa3zmepbl 0opHON MIIACTUHBI METATUTNYECKOW KOJIOHHBI

- MapaMCTpPbl KOCBCHHOTI'O apMUPOBAHUA

Hanpae neHne Hanpae neHne
hix (Enpaea) by (H3 ceba)

[Ipy HECUMMETPUYHOM PACIIOJIOKEHUHN CBAll UMEET 3HAYCHHE HAMPABIICHUE JICHCTBUS MOMEHTA U
OOKOBOM CHJIBL, TAK KaK OJIHA M Ta jke cBast OyayT 1O pa3HOMY 3arpyxena. [Iporpamma Bceraa
paccTaBisieT CBal CUMMETPUYHO, HECCUMMETPUYHOE PACIIOI0KEHHE MOXKET BOBHUKHYTh, €CIIH
MOJIb30BaTENIh BPYYHYIO HAUHET MepeIBUTaTh (yOUparTh) cBau, B 3TOM CIIydae HEOOXOIMMO MEHSTh
HarpalieHue, YTOObI HAUTH HAUXYALIUN BapUaHT 3arpy>KeHUs CBal

[ M My B oSeMx HANREE NEHM AX

[Ipu pacuere pocTBepKa Ha apMUPOBAHUE MPOLIECC TOMCKA HAUXY/IIIETO HAIIPaBJICHUs JEHCTBUS
CHJI IIPY HECUMMETPUYHOM PACIOJIOKEHUU CBail MOKHO aBTOMAaTHU3UPOBATh, BKIIOUHMB JTAHHYIO
OILUIO

Comhiol vl Refpr/ov2); | 3750 (A-TTI0-40) - | % apn:
0.1
Rb 1/mz: LWarz mm: |2|:||:| ||;.;.m];..j
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Rt sergrmzy [ | | #000 (A0 ~|x: oo | EEITE - |
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HcxonHble qaHHble IO MaTepuaiy : Kiacc O€TOHa, Kilacc apMarypsbl, Iar apMaTypsl B OJIOIIBE U
XOMYTOB B [TOJIKOJIOHHUKE, MUHUMAJIbHbII ITPOLIEHT apMUPOBAHUS, PACCTOSIHUE OT IpaHu OeToHa J10
OCH CTEpKHEH B MOJKOJIOHHUKE U TUIUTE (3a/1aeTCs AJIsl apMaTypbl MOAKOJIOHHUKA, BEPXHEH CETKH
Y €CITH HET 3aJIeJIKU CBail B IUIUTY, TO U JUIS HHXKHEH CETKH), IPUHSTHINA THaMETpP CETKH B TOIOIIBE
U JUaMeTp XOMYTOB B NMOJAKOJOHHUKE. [Ipu oTkinrouenHon onuun {luamerp npu pacuere
apMUPOBaHMs IPOrpaMMa aBTOMAaTHUECKU caMa BBIOMPAET JUaMeTp CTep kHel (Kpome 0053aTeIbHO
3aJIaHHOTO JTuaMeTpa HIKHEW ceTku). [Ipu BKITIOUEHHOMN oMUY MOJIb30BaTENb MOXKET
CaMOCTOATEIIBHO 33J1aTh JUaMeTp.

3aaHHBIA JUaMeTp HUKHEN CETKH YYUTBHIBAETCS MPOTPaMMOM IIPH MPOBEPKE JOCTATOYHOCTH
AHKEPOBKH HW)KHEM CETKU IIPU IPOBEPKE IIJIUTHI KOMAHIAMM:

Mpoeepute
MAMTY

IIpu BBINOJIHEHUH pacdyeTa APMUPOBAHUS ILUIUTHI IPOrPaMMa IIPOBEPSET 3aJaHHbIN auameTp. Ecnu
10 pe3yJbTaTaM pacdyeT apMUPOBAHUS HEOOXOIUMO U3MEHEHHE TUaMeTpa HIKHEH CETKH, TO MOCIIe
N3MCHCHUA ,uHaMeTpa HPI)KHGﬁ CCTKHU HGOGXOI[I/IMO HOBTOpHO BBITIOJIHUTH HpOBGpO‘-IHBIfI pacqu
JOCTaTOYHOCTH aHKepoBkH KoMaHaou [IPOBEPUTD ITJIATY.

Ecnu monp3oBarens 3a1aeT MUHUMAIIBHBIHN MPOLIEHT apMUPOBAHUSI HYJIEBOM, TO IPOLIEHT
apMHUPOBAHMS HE YUUTHIBAETCS. ECiu Juist BOCHPUSITUSL paCU€THOIO MOMEHTa J0CTaTOYHO



OETOHHOTO CEYCHHSI U MUHUMAJTBHBIN MPOIICHT 3a/IaH HYJIEBOM, TO MPOrpaMMa aBTOMATUYECKH
npuHUMaeT MuHUManbHbIN npoueHt 0.1%. Ecnu no pacuety TpeOyeTcs KOJIM4ecTBO CTep KHEN
MEHBIIIE, YeM TPeOyeT TOr0 MUHUMAIIBHEIN MPOILIEHT apMUPOBAHMSI, TO MPOrpaMMa OyJIeT BbIJaBaTh
COO0O0IIIEHUE O HEBBIMOIHUMOCTH TPEOOBAaHNS MUHUMAJIBHOTO IIPOLIEHTa apMupoBaHus. [IponeHt
apMHPOBaHMS MOXHO 33]1aBaTh OT/ACIBHO JJIS TOIKOJOHHHKA / TUTATHOW YacTH, HAIIPUMEp:
0.1/0.05. 151 mOAKOJOHHHUKA MPOLEHT apMUPOBAHUS IPHHUMACTCS 110 IUIOIIAAN CTEPIKHEH,
PAacIoNIOKEHHBIX MO OHOM paboyei rpaHu I KaXXI10TO HAIlPABICHHUA.

Fon-za:

X
v

]
=
=

s}

0o

X - KOJIMYECTBO CTepKHEH 10 rpaHu X B moAkojdoHHUKe (0 — aBTOMAaTHYeCKH TPUHUMATh
KOJIMYECTBO)
Y - KOJIM4eCTBO CTep kHel 1o rpanu Y B moakojgoHHUKe (0 — aBTOMaTH4YeCKH MPUHUMATh
KOJIMYECTBO)

MNogknonn. Kx Mogrnoxd. Ky Mnuta Mx MnuTa My

d Koneo Ilar | d Kon-eo Iar d Bepx Mlar Hus Dar d Bepx Illar Hu: [lar
[ [ 6 (moce mocT & |meT mocT

T T 7 |z=ou FTOY T P ooy

8 8 8 |mo HO & |emHO HO

L L B Bz BaTo ¥ |mo B=T0

1k 10 10 [rmor HHor | 200 10 o rHor | 200
IE|10 |55 12 | 3 a 17 |o o #LiH 12 = o 2100
14 Tl 14 (3 150 14 [zau= e | 200 14 caya | 200
16 7 B3 16 (3 250 16 [x= mer | 200 16 meE | 200
18 | = 135 18 | 3 250 18 200 18 200
| 3 135 0|3 250 20 300 0 100
214 166 22 (3 250 21 200 12 100
25| 3 150 25 (3 250 25 200 25 200
28 | 3 150 18 | 3 250 28 #LiH 18 2100
32| 3 150 32 (3 150 32 200 X 100
36 | 3 150 36 | 3 250 kXL 200 36 200
40 | 3 150 40 | 3 250 ELI] 200 40 200

Pesynbrarsl apmupoBanus. [1o kaxxqoMy 1raMeTpy MOKHO IIOCMOTPETh KAaKOE€ KOJIMYECTBO
CTepXHEN HEOOX0AUMO YCTaHOBUTD ISl OOECIeUeHUsI IPOYHOCTH CEUCHHUSI.

Texymmii (MpUHATHIA B pacyeTe) TuamMeTp MpoBepsieTcs Ha TpeuuHooOpazoBanue. [TpuHsaThIH
JaMeTp MOKHO YBUETh B OTYETE MPOrpaMMBbl, JIMOO HANIPSAMYIO 33/1aTh JUAMETPhI, BKIIFOUNB

drmaskox AEEP I

< 25+d — mar apMaTypsl MeHbIIE JOMYCTHMOTO (25MM + TUAMETp apMaTypbi)

< 30+d - mar apmatypsl MeHbIIE 1OMYCTHMOTO (30MM + THAMETp apMATYphI)

< d - crepxnu Hanesmm apyT Ha Apyra

< 2d — mar apMaTypsI MeHbIIIE TOMYCTHMOTO (JBA JMAMETPA APMATYPhI)

% — TpeGyeMoe KOJIMYECTBO CTEPIKHEH 10 PACUETy HE Y/IOBIETBOPSET MUHUMAILHOMY % apMHPOBAHHS



HpI/I PacuCTC apMUPOBAHUSA JICHTOYHOI'O POCTBEPKA B 3aBUCHUMOCTHU OT 3aJJaHHOM BBICOTHI CTCHKH
JICHTOYHOI'O POCTBEPKA OTKPBIBACTCS OJHO U3 OKOH:

% APMMPOBaHME NIEHTOYHOIO POCTEEPHA

Pacuet 1
Cxema

Eepmuka AEHLA CMeHKT
MNposepka (nogbop) apMmatyphal ABHMOYHOZ0 pocmBepka ™.
HWHHEN CETKM HA BOCNPHATHE ’
HErHOaWErD MOMEHTA OT
peaKLMH cBaN MNpobepreron
opMomypa

Pacuet 2
Cxema

Bepmukd MeHLA CmeHk
AEHMOYHOED pocmBeprko ™

PacuyeT pocTEESpKA KAk
MHCTONPoNETHON Ganku B
nporpamme GIPRO - HEK MpobepReMon

apHomypa,
BKAKY A XOML Tk

1
7+ ApMMpOBaHHME NIEHTOYHOrO POCTEEPHA

Pacuet 1
Cxema

HoddyHdaMeHmHLA
MNposepka (nogbop) apmaryphol KOHCMDYKLLA
HWAHEN CETKM HA BOCNPHATHE

-~ —
e

M3rNGamEro MOMEHTA OT
pEAKUMK cBan MNoobepAaeHan
npHomypn
Pacuyert 2
Cxema
Ha ddpiyHan MeHm Hia

e ] i
PacyeT pocCTEEPEE Kak KOHCMPLEKLUR

MHCTONPoNETHON Ganku B

nporpaMme GIPRO - 3KEK [potepreraa
O MU, u I " |

Bk AHHOA X oMYm e
T [




4. BepxHee MeHIO IPOrPaMMBbI
©ain | Mopagok ceald OtHowedwe ctopod JononnutensHo  Tun ceaw
OTkpbiTe dain

Coxpanute daiin

CoxpaHnTe KakK
HazHaueHWe fakTMYecKux MapoK W pacxod MaTepuance Ctrl+M
BcTaenTe TaBAWLUY Harpy3oK B aETOKAS

Otepeite DWG KonctpykTop Ctrl+D

K ecTKOCTHBIE Xa PAKTEPUCTHEN

OTKpBITh, COXPAHUT, COXPAHUTh KaK — (ailJIoBbIe ONEepaltH.

Bce nannbie mporpamMma coxpansiet B ¢aiin ¢ pacumpenrnem SVA. Ecnu 3aganbl Toukn
30H/IMPOBaHUs, TO IPOrpaMMa COXpaHsET JaHHbIE C TOUKAMU 30HIMPOBAHMS B JONOJHUTEIbHBIN
¢aiin ¢ pacmmpenuem DAT, nipu 3ToM K Ha3BaHuio daiina qobasisercs npedukc _zond_sys.

HasHadveHnue (l)aKTI/I‘leCKI/IX MapoOK M pacxol MaTepHuaJIoB — CMOTPHU pa3aci HasznauyeHnme Mapok.

BcraButh Taﬁ.]'[l/llly Harpy3ok B aBTOKa/l — CMOTPHUTE pa3aeJa 3KCHODT Harpy3oK B aBTOKa/1

OtkpeiTh DWG koHeTpyKTOp — padota B DWG-koHCTpYKTOpE



7KecTKOCTHBIC XaPAKTEPUCTHKH !

JlaHHBIH MyHKT MEHIO TO3BOJIIET CPOPMHUPOBATH B TAIKe MPOrpaMMBbl (a1 )KeCTKOCTH.tXt ¢
KECTKOCTHBIMM XapaKTEPUCTUKAMU Ha IIEPEMEILEHNUS U TIOBOPOTHL.

Kpurepuii EG0pa XECTEKOCTHOA XapakTEpHCTHEH

(" BeIGHpATE MUHKMMANEHOE SHAYEHWE
(" BeIOWpaTE MakCcHManeHOE SHAYEHUE

(e BblﬁHpEﬂ'b SHAYEHHE KAPAKTEPHCTHEK 0183 HArpyskd C MakCHManeHeIrM SHIYEHKWER

[py pacyeTe “a3paKTERMCTHIEM 40A NEPErELLEHME N0 BEPTHEAMM YYUTEIESTE
COSCTEEHHEIN B2C POCTESPKA M FPYHT Ha YCTYNax pocTEEpKS

-

MpK pacyeTe apakTEpHCTHEM 407 NEPErELEHME N0 BEPTHEANMH )
YYMTBIBSTE NPMIPYE HE MEHEE 3a0aHHOMD, © HHOMEMIYANEHBIM Mpurpys. 1:

ZHAYEHMER ANA KS#A0r0 POCTEEPE.A 407 NONYYEHMA PSEHEIK OCE00K Ii
Mo K3#00ky POCTEEPKY OT NOAYYEHHOMD SHAYEHMA NPMrpYSa

Hna HYNEELIR SHAYEHHE 3pAKTERWCTHE 008 NEpErELLEHMI No

[~ TOPMSOHTAM W NOBOPOTOR [MP HYUNEEDR SHAYEHIM HArpUEkH] Habm MIMN
MPMHMMETE ZHAYEHMA PABHEIMM 3D AKTEPHCTHE M, BEIMMCNEHHEIM B Harpyzty [M]
MEPNEHLMEYTARHON MAOCKOCTH

OTyer

(" BEAKMMTE B OTYET RapakTepHcTHiM 0nA kaxgoro PCH Ha pocTEepk

{* BrAOYMTE B OTYET XApaKTEPUCTHEM MO 3503HHOMY ERMTEPMID ERISOpa

HonoaHKTensHD
" BEAYMTE B TAGAMUY MapKK POCTESPKOE OFLEqHHUTE B OIHO
SHAYEHUE BEC
(" BEAmuMTE B TAGAMUY 0CH S03HWA [CO0pYHEHHS) POCTEEQKE [MpHrpYMa]

W BHELHION Harpy3KyY
{* BraioyuTe B TAaONMUY MapKK POCTEEPKOE M OCK

BAMYMTE B OTYET HECTHOCTHRIE HAPAETEPHETHEK
Ha NOEQPOT M FOPHE0HT AaNeHBIE NEPEMELLEHIA

BrnoaHMTE PacHeT

3Ha4yeHUs1 XapaKTePUCTHUK MOKHO HCIIOJIb30BaTh, HANPUMEp, A MOJICIUPOBAHUS PabOThI
OCHOBaHHUSl JJIsi BBIOJIHEHHS pacueTa Kapkaca 3/1aHUsl C Y4eTOM paboThl OCHOBaHUS.
Hanpuwmep, B nporpamme Scad, ucronb3yst 51-blif MOXKHO BBIIOJIHUTH TaKOM pacyer, MpH 3TOM
PEKOMEHTYEeTCSl HCIIOIb30BATh TOJBKO KECTKOCTHBIE XapaKTEPUCTUKH MO MEPEMEIIEHUIO BJIOJIb
BEPTUKAIBHON OCH.

JKecTkoCTHBIE XapaKTEPUCTUKHU ISl YIVIOB MTOBOPOTAa M TOPU3OHTAIBHBIX IEPEMEIICHUN B
[porpaMMe JaHbl CIPaBOYHO M HMX MCIOJb30BAHME OIPAHUYECHO, YYUTBHIBAsL 4YTO IIPU HX
BBIYMCIICHUH MPUHSTHI CIEIYIOINE OTPAHUYECHUS :

1) Pacuer keCTKOCTHOW XapaKTEPUCTUKU Ha IOBOPOT BBHITIOIHEH JICTIEHHEM JICHCTBYOIIETO
MOMEHTa B YPOBHE IIOJKOJIOHHMKAa POCTBEpPKAa Ha Yrojl IOBOPOTA, NPU 3TOM YIoOJ
IIOBOPOTA, BBIYHCIAECTCS IO KPEHY BBIUMCICHHOMY OT MOMEHTA, BBIYHMCIEHHOTO C
Y4E€TOM JEHCTBUSI TOPU3OHTAILHON CUJIBL.

2) Ilpum pacdere >XECTKOCTHOW XapaKTEPHCTHKUA HAa TOPH30HTAIBHOE IIEpPEeMEIICHHE He
YUUTBIBAaeTCA paboTa rpyHTa MO0 OOKOBOM MOBEPXHOCTH POCTBEpPKA. 3HAUEHHUE 3TOM
XapaKTEPUCTUKU IOJIyYEHO JCICHUEM 3HA4YCHWs TOPU3OHTAIBHOM HArpy3Ku Ha
3HaUEHUE TOPU30HTAIBHOTO IIEPEMEIICHUS BEpXa ITOAKOJOHHHUKA OT KPEHa POCTBEPKaA.
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Puc.7. Cxema KkpeHa KeCTKOTO COOpYKEeHHS i = (57 — &1}/ L

( pucyHOK 13 nocobusi N0 NPOEKTUPOBAHNIO OCHOBaHWIA 34aHuin n coopyxeHn k CHulM 2.02.01-83)

Buumanue! [lpu BKIIOYEHHON HAcTpOWKE BbIBOJA B OTYET OCEM 3JaHUS Kakaas Mapka
pOCTBepKa JOJKHA OBITh HAaHECEHA HAa CXEMY PpACIOJOXKEHHsS U IOCJIE 3TO BBINOJHEH pacyer
pPOCTBEpKaA.

KecTkocTHBIE XapaKTEPUCTUKU MO BEPTUKAIBHOMY IEPEMEIICHUI0 MOKHO BBIYHCIATH C
y4eToM win 6e3 ydyera cOOCTBEHHOIO Beca CBallHOro (pyHIaMEHTa, a TaKKe C y4eTOM 3aJJaHHOTO
[OJIb30BATENEM IPHUrpy3a. JTO HEOOXOAMMO HCIOJIB30BaTh B CIydae, €ClIM Ha (yHIAMEHTBHI
JEMCTBYIOT BBIIEPTUBAIOIINE HATPY3KH, IPU STOM PEKOMEHTyETCS:

1) BBINOJHATH pacyueT )KECTKOCTHBIX XapaKTEPHCTHK MO BEPTUKAILHOMY MEPEMEICHUIO C
y4eTOM TpUrpy3a, 3a7aBas B KauecTBe npurpyza MAX BblIepruBarollyo0 Harpy3Ky Ha
cBaifHbIN QyHIaMEHT

2) B pacyeTHOM KOMIUIEKCE, K KOTOPOM BBIMOJHSETCS pacueT Kapkaca, CO3/1aBaTh
MIOCTOSIHHOE JOIOJHUTEIBHOE 3arPy>KEHUE, pABHOE IIPUTPY3Y

[Ipu cobOmoleHuN 3TUX PEKOMEHIAIMA >KECTKOCTHBIE XapaKTEPUCTUKU BBIYUCISIOTCS
TakKuM 00pa3oM, YTOOBI OT IPUTPY3a OCAJKH CBAWHBIX (PYHIaMEHTOB OBLITN PaBHBIMHU.

Moprgok ceal | OtHoweHwke cTopod JonondutensHo Twn cean  TpewHb

O BbIYHBINA

L axmaTHEIA

Mpw nogbBope KycTa yYUTBIEaTE 0BBINHEIR W LWIaXMaTHBIA NOpAZCK

Cxema ¢gopmupoBaHus cBaifHOro KycTa. Tak:ke MOKHO 3aaTh y4eT OOBIYHON U IIaXMaTHOU
packiIaiKy Mpu Noa00pe CBaiHOTO KycTa.

OTHoweHwe ctopor GIEGLET

MpoKssonEHD
He bonee 1 (kBanpaT)
He Gonee 1.5

v He bonee 2



[Tpu moxbope (pacyere) CBafHOTO KycTa mporpaMmma coOJI0AaeT 3aJaHHOE COOTHOIICHHE CTOPOH
poCTBepKa

Tmn cBal  TpewmHel CkBamvdbl Ocagka Cxema Moobop kycta Momows

2.5 (T/m3) - O0keMHel BeC /0 pocTEEpKa
2.5 (T/m3) - OfwemHbIl Bec # /0 cBan

MoKE3aTE KOMMEHTADMA
FEANOMHWTE KOMMEHTADMA

300 (MM) - War ceTkM

BeluMcneHue Fu M Fd cean npu AMHEMWYECKMK MOTRITaHHAX
BeiuMcneHe Fu 1 Fd cBan no pesyneTaTaM S0HAMPOBSHNA

v BEINONHATE PECYET AOCTATONHOCTH GHKEPOEKM HAKHEN CETKM B MAMTHOM YacTK
v BbINONHATE PACYET HE KOCBEHHOE GPMUPOBEHWE NOAKONOHHWKS

BEINOAHATE PECYET BHELUEHTPEHHD CHATOMD NOAKONOHHUKE Ha YHCTEIA M3rMb
v Brerga apMMpoOBATE NOAKONOHHWK (MCKNKOYaTE BETOHHEIE CEYEHMA)

v [ONE3HAR HArDY3KE MOKET MMETE HYNEBDE SHAYEHME
MpOCMOTP PACHETS SHAYEHMA Y ANA TEKYLLEN MAPKKM DOCTEEPKS (KaK ANA YCnoBHOro dyHOSMEHTE)
1.1 - KoaddMUMEHT NPUBMAEHWA PACHETHEIX HArPY30K K HOPMATHMEHEIM
3 - KOMMYECTED PESEPEHLIX KOMMPOBaHWA NpM Nepe3anvod Gainoe ¢ pacdeToM (*.8vE)
OonyckaTte MIN paccToAHME MEXIY OCAMM 3A0MBHEIN CBal-cToek 1.5d
YYWTEIBATE PASHOHSNPAENEHHOCTE MOMEHTS M DOKOB0I Cunkl

He yuMThIBETE MPKM DacHETE 3HaYeHHA Fd
He YUMTLIBSTE NPM PaceTe 3HaqeHHA Fdu

PepakTHpoBEaTE 4

O0BbeMHBII Bec :k/0 pocTBepKa — UCIOIb3YETCs TP BHIUMCIEHUN COOCTBEHHOTO BEca pOCTBEpKa
O0bemHBII Bec /0 pocTBepKa — UCIOJIb3YETCs NIPU BBIYUCIEHUN COOCTBEHHOIO BEca CBau

KoMMeHTapuu — 10J1b30BaTENb MOKET OCTABIISITH CBOM KOMMEHTApPUU K pacyeTy, BBEIs TEKCT B
TekcToBoe noiie «Pe3ynpraTsl pacuer/KoMMmeHTapuii» U 3aTeM BbIOpPaB MyHKT MEHIO «3alOMHHUTD
KOMMEHTapHii»

Iar ceTku — mar BCOMOTaTeIbHOM CETKH MPU MPOPUCOBKE CBANHOTO KyCTa

Fu u Fd cBam — Berurcinenue conpotusienus FU u Hecyiei ciocobnoctu Fd mo pesynbratam
JTUHAMHYECKHUX UCTIBITAHUHN MCTIBITAHUNA U 30HAUPOBAHUS

BbINoJHATH pacyeT BHENIEHTPEHHO CKATOr0 MOIKOJOHHUKA HA YUCTHIH M3rud — BHINOTHEHNE
JIOTIOJTHATEIFHOTO pacyeTa C)KaToro MOJAKOJIOHHHUKA 0e3 yueTa BepTUKAILHOM CHITBI (Kak
M3rubaeMoro AJIeMeHTa)

BbInoJHATH pacyeT Ha KOCBCHHOC apMUPOBAHUEC MOJAKOJOHHUKA — OTKJI/BKJI pacucT

Bcerna apMupoBaTh NOAKOJOHHUK (MCKJIIOYATh 0€TOHHBbIE CeYeHHsI) — €CIIU B pe3yJIbTare
pacuera OETOHHOE CEUeHUEe HECEeT Harpy3Ky 0e3 apMaTyphl, TO IPOrpaMMa BCE PaBHO YCTAaHOBUT
apMarypy IO 3aJaHHOMY MOMEHTY C Yy4€TOM 3aJaHHOIO IPOLICHTAa apMUPOBAHUS.

ITosie3nast Harpy3ka MoKeT HMeTh HyJIeBOe 3HAYeHHe — HACTPOIKY CIENAYET OTKIIOYUTh, ECIH
[I0JIE3HAs Harpy3Ka UMeeT NOCTOSTHHYIO BEJIMYMHY BO BpeMeHHU. [Ipu BKIIIOUeHHOH HacTpolike
pacuer Jenaercs Ha Bce KOMOMHAIMM KakK ¢ TOJIE3HOM, Tak U 0e3 Hee.



KosdduumeHT npuBHaeHNs] pACYETHBIX HATPY30K K HOPMATUBHBIM - B IPOrpamMMe BCe
Harpy3KH 3aJ1al0Tcsl pacueTHbIMU. J1Jis puBeIeHUs] K HOPMAaTUBHBIM HArpy3KaM YKa)KUTE
nepeBogHoM koahdunment. HopmaTtuBHble HArpy3KU UCIOIB3YIOTCS JIJIsl pacyera Ha
TPEIMHOOOPa30BaHUE U [T pacuyeTa HapsHKEHUH 10T MOJ0MIBOM YCIIOBHOTO yHIaMeHTa (TIpH
pacyeTe OCajKH).

KosnyecTBo pe3epBHBIX KOMUPOBAHMI — TIPU COXPAHCHUU pacueTa Mporpamma coxpaseT (ain
¢ pacumupenuem SVA. B daiine ¢ pacmmpennem SVO Bcerga XxpaHuTcst KONHs BUepaliHeil padboTsl,
B (paitiax ¢ pacmpenusmu SV1...SV9 xpansarcs konuu ¢aiaioB NpeabIyIIX COXPAaHSHUH (eCu

3aJJaHHOE KOJMYECTBO PE3EPBHBIX KOIMMPOBAHUI OOJIBIIIE HYIIS).

JlomyckaTh MUHMMAJIbHOE PACCTOSTHHE MEKIY OCSIMH 3a0MBHBIX cBaii-cToek 1.5d — mpu
OTKJIFOYEHHOM HACTPOHKE MPUHMUMAETCS IS BceX 3a0MBHBIX cBail 3d.

YYHTHIBATH PAa3HOHANIPABJIEHHOCTh MOMEHTA M 0OKOBOI CHJIBI — IIPU pacyeTe pocTBEpKa
3aJlaHHble 3HaueHus: MoMeHTa (M) u 6okoBoii cuibl (T) mpuHUMarOTCs BCeria HanpaBjieHHbIMU B
OJTHOM HarpapiieHuH. Eciiu HarpaBieHusl pa3ingHbl, TO I y4eTa pa3HOHANPaBIEHHOCTH CIeyeT
HCI0JIb30BaTh 3HaK MUHYC U BKIIIOUNTH JaHHYIO HacTpoiiky. Kakoe HampaBieHue sBiaseTcs
MIOJIOKUTEIIBbHBIM, @ KAKOE OTPULATEIbHOE MOXKHO [TOCMOTPETH B JIETEHJIE B OKHE 3aaHUs
JIOTIOJIHUTEIbHBIX HATPY30K HA POCTBEPK.

He yuutbsiBaTh ipu pacuere 3Hadenue Fd (Fdu) — npu BKIIFOYCHHOW HACTPOWKE MPOrpamMMa IpH
pacuere cBaifHOro KycTa UrHOpupyet nonydenHoe 3Hauenue Fd (Fdu), T.e. mpoBepka BhIoOIHSETCS
TOJIBKO 10 3a1aHHOMY 3HaueHHIo R (N) u pe3ynbraram pacuera 1o 30HIHPOBAHUIO:

~| hpocihihcs (m):[3730

RIQUNIM: [100/15/10/5
RIQINM{eq.): [100/15/10i5

JlaHHBIH PeXXUM HEOOXOAUM JIJIS pacueTa CBau 1o 3ajanHoMy 3HadeHuto R(N), mpu 3ToM pacuet
HecyIlel ClOCOOHOCTH CBau 10 TPYHTY BBIMOJHAETCA (€CIU €ro aKTUBUPOBAJI MOJIb30BATEINb) IS
BBIYMCIICHNS YCUJIMM B CBA€ U JAIBHEHUIIETO pacuera apMUpoBaHus cBau. Hactpoiiku
3aIIOMUHAIOTCS AJIS KaXXA0M MapKH pOCTBEPKA NHIMBUAYAJIBHO.

Pe}laKTI/IPOBaTb — PCAAKTHPOBAHUC UCXOJHBIX JAHHBIX Cpa3y I10 BCECM POCTBCPKAM.

O nporpammMe  Cnpaska

v CBal KBaapaTHelE 3abKBHEIE
Ceau kpyrnele BypoHabuBHEIE

VYKaxxkuTe Balll BApUAHT

Cxema MNomowb

HacTpolika

MpOCMOTR OTYETE NO PSCYETY OCSAKM (3KONOPT A&HHEX E GIPRO-0canka)

HacTpoiiku — OTKPBITHE HOBOTO OKHA C HACTPOMKAMU IO pacyeTy OCaJIKH.

IIpocMoTp oTueTa — 3amyck nporpamMmmbl GIPRO-ocanka 1 3KCIoOpT JaHHBIX B 3Ty MPOTPaMMY.
Harpy3ku Ha cBau nepefarorcs B IpOrpaMMy € y4€TOM IIOCUMTAHHBIX U 3aJaHHBIX 3HAYCHUU
OTPHIIATEIIFHOW CHIIBI TPEHUS TPYHTA TI0 CBae.



Moabop kycTa | Momowk

I I dERd

30 - MAX konwyecTeo ceall
6.0 - MAX pazmep X, M
8.0 - MAX pazmep Y, m

10 - MAX konwdecTeo pRice

MoaBupaTe KycTel © ABYMA CEZAMMN

MoaBupate KycTel N HAMMEHBLUEMY packogy BeToHa Ha poOCTEEPK W CEAK

HD,II,&HFI'ETI: KW CTeI MO HaWUMEHELLER nacLwaan NogollBsl pOCTEEDES

MoaBupaTe KycTel N0 HAMMEHBLLER CTOWMOCTH CBAAHOTD dyHAIMEHTE (KyCT + pOCTEEpK)

CToWMOCTE MaTeEpHance u paboT

Jannbie no MAX 3HaueHusM u3 MeHio Ilog0dop KycTa ucnosib3yroTcsi Ipy aBTOMaTHYECKOM

Mogboop
. KycTa (aBT.) o o o
1nos0dope Kycta KOMaHA01 . Hacrpoiika o mogdope KycToB U3 JBYX CBall M KpUTEPUI
NogBop
KycTa [aBT.)
o100pa KycTa yuyuThIBaeTCs Ipu NoJ00pe KycTa KOMaHAaMU .
[TyHKT CTOMMOCTBH MaTepUaoB 1 paboT OTKPHIBAET OKHO:
— PaspaboTka rpyHTa 3a 1000m3 — — 3abwBka cBail 3a 1 M. —YcTpon VP cEal POCTHEIM Byp 3a 1m3
CTouMocTb @ Cean go 6m |Ceaun oo m |Cean go 12m |Cean no16m D <= 1500mm
0 0
1 1
2 2
3 3
4 — BoiBOS rpyHTa 3a 100 ToHH Bypetune 4 22959 12875 11021 7394
5 . - BHiCOKOCKOPOC- 5 30564 17288 14650 9834
6 Ha3km |HaSkm [Ha 10 km & Thoe 6 41412 23469 19806 13593
7 596 | 833 1421 1666 Huskockopoc- 7 51731 29200 24509 16604
THOE
— BetoH 3a 1m3 - i CcEall H Y 33 1M3 —

B10 [B12.5[B15 [B20 |B25 [B30 [B3s [B40 [B45 [BS0 |BSs [B60 |3amanitwii
571 | se2 | 612 | 653 | 674 [ 697 | 720 | 748 [ 975 | 1077| 1178[ 1280[ 612 |

— MapameTpbl onT i

[T caai

I~ 350mm [ 400 mm

O6paTHYD 33ChINKY BbINONHATE
M3BNEYEHHLIM TEYHTOM

|¥ YuWThIESTE BLIB0S TPYHTA Ha Rl n

-

MNep
’7 [~ 300 Mm

[~ YuuThiBaTh BOOONOHWHEHHE
Helx CBail NpW Noghope kycTa

EMble CeyeHna Gy

[ 600mm [~ 620mm [ 700mm [ 730mm [ 750mm [ S00mm [ 380 mm
[~ 1000 mm [~ 1030 mm [ 1080mm [~ 1180 mm [ 1200 mm [ 1280 mm
I~ 1300mm T 1350mm [~ 1480mm [ 1500 Mm

Pacxog apMaTypbl B kT Ha 1 M3 pocTBepEa: I 50 Ha 1 M3 GyposalueHoi cean: I 50

3a 1m3

fo3m3 [Oo5m3 [[o10 M3 Ao 25m3 [Gonee 25 3 |

340

| 270

| 214

| 157

128

Mpu nogfope ceYeHHA CBaH NPUHMATL PACCTORHME
OT KpaA cBal A0 KpaA POCTEEPKE, MM:

100

33 1000m3 | Marep

sa 1M3 | Apmarypa sa 1T | CGopras /6 cean sa 1m3 | Kosgg. [

Ha 1 |

| 12 | 7700

| 1800

5,24) 100

B oxHE MOXXHO MEHSTH paCu€HKHU U H&CTpOﬁKH OIITUMH3AIIUH.




5. Pacuer HeCKOJIbKHX POCTBEPKOB

— KomaHgsl

+ | 8| & |*
¥

Jdotaeute | Yoamete | Peparmes

2 Mapkw pocTBEpKDE

= |Hapxnpncraepnua
1 Pem

F_

B nporpaMmmMe BO3MOKEH pacuyeT HECKOJIBKUX POCTBEPKOB OJTHOBpeMEHHO. [IporpamMma 3anomuHaer
JUISL K&KJIOTO POCTBEPKA BCE HACTPOUKH, BKIIIOYAsi HEOOXOAUMBIE ITYHKTHI BEPXHETO MEHIO.
JIBOIHOM KJIMK TI0O MapKe OTKPHIBACT OKHO ¢ KOMOMHAIMSIME HArPY30K.

- I3BMCHCHUC pa3MCpPOB OKHA

* - NEPCKIIOYATCIIb KOMaH/

- PCKUM pacucTa BCCX POCTBEPKOB. I[J'I}I pacucTa Kaxxa0i MapKu poCTBECPKa
HWHUIUHUPYCTCA BBIIIOJIHCHUEC KOMAaHbI #po6epumsb njiumy .

- peXuM 1o00pa KyCTOB ISl BCEX pOCTBEPKOB. [l mog00opa HHUITMHPYETCS
BBITIOJTHEHUE KOMaH/IbI H00O0p Kycma (aem.).

B tabGnuiie Mapok poCcTBEPKOB BBICOKHE POCTBEPKU OTOOpakaroTCst Ha OesioM (hoHe.

6. Ha3nauenme THNa cBau (cTolika nim Bucsiuas). Kiacc 6eTona ceau

KOHTaKT C rpyHToM: CBan - CToKN |

- BBIOEpUTE CBAaU-CTONKHU WJIM BUCSUUE CBaM (MCIIOJIb3YeTCs TpU
pacdeTe ocaaku U KpeHa). Eciu BKkITtoueHa HacTpoiKa pacuera HeCyIIel CrtocOOHOCTH CBau 110



TPYHTY IIpU pacyeTe CBaHOIO KyCTa THII CBau 110 KOHTAKTY ¢ TPYHTOM IIPUHUMAETCS
aBTOMATHUYECKH 110 pe3ynibTatam pacyera Fd cau.

BeToH cBan

B15 -
- BBIOEpHUTE KJ1acc OETOHA CBan

7. KoadgduumeHThI HCIOIB30BAHNS U Pe3yJbTATHI pacyeTra Mo ocajaKe

Y - C:E'.'E'E' Em; -
Yoo - N-0.00 nm: -
QD27
A= 100
T3S
T 00D

Q:0.26 M:0.50 TTPo:0 24
ITPer.31 A0 56 To:0,00 Te0,00

B0 B6 Q002
M:000 W:D0D
¥0:-Fd:0.64

Fdu.-

Kinuk mo xapTuHKe BBI3bIBAeT TaOnuIly ¢ pacmu@poBKoil K03()PHUIMEHTOB UCTIOIH30BAHUS :

1
. HoadihMUuMEHTB HCMONb30BAHHA

Mapametp |}{03¢|. |CI-"IFHEIJ'I
MeCTHaA NPOYHOCTE NOQKONOHHWES () 0.00
MpOYHOCTE NOAKONOHHWES HA BHELEHTPEHHOE CHATWE (pacTAXeHne) (M) 042
MpOYHOCTE NOOKONOHHWEA HA NONEpEYHYD cHny G83 Y4eTa NONEpEYHoN apMaTypsl (Q) 0.27
MNowage CeYeHUA apmMaTypel (As) 0.as
Mpogon#MTENEHOE PACKPLITHE TREWWH B NOOKONOHHWEE (Tn) 0.8a3
KpaTKoEpEeMEHHOE DACKPEITHE TPEWWH B NOQKONOHHKES (TE) 0.00
MPOYHOCTE NAWTEI HA NONEPEYHY cHNy Ge3 NonepedHol apMaTtypel (G 0.09
MpOYHOCTE NNUTEI HA OEACTENE M3rMGAKWErD MoMeHTa (M) 0.ao
[MpOYHOCTE NNWTEI HA NPOQABENWBaHWE NOQKONOHHKWEOM (TTPa) 0.03
MpOYHOCTE MAWTEl HA NPOOABNWEIHWE VIMOBOA cRARA (TTPC) 0.21
LocTaToyHOCTE AHKEPOBKN ApMaTypRl B NNKMTE (A) 0.00
Mpogon#UTENEHOE PACKPEITHE TREWWH B NAKMTE (TN) M = Merc
KpaTKoBpEMEHHOE PACKPLITME TRELWMWH B NOKTE (TK) W = Mcre
MAX DONYCTMMAA HAMPY3Ka Ha ceaw (R, 3a0aHHaA NoNk30BATENEM) 013
MAX QONYCTWMAA Harpy3ka Ha ceaw (&, 330aHHan NoNe30BaTENEM) 0.05
WAX OoNYCTUMAA HAMPY3Ka (OTPRIE) Ha cEak (N, 330aHHAaA NonL30BATENEM) 0.00
MAX QonyCTWMAaA Harpy3ka Ha ceakw (M, 3agaHHan NoNe3aoBaTenem) 0.32
YCTOWYMBOCTE OCHOBAHMWA (YO -
Hecywan cnocofHOCTE CBAN N0 TPYHTY HA NPMHUM © YU4eTom YK 0.4a
Hecywan cnocofHOCTE CBal NO TPYHTY HA OTPRIB © YY4eTom YK -

[Tpu HEeyIOBIETBOPUTEILHOM Pe3ybTaTe pacuyera IMOJKOJIOHHHKA [0 MOMEHTY (P BKIFOUEHHOI
Hactpoiike B MeH0 JJOTIOJTHUTEJIBHO npoBepku Ha 4MCTHIN U3THO BHEIIEHTPEHHO CXKATOTO
MOJIKOJIOHHUKA) , Koraa Am >= Ar 3HaueHue Kod(pPHUIMEeHTa UCIIOIb30BaHus M oToOpakaeTcs



BOCKIIMIATCIIbHBIM 3HAKOM M PACUCT HA 3Ty KOM6HHaLII/IIO Ha BHCIICHTPCHHOC CKAaTUC HEC
IIPOU3BOJUTHCA.

Koaddurnment Qa orobpaskaercs B cirydae, €Ciid 10 pacyeTy TpedyeTcs yCTaHOBKA IMONEPEYHON
apMaTypbl B MOAKOJIOHHHKE, /IS 33JJaHHOTO M0JIb30BATEJIeM KOJIMYECTBA MOMIEPEYHBIX CTEPKHEN
(ecnu 3ajaHHOE KOJIMYECTBO CTepKHEH Ooubiie Hys ). KonnuecTBo crep:kHel monepedHoi
apMaTypsl B CEUCHHMHU ITOJKOJIOHHMKA MOKHO 33/1aTh B OKHE peJaKkTopa - IiEusmem

KoaddunmenTs! nucnonp3oBanus no TpedyemMoi AJIMHE aHKEPOBKH apMaTypHl :

Y 0,51 A 0,21
o 049

JU1 HUKHETO CeYeHMS MOAKOJIOHHMKA :

X — aHKepOoBKa apMaTyphbl ITOJIKOJIOHHUKA 110 TpaHy X B MOJAKOJIOHHUK
Xn — aHKepOBKa apMaTyphbl [10IKOJIOHHHKA 110 rpaHu X B IUIUTHYIO YaCTh
Y1 — aHKepoBKa apMaTyphl [TOJIKOJIOHHUKA I10 TpaHu Y B MTOJKOJIOHHUK
Y11 — aHKepOBKa apMaTyphbl I10IKOJIOHHHKA 110 TpaHu Y B IUIUTHYIO YaCTh

Pacuer TpeOyemoii ANIMHBI akepoBKHU MTpousBoauTcs o nocooduro k CIT 52-101-2003 paznen 5
dopmyiet 5.1...5.3 u CI163.13330.2012 dopmymsr 10.1...10.3. Tlpu pacuere mpuHSATO
apMUPOBaHHE TOPSYCKATAHON U TEPMOMEXaHUYCCKH YIIPOYHCHHOM apMaTypoii NEPUOTUIESCKOTO
npodwmis (kraccoB A300, A400 u A500).

Koaddurments! ncnonp3oBanus mo TpedyeMon JUIMHE aHKEPOBKHU SIBIISIFOTCS MH(POPMaIMOHHBIMHU
JUIS TIOJIB30BATENs M HE BIUSIOT Ha pacdyeT caMoOro poCTBepKa U OCHOBaHUS (BBIOOp MpOrpaMMoii
OKOHYATEJILHOTO BapuaHTa). Berancienne ko3P uiimeHToB UCIOIb30BAHNE BBITIOIHSIETCS TOJIBKO,
€CJIM MOJIB30BaTelb 3a/1a]1 AMAMETP U KOJIMYECTBO CTEPIKHEN B MOAKOJIOHHHUKE.

| Ocamea: 18w || Frp: 85172 |
| o
| Gmaxx: 34 6r02 || Gmaxy: 173702 |
[ Gep: 17372 || Gmax 34602 |

Ocanka — ocajka pocTBepKa (CBau), I€Tall pacueTa CMOTPHUTE B OTUETE MO PACUETY OCAJKHU.
Rrp — pacueTHOe cOnpOTHUBIIEHHE T'PYHTA M0/ OJOLIBON YCIOBHOTO (hyHIaMEHTA.

Kpen MX — kpeH BI0b CTOPOHBI X

Kpen My — kpeH B10J1b CTOPOHBI Y

Gmax,x — MAX kpaeBoe HaIpspKeHHE

Gmax,y - MAX kpaeBoe HalpspKeHHe

G,cp — cpenHee HanpsDKEHUE TI0]T MTOI0MIBOM YCIIOBHOTO (PyHIaMEHTA

Gmax — MAX yrinoBoe HarnpspKeHUe 10T TIOJJOUIBOM YCIOBHOTO (yHJaMEHTa

I[CTaJ'II/I pacycTa yCJIOBHOT'O (bYHI[aMeHTa CMOTPUTEC B OTUCTC.

ENE - CTOMMOCTB CTPOMTENLCTBA B THIC. pyOIieit



8. Pacuer ocaakmu

Hacrpoiiku 1o pacuery oCaaku :

—Ocagka

[+ BuinonHATL pacqeT ocagku
[+ BrinonHATE pacuyeT kpeHa

[~ BuinoNHATH PACYET NPOCATKM

MoafupaTe cBaRHbIA KYCT ©
yueToM MAX oonyCcTHMBIX |

[T Ocapkw [ Kpena

MAX occagka, MM

2 | MAX KpeH : -
Hopmatue

¥ CHuM 2.02.01-83

{ CIN50-101-2004

e CN 22133302011
CN 24.13330.2011

Tonwuua cnos
npu pazineke
OCHOBEHWA, M IU
TomuuHa cnos v
ABTOMATHYECKH

Mpu pacyeTe YCnoEHOro
diyHEAMEHTa NPUHATE Nog
NOGOoWEONH:

RrpyHTa, T/iMZ : IEI-

(0-BLIYWCNATE @BTOMATHYECKHN )

— MogeuteT Rrp

—Iﬁ:u{c'rpgmnmum CEEMA

3naHue c
rufkon cxemon

Mogean [ _?I

WHA AHWA, M
v [nuna g, I
BhicoTa 308HWA, M : I

—pyaTH

MNpoYHOCTHBIE
XAPaKTEPUCTHEN TPYHTA
[ cudn ) onpegensHsl
HENDCPEACTBEHHBIMAN
MCNbITEHUAMM

I'I POYHOCTHBIE
beapaKTEPHCTHKM

o érwn‘ra(cud}u}
NpUHATH No TaGnuuam
n punoxeHua "B
1CN122.13330.2011

— Iomeamn

hs, m :|
hcf, m :|

YOeneHuli BEC
KOHCTPYELHK nona

Yol TiM3 : I_

OGbeMHbI
BEC 3AChINKN
N, T3

— Cxema

2

PacueT RrpyHTa
BLINONHAETCA MW
ELIMHCNEHHHA OCA0KH
YCROBHOTO hyHOAMEHTA
METOLOM MOCNORHOTD
CYMMHPOEaHHA

ytiusa

Jaceinka

Mpu pacueTe ocagkn
[T yuuThiEaTe BNUAHKE _I'

COCEOHUX BYHAAMEHTOE

—Paguyc $0Hb1 BNUAHKA - IS |—

o R =K1 *Hc (rnyGuHa
CHMMAEMON TOMH)

K1 : |1.3

R = K2 * (h+hce)
{ (zarnyGnexue
pOCTEEQKA+ANMHA CEAMN)

K2 : |2
" R =Rmax

Rmax, m : |1

3nauenwe MAX ocagkn W kpeHa
NPUCEOHTE BCEM MapKaMm
pPOCTEEPRKDE

Ana rpyHTes | Tuna no
NPOCaA0YHLIM CEOACTEAM

v BbINONHATE PACYET
npocagkd oT cofceedHoro
BECA IPYHTA HUHE
OTMETEM ¥TB

[T BhinonHaTb pacuysT ocagkd Ha ocoloe COMETAaHWE HArpysoK (CelcmMuka)

¥ Ocagky orkonocBaRHOTD rPYHTA BLINOAHATE HA MyGUHY He GoNee OTMETKW HUSA CBAM

r Mpu Bolyucnedun OuTOBOT0 QEBNEHUA HE 0TMETKE NOGUWEL! YCNOBHOMD GYHLEMEHTE YUNTHIBATE BEC MCKYCCTEEHHON 3aChink
(Twn 9) 0T OTMETKKW HW3A 3ACHINKN G0 OTMETKN NOGOWELl pPOCTEEpKA (NPM HANWYWK TAKDBOTD)

3a/laHHBIN B JaHHOM OKHE OOBbEMHBIN BEC 3aCBIIIKM UCIIOJIb3YETCs TONBKO AJIs pacyeta RrpyHTa
0J1 TOIOIIBOM YCIIOBHOTO ()yHAaMEHTA.

[Ipu pacuere ocagku POCTBEPKOB C YUETOM BIUSHUS COCETHUX POCTBEPKOB HEOOXOIUMO
coOJTI0/1aTh CIEAYIONINE MPaBHIIA;

1) BkirodaTh pexHM ydeTa BIUSHHUS CISAYeT TOJIbKO MOCIIC KOHCTPYHPOBAHUS U 3a/1aHKE
POCTBEPKOB Ha CXEME PACIIOJIOKEHHUS.

2) 3aKOHCTPYHMPOBAHHBIC POCTBEPKH JOKHBI OBITH MPOCUYNUTAHBI HA Bee 3amanubie PCY. D1o
HE00XO0IMMO sl TOTO, UTOOBI MPOTrpaMMa BhIOpaia HauxyJiiee 3HaYCHHe
JOTIOTHUTEIFHOTO HANPSDKEHHS TI0]T TOA0IBOM dyHmaMmenTa. Eciu kakoil-mu6o pocTBepk
OyZeT mpocYuTaH Ha BeIOpaHHOE monik3oBareneM PCY, To naHHBIE 1O HAUXY/IIEMY
3HAYEHUIO JOMOJHUTEIBHOTO HAPSHKEHUS TI0 ATONH Mapke OyayT MOTEPSIHBI M BO3MOKHBI

cooOmieHus: 00 ommoKe MpU pacyeTe OCaIKH.

3) PeKOMeH,I[yeTCSI BOCIIOJIB30BATHCs aBTOMATHYCCKHM PACYC€TOM BCEX MAPOK ITO BCEM

3agauabsM PCY.




9. Pa0ora co CKBaKUHAMH

i x
OTMeTkH U YTB POCTEEPKM CNUCOK CKESMUH E2Hc <>/l CKBaKHHa Copy
Abc. oTMeTKa HYNA (M} Mapka Buicota M| MnyGusa,m | OTH.OTM. BEpxa, M| CBas, M N2 cee.| ABc. omw. yoTes, w | Afc. otw. Y78, w) Omw. L] - 053
T 98 09 2 11000 150 T-C-23 183.0 180.0 185.65] | 0 g
T — — i 1 — i — i — 1l
. . . - Mogowea -1,85
TpyToBsie Bogbl v T-C-16 184,85 1200 15525 — gEEl-— —
T-C-28 185.08 120.0 161.88] gaa H
Nposepka nexopHsix T.C88 182.42 17293 144.0 | 407 g § Bcraptaceint
AAHHBIX N0 CKBAMWHAM X 3 [ B
[¥ Pucosatk nofowsy poCTEESPKE W HW3 CBAM Ha CKEAMMHE If 19 1??1 '3'” 15'3?1 j OTE) S§
THNBI rPYHTOBELIX CNOEE (Habop), BCTPEYAHUHXCA B CKEAMHHAX - - WrD Main % Q --
N [Hassaswe [[Exm2 [ilow2]@Ilrpaayc] il w2 [ sb.Myaccora| Mpocasa| Ten| ¥l w/wa[$lpaaye  [Clam2  [Us[IL [Ronmsz[Kpyneocre  |Mnomeocte [Ip% [& [ Bnawe(f o
1 |Wra1 &00.0 185 140 28 0.35| Her 14 1.85| 14.0:18.0 2835 0.15 0.68 0.4
cTap M3 2
2 [wrat1e 4800| 1024 140 28 0.35 Her 14 102 140180 2835 0.13 088 0 877 [
3 [crpuraa || so0o 10 25.0 15 0.30| Her 10 10 250 03 0.5 40| 08 0
4 |crspira 4 || sm00 10 230 [ 0.38 Her 12 1.0 3.0 48 0.1 0 0
5 [Moryesacs[| 100 20 0.0 0.1 0.27| Her 3 2.0 0.0 0.1 op.xpynsoCTH | pancrin 0.8[ wancena
B | crapHacan 10.0 18 0.0 1.0 0.27| Her 1 1.8 0.0 1.0 Py CPEA.MNOTH. 0.8 | wanoena
T |ctaplla 5 | [ 1900.0 2.01 3.0 0.8 0.20| Her 2 2.0 3.0 0.8 CPEAR.INOTH. 0.6 wanoens
4 >
Tun rpyuTa | Hus caan 11685
1 - KpynHooGnoMO4HbIE TPYHTLI C NECHEHLIM SBN0NHKTENEM W NECHBHDIE, KPOME MENKIX W NbINEBATLIX ~
2 - Meckn mMenkne
3 - MNeckn noineBaTbie (MANOENAXHLIE W BNAXHLIE)
4 Meckn NENEBATHIE (HACKWEHHEIE BOgoN)
5 - MbINEEATO-IMWHUCTIE, @ TAKKE KPYNHOCONOMOYHbIE C NBINEEATOMWHICTLIM SAN0MHWTENEM C NOKAZATENEM TEKYYECTH IPYHTA WM 2aNoNHUTenA IL <= 0.25 i
| Sewropmopwmos gy ey | e | & Myaccons |
Ne [ MnyBuna ot yera ¢ w_ |[H npocagourioe gaenenie (Psl), T/m2 [Eslnpu p = 10 T2 | Esl npu p = 20 Tim2 | Eslnpu p = 30 Tim2 |
cTap M35
Crke. T-C-88
" AfGC.oTMeTEa (¢ OTH.OTMETKS
Kon-go ctpok: |0 ok ¢ MpocagouHbie rpyHTel I TANE  ( MpocagouHsle rpyHTE! Il THNE

Buumanue! J{7s KOppeKTHOTO pacuera HecyIlei crnocoOHOCTH CBaif IO TPYHTY M pacdyeTa 0CaIKu

MIPU UCIIOJIb30BAaHUU UCKYCCTBEHHOM OTCBHINIKHU IIPH IIAHUPOBKE TEPUTOPPHUH TOJICHITKON CIEAYyET
COOTIOAATH CIEIYIONINE MpaBuiIa:

[Tpu nnaHUpPOBKE TEPPUTOPUH MOICHIITKON B CKBAKUHY CaMy 3aChIIIKY HEOOXOIMMO 33aaBaTh
BEpXHUM ciioeM rpyHToM Tl 9. [Ipu pacuere ocanku OBITOBOE TaBJICHUE CUUTACTCS OT
OTMETKH HU3a MOACHITKU. [Ipr HeoOX0IUMOCTH BKITIOUEHHS B 3HAUEHHE OBITOBOTO JABICHUS
CJIOS TPYHTA UCKYCCTBEHHOM 3aCHIMKK OT OTMETKH TOJIOMIBBI IO HU3a TOJICHITKY (TTPU HATMYUHU
TaKOBOI1) BKJIFOUHTE B OKHE HACTPOEK pacueTa 0CaJKu COOTBETCTBYIOIIYIO HACTPOIKY.

CKBa)KI/IHy CJICAYCT 3a1aBaTb CTPOTO II0 T€OJIOTMICCKOMY OTUCTY, IIPHU 3TOM IIpOIrpaMMa
CUUTacT, 4TO 6y21€T IMPOU3BCCHA CPE3KaA OT YCTh CKBAXXKUHBI 10 OTMCTKH HU3a POCTBEPKA,
€CJIM OTMCTKaA YCTbS BBIIIC OTMETKHU ITOJOMIIBBI POCTBCPKA.

Ecnu HeoOx01MMO 3a/1aTh TEXHOT€HHBIN TPYHT, KOTOPBIH HE TUIAHUPYETCS YUUTHIBATH IPU
pacuere Hecyllei cnocoOHOCTH CBau MO FPYHTY, TO MOKHO UCIIOJIb30BaTh MEPBBIM TUIT TPyHTA
¥ 33/1aTh JUIsl HETrO peIxjioe coctostHue. Ho ecr He0OXOAMMO PBHIXJIbIM IPYHT YYUTHIBATh IPU
pacyder Ha YCTOMYMBOCTh OKOJIOCBAfHOTO TPYHTA, TO B OKHE pacuera cBau 10 I'PYHTY B
BEPXHEM MEHIO MOXKHO 3a/1aTh IPUHYAUTENBHO KOA(PGHUIIMEHT MPOIOPIUOHATBHOCTH IS
PBIXJIOTO IPpyHTA (110 YMOJIYAHUIO UMEET HYJIEBOE 3HAYECHHUE).




—OTmeTEn n ¥TB

Afc. oTMETEA Hyna (M)

N

[pYHTOBBIE BOgbl |

MNpoBEpka HCXOOHBIX
gaHHbIX no

[Tpu HaNM4YMK TPYHTOBBIX BOJ BKIIOUMTE (priaskoK. IIpu OTCYTCTBHM I'PYHTOBBIX BOJI OTMETKY YI'B
3aJlaBaiiTe HYUJKE JIHA CKBaKUHBI U OTKI0UnTe (uakok. [Tociie BHECEHUS U3MEHEHUH B UCXOHbIE

JaHHBIC 11O CKBaAXXMHaM H€06XOHI/IMO BBITIOJIHUTB MPOBCPKY UCXOJHBIX JAHHBIX. Fpa(pnqeacoe
0To6pa>1<eHHe CKBa’XMHBI BOBMOXXHO TOJIBKO ITOCJIE ITPOBEPKU U OTCYTCTBHUA OIIMOOK B HUCXOAHBIX

JAHHBIX.

— PocTBEpKKM

[¥ PucoBaTh NOQOWEY POCTEEPKA M HU3 CEAW Ha CKEaMHHE

Cricok pocTBepkoB ((hopMHUpyeTCss aBTOMATHUYECKH ), IPUHAIICKAIINX BRIOPAHHON CKBAKHHE.
3HaueHus B TaOIUIE MOXKHO MEHSThH — TBOMHON KIIMK WM KiaBuiia Enter.

— CNUCOK CEKBEEAH

i |

Cnucok CKBaXHUH. 3HAYEHHS B TA0JIMIIE MOKHO MEHSTh — JIBOWHOM KIWK Win kiaBuia Enter. [pu
OTCYTCTBUH I'DYHTOBBIX BoJ OTMETKY YI'B 3amaBaiiTe HUKE JHA CKBaXKUHBI. IIpH OTCYTCTBUM

BOJOVYIIOpAa OTMETKY BOJIOYIIOPA 33aJaBalTE HIKE JTHA CKBAXKHUHBI.

% - xonmpoBaTk comepkuMoe TabaHIBI B Oypep 0OMeHa (6€3 COCTaB CKBAKHH)
2] - BcraBuTh comepxkumoe TabauIpl U3 Oydepa oOMeHa (0€3 cocTaBa CKBaXKHUH)
- KOMUPOBATh TEKYIIYIO CKBAKHHY

- IEPEKITIOYUTHCS B COCTAB CKBAYKHHBI

B - yjanuTh cKBaXKHHY

- Creamuna 6068 E1E<-
Cnou rpyHTa us Habopa TonumHda, mMm -
Mra 200
Pra 1300
Wray 7200
Pra &00
T34 300
Pra 1000 ;I

CocraB CKBaXWHBI. 3HAYEHUS B TaOJIMIIE MOYKHO MEHATEH — ABOMHON KJIMK WiIX Kiasuma Enter.



& - konmpoBats cogepxuMoe TabaMIEI B Oydep oOMeHa
2] - BcraBuTh comepxkuMoe TabaMIBI U3 Oydepa oOMeHa
- IEPEKITIOYUTHCS B CIIUCOK CKBKUH

B - yranuTh TEKyIIyro CTPOKy

El - pasnswxka ctpok

THNbI FPYHTOBLIX cNOeB [(HAGOP), BCTREYaHIUWXCA B CKEAMRNHAX - - W3 Maiin % Z' --

N2 | Hasearwe E.mwZ | ¥l 7/m3 | @Il rpamyc| Cll, v/w2 | k. Myaccora| Mpocanka | Ten| Y w/wd | €l rpamyc | Cl w2 |LI,B| IL Re.n, miw2 | KpynrocTe MnomsecTe | Ip3% | e Bnaws {Sr) | Megwote

1 |Hrat 1500 1.89 30 [} 0.27| Her 1 189 30 [+] TPaBenkcT. CPEN. MNOTH. 0.6| manoenax. | Her

2 |Wraz_1 1320.0 1.89 200 19 0.3| Her 5 1.89 200 19 0.2 10 0.6| Her

3 |Wraz_2 1320.0 0.92 200 19 0.3| Her 5 052 200 19 02 10 0.6| Her
< | i

W2l | kna MEePEKII0YaTeNb EIMHUL U3MEPEHMUS.

HaGop rpyHTOBBIX CJIOEB, BCTPEUAIOIIUXCS B FEOJIOTHUECKOM OTUYETE M U3 KOTOPOTO
(hopMHUpyeTCst COCTaB CKBAKHH.

& - xommposats comepkuMoe Tabmusl B Oydhep obMeHa

2] - BcTaBUTh cofepkuMoe TabauIbl U3 Oydepa oOMeHa

B - 106aBUTH TEKYIINI TPYHTOBBIH CJIOM U3 HAOOpa B COCTAB CKBAYKHHBI
B - yjanuTh TEKYLIYIO CTPOKY

[Copy | - KOIIMPOBaTh TabauIly B Oydep ooMeHa

- - PpacueT BeCa rpyHTa € y4€TOM B3BCHIMBAIOIIICTO JIENCTBUS BOJBI

& Boiuvcnenue Y rpyHTa € yUeToM B3BEIWHBAKILEr0 AeHCTBHA BOJbI @

BhluncneHne YOENEHOMD BECA MPYHTA C YYETOM B3EEWUMEAIWETD SERCTENA Boghl Yab = (Ya-Yw) / (1+e)

YOenbHeIl BEC YACTHL rpyHTa Ys: | (o /a3  kH/m3
KoadhnuneHT NoprCToCTH : Ysb =

OCHOBAHWA 30aHHA W COOPY:HEHWA (K CHIM 2.02.01-83) Tab AW rPYHTOBLIX CAOEE

Pacuet npowssoguTcA no dopMyne 36 nocofua no NpoSKTHPOBAHNID 3daHecTu B TEKYLWIYO CTPOKY ‘

[IporpamMma aBTOMaTH4YECKU OMPEEIIIeT TPYHTOBBIE CIOU MOJI OJIOIIBOM YCIOBHOTO (hyH/IaMEHTa
Y BBIUKCIISIET 3HaUeHue Rrp .

B cniricke TUIIOB IPYHTOB BCTPEYAIOTCS TUIIBI TPYHTOB, KOTOPBIE B3aUMHO AyOJIUPYIO IpYT Apyra.
Hanpumep, TUIbI rpyHTOB Cylech, IIMHA, CYTJIMHKHI TaK)K€ MOKHO OTHECTH K MbLIEBATO-
TJIMHUCTBIM TpyHTaM (T 5,6,7). Pa3Huna 3akirouaercs B TOM, YTO IPU YKa3aHUU KOHKPETHOU
Pa3HOBUIHOCTH IBUIEBATO-TVIMHUCTBIX TpyHTOB TUnamu 10,11,13,14 nmporpamma yunTeIBaeT
npumMedanus K Tabnuuam CHulla s koppeKTHpOBKH TaOJIMUHBIX 3HAYSHUN TIPU pacdeTe Hecylen
CIIOCOOHOCTH CBau 10 TpyHTY. [Ipu 3a1anuu MbIIeBaTO-TIAMHUCTOTO TPyHTA TUIIAMU S...7 10
3Ha4YeHHuIo Lp mporpaMma aBToMaTu4ecKH ONpeaessieT pa3HOBUAHOCTb IPYHTA, HO TOJIBKO JUIS
BBIUUCIICHUS 3HaueHUs Kodddurmenta Y Cf 11 Bucsunx OypoHaOMBHBIX CBaii.



10. Pacuer Hecylleii cHOCOOHOCTH CBAii 10 TPYHTY M YCTOIHYHBOCTH OCHOBAHMA

Teopua pacuera snauenniii Fd u Fdu (CHwuM 2.02,03-83) 16 - konnuectee ceai 6 kycte  JlnaepHeie ckeaskmnHel (HeT)

OtpuyatensHoe TpeHne  BedHoMEpINBIE FpyHTEI

pe
He npoBepATh cofinogeHue TpebosaHui

’—T CHuall OTpuie FdufFdu(ea.) () : 36305  [36.305

npimMeyadia k n.4.7 CHul 2.02.03-85 . B kycte Koad. ucnon VO'I:l

B cBan

[~ Oruer

P BeToH cean - —Harpysku | COoYeTaHue) —C Copy |>
hpocihhca (m): [0.9/2116.0 a¢ry: [1.0802 Me, (rur): [GBONNN
B25 v 0,0
Otm. pocte (M): [ 100 j M (™m): (.00 M, (Tm): - B T
MNogowsa o
—C —Ceil ~Harpysku (ocoboe covetanme) —— | [ 3.0 KLy Hresace
Pasmep d (M) : e T B9 Qeq (rk [BI  Me,eq (rua): - oTE)
400 MosmoprewocTs
M, eq (Tm) WMt eq (TM):
S i o —
By r m K—
1
[~ KOHTaKT ¢ rpyHToM | — Ko3th. HAnemHOCTH - KostnunerT K, Thws l— | -9.91 \ CK 2aC B0A
" Csan sucAuan Yk: \
1 = K@ Lk Mpunats asTomatnuscm [ Mr3zae
~ Csan - cToiika n | 12¢
puHIMaTE = — T
(s OnpegenuTs ¥ aBTOMaTUYECKM rayouna z | -14,51 ]
ABTOMATHYECKH non3.10 MpousBECTH BRIYMCNEHHA AnA -[ Ursse
38AaHHOI rMyBHHE Z, M _ 2 | -16,51 1
[¥ 3ecTkan sagenka cEau B POCTEERK | Huscaan J:::)-180 _
. 3  MNapameTpsi pacueTa ?
. N BCerpa BbINOMHATE PacHeT -
B W G VCTORUMBOCTH OCHOEAHNA ) © Ursée
PECYETHOE CONPOTHENEHNE NoG | -22,51 ¢ ¢+
HIKHUM KOHUOM cBan R, T/m2 2000 Mpu pacyeTe cBANHOMD KyCTa Bogoynop |}
BLINONHATE PACYET N0 HECYWEH el —
MpUHUMETE 8BTOMATHYECKH NO N.4.1 I CNOCOBHOCTH CEAM N0 FPYHTY W ? — 1}
- YCTOHYMBOCTH OCHOBAHUA. —
~TonwuHa cnoes —
MAXTDI]I.I[MHE c;mn npn paﬁcue’re . [ Tun 671 — v 7e
Hecyljei cnocofHocTH No GokoBoi Bacnopoe Ocos | -25,
noBepxHoCTH (He Gonee 2m) : [2 F r mincTEEEEEeT W I l I s e
PocTEepK © 0QHOPAIHBIM r o2 | -32.21 8
r NnoTHsie TRYHTBI pac ceail - —
MNOTHOCTE ONPEAENEHE N0 AaHHbIM —
CTATHYECKOTD IOHANPOBAHUS [ Ee e e B VR, —|vr=7e
{* DnpegeneHc apyYruMK BHZEMI HELICKaHII Npwxum FdiFd{eq.) (1) : [91.782 |91.782 Cre. T-C-22

" ABc.oTMerka (¥ OTH.OTMETKE

T-C-22 hd I

PucoBaTH NoAowe)
I Aowsy

[ Pacuet ana rnyGunsl z = hsv-L0 = 16,0m |

Npweegennan mybusa z1 = z*Ae = 0,002m

NpueegexHan rmyGuna norpyxenna cean L1 = 0,002m

No TaGnuue 5 npunoxenns 1 koadiduumenT AQ = 72,004
Mo Tafiniuye 5 npunosenna 1 koadduumenT BO = 192 025
Mo Tafiniue 5 npunosenna 1 koadduumenT CO = 576 243

FOPHIOHTANBHOE NEPEMEUIEHIE CEYEHUA OT AERCTBIA CHNLI 1T, NPUNOKEHHOR
B YPOBHE NOAOWESLH! POCTBEPKE BbIYHCNAEM N0 hopmMyne (32) npunoxeHna 1
EnH = AD / (E*"Ae"3) = 3916352000 0m/T

FOPHIOHTANBHOE NEPEMEUIEHIE CEYEHUA 0T AElCTEINA MOMENTE 1TM, AelicTBynwErD
E YPOBHE NOAOWBSLI POCTBEPKE BhIYKCNAEM no dopmyne (33) npunoxenna 1
Enn = BO / (E*FAS*Z) = 1474970 75 (1/7)

¥ron nosopoTa CeYeHns OT QeRCTEMA Cunbl 1T, NpUNORERHOI

E YPOBHE NOAOWBSLI POCTBEPKE BhIYHCNAEM N0 hopmyne (33) npunoxenna 1
Ewt = B0/ (E*FAS"2) = 147497075 (1/7)

¥ron NOBOPOTA CEYEHNS OT AEHCTENA MOMENTE 1TM, AeiiCTBYIIErD

E YyPOBHE NOAOWBSI POCTBEPKE BhIYHCNAEM N0 hopmyne (34) npunoxenns 1
Enm = CO / (EAe) = 625,067993164063 (1/TM)

PACyeTHOE 3HAYEHNE TODHSOHTANBHOI CHNBI HA CBAK B YDOBHE NOACWEL!
pocTEEpKa Npu 00bIYHOM COYETaHMK Harpysok Q = 1,087

PacueTHOE 3HAYEHNE MOMENTA HA CBAN B YDOEHE NOJOWEL!

pocTEEpKa Npw 0fbiuHoNM CoueTaHIN Harpyzok M = 0, 0Tm

IpW AECTKDI 3AENKN CBAN B POCTEEPK BHIMNCNAEM MoMeHT sagenyrn M no dopuyne
(40) npunomexus 1 CHuM 2.02.03-85:

Mf = ~(EMH+L0*EmmeL0*LO/2/E/ " QUEMM+LOEN) = -2548 8441Tm

Mf = -EMH*CQUEMM = -2548 9441Tm

N5t 0AHOCTAAURHOTD PAYETA FOPUSOHTANBHOE NEPEMEWEHNE B YDOBHE

NOEEPXHOCTH IPYHTA BLIYHCNAEM No dopMyne (30) npunoxenns 1:

UD = Q*EHK + (M+MT¥EHm = 47082527 1296.0Mm

<

[ Brnwounte & oTueT ckaaxmuny [ BKIOWMTL B OTHET 3NI0PGI Mpadur Fd(Fdu) |

il TEnbHan
PaCYET NS CNYYAR NOTPYXEHNA CINDWHBIX W NONLIX C SAKPLITHIM HIKHIM KDHLOM CBEIl
MEXAHWYECKWMI (NDABECHBIMI), NAPOBOS/YIIHEIMA it JUSENEHBIMN MONOTAMH &3 BhIEMKN

IPYHTE, HCNONLIOBAHUS NOAMLIEE ANA CODPYXEHMI W 303HWH, KDOME MOCTOB,
rugpoT i W onop W NUHK 3NeKT]

H i
Iﬁypun afuBHan cnnowkxoro ceyerna Bes ywnpenns, GeToHupyeman B cxaamuj H L<‘, > 'i POCTBEPKA HA CKBAMHHE
Ead
Bhiwe ¥TB Bernnwpnaanwe)xec‘rxd Hisxe YIB IEe’rDHMDDBaHMBCMCHDj s — 3ntopsl

HCT.

hpoc/hfhes (M) |3/3/4
Otm. pocTe (M) I j

MIPOTPaMMBI.

Cean
Pazmep d (Mm) :

300

¢ ZafusHan
{~ Bypanafuexas

MIPOrPaMMBlI.

CencmuEa
gl 7 80 9

MoETopREMOCTE —

w1 2{ 3

| - IEPEKIIIOUNTCS B OKHO pacueTa. CMHMI LIBET 03HAYAET, YTO HACTPOMKA pacueTa HeCcyllen
CTIIOCOOHOCTH CBau 10 TPYHTY TPH pacueTe CBaHOTO KycTa BKIIFOUYEHA, KPACHBIN NepeYepKHYTHINA —

- (hpeiim nyOMUpyeT JaHHBIE POCTBEPKA, 33/1aBaéMble B OCHOBHOM OKHE

- (hpeiim ayOIUpyeT JaHHBIE MO CBAsM, 3a/1aBa€Mble B OCHOBHOM OKHE

- [IpU pacyeTC HA oco0oe coucTaHHne H606XOJII/IMO BBICTaBHUTH 3HAYCHUC

MOBTOPSIEMOCTHU U KosmdecTBa OaisoB. [Ipu BKIIOYEHHON HACTPOIKE pacdyeTa Hecymieit

CIIOCOOHOCTH CBaM 110 TPYHTY U IPOBEPKU YCTOMUHMBOCTH OCHOBAHMUS MPU pacyeTe CBaHOIo KycTa

(mapameTphl pacuera) KOJIMYECTBO OAIIIOB BBICTABIISIETCS TPOTPAMMOI aBTOMATHYECKH 110
3a/IaHHBIM OajyiaM B KOMOWHAITUSAX HArpy3o0K.




KoHTAKT € TPYHTOM
(" Cead BMcAd4ad

(" Cead- cTolka

= OnNpegenHTe
AE TOMSTHYECKH
- YKQXXHUTEC THUII CTOUKHU IIO0 KOHTAKTy C TPYHTOM

Kosi. HAQeXKHOCTH

w:'iﬂ

MEHMHAMATE
[v @B TOMETHYECKK
na n.3.10

- K03 PULIHEHT HaIeKHOCTU YK UCIOJIB3YETCS TOJIBKO MPH pacyere
CBaHOI0 KycTa IpH BhiuucieHud MAX nomycruMoii Harpy3ku Ha cBaro N <= Fd / Yk.

[ H{ecTkan zagenka CEaM B POCTEESRK .
- IIPpH )KCCTKOU 3aJICJIKC [TOCTABLTC raJIOUKY

3HaueHne R

MEMHATE ANA 330KMEHON CE k-CTokKM
PACHETHOE COMPOTHENEHWE Nag,

HEKHMM KOHUOM CEaK B, T2 |2|:||:||:|

[MEHMHMMATE SETOMATHYSCKK No n.4.1 v
- IIpU aBTOMATHUYCCKOM OIIPCACIICHUH 3HAYCHU R

npuHuMaercs paBHbM 2000 /M2

TonuMHa ¢cnoese

MAX TonuWHS CNoA Npy pacqeTe
HECY WERM CNOCOBHOCTI No GoKoE ol

MNOEEpxHOCTH (He Bonee 2w 2
- 3a7aiite Tpedyemoe 3HaueHue. Pa3zbuBka cioeB
MPOM3BOUTHCS C YUETOM MOJYYCHHBIX MpU pacuete 3HadeHuit LK u hd.

MnoTHEIE NEcYaHBIS TRYHTEI

MNoTHOCTE ONPEAENEHE NO AEHHBIM
CTATWHECKOMD S0HAMPOESHM A

(* CNpegensHo 4Ry - ErAEM WSBICKaHIH
- YK@XHUTE CII0CO0 OIpeaeeHus INIOTHOCTH MeCYaHbIX

TPYHTOB (€CJIi B CKBayKMHE MPUCYTCTBYIOT IIECUaHbIE TPYHTHI).

TpedosaHna CHull
He npoeepate cofnogedue TpeboeaHME

MEMREYEHIA K n.4.7 CHilM 2.02.03 7
- IpU OTKJIFOYEHHOW HACTPOIKe U HEe COOII0ACHUN

TpeboBaHUil BbIIaeTCsl HH(OPMAIIMOHHOE COOOIIEHHE.

HarpyikM {00BIYHOE COMETAHHE)

QT): |0.00 M, (Tra) JOLO0

M (Th): 1000 Mt, (Th): (000

HarpyikM {0co0oe coueTaHue )

Qeqity |1 M eq (T (O

Mea () [ e oy [0
- [IPH CAaMOCTOATEIHLHOM pacueTe HE0OXO0AUMO 3aaTh
3Ha4YeHMs Harpy3ok. PacimmdpoBka 0003HaUeHUI 0TOOpaXkaeTcsi B TEKCTOBOM IoJjie otyeTa. [Ipu
BKJIIOYCHHOM HACTpOWKe pacyera HeCcyIeil ClioCOOHOCTH CBaM 10 TPYHTY U MIPOBEPKH
YCTOWYMBOCTH OCHOBAHUS IIPU pacueTe CBaHOTro KycTa (IapaMeTphl pacuera) 3HaU€HHUs Harpy30K
IIPOrpaMMOil BBIYUCIIIOTCS aBTOMaTHUECKH.



KoadhuHeHT NponopUUoHansHoCTH K

KoadduynenT K, T/m4d

i Lk [puHATE aBToMaTHUECKH v

KoathprumeHT NponopuUoHanesHocTH K

JdonondHuTensHan rmySuda Lk, u :

K{ ik [puHATb aBTOMAaTHUYECKH [W

@poiiM nipeHa3HAYCH VIS TPUHYIUTEIBLHOTO 3aaHNsl UTOTOBOTO PACYETHOTO 3HAYCHHS

ko3¢ uUIreHTa MPOTOPIIMOHATBHOCTH WU JOMOJHUTEIIBHOTO 3HAYCHUS (TUTFOCOM K
BBIYKMCIICHHOMY TPOrpaMMOii) 3HaueHus T1yOuHbI LK, B mpeaenax KoTopoit aBTOMaTHYeCKH
BBIYHCTSAETCS KOI(DPHUIMEHT MPOMOPIHUOHATILHOCTH. PexXIM CBsI3aH CO CiTydaeM, KOTla B BEPXHUX
CIIOSIX PACIOJIOKEHBI TPYHTBHI, UIs KOTOpbIX Tabnueit CHull e mpuBeneH koddduueHt
npornopuroHabHOCTH. CIIPpaBOYHO HIIKE TIPUBOANM Ta0HIly u3 PekoMeHmanum mo pacuery
cBaiiHbIX (yHIaMEHTOB B ci1abbix rpyHTax (Mocksa 1975r.)

TaGanua 3
Mogyms pedopwaumn rpyaTa B, xHfub HMM““ETP:E}%W BHoeTH
1000—7500 1000—5000
7600-—15 000 B000—15 000

Npumenanune. INpr pacyere ﬁg oHalusHpix cpaft 3HddedHna Koad-
$runenta K, onpeaenmeMsie No Tabn, d, ymenswaotcs Ha 209,

[Tpu MHOTOCIIOIHOM OCHOBaHHH B Mpejeax riayouHbl LK pacuer cpeiHeB3BEIICHHOTO 3HAYCHUS
BBIIIOJIHSETCS COTTIACHO CXEMBI :

T

Ry

&LE

im

Pue. 5.23. K onpenenenuio npusenenrHoro Koaghu-
UHEHTa MPONOPIHOHANBHOCTH MHOTOCAOHHOTO OCHO-
BAHHA

Pucynoxk u3 cnpaBounnka «OcHOBaHMs B PYyHIAMEHTBI» TIOJT peAaKiiuen mpodeccopa
I" ' .1lIBenoBa. U3nanue: Mocksa, Beicmas mkona, 1991 rox.

Taxxe B BEpXHEM MEHIO ITPOTrpaMMbl MOXHO 3aJ1aTh UHAUBUAYaIbHO U1 1,2,3,4 u 9 Tunos
T'PYHTOB B PBIXJIOM COCTOSIHUU 3HaUY€HUE KOAPPHUIMEHTA TPONOPLIMOHATIBHOCTH.



JanaHHaA rMyouHa Z
[MpoK3EecTH EBIMMCNEHMA ANA
FANAHHOK rNySKHEl T, b _ ﬂ
- 1pu 3HayeHuu >0 nporpamma BIYHUCIIIET 3HAUCHUS

Mz, Qz, Gz nnist 3agaHHOM TTTyOHHBI 06€3 MTPOBEPKH YCTOMUUBOCTH OcHOBaHUS. [Ipu HyneBoM
3HaYEHUH MMPOrpamMma MPOU3BOIUT pacyeT YCTOMYMBOCTA OCHOBAHUS JJis INTyOUHBI COTJIAaCHO
TpeOOBaHUSAM HOPMATHBHBIX JIOKYMEHTOB (CMOTpHTE 0TUeT). [IpH BKIIFOUEHHOI HACTPOMKE pacyera
Hecylel criocoOHOCTH CBau MO IPYHTY U MPOBEPKU YCTOMUMBOCTH OCHOBAHMSI IIPH pacyeTe
CBalfHOTO KycTa (I1apamMeTphl pacuera) 3HaueHue Z Bcerja npuHumaercs =0.

_ anopur| otoGpaxkenue smop Q u M 1o cpae

rpaguk Fd(Fau) | nocTpoenue rpaduka HeCyIiei CrioCOOHOCTH CBau B 3aBUCUMOCTH OT €€ JUIMHBI

MapaneTpsl pacueTa

Brerga ERNONHATE PECHET v 7
YETOMHME DS T OCHOE SHMA :

Mg pEcUHETE CEBAFHOM KyCTS

EBINOAHATE PACHET N0 HECY LLER ] ﬂ
CNoCOSHOCTH CEaM N0 MEYHTY W :
YCTONYKME QST OCHOE AHMA.

- pacyeT yCTOMYMBOCTH OCHOBAHUSI POU3BOIUTHCS

TOJIBKO JUUISI OCOOBIX COYETaHUH HArPy3KH M PACIIOPHBIX COOPY)KEHUH, €CITM HE YCTaHOBIICH IEPBBIN
¢brnaxok. Bropoil guaxok moaTBepKAaeT, 4TO MpH pacyere (moadope) CBaifHOTO KycTa B
(OCHOBHOM OKHE IPOTrpaMMBbl) OyIeT BBIIOIHATHCS MPOBEPKA YCTOMYUBOCTH OCHOBAHHS (17151
Clly4ae OrOBOPEHHBIX BBIIIE) U TPOBEPKA HECYIIEH CIIOCOOHOCTH CBau IO TPYHTY.

Tun coopykeHna
Pacnoproe | Ocofo oTeecTeeHHDE [

POCTEELE C OBHOP ARHEIM u
RECNONTHEHHEM CE S '

- YKaXXUT€e TUIIBI coopykeHus. [Ipu BkiroueHHOM
HACTpOIKe pacueTa Hecylllel CIOCOOHOCTH CBaM 110 TPYHTY U IPOBEPKU YCTONYHMBOCTH OCHOBAHUS
IIPU pacyeTe CBalfHOro KycTa (IapameTpsl pacuyera) MporpaMma aBTOMaTHUECKH OIpeessieT
SIBJIIETCS. POCTBEPK OJHOPSAIHBIM WIIM HET. 3a OJHOPSAAHBIN IPUHUMAETCSI POCTBEPK C KyCTOM CBaM,
IIPU KOTOPOM CyMMa OpAMHAT WM cyMMa abCIuCcC KOOpAMHAT cBail paBHa Hymo. [Ipu 3ToM npu
HaJIMYMU MOMEHTA WM OOKOBOM CHUJIbI B HAIllPaBJICHUU NEPIICHIUKYISIPHOM JIMHUM psiaa

IporpamMmma BBIITIOJIHACT ITPOBECPKY YCTOﬁQHBOCTH OCHOBaHUAI.

Hecywan cnocoDHOCTE CEAW NO MPYHTY

Mpwsam Fd/Fdieq.) (T) : |
OTpms Fdu/Fduleq.) (T): |
B kycTe Koad. ucnon. ¥0 |:|

- (hpeiiM ¢ pe3ynpTaTaMu pacuera.

BEYETE | . oroGpakeHHe 3HAYCHHUIT HECYIIEH CIOCOGHOCTH cBan B KycTe. [IpeiBapHTEILHO B
BEPXHEM MEHIO HEOOXOMMO YKa3aTh KOJIMYECTBO CBAll B KYCTE IPH 33JaHHOM aBTOMAaTHYECKOM
orpezeracHnY 3HaueHus kodddunuenta nanexnoctu YK.

BypoHaGHMBHBIE CBaM

AypoHa0MEHSA CINOWHOM CeYeHMA Ga3 Y WMpeHMA, SETOHMEYEMSA B CKESXE |

Briwe ¥MB : | BETOHMEOBSHIE Gy XMn ﬂ [l =R U=l R B TOHMPOE SHE C MO

- BBIOEpUTE BaIll BApHAHT.



(* DfbMHOE

[ CeficMika . epexrodaTelIb 0TOOPAKEHHS S0P HA 0OBIYHOE U 0CO60E COYCTAHIE.

L - KOMMYECTEO EB3M B KYCTE _ 3 joMeHT BepXHETO MEHIO IIPOTPAMMBL. SHAYCHHE 3aII0JIHSCTCS

aBTOMATHUYECKHU IPOrpaMMOM IIpH pacuere cBaiiHOro kycra. [Ipu camocTosiTenbHOM (OTAEIBHOM)
pacuere Hecylel ClIoCOOHOCTH CBau 110 TPYHTY MOJIb30BaTEJIEM 3HAU€HUE HE00XO0AUMO 3a/1aBaTh
camMocTosITeNbHO. Mcronb3yeTcs mpu pacueTe HecyIeld CiocOOHOCTH CBau B Kycte (KHONKa ‘B
Kycme’), ecii 3aJJaHO aBTOMaTHYECKOE OIpe/ieieHie 3HaYeH st KoddduipenTa HaaexxHoctu YK,
Takoke UCTIONIB3YETCSI TPU yUYETe CEHCMUKH MPH pacueTe 3HAYCHHs pacueTHO riryounsl hd (ToabKo
IIPU OJIMHOYHOMH cBae).

MeHI0 1103BOJISIET HAaCTPOUTH YUET JUACPHBIX CKBAXKHH:

T e b=E i SN (Say )l OTPULETENEHOE TPEHME

v YUHTBIEETE NMAOEPHBIE CKEAHMHEI

[OWaMETD CKEEM#IMHEI PABEH CTOPOHE KE3APATHON CEaM
v [MEMETP cKEa#MHEl Ha 0.05 M MEHEE CTOPOHE! KBaAPaTHOW CBan

0 - FnybuHa nuaepHoR ckBammHbl, MM (0 - NpMHATE asTomaTdeckl (hee- 1))

Cnpaska

Menio yYu€era oTPUHATEC/ILHOIO TPEHUS I'PYHTA 11O CBae€:

YUWTBIEaTE OTPULATENEHOE TREHWE NO 3343HHON rIyBUHE YUETa
ABTOMATMYECKM YUNTBIEATE NPW NPOCAA0YHEX rpyHTax || TMNA NpW pacyeTe ceaiiHoro KycTa
AETOMETUYECKN YUMTRIEATE NP HAAWYMN NCKYCCTEEHHON 33ChINKK (MIaHWPOEKE NOACBINKDA) U cnos Topda TonwmuHoi Gonee 30cm

AETOMETUYECKN YUMTRIEETE NPW HAANYWMN MCKYCCTEEHHON 33CRINKKW (MAAHWPOBKE NOACRINKDA) W (WAK) AEACTENM PAEHOMEDHDI HAMPYIKM NPW PACYETE CEAMHOMD KycTa
Cnpaeka
0 - ToAwmHa NeACKINKY NEKW NAZHWPOBAHUK TERPUTORUN NOLCEINKOH, MM
0 - 3aganHan rnybuHa yyeTa (0T NOAOWELl POCTEEDKE), MM

MpuHUMaTE 3HaueHKe fi co 3Hakom "-
MpuHumMaTe 3Hayenne fi = 0

YUNTHIBATE MHOMKWTENE K SHaYeHKHO fi
1 - MHo#wWTENL K 3HEYEHWH fi

Mpn pacyere oTpPULAETENEHOID TPEHWA OT WCKYCCTEEHHOM 3ackiNkK yuuTeiBaTe MAX gonycrumyto ccagky saanna (coopykeHna), a He GakTMUecKyro

Yuyer MMPOU3BOJAUTHCS OJHUM U3 YETBIPCX CIIOCOOOB:

1) Tlonp3oBaTenb cam 3a7aeT rTyOMHY OT MOJOUIBBI POCTBEPKA, O KoTopoii 3HayeHue fi
MIPUHUMAETCS PAaBHBIM HYJIIO, OTPUIATENbHBIM MM YMHOKAeTCs Ha 3a/1aHHBIN MHOXKUTEITb.

2) ABTOMAaTHYECKHH pacyeT OTPUIATEILHON CHIIBI IPU MPOCAIOYHBIX TPYHTaX 2-ro Tuna. [1pu
3TOM JIOJKHBI OBITh 33/1aHBI POCAI0OUHbIE TPYHTHI 2-TO TUIA U BKJIIOYEH pacueT MPOCaIKH.
ABTOMAaTHYECKUH pacyeT OTPULIATEILHON CHIIBI TPEHUS U HECYILEeH CIIOCOOHOCTH CBaM MPH
MPOCAZOYHBIX TPYHTAX 2-T0 THUIIA BBIMOJIHAETCS TOJIBKO MIPU pacueTe CBalfHOro Kycra B
OCHOBHOM OKHE IPOTPaMMBI, TIPY 3TOM JOJDKEH OBITh BKIIIOYEH pacyeT Hecylei
CIIOCOOHOCTH CBau MPH pacueTe KycTa U pacdyeT OCaJIKH.

3) Pacuer oTpunaTenbHON CHITBI TIPU HAIMYUHU TOPPSIHBIX TPYHTOBBIX clI0eB (Tul 15)
TonuHou 6osee 30cM B mpezenax JUIMHBI CBau U IUIAHUPOBAHUH TEPPUTOPUU TOJCHITKOM.
[Tonceinka 3agaercst IByMst criocobamu:

1. T'pyntoBbIM cioeMm (Tun 9) B cocTaBe CKBaKMHBL. B 3TOM ciyuae moaceinka
YUUTBIBAETCSI TP BBIUMCIIEHUH PACUETHOM IIyOMHBI OIPY>KEHHsI CBau U
OTPHULATENBHOM CHUJIBI TPEHHUS 110 CBac.

2. YKa3aHueM TOJILIMHBI TOJCHIIIKA B MEHIO OTPHIATeJIbHOE TPEHHE B OKHE pacyera
HECyIeH CIIOCOOHOCTH CcBau 10 IpyHTY. B 3TOM cityuae pacueTHas riayOouHa
MOTPY>KEHUS CBau oIpejiensercs: 0e3 yueTa NOACHIIKH.



Ecnu 3anan rpyHT THI 9 M 3a/1aHa TOJILKHA MTOACHIIIKK B MEHIO OTPHLATEIbHOE
TPeHHe MMporpaMMa MpUHUMAET OOJIbIIIee 3HAYCHHE JJIsl pacdyeTa OTPUIATEILHON CHJIBI
Tpenus. PacueTHas riryOuHa norpy>keHusi HpUHUMAETCS TOJIBKO C YYETOM 3aJJaHHOU
TOJIIIMHBI TPYHTA B CKBaXKUHE THUII 9.

4) Pacyer OoTpUIIATEILHON CHIIBI IPH IJIAHUPOBAHUU TEPPUTOPHHU TIOACHITKOM U (W)
JeMCTBUU PaBHOMEPHO paclipe/ie]IEeHHONW Harpy3kH Ha MOBEPXHOCTH IPU pacdyeTe CBaiHOro
kycra. [loachmKy HE00X0AUMO 3a1aBaTh 9 TUIIOM TPYHTa BEPXHUM CIIOEM B COCTaBE
CKBa)XMHBI. 3HaUEHNE HArPy3KU Ha MOBEPXHOCTHU 33A€TCSI B OCHOBHOM OKHE IPOIPaMMBbI.
[IporpaMMa BBINOIHSAET pacyeT OCaIKU OKOJIOCBAITHOIO IPYHTA U aBTOMATUYECKU
BBIUUCIIAET 3HAUCHHE OTPHULIATEIbHON CHIIbl. B OKHE HacTpoek pacueTa 0cajKu MOXKHO
JIOTIOJIHUTEIBHO BKIIFOUUTH (OTKJIOYUTH) YUET CJI0SI TPYHTA TUIA 9 HUYKE OTMETKHU IOIOIIBbI
pocTBepKa (IpU HAJTMYUU TAKOBOTO) JJIsl pacueTa JOMOJHUTEIbHOIO HAMPSDKEHUS JUIs
pacuera ocagKu OKOJIOCBAWHOIO IPyHTA.

Meno pacyera Fd u Fdu:

Pacuer Fd w Fdu (CM 24.13330.2011 w CI1 25.13330.2012) | 4 - KoNWYecTED CBAM B KycTe  JIngepHble ckBakKHE (HeT)  OTpuuarensHo:
CHwl 2.02.03-85
CM 24,13330.2011 w CMN 25.13330.2012

JononHUTensHan MHGopMaLMA

dna ceali-cToek, paGoTakaLLp: HA NPVAHWAM NPUHUMATE Ko3dduuWMeHT HagexkHooTn Yk = 1.4

fna BypoHaBueHenx ceaii-cToek npw pacdete Fd yunTeieate paboty no Bokoeol noBepxHocTW B ckane (Npunoxedune 'B' CM24)



11. Cxema pacmnoJio:keHusi pOCTBEPKOB

¥ YuuThiBaTE crow GIRaliwmx cKBaXHH
W PucosaTs Ha paspesax pocTeepk (CBan)

Rl T 1

+ Cxema pacnofioxeHus

. Cxema pacnonoxeHHs

¥ YuuThiBaTE crow GIRaliwmx cKBaXHH
W PucosaTs Ha paspesax pocTeepk (CBan)

aln

ala

(v

Taxske mporpamma no3BoJsier:

HNITYHO CKBAKHUHY IUIA KAXKI0W MAapKU pOCTBCPKa U

v

(v

Pa3HOCTH OCAMIOK JIJIsl 3aTaHHOM TPYIITBI POCTBEPKOB.
IIPUCBOMTH €€ MapKe [yl pacuera

2) TOCTPOHUTH TOPHU3OHTAIBHEI

3azaB Ha CXeM€ CKBaKUHBI U POCTBEPKH, MOJIb30BATENIb MOKET aBTOMATU3HPOBATh PacyeT
1) aBTOMaTHYECKH ONMPENESIUTH OJIMKA

1 pa3pe3 U BEpTUKAIBHBIN Pa3pes3bl [0 TPYHTOBBIM CJIOSIM C

0TOOpaKeHHEM IPOSKTHPYEMBIX POCTBEPKOB (CBaif)
WHBIX KYCTOB Ha IUIaHE :

3) co3/1aTh HCKYCCTBEHHYIO CKBXKHHY

[[BeTOBOE OTOOpaKEHUE POCTBEPKOB U CBA
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nim
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K03 (QUIIMEHTHI UCTIOB30BAHUS

O O

uin B B - jgerom nokazaHbl HAUXY/IIINE

]
- co3anue 0a30BBIX TOUEK. ba3zoBas Touka Mo CyTH sIBIIsSETCs nepecedenneM oceit X u Y
MECTHOM cucTeMbl koopauHaT. [lepen TeM kak 3a1aBaTh 6a30BbIe TOUYKH ITOJIB30BATEINb JOJDKEH KaK
eMy yno0Ho BeIOpaTh MecTo ¢ Toukoi 0,0 Ha Oyaymiei cxeme U 3a/1aBaTh KOOPJMHATHI 0a30BbIX
TOYEK OTHOCUTEIILHO 3TOM HyJIEeBOM TOUYKU. DAaKTUYECKH HYJIEBasl TOUKA SBIISIECTCA IIEPECCYCHUEM
oceit X 1 Y I1aBHOM CUCTEMBI KOOpAMHAT.

|
#, bazoBble TOYKM

3

=13

NpopucoBra

MpurmeHnTE

MNosopoT Gaz0E6IX TOYEE, CEBEMXHH W BhICOTHEIX
OTMETOK HA SE,IJ,EHHI:II:"I wron

B oxHe 6a30BbIX TOUEK BO3MOKHO BBIIIOJIHUTH TOBOPOT 0A30BBIX TOYEK, BHICOTHBIX OTMETOK U
CKBa)XMH Ha 3aJaHHBIN yroJ BOKPYT TOYKH ¢ KoopauHaTamu 0,0.

Jl
1

- 0CHu

- CKBaXMHBI, BBICOTHBIC OTMCTKH U TOYKH 30HIUPOBAHUA



{BAA(HHbI, TOYKH 30HAHPOBAHHA M BbICOTHbIE OTMETHH
CHKEaHHbI - BbICOTHbIE OTMETKH XY ®aiin % z TOuYKM 30HAMPOBIHMA

Ne Bazosan Touka |Mpueaska X, mu |Mpueaszka Y, MM [OTmeTka, m

[ Drofpaware Ha GemMe OTMETKY YCTERA CKESHMH [ Orofipaiare Ha ciere OTMETKH OTHOOHTENEHEIMK [ Drofipaiare Ha ciemMe OTMETKY TOUKH SOHAMPOBAHHS

PARCETIN - 1 CKBAsKMH 1M TOUYEK 30HIMPOBAHMS 3arpy3Ka KOOpAUHAT U3 (aiiia ¢ JAHHBIMU MO
reoJIOTU — OoJiee MOAPOOHO CMOTPH Pa3/ieN MOMOIIH 3arpy3Ka JIAHHBIX 10 TeOJIOTHH U3 daiina

YAROTTINN - 3arpyska BEICOTHBIX OTMETOK M3 TEKCTOBOTO (aitna. dopmar ¢aiina :

B ormetrn_dmuan. ixt - BrokHor EI@|E|

®aliin Mpaeka ©opMaT Bua Cnpaexka

F434.04 -575.29 ~
178.548 705.097 116.709

101.761 TE6.993 116.902
103.228 T7e8.188 117.187
104,923 770.1%94 117.37&
113.688 T775.898 117.406
114.%984 776.106 117.062
118.77 T77.717 116.358
123.402 780.04 1le.106

Ctp1,cTtnb 1

B Hagane cnimicka KoopAMHAT HEOOXOIMMO yKa3aTh MpHUpalleHre o koopauHate X u Y, KoTopoe
OyneT 100aBIATHCS K 3arpy»KaeMbIM KOopJMHaTaM. Bo BTOPOI U MOCIEeNYIONUX CTPOKax
yKa3bIBAIOT KOOpAUHATHI X , Y ¥ BBICOTHYIO OTMETKY TOYKH. UHCIa MOTYT pa3/ieisaTcs 3ansThIMU
WIN pa3faenuTensiMu Tadymnsuuu. Tabnnia nporpaMMoii HCIIOJIb3yeTCsl TOJIBKO /1711 OTOOpakKeHUs Ha
CXEME BBICOTHBIX OTMETOK.

=
=21| - mpuBs3KK QyHIaMEHTOB

IS
. - oTOOpaXkeHue HHPOpMAIIH 110 MapKam

I
iy i
. ‘ - | - IPOPHCOBKA CKBAXKHH, TOUEK 30HANPOBaHMUs, 0A30BBIX TOUEK, OCEH

! - BeruncneHne MAX OTHOCUTENBHON pa3HOCTH OCAO0K TSl 33/IaHHBIX POCTBEPKOB (Ha TUIaHe
oToOpaxaercs KpacHoi auHuei). [Ipu 3HaueHnn Oosiee HysIs Mporpamma MnpeziaraeT BHIIOIHUTh
BbIpaBHUBaHME 0cafoK. [Ipu coracuu OTKphIBa€TCs HOBOE OKHO :



£ BhIPaBHHBaHH& OCanoK

[1] - Pcmi [2] - Pocm2
X=15]|¥=15 X=15]|Y¥= 15
Ocagka = Ocapgka = 11.5
OTH.pazH.ocagok = 000271077527 OTH.pazH.ocagok = 0.0027T1077527

MakcuMansHe gQonyCcTHMAR OTHOCHTENEHAA PA3HOCT L DCAgok: |IZI.I:IIZI4

BruinonuuTe nogdop (ABT.) KYCTa GNA pOCTEEPKA ¢ Gonbluel ocagrou ‘

[Tonp3oBaTens MOXKET 3a4aTh TPEOYEMYIO pa3HOCTh OCAJIOK U 3aIyCTUTh HOBBIM aBTOMATHUYECKHUI
moadop KycTa i pocTBepKa ¢ O0JbIIei 0CaaKOM.

Jlnisi MCKITIOYEHHUsT KaKoi-1100 MapKH U3 pacyeTa Ha OTHOCUTEIBHYIO Pa3HOCTh OCAI0K B TaOIHIIE C
KOOpJIMHATaMH POCTBEPKOB MU yKa3zaHUU 0a30BOM TOUKH HEOOXOJUMO IMOCTaBUTh 3HAUOK “*’
rocJsie HoMepa 6a30Boi TOUKHU, HarIpuMep: 6*.

- I0Ka3 JTUHUAMU OJbKaiieil ckBaXXUHbI (TOYKU 30HAUPOBaHMS) I Kakoi Mapku. [Ipu
0OHapyKEHHH JIJIs1 POCTBEPKaA 3aJJaHHOM HE OJMKalIel CKBaXKUHBI (TOUKH 30HIMPOBAHUS )
IporpamMma IpeyIoKUT Nepe3aaTh CKBaKUHBI (TOUYKH 30HAMPOBAHUS ) aBTOMAaTHUECKH.

- 0TOOpakeHHUE pajinyca 30HbI BIUSHUS Ha POCTBEPK IPU PacUeTe OCAIKH.

E |n - 0TOOpa’KEHUE LIBETOM I'PYHTOBBIX CJIOEB Ha 33JaHHOM MOJIb30BATEIEM OTMETKE

. - 0T06pa)KCHI/I€ IBCTOM I'PYHTOBBIX CJIOCB Ha SaﬂaHHOﬁ MMOJIB30BATCIIEM OTMCTKE, IIPHU 3TOM
I_[I/I(bpaMI/I ITOKAa3bIBACTCA TOJIIHMHA CJIOA OT SajlaHHOI\/’I OTMETKH BHH3.

. - pUCOBAaTh Ha IJIaHC POCTBCPKU

! - pUCOBATh Ha IIJIaHE CBAWHBIE KYCTBI

Ecnu 3amanHas oTMeTKa HaXOJUTCSI HUXKE MOJOIIBE (PyHAaMEHTa WM OTKII0YEeHa HacTpoiika
«PucoBaTh Ha pa3pe3ax pocTBepK (CBam)», TO pOCTBEPKHU (CBaM) HA pa3pe3ax He 0TOOpaXKarOTCs.

- OenbIit HepeqepKHYTI)If/'I KBaapaT 03HA4Ya€T, YTO OTMCTKA JJaHA BBIIIC YCThA WM HHUXKE THA
CKBa’KHHBI.

‘E- MOCTPOEHHUE BEPTUKAIBHOTO I€0JIOTMYEeCKOro pa3pesa. [Ipu nepemeniennn ykasarens
MBIIIIKH MPOTPaMMa aBTOMATHUECKH UIIET JBE OMMKAUIINE CKBAKUHBI K TOMY MECTY, T
pacnosoxeH Kypcop (Ipu 3TOM UCKYCCTBEHHO CO3/IaHHbIE CKBRXKUHBI HE yUUThIBatoTCs ). Enn
HACTPOIKa «YYUTHIBATH CJIOU OJIMKANIINX CKBAKUH BBIKJIIOUEHA) WU BIHSIONIAS CKBOKUHA



TOJIBKO OJIHA IMMporpamMmma yKa3bIBaACT TOJIBKO OHY CKBAXKUHY. Ilocie kuka MBIIIKU nporpamMmma
pHCyeT paspes:

' Cxema pacnonomenus

BEEE n| e 8 R T ep—
=l | | I¥ PucosaTs Ha paspesax pocTBEPK (CBaM)
18 17

Cre.c

Crec

Pocreeps Wnara-Poud (sepx 0,95, e -3.2)

Paccromspe wesay cosmxmeawm 13,24y

Ecnu KMK MBIIIY PUXOIUTCS HA H300paKeHNEe pOCTBEPKA, TO HA T€OJIOTHUECKUH pa3pe3
HAHOCHUTCS pa3pe3 poCTBEPKaA.

Brumanue! I'eonocuueckue paspezvl npocpammoui Cmpoamcs ¢ y4emom pazHo2o HanaidacmogaHus
2PYHMOB NO 8bICOMHBIM OMMemKaM. B ciyuae, eciu 6 ckeasxicunax ecmpeuaromes Hecognaoaroujue
CIIOU UTU OHU PACNOLONCEHBI 8 PA3TULHOM NOPAOKEe HeOOX0OUMO NPOBEPsSIMb NPABUTLHOCTb
NOCMPOEHUsL PA3PE308, CEEPSACH C 2e0N02UYECKUM OMYEmOoM, M.K. AN20PUMM NPOSPAMMbL MOHCEM
He co8nadams ¢ MHeHUeM 2e010208. B smom ciyuae neobxooumo cozoasams UCKyCCmeeHHble
CKBAIICUHBL U PEOAKMUPOBAMb UX, NOCIe 4e20 NpUoasams um CIamyc paboyeti CK8aANCUHbl —
nepeumeHogams, yopae u3 HA36aHusi CUMBOI « *», 1ub0 cpasy co30amsv OONOIHUMENLHYIO PAOOUYIO
ckeadicuny. Coz0anue 0ONOIHUMENbHBIX PAOOUUX CKEANCUHBL NO360IAEN NPOSPAMME 00CMOBepHee
CmMpoums 2e0102udecKue paspesul.

- CO3JaHHC HCKYCCTBCHHOﬁ CKBa’>XHHBI. I/ICKYCCTBCHHaSI CKBaKMHA CO3aCTCA HA YCMOTPCHUC
IMOJIB30BAaTECJIA B Cliydac, €CJIM 110 HO}IOHIBOﬁ POCTBEpPKA I'PYHTOBLBIC CJIION PACIIOJIOKCHBI OTIMYHO
OT CKBA>XHHBI K KOTOpOfI MMpUBsA3aH POCTBEPK. Pacnonoxenue r PYHTOBBIX CJIOCB IO KAXKIbIM
POCTBEPKOM MOKHO IIPOCIICAUTH BBIIIOJTHUB I'€OJIOTHYCCKHUE Pa3pPE3bI. K nmenu COS)I&HHOf/i
HCKyCCTBCHHOﬁ CKBa’>XHHBI )106aBJ'I}IeTCH CHUMBOIT «*».

2£2% - mpocMOTp 3a7jaHHOM paboueit o0nacTu

— MpoCMOTpP BCEM CXEMBI PacioJIOKCHHA pPOCTBEPKOB

T

- 3a/1aHue HOBOM paboueit oOmactu. 3aganue padbodeil 00JaCTH MO3BOJSET MMOJIH30BATEIIO
paboTaTh UCKIIIOYUTEIHHO C POCTBEPKAMHU M CKBOKWHAMM, PACTIOIOXKCHHBIMU B 3TOM 00J1aCTH.

BHUMAHME! Ilpu 3TOM Takne KOMaHAbI KaK:




UTHOPUPYIOT POCTBEPKH U CKBAXXHMHBI, PACIIONIOKEHHBIE 3a MpeaesiaMu paboueit 006macTu.

(O]
[o=C]

- Ta0IMLA NOMOMHUTENBHBIX 00bEKTOB. OOBEKTHI MOXKHO UCIIOIb30BATHCA HA HATJISAHOCTHA
oToOpaxeHus cxeMbl PyHaaMeHTOB. OOBEKThI HUKAK HE YYMTHIBAIOTCS IIPOrPAMMOM IPH pacyeTax.

©" | - yBennueHne Maciutaba n3o0pakeHus (JieBasi KJIaBHIa MBIIIN) U YMEHbIIEHHE MaciuTada
n300pakeHus (MpaBasi KJIaBHUIlla MBIIH), CPEIHSS KJIaBUILA MBIIIH (KOJECO) MO3BOJISET IBUTaTh
n3zobpaxxenue. Ecnu cxema CmamtabupoBaHa, TO OCIE OTKIIIOYSHUS PEKMMA MacIITaOupOBAHHS
M300paKeHNe MOXKHO TaKXkKe IepeMellaTh, YAepKUBas JEBYIO UIN CPEAHIOI0 KJIABUITY MBIIIH.

Eal [

[Tocrne BeIMOTHEHUS KOMaH | “**| | =— mipu HABEJCHUH Kypcopa Ha POCTBEPK (KyCT) €ro
M300paXeHUE BBIJCIACTCS. B 3TOT MOMEHT Ha)KaTHUEM JIEBOU HIIM TIPABOM KIABUIIIHA MBIIIIA MOKHO
ABTOMATUYECKHU MEPEUTH K TEKYIIeH MapKe B INIABHOE OKHO MPOTPaMMBI, INOO B TAOJIHUITY C

KOOpJAMHATaMH POCTBEPKA.

N
=% | - BEIBOJ] CXEMBI (Pa3pe30B [0 CXEME) B BHJIE YEPTEKA B aBTOKAJ] — CMOTPHTE

CaMOCTOSITEIbHBIN pas3aci oMo

12. Orpannyenus peaju3alid NPOrpamMMbl

1) Pacuer Ha TpenrHOOOPa30BaHKE BHIMOIHSICTCS U3 YCIOBUS apMUPOBAHUI POCTBEPKA U CBaH
apMaTypoil MepuoInYecKOro npopuiIs

2) IlporpaMma He BBINOIHSET PACUET OCAIKU U KPEHA POCTBEPKA, & TAKKE YCTOWYNBOCTD
OKOJIOCBAfHOI'O OCHOBAHUS B YCJIOBUSIX BEUHOW MEP3JI0THI JIsl BEUHOMEP3JIBIX IPYHTOB.
Taxoke B yCIIOBUSX BEUHOM MEP3JIOTHI HE PeaTM30BaH YUeT CeHCMUYECKUX YCIOBH Oosee 6
6am1oB. B mporpamMme a1 BEYHOMEP3JbIX TPYHTOB peaM30BaH TOJIBKO pacyeT Hecylen
CIOCOOHOCTH CBau MO TPYHTY.



13. PacueTr apMupOBaHUsl Kej1e300eTOHHOM CBau

i x
TpelmHEl
- feomeTpus - KomGunaumn ;
Cevyenne d (MM} [300  Onuna (M) |4{I- tharT. (M) : I J _3
— MaTtepuan
= B — MNpogonsHoe —
ETOH pmaTypa d Konso Ohr
BlS - Rafrr/oud): |1a;::c|{_q-m | =
b I T
Rb /u2: | 783 Ra ser (mriem?): IHCCCI{A-D} LI g
Rbt m/iw2: I BR3 3
Rb,ser(riu2): [T120. Rew(er/e2): |EROOERDML~ | 10
. 12
HI:I'[.SE[{T."HZ}.I 112 14 2 131
Eb{niud); |14— {* MMpoBepka apMHpPOBAHWA 6|2 131
{~ Nogbop apMApoBaHKA 18 (2 |131
20 |2 31
B 2212 (231
ApMHpOBaHNE —E
- . 28 (2 31
L
PaccToAdue oo ocH NpoOgoneHON apMaTypol(a), oM ; |3.45 l_—ll 52 |2
MM % apmuposaHua (0-He YYMTHIBATE) ﬁ i ﬁi
Kon-eo NpogoneHbiX CTER#HEN N0 OGHON rpaHm
. — MNonepevyHoe —
OuamMeTp NpOgoNEHEIX cTepsHel @ |14 - 4 Komeo Iar
KonWYeCTED NONEPEYHLIX CTEPHHEN B CEUSHUM &
.. T
LLiar nonepeYHbix CTepHHEN, MM 8
[naMeTp NoNEpeyHblX CTEMRHEN 1!:]
MNpuHATE cBan no MOCT 19804-91, cepuAa 1.011.1-10 —— -
’7!.1&9&& cBau I I |-
[~ BeinonHATH pacy4eT apMWPOBAHWA NpW noafope KycTa | Apaup XY |
— KoadrpMuneHTbl HCNONB30OBAHWA —— | — BBINONHATL pacyeT ———
[ mosm1 || — | geo3e || gmoo ||| ¥ HaTpewwnooSpazomanne
| Aprc: 0,0 {empomon ) || Acnc: 0.0 (mpomorne) | [¥ Ha nonepeunymn cuny
[~ Ha BHELEHTPEHHOE CHAETHE Y4UTHIBATE CHEThIE (MEHEE DACTAHYTHIE) CTEMMHN

Pl - TICPEKJIIOUNTCS B OKHO pacueTa. CHHMI LIBET 03HAYaeT, YTO HACTPOMKaA pacueTa HeCcylen
CIIOCOOHOCTH CBaW MaTepHaTy IIPH pacyeTe CBAWHOTO KyCTa BKIIFOYCHA, KPACHBIN MEePEUEPKHYTHIN
— HeT.

MeomeTpua
Anuna
CeueHue d (mw) : (300 Anuxa (M) :|4.I} MakT. (M) ;I
- TCOMCTpHA CBAU. dakTHueckas JJINHA

YUUTBHIBAETCSI MPH TOJICUETE pacxo/ia COOPHOTO kene300eToHa 7Sl 3a0MBHOM CBal U MOHOJIUTHOTO
OeToHa 11 OypoHaOWBHOM CBaM, €CIM 3a/laHHast (paKTUUeCcKasl IJIMHA MPEBBINIAET PACUCTHYIO
JUTHHY (OT MOAOIIBBI pocTBepKa). Takke akTuyeckas ATMHA YYUTHIBACTCS IPU Ha3HAYSHUH MapOK
KYCTOB M HOMEPOB TO3HIHIA cBaii B kKycTe (B DWG-KoHcTpyKTOpE), €Clii BKIIFOUEHA HACTPOMKa
ydera ()aKTUYECKOU JUTMHBI CBall B OKHE Ha3HAYEHUS MapOK POCTBEPKOB U KYCTOB.

KoMGnHagmm

- KOMOUMHAIIMS Harpy30K, U3 KOTOPBIX OyAyT MOJIY4YeHbl YCUIIUS B CBae JUIs pacuyera



BeToH ApmaTtypa

B30 - Rsfroud): | 3750 (A-TI10-40) |

Rb ve2: [ 1580 Eee e e |4;‘-:|:|{_-L-]]11:|_'1.:|:| ﬂ
Rbt mwi2: [777
Rbt, san{riw): | 178

Eb{v/wiZ): [ 3310000

i MpoEepka apMUPOBaHWA

* MogSop apmupoBaHWA
- XapPaKTCPUCTHUKU MaTCpHrala CBanl U PCIKUM

pacuera apMupoBanus. [Ipu npoBepke He0OX0AUMO 3aaTh JUAMETP CTEPIKHEH, UX KOJIMUYECTBO U
mrar. [Ipu mon6ope gomyckaercs 3a/1aBaTh HyJIeBbIe 3HAYECHUS KOJMYECTBA CTEPXKHEH U UX IIar, T.e.
IIporpaMMa aBTOMaTHUYECKHU MOKaXET HE0OX0IMMOe KOJIMYECTBO CTEP)KHEH, UX 1Iar AJIs KaKJ0ro
nuamerpa apMatypsl. [Ipu npoBepke nonepeyHoro apMUpOBaHUS B pacyeTe 3aJaHHOE KOJIUYECTBO
MIOTIEPEYHBIX CTEPHKHEN UCIIONIb3YETCs TOIBKO Il CPABHEHMSI € TIOJYYEHHBIM II0 PacyeTy
KOJIMYECTBOM IONEPEYHBIX CTEPKHEH.

[Ipu pacuere apmupoBaHus 3a0MBHON CBaM 33J]a€TCSl KOTMYECTBO CTEPKHEW 1O TPaHH, IS
OypoHaOHBHOI cBau o0liee KOJTMYECTBO CTep)KHEH B ceueHuu. J1jig OypoHaOMBHOM CBau TakKe
3ampaercs yroi (He 6osee 90 rpamycoB), 01 KOTOPBIM CTABUTHCS TIEPBBIN CTEPIKEHD U JaJiee 110
4acoBoii cTpenke. 3HadeHnue yria () rpagycoB 03HA4aeT, YTO NEPBBIN CTEPKEHBb OyeT yCTAaHOBIICH
10 aHAJIOTUH ¢ IudeporaTom Ha 12 yacoB, HaNIpUMep:

7/0 — ceuenwe :

MNpuHaTE cean no FOCT 192304-581, cepua 1.011.1-10

Mapra ceawn :|C50.30-5 - MpUMEHHT b -
- Ipy ucnonb3oBanuu ceaii no 'OCT 19804-

91 mporpamma no3BOJSE€T aBTOMAaTUYECKH BBICTABUTH ITApaMETPbl apMUPOBAHUS, pa3Mepa CEUeHMUS,
(akTHUECKOM JUIMHBI IO 33JJaHHOM MapKe CBau.

| OT4ET  _ BLIONHHUTH pacdeT ¢ OTIETOM

Apranp
Apranp XY

- BBIMOJIHUTH pacueT (XY — 10 3aJaHHOMY CBalHOMY KYCTY B TaOJIHIle KOOpIUHAT
cBaif)

[v BLINONHATL pacyeT apMUPOBaHKA NpU nogdope KycTa  _ TIpH BKJIIOYEHHON HACTpOIiKe MpH MOAGOpe

CBAfHOT'O KyCTa BBIMOJIHSIETCS [TPOBEPKA CBAU IO MaTepuamy



Kosfhthuune HTel MCNoNL3oEaHWA

| mo3so2 || asonn | quo2s | qeoo |

|  Acc00genpononx) | Acc00(npomems) |

- K03 PUIMEHTHI UCTIOTB30BAHHUS :

N — BHELIEHTpEHHOE C)KaTHe (PacTsKEHUE)

As — monaas cedeHus apMaTypsl (0TOOpakaeTcsi TOJIBKO MPH MOA00pE ApMHUPOBAHUS, KaK
OTHOIIEHHE TpeOyeMoil K (PaKTUYECKOM, IPUHSITON B pacyer)

Qb — nmpo4HOCTH 1O MoTEepeUHOI cuiie Oe3 yueTa oNepeyHOro apMUPOBAHNUS

Qa — MpOYHOCTH IO MOTIEPEUHON CHIIE C YUETOM TOMEPEYHOTO APMHUPOBAHUS

ACIC — packpbITHE TPEIIUH

Koadduument Qa oroOpaxkaercs A 3a[aHHOTO KOJIMYECTBA MONEPEUHBIX CTEP)KHEH (ecu

3aJ[aHHOE KOJIMYECTBO CTEPIKHEH OO0JIbIle HYJIs), HE3aBUCHMO OT TOT'O 3a[[aH PEXKHUM IPOBEPKH HITH
moadopa apMaTyphl.

14. OxcnopT HArpy30K B aBTOKaJ
[Tpu BBIONHEHUU B MEHIO ¢haill TIYHKTA 6CMABUMb MAadIUYy HAZPY30K 6 A6MOKA) TIPOrpaMMa
renepupyer daiin rloads.Isp B pabouyro nanky nporpammel. daiisn MOXKHO 3arpy3uTh B aBTOKA/I.
Hcnonuenue daiina B aBTOKaze NPOPHCOBBIBACT TAOIUILY ¢ HArpy3KaMH Ha (yHIaMEHTHI.

3arpy3ka ¢aiina rloads.Isp B aBrokan

Ilepen nepBoii 3arpy3koii ¢aitia B aBTOKa HE0OXO0AUMO OJIMH pa3 BITOJHUTH CIEIYIOLIIE
HaCTPOMKH:

1) wmenro aBrokana CEPBUC —> HACTPOMKA

i [ . -

dopmMaT Pucosanme Paszmepel Pegakt Mpoekt  JokymMeHTaumA  Exp
(3l @J CTaHASPTEl OhopMAEHIMA 4 l E0OST ;
BuzyaneHana Npoeepka o .

33HOBO BRIOPaTE B33kl ASHHE KIMHOUSEEN SMETOK
PacuneHmTE AD-0GHBEKTEL,..

COpchorpadia

BrICTpRIA BRG0P, ..

MopAj0K CNejoeaHA 4
CEELEHMA

M3ENEUEHIME STRMEYTOR, ..

CEOMCTES Cirl+1
LieHTp yrpaeneHia Cirl+2
COKHO WHCTPYMEHTANEHELX NANMTP Cirl+3
AWCNeTYEp NOAWLMEOK Cirl+4
MHPOpMELMOHHSA NanMTpa Cirl+5
CeAsE C B Cirl+a

AMCNET Yep HAGOP0E NOMETOK

MpNoHEHA. .
Makert...
Makpock!
AutoLISP

WMzobpaxeHme

lAMEHDBaHHER MCK. ..
OpToroHaneHse MNCK
MepeHecTi NCK

HoeaaA MCK

MMactepa
PEXMMEI PMCOBIHMA, .,
MnaHweT
AfANTaLMA



2) B OTKpBIBLIEMCS OKHE BbIOpath BKianky @AMJIBI, ciiucox IYTh JOCTYIA K
BCIHOMOT' ATEJILHBIM ®AMJIAM u Haxath KHOINKY 100aBUTH

{1 HacTtponka

Terywmii npogwns;  acad Terywni pucyHor:  Drawingl.dwg

q:'amﬂbl|3|<paH Otepemue/Corpanenue | Mevars MyGnurauma | Cuotema | Nonesosarensorkue | Moctposqua | Br €

TMyTH BOCTYNE, MMEHS PAFN0E W Nanku;

=

ATENEHBIM

| *

FAnand Qfzop...
% TMyTE NOMCK & PASOUMY BCAOMOr STEAEHEIX $&HN0E
& — e
YTk AOCTYNA K ApaliBepar YoTpofcTE

MMy AOCTYNA K PEHAIM NPOSKTOE

[ B B

MrieHa dalfinos MeHH0, CNPaEOMHON CHCTEMbl M 4P,

=

MreHa dakinos TekcTosora PEQAKTOPA, CNOEAPA M LWPKWGTOE

=

MreHa dakina nevatu, MPOrpardriel $OHOE0R NEYATH M PAZAENa NPOAora

o o

=

ngTb K. BCNOROraTeNsHBIR $EHNEM NEYSTH

#

% MManka anA Paiing aETOCOXPaHEHWA

=

% [Mankx gnA anedoros LEETOE

() MoAcikeHke HCTOHHMKOE AaHHSL

=

ﬁ MNapareTpel watnoHoE

=

% [Mankm ¢ afnarii HHCTPYMEHT ANEHEIR NANKTR

EaRe )

% PacnonoseHue dakina supHana

[ Manka 409 $aANE RYDHANE NEYSTHNYGIHE AW b’

[+

[MankH, B koTope AuboCAl gon#weH HCkaTE PaFk! WPHDTOE, MEHKD, MPHASHEHME,
PHCYHK.OE LA BCTAEKM, THNOE MMHWHA M 0SPASLOE LT PHXO0EKW, BCAW WX HET B TEKYWER Nanke.

[ k. l[ OrreHa ]

3) Vkaxwute mamnky, B KOTopoit Haxoautcs nporpamma GIPRO-poctBepk

@ Hactpoika

Teruwmit npoeuns:  <<po@ine Ges nmenns: 5‘ TekyWwmi yepTex: Yeprexl.dwg

Fains |3|q:|aH Oripume/Coxparenme | Mevate/My8nirkawmn | Cucrema | Monesosateneciae | Moctpoerva | 3004 *

[My™ A0cTyNa, MMEHE EANDE M NaNKK:

= % [MyTe AOCTYNE K ECNOMOMETENEHEM DEAMEM ~ Odzop...
= C\Documents and Settings'Andrew'\Application Data'\Autodesk \AutaCAD
=y D:\Program Files \AutoCAD 2008 \support
=y [:\Program Files"AutoCAD 2008\fonts
=y D:\Program Files'\AutoCAD 2008 \help

iiiniaian " 0 2002 supportcolor Bespx

OofaeuTe. ..

Yoamte

% MyTe AoCTYNa K ApafESpaM YCTPORCTE
[B Myt nocmyma k @ainam npoekTos

-8

PaiAne HacTpoRKA

=+

MMeHa ©ainoE CNpaek W OpyTvX @ainos

WmeHa ©aiinoE TEKCTOEOTO PEJAKTOPa, CNOE3PA M WPWETOE

=

Mmera @aim nevam, NporpaMMe SOHOECH NEYATH M PASAEMa Nponora

=

l
o o o i

n}-Tb K ECTIOMOMETENEHHM ©ainam neyat A

| >

| ™

Yi@mmTe mankm, & koTopax AutoCAD normseH BENOMHATE NOMCK WPWGTOE ANA TEKCTE,
$IAN0DE HACTPOR KM, NOLKIICHEEMBX MOOYNER, YEpTeXEA ONA ECTAEKA, TUNOE IMMHWA K
WaGNOHOE WTPMXDERA, KOTOPHE OTCYTCTEVCT B TEKYLWEA NAnKe.

I oK ] ’ COtmena ] [ I'IpnmeHnTb] l Cnpaewa

4) naxxmute [IPUMEHUTDH OK

ITocse Toro kak (aiin rload.Isp creneprupoBaH B mporpaMme €ro MOKHO 3arPY3HUTh B aBTOKA]I.
JInst aTOro B KOMaHAHO# cTpoke Habepute komanny (load "'rloads’) u nasxxmure Enter.



| WUETENF, | MCTI £ 1 MCTL f

KomMaxrma:
VEAEMTE OpaBEl ESepHEMA VIDon TatmMum

1152.1884, 328.5237 , 0.0000 WA CETKA| OFTO| OTC-NOMN:

VYKaxuTe nmpaBblii BEPXHUH YroJl TaOJIUIIBI.

TGEﬂMLLCJ POCcHe THEX HOAMNRPEZ0R

Maptza M, M, T My, T Gla, T Gy, T
12428 -25.8 o224 0.7 &0 0.2
o440 —10e9 280 1.0 104 0.3
12428 = 215 oz 0.0 0.0
12428 =110 232 0s 2.9 0.2
o440 —94.48 1000 [N 2.3 0.0
12428 =945 S6,.2 1.4 7.0 0.3
12428 =559 29,3 1.0 5.2 0.z
12409 —471 206 [N 104 0.0
12429 —57.3 971 05 10,7 0.l
12429 —2E.2 111 01 0.7 0.0
12409 —F46 134 e 0.5 0.0
12429 =573 7.2 05 10,7 0.1
12429 —59.2 11.7 07 =2 0.2
12429 —40.4 ol (L& Ld 0.2
12429 —7z.9 4.4 0.z 2.9 0.0
12420 -129.1 212.5 .l 12,4 =81
12430 -15941 209.3 108 131 10.g
12430 —9.1 3.2 15.4 =] 145
12420 —207.& 112.2 == 2.7 25,2
12420 -£4.1 122.5 106 5.6 109
12430 —205.0 115.0 4.3 =N 4.3
12420 -121.1 415 217 0.z 2.2
12420 -171.4 168.6 a1 138 a1
12420 —143.2 162.9 5.9 12,7 5.2

Tabnuia Oyner oTpucoBaHa.

BHUMAHME! Ilepen 3amyckom ¢aiina rload.Isp B ABTokaje y TeKyIIero TeKCTOBOrO CTHIIS
(oH OyneT “cnoab30BaH MPU CO3/1aHUH TAOIUIIBI) 3HAYSHHE BBICOTHI TEKCTA JIOJIKHO UMETh
HyJeBoe 3HaueHue | Eciu B BalllMX TEKCTOBBIX CTHIISIX BBICOTA TEKCA HE paBHA HYIIO, TO
PEKOMEHyeM CO3/1aTh HOBBIM TEKCTOBBIM CTHIIb C BallIUMU HACTPOHKAaMHU M BBICOTOMN TEKCTA,
paBHOM HYIIIO, HO UCITOJIH30BaTh €r0 TOJBKO /I BCTABKU TAOIHIIBI.



CEpEMC PMCOESHME Pasmepkl PegakT
JucneTuep cTuned..,,
JWEMETUSD 3KPSHHE NS ACTSENEHM. .

¥MPAENSHME CROAMM »

HaTanor HeCyLM: 3NEMEHTOE. ..
MacTep CTMNER HECYLLMY 3MEMEHTOE. ..
334aTe HECTaHASPTHEIA Mpodne

MacTep cTinen AD-pasMepcE...
CTHMM A0-pazMepoe...
PazMepHER CTHAK. ..

MacTep AUBMMOTEYHE 2NEMEHTOE. ..

MHOrOEMA0ERIE BNk 4
Enaian 4 —

Ll TekctoBble cTMam ?2 X
AD-rpodini 4

Hraa cTuna
ONMEAHIMA MATEPMANDE. ., -M
- standard2.5 . [ Hoekii... ] [HEDEHMEHDBaTb...]
ONMEAHIAA KNSCCMAMKALMAN, .,
TV T36MMLL, . W Crpaeka
: Hauepranue: Beicora:
TercTOBEIR CTHNM. .. e =
MapaMeTpbl BLIHOCKA, . & weskd shi v 0.000
CToBpaseHMe TOUYSk, .. [ Mcnonesoears Goswo wpkrgr
C . AeppekTEl Ofpazew
THAA MY N THMHAA, ..
Y [ Nepesepryreii CreneHe pactawerus; | 0-500

Leeta... [] Crpasa Haneso Yron Haknona [15.00 —/4 E’Bb({g
Tkl NbHA, .
Beca nMHMH, . D BEDTHKafIbeIH AaBbECD

15. Harpy3ku Ha ycTynbl pocTBepKa ( OT MOJIe3HbIX M0JIOCOBBIX HATPY30K Ha
MOBEPXHOCTH, BKJIIOYAsI PABHOMEPHO pacnpejiesieHHbIe, 0T peakinuii GyHIaMeHTHBIX
0aJIOK, Beca CTeH U nmpoyee)

Camblii pocToif 1 OBICTPBIH CIIOCO0 3aJaHMsI MTOJIE3HOW PABHOMEPHO PACHpPEIeICHHON Harpy3Ku
10 BCEX MOBEPXHOCTH (CO BCEX CTOPOH OT POCTBEPKA) HA OCHOBHOM OKHE:!

I'pyur Y{miw3)

th,rpanye: |2/30 Nones [Tha): |1

I'ne 11/M2 nonesHast paBHOMEpHO paciipesneneHHas Harpyska (JII o Bceii MOBepXHOCTH.

Ecnu nonesunas Harpyska npujiaoXeEHa HE CO BCEX CTOPOH HJIM HAa YCTYIIbI, NI ITOJKOJIOHHUK
POCTBEpPKA NMPHUIIOKCHBI JOITOJIHUTCIbHBIC HAI'PY3KH, TO BOCHOHB3YﬁTCCB PEKUMOM

OMNONHATENBHBIE HAI HH
PEIaKTUPOBAaHUS TAKMX HAarpy30K — KHOIKA A Py B OKHE

PCAaKTUPOBAHUA HArpy30K Ha pOCTBCPK.

[+ Monoca

> <

Monoca | [ Monoca

qni = ﬂ ﬂ < {nd

v Monoca

VY c10BHO 30Ha BOKPYT pOCTBEPKA MOJIENIEHA Ha 4 CEKTOPa, B KAKIOM U3 KOTOPBIX IEUCTBYET

NOJIe3HbIC HATPY3KU C]Hl .o .C]lI4. Ecnu BiTIOUEH nepexiioyaTesb moJioca, Harpys3Ka
NPUHUMAETCS TI0JIOCOBOH, €CITM HET, TO pABHOMEPHO pacIpe/Ie]ICHHON B
COOTBETCTBYIOILEM CEKTOpE.



? - v
1 KOIMMPOBAHKE U BCTaBKa yXKe 3aJaHHbIX JTAaHHBIX 110 Harpy3KaMm 1o APYyroi Mapke

pOCTBEpKA.

YuMTBIBEATE
BCEerna
none iHyHW
HAarpy Ky

qml..and IIpH pacyeTe POCTBEPKA HAIPY3KU qn] .o ,qH4 OyayT BCEr/ia yYUThIBATHCS.

YuMTRIBATH

Mo ne iHyH
HAT YRy
qnl...qnd
TONBKO NPH

an >0 - [IPU pacyeTe pPOCTBEpKa Harpy3Ku CIlIl .o .qn4 OyAyT yYUTBIBATHCA TOJIBKO €CIIU

narpyska (i > 0

MokasaTe BhIMMCAEHHEIE HA MY 3KK

H& YCTYMEl 0T 384EHHOR
nonesHoR gl - ond

- BBIYHCJICHUE HArpy30K Ha YCTYIIBI OT TOJIE3HBIX HArPY30K H UX
O0TOOpaK€HHE Ha CXEME.

[Tosie3Hble HArPY3KU YUUTHIBAIOTCA KAK MPUIIOKEHHBIE HA YPOBHE IUIAHUPOBKH, T.€.
BBICOTA 3aCBINKH ONpPEAEIeTCs M0 3aJaHHOMY 3ariTyOJIeHHI0 pocTBepKa. B ciyuyae ¢ mojsaiom
U 33/1aHHOM 3ari1y0OJIeHue pocTBEpKa OT IUNIAHUPOBKH, a HE OT I10JIa MO/BaJIa, OJIE3HbIE
Harpy3Kky Ha yCTYIIbl POCTBEPKOB IOJBAJIOB U OJJHOCTOPOHHIOIO HArpy3Ky Ha YCTYIIBI OT
3aChIIKHU JJI KpallHUX POCTBEPKOB MOBAIOB HEOOXOIMMO 3a/1aBaTh He uepe3 qml...qn4, a
Harpy3kaMy Ha yCTYIIbl pOCTBEPKA — CMOTPHUTE JlaJiee 3aJaHUE HArpy30K Ha yCTYIIBI.



SRl

NononHWTENEHAA NONE3HAA HArpysKa

qni,Tim2 qn2,Tim2 :
g dbymm s 1200 Byam @ 1000 |5
v Monoca
ni = <qn2
R
Monoca | [ Monoca
qna,Tim2 ' Monoca qnd,Tim2

5 c o
JagaHHOe 3HaYeHMEe odWen NonesHoN Harpyskn qn: 0,0m/m2

Cxema Harpysok (rmagHble ocH hyHOaMeHTa)

YYHThIEATE
BCerga
MOnNesHYH

HarpysKy
qni..qnd

YUHUThIEATH
MONE3IHYH

Harpy3Ky
qni..qnd

TONBKED NpA

qn=>0

MonesHan nonocosan

_| I_ﬂ_B
- -
Al [da| db”
Ha ycTynbi
[

MoKAaZaTE EIYHCIEHHBIE HATPYEEN
Ha YCTYNbI 0T 234aHHON
nonezson gni..gnd

qni=5,0T/M2 +

i

4.1
1

qn2=5,0Tim2

CoxpaHuTh

Jlerenga

MoKasbIBaTh NONESHYH

=X

=

Harpyskw Ha ycTynel (hyHgameHTa

Harpysxa |Eg.mam.
200 s0|T

=100 200

NOCTOAHHAA

=% ¥ narpysky qni..qnd Ha
cxeme

YUUTBIEATE
O0NONHUTENBHYH

[v Harpysky npW pacuyete
MANTHOM YacTH Ha
oBpaTHLIA MOMEHT

=l

OTH. oTMeTEa

-400 200 200 20T

NoOCTOAHHAA

'n,_rr-"l'

CoxpaHuTh

" YuWTbIBaTh BCETOA NONESHYH (+ YUWThIBaTh NONEIHYH npu qn >0

MNokazaTe pacyeT Harpysok oT gni..gn4d

- COXpAaHEHME 3aJJaHHBIX HArPy30K JUIS TEKYIIEH MapKu pPOCTBEpKa.

Tabnuia Harpy30K Ha yCTYIIBI pOCTBEPKA OT peakiuii pyHIaMEeHTHBIX OallOK, CTEH,

JOIIOJTHUTEIIBHBIX OIOP U T.M.:




Oﬂl CMMeTpHn
O I0HIBRI

P

Homan N man | A mana My 3KE Ma T |biba,Tia [Tz ) OTH. OTMETES
1 400 100 100 100 1.0| T2 |nonesHaa 1.0 0.0 1.0 1.0 30
2 =500 100 100 100 2001 MNoOCTOAHHS A 20 1.0 1.0 30
3 400 -200 100 100 3.0 Thaz MNoOCTOAHHESA .0 1ol 10 27
4 -500 -200 100 100 401 MNOCTOAHHES A .0 |+1.0 30

CxeMa Harpy;:oK {rnaBHele ocH (hyHOAMEHTA)

+%

Y o4 O3 +x

-

Ecnu 3aganHas Harpy3ka pacrosio)eHa 3a mpe/ieliaMi POCTBEpKa, TO OHA HE YUUTHIBACTCSI.
Ecnu pacnionokeHa 4acTHYHO Ha pocTBEpKe (TIOJKOJIOHHUKE), TO :

- eI eMHUIA H3MepeHHs Harpy3ku T/M2, To yuuThIBaeTCS TONBKO (DParMeHT HArpy3KH,
MOMABIIHNIA Ha TUIaH POCTBEPKa (TOAKOJIOHHUKA).

- CCJIM CIMHHILIA USMCPCHH A HAI'PY3KU T, T0o YUYUTBIBACTCA BCA HArpys3kKa.

T.x. monp30BaTeNb 3apaHee He 3HAeT KaKoM pa3Mep MOOMIBHI pOCTBEpKa Oy/1eT MOIy4YeH B
pe3yJbTare pacuera Harpy3Kd MOXHO 33/1aBaTh OECKOHEYHO MPOTSHKEHHBIMU 110 KKIOMY U3 ABYX
HarnpaBieHud X uim Y



CxeMa HAarpy;:oK (rMagHble oCcH (pyHIAMEHTA)

+Y
2
NereHpa
 I— MokasbiBaTh
T o ¥ | MOResHYH HArpYiKy
3 qml...qnd Ha cxeMe
“/
4 COXpaHuTE
-
Harpyikm Ha yerynel pwHIaMeHTa E-
B a |Ep m3m. | TN vz, T Rk TR | T3 ] OTH. OTMETES
1 400 100 + 100 1.0 T NonesHaAa 1.0 0.0 1.0 1.0 3.0
2 -500 100 100 + 20| T2 NocCTOAHHSA 20 1.0 1.0 3.0
3 400 -200 100 100 30T NocCTOAHHSA 0 1.0/ -1.0 27
4 -500 -200 - - 4.0 T2 NocCTOAHHSA 0 |¥1.0 3.0

Harpyska 1 : pasmep A 3anan SHAKOM «1), - Harpy3ka OT MO3UIUU X CTPEMUTCS K KPAKo
IMOJOIIBEI.

Harpyska 2 : pasmep B 3anan 3BHAKOM «1), - Harpyska oT nosuiuu Y CTPEMHUTCS K KParo
MOJIOIIBBI

Harpy3ka 4 : pazmep A 3a1an 3BHAKOM «-» M pa3mep B 3anan 3BHAKOM «-», - Harpy3ka
oT no3uuuu X U Y CTPEMHUTCS K Kparo MOJIOIBBI

[ToMrMO BepTUKAIBHO HArPY3KU MOXKHO 33/1aBaTh OOKOBBIE CHIIBI U MOMEHTHI, IPUIIOKEHHBIE
Ha 33JIaHHBIX TOJF30BATENIEM YYaCTKe, TIPHU STOM JUIsi OOKOBOM CHIIBI HEOOXOAMMO YKa3bIBaTh
BBICOTHYIO OTHOCUTEIBHYIO OTMETKY MPUIIOKEHUSI CHUIIBI.

@] KOIMPOBAHKE U BCTaBKa yXe 3aJaHHbIX JJAHHBIX 110 Harpy3Kam 10 Apyroi Mapke
¢dbyH1aMeHTa.

- - YAAJICHUC CTPOKU

{+ YuntbiBaTh BCETaa NOAEHYI - py pacueTe POCTBEPKA HATPY3KH, 3aaHHEIE B TAONHIIE,
OyIyT BCer/ia yYuThIBaThCS

{ Yuntbisate monesHylo npn an > 0 _ oy pacyere pocTBEpKa HATPY3KH, 3aJaHHBIC B TaONHIIE,

OyyT yUuTHIBaThCS TONIBKO mipu (I > 0.

Mokazarte pacyeT Harpysok ot gni...gn4d
£ By and | - 0TOOpaKeHUE pacyeTa Harpy30K Ha POCTBEPK OT

II0JIE3HBIX HArpy3ok qml...qn4.

16. IlomiaroBasi HHCTPYKIIUS M0 padoTe B MporpaMme



[Tporpamma GIPRO-PocTBepk 1mo3BosisieT BHIIOIHUTE PacuyeT CBAiHOro (hyHIaMEHTa,
COCTOSIIIIETO U3 CBAHHOTO KYCTa M POCTBEpKa. Bce BBIUMCICHUS MOKHO Pa3eUTh HAa TPU
OCHOBHBIX TPYIIITBI PACYETOB :

1) PacueT cBaiiHOT0 KycTa
2) Pacuer pocTBepka
3) Pacuer ocaaku H KpeHa CBaiiHOTO ()yHIaMeHTa

Kaxnayro rpyrimny pacyeToB MOKHO pa3JeiIuTh HA OTAEIbHBIE PACUETHI, & UMEHHO :
Pacuer cBaitHOro Kycra:

- pacyeT Hecyllel ClIOCOOHOCTH CBau 10 TPYHTY C MPOBEPKOH YCTOMYMBOCTH OKOJIOCBAHOTO
ocuoanus ()

- pacueT Hecylei cnocoOOHOCTH CBau 110 TPYHTY 1O pe3yibTaTaM 30HaupoBanus (l1a)

- pacueT cBau 1o Marepuaiy o 1-oii u 2-oii rpymme I1C (11)

- BBIYHCJICHUE HArpy30K Ha orojioBok cBau ot pocteepka (I11)

- BBIYHCIICHHE ycuni B cBae ot rpyHTa (1V)

Pacuer pocrBepka:
- pacueT pocTBepKa o marepuaiy o 1-oi u 2-oit rpyme I1C (V)
Pac4yer ocaaku M KpeHa CBaifHOTO (pyHIaMeHTA:

- pacyet HenocpeaCTBeHHO ocaaky u kpena (V1)
- pacueT pa3HOCTH OCaIOK Jis rpymiibl cBaHbIX GyHaameHToB (VII)

C MMOMOIIBIO MPOrpaMMBbl MOKHO KOMIIJICKCHO BBIIIOJIHUTE PACUCT CBaMHOI'O q)yH)IaMeHTa, a
TAKKC OTACIIBHBIC PACUCTHI U3 BLIIIC IIEPCUUCIICHHBIX, KAK CaMOCTOSTEIbHBIN pacyceT.

IHopsaok padoThl AJ1s1 KOMILIEKCHOTO pac4era.

[—
|
o &
1) TlepBoHadanbHO HEOOXOAUMO CO3ATh MapKy POCTBEPKA KOMAHOH -Foo =i |

Jlnst 0ObSBICHHHON MapKi pocTBEpKa HE0OXO0AUMO 3a]1aTh JaHHbIE B OCHOBHOM OKHE
MIPOrpaMMBbl, & UMEHHO :

- KonmnuecTBo cBaii B kycre. Ecium OyaeT mpon3BoAUTHCS 0100 CBAMHOTO KYCTa, 3a/1a€TCA
MAX/MIN nomyctumoe 3Hauenue npu noadope, Hanpumep 30/0 — e 6onee 30T, MUHUMYM
HE OorpaHu4eH, uium mpocro 30

- Pazmeps! poctBepka X u Y. Ecniu OyneT npou3BoAUTHCS MOAOOp CBAHOTO KyCTa, 331aeTCs
MAX/MIN nomyctumoe 3HaueHue npu nogoope, Hanpumep 3/0 — He 6osee 3M, MUHUMYM He
OrpaHMu€H, WU IPOCTO 3

- KonnuectBo psnos B kycre. Ecnu Oyzner mpousBoauThes moaodop kycta, MAX gomyctumoe
3HauYEHUE.

- [Tapametpsr d, Xk, Yk

- Beicoty poctBepka, 3arinyoinenue, anuny cBau (hpoc/h/hes)

- Pacuernpie 3Hauenus Hecymieit cnocooHoctr cBau R,Q,N,M. IToapobnyro pacmmdpoBky
3HAUEHUIN CMOTPUTE B pa3fielie pacyeT CBAMHOIO KyCTa U POCTBEPKA.

- XapakTepuCcTUKH 00paTHOM 3achINKU Ma3yx KoTioBaHa — Y u @. Eciu TakoBasi OTCYTCTBYET,
TO BCE PAaBHO 33JaiiTe 3HAUEHUS, IPH STOM 3ariy0JieHHe POCTBEPKA HYKHO YKa3bIBaTh
HysneBbiM: h=0




- 3HaueHue MOJIE3HOM Harpy3Ku Ha MOBEPXHOCTU. Eciau Harpy3ka He NOCTOSIHHAS, T.€. MOYKET
MMETH HYJIEBOE 3HAYEHHUE, TO B MCHIO JI0NMOTHUTEIBHO YCTAaHOBUTE COOTBETCTBYIOLIUI
(axxok.

- Pa3mepa mponkosonauka X, Y U €ro cMelieHre oT ocH inTHou yactu dx,dy.

- BeicoTy noakononnuka. Eciiu noakonoHHUKa HET, 3a1aiuTe HylneBoe 3Hayenue. [pu
HYJICBOM 3HAUCHUH pa3Mepsl nmoaxoioHHuKa X,Y u ero cMmenienue dx,dy HyXHO 3a1aBaTh MO
pa3Mepbl ONIOPHOU INIUTHI METAIIIMYECKOM KOJIOHHBI, CEUEHUIO MOHOJIUTHOM KOJIOHHBI U T.1.,
T.€. I10 pa3Mepy CEYCHMsI 2JIEMEHTA HENOCPEACTBEHHO NIEPEJAIOIIETr0 Harpy3Ky Ha INIMTHYIO
YaCcTh POCTBEPKA. ITO HEOOXOAMMO TSI BBITIOJIHEHUS MPOBEPOK MO IUIUTHON YaCTH
poctBepKa. IIpy HyneBOM 3Ha4E€HNH BBICOTHI ITOAKOJOHHHKA TAK)KE OTKIIFOUUTE pacyeT Ha
KOCBEHHOE apMHUPOBaHUE IOJKOJIOHHUKA B MCHIO JIOMOJHUTEIBHO.

- Bennuuny 3anenku cau B poctBepk (h)

- IIpu BKIIIOYEHHOM pacyeTe Ha KOCBEHHOE apMHUPOBAHUE [IOJKOJIOHHUKA HEOOXO0ANMO 3a/1aTh
pasMepsl ONOPHON METAJUINYECKOM MIIaCTUHBI XI1, Y1

- Kitacc 6erona poctBepka

- [IpuHATHINA AUaMETp apMaTypbl HUKHEW CETKH pOCTBEPKA. ITO HEOOXOAUMO ISl IPOBEPKU
JIOCTAaTOYHOCTH aHKEPOBKHU HIKHEW CETKH B 30HE KpaiiHel cBau. TpeOyemblil 1uameTp
HVDKHEHW CETKH MOKHO IOJIY4YUTh PaCu€TOM apMUPOBaHUS POCTBEPKA.

- B BepxHEM MEHIO ITPOrpamMMBbl HY’KHO BBICTABUT CJICYIOLIUE IIaPAMETPHI :

A) nopsa0K cBaii (OOBIUHBIN, ITAXMAaTHBIN)

b) oTHO1IEHNE CTOPOH POCTBEpPKA

B) o6bemMHBIC Beca, JaHHBIE IO HYJICBOMY 3HAYCHHUIO MOJIE3HON HArpy3Ku, K03(). MPUBUACHUS
pacyeTHBIX Harpy30K K HOPMaTHUBHBIM

I') Tun cBau (3abuBHas, OypoHaOuUBHas)

J1) nanHble 1O TpeIKUHAM

E) nannsle o pacueTy ocajiku

2) CrnenyroliuM IaroM 3a1al0Tcs JaHHbIE 110 €00 — KOMaH/1a BEPXHETO0 MEHIO
CxBaxunbl. Ecnu Bl He TutaHupyete BeIMonHATh pacuets |, 1V, VI, VI, To 3anaBate
JIAHHBIE 110 Te0JIOTUH He 00s3aTenbHo. [locite 3a7anus CKBaKHH 110 T€OJIOTMH B OCHOBHOM
OKHE MPOTPaMMbl YKKUTE MO KaKOi CKBAYKMHE BBITIOIHATh pacyeThl IS TEKYIIEH MapKu
pocTBepKa:

CrkBamnHa

I

W v cBau :

KOHTAKT C rpyHTOM: CBauW - CTOHKA

HCpBOHaanLHO IMPUCBOCHUC CKBAKUHBI POCTBCPKY NPOU3BOAUTCA BLI60p0M ux CIurcCKa

ckBaxkuH. [Tocie CO3aAaHUA CXEMBI PACIIOJIOKCHHA POCTBEPKOB KOMaHJIOﬁ . MOXHO
ABTOMATHYCCKU MIPOBEPUTH IMMPABUIIBHOCTD 3aJIaHUA CKBAXXWH KaK 6HH)KaI>JIIHI/IX, n €CJIN 3TO
HCO6XOI[I/IMO ABTOMATHYCCKU IICPE3aaaTh HX.

Tur cBau 110 KOHTAKTy C TPYHTOM TaKKe OIPEAEIIAeTCs IPOrpaMMON aBTOMaTUYECKHU, €CITU
BhINosiHsAeTcs pacuer |. Eciu pacueT oTkIoueH, TO UCHOIb3yeTCsl 3HAUYCHUE BbICTABIEHHOE

BPYUYHYIO.

3) s BeimosineHust pacuetoB |,1V HE0OX01uMO 3a1aTh UCXOTHBIC IaHHBIC B OKHE,

3aIllyCKacMOM KOMaHﬂOﬁ . B OCHOBHOM OKHE HY>XHO BBICTaBHUTb, 3a/1aTh BCC



HUCXOJHBIC JaHHBIC U AKTUBHUPOBATH €I'0 BBIMTOJIHCHUC ITPU PACUCTC CBaHOTO KyCTa
BBICTaBUB (PITAKOK :

MpM pacHETE CERMHOM Ky CTa

EEINDMHATE PACHET M0 HECY WER v ﬂ
CNOCOBHOCTI CESM MO MRYHTY K 2
YCTOMYMEDCTI OCHOESHMA,

4) s BeIoHEHHUS pacyeToB |a HeoOX0aMMO 3a1aTh HCXOAHBIC JaHHBIC B OKHE,

{

3alryCKacMOM KOMaH,HOﬁ m kel B ocCHOBHOM OKHE HY>XHO BBICTAaBUTB, 3a/1aTh BCE
HNCXOJHBIC JaHHBIC U AKTUBHUPOBATH €I'0 BBIITOJIHCHHUEC IIPU PACUCTC CBaMHOIo KyCTa
BBICTaBHUB (bJ'Ia)KOK .

MNapameTpbl pacyeTa

MNpu pacyeTe cEafHOMD KYCTS

ELINOAHATE PACYET N0 HECYLWL &6 v 7
CNOCOSHOCTH CESM N0 FRYHTY No :
TOYE S SOHIHMPOEaHIA

5) Jlns BeinonHenus pacuera |l HeoOXoaumMo 3a1aTh UCXOIHBIC JaHHBIC B OKHE,

. =
3aIyCKaeMOM KOMaH 101 o B 0CHOBHOM OKHE HYKHO BBICTaBHTb, 33/1aTh BCE
UCXOJIHBIC JIAaHHBIC M aKTUBUPOBATh €TI0 BBIIOJIHEHHE NIPU PacUeTe CBAWHOTO KyCTa
BBICTaBHB ()JIAXKOK :

[v BLINOMHATL pACYET APMUPOBAHUA NP Nogoope KycTa

6) CJ'ICI[yIOH_[I/IM 9TaroM HCO6XOILI/IMO 3a1aTb OCTAJIbHBIC MApKHU POCTBCPKOB KOMaHI0M1

.

HobazmTs

. [Ipu co3nanuy HOBOM MapKy BCE UCXOJHBIE TaHHBIE U HACTPOMKHU 110 HOBOU
MapKy KOTIMPYIOTCS U3 TEKYIIEeH MapKu pOCTBEPKA B TAOIHIIE CITUCKA POCTBEPKOB. To
€CTb, Iepe1 J00aBJICHHEM HOBOM MapKy B TaOIUIIE CO3JTaHHBIX POCTBEPKOB HYKHO
BbIOpaTh MAX MOX0KHI 110 UCXOTHBIM JaHHBIM POCTBEPK Ha CO37aBAEMYIO MAPKY C
[EJTbI0 YMEHBIIIEHHsI 00beMa paboThI O NEPe3aIaHrI0 UCXOTHBIX TaHHBIX IO HOBOM
MapkKe I0CJIe €€ CO3/IaHus.

7) Manee a5 K010 pocTBEpKa HEOGXOIMMO 33/1aTh HAPY3KH - KOMaH [a L oMOoMHatsN

8) Ilocne co3manus BCeX MapOK MOXKHO MPHUCTYIATh K CXEME PACIIOIOKEHHS POCTBEPKOB.
CxemMy MOXKHO HE cO3/1aBaTh, €CIIM HE IJIaHUPYETCs pacueT ocaiku (yHIaMEHTa C y4eTOM
BIIUSTHUS COCEHETO, aBTOMATHUECKOE OMPEICTICHHE Ha CXeMe ONMKANIINX CKBAXKUH U UX
nepesasiaHue, a Takyke BbIUMCIEHHE Pa3HOCTH 0CaJIOK.

MopSop
KYCTa

9) CrueayromuM 3TaroM SBJISIETCS MTOAOOP CBAMHOTO KyCTa KOMaH/I0M . Eciu

3aJaH KOHerTHBIﬁ KYCT, HaHHBIﬁ OTaIl HE BBIINIOJIHACTCA.

10) ITocne mogdopa cBaitHOTO KycTa BBIMOIHSACTCS IIPOBEPKA INTUTHOM YaCTH POCTBEPKa
MpoBepUTE

KOMaHI0U nnuTy . TonmyHa INTUTHON YaCTHU BBEIYUCIIIECTCS BEIYUTAHUEM U3



3aJJaHHOM BBICOTHI POCTBEPKA BBICOTHI IMOJKOJIOHHHUKA. TONIIMHA IJIMTHOM YacTH
POCTBEpPKA JOKHA OBITH JOCTATOYHOM 711 BOCIIPHUSITHS HArPY30K OT CBal, MOJIKOJIOHHUKA
¥ 00paTHOM 3achINKy. TOMMIMHY MITUTHOW YaCTH MOKHO O100paTh aBTOMAaTUYECKH

> . s
KoMauioi 7 ((Hemsenax. harlm): ). [Ipu aBTOMaTH4ECKOM MTOI00PE, MEHSISI BHICOTY
MOJIKOJIOHHUKA, TIPOTPaMMa HaXOJUT MUHIUMAJIBHO TOIYCTUMYIO TOJIIIMHY IJTUTHOM
YaCTH.

ApuMp
11) Jlanee BBIMOJTHAETCS pacyeT apMUPOBAHUS POCTBEPKA KOMaHI0H 4

12) Eciiu mpou3BOAMIICS MTOA00P CBaliHOrO KycTa Ipu akTUBUpoBaHHOM pacuere |l , To cBan
B KYCT€ IMOJ00paHbI ¢ YY€TOM MPOBEPOK MO MaTepuany cBau. Eciiu KycT 3a/1aH win
HeakTHBHpOBaH pacueT |1, To HeoOX0AMMO MPOBEPHUTH AOCTATOUHOCTH APMHUPOBAHUS

13) ITocne BBIOMHEHUS pacyeToB 1Mo myHKTaM 9-12 /i BceX poCTBEPKOB, €CIIM HEOOXOAUMO
BBIYHCIIUTH OCAJKy C YUETOM BIHSHHUS COCETHHUX (DYHIaMEHTOB, B OKHE HACTPOEK pacueTa
10 OCajIKe HEOOXOMMO BKITFOUUTH YUET BIUSHUS :

CBaii, Ilepeis B OKHO pacueTa apMUpOBaHUs cBail k

MoK pac4eTe ocagkiA 2
[ YUMTEIESTE ENMAHME
COCEenHM: DYHLAMEHTOE

N 3anath napaMeTpbl yucTa BIUAHUA.

I[J'IH ABTOMATHYCCKOTO MEPpeCUYCTa OCaJKU BCEX POCTBEPKOB MOKHO BOCIIOJIb30BATHCA
PEKUMOM pacucTa BCEX POCTBCPKOB!

Pacuer poex Mapo¥

£

MpoBepHTE
JIn0o BBHIMOIHUTH pacueT MHTEPECYIOIIEro Bac pOCTBEPKa KOMAaH 10U JILL Ha BCE
Harpys3Ku.

Takxe Ha cxeMe KOMaH01 ! MOYKHO BBITIOJTHUTh pacyeT Pa3HOCTH OCAJ0K IS
POCTBEPKOB, HAHECEHHBIX Ha CXEMY.

IMopsinok paGoThI 1Jis1 BHITOJHEHUSI CAMOCTOATEILHOIO pacyera |, V.

HCO6XOI[I/IMO BBIITOJIHUTD 110 TOPSAAKY IIYHKTBI 1..3 KOMILJIEKCHOTO pacyucTa. B okne pacucrTa

HecyIleil CIOCOGHOCTH CBaK 110 IPYHTY MOKHO BBIIOJIHUTH caM pacuet |, 1V komanmoif o087

IHopsiaok padoTshl AJis1 BHIMOJHEHUSI CAMOCTOATEIBLHOI0 pacuera la.



Heo6xoanMo BBIIOTHUTE MYHKT 3 KOMILJIEKCHOTO pacueTa. B okHe pacuera Hecyien
CIIOCOOHOCTH CBau MO Pe3yJIbTaTaM 30HANPOBAHMS MOXKHO BBIIIOJIHUTE caM pacdeT la komaHnoil

=N

ITopsinok paGoThI /151 BHINOJIHEHUSI CAMOCTOSITEIbHOTO pacuera I1.

Heo0x01uMo BBIOTHUTH O MOPSAAKY MYHKTHI 1..3,7 KOMIUJIEKCHOTO pacuera. B okHe pacuera

CBaM 110 MaTepyally MOYKHO BBIIOJIHUTE caM pacueT |l xomanoii S

Iopsinok paGoTsl AJis1 BHIMIOJITHEHUSI CAMOCTOATEILHOTO pacuera l11.

Heo0xoauMo BBIMOTHUTE KAK MUHUMYM I10 MOPSAKY MYHKTHI 1,7 KOMIUIEKCHOTO pacueTa. B
Mposepuib
OCHOBHOM OKHE MPOTrpaMMbl MO>KHO BBITTOJIHUTE caM pacueT |11 komangoit JULLLL

IMopsinok paGoThI 1Jis1 BHINOJIHEHUSI CAMOCTOSITEILHOTO pacuera V.

HCO6XO,I[I/IMO BBIITIOJIHUTh KaK MUHHUMYM 110 ITOPAAKY ITYHKTBI 1,7 KOMIIJICKCHOI'O pacycTa. B

OCHOBHOM OKHE ITPOrPaMMBbI MOKHO BBITIOJTHUTH caM pacueT V KOMaHI0i [T .

HOpﬂ)IOK paﬁoTl)I AJISl BBIIIOJTHEHUSA CAMOCTOATEC/ILHOI0 pacuera VI.

Heo0xoauMo BBHIOTHUTH KAK MUHUMYM IO MOPSIAKY MYHKTHI 1,2,7 KOMITJIEKCHOTO pacueTa. B
MpoBepuTL
OCHOBHOM OKHE IMPOTPaMMbl MOKHO BBITIOJIHUTH caM pacyeT VI komanmoun UL

IMopsinok paGoThI 1Jis1 BHINOJHEHUSI CAMOCTOSITEIbHOT0 pacuera VII.
PexoMeHyeTcst BBITIOTHATH B COCTaBE KOMIUIEKCHOTO pacyera.
17. 3arpy3ka JaHHBIX 110 reoJIOTUM U3 daiiaa

[Iporpamma mo3BoJIsI€T 3arpy3UTh JAHHBIE 110 T€OJOTHH U3 OTAENbHOTO (aitna (mepeuens MO,
COCTaBbI CKBAXXHH, JaHHBIE TI0 TPOCATKE, KOOPAUHATHI CKBaKKH). Daiin MOXKeT OBITh CO3/aH B
000M TTPOCTOM TEKCTOBOM penakTope B popmate TXT. Ilpumep Takoro (aiina
(Gipro_rostverk_geo_data.txt) cmotpute B nanke nporpammsl. [Ipu co3aanuu daiina He0OXOAUMO
co0II0AaTh ONpe/IeNIEHHbIE TPaBuIIa, ONMCAHHbBIE BHYTPU c%a B BHJIC KOMMEHTApHEB.
3arpy3ka aiiia BEIIOIHIETCS B OKHE CKBOKUH KOMaHAON

CrpykTypa (aitna gomkHa ObITh CO3/1aHa B CIEYIOLIEH MOCIe10BaTeIbHOCTH:

gipro_geo_rostverk_element_start

1, 3acemxa_,1500,1.89,30,0,0.27,uer,1,1.89,30,0,150r,509,50b,0(IL),0(Rc),0(xpynH),0(mtoTH),0(Lp%),0.6(€),0(Sr),0,0,0,0

1, 3acemkal ,1500,1.89,30,0,0.27,uer,1,1.89,30,0,150r,509,50b,0(IL),0(Rc),0(xpynH),0(mwtoTH),0(Lp%),0.6(€),0(Sr),0,0,1,0
2,Urm2 1,1320,1.89,20,1.9,0.3,uer,5,1.89,20,1.9,100r,1009,100b,0.2(IL),0(Rc),0(xpynH),0(mmoTH), 1 (Lp%),0(€),0.6(Sr),0,0,0,0
2,UI'92_2,1320,0.92,20,1.9,0.3,1er,5,0.92,20,1.9,150r,1509,150b,0.2(IL),0(Rc),0(xpynH),0(mmoTH), 1 (Lp%),0(€),0.6(Sr),0,0,1,0
gipro_geo_rostverk_element_end

gipro_geo_skvaj_start — ormucanue CKBaXHH
1,2,-20,-1000,3,1,900,2,2000,2,7500



2,2.1,-20,-1000,3,1,900,2,2000,2,7500
gipro_geo_skvaj_end

gipro_geo_prosad_start — onucanme IpocagoYHbIX CBOWCTB
1,1,1,0.5,10,0.011,0.012,0.013
gipro_geo_prosad_end

gipro_geo_ XY _start — KOOpAHHATHI CKBaYKHH
0,0

1,100,2000

2,57000,41900

gipro_geo_XY _end

gipro_geoz_XY_start — KoopaAMHATBI TOYEK 30HIHUPOBAHUS
0,0

1,100,2000

2,57000,41900

gipro_geoz_XY_end

Ecan Y BacC, HAIIpUMEpP, HET MMPOCATOYHBIX CBOﬁCTB, TO B (baﬁne 6yI[eT cieayromasn 3arnunchb:

gipro_geo_prosad_start — omucanme mpocagoYHbIX CBOUCTB
gipro_geo_prosad_end

Jlyig yckopeHust 3all0JIHEHUS JaHHBIX B (paiie peKkoMEeHAYyeTCsl UCII0NIb30BaTh, HAlPUMED,

nporpammy EXCEL u Haxopsmuiics B nanke nporpammsl (haiiin cocmae ckeaxcun.xls.

MaHenn MHCTPYMEHTOE

c3 - fe| 23532

A B c D E F G H |
Koopa. Koopa. Afe. Koanueerso 1
Ne KB, oTMETEA MAKCHMAIbHD so0yTop caotE MOMIH., MM
X, am Y, e FCTBR BO3MOKHAR - NeHT'3
23964 43334 1 32336 323.26 310.34 1000
2 N 43345 32556 32326 31054 4 1 1000

RIS
[

NeHT3

2
2

K
-
MOILIH., MM

2000
2000

NeHT3

1
1

MOIIH., MM

3000
1000

NeHT3

2

o]

4.

MOUIH., MM

3000

Z[po6Ha;1 4acCTb JOJDKHa OBITh OTJEJEHA OT LIEJ0M YacTH YMciia TOYKOIA. I[J'Ifi 9TOI'0 B CUCTEMC 4UCpPE3

Ilanens ynpasnenus —> A3v1K u pecuonanvhvle Cmandoapmsl YCTAaHOBUTE B KaUECTBE

PpasaCINUTEIIA TOUKY:



HacTpoiika perMoHabHbIX NapameTpoe

m| [eHexHar eganiua || Bpema | Oata
Ogpazus
Paznemmens uenoil v apoBHoi yacTv: | LV |
Konmecreo apoBix sHakos: |_ v|
Paspenatents mynn paspRaoe: | v |
KonmyecTeo undp B rpynne: | 123 456 785 “ |
[pW3HEK 0TEHLATENBHOMD YUCTE: | v |
PopMaT OTPMLETENEH BIX YMOEM: |-1 1 L' |
EmE0A HyMER B HAYAMNE YACTE: |D.? v|
Pasaeritent 3neMeHTOE CiMcka: |: v |
Cucrema egiHMLL | Metpiuecian hd |
[ oK l [ Otmena ]

JIu6o ycranosute popmar stueexk B EXCEL kak TeKCTOBBINM U TPOU3BEINUTE 3aMEHY 3aIISITON Ha
TOUKY.

Taxxe peKkoMEH1yeM NP BbIIA4YM 3aJaHUN HA MHKEHEPHO-T€O0JIOTMYECKUE N3bICKAHNUs BIIUCHIBATD
B 3aJlaHKE 3aII0JHEHUE Qaiina cocmag ckeadxcun.xls, T.e. (hail 3anoaHAeTCs Te0JI0raMy U
OCTaHEeTCs TOJIBKO AKCIOPTUPOBATh JaHHbIE B (hailsl ¢ TaHHBIMU 110 reojoruu. B daiine cocmae
ckeaxcun. XIS npuBesieHO 2 KOJOHKU ¢ oTMeTKaMu YI'B: ycTaHOBHBIIMIACS U MaKCUMAIIbHO
BO3MOKHBIN. [lepen uMIopToM HE00X0AMMO BBIOpATh KaKyr0 KOJIOHKY BBl Oy/I€Te HCIOIb30BaTh B
pacderax U yAaIUTh HEHYKHYI0. TOYHO TakXkKe yJalIuTe J1B€ KOJIOHKH C KOOPAMHATAMH CKBAKHH.

NMIopT BIMOJHSAETCA B CIEAYIOIIEN MOCIEA0BATEIBHOCTH:
1) VYnanenue HeHyxxHOH KooHkH ¢ YI'B, Hampumep koJ0HKH ¢ ycTaHoBUBIIMMCs YT B:

- BBIIEJICHNE KOJIOHKHU
- BBI30B BCIUIBIBAIOIIETO MEHIO MPAaBOW KHOMKOW MBIIITH
- yIaneHue

[nagHaa Bcraska PazmeTEa cTpaHuLLl DopMyNLl HJaHr

Ilpaeka ~ Buwg~ Boaska~ @opmar~  Cepeuc~™  JaHHwe *
i |RAB||VE 2R F9- |8

K E U EEE - S osumi - |58 % 00
Times Ne = 10 = A" A7 B - 9 gop |

_ -0 AxrEE- 5 A-w3[E
B C D E E
Afc. #  Bopesats ko
TMETER |+ eramoEaer ©2 Konwposate
veres ‘

% Beoaswute
32556 32026 CneynaneHan ECTaBka.., 4
Berasute
¥aanuTe
OYUCTUTE COAEPHMMOE
’;2? DOpMAT AHEEK...
LLnprHa cTonBuUa...

CEpEITE

OTo6pazuTe




AHanoru4Ho yAaJIuTe ABC KOJIOHKHU C KOOpAUHATAMU CKBAXKHUH.

2) BebieneHne Bcex YUCIOBBIX 3HAYCHUI U KONTUpoBaHKe B Oydep oOMeHa Ha)KaTueM KJIaBHIII

Ctrl+C mmu kHomky =4

3) BcraBka CKOMMPOBAHHBIX 3HAYCHHUI B TEKCTOBBIH (a1 ¢ JaHHBIMH 10 T€OJIOTUH:

" IT OnMcaEMe ckBamuH - TabBmaa 27

"% [pM ONMCEHEMM COCTEES CKESEMHE, eciM YIE OpOXOoOMT 4Yepe= OOME cioi, TO OeNMTE €00 HE OE& THMO2 DDYHTa (BEE M HioEe
"# BO3IEMET CIOH ¢ MMeHeM WIS (ymm 'S oOpeme;ReTcH OO0 HoMepy JMI'3) M= cTpokM © ofo3HadYeHMeEM E KOHIE CTROKM BEIIE, HID

"% OTMeTKa BEOONOYNOpa OOMXHE HaXOOWTHCH Ha TpaHMUEe croes"
"$ HoMep (MMA) ckEammMHH, AGc.oTM.ycTia, AfSc.oTM.¥VTE, Afc.oTM.EoOynopa, KOMMYECTEC cloeE (He Gomnee 30), Homep I3,

"# HOMED CEEAXMHH 3Sa0EaTk YMCAOM, €CJAM E MIMEHM CEEaXMHH NDPMCYTCTEYEOT TERCTOEBHE CHMMEONH, TO 3IaOEaT: MMA B KaEHYERax'

gipro_geo_skvaj_start
1,2,-20,-1000,3,1,900,2,2000,2,7500
"egg.2",2.1,-20,-1000,3,1,900,2,2000,2, 7500
gipro_geo_skvaj_end

[Tpu BcraBke manubix 3 EXCEL uncna aBromaTiHdecku pa3aesroTcs Ta0ysuei.

KonupoBanue koopaAMHAT CKBaKWH MTPOU3BOAUTHLCS B TAKOM e TIOPSJIKE, HAUYWHAA C ITyHKTa 2, T.€.
BBIJICJICHUE POU3BOIUTH 110 MIEPBBIM TPEM CTOIOIaM (MMs1, KoopauHara X, koopauHara Y).

"t IV OnMCcaHME KOODOMEAT CEEa®MH — Tabmmuma 47

"$ CMEmEHME HOODOMHEAT ONAE BCEX CHEa®MH no X, Y"
"t Homep (MMA) CEEA®MEH, KOoOoOMHaTa X (M), KoopmoueEaTa ¥ (mma) "™

gipro geo XY start
0,0

1,100,2000
"erg.2",5T7000,41300
gipro geo XY end

"$ V OnMcaHME KOODOMHAT TOYER SoHOMpoEaEME — Tabmaua 5"

"$# CHMemeHMEe HOODOMHEAT ONE ECeX Towek no X, ¥"
"$ Homep (MMH) TOYEM, KoomOMHEaTa X (MM), HoopOMHaTa Y (wma) "

gipro geoz XY startc

0,0

1,100,2000

"crE.2",57000,41200

gipro geoz XY end

3arpy3ka KOOpJIMHAT CKBaXHH (TOYEK 30HAUPOBAHNS) BHIOIHICTCS B OKHE CXEMbI PaCIOI0KEHHS
B Ta0JIMIIe KOOPANHAT CKBAKUH KOMaH/10M . [lepen 3arpy3koii KoopaAHAT HEOOXOIUMO

3a7aTh HYXHYIO 0a30BYI0 TOUKY. B Hauasne crucka KoopIuHAT HEOOXOIMMO yKa3aTh MpUpalleHue

o koopauHate X U Y, KoTopoe OyAeT J00aBIAThCS K 3arpy:KaeMbIM KOOp/IMHATaM.

18. BbIBOX ¢XeMbI B AaBTOKA/{

[TporpaMMa mo3BOJISET BHIMOJIHUTH BHIBOJI CXEMbI PACIIOJIOKEHUS POCTBEPKOB, CBAMHBIX
KYCTOB ¥ pa3pe3bl 10 CXeMe B aBTOKaJl B BHJIC uepTexa u 3d Mozenu.

)
- | - KOMaHJia BbIBOJIa CXCMBI B aBTOKa/l B OKHC CXCMbI PACITIOJIOKCHUS.



1
= Bbieog e aeTOHAN

LiseTa W THNbI NMHWA Beisog crembl B 30

| At ocesse | |I:HJIHEI:2 j BoiBoguTE CEAM N — .
|contmuous | *

|f|l'|Hl1F| pOCTEEpKDE(CEAN) OTDEIRAMM

. BuiBecTH |

SoIBOMITS CEAN - |Lexewy =30
| OTMETEM |[contmuous  +|
KoopgwaaTta £

MNpUHATE B MpUHATE B
Touka BCTAEKN Macwrad (% OTHOCHTENLHEIX " aBConioTHEIX
OTMETEAX OTMETKaX
1 - 1:50 -
BoiBecTH
CHEMY -
Bec nUHAK
MNpocTaEWTE pasMEepsl NOGOLBEI .
[ Mp P phi noA OcH, MM : |':' CREAMMHEL, MM |0
[ NpocTaBWTE BEKTHYEEWE MAPKW POCTBEPKDE PocTBEpEM W CBaN, |.3 OTMETEN, MM : |0
[ MpocTaBWTe MapEW POCTBEPKDE TEKCTOE0E SHAYEHNUE OCH, MM : |0
[~ BCTABMTE B CXEMY CKEEHIHSI Eﬁfﬁjtc TEECTOBOE 3HAYEHWE MAPKEW, MM : (0
TekcToB0E 3HAYEHWE CKBa®MUHbI, |0
[~ PucoBaTe NOQroTOBEY HA pazpese CreuudikaLma v
[~ [oBaBNTE "+ K THAYSHIKD OTMETKN TekCTOB0E SHAYEHWE OTMETEN, MM : [0
Paspes Mo ocH TekCTOBO0E SHAYEHWE pasMepa, Mm : [0
B | [
BriBecTH
paspes BoicoTa TEKCTE OTMETOK MM © (2.5

Turel TUHWIA XpaHATCS B TAIKe MporpaMMel B Qaiise linetype.txt, koTopslii MOXXHO
pelaKkTUPOBaTh — 100ABIATH HYXKHbBIE TUIIBI TUHUH.
Cxema (pa3pe3bl) JOHKHBI BBIBOAUTHCS B IPOCTPAHCTBO MOJIETH aBTOKA/Ia.

Macwrab

1:100 v|

- MacmTad BbIBOZId U3 MOJICJIA B IIPOCTPAHCTBO JINCTA B CAMOM aBTOKAJC.

BriBeCTH BruisecTH

EXEMY PAZPES |- remepanus ¢aiina rplan.lsp B manky nporpamMmel. Maiin MOKHO

3arpy3uTh B aBTOKa. McrionHeHue ¢aiina B aBTOKae TPOPUCOBBIBAET CXEMY PACIIOJIOKESHUS UITH
paspes.

AC
imii

Cneyngimrayna

- reHepanus Qaiiia rplan.Isp B manky nporpammel. @aiiin MOXKHO 3arpy3UTh B aBTOKA]L.
Hcnonnenue Qaiina B aBTOKaJIe MPOPUCOBBIBAET CIIEHU(UKAIINIO K CXEME PACIIOJIOKEHHUS.
KonnuecTBO poCTBEPKOB U CBAHBIX KYCTOB O€peTcst MporpaMMoil U3 TaOIHIIBI pacxoja
MaTEpUajIoB KOJOHKH KOJIUYECTBO.

IIpu ucnoab30BaHMN KOMAaH/ BbIBOAA crien(pUKALMHU K CXeMe PACIO0JIOKeHHs U HACTPOHKH
NPOCTAHOBKH (paKTHYECKHX MAPOK NpeABAPUTEIbHO HE00X0IMMO BbINOJIHUTH HA3HAYCHHE
paxTuyecknx mapok 4yepe3 MmeH10 PANJI - HASHAYEHUE ®PAKTUYECKHUX MAPOK.



BuiBeCcTH
------------------------------- - BBIBOJ cxeMbl (renepanus (daiina r3d.Isp) B aBrokan 8 3D dopmare.
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3D ¢opmar mo3BoJSEeT HATISIIHO BUJETH MTPOEKTHPYEMbIe KOHCTPYKIINH, a TAK)KE IKCTIOPTUPOBATH
cxemy B npyrue 3d-nporpammel, Hanpumep SCAD, LIRA, ALLPLAN u apyrue.

3arpy3ka ¢aiino rplan.Isp u r3d.Isp B aBTokan

Ilepen mepBoii 3arpy3koit ¢aiia B aBTOKa HEOOXO0AUMO OJIUH pa3 BINOJHUTH CIIEIYIOLINE
HaCTPOMKH:

1) wmenro aBrokana CEPBUC —> HACTPOMKA



DOPMAT PUCOBSHWME Pasmepel PegakT MpoekT  JOKyMEHTALMA Exp

(abe €| CTaHAaPTEl ochoprneHA 4 L GOST

BL13yaNEHaA NpoBEpKa 1o !
3aHOBD BEIOPaTE G336 A3HHEN KIHUEELH SaMETOK
PacuneHmTE AD-0GBEKTE. ..

Opchorpadis

ELICTREI BEIGOM. ..

MopAgoK CnegoeaHA 4
CESLEHA

V=ENEdEHWE aTPMaYTOE. ..
CEOMCTES
LieHTp yNpaEnEHIA

OKHO MHETPYMEHTANEHE NAMMTH Ctri+3
AWCNETHED NOALMEDK Ciri+4
VHPOpMELMOHHEA Nan1Tpa CtrH+5
CEAsE C B, Ctri+6

JAWcneTuep HabopoE NoMETOK

MprnoxeHmA...
Naret...
IMakpocke!
AutoLISP

Mzo0paxeHme

lMeHoEaHHER MCH. .

OpToroHaneHee MCH
MepeHecTi MK
Hoeas MCK

MacTepa
PExmMel PMCOBAHKA, ..
MnaHweT
AJANTALMA

2) B OTKpHIBIIEMCS OKHE BEIGpaTh BKIanky ®AMIIBI, ciucox ITYTh JOCTYIIA K
BCIIOMOT'ATEJILHBIM ®AMJIAM u Haxarh KHONKY 100aBUTH

Terywmii npoguns;  acad Terywmi pucyHor:  Drawingl.dwg

P aline |3K|:|aH | Orkpemie/Cosparenie | MesarsMudakauma | Cuctera | Monssosarenscrue | nDCTDDBHMﬂ"E S T

MyTH AocTYna, MMEHS PEFN0E W Nanku:

; Qfzop...

% MyTE NoMEKa PaBoHME BCNOMOr aTEAEHEIX $alinos

& n — e
YTk AOCTYNA K ApaiBepard YoTpobcTE

[MyTE 0OCTYNA K PEHNSM NPOSKTOE

% Myre gocTyna ATENEHBI

B
|

#

HnanTe
E MrmeHa alinoe MeHi, CrpasoYHON CHCTERE! W 4P,
E MrieHa thalinoE TeKCTOEOMD PEAAKTOPS, CAOBAPA W WPHGTOE Eeepx
ﬁ MreHa daling NEYaTy, NPOrparrdsl OHOEDE NEYSTH W PA30ENa NPONOra B
HHZ
ﬁ TMYTE K. BCAOROrATENEHEIR $EFANIM NEYETH
% MManka anA @akina AETOCOXPaHEHWA YeTaHoBHTE

% [Mankx gnA anedoros LEETOE

=

() MoAcietke HCTOMHMKOE AaHHSL

=

ﬁ MNapareTpel watnoHoE

=

% [Mankm ¢ afnarii HHCTPYMEHT ANEHEIR NANKTR

=

% PacnonoseHue alina sxypHana

=

[ Manka 409 $aANE RYDHANE NEYSTHNYGIHE AW b

[+

[MankH, B koTope AuboCAl gon#weH HCkaTE PaFk! WPHDTOE, MEHKD, MPHASHEHME,
PHCYHK.OE LA BCTAEKM, THNOE MMHWHA M 0SPASLOE LT PHXO0EKW, BCAW WX HET B TEKYWER Nanke.

[ QK l[ OTreHa ] M purEHMTE

3) Vkaxwure manky, B KoTopoi Haxoautcst mporpamma GIPRO-poctBepk



@ Hactpokka
Tewyumi nposvne:  <<Tpodne B3 MmeHss E Te kLM yepTeR: HYepTtexl dwg

Pain: |3|q:|aH Oripumve/Coxpanenne | Mevate /TlySrvauma | Cuerema | Monesosatenscie || Noctpoenwa | 3004 *

My™ aocTynia, nMeHa $afnoe v Nankm:

= @‘ MyTe gOCTYNa K BONOMOraTeNsHEM ainam ~ Ofsop...
=y C\Documents and Settings'Andrew Application Data*Autodesk  AutaCAD
=y [:\Program Files"AutoCAD 2008\support
=y D:\Program Files"AutoCAD 2008\fonts
= [:\Program Files"AutoCAD 2008\help

BiRidiaitian [ 2008"\supportcolor Beepx
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% MyTe gocTyna K apaiEspamM yoTpoicTE
MMyTk AocTyNa K $ERMEM NpoeKToE

-8

Faline HacTpoiK

=

WmeHa ©afnoe cnpaBd M gpymix $ainoe
Mmera @aifnoE TEKCTOBOM PEAAKTOPE, CNOESPA W WPWSTOE

MmeHa $aitre nevam, NporpaMmel @OHOB0A NEYATW W DASAETE Nponora

-8

&l
o o o =

|-|3-Tb K BCNOMOTaTENEHEM Saimam nevam o

|

| >

YHaxMTE Nanty, & KoTopex AutoCAD 0ormeH BENOIHATE NOMCK WPWMOTOE AMNA TEKCTA,
TEAN0E HACTPORKA, MOAKMONEEMBIX MOAYNER, YepTEXER ANA ECTAEKA, TMNOE MHWA 1
LWaBNoHD B LUTPMXOEKA, KOTODHE OTCYTCTEVOT B TEKYLLEN Nanke.

I QK ] [ OTmena ] [ I'IpwmeHwal [ Cnpaeka

4) naxmure [IPUMEHUTH OK

I[Tocne Toro kak ¢aiin rplan.Isp win r3d.Isp creneprpoBan B mporpamMMe €ro MOXHO 3arpy3HUTh
B aBTOKaJ. )i 3TOr0 B KOMaHIHO# cTpoke Habepute komanay (load "'rplan™) uau (load
"r3d"), Brimrovas ckoOku, U Haxkmute Enter. J[7st mpocMoTpa mpoTOKoJa BRIONHEHUS (aiiia B
aBTOKajie Haxxmute F2.

BHUMAHME! Ilepen 3amyckom ¢aiina rplan.Isp B ABTokaze y TeKyiero TeKCTOBOro CTHIIS
3HAYEHHE BBICOTHI TEKCTA JIOJDKHO HMETh HyleBoe 3HaueHue | Ecii B BalImX TEKCTOBBIX CTHIISX
BBICOTA TEKCA HE paBHA HYJIIO, TO PEKOMEH/IyeM CO3/1aTh HOBBIH TEKCTOBBIH CTHUJIb C BAIIUMHU
HACTPOMKaMHU M BBICOTOW TEKCTa, PaBHOW HYITIO, HO UCIIOJIB30BATh €T0 TOJIBKO JUISI OTPUCOBKU
CXEMBI.



CEpEMC PMCOESHME Pasmepkl PegakT
JucneTuep cTuned..,,
JWEMETUSD 3KPSHHE NS ACTSENEHM. .

¥MPAENSHME CROAMM »

HaTanor HeCyLM: 3NEMEHTOE. ..
MacTep CTMNER HECYLLMY 3MEMEHTOE. ..
334aTe HECTaHASPTHEIA Mpodne

MacTep cTinen AD-pasMepcE...
CTHMM A0-pazMepoe...
PazMepHER CTHAK. ..

MacTep AUBMMOTEYHE 2NEMEHTOE. ..

MHOrOEMA0ERIE BNk 4

Enoka 4
B TexcioBble CTHAM

AD-rpodini 4
Hraa cTuna
CNMCSHWA MaTERMaN0E. . -M
. standard2.5 Hoekii... ] [I'IepeuMEHDBa'rb...
CNMESHMA ENSCCMGMKELMNA, .
CTIMA T30, Wpwser Cripaska

W8 wpnara: Hauepranue: Bricora:

TEKCTOBLIE CTHAM..,

MNapaMeTpEl BEHOCKM. .. | weskd shy b’ 0.000

CToBpaseHMe TOUYSk, .. [ Mcnonesoears Goswo wpkrgr

AeppekTEl Ofpazew

[ Nepesepryreii CreneHe pactawerus; | 0-500
UeeTa... [] Crpaea Haneso Yron Haknona: |15.00 —’4 ngf{ﬂ

TNl MM, .

CTHMA MY THMMHME,

[] BeprukansHii |AaBbEcD

Beca MM, . | [ Moxasams

[Ipu oTpricOBKE CXEMBI B aBTOKA/I€ UCIIOJIB3YETCS TEKYIMI pa3MEPHBINA CTUIIb, T.€. IIepeL
BeinonHeHneM komanzpl (load "'rplan') Tekymmii pa3MepHbIil CTHIIb HOJKEH ObITh BHICTABICH
B COOTBETCTBHH C BEIOPAHHBIM MACIITA0OM IMOCIIETYIOIIETO BBIBOIA CXEMBI B TIPOCTPAHCTBO
nucTa. Takke B CIIUCKE TUIIOB JIMHUI B aBTOKA/I€ JOJDKHBI IPHUCYTCTBOBATH TE THITBI JIHHUIA,
KOTOpBIE OBLIH YKa3aHbI B IIPOrpaMMe /TS 2JIEMEHTOB YepTeka CXeMbl (paspesa).



19. Ha3nauyeHue (pakTHUYECKHX MAPOK H PAcXo] MaTepHaJIoB

Mento @aiin-Ha3zHauenne pakTHIECKMX MAPOK H PACX0] MATEPHAJIOB.

% DaKTHYECHHE MapKH POCTBEPHOE, CBaHHbIX HYCTOB H pacxo/l MaTepHanos

SkcnopT mapok B DWG KoncTpykTop

(= MEpOK P A EE ) OTofpaxaTh Ha CXEME poii
¥ BuicoTa pocTeepka (ph ¥ Mapra anreproii Gasel (p) ¥ [E0METDHA pocTEEDKA () e s - - MIpHHSTE DUHAKOBHII #
¥ 3amnyGnetie pocTeeDka (D) v Pazuep nopowss: (p) ™ Apmuposatie (pk) - - ANAMETD B NOAKONCHHMES i
¥ @arTuusckas gnuna ceau (k) ¥ Knacc GeToka (pk) ¥ OTwmetra sepxa cean (k) Ma;:i?;;;’?:: 1 TPUHATL OAUHAKOELI QHaMeTp B BoiNonHUTL. PacyeT pacxoga
HemMepa wokniuesia pocte.: 1.2 BYKEEHHIH WHISKC Mapkl POCTB.: |PcM Nepebiii Homep |1— FARAON CETHE B MMMTHOW HACTH ||| HasHayeie MapoK MaTEpHanos
KycT: [12 kycra: [iic MapKI KYCTa: ¥ BrniounTe B ToHHEX apMaTypy aGHEHON cEan [v Pocte. ¥ Cean
P

wan

|Mapra | ®akr. wapka|hpocss|has  [One) [¥¥w  [Baza [horaws [heesms |Kon-so ceait.wr. | Cevenve d.ams| Apunp.cean| Kon /Mn-Ynumedxdyms | Apuup. | Apump. nnwer w.cevka| Apump. nauTel B.cetia | Beron (p.Jca )
4.0 3.0 (0.0) 1.45x1.45 B 3000, 4000 4 300x300_ d12-4wr 17600 % 1450 / 0 x 0 d14-wE75/d14-w250 | d14-w200/d14-w200

Komania mo3BosisseT Ha3HaYUTh POCTBEPKaM M KycTaM (pakTHYeCKHe MapKH, B 3aBUCIMOCTH OT
Tr€OMETPUH POCTBEPKA, KyCTa U MPUHATOr0 apMupoBanusl. Ha pe3ynbrar Ha3Ha4eHUs BIUSAET
KOJIMYECTBO AKTUBUPOBAHHBIX NIapaMETPOB HA3HAYECHMSI U JJOTIOJIHUTEIbHBIE HACTPOMKH.
@dakTHUyecKas IJIMHA CBAaX 33/1a€TCs B OKHE apMHUPOBaHUs cBau. 1Ipu Ha3HaYeHUU MapoK C
Y4E€TOM apMHUPOBAHHUS YUYUTBHIBACTCS JUAMETP U IIar MONEPEUHON apMaTyphbl B IOJIKOJIOHHHUKE.

OononHATENLHEIE HACTPOAKH
MpHHATE DOUHAKDELI
OWAMETP B NOGRONOHHNKE
MpUHATE OQUHAKDELIA QUAMETD B

r ka0 CETKE B NNMTHONH YacTu

- B CJIy4ac pa3HbIX JUAMETPOB I10 paCuCTy B IMIOAKOJIOHHUKE
Ui B OI{HOI71 U3 CETKOK B IUIUTHOM YaCTH IIpHU MOACUYECTE pacxoaa MaTCprHaJIOB U HASHAYCHUU
MapOK NPpUHUMAKOTCA OAUHAKOBBIC TUAaMCTPbI apMaTYPhI 11O 6OJII>IJ_ICMy ANaMETpYy.

Homepa wcknioyewus pocte.: |12
KyCT: [1 2

- IpY Ha3HAYEHUH MapOK yKa3aHHBIE
HOMepa Imporpamma urnopupyet. Homepa ciieyet 3a1aBaTh uepes 3amsiTyro, Halpumep:
4,5,7,10.

3HavyeHne (PaKTHUECKOM MapKH MOYKHO 3a(DMKCHPOBATh, JIJIsl TOTO MOCTAaBhTE KypCop B
HY)KHYIO CTPOKY U HaXMHTE MPaByI0 KHOIKY MBIIIH. 3ahUKCHPOBaHHBIC (DAaKTHUECKHUE MapKHU
mporpamMMa He MeHseT. BBICTpBIi 1epexo/1 B TJIABHYIO TaOIUIly MPOTPaMMBbI -IBOMHOM KJIHK B
HY>KHOUM CTPOKE TaOIHIIBI.



% DaKTHYECHHE MapHH pOCTBEPHOB, CBaHHbIX HYCTOB H pacxo/l MaTepHanos

[ NapameTp = OTobpaxaTt Ha cxeme
v Mapka aHrepHON Basbl i
[¥ BuicoTa pocTeepka iz z Bl e = e DaKTUHECKHE MapK r r MBUHATE DAMHARDEIH
¥ Pazmep nogowes! [~ Apmuposarue 5 . AWEMETP B NOGKONOHHHEE
IEPEBIN HOME] o
[ 3arnyGnenue pocTeepra ¥ Knacc GeToxa [V 3apenka cean B pocTBEpK Mﬂpiﬂ? pDc‘rBEDK: 1 r MPMHATE DAUHAKOBLIH AWAMETD B BLINONHUTE acueT pacxoga
SEPXHEN CETKE B MMUTHOW HACTH | yasvauerine mapo T —

Homepa wckniouenns pocte.: |1,2 ByKBEHHbIA WHAEKC MaPKW POCTB. IP:M Nepesiil Homep

1 =
KYCT: [12 KycTa: [k SEER A ¥ BrNIO4NTE B TOHHE apMaTypy 2a0HEHON coan

v Pocte. [V Cean

P

was
Mapka | ®akr. wuapka|hpoeas|ha  (Oma) [X¥u  [Kon-eo|deidsyr  [dibidizididr | di6idiEizox | d2zid2sid2s.r | idd0,T | Bevon (uonica).u| | Humums cema | Bepuuna cemea
Poul | Pow3iKed 20 30(0.0) 15215 4 0000  0,00,0850,011 0,035/0,0/0.0 0,00,0/0,0 0,0/0.00,0 2.78011,44| d123wr/d143un | d16-Bumidi6-Bur
Pou2 | Powd/Kcd 3.0 300.0) 24x24 1 0.010.0  0.0/0.028/0.067 0.0/0.0/0.0 0.0/0.0/0.0 0.0/0.0/0.0 5500 diddwrdid-dur  di4-1lumdid-1ur -
Poul | PewdiKed 20 20(00)  1.5x15 1 0,000 0,000,0650,011 0,035/0,000.,0 0,000,000,0 0,0/0.00,0 2,781/1,44| d12 2wm/d14-3wr | d16-Bwricis-Bur

Wroro. B 000 d10: 0.0 d16: 0,177 d72: 0.0 d32: 0.0 V-18.415/7.2

Wrora: dB: 0.0 |d12 0351 d18: 0.0 d25: 0.0 d36: 0.0

Wrora: d14: 0,12 d20: 0,0 d28: 0.0 d40: 0.0

OBwmi TOWHAX: 0,648

ITpu nmoxcueTe pacxona MaTepHaIoOB B KaXKI0M CTPOKE AaeTcs Pacxo/ 0 MaTepHaIaM Ha OJHY
MapKy pocTBepKa M (MJIM) KycTa, B KOHIIE Ta0iMlIe Ipu nojcyeTe o0I1ero oobeMa yuYuThIBaeTcs
KOJIMYECTBO POCTBEPKOB (KycToB) Ha cxeme. [Ipu mojcuere pacxoa apMaTypsl HE YUUTHIBACTCS
norepeyHast apMarypa rnoaKoJIOHHHUKA.

V¥ Pocrs. [V Caan MIPH TIOJICYETE PACX0/1a MATEPUAJIOB YUUTHIBAETCS YKA3aHHBIC DJIEMEHTHI.

ITo 6ypoHaOMBHBIM CBasiM pacxoJl apMaTypbl YUUTHIBaeTCs 0€3 HaxjecTa apMaTypbl U
BBIITYCKOB B POCTBepK. [10 3a0MBHBIM CBasiM yYUTHIBAeTCS 00bEM COOPHOTO Kene300eToHa.



20. Pa6oTra B DWG-KoncTpyKTOpe

n X
Taiin Boattun 1.1 Boattun 2  Mapka ctanm Gonta  padwka [Mognweka  Apmatypa Ynop F+ W
—Mapku pocreepros - 1 —YecnoBHoiR NnaH PpyHAaMEHTa
NotaBHTe oo e, Dx
;I OTm. ~ %
A-B be 0 -x o
o Cetka 0 % 0w | Konuposats | e = i = |, LS B
. 1 =T
Orm. [3000 X(mea): | 1500 Y{rm): [ 1500 el e | = b - F =
— CTyneHu o ,; o i ¥ ] | [ A E:
| 900 G | & — \
hc[rm): * HoGasHTb | :
be(mm]: |45EI HameHuTh I B, , G| PLPul,
x2 = X2

—MnaniCevenue - ceTea 0 x 0 mm

— MNogKxonoHHMK
P{pam): IEDD— INoGaBuTL |
Py{rm]: | E00 MI " =
D x[mm): ID— Briop |

_ ® Wz| o o YuaEECI0eE (14500} for 40 v =
D_',I[MM]II 1] 1

H{para): | 3000 ApMUPOBaHHE: Iecrb vl

~ bonmru\Ynopw, mm — BelBOg B aBTOKAg, _I
Macwratu - [50/10 ?
. . H
By :|-15E| Oy :_ & Ba T HauepTuTb Paspes. MM - IU—
. nT oG aBMTL
h6/hn:[50/50 hy - I | Kowrpone | B UCmem |

" Ynop MHamenurb
Oco ynopa (s): NN _Msmenurs |
ynopa (S) ¥ Mogrotoska | Pucosars nogkononkve | Kyerwl

Britop
basa: IEL”-I 3 M _ ¥ Kapraconaecetky  Mapkw Ha nm::r.l _?l

DWG-KoncTpyKkTOp IpeHa3Ha4YeH il BRIBO/AA B aBTOKA]] YePTEXKEH MapOK pOCTBEPKOB U
CBalfHBIX KycTOB. JKcropT pocTBepKoB B DWG-KOHCTpYKTOp BBIMIOIHSAETCS B OKHE
MIPUCBOCHUS POCTBEPKaM (PaKTUISCKUX MapOK — BEPXHEE MEHIO 3KCTIopT Mapok B DWG-
Konctpyxrop.

Onucanue unrepdeiica :

IPDM3 - |
- CTIUCOK MapOK POCTBEPKOB
Orm.
A-B
- KOPPEKTUPOBKA Pa3MEPOB MOJOIIBBI U OTMETKHA HU3a MOJOMIBBI TEKYIIEH MAPKHU
pOCTBEpKa
3HaxK

p - ,I[O6aBJ'IeHI/Ie K ITOJIOKHUTEIbHBIM 3HAUECHUAM OTMETOK 3HAKA «1»

OTm. ID'DDD - OTMETKA MOJIOIIBBI

H[mm]: I 1500 Y[mm]: | 1500 - pa3MepbI IOOIIBbI

Jobasurs |

Konuposate | - no0aBJeHHe, ylaleHHe U KOMUPOBAaHUE TEKYIe MapKu pOCTBEpPKa




hefrea): | 300 - BBICOTA BHIOPAHHOM CTYIICHH

be(rm): | 300 - BBUIET BHIOPAHHOM CTYyIEHH

! - BEIOOp CTyNeHu

| - kpait pocTBepKa, ¢ KOTOPOTO IMOKAa3aHO 3HaYEHHE BhIIETa CTYIIeHH bC

NoGaBuTe |

H3mMeHuTE |

Ypanurb

| - I[O6aBI/ITB, HU3MCHUTH U YAAJINUTH CTYIICHD (byHI[aMCHTa

Falrm): | £

Pylmm): | g0

Dx[mm]: | 0

Dy(rm): | 0
Hrm): | 2700

- pa3sMEphI MOJAKOJIOHHHUKA, €0 CMCIICHHUEC U BBICOTA OT MMOAOIIBLI
pocTBepKa

:

APMHPOEaHKE, | BCTE
- ApMUPOBAaHHUC ITOJAKOJIOHHUKA

HNoGaeuTb

HsmeHuTL

|
|
Brtop |
|

Ypanurs

- I[O63.BJ'I€HI/IG. HU3MCHCHIUC, BLI60p " YAAJICHUC ITIOAKOJIOHHUKA

Bx - |-140
By : | 150

- IPUBA3KU 0OJITOB OT OCH INOAKOJIOHHHKA

O611ee KOIMYECTBO OONTOB TOJIKHO OBITH YeTHBIM. /luametp Asns Tekyiiero 6oiTa, ero
MapKa CTaJi 3a/Ial0TCSl B BEPXHEM MEHIO IIPOTPaMMBI.

hé/hn:[500/50 - BBLICTYIAKONIAs 4acTh 00JITa U3 OETOHA IMOIKOIOHHUKA U TOJIIIMHA
MOJIUBKY 13 OETOHA HA MEJIKOM 3aIlOJIHUTEIE

Ox - SIS0

Oy :
y: TPUBSI3KA YIIOPOB OT OCH TTOJKOJIOHHUKA

hy - I BBICTYIIAIOIAS YacTh YIOpa U3 OeToHa

Oco ynopa (S): NN _ .\ coicrue ocu yropa

| IOROKEHMENTIODY i e e 1 S )



f* Bonr

£ Ynop | 51i160p peaaKTHPYEMOro 0GbeKTa

basa: |1 -
| J - CIIHCOK aHKEPHBIX 0a3

+ | IR - no0aBlICHHE U peAaKTHpOBaHUE 6a3
MMeHa aHKepHBIX 0a3 UMIIOPTUPYeTCs ¢ MapkamMu pocTBepkoB. B DWG-KoncTpykTope

HE00XO0AMMO 33a1aTh JUIs KaX 101 6a3bl cBOW HaOOp OOJITOB U YHOPOB.

ﬂ - KONUPOBAHME JAHHBIX YKa3aHHON 0a3bl B TEKYILYIO.

HofGapurb
H3smeHuTL

Bmbop

[ Hnanutb | _ ;(Gapcnne, n3MeHeHKe, BHIGOD WIH yaleHHe GOMITa HIH yIIopa

YcnoBHas cxema POCTBEpKaA:

. -Dx 4 Dx "
~ N

> S S1:kn #
B.O. 4 ::\
A% == Lo =
N N 1 ¢
) e . = o BhLEEEER

N - =)
-Bx// (:Dr /PxXZIPfo/
/ /
A X2 L Xi2 Ik

MnaniCevyenue - cerra 300 x 300 ram

- peiim ¢ n300paxeHneM pocTBEpKa,
KJIMKOM MBI MOKHO IIEPEKIIOYATh IIJIaH Ha pa3pes.

Hanpasnewme | . HarpaBJIeHue pa3pesa (BepTUKaIbHBIN UM TOPU30HTAIBHBIN)

_| - KOHTPOJIb COOJTIO/ICHUS KOHCTPYKTUBHBIX TPeOOBaHUM 110 60ITaM
(paccrostHHEsE MEKTy OOITaMH, pacCTOSTHHE OT OCH 00JITa 10 Kpast MOAKOJOHHUKA). [Tpu

BBIITOJITHCHHUU KOMAaHAblI aBTOMATUYCCKH MTPOU3BOJUTHCA NICPCHASHAYCHUC AJIMHBI BCCX
AHKEPHBIX 0OJITOB.

Macumate: [50/10 - Macmitab yepTeka B BUIOBOM OKHE B IIPOCTPAHCTBE JIUCTA B
aBTOKaJIe sl YepTexka pocTBepKa (KycTa) U OTAETBHO I CEYEHHMS 10 MOIKOJIOHHUKY U
O/IEPKMBAIOIIETO KapKaca [Isi BEPXHEH CETKH.



Mosuuma : |1 _ yayapHbl HOMep IPOCTAHOBKH O3HLMIL Ha YepTexKe

[ Ommetea - IIPOCTAHOBKA BBICOTHBIX OTMETOK Ha YepTEKe

Paspes. Mm : | - CMEIeHNE JIMHUH pa3pesa

£ B U - pepexmouarens pexuMa paboThl ¢ GYKBEHHOI WK HU(POBOiT 0CHIO

|D"IIL|"|:I"'IID':b - CMCIICHUE ITOJOXKCHHUA OCHU OT OCH POCTBEPKA, HA3BAHHUEC OCHU, TEKCT

BBIHOCKH C OCHU

W MoaroToska . YEPTUTH MMOJATOTOBKY IO IOAOILIBON pOCTBEPKA
| PucoBaTs nogkanoHHME _ PEXKUM YEpUCHUSI CEYCHUS 10 MOIKOJIOHHUKY

[ Kyerer PEXUM YEpUEHUS CBaHBIX KYCTOB, YKa3aHHbBIX B CIIUCKE MAapOK Ha JIMCT

Mapin Ha auct: - CIIMCOK MapOK POCTBEPKOB (KYCTOB) Ha JIMCTE
Ecin Ha JICT ¢ 4epTeKOM MapoK pOCTBEPKOB (KYCTOB) IUIAHUPYETCS TIOMECTUTH HECKOJIBKO

MapoK, TO YKQKHUTE 3TH MapKu. ITO HEOOXOIMMO JIJIsl IPUCBOSHHSI OIMHAKOBBIX HOMEPOB
MO3UIIMI OTMHAKOBBIM JIEMEHTaM POCTBEPKaM U KyCTOB (0oJTam, apMaType, THIIaM CBai),
Hanpumep 1,2,3

v Kaprac A B.CeTEW - BriTIOUNTH B YEPTEXK NOICPKUBAIOIINMN KapKac JUIsl BEpXHEU CETKU

HauepTuTte "
- KOMaH/1a TeHepaiuu ¢aiina rsm.lsp

[Tepen nepBoii 3arpy3koii (aiina B aBTOKaJ] HEOOXOAMMO OJIMH Pa3 BBITOIHUTH T€ KE
HaCTPOMKH, YTO U TIPH BBIBOJIE CXEMBbI B aBTOKAJI — CMOTPHUTE Pa3Jie BEIBOJ CXEMBI B aBTOKA/L.

[Mocrne Toro kak ¢aiin rsm.ISp creHepupoBaH B IPOrpaMMe €ro MOXKHO 3arpy3HUTh B aBTOKA].
Jli1st aTOr0 B KOMaHIHO# cTpoke Habepute komanay (load "'rsm''), Bkiarouyasi CKOOKH, U HAKMHUTE
Enter. /Ins mpocMoTpa MpoTOKoJIa BRITIOMHEHHUS (aitna rsm.Isp B aBTokaae Haxxmurte F2.

Tann

BoarTwn 1.1 Boartwn 2 Mapka ctanw Bonta  [padwka [lNMognueka Apmatypa Ynop F+ W

BepxHee MeHI0 TporpaMMBbl MO3BOJISET:

1)

2)

3)
4)
5)
6)
7)

8)
9)

CoxpaHuTh B OTACHbHBIA (halil aHKEpHBIE Oa3bl, YTO TIO3BOJIAET HCIOJIB30BATh M
IPUMEHATHh CBOM THIIOBOW Habop aHkepHbIX 0a3. [Ipu 3arpyske BbImonHsAeTCs 3aMeHa 6a3
C COBIAJAIONINMH Ha3BaHUSIMHU.

Haznaunte auametp u Tum 60JITa C BO3MOYKHOCTBIO KOPPEKTUPOBKHU B OOJIBIIYIO CTOPOHY
3aJ1eNKu 0osiTa B OETOH Ha 3a/laHHYIO BEJIMYUHY

Hasnauuts Mapky ctanu 601Ta

3anaTh napaMeTpbl rpaduKU MPU OTPUCOBKE YepTekKa B aBTOKAJIE

3anmath Kj1acc O€TOHA MOTHBKU

3amath Ki1acc pabouel apMaTyphl, IMAMETP U IIar XOMYTOB

3anaTh peKUM OKpPYIJIEHHS pa3Mepa XOMYTOB B BEAOMOCTH jAerajieil kpaTtHo 10mm B
OombIIyto cTOpoHY. Pasmep B BenomMocTu JeTasneit 6e3 OKpyrieHusl BHIYUCISIOTCS [0 OCH
CTEpKHEN

3anath pa3Mephl yIopa v BEIIOJIHUTE pacueT 3a/1eJIKH YIIOpa Il BOCIPUATHS HAarpy3KU
3anath MapKy 6€TOHA IO MOPO30CTOWKOCTH U BOJOHETPOHUIIAEMOCTH



20. Pacuer Hecyuieil criocOOHOCTH CBAH MO Pe3yJIbTATAM 30HAMPOBAHUS

®aiin  OTpuuarensHoe TpeHne

" Conp
[ Tun cBan
' 3aBuaHbe

BypoHabuBHbIE CANOWHOTD CEYEHWS C YWD nhesHuxX, PYEMbIEB . npoByp B
TPYHTAX BLIWE YPOEHA NOSSEMHbIX 504 683 KPenneHns CTeHOK CKEANMH, & B NIoGbIX IDYHTAX HITKE YPOBHA NOLSEMHEX

Fumn Fd cean

7.2,7.25, 7.29 CN 24.13330.2011)

[ Toukmk

T -~ %] %]

BOA - C 32KPENNEHNEM CTEHOK CKBAXWH MWHWCTHIM DACTEOPOM MNKM W3BN
TpyGamn

=]
& OYMCTHTE Tabnuuy | OWMameTp UNK cTopoHa ceau d, Mm - IB{}D =

a) GeTOHMpOBaHNE CBall HacyXo

Tun soHga no FOCT 19812: [N

—Natkbie El
nyGnHa, M | CONpoTWBNEHHE NOJ, HAKOHEYHWEOM q, xﬂalTwn rpyrrra‘ ConpoTHBnenue no GokoBoil nosepxHocTy s, kla
1.00 500.00 | Necyanblii 10.00
2.00 1000.00 | TMHKCT IR 20.00
3.00 6000.00 | NecyaHbli 30.00
4.80 8000.00 | NecyaHbli 40.00
6.20 10000.00 [ ERET 50.00

pacueta
Abc. OTMETES NOBEPXHOCTH M !

ABc. OTMETKS BEpXa CEau,Mm ID

5000

»

3arpysuTb Tabnuuy
Wz aiina

Mpw pacHeTe CEAMHOTO KyCTa
BhINOMHATE PACHET N0 HECYILEA
cnocoGHOCTH CBAW MO TPYHTY Mo
TOUKAM 30HOMPOBAHKA

=

[

Jom
F 2| ]

Onunacean L, Mm@

i [Bi*fsi*hi*u

nyGuna, m |Tonwwsa hi, mm (gs, kNa  |Koad. B1 |fsi, kMa

1000 5 0750 9.0
1.00
1000 15 1.000
2.00
1000 25 0.7125
3.00
1800 35 06375
4.80
14007200 9000 0.49 41 05984
820
Rs=qs*B1 =
Rs*A=

KoadbmuymenT (n.12.7), y

ncBau npu

Tl Bmx:keq |1 j
ﬂ KowTakT ¢ roysToM: CEaM - CTofkR | Konwuectso cBai B kycte: |1 j

kH
=

Feq =129,47T |

cn

Koaddbrum eHT HAAEKHOCTN N0 OTBETCTEEHHOCTH
COOPYKEHNA, NpUHAMaeMed no MOCT 27751, Ho He mexee 1, Yn

\ Fu = 161,347 I Fd = 120471 I

\ Fulowes) =1877r || Fd(orpms) = 11731 ||

Feg(oTpei) = 11,731 ‘

Pacuer BeimomnusieTcs cornacHo TpeboBanusm CI124.13330.2011 no dhopmynam 7.2, 7.25 u 7.29.

Z[J'I}I BBITIOJIHCHUA pacucTa HCOGXO)II/IMO 3a4aThb:

- THII CBan
- JAHHBIC 30HAUPOBAHUA

- a6COJ'IIOTHYIO OTMCTKY C KOTOpOfI IMPOU3BOANIIOCH 30HAUPOBAHHUC

- a0COJTIOTHYIO OTMETKY BepXa CBaW U JUTUHY CBaH
- KOJTMYECTBO CBail B KycTe
- k03 pHUIHEeHTHI

MeHro ¢aiin mo3BOJISIET 3arpy’KaTh U COXPAHITh TOUKH,
30H/IMPOBAHUIO.

JarpysuTe Tatnuuy
M3 dalna

JaHHBIC OKHa pacdeTa I10

- 3arpys3kKa JaHHbIX 30HAUPOBAHUA U3 TCKCTOBOT'O (bai/'ma.




BapuaHThI TEKCTOBBIX (aiiioB:

ITocTpouHsIii:

M@aiin [Mpaska ®opmar Bug Cnpaeka

0
0

Crp 9, ctnb

C paznenenuem tadynsnuei:

M®afin  [paeka Popmar Bug Cnpaexa

0 0 Iecuanrrdt 0
02 0 [lecuanerii 0
04 0 MMecuanrri 0

Crp 1, ctnB 1

C Pa3acICHUEM 3alIAThIMMU.

@ain  [paeka Qopmar Bwg Cnpaexa

0.0 ITecuansii,0

0.2.0 ITecuansni.0

0.4,0 Tecuaneii )

Ctp 1, cTné 1




MNapameTpbl pacyeTa

MpKH pacyeTe CESMHHOMD KYCTa
BRINOAHATE PEACYET M0 HECULLEN
CROCOAHOCTI CEAK N0 FPYHTY Mo
TOMK AR S0HIMPOEEHA

2
- P&KUM pacueTa Hecyllel CiocCOOHOCTH CBaH 110

IPYHTY IO pe3yJbTaTaM 30HAMPOBAHUS IIPH pacueTe pocTBEPKaA (KyCTa) B IJJaBHOM OKHE
[IPOrpaMMBl, IIPY 3TOM TaKUE IIapaMETPhI KaKk

Abc. oTMETKA BEpXa CBaN,M :

OnwHa ceawn L, s : |
JOMamMeTp unNu cTopoHa cBan d, MM : |

M KOJIMYECTBO CBaii B KYCTC BBIYHCIAKOTCA HpOFpaMMOfI ABTOMAaTHUYCCKU.

VkazaHHbIC napamMeTphbl HCO6XOI[I/IMO 3aaBaThb MPU BBIIIOJIHCHHUU OTACIIBHO CaAMOCTOATCIIBHOT'O
pacdyeTa HCIIOCPCACTBCHHO B OKHC pacdcTa 110 30HAUPOBAHHIO KOM&H,I[OIZ:

=2

B nporpammMe BO3MOXEH y4yeT OTPULIATENbHOIO TPEHUS IIPU pacueTe Hecyllel cnocoOHOCTH
CBaM I10 pe3yabTaTaM CTaTHYECKOr0 30HANPOBaHU (BepXHee MeHI0). I 3TOro B OKHE pacueTa
Hecyllel ClIOCOOHOCTH CBau 10 TPYHTY HEOOXOIMMO BbIOpaTh BapUaHT yyeTa OTPULATEIbHOTO

TPEHUs, TIPH STOM PACYET OTPHULATEILHON CHIIBI IPU HATMYUU TOP(SIHBIX TPYHTOBBIX CIIOEB HE
YUUTBIBACTCA.

KowTaeT o rpysToM:. CESM - CTOREM

- THUII CBaM 110 B3aUMOJECHCTBUIO C TPYHTOBBIM OCHOBAHUECM.

JIns1 cBali-CTOEK BBIMOJIHAETCS pacyeT TOJIbKO Ha BblAepruBanue. /s pacuera Hecyen
CIIOCOOHOCTH TIO TPYHTY CBal-CTOEK Ha MPKUM CIIEyeT UCIIOIh30BaTh PACUET IO CKBAKHHAM.



