Mpenpoueccop

MeHio OmmeHa onepauuu

B stoM pasnmene meHnio (puc. 1) mpexycMoTpeHa BO3MOXKHOCTH BO3Bpara K MPEeAbLAYLIEMY
COCTOSAHUIO pvaeTHOﬁ CXCMBI, T.C. OTMCHBI PC3YyJIbTATOB paGOTBI HCCKOJIBKUX PAHCC BLIITOJHCHHBIX
onepaiuil (myHKT OTMeHa) WM BOCCTAHOBJIEHMS PE3YJbTAaTOB BBIMOJIHEHUS OINEpalMii Mociae uX
orMmeHbl (myHKT Bo3Bpar).
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OTHEHa F HazHaqYeHHE #ECTKOCTER CTEpHHAM 16:07:01 %
Eozepan F HazHaqYeHHE ¥ECTKOCTER CTER¥HAM 16:06;58
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HazHaYeHHE ¥ECTHOCTER CTEpMHAM 16:06:56
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Puc. 1. Mento OTmena onepanumn

HacTpolika napamMeTpos cpegel x|

| | Wudopmanmss B MEHIO BKIIOYACT CITHCOK
Mone30EaTENBCKHIA HHTERP S YNpaEneHHe FEHEpaUMER OTYSTOE o

Pacwrnciens | Pewaram | Smeerere swmoues ormepauuii W Bpemss UX BblIOJHEHUsA. CHucok
répamaf‘h“ﬂamnﬁpa*e”“ﬁ OTofpakaetsii FSEHHEREDECHDSASHBHHMK OHepaHHfI HOHOJ'IH?[CTC?I HOCJ'IC Ka)KI[OFO Ha)KaTI/IH

premermeeneme, RS cHomkin OK B MHCTpyMeHTATbHO namems mm
. T = knapuimu Enter na knaBuarype. Ecnu B crucke

BbIOUpaeTCsl HE MOCHEAHSSI IO BPEMEHU OMepaius,
TO OMMEHSAIOMCSL pe3yIbmamsl 8blOPAHHOU Onepayuu

OTCTyns! NpH oTofpaEHmH NpodbHAe: 0 05 1 I

TouHOCTE CHOPRK IW M o

Ty consmenason 55 u 8cex, el npeouecmayiouux.

KONM4ECTED CEYEHIE AR BEMHCAEHIA YoHME |3— MaKCI/IMaJ'II)HOG KOJINYECTBO BO3MOXKHBIX
¥ ABTOCONpAHEHWE © MHTEPEANDHM (MIH.] 10 o

[~ ABTOMATH4ECKOE OTKPETHE NOCASAHEND NPOEKTE NpH cTapTe SCAD OnepauHH BO3Bp aTa HaSHaqaeTCﬂ Ha CTpaHI/II_Ie

e Pacyernas cxema auanorosoro okxHa Hacrpoiika
napaMeTpoB cpeasbl (puc. 2), KOTOPOE BbI3bIBAETCS
u3 pasgena MeHro Omnmum (nyHkr Hacrtpoiika
o ] mea | e || Ipadiuueckoii cpeasbl).
Puc.2. JlnamoroBoe oKHO

Hactpoiika napameTpoB cpeabl

Crnenyer y4nThIBaTh, YTO BPEMsl COXPAHEHUS MH(POPMALMU O BBINOJHEHHBIX ONEpaIMsIX U
BO3BpaT K MPEIbIAYLIEMY COCTOSHUIO PAacU€THOW CXEMBbI CYLECTBEHHO 3aBUCUT OT pa3MEpOB
pacdyeTHOM Mojenu (KOJMYECTBAa Yy3JO0B M DJIIEMEHTOB, 3arpyXeHwi W T.m.). Yem Oosmbiie
pacueTHasi cxema, TeM OOJbIlleé BpeMEHU OyJeT YXOOUTh Ha BBIOJHEHHE KaKIOW Omeparuu
nocisie Haxkatus kHonku OK.

Bpewmst BbInosHEHuUs1 omepauuii B OoibIIMX pacueTHBIX cxemax (6oixee 50 000 y3noB u
JJIEMEHTOB) MOXET OBbITh CYIIECTBEHHO YMEHBIIEHO IpPH OTKIYEHUU pPEKUMa OTMEHBI
onepauuii. [l 3TOro cienyer 3anaTh pPaBHBIM HYJIO KOJMYECTBO BO3MOXHBIX OIlepalui
BO3BpATa.

MakEuManEHDE KOAMYEETED BO3MONHE ONEPEUMA BO3EPATA NPM KOPPEKTHPOBKE |5

Onepauyus lfpocmMomp npomokoJsia peweHus 3adayu
&

Knonka BbI30Ba onepanuu npocmotpa IIpoTokona pemenus 3ajaud pacnojio’KeHa B pasfelie
YnpasiieHHe MHCTYMEHTAJIBHBIX IAHENIEeH Ipe- W mocrinpoueccopa. HakaTtuem Ha 3Ty KHOIKY
BBI3BIBACTCS CTAHAAPTHBIN TEKCTOBBIN penakTop Notepad ¢ ocie HUM COCTOSSHUEM IIPOTOKOJIA.




Onepauusi HazHa4eHue Ko3ghghuyueHmos yrnpy2020 oCHo8aHUsl
=7

=

B orimume ot npenpinymux Bepceuii kommuiekca SCAD, ko3 GuimeHTsI ToCcTeH BBIJICIICHE B
CaMOCTOSITENIbHBIN BHJI TaHHBIX U HE SIBJISIOTCS YacTbIO ONUCAHMS KECTKOCTHBIX XapaKTEPUCTHK
aneMeHTOB. TakuMm 00pa3oM, 3J€MEHThl, UMEIOIINE OJAMHAKOBBIE JKECTKOCTHBIE XAaPaKTEPUCTUKH,
MOTYT UMETh OJTUHAKOBBIM THII )KECTKOCTH, HE3aBUCUMO OT 3a/1aHHOTO UM KO3 (UIIMEHTA TOCTEIH.

3nadyeHuss KOd(pPUIMEHTOB TOCTENM 3a4al0Tcsi B JAUANOroBoM okHe Ha3Hauenme
K03 (PUIHEHTOB YNPYIroro OCHOBAHHSI, KOTOPOE BBI3bIBAETCS HA)KaTHEM COOTBETCTBYIOIIEH
KHOTIKM B HMHCTpyMeHTanbHOW maHenn Ha3navenue. 3HaueHns Kod(QUIIMEHTOB uIs
IUTACTUHYATBIX M CTEPXKHEBBIX 3JIEMEHTOB BBOJATCS COOTBETCTBEHHO Ha cTpaHMuax IliacTuHBI
(puc. 3) u Crepxuu (puc.4). Onepanusi Ha3HAYeHUST KOA(PPHUIMEHTOB BHIOPAHHBIM AJIEMEHTAM
CXeMbl BbIMONHAETCd HaxkatueM KkHonkd OK B HMHCTpyMeHTaabHOM maHenu. 3Ha4YeHus
K03 punreHToB OyIyT HA3HAYEHBI CTEP)KHSAM WM TUTACTHHAM B 3aBHCHMOCTH OT TOTO KaKUM W3
9TUX THUIIOB 3JIEMEHTOB B okHe Ha3HaveHme Ko3(ppuIMEHTOB YyNpPyroro OCHOBAHHS 3a/1aHbI
HEHYJIEBbIE 3HAUCHUSI.

] x
MnacTiHe! I CTEp)KHMI MnactuHe  CTepiHd |
~Unpyroe ocHoBaHue i~ Ynpyroe ocHoEaHWE no ocu 'l Ynpyroe ocHoBaHWE no ack 21
o1 [7o0 Tim3 C1 [600 Tha'3 c1 [500 Tia"3
ez [red Tha £2 [200 Tém oz |80 Tim
WMpHHE MAOCKAGETH OMHPAHHA WUMpHHE MAOCKACTH OMHPSHHA
h 1 M b I ]
i~ PacueT koe dauMERTOB NocTenu L
PacueT o3 PPHUMEHTOR Yrpyroro - PAcHET Koo PPHIUHEHTOB NOCTEAN
OCHOBAHHA
[~ MpumeHirs no ocu 71
Pacuer Koz pouuMeHTos
AEPOPIATMEHICTH OCHOEAHMA [~ Mpurenure na ocu 21
PacyeT KoaghHLHEHTOE Yynpyrora
OCHOESHUA
Pacuer kospauuHEHTOE
AEPOPMETHEHOCTH OCHOESHUA
QK I OtrieHa | Crpaeka | akK I Orrmena | Cnpaska |
Puc. 3. Crpanuua IlnacTuHBI 11a10roBOrO Puc. 4. Crpanuna CTep:KHH 11aI0rOBOTO
okHa Koadpuuments! nocrenn okHa Koa¢ppuumeHnTsl mocreaun

3HavyeHus: K03()h(PUIUEHTOB MOTYT OBITh BBIYMCICHBI C MOMOILBIO CHELUANBHBIX MPOTPaMM.
Huns onpenenenust koddduuuentoB mocremu C; (Moxens Bunkiepa) mon GpyHIaMEHTHOW TUIMTOM
MOXKHO Bocnosib3oBatbess nporpammodl KPOCC, nnst cBsi3u ¢ KOTOpOM HUCHOJIB3YETCSl KHOIIKA

Pacuer ko3((puuueHTOB yNnpyroro OCHOBAHUSA — B MHCTPYMEHTAJIILHOW MaHEIu
Ha3znauenme. C nomouipio kHONOK Pacuer ko3¢ dpuumneHToB ynpyroro ocHoBanusi nin Pacuer
KO3 GuUIUEeHTOB 1eOPMATHBHOCTH OCHOBAHHUS, YCTAaHOBJICHHBIX Ha CTPaHUIAX IHAJIOrOBOIO
okHa (puc. 3, 4), moryT ObITh BbruncieHsl kK03 dumuentsr C; u C, (Monens IlacTepHaka) Kak st
IUIACTUHYATBIX, TaK W JJIs CTEP>KHEBBIX JJIEMEHTOB. B 3TOM cilydae A pacuera HUCIOJIB3YIOTCA
pekoMmeHnanuu, mnpuBeneHHole B pabdore B.I. IluckynoBa [1]. TlomydeHHwbie 3HaueHUs
KO3 PHUIHEHTOB aBTOMAaTHYECKU IIEPEHOCATCSI B COOTBETCTBYIOIINE MO cTpaHullbl. [lpu aTom s
CTEPKHEBBIX JJIEMEHTOB IIEPEHOC BBIMOJIHACTCS B 3aBHUCHUMOCTH OT YCTAHOBJIEHHBIX OMIIMM
IIpuMeHUTH 1O OCH ... (pUC. 4).

Ha3HayeHue XeCmKOCMHbIX XxapaKkmepucmuk cneyuasibHbIM KOHe4YHbIM
JiIieMeHmam

g




Ota onepanusi MOKET UCIHOIb30BaThCs KaK JUIsl IEpEHA3HAYEHMSI )KECTKOCTHBIX XapaKTEPUCTUK
paHee BBEIEHHBIM CIEIUAIBHBIM KOHEYHBIM D3JIEMEHTaM, TaK M I CMEHBl THUIIA KOHEYHOIO
3JIEMEHTa OJJHOBPEMEHHO C 3a/laHUEM JKECTKOCTHBIX XapaKTEPUCTHUK. XapaKTEePUCTUKU 3a7at0TCs B
nuanoroBoM okHe Kectkoctn cnenuanbHbIX KJ (puc. 5), koTopoe nosBisiercs mociae HaxaTus
KHOIIKM BbI30Ba omnepauud. Ha mnepBoil cTpaHuie 5TOro OKHA HaXOAATCd MapKephl C
HaUMEHOBAaHMEM CIIELUAIbHBIX 3yeMeHTOB. [locnme akTuBM3aluMM HEOOXOAMMOro Mapkepa
MOSIBJISIETCS 3aKJIajika BTOPOM CTpaHUIIbl, UMsI KOTOPOIl COBMAJaeT ¢ HaMMEHOBAHHWEM 3JIEMEHTa
(puc. 6). HabGop »5neMeHTOB ympaBlieHUsT W TIOJiel BBOAAa BTOPOM CTPaHUIIBl aHAJIOTWYEH
COOTBETCTBYIOIIMM CTPAaHULIAM HA3HAYEHMsI XapaKTEPUCTHK CHEIHAIbHBIX 3JIEMEHTOB IpPU HX
BBOJIC.

[Tpu Ha3HAUEHUU )KECTKOCTHBIX XapaKTEPUCTUK 3JIEMEHTOB aHAJIU3UPYETCS KOJIUYECTBO Y3JIOB.
Tax Hampumep, eciu BbIOpaTh HAa CXEME HECKOJIBKO JBYXY3JIOBBIX JIEMEHTOB, HA3aBUCHUMO OT MX
THUIIA, @ 3aTE€M BBINOJIHUTH JIUISl HUX ONMCHIBAEMYIO ONEPALUIO C XapaKTEPUCTUKAMU YIIPYToM CBSA3U
(KD 55), To Bce BbIOpaHHBIE AJIEMEHTHI MOJy4yaT THI 55 € COOTBETCTBYIOUIMMHU IapamMeTpamu
xecTKkocTU. OUeBUIHO, YTO XapaKTEPUCTUKU CBA3EM KOHEYHOM JKECTKOCTH U THH 51 B pe3yibTaTe
BBITIOJIHEHHSI 3TOM onepanuy Oy 1yT IPUCBOEHBI TOJIBKO OJHOY3JIOBBIM 3JI€MEHTAM.

JanbHelnme qeicTBYs 0 Ha3HAYEHUIO XapaKTEPUCTHK 3JIEMEHTaM OObIUHBIE I KOMIUIEKCA
SCAD u BkiIrO4arOT BbIOOp HAa cxeMe HEOOXOMUMBIX »JIeMEeHTOB U Haxare kHomku OK B
MHCTpyMeHTalIbHOM naneny Haznauenne (unu xinasuiu Enter).

OOGparuTe BHUMaHHUE, YTO B OTJIMYHE OT OMEpaIlMi BBOJA CBA3CH KOHEUYHOW >KECTKOCTH, TIIE
JIOIIyCKAJIOCh OJHOBPEMEHHOE 3aJlaHUE XAPAKTEPUCTHUK PA3JIMYHBIM I10 HAIIPABIICHUIO JEUCTBUS
CBSI3SIM, 3/IECh BBITIOJHAETCS 3aJIaHUE KECTKOCTU TOJIBKO CBSI3SIM OJIHOIO HaIpaBiieHUs. B cBs3u ¢
STUM Tepe/ BHIMOJIHEHHEM ONepaluid HeoOXOJUMO OCTaBUTh Ha DKPAaHE TOJIBKO T€ DIIEMEHTHI, Y
KOTOPBIX MEHSIOTCS XapaKTEPUCTHKU (3TO MOXKHO CJENIaTh HUCIOJIb3Yys pexXuM (parMeHTaIuu
IIBETOBOM ITKAJIbI TUIIOB KECTKOCTH).

HEecTKOCTH CnelWanbHbix K3 x| HECTKOCTH CNElHanbHbIE K3 x|
HasHAUEHIE HECTROCTHBIX HAPAKTEDHCTUK CREUMaNEHER K3 | CEAZH KOHEUHO KECTKOSTH I HazHaueHWe #eCTROCTHEX ¥aPaKTEPHCTHE CreUMantHEM K3 CEAzM KOHEYHOM KECTKOCTH |
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| T | | ] Trafpan
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' 3aKOHTYRHBIE 3 NEMEHTEI MAWTE! [DIHOY3N0ERIE)
Horep Trna sectkocTi I ,l

Ok I OieHa | Crpasta | u]: I OrieHa | Crpaeka |
Puc. 5. Crpanuna IlnacTHHBI 11a10r0BOTO Puc. 6. Ctpanuna CTep:KHH 11aI0rOBOTO
okHa KoadpuuuenTs mocren okHa Koa¢ppuumentsl nocresin



Beod u HazHaYyeHue napamempoe abcosIlomHo meepobIix meJsi

Y,

KecTkue Tena. NocTtaHoBKa 3agaun

XKecTkoe Teno — 3TO KOHEUHBIH JIEMEHT CHENHMaIbHOTO THIIA, o0agaromee HabopoM y3JI0B,
pacCTOSsIHUS MEXIAYy KOTOPBIMHU JUIsl JIFOOOW TMaphl y3JI0B OCTAIOTCS HEM3MEHHBIMHU. JKecTkoe Telo
MOJKHO TIPEICTAaBUTh HATJSIIHO B BHJIE «IIayKa», COCTOSIIETO M3 OJHOTO BEAYyIIEro y3ia (master
node) u MHOXeCTBa BeJOMBIX y370B (slave nodes) — puc. 1. PaznuuaroT monHoe CBsI3bIBaHHE U
JaCTHYHOEC.

Slave [lpy MOJHOM CBSI3BIBAHMM BCE MEPEMEICHUSI
BEJIOMBIX Y3JI0B BBIPAXKAIOTCS 4Yepe3 MepeMEIICHUsI
BEIYIIEro y3ja Ha OCHOBAaHUHM TEOPEM KHHEMAaTHKH
a0COJIIOTHO TBEPJOTO Tena:

Us | _ uy, +0,xp, g 1)
0 0, ’

Slave o
O raoc u, 0 — BCKTOPBI IMOCTYNATCIBbHBIX INMCPECMECIICHUN

Master

W YIJIOB TOBOPOTa Yy3JIa B TJOOAIBHOW CHCTEME
KOOpJMHAT, TpPUYEeM HHIEKCh S, M o3HavaroT
COOTBETCTBEHHO master, slave;

P,_s — PaoUyC-BEKTOD, COCIUHAIONINN BENYILIUN y3€I

Puc. 1

C BEZIOMBIM.

ITpy uyacTMYHOM CBsI3BIBaHUM BbIpakeHUE (1) OoXBaThIBa€T TOJBKO TE€ CTENEHU CBOOOBI,
KOTOpPBIE YIOBJIETBOPSIOT COOTHOIICHHSIM KHHEMAaTHKH a0CONIOTHO TBepnaoro Tena. OcraibHble
MIEPEMEIEHUST M YIUIbl MOBOPOTA KAXKIOTO M3 BEIOMBIX Y3JIOB OCTAKOTCS HE3aBUCUMBIMH U HE
BBIPAKAIOTCS 4epe3 MEPEMEILEHUS BEAYIIEro y3ia. Takoe CBSI3bIBAHME MOXHO IPEICTaBUTh Kak
CBsA3bIBaHUE B JBa dTana. Ha mepBoM sTame MpoU3BOIUTCS IMOJIHOE CBSA3BIBAHUE NEPEMEILCHUN H
YIJI0B IIOBOPOTA BCEX BEJOMBIX Y3JIOB C MEPEMEIIECHUSIMU U YIVIaMU IIOBOPOTA BEAYLIETO y3Ia, a
3aTeM BBIIOJIHSIETCS OTCOEMHEHUE HE3aBUCUMBIX CTEIIEHEN CBOOO/IbI BEIOMBIX y3JI0B.

[Tockonbky B ypaBHeHus (1) BXOAMT yrona MmoBOpoTa master-ys3na, TO NMPH HCIOJb30BAaHUH
KECTKHUX TeJl HEOOXOAMMO MCIIOJb30BaTh TOJIBKO TE€ THUIBI PACUETHBIX CXEM, CTENEHH CBOOOJBI
KOTOPBIX COJIepKaT YIJIbl OBOpoTa (TUn , TN U TUN 5). Ecam Bce npyrue y3nbl He JOJKHBI
COJIepKAaTh HEM3BECTHBIX B BHJE YIJIOB IOBOPOTa, TO 3TOr0 CJlEAyeT AO0OMBATHCS BBIOOPOM
COOTBETCTBYIOIMX TUIIOB KOHEYHBIX AJIEMEHTOB.

Benyuiuii y3eq Mo:keT Ha3HadaTbCsi B JIIOOOM Y3jle M3 MHOKECTBAa Y3JIOB,
0XBATBIBAEMbIX a0COJTIOTHO TBEPABLIM TeJIOM.

Beaymmii y3eJ MOKET He COBIAJATH HU € OAHMM Y3JI0M PAaCyeTHONl MoOjAe/H, B
KOTOPYH0 BKJIIOYAKTCS KeCTKUE CBA3U.

PacueTHasi Moe/ib MOMKET COJEePKATH MPOU3BOJIbHOE KOJUYECTBO TBEPABIX TeJl.

Jas Bcex y3,10B, BXOASIIIIMX B COCTAB OJHOTO M TOTO e TeJia, KOJbl CBA3bIBAHUA
JOJIKHBI OBITH OTHHAKOBBIMH.

Jns  yaoOGcTBa 3agaHuMs BHJA CBS3BIBAHUS  BBOJSTCS  KOIBI  CBsI3bIBaHUS.  J[s
MPOCTPAHCTBEHHOM PACYETHOM MOJIENHU KOJIbI CBI3bIBaHUS uMetoT Bug X ¥ Z RX RY RZ .

Kaxzplii 13 3THX napaMeTpoB NpuHuMaet 3HadeHue f wim b. 3nauenue b (blocked) o3znauaer,
YTO CBSI3bIBAHWE MEPEMEIICHUH, OTBEUAIOMINX JTaHHOW CTETeHU CBOOOJBI (B TIIOOAIBHONM CHCTEME
KOOpJMHAT), MpOu3BoaUTCs, a 3HadeHue f (free) — He mpomsBomutcs. Bo3aMoXHBI criemyromue
BapHaHTHI HAOOPHI y3JIOBBIX MEPEMEIICHNH B KOJIE CBS3BIBAHUS:

MPOCTPAHCTBEHHAs pacueTHas MOJAENb — KoAbl cBsi3biBaHus X ¥V Z RX RY RZ ;



IJIOCKAsl pama — KOsl cBsA3biBaHus X Z RY ;
n3rubaemMas IacTuHa, pacnoiokeHHas B Tuiockoct XOY — kofbl cBsizbiBanus Z RX RY .

OnepauHH 110 BBOAY U KOPPEKTHUPOBKE TBEPABIX TEJI BBI3BIBAIOTCA U3 pa3aeja CHeHHaJIbeIe

3JIEMEHThbI 2* WHCTPYMEHTAJIBHON TaHEIW Y3Jbl M 3jdeMeHThl. [lociie HaxkaTths KHOIKH

Teepable Tesa ) MOSIBJISIETCA MEHIO, BKJIIOYaroliee Habop omepauuil ¢ abCOMOTHO TBEPIbIMU
tenamu (puc. 7). K HUM oTHOCATCS:

BBox TBepaoro tena;

N3menenue Bua TBEPAOTO TENA;

[Tepenoc mactep-y3na;

Y nanenue TBEpAOro TENA;

JloGaBieHue BeIOMBIX Y3JIOB;

Hckitouenre BeAOMBIX Y3JIOB;

[TepeHoc BeJOMBIX y3JI0OB.

Structure CAD (Stability) (D:"SDATA 2006 Test 11" Stability)
OpoekT  dafin Onumd - Onepauk  CepeMc  QTMEHS OnNepaukH  CNpaBka
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MzMEHEHHE BMAS TEERADMD TENS HaJdeH4Aa l ¥3nbl W INEeMeHTLE [
MepeHoE MACTER-Y5Na

¥ AaneHve TEEPAOrO TENS
AoBEENSHHE BEAOMELX YIN0E
HICKNHIHEHHE BEAOMED: ¥EN0E
MepeHoc BeAOMEl: Y3N0E

Puc. 7. MeHto yrnpaBiieHUs] BBOJIOM M KOPPEKTUPOBKOM TBEPBIX TEIl

BBop TBepaoro tena

[Tocnme BBIOOpa 3TOrO MYHKTAa MEHIO TOSBISETCS JHAIOTOBOE OKHO XapaKTePHUCTHKH
TBepAOro Teja (puc. 8), B ”HPOPMAIIMOHHOM I10JIe KOTOPOTO OIMCAH MOPSIOK IEHCTBUN, KOTOPHIE
HEOOXOMMO BBITIOJHUTE JJISl BBOAA dyieMeHTa. Ha mepBom miare cienyeT BBHIOpaTh Ha pacdyeTHOM
CXeMe y3JIbl, BXOJSIINE B TBEPIOE TEJIO U HaKaTh KHOMKY IlpumMenuTh. BriOpanHbie y3mbl OyayT
OTMEUYCHbI Ha CXEME KpPacHbIMHU IIBETOM M B MH()OPMALMOHHOM II0JIE TOSBUTCS MH(OpManus o
)ICfICTBI/I?IX, KOTOPBIC BBIIIOJHAKOTCA HA BTOPOM HIare BBOJaA.

x x
 HAPAKTEPHETHEM WecTkoro Tena | — HasHaveHwe macTep-ysna HADSKTENMCTHEM HECTKOM Tena— — HasHausHue MacTep-ysna
HanpaeneHus ceazel wecTroro ! UkasaHue Ha crene HanpaeneHuA cemsel ®ecTroro ¢ UkazaHue Ha cheme
Tena Tena
! poMzEanEHER Yz  MpouzEaEHER yzen
><|Y|Z|U:-:| UE|U2| |><|Y|Z|U:-c|Uy|Uz
r B amLme . B st aimi K
JTEYHERHEE, HE FEOrETEHYECROMY LERTEY TEyteEpHOE, HE ME0METEHYSCEORY LEHTPY
L e ' ponyckaowes
EHUTPEHHHE QEROEMaLHH | Brifinp W cikeka BHUTPEHHHE QEPOpraLLMH9 " Beifop W3 cnkeka
JEytiEpHOE, HE HeyraepHoe, He
AOMYCKAEHIL EE HEFHG LOMYCKAKLWES MSMUG
 TpesviepHoe &' TpexmepHoe
Wraa I Hraa IT'I
BEISEpHTE Y30kl BXOLAWME B HECTEOS TEND M HAKMUTE KHOMEY BrIGEpUTe EEOYWME YSE, ONPELEnHTE NaparvETPEl XECTKOMO TENA W
"MpKrdeHMHTE" HasrAuTe kHoMRY ' TpHkdeHITE"
Bemog | Crpaeka | Beriog | Crpaeka |
Puc. 8. luanoroBoe okHO XapaKTepuCTUKHU Puc. 9. lnanoroBoe okHO XapaKTepuCTUKHU



TBEPAOTro TeJa (TEePBbIH IIar Onepaly BBOJAa) TBEPAOro TeJia (BTOPOH IIar onepaiuy BBOIA)

Ha BTopom mare (puc. 9) cienyer BHIIOIHUTD CIAEAYIOLIUE NEUCTBUSA:

B rpynmne XapakTepUCTHKH TBepAOro Tejda C IOMOIIbI0 MapKepoB BbBIOpaTh BHJ
TBEpJOro Tena (JAByMepHOE, He JoIycKaroliee aegopMaluud B CBOEH IJIOCKOCTH,
JIBYMEPHOE, HE JTOMYCKalollee N3rud, TpexMepHoe)

YTOYHUTH KOJBI CBS3bIBaHMS (HAIpPaBIEHUs CTENEHEH CBOOOBI) Y3JIOB JKECTKOro Tela
(mo yMoJlYaHMIO MapKepbl HANpaBICHUM aKTUBU3UPYIOTCS B 3aBUCHUMOCTH OT
BBIOPAHHOTO BHIa TBEPJIOTO TENA);

€CIIU 3TO He00X0AMMO, BBECTH UMS TBEPAOTO Tea;

B rpynne Haznauenue mactep-y3Ja BoIOpaTh Cioco0 Ha3HaueHUs (yKa3zaHHE Ha CXEME,
MPOM3BOJIBHBIN Y3€71, OIMKAWIINA K TeOMETPUUECKOMY LICHTPY MM BBIOOD U3 CIHCKA);
Ha3HAYUTh MacTep-y3€ U HaxaTb KHONKY IIpuMeHHuTDh B 11ajJI0roBOM OKHE.

[Tocie BBIMOJIHEHMSI TIOCICTHETO JCHCTBUS TBEPIOE TEJIO OyAeT 0003HAYEHO HA CXEME B BHJIC
«TayKa», y KOTOPOTO MacTep-y3eJ COSIMHEH C OCTAIFHBIMU y3JIaMHU TeJa JIMHUSAMH, U JUAT0TOBOE
OKHO OyJIeT MepeBeICHO B PEKUM BBOJIa HOBOTO TBEPAOTO Teja (MIepBBIN IIar).

Heo6x0a1uMo MOSICHUTH pa3HUILy MEXAY ABYMS TUIIAMH IByMEPHOT'O TBEPAOTO Teja:

Temo, He Jomyckaromiee nedopmManud B CBOEH IJIOCKOCTH  (IUCK), MOMXKET
nedopMUPOBATLCS B BUJE M3THOAHUS MIIOCKOCTHA MEPBOHAYAILHOTO PACIONIOKEHUS €ro
y3J0B, KaK 3TO MPOMCXOAUT B IUIOCKOM JuadparmMe, ycCTaHaBIMBAaEMOW ISt
MPEIOTBPALICHUS HCKAKEHUN MTOTIEPEYHOT0 CEYEHUS TOHKOCTEHHOTO CTEPKHS,

TEJO, He IOMyCKarolee u3rud (IITaMIr), 0CTaeTCs MIIOCKUM, XOTS 3Ta TUIOCKOCTh MOKET
CMCIIATECA W MOBOpPAYMBATBCA, a Y3JIbl TAKOro TEJIa MNMCPEMCIIATHECA BHYTPU TaKOH
TJIOCKOCTH.

Heckonpko 3amedaHuii OTHOCHUTENIBHO Ha3HAa4yeHWs MacTep-y3ja. Ecim  Macrep-ysen
BBIOMpAETCSl yKa3aHUEM Ha CXeMe, TO HEOOXOJUMO KypCOpOM OTMETHTh Ha CXE€ME OJMH U3 y3JIOB
(3T0 MOXKET OBITh KaK OJIMH U3 paHee BHIOPAHHBIX Y3JIOB TBEPJOTO Tesa, Tak U Apyroi yzen). Ilpu
akTuBHU3alu Mapkepa IIpou3BosIbHBIN y3e/1 B KauecTBE MacTep-y3iia BIOMpaeTcs y3ea TBEpIOro
Tejla ¢ HaUMEHbIIMM HOMEpPOM. bimkaluii K reoMeTpUYeCKOMY WLEHTPY Y3€l TBEpPAOro Tena
OyZeT Ha3HayeH MacTe-y3JIOM IpH BbIOOpE OJHOMMEHHOIO MapKepa M, HaKOHEll, MacTep y3el
MOJKET OBITh Ha3HAUYEH ITyTEM YKa3aHUs HOMEpa y3Jia B CIIUCKE Y3JI0B TBEPJIOTO Tea.

M3meHeHUe Baa TBepaoro rena

Ota onepanys MO3BOJACT USMEHUTH B BBCACHHOI'O paHEEC TBEPAOIO TCIa. ﬂJ’IH BBITIOJTHECHHUA
onecpanuru CICAYCT BBIIIOJIHUTDL CIICAYIOIINC JIENCTBUS:

BEIOpaTh B MCHIO orepanuu TBep/able Tejia YKa3aHHYIO BBIIIE ONEPAINIO;

B TIOSIBUBIIIEMCSI JTMAJIOTOBOM OKHE XapaKTepuCTHMKHM TBepaoro teaa (puc. 10) c
MOMOII[bI0 MAapKEPOB HA3HAUUTH BUJ TBEPJOTO Tea U KOJABI CBSI3bIBaHMs (HAIIPABICHUS
CTeTeHel cBOOOIbI) y3JIOB KECTKOTO TEJa;

Haxath KHONIKY OK.



XapaKTEpHCTHKH 3ECTKOMD TE XI

—xapaKTEpHCTMKM HECTROra TENa

HEII'IDBBJ'IEHHH CEAZEN HECTROMD

NMepeHoc macTep-y3na
Mactep-y3en MOXKHO TEpEHECTH B 000

X[ ¥ 2T [Ty [0z

IEeyrepHoe, He
AONYCKAKILES
BHYTPEHHME AP OPHALMHH

U3 y3710B TBepjaoro tena. [lig storo ciemyer
BbIOpaTh OMepalui0 B MEHIO, OTMETUTh
CYLIECTBYIOIIMH MacTep-y3eJl U y3el, B
KOTOpPBIN OH IepeHocuTCs, HakaTh KHONKy OK
B UHCTPYMEHTAJIbHOH MaHEIH.

YpaneHue TBepaoro tena

Jns yaneHus TBEPJOTO Tena
HEOO0XOIMMO BHIOPAaTh B MEHIO OJHOMMEHHYIO
ONepaluio, YyKa3aHueM Ha Jo0oH  y3en
TBEPAOro Teja BbIOpaTh yJalIseMblil 2JIEMEHT U
Haxarb KHonky OK B wMHCcTpyMeHTanbHON
MaHEJNH.
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Puc. 10. lnanoroBoe okHO XapaKTePUCTHKH
TBEPAOro Tejia (KOPPEKTUPOBKA)

Ho6aBneHue BeAOMbIX y3510B

s no0GaBieHUs BeIOMBIX Y3JI0B HEOOXOIMMO BBIOpAaTh B MEHIO OJHOMMEHHYIO OIEpaluIo,
yKa3aHHEeM Ha MacTep-y3ell BhIOpaTh AJIEMEHT, K KOTOPOMY J100aBIISIOTCSA y37bl, OTMETUTH Y3IIbI
pacyeTHOI CXeMbl, KOTOPbIE BOWIYT B TBEPIOE TEJIO, U HaxkaTh KHONKY OK B MHCTpyMEHTaIbHOM
MaHEeIN.

MUcknoyeHne BeaoMbIX y35noB

I[J'IH HUCKIIIOYCHHUS BCIOMBIX Y3JIOB H606XOI[I/IMO BBI6paTB B MCHIO OJHOMMCHHYIO OIICpalHlo,
YKa3aHMEM Ha MacCTCp-y3€iI BBI6paTL 9JICMCHT, M3 KOTOPOro HCKIIOYAOTCA Y3JIbl, OTMCTHUTH
HCKIIIOYAaCMBIC Y3JIbl U HAXATb KHOIIKY OK B HHCTPYMGHTaHLHOﬁ MaHeau. Y JaJIeHHE BEIOMOTO
Yy3J1a TOJIBKO UCKIIIOYACT y3€JI U3 TBEPAOIo TCJjIa, HO HC YAAIACT €0 U3 CXCMBI.

NMepeHoC BegoMbIxX y35noB

Jlns mepeHoca BEJOMBIX Y3J0B HEOOXOIHMMO BBIOpPAaTh B MEHIO OJHOMMEHHYIO OIEpaluio,
yKa3aThb KypcOpOM Y3€l, KOTOPbIA MEePEHOCUTCS (MapKuUpyeTcs KpacHbIM LIBETOM) U y3€l, B
KOTOPBIA OH TMEpPEeHOCUTCS (MapKUpyeTcss CHHMM I1BeToM) W Haxkarth kHonky OK B
MHCTPYMEHTAJIbHOU MTaHEIIN.

MpumMepbl npuMeHeHUsA abCONMIOTHO TBepAoOro Tena

PaccMOTpuM HECKOJIBKO XapaKTEpHBIX IMPUMEPOB HCIOIb30BaHUS aOCOJIOTHO TBEPHABIX TEN.
Ha puc. 11 a nokazana KOHCTPYKIMsSI MOIIHOW IUIUTHI, MOJAKPEIUIEHHON MUPOKUMH peOpamu. [ns
TAKOM KOHCTPYKIMH MCIOJb30BaHUE TPAAULMOHHBIX IPHUEMOB MOJEIMPOBAHUS C IOMOILBIO
KECTKUX BCTABOK NPUBEAET K TOMY, YTO H3rMO IUIUTHI B MPOJIETE MEXAY MOAKPEIUISIOLMMHU
pebpamu Oyzer 3aMeTHO OOJBIINM, YEM B TOM ClIy4ae, KOTJla YUYUTHIBACTCSl COKpAIlEHHE IpoJeTa
IUTUTBI 32 CUET IUPUHBI pedpa.

Hcnonb3oBaHue B MOJIENH aOCONIOTHO JKECTKUX Tel (OHM HAa PUCYHKE YCIIOBHO OTPAHUYEHBI
MYHKTUPHOHN JIMHUEH) MO3BOJIAET MPUKPENHUTh CTEPKEHb C HEOOXOIUMBIM 3KCHEHTPHUCUTETOM K
y3JIaM Ha CPEIUHHON MOBEPXHOCTH IUIACTHHBI, a TaK)Xe 00ECIEUYUTh HEHMCKAKAEMOCTh CEUYCHUS B
MECTE COEIMHEHMs C IUIACTUHOW, YTO HCKIIOYAeT ee M3rMd Ha 3TOM ydacTKe. 3aMeTHM, 4YTO B
JAHHOM CIIy4ae YMECTHO MCIIOJIb30BaTh POCTPAHCTBEHHOE JKECTKOE TEJI0, HECMOTPSI HAa TO YTO BCE
€ro y3JIbl JIEXKAT B OJJHOM IJIOCKOCTH.

HeuckaxaemMocTb KOHTYypa MONEPEUHOT0 CEYEHUSI B CXEMaX, COCTaBICHHbBIX U3 TOHKOCTEHHBIX
CTEep>KHEH, 4acToO peaqu3yercs 3a CUeT yCTpOHCTBa AuadparM WIM aHAJIOTMYHBIX UM 3JEMEHTOB



JkecTkocTh. Ecim Takue »IeMeHTHI He Harpy>KCHbl U UX HAIIPAKCHHOC COCTOAHHEC paCUCTYHMKa HE
WHTEpecyeT, TO auadparMbl MOKHO MOJEIHUPOBATH AaOCONIOTHO JKECTKMMM TeJaMH He
JIOITy CKAOIUMU JIehopMarinii B CBOCH IITOCKOCTH.
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Puc. 11. MoxenupoBaHue mmpokoro pedpa abCoIFOTHO )KECTKHMH TEITaMH

Ha puc. 12 noka3an npuMep CONpspKEHUs IUIACTUH Pa3HOW TOJIIMHBI C BBIpPABHUBAHUEM OJTHOM
13 MOBEpXHOCTEH. 3/1ech 11eeco00pa3HO MCIOIb30BaTh a0CONIOTHO JKECTKOE TEJo, COoAeprKaliee
PACIIOJIOKEHHBIE BJOJIb JINHUA U3MEHEHHs TOJIIMHBI MAphl y3J10B, IPUMBIKAIOLIIUE K PA3IMYHBIM
CPEIMHHBIM [TOBEPXHOCTSIM IUIACTHH.

Kecrtkue Tena
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Puc. 12. MoaenupoBaHrue HECOOCHOTO CKa4yKa TOJIIIUH

3aMeTHUM, YTO €CJIHM MPOCTO BOCIOIb30BATHCS 00bEIMHEHNE IEPEMELICHUN BEPXHUX U HUKHHUX
y3JI0B, TO HE yAAaeTCs MPaBUIBHO OMHCATh OCOOEHHOCTU PabOTHI TAKOTO COMPSIKECHHSI, TIOCKOIBKY
TaHT€HLIMAJIbHOE TIEpEMEIICHHE BEPXHEro Y3/la OINpeAessieTcsl HE TOJIbKO TaHI€HIMAIbHBIM
MepeMEIEHUEM HUKHETO y3J1a, HO U €ro YIJIOM MOBOPOTA.

OTOT K€ MpUeM MOXHO IPUMEHHUTH U B TOM CJIy4ae, KOT/ia CTyleHb MKy BEpXHEW U HUKHEH
IacTUHaMu o0paszyercs Oankoit (puc. 13). 3aech UCHONB3YIOTCS TPEXY3JIOBBIE KECTKHE Tena, K
CpPEeIHEMY Y3y KOTOPBIX MPUKPEIUISIETCS CTEP’KHEBOM SJIEMEHT, MOJICTUPYIOIIHM OamKy.

Koneunsle smemMeHThI
BEpXHEH TUIUTHI

Kectkue Tena

7 KoneuHbIe 251eMeHTBI
HIDKHEH TUTUTBI
: h

KoH4HBIE AIIeMEHTBI

Oanku

Puc. 13. MoaenupoBaHue CTynieH!
XapakTepHbIM [IPUMEPOM HCIIOJIb30BaHUs a0COJIFOTHO KECTKUX TeIl SIBISIETCS MOJIEIMPOBaHHE
00J1aCTH CONPSKEHUsSI MOHOJIMTHBIX KOJIOHHBI M MepekpbITus (puc. 14). ['abapuTsl xKecTKoro Tena B



9TOM CIIy4ya€ COOTBETCTBYIOT pa3MepaM CEYEHHUs KOJOHHBL. 3aMETHM, 4YTO B IpPENpoLEeccope
®OPYM npenycMOTpeH aBTOMaTHYECKUIA BBOJI XKECTKUX TEJ B 00JIaCTh COMPSIKEHHUS.

Z

KoHeuHbIe 371eMEHTBI KOJIOHHBI KoHEUHBIE 37IEMEHTBI TTHTHI

Kectkoe Teno ¢ 9 yznamu

Puc. 14. MonenupoBanue 001aCTH COMPSIKEHUS TUTATHI U KOJIOHHBI

OkpyarneHue koopOuHam y3s108
2

Orta omepanys MOJIe3Ha NpPU HUMIIOPTE TEOMETPUM PACUETHOM CXEeMbl U3 TpadUUecKux
PEOAKTOPOB M APXUTEKTYPHBIX CHCTEM M IO3BOJISIET OKPYIVIUTh KOOPAMHATHI Y3JIOB UMIOPTUPY-
eMoil mozenu. Jyis BBINOJIHEHUS ONEpAlUM CIEAYyeT aKTUBU3UPOBATH OMNEPALMI0 B UHCTPYMEH-
TalbHOM TMaHENW, yKa3aTb B IMOSBUBLIEMCS UAJIOrOBOM OKHe (puc. 15) TOYHOCTH OKpYTJIEHHS
KOOpJMHAT Y3JI0B U BBINTH M3 okHa Haxkatuem kHonku OK. Ilocnme »Tux nedcTBUl 3HAUCHUS
KOOPJMHATHI Y3JI0B OYyT OKPYIJIEHBI IO YKa3aHHON TOYHOCTH.

OKpYrAeHWE KOOpAWHAT ¥3N0E ﬂ

DK.I:I':IF.I'IEHHE KODPOMHAET C TOYHOCTERD

001 M

] I OTrEHA | Cnpaeka

Puc. 15. luanoroBoe okHO OKpyrjieHrne KOOPAUHAT y3JI0B

Ha3HayeHue HanpassieHuUs1 oceli opmomponuu

4

Ota omepaiys MO3BOJIIET YCTAHOBUTH MJII BCEX BHIOpAHBIX JJIEMEHTOB HAMpaBICHHE OCU
OpTOTpONUU X;, COBIAJAOIIEE C HANPaBICHUEM YKa3aHHOM OCH 0OIed CHUCTeMbl KOOpAWHAT, U
paboTaeT aHAIOTUYHO PEKUMY Ha3HAUECHUS OCEH BhIIAUYM yCHIHMA. MapKep aKTUBHU3AI[UH ONepaIiu
HaxOJUTCS B JUAJIOTOBOM OKHE 3ajaHue oceil BbIYMC/IeHMsl HampsikeHuii (puc. 16), koTopoe
BbI3bIBaeTCA HakatueM kHomku [lepexon kK HanmpsikeHUAM B0JIb 32JJaHHOT0 HATIPABJIEHHUS IJIsl
IUIACTHH B MHCTpYMEHTaJIbHOU NTaHenu Ha3nauenue.




x JIisi BHIIONHCHHS ONCPALMH CICAYCT B

Mpvpawen omvocrenss | o~ oo YKa3aHHOM JIHaJIOTOBOM OKHE aKTUBU3HUPOBAThH
SIS SRS Mapkep BblpaBHUBaHHMe OCell OPTOTPONUM U
x| E Ha3HA4YUTh OCh OOIIEW CHUCTEeMBl KOOpJIUHAT.
pr [0 E [Tocne Brixona u3 okHa (kHomnka OK) BeIOpath
pz [0 P Ha CXeMe HEOOXOAMMBIC JIEMEHTHl M HaXKaTh
kHorky OK B HMHCTpyMEHTaNbHOW TaHENu.
€ Mo narpaserio sanarory sekTopor [Tocre BBIONHCHUSI yKa3aHHOW — OIEpaIuu
Baone ocei bl “ = BJIOJIb BEIOPAHHOM OcH OYyT HarpaBJIeHBI OCH
EHETEMBTRReRARET OPTOTPOITUH,  COOTBETCTBYIOIIUEC  MOJYIIO
Bce PastEpEl A3HE B M OTrEHUTE EbIDSEHHESHKHE | pryFOCTI/I EX].

¥ BbipasHMBaHHE OCEiA ORTOTROMHMH
Ok I OTreHa | Cnpaeka |

Puc.16. [lnanoroBoe okHO
3aganue oceii BLIYMCJIEHUS HATIPSIKEHU

Pacyem Ha npoepeccupyroujee (lasuHoobpa3Hoe) o6pyweHue
B

Tepmun "mporpeccupytomee oOpymieHrne" OTHOCHTCS K CHUTyallid, KOTJa pa3pylieHHue HIH
MOBPEXJICHHE KAaKOM-TM00 Masloi 4acTH KOHCTPYKLMHU BEIET K TOJIHOMY WM TMOYTH HOJHOMY
paspylIeHUI0 Bcel KOHCTpYKUMHU. [10CKONBbKY HEBO3MOXKHO MOJTHOCTBIO MUCKIHOYHUTH BEPOSATHOCTD
BO3HMKHOBEHHUS aBapUITHBIX BO3JCHCTBUN WM CUTyallMi, BBI3BAHHBIX JIE€ATEIbHOCTHIO YEIIOBEKa
(B3pBIBBI raza, TEPAKThI, [I0XKAPBI, HA€3bl TPAHCHIOPTA, NEPEKTHl IPOEKTUPOBAHMSI, CTPOUTENILCTBA
W DOKCIUTyaTallud 37aHui, HeKBaIU(UIMPOBAaHHAS WX PEKOHCTPYKIMS C HAJICTPOMKOIA,
MIPUCTPOUKOMN, MEPETSIAHUPOBKON MOMEILIEHUH, COPOBOXKIAEMBIX OCJIA0JIEHUEM WM MEPErpy3Koi
HECYIIUX JJIEMEHTOB U OCHOBAaHUN) WJIM TPUPOIHBIMHU SIBJICHUSIMH (3€MIICTPSICEHHsSI, YparaHsbl,
OTIOJI3HU, HEPAaBHOMEpHBIC ne(OopManuyd OCHOBAaHWI), HEOOXOAMMO OOECICUYHUTH OIPEICICHHYIO
CTeTeHb 0E30MaCHOCTH HAXOISAUIMXCSA B 3[JaHUSAX JIOACH W COXPAaHHOCTH WX HMMYIIECTBA 3a CUET
YMEHBIICHUSI BEPOSTHOCTH IPOTPECCHPYIOMIETO OOpPYIMICHUS TPH JIOKATBHBIX pa3pyHICHUSX
HECYUIMX KOHCTPYKIIHM.

[Ipemmaraercss  Tpu  cmoco0a  MPOSKTUPOBAHUS — 3JaHHUM,  UYTOOBI  MPEayNpeauTh
mporpeccupyomiee oOpylIeHne: o0Iiee yMpOYHEHHWE BCEro 3JaHusl, MECTHOE YCUJICHHE W
B3aMMOCBSI3b 3JIEMEHTOB. B OONBIIMHCTBE aMEPUKAHCKUX HOPM MPEANOYTEHHUE OTJAETCs MEPBOMY
crocoOy, Mpy KOTOPOM pa3pyllIeHHe OAHOTO M3 AJIEMEHTOB 3/1aHUs HE MPUBOAHUT K pazpyIICHUIO
BCEro CTpOEeHMs. MecCTHOE yCUIIEHUE, T.€. YIIPOUHEHHE Hauboyiee 4yBCTBUTEIBHBIX MECT, TPYJHO
MOAAETCS CTAaHAAPTU3ALUHU U1l BKJIIOYEHUS B HOPMbBI NMPOEKTUPOBAHUSA, T.K. JAJIA 3TOrO HYKHO
YETKO MPEJICTaBIATh XapaKTep BO3MOXHBIX BO3JEHUCTBUN Ha 3/1aHUE, B T.4. TEPPOPUCTUUYECKUX
atak. KOHCTpyKTHMBHas B3aUMOCBSI3b 3JIEMEHTOB WM HENPEPBIBHOCTh KOHCTPYKIMH, TaKXKe
SIBJIIETCS CIOCOOOM OOIIET0 MM MECTHOTO YIIPOUHEHHUSI.

OaHUM M3 JOKYMEHTOB, OMNPENEISIOIMX IpaBujia MPOCKTUPOBAHUS ISl MPEAOTBpPALICHUS
MPOTPECCUPYIONIETO O0pyIeHus, sABIs0TCs Pexomenpanuu [ |, paspadoranasie MHUUTOII u
HUWMXD, yTBepk1eHHbIE U BBEICHHbIE B A€HCTBUE MTPUKa3oM MockomapxuTektypsl B 2005 1.

Te3ucHo, B U3N0KeHUU 3THX Pexomenaanuii, mpodieMa BBITJISIAUT TaK:

1. Hecymass cuctema XHIbIX 3JaHHM JOJDKHA OBITh yCTOWYHMBA K MPOTPECCHPYIOLIEMY
(uenHoMy) OOpYyIIEHHIO B CIy4yae JOKAJIbHOTO PAa3pylLICHHUs OTAENIbHBIX KOHCTPYKIMH mpu
aBapUITHBIX BO3JIEHCTBUSAX (B3pbIB OBITOBOTO Tasa, Mmoxap u T.11.)

2. JlomyckaroTcs JIOKaJbHbIE pAa3pyILICHHUS OTAEIbHBIX HECYIIUX KOHCTPYKLUMH, HO 3THU
MEPBUYHBIC pa3pyLIECHUS HE JODKHBI MPUBOAWTH K OOPYIIEHUIO COCETHUX KOHCTPYKLUN, Ha
KOTOpBIE NEpEeNacTCsl Harpy3ka, BOCIPUHUMABIIASCS pAaHEE 3JIEMEHTaMH, MOBPEXKIACHHBIMU B
pe3yabpTaTe aBapuiHOTO BO3JICHCTBHS.
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3. KoHCTpyKTHBHas cucTeMa 37aHUs JOJKHA 00eCcleyuBaTh €ro MPOYHOCTh U YCTOWYUBOCTD,
KaKk MMHUMYM Ha BpeMs, HeoOXoauMoe JuIsl 3Bakyaluu mroaed. IlepemernieHust KOHCTpYKIUM U
PacKpbITUE TPELIMH B HUX HE OTPAaHUYHBAETCS.

4. YcToMuMBOCTh K HpPOrpeccUpylomieMy OOpYIIEHHIO IMPOBEPSIETCS pacueToM Ha ocoboe
COUeTaHWE Harpy30K M BO3JCHCTBHI, BKJIIOYAIOIIEE MOCTOSHHBIE W BpPEMEHHBIC IMTEIbHBIC
Harpys3kH, a TaKke BO3/I€HCTBHE TMIIOTETUYECKUX JIOKAJIbHBIX pa3pylIeHU HECYIMX KOHCTPYKLUI.
KoaddummenTs! HaneKHOCTH TI0 Harpy3KaM CIIeAyeT MPHHUMATh PaBHBIMHU 1.

5. PacyerHple XapaKTepUCTUKHM MaTEpUAIOB MOBBIIAIOT 32 CYET  CHEIHAJIbHBIX
KOd(QQHUIMEHTOB HAAEKHOCTH. Kpome TOro, pacdyeTHble CONPOTHUBICHUS YMHOXXAIOT Ha
KO3 QHUIHMEHTOB yCI0BUHA pabOThl, yUUTHIBAIOLINE MATYIO BEPOSTHOCTh aBAPHMHBIX BO3ACUCTBUI U
POCT NMPOYHOCTH OETOHA IOCIE BO3BEACHMS 3[IaHMA, a TAaKXKE€ BO3MOXKHOCTh pabOThI apMaTypsl 3a
MIPEJEIIOM TEKYUYEeCTH.

PeanuzoBannbiii B kommiekce SCAD pexxuM npeaHasHaueH JUIsi MOJIEIMPOBAHUS MOBEACHUS
KOHCTPYKIIMHU 3[JaHUH U COOPY>KEHUH B Cllyyae aBapHMHBIX BO3AECHUCTBUI, BBI3BABLIMX JIOKAJIbHBIE
paspylLIeHUs OTAENIbHBIX BEPTUKAIBHBIX HECYIIHUX 3J1eMEHTOB. OCHOBHbBIE PACUETHBIE IPEIIOCHUIKH
MIPUHATHI B COOTBETCTBUM C YKa3aHHBIMHU BbIllle PexoMeHanusamu.

[Ipy peanuzanuu JaHHOTO peXHMa AaBTOpaMU MPUHMMAJach BO BHHUMAaHHE OYEBHJIHAs
YCIOBHOCTb MCXOJIHBIX MPEAINOCHUIOK, 3aKJII0YAIOIIAsACs B CIEIYIOIIEM:

HEeT JOCTOBEpPHOM MH(OpMAIMK O MECTE U NPUYMHE BO3HUKHOBEHHUS IpoLEcca U XapakTepe
€ro NMPOTeKaHMs;

peasibHble IMapaMeTpbl pa3pylIeHUss MOTYT JaleKo OTCTOSATh OT YCIOBUH NPOYHOCTH,
IIPUBEJCHHBIX B HOpMaX, T.K. U3BECTHO, YTO pacyeTHbIE 3HAUEHUS MapaMEeTPOB NMPOYHOCTH MOTYT
CYLIECTBEHHO OTJIMYaThCA OT HAOII0AaeMBIX B HAaTypeE.

Kpome TOro, crneamyer ydectb, YTO ,,...HEBO3MOXHO 3allPOEKTHUPOBATh U MOCTPOUTH
COOpy’KeHHe abCONMIOTHO OE€30MacHBIM M TPH ATOM HE YUYUTHIBATh CTOMMOCTH NPEIOTBPALICHHUS
aBapuiHBIX CUTyalMH...”, a TAKXKe ,,...COOPYKEHHs] HE MOTYT OBbITh COBEPIIEHHO CBOOOIHBIMH OT
pucKa OOpyIIeHHs H3-3a HEeOonpeIeNeHHOCTeW TpeOOBaHMH K cucTeMe, pa3dpoca TEXHUYECKHUX
CBOWCTB CTPOMTENBHBIX MAaTEpUAIOB, TPYAHOCTEH aJ€KBaTHOIO MOJEIUPOBAHUSA IOBEJCHHUS
CUCTEMBI AK€ C UCIIOJIb30BAHUEM COBPEMEHHBIX ITPOIrPAMMHBIX KOMIUIEKCOB...” [...].

Taxum 00pa3oM, B pe3yJsIbTaTe YUCIEHHOTO MOJEIUPOBAHUS MOXHO MOJIyYUTh KAYECTBEHHYIO
OLICHKY XapaKTEpPUCTUK YCTOMYMBOCTM KOHCTPYKIMHM IO OTHOIIEHHIO K IPOrPECCUpPYIOLIEMY
OOpyIlIEHUIO, a TaKXe COMNOCTAaBUTh HECKOJIbKO BO3MOXHBIX CLIEHApUEB OOpYLICHHs C LEJbIO
BBISIBIICHUS CJIA0BIX MECT KOHCTPYKIIUH.

B ocHOBY pacuera Ha nporpeccupytoliiee 0OpyIIeHNE MOI0XKEHBI CIEAYIOUINE MOJOKECHUS:

® B KauecTBE MCXOJHOW MOJEIM KOHCTPYKIHUH 3[aHUs Ul pacueTa Ha IMpOorpeccupyoee
00pyllIeHNE TPUHUMAETCSI MOJIEIb, ITOJyYE€HHAs [0 pe3ysibTaTaM IPOYHOCTHOTO aHaIu3a
U TMOCIIEAYIOIIEro 1Moadopa apMaTyphl B 3JIEMEHTAX JKeJIe300€TOHHBIX KOHCTPYKIMHA U
CEUYEHUH AJIEMEHTOB CTAJIbHBIX KOHCTPYKIUII;

® DJIEMEHTHl pAacuyeTHOM CXEeMbl, MOJAEIUPYIIUE BHE3ANHO YyAAIsIEMbIE 3JIEMEHTHI
COOpY)XEHUs,, OOBEIUHSIOTCS B TPYIIBL; KOJUYECTBO HIEMEHTOB COOPYKEHU,
OJIHOBPEMEHHO BBILIEAIINX U3 CTOS (0OpYIIMBIIUXCS), HE OTPAaHUYHUBAETCS;

® pacyeT BBINOJHAETCS JUIsI KOMOMHAIMM 3arpy’kKeHUH, BKJIIOYAIOIIEH IOCTOSHHbIE
Harpy3KkH U JJIUTEIbHbIE YaCTH BPEMEHHBIX HAarpy3ok ¢ ko3dduuuenrom 1;

e U1 ydeTa BHE3AaHOCTH YJAJICHUs HJIEMEHTOB KOHCTPYKUMH U 3¢¢eKkTa mnaaeHus
OOpPYIIMBIIMXCS KOHCTPYKIUH BBOAATCSA KO3(DPULIMEHTHI TUHAMUYHOCTH;

® [IpOBEpPKa JIEMEHTOB KEJIE€300€TOHHBIX U CTAJIbHBIX KOHCTPYKLMH, BXOJSIIUX B COCTaB
pacyeTHOM CXEeMBbl IOCIE BHE3AIHOIO YAAJIEHUS 3JIEMEHTOB, BBINOJHAETCS TOJIBKO C
Y4€TOM IEPBOTrO MPEAEIIBHOTO COCTOSIHUSA;

® pacyeTHble TMPOYHOCTHBIE U  JePOPMALMOHHBIE XapPAKTEPUCTUKU  MaTepUaJIOB
IIPUHUMAIOTCS PaBHBIMU UX HOPMATHBHBIM 3HAUCHUSM,;
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® [IOCKOJBKY B pe3yJibTaTe pacueTa Ha Iporpeccupymoliee OoOpylIeHHE dYalle BCEero
BO3HUKAIOT  OOJbIIME NEPEMEUICHHs, PEKOMEHIYETCS  BBIIOJIHATH pacuer B
reoOMeTPHUECKU HETMHEHHON OCTaHOBKE.

MoAaroTtoBKa AaHHbIX U pacuyeT

Pacuer Ha nporpeccupytoiiee oOpyIIeHne BBIMOIHACTCS B JBa 3Tamna. [lepBblil sTam BKIIOYaeT
CIEeAYIOIINE TEUCTBUA:

® CTaTMYECKUI W JUHAMHYECKUN (€CIM 5TO HEoOXOJUMO) pacueThl C IIeNbIO
OTpeNeNieHsT  HanpsHDKeHHO-AE(OPMUPOBAHHOTO  COCTOSIHUS ~ KOHCTPYKIMH B
HOPMAaJbHBIX YCIOBUSIX DKCIUTyaTallHH;

e ompenereHne pacueTHbIx couetanuil yeunuit (PCY);

e ox00p apMaTyphl B AJIEMEHTAX JKEJIEe300€TOHHBIX KOHCTPYKLUI C y4eTOM IEepBOro
Y BTOPOTO (TPEIIMHOCTONKOCTD) MPEIETBHBIX COCTOSTHUM;

e [poBepKa U MoJ00p MPOKATHBIX CEUEHUHN 3JIEMEHTOB CTATbHBIX KOHCTPYKIIHIA.

Jljis BBIIOJTHEHUST BTOPOT'O 3Tana HEOOXOAUMBI JIOTIOJHUTENbHBIE TaHHbIE, KOTOPBIE 3a/1al0TCs
B auanmoroBoM okHe IIporpeccupyromee oOpymenue (puc. 18). OkHO mOSBIsSETCA TMOCTE
aKTUBHU3AIlMM OJHOMMEHHOM CTpokM B pasaene CnenuaiabHble HCXOIHbIE [JaHHbIE epeBa
npoekTa. JlonoJHUTENbHbIE TaHHBIE BKIIIOYAIOT:

® CIHCOK KOHEYHBIX JJIEMEHTOB, BXOJAIIMX BO BHE3AMHO YAANSEMBIA DIEMEHT
KOHCTPYKIIUY;

® [POBEPOYHYIO KOMOMHAIIMIO 3arpy>KEHUH, B KOTOPYIO BXOJST MIOCTOSIHHBIE HATPY3KH
U INTUTeNIbHAs 4YacTh BPEMEHHBIX Harpy3ok ¢ kosdduuueHTom 1;

e TpYIIy HArpy30K, ONPEAETSIONIYI0 BEC OOPYIIMBIINXCS KOHCTPYKIIHIA,

e KOXpPUIMEHT Neperpy3ku (IMHAMUYHOCTH) — Ky JUISI KOPPEKTHUPOBKU pEaKIUH
CHCTEMBI IIPH BHE3AITHOM YAAJICHUU 3JIEMEHTA KOHCTPYKITUH;

e ko03hduuneHTsl neperpyskd — K, 11 118 KOPpEKTHPOBKU PEAKLIUU CHCTEMBI Ha
00pylLIeHNE BBIMIEAINX U3 CTPOs KOHCTPYKLUI (110 yMonyaHuto npuHuMaercs Ky =
K¢=2);

e 3HAUEHHE MHTEpBaja HEOMNPEIEeIEHHOCTH.

Ecnu BhIMONHSAETCS HENMHEHHBIN pacyer, TO CleayeT Ha3HAYMTh METOJl pacueTa U 3aJaTh
COOTBETCTBYIOIIME METOY MapamMeTphl (KOJIMYECTBO IAroB, KOJIWYECTBO UTEpALIUl).

Okno IIporpeccupyiomee o0pyuieHne OyaeT TOCTYIHO TOJBKO B TOM Clyyae, €ClIH B
COCTaBe MCXOAHBIX JAHHBIX €CTh TPYIIIBI JIEMEHTOB (M3 MPEINOI0KEHHUS, YTO CPEIU STUX TPYIIT
€CTh TaKue, KOTOPhIE COJEPKaT CIUCKU BHE3AMHO yAaseMbIX 3JIEMEHTOB), a TaK)Ke KOMOMHAIIUU
3arpy’KeHuil (M3 TPEAINOJIOKEHHs, YTO CPEeIr STUX KOMOWHAIMHA €CTh Takas, KOTOpas BKIIOYAeT
He0OXOUMBIN Ha0Op MOCTOSHHBIX M ATUTENbHBIX HArpy30K, Ha JEUCTBUE KOTOPBIX BBIMOIHICTCS
MIPOBEPKA MOBPEKICHHON KOHCTPYKIIHH).

AKTHBH3aIUsl pacyeTra Ha MpOrpeccupyroliee OOpYLICHHE BBITOTHSIETCS U3 OAHOMMEHHOTO
pasznena rpynnbl Pacuer nepeBa mpoektoB. Ecium B oxHe Ilporpeccupyromee o0pyuieHue
aKTUBEH Mapkep BbINOJIHUTL pacyeT ¢ Y4eTOM TeoOMeTPUYeCKOl HeJMHeHHOCTH, TO
AaBTOMATHYECKU OYJET BBHINIOJHEH YKa3aHHBIA BUJ pacyeTa.

B mporpaMmMe mpHHST CIeIyIOUINI MOPSIOK BHIMIOTHEHHS pacuera:

OTIPENIENSIOTCA PEAKIMK B y3JaX BBIMICANIMX M3 CTPOS SJIEMEHTOB, MPUMBIKAIOIINX K
OCTaJbHOM YacTH CXEMbl, OT IPOBEPOYHON KOMOMHAIIUY HATPY30K;

MOJyYCHHBIE 3HAYCHHs pPEaKUui 00aBISIOTCS B  PACYCTHYI0 KOMOHMHAIUIO C
koadpurmenTom Kg;

B MIPOBEPOYHYI0 KOMOWHAIMIO J00ABISETCS TPyNIa Harpy30K OT Beca OOPYIIMBIIMXCS
KOHCTpYKIHUH ¢ ko3 punueHTom Kg;

dopMupyeTcsi HOBas pacyeTHas CXEMa, B KOTOPOHl pa3pylLIeHHbIE 3JEMEHTbl OyayT
HEaKTUBHBI,

& & &
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BBITIOJIHSAETCSI  pacdyeT IOJy9eHHOH CXeMbl Ha MPOBEPOYHYI0 KOMOWHAIHIO;
(bopMHpYIOTCS pacyeTHbIE COYETAHUS YCHIINH;

BBITMIOJHSETCSL  DKCIEpPTH3a  HECYHIEH  CHOCOOHOCTHM  AJIEMEHTOB  CTalbHBIX U
XKeNe300€TOHHBIX KOHCTPYKIIHH.

AHanus pe3ynbTaTtoB

Pe3ynpTaThl pacuera Ha mporpeccupyloliee oopyieHue oToopaxarorcs B rpaguueckoit popme
B JIBYX W TPEXIBETHOW IIBETOBOM IIKaje. YTPABICHHE OTOOpaKEHHWEM PACIIONIOKEHO B pasfiese

» B" e
IIporpeccupyromee o0pymenmne T uHCTpyMeHTansHOU nanenu [ocTnpoueccops! (puc. 17).

OpoekT  ©afn Onudd  Onepaumd  CepeWc  Cnpaeka

% 7% E |

¥npaeneHuKe J Hedopmanu 1 ANHPE YCHAWEA lﬂnnﬂ HaNPANEHMHA J_I'Incrnpuueccupml [pynnel Jl

Puc. 17. Pazgen IIporpeccupymouiee pa3pyuieHne HHCTPYMEHTAJIBHON MTaHETU

B aByX1uBeTOBOM IIKane 3JIEMEHTHI Pa3ACNAIOTCS IO I[BETY Ha padoTarliue, y KOTOPBIX
3HAYEHUE MAKCUMAJIbHOTO MO Belu4yuHEe Kod(dduiMeHTa HCHOIb30BaHUS OrpaHuueHUN Kiax
MEHbIIIC €IUHMIIBI, U BhImeamue u3 ctposd (Kp.x = 1). B TpexuBeTrHoW mikaie TpeTuil IBET
WCIIONB3YETCA Ul YKa3aHUs 3JEMEHTOB, MOIMABIIMX B MHTEPBAJ HEONPEIEICHHOCTH, T.€. TaKHX,
KOTOpBIC, M0 MHEHHIO PAacyeT4HKa, C OJMHAKOBOH BEPOATHOCTHIO MOTYT OBITh OTHECEHBI U K
BBIOBIBIIMM M3 CTPOS, M K padoTaomuM. 3HaUYeHHe MHTepBaia HeonpeaeneHHOCTH (B % OT Kpax)
Ha3HA4aeTCsl MOJIb30BaTEIIEM.

3aMeTuM, 4TO HaliIeHHbIEe HepaOOTaIOLIUe JIEMEHTHI 3TO T€, KOTOPbIE OTKAa3aIl Ha MEPBOM Ke
mare mporecca JIJABUHOOOPAa3HOTO pachpocTpaHeHus: oOpymieHuit. Eciu ux BKIIOYUTH B CHHCOK
KOHEUYHBIX 3JIEMEHTOB, BXOJSALIMX BO BHE3AITHO YJAISEMBIN 3JIEMEHT KOHCTPYKLIHH U ONPEEIUTD,
KyJla IepeaeTcsl Harpy3Ka ¢ 3THX 3JIEMEHTOB MOCIIE€ UX Pa3pyLICHUs], TO MOKHO MOIYYUTh KapTUHY
paspyuieHuil Ha BTopoMm 1mare u T.4. OaHako, yaiie noTpedyeTcsl BHIIOJHUTD YCHIICHHUE 2JIEMEHTOB
(MOXeT OBITh HE BCEX), MOMABUINX B HEpAOOTAIONIME MO pe3ybTaTaM MEepBOro I1ara, U MOBTOPUTH
pacder yxe I YCHJICHHOW KOHCTPYKIIUHU. YCHJIMBAeMbIC JJIEMEHTBI CIIEIyeT OOBEIUHSTH B
COOTBETCTBYIOIINE IPYNIIbl ADMUPOBAHUSI.

3apaHue nepBoHavasibHOro apmMmmpoBaHus

[Tpu nondope apMaTypbl MO pe3ysibTaTaM MPOYHOCTHOTO aHAIM3a B CCUCHHSX 3JICMCHTOB
npeodamaeT apMarypa ONpPENeNIeHHOTO TOJNOXKeHus. Tak, Hampumep, B IMpoJeTax dYaie BCETro
Heo0X0/IMMa TOJIBKO HIDKHSISL apMaTypa, a Ha OTlopax — BEpPXHsisA. B pesynbraTe pa3pylieHus 4acTH
HECYIIUX KOHCTPYKIIMHA XapakTep HaNpsKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHHS SJIEMEHTA MOXKET
n3MeHuThes. [IpronopHble ceueHust Oaiku, MPUMBIKAIONIMNE K BBIMIEANICH W3 CTPOS KOJOHHE,
CTAHOBATCA IPOJICTHBIMH, CO BCCMHU BBLITCKAOINIMMHU OTCHOJa MNOCICACTBUAMU. B stom ciIydac
aKTyaJbHBIM MOJKET OKa3aThCs BO3MOXKHOCTH 3a/IaHUSl HEKOTO MEPBOHAYAIBHOTO apMHUPOBAHHS,
MEHBIIIE KOTOPOTO0 B CEYEHUH OBITh HE MOJDKHO. Ecnm mpu mombope apMarypbl OKaXeTcs, 4To
MEePBOHAYAIBHOTO apMHUPOBAHUSI HEJAOCTAaTOYHO, TO K HeMy Oynaer po0aBiieHa HeoOXoaumas
apmarypa. B mpoTUBHOM cliydae B CEUEHHUHU OCTAHETCS 3aJaHHOE MIEPBOHAYATILHOE apPMHUPOBAHHE.

ApMupoBaHHe 3a7aeTcsi 3HAYCHHEM IUIONIATd apMaTypbl ULl KaXIOTrO0 BHUAA apMaTypbl
(mpoaonbHAs — HUXKHIS, BEPXHsA, OOKOBas; MONEpevHas — BJIOJb PA3IMYHBIX TPAHUMA CEUeHUs ),
JUIE  KaXIOTO CEUCHHs] WM psAga CEYCHUH CTEPXKHEBBIX DJIIEMEHTOB WM Ui  KaXIOTO
IJIaCTUHYATOIro JJICMCHTA. HepBOHaqaanoe ApMUpPOBAaHHUC BCCTAa OAWHAKOBOC IUIA BCECX
AJIEMEHTOB, BXOSIINX B OHY TPYIITY apMUPOBAHHS.

JlanHple BBOAATCA Ha cTpanuile MHUHHMAJIbHOE AapMHPOBAHHE JMATOTOBOTO OKHA
ApmupoBanue (puc. 19).
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Puc. 18. JluanoroBoe okHO

Mporpeccupyiomee o6pymremnue Puc.19. Crpanuua MuHMMaIbHOE apMUPOBaHUe

Ces3b ¢ npoepammot KPOCC

N

Onpeznenenue K03(h(HUIMEHTOB MOCTENN MO IUIUTONW (yHIaMEHTa BBIMOIHAETCS MPOrpaMMOi
KPOCC Ha ocHOBE TaHHBIX T'€0JIOTMUECKUX M3bICKaHWM, NMPEACTABICHHBIX B BUAE XapaKTEPUCTUK
CKBaXMH. Mcxo/Hble JaHHBIE Ul pacyeTa BKIIOYAOT WH(GOPMALMIO O IUIOMIAJKE CTPOUTEILCTBA,
KOTOpasi COJIEXKUT rabapUThl MIIOIIAKU, TOJI0KEHNE CKBAXKUH U UX XapaKTEPUCTUKHU, ITOJI0KEHHUE U
TE€OMETPHUIO CYLIECTBYIOIIMX Ha IUIOLIAJIKE 3/[aHUN M COOpPYKEHHH, a Takke JApyrue JIaHHbIE,
npenycmorpenssie B mporpaMmme KPOCC []. OTta undopmarius MokeT ObITh IOArOTOBIIEHA 3apaHee
B nporpamme KPOCC wu 3amucana B Buue (Qaiina ¢ pacmupenuem CRS. B panbnelimem npu
kaxxoM obpamiennu k nporpamme KPOCC MOXHO HCIIONIb30BaTh 3Ty MHPOPMAIUIO TyTEM BbI30Ba
HYKHOTO (aiina.

Jnst  ompeneneneHus KOIPPUIMEHTOB TIOCTENM Yalle BCEr0 HEOOXOIUMO BBHITIOIHHUTH
HECKOJIbKO MTEPALUi, UCIIOb3YsI sl KaKJON CIIEAYIOLIeH nTepaly 3HaYeHHs JaBJIE€HUS Ha TPYHT
NoJ TIUTON (pyHIaMeHTa, MoydeHHbIe Ha HpeAblaylneM mare. B kauecTBe maBieHHs Ha TPYHT
ucrnonb3yercss BenuuuMHa Rz — peakuus rpyHrta. Ilpy  BBINOJNIHEHMM MEPBOrO  pacyeTra
KOA(QQHUIMEHTH! MOCTENH (Yalle BCEro OJWHAKOBBIE Ui BCEX AJIEMEHTOB IUIMTHI) Ha3HAYAIOTCS
noabs3oBateneM. s cBs3u ¢ nporpammoint KPOCC criegyeT BBIOJIHUTE CAEAYIONINUE TEUCTBUS:

% noxaroroButs B nporpamme KPOCC maHHBIE 110 TUIOMIAIKE CTPOMTENLCTBA U COXPAHUTH
ux B ¢aiine ¢ pacmupenueM CRS;
% BBLIEMTH (parMEHT PACUETHOM CXEMBI, JUIi KOTOPOrO HAa3HAYAKOTCS KOd()QUIMEHTHI
HOCTENH;
% oTMeTHTh BXOAANIME BO (PPArMEHT IUIACTUHYATBIE DJIEMEHTHI;
©
©

Ha)kaTh KHOMKY Pacyer k03()pUUMEHTOB yIIPyroro OCHOBaAHUSI B MHCTPYMEHTAIbHON
naneny Ha3HaueHue,
€ClIi MpOorpaMMa ONpPENENINUT, YTO CPelr Pe3yJIbTaTOB pacyera ecTh 3HaueHus Rz, To
BBICTABIICTCS 3aMPOC 00 MCIIOH30BAHUH ITUX 3HAYCHU B KAUeCTBE JABJICHUS HA TPYHT
(puc. 20);

L B Ccilydae MOJIOKHMTEIRHOIO OTBETA HA 3aIPOC MOSBISETCS AUAJIOTOBOE OKHO BbIGOp
3arpy:keHusi (puc. 21), B BBIMAJAIONIEM CHUCKE KOTOPOTO CIEAyeT BBHIOpaTh HOMEpP
3arpy>keHus Wi KOMOMHAIMK 3arpy>KeHuil onpeaenstomeil Rz;
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% B uadopmarmoHHOM OKHE (puc. 22) OTBETHTH YTBEPAMTEIBHO HA 3apPOC O 3arpysKe
CYILIECTBYIOIIEH TUIOMIAIKU, TIocie 4ero B ctaHaapTHOM okHe Open (OTKPBITH) Cpenibl
Windows BeIOpath (aiin ¢ pacmmperrem CRS, ¢ nHpOpMaImei o miomake.
[Tocme BbIMOMHEHUS TMOCIEAHEro JAeiicTBus  3arpyxkaercs mnporpamma KPOCC ¢
MOJArOTOBJIICHHOM paHee MJIOMIAAKOM.

x

@ MCnonE30EaTE PESYNETATEl PACHETA PEAKUMA FPYHTA B KEHECTEE AABNEHMA HA TOYHT NO4 NAMTON divHAAMEHTS?

Puc. 20. OxkHO cooOLIEeHn

Hkammre HOMED ZarpyseHHA, PEakLMK 0T KOTOporo
EUIUT HENDALSOBATEER, OTEPRITE CYWECTEYHILYHY N0 ARy T
L 1 (SELPWEIGHT) | Mo
OTrEHa | Cnpaeka |
Puc. 21. /Tnanorosoe okHO Bb100p 3arpy:xeHus Puc. 22. OxHo cooOrmienuit

B HavanbHOM cocTOosSTHMM (PparMeHT pacdyeTHOM cxembl (PpyHIaMEHTHas IUIUTA), AJI1 KOTOPOTrO
oTpeneNaroTcss K03 PpUIMEeHTHI MoCcTeN , pa3MenaeTcsi B IEBOM HI)KHEM YTITy IDIOMIAIKH (pHc. 23),
a ero KOHTYp, OTMEUEHHBII KypcopoM B BHJIE€ TIEPECEUCHHSI CTPETIOK, MOXKET MepeMelaTbes BCIE
3a JIBWKEHHWEM MbImH. [locie mepeMemieHus KOHTypa B HYXKHOE IOJIOKEHHS CIIEIyeT HaXaTb
JIEBYI0 KHOTKY MBIIIH, B PE3yJIbTATE YEro MOJIOKEHHUE TUIUTHI OyAeT 3aUKCUPOBAHO B TabapuTax
romaaku (puc. 24).

CrnenyeT MOMHHTb, UTO ()parMEHT PacueTHOM CXEeMbI HE MOXKET pacroiiaratbcs BHE rabapuToB
TUTAIIAaIKA WM TIePECeKaTh JIMHUH, OTPAaHMYMBAIONINE 3TH TrabdapHUThl, KpOME TOTO, ()parMeHT He
MOXXET IepecekaTh KOHTYpHI Ipyrux (yHIaMEHTOB, paHee pa3MEUIeHHbIX Ha momanke. [Ipu
pasMeIleHNuH IUIMTBl B rafapuTax IUIOMIAJKKA  JOCTAaTOYHO  BBIACP)KUBATH  TOYHOCTh
MO3UIIMOHUPOBAHUS H3MEPSIEMYI0 HECKOJbKMMH METpPaMH, YTO TMPAKTUYECKH HE BIMSIET Ha
pe3ynbTaThl pacyera.

Ecnu cymectByronuii U pacuuThiBaeMblil (DyHAaMEHTHI HaXOASTCS JOCTATOYHO OJIHM3KO, TO
TOYHOCTH MO3UIIHOHUPOBAHUS JOJKHA OBITH BBIIIE.

[Ipu mepBOM pacdeTre NaBieHHE Ha TPYHT (Harpy3ka) M OTMETKAa TMOJAOIIBBI  3aJal0TCsA
MOJIb30BaTEIEM IO TpaBWJIaM, ONMHUCAaHHBIM B pykoBojacTtBe k mnporpamme KPOCC. Ilocne
MOJIy4eHUsl 3HaueHHs Rz Ha KaXIOM cledylolleM MIare UTepalud 3afaeTcs TOJIbKO OTMETKa
MIOJIOIIBHI (JIOTIOTHUTEINIbHAS Harpy3Ka MOXET 33JaBaThCsl, €CIH 3TO HEOOXOIUMO).
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Puc. 23. HauanpHOE monoxeHne Puc. 24. OxoHUYaTeIbHOE MOI0KEHIE
(yHIaMEHTHOM IITUTHI TIOCTIE €€ 3arpy3KHu B dyHIaMEHTHON TUTHTHI 1Ocie (puKcanmm
nporpammy KPOCC

B kauectBe CpaBHHTeHBHOﬁ OLCHKHU IMOJIYUYCHHOI'O Ha TCKYIICM HIare peuicHuA ¢ pCliICHUEM Ha
OpeAbIAYHICM IAre MOKHO PACCMATPUBATDL BEPTUKAJIBHBIC IICPECMCIICHHUS Y3JI0B IIJINTHI. Pemenue o
NpeKpalCHUK HUTCPAMOHHOIO IIpouecCa W HNPHUHATHU ITOJYUCHHBIX KOS(i)(i)I/IIII/ICHTOB IIOCTCIIN B
Ka4ueCTBC PACUYCTHBIX IIPUHUMACT IMOJIb30BATCJIb B 3aBUCUMOCTH OT XapaKTepa pemaeMoﬁ 3aJa4du.

Bbi6op pacyeTHbIX coYeTaHUn yCunumm (HoBble)

[Ipenpinymas peanu3amnus peXuMma BbIOOpa pPACUETHBIX COYETAHWW YCHIMH uMena psia
0COOCHHOCTEH, KOTOPhIE HAKIIABIBAIN OTPAHUYCHHUS HA JIOTHUECKHUE CBSI3U MEKIY 3arpyKCHHUSIMH,
T.e. Ha BO3MOXXHOCTb MOJEIUPOBAHMS OTHOIIEHUN OOBEAMHEHMS, B3aUMOMCKIIIOUEHUS U
COITyTCTBHUS MEKIy HUMHU. KpoMe Toro, kmaccudukaius 3arpyXKeHuid, IpUHATas B IporpaMmme, He
COBCEM COOTBETCTBOBasA Kiaccupukauu B HopMmax, B vactTHoctd CHull 2.01.07-85* «Harpy3ku u
BO3JECHUCTBUS».

VYuuteiBas, 4TO JUIsl PELICHHUs MHOTHX 3a/ad Npeablayllias peaau3alusi JAeT KOPPEKTHbIE
pe3yabTaThl, aBTOpaMH OBUIO pEIIEHO OCTaBUTh BHIOOp pexuma ¢opmupoBanuss PCY 3a
nonb3oBareneM. [IocKoapKy Apyroro Ha3BaHUs AJI1 OMMCBIBAEMON peann3aluy HAaUTH HE yAalIoCh,
OHa UICHTHU(DHUIUPYETCS KaK «HOBAs.

OCHOBHbIe NOJIOXXeHUs

Harpysku, neiicTByrolue Ha pacUMThIBAEMblii 00BEKT, 00BEAUHSIOTCS B 3arpy>KEHHUs, KOTOPbIE
MOTYT TPUHAIUIC)KATh B 3aBUCHMOCTH OT MPOJODKUTEILHOCTH JEHCTBUS HArPy30K K OJHOMY W3
cienyrommx  TunoB  (cornacHo  kiaccudukanmuu  CHull):  mocTosiHHBIE,  UTMTENBHBIC,
KpaTKOBpeMeHHbIe U ocobObie. B monyne dopmupoBanus PCY B oTnenbHBIN THI 3arpy>KeHUS IS
YI[O6CTBa OIMMUMCaHUA BBIACICHBI KPAaHOBLIC HArpyskKv, XOTsA B HOPMax OHHM OTHOCATCA K
KPaTKOBPEMEHHBIM.

st KOppeKTHOTO y4era KOd(PPHUIMEHTa HAAEKHOCTH IO HATPYy3Ke JUIsI KAKIOrO THIA
3arpy’KeHUi MPeyCMOTPEHBI COOTBETCTBYIOIINE HOPMaM CITUCKU BHJIOB HArpy3KH, HalpuMep UIs
MOCTOSIHHBIX HAarpy3ok (Bec KOHCTPYKLHUII M TPYyHTOB) HCIOJB3YIOTCS NaHHble TaOmuuel 1, s
JUTATENTEHBIX — Ta0muIl 2 ¥ 3 U T.1. B Tex cirydasx, korna Ko3GGuiueHT HaaexHOCTH 110 Harpy3Ke
HE OTpEeNSAETIC OJHO3HAYHO, €T0 JJOJKEH 3a/1aTh TOJIb30BaTENb.

[Tpu pemieHnn Borpoca MPUHAUICKHOCTH HATPY3KH OAHOTO THUIA KOHKPETHOMY 3arpy KEHHIO
CIICAYIOT YYHMTBHIBaTh, YTO 3arpy>XKeHHE XapakTepuszyeTcs KOI(PPHUIMEHTOM HaIEKHOCTH IO
Harpys3Ke, J0JIeH JUITEIIbHOCTH U OJTHOBPEMEHHOCTBIO JCHCTBUS BXOJSIINX B HETO HArPy30K. JTO
03HAYaeT, 4TO B pPaMKaX OJHOTO 3arpyXeHHs KOPPEKTHO OOBEOUHATh HATPY3KH Yy KOTOPBIX
COBIIAJAIOT MIEPBHIC JIBE XapaKTEPUCTHUKU M KOTOPHIE BCET/Ia ACUCTBYIOT OJTHOBPEMEHHO.

Hapsiny c 3arpyeHusiMH B BBHIOOpE PACUETHBIX COYETAHMH HArpy30K MOTYT Y4acTBOBAaTh U
KoMOMHaIK 3arpykeHuit. Kaxnmas cozmaHHas KOMOWHAIMsS aBTOMATHYECKH TOMANaeT B CIHUCOK
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3arpyxeHuil. OUYeBWIHO, YTO THII 3arpy>KeHHS M BUJA HArpy3KH s KOMOWHAIMM Ha3HadaeT
I0JIb30BATENb.

[IpegycmoTpeHa BO3BMOXHOCTh OOBSIBUTH 3arPyKEHUE «HEAKTUBHBIMY, T.€. HE YUACTBYIOIIUM B
BeiOope PCY. B wucxognom cocrossHuu tabmuir PCY BceM 3arpyXeHusM W KOMOWHAIUSAM
MPUCBANBAETCS TUII KHEAKTHUBHOE.

MoaroToBKa AaHHbIX
HuanoroBoe okHO PacueTHbIe coueTanus yCHJIni (prc.25) BKIIOYAET CIETYIONINE SIIEMEHTHI
YIIPaBICHUA:
e TaQJIMIly C XapaKTCPUCTHUKAMU 3arpy KCHHUI;
e rpynny kHomok Ilapamerpsl, 1 BbI30Ba JHAIOIOBBIX OKOH, B KOTOPBIX 3aJar0TCS
XapaKTePUCTUKU TPYIII HJIEMEHTOB;
e rpynny KHOmokK CBfI3M 3arpy:KeHMil, A1 BbI30Ba JMAJOIOBBIX OKOH, B KOTOPBIX
OIMUCBIBAIOTCA CBA3H MCXKAY 3aIPYKCHUSAMU,
e KHomKa Jle3akTMBHUPOBATH 3arpys;keHue, JUisi OJIOKUPOBKHU 3arpykeHusi (BpeMEHHOTO
UCKITIOYEHHS U3 CIHCKA 3arpy>KeHUN );
®  BBINAJAMOIINN CIIUCOK, JUTS 3a1aHus mara (yrjia) mpocMOoTpa HaNpsHKEHUH B TUIACTUHAX;
® KHOIIKMW YIIPaBJICHUSA OKHOM.

zl
Hraa Tun Bug 3Haranepe YyacTeYioT B rpynnosE: onepauuas Foag. Jlana =
SATPYHEHMA | SETPYHEHWA| Harpyski MEH. HEOEsH. AndTEn.
D&be&wﬂen Baa;ig:ucm Bamyrerrs
1 |L 7 (NocTosqHan MNoctosHt > |Bec Geto ¥ | C = C [ = 11 1.0
2 |L 2[Nanesnan ne Lnvrens ¥ |Moriren | [ i [ (] | 1.2 1.0
3 |L3[Cher) Kparkoer ¥ |MonHee ¢ ¥ | [ i [ (o | 1.4 03
4 |L 4 (Berep saone Kpatkosr > |Betposen ¥ | (o — I (o | 1.4 1}
5 |L5(Berep npotu Kpatroer ¥ |Betpostn ¥ | [ i I} (o | 1.4 1}
E |LE([Berep saomk Kpatkoer ¥ |Betposen ¥ | [ i I (o | 1.4 1}
7 |L 7 (Berep npou Kpatkosr ¥ |BeTposen ¥ | — J IC) (o | 1.4 1]
8 |CT(L1+L2F0 Heakrye > | hd — . — (o | i} 1.0
[ [ [ [ ] 1] 0

C 2 [[LT1F1+L2F0 HeakTue » -
R
JezakTHEHPOEATE
Sarpytenma IarpyKEHHe |

HE MOrYT EX00MTE B COMETIHME

-

683 3arPYKEHMI Wllar NpOCHOTRE HANPAKEHAR B MNACTHHAER |15 *| rpanycoe
MNaparetpe——————— CeAsM sarpyweril——————

QK. I Crpaeka |
Cisas; YHueukauma &
3NEMEHTOE |

Tpynne: | Kpate | EBsauroucrnioyerme | Brixon | HnaneHueF'CH|

OfeequHeHme ConyrcTeve

Puc. 25. lnanoroBoe okHO PacyeTHbIe coueTaHUSA yCUJIUIA
Tabnuna ¢ xapakKTepUCTUKAMU 3arpy>KeHUN BKIIIOYAET CIEAYIONUE Tpadbl:

e MHmsa 3arpy:keHusi — B 3TOH rpade yKa3plBaeTCs HOMEp 3arpyxeHus (HOMeEpy
npeamectTByeT uaeHTugukatop L — loading), 3a KOTOphIM cieayeT uMs 3arpy>KeHus, a
TaKke HoMep KoMOumHanuu (HoMmepy npenmiectByer uneHTuduxkarop C — combination),
3a KOTOPBIM clieqyeT popmMyira KOMOUHAIINH;

e Tun 3arpy:keHusi — CIHCOK NPETyCMOTPEHHBIX HOPMAaMH THIIOB 3arpy>KeHUN HWIIH
HEAaKTUBHOE 3arpykeHue (B TIOCICIHEM ClIy4ae 3arpy)XKeHHEe HE Yy4YacTBYeT B
dbopmupoBannu PCY);

e Bua narpy3ku — B rpade U3 CIHCKa BBHIOMpAETCS BUJ HArpy3KH, B COOTBETCTBHH C
YCTaHOBIICHHBIM B IPEIBITYIIEH rpade THIIoM;

e 3HaKONmepeMEHHOCTb — OTO CBOWCTBO HAarpy3Kd (4amie BCETro JUHAMHYECKOM)

Ha3HA4YaCTCA IyTCM aAKTUBU3ALlUNU MAapKeEpa B OJITHOUMEHHOM r‘pa(be Ta6J'II/II_ILI;

e ['pymmna rpad, 0ObeJUHEHHBIX MO/ OOIIMM HAMMEHOBAHHUEM Y4YACTBYIOT B I'PYNIIOBBIX
onepanusix:, BKJIIOYaeT rpadml:
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0 OObeamHeHusi — MapKepaMH, YCTAaHOBJICHHBIMH B 3TOW rpade, oTMedaroTcs
3arpy’>keHus 1 KOMOMHAIMM, KOTOpble B mpouecce (GopmupoBanus PCY moryt
BBICTYIIATh KakK:

a) COBMECTHO JECHCTBYIOIIHE;

0) He3aBHCHMBbIE, HO IpPHU OJAHOBPEMEHHOM JEHCTBHM, BBICTYMAIOLIUE KaK OJHA
Harpy3ka (1. 1.13 Cuull 2.01.07-85).

[Ipn 3TOM Hannuue Mapkepa B CTPOKE 3arpyE€HHs TOBOPUT TOJIBKO O TOM, UTO
3arpy’kKeHUe ydacTBYeT B omnepanuu oObenuHeHHs. KoHKpeTHble ,,TapTHEpHI”
YKa3bIBalOTCA B TaOMUIE JUAJOroBOro OkHa OJHOBPEMEHHO JAEWCTBYIOLIME
3arpy>keHusi (puc. 26). B aTom okHe paboTa MapKepoB CTPOUTHCS MO CXEMe JBYX
mienykoB. IlepBbiM miemukoM (,,ITUYKON) OTMEUAIOTCS 3arpyKeHHs, KOTOpbIE
OTHOCSITCS K BUAY @), @ BTOPBIM (KPECTHKOM) — K BUIY 0).

0 B3aumouckiIOYeHHA — MapKepsl ATOH rpadbl OTMEYAIOT 3arpy>KEHUs, KOTOPHIE HE
MOTYT BXOJUTh B OJHO COU€TaHHE. AHAJOTUYHO MpeAablaylied rpade akTHBHbIE
Mapkepbl 3TOM Tpadbl YKa3blBalOT TOJBKO Ha (PAaKT ydacTUsl 3arpyKeHHs B
onepalusax B3aMMOMCKIIIOUEHMS, a CaMO Ha3HAYeHHME TPYII TaKUX 3arpyKeHHiH
BBITNIOJIHSETCS B INAJIOTOBOM OKHE, TOKa3aHHOM Ha PUCYHKe 27.

0 ConyrcrBus — 3Ta rpada npeaHa3HadeHa JUlsl ONMCaHMs ONEepalil COmyTCTBUS,
T.€. TAaKOM CBSI3U MEXJYy 3arpy>K€HUSMHU, IPU KOTOPOU HEKOTOPBIE 3arpyEeHHs
(Ha30BeM MX BHJa ’S”) HE MOTYT IOINACTh B cOYETaHHE 0e3 OPyTuX 3arpykeHHi
(Buma “m”), nNOMEYeHBIX Kak comyTcTBylomue. Hanpumep, 3arpyxeHus,
BKJIIOYAIOIIME HArpy3Kd OT CEHCMHUYECKOro BO3AEUCTBHs, HE MOTYT HOINACTh B
coueTaHue 0e3 3arpyKeHHi, Harpy3Ku KOTOPBIX MCIIOJIb30BAIUCH IPU HA3HAYEHUU
Macc (COOCTBEHHBIH Bec, CTallMOHAapHOE 00opyAoBaHHE U T.N.). B To ke Bpewms,
3arpy’XeHUsl BHJIA “‘M” MOTYT CaMOCTOSITEIbHO BXOAWTH B coderanus. ['pada
pa3zfeneHa Ha JiBa CTOJIOIA, OTMEUYEHHBIX COOTBETCTBEHHO JKEJITBIM U 3€JIEHBIM
BeTaMHu. Mapkepbl ‘“JKenToro” cTojldua MCIONIb3YIOTCS Al OTMETKH 3arpy KeHUi
BHAa “s”, a ‘“‘3emeHOro” — BHAA “M”. AHAJOTHYHO MPEAbIAYIIUM rpadamM 3TOi
IpyNbl aKTUBHBIE MapKephbl yKa3blBalOT HAa y4YacTUE 3arpy>KEHUs B OIEpaLUsax
conmytcTBus. [Ipu 3TOM 3arpyeHue He MOXKeT ObIThb OJJHOBPEMEHHO OTMEUYEHO B
JKEJITOM U 3€JICHOM CTOJOIAaX, T.€. JOHDKHO UMETh OTPEeNIeHHBIN cTaryc (puc. 28).
OTHOIIEHUsT COMYTCTBMsI 3aJaloTcsi B JauanoroboM okHe ComyTcTByOIue
3arpyxeHus. B cTpokax 3amMchIBaroTCs 3arpy>keHus Buaa s’ (OHM IIOMEYEHBI

JKENTHIM IIBETOM), B CTOJIOIAX — 3arpyXeHus Tuma “m” (MOMEYEHBI 3eJICHBIM
uBeToM). B ciywae, ecnm 3arpykeHue B HEKOTOPBIX OIEPALUSX COMYTCTBHS
JIOJDKHO OTHOCHUTBCS K THUIy “‘S”, a B JAPYrHX — K TUOY “m”, €ro cleayer
poayOIupoBaTh (cnenas OCHOBHOE 3arpyxeHue u ayOIb

B3aUMOUCKITIOYAIOIIINMH ).
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| |
3arpyseHve 3‘4|5‘5|?‘8‘9‘1D‘11‘12|13|14|15‘1E = 5|E‘?"8|9‘10‘11|12|13‘14|15|1E‘18‘15¢|
3 [L3load v MmO ¥ e O 0 00 O O | (| (| (o | | ] | [ | | ]| [ |
4 L4 [load_vili HEEEEE 5 = |55 65 T (| (o (o (o | (| (o] | (o] | (]| (] ]| [ ]| |
5 |L5[load vi®im SEESE & 5§55 55 oo | [ | (e [ | (| (| (| | | [ [ | (| (B
E |LE[load vi®mls SESE & & & 555 G (o | o | (o | (o (oo (o] | ] | [ | (| (] ] ] | o |
7 |L7[load vel ShEicd el o) o0 (e e e A (o | [ | (| (| [ | (| (| | | (| B
g|L8(load ve R EEE HE 5 E S S I (] | [ | [ | ] | ] oL [ | o | | | [ | (| [
gL (load veEEOEHFES = & 5 &5 @5 A (o | (o | (]| ] | | | [ (| (| | [ | [ |
10 [L10(Load EESS =SS O & O 055 e (] | [ | [ | (| [ | (| [ O | [ | [ | (| B
11 |L 11 (Load » #0010 Sl n) EREREEIE | T (o | (o | (o] | (o | o | | [ | | o Ll i | [ | (] |
= o « | o
|_|E|:IbIM L EMYEOM OTHMEYIHTCA COEMECTHOD .EI.EHCTBHHJLIJME
Farpy#eHan. Bropeir - 3arpykeHUs, KOTOpEIE SEAAKTCH
HESSEMCHMEIMIM, HD NPH QdHOEPERMEHHDM LEACTEMH CHMTAKITCA
onHOM BpereHHoli Harpysko [n1.13 CHul 2.01.07-85)
OTtena | Cnpaska | Drhaena | Crpaeka |
Puc. 26. JluamoroBoe 0KHO Puc. 27. JlnamoroBoe 0KHO
OI[HOBpeMeHHO I[eﬁCTBy]OIHI/Ie 3arpyKeHus BSaI/IMOI/ICKHIO'lalOIIII/Ie 3arpyK€HUs

0 KodpduuueHT HAIEKHOCTH N0 HATPY3Ke — 3HA4YCHHE 3TOro Koddduimenta (yr)

aBTOMATHUYECKH BBICTABISIETCS B COOTBETCTBYIOIIEH rpade B 3aBUCUMOCTU OT TUIA
3arpykeHusi U BHJIAa Harpy3KH U MpPH HEOOXOAMMOCTH MOXKET OBbITh HU3MEHEHO
1oJIb30BareeM. B Tex ciywasx, Korja 3To 3Ha4€HUE OJHO3HAYHO HE ONPEIENICHO
HOpMaMH, B rpade BBICTABISETCS 3HAK BOMPOCA, KOTOPHIH HEOOXOIUMO 3aMEHUTD
Ha KOHKpeTHoe uncio. Koappumuent ucrnonb3yercs UIst mepexoa OT pacueTHBIX K
HOPMAaTUBHBIM 3HAYEHHUSIM HArpy3oK IpH pacyeTe 3JIEMEHTOB >KeJIe300€TOHHBIX
KOHCTPYKLIIMH 10 BTOPOMY IMpENEIbHOMY COCTOsIHMIO. (OueBHJIHO, 4YTO B
3arpyKeHUM MpH 3alaHui PACUYETHBIX HArpy30K JOJDKEH OBLT HCIOIb30BAThCS
KO3 QHUIKEHT ¢ TeM ke 3HaueHrneM. KpoMe Toro, B 0JTHOM 3arpy>KeHUH HE JTOJHKHO
OBITh HArpy30K, HMMEIONIMX pa3Hble 3Ha4YeHUS Kod(duimeHnTta, Hampumep, BecC
JJIEMEHTOB JKeJIe300eTOHHBIX KOHCTpykuuid (yf = 1,1) He MoXeT momactb B OJHO
3arpy>kKeHHe ¢ BECOM BBIPABHMBAIOIIUX CJIOEB nepekphITuil (yf= 1,3).

0 [oas namrTesibHOCTH — B 3TOH rpade 3amaerca KodhUIUEHT ATUTENFHON YacTH

IUIE  BPEMEHHBIX W KPAaTKOBPEMEHHBIX HArpy3o0K. 3HadyeHue Kod(pQUIMeHTa
BBICTABJISICTCA AaBTOMATHYECKHM B 3aBUCUMOCTH OT THIIA 3arpyKeHUs U BHUJIA
Harpy3KH 1 MOXET OBITh H3MEHEHO IOJIb30BATEIIEM.

O /JonoJHHMTEIbHbIe KOIPPUUMEHTHI HAJEKHOCTH II0 HArpy3Ke — BCIEI 3a

rpadoii co 3HaueHUEM KO3(PPUITMCHTA [UTUTEITHLHOW YaCTH PacoiioKeHbl 14 rpad, B
KOTOPBIX 3aJa0TCSl JTOMOJHUTENbHbIE 3HaUCHUS KOIPPHUIMEHTOB HAJAECKHOCTU MO
Harpy3ke. Ecin Bocmosib3oBaThecsl 3TUMHU TpadaMu, TO MpPU YCIOBUM paBEHCTBA
kodduiMeHTa UIMTENbHOW 4YacTH, B paMKaxX OJIHOTO 3arpyKeHHs MOKHO
OOBEIUHSTH TPYIIIBI 3JIEMEHTOB ¢ pa3HbIMU 3HaueHusMu Yf . Jloctyn k rpadam
OCYILECTBIISIETCA Yepe3 FOPU3OHTAIBHBIE MOJOCH MPOKPYTKU. CCBUIKM Ha CHUCKU
AJIEMEHTOB (TPYIIbI) U Tpadbl cO 3HAYCHUSIMHU KOA((OUIIMEHTOB, COOTBETCTBYIONIHUEC
Kax10# rpymnne, 3anatorcs B auagoroBoM okHe I'pymnbl PCY (puc. 29). B stom
)K€ OKHE PACIOJIOKEH CHMCOK KaTEropuil CEMCMHYECKOIO BO3JEHCTBUS, KOTOPBIN
WCIIONB3YETCSl MpU pacdere OOBEKTOB aTOMHOM HHEPreTHKU (B STOM Ciydae
YCTUHABIIMBAETCS COOTBETCTBHE MEXJAYy KOHKPETHOM TIpyNIOi 3JIEMEHTOB,
3HaueHUEM KOd(PUIMEHTa HaAeKHOCTH 1O HArpy3keu U  Kareropueit
CEICMHUYECKOro BO3JEHCTBHUS).

Onepanuy 3aJaHusl CIMCKOB AJIEMEHTOB W Ha3HA4YeHUs Tpynn YHU(UKALUU aHAJTIOTUYHBI
npenplaymen peannzanuu pexxuma gopmuponanus PCY u onucanbl B COOTBETCTBYIOIINX pa3jienax
PYKOBOJCTBA MOJIb30BATES.
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Wria zarpysequs Tun 3arpyseHua Bun S3Hakonepe YyacTBYnT & FpYnnoBs: onepayss Koagp = | Sarpukene | 1 | 2 "
HarpyskH MEH, Hane#H (l
| OmearHen | Baaumouck. [ L B [Cefichira no ¥ o |
ConyrcTeua —
G I 7 L 7 [Cefficruca no Y] e |
1_|L 1 [NocTosnnan Harpyska) MocTosHee k> |Bec Geto > | r o i (i = 1.1 3 L & [CeficmMuka no 2 |
2 |L 2 [Bperennad Harpyska) | JovrensHeie b | Monken ¥ | (. ™ | | I 1.2 9 L 9 [Ceficmura noa 45] w
3 |L3[CHer) Kparkoepeter ¥ | Moansie v | — — | | = 1.4
4 |L 4 [Borep onono ooui)  Kparwoopemer x| Berposon v | L H I = | 14
A |L 5 [Berep soone ok Y] Kparroepemet x | Berpose: » | (. — = | = 1.4
B |L G [Ceicrmra noX) Ocofian Harpy. x| Cedcrm > | ¥ ™ =] I = 1.0
7 |L 7 [Ceficmurano Y) Dcotian Harpy ¥ | Ceficmi ¥ | %] — =] I | 1.0
& |L 8 [Ceitchurano ) Dcoan Harpy: | Cedioru ¥ | [ — =] I = 1.0
L 9 [Ceficrura no 451 Ocotian varpy: = | Ceficr = ] r ] I ] 1.0 bd
4 3
[esakTHBMpOBaTE
Jarpyxeridn SarpyKEHHE | L
-
HE MOrYT BX0QMTE B COMETAHWE Al (v
(s SarpyKeHIi WWlar npocMoTpa HaMPAXEHWA B NAacTHHax |15 ¥ | rpaaycos
Napamerpes————— |~ CeAsusarpykenuii————————— Sarpykennn HE MOrYT BXOAWTE B COMETAHME
Crusoor, P oK Crpasia |
2 AEMENTOR YHudukauua DffenuHeHuE i ConyrcTeve i BErpUKEHMI
Tpynne | KpaHe! | B 3ammomck niseHHE | Bbixan YnaneHue F’CHl OTHena | Crpaexa |
a) 6)

Puc. 28. [lnanoroBoe okHO PacueTHble coueTaHusi yCHJINH () U COOTBETCTBYIOIIEE €My OKHO
ConyrcTBylommue 3arpy:xenus (6)

Y4eT nynbcauMoOHHOWN COCTaBIIAIOLWEN BETPOBOU Harpy3Kku

B «noBoit» Bepcuu monyins ¢opmupoBanus PCY OTCyTCTByeT TakoW THI 3arpy’kKeHus, Kak
«CTaTMYECKOE BETPOBOE 3arpy’KEHUE MPU HAIMYUU IYyJIbCALIMU BETPa». 3arpyKEHUs 3TOTO TUIIA HE
yaactBoBaH B popmupoBanuu PCY, T.K. cTaTHUecKasi COCTABIIAIONIAS YUUTHIBAIACH COBMECTHO C
MyJIbCalMOHHOW. B ommceiBaeMoOil peanu3anuu BOIMPOC BKIIOYEHUSI WM HCKIoueHus u3z PCY
CTaTHUYECKOM Y MyJIbCALIMOHHOW COCTABJISIONIMX PEIIACTCS aBTOMAaTUYECKH.

KpaHoBble Harpysku

VuuThiBass 0COOEHHOCTH 3aJlaHMsl KPAHOBBIX HAarpy3oK, OHH BBIAEIEHBI B CaMOCTOSITEIbHBIN
TUN 3arpy>KeHUH M UM COOTBETCTBYET «COOCTBEHHBIH» CHHCOK BHUIOB HArpy3KH, KOTOPBIH
BKJIOYAET:

IToHM>KeHHBIE BEPTHKAIbHBIE HATPY3KU OT MOCTOBBIX U IIOJIBECHBIX KPaHOB;
ITostHBIE BEpTHKATIBHBIE HATPY3KHU OT MOCTOBBIX U IIOJIBECHBIX KPaHOB;
TopMmoskeHue BAO0Ib KPAHOBOTO ITyTH;

TopMokeHne «CIeBay Ipy3 «CIEeBay;

TopMoskeHUe «CIeBay rpy3 «CIpaBay;

TopmoxkeHue Tpy3 «cupaBay;

TopMoskeHue «cIrpaBay Ipy3 «ClIeBay;

CeiicMuueckas Harpyska oT KpaHa.

BaxHoit nnpopmanueit siBiseTcsl ykazaHue Ha HOMEp KpaHa, K KOTOPOMY OTHOCHTCS TOT WJIH
MHOW B Harpysku. lIpu 5ToM cnenyer pa3nuyaTts ABa NPUHIUIINAIBHO BAKHBIX CIIydast:

a) Ha KOHCTPYKIMH JCHCTBUTENHFHO PadOTAIOT pa3Hble KpaHbl (peaabHO pa3IMyHbIe KPAHBI);

0) uMeErTCS pa3iauyHble MO3MIMU DPACIOJOKEHHWs KpaHa WIM €ro KpaHOBOM TEJIeKKU
(BUpPTyaJIbHO pa3INYHbIE KPaHbI).

B mepBoM ciywae pasHbIE KpaHbl MOTYT AEWCTBOBaTh OJHOBPEMEHHO, XOTS MOTYT HMETh
MECTO OTpaHMYEHUs Ha MX B3aUMHOE IIOJIOXKEHHE, KOTOPBIE OIPEAEIAIOTCS 3aJaBa€MbIMU
YCIIOBUSIMH B3aHMOMCKIIIOUYEHHS, BO BTOPOM ClIydae BCE BAPUAHTBl HArpy30K OT BHUPTYaJIbHO
Pa3HBIX KPaHOB SIBJISIOTCS B3aWMOUCKIIIOYAIOLIMMHU, YTO JOJKHO OBITH SIBHO yka3aHo. [Ipu 3ToMm B
YCIOBHAX B3aMMOMCKIIIOYEHHUSI JOCTAaTOYHO yKas3aThb JIIOOYIO Iapy BHUJIOB Harpys3kH, Bce Jpyrue
OKa)KyTCSl B3aUMOMCKIIIOYAIOIIUMH aBTOMaTHYECKHU.

Hmest nHpopManmio 0 BUJAX KPAaHOBOM HArpy3KH, a TaKKe 3Has HOMEp KpaHa K KOTOPOMY
OTHOCUTCSI Ta WM HHasg Harpyska, I[porpaMma MOXET YYeCTb CIEIYIOIIHE JIOTMYECKUe
0COOEHHOCTH B3aUMOIEUCTBUA:
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BCE BEPTHUKAIIbHBIC HArpy3KH, OTHOCSIIHMECS K OJHOMY M TOMY JK€ KpaHy, SBISIFOTCS
B3aMMOUCKITIOYAIONTUMH (OHH OTHOCATCS K pa3HbIM IO3HMIUSIM MOCTa KpaHa W KPaHOBOM
TEJICHKKH );

BBITIONTHSIOTCS.  OTPAaHUYCHHUS TI0 KOJUYECTBY OJHOBPEMEHHO YYHTHIBAEMBIX KpPaHOB U IO
koa(purmenty ux couerannii mo m.4.14 CHull 2.01.07-85%;

TOpPH30HTANIbHAS KPaHOBAsI HArPy3Ka HE MOXET BO3HUKHYTh 0€3 BEPTUKAIBHOTO JIaBJICHUS;
TOPMO3HBIC HATPY3KH PA3HOTO THIIA SBJISIFOTCS B3aUMOMCKITIOYAIOIIUMH;

ceificMuYecKasi Harpy3ka OT KpaHa He MOXKET JICHCTBOBAaTh COBMECTHO C TOPMO3HBIMH CHJIAMU;
MpHU TIOJICUETE YHUCIIa OJHOBPEMEHHO NEHCTBYIOIIMX BPEMEHHBIX HArPy30K BCE KOMITOHEHTHI
KpaHOBOW HArpy3KH OJHOTO M TOTO € KpaHa 3aCUMUTHIBAIOTCS KaK OJHA BPEMCHHAS HArpy3Ka
(cm. m. 1.13 CHull 2.01.07-85%).

JlonomauTepHAs WHPOpMaIus, HeoOxoaumas Ui popmupoBanus PCY ¢ ydeToM KpaHOBBIX

Harpy3ok, 3ajgaerca B auaigoroBoM okHe KpanoBble Harpyskm (puc. 30). 3xech mpu 3agaHuu
nH(pOpMalMd O TOPMO3HBIX Harpy3kax HEOOXOJMMO CIEAUTh 3a IMPaBUIBHOCTHIO CCBUJIOK Ha
BUpPTYyaJIbHbIE HOMEpA KPaHOB, YTOObI 00ECIICUNTh NMPaBUIIbHOE 3aJaHNE TIOJI0XKEHUS TPYy3a.

x x
Horep Chucok 3 neMeHToR [ pynne! 3 nereHTos BarDUKEHHE Horep Bua, Pesiiim 1=l
CrMcKa T = Py KPaHa | HarpyskW | patiorel

117 252265 495505 N Bon croma 1 |3arpyserme 9 (kpaH el 1 Moane » 3K hd

HoBbii crvcok, | F7E-FAT 1021-1032 2 | 3arpyserve 10 [kpan 111 L S hd
1214-122513381349 Banku BHYTPEHHErD K.OI 3 [3arpysenwe 11 Toproszil Toprac: x 3K hd

Hégl ;Eg ]131031 3123 ﬂ 4 |3arpyserue 12 Topmoz il Toptac: > | 3K hd

CoxpaHm—EI Unams | 2049:2058 1 98:2203 ;I 5 |3arpysenrie 13 (kpaH 2m 2 MonHe > 46 hd
6 | 3arpyserve 14 (kpaH 2m 2 Moru > | 45 hd

7 |3arpysenme 15 [Topmos 2 Toprac: x 4K hd

Horepa nosuumil ¢ KoapduumsHT kW PCH 2 |3arpyserue 16 [Toproz 2 Toptac:_x |45 hd

9 |3arpyserme 17 [kpan cn] 1 Topraa: * | 3K -

1 2 3 4 |5 g 7 g |9 10 |11 [12 [12 | 14 [15 10 | Jarpyswerve 18 [kpan cn) i Toprag; * || 3K, -

I_I_IVI'I_I_I_I_I_I'I_I_I_I_I_‘

n il 1 4
s I ey - =
CEHCMMEI
_Dﬁ DOtrena LCrpaeka
—l 4' OTreHa I Crnpaeka
Puc. 29. JluanoroBoe 0kHO Puc. 30. luanoroBoe 0KHO
I'pynner PCY KpaHnoBble Harpysku

NMonbop apmaTypbl B arieMeHTax Xerne3o0eTOHHbIX
KOHCTPYKLUN

B BeruncnurensHom komiuiekce SCAD Bepcum 11.1 peanuzoBan moabop apMaTypsl B

3JIEMEHTaX KeJ1e300€TOHHBIX KOHCTPYKIMH B cOOTBeTCTBUU ¢ pekomeHaauusmMu CHull 52-01-2003
u CBopna npaBun 52-101-2003.

Hactpoiika mnporpammbel Ha paboTy ¢ HEOOXOAMMBIMH HOPMATHBHBIMH JIOKyMEHTaMU

BBINIOJIHACTCA B AHMAJIOTOBOM OKHE HapaMeprl HﬂCTpOﬁKI/I (pI/IC ), KOTOPOC BBI3bIBACTCS U3

pasznena meHio Ilapamerpbl auamoroBoro okHa ApMupoBaHue. BbriOop HOpM OcCyIecTBISETCS

aKTHUBU3ALMEH COOTBCTCTBYIOILICTO MapKepa.
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= JInst  COBMECTMMOCTH € TIPEIBIAYIIAMHE

— Hopmbl NpoekTMpoEaHKA

Cal T P p— BEPCUSMH  BBIYHUCIMTENBHOTO  KOMIUIEKCA B
IporpaMme COXPaHEHBI THUIIBI MoyJen

apMUpPOBaHMsI, IPUHATHIE B paHHUX Bepcusax. K Hum

OTHOCSTCS CTEP)KHU «2D» (y4UTHIBAIOTCS CUIIOBBIE

= CHuM 2.03.01-84% [ y4eTomM WSMEHEHMEH 1NA TEPPUTORMW K parHe!

[BEEE © CHuM 521101-2002 (Paccws)

~ Koacuuvierrel yiera ceficrtieckara sasaeieraun | (DPAKTOPBI,  IEHCTBYIOIIME B  OAHOM  CHIJIOBOM
[ e IJIOCKOCTH),  cTepkHU  «3D»  (yuuThIBaroTcs
CWJIOBBIE (DaKTOPBI, ACHCTBYIONINE B JBYX CHIIOBBIX

[ o | Orveers | Crpaska mockocTsax), O6oJiouka (mura), bajaka-cTeHnka.

Jns  Bcex  THUNOB  MOJyJed  apMHUpOBaHUE
MIpeIyCMOTPEH MOAOOp apMmaTypbl MO MEPBOMY U
BTOPOMY IPEEIIHBIM COCTOSHUSIM.

Puc. JluamoroBoe OKHO
IIapameTpbl HACTPOIIKHU

[TonroroBKa MCXOAHBIX JNAaHHBIX M aHANU3 PE3yJbTATOB pacdeTe BBIMOIHSAIOTCA MO TEM JKe
MIpaBHUJIaM, YTO U B TIPEABIIYIINX BEPCHSIX.

ITpu BBIOOpe B KauecTBe HOopMaTHBHOro JnokyMeHTa CHull 52-01-2003 xapakTepucTHKH
MaTepuasioB (0€TOH, apMaTypa) UX XapaKTEPUCTHKU U COPTAMEHT COOTBETCTBYIOT IPHUBEIICHHBIM B
CHulI.

B npouecce noabopa apmatypsl ucnosnb3oBanbl nonoxxkenus CHull u CII, oTHOcsmmecs k
HEIMHEWHON JegopMaIliOHHOM Mojenu paboThl jkene300eToHHa. VckirodueHue cocTaBisieT
MPOBEPKA CEUCHUH CTEpKHEN «2Dy 1Mo MPOYHOCTH, KOTOPAsi BBITIOJIHAETCS 10 YIIPOIEHHON MOIETH
(m.m. 6.2.5-6.2.17, 6.2.19 — 6.2.20).

Kpome pexomennauuit CHull u CII npu ananuse nonepeyHoro apMHUpOBaHUS MCIOIb30BaHbI
Matepuansl, npuBegeHnbie B [locobun x CIT 52-101-2003 (m.m. 3.29-3.35, 3.50 («2D»), 3.52, 3.71,
4.28.

B mpouiecce monbopa apMaTyphl BBIIOJIHSAIOTCS CIAEAYIOIIUE OCHOBHBIC MPOBEPKU CEUCHHI (B
ckoOkax ykazan myHKT CII 52-101-2003);

0 Jlebopmanus 6eToHa B HOpMAJIBHOM ceueHuu (1. 6.2.25 );
Jedopmarius apmaTypbl B HOpMaJIBHOM cedeHud (1. 6.2.25);
Hedopmarus pacTsHyTOro 6€ToHa B HOpMalibHOM cedeHuH (1. 6.2.30);
[TpoyHOCTH HAKIOHHOW OETOHHOM MONOCH 10 Q, (11.6.2.33);
[TpoyHOCTH HAKIIOHHOM O0ETOHHOM MOa0CH! 10 Qy (11.6.2.33);
[IpoYHOCTH HAKJIOHHOTO CEYEeHMs 0 nonepednoi cuie Q, (1.6.2.34);
[TpoYHOCTH HAKIIOHHOTO Ce4YeHUs 1o nonepeuHon cuie Qy (1.6.2.34);
[Ipo4HOCTH HAKIIOHHOTO CEYEeHHS IO MOMEHTY M, (11.6.2.35);
[TpoYHOCTH HAKIIOHHOTO CEYEHUs M0 MOMeHTY My (11.6.2.35);
[TpouHocTh Ha KpyueHHe 1o 6eToHy (11.6.2.37);

[IpounocTs Ha KpydeHue 1o apmartype (1m.6.2.38);

[Tpo4HOCTH TIPY COBMECTHOM JieiicTBUM U3ruba u kpyuyenus (1.6.2.40);
[TpodHOCTH IPY COBMECTHOM JICHCTBHH MOMEPEYHON CHUITBI B KpyueHus (11.6.2.40);
HenpopomkurenbHas IUPUHA PaCKpbITUS TpeluH (11.7.2.3);

0 IIponmomkurenbHas MUPUHA PACKPBITUS TpemyH (11.7.2.3);

[TonGop apmatypsl B 3JIeMEHTaX 000JIOUKH, TUTUTHI U OAJIKU-CTEHKH BBITIOJIHSIETCS aHAJIOTUYHO
MIPEIbIAYIINM BEPCHUSIM.

OO0O0O0O0O00O0OO0O0O0O0O0OO0OO0ODO

PacueT Ha AMHaMu4yeckKkune Bo3oeuUCTBUA U aHaANU3
YCTOMYNBOCTU NOCSIe HEJIMHEMHOrO pacyeTa

[Tpy HenMHENHHOM aHanM3e OTCYTCTBYET BO3MOXKHOCTH OINPENENIUTh COOCTBEHHbIE YAaCTOTHI U
COOTBETCTBYIOIIME UM (DOpPMBI COOCTBEHHBIX KOJIEOAHUI WM KE OINPENETUTb KPUTHUYECKYIO B
DiIepoBOM CMBICIIE HHTEHCUBHOCTb Harpy3KH, MOCKOJIBKY TaKHe Pe3ybTaThl MOTYT OBITh CBSI3aHBI
TOJBKO C pEIICHHEM JHMHEHHBIX 3amad. OJHAaKO MOXHO CIJIerKa BHJIOM3MEHHUTH INpOOJIeMy H
OTBICKMBATh pEIIEHUE 33Jaydl JIMHEApU30BaHHON B OKPECTHOCTH Kakoro MO0 HETMHEHHOIro
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pemieHuss (HampuUMep, HCCIEIOBaTh Manble KOJICOAaHHS OKOJO CMEIIEHHOTO ITOJIOXKEHUS
paBHOBECHS).

Jluneapu3oBaHHas 3ajgada OOJAMaeT MATPUIEH >KECTKOCTH, KOTOpas paBHA MTHOBEHHOM
MaTpulle JKECTKOCTH HEIMHEHHONW CHCTEeMBl. 3aMEeTHM, YTO KOPPEKTHOCTb JIMHEapH3alHuu
nmporpaMma He MpoBepseT. DTO 03HAYaeT, HApUMEp, YTO MPH PEUICHUH ITWHAMHYECKOW 3aJaqH.
MOJIb30BATENb CaM JIOJDKEH PEIINTh, OyIyT JIM AWHAMUYECKHE BO3MYILEHHS HACTOJNBKO MallbIMHU,
YTO OCTaBAT CUCTEMY B OKPECTHOCTH HAWJIEHHOTO HEJIWHEHHOTO PEIeHHs M NP MaKCUMaIbHOM
JMHAMHYECKOM OTKJIOHEHHH OT CTATUYECKOTO TIIOJIOKCHUS PABHOBECHS MAaTpUIA IKECTKOCTH
M3MEHSETCS HE3HAUNTEIBHO.

Ecnu e pemaercs 3amada yCTOHYMBOCTH, TO JTO 3HAYMT, 4YTO (DUKCHPYIOTCS BCe
COOTHOILICHUSI MEXIy TPOJOJIHBIMU CHJIAMH, HAaWJCHHBICE B HEIMHEHHOM pEIICHUH W B TaKOU
MPOTIOPIIMH OHH YBEIIMYUBAIOTCS JI0 TEX MOp, TIOKA HE TMPOU30HAeT OM(ypKaIHs, YTO U ONPEICITUT
Kod(QQUIMEHT 3amaca yCTOMYMBOCTH. Takas cxeMa NOBEJCHHS BHYTPEHHHX CHJI XapaKTepHa
JaJIeKo He JUIs BCEX CIIydaeB, JUIS MHOTHX M3 HETMHEHHBIX CHCTEM HEOOXOIUMO CUHTATHCS C TEM,
YTO COOTHOIIEHHS MEXIy BHYTPECHHUMH CHJIAMH B CHCTEME MEHSIOTCS C POCTOM HHTEHCHBHOCTH
HarpyxeHus. [loaTomy u 31ech nenecooOpa3Ha MPOBEPKa IyTEM PELICHUS] HETMHEHHOHN 3a7a4yu /10
YPOBHSI KpUTHUECKOW MHTEHCUBHOCTH HAarpy3KH M COTOCTABIICHUE KaPTUHBI IPOIOJIBHBIX CHIL.

X Jlnsg yKa3aHHBIX CIyd4aeB B HEJIUHEHHOM
o !
beevinstiors (I MR IPOIECCOPE  NPELYCMOTPEHA  BO3MOMKHOCTD
O orere SoOMWIE PACSET [ ~ BBITIOJHUTH I10CJIE HEIMHEWHOTO CTATHYECKOTO
[~ Mocne HENMHERHOMD PASYETA BRINDAHWTE SHAMMS YCTONMHEOCTH pacqua I[I/IHaMI/IIIeCKI/Iﬁ pacqu JJIA KaKOIro-
K03 pPUUMEHTEI SErPYHEHKA NO Warar
_ 00 JWHAMHYECKOTO 3arpyXXeHHs W/WIH
H K K C — o
s | Fenodmue | Konecteo | Comanene IPOBECTU AaHAJIU3 YCTOWYMBOCTH PABHOBECHS
=t —E i = MOJIyYEHHOTO HEJTMHEHHOTO penieHus. 3agaHue
E o 10 i

e - u dbopMupyeTcsi B OKHE YHNpaBJieHHe IAroBbIM
e = T npoueccom (puc. 32) myTeM aKTHUBH3ALUU

Koecreonepausi [ COOTBETCTBYIOLIEr0 MapKepa.
Meraq——— | HoBwiit crvcok | 3anucars | Eciu pE€Yb nacT (0] JUHAMHUYCCKOM
E% . T | pacuere, TO JOTONHUTENBHO CIENyeT BHIOPATH
e - B BBINANAIOIIEM  CIUCKE  HOMEP  TOrO
Bowon | Crpaeca | JUHAMHYECKOTO 3arpykeHusi, Kotopoe Oyner

JIEACTBOBAaTh HAa CUCTEMY, HaXOASAUIYHOCS IOJ
JNEUCTBUEM TEX CTAaTUYECKUX HArpy3oK, Jis
KOTOPBIX BBINIOJIHEH HEJTMHEWHBINA pacuer.

Puc. 32. JlnamoroBoe oKHO
YnpasJ/ieHue HIaroBbIM MPoIeccoM

AHanus3 yctouunBoCTU NpU COBMECTHOM AEeNCTBUMU

3arpy>xeHuu

Knaccudeckas Teopust yCTOMYMBOCTH pPaBHOBECHs, H3jlaraeMas B OOJBIIMHCTBE KypCOB
CTPOUTENILHOM MEXaHUKM M OOBIYHO HCIIOJIb3yeMasi MPH pacyeTe CTPOUTENIBHBIX KOHCTPYKIIHM,
npeanonaraer (K COXXaJeHHIO, Yallle BCEro MOJIYAIUBO), YTO BCE BHYTPEHHHME CHJIbI BO3PACTAIOT
IIPONOPLMOHAIBHO OJHOMY IIapaMeTpy, a COOTHOUIEHME MEXKAY HUMHU IpPH 3TOM OCTaeTcs
HEU3MEHHBIM.

Ho naxe 1t IMHEHHBIX CUCTEM MOIY4YE€HHBINH KJIACCUYECKUM CIIOCOOOM KO3 UIMEHT 3araca
YCTOMYMUBOCTH MOXET HE MMETh YETKOTO (PM3NIECKOTO CMBbICia. JleWCTBUTEIHHO, IPEACTaBUM cebe
KOHCTPYKLIMIO C DJJIEMEHTaMH, CHJIBHO C)KaTbIMM 3a CY€T IIOCTOSHHOM Harpy3ku Gy OT
COOCTBEHHOI0 BECa, U B IONOJHEHNE HArpyKEHHBIMU BPEMEHHOI Harpy3koi Py (puc. 33).
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Puc. 33. HenponopunoHanbHbIid pOCT HArPYy30K

Koadduuument 3amaca k' = 1,25 ams cymMmapHO Harpy3Kd COOTBETCTBYET SIBHO HEpEalbHOMY
pocty cobcTtBeHHOTo Beca Ha 25%. Ecnu e BBIACTUTH BO3MOXHBIH POCT COOCTBEHHOTO Beca,
Hanpumep, Ha 10% (1o ecTb monoxuth k, = 1,1), To I DOCTUKEHUS] KPUTUUECKOTO COCTOSHUS
BpEMEHHasl Harpy3ka JOJDKHA BBIPAaCTM HaMHOro Oosbmie. EcTecTBEHHO, 4YTO HpU TakoM
paccyxaeHuu, rpaduyeckas WIUTIOCTpAlUsl KOTOPOro INpeicTaBieHa Ha pwuc. 1.14, moBOnbHO
CKpPOMHBII K03 duuueHT 3anaca 1,25 npeacraer coceM B aApyrom ceete (k, > 1,25). Pesynbrar,
pasymeetcsi, OyJIeT CHJIBHO 3aBHCETh OT BHJA T'PaHMLBI 00JACTH YCTOHYMBOCTU U IPH JIPYroi ee
KoH(purypanuu Bce k0d3((GUIMEHTHI 3amaca MOTYT OKa3aTbCs TaKMMH, 4TO 3HaueHue k,Po Oyner
CyLIECTBEHHO MeHbIIUM. Ho BaXHO OTMETHTh caMm (PaKT HEJZOCTaTOYHOW TOYHOCTH aHaJIM3a
CHCTEMBI C TIPUBBIYHOMN TPAKTOBKOH KO3 (HUIMEHTA 3amaca 0 yCTOMYNBOCTH.

Jns yuera yka3zaHHbIX 3¢ ¢eKkToB pa3paboTaHa omeparysi MNPOBEPKH YCTOHYMBOCTH, MpPHU
BBITIOJIHEHUH KOTOPOH CUYMTAETCS] BO3PACTAIOIINM OJIHO 3arpyKCHHE WIIM KOMOWHAIMS 3arpy KeHHN
1 3TOT POCT MPOUCXOAUT Ha (POHE CTAOMIIBHBIX 3arpyKEHUN MM KOMOMHALUI.

3aaHue COOTBETCTBYIOLIMX YCIOBHM MPOUCXOOUT B AuanoroBoM okHe IlpoBepka o0uiei
ycroitunBocTi cucrembl (puc. 34). IIpu Boibope omepanuu IIpoBepka ycTOYMBOCTH NpH
COBMECTHOM /IefiCTBHM 3arpy:KeHWil TOSBISAIOTCS 1Ba crnrucka — CHHCOK 3arpy:KeHui
(koMOMHanMii), U3 KOTOPOrO BHIOMPAETCS AaHATU3UPYEMOE 3arpykeHue WIM KOMOMHAIMs, U
CIIMCOK, U3 KOTOPOTO BBIOMPAETCS CTAOUIILHOE 3arpyKE€HUE UM KOMOUHAIUS.

MNMpoeepka obueH yCTOHUHBOCTH CHCTEMBI 5'

— Bua pacusta MapameTpel

BepxHas rpaHuua
[V Koa®duumenT yeTofuMBocTH noMcKa |2

[ Papribl noTERM YCTORMHEDETH

ToNHOCTE ool
| CeofiogHele AMHE CTEpsKHET EbIMHEAEHHIA

" MpoBepKa YCTOMHBOCTH N0 STASABHEIM 3AMRYHEHMA M KOMEMHALHANM

1% MpoBepKa YCTOMHBOCTH NP COBMECTHOM ASHETEMM S3rPYKEHME

r— MNpoBEpKa YCTORMMEOCTH

% Mo sarpyeHam " AR Boex 3arpyKeHHi

T Mo KarBUHALMANM Sarpysenmi % [1nA YkasaHHBI: SErpUYKEHUI

Crucok sarpyseHidi [KomGHHALLHE]

1 [SELFWEIGHT)
2 [DEAD

4[LIVET)
5 (LIVEZ)
B (LIVE3)
7 [LIVE4)

YnaneHue gaHH:x 0K I OTreHa | anaBKal

Puc. 34. lnanorosoe okHo IIpoBepka o0011eil yCTOMYMBOCTH CHCTEMBI
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PUnbTpbI OTOOpPaXeHUs

B nactpoiikax GuibTpoB oToOpaxkeHuid mosiBuiack crpanuiia Cnemuanababie KJ (puc. 35).
Ha CTPAHUIIC HAXOAATCA MAPKEPhI PA3JIMYHBIX BUAOB CIICIUAJIBHBIX 3JICMCHTOB, daKTUBU3allUsd WU
cOpOC KOTOPBIX MO3BOJSET OTOOpaXKaTh Ha AKPAaHE TOJBKO HEOOXOAMMBIC THITBI AJIeMEHTOB. Jliist
CBsI3ell KOHEYHOH >XKECTKOCTH JOIOJHHUTEIBHO MPETyCMOTPEHBl MapKepbl BbIOOpa HaIpaBiICHHUS

HacTpoiika hunbTpos oTolipaxenus wdopnalwh x| HacTpodka $hrnb TpoB oToBpaseHHn UHBOPHALLHA x|

MnacTuHe! | YznoBele Harpysku | PacnpeneneHHEe Harpysku | CocpenoTousHHEIE HArpY3KH MAacTHE! | YH300BbIE HarpYskH | PacnpensneHHeIe Harpyski | COCPENOTONEHHBIE HAFPYSKH
Macce PaztepHele nuHUA KoopauHaUuMeHHsIE ocK Hanel Macce! PastepHsie nuHIH KoopamHawnoHHee ocu Yanwl
Tunet weetkoeru | Cenou | Homepasnemeros | Tuneianementas | Mectroe oo | Heswaursre v | Crepmn Tumes #ectkoeTi | Cessu | Howmepaanementos | Tunsianemermos | Mectrbe oou | Hesmuaumsie s | Crepsess
DIBuwwe HcTpofkM SuaeTpos oTofpakeru | Waprwpet | Bononorstenseis oou nnscTin CreumansHeis K3 DBwre HacTpofiky DHnsTpos orotpaneriia | Wapper  Benorararensrere ccunaactn | Creunancrere K3

~Nokaseiears € DroSpaterie ocef B HANPAKEHHA

¥ Hune= nemieHTel

[V Cessm koHedHOR HecTROTTI ® Iy [2 [ox [0y [0z

¥ Ynpyrue cesam

' OroBpamwenie oced opTOTRONMK

[V OarocTopoHHUs ceAsn

[ 3aKOHTYPHEIE 3 98MBHT! MAKTE! [2-4 Y5 n0BkIE]

¥ 3akaHTypHbie @ 1eMeHTsl ML) (oaroyeiooss] ARTHEAUMA BrnbTRa i s

IV Batmostie 3 nemetTt)

[V AficonaTHo HeCTRWE Tena

e [0k ] oo | _cwoma |
Puc. 35. Ctpannna ¢punstpoB CnenuanabHbie Puc.36. Crpanuna GpuiabTpoB 0TOOpakeHUs
K9 BcenomoraresibHbIe 0CH IVIACTHH

OTto0pakeHne ocell OPTOTPOIUH BBHITIOIHACTCS MOCEe aKTUBU3AIMHA OJHOMMEHHOTO MapKepa
Ha cTpaHule GuibTpoB BemomorarenbHble ocu miacTuH (puc. 36).

uBeTO BaAd MHOUWKaLUuUA XXeCcTKoCcTem
] = OKHO  [BETOBOH  MHAMKALMU  KECTKOCTEH

E E El E E m JJIEMEHTOB BKJIIOYAET PsiJl KHOIOK YIPaBJICHUS JUIs
€| @ ﬂ N Qli' ek | aKTHBHU3allMM MHIMKAIMU B 3aBUCHMOCTU OT THIIA WIIH
?

CeYeHHs 1eMeHTOB (puc. 37 a). DTH KHOIIKH SIBISIFOTCS

“ [0 = ? | LI JOTIOTHUTENBHBIMA ~ (DWIBTPAMH,  TIO3BOJISTIOIIUMHU
' [« B |« 00O BBIJICITUTh HAa CXEME JJIEMEHTHI C ONpEICICHHBIMU
2 | | — 10 | l3C CBOMCTBaMH. Bepxuuii pan KHOIIOK —
3 | 19 | 7 FE
L | % B >0 |6z = %] 1' EI EI yOpaBIsieT OTOOpaKeHHEM
5 |4 [ O 2 | @ I[BETOM CTEP)KHEBBIX JJIEMEHTOB, JIOKAIN3YS HX IIO
s |« 2 v ® CIoco0y OMUCAHUSI JKECTKOCTHBIX XapaKTEPUCTHK,
2. % |« 10 HampuMep, TOJBKO CEUYEHHS W3 CTaJbHOTO IpoKaTa
s |4 I 5 |4 [ 4 (puc. 37 6). Bo BTOpoMm psimy HaxomaTcs KHOMKH JUIS
WH/IMKALWHU TUTACTUHYATHIX M OOBEMHBIX JIEMEHTOB —

s vl ~
CdAKDETE § nDMMBHMTbI 36K|3b|'|'b| I'IpHMBHHTbI g 5'

*:PparmeHTupoBa'rbl q:‘paI'MBH'I'HpDBaTbl I[OHYCKaeTCﬂ HCIIOJIL30BaHME KHOMNOK B JII000#
COMpaHHTE LWk &Y | CoxpaHiTe Wwkany | KOM6I/IHaHI/II/I.

a) 0)

Puc. 37. [IpeToBas mkana KecTkocTn

Knonka Copoc — |Z| BOCCTaHABIIMBACT HMCXOJHOE COCTOSIHHE KHOIIOK YIpaBJICHUsA, T.C.

OTKJIIOYaeT Bce HaxkaTble KHONKHU. KHomnka Bxka/Beika — M yIpaBiIsieT MapKepaMu THUIIOB
JKECTKOCTEH.

Jns oToOpakeHHsl 1IBETOM Ha CXEME BHIOpAaHHOW KOMOMHAIIMM KHOMOK CJeIyeT HaXaTb
kHomnKy IlpuMennTS, a 114 nonyueHus pparmenta — @parMeHTHPOBATD.
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UHdopmaumsa o6 anemeHTe

Jlnst KoHTpoOJIsI 3HaUYeHUH KOA(h(UIMEHTOB MOCTeNH B auanoroBoM okHe Uudpopmanus 06
3JieMeHTe ycTaHoBieHa KHOoNka Ko3dg¢uuuenTsl mocresn, nociie HaxxaTus KOTOPOU MOSBIISIETCS
nuanoroBoe okHo Ha3zHauenue ko3(duuueHTOB ynpyroro ocHoBanusi (puc. 3, 4). UtoOsl
NU3MCHUTH KOE)(b(bI/ILII/ICHT, CBSI3aHHBIN C KOHKPCTHBIM JJICMCHTOM, CJICAYCT 3aAdaTb €ro HOBOC
3Ha4YE€HME U BBIMTU M3 OKHA HakatueM kHonku OK.

OnpepeneHne pacCTOAHUA MeXAy y3namu

Ha3nauenue 3Ha4eHUN KOOpAMHAT OJHOIO y3ja APYIOMY Y3IJIy BBIIOJIHAETCS C IIOMOLIBIO
Habopa KHOMNOK, YCTaHOBJICHHBIX MEXKIY IOJISIMH OTOOpa)KEHHsS] KOOPIWHAT Y3JIOB JHUAIOTOBOTO
okHa Paccrosinue me:xny ysiaamu (puc. 38).

X [TepeHOCUTL KOOPAMHATBI MOXKHO TOJIBKO
B weenre 112 B eenne 2700 MEXKIy 3HAUYEHUAMH OJHOIO HampapjieHus. B
~ KoopaHare! Koopaumarsi MPOTUBHOM CJIy4ae CIEAYET BOCIOJIB30BaThCs
B FETER I S T BBOJAOM C KiaBuarypbl. JUIs  BBIIOJTHEHHUS
L I I T onepanuu cienyeT Ha)xaTb KHOIIKY,
2 Jod sz he YCTaHOBJICHHYIO OKOJIO IOJIsI BBOJA H3MCHSICMBIX
R KOOpJMHAT, U TOcie AyOnupoBaHUs 3HAUYEHUS B
LS df & MOJIE JPYroro ys3ja HaxaTb KHONKY IIpuMeHMTD.
it |453 30 Pe3ynbTaThl  NPUCBOGHHS  OTOOpakaloTcs  Ha
Paccrosswe veway yonaeae [T15 pacueTHOU CXEME.

Bee pashiepel e M Jlns1 oTMEHBI onepanuu UCIONIb3yEeTCsl KHOIKA
KOppeKTHPOEKE KOORAMHAT Y308 ———— | OTMEeHuTH nmepeHoc.

’7 I'IpMMEHMTbI [ITHEHMTE, NEPEHDE |

Crera Sasosoroysna | Bewon | Crpaeca |

Puc. 38. JlnamoroBoe oKHO
Paccrosinne Mexay y3jaamu

CoOGCcTBEHHbLIN BEC 3NIeMEHTOB KOHCTPYKLUN

B nporpamMme peann3zoBaH aBTOMaTHUYECKUI yueT HAarpy30K OT COOCTBEHHOI'O Beca 3JIEMEHTOB
IocJie U3MEHEHMsI UX CeueHUuM (TOJIMH) U Marepuana. [lig 3agaHust Harpy30K OT COOCTBEHHOTO
Beca JIOCTaTOYHO OJMH pa3 HaxaTb KHONKY CoOOCTBeHHBbIl BeC B MHCTPYMEHTAJIbHOW MaHENIH
3arpy:keHusi U 3anucaTh CO3JaHHOE 3arpy’keHHe, MOocje 4ero mporpaMma Oy/neT aBTOMaTHYECKH
OTCJIEKHMBAaTh BCE HM3MEHEHMs B pPAcueTHOM MOJENHU, MPUBOJAIIME K M3MEHEHHUIO Harpy3ok OT
coOcTBeHHOro Beca. Kpome Toro, mpu Ha3Hau€HHWH HArpy30K IPEIyCMOTPEHa BO3MOYKHOCTH
3agaHus Ko3(duimenTa, Ha KOTOPBI aBTOMaTUYECKH YMHOXKAIOTCSI UX 3HAYEHUS MPHU BKIIOYCHUU
B 3arpyxenue (puc. 39).

Ecnu Ha cxeme BBIOpaThb 4YacTh 3JEMEHTOB, TO HArpy3kM U KOA(PGHUIMEHT K HUM OyayT
Ha3HA4Y€HBl TOJIBKO BBIOpAHHBIM  3JIeMEHTaM (00 9STOM  BBIJAETCS  COOTBETCTBYIOIIECE
npenynpexaeHue). Takum oOpa3oMm, 3jeMeHTaM MOTYT ObITh Ha3HAa4YeHbl pa3M4HblC 3HAYECHUS
KOX(QQHUIHUEHTOB, YTO TO3BOJSIET YYECTh MaTepHai (HampuMmep, >KeIe300€TOHHBIE 3JIEMEHTHI C
koadurmentom 1.1, a cranpabie — 1.05) unu aApyrue ocoOEHHOCTH 3a/1aHUs HATPY30K.
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x

2analiTe KOs PPHUMEHT BEMOYEHHA
COBCTEEHHOMD BECa

I 1.2
k. I OTrEHa | Cnpaeka |

Puc. 39. Jlnanorosoe okHO CoOCTBEeHHBIN Bec

YnpaBneHue apxmuBom npoektoB (npoBogHuUkKk SCAD — ®OPYM)

VnpaBieHue apxXuBOM IPOEKTOB IO3BOJSET IMPOCMOTPETh PACUETHBIE CXEMBl, CO3JaHHBIE
cpeactBamu SCAD, unm ykpynHEHHbIe MojenH, copmupoBaHHble B mporpamme DPOPYM,
3arpy3uTh BBIODAHHYIO CXEMy B COOTBETCTBYIOILYIO MpOrpamMMmy, YIAIUTh CXEMy W3 apxHBa,
yIanuTh padoune ¢ailnel nin Gaiiel ¢ pe3yibTaTaMu.

OKHO ympaBlIeHUS apXUBOM IPOEKTOB BKIIOYAET MEHIO, MHCTPYMEHTAJIbHYIO MaHEeNb U TPU
okHa (puc. 40).

MeH10

g

-
CE
F L

-

R 1 e e o A p——

=T L T a——

Puc. 40. OxHO ynpaBiaeHUs] apXUBOM IIPOEKTOB

Mento cocTouT u3 cieayronmx pasaenon: @aiii, [lpaBka, Bua, Cepsuc, CnipaBka.
Paznen ®aiti BKIIIOYAET ONIEPALIUN:

OtkpoITh — Busyanu3zamus npoekra B popmare SPR (SCAD) uimn OPR (POPYM)
B OKHE IIPOBOJTHHKA;

JKCNOPT — 3aMUCh TEOMETPUH pacueTHOl cxeMmbl B popmare DXF-aiina cuctembl
AutoCAD win popmupoBanue ToueqHoro pucynka (BMP-¢aiina);

CoxpaHHMTh KaK ... — COXpaHEHHUE BHIOPAHHOTO NMPOEKTA MO IPYTUM UMEHEM;
IleyaTh — nevyaTh BUAMMOMN HA SKPAHE YaCTH PACUETHOM CXEMBI;
IIpeaBapuTenbHBI MPOCMOTP — BM3yalM3allus Ha SKpaHe BHJA OTIEYaTaHHOM
CTpaHMIIbI C BEIOPAaHHOW PACYETHOM CXEMO

HacTtpoiika neuaTn — BbIOOp IpUHTEPA U TAPAMETPOB 1E€YATH;

Ilepeciaty — akTuBM3alMsI HA SKpaHE OKHA CO3/IaHUs COOOILIEHUS YCTaHOBJIECHHON
Ha KOMIIBIOTEpE IOYTOBOW CHCTEMBI C NPUCOEAMHEHHBIM (ailioM BBIOPaHHOIO
IIPOEKTA.

Paznen IlpaBka Bkitouaer onepaunio KommpoBatb, B pe3yjbTare BBINOJHEHUS
KOTOpoil B OydepHylo NaMsITh MOMEIIASTCS BHUINMOE H300paKEHUE PACUETHOW CXEMBI
(omeparus Ctrl-C).
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Paznen Bua BkIiIto4aeT HECKOJIbKO HAOOPOB OIEpaIuii:
Pexxum — qyOnmupyeT Tpynmy omnepanuid MHCTPYMEHTAIbHOW TMaHENH YMpaBICHHUS

N R e
Croco0OM OTOOpaXeHHs PACUETHOM CXEeMbl —
3anoJIHeHHE ¢ TPaHUIIAMH 3JIEMEHTOB, [lomynpo3pavnblii);
Hapuranus — ny6naupyer rpymy onepanuii HHCTPYMEHTAIbHON NaHEeH, OTBEYAIOIIyIo 32

] ¥
yIpaBICHHE MHPOCMOTPOM CXEMBI — @-I_@O & e B

[TanopamupoBanue, Bpamenue, Beidop, O6xon, CMOTpeTs BOKpYT);

DJieMeHTbl — BKJIIOUCHHE/BBIKIIIOYCHNE OTOOPAXECHHUS, Y3JIOB, CBS3EH, KOOPAMHAITMOHHBIX
OCEH, JIEMEHTOB pa3JIMYHOIO BMJA, a TAKKE CEIEKUUS KOHEYHBIX JJIEMEHTOB IO HX
MOJIOKEHUI0O B TpocTpaHcTBe. JlyOmupyer KHONKH  WHCTPYMEHTAJIBHOW  TIaHEJNH,

00beMHEHHBIE B rpynity OUIbTpbl,— S IE i E " E H ’ |'| = | =t | o

3D Buabl — 1y0aupyeT KHONKY MHCTpyMeHTanbHOM nanenu Ipoexkuus — @],
Her CIIeKTHBA — aKTUBM3allUsd OJHOMMEHHOHN OIlepaluyd MHCTPYMEHTAJIBHOW MaHEIH —

(Kapkac, 3amonnenwue,

(VBenuueHne pamKoW,

Crnenyronye nsTh NO3UIUN MEHIO BHA OTHOCSTCS K IPEACTABICHUIO CIIUCKA MPOEKTOB B OKHE
(ma"enu) cOAEPKUMOTro TEKYILEro Karajora. B 3aBUCMMOCTH OT yCTaHOBJIEHHOHN OMIIMU MPOEKTHI
MOTYT OBITH TPEJCTABICHBI B BHIE 3CKH30B, 3HAYKOB PA3JIMYHOTO pa3Mepa, CIHCKOM WIH
TaOJIUIIEH.

[Tocmeqnrie TpU TO3WIMH MEHIO TO3BOJSIOT BKJIIOYATH/OTKIIOYATh OTOOpaKEHHE OKOH
(manenei) ¢ AepeBOM KaTaJIOTrOB, CIICKOM ITPOEKTOB U CTPOKOM COCTOSIHUS.

N3 paszmena meHo CepBHC BBI3BIBACTCS OKHO HACTPOMKM TapaMeTpoB OTOOpaskeHUs
pacyYeTHOM CXEMBbI M 3CKH30B B CITUCKE MPOEKTOB. OKHO BKIIIOYAET ABE cTpaHUIlbl — Oomue (puc.
41) u Ilanean mpocmotpa (puc. 42). Ha crpanmme OOmme Ha3zHayaeTcs S3bIK HHTEpdeiica
(pycckuii WM aHTJIMACKWMN), YCTAHABIMBACTCS pa3MEp OCKWU3a W TPOCKIUSA, B KOTOPOH TIO
YMOYaHUIO (TP 3arpy3Ke) OTOOpa)KaeTcsl pacueTHasl CXeMa Ha TMaHENHd MPOCMOTpPa U Ha ACKHU3E.
Crpanuna Ilaneqp mpocMoOTpa UCHOIB3YETCS [IJI1 HACTOMKHM LIBETOB BCEX 3JIEMEHTOB PAaCUETHOM
CXEMBbI, a TAK)K€ Ha3HAUYCHMsI TapaMETPOB HACTONKU BUICOKAPTHI.

B ﬂ

D6wme |ﬂaHenb npocmo’rpal O6wwe  [aHens npocratpa |

TonKHE FpaHULB I :II Pastien Mapkepa ysnos |2 j

Lger

— Pazmep sckusos HAzbik G O | — v| COENanamiLms — v|
} Pycekui - ToE l ﬁ:;:apns l SAEMEHTOE !
p F [pary = o
o3 I ] Tpan g yoroe |

Tkl dafinos

OffeemHer:
Mnactn - [ |- 3 NEMEHTOR QI

¥ Cosmectumocts c OpenGL 1.0 ¥ CriasisaHue auHui
V¥ AnnaparHos yckoperue 30 ™ YaaneHue BHYTPEHHMR MNACTHH

V' Onrursaums pucosarma ¥ Orofipaskar yabl, MpHHALNEkaWME
TOABKD BHOMMBIN 3 NEMEHTaM

- Llsera oTofip: CEASEN

~ Uger anemetmos Forum
I‘ISU & I138 TOYEK. p— LI Cren LI~ KonoHH [
Meperpomaii :”'l Eanok -
Kpenu :”vl
ak. I OrreHa | ﬂpumeerbl Crpaexa | ak I OTreHa | anMeHHTbl Crpaeka |
Puc. 41. Crpanuna O6umme Puc.42. Ctpanuna Ilanenab npocmoTpa
Ecmu  ykazaTh KypcopoM Ha TMPOEKT B CIHHCKE MPOCKTOB (HE3aBHCUMO OT (OPMBI
MPEJCTAaBICHUS CIUCKAa — JCKU3, TaONWIA W T.I.) ¥ OJHOBPEMEHHO Ha)KaTh IPaBYIO KHOIKY

MBIIIH, TO IIOABJIACTCA BbIIIAJar0OICC MCHIO (pI/IC 43), KOTOPOC BKIIOYACT CJICAYIOIIUC pa3aCIIbl:
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Bupy — nyOnupyer mo3uuuu OJHOMMEHHOIO pasfielia B MEHIO OKHA YNpaBJICHHUS apXUBOM,
KOTOpBIE OMPENeNioT PopMy MPeICTaBICHUS CIIMCKA TPOEKTOB;

PenaktupoBath — BbI30B mporpaMMbl SCAD ¢ 0oZHOBpEeMEHHOW 3arpy3Koil BBIOpaHHOTO
MPOEKTA;

Yaanute — yJajieHue NMpoeKTa U3 apxuBa. 3/1€Ch MPEAYCMOTPEHO yJajleHHE BceX paboumx
¢aiinoB u (ainoB ¢ pelynpTaTaMu pacueTa (onepamus YAaJUTh), a TAKKe BBIOOPOUHOE yIaIeHHe
(oTHOMMEHHAs oTIepaIlis MEHI0) W/viu apxuBarys (cozmanue ZIP-apxusa). B ciyuae aktuBu3anuu
BBIOOPOYHOTO yJalleHus WM apXUBalldd Ha OJKpaHEe MOSBISETCS AMATOrOBOE OKHO Y JaleHue
¢aiinos (puc. 44) ¢ tabmmiei (aiaoB pe3ynbraToB. Daiiibl, KOTOPEIE HEOOXOANMO YAATUTh WA
3aapXMBUPOBATh, OTMEYAIOTCS C MOMOINBIO MAapKEepOB B MEPBOM cToNOIEe Tabnuibl. B ciyuae
yAAJEHUS UCTIONb3YETCA KHONKA Y AAJMTh, a apxuBaiuu — kHornka Co3nats ZIP apxus;

CoxpaHuTh KaK — COXPaHEHHE KOMHUH MPOEKTA M0 HOBBIM HUMEHEM;

PesyabTaThl pacuera — yaaneHue QailyioB ¢ pe3ynbTaTaMu pacyeTa;

Jkenopt — ¢opmupoBanue (Qaiina B dopmate DXF cucrempr AutoCAD, a Taxxke
oToOpakeHHe TEKYIIETo BUa pacueTHol cxembl B popmare BMP (Windows bitmap);
IHeuaTs, IlpeaBapurenbHblii npocmorp, HacrTpoiikm meyaTtm — BBIBOJ Ha I€4YaTh

TEKYIIETO BU/Ia PACUETHOM CXEMbl, OTOOpaKEHUE JOKYMEHTA C TEKYIIUM BUJIOM PAaCUETHOM CXEMBI,
U HaCTPOMKa pexuma Ie4aTH COOTBETCTBEHHO;

OTnpaBuUTh — BBI30B OKHA MOATOTOBKH 3JIEKTPOHHOW MOYTHI C MPUCOEIUHEHHBIM (hailiioM
BBIOPaHHOTO MIPOEKTA.

Xl
Paiin | Pastiop | Kommerrapuii |
O F\Swork T1SSTEMA- T crs 2626.20KB  Cross File
O FuSwork TINSTEMAITFOD 34 81612 KB | BHYTPEHHWE POPMATHI KOHEHHGIX 3 NEMEHTOR
" I FSwork 118STEMA-31.101 | 637 000,58 KE | Marpuua sectrocTn
[+ Baoea O FtSwork 11ASTEMA-31.FOS  23197.75KB | CunepenemenTs!
e —— KpynHBIE SHAYKH O F:Aswork 1145 TEMA-31.FO7 2472,82K8  BenquuHsl neperew eHui
LIS e T DI FASwork 115STENASTFOS | 30 037.78KE | Benvuwbies yoonut
Alrpart 11 (ma s pel O FASwork T1NSTENA-31F24 4 34559KB  Padin "F24"

Crpcor
COXPAHHTE KaK. ., N O FrvSwark 1145 TENA-31.F50 430,20 KB Pain FEO"

TaBinua O FASwork T1SSTEMA-31.p01 1.97 KB | Mpotokon pacueta
O F:\Swork 1185 TEMA-31.PO3 0KE  Mepeystb oWKEOK B HCROAHEN ASHHEIK
O F:ASwork 1185 TEMA-31.p04 112KB  Pafouii paiia co caywetHai MHDOpMaumHer
O F\Swork T1NSTEMA-31.52D 3E9.13KB | Pain'520"
&) Nevars... ChrH+P OO FASwark TTNSTEMA-I.2ip 527 126,61 KB WinRAR ZIP archive

[ MpeagapHTensHbi npockoTp

PezynbTaTel pacdeTa L4

OBHOBHTE: F5

SKcnopT L4

HacTpofikn ngyatH. .

UYpanrs | Orvierie oce| Boson |

OTNRAEHTE. . 17325 nemeHToE 127722 (2.3

Puc. 43. Brimagaromiee MeHIO Puc.44. lnanoroBoe okHO Y najieHue ¢aiijioB

Mpenpoueccop POPYM

Ha3Ha4yeHune Harpy3ok

B npenporeccope ®OPYM npenycMOTpeHa BO3MOXKHOCTH 3aJlaHUS BPEMEHHBIX H
MOCTOSIHHBIX Harpy3oK (B TOM YHCJIE€ M Harpy30K OT COOCTBEHHOT'O Beca AJIEMEHTOB KOHCTPYKIIUN).
Harpysku MoryT 3agaBaTbCss CBOMMHA HOPMATHUBHBIMM WMJIM pacyeTHBIMM 3HaueHUsMU. Kpome Toro,
OHH MOTYT OBIThb NPEJCTABICHBI KAaK B BHUJE 3arpyXeHWH, TaK M TPYII HArpy3o0K, KOTOpHIE
(hopMHUPYIOTCS B MOMEHT FeHEpallii KOHEUHODJIEMEHTHON MOJIEIH.

B ocHOBy pexuma IOJIO)KEH NPUHLUI NPUBA3KUA HArpy3Kd K IEPEKPBITUAM (ILUIMTaMm) B
3aBUCHUMOCTH OT (YHKIMOHAJIHLHOTO Ha3HAUEHUS MOMEIIEHUI, KOTOPbIM OHHU MpUHAIekKaT (3a
UCKJIIOYEHHEM Harpy3Kd OT COOCTBEHHOTO Beca, KOTOpasi OIpeaelsieTcsl aBTOMATUYECKH Ui BCEX
3JIEMEHTOB KOHCTPYKITUH).

WNuctpymenTanbHas naHenb Harpy3km coaepXHT cleAylomuid HaOOp KHOMOK YIPaBIICHHS
MIPOLIECCOM 33JaHUS HAIPy30K:

— HHapaMeTpbl PCKUMa 3aJlaHUs HAI'PY30K;

— ABTOMATHU4YCCKOC 3aJaHUC HAI'PY30K;

— py4HOe 3aJlaHHie Harpy30K™;

el | 2 el |

— TaOJMIIbI HArpy30K;
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— Ha3HA4YCHUC THUIIOB HOMGH_ICHI/II‘/JI;

e
=y

— yJaJeHue Harpy30K*.
Onepanuu, oTMedeHHbIe *, B TeKy1el Bepcuu nporpammbl ®OPYM He peann3oBaHblI.

MapameTpbl pexuma 3agaHus Harpy3ok
}
=

Onepanyst WCMOJB3YeTCS I HACTPOWKH pexuMa (OPMHUPOBAHUS CXEM 3arpyXCHHH B
MpolLiecce TeHepaluu KOHEYHOAIEeMEHTHOM Moaenu. HacTpoiika BHIOTHSAETCS B TUATOTOBOM OKHE
I[MapameTtpsl pe:knMa 3aganus HaArpy3ok (puc. 45). OKHO BKIIIOYAET TPH TOJISI BBOAA /IS 3aIaHUS
KO3 (UIIMEHTOB HAAECKHOCTH MO0 HArpy3ke, KOTOPbIE HCIONB3YIOTCS TpH  (HOPMHUPOBAHHUH
pacyeTHBIX Harpy3ok. Kpome Toro, B OKHe HaXOSATCS JBE TPYIIIBI MAPKEPOB, C TOMOIIBI0 KOTOPBIX
BBIOMpAIOTCS 3HAYEHUS, C KOTOPHIMH HAarpy3Kd TMOMaayT B KOHEYHORJIEMEHTHYIO MOJEIb
(HOpMaTHBHBIC WM pacyeTHBIC) U (popMa MpeACTaBICHHUS HATPY30K — B BUE TPYII HATPY30K WIH

3arpy KEeHHI.
x|

K03 ebtUMEHT HaLE#HOCTH No Harpyske ana 3 NerMeHTa 13

K enesofeToHa Crama |1.09 Opyriax IU

% HopraTHEHDE SHAYSHME % P OprMpOBaHME FPYNT HaFpY30K,

W PEEEED CEETD %P OpMMPOEEHME SErPYKEHHI

1] I OrreHa | Cnpasta |

Puc. 45. Inanorosoe okHo IlapameTpsl pesknMa 3aJaHUs HATPY30K

Ecnu BeIOpan pexuM (OpMHUPOBaHUS TPYIIN HArpy30K, TO KXl BUJ HArpy3KH IOMAJET B
oTAeNbHYIO0 rpynny. @opMupoBaHue 3arpye€Huil U3 rpynn BeIMoiHsAETCA B ipenpoieccope SCAD.

Tabnuubl Harpy3ok

[ |

£

B aBTOoMaTmdeckoM peXMMe 3aJaHus Harpy3oK (B HACTOSIIEH BEPCHH TMPOTPAMMBI
MPEYCMOTPEH TOJIBKO aBTOMATUYECKHUI PEKUM) yIIPaBJICHUE TPoIieccoM (hOPMUPOBAHHS HATPY30K
BBIIIOJIHACTCA Ha OCHOBC JaHHBIX, 3aIlIlMCAHHBIX B Ta6JII/ILU>I AUAJIOTOBOT'O OKHa Onucanmne
Harpy3ok (puc. 46-48). OKHO BKJIIOYACT TPU CTPAHUIIBI C TaOJIUIAMU, ABE U3 KOTOPHIX CONEPKAT
ONMCaHUsl TOCTOSIHHBIX M BPEMEHHBIX HArpy30K (IPUBEACHHBIX K OJHOMY KBaJpaTHOMY METPY
MEPEKPBITUS), a TPEeTbs — TaONMIly C NpaBUJIAMHU pACIPEAETICHHUS TOCTOSHHBIX HAarpy3o0K B
3aBHUCHMOCTH OT BHJA TOMEUIeHHs (CTpaHUIla Y4eT MOCTOSSHHBIX Harpy3ok). HaganbHoe
COJIep)KaHWEe TaOJMI[ YCIIOBHO HA3bIBACTCA «CTAaHJAPTHBIM» W MOXKET OBITh H3MEHEHO
MOJTb30BATEIICM.

Kaxxmomy BuIy TmOMENIEHUH MOXET COOTBETCTBOBATH HAOOp TIOCTOSHHBIX Harpy3okK
(HarmpuMep, COOCTBEHHBIH BEC TEPEKPBITHS, BEC IOJOB M BEC MEPEropofOK) M TOJBKO OJHA
BpeMEHHAs Harpys3Ka.

MocTosiHHbIE Harpy3kKu

[TocTosiHHBIE HArpy3kd MOTYT BKJIIOYaTh KaK Harpy3kd OT COOCTBEHHOI'O Beca 3JIEMEHTOB
KOHCTPYKILUHU, TaK U JPYTUE BUJbI HATPY3OK.
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CIUCOK TOCTOSHHBIX HArpy30K W WX 3HAYCHHWS 3alyCaHbl B TaONUIlE HA  CTPAaHMIIC
IlocTosinHbIe HATPY3KHM AMANOroBoro okHa Omnucanue Harpy3ok (puc. 46). Tabnuua comepkut
HOPMATUBHBIC U PACUCTHBIC 3HAYCHHSI HATPY30K, a TAKKe KOAP(MUIIMEHT HAISKHOCTH TI0 HATPY3KH.

Harpy3ka oT coOCTBEHHOT0 Beca aBTOMAaTUYECKU (DOPMHUPYETCS U U3MEHSETCS TIPU U3MEHEHUH
MapaMeTpPOB KOHCTPYKTHUBHBIX JIEMEHTOB CXEMBI. J[JIs1 aBTOMaTHYECKOTO ydeTa COOCTBEHHOTO Beca
AJIEMEHTOB ClIe[lyeT aKTUBU3HPOBATh OJHOMMEHHBI MapKep Ha pacCMaTpUBaeMON CTPaHULIE.

B nporpamme npeaycMoTpeHa BO3MOKHOCTD JOMOJIHEHUS WM U3MEHEHUSI HCXOTHOTO CITUCKA
Harpy30k. J{Jsi 3T0ro UConb3y0TCs KHOMKH, PACTIOJI0KEHHBIE B HUKHEH YacTH OKHA.

Jly1st BBOJTa HOBOTO BHJIa HATPY3KU HEOOXOAMMO BBITIOJTHUTE CIICIYIOIINE ICHCTBUS:

e HaxaTb KHOTNKY Jl00aBUTh CTPOKY, I1OCJIE YETO B TAOIHIIEC MOSBUTCS HOBAsI CTPOKA;

e Brpadge HammeHoBaHMe BBECTH HaUMEHOBaHUE HATPY3KHU;

e Brpadax HopmaTuBHoe 3HaueHue 1 PacueTHoe 3HaYeHHe BBECTH HOPMATUBHOE U
pacdeTHOe 3HAYCHUs HArpy3KH. 3HadeHHe KOd(PPUIIMEHTA HAICKHOCTHU 110 HArpy3Ke
OyZeT Ha3HAYeHO aBTOMATUYECKH IOCJIe CMEHbI CTPAHUIIbI UM MTOBTOPHOTO BXOJA B
okHO OmnucaHue HArpy3ok (B MPUHIUIE, B 3TOW TaOIHUIE JOCTATOYHO 3aMOIHUTH
nmo0bIe 1Be Tpadbl — 3HAYEHUE B TPEThEH OYJIET 3aMCcaHO aBTOMAaTUYECKH );

e ISl NCTIONB30BaHUS CIHCKA MOCTOSHHBIX HATPY30K, BKIFOYasi BHOBh BBEJICHHBIN BHU]I
HArpy3Kd, Ipu padoTe C IPYTUMH MPOEKTaMHU CJIeAyeT HakaTh KHONKY COXpaHUTh
AJISl UCIOJIb30BAHMS N0 YMOJYAHUIO, B IPOTUBHOM CIllydae HOBBIM BHJ Harpy3KH
OyZIeT JOCTYIEeH TOJIBKO B JTAHHOM ITPOEKTE.

B cnyuae HEOOXOAMMOCTH C MOMOIIBIO KHONKYM BOCCTAHOBHTH CTAaHAAPT MOXHO BEPHYTH
COCTOSTHUE TAOJHIIBI, MPEAYCMOTPEHHOE M0 YMOITYAHHIO.

23Ha‘IeHI/I$I Harpy30K 3aJaloTcsi B €JUHHIAX CHJIbl Ha €IMHHUILYy IUIOIAIu (M0 yMOJYaHHUIO B
T/™M").

= xl
TECTARHGIE HarPYSKH Ha 1 "2 | Bpemertoie Harpysic i m 2 | Yser noctosmb narpysor | TMoCTosHHbIE Harpysi Ha t “2 - BReMerhsie Harpyski Ha v 2 | Yuer nocTosHHsk Harpysor |
Koampuumer = | Koo mpuumerr |
HatimeHosarme HopraTustos PacuetHoe sHaueHHe HAAESKHOCTA Mo HaureHoear1e HupraTusHas PacuetHoe sHaveHHe HAQEHHOCTA No
SHEMEHUE e SHEMEHLE et
1 |MNonsl & saaHM4 0,18 0216 1.2 1 [Kunsie 0,15 0195 13
2 |Monel & mectax croamku W npoes 0,2 0.3 1.2 2 |Coysebeie 0z 024 1.2
3 |MesksapTupHele neperopogkd | 0.5 0 1.2 3 |KafiuHeTel W nafioparopud 0z 024 1.2
4 | BHYTpHKEAPTHPHEE Neperapoaksy 0.4 0.48 1.2 4 |YuraneHes sanet 02 0.24 1.2
5 | CTeHsl Hapy#HEIR 2 22 11 5 | 3ankl kate v pecTopaHos 03 036 1.2
& |Odopunosanue 0.8 083 1.1 6 |3ameiana cofipanuli, spuTensk 0,4 048 1.2
7 | OrpawasHiA GankoHos 0.1 A 1.1 7 |Toproseie 1 BRICTOBAYHEIS Zant 0,4 0.48 1.2
8 |Kposna 0.2 0,24 1.2 8 | KHMMOXPaHHAMW A, PRHBE] 0a 0E 1.2
9 |Hasech! M koSbIpLKK 1 1 1 9 |Cuetbl spemuHey npeanpuat 0.5 113 1.2
10 | Opyrue 1 1 1 10| Tpuyre: © sarpennsnren o 0.4 048 12
11 |HasecHee noTonku 012 0,144 1.2 11 | TpudyHel AnA cToAwus spuTens 05 11 1.2
12 |YepnasHbie NomeweHda 007 0,081 13
13 | Mokpsmun Ha yiacrkas sozma 0,4 048 1.2
14 |Mokperua Ha yeacTrkax, wenone 015 0195 1.3
| 15 |Noxpemiua na npawis yeacrcar 05 0E 12
16 |MuacTku SankoHos W nogso mi 0,4 0,48 12
17 |Y4acTki GankoHoE W nonskwi of 0.2 0.24 1.2
= | 18 |Bectudionu, pofie, kopuaopel, £ 0.4 048 1.2
- 19 |MepoHbl Boksanos 04 0,48 12
Rl | [ 20 |Naura nonsana 16 2,08 13 -
IV e caticTeenoro eeca | | »
CoxpanuTe ana BESEpaEE T Coxparime ana CEa TS
WGNONL30BEHARA N0 MGMONLE0BAHKA N0
Ynamue cTpoKy UNOMEHHIC G [ p—— JroErAG CTaHIapT
ok | omea | Copeere | 0k | owera | Copasea |
Puc. 46. Jlnanorosoe okHo Onucanue HArPy30K, Puc. 47. Jlnanorosoe okHo OnucaHue HATPY30K,
crpanuna IlocTossHHBIE HATPY3KH cTpaHuLia BpeMeHHbIe HAIPy3KH

BpeMeHHble Harpy3ku

[To ymomuanuto sta Tabnuia B ocHOBHOM cooTBercTByeT Tabmuie 3 CHull «Harpysku u
BO3zeHcTBUSY. Harpysku, mpuBeaeHHbIe B TaOIuUIle, 3aJal0TCS TOJIBKO Ha mepekphiTus. [IpuBszka
Harpy3ku K MEpEeKPHITHUIO BBHITOJHSIETCS aBTOMATUYECKHM B 3aBUCUMOCTH OT THMA MOMEUICHHUS,
IIPUCBOEHHOTO JaHHOMY IniepekpbiTHi0 B okHe Ilapamerpsl mepekpbiTHii (puc. 49.). Takum
oOpazoM, Ui KOPPEKTHOTO 3aJlaHMsl HArpy30K HEOOXOIWMO, YTOOBI TIEPEKPHITUS Ha
(YHKIIMOHATTFHO PAa3HBIX yYacTKax dSTaka 3aJaBaINCh PA3IMYHBIMUA JJIEMEHTAMH TEPEKPBITHS.
[IpucBoeHue Bua MOMENICHNUS YaCTH JIEMEHTa B IPOrpaMMe He MPeayCMOTPEHO.
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[IpaBuna paboTsl ¢ Tabauieil BpeMeHHble HATPY3KM 110 U3MEHEHUIO COJAEPKAHMS TaOJIUIIbI
aHaJIOTUYHBI ONMCAHHBIM BbIIIe A7 Ta0uIbl [locTOsSIHHBIE HATPY3KH.
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CoxpaHuTe AnA
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M nogeans
Puc. 48. Jlnanorosoe okHo Onucanue HArPy30K, Puc. 49. JlnamoroBoe 0KHO
CTPAHMLA Y4YeT MOCTOSIHHBIX HATPY30K ITapameTpsl nepeKpbITHIA

Y4eT NOCTOSAHHbIX Harpy3okK

B otoii Tabmmme (puc. 48) 3amucaHbl TMpaBWiIa TPUBSA3KH IIOCTOSHHBIX HArpy3ok K
MEPEeKPBITUSIM B 3aBUCUMOCTH OT TuUNa NoMmerieHuil. B mepBoil rpade Tabmuiel ykazaHbl THIIBI
MTOMEIICHUH, TIOBTOPSIOIINE CIHCOK B TabJHIle BpEMEHHBIX HAarpy30K. Bo BTopoii rpade mokaszan
L[BET, KOTOPBHIM MTOMEULICHUs JAHHOTO BUJ1a OYAyT MOKa3aHbl HA MOJIEIM NPH aKTUBU3ALUHU (QUIBTPA

Orto0paxeHHe HArpy30K — E B ocranbHbIX rpadax, HaMMEHOBaHUS KOTOPBIX COBMAJAIOT CO
CIHMCKOM IOCTOSHHBIX Harpy3oK, HaXOJATCS MapKephl, yKa3bIBarollue (B Cilydae aKTHBH3allUM) Ha
HaJIM4Yue JAaHHOTO BUA HAarpy3KH B IOMEIIEHUH ONPEAEICHHOrO TUIIA.

Ecnu akTuBU3MpOBaTH MapKepbl B HY)KHBIX MO3ULMAX Ul KaXXJIOTO THUIA MOMEIIEHHs, TO B
nporiecce (pOPMUPOBAHUS PACUYETHOM CXEMBI HArPy3KH B 3aBHCUMOCTH OT TOTO, (hOPMHUPYIOTCS
3arpy>K€HUsl MM TPYyMIbl Harpy30K, OyIyT COOTBETCTBEHHO CKJIA/bIBAaThCsS WJIM 3aIMCHIBATHCS B
pas3HbIe TPYIIBI, IMEHA KOTOPBIX OyIyT COBIAAaTh C HAUMEHOBAHUEM MCTOYHHMKA HATPY3KH.

Takum oOpa3oMm, mporecc (GOPMHPOBAHUS HArpy30K CBOJAUTCS K aBTOMaTHYECKOMY
OIIPEJICJIEHUIO HAarpy30K OT COOCTBEHHOI'O Beca AJISl BCEX JIEMEHTOB MOJIENH, a TaKXKe Ha3HAYCHUIO
KaX/10My MEpEeKpBITHI0 Ha0opa MOCTOSHHBIX HAarpy30K U BPEMEHHOW Harpy3ku B 3aBUCHUMOCTH OT
TUIIA TOMEIIEHHUS.

Ocob6eHHOCTU yyeTa COGCTBEHHOro Beca orpaxaarowmx KOHCTPYKLUUKA U
neperopoaok

Ecou B MOJCIN aBTOMATUYCCKHU YYUTLIBAKOTCA HArpy3KH OT CO6CTBCHHOFO BECa, TO HArpy3Ku
OT OrPaXAAIOIIUX KOHCTPYKLUMH M NEPEropoJiOK pPazIU4YHOIO BHAAa MOTYT OBITh YUYTEHBI JBYMS
crocobamu. Bo-mepBpiXx, B BHJE PAaBHOMEPHO paCIpeAeNeHHOW Harpy3ku (B OSTOM cllydae
aKTI/IBI/ISI/IpyIOTCSI COOTBGTCTByIOHH/Ie MapKepH Ta6J'H/IIH)I IIOCTOAHHBIX Hany30K), Ui B BHIC
Harpy3knu «I10 JIMHHUN». Bo BTOpPOM CJIydac IMEpCropoOAKH HIIM OTpaXJaromue KOHCTPYKIHUU
HGO6XOILI/IMO BBCCTHU B pryr[HeHHYIO MOJACIb KaK CTCHBI, a HpI/I OIIMCAaHUHN HX XapaKTepI/ICTI/IK B
nuanoroBom okHe Ilapamerpsl cten (puc. 50) ycranoBuTh mpusHak «[leperoponka» B crmcke
Ha3HaueHue CTEHBI.
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" BEOQ YkasaHMEM BCEK Y3N0B CTEHE!
% BB0a N0 2-b YSNaM U BICOTE CTEHA!

" o gyre okpyHHOCTH

£ | eHTpanEHEI UReN CErvEHTa

£ KoUHECTED CETMEHTOS I‘ID Tha
Beicora crenel  |3300 e
ak. I OrtmeHa | Crpaeka |

Puc. 50. lnanorosoe oxHo IlapameTpsl cTeH

HasHauyeHune TUNOB NoMeLleHUn

Turnbl MOMEIIEHNH MOYKHO HAa3HAYWTh KaK B MPOLIECCE BBOJIA NMEPEKPHITUH, TAK U HA TOTOBOM
Mozaenu. B mocnenHem ciydae ciemyeT BOCHOJB30BaThCs OJHOMMEHHOM omepauueid. Ilocne ee
AKTUBHU3ALIMM TIOSIBIISIETCS AHAIOroBoe OKHO (puc. 51), B BBINANAONMIEM CIUCKE KOTOPOTO
MIEPEUMCIICHBl BCE THUIMBI TMOMEIIEHUH U3 TaOnuilkl BpeMeHHble Harpy3Kd JUAlOTOBOTO OKHA
Onucanue Harpy3ku (puc. 47).

[Tocne BbIOOpa B CIIUCKE HYKHOTO THIIAa TOMEIIEHUS U BbIX0/1a U3 okHa 1o kHonke OK criemyet
OTMETHUTh HAa MOJIEIH TMEPEKPHITUS, KOTOPHIM 3TOT THI MpUCBauBaeTcsa, W HaxaTth kHOMKYy OK B
WHCTPYMEHTAIBHOU MMaHEIN.

KOHTpPONb NOCTOSIHHBLIX Harpy30kK

=

OunbTp OTOOpaXKEeHNE HATPY30K IO3BOJISIET MOJIYYUTh LIBETOBYIO KapTy TUIIOB IMOMEUICHUMN
(puc. 52) u, COOTBETCTBEHHO, MOCTOSHHBIX HArpy30K Ha IEPEKPBITUS. YIPaBIEHUE IBETOBOU
IIKAJIOM HAarpy3kd aHaJOTMYHO YIPABICHUIO JPYTMMHU IIKajdaMH, HAaNpUMeEp, >KECTKOCTHBIX
XapaKTepUCTHK 3JIeMEHTOB. [lyis TodydeHuss CBOAHON TaONMUIBI HArpy3oK, Ha3HaueHHBIX Ha
MEPEKPHITHE TOMEIEHUSI KOHKPETHOTO BHJA, CIEAYeT ABAXKIbl IIEIKHYTh MBIIMIBIO Ha rpady
LBETOBOM HIKaJbl C HAUMEHOBAHMEM IOMEIEHUI. B pe3ynbraTte OTKphIBa€TCA AMAIOTOBOE OKHO
IlocTosinubie HArpy3ku (puc. 53), B Tabiuiie KOTOPOTro MepedrcieHbl HArpy3Ku, MPHIOKEHHbIE K
MEPEKPHITUIO JaHHOI'O BU/A, YKa3aHbl UX HOPMATHBHBIE U PACUETHbIE 3HAYCHMsI (IPUBEICHHBIE K
¢IMHAIE IUIOMAAM), a TAKKe IOKA3aHA CyMMapHas Harpy3ka Ha | M° 33 HCKIIOYCHHEM

COOCTBEHHOI'O BeCa.
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[Harpyarn
Harpresy A MoCToOAHHBIE HAFPY3KA x|

Bk,
H aHMEHOBaHE Hopraruen | Pacyethoe

) ETe 08 BHAYEHWE| SHaYEHME
¥ TMOKpBTAYA Ha N . . e
¥ Beowiran woid 1 |CoScTEEHHEI BEC

2 |Monel B 30aHUM 01a 022

3 |MeskBapTupHelE neperopoakd 05 0e

4 |BHyTpurkBapTHPHEIE Neperopoaku 0.4 0,48

5 | CymirapHan Harpyska 1.08 1.3

Cnpaet.a |

4] | »

3akpemE
P parveHTMROBaTE |
CoxpaHuTE Wkany |

Puc. 52. IIgeroBas mkana Harpysku Puc. 53. luanoroBoe okHO [locTOSIHHBIE HATPY3KH

YdeT Harpy3ok

[TapameTpbl KOHEYHORIEMEHTHON MOJIENIN 3aJal0TCSl B TMAJIOTOBOM OKHE I'eHepanus npoexkra
SCAD, xoTopoe BBI3BIBAETCS TpHU oOOpamieHuH K omeparuu ['eHepauus pe3yjbTHPYIOIIETro
npoekTa. 3arpyXeHUs WIA TPYIIbl HArpy3ok OynyT ¢GopMUpOBaTbCA TOJIBKO B Cllydae
aKTUBHU3aLMKM MapKepa Y4Yer 3aJaHHON HHGOpPMAallUH 0 HArPy3Kax.

Eciu B HacTpoiikax mpoekTa npeaycMoTpeHo (GOpMUPOBAaHHE TPYII HArpy3oK, TO MAJis
KaXX/10TO THUIIA Harpy3ku OyJeT chopMupoBaHa OTHeNbHas Tpymnia, HapuMep «CoOCTBEHHBIH Becy,
«Ilonsl B 3manum» u T.M. B ciiydae dopMupoBaHus 3arpyKeHHH pacrpeaesieHue Harpy3ok IO
Pa3HBIM 3arpy>KEHHUSM BBITIOTHSET MMOJIH30BATEb.

Pacnipenenenuie BBITTONHIETCS B IUAJIOTOBOM OKHO DopMHpoOBaHuUe 3arpy:keHuii (puc. 54),
KoTopoe mnosiBasiercss nocie Haxatuss kHonku OK B oxnHe Ienepamus mpoekta SCAD.
PexoMenayercs cienayronmi NopsaoK 1eUCTBUNA B 3TOM OKHE:

% B moste Mst 3arpysKeHusi BBECTH HAaMMEHOBAHUE 3arPy KEHHUS;

Y ¢ moMOIBK MapKepoB BHIOPATH BH HArPY30K, BXOISIIMX B TEKYIIEE 3arpyKEHHE
(mOCTOSIHHBIE WJIM BPEMEHHBIE), MOCIE YEro CIUCOK COOTBETCTBYIOIIMX Harpy3ok
OyJIleT moKa3aH B JICBOW TaOIHIIE;

L BrIOpaTh B TAaONMIlE HArpy3Ky, KOTOPask BXOJUT B COCTAB TEKYLIErO 3arpyKEeHHs, U
MEPeHeCTH €€ B MpaBylo TaOMuIy (CHUCOK HAarpy3oK, BXOISIIMX B TEKyIlee
3arpyeHue), HakaB KHOIKY ¢ H300pakeHnEeM OJIMHOYHOU CTPEIKH;

Y moBTOpUTH TOCTIENAHEE ICHCTBUE U IS IPYTUMX HArpy30K, KOTOPBIE MOMEIAKTCS B
3TO 3arpyxeHue (eciu B 3arpy’K€HHE TIOMEILIAIOTCS BCE HArpy3Kd U3 JIEBOU
Ta0JINLIBI, TO MOXKHO BOCTIOJIb30BATHCSI KHOMKOW C ABYMS CTPENIKAMH);

U gaxaTh KHONKY 3alMcaTh IS COXPAHEHHUS 3aTPy)KEHHS 110,] BBEICHHBIM HMEHEM.

B mpaBoii Tabnuiie Bo BTOpod Tpade 3amuchIiBaeTCs 3HAUYCHHWE HArpy3Kd, a B TPETbed —
KOX(QQHUIMEHT, C KOTOPhIMM JlaHHAs Harpy3ka BoiaeT B 3arpyxenue. I[lpu HeoOxoaummocTu
kod(purmeHT MoxeT ObITh M3MEeHEH. CeayeT MOMHHTh, YTO TPUBEJICHHBIC B TAOIUIIe 3HAYCHUS
COOTBETCTBYIOT HACTpOWKaM pekuMa (OPMUPOBAHUS HATPY30K, T.€. €CIM B HACTPOHKax ObLIH
Ha3HA4YeHbl pacyeTHbIC 3HAYEHUS, TO OHM OyAyT M B Tabnuie (B 3TOM Cllydae YMHOXKEHHE Ha
KO3 (UIIMEHT HAJIeKHOCTH TI0 HArpy3Ke yKe BBITIONHEHO). MCKiIroueHne cocTaBiseT Harpys3ka ot
cOOCTBEHHOT0 Beca, 3HAaUCHHE KOTOPOW B TaOJuIle HE MPUBOAUTCS T.K. OHO 3aBUCHUT OT CEUEHHS U
MaTepuana pa3IuIHbIX dJICMEHTOB.
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Puc. 54. JIlnanororoe okHO Puc. 55. Jluanorooe oKHO
I'enepanus npoexta SCAD ®opMHupoBaHHeE 3arpyKeHUH

MopgenunpoBaHue y35a nepece4yeHuA KOJIOHHbI N NepeKpbITUA

Ecnu B nuanoroBom oxHe I'enepanus npoexkta SCAD (puc. 54) BximrodeH mapkep CryleHue
CeTKH MO/l KOJIOHHAMH, TO IIPU Te€HEPALlUU KOHEUHOAIEMEHTHOM CXEMbI Ha y4acTKaX MepeceueHus
KOJOHHBI U TIEPEeKpHITUS OyAeT aKTUBU3UPOBAH PEXUM (POPMHUPOBAHUS TPYIIIBI 3JIEMEHTOB,
Mojenupyolieil obnacth nepeceueHus. OOnacTh MPEACTaBIAET COOOW KECTKOE TENOo, pa3Mephl
KOTOpPOTO COOTBETCTBYIOT pa3MepaM CEUYEHHs KOJOHHBI. B 3aBUCMMOCTH OT MOJOKEHUS KOJIOHHBI
OTHOCUTENILHO Kpasi TUIMTBI 00JacTh OyJIeT HMEeTh pa3ludHylo KoHburypamuio (puc. 56).
Hamnpumep, Ha pucynke 56 moka3zana KOHGUTYpanus 00JacTH OMUPAHUS MPSIMOYTOIBLHON KOJIOHHBI
Ha IUTUTY B CepelUHE IUIMTHI — a) U Ha Kpato — B). COOTBETCTBEHHO, JKECTKUE Tela ISl dTUX
Clly4aeB ONMMpaHUs MOKa3aHbl HA pUCYHKax 0) u r). XKecTkoe Teno B JAHHOM MPUMEpPE CTPOUTCS
HCKYCCTBEHHO M3 CTEPKHEBBIX AJIEMEHTOB, [ KOTOPBIX B KECTKOCTHBIX XapaKTEPUCTHUKAX MOIYIIb
YIOPYTOCTH MPUHUMAETCS Ha 2-3 TOpsAKa BBIIIE, YeM JJISl HEPEKPHITHS U KOJTOHHBI.

a) 0) B) r)
Puc. 56. MonenupoBanue 00JacT rnepeceueHust KOJIOHHBI U MIePEKPBITHSI
B HekoTOphIX ciy4asx mporpaMma HE MOXET aBTOMAaTHYECKH MOCTPOUTH O0IacTh
nepecedeHus: (HampuMmep, NMpU OYEHb MAJICHBKOM PACCTOSIHUM MEXIY KOJIOHHAMH WM MEXITY
TPaHbl0 KOJOHHBI U KpaeM IUIUTHI). Pe3ynbTaThl aBTOMaTHUECKON TeHepaluyu CETKU KeIaTelbHO
BCETrJja KOHTPOJIUPOBATH M MPU HEOOXOAUMOCTH BHOCUTH KOPPEKTHPOBKH B PACUETHYIO CXEMY.

[ okymeHTaTOp

VcxonHple naHHBIE W pe3yJIbTaThl pacyeTa B TAaOMUYHOM (opme MOryT OBITh NepelnaHbl B
penaktop MS Word wnm snexkrponnsie Tabnumsl MS Excel. BeizoB nporpammsr popmupoBaHust
TaONUI[ BBIIOJNIHAETCA W3 paznena JloKymMeHTHpOBaHHWe jepeBa MpoekTa. JlMamoroBoe OKHO
JTOKyMeHTaTopa (puc. 57) BKIIOYAET PSJT CIIUCKOB:
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Buabl MCXOAHBIX JAHHBIX — CIUCOK MCXOJHBIX JAHHBIX, MOATOTOBJICHHBIX MPH OMUCAHUU
TEKyIIeH 3a/1auH;

Buabl pe3yabraTroB pacdyera — CIHCOK PE3yJIbTaTOB, MOJIYYEHHBIX B IPOLECCE PEIICHUS
3aJa4u;
Nudopmanust o pasgejie oT4eTa — JOMNOJHUTENIBHBIE JaHHBIE O paslienax IpOeKTa,

3aJlaHHBIE T0JIb30BATENEM;
Pa3nesibl oTueTa — MHpOpPMAIUs, OTOOpaHHAS ITOTH30BATEIIEM JJIsT BKIIFOUCHUS B OTUET.

ol x
®aiin Hacrpoiisn Cepenc  Crpaica
F—— | [Nepemew eHun | Yszael I SarpyseHia I HanpaeneHua nepereww eHMi |
Blnbl MEXOAHSIX AaHHBTH Pasnensi oTueta HazgaH1e pasgena
> | |Boonra nepememermit MepeneweHiA yznos rpynns N2 no HanpeneHue ocu 2
b33
Beepx
Bhuts

BUbI pESYIETATOR pacueTa
M‘l v
BEIG0pKa nepEnEEHM > WV Tymyneriei et
I = 4
Ej,g‘;';f:j:;‘j;:ﬁ:;‘:ﬁiﬂMw - ﬂl [V BLIEQAUTE ETPOKM © HUNEBEIMMA SHAMEHMAMM BAKTOPOE
Uouns u Hanpaxeris _I
BriSopka YCHAMI M HaNDSKeHK i~ CnparaTe NOETOPAIOWMECA HOMERA
HICHAMA 1 HANDAKEHYA [KOMBHHAWA
BEIGOPKa YCHAMI M HANDAHEHMS [Kon
PacueTHbie coveTatun ucn foran ™|
WHpopMaLua o pazaene oTueTa
Cosnare novent MS Word | Cosaare ratasi MS Excel |

K Beon @ crpesia K Orvera & Crpasra

Puc. 57. lnanoroBoe 0kHO Puc. 58. lnanoroBoe okHO
Pe3yabTarsl pacyera IMepememenust

Jns Toro, 4toObl Kakas-mnO0 WHQOpPMALUs TOmMana B OTYET, HEOOXOIMMO MEepEeHEeCTH ee
HavMEHOBaHKE B CMCOK Pa3znmesibl oTdera. [l 3TOro MCMOJIB3YIOTCS KHOIKU C M300paKeHHEM

OJTHOM U IBYX crpenok. [lepBas u3 HUX oOecrieunBaeT BEIOOPOUHBIN MIEPEHOC MO OTHOM
CTPOKE U3 JIEBOTO CIIMCKA B IIPABBI, @ BTOpasi — MEPEHOC BCErO CIUCKA LEIUKOM.

[Ipu BBIBOJE pE3YJBTATOB pacdyeTa C KHOMKOU CBSI3aH BBI30OB JIMAJOrOBOIO OKHA
HACTpOMKHU cojepkaHus ordera. CTpyKTypa 3TOrO OKHAa YHHMBEpPCAJbHAa M HE 3aBUCHUT OT BHJA
pe3ynbraroB pacuera. OKHO BKJIIOYaeT 4eTblpe cTpaHulpl (puc. 58). Ha mepBoil crpanuie
BBOJIUTCSI HAUMEHOBAaHUE pazjiesia 0TYeTa, KOTOpOe MOCJIe BIX0a U3 OKHA ITOMEIAETCsl B KAUeCTBE
Ha3BaHMs paslieia B cOUcOK Pazgennl oruera okHa JokyMmeHTaTopa. Kpome Toro, Ha Hei
pa3MelleHbl TpU MapKepa:

TuTyAbHBIN JMCT — BBIBOJ] TUTYJIBHOI'O JINCTA NIEPE]] KAXKIBIM pa3/IelIOM OTUETa;

BbIBOANTL CTPOKH € HYJIeBBIMH 3HAa4YeHHAMH (AKTOPOB — (opMupoBaHue TabauI] C
MOJTHBIM HAa0OpOM CTPOK, BKJIIOYAash U T€ CTPOKU, B KOTOPHIX BCE (PaKTOPHI HMEIOT HYJEBOE
3Ha4eHWe (dTa BO3MOJKHOCTh II03BOJIAET BBIIOJHATH JONOJHUTENbHYI0 00pabOTKy Bcex
pe3yIbTaToOB B 3JIEKTPOHHBIX Tabnunax Exel);

ChnpsATaTh NOBTOPSIIOIIMECS HOMepa — MCKIIOYAeTCsl IMOBTOPEHHE B TalJMIle HOMEpa
OJIHOTO y3J1a WJIM 3JEMEHTa (HampuMep, IPU BHIBOJE YCUIUI B Pa3iIMYHBIX CEUYEHUSX CTEP)KHEH
OJTHOTO HJIEMEHTA HOMEP IEMEHTA OyJeT BEIBOJUTHCS TOJIBKO OJMH pa3 PsiIOM ¢ HOMEPOM IEPBOrO
CEYeHUS).

Bropas crpanuua (Y3Jbl Wiy JJieMeHThI) IpeJHa3HaueHa JUIsl Ha3HA4eHUs CIIMCKa OOBEKTOB,
COOTBETCTBEHHO Y3JI0B MJIM 3JIEMEHTOB, C KOTOPBIMM CBSI3aHBl PE3YJIbTATHI, IOMEIAEMbIE B OTYET
(puc. 59). CrpaHuiia BKIIOYAET JBa pa3BepHYThIX cnucka — JlocTymHble 1 BbIOOpa u
BbiOpannble, B NEpBbI M3 KOTOPBIX 3alMCBIBAIOTCS MMEHA TPYII y3J0B WM 3JIEMEHTOB,
c(OpMHPOBAHHBIE B PACYETHOW MOJEIM, a BO BTOPOM — TPYMIIbI, PE3YyJIbTAaThl pacuyeTa KOTOPbIX
IoMeIarTcs B pacdeT. llepeHoc MMEH TIpynn W3 NIEPBOrO CHHMCKa BO BTOPOW BBINOJIHSETCS

KHOTIKOM MpU TIEPEHOCE MO OJHOU IPyMIe WIA KHOMKON — MPH NIEPEHOCE BCEX TPYIIIL.
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Ecinu kakue-nmnO0 0OBEKTHI HE BOIIUIM B T'pyniibl, TO UX HOMCpPAa MOKHO 3allvCaTb B IOJIC BBOJA

Cnucok u INEPCHECTHU B BblﬁpaHHLIe KHOTIKOM , HaxosIencs CIIpaBa OT IIOJIsL BBOJA.

. #
YnaneHI/Ie OTMCYCHHBIX CTPOK M3 CITMCKa BbIﬁpaHHbIe BBINTOJIHACTCA KHOIIKOH
Ofiune faHHpe  JIEMEHTEI | Sarpgmenml Yeuua u HaI'IDFI)KEHMHI Meperewenia | Ysael I SarpyseHia I HanpaeneHKa nepemeweHHi |

JocTynHele AnA Beifopa Britpates HassaHue pazaena
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1700-1860 2000 2100-2130 3

x Oretia @ Crpasica x Orveta @ Crpaeka
Puc. 59. Ctpanuna JiieMeHTBI Puc. 60. Ctpanuna Ilepememenns

Bun ctpanunsl 3arpyskenusi (puc. 61) u npaBuiia paboThl ¢ HEHl aHAJOTUYHBI TIPEIbIAYIIEH
CTpaHHIIE (32 UCKIIOUYEHHEM TOrO, YTO OTCYTCTBYET IOJIi€ BBOJA CIMCKA Y3JIOB WJIM JIEMEHTOB).
PesynbraThl MOTYT BBIBOAMTHCS TI0 OJJTHOMY HMJIM HECKOJIEKHM 3arpykeHusiM. [Tpu 5ToM auist Kax o
TPYIIIBI Y3JI0B MM 3JIEMEHTOB 3TOT HA0OP MOXKET OBITh CBOM.

x x
I'Iepemeu.lenwﬂl Ysnp  SarpyseHka | Hanpaeneria nepamemenwﬁl I'Iapemeu.leﬂwﬂl 3nemembll Jarpytctia  JEMAKA M HANPAKEHHA |
JoctynHele 4nA BeiGopa BritpatHeis LocTynHEIE 007 BeIGDpa BrIGpaHHEE
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16 - "Mech_mashines" 11 -"Load_09" My My
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18 - "Temperature_minus_40" 18 - "Temperature_minuz_40" Mz 13 | oy
13- "Snow_full" 23 - "Support_block_2" ay N
20-"Snaw_left" 26 - "Support_block_5" M Ny
21 -"Snaw_right" > |
22 -"Support_block_1" Todv'

- "Support_block_2" M

- "Support_block_3" MY

pport_block_4" Moy #
port_block 5" i
o d_left”
" f!TA_iL.u' ;I ar
MuHLManEHDE sHAYSHHE I'?3
M aKCHMANsHOE SHAYEHUE I?E‘
& Ok x OrreHa @ Cnpaetka x T — @ Cnpaska
Puc. 61. Ctpanuna 3arpyxenue Puc. 62. Ctpanuna

Yceuniusa 1 HanpsiKeHUus

Ha nocnenneit crpanuue (puc. 62) Ha3HAYAIOTCS CIUCKU (PAaKTOPOB, KOTOPHIE JOKHBI TIOMACTh
B PEe3yJbTHPYIOIIMA NOKyMEHT IO JaHHOMY BMJYy pacueTa W IO KaXAOW TIpyIIe y3JI0B H
aneMeHToB. HanMeHOoBaHME CTpaHMIIBI 3aBUCUT OT BHJAa BBIBOJUMBIX pe3yibTaToB pacdera. Ilpu
BBIBOJIC TiepeMelneHnii — HamnpasiieHue nepemenieHuii, Tpy BBIBOJIE CHIIOBBIX (aKTOPOB —
Yeuaus v HAaNPsSIZKeHUs, U1 Harpy3o0k oT gpparmMenTa cxembl — Harpysku u 1.11.

B 3TOM OKHE KpoMme cIUCKOB BbIOOpa (pakTOPOB MPESyCMOTPEHBI JiBa MOJIS BBOJA, B KOTOPBIX
MOXKHO YKa3aTh JHana3oH BbIBOAMMBIX 3HAuYeHWH JUIs yKa3aHHOro ¢akrtopa. UtoObl 3amathb
JIMana3oH CleAyeT OTMETUTh CTPOKY C HaMMEHOBaHHUE (pakTopa B cnucke BbIOpaHHBbIe U BBECTH
3HA4YeHUs TpPaHUI] JAMana3oHa (MUHMMajibHOE W MakcuMmaibHOe). IIpm HEoOXOoIUMOCTH 3TH
JeUCTBUS MOXKHO BBIIIOJHUTD JJIs1 KQXKJI0T0 (haKTopa B CITUCKE.
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