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BBEJAEHHUE

B Hacrosiiee BpeMsi B MPOCKTHBIX OpPraHU3aIUsIX OINPEIeIICHUE
HaMpPSKEHHO-1E(OPMUPOBAHHOTO COCTOSIHUSI CTPOUTENIBHBIX KOH-
CTPYKIIMM OCYIIECTBIISIETCS B OOJBIIMHCTBE ciaydaeB Ha OBM c wuc-
MOJIb30BAaHUEM MPOEKTHO-BBIYUCIUTEIBHBIX KOMIIJIEKCOB, CPEId KOTO-
pBIX OJHUM U3 Haubosiee pacnpocTpaHeHHbIX sBisiercs SCAD
(Structure construction automatic design), pa3paOOTaHHBIN YKpauH-
ckumu creruanuctamu (SCAD Group) B r. Kues.

SCAD - uHTerpupoBaHHas CHCTEMa IMPOYHOCTHOIO aHaIM3a U
MPOEKTUPOBAHUS KOHCTPYKIHU, alrOPUTM YUCIEHHOIO pacyera KOTO-
pOro OCHOBaH Ha METOJIE€ KOHEUHBIX AJIEMEHTOB M HMCIOJIB3YETCS IS
OTpeieNICHUs HaIPsSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHHUS KOHCTPYK-
WA TIpU JEUCTBUU CTATUYECKUX U TUHAMHUYECKUX HArpy30K, a TaKXKe
JUISL pEIIEHUE psJia 3a71a4 IPOSKTUPOBAHUS DJIEMEHTOB KOHCTPYKIIHHA.



HPAKTUYECKOE 3AHATHUE Nel.

UCITOJIb30BAHUEM IIK SCAD

[lens pabOTHI:

03HAKOMHUTBCS ¢ HHTEP(HEHCOM IMPOCKTHO-
BhIuHCIUTENIbHOTO KoMmIiuiekca SCAD, co3naTth HOBBINM IPOEKT B BUJIE
MHOTO3TXKHOT'O 3J]JaHHSI C TIJIOCKOM KPOBJIEH C MCIIOJIb30BAaHUEM MPO-

TOTUNA paccuuTath (puc. 1.1).
CocTtaB paboThI:
- CO3J1aTh HOBBIU IIPOEKT;

- C03/1aTh F€OMETPHIO INIOCKOM paMbl MHOTOATaKHOT'O 3/IaHUS
C IUIOCKOM KpOBJIEH ¢ JaHHBIMM IIPUBEJCHHBIMU B Ta0auIe A.l;
- 3a]1aTh HEOOXOAUMBbIE€ XaPAKTEPUCTUKU MaTepuasia 3JIeMEH-

CO3JAHUE CXEMBI
MHOT O3TAXKHOI'O 3JAHUS C IJOCKOHW KPOBJIEH C

TOB paMbl U UX MOMEPEYHOT0 CEYEHHUS (5KECTKOCTH);
- 3aJ1aTh OMOPHI paMBbl;

- IPOM3BECTH JIMHEHHBIN PACUET PaAMBI;
- IPOAHAIM3UPOBATH MTOJYYCHHBIC PE3YJIbTAThl HAMPSKEHHO-
neOPMHUPOBAHHOTO COCTOSIHUS PAMBI.
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Pucynok 1.1 — PacuetrHas cxema k abopatopHoid padote Nel




Yka3aHus K BbIIIOJIHEHUIO Pa0OThI:

1. lyist 3amycka MpoTrpaMMHO-BBIUUCIUTEILHOTO KOMIUIEKCa HE00-
XOJIUMO C TIOMOIIBIO Kypcopa B BHJE CTPEJIKH, YIPaBIsIEMON MBIIIbIO,
3aiit B MeHIO «Ilyck» - «Bce mporpammen»y - «SCAD OFFICE» u mpo-
U3BECTH JBOWHOM IIECTYOK JICBOM KHOINKHK MBI Ha spiibike «SCADy.
Ha skpane nosButcs mHopmanronnoe okHo SCAD, umeromiee Tpu
paznena Ha naHenu MmeHwo - IIpoekr, Onuuu, CrnpaBka U MHCTPYMEH-
TaJbHYIO TIaHEeJb ¢ 5 KHOoMKamu (puc. 1.2).

Structure CAD (pabora 1) (HA0102¢1)
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Pucynok 1.3- JlnuanmoroBoe okHo SCAD a5t co3ganusi HOBOTO Ipo-
eKTa

2. Jlitg co3maHusi HOBOTO MPOEKTA CIEAYET KypCcOp YCTAaHOBHUTH Ha OJI-
HOMMEHHOW KHOMNKE «Co31aTh HOBBIM NIPOEKT» HHCTPYMEHTAIBHON
IIAHEJIA ¥ HaXaTh JIEBYIO KHONKY MbIIK. Ha 3kpaHe nosiBUTCSA Aualio-
roBoe okHO HoBrIit mpoekT (puc.1.3).

B cootBercTBytomux nojisx HanmenoBanue, Opranuzanus, O0b-



€KT TMOJIb30BaTeNIb JOJKEH C KCIOJh30BaHWEM KJaBHATyphl BBECTH
JTaHHBIe, HeoOXoaumble 11 uaeHTudukanuu mnpoekta SCAD B Oynay-
IEM.

[To xenaHuO MOJIb30BaTENb, Ha’kaB Ha kHONKy EJIMHUMIIBI N3-
MEPEHMUS, moxeT BbIOpaTh €AMHUIIBI U3MEPCHUS (PU3UICCKUX BEIIH-
YUH, WCIOJB3YEMbBIX JIJIS BBOJA W BBIBOJAA IMOJYYCHHBIX JAaHHBIX B pe-
3yJdbTaTe pacuera, TUMN OyAyIIeH T€OMETPUU CXEMbl B COOTBETCTBYIO-
meM BhImagaromeM crucke Tum Cxembl, a TakKe BHJ HOPMATHUBHBIX
JTOKYMEHTOB, COTJIACHO KOTOPBIM OY/IET IMMPOM3BOIUTHCS pacyerT.

3. Jlanee st coxpaHeHHs] BBEACHHBIX JAHHBIX O HOBOM IIPO-
€KTE Kypcop B JUAJIOTOBOM OKHE MoaBoauTCs K KHomke OK u HaxkuMma-
eTCs JIeBast KHOIKa MbIH. Ha sxpane nmosiButcs okHo Co3JaHHe HOBOT'O
npoekta SCAD, rae B mone Mms daiina HeoOxoaumo BBecTH uMs (aii-
na, coaepxkamero Oyaymmii mpoekt SCAD m Haxath KHONKY Coxpa-
HUTh (puc. 1.4). Ilpu stom ¢aitn Oyner coxpaHeH (IO YMOJYAHHIO) B
nanke SDATE na mucke C.
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Pucynok 1.4- /InanoroBoe OKHO JyIsi COXpaHEHUsl (paiija ¢ HOBBIM
IPOEKTOM



] Stucturs CAD (poGora B DSORTAOIOZ TSP
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Pucynok 1.5- /lepeBo npoekra

Komanpna «CoxpaHuTh» COXpaHSAET HOBBIU MPOEKT U OTKPBI-
BaeT OKHO co cxeMoit JlepeBo npoekra (puc. 1.5, puc. 1.6).

Paznensl mepBoro ypoBHs JlepeBa mpoeKkTa O0TOOpaXarT YEThIPE
sTana BeinojHeHus atoboro mpoekta SCAD: Ucxoanbie nanubie, Pac-
yer, PesyabTaTthl 1 KoHCTpynpoBaHme, KaXIblii U3 KOTOPBIX COJEP-
YKUT pa3Jiesibl BTOPOTO YPOBHS.

4. JIns co3gaHusl pacyeTHOM CXeMbl HEOOXOJIMMO BOWTH B pasjei
HcxoaHbie JaHHBIE U OTKPHITH OJWHAPHBIM IIEITYKOM JIEBOW KHOIKH
MBIIIIA HA3BAHUE pa3jiesia BTOporo ypoBHs PacueTHas cxema.



Structure CAD (pa@ DASDATA
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Pucynok 1.6- [lepeBo npoekta SCAD B pa3BepHYTOM BHUIE
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Pucynok 1.7 PabGodee okHO mpemnpolieccopa

5. Jlms Hagana pa®OTHI IO CO3JAaHHUIO PACUYSCTHOM CXEMBI, Kypcop

MOJIBOJIUTCA K MUKTOTPpaMMeE B ¢ uassauumem Pacuermas cxema u
Ha)KUMAaETCs JieBas KHOMKAa MbBIIMM. B pe3ynbrate oTKpoeTcs padouee
okHOo SCAD, cocrosiiiee u3 naneau Menio, UHcTpyMeHTAILHOM na-
Hesau 1 Ilanean Bkaaaok (puc.1.7).

[Tanens GyHKIUMNA yrpaBieHus Buzyanuzanueit u Ilanens ¢uib-
TPOB OTOOpaKEHUs MOSIBISIOTCS W HMCUE3AI0OT C JKpaHa MPU HAXKATUU

KHOTIOK Pt U Ha WHCTPYMEHTAIBHOW TAHEJIM MPU aKTUBU3UPO-
BAHHOI BKJAJKE YNpaBjeHHe U coAepKaT (PYHKUUH OTOOpaKeHUS
TOU WY MHOW UH(GOpMaLMK 00 AJIEMEHTaX, y3jax u T.J.

6. JIyist co3maHus CXEMbl MHOTOATAXKHOTO 3JaHUSI C TUIOCKOM
KpOBJIeH ¢ ucnonb3oBanueM nporotuna SCAD HeoOXoauMo aKTHBU3H-
pOBaTh BKJIAAKY

L
Cxema Ha IlaHesiM BKJIAJAOK U HaXaTh KHONKY FH I'enepa-
YA NPOTOTUIIA PAMBI
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Pucynok 1.8 - luanorooe okno SCAD st BbIOOpa KOHGUTYpalivu
paMbl
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Pucynok 1.9 - Jluanorooe okHo SCAD niist 3agaHus mapamMeTpoB
paMbl

HazHaveHue Tuna K3 ‘

Ha skpaHe MOsABUTCS IUaOrOBOE OKHO BBIOOpa KOH(UTYypaiuu
pambl (puc.1.8). Jlagee KypcopoM cieayeT MOCTaBUTh MapKep psaoM
NAKTOrPAMMOM MHOTO3TaKHOM IIJIOCKOM paMbl, KaK II0Ka3aHO Ha
puc.1.8 u HaxaTh kHONIKY OK.

/. B mosiBuUBILIEMCS TMAJIOTOBOM OKHE 3ajaHWe MapaMeTpoB
perynsipHor pamsl (puc.1.9) BBOJ reOMETpUUYECKUX pa3MEPOB PaMbl BbI-



MOJIHSIETCSI C TIOMOILBIO JIBYX TAOJIMII: JIEBOU - JJIsl OMUCAHUS TPOJIETOB
Y TIPABOM - JJIs1 OTIMCAHUS DTAXKEU.
Jlns Hameir paMbl HEOOXOJMMO BBECTH JIaHHBIC B 00€ TaOJIMIIHI,
KakK MmokaszaHo Ha puc. 1.9. [lanee cienyer Haxath kHoniky OK B auano-
roBom okHe U1 SCAD aBTOMaTtuuecku MOCTPOUT paMbl C 3aJaHHBIMHU
MOJIB30BATEJIEM MapaMETPaMH.
8. HazHaueHue xKecTKOCTEN CTEPKHEBBIX AIIEMEHTOB (MaTepuall,
MOTIEPEYHOE CeYeHHWEe U KOA(DPUIMEHTHl YNPyroro OCHOBAaHHS) OCY-

HIECTBIISIETCS HAXKaTUEM KHOHKI/I’% BKJIaaku HasHavyeHuMst UHCTpY-
MEHTAJIBLHOW MaHeau. [Ipu 3TOM MOsBIAETCS MHOTOCTPAHUYHOE JTUAJIO-
roBoe OKHO 7KeCTKOCTH CTepKHEBbIX 3JIEMEHTOB, HA MIEPBOM CTPaHU-
11e kotoporo (Bpi0op THIA KeCTKOCTH) HCOOXOIUMO aKTHBHU3UPOBATH
onuuo I[lapamerpuyeckue cedeHHsi, TOCTaBUB MapKep B COOTBET-
cTBytomieM mnoJje (puc.1.10.)
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Pucynok 1.10 — 1-ag ctpanuna nua- Pucynok 1.11 — 2-as crtpanuna
aoroBoro okHa SCAD mis BeiOopa mumanoroBoro okHa SCAD mms 3a-
croco0a 3aJaHus KECTKOCTH JaHWs TapaMeTPOB CCUCHHS DJIe-
CTEP KHEBBIX DJIEMEHTOB MEHTOB

3areM HEOOXOAMMO TEPEUTH Ha CIIEIYIONIYI0 CTpPaHUIy OKHA —
IHapamerpuueckue ceuyenussi (puc.l.11) , rme 3amarorcst xapaktepu-
CTHUKHU CEUYEHUSI IJIEMEHTOB B CIEAYIONIEN MOCIEA0BATEIbHOCTH:

- B BBINIAJIAIOIIEM CIHCKE «MaTepHual» BeIOpaTh TpeOyemblil (Map-
Ka OETOHA WJIM CTaJn);



- (hoopMa MOTMEPEIYHOTO CEUCHHUSI PJIEMEHTOB BBIOUPAETCSI HAXKATHEM
Ha KHONIKY C COOTBETCTBYIOIIEN MUKTOrpaMMOM (B HAIEM Clyyae IMps-
MOYTOJIbHUK);

- B COOTBETCTBYIOIINX IMOJISX BBOAUTCSA pa3Mep CEUCHUS;

JI1st TpoBEpKU MPaBUIBHOCTH BBEACHHBIX JAHHBIX HCIOJIB3YETCS
kHonka KOHTpoJIb, B pe3yibTare 4ero MosBiIsEeTCs W300pakeHUEe BBe-
JIEHHOTO TIOMEPEeYHOro cedyeHusi B maciurade. Eciu Bce HazHauYeHUS
BepHBI — HAXXMUTE KHONIKY OK (0KHO 3aKpbIBaeTCs)

Janee HE0OXOAMMO BBIOPATH JIEMEHTHI, K KOTOPBIM OTHOCUTCS
BBEJICHHOE MONEPEYHOE CEYEHHUE, NI HAIIErO IPUMEpPA - BCE DIIEMEHTHI,
MyTEM IMOJBEACHUA K HUM Kypcopa W OJMHAPHOIO HAXKATUS JIEBOU
KHOTKU MBI (3JIEMEHT OKpacuTcsi B kpacHbIi 1BeT). Korma Bce HE0O-
XOJMMBIE 3JIEMEHTHI BBIJIEIEHBI, CIEYET NOATBEPAUTh HAXKATUEM KHOTI-
ku | % na WHCTPYMEHTAJIBLHOU MaHEH.

9. HaznaueHnue OMOpHBIX CBA3€EH (OMOP) OCYIIECTBISCTCS B AUATIO0-
roBoM okHe CBsizm (puc.1.12), xKoTOpo€ MOSBISETCS MPU HAXKATUU

KHOITKHA | A «YCTaHOBKa CBA3€M B y3J1aX» MHCTPYMEHTAJIbHOW MaHEIU
BKiaaku HazHauyeHus.

HazHaueHue TiNa 3nemMeH
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Pucynok 1.12 - Inamorosoe Pucynok 1.13 - Jmamorosoe okao SCAD
okHo SCAD nns HazHaye- )1 BBIOOpA TUIA KOHEYHBIX DJIEMEHTOB
HUS OTIOPHBIX CBA3EU

Kuonku X , ¥V , Z o3HavaroT Hanmu4ue (COOTBETCTBYIOIIAS KHOII-
Ka «YTOIUICHA») WIM OTCYTCTBHE (COOTBETCTBYIOIIAs KHOIKA «OTXKa-
Ta») BO3MOXXHOCTH TNEPEMEIICHUSI y3ja BIIOJb OCE O0OIlell CHUCTEMBI
koopauHat X , ¥ u Z. Knonku UX |, UY , UZ o3HavaroT Haimu4ue (COoT-



BETCTBYIOIIAsl KHOIKA «YTOIUICHA») UM OTCYTCTBUE (COOTBETCTBYIOIIAS
KHOIIKA «OTJIOKEHA») BO3MOXKHOCTH MOBOPOTa B Y3J€ OTHOCHUTEJIBHO
yKa3aHHBIX OCei 00IIel CUCTEMbI KOOPAUHAT.

B HameMm ciydae a1 CO3JaHMS JKECTKOTO 3allEMJICHUS B OIOP-
HBIX y3JIaX HEOOXOAWMO B IHAIOrOBOM OKHE CBSI3M «yTONHUTBH» BCE
kHonku X , Y , Zu UX UY ,UZ ., u naxate kHonky OK, BeiOpaTh Tpe-
OyeMbIe OMOPHBIC y3JIbl M HaKaTh KHOIKY % na UHCTPYMEHTAIbHOU
MaHEJIH.

10. Tun koneuHbIXx 37eMeHTOB (KD) urpaer He MajlOBaKHYIO
pOJb B TOYHOCTHU OMNPEACICHHS HANpPsHKEHHO-Ie(OPMUPOBAHHOTO CO-
CTOSIHUSI KOHCTPYKIIMU OT JACHCTBUS BHEIIHUX Harpy3ok. Tum KO,
HanOoJIee TOYHO MOIXO/IAIINHN SIS paCUETHOM CXEMBI MOYKHO BBIOPATh B
nuanoroom okHe HazHayenue TtMma 3jemeHTa (puc.l.13), BrI3bIBac-

MO€ HaXaTHUEM KHOIIKH 4r HAa WHCTPYMEHTAJIIbHOM  TAHEIW IIPH aK-
TUBU3UPOBAHHOW BKIIagke HazHaueHue.

[Tocne ycrtanoBku Tpedyemoro tuna KO (nns Hamero npumepa —
tun 2 CtepkeHb MIOCKON paMbl) HaxxuMaetcst kHonka OK nuanorosoro
OKHA.

11. Co3manue 3arpy>X€HU pacueTHON CXEMBI SIBIISIETCA HEOOXO-
JTUMBIM 3TarnoM BbIToTHEHUsT ipoekta SCAD U BBINOTHSAETCS C TTOMO-
b0 (YHKIIMOHAJIBHBIX KHOIOK IAHEIM WHCTPYMEHTOB BKJIajke 3a-
rpy-KeHMsl.

VY3noBas Harpy3ka P, (puc.1.1) 3agaercst ¢ moMONIbI0 KHOMKU

=% KOTOpas BHI3BIBACT JMAJIOTOBOE OKHO «BBOJ y3IIOBBIX HArpy-
30k». IIpu aTOM «yTamuBanue» omHOM u3 KHomok X, Y, Z, UX, UY,
UZ o3nHauaer HampaBlieHHE AEHCTBUE HATPY3KU BJOJb COOTBETCTBYIO-

1IeH OCU WJIM BpaIllEHUE MOMEHTa BOKPYT COOTBETCTBYIOIIECH OCH (pHUC.
1.14).
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CCTEMa KOOPAMHET HaMPYSKA

(% 06Wan cMCTEMa KOORAMHAT

" MecTHaA cMCTEMAa KoopaWHaT

Bug Harpysku

% CocpenoTousHHan !

" PacnpenensHHas
E Hanpasnerue geicTemns Harpysk
>
" TpaneunesHanan E Cunel MomeHTe!
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3HEMEHME HAMPYSKH
MpueAska HarpYaKM B ADNAX 4NMHB!
FUOKOEA YACTUH CTEDHHS
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A1 1 M
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Pucynok 1.14 - 3amanue y3moBou HcyHOK 1.15 - 3aganue cocpeno-

Harpy3ku P, =5,5kH Baoss ocu X

ToueHHOM Harpy3ku P; =3 kH nHa
AJIEMEHT Ha PACCTOSHUU a;=IM OT
JIEBOT'O €ro Kpasi BIOJb ocu Z

Jlnst 3amanust CTep kKHEBOM Harpy3o0k Pi, (;...0s (puc.l.1) ucnons3yercs

KHOTKa ¢ |, B pe3yJIbTaTe€ Yero MOSBJISETCS AMAJIOTOBOE OKHO 3ajaHue
HAIPY30K Ha cTep:KHeBbIe djieMeHThI (puc. 1.15... 1.18), B koTopoMm ¢
MTOMOIIBI0 MapKepa BEIOMPASTCS TUIT Harpy3KH Ha dJIEMEHT (COCpeI0To-
YeHHasl, pacnpeaeeHHas1, TparneuueBUIHas WM Ha TPYIITY 3JIEMEHTOB).

CHCTEMa ROOPAMHAT HArPY3KIM

f+ 0fwan cHcTEMa KODpAMHAT

" MecTHan cucTema koopaMHar

Bua Harpysku

" Cocpenoroustian !
¢ PacnpenenetHan E

" TpaneudesraHan !

" Ha rpynny 3 nemeHTos m

ak. Ortmena | Cnpaska |

Pucynok 1.16 - 3amanue paBHO-
MEPHO pacHpeaesICHHON Harpy3Ku

HanpaeneHue QefCTEMA HArpY3KkM

Crnel MamerTe
wl vz | _us | _uy | Uz

3Ha4EHWE HarpY3KkK

P |4 kH At

3agaHne HarpysoK Ha

Ha 3JIeMeHT (), =2 kH/M

—

CHETEMa KOOPAWHAT HArPYSKK

f* 06w an cUCTEMA KOOPOMHAT

™ MecTHaA cHcTemMa KoopaHHaT

Bua Harpysku

" CocpeacToyeHHan

E HanpageneHue AeRCTEMA HArpyYsKY

! Ciinel
K YT e Uy | e |

3HaueHHe HarpyskK
MNpHBASKa HArPY3KkH B A0NAX 40HHE
THEKOMA 43CTH CTEDHKHA

PI 15 kHm
s f0s
P2 [35 kHm
253w

" PacnpegeneqHan

&+ TpaneuvesmaHan MomeHTe!

" Ha rpynny 3nemeHTos m

Ok | OTreHa | CnpaBKa|

Pucynok1.17 - 3amganue Tparnenue-
BUJHOW HAarpy3Kd Ha 3JIEMEHT (s
=1,5 kH/m;

03 =3,5 kH/™m;

a,=0,5M; a3;=5,3m



ClCTema KODPAMHET HAMPYFKM CDHPEH“TI: ﬁrwﬂ - -
% Dfiwan cuctema kooj POMHET
" MectHan cucTema koo paMHET HMH FArPYHEHHA
Bua Harpyzic
 Cospaarosersien ! |Bl3l3b BEPEHIK NoAC
" Pacrpeneneqtas E
" Ha rpynny 3 nemerTos m
OrreHa
HanpaBnEHIE PASENTHA HarpYsKi
% | x|l=z
F1 |25 KHM EHDEBKE
P2 |6 KHt
H OrER ZarpyseHHA -
aK OriieHa | Cnpaeka |

Pucynok 1.18 - 3aganune Harpy3ku Pucynok 1.19 - JlmanoroBoe OkHO
Ha Tpynmy osiaeMeHToB (4 =2,5 SCAD g coxpaHeHUs 3arpysxe-
kH/M; (s =6 xH/M (HampaBieHue HuUs

pPa3BUTHS HArpy3Kd BIOJIb OCH Z,

HaIpaBJieHUE NEUCTBUSA HArpy3Ku

BJIOJIb OCH X)

ITocme BBeAcHHS BCeX HEOOXOAUMMBIX ITapaMeTPOB HEOOXOIUMO
HaxxaTh OK B 1MagoroBoM OKHE, BBIOpaATh y3Jbl HJIM DJIEMEHTHI, KOTO-
pbIM OyJeT MPUJIOKEHA 3aJaHHasl Harpy3ka, U MOATBEPJIUTh HaKaTHEM
KHOIIKA HA MHCTPYMEHTAJIbHOW MMaHEJIH.

Ecnu nanHOe 3arpykeHue 3aKOHYEHO, TO JJISl €r0 COXPaHCHUS B

¥ daiine mpoekta SCAD He0OX0IUMO HaXKaTh KHOHKY\L;'%".HOHBI/ITCH
nuanoroBoe okHo CoOXpaHMTBL 3arpyskeHue, 1ociie BBOJA B KOTOpPOE
BceX HeoOXomumbix JaHHbIX (puc.1.19) u naxarus OK MoxkHO
IPUCTYNaTh MO AHAJIOTUYHOM CXEME€ K CO3/IaHMIO CIIEIYIOIIEro 3arpy-
YKEHUS UJIU K pacuery.

12. YUToOBI NPOU3BECTH pacUET MOCTPOCHHON PACUETHON CXEMBbI,
HEO0O0XO0IMMO aKTUBU3UPOBATh BKIIAJIKy YTIpaBJjieHHe U BbITH B Jlepe-

BO NPOEKTA HAXKATUEM KHOIKHU l5E fa MHCTPYMEHTAIBLHON TaHenu. B
rpynne QyHkumii pazzaena Pacuder ciegyeT moaBecTd Kypcop K MO3U-
v JIMHEMHBIA W JIBAXbl HaXXaTh JIEBYI0 KHOMNKY MBIIIHN(ITO3UIIMS

JTOCTYIIHA, €CJIM UMEET HI/IKTOFpaMMyg noctyreH). B mosBuBmemcs
nuanoroBom okHe IlapameTpsbl pacuera MOXHO BBIOpaTh XapaKTepH-
CTUKH Oymayiiero pacdyera u HaxaTh kHonky OK. Ecnu nosunus JIu-

HEMHbIM HMEET BHU] B (memocrtymnen) (puc.l.6.), 3TO 3HAYMUT, YTO
SCAD BBITIOTHUATH pacyeT HE MOXKET, Yallle BCEro M3-3a MOJIHOTO WIIH



JaCTUYHOT'O OTCYTCTBHSI HAYaJbHBIX JIaHHBIX, BBOJHMMBIX B pasjelie
PacueTrnasi cxema, (oauH W3 pasjeia BTOPOTO YPOBHS OyAET WMETh

IUKTOIPAMMY) 2 (puc. 1.6.).

ITocne Toro, kak pacdeT ObUI MPOM3BEJCH YCHEHIHO, U ObLia
Ha)XaTa KHONKa BBIX0J BbI JTHAJIOIrOBOM OKHE OTKPBIBACTCS AOCTYI K
pazneny PesyabTarnl B JlepeBe mpoekrTa, re MOXHO MPOCMOTPETH
nepopmanuu u smropbl yeunuii (I'paduyecknii aHaamn3), MOIy4YUTh
tabmuupl, pe3yiabTaToB (IledyaTh Ta0JaMI)) U BHIBECTH MOJIYUYCHHBIC pe-
3yJlbTaThl B TEKCTOBBINM peaakTop Word™ wpiu TaGinuduHbIA IIpoLeccop
Excel™ (JlJokyMeHTHpPOBaHHE).

13. IloaydeHHBIE pPEe3yJIbTaThl IpaPUUSCKH MOXKHO IOCMOTPETD,
3anas B no3unuto I'padpuueckuin anaaus pasnaena Pesyabratsl. [Ipu
ATOM IOSBJISAETCS OKHO mocTipoueccopa (puc. 1.20.), HHCTpyMEHTalIb-
Has TaHeJIb KOTOPOTO COACPXKHUT paszIMYHbIe (PYHKIIUA OTOOPaKEHUS

pE3yJIbTaTOB pacuera.
N e e

Mpoes ®ailn Onym  Onepaumr  Cepenc  Cnpaska
RA|+|m| ||| | |78 3 B8 =) guf ST o

Ynpagnerie 1 ledopuaun; l Sopsl younii I 1 Mocmpougccopsl 1 Tpymne

Puc 1.20 MaCcTpyMeHTaIBHAS TTaHEh aKTUBU3WPOBAHHON BKJIAJAKU
HMedopmanuu oxkao noctmpoieccopa SCAD

NucTpyMeHTalbHAas MaHEIb aKTUBU3UPOBAHHOM BKiaaku ledop-

manuu (puc. 1.20) cogepKuT KHOIKH, JAIOIIME BO3MOKHOCTh MOIb30-
BaTeIIo:

- BBECTHU Je(hOPMUPOBAHHYIO CXeMY Ha (POHE UCXOTHOM A

7

- BBIBECTH J1€()OPMUPOBAHHYIO ;

1.2
- BBIBECTH Ha KpaH 3HAYCHMS IEPEMEIICHUN B y3J1ax H_ :
- TIPOU3BECTH IBETOBYIO MHIAWKAIIMIO 3HAYCHUN TMEPEMEIICHUN B y3JIaxX

()
M

- BOCCTAHOBHUTH MCXOJIHOE OTOOPAKEHUE CXEMBbI ‘ HH ‘
NucTpymMeHTanbHas MmaHellb aKTUBU3UPOBAHHOM BKJIAJKH JMIOPHI

yeusmid (puc.1.21) coaepKuT KHOMKH, JAIOIIME BO3MOXKHOCTb MOJIb30-

BaTcCJIO:
Bt Lmibansprre I . S e 8 SRR s TR

Mpoesr Gaila Onmn Onepaun Cepame Crpasea

| - | | ol D
b D
[ Ynpagnesne 1 [legopwaym 1 Jniopel yeHmit 1 1 ocrpougecopsl J

Puc 1.21 - UHcTpyMEeHTaNbHAS NAHENIb AKTUBU3UPOBAHHOMW BKJIA-




K1 Dmopbl yeuamid okHo noctipoineccopa SCAD

- BBIBECTH AIIIOPBI BHYTPEHHUX YCUJINM HA PACUETHYIO CXEMY bl

- IMPONU3BCCTHU LIBCTOBYIO MHAWKAIIUIO MAKCUMAJIbHBIX ITOJIOKHU-

+H
TENILHBIX 3HAYEHUH 3a1aHHOr0 (aKTopa ‘ﬂ;

- TPOHU3BECTH IIBETOBYIO MHIWKAIIMIO MaKCUMAaJIbHBIX OTPHIIA-
=H
TEIbHBIX 3HAUYEHMI 3a1aHHoro gakropa LI,

B nmpoekTHO-BhuncauTenbHOM KoMiuiekce SCAD npegycMoTpeHa
BO3MOJKHOCTb PacleyaThIBAaHUS IMOJYUYCHHBIX JAHHBIX O HAIPSIKEHHO-
ne(OpMUPOBAHHOM COCTOSTHUU B BHAC Tabimil (rmo3umus Ileyats Ta0-
JIMI B paszeiie Pe3yjbTaThl) WIIM DKCIIOPTA UX B TEKCTOBBIA PEIAKTOP
Word™ y tabanunsiii nporeccop MS Excel™ (mosunus JlokymeH-
THPOBaHMe B pazneiie Pe3yjabTaThl) 11 mocaeayIome o0paboTKu u
pemakTupoBaHusa. HemocpeAaCcTBEHHO paclieyaTka TaOIHuIl CpeICTBAMHU
SCAD ocymecTtBisiercs OJHOKPATHBIM Ha)KaTHEM JIEBOM KHONIKH MBI-
my Ha no3unuu IlewyaTs Tadamm paszacna Pe3yabTaThl, IOCIE 4Yero
MosBJIICTCS auanoroBoe okHo OdopmMiieHHe pe3ybTAaTOB pacdera
(puc. 1.22), Tie ¢ IOMOIIBI0 MapKepa BbIOpaTh HEOOXOAUMBIC JaHHBIC
JUISL TIEYaTH: Pa3BEPHYTHIC MCXOJHBIC JAaHHBIC, TPOTOKOJ BBIMTOJTHECHUS
pacuera, coobOmmeHus 00 ommbOKax (TIPOM3OMISAIINX BpPEMs pacuera),
nepeMeICHUs, YCIIHS B HanpsokeHus. (B Hamem cioydae, MbI BEIOMpa-
€M KakK IMoKa3aHo Ha puc. 1.22 neyarb TOJBKO YCUIUN U HATPSIKEHUIN ).

OdopmneHne pesynsTaToB pacyeTa lﬁ,l
g " PaseepHyTbie MCKOAHEIE AaHHEIE -m
@ " MMpoTokon BEINGAHEHWA PacYETa -m
@ " Coofiuerua of owmtkax -
g " MNepemeweHua -
@ &+ YouauA W HanpAKeHMa -
- O @
- -
-
-
-
-
- =
~
-
YenoEHEIE 0803HAMEHHA
= |{HOprallia OTCYTCTEYET MaparaeTpet P oprHpOEaHHE MpoctaaTp
BLIEOAA AOKYMEHTS PESYNLTATOR
=
Pacuet BrinonHeEH
@ JoKyreHT CpOprWpOBaH OTMena | Cnpaeka |

Pucynok 1.22 - JluamoroBoe okHo SCAD mns meuatn pe-
3yJIbTATOB pacyeTa B TaOJMUHON hopme
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Cozpate gokymeHt MS Word Coznate Tabnuus MS Excel

x Beoon Cnpaska

Pucynok 1.23 - [uamoroBoe okHo SCAD mis skcmopTa pe-
3ynbTaToB pacyera B mporpamMmmel Word™ u MS Excel™

Jlamee HE0OXOIMMO HaXKaTh KHONKY MopMHpoBaHHE TOKYMEH-
Ta, a 3aTeM KHONKY IlpocmoTtp pe3yabtaToB. [Ipu Tabmuiel ¢ TpeOye-
MBIMHM JAHHBIMH OTKPOIOTCS OTIAEIBbHBIM TEKCTOBBIM (haiiJIoM TEKCTO-
Boro peaakropa WordPad, u3 KoToporo Mo»KHO OCYIISCTBHThH II€YATh.

DKCHOpT MOJYYEHHBIX JaHHBIX B TEKCTOBBIN pegakTop Word™ y
TaONMMuHBIA TIporeccop MS EXcel™ ocymiecTBIISICTCS OJTHOKPATHBIM
HAKATHEM JICBOM KHONKHW MBIIIA HAa NO3WIHUM JIOKYMEHTHpOBaHME
pazaena Pe3yabTaThl, IOCIE YEro IOSBISCTCS JIHAJIOTOBOE OKHO BbI-
BOJ pe3yabTarToB (puc.1.23), rae HeoOXOIUMO € MOMOIIBI0 MapKepa
BBIOpaTh TPEOyEeMbI THUI PE3yJbTaTOB, BBECTU CIIMCOK paccMaTpuBac-
MBIX Y3JI0B MJIM JICMEHTOB M BhIOpaTh B Kakyio mporpammy (Word™
i MS Excel™) cnenyeT npousBectr Skcnopt (cM. puc.1.23).

3agaHus Uil CAaMOCTOATENIBHOTO BBITIOJIHEHUS cM. Tabu. A.l npu-
JIOXKEHUS A



MNPAKTUYECKOE 3AHSTHUE Ne2. CO3JJAHUE U PACYET
CXEMBI INIOCKOM CTPOIIUJIBHON ®EPMbBI C UCHOJIb-
30BAHUEM ITPOTOTHUIIA SCAD

Llenv pabomol: co3aTh CXeMY IJIIOCKON CTPONMIBLHON (pepMbl, BbI-
MOJIHUTH JIMHEHHBIE pacyeT, moadop ceueHus snemeHToB (epmbl B [1K
SCAD u npoekTupoBaHue y3Jj0B B mporpamme Komera.

&Pa P ¢P1 P &PT P ra P1 ¢P1 P &Pr
P3 Y 1 V 1 P3
<P LN
i
A B
Ve v 7 ; 77

Pucynok 2.1 - PacueTnas cxema k 1abopatopHoit padote Ne3

CocTtaB paboThI:
- €03/1aTh T€OMETPHIO IIOCKOM cTponmmibHOi (hepMbl (puc.2.1)
ucnonb3ys npororun SCAD,;
- 3aJaTh XKECTKOCTb PJIEMEHTOB U OIOPHI;

- 3a7aTh TpeOyeMble CXEMbl Harpy>KeHHUs MOCTOSHHOW U CHe-
rOBOU Harpy3KaMmu;

- TIPOU3BECTU PACYUET;

- BBIBECTH HA PKpPAH 3MIOPHI YCUIIUN U IEPEMELICHU;

- TPOU3BECTH IOKYMEHTUPOBAHUE MOTYYEHHBIX TaHHBIX;

- BBINOJIHUTH MOJ0OpP CEYEHUU AJIEMEHTOB B MOCTIPOLIECCOPE
IIK SCAD;

- TPOU3BECTH IOKYMEHTUPOBAHUE MOTYYCHHBIX TaHHBIX;

- BBINOJHUTH MPOCKTUPOBAHUE Y3JIOB (epMbl B MpOrpamme
Komera.

Yka3zaHusl K BBITOJTHEHUIO Pa0dOThI:

1. JIns 3amycka IporpaMMHO-BBIYUCIUTEIFHOTO KOMILIEKCa HE00-
XOJIMMO C TIOMOIIBIO Kypcopa B BHAEC CTPEIKH, YIIPABISIEMON MBIIIIBIO,
3aiitu B MeHIO «Ilyck» - «Bce nmporpamme»y - «SCAD OFFICE» u npo-
M3BECTH JABOMHOM IIEIYOK JICBOM KHOIKHK MBIIN Ha sApibike «SCADy.
Ha skpane mosButcs mHbDopManuonHoe okHo SCAD, mmeromee Tpu
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pasznena Ha maHenu MeHio - Ilpoexkm, Onyuu, Cnpaéka U UHCTPYMEH-
TaJILHYIO TIAHEJb ¢ 5 KHONKaMu (puc. 2.2).

S| Structure CAD (pabora 1) (HA0102¢1)

[Mpoekr Ongwn  Cnpaeka

'ﬂﬁ‘@ﬂ

Bepcwa .

f— i
‘ = ":IIIE'-,B,EITI: HOBbBIW NpoeKT

Pucynok 2.2-Undopmannonnoe Oxkno SCAD
omirer I ==

Haoptdgl
NPOEKTHROESHUA

H aureHoBaHMHe |paﬁ|:|Ta 1

OpraHHsauHa ||:|'| &y Eurocode

QeerT |q:-epma 1|

* CraHpapt
" Bapuauma Mogened

" MoHra

EauHuuE HEMEDEHKA |

| k., | OTreHa Cnpaeka |

THM CHemel |‘I - Mnock.as WapHMPHO-CTEP#HEEAA CUCTEMA

Pucynok 2.3- JIuanoroBoe okHo SCAD 15t co31aHust HOBOTO MPO-
eKTa

2. Jlnig co3ganus HOBOTO MPOEKTA CIEAYET Kypcop YCTaHOBUTH Ha
OJIHOMMEHHOU KHOTIKe «Co30amb HOBbIl NpOeKm» UHCTPYMEHTAIbHOU
NaHeJIM U HaXaTh JIEBYIO KHOMKY MbIIU. Ha skpaHe mosBUTCS quanio-
roBoe okHO Hoewlii npoexm (puc.2.3).

B cootBercTBytomux nonsix Haumenosanue, Opeanuzayus, O6b-
exm TOJIb30BaTellb JOJKEH C HCIOJIb30BAaHUEM KIIABHATypbl BBECTHU
naHHble, HeoOxoaumbie i uaeHTuukanuu npoekra SCAD B Oyay-
IeM.

ITo xenanuro moap3oBartenb, HakaB Ha kHonky EJIMHUIIBI 13-
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MEPEHMUSI, moxeT BeIOpaTh €IUHHITBEI U3MEPEHHS (PU3UUECKUX BEIIH-
YWH, UCIIOJb3YEMBIX JJIsI BBOJA M BBIBOJA MOJYYEHHBIX JIAHHBIX B pe-
3yJbTaTe€ pacuera, TUN OyIylied reoOMEeTpUM CXEMbl B COOTBETCTBYIO-
nieM BeInagaronieM cnucke Tum Cxembl, a TakKe BUJ HOPMATHUBHBIX
JIOKYMEHTOB, COTJIACHO KOTOPBIM OyJIE€T TPOU3BOIUTHCS pacyer.

3. Jlanee miisi COXpaHEHMs] BBEICHHBIX JAHHBIX O HOBOM IPOEKTE
Kypcop B IMAJIOTOBOM OKHE MOABOAUTCS K KHomke OK m Haxumaercs
JeBasi KHoNKa Mbl. Ha skpane nosiButcst okHo Co3aaHue HOBOTO MPO-
ekta SCAD, rne B none Mms ¢aiina HeobXxoauMo BBecTU uMs (hailna,
conepxariero Oyayumui npoekt SCAD u naxath kHONKy COXpaHHUTH

(puc. 2.4). Ilpu >Tom daiin Gynetr coxpaHeH (110 YMOJYAHHIO) B TAIKE
SDATA Ha nucke C.

. Cosaanwe Hosoro npoekta SCAD u
’*v| 3 Komnbmep b JNokanshbid guce (D:) » SDATA » - || Mouck: SDATA
¥nopagouuTs ¥ Hoeasa nanka B== .@
A MsGpanmoe > Wma Jlata nameHenwa Tun Pazmep
& 3arpyskmn S . Bxamples 15.04.2013 14:22 Manka c daitnamn
£l Hepaerme mecta|
Bl PaBouwii cron
3 BubBnwotekn
= Bugeo
3 JokymenTol
k=] MzoBpaxerun
JT Myzeika

1M KomneroTep
g_‘:' NokaneHeid guck
a JlokaneHbIi guck
e KINGSTON (F)

ﬁhj Cetb

«BEl AMKATR TT

-

Wnan daiina: 010241 -

Tun daiina: |Mpoexr SCAD (*.5PR) -

4 CKpbITe N3Nk [ Coxpannte ] l Ormena l

Pucynok 2.4- JlnamoroBoe OKHO JyIsi COXpaHeHHUs (aiija ¢ HOBBIM MPO-
EKTOM
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] Stucture CAD poGo D SOATAGIZS TS

Mpoekr  Onguw Cnpaeka
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PacuetHan cuema
CneywantHble MCXOAHBIE AAHHBIE

H- | PACUET

[
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KOHCTRYIMPOBAHWE

|
=

Pucynok 2.5- [lepeBo mpoekTa

Komanna «CoxpaHUTh» COXpaHSAET HOBBIA MPOEKT U OTKPHIBAECT
OKHO co cxemoii JlepeBo mpoekTa (puc. 2.5, puc. 2.6).

Paznensl mepBoro ypoBHs JlepeBa mpoeKkTa O0TOOpaXarT YEThIPE
sTamna BeIoJaHeHHs J1F00oro mpoekta SCAD: Ucxoanble nanHble, Pac-
yer, PesyabTaThl 1 KoHCTpynpoBanme, KaxxJblii U3 KOTOPBIX COJEP-
YKUT pa3/Iesibl BTOPOTO YPOBHS.

4. Jlnst cozmanusi pacueTHOM CXEeMbl HEOOXOJIMMO BOWTH B pa3fel
HcxoaHbie JaHHBIE U OTKPHITH OJWHAPHBIM IIEITYKOM JIEBOW KHOIKH
MBIIIIA HA3BAHUE pasjiesia BTOporo ypoBHs PacueTHas cxema.
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[ rﬂ MpoerT Structure CAD Bepcna 11.3
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Eﬂ WNCXOAHBIE JAHHBIE
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Ezl CI'IELI,HEJ'II:HI:IIE MCXOAHBIE AdHHEIE

(|

------- @ Amnn MTYAHO-HACTOTHRIE XapakTEQNCTHEN

------- @ PacyeTHbIE COMETAHWA YCUAKMA (HOBBIE)

------- @ npDFpECCHpFIﬂLLI,EE pazpyLUeHne
|- i@ PE3Y/ILTATHI

........ @ padmuecknid aHannz

....... Meyate Tabnuy,

- JokymMenTupoeaHne
=} %3 KOHCTPYMPOBAHWE

1

Pucynok 2.6- /lepeBo npoekra SCAD B pa3BepHYTOM BHUIE
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77777 Pucynok 2.7 PaGouee okHO Hpg:i;pE()HeCCOpa

6. s Havana paboOThI IO CO3IAHUIO PACUETHOM CXEMBI, KYpCOp

MOJIBOJIUTCA K MUKTOTpaMMe B ¢ naseamumem Pacuernas cxema u
Ha)KMMAETCA JieBas KHOIMKA MbIIK. B pesynbTaTte oTKpoeTcs padoudee
okHO SCAD, cocrosiee u3 nanejan Menw, MHCTPpyMeHTAJIbHOM Na-
Hesn 1 [lanenn Braagok (puc.2.7).

[Tanens GyHKIWMNA yrpaBieHus Bulyanu3anueil u Ilanens ¢uib-
TPOB OTOOpaKEHUS TMOSBISIOTCS M HMCUE3AIOT C dKpaHa MpPU HaKaTUU

KHOIOK 7 y Ha WHCTPYMEHTAIBHON MaHeN! MPU aKTUBU3UPOBAH-
HOM BKJIaJKe YTpaBjeHHe U CoAepKaT (YyHKIHH OTOOpa)KECHUS TOU
WU nHOM nHopManuu o0 dIeMeHTax, y3iaax u T.]1.

7. 'eomerpuro pepmer B SCAD MOXHO co37aTh aBTOMAaTHYECKHUM
TCHEPUPOBAHUEM C UCITOJIH30BaHKE MPOTOTHUIIA, JUIS YeTr0 HEOOXOMMO

Ha)KaTh Ha KHOIIKY ]Eﬁ Ha MHCTPYMEHTAJIHLHOM MaHeau BKJIa-
ku Cxema. [losButcsa okHO auangorosoe okHo Kondurypamusa mosicon
(depmbl. Tpebyemasi KOHPUTYpaIUs MOSACOB PepMbl BEIOMPAETCS C TO-
cTaHOBKOI Mapkepa (puc.2.8) u Haxxarnem OK B quanoroBom okue. Ha
sKkpaHe BbIicBeTUTCS OKHO Ilapamerpsbl pepmbl (puc.2.9), rae Takxke
MapKepOM BBIOUpAETCS BAPUAHT PEIIETKH (B MPaBOM 4acTH) U 3aJar0T-
csl TeomeTpuyeckue napamerpsl ¢pepmbl. [locie 3Toro cienyer Haxarth
OK B guamoroBom okHe M Ha 3kpaHe SCAD creHepupyeT reoMeTpuro
paMBl.
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8. XKecTtkocTh cTepkHElN Ha3zHavaeTcs Ha BTopoil crpanwuie Ilpo-
Guaun Mera/utonpoxkara AuagoroBoro okHa KeCTKOCTH CTep:iKHe-
BBIX JJIEMEHTOB, CTaBUTCA Mapkep psjaom ¢ ommuer CocTtaBHoe ce-
YyeHHe W U3 CIHCKa BBIOMPAETCS IMOIEPEYHOE CEUCHUE B BHUJIE CITAPEH-

HBIX yToJikoB (puc. 2.10).

(" Fepra c napannensHBIME MDAk

" TMonuroHaneHanA fepra

" HeyckarHan depma

" OgHOCKaTHaA TPEYronsHaA

" JBYcKaTHaA TpeyronsHaa

Ok, | OTreHa | Crpaeka |

Pucynok 2.8 — Jluanorosoe ok-
HO JIJIs1 BbIOOpa KOH(UTypaIuu

dbepmbI

Lp
+
T_
| L |
Mponet depre (L] a0 r
Bricora deprel [H ] 313 r
* Iauna nanen [ Lp | wau
" KonuuecTeo naHenei B b
Tna NpoToTHNOE depr, OTMENEHHE 0
IANAETCA YETHOE KOMMYECTED NaHenek
ak | OrraeHa | Cnpaera |

Pucynok 2.9 - BriOop BapuaHTa
pellIeTKH M 3aJlaHue I1apaMeTpOB
dbepmer: mponer L=30mM, BhICOTa
dbepmbl H=3,13M, mimHa manenu
Lp=6m.
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Pucynok 2.10 - 3aganne cedeHUs 3JI€MEHTOB B BUJIE CIIAPEHHBIX
YTOJIKOB

Jlanee BbIOMpaeM Ha CXEM€ CTEP)KHH, CEUCHHE KOTOPBIX TOJBKO
4TO 3a7anu 1 HaxkumaeM OK Ha HHCTpyMEHTaIbHOM MTaHEIH.

9. HazHaueHne onopHBIX CBsI3el (OMOpP) OCYIIECTBIISIETCS B AUATIO-
rooM okHe CBsi3m (puc.2.12), KOTOpoe TMOSIBISETCA MPU HAKATUH

KHOITKHA | A «YCTaHOBKa CBA3€M B y3J1aX» MHCTPYMEHTAJIbHOW MaHEIN
BKiaaku HazHaueHus.

Hasrauenne vna newer ==

HanpaeneHua ceAzel ' Crepetb 1 CTepskeHs NNOCKOH Peprdbl
YeTaHoeuTe

2 CTepieHs NN0Ckok Parl
i z ECE £ Deonouka 3 CTepeHt 5a004HOrD pOCTEEpKa

£ Mmra 4 CTeps#eHs NPOCTPAHCTEEHHON deprbl

=
Iﬁ ’U—y IE OTEAMDYHTE 5 MNpocTpaHCTEEHHEIR CTEPHEHE

BCE ™~ Banka-credka |B CTERKEHE CO CABMMOBOM #ECTKOCTEN
7 CTepeHs GanouHoro pocTEEpKa
™ OfrbemMHbI 10 HHuBepcansHER CTERHEHE

OTtmera

£ [ dyeT reomeTpHyeckol HEHHERHOCTH

{5 r

MpuzHaK cHCTEME - 2,4.5 Cnpaexa

MonoEHHE - B NADCKICTH X0
Crenend ceobone - %2y
Ynpyroe ocHoBaHWE

Bun onepauid

(" [ofaEHTE HANPAEASHMA K CYLLECTEYHOW

&+ MaonHan zamveHa

0k | OrtreHa | Crnpaetk.a |

HcyHOK 2.11 - I[HaHOFOBe Pucynoxk 2.12 - JluanoroBoe okno SCAD
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okHo SCAD n1s1 Ha3HaueHUsT ISl BBIOOpA TUIIa KOHEYHBIX 3JIEMEHTOB
OTNIOPHBIX CBA3EH

Knonku X , ¥V , Z o3Ha4aroT Hain4yue (COOTBETCTBYIOIIAsl KHOMKA
«YTOIUIEHA») WJIM OTCYTCTBHUE (COOTBETCTBYIOIIAS KHOIKA «OTXAaTay)
BO3MOKHOCTH TE€pEMEIIeHUs y3ja BI0Jb OCei OOIleil CUCTEMBI KOOP-
auHaT X , Y u Z. Knonku Uy , Uy , Uz o3HavaroT Hanuuue (COOTBET-
CTBYIOIIAsl KHOIIKA «yTOIUIEHA») WJM OTCYTCTBUE (COOTBETCTBYIOIIAS
KHOMKA «OTJO0KEHa») BO3MOXHOCTU TOBOPOTa B Y3JI€ OTHOCUTEIBHO
yKa3aHHBIX Ocel 0O0IIel CUCTEMbI KOOP/IMHAT.

B Hamewm ciydae s co3gaHMs MIAPHUPHOM OMOPHBI B Y3JI€ HEOO-
XOJIMMO B JUaIOrOBOM OKHE CBSI3M «yTOMUTH» KHONKU X , Z ( KHOTIKH
Ux ,Uy ,Uz He akTUBHBI TTpu BBIOOpE TUMA cxeMbl «IInockas mapHupHO-
CTEp)KHEBasi cucTeMa»), U HaxaThb KHONKY OK, BbeIOpaTh TpeOyembiii
OMOPHBINA y3€J1 W HaKaThb KHOIKY ¥ Ha WHCTPYMEHTAJIbHOW MMAHEH.

Jl1st co3anus MapHUPHO-TIOABUKHONU OTIOPHI B y3JI€ HEOOXOIUMO
B IMAJIOTOBOM OKHE CBSI3M «yTOMUTH» KHOMKY Z U HaxkaTh KHONIKY OK,
BBIOpaTh TpeOyeMblil OMOPHBIN y3€Jl M HaKaTh KHOIKY ¥ na UHCTPY-
MEHTAJILHOW ITaHEIIH.

10. Tum xkoreuHbIX 25eMeHTOB (KD) urpaer He MaTOBaXXHYIO POJIb
B TOYHOCTH ONPEACICHUS HaNPKEHHO-Ae(HOPMUPOBAHHOTO COCTOSHUS
KOHCTPYKIMHU OT JACHUCTBUS BHEIIHUX Harpy3ok. Tun KO, naubonee Tou-
HO MOJAXOJSIINN JJI1 PACYETHOM CXEMBI MOKHO BBIOpATh B JUAJIOTOBOM
okHe HazHaueHue Tuna 3jemeHnTa (puc.2.12), BrI3bIBa€MOE HaXKaTHEM

KHOTIKH 4= Ha HMHCTPYMEHTAJIbHOW TaHEIW NpPH aKTUBU3UPOBAHHOM
Bkiaake Ha3znadenmue.

[Tocne ycranoBku Tpedyemoro tumna KO (s Hamiero npumepa —
tun 1 Crepxkenb miockoit pepmbl) Haxxumaercst kHonka OK quanoroso-
ro OKHa.

11. Co3nanue 3arpyX€HUl pacuyE€THOW CXEMBI SIBJIIETCS HEOOXO-
JTUMBIM 3TaroM BeInoiaHeHHs mpoekTta SCAD U BBIMOJHAETCS C MOMO-
b0 (YHKIHUOHAIBHBIX KHOIOK MAaHEIM WHCTPYMEHTOB BKJIaJke 3a-
rpy:KeHMHsl.

V3noBas Harpyska P, (puc.2.13) 3amaercs ¢ IOMOIIBIO KHOIKH
s , KOTOpasi BbI3bIBAECT JAHAJIOTOBOE OKHO «BBOJ Y3J0BBIX HAarpy30K».
B sueiikax X, Y, Z, Uy, Uy, Uz BcTaBisem 3HadueHus Harpy3oK, HampaB-
JIEHHBIX BJOJIb COOTBETCTBYIOIIEH OCH, WM 3HAYEHUS BPAIAOLIETO
MOMEHTa BOKPYT COOTBETCTBYIOIIIEH ocH (puc. 2.13).
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Pucynok 2.13 - 3amanue y3moBoi I/IcyHOK 2.14 - ]JlnanoroBoe OKHO
Harpy3ku P, =5,5kH Bnoas ocu X SCAD s coxpaHeHus 3arpyxe-
HUS

[locne BBeaeHUA BCeX HEOOXOIUMBIX MAapaMETPOB HEOOXOJAMMO
Haxath OK B quamoroBom okHe, BRIOPATh y3J1bI, K KOTOPBIM OyIeT Mpu-
JIO’KEHA 3aJlaHHas HArpy3Ka, U MOJTBEPUTh HAXKATUEM KHOIIKHU Ha
MHCTPYMEHTAJILHOM MTAHEIIH.

Ecnu nanHOe 3arpykeHu€ 3aKOHYEHO, TO JJISl €r0 COXPAaHCHUS B

daiine npoekta SCAD HeoOX0AMMO HaXKaTh KHOHK}’\E‘. [TosiBUTCA
nuanoroBoe okHo COXpaHMTBL 3arpys;keHue, 1ociie BBOJA B KOTOpPOE
BCEX HEOOXOMWMBIX MaHHBIX (puc.2.14) m nHaxatus OK MOxHO
MPUCTYIATh [0 AHAJOTHMYHOM CXEME€ K CO3/IaHUIO CJIEAYIOIIETo 3arpy-
YKEHUS UJIU K pacuery.

11. YToObl npou3BeCTH pacueT MOCTPOECHHOM PACUETHOM CXEMBI,
HEO0O0XO0IMMO aKTUBU3UPOBATh BKIIAJIKy YTIpaBJjieHHe U BhIUTH B Jlepe-

BO MPOEKTA HAXAaTHEM KHOIKM ¥ Ha MHCTpyMeHTanbHOH maHenu. B
rpynne QyHkumii pazzaena Pacuder ciegyeT moaBecTd Kypcop K MO3U-
v JIMHEMHBIA W JIBAX/bl HAXKaTh JIEBYK0 KHOIKY MBIIIHU(IIO3UIIMS

JIOCTYIIHA, €CJIM UMEET HI/IKTOFpaMMyg) . B nosiBuBIIEMCS 1HAI0OTO-
BoM okHe IlapameTpbl pacuera MOXHO BBIOpATh XapaKTEPHUCTHKU
Ooynymiero pacdyera u HaxaTh KHONKy OK. Ecnu no3uius JInHedHbIi

MMEET BU/I B (aegoctymnen), 3To 3Ha4UT, 4uT0 SCAD BBHITIOTHUTH pac-
YET HE MOJKET, Yallle BCETO M3-3a MOJIHOI0 MIIA YaCTUYHOTO OTCYTCTBUS
HayaJbHBIX JaHHBIX, BBOJUMBIX B pazjeine PacuerHas cxema, (OJquH
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13 pazjiesia BTOPOro ypoBHs OyJIeT UMETh HI/IKTOFpaMMyg.? )

ITocne Toro, kak pacyeT ObUI MPOM3BEJACH YCHEIIHO, W ObLia
Ha)kaTa KHOMKa BBIX0JQ BbI JUAJIOTOBOM OKHE OTKPBIBAETCA JOCTYI K
pazaeny Pe3yiabrTatbl B JlepeBe mpoekTa, rie MOXXHO IIPOCMOTPETh
nedopmanyu u dmopsl yeumi (I'padpuyeckuid aHaam3), MOIYYHTh
Tabmuiel, pe3yabraToB (IleyaTh TA0JMI)) ¥ BEIBECTH MOJIYYCHHEIC Pe-
3yJbTaThl B TEKCTOBBINA peaakTop WOord™ pm TaGiIudYHBIN IIpoiieccop
Excel™ (JlokyMeHTHpPOBaHHE).

12. TlomydeHHBIEC pe3yNbTaThl I'PAQHICCKH MOKHO ITOCMOTPETD,
3aunas B no3uuuto I'padpuuecknin anaaus pasnaena Pesyabratsl. [Ipu
9TOM MOSBIISAETCS OKHO IMocTIporeccopa (puc. 2.15.), HHCTpyMeHTab-

Hasl MaHelIb KOTOPOTO COIEPKHUT pa3iuuHble (PYHKIIMU OTOOpa>KeHHUS
pEe3yJIbTaTOB pacyera.

B 0 it A T . . S0 TR G ST . T e

Mpoest adn Onunn Onepaum Cepswc Crpaska
Gtz st dr 4 b U TS N

VnpaneHHe L ﬂpqmpvmw Inopel ycunmi 1 1 TMocpougccaps! l Tpyne J

Puc 2.15 HuHcTpyMeHTalbHas IIaHEIb AKTHBU3UPOBAHHOM BKIIAJKU
Jedopmanun okuo nocruporeccopa SCAD.

NucTpymMeHTanbHas naHedb aKTUBU3UPOBaHHOW Bkianku dedop-

Manuu (puc. 2.15) coaepKuT KHOIIKH, JAIOIIUE BO3MOXKHOCTh TMOJIb30-
BATEJIIO:

- BBECTH Je()OPMUPOBAHHYIO cXeMy Ha (hOHE UCXOTHOU A

- BBIBCCTHU I[e(l)OpMI/IpOBaHHYIO ‘E

1.2
- BBIBECTH Ha DKpaH 3HAUYCHHUS MEPEMEIICHUN B y3J1aX H_ :
- TIPOU3BECTU IIBETOBYIO HWHIWKAIIMIO 3HAYECHUW TEPEMEIICHUN B

y3J1ax ‘m :
- BOCCTAaHOBHTB UCXOJHOE OTOOPAKEHUE CXEMBI ‘ i |
HMHCTpyMeHTalIbHAs [aHEeIb aKTUBU3UPOBAHHOM BKIAAKH JMIOPHI

yeusami (puc.2.16) coaepuUT KHOMKH, JAKOITHE BO3MOKHOCTD TMOJIb30-
BATEIIO:

T—T N LR SR, S ey

Mpoest Gailn Onmr Onepaymn Cepee Crpasea
{41 = e e B .
L I S L
[ Ynpasnesne 1 flegopwaym 1 Oniopel ycunmie 1 l locmpougceops J pymnst

Puc 2.16 - WncTpymeHTanbHash TaHENh aKTUBU3WPOBAHHOW BKJIAIKH
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Onwopsl yeuanid okHo noctinponeccopa SCAD

- IIPOHU3BCCTHU IBCTOBYIO MHAUKAIINIO MAKCUMAJIbHBIX ITOJTOXKXHNTCIbHBIX

-BBIBECTH SIIOPHI BHYTPEHHUX YCUJIMK HA PACUETHYIO CXEMY Sl

+H
- 3HAUEHMIA 3a1aHHOrO (haKTOpa ‘ﬂ;

- TIPOM3BECTH I[BETOBYIO MHIAMKAIIMIO MAaKCUMaJIbHBIX OTPHUIIATEIbHBIX
=
3HAUEHMI 3a1aHHoro pakTopa L2,

B npoekTHo-BhIuncauTeIbHOM KoMIuiekce SCAD npeaycMoTpeHa
BO3MOKHOCTb pacIieyaThbIBaHUS IMOJIYYCHHBIX JAaHHBIX O HAMPSKCHHO-
ne(OpMHUPOBAHHOM COCTOSIHMHU B BHAC Tabimil (rmo3umus Ileyats Tao6-
JuI B pasjeic Pe3yabTaThl) WK KCIOPTa MX B TEKCTOBBIM PEIAKTOP
Word™ y tabauunsiii nporeccop MS Excel™ (mosurust JlokymeH-
THPOBaHMe B pazjene Pe3yiabTarTsl) 11 nOCHeayoe o0paboTKu u
peIaKTUPOBAHMS.

HenocpeactBenno pacneuatka tabmui cpeactBamu SCAD ocy-
HICCTBISETCS OJHOKPATHBIM Ha)KaTHUEM JICBOM KHOIKHU MBIIINA HA TO3H-
uy Ileuath Tadamm paszzaena Pe3yibTaThl, TOCIE YEro MOSBISETCS
auanoroBoe okHo Odopmiienne pe3yabTaTtoB pacdera (puc. 2.17),
I7Ie C TOMOIIBIO MapKepa BeIOpaTh HEOOXOAMMBIEC JAHHbBIE JIs TIeYaTH:
pa3BepHYTHIC UCXOJHBIC JaHHBIC, TPOTOKOJ BBIITOJIHEHHUS pacyera, Co-
oOmieHust 00 omMnOKax (IPOU3OMIEAIINX BpEMs pacuera), nepemMeliie-
HUS, YCUJIUS U HanpspkeHus. (B Hamiem ciydae, Mbl BRIOMpaeM Ha Tie-
9aTh TOJHKO YCUIIUH M HaNpsDKeHu — puc. 2.17).

CdopMmneHne pesynsTaToE pacdeTa [&J
g " PasBepHYTbIE MCHOAHBIE 0aHHEIE -
@ 7 MMpoTokon BENOAHEHWMA pacieTa -
@ " CooSwenua of owdskax -
g " Mepemewerua -
@ % Ucuua W HanpAseH1s -
- -
- -
-
=
-
-
- -
o~
-
YenoeHole ofiosHaveHHA
= W HPOpMAUNA OTCYTCTEYET MNapateTpil F OpHMUPOBAHIE MpockaTp
BbIE0Aa ADKYMEHTA PESYNETITOR
g Pacuet BENOAHEH
@ JokyreHT choprMpoBaH OreHa | Cnpaska |

Pucynok 2.17 - Jlnanorosoe okHo SCAD s redaru péSYHBTaTOB pac-
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| (Qaiin  Hactpoiikw  Cepeuc  Cnpaska
Beigoa pesynsTaTos Wreopmalma o npoekTe
Bzl Mexo aHbDe A3HHEDE Paspensi oTieta
InemeHTel [Greverra |
KoopmHaTel v ceAsM — | KoopamHaTsi v csnsn
Ynpasnetie > | |¥npaenewume
Harpysin Harpysiu
Kectkocm - | |Heccocm
o MepemewieHns
MiHMaKC NepemMeLL eHIi focec
YCMIMA ¥ HANDAXEHUA
MUHIMEKC YCUMEiA 1 HENPAXEHMA BHmna
MoACHUTENEHEA SaNUCKa
Buas! pesyneTaTos pacyeTa MpoToKON BEINOAHEHWA pacYeETa
MNepemeienna — Mamernms
Mirimaie neperew el >
VEUnnA M HANPRXEHHA YaanuTs
MHHAMEKC YCUNUA M HENPAXEHWA =
MoRCHWTENEHER 3EMMCKE
HDDTUKUJ'I BbINONHEHWA pacyeTa
Wrthopmaln o pasnens oT4eTa
3nemeHTsI
Cospats pokymenT MS Word Cospam tabnius MS Excel
X Buxon Cnpaska

Pucynok 2.18 - JluanoroBoe okHo SCAD s skcnopta pe3ysibTaToOB
pacueta B mporpammsl Word™ u MS Excel™

Hanee HeoOXOAMMO Ha)KaTh KHONKY MOpMHpPOBaHHE TOKYMEH-
Ta, a 3aTeM KHOTIKY IIpocMoTp pe3yiabTaToB. Tabmuilsl ¢ TpeOyeMbIMU
JAHHBIMH OTKPOIOTCS OTACIbHBIM TEKCTOBBIM (hailJIoOM TEKCTOBOI'O pe-
nakTopa WordPad, n3 KoToporo MokHO OCYIIECTBUTE I1€YATh.

DKCIHOPT MOJYyYEHHBIX JAHHBIX B TEKCTOBEIN pemakTop Word™ y
TaOnuuHbId TIporieccop MS EXcel™ ocyiecTBIsIETCs OJHOKPATHBIM
Ha)KaTUEM JICBOM KHOMNKH MBIIIKM Ha Ho3uIuK JlokymMeHTHpOBaHHe
pazaena Pe3yabTaThl, 1MOCIE YEro IMOSBISETCS AUAIOTOBOE OKHO BbI-
BOJ pe3yJabTaToB (puc.1.23), rame HEoOXOAMMO C IMOMOIIBIO MapKepa
BBIOpaTh TPEOyEeMbIM THUIT PE3yJbTaTOB, BBECTU CIIMCOK paccMaTpuBac-
MBIX Y3JIOB HJIM 3JICMECHTOB M BHIOpaTh B Kakyio mnporpammy (Word™
mwm MS Excel™) ciemyer npousBecTH 3Kkcnopt (cM. puc.2.18).

13. BeinosiHsieM NPOBEPKY CEYEHUN 3JIEMEHTOB (PEPMBbI U3 Me-
TaJIoNpoKaTa. BeIXOauM B 3KpaH yIpaBieHUs MPOEKTOM, HaA)KaB KHOTI-

Ha ctpanune YIIPABJIEHUE. U3 «/lepeBa mpoekTta» 3axoaum
B «PacueTHble coueTaHus ycHIHi». 371€Ch BO3MOKHO YTOUYHEHHE THUIIA
3arpykenusi. Beioepaem nns 3arpyxkenus — « [ IOCTOSAHHOE».
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Brimonasem nuHEHBIN pacdyeT. B skpaHe ympaBieHUs MPOEKTOM
BeiOpaem PE3VJIBTATHI, TPA®GUYECKUIN AHAJIUS. Ji1st BEIBOJA
Ha DKpaH S0P YCWIMH B AJEMEHTaxX 3JaHUs 3aXO0JUM Ha CTpaHUILY
SITIOPHI YCUJINU, BBiOupaeM BHYyTpeHHee yeuue (puc. 2.19), BbIOu-

paeM Homep (Ha3BaHue) 3apyxkeHus (puc. 2.19) u Haxxumaem Fmﬂ
(amtophl yCuauit).

Mpoekr  @ain Onuwpw Onepaumn Cepewc Cnpaska

bt | 455 | g | B8 m‘lrﬂ | |01 - sarpp | |20 ~|
L YnpaeneHne E’I Dedopmaumn l JnKpkl YyCHIHA

Pucynok 2.18 — Ilanens SCAD nmns BeiOOpa 0TOOpakaeMbIX BHYTpPEH-
HUX YCHIINHN

Mpoekr  @ain Onyww  Onepaupn Cepenc  Cnpaeka
o | | | 3 [0 e o —

L YnpaeneHue J\ Jedopmaumun Jnwpbl yCHNHA

Pucynok 2.19 — Komangnas crpoka SCAD nnsa BeiOopa 3arpyKeHus
OTOOpaKEHUS AIIOPHI

3axonum Ha crpanuiy «IIOCTIIPOLIECCOPHBI», BwiOupaem

«IIpoBepka cedueHuil U3 METAJLIONPOKATA» E B OTKPBIBIICUCS TAHEIU

TRy
yIpaBJIeHUs] BbIOMpaeM «YCTaHOBKAa MapaMeTpPOB» % B otkpeiBIIEM-
Csl IMaJOroBOM OKHE BhIOMpaeMm «Mapka ctamm» - C235. OcranbHoe
ocTaBiysieM o ymonyanuto. Haxnmaem «OK».

Mapka cTanu
£235

Drmena I

T/m™2
PacyerHoe conporusnenue Ry 123500 Cnpaska I
Koa ppuymeHT yecnosuin patorb |1

[peaensHas rutkocTs ]1 50

Pucynok 2.20 — JImamoroBoe okHo SCAD nmis ycTaHOBKH IapaMeTpPOB
moj00pa ceueHus
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J_—[J'If{ pacducTa MOXKHO 3a1aBaTb KAdK HCIIOCPCACTBCHHO OTACJIbHBLIC

KOHCTPYKTUBHBIE 3JEMEHTHI (L*El), Tak W rpymIibl 3JIEMEHTOB C OJMHA-
v

KOBBIM TTpodriiem (L¥s]).

"
[pynnbl KOHCTPYKTUEHBIE 3INEMEHTOE AAA MPOBSPKM CEYEHMA [-zhj
pynnest
Mra rpynnel 3 nemeHT oe |Bep:4HMﬁ noAc JofSaEuTE HOBYHD
Crmcok rpynn | J JameruTe | Hpame |
K03 PPHUMEHT pACYETHOM 3AWHE! Mapka cram
B nnockocT <ol || |E235 j
B nnockocTu Ro
Ceuerue |Hr0nnK paeHononouHeld no FOCT 8509-93 L100;  3amMeHWTE CeveHue
PacuetHoe conpotuenenuwe Ry |23500 T2
Brix
K. hpULMEHT Yonoemi patorsr |1 ﬁ
MNpenentHan rutkocTs 400 Crpagka
L

Pucynok 2.21 — JluanoroBoe okHo SCAD nais HACTpOMKU TPYIIT KOH-
CTPYKTHUBHBIX 3JIEMEHTOB JIJIsI POBEPKH CEUCHUMA

Bribupaem «Ha3znauenwe rpynmn KOHCTPYKTHUBHBIX DJIEMEHTOBY

o
LG

5 BBI6I/Ipa€M 9JICMCHTBI BCPXHECTO I10s1CA, HAXKNUMACM «HOI[TBCp)KI[G-

Huey L™,

B oTkpbIBIIEMCST TUATIOTOBOM OKHE BBOJIVM:
- «AMS TPYIIIIBI JIEMEHTOBY - BepXHuii nosic;
- KOA(PUITMEHTHI paCYeTHOM JUIMHHBL: Xz = 1, Xoy = 1;
- TIpejieibHasi THOKOCTh ¢ YY€TOM TOT'0, YTO BEPXHMH MOSIC CKAT, a MpPHU-
JIO’KE€HHAsl Harpy3Ka — CTaTU4YeCcKas:
A =180 — a,rae
N
p-A- Ry ) Vc.
Haxumaem «/[06aBUTh HOBYIO», «BBIXOI» ISl 3aKPBITUS THAATIO-
roBoro okHa. TakuM oOpa3zom, 100aByisieM OCTAJIbHBIE TPYIIbI AJIEMEH-

!EJ Te-

a

TOB: HWKHUM MOSAC, paCKOChI, CTOMKU. Haxxnumaem «Pacuer»
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=

Iepb CTadu JOCTYIHBI (PYHKIIMM crpaBa OT KHONKU «Pacuery L=,
crajia nocrynHa QyHkius « Cnucok hakTopoBy.

FpUTIHYSCKUE dakTap Kmeﬂ

K OMTHECKWE dakTop Froay

NPOYHOCTE MPH AERCTBHM HarMiaowero rMomesra Myl n.5.12

NPOYHOCTE MPH AERCTEMM NonepeyHol clnel Q2! nn5.12,5.18

NP0YHOCTE NP COBFMECT HOM 4 BRCTE M4 NMPOA0NBHON CANGl M M3MNAGS0WLIA4R MOMEHTOB 23 y<eTa naacturid nn.5.24.5.25
YeTORMMBOCTE NPM caamid B nnockocrd 1,057 (41,0011 n5.3

YCTORYMBOCTE NPW C3HETHA B nnockocTH 21 021 1,01 n53

YCTOHYMBOCTE B NAOCK.OCTH OEHCTEMA MONEHTE My NpM BHEWEHTPEHHOM Chiamiul n.5.27

YCTAUUMBOCTE NPW ST ¢ WArkEoM B ABys nnockooTax n .34

YCTOHUHBOCTE W3 MAOGKOCTH ABRCTBWA MomeHTa My npu BHEueHTpeRHONM cicarudl nn.5.30-5.32

YCTORYMBOCTE NNOCKOA SOpMbl Markdgal no.15
oneneoeHAe tufkneTe A oonekocTued Ol on B IR E16

Pucynok 2.22 — Ilanens SCAD ns BbIOOpa KPUTHYECKOTO
dhaxTopa P MPOBEPKE CCUCHUU DJIEMEHTOB 3TaHUS

C moMoIpi0 Hee MOXKHO 3aJlaTh pacueTHbIC (PaKTOpbI, MO KOTO-
peiM TogoOupaercs cedenue. OctaBuM 1o ymonyaHuro «Kputuueckuit
dakTop Kmax. Ecmu aktTuBupoBaTh KHONIKY «Bu3yanuzaius pe3yibTaToB
Ha CXEMe», TO Mbl YBUIUM, YTO PacyETHBIE 3JIEMEHTHI MpHoOpeu 3elie-
HBIM 1[BET. DTO O3HAYaeT, 4TO MO BceM (akTopaMm IMpOBEpsSEeMbIE dJie-
MEHTBI TOAOIILIH.

Pe3ynbTaThl momdopa ceueHUud MOKHO MPOCMOTPETh NMPU HAKATUHU

«IToxbop ceuenmin i .
PesynbTatel nogGopa ceveHumit [iz-r

WrasA rpynne AECTROCTH 3 NEMEHTOE McroaHoe ceveHue Pesynsrar
Ipynna BepsHuil noac

4 3

MpHMEHWTE NOOBPAHHEIE CEYEHMA A07;
" Hosol 3agauM

" zaMeHbl #ECTKOCTEA 3 NEMEHTOE

Oryer | Crpaeka | QK | OrreHa |

* zameHsl MCROAHEIR CEYEHWA 007 3KCNEPTHSb!

Pucynok 2.23 — JluanoroBoe okno SCAD s pe3yJIbTaTOB
1oj100pa ceueHui

B 3TOM OKHE MBI MOXXEM 3aJaTh PSAJ ASHCTBUN HaJ MOJI0OpPaHHBI-
MU CCUCHUSIMU:

- IPUMEHUTH JIJIS HOBOU 3a/1a4HU;

- IPUMEHUTH JIJIS1 3AMEHBI JKECTKOCTEN DJIIEMEHTOB;

- IPUMEHUTD JIJIS1 3AMEHBI UCXOJIHBIX CEUYCHUN I SKCIIEPTUBI.
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JInst akTUBalMu AaHHBIX (YHKIUNA BBHIOpaB COOTBETCTBYIOIIEE
nerictBue (ycTaHOBKa (uiaskka HAmpoTHUB) HY)KHO HaxaTh «OK». Taxxke
B 9TOM OKHE MbI MOKEM CT€HEPUPOBATH OTYET MOJ00pa CEYEHUM, HaXKaB
KHONIKY «OtueT». OTYET BCEraa Mo yMOIYaHHUIO COXPAHAECTCA B IANKY
«SWORKM».

CrenepupyiTe OTYET M NPOCMOTPUTE €ro pe3yibrarhl. llocrme
JBOMHOIO KJIMKA JIEBOM KHONKOW MbIM 10 «I'pynma BepxHui moscy
OTKPOETCS TUaJIOroBoe OKHO «Pe3ynbrarhl moadopa s rpynmbl Bepx-

HHUU I105C.

Pesyautatel nogbopa ana rpynnel Bepxnui nosc

=

Hariep anereHTa
4

5

B

A ECTEOCTH 3 NEHEHTOE

Yronok pagHononodHed no FMOCT
8503-93 L1007
Yronow pagHononouHe no FTOCT
8503-33 L1007
Yranak pagHonoaouHe no FOCT
8A03-33 L1007
Yronok, pagHonoaoyHed no FTOCT
8503-93 L1007
Yronow pagHononouHe no FTOCT
8503-93 L1007

Yronok pagHononodHed no FMOCT
8503-93 L1007

WexogHoe ceveHue

Hronok. pagHononoyHer no CTOCT
8509-33 L1007
Yronok pasHononouHer no FTOCT
85093-33 L100:7
Hranak pasHonanauHer no FTOCT
8503-33 L1007
draonok pagHononoyHEr no FTOCT
8509-33 L1007
Yronok pasHononouHer no FTOCT
8503-93 L1007

Hronok. pagHononoyHer no CTOCT
8503-33 L1007

PezyneTaT nogtopa

Yronok pagHononodHed no FOCT
8503-93 L50x5

Yronow pagHononouHe no FTOCT
8503-93 L1108

Yranak pagHonoaouHe i no FOCT
BA503-93 L1108

YHronok pagHonoaoyHed no FTOCT
8503-93 L1108

Yronow pagHononouHe no FTOCT
8503-93 L110x8

Yronok pagHononodHed no FOCT
8503-93 L5056

4 | »
Beiwog |

PI/IEyHOK 2.24 — JlnanoroBoe okHo SCAD mys mpocMoTpa pes};nb—
Tara noja0oopa ceueHuin

Cnpaeka ‘

Tabnuia coaepKuT 4eThIpe Trpadbl:

- HOMEpa BJIEMEHTOB;

- )KECTKOCTH DJIEMEHTOB;

- UICXOJTHOE CEUCHUE;

- pe3yJibTaThl ToaA0OpA.

Haxxmute «Bbrixoa». B okHe «Pe3ynpTarsl mogdopa cedeHuin» Bbi-
oepute «OT™MeHay. [{ig BeIBOAA OTYETAa MO MNOAO0PY CEYEHUU HAKMUTE
«@OpMUPOBAHUE OTUYETAY.

Bo3sBpaiiaemcs B 3KpaH yIpaBiieHUs MPOeKTOM, BbiOMpaem PE-
3YJBTATBHI, JOKYMEHTHUPOBAHHUE. B oTkpsIBIIEMCS AMAIOrO-
BOM OKHE NIEPEHOCHUM BCE Pa3/ielibl B OTYET, POPMUPYEM TOKYMEHT MS
WORD. BnaumarenbHO H3y4aeM pe3yjbTaThbl pacdyeTa, OTMEYAEM YCH-
JIUSL U CEUYCHUS BCEX Y3JI0B (DEPMBL.
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14. BeimosiHsieM KOHCTpYUpOBaHHE Y3710B (epmbl. 3amyckaem
nporpammy KOMETA (ITYCK - SCADOffice - KOMETA). B or-
KPBIBIIEMCS TUAJIOTOBOM OKHE BBIOMpaeM ps10BOM y3ei (hepMbl.

E1 e G|

1 KOMETA - ¥3nui pepm =
Gaiin  Pexonmer  Hacrpoiikn  Cepeuc  Cnpaska
Ban ysna | MaTeprant I Yewnna I 3nemeHTe y3na | KoHcTpyKuAR I '—Ieﬂml
KoHoTpykTHEHOS peleHue Prgosoil ysen CMeHel cayeHA MoHTaxHBI y3an OnopHelit yzen
e N W K N T =
N~ | R x| X 2| IE
N < | =
~ = x|l =
N
OcHoBHaR HamMce
F Meneo §  BeuvciuTe
= MpoexmpoBaHve W Cmuer @ Crpaeka

Pucynok 2.25 — CtapToBoe AuaioroBoe okHO mporpammbl Komera

Ha cTpanume martepmaiabl HAacTpawmBalOTCS IapaMETpHl CTalH,
K03(pHHUIIMEHT yCIIOBHI pabOTHI, TUIT U BUJ CBAPKH, ITOJIOKEHHUE IIIBA.

<
= KOMETA - Yanei epm o o e
®aiin  Pewwmel Hactpoiikn Cepenc  Cnpaska
| Bua yanal MaTepuans |chmnn | 3nemeHTol y3na I KoHcToyKUwiA I L{eﬁﬂasvcl
OBwwe napameTpel IMapameTpbl CoemMHEHA
KozoduueHT yonoswit paboTe! Honmeﬂ::
fe 1
CeoitcTBa MaTEPUAnoE ANA CEaPKK
A | Pt 21916412 T4
P 45945 0132 T
Il = Merio 4 Bommcanms
= MpoekTpoBaHue W Omyer @ Cnpaska

Pucynok 2.26 — Ctpanuiia MATEPUAJIbI nporpammer Kometa
ITepexoagum Ha ctpanuny YCHUIIUA, naxknMaeM Ha KHOIKY

+ [ofaeuts

dbepmel B I1IK SCAD.
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r E
Y KOMETA - ¥ane1 depm =ARCE X
®aiin  Pexumer  Hacrpoiikn  Cepenc  Cnpaska
Buaysna I MaTepuanbll YounmA | 3nemenTol ysna | KoHoTpykuns I LIepTex|
@ PacyeT no yoummam
PaBHonpouHoe coemHeHne N1 -— 7T —_ Nz
s A
N, N,
N, Ny Ny Ny
T L L L
0 o (R
+ [ofasum Yoanmts
= Metio §  Bemmcnams
= MpoexKTMpoBaHIKe W Omuet @ Cnpasxa

PﬂcyH(;K 2.27 — Crpanunia Y CUJIMA nporpammel Komera

Ha ctpanune DJIEMEHPTBI Y3JIA u3 coprameHnTa BeiOupaeMm
CEUEHUS JIEMEHTOB BEPXHEIr0 MOsACa U PACKOCOB, MOIOOpaHHbBIC MPH
pacuere depmnl B [IK SCAD. Jlanee BBOOAMM 3HAYCHUS IMapaMETPOB
a, b, ¢, d, xapakrepusyromux reomerpuio ¢pepmbl. Unciia MOryT He
COBMAJaTh C JIMHEWHBIMH pa3MepaMu, HO YTJIbl JOJOKHBI OMUCHIBATH
TOYHO.

B naGoparopHoii paboTe mapaMeTp a paBeH Iapamerpy D, T.k.

pacyeT BBINOJHAETCS i (DEPMbI C MapAILICILHBIMU MOSICAMU.
= | B | |

51 KOMETA - Yanoi dhepm

Maiin  Pesumel Hactpolikn  Cepenc  Cnpaeka

| Bun ysna I MaTepuans | YCunua| 3nemenTel ysna ‘ KoHcTRYKLMA I Llep-rex|
__.—~—71<_’—'
2 3. b
§ 7S
c d

bt J d 4

Ceugtne
Tin ceveHnA

- T

MonockeHue GacoHKK

=L Mombst katanor npogsness MOH -
B~ L ¥ronow pastononouriii no MOCT
[+ L ¥ronok HepasHononouHsil no M0

=

- CoxpauiesiHbii cCOpTameHT

1

TonwuHa pacoHkm t

L ¥ronok pasrenonoureii no MOCT L
- L Yronok HepasHonanoursit o M0|
=1z Taphie COPTaMeHTH

Wronok pasHononounsiid no OCT
Yronok paeHononouHelil no OCT
Wronow HepasHononoyHsit no OC
Wronow HepaeHononouHsl no OC
Yronow pasHononosHeit no OCT I
Wronow HepasHononouHsd no OC

- MM

&
o

o 0o o
=) & & 5
Z T T =
-

e

-

@ 3nement 1 EEEEEEL

-

-

-

-8

r o

() 3nemenT 2

i1
=

PasHononoyHbii yronorw
HepaerononouHsIA yronok

=E] oTuA

&L Pasrononounsit yronoK no NFA -

reErrrrrr

) 3nemenT 3

&
=]

4 LiL} 3

T Memo 4§ BemMMcWTE

W Omuer

MpoekTMpoBaHWE

= @ Cnpaexa

Pucynok 2.28 — Crpanunia JIEMEHTDI Y3JIA nporpammber Komera
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Hanee mnepexonum Ha crtpanuny KOHCTPYMPOBAHMUE,

MpoekmiposaHwe

HAXKHAMAEM KHOIIKY , popmupyeM otuet ("7 ),

1 KOMETA - Yzne1 pepm = | (S| S

®aiin  Pesumbl  Hactpodkn  Cepenc  Cnpaeka

| Bug ysna | Matepuans | Yeunua |3nemeHTb| ysna | KoHCTpykwan | LIepTex|

SHadeHwe jMm)

[T =R =

el

Olnla o
)

£l

Wt fpan) Ky Ka Ks Ks Ks Kia
Katet |0 0 0 i] 0 0

§  BomucvTs

MpoexmpoeaHne W COruer @ Cnpaexa

= Meio

Pucynok 2.29 — Crpanunia KOHCTPYNUPOBAHUE nporpa-MMLI Kome-
Ta

Ha crpannune YEPTEX Oyner cdhopmupoBaH uepTex y3ia
(dbepMbl, KOTOPBI BO3MOXKHO COXPAaHUTh Kak ¢ain .dwg.

BrinoiHseM MpoeKTHpoOBaHUE TpeX Y3JI0B (depMbl. 3agadyu s
CaAMOCTOSTEILHOI'O BBIIIOJIHEHUS ¢M. TaOI. B.1.
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IMMPAKTUYECKOE 3AHSATHUE Ne 3. PACHET KAPKACA MHO-
I'O3TAXKHOI'O 3JAHUA C HUCITIOJIb3OBAHUEM BbIYUC-
JIMTEJBHOI'O KOMIIVIEKCA SCAD

Ilens pabOTHI:

1. Hayunthcsi coOupaTh CHETOBBIC Harpy3KH Ha 3JIEMEHTHI 34aHUS
c ucrnoJyb30BaHueM BecrT;

2. Hayuuthcs coOupaTh BETPOBBIC HATPY3KH Ha AJIEMEHTHI 3/1aHUS
c ucrnoJyb30BaHueM BecrT;

3. Hayuutbcsi coOupaTth BpeMEHHBIC Harpy3Kd Ha 3JEMEHTHI 3/1a-
HHS C UCIIOJb30BaHuEeM BecrT;

4. HayuuTbCcs CTPOUTH TPEXMEPHYIO MO/ICIIb 3/1aHUS;

5. Hayuurtscsa popmupoBaTh KOMOMHAIIMY 3aTPyKEHUI;

6. Hayuutbcst mogOupaTh c€UeHUs JIEMEHTOB 3/1aHUS U3 METaJLIO-
IpoKara.

3aanue:

Onpenenuth Harpy3kd Ha 3JIEMEHTHI 3aHUS C MOMOUIBIO TPO-
rpaMmmebl Becr.

[TocTpouTh TPEXMEPHYIO MOJICIb 3IaHUSI C METAINTIMYECKUM KapKa-
COM C HCIMOJB30BaHUEM BhIUMCIUTENbHOrO KoMmiuiekca SCAD, 3anath
Harpy3ku, cGopMupoBaTh TpymHIbl 3arpykeHui. OmnpeneauTh Hamps-
YKEHHO-JIe(OPMUPOBAHHOE COCTOSIHUE DSJIEMEHTOB 3/1aHUS, BBINOJHUTH
noA00p CEUCHU.

Harpy3ko#t 0T COOCTBEHHOTO Beca Orpa)KJaroIINX KOHCTPYKIIUN U
MEePEKPHITUSL B paMKax BBIMOJHEHUS J1abOpaTOpHOM paldOTHl MpeHe-
Opeyb.

CocrtaB pabOThI:

-OIpEJIeNIUTh BPEMEHHbBIC HArpy3KH Ha 3JIEMEHTHI 31aHusi, chop-
MHPOBATh OTYET;

-OMpPEICIUTh BETPOBBIC HATPY3KH Ha 3JIEMEHTHI 37aHus, cHopMu-
pOBaTh OTHYET;

-OMpEeICNIUTh CHETOBBIC HArpy3Ku Ha MOKPBITHE 3AaHUS, CHOpMU-
pOBaTh OTYET;

-CO3/1aTh HOBBIU ITPOEKT;

-CO3/1aTh T€OMETPUIO MPOCTPAHCTBEHHOM pamMbl MHOTO3TAKHOTO
31aHUs;
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-3a71aTh HEOOXOJUMBIE XapaKTEPUCTUKU MaTepuajia 3JIEMEHTOB
paMbl U UX MOINEPEYHOE CeUeHUE (HA3HAYUTD KECTKOCTh);

- 3a]1aTh OTOPKI PAMBI;

-33]1aTh HArPy3KH HA PAa3JIUYHBIE AJIEMEHTBI PAMBI;

-IIPOU3BECTH JIMHEUHBIN PACUET paMBbI;

-POAHAIM3UPOBATL  MOJIYYEHHBIC PE3YJbTAaThl  HAMNPSKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS PaMBbl;

-o100paTh CEYCHUE U3 METALIONpPOKaTa JJIsi BEX AJIEMEHTOB pa-
MbI, C(HOPMHUPOBATH OTYET.

VYkazaHus K BbITIOJTHEHUIO PAOOTHI:

3axoaum B MeHio [TYCK, B nporpammax Beioupaem SCAD Office,
npuiioxenue Bect. [ onpeneneHns BpEMEHHBIX HArpy30K Ha Iepe-
KpbITUE 3JaHUs B OTKphIBIIeMcsi OKkHe BbhiOMpacM BPEMEHHBIE

2= BeCT = .
®aiin  Pexmubi  Hacrpoiicu  Cepsnc  Cnpaska
BeCT
5] Bepcua 11.3.1._1
@ Harpysin u sosaercrain
Pacuer
& CoficTeenHsIi Bec
]
7] Mecthocrs Bpenertsie Har pysKit
¥
Onp p pro pacnp p Harpy30K Ha NAKTB! EPEKPBLITHI, JIECTHHLS 1 N0/b!
AL E Betep zp: Betep. Mytbcaumi
é@ Mpeaenereis nporute: 441 Crer ’E’l Crer. [eysnponetreie anaHua.
ﬁt“ Terneparypa
- Tononea raponana u tpoce! TP
B CHul 2.01.07-85 ¢ uanerermen N2 -
E Buixon Hactpoiiri @ & Crpagka

Pucynok 3.2 — /InanoroBoe okHO OCHOBHOTO MeHI0 BECT

BeiOupaeM Tun 31aHMd [0 Ha3HAaueHHIO, ycraHaBiauBaem JIJIS
PACUETA KOHCTPVKIIMH, BOCITPUHUMAIOINX HATPY3KY
OT OJHOI'O IIEPEKPBITHA. [Janee HazHayaeM rpy30BYIO IJIOIIAAb B
3aBUCMMOCTH OT IIara BCIIOMOTaTelIbHBIX Oanok. Belumcnsiem HOpMma-
TUBHBIEC U PACUETHBIE HATPY3KH, (OPMUPYEM OTYET.
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Puzens VA Ve v

BrnoMo2ama AsHue
Ok

Fuzemu

pucens |/ / /

BrnomozamedsHee -—
Ber s /
K OA0HkHE!
— —— -
AUHT A00A2m

\/ afkon-fo nposemodx! (Fausa nposamot)
I

\
i
\

Pucynok 2.1 — PacueTHas cxema k jpaboparopHoii padore No2 (BcriomorareibHble Oanku 2-T0 U 3-T0 3Taxen yClIoB-
HO HE MTOKAa3aHbl)
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B BeCT - BpemenHsie Harpyski = 23

MakcuMansHoe SHaueHHE HOPMATWBHOM HAMPY3KH * NOMHOE .15 Thm?

[l pacseta 05 vexTa 8 Lenom R o
Q6iuee uucno nepexpemal

IR pRCHETE KOHCTPY LA, BOCTPVHIMEOLLIEE Har PYSKi OT Ay 1 Bones Nepekpemh

Hopmamieras Harpysia PacueTan Harpyska
Montoe swaverme T Tontoe swaserme Tha?

Momexeros sraserie T Momtxeros srasenie The

T Meno B ¢ Bonvcr ™| W Ormer & Crpasca

Pucynok 3.3 — Jluanorooe okHo BECT s onpejiesieHusi BpeMEHHBIX
Harpy3oK

JI7d BBIUMCIIEHUs] BETPOBOM HArpy3Ku BO3BpAIlaeMCs B OCHOBHOE
MeHio npwioxenus Bect, Beioupaem BETEP. B oTkpeiBiieMcsa OkHe
Ha3HA4YaeM BETPOBOM PANOH, TUIlT MECTHOCTH, ycTaHaBinmBacM BEPTU-
KAJIBHBIE N OTKJIOHAIOHIMECA OT BEPTHUKAJIBHBIX HE
BOJIEE YEM HA 15° IOBEPXHOCTH. Janee 3axonuMm Ha Cleayro-
mryto crpanunly okHa BBIYMCJIIEHME BETPOBBLIX HAI'PY3OK,
YCTaHABJIUBAEM BBICOTY 3JIaHUSI, BBIYUCIISIEM 3HAYEHUE BETPOBBIX HArPY-
30K JJI1 Pa3JIMUHBIX MOBEPXHOCTEW 37aHUs (HAaBETPEHHOMW, MOJBETPEH-
HOM), q)opMI/Ipysl OTYET KaXIbIU pa3.

5 8CT - Berep | ) G|

Daiin Pexnmsl Crpae

TTTTTTT

OuveTvTs Be

T Mewo 0 CHull B 4 Beuwcon m| W Omer | BB Tatnaa | &) Crpasc:

PHcyHOK 3 4 — JlnanoroBoe okHo BECT nmnst onpenenenus BeTpOBBIX
Harpy30K
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JIns1 BBIUMCIIEHUSI CHETOBOM HArpy3KHM BO3BpalllaeMcsi B TJIABHOE
mento BECT, Beioupaem CHET'.

ME BeCT - Crier = ——

®ain  Peximel  Hacrpoiikn  Cepenc  Cnipaska

Wexoneie naHrbie | Crerossie Harpyam |
Mo

= Borcorasaarua H - 20 M
UWpiia sparns B 20 m
—

{TiperTole M0Bepess MOpai, 036P M BOACKAHHTVLL, MYGTHHN, GTEM, NISCOCTENM, TYHEPS

T Memo ¥ -no CHall B |$ Bovon s & Crpasca

Pucynok 3.5 — JluanoroBoe okHo BECT mist ompeneneHus CHEroBBIX
Harpy3oK

BBoauM reomerpudeckue pa3mMepbl pambl, 3ala€M CHETOBOM pail-
OH, CKOPOCTh B€Tpa, CPEIIHIOK TeMIepaTypy sHBaps. Beruucigem cHe-
roBbI€ Harpy3Kku, (popmMupyem OT4eT.

OnpenenuB Bce HArpy3Ky Ha 3JIEMEHTHI 3/1aHus, 3amyckaeM SCAD,
CO3/laéM HOBBIM TPOEKT, BbiOMpaeM S-biii Tun cxembl CUCTEMA Ob-
I[IIEI'O BUJIA. Jlamee HacTpaBaeM €IWHHUIBI U3MEPECHUS B COOTBET-
CTBHM C 33JITaHUEM U 3HAYCHUSIMHU, TIOJTYYEHHBIMU MPU COOpE HArpy30K.

HoBwii npoexy e
Hopre! EQWHHLEE H3Me peHMA
NPOEKTHPOBaHHA

Eurocode: -

Broareie

TUHERAHbIE pastiepsl | hd ’1127 ﬂﬂﬂ
Pasmepel cevermi LI ’1127 ﬁﬂﬂ

Pucynok 3.6 — JIlmamoroBoe okHO Pucynokx 3.7 — JlmamoroBoe OKHO
SCAD nns cozmanus HoBoro mpo- SCAD s HacTpoWku eauHUI] U3-
CKTa MEepeHUS
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CoxpansieM npoekT noja Ha3zBaHnueM «lIpaktuueckoe 3anarue Nody
B CBOIO IANIKy. B OTKpBIBIIEMCSI OKHE IIEIKAEM JIEBOM KHOIIKON MBIIIIbI

c
[0 3HAUYKY , 3axoauM Ha crpanily CXEMA, «HakuMaeM» Ha ==
(reHepanusi MPOTOTHUIA paMbl), BEIOMpPaeM MEPBBIA TUIT pambl, BBOJIUM
VCXO/IHBIC JTAHHBIC.
He 3akpeiBast okno 3AJJAHUS TIAPAMETPOB PATYJISIPHOM
PAMBI Ha3HauaeM KECTKOCTH PUreSIIM M KOJOHHAM B COOTBETCTBHUU C
3a1aHUEM.

3agaHHe napameTpoB PeryaspHON pambl E] %1 JlByrasp WHPOKONOAGYHEN Mo CT A
=T Leyrasp kononnui (K] no CTO A
- - T EzSl
= — - 20K2
L uHel Konmecteo Bricatel KommecTeo T2 % 2561
NPOAETOE nNponeToE  —| aATamer aTamen —1 Iﬂg OfbetiHsii Bec 785 T3 T 2s¢2
Lp E— T =253
Koaddmuwent MNyacoona |03
10 | 2 B 4 T 31
c T a2
BATH T 3ok
= ABTOMSTHYECK 87 | i T 30k4
YCTAHOBKA CEASER ,— T 351
EE ([ = 1me
I Coorastos ceuse % :g’;;
Ux U Uz
g oo 1
T a0k
AecTrocTu ,_ T aos 3
< >
K.onoHHE! Purenn
= - [ Horiep Tuna HapaKTEDUETURH
HELTROET) ceueryA
Bce pasmepel "
HaszHaugHue THna K3
Ok | O7rmena Crpaexa
Tameroe 1 ESTH Savewie i pononwms | [ Orena Crpaexa

Pucynoxk 3.8 — JlmanoroBoe okHO Pucynok 3.9 — JluanoroBoe okHO
SCAD nns naznauenus mapamerpoB SCAD s Ha3HadyeHUs THUIIOB
pamMsbl KECTKOCTH 3JIEMEHTAM PaMbl

Haxxumaem KHONKY W (konmupoBaHUE cXeMbl). BrImosHseM Ko-
NMPOBAHUE N0 OCH Y, BBOJMM IIAr U KOJWYECTBO B COOTBETCTBUU C 3a-
JAHUEM, COXPAHSIEM PE3yJIbTaT KOMMMPOBAHUS.

3axonum Ha ctpanuny Y3JIbl U DJIEMEHTDI, «Haxumaem» Ha

KHOTIKY \*_I (BBOJI TOTIOJTHUTENIHLHBIX y3JI0B MEXIY y3JIaMH), YCTaHABJIU-
BaecM HA N PABHbBIX YUHACTKOB, BBOOUM KOJIMYECTBO YYaCTKOB B
COOTBETCTBUHU C IIIarOM BCHOMOTATENbHBIX Oanok. Jlanee Haxxumaem
OK u BbIzI€ISIEM TTOMTAPHO BCE Y3JIbI, SIBJISIONIMECS OMIOPHBIMU JIJISI PUTE-
JIEH.
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Konuposanye cxembl El BRoa nonoHKTE IBHbIX Y3108 Me ROy Y31aMH E\

+ Konuposate & ’7 " B sanan M | | % Ha N pastibi yiacTros
o HAaNpaeneH K f v z ’ i

Untnnueckan

e IwalEl

EOKPY OCH

War Komuecten | |

| 1] E

Bre pashepbl 3a030TCAE M

- 0K OTreHa Cnpaska
! ok OTMeHa | Cnpaeka |

Pucynok 3.10 — JluanoroBoe okHo Pucynok 3.11 — J[uanoroBoe OKHO
SCAD 114 KOnmupOBaHUS pPaMbl SCAD pana BBOJAA JOIOJHUTEIIb-
HBIX y3JIOB MEXK]y y3JIaMu

b4
HaxxrmaeMm KHOIKY ‘=L (100aBJI€HUE CTEP>KHEI1), BBOJUM BCIIO-
MOraTeJIbHbIC 0alKi B PACUETHYIO CXEMY.

B Structure CAD (naboparopHas pabotaNe4) - C:\Documents and Settings\Muxann\PaGiouni cron\naboparopras pabotaNe4.spr

MposkT Dafin ONUAM  Onspaudd  Cepevtc  OTHEHE omepalin  Crpaska

A4 23] B3] w| 3| Xl 1| i) 211580 o ] 2[R 4|22 E X \

Ynpaenexne l Cxema l HazHauenua l Y3inel 0 IneueHTsl l JarpyReHuA l Tpynnel J|

’ 77777

=EEEEEECS

[ By 1 e oo O

<5
=

ENENEEEE

B 0 | P o o [ [0 B o o s B ¢ ol 0 [

I N N

SR

BB |actasnetme crepumei ¥3N0E: 76 INENEHTOE 76 e

Pucynok 3.12 — Moenb npocTpaHCTBEHHOW paMbl

3axoauMm Ha ctpanuny HABHAYEHUE, naxumaem KHONKY .@
(Ha3HAUYEHUE JKECTKOCTH CTEPHKHAM), 3aJa€M CEUYEHUE M Marepuall
BCIIOMOTATENbHBIX 0aJIOK B COOTBETCTBUHU C 3ajilaHueM. Jlanee Hakuma-
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€M Ha KHOIIKY |}5‘ (ycTaHOBKaA CBSI3€M B y3/1aX) M 3aJ1a€M KECTKUE CBSI-
3M y3JIaM COMPSDKCHUS PUTEICH M BCIIOMOTATEIbHBIX 0ajoK, OTOPHBIM

y3J1aM PaMmBbl.
CeAan EI

HanpagneHua ceAsel
HeTaHoBuTE

ERR Sl
T T T N

Bug onepaui9

" JofaeuTe HANPAENEHKA K. CUYLLECT BYHILLHM

* TMonHasa sareHa

k. | OTrieHa | Cnpaeta

E o

PucyHnok 3.13 — JmamoroBoe OKHO SCAD VIS
YCTaHOBKU CBSI3€H B y3JIax.

¥ T ¥

? [
HaxumaeM KHOIKY ]g (cBsa3u) Ha (uiabTpe OTOOpPaKEHUS, BO-
KpYr BCEX Y3JI0B pambl MOSBUTCS MPSMOYTOJIBHUK, O00O3HAYAOIIUN
XKECTKYI0 CBA3b. 3axoauM Ha crtpanuny 3AI'PYXEHUS, maxnmaem

KHOIIKY ﬂ (coocTBeHHBbIN Bec). CoxpaHsieM 3arpy’keHue Ioj Ha3Ba-
HUEM «IIOCTOSIHHOE.

[lepexonum K (OPMHUPOBAHUIO CIAEAYIOUIETO 3arpyXeHus. 3agaeMm
BPEMEHHYIO HAarpy3Ky Ha BCIIOMOTaTelbHble Oajkh Kak pPaBHOMEPHO-
pacIpeeIeHHY 0, COXPaHsIEM 3arpyKeHue I10J] Ha3BaHUEM «BPEMEH-
HOE.

[lepexonum K GOPMUPOBAHUIO CIAEAYIOUIETO 3arpyKEHUs. 3a1aeM
CHErOBYIO Harpy3Ky Ha IOKPBITHE, COXPAaHSAEM 3arpyK€HHE MoJ Ha3Ba-
HUEM «CHETOBOEY.

[lepexonum kK GopMUPOBAHUIO CIAEAYIOUIETO 3arpykeHus. 3agaeM
BETPOBYIO Harpy3Ky Ha KpallHUE KOJOHHBI paMbl (OJHA CTOPOHA — MO/I-
BETpPEHHAas1, Apyras - HaBeTpeHHas). [lepexo mo BeICOTE 37aHUS BETPO-
BOW HArpy3ku OT PABHOMEPHO-PACHPEAECIECHHON K TparenueBUIHON
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npuBsA3aTh K OnmkaiiieMmy 3taxy. CoxpaHseM 3arpykeHue moj Ha3Ba-
HUEM «BeTpoBoe». llepexomum kK (GOpMHUPOBAHUIO KOMOMHAIIMU 3arpy-
KCHUM.

KomOuHanmmm MOryT OBITh BBIUMCIICHBI KaK B OOIIIEM IMOTOKE pac-
yeTa 3a7a4M, TaKk U OTACJIbHO, MOCJE 3aBeplieHus pacyeta. B mepBom
Cllydae MCXOJIHbIE JaHHBIC TOTOBSATCS IOCIE 3aBEpIICHHUS (HOPMHUPOBa-
HUSI PAaCYETHOU CXEMBI I BBOJIA 3arPYKECHUMN.

OyHKIMA TOATOTOBKM UCXOAHBIX JAHHBIX JJIS BBIYUCICHUS KOM-
OWHaLMM 3arpy>KeHUI BbI3bIBaeTCsA U3 JlepeBa ynpaBiieHUs MPOEKTOM B
paznene CIIELIMAJIBHBIE MCXOJIHBIE JAHHBIE. ®yukuus mo-
CTyNHa TOJBKO TOCJE 3aJaHus 3arpykeHuil. [loaroroBka MaHHBIX BbI-
MOJIHSIETCS B JuanoroBoM okHe KomOunammu 3arpyskenwmii. [lopsmok
BBO/Ia JAHHBIX B 9TOM OKHE CJICTYIOIIIHA:

B crosidnie Koaddummentsl BBecTH 3HaUeHUs1 Kod(pduineH-
TOB, C KOTOPBIMH 3arpy»KEHHUS BXOJISAT B TEKYIIYO KOMOWHAIIHIO;

HaXXaTh HAa KHOIKY 3amuCch KOMOMHAIMH, ITOCTE Yero Gopmy-
Ja TeKyIiei KOMOWHAIMK BRIBOAUTCS B MH(POPMAIIMOHHOE OKHO;

HakaTh Ha KHONMKY Homep komOuHaIuu [>>] U yCTaHOBUTH
HOMED CJICYIONICH KOMOWHAIIMU;, MPU 3TOM 3Ha4eHUsI KO3PPUIIMEHTOB
MoJIy4aT HYJICBbIE 3HAUCHHS U MporpaMma OyJIeT TOTOBa K BBOJIY HOBBIX
JTAHHBIX.

KomBHHAUKM 3anpyke HHH

BarpyseHdadF orOHHALLAMY Komgg
NOCTOAHHOE 1
EPEMEHHOE 1 3anuce KoMGHHALHH
CHEMOEOE 0.95
BETPOEDE 0.95

*
2}
L R —

HnaneHye KorMEHHALKH

Hoeaa korMiuHauKa

il

K.OMEMHAWAM Far pyAeHm

1 (L1 HL2T +HL 30,95+l 4]°0.95

Y aneHue aaHHbIR ok | OTMeHa | Crpagka |

Pucynok 3.14 — Jlmanorooe oxkHo SCAD nns dopmupoBanus
KOMOWHAIIUM 3arpy>KeHUI
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Tekymas KoMOMHAIIASI MOKET OBITh yAaJeHa Ha)KaTHEeM Ha KHOTIKY
YIAJIEHUE KOMBHUHAIINU, a nocne Haxxkatusa Ha kHonky Y JIAJIE-
HUE JIAHHbIX 6ynyT ynaneHbl Bce 3aJlaHHbIe KOMOUHAITUY.

IIpn U3MEHEHNN KOJIMYECTBA 3arPyKEHUU IIPEK/IE 3aJaHHBIE KOM-
OWHAIINK aHHYJIUPYIOTCS M JOJKHBI OBITh 3a1aHbI HOBHIE.

dopMupyem CleAYyOMe COUCTaHUsI HArpy30K:

1-e coueranue: Ppoer +Pyp.+0,95P . +0,95P ;.

r71€ Pocr- HATpY3Ka OT COOCTBEHHOTO Beca 3JIEMEHTOB 3/1aHUS;

P,,.- BpeMEHHas Harpy3Ka Ha IEPEKPHITHE 31aHuU;

P 4.~ cCHErOBOE 3arpyXKEHUE;

Pyer.- BETPOBOE 3arpyxeHue.

2-¢ coyeranue: Proer +0,95P,, 4P, +0,95P,.,

3-¢ coueTanue: Pyoer tPyp. TPy 10,95P ..

Beixonum B 3kpaH yIpaBiaeHUs MPOEKTOM, HAKAB KHOIIKY
crpanuiie YIIPABJIEHUE. U3 «/lepeBa nmpoekta» 3axoauM B «Pacuet-
HBIC COYETAHUS YCHIIMM ». 31€Ch BO3MOXKHO YTOUYHEHUE THUIA 3arpyxKe-
Husa. BwiOepaem mist mocrosinHoro 3arpyxkerus — « [ IOCTOSHHOEY,
st octaneHeix — BPEMEHHOE JUIMTEJIBHO JEVMCTBYIOIIEE.

PacuyeTHbie coueTaHMA YCHAHH g]

;
“ SarpyseH9an

Ofeeg, 3Hake- g Comyrerew-

neperie
kT B HCE NS ME KW KHE
Epetd | HHEBIE

Homep HaureHoBaHWe Tun

| |nocTosHHOE [Moctoanmee = |0 |0 [ |0 i |0
B |2 |B|JEMEHHDE |B|:1EMEHHDE‘-' ﬂ.nmﬂ |U ||:| |':| |D |D |D
|3 |CHEI’CIBDE‘.' |E|:|EMEHHDE ,cmwrj |U |':| |':| |D |D |':|
4 |seTposoe |E|:1EMEHHDE—' ﬂ.nmj [ o |0 0 0 i
| | | =il I

Foag. || Hons K.oaeuumenTel PCY Konuy. oaHoepemerHo ) YnaneHue
Homep | Hagews- ||aauTent- ] > p YUUTBIEAEbIN SaTPYKEHH PCY
vy ||| cEm -FIJ‘IEIBH. INaEH, ocofoe

FpaHoees  ToprosHe

o o o P e
|2 1.2 |1 |1 095 o

OTreHa
Cnpaeka

E 1.2 |1 |1 095 |08
|4 1.2 |1 |1 095 |08

3y | 3a03HKE CNMCK.a 3 NEMEHTOE

| | | | | | YHKpMEauMa [ pynne

H

Pucynok 3.15 — JluanoroBoe okHo SCAD mist dopMupoBaHus pacyeT-
HBIX COUYETAaHUU YCUIIUN

BreimonHsem nuHEWHBIN pacdyeT. B skpaHe ymnpaBieHUs MPOEKTOM
BoiOMpaem PE3VYJIBTATHI, [PAOUYECKNN AHAJIN3. [lns BeiBOAA
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Ha 9KpaH DMIOP YCWJIMH B dJEMEHTaX 3/IaHUs 3aXOJWM Ha CTPaHHILY
SITIOPBI YCUJINU, BoiOupaem BHyTpeHHee ycunue (puc. 3.16), BoIOu-

paeMm HoMep (Ha3Banue) 3apyxkeHus (puc. 3.17) U HaxumaeMm F'“:'I"‘1|
(amrophl ycuauit).

Structure CAD - [C:\Documents and Setti

MpoekT @adn  OnuMd Onepaud CepeWc  CNpage

N | =H 7.1 -
A Y0 T B AR e
¥npaenenwe  |MFK
0
0
N

Pucynok 3.16 — Ilanens SCAD mys BeiOOpa oTOOpa)kaeMbIX BHYTPEH-
HUX YCHJINN

Structure CAD - [C:\Documentis and Settings\Muxann\Pabouni ctoaVVlp4_1.5PR]

MNpoekT ©adn  Onuud  OnNepaukd  CepeMc  CNpaska

- b 1 = ® x x
b B rﬂ|ﬁ§5 m“w | [E1 LT+l L3095+ 0. | [1.000
L1 - "nocToaqHoe"
¥NpaeneHue J\ LZ - "BpereHHoE" bl YCH
L3 - "cHerogoe"

- "geTpoEoe"
- TLTETHL2T HL 210, 95+[L 4]0, 95"
- MILTF L2095 +[L 31 +[L4]#0.95"
C3-"[1 ]:JI+[L2]°‘I:I.95+[L3]”D.EIE+[L4]”1 ! . —

Pucynok 3.17 — Komangnas crpoka SCAD pans BbiOOpa 3arpyskKeHus
OTOOpakKeHUs AMIOPbI
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E(Structure CAD - [C:\Documents and Settings\Muxaun\PaGounii ctonVpd_1.5PR] ‘zHElEl

Mpoekt ®afn Onunn Onepauwm  Cepswc  Cripasia

[t

-FT:l | ﬁg‘;| m “MY v e sLertsaro.gs«Laya. v | 1000 =

YnpaeneHue J\ Oedopmacuu l Inopel yeunwil l J\ MocTnpoueccops! J\ Tpynnel J

B FBEBE v, Kombimausa 1 (LI*1+(L2Y*1-HLEP0.95+{L4)*0.95) (T*m) ¥3nos 78 3nemeHTos 76 13 oKTABpA 2012 T,

Pucynok 3.18— Dmropa My B slieMeHTax MPOCTPAHCTBEHHON PaMbl

3axonum Ha crpanuiy «IIOCTIIPOLIECCOPHBI», BwiOupaem

«IIpoBepka ceueHHil U3 METAJIONPOKATa» E B OTKPBIBIIECHCS MaHEIN

Ry
yIpaBJIeHUs] BbIOMpaeM «YCTaHOBKAa MapaMeTpPOB» % B oTkpbIBIIEM-
Csl IMaJoroBOM OKHE BhIOMpaeMm «Mapka crtamm» - C235. OcranbHoe
ocTaBiysieM o ymondanuro. Haxnmaem «OK».

Ormena I

PacyerHoe conporuenenue Ry  [23500 Cnpaska |
Koa ppuymeHT ycnosuin patorel |1

[peaensHan rutkocTe |1 50

Pucynok 3.19 — /Imamorosoe okHo SCAD njis ycTaHOBKH Tapa-
METPOB T0100pa CCUCHUS
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I[J'I}I pacducTa MOXKHO 3a1aBaTb KAdK HCIIOCPCACTBCHHO OTACJIbHBLIC

KOHCTPYKTUBHBIE 3JEMEHTHI (L*El), Tak W rpymIibl 3JIEMEHTOB C OJMHA-

KOBBIM ITpodriiem (L¥s]).

J

HHEC»

Mpynnis

Mia rpynnel a netdesmoe [Eunm Jofasire HoBY

Crmcok, rpynn ] J Eamerl-n'bl ':Iﬂ.am-rrb]

F.coddbuiumenT pacueTHOMN anHHE Mapea cranm

<3 -

Ceverie | Neurasp Hopranesii [B] no CTO ACUM 20:83 0 3amenurs cevstsie ]

PacuetHos conpotHeneHwe By | 22500 Téa™2

B |
F.on @OlHMEHT YCRoBMA pafoTsl |1 i
lNpeneneHaA ridrocTe |15IZI Crpamka |

Pucynok 3.20 — lnanorosoe okHo SCAD 1151 HACTPOMKH TPYIII
KOHCTPYKTHBHBIX 3JIEMEHTOB JJISl IPOBEPKU CEUSHUN

BriOupaem «Ha3HaueHue rpynn KOHCTPYKTHUBHBIX 3SJIEMEHTOB)

BBI6I/IpaeM BCIIOMOT'aTCJIBHBIC 6aJ'IKI/I, HaXHUMacM «HOI{TBGP)KI[C-

oud

B oTkpeIBIIEMCS TUATIOTOBOM OKHE BBOJIHIM:

- «UMS TPYIIIIBI DJIEMEHTOBY - baiku;

- K03 PUITUEHTHI pacdeTHOM JUIMHHBL: X7 = 0, Xy = 3.
Haxxumaem «/lo6aBuTh HOBYIO», «BBIXOM» JUIS 3aKpBITHS THAJIO-

roBoro okHa. Takum oOpa3zom, 100aBiIsieM OCTaJIbHbIE TPYIIIbI 3JIEMEH-

TOB: pUresu, KoJoHHbl. Haxunmaem «Pacuer»

Tenepp cranu no-

CTymHbI (pyHKIMM cripaBa oT KHOMKU «Pacuer» L=, crama moctymHa
bynkus «Crnucok GakTopoBy.
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KpWTHIECKIE thakTop K j

L DUTHYECEMIA fakTop Emas

MPO4HOCTE MPH BEFCTEMM Mardiamowera moweqrTa Myl 512

MPOYHOCTE NP BERCTEMM NonepeyHol cunel [zl nn5.12,518

NPOYHOCTE MNP COBRFECT HOM 1 BACTE M NpO0nNsHOR Cbl M W3MNASaIWME MOMEHTOB G23 ydeTa nnactkid nn.5.24.5.25
YCTONHMBOCTE NPW CHaTHW B nnockocTd A 1,051 [#1.0.011 n5.3

YCTONHYMBOCTE NPM CHAETHA B naockocTd X1,021 (<1 ,0M1) 053

UCTOMYMEOCTD B NADCKOCTM AERCTEMA MOMEHTA My Npu BHeueHTpeRHOM craTiddd n5.27
YETONYLBOCTE NEM CHATHA © WarkSor B aeys nockooTasl o 5.34

YCTONYMBOCTE M3 MAOCKOCTH 4 BACTEMA FoMeHTa by npu BHeLeHTpeHHOM ccariml nn.5.30-5.32
YCTORHMBOCTE NN0CKOA Sophibl Wardial n.5.15

oneneqH=S0 rudenr e BooneknrTu ] Ol on BEIRETE

Pucynok 3.21 — [Tanens SCAD n1s1 BBIOOpa KpUTUUECKOTO (PaKTo-
pa IIpH IIPOBEPKE CEUCHUI FIIEMEHTOB 3aHUS

C nmoMoIuIpi0 Hee MOXKHO 33J71aTh pacyeTHbIE (haKTOPhI, IO KOTOPHIM
nogoupaetrcsa ceuenue. OctaBum o ymonuanuto «Kputuueckuit paktop
Kmax- Ecin akTuBHUpoBaTh KHONIKY «Bu3yanu3anus pe3yJbTaToOB Ha CXe-
M€», TO Mbl YBUJIUM, YTO PACUETHBIC DJIEMEHTHl MPUOOpENN 3EICHbIN
I[BET. DTO O3HA4YaeT, YTO MO BCEeM (aKTOpaM MPOBEPSEMbIC DJIEMEHTHI
MTOJOLLIH.

Pucynok 3.22 — Busyanuzaius pe3yiabTaTOB MPOBEPKH CEUCHUS
BCIIOMOTaTEIBbHBIX 0aJIOK Ha CXEME 3/IaHHUs

Pe3ynbTaThl mondopa ce4eHU MOKHO NPOCMOTPETh MPU HAKATUU

«ITonbop ceueHmin ik .
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(PgsbratblanOa eueHMiT -

HMima rpunns A BCTKOCTH 3NEMEHTOE HcxogHoe ceustue Pesynetar
Meynna Banks

< | | >

[MpuneErre NONOGPAHHNIE CEYEHHA ANA.

" HosOR 3ana9A

(" zamensl XecTroCTel! 3 1eMeHToR :
Oyuer | Cnpaska I OK l Orvena |
(% 33MeHbl KCXOAHBIX CEYEHAA MR IKCNEITHSE!

Pucynok 3.23 — JlmanoroBoe okHo SCAD niis pe3yabTaToB IMO/I-
Oopa ceueHuit

B 5TOM OKHE MBI MOXEM 3aAaTh Psi NCUCTBUN HaJ MOJA0OpaHHBI-
MH CEYEHHSIMU:

- IPUMEHUTH JIJIsI HOBOM 33/1a4H;

- IPUMEHUTH JJISI 3AMEHBI JKECTKOCTEU 3JIEMEHTOB;

- IPUMEHUTH JJIS1 3aMEHBI UCXOJHBIX CEUCHUU I SKCIIEPTU3BI.

Jlns akTUBaIlMK JaHHBIX (YHKIMI BBIOpaB COOTBETCTBYIOIIEE
nerictBue (ycTaHoBKa (bjia’kka HaNpOTUB) HY>KHO Haxkath «OK». Takxke
B 3TOM OKHE MBI MOKEM CT€HEPHUPOBATh OTUET MO00pa CEUCHMI, HAXKaB
KHOTIKY «OT14deT». OTYeT Bcerjaa rno yMOJIYaHHUIO COXPAHAECTCA B MAMKY
«SWORKY.

Crenepupydre OTYET M IPOCMOTPUTE €ro pesyibrarel. llocime
JIBOMHOT'O KJIMKA JIEBOW KHOIMKOW MbIluK 10 «I'pynmna banku» oTkpoercs
JMaoroBoe OKHO «Pe3ynbTaThl moadopa st rpynnbl bamkm.
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Honep 2 nementa)
137

138
139
140

141

JKecTrocTi ansenTon

Hsyraep Hopvaness®d (6) no CTO
ACHM 20-93 2561
Heyraep Hoprvansssed (6) no CTO
ACYM 20-93 2551
Deyraep nopraressst (B) no CTO
ACUM 20-93 2561

Heyraep nopetansssed (B) no CTO
ACUM 2093 2581

Heyraep HopransHsA (B) no CTO
ACYHM 20-93 2561

Heyraep Hopeaness (B) no CTO
ACYM 20-93 2561

Heyraep Hopeanessii (6) no CTO
ACYM 20-93 2561
Deyraep Hopearesssd (6) no CTO
ACYM 20-93 2551

Wcxognoe ceversie
Heyraep Hopanesstd (6) no CTO
ACYM 2093 2561
Heyraep Hoptansssed (6) no CTO
ACYM 2093 2561
Heyraep vopetaresed (B) no CTO
ACUM 2093 2551
Oeyraep nopanesssd (6] no CTO
ACUM 2093 2561
Leyraep HopraneHsed (6] no CTO
ACYM 20-93 2561
Isyraep Hopmanessed (6] no CTO
ACYM 2093 2561
Heyraep Hoptanssistd (6) no CTO
ACYM 2093 2581
Aeyraep vopaanesesd (B) no CTO
ACUM 20-93 2561

Peaynerar nogbopa

‘Dsyraep HopaneHset (6] no CTO

ACHM 20-93 3561

Heyraep Hoptanessti (5) no CTO_

ACYM 2093 3561
Heyraep vopranesesd (6] no CTO
ACYM 2093 3561
Oeyraep nopanesesi (B) no CTO
ACYM 2093 3561

Heyraep HopransHses (6] no CTO
ACYM 2093 3561

Heyraep Hopranessed (6] no CTO
ACYM 20-93 3561

Heyraep Hopanesssd (6) no CTO
ACYM 2093 3561

Heyraep Hopanessst (B) no CTO
ACYM 2093 3551

»

Pucynok 3.24 — /{uanoroBoe okHo SCAD nns mpocMoTpa pesyibrara
noja0opa ceueHui

Tabnuia coaepKuT YeTbipe rpadsoi:

- HOMEpAa dJIEMEHTOB;

- JKECTKOCTH DJIEMEHTOB;

- UICXOJHOE CEUCHUE;

- pe3yJibTaThl Hoa0opa.

Haxxmute «Boixon». B okHe «Pe3ynbraTsl mogdopa ceueHuin» Bbl-
oepure «OT™meHa». JIyis BbIBOAA OTYETA MO MOJ00PY CEUEHUN HAXKMUTE
«POpMUPOBAHUE OTYETAY.

Bo3sBpaiiaemcs B 3KpaH yIpaBiieHUs MPOEKTOM, BbiOMpaem PE-
3VJIbTATBI, JOKYMEHTUPOBAHHUE. B oTkpeiBIIEMCS IHAAIOrO-
BOM OKHE NIEPEHOCHUM BCE Pa3lelibl B OTYET, POPMUPYEM TIOKYMEHT MS
WORD. BHumaTenbHO U3y4aeM pe3yJibTaThl pacyeTa, BHIOMpaeM Makx-
CUMAaJIbHBIEC PEAKIIUY U CEYEHHUS IS CIECAYIOLIUX Y3JIOB:

- 0a3a KOJIOHHBI,

-y3€JI CThIKA PUTEIIS U KOJIOHHBI;

- y3€JI CONPSIKEHUs BCIIOMOTaTeIbHON OaIKU U PUTEIIS.
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IMPAKTUYECKOE 3AHSATHUE Ned. PACUET MHOI'OJ9TAXK-
HOI'O 3TAHUA C UCITOJIB30OBAHUEM HPEITPOLHECCOPA
POPYM

Ilens pabOTHI:

1. HayuuTbcs co3maBaTh pacyeTHYIO CXEMY 37aHUS B Tpe-
npouneccope Popywm;

2. Hayuutbcs Ha3HayaTh OTBEPCTHS B CTEHAX M IUIMTaX
MEPEKPBITUS C UCTIOH30BAHUEM MIPOrPaMMBbI KOHCYIT,

3.  Hayuutbcs 3arpyxath npoekT B nporpammy SCAD;

4.  BbInoaHUTSH 3arpykeHue cxemsl B mporpamme SCAD;

5.  Bemonnuts pacuet B nporpamme SCAD;

6. Hayuutbcs monOupaTh apMHUPOBAHUE JKEIIE300€TOHHBIX
anemMeHToB B nporpamme SCAD.

3amanue:

ITocTpouTh TpEXMEPHYIO MOJENb 3JaHUS C UCIOJIb30BAaHUEM IIpe-
nporeccopa PopyM, 3a1aTh MOCTOSHHYIO U CHETOBYIO Harpysku, chop-
MHpPOBATh  Ipynmbsl  3arpyxeHud.  OnpenenuTs  HapsHKEHHO-
ne(opMUPOBAaHHOE COCTOSIHUE DJIEMEHTOB 3/1aHUS, BBINOJHUTH MOJI00P
apMUPOBAHUS KEIE300€TOHHBIX FJIEMEHTOB.

CocraB pabOThI:

- OIPEJIETUTh CHETOBBIE HArpy3KH Ha MOKPBITHE 3aHUs, CPOpMU-
pOBaTh OTYET;

-C03/1aTh HOBBIH MPOEKT B TIpenporieccope Popywm;

- CO3/1aTh T€OMETPUI0 MPOCTPAHCTBEHHOTO MHOT'OATAXKHOIO 3/1a-
HUS;

- 3arpy3uTh cxemy B nporpammy SCAD,;
- 33J1aTh Harpy3KH HA pa3jInYHbIE DJIEMEHTHI 31aHNS;
- IPOU3BECTH JIMHEUHBIN PACUET PAMBI;

-  TPOAHAIM3UPOBATH IIOJYYEHHBIE PE3YJIbTATHl HAIMPSIKEHHO-
neOpMUPOBAHHOTO COCTOSTHUS;
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- mojmo0paTh apMHPOBAHUE JKEJIE300E€TOHHBIX JJIEMEHTOB, ChOp-
MHUPOBATh OTYET.

VYka3zaHus K BBITTOJTHEHUIO PAOOTHI:

3anyck mporpammbl. ®opym. Ilyck -> IIporpammer -> SCAD
Office -> ®opym

B oTkpsiBiieMcst 3arpy304HoM okHe @opyM BbiOepute «Dailmy ->
«HoBblit poekT» 1100 HaMUTE KHOTIKY «HOBBIN TPOEKT» B 3aKiagKe
«YTIpaBJIEHUEY.

[M] Pegaxtuposanne [paduyeckas cpeaa _ﬂ D D’h g é [h :
o —
(& OTKpbITE NPOEKT... Ctrl+0 EDD:E v 705),'};1 npoexT BAEHHE I

Wrmnopt »

Pucynok 4.1 — Co3nanue Ho- PucyHok 4.2 — Co3gaHue HOBOT'O MPOEK-
BOI0 MPOEKTa B Mpenpoliec- Ta B mpemnpoueccope @opym
cope Popym

B oTkpbiBIIEMCS AMATOTOBOM OKHE 3ajaiTe uMms mpoekrta: [Ipak-
tuyeckoe 3ansaTue No5, Opranuzarusi, OOBEKT (3alOJHATH JaHHBIE
STYCUKH HE 00s3aTEIIBHO).

Bri6epute «Enunuiiel usmepenus». B OTKphIBIIEMCS TUaIOTOBOM
OKHE YCTAaHOBHUTE TpH 3HaKa mocie 3ansartod. Haxmure «OK». B nuano-
roBoM okHe «Hoeiit npoekt» Haxmute «OK». 3anaiite ums daiina
[IpakTrueckoe 3ansitre NoS.

Co3nanue pacueTHOil cxembl. B nepese npoekra BeiOepute «Mo-
nenab» (1) u HaXXMHUTE KHOMKY «YaanuTh» (2). B mosiBUBIIEMCS quajo-
rOBOM OKHE BbIOepuTE «Jla».

3aiinute B 3akiagky Cxema. Beibepute «Co3naTh/pe1akTUpOBaTh
KOOPAMHALIMOHHYIO CETKYy». 3aJalTe IIar U KOJ-BO IIaroB B MONEPEY-
HOM HAIpaBJICHUHU (MMEHA OCEl HE MEHSNTE) B COOTBETCTBUU C 3a/IaHU-
eM. 3aJaiTe mar U KoJ-BO IIaroB B MPOJOJbHOM HAIpPaBJICHUHU B COOT-
BETCTBUM C 3aaaHueM. [Io BbICOTE yCTAaHOBWMTE ILIAr, PaBHBIA BBICOTE
3Ta)a, KOJIMYECTBO IIAroB |, mOCTaBbTE raJlouKy Hanpotus «l'eHepa-
1Y y3710B Ha ceTke». Haxmure «OK».
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B NonepeuHan HanpasAeHHK 1 B npononHom Hanp: | no B NONEpEUHOM HAMPEEAEHMA B MPOACABHOM HANPAEAEHMM I e B nonepesHom Hanpasaer | B npononsHom Hanpsenski 6
War KonMyecTBo Waros * | B War KOAMUECTEO Waros - Wena c War KoecTen warcs, * |
& 7 - 23, 5 3 _| [aEE.. 13 f 1 -
2 2 2 aTt
3 H. 3
3 = 4 B 3 Fo
B 5 5
5] 5] B
7 7 7
8 8 8
9 9 k]
10 10 10
1 1 11
12 - 12 . 12 =
FaﬁMeDbl FALAKTCAE M PaﬁMEDbI FALSOTCAE M PEﬁMEDbI FALSKTCAE M
[~ TeHepaLys ysnos Ha ceTke [~ TeHepauvn ysnos Ha ceTke I~ lerepauma yanos Ha ceTke
O s | v |
Pucynoxk 4.3 - Pucynok 4.4 - Pucynok 4.5 -
JlnanoroBoe OKHO /[lmamorosoe OKHO Jlmamorosoe OKHO

®opym ana 3amanus DPopym 1y 3aTaHUS
mara B IOIEPEYHOM Inara B IIPOJOJBHOM

HaIpaBJICHUU HaIpaBJICHUU

B nosiBuBIieMcsi auanoroBoM OkHe «l'eHepaiusi y3JIOB Ha KO-
OpJIVMHAIIMOHHBIX OCSX» TIOCTaBbTE TAJIOYKHW HampoTuB «Bech mMHTEp-
BaJD» 110 BCEM HarpapiieHusM, Haxmure «OK.

[eHe PAUHA Y3/10E HA HOOPAHHAUHOHBIX DCHX

B mpoooneHOM HAanpagneHK9

v Beck uHTepEan

2N —

B nonepeyHOr HanpagneHK|K|

v Beck uHTEpEaN

o

4 [No BEepTHEANM

v Beck uHTEpEan

Or |E |

I

o

o

k. OTreHa | Cripaet.a |

dOopym And  3aIaHUsA
1iara o BbICOTE

%]

X

Pucynok 4.6 — quamoroBoe okHO DOpyM [IJIs TeHEpamuu y3jJ0B Ha KO-

OpPAMHAIIUMOHHBIX OCAX
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Cxema mpuoOperna clIeayronumi BU;
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er &l e
fee LN FH
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Mo CHurl... | (B 3 Micre . = | 3 Mposoarx - | B A = SCAD War. | B

Pucynok 4.7 — KoopauHaiimonHas cetka B mpernpoueccope @opym

Cxema -> Co3aarh 0JI0K -> Banaiite umsa osoka: biokNel ->

«OK».

[NapameTpm Gaoxa [‘5_<|

Mraa Gnoka |EnDhH21|

U geT oTofpaxkeHya Gnoka -

ak. OTrena | Cnpaeka

Pucynok 4.8 — JluamoroBoe okaHo DopyM 1 co3manus 010Ka
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Ha nepese Onoka 1 B 3akianke «CxeMay» cTajau JOCTYMHBI KHOTIKU
«Kononne», «Crenb», «bankm», «llepekpoiTusi», a Takxke «llepeBo
MPOEKTa.

Ha3na4yenue koonH. Cxema -> «KojioHHa» —— -> Mma Ko10H-
Hbl: KomonnaNel -> Jlanee npemocTaBiisieTcst BEIOOpP crocoda BBOJIa KO-
JIOH:

1. BeicoTa KOJOHHBI - MPU ITOM CHOCOOE BBOJAUTCA BBHICOTA
KOJIOHHBI, U TPU BBOJE 33JIA€TCAd TOJbKO HWXKHSS TOYKAa KOJIOHHBI.
BepxHsist Touka CTpOUTCS aBTOMaTUYECKH.

2. BpIicoTa KOJIOHHBI ONPEAENAETCS PU BBOJE — IPU ATOM CIO-
cobe 3a7aeTcsi HUKHSS M BEPXHSS TOUYKA KOJIOHHBI.

IToctaBbTE TaNOUKy HANpPOTHUB «BbICOTA KOJTOHHBDY U BBEJUTE BHI-
COTYy B COOTBETCTBHUU C BBICOTOM 3Taxa -> [locTaBpTe rajsouky «3amoJi-
HUTHh TabnuIly cedeHuit» -> Bun cedenus: [lapamerpuueckoe. Ile-
peiiaute Ha Bkianaky «llapamerpudeckue ceueHus» -> beToH mo 3ana-
HUto -> Cedenue: kBaapaTHoe b u h mo 3aganuro ->Haxmure «OK».

NapameTpsi KOOHH

I  ——es

| CeoiicTea jnapaMeWwecewp | Ceofictea  NapameTpuyeckue ceveHna |

Marepuan Ceuetme
WMz konowrst KonorHaN=1 [Boron i 85 5]
Tabnuua cevenmit ToH TRxensit B25 -

N i
ey Obvememizec  [25 w3 ST XE QO
@ flapaverpniecios osiers Moy yrpyocmn  [55eamgs TA2
(" Ceverme us meTannonpokara Koo = : b 400.0

Myaccona 0.2
Cnoco6 ssona h 400.0
¥ Boicota konorsl : 3.0 ™ —J §
~ h
" BeicoTa KonoHHSI ONpeAENRETCA NPV BBOAE §
A
by

4.0

Pasmepe) cevernil 330310TCR B MM

400

V' 3anonHuTs Tabnuuy cevermit

?IK Ommena Cnpasxa

OK Omvena I Cnpasxa |

Pucynok 4.9 — JluanoroBoe okHo Pucynok 4.10 — /{uamoroBoe okHO
®opym 11t Ha3HaueHus kecTkocT DopyM 11 Ha3HAYEHUS KECTKO-
KOJIOHHaM CTH KOJIOHHaM

B «®unbTpsl oTOOpaXkeHus» (BEpTUKATIbHAS TTAHENb YIIPABJIEHUS C
JIEBOM CTOPOHBI SKpaHa) BeiOepuTe «HoMepa y3moBy». Beiaenute y3ibl, B
KOTOpbI€ HEOOXOJMMO YCTaHOBHUTH KOJIOHHBI (OHM OTOOpaszsATCs Kpac-
HbIM 11BeTOM). Haxkmute kHOTIKY «IloaTBepxxaeHue».

Cxema npuoOpeTaeT CIeAYIOMMI BU:
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5]

2, ; 10, / 18, / 25,

Vi1 / 9/ 17, %) ¢

—— = A

(3) |
3)

Pucynok 4.11 — Cxema ¢ koJioHHamu B nieanporieccope Gopym

. B orpeiBIIEMCS

Ha3znayenue cren. Cxema -> «CteHay
JIMAJIOTOBOM OKHE BBeauTe: HamMmeHoBaHue: (CteHaNel; Ha3zHadyeHwue
CTEHBI: HecyIIas (ecii Bbl MOCTaBUTE «IIEPEropoJiKay, B MOCICAYIOIIEM
nporpamma Oyzet ee urnopupoBath 1 B SCAD gaHHast KOHCTPYKIIMS HE
OyzeT mepeaaHa); TOJIIWHA U MaTepHral 1Mo 3aaannio. [loctaBpTe ragod-
Ky HanpoTtuB «BBoJ mo 2-m y3i1aM U BBICOTE CTEHBDY, BBICOTY CTCHBI
IPUHATH PaBHOU BeICcOTE 3Taxka. Haxxmure «OK».

XapakTepucTukm CTeHsl

Haumerosarme Crenahis]
Haanaverue crenel |Hecuwan -
TonwmHa 0.2 M

- Marepuan

BetoH Takensii B25 ¥
DfserHei Bec 25 T/m™3

Moayne ynpurocTu [308e+006 T/M°2

Koaeeuument |027

Nyaccona

" Beoa ykasaHUen BCeX Y3108 CTEHL!
(' Beon N0 2+ Y3naM W BLICOTE CTEHBI

" Mo ayre okpYKHOETH
&)

&)

Cnpaska J

Pucynok 4.12 — JluamoroBoe okHo ®opym 1 Ha3HAYCHHS Tapa-
METPOB CTCHBI
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Boinenure y37bl, B KOTOPHIX HEOOXOJMMO Pa3MECTUTh CTECHBI.
Jlydyme BeCTM MOCTPOEHME BHAYAIE C JAIBHUX MPOJOJBHBIX CTEH H
BHU3 10 KOHCTPYKIIMU, IOTOM CJIEBA HA MPAaBO IMOINEPEYHBIX. B 3TOM
cilydae CTeHbI HE OyIyT NMEepeKphIBATh APYT Apyra.

Hasnauenue puresei. Cxema -> «banka» . B orpeiBIeMcs

JAAJIOTOBOM OKHE BBenuTe: MMms: bankaNel, mocTtaBbTe rajgouxky «3a-
MIOJHUTH TAOJIMITy CEUEHHUI», BUJI CeUeHMs nmapameTpudeckoe. [lepeiiau-
Te Ha BKIanKy «llapamerpuueckue cedeHus»: OCTOH M CEYEHHE IO 3a-
naanro. Haxxmure «OK»y.

Ceoncrsa Mapamerpuueckwe cevermn |

MNapametpsl 6anox - /|
I - Marepwan Ceuenme
Caonctea | Mapametpuseckue cesenyn | [Eoro: rmcens 525

Fankal ‘a N i
Won S Obvemsedisec  [25 T3 ST EED

Bun cevermn Monyrs ynpyrocm  [356. gy T/72 . -

4000

@ MapameTpwmeckoe ceverme WT ’02—

" Ceverme us meTannonpoxarta h |500.0

N

\
Ll

Pasmepsi ceverast S3030TCAE MM

¥V 3anonms Tabnuuy ceseswit

OK I Omena [ Cnpasxa ‘

Pucynok 4.13 — JlnanoroBoe okHO Pucynox 4.14 — JIuanoroBoe oKHO
®opyM 17151 Ha3HaueHUs kecTkocTh Dopym 11 Ha3HAUYEHUS KECTKO-
pUreNnsm CTH pUTEIISIM

Breinenure y3ibl, B KOTOPBIX HEOOXOAMMO Pa3MECTUTh PUTEIIH.

=7
Ha3znavenue niut nepekpoiTusi. Cxema -> «llepekpoitue»
-> Nwms: Ilmura IlepekppiTys; TONMKWHA U MaTepUal No 3aJaHUI0; TUII
nometeHus: cinyxeonsie; OK ->Bpienure KOHTYphl IUIAT TEPEKPHI-
THI0, KOKIBIM Pa3 3aMbIKasi KOHTYP.
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llapame Tpbi ne peKpbITHH

K9

Mris naTa
TonwmHa 022 I
Marepuian
EeroH tameneni B25 j

OfrberHeIii Bec 25 Tia"3

Mogyne ynpyrocty |3.06e+006  TAv™2

KoadguumneHt ,—
MyaccoHa b2

Tun nomewweHuA

QK | OrrieHa | Cnpaexa |

Pucynok 4.15 — JTuanoroBoe okHO Popym AJis1 HA3HAYEHUS
apaMeTPOB TUIUT MEPEKPBITUS

Ha3navenune oTBepCTHIl B CTEHAX U IUINTAX NMEPEKPBLITUI NPHU
nomMou nporpammsl Koncy.r.

OxonHvie npoemsi. Bolinure B nepeBo biiokaNel, BeiOepuTe cTeny,
B KOTOPOW €CThb OKOHHBIM MpoeM (MCHOJB3YWTE JIEPEeBO MPOEKTa)->
Haxmurte kHOmnky «M3MeHUTh» (3arpy3uthcs IporpamMma caTesijiuTra -
Koncymn).

o Koucyn - [BE3 HASBAHMA.CON] [(=)[E3]
Tl hafin  PeaskTvposanve HacTpofikd Bra OkMo Cepevc Cnpaeks _lal x
A FEEFe O A By G ~° TR Bnis o DR 2,
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Pucynok 4.16 — IIporpamma KoHcyn a1 Ha3HaueHHSI OTBEPCTUH B dJie-
MEHTaxX

3aiigute «Hactpoiikn» -> «lllar cetkn» -> X=0.1m, Y=0.1m ->

Haxmute «OK)».
= War cemim E g|

% |01 ” v 0K
Y 00 | x OrrdeHs
Yran |0 rpaa w

Pucynok 4.17 — JluanoroBoe OKHO AJisl HACTPOWKH IlIara CETKU B
nporpamme KoHncyin

Ha BepxHeil manenu ynpasieHus Bkirouute «llokazats/crnpsraTh
cetky» u «lIpuBsizka k cetke». Haxxmure kHONKy «BHyTpeHHUI KOH-
TYp» |—| (wn «PepgaktupoBanue» -> «BHyTpeHHHI KOHTYp»). Hapu-
cyute OxnHo. Korga Bel 3aMKHETE KOHTYP MOSIBUTCSI OTBEPCTUE B CTEHE
(6enoro nBera).

Pucynok 4.18 — IlocTpoeHue OKOHHBIX OTBEPCTHH B IpOTpamMme
Koncyn

Haxxmute «CoxpaHUTH» U KHONKY «Bpixom» A . 3amy-
ctutcst ®opyM. B BeIOpaHHOM CTEHE MOSBUIIMCH OKOHHBIE OTBEPCTHSI.
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Jlsepnvie npoemvl. Boibeputre cTeHy, B KOTOpOW €CTh ABEpPh ->
Haxxmute knomky «M3menuts» Otobpa3uth ceTky -> Hactpoiiku ->
Cetka. 3aganite mar cetku -> Hactpoliku mar cetku 0.2m. Hapucyiite

nBepb: Boibepute « MHOrOYroibHBIM BHEIIHUN KOHTYP) -> BrI-
oepute B neBOM HUKHeM yriy «llokaszath/crpsiTaTh HOMEpa BEPIIHHY
(mostBUTCST HyMmepalusi BEPIIMH CTEHbI) -> BpiOepuTe H3MEHAEMYIO
rpadbs JIKM HenocpeacTBEHHO MO I'paHU (B HAILEM CIIy4ae MEXIy y3-
daMu 1-2) -> IIEIKHHUTE JIEBOM KHOIKOM MBIIIK 10 TOYKE ¢ KOOPAHHA-
Ttamu [1,1;0] (kKoopauHaThl MOXKHO MPOCMOTPETHh B TPAaBOM HUKHEM YT-
ay ) -> Jlamee mocrieaoBaTeNbHO BBIOMpPANWTE TOYKH C KOOpPJIWHATAMHU
[1,1;2,1], [2,3;2,1], [2,3;0] -> 3akoHYMM HM3MEHEHHE KOHTYpa B TOYKE C
HoMepoMm 2. Haxxmute « COXpaHUTh» U KHOIIKY «BbIX0O».

Pucynok 4.19 — [loctpoeHne OKOHHBIX OTBEPCTHUM B IPOTpaMme
Koncyn

Takum xe 00pa3oM MOXKHO 3aJlaBaTh OTBEPCTHUS U MEHATH KOHTYP
B MIEPEKPBITUSAX.

Konuposanmue 3raxeii. 3aiigure «Cxema» -> «KonupoBanue». B
OTPBIBIIEMCS THAJIOTOBOM OKHE BBEJIMTE: KOMUPOBATH BHIOpAHHBIN 010K
->Bp10epuTe 010K, aBTOMAaTUUYECKH BBIJICIISITCS KOJIOHHBI, OaJIKH, CTCHBI,
nepekpeIThs. BeiOepute ranouky «YIaniaTh COBIIAIAIONINE DJIEMEHTHD.
[To HampaBieHNIO OCh Z, Iar paBeH BBICOTE 3TaxKa, KOJI-BO IO 3aIaHUIO.
Haxmute «OK». B auanoroBom okne BbiOepute «JA». ®Daitn -> «Co-
XPaHUTh TTPOEKT.

IleperinuTe HaA 3aKNanKy «YTPABICHUE» U IICIKHUTE MO KHOIIKE
«YnakoBKa JaHHBIX» U BbIOepuTe Daiin -> CoXpaHUTh MPOEKT.
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3arpy3ska mpoekra B mnporpammy SCAD s BbINOJHEHHS
pacuera. I[lepen 3arpy3koii Haiieit cxembl B SCAD HE006X01uMO TTpoBe-
puTh ommoku. Crioco0 ynanenus: ommook «Ornepanuu ¢ 2JIeMEHTaMI -
> «YpaneHue COBHAJAIOIIMX 3JIEMEHTOB». «Omnepauuu ¢ y3aamuy ->
«CBelleHne COBMAJANONINX Y3JI0B». «YIPABIEHUE» -> «YIIAKOBKA JaH-
HBIX» -> «lA». «Ynpasnenue» -> «Konrtposb moaenu» -> «BwiOpath
BCE» -> «OK».

«Cxemayn -> «l'eHepanus pe3yJbTUPYIOLIETO MPOEKTa». B oTphIB-
IEMCSI THAJIOTOBOM OKHE BBEAUWTE: IIar g)a36I/ICHI/IH noctaBbte (,8M,
MUHUMaJIbHas TUIomanb pasouenus 0,1 m°, mocraBbTe ranouky «Cry-
IIEHUE CETKU MOoJ KoJloHHaMmu» -> «OK». 3anaiite ums daitna [pakTu-

yeckoe 3aHATHE NoS.spr, Haxkmure «CoxpaHuTh». Haxmure KHONKY
«3anycturs SCAD» 1 «OK».

Pe AYAhTaThl e He paluMH

PesynbTHpYlL a8 CHEMa CogepiT:
AnereHToE 9766

Hznoe 9389

3-3T|:I-EI'-IE-'HHI:IE! BpetAd  19:zec. cek.

3anycture SCAD |

| k. | OTreHa | Cnpaeka | !

Pucynok 4.20 — JluanoroBoe okHO DopyM AJis 3arpyKeHusl MpoeKTa B
SCAD

Jlanee BBIMOJIHSIEM 3arpy>KE€HHUE CXEMBbI 3[aHUs TTOCTOSSHHOW U CHe-
roBoM Harpy3kou (cm. jabopatopHsie padotsl 1, 2, 3, 4). Beixoaum B

DKpaH YNOpPaBICHHUS IPOEKTOM, HaXXaB KHOIKY 1 Ha cTpaHuue
YIIPABJIEHUE. 13 «/lepeBa npoekTa» 3axoauM B «PacueTHble coue-
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TaHus ycuiui» (CreruanbHble UCXOAHBIE JaHHBIEC). 3/1€Ch BO3MOKHO
yTOYHEHHE THUIIA 3arpyxKeHus. Bpibepaem s MOCTOSHHOTO 3arpyKe-
Husa — «IIOCTOSAHHOE», ngna caeroBoro — BPEMEHHOE IJIM-
TEJBHO JEMCTBVYIOIIEE.

BrinonHsem nuHEeNHbIA pacueT. B 3kpaHe ynpaiieHUs NPOEKTOM
BeioupaeM PE3VJIBTATHI, TPAOUYECKNI AHAJIN3. Jlna BeIBOIA
Ha DKpaH BMI0pP YCWIMH B 3JEMEHTaxX 3JaHus 3aXOJUM Ha CTPaHUILY
SITFOPHI YCUJINI, Bei6upaeM BHyTPEHHEE YCHIINE, BHIOUPAEM HOMED

(Ha3BaHUE) 3apy>KEHUS U HAXKUMAEM hed (omIOpBI yCUITUIA).

IToxOop apmupoBaHus Kej1e300€eTOHHBIX 3JIeMEHTOB. B BhIuuc-
mutenbHOM Komruiekce SCAD Bepcuu 11.1 peanuzoBan moabop apma-
Typbl B 3JIEMEHTaX KeJIe300€TOHHBIX KOHCTPYKIIMH B COOTBETCTBUU C
pexomenganusamu CHull 52-01-2003 u Cpoma mpaBun 52-101-2003.
Hacrtpoiika mporpammbel Ha pabOTy ¢ HEOOXOIUMBIMHA HOPMATHUBHBI-
MU JIOKyMEHTAMHU BBINOJHSIETCA B JualioroBoM oOkHe «llapameTpsl
HAaCTPOMKHU», KOTOPOE BBI3BIBACTCA U3 pazjaeina MeHio IlapameTpsl
JMaorOBOTO OKHAa ApmupoBaHue. BpiOOp HOpM ocyliecTBasieTcs
aKTUBU3AILIMEN COOTBETCTBYIOIIETO MapKepa.

B npouecce mogdbopa apMaTypbl BBIMOJHSIOTCS CJIEAYIOIIUE OC-
HOBHBIE MPOBEpPKH ceueHui (B ckoOkax yka3zan myHKT CII 52-101-
2003):

- Jedpopmanust 6eToHa B HOpMallbHOM cedyeHuu (1. 6.2.25 );

- Jedpopmanust apmaTypsl B HOpMaabHOM ceueHuu (1. 6.2.25);

Hedopmariiust pacTssHyToro 6€ToHa B HOpMaJIbHOM CEUYeHUU (TI.
6.2.30);
- IIpoyHOCTH HAKJIOHHOM O0€TOHHOM MoJiockl 1o Qz (11.6.2.33);
- IIpoyHOCTh HAKJIOHHOM O0€TOHHOM moJiock 10 Qy (11.6.2.33);
IIpoYHOCTH HAKJIOHHOTO CEUYE€HHUs MO TonepedHon cuie Qz
(n.6.2.34);
[IpoyHOCTH, HAKJIOHHOTO Ce€YeHHUsl Mo momnepeyHor cuie Qy
(n.6.2.34);

- IIpo4HOCTH HAKJIOHHOI'O CEYEHHMS 110 MOMEHTY Mz (11.6.2.35);

- [Tpo4HOCTh HAKJIOHHOT'O CE€YEHHUS 110 MOMEHTY My (11.6.2.35);

- IIpouHocTh Ha KpydeHue 1no 0erony (1.6.2.37);

- IIpoyHocTh Ha KpydeHue no apmarype (1.6.2.38);

[IpoyHOCTh TIpU COBMECTHOM JACHCTBUM HM3ruba U KpydeHUs

(11.6.2.40);
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[IpoyHOCTH TIPU COBMECTHOM JCUCTBHUM MOMEPEYHOU CHUIIBI U
kpyueHnus (1.6.2.40);

- HenmpoposkurtenbHas MIUPUHA PACKPBITUA TpeiuH (1.7.2.3);

- IIpomomkuTenbHas MUPUHA PACKPBITUS TpeluH (11.7.2.3).

B mepByro odepenp HyHO HA3HAYWUTh TPYNIIBL 3JIEMEHTOB IS
nogoopa apmupoBanus. J[jist mogdbopa apMupoBaHUsS HEOOXOJIUMO BBbI-
JEJIATh TPYMIIBI B COOTBETCTBUM C TUIIOM KOHEUYHBIX JIEMEHTOB:

- Crepxuu 2D (miockas 3agaya);

- CrepxHuu 3D (mpocTpaHcTBEeHHas 3a/a4a);

- TIIUTHI ¥ 000JIOYKH;

- banka-cTteHka.

Ileperinure Ha 3aximanky «I'pynme» -> «lloAroroBka CHHUCKOB
AJIEMEHTOB JJIS MMO00pa apMaTypbl» -> B UHTEPAKTUBHOM OKHE BbIOE-
pute -> c nomomipio [IKM BpIGepuTe Bce BEpTUKAIBHBIE CTEPKHU
(MOMKHBI BBIACIUTLCA KPACHBIM IBETOM) -> HaxxmuTe «lloarBepixie-
HUEY.

B otkpeiBIieMcs nuanoroBoM okHe BBeaute «Ums rpynmen - Ko-
JIOHHBI.

Haxxmurte «Jlo6aButh rpynmy». Haxmure «OK». [Ins cHATHS BBI-
neneHus: Haxmute «COpoc BceX OTMETOK». AHAJIOTUYHBIM 00pa3oM J10-
0aBbTE BCE FOPU30HTAIbHBIE CTEPKHU B rpynmy «banku». B unrepak-
TUBHOM OKHE BBIOEpUTE -> C MOMOIIBIO MPABOM KHOIKH MBIIIHA BhIOE-
pUTE BCE TOPU3OHTAIBHBIE TIUTHI (IOJKHBI BBIACIUTHCS KPACHBIM IIBE-
TOM) -> HaxXmuTe «lloarBepxxaeHue».

B oTkpeiBIIEMCA AuamoroBoM OokHe BBeauTe «VIMs rpynmbsDy BBe-
nute - [Inutel. Haxxmute «Jlo0aButsh rpynmy». Haxmure «OKy.

Jlist cuatus BoiaeneHus: Haxmute «COpoc BceX OTMETOK». AHajo-
TUMYHBIM 00pa3oM 100aBbTE€ BCE BEPTUKAIbHBIE IUIUTHI B rpynmny «Cre-
HBD».

CoxpaHHTE NPOEKT.

Bougure B yripaBieHue 1epeBoM mpoekra ->KOHCTpyupoBaHUE -
> betoH. B oTphiBIIEMCs IMaIOrOBOM OKHE BbiOeputTe «MIMmopT Bcex
rpynm». Haxxmute «OK». Takum oOpazom, Mbl UMIIOPTUPOBAIM paHeEe
CO3/IaHHbIE TPYIIIHI JJIsl TOAOOpAa ApMUPOBAHUSI.

Mensts rpynny MoOxHO, MeHss «Homep rpynmei». IIpu atom B
OKHE UMS TPYIIBI Oy/IeT 0TOOpaXkaThbCsl UCXOIHOC HAMMEHOBAHUE TPYTI-
IbI AJIEMEHTOB, KOTOPOE MbI BBOJIWIIM IIPU 3aJaHUU STOW TPYIIIIHL.

Jns mepBOM ¥ BTOPOM TPYIIT 3aJaUTe:

- Paccrosiaue no 1.1. apmartypsl — Al =4, A2 = 4;
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- KoadpurnineHTsl pacueTHOM AIHMHHBI = 1;
CiyuaitHbie S3KCLeHTpUCcHUTETHI = 2,0 cM;
Monayne apmupoBanusa — Crepxkenb 3D;

- Haxmure « COXpaHUTBY.

Tak e Mbl MOXXEM 3aJaTh MOJ00p MO TPEIIEHOCTOWKOCTH U 3a-
JaHHOE MUHUMAJIbHOE apMupoBaHue. B rpynmax 3 u 4 3amars paccros-
HUE JI0 LIEHTPOB TSHKECTH apMaTyphbl Mbl MOKEM JIBYMsI CIIOCOOAMH:

3a7aBasi pacCTOSIHUE A0 I.T. KaKJOW apMarypbl (MpOJOIBHOM M
NEPICHIUKYISIPHOM) MO OTNIEIBHOCTH — 3a71aeM Bce 4yeThipe rpadbl (Al;
A2; A3; Ad);

3a71aBasi yCPEIHEHHOE PACCTOSHUE IO L.T. MPOAOJIBHOU U MEPIICH-
JTUKYJISIPHOW apMaTypbl BEpXHEW U HUKHEW TPaHEN — 3a1a€M TOJIBKO JIBE
nepBbix rpadsl (Al; A2).

OO6mue caydan pactoyIOKEHUs apMaTypbl 0 MOIYJISIM apMHUPOBa-

HUS.
21 '|'I1 : AR
. A5
|
As2
| 2
¥4
Lty
P T
-LI:L e Fi} N _'IH
Pucynok 4.21 Crepxens 2D, Pucynok 4.22 - banka-cteHka
cTepkeHb 3D
1 Sx

Pucynok 23 — Ilnura-o6omouka

Teneps HaxmuTe kHOMKY «Pacuer». BeiBenock cooOuienue «Pac-
4eT OKOHYEeH» - HaxMuTe «OK». Otkpputace Bkianka «Pesynbratei». B
3TOM BKJIAJIKE Bbl MOXKETE 3aJI0OKyMEHTHUPOBATh PE3yJIbTAThl pacuera Kak
OTIIETILHO JUIs1 000 TPYIIIBI TaK U AJISI BCEX TPYII cpa3y B TAOIUYHOU

dbopme.
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OcraBbTe BCE MO YMOJYAHUIO U HAXKMUTE «IIPOCMOTP pe3yJIibTa-
ToB». OTUeT BCeraa Mo yMOJYaHUKO coxpansercs B nmanky «SWORK.
Haxvute «Borixog». OTKpONUTE M 03HAKOMBTECH C PE3ybTaTaMH pacue-
TA.

['paduueckoe otoOpakeHuE pe3ynbTaTOB pacuera. YCTaHOBUM
Kypcop B no3unuio «I'paduueckuii ananuz» pazaena «Pesynbrarsdy ne-
peBa MPOEKTAa U HAXKMEM JIEBOM KHOMNKOW MbIH. [oABUTCA OKHO mJist
BBIBOJIa PA3JIMYHBIX pe3yibTaToB. Bribepute 3axnaaxky «Iloctmporec-
ChI» -> «AHAIU3 pE3YyJbTATOB APMUPOBAHUSI.

[Tanens BblmauM rpaduueckux pe3ysibTaToB. B 3aBUCHMOCTH OT
THUIIAa 3JIEMEHTOB TPYIIIbI (CTEPKHEBBIE WJIU TJIACTHUHBI) Oy/eT aKTHBHA
(GyYHKIMS BBIIAYM PE3YIHTATOB:

* DIIOPHI APMUPOBAHUS U IIBETOBOE OTOOPAKEHHUE DIIOP apMHUPO-
BAHUS CTEPKHEM;

* U30JIMHUM, U30MO0JIsA, U30II0Js U U30JIMHUM, LIBETOBAs KapTa ap-
MUPOBAHUS CTEPIKHEM;

MepeKItoueHre (QOopMbl BbIJIaYM PE3YyIbTATOB APMUPOBAHUSA —
TOJIBKO JIJIS TUJIUT,

* 3aJIaHUE 1Iara apMaTypsl — TOJIBKO IS TUINT;

" IEPEKIIFOUYEHUE TPYIIL DJIEMEHTOB;

* IEPEKIIFOYECHUE BbIJIAYU PE3YIbTATOB aPMUPOBAHUS;

- mepekitoueHue « Berunciiennas apmarypa» <-> «CHUID».

* BAPUAHT apMUPOBAHMUSL.

Onepanuu neyaT U COXpAHEHHS PE3YyJIbTATOB pacyeTa aHaJIoTHy-
HBI BBIMIOJIHSEMBIM IPH MIEYATH U COXPAHEHUN PACUETHOU CXEMBI.
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HPUJIOXKXEHUE A

TabOmuna A
3agaHus 119 UHAMBUIYAJIbHOTO BBITIOJHEHUS JJabopatopHoi paboThl Nel
Li, | L2, | Ls, | Horty | Norty | Horzy | Nar2,
Bapuaut Ml’ MZ’ M3’ M | | M 2 2 Ei’l 11212;1 E;’I/M E;,I/M E;I/M E;I/M E?I/M 1?/11 | 1?/12 | 343’ oxh
1 4516 72124 |2 |18 |1 |1 |7 [23 [09 |25 |04 |19 |[1,2|12]1,2|400x600
2 7214516 |27 [3 |21 |2 |2 [65[28 |11 [28 |07 (22 [1414 14
3 6 724530 [4 [24 [3 |3 [60(33 [13 |31 |10 [25 [16]1,6]16
4 481721901(33 [5 [27 |[4 |4 |55(38 |15 |34 |13 [28 [18][18]1,8
5 9,0 4872136 [6 [30 |5 |5 [50/[43 [1,7 [37 |16 [31 [20/20/20
6 72(901481(39 [7 [33 [6 [6 [45[48 [19 [40 [19 [34 [22]22]22]| g
7 5116712 [24 [7 (33 [6 [7 [40(53 [21 [43 [22 [37 [12[12|12]| X
8 12 [51(67(27 |6 [30 |5 |8 |35]|58 |23 |46 |25 |40 |14 |14[14| &
9 67 (12 [51(30 [5 [27 |4 |9 [30[63 [25 |49 [28 [43 [16][16]1,6
10 54169 (75|33 [4 [24 [3 |10 (2568 |27 |51 (31 |46 [18][18]18
11 69 |75 |54 |36 |3 |21 |2 |11 (2073 |29 |54 |34 [49 [20/20]20
12 75541069139 [2 |18 [1 |12 [15(78 [31 |57 |37 |52 [22]22]22
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HPUJIOXKEHUE b

Tabmmma b.1
3agaHus 11 UHAUBUIYAJIbHOTO BBITIOJHEHUS J1abopaTtopHOr paboThl Ne3
Bapuant |L,m |H,m  |PuxH |PpxH | Py kH ge?{r:{i"’:‘*oe
1 18 225 250 |90 15,0 ©
> 21 225 |21.0 |10  |180 g
3 24 225 290 [130 [21,0 4
4 27 315 |310 [150 [240 &
5 30 315 330 [17,0 [27,0 = 2
6 36 315 |350 19,0 |30, g G
7 36 315 |37,0 |21,0 |330 5 &
g 30 |315 |390 |230 360 2%
9 27 315 |41,0 [250 39,0 8
10 24 225 420 [270 420 a 3
11 21 225 |430 (290 [450 = &
12 18 225 45,0 31,0 48,0 = 2
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HNPUJIOKEHUE B

Tabnuua B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
Bii J4e HASL | HSA g | o
Komn qe- CKO- | TeM- Ceue | Hue
co Jm- Ceue MO-
Ne |ta |™IE | Lo ctBo | Jlywm- lar CHe- Tur Ber- |poct | mepa- qe. |96 |BCmO |
R ye- mpo- | Ha ro- po- |b pa- HUE | MOra [Tpume-
Ba |93Ta po- KO- . | MecT " HUE JIEbH
CTBO oJie- |31a- BOU BOWM | BeTpa | Typa pure- | ra- YaHue
p. |xka JeTa, JIOHH . | HO- " KO- BIX
Ho|2T& ||, |ToB | HHA pai- | - |pai- |3u- |sH- | | TE- TeNb | oo
' | xen ’ OH OH MOM | Baps JEeU | HbIX
M JIOK,
0a-
M
JIOK
1 12 |3 4 5 6 / 8 9 10 11 12 13 14 15 16 17
JBy- JTIaP];}" JBy- OGmre-
1 (3 |2 6 2 24 6 I A la 2,4 |-20 |TaBp SOLIL)I TaBp |3 CTBEHHOE
20K1 1 18b1 31aHUE
TTsy- AKunon
JBy- TaBy JBy- IIOM v
2 333 8 3 21 7 I B I 2,/ |-16 |TaBp 301% TaBp |4 yepaad-
20K2 1 18b2 HBIM 3Ta-
KOM
Asy- | IBy- | [IBy- Obre-
3 |4 |4 10 2 16 8 1 C I 3 0 TaBp |TaBp |TaBp |2,5 |CTBEHHOE
25K1 | 3010 |20B1 31aHue C
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HNPUJIOKEHUE B

Tabnuma B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
Jar4e HSSL | HAS ye-
Bl BCIIO
Konun ye- CKO- | TEM- Ceue | HUE
co Jm- Ceue MO-
J4e ctBo | Jlywm- CHe- Ber- |poct | mepa- ye- | BCOO
No | ta Ha [lar Tun ye- rar-
ye- po- | Ha ro- po- |b pa- HHUE | MOra IIpume-
Ba |93Ta npo- KO- . | MecT o HUE JIEbH
CTBO ojie- |31a- BOM BOl | BE€Tpa | Typa pure- | ra- YaHUE
p. | xa JerTa, JIOHH . | HO- " KO- BIX
aTa- TOB | HUS pai- paii- |3u- | sH- re- TEJb
H, . | LM CTH o JIOHH . 0a-
Ker OH OH MOH | Baps Jerd | HbIX
M JIOK,
Oa-
M
JIOK
1 12 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 KHHTO-
XpaHu-
JUIIEM Ha
1-om
ATAXKE
OO1e-
i CTBEHHOE
JBy- TaBy JIBy- 30aHUE C
4 364 12 |3 24 |8 vV |A Il (36 |-4 |TaBp Pl rapp |4 3aJI0M pe-
3011
25K2 1 25b1 CTOpaHa
Ha I-m
ATaXe
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HNPUJIOKEHUE B

Tabnuua B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
Bii au4ge HASL | HSA g | o
co Komn - ye- CKO- | TeM- | ~ . Ceue | Hue Mo-
Ne |ta |™IE | Lo ctBo | Jlywm- lar CHe- Tur Ber- |poct | mepa- qe. |96 |BCmO |
R ge- npo- | Ha ro- po- |b pa- HUE | Mora [Tpume-
Ba |93Ta npo- KO- . | MecT " HUE JIEbH
sca | CTBO | jepq. |06~ |3Ra- | |BOM | T |BOH |\ BeTpa Typa | = |pure- | ra- i YaHue
P- H [T || M’ TOB | HUA paii- otn paii- |3u- | sH- romx | T€ Temb | o
' | xen ’ OH OH MOM | Baps JEeU | HbIX
M JIOK,
0a- "
JIOK
1 12 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
ABy-
/By~ ABy- .
5 42/2 |6 |2 |40 |10 |V B IV |38 |-10 |masp |, P |Tamp 3 Hgffo“
25K3 |17 | 2552 a
OO6mie-
TTsy- CTBEHHOE
JBy- TaBy JBy- 34aHUEe C
6 1393 8 3 24 |8 VI |C |V |39 |[+1 |rasp 30&’1 TaBp | 4 6u6HO-
30K1 1 30b1 TEKOW Ha
1-om
ATaXe
7 |45 4 10 2 27 9 VIl A VI 41 |-12 | dBy- | ABy- | ABy- |2,5 | XKunoi
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HNPUJIOKEHUE B

Ta6nuna B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
B au4ge HSSL | HAS g | o
co Komn - ye- CKO- | TeM- | ~ . Ceue | HuE Mo-
J4e ctBo | Jlywm- CHe- Ber- |poct | mepa- ye- | BCOO
No | ta Ha [lar Tun ye- rar-
sa | ora | 1€ 1po- mpo- | Ha o 1T | yeer |PO- P pa- | . |HHE |Mora | [Tpume-
CTBO ojie- |37a- BOM BOM | BeTpa | Typa pure- | ra- YaHUE
P B e [T M rop | mma | 7O | pait- | 0O an- | 3u- gH- | 0" | re- Temp | o
H, . | LM P ctu | P o JIOHH . 0a-
u | eH OH OH MO | Baps A€ | HBIX |
Oa- " ’
JIOK
1 12 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
TaBp |TaBp |TaBp IOM C
30K2 | 30T |30b2 yepaay-
1 HBIM D3Ta-
KOM
OO6me-
CTBEHHOE
HBy- | ABYy- Tlsy- 34aHUEe C
8 (483 12 |3 30 (10 |vil |B vl |44 |-18 |I3PP \TAPPaps 14 KHITO=
30 30L XpaHu-
18b1
K3 1 JINIIEM Ha
1-om
ATaXKe
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HNPUJIOKEHUE B

Tabnuua B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
Bii au4ge HASL | HSA g | o
co Komn - ye- CKO- | TeM- | ~ . Ceue | Hue Mo-
J4e ctBo | Jlywm- CHe- Ber- |poct | mepa- ye- | BCOO
No | Ta Ha [ar Tun ye- rar-
sa | ora | 1€ 1po- mpo- | Ha o 1T | yeer |PO- P pa- | . |HHE |Mora | [Tpume-
xq | CTBO | oo |one- |sma- | BOU Ho- BOM | BeTpa | Typa o. | Pure-|ra- i YaHue
P- JTa- | TOB | HUA paii- paii- |3u- | sH- re- TEIb
H, . | LM CTH o JIOHH . 0a-
u | eH OH OH MO | Baps A€ | HBIX |
0a- " ’
JIOK
1 12 |3 4 5 6 / 8 9 10 11 12 13 14 15 16 17
O6mie-
TTsy- CTBEHHOE
JBy- TaBy JBy- 34aHUEe C
9 |3 |3 6 2 36 12 I C la 24 |-8 TaBp 3015 TaBp |3 3aJI0M pe-
30K4 1 18b2 CTOpaHa
Ha I-m
ATaXKE
Tlsy- Kunon
JIBy- TaBp JIBy- JIOM C all-
10 (4,2 |3 8 3 18 6 I A I 2,1 |-26 |TaBp o111 | T2BP 4 MUHHU-
35K1 1 20b1 CTpaTHUB-
HBIMU
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HNPUJIOKEHUE B

Ta6nuna B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
Bii au4ge HASL | HSA g | o
Komn ye- CKO- | TEM- Ceue | HuE
co Jm- Ceue MO-
Ne |ta |™IE | Lo ctBo | Jlywm- lar CHe- Tur Ber- |poct | mepa- qe. |96 |BCmO |
R ge- mpo- | Ha ro- po- |b pa- HUE | Mora [Tpume-
Ba |93Ta npo- KO- . | MecT " HUE JIEbH
CTBO ojie- |37a- BOU BOM | BeTpa | Typa pure- | ra- YaHue
p. | xa JerTa, JIOHH . | HO- " KO- BIX
N |2Ta |, |ToB |HHA pai- | - |pad- |3u- |aH- | Te- TeMb | o
' | xen ’ OH OH MOM | Baps JEeU | HbIX
M JIOK,
Oa-
M
JIOK
1 12 |3 4 5 6 / 8 9 10 11 12 13 14 15 16 17
rnoMeltie-
HUSIMU Ha
1-M sTaxe
OO6rre-
TTsy- CTBEHHOE
JBy- TaBy JBy- 34aHUEe C
11 13,6 |4 10 2 33 11 1 B I 3 -30 | TaBp 301% TaBp |2,5 | Oubmmo-
35K2 1 25b1 TEKOU Ha
1-om
ATaXKE
1213913 |12 |3 |27 |9 |iv |c |m |36 |+5 |ABY- [Aey- Jy- 1, oKunoi
TaBp |TaBp |TaBp I0M C
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HNPUJIOKEHUE B

Tabnuma B.1
3aganue s MHAUBUIYaJIbHOTO BBITTOJTHEHUS JIabopaTopHOi padoThl No3
Komu MecTHOCTH Cpen | Cpen Ceue lar
Jar4e HSSL | HAS ye-
Bl BCIIO
Konun ye- CKO- | TEM- Ceue | HUE
co Jm- Ceue MO-
J4e ctBo | Jlywm- CHe- Ber- |poct | mepa- ye- | BCOO
No | ta Ha [lar Tun ye- rar-
ye- Ipo- | Ha ro- po- |b pa- HHUE | MOra IIpume-
Ba |93Ta po- KO- . | MecT . HUE JIEbH
CTBO ojie- |31a- BOM BOl | BE€Tpa | Typa pure- | ra- YaHUE
p. | ka JeTa, JIOHH . | HO- N KO- BIX
aTa- TOB | HUS pai- paii- |3u- | sH- re- TEJb
H, . | LM CTH . JIOHH . 0a-
Ker OH OH MOH | Baps Jerd | HbIX
M JIOK,
Oa-
M
JIOK
1 12 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
40K1 | 3010 |25B2 yepaay-
1 HBIM DJTa-
KOM
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HPUJIOXKEHUE I

3amanue ansa naboparopHoit padbotel Ne 4. Bapuant Nol

Tabmuma I'.1

Bricora 3Taxka — 3 Mm;
KOJIMYECTBO dTa)kKeh — 3;
cHeroBou paioH — |V, tTun mectHocTH — A.

Tabmuua 1.2. XapakTepUCTUKM CEUECHUU
AJIEMEHTOB 3/1aHUS
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PUCYHOK — TJIaH THUIIOBOTO 3Ta)ka JIJisl BBITIOJIHEHHS J1abopaTop-

HOM paboThl Nod. Bapuant 1
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3amanue aisa naboparopHoil padboTel No 4. Bapuant No2

Ta6muma I'.2
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Bricora 3Taxka — 4 Mm;
KOJIMYECTBO dTa)kKeh — 3;
CHEroBoM paiioH — V, Tum mectHocTH — C.

Tabnmuuna 1.2. XapakTepuUCTUKU CEUCHUH
AJIEMEHTOB 3/TaHUS
e ! E -
z | & 5 s
S | 8z = =
O | X =z A =
Ceuenne, |400 |400x400 los T 220
MM : L%
Marepuamn, | B25 | B25 B30 B20
O0eToH

PuUCYyHOK — TJIaH THUIIOBOTO 3Ta)ka JIJisi BBITIOJIHEHMS J1abopaTop-

HOU paboThl Nod. BapuaHr 2

Purenu pacnosioxens! no ocsam B u b.
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3amanue aisa naboparopHoil padboTel No 4. Bapuant Ne3

Tabnuua I'.3

Bricota 3Taxka — 3,6 M;
KOJIMUECTBO dTaxkel — 4;
cHeroBoii paiioH — I, Tun mectHoCcTH — B.

Tabnuna 1.2. XapakTepUCTUKH CEUCHUI

QJIEMCHTOB 3J1aHUA
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PucyHOK — TUIaH THUIIOBOTO 3Ta)<a JJI BBINOJIHEHHS J1a00paTopHOii
pabotsl Ned. BapuanT 3
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Tab6maumna I'.4

3amanue asa naboparopHoit padbotel Ne 4. Bapuant No4
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Bricora 3Taxka — 3,3 Mm;
KOJIMYECTBO dTa)kKeh — 3;
CHEroBoi paiioH — |, Tun mectHoCTH — A.

Tabnmuua 1.2. XapakTepuUCTUKU CEUCHUU
9JIEMEHTOB 3/IaHUS

2| % , | B i 2
OO B~ oz | B
Ceuenne, |40 | 300 |[400(h) {400x |30
MM 0 x300 400 |0
Marepu- |B2 |B25 | B30 B30 |B2
aj, 0eToH |5 0

PUCYHOK — MJIaH TUMOBOTO ATa)ka ISl BBIIOJHEHHUS J1a00paTOpHOM

pabotsl Ne5. Bapuanr 4.

Purenu pacnosioxensl o ocsm 3, 4.
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3aganue 1 gaboparopHoit padotsl Ne 4, Bapuant Ne5

Taomuna I'.5
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BricoTa staxa — 3,6 M;
KOJIMYECTBO dTaXXKEH — 3;
cHeroBoii paiioH — I, Tum mectHOCTH — A.

Tabmuma 1.2. XapakTepuUCTUKH CEUCHUM

JJICMCHTOB 3J1aHUA
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PHUCYHOK — MJIaH TUIOBOTO 3Ta)ka ISl BBITIOJTHEHUSI JTabOpaTOpHOI

paboTel Ne5. Bapwuanr 5.

Purenu pacnosoxeHnst 1o ocsm 3, 4
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