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BBEJAEHUE

B nHacrosimiee BpeMs B NMPOCKTHBIX OpraHU3AIUSAX OMpeaeiieHHe
HaIPsHKEHHO-A(OPMUPOBAHHOTO COCTOSIHUS CTPOUTEIbHBIX KOHCT-
PYKIMH OCYIIIECTBIAECTCS B OOJNBIIMHCTBE CiaydyaeB HAa DBM ¢ ucnosb-
30BaHUEM MPOCKTHO-BBIYMUCIUTENBHBIX KOMIUIEKCOB, CPeIrd KOTOPBIX
OJIHUM W3 HaumOosiee pacnpocTpaHeHHbIX siBisiercsi SCAD (Structure
construction automatic design), pa3paOOTaHHBIM YKpPAMHCKUMH CIie-
nuanuctamu (SCAD Group) B 1. Kues.

SCAD - uHTerpupoBaHHas CHCTEMa IPOYHOCTHOIO aHAIM3a U
POCKTUPOBAHUS KOHCTPYKIIUMA, aJITOPUTM YHCJICHHOTO pacdeTa KOTo-
pOTO OCHOBAH Ha METOJIe KOHEUHBIX DJIEMEHTOB M HCHOJB3YyeTCs IS
oTmpeeNeHUs HaIMPsHKEHHO-IS(hOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYK-
IUH P TEUCTBUU CTATHUECKUX M JTUHAMHUYCCKHUX HArpy30K, a TaKxKe
JUTS pEIIICHHE psJjia 3a1a49 MPOSKTUPOBAHUS DJIEMEHTOB KOHCTPYKITHHM.



JABOPATOPHAS PABOTA Nel. CO3JAHHUE CXEMbI MHO-
I'O9TAXKHOI'O 3JAHUA C IVIOCKOU KPOBJIEM C UC-
MMOJb30OBAHUEM IIK SCAD

[{enb pa®OTHI: O3HAKOMUTHCSI C MHTEepPeiicoM MPOEKTHO-
BBIYMCIUTENbHOTO Komiuiekca SCAD, co3maTh HOBBIM MPOCKT B BUIE
MHOTO3TaXKHOTO 3JIaHUs C IUJIOCKOW KPOBJIEM C UCHOJIb30BAHUEM IIPO-
TOTUIA paccuuTath (puc. 1.1).

CoctaB paboThI:

- CO3/1aTh HOBBIM MPOEKT;

- CO3/71aTh T'€OMETPHUIO TJIOCKOW pamMbl MHOTO3TAKHOTO 3/1aHUS
C IUNIOCKOM KPOBJICH ¢ TaHHBIMU NPUBEACHHLIMM B Ta0auie A.1;

- 3aJ1aThb HEOOXOAUMBIC XapaKTEPUCTUKU MaTepualia 3JeMEeH-

TOB paMbl U UX MOMEPEUYHOTO CEUEHUSI ((KECTKOCTD );

- 3a]1aTh OMOPHI PaMbl;

- POU3BECTHU JTUHEUHBIN pacyeT pambl;

- MPOAHAIM3UPOBATh MOJYUYCHHBIE PE3YIbTAThl HAMPSIKEHHO-

neOpPMHUPOBAHHOTO COCTOSIHUS PAMBI.
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Pucynok 1.1 — Pacuetnas cxema k jgabopatopHoit padote Nel
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Yka3zanus K BbIINOJHEHHUIO paﬁoTbI:

1. Jlns 3amycka mporpaMMHO-BBIYHCIUTEILHOTO KOMIUIEKCa HEOO-
XOJIMMO C TIOMOIIBIO Kypcopa B BHJAE CTPENKH, YIPaABIIEMONU MBIIIbIO,
3aiit B MeHIo «Ilyck» - «Bce nmporpammery - «SCAD OFFICE» u npo-
W3BECTU ABOMHON IIEITUOK JICBOM KHONKHU MBIIH Ha sApibike «SCAD».
Ha skpane mosButcs mHdpopmanuonHoe okHo SCAD, umeromiee Tpu
pasaena Ha na”Henu MeHwo - [Ipoekt, Onmuun, CnipaBka U MHCTPYMEH-
TaJbHYIO TIaHEeJb ¢ 5 KHonKaMu (puc. 1.2).

Structure CAD (pabora 1) (H:\010241)

Mpoekr Onuwnm Cnpaeka
4|0|=a

=g i‘CO3AaTb HOBbIW NPOEKT
Pucynok 1.2-Uudopmannonnoe Oxkno SCAD
e N ==
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SHMEHOBaHME ||:|a aTa MPOEKTHROESHHA

Bepcua:

[ praHuzauua ||:|'| arny Eurocode

OeekT |¢-epma 1|

+ CraHpapT
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EauHMLEI HIMEDEHKA |
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TN cremel |1 - M N0CKaA WaPHKMPHO-CTEP#KHEEAA CHETEMa

Pucynok 1.3- luanoroBoe okHo SCAD 1151 cO3/1aHUsT HOBOT'O TIPO-
eKTa

2. JIns co3gaHusi HOBOTO MPOEKTa CIICAyeT KypCcoOp YCTaHOBHUTH Ha O/I-
HOMMEHHON KHOMKE «Co0371aTh HOBBIA MPOEKT» HHCTPYMEHTAIbHON
MaHeIu U Ha)kaTh JIEBYIO KHOMNKY MbIK. Ha skpaHe mosiBUTCS aUalio-
roBoe okHO HoBrlli npoekT (puc.1.3).

B cootBercTByromux nomsix HaumenoBanue, Opranmn3anmsi, O0b-
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€KT TMOJIb30BaTeNlb JOJDKEH C MCIIOJIb30BAaHUEM KJIABUATYPhl BBECTH
JTaHHbIe, HeOoOXoauMble miisi uaeHTudukammu npoekra SCAD B Oymy-
IIEM.

ITo xemanuio monp3oBaTelb, HaxkaB Ha kHonky EJIMHUILIIBI 13-
MEPEHMS, moxeT BbIOpaTh €AUHULIBI U3MEPEHUST (PU3UUECKUX BEIIU-
YUH, UCIOJIb3YEMbIX JIJI1 BBOJA U BBIBOJIA MOJIYYEHHBIX JAHHBIX B pe-
3yJAbTaTe pacuera, TUN OyJayllell T€OMETPUU CXEMbI B COOTBETCTBYIO-
meM BhinagaromiemM crnucke Tunm Cxembl, a TakKe BHUJ HOPMATHUBHBIX
JIOKYMEHTOB, COIJIACHO KOTOPBIM OYJI€T MPOU3BOJIUTHCS PaCUeT.

3. Jlanee mist coxpaHeHHsI BBEACHHBIX JTAHHBIX O HOBOM IIPO-
€KT€ KypCcop B JIMAJIOrOBOM OKHE MOJABOAUTCA K KHomnke OK n HakuMma-
eTcs JieBasi KHOMKa MbIK. Ha sxpane nosiButcst okHo Co3/1aH1Ee HOBOTO
npoekta SCAD, rae B noie ms daitna HeoOXoauMo BBecTH uMs (Daii-
na, comepxkarnero Oymaymui npoekt SCAD u Haxkath kHOmKy Coxpa-
HUTh (puc. 1.4). IIpu stoM (aiin Oyner coxpaHeH (IO YMOJYaHUIO) B
nanke SDATE na gucke C.

'CoaAaHnen 5 SCAD
[ | » Komnsiotep » Nokansheiit guck (D) » SDATA »
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-
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& 3arpyzkn |= , Examples 15.04.2013 14:22 Manka c daitnamn
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Pucynok 1.4- JluanoroBoe OKHO JiJisi coXpaHeHusl ¢aiiaa ¢ HOBbIM
IIPOEKTOM



Mpoext Onuww Cnpaska

= ﬂ Mpoekr Structure CAD Bepcus 113
E]ﬂ pabotal

Bﬂ NCXOAHbIE AAHHBIE
@ PacueTtHaa cxema
_ g CneunaneHble NCXOAHBIE AaHHBIE
] PACYET
_| PE3Y/IbTATHI
_] KOHCTPYMPOBAHWE

Pucynok 1.5- JlepeBo npoekra

Komanna «CoxpaHuTh» COXpaHseT HOBBIN MPOEKT U OTKPHI-
BaeT OKHO co cxeMmoit /lepeBo npoekTa (puc. 1.5, puc. 1.6).

Pazpgensl iepBoro ypoBHs [lepeBa mpoexkTa 0TOOpa)karOT YEThIpE
sTamna BeinosiHeHus Jroooro npoekra SCAD: Ucxoanblie nanublie, Pac-
yeT, PesynbraTtsl 1 KoHcTpynpoBaHue, Kax/blil U3 KOTOPBIX COAEP-
KUT pa3ieibl BTOPOrO YPOBHS.

4. Jlnga co3paHusi pacyeTHOM CXeMbl HEOOXOJIUMO BOUTH B pasiel
HcxoaHble JaHHBIC W OTKPHITh OJMHAPHBIM IETYKOM JICBOW KHOIIKH
MBIIIIY Ha3BaHUE paszjiena BToporo ypoBHs PacueTrnas cxema.



Structure CAD (pa@ DASDA
MNpoekr  Onuwn  Cnpaeka
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Pucynok 1.6- JlepeBo npoekta SCAD B pa3BepHYTOM BHU/IC
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Pucynok 1.7 PaGodee okHO npenpoueccopei ”

5. Jns Hayana paGOThI IO CO3aHUIO PACUETHOM CXEMBI, KypCop

MOJABOJUTCS K IHUKTOTPaMMeE B ¢ naseaumem Pacuernas cxema n
Ha)KMMaeTCs JieBas KHOMKa MbIIU. B pe3ynbraTre oTKpoeTcs pabodee
okHo SCAD, cocrosiiee u3 nanean Menw, UHCTpyMeHTAJIbHOM Na-
Hesu u [lanenu Bkaaaok (puc.1.7).

[Tanens QyHKIMM ynpaBiaeHus Busyanusanuend u [lanens Guibt-
POB OTOOpaKEHUS TOSBIISIOTCS M HCYE3AIOT C DKpaHa MpH HaKaTUU

KHOTIOK u Ha WHCTPYMCHTAILHON IMaHEIN MPH aKTUBH3HUPO-
BaHHOM BKJIQJIKEC YTNpaBJieHHMe U cojepkKaT (YHKIUH OTOOpaKeHUs
TOM WM UHOU MHGOpMAIMHU 00 dJIeMEHTax, y3jaax u T.1.

6. JInsa co3maHusl CXeMbl MHOT'OATA)KHOT'O 3/IaHMS C IIOCKOMU
KpoBJIeH ¢ ucrnoiab3oBanueM mnporoturna SCAD HeoOXoauMo aKTHBU3HU-
pOBaTh BKIAAKY

L
Cxema Ha Ilanesm BKJIaJOK U HaXaThb KHOMKY FH I'enepa-
U MPOTOTUIIA PAMBI
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Pucynok 1.8 - luanorosoe okno SCAD nist BeIOOpa KOHDUrypauu
paMbl

I HHE k.onyecTen Bricotel F.onuyecteo
NpoNEToE MpoNEToE aTakel aTaken IHS
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Pucynok 1.9 - Jluamorooe okHo SCAD miist 3amanus mapaMeTpoB
paMbl

Ha skpane mosiBUTCS IHAIOTOBOE OKHO BBIOOpa KOH(UTypaIuu
pambl (puc.1.8). Jlamee KypcopoMm cienyeT MOCTaBUTh MapKep pPsaoM
MMUKTOTPAMMOM MHOTOATXKHOW TJIOCKOM paMmbl, KAaK MOKA3aHO Ha
puc.1.8 u Haxath kHONKy OK.

7. B mosiBUBILIEMCS JUAJIOTOBOM OKHE 3ajaHHe MapaMeTpoB
perynsipHoi pamsl (puc.1.9) BBOJ reOMETpUUECKUX Pa3MEpPOB PaMbl BbI-
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MOJIHSIETCSI C TIOMOIIIBIO JIBYX TAOJUIL: JIEBOW - JIJIsl ONMCAHUS MIPOJIETOB
Y IPABOM - JJI1 OIIUCAHUS DTAXKEH.
Jlns Hamel paMbl HECOOXOJMMO BBECTH JIaHHBIC B 00€ TaOJIMIIHI,
Kak IMoka3aHo Ha puc. 1.9. [lanee cnenyer Haxxkath kHONKY OK B nmnano-
rooM okHe 1 SCAD aBTOMaTH4ecKHd MOCTPOUT paMbl C 3aJaHHBIMU
MOJIb30BaTEJIEM MTapaMeTpaMH.
8. Ha3zHaueHue )KeCTKOCTeN CTEePKHEBBIX AJIEMEHTOB (MaTepHall,
MONEpPEeYHOEe CeYeHUE U KOA(PPUIMEHTHI YyIIPYyroro OCHOBaHMUS) OCYIIEe-

CTBIISICTCS Ha)KaTHUEM I<Hor11<1/1’2 Bkiaaku Ha3zHaueHust HHCTpYMEH-
TaabHOW IaHenu. [Tpu 3TOM MOSBIIETCS MHOIOCTPAHUYHOE AUAJIOTOBOE
OKHO 7KeCTKOCTH CTepP:;KHEBbIX 3JIEMEHTOB, Ha IIEPBOM CTpaHUIIE KO-
toporo (BbIOoOp THMHIa KeCTKOCTH) HEOOXOAMMO aKTUBU3UPOBATH OII-
nuto Ilapamerpuuyeckue cedeHHMsi, TOCTaBUB MApPKEpP B COOTBETCT-
Bytotiem mose (puc.1.10.)
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Pucynok 1.10 — 1-as ctpanuna qua- Pucynok 1.11 — 2-as cTtpanuia
aoroporo okHa SCAD pmis BeiOopa mmamoroBoro okHa SCAD nns 3a-
crnocoba 3aJIaHus KECTKOCTH JaHUs MapaMeTpPOB CEUCHHS DJIe-
CTEPKHEBBIX DJIECMEHTOB MEHTOB

3aTreM HEOOXOJAMMO NEPECHTH Ha CJICAYIOMYI0 CTPaHHUIy OKHA —
Ilapamerpuueckune ceuenusi (puc.l.11) , rae 3agatrorcs xapakTepu-
CTUKH CEUCHHS AJIEMEHTOB B CIIEAYIOIIEH MOCIeI0BATEIbHOCTH:

- B BBIMAAAIONIEM CIIUCKE «MaTepua» BbIOpaTh TpeOyemblil (Map-
Ka O€TOHA WJIU CTaJIM);
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- (hbopMa ONEPEYHOTO CEUEHUSI AIIEMEHTOB BHIOMPAETCSI HAXKATUEM
Ha KHOINIKY C COOTBETCTBYIOIIEH MUKTOrpaMMOM (B HalIEM clly4ae Mpsi-
MOYTOJIbHUK);

- B COOTBETCTBYIOIIMX MOJIAX BBOAUTCS pa3Mep CEUCHHUS;

JI1s1 TpOBEpKU MPaBWIBHOCTH BBEJEHHBIX JAHHBIX HCIIOJIB3YETCS
kHonka KoOHTpoJIb, B pe3yibTaTre 4ero MosBiIsETCS M300pakeHUE BBeE-
JIEHHOT'O TOIMEPEYHOro ceueHuss B Maciitade. Eciau Bce HazHadyeHUs
BepHbI — HAKMUTE KHONIKY OK (0KHO 3aKphIBaeTcCs)

Jlamee HEOOXOAMMO BBIOpaTh 3JEMEHTHI, K KOTOPBIM OTHOCHTCS
BBEJICHHOE MOTMEPEUYHOE CEUEHHUE, /I HAIIEro mpuMepa - BCE DJIEMEHTHI,
nyTeM IIOJBEICHUS K HUM Kypcopa W OJMHAPHOIO HaXaTHs JIEBOM
KHOIIKH MBIIIHU (3JIEMEHT OKpacuTcs B KpacHbIN 11BeT). Korma Bce HeoO-
XOJIMMBIE 3JIEMEHTHI BbIJICTICHBI, CJICIYET MOATBEPAUTh HAXKATUEM KHOII-
ku | % na WHCTPYMEHTAJIbHOM TTaHEIIH.

9. Ha3naueHue OnmopHBIX CBsI3eM (OMOP) OCYIIECTBIISECTCS B IUAJIO-
ropoM okHe CBsizm (puc.l.12), KoTopoe NOSBISIETCS MNPU HAKATHU

KHOIIKH | Pl «YCTaHOBKa CBA3€W B y3JIaX» UHCTPYMEHTAJIbHOM TAaHENU
BKiIaIku HazHaueHusd.

HazHaueHwe TN 3n2MEHT

Hanpaenenua ceazel + Crepwens
YeraHoeuTh

IT IT ,7 BCe " Dfonodka

£ Mora 4 CTepkeHs NpOCTPAHCTBEHHON Gephbl

OTKAOUMTS 5 MpocTpaHCTEEHHEI CTEPHEHS
Uz Uy Uz 2z " Banka-credka |5 CTEM#EHD OO COBMMOG0M #ECTKOCTE
7 CTepieHs 5ano4HOro pocTEEpKS
" DfbemMHBIE 10 YHuBEpCansHBIH CTEMKEHE
OTreHa

% [~ Yuer reomerpryeckol HeNMHEAHOCTI

i [

Bua onepauuu

MpMzHak cucTere - 245 Cnpaska
MaNoHKEHHE - B MNOCKOCTH 02

Crenenu ceatinae - 2.2,y

Jnpyroe oCHOBaHME

(" J106aBUTh HANPABABHUA K CYWECTEYIOWMM

% MonHan saMeHa

0K I UTmeHa| CnpaBKa|

Pucynok 1.12 - Jlmamorooe Pucynok 1.13 - Jluamorosoe okao SCAD
okHo SCAD s HasHauve- JyIs BBIOOpa THIIA KOHEYHBIX 2JIEMEHTOB
HUS OITIOPHBIX CBSI3EMN

Kuaonku X , ¥V , Z o3Ha4aroT HaIn4re (COOTBETCTBYIOIIAS KHOII-
Ka «yTOIUJIEHA») WJIM OTCYTCTBHE (COOTBETCTBYIOIIAs KHOIIKA «OTKa-
Ta») BO3MOXKHOCTH TICPEMEIICHHUS y3JIa BIIOJb OCEH OOIIEeH CHCTEMBI
koopauHaT X , ¥ u Z. Knonku UX , UY |, UZ o3Havarot Hajmuuue (COOT-
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BETCTBYIOIIAsl KHOIKA «YTOILJICHA») UJIM OTCYTCTBUE (COOTBETCTBYIOIIAS
KHOMKA «OTJO0KEHAa») BO3MOXHOCTH IMOBOPOTa B Y3JI€ OTHOCHUTEIBHO
YKa3aHHbIX OCEl O0O0IIel CUCTEMbI KOOPAUHAT.

B Hamem ciydae i co3AaHUS KECTKOTO 3AIIEMIICHUS B ONOP-
HBIX Y3JIaX HEOOXOAMMO B JHAJIOTOBOM OKHE CBfI3M «yTONHUTH» BCE
kHonku X , Y , Zu UX UY ,UZ , u naxars knonky OK, BeIOpath Tpe-
OyeMble OMOPHBIC y3/Ibl M HAXKATh KHOIKY % Ha UHCTPYMEHTAIbHOMN
MTaHEJH.

10. Tun xoHeuHbix 31eMeHTOB (KD) urpaer He MaloBaXHYIO
pOJIb B TOYHOCTU OIpEEICHUs] HaNpsHKEHHO-Ae()OPMUPOBAHHOIO CO-
CTOSIHUSI KOHCTPYKIIMU OT JEHUCTBUS BHEIIHUX Harpy3ok. Tunm KO, Hau-
0oJiee TOYHO TMOAXOJAIIMMI JIJIT pacueTHOM CXeMbl MOXXHO BBIOpaTh B
nuanoropom okHe Ha3nadyenue tuma 3jemenTta (puc.l.13), BbI3bIBae-

MO€ Ha)XKaTUEM KHOITKU 4r HAa UHCTPYMEHTAJbHOW  MAHENW TP aK-
TUBU3UPOBAHHOU BKJIaiKe Ha3zHaueHue.

ITocne ycranoBku Tpedyemoro tuna K9 (g Haiiero npumMepa —
tun 2 CTepKeHb IIOCKOW paMbl) HaxkuMaercs: kHonka OK nuanoroBoro
OKHA.

11. Co3manue 3arpyKeHUN pacuyeTHOM CXEMbI SBJISIETCS HE00XO-
JIUMBIM 3TarioM BeInojdHeHHs npoekta SCAD u BBIIOIHSAETCS ¢ ITOMO-
b0 (QYHKIIMOHAJIIBHBIX KHOIIOK IaHEJd WHCTPYMEHTOB BKJaJke 3a-
rpy’KeHHUsI.

V3noBas Harpy3ka P, (puc.1.1) 3amaercst ¢ mOMOIIBIO KHOMKH

=% KOTOpasi BBI3BIBACT JHAJIOrOBOE OKHO «BBOJ Y3II0BBIX HATpY-
30Kk». IIpm 3TOM «yTamnuBanme» oJaHOM u3 KHomok X, Y, Z, UX, UY,
UZ o3nauaer HampaBjeHHE ICHCTBUE HATPY3KH BIOJb COOTBETCTBYIO-

i€l OCH WJIM BpalllEHUE MOMEHTa BOKPYT COOTBETCTBYIOIIEH ocH (puc.
1.14).
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HanpassHue aeioTeun HArpyYskH
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Pucynok 1.14 - 3apmanue y3moBou Pucynok 1.15 - 3amanume cocpeno-

Harpy3ku P, =5,5«xH Bnoiss ocu X

ToueHHOM Harpy3ku P; =3 kH na
AJIEMEHT Ha PAaCCTOSHUH a;=IM OT
JIEBOT'O €r0 Kpas BAOJb ocu Z

JIns 3a1aHust CTEp KHEBOM HAarpy3ok Py, (;...0s (puc.l.1) ucnons3yercs

KHOIKA ¢ |, B Pe3y/IbTATe YEro MOSBISETCS AUAIOrOBOC OKHO 3agaHue
Harpy30K Ha cTep:kHeBble 3JjeMeHThI (puc. 1.15... 1.18), B koTopom ¢
MOMOIIIbIO MapKepa BhIOMpAETCA TUI HArpy3KH Ha 3JIEMEHT (COCpeaoTO-
YeHHasd, pacnpeesieHHas!, TpanelMeBUIHAS WK HA TPYIIIY 3JIEMEHTOB).

Correnss KOORRIMET HArDIEH
* DO CHCTEME 1OODK T

HOCTiard CHCTEME ROODLSIT
Bl e

" Cocpenorousrnas -

* Pacnpegeacrmisa !

I
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-
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%
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DA T
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Ux ) Up ) e |

[ O ] Onwa | coma]
Pucynok 1.16 - 3aganue paBHO-

MEPHO PaCIpeeICHHON HAarpy3KH
Ha seMeHT ;=2 kH/M

CHoTEra KOODUMAT MDY M

(% Dfiman cucrema Koomusar

7 MacTHss GcTenms soopaumar

Bial wartryamie

(" Cocpegoronemman !
O Pacnpmisasens !
Hanpamnemne 0eRCTIN narpyasid

* Tpanenwenaras - Cured Mordsrerni 7_J

- Xl ¥y Wz s Uy | Uz |

" Ha rpgnng 2 neraesron ! ==
Diarasrarm HarpLIen

= NMpeoases warpyses 5 gossy aeeed
PMCHON YSCTM CTODMR

P s i
a1 fos o
72 a5 Wi

A2 ‘ii = "

[ ok I on.-:ms] Cropsexs |
| 8

Pucynokl.17 - 3amanue Tpamnenue-
BUJHOW HArpy3KM Ha 3JIEMEHT (|
=1,5 xH/m;

03=3,5 kH/m; a,=0,5m; a3=5,3m
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Pucynok 1.18 - 3amanue nHarpy3ku Pucynok 1.19 - JluamoroBoe okHO
Ha Tpynmy osieMeHtoB (4 =2,5 SCAD mis coxpaHeHus 3arpyxe-
kH/M; (s =6 xH/Mm (HampaBieHue HUS

pPa3BUTHS HArpy3Kd BJOJIb OCH Z,

HaIlpaBJIeHUE JEUCTBUSA HArpy3Ku

BJIOJIb OCH X)

ITocne BBCIACHHUA BCEX H€O6XO)II/IMBIX mapamMeTpoB H€06XOI[I/IMO
Haxxatb OK B AUAaJIOTOBOM OKHC, BBI6paTI> Y3JIbl WJIK 3JICMCHTDLI, KOTO-
pPbIM 6y,Z[eT IMPpUJIOKCHA 3aldHHAsl HAI'PY3Kd, U IMOATBCPANUTL HAXKATUCM
KHOIIKH Ha HHCTpYMeHTaHBHOﬁ ITaHCJIN.

Ecmm HAHHOC 3arpyKC€HUC 3aKOHYCHO, TO I €0 COXPAHCHUS B

¥ daiine npoekta SCAD HE0OX0IUMO HaXKaTh KHOHK}’\E.HOHBI/ITCH
nuanoroBoe okHO CoOXpaHMTBL 3arpyKeHue, 1ocje BBOJIa B KOTOPOE
BCEX HeoOXoauMbIx AaHHBIX (puc.1.19) u nHaxatus OK MoxHO
OPUCTYMATh MO aHAJOTHYHOM CXeMe K CO3/IaHMIO CJIEAYIOIIEro 3arpy-
KEHUS WU K PACUeTy.

12. YUToObl MpOM3BECTU pacUET MOCTPOECHHOM PAacCUETHON CXEMBI,
HE00XOAMMO aKTUBU3UPOBATh BKJIAJKY YNpaBJjieHUe U BeIiTH B Jlepe-

BO NMPOEKTA HAXKATHEM KHONKH PE Ha MHCTpyMeHTaNbHON maHenn. B
rpynme QyHKuMi paznena Pacuder cienyer moaBecTu Kypcop K MO3u-
Uy JIMHEeMHBIA W JBaXK/bl Ha)XKaTh JIEBYKO KHOIIKY MBIIIH(TIO3HUIUS

JOCTYITHA, €CJIA UMEET HI/IKTOFpaMMyg nocTyrieH). B mosBuBmemMcs
nuamoroBom okHe IlapaMeTpbl pacdyera MOXXHO BBIOpATh XapaKTepH-
CTUKHU Oymymero pacuera n Haxkath KHONKy OK. Ecmu mosumus Jlu-

HEMHbIM MMEET BHU/] B (memoctynieH) (puc.1.6.), 3To 3HAYUT, YTO
SCAD BHITIOTHUATH pacyeT HE MOXKET, Yallle BCEro M3-3a MOJIHOTO WIIH
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JACTUYHOTO OTCYTCTBHS HaudaJbHBIX JAHHBIX, BBOJIMMBIX B pasieie
PacueTHas cxema, (OIMH W3 pasjielia BTOPOTO yYPOBHS OyJeT MMETh

MUKTOIPAMMY) 2 (puc. 1.6.).

ITocne Toro, kak pacuer ObLI IIPOU3BEJICH YCHEIIHO, U ObljIa Ha-
’KaTta KHOIIKa BBIX0/1 Bl MAJIOTOBOM OKHE OTKPBIBAETCS JOCTYII K pas3-
neny Pe3syabrTarthl B /lepeBe mpoekra, ri¢ MOKHO IIPOCMOTPETH JIC-
dhopmanuu u 3mopsl yeuaui (I'paduyecknii aHaau3), IOIy4YUTh Ta0-
auibl, pe3yiabTratoB (IledaTh Ta0AHMI) U BHIBECTH MOIYUCHHBIC PE3YIIb-
TaThl B TeKCTOBBIN penakrop Word™ wimm tabnudHsiii poreccop EX-
cel™ (JlokyMeHTHpOBaHUeE).

13. IlonmydeHHble pe3yJbTaThl rpaUUeCKd MOXKHO MOCMOTPET,
3auas B no3uuuio I'papuyeckuit anaaus paszaena Pesyabrarsl. [Ipu
ATOM MOSBJIICTCS OKHO moctmopoiieccopa (puc. 1.20.), MHCTpyMEHTaIb-
Hasl TIaHeJIb KOTOPOTO COAEPKHUT pazIuuHbie (YHKIIUU OTOOpaKEHUS
pe3yJIbTaTOB pacyera.

e e . .

oS3 Dngw Orgoom (por Opsa

Rl EEES CEb el
e ] = puse ] S yom l l Tecmpogesme I

Puc 1.20 UuacTpyMeHTaNIbHAS TTaHEb aKTHBU3UPOBAHHOW BKJIAIKU
HMedopmanuu okHo noctiporeccopa SCAD

HNHCcTpyMeHTalIbHAS TTaHEIb AKTHBU3WPOBAHHOM BKiIagku Jledop-
Manuu (puc. 1.20) coaep>KUT KHOIKH, JArOIMe BO3MOXKHOCTh IMOJIb30-
BaTeJIIO:

- BBECTH J1e(DOPMUPOBAHHYIO CXeMYy Ha (POHE UCXOTHOM A

7

- BBIBECTHU J€(OPMUPOBAHHYIO ,

1.2
- BBIBCCTH HaA 3KPaH 3HAa4YCHHA HCpCMCH_IeHI/Iﬁ B y3J1aXx ‘_+_ ,
- IPOU3BCCTHU IBCTOBYIO MHAWKAILIUIO 3Ha4YCHUMN nepeMemeHm“I B y3J1ax

()
M

- BOCCTAaHOBHUTbH UCXOJHOE OTOOPA’KEHUE CXEMBbI ‘ i ‘
HMHcTpyMeHTaIbHas MaHellb aKTUBU3UPOBAHHOM BKIAJKH JMIOPBI
yeuuuii (puc.1.21) conep>KuUT KHOIKH, AIOIIMe BOZMOXXHOCTh TOJIb30-

BaTCJIIO:
Fosi e . g 8 SR o YR TN

Tow Skt (rgw Ingam (e {npam

‘7-0_-’_‘_1;,2\ AR v 100
nifeiie o - -

e J Ismaw J e J J Mocrpogscoom J

Puc 1.21 - HCTpyMEHTANIBHAS TTAHENb AKTUBU3UPOBAHHOM BKJIAI-
17




K¥ Dmopbl yeuJmid okHo moctiporieccopa SCAD

- BBIBECTH 3MIOPHI BHYTPEHHUX YCUJIUM HA PACUETHYIO CXEMY i ;

- IMPOU3BECTHU IBCTOBYIO MHAWKAIIUIO MAKCUMAJIbHBIX ITOJIOKHU-

+H
TEIbHBIX 3HAYEHUH 3aJaHHOr0 (haKTopa ‘ﬂ;
- IIPOM3BECTH LBETOBYI0 WHIUKALUIO MAKCUMAIbHBIX OTPHUIIA-

=H
TENLHBIX 3HAYEHUH 3aanHoro ¢axkropa L,

B mpoektHO-BRIUmCIHTEN HOM KoMITIekce SCAD mnpemycMoTpeHa
BO3MOXKHOCTb pacIieuaThIBaHUS MOJYYSCHHBIX JAHHBIX O HANPSHKECHHO-
ne(opMUpOBaHHOM COCTOSIHUU B Bujie TaOmuI (mo3unius IleyaTs Ta0-
JIMII B paszeiie Pe3yjbTaThl) WM SKCIOPTA UX B TEKCTOBBIM PEAAKTOP
Word™ y tabmmuneiii oporeccop MS Excel™ (mo3unus JlokymeH-
THPOBaHUe B pazjcine Pe3yabTarThl) 11 mocienyromeid oopadboTku 1
penakTupoBaHusa. HemocpeAacTBeHHO pacrnedaTka TaOuIl CpeAcTBaMHU
SCAD ocymecTBiasgeTcss OJHOKPATHBEIM Ha)KaTHUEM JICBOM KHOIIKH MBI-
my Ha no3unuu Ileyats Tadamun pasnena Pe3yabrarbl, OCIE Y€ro
HOSIBIISICTCS THAIOroBoe OKHO OdopmiieHne pe3yabTaTOB pacyeTra
(puc. 1.22), e ¢ MOMOIIBIO MapKepa BHIOPATh HEOOXOAMMBIC JaHHBIC
IUIs TIeUaTH: pa3BepPHYThIE MCXOAHBIE JAHHBIC, MPOTOKOJ] BBHIIOIHCHUS
pacdera, cooOmeHHs 00 omuOKax (MpOM3OMICAIINX BpeMs pacdera),
nepeMeIeHNs, YCUIns 1 HanpshkeHus. (B HameMm cioydae, Mbl BEIOMpa-

€M KakK MoKa3aHo Ha puc. 1.22 neyarh TOJIbKO YCWINN U HAPSKEHUM).

Copwnesine pesy mraros pacvers L=
‘ 5 T PAIBepHsTbe LOMErbE Lot =
W O [lporcenn ownonwses pacara =
] Co00u1 0v4R 06 Oumlvan -
o MNngwramiaman -
5) 7 L 4 mirpsesam -
- o
- —
- —
- -
— =2
—
Yenoeree chosravesa
S TopMaUMR OTCATCT DT Napataerpes P oprVRpoDaS Mpoceaomp
LTS ST AcK e peagasTaTCe
g Pacqer punomes
14
¥ lowpeant cOOphuposan Orremis Crpaesa |

Pucynok 1.22 - {uanoroBoe okHo SCAD s meuyatu pe-
3yJbTaTOB pacyeTa B TaOJIM4HOU popme
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KoopaHaTs! 1 ceasu KoopaHaTs! 1 ceRsu

YnpasneHue > Ynpasnetue

Harpyskn Harpysku

Kectkocm ‘ 5 Kectkocm
Mepemewerna I
MuHMMaKC nepemeteHmit Baepx
Yeunma v HanpRXeHUR
MUHIMMBEKC YR 1 HaNPRXEHIA Bius: |
lMoscHUTeNbHaR 3anKcKa

Buabi pesynsTaTos pacueta MpoToKon BbINONHEHWA pacyeTa

Mepemewerna Vsmermms

MuHUMaKC nepemeleHmit > l

YCUnWA 1 HaNPAXEHUA Vaanums |

MUHUMEKC yCunuit i HanpsaXeHWi ‘ >

lMNoscHuTensHan sanucka

MpoToKon BbiNonHEHUA pacyeTa

Wroopmatis o pasaene otyeTa

3nemeHTo!

»
Cosaate aokymeHt MS Word Cosaate Tabnuusl MS Excel
X Boxon & Cnpaska

Pucynok 1.23 - Juanorooe okHo SCAD njs skcmopra pe-
3ynbTaTOB pacyeTa B mporpamMmel Word™ p MS Excel™

Jlanmee HE0OXOAMMO Ha)KaTh KHONKY POpMHpPOBaHHE JOKYMEH-
Ta, a 3areM KHonKy IlpocmoTtp pe3dyabTaToB. [Ipu Tabmuiisl ¢ Tpedye-
MBIMH JAHHBIMHA OTKPOIOTCS OTIEIBbHBIM TEKCTOBBIM (haiIOM TEKCTO-
Boro penakropa WordPad, u3 KoToporo MoHO OCYIIECTBUTh IICYUATh.

DKCIOPT MOJIYYSHHBIX JaHHBIX B TEKCTOBBIM pemakTop Word™ pu
TabnuuHbld mporieccop MS EXxcel™ ocymiecTBiasieTcss OTHOKPATHBIM
HAKaTHEM JIEBOM KHOIIKM MBIIIM HAa HO3ULIUHA JIOKYMEHTHPOBaHUE
paznena Pe3yibTaThl, MOC/IC YEro IMOSBISICTCS AUAIOrOBOS OKHO BbI-
BOJ pe3yabTaToB (puc.1.23), rme HEOOXOAUMO C IOMOIIBI0 MapKepa
BBIOpaTh TpeOyeMBIM THUI PE3YyJIbTaTOB, BBECTH CIIMCOK pacCMaTpHUBac-
MBIX Y3JI0B MJIM DJIEMEHTOB M BEIOpaTh B Kakyio mporpammy (Word™
i MS Excel™) ciaenyer npousBecT 3kcmopt (cM. puc.1.23).

3agaHus i1 CaMOCTOSITEILHOTO BBITIOJIHEHUS cM. Taba. A.1 npu-
JOoXKeHus A
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JJABOPATOPHASI PABOTA Ne2. CO3JAHUE M PACYET
CXEMBbI IILIOCKOMW CTPOIINJIBHOM ®EPMbBI C UCHOJIb-
30BAHUEM ITPOTOTHIIA SCAD

L{env pabomul: co31aTh CXEMY INIOCKOM CTPOIMIbHOM (DepMBI, BbI-
MOJIHUTh JIMHEHHBIC pacyeT, MoA00p ceueHus 3jieMeHToB ¢epMmbl B TIK
SCAD u npoektupoBaHue y370B B nporpamme Komera.

L r v v v v r v Y Y Y A g g

N —
I
2 l“
N —-
—)-\ ———
?; - — P2

L

Pucynok 2.1 - PacueTHas cxema k jjabopatopHoit pabore Ne3

CoctaB pabOThI:

- €03J1aTh T€OMETPHIO IUIOCKOM CTpOImiIbHOM (hepmbl (puc.2.1)
ucnob3ys nporotun SCAD,;

- 3a/1aTh KE€CTKOCTb JIEMEHTOB U OIOPHI;

- 3a7aTh TpeOyeMble CXEMbl Harpy>KeHusl MOCTOSHHOMW U CHe-
TOBOM HArpy3KaMmu;

- TIPOU3BECTH PACUET;

- BBIBECTH HA DKPAH AIIOPbl YCUIINN U MIEPEMEIICHUN;

- TIPOU3BECTH IOKYMEHTHPOBAHUE MOJIYUYEHHBIX IAHHBIX;

- BBIIIOJIHUTH MOJ00pP CEYEHUN 3JIEMEHTOB B IMOCTIIPOILIECCOPE
ITK SCAD;

- TIPOU3BECTH JIOKYMEHTHPOBAHUE MOJIYUYEHHBIX IaHHBIX;

- BBIMIOJIHUTH IIPOCKTUPOBAHUE Y3J0B (EepMbI B IMpOrpamMme
Kowmera.

Yka3zaHusi K BbINIOJTHEHUIO PA0OThI:

1. JIns 3amycka MporpaMMHO-BBIUUCIUTEIIFHOTO KOMIJIEKCA HEe0O-
XOJIMMO C TIOMOIIILIO Kypcopa B BHJE CTPEIIKH, YIPABISIEMOW MBIIIbIO,
3aiit B MeHio «Ilyck» - «Bce mporpammeny - «SCAD OFFICE» u npo-
M3BECTH JIBOMHOM IIETYOK JICBOH KHOIKHK MBIIHM Ha sApibike «SCAD».

Ha skpane mosBurcs mHpopmarmonnoe okHo SCAD, mmeromee Tpu
20



pasziena Ha maHenu MeHwo - [Ipoexm, Onyuu, Cnpaéka ¥ MHCTPYMEH-
TaJbHYIO MAaHENb ¢ 5 KHONKaMHu (puc. 2.2).

[§] Structure CAD (paGora 1) (HA0102¢1)

[Mpoekt Onuunm Cnpaeka
40|z =

' = qus,anb HOBbIN NPOEKT
Pucynok 2.2-Uudopmarmonnoe Oxkno SCAD
i NN ==

Haoptdgl
NPOEKTHROESHUA

Bepcusa .

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- lnanorosoe okHo SCAD nist co3anusi HOBOTO MPo-
eKTa

2. Jlna co3ganus HOBOTO MPOEKTA CJIEAYET KypCcop YCTaHOBUTH Ha
OJIHOMMEHHOU KHOTKe « Co30amb HOBbIl NpOeKn)» UHCTPYMEHTAIbHOU
MaHEeIN W HaXaTh JIEBYIO KHOMKY MBIK. Ha 3KpaHe mosSBUTCS auaio-
roBoe okHO Hoewiii npoexm (puc.2.3).

B cootBercTBytomux nomusix Haumernosarnue, Opeanuzayus, Oo6b-
eKm TI0Jb30BaTeNb JOJKEH C HCMOJb30BAHUEM KJIABUATYpPbl BBECTH
JIaHHbIe, HeoOxoaumble s uaeHTudukanuu npoekta SCAD B Oyny-
IeM.

ITo >xenaHuto 1mojb30BaTelb, Ha’kaB Ha kHonky EJIMHUIIBI 13-
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MEPEHHMS, moxeT BbIOpaTh €NUHUIEI U3MEPEHUST (PU3UUYECKUX BEIIU-
YHH, UCHOJIb3YEMBbIX JIJI1 BBOJIa M BbIBOJIA MOJYYECHHBIX JIAHHBIX B pe-
3ylIbTaTe pacdera, TUII Oyaylleil TeOMETPHH CXEMBI B COOTBETCTBYIO-
meM BbInagaronieM crnucke Tunm CxeMbl, a TakKe BHUJ HOPMaTHBHBIX
JTIOKYMEHTOB, COIJIACHO KOTOPBIM OYJI€T MPOU3BOJIUTHCS PaCUerT.

3. Jlanmee s coxpaHEHUs BBEACHHBIX JAHHBIX O HOBOM ITPOCKTE
Kypcop B JWAJIOTOBOM OKHE moaBoauTcs K kHomnke OK m Haxkumaercs
JeBas KHomka MbliH. Ha akpane nosButcs okHo Co3gaHue HOBOT'O MPo-
exkta SCAD, rue B none Hms ¢hatina HeoOXomuMO BBECTH nMs (aiina,
conepxkamero Oyaynid nmpoekt SCAD u naxats kHONKY COXpaHUTH

(puc. 2.4). Ilpu 3ToM aiin Oymer coxpaHeH (110 YMOJYAHHIO) B TIAIKe
SDATA na aucke C.

‘1\ Co3aaHne HOBOrO Npoe

Yrnopsaounts ¥ Hoeas nanka

_ Wms [ata usmeneHna Tun
I WsBpanHoe Amains

& 3arpyzkun 1 Examples 15.04,2013 14:22 Manka c daitnamn
%1 HeaasHne mecta| |

I PaBouwii cton

.~ bubaunotekn
E Bugeo
=] DokymerTsi
(] Wz06paxenns
J’ Mysbika

18 Komnstotep
& JlokaneHbii gnck
u J/lokansHbii gnck
o= KINGSTON (F:)

cﬁ Cetb

Bl AnnaTh T

-

Wma daiina: 01021
Tun daiina: [I’lpoex‘r SCAD (*,SPR)

“ CkpbiTe Nanku [ Coxpanute ] l Otmena ]

Pucynok 2.4- JIlmanoroBoe OKHO JJiI COXpaHeHHUs (aiija ¢ HOBBIM MPO-
EKTOM
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E]ﬂ pabotal
£} &3] VICXO/IHBIE JAHHBIE
g PacueTHasa cxema
g CneynanbHbIE MCXOAHbBIE AGHHbIE
.. __| PACHET
_] PE3Y/IbTATEI
_] KOHCTPYVPOBAHME

Pucynok 2.5- JIepeBo npoekTa

Komanna «CoxpaHUTh)» COXPaHSET HOBBIM MPOEKT M OTKPHIBAET
OKHO co cxemol JlepeBo mpoekTta (puc. 2.5, puc. 2.6).

Paznensl nepBoro yposHs [lepeBa mpoekTa 0TOOpa)karOT YEThIPE
sTamna BeInojiHeHUs Jroo0oro npoekta SCAD: Ucxoanble 1annble, Pac-
yeT, Pe3yabTaTthl 1 KoHCTpynpoBaHMe, KaXJIbI U3 KOTOPBIX COJEP-
KUT pas/iesibl BTOPOTO YPOBHS.

4. JIns co3maHusl pacueTHOM CXEMbl HEOOXOJUMO BOWTHU B pasjel
HNcxoanblie TaHHBIC U OTKPHITh OJIMHAPHBIM IETYKOM JIEBOM KHOIKHU
MBIIIIHA HA3BaHUE pa3jieia BTOporo ypoBHs Pacyernas cxema.
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%] Structure CAD (pa6 DASDA

Mpoekr  Ongww  Cnpaeka
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=} 4 PACYET
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- Meuate TaBAKML,
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- @ KOHCTPYMPOBAHWE

Pucynok 2.6- JlepeBo npoekta SCAD B pa3BepHYTOM BHU/IC
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Pucynok 2.7 PaGouee okHO npeﬁf)bueccopa

6. Jlns Hayana paOOTHI 1O CO3AAHUIO PACUETHOM CXEMBI, Kypcop

MOJBOJIUTCS K IMHUKTOTPaMMeE = ¢ nassaumem Pacuernas cxema n
Ha)KUMAaeTCsl JieBas KHOIKA MBIIK. B pe3ynbraTe oTKpoeTcs pabdouee
okHo SCAD, cocrosiiee n3 nanean Menw, UHCTpyMeHTAJIbHOM Na-
Hesu ¥ [lanenn Bkiaagok (puc.2.7).

[Tanens ¢yHKUMI yrpaBiaeHus Buzyanusaiueit u Ilanens puibt-
pPOB OTOOpaKEHUS TOABISAIOTCS W HCUYE3AlOT C dKpaHa IPU HaKaTUH

KHOTOK # y Ha WHCTPYMCHTAILHOM IAaHENIM IPH aKTHUBU3UPOBAH-
HOM BKJIaJIKe YmpaBJjieHHe U cojiepkaT (yHKIIMU OTOOpa)KeHHsS TOU
WM MHOU nHpopManuu 00 dJIeMEeHTax, y3aax u T.J.

7. I'eomerpuro ¢pepmbl B SCAD MOKHO cO37aTh aBTOMAaTHYCCKUM
TCHEPUPOBAHUEM C MCIIOJIb30BAaHUE MMPOTOTHUIIA, JIJIS1 4eTr0 HEOOXO0UMO

Ha)kKaThb Ha KHOIIKY Jgﬁ Ha UHCTPYMEHTAJIbLHOW MaHEId BKJIa/I-
k1 Cxema. [losButcs okHO guanoroBoe okHO Kondurypauus nosicoB
(dhepmbl. Tpebyemas koHpUTrypalus moscoB GepMbl BRIOMpPASTCS C I10-
cTaHOBKOI Mapkepa (puc.2.8) u Haxxatuem OK B muanoroBom okHe. Ha
sKkpaHe BbIcBeTUTCS OkHO Ilapamerpsl pepmbl (puc.2.9), rae Takxke
MapKepOM BBIOMpPACTCS] BApUAHT PEIICTKH (B MPaBOM YaCTH) U 3aJaF0T-
cs TeoMeTpuUecKre mapaMmeTpsl dhepMbl. Ilociae aToro ciemyer HaXaTh
OK B mmanoroBom okHe u Ha 3kpaHe SCAD crenepupyeT reoMeTpHro
pPaMBl.
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8. XKecTkocTh cTepkHEH Ha3HayaeTcs Ha BTopoil crpanuie Ilpo-
buan Mera/utonpoxkara AUagoroBoro okHa 7KeCTKOCTH CTepiKHe-
BBIX J3JIEMEHTOB, CTaBUTCI Mapkep psaom ¢ onmuer CocTaBHOE ce-
YyeHMe U U3 CIHCKa BBHIOMpAETCs MONEpPEeYHOe CEUCHHE B BHUJE CIIApPEH-

HBIX yroykoB (puc. 2.10).

Korgurypauwa noAco Ll

(* Fepra c napannenbHbIrY NDACakM

" TMonuronaneHas fepa

t—x—t

(™ HeyckarHaa depma

" OgHOCKATHaA TPEYronEHaA

" IeyckarHaa TpeyroneHan

——

Otmena | Crnpaeka |

Pucynok 2.8 — JluanoroBoe ok-
HO JUIsl BBIOOpa KOH(UTYypanuu

bepMbl

Mponer gepres L) :]a L]

Y A -

Baacors gepmz [H ) 313
(% Doasanasen | Lp Jwss o
" Yommacten nasm e M
L1 NPOTOTINGS Gepst, aTcuse 0
BRI CA WTHOE KOMIHECTRO NANENE

oK ] Omeerr | Copoora l

Pucynok 2.9 - BriObop BapumaHTa
peIIeTK W 3aJ]aHie IapaMeTpOB
dbepmbl: mponer L=30M, BbICOTa
depmbl H=3,13Mm, nnuHa maHenu
Lp=6m.
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Pucynok 2.10 - 3aganue cedeHus 3JIEMEHTOB B BHUJIE CIIAPEHHBIX
yTOJIKOB

Jlanmee BpIOMpaeM Ha CXEM€ CTEP)KHHU, CEUCHHE KOTOPHIX TOJIBKO
yTO0 3a7a1u 1 HaxkuMmaeM OK Ha MHCTpyMEHTaIbHOM IaHEIn.

9. Ha3znaueHue ONMOPHBIX CBSI3€H (OIOp) OCYIIECTBISACTCS B IHAJIO-
ropoM okHe CBsizm (puc.2.12), KOTOpoe NOSBISIETCS MNPU HaKaTHUU

KHOIIKH | 2 «YcTaHoOBKa CBs3eil B y3JIaX» UHCTPYMEHTAIBHOW ITaHEIU
BKJIaAku HazHavyeHus.

===

HanpaeneHua ceaseit @ Creprens 1 CTepskeHs NNOCK O Peprdsl
YeraHoeute

2 CTEp3EHE MNOCKOHA Pankl
b Y I z BCE £ Dfancuka 3 CTep#eHs San0yHoro pOCTEEPKa
= £ Mara g ﬁTEp)KEHb I'IpDCTpai—iCTBEHHDLfi Peprdbl
TEAOYHTE POCTPAHCTEEHHEIM CTEDKEHE
Uz Uy Uz BCE ™~ Banka-credka |B CTERKEHE CO CABMMOBOM #ECTKOCTEN
—— T CTep#eHs 0anoyHoro pocTEEpKa
" OfetHei 10 YHuBEpCantHeIR CTERKEHD

OTtmena

£ [ dyeT reomMeTpHYeckol HEIHHERHOCTH

" u

MpusHak cHoTemel - 248 Cnpaeka

MonoKEHHE - B NAOCKOCTH X02

@ CTeneHuq ceotone - =2 Ly
* Monnan 3amena Ynpyroe ocHOEaHHE

Bua onepauum

(" Jl063BUTh HANPABAEHUA K CYLLECTEYIOLMM

0K I Ortmera I Cnpaeka |

I/ICYHOK 211 - I[Hanorooe Pucynok 2.12 - JIluanoroBoe okno SCAD
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okHO SCAD nnist HazHayeHus Jj1s BBIOOpaA THITa KOHEYHBIX JIEMEHTOR
OIIOPHBIX CBS3EU

Kuonku X , ¥V, Z o3Ha4aroT Hanu4yue (COOTBETCTBYIOIIAS KHOMKA
«YTOILICHA») WJIM OTCYTCTBHE (COOTBETCTBYIOIIAS KHOIKA «OT>KaTay)
BO3MOXKHOCTH TIEPEMEIICHUS y3JIa BIIOJIb OCEHM OOIIEeH CHCTEMBI KOOP-
muHaT X , ¥ u Z. Knonku Uy , Uy , Uz o3HavaroT Hanudue (COOTBETCT-
BYIOIIIasi KHOIIKA «YTOIUIEHA») MM OTCYTCTBHE (COOTBETCTBYIOIIAS
KHOTMKA «OTJO0KEHa») BO3MOXHOCTH ITOBOPOTa B Yy3JI€ OTHOCHUTEIBHO
yKa3aHHBIX OCe OO0IIel CUCTEMbI KOOPAUHAT.

B mamem ciydae ajig co3gaHus IIApHUPHOM OIOPHI B y3j1€ HEOO-
XOAUMO B JUAIOTOBOM OKHE CBSI3M «yTONUTH» KHONKU X , Z ( KHOIIKU
Ux ,Uy ,Uz He akTuBHBI 1ipu BeIOOpE TUMa cxeMbl «ll1ockas mapHupHO-
CTEp>KHEBasi cuctema»), U HaxaTb KHONKy OK, BbIOpath TpeOyemblii
OTIOPHBIN y3€1 W Ha)KaTh KHOIIKY | % na MHCTPYMEHTAIbHOM MaHEH.

s co3ganus MapHUPHO-TIOABMKHOM OIOPHI B y3JIe HEOOXOIUMO
B IMAJIOTOBOM OKHE CBSI3M «yTONMUTH» KHOMKY Z M HaxaTh KHONIKY OK,
BBIOpaTh TpeOyeMbIi OMOPHBIN y3€Jl U HaKaThb KHOIIKY | % na HUHCTPY-
MEHTAJIHLHOM TTaHEIIH.

10. Tun xoHeuHbIx 31eMeHToB (KD) urpaer He MaJ0BaXXHYIO POJIb
B TOYHOCTH ONpPEACIICHUS HaNpsKEHHO-AehOPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIIMM OT ACHCTBUS BHENIHUX Harpy3ok. Tun KO, Haubonee Tou-
HO MOJAXOASAIIAM JIJI1 PAaCYETHOM CXEMBblI MOKHO BHIOpaTh B JUAJIOTOBOM
okHe Ha3znavenune Tumna 3JjiemeHTa (puc.2.12), BbI3bIBAEMOE HAXKATHEM

KHOIIKH 4 Ha WHCTPYMEHTAJIbHOM MAaHEIW IPU AKTUBU3UPOBAHHOMN
BkJIagke Ha3zHnaueHmue.

[Tocne yctaHoBku TpeOyemoro tumna KO (s Hamiero npumepa —
tun 1 CtepxeHs mockoi pepmbl) Haxkumaercs: kHonka OK nuanoroBo-
ro OKHa.

11. Co3manme 3arpyXKE€HHUM pacueTHOM CXEMBI SBIISIETCS HEO0OXO-
JTUMBIM 3TanoM BbinoiHeHUs: poekta SCAD U BBINONMHSETCS C MOMO-
b0 (PYHKIMOHAJIBHBIX KHOIOK MaHEJIM WHCTPYMEHTOB BKJIaJKe 3a-
rpysKeHMsl.

V3noBast Harpyska P, (puc.2.13) 3amaercsi ¢ MOMOIIBIO KHOIKH

.-"
-

|
1

, KOTOpas BBI3bIBACT AUAJIOTOBOE OKHO «BBOJI Y3J0BBIX HArpy30K».
B saueiikax X, V, Z, Uy, Uy, Uz BcTaBisieM 3Ha4eHUsI Harpy30K, HaIIpaB-
JICHHBIX BJ0JIb COOTBETCTBYIOIIECH OCH, WJIM 3HAYECHHUS BpaIlaloNIero

MOMEHTa BOKPYT' COOTBETCTBYIOIICH ocu (puc. 2.13).
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HanpasnsHite AeicTsun Harpysky
L Morenril
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R Crpaeka
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Pucynok 2.13 - 3amanue y3noBoii I/IcyHOK 2.14 - JlnanoroBoe OKHO
Harpy3ku P, =5,5kH Bmonb ocu X SCAD nns coxpanenus: 3arpysxe-
HUS

ITocne BBeaeHUs BCEX HEOOXOIMMBIX IMAapaMeTPOB HEOOXOAUMO
Haxkath OK B 11amoroBom OkHeE, BBIOPATh y3ibl, K KOTOPBIM OYJET Mpu-
JIOKEHA 3aJIaHHasi Harpy3Ka, U MOATBEPIUTH HAKATUEM KHOIIKU Ha
UHCTPYMEHTAIBLHOW MAHEIH.

Ecimu naHHOe 3arpykeHue 3aKOHYEHO, TO ISl €r0 COXPAHEHUS B

daitne npoekta SCAD HeoOXoauMo HaXaTh KHOHKY\L;'%". [TosiBUTCS
nuanoroBoe okHO CoXpaHMTBL 3arpyKeHue, 1ocjie BBOJIa B KOTOPOE
BCEX HEO0OXOoauMbIX AaHHBIX (puc.2.14) m nHaxatus OK MOxHO
OPUCTYMATh MO aHAJOTHYHOM CXeMe K CO3JIaHMIO CIIEIYIOLIEro 3arpy-
KEHUS WU K pACUeTy.

11. YtoObl MpoOM3BECTU pacueT MOCTPOECHHOM PAacCUETHOM CXEMBI,
HE00XO0AMMO aKTUBU3UPOBATh BKJIAJKY YNpaBJjieHUe U BeIiTH B Jlepe-

BO MpPOEKTAa HA)KaTHeM KHOIKH ¥ Ha MHCTpyMEHTaNbHOW maHemd. B
rpynme QyHKUMi pasznena Pacuder cienyeTr moaBecTu Kypcop K MO3u-
Uy JIMHEeMHBIA W JBaXKJbl Ha)XaThb JIEBYK) KHOIIKY MBIIIH(TO3ULIMS

JIOCTYITHA, €CJIM UMEET HI/IKTOFpaMMyg) . B mosiBuBImiemcs nuanoro-
BoM okHe Ilapamerpbl pacuera MOXXHO BBIOpATh XapaKTEPHUCTHKH
oymymero pacdera u HaxaTh KHONKY OK. Ecnn mo3unmst JInHeiHbIH

UMEET BUJL B (HemoctyneH), 970 3HauuT, 4T0 SCAD BBITIOTHUTH pac-
YET HE MOXKET, Yallle BCEr0 M3-3a MOJHOr0 WA YaCTUYHOI'O OTCYTCTBUS
HavyaJbHBIX JAHHBIX, BBOJUMBIX B pazaene PacuerHass cxema, (0auH
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U3 paszjiena BTOPOro ypoBHS OyJE€T UMETh HHKTOFpaMMyE.? )

ITocne Toro, kak pacdyeT ObUI MPOU3BEAECH YCIEIIHO, U Oblja Ha-
aTa KHOMKa BbIX0a Bbl THAJIOTOBOM OKHE OTKPBIBAETCS JOCTYM K pa3-
neny PesyabrTaTthl B JlepeBe mpoeKkTa, I7ie MOXKHO MPOCMOTPETH Jie-
dbopmarium u 3mropsl yeuiuil (I'paduyecknii aHaM3), MOJIYyYUTh Ta0-
nuiel, pe3ynbtaToB (IledaTs TA0JMI) U BBIBECTH MOIYYEHHBIE PE3Ylb-
TaThl B TEKCTOBBIN penaktop Word™ wim tabnmdaHsiii nporeccop EX-
cel™ (/loxyMeHTHpPOBAHHE).

12. TlomyuyeHHbIe pe3yJabTaThl rpapUIecKd MOKHO TTIOCMOTPETh,
3aiaa B no3uuuio I'padpuyecknii anaaus paszaena Pesyabrarsl. [Ipu
STOM MOSBIISACTCA OKHO mocTpoleccopa (puc. 2.15.), HuHCTpyMeHTalIb-
Has TMaHeNb KOTOPOIrO COJAEPKUT PAa3NUUHbIe (PYHKIHUHU OTOOPAKEHUS
pEe3yJIbTaTOB pacuera.

e ] e J Srpu yom l J Necwpogec e J Es |
Puc 2.15 WHcTpyMeHTalbHAs TaHEIb AaKTUBU3WPOBAHHON BKJIAJIKHU
Hedopmanun okHo noctrporeccopa SCAD.

HMHcTpyMeHTalIbHAs NaHelb aKTUBU3UPOBAHHOM BKJIaaku dedop-
Manuu (puc. 2.15) coep>KUT KHOIKH, JAIOIIHME BO3MOXKHOCTh IMOJIb30-
BaTEIIO:

- BBECTH J1Ie(DOPMUPOBAHHYIO CXeMY Ha (POHE UCXOTHOM A

ki

- BBIBECTHU J€(OPMUPOBAHHYIO ,

1.2
- BRIBECTH Ha DKpaH 3HA4YCHUS IIEPEMEIICHUHN B y3JIax H_ :
- MPOU3BECTH LBETOBYI0 WHIWKAIIMIO 3HAYCHUW TEPEMEIICHUN B

y3I1ax ‘m :
- BOCCTAaHOBHUTD HCXOIHOE OTOOPAKESHHE CXEMBI ‘ H |
NucTpyMeHTaIbHAas TTaHEIbh aKTUBU3UPOBAHHOM BKIAJKU JIMIOPbI

ycuwinii (puc.2.16) conep>KUT KHOTIKH, JAIOIIUe BO3ZMOXHOCTD T0JIb30-

BaTCJIIO:

Fosi pomeu— I . i 8 SR g Y R_TNNE T o

Tow St Orgw Inpam (e {gam

MbiEEy b7 il

T J lmam J T¥gw oW J J Mocopoasetop J =

Puc 2.16 - MucTpymMeHTanbHas TaHEIb AKTHBU3UPOBAHHOW BKJIAJIKU
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npbl yeuJani okHo noctnportieccopa SCAD

-BBIBECTH 3MIOPbl BHYTPEHHUX YCUJIUM HA PACUETHYIO CXEMY foof ;
- TPOM3BECTHU IBETOBYIO MHUKAIIMIO MAKCUMAJIBHBIX MOJOKUTEIbHBIX

+H
- 3HaYCHMI 3aJaHHOTO (paKTOpa ‘ﬂ;

- HPOU3BCCTU IBCTOBYIO MHANKAIINIO MAKCUMAJIbHBIX OTPUHATCIIbHBIX
=N
m=

3HAYEHUM 3aJ]aHHOTO (haKkTopa :

B nipoekTHO-BRIuncauTebHOM KoMmiuiekce SCAD npeaycMoTpeHa
BO3MOXKHOCTb pacIieuaThIBaHUS MOJYYSCHHBIX JAHHBIX O HANPSHKECHHO-
ne(opMUpOBaHHOM COCTOSIHUU B BUjie Tabnuil (rmo3unus IleyaTs Ta0-
JIMII B paszeie Pe3yibTaThl) WM SKCIOPTA UX B TEKCTOBBIM PEIAKTOP
Word™ y tabauunsiii nporeccop MS Excel™ (nosunus Jlokymen-
THPOBaHMe B pazzeiic Pe3yjabrarhl) 11 MOCHEayIONe 00pabOTKU U
peIaKTUPOBAHUS.

HenocpencrBenno pacneuyatka taomui cpeacrBamu SCAD ocy-
IISCTBIISICTCS OJHOKPATHBIM Ha)KaTHEM JICBOH KHOIKH MBI Ha MO3H-
nuu Iledars Tabaun pasjaena Pe3yabTarsl, MOCIE YEro MOSBISETCS
auanoroBoe okHo Odopmienne pe3yabTaroB pacuera (puc. 2.17),
/i€ ¢ MOMOIIBI0 MapKepa BbIOpaTh HEOOXOIUMBIE TaHHBIE JJISI MeYaTH:
pa3BEepHYTHIE WCXOJHBIC JJAaHHBIE, ITPOTOKOJ BBIMOJHEHUSI pacyeTa, Co-
obmieHuss 00 omubOKkax (IIPOM3OMICAIINX BpeMs pacueTa), mepeMelre-
HUS, YCWINS U HanpspkeHus. (B Hammem ciydae, Mbl BRIOMpaeM Ha Te-
4aTh TONBKO YCUJIMA ¥ HANIPSDKEHUH — puc. 2.17).

Cdopmnesing pesy smtaros pacvery e -

T PA3nepHsTe OmErbe 2 =
[1paTron Bnonwses DACwTa =
Co0Bu1 0vtR 00 Ouele s -
Nngwranaman -

7 Uemm W hrpaenam -

GGG

-
-
=
Heaoeme cboravesa

= TopMaULA OTCATCTRYeT Napaterpes | P opMpoD A Mpocearp
ceowms | oK gheenTS peaganTaTon
5 Pacqer punomes

‘4
¥ owpetets COODHMPODIN Orremis Crpaiea

Pucynok 2.17 - I[HaﬁomBoe okHo SCAD ny1s1 meuatn pé3yanaTOB pac-
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yera B TaOJUYHOM hopme

®aiin  Hactpoiikn Cepeuc  Cnpaska
|l | Boisoa pesynsTatos | WrpopmaLma o npoexTe
Bugb! MCXoaHbIX ABHHBIX Pasgensi oTveta
[3nemermsi | Creverma ]
KoopaHaTs! n ceasmn — | KoopayHaTsl u ceAsm
| Ynpasnetme > J | Ynpasnetme
Harpysin | Harpysin
Kectkocm ‘ s> | | Kectkocm
== ) |MNepemewerua l B ]
| MiHmaK e nepemewteHmin i
| Yennua v HanpaxeHua
MUHUMBKC yCunnit n HanpAXeHuA [ BHus 1
MoAcHMTENEHAR 3anMcKa
Bupbi pesynsTaTos pacueTa MpoTokon BLINONHEHMA pacyeTa
| Nepemewerna l MSMeHMTbV
| MuHMMaKe nepemelueHmit > ]
| Yeunua v Hanpsxerus I Vaamm ]
| MuHMMaKC younui M HanpsXeHWi ‘ > J >
MoscHuTensHan sanucka
npOTOKOH BbINONHEHWA pacyeTa
WHeopmalms o pasaene oeTa
SnemeHTo!
Cosaate aokyment MS Word Cospate Tabnuusi MS Excel
x Boon $ Cnpaska

J
Pucynok 2.18 - JluanoroBoe okHo SCAD s sKcropTa pe3ysibTaToOB

pacuera B mporpammbel Word™ u MS Excel™

Jlanee HeoOXOAMMO HaKaTh KHONKY MOpMHPOBaHHE JOKYMEH-
Ta, a 3aTeM KHOIKY IIpocMoTp pe3yabTaToB. Tabmuisl ¢ TpeOyeMbIMHU
JTAHHBIMH OTKPOIOTCS OTJIEIbHBIM TEKCTOBBIM (hailJIoM TEKCTOBOTO pe-
nakTopa WordPad, u3 koToporo MokHO OCYIIIECTBUTE M€YaTh.

DKCHOPT MOJIYYEHHBIX JAaHHBIX B TEKCTOBBIM pegakTop Word™ yu
TabauuHbei mporeccop MS Excel™ ocymiecTBasieTcss 0THOKPATHBIM
HAKaTHEM JIEBOM KHOIIKM MBIIIM HAa NO3ULIMH JIOKYMEHTHPOBaHHE
paznena Pe3yibTaThl, MOC/IE YEro IMOSBISICTCS AUAIOrOBOE OKHO BbI-
BOJ pe3yabTaToB (puc.l1.23), rae HeoOX0oauMO ¢ IOMOIILI0 MapKepa
BBIOpaTh TpeOyeMBIM THUI PE3YyJIbTaTOB, BBECTH CIIMCOK pacCMaTpHUBac-
MBIX Y3JI0B MJIM DJIEMEHTOB M BEIOpaTh B Kakyro mporpammy (Word™
wm MS Excel™) ciienyer nmponsBectr skcnopt (cM. puc.2.18).

13. BrbinosnHseM NPOBEPKY CEUEHUM 3JIEMEHTOB (PepMbl U3 Me-
TaJuIonpokaTa. BeIxoaum B 3KpaH yrpaBiieHUs MPOEKTOM, Ha)aB KHOTI-

Ky FE;‘ Ha ctpanuue YIIPABJIEHUE. U3 «/lepeBa npoekTa» 3axogum
B «PacueTHble coueTaHusl yCHIHI». 3]1€Ch BO3MOXKHO YTOYHECHHE THUIIA
3arpykeHusi. Boioepaem miis 3arpyxenust — « [ IOCTOSAHHOEY.
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BeinosiHsiem nuHEWHBIN pacdyer. B skpaHe ynpaBieHUs MPOEKTOM
BeiOMpaeM PE3VYIJIBTATHI, I'PAOGUYECKUI AHAJINU3. [{nst BIBOZA
Ha SKpaH S0P YCWIIAM B BJIEMEHTAX 3JaHUS 3aXOAUM HA CTPAHHUILY
SITFOPHI YCUJINU, Bhi6upaem BHyTpeHHee yeuue (puc. 2.19), Bbou-

paeM Homep (Ha3Banue) 3apyxeHus (puc. 2.19) m Haxkumaem Fmﬂ
(oMIOpHBI yCUITUA).

Mpoekt  @aiin Gn-u,uu Onepaumn  Cepenc  Cnpaexa
| 45 T | 35 | ][ srpe | F—

M
L YnpaeneHue E’I Dedopmauun l Jnpbl YyCHAWA

Pucynok 2.18 — Ilanens SCAD myis Bei6Opa 0TOOpakaeMblX BHYTPEH-
HUX YCHUJIUI

Mpoekr  @ain Onuww Onepaupn Cepenc  Cnpaexa
- o 98 m“m | |1 - "sarpyx 1" | |z000 |

YnpaeneHue l Oedopmavm JNpLI YCHNHA

+H
|_F|

Pucynok 2.19 — Komangnas ctpoka SCAD niis BeiOOpa 3arpyKeHus
OTOOpaKEHUS SITIOPHI

3axoquMm Ha crtpanuly <«IIOCTIIPOLIECCOPEI», BbiOupaem

«IIpoBepka cedueHUr U3 METAILIONPOKATA» L B OTKPBIBLICKCS ITAHEIN

Ry
yrpaBJieHUs BbIOMpaeM «YCTaHOBKA MapaMeTPOB) @ B oTkpbIBIIEM-
Csl IMAJIOTOBOM OKHE BhIOMpaeM «Mapka ctann» - C235. OcranbHoe oc-
TaBJyisieM 1o ymonmdanuto. Haxxumaem «OK».

Mapka cTanu

v
Ormena l

I 2 T/m"2

PacyetHoe conporusneruwe Ry 123500 Chpaexa I
Koo PPUUHEHT Yonosui patoTb ]1

Mpeaensxan rutkocTs ]150

Pucynok 2.20 — JImanoroBoe okHo SCAD miisi yCTaHOBKH ITapaMeTpPOB
noaoopa ceueHUs
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I[J'ISI pacucra MOXHO 3aJaBaTb KAdK HCIIOCPCACTBCHHO OTACIbHBLIC

KOHCTPYKTUBHBIE 3JIEMEHTHI (LYEl), Tak W TpyNIibl 3JIEMEHTOB C OJIMHA-
v

KOBBIM mipodrutem (L+s]).

.
[pynnbl KOHCTPYKTUEHBIE 3NEMEHTOE ANA NPOBEPKM CEYEHHR [iE-J
[pynnet
M A rpynnel 3 NetEHT 0B Bepshui noac LoBaEKTE HOBYKD

Crcor rpynn | J 3aMEHMTb| Ypanme |

K. o3 P HUMEHT PACYETHOM 0HHE M apra cTanu

B nnockocTu XoZ || ||:235

B nnockocTy Xot

CeueHue |':Irur|0|< pagHononosHed no TOCT 850993 L100;  3amMeHMTE CeYeHWE
PacyeTHoe conpoTHEneHWe Ry | 23600 Tim™2

B
FK.o3 Py MEHT YCNOBME padoTel ’17 ke

MpenentHan rkbkocTs 400 Crpaska

i

Pucynok 2.21 — JlnanoroBoe okHo SCAD 151 HACTpOMKH IpyIN KOHCT-
PYKTUBHBIX 3JIEMEHTOB JJIsl IPOBEPKHU CEUEHUI

BriOupaem «Ha3zHauenwe rpynn KOHCTPYKTHUBHBIX 3JIEMEHTOBY

o

4G 5 BBI6Hpa€M 9JICMCHTBLI BCPXHCTO 110sCA, HAKUMACM «HOI[TBep)KI[e-

Huey LY,

B oTkpeIBIIEMCS 1MAIOTOBOM OKHE BBOJUM:
- «AMS TPYIIIIBI JIEMEHTOBY - BEpXHUii nosic;
- KO3 PUIIMEHTHI paCUeTHON JIMHHBL: Xoz = 1, Xoy = 1;
- TIpeJielbHas THOKOCTh C YY€TOM TOT'0, YTO BEPXHHUH MOSIC CKaT, a MpH-
JIOKEHHAs Harpy3ka — CTaTH4ecKas:
A =180 — a,rae
N N
@A Ry ) yc.
Haxxumaem «/{06aBuTh HOBYIO», «BBIXOm» IS 3aKpBITHS AHAO-
TOBOTO OKHA. TakuM oOpa3om, J0OaBIsIEM OCTaIbHBIC TPYIIIBI JIEMEH-

!5 Te-

TOB: HW)KHUAM MOSIC, PACKOCHI, cTOMKU. Haxkumaem «Pacuery
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nepb CTalld JOCTYNHBI (PYHKIIMU CIipaBa OT KHOMKH «Pacuery L=,
crana foctynHa QyHKiust «Coucok GakTopoBy.

KpuTudsckui sakTap Km: ﬂ

OWTHMECK WA akTop Kmax

NPOYHOCTE NP SAEHCTEM Marbamwero mamerra Myl 0,512

NPO4HOCTE MpH BEHACTEHM NonepeyHol cknel 02! nn5.12 518

NPOYHOCTE MNP COBFECT HOM [ BFCTE A NP0 0N6HOR CiANBl M MArkGaoLMs MoMeHToR 023 ydeTa nnacruidl nn.5.24.5.25
YoToRYMBOCTE NPM caTkd B naockocTr $1,0 %7 1,001 n5.3

YCTORYMBOCTE NPH CH#aTkK B naockocTH #1021 41,01 n5.3

YCTORYMBOCTE B NAOCKOCTI Q2 ACTEWA MOreHTa My np9 BHeweHT peHHO M criaTdl n.5.27

YeTORUMBGETE AP CHaTHY & HarkboM B aBy nnockoeTax n 5.34

YCTORYMBOCTE M3 MAOCKOCTH 4eACTBMHA MomerTa My npu eHeweHTperHom cicariel nn 5.30-5, 32

YCTORYMBOCTE NM0CK.OM foprasl Harkgal n.5.15
One0e oHaa rudkorTe B ogockocTd ] 01l on B 1R E1E

Pucynok 2.22 — Tlanenr SCAD nns BeiOOpa KpUTHUYECKOTO
¢akTOpa MpU MPOBEPKE CEUCHUN PIICMEHTOB 3/IaHHS

C moMomip0 HEe MOXHO 33JaTh pacyeTHble (PAKTOPhI, MO KOTO-
peiM nogoupaercst ceuenue. OctaBuMm 1o ymosdanunio «Kpuruueckuid
dakTop Kmax. Eciu akTuBHpOBaTh KHONIKY «Bu3yanuzamus pe3yabTaToB
Ha CXE€Me», TO Mbl YBUJIUM, YTO PACUETHBIC JIEMEHThI IPUOOpEH 3ei1e-
HBIM 1[BET. DTO O3HAYAET, YTO MO BCceM (PakTopaM MpOBEpsSEMbIC AJie-
MEHTBI TTOJIOILIH.

Pe3ynbpTaThl 10100pa CEUEHUIT MOKHO MMPOCMOTPETH MPU HAKATUU

«ITonbop ceueHuin ik .
PesynbTaTtel nogopa ceveHumit [&J

Wra rpynne AECTROCTH 3 NEMEHTOE WecxonHoe cevetle Pesynsrar
Ipynna BepsHuil noac

4 3

MPHMEHKTE NOLOBPEHHEIS CEYEHMA ANA;
" Hosol sagaM

7 zameHbl KECTKOCTEN 3 NEMEHTOE

Oryer | Cnpaeta | QK | OrreHa |

+ zameHsl WCHOOHBE CEYEHMIA 007 3KCNEPTHSb!

Pucynok 2.23 — uanoroBoe okHo SCAD TSt pEe3yJabTATOB
nmoaoopa ceueHun

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

- IPUMEHUTH JJ11 HOBOU 33/1a4HU;

- IPUMEHUTD IS 3aMEHBI )KECTKOCTEU JIEMEHTOB;

- IPUMEHUTH JJIS1 3AMEHBI UICXOHBIX CEYECHUH JIJISI SKCIIEPTU3BI.
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JIns akTMBalMU JAaHHBIX (PYHKIUN BBHIOPAB COOTBETCTBYIOIIEE
nerctBue (ycTaHOBKa (DJiaykka HaMmpoOTUB) HYX HO Haxkath «OK». Takxke
B 3TOM OKHE Mbl MOKEM CT€HEPHUPOBATH OTUET MOA00pA CEUCHUI, HAaXKaB
KHONKY «Otder». OTyeT Bcerga no yMOJYAHUIO COXPAHSAETCS B MAIKY
«SWORK».

CreHepupyWTe OTYET M IPOCMOTPUTE €ro pesyubrarbl. [locne
JBOMHOIO KJIMKA JIEBOM KHONKOW MbIIMU MO «I'pyrnmna BepxHuM 1OsICH»
OTKPOETCSl AUAIOrOBOE OKHO «Pe3ynbrarsl moadopa aiig rpymmsl Bepx-

HUU I105CH.

Pezynwtatel nogSopa ana rpynnel BepxHuid nosc

==

Hortep = nererra
4

5

5

KECTKOCTH 3 NEMEHT 0B

Yranok pagHonoiouHei no FTOCT
8509-93 L100x7
Yronok pasHononoyHei no FOCT
8509-93 L100x7
Yronok, pagHononoyHeld no TOCT
8509-93 L100x7
Yranok pagHonoaouHei no FTOCT
8509-93 L100x7
Yronok pagHononoyHei no FOCT
8509-53 L100x7

Yronok pasHononoyHet no TOCT
2509-93 L100x7

HCHD.EI.HDE CEYEHME

Hranak pagHononoaHeE no TOCT
8509-93 L100x7
Hronok pagHononodsHeE no FTOCT
8509-93 L100x7
dronok, pagHononodHeR no TOCT
8509-93 L100x7
Hranak pagHononoaHeE no TOCT
8509-93 L100x7
Yronok pagHononosHeE no FTOCT
B503-93 L100x7

Hronok pagHononodHeE no TOCT
8509-93 L100x7

Pesynetar nogdopa

Hranok pagHononouHes no FOCT
A503-93 L50x5

Yronow paeHononoyHers no FOCT
8509-93 L1108

Yronok pagHononoyHeld no FOCT
2509-93 L1108

Hranok pagHononoyHes no FTOCT
8509-93 L110x8

Yronowk pagHononoyHes no FOCT
8503-33 L110x8

Yronow paeHononoyHes no TOCT
20h03-93 Lh0x5

1 | ’
Bewog |

PucyHok 2.24 — Jlnanorosoe okao SCAD Is mpocMoTpa pe3yiib-
TaTa mojadopa CeYeHUM

Cnpaet.a ‘

Tabnuiia conepKuT 4eTbipe rpadbi:

- HOMEpAa JJIEMEHTOB;

- )KECTKOCTH 3JIEMEHTOB;

- UICXOJHOE CEUCHUE;

- pe3yabTaThl moadopa.

Haxxmute «Breixon». B okHe «Pe3ynpTarsl mogdoopa ceueHHin» BbI-
oepute «OT™MeHa». J1yist BbIBOAA OTYETa IO MOA00PY CEYEHUM HaKMUTE
«DOopMUPOBAHHUE OTYETAY.

Bo3sBpaijaemcs B 3kpaH ynpaBieHUs TPoekToMm, BbiOupaem PE-
3VIJIbTATBI, JOKYMEHTUPOBAHHUWE. B oTkpeIBIIEMCS IHAIOrO-
BOM OKHE MEPEHOCUM BCE pa3jieiibl B OTYET, (popMUpyeM JOKYMEHT MS
WORD. BuaumartenbHO u3y4aeM pe3yiabTaThl pacdyeTa, OTMEYAEM YCH-
JIUSL U CEYEHUSI BCEX Y3JIOB (PEpMBI.
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14. BpIinosiHseM KOHCTPYMPOBAHHUE Y3JIOB (epmbl. 3amyckaem
nporpammy KOMETA (ITYCK — SCADOffice - KOMETA). B or-
KPBIBILIEMCS IMAJIOTOBOM OKHE BBIOHMpaeM psiIOBOM y3el (hepMBl.

B KOMITA - Yonw Gepm L
Safn Peswess  Hecrpoden  Cepame  Copamms
N Do Marmpniane | Honmnt | Jooremete pann | Kt | Sepren
LITER AT S W S Vepmua (ver Lreme wemarn Moer 13800 1360 CrOgess s
T 0O A W RN T N |2
78 A 2|8 28 a1
7 | S w - |2
_ XK T I M &~
il |25 o~
| t
N
4 M Do
f— yvree vqrmean " Over ©  Ovewn

PucyHnok 2.25 — CtapToBO€ JuanoroBoe okHo mporpammbl Komera

Ha crtpanune matepualibl HacTpaWBarOTCS MapamMeTpbl CTaJH,
KO3 PUUHEHT yCI0BUN pabOThI, TUIl U BUJ CBAPKH, IMOJIOKEHUE IIBA.

BF KOMETA - Yin Sapim S -
Swin  Pamwns  Macwpoiee  Copeer  Crpasss
Both poe | MErERAne | Younes | Dty piie | Sesimysien | Nepiee
(Maasr® V2 are T a1 ey
Cr T caepen Jemegcesn comen ¢
Dacmxwn Freae .

R

LR 2 N g e R P hcwpe— -

wo
Coote ma wateguares L0 cumpes

/ R 21916417 Tt
— "

A S48 O 744

e e b Bowown

- Msacapasone W Orar | @ Owess
Pucynok 2.26 — Ctpanunia MATEPUAJIBI nporpammer Komera

[Tepexonum Ha ctpanuny YCHUJIMSA, HaxkumaeM Ha KHONKY

+ [oSasum o
. BBOI[HM SHAQYCHUC YCHJIIMU, ITOJIYYCHHBIX IIPHU paCUCTC

depmnul B IIK SCAD.
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FH KOMETA - Yarm Gepw e ey

Salin  Pexwrm Hmvdn; Cepowr  Crpmaxe

b yana | Narepwatey  YOUNMS | Znasesilie 3 | KoncTppusts | Seprex

9 Facwmt ro plattaemm

+  [ofesm

T Mo t Bomowm
— Toose vpomsem W Deer & Cvems

Pucynok 2.27 — Crpanuna YCHUJINA nporpammsl Komera

Ha ctpannue DJIEMEHPTBI V3JIA u3 copramenTa BeIOMpaem
CEUeHHS DJIEMEHTOB BEPXHEro IM0sica M PacKOCOB, IMOJ00OpaHHbBIE IIPH
pacuetre depmul B IIK SCAD. Jlanee BBoAMM 3HAYCHHUS MapaMeTPOB
a, b, ¢, d, xapakrepusyromux reomerpuio Gepmel. Unciia MOryT He
COBIIaJIaTh C JIMHEHHBIMU pa3zMepaMH, HO YTJIbI JOJKHBI OMHCHIBAThH
TOYHO.

B nabGopartopHoii paboTe mapaMeTp @ paBeH Iapamerpy D, T.k.

pacyeT BhINOJHSIETCS Ui GepMBbl ¢ TapaieIbHBIMU MOSICAMH.
” KOMETA - Yane Sepu :',_'5.‘.!!

Dol Poonue  Hacrpoien  Cepawc  Cnpaecs

g yana ‘ Marspeio | Yosss 0SS G Ko manh | Sepies
e
Tun covevas

: g y
4‘_ / : j -r T . Nuruemee Gocires

ﬂl’hmmmm

b L Yronos pase
L DIOM #A0M- N w el T 'j
LI ;]Mmt.-m

Yiunoe DA TOSAR 1D l )
'L Yrmrox nepserarnnoesdt no 10 -
D('uu-mxn—a— Tmmarm- o - W
# L Yronoc pee-oronowsd no OCT
¢ L Yrons paseranoesd no OCT
# L Yronoe sepss-oronseest no OC
® Joeseer | # L Yronox sepsssononoesst no OC
- + L Yrorox pasornnowsdt no OCT ]
Soesee1 2 + L Yronox sepaeroronowed ne OC
w TJ Astm
Ireseeeer ] T v L Pascromesd yronos
L L Heoasnononowesh yrosex
fJoma

i L Pasoronoess yronoxno NF A <

E L £ L}

T M= §  Buecn

- Noomnmoss-we W Oner @ Coows

Pucynok 2.28 — Ctpanunia DJIEMEHTDI Y3JIA nporpammer Komera
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Hanee nepexonum Ha crpanunly KOHCTPYUPOBAHUE, Ha-

[poekTpoBaHWE

KHUMAEM KHOIIKY , Gopmupyem otuer (7T ),

1 KOMETA - Y36l depm = | E] |

Qaiin  Pesxwmbr  Hactpoiikn Cepenc  Cnpaeka

| Bua ysna | MaTtepuanke I Younma I InemenThl ysna | KoHcTpykwR | '-IepTex|

3HE4EHME (Mm)

|7 T o

e

O 0o o
)

e
b3
e
- ngﬁ
is
w]
a N
=|
i
=
I =

Weki (anr) Ky K, Ks Kg Ks Kig
Karer |0 0 0 0 0 0

Mo §  Boumcnute

MpoekpoEaHre W Omier Cnpaeka
- == @ cw

Pucynok 2.29 — Crpanniia KOHCTPYNUPOBAHUE HpOFpEl-MMBI Kowme-
Ta

Ha crtpanunie YEPTEX Oyner cdopmupoBaH dYepTex y3ia
(dbepMbl, KOTOPBIN BO3MOXKHO COXpaHUTh Kak ¢aiin .dwg.

BeimonHsieM npoekTUpoOBaHUE TpeX y3JIOB (pepmbl. 3amgaud s
CaMOCTOSTEIPHOTO BBIIIOJHEHUS ¢M. Ta0i. B.1.
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JIABOPATOPHASA PABOTA Ne 3. PACYHET KAPKACA MHO-
I'O9TAXKHOI'O 3JAHUA C UCHOJIb3OBAHUEM BbIYUC-
JIMTEJBHOI'O KOMIIVIEKCA SCAD

[{enb pa®OTHI:

1. Hayuntbcs coOupaTh CHETOBbIE Harpy3KU Ha JIEMEHTHI 3JjaHUS
C ucroab30BanuemM BecT;

2. Hayuuthbcs coOupaTh BETPOBBIEC HArpy3Ky Ha SJIEMEHTHI 37aHUs
¢ ucroab3oBanueMm BecrT;

3. HayuuTbcsi coOMpaTh BpEMEHHBIC HArpy3Kd Ha 3JIEMEHTHI 37a-
HHS C UCIOJb30BaHUEM BecrT;

4. Hayuutbcst CTpOUTh TPEXMEPHYIO MOJIETb 3J1aHUS;

5. Hayuutbcs popMHupoBaTh KOMOMHAIIMN 3arPy>KEHUH;

6. Hayuutbcs moa0upaTh ce4eHHUsl AJIEMEHTOB 3/IaHUs U3 METaJLIO0-
poKara.

3aanue:

Onpenenuth Harpy3Kd Ha 3JIEMEHTHI 37aHUs C MOMOUIBIO TIPO-
rpamMMmsbl Becr.

[TocTpouTh TpEXMEPHYIO MOJEIb 3[JaHUS C METAIUTMYECKUM KapKa-
COM C HCIOJIb30BaHMEM BbIYMCIUTEIbHOr0 Komiuiekca SCAD, 3amath
Harpy3ku, c(opMHUpOBaTh TpYMNIbl 3arpykeHuil. OnpeneiauTs Hampsi-
AKEHHO-1e(POPMUPOBAHHOE COCTOSIHUE 3JIEMEHTOB 37aHHS, BBINOJIHUTH
noa00p CeUeHUH.

Harpy3koi 0T cOOCTBEHHOTO Beca OTPaKJIAIOIINX KOHCTPYKIIUH U
NEPEKPHITUSL B paMKaxX BBIMOJHEHHs J1a0OpaTOpHOUM pabOThl MpPEeHEO-
peyb.

CocraB paOOTHI:

-OIPEJICIUTh BPEMEHHBIE HArpy3KHW Ha 3JIEMEHTHI 37aHusi, chop-
MHUPOBATh OTYET;

-OIPEICIUTh BETPOBBIC HArPY3KH Ha 3JIEMEHTHI 31aHus, CPOopMHu-
pOBATh OTYET;

-OIPEICIUTh CHETOBbIE HArpy3Ku Ha MOKPBITHE 3AaHUs1, CPOpMHU-
pOBATh OTYET;

-CO3/1aTh HOBBIN ITPOEKT;

-CO37]aTh TE€OMETPUIO MPOCTPAHCTBEHHOM pamMbl MHOTO3Ta’KHOTO
3IaHUS;
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-337]aTh HEOOXOAUMBIE XAPAKTEPUCTUKU MaTepHalia 3JIEMEHTOB
paMbl U UX MONEPEUYHOE CCUeHUE (HAa3HAYUTD JKECTKOCTh);

- 3371aTh OMOPHI PAMBI;

-33J]aTh Harpy3KH Ha pa3IMYHbIC AJIEMEHTHI PAMBIL;

-[IPOU3BECTH JIMHENHBINA PaCUET paMbl;

-POAHAIIM3UPOBATh  TOJIYYEHHBIE PpE3YyJbTaThl  HAMNPSHKEHHO-
1e(hOpMUPOBAHHOIO COCTOSTHUS PaMBbl;

-oJI00paTh CEYEHHWE U3 METAUIONpPOKATa JJig BEX 3JIEMEHTOB pa-
MbI, C()OPMHUPOBATH OTYET.

VYka3zaHus K BHIIOJTHEHUIO paOOThI:
3axoauMm B MeHto [TYCK, B nmporpammax Beidupaem SCAD Office,
npunoxkenue Becrt. s onpeneneHnss BpEMEHHBIX HArpy30K Ha Iepe-
KpbITHE 37aHus B OTKphIBIIeMCs: okHE BbiOMpaem BPEMEHHBIE HA-
I'PY3KU

Sode  Pespmus  Haripen  Cepess  Crpoe

BeCT
BB S

o) -

NG 0 TROBGAE U TROCK ]

B O] 2 610785 C Lossmmames N

% Hacromns =N v

Pucynok 3.2 — JInanoroBoe okHO ocHOBHOTO MeHI0 BECT

BriOupaeM Tum 31aHuMs MO Ha3Ha4YeHUWIO, ycTaHaBiuBaem J[JIS
PACYETA KOHCTPVYKIIU, BOCIIPUHUMAIOIINX HATPY3KY
OT OAHOTI O ITEPEKPBLITH . [lanee HazHayaeM rpy30BYIO ILIONIA]Ib B
3aBMCHMOCTH OT IIlara BCIOMOTaTEelIbHBIX Oajnok. Beruucisem Hopma-
TUBHBIC U paCUETHBIC HATPY3KH, GOPMUPYEM OTUET.
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Puzens Vi

BraooMozomansssia
O ATRcis

Puzemi
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e ; / /
Bmomo2amadsrsg / -—
Ber s = /

W OA0HHES
i v )
AUHT AR058001] —R/
v nfkos-Bo nposemobd el Faung nposemob)
|

Pucynok 2.1 — PacueTHas cxema k jabopatopHoit pabote No2 (BcriomorarenbHble Oaliku 2-TO U 3-TO dTaxeH yCJIOB-
HO HE MOKa3aHbl)
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Pucynok 3.3 — JluanoroBoe okno BECT miist onpeneneHus BpeMeHHBIX
Harpy30K

JInst BBIYMCIIEHUS BETPOBOWM HArpy3KH BO3BpAILIAEMCS B OCHOBHOE
MeHto npuinoxeHust Becrt, Beioupaem BETEP. B oTkpbiBiieMcs OkHe
HAa3HA4yaeM BETPOBOW PallOH, THUII MECTHOCTH, ycTaHaBinuBacM BEPTH-
KAJIBHBIE M OTKJIOHAIOIMWECA OT BEPTUKAJIBHBIX HE
BOJIEE UEM HA 15° IIOBEPXHOCTH. Jlanee 3axonM Ha CIIEIyIO-
mryto ctpanuny okHa BBIUMCIIEHME BETPOBBIX HAI'PY3OK, yc-
TaHABJIMBAEM BBICOTY 3JAHUS, BBIUMCIISIEM 3HAYEHUE BETPOBBIX HArpy-
30K JIJISl pa3iIM4HbIX MOBEPXHOCTEW 3/1aHMs (HaBETPEHHOM, MOABETPEH-
Hoﬁ_?, bopMUpPYsT OTUET KaXKIbIN pa3s.

ey —

| s ommmms Deeecres 2o Toome cartyace

e

Mimapocs o gt remapeeccn -
v

P ———
P

B ey mOH [ SRS R TR Je—

Pucynok 3.4 — JluanoroBoe okHo BECT mys omnpeneneHusi BETPOBBIX
Harpy30K
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JIJisi BBIYMCIIEHUST CHETOBOM
mento BECT, Beioupaem CHET'.

B BeCl Comr ..
Bads  Pesomss  Maopoien  Cepesn  Crpewss

Harpy3Kyd BO3BpAIllA€MCSl B TJIaBHOE

(45—

FOTBeE S8e%e  [meromum sy
T e

= -
l—_—dr

3

Comgun e refeans monh G360 o BLERCTmwIA M R, (Wru, S v PR

" Ve h oo Ow

- e & Crymes

Pucynok 3.5 — Jlmanoropoe okHo BECT mis ompeneneHusi CHErOBBIX

Harpy30K

BBoauMm reomerprueckue pasmepbl pambl, 3a1a€M CHETOBOM pau-
OH, CKOPOCTh BETPA, CPEAHIOI0 TEMIIEPATYypy SHBaps. Beruucisiem cHe-
roBbI€ Harpy3ku, GOpMUPYEM OTUET.

OnpenenvB Bce HArpy3KH Ha 3JIEMEHTHI 31aHus, 3amyckaeM SCAD,
CO371a€M HOBBIN MPOEKT, BhiOUpaeM S-biii Tun cxembl CUCTEMA Ob-
IIEI'O BUJA. /lanee HacTpauBaeM €IMHUIILI U3MEPEHUS B COOTBETCT-
BUHU C 3aJ]laHUEM U 3HAYCHUSIMU, MTOJTYYEHHBIMU MPU cOOpE HArpy30K.

Pucynok 3.6 — JluasoroBoe OKHO
SCAD nna co3gaHusi HOBOrO Mpo-

CKTa

Pucynok 3.7 — JluamoroBoe OKHO
SCAD nns HACTPOMKHU €IUHHUI] U3-

MEpEHHUS
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CoxpaHsem NpoeKT 1oJ; Ha3BaHueM «JlabopatopHast pabota Nody

B CBOIO MAIKy. B OTKpBIBIIEMCS OKHE ILIEIKAEM JIEBOM KHOIKOW MBIIIbI
’ [

110 3HAYKy , 3axoquM Ha ctpanuily CXEMA, «HakuMaeM» Ha —=
(reHepauusi MPOTOTHUNA paMbl), BEIOMpPAeM MEPBbIA TUIT pambl, BBOJIUM
UCXOJHBIE TaHHBIE.

He 3akpsiBas okHo 3AJIAHUS ITAPAMETPOB PAT'YJIIPHOM
PAMBDI Ha3zHauaem KECTKOCTH PUTEISIM U KOJIOHHAM B COOTBETCTBHM C
3a/1aHUEM.

T sanee Aapame 1pot pe (g Epren pesins “
01 - . 1 el
Dowens LR e orw L = ] °
B e d pow—e e eew | e,
]
[-- ) e s —re
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Pucynox 3.8 — J[lmanoroBoe oxHO Pucynok 3.9 — /[uamoroBoe okHO
SCAD nnsa nHazHauenust napamerpoB SCAD st Ha3HA4YE€HUsT TUIIOB
paMbl KECTKOCTH JIEMEHTAM PaMbl

Haxxumaem kHONKY W(KOHI/I})OB&HHG cxembl). BrinomnHsiem Ko-
NUPOBaHKE MO OCH Y, BBOJUM IlIar U KOJIUYECTBO B COOTBETCTBUU C 3a-
JAaHUEM, COXPaHIEM PE3yJIbTaT KOMMUPOBAHMUS.

3axoguMm Ha ctpanuny Y3JIbl 1 DJIEMEHTHI, «Haxumaem» Ha

o

KHOITIKY (BBOJI TOTOJHUTENIBHBIX Y3JI0B MEXKY Y3JIaMH), YCTaHABIIH-
BacM HA N PABHbBIX YUACTKOB, BBOIUM KOJIMYECTBO YYACTKOB B
COOTBETCTBHMH C IIIarOM BCIIOMOTATEIbHBIX Oanok. Jlamee Hakmmaem
OK u BbIACSIEM TIOMAPHO BCE Y3JIbI, SABJISIONIUECS ONOPHBIMHU JIJISl pUTe-
JIEH.
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Pucynok 3.10 — JluanoroBoe okHo Pucynok 3.11 — JluajoroBoe OKHO
SCAD pyist konupoBaHUs paMbl SCAD pni1g BBOIA NOMNOJHUTEIIL-
HBIX Y3JIOB MEXKY y3JaMU

I~
HaxxumaeM KHOTKY (mobaByiieHUE CTEPIKHEM), BBOJIUM BCIIO-
MorarejibHble 0aJIKHU B PACUETHYIO CXEMY.
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Pucynok 3.12 — Mogenb npoCTpaHCTBEHHOM paMbl

3axonum Ha crpanuly HASBHAUYEHUE, naxnmaeM KHONKY @
(Ha3HAUYCHUE JKECTKOCTH CTEPXKHSM), 3aJacM CEUYEHHWE M MaTepual
BCIIOMOTaTeIbHBIX 0aJlOK B COOTBETCTBUU C 3ajaHueM. [lanee Haxxkuma-
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€M Ha KHOIIKY ‘£5| (ycTaHOBKa CBSA3EH B y3J1aX) U 3aJa€M KECTKUE CBSI-
3M y3J71aM COMPSKEHUS PHUTesied M BCIIOMOTATENIbHBIX OaJIOK, OMOPHBIM

y3J1aM paMbl.
CeAzn EI

HanpaeneHua ceaser

YeraHoeuTE

S Sl el
T IITT B

Biio onepauiu

" NofaEuTe HANPABENEHMA K CULLECTEYRLLLMN

{* [MonHan sareHa

k. | O7reHa | Cnpaeka

Pucynok 3.13 — Jlnanorosoe OKHO SCAD TUIA
YCTAaHOBKH CBSI3€H B y371aX.

7
Haxxumaem KHOIKY Jg (cBs3u) Ha (UIBTPE OTOOpAKEHUS, BO-
KpPYT BCEX Y3JIOB paMbl MOSIBUTCS MPSMOYTOJIbLHUK, 0003HAYAIONIUHN Ke-
CTKYIO CBs3b. 3axoauM Ha ctpanuily 3AI PYXXKEHUS, naxxumaem kHOTI-

Ky ‘ﬁ (cooctBeHHbIM Bec). CoxpaHsieM 3arpyeHue MoJ Ha3BaHUEM
«IOCTOSTHHOE.

[lepexoaum Kk (popMUPOBAHMIO CIEAYIONIETO 3arpyKeHus. 3ajgaeM
BPEMEHHYIO Harpy3ky Ha BCIOMOraTelbHbIE OallKM Kak PaBHOMEPHO-
pacIpelIeICHHYI0, COXPaHSIEM 3arpyKEHUE IOJI Ha3BAHHEM «BPEMEH-
HOE».

[lepexoaum Kk (pOopMUPOBAHMIO CIEAYIONIETO 3arpyKeHus. 3agaeM
CHETOBYIO Harpy3ky Ha MOKpPBITHE, COXPAaHSAEM 3arpy>KE€HHE 0] Ha3Ba-
HUEM «CHETOBOEY.

[lepexoaum k (pOpMUPOBAHMIO CIEAYIOIIETO 3arpyKeHUs. 3agaeM
BETPOBYIO Harpy3Ky Ha KpallHHE KOJIOHHBI paMbl (0OJJHA CTOPOHA — IO~
BETPEHHAs, Apyras - HaBeTpeHHas ). [lepexoa mo BeICOTE 34aHUsI BETPO-
BOW HArpy3ku OT PABHOMEPHO-PACHIPENECICHHON K TpaneuueBUIHON
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OpUBA3aTh K OykaiiieMmy 3taxy. CoxpaHseM 3arpyXeHue Moj Ha3Ba-
HUEM «BeTpoBoe». llepexoaum k (GOpMUPOBAHUIO KOMOMHALIMU 3arpy-
KEHUM.

KomOuHanmu MoryT ObITh BBIUMCIIEHBI KaK B OOIIEM MOTOKE pac-
yera 3a/a4M, TAK ¥ OTHAEIIBHO, IOCJIC 3aBEpPLICHHS pacdera. B mepBom
CJIy4a€ MCXOJIHbIE JaHHBIE TOTOBATCS MOCJE 3aBeplIeHUs (HOpMUPOBa-
HUS PACUETHOM CXEMBbI U BBOJA 3aIrPyKECHUN.

OyHKIUSA MOATOTOBKH MCXOJHBIX JAHHBIX ISl BBIYMCIEHUS KOM-
OuHauuMi 3arpyKeHuil BbI3bIBaeTCs U3 JlepeBa ympaBiaeHUs: MPOEKTOM B
pasgene CIIELIMAJIBHBIE MCXO/JHBIE JAHHBIE. ®ynkuus noc-
Ty[IHA TOJIBKO MOCJE 3aJaHus 3arpyxeHuil. IloaroroBka HaHHBIX BbI-
noJIHsIeTCs B auaiioroBoM okHe KomOunanuum 3arpyxkenuil. ITopsimok
BBOJIA TAHHBIX B ’TOM OKHE CJICAYIOIIUN:

B cronbue Koadduimentsl BBecTH 3HaUeHUST KOA(PPumeH-
TOB, C KOTOPBIMH 3arpyKEHUS BXOJAT B TEKYIIYI0O KOMOMHALIMIO;

HaXaTh Ha KHOIKY 3aluCh KOMOMHAIMH, T1OCTIE Yero GopmMy-
Ja TeKyliei KOMOUHAIIMU BBIBOAUTCS B MH(POPMAIIMOHHOE OKHO;

HaxxaTh Ha KHomKy Homep komOuHanuu [>>] U yCTaHOBUTH
HOMEp CJeayrolleld KOMOMHALNY; MIPU 3TOM 3Ha4eHHsS KO3(P(ULIUEHTOB
NOJIy4aT HyJIEBbI€ 3HAUEHUS U Mporpamma OyJieT roToBa K BBOJly HOBBIX
JAHHBIX.

KombHHaumK 3anpy#e HWH

SarpyxeHHas K orauHaL M K.om
NOCTOAHHOE 1
BpEtEHHOS 1 3anuce KOMEHHALMM
CHEMOEDE 0.95
BETPOEDE 035

HE

LR N

HaaneHue KorMGHHaLHH

HoBaaA koMEMHALKA

L

KOMEHHALMM Sar pYHEeHWH

1 (L111 L2711 +[L 3]0, 95+[L 410,95

YganeHue oaHHEx Ok | OtraeHa | Crpaexa |

Pucynok 3.14 — JluanmoroBoe okHo SCAD nns gopmupoBanus
KOMOUHAIINY 3arpy>KeHUM
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Tekymas kKoMOMHAIMS MOXKET OBITh y/lajieHa Ha)KaTHEM Ha KHOIIKY
YIAJIEHUE KOMBHMUHAIINUA, a nocne Haxxatug Ha kHONIKy Y JIAJIE-
HUE JAHHbBIX O0ynyT ynaneHsl Bce 3a1aHHbIE KOMOMHALINH.

[Ipy M3MEHEHUN KOIMYECTBA 3arpyKEHUM MPEexKAe 3aJaHHbIE KOM-
OWHAIMY aHHYJIHPYIOTCS U JOJKHBI OBITH 3a7aHbl HOBBIC.

dopmMupyeM CICAYIONINE COUCTaHUS HArpy30K:

1-e coueranue: Ppoer 7Py +0,95P ;. +0,95P ;.

1€ Pocr.- HArpy3Ka OT COOCTBEHHOIO BECa 3JIEMEHTOB 3/1aHUS;

Py,.- BpeMeHHas Harpy3Ka Ha NEPEKPHITUE 3AHNUS;

P.,.- cHEerosoe 3arpyxeHue;

Pyer.- BETPOBOE 3arpyxeHue.

2-e codeTanue: Proer +0,95P;,. 4P, +0,95P .,

3-e coueTanue: Procr +Ppp. Py 70,95P ;..

Brixoaum B 3KkpaH yIpaBieHUs MIPOEKTOM, HaKaB KHOIKY Fg}f‘ Ha
crpanune YIIPABJIEHUE. U3 «/lepeBa mpoekTa» 3axonum B «Pacuer-
HBIC COYETAHUS YCWJIMH ». 37€Ch BO3MOXXHO YTOUHEHHE THUIA 3arpyxKe-
Hus. Bpidepaem myist moctosinHOro 3arpykeHusi — «[[OCTOSHHOEY,
st ocranbHblx — BPEMEHHOE JIJIMTEJIBHO JEVCTBYIOLIEE.

PacueTHbIE COUBTAHMA YCHIHH g]

JarpyseH9n

Ofeg, 3Hako-
KpaTko Nepere
Epetd | HHEIE

B zammo- ConyrcTey-
HCE N4 3mw e LW HE

Horep H aurieHoB aHWe Tun

7 |I'ICICTCIF|HHDE‘.' ||_|IZICTIZIF|HHCIE j |D |D |D |EI |EI |D
H |2 |B|:lEMEHHCIE.' |BDBMBHHDE,EI,J‘IMTj |D |D |D |EI |EI |D
|3 ||:Herosoe |EDBMBHHDE ,u,nwj |D |D |D |EI |EI |EI
|4 |BE.‘T|3CIBDE |E|ZIEME-'HHIZIE .cl.nwrj |U |U |D |':| |':| |El

|l | 2} A S RSSO N {1

Koag, Hona Koo peprupmerTel FCY K.onuy. oaHoBpemeHHo UaaneHue
Homep | Hages- | omurens- YYMTEIESEMBL SETPYHKEHMEA PCY

vreron ||| cama 1 rnaeH. 2 EJ'IEIBH. ogoﬁoe

K.paHoERE T OprOZHER

I B
OTrenHa
Cnpaeka

Pucynok 3.15 — JluamoroBoe okHo SCAD mist popmupoBaHus pacyet-
HBIX COYETAHUN YCUIUU

1 [1.1 1 1 n [
|2 [1.2 |1 [1 095 jos

|3 1.2 |1 [1 095 o
|4 1.2 |1 [1 095 |08

3y | 3agaHue ChMcKa S NetEHT 0B

Ipynne

| | | | | | YHudMEALMA

BeInonHsieM JIMHEHHbIN pacyeT. B skpaHe ynpaBieHUs MPOCKTOM
BeiOupaem PE3VJIBTATHI, [PAONYECKNU AHAJIN3. Jlna BeIBOAA
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Ha OKpaH JMIOP YCHJIMH B DJICMCHTaX 3JaHUs 3aXOAUM HA CTPaHUIlY
OITHOPHI YCUJIMU, BeiOupaem BHyTpeHHee ycuiue (puc. 3.16), BbiOU-

paeM Homep (Ha3Banue) 3apyxkeHust (puc. 3.17) m HaxxuMaeMm F'“Iﬁ‘
(oMIOpHBI yCUITU).

Structure CAD - [C:\Documents and Setti

MpoekT ®adn  Onukd Onepaukrd  CepeMc  Crpacsk
=N ‘ MY -] [c

=1 7
ol Yo | | Je :

YnpaeneHue  [ME.
) A
[
4
[

Pucynok 3.16 — Ilanens SCAD nsis BeIOOpa O0TOOpakaeMbIX BHYTPEH-
HUX YCUIIUMN

Structure CAD - [C:\Documents and Settings\Muxann\Paboumnn ctonVip4_1.5PR]

MpoekT ©arn  Onukd  Onepaukk  CepeMc  (CNpaEka

ol | T | 98 m“w v | |C1 - L1142 +[L2p0.95+(L40. + | |1.000
9.7
L1 - "mocToaqHoe"
¥npaeneHue J\ LZ - "epemenHos" bl YCH
L3 - "cHerogoe"

- "eeTpoEOE"
- VLT L2 +]L 30 95+ L 4]0, 95"
-"IL1FT L2095+ L 31 +[L 4]70. 95"
C3-"L1 ]:JI+[L2]°‘I:I.95+[L3]*D.9§+[L4]"1 ! . —

Pucynok 3.17 — Komanngnas ctpoka SCAD nmst BeiOOpa 3arpy:keHus
OTOOpaKEHUS SIIOPHI
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[ Structae CAD - [C:Dacoments and Settings Wenss i\ Palsuni cromfpd 1 SPR|
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Pucynok 3.18— Ontopa My B 35ieMeHTax MpOCTPAHCTBEHHOU PaMbl

3axoqum Ha ctpanully «I[IOCTIIPOLECCOPBI», BwiOupaem

«HpOBCpKa CCUCHUU U3 MCTAJUJIOIIPpOKATa» E B OTKpBIBHICfIC)I ITIaHCJIN

Ry
yIpaBJieHUs BbIOUpaeM «YCTaHOBKa MapaMeTPOB) L . B otkpeIBIIEM-
Csl IMAJIOTOBOM OKHE BhIOMpaeM «Mapka cranu» - C235. OcrtanbHoe oc-

TaBJSICM 110 YMOJIYaHHIO. Haxxumaem «OK».

[T - |

0K

0meua|

PacyerHoe conporusnerue Ry |23500 T2 C I
NpasKa

Koo PPuUMEHT Ycnosui patoTe |1

Mpeaenesan rutkocTs |1 50

Pucynok 3.19 — [IuanoroBoe okHo SCAD nisi yCTaHOBKH Tapa-
METpPOB MoA0O0pa ceUeHus
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I[JISI pacucra MOXHO 3aJaBaTb KAdK HCIIOCPCACTBCHHO OTACIbHBLIC

KOHCTPYKTUBHBIE 3JIEMEHTHI (L*El), Tak W TPyMIIbl 3JIEMEHTOB C OJIUHA-

KOBBEIM nipoduteM (L»s]).

2

HHUC»

W rpynnes anemeros  |Banku Notasure nocsytol

Crmcok rpynn | _~_| Samemer Unanmbl

K08 @PULMEMT PACHETHOM AAUNE! | Mapsacranu

B nnockocruXaZ |0 [c235 |
B nnocrocru XoY £1

Cevere | Neyrasp Hopmanssbnt (B no CTO ACUM 20-937  3amernrs ceverse I

PacustHoe conpotHeneHue By l23500 T2

B |
K 0o @ PUUMEHT YCHoBME patoTsl |1 gk
MNpegentHan ruikocTe 150 Crpaska I

Pucynok 3.20 — luanoroBoe okHo SCAD 151 HacTpoWKH IpyIin
KOHCTPYKTHBHBIX 3JIEMEHTOB JUISl IPOBEPKU CEUCHU I

BriOupaem «Ha3zHauenwe rpynn KOHCTPYKTHUBHBIX 3JIEMEHTOBY

BBIOMpAaeM BCIIOMOTaTelibHbIe Oanku, HaxumaeM «IloarBepkie-

o

B OTKPBIBIICMCA JUAJIOTOBOM OKHE BBOIUM:

- «AMS TPYIIIIBI DJIEMEHTOBY - banku;
- KO3 PUIMEHTHI pacueTHOMN JIMHHBL: X7 = 0, Xy = 3.

Haxxumaewm «/[o6aButh HOBYIO», «BBIXOM» IJIs1 3aKPBITUS TUAJIO-

roBoro okHa. Takum 0o0pa3om, 100aBjIsieM OCTajbHbIE TPYIIIBI JIEMEH-

TOB: pUrenu, KojaoHHbl. Haxxumaem «Pacuer»

Teneps cramu noc-

TynHbl (YHKIIMU CIipaBa OT KHOMKHU «Pacuer» , CTaJla JIOCTyITHa
by «Crnucok GakTopoB».
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FpWTIUuECKUE akTop K ﬂ

L DUTHYECE M akTop Enas

MPOYHOCTE MpH BERCTEMM Mardbaowero momerra Myl 0512

MpPOYHOCTE MpH BEACTEMM NonepeyHoi okl 02! n5.12,5.18

MPOYHOCTE NP COBRECT HOM 0 2HCTE MA MPOG,ONEHOE CNB! M MAMWGSI0LW ML MOMEHTOB 683 y4eTa nnacturMl nn.5.24,5.25
YCTORYMBOCTE NPM cxaTkd B naackocrd A 1,057 (1,001 n5.3

YCTONYMBOCTE MPW CHATMW B naockocTd X1,0.21 41,01 n5.3

UCTORYWEOCTE B NNOCKOCTI AERCTEMA MOMEHTa My Np1 BHEWEHTPEHHOM ChiaTkul N5 27

YETOHYMBOCTE MPM CHETHA © WarkSor B asys nnockocTasl o 5.34

YCTORUMBOCTE M3 MAOCKOCTM 4 8HCTE WA Mo meHTa My npu BHeueHTpeRHor cacarudl nn.5.30-5.32

YCTOARYWEOCTE NNOGKDA Soprbl Mardtal nh.15
one0e nEHag CudenrTe B ogoeEneT e 091 on E1R 1R

Pucynok 3.21 — [Tanens SCAD ny1s1 BIOOpa KpUTHUUECKOTO (DAKTO-
pa IIpHu IPOBEPKE CEUCHUN IJICMEHTOB 3/TaHUS

C nmoMouIpi0 Hee MOKHO 33/]1aTh pacyeTHbIe (PaKTOPHI, IO KOTOPHIM
noadupaercs ceuenre. OctaBum no ymondanuto «Kpuruueckuii paktop
Khnax- ECli akTuBUpOBaTh KHONIKY «Bu3yanuzanus pe3yiabTaToB Ha CXe-
ME», TO Mbl YBUJWM, UYTO PACUETHBIE AJIEMEHTHI MPUOOPETU 3EJICHbIN
BET. DTO O3HAYAET, YTO MO BCEeM (DaKTOpaM MPOBEPSEMbIEC FIEMEHTHI
HOJIOLUIH.

Pucynok 3.22 — Busyanuzaiusi pe3yiabTaTOB MPOBEPKU CEUCHHS
BCIIOMOTaTEIbHBIX 0aJIOK HA CXEME 3/TaHUS

PesynbraThl mogdopa ceueHrii MOKHO TPOCMOTPETh NIPU HAXKATUH

«IToxbop ceueHminy i .
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PesynbTarsl NOABOPA CEu=HME -, e

Wma rpurnst K BCTKOCTH 3NEMEHTOE WcxogHoe ceusHue Pesynetar
!
Mpynna Banxa

< | 4

[MpumMeHArs NOQO0PAHHNE CEYEHHWA ANA.

" Hosol sanaw

rN SaMEHB| XeCTKOCTEl 2 NeMenToR
Oryuer | Cnpaska | oK ] I Orvena |
(% 3amenbl KCXOAHbIK CEYEHE! LA IKCNSRTHEE!

Pucynok 3.23 — JluanoroBoe okHo SCAD niis pe3ynabTaToB MOj-
Oopa ceueHuit

B 3TOM OKHE MBI MOXXEM 3aAaTh PsAJl ASUCTBUNA HaJ MOJA0OpPaHHBI-
MU CEUECHUSAMMU:

- IPUMEHHTH ISl HOBOM 3a1a4H;

- IPUMEHHTB ISl 3AMEHBI KECTKOCTEN PJIEMEHTOB;

- IPUMEHHTB ISl 3aMEHBI UCXOIHBIX CEYCHUU ISl IKCIEPTU3HL.

JIns akTMBauMM JaHHBIX (PYHKIMNA BBIOpaB COOTBETCTBYIOIIEE
neiictBre (ycTaHOBKa (puiaskka HampoTUB) HYKHO HaxaTh «OK». Taxxe
B 9TOM OKHE MbI MOKE€M CT€HEpUPOBATH OTUET MOA00pa CEUEHUM, HaXKaB
KHONKY «Otder». OTUeT Bcerga mo yMOJYAHUIO COXPAHSAETCS B MAIKy
«SWORK».

CreHepupyWiTe OTYET W MPOCMOTPUTE €ro pe3yibTaThl. llocne
JBOMHOI'O KJIMKA JIEBOM KHONKOW MbIIIH 110 «I'pyrma bamku» oTkpoercs
UaaoroBoe okHo «Pe3ynbTaThl moadopa A rpymibl baikuy.
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Horep 2 nentenra)
137

138
139
140

141

KectrocTuanemenron
feyraep HopeansHs# (B) no CTO
ACYM 20-93 2561
Heyraep Hopvansssi (6) no CTO
ACYM 20-93 2561
HOeyraep nopeameseet (6] no CTO
ACUM 20-93 2561
Aeyraep nopesarmningd (B) no CTO
ACUM 2093 2561
Oeyraep nopeanorsid (B) no CTO
ACYM 20-93 2561
Hsyraep Hopmanssoe (6) no CTO
ACYM 20-93 2551
Hsyraep Hopvanesssd (6) no CTO
ACYM 20-93 2561
Heyraep nopearesssd (B) no CTO
ACUM 20-93 2561

. Micxoanoe ceversie
Heyraep Hopranesssd (B) no CTO
ACYM 2093 2551

Heyraep Hopvanessei (5) no CTO
ACYM 20-93 2551

Deyraep nopetanesssi (B} no CTO
ACYM 2093 2561

Oeyraep nopvassensd (5] no CTO
ACUM 2093 2561
eyrasp HopmansHs (B no CTO
ACYM 20-93 2561
Hesyraep Hopmanesosi (6] no CTO
ACYM 20-93 2561
Heyraep Hopvanestsd (5) no CTO
ACYM 20-93 2561
Heyraep Hopmaress#d (B no CTO
ACYM 20-93 2561

Pesynetar nogfopa

Heyraep Hopranessed (6] no CTO
ACYM 20-33 3561

Heyraep Hopanessed (5) no CTO
ACUM 2093 3551 T

Heyraep nopmanesssi [B] no CTO
ACUM 2093 3551
Aeyraep nopranesnsi (B] no CTO
ACUM 2093 3561

Heyraep Hopmanssssi (6] no CTO
ACHM 20-93 3581
Heyraep Hopranessed (6] no CTO
ACHM 20-33 3561
Heyraep Hopaness=s4 (B) no CTO
ACYM 20-33 3561
Heyraep Hopranesest (5] no CTO
ACUM 2093 3581

»

Pucynok 3.24 — JluamoroBoe okHo SCAD nmis mpocmoTpa pesynbTaTa
noaoopa ceueHuu

Tabnuia coaepKUT YeThipe Trpadml:

- HOMEpa 3JIEMEHTOB;

- )KECTKOCTH 3JIEMEHTOB;

- ICXOJIHOE CEUCHMUE;

- pe3yabpTaThl moadopa.

Haxxmute «Bbpixon». B okHe «Pe3ynbpTarhl mogoopa ceueHuin» BbI-
oepure «OT™MeHa». st BbIBOAA OTYETa IO MOA00PY CEYEHUN HaKMUTE
«DopMUPOBAHUE OTYETAY.

BosBpaijaeMcs B 3kpaH ynpaBiieHUs TPOEKTOM, BbliOupaem PE-
3VJIbTATBI, JOKYMEHTHUPOBAHHUWE. B oTkpeIBIIEMCS IHAIOrO-
BOM OKHE MEPEHOCUM BCE pa3zielibl B OTUET, PopMUpyEM TOKYMEHT MS
WORD. BxumatenbHO U3y4aeM pe3yibTaThl pacueTa, BbIOUpaeM Mak-
CHMAJIbHBIE PEAKIIUHA U CEYCHUS IS CICAYIOIINUX Y3JIOB:

- 0a3a KOJIOHHBI;

-y3€Jl CThIKA PUTEIIS] ¥ KOJIOHHHBI;

- y3€J1 CONPSIKEHUS BCIIOMOTaTeIbHOW OaJIKU U PUTEIISL.
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JIABOPATOPHASA PABOTA Ned. PACUHET MHOI'O9TAXKHO-
o 3JAHUA C HUCHOJIB3OBAHUMEM IIPEINPOLECCOPA
OOPYM

[{enb pa®OTHI:

1. HayuuTbcs co3maBaTh pacCUETHYIO CXEMY 3/IaHHS B TIpe-
nporueccope Popym;

2. Hayuutbcs Ha3HauaTh OTBEPCTHUS B CTEHAX M ILIUTaX
NEPEKPBITUS C UCTIOJIb30BAHUEM MPOTPAMMbl KOHCYIT;

3. Hayuutbcs 3arpyxarb npoekT B porpammy SCAD;

4.  BwimoaHuTh 3arpyxeHue cxemol B mporpamme SCAD;

5.  Bomonnauts pacyer B nporpamme SCAD,;

6. Hayuurtbcs mogOupath apMUpOBaHHUE JKETE300€TOHHBIX
sanemeHTOB B nporpamme SCAD.

3aanue:

[TocTpouTh TPEXMEPHYIO MOJIENb 3AaHUS C UCIOJIb30BAHUEM IIpe-
nporeccopa PopyM, 3a/1aTh MOCTOSSHHYIO U CHETOBYIO Harpysku, cop-
MUPOBaTh  TPYMNIbl  3arpykeHuil.  OmnpeAenutrb  HampsKEHHO-
nehOpMUPOBAHHOE COCTOSIHUE BJIEMEHTOB 3/1aHMS, BBINOJIHUTH MOAOOP
apMUPOBAHUS KEJIE€300€TOHHBIX FJIEMEHTOB.

CocraB paOOTHI:

- ONPEACIIUTh CHETOBbIC HArPY3KHU HA MOKPBITUE 3/1aHUsl, CPOPMHU-
pOBaTh OTYET;

-CO3/1aTh HOBBIM MPOEKT B mpenpoiieccope Popym;

- CO3/1aTh T€OMETPHUIO IMPOCTPAHCTBEHHOTO MHOTOATAXKHOTO 37a-
HUSI;

- 3arpy3uTh cxemy B nporpammy SCAD,;
- 33]1aTh HAIPY3KH HA Pa3JIMYHbIC SJIEMEHTHI 3JJaHHUS;
- IPOU3BECTHU JUHENHBIA PACUET PAMBL;

- IPOAHAIU3UPOBATH IMIOJIYYEHHBIE PE3YJIbTATHl HAIPSIKEHHO-
nehOpMUPOBAHHOTO COCTOSTHUS;
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- moao0paTh apMUPOBAHUE KEJIE300E€TOHHBIX 3JIEMEHTOB, C(hOp-
MHUPOBATh OTYET.

VYkazaHus K BBIIIOJHEHUIO Pa0OTHI:

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

B otkpeiBiIeMcs 3arpy3ouHoMm okHe @opym BbiOepuTe «Daitiy ->
«HoBbIi ipoekT» MO0 HaxMUTE KHONKY «HOBBIN MMPOEKT» B 3aKJIAJIKE
«YTIpaBJICHUEY.

| ®aiin | Pepaxtuposanne Tpaguueckas cpesa .ﬂ B = g ' é &

~ " | - BACHMHE I
@ OrxpbiTe npoexT... Ctrl+0 [g_'E nglinpgeinla

Wmnopt 4

Pucynok 4.1 — Co3znanue HO- Pucynok 4.2 — Co3naHue HOBOTO MPOEK-
BOI'O0 MPOEKTa B Mpempoliec- Ta B npemnpoiieccope @opym
cope ®opym

B oTkpsiBIIEMCS TUAIOTOBOM OKHE 3ajaiiTe ums npoekta: Jlabo-
patopHas padbora Ne5, Opranuzanusi, OObeKT (3aM0IHATh JaHHbIC STYCH-
KM HE 0053aTEIIBHO).

Bribepute «Enunuiibl usmepeHus». B oTKpbIBIIEMCST TUaIOTOBOM
OKHE YCTaHOBUTE TpH 3HakKa nocie 3amsator. Haxmure «OK». B nuano-
roBoM okHe «HoBwiil mpoekT» Haxmure «OK». 3anaiite umsa daiina
Jlaboparopnas padorta Ne5.

Co3nanme pacueTHoi cxembl. B nepese npoekra BoiOepute «Mo-
nenby (1) u HaKMUTE KHONKY «Y AauThy (2). B mosBuBIIeMcs auaio-
rOBOM OKHE BbIOepuTe «Jlay.

Jaitaute B 3akianky Cxema. Beibepure «Co3aaTh/peakTUPOBATh
KOOPJAMHAIIMOHHYIO CETKY». 3aJaiiTe 1iar U KOJ-BO IIaroB B MOIMeEpey-
HOM HampaBJICHUU (MMEHa OCeH HE MEHSAMTE) B COOTBETCTBUHU C 3aJaHU-
eM. 3ajiaiiTe mar U Koji-BO I1aroB B MPOJOJILHOM HaIlpaBJIEHUHU B COOT-
BETCTBUU C 3a7aHueM. [lo BBICOTE YCTAaHOBWTE IlIar, PaBHBIA BBICOTE
ATa)xa, KOJIWYECTBO IaroB 1, mocTaBbTe TajlouKy HampoTuB «I'eHepa-
1M y3710B Ha ceTke». Haxmure «OK».
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Pucynoxk 4.5 -

JlnanoroBoe OKHO [lmamorosoe OKHO Jlmamorosoe OKHO
®opym g 3amanus Popym i 3amanus DopyMm Ui 3a1aHUS
mara B TIONEPEYHOM IlIara B TMPOJOJBHOM IIIara Mo BhICOTE
HanpaBJICHUU HanpaBJICHUU

B nosBuBmeMcss nuanioroBoM okHe «l'eHepanus y3JIOB Ha KO-
OPJMHAIIMOHHBIX OCSIX» TIOCTABbTE TAJIOUYKH HAMNpOTUB «Bech MHTEp-
BaJI» M0 BCEM HampasiieHUsIM, HaxkmuTe «OK.

[eHe paLUHA Y310E Ha HODpAWHALHOHBIX DCAX El

B ApodoneHOR HanpasnexAd4

v Beck wHTEpEan

Or ,ﬂnl—_I

B nonepeqHOR HanpagneHidid

v Beck uHTEpEAN

- I B

T Mo sepTHEaNM

v Beck uHTEpEAaN

o S L S

k. OTtieHa | Cnpagka |

Pucynok 4.6 — nuanoroBoe okHo dopym 1715 reHepaluy y3ja0B Ha KO-
OPAVHALIMOHHBIX OCSX
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Cxema -> Cozmatp 010k ——-> 3amante ums 0soka: biaokNel ->
«OK».

lNapame Tphi 6aoKa E|
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ak. OTrieHa | Cnpaeka

Pucynok 4.8 — /luanoroBoe okHo DopyM Jj1s co3anus OJ10Ka
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Ha nepese Omoka 1 B 3aknanke «CxeMa» cTainu JOCTYIHbI KHOIIKU
«Kononns», «Ctenbl», «bankn», «llepekpbiTusi», a Takxke «/lepeBo
IIPOCKTa.

Ha3nauenue kos1oHH. Cxema -> «Kononna» —— -> limMs KonoH-
Hbel: KononnalNel -> Jlanee npenocrapisieTcst BBIOOp criocoda BBoAA KO-
JIOH:

1. BpicoTa KOJOHHBI - MPU 3TOM CHOCOOE BBOJAUTCA BBICOTA
KOJIOHHBI, WU TIPU BBOJIE 3aJIa€TCSl TOJBKO HIDKHSISA TOUYKA KOJIOHHHBI.
BepxHsig Touka CTpOUTCS aBTOMATHYECKHU.

2. BpicoTa KOJIOHHBI ONPEIETSAETCS MPU BBOAE — MIPA ITOM  CIO-
co0e 3a7aeTcsi HUXKHSAS U BEPXHAS TOUKA KOJOHHBI.

IToctaBbTe ragouky HampoTUB «BhICOTA KOJOHHBI» U BBEIUTE BhI-
COTY B COOTBETCTBUM C BBICOTOM 3Taxka -> [locTaBpTe ranouky «3aroJ-
HUTHh Tabauiy ceuenuit» -> Bun cedenus: [lapamerpuueckoe. Ile-
periauTe Ha BKIanaKy «llapamerpuyeckue ceueHus» -> beToH mo 3ana-
Huto -> Ceuenue: kBaapatHoe b u h no 3aganuio ->Haxmute «OK».

—— 1y @ ATICOO

ferww ot e MO L

+ [ o coae

ot wmiss

T Zcots esrren 3 - Y
Dne oty namsens FTTIRNAE TS YV EBLAE
\
-ie
‘
.

Pucynok 4.9 — JlmanoroBoe okHo Pucynok 4.10 — J[uanoroBoe oKHO
dopym 11711 HA3HAYCHUS )KECTKOCTH DopyM 1Jisi Ha3HAYEHUST >KECTKO-
KOJIOHHaM CTH KOJIOHHaM

B «®unbtphl oToOpaxeHus» (BepTUKAIbHAS MTaHEb YIIPABICHUS C
JIEBOM CTOPOHBI 9KkpaHa) Beioepute «HomMepa y3moBy». Beinenure y3mbl, B
KOTOpbI€ HEOOXOAMMO YCTAaHOBUTH KOJOHHBI (OHM OTOOpassiTCsi Kpac-
HbIM 11BeTOM). Haxxmute kHonky «lloaTBEepKaeHHEN.

Cxema mmpuoOpeTaeT CAeayIONTi BU/I;
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Pucynok 4.11 — Cxema ¢ KoJIoHHaMu B niemnporieccope @opym

Ha3nauenmne cren. Cxema -> «CreHa» . B orpeiBIIeMcs
IMAJIOTOBOM OKHE BBeauTe: HanmmeHoBaHue: (CrtenalNel; HasHaueHwue
CTEHBI: HecymIas (ecnu Bbl mocTaBuTe «Ireperopoaka, B MOCIEAYIOIIEM
nporpamma Oyzaet ee urnopuponaTth U B SCAD naHHas KOHCTPYKIUS HE
OyzeT nepeaaHa); TOJIMIMHA U MaTepuall no 3ajanuto. [loctaBbTe ranoy-
Ky HanpotuB «BBoj mo 2-M y371aM M BBICOTE CTEHBD», BBICOTY CTEHBI
OPUHATH PaBHOU BhICOTE 3Taxa. Haxxmure «OK».

Hasmcnmie [Crenabir)

Hasnamem crmad | Hocmum

Tomuen 02

B '." W)

Moy wowoers [100ee006 T2

LTS S

o 02
Mhyaccons

Bacm w2 20amnt 00w XAOD CTIMAS

10 o 1 4 amma i me 0F 8 Y

Mo awr e w oo

Pucynok 4.12 — uanoroBoe okHo PopyM Jisi HA3HAUYCHUS TIapa-
METPOB CTEHBI
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BI)II[CJ'II/ITC Y3Jibl, B KOTOPbIX H€O6XOHI/IMO pPa3MCCTUTL CTCHBI.
.HY‘-IIHC BCCTH TIOCTPOCHHUC BHAYAJIC C JAJIbHUX IMPOAOJBbHBIX CTCH U
BHH3 I10 KOHCTPYKIHUH, ITIOTOM CJICBA Ha IIPAaBO ITOIICPCYHBIX. B stom

CJly4ae CTeHbI HE OyAyT NEpEeKphIBaTh APYT APYyTa.

Ha3nauenue puresein. Cxema -> «banka» ud . B orpeiBIIEMCH
TAAJIOTOBOM OKHE BBeaute: mms: bankaNel, moctaBpTe ranouky «3a-
MOJIHUTbH TaOJIMIly CEUCHUI», BUJT ceUeHUs napamerpuueckoe. [lepeitau-
Te Ha BKJIaJKy «Ilapamerpuueckue cedeHus»: OETOH U CEYEHUE IO 3a-
naanto. Haxxmute «OK».

Pt ]

M s » -

—— [ | [0 AT IEDO

T T —

Y mrmoen Wi cremed

Pucynok 4.13 — [{uanoroBoe okHO Pucynok 4.14 — J[nanoroBoe OKHO
®opym 17151 Ha3HauYeHUs KecTKocTH Dopym 111 Ha3HAUYEHUS HKECTKO-
pUreNsM CTH pUTeIIsIM

Brienute y3i1b1, B KOTOPBIX HEOOXOIUMO PAa3MECTUTD PUTEIIH.

=
Ha3nauenue mumt nepekpoiTusi. Cxema -> «llepekpsbitre» =
-> Wwms: [lnura [lepekppiTys; TONLMHA U MaTtepuall MO 3aJaHUI0; THII
nomenieHus: cinyxxkeonnle; OK ->Bpiienure KOHTYpBI IUIUT MEPEKPbHI-
THIO, KQKJIBIA Pa3 3aMbIKast KOHTYP.
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Pucynok 4.15 — JluanoroBoe okHO @opyMm 1Ji1 HA3HAYEHUS
napaMeTpoB IUIUT NEPEKPBITHS

Ha3HayeHue OoTBEepPCTHIl B CTEHAX U IVIMTAX NEPEKPbITUI NPU
nomoumu nporpammsel Koncy.r.

Oxonnvie npoemot. Bolinute B nepeBo biokaNel, BeiOepuTe cTeHy,
B KOTOPOH €CTh OKOHHBIN MpoeM (MCIOJIb3YHTE JIepeBo MpoekTa)-> Ha-
KMUTE KHONKY «VI3MEHUTBY» (3arpy3uTbcsl MporpaMma carejuiuTa -
Koncymn).
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Pucynok 4.16 — IIporpamma KoHcyn asisi Ha3HaueHUs: OTBEPCTUH B dJie-
MEHTax

Janaute «Hactpoiikm» -> «lllar cetkm» -> X=0.1m, Y=0.1m ->

Haxxmure «OK».
= War cemim E g|

% 0.1 . v K
v 01 kel OredeHs
X 5
Yraon O rpaa

Pucynok 4.17 — JluanoroBoe OKHO Il HACTPOWKH IIara CETKU B
nporpamme Koncyn

Ha Bepxuelt nanenu ymnpaniienusi Bkiatounte «llokazaTe/cnipararhb
cetky» U «lIpuBsa3ka kK cerke». Haxxmure KHONKy «BHYTpeHHUI KOH-

TYp» =l (wm «PemaktupoBanue» -> «BHyTpeHHU KOHTYp»). Hapu-
cyiite OkHo. Korga Bbl 3aMKHETE KOHTYP MOSIBUTCSI OTBEPCTHE B CTEHE
(Oemoro 1BeTa).

Pucynok 4.18 — TloctpoeHne OKOHHBIX OTBEPCTHI B MPOTrpaMme
Koncyn

Haxxmute «CoxpaHuTh» Y KHOIKY «BbIX0om» A, . 3amyc-
tutcst ®opym. B BEIOpaHHO# CTEHE MOSIBUIIMCH OKOHHBIE OTBEPCTHS.
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/leeprvle npoemvl. BpiOepute CTEHy, B KOTOPOMl €CThb ABEPH ->
Haxmurte xHonky «M3menutb» Otobpa3uth cetky -> Hactpoliku ->
Cerka. 3agante mar cetku -> Hacrtpoiiku mar cetku 0.2m. Hapucyiire

nBepb: Bribepure «MHOTOYroabHbIA BHEMIHUI KOHTYP» ° ] -> Bpl-
Oepute B neBOM HuKHeM yriy «llokazate/crpsiTaTh HOMEpa BEPILIHHY
(mosIBUTCSL Hymepalldsi BEpIIMH CTEHbl) -> BplOepuTe H3MEHSIEMYIO
rpadb JIKM HenmocpeACcTBEHHO MO TpaHU (B HAILIEM CIy4yae MEXIY Y3-
Jamu 1-2) -> MIENKHATE JEBOW KHOIKOW MBIIIN MO TOYKE C KOOPIAMHA-
tamu [1,1;0] (koopAuMHATEI MOXHO TPOCMOTPETH B MPABOM HUYKHEM YT-
ay ) -> Jlanee mocieaoBaTeNbHO BBIOMpATE TOYKH C KOOpAMHATAMU
[1,1;2,1], [2,3;2,1], [2,3;0] -> 3akoHYMM H3MEHEHUE KOHTYpa B TOUKE C
HomepoM 2. Haxxmute «CoxpaHUTh» U KHOIKY «BbIXom.

Pucynok 4.19 — IloctpoeHre OKOHHBIX OTBEPCTHI B MpPOrpamMMe
Koncyn

Takum xe 00pa3oM MOKHO 3a/laBaTh OTBEPCTHUS U MEHSTh KOHTYD
B IIEPEKPBITUSX.

KonupoBanmue 3Taxkei. 3aiigute «Cxema» -> «KonupoBanue». B
OTPBIBIIEMCSI UAJIOTOBOM OKHE BBEJIUTE: KOMUPOBATH BHIOPAHHBIN 010K
->Bri0epute 010K, aBTOMAaTHUYECKU BBIJEIATCS KOJIOHHBI, OAaJIKH, CTCHBI,
nepekphIThs. BoiOepute rajiouky «Y 1ajiaTh COBNAIAIOIINE DJIEMEHTHIY.
ITo HanpaBiieHHIO OCh Z, Iar paBEH BBICOTE 3Ta)Ka, KOJI-BO IO 3aJaHHUIO.
Haxxmute «OK». B nuanoroBom okne BeiOepute «JA». Daitn -> «Co-
XPaHUTb MPOEKT».

[lepengure Ha 3aKIIAAKY «YTIPABICHUE» W LICIKHUTE MO KHOIKE
«YmakoBKa JaHHBIX» U BeIOepuTe Paiin -> CoXpaHUTh MPOEKT.
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3arpy3ka mnpoekra B mnporpammy SCAD st BbINOJHEHUA
pacuerta. I[lepen 3arpy3koi Hamel cxembl B SCAD He0OX0auMo npoBe-
puTh ommnoku. Cnoco0 yaaneHus: ommook «Onepanuu ¢ 3JIeMEHTAMM -
> «YmaneHue COBIAAAIONIMX 3JIEMEHTOBY». «Orepanuu ¢ y3jiammy ->
«CBenieHHE COBMAAAIONINX Y3JIOBY». «YIIPABICHUE» -> «YIIAKOBKA JIaH-
HBIX» -> «JlA». «YrpaBieHue» -> «KoHTposb Mogenn» -> «BbiOpath
BCe» > «OK».

«Cxemay» -> «l'eHepanusi pe3yabTUPYIOUIETO MpoeKkTay. B oTpbIB-
IIeMcsl JMaJIOTOBOM OKHE BBenuTe: mar pazOueHus mnoctaBbTe (,8M,
MUHUMAaJIbHas ioniaap pazouenus 0,1 M°, TIOCTaBbTE ranouky «Cry-
IIEHHUE CETKU TMOJ1 KoJIoHHaMm» -> «OK». 3agaiite ums ¢aitna Jladbopa-
TopHas pabora NoS.spr, HaxmuTe «Coxpanutb». Haxxmure KHONIKY «3a-
nyctuTb SCAD» n «OK».

Pe AYAbTaThl e He paluMH

FesuneTHpYW aA CHEMMa COLERHT
AnemeHTos 3766

Hznoe 9389

SEITIZIEI'-IEHHDE EpEMA 19 zec.  CRE.

SanycTure SCAD |

| k. | OTreHa | Cnpaeka | !

Pucynok 4.20 — luanoroBoe okHo DopyMm AJid 3arpy>KeHUs] IPOEKTA B
SCAD

Jlanee BBIMIOTHSEM 3arpy»KEHHUE CXEMbI 3/IaHUsI TIOCTOSTHHOM U CHe-
roBoi Harpy3koi (cMm. jmaboparopubie pabots! 1, 2, 3, 4). Beixoaum B

SKpaH yYIIPABIEHUS MPOEKTOM, HaXKaB KHOIKY |FEIE Ha CTPAHUILE
YIIPABJIEHHUE. U3 «/lepeBa npoekra» 3axoauM B «PacueTHble coue-
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TtaHus ycunui» (CrnenuanbHble UCXOAHBIE JAaHHBIE). 37eCh BO3MOKHO
YTOYHEHHE THUIIA 3arpyXKeHus. BpiOepaem 1151 MOCTOAHHOIO 3arpyxe-
Husa — «IIOCTOSHHOE», nns caeroboro — BPEMEHHOE [JIN-
TEJILHO JJEMCTBVYIOIIEE.

BrionssaeM nuHERHbIA pacdyeT. B dKpaHe ylpaBieHUs POECKTOM
BoiOUpaem PE3VJIBTATHI, TPAOUYECKUN AHAJINS. Ji1st BEIBOJIA
Ha JKpaH JMI0p YCWIMKA B BJEMEHTax 3JaHus 3aXOJMM Ha CTpaHUILy
SITIOPhI YCUJINM, BeIGHpacM BHYTpEHHEE YCHIINE, BHIOUpaeM HOMeEp

(Ha3BaHUE) 3apPYKCHUS U HAXKUMAEM ked | (amrOpBl yCUIUit).

IHox0op apmupoBaHuA KeJ1e300€ TOHHBIX 3JIEMEHTOB. B BbIuncC-
nutenbHOM komiuiekce SCAD Bepcum 11.1 peanuzoBan mogdoop apma-
Typhl B 2JIEMEHTaX JKeJIe300€TOHHBIX KOHCTPYKIIMA B COOTBETCTBHH C
pekomenmarusimu CHull 52-01-2003 u CBoga mpaBun 52-101-2003.
Hacrtpoiika mporpamMmMbl Ha paboTy ¢ HEOOXOAMMBIMH HOPMATHBHBI-
MU JIOKYMEHTAMH BBITOJTHSACTCS B AUajoroBoM okHe «llapamerpsl Ha-
CTPOMKN», KOTOPOE BBI3BIBACTCS M3 pasjena mMeHio Ilapamerpsl aua-
JIOTOBOTO OKHa ApMmupoBaHHE. BBIOOp HOpPM OCYIIECTBIISICTCS aKTH-
BH3aIlMel COOTBETCTBYIOIIETO MapKepa.

B npouecce nmogdopa apmaTypbl BBITOJHSIOTCS CIEIYIOIIUE OC-
HOBHBIE MPOBEpPKH ceueHnd (B ckoOkax yka3zan nmyHkT CIT 52-101-
2003):

- Jledopmanust 6eToHa B HOpMaJIbHOM cedeHuH (1. 6.2.25 );

- Jledopmarniust apMaTypsl B HOpMajabHOM ceueHuu (1. 6.2.25);

Hedopmariyst pacTssHyTOro 0€TOHa B HOPMaJIbHOM Ce€YeHUU (II.
6.2.30);
- IIpoyHOCTH HAKJIOHHOM OeTOHHOM Moiockl 1Mo Qz (1m.6.2.33);
- IIpouyHOCTH HAKJIOHHOM O€TOHHO# moJIoCH 110 Qy (11.6.2.33);
IIpoYyHOCTH HAKJIOHHOTO CEYEHMSI IO IonepeyHor cuie Qz
(m.6.2.34);
IIpOYHOCTHP HAKJIOHHOTO CEYEHMSI IO IorepedyHor cuiie Qy
(m.6.2.34);

- IIpo4HOCTH HAKJIOHHOTO C€YEHHMS TT0 MOMEHTY Mz (11.6.2.35);

- IIpo4HOCTh HAKJIOHHOT'O C€YEHMS 110 MOMEHTY My (11.6.2.35);

- IIpouHocTh Ha Kpy4deHue no 0erony (1m.6.2.37);

- IIpouHocTh Ha KpydeHue 1o apmarype (1.6.2.38);

[IpoyHOCTh TPU COBMECTHOM JEHCTBUM HM3ruba W KpydeHUs

(1.6.2.40):
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[IpOYHOCTH TIPU COBMECTHOM JICMCTBUU TMONEPEUYHOU CHJIBI U
KpyueHnus (11.6.2.40);

- HenmpopoykuTtenbHas MUPUHA PACKPBITUS TpeluH (1.7.2.3);

- IIpomomxuTenbHast IIMPUHA PACKPBITUS TpeluH (11.7.2.3).

B mepByro odepenp HyKHO Ha3HAYWUTh TPYMOIBI 3JIEMEHTOB JUJIA
nonbopa apmupoBanus. s nmonbopa apMHpOBaHHUS HEOOXOAMMO BBI-
JEJISATh TPYNIIBI B COOTBETCTBUU C TUIIOM KOHEYHBIX 3JIEMEHTOB:

- Crepyknu 2D (muiockas 3aja4a);

- Crepxnu 3D (mpocTpaHCTBEHHAs 3aj]1a4ya);

- IInuTel 1 000JI0YKH;

- bayika-cTeHka.

Ileperinure Ha 3akimaaky «['pynme» -> «lloAroToBKa CHHUCKOB
AJIEMEHTOB JJIA MOJ00pa apMaTypbD» -> B UHTEPAKTUBHOM OKHE BbIOE-
pute -> c¢ nomoulpto [IKM BbIOepuTE BCE BEPTHUKAIBHBIE CTEPKHU
(TOMKHBI BBIACIUTHCS KpacHBIM IBETOM) -> HaxkmuTe «lloaTBepikie-
HUE».

B otkpeiBmieMcst auanoroBoM okHe BBeaute «Mmst rpynmby - Ko-
JIOHHBI.

Haxxmute «Jlo6aButh rpynmy». Haxmure «OK». [l CHITHS BbI-
nenenus: Haxmute «COpoc Bcex OTMETOK». AHAJIOTHYHBIM 00pa3oM J10-
0aBbTE BCE FOPU30OHTAJBHBIE CTepKHU B rpynny «bankuw». B untepax-
TUBHOM OKHE BBIOEpUTE -> C MOMOIIBIO MPABOM KHOIKH MBIIIHA BbIOE-
pUTE BCE TOPU3OHTAIBHBIC TIUTHI (IOJIKHBI BBIJACIUTHCS KPACHBIM I[BE-
TOM) -> HaxMuTe «lloaTBepKaeHHEY.

B orkpeiBLIIEMCS qUaioroBoM OKHE BBeautTe «MMs rpynmbsn» BBe-
nute - [Inutel. Haxxmute «Jlob6aButh rpymnmy». Haxmure «OKy.

Jl1st cHsiTHS BBIZIEeIeHUsT HaxMuTe «COpoc BCEX OTMETOK». AHaJO-
TMYHBIM 00pa3oM J100aBbTE BCE BEPTUKAJIbHBIC IIUTHI B rpymnmy «CTe-
HBD.

CoxpaHuTe NpPOEKT.

Bonaure B ynpasieHue nepeBoM npoekra ->KoHcTtpynpoBaHue -
> beroH. B oTpbiBIIEMCSs 1uaioroBoM okHe BbiOepute «MMmopt Bcex
rpynm». Haxmure «OK». Takum 00pa3zom, Mbl UMIIOPTHUPOBAIIA paHEE
CO3JIaHHbIE TPYIIIbI JJI MO00pa apMUPOBAHUA.

Mensars rpynny MoOxHO, MeHssa «Homep rpynme». I[Ipu atom B
OKHE MM TPYMIbI OyAET 0TOOpax)aThCs UCXOIHOE HAMMEHOBAHUE TPYTI-
IbI 3JIEMEHTOB, KOTOPOE Mbl BBOJWJIN IIPY 3aJJaHUU 3TOU TPYIIIIHL.

JIns mepBOM ¥ BTOPOM TPYIII 3aJIaUTe:

- Paccrosnue 5o 11.T. apmatypsl — Al =4, A2 = 4;
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Koadduimentsl pacueTHOM IJIMHHBI = 1;
Cny4aitHble 3KCHEHTPUCUTETHI = 2,0 CcMm;
Monyne apmupoBanus — Crepxens 3D
Haxxmute «CoxpaHuThy.

Tak ke Mbl MOXXEM 3aAaTh NMOAOOp MO TPEIIEHOCTOMKOCTH U 3a-
JaHHOE MUHUMAaJIbHOE apMupoBaHue. B rpynmax 3 u 4 3amath paccrosi-
HUE JI0 LICHTPOB TSHKECTH apMaTypbl Mbl MOYKEM JIBYMsI CLIOCOOAMH

3a/1aBasi PACCTOSIHUE M0 II.T. KKIOH apMaTypbl (IPOJOIBHON H
NEePHEHIUKYISPHOI) IO OTAEIBHOCTH — 33a/1aeM Bce ueTbipe rpadul (Al;
A2; A3; Ad);

3a7aBasi YCPEIHEHHOE PACCTOSHUE IO I.T. MPOAOJIBHON U MEPIECH-
OUKYJISIPHOW apMaTypbl BEpXHEN U HUKHEN I'paHen — 3a4aeM TOJIbKO JIBE
nepBbix rpadsl (Al; A2).

OO01mume ciydyan pacnoyIOKEHUs apMaTyphl [0 MOJIYJISIM apMHUpPOBa-

HUSI.
21 AS3
. res= i
As2 I .l_
3 | 3
< 1
| T |
2, a2, .-‘P—’m
Pucynok 4.21 Crepxens 2D, Pucynok 4.22 - banka-cteHka

crepxkenb 3D

Pucynok 23 — IlnuTta-o6omouka

Teneps Haxkmute KHONKY «Pacuer». BriBenock cooOmienue «Pac-
yeT oKoHYeH» - HawMuTe «OK». OTkpbinack Bknagka «Pe3ynbraTe». B
ATOM BKJIQJIKE BBl MOXKETE 3aJJOKYMEHTUPOBATh PE3YJIbTATHI pacyeTa Kak
OTIIETLHO JJIs1 JTF000H TPYIBI TaK U JJIS BCEX TPYII cpa3y B TAOIUYHOM

dbopme.
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OcraBpTe BCE MO YMOJYAHUIO U HAXKMUTE IIPOCMOTP PE3yJIbTa-
TOB». OTYET BCEr/Ia MO YMOJYAHUIO coxpansercs B manky «SWORK».
Haxxmute «Beixomn». OTKpOUTE U 03HAKOMBTECH C PE3YIbTATAMU paCUE-
Ta.

I'paduueckoe oToOpakeHHE PE3YyIbTATOB pacyeTa. YCTaHOBUM
Kypcop B no3unuio «I'paduueckuii aHanuz» pazaena «Pe3ynbTarb» Jie-
peBa MPOEKTA U HAXKMEM JIEBOU KHOIIKOW MbIIHA. [I0ABUTCA OKHO MJist
BBIBOJIa PA3JIMUHBIX pe3ynbTaToB. BriOepure 3aknaaxky «lloctmpouec-
Cb» -> «AHaNu3 pe3yNbTaTOB APMUPOBAHUSI.

[Tanenp BbIJauM TpaUUECKUX pe3ysbTaToB. B 3aBUCMMOCTH OT
TUIIA AJIEMEHTOB TPYIIbI (CTEPKHEBBIC WM IUIACTUHBI) Oy/IE€T aKTUBHA
GyHKIYS BbIIaYM PE3YJIHbTATOB:

* AIIOPbl APMHUPOBAHUS U LBETOBOE OTOOPaKEHUE 3IIOP apMHUPO-
BAHUS CTEPIKHEM;

* W30JIMHUU, U3OMOJIs, U30M0Js U M30JIMHUH, LIBETOBAs KapTa ap-
MUPOBAHUS CTEPKHEM;

nepexiroueHre (popmbl BbIJIaYM PE3yJIbTATOB apMUPOBAHUS —
TOJBKO IS TUINT;

* 3aJIaHUE 11ara apMaTypbl — TOJIBKO IS IUINT;

* IEPEKJIIOUYEHUE TPYIII JJIEMEHTOB;

* IEPEKJIIOYEHUE BbIIAYU PE3YIbTATOB ApPMUPOBAHUS,

- mepekiiroueHne «Brrancnennas apmarypa» <-> «CHUID».

* BADUAHT ApMUPOBAHUS.

Ornepanuu nevyaTv U COXPAHEHUs PE3yJIbTATOB pacyeTa aHaJIOrHuY-
HBI BBINIOJIHSAEMBIM IIPU NIEYATU U COXPAHEHUN PACUETHOU CXEMBI.
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IMPUJIOXEHUE A
Tabauma A

3agaHus 119 UHAMBUAYAJIBHOTO BBINOJHEHUS Ja0opaTopHOi paboThl Nel

Bapar | | 8| e e e | e | i | [ ||
1 45 |6 72124 |2 18 |1 1 |7 |23 0,9 2,5 0,4 1,9 1,2 1,2 | 1,2 | 400x600
2 721456 |27 |3 21 |2 2 |65]28 11 2,8 0,7 2,2 14 114 |14

3 6 |72 (45|30 |4 24 |3 3 6,033 1,3 3,1 1,0 2,5 16 |16 1,6

4 48 17219033 |5 2,1 |4 4 15538 1,5 3,4 1,3 2,8 1,8 118 (1,8

) 9,048 (72|36 |6 30 |5 5 [501]43 1,7 3,7 1,6 3,1 2,012,020

6 7,2 190 (48 |39 |7 33 |6 6 [45|48 1,9 4,0 1,9 3,4 2,2 122|272 =
7 51 16,7 |12 |24 |7 33 |6 7 14,0 53 2,1 4,3 2,2 3,7 1,2 112 1,2 g
8 12 |51 (6,7 2,7 |6 3,0 |5 8 [35/58 2,3 4,6 2,5 4,0 14 114 |14 &
9 6,7 {12 |51 30 |5 2,1 |4 9 13063 2,5 4,9 2,8 4,3 16 |16 [1,6

10 54169 1(75(33 |4 24 |3 10 [2,5 6,8 2,7 51 3,1 4,6 1,8 118 (1,8

11 6,9 755436 |3 21 |2 11 (2,0 7,3 2,9 5,4 3,4 4,9 2,012,020

12 75154169 (39 |2 18 |1 12 |15 7.8 3,1 5,7 3,7 5,2 2,2 122|272
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HPUJIO’KEHHUE b

Tabmuma b.1
3agaHus 119 UHAUBUAYAJTBHOTO BBIOJIHEHUS Ja00opaTtopHOi paboThl Ne3
Bapuant | L, M H, m P, xH |P,,xH |P;3 xkH g?{léf{ie:}me
1 18 225 250 |90 15,0 o
> 21 225|270 11,0 |180 g
3 24 225 290 130 [21,0 4
4 27 315 |31,0 [150 |24,0 O
5 30 315 (330 [170 [27.0 = 2
6 36 315 |350 [190 [30,0 g 5
7 36 315 |370 |21,0 330 5 8
8 30 [315 |390 |230 360 25
9 27 315 |410 [250 [39,0 =
10 24 225 |420 [270 [420 a =
11 21 225 |430 290 [450 =
12 18 225 450 [31,0 [480 = 2
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komn MecTHOCTB Cpen | Cpen Ceue lar
Bir YecT- HAA | HAA HHUE BeLO
o Komu - BO CKO- | TeM- | ~ Ceue | BcIo VO-
Ne | 1a yecT- i npo- | Jdmu- lar Cue- Tum Ber- |poct | nepa- e HUE | Mora rar-
sa | ora | B° mpo- oje- |Ha co- |10 ve. | POT [P Typa | |pure-|Temb | [Tpume-
Kl eTa TOB 3/1a- [LOHH BOU BOM | BeTpa | sH- JJIe | HBIX qyaHue
P- aTa- ’ HUS paii- CTHO paii- |3u- | Baps JORH 6a- | %
H, . LM CTHU . Oa-
JKen OH OH MOH JIOK
M JIOK,
M
1 |2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
JBYy- f;gy_ JBYy- O6miecT-
1 13 |2 6 2 24 6 I A la 24 |-20 |TaBp 301_% TaBp |3 BEHHOE
20K1 1 18b1 3J1aHUE
Tlsy- Kunon
JBy- TaBp HBYy- IIOM v
2 133|3 8 3 21 4 1 B I 2,7 -16 TaBp 301 TaBp |4 yepaad-
20K2 1 18B2 HBIM DTa-
KOM
HBy- | IBYy- | ABY- O6mmect-
3 |4 |4 10 2 16 8 Il C 1 3 0 TaBp |TaBp |TaBp |2, |BEHHOE
25K1 | 3010 | 20B1 3IaHUE C
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komm MecTHOCTE Cpen | Cpen Ceue lar
YeCT- HASL | HAA HHUE
Bur BCIIO
Komn BO CKO- | TEM- Ceue | BcIIO
O | yeer- |V o Tnu- CHe- Ber- |poct | mepa- Ceue Hme | mora | MO
Ne | Ta Ha P [Iar Tun P p HUE rat-
BO oje- |Ha ro- po- |b Typa pure- | T€Nb [Tpume-
Ba | dTa npo- KO- . | Me- . KO- . JIELH
TOB | 31a- BOU BOM | BeTpa | siH- JIEH | HBIX YyaHHUe
p. |xa | | JeT], wg | TOHHE | e [CTHO | sang | TOHH 60 BIX
H, . LM P CTHU P . P Oa-
KEr OH OH MOH JIOK
M JIOK,
M
1 |2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 KHUTO-
XpaHu-
JIVIIIEM Ha
1-om
TaXe
OO01mecTt-
i BEHHOE
JBy- TaBy HBYy- 34aHUE C
4 364 12 |3 24 |8 vV A Il (36 [-4  |tasp | 2P ltapp |4 | 3anom
30111
25K2 1 25B1 pecropa-
Ha Ha 1-M
TaXe
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komm MecTHOCTE Cpen | Cpen Ceue lar
Bir YecT- HIS | HAA HHe |
Komn BO CKO- | TEM- Ceue | BcIIO
0 | yeer- |V o T C B ocr | mepa- | “% |ame | mora | MO
Ne | Ta " | Ha po- “litar | M Tum |27 (P Pa~ e rat-
BO oje- |Ha ro- po- |b Typa pure- | T€Nb [Tpume-
Ba |JTa po- KO- . | Me- . KO- . JIELH
TOB | 31a- BOU BOI | BeTpa | sH- JIE | HBIX yaHue
p. |xa | |JeTa, wg | TOHHE | e [CTHO | sang | OHH 60 BIX
H, . LM P CTHU P . P Oa-
Kel OH OH MO JIOK
M JIOK,
M
1 12 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
JBY-
JBY- /By~ y
5 422 6 2 40 |10 |V /B |IV |38 |-10 |rasp ;%’;}’l TaBp |3 Xf;‘f"“
25K3 | 3 2552 A
OO01mecTt-
TTsy- BEHHOE
JBy- TaBy BYy- 34aHUE C
6 393 8 3 24 8 VI C V 3,9 +1 TaBp 30]_% TaBp |4 onosmo-
30K1 1 30b1 TEKOM Ha
1-om
dTaxKe
/7 1454 10 2 27 9 VIl A VI 4,1 -12 | Iy- | dBy- | ABy- | 2,5 | Kunoi
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komm MecTHOCTE Cpen | Cpen Ceue lar
Bir YecT- HASL | HAA HHe |
Komn BO CKO- | TEM- Ceue | BcIIO
co Jlnn- Ceue MO-
Ne |ta | €T | a npo- | Jdmu- lar CHe- Tum Ber- |poct | nepa- e | HME |Mora |
R BO oje- |Ha ro- po- |b Typa pure- | T€Nb [Tpume-
Ba | dTa npo- KO- . | Me- . KO- . JIELH
TOB | 31a- BOU BOM | BeTpa | siH- JIE | HBIX yaHue
p. |xa | | JeT], wg | TOHHE | e [CTHO | sang | TOHH 60 BIX
H, . LM P CTHU P . P Oa-
Ker OH OH MOH JIOK
M JIOK,
M
1 |2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
TaBp |TaBp |TaBp IOM C
30K2 | 3010 | 30B2 yepaad-
1 HBEIM DJTa-
YKOM
OO01mecTt-
BEHHOE
JBy- | ABY- Tlsy- 34aHUE C
8 |48]3 12 |3 30 (10 |vil |B |vil |44 |-18 |IPP |T@BD oapp 14 KHITO=
30 30111 XpaHu-
18b1
K3 1 JIMIIIEM Ha
1-om
TaXKe
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komm MecTHOCTE Cpen | Cpen Ceue lar
Bir YecT- HAS | HAA HUE BOIIO
Komn BO CKO- | TEM- Ceue | BcIIO
co Jlnn- Ceue MO-
Ne |ta | €T | a npo- | Jdmu- lar CHe- Tum Ber- |poct | nepa- e | HME |Mora |
R BO oje- |Ha ro- po- |b Typa pure- | T€Nb [Tpume-
Ba | dTa npo- KO- . | Me- . KO- . JIELH
TOB | 31a- BOU BOM | BeTpa | siH- JIEH | HBIX yaHue
p. |xa | JIeTA, g | IOHH i | CTHO | v | sapg | TOHH 60 BIX
H, . LM P CTHU P . P Oa-
Ker OH OH MOH JIOK
M JIOK,
M
1 |2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Oo0mecTt-
TTpy- BEHHOE
JBy- TaBy HBy- 34aHUE C
9 |3 |3 6 2 36 12 I C la 24 |-8 TaBp 301_% TaBp |3 3aJI0M
30K4 1 1862 pecropa-
Ha Ha 1-M
TaXKe
Tsy- Kunon
JBy- TaBy JBy- JIOM C aj-
10 4,2 |3 8 3 18 |6 n o |A 27 |-26 |TaBp 30]]1’1 Tasp |4 MHHHCT-
35K1 1 20b1 paTHB-
HBEIMH
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komm MecTHOCTE Cpen | Cpen Ceue lar
YecT- HASL | HAA HHUE
Bur BCIIO
Komn BO CKO- | TEM- Ceue | BcIIO
O | yeer- |V o Tnu- CHe- Ber- |poct | mepa- Ceue Hme | mora | MO
No | Ta Ha P [Iar Tun P P HHUEC rat-
BO oje- |Ha ro- po- |b Typa pure- | T€Nb [Tpume-
Ba | dTa npo- KO- . | Me- . KO- . JIELH
TOB | 31a- BOU BOM | BeTpa | siH- JIEH | HBIX YyaHHUe
p. |xa | | JeT], wg | TOHHE | e [CTHO | sang | TOHH 60 BIX
H, . LM P CTHU P . P Oa-
KEr OH OH MOH JIOK
M JIOK,
M
1 |2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
IoMelie-
HUSIMA Ha
1-M ntaxe
OO01mecTt-
TTsy- BEHHOE
JBy- TaBy HBYy- 34aHUE C
11 /36 |4 10 2 33 11 11 B 1 3 -30 TaBp 30]_% TaBp |2, onosmo-
35K2 1 25B1 TEKOM Ha
1-om
dTaxKe
1213913 |12 |3 |27 |9 |iv |c  |m |3e |+5 |HBy- | Asy-lley- |, Kok
TaBp |TaBp | TaBp JIOM C
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NPUJIO’KEHUE B

Tabmuna B.1
3agaHue 11 UHAUBUIYAJIbHOTO BBITIOJIHEHUS J1abopaTtopHOi paboThl Ne3
Komm MecTHOCTE Cpen | Cpen Ceue lar
yecT- HASL | HAA HHUE
Bur BCIIO
Komm BO CKO- | TEM- Ceue | BcIIO
0 | yeer- |V o Jnu CHe Ber- |poct |mepa Ceue Hme | mora | MO
Ne | ta Ha P [Iar Tum P p HUE rat-
BO oje- |Ha ro- po- |b Typa pure- | T€Nb [Tpume-
Ba | dTa npo- KO- . | Me- . KO- . JIEbH
TOB | 31a- BOU BOM | BeTpa | siH- JIEH | HBIX YyaHUE
p- |xa | JIeTA, g | IOHH i |CTHO | v |y sang | TOHH 6a BIX
H, . LM P CTHU P . P Oa-
JKen OH OH MOH JIOK
M JIOK,
M
1 |2 |3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
40K1 | 3010 |25B2 yepaad-
1 HBIM DTa-
YKOM
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HPUJIOKEHHUE I

3ananue s gabopatopHoit padbotsl Ne 4. Bapuant Nel

TabOmuma .1

s e v - 4 1000 - - - > -
|
O o ? 7 b ) L L
{ J
.~ oo
® i : {:: ¢ e{ ! :
2540 ML 02 I LA
| ‘ . A
iy 8 3l 2 1
' + .
s , [ { q
@ . F:! 440 ﬂ 400 'm 1
v . .
b -
© f','.}, %00 | W00 L 100 JORGA 1600 L I ) 16 cﬁ 1600 L1000 R .:.ﬂ:'F,'f X FT
T S0 } 800 I\ 6000 L 5000 42 |
i | |

PuUCyHOK — IJIaH TUTIOBOTO 3Ta)ka JUIsl BBIMOJHEHUS JabopaTop-
HO1 pa®oThl Ned4. Bapuanr 1

Bricora staxka — 3 Mm;
KOJIMYCCTBO dTaXKEH — 3;
cHeroBoM paiioH — IV, tun mectHocTu — A.

Tabmuma 1.2. XapakTepuCTUKH CEYEHUU
DJIEMEHTOB 3JaHUSA
P ! N =
Z | 3 5 =
© | 3 =3 S =
O | X = =» =
Ceuenne, |400 [400x400 o[ 220
MM S I_%
Marepuan, | B25 | B25 B30 B20
OeToH
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3ananue Jjs JadopatopHoit padotsl Ne 4. Bapuant No2

Tabmuna I'.2

1 8 8l 3 L I
o X ﬁ-:c I,IL fﬁ
. * B
b -
@ L‘i 00 L M0 FF:! 20 LI00 L 1620 GOl 1607 I E IR '.0:'; ‘;.":3‘ ,:'f
r 1 B0 ! L 5000\ ,
O Q) O © O

Bricora staxka — 4 Mm;
KOJIMYCCTBO dTaXKEH — 3;
CHEroBoi paiioH — V, Tun mectHocty — C.

Tabmuma 1.2. XapakTepuCTUKH CEYEHUU
DJIEMEHTOB 3JaHUSA
b ! N o
2 | 3 5 =
© | 3 =3 S =
O | X = =» =
Ceuenme, | 400 |400x400 | _ 220
MM Sl I_%
Marepuaun, | B25 | B25 B30 B20
OeToH

PucyHOK — MJIaH TUTIOBOTO 3Ta)ka JUIsl BBIMOJHEHUS JabopaTop-
HO1 paboThl Ned. Bapuant 2

Purenu pacnosioxensl o ocsim B u b.
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Tabmauma I'.3
3ananue s JadopatopHoit padotsl Ne 4. Bapuant Ne3

BricoTa 3Taxka — 3,6 Mm;
KOJIMUECTBO dTaxeh — 4;
cHeroBoM paiioH — Il, Tun mectHocTn — B.

P 1 ] J { " Y5A g

Tabnuma 1.2. XapakTepuUCTUKH CEUEHUM
AJIEMEHTOB 3JaHUS

S _ 8o 5l
58358585 ¢F
Ceuenue, |300 200 300
t | MM
Marepuai, | B25 B25 B20
OeTOH

PUCYHOK — TUIaH TUIIOBOTO 3Ta)ka JJIsi BBHIMOJHEHUS J1aOOpaTOpHOU
pabotsl Ned, Bapuant 3
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Tabmuna I'.4

3ananue s JadopatopHoit padotsl Ne 4. Bapuant Neod

200012 3500 <00 _ 1800 . 00 1000 1600 . 100 PRLOS A0l 2000
[ ] |
O . | | 4 ) 1 1 g - M -
8 B ‘
' v
8 g
@13 s z |
M s ' 00 X
P
o =
o "
- l"
O3 : ‘n
| ] | AR
Jl M40 L o0
. -
: ’
.'-,:\

O——dr—r—r e e POy
| ) 1600 L 1 1 160 000 1900 1 B00 WA0L 1600 L w0 L1600 L 1asi0 \aed) ) 1000 ek
|\ Y,/ -

} 6000 6000 ﬁ 6000 500 !

BricoTa 3Taxka — 3,3 Mm;
KOJIMYECTBO dTakKe — 3;
CHEroBOM paiioH — |, Tun MmectHOCTH — A.

Tabmuma 1.2. XapakTepUCTUKUA CEYEHUM
AJIEMEHTOB 3JaHUS

203 ,| E T 3
O | O m |~ 7 oz | B
Ceuenne, |40 | 300 |400(h) |400x |30
MM 0 x300 (400 |0
Marepu- | B2 |B25 | B30 B30 |B2
aj, 0eToH |5 0

PHuCyHOK — MmTaH THIOBOTO dTa)ka JIsl BBITIOJIHEHHS J1abopaTOpHOI

pabotsl No5. Bapuant 4.

Purenu pacnosioxeHsl 1o ocsm 3, 4.

84




TabOmuma I'.5

3ananue J1s JadboparopHoit pabothl Ne 4, Bapuant Ne5

2000 1200 600 . 200 1600 4200, 2000
\ ! ‘

O , ] 1 1 - . 1
ﬂ L ol
"
|
» ]
|
N 1
8 ‘ \
O3 z 5
400 e '
|
! ~
\
|
' -
| § i
O—1% =
l.»“'-‘ ‘
= ™y T
S 2|
. |
|
v l ot 4
@ g ) } 1 g b
M T ey 1 B 1 Lysorr T 1 300, ' A

4 A0 . (4" X A ot S IR ). RN

[\ 2 Y /)
l A 0.5, 't N 4

PucyHOK — MUIaH THUIIOBOTO 3Ta)ka JJis BBIIIOJIHEHUS J1abOpaTOpHOU
pabotsl Ne5. Bapuant 5.

BricoTa 3Taxa — 3,6 Mm;
KOJIMYCCTBO dTaXKeH — 3;
cHeroBou paiioH — Il, Tun mectHOoCTH — A.

Tabmuma 1.2. XapakTEepUCTUKU CEUYEHUM
AJIEMEHTOB 3JaHUS

242 .5 Z
2 g el E =
O8O m |~ =
Ceuenue, |400 | 300 |400(h)x300 300
MM
Marepuan, | B25 | B25 | B30 B20
OeTOH

Purenu pacnosoxensl 1o ocsim 3, 4
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