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1. CTpyKTypa MHCTPYKLMN

1.

8.
9.

CTpyKTypa MHCTPYKLUMN

Wuctpykuusa nonb3oBatens nporpammsl COMAP C.O. cocroutr u3 9 paspenoB u 2

HpHJ’IO)KCHHfI. Hixe IpEaACTaBIICHA KpaTKad XapaKTCPUCTUKA OTACIbHBIX pa3aCiIOB.
1.

CTPpyKTypa MHCTPYKUMM — COJEPKUT KPATKYI0 XapaKTEPUCTHKY OTAEIbHBIX Pa3/eoB, a TAKKE
nH(pOpMaINIO, KaK MOJIb30BATHCS JAHHBIM PYKOBOJICTBOM.

O6uwas xapakTepucTMka nporpamMmmbl — IIPEJICTABICHA XapaKTEPUCTUKA MPOrPaMMBI, COAEpIKallas
UHPOPMAIIMIO O €€ BO3MOXKHOCTSIX, OOJIaCTH NPHMEHEHHs, Ipeenax COMPOBOIUTEIBHBIX
pacyeToB, O COTPYIHUYECTBE C TIOIb30BATEIIEM.

WHcTannsuma nporpammbl — COACP)KUT HMHCTPYKIHUIO WHCTAJUIAIMHM TPOTPAMMBI Ha KECTKOM
IIACKE.

OcHOBbI 06cnyXMBaHUsi NporpaMmMmbl — TOBOPUTCA 00 OCHOBHBIX dJIEMEHTAX MMPOCTPAHCTBA pa6oqel71
nporpamMmsbl U IPUHIOHAIIAX UX OGCJ’Iy)KI/IBaHI/I}I.

Beoa gaHHbIX — IIPEJICTABJICHA IIAT 34 IIAroM ITOCJICA0BATCIILHOCTh BBOJA JAHHBIX .

PacueTbl — OIMCaH MPOIIECC PAcCUETOB, a TAKXKE ONMUCAaH HA0Op M 3HAYCHUS MapaMeTpOB,
BJIMSIIOIINX HA PACUCTHI.

Wtorun pacyetoB — OMIMCAHBI UTOT'H PACUYETOB.
CTpykTypa MeHo — OITMChIBACTCS 3HAYCHHUC BCEX KOMaH/, BXOISIINX B COCTaB MCHIO IIPOTPaMMBI.

Mpumepbl — IpCACTABJICHBI IIPUMEPLI BBOAA JAHHBIX U BBIIIOJIHCHUS PACUCTOB.

MpunoxeHne 1. OnpepeneHns W TepMuMHbI — COJICPXKUT aJI(PABUTHBIM CIHMCOK OINpENeNeHud u

TEPMHHOB, YHOTPEOISIEMBIX B JAaHHOM PYKOBOJICTBE.

MpunoxeHue 2. CNUCOK PUCYHKOB — COACPKUT CIIMCOK PUCYHKOB, PA3MCHICHHBIX B HJaHHOM

PYKOBOJICTBE.

B Tekcte naHHOrO pyKOBOJCTBA BCTpeyarOTCs (PparMeHTHl C OAMHOYHBIM U JABOMHBIM

nojuepkruBaHueM. OAMHOYHOM — NOAYEPKHYThl OCHOBHBIE TEPMHUHBI U ONPE/IEIIEHHs], YIIOTpebsieMble
B MHCTPYKUMH. VX TOYHOE 3Hau€HHE MOXKHO HAMTU B CIIUCKE OINPENEIECHUN U TEPMHUHOB (CM.
[Ipunoxenue 1).

JIBOIIHOY — NMOJYEPKHYTHI TEMBI, 0COO0 OrOBOPEHHBIE B MOAPa3/iesiaX HHCTPYKIIHH.

KOMaHI[I:I nporpaMmmbl MOKHO 3aIlyCTHUTHL IPpHA NOMOIIW MBIIIH, KJIABUATYpPbl, @ B HCKOTOPLIX

cllydasiXx Ha)KaTUEM KHOIKM Ha HaHEIW MHCTPYMEHTOB. B MHCTpyKIMM ynoTpeOsstoTes Cleayonme
CHMBOJIBI, Ipa)MUECKU ONPEEIISIONINE CIIOCOObI 3aIlyCKa KOMaHIbl:

\% — 3aIlyCK KOMaH/Ibl C IOMOLIBIO MBIIIH;

@ — 3aIyCK KOMaH/Ibl TIPU TIOMOIIH KJIaBHATYPHI;

— 3aIlyCK KOMaH/JIbI KHOHKOﬁ, pacnono;erHoﬁ Ha NMaHCJIK UHCTPYMCHTOB.

[IpyHrMass BO BHMMaHHE HENPEPBIBHOE PA3BUTHE IPOrPAaMMBbI, HAa 3Tale WHCTAULILIMM K HEH

npucoemunsiercss daiin coinfdod.hlp, coxepkanuii TOMOTHATENFHYIO WHPOPMAIIUIO O TMPOTPaMME,
KOTOpasi 1o U31aTeIILCKUM IPUYUHAM He ObLila IPUBE/ICHA B TAHHOM PYKOBOJICTBE.

YroOBl MPOCMOTPETH COAEPKUMOE ATOTrO (haiiia HeOOXOAUMO:

1. mepeiitu x meHto [Tyck (Start) cucremsr Windows (Puc. 1.1),

2. BolOpath komanay IIporpammbl — COMAP 3 - Jlonosanutensnas ungopmanus C.O.
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Puc. 1.1. MNpocmoTp dharina cnpaskv ¢ ONOMHUTENBHOW MHGOPMaLumen

AxTyanpHyto MHQOpMALUIO O MPOrpaMMe MOXKHO TaKXKe TOIYyYUTbh, MOJB3YSICh KOHTEKCTHOM
CHCTEMOM TOMOIIIH, KOTOpast OyeT paccMoTpeHa B myHkTe CrpaBo4YHasi cucTeMa Ha cTp. 15.




2. O6uwan xapakrepucTvMka nporpamMmmabl

2. Obwan xapakTepucTmka nporpaMmmol

[TIporpamma COMAP C.O. Bepcust 3.5. mpeaHazHaueHa Juid rpadUuecKodl MOMOILIM TpH
MIPOEKTUPOBAHUH HOBBIX OJJHO — M IByXTPYOHBIX CUCTEM HEHTPATBHOTO OTOIUICHUS, PETyTUPOBAHIH
CYIIECTBYIOMINX CHCTeM (HampHMep, B YTCIUICHHBIX 3/IaHUSX), & TaKXKe MPU MPOCKTUPOBAHUU CETH
TpyOONPOBOJIOB B CHCTEMax  OXJKICHHS C BO3MOXKHOCTBIO TPUMEHEHHUS TIIMKOJS Kak
XOJIOZIOHOCUTEIS.

Pacuetsl MOTyT OBITh BBIIIOJHEHBI B CIIEAYIONIMX BapUaHTaX:

1. mpoeKkTUpOBaHME HOBBIX CUCTEM Ha OCHOBE M0J00pa TpyOOIpOBOJOB, OTONUTEIBHBIX IPUOOPOB,
apMaTypbl U IIPEIBAPUTEIIBHBIX HACTPOEK.

2. PperyjaMpoBaHUE CYILIECTBYIOLUIMX CHCTEM Ha OCHOBE I000pa MOIIHOCTH HMEIOIINXCS
OTOIUTENBHBIX IPUOOPOB IS HYKJ OTAITUBAEMBIX TOMEILECHUH.

3. MpPOEKTHPOBAHUE HOBBIX (PparMEHTOB OOOPYIOBaHMS CUCTEM U DPEryJMPOBAHUE HMEIOIINXCS
(bparmMeHTOB. ITO 0OBETMHEHUE ABYX HPEABITYIINX BAPUAHTOB.

Bo Bcex BapmaHTax pacdeToB mporpamMma IOAOHMpaeT HACTPOWKH apMaTyphl C MPEABAPUTEITHHOU
perynupoBkoii. [Iporpamma naet BO3MOKHOCTh TaK¥Ke BBIOJIHSITH PACYEThl CETH TPYOOIPOBOIOB IS
OXJIQXKICHUS TIOMEILICHH.

O06opy1oBaHME LIEHTPATHLHOTO OTOIICHHSI TOJIKHO OCYIIECTBIISATHCS TIPU CIECTYIOIINX YCIOBHIX:

®  CHUCTEMa C IPUHYAUTEIHHON IUPKYJISUEH (C TOMOIIbIO HacOca);

e  IBYXTpyOHas WM OJHOTPYOHAs cucTeMa TpyOOIpOBOIOB
TEIUIOHOCUTEJIEM MU XOJOAOHOCUTENIEM MOKET ObITh BOJA, MM BOAHBIA PAacCTBOP TIIHKOJISL
STHJICHOBOTO WJIH TIPOITHIICHOBOTO.

e  pa3BOJIKA HIDKHSS, BEPXHSS IMOO CMEIIaHHAS;

®  OTONUTEbHBIE MPHUOOPHI KOHBEKIIMOHHBIE;

®  [IOAMOJIbHBIE OTOMUTENbHBIE MPHUOOPHI (TOAMOIIBHOE OTOIJIEHHE);

®  aBTOMATMYECKHE BO3yXOBBIIYCKHbIE KJalaHbl (He MOKeT ObITh CeTH CTPaBJIMBalOmIei
BO31YX);

e  00BIYHBIC TUOO TEPMOCTATUYECKHIE BEHTHUIIH [Tl OTOMUTENBHBIX IPHOOPOB;

®  [peABapUTENIbHAS PEryJIMpPOBKa MPU MOMOIIM BEHTWIEH C MpEeaBapUTEIbHON HACTPOMKOMN
00 11akio;

e  crabuiM3anys pa3HULBI JaBJICHUS C TIOMOLIBIO PETYJIATOPOB MEpenaia AaBIeHuUs;

®  BO3MOXKHOCTb IPUMEHEHUS OIpPaHUYUTEIIEH MAaKCUMAJIbHOTO pacxo/a;

®  IIUPOKUI qUANa30H TUIIOB TPYO, OTOMUTENBHBIX TPUOOPOB U APMATYPHI,

L4 MaKCHUMaJIbHOC YHCJIO THUIIOB Tp}I6 B O60py,ILOBaHI/II/I — 4 Tna u3 Bcex AOCTYIIHBIX B KaTaJIiore.

2.1 O6cnyxuMBaHue nporpaMmmbl

Ota nporpamma, UCTojb3ytomias cpenxy Windows, apyKecTBEeHHA B 00CTY>KWBaHUH, CTaHAapTHA
B NPUHIHIAX COTPYIHUYECTBA C APYTMMH NPOTpPaMMaMHM, 3HAYUTENIBHO 0OJerdaer paboTy JHIam
3HatommM Windows. B mporpamme mpuMEHEHO MHOTO peleHui, OOJeryaroumx M yJIydIlaomnx
paboty. HauBakneiiume 13 HUX 3TO:
e rpaduyeckuii mpolecc BBOJA JAHHBIX W TPEACTAaBICHHE HTOTOB pAacyeTOB HA CXEME U
MOATAXHBIX IIaHAX;
® pa3BUTas KOHTEKCTHAs CHPABOYHAS CHCTEMA, BBI3BIBAIONIAs MH(MOPMAIMIO KaK 00 OTAEIBHBIX
KOMaHJax MporpaMMBbl, TaK U MOACKA3Ky OTHOCHUTEIBHO BBOJAMUMBIX JaHHBIX;
® MHOTOOKOHHAsI Cpe/a, MO3BOJISIONIas OJHOBPEMEHHO IMPOCMATPUBATh MHOTO THUIIOB JIaHHBIX,
UTOTOB H T.JL.;




2. O6uwan xapakrepucTvMka nporpamMmmabl

® MpocTas COBMECTHas paboTa ¢ DOPUHTEPOM U IUIOTTEPOM, (YHKIMS TPEeIBapUTEIHHOTO
MPOCMOTpPA CTPAHUII TIEPE]T IIEYAThIO U BBIBOJIOM Ha ILIOTTED;

e OQorarasi JMAarHOCTHKA OMMOOK W Takke (YHKIMS UX aBTOMAaTHYECKOTO TOMCKa (Kak B TabimIe,
TaK 1 Ha CXeMe);

e  OBICTPBIN TOCTYN K KaTAJIOKHBIM JIAHHBIM TPYO, OTOMUTENBHBIX MPUOOPOB U apMaTypHI.

2.2 BBopa paHHbIX

Jlanuble BBOATCS B rpaduyeckoit (opme Ha cxeme. HeoOxomumas wunpopmamus o

HApUCOBAHHBIX AJIEMEHTAaX BBOAUTCS B TAOJIHIIbI, KOTOPHIE CBSI3AHHBI CO CXEMOH.
C KaxaplM BBOAMMBIM 3JIEMEHTOM CBsi3aHa CHCTEMa KOHTPOJIA 3a IPABUIBHOCTBIO, a TaKXke
CIIpaBOYHAs CHCTeMa, IO3BOJIAIOIIAS MOJIY4YHUTh HH(OpMALMIO O BBOJUMOM BEIMYMHE WIH
BBI3BIBAIOIIAsi COOTBETCTBYIOIIHNE KAaTATOKHBIC TAHHBIE.
C menpro ynydmeHns: BBOJIA JAHHBIX MIPOrpaMMa CHaOKeHa:
® BO3MOXHOCTBIO OZJHOBPEMEHHOI'O peJaKTUPOBaHUs OOJIBILIOrO YUCIIA HIEMEHTOB 000pY10BaHUS;
® BO3MOXXHOCTHIO TT0JIb30BATHCSI TOTOBBIMH OJIOKAMHU
e (yHKIMENH pasMHOXKEHHMsS HPOMU3BOJIBHBIX ()ParMEHTOB PHCYHKA IO TOPU3OHTAIM (CUCTEMBI
MIOKBapTUPHBIE) U MO BEPTUKAIM (TPAaAULIMOHHAS BEPTUKAIbHAs PAa3BOJKA) C OJHOBPEMEHHOM
HyMepanyen IOMEIEHUN U y4aCTKOB;
® BO3MOXHOCTBIO ONpEIEIECHUs] HEOrPAHWYEHHOTO YMCJIAa COOCTBEHHBIX OJIOKOB COCTOAIIMX U3
MPOU3BOJIEHBIX (PParMEHTOB PHCYHKA;
e OBICTPBIM JIOCTYIIOM K CIIPAaBOYHOI MH(OPMAINH, CBA3aHHOH ¢ BBOAUMBIMHU BETUIMHAMU;
® CHUCTEMOMW PACKPBIBAIOIIMXCS KHOMOK, YIyYIIalolel JOCTyN K Haubojee 4acTo HCIOJIb3yEeMbIM
3JIeMEHTaM 000pYI0BaHUS;
e (yHKIMENH AMHAMUYHOTO CBSA3BIBAHUS JAHHBIX PHCYHKA C COOTBETCTBYIOIIMMH JQHHBIMU B
Ta0IINIIE;
® CIPAaBOYHOW CHCTEMOW TOMOIIH, MOICPKUBAIOIICH COSAMHEHHE TPyOONpPOBOIOB, apMaTyphl,

OTOITUTENBHBIX IPUOOPOB U IPYTUX 3JIEMEHTOB 000PYI0BAHMS.

bnarogapst rpaduueckoMy BBOAY JaHHBIX, IpOrpaMMa aBTOMATHYECKH  paCIlO3HACT
MOJICOeTUHEHNE TPyOOIPOBOJIOB, OTOMHTEIHHBIX HMPUOOPOB M apMaTyphl, a TAKXKe MPUIHCHIBACT
TpyOOINPOBO/IbI, OTONUTEIbHBIE TPHUOOPHI K 30HE TOMELECHUS.

PenaktupoBaHue naHHBIX B TaOMM4HOW (opMe 1aeT BO3MOXKHOCTh Uil WHAWBUIYAJIbHOM
YCTQHOBKM TapaMETPOB BCEX OJHOBPEMEHHO BBIJCICHHBIX JJIEMEHTOB pUCYHKa. JlMHaAMU4HOE
CBSI3BIBAHME PHCYHKa C TaONMIIaMHM JAHHBIX JIEHCTBYET TaK, YTO aKTyaJlbHO DPEAAKTUPYEMBIA B
TaOJIUIIE DJIEMEHT Oy/IeT BBIJICIICH HA CXEME.

[TocraBnsiemasi ¢ mporpaMMoii OUOIHOTEKa TUTIOBBIX (PParMeHTOB pUCYHKA (OJOKOB) TaKHX Kak
ATAXECTOSK, OJIEMEHTOB TOKBAapTHPHOH M pPAaCHpeneUTEebHON  Pa3BOJKH, JAeT BO3MOXKHOCTb
OBICTPO co3/aBaTh cxemy. JlOTIOHUTENBEHO TIOIB30BaTENIb MOXKET 3apaHee ONPEeNsaTh MPaKTHIECKU
HEOIPAaHUYEHHOE YHCIIO COOCTBEHHBIX OJIOKOB, COCTOSIIMX M3 IMPOU3BOJILHBIX ()ParMEHTOB PUCYHKA.
Takue 010KM MOTYT OBITh UCIIOJIL30BAHBI B IMOCEIYIOLIUX MTPOESKTaX.
bnarogapst GyHKIMM pa3MHOXKEHUS [TPOU3BOJIBHBIX 3JIEMEHTOB PUCYHKA, HAIIPUMEDP, MOKHO BBOJIUTD
(dbparmMeHT cxeMbl 000PYOBaHMS HA IIEJIOM 3Take (OUepeHbIe CTOSKH WM CMEIIAaHHbBIe Pa3BOJIKH), a

3aTEM aBTOMATUYCCKH CO3AaBATh CXCMY WM JAHHBIC JJIA TOCICAYIOMUNX DTaKEH.

2.3 N'vwapaBnuyeckue pacyeTbl
HporpaMMa npeaoCTaB/sICT BO3MOXKXHOCTL [JIA BBIIIOJIHCHHA IMOJTHOCTBIO BCEX THAPABINYCCKHX
pacdeToB 000pyIOBaHUS, B paMKax KOTOPBIX:

® TIOIOMPAIOTCS AUAMETPHI TPYOOIIPOBOIOB;

[ ] OHpeI[eJISIIOTCSI FI/II[paBJII/I‘-ICCKI/IC COHpOTI/IBHCHI/Iﬂ HHpKyJIHHHOHHLIX KoJICO, C y‘ICTOM
TPABUTAILIMOHHOI'O JAABJICHHS, CBA3AHHOI'O C OXJIAXICHHEM BOJIbI B pr60np0130z[ax nu
IOTPEOUTEIIX TEIUIA;

10



2. O6uwan xapakrepucTvMka nporpamMmmabl

®  ONpeAemsIOTCs NOTEPH IaBJeHUs B 000PyA0BaHUH,

e yMEHbIIAeTCs W30BITOK JaBICHUS B IMPKYJSIIMOHHBIX KOJNBIAX IyTeM T0adopa
MIPEIBAPUTEILHBIX HACTPOCK OaJaHCHMPOBOYHBIX KJIAMMAHOB JIMOO MMOAOOpOM JuaMeTpa
OTBEPCTUH IPOCCETBHBIX I1aii0;

®  YUUTHIBAETCS HEOOXOAMMOCTh ~ OOECIEYEHUs] COOTBETCTBYIOLIETO  THAPABIMYECKOTO
COIIPOTHBIICHUS y4acTKa ¢ morpeduresnem tera (dPgmin);

® [OAOUPAIOTCS HACTPOWKU PEryysTOpOB Mepemnasia JaBJIeHUs, yCTAaHABIMBAaEMbIX B MeECTax
BBIOPAHHBIX MMPOEKTUPOBIIUKOM (OCHOBAHUE CTOSIKOB, Pa3BETBJICHHUS U T.1I.);

®  YUYHUTBIBAIOTCA Tpe6yeMLIe ABTOPUTETHI TCPMOCTATHYCCKIX BCHTUJICH;

® aHAIM3HUPYETCs Ppacxo]l BOJbI B IPOEKTUPYEMOM 00OPYIOBaHUH.

2.4 TennoBble pac4eTbl

B pamKkax TeruIoBbIX pacyeToB MporpaMma peannsyer ciaeyonpe GyHKIIH:

® ONpeAemsIOTCs TEIJIONOCTYIJICHU OT TPyOOMpOBOAOB 000OpYAOBaHMS, MPOBEACHHBIX Yepe3
OTACIIBHBIC IIOMCIICHUA,

®  paCcCUMTHIBACTCS OXJIAXK/ICHHE TETNIOHOCUTENIS B TPYOONPOBOIaX;

®  ONpeAeTsIOTCS pa3Mephl OTOMUTENIBHBIX TPHUOOPOB;

® TIOJOMPAIOTCS COOTBETCTBYIOIIME TIOTOKM TEIUIOHOCUTEN Ha ToJadye K HMEIOIUMCS
NOTPEeOUTENSIM Tella, MPUHUMas BO BHUMaHHE €ro OXJIaKIEHHWE B TPyOOINpOBOJaX, a TaKkKe
TEIUIONOCTYIUIEHUS OT TpyOorpoBo1oB. [Iporpamma He KOppeKTHPYeT NOTOK, MOAXOASI LIMii
K OTONHMTEJIbHBIM NPUOOpPaM, B OJHOTPYOHOI1 cucTeMe;

®  YUYHUTHIBACTCH BOSHeﬁCTBHe OXJIAXKACHUA B pr6onp0Boz[ax Ha BCJIMYMHY TI'PABUTAIIMOHHOT'O
JAAaBJICHUS B HUPKYJIAIHUOHHBIX KOJIbIAX, a4 TAKKC Ha MOIIHOCTbH HOTpGGI/ITeHCI\/'I TCILIA.

2.5 KoHTporsb AaHHbIX 1 UTOTOB pacyeToB

Bo Bpems BBOa IaHHBIX MPOTrpaMMa MPOBOAMUT TEKYIIUNA KOHTPOJIb 32 UX MPAaBUIBHOCTHIO. DTO
I1I03BOJISICT 3HAYUTCIILHO OI‘paHI/I‘-II/ITB qUCIIO OLHI/I60K, BO3HUKAIOIIINX HpI/I BBOJC JAaHHBIX. B
IIPOLIECCE PACUETOB MPOBOAUTCS IOJHBIA KOHTPOJIb KOPPEKTHOCTH JIAHHBIX, KOTOPBIA BKJIKOYACT B
ceos :

® [POBEPKY NPaBHIBHOCTH PHCYHKA;

® TMPOBEPKY AMAaINa3oHa OTIENbHBIX JAaHHBIX (HOMEpa — CHMBOJIBI IOMEIIEHUH, TpyOONpOBOIOB,
KaTaJIO’KHBIE CUMBOJBI U T.11.);

® KOHTpOJIb 32 COEJMHEHUEM YUYAacCTKOB B 00OpYyJOBaHMU (HEHOJKIIOUEHHBIE TPYOOIPOBOJHI,
HEMPaBWJILHOE COCTMHEHNE TPYyOOIIPOBOIOB U T.11.);

® TPOBEPKY CBS3M OTONHTENBHBIX NMPHOOPOB C IMOMEIIEHUSIMHU (OTCYTCTBHE OTOIMHUTEIBHOTO
pubopa B IOMEIIEHUH, HEHYKHbII OTONUTEIbHBIN IPUOOp U T.11.);

® [IPOBEPKY NPaBUIBHOCTU Pa3MELIEHUs apMaTyphl.

Kpome 3Toro, B uTorax pacderoB MPOBEPSIOTCA :
® CKOPOCTb MOTOKA TEINIOHOCHUTENS B TPyOOIPOBOAAX;
e 1eUIHT ¥ U30BITOK TEIUIOBOW MOIITHOCTH OTOIUTEIILHBIX MPHOOPOB U TIOMEIIICHHIA;
®  aBTOPUTETHI TEPMOCTATUUYECKUX BEHTHIIEH;

e m0OBITOYHOE [ABJICHUE B IUPKYJSIIMOHHBIX KOJBIAX, BBI3BAHHOE OTCYTCTBHEM WU
HE/I0CTaTKOM PETYJUPYIOIIel apMaTyphl.
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2. O6uwan xapakrepucTvMka nporpamMmmabl

B pesynbTare KOHTpOJISt JaHHBIX U UTOTOB PACYETOB CO3/IAETCS] COMCOK OOHAPYKEHHBIX OLITHOOK,
B KOTOPOM COJIEP>KUTCS MHPOPMALIKS O THIAX OIIMOOK U O MECTE UX BOZHUKHOBEHHUSI.

[Tporpamma cHabkeHa MEXaHH3MOM OBICTPOTO MOMCKAa MeCTa, B KOTOPOM IMOSBUJIACh OLIMOKa
(aBTOMaTHYECKUN MOMCK TAOJUIIBI, CTPOKA U CTOJNOIA C OMIMOOYHBIMH JaHHBIMHU, a TaKXKe IMOKa3
OIIMOOYHOTO HJIEMEHTA Ha CXEMe).

2.6 lMNpepcTtaBneHne utoros

Wtoru pacueroB mnpeacTaBieHbl Kak B Tpadudeckoid, Tak U B Tabinnynoit popme. @opmar pucyHka u
BHEITHUWA BHUJ OSTHKETOK OTIEIBHBIX JIIEMEHTOB OOOPYIOBaHMS MOXET OBITH IPOH3BOIBHO
MoauduIMpoBaH (BHIOOP EMOHCTPUPYEMOM BEIWYHMHBI, IIBET, pa3mep mpudra u 1.1.). B manHON
BEPCHH TIPOTPAMMBI €CTh BO3MOKHOCTh HAHECCHUS UTOT'OB PACYCTOB HA MOATAXKHBIC TUIAHBI.

Conepskumoe Bcex TaOIUI] MOKET OBITH OT(OPMATHPOBAHO (BBIOOP MOKA3BIBAEMBIX CTOJIOIIOB U
CTPOK, BBIOOp pa3mepa mpudTa) U OTCOPTUPOBAHO COTTIACHO MPOU3BOILHOTO KITFOYA.

WTorm pacueToB B BUE CXEMbI M TUIAHOB MOTYT OBITh BBIBEJCHBI HA ILUIOTTEP HJIM HA MPHHTEP.
[Tonp30BaTens MOXKET BBHIOpaTh MaclITad pPUCYHKAa U BOCHOJB30BATHCS IpPeIBAPUTEIbHBIM
IIPOCMOTPOM PUCYHKA, YTOOBI YIOCTOBEPUTHCS, KaK OYET BBITJISICTh OTIIEYaTaHHBINA pUCYHOK. Ecim
PHCYHOK HE TOMENIAeTCs Ha OJHOM JIMCTe Oymard, TO MpOrpamMma BBIBOAUT CXEMY OT/ACIbHBIMHU
(dparmMeHTaMH, KOTOpBIE MOTOM MOXKHO CKJICUTh B OJHO Iiejoe. biaromaps 3ToMy, HCIOJB3Ys
npocreimii npuHTep B hopmare A4, MOKHO MOTYUUTh OUEHb OOJIBIINE PUCYHKH.

Tabmuipbl ¢ UTOraMu pacdyeToB MOTYT OBITh KaK pacliedaTaHbl, TaK W IEPEHECEHBI B JIPYTHUe
porpaMMel paboTtaromme B cpene Windows (mporpamMmma KallbKyJISITOP, TEKCTOBBIN PEIaKTOp | T.1.).
OyHKIMS IPEIBAPUTEIBEHOIO MPOCMOTPA TAOJHMII MMO3BOJISIET MPOCMOTPETh BHEIIHUI BHIl CTpPAHHMIL
nepes1 pacrevyaTbiBaHUEM Ha IPUHTEpE.

12



3. UHcTannsaumsa nporpammbi

3. UHcTannauma nporpamMmmbil

WHcTamsmuio mporpaMMbl HEOOXOIMMO HaYMHATH ¢ 3amycka cucteMbl Windows. Iocie atoro B
OJIMH U3 IUCKOBOJIOB HY>KHO BcTaBUThH CD-ROM.

BeinonHeHne BbIIIEYKa3aHHBIX JCHCTBHI TIOBJIEYET 3a COOOH 3alyCcK HMHCTAJUIAIMOHHOM
nporpammsel COMAP C.O.

iEL KoMneHOTEpHaa nporpavua Comap C.0O.

COMAP S5.A.
FPococwa 119072 r. Mockea Bepcedescrkan Hab. g, 2042
Tenedon: [095) 745 11 12 Cakc: (095) 748 11 12

S _ comap{@Ccomap.ru  WwW.comap.iu

i'\"f MHcTannuMpyd nporpammy Comap C.0. 3.5

4| 3anyck nporpamMbl Comap C.0.35

SANKOMB I www.sankom.ol c 1994.5005 P wereszozynski & SANKOM Sp. z ouo.
infof@zankom.pl

ﬁ%! Mporparara |.:§ |r'1HTE|:IHET| B0 OokyraeHraum

Puc. 3.1. WHcTtannsaumsa nporpammsl COMAP C.O.
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4. OcHOBbI 06CNYXMBaHUSA NPOrpaMmbl

4. OcHOBbI 00CNYyXNBaHUA NporpaMmmbI

B paznene maercst ocHoBHast uH(popManys, oOydaromas 00cykuBaHuio porpammel. [ToapoOHas
nHbopMaIUA M0 CO3[AHUIO JAHHBIX, BHITOJHEHUIO PACUETOB, MI€YaTH UTOTOB, YCTAHOBKE MapaMeTpPOB
paboThI HAXOAUTCS B CIACAYIOIINX pa3/ienax.

4.1 Havyano pa6oTbl ¢ nporpammomn

Uto06BI HAUaTh PAbOTY C MPOTrPaAMMON HEOOXOIUMO:
1. 3amyctuts cuctemy Windows;
2. mepeiitu k MeHo [Tyck (Start) cucrembr Windows (Puc. 4.1);
3. BblOpaTh komaHy [Iporpammel - COMAP 3 - COMAP C.O.

Oporparmsl » Delphi

i Comap C.O.

i Doxymere ' Fanasonic GO Frinter Tools  » [l SEIGORERE R REC IR
3 ABTOZarpYsKa 4

CraHpaprHele 4
’ & Microsoft Access

HacTpoiika

Mook

Crpaeka ‘ bicrogoft Phota E ditor
B Microzoft word

BemonHuTE. ..

Ocravoera

JaEepweHUe patioTel..

Puc. 4.1. 3anyck nporpammbl COMAP C.O. B cucteme Windows 95
4.2 MNpocTpaHCTBO paboyen nporpamMmbl

[IpoctpancTBo pabodell MporpaMMbl COCTOMT M3 BCEX OJJIEMEHTOB, BHUAMMBIX Ha JKpaHe,
HaXO[MIIUXCS B IJABHOM OKHE IPOrpaMMbl, B KOTOPOM pa3MEIAlOTCs OKHA C PUCYHKaMH
000pyI0BaHUs, UTOTaMH PACUETOB, BEAOMOCTIMHU MaTEPHAIOB U T.1.

ITaHe b OCHOBHBIX 2 - PHcyHEH]
GyHKIOHMI mIporpaMmsl

:if"‘iComap c.o.
KonTpoabHoe

MeHI0 _5!

OrHo  Cnpaeka

ITanean
=[] cocrosmus

WD Q% —--..,..?"l‘r‘ﬁs- - i ==
‘ QA < = [T =1
an,l (pucymm)
i 5 10 20 10 1 1z
7 ‘|. I Livisl Livisl CXCMBI 1 1 1 1 1 1 1
| -; f- _I=- = e = | L_ _I _: rJi LPrE _I
5‘ [ = L j 9_: I C e o B
| — | S | E:E E @ﬂ[ﬂaﬂenb IPOKPYTKH I
I:l_ = = = = T | E S_E e = _I
KHonka npaBku ~| KHonku cBoiicTB
enmucka pucynkon . pUCYHKaA
= \
1 I '
| 1 T
) J fTaﬁ.ymua JJISl IPABKHU JaHHBIX : . =
- uTnn.np)/rr}{L 3J1eMeHTOB 060pY/0BAHNs | e g %
I i amid
u.nu|1un.u|1 : _ o

3aKJIafiKu ¢ pucyH:M—T
H/ | S—
\R1f H B B

e

SNEHAR NHHEARA.

| 850 965 [opusow

Puc. 4.2. [NaBHOe OKHO NporpaMmsbl

14



4. OcHOBbI 06CNYXMBaHUSA NPOrpaMmbl

CraHgapTHO MocJe 3aIycKa MporpaMmbl 0ToOpakaeTcss OKHO JlaHHbIe - PUCYHKHM C pUCyHKaMu

CXEMbl M TIOATAXHBIMHU IUIaHaAMH. JJIT MPOCMOTpa OKOH C WUTOTaMHU PacueToOB U CIHCKa OIHUOOK
CJIeTyeT BBIOpATh COOTBETCTBYIOIINE KOMaHIbI M3 MEHI0 Toru.

4.3 CnpaBoy4Hasa cucrtema

[Iporpamma cHa0>keHa KOHTEKCTHOM CIPABOYHON CHCTEMOM, Naroiieil BO3MOXKHOCTh B JIFOOOM

MOMEHT BOCIOJIb30BaThCs CHPABOYHOM MHPOpMaIMell MPUMEHUTENBHO K JAHHOW CUTYalLUH.
YroObl BOCMOJIB30BATHLCS CLIPAaBOYHON MH(OpManuei, Heo0Xoaumo:

\_% — B Clly4yae JUAJIOrOBOIO OKHA, IIEJIKHYTh JIEBOM KIIABHUILIEH MBIIIN 10 KHOIKE
Cnpaska;

— HAampaBUTh KypCOp MBIIIM Ha SYEHKY TaOJMIIBI, BJIEMEHT PUCYHKA, DIIEMEHT
JIMAJIOTOBOr0 OKHA HJIM 3JIEMEHT IJIAaBHOTO OKHA MPOrpaMmbl (MH(popManus 06
YKa3aHHOM 3JIeMEHTe Oy/IeT BEICBEUEHA Ha MTAHEH COCTOSHHA);

— HakKaThb NPaBYyIO0 KIJIABHUIIY MBI M M3 MEHIO OBICTPOrO JOCTyNa BbIOpATh
komaHy CnpaBka.

@ — Haxare kmasumyy K1, a B ciywae nguanoroBoro oOkHa kimasunry Tab
(TaOysiimm ), BEIOpaTh KHONIKY CrnpaBKa 1 HaXaTh Kiasuiry Enter.

Bupg cnpaBquoﬁ I/IH(I)OpMaI_[I/II/I 3aBHCHUT OT JaHHOI'O KOHTCKCTA.

*

IIpu BbIOOpE KOMaHI M3 MEHIO CIIPaBOYHAs CHUCTEMa IMO3BOJIACT MONYYUTh HH(OPMALHUIO O
KOHKPETHOW KOMaHJIE.

CrpaBoyHasi cucTeMa TO3BOJSIET OCYHIECTBUTh IOMCK CIpPaBOYHOM HMHGPOpPMALMU  TIO
OTIpeIeIEHHBIM TOJISIM AKTUBHOTO IMATIOTOBOTO OKHA.

Tam, rne axkTyalbHbIM OKHOM SBJISIETCA JUAJOrOBOE OKHO, CIPAaBOYHAs CHUCTEMA IPUBOAUT
MH()OPMAIIHIO O TOJISAX JUAIOTOBOTO OKHA.

IIpu BBOZIE MaHHBIX B TAOJIUIy CIIPaBOYHAs CUCTEMaA MPENOCTaBIsAET HH(POPMALMIO, KaCAIOIIyOCs
BEJINYMH, BBOJUMBIX B OTJICJIBHBIC SIUEHKH, @ B CIIy4ae BBOAA KATAJOKHBIX CUMBOJIOB - BbI3bIBACT
COOTBETCTBYIOIIUI KaTaJIOr.

[Ipu mpocmoTpe TabmuIl C WUTOraMH pPAacdyeToB JHMOO BEJOMOCTSMH MATEpUAIOB CIIPaBOYHAS
CHCTEMa BbI3bIBACT HH(POPMAIIMIO, OIIMCHIBAIOILYI0 3HAYEHUS OTJEIbHBIX sTUEEK TaOINIbI.

Bo Bcex cimywasx BbI30Ba CHpPaBOYHOM HH(OpMaMu wucnoib3yercs mnporpamMa CrpaBku

cucrembl Windows.

4.4 OTKpbITUE U coxpaHeHune hannoB ¢ AaHHbIMMU

bnarogapst koMaHIaM OTKPBITUSL M COXpaHEHUs (ailjioB ¢ JaHHBIMH IOJIH30BATEb MPOrPaMMBI

MMEET BO3MOXKHOCTH KOPPEKTHPOBATh CYIIECTBYIOMIME (aiiIbl JaHHBIX, CO37aBaTh OHOIMOTEKY
MIPOEKTOB, a TAK)KE UCIIOIb30BATh PAaHEE COXPAHEHHBIE (DAIbI U1 CO3/1aHHS HOBBIX JAHHBIX.

Z[J'IH OTKPLITUSA U COXPAHCHUS (1)8.I>'IJIOB CJIy7KaT KOMaH/bI OTK[ZHTL JAHHLBIC, COXI!&HI/ITB JAHHLIC 1

CoxpaHuTh JaHHBIE KAK, 3aIllycKaeMble U3 MeHI0 Daii.

CmMmoTpum Takke: Mento Daii.

4.5 MNepeHoc unu KonnpoBaHue hannosB NpoekTa

JlanHple UISI TIpOEKTa 3amMchiBaloTCs B (aiin ¢ pacmupenueMm .grd, utoru - B daitnm ¢

WACHTUYHBIM MMEHEM M PACUIMpPEHHEM .grr , ONIMOKY - B (aill ¢ paciuIupeHueM .gre.
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4. OcHOBbI 06CNYXMBaHUSA NPOrpaMmbl

Jlns mepeHoca (ailyioB, CBA3aHHBIX C BBIOPAHHBIM IPOEKTOM, HEOOXOJUMO C TOMOIIbIO
IIpoBoanuka (anr. Explorer) Windows ckonupoBaTh WM TIEPEHECTH (aiiibl ¢ IMEHEM MPOEKTa H
BBIILIENPUBEACHHBIMU paciupeHussMu. Hanpumep, nns konupoBanus ¢aitnoB mpoekrta przyklad,
cieqgyer ¢ nomombio IlpoBogHuka ckonmposath (ainbl  przyklad.grd, przyklad.grr u
przyklad.gre.

Jl1s1 iepeHoca TONBKO JAaHHBIX U1 PacuyeTOB JOCTaTOYHO CKOIMMPOBATh COOTBETCTBYIOIIUI (aiin
¢ pacmpenueM .grd.

4.6 MapameTpbl paboTbl NporpaMmmbl

JInst ycTaHOBKM TNapaMeTpoB pabOThl MPOrpaMMbl CIIy>KaT KOMAaHbl, BbI3bIBAEMbIE W3 MEHIO

[TapameTpsl.
bnaronapst um MOXXHO:

e BBHIOMpaTh THII U BEIMYMHY CHMBOJIOB, HCIIOJIB3yE€MBIX B TaONWIE C JAHHBIMU U HTOraMH
pacueTos;

® ONpe/eNuTh, B KAKOM BUIe Oy1eT 0ToOpa)keHa MaHeIb COCTOSHHUS;

® OmnpenenuTh, Kakue (ailibl MOryT OBITh aBTOMAaTHYECKM COXpPAHEHBbl Ha IHCKE B MOMEHT
OKOHYaHUS pabOThI C IPOrpamMMoii;

® pEeuuTh, OyIET JIU IporpamMma Co3/1aBaTh KOIUIO MPEAbIIYIINX BEPCU TaHHBIX.

Cy1iecTByeT TakKe BO3MOKHOCTh COXPAHEHUS U OTKPBITUS TApaMETPOB pabOThI IPOTPAMMBI.

CmoTpu Takxke: Menro [TapameTpbl.

4.7 OKOH4YaHue paboTbl C NporpamMmon

YroOBI 3aKOHYUTH PAdOTY C POTPaMMOH, CIIE/TyET BHIIOIHUTD OJJHO U3 CIICAYIOIINX ICHCTBUIA:

o \-% I[BYKpaTHO IICJIKHYTh JIEBOM KJIQBUIIIEH MBIIITH 110 KOHTPOJIbHOMY MCHIO ITPpOIrpaMMBI.

) @ Haxarts xomOmHammro kiasumr Alt +F4.

e B mento Qaiin BeIOpaTh KOMaHTy Bhixos.

[Ipexxae yeMm 3akpbITh IJJABHOE OKHO, IPOrpaMMa HPOBEPUT, ObUIM JIM CeTaHbl WU3MEHEHUs B
TeKYIIMX JaHHBIX. Eciu Tak, To 0ToOpa3uTCs AMAIOrOBOE OKHO C 3allpOCOM, HYKHO JIM COXPaHSTh
aKTyaJIbHbIE JaHHBIC Ha JTUCKE.

CwmoTpu Takke: Mento Qaiin, komanjaa Beixos.
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5. BBoa AaHHbIX

5. BBoa AaHHbIX

HporpaMMa Ja€T BO3MOXHOCTb KaK CO3JaHUA HOBBIX JAHHBIX, TaK W IPAaBKU PAHCC CO3JaHHBIX
JaHHBIX, KOTOPBIC C IIOMOIIbIO KOMAaH/IbI COX[gaHI/ITL JAHHBIC OBUIH 3aITiCaHbl HA JHUCK.
B cocTaB jaHHBIX BXOJIST:

OO0I111e TaHHBIE,

JIaHHBIE O TOMEIICHHUSIX,

I'padmyeckre JaHHbIC B BUIE CXEMbI 000PYI0BAHMS M OITAKHBIX IIJIAHOB,
Karanor cTpouTeabHbBIX MATEPHATIOB,

Karanor KOHCTPYKIIHIA TOANOIbHBIX OTOMUTEIbHBIX IPHOOPOB.

BBOI[ JOAHHBIX COCTOUT U3 ABYX 9TaIloB. Ha HepBOM aTaric cne;[yeT BBCCTU O6mI/IC JAHHBIC,
KaCarouinuecst BCGﬁ CHUCTEMBI, KOHCI[!_Y_KHPIIO OOAIIOJBbHBIX OTONMTCIbHBIX H[!I/I60[20B U BO3MOXXHBIC
JTAHHBIE O MOMEIIEHUIAX.

CrnenmyromuM 53TanoM SIBJISIETCS PUCOBAaHME CXEMbl M BBOJ JAHHBIX, CBS3aHHBIX C 3J€MEHTAMHU
000py 10BaHHS.

Jlnst BBOJIa JAHHBIX CIYKUT auaioroBoe okHO Jannbple - OOmme n Jlannsie — IlomemnieHus, a
TaK)Ke OKHO CO cXeMol o0opynoBanus JlaHHble - PUCYHKH, BbI3bIBacMOe M3 MeHIO JlaHHBIC
B crnenyromux pasnenax moapoOHO ONMUCHIBACTCS MPOLIECC BBOJA JAHHBIX.

5.1 OcHoBbI co3gaHMA HOBOro channa AaHHbIX

[Iponecc co3nanust HOBOro (aiiya TaHHBIX COCTOUT U3 Psa CIAEAYIOMIMX APYT 3a IPYroM 3TaroB,
KOTOpBIE€ OMMCHIBAIOTCS HUXKE.

CHavana u3 MeHio Qaiin cienyer BbI3BaTh komaHay Co3narh JaHHbBIE, B PE3yJbTaTe KOTOPOM
nporpaMmma co3facT HOBBIM mycToi (aitn ¢ umeHem beznazwy. grd. Ilpu cozpanuu myctoro ¢aiina
IporpamMma MpUHUMAET 110 YMOJIYAHUIO PsiJi 3HAYEHUH, CBSI3aHHBIX ¢ HA0OPOM KaTal0XKHBIX JAHHBIX,
rapaMeTpaMH pacueToB, a Takke GopMaToM revaTy.

3areM ¢ IIOMOIIIBIO KOMaH/bI O6mne n3 MCHIO gaHHLIe CJICAYCT BbI3BATb AUAJIOTOBOC OKHO

Jlannble - OOmme, cimyamiee JJIsi BBOJA OOIIMX JAaHHBIX, KACAIOMIUXCS BCETO IMPOSKTHPYEMOTO
000pyA0BaHUs U TApaMEeTPOB pacyeToB (cMm. 1. 5.3. O0mme qaHHbIe Ha cTp. 18).

[Ipexxae 4YeM NPUCTYNUTh K OYEPEHOMY OJTaly BBOJA JaHHBIX, CIEAyeT OOZyMaHHO
IIPOHYMEPOBAaTh BCE IEMEHThbl 000pynoBaHus (cM. 1. 5.16. IIpMHUMNBI HyMepauuH 3J1eMeHTOB
o0opyaoBaHus Ha cTp.95). DTO MO3BOJIMUT 3HAUUTENBHO YCKOPUTH MPOLIECC BBOA JAHHBIX, OCOOCHHO
B ClIy4yae OBTOPSIEMOCTH 000PYI0BaHHUS HA OUEPEIHBIX dTaXKax.

[Tocne Hymepauuu 351eMeHTOB 000pyI0BaHHUS MOXHO HAa4yaTh BBOJ JAaHHBIX O MoMelieHusx. Jls
3TOTO CIYXHUT auanoroBoe okHo J[aHHble - IloMerieHusi, BHICBEYCHHOE C TOMOIIbIO KOMAaHIIbI
[omenienus u3 mexto Janneie (cM. 1. 5.4. JlanHbIe 0 moMeneHusx Ha ctp. 23).

B nuamoroBom okHe HEOOXOIUMO BBOAUTH MH(GOPMAIIMIO O BCEX OTAIUITMBACMBIX MTOMEIECHUAX U
0 TeX, Yepe3 KOTOPhIC MIPOXOAT TPYOOIPOBOIBI MPOSKTUPYEMOTO 000PYA0BaAHUS.
JlaHHBIE O TIOMEIIEHUSIX MOKHO BBOAUTH TAKXKe B MPOLIECCE PUCOBAHUS CXEMbI 000pYI0BaHUS B

TaOIMYHOW YacTH OKHA [laHHbIE - PUCYHKH .

[Tocnenqnum 3TaromM BBOAA NAHHBIX SIBJISIETCS PUCOBAHUE CXEMBI M BBOJ JIAHHBIX, CBSI3aHHBIX C
aJeMeHTaMu o0opyaoBaHus (cMm. 1. 5.5. PucoBaHme cxeMbl W BBOJ JAaHHBIX 00 3JIeMEHTaxX

obopynoBanms Ha cTp. 24). Taxke CylecTByeT BO3MOKHOCTb JIJIsl pUCOBAHMSI TOATAKHBIX TUIAHOB,
Ha KOTOPBIE TTOCIIE BHIOIHEHUS PacyeToB Oy/IyT HAHECCHBI UTOTH PAcYETOB.
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5. BBoa AaHHbIX

5.2 PepaktupoBaHue AaHHbIX B cylliecTByrowem danne

PenaktupoBanue cyiiecTBytomero aiila JaHHBIX ClleAyeT HauMHaTh C €ro OTKPBITUS C
IIOMOIIIBKO KOMAaHbI OTK[!I:ITB AJAaHHBIC. 3areM B JAaHHBIX MOXHO BBIIIOJHUTL BCC OIICpalln
pElaKTUPOBaHUS, ONMCAHHBIE B IPEABIAYILIEM ITyHKTE.

Buumanue !

IIpu oTcyTCcTBMM [JOCTATOYHOIO ONbITA NPH BBOAE [JAaHHBIX (NMEPBbIH KOHTAKT C
NMpOrpaMMoii) TMpeaJiaraercsi CHa4aja BbINOJHUTH HECJO0KHbINI NPOEKT ¢ HEeCKOJbKHMH
OTONMTEIbHBIMH NPHOOPaMH. JTO NMO3BOJUT H30eKaThb OMIMOOK, KOTOpble NPH CO3JAHUHU
00JIbIINX MPOEKTOB MOTYT 3HAYUTEJIBLHO 3aTPYAHUTDH U YIJHHUTDH MPOLECC BBOAA JAHHbIX.

CmoTpu Takxke: Menro Daiii, meHro Jlannsle, BBOI JaHHBIX B Tabiuilbl, PUCOBaHKME CXEMBbI M BBOJI JaHHBIX, CBA3aHHBIX
C 2JIeMEeHTaMU 000PYIOBaHHS.

5.3 OOwue gaHHbIe

OOmue nmaHHBIE COJEp)KAaT BCIO HEOOXOMUMYIO TPH MPOSKTUPOBAHMU HH(OPMAIIHIO,
KacarolIytCsi BCErO MPOSKTHUPYEMOTro 000py1oBaHusI U MH(OPMAIIUIO O IMapaMerpax pacyeroB. Jlis
MX BBOJIA CIIY)KUT JAUAIOroBo¢ OKHO [laHHbIe - Of1IMe, BBI3pIBACMOE M3 MEHIO JIaHHBIE C TIOMOIIIBIO
KoMaH 11 O01IHe.

B nuanoroBom okHe HaXOAATCS CIEAYIOIINE 3aKIaIKuU:
[lanHbBIC BBoj 00mmx 1aHHBIX, KACAIOIIUXCSl BCETO MPOEKTA.
[TapameTpsl pacueToB OmnpeneneHue mapaMmeTpoB pacueToB 000y TOBAHUS.

Bo Bcex sueiikax 1uanioroBoro OKHa MO>KHO BBI3BaTh CIIPABOYHYIO HH(POPMAITHIO.
Hwxe onucansl OTENbHBIE 3aKIaIKH JUAIOTOBOTO OKHA.

Jakaanaka JlaHHbIe

3a1<.na)11<a npeaHasHa4YCHa AJI1 BBOJAa JaHHBIX, KACAIOMIUXCA BCEIO IMIPOCKTA.

INaHHbe - D6wue

HazeaHue npoem’a.|

MpUMEp CHCTEMBE © TPAAHUHOHHOA BEPTHKANLHOA Pa3BOoAK

PacnonoseH9e. ...

Warszawa, ul. Filrowa 1 ‘
mgr inz. Piotr Wereszczpnski ‘

[pOEKTHPOBILME, ...

BapuaHT pacyeToe ||'|poexTup|JBaHue HOBOI O oﬁopmmsd| 30HS K. I Temn. HapyxHanate = -20 rpaa. j|

ml AParETPEl TENAOHOCHTENA

Tr I 80 H ‘T dl I 20 H K. TennoHacHTEE | Bona d|
r~ THMEl TRYS, HCMNONESYEME B 000PYI0EaHIMH T aparETPEl HETOUHMKE TEMNS |
- - - Tl
Ty | Crxson Tpy¥h | dnmin | dnmax K Kar. | ¥min | Wmax j dP MNa
Tt o Tt Tt y E »

.Y G0_10704 i0 400 0.400|0.00| 1.0| 3.0
B i IlaBneHWe pacnonarast.
c gpaen[ 2| na
D
E =

_"\, JaHHEIE ,{ M apareTpel DACYETOE Ju'r

|\/ 0K ||x OrmeHa

? LCnpaeka |

Puc. 5.1. Onanorosoe okHo [daHHble - O0Lwime, 3aknagka [aHHble

Oo0was uadopmauusi 0 NpoeKTe

HasBaHue npoekTa: KpaTkasi xapakTepucTika npoekTa.
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5. BBoa AaHHbIX

PacnonoxeHue: MHdopmaLms 0 MECTOHAxXOXAEHUN 34aHWs, B KOTOPOM NpoekTupyeTcs obopyaoBaHue.
MpoeKTMpoBLUUK: WNHdopmaumsa o NpoekTUpOBLLMKE.
BapwuaHT pacueToB: Cnmncok cnyxuT Ans Bolbopa BapuaHTa, OTHOCUTESIbHO KOTOPOro MporpaMma BbINOSHAET pacyeTbl. [JOCTYnHbI

30Ha KnuMm.:

crnepyoLme BapyaHTbl pacyeToB:
MpoekTupoBaHne HOBOro o6opyaoBaHus

OTOT BapuaHT CAYXUT ANA NPOEKTUPOBaHWSA HOBOro obopydoBaHus. [MporpamMma npoekTUpyeT HoBoe
oGopynosaHue, noabupas auameTpbl TPy6oNpoBOAOB M pa3Mepbl OTONMTENbHbLIX NpuGopos. B cnyyae, koraa
pasMepbl OTONUTENbHBIX NPUGOPOB 3adaHbl, MPorpamMma PacCcYUTLIBAET UX MOLLHOCTb, MPUHMMAs pacHeTHbI
MOTOK BOABbI, BLITEKAIOLLMIA U3 PACHETHOTO OXNIaXAEHUA BOAbI B 060PYA0BaHUN.

PerynupoBaHue cyliecTByloLlero o6opyaosaHus

OTOT BapvaHT MPUMEHSIETC MPW BbINOSIHEHUM MPOEKTa PEerynMpoBaHusi CyLLecTBYHOLEro obopyaoBaHus,
Hanpumep, B YTenneHHOM 3daHuu. B aTom crnyyae nporpamma BbINOMHSAET TENroBble W rMapaBnnyeckvie
pacyeTbl, UMeroLLMe CBOeV Lienbio MoABOop TENNOBON MOLLHOCTM CYLLECTBYIOLLMX OTONUTENbHbLIX NPMOOPoB Ans
HYXA, Tennbix nomeLLeHnin. MNMoTok BoAbl, NOAXOAALLMIA K OTONUTENBHLIM NPMBopam Tak KOppeKTUpyeTcs, YTobb!
no Mepe BO3MOXHOCTM 0OecneunTb MX COOTBETCTBYHOLLEW MOLUHOCTbI. OTOT BapuaHT TpebyeT 3agaHus
AnameTpoB TPybONpOBOAOB, a TakKe TUMOB U pa3MepoB OTOMUTENbHBLIX NPUOOPOB.

BHUMAHUE !

Mporpamma He KOppeKTUPYeT pacxoA BoAbl, NOAXOoAsILEe K OTONUTeNbHbLIM NPUGopam B 0QHOTPYGHBLIX
cuctemax

MpoekTupoBaHue n perynupoBaHne o60pyaoBaHUs

70T BapuaHT o6beanHseT ABa npeablaywmx. Ero MOXHO Mcrnonb3oBaTth Kak npy NPOeKTUPOBaHUU B Criyvae
paclUMpeHnsi  CyLLecTBylOLEro 0GOpyaoBaHUs, TaK W MNpU  BbINOMHEHUW MPOEKTa  PerynupoBaHust
CyLLECTBYIOLLErO 06OPYOOBaHMs B CUTyaUuMu, Korga 3aMeHsiloTcst Tpy6onpoBoabl 6e3 3aMeHbl OTOMUTENbHBIX
nprbopoB 1nu 3aMeHsoTcs BbibpaHHble oTonuTerNbHbIe NpUbopbl. Bo Bpemsi pacyeToB nporpamma noadupaet
AvameTpbl TPy6oNpOBOAOB M BENUYMHY OTOMUTENBHBIX MPUGOPOB B Crlyyasix, KOrAa OHW He 3afaHbl, a TaMm, rae
3afaHbl BENWYMHBI BCEX 3IEMEHTOB 06OpPYAOBaHUS, KOPPEKTUPYET MOTOK BOAbI, NOAXOASALUMIA K OTAENbHbIM
OTONMUTENbHBLIM NPUGOPaM, C LENbIO JOCTUXKEHWSI COOTBETCTBYHOLLEN MOLLHOCTY OTONUTENbHBLIX NPUGOPOB.

BHMUMAHMUE !!!

Mporpamma He KOppeKTUPYeT pacxoA BoAbl, NOAXOoAsILEei K OTONUTeNbHLIM NPUGopam B OQHOTPYGHBLIX
cuctemax.

Bo Bcex BapuaHTax mporpamma noabupaeT perynupyioLLyio apmatypy U npeaBapuTenbHble HacTpoMku, a
Takke BbINOMHSAET pacyeThbl, aHaNU3MpyKLLMe pacxod Bodbl B 06OPYAOBaHWM, YYWUTbIBas NOAOBpaHHYHo
apmMaTypy, npeABapuTesbHbIE HACTPOWKUN 1 peasibHble AnameTpbl LWwaiib.

KnumaTtuyeckas 30Ha, B KOTOpPOW pacrnonaraeTcsi 3gaHne ¢ NpoekTMpyembiM 060pyaoBaHNEM.

Temmnepartypa TenjoHOCHTes - Tpynna

Ty, [°C] PacuyeTHas TemnepaTtypa HocuTens, nogaBaeMoln B obopydoBaHue. B criyyae BbIMOnHeHUs MpoekTa perynvpoBaHus
cyllecTBylolwero  06opyAoBaHWS LIEHTPanbHOrO OTOMMEHWs, 3HaveHune Tn MMeeT npuHUMNManbHoe BMSHWE Ha
BO3MOXHOCTb W KayecTBO perynuMpoBaHus. Ee HyxHO onpegenuTb Ha OCHOBe KpuTepueB nopbopa nopatoulen
Temneparypbl.

BHVUMAHWE !

3agaHure pacyeTHoM TemnepaTypbl Huxe 16 °C NpuBeaeT K NepeKnioYeHmnio I'IpOI'paMMbI B PEXMM pacquOB OXIAKOEHMS.
Mporpamma npefocTaBnsieT BO3MOXHOCTb Af1S 0 3 n. Ans atoro
HY>XHO BBECTV TemnepaTypy XONoAHOM BoAbl, NOAaBaeMov B o6opy,qosaHV|e B npeuenax ot 3 po 15.

dT, [°C] PacueTHoe oxnaxgeHvWe HOCWUTENs B CUCTEME OTOMMEHUS MNKW pacyeTHOEe HarpeBaHWe B CUCTEME OXNaXaeHusi
MOMELLIEHUN.

TennoHocutenb
Twn HocuTens, NCNonb3yemoro cucteme (BoAa, STUINEHMMKONb, MPOMUIEHTTINKONb).

KoHueHTpauums

KoHLeHTpauus ruKons.

HapameTpLI HCTOYHMKA TeIlIa - rpynmna

dP, [Ma]

vV, n]

anpaanmquKoe conpoTtuBrieHne UCTOYHUKa Tenna. Mo mMepe BO3MOXHOCTEWN, He cnenyet ynyckatb U3 pacCMOTpeHusA
rmppaBnnyeckoe conpotueBiieHne WUCTOYHWKa Tenna, TakK Kak KU3-3a OTCYTCTBUA CUCTEM perynupoBaHuA nepenaga
OaBneHua Ha pacnpegenutendax unu oTBeTBlIeHUAX 060py,EI,OBaHVI$|, OHO MOXeT WMEeTb BIUAHME Ha BeNUYUHY
aBTopuTeTa TEPMOCTATUYECKMX BEHTUMEN.

BopoeMKocTb UCTOYHMKa Tenna.
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5. BBoa AaHHbIX

ﬂaBJ'IEHI/Ie pacnoJjiaraeMoe - rpymnmna

dPpacn, [Ma]

Pacnonaraemoe gaBneHvne gns Bcel cuctemMbl. Ecnv 3To none ocrtaBuTb nyctbiM, TO nNporpaMmma cama yCTaHOBUT
HyXXHOe [aBlieHune. Ecnn 3apaHHOe 3HauyeHue oTnnyaeTcs oT Tpe603aHm7| CUCTEeMbl, TO nporpaMmma nomMecTuTt
Heobxoanmoe npenoctepexeHne B cnucke oLmnbok

Tumnsl TpyO, UCNIO/IB3yeMBIX B 000PYAOBAHUH - TA0IHLA

lMpegHa3HayeHa Ans BBoAa AaHHbIX O TuMe TpyO, ncnonb3yembix B 06opyaoBaHun. MNMoapobHas nHbopmaums o npMHUMnax BBo4a AaHHbIX B
Tabnuuax nomelleHa B nyHkTe 5.11. BBoa AaHHbIX B Tabnuubl Ha cTp. 70.

HasHayeHune oTaenbHbIX cTonbuos cnepywulee:

CumBon pr6 Auentkn B 3TOM cTONGLE cnyXxaTt ana onpeaeneHna tuna pr6, MCNoJib3yeMblX B NPOEKTUpyemMom O60py,ElOBaHI/1I/1. B Hux

dnmin, [Mm]

dnmax, [Mm]

K, [Mm]

Kam. [Mm]

Wmin

Wmax

Heobx0aMMO BBECTM KaTanoxHble CMMBOMbI TPYD, COOTBETCTBYIOLLME BPEMEHHbIM cumBonam (A, B, C, D). BpemeHHble
CMMBOIbI TUMOB TPYG MCMonb3yloTca B Tabnuuax ¢_gaHHbiMu O Tpybonposogax. [py BBoAe KaTanoXHbIX CUMBOIIOB

MOXHO BOCTONB30BATHCS CIIPABOYHOI MHhopMaumeit (knasuwa F1) B Buae katanora Tpy6.

MWHVMManbHBIM HOMUHAMNbBHBIM  AnameTp Tpyb, nogobpaHHbIX — MporpaMMmoi B MpoLecce MPOEKTUPOBaHWS CeTu
TpybonpoBoaos.

MakcumarnbHbI  HOMUHAMNBHBLIA AnameTp Tpyd, nogobpaHHbIX — NporpaMMolr B MpoLecce MNPOeKTUPOBaHWUS CeTu
Tpy6onposogos

ABCOMIOTHas LLIEPOXOBaTOCTb BHYTPEHHEN MOBEPXHOCTU TpybonposoaoB. BennumHa K BnusieT Ha nuHeliHble notepu
AaBneHus B TpybonpoBodax B TOM Crydae, eCrm B HUX rOCNOACTBYET TypOyneHTHbIN NOoToK. B MoMeHT Bbibopa Tvna
Tpy6 nporpamma npuHumaeT BennumHy K paBHOW BenuuvHe, pekOMeHAOBaHHOW Ans Tpyd B KCrnyaTauUMOHHbIX
yCroBusiX.

TomnwMHa KOTIMOBOMO KaMHsl, OTNararwLerocs Ha BHYTPEHHEN MoBepxHocTU TpyBorpoBopos. KoTroBol kameHb
NPUBOAMT K YMEHBLLEHUIO MIIOLLAAM ceveHuns TpybonpoBoda. B criyyae HoBoro o6opynoBaHusi HEO6X0AMMO NPUHUMATL
TONWMHY kamHsa 3a 0. B cyllecTBytoLeM 060OpyaoBaHUU TOMLMHY KaMHSI criefyeT OLEHUTb Ha OCHOBE OTOBpaHHbIX
obpasuos Tpyb6onpoeoaos. [lpu  3HAaUWTENBLHOM YpPOBHE 3apacTaHus TpybonpoBoAdOB, nepes  BbINOMHEHUEM
perynMpoBaHusi 06OpyAoBaHWs WX HEOGXOAMMO MPOMbITb XUMWUYECKMM CrocoGoM. CoBpEMEHHble TEXHOMOrUM
NPOMbIBKM MO3BOMSIOT NPOBOAMTL TaKyto onepaLmm Bo BpeMsi paboTsl 06opyaoBaHusi, 6e3 ero AoeMoHTaxa

KoppektupytoLwmi koadpULIMEHT MUHMMAIBHOW CKOPOCTU BOAbI B Tpybonposoaax. Ha 6aze Wmin , a Take 3HaueHust
MWHMManbHOM CKOPOCTM BoAdbl B TpybonpoBoaax nporpamma onpedensieT CKOPPEKTUPOBAHHYID MUHUMAarbHYHO
CKOpPOCTb BoAbI B TPYGONpoBoAax U3 3aBUCUMOCTY:
cor dn
Wmin - Wmin ’ Wmin [M/C]
roe:

dn
Wmin - pekomMeHagyemaa MUHUMalbHasa CKOpPOCTb BOAbl B pr60r|p0B0,E|e C [OuameTpom dn, B3ATas wu3
XapaKkTepucTvkv Tpyo.

Bo Bpemsi pacyeToB nporpamMmma rnomeLuaeT B coucke olwmbok nHdopmaumio 06 yYacTkax, B KOTOPbIX BOAA TEYET CO
CKOPOCTbIO MEHbLLUEA MUHUMArbHON CKOPPEKTUPOBAHHOW CKOPOCTU. CKOPPEKTUPOBAHHOE 3HayeHWe MUHUManbHOM
CKOPOCTM BOAbI B TPYBONpoBOaXx He BNMSIET Ha Noabop AMaMeTpoB y4acTKOB.

KoppektupytoLmin koadhduLMEHT MakcMarbHOM CKOPOCTM BoAbl B Tpybonposoaax. Ha 6aze Wmax, a Takke 3HauyeHust
MakcMmarsbHOM CKOpOCTW BoAdbl B TpybonpoBodax, mporpamma onpefensieT CKOPPEKTUPOBaHHY MaKCUMarbHyH
CKOpPOCTb BoAbl B TPyGONpoBoAax U3 3aBUCUMOCTY:

wer =wa w [w/c]

max max
roe:

dn
Wmax - pekomMeHagyemasa MaKkCumalribHasa CKOpPOCTb BOAbl B pr6OI'IpOBO,D,e C AnameTpom dn, BblﬁpaHHaﬂ n3
XapaKTepucTuku Tpyo.

Bo Bpemsi pacyeToB nporpamma nomMeLLaeT B cnucke owmboK MHpopmMaumio 06 yyactkax, B KOTOPbIX Boda TeYeT co
CKOPOCTBIO  MpEBbILLAKLWEN  MaKCUMarnbHYl0  CKOPPEKTUPOBaHHYKD  CKOPOCTb. CKOPPEKTMPOBAHHOE  3HayeHue
MaKcVMasbHOW CKOpOCTM BoAdbl B TpybonpoBodax BnuseT Ha Noabop M KOppekumio anameTtpa yvactkos. lNporpamma
nbiTaeTcs nopobpatb M CKOPPEKTMPOBaTb AMAMETPbl Y4acTKOB TakiM CrocoboM, YTODbl CKOPOCTb MOTOKa BOAbI He
npeBbICUNa MakCMManbHOW CKOPPEKTUPOBAHHOWM CKOPOCTU.

3akaaaka IlapaMeTpbl pacyeToB

3akiaKa CIyKUT IS ONPEICIICHUsI TapaMeTPOB PacyeToB. Y CTaHABIIUBAS TAPAMETPhI, MOXKHO
MOJTHOCTBIO BIIUSITH Ha TMPOIecC pacueToB. [1pu co3iaHuy HOBBIX JaHHBIX MPOrpaMMa MPHHAMAET
3HAYEHHS TAPAMETPOB PACUETOB 110 YMOITIAHUIO.

MaxkcumalibHas yJeJIbHas TUHeHHAd MoTeps JaBjleHns B TpyOonposoaax, Ry, [Ila/m] - mosne pepakrupoanus

Onpe/:lenﬂeT MaKCMarsbHy yaenbHyo NVHENHYI0 NOTEepPIo AaBMEHWS B pr6onp0|30,u,ax Rmax, Bbl3blBAEMY0 TDEHNEM.
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5. BBoa AaHHbIX

3HaueHne Rmax MIMEET BNUsIHWE Ha NoaGop AMaMeTpoB TPyGONPOBOAOB, @ B MOCNEACTBUM U Ha MMOPaBNUYECKOE COMPOTUBIEHNE BCEMO
0Gopy/AoBaHUs, a TaKKe Ha 3aTpaThbl Ha HAacoc v TpyGonpoBoabl.

Mporpamma, No Mepe BO3MOXHOCTEN, noabupaeT AvameTpbl TakuM CrocoGoM, YTobbl yaerbHas fUHedHas noteps AaBneHus B
TpyGonposoze Bbina 6nm3aka, Ho He Bbille, YeM MakcuMarnbHas (Rpea < Rmax)-

BonbLuoe 3HayeHne Rmax MpUBEAET K NOAGOPY MEHbLUMX AMAMETPOB TPYGONPOBOLOB, YTO CHU3WUT pacxodbl Ha TPyBonpoBoak!, OAHaKo
NPUBEAET K POCTY TMAPABMYECKOro COMPOTMBREHUS 0GOPYAOBAHUS M CBSI3aHHLIX C HUM 3aTpaT Ha Hacoc W 3KCryaTauMoHHble
pacxofbl.

PekomeHayemoe 3HaueHme - Rmax = 150 Ma/m.

Nannubie - D6mu1e %]

5

M akc. yleneHaa NUHeRHaA NOTEpA 0aENEHWA B TpYySonpoeagas Bmax(last)

JonA CPSEMT AUMOHHOMD ASENEHWA, YUMTEIESSMOrD B THAPEEN. pacueTax, [X]

oA MCNoALS0EAHHA TENASNDCTYNNERWRA oT TpYGonposoaos, [%]

MakcHvaneHas 40N TENNONOCTYNASHKE oT TRYSONPOBONOE, YIHTEIESEMBIR B TENNOEOM BanaHCs
NOMELEHWA NpW NogGope oTan. fpue. [%]

Hi
=
AHE

dTmin - MUHKMMaNEHDE 0% 1a#EHWE TENNOHOCMTENS B NOTPEOWTEnsx: Tenna, [oC]

dTmas - MaKCHMaNEHDE OXNEKEHWE TENNOHOCHTENA B NOTRE0MTENE Tenna, [ol]

MUHMMENEHDE NageHHE BAENEHUA HA BEHTUAAR TEPMOCTATHYECKMY, [a]

:
=|
(=]
(=]
4k

(5]
=
=2
[=]
4] [l [alv] [a]v

tLHMMaNEHDE NageHKE 43ENEHKMA HA 3AN0PHO-WSMEDMTENBHBIL EA3NaHax, [I'Ia]

MUHHMaNEHDE NalEHHE A3BNEHHA HA PEMYIATORSR NePENaa aasneHKA, [Ma]

- Onumu pacysTos

[ YugcTe TRefyardelil SETORMTET TERMICT STHYSEKME BEHTHASH
[ YuecTe cONpoTHENEHME MCT O4HMKE TEMAE NP PACHETE AETOPMTETOR TEPMOCT. BEHTMASE

[ YEenuTe MOWHICTE OTOMHTEA, MPHEOPOE & TERMOSTATHYECKHIM BEHTHAANM Ha
[V [poBaaMTE aHaAME PACKOALE BOALI B NPOSKTMPYErOM OB0pYaoEaHMM

W EOppekTHMPOEATE QMAMETD TRYSONPOEOLOE

;‘gaHHble :\ M apaheTpil paceTos §
|\/ [1].4 || x OTreHa ||? LCnpaera

Puc. 5.2. lnanoroBoe okHo [aHHble - O0Lne, 3aknaaka NapameTpbl pac4eToB

I[OJ'IS[ I'PaBUTALITUOHHOIO 1aBJICHHS, YUYUTbIBa€Mas B TNIPABJINYECKUX pacueTax, [%] = 10JI¢ peIaKTHPOBAHUSA

B HacocHbIX cuctemMax OTONNEHUsI rPaBUTaUMOHHOE AaBneHne Hambornee 4acTto NpuUBOAUT K YBENTMHEHUIO OaBNEHUA TEMNJIOHOCUTENA B
LUMPKYNALUMOHHbLIX KOnbLUax OGOpy,D,OBaHVIﬂ.

Mcxoasa us ero namMeHsemocTv Ha MPOTSHXKEHWUM OTONUTENbHOro ce3oHa (OT ok. 16 o 100%), pekoMeHayeTCs yuuTbiBaTb TONbko 75%
MaKCVMarbHOro rpaBUTaLMOHHOIO AaBMNEHMS.

JloJ151 HCIOTIb30BaHMSl TEIUIONOCTYIVIEHUH OT TPYOONpPOBOIOB, [%] - moJie pe1akTHPOBAaHUS

OyeHb YacTo B oborpeBaembIx NMOMELLEHUsIX, KpoMe noTpebuTenel Tenna, HaxoasTcs TPy6onpoBoAbl, nosofsLime U OTBOAsLLME
TennoHocuTernb. Tenno, oTAaBaemMoe 3TUMKU TpyBornposodamu, OOMKHO YYMTHIBATbCS MPU ONpefeneHn BeSMYMHBI OTOMUTENbHBIX
npUGOPOB 1 NOTOKa BOAbI, MPOXOASILLErO Yepes HIX.

Tak kak yaLle Bcero pr6onpoaop,b| NpPoKNnaabiBakdTCA B MeCTax, 3Ha4YUTENbHO 3KPaHMPOBaHHbIX (FIO yrnam nomMeLleHni 3a wrTopamu, B
CTeHax nog LLITyKaTypKOVI nT.Aa. ), TO TOJIbKO YaCTb OTAaBaemMoro nmu tTenna 3q)q)eKTVIBHO o6orpeBaeT nomMetlleHune.

Mporpamma aBTOMaTWYECKU OnpeaensieT TEnmonocTynieHns 1 oxnaxaeHve BoApl B TpybonpoBopax, a Tennornotepu MnomelleHus
YMeHbLLIAeT Ha MOLLHOCTb, 3EKTMBHO NepeaaBaemMyto Tpybonposogamm.

PeKOMeH,D,yeTCﬂ yynTbiBatb B TPagUUUOHHLIX CUCTEMax OTOMNIeHUA 70% TerII'IOI'IOCTyﬂJ'IeHI/IIZ oT pr6OI'IpOBO£I,OB B Buae Tenna,
appeKTMBHO oGorpeBarou.l,ero nometleHve. B Criydae TropusoHTalrbHbIX MNOKBAPTUPHbLIX WK pacnpeaenuTenbHbiX CUCTeM aona
ncnosibaoBaHUA TeI'IJ'IOI'IOCTyI'IJ'IeHMﬁ oT pr60|'|p0BO,EI,OB He [JOJDKEeH npesbllaTb 30%.

Mpumep:

Tpy6onpoBoabl, NPOSIOKEHHbIE Yepes MOMELLEHNE, BbIAENSIOT TEMMOBYO MOLWHOCTE:  Qaon = 400 Bt
[onsi icnonb3oBaHWs TENMONOCTYNNEHNI OT TPpybonpoBoaoB 70 %
TennonoctynneHus, apdeKT1BHO NepedaHHble B NoMeLLeHme Qponad = 280 Bt

MaxkcumaibHasi 10151 TeIJIONOCTYIVIEHHH OT TPy0ONmpoBOI0B, YUYHTHIBAEMbIX B TeIVIOBOM 0ajlaHce MOMeLeHHs!
npu noadope oron. npud. [%] - nose pexaKTHPOBAHUS
Tenno, oTtoaBaemoe pr60|‘IpOBO,EI,aMM CUCTEMbI, NPONIOXEeHHbIMXU B MOMELLeHUAX, pJaxe nocne ydeta A0nnM UCNoNb3oBaHUA

TENnonocTynneHNn MOXeT MOKPbITb CYLLECTBEHHYIO YacTb TENMONoTepb NMOMeLLEHUs. OTO MOXeT MPUBECTU K NOABOPY OTOMUTENbHbIX
nNpubopOoB 3HAYUTENBHO MEHBLLNX Pa3MEPOB, YEM BbITEKANO Obl M3 UX PACYETHOM TEMMOBOM MOLLHOCTH.
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5. BBoa AaHHbIX

PekomeHayeTca npu noadope oTonuTernbHLIX NPUGOPOB 3a4aBaTb MakcUmaribHOe 3HaYeHue 4OoMM TeNoNOCTYNNEHNA, COCTaBMNSAIOLLYI0
30% ot TennonoTepb.

Mpumep:
PacueTHble Tennonotepu noMeLLeHnsa Qo = 500 Bt
TennonoctynneHus, apdeKTBHO NepefaHHbIe B MOMeELLEHe Qponad =280 Bt
MakcrmanbHas Jonst TennonocTynneHui, yunTbiBaeMbix B 6anaHce 30 %
MakcumarnbHble TeNNonocTynNneHns, yunTbiBaeMble Npyu Nnoadope oTonuTenbHbIX Npubopos  0.3*500 = 150 BT
Tpebyemasi TennoBasi MOLHOCTb OTONUTENbHBIX NPpMBopoB Qon =500 - 150 = 350 BT

Tak kak Qponac Gombwe, yem 30 % oTr Qo, To mpu nogbope oTonNUTENbHbIX MNpPUOopoB OyaeT yuteHo Tombko 150 BT
TENNONoCTYNNEHUNA.

MuHIMAIBLHOE OXJIaKIeHUE TEIUIOHOCUTENS B moTpeduTedie Temwia dT ;,, [°C] - moJie pexakrupoBanus
MakcuMajIibHOe OXJIAXK/IeHHe TeMIoHOCuTeIs1 B moTpednTesie Temia dT ., [°C] - mose perakTupoBaHusi

ﬂpvl onpeaeneHnn noToka BoApbl, NoaxoAsLLen K oTAenbHbIM NoTpebuTensam Tenna, HeobxoaMMo BBECTU OorpaHn4yeHna Ha ,E]OI'chTI/IMbIIZ
[OManasoH oxnaxaeHust TeNoHOCUTeNs B NoTpebuTtensax Tenna.

Crvwkom Gonbluasi pasHMua B OXNaXOeHWW BoAbl B OTAEMNbHbIX NOTPebutensx Tenna npuBeaeT K HEKOPPEKTHOM paboTe cucTeMbl
otonnexusi. OcobeHHO B nepexodHble Nepnogbl MOXeT CTaTb NPUYMHON M3OLITOYHOrO M He4OCTaTO4YHOro oborpeBsa NoOMeLLEHNIA.

Mo aton NpuynHe, a TaKkke UCxXoaa U3 XapakTepUctuk n0Tpe6V|Tene|7|, HeobxognmMo OrpaHnynTb ,E]OI'IyCTI/IMbIIZ AnanasoH oxnaxaeHusa
BOAbI.

C ,upyron CTOPOHbI y3KVIl7I OnanasoH OXnaXaeHVs orpaHUYMBaET BO3MOXHOCTb MOACTPaMBaHUS TEMNMOBOW MOLLHOCTMN r|0Tpe6MTene|71 K
TEennoBbIM HyXaam noMeLLeHNn n3-3a M3MEHeHus1 NoToka TennoHocutens. B cnepcteum yero BO3pacTeT 4ucno n0Tp96v|Tene17|,
BEIMNYMHbI KOTOPbIX OOJIMKHbI ObITb N3MEHEHbI.

PekomeHayembIn avanasoH oxnaxaeHusi coctaBnaeT oT dTmin =10 °C o dTax = 40 °C.

MunnManbHOE NaJeHne JABJICHU HA TEPMOCTATHICCKUX BEHTHJIAX, [I'Ia] = 110JI€ peIAKTUPOBAHUS

B 3TOM nome MOXHO 3apaTb 3HAYEHMe MUHUMANbHOTO NafdeHust AaBreHusi. Ecnm octaBuTb 3TO none nyctbiM, TO 310 GyaeT
paBHO3Ha4YHO BBOAY 3HaueHust 0.

HesaBucrMO OT 3ajaHHOTO NafeHVsl JaBfieHUsi Ha TEPMOCTATUYECKUX BEHTUMSX NporpaMmMa yunTbiBaeT TpeboBaHuWs, KacatoLmecs nx
aBTOPUTETOB (€Cnu BbibpaHa onuusi YyecTb TpeGyeMbliit aBTOPUTET TEPMOCTaTUYECKUX BEHTUNEN).

MuHuMaibHOE NajieHue JaBJIeHHUs HA 3aIIOPHO-U3MEPUTEIBHBIX KJIallaHAX, [I'Ia] = 110J1€ PEAAKTHPOBAHUA

B 3TOM none MOXHO 3agaTb 3HAYEHWE MUHUMAnNbHOTO MNadeHust AaBneHusi. Ecnn octaButb 3TO none nyctbiM, TO 3TO 6yueT
paBHO3HA4YHO BBOAY 3HAYEHUA 0.

3apaHHOe NafeHve [AaBreHus y4uTbiBaeTCA nNpu non60pe HacTpanBaeMbIX 3anOpHO-U3MEPUTESbHbIX KIlanaHoB, YCTaHaBIMBaeMbIX B
OCHOBaHUW CTOSIKOB UMW OTBETBIIEHWN.

MunnManbHOe NajeHue JaBJIeHUsT HA peryJjasaTopax nepemnaaa 1aBJjJIeHUA [I'Ia] = 110J1€ pEAAKTUPOBAHUA

B 370 none MoxHO BBECTW 3HAYEHNE MMHMMArbLHOIO NajeHus faBneHns. Ecnmn octaButb 3To none nycTbiM, TO 3TO 6y,qu paBHO3HA4YHO
BBOAY 3Ha4YeHUA 0.

3agaHHoe nafeHve OaBrieHUst YYUTLIBAETCA TOMbKO NP MoaGope perynsTopoB nepenaja AaBneHusl, He CHaGXEHHbIX (yHKuMen
orpaHuyeHust pacxoga.

YdecTh TpeOyeMblii aBTOPUTET TEPMOCTATHYECKMX BEHTUJIEH - 110J1e BbIOOpa

BblgeneHne aToro nons MO3BOMMT Nporpamme perynupoBaTh rvapasnmyeckoe obopyaoBaHue, Mo Mepe BO3MOXHOCTEN nogobparb
TakuM CnocoboM HaCTPOWMKYy TEPMOCTaTUYECKUX BEHTUMEN, YToObl X aBTOPUTETbI OblIM HE MeHbLUe 3Ha4yeHWsl, 3aJaHHOro B none
penakTMpoBaHus (pekomeHgyemoe 3HadeHve - 0.3). BbinonmHeHwe 3Toro TpebGoBaHMS 4YacTo CBSI3aHO C POCTOM MAPaBMYECKOro
conpotueneHus obopyaosaHusi. OgHako obecneunBaeT XopolumMe YCroBus ANs paboTbl TepMocTaTuyeckux BeHTwrnen. porpamma
nomMeLLaeT B CrINCKe OLLMBOK MHPOpMaLIMIO O BEHTUMSIX, HE OTBEYaloLLmX TpeboBaHNSIM OTHOCUTENLHO aBTopUTETA.

PeKOMeH,ElyeTCﬂ, 4TOGbI 3TO Nose Gbino BblAENeHO.

Yuyectb COIIPOTUBJICHUEC UCTOYHHUKA TEILIA IPU PACYETEC aBTOPUTETOB TCPMOCTATHYCCKUX BEeHTHJIEH - moJie Bblﬁﬂpa

ﬂpvl BblAENEeHUn 3TOro nosa nporpaMmma 6y,qu YunTbIBaTb CONpPOTUBIIEHNE UCTOYHUKa Tena B npouecce onpeanernieHna aBToputeToB
TepMoCTaTU4eCckmnx BEHTUNEN.

370 nore pekomeHAyeTcsl He BbIOENsTb B TOM Cryyae, Korga Ha pacnpeaenuTtensix UCMosib3yeTcsl BEHTUMb, CTaGUIU3NPYHOLLMIA
pasHuLy pacrornaraemoro JaBrneHus.
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YBeJIUUNTHh MOIIHOCTh OTONMUTEIbHbBIX HpHﬁOpOB C TEPMOCTATUYCCKUMHU BEHTUJIIMH HA - 110JI€ Bblﬁopa

BblgeneHne 3Toro norsi BbI3OBET yBENUYEHUE TPEGYEMO MOLLHOCTY OTOMMUTENbHBLIX MPUGOPOB C TEPMOCTATUYECKUMUN BEHTUSIMU Ha
NPOLIEHT, 3aflaHHbIV B None pefakTUpoBaHus, a B NOCNeACTBUN - YBENUYEHWE NOBEPXHOCTY OTONUTENBHBIX NPUBOPOB (MPOEKTUpOBaHWe
oTonuTenbHbLIX NPMGOPOB) NIMGO NOTOKa BOABI, NOAXOASALLErO K OTONUTENbHBIM Npubopam (perynnpoBaHme CyLLeCTBYHOLLIMX
oTonUTENbHBIX NPMBOPOB). Lienbto aToro SBRseTCS KOMMNeHcaLysi NOCNeACTBUN pa3perynpoBaH1st TENSOBOTO U MMAPAaBIIMYECKOTO
060pyaoBaHus, BbI3BAHHOMO BPEMEHHBLIM AehULMTOM B Nofaje Tenrna (HOYHOE CHUXKEHUE, MHTEHCUBHOE BbIBETPUBAHWE U T.4.).

[lo HeflaBHero BpeMeHu Npy NpoeKTUpoBaHUM 060pyAOBaHNS Li.0. HE YYUTHIBANCS KOAMULIMEHT, YBENMUMBAIOLLMIA MOLLHOCTb
OTONUTENbBHBIX NPUBOPOB C TEPMOCTATUYECKUMMN BEHTUMSIMU. B CBS3M C 3TUM, NPU BbINOMHEHUW PacYeTOB Ansi NPOEKTOB
perynupoBaHus cyLLecTBytoLLero o6opyaoBaHust pekoMeHayeTcsl, YTo6bl 3TO nore Bbirio BbIAENEHO TONMbKO B TEX Cryyasix, ecnm
3[aHue, B KOTOPOM HaxoauTCsl perynmpyemoe o6opyaoBaHue, Gbio JONOMHUTENBHO YTENNeHo, NGO rae AonycTMa BO3MOXHOCTb
U3MEHEHUS BENUYMHBI OTOMMTESbHLIX NPUGOPOB. B Apyrux criyyasix MOXeT okas3aThbCsl, 4TO yBenuyeHue Ha 15% MoLLHoCTU
CYLLIECTBYIOLLIMX OTOMUTENBHBIX NPMBOPOB ByaeT CBsA3aHO C HEOBXOAMMOCTbLIO NOAAYM BOAL! B 060pyAOBaHME CO CIMLLKOM BbICOKOW
TemnepaTtypoi, a Takke NpUBEAET K YPE3MEPHOMY YBESMHEHMIO KONMYECTBA BOABI, LIMPKYNpYtoLLel B 06opyaoBaHuu, U,
COOTBETCTBEHHO, - POCTY €r0 MMAPaBIIMYECKOTO COMPOTUBEHUSI.

ﬂpl/l NPOeKTupoBaHMn HOBOIro oGopy,qosava 3TO nore AOIMKHO ObITb BblAENEHO.

IIpoBoauTh aHAIN3 pacxoJa BOAbI B 000PYI0BAHNH - II0JIe BLIOOpA

BblgeneHue aToro nons npueBeaeT Kk TOMy, YTO Nporpamma npu noabope perynupytoLleil apMaTypbl BbIMOMHAT pacyeTbl, aHanuanpys
pacxod BoAbl Ansi OTAEelNbHbIX NOTpebuTenen Tenna. B pacyetax yuuTbiBaloTCcs nogobpaHHble npeaBapuTenbHble HAaCTPOMKM (YacTo
npy ckaykoobpasHoOM cnocobe), a Takke AnameTpbl OTBepcTUn Wwanb. briarogapst aToMy, NPOEKTUPOBLLVK MMEET BO3MOXHOCTb OLIEHUTD
Ka4yecTBO NpeABapuTENbLHON PerynMpoBKU MPOEKTMPYeMOoro 060opyaoBaHuS.

MHcopmaumsi o pocte unu nageHuM notoka BoAbl 4Yepe3 oTAenbHble I'IOTpeGVITeJ'IVI Tenna, BbI3BAHHOIO rnapasnn4eckum
HEeCOOTBETCTBMEM LIMPKYNALMOHHbLIX KONnew, pacnonaraeTca B Tabnuue ¢ ntoramuv pacyeToB LMPKYNALIMOHHBIX Konew,. Kpome TOro, B
cnucke oLnBoK pasmellaeTca I/IHd’,)OpMaLI,I/IOHHoe coobLieHne o cnyyadax 3HauyuTenbHOro pocrta unun nageHua noTtoka BOAbl B
OoTAENbHbIX I'IOTpe6VITeJ'IﬂX Tenna, Bbi3BaHHbLIX HEMPaBUIbHOWN NpeaBapuTenbLHON peI'yJ'IVIpOBKOI;L

MpuHMMas BO BHUMaHWe TPYAOEMKOCTb aHanmM3vMpyemblX pacyeToB pacxoda Boabl B 0bopyaoBaHun (B 0COGEHHOCTV npu GonbLuom
ob6beme 060pya0BaHMS), peKOMEeHOyeTCsl, YTOObI 3TO None BblNo BbiAENEHO TONbKO BO BPEMS BbINMOMHEHUS] KOHEYHBLIX PacyHeToB

KoppekTupoBats inaMeTpbl TPYOONIPOBOOB - I0JIe BbIOOpa

BblgeneHune aToro nons npusedeT K TOMy, YTO NporpamMma BO BPEMS pacveToB NPoV3BeAeT KOpPeKkUMio AnaMeTpoB Tpybonposoaos B
LIMPKYNSALMOHHBIX KOMbLiax € U3bbITOYHBIM daBfeHvieM TennoHocutens. bnarogaps koppekuun anameTpos, B BOMbLIMHCTBE CryvaeB
anameTpbl Tpyb OyayT yMEHbLUEHbI.

MpuHMMasi BO BHUMaHWE TPYOAOEMKOCTb pacYeTOB, KOPPEKTUPYIOLUMX [AMameTpbl (B 0COBGeHHOCTM npu  GonblwoM obbeme
o6opynoBaHusl), pekoMeHayeTcs, YToGbl 3TO Nnone BbiNo BbiAENEHO TOMbKO BO BPEMS! BbINOSTHEHWSI KOHEYHBIX PAacHETOB.

BHumaHume!ll

anI OTCYTCTBMM ONbiTa B BbINOJIHEHUU NMPOEKTOB perynupoBaHus OGOpyﬂOBaHMﬂ He crnegyeTt U3MEeHATb npeanonaraemMble
napameTpbl pacyeToB. HenpaBunbHble 3Ha4YeHUs MOryT npuBecT K BOSHUKHOBEHUIO OLWNGOYHbIX UTOTOB pac4yeToB.

CmoTpu Takxke: Menro Janubie, BBoI JaHHBIX.

5.4 [JaHHble 0 noMeLlleHUnax

JlaHHBIE O MOMELICHUAX COJEpXKaT MH(POPMAIUIO, KACAIOIIYIOCs OTAIUTMBAEMBIX MOMEIICHUN U
TEX, 4Yepe3 KOTOpbIE MPOXOAST TPYOOIPOBOIBI MPOCKTUpPyeMOro obopyaoBaHus. s mx BBOAa
CJ'Iy)KI/IT IAJIOroBO€ OKHO gaHHLIe -HOMG!!!CHI/IH, BbBI3BIBAEMOC M3 MCHIO QaHHBIG C IIOMOIIIBHO
koMaue! [loMernenus.
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¥% Nannie - Momemenna E
Crve.| tBra Qo Qxon OImcanme -
[oC] [Br] [Br]
106| 20 1500 0| Kormara
203 20 1000 0| Kormara
204 20 700 0| Kyxma
205| 25 500 0| Barniaa
206| 20 1500 0| Kormara
303 20 1000 0| Kormara —I
304 20 700 0| Kyxma
305 25 500 0| Barniaa
306 20 1500 0| Kormara
403 | 20 1200 0| Kormara LI
‘\/ (1].4 H? anaskal

Puc. 5.3. Ananorosoe okHO [aHHble — [omelleHus

Hixe onmcansl 3HaYEHUS OTACIBHBIX noJei JUaJIOrOBOI'0 OKHA.

Taoanna

B Ttabnuue HeobxoAMMO NOMECTUTb AaHHble O BCEX MOMELLEHUSIX, B KOTOPbIX HAaXOAATCA anemMeHTbl 06opyaoBaHus U.0. (TpybonpoBoapl,
oTonuTenbHble Npubopsbl). Kaxaas cTpoka Tabnuubl COAEPXUT OaHHble, CBA3AHHbIE C OOHMM MomelleHueM. [Ans Bcex sveek Tabnuubl
MOXXHO Bbl3BaTb CNPaBOYHYH MHDOPMALNIO.

B otaenbHble cTonbubl Tabnuupbl CrieayeT BBOAWTL CIIEAYHIOLLY0 UHGOpMaLWIO:

CumBon Howmep (crmBon) nomeLueHms.

teu, [°C] PacuyeTHas Temnepatypa Bo3gyxa B MOMELLEHUN.
Q,, [BT] PacuyeTHble TennonoTepu NnomeLLeHus.

Qqons[BT]  Tennonoctynnenvsi B nomeLLeHve.

BHumanue !!!

TennonocTtynneHus oT TpyGoNpPOBOAOB NPOEKTUPYEMOro 060PyAOBaHUSA Li.0. PAacCCUMTLIBAIOTCA U YUUTLIBAOTCA NPOrpaMmon,
a No3ToMy HeT He06X0AMMOCTU NoMelLaTh UX B 3TOM CTonbLe

Onucanme OnucaHue NoMeLLEHMS.

I[aHHBIe O NIOMCIICHUAX MOJXHO TAaKKC BBOIAWUTL B MPOLCCCC PUCOBAHUSA CXCMbI O60[2_y_g0BaHI/ISI B

TaOIMYHOW YacTH OKHa [laHHbIC - PUCYHKH .

CmoTpu Takxke: Boa iaHHbIX, MeHIO JJaHHBIE.

5.5 PucoBaHue cxeMbl 1 BBOA OaHHbLIX 06 3fieMeHTax o6opynoBaHus

[TpuHATHIA B IpOrpaMMe CIIOCO0 PUCOBAHMS U TPABKH 3JIEMEHTOB PUCYHKA OYCHb MPHOJIMKEH K
pEelIeHUsM, HCIOJB3YEMBIM B APYTHX TpadUUecKux mporpammax, padoralmux B cpeae MS
Windows. B c¢Bsi3u ¢ 3TUM 0COOBI, TOJIB3YIONIMECS APYTUMHU TPaQUUECKUMH TPHIOKCHUSIMHU, HE
OyIyT UMETh MPOOJIEM C OBNIAJICHUEM (PYHKIIUEH PUCOBAHMUSI.

bnaronaps rpaduueckomMy mporeccy MNPOEKTUPOBaHUs, HH(OpMAIMs O MPOEKTUPYEMOM
000pYyIOBaHWU BBOJMUTCSI Ha PUCYHKE CXEMbl 000PY/IOBAHHS, YTO MPUBOAUT K JyUIllel YUTAeMOCTH
KaK JJAaHHBIX TaK U UTOTOB PacueTOB.

[Ipouecc mpoexktupoBanus mnpu nomony nporpammbl COMAP C.O. HanmoMUHAET BBINOJHEHUE
00OpyIOBaHUSI HA YEPTEXKHOW JTOCKE C TOH JIMIIb Pa3HULEH, YTO Ui HAPHCOBAaHHBIX 3JEMEHTOB
o0opynoBaHusi TpeOyeTcsi eIle BBECTH JOMOJHHUTEIbHO HEOOXOAUMYI HH(MOPMAIHIO, YTOOBI
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IporpamMma MorJjia oJ00paTh UX 3HAYCHUS. 3aTO BMECTO JIC3BUS IS TIOAYUCTKH YepTeKa UMEETCS B
pacriopsbkeHud psii GYHKIMHA Uil PeJaKkTHUPOBaHUS, IMO3BOJISIOUIMX IMepeMelarb, MOBOPaYUBaTh,
KOIMPOBATH U yAAISITh HAPUCOBAHHBIE SJIEMEHTHI.

OueBuIHO, KpOME JAaHHBIX HA PHCYHKE, HEOOXOIMMO TaKXKe 3a/JaTh JOMOJHHUTEIBHYIO
nH(pOpMAITUIO 00 AJIEMEHTaX PUCYHKA TAKMX KakK: THUIBI OTOMUTEILHBIX PUOOPOB, TPYO, apMaTyphl,
JTAHHBIE, KaCalolMecs OTaIUIMBaeMbIX MMoMeuleHnd u T.0. OpHako o0beM 3ToM uHbOpMaIHH
OTpaHUYEH 0 MHHHMYMa, TaK KaK IMporpaMma caMa paclo3HaeT COeIWHEHHE TPYyOOIPOBOJIOB,
CTOCOOBI TIOACOEMHEHHSI OTONHUTENBHBIX MPHOOPOB, PUHAIICKHOCTh OTOMHUTENBHBIX MPHOOPOB U
TpyOOIIPOBOJIOB K OTAECNBHBIM TMOMENIeHUsIM. [loaToMy oOTmagaer HEoOXOAMMOCTh B 3aJaHUH
WHPOpMAIIMHY, B KAKHX TIOMEIICHUSIX UMEIOTCS TEIUIONOCTYIUICHHS, KaKasi TeMIepaTrypa OKpy>KCHHS
TpyOOIPOBOJIOB, C KAKUMHU Y4aCTKaMU COEAUHSIOTCS OTOMUTEIbHBIC IPHOOPHI U T.JI.

bnaronaps moiaHOMy COXpaHEHHUIO BEPTHKAJILHOIO MaciiTada pUucyHKa (OTOMUTEIbHbIE TPUOOPHI
TaKkKe HapHCOBaHBI B MaclITale), HET HYXKIbI 33aJaBaTh Pa3HUIy MEXIy HEHTPaMHU OTOMUTEIbHBIX
npuOOpPOB M HUCTOYHWKA TEIUIa, a TaKXKe BBICOTY U JUIMHY BEPTUKAIBHBIX YYacTKOB. Bcio oty
MH(OPMAIIHIO IPOTpaMMa caMa B COCTOSTHUN ONPE/ICIUTh HAa OCHOBAHUH PUCYHKA CXEMBI.

Kpome o0OBIYHBIX (YHKIMH pUCOBAHUS 3JEMEHTOB CXEMBbl, B MpOrpamMMme ecTb psiJI
JIOTIOTHUTEIBHBIX KOMaH/I, IMEIOIINX CBOEH IENIbI0 MAKCUMAIILHO YIIYYIIUTH Mpoliece rpaduuecKoro
BBOJIa JTAHHBIX.

Cxema cozmaetcst B crierasibHoM okHe (Puc. 5.4), cocrosiimeM w3 4acTu Ijisi pucOBaHMs (1Ba
BUJIa PUCYHKA 00OpYIOBaHUS), TPEIHA3HAYCHHOMN /ISl PUCOBAHUS CXEMBI M MOATAXKHBIX IUIAHOB, a
TaKKe TaOJIMYHOM YacTH, CIy>Kalllei /Ui BBOJA JaHHBIX, CBSI3aHHBIX C HAPUCOBAHHBIMU 3JIEMEHTAMU
000pyI0BaHUSI.
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Puc. 5.4. OkHo [aHHble - PUCYHKM NpegHa3Ha4YeHo Ans pucoBaHKs CXeMbl M TabnMYHOro BBOAa AaHHbIX 00
anemeHTax o6opyaoBaHus

[IporpamMmma Take MO3BOJIAET PUCOBATH IUIAHBI 3Takel. B HmkHel dacth okHa JlaHHBIE -
PucyHKY HaXxoAsTCs 3aKIa/IKK C PUCYHKAMH, BXOJSIIUMH B IIPOEKT e BRGRY. (S CFY Ty [lepBas
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5. BBoa AaHHbIX

3aKJIagKka COACPKUT PHUCYHOK CXCMBI. OcrabHbIe 3aKJIaJKu TPEAHA3HAYCHbI [JId PHUCYHKOB
MOATAXXKHBIX IU1aHoB. KHomka C JIeBOH CTOPOHBI CIIYKHT IAJIS IIPaBKU CIIMCKA PUCYHKOB, BXOJIAIIUX
B ITPOCKT.

Jliist mpoeKTUpoBaHusl 000PYAOBaHMSI IOCTaTOYHO HAPUCOBATh €r0 cXeMy. PHucoBaHMe M1aHOB HE
aBisieTcs  HeoOXoauMbIM. Hipke ommcaHbl TNPUHLMIB  PUCOBAaHUS CXEMbl  O0OpYIOBaHUS.
Nndopmarms o pucoBaHuu 11aHoB Haxoautcss B myHkre 0 I[lpuHmmnbl pucoBaHus A
OJTHOTPYOHOI CHCTEMBI OTOIJICHUSI HUUEM He OTIUYAIOTCS OT paHee MPUBEICHHBIX ISl IBYXTPYOHbBIX
cucteM. [naBHble TpyOONpPOBOIBI OMHOTPYOHON CHCTEMBI PHUCYIOTCSI TOCIE BBIOOpa KHOIIKU

TpyOonpoBoa 0oAHOTPYOHbIH  Jl1s1 pucoBaHusl BEPTUKAIBHBIX M TOPU3OHTAIBHBIX 3aMBIKAIOLITUX

YYaCTKOB CIIyaT KHOIIKH @ @ K 3ambIkaronieMy y4acTKy MakCUMalbHO MOXHO MPUCOEIUHUTH
JIBa OTOMUTENBHBIX Mpubopa. [Ipum momomu 3aknagoxk Tpybonposoa noaarommii 1 TpybonpoBoa
00paTHBIIl PUCYIOTCS TMOAAIONINE W OOpaTHBIC MOABOAKU OTOMUTENHHBIX MPUOOPOB, COSAUHSIONINE
OTOIUTEITLHBINA TIPUOOP C KOHIIAMH 3aMBIKAFOIIIET0 YIacTKa.

Knonku \il BIREN MO3BOJISIIOT  PUCOBATH TOJKJIIOUYEHHE OTOIMUTENbHBIX IMPUOOPOB B
OJTHOTPYOHBIX CHCTEMax MPH MOMOIIM TPOWHHKOB MJIM OTBOJOB C MeIHBIMH TpyOkamu. Ha mMemHbIx
TpyOKax MOXHO pa3MellaTh TEPMOCTATUUECKHE M OOpaTHbIE BEHTWIM OTONUTEIBHBIX MPHOOPOB.
TpoltHuKM 1 OTBOJBI C MEAHBIMU TPYOKaMH MOXHO MOJKIIFOUATh HEMOCPEICTBEHHO K OTOMUTEIbHBIM
npubopam MO0 K  HIKHAM  WIM  OOKOBBIM  OJHOTPYOHBIM  arperaTHbBIM  BEHTHJISIM
(IpUCOEIMHUTENBHBIM Y3JIaM).

Ecnu npu oronuTensHOM NpuOOpe MOHTHPYETCSl BEHTWIIb, TO €ro HEOOXOAMMO pHCOBATh MPH
IIOMOIIIM KHONIKY BeHTW/Ib oTonmmMTebHOr0 Npudopa B OHOTPYOHOM cHCTeMe , Jis BcTaBku

arperaTHbIX BEHTUJIEH AJsi OMHOTPYOHOU CHCTEMBI CITYKUT KHOIKA _

Kak Ha TpyOompoBogax OZHOTPYOHBIX, TAK M HA 3aMBIKAIONIMX YYaCTKaX MOXKHO Pa3MECTHUTb
dbaconubie m3nenus ¢ 3aknagku TpyoonpoBoas! == J': a TaKKe apMmarypy C 3aKlaJku Apmartrypa

Ha% £,

PucoBanue mnaHoB sTaxeii Ha cTp.63.

BHUMAHMUE !!!
Cxema MoOKeT ObITb HAPHCOBAaHA TOJBKO HA PHCYHKe, NPUIHCAHHOM K IEPBOHM 3aKJIaJIKe.
Henb3s n300pakaTh cxeMy Ha HECKOJIBLKMX PUCYHKAX.

Kaxmplii w3 BUAOB pHCYHKa HE3aBUCHMMO MAacIITaOUpOBaH, YTO JAaeT BO3MOXKHOCTBH ISt
OJTHOBPEMEHHOTO TPOCMOTpa KaK BCETO PHCYHKA, TaK U BBIOpaHHOTO ¢parMeHTa. ITO ObOJerdaer
TOYHOE PUCOBAHKE TPH OTHOBPEMEHHOM POCMOTPE BCEH CXEMBI.

[Iponopiy OTAENBHBIX 3JEMEHTOB OKHA MOXKHO TPOW3BOJILHO H3MEHSATh. MOKHO, Hampumep,
MMPpOCMATPUBATH TOJIBKO YaCTh OKHA IJId pUCOBAHUWA WJIK YaCTh Ta6J'II/ItIHy10 " OOVH BUJ pUCYHKaA.

B BepxHell wacTW IJIaBHOTO OKHA MPOTPaMMbl HAXOIUTCS MaHedb (GYHKIUN puicoBaHus. OHa
COJEPKUT PsIi KHOTOK, MPEIHA3HAUYEHHBIX ISl PUCOBAHMS OTMENBHBIX 3JIEMEHTOB OOOpPYAOBaHMS.
Knomnku pacronararorcsi Ha HECKOJIBKHMX 3aKJTaKaX, JENAIIX M0 TeMaTHKE AJIEMEHTHI PUCYHKA (CM.
1. 5.15. Ilanens pyHKUUIi pucoBanus Ha cTp. 87).

PurcoBaHne OCHOBBIBAeTCS Ha BHIOOPE COOTBETCTBYIOIICH KHOIIKU M M300paXKCHHUS, CBI3aHHOTO C HAM
JJIEMEHTA.
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5. BBoa AaHHbIX

[Iporpamma ocHarieHa Takke (QYHKIHCH MepeMelIeHus, KOMMPOBAaHUs, BCTABKA M yJAJICHUS
OTJICTBHBIX DJIEMEHTOB pHUCYHKAa. biaromaps »ToMy, a Tarkke Omaromapsi Ooratoi OmOIHMOTEKE
AJIEMEHTOB, MOYKHO TPAKTUYECKU HAPUCOBATh IPOU3BOJILHYIO CXeMYy 000pY/I0BaHHS.

Tabmuunast 4acTh JaeT BO3MOXHOCTH Uil yAOOHOTO PENAKTUPOBAHUS IAaHHBIX, CBA3AaHHBIX C
arieMeHTaMu o0opyaoBaHus. [IpaBke MOIJIEKAT AJIEMEHTHI, BBIICIEHHbIE Ha pUCYyHKe. Kaxmomy
BBIJICJICHHOMY 3JIEMEHTY COOTBETCTBYET OJiHa CTpoka B Tabmuie. [Iporpamma cama BbICBEUHMBAET
COOTBETCTBYIOIIYIO TaONMIly B 3aBHCHMOCTH OT THIA YyKa3aHHOTO oObekra. Hampumep, MOXKHO
BBIJICIUTh HA PUCYHKE HECKOJBKO OTOMMTENILHBIX MPHOOPOB, a MOTOM B TAOJIMIE MHIUBHIYAIbHO
WM3MEHUTH CBOMCTBA KaXKIOT0 U3 HUX.

TabnuuHble NaHHbIE TUHAMHYECKHU CBS3aHbl C PUCYHKOM cXeMbl. Bo Bpemsl BBOsJa JaHHBIX B
TaONUIly TporpaMMa aBTOMaTHYECKH YKa3bIBaeT (PparMeHT PHCYHKA C PEJaKTUPYyEeMbIM OOBEKTOM M
JIONIOJTHUTEIPHO M3MEHSIET I[BET ATOr0 O0OBEKTa TaK, YTOOBI MOYKHO OBLIO €ro OTJIUYUTH OT JAPYTHX.
brnaromaps sTomy, B mpouecce MoauuKanuu OOJIbLION I'PyNIbl JaHHBIX BCErZla M3BECTHO, KaKOW
3JIEMEHT PUCYHKA B IaHHBI MOMEHT pelaKTHPYETCH.
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Puc. 5.5. ®parmeHT okHa [aHHble - PUCYHKM € BbI3BaHHBIM MEHIO BbICTPOro gocTtyna

Tabmuma cHaGkxeHa (GYHKIHMEH MOMCKa M 3aMEHBl JAHHBIX ISl BCEX TPy 3JIEMEHTOB
obopynoBanus. Harmpumep, 9T00bI M3MEHHUTH TUI OTOIUTEILHOTO TPHOOPA BO BCEM MPOEKTE WITH B
BBIOPAaHHOM (pparMeHTe CXEMbl, JIOCTATOYHO BBIJCIUTH COOTBETCTBYIOLIYIO 00JaCTh PUCYHKA, B
TaOJMYHOM YacTH BHIOPATH 3aKJIAAKY TAONUIBI C OTONHUTEILHBIME MPUOOPaMH, a 3aTeM NMPUMEHHUTH
(YHKIMIO 3aMEHBI M 3aMEHUTH CTapbIii CHMBOJI OTOIMHTEIBHOTO MPHOOpa Ha HOBBIH.

Bo Bpemst TaOnmuHOM MpaBKM JaHHBIX INPOTpaMMa MOXKET OBITh TEPEKIIIOUEHa B PEXKHM,
MPEAOXPAHSIOIINI OT CIIy4alHOTO YAaJICHUs] HAPUCOBAHHBIX AJIEMEHTOB CXEMBI.

YacTo BBINONHSAEMBIE KOMaHIbl (KONMPOBAaHWE, BCTaBKa, yAaJeHHE, M3MEHEHHE Macirada)
UMEIOT OYKBEHHOE COKpAIlleHue, O1aroapsi KOTOpOMY MX MOKHO OBICTPO BBI3BaTh. KOMaHIIBI MOYKHO
TaK)Ke BBI3BATh M3 MEHIO OBICTPOTO JIOCTYTIA, BEICBEUCHHOT'O MIOCIIE HAYKATHSI IPABOM KIIABHIIH MBIIIIH.

[lepen HayaIOM pPHCOBAHUS HYXKHO JI€TaIbHO M3YyYUTh OCHOBBI PHUCOBAHUS U pPEIAKTHPOBAHMS
rpagUyeckux 3J1eMEHTOB pHUCYHKa (cM. M. S5.12. OCHOBBI PHCOBAHMSI M PeJaKTHPOBAHMS
rpaguyeckux 3JeMeHTOB PHCYHKa Ha CTp. 75) M NO3HAKOMHUTHCS C HPUHIMIAMH HYMEpaluu
AJIEMEHTOB 000py10BaHuUs (CM. 1. 5.16. IIpuHIMIIBI HyMepaluu 3J1eMEeHTOB 000PY/10BAHUS HA CTP.
95). DTO TO3BOJIUT OTPAHWYHUTH JO MHHAMYMa YHCIO OIMOOK W OyaeT CIocoOCTBOBaTh OoJjice
3¢ (HEeKTHBHOMY HCTIOIH30BAHHIO BO3MOYKHOCTEH TIPOTPAMMBI.

27



5. BBoa AaHHbIX

Himxe B IMOAIMYHKTAX OIlhMCaHa IMOCICAOBATCIIBHOCTE IJ3TAIllOB IIpoHecCca pPUCOBAHUA CXCMBI
O60py,HOBaHI/I$I 1 BBOJA JaHHBIX, CBA3aHHBIX C OTACJIIBHBIMH 3JICMCHTaAMH O60py,HOBaHI/I$I.

5.5.1 PucoBanue nepekpbITHii U OTMETOK
PucoBanue cxembl nydlie HauyaThb ¢ HaHECEHUs MepeKphITuil. i 3Toro Ha maHenu GYHKIUU

PHUCOBaHMS HY>KHO BbIOpaTh 3akiIaiky Konerpyknus =4

[ = &= | g gt =
= (O (L) = (TR

Puc. 5.6. 3aknagka KoHcTpyKums

MoskHO PUCOBATH OJAWHOYHBIC NEPCKPLITUA IIPH ITOMOIIU KHOIIKH HQPEKPBITHQ Wi COo31aTb

CHCTEMY HEPEKPBITHH, HCTIONB3Yst KHOMKY Co31aHne CHCTeMBbI MepPeKphITHii [=|.
Pucys cxemy o6GopyaoBaHusi, HEOOXOIUMO BCETAA COXPAaHSITh BEPTHUKAIbLHBIN MaCI_HTa6 pHUCYHKA.
DTO TO3BOJIUT aBTOMATHUYECKH OMPEAETUTh BBICOTY YYAaCTKOB, Pa3HUILy BBICOT MEXKIy LEHTpaMH
noTpeduTenei Temiaa W IEHTPOM HCTOYHMKA TeIula, Oarojaps 4yeMy IporpamMma cama IMOCUUTAeT
IPaBUTALIMOHHOE JIaBJICHUE B LUPKYJILMOHHBIX KOJbLIAX, & TaK)K€ MHUHUMAJIbHOE CONPOTHBIICHUE
y4acTKa C OTONUTEIbHBIM IPUOOPOM.

5.5.1.1 Co3nanue cucTeMbl NepeKPbITHI

YToO5I CO30aTb CUCTEMY HeperHTHﬁ, KOTOPYIO IIOTOM MOZKHO 6y,£[eT BCTaBUTH B IIPOU3BOJIBHOC
MCCTO pHUCYHKA, HY’KHO BBIIIOJIHUTDH CJICAYIOIINC JICVCTBUS:

1. Ha naseny yHKIMY pricoBanus BHIOpaTh 3aknanky Konerpykmus i= 4.

2. B3aknaake Koncrpykums BpIOpaTh KHONIKY Co3/1aHHE CHCTEMbI MePeKPHITHH

—
—
—

3. B BbICBeueHHOM JuanoroBoM okHe Co3/1aHME CHUCTEMbl HNEPEKPLITHUH YCTAHOBUTH IapaMeTpbl
cucrembl nepekpbiThid. [locie artoro Haxate knaBuiry OK, cozmanHas cucreMa NEepeKpbITHI

Oynet 3anucana B Oydep oOMeHa (Kypcop MbIH OyAeT UMeTh CUMBOJ Oydepa oOMeHa -
ATO 3HAYHUT, YTO POrpaMMa B COCTOSIHUM BCTAaBKHU JIAHHBIX U3 Oydepa oOMeHa).

4. Vka3zaTh KypcOpoM MBI MyHKT BCTaBKH COJEPKUMOTO Oydepa oOMEHa W HaXaTh JIEBYIO
KJIABHIITY MBIIIIH.

5. Jlepka Ha)aToil JIeBYIO KJIaBUIITY MBIIIN, IEPEMECTUTh BCTaBJIIEMble OOBEKTHI B HY>)KHOE MECTO
Y OTIYCTHTD JIEBYIO KJTABUIITY MBIIIH.
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5. BBoa AaHHbIX

CosfaHHe CHCTEMBI NePekpHTHRA

R =
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Puc. 5.7. Ananorosoe okHo Co3aaHne cuctemMbl NepekpbITUi

[Iponecc co3nanusi MEPEKPHITHI MOKHO MOBTOPATH MPOU3BOJIBHOE YHUCIIO pa3 € LEIbI0 MOTYyYECHHS
00JIEE CIIOKHBIX CUCTEM.
Huxe onucanbl 3HAYEHNUS OTIEIBHBIX ITOJIEN AUATIOTOBOrO OKHA.

Hpezmo.naraeMble AaHHbIC - Tpynmna

prnna COAEePXUT AaHHble C NapamMeTpamMuy CUCTEMbI ﬂeperbITVIVI. OTpenbHble TEKCTOBbIE MO UMET cneaywulee 3HavdeHune:

Yucrno nepekpbITUin KonunuyecTtBo nepekpbITUiA B cUcTeme.
[OnuHa nepeKkpbITUA [InvHa nepekpbITUA, BbipaXkeHHas B MeTpax.
BbicoTa aTaxa BbicoTa TMNOBOro aTaxa.

TonwwuHa nepekpbITMN  TONLWIMHA TUMOBLIX NEPEKPLITUN.

MocTaBUTb OTMETKU [Mone onuuu, onpegensioLlee, 6y,D,yT N Ha NepeKpbITUAX pacCTaBneHbl OTMETKU.

Macmrad pucyHka - rpynna

[pynna cogepxuvT KHOOKY MacLiTabupoBaHWsA pUCyHKa Npu NPOCMOTPE CUCTEMbI NepekpbITUi. BbigeneHne nons ABTomacwtab rosoput o
TOM, YTO MporpaMma cama OyfeT ycTaHaBnmBaTb MacliTab npu NMPOCMOTPe CUCTEMbl MEPEKPbITUIA Tak, YTOObl BCe MepekpbITUs Obinu
BUAHbI.

Tabnuua B NpaBoM HWXKHEM YTy NMpegoCcTaBrnsieT BO3MOXHOCTb ANSt MHOWBMAYaNbHOTO onpeaeneHnst TOnNWMHbl NEePEKPLITUA U BbICOTbI
OTAeNbHbIX 3TaXen. 3HayeHne oTAenbHbIX CTONOLOB crieayioLlee:

drax Homep aTtaxa, OTCUUTLIBAaEMbIN CHU3Y.
H ataxa BbicoTa aTaxa.
D nepek TonwwuHa nepeKkpbITUA No4 AaHHbIM 3TaXOM.
Bo BpeMst BCTaBKU MEPEKPBITHIA JIydIlle YCTAHOBUTH HEOOJIBINION MacITadb n300pakeHHsI pUCYHKa

(namp. 10%) Tak, 4ToOBI OBUIO JOCTYITHO BCE MPOCTPAHCTBO, II€ PACHOIOKEHbI NepekpoiTus. [locie
ATOTO KaXI0€ U3 TIEPEKPHITHI MOYKHO IMTPOU3BOIBHO MOAU(DUIIPOBATH.

Ecnu pemieHo pucoBaths 10 OJHOMY IIEPEKPBITHIO, TO HY>KHO IIOMECTUTh HAa HUX OTMETKH. Jlis
3TOrO CIIy’KaT JIB€ KHONKM B 3aKiaake Koncrpykuus.

+j
I[Ipu BbIOOpe kHOMKKM (OTMeTKa COOTBETCTBHS e Ha PpUCYHKE BCTaBJSIETCS OTMETKa,
orpeensonas Hayano cuctembl koopauHat (touka 0.00). [Tocne BcTaBku 3TON OTMETKH U APYTUX
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5. BBoa AaHHbIX

KOOPJMHATHBIX OTMETOK, 4 TaK)K€ T'OPU30HTAIBHON U BEPTUKAIBHOM JIMHEEK BHEIIHWNA BHJ| PUCYHKA
OyZeT pUBEIeH K HOBOMY Hadaly CUCTEMBbI KOOPAMHAT.

Buaumanmue !!!
Ha pucynke M0:KHO BCTABJIATH TOJIbKO OIHY OTMETKY COOTBETCTBHSI.

e
[Ipu BBIOOpe KHOMKKM OTMeTKa Ha PUCYHKE OOBIYHO BCTaBISETCS OTMETKA. 3HAuCHUE
OTMETKU aBTOMAaTHYECKH MIEPECUUTHIBAETCS] B COOTBETCTBUM C OTMETKOM COOTBETCTBHSI.

Puc. 5.8. ®parMeHT cxeMbl C HAapMCOBaHHLIMY NEPEKPLITUAMU

HapI/ICOBaHHBIe MEPEKPBITUA ABIAKOTCA TOUKAMH OTCUCTA IIPHU PUCOBAHHUU OCTAaJIbHBIX 3JICMCHTOB
CXCMbI, U TaKXKC AAOT BO3MOZKHOCTHb AJIA no3z[Hel71mero HCIIOJIB30BaHUA (1)YHKI_II/II/I PA3MHOKCHUA

JAHHBIX Ha CJICAYIOMICM STAXKC.

Crnenyromuii 3Tan - pucOBaHUE OTOMUTEIBHBIX MPUOOPOB, CETH TPYOOIIPOBOAOB C apMaTypOH,
30H MOMEIIEHUH W ITUKETOK 3JIEMEHTOB 000PYIOBAHHUS.
Bo Bpems pucoBaHHsS MOXXHO BCTaBISITh Ha CXEME IO OJHOMY 3JEMEHTY (TpyObl, OTONMHUTEIbHbIC
npuOOpkI, apMaTypy H T.I.), HO MOXHO BOCIIOJIB30BaThCS M TOTOBBIMH OJOKaMH, ITOCTaBIISIEMBIMH

MIPOrpaMMOi MM CO31aHHBIMU COOCTBEHHOPYYHO.

Huxe B nepByro ouepeb OMUCHIBAETCS, KaK PUCOBAaTh 00OPYAO0BAHHUE U3 OTAENIBHBIX 3JIEMEHTOB,
a 3areM IMpEeACTaBIICHBl CIOCOOBI YCKOPEHHS PUCOBAHMS TPH IOMOILIM OJIOKOB M OIeparui
Pa3sMHOKEHHUS.

5.5.2 PucoBaHue 0TONUTEIbHBIX IPUOOPOB

PucoBanmne cxembl u3 OTACJIBHBIX 3JJICMCHTOB JIYUIIC HAYUHATHL C OTOIMHUTCIIbHBIX l'IpI/I60pOB.
YtoOkI Ha PUCYHKE BCTABUTH OTOIIUTEILHBIN HpI/I60p, HCO6XOJII/IMO Ha Da”HCJIu (l)_y_HKgI/II/I PUCOBAHUA

BbIOpaTh 3aKiafky OronureabHbIe IPHOOPLI 3L, a satem BbIOpaTh PACKPBIBAIOUIYIOCS KHOIKY,
MPEACTABISIONYIO TUIBI PUCYEMbIX OTOIHUTENBHBIX MPUOOPOB, HANIPUMEP, OTOMMUTEIBHBIN MPUOOP

HaHeIbHBIA .

000 0nasss 0,2, 0By
=S e O fE = e e A

Puc. 5.9. 3aknagka OtonuTenbHble NpMbopbI
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5. BBoa AaHHbIX

ITomentast Ha pUCYHKE OTONUTEIBHBIN MPUOOP, HEOOXOIUMO OOpaTUTh BHUMAaHHE HAa TO, YTOOBI
OH HaXOJWJICS Ha COOTBETCTBYIOILEH BBICOTE OTHOCHTENILHO MEPEKPBITUS (BEPTUKAIBHBIN MacITad
PHUCYHKa JIOJIKEH ObITh COXPaHEH).

-

-}zw

an.

an ‘

Puc. 5.10. ®parmMeHT cxeMbl C HAPMCOBaHHbLIMWU OTONUTENBHBLIMU NPUGopamMu

HapucoBaB oronmuTensHBIA MpHOOp, B TAOJUYHOM YAaCTH MOXHO BBECTH CBSI3aHHBIE C HUM

JaHHEIE.

OTH JeWCTBUA MOXKHO BBIINOJHUTH ITIO3HEE,

1ociie  co3laHus Bcero (pparMeHTa

O60py,HOBaHI/I$I. I[JIH BBOJIa JAHHBIX, CBSA3AHHBIX C HAPUCOBAHHBIMHU OTOIINTCIbHBIMU HpI/I60paMI/I,
CIIY7KUT Ta6J'II/II_Ia gaHHBIe - OTOnUTEIbLHBIC H[2H6OQLI, KOTOpasa HaXOAUTCA B TaOJIMYHON YaCTH.

=T
=\ 1/ A0 mm
Tsm oTtom.mp. | nfL 0% (Pacm|3aw. | Lmax| Ilom. ﬂ 25;;_
Cax*—50 0.00/100.0/1.00(1.00 0.00 1
CH*—60 0.00100.0/1.00/1.00( 0.00 _A—@
Cax*—50 0.00/100.0/1.00(1.00 0.00 ]
CH*—60 0.00100.0/1.00/1.00( 0.00 o
Cax*—50 0.00/100.0/1.00(1.00 0.00
CH*—60 0.00100.0/1.00/1.00( 0.00 ;I _
N EIEY RIS E N 73 |
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Puc. 5.11. TabnnyHas YacTb okHa [laHHble - PucyHkM ¢ Tabnvuen ans BBoAa AaHHbIX 06 OTONUTENbHbIX

npubopax.

B otnensHbIe CTONOIBI TaOIHIIBI CIIETyeT BBOAUTH CIEAYIOIIYIO HH(POPMAIIHIO:

Tun orom. mp. KarajmoKHbIii CHMBOJI THIIA OTOHHUTEILHOIO HpH60pa. HpI/I BBI60pe CHUMBOJIa

n/L,[mT/Mm]

OTOIUTEJIFHOTO TPHOOpPa MOXKHO BOCIIOJB30BaThCS CIIPABOYHON HHMOpMAarmen
(wmaBumia F1) B Bue Karanora OTONHWTENBHBIX NPUOOPOB WM TIPU TTOMOIIU
KHOIIKK |[®] BHIOpaThb M3 CIHCKAa CHMBOJ OTOIMTENBHOTO IpHGopa. CIHCOK
COZICP)KUT TOJILKO paHee BBHIOPAHHBIC OTOMMUTEJBHBIC MPHOOPHI, HO KaTajor
MO3BOJISIET BHIOPATH MPOU3BOJIBHBIN IPUOOP CPEU BCEX JOCTYIHBIX B IPOrpaMMe.
Ecmu Oynmer HEOOXOIUMO M3MEHHUTH THIT OTOIUTEILHOTO MpHOOpa, HAIpUMep, ¢
MAHETBHOTO Ha CEKIIMOHHBIA, TO HEOOXO0IMMO BOCIOIB30BATHCS TIOMOIIBIO B BHIIE
KaTaJora, Ho He CITHCKa.

Pazmep otomuTenbHOrO pubopa 3amaéTcsl B BUAC YMCIIA JICMEHTOB WIIH JITHHBI
orornutenbHOoro mpubopa. I[Ipm BBOAe 3HAUEHUS] MOXKHO BOCIOIB30BATHCS
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5. BBoa AaHHbIX

Qo [%]

Pacm.

3amr.

Lmax, [M]

Beta

ITom.

crpaBo4HON MH(pOPMAIel B BUIE JUAIOrOBOTO OKHA BennynHa 0TONMUTEIhHOTO
npubopa.

YacTb TEMI0BON MOIIHOCTH B IIPOLIEHTAX, BBIAEISIEMasi OTOMUTEIbHBIM IPHOOPOM
B nnomenienue. Ecnu nomenienue o0orpeBaeTcst OTHUM OTOIUTENBHBIM IPUOOPOM,
TO0 Qv, =100%. Eciiu B moMeleHnn ecTh HECKOJIBKO OTOMUTENbHBIX MPHOOPOB,
TO B CyMME 3Ta 4acTh MX MOIIHOCTU Jo/bKHA cocTaBisith 100% (Hamp. nBa
ororut. nprdopa no 50% KaxasIii).

Koaddumment,  yuurtsiBarommii  Bo3zmeiicTBHE  crmocoba  pacrojiOkKEHUs
OTOITUTEIBHOTO TMpHOOpa Ha YCIoBHA TeruiooOMeHa. [Ipu ero BBOAEe MOXKHO
BOCIIOJIb30BaThCsl  CIPABOYHOW HMH(pOpManMed B BUAE AMAIOTOBOTO OKHA
PacnionoxkeHue 0TonuTeIbHOro npudopa

Koadunuent, yuutsiBarommii Bo3AEHCTBHE CIOCO0A 3aIUTHI OTOMMUTEIBLHOIO
npubopa Ha ycnoBus TemooOMeHa. [Ipu ero BBOAE MOXKHO BOCHOJIB30BAaThCS
crpaBovHOW MH(OpMaIMeil B BHIAEC TUAJOrOBOrO OKHA 3allUTa OTONUTEIBHOTO

npubopa.

MakcumanbpHas JjIiHa OTONMUTENFHOTO pruoopa. BBox 3naueHus () o3Havaer, 4To
OTCYTCTBYIOT OTrpaHMYEHHS OTHOCUTEIBHO JUIMHBI OTOMHUTEIBHOTO MpubdOpa.
[Iporpamma crapaercss Tak MmomoOpaTh BETHMYUHBI OTOMHUTEIBHBIX MPHOOPOB,
yTOOBI WX JIMHA He mpeBblaga Lmax. B ciydae, ecnu BBINOIHEHHE 3TOTO
YCJTIOBUSI HEBO3MOXKHO, TO B CIUCKE OMMOOK ( MeHro Mrtorn, komanna OmuoOKn)
OyJIeT TIOMEMICHO COOOIICHHE O TMPEBBINICHUHM MAaKCHMAJIbHOW  JUTMHBI
OTOMUTENILHOTO TIPUOOpa.

Koaddunment 3arekanus 3 s OTONMUTEIBHOTO MPUOOPA, TOACOSAMHEHHOTO K
omHOTpyOHOI cucreme. Eciam morne ocraHercss MyCThIM, TO NpOrpaMma cama
omperaenut  kodpdumuent . B ciaydae  OTONUTENBHBIX  MPUOOPOB,
MOJICOeTMHEHHBIX K IByXTPYOHOH cHcTeMe, 3HAYCHUE ITOTO MOJIsI UTHOPHPYETCH.

Homep (cMMBOJ) TIOMEIIEHHS, OTAIUIMBAEMOrO C IIOMOIIBIO BBOJHMMOTO
OTOIUTEIBHOTO TipuOopa. braromaps MpUMEHEHHIO Ha CXeMe 30H IOMEIICHUHN
IporpaMma cama B COCTOSIHUM PAacro3HaTh, B KaKWX IMOMEIICHUSX HAXOMSTCS
OTOIUTEINILHBIC TPUOOPHI, a TIOITOMY 3TO IOJIE Yallle BCEro HYKHO OCTaBJIATH
nmycTeiM. Ho ciydaroTcs Takwe CHTyald, B KOTOPBIX HENb3sl HAPUCOBATH 30HBI
MOMEIEHHHA  CIOCOOOM, aBTOMATHUYECKH TPHITUCHIBAIONIMM  OTOIHTEIBLHBIC
pUOOPHI K TOMEIICHUSM, UM B CUTYAIUH, TJIe OTOMUTEIbHBIN MPHOOp MpUIIcaH
K JpyroMy MOMEIICHHIO, 2 HE K TOMY, YTO Ha pUCyHKe, Torda B moie Ilom.
HEOO0XOIUMO 337]aTh COOTBETCTBYIOIIUI CHMBOJI IIOMEIIICHHSI.

Buumanmue !!!

DyHKIUSIT ABTOMATHYECKOT0 NMPHUINHCHIBAHUS OTONMUTEIbHBIX NMPHOOPOB K
30HAM MOMeIleHHIi, pacnpeaesisieT OTOMUTENbHBIH MPUOOP K MOMENIeHHI0, B
30He KOTOPOro oH Haxoautcs. Hu onuH ¢gparMeHT 0TONUTEIHHOrO Mpuéopa
He JI0JIKeH BBICTYNATH 32 30HY MOMeIlleHHUsl.

[TporpamMma aBTOMAaTHYECKH CUYUTHIBACT KaK WHGOPMAIHIO 00 MOJA0NIeM U 0OpaTHOM yYacTKe
OTONUTENILHOTO MPUOOPa, TaK M O CIoco0e ero MoAKIrYeHHs (CHU3Y, cBepXy, VK u T.11.).

JlaHHbIe, Kacaroluecss HAPUCOBAHHOTO OTOMUTEIBHOTO MPUOOpPa MOKHO TAKKe BBOJIUTH MO3/THEES
ToCTIe CO3/IaHus Bcero (hparMeHTa 000pyIOBaHUs.
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5. BBoa AaHHbIX

5.5.3 Ilosab30BaHMe PACKPHIBAIOIMMHUCS KHONKAMH
Bo Bpemsi pucoBaHHS OTOIMUTENBHBIX MPUOOPOB W JPYTHUX DIIEMEHTOB O0OpPYIOBAaHUS OUYCHb
y100HO NOJIB30BaThCS PACKPBIBAIOIIMMHUCS KHOIIKaMH. MIX MOXKHO y3HATh 110 3a4€pHEHHOMY IIPaBOMY

HIDKHEMY YIIIy.
Kak ¢yHKUIMOHMpYET pacKpblBaroIasics KHOIIKA, ONMHCAHO Ha npuMepe KHONku OTonuTe/bHbIe

npuodopsI NaHeIbHbIE.

CrannaptHo, BbBIOOp KHONKM OTonuTelbHbIe NPUOOPHI MaHeJbHbIe TPHUBEIET K
MIEPEKITIOYEHUIO MTPOrpaMMbl B PEKUM PUCOBAHUS MAHEIHHOIO OTOMUTENILHOTO MPHOOpa C BBICOTOM
60 cM. K KHOTTKE MOXHO MPUMHCATh KOHKPETHBIE OTOMUTENBLHBIC IPUOOPEI. J1J1st 3TOr0 HEOOXOIUMO:

1. HampaBUTH Kypcop MBIIIM HAa PACKPHIBAIOIIYIOCS KHOIKY . CBA3AHHYIO C IIaHEJIbHBIMU
OTOITUTEIBHBIMU ITPUOOPaMHU;

2. HaKaTh M JepKaTb JIEBYIO KJIABUIY MBIIIM (Yepe3 MIHOBEHHE pACKPOETCSl CIHMCOK C
OTOITUTEIBHBIMU MTPUOOPAMH, TIPUITUCAHHBIMH K 3TOH KHOIIKE);

¥4 Comap C.0. BEZNAZY:os =0
LF Pann Opaeka Bun O PackpeiBatowasics BpateTpel  OkHo  Cnpaeea =1

KHOMKa =
&BE@E——JMﬁ[}ﬂ%@@@T
MoQs gEfooansss 1,z B os

G)\ Q< |EI Cnucok oTonuTenbHbLIX NPUGOPOE,
CBfA3aHHbIX C KHONKOMN

200, ;": 1': Jofaek, yaan
[
' \R 1T JRZ RS/ o8] 4 [ ; Bbi60op oTonuTenbHbIX NpUbopos.,
nomMeLljaemMbiX B CMMUCOK
Cirm 00 | dn | Cim 0,

MEEEEE B

=
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| 025 000 IHneMBHTﬁeS 330aHHOMD CHMBONA.

Puc. 5.12. Cnncok, cBA3aHHbIA C pacKpbIBaOLLLENCS] KHOMKON

3. B crmmcke BeIOpath nozuiuio JlodaBb, yaaiu;
4. mpy MOMOIIM BBICBEYEHHOIO JHAJIOrOBOr0 OKkHa KaTanoskHble JaHHbIE - OTONMUTEJbHbIE
npuoopsI BHIOPATh TE OTOMUTENbHBIE MPUOOPHI, KOTOPBIE JOKHBI OBITh MPUIHMCAHBI K 3TOU

KHOIIKC.
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5. BBoa AaHHbIX

KaTanoxHbie faHHBIE - OTOMMTEALHBIE NPUGOPH E

OnMcaHHe MpouzE0gMTENE

OTonHTENLHLA NPUOOP CTAaNEHOR NaHENLHLA |PUFIMD |
Rettig-Purmo, Tun C11, H = 600 mm.

| ?ﬁ HHpopraauma .. |

JocTynHeE oTonMT. NpHEopE! BrifpatHEle oTonu9T. npuaope!
o s ‘ o oo
= C45 T Konvpogats =T c*=-90
EI c=60 i = =l c11-60
[=I C=90
[=I C11-30
[=I C11-45
[=I C11-90
[=I C22-30 -
LocTynHelE anereHTe: 497 |BCE dl

Brifiop NpoMsEQOMTENS:

T ofopyaoBaHMRA;

|V Bes j BrifipaHHEIe 3 nemerTer: 3

|\/ 0K | ‘x OTrmeHa |

? LCnpaera |

Puc. 5.13. JuanoroBoe okHO KaTanoXHble faHHbIE - OTONUTENBHLIE NPUOOPLI

Hmxe ormcann! 3Ha4eHus OTIEIBHBIX TOJIEN THAJIOTOBOIO OKHA.

Onucanue - MoJjie TEKCTOBOE

B aTOM nore BbICBEYMBAETCS ONUCAHUE, CBA3aHHOE C KaTaoxXHbIM CUMBOIIOM OTOMMUTENBHOTO Npubopa, ykasaHHOro B crivicke JlocTynHble
oTonuTenbHbIe NPUGopLI 1Ny BeiGpaHHble oTonuTenbHbIe NPUGOPHLI.

H]L)OI/BBOI[HTCJ'IL = I10JI€¢ TEKCTOBOE

Mone COAEPXNUT CMMBOI Npou3BoanUTeEnN4d, yKkadaHHOIo OTonnTeribHOro np|/|60pa.

JocTynHble 0TONNUTE/ILHBIE IPUOOPHI - CIIHCOK

Cnicok cnyuT ans Belbopa cMmBona oTonuTenbHoro npubopa cpean Bcex CMMBOIOB B 6a3e KaTanoxHbIX AaHHbIX. YToObl 0O4HOBPEMEHHO
BblENMUTb HECKOSbKO CMMBOSIOB HEOOX0AMMO AepXaTb HaxaTon knasuwy Shift nnum Ctrl.

BoiOpaHHbIe 0TONMTEIbHbIE HIPUOOPBI - CHUCOK

Cnu1cok cuMBOroB Bbl6paHHbIX oTonnUTenbHbIX I'IpVI60pOB. PeKomeHnyeTcn BbI6MpaTb TOJIbKO T€ OTONUTESbHbIE I'IpVI60pr, KOTOpble 6y,ElyT
NCNOJ1Ib30BaTbCA B TEKYLLIEM MPOEKTE.

Bb100op npousBoauTEIS - CHUCOK

Cnncok cuMBOsoB I'IpOI/I3BO,E]I/ITeI'Iel7I, B KOTOPOM Nnpu NOMOLLX MbILLUX UK KnaBuaTypbl MOXXHO BbIGQaTb COOTBeTCTByIOU.WIVI CUMBOIT. Bbl60p
KOHKpPETHOro npoussoauTena npueenetr K OrpaHU4YeHuUo Crnucka CUMBOJIOB OTOMUTENbHbBIX I'IpVIGOpOB, B KOTOpPOM 6y,D,yT TOJTIbKO
oTonuTernbHble I'IpMGOpr, BblMyCKaeMble yKa3aHHbIM nponssoguTenem.

Tun oﬁopynmaamm = CITUCOK

Cnncok Tvnos o6opyuoaaHV|s1 (B AaHHOM Cly4ae - TUNoB OTONMUTESbHbIX anI60pOB), B KOTOPOM MpU MOMOLL MbILLIN UMK KnaBuaTypbl MOXHO
BbI6QaTb COOTBeTCTByIOLLI,MVI TN OTONUTENbHbIX I'IpVI60pOB (Hanp., OoTonUTENbHbIE I'Ipl/l60pbl naHeanb|e). Bbl60p KOHKpPETHOro Ttuna
npueeaeTt K orpaHN4YeHuo CnUcka CMMBOJI0B OTOMUTESNbHbIX I'Ipl/160pOB, B KOTOPOM 6y,D,yT TONbKO YKa3aHHble TUMbl.

KO]’[I(lpOBaTL - KHOIIKA

3OTa KHOMKa CIyXWT A9 KONMMPOBAaHWSA BblOENEHHbIX CYMBOMOB OTOMUTENbHBLIX MPUBOPOB U3 crivcka [oCTynHLIEe OTONUTEeNbHbIE NPMGOPLI
B CMCOK BbiGpaHHble oTonuTenbHbIe NpuGopbl. KonnpoBaHWe NpoucxoauT Takke Npu ABYKPATHOM LefkaHbe CYMBOMA OTOMUTESLHOrO
npu6opa B crivicke [JOCTynHbIe oToNUTENbHbIE NPUGOPLI.
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5. BBoa AaHHbIX

YaaJauTh - KHOIIKA

LLlenkaHbe no 3TOW KHOMKe BbI3OBET yAaneHue BbiAerneHHbIX CMMBOSMIOB U3 cnuncka BbibpaHHble oTonuTenbHbIe NpUMGopLI. YaaneHne
NpoMCXoauT TakkKe Npu ABYKPATHOM LLeNKaHbe CMMBOIIa OTOMUTENBHOTO Npubopa B cnvcke BbibpaHHbIe oTonNUTENnbHBIE NPUGOPHI.

Co3z[aBa;1 CIIMCOK 3JICMCHTOB, CBA3aHHBIX C KHOHKOﬁ, HCO6XOI[I/IMO IIOMHUTB, YTO MOXXHO B HCT'O
)1068.BJ'I$ITB TOJIBKO T€ OTOIIUTCIbHBIC HpI/I60pBI, THIT KOTOPBIX COIJIaCOBAaH C TUIIOM KHOIIKU (Hanp.: B
CIIMCOK, CBSI3aHHBIN ¢ KHONKOM OTonHMTeIbHbIE npnﬁopbl MnaHeJbHbI€ MOXXHO I[06aBI/ITB TOJIBKO

MaHeJIbHbBIE OTONUTEIBHBIC IPUOOPHI ).

Uckmrouenuem sBmsitoTcst KHOMKH IIpoM3BOJILHBINA THI OTONHUTEJLHOr0 NMpudopa (Iﬂ,), K
KOTOPBIM MOYKHO TPUIIMCATh TMPOU3BOJIGHBIC OTOMHUTEIbHBIE MPUOOPHI, JOCTYIHBIE B KaTajore

IIPOrPaMMBI.

ITocne CO3JaHuA CITMCKa O60py,[[OBaHI/I$I (B 9TOM IIPUMEPEC NMAHCIIBHBIX OTOIMUTCIBHBIX HpI/I60pOB)
OJUH H3 OTOIHMUTCIBbHBIX HpI/I60pOB HY>XXHO CBA3aThb C paCKpLIBammeﬁCH KHOITKOH. I[JUI 9TOT'O

HE00X0IUMO:

1. 3aHOBO HampPaBUTH KYpPCOP MBIIIN HA PACKPBIBAIOLIYIOCS KHOMKY , CBSA3aHHYIO C ITAHEJIbHBIMU
OTOINHUTENILHBIMU PUOOpaMu;

2. HaXaTh M JepXkaTb JIEBYI0 KIABUIIy MbIIM (Yepe3 MIHOBEHHE PACKPOETCSl CIIMCOK C
OTOIUTENILHBIMU MPUOOpaMu, MIPUITMCAHHBIMU K 3TOM KHOIIKE);

3. B pacKpbIBaroOIIEMCs CIIUCKE BEIOPATh COOTBETCTBYOIINIA CHMBOJI OTOIHUTEIFHOTO ITPUOOpA.

¥#Comap C.0. BEZMAZWY GRD - [Mannwe - Pucynku]
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Puc. 5.14. BeiGop oTonMTensHoro npudopa, CBA3aHHOIO C PacKpbIBAOLLLENCS KHOMKOW

BeImosHeHHe niepevYrcIIeHHBIX BBIIIE ONepayii IPUBEIET K TOMY, YTO KKIBIH pa3, MPH MIEITYKe
M0 KHOMNKE C OTONHUTEIBHBIM MPHOOpPOM, MporpaMmMa OyAeT MEepeKITIouaThcsi B COCTOSIHUE BCTABKU
KOHKPETHOT'O OTOMUTENILHOTO TIPHOO0pa.

NnenTrnaHbIM CIIOCOOOM CO3MIAIOTCSI CITUCKKA 000pyAOBaHUs (HAmp. apMaTypbl) U BBIOMPAIOTCS
KOHKPETHBIC YCTPOWCTBA, CBSI3aHHBIC C JPYTUMH PACKPHIBAOIIMMUCS KHOMKAMH, PACIOI0KESHHBIMH
Ha maHeny QYHKIMKA PUCOBAHUS.

5.5.4 PucoBanme Ipyrux norpeduresieil Temia

Ha cxeme ¢ 00opyoBaHHEM MOXKHO TaK)Ke BCTABHUThH APYTHE MOTPEOUTEIH TEIUIa ¢ M3BECTHOM
MOIIIHOCTBIO M TUAPABINYECKUM CONPOTUBIEHUEM. JlJIi 3TOro ciyXaT KHONKH B IPaBOM YacTH
3aknaakd OronurebHbIe MPUOOPHI.

SE0,000s %58 1,2, 0B
=)\ = @ e

Puc. 5.15. 3aknagka OTonutensHble npnbopbl
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5. BBoa AaHHbIX

[Tocne w300pakeHUsT APYroro MOTPeOUTENs Tella B TAOJWYHOM YacTH MOKHO BBOJIHTH
CBSI3aHHBIC C HUM JIaHHBIC.

=
& T/ Kl L 2w |
1] (£ dt dp v Droic anme ]
1350 20 | 12000 5 |H - 2 1
1500 12000 5 |H -1 -
2500| 0.2990 12000 5 |H - 3 ]
1400 12000 5 |H - 4 ]
4 | | IR
Y EVEY R IES NS Yl ()] R VR
11.90 205 |D|5.l1&l:Tb PHCYHEA,

Puc. 5.16. TabnuyHas yacTb okHa [daHHble - PucyHku ¢ Tabnuuen ans BBoga AaHHbIX C APYTMMU
noTpebutenammu Tenna

B otnenbHBIE CTOJ'I6I_IBI Ta6.III/II_IBI CJICAYCT BBOAUTH CICAYHOIIYTO I/IH(I)OpMaLII/IIOZ

Q, [BT1] PacdeTHast TerioBast MOIITHOCTh MTOTPEOUTEIS.

G, [kr/c] PacuerHbIi pacxoj BOIBI, MPOXOASIIEH uepe3 moTpeduTens. [loae MoxkeT octaBaThCs
HE3aNOJIHEHHBIM, TIPH STOM MPOrpaMMa caMa pacCUUTaeT PacXo/l BOJIBL.

dt, [K] PacuetHoe oxnaxknaeHue Boabl B morpeOutene. Ecnu mone ocraHercs MyCThIM, TO
3HAYEHUE PACUETHOTO OXJIAKICHUS BOJIBI OYIET B3STO U3 OOIIMX JTAHHBIX.

dP, [IIa] TuapaBmuveckoe COMPOTUBICHUE TMOTpeduTens Temia (TajJeHWe MJaBICHHUS B
MOTPEOUTENIC) B PACUCTHBIX YCIIOBHSX.

V, [a] EmkocTh moTpedurets.

Onucanue JlononaurensHas nHGOpMaLuUs 0 MoTpeduTese Teria (Pou3BOIBHBIN TEKCT).

Brogas nannsie B cronbuax G u dt, He0OX0AUMO TTOMHHTD, YTO ISl JAHHOTO TTOTPEOUTENS TETIa
MOKHO BBOJUTH TOJBKO OJHY U3 STHX BEIMUYUH. B OOJBIIMHCTBE CIy4yaeB BBITOJHEE ONEPUPOBATH
OXJIaX/IEHUEM BOJIbI B IOTPEOUTETIE.

5.5.5 PucosaHue u coeMHeHHe TPYOONIPOBOI0OB

[Tocne puicoBaHUS OTONMUTEIBHBIX MPUOOPOB OYEPEIHBIM INATOM SIBJISICTCS PHUCOBAaHHE CETH
TpyOonpoBofoB. [l 3TOro HeoOXoAMMO Ha MaHeau (YHKIWM PUCOBAHMS BBIOpaTh 3aKIAIKY
TpyOGonposoabl 'u=.-":, a 3aTeM pAaCKPBIBAIOIIYIOCS KHOMOKY, MPEACTABISIONIYI0 TPYyOOIpPOBOIbI

OJAFOIIINE E WM 0OpaTHBIC E

e A R e > d :::ﬂ:-naH—ﬂJik-ﬂﬁL\
= O R = e

Puc. 5.17. 3aknagka Tpyb6onposoapl

[Tono6HO KHOIKaM OTOMUTENBHBIX MPHOOPOB, K PACKPBIBAIOIIEHCS KHOIIKE TPyOOIpOBOJIOB
MOYKHO MPUITUCATh KOHKPETHBIE TUIIBI TPYO.

B mporiecce pricoBaHusI mporpaMMa aBTOMaTHYECKH COSAUHSET TPYOOIPOBOIBI MEXKITy COOOH U €
JIPYTUMH  DJIEMEHTaMH O0OpYJOBaHUS (OTONMUTEIBHBIMA NPUOOpaMH, WMCTOYHUKAMH TeIlla,
pacrpenenureNssMid U T.1.). B Touke coenuHeHHs MOSBISIETCS OeNblid MPsIMOYTroidbHHUK. OTCyTCTBHE
MIPSIMOYTOJIFHUKA CBUICTEIILCTBYET O TOM, UTO TMOJIKIFOYCHUE HE OBUIO BBIMOJIHEHO. B TakoM ciydae
HEOOXOMMO MICTKHYTh MBIIIBIO TI0 HEMOAKIIOYEHHOMY TPYOOIPOBOY.
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5. BBoa AaHHbIX

Touyka coeguHeHUsA
Tpy6onpoBoaoB

I
4

Pwuc. 5.18. Npumep npaBnnbHOro coeamHeHus TpybonpoBoaos

3l

Ecnu coenuHeHre He ObUIO BBINOJIHEHO, CIIEAOBATENIBHO - 3TO HEBO3MOYKHO ClenaTh. Takas
CUTYaLUs] IPOUCXOIUT B CIIydae MOIBITKU MOJCOSTUHEHHS NOAAIOUIMX TPYOOIPOBOAOB K OOpaTHBIM
WIA TOMNBITKM MOJKIIOYEHUS] OUYEpeJHOro TMOAAoUIero TpyOompoBoaa (WM oOpaTHOro) K
OTOITUTEIBHOMY MTPUOOPY, KOTOPHIH YK€ MMEET CBOH MOJArOIIHiA (MI1 0OpaTHBIN) TPyOOIpOBO/I.

HecoeanHeHHbIe I
TOYKHN

3.

_.i

Puc. 5.19. Npumep He nogcoeauHeHHoro Tpybonposoaa

OtonuTenbHbIM NPUOOP MMEET HECKOJIBKO "TOpsiuuX" TOYEK, K KOTOPBIM MOXHO IMOJKIIOYMTH
TpyOorpoBoabl. YTOOBI MHOAKIIOYUTH TPYOONPOBOA K OTOMMUTENBHOMY MpPHOOpPY, JOCTATOYHO
HNpUONN3UTE €ro KOHEIl K 00J1acT! TOro MecTa, Il OH J0JDKeH OBITh mojicoeanHeH. [Iporpamma cama
BbIOEpeT OmKallIy:0 TOYKy MNoAKMoueHus. KomuuecTBO W JOKanM3alusl TOpSYMX TOYEK
MOJKJIFOYEHUS 3aBUCUT OT TUIA OTONUTENBHOrO Mprudopa. Eciu k otonutensHOMy nprOopy yxke ObL1

TOJKIHOYCH KaKOﬁ-HH6YﬂL Tp}I6OHpOB0)1, TO MOJAKIHOYCHUC APYTroro pr6OHpOB0[[a TAaKOro >X¢€ TUuliia
HCBO3MOXKHO.

Baumanmue !!!
Ha cxeme Heo0XxoaumMo Bceraa m3o0pakaTb NMOACOeIMHEHNE OTONMUTEILHOT0 TPyOOnpoBoaa
TaK, KaK OHO OyaeT BBIIJIsAeTh B peanbHocTH. Hcexoasi w3 pucyHKa, nmporpamMma
pacno3HaeT BAPHAHT MOAKJIOYEHUS] OTONUTEIbHOr0 mpudopa U  mnoadupaer
COOTBETCTBYIOIIIHE KOIPPUUHMEHTHI, KOPPEKTHUPYIOIIHE €ro TelmiooTaady (Hamp., NpH
NOK/JIKYeHHN: MI0a4a CHU3Y, 00pPaTKa CBepPXY).

[Iporpamma cHaOxeHa QyHKIMEH TOMOIIM CcoeAuHeHus TpyOompoBoaoB. Ecmu kowen
HApUCOBAaHHOTO WM TMEpeMenIaeMoro TpyOornpoBoJa HaXoauTcs OJIM3KO K APYroMy TPyOOIpOBOIY
WA OTOMUTEIBHOMY MPUOOPY, TO IPOrpaMMa cama BBITOJHUT MOAKIIOYEHHE. DTy (PYHKIHIO MOXKHO
BBIKIIFOUNTh. C 3TOU I11eNbI0 HEOOXOAMMO B MeHIO Bua mnu B MeHio ObICTpOro AO0CTyma BbIOpATh
komaH 1y CBOICTBA PUCYHKA U B BHICBEUEHHOM JHAJIOTOBOM OKHE BBIKIIIFOUHTSH MoJie oniuu [lomonrsb
NpH COeTUHEHHU.

Kuonkxn \il |i| |£| \il \il :ﬁ' Jl IMO3BOJIAIOT PHUCOBATH MOAKIIOYCHHUE OTOMUTCIIbHBIX

npruOOpPOB B OHO — U JABYXTPYOHBIX CHCTEMax HPH IMOMOIIM TPOHHUKOB WIIM OTBOJIOB C MEIHBIMH
TpyOkamu. Ha MemHbpIx TpyOKax MOMKHO pa3MellaTb TEpMOCTaTHUECKHE M OOpaTHbIE BEHTHIIH
OTOIUTENBHBIX TPUOOpoB. TpPOHHWKKM M OTBOABI C MEAHBIMH TPYOKaMH MOKHO TTOJIKIIOYATh
HETIOCPE/ICTBEHHO K OTOMHUTENIBHBIM MPHOOpaM JIMOO0 K HIDKHAM MM OOKOBBIM arperaTHbIM BEHTHIISIM
(IpUCOEIMHUTENBHBIM Y3JIaM).
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5. BBoa AaHHbIX

Ecnu BO3HUKHET HEOOXOMMOCTh HAPUCOBATh (PparMeHT 000PYIOBaHUS B APYTOM MECTE, TO JUIS

MIOJICOCJIMHEHUST 3TOM YacTH K OCTAIhbHOMY OOOpYIOBAaHUIO CIICAYET HCIONL30BaTh CoeanHeHHe
o=
ylaJleHHbIX TPYOOnpoBoa0B (KHOIIKA |2 |).

100 %

i__
E—

Puc. 5.20. CoeanHeHne yaaneHHbix Tpybonposoaos

—B—-——T————

CoennHeHrEe yIaIEHHBIX TPYOOIPOBOIOB MOKET OBITH MOAKIIOYEHO TOJHKO K CBOOOIHBIM KOHIIAM
TpyOOIPOBOIOB HJIM KBAPTUPHOTO PACIIPEACTHTES.

+|6.60

Q\zao __?_ —

Puc. 5.21. ®parmMeHT cxembl C HAPMCOBaHHbIMM TPYOONPOBOAAMM

J111s1 BBOJIa TaHHBIX, CBA3aHHBIX C HAPUCOBAHHBIMU TPYOOIPOBOJAMHU, CITY>KUT Tabnuila JaHHble -
TpyGonpoBoabl, HaXoAAIIAsICS B TAOTMYHON YaCTH.

S\ (AT 2 | i

T | CT. |Fwact| Hs.| dn L Ior. | DTBETE DTn/n'ﬂ Eh
P A 1 1 80 12
P A 1 3 80 12 0.30 _
P A 1 3 80 1] 0.30 2
P A R 2 80
P A R 8 80 1] ]
4P| | A R 1 80 12 0.30 Ll;l

1

e A A AL ASE e (B A AD S '8\
1255 240 |Dﬁr|aCTb PHCYHE A,

Puc. 5.22. TabnunyHas 4acTtb okHa [JaHHble - PucyHkM ¢ Tabnuuen anga BBoAa AaHHbIX O TpybGonpoBoaax

B otnenpHBIE CTONOIBI TAOIHUITHI CIICTYET BBOJIUTH CIEAYIONIYI0 HHGOPMAITHIO:

Tun 3aMeHAIOUMHA CUMBOJ THMA TPYO, M3 KOTOPBIX BBIMOJHEH YYacTOK. Twurel Tpyo,
CBSI3aHHBIE C 3aMCHSIOLUIMMU CHUMBOJIAMH, HEOOXOJUMO OIPEAEINUTh, BbI3bIBAs
quaigorooe okHO JlanHele - OOmmue ¢ mnomomipio KoMmaHael OOmme, KoTopas
HaxXOAUTCs B MEHIO JlaHHble.

Cr. Howmep (cuMBOI) cTOsIKA, K KOTOPOMY HPUHAJICKUT aKTyadbHO BBOAMUMBIN YYaCTOK.
Nudopmarto 0 HOMEpe CTOsIKa MOXXHO HE BBOJHUTh, TaK Kak IporpaMma
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5. BBoa AaHHbIX

Yuact

H3. [Y%]

dn [MMm]

L [m]

ITom.

rpagUYecKuM CrocoOOM CUHTBHIBAET COEAWHEHHWE YYaCTKOB W JIPYTHUX DIIEMEHTOB
obopyznoBaHus. OHaKo, OTCYTCTBHE MH(OPMALUH CUIIBHO 3aTPYyIHSET YTEHUE UTOTOB
pacyeToB, MPEACTAaBIECHHbBIX B TAOJIMYHOM (opMme.

Homep (cuMBOM) aKkTyaldhbHO BBOJMMOTO YyYacTKa. JTa siUeika MOXET OBITh He
3aIl0JTHEHA, KaK U MPEIbIAYIIas siuehKa.

VcnipaBHOCTh M30JI1IMH, TIPUMEHSIIONIEHcs Ha TpyOornpoBoje. Eciu TpyGomnpoBoa He
n3onupoBad, To M3. = 0%. B cinyyae mosHOCTBIO M30JIMPOBAHHOTO TPyOOIpPOBOJA
N3.= 100%. UcnpaBHOCTh H30JSALMU Ha TPyOOHpPOBOAAX, MPOXOAAIIMX Yepe3 He
OTaruIMBaeMble IOMEIICHUs, T0JDKHA ObITh HE MEHbIIIEe, ueM 75%.

HomunanbHeli tuameTp yyactka. Jluamerp MOXHO BBECTH JIMIIb 33/1aB TUM TPyObl B
cronbue Tum. [Ipu BBome AuameTrpa MOXHO BOCIOJIB30BATHCS —CIPABOYHOU

I/IHQhO[ZMa!!Hef/'I B q)opMe JUAJIOTrOBOI'0 OKHA CO CIIMCKOM JOCTYITHBIX ANAMETPOB

JlninHa BBoAMMOro ydacTtka. Tak Kak Imporpamma COXpaHsieT Ha CXEME€ BEPTHKaJIbHBIN
MaciuTad, TO IpU BEPTUKAIBHBIX ydyacTKaX 3Ta s4yelika MOKET ObITh HE 3arojIHeHa
(mporpamma cama ompenensieT ee AIuHy). i1 TOpU30HTaIbHBIX Y4acTKOB, KOTJa Ha
CXeMe OHHM HapuCOBaHbl 0e3 MacmTaba (Jaiie BCEro HET BO3MOKHOCTH HapHCOBATh
CXEMY C COXpaHEHHEM TOPH30HTAIBHOTO MacuiTada), B 3TOM I0JIe HY>KHO 337aTh MX
JUIAHY .

Buumanue!!!

Heo0xonumo 3a1aBaTh 10 OTAEIbHOCTH JJIMHY MOJANIUX U OOPATHBIX YYACTKOB
TPYOONpoBOAOB. 3alaHue JJIMH TOJbKO MOJAKIIMX TPYOONPOBOI0B MU TOJbKO
00paTHBIX, KaK M 3a/IaHNe CYMMAPHOI JJIUHBI NOJANIUX U O0OPATHBIX HA OJJHOM
y4acTKe siBJIsieTCS Hel0IyCTUMbIM.

Ecan Y4aCTOK COCTOUT HU3 HECKOJBbKHX OTPE3KOB, TO IJH KaKI0ro M3 HHUX
He00X0IMMO 331aTh OTACJIBbHO JJIMHY.

%

|
JAnsA KaXaoro U3 oTpe3kos
?‘ yyacTKa HYXHO oTAefNlbHO

3apath ANUHY

[77

Howmep (CI/IMBOJ'I) MNOMCHICHUA, B KOTOPOM HAXOIAUTCH BBOHHMLIﬁ Y4acCTOK. Bnaronapﬂ
HCIIOIL30BaHUI0 HA CXEME 30H MNOMEIICHUN mnporpaMmMa B COCTOAIHUH CaMa
pacno3HaThb, B KaAKUX MMOMCHICHUAX HAXOIAATCA pr60Hp0BOIII)I, 1 B CBA3U C 3THM 3TO
IMoJI€ 4Yame BCEro0 MOXKHO OCTaBJIATH ITYyCTBIM. Ho OwiBaroT Taxue CHUTyaluyu, Koraa
HCJIb3d HApPUCOBATb 30HbI HOMCH_ICHI/Iﬁ CHOCO6OM, IO3BOIAOIIEM aBTOMATHYCCKOC
MMPUITUCBIBAHUC Tp}I6OHpOBOJIOB K MMOMCHICHHUAM, WJIH, KOI'/Id Y4aCTOK IIPOXOAUT YCPEC3
APYyroc nmomMeuiCHue, a HE Y€pe3 TO, YTO YKA3aHO Ha PHUCYHKE, B OTOM CJIy4dac B IIOJIC
ITom. HYXXHO 3a1aTb CUMBOJI ITIOMCIICHU.

Buumanme!!!

@DyHKIUS ABTOMATHYECKOT0 NMPHUNHCHIBAHUS YYACTKOB K 30HaAM NOMeIeHHI
OTHOCHUT YYaCTOK K TMOMEIIEHHI0, eCJIH B JITOH 30He HAXOAUTCS €ro cepeauHa.
Ecan ydyacTrok TpyOompoBona NpPOXOTUT Uepe3 HECKOJIbKO TOMeNIeHHil, To
mporpaMma Tpe0yeT pa3ieJuTh €ro Ha  OTPe3KH, OTHOCHAIIHeCH K
COOTBETCTBYIOIINM MOMeIEHHSIM.
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5. BBoa AaHHbIX

OtBerB. Tum oTBETBIEHUS, PACTIOIOKEHHOIO HA YYACTKE B CIIydae, €CIIU OH HE OJMH
MOAKIIOYCH K NPCAbIAYIIEMY YYACTKY. HpI/I TUITOBOM ITOJACOCAMHCHNU K CTOSIKAM U
OTOMMTENBHBIM TPUOOpaM MpOrpaMMa cama pacro3HaeT TUIl Pa3BETBICHUS U B
JTAHHOM CJIy4ae 3TO MoJie HY»KHO OCTaBUTh MycThIM. Ho eciii HapucoBaHHOE Ha cxeMe
OTBETBJICHUE HE BIOJHE COOTBETCTBYET pPEAIbHOMY COSTMHEHUIO TPYyOOIPOBOIOB, TO B
9TOM MCCTC HY’KHO YCTAHOBUTD THUII OTBCTBJICHUS. HNwmerorcs B PaCIOPSKCHUN
CJIEYIOIIUE BU/IbI OTBETBIICHUIA:

TRP - TpOWHUK IPOXOIHOM,
TRO - TpOWHUK MOBOPOTHBI;
CZWP - kpecToBHHA MTPOXOAHAS;
CZWO - kpecTOBHHA MTOBOPOTHAS;
ROZG - pazerBnenue tuna «T».

Ote/[lyr Ilporpamma cama pacrmo3HaeT BHUIUMBIE HA PUCYHKE HW3MEHEHHUS HalpaBJICHUS
Y4acTKOB M CTaHJApPTHO MOAOUpPAET B ATUX MecTax Oyrd. Eciu BMecTo OyT AOIKHBI
OBITh TTOJJOOPaHBI OTBOJIBI, TO B 3TOM TOJ€ HY>KHO BcTaBUTh cuMBoll KOL, B apyrux
ClIyyasix 3TO oJie MOXKET 0CTaBaThCsA Ty CTHIM.
Buumanmue!!!
HeBuaumble Ha cxeme QyI¥ MJIM OTBOAbI HE00XOAMMO BBOIMTDH JONOJHUTEIbHO
HA PHUCYHKe, BbIOMpPasi COOTBETCTBYHWOIIHME (PACOHHbIE H3IEJUS € 3aAKIATKH

TpyGonpoBoan m Ha DaHeau PVHKIUI pHCOBAHMS.

[Iporpamma He HyMepyeT y4acTKH aBTOMaTHYECKU, HO Oarojapsi UHTEUICKTYyalIbHON
GYHKIIMHM pa3sMHOKEHUs] (parMEeHTOB PHCYHKA, OHa B COCTOSHUM aBTOMAaTHYECKH
COXpaHATh CTHJIb HyMepalliM, YCTaHaBIMBAE€MbIM MNPOEKTUPOBLIMKOM. biaromaps
ATOMY, MOXHO MOJYYUTh MOHATHYIO CUCTEMY HYMEpAallMu 3JIEMEHTOB 000pYIOBAHUS.
Ilepen HaganoM BBOJA JAHHBIX Jy4YILE BBIIOJHUTH COOTBETCTBYIOILIYIO HYMEPAIIMIO

TpyOOIIPOBOJIOB.

5.5.6 PucoBaHue (pacOHHBIX M31eJHIl 1 APMATYPBI

[Tocne w300paskeHUs] TPYOOIIPOBOIOB HEOOXOAUMO ITOMECTHUTh HAa HHUX COOTBETCTBYIOIINE
(dacoHHble W3MEMUs W apMmarypy. PacrmonoskeHHass Ha HaHenyd (DYHKIWU PHUCOBaHMS 3aKIIa/IKa
TpyOonpoBoabI COACPKUT KHOMKH, CIyXKaIllWe I BCTaBKH (DACOHHBIX W3Ienwi (M3rud, 00Xo,
Cy>KeHHe, OTBOJbI U T.M.). Ha TpyGompoBonax He0o0X0auMo BBOAUTH 00X0[ TPyOOIpoBOja, U3THO
TpyOOIpoBO/a, Cy)KEHHE, paCIIMpEHHEe, KOMIIEHCATOpbl, OTBOABL Ilporpamma cama pacrio3HaeT
BU/IMMBIC OTBETBIICHHS (TPOMHMKM WM KPECTOBMHBI) M OTBOABI, a TaKkKe CY)KEHHE B Clydae
TIOJTKITFOYCHUS TPYOOTIPOBOJIOB IBYX Pa3HbIX IUAMETPOB.

JInst BCTaBKM apMaTypbl Ha MaHedd (YHKUMH PHUCOBAaHUS HEOOXOAMMO BBIOpATh 3aKIAIKY
Apmarypa W18 A, a saTeM pacKpBIBAIOLIYIOCS KHOIKY, NPEACTABISIONLYI0 THIbI BCTaBJISIEMON

apMarypsl, HAPUMEp, TEPMOCTATUYECKUN BEHTHIIb .

-ﬁ:nj -ﬁ:nj ;Js‘:%isjﬁjojﬁﬁwjgjaj-ﬁﬁi 11 21
o= e A A O R = e e AR

Puc. 5.23. 3aknagka ApmaTtypa

[IporpaMma He HanaraeT HUKaKMX OrPAHUYCHHUI K KOJIMYECTBY U BUY apMaTyphbl, pa3MeNIacMOi
Ha oIHOM yyacTke. Ho Bo BpeMsi pacueToB MOXKET MOSIBUTHCS HEOOXOAUMOCTh YAAJICHUS HEKOTOPBIX
3JIEMEHTOB.
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Puc. 5.24. TabnuyHas yacTb okHa [laHHble - PUCyHKM ¢ Tabnuuen ana BBoga AaHHbIX 06 apMaType

Jlns BBOJA JAaHHBIX, CBSA3aHHBIX C HApPHUCOBAaHHON apMaTypoi, CIyXuT TaOnmuia JaHHbIE -
Apmatypa , HaXOsIIasAcs B TAOJTUIHOMN YacTH.

B otnensHbIe sUeiiky Ta0IUIBI HEOOXOIUMO BBOJIUTH CIEIYONIYI0 HH(DOPMAITHIO:

CuMBoJI

dn [MM]

Katanoxuelii cumBon Tuma apmarypsl. IIpu BbiOOpe cHMBOia apmarypbl MOXKHO
BOCIIOJIb30BaThCsl  CIIpaBOYHON uHGpopmanuent (kiaBuma K1) B Bupe karamora
apMaTypbl MM TPY TIOMOITM KHONKM [¥] BHIOpAaTh M3 CIIMCKA CHMBON apMAaTypEL.
Crnmcok COOep)KUT TOJBKO paHee BHIOpAaHHYIO apMaTypy, 3aTO KaTaJlor IMO3BOJISET
BbIOpaTh IPOM3BOJIBHYIO apMaTypy M3 Karajora mnporpammbl. Eciy BO3HHKHET
HEOOXOAMMOCTh HW3MEHEHHsI THIIA apMaTypbl, Halpumep, OOBIYHOIO 3allOPHOI0
BEHTWI Ha IIAPOBOM BEHTWJIb, TO CJEAYET BOCIIOJb30BAThCS IOMOILBIO B BHJIE
KaTaJjiora, a He CIIMCKa.

VYcraHaBnMBaeMblii HOMMHANIBHBIN 1uameTp apMmarypsl. IIporpamma aBTOMaTtudecku
noJ0upaeT AUaMeTp apMaTypbl €CIIM OCTAaBUTh 3TO OJIE MMyCThIM WJIM BBECTH 3HAUCHHE
0, o3Hauaromiee moabop auaMeTpoB. Eciau BO3HMKHET HEOOXOIUMOCTH YCTAaHOBKH
KOHKPETHOTO JIMaMETpa, TO Hy>KHO €ro 33a7ath 31ech. [Ipu BrIOOpe cuMBOIa apMaTyphl
MOXHO BOCHOJb30BaThcd CHpaBOYHOM MHQOpMAIMed B BUAE AUAIOTOBOIO OKHA

Q!I/IaMeT[Z ApMaTypbl.
+|6.80

% g‘“
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1
P e MR N
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Puc. 5.25. ®parmMeHT cxeMbl C HapUCOBaHHbIMY (HACOHHBLIMW U3OENUAMU U apMaTypon

5.5.7 PucoBaHue 30H MOMeNIeHHI

30HBI TOMEIIEHUH TTO3BOJISIOT TPaUUECKH COOTHECTH TPYOOIIPOBOIBI, OTOMHUTENBHBIE TPUOOPHI
U apMaTypy C MNOMEIIEHWsAMH. bmarogaps UM, IporpaMMa MOXET cama ONPENEIHTh B KaKOM
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5. BBoa AaHHbIX

MMOMEIICHUN BBIJICIISIIOT TEIUIO OTICNbHBIC OTOIMUTEIILHBIC MPUOOPHI, a TaKXKe KaKoW TpyOOmmpoBO
OTJAET TEIUIO B OTACIIBbHBIE TIOMEILICHMUS.
UroObl HapuCOBaTh 30HBI MOMEIEHHI, HAa MaHead (QYHKIUU PUCOBAHHMS HEOOXOIMMO BBIOpPAThH

3ananky Konerpykuust =4 , @ TIOTOM KHOTIKY 30Ha nmoMenieHus L .

Baumanmue !!!
Pucys 30HbI moMelieHuii, cjaeayeT 00paTUTh BHUMaHHe, YTOObI OHU He 3aXOIHJIU JPYr Ha
ApYra, He NepeceKkaJu OTONHUTeIbHbIe MPHOOPHI M YTOOBI X KPasi He COBNAJAIN € JUHUSMH
TPyOONIPOBO/OB.
Heo0xoquMo Takike CTPEeMHUTBHCH K TOMY, YTOObI TOPU30HTAJIbHbIE JIMHUU 30H MOMeIeHU
COBNAJAJIN € OCAMH MEPEeKPHITHI.

Z[J'IH BBOJla MAaHHBIX, CBA3aHHBIX C HAPUCOBAHHBIMH 30HaAMHU HOMeH_IeHI/II‘;I, CIIYKUT Ta6J'II/II_I8.
gaHHBIe - HOMGQGHI/IH, HaXogda11ascsa B TaOJIMYHOU YaCTH.

- =
58 e FTERET 4] _ Mm|
Cme . | tBR Qo Qmon Omacanme - D—%
1| 20| 1728 0| Kormara |
04| 20 144 0| KorembHan ]
1| 20 1728 0| KomHaTa .1_u.¢
7| & 343 0|rapax .
101| 20| 1109 0

KomHara _|;| ]
* S &ENASE =T D 5\

Ea05 410 |Dﬁr|acrb AMCUHKE.

=]

Puc. 5.26. TabnuyHasa yactb okHa [aHHble - PUcyHku ¢ Tabnuuen 4ns BBoga AaHHbIX O MOMELLEHMAX

B oTnenbHBIE CTOJ'I6I_IBI Ta6.III/II_IBI CJICAYCT BBOAUTH CICAYHOIIYTO I/IH(I)OpMaLII/IIOZ

CumBoa Howmep (cuMBOJI) MOMEIEHUS.

tsn, [°C]  Pacuernas Temmeparypa Bo3/1yXa B TOMEILICHUH.

Q,, [BT]  PacderHble TEmIONOTEPH MOMEIIECHUS.
Quons[BT] TemnonocryruieHus B MOMEIIEHUE.

Buaumanmue !!!

TemionocTymienuss oT TPYOONPOBOJAOB TMPOEKTHPYEMOT0 OOOPYIOBAHMS II.0.
PACCUMTHIBAIOTCS M YUUTHIBAIOTCS NMPOrpamMMoOii, a MO3TOMY HeT HeOOXOAMMOCTH
MOMeNIATh UX B 3TOM CTOJIOIE

Onucanne Onucanue NOMENMICHUS.

I[aHHBIe O IIOMCHICHUAX MOXXHO TaKKC BOJIWTH B JHAJIOI'OBOM OKHE gaHHLIe - HOMCQCHI/H{,
BBI3BIBACMOM B MCHIO gaHHLIe IIpy NTOMOIIU KOMAaHAbI Ilomemenus.
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Puc. 5.27. ®parMeHT ¢ HapMCOBaHHLIMW 30HaMM MOMELLEHWNN

5.5.8 PucoBaHue 3THKETOK 3J1eMEHTOB 000Py10BaHUS

OTHUKETKH IEMEHTOB 00OPYAOBaHUs JAlOT BO3MOXHOCTH ISl MPEICTABIICHUS JAaHHBIX U UTOTOB
pacyeToB Ha PUCYHKE CXeMbl 00OpyAoBaHus. YHale Bcero MoJCOEIUHSAIOTCS K TpyOompoBojaM U
apmarype.

YroObl HAPUCOBATH ATUKETKY dJIeMEHTa 000py10BaHus (TPYObl, apMaTyphbl U T.I1.), CIIETyeT:

1. Ha panean QyHKimu pucoBanus BbIOpath 3aknajnky Koncrpykums ::'k_:.;{ , @ IIOTOM KHOIIKY

L]

ITHKETKA DJIEeMEHTAa

2. Kypcopom MbIm yka3ath 0ObEKT, K KOTOPOMY JIOJDKHA OBITh MOJKIIOYEHA 3TUKETKA M HaXKaTh
JIEBYIO KJIQBUIITY MBIIIIH.

3. Jlep»ka Ha)kaTOM JIEBYHO KJIABUIIY MBIIIHM, IPOTSHYTh TEKCTOBYIO YacTh STHKETKH B 3aJJaHHOE
MECTO PUCYHKA U OTIYCTHUTh KJIaBUIITY.

+ [8.03

&3 (2)

Komnawa Komwama
+20°0 7000 B +20°C T500 Brr
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Puc. 5.28. ®parMeHT cxembl C HapUCOBaHHLIMM 3TUKETKaMU TPyGonpoBoAOB 1 apMaTypbl

Nudopmarms, pacnosioskeHHasi Ha 3TUKETKE, 3aBUCUT OT 00BEKTa, K KOTOPOMY STHKETKa ObLia
noncoearnena. CocraB MH(pOpPMALIMKU, TOMEIIAEMON HA OTIACNBHBIX 3TUKETKaX B CXEM€ C JaHHBIMU
JUIS PacyeToB, MOXXHO YCTAaHOBUTH TMPH TOMOIIM KoMaHAbl DopMaT STHUKETOK AIIEMEHTOB,
BBI3BIBAEMON M3 MEHIO JlaHHBIE.

Jlyis ycTaHOBKM cocTaBa MH(OpMalKH, [MOMEIIAeMOil Ha 3TUKETKaX B CXEME C MTOraMH PacyeTos,
CITy>KUT KoMaHaa PopMaT STUKETOK AIEMEHTOB, BhI3bIBaeMas U3 MeHIo Htoru.
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5. BBoa AaHHbIX

5.5.9 3amosiHeHHME TAOJUYHON YACTH JAHHBIMH

Ecmn B mpouecce puCoOBaHUA CXEMbI CBOCBPEMCHHO HC BBOAWIIMCH B Ta6J'II/ILIHy_IO HacCThb JaHHBIC,
CBSI3aHHBIC C PUCYEMBIMH OOBEKTAMH, TO IOCJEC OKOHYAHWS PHCOBAHUS TO HEOOXOIMMO CHIENAaTh.
Jli1st 3TOTO NTydIlle MIEPEKIIFOYUTh IPOTPaMMy B PEKUM TIPaBKH (PEIaKTHPOBAHMS) JaHHBIX OOBEKTOB,
YTO 3alIUTUT OT CIy4aifHOTO TEePEeMELICHHUs WM YAAJICHUS PEAaKTUPYEeMbIX 00BEKTOB. UTOOBI 3TO
cenaTh, HEOOXOAUMO Ha HaHenu (YHKIIMHM PUCOBAaHUS BhIOpaTh KHOMKY IIpaBka JaHHBIX 00bEKTa
=

JlaHHbIe 0OBEKTOB MOXKHO TIOTIOJIHUTB, IIEJIKasi IO OYepeid OOBEKThI Ha PUCYHKE W BBOIS UX
JTAaHHBIE B TaOJMYHON YaCTH OKHA, MJIM MOKHO BBOJIUTH JIaHHbBIC, BELICHB LIENTbIH ()parMeHT pUCYHKA,
a 3aTeM BBIOpATh OUYEPETHYIO 3aKIIAIKy B TAOJMIHOMN YacTH.

YroOBl OMATH MEPEHTH B PEKUM PHCOBAHHS, HAa TaHENH (YHKIUH PHCOBAHUS HEOOXOIMMO

BbIOpaTh KHOIIKY Pucyii 00beKThI ﬁl

BeImosmHsist IeWcTBHS, OMMCAaHHBIC B BBHIMICTIPUBEACHHBIX MYHKTaX, MOXHO, HAaIpUMEp, HApHUCOBAThH
(dparmMeHT 000pPYIOBaHUS, KOTOPBIH 3aTEM MOXHO KOIHMPOBATh B JPYroe MECTO PHCYHKAa M TaKUM
o0pa3zom HapucoBaTth BCio cxemy (Puc. 5.29).
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Puc. 5.29. CkonupoBaHHbIn hparmeHT obopyaoBaHus

OnHako 3TO pelleHHe He ABJSIETCsl ONTUMalbHbIM. [Iporpamma mMo3BosI€T 3HAYUTEIIBLHO
YCKOPUTb pUCOBaHMeE, Onaroiaps GyHKIUSIM Pa3MHOXKEHUS U OMOIMOTEKE TOTOBBIX OJIOKOB.

5.5.10 Ucnouan3oBaHue roroBLIX 0JI0KOB

[TocTaBnsiemass mporpamMmoil OMOIMOTEKa T'OTOBBIX OJIOKOB JA€T BO3MOXKHOCTB Ul OBICTPOiA
BCTaBKH TOTOBBIX (hparMeHTOB pucyHKa. [locie BcTaBku Oioka HEOOXOAMMO BBECTH HaHHBIC,
CBSI3aHHBIE C €ro 1eMeHTaMu. [Ipy HCnonb30BaHNU TOTOBBIX OJIOKOB CO3aHHUE BBIICIPUBEICHHOTO
pHCYHKa 3aliIMET HECKOJIBKO CEKYH/I.

UrtoObl BCTaBUTh F'OTOBBIH OJIOK B PUCYHOK, HY>KHO BBITIOJIHUTD CIIETYIOLIHIE ACHCTBUS:

1. Ha naeny QYHKIMYU PHCOBaHMS BHIOPATH 3aKIanKy PasMHoxkeHHe U 0JI0KH }nﬂf;

2. B 3aKJIaJJKe BBI6paTL OIHY M3 KHOIIOK, CBA3aHHYIO C OJIoKaMu |$I=IEIE;EI L v )

3. B BBICBCUCHHOM JHAJIOrOBOM OKHE BBIOpPATh COOTBETCTBYIOIIUH OJIOK (PI/IC 5.30). Ilocne
Hakatus kinaBumy OK BeiOpaHHBI 050K Oyzer 3amucaH B Oydep oOMeHa, a Kypcop MBIIIN
I

Oynetr umeth Buj Oydepa oOMeHa
IaHHBIX U3 O0ydepa oOMeHa;

, OTO 03HA4YacCT, 4TO IIporpamMmMa B COCTOSHHUH BCTABKHU
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Puc. 5.30. [lnanoroBoe OkHO ¢ HAGOPOM TUMOBbLIX ATAXKECTOAKOB

4. yka3aTb KypcOpOM MBIIIM IYHKT BCTaBKM COAEpKHUMOro Oydepa oOMeHa M HakaTb JIEBYIO
KJIaBUILLy MBIILIY;

5. yIepkuBasi HKaTOH JIEBYIO KIIaBUIITY MBIIIH, IEPEMECTUTH BCTaBIIsieMble Tpaguyeckue OOBEKTHI
B HY’>KHOE€ MECTO U OTILYCTHTB JIEBYIO KJIABUIIY MBIIIIH.

5.5.11 Co3panmue coOCTBEHHBIX 0JIOKOB

[Iporpamma gaeT BO3MOKHOCTD JJIsl 3aTIOMUHAHUS TIPOU3BOJIBHBIX (DPArMEHTOB PUCYHKA B BHUJIE
rpadudeckrx 010KOB. boku MOTYT OBITh 3aT€M BCTABICHEI B IPYTHe MECTa PUCYHKA, KaK B TEKYIIIEM
IIPOEKTE, TaK M B MHBIC MPOEKTHI. biiarogapst 3ToMy, MOXHO CO3/1aTh MOYTH HEOTPAHUYEHHOE YHUCIIO
TOTOBBIX 3JIEMEHTOB PHCYHKA, UCTIOIB3yEMbIX B TATBHEUIITUX MTPOSKTHBIX Pa3padoTKax.

Uto0bI co3/1aTh HOBBIN OJIOK, HEOOXOIUMO BBIIIOIHUTD CIEAYIOLINE ONePAIUK:

1. Ha panemm (IDXHKIII/II/I PUCOBAHUA BBI6paTB KHOIIKY R AJIsL IepexoJia MporpaMmbl B PEKUM
YKa3aHUA U BbIIACICHUSA rpa(bnqecxnx 00BEKTOB Ha PUCYHKEC.

2. Kypcopom MBbIIIH BBIACIHTE T€ OOBEKTHI, M3 KOTOPBIX OYIET CKIIAIbIBATHCS CO3[aBaEMBbIil OJIOK.
3. B mento [IpaBka BbiOpath koMaH 1y Co3/1aTh OJIOK WK B 3aKiaake PazMHokeHne u 010ku [ 5E f
BbIOpaTh KHOTIKY HOBBIi 610K ,

4. B BBICBEYECHHOM ANaJIO'OBOM OKHE Cosganne OJ0Ka BBI6p8.TB KaTCTrOpHro, K KOTOpOﬁ JOJIKCH
OBITH MMPUYHUCIICH CO37aBaeMBbIil OJIOK.

Co3naBass OJIOKHM, TpeJHA3HAYEHHbIE Ui PAa3MHOMKEHUS, CIEQyeT MOMHHMTh O MPUHIUIAX
pa3sMHOXKEHHS (hparMEHTOB PUCYHKA M JAHHBIX Ha cleAyromeM dTaxe (cMm. 1. 5.13 Pa3muo:keHue
(parmMeHTOB PHUCYHKA M JaHHBIX HA CJEIYIONIEM 3TaxKke Ha cTp. 83) U pa3MHOXKEHHs ParMeHTOB
PUCYHKA M JIAHHBIX TOPH30HTANBHO (CM. 1. 5.14 Pa3MHokeHHe (P)parMeHTOB PUCYHKA U JAHHBIX 110
TOPU30HTAJIM Ha CTp. 85).

CoOBMECTHO C TMpOrpaMMON IOCTaBIISIETCS HEKOTOPOE KOJMYECTBO CTAaHJAPTHHIX OJIOKOB C
TOTOBBIMH (hparMeHTaMu 00opyaoBaHusA. OHH MOTYT CIIYKUTh TPUMEPOM IPU CO3JAaHHHU HOBBIX
0JI0KOB, IIPEIHA3HAYECHHBIX AJIS1 PA3MHOKECHUSI.
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UYroObl W3MEHHUTH CYHIECTBYIOIIMH OJIOK, HYKHO BCTaBHTh €r0 B PHCYHOK, BBIIIOJHHUTH
HEOOXOJMMBbIE M3MEHEHHS, a 3aTE€M 3alIOMHUTB COIJIACHO C PaHee 3aaHHOM MPOLETypOil.

5.5.12 Pa3mHoxkeHue pparMeHTOB PUCYHKA

HanGonpmmM ycoBepIIeHCTBOBAaHHMEM IPOLIECCa PUCOBAHUS SBISAETCS (QYHKLUUS Pa3MHOXKEHHS
¢parmMeHTOB pHucyHKa. PparMeHT pUCYHKAa MOXKET ObITh pa3MHOXKEH BEPTUKAIBLHO HA CIEIYIOUIMN

OTaX U T'OPU3OHTAJIBHO BJICBO WJIW BITPABO.

@OyHKIMA Pa3MHOXKEHHUS OTJIMYACTCS OT OOBIYHOIO KOIHUPOBAaHUS TEM, 4YTO CHOCOOHA
MHTEJJIEKTYaJIbHO POHYMEPOBATh MOMEIIEHUS U YYaCTKH, IPUCTIOCOOUTH pa3MHOKaeMbIid (hparMeHT
K BBICOTE 3TaXa M MPOUIUTH COOTBETCTBYIOILIME (parMeHThl TPYOONMPOBOAOB TaK, YTOOBI BHOBb
CO3JJAHHBIN (DparMeHT CXeMbI ObUT COEJMHEH C €r0 OCTABLIEHCS YaCThIO.

Hﬂk‘ﬂﬂzﬂ|$£ﬂa1 2 3 4 5 6 ?|;>-;
=B e [ OB = R AR

Puc. 5.31. 3aknagka Pa3amHoxeHne n 6rnoku

Pa3MHOXXUTh MOYKHO MPAKTHUYECKHU MPOMU3BOJIbHBINA ()parMEHT PUCYHKA OT OAMHOYHOTO BEHTUIIS
gyepe3 (QparMeHT CTosika J0 menoro staxka. OjHako B OOJBIIMHCTBE CIy4aeB HEOOXOAUMO
M03a00THTHCSI, YTOOBI pa3MHOKAEMBbIH ()parMEeHT PUCYHKaA IIOMECTHJIICS B OKPECTHOCTH OJIHOTO 3TaXKa.
[oapoOHO MPUHIIUIIEI pa3MHOKEHHS ONMCaHbI B TyHKTE 5.13. Pa3MHokeHUe ()parMeHTOB PUCYHKA
U JIaHHBIX HA cJjeaymomieM JTaxke Ha ctp. 83 u B nyHkre S.14. Pa3mHoxkeHue ¢parMeHTOB
PHMCYHKA M JaHHBIX 110 TOPU3OHTAIM Ha CTp. 85.

[Tonb3ysich rOTOBBIMU OJIOKAMU M (PYHKIMEN Pa3MHOMXKEHUS, PUCYHOK THIIOBOTO 000OPYIOBaHUS C
BEPTUKAJIBHON pPa3BOJAKON C OTONMUTEIbHBIMU NPUOOpaMH IO JBYM CTOPOHAM MOXHO BBINOJHHUTH
CIIETYIOIIUM CIIOCOOOM (TIPEATIOI0KHUB, YTO MEPEKPHITUS YKEe HAPHCOBAHBI):

1. Ha manemu QYHKUMU PHCOBAHUS HEOOXOIMMO BLIOPATh 3aKIaaKy PasMHokeHHe ¥ GJIOKH o f
(Pwuc. 5.31), a 3arem kHotiky TpaquiMOHHBIH ATAKEeCTOSIK ;

2. B BBICBEYEHHOM JJHAIOTOBOM OKHE HEOOXOAMMO BBIOpAaTh COOTBETCTBYIOIIMH OJIOK M BCTaBUTh
ero B PUCYHOK, IOMHS O TOM, YTOOBI TOPU3OHTAIBHBIE Kpas 30H NOMEIIEHUH HaXOIMIIHCh B OCSX
nepekpseituii (Puc. 5.32);

3. B TaOMM4YHOM 4YacTW HEOOXOAMMO BBECTH JAHHBIC, CBA3aHHBIE C apMaTypoOi, OTONMUTEIbHBIMU
npubopamu, MOMEIEHUSIMU 1 TPyOOIIpOBOAAMH;

+|E.08
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Puc. 5.32. BolgeneHHbIi doparMeHT puUcyHKa, NPUroTOBIEHHBIN NS pa3MHOXEHWUS
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biX

4. py MOMOIIM KHONKK Pa3MHOKUTH BIPaBo
(bparMeHT pucyHKa coOTBeTCTBYIoIIee urcio pa3 (Puc. 5.33);
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HEOO0XOIMMO Pa3MHOXKUThH BIPABO T'OTOBBIH
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5. ecimm MCKAY MOCICAYIOIMUMU CTOIKAMU CYHICCTBYCT pasHUlla, TO CJICAYCT BHCCTU HGOGXOILI/IMHG

Puc. 5.33. PrucyHok nocre ABYKpPaTHOrO BbIMOSTHEHUS KOMaHAbl Pa3aMHOXMTb BNpaBo

M3MCHCHUS;

6. 3aTeM HEOOXOIMMO BBIJICIMTH BECh CO3MaHHBIA ITAX;

7. B KOHIIE TIpU MOMOITM KHOMKH CJieaylomui 3Tax HY’KHO COOTBETCTBYIOLLEE YHUCIIO Pa3

Pa3MHOXXHTH BBIJICTICHHBIN (hparMeHT Ha cienyronux taxkax (Puc. 5.34).
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PucoBanue TakuM crocoOOM IOBTOPSIIOIIETOCs OOOpPYIOBaHHS, COCTOSIIEr0 M3 HECKOJIBKUX
COTEH OTONUTEIBHBIX MPUOOPOB, 3aliMET TOJIBKO HECKOJIBKO MHHYT paOoThl. B aelicTBUTENBHOCTH

Puc. 5.34. PucyHok nocne ABYKPaTHOrO BbINOSIHEHMS KOMaHabl CneayoLmn aTax

TOBTOPSAAEMOCTDb HE BCECT A IOJIHAA U Tpe6yeTc;I BBITIOJIHUTB PS MO,Z[H(l)I/IKaLII/Iﬁ.

5.5.13 PucoBaHue HCTOYHHKA TeIJIA U CMECHUTEJIbHBIX YCTAHOBOK

[Tocne n300paskeHus CTOSKOB OCTAETCs JOPUCOBATh UCTOUHHUK TEIUIA M TOJCOSANHUTH BCIO CETh
TpyOOIIPOBOJIOB, TOPHCOBATh apMaTypy M 3TUKETKH. Ha cxeme moymkeH OBITh BCerjia TOJBKO OJMH
HUCTOYHUK TeIula. OTO MOXeT ObITh KOTeN, TEeIJIOOOMEHHHK WM TIJIaBHas TOYKa IHUTaHUA
o0opynoBanusi. UToObI BCTaBUTh UCTOUHUK TEIlIa HAa MaHenu (QyHKIIMI prCcOBaHMS, HYKHO BBHIOpPATh

3aknaaxy McToYHMKY Temia W ELA , IOTOM KHOTIKY, CBA3aHHYIO C HICTOYHUKOM TeIlIa.
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Puc. 5.35. 3aknaaka VictouHukn Tenna

Hcrounnk Temia WHPOPMUpPYET MPOrpaMMy O MECTe, C KOTOPOrO HauMHAeTCs 00OpYHOBAaHUE.
[Iporpamma He mogOMpPaeT UCTOYHMK TeILIA.

Puc. 5.36. ®parmMeHT pucyHKa C ICTOYHUKOM TEMIa, CETbI0 Pa3BOASALLMX TPYyOONPOBOAOB, 3aNOpPHOW
apMaTypou, 30HON NOMELLIEHMS, a TakkKe 3TUKETKaMKU TpybonpoBoaoB

ITocne n300paskeHHsi ceTH TPyOONPOBOJOB HYKHO HApUCOBAaTh 30HBI MOMEIIECHUH, B KOTOPBIX
HaXOJATCS pa3BOASAIIME TPyOOnpoBoabl. [l prcoBanust TpyOHOTO pacipeneuTeNsl CIIy>KUT KHOMKa

Pacnpenesnrens TpyOHbII = , PacroJIoKeHHasl B 3aKjaJKke Apmarypa }»_‘]i.r{ naHenu (pyHKImiA
pucoBanus. PucoBanue TpyOOnpoBOJOB, apMaTypbl U 3TUKETOK OMUCAHO B MPEIBIIYIIUX MyHKTaX.

B 3aknmagke Mcrounmkm Temia j[l 4 pacmonoXeHbl TakKe KHOIKH, MPEIHA3HAYCHHbIC IS
PUCOBaHMSI CMECHUTENIBHBIX YCTAHOBOK, CIY’KallMX I TIOHWKEHHMsI TEMIIEpaTypbl IOJaud B
BBIOpAHHBIX YacTsIX 000pyI0BaHUs (HaIIpuMep, rmojada K MOAMOIEHBIM OTONUTEIBHBIM IPUOOpam).

HJ’I?[ BBOJIa OaHHBIX, CBA3aHHBIX C HAPHCOBAHHBIMH CMCCUTCIBHBIMH YCTAaHOBKaMH CIIY>KUT

Ta6J'II/IIla Q!aHHBIe - CMecHuTeabHBIE YCTAHOBKH, HAXOOAIIAACA B TaOJUYHOM YaCTH.
\cena [ e 4] _ 1 [i3]

TncMew |dPHacoc A0

45.0 12

595 1265 |E|6r|aCTb PHCYHEE.

Puc. 5.37. TabnuyHas yactb okHa [aHHble - PUcyHkn ¢ Tabnuuen ans BBoAa AaHHbLIX O CMECUTESNbHbIX
yCTaHOBKaXx.

B otnenpHBIE CTONOIBI TAOIHUITHI CIICTYET BBOJIUTH CIEAYIONIYI0 HHGOPMAITHIO:

Tnemem, [°C]  TemmnepaTypa TEIUIOHOCHUTEIS MOCE CMEIIMBAHMS.

dPuacoc, [IIa] /[laBnenue, co3gaBaeMoe HACOCOM, YCTAHOBJICHHBIM B CMECHTEIIBHON YCTaHOBKE.
Ecnu nosie octaBuTh HE3ANOIHEHHBIM, TO BO BPEMS PACUETOB IIporpamma cama
ONpEeIETUT HOMUHAJIBHOE JaBJICHUE, CO3/1aBAEMOE HACOCOM.

Cnenyer Taxke BBECTHM HMH(OPMAIMIO, KACAIOUIYIOCS BEHTHJICH B CMECHTEIBHOW YCTaHOBKE,
BBIOMpAst 3aKJIa7Ky ApMaTypa }1e£.
[Ipumep pparmenTa 000pyJOBaHHS CO CMECUTENTLHOIN YCTaHOBKOM MPE/ICTABIICH HIKE Ha PUCYHKE.

48



5. BBoa AaHHbIX

GPAAZIENKA 700 % & -
Fo=7.08=0.2 — =
Fb= Bb= .
_|0 o o0 o0 O 0 O O o o 0

___;g%-%%—%;::::ﬂ““\i
| i —

KorenpHas I

+20°C 0Bt L_____LS__.J_D

Puc. 5.38. ®parmMeHT pucyHKka ¢ ICTOYHUKOM Terra 1 CMeCUTENbHON YCTAaHOBKOM A118 NOAMNOMbHOro OTONNEHUS

5.5.14 PucoBaHue APyrux ycTpoiicTs

YroObl KOHEUHBIH PUCYHOK CXeMbI ObLI TOTOB Ul BKJIIOUEHHS B JOKYMEHTALMIO IpoekTa (Oe3
HEOOXOMMOCTH JIOPHCOBKH O0OpYJIOBaHHMsS Ha CXeMe IOClie BBIBOJAa HA Ieyarh), B MpOrpamme
HaXxoguTcsi OMONMOTEKa TOTOBBIX CHUMBOJIOB OCHOBHBIX 3JIEMEHTOB, MOSIBISAIOIIMXCS B IPOEKTE.

YT1oObl BOCIONB30BaThCA 3TON OMONMMOTEKOW, ciedyeT Ha HaHenu (YHKIMNA pUCOBAHUS BbIOpATh
3aKJIaAKy Y CTPOMCTBA.

CRCAE A B = =
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Puc. 5.39. 3aknagka YcTpoiictea

DJIeMEHTHI ¢ 3TOM 3aKJIaJKH UMEIOT UCKIIIOUUTENBHO TpaguyecKkuil XapakTep U He OAOHparoTCs
IIPOrpaMMOM.

Ha cxeme, nmomyueHHO# yepe3 pa3MHOXKEHHE Ha CIEAYIOIIEM ATaXe, Ha TIOCIEIHEM ITaXKe HYKHO

yIIUTh JIMIIHKE TpyOONpoBOAbl M B  HAMBBICUIMX IIyHKTax OOOpY/JOBAaHUS BCTAaBUTH
BO3/1yXOBBIITycKHbIE KianaHsl (Puc. 5.40).
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Puc. 5.40. PucyHok nocrne npaBKku KOHLUA CTOsIKa U BCTaBKW BO34yXOBbINMYCKHOrO KranaHa

B nmonBane Ha Tpy6onpoBoax U KOTJI€ MOXKHO JOPUCOBATh HACOC, MPEIOXPAHUTEIbHBIN KilanaH,
paclpuTeNbHbIN 0aK, MAHOMETP U TEPMOMETP.
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Puc. 5.41. ®parmMeHT pyCyHKa C UICTOYHMKOM Tensia N CeTbo TPybonpoBOAOB, C HAPMCOBAHHbLIMU
TEPMOMETPaMu, HACOCOM U MPEAOXPAHUTESNBHBIM KranaHoM

Tpy6a, coemunsromas oOpaTHbI TpyOONPOBOJ CHUCTEMBI C PpACIIMPHUTENbHBIM  OakoM, He
ABJSIETCSl OOpaTHBIM TPYOOIPOBOAOM M Uil €€ HM300paKEHUs] MCHOJIb3YyeTCs JIMHHUS C 3aKJIaJKu
I'padmka (cM. MyHKT HUKE).

5.5.15 PucoBanme 1pyrux rpaguyecKux 3J1eMeHTOB

[TocnemHuM STarioM PUCOBAaHUS CXEMBI Yallle BCETO SIBISICTCS HM300paKCHUE TaONUI], PaMKH,
KOMMEHTApHEB, ONMCAaHHUE AJIEMEHTOB U T.N. sl 3TOro city:kar ajeMeHThl ¢ 3akiuaaku I'paduka

4 f va namenm (yHKIMIi prUCOBaHMS.

cNAOBOO @ wmX ™| dE%‘
S ENSYAENEN S N ST

Puc. 5.42. 3aknagka paduka

B nporpamme, kak u B Apyrux npuioxeHusax thna AutoCAD, npumensieTcst TexHuKa ciioes. Bee
OTMCAHHbIE BBIIIE 3JIEMEHTHl HA MOCTOSHHO MPUIMCHIBAIOTCS K CBOMM CTaHIAPTHBIM CIIOSIM. 3aTO
rpaduueckne oOBEKTHI ¢ 3akiaaku ['paduka mMoryt OBITH pa3MelleHbl HAa CTaHIAPTHOM CJIOE C
CUMBOJIOM «0» WM Ha IPOU3BOJILHOM CJ0€, CO3JaHHOM [0JIb30BaTeneM. PacKphIBatOIUICs CITMCOK B
MIPaBOIl YacTH 3aKIaJKHU CIYXKHUT IJIsi BRIOOpa CJ0s, Ha KOTOPOM OyayT MOMEUIEHBI OOBEKTHI C 3TOM
3aKJIaIKH.

XOopomuM TMPUMEPOM HCIIONIL30BAHMS AJIEMEHTOB ¢ 3akiaaku [ 'paduka SBISETCS PHCOBAHUC
TaOJIMIKU K PUCYHKY.
PucoBanue TaOJIMYKK ClleyeT HaYMHATH C CO3JaHUsl HOBOTO CJIOSl, HA KOTOPOM OyJAeT pa3MelieHa

tabmuka. C 3Tol 1erbio Ha 3akiajake I'padmka j 4 4 HeoOxoaumo BEIOpaTh KHONIKY CJion .
Ha skpane OyjgeT BBICBEYCHO IUAIOrOBoe OKHO CJoM PHCYHKA, CIyXaliee i NPaBKH U
BBIOOpA CJIOEB PUCYHKA.
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HaseaHue cnoa MiHua Januera Tun wpHETa CTbmb F'a:sm. Bug | Mey. *
Tpya paciuMpuT. Gaka — Arial CE I_ I_
__]:Iw_ ]
WeTouHukmW Tenna —— [ AialCE k3 W“_
OTonuTenkHEIe NpUG0pE! ———— [ AnalCE £ 1EI |~
MMamew eHu ———— [ AnalCE 5 m | N
Mepexpemu: ——— D Avisl CE S m |
CHECHTENEHEIE YCTAHOBKH —— [ AnialCE £ 12 W W
CoeauHEHME YaaneHHE TpYSoNposon 06" ——— [ AnalCE = 1w |0
T pyGonpoEoaEl O8paTHEE — | I sl CE S 10 IF W
T pySonpoEoas! NOLA0WHE — I Aial CE 5 1n |~
CTonurensHele NpMAGOPE - NAaH —— I 4iiel CE £ 12 M W
Magnon. oton. npus —— [ AnialCE = "N |~
MEanoAEHEIE OTOMHTEAEHEIE MPHEODE! - MNAH | =——— ] Arial CE £ 12 NN
ApraTypa —— [ AnialCE 5 m MW
Opyrue noTpeturend —— [ AnialCE 3 1 | N
YeTpoiicTea —— [ AialCE = n | N
TUKETK M NOMELLEHMG ——— [ AxalCE g 1nm |
ATURETEH TRYSONPOBO00E — [ AnalCE = 1 | W
ITHEETEM OTONWTENEHEX NPHE0POE —— [ AnialCE 5 10 | W =]
ﬂpaBKa || 7 Ootase || £ Uiy | &+ ¥ | | «" Buifiop ” IL 3akpoi || ? anaBKal

Pwuc. 5.43. QnanoroBoe okHo Criov pucyHka
Hwxe onmcaHbl OTACIBHBIE 3JIEMEHTHI IUAJIOTOBOTO OKHA.

Tadauna
B cton6uax Tabnuubl pa3MeltaeTcs cnegyoLlas nHhopMmaums:

HasBaHue cnos HassaHuve cnos.

NMuHna padmyeckoe npefcTaBneHne BHELLHErO BUAa NHUM Ha crioe (LBET, TOMLMHA).
3anuBka LiBeT 3anmBky anemMeHTOB, HAXOASLLMXCS Ha Crloe.
Tvn wpudTa HassaHnwve Tvna wpudrTa.

Ctunb wpudta [paduyeckoe npencraBneHne ctuns wpudTa (0ObIYHbIA, KypcyB, NOMYXUPHbIN).

Pa3mep wpudta Pasmep wpudra.

Bug Mone onumu, nHpopmupyoLee o Tom, ByaeT Nn BUAEH CIION Ha PUCYHKE.
Mevatb Mone onumu, nHpopMupytoLLee o Tom, ByaeT Nn Crov HanevaTaH.
Knonkn
REE
Npaera
MpaBka cnos, ykasaHHoro B Tabnuue. ocne HaxaTus Ha 3Ty KHOMKy OyAeT BbiCBEYEHO AvanoroBoe OokHO [IpaBka

cnogd, B KOTOPOM MOXHO YCTaHOBUTb Takne napameTpbl CIod, Kak uBeT, TonwnHa U CTUIb NUHUKU, CTUNb U pasmMep
LWwpudTa, BUAMMOCTb Cros Ha PUCYHKe 1 Npu nevaTtu.

i Nodaee
[oGasneHune HOBOro Crosi.
% Uganu
Y,qaneHme N3 CMUCKa YKa3aHHOro Cro4. y,El,aI'IGHbI MoryT ObITb TOMbKO Te CIioun, 4YT1o 6binu BBeleHbl NoJsib30oBaTesieM.
CTaHfapTHbIe CMOV PUCYHKA HENb3sA yaansTh.
BHumaHue!l!
YpaneHue cnos ¢ pucyHKa BbI3OBET TaKke yaaneHue Bcex rpacduyecknx oo6bLEKToB, HaxXOAsILMXCA HA ITOM
crnoe. Onepauuio yaaneHus crnos Hemnb3si OTMEHUTb.
@+ +
KHoMKW crnykaT Ans nepeMelleHnsi CrioeB BBEPX M BHU3. [OfIOXeHWe CrOEB BIMSIET Ha OYepedHOCTb PUCOBAaHMS

3MeMeHTOB pucyHka. Crnou pucyroTCs COrnacHoO TOM 04epeqHOCTM, B KaKOW OHM pacrofnioxeHbl B Tabnuue. SnemeHTbl ¢
nocrniegHero Crnosi pUCyloTCs B CAMOM KOHLIe. OTO MMEeeT CyLLeCTBEHHOEe 3HadeHue, Koraa 3neMeHTbl C oYepenHbIX
CNoeB HaKMaapIBaloTCA ApYr Ha Apyra.

BHUMAHME !!!
I'Iepemeu.l,aTb MOXHO TOJIbLKO CNnou, co3aaHHble Nnofib3oBaTerieM nporpamMmmbi.
B BbICBEUEHHOM JMAJIOTOBOM OKHE HY’KHO BbIOpaTh KHONKY Jlo0aBb 1Uis cO3/1aHUsI HOBOTO CIIOf,
npenHa3HaueHHoro s Tabnmukyu. Ha skpane Oyner BeicBeueHO auanorosoe okHo IIpaBka cios, B
KOTOpPOM, BBIOMpasi ooyepeHo paszens! JIunus u 3aiuBka, lpudrel u [epexiouarenu, Hy>KHO
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3a7aTh Ha3BaHUE CIIOSA, CTWJIb, TOJIIMHY W IBET JIMHUH, 3aJMBKY, THI, CTHJIb U pa3Mep mpudra, a
TaKKe TapaMeTphl BHEIIHETO BUA CJIOS HA PUCYHKE U IPH MeYaTH.

Hwwxe npuBomuTcs 3amoiHEHHE pasfena M ONUCAaHWE OTHENbHBIX moneil. [Ipumem, 4to CIoi,
NpeAHA3HAUYCHHBIA 111 TaOauyku OyJeT Has3bIBaThes ,,lalbnuuka”, nuHMSA OyneT TOMLUHON B 1
IMYHKT, pudT 11 TekcTa Oyaer Arial, KypcuB, MOy XHPHBIHA, pa3Mep 12 MyHKTOB.

HazBanue cj101 - moJie TeKCTOBOE

Oto none COAEePXUT Ha3BaHWe Crnos. B cny4ae npaBku CTaHOAPTHOIO CNoa €ero USMeHUTb Henb34A.

JIuHMA U 3a1MBKA - pa3je

Paspgen nossonser YCTaHOBUTb CTUJb, LUBET, TONLWUHY IMHUN U LBET 3alIMBKN rpadpnyecknx 06BEKTOB, CBA3AHHbIX C npaBKoW Criosi.

B Cnyyae CTaHOAPTHbIX CIoeB M3MEHEeHMe HEeKOTOpbIX MnapamMeTpoB 3861'IOKI/1pOBaHO. Hanpuwmep, B crnyyvyae cnosd pr60npoao.qb|
noparowime Henb3sd USMEeHUTb CTUIb JIMHUN.

HaseaHue cnoa: Il'lo.nnon. OTOMN. nput | HazeaHue cnos: II'Io.nnon_ oTon. npui |
T Wpkere T MNepexnmnyaren THHKA M 3anuera T T MNepeknmoyarenm
 MuHua —danveka L prage Crune wpndTa Pazmep
Cruane: UeeT: |Aria| CE | |KgpcuB | I11 |
| - j| | [ *emrei jl Algerian = AL 8 =
Arial p 9
. Arial Black MonyxupHLIA 10
Uee: Ofpasew Arial CE MonyxHpHBIR KYpCHB
r. YepHeit d| Arial Cyr 12
Arial Narrow 14
TonwmHa Arial Narrow CE - 16 |-
I‘I JE— d| 0 fpasay
AabaRal e/l dEeEaM I uik Tk MmHRO0TNPoCe T
YiDohX xLHaUmiusse 33 0 AR
|\/ Ok || x OTheHa | ? anaBKal |\/ 0Ok || x OTheHa | ? anaskal

Puc. 5.44. lnanoroBoe okHo [NpaBeka crnos, pasgen

Puc. 5.45. [lnanorosoe okHo [NpaBeka crnos, pasgen
JInHnsa n 3anmeka

Wpndhhl
M pudrs! - pazgen

Bnarogaps 3TOMY pasfeny, eCTb BO3MOXXHOCTb YCTAaHOBUTL TUM, CTUIMb U pasMmep LwpudTa, CBA3aHHOIO C MPaBKOMN Cros.

HepeKﬂmane.ﬂn - pa3aeia

Pasgen cnyxut Ons yCTaHOBKW BUOMMOCTY CIIOS HA PUCYHKE M BO BPEMSI BbIBOAA €0 Ha NAOTTEP WUIM NpUHTEP. ECnun cnoii fomkeH GbiTb

BUOEH Ha 3KpaHe U Nnpu BbiBOAE Ha NNoTTep Unn npuHTep, To ob6a nons AomKHbI ObITh BblAEMNEHbI. HeKOTOpI:Ie CTaHOapTHbIE CITON PUCYHKa
BCeraa AomkHbI ObiTb BUAUMBI.
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MNpaexa cnoa [ x|

HazgaHue cnosa: |"D.II.I'IDJI. oTon. Npyb |

THHMA W Zanuera T WpueTEI T [lepex MOYATEAM:

MepeknouaTenucnod |
¥ Cnofi. BMamreIi Ha 3K paHe

W Cnoii, NpeqHasHaYeHEIR LA NEYaTI

|/ Ok ||x DTMBHal

? LCrpaeka

Puc. 5.46. Ananorosoe okHo [NpaBka cnos, pasgen Nepekniovatenu

Ilociie ycTtaHOBKHM Bcex IOJIEH B paslenax JuanoroBoro okHa IIpaBka c€i10s1 HY>KHO HaXKaTb
kHonky Ok, a B nuanoroBom okHe Ci10M pHCYHKa yKa3aTb BHOBb CO3JaHHBIM cioi Tadaumuka u
Ha)kaTb KHOIIKY Bb10op.

[Tocne BbINOMHEHUS BBIIE OMMCAHHBIX JEHCTBUI Bce OOBEKTHI C 3aknanku I'padmka Oynyt
BCTaBJIeHbI Ha ciioi Tabauuka. [{is prucoBanus TaOIMYKHU ClIAyeT UCTIONIB30BaTh MPSMOYTOIBHUKH,
JIMHUM U TEKCTHI (TEKCTHI HY>KHO BBOJMTH B TAOJIMYHON YacTh OkHa [laHHble - PUCYHKN).

. bl

I dr 08 L§J e

I @) i CH60

d = am

| . f

F— — — — — & o — — — — —&

MpuMep CHCTEMBbI CO CHEWAHHOA Pa3BO KO
Mpumep 2

Anpec: Warszawa, ul. Nowowiejska 20

Mpoektuposan: myr inz. P. Wereszcamski Puc 1

Yeprun: Comap C.O.

Mpogepun: Macwr. 1:50

Puc. 5.47. ®parMeHT pucyHKa ¢ HapUCOBaHHOM Tabrn4Kon

[Tomo6HBIM CHIOCOOOM MOKHO HApHCOBAaTh PAMKY PHUCYHKA, JOIMOJIHUTEIBHOE OIMMCaHUe Ha
PUCYHKE U JPYTHE HJIEMEHTHI.

[Iporpamma He TpPEIOCTAaBISET TOTOBBIX BHJIOB TaOJIMUEK, OJHAKO MO3BOJSET CO3MaTh MpHU
TIOMOIIIX JIOCTYTTHBIX TPaPHUECKUX 00HEKTOB TAOIMYKH U 3aIOMHUTh X, KaK OJOKH.

C ar0it nenbto B 3aknanke I'padgmka @4 HeoOxoaumo BeIOpaTh kHOTIKY Ciion =]

Ecnu kaxoif - To anemeHT ¢ 3akinaaxy ['paduka ObUT BCTaBICH Ha HECBOMCTBEHHBIN €My CJIOMH, TO
BCEI/Ia CYLIECTBYET BO3MOKHOCTh IIEPEHOCA €T0 HA IPYTOM CIIOM, CO3JaHHbIN MTOJIb30BATENIEM MU Ha
CJIOM ¢ CUMBOJIOM «0».

YroObl TepeHecTH BbIIEICHHBIE OOBEKThl HAa JAPYrOoW CJIOW, CJEAYeT BBHINOJHUTH CIEIYIOIIUe
JIEUCTBUS:
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1. B mento IIpaBka BbiOpath komaHay IlepeHectu Ha apyroid ciioi uim Ha 3akianke I'padpuxa

BbIOpaTh KHOTIKY IlepeHecT HA Apyroi cJioi &

2. B BeicBeueHHOM uanoroBoM okHe CIIOM pUCYHKA BBIOpaTh HOBBINA CIIOHW, NMPHBS3aB €ro K
yYKa3aHHBIM OOBEKTaM.

5.6 YcTtaHOBKa BHeluHero Buaa PUCYyHKOB

[Tocne Toro, xak cxema OyAeT HapuUCOBaHA, WM B TPOILECCE €€ PHCOBAHUS, MOXHO OyJer
OTIPENIeNIUTh KaK MapaMeTpbl M300pa)KeHHs OTIENbHBIX 3JIEMEHTOB PUCYHKA, TaK U PEIIUTh KaKOH
AJIEMEHT pUCyHKa OyJIeT BUJCH Ha SKpaHe U KaKou 3JIEMEeHT Oy/IeT HalleyaTaH.

qTO6I)I N3MCHHUTDH TOJIHH/IHy, CTUJIb M IBET JIMHUHU, a TaKXKE CTUIIb BGJII/ILII/IHy n TUII IHpI/I(l)Ta,
TIPUMHCAHHBIX K OT/ICTBHBIM CJIOSIM PUCYHKA HEOOXOMMO:
1. B menro JJannbie BeIOpaTh KoMaH 1y PopMat CIOeB pUCYHKA.
2. B BoicBeueHHOM auanoroBoM oxkHe CIloM pHCYHKa BBIOpaTh MOAUMUIIMPYEMBIH CIOH U
HIENKHYTh KHONKY IlpaBka.
3. B BeicBeueHHOM JuanoroBoM okHe [IpaBka cios ycTaHOBUThH HOBBIE MTAPAMETPHI CIIOA.

B nunanoroBom oxHe COM PUCYHKA MOYKHO TaKK€ HEMOCPEICTBEHHO YCTaHOBHUTH IapameTphbl
BHEIIIHETO BHJA U M€YaTH OTAENBHBIX ciI0eB. /[nanorosoe okHo Ci1ou puCyHKa MOAPOOHO OIMHMCAHO B
MPEAbITYILEM ITyHKTE.

CYHICCTByeT TAaKKEC BO3MOKHOCTh M3MCHCHHUA BHCIIHCT'O BHJAa 3TUKCTOK OTACJIIBHBIX 3JICMCHTOB
ob6opynoBanus. C 3ToH 11e71bI0 HE0OX0IUMO:
1. B meHto [JanHble BbIOpaTh KoMaHay PopMaT 3STUKETOK IEMEHTOB,

2. B 0TOOpa)XeHHOM auaioroBoM okHe /laHHble - dopMaT 3THKETOK Ha PHCYHKe BbIOpaTh
pasneln, oTBeHaroUMii MOAN(DHUKAIINY STUKETKU U BBIACIUTH HY>KHBIE OIS OTILIUH.

[Togo6HBIM cIOCOO0OM MOXHO MOIU(MUIIMPOBATH PHUCYHKA C WTOTAaMH PACYeTOB C TOW JIMIIb
Pa3HHUIICH, YTO AHAIOTHYHYIO KOMaH]ly HY>KHO BBI3BaTh M3 MeHIO UTOTH.

JaHHwe - P opMaT ITHKETOK Ha PHCYHEE |

( Aprarypa T Oronur. npyaope! T MorMeweH1a

Tokasare MHPOpMAaLHD
[+ Horep yuacTra

W Ouarmerp ydacTra
¥ Twun Tpytionposona

[~ OuHa oTpeska yyacTka

[~ McnpaEHocTe Wa0nALM9 Y4acTka

lMpaEka cnon 3THKETEM

\/ Ok x OTraeHa ? LCnpaek.a

Puc. 5.48. dnanorosoe okHO [laHHble - PopmaT STUKETOK Ha pUCYHKe
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5.7 MpoekTMpoBaHUe NOANONbHbIX OTONUTENbHbLIX NPUGOpPOB

[IpoekTupoBaHue MOANONBHBIX OTOMUTEIBHBIX MPHUOOPOB ClIEyeT HAYMHATH C ONPEAETIECHHUs UX
KoHCTpykimu. C 31Ol Henpto B MeHio [laHHble HeoOXoauMo BbIOpaTh komaHay KoHcTpykims
HOJIOJIBHBIX OTONUTEIbHBIX MpHOOpoB. BricBeuenHnoe auanoroBoe okHO JlaHHble - KoHcTpykuus
MOAMOJBHBIX OTOMUTENBLHBIX MPUGopoB (Puc. 5.49) conepxut cnucok KOHCTPYKILMIA MOIMOIBHBIX
OTOIUTENIbHBIX PHUOOPOB, ONIPENIEIEHHBIX B TEKYILIEM ITPOEKTE.

¥4 Nannbie - KOHCTPYKIMA NOANOABHLIR OTOMNHTEABHBE NPHGOPOB E

ONMCEHME KOHCTPYREIMM OTOOMTABHODO OpMAopa

=

=5 EP-TERAKOTA

MoZMONBHENT OTOIMTENBHEDT TpHGOp - MpaMop
MoATOMBHEDT OTOIMMTENBLHENI TPHO. - TeppakKoTa

‘.I’Ip aBKa”?E Qoﬁasb”fi Haanu ” [ W= paiina ‘ﬁ §a|<|:ubrrb|

? LCnpaera |

Puc. 5.49. lnanoroBoe okHO KOHCTPYKLMSA NOAMOMbHBIX OTONUTENbBHBLIX MPUOOPOB

B HmxHEHN 1€BOM 4acTH AUAIONOBOIO OKHA PACIOJIOKEHBbI KIIABUIIM, IPEIHA3HAYCHHBIC IS
npaBku. Huke onmcaHo ux 3Ha4eHue:

Npaeka

Hawano mnpaBkm yka3aHHOM B CIHCKE KOHCTPYKLIHMH IIOANOJBHOTO OTOHMHTEIHHOTO
npudopa.

—
: Nofaee o
il JloGaBiieHre B CIIUCOK HOBOW KOHCTPYKIIMH ITOITOJIEHOTO OTOIMUTEIILHOTO TIPHOOpA.

=% Unanu

VY nanenue U3 CrucKa yKa3aHHON KOHCTPYKIIHH TIOATIOIBHOTO OTOMUTEIBHOTO pHoopa,

(= Wz paiina

I[O68.BJ'ICHI/IG KOHCprKI_II/Iﬁ TOAMNOJBbHBIX OTOIMHMTCIBHBIX HpI/I60pOB, OIIPCACIICHHBIX B
APYIUX MMPOCKTAX. Ilocne HaXxxaTHs ATOM KHOIKH Ha 9KpPaHC MOABHUTCA OAWAJIOTOBOC OKHO

OTKpBITh JaHHBIE, CTYKaIlee s BeIOopa (aiisia, u3 KOToporo OyayT J00aBJICHbI TaHHBIC
0 KOHCTPYKIIMSX TOATOIBHBIX OTOMUTEILHBIX IPHOOPOB.

bnarogapst (yHKUMM CUUTHIBAHUS KOHCTPYKLMH IOJNOJNBHBIX OTOMHUTENBHBIX MPHUOOPOB ¢
Apyrux (aiiioB, NaHHbIE, BBEJCHHBIE B JPYIrOM IPOEKTE, MOIYT OBITh MCIOJIb30BaHbI B TEKYILEM
IIPOCKTE.

B CJIydac BBOJAa JaHHBIX B HOBOM IIPOCKTC CIIMCOK KOHCTPYKI_II/Iﬁ OTOIMHUTCIIbHBIX HpI/I60pOB 6y,I[CT
mycCT. Yt00BI CO31aThb HOBYHO KOHCTPYKHOHIO ITOAIIOJIBHOI'O OTOIMHUTCIILHOI'O npn6opa HGO6XOI[I/IMO
IICJIKHYTh MBI 110 KHOIIKC IlOﬁaBb. HpI/I 9TOM IporpamMMa BBICBCTUT IHUAJIOTOBOC OKHO
KOHCprKHI/IH NMOANOJbHBIX OTOIMUTEC/IBbHBIX l'[pI/IGOpOB.
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KOHCTPYKL WA NOANONBHOrO OTONWTENLHOr o npybopa E

CurtEon

OrcaHe

|EP-MAHMUH

| |I'Ionnunbuh|ﬁ OTOMUTEABHBIA NpHb0p - Mpamop

CAou Had, TRYGaMK BMECTE CO CNOEM, B KOTOPOM PACNONCHEeHE TRYGG!

Crne oxx d OIMcanMe MaTepHala Lam. Ro R =

M Br /oK | xxrfn3 | m2KfBr |—
MPAMOP 0.015 | Mpanop 3.500| 2800 0.004
EETOH-1900 | 0.050 BeToH TEHEeNEDI, SalloiH. M5 IPHP . KaMHda 1.000| 1900 O.050

Lrnax I

Brmin |U-1UU lzl‘  Bmas |l].3l]l] lzl‘ 9

Clireon TpgﬁlTECHTUB "l dnimin |1E "l drimas |2[| TlF'aCﬂUﬂU?KBHl"Bl Mexny aTaxamu

|

| |
Bzt I~

M
Cnou nog Tpygamu
CHMP O3 d OrmMCcanMe MaTepHala Lam. Ro R =]
MEHOIMIOJHCT | 0. 060 | leHOMOMMO THPOJ , VIOHKEHHEIL TLUIO0THO 0.040 30 1.500|—
KOH-DZ3-26 | 0.260 | KoHoTpyKUMAa CTeHEl-NaHemd DZ3 Tomy 26 oM 0.280
WTFKAT-UH |0.015 | llryxkarypka UeMEHTHO-HSBECTKOBAA 0.820| 1850 D.018
hd|
MpeapapHTenLHLE pacyeTh |q/ Ok || x OtreHa | ? anaskal

Puc. 5.50. lnanorosoe okHO KOHCTPYKUMS NOAMONbHLIX OTONUTENbBHBLIX MPUBOPOB - [laHHbIE KOHCTPYKLUNOHHBIE

Hitxe onmcannl OTACJIBHBIC IT0JIA 3TOIr0 AMaJIoroBOro OKHa.

CuMBoOJI - I0J1e peJaKTUPOBAHUS

B 310 none Heo6xoaQMMO BBECTU CUMBOM KaTanoXHbIN KOHCTPYKUUK NoANONbHONo OTONUTENTIbHOro rlpM6opa, COCTOSILLMIN MakcumanbHo 13 14

3HakoB. Kaxxgas KOHCTPYKLUUA NOAOMNOSIbHOINo OTONUTENbHOIro r|p|/|6opa AOIMKHa UMETb yHVIKaJ'IbeIVI CUMBOI.

B Clny4ae npaBku CyLlecTBytolero otonnTesribHoro npm60pa B 3TOM none nosaendaeTcyd ero aKTyaﬂbeIVl cuMMBOI. Mi3ameHeHre aToro cumeona
NpMBOAUT K CO34aHUIO KOMUKX OTONUTENbHOIO rlpM6opa C HOBbIM CYMBOSIOM, MPY YEM UCXOAHbLIN OTONUTENbHbIN an6op He 6y,EleT yaaneH n3

Katanora.

Onucanue - noJjie P€AAKTHPOBAHUA

B 310 none HeobxoaMMo BBECTU OnMUCaHWe KOHCTPYKLMN NOAMNONbHOIo OTONUTENIbHOIo r|p|/|60pa, cocTosiee MakcumarnbHo 13 40 3HaKOB.

Cnou Hag TpyGamMu BMecTe CO ¢J10eM, B KOTOPOM PAaCIOJIOKEeHbI TPYObI - TA0H1a

Tabnuua cnyxvT Ans BBoda [aHHbIX 06 MMEILLMXCA CrosiX B MOAMOSIbHOM OTONMTENBLHOM Npubope. B Hee cneayeT BBOAUTL BCe CrioM,
pacnonoxeHHble Hag Tpy6amu OTOMUTENbHOTO Npubopa, a Takke YacTb Crosl, BbICTYMAMLWY Hafd BEPXHUM Kpaem Tpyd, B KOTOpPYO

6eToHMpytoTCS TPYObI.

Cnowu Hag Tpy6amu

Cnowu nop Tpybammu

Caou nox Tpydamu - Tadamma
Ta6ru/|ua CINyXuT ona BBoAa AaHHbIX O CIosAX, HaxXo4Aawmxca nog pr68MVI rperoLiero KoHTypa.

B Tabnuuax pacrnonoxeHbl criegytoLme cTonbubl:

CumBon CvMBON CTpPOUTENBHOTO MaTepuana, M3 KOTOPOro COCTOMT TeKylumin crov B orpaxaeHuun. (Knasuwa F1
BbI3blBAET [ManoroBoe OKHO Kartanor martepuanoB, nomoralowmi BblbpaTb matepuwarn). Lllenyok no
packpbIBaloLLENCa KHOrKe El BbI3bIBAET CMMCOK MaTepuaros, MCMOMb3yeMbIX B KOHCTPYKUMM NOAMOMbHbIX
oToNUTENbHBIX MPMOOPOB.

d [M] TonwumHa cnos.
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OnucaHune MmaTtepuana Onwucanne MaTtepuana - ToNbKo AnaA CH4UTbIBaHUA.

Lambda [BT/mK]

Ro [kr/m?]

R [M?K/BT]

Koadbduument TenmonposogHoct A Lambda matepuana, us KOTOpOro COCTOMT CrOM - TOMbKO [Ans
CUMTbIBaAHUS.

[MnoTHocTb MaTepmana, U3 KOTOPOro COCTOUT CIIOW - TONBbKO AN CHATLIBAHUS.

PacyeTHoe (R= d/A) TepMMyeCcKoe CONPOTVBIEHWE CIOS - TOMNBKO AJI CHUTLIBAHUS.

JaHHbIe, Kacaloluecs rpenero KOHTypa

Mexay Tabnuuamm pacrnonoxeHbl AaHHbIE, KaCaloLLMECS MPEIOLLETO KOHTYpa:

CumBon Tpy6

dnmin
dnmax

PacnonoxeHue

Lmax

Bmin

Bmax

Busm

KaTtanoxHblii cumBon Tpyb, U3 KOTOpbIX GyAEeT BLINMOMHEH FPEOLMIA KOHTYP MOAMNOMBHOrO OTOMUTENBHOIO
npubopa. (Knasuwa F1 Bbi3biBaeT Katarnor Tpyo).

MWHVMManbHBIN HOMUHANBHBIN AvameTp TPy B rpetoLLeM KOHTYpe.
MakcmMmanbHbIn HOMUHATBHBIA AMaMeTp Tpyb B rpetoLLemM KOHTYype.

MecTopacrornoxeHue oTonuTernsHoro npuéopa. Mpu BeiGope nosuum Hag npoesaom nporpaMma npuHMaeT
Temnepatypy Bo3fdyxa MOA MNepeKpbiTEM C MOANOMbHBIM OTOMUTENbHLIM MPUGOPOM PaBHOM pPacYeTHOM
HapY>KHOM TemnepaType, NPUMMCAHHOM K KIIMMaTUYECKOi 30HE, BbIGpaHHOM B OBLLMX AaHHbIX.

MakcumanbHaa gnvHa TpyG rpetollero KoHTypa BMecTe C nogBoAakou. [py npoekTMpoBaHWWM MOZMnosibHOro
oTonuTenbHOro Npubopa nporpamMMa He NpeBbIlLAeT 3a4aHHoN AnvHbl Tpyb. Llenb aToro - Henb3sA gonyckaTtb
coefnHeHne TpybonpoBoaos B Torle nona.

MuHVMManbHBIN War yknagaky Tpyo B rpetoLiem KOHTYpe (paccTosiHue mexay Tpybamu).
MakcmmanbHbIn Lwar yknagku Tpyo B rperoLemM KOHType (paccTtosiHie mexay Tpybamn).

M3meHeHve wara yknagku npu ero nogbope nporpaMmon. MNpoekTrpys noanonbHbIA OTOMUTENBHBINA Npubop,
nporpaMma HauuHaeT pacyeTbl C MakCMManbHOro Lwara yknagku Tpyb. Ecnu nonyveHHas Tenmootgaya He
AocTaToyHa, TO NPOorpaMMa yMeHbLUAET Luar YKNaaki, COrnacHo C 3adaHHbIM U3MEHEHWeM Luara yKnaaku.

B HmwxHEl YacTM [UaAJOrOoBOr0 OKHA HAXOAMWTCA 3aKJIaJKa, IMO3BOJISIONIAsl MPOCMOTPETH
MIpeaBapUTENIbHbIE UTOTH PACUETOB MOJANOIBHOTO OTOMUTEIBHOTO MpHOOopa.

% NpeaBapTenbHbIE PacieTbl NOANOALHONO OTONMTENbHOMO nprbopa [ x|
Curgnn OnuzaHu9e
IEP-HAFIHUH Il'lonnnnbuuﬁ OTONWTENLHBIA NpUBOP - MpaMop

r—HaHHele 009 NPEAEIPHTENEHER PACHETOE Hroru ana NPEAEIPHTENEHER PACHETOE

Terneparypa NogawM Tnl 453: T qge 94.2 BEria2 ge 1099 Br/rm2

OznamneHqe soge dT

103 [K]
A@ tmona 285 °C Alfas 11,05 Br/m2 k. Re @x tmona 298 °C

Tern. Han Nepexp. [EHE I

Temn. nog nepekp tsHH 20 = °C @ i@ i i r M2k /BT
— ,—_,Iw 3 avavavavavavavavavavavais S *iavavavavavava

- J0Ha 0,150 1.798 | SoHa 0.100
.ﬂﬂHHaI‘IDHCDEﬂHHEHMHLI‘I 37 ] OCHOEHAaA - rpaHHYHAA o

20T _; 0,054

¥ ri2K/BT

Strefa podstawowa

tmor 20,4 °C Alfan 6,05 Br/m2 K tnor 20056 C
Wl ar rexay TpyGardd b I I]_153: b v v

TenAoEan Mo HOCTE in 1I]I]I]3: Br || o1 2.7 BErim2 gi 3.0 Br/m2

MoeepxHOCTE NpMAOODa FI 1I],E::| [

I una Tpydonpoenaa L I ?0,33: [

Ogwas mMowroeTe 3 1200 Er Ogwan noeepsHocTe Fo 12,4 w2

O8wan gmuHa Lo 83.0 1 Pacdogeogel G 00287 Eric ConpotveneHue rugp. dPF 10161 Ta

b Sora rparkqHas r—JaHHele ana NesaTy
Iﬁ;
Rt 010055 i CurBoN NoMeweHHs 0 nMcaHKe nomMeweHs
Tennoean MOoWHOCTE BDI 2003: Bt I I j
3areuaHm1a
MoBEpRHOCTE NPHA0Ra FI 1,33: M2 &) Nevats |

T auHa TpyGonpoenaa L I 18,23: I E-L Sarpod | I

Puc. 5.51. [lInanoroBoe okHO KOHCTpYKLMSA NOANOSbHOro OTONUTENBHOrO Npubopa - NpeasaputenbHbie

pacyeTbl

B neBoil yacTu MpuUBOIATCA UCXOJHBIE JAHHbIE JUIA MPEIBAPUTENIBHBIX PACYETOB MOANOIBHOTO
oronuTenbHOro npubopa. [IpaBas yacTh COACPIKUT HAIIAAHBIA PUCYHOK C HAaHECEHHBIMH MTOTaMHU
pacueroB. [IpenBapurenbHble pacdyeThl MO3BOJIAIOT OBICTPO YCTAaHOBUTH TPeOyeMYHO TOBEPXHOCTh
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5. BBoa AaHHbIX

OTOIUTENBHOIO MpUOOpa, IMPOBEPUTH TEMIEPATypy IOJIA M IOTOJKA, ONPEICIUTh YIEIbHYIO
TEIJIOBYIO MOLIHOCTb H T.II.

ITocne co3manust HaOOpa KOHCTPYKLMH MOJMOJIBHBIX OTOHMHUTENBHBIX HPUOOPOB, BXOISIIMX B
MPOEKT, MOXXHO HAYMHATHh PUCOBATh MOJIOJIbHBIE OTOMUTEIbHBIE TPUOOPHI Ha cXeMe 000pyA0BaHUS.
C oroii nenpio Ha maHenaw (YHKUUM pUcoBaHHMS HEOOXOAMMO BBIOpaTh 3akiaiky OromureabHbIE

npuodopsbI }m, a 3aTeM BbrIOpaTh KHONIKY [loAnmoibHbIH oTONUTEIbHbII NPUdop .

Pucyst noamnosbHbIi OTOMUTENBbHBIN TPUOOD, CIIEAYET IIOMHUTH O TOM, YTOOBI OH OBbLT pa3MelleH
Ha OTaIUIMBAEMOW TEPPUTOPUM 30HBI NOMeIlleHus. Yamie Bcero K MOANOIbHBIM OTOMUTEIbHBIM
npubopam Boja mnopjaercsa ¢ 0ojee HU3KOM TeMiepaTypoi, 4eM K KOHBEKIIMOHHBIM OTONUTEIbHBIM
npubopam. B sToM ciydae HEoOXOAMMO MpedyCMOTPETh B 00OpYJOBAaHMH OCOOYIO Ppa3BOIKY
TpyOOIPOBO/IOB, TOAKIIOYEHHBIX K CMEeCHTENbHOM cucteme (Puc. 5.52).

I
sl (&)
Bawwar ~|\ e E]
+255%C 700 Brv ] +2052 1200 Brr
ara ]
|
|
GR-SARIILS o = 0% - & L & conmmem o=s \B5%
Fo=a 7 Le=8402 _l FEEAALE 0 ES02
Fa=13 Lh=Eh= J’_ FA=13 Lh=00 Ba=
| | T1 T e = P |
Hj
T 1 T
- =y A= T———
?(ﬁ-. * o ¥ I -
i |—r—| L. 1 Honteranan
% = 4 1 +20° 444 Birr
K B
[JEE I
L 1 2
—————— ‘plé

Puc. 5.52. ®parmeHT cxembl ¢ NOANOMbHLIMY OTONUTENBHBLIMW NPUBOPamMK, NOAKHOYEHHBIMU Yepes
CMECUTENbHYHO YCTaHOBKY.

HapI/ICOBaB HO,Z[HOJ'ILHHﬁ OTOITUTENLHBIN HpI/I60p, MOKHO BBOAIUTH CBA3aHHBIC C HHMM JOAHHBIC.

I[JUI BBOJa JOTUX JAaHHBIX CIIYXXUT Ta6.III/II_Ia gaHHLIe - HOQHOJ’ILHHG OTONMHTCIILHBIC HQI/I60[2H,

pacrosio’keHHasl B TaOJIMYHON YacTH OKHa.

|@: \ Cxema Allogean f3raxd d3rasd / LI _I LIE 2‘_&

THIT OT.Ip. L1 Fo B Fr Br dT dn Toy G| Iox D ﬂ -4__
GP-HARMUR 20.0 5.7 |0.200 1.1 ol ﬁ__
GP-MARMUR 65.0| 15.5|0.200 1.1 18 ol 8__
GP-MAPMUR 15.0 3.8(0.200 -0.0 -_IIJ-
GP-TERAEKOTA 100.0 1.8/ 0.100 0.0 ™
GP-TERAEKOTA 100.0 i.0/0.100 0.0 ﬂ ::_
08 S A LA ASE e (B A D 8\
| 215 -10.00 |Dﬁnac1'b PHEYHKA.

Puc. 5.53. TabnuyHas yacTb okHa [aHHble - PUCyHKM ¢ Tabnuuen ans BBoga AaHHbIX O NOAMONbHbIX
OoTONUTENbHbIX Npubopax.

B otnenpHbIe CTONOIBI TaOIHIIBI CIIETyET BBOAUTH CIEAYIONIYIO HH(POPMAIIHIO:
Tun oron. mp. CMMBOJI THUIIA KOHCTPYKIMU MOATOJILHOTO OTONMUTENbHOro mnpudopa. Ilpu Beidope
CHUMBOJIa MOYKHO BOCIIOJIb30BaThCs clIpaBOYHOM MHMopManuer(kiasumia F1) B Bume
Karajora KOHCTPYKIMN MOANOIbHBIX OTONHMTENbHBIX MPUOOPOB WM TMPHU MOMOIIH
kHonKH (7] BBIGpATh U3 CrIMCKa CMMBOJI OTOIHTEIBHOTO PHOOpa

Q% YacTp TEroBoi MOIIHOCTH B MPOLEHTAX, BbIAENseMasi OTOMUTEIbHBIM IPUOOPOM B
nomenienue. Eciu momenienre o0orpeBaeTcs OJHUM OTOIMUTENHHBIM MPUOOPOM, TO
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5. BBoa AaHHbIX

Q-+, =100%. Ecnu B mOMENIEHUH €CTh HECKOJBKO OTOMUTENBHBIX MPHOOPOB, TO
CyMMa MX MOIIHOCTEN B NPOLEHTAX JOKHA coCTaBIATh 100%.

2
Fo, [m7] OO0mass TOBEPXHOCTh, TMPEAYCMOTPEHHAs] [UIsI TOAIMOJBHOTO  OTOIMHUTEIHHOTO
pubopa, COBMECTHO C BO3MOYKHOM MOBEPXHOCTHIO IPAaHUYHOM 30HBI.

B, [m] Hlar ykmaaku TpyO B TpErOLIEM KOHTYpPE IMOIIOIBHOTO OTONMUTEIBHOTO MpHOOpa
(paccTosiHMEe MEXTy TpyOamu). DTO TOJIE MOXKET OCTaBaThCS HE3AIMOJHEHHBIM,
IporpamMma cama rnoj{0epeT COOTBETCTBYIOIIUH 1I1ar.

Fr, [Mz] [Tone moBepxHOCTH TpaHWUYHOM 30HBI. Eciau B oTomuTenbHOM NpuOOpe TpaHUYHAs
30Ha HE BBIJEIIEHA, TO 3TO I10JIE MOYKET OCTABATHCS HE3ATIOJHEHHBIM.

Br, [M’] Hlar yknanku TpyO B rpaHn4HON 30He. Eciu B oTOnUTENHOM MpUOOpEe rpaHUyuHAas
30Ha HE BBIIEIICHA, TO 3TO IOJIE MOKET OCTABATHCS HE3AIIOJHEHHBIM.

dT, [K] PacuetHoe oxnakaeHHe BOJBI B MOJNOIBHOM OTONHUTENbHOM Mpubope. Eciu mone
OyJeT myCThIM, TO IIporpaMma mpuMeT oxJaxkaenue pasabiM 10 K.

dn, [Mm] Homunaneneiii nuametp TpyO rpetomiero koHTypa. Eciom mone Oyaer mycTeiM, TO
nporpamma mnogbeper auamerp aBTomMaTuuecku. KmaBuima F1 wnm kHOmKa
BBI30BET CIUCOK JOCTYIHBIX TUAMETPOB.

Ilom G CuMBOJI TIOMEIICHHSI 000TPEBaEMOT0 OTONMUTENBHBIM MpuOOpoM. [lomoOHO, Kak U B
Cllyyac KOHBEKIMOHHBIX OTOMHTENLHBIX HPUOOpOB, Onaromaps MPUMEHCHUIO Ha
cXeMe 30H NOMENICHWH, MporpaMMa cama B COCTOSIHUM pAacIlo3HaTh, B KaKHX
MTOMEIICHUSX HAXOATCS OTOMUTEIBHBIC MPHOOPHI, a TIOATOMY ITO IOJIE Yallle BCEro
HYKHO OCTaBJISATH ITyCTBIM.

Ilom D CuUMBOJIT IOMEIIIEHUS], HAXOIAIIETOCS HIDKE OTOMUTEIHHOTO Mprbopa.

Kop F Beemure 'Ila', ecam  xotute, YTOOBI TOCHE MOAOOpPAa PACCTOSHUS MEXKIY
TpyOOIpOBOAMHU, TPOTpaMMa CKOPPEKTHPOBaa TOBEPXHOCTh OTOIMHTEIHLHOTO
npubopa.

[lonnonpHbE OTOMMTENbHBIE NPUOOPHI 4Yallle BCEro MOAKIIOYAIOTCA K PpaCHpeieiuTeNio ¢
BMOHTUPOBAaHHBIMH PETYIUPYIONIMMUA WJIM TepMOCTaTUYECKHMMHU BeHTWIsMH. Ha cxeme pa3Bojka
TpyOOIPOBOJIOB OT pPACHpPEACTUTENS 10 OTOMHUTENBbHBIX MPUOOPOB dYallle BCETO pEaTu3yeTcsl IMpH
TIOMOIII COSAMHEHUS YIAJICHHBIX TPyOONpoBOJOB. [Ipu 3TOM CBSI3b KOHKPETHOTO OTOIUTEIILHOTO
mpubopa ¢ BBIXOJAOM paclpe/ieUTeNsi MOXeT ObITh HeuuTaOellbHa, YTO B CBOIO OYEpEedb MOXKET
MIPUBECTH K HEMPABUIHLHOMY IPUITUCHIBAHUIO HACTPOEK BEHTHIICH.

=
= | F 3
— tn ry

dn ¢

GP-TERAKOTA dn=,35%
Fo=241p=225B=01
Fe=0.0 Le=0.0 Bz=0.1

T
[ o o o o o o o o o
L

Puc. 5.54. PacnonoxeHue perynmpyowmx BEHTUNEN pSOOM C NOAMNOMbHLIM OTONUTENBHBIM NPUBopomMm.

B cBs13u ¢ 3TUM Ha cxeme PeryJaMpyrolue BEHTHIN, BXOISIIUE B paclpeeanTelb, HEOOX0UMO
PacIoIoKUTh Ha TPyOOIPOBOJAE PSIOM € OTOMMTENBHBIM IPUOOpOM. OuUeBHIIHO, B TEXHHMUYECKOM
ONMCAaHUM, TaK M Ha CXeMe HeOoOXOAMMO TIOMECTUTh COOTBETCTBYIOIIME 3aMEdaHus,
UHQOPMHUPYIOIIUE TMPOU3BOIUTENS paboT O pealbHOM paclojOKEHHH BeHTWIs. B karanore
apMaTypbl BEHTWJIM Ha PACIIpelesuTeNe MPEACTaBIeHbl KaK BEHTWIN 3allOPHBIE WM KaK BEHTWIH
TEepMOCTaTHYECKHE. B omMcaHMm 3THX BEHTWIEH NPUBOAMUTCS KOMMEHTAapHuil, K KakoMy THILY
pacrpeaenuTesis MPUIUCAH TaHHbIH BEHTUIIb.
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5. BBoa AaHHbIX

5.8 lMpoekTpoBaHMe oQHOTPYOHbLIX CUCTEM

[Iporpamma nmo3BoJsieT MpOeKTUPOBaTh BepTHKaibHbIe (Puc. 5.56) u ropuzontansueie (Puc. 5.59)
OJTHOTPYOHbIE CUCTEMBI OTOIUIeHHMS. [IporpamMma TO3BOJISIET MPOEKTUPOBATH BEPTHKAJIbHBIE U
TOPU3OHTAJIBHBIE OMHOTPYOHBIE CHUCTEMBI OTOIUICHHMSA.  VIMeeTcss BO3MOXKHOCTBH Uit CO3/IaHHSA
CMELIAHHBIX CHUCTEM, B KOTOPBIX 4acTb OOOpY/OBaHMs BBINOJIHEHA KaK OJHOTPYOHas cucrema, a
YacTh — KaK JAByXTpyOHasl.

OpmHoTpyOHast cHcTeMa COCTOMT U3 TJIABHOTO BEPTHKAIBLHOIO WM TOPU30HTAIBHOTO
TpyOONpoOBOJa, K KOTOPOMY IOCJIEIOBATENbHO MOJKIIOYAIOTCS paguaTtopHble y3ibl.  Bed
OJTHOTPYOHasi CHUCTeMa MOJCOSAMHEHA MOAAIIUMH U OOpaTHBIMU TPYOONPOBOJAMH K HCTOYHHKY
Teria.
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Puc. 5.56. Npumep BepTukanbHOM 0gHOTPYBHOM CUCTEMBI

PaguaTopHblil y3€1 COCTOMT M3 3aMBIKAIOLIETO ydYacTKa, K KOTOPOMY  4e€pe3 IOJBOIKY
MIPUCOEIMHEHBI OIMH WM JiBa puOopa. OTonuTenbHbIe TPUOOPHI MOTYT OBITh TAaKXKe MPUCOSTNHEHBI
IIPYU IIOMOIIY arperaTHOrO BEHTHJIS.
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5. BBoa AaHHbIX

I'naBHBIH
TpyOdonpoBoa

Bentuinb arperatHblii

IToaBoaka 3aMbIKAIOIIUH YYACTOK I'1aBHBI TPpyOONIPOBOJg

Puc. 5.61. Npumepbl pagnaTopHbIX y3oB

BaxHpIM mOHATHEM 11 OAHOTPYOHOW CHUCTEMBI SBIISETCA KOI(PQPHUIMEHT 3arekaHus f,
OIpEAEIIIEMBIN U3 BBIPAKEHUS:

p=

Gcm
rue:
G,p - pPacxo[l BOJIbl, IPOXOAILEH uepe3 OTONUTENbHbIM IprOop, KI/c.
G - Pacxoa BOJBI, IUPKYJIUPYIOUIEH B TJIAaBHOM TPYOONMPOBOJE OTHOTPYOHOM CHCTEMBI
(crosike), Kr/c.
Bemnunna xosddunrenta f CymiecTBEHHO BIHMSET Ha BEIUYUHY MOJOUPAEMBIX OTOMHUTEIBHBIX
puOOPOB, THAPABINYECKOE COINPOTUBICHUE CHCTEMBI, & TAKXKE €€ TEIUIOBYIO U T'MAPABINYECKYIO
YCTOWYUBOCTb.

VBennuenne xkodddumnrenta S npuBeseT K YMEHBIICHAIO BETNYMHBI OTOIUTENIBHBIX MTPHOOPOB.
Opnnaxo npu 60s1bIIOM KO3 duiimenTe f 3anupaniue BeHTHICH P OTOMUTEIBHOM MTPUOOPE BHI3OBET
3HAUUTEJIBHBIA POCT TUAPABIUYECKOTO COMPOTHUBJICHUsS cHCTeMbl. Kak crencTBue, MOTOK BOJIPBI,
NPOXOMAIINIA Yepe3 CHCTeMy, HaYWHAaeT HEAOTpeBaTh OTONHTENbHBIE NPHOOPHI, MpPUYEM
HEepaBHOMEPHO (HamOoJiee HeJoTpeBaeMble MPUOOPHI PACTIONOKEHBI B KOHIIE psina). B cucremax, B
KOTOPBIX TPUHATHI CIMIIKOM Oonbime kod(duimenTsl 3atekanust f, He OyAeT TEIIoBOW U
TUAPABINYECKON YCTOMYHNBOCTH.

SIBNieHHe TETUIOBOTO M THAPABINYECKOTO Pa3peryIMpOBaHHtsl, BRI3BAHHOE 3alTMPAHUEM BEHTHIICH,
MOXHO JI0 HW3BECTHOW CTENeHH OIrPaHUYUTh, HCHOJB3YS PEryJsTOpbl pacxoja Ha TMOAXOAE K
OTHOTPYOHBIM cucTeMaM. OTHAaKO OOJIBIINM HEIOCTATKOM TaKOTO PEIICHHUS €CTh 3HAYUTEIBHBIN POCT
THAPABINYIECKOTO COTPOTHUBIICHNS CHCTEMBI (Hallle BCETO MOTEPH JaBJICHHS Ha PETYJISATOPaX pacxoaa
oymsku k 20000 Ia = 2Mypo).

bonpmme 3HaueHmst KOI(QQUIMEHTOB 3aTeKaHWsl [ 4dalie BCEro MPUBOAAT K  POCTY
THAPABIMYECKOTO COMPOTHBIICHUS CHCTEMBI.

Wtak, ¢ omHOW CTOPOHBI CTpEeMHUMCS, YTOOBI KOA(pHUIMEHT f ObUT Kak MOXXHO OOJbIIe, a ¢

JPYroil CTOPOHBI OH HE JOJKEH MPEBBIIIATh U3BECTHOIO IPAHUYHOIO 3Ha4eHUs f3,,, BBIIIE KOTOPOTO
CYIIECTBYET OMACHOCTh YTPAThl TEIJIOBOM U THAPABIMYECKON YCTOWYMBOCTH CUCTEMBI OTOIICHHUS.

1

By =l-—F——==

P V023 -n+1
rae:

n - 9UcCJIO 3aMBbIKArOMIUX YHYACTKOB B O,Z[HOTPY6HOI71 CHCTCMC.

W3 BbIIENPHBEICHHOTO BBIPAKEHUsS CleAyeT, 4To [, BO3pacTaeT BMECT€ C YHCIOM
3aMBIKAIOIIMX YYaCTKOB B OJTHOTPYOHOI cucteme:
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n 3 4 5 6 7 8 9 |10 11 1213|1415 |16 |17 | 18 | 19 | 20
Lp 10.2310.28]0.32]0.35]0.38]0.41/0.43]0.45[0.47]0.48 | 0.50 | 0.510.53]0.54]0.55]0.56 | 0.57 | 0.58

B cimyuae noacoequHeHHs AByX OTOIUTENBHBIX MPUOOPOB K 3aMBIKAIOIIEMY YYacCTKy CyMMa UX
K03 GULIEHTOB 3aTeKaHUs f He N0JKHA IPEBBIIATh TPAHUYHON BETUUUHBL ).

[Iporpamma Moxker cama mnoaOuparh Ko3duueHTsl 3arekaHus [ A0 OTHAENbHBIX
OTONUTEJILHBIX IPHOOPOB TaK, YTOOBI, IO MEPE BO3MOKHOCTH, HE NIPEBBICUTH 3HAUCHUS [, U B TO K€
BpeMsl T'apaHTHPOBAaTh ONTUMAJIBHOE OXJIAXKICHHWE BOJbl B OTONMTENIBHBIX IMPUOOpax (HECKOIBKO
rpaxycoB K). IIpoeKTUpOBLIMK MOMKET TaKke caM 3a1aTb Kod(pUIMEHT 3arekaHus Uisd
OTOIUTENBHOIO MpUOOpa, BBOAS €ro 3HadeHue B crosdue Beta taGmuipl JanHble - OTonuTeabHbIE
IpUOOPBI, PacTioIOKEHHON B TAONIMYHON YacTu okHa JaHHble — PUCYHKH.

YacTto COMPOTHBICHUE IMOTOKY Yepe3 3aMBIKAIONIMH YYaCTOK MEHbBIIE, YeM COMPOTHUBIICHUE
MOTOKY 4Yepe3 OTONMHMTENbHBIA mpuOop. UToObl 00ECeYnTh COOTBETCTBYIONIMN KOI(D(DUIMEHT
3aTekaHus f, Ha 3aMBIKAOIIEM y4acTKe MPUMEHSIOTCS PETYJIMPYIONIME BEHTWIN WK 11aiioel. Eciu
Ha 3aMBIKAIOIIEM YYacTKe He OyJeT 3asBJIeH HHU OJWH PETYIUPYIOUHMH 3JIEMEHT, TO MporpaMma
YMEHBIIUT JUAMETP 3aMBIKAFOIIET0 yYacTKa OTHOCHTENIBHO JMaMeTpa TJIaBHOTO TpyOOmpoBoaa
OJTHOTPYOHOI CUCTEMBI.

BHUMAHMUE !!!

Caenyer o0paTUTh BHMMaHHE HA TO, YTOObI Ha MOABOAKAX K OTONMHUTEJIbLHBIM NpHOOpaM
He00XO0IMMO HCNO/Ib30BATh TEPMOCTATHYECKHEe BEHTHJIM C NOBBIIIEHHOH NPOMYCKHOI
ciocodHocTeio  (Ky > 2 M/4), NpeIHA3HAYEHHbIE CIEHMATBLHO IS OJHOTPYGHBIX MJIH
rPaBUTALMOHHBIX cHcTeM. Hcnosnb3oBaHue OOBIYHBIX TEPMOCTATHYECKMX BeHTHJIEH
npuBeeT K 3HAYUTEJbLHOMY POCTY T'HAPABIMYECKOr0 CONPOTHBJICHUS LHUPKYJISIHMOHHOTO
KOJIbLIA Yepe3 OTONMTEIbHBIN Npudop (Yaiie Bcero B OAHOTPYOHBIX CHCTEMAX Pacxoj BOAbI
Yyepe3 OTONMUTEIbLHBINH NPUOOP B HECKOJIbKO pa3 0oJibllle, YeM B IBYXTPYOHBIX cUCTeMAax), a
TaK/Ke CONMPOTHBJICHHS] BCEr0 PaIuaTopHOro y3ia. B pesyabraTe (MpuHUMAas BO BHUMAHHE
MOCJICI0BATE/IbHOE T0COCMHEHHEe PAJUATOPHBIX Y3JI0B) MOMKET INPOU30MTH CJIMIIKOM
00JILLIOH POCT CONPOTHUBJICHUS BCel CHCTEMBI.

Tawm, rae OTONHUTEIBHBIA TPHOOP MOJCOCAUHEH MPHU TMOMOIIM arperaTHOr0 BEHTHIIS, (DYHKIHIO
MOJIBOZIOK M 3aMBIKAIOIIETO YYacTKa BBIMOJHSIET arperatHblii BeHTW1 b, [logdop koadduimenta
3aTekaHuss [ TpU OSTOM 3aBUCHT O]l XapaKTePUCTUKU BEHTHIS (BO3MOXKHOCTH —IOa0opa
MPEABAPUTEIILHBIX HACTPOCK Kod(duimeHta ), a TakkKe THIPABIAYCCKOrO COMPOTHUBICHUS
OTOIMHTEILHOTO TIPUOOpAa.

BHUMAHMUE !!!

B ciayyae mpuMeHeHHsI arperaTHOro BEeHTW/ISl /JIsi OJHOTPYOHOH cHCTeMbl MTOTOBBIM
K03(ppuimeHTa 3aTeKaHUs [ MOKET OTJIMYATHCS OT 3HAYEHH S, 1aBA€MOTr0 PON3BOIUTEIeM
BEeHTWISI. JTO BbI3BAaHO pa3sHbIMH Kod(pduumentamu Kk, otonureabHbIX NpuOOPOB,
NPHCOCJUHEHHBIX K arperaTHbIM BeHTWIAM. B rmporpamme npu omnpeaeneHuH
XaPAKTEPUCTHKH BEHTHJIS M0 YMOJTYAHUIO IPHHSATO 3HAYeHHE KO3 (PHUIHEHTA NPOIMYCKHOM
CIOCOOHOCTH JIJIsi OTONMMTEJbHOro mpubopa k, = 2.5 /4. Ecau oTonuTebHbII npuodop,
NPHCOeIUHEHHbIII K BEHTWIIO, OyaeT mMeTh Ooabpmoi kod¢g¢puuueHt K,, TO MTOroBbIH
k03¢ unmenT 3arekaHusi F Oyaer 0oJibllle YKa3aHHOTO Mpou3BoauTeNeM. B ciyuae
MeHbIIUX 3HaYeHu# Ky ko3puuument £ Oyner MeHblie.
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CYHICCTByeT MHOI'O BapHAHTOB IMPUCOCIUHCHHUA OTOIMTCIIBHBIX HpI/IGOpOB K TJIaBHOMY
TpyOOmpoBOy OMHOTPYOHOM cucteMsbl. (Puc. 5.62). Huke npuBeeHb HEKOTOPBIE U3 HUX.
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Puc. 5.62. MNpumMepbl nogcoeamHeHnst oToNUTENbHBLIX NPUBOPOB B OAHOTPYOHON cnucteme

UroObl HayaTh PHCOBATh AJIEMEHTHl OJHOTPYOHOI cHUCTeMbl, Ha HNaHeau (YHKIUN PHUCOBAHUS

HE0OX0MMO BBIOpaTh 3aKiafky Cucrema ofHOTPYOHast W= A

—fLE W, d 0k
== 1 e AT = e

[TpuHIMIIBI pUCOBAHUS Il OAHOTPYOHOW CHCTEMBI OTOIUICHHS HUYEM HE OTJIMYAIOTCS OT paHee
MPUBEJCHHBIX JUISI JABYXTPYOHBIX cHcTeM. [7aBHble TpyOONpoOBOABI OJHOTPYOHOH CHCTEMBI

pucyroTcs ociie Beioopa KHonky Tpy6onpoBoa oxHOTPYOHbII E JInst pucoBaHus BEPTUKAIBHBIX

U TOPU30HTAIBHBIX 3aMBIKAOIIMX YYaCTKOB CIy’KaT KHOIKH @ @ K 3ambIkaromemy y4acTky
MaKCHUMaJIbHO MOXXHO TIPUCOEIMHUTH JBa OTONMTENBHBIX mpuOopa. [lpu mnomomm 3akiagok
Tpyo6onpoBon mnopawomuii u TpyGonmpoBox o0paTHBIi pHUCYIOTCS TNOAAOIIME W OOpaTHBIC
MOJBOAKK  OTOMHTENBHBIX TMPHOOPOB, COCHMHSIONIME OTONMTENBHBI TpUOOp C  KOHLAMH
3aMBIKAIOIIEr0 y4acTKa.

Knonku \il nl & MO3BOJISIIOT PHCOBATH TOJKIIOUYEHHE OTOIMUTEIBHBIX IMPUOOPOB B
OJTHOTPYOHBIX CHCTEMax MPH MOMOIIM TPOWHHKOB MJIM OTBOJOB C MeIHBIMH TpyOkamu. Ha mMemHbIx
TpyOKax MOXHO pa3MellaTh TEPMOCTATUUECKHE M OOpaTHbIE BEHTWIM OTONUTEIBHBIX MPHOOPOB.
TpoliHuKM 1 OTBOJBI C MEAHBIMU TPYOKaMH MOXHO MOJKJIFOYATh HEMOCPEICTBEHHO K OTOMUTEIbHBIM
npubopam MO0 K  HIKHAM  WIM  OOKOBBIM  OJHOTPYOHBIM  arperaTHbBIM  BEHTHJISIM
(IpUCOEIMHUTENIBHBIM Y3JIaM).

Ecnu npu oronuTensHOM NpuOOpe MOHTHPYETCSl BEHTWIb, TO €ro HEOOXOAMMO pHCOBATh NPH
MIOMOIIIYM KHONKY BeHTW/Ib oTonmuTe1bHOTO NpUdopa B OAHOTPYOHON cucTeMe . Jliis BCTaBKHU
arperaTHbIX BEHTUICH 1J1s1 OTHOTPYOHOMN CUCTEMBI CITYKHUT KHOIIKA .

Kak Ha TpyOompoBogax OZHOTPYOHBIX, TAK M Ha 3aMBIKAIONIMX YYaCTKaX MOXKHO Pa3MECTHUTb
dbaconubie m3nenus ¢ 3aknaaku TpyoonpoBoas! == J': a TaKKe apMmarypy C 3aKiaJku ApMmarypa

(RS
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5.9 PucoBaHue ninaHoOB 3TaXxen

HporpaMMa IpeaAOCTABIACT BO3MOKHOCTh I PUCOBAHUS IUIAHOB STaKEH. Bnaronapﬂ 9TOMY,
opu I1noMomu 1porpamMmmbl  MOXKHO CO3JaTb BCHO JOKYMCHTAIIMKO PUCYHKOB [IJII CHUCTCMBbI
HECHTPAJIBHOI'O OTOILUICHMUS.

B HmkHeli yact okHa JlaHHBIe - PHCYHKH HAaXOIATCS 3aKNajKH C PHCYHKAMH, BXOISIIAMH B
npoexr |18 481 fRTRZKIJE4T | TlepBas 3aKiIagKka COACPIKUT PUCYHOK co cxeMoit. TTocienyromme
3aKJIa/IKN TIPeIHA3HAYEHB! JUIS TITAHOB STaxeil. KHonka [ ¢ 1eBoil CTOPOHBI 3aKIaI0K CITYXKHT JUIS
PEAKTUPOBAHMS CIINCKA PUCYHKOB, BXOIAIIMX B IPOEKT. ITocie HaaTHs 3TOH KHOIKM Ha SKpaHe
TIOSIBUTCS IUANIOr0Boe OKHO CIHHCOK PHCYHKOB B IPOEKTe.

CNHCOK pHCYHEOE E NPOEKTE

PrcyHEM, BYO0AWME B NpOSKT

Cxema

akpoi
HoEDE HasEaHWE PUCYHES IL 28Kp

IEITauH | ‘? Chpaska

Puc. 5.63. CnMCoK pUCYHKOB, BXOAALLMX B MPOEKT.

[lepBbIil pUCYHOK B CIHMCKE BCET/ia MperHa3zHaueH Ui cxeMbl 000pyoBaHus. OCTaabHbIE MOTYT
OBITh MCIIONIF30BAHbI JJISl PUCOBAHUS TUIAHOB dTaxkei. KHOMKY ¢ mpaBoi CTOPOHBI CITUCKA MO3BOJISIOT
N00aBIATh W YHAJIATh PUCYHKH U3 TIPOEKTa, a TaKKe M3MEHATh HX ouepeaHocTb. [lore
PEeIaKTUPOBAHUS B HUDKHEH YaCTH CITYKHT JJIsl U3MEHEHHSI Ha3BaHUS PUCYHKA, YKa3aHHOTO B CIIHCKE.
BHUMAHHE !!!

IInanbl Ta)kell MOKHO pPHCOBATH HA BCeX PHCYHKaX, 32 HCKJIIOYeHHEM MEpPBOr0 B CIIHCKe,
KOTOPBIii MpeIHA3HAYEH /ISl PUCYHKA CXeMBbI.

UroObl HayaTh pHUCOBaTh JJIEMEHTHI OOOPYZOBaHHUS Ha IUIaHAX ATaXeH, ciexyer BhIOpaTh
3aKIaJKy KaKoro-HuOyab M3 pHCYyHKOB (Hampumep, K-1 — ‘RIpkiAKZ AK3AK4AKE ST58]). 3arem
HEOOXOMMO MPUCTYIHUTH K PUCOBAHUIO TUIAHA TAXKA.

[Iporpamma He ocHalieHa HU OAHOM rpaduueckoit GpyHKIMEH, yCOBEPIICHCTBYIONIEH PUCOBAHNE
CTPOUTENILHBIX KOHCTPYKIMHA. [l pucoBaHMs, OYEBHAHO, MOXKHO UCIIOJNB30BaTh JOCTYIIHBIC
rpaguyeckue >IEeMEHTH Ha MaHenu (QYHKIW prcoBaHus ¢ 3aknanku ['paduka }xﬁ_;{, co3ziaBast
roToBble OJOKM (OKHA, JBEpH) C TUIIOBBIMH CTPOUTENILHBIMHU AJIEMEHTaMH, OJHAKO, BpPEeMs, Kakoe
HY>KHO TTOCBATUTH PHUCOBAHMIO LIEJIOTO TaXKa, MOJIPHIBAET CMBICI TaKUX ACUCTBUIA.

IIpu  ykopeHMBIIEMCS  TIOJOXKEHUHM, KOIZla IPOEKTHPOBIIMK  pAcHojlaraeT  IUIaHAMH,
WCKITIOYHTENIFHO, B BUJIE YepTexkel Ha Oymare, Oy/IeT UMETh CMBICT HAUYEPTHTh BPYUYHYIO 3JI€MEHTHI
000pyI0BaHUs, YEM PUCOBATh ITPHU MOMOLIM IPOrPaMMBI BECH IIaH 3TaXa, YTOObI TOJBKO HAHECTH Ha
HeM TpyObl U OTONHTENbHBIE MPUOOPLL. B Takom ciydae sryuie OoTKa3aTbCsi OT PUCOBAHUS IJIAHOB
IIPU IOMOILY POTPAMMBI.

Ecnu umerorcst pucyHKH B 35ieKTpoHHOU (opme (pucynku u3 nporpamm CAD, CorelDraw, MS
Word), To MOXKHO MEpPEHECTH UX HEMOCPEICTBEHHO B MPOrpaMMy M HCIIOJIB30BaTh 3T IUIAHBI, KaK
nou10kKy. IIporpammMa cornacyer pucyHky, 3anucanssle B popmarax DXF, DWG, WMF u BMP.
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Hcmone3yst BO3MOKHOCTh pa3MEIICHUs] Ha IUIaHE PHUCYHKOB, 3alHCcaHHbIX B (opmare BMP,
JIMCTBI C YePTEKaMHU MOXKHO MOATOTOBUTH C IMOMOILBIO CKa”epa. Ho ciexyer MOMHHTE, 4TO PUCYHKH
BMP 3aHuMaroT oueHb MHOIO MecTa M IUIOXO MOJJIepXKMBalOT MacirtabupoBanue. CKaHUpYs
PHUCYHKH, ClIelyeT BEIOMpATh HE CIUIIKOM OOJBLIYIO CTEIICHb paspeleHus (Hampumep, 150 Touek Ha
JFOMM) M TIOPAJOK YepHO - Oenblii 6e3 ceporo OTTeHKa. DTO pelIeHHE, YYUTHIBAas OTPAaHUYCHHYIO
MOIIHOCTb KOMIBIOTEPA, MOYKHO IPUMEHHUTH UCKITFOUMTENIBHO B CIy4ae HEOOJIBIINX TUIAHOB.

[IpeanouturensHbM (hopMaTOM, MPUHUMAS BO BHUMAHHUE KauyeCTBO PUCYHKOB, TaK U UX 00bEM,
apisiercst popmatr WMF.

YroOBl pUCYHOK TUIaHA ATaXKa, BBHITIOJIHEHHBIA TIPU TTOMOILM JIPYTOi MPOTPaMMBI, UCTIOIB30BaTh
Kak mop1okKy B porpaMmme COMAP C.O., He00X0AMMO BBITOJHUTH CIICTYIOIINE JCHCTBHS.
1. B mporpamme COMAP C.O. na manenu ¢GyHKuuil pricoBanusi BbIOpaTh 3akiajky I'paduka

}".i_.-"; , @ Ha HeWl KHOMKY PucyHok .
23 [0 -l=

HA [ Wa daiina
[ e nymena WiE 1|8 .2:] .EE
E, W= Aypepa BMP

2. B packpsbiBaromieMcsi ClMcKe BbIOpaTh criocod BCTaBKU pucyHKa. Eciu pucyHOK HaxoauTcs B
daiine, To HeoOXxonuMo BeIOpaTh mosunio U3 daiisia, a 3aTeM yka3aTh COOTBETCTBYIOITHI
daitn.

3. BcTaBuUTh pUCYHOK Ha IUIaH dTaxa.

BeinonHsist BeIIeIpUBEACHHbIE NEHCTBHS, OYEBUAHO MOXKHO BCTAaBUTh HA IUIAHAX U HA CXEME
npousBosibHBIE 00BeKTH B (hopmare DXF, DWG, WMF umu BMP. D10 Moryt ObITh TaOIUIBI C
pacdeTamu, TEKCTHI C PEAAKTOpa TEKCTOB, PUCYHKH, JIOTO (PUPMBI U T.II.

Bcerapnsist pucyHky, cielyeT HOMHHUTh O BBIOOpE COOTBETCTBYIOLIETO ciios B 3akiaznke I'padmka

}lﬂ_,‘{ MoxHO, HampuMmep, cCOo34aTh HOBBIM CiIOM ¢ Ha3BaHueM Ilommoxkka v Ha HEM pa3MECTUTh
PUCYHOK IUIaHA HTAXa.

BHUMAHME !!!

Ca0li, npeqHa3HAYEeHHbIH HA MOIJI0XKKY, CJeyeT pa3MecTUTh B CAMOM Hayajie CIUCKA CJIOeB,
NPUCYTCTBYIOIMX HA PHCYHKAX MpoekTa. B mporuBHOM ciiyuae, BO BpeMsl me4aTd W NpHU
00HOBJIEHMH JKPaHa 3JIeMEHThI PUCYHKA, HAXOASIIMECH HA 0ojiee PAHHUX CJI0AX, MOTYT OBITH
3aKPBITHI MOAJI0KKOIA.

Yare Bcero mociie BCTAaBKH PUCYHOK TpeOyeT IOIMOJHUTENHFHOTO M3MEHEHHs Macmirtada Tak,
9TOOBI €0 pa3Mephl COITIACOBBIBATIMCH C pazMepamu B iporpamme COMAP C.O..

o 20 gl
C »oroit LOEJIBI0 JIy4YlI€ BOCIIOJIB30BAaTBCA TOPHU30HTAJIBHBIMU H U BCPTUKAJIIbHBIMHA "1[:

pa3MepHBIMU JIMHUSAMH, JIOCTYNHbIMM B 3akiafgke KoHcrpykuus :'I'LE;"': Ha mnane cnenyer
HApHCOBaTh TOPU30HTAIBLHBIC W BEPTUKAIbHBIC JIMHUM C JUTHHOW, COOTBETCTBYIOIIECH H3BECTHOM
JUITMHEe Ha BcTaBisieMoM pucyHke (Puc. 5.64). 3arem cremyer Tak M3MEHHTh MacliTad pUCYHKa,
9T00BI €r0 pa3Mepbl TEPEKPBHIBAIUCH YXKE BCTABICHHBIMH Pa3MEPHBIMH JIMHUAMH (HaIpuMep,
00s13aTeNTLHO €CTh HEOOJIBIIIOE YBEIMICHNE MACIITa0a BCTABISIEMOTO PUCYHKA).
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Puc. 5.64. lNpumep macwrtabuposaHus pucyHka DXF, DWG, WMF nnv BMP npy noMoLum pasmepHbIX IMHWR

YcraHoBka MaciiTaba pUCYHKa OyJeT OKOHYATENbHO 3aBEpIIeHA TIOCNIe €ro BBIACTICHHUS U
MepeMEIIeHUsT  XapakTepHbIXx MapkepoB (Puc. 5.65). Ha maHenu cocTosHHsS —Iporpamma
CHCTEMaTHYECKH MMOKA3bIBAET AKTYaJIbHYIO LIKAIY PUCYHKA.

[ E—
| - = a2
ponopunoHanbHoe N3meHeHne
] M3MeHeHue BepTUKanbHorofl |
BepTUKaNbHOro n MaclTtaba 3
ropu3oHTanbLHOro
4 maclitaba
)] R
waurs TP g
I'ﬁ <t N3meHeHune
ropM3OHTanbLHOro T
maclitaba
Macmepckas @
W q1
+ =SS T
a1 11 k] L0
T 1
—_
' 1l
L -] L ra 3 ol t
[ = a

Puc. 5.65. XapakTepHble MapKkepbl, Cryallme Ans ycraHoBneHust macwtaba pucyHka DXF, DWG, WMF vnm
BMP.

UroObl BBINOIHUTE Koppekiuio pucynka DXF, DWG mocne ero BCTaBKM B TNPOEKT, CIEAyeT
[I{enkHYTh IBYKPAaTHO IO KpPar PUCYHKA.

[Tocne monroroBky IMoas10:KKH MOXHO NMPUCTYIIUTh K HAHECEHHIO 3JIEMEHTOB 00opynoBanus. C
9TOM LIeNbl0 Ha MaHeau (QYHKIMHA pUcoBaHMs HEOOXOOUMO BbIOpaTh 3akianky Ilmanbl HEHS. B
3aKJIaJIKe UMEIOTCS B PACHIOPSKEHUH JIEMEHTBI 000PYI0BaHUs, PUCYEMbIE Ha IIaHaXx.
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Puc. 5.66. 3aknapaka NnaHbl

BHUMAHMUE !!!

Henn3s pucoBath 3jeMeHThbl ¢ 3akiaaaku Ilimanbl Ha cxeme oOopynoBanmsi. Heab3si Takike
PHCOBATH 3JIEMEHTHI € OCTAIBHBIX 3aKJIAJ0K (32 HCKJIIOUYeHneM 3akaaaku ['paduka) Ha mianax
ITANKEH.

‘-Iame BCEIro Ha IJIaHbl HAHOCATCA KOHBCKIITMOHHBIC OTOIINTCIIBHBIC HpPI60pBI. HJ’I?[ OTOI'0 CIIY>KHUT

kHoMNKa OTONHUTEIbHBII NPUOOP HA MJIaHe El [Tocne BCTaBKH OTOMUTENHHOTO MIPUOOpA HA TIIaHE
HEOOXOMMO YCTAaHOBUTH €r0 PACIIOJIOKEHHE, IIOBOPOT, CIIOCO0 BBHIPABHUBAHMS, a TAKKE MOJIOKEHHE
ero omucaHus. JJIst 3TOro CITy’KaT XapaKTepPHBIC MAapKEPhI, MOSIBIITIONTNECS PSIIOM C OTOIHUTEIEHBIM
prOOPOM B MOMEHT €r'0 BbIACTCHHUS (CM. HIXKE).

OMMCaHWA OTONMMUTENbLHOro
npubopa

Hecesazannwiii
MosopoT
| = |l4—| npubopa I

[ MepeMelleHne NyHKTa

U3meHeHne nonoxeHus ]

>+l

BbIpaBHUBaHUsA npubopa

Puc. 5.67. XapakTepHble Mapkepbl OTONUTENBHOIO Npnbdopa Ha nnaHe

[locne BcTaBKM OTONUTENLHOIO NPUOOpa Ha IJIaHE C JAHHBIMU IporpaMma IMPUHHUMAET €ro
ey 3a 1 M. Ilocie BBINONHEHMs PacyeTOB HA PUCYHKE C HUTOraMHU pacyeToOB OTONMUTEIbHBIE
npuOOpBl PUCYIOTCS C COXpaHeHHWeM MacuTadba. UTtoObl OTONMTENBHBIA MPUOOP ObLT MPAaBUIIBHO
HApHUCOBaH, CJeIyeT YCTAHOBUTD CIIOCOO €ro BRIPABHUBAHUS HA PUCYHKE C UTOTAMHU PacyeToB.

Heceazannblii

BbipaBHMBaHue

BNpaBo
Heceazannolii
BblpaBH nBaHue no
LeHTpY

BbipaBHUBaHue H 5
BreBo €C6A3aHHbIU

Uto0BI Ha UTOTOBOM PHCYHKE OTOIMTEIBHBINA MPHOOp OBLI OmMucaH, HEOOXOAMMO CBS3ATh €r0 C
COOTBETCTBYIOIIMM €My OTONHTEIBHBIM TPHOOPOM Ha cxeme. B 3ToM ciydae HEoOXoaumo
MEPEKITIOYUTh MPOrPpaMMy B PEXKUM CBSI3bIBAHUS CXEMbI C IIaHaMu. [l 9TOro CIY>KUT KHOIKA

Cps3pIBaHHE CXeMbl € IUIAHAMU @ 3arem cieayeT yka3aTh Mapy OTONUTENbHBIX MPUOOPOB Ha

CXCMC M Ha IIJIaHC OTaXKa.

Ecmu xypcop MbImm npuHUMaeT Gopmy @[E , TO CJIETYET yKa3aTh MEePBBIA 0OBEKT, CO3TAFOIIHIA
napy (HampuMmep, OTOMUTENLHBIA MpUOOp Ha cxeme). Ecnu ke Kypcop MbIM TpuHUMAeT Gopmy

2 | TO crieAyeT yKa3zaTh COOTBETCTBYIOIINN eMy OObEKT Ha IUIaHE.
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BelneonucanHyo Ipouenypy Ciaeayer MOBTOPSTH 1O TeX Iop, IOKa BCE 3BJIEMEHTHI
000py10BaHusl, pa3MeIlleHHbIE Ha TUIaHe, He OyayT CBA3aHbI C COOTBETCTBYIOLUIMMH UM 3J€MEHTaMU
Ha cxeme. [locie cBsI3pIBaHMS CIIEAyeT OMNMCATh B3JEMEHTHl Ha IUIAHE C IOMOIIBI0 STUKETOK,
AQHAJIOTMYHBIX HAXOSIMMCS HA CXEME.
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Puc. 5.68. MNnaH ¢ HAHECEHHBIMU 1 CBA3AHHLIMW KOHBEKLIMOHHBIMM OTOMMTESbHBIMU NprGopamMu.

HpI/I CBA3BIBAHNHU JJICMCHTOB Ha CXEMC C DJICMCHTAMH Ha IIAaHE CJICAYCT IIOMHUTH O COXPAHCHHUU
COrjiaCoOBaHHOCTH THIIOB. HGJ'IB3$I, Halpumep, CBA3aThb OTOIIUTEIbHBIN l'IpI/I60p CO CXEMblI C
TPY6OHpOBOI[OM Ha IJI1aHC. CHCI_[I/I(I)I/I‘-IGCKI/IM 9JICMCHTOM, PUCYCMBIM Ha IUIaHaX, SABJISICTCA Onucanue

3J1eMeHTa 000pYI0BaHHSI HA TJIaHe s KOTOPBI MOXXHO CBSI3aTh C IPOHM3BOJIBHBIM 3JIEMEHTOM
o0opynoBanusi Ha cxeme. [l Takoro OMHMCaHWS MOXKHO BBIIOJIHHTH IMPOW3BOJBHBIN PHUCYHOK C
LEJIBIO MPECTaBICHUs Ha IJIaHe HETUIIOBOTO YCTPOMCTBA (HAIpUMeEp, MOINOILHOIO OTOMUTEIBHOTO
nprudopa ¢ HETUMUYHBIMU (POPMaMH, IPYTOro MOTPEOUTENS TerIa U T.I1.).

KpOMe OTOIIMTCIIbHBIX HpI/I60pOB, Ha TIJIaHaX MOXKHO TaK¥XE PpHUCOBATH APYIrUc 3JICMCHTHL
O60pyIIOBaHI/ISI, NOACOCAUHAA K HUM OTHKCTKH. I[J'Iﬂ 9TOT'0 CJIY?KaT OCTAJILHBIC KHOIIKHM Ha 3aKJIaIKC

Ilnanbl f .

Oco00e BHMMaHHUE H€O6XOI[I/IMO O6paTI/ITL Ha PpUCOBAHUC ITOAIIOJIbHBIX OTOIMUTCIIBHBIX l'IpI/I60pOB.

Hnst aroro ciyxut kHomka IloamosibHBIA OTONMUTEbLHbIA NMPUOOP Ha IUIaHe . [Tporpamma
MO3BOJISIET  PUCOBATh  TMOATMOJIGHBIA ~ OTONMUTENBHBIA MPUOOpP  HMCKIIOYUTENbHO B  dopme
MPSIMOYTOJIbHUKA € YKJIaaKoW crupanbio. Co BceX CTOPOH MpUOOpa MOTYT OBITh PACIONIOKEHBI
T'paHUYHBIC 30HBI. Pa3Mepm OTOIINTCIIBHOT'O HpI/I60pa, KaKk MW BCJIMYMHA TpPAaHUYHBIX 30H
yCTaHaBJIMBAETCS MTPU OMOIIU XapaKTEPHBIX MAPKEPOB.
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N3meHeHne pasmepoB
oTonuTenbHoro npmbopa

MepemelwieHue
rPaHUYHOM 30HbI

2 Heceéazamn it

lMepemelleHne nyHKTa
| nogaun BoAbl K npubopy

Puc. 5.69. XapakrepHble MapKkepbl, cnyxatume ans moandukauum ¢opmbel NoAMNOMbLHOIO OTONUTESNBHOMO
npuodopa.

HapucoBaB Ha T1aHe MOATIONBHBIE OTOMUTENLHBIC TIPUOOPHI, HEOOXOIUMO CBSI3aTh UX CO CXEMOM.
[Ipumep dparmenTa MmIaHa ¢ HAPUCOBAHHBIMH TTOATIOJIEHBIMU OTOMUTEIILHBIMEU TTPHOOpaMU BMECTE C
CEThIO Pa3BOSIINX TPYOOIPOBOIOB TIOKa3zaH Ha Puc. 5.70.

PucyHOK TOAMONBHOTO OTOMHMTENHHOTO MpHOOpa HA IUIAHE [AET BO3MOXKHOCTH BBITIOJHHUTH
JeTalbHBIC TPOEKTHBIE pacyeThl. Ha 0a3e pucyHka mporpaMma TOYHO ONpEAessieT UIMHY
TpyOONpOBOJa TPEIOLIEr0 KOHTYypa C YYETOM TpPAaHUYHOM 30HB, a Ha WTOTOBOM PHUCYHKE
BBIPUCOBBIBAET ()OPMY OTOMUTEIHLHOTO MPUOOPA C YIETOM UTOTOB PACUETOB.
3aro B ciydae, KOTJa MOJINOIbHBIN OTONMHUTENBHBI MPUOOP BBEICH UCKIIOUYUTEIHHO Ha CXEMe, He
Oyzer xBatarh TOJpOOHONW WHPOpPMAIMU O (GopMe OTONMUTENHLHOrO MpubOopa (M3BECTHA TOJIHKO
MOBEPXHOCTh OOLIasi W TPaHUYHOM 30HBI), TO JUIMHA TPEIOIIEr0 KOHTypa, NpUXOoAdiascs Ha
MMOBEPXHOCTH, OTIpeesieTcs MpuoImkeHHo u3 3asucumoctu L = F/B.
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Puc. 5.70. NnaH ¢ HapncoBaHHbIMW NOAMOSbHLIMW OTOMUTENBHBIMU NPUGOPaMM N CETLIO Pa3BOASALLIMX
TpybonpoBoaoB

B cnywae oromurenbHeIX HpuOOpOB Ooniee CIOXKHON (OpPMBI, OuepTaHUs MPHUOOpa MONKHO
HaOpocaTh TpPH TIOMOINM JOCTYNHBIX JIMHUK B 3akianke I['paduka }lj‘_;{, a Il ONMCAaHUS
KCIO0JIb30BaTh OnucaHue 3j1eMeHTa 000py/10BaAHHS HA IUIAHE .

BHUMAHHE !!!

PuCyHKH ¢ IJIAaHAMH 3Ta’Kel CJIy’KAT MOYTH MCKIYHUTEIbHO ISl NPeACTABJIEHUS HMTOIOB
pacyeroB. Ilporpamma He mnpoBepsieT NPAaBHUJIbHOCTH COEAWHEHHMS TPYOONPOBOAOB, He
CYNTBHIBAET ¢ IJIaHA MX /UIMHY, He NMpoBepsieT NMPABHJIBHOCTh PacloJioKeHHs apmatypbl. Bee
JAaHHbIe, Kacalluecs JIMHbI TPYOONPOBOI0B, PACHOJIOKEHUS APMATYPbl, 10’KHbI BBOAUTHCS
Ha cxeMe 00opynoBaHusi. ENMHCTBEHHBIM MCKJIIOYeHMEM M3 BbILIeNPHBEICHHBIX NPHHIUIIOB
SIBJISIIOTCS IJIAHBI MOAMNOJIBHBIX OTONMTEIbHBIX NMPHOOPOB, HA OCHOBE KOTOPBIX MpOrpaMma
ompeneJsieT O0LIYI0 MOBEPXHOCTh IOANOJIBHOIO OTONMTEIBLHOI0 NPHOOPAa M NMOBEPXHOCTh
rPAHNYHBIX 30H.

5.10 KaTtanoxHble AaHHbIe

[Iporpamma paboTaeT COBMECTHO C 0a30i KaTaJIOXKHBIX JAHHBIX, B KOTOPOW COJEPKUATCS
nHpopMaIHIO 0 TpyOax, OTOMUTENBHBIX MPUOOpaX U apMaType. 3arnucaHHble B 0a3e XapaKTepUCTUKU
OTICNBHBIX DJIEMEHTOB OOOPYOBAaHUS HCIOJNB3YIOTCS TMPOrpaMMON BO BpeMsl IPOCTABICHUS
TETUTIOBBIX W THUAPABIMYCCKUX 3HAUCHU 000pYIOBAHMUS, a TAK)KE B TPOIECCE CO3IAHUS BEIOMOCTEH
MaTepHaJIoB.

HecmoTtps Ha oOrpoMHYyI0 pa3sHOpPOAHOCTH TpyO, apMaTypbl W OTONUTENBHBIX MPHUOOPOB,
JOCTYIIHBIX Ha HAIlleM PBIHKE, B IPOrpaMMe MpeayCcMOTpeHa BO3MOXKHOCTh BBIOOpa M3 0a3bl TaHHBIX
TOJIBKO TE€X JJIEMEHTOB, KOTOpbIe OyAyT HCIONB30BaHBI B TEKYIeM TpoekTe. s 3Toro cimykar
KHOITKH, ONrcaHHbIe B yHKTE 5.5.3. [oJ/ib30BaHHe pacKpbIBAIOIIMMUCH KHONIKAMU Ha CcTp. 33.

5.11 BBoa gaHHbIX B TabnuubI

B cocraB mporpamMmbl BXOZST TaONMUIIBI, MpEIHA3HAYEHHBIC I BBOJA U KOPPEKTUPOBKU
TCKYIIIUX HOAHHBIX, CBA3AaHHBIX C 3JICMCHTaAMH OGOPYIIOBaHI/ISI, BBCACHHBIMHM Ha PUCYHKE CXCMbI
000pyI0BaHUS.
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Tabmuiia cOCTOUT U3 SYCEK, CIOKECHHBIX B CTPOKH M CTOJIOIBI. SU4eiKy B KaXKIOM OYEPETHOM
CTOJNIOIIE MMEIOT TOYHO OMpEACNICHHBIA pa3Mep (Comep)kaT OMpeesICeHHOE YMCIIO 3HAKOB). B HuX
CIIe/TyeT BBOJUTH COOTBETCTBYIOIIME BEJIWYMHBI (HAIIp., JJIMHY TPYOONPOBO/A, THIT OTOMUTEIBHOTO
mpubopa ¥ T.1.). B 3arojoBke TabmuIBl pa3menieHa HHPOpPMAIIUK O TOM, KaKHe 3HAUCHHS CIEAyeT
BBOJIUTH B TOM CTOJIOIIE.

Cye . | tBRH Qo Qo OImc anse

1| 20 1728 0| KormaTa
04| 20 444 0| KoTeneHad
4| 16 218 0| Kopugop
3| 20 110 0| Canysen
1| 20 1728 0| KormaTa
7 5 343 0 |(MacTepckan

101 | 20 1109 0| Kormara

Puc. 5.71. MNpumep Tabnuubl

B 3arosoBkax HEKOTOPBIX CTOJIOIIOB HAXOIATCS TEKCTHI C 3eJIeHHBIM MIPU(TOM. Sueiiku B Takux
CTOJIOIAX BO MHOTHX CIy4asiX MOTYT OBITh HE3aNOJHEHHBIMU U MPOrpaMMa caMa BO BpeMsl pacueToB
noja0epeT Ui HUX COOTBETCTBYIOHME 3HadeHus. OmHako, Bcerga HEOOXOAWMO YIOCTOBEPHTHCS,
KaKOM CYIIECTBYET CMOcO0 aBTOMATHYECKOTO 3allOJIHEHUS STUX CTOJOIOB, YTOOBI H30€KATh
BO3MOJKHBIX OIITHOOK.

BBox TaHHBIX OCHOBBIBAETCS HA MPABWILHOM 3allOJHEHUH TEKYIIUX styeek B Tabmuie. [lanHbre,
BBOJMMBIE B COOTBETCTBYIOLIME SYEHKH, CBOEBPEMEHHO KOHTposupyroTcsa. Ilpum oOHapyxeHuu
OLIMOOK MporpaMma BbIBOAUT HA 3KpaH COOOIIEHHE O THIIE M IPUYHMHE BO3HUKHOBEHUS omunoOok. [Ipu
3TOM, B OOJIBIIMHCTBE CITy4yaeB, HEMIb3sI IEPEUTH B APYTYIO SUCHKY TaOIULIbL.

Comap C.0. - Dumbika <]

Q T ernepaTypa NoMeWEHKMA 401#Ha COOTEETCTEOESTE GHaNaS0HY
-25..55.

Puc. 5.72. Npumep coobLueHns npu owmnboYHOM BBOAE OaHHbLIX B Tabnuuy

B sTOM cnyuae ciemyer cKOppeKTHpOBaTh OMIMOOYHO BBEJACHHBIC 3HAUECHUS WU YAAIUTh UX U3
siueriku. [lociie BBINMOMHEHUS OAHOW M3 ITUX OIEpalil Iporpamma IO3BOJSET NMEPEUTH B APYyrue
STUCHKH.

[To TaGnuite MOKHO HEPEIBUraThCs KaK C IIOMOIIBIO MBIIIIH, TaK W KJIABUATYPHI.

BHUMAHMHE !!!

3HaveHue, BBeIeHHOEe B TeKYIIYIO siYeliKy Ta0aunbl OyaeT 3allOMHEHO NMPOrpaMMoii JiMib B
MOMEHT Iepexofa B JPYIyK si4eHKy. JTO 03HA4aeT, YTO A0 MOMEHTA BbIX0JA M3 STYCHKH
NporpaMMa IOMHHT NpeAbIAylee 3alCAHHOe 3HAYCHHe.

5.11.1 Cnpaso4nasi uHpOpMaLUs

C kaxmoi sTueiikoli TaOJIMIIBI CBSA3aHAa CIIPaBOYHAs MH(OpMAIIHL.
Criocod ee TpeACTaBICHUS 3aBUCUT OT XapakKTepa BBOJAMMOTO 3HAYCHHS. JTO MOXKET OBITh
JTUAJIOTOBOE OKHO C KpaTKUM ONMHCAHWEM BBOJMMOTO 3HAYCHMs, KaK W KaTajor WJIH CIIHCOK, B
KOTOPOM HE0OXOAMMO BBIOpPATh COOTBETCTBYIOIIEE 3HAUCHHE.

71



5. BBoa AaHHbIX

Ecnu, Hanpumep, B Tekyllel siueiike HeoOXOAMMO BBECTH KaTaJlO0HbIM CUMBOJ OTOIUTEIBLHOIO
nmpubopa, TO Kak cmpaBo4yHas wuHMopmamms OyaeT oToOpakeHO auanoroBoe OkHO Karajor
OTOIUTENbHBIX IPUOOPOB, B KOTOPOM CIIEAYET BBIOPATh COOTBETCTBYIOIINI CUMBOI.

YrtoOBb!I MOTyYUTh CIIPABOUHYIO HH(POPMALINIO, CBA3aHHYIO C TEKYILEH s4eHKoi TaOIUIIbI, CIIETYET:

\.% — HampaBute kypcop Mblid Ha stueiiky TaOmuubl. CnpaBouHas uHbopmanus o0
sTYeHKe TTOSIBUTCS HA [IAHEIH COCTOSIHUS;

@ — Haxars xnasumy F1.

J1J1s HEKOTOPBIX siueeK TAOIULIBI PSIIOM C PEJAKTHPYEMBIM I0JieM Oy/IeT BhICBEUEeHAa KHOIKA TOMOIIIH,
MIPUBOASIIAS CITUCOK JOCTYITHBIX 3HAYSHUH TOJISI WIIM COOTBETCTBYIOLIHMM KaTaJIor.

HoMKa Ansa
cnpaBKu

5.11.2 TlepeMeuieHnue nmo raduune
[To Tabmnwiie MOXHO MIEPEIBUTATHCS KaK C TOMOIIIBIO MBIIIH, TaK U KJIaBUATYPBI.

\_% — C IMOMOIILI0 MBIIIN MOXKHO YKa3aTb STYEHMKY, BBIICIUTH arMeHT TAOIHIEI a
TaK)Xe IPOCMOTPETH €€ COAEPIKIMOE

@ — HaA0OP KJIABHUIII, CIY>KAIIUX JJIs1 IEPEBUKCHUSI 110 TaOJIMIIe, IPEJCTABIICH HIDKE.

HaGop xaaBu, ciIy:KaluX A5 NepeIBUKeHHUs 10 Tadmie

| - [lepemenienne TEKCTOBOrO Kypcopa Ha OJUH CHMBOJ WM Ha OJHY
SIYEHKY BIIPABO.
| < [lepemenieHne TEKCTOBOrO Kypcopa Ha OJUH CHMBOJ WM HAa OJHY
SIYEHKY BIIEBO.
| Home [IepemerieHne TEKCTOBOIO Kypcopa B HA4ajO SYEHKH WU K MEPBOMY
CTONOIY.
| End [Tepemerienne TEKCTOBOTO Kypcopa B KOHEI[ sSIMEUKH WM K TIOCTICTHEMY
CTONIOIY.
| BackSp VY nanenue cumBoJia epes Kypcopom
| Del VYaaneHnue cuMBONia TOCIE Kypcopa WM BBIIENICHHOTO (parMeHra
TaOJHIIBL.
A ITepeMerieHre TEKCTOBOTO Kypcopa Ha OJIHY STYEHKY BBEPX.
v [Tepemenienne TEKCTOBOTO Kypcopa Ha OJHY SYCHKY BHU3.
Ctrl + [IepemelnieHne TEKCTOBOTO Kypcopa Ha OAHY STYEHKY BIIPaBO.
Ctrl + € [IepemelnieHne TEKCTOBOTO Kypcopa Ha OJHY SYEHKY BIIEBO.
| PgUp [IepemelnieHne TEKCTOBOTO Kypcopa Ha OJHY CTPaHHUILy BBEpX.
| PgDn [IepemenieHne TEKCTOBOTO Kypcopa Ha OJHY CTPAaHHUILy BHU3.
| Ctrl + PgUp ITepeMerienre TEKCTOBOrO Kypcopa K S4YEHWKE B IEPBOM CTPOKE H

TEKYILIEM CTOJIO1IE TaOIUIIBL.
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| Ctrl + PgDn [TepemMerienre TEKCTOBOTO Kypcopa K SiYEHKE B TOCIEIHEW CTPOKE U
TEKYILIEM CTOJIO1IE TAOIHUIIBI.
| Ctrl + Home [lepemerienue TeKCTOBOTO Kypcopa K epBOi STUeiKe TaOIULIBL.
| Ctrl + End [lepemernienue TEKCTOBOTO Kypcopa K MocieIHel sueiike TaOnuIsl
| Enter [lepexoa TeKCTOBOro Kypcopa B Ha4alio HOBOI CTPOKH.
| Ins BcTaBka HOBOM CTPOKH.
Ctrl + VYV naneHue TeKylien CTPOKH.
BackSp
| Shift [lepenBmxkenne mo Ttabnuie npu Haxarod kiuaBumm — Shift Bemer x

BBIZICJICHUIO €€ (parMeHTa.

5.11.3 Bpbliaesienue ¢pparMeHTa TA0JIMIBI

YrtoObI BBIIENUTH (parMeHT TaOIUIIbI, CIIETYET:

s

e

C TNOMOIIbIO MBIIIM YyKa3aTb Ha KpaiHIOW suelKy, BBIIEIsIEMOro (QparmeHTta
TaOJIUIIBL, @ 3aTeM, Jeprka HaXKaToM JIEBYIO KJIABHILY MBIIIH, IEPEMECTUTD KYPcop
MBIIIY K IPOTHBOIIOJIOKHOM, KpaitHeH siueiike BBIIEIsIeMOro (h)parMeHTa;

nepeMerieHne Kypcopa 3a Tpeaeibl OKHa ¢ Tabnmuied (Mpu HakaTod JIEBOM
KJIQBUILY MBIIIIN) IPUBEJET K MPOKPYTKE COAECPKUMOTO TaOIMIIbI;

CYIIIECTBYET TaK)K€ BO3MOKHOCTH BBIIEICHHS Iiejoro ctoioma. C 3Toi 1embio
ClIeZlyeT HampaBUTh Kypcop MBIIIN Ha ()parMEeHT 3aroJ0BKa TaOJUIIbI, CBI3aHHOTO
C BBIJICIIEMBIM CTOJIOIIOM, U IIEIKHYTH JIGBOUM KJIaBUIIIEH MBIH. Jlepika HaxkaTon
JICBYI0 KJIABUIIy MBIIIA M TIEpeMeniasi OJHOBPEMEHHO €€ Kypcop, MOXHO
BBIJICJIUTH HECKOILKO CTOJIOIOB;

C MOMOIIbIO KJIABHUII €O CTpeakaMu, a Takxke kimasum PgUp, PgDn, Home wu
End, yka3aTh Ha KpalHIOIO SYCHKY BBIIEISIEMOrO (PparMeHTa TaOJHUIIbI, a 3aTeM,
nepka Haxkarod knasumry Shift, kjaaBumamm co cTpeJKaMu  BBIICINUTH
TpeOyeMblii (hparMeHT.

5.11.4 Yka3zaHue sfUeiiKH Ta0JIHIbI

YroObl yKazaTh SUEHKY TaOIUIbI, HYKHO:

¥

e

HarmpaButh Kypcop MbIIIH Ha TpeOyeMyro SUEHKY U IIETKHYTh JICBOH KIIABUIIICH
MBIIIIH,

C IIOMOLIBIO KJIABHII €O CTPeakaMu, a Takke kiasuml PgUp, PgDn, Home u
End nepeiitT k TpeOyeMoi siueiike.

5.11.5 IIpocmoTp coaep:KkMMOro TadIHIIbI

Jliis mpocMoTpa coiep>KUMOro TaOJIUIBI MOYKHO MCTIONIb30BaTh KaK MBIIIb, TaK U KJIaBHATYpY .

s

e

Conepxumoe TaOIUIBI MOXKHO TPOCMOTPETh C TIOMOIIBIO TOPU3OHTAIBHON WU
BEPTUKAJIBHOM JIMHUN NPOKPYTKH;

KPOME TOTO MO>KHO BOCTOJIb30BaThCsl (PYHKILMEH aBTOMATUYECKON MPOKPYTKH,
KOTOpasi OCHOBBIBACTCS HAa MIEPEHECEHUH Kypcopa MBIIIN 33 OKHO TaOIHIBI TIpU
Ha)KaTOM JICBOI KIIABUIIIK MBIIILIH;

JUIL TIPOCMOTpA COAEP’KUMOT0 TaOJMIBl CIyKaT KJIABHIIM €O CTPeJKaMH, a
taoke kasum PgUp, PgDn, Home, End u nx xom6unamu ¢ knasumieit Ctrl.
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5.11.6 KomaHabl pelaKTHPOBAHUS

Komanp! penakTupoBaHusi, BEI3BIBAIOTCS U3 MEHIO [IpaBKa My 13 MEHIO OBICTPOTO JIOCTYTA.

F1 Crpaera

OTreHMTE Al+BkSp
Bripeszate Chrl+=
Konupoeate Chl+C
Brragure Chrl+
Haamire Del

BoraguTe cTpoky Ing
Ypamire crpoky  Chl+BkSp

Haim ... Chrl+F
JaMEHUTE .. Chrl+H
Hatmu ganee Chrl+M

Puc. 5.73. MeHto BbICTporo goctyna ¢ kKoMaH4aMy peaakTUpOBaHus.

Hikxe nomellieH CIIMCOK KOMaH/ PCAAKTUPOBAHUA, CBA3AHHBIX C BBOAOM JJdHHBIX B Ta6J'II/II_U:IZ

OTMEeHNTL

Bripe3aTh

Konupopartn
BcraButh

Y1aJuTh

BcraBuTh CTPOKY
YIAJINTBL CTPOKY

Haiitu
3aMeHHMTD
Haiitu nanee

OTMEHA IOCIIeAHEH Oorcpalu pCaakTHUPOBaHNs B Ta6.III/II_Ie;

MepEMEIICHUE BBIICIICHHOTO (hparMeHTa U3 akTHBHOW TaOUIIBI B Oydep
obMeHa;

KOTMPOBAHKE BBIICIIEHHOTO (hparMeHTa TabuIsl B Oydep oOMeHa;
BCTaBKa CoJIepKuMoro Oydepa oOMeHa B Ta0IIHILY;

yIIaJICHUE BBIICIICHHOTO (pparMeHTa TalJUIIbI;

BCTaBKa HOBOW CTPOKU;

yIIAJICHUE CTPOKH;

TIOUCK TEKCTa;

3aMeHa CTaporo TeKCTa HOBBIM TEKCTOM;

ITOUCK OYCPCAHOIro0 MECTa, B KOTOPOM HAXOJUTCA HCKOMBIHN TEKCT.

5.11.7 IlepenHoc JaHHBIX U3 Ta0JIUIBI B APYTYIO NPOTPaAMMY

UT0oOBI IEpEHECTH TaHHBIC U3 TAOIUIIHI B APYTYIO ITPOrpaMMy (ILIETICBYIO MPOTPaMMy ), HYKHO:

1. BbLIENUTH (parMeHT TaOJIUIIbl, U3 KOTOPOTO JIAHHBIE MOTYT OBITh MEPEHECEHBI B IPYTYIO
nporpamMmy (MIPUKIAJAHYIO IPOTPaMMYy );

2. wucnonb3ys komanay Komnmpoats, BeI3bIBacMyto U3 MeHIO [IpaBka, ckonupoBats B Oydep
oOMeHa BbIJICJICHHBIH ()parMeHT TaOIHUIIbI;

3. mepeiTu K HYy>KHOU mporpamme (Hamp., nporpamma Microsoft Excel) u BbiOpaB mecto,
Ky/a JOJDKHBI ObITh IOMEIICHBI JJaHHBIC, BBI3BATh KOMaHAy BeraBuTh (anri. Paste).

JlaHHbIE MIEpPEeHOCATCS B TEKCTOBOM (pOopMare, B KOTOPOM PSiIbl CUMBOJIOB U3 OTIENBHBIX SIUEEK
TaOJHIIBI OTENSIOTCS 3HAKAMH TaOyIISILINN.

Byayt nm paHHBIe TEpeHeCeHBl B IIETICBYIO MPOTrpaMMy, 3aBUCHT HCKIIOYHTENIBHO OT
BO3MOKHOCTEU 3TOU ITPOrPaMMBI.
He Oynet 3arpynHeHuii ¢ mepeHOCOM IaHHBIX B PEIaKTOPBI TeKCTa U mporpammy Microsoft Excel.

CmoTpu Takxke: IlepeHoc JaHHBIX M3 JIPYTOM OPOrPaMMBbl B TAOJIHILY.

5.11.8 IlepeHoc JaHHBIX U3 APYTOM MPOrpaMMbl B TAOJIHMILY

YT10oObI IepeHeCTH JaHHbIE U3 APYTOM MTPOrpaMmbl (LIEIEBOM MPOrpaMMBbl) B TAOJIUILY, HYKHO:

1. mepeifTu Kk UCXOAHOI mporpamme (Harp., mporpamMma Microsoft Excel) u BbienuTs B Heit
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(parMeHT 1aHHBIX, KOTOPBIN TOJDKEH OBITh IEPEHECEeH B Ta0JIHILY;

2. B UCXOJHOH Mporpamme BbI3BaTh KoMaHy KonupoBaTh 17151 KONMMPOBAaHKS BIICICHHBIX
JTaHHBIX B Oydep oOMeHa;

3. BepHyThcs B Tabnuiry nporpammsel COMAP C.O. 1 B Hy’)KHOE MECTO IIOMECTHTh JIaHHBIE,
BBI3BaB 13 MeHIO [IpaBka komaHy BcTaBuTh.

Bynyr nu BCTaBieHbl JaHHbIE, 3aBHCUT OT UX  COIVIACOBAHHOCTU € ()OPMATOM TaOJIMILIBL.
[IporpamMmma KOHTpOJNHpPYET MPAaBUIBHOCTh MEPEHOCUMBIX JAHHBIX M IpPU OOHAPYKEHHH OIIMOOK
MIPEPBIBAET JAILHEHIIYIO BCTaBKY, OZIHOBPEMEHHO BbI/1aBasi COOTBETCTBYIOLIEE COOOIIEHHUE.

CmoTpu Takxke: [lepeHoc JaHHBIX U3 TAOJMIILL B APYTYIO IPOTPAMMY.

5.12 OCHOBbI pCOBaHUA U peaaKkTUpoBaHUA rpadouv4ecKux anemMeHToB
puUcyHka

I'paduyeckuii pemakTop MporpaMMbl JaeT BOZMOXXHOCTB JUISI PUCOBAHHS OTACIBHBIX JIEMEHTOB
00OpyZIOBaHUS U HX JalbHEHIIeld NpaBKH (IepeMelleHUe, KONMPOBaHWE, BCTAaBKA, yJIAJlCHHE U
pPENaKTUPOBAHUE JAHHBIX, CBSI3aHHBIX C AJIEMEHTaMH).

Hcnons3yeMplii B TiporpaMMe Criocod pUCOBaHHSA M PENAKTHPOBAHMS MPUOIIKEH K METOHaM,
MIPUMEHSIEMBIM B IPYTUX rpapuuecKux mporpammax, padoraromux B cpene MS Windows.
Hwxe onrcaHbl OCHOBHBIC (DYHKITMH M KOMaH/IbI PEIAKTUPOBAHUSI.

5.12.1 Hauvano pucoBaHus

Jlns pucoBanusi cxXeMbl 0OopynoBaHusi ciayxuT okHO [anuble - Pucynku. Ilocne 3amycka
MpOrpaMMbl, KaK M TIIOCJAEC OTKPBITHS HOBOrO (haiijla JaHHBIX, OHO OTOOpaKaeTcsi BO BCEM
IIPOCTPaHCTBE pabodel mporpaMmel (Puc. 5.74).
Jlnst BRICBEUMBAHKsI OKHA BCET/Ia MOYKHO HCIIOJIb30BaTh KOMaHIy PUCYHKH, KOTOpasi BBI3BIBACTCS U3

MeHIO [laHHbIe WM KHOIIKOU JlanHble - PUCYHKHM Ha aHEIM OCHOBHBIX ()YHKIIMI IPOrPAMMBI.

¥/ Comzgca B 1. GRD - [Hannwe - Pucynku]

gi Tepememenne HaHHele  Pacwetel Mrorw MNapametper Orno Cnpaeka = =] x|
PHMCYHKa

(3 = p—— oF & = & =) ﬂ.@[ IaHes b 0CHOBHBIX }
@ &~ @\lg —— ‘ o bl < — :, r(l)yl-[l(ul/lﬁ NPOrpaMMbI
@ F i F -

- IManens GpyHKoui 12
E PHCOBaHHUS =]
- a e T
43 MAaCIITa0a pUCYHKAE- E
3 - e e EE} = @ﬂnod arind
i A EE — =
o = == R s |
5] - YacTh Aust er IlepexaouaTenn
E pHCOBaHHUSI CBOIiCTB PHCYHKA —
e/ ST b =
T OTOI. P . E DRI @ %
- E PUCYHKAMH
TA0IHYIHAS 53
E
4 : d .
= Al == 3] | Rt f M

| 280 9ER |I'npu30r—rrar|bﬂaﬂ NMHERK.A,

Puc. 5.74. OkHo [daHHble - PUCyHKM.
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OKHO COCTOMT W3 YacTH Uil PHUCOBaHUS (IBa BHUAA PHUCYHKa CXEMBI OOOpPYJOBaHUS),
MpEeTHA3HAYECHHONW ISl PUCOBAHHUS CXEMbI, M TAOJIMYHOM YaCTH, CIy)Kallledl I BBOJA JTaHHBIX,
CBSI3aHHBIX C HAPHCOBAHHBIMH 3JIEMEHTaMU 000PYI0BaHUSI.

Pucys oTaenpHbBIE AIIEMEHTHI, JTydIlle BBIOpaTh COOTBETCTBYIONINI MaciiTad pucyHka. Jljis 3Toro
CITy>KaT KOMaH/Ibl B MEHIO BUJI 1 B MEHIO OBICTPOTO JIOCTYTIA.

MoOXHO TakXe BOCHOJIB30BAaTHCS KHOMKOM MACIITAOMpPOBAHHWS PHCYHKA HA ITaHEIH HKIHI

PUCOBAHUA

5.12.2 PucoBanue rpadpmueckux 00beKTOB

OxHo /lanHble - PUCYHKH MoeT paboTaTh B IByX peKUMaXx:

[lepBblil U3 HUX - 3TO HpolEIypa PUCOBaHMA (CTAHIAPTHO BKIIIOYAETCS I10OCIE BHICBEUYMBAHUS
okHa). OHa JaeT BO3MOXKHOCTh ISl pUCOBaHUS, IepeMellleH s, YaJleHHsI 0ObEKTOB B YaCTH OKHA
15l PUCYHKA, a TaKXKe W JUIsl PEJaKTUPOBAHUS JAHHBIX, CBA3AHHBIX C YKA3aHHBIMHU 3JIEMEHTaMU
pUCYHKa, B TAOJMYHOW YaCTH OKHA.

Jpyroii U3 HUX - 3TO PEJAKTUPOBAHUE JAHHBIX YKa3aHHBIX 00BEKTOB. OH JaeT BOZMOKHOCTD IS
BBIJICICHUS. OOBEKTOB B YaCTH OKHA ISl PUCYHKAa W PEAAKTUPOBAHUS NAHHBIX, CBS3aHHBIX C
yKa3aHHBIMU 3JICMCHTAMH B TAaONMYHOW YacTW OKHA. biaromaps TakoMy peIIeHHI0, MOXKHO
BBOJIUTH JTaHHBIE O€3 OMAceHHsl CITy4aifHO IEPEMECTUTh PelaKTUPYEMbIe OOBEKTHI.

I[J'If{ BBI60p8. npoueaypsl pa60TLI CJIy7KaT IBC KHOIIKY Ha [MaHCJIN (l)gHKl M PUCOBAHMUSI.

[I'Iepemeu.l.el-me pucyHKa]

-

Pexum pucoBaHus

[Bbl.qeneuue 05'beKTOB]

AR
)

Puc. 5.75. lNporpaMmmMa B peXxume pUCOBaHMS! - COCTOSHUE BblAeNeHnst OO bEKTOB.

MoAauuncTka pucyHka ]

U3meHeHMe macluTaba
pUCYyHKa

Ecnu nanens ¢yHKIMi prucoBaHUs HE BhIBEJIEHA HA SKPaH, TO BKIIOYUTH €€ MOXKHO TIPU TTOMOIIN
KOMaH/1bl [[aHenn HHCTPYMEHTOB W3 MEHIO Buj.

CrannaptHo moclie BbicBeuMBaHMsA OkHa [laHHble - PucyHKM mporpamMma OyIeT B COCTOSHUU
BBIJICTICHUS. OObEKTOB HA PUCYHKE.
UroObl TiepelTH B PEKUM PHCOBAHHS HEOOXOIUMO BBIOpATh JJIEMEHT, KOTOPBIH JOIDKEH OBITh
n300paxeH Ha pucyHke. C 3TOM 1enbl0 Ha TaHend (YHKIMHA PHUCOBAHHS HEOOXOIMMO BBIOpATH
3aKJIaJIKy C KaTerOpHeH PHCYEMBIX AJIEMEHTOB, a 3aTeM IICIKHYTh KHOIKY TOTO 3JIEMEHTA, KOTOPBIH
JOJKEH ObITh HAPUCOBAH.
KHorka BBIOpaHHOTO 3JIEMEHTa OCTaHETCS HaXaToW, a 3TO O3HayaeT, 4YTo Mporpamma ObLia
MIEPEKITIOYCHA B PEXKUM prcoBaHust. O THIIE pUCYEMOTo JIeMeHTa HHYOPMHUPYET TAKKe BHEITHUH BUJT

Kypcopa MBbIILH.
I

|
[Ipu pucoBaHuu nojarouero TpyOOmpoBoAa Kypcop BHITJISIUT CIEAYIOIUM 00pa3oM: === .
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BbibpaHa KHOMKa pucoBaHus
noaarwLmx TpydonpoBoaoB

¥
L F o

Baf

BbiGpaHa 3aknagka
Tpy6onpoBoabl

Puc. 5.76. MNpumep BbiGOpa pucoBaHWs nogaroLmx Tpybonposoaos

N300pakeHre SIIEMEHTOB Ha PHCYHKE HAIIOMHMHAET PUCOBAaHHME NPHU TMOMOIIM KapaHJamia Wi
ABTOPYYKH.
Hampumep, 4roObl Tpy TIOMOIIM KapaHZAllla HapUCOBATh JIMHUIO, HY)KHO yKa3aTh KapaHIAIlloM
HayaJIbHYIO TOUKY U BECTH Jajibllie KapaHAall MO JIMCTY O KOHIA JIUHUH.
AHanorn4ao, 4To0bl HAPUCOBATH TPYOOIIPOBOA (TIpeAIoaras, 4To paHee y>xke Oblia BeIOpaHa KHOTIKA
pHUCOBaHMS TPYOOIPOBOIOB) HEOOXOIUMO BHITIOTHUTH CIICIYIONTUE ICHCTBUS:

1. B yacTu OKHa JUIs pUCYHKA yKa3aTh KypCOPOM MBIIIN HAYaJIbHYIO TOUKY TPyOOIpOBOa U HAXKATh
JIEBYIO KJIQBUIILLy MBIILIN;

2. Aepka HaKaTOM JIEBYIO KJIABHUILY MBIIIM, NPOTAHYTh KypCOp MBIIMIM JO TOYKH, TA€ IOJDKEH
3aKaHUMBAThCS TPyOONIPOBO;

3. OTIIyCTUTB JIEBYIO KJIABHILLYy MBIILIN.

Ilocne BBINONHEHMS BBILICNIPUBEICHHBIX JEHCTBUII Ha JKpaHE JOJDKEH HOSBUTHCS OTPE30K
TpyOOIpoBO/a, MO100HO MPEICTABIEHHOMY HUXE Ha PUCYHKE.

200, z |

=
=

Puc. 5.77. HapucosaH nogatoLymn Tpyéonposog

[Toka mporpamma OyJeT HaXOIWThCS B COCTOSIHHUM PHCOBAHHS OOBEKTOB, BBHIIOJHECHHE 3aHOBO
BBIILICTIPUBE/ICHHBIX JICHCTBUI MPHUBEIET K PUCOBAHHUIO CIIEIYIOIIETO 00OBbEKTa Ha PUCYHKE (B BBIIIC
MIPUBEICHHOM IIpUMepe 3TO OyJIeT NOAAOIIMN TPYyOOIPOBOI).

YroOBl 3aHOBO TMEPEUTH B PEKUM BBIZICTICHUS DJIEMEHTOB PUCYHKA, CIIEyeT Ha MaHeTu (YHKIUH

pUCOBaHUA BBI6p8.TB KHOIIKY BBIACJICHUA 00OBEKTOB R HJIN HaKaTh KJIaBUIITY Esc. ITocre nepexona K

MIPOLIEYPE BBIIEIECHUS KyPCOP MBIIIH ITPUMET BUJI CTPEIIKU %

Heckonbko wWHaue puCYIOTCS OTONMUTENbHBIE NPUOOPHI, apMaTypa U HEKOTOphIE IpyTHe
rpadudeckre meMeHTsl. Hampumep, 94To0bI HapuCOBaTh OTONUTENBHBIN MPHUOOP, HYKHO BBIITOIHUTH
CJIEAYIOIINE ICHCTBHUS:

1. na nanenu dYHKIMK PUCOBAHMS HYKHO BHIOPATh 3akiaaky OTonmuTe/IbHbIEe MPUOOPHI }ﬂf{, a

3aTeéM KHOIKY, COOTBETCTBYIOIIYI0 THITy pHCYeMOro OTONMTEIBHOrO mpuOopa, Harmp.,

OTOIUTENBHBIN MPHOOP MAHETbHBIN ;

2. B4YacTH JUTS PUCYyHKA YKa3aTh KypCOPOM MBIIIA MECTO BCTABKH OTOMUTENHLHOTO MPUO0pa;

3. ACPKa Ha)kaTou JICBYIO KJIaBUIIy MBbIIIH, TOYHO YCTAHOBHUTHL MECTO BCTABKH OTOIIMTCIIBHOI'O
pubopa;
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4, OTITYCTUTD JICBYIO KIIAaBUIIY MBIIIH.

5088 nEsS, S
= DA S

Puc. 5.78. MNpumep Bbibopa pucoBaHWS NaHerNbHbIX OTONUTENBHBLIX NPUBOPOB.

Bo BpeMs prcoBaHUS MOXHO BKJIIFOUUTH BCIIOMOTaTEIbHYIO CETKY, OOJIEIYatOLIy 0 OIpe/IeeHHe
NoJj0XxeHust Kypcopa. st atoro B MeHto Busi HeoO6xoanmo BeIOpaTh komanay CBONCTBA PUCYHKA U B
BBICBEUECHHOM JMAJIOrOBOM OKHE BBIAEIUTH 1ojie onuun CeTka.

5.12.3 Beigenenue rpagpuuecKux 00beKTOB

Yt00BI BBIACIIUTD 00BEKTHI HA PUCYHKE HCO6XO,Z[I/IMO BBIIIOJIHUTH CIICAYIOIUC JICVCTBUS:

1. Ha manenu (yHKIMHM PUCOBaHMS BHIOPATh KHOIKY = JUIsL BKIIFOUEHUS NPOrPAMMBI B PEKUM
yKa3aHUs U BBIJETICHUS rpaduecKiX 0OBEKTOB Ha PHCYHKE;

2. HaHpaBI/ITL KypCOp MBIIIIU HaA BBICIICHHBIN 00OBEKT U HICJIIKHYTh JICBOH KJIaBHIIIEH MBIIIIH;

3. Hepxa Haxkaroit knaBuity Shift, menkHyTh ouepenHoi 00beKT, YTOOBI BBIIEIUTD €T0.

Brinenennsie OOBEKTHI CTaHAAPTHO U3MCHAIOT CBOI1 IIBET Ha 3€JICHBIM.

on 2 | 3

=

an.

| g = — g

14 I _'Id

Puc. 5.79. BbligeneHne HeCKONbKNX 3N1eMEHTOB pUCYHKa

MOXHO TakKe BBIICTUTH TPYNIy OOBEKTOB, HAXOMSAIIMXCS BHYTPH YKa3aHHOM OONACTH WM
MEPECEKAIOIINX TaHHYIO 00JIaCTb.
C 3T0li 11€1BI0 HEOOXOANMO BBIIOIHUTH CIIEAYIOIIUE JEHCTBHUSA:

1. Ha maHenu (QYHKIMU PUCOBAHUS BHIOpPATh KHOIKY = JUIS BKJIFOUEHUS MIPOrpamMMbl B PEKUM
yKa3zaHus U BblJIeNIeHUs rpadudecknux 0ObEKTOB Ha PUCYHKE;

2. yKa3aTh KypcOpOM MBIIIU OAHMH U3 YIJIOB 00J1aCTH, B KOTOPOH BBLAEISIOTCS O0OBEKTHI;
3. nmep»a HaXKaToM JIEBYIO KJIABUIITY MBIIIH, YKa3aTh KypCOPOM MBIIIH 00JIaCTh BBIACICHUS,

4. OTIIYCTHTH JICBYIO KJIABHUIIIY MBIIIH, YTOOBI MPOrpaMMa MOTJIa BBIICIUTh OOBEKTHI B YKa3aHHOU
o0JacTu;

5. nepka HaxkaTol knaBuiry Shift, BbIAETUTE 0OBEKTHI B MOCTEIYIOMUX 00IaCTAX.
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o0 2 3

an.

-

O6nactb

Puc. 5.80. BbigeneHne HECKONbKMX 3NeMEHTOB PUCYHKa Npu NOMOLLM BblAeNEeHUs B OKHe

CrannapTHO THporpaMMa BBIAETSET TOJNBKO T€ OOBEKTHI, KOTOPbIE MOJTHOCTBIO HAXOIATCS B
obnactu Beaenenus. Ha Puc. 5.80 tpyOompoBomel He OBUIM BBIIEICHBI, WOO HE IOJHOCTBHIO
HAXOJATCS B 00JACTH BBIIEICHHOTO0 OKHA. HO MOXXHO M3MEHUTH MPOLEAYPY BBIICICHUS OOBEKTOB
TaK, 9TOOBI OBUTH BBIJICIICHBI OOBEKTHI, TIEPECCKAIONINE TPaHUITy 00IacTH BhineneHus. J{ist 3Toro B
MeHI0 Bug HyxHO BbIOpaTh KoMaHay CBOMCTBa pPHUCYHKAa U B BBICBEYCHHOM [HMAJIOTOBOM OKHE
CaoiicTBa pUCYHKA B TpyTre BolesieHHe 00beKTOB Ha PUCYHKe BBIOPATH 1MoJie BhIOOpa BuiaeauTn
nepecexkamounue o0beKTbl. BpeMeHHO 1OOUTHCS BBIIENEHUS IMEPECEKAIOINX OOBEKTOB MOXKHO,
nepka Haxkatoil kinasumry Ctrl.

5.12.4 IlepememieHue rpagpuyecKux 00bLeKTOB

Kaxnplii paHee HapHCOBaHHBIM 3J€MEHT MOXHO mepeMecTuTh. C 3TOM 1enbl0 HEOOXOIMMO
BBITIOJIHUTDH CJICAYIOLIUE IEHCTBUS:

1. Ha manenu (yHKUIMM PUCOBaHMS BHIOpPATh KHOIKY = JUIsL BKJIFOUEHUS NIPOTrPAMMBI B PEKUM
YKa3aHUs ¥ BBIJETICHUS rpaduecKiX 0OBEKTOB Ha PHCYHKE;

2. Kypcopom MBbIIIH BBIAECIUTh OOBEKTHI, TPEyCMOTPEHHbIE IS IEPEMEILCHNS;
3. HampaBuTh Kypcop MBI Ha NPOU3BOJIbHBIA W3 BBIJEJICHHBIX OOBEKTOB TaK, YTOOBI Kypcop

IMPUHAI BUI CTPCIIKU C KPECTUKOM U YETBIPbMSA MAJICHBKUMH CTPCIIKAMU TE*I_’,

4. Haxxatp JIeBYIO KJIABUIILYy MBIIIIH;

5. Jeprka Ha)kaTOW JICBYIO KJIABHIIY MBIIIH, TIEPEMECTUTh BBIJICIICHHBI 00BEKT HA HOBOE MECTO U
OTITyCTUTH KIJIQBUIITY MBIIIIH.

oo 2 EN

14 L _'I;I

Puc. 5.81. BblgeneHHbIn 06BbEKT rOTOB 4115 NepeMeLLEHNs]

Bo BpeMms nepemMertieHus KOHTYpbI 00BEKTOB N300pakatoTCsl TOHKOW MPEpPhIBUCTON JIMHHUEH.
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Puc. 5.82. O6bekTbl B NpoLecce nepemMeLLeHns

UroObl pHcOBaTh WM TMEpeMeniaTh OOBEKThI TOJIBKO TOPU3OHTATBHO WM BEPTUKAIBHO,
HEOO0XOAUMO BO BpeMs pUCOBaHUsI (TiepeMeliieH s ) 00bEKTOB JIepKaTh HaxkaTol kiasuiry Shift.

5.12.5 H3meHeHHe pa3MepoOB M BpalleHue rpagpuyecKux 00beKToOB

PasmMepsl, Kak ¥ yroil IOBOPOTa HEKOTOPHIX PaHEe HAPUCOBAHHBIX OOBEKTOB MOKHO M3MEHATh. C
3TOM LIEIBI HEOOXOINMO:

1. Ha manenu yHKIMM pHCOBaHUS BBIOpATh KHOIKY = JUIS BKJIFOUEHHS] IPOTPaMMBbl B PEXKUM
yKa3zaHus U BblJIeNIeHUs rpadudecknx 0ObEKTOB Ha PUCYHKE;

2. Kypcopom MbIIM BBIIETUTH TOJAbKO OAHH 00bEeKT, pa3Mep WK YTojl IOBOPOTa KOTOPOTO HYKHO
M3MEHUTh. Eciu BbIIENEHHBIH OOBEKT MOXHO IIOBOpAuMBATh WM MOXKHO H3MEHHUTb €0
BEJIMYMHY, TO B €0 XapaKTEPHBIX y3€JIKax MOSIBITCS MaJIeHbKHE YepHbIE MapKephl (KBapaTUKN);

99 ]

|

Rl . sl

Puc. 5.83. BbigeneHHbIi TpyOONpoBo C BUAMMbIMY XapaKTEPHbIMW TOYKamMu (Mapkepamm),
npegHa3Ha4YeHHbIMN 4518 NepeMELLEHMS ero KOHLOB

3. HampaBHTH KYpCOP MBIIIN Ha BEIOPAHHBINA MapKep Tak, YTOOBI Kypcop MPUHSUT BHI] KPECTHKA -
4. HaxaTb JIEBYIO KJIaBUIIY MBIIIH;

5. ACPIKa Ha)XKaToM JICBYIO KJIABHIIY MBIIIH, IICPEMECTUTDH BBII[GHGHHBIﬁ MapKEp Ha HOBOC MCCTO U
OTIIYCTUTD JICBYIO KJIaBUIIY MBIIIH.

HexoTtopble 00beKThl HE MUMEIOT XapaKTePHbIX MApKepoB (HAIp. OTONMTENbHbIE NPUOOPHI) U B
CBSI3M C THM HEIb3s U3MEHATh MX pa3zMmep. YacTb 0OBEKTOB MMEET MapKepbl, MpeaHa3HauCHHbIC
HCKJIFOUUTENILHO JJIl CMEHBI yTIila oBopoTa. Hurke npuBeieHbl TUITOBbIE IPUMEPBI.
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Mapkepsl city>kaT JUIsi ©3MEHEHUS TIOJI0KEHNSI KOHIIOB OTpPE3Ka.

Mapkep no3BosisieT oBepHyTh 31eMeHT Ha 180 rpa.

Hwxuuii Mmapkep 1o3BoJsieT HOBEpHYTh 31eMeHT Ha 180 rpa.

Mapkep neBblii (WM TpaBblil) MO3BOJSET MOIMYYUTh 3€pKaIbHOE
OTpaXkKEeHHUE.

JleBbIli W mpaBbIl Mapkep ISl U3MEHEHHs JJIMHBI MTOKBAPTUPHOTO
pacripeIeIuTeNsl.

JleBblli M mTpaBelii Mapkep Uil HM3MEHEHUS JJIMHBI TPyOHOrO
pacIpenenTes.

Bce MapKEphbI CJIyKaT JJIs1 UBMCHCHHA PAa3MCPOB NIPSAMOYTOJIbHUKA.

Bce MapKEphbI CIIyKaT JJIs1 UBMCHCHHA PA3MCPOB OKPYKHOCTH.

MapKep MO3BOJIACT IOBCPHYTH TCKCT.

W8 IREEET )

T

Tekcr

DT10T TrpaduUecKuii SIEMEHT MOXXHO MEPEMECTHTb, HO HEJb3s
U3MEHHTh €r0 pa3Mepbl, IOBEPHYTh W TIOIYYUTHh 3EPKAIBHOE
0TOOpakeHHE.

Oco0bIM MpUMEpOM rpa(bnquKoro 00bEKTa SIBIIIETCS DTHKETKA DIEMEHTA O6ODVZ[OBaHI/I$I 501051
TEKCTOBAA 3THUKCTKA.
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MoBopoT TeKCTa]

rrlepemeu.lel-lvlej\A OTHEETKa 3TUKETKU

\Bceﬁ 3TUKETKMN

MepemelwieHue
TeKCTa 3TUKETKMU

MepemelueHne mecta
NOAKINMKYEeHUA 3ITUKETKUN

4]
=
|_
2 .
= BCpXHI/II/I MapKep CJ'IY)KI/IT JJIA HOBOpOTa TCKCTA OTUKCTKMU.
&P
Smukemka
Hwxauin MapKep OTHUKCTKH CJ'IY)KI/IT JJIA nepeMemeHI/m MECTa, B KOTOpOM
IMOAKJIFOYACTCA O TUKCTKA.
Smukemka
3 HepeMemeHne JIMHUN 1101 TEKCTOM OJOTHUKCECTKU HpI/IBe,I[eT K HU3MCHCHUIO
”_7“ mKa ITOJIOKCHHA TCKCTA OTHUKCTKHU 663 N3MCHCHUA MapKepa IIOAKIIFOUYCHUA
OTHUKCTKU.
SmuKenka

[epemertieHue JIMHUK, COSAUHSIONMICH MapKep MOJKITIOYCHUS ITUKETKH C
Omukenmka ~ TMHHEH TOJ TEKCTOM OTHUKETKH, TMPHUBEACT K MEPEMEIICHUIO BCei
\ /2 3TUKETKU.

BHUMAHMUE !!!

Kak npu pucoBaHuu, Tak M IPH NepeMelleHUH, 00bEKT MJIM ero MapKep nepeMemiaercss Ha
BeCh LAl MbIIIHU (CTAHAAPTHO 5 ¢cM B peajbHOM MacmrTade 1:1). 1o ol/eryaer coexmHeHHe
OTIEJIbHBIX 2JIEMEHTOB 000pynoBaHus. Ecin Bo3HMKaeT HeO0X0AMMOCTD /IS H3MEHEHHUs ITOro
mara, cjaeayer B MeHI0O Bua mium B MeHI0O ObICTPOro jAocryna BbIOpaTh komManay CBoiicTBa
PHUCYHKA, NMO3BOJSIIONIYI0 M3MEHHMTHb INAr MbIIIHM. BpeMeHHO BO Bpemsi pHCOBaHHMSA MOXKHO
BBIKJIYUTH 1IAT MBIIIH, A€PKa HAKATON KiaaBuiny Alt.

5.12.6 KonmpoBanme rpaguyecknx 00beKTOB

[Iporpamma mpenocTaBiisieT BO3MOXKHOCTh ISl KOMMPOBaHHS Tpaduueckux oObeKToB B Oydep
oOMeHa 1 BCTaBKU HX B IPYTOM MECTE PUCYHKA.
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YroObl CKOMMPOBATH ()parMEeHT PUCYHKA, a 3aTEM BCTABUTH €0 B APYTOM MECTE, CIIEIyeT:

1.

Ha nanenu dyHKumii pucoBaHus BBIOPATh KHOIKY = JUIS BKJIFOUEHHSI IPOTPaMMBbI B PEXUM
yKa3aHHUsA U BbIIEIEHUS rpadMueckuX 0OBbEKTOB Ha PUCYHKE;

2. Kypcopom MBbIIIH BBIAECIUTh OOBEKTHI, Py CMOTPEHHBIE IJ1s1 KOMUPOBAHMS;

. B men1o0 H[gaBKa njin B MCHIO 6BICTDOI‘ O _J0CTyIIa BBI6paTL KOMaHOy KOHI/IQOBaTB (BBII(GJ'IGHHBIG

00BEKTHI Oy IyT CKOMMUPOBaHBI B Oydep oOMeHa);

. B mento IlpaBka win B MeHI0 ObICTPOro A0CTYNA BbIOpaTh KOMaHIy BeTaBUTh (Kypcop MbIIN
_l

Oyner uMeth BuUj Oydepa oOMmeHa
JaHHBIX 13 Oydepa oOMeHa);

, OTO 03HA4YacT, 4YTO HporpaMma B PCKUME BCTABKU

. YKa3aTh KypcOpOM MBIIIM IyHKT BCTaBKHU COAEPKUMOro Oydepa oOMeHa M HaXaTh JIEBYIO

KJIaBUIIY MBIIIH,

. Jlep’ka HakaTOH JIEBYIO KJIABHILY MBIIIM, EPEMECTUTh BCTaBIISIEMbI rpaguyeckuii 0ObeKT B

3aJaHHOC MECTO U OTITYCTUTD JICBYIO KJIaBUIITY MBIIIHN.

IIporpamma no3BoJISieT BCTABIATh FOTOBbIC OJIOKH (()parMeHThl pUCYHKA), KOTOpbIe paHee ObLIH

3aIIOMHEHBI KaK OJIOKH.
B mporpamme Takke ecTh (YHKIUS Pa3MHOXKEHHS IO BEPTHKAIM W TOPH3OHTAIM BBHIOPAHHBIX
rpaduyueckux pparMeHTOB PUCYHKA.

5.12.7 Ynanenue rpaduyeckux 00beKTOB

Kaxnp1ii rpadudeckuit 00beKT MOXKHO YIATUTh C PUCYHKA.

UYroOb! yaanuTh (pparMeHT puUCyHKa, CIeIyeT:

L.

2.
3.

Ha panenu QyHKUMi prcoBaHus BBIOpAaTh KHOIIKY = JUIsL BKIIFOUEHUS IPOrPAMMBI B PEKUM
yKa3aHUs U BBIJETICHUS rpadMuecKiX 0OBEKTOB HA PHCYHKE;

Kypcopom MbIiH BBIIEIUTE OOBEKTHI, TPEyCMOTPEHHBIE IS YAATICHUS,
B mento [IpaBka niny B MEHIO OBbICTPOro JIOCTyNa BbIOpaTh KOMaHy Y JaIUTh.

5.12.8 OrmeHa mocJieaHeil onepanunu peIaKTHPOBAHUSA

YT0OBI OTMEHHUTH MOCJICAHIOIO OIICPALIUIO PEAAKTUPOBAHNSA, CJICAYCT B MCHIO H[gaBKa HJIM B MCHIO

OBICTPOTrO AOCTYMA BHIOpAaTh KOMaHy OTMEHHTD.
OTa KOMaH/la MOKET 3alUTUTh OT MOCJIEICTBUI CIly4yallHOrO MepeMeIleHNs], y1aJIeHHUs I BCTaBKU
rpadudeckux 00BHEKTOB.

B nHacrosmeln Bepcun nporpamma 1aeT BO3MOKHOCTB JUIsl OTMEHBI PENAKTUPYEMBIX OIIEPALAN TOJIBKO
Ha OJIUH 1lar Ha3a..

CMOTle TaKXe: PucoBanue cxeMbl U BBOJI JAHHBIX, CBA3AHHBIX C 3JICMCHTAMUA O60[;¥;!OB&HI/IH.

5.13 Pa3mHoOXeHue (pparmeHTOB pUCYHKa M AiaHHbIX Ha crieayroLlem

JTaxe

PI/ICYH OYCHb YaCTO IMOBTOPSACMEIC (I)paFMeHTBI CXCEMBI O60py,I[OBaHI/IH, MOKHO BOCIIOJIB30BATbhCA

¢dyHKIMeH pa3sMHOXKeHUs! (pparMeHTa pUCYHKa Ha clexyromeM sTaxe. OyHKIUS pa3MHOXKEHUS HE
TOJIBKO KOMUPYET Tpadudeckue 3JIeMEHThl PHCYHKa, HO M IMEPEHOCS CBA3aHHBIE ¢ HUMHU JaHHBIC,
UHTEIUIEKTyalIbHO HyMEpyeT IOMEIICHHS M Y4YacTKH, a TaKXKe COEAMHSET BHOBb BCTaBIISIEMbIE
3JIEMEHTBI C OCTaJIbHBIM pUCYHKOM. IIporiecc prcoBaHus NOBTOPsSEMBIX (PparMEHTOB 000OpYIOBaHHS
MOYKHO YCKOPUTH JECATUKPATHO II0 CpPaBHEHMIO C TPAAMLMOHHBIM KonupoBaHueMm. Ilpu
HapaOOTaHHOM OINBITE PHCOBAHHE TOTOBOW Uit pacueToB 10 3TakHOH CXeMBI 00OpYyIOBaHUS,
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5. BBoa AaHHbIX

COCTOSIIEH U3 25 IBYXCTOPOHHUX MOBTOPSIEMBIX CTOSKOB (500 OTOMUTENBHBIX MPUOOPOB), BMECTE C
BBOJIOM JJAaHHBIX 000 BCEX AJIEMEHTaX 000pyI0BaHMsI 3aiiMeT He Oosee 15 MUHYT.

qDYHKIII/ISI Pa3MHOXKCHHA OAaCT BO3MOXXHOCTL JIA PAa3MHOXKCHUS TMPAKTUYCCKH IIPOU3BOJIBHOI'O
(dparmMenTa pucyHka, Onmarojaps 4demy sBiIseTcs odeHb THMOkod. Ho B cBsi3u ¢ 3tuM Tpebyercs
00/lyMaHHBII BBIOOp Pa3MHOXAEMBIX (PparMeHTOB. PeKOMEHIyeTcs, MpEeXIe 4YeM MPHUCTYIHTh K
BBHITIOJIHEHUIO OOJNBIIMX TPOEKTOB, TOCBATUTH BpeMss Ha Ooliee TIIyOOKOE O3HAKOMJICHHE C
MIPUHLIUIIAMU Pa3MHOKEHUS (JTydIlle HEMHOTO IO9KCIIEPUMEHTHUPOBATD ).

Co3naBass JaHHBIE O MOMEUICHUSAX Ha CIEAYIOUIEM JTa)ke, MporpamMma yBeJIMYHMBaeT HOMepa
nomermennidt Ha 100 wm Ha 1000 B 3aBUCHMOCTH OT CIOCOOA HyMEpaIlud, YCTAaHOBJICHHOTO TP
nomomy komaHnel [lapamerpbl u3 MeHro [lapamerpbl (nuamoroBoe OkHO I[lapamerpbl paGoOTHI
porpammel, pasaen Hymepaius). UIeHTHYHO HyMEpYIOTCS U YYaCTKH.

[Ipexxie yem NpUCTYNUTh K Pa3MHOKEHHIO JAHHBIX Ha CJICAYIOLIEM 3Ta)Ke, HY)KHO HapHUCOBAThH
Ha cxeMme cHucTeMy mepekpbITuid. braromapst atomy, nporpamma OyZeT camMa B COCTOSIHUU IOJIOTHATH
MIOJIO’KEHHE DIIEMEHTOB 000pY0BaHUS K BHICOTE OTICIBHBIX ATAXKEH.

Taxxe He0OX0IMMO BBECTH BCE BO3MOYKHBIE TTOBTOPSIOIINECS TAHHBIC, CBSI3aHHBIC C PA3MHOKaeMOM
apMaTypoM, OTOMUTENbHBIMU MPUOOpaAMH, MOMEIIEHUSIMH U TPyOONpoBOAaMHU. DTO CIIOCOOCTBYET
paavKaIbHOMY COKpAIIIEHUIO BpeMEHH BBO/Ia MHPOPMAIIUU 00 ITUX dIeMEHTaX.

UroObl pa3MHOXKHUTH (PparMEHT PHCYHKA Ha CICIYIOIIEM 3TaXke, HY)KHO BBIMOJIHUTH CIICTYIOIIUEC
TNIEUCTBUS:

1. Ha nanenu QyHKIMIA pucOBaHMS BbIOpaTh KHOIKY % C LIEJIBIO MEPEKIIFOYEHHs IPOrpaMMBbI B
PEKUM yKa3aHUs U BbLAEIEHUS rpaguyeckux 00bEKTOB Ha PUCYHKE;

2. KypcopoMm MBIIIM BBIIEIUTH OOBEKTHI, MPEAYCMOTPEHHBIC JUI PAa3MHOXKECHHUSI Ha CIEAYIONIEM
stake. HeoOX0MMMO BBIIEIATH TOJIBKO OOBEKTHI, PAcIojiaraoiyecs Ha OIHOM JTayKe, MHaue
Pa3MHOKEHHUE MOKET BBI3BAaTh COBEPIICHHO HEOXKUAAHHbIE A(P(EKThl MPH HyMepaly Y4acTKOB
u omerieHuii. He tpeGyeTcs BBIIETSITH Bce OOBEKTHI Ha ITaXke,

3. B mento [IpaBka BbiOpath komanny Crepyrommit stax. Komangy Cremyromuil 3Taxx MOXHO

TaKKe€ BbI3BaTh KHOMKOW Cilexyrommi 3Tax , PacmoJIO’)KEHHOW Ha TaHeTu (QYHKITHI
pucoBanus B 3akiaake PazmHoxkeHnune u 0J10KH ) /.

iyl Slp@aE 1 2 3 4 5 6 7 |
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Puc. 5.84. MNaHenb yHKUUIA pucoBaHuUs, 3aknagka PasmHoxeHne n 6roku.

Bo BpeMsi pa3MHOKEHUS Ha CIIEAYIOLIEM dTa)ke MPOorpaMMa aBTOMATUYECKH MOJIOMPAET BHICOTY
30H TMOMEMICHWH K BBICOTE dTaka MU YIUIMHSICT BEPTHKAIbHBIE TPYOOIPOBOIBI TaK, YTOOBI OHH
COEIMHWINCH C TPYOOIIPOBOIAMU HA HUKHEM ITAXKE.

Croco0 ymIMHEHHS W COCIMHEHHUs TPyOOIpPOBOJOB HECOMHEHHO TpeOyeT KOMMEHTapHsI.
YAMUHSIOTCS TOJBKO BEPTUKAJBHBIE TPYOONPOBOMBI, y KOTOPBIX CBOOOIHBIA KOHEI (KOHEI, K
KOTOPOMY HE€ TMOJACOCIMHEH HHU OAWH TPYOOIIPOBOJ) HAXOMUTCS HA OCH WIIM HUXKE OCH HIDKHETO
NIEPEKPBITUS, WIM IIPU OTCYTCTBUM IIEPEKPBITMM - C Kparo, WIM HW)XKE HWXKHETO Kpas 30HBI
MIOMEIIICHHSI.
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Puc. 5.85. BbigeneHHbi pparmMeHT aTaxa, NogroTOBMIEHHOIO Afs Pa3MHOXEHMWS Ha CreayroLem aTaxe.

@OyHKIMA Pa3MHOKEHUS B BEPTUKAIBHOM HAIIPABIEHUM MOJXET OBbITh HCIIOJIb30BaHA [UIs
MIPOM3BOJIBHOTO YHCIIA HJIEMEHTOB, HAXOIAIIMXCS HA TOM K€ CAMOM 3TaXKe.
UroObl OBICTPO BBOAWUTH JTAHHBIE JISI HECKOJIBKMX MOBTOPSIOLIMXCS CTOSIKOB WIJIM KBapTHp, CIEIyeT
HapUCcOBaTh WX (parMeHThl HA OJHOM JTake (Yalle BCEro Ha IEPBOM) - MOXHO JUIS 3TOTO
UCIIOJIb30BaTh (DYHKLMIO Pa3MHOMXEHUS JAHHBIX TOPU30HTANBHO. 3aTEM BBIACIUTH JaHHBIE HA LIEJIOM
3Ta)Ke ¥ Pa3MHOXKHUTh Ha CIETYIOLINHA 3TaxX.

Pa3MHOEHHbIE JaHHbIE MOYKHO IPOM3BOJIBHO M3MEHSATh, TaK, B CIyyae KOrja MOBTOPSIEMOCTh
JAHHBIX Ha OUYEpPE/IHBIX 3Ta)kaX HEIOJIHAs, 10CIe Pa3sMHOKEHHS MOYKHO BBIIIOJHHUTh HEOOXOAUMYIO
KOPPEKTUPOBKY.

CmoTtpu Takke: Mento IlpaBka, komanma CHeIVIONMA 9TaX, Pa3MHOXKEHHE IaHHBIX [0 TOPH3OHTAIM, PrcoBaHme
CXEMBI M BBOJ JaHHBIX, CBA3aHHBIX C 3JEMEHTAMH 000pYIOBAHHS.

5.14 PasmHoOXxeHMe (pparMeHTOB PUCYHKa U AaHHbIX MO rOPU3OHTanNun

Pucys oueHp dYacTo TIOBTOpSIONIMECS (PparMEeHTBI CXEMbl  OOOPYAOBaHHS, MOXHO
BOCITIOJIH30BaThCsl (DyHKIMEH pa3zMHOKEHUsI (parMEHTOB PUCYHKA B TOPHU3OHTAILHOM HAITPaBICHUH
(BIpaBo WK BIIEBO).

@OyHKIUS Pa3MHOXKEHHUS JTAeT BO3MOXKHOCTh JJIsl Pa3MHOXEHHS MPAKTHYECKH MPOU3BOJBHOTO
(bparMeHTa puCyHKa, Omarojaps 4eMmy sBseTcs oveHb rmOkoil. Ho B cBsf3u ¢ 3TUM Tpedyercs
00/lyMaHHBII BBIOOP Pa3MHOXAEMBIX (PparMeHTOB. PeKOMEHIyeTCs, MpEKIC YeM MPUCTYIHTh K
BBITTOJIHCHUIO OOJIBIIMX TPOSKTOB, TIOCBATHTH BpeMs Ha Oojiee TIIyOOKOE O3HAKOMIJICHHE C
MPUHIIUIAMHA Pa3MHOXKEHHS (JTy4Ille HEMHOTO TOIKCIIEPUMEHTUPOBATD).

Co3maBass maHHbIE O Pa3MHOXKAEMBIX TMOMEIIEHUSIX, MPOrpaMMa yBENUYMBaeT (pa3MHOKEHHE
BIIPABO) WJIM YMEHbBIIACT (Pa3MHOXKEHHE BIEBO) HOMEpa TOMEIICHUH C BEJIMYUHBI, PaBHOM
HauOOJIbIIEMY HOMEPY MOMEUIECHHUS CPEIN BBIJICTICHHBIX TToMelleHui. Hanpumep, eciu BblieJICHHbIE
nomernieHuss uMmeroT Homepa 10, 11, 12, To BO Bpems pa3MHOKEHHS BOpPaBO OyayT CO3IaHBI
nomemenuss 13, 14, 15, a npu pasmHoxeHun BieBo 9.8,7. CormacHO 3TOMYy K€ MNPHUHIMILY,
HYMEPYIOTCS CTOSKM U ydacTKud. KomaHIbl pa3MHOXKEHHUS CJEIyeT Jyulle MPUMEHSTh B Mpelenax
OJIHOTO JTaka, TaK Kak B JAPYTUX CIOydasx IMOJyYeHHas Hymepaiuss He OyleT NpaBUIbHOM.
Pa3mHOXEHME TaHHBIX 10 TOPH3OHTAIM HA HECKOJBKUX ATa)KaX MOXKHO BBIOJIHATH B Cydae, €Cliv
MpeaHa3HaYeHHBIE I PAa3MHOXKEHUS YYaCTKU U TPyOOIPOBOIbI HE TPOHYMEPOBAHBI.

[lpexxne 4yeM NPHUCTYNHTh K Pa3sMHOXKEHHIO JAHHBIX HEOOXOJMMO BBECTH BCE BO3MOXKHBIC
MIOBTOPSIIOIINECS JTaHHBIC, CBSI3aHHBIE C Pa3MHOXKAEMOI apMaTypoi, OTOIHUTEILHBIMU TPHOOpaMHU,
MOMEILEHUAMH U TPYOOIIPOBOAaMHU. DTO CIIOCOOCTBYET paIMKAIbHOMY COKpAIEHHIO BPEMEHHU BBOJA
UHPOpMAIMU 00 ITUX DIIEMEHTAX.

85



5. BBoa AaHHbIX

Taxke Hy)XHO 1MO3a00THUTBCS O TOM, YTOOBI Pa3MHOMXAEMBIE AJIEMEHTHI HAXOIWJIHCh, 10 KpaiHen

MEpPE, HaCTUYHO B 30HAX IIOMEIICHUN

YT1oObl Pa3MHOXKHUTH (ParMEHT PUCYHKA BIPABO MM BIIEBO, HYXHO BBIIOJIHUTH CIIEIYIOLIHE

JIEUCTBUS:

1. Ha nanenu ¢yHKIIMI PUCOBAaHUS BBHIOPATH KHOIIKY

PEKUM yKa3aHUs U BbLAEIEHUS rpaguyeckux 00bEKTOB Ha PUCYHKE;

5

C LIEJIbIO TIEPEKITIOUEHHs IPOTpaMMBbI B

2. KypcopoM MBIIM BBLICIUTh OOBEKTHI, MPETyCMOTPEHHBIC [UIS Pa3MHOXEHHS T'OPH30HTAIBHO.
HeoOxomiMo BBIAETSATh TOJNBKO OOBEKTHI, pACHONATAIONIMECS HA OJHOM JSTaXe, HHaue
Pa3MHOKEHHE MOXET BbI3BATh COBEPLICHHO HEOXHIaHHBIC d(PPEKThI MPH HyMEpaLUH Y4aCTKOB
u omerieHnid. He TpeGyeTcs BhIIETSITH Bce OOBEKTHI Ha ITaXke,

3. B meHIO0 H[gaBKa WM B MeHI0 6LICTDOFO JA0CTyIIa BBI6paTL KOMaHOy Pa3sMHOXWTL BJIEBO WU

Pa3sMHOXHUTE BIIPABO. KOMaHI[y Pa3MHOKCHHUS BJICBO HJIM BIPABO MOXHO TaKKXC BBI3BATb

KHOIIKOM Pa3MHOKHTL BJIeBO

[1#=[]

i Pa3MHOXUTHL BIpPaBo

(1=

TManean GpyHKumii pucoBaHust B 3aKaaKe PasMHoKeHue 0 610K f 151 .
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Puc. 5.86. NaHenb dyHKUMI prcoBaHns , 3aknagka PasmHoxeHne n 6noku

B mpomecce ropu3OHTaIBHOTO

Pa3MHOXKCHHS  IIpOorpamMma

ABTOMAaTHYCCKHU

YAIIUHACT

TOPU3OHTANIBHBIE TPYOOIIPOBOIBI TAaK, YTOOBI OHU COCIMHUIIUCH C COCEAHUMH TPYyOOIIPOBOAMHU.
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Puc. 5.87. BbigeneHHbI oparMeHT aTaxa, roToBOro Ansi pasMHOXeHWs BNpaso.

Crnoco0 y/UIMHEHUS W COEAMHEHUS TpPyOONpPOBOJOB HECOMHEHHO TpeOyeT KOMMEHTapHsL.
VY IIMHSIOTCS TOJNBKO TOPU3OHTAJIBHBIE TPYOOIPOBOIBI, Y KOTOPBIX CBOOOJHBIA KOHeEI (KOHEI, K
KOTOPOMY HE TOJCOEIMHEH HHU OJIUH TpyOONpOBOA) HAXOAMTCS HA Kpar WIM 3a KpPaeM 30HBI

IIOMCIICHHUA.

OyHKIUS Pa3MHOXKEHHS B TOPU30HTAJIHHOM HAIPABICHUU MOXET OBITh HCIOJb30BAaHA JIJIS
MIPOU3BOJBHOTO YMCIIA JIEMEHTOB, HAXOASIIMUXCS HA TOM K€ CAMOM 3TaXKe.
UroObl OBICTPO BBOAWTH JAHHBIC JJISI HECKOJIBKUX IMOBTOPSIOIIUXCS Pa3BOJIOK, HAMPHMED,
MIOKBapTUPHOM, CIIEAyeT HApUCOBATh MOBTOPSIOLIYIOCS Pa3BOJKY MOMEILEHHS Ha OJJTHOM 3Taxe (Jarie
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BCEro Ha HepBOM). 3arem BBIACIINTD JaHHBIC, KaCarOIIIUECA OJHOI'O IMOMCIICHUSA U BBI3BATh (bYHKHI/IIO
Pa3MHOXKCHHS BITPABO MJIN BJICBO.

Pa3mHOXeHHBIE JaHHBIE MOXHO MPOU3BOJIBHO M3MEHSTh, TaK, B CIydae KOrja MOBTOPSEMOCTb
JAHHBIX HAa OYEPETHBIX dTakaX HE TOJHAsS, TOCIe PAa3MHOKEHUS MOXHO BBITOJHUTH HEOOXOIUMYIO
KOPPEKTHPOBKY.

CmoTpum Takke: Mento IIpaBka, koMaH bl Pa3MHOXKHTE BIEBO, Pa3sMHOXKTh BripaBo, Pa3MHOKEHUE IaHHBIX Ha

CIICVIONIEM JTaxe, PHcoBaHME CXEeMbl M BBOJ JIAHHBIX, CBSI3aHHBIX C 3JIEMEHTAMHU
000pyIOBaHUA

5.15 MNaHenb ¢pyHKUMA pucoBaHUA

[Tanens GpyHKUMN pHUCOBAHUS COAEPKUT KHOIKH, 3aITyCKalOle KOMaH/bl PUCOBAHUS CXEMbI U
BBOJIa JIaHHBIX 00 3JIeMeHTax 000pyI0BAHHUS.
CrangapTHO oTOOpaXkaeTcs BBEpXY INIABHOTO OKHA IporpaMmbl. Ha Helt pacriosnioxkeH psiji OOBIYHBIX U
ACKPBIBAIOIIMXCS. KHOIIOK, MPEJOCTABIISIIONINX BO3MOKHOCTh OBICTPOTO JIOCTYIA KakK K dJIeMEHTaM
HApUCOBAHHBIM Ha CXeMe, TaK U K (YHKIHSAM CBSI3aHHBIM C PHCOBaHMEM. 3aKJIAJKH HIDKE KHOIOK
JTAIOT BO3MOXKHOCTh BHIOPATh KaTErOPUHN PUCYEMBIX SJIEMEHTOB.
YroObl BBHIIOIHUTG KOMaH/Ty, CBSI3aHHYIO C BHIOPAHHOW KHOIKOM, JOCTaTOYHO LIETIKHYTH JIEBOM
KJIaBUILIEH MBIIIH, KOT'JIa €€ KypCcop HaIlpaBJIEH Ha 3Ty KHOIKY.

@QQR —‘--‘—‘.u.?| e ts s w9 @ ==
HAQ =

Puc. 5.88. MaHenb dyHKUMIA prcoBaHnst

Kak u B apyrux mporpamMmax, MoOJOXEHHE MaHEIH MOKHO HM3MEHSATh. [l 3TOro ciemyer Kypcop
MBIIIY HAMpaBUTh Ha MaHENb, OJTHAKO PSAIOM C KHOIKaMH, a 3aTeM, Jeprka Ha)KaTou JIEBYI0 KIaBHIITY
MBIIIIH, IEPEMECTUTH TTaHEb.

B mMento Bua npu nomory koMans! [1aHeab MHCTPYMEHTOB, MOKHO PELINTh: HY>KHO JIM OTOOpaXkaTh
naHenb PYHKIUN pUCOBAHUS.

JleBasi cTopoHa TaHENTH COJIEPKUT KHOIKH, CBSI3aHHBIC C (DYHKIMSIMHU TPaBKH pUCyHKA. OTIeTbHbIC
KHOIIKU BBITIOJIHAIOT CIEAYIOINe (PyHKIMN:

CH [TepexmnroueHne nporpaMmbl B peKUM PUCOBAHUS CXeMBI. B 3TOM pexrMe MOKHO PHUCOBATh,
nepeMeniaTh WIM YAANSATh Tpauueckue OObEKThl Ha PUCYHKE M PEAaKTHPOBaTh B
TaOJIMYHON YaCTH CXEMBI CBA3aHHBIEC C HUM JIaHHbIE.

[E

[TepexmnroueHne mporpaMMbl B PeKUM pEAAKTUPOBAHUS JTAHHBIX, KACAIOIIUXCS OTAEIHHBIX
JJIEMEHTOB CXeMbl. B 3TOM pexume (QyHKLUS pUCOBaHUS OJIOKHpYyeTcs, 3aTO B TaOIMYHON
YacTU CXEMbl MOKHO PEIAaKTUPOBATh JaHHBIE, CBA3aHHBIE C OOBEKTaMHU BBIICICHHBIMU Ha
PUCYHKE. DTO MPEAOXPaHsET OT CIy4allHOTO MEPEMELIEHUS AJIIEMEHTOB PUCYHKA BO BpeMs
WX UCITPABJICHUSI.

[Moguuctka pucynka. HeoOXoquMOCTh B TIOMYHCTKE PUCYHKA TOSIBIISICTCS, KOTJ[a BO BPEMS
pUCOBaHUs oOcTaeTcs 'Mycop'", OCTaBIIMICS TIOCIE TIEpEeMEIIeHUs] WIH YAaJCHUS
rpadu9IecKux 0OBEKTOB.

HepeKHIO‘IeHI/Ie nporpamMmal B COCTOAHUC YKA3aHUA U BbIACIICHUA 00BEKTOB HA PUCYHKC.
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Knonka NEPEMCIICHUA aKTYAJIbHOTI'O PUCYHKA

Knonka 135160[221 MaciTada AKTYAJIbHOT'O PUCYHKA.

@\ Knomka BoccTaHOBICHUS MTPEABIIYIIETO MacTaba akTyallbHOTO PUCYHKA.

Q Knormnka miaBHOro u3MeHeHHs MaciTada AKTYAJIBHOI'O pPUCYHKA.

OcraBmascs 4acTh HaHEId COACPKUT KHOIIKH, CBA3AaHHBIC C PUCOBAHUEM OTACIBHBIX J3JICMCHTOB
CXCMBI, a TaAK)KC IIJIaHOB staked. Knomnkn CTPYNIIMPOBAHLI 110 TEMaM B HECKOJIBKO 3aKJIa/I0K.
Hipke onmcaHbl OTIENbHEIC 3aKIaTKU

5.15.1 Tpy6onpoBoasl - 3aKjIagKa

3akiaaKa COICPKHUT KHOIIKH, CBS3aHHBIE C PUCOBAHHEM TPYOONPOBOIOB U (DaCOHHBIX H3IENHUH,
PAcCIONIOKEHHBIX Ha TPyOOpOBOIaX.

————o O €t fs o :u h };':Iiﬁ|'.|!'.l!ﬁji'.l!ﬁjl‘
“agﬁ:ﬁm{hamﬁ**UE

OT,Z[eJ'ILHBIM KHOIIKaM IIPUITHUCBIBAKOTCA CIICAYIOIINEC (bYHKI_II/II/IZ

—
] PackpbiBarolascs KHOIKA JaeT BO3MOXKHOCTh Ui BbIOOpa THMa TpyO M pHUCOBAHUS
MOJAIOIINX TPYOOIPOBOIOB.

L]
] PackpeiBarorascsi KHOTKa JaeT BO3MOXKHOCTb ISl BBIOOpA THIA TPYO U PHCOBAHUS
00paTHBIX TPYOOIPOBOIOB.

—
] PackpriBaromasics KHOMKa JaeT BO3MOXKHOCTB JUIsi BbIOOpa THHa TPyO M PHCOBaHUS
TpyOOIPOBOIOB OJHOTPYOHOM CHCTEMBI.

PucoBanmne COCAMHCHHA  YAAJICHHBIX TPY6OHpOBO,HOB, HallppuMep, B CHCTEMEC C
PacCIIpCaACIIUTCIICM.

BcraBka otBoga 90 rpan.

Bceraska nyru 90 rpan.

BcraBka otBoga 45 rpan.

Bcraska nyru 45 rpan.

BcraBka 06xoma TpyOompoBoa.

BcraBka u3ruba TpyOsl.

BcraBka komnencaropa I1 - oOpazHoro.

BcraBka KOMIICHCAaTOpa CaAJIbHUKOBOT'O UJIN FO(I)pI/IpOBaHHOF 0.

BcraBka cyxenus.

BcraBka pacurpCHUs.

PucoBanue npsmMoro coeAMHUTENS OTOMUTEIBHOTO pHOOopa.

Pucopanue YTJIOBOT'O COCAUHUTECIIA OTOIMUTCIIBHOTO an/I60pa.

RIS R R R R

PucoBanme moparomield TOMBOAKK (TPOMHUK WJIM OTBOA) C MEIHOM TpyOKOM K
OTOIUTEIIFHOMY MTPUOOPY C HUY.
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PucoBanue oOpaTHOM MOABOIKH (TPOHHUK MM OTBOJ) C METHOM TPYyOKOW K OTONUTEITHPHOMY
npudopy C HU3Y.

PucoBanue mnoparomeld nNoABOAKM (TPOMHMK WM OTBOA) C MeIHOW TpyOKoM K
OTOMUTEILHOMY TTPHOOPY C OOKY.

PucoBanue oOpatHO MOABOAKU (TPOHHUK MIIM OTBOA) C MEAHOM TPyOKOH K OTOMUTEIBHOMY
npudopy ¢ OOKy.

PucoBanue onmHOTPYOHOI TOABOAKK (TPOWHUK WJIM OTBOJ) C MEIOHOM TpyOKol K
OTOMUTEEHOMY TPUOOPY C HU3Y.

PucoBanue mmmHHONM OIBOAKH (TPOWHHMK MM OTBOMA) C MEIHOM TPYOKOM K OTONUTEITHPHOMY
npudopy ¢ GOKy.

PucoBanne KOpOTKO# MOABOAKH (TPOHHUK MM OTBOJ) C MEIHOW TPYOKOH K OTOMHTEIIEHOMY
pudopy ¢ OOKy.

TpyOompoBoabI Bcerjia BCTAaBISIOTCS B CTaHAAPTHLIC 3aKiIaakyd Tpy6oonpoBoabl noaaomme wmiu
Tpyo6onpoBoabl ob6patHble. CoeqUHEHHE YNAICHHBIX TpPYOONPOBOJOB BCTABISIETCS B  CIIOM
CoennHenue yaajaeHHbIX TPYOONPOBOAOB, 3aT0 (pacoHHbIE M3/enus (OTBOIBI, AYTU U T.1.) B CIIOH
dacoHHbIE U31ETHS.

5.15.2 OTonuTe/ibHbIC NPHOOPHI - 3aKIaAKA

3akyazKa CONEPXKUT KHOIKH, CBSI3aHHBIE C PHUCOBAHHMEM OTOMHUTEIBHBIX MPUOOPOB U APYTHX
ooTpeduTeNnel Temna.

EEE80HS &1, 2,
= /s S A = 4

1K ES Y

OTaensHBIM KHOITKAM MTPHUITHUCHIBAIOTCS CIICAYOIIME (QyHKIIH:

W g0 U g Wi

]

PaCKQI)IBaIO!!!aSICSI KHOIIKA JIJIA BI)I60pa N pUCOBaHUs OTOIUTCIIBHBIX HpI/I60pOB ITIaHCJIbHBIX.

PackppiBarorasics KHOMKa Ui BEIOOpA M PUCOBAHMS OTOMHUTENBHBIX MPUOOPOB MaHEIbHBIX
Tuma VK.

PackpbiBaromasics KHOMKa Ui BbIOOpa W PUCOBAHUS OTOMUTEIBHBIX MPUOOPOB -
KOHBEKTOPOB.

PackpbiBaromasics KHOMKa Ui BbIOOpa W PUCOBAaHUS OTONUTEIBHBIX NPUOOPOB -
KOHBEKTOpOB Tuma VK.

P ACKPBIBAIOIIAACSA KHOIIKA JJId BLI60pa " pUCOBAaHUS OTOIMUTCIIBHBIX HpI/I60p0B CCKIIMOHHBIX.

PackpbiBaromasics KHOMKa Ui BbIOOpa W PUCOBAHUS OTOMUTEIBHBIX HPUOOPOB -
MOJIOTEHIIECY U TENEH.

PackpeiBarorasicsi KHOTKaA It BBIOOpa M PUCOBAHUS OTOMHUTENBHBIX MPUOOPOB U3 TIIAIAKHX
TOPU30HTATIBHBIX TPYO.

PackppiBaromasics KHOMKA Ui BBIOOpa M PUCOBAHHS OTONMHTEIBHBIX TPHOOPOB U3
peOpUCTHIX TPYO.

PackppiBaromasics KHOTMKa JUisi BbIOOpAa W PUCOBAHUS TIOMNOJBHBIX OTOIMHUTEIBHBIX
npuOOpoB.

89



5. BBoa AaHHbIX

g

B

PackpeiBaromiascst KHonka Juis BbIOOpAa M PUCOBAHMS IPOU3BOJIBHOTO THIIA OTOMMTEIBLHOIO
npubdopa, BBIOPaHHOTO U3 KaTajlora MporpaMmal.

PaCKpBIBaIOHIaHCSI KHOIIKa IJIA BI)I60pa " PUCOBAHUA IPOU3BOJIBHOI'O TUIIA OTOIMUTCIBHOT'O
nprOopa, BELIOPAHHOTO M3 KaTaJloTa POrPaMMBI.

KHomka cmy»uT u1s BCTaBKM HarpeBatelnsi Bo3dyxa (kanopudepa). HarpeBatens Bo3myxa
TPaKTyeTcs KaK APYro MoTpeOUTeNb Tella ¢ U3BECTHOW MOIIHOCTBIO U TMIPABINYECKUM
COIIPOTHBIICHUEM.

Knomnka cimy>xuT 118 BCcTaBKM nojporpesarens Boabl. [lomorpeBarens BoAbl TPAKTYETCs Kak
JOPYToi MOTPEOUTEINb TEIIa C U3BECTHON MOITHOCTHIO M THPABINYECKUM COIIPOTHUBICHUEM.

KHomka cny>kuT A7 BCTaBKM TOJMOJBHOTO OTOMUTENHHOrO Mpubopa (MOAMOIBLHOrO
OTOIUICHHMS ), KaK JIPYTOro MOTPeOUTeNs TeMia ¢ U3BECTHON MOIIHOCTBIO U THIPABIUYCCKAM
COIIPOTHBIICHUEM.

KHormka city’KUT Ui BCTaBKM IPOM3BOJIBHOIO APYIOro MOTpeOUTeNs Temia ¢ M3BECTHOM
MOILHOCTBI0 Y THAPABIMYECKAM COIPOTUBJICHHEM. PsgIoM ¢ TOYKaMHM IpU ITOMOLIU
JOCTYIHBIX TpaUUECKHX 3JIEMEHTOB (JIMHWUHM, NPSMOYTOJbHUKH, TEKCTHI M T.II.) MOXHO
HAapHCOBATh IPOU3BOJIBHOE YCTPOUCTBO, NOTPEOIIAIOIIEE TEMJIO U3 000PYAOBaHUS.

I'paduyeckue 3meMeHThI C ITOM 3aKiIa KK BCEraa BCTABIEHB! B CTAHAAPTHBIN cioil OTonuTe/bLHbIe
npuodopskI.

5.15.3 ApmMarypa - 3aKJIajIKa

3a1<J1a;[1<a COACPIKUT KHOIIKH, CBA3AHHBIC C pUCOBAHUCM apMaTyphbl HA pr60HpOB0[[aX.

-ﬁ:nj -ﬁ:nj ;Js‘:%isjﬁjojﬁﬁwjgjaj-ﬁﬁi 11 21
o= e A A O R = e e AR

OTI[GJ'ILHI)IM KHOIIKaM IIPUITUCBIBAKOTCA CIICAYIOIINUEC q)YHKHI/II/II
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PackpsiBarolascsi KHONKA /Il BEIOOpa W PUCOBAHUS BEHTHJICH OTOMUTENBHBIX MPUOOPOB
(OOBIYHBIX, TEPMOCTATHUECKHUX, OOPATHBIX ).

P ACKPBIBAIOMIAACS KHOIIKA JJIsL BBI60pa U PUCOBAHUA NPHUCOCIHUHUTCIIBHBIX 3JICMCHTOB
OTOIMNTCIIBHBIX HpI/I60p0B.

PackpbiBaroniascs KHOIMKa JaeT BO3MOXKHOCTh [UIs BbIOOpa THMa TpyO M pHUCOBAaHUS
BEHTHUJICH OTOMUTENBHOTO MPUOOPA, UCTIONB3YEMBIX B OTHOTPYOHOI CUCTEME OTOTLICHHUS.

PackpeiBarorasicsi KHOMKa JlaeT BO3MOXHOCTh Uil BbIOOpa THIa TpyO W PHCOBAHUS
arperaTHoro BEHTHJIS U1l OTHOTPYOHON CHCTEMBI.

PackpeiBaromiasicsi KHOMKa Uit BBIOOpAa M PUCOBAaHMSA BEHTWIIEH 3aropHBIX (OOBIYHBIX,
IaPOBBIX, C IPEABAPUTEIBHBIMI HACTPOUKAMN).

P ACKPBIBAIOMIAACA KHOIIKA JJIA BBI60p8. U pUCOBaHUs PETYJIATOPOB MCPCIIajid AABJICHUA.

PaCKpI)IBaIOHIaSICSI KHOIIKa JAJId BI)I60pa U PUCOBAHUA OFDaHHqHTeﬂeﬁ MAaKCHMMAaJIbHOI'O
pacxoaa.

PackpeiBarorasicsi KHONKa /sl BBIOOpa M PUCOBAHUS PETyIUPYIONIMX KiIanaHoB 2, 3 u 4 -
XOJIOBBIX C ITPUBO/IAMHU.

P ACKPBIBAIOIAACA KHOIIKA JJIA BBI60pa " pUCOBaHUs BOAOMEPOB (C‘leT‘II/IKOB BOI[LI).
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PackpbiBarorasics KHOTIKA JJ1sl BBIOOpa M pUCOBaHUS OOpPATHBIX KJIAallaHOB.

P ACKPBIBAOIIAACA  KHOIIKA  JJId BLI60pa U PHUCOBAHUA PpaCHPCACIIUTCIIA Tp}/'6H01“O,
MMPUMCHAIOMICTOCA YallC BCECTO B NICTOYHUKAX TCILIA.

P ACKPBIBAIOIAACSA KHOIIKA JJIA BBI60p8. " pUCOBaHUs paClpCACIIUTCIIL KBAPTHUPHOTO.

PackpriBarormiasics KHOTKa JUIsl BBIOOpA W PUCOBAHWS KBApPTUPHOTO PACTIPEACTHUTENS C
BEHTWJISIMH.

PackppiBarorasicst KHOTKA JJ1sl BBIOOpa U pUCOBaHUS (PHIIBTPOB.
PackprIBarorasicst KHOIKA JUTsT BBIOOPA W PUCOBAHUS IPSI3CBHKA.
Pucosanue 1maii0.

PucoBanue conpoTUBICHNI ¢ M3BECTHOW IMIPOMYCKHOM CIOCOOHOCTRIO Kv.

Pucopanue IIYHKTOB, JAaOIINX CUTHAJ JaBJICHUSA U PETYJIATOPA MCPCIia/id AABJICHUS.

PackpbiBaromasics KHOMKa JJisi BBIOOpa M PHUCOBAHMS IMPOU3BOJILHOIO THUIIA apMaTyphbl,
BBIOpPAHHOM U3 KaTajora MmporpamMmmal.

PackpeiBarorasicsi KHOMKa Ul BBIOOpAa W PUCOBAHUS IPOHM3BOJIBHOIO THIA apMaTyphl,
BBIOpaHHOM U3 KaTajiora mporpaMmsl.

['paduueckue >51eMeHTHI C 3TOM 3aKJIaIKA BCET/Ia BCTABJICHBI B CTAHIAPTHRIA CII0M ApMaTypa.

5.15.4 Cucrema oqHOTPYOHAS - 3aKJIAAKA

3aKmazKa COAEPKUT KHOINKH, CIyXKalllue JUIS PUCOBAHUS JJIEMEHTOB OJHOTPYOHOH CHCTEMBI
OTOIUIEHUS.

— L W1,
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OTZ[CJILHBIM KHOIIKaM MPUITUCBIBAKOTCA CIICAYIOIIUC (I)YHKI_II/II/IZ
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PackpeiBaromasics KHOMKa JaeT BO3MOXKHOCTh JUIsi BbIOOpa THIA TPyO0 M PUCOBaHHUS
TpyOOIpPOBOJOB OAHOTPYOHOM CHCTEMBI OTOTIIICHHUS.

PackpbiBaromiasics KHOIMKa JaeT BO3MOXKHOCTh JUIs BbIOOpa THMa TpyO M pHUCOBAaHUS
BEPTUKAIBHOTO 3aMBIKAIOIIETO YYacTKa B OJJHOTPYOHOI cucteMe.

PackpbiBaromiascs KHOIMKa JaeT BO3MOXKHOCTh Ui BbIOOpa THMa TpyO M pHUCOBAHUS
TOPU30HTAILHOTO 3aMBIKAIOIIETO YYacTKa B OTHOTPYOHOM cHUCTEME.

PackpeiBarorasicsi KHONKa JaeT BO3MOXHOCTh Uil BbIOOpa THIa TpyO W PHCOBAHUS
BEHTUJIEH OTOMUTENBHOTO MPUOOpPa, UCTIONIB3YEMBIX B OTHOTPYOHOI CUCTEME OTOILICHHUS.

PackppiBaromascsi KHOMKa JaeT BO3MOXHOCTh Ui BbIOOpa Tuma TpyO M PHCOBAHUS
arperaTHoro BEHTHJIS 1Sl OTHOTPYOHOW CHCTEMBI.

PucoBanue onmHOTPYOHOI TOABOAKK (TPOWHUK WJIM OTBOJ) C MEIOHOM TpyOKol K
OTOMUTEIEHOMY TPUOOPY C HU3Y.

PucoBanue mmHHOM OIBOAKH (TPOMHHMK MM OTBOA) C MEIHOM TPYOKOHW K OTONUTEIHPHOMY
npudopy ¢ GOKy.
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L PucoBanme KOpoTKOM MOABOIKU (TPOMHHUK MIJIM OTBOJT) C METHOM TPYyOKOH K OTONUTEITHPHOMY
npudopy ¢ GOKy.

5.15.5 M CTOYHHKH TeIia - 3aKJIaaKa

3akiaaKa COMCPIKUT KHOIIKH, CBS3aHHBIC C PUCOBAaHMEM HCTOYHMKOB TEIUIA MJIM MPOHM3BOJIbHBIX
TOYCK, MUTAOIINX 000pYTIOBaHNE.

00 0o iededyitiese s’y
== 0 e A [ 4B =

OTaenbHBIM KHOITKAM MTPHUITUCHIBAIOTCS CIICAYOIIME (QyHKIIAH:
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PucoBanue nHacocHoro MmoxayJa.

PucoBanue HacocHOro Mojtyna ¢ Gainacom.
E PucoBanune HaCOCHOM CMECUTEIBHON YCTAHOBKH C JIBYMs KJIAIIaHAMM.
E PucoBanue HACOCHOW CMECUTENLHOM YCTAHOBKH € 3-X XOJIOBBIM KJIAITAHOM.

ﬂ PucoBaHre HACOCHOW CMECHTEIEHOM YCTAHOBKH € 3-X XOJIOBBIM KJIAIlaHOM. C OaiIiacoM.

PucoBanne HacOCHOM CMECHUTENLHOMI YCTAHOBKHU C 3-x XOOOBBIM KJIAITAaHOM. Ha oO6paTHOM
TpyOONpoBOIE .

PucoBanue HacoCHON CMECUTENBHON YCTAaHOBKH C 3-X XOJIOBBIM KJIAIAHOM. Ha OBpaTHOM
TPyOONpOBOIE .

PucoBanne HacocHO# cMeCHUTENHLHON YCTAHOBKHU C 4-x XOJOBBIM KJIAIIAHOM.

PucoBanue HacOCHOH CMECUTENBHOM YCTAaHOBKH € 4-X XOJJOBBIM KJIAIIAHOM. C OaliTIacoM.

PucoBanme HacocHoit HOHMGLHHB&IOIHCﬁ YCTAHOBKHU C ABYMS KJIAllaHAMMU.

HfElE B 5

PucoBanue HaCOCHOW CMECUTENLHOM YCTAHOBKH € 3-X XOJIOBBIM KJIAITAHOM.

I'paduueckne smeMEHTHI ¢ ATOM 3aKJIaJKH BCETAAa BCTaBJICHBI B CTAaHAAPTHBIA ciiodi McTOYHMKH
TenJia wiu CMecuTe/IbHbIE YCTAHOBKH.

Ha xaxpmoil cxeme HE0OXOAMMO MOMECTUTh OAWH (M TOJIBKO OJAWH) HCTOYHHMK TEIUIa, YTOOBI
IporpaMma BO BPeMs pacyeToB CMOIJIA PACIO3HATh, C KAKOIO MECTa HAYMHAETCS 000y I0BaHHE.
BHUMAHHE!!!

AKTyajbHasi BepcHs MPOrpaMMbl He NOA0MPAeT BeJTHUYHHY HCTOYHUKA Telia.

5.15.6 YcrpoiicTBa - 3aKJIajgKa

3akyiazika COAEPIKUT KHOIKH, CBSI3aHHBIE C PUCOBAHUEM JIPYTMX YCTPOMCTB, HaXOISIIMXCS Ha
PHUCYHKE CXEMBI.

CERRENEE
[V SIS EVIER T =

OTZ[CJILHBIM KHOIIKaM IPUITHUCBIBAKOTCA CIICAYIOIIUC (I)YHKI_II/II/IZ

@ PucoBanme cuMmBoOa Hacoca.

@ PucoBanme cumBoia CIIapCHHOI'0 Hacoca.
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T

PucoBanne cuMBOJa aBTOMAaTHISCKOTO BO3AYXOBBIITYCKHOI'O KJIaltlaHa.

PucoBanue cumBoia TCPMOMCTpPA.

| =

PucoBanue cumBoIa MAaHOMETpA.

Pucopanue cumBosa PaCupUTCIILHOT'O Oaka ¢ MMOAKJIFOYCHUCM CHU3Y.

PucoBanue cuMBoIIa pacIIMpUTENIBHOTO OaKa ¢ TOAKIIOUYEHUEM CBEPXY.

| | )|

PucoBanue cumBosa IpCaAOXPaHUTCIIBHOT'O KJIallaHa.

I'paduyeckue 3meMeHTBI C ATOH 3aKIIa K1 BCETa BCTABJICHBI B CTAHIAPTHBIN CJIOW Y cTpoiicTBa.

BHUMAHMUE !!!
AKTya/JbHasi BepcHsi MPOrpaMMbl He MOAOMpPaeT yCTpoicTBa ¢ 3TOi 3akiaaku. OHE HMeIOT
HCKJIIOYMTEJIbHO rpadpuueckuii xapaxkrep.

5.15.7 KoHcTpykuus - 3aKj1agKa

3akmazika COACPKHUT KHOMKH, CBSI3aHHBIE C PUCOBAHUEM KOHCTPYKTHBHBIX 3JIEMEHTOB M 3TUKETOK
YCTPOUCTB, HAXOAIINXCSI B 000PYI0BAaHUH.

[ = &= | g=gurer f
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OT,Z[eJ'ILHBIM KHOIIKaM IPUITHUCBIBAKOTCA CIICAYIOIINEC (bYHKI_II/II/IZ

PucoBanue 30H DOMEIIEHNN.

Coz/1aHne CUCTEMBI IEPEKPBITHA.

IF| L [

PucoBanue OqMHOYHBIX IEPEKPHITHI.

000
e PrcoBaHne OTMETKH COOTBETCTBHSI.
.00
PucoBanue ormeTku.
F24
PrcoBanne ropu3oHTaIbHON Pa3MEPHOH JIMHHH.
g
'”[: PucoBanue BepTUKaIbHON Pa3MEPHOM JIMHUU.
L]
=

PucoBanme 3TUKETKY 3JIeMEHTA O6ODVI[OBaHI/I$I.

30HBI TMOMEIIEHUM BCerga BCTAaBIAIOTCS B craHAaapTHei cinoii Ilomemenus. Cucrema
NEPEKPBITUIT U OJUHOYHBIE MEPEKPHITUS OTHOCATCA K ciioro IlepeKkpbITHs, OTMETKH - K CJIOIO
OtmeTKkn. 3aTO ATUKETKH JIEMEHTOB B 3aBUCHUMOCTH OT BHJA €€ JJIEMEHTA BCTaBIIIOTCS B CIIOU
JTHKETKH apMaTypbl, WIM JTHKETKH OTONUTEJBHBIX MNPHOOPOB, WM IJTHKETKH
Tpy0OnpoBoAOB. Pa3mMepHbIe IMHUM OTHOCATCS K TEKYIIEMY CJOXO.

5.15.8 I'paduka - 3akaaaKa

3a1<naz[1<a COACPKUT KHOIIKH, CBA3AHHBIC C pUCOBAHUCM THIIOBBIX I‘pa(bI/I‘-IeCKI/IX OJICMCHTOB.

.\ADID.FITET@}EE‘“ j|%%‘
\1=f;§f;-ﬁ-;{+ﬂ3ma'§ E B EhE =T

OTaenbHBIM KHOITKAM MTPHUITUCHIBAIOTCS CIICAYIOIIHE (QyHKIIH:
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PucoBanue Todek.

PucoBanue nuHuii.

PucoBanue TpeyroabHUKOB € 3AJIUBKOIA.

Pucopanue IpAMOYTOJIbHUKOB.

PucoBanue npsMOyTroJbHUKOB C 3AJIUBKOM.

PucoBanune okpykHOCTH.

PucoBanue OKpyHOCTH € 3aJIUBKOA.

Pucosanue nyr.

B (l@||o|m||af k|~

PucoBanue nyr ¢ 3aJIMBKOM.

—
=

X
BBoj Tekcra.

B

BBoa TekcTa B paMke.

=
=
—

PucoBaHne TEKCTOBBIX THKETOK.

Bcraska pucyaxka WMF u BMP u3 6ydepa oOmena wiu u3 daitna.

P CHAKTHPOBAHUC CJIOCB PUCYHKA..

@)L | B

[lepenoc Ha apyro# ClI0i1 0OBEKTOB, BBIJICTICHHBIX HA PUCYHKE.

rpa(bI/I‘ICCKI/IC 9JIEMEHTHI C dTOM 3aKIaJKH1 BCCTAa BCTABIIAKOTCA B CJ'IOfI, AKTyaJIbHO BBI6paHHLIﬁ B
PAaCKPBIBAOMICMCA CITMCKE C npaBoﬁ CTOPOHBI KHOIIOK. He mor YT OBITH BCTaBJICHEI B CTaHga[QTHLIIZ
[ 0)| PUCYHKA 34 UCKITFOUCHHUECM CJIOSA C CHUMBOJIOM 0 (HOJ'IB).

[Tonp30Barenb MOXKET OINpPENENUTh MPAKTUUECKH HEOrPaHMYEHHOE YHUCIIO COOCTBEHHBIX CIIOEB, B
KOTOpPbIE MOTYT OBITh BCTABJIEHBI BCE 3JIEMEHTHI € 3akyiaaku ['paduxa.
Taxke MOYKHO TIEpEHECTH paHee BCTaBJICHHBIC DJIEMEHTHI PUCYHKa Ha JPYroi CJION MpH MOMOIIH

KoMaHIbl [lepeHecT Ha Ipyrou ciior u3 MeHro IIpaBka.

5.15.9 Pa3smHo:keHHe H 0JI0KH - 3aKJIaKa

3akyiazKa COJIEPKUT KHOIKH OBICTPOTO pa3MHOKEHUS (DParMeHTOB PUCYHKA M BCTABKH TOTOBBIX
OJIOKOB.

ei il Sle@egm 1 2 3 4 56 7 P
=0 e I L =

OT,Z[eJ'ILHBIM KHOIIKaM IIPUITHUCBIBAKOTCA CIICAYIOIINEC (bYHKI_II/II/IZ

ECE

Pa3MHOeHIe BIEBO BBIICIEHHOIO (hparMeHTa pUcyHKa.

PasMHOXeHME Ha CHCQ!IOEHI\;I OTaX BBIACIICHHOI'O (I)par MCHTa pUCYHKa.

Pa3MmHOeHMe BIIPaBO BBIZECICHHOTO (pparMeHTa pUCyHKa.

[ [ ]

Hoctyn x Oi1okam, cojaepXamyM (QparMeHThl TPaJUIMOHHOTO O0OpYyJIOBaHHUS NpPHU
BEPTUKAIBHOMN Pa3BOJKE.

i

Hoctyn k Onokam, cojaepXaiM (QparMeHTbl TPaJULMOHHOIO O0OpYJIOBaHHUS IpU
TOPU30HTAJILHON TOKBAPTUPHOM pa3BOJIKE.
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@ Hoctyn k Omokam, coaepxamuM (parMeHTbl TPAJAMIIMOHHOTO OOOPYIOBaHUS TIPH
TOPU30HTAILHOM Pa3BOAKE C PACIIPEIACTHTEIIEM.

1 7
Jloctyn k 6J0KaM, CO3JJAHHBIM I10JIb30BATEIIEM.
=+
* 21 Co3nanue HOBOTO OJIOKA B BUJIC JIEMEHTA, BBIICIICHHOT'O HA PUCYHKE.

5.15.10 MnaHbI - 3aKknagka

38.1(.]13,[[1(8. COACPIKUT KHOIIKH, CIIYKalllUC UIA pUCOBAHUSA Ha IJNIaHAX 3JICMCHTOB O60py,Z[OBaHI/IH n
CBSI3BIBAaHUS INIAHOB CO CXEMOIA..

TI
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OTnenbHBIM KHOTIKAaM TPHITUCHIBAIOTCS CIIEAYIONINE (PYHKIHH:

PucoBanue nonparonux TpyO0opoBoIOB.

PucoBanme oOpaTHBIX TpyOOTIPOBOIOB.

PucoBanue oqHOTPYOHBIX TPYOOIIPOBOIOB.

PucoBanue apMarypsl.

M
g PucoBanue oTonUTEIbHBIX HpI/I60p0B.

PucoBanue IIOAIIOJIBHBIX OTOIMMTCIIBHBIX l'IpI/I60pOB.

BceraBka onucanus MIPOU3BOJIBHOT'O 3JICMCHTA O60py2[OBaHI/IH.

] BcraBka onmpucaHus IOMEIIECHUS.
a2

=

PucoBaHue STHUKETKH IMPOU3BOJILHOI'O 3JICMCHTA 060py;[0BaH1/1;1.

=
i Bxmrouenne PEXKHUMa CBA3BIBAHUSA CXEMBI C IIJIAaHAMMU.

5.16 MpuHUMNbI HYMepauun 3anieMeHToB 06opyaoBaHUA

BBoa [aHHBIX, KaKk W aHAIHM3 IOJyYCHHBIX PE3yJbTaTOB, MOXKHO 3HAYUTEIBHO OOJICTYHTh,
COOTBETCTBEHHO MPOHYMEPOBAB OTHENbHBIE 3JIeMEHTHl 0OopynoBaHus. HeoOxoauMo HymepoBaTh
pa3BojsnMe TPyOONPOBO/IbI, OTAIIUBAEMbIC MOMEIICHHUS, a TaKXKe T MOMEIIEHUs, Yepe3 KOTOphIe
MIPOJIOKEHBI TPYOOIPOBOIBI MPOSKTUPYEMOTO 00OPYI0BAHUSI.

OnpeneneHne HyMmMepallid HE CIHMIIKOM TOYHOE, TaK Kak B JEHCTBUTEIHLHOCTH HJIEMEHTaM
000pyI0BaHUSI MOXKHO IPUCBaMBaTh CUMBOJIbI, COCTOSIIIME KaK U3 Ludp, Tak u u3 Oyks. B Tekcre
WCIOJIb30BaHbl TEPMUHBI, B TOPSAKE 3aMEHbI, HOMEP U CHMBO.I.

O61re TpeboBaHUS K HyMepaliy CIIEAYIOLIHE:

I. KaXapld YYacTOK CETH Pa3BOMANIMX TPyOONpPOBOMOB JOHKEH HMMETh CBOW HOMED
(cMMBOIT) TIpUYEM TOAIOIINE U 0OpaTHBIE TPYyOOMPOBOABI pacCMaTpUBAIOTCS 0c000. ITO
O3HAYaeT, YTO MOJAIOMUKA W OOpaTHBIA TPYOOIPOBOIBI MOTYT UMETh OJWH U TOT KE
HoMep (cumBoi). Tak kak wHGpOpPMAIHMS O COSAMHEHHSIX TPYOOIPOBOIOB W JIPYTHX
AJIEMEHTOB O0OPYIOBAaHUS CUMTHIBACTCS C PUCYHKA, TO TMporpamMma He TpeOyeT, YTOOBI
Y4acTKHU ObLTH MPOHYMEPOBAHBI, OIHAKO, IPHCBaNBasi HOMEpa y4yacTKaM, UTOTH PacueToB
B TabMMuHOM popMme OyayT Oojiee HarJIsAHBL;

2. Ka)KI[bIﬁ HOTpe6I/ITeJ'IB TCI1a AOJDKCH UMCTh TaKOH ke HOMCP, KaK U Y4aCTOK, K KOTOPOMY
OHH IMOAKITIOYArOTCA,
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3. KaxJoe MOMEUICHHE NOHKHO MMETh CBOM YHHUKaNbHBIA HoMmep (cumBos). Ha cxeme
000pyIOBaHUS OJTHO U TO K€ TIOMEIIEHUE MOXKET PacroiararbCsi B HECKOJIBKHX MECTax,
KaK DJIEMEHT PHCYHKA,0/THAKO BCET/Ia OTHOCUTCS K TOMY K€ Ha0OpY JaHHBIX.

YrtoObl Oosee >PQPEeKTHBHO WCMONB30BaTh JOCTYMHBIE W3 MeHIO [IpaBka WHCTPYMEHTHI
pasMHOXKEHUsI TpaUUYecKuX [TaHHBIX Ha CXeMe , HEO0OXOIUMO TPOU3BOJIBHO IMPOHYMEpPOBAThH
aneMeHThl 00opynoBanus. Ha Puc. 5.89. npencrasiien nmpumep HyMepaluy OTICIbHBIX 3JIEMEHTOB
000pyI0BaHUSI.

Hioke omricaHbl peKOMEHTyeMbIe CIIOCOObI HyMEpaliH.

5.16.1 Hymepauus noMemeHui

Howmep (cuMBOIT) OMEIIEHUSI MOYKET COCTOSITh U3 TISITH 3HAKOB (1Udp U OYKB).

Pexomenayercs, Ha KaXXI0M OYEpEIHOM dTaxe yBeauuuBaTh Hymepauuto Ha 100 mim Ha 1000, ecnu
YHUCJIO TTOMEIIECHNH Ha ofHOM dTaxke Oosbiie 100. B TakoM ciiydae moMenieHusl Ha MEPBOM ITaXKe
uMeroT HoMmepa (cumBoiibl) 1, 2, 3, u T.11., Ha BTopoM 3taxke 101, 102, 103 u T.1., Ha TpETbEM dTaxke
201, 202,203 u T.1.

Ecnmu pacnionoxeHune MmoMmemieHni Ha MOCIEAYIOMUX 3Ta)¥aX TaKoe ke, TO ITO HEOOXOAUMO
WCIOJb30BaTh NpU HyMmepauuu. Hampumep, Tam, rie Ha NOCIEAYIONUX 3TakaX UMEIOTCS TaKue ke
WIK TOA0OHBIE MOMEIIEHHS, TO UX HEO0O0XOJMMO MPOHYMEpPOBATH CIEAYIOIUM crocodoM: 1 - Ha
nepsoM ataxke, 101 - Ha BropoM 3taxe, 201 - Ha TpeTbeM U T.1.
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Puc. 5.89. MNpumep Hymepaumm NOMELLEHNIA U y4aCTKOB

HYMCpaI_II/IH HOMeH_IeHI/II‘/’I, COIJIaCHO BBIMICTIPUBCACHHBIM IIpaBUJIAM, IIO3BOJEICT YCKOPUTH
CO3JaHNC JAHHBIX Ha CJICAYIOIHUX 3TaKaX € MIOMOIIBIO KOMAaHIbI CHGQ_Y_IOQI/II‘;I OTaX.

5.16.2 Hymepanusi cet Tpy0OnpoBoaos

Howmep (cuMBOIT) ydacTka cOCTOMT M3 IBYX YacTeid. [lepBast u3 HUX - 9TO Tpex3HauHBIN (OYKBBI H
rdps1) HOMEP (CUMBOJI) CTOSIKA, K KOTOPOMY NMPUHAICKUAT Y4acTOK. BTopas 4acTh - mATH3HAYHBIN
(OyxBbI U 1I(pBI) HOMEP (CHMBOI) YYaCTKa B OKPECTHOCTH CTOSIKA.

Pexomennyercs, Kak W B Cilyyae NOMEILIEHHUH, HAa OYEPENHBIX ATAXaX YBEJIMYMBATH HOMEP
(cumBo) yuactka Ha 100 i Ha 1000.

B cygae cummeTpudHOM ceTr TpyOOIpPOBOIOB MOAIOIMIUM M OOPATHBIM y4acTKaM HEOOXOIMMO
MPUCBANBATh TE )K€ CAMbIe CHMBOJIBL.
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[lpn Hymepammu ceTH TOPHU3OHTAJIBHBIX TPYOONPOBOMOB, Pa3BOJAIIMX BOJAY K CTOSKaM, 3a
CHUMBOJI MOKHO MPUHATH OyKBY R (pa3Bomka).

Cobmronenue BBILLICTPUBEICHHBIX pexoMeHaanui CIIOCOOCTBYET 3HAYUTEITLHOMY
COBEPILIEHCTBOBAHHMIO MPOIIECCa BBO/IA TaHHBIX.

5.16.3 Hymepanusi OTONHUTEJIbHBIX NPHOOPOB U APYrUX NOTpeduTe el Temia

OronurenbHble TPHOOPHI W JpyrHe MOTpeOUTENH Teria He TpeOyloT HyMepalH, TaK Kak
MporpaMMa cama YCTaHOBHUT WX HoMmepa (CHMBOJIBI). OHM MOTYT OBITh TaKUMH K€, KaKk U HOMepa
(CMMBOJIBI) YYaCTKOB, K KOTOPBIM OHH ITOIKITFOYAFOTCSI.

5.17 KpuTtepuu BbiOOpa Temnepatypbl nogaym B NpoeKkTe
perynupoBaHus cylyecTByloLero obopyaoBsaHus

OdueHb BaXKHBIM MOMEHTOM TIPH  BBITIOJHEHHU pAcueTOB TPOEKTOB  CYIIECTBYIOIIETO
00OpYyIOBaHUSI TICHTPAIHLHOTO OTOIUICHHS SIBIISICTCS TOJ00P COOTBETCTBYIOIICH TEMITEPATYPHhI
nojaroriei Boabl. OHa BIMSET KaK Ha THIPABINYCCKYIO XapaKTEePUCTUKY OOOpYIOBaHUS, TaK U Ha
10A00p MOIITHOCTH MOTPEOUTEINEH TerIa JIsl Hy K TEIUIBIX TTOMEIICHUH.

He cymectByeT yHHUBEpCATBbHBIX KPUTEPHEB, MAIOIIMX BO3MOXKHOCTH JJIsl OMPEACICHUS
COOTBETCTBYIOIIEH TeMIiepaTypbl Nojaromiel Boasl. OIHAKO MOXKHO JIaTh P/ yKa3aHWMA, KOTOPBIMH
HE0OXO0IMMO PYKOBOJICTBOBATHCS TIPH €€ BBIOODE.

Yarie Bcero temmeparypa Mojadyu ONpeesisieTcss METOIOM MOCIe0BATEIbHBIX TPUOIKEHUHN 13
aHaJIM3a IpeIblIyIIHUX pacyeToB. B TakoM ciaydae He00X0IUMO:

1. mpenBapuTeNbHO NPUHATH BEMYMHY HOBOW TeMIepaTypbl MOJauyu MPUOIM3UTEIBHO paBHOU
TOM, KOoTOpasi Obla 3a/laHa B CTApOM IpoeKTe obopyaoBanus. Ecnu 31anue ObLIO yTEIIEHO,
TO HOBas TeMIlepaTypa MOAAYM JOJDKHA OBITh HIDKE TEMIIepaTyphbl, MPUHSATOW B IMPOEKTE
3JIaHMs TIEPE] €r0 YTEIICHUEM;

2. BBINIOTHUTD PACUETHI JJIsl IPUHSITOM TeMIepaTyphl Mo1a4H;

3. MMPpOaHATIN3UPOBATE TIOJYYCHHBIC HUTOI'M pacd€TOB MW B CJIyda€ HCYIOBJICTBOPUTCIIbHBIX
PE3yJIbTATOB, ONPCACINTL HOBYIO TCMIICPpATYpPY IMMOJA4YU U 3aHOBO BBIIIOJIHUTH paCUCThI 10
MOMCHTA NOJIYYCHUA YAOBJICTBOPUTCIIBHBIX PE3YJILTATOB.

[Ipu moxbope TemrepaTypbl Moja4M OYEeHb ToJie3Ha HH(OpManus U3 TaOJIHIBI ¢ OOIIMMU UTOTaMH
pacueToB, oroOpakaemas ¢ MOMOLIbI0O KoMmaHasl OOmme n3 meHio Uroru. Copepxamasics B Heil
nH(pOpMaIWA O THUAPABINYECKOM CONPOTHUBICHHH OOOpPYIOBaHUS, KOJMYECTBE IEPErpPEBAIONINX H
HEJIOrPEBAIOIINX OTOMHUTEIBLHBIX TPHOOPOB, a TAKKE YHCIIE MEPETPETHIX M HEAOTPETHIX MOMEIICHHH,
MO3BOJIIET OBICTPO yOEAUTBbCS COOTBETCTBYET JIM MOJOOpaHHAs TeMIeparypa TMOAaYMd Ul
perynmupyemMoro o00py10BaHHUSI.

[Ipy aHanM3e WTOrOB pacyeTOB pEUIAIOIIMMHM [OKAa3aTeIsIMM O NPABWIBHOCTU IPUHATOU
TEMIIEPATYPBI OJAYX YAILE BCETO SIBISTFOTCS:

v/ KOJIMYECTBO MEPETPEBAOIINX U HEJOTPEBAIONIUX OTOMHUTEIBHBIX IPHOOPOB;

v/ KOJIMYECTBO TIEPETPETHIX M HEMOTPETHIX MOMEIICHHIA;

v’ TUIPaBIMYECKOE COMPOTHBIIEHHE 000PYI0BAHHS;

v’ CKOPOCTH MOTOKA TEIJIOHOCHTENSI B TPYOOTIPOBOIAX.

OCHOBHBIM 33JJaHMEM NPOEKTa SBISIETCS MOJOOP MOIIHOCTH CYLIECTBYIOUIMX OTOMUTEIBHBIX
NpUOOpPOB JJISi HOBBIX HYJKJ OTAIUIMBAaEéMbIX TOMEUICHUH. B CBS3M ¢ 3THM HOBYIO TeMIeparypy
oJaul Hy»XHO T0A00paTh TaKUM CHOCOOOM, YTOOBI MAaKCHUM@JIBHO YMEHBIIUTh YHUCIIO
HeperpeBaroIX 1 HeIOTPEBAIOLINX OTONUTEIBHBIX TPHOOPOB B MOMEIIEHHSX.

97



5. BBoa AaHHbIX

Ecnn 3HaunTenbHAs 4YacTh TOMENICHHWH 000TpeBaeTcsi uepe3 TPYNIy OTONHTENBHBIX HpPUOOpPOB
(HECKOJIBKO OTONMTENbHBIX MPUOOPOB B MOMENIEHWH), TO MOXHO MHUHHUMM3HPOBATH YHCIIO
MIEPErpeThIX U HEJOTPETHIX TOMEIICHUH ITyTeM NU3MEHEHUS KOJIMYEeCTBa OTOMUTEIBHBIX IPUOOPOB.
Jlomyckast BO3MOXKHOCTb H3MEHEHHMS BEJIUYMHBI OTONUTEIBHBIX MPUOOPOB, MpH TOoAOOpE
TEMIeparypbl MOJaud HEOOXOAMMO CTapaTbCsi MHUHUMHU3UPOBATh UHUCIO IEPErpeBarOIIUX
OTOINMUTENIbHBIX MPHOOPOB C YCJIOBHEM, YTO 3TO HE MPHUBENET K 3HAYUTEIBHOMY pPOCTY YHMCIIA
HEIOTPEBAIOIINX OTOMUTEIBHBIX MPHOOPOB.
Heo6xoquMo y4uThIBaTh TOT (PAKT, YTO TCHUXOJIOTHYECKHU MOJIb30BaTENb MOMEIIEHUS CKOpee He
COTJIACUTCS C YMEHBIIIEHHEM BEJIMYMHBI OTOMUTEIBHBIX MPHUOOPOB, YeM OyIeT MPOTUB UX YBEITHMUCHHUS
C YCJIOBHEM, YTO JIJISl 3TOTO €CTh COOTBETCTBYIOIIEE MECTO.

C u3MeHeHHeM TeMIlepaTyphl NOJauu CBsI3aHO U3MEHEHHE pacxojia TeIJIOHOCUTENS, a 3HAUUT U
THJIPABINYECKOE COMPOTUBIIEHUE BCErO 00OPYAOBAHMSL.
B GosnpiMHCTBE Ciy4aeB THAPABINUYECKOE CONPOTUBIICHHE 000PYI0BAaHUS HE MOXKET OBITh OCHOBHBIM
KpUTEpHEM IIpU Moja0ope Temmeparypbl moaadn. Ckopee cieqyeT HpeayCMOTPETh BO3MOXHOCTb
3aMEeHbl Hacoca, YeM IoA0HpaTh, UCXOMAS W3 IMPEXKHEro KPUTEpHs, TeMIeparypy MHOoAayH, KOTopas
BBI30BET 3HAYMTEIHHOE M3MEHEHHE PAacXofa TEIIOHOCUTENS M, COOTBETCTBEHHO, THIPABIMUYECKOTO
conpoTuBieHus o0opyaoBaHus. Yaie Bcero Oosiee NEIIEBBHIM PEIICHUEM SIBISIETCS 3aMEHa CTaporo
LUPKYJSIIMOHHOTO HAacOCa, a HE U3MEHEHUE BEJTMUMHBI OTOMUTENIBHBIX TPHOOPOB, BBITEKAIOIIEE U3 UX
TEIJIOBOI'O HECOOTBETCTBUSI.
3TO0 HE 03HAYaEeT, YTO MOKHO MPOU3BOIBHO U3MEHATH TEMIIEPATYpPy MOJIaud U He 00paliath Ipu 3TOM
BHUMaHHE Ha TUAPABIUYECKOE CONPOTUBICHHE O0OOpyaoBaHus. CIUIIKOM OOJbLIOE CHU)KEHHE
TeMITEpaTyphl 1MOIa4X MOXKET TIOBJIEYb 32 COOOI Upe3MepHBIN POCT COMPOTHUBICHUS 000PYAOBAHUSI.
3aTo CIMIIKOM BBICOKAs TEMIIepaTypa MoJaud MOKET MPUBECTU K YPE3MEPHOMY MaJIEHUIO pacxoja
TETJIOHOCHUTEINS B TPyOOMIpOBOAAX.

B HekoTophIXx ciydasx, €cClid H3BECTEH BECh JMAla30H 3HAYEHWM TemIepaTyphl IOAaud
TEIUIOHOCHUTENS, KpUTepui mnoAdopa TEIUIOBOW MOUIHOCTH OTOMUTENIBHBIX NMPHOOPOB Ui HYX]
MOMEUICHUH HE TMOJUIeKHUT CYIECTBEHHOMY HM3MEHEHUIO, TOTAA CIEAyeT YIAOCTOBEPUTHCS, €CTh JIH
Takas TeMIiepaTypa B 3TOM JUara3oHe, PU KOTOPOi THAPABINIECKOE COMPOTUBICHUE 000PYT0BaAHHS
MIO3BOJIMT UCIIOJIb30BaTh CYILIECTBYIOLINI HACOC.

Ha kayecTBO peryimpoBaHusl BIHSET TaKKe CKOPOCTh MOTOKa BOABI B TpyOompoBoaax. CIUIIKOM
MaJiasi CKOpOCTb BOJIbI COITYTCTBYET UPE3MEPHOMY OXJIaXIEHHIO BOJbI B TpyOonpoBoaax. [lossisercs
npoOiemMa, CBA3aHHAas C aBTOMAaTMYECKUM yJaJleHHMEeM Bo3ayXxa U3 oOopyznoBaHus. Ilpu crnumikom
OOJIBIINX CKOPOCTSIX MOTYT HMOSBUTHCS MPOOJIEMBI ¢ IIryMoM. H(pOpMAIHIO 0 CKOPOCTH MOTOKA BOJIBI
B TpyOOmpoBogax MOXHO HalTH B Tabnuue Utoru - TpyOGonpoBoibl, BeI3bIBaéMON U3 MeHI0 Utoru ¢
noMoIIpi0 KoMauabl TpybonpoBoasl. MHpopMarms o TpyOOmpoBoaax, B KOTOPHIX TEIJIOHOCUTENb
MIPOXOJUT CO CJIUIIKOM MaJIOW WM C Yyepecdyp OOJbIION CKOPOCThIO, HAXOAUTCS B CIMCKE OLIMOOK,
oToOpaxaeMoro u3 MeHro Mtoru ¢ nmomoupo koManapl OmuoOkyu. MUHUMAIbHYI0 U MaKCUMAJIbHYIO
CKOPOCTb BOJIbI B TPYOOITPOBOAAX MOYKHO YCTaHOBUTH B IapaMeTpax pacyeToB (cM. MeHIO Pacuersl,
komanza Ilapamerpsl). Eciu pacueTHOe 3HaueHHE CKOPOCTH HE BXOJUT a 3aJaHHbIM JMana3oH, TO
[IporpaMma BbIBOAUT NPEAYIPEKICHUE B CIIUCKE € OIINOKAMHU.
[Ipu onpeneneHny HOBOW TEMIIEPATYphI OJAYH CIEAYET IOMHUTB YTO:
CHuKeHHMe TeMIepaTypbl I0a4H BbI30OBET:

v yBENMYCHHE YKCIIA HEJIOTPEBAIONINX OTOMHUTEIBHBIX TIPUOOPOB U HEIOTPETHIX TIOMEIICHHIA;

v/ POCT CKOPOCTH MOTOKA TEIUIOHOCHTEJIS B TPyOOTIPOBOIAX;

v/ POCT THIPABINYECKOTO COMPOTUBIICHHUS 000Dy I0BAHUSL;

v/ yMEHBIIEHHE OXJIAKICHHS BOJIbI B PA3BOISIIUX TPYOOIPOBOIAX;

v/ yMEHBIIICHHE YKCIIa IEPETPEBAIOIINX OTOMUTENBHBIX IIPUOOPOB M MEPETPETHIX  MOMEIICHHUI

IloBbIlIeHUE TeMIePATYPHI MOIa4U BHI30BET:
v/ YMEHBIIEHHE YUCIIA HEIOTPEBAIOIIMX OTOMMTENBHBIX MPHOOPOB U HEJOTPETHIX MTOMEIICHHIA;
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v/ yMEHBIIEHHE CKOPOCTH MMOTOKA TEIUIOHOCHTEIS B TPYOOIIPOBO/IAX;

v/ YMEHBIIEHHE THUIPABINYECKOTO CONPOTUBIIEHHUS 000Dy I0BAHKS;

v’ yBenMYeHHE OXJIAXKIEHHS BOJIBI B Pa3BOISAIINX TPyOOIPOBOIAx;

v’ yBeJIMYEHHE YUCIIA TIEPETPEBAOIINX OTOMUTEIBHBIX IPUOOPOB U MEPErPETHIX MOMEIICHHIA.
[Ipu moxbope TemmepaTyphbl MOJa4YM CIIEAYEeT MOMHHUTH TAaKKE O TOM, YTO B HEKOTOPBIX CIydasx
BEJIMYMHA TEMIIEPATYpPbl MOJAaYM OrPAaHWYEHA BO3MOYKHOCTSAMH HMCTOYHMKA TEIIa M HPOYHOCTHEO
OTIENBHBIX AIIEMEHTOB 000PYIOBaHMUSL.

CmoTpum TaKkke: Menro [dannble, komanzaa O6muwme, Merro Uroru, komanaa O6iure, komanna TpyOGomnpoBoibl, KOMaHIa
Ommnobku
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HporpaMMa HpeIlOCTaBJIHGT BO3MOXXHOCTHb JIsdI BBIIIOJHCHUA ITIOJIHOCTBHO BCEX FI/IIIpaBJ'[I/I'-IGCKI/IX
pacyeToB Kak HOBBIX CHCTEM OTOILUICHUS, TaK M CYIIECTBYIOIIHNX, B PAMKaX KOTOPBIX:
®  [OJOHMPAIOTCS TUAMETPHI TPYOOIIPOBOIOB;
® ONpeACTSIOTCS TUAPABIMYECKHE COIMPOTHBICHUS OTICIBHBIX IUPKYJSALMOHHBIX KOJEI, C
YUYETOM T'PABUTAITMOHHOI'O AABJICHUA, CBA3AHHOI'O C OXJIAXKICHUEM BOJbI B TPY6OHpOBOIIaX 158
OTPEOUTEIIX TEIUIA;

e  JIAIOTCS MOJIHOCTBLIO MAJICHUS TaBJICHUS B CUCTEME;
® MPOEKTUPYIOTCS MOANOIBHBIE OTOMUTEIBHBIC IPHOOPHL;

e YMEHBIIACTCS M30BITOK JaBJ€HHS B IMPKYJSIHOHHBIX KOJbLAX MyTeM Imoxdopa
NPEIBAPUTENBHBIX HACTPOCK OAJaHCUPOBOYHBIX KJIAIIAHOB JMOO TOAOOpOM JHameTpa
OTBEPCTHH IPOCCENBHBIX IAH0;

® YYHUTHIBACTCS HEOOXOAMMOCTh COOTBETCTBUSI THAPABIMYECKOrO COMPOTHBICHHS ydYacTKa C
notpedutenem Teria (dPgmin);

® TIOIOMPAIOTCS HACTPOMKH PETYJIATOPOB Tepernana IaBJCHHs, yCTAHABIMBACMBIX B MECTaxX
BBIOPAHHBIX MPOCKTUPOBIIUKOM (OCHOBAHHE CTOSKOB, B MECTaX Pa3BETBIICHUS H T.]I1.);

®  YUYUTLIBACTCA Tpe6yeMLIe aBTOPUTETHI TEPMOCTATUYECKUX BEHTUJICH;

® aHAIM3MpPYeTCs PacXo[ BOJbI B IPOESKTUPYEMOM 000pYI0BaHHH.

B pamMkax TeroBbIX pacueToB IpOrpaMMa peain3yeT Cleayonue pyHKIum:

® OMNpPENENSAIOTCS TEIUIONOCTYIUICHHST OT TPYOONPOBOJIOB 00OpYIOBaHMS, MPOBEICHHBIX Uepe3
OTJIeJIbHBIC TTOMEILICHMS,

®  PACCUUTHIBAETCS OXJIAXKJICHUE TEINIOHOCUTENS B TPYOOIIPOBOAX;
®  OMNpPEIENAIOTCs BETMUYUHBI OTONUTEIBHBIX IPHOOPOB;
® [IPOCKTUPYIOTCS MOANOIbHBIE OTONHUTENbHBIE TPUOOPSI,

e [0A0MpAIOTCAd COOTBETCTBYIOIIME IIOTOKM TEIUIOHOCUTENS Ha IoAade K HMEHOIUMMCS
HOTpeOUTENsIM TeIula, IPUHUMAasi BO BHUMAHUE €ro OXJIaXJIEHHE B TPyOONpOBOJax, a Takxke
TEIJIONOCTYIUICHUS OT TPyOOIPOBOJIOB;

®  YUYHUTHIBACTCAH BO3,I[CI‘/’ICTBI/IC OXJIAKACHUA TCIUIOHOCUTCIISI Ha BCIWYUHY TPaBUTAITUOHHOI'O
JAaBJICHUSA B OTACIIbHBIX HUPKYJIAIIMOHHBIX KOJIbIIAX U HaA MOIIMHOCTDH HOTpG6HTCJ'I€fI TCILIA.

[Ipomecc pacdyeToB COCTOMT W3 HECKONBKHX ATamoB. [locie KaXaoro W3 ATaroB Hporpamma
MPOBEPSICT UX HA HAJMYUE ONIMOOK, HE MO3BOJIIIONIMX JAIbHEHIIee MPOIoDKEHHe pacyeToB. Ecim
JajbHENIINEe pacueTbl HEBO3MOXKHBI, TO IpoIlecc pacueToB Oyaer npepBaH. WMudopmarms 06
omuOKax OyeT 3anvcana B daiisie ¢ 00HapyKEHHBIMHU OIITHOKAMHU.

Ecmu B mporiecce pacueToB ObUIM OOHAPYI)KEHBI OIMIMOKH, TO TOCIE WX OKOHYAHMS MPOrpaMma
BBICBETUT COOTBETCTBYIOIICE WH(POPMAIIMOHHOE COOOIICHHE, a TAaKXKE BBI30BET OKHO CO CIIMCKOM
00Hapy>KEeHHbBIX OMKUO0K (cM. 1. 6.1. [louck u ycrpanenue omuodok, ctp. 102).

C 11eTbI0 BBITIOJHEHHSI PAaCYeTOB JUIS TEKYIIMX JIAHHBIX HEOOXOIMMO BBIOpAaTh KOMaHIy Pacuersl
B MeHI0 PacueTsl. Bo BpeMst pacueToB mporpamMma y4uThIBaeT HapaMeTphl pacyeToB, yCTAaHOBIICHHBIC
B O0IIMX JaHHBIX MpoekTa (3akaaika [lapameTpsl pacyeToB).

Hwke moodepeiHO OMMCHIBAIOTCS 3TAITBl PACYETOB.

CoxpaHeHnue Tekyero (aiijia JaHHbIX Ha JUCKe
CHavasia mporpaMma BBICBEUMBACT JUAJIOTOBOEC OKHO C MH(pOpMammend o0 aKTyaJdbHOM 3Tarie
pacueToB U COXpaHsET Ha AucKe (ailll ¢ TEKYyIIUMH JaHHBIMH.
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Haxopsiasics B AUAJOrOBOM OKHE KHOIIKA HpeprBaHI/Ie pacdeToB Ja€T BO3MOXHOCTH
IpEPBATH PACUCTHI ITOCJIC OKOHYAHUA KAXKI0I0 STaria.

KoHTpo1b 32 NPaBHJILHOCTHIO PHCYHKA

[IpoBepka MPaBUILHOCTH COCAMHCHUN YYACTKOB, BXOSIIMX B COCTaB CETH TPYOOIPOBOJIOB,
Pa3BOASAIIMX TEIUIOHOCUTEH K OT/ICILHBIM ITOTPEOUTEIIAM TEILIA.
KoHTponb 3a MpaBHIBHOCTBIO TIOACOCAMHEHHs MOTpeOMTENael Terma K CETH Pa3BOJISIIMX
TpYOOIIPOBOIOB.
OumbOku, 0OHapy>KEHHBIC HA ATOM 3Tarle, BBI30OBYT NPEPHIBAHUE PACUCTOB.

KoHTpos1b 32 NPaBHIILHOCTHIO BBOAMMBIX JAHHBIX

Ha stom »srtame mporpamma oOHapy>KMBaeT HE3AMOJHCHHBIC SUYCHKH TaOJUIIBI, OMIMOOYHO
yKa3aHHBIC KaTaJ0)KHBIE CHMBOJIBI M 0003HAYEHUSI, @ TAKXKE MPOBEPSIET MPABHIBHOCTh PACIIONOKECHUS
apMaTyphl.
Ommbku, 0OHapy>KEHHBIC Ha ATOM JTarle, BBI30OBYT MPEPHIBAHUE PACUETOB.
Kontponmupyercss  pacrmoyio)keHHE  apMaTypbl, KOTOpasi MOHTHUPYETCS Ha  CHMMETPHYHBIX
TpyOOmpoBOIaX.
Ommbku, 0OHapy>KeHHBIE Ha ATOM 3Tarle, BBI30BYT MPEPhIBAHUE PACUETOB.

KoHTposb 32 NpolleHTHBIMH J0JISIMH MOITHOCTH OTONHMTEIbHBIX NPHOOPOB B MOMeEIICHUSIX
Wper mpoBepka CyMMapHOW HPOLEHTHOM JOJIM MOIIHOCTH, BBLAEISIEMON OTONHUTEILHBIMU

npubopamMH B OTIEJIBHBIX TOMEIEHUX, KOTOpast 1oJbkHa cocTaBisTh 100%.

Ommbku, 0OHapYyKEHHBIE HAa 3TOM 3Tarle, BEI30BYT MPEPHIBAHUE PACUECTOB.

IHoxoop MmameTpoB TPyOONPOBOIOB
ITonOop muaMeTpoB TPyOOIIPOBOAOB COMIACHO KPUTEPUAM, 33/JaHHBIM B IApAMETPaxX pacyeToB.

OnpeneneHue TeMJIONOCTYIVIEHHIi, MOA00P OTONMHTEIbHBLIX NPHOOPOB M Pacxoa BOAbLI B
NMOTpeOdUTENISIX Temia

OmnpeneneHne TEIIONOCTYIUIEHHH OT TPYOOPOBOIOB U MO00P OTONMHUTENIHLHBIX TIPHOOPOB.
[Ipu perynmpoBaHHH CYIIECTBYIOMIETO 00OPYAOBaHMS IMporpaMmma MOAOUPaeT pacXoa BOABI TAKHM
CII0COOOM, YTOOBI 00eCIEYUTE TPEOYEMYIO TEIIOBYIO MOIITHOCT MOTPEOUTEIEH TEIIA.
IIpu pacyere pacxoma Y4YUTHIBAeTCS AOMYyCTHMOE (MUHMMAIbHOE W MAaKCHMAJIbHOE) OXJIaXICHUE
BOJIBI B IMOTPEOUTENAX, a TAaK K€ 3aJaHHas B MPOLEHTAX JOJS TEIUIONOCTYTIUICHHH, 3((HEKTUBHO
TIepeIAHHBIX B IIOMEIICHHE (COTIIACHO KPUTEPHUSIM, YKa3aHHBIM B ITapaMeTpax PacyeTos ).

IHoadop BeHTHICH M HACTPOEK /ISl PeIBAPUTEIbHOI peryJinpoOBKH
OmnpeneneHue T'MAPABINYECKUX CONPOTUBICHUM B OTAEIBHBIX IMPKYJILIMOHHBIX KOJbLAX
000pyI0BaHus, a TakK JKe M0I00p HACTPOEK PEryJUpYIONed apMaTyphl.

KoHTpompoBaHue HTOTOB pacyeToB

Ha sToMm 3Tame mporpamma mpoBOIUT MOCIEIHUN KOHTPOJIb MOTYyYSHHBIX UTOTOB pacueToB. [Ipu
OOHaApYKEHUH CEPhE3HBIX OIMOOK MPEPhIBACTCS MPOLIECC PACYETOB, P ITOM HE COXpaHseTCs (haiin
C UTOraMu.

AHaJM3 pacxoJa BOAbI B IPOEKTHPYeMOM 000Py10BAHNHU

Ecnmum mpu ycraHoBKe HapaMeTpoB pacueToB BbIOpaHa ONNMS aHalIM3a pacxoja BOJABI B
000pyZI0OBaHMHU, TO MPOrpaMMa BBINOJHHUT JOMOJIHUTENbHBIE PAcueThl, MMEIOLIME CBOEH LENbIo
MIPOBEPKY pacrpeiesieHHst BOJbI MKy OTIEIbHBIMU MOTPEOUTEISAMH TEILIa.

CoxpaHeHne UTOTOB Pac4yeToB
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Ecmu Bo BpeMst pacdeToB He OyayT 0OHApYKEHbI CEPbE3HbIC ONMTUOKH, TO HA JUCKE OyeT 3amucan
(aiin ¢ uroramMmu pacdyeTroB. 3aTO TaM, TJ€ W3-3a OOHAPYKCHHBIX OIIMOOK PAacyeThl HE MOTYT OBITh
3aKOHYCHBI, MPOTrpaMma 0TOOPa3UT COOTBETCTBYIOIEE COOOIICHHE.

JI71s1 IpOCMOTpa MTOTOB PAcUeTOB, a TAKXKE CIMCKAa OOHAPYKCHHBIX OIMMOOK CIYXHT KOMaH/A,
BbI3bIBaeMasi U3 MeHio Hroru.

CmoTpu Takxke: Menro Pacuersl, MeHio [Jannble, MeHto Utoru.

6.1 MNMowuck u yctpaHeHue owMO60K

B mpomecce BBIMONHEHHWS pacyeToB MporpaMMa 3amuchbiBaeT B (daitn ¢ ommOkamu
npeaynpexacHus 1 nHGOpMaIio 00 0OHAPYKEHHBIX ONTHOKAX.
C nomoripto koMaH 16l OMIMOKH, BRI3BIBAEMOI U3 MEHIO VITOTH, MOYKHO OTOOPa3HTh OKHO CO CIIUCKOM
OILITHOOK.

¥y Cnucok owmGok =] B3

.He Sanad KAaTamo#HEN CHMBON OTONMTENRHOTO mpubopa Z/1/3 B
IMOHEeenHH 1.

.He Sagad KaTalo#HEN CHMBON OTONMTENRHOro mpubopa Z/1/4 B
IMOMEWENHH 2.

=l

Puc. 6.1. Cnncok owmnbok ¢ BblAENEHHBIMU COOBLLEHNSMU, MHPOPMUPYIOLLMMN O CEPLE3HBIX OLIMBKax

B aToM crimcke momerieH Bech HA0Op COOOIICHHH, HAauMHAS ¢ HH(MOPMAIMU O HETIOHBIX JaHHBIX
U3-32 OIMUOOK B CTPYKTYPE JAHHBIX, M 3aKaHYMBAs MPEIyNPSKIACHUAMH, HHPOPMHUPYIOIIUMU 000
BCEX CIy4asx, H3-3a KOTOPBIX HE MOXET OBbITh TMOJHOCTBIO TIPABWJIBHO CIPOCKTUPOBAHO
o0opyt0BaHuE.

Criucok OImMOOK CleQyeT TPakTOBaTh KaK JAWArHOCTUYECKUH HWHCTPYMEHT, MO3BOJISIOIINI
OLIEHUTh Ka4eCcTBO MpOeKTa. Bo MHOTHX ciydasX HEBO3MOXKHO CIIPOSKTHUPOBATH 000PY/IOBAHUE TaK,
9TOOBl HE BO3HHMKIO HHU OJHOTO cooOmieHuss 00 ommbke. OmHAKO, HYKHO CTPEMHUTBCS K
MUHUMH3AIHAN YUCTIa OIMHOOK, a TAK)KE OIIEHUTD MX BIMSIHUE HA SKCIUTYaTalno 000py IOBaHHSL.

OKHO cO cnuCKOM OmMOOK, CHaOkeHO (YHKUHUeW JoKaiu3aluu oummobok. B pesynbrare ee
BbI30Ba MPOrpaMMa YKaXXeT COOTBETCTBYIOIMI ()parMEHT pUCYHKA U OTOOPa3UT COOTBETCTBYIOLIYIO
TaOJUIy JaHHBIX, BBIIEISST OTHOBPEMEHHO STYEHKY, CBI3AHHYIO C HICKOMOM OITHOKO.

Uto05!I BbI3BATH (DYHKITHIO JIOKATH3AIIUH OITHOOK, HEOOXOMMO:

\_% — HalpaBUTh KYPCOpP MBI Ha cooOmieHne 00 ommOke, a 3aTreM ABYKpPaTHO
LIEJIKHYTh JIEBOW KJIABUILIEH MBIIIH,

@ — C TIOMONIBI0 KJIABUII CO CTPEJIKaMd BBIOpaTh B OKHE M3 CIHCKAa OIIMOOK
coodmieHue 06 omuokKe, a 3aTeM HakaTh kinaBuiry Enter.

Nia npuumHy BO3HUKHOBEHUS OIIMOOK, HEOOXOAMMO OOpaTHTh BHMMaHHE Ha TOT (akT, YTO
nporpamMma HE BCCraa B COCTOAHHUU TOYHO YKa3aTb MCCTO HUX IMOABJICHUA.
B cBs3u ¢ 3THM, B HEKOTOPBIX 0OCO00 CIOXKHBIX CIIy4asX, (PYHKIHIO JIOKATH3AIUH OIIHOOK
HEOOXOJMMO TpPaKTOBaTh KaK MHCTPYMEHT JJISi OpUCHTAIlMd TIPU  ONPEACICHUH PUYAHBI
BO3HUKHOBEHHUS OIIHOOK.

JInst IpocMOTpa CIMCKa OMIMOOK MOXHO HCIIONIB30BAaTh KJIABMIIM CO CTPEJKAMM U KIIABHIIH
PgUp u PgDn, MOXHO Takke C IIOMOILIBIO MBIIIU IPOKPYTUTH €€ COIEPKUMOE, HCIIONb3Ys
BEPTUKAJIBHYIO JIMHUIO TIPOKPYTKH.
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6. PacueTbl

CwmoTpu Takke: Komanna Pacuersl, komanna Omubky, BBo1 IaHHBIX.
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7. Utorn pacuyetoB

7. Utormn pacuetoB

Br130B kOMaH 161 PacueTsl pUBEAET K BHITOJHEHUIO PACYETOB [T TCKYIINX JIAHHBIX.

Ecnu B ponecce pacueToB nporpamMMa He 0OHapy>KUT B AAHHBIX OLIMOOK, KOTOpPBIE HE TIO3BOJIST
WX MIPAaBUJIHHO 3aBEPIINTH, TO HA TUCKE 3amUIIeTcs Gaiisl ¢ UToraMu pacyeTosB.
3arem mporpaMma CUMTHIBAET (Paiiil ¢ UTOTAaMH WJIH, €CJIM OH OTCYTCTBYET, HHPOPMHUPYET 00 3TOM,
oToOpakasi Ha IKpaHEe COOTBETCTBYIOIIEE COOOIICHHE.

CuuTaHHBIE WTOTH PACYETOB MOXKHO TIPOCMOTPETh Kak B TaOmu4HOM (Qopme, Tak U B
rpaduveckoil B BUE CXEMbl WM TUIAHOB dTa)kel, BHIOMpAasi COOTBETCTBYIOIIYI0 KOMAaHIY M3 MEHIO
Htorn, nnbo pacreyarars, UCTIONB3Ys KoMaHay [leyars Tabauipl. J{js meyaT UTOTOB B BUJIE CXEMBI
WJIY TUTaHA CITY>KUT KomaHaa [ledats pucyHka u3 MeHro Paii.

Htoru pacueToB npeAcTaBisitoTes B rpadudeckoil popme B okHe Utoru - PucyHku v B TaOaMyHON
¢dopme B ciaeayronmx Tabiaunax:

Hroru - O0mmme

Htorwm - IToMemenust

Htoru - Tpy6onpoBoIb

Htoru - OtonuteNnbHbie TPpUOOpPhI

Hrorn - KOHCTPYKIINSI MOAMOIBHBIX OTOMHUTENBHBIX IPUOOPOB

Wtoru - [1oAnoibHbIE OTONUTENBHBIE TPUOOPEI
Hroru - HHUpKyISIIIMOHHBIE KOJIBLIA

Hrorn - Hacochbr

Uroru - [Ipyrue norpedbutean
Wroru - HacTpolikn

Htoru - Matepuanisl
[Tonpo6nas uHpopmalus o cxeme U TaOJIUIe ¢ UTOraMU pacdeToB Jgaercs B 1. oT 7.1 1o 7.11.

Conep:xumMoe OOJBIIMHCTBA TAONUI] MOXKET OBITh OTCOPTUPOBAHO OTHOCHUTEIHHO BBHIOPAHHOTO
kimoya. [yt aToro HeobxomumMo u3 MeHro Utoru BeiopaTh koMaHy COPTHPOBKA UTOTOB.

Jlnist onpeieNieHust CTPOK M CTOJIOIOB, KakKue OyayT OTOOpPaXKeHBI B TAOJIHIIE C UTOTAMHU PacueToB,
CITy>KUT KoMaH1a DopmaTupoBaHre TaOIUIIbI, BbI3bIBaeMasi U3 MeHio Mtoru.

B mpouecce pacderoB Takke cosmaercs (aia co cnmckoMm ommOok. C MOMOIIBI0 KOMaHIbI
OmubKu, BbI3bIBaEMOM 13 MeHI0 UToru, OyneT oToOpakeHo Ha SKpaHe OKHO CO CIHMCKOM OIIMOOK,
00Hapy>KEHHBIX BO BPEMS pPacUueTOB.

[Tporpamma Takke CO3aeT BEIOMOCTh MaTepUAIIOB, MCIIOIB3yEeMbIX B 000pymaoBaHuH (cM. 1. 7.12.,

ctp. 118).

CmoTpu Takxke: Komansa Pacuersl, Menio Utoru, komana Martepuabl.

7.1 WUtorn B BnAe rpacpuyeckon cxembl o6opyaoBaHuUs U NNaHoOB

Jns rpaguyeckoro npeicTaBiIeHUs] UTOrOB CIIy>KUT OKHO MTorm - PMCyHKH, BbI3bIBaEMOE MPH
IIOMOIIIM KOMaH/bl PUCYHKH 13 MeHIo HToru.

CraHiapTHO OKHO COCTOUT U3 JBYX YacTEH:

- TepBas U3 HHUX - ATO YacTh JJs PUCYHKA, MpelHa3HaueHa ISl rpadudyecKkoro MpeicTaBlICHUs
UTOrOB B (opMe CXeMbl WM IJIaHa JTaxei. B Hell pacroloKeHbl [Ba HE3aBHUCUMO
MacHITabupyeMble BHJIa pUCYHKA CXEMbI WJIH TJIaHa.

- Jpyras - 3T0 TabJUYHAas YacTb, CIIYKUT [T TaOJIMYHON MPE3EeHTALMU UTOTOB PACYETOB.
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7. Utorn pacuyetoB

Yactu asis pucyHKa U TaOJIMyHas TUHAMUYECKU CBSI3aHbI IpyT ¢ Apyrom. Beijenenue snemeHTa
000pyIOBaHMST HA PUCYHKE BEIET K aBTOMAaTUYECKOMY BBICBEUHBAHHIO TAOJHUIIBI, CBI3AHHOW C ATHM
AJIEMEHTOM, U TIOKa3y CTPOKM C UTOTaMH PacyeToB, yKa3piBaeMoro snemeHta. C Ipyroil CTOpOHBI
aKTyaJbHO MPOCMATPHBAEMBIA 3JIEMEHT B TaONMIlE aBTOMATHMYECKH TMOKA3bIBACTCS, OTIMYACh OT
IPYTUX, B AKTYaJIbHOM BUIE PUCYHKA.

OnucaHHOe BBIIE PEIICHHE JaeT BO3MOXKHOCTh OBICTPOrO M YAOOHOTO TPOCMOTpPA HTOTOB
pacyeToB 0e3 ONACEHUs yTPAThl OPHECHTAIIUH, KAaKOH JIEMEHT B TAHHBI MOMEHT ITPOCMATPUBACTCSL.

J{Ba He3aBHCHMO MAaCIITAOHPYEMbIX
BH/a PUCYHKOB

CBf3b PUCYHKA U
Ta0IHIBI

e 4 W
Hep Mo, ; ——\———__?LI_:_l
¥yacr. [ %} dn 0 naght

3 LEIC _I I‘

4 6(C11-60 ]

103 105(C11-60 = .lp..a ;l

4 » Ea
= [.71] =10 /® /I8 s Yactp Taﬁﬂill'—IHaﬂ_ll—Jm

Puc. 7.1. OkHo UTorm - PucyHku

B tabauuHOM yacTu HaxXoIsATCA 3aKJIIaZIKH CO CIICAYOIUMUA Ta6J'II/II_[aMI/II

Hroru - Apmatypa,

Wtoru - OTonuTenbHbIE TPUOOPHI,

Htoru - [ToanonapHble OTONUTEIbHbIE TPHUOOPEI
Utoru - IlomenieHus,

Htoru - TpyOGOIIpOBOIBI,

Wtoru - Jlpyrue norpedburens,

Hroru - Hacockel

Htoru - [IUpKyISIIMOHHBIE KOJbBIIA,

Hroru - Hactpoiiku,
a TaKKe 3aKJIaJKa CO COMCKOM OIMMOOK, 0OHApY>KEHHBIX B ITPOIIECCE PACUETOB.

Takue cBolicTBa BHMIa PHCYHKa KaK MacmiTad, M300paXeHHE CETKU M JIMHEEK, MapaMeTphbl
BBIJICTICHUSI DJIEMEHTOB MOKHO YCTAaHOBUTH IPHU TOMOIIM KoMaH 16l CBOMCTBA PUCYHKA, BHI3bIBAEMOI
13 MeHI0 By mimi MeH10 OBICTPOTO JIOCTYTIA.

[Tponopimu OTAETBHBIX AIEMEHTOB OKHA MOKHO MPOU3BOJIBHO MU3MEHSTh. C 3TOM LIENbI0 HYKHO:

1. HampaBUTH MBIIIL HA PAMKY, Pa3JIeISIFONIYI0 OTACIbHBIC YaCTH OKHA TaK, YTOOBI KypCOp MBIIIN
M3MEHUJI BUJ1 Ha JIBYX- WJIM YETHIPEXHAIIPABICHHYIO CTPENKY,
2. Jlepa HaxaToWl JIEBYIO KJIABUIIY MBbIIIM, MEPEMECTUTh KypCOp Il U3MEHEHHS MPOIOPLIMA
OTAENBHBIX (PPArMEHTOB OKHA.
BHUMAHME !!!
Kak B Ta0JM4YHO# YacTH, TAK U B rpauuecKoii HeJib3sl JAe1aTh n3MeHeHuss. UTo0bI M3MEHUTDH
N0JI0’KeHHEe OTAEeIbHBIX JIEMEHTOB HAa PHUCYHKE, CJIeyeT BINOJHUTH He00X0IMMble H3MEHEHHUS
B OKkHe /laHHble - PUCYHKH, a 3aTeM c/ies1aTh pacyeThbl.

CmoTpum Takke: Menro Utoru, komanna PucyHky.
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7.2 OGwme wnTOrn pacyeTon

OOmme UTOrM pacyeToB cojaepkar MHPOPMAIHIO, KAcaloIIyrocs Bcero obopynoBaHus. Jlms mux
npocMoTpa ciayxut tabmuia Urorn - O6mme, Bbi3piBacMasi U3 MEHIO ITOTH ¢ TOMOIIBEO KOMaH/IbI
QOorue.

E‘: Hroru - 0Gwue |- O] x|

Haspan.npoexTra: |[[pHMEp CHCOTEMEI C TPAgMUMOHHON BEPTHEKANBHOM pPasbogK

Pacmonoxende. . : Warszawa, ul. Filtrowa 1

lpoekTHpoBuME . : Mmgr inz. Piotr Wereszczvnski

Nara pacyeror : | Cpejga, 27 mapra 2002, 22:03

IlapaveTHE TEILMOHOCHTEIA :

T, [0oC].......: 80.00 To,[oC]: 60.00
Tpea, [0oC].....: 58.73
THIl HOCHTENA. . : | [[pomFIe AT IMKONE Komuenrpauna, [%] : 30

[MapaMeTpPprl MCTOMHMEKA TeILIa:

Comp .ragp . [Ma] : 0bBer [m]:

Huadoprauma o THIIaxXx Tpyb:

T A: |0 10704 Tvar B: Tomm C: Tv D:

Tmm E: T F: T G: T H:

T I: T J: T K: T L:

T M: T H: T O: T P:

'mgp. compor. obopYyAoBRaHMAa M MCTOYHMEA Tenna. .. dPo, [Ia]: 28301
M. COnpoOT. YYACTKA C OTOmMT. opHb....... dPgmin, [Ma] : 1019
llommEni pacxol BogEl B obopygoBparoM. . ........... Go, [Krfc]: 0.291
IMomiag eMIOCTE ODOPYIOBAHMA. . . & . v c v c v s v s ururunsuns Vo, ,[n]: 129
PacyeTHad TEILNOBAA MOLWMOCTE ODOPYZOBAWMA. ....... Qo,[Br]: 23200
TepAEHAT MOMBOCTE & - o s o s s s s s s s s s s s s s s s s sunnnnnn Qrep,[BT]: 2633
Momaa MOMWHOCTE , BEQEXAEeHad 0DOpYXOBAHMEH. . ... Qonoxn, [Br] : 25914
OTanmueaeHElE IIOHMEWEHHA

IleperpeTee ... : 2 Hsberroxk mowm. , [Br]: 1025
Hegorperee. ... : 1] HedmumT Mow.  [Br]: 43
Mow.or.op. [Br] : 22078 TenmmomocT. ot TpYh,[BTr]: 2104

IoMEWEHHA HEOoTalllHE e HETS

Mow.or.op . [Br]: ‘:I TemmonmocTr. oTr Tpyh, [Br]: 681

OTomMTEeNEHEIE NMpHOOPEL:

Ileperpenanue . 2 Hsberroxk mow. , [Br]: 1025
Hegorperanupe . : 1] HedsomT mow.  [Br]: 43
Pacy. mowm, [Br]: 23200 Peansnaa Howm. , [Br]: 22078

Puc. 7.2. Tabnuua ¢ obwmmmn ntoramm pac4eToB
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B oTenbHBIX siueiikax TaOIUIbI HAXOIUTCS cieayromlas nHpopmanus:

Ha3Banue npoexra Kpartkas xapakTepucTrka IpoeKTa.

Pacnono:xenue Wudopmars 0 MECTOPAcIoNOKEHUH 37aHus, B KOTOPOM
NPOEKTUPYETCst 000pyIOBaHKE

IIpoexTHpoBIIMK HNudopmanys o mpoeKTUPOBIIUKE.

JaTa pacueToB Wudopmarys o gate BBINOTHEHUS pacyera.

TemmnepaTypa TenjaoHOCHTeJIS:

Ty, [°C] — pacyeTHas TEMIIEpATypa HOCUTENSL B CUCTEME Ha MO/IAYE;
To, [°C] — pacueTHas TeMIiepaTypa HOCUTEIIsl CUCTEME B 00paTKe;
Tpeas [°C] — peanbHas TeMIepaTypa HOCHUTENs, BO3BPALLAIOLICHCS U3

000pyZIOBaHUSI B pacyeTHBIX ycloBusix. IIpu ompenenenun ee
3HAYEHUsI IPOrpaMMa YIUTHIBACT OXJIAXKICHHE BOJIBI B:

® [I0/AIOIIKX TPYOOIIPOBOAAX;

® TIOTPEOUTENAX TEIUIA;

e 00paTHBIX TPyOOIIPOBOAAX.

Tum HocuTeIA: — THII TCTNIOHOCUTEIIA NI XOJIOJOHOCHUTECIIA.

Konuentpaumus,|%]: — KOHILICHTpaLXsl HOCUTES.

ITapameTpbl HCTOYHMKA TeIJIA:

Tun ucroynnka — KaTaJIOKHBIM CHMBOJI TUIIA ICTOYHHWKA TEIIIa;

Conp. ruap. [I1a] — THIIPABIMYECKOE COMPOTHBICHNE UCTOYHHKA TETIa.

HNudpopmanust o Tunax Tpyo:

Tpyost Tuna A..C — KaTaJlO)KHbIE CHUMBOJIBI TPyO, COOTBETCTBYIOIUE BPEMEHHBIM
cumBojiaM (A, B, C, D)

I'mapas. conporuBieHre 000py10BaHUs U UCTOYHMKA Temia dP,, [[1a]

ITomnoe THAPABINYCCKOC COIIPOTHUBIICHUC o60py;1013aHmI C YUCTOM
COITPOTUBJICHUA UCTOYHHKA TCILJIA U T'PABUTALIMOHHOI'O AaBJICHUSA.

MunumanbHoe ruapasil. ConporusieHne ydyactka ¢ oronut. IIpuéopom dPgpmin, [11a]

MuHNMAJIBHOS  THAPABIMYECKOES CONPOTHBICHHE VYacTKa C
OTOIMMTCIIbHBIM HDI/I6ODOM, OIIPEACIICHHOC Ha OCHOBC PA3HUIIbI
BBICOTBI MCKIY KpaﬁHHMH HOTD€6I/ITCJUIMI/I TCIL1a.

IHosHblii pacxoa Boabl B 00opyaoBannu G,, [Kr/c|
MaccoBblii pacxo1 BOJIbI, ITUPKYJIUPYIOICH B 000PYI0BaHUH.
IHostHas eMkoCcTH 000pyAOBaHus V,, [J]

IMonnas BOJOEMKOCTD 000pyI0BaHNH, onpezaesnseMast
CYMMHPOBAaHHEM €MKOCTH  TpyOONpOBOJOB,  OTOMUTEIBHBIX
npuOOpOB, IPYTUX TOTpPEOUTENel Temaa, a TaKkKe HMCTOYHHKA
TeIa.

PacuyeTHas TermioBasi MOIIHOCTH 00opyaoBanus Q,, [Br]

PacuerHast TeruioBass MOITHOCTH OOOPYIIOBaHHS, OMpeAesseMast
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CYyMMHPOBAaHHEM  TEIUIONOTEPh  IIOMEIIEHUHA U PACYETHOMU
MOIIHOCTH JPYTUX MOTpeOUTENeH Tera.

Tepsiemas MOIIHOCTD Qep, [BT]

MorHoCTh, TepseMas B OOOpYJOBaHHUM B PE3yJbTaTe OTAa4d
TEria HeOTAIIMBAEMbIM MMOMEIIECHHUSIM, HETIOJIHOTO UCTIOIh30BaHUS
TETUIOTIOCTYIUICHU  OT  TPyOONpPOBOJOB ¥  HECOOTBETCTBUS
1o100pa MOITHOCTH OTOMHUTEIBHBIX MPUOOPOB.

IMotHast MONIITHOCTD, BhiAeAsieMasi o0opyaoBaHueM Q,,,, [BT]:

[lomHas MOIIHOCTE OOOpPYJOBaHUS, C YYETOM MOIIHOCTH
BBIJICTISIEMOM OTOMMTENBHBIMU TIPUOOpPaMH, TPyOONpPOBOJAMHU U
JIPYTUMHU TIOTPEOUTEISIMH TETLIa.

OTtanuBaeMble NnNoMeEIICHUA

Ileperpersie — KOJIMYECTBO OTAIUIMBAEMbIX MOMENIEHUH, B KOTOPHIX peajibHas
TEIUIOBasi ~ MOLIHOCTb OTOIUTENBHBIX  MPHOOPOB "
TpyOOIpOBOJOB, MpPEBBINAET MX TEIUIONOTEpHU Oojiee 4eM Ha

10%.
M30bITOK  MOIIHOCTH, — CyMMa H30BITKOB MOIITHOCTH BCEX OTAIIMBAEMbIX TIOMEIIICHUH, B
[BT] KOTOPBIX  TEIJIOBas ~MOIIHOCTh  OOOpYJIOBaHUS,  OOIbIIe

PaCyYCTHBIX TCIUIONOTCPDb.

Hepnorpersie — KOJIMYECTBO OTAIUIMBAEMBIX IOMELIEHUH, B KOTOPBIX peajbHas
TEIJIOBas  MOIIHOCTb OTOIUTENBHBIX  MPHOOPOB u
TpyOONpPOBOIOB, MEHBIIIE UX TEIUIONOTEPh Oosiee yeM Ha 5%.

Jepuuur  MomHoOCTH, — cymMMma [[e(i)I/IIII/ITOB MOIITHOCTH BCEX OTAIIJIMBAEMBIX ITOMEIIICHHH,
[BT] B KOTOpPBIX TEIUIOBAas MOIIHOCTh OOOpPYAOBaHHWS, MEHBIIE
PaCUETHBIX TEIJIONOTEPb.

Momu. orom. np. [Br] — peaibHas TEIJIOBas MOIIHOCTh OTOMUTEIBHBIX MPHOOPOB B
OTaIUTMBAEMbBIX IOMCIIICHHSIX.

TenomocrynjieHust 0T — cyMMa TETUIONOCTYIUICHHH OT TPyOOIPOBOJIOB B OTAILTMBaEMbIe
TPyOONpoBoOa0B, [BT] MTOMEIICHUSI.

ITomelnenus HeoTaNJIMBaeMbIe:

Mouu. orom. mp. [Br] — TEIIOBasi MOITHOCTb, BhIJIENIIEMasi OTOMUTEILHBIMU MPUOOpaMuU
B HEOTAIIMBACMbIE TTOMEIIEHUS (HE TPEOYIOIINe OTOTUICHH ).

TennomocTynmjieHusi OT — cyMMa  TCIUIONIOCTYIUIGHHMH ~ OT  TpyOOmpoBojamMH B
TpyOOnpoBooB, [Br] HEOTAIUIMBACMBIE [IOMEILEHHUS.

OtonurenbHbIE NPHOOPDI:

IleperpeBaromme — KOJIMYECTBO OTOINUTENbHBIX MNPUOOPOB, pealbHas TEIIOBas
MOIITHOCTh KOTOPBIX MPEBBIIIACT TpedyeMyto Oomnee yem Ha 10%.
M30bITOK  MOIIHOCTH, — CyMMa H30BITKOB MOIIHOCTH BCEX OTOMHTENIBLHBIX MPUOOPOB,
[BT] peabHast TETUIOBast MOITHOCTH KOTOPBIX OOJIBIIE TPEOyEeMOiA.
Henorpesarommue — KOJIMYECTBO OTOINUTENbHBIX NPUOOPOB, peajbHas TEIIoBas

MOUIHOCTb KOTOPBIX MEHbIIIE TpeOyeMoii 6osiee yeM Ha 5%.

Jepuuur  MOMIHOCTH, — cymMMa JC(UIIMTOB MOIIHOCTH BCEX OTOIUTEIBHBIX MPHOOPOB,
[BT] peabHast TETUIOBast MOIITHOCTH KOTOPBIX MEHBIIIE TPEOyEeMOH.
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PacuerHasg MOINHOCTBL, — pacyeTHas TEIUIOBAash MOIIHOCTh OTOMUTEIBHBIX TPHUOOPOB,
[BT] ompezensseMas Ha 6a3e pacueTHBIX TEIUIONOTEPh MTOMEIIICHUH.

PeanbHasi MOIIHOCTBL, — peajbHAs TEIUIOBAask MOIIHOCTH, BBIIENSEMAas OTOIMUTEIHLHBIMU
[BT] npudopamu.

Ecnu B momenieHny HECKOJIBbKO OTOMUTEIBHBIX MPUOOPOB, TO MporpaMma MoAOUpaeT pa3Mepbl
OTOMMUTENILHBIX TMPUOOPOB W MACCOBBIM pacxo]] TEIUIOHOCUTENS, MPOXOMAIIETO 4Yepe3 HUX,
KOPPEKTUPYs. M30BITOK WJIM HEIOCTAaTOK MOIHOCTH, BO3HUKAIOIIMN B pe3yJbTaTe peryJIUpOBKH
MPEIBIIYLINX OTONUTENBHBIX MPUOOPOB. B CBA3M ¢ 3TUM MOKET NMPOU30MTU Takas CUTyalusl, Koraa
KOJIMYECTBO MEPETPEBAIOIINX U HEJIOTPEBAIOLINX OTOMUTENILHBIX TPUOOPOB OOJIBIIIE, YEM KOJIUYECTBO
MeperpeThiX U HEAOTPEThIX MmoMmenieHui. [1ojo0Has cuTyarust MOXeT Takke UMETh MECTO U B cllydae
M30bITKA U Je(UIIITA MOIIHOCTH OTOIUTENBbHBIX IPUOOPOB U MOMEIICHHH.

CmoTpu Takxke: Menro Uroru, komanna O0Liye.

7.3 Utorn pacyeTtoB NomMeLLeHUN

Htorn pacueToB momemieHudd coaepxar uHbopMalMio 000 BCEX OTAIUIMBAEMBbIX M HE
OTaIUIMBAaEMbIX TOMEIICHHUAX, B KOTOPBIX PACIONOXKEHO MpoeKTupyemoe obopynoBanue. s ux
npocMoTpa cinykuT Tabnuma Utorum - Ilomemenus, Bbi3biBaeMas W3 MEHIO MTOTH C MOMOIIBIO
KoMaH/IbI [loMemmenns.

HHTDFH - Nomewenun (= [3] =]
CHHEB O tpn Qo 0 om Dxed Qoo Aon =
[oC] [Br] [Br] [Br] [Br]
1 20 1000 33 -15 9852 0.967
C11-60 n=12 sxn. 1= 1.20 u o982 0.967
2 20 | s00 | 318 | -54 536 0.628
Cl11-60 n= 6o3x 1= 0.60 536 0.628
3 20 | 2000 | 33 | -155 2122 0.985
Cl11-60 n=26 am, 1= 2.60 u 2122 0.985
4 20 | 600 | 384 | -149 365 0.488
Cl11-60 n= 4 3x. 1= 0.40 365 0.4688
5 25 | 700 | 29 | 19 652 0.957 ;I

Puc. 7.3. Tabnumua ¢ ntoramv pac4eToB NoMeLLEeHNN

Ecnu B momenieHnn HET HU OJHOTO OTONMUTEIBHOrO NpuOopa, TO MHGOpMalMs, Kacaromascs
3TOrO MOMEIEHHS], 3aMET OJTHY CTPOKY.
Ecnmu B momeleHnH €CTh OTOMUTENBHBIC MPUOOPHI, TO TEpBasi CTPOKa COACPKUT HH(OpMAIHIO,
KacaroIylocsi BCEro MOMEIEHHUs, a B TIOCIEAYIONINX CTPOKAX MporpaMmma pasMeniaetT HHPOpPMaIHio,
Kacalollylocs THIIOB, pa3MEpoB, MOIIHOCTH M aBTOPUTETOB OTONMTENbHBIX HPUOOPOB,
PacIoIOKEHHBIX B TIOMEIICHUH.

B otnensHBIX cTONMOIAX TaOIHITEI HAXOAUTCS CIICIyIOIIas HHPOpMAIIIs:

CuMBoOJ Howmep (cuMBOJI) TOMEIIEHUS.

tens [°C] Pacuetnas Temneparypa Bo3ayxa B IOMEIICHUN.

Q,, [BT] PacuetHsble Temionorepy momMenieHusl.

Quons [BT] Termmomoctymienuss B momerieHuss  (BKIOYas — TEIUIONOCTYIUICHHS — OT
TpyOONPOBOIOB).

Quep [BT]  Jleduumr mmm M30BITOK  TEIUIOBOM  MOIIHOCTH,  BO3HHMKAIOIMH — M3-3a
HECOOTBETCTBHS  MOIIHOCTH  OTONHUTENBHBIX MPUOOPOB  (OTPHUIIATEIBHOE
3HAYECHUE 03HAYAeT U30BITOK MOIIIHOCTH - TIEPErPEB).
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Qons [Br] Cymmaphasi, peanbHas TeIUIOBas MOIIHOCTh OTONWTENBHBIX MPUOOPOB,
PaCMOJI0KEHHBIX B IIOMEIICHUH.

Aon ABTOPUTET OTONMUTENBHBIX IPUOOPOB, 0OOTPEBAIOIINX TOMEIIECHHE.

CmoTpu Takxke: Menro HUrorn, komanaa IlomelneHue.

7.4 WUtoru pacyetoB TpybonpoBoaos

Hrtorn pacderoB TpyOONpOBOIOB coaep)kaT HHQPOPMAIMIO O TPyOOMpOBOIAX, Pa3BOISAIINX
TEIUVIOHOCUTENNb K TmoTpeburensiM Terma. g ux mnpocMorpa ciayxur Tabmuua Mrorm -
TpyoOonpoBoabl, BeI3pIBacMast U3 MeHI0 YITOru ¢ momoIsio kKoMauaspl TpyOoonpoBobI.

[Ipu BBOJE AaHHBIX BCS CETh TPYOOIPOBONOB ObLIA MMOJENeHAa HAa TOJAIOIIME U OOpaTHBIC
YYacCTKH.

Ecmu Ha ydacTke HET peryJIMpyIoliei apMaTypbl, TO CBS3aHHAs ¢ Hel MH(OpMAIHs 3aHUMACT OJTHY
CTpOKY.

B mportuBHOM cnyuae, mepBasi CTpOKa COACPKUT HH(POpMAIUIO, KAcalollylocs y4yacTka, a B
MOCTICYIOMUX CTPOKaxX MporpaMMa IOMeNaeT WHQPOPMALMIO, Kacalollylocs 0o0O0pyI0BaHus,
CMOHTHUPOBAHHOTO Ha YYaCTKeE.

Tam | Teox Homep L dn 1] G w R Dzreta dpP ‘|
wyua Tpy Croue| Yuyacr. [21] [xm1] [Br] [T f ] [mfc] | [Mafre] [Ma]
il A 1 1 1.20 18 5100 0.061 0.312 86.9 o.7 138
I a 1 2 4,00 15 3300 0.039 0.305 109.2 1.1 188
I a 1 3 0.50 15 1000 0.012 0.093 12.1 715.4 3070
BT-3809 HAaCcTpolKa 6 dn 15
apTopuTeT 0.45 Kr = 0.253 m3fy
I | a | 1 | 4 [l..5l]| 15‘ Bl]l]| l].l]ll]| D.DT4| 5.B| 1122.2 3079
BT-3809 HACTpOMKa 5 dn 15
apTopHTET 0.46 Kr = 0.202 m3fy LI

Puc. 7.4. Tabnuua ¢ ntoramm pac4yeToB TpybonpoBoaoB

B otnenpHBIX cTONOIAX TAOIUITBEI HAXOIUTCS CACAyIOmas HHPOPMAITH :
Tunyuya  Tun yuactka: Z — nonatonmii, P — oOpaTHbIit.

Tun Tpy BpemMenHsbIii cMMBOJ TUMA TPYO, M3 KOTOPBIX BBIITOJHEH Y4acTOK. KaTanoKHBIN
CHUMBOJI TpyO, COOTBETCTBYIOILMI BPEMEHHBIM CHMBOJIAM, 33JJaHHBIM B TaOJIHIE

¢ o0ImMMH UTOraMu pacdeToB(cMm. 1. 8.6.1., ctp. 149).
Homep JIByxcocTaBHOI HOMEp (CUMBOJI) yyacTKa.

Crosixk Howmep (cuMBOI) CTOSIKA, K KOTOPOMY NPHHAAIEKHUT YUACTOK.

Yuact Homep (cuMBOII) ydacTka B Ipesienax CTosKa.

L, [m] JnuHa yyactka
dn, [Mm] HomunanbHbI [uamMeTp y4dacTka.

Q [BT1] TennoBas Harpy3ka yyacTka
G, [kr/c] Pacxon BoJibI, MpoXoAsIIeit uepe3 y4acTok.
w, [m/c] CKopocTh IOTOKA TETUIOHOCUTEIS HA YYaCTKe.

R, [Ha/m] VYenbHast TMHENHAs TIOTEPST TAaBJICHUS Ha VUACTKE.

Dzeta CymMma k03 (OUITMEHTOB MECTHBIX CONPOTHBICHUN apMaTyphl, HaXOAIIEHCs Ha
yJacTke (BKJItoUas KJarmaHbl ¢ TPeIBAPUTEILHON HACTPONKON).

dP, [[Ia] I'napaBiarueckoe CONPOTUBIIEHUE yUacTKa.
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CmoTpu Takxke: Menro Utoru, komanaa TpyOompoBoibl.

7.5 Utorn pacyeTtoB oTONUTENbHbLIX NPUGOPOB

HUrorn pacdyeToB OTOIIUTCIIBHBIX HpI/I60pOB COACPIKAT I/IH(I)OpMaI_[I/IIO 00 OTOHHUTEILHBIX

npubopax, HEMOCPEICTBEHHO MOJKIIOYEHHBIX K CEeTH pPa3BOAANIMX TpyOompoBomoB. /[l ux
npocMoTpa ciry>XuT Tabnuua Mrorn — OTronuTeibHbIe MPUOOPHI, BbI3bIBaeMas U3 MeHI0 Mtoru c

MTOMOTIIBI0 KOMaH 16l OTONUTEIbHBIC IPHOOPHI.
Kaxxnast ctpoka TaGiuIIbl KacaeTcst OTHOTO OTOMHUTEIHLHOTO TTprbopa.

Homep Tor . Tum or. Tp- n L Qpac Qrp Qpea Qned Aon tn dt AG (5] Beta|Beta rp| 2
Cromx| ¥uacrt. [ax.] [] [Br] [Br] [Br] [BT] [oC] [K]1 [xr fe]

1 3 1/ Cl1-60 14 1.40 1200 1164 1230 -66 0.972 71.08 10.78 1.91 0.02726|0.20 0.20

1 4 2| C11-60 9 0.90 960 775 812 -37 0.814 71.02 8.90 1.91 0.02180|0.16 0.16

1 103 101 |C11-60 10 1.00 1000 960 989 -29 0.961 74.36 8.67 2.29 0.02726 | 0.20 0.20

1 104 102|Cll-60 6 0.60 800 599 609 -10 0.752 74.30 6.67 2.29 0.02180|D.16 0.16

1 203 201 | C11-60 9 0.90 1000 956 970 -14 0.957 77.74 8.50 2.29 0.02726|0.20 0.20

1 204 202|C11-60 6 0.60 800 583 656 -73 0.752 77.67 7.19 2.29 0.02180 | 0.16 0.16

1 303 301|Cll-e0D 8 0.80 1000 953 934 19 0.952 81.00 8.18 2.29 0.02726|0.20 0.20

1 304 302|Cl1-60 5 0.50 800 566 594 -28 0.717 80.92 6.51 2.29 0.02180|0.16 0.16

1 403 401 | C11-60 8 0.80 1000 950 1001 -51 0.952 84.49 8.77 2.29 0.02726 | 0.20 0.20

1 404 402 | Cll-60 5 0.50 800 549 637 -88 0.717 84.40 6.98 2.29 0.02180|D.16 0.16

1 503 501|Cl1-60 10 1.00 1300 1247 1328 -81 0.962 88.90 11.64 1.76 0.02726|0.20 0.20 &
] ¥

Puc. 7.5. Tabnuua ¢ ntoramm pac4eToB OTONUTENbHbLIX NPNOOPOB

B otnensHBIX cTONMOIAX TaOIHIIEI HAXOAUTCS CIIeIyIONIas HHPOpPMAIUS

Homep

ITom.

Tun or.mp.

n, [mr.]

L, [m]

Qpac, [BT]
Qup, [B1]

Qpeas [BT]
Qzle(ln [BT]

Aon

tu, [°C]

dt, [K]

JIByxcoctaBHOM HOMep (CMMBOJ) oOTOomHTeNbHOro mpubopa. Ilporpamma
NPUCBAMBACT OTOMUTENBLHBIM TPHOOpPAM TaKWEe >X€ HOMEpa, KaKue HMEIOT
YYacTKH, NTOJIAFOIUE TETTIOHOCUTEb.

Crosix  Howmep (cHUMBOI) CTOSIKA, K KOTOPOMY OTHOCUTCSI YUaCTOK, ITOIAIOIINN
TETUIOHOCHUTENb K OTOMUTEIbHOMY HpUOOpY.

Yuacr. HoMep (CUMBOJI) yYacTKa ITOJAIOLIETO.

Howmep (cuMBoOIT) IoMerieHus, 000rpeBaeMoro OTOMUTEIEHBIM TTPUOOPOM.

Karayio)xHbIli CHIMBOJ TUTA OTOIIMTEIBEHOTO TTPHOOpA.

KonrdecTBo 251eMEHTOB, U3 KOTOPBIX COCTOUT OTOMUTEIBHBIN TPHOOp.

JliiHa OTONUTEIHHOTO MpHOOopa.
PacueTHast TenyioBast MOIITHOCTh OTONUTEALHOTO MpHOOopa.

TDG6VGM3$I TCTJIOBAd ~ MOINHOCTHh ~ OTOIIMTECIBHOI'O rmn60pa C Yy4d€TOM
TGHHOHOCTYHJ'IeHI/Iﬁ .

PeanpHas TemnoBast MOIITHOCTh OTOIIUTEIHLHOTO HDI/I6ODa.

Heburut wim M30BITOK  TEMJIOBOM  MOIIMHOCTH, BO3HUKAIOIIMNA  H3-3a
HECOOTBETCTBHUS  MOIIHOCTH  OTOMMTENBHOTO  MpuOOpa  TEIJIOHOTEPSIM
MOMeIIeHNsT (OTpUIAaTeIbHOE 3HAYCHHE O3Ha4aeT W30bITOK MOIIHOCTH -
TIEPETPEB).

ABTOpHUTET OTOIUTENLHOIO IIPUOOPA.

Peanbhast Temmeparypa BOABI, MMOJaBaeMOW K OTOMUTENLHOMY Tpudopy (cC
YYETOM €€ OXJIAKJICHUS B MOJAIOIINX TPyOOIPOBOAAX ).

PeansHOE OXJIaXKACHUC BOJABI B OTOIIMTCIBHOM HpH60pe (SaBI/ICf{IJ_Iee OT pacxoda
TCIIIIOHOCUTCIIA U peaﬂBHOﬁ MOITHOCTHU OTOIMUTCIIBHOI'O npn6opa).

XapaKTepHUCTHKA THAPABINYECKAs OTOMUTSILHOTO HDI/I6ODa
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G, [kr/c]
Beta

Beta gr

Pacxon BoJbI, IpOXOsIIIe Yepe3 OTOMUTENbHBIN TPHOOD.

KosddunmenT 3atexanus 3 s OTONUTEILHOTO MPUOOpPa, MIPUCOSANHEHHOTO K

OJHOTPYOHOI cucreme.

['parnunplii  KOXQOUIMEHT 3arekaHus 3 UIsi  OTOMHUTEIILHOTO MPHOOpa,

MIPUCOETUHEHHOTO K OJTHOTPYOHOMH cHcTeMe.

CmoTpu Takxke: Mento Urtoru, komanaa OTonuTeNbHbIE IPUOOPHL.

7.6 KOHCTpyKUMsa noanonbHbIX OTONUTENbHbIX NPUGopoB

J1st IpocMOTpa KOHCTPYKIIMU MONONBHBIX OTOMUTENBHBIX MPUOOPOB iy xuT Tabnuia Urorm -
KoHcTpyKuust HoANOJILHBIX OTONHMTENBHBIX NPUOOPOB, BbI3bIBaEMasl U3 MEHIO YTOrU ¢ MOMOIIBIO

KOMaH/IbI KOHCT[Z_Y_KQI/IH MNOAIOJbHBIX OTOIIHMTCIbHBIX H[!I/I60[20 .

IE WMTOr - KOHCTPYHKUMA NOANOALHLIX OTONMWMTENLHbLIX NpUbopOE M=] B3

M

Crpm 03 d OmMCcanMe HMaTepHama Lam. Ro R 3‘
Br fuE H2ESfBT

ET f13

GP-MARMUR IlogmodBEHEN OTOIMTENBEHEN npHbOop - Mpadop

Momoxerse: Mexgy >TaKamH

MPAMOP 0.015 Mparop 3.500 2800 0.004
BFETOH-1900| 0.050|FeToH TMHeIED, SanodH. HS OPHP . KaMHAa 1.000 1900 0.050
Cixmon Tpyb: TECHTUB dnmin: 16 o dnmax : 20 o

Lmax: 120 Bmin: 0.100 v Bmax: 0.300 v Busu: 0.050

MEHOIIONHCT | 0.060 | IIeHOMONMMCTHPOMN , YAMHEHHED ILIOTHO 0.040 30 1.500
KOH-DZ3-26| 0.260 KoHCcTpYKUMA CcTeHE-mavemds DZ3 Tomy 26 oM 0.280
FIITI-"F.AT—HJ:[ 0.015 lIryxkaTypKa LHEMEHTHO-HSBECTKOBAA 0.820 1850 0.018

=

Puc. 7.6. Tabnuua c KOHCTPYKUMAMU NOAMNOSbHbIX OTOMUTENbHbIX ﬂpl/l60pOB

WNudopmanus, kacaronasics KOHCTPYKIUHM HOJMONBHBIX OTONUTEIbHBIX NMPHUOOPOB, MpEACTaBICHA B
CIIEYIOIIEM BU/IE:

B HepBOfI CTPOKE NPHUBOAUTCA CUMBOJI KOHCTPYKIIUH U KPATKOC OIMMCAHNEC KOHCTPYKIINH.

Bropas cTpoka conepxuT HH(POPMALIUIO O PacIOI0KEHNH KOHCTPYKIIMU OTOMUTENBHOTO prubopa.

Crnenyromue CTPOKH cojaepkaT WH(POPMAIUIO O CIOSX TMEPEKPBITHS, HAXOIMIIUXCS Hall TpyOamu
rperomero KoHTypa. B oTnenpHbIX cTo01ax TabauIsl MPUBOIUTCS CIEAyOmas HHGOpMaITus:

CuMBoOJ

d [m]

CHMBOJI KaTaJI0KHBIA MaTepHaa, U3 KOTOPOTO BBITOJIHEH CIIOM.

Tonmuua ciosl.

Onucanue marepuasa

Lam [B1/mMK]

Ro [kr/m3]

R [M?K/BT]

KpaTKOG OIMMCaHuC MaTcpuaia Ciios.

KoadhdurmenT TenyionpoBoaHOCTH MaTepraia OTASIBHOTO CIIOS OrpaxIeHus. B
ClIydae CJIos ¢ HEOJAHOPOJIHOW CTPYKTYPOH 3TO MOJI€ OCTAETCS MY CThIM.
[ImoTHOCTE MaTepwalla W3 KOTOPOTO COCTOMT cjoil. B ciywae cios ¢
HEOJTHOPOJAHOM CTPYKTYPOU 3TO MOJIE OCTACTCS IMTyCThIM.

PacueTHOE CONMPOTHBICHHE TEIIONIEpEaaYe CIIOS.

[Mocnemytorue aBe CTPOKK colieprkaT HHYOPMAIIHIO O IPEIOIIEM KOHTYpE:
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CumBoJ Tpyd CumBon TpyO, W3 KOTOPBIX OyJEeT BBINOJHEH TPEIOUIMK KOHTYpP MOATMOIBHOTO
OTOMUTENILHOTO MPUOOpa.

dnmin MuHuMaIbHBII HOMUHAIBHBIN THaMEeTp TPYyO B IPEIOIIEeM KOHTYPE.
dnmax MaxkcuMaabHBI HOMHUHATIBHBIA JHAMETP TPyO B TPEIOIEM KOHTYPE.
Lmax MaxkcumanbHas IIMHA TPYO TPEIOIEero KOHTYypa BMECTE C TTOIBOAKOM.
Bmin MuHuMaTBHBIN AT YKIaJAKH TPYO B TPEIOIIIEM KOHTYPE.

Bmax MaxkcuMapHBIN IIar YKJIAIKA TPyO B TpEroIeM KOHTYPE.

Buzm N3menenue 1mara ykiaakyd Tpyo B KOHTYpE TPH €0 MoA00pe MporpaMMoii.

Crenyrommue CTpoKU cojepaT MH(POPMAIKIO O CIOSIX MEePEKPBITHS, PACIIOIIOKEHHBIX 101 TpyOamu
IPEIOLIETO KOHTYPA.

CMOTpVI TaKxke: MeHio I/ITOFI/I, KOMaH/a Konc TPYKIKA HOANOJbHBIX OTONUTCIbHBIX H[!I/I60|20B.

7.7 WUtorm pacuyeToB NoAnosibHbIX OTONUTENbHLIX NPUGOPOB

Wtoru pacyeToB MOAMOJBHBIX OTOMUTEIBHBIX MPUOOPOB coiepkaT HH(OpManui 00 uTorax
o100pa MOAMONBHBIX OTOMUTENBHBIX HpUOOpoB. s ux mpocMmoTpa ciykuT Tabnuua HUrtorm -
IloanosibHBIE oTONHMTE/IbHbIE NMPUOOPBI, BbI3bIBaEMas U3 MEHIO WUTOrM ¢ MOMOIIBIO KOMAaHIIbI

HOg [ITOJBbHBIC OTONTNUTCIILHBIC TIf )I/I60| )bI.
Kam,uaﬂ CTpOKa Ta6.III/II_IBI KacacTCsa OAHOIr0 IoAIIOJBbHOI0 OTOIMMTCIBHOI'O HpH60pa.

25 Hroru - lognonbHee oTONMTEABHLBIE NPUEOPH

Taa . Toen Aman. n. Fa La B T I Lr Br p Caras [ an o ar en de A (=3

[=2] [] [w] [*C]1 | [u2] [:] [=] [*C] [BT] [Ba] | [ew] | [a/=] [Ma] [*C] [¥] [kTyi=]
1 T 4| CF-TERA¥OTH 1.8 16.0|0.100 26.62 218 214 12 o.10 a0l 44.49 n.2az 1.00 0.00521
1 :] 3| CF-TERANOTA 1.0 9.4(0.100| 28.74 110 105 12 0.0s5 175 43.95 g.82 1.00 0.00263
1 L] 2| CF-TERR¥OTR 5.4 36.9|0.150 27.43 1.1 G.8|0.100| 28.&83 429 420 12 0.21 2[p12 a4 .60 10.67 1.00 0.010as°
1 104 102 |CF-TERRXOTR a.4| 22.5|0.100 a1.37 173 170 12 o0.o08 111 43.07 .72 1.00 0.00413
R o

Puc. 7.7. Tabnvua ¢ utoramm pacyeToB NOAMNOSIbHbIX OTONUTENbHBIX MPMBOPOB.

B oTnenbHBIX CTOJ'I6I_[8.X Ta6.III/II_IBI HaxouTcCd Clicayromas I/IH(I)OpMaLII/IHI

Homep JIByXcoCTaBHOW HOMeEp (CHMBOJI) TMOMAIMOJBHOTO OTOMUTEIBHOTO MpHOOpA.
[Iporpamma mpucBauBaeT OTONUTENBHBIM MPUOOpaM Takue K€ HOMepa, Kakue
HUMEIOT YYaCTKH, MOJIAI0IINE TeTJIOHOCUTEb.

Crosix Homep (cumBOn) cCTOsIKA, K KOTOPOMY OTHOCHTCS y4YacTOK C
OTOIUTEIBHBIM TIPHOOPOM.

Yuact. Homep ( CI/IMBOJ'I) MOoJaromICro_y4acTKa.

ITom. Howmep (cumBoIT) moMereHust, 000rpeBaeMoro OTOMUTETLHBIM TPUOOPOM.
Tun KatanoxHblii CMMBOJI KOHCTPYKIMH HOATIOIBHOTO OTONUTEIBHOTO pUOOpa.
OTOI Tp.

Fo, [M?] OOmas mnoBepXHOCTh MOAINOIBHOTO OTOMHUTENBHOIO MPHOOpPa COBMECTHO C
MIOBEPXHOCTBIO TPAaHUYHOMN 30HBI.

Lo, [M] OO6mras HA TPyOOIPOBOA B TPEIOIIEM KOHTYPE MOAIOILHOTO OTOMUTEIILHOTO
pubopa.

B [Mm] Hlar yxnagku TpyO B IperolieM KOHType B OCHOBHOM 30HE IpHOOpa.
Tt [°C] Temnepatypa nona.

Fr, [M?] [MoBEPXHOCTb rPaHNYHON 30HbI.
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Lr, [M] [nuHa Tpy6onpoBoaa B rpaHNYHON 30HE.
Br [M] War yknagku Tpyb B rpetoLieM KOHTYpe B FPaHNYHOW 30HeE.
Tfr [°C] Temnepatypa nona B rpaHN4HON 30He.

Qpac, [BT] PacyeTHas Tennosas MOLLHOCTb OTONUTENbHOro npubopa.

Qup, [Br] TpeOyemas TemioBas MOLIHOCTb _ OTOHMTEIBHOTO Npubopa ¢  ydyeToM
TETJIONOCTYTUICHH.

Qpea, [BT] Peanbnad TennoBas MOIHOCTh OTONUTENBHOIO MPUOOPA.

Quepy [BT] Jedbuuur wmmum  M30BITOK  TEIUIOBOM — MOILIHOCTH,  BO3HHUKAIOIMN — HU3-3a

HECOOTBETCTBUSI ~ MOIIHOCTH  OTOIMTENIBHOIO  Mpudopa TEIIONOTEPSIM
noMeIieHus. (OTPUIATeIbHOE 3HAYCHHE O3HA4aeT W30BITOK MOIIHOCTH -
TeperpeR).

dn, [mm] HomuHanbHbIl AuameTp TpPyOONpPOBOAAa B TPEIOMIEM KOHTYpPE MOANOIBHOTO
OTONUTENILHOTO MPUOOpA.

w, [M/c]  CkopocTb BOIBI B IPEIOLIEM KOHTYPE.
dP, [I1a] TmapaBiauyeckoe COMPOTUBICHUE OTOMUTEILHOTO MPUOOpa.

Aon ABTOpPHTET OTOMUTENLHOIO IPHOOPA.

tu, [°C] PeanpHas TemriepaTypa BOJIbI, IOIaBAEMOI K OTONUTEILHOMY TPHOOpPY (C ydaeTom
€€ OXJIXKICHUS B TIOJIAOIIUX TPYOOIPOBOIax).

dt, [K] PeanpHOe oxiakaeHHe BOJBI B OTOMUTENBHOM MpHOOpE (3aBHcsAIIEe OT pacxoja
TETJIOHOCHUTEIIS M PealbHON MOIIHOCTH OTOIUTEIBHOIO MPHOOopa).

Ag XapaKTepUCTHUKA THAPABIMYECKast OTOMUTEILHOTO Iproopa.

G, [kr/c] Pacxon Bobl B OTONMUTEIBHOM IpUOOpE.

CmoTpu Takxke: Menio Utoru, komana [1oAmonsHble 0TONUTENbHbIE TPUOOPHIL.

7.8 WUtorn pacuyeTtoB apyrux notpebutenen

Wtoru pacueroB apyrux norpedureneil coaepxar HHGOPMALHIO O APYTUX NOTPeOUTENIX Tera,
MOJJKJIFOYEHHBIX K CETH Pa3BOSIIIMX TPyOornpoBoaoB. [l ux mpocMoTpa ciaykut tadnuna Urorm —
Jlpyrue norpeduTeJi, BbI3biBacMast 3 MeHI0 MToru ¢ nomomso komans! Jpyrue norpedbureny.
Kaxast ctpoka TaGmuIIbl KacaeTcsi OIHOTO MTOTPEOUTES.

ﬁHTuru - Ilpyrue norpeburend M= E3

Horep 1] (1] to dt dp v OIoac anme
Croax| Yyacrt. [Br] [Erfc] [oC] [K] [Ia] [x]

R 8 2500 0.0299( 79.71| 20 250 20 |Kamopmnpep

R 9| 25000 0.2986| 79.39| 20 500 10 |Kamopmpep
KIS o

Puc. 7.8. Tabnuua ¢ ntoramm pacyeToB notpebutenen tenna
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B otnensHBIX cTONMONAX TaOIHIIEI HAXOAUTCS ISy IomIas HHPOpMAIUs

Homep JIByxcoctaBHoll HoMep (cumBoi) mnorpebutens. I[Iporpamma mnpucBauBaer
MOTPEOUTENTIO Terla, TaKoW K€ HOMEp, KaKOM HMMEET YYacTOK, ITOJArOIIni
TETJIOHOCUTETT.

Crosik  Homep (cuMBOJ) cTOsIKa, K KOTOPOMY OTHOCHUTCS TIOJAIOIINN yUaCTOK
C MoTpeduTeNeM.
Yuact. Homep (cuMBOJT) ydacTKa MOJAIOIIETO.

Q, [B1] PacdeTHast TerioBasi MOIITHOCTH MOTPEOUTEIIS.

G, [kr/c] PacueTHblit pacxo/1 BOJbI, MPOXOSILEH Yepe3 NOTPeOUTEb.

tu, [°C] Peanbhas TeMnepaTypa BO/bI, OJBEACHHON K IOTPEOUTEIIO.

dt, [K] PacdeTHoe oxnaxkeHre BOJIbI B IOTpeOHTENeE.

dP, [I1a] ['mapaBnuueckoe COMPOTHBICHHE TOTPEOMTENsT Teria TMpH  PAaCUYeTHBIX
YCIIOBUSIX.

Onucanne JlonoiHurenbHas nHGOpPMAIHS O TOTpeOuTENeE.

CmoTpum Takke: Menro Utorn , komanaa pyrue norpeGuTeny.

7.9 MapameTpbl paboTbl HACOCOB

Jlnst mpocMoOTpa apamMeTpoB pabOThI HACOCOB Iy KUT Tabnuia Urorn — Hacocekl, BeI3bBacMast
13 MeHto Utoru ¢ momombto koMau el Hacockl. Kaxkmast ctpoka TaGiuiibl KacaeTcst OTHOTO Hacoca.

@ Hroru - Hacocw [_ (O]
H

Horep dP & v T Ro dPF H20( H H20
Cromk| Juacr. Ila Krfc 3 fyu = Er fu3 Pa m
R 1 33954 0.653 .30 2.24( 40.9( 1050 35406 3.64

Puc. 7.9. Tabnuua ¢ napameTpammn paboTbl HACOCOB

B otnensHBIX cTONMOIAX TaOIHITEI HAXOAUTCS CIICIyIOIIas HHPOpMAIIUs:

Homep JIByxcocTaBHOI HOMep (CUMBOJI) y4acTKa, Ha KOTOPOM pacroyIoKeH Hacoc.
Croaxk  Howmep (cuMBOJI) cTOSIKA.
Yuact. Howmep (CUMBOI) yyacTka B OKPECTHOCTHU CTOSIKA.

dP, [I1a] Tpebyemoe naBneHue, coO3aaBaeMOE HACOCOM.

G, [kr/c] PacueTtHbIil MacCOBBIN pacxo]l BObL, IEPEMEIIAEMON HACOCOM.

H, [m] TpeOyempblii Harmop Hacoca.

V, [M3/4] Pacuernas o6bemMHas mojgaua Hacoca.

T, [°C] TeMriepaTypa BObI, IEPEMELIAEMON HACOCOM.

Ro, [kr/mM?]  IIMOTHOCTH BOJBI, IEPEMENTAEMOI HACOCOM.

dP H20, [Ma] TpeOyemoe naBieHHE, CO3/IaBAEMOE HACOCOM, IMEPECUUTAHHOE Ha BOIHYIO
XapaKTepUCTUKY Hacoca.

H H20, [M] TpeOyemblii Hamop Hacoca, MEPECUUTAHHBIA HA BOJHYIO XapaKTEPUCTUKY

Hacoca.

Ecnu TermnoHocuTeneM Win X0JI040HOCUTENIEM SIBJISIETCS PacTBOp I'IUKOJIA ()KI/I,Z[KOCTL ¢ OombIei

BSI3KOCTBIO U HHOM IJIOTHOCTBIO, UEM BOI[a), To 3HaueHus dP u H YCTaHABJIMBAKOTCA IJIS TJIMKOJIA.
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Tak Kak 4acTo B Karajorax HacOCOB 3aJal0TCSl XapaKTEPUCTHKH, KACAIOIINECs MEPEMENICHUS BOIbI,
TO MIpOTrpaMmMa repecunTaeT TpedyemMbie mapamerpbl padbotel Hacoca ¢ rimkoist (dP, H) na Boxy (dP
H20, H H20). bnarogapst stomy, ucnons3ys 3nadeHuss dP H20 u H H20 moxHO momoOpaTh
HACOC, MEePEMEIAOIINN PACTBOP TIIUKOJIS, BOCIOIB30BABIIUCEH BOJHON XapaKTEPUCTUKOHN (Tpadukom
WM TaOJIHIIeH ).

CwmoTpu Takke: Menro Utorn, komanaa Hacochl.

7.10 Utorn pacyeToB LUPKYNALUMOHHbLIX KoneL,

Htoru pacueToB coaepkaT HH)OPMAIUIO O IUPKYJISAIIMOHHBIX KOJBIAX Yepe3 BCe MOTPEOUTENn
TEIUIa, IMOJICOCTUHCHHBIX K CETH Pa3BOJIAIIMX TPYOOIPOBOIOB. JIJisi MX MPOCMOTpA CITYKHUT TaOJIHIa
Hrorn — LupkyJasimmoHHbIE KOJIBIA, BbI3bIBacMas M3 MEHIO UWTOrM ¢ MOMOIIBIO KOMaHbI

HPKYJISIIIHUOHHEIE KOJBIIA.
Nudopmarys o HUpKyISIIMOHHBIX KOJBIAX MPEICTaBIICHA B CIEIYIOIIEM BU/IE:

B mepBoii cTtpoke gaH HOMEp cTOsiKa M MH(OpManus O MOTpeOHTeNe Temia, BXOASAIIETO B COCTaB
LIUPKYJISILMOHHOIO KOJIbLIA.

Bropas cTpoka coepKHT CIEAYIONLY0 HHPOPMAIIUIO:

dP, [ITa] [aBieHue TEIIOHOCUTES, IPE0OIaaatoIIee B IIUPKYJIISIIUOHHOM KOJIbLIE.

dP,, [IIa  I'paBuTanMOHHOE JABICHUE, YUUTHIBAEMOE B IUPKYJISLIMOHHOM KOJIBIIE.

dH, [m] Pa3nuiia BEICOTHI MEX Ay IIEHTpaMU OTPEOUTENS U UCTOYHHUKA TeTuia

Ly [M] JlnvHa pa3BOASIIUX TPYOOIIPOBOIOB, BXOASAIINX B IUPKYISIIHOHHOE KOJIBIIO.

Ecnmu morepu maBneHuss He paBHBI JaBICHUIO TEMJIOHOCHTENS (LUPKYJISALHMOHHOE KOJIBLIO HE
YPaBHOBEIICHO TUPABIMYECKH ), TO B MOCTEAYIOMIUX CTPOKAX COACPKUTCS HH(OopMaIus 00 n30bITKe
WJIM HEJIOCTATKE JIaBJICHUS TTUIOHOCUTENS B IIUPKYJISIIMOHHOM KOJIBIIS, & TAK)KE O MOHMKCHUN JTHO0
BO3paCTaHUM pacxoja BOJbI Yepe3 MOTpeOuTensb Teruia. BospacTanume pacxoma TEIJIOHOCHTENST HE
noipxHO npeBbimath 10%, a manenue pacxona 5%.

Traxx | Tom Homep L dn 1] G w R Dzeta dap -
yua| Ty CTEHIK| ¥FuacT. [2] [r1] [BT] [Erfc] [afc] | [Mafr] [Mal
CToar 1 UMpE. KONBLUOD OTOII. IpP.: J B MOMEWEHHMH .« v osarsss 8 1
dPux = 6687 Ila dPrp = 237 Ila dH = 2.6 m Luxk = 22.8 m
It A R 1 0.75 35 23200 0.277 0.355 45.8 0.5 65
It A R 2 D.65 22 12600 0.150 0.493 148.7 0.9 202
It A R 2 3.00 22 12600 0.150 0,493 148.7 0.6 519
I A R 3 5.00 18 5100 0.061 0.312 86.9 1.1 488
It A 1 1 1.20 18 5100 0.061 0.312 86.9 0.7 138
It A 1 3 0.50 15 1000 0.012 0.093 12.1 715.4 30770
BT-3809 HacTpomKa 6 dn 15 rm
apToOpHTET 0.45 Kr = 0.253 u3/u4
Orom.mp.: C1l1-60 n= 12 sn. 1= 1.20 31
li] A 1 3 0.50 15 1000 0.012 0.091 8.6 1.4 10
A 1 1 D.85 18 5100 0.061 0.308 92.6 15.7 822
B3-751-AB HacTpoHKa 26 dn 15 »m
Kr = 2.610 m3/fy4 ;I

Puc. 7.10. Tabnuua ¢ utoramm pac4eToB LMPKYISILMOHHBIX KOJEL.
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Ecny nupKyIsiiioHHOE KOJIBIIO0 OTOOpaskaeTcsi B TabJHIle HE MEPBBIM, TO B MOCIEAYIOIIUX CTPOKAX
JAeTCsl CyMMa THAPABINYECKUX CONPOTUBICHUN COBMECTHBIX IIOJAIOIMMX YYacTKOB, T.€. TeX,
KOTOPBIE OTHOCSATCS K TEKYIIEMY KOJIbILY, HO ObUTH IIPEACTAaBICHBI B IPEIBITYIUX KOJIbLAX.

[ocnenyromue CTpOKU copepkatr HHGOPMAIHIO O HOBBIX YYaCTKaX, BXOJAIIUX B COCTaB KOJbLA.
B oTenbHBIX cTONOIAX TaOIUIBI HAXOANUTCS CIIEAYIOIIAasi WH(POPMAIHS:

Tun yya Tun yvactka: Z — nopatomuii, P — oOpaTHBbI.
Tun Tpy  BpemenHslii cuMBOJ TUMA TPYO, U3 KOTOPBIX BHITIOIHEH yYacTOK.
Homep JIByxcocTaBHOM HOMEp (CHMBOJT) y4acTKa.

Crosik  Howmep (cMBOI) CTOsIKA, K KOTOPOMY MPUHAIEKUT YUaCTOK.

Yuactr. Howmep (cuMBOI) yyacTka B OKPECTHOCTH CTOSIKA.

L, [m] JnuHa yyacTka.
dn, [Mm] HoMuHanpHbI 1HaMeTp ydacTka.

Q [BT1] TemnoBasi Harpy3Ka y4acTKa.

G, [kr/c] Pacxon BozIbl, MPOXOIAIIEH Yepe3 y4acTOK.
w, [M/c] CKopocTh IOTOKA TETUIOHOCUTENIS HA YYaCTKeE.

R, [Ia/mM] YaenwbHas JUHEHHAS MOTEPS ABJICHUS HA YYACTKE.

Dzeta CymMma KO3 QUIIMEHTOB MECTHBIX CONPOTUBICHUN apMaTypbl HA Y4acTKe.

dP, [I1a] I'mapaBiaryeckoe CONPOTUBIIEHUE yUacTKa.

Ecnu mupkynumoHHOE KOJNBLO OTOOpakaeTcsl B TaOJUIe HE MEPBbIM, TO B MOCIEIYIOMIUX CTPOKaX
JTaeTCsl CyMMa TUIPaBIMYECKUX COTIPOTUBIICHUI COBMECTHBIX OOPATHBIX YYaCTKOB.

CmoTpum Takke: Menro Utorn , komanna LIUpKyISIIMOHHBIE KOJBIIA.

7.11 Utorn pacyeToB HacTpoekK

Htorn pacueToB HacTpoek cojnepkaT MHPOPMAIUI0 O HACTPOMKAX PEryIUpYIONIEH apMaTyphbl.
Jlns ux mpocmotpa ciyxut Tadimia HMrorm — Hacrtpoiliku, BbI3bBacMas u3 MeH0 Hroru c
MOMOIIBI0 KOMaHAbl HacTpoiiku.

T Homep oM. CHMP o Hacorpoism | ABT . dn (£ Kvr dp Pacnmolo#eHHe 3NEeMEHTA a
Crosx| ¥uacr. [r2e] | [Erfc]| [m3Fu] [Ma]
1 1 3 1|BT-3809 6 0.45 15 0.012 0.253 3054 |BeTrka oTom. mpHb6. dn 15
1 1 4 2| BT-3809 5 0.46 15 0.010 0.202 3071 |Berka oTtom. mpub. dn 15
1 1 103 101 |BT-3809 5 0.33 15 0.010 0.229 2379 |Berka oTtom. mpub. dn 15
14 1 104 102 | BT-3809 5 0.33 15 0.008 0.200 2384 |Berka oTom. mpub6. dn 15
1 1 203 201 |BT-3809 6 0.32 15 0.012 0.288 2359 |Berka oTom. mpub. dn 15
1 1 204 202 | BT-3809 5 0.32 15 0.010 0.229 2379 |BeTtka oTom. mpHb6. dn 15
1 2 3 3| BT-3809 9 0.57 15 0.024 0.449 3887 |Berka oTtom. mpub. dn 15
14 2 4 4|BT-3809 4 0.61 15 0.007 0.131 4094 |Berka oTom. mpub6. dn 15
I 2 103 103 |BT-3809 9 0.50 15 0.021 0.411 3547 |Berxa oTom. mopHb. dn 15
1 2 104 104 |BT-3809 4 0.52 15 0.007 0.126 3705 |Berka oTom. mpHb6. dn 15
1 2 203 203 | BT-3809 10 0.43 15 0.024 0.495 3183 |Berka oTom. mpub. dn 15
14 2 204 204 | BT-3809 4 0.46 15 0.007 0.143 3421 |Berka oTom. mpub. dn 15 LI

Puc. 7.11. Tabnuua c HacTporKamMun perynmpyroLLen apmartypbl

Kaxmas CTpOKa TaOJIUIIBI KACaeTCs OJHOTO HaCTpanBacMoOro 3JICMCHTA.
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B otnensHBIX cTONMOIAX TaOIHITEI HAXOAUTCS CIICIyIOIIas HHPOpMAIIIs:

Tun Tun ydacTka, Ha KOTOpPOM HaxOIUTCsS peryJupyromas apmarypa: Z—
nonaronmii, P — oOpaTHbIi.

Crosik Howmep (cumBoIn) cTosKa K KOTOPOMY OTHOCHUTCSI y4aCTOK.

Yuacr. Howmep (cumBoa) yuacTka B pefiesiax CTOSIKA.

Iom. Homep (cuMBosI) mnoMenieHMs B KOTOPOM HAXOOUTCA YYacTOK C
PEryJIMPYIOLIEN apMaTypoil.

CumBoa KaranoxHblli CUMBOJI THIIA apMaTypBbl.

Hacrpoiika Hacrpoilika perynupyroien apMarypsl.

ABT Jlns TepMOCTaTMYECKUX BEHTWIEH 3TOT CTONOEI] CONEPXKHUT aBTOPUTET
BHEITHUM.

dn [mMM] HomunanbHbIM [uaMeTp apMaTypsl.

G [kr/c] PacueTHblil pacxo BOJbL, IPOXOISAIIEH Yepe3 PETYINPYIOLLYIO apMaTypy.

kv[m?/4] [IpomyckHast ciocoOHOCTH PETYIUPYIOIIEH apMaTyphI.

B ciywae arperaTHoro BeHTWIS s OAHOTPYOHOW CHCTEMBI TIOJE
COJICPKUT BpeMeHHBIN Kod(uimeHT kv, yIUTHIBAIOMUN COMPOTHUBIICHHUE
BEHTWISI BMECTE C COMPOTUBJICHHUEM OTOMUTENbHOro mnpubdopa. Ecim
TETJIOHOCUTENIEM WIIM XOJIOJJOHOCUTENIEM €CTh BOJHBIM pacTBOp TJIMKOJIIS,
TO, IIpHUMAas1 BO BHUMAaHHUC 6OJ'II)IHYIO BA3KOCTB I''TUKOJIA IO CPABHECHUIO C
BOJIOH, TIporpamMma KOppeKTUpyeT 3HaueHus koddduimeHToB kv. B cBszu
C JTUM, HMX 3HAUYEHUS MOTYT OTJIMYATbCA OT 3HAYEHUH, 3aJaHHBIX B
KaTaJorax mpou3BOAUTEIIS.

dP [IIa] [Tanenue naBneHus Ha PETYIUPYIOLIECH apMaType.

Pacnono:kenue PacnonoxeHue apMaTtypsl 1 HOMUHAJIHHBINA AUaMCTp y4aCTKa Ha KOTOPOM
3JIEMEHTa OHa CMOHTHpPOBAHA.

CmoTpu Takxke: Mento Utoru , komanaa Hactpoiiku.

7.12 BepomocTb MmaTepuanosB

Benomoctn marepuanoB coxaepar WHQOpMAIMIO O TpyOax, apMaType U OTOMHTENbHBIX
npubopax, UCHOIb3yEMbIX B 000pyAoBaHUH. JlocTyn K 3TOI HH(pOpMAIMKU BO3MOXKEH TOJIBKO TOT/a,
KOrJa JUIst TeKYIIUX JaHHBIX MMPOILTH PACUEThI.

BenomocTu MarepuanoB oToOpakaroTcs B CIASIYIOUIMX TabauLax:

Martepuaisi - TpyObl
Marepuansl - ApMaTypa

MaTe[!I/IaJ'H)I - OTOHI/ITGJIBHI)IG H[!I/IGO[!BI
UT0oOBI IPOCMOTPETH TAOJIUIIBI ¢ BEIOMOCTSIMH MAaTEpPHAIIOB, HEOOXOIUMO:

1. w3 mento Utoru BeIOpaTh KOMaHay Marepuaibl

2. B OTOOpaXeHHOM TIOJIMEHIO BBIOpaTh KoMaHay TpyObl, Apmatypa win OTONMHUTENEHBIC
prOOpkI

CmoTpu Takxke: Mewnro Urtoru , komana Matepuaibl.
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7.12.1 BenomocTth TPYO

BenoMocts TpyO comepkuT HMHGOPMAIMIO O THMAX W KOJUYECTBE TPYO, HCIIOIB3yEMBIX B
o0opynoBanuu. [[ns ee oToOpakeHHsI CIY>KUT KomaHnaa TpyObl, BbI3biBacMas u3 MeHO Urtorm /

Marepuanisl.

Jist Kakioro THIa TyO co3aaeTcsi CBOsi 0co0ast BEIOMOCTb.

Benomocts TpyO HaumHaeTcs CTpoKo ¢ MHGPOpMAIUEH 0 KaTAIOKHBIX CUMBOJIAX TPyO M CHMBOJIC
npom3BoauTens. Cliemyromas CTpOoKa COACPXKHT ONHMCcaHWe TaHHOro tuma TpyO. [locnmemyromrue
CTPOKH cOfepKaT MH(POPMALMIO, KACAIONIIYIOCS OTIACIbHBIX HOMHHAJIBHBIX TUAMETPOB. B KoHIE
BCAOMOCTH IIporpaMma nnoMemacT npoCyMMHUPOBAHHBIC 3HAYCHUA U3 OTACIIbHBIX CTOJI6I_IOB.

MaTepyanst - Tpybbi !EI E
dn H KaTamoHHEDL L v M Hena JamMeyaHnua 3‘
[rm1] [x] [m] [xT] [ 1

Cyeon: MS Ilpouse—ns: COMAP

Tpyber rHorocaoiaere MULTISKEIN PE-XfALfPEX.

14x2 MS51410 458.4 36 33
18x2 MS1810 g.0 1 1
26H3 M52605 6.0 2 1
32u3 M53205 6.0 3 2
40x3. 5 MS54035005 13.2 11 5
Bcero 491 .6 54 41 ;I

Puc. 7.12. Tabnuua c BegoOMoCTbio TpyO

B otnensHBIX cTONMOIAX TaOIHITEI HAXOAUTCS CIISIyIOIIas HHPOpMAIIUS

dn, [Mm] Homunanenseiil tuametp Tpyo.
N karajoxkHblii  MecTo /17151 BBOJ]a KaTaJIOKHOTO HOMEpa apMaTypsl (TIoclie meyaru).

L, [m] Jnuna Tpy6 ¢ nuamerpom dn.

V, [a] Emxocts Tpy6 ¢ nuamerpom dn u juinHO#M L.

M, [kr] Macca tpy06 ¢ quamerpom dn u 1umuHOi L.

Hena, [ | Mecro 11 BBO/Ia 1IeHbI TpyO (T0cie neyaTy TaOIuIIbl).
3ameuanus Mecrto 7151 BBOJIa 3aMeUaHMii (11ocye neyaTy TabJIHILIb).

CmoTpu Takxke: Mento Utoru /Marepuaibl, komanaa TpyObl.

7.12.2 BenoMocTh OTONMUTENbHBIX IPUOOPOB

BenoMocTe OTONMTENBHBIX MPHOOPOB COJNCPKUT HMH(POpPMAIIMIO O THIAX W KOJIWIECCTBE
OTOIHTENILHBIX MPHOOpoB. s MX mpocMoTpa Ciry>kuT Tabimuiia Martepuanbl - OTonuTeIbHbIE
npuoopsbl, BbIBBIBacMas W3 MeHIO Hrorm/ Marepuanbl ¢ TOMOIIBI0 KOMaHIbl OTONHTENEHBIC
IpUOOPBHIL.

JI71s1 KaKI0TO THIA OTOMUTENBLHBIX IPHOOPOB CO3/IAETCS OTACIbHAS BEJOMOCTb.

Ona HauMHAETCS CTPOKOW ¢ WHGpOpPMAIMEH O KaTAJOXHBIX CHMBOJIAX OTOIMUTEIBHOTO MpUOOpa H
cuMBOjie TpomsBoauTelss. Crenyromas CTpoKa COJCPXKHUT onwmcaHue. Ilocienyromme CTPOKH
KacaroTCsl OTONMUTEIBHBIX MPUOOPOB KOHKPETHOW BEIMYMHBI. B KOHIIE BEIOMOCTH MMporpamma
MOMeNIaeT MPOCYMMHPOBAHHBIC 3HAYEHUS U3 OT/ICNIHBIX CTOJOIIOB.
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7. Utorn pacuyetoB

E:HaTepuanu - DTonUTEABHBIE NPUOOPB Hi=] E3

CHMEON nfl. |Komru| dn (Tog. v M llexa

[wrw . ] | [urr. ] | [red] [m] [xr] [ 1
Crvmon: Cl1i-60 Iporse-me: RETTIG

OTONMMTENEHEG NpHOOpP CTANBEHOM MAHeNMbHESE Rettig-Purmo, Tam C11,

H = 600 »M.
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C11-60 .30

e R (R (R R (e aes==
MR (R R R R | w e w| e

C11-60 .60
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Puc. 7.13. Tabnuua ¢ BeAOMOCTbIO OTONUTENBHbIX NPUGopoB

B otnenpHBIX cTONOIAX TAOIUITEI HAXOIUTCS CACAyIOmas HHPOPMAITH :
CumBoa Karayio)xHbIl CHIMBOJI TUTIA OTOIIMTEIBHOTO TTPHOOpA.

n/L, [mr./M]  Pa3sMep oTonutenpHOr0 mpudopa MPUBOIUTCS B BUJC YHCIIA 3JICMEHTOB WJIH
JUIMHBI OTOTUTENILHOTO PUOOpA.

Komny, [mur.] KommyuecTBo OTONUTEIBHBIX IPUOOPOB TaHHON BETUYHHBIL.
dn, [MM] HoMuHanbHBINH TUaMeTp MOAKIIOUEHHS OTOMUTENBHBIX IPUOOPOB.
Ion. Cnoco0 MoJKITI0YEHUS] OTOMUTENBHBIX IPHOOPOB.

11 -gpy
"L _-cpp
1 pas
=" -pep
"7 -Gop
1+ -ppp

N -DDL
N - DDS
% -DDP
V, [a] EMKOCTH OTOMUTENBHBIX TPUOOPOB.
M, [xr] Macca oTonuTenbHbIX IPHUOOPOB.
Iena, [ ] MecTo [is 3aITUCH [IEHBI OTOMUTEIBHBIX TPUOOPOB.

CmoTpu Takxke: Mento Utoru / Marepuansl, komana OTOMUTEIbHbIE TPUOOPBL.
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7. Utorn pacuyetoB

7.12.3 BenomocTs apMaTypbl

Bemomocts apmarypel  cOAEpKUT HWH(POpMAIMIO O THIIE W KOJMYECTBE apMaTyphl,
MpUMeHsIoIecst B 00opyaoBanuu. st ee mpocMoTpa CITy>XuT Tabnmia MaTepuansl - ApMaTypa,
BbI3bIBaeMasi U3 MeHto Mroru / MaTepualibl ¢ IOMOIIbIO KOMaHIbl ApMarypa.

BenoMocTs apMaTypbl cO3/1aeTCs OTACNIBHO Ui KaXIOTO TUMA TPYyO, U3 KOTOPHIX MOHTHPYETCS

obopynoBanue. J{Js Kax10r0 BUIa apMaTyphl CO3AETCs OTJEIbHAs BEAOMOCTb.
Ona HauyMHaeTCsl CTPOKOHM ¢ MH(OpMAalMel O KaTaJoXHBIX CHMBOJIAX apMaTypbl U CHMBOJIAX €€
npousBoauTens. Cremyromasi CTpoka COJIEpKUT omnucanue. [locienyrommue CTPOKM KacaroTcs
KOHKPETHBIX IMaMETPOB apMaTyphl. B KOHIIE BeIOMOCTH ITporpaMma MmoMeniaeT mpocyMMUPOBaHHEIE
3HAYEHHS U3 OTJIEJIBHBIX CTOJIOLIOB.

m MaTep4ansl - ApMaTypa !E[ E
dn H KaTamo#HEn Kooy Lena JaMeyaHua -
[24] [urr . ] [ 1
Symbol: COMBI-Q1.5 Producent :  CLORIUS
CueTYHMK BONE (BOJOMEP) MArHHMTOMHIYEKUMOHHEDE Combimiter Q 1.5, gmamason pacxoga (
= 0.015 .. 1.5 m3fu, makcm. Termeparypa paborer Tmax = 90 rpag.
20 | 8
Razem: &
Symbol: |TPI]ﬂZHIK P Producent : | COMAP
Tp o p AHOH "S57130" MM pegYyKUMOHHEDL "S7130R", coegMHeHMe NpPecc.
20x2F26H3F20K2 7130517851 2
26H3f20H2 7263 7130785178 2
32HIF20H2 73263 7130965196 2
32x3F26H3F26H3 7130967878 2
40x3,5/26x3/40x3,5 |713010078100 6
Razem: 14 LI

Puc. 7.14. Tabnuua ¢ BeaomocTbio apmaTyp 6bl
B otnenpHbIx cTonbnax Tabauibl HAXOAUTCS ceayrolas HHPopMaLus:

dn, [Mm] HomunaneHsb1i tnameTp apMarypsl.

Koy [mr.] KonnuecTBo apmaTypsl ¢ JaHHBIM HOMUHAJIBHBIM TMAMETPOM.
Homep Mecrto 111 BBO/Ia KaTaJl0’KHOTO HOMEpa apMaTypbl (IIOCTIe MeYaTH ).
KATAJ0KHbIN

ena [ ] Mecto 11t BBO/Ia IICHBI apMaTyphl (TIOCIIE TIeYaTH).

3ameuanus JlononHuTenpHas nHGOpMaIus 00 apmarype.

B BegoMocTs MaTepuanoB nporpaMmMa He IOMEIIaeT TPOMHUKH, KPECTOBUHBI U PACHIPEACTUTENH.

CmoTpu Takxke: Menro Uroru /Marepualisl, KOMaHaa ApMarypa.

7.13 CopTuMpoBKa coaepXumMoro Tabnuubl

Conep:krmoe TaOIUIBI ¢ UTOTAaMH PAacYeTOB MOXKET OBITH OTCOPTHPOBAHO COTJIACHO BHIOPAHHOTO
KJIFO4a.
C 37Ol 1ENbIo cheayer:

1. w3 Mento UToru wim u3 MEHIO OBICTPOTO JIOCTYIIA BEIOpaTh KoMaHy COPTHPOBKA TaOMIMII,
WIW, €CITM KYpPCOp MBIIIN HAXOMUTCS HaJ TaOJMIEH ¢ WTOramu, MCIKHYTh CpeaHEH
KJIAQBUILICH MBIIIIY;

2. B OTOOpaXEHHOM JHMAJIOTOBOM OKHE BBIOpaTh KIIIOY, OTHOCHTEIBFHO KOTOpOro Oyner
OTCOPTHPOBaHa TabyuLa
CopTupoBka ober4aer aHajau3 MoJIy4eHHbIX HTOIOB PacuyeToOB.

CmoTpu Takxke: Mewro Uroru , [lepemeliieHne o tadimiie.
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7. Utorn pacuyetoB

7.14 ®opmaTtupoBaHue coaepXMmMoro Tabnuubl

Conepsxumoe OOJIBIIMHCTBA TAOIUI] C UTOTaMHU PAaCUETOB MOXKET ObITh OTPOPMATUPOBAHO.
C 3TOM 1ENTBI0 HE00X0TUMO:
1. w3 MeHr0 UTOrM mim M3 MEHIO OBICTPOrO JIOCTyHa BBIOpaTh KoMaHIy DopMaTHpoBaHHE
Ta0IMII,
2. B OTOOpPaXEHHOM JHAJIOTOBOM OKHE BBIICIHUThH IOJISI OMNIMH C COOTBETCTBYIOIICH
uHpopMalrel, MpeTHa3HAuYeHHOM TS pa3MeIleHHs B TaOIHUIIe.

®dopmatupoBaHue TaOJUIBl MPEIOCTABISET BO3MOXKHOCTH ISl BbIOOpa coOCTaBa CYIIECTBYIOLIECH
nH(bOpMAIIUY B BHITIOTHIEMOM MPOEKTE.

7.15 T[leyaTb UTOroB pac4yeToB B Tabnn4yHomn chopme

Kak urtoru pacderoB, Tak M BEJOMOCTH MaTepHaJIOB MOTYT ObITb pacneuaransl. [ nedatu
Iporpamma UcCIoJib3yeT PUHTEP, NPOUHCTAIIIMPOBAaHHBIN B cucteMe Windows.

bnarogapst Bo3MOKHOCTH (hOpMATUPOBAHUSL M TMPEIBAPUTEIBHOTO IMPOCMOTpa TAOHIl Iepen
HAYaJIOM TIeYaTH, MOYKHO TOYHO ONPENICIUTh BHEITHUN BH/I ITe4aTaeMoi HH(opManuu.

YroOb! pacriedyaTaTb UTOTM PACUETOB M BEIOMOCTH MaTEpPHAIOB, HEOOXOAUMO:

1. ¢ nomompro komaHapl Popmar meyatu, BbI3bIBAEMON M3 MeHIO Dailsl, yCTaHOBHTH
dopmat neyaru;

2. TmepeA HaAyalloM TIeYaTH, UCIONB3ys KoMmaHay lIpeaBapWTenbHBIA MMPOCMOTP TAOIHII
(menro Daidi), MPOCMOTPETH TIeUaTaeMble CTPAHUIIBI U CCNIaTh HEOOXOAMMbBIC U3MEHEHUS

B (popmMaTe nevaru;
3. u3 menro Paiin Be3BaTh KOMaHy [leyaTs TaOIUIIBL.

Komanpa Ileuats Tabauiibl, KpOME CaMoOil MeuaTH, 1aeT BO3MOKHOCTb ISl OTNIPEICICHMs, KaKas
CTpaHUIIa ¥ KAaKUM CTIOcOO0M OyJIeT pacreuaTaHa.

CmoTpu Takke: Menro @aiin, komanaa Popmar medard, KomaHaa [IpeaBapUTEIbHBIA TPOCMOTP TaOJIHILI, KOMaH/Ia
[levaTs TAOIUIIEI.

7.16 T[leyaTb ntoroB pac4yetoB B popMe PUCYHKOB

Htoru pacueToB MOTyT ObITh BBIBEICHBI Ha nevaTh B (popme prucyHka. J[is meyatu mporpamma
UCTIOJNIB3YET IJIOTTEP WM MPUHTEP, TPOUHCTAITMPOBAHHEIN B cucteme Windows.

bnarogapst BO3MOXXHOCTH (pOPMaTHPOBaHUS M NPEIBAPUTEIBHOIO MPOCMOTpPA PUCYHKA IEpe
HAyaJIOM IleYaTu, MOYKHO TOYHO OIPE/IeINTh BHEIIHUNA BH/J] 1€4aTAEMOTO PUCYHKA.
UroObl pacriedyaTaTb UTOTH PACUETOB B BUJIE€ CXEMbI WU IIJIaHA, HEOOXOAUMO:

1. ¢ mnomomplo komanabl PopMar MmeyaTH pPHUCYHKA, BbI3bIBaEMOM U3 MeHio Daiin,
YCTaHOBUTH (hOpMaT TeUaTH;

2. TmepeA HadaloM Ie4aTH, UCIONb3ysd KomaHay llperBapuTelbHBIA HOPOCMOTP PHUCYHKA
(MeHro Paiiir), MPOCMOTPETh NeYaTaeMblii PUCYHOK U CliesIaTh HEOOXOAUMbIE N3MEHEHHS

B (popMaTe neyaTtu pucyHKa;

3. u3 meHro Paina BeI3BaTh KOMaH Ty lleyath pucyHka.

KOMaH)Ia Ileyath PUCYHKA KpOMEC camon nevyaTtu, AacT BO3MOXKHOCTL U ONPCACIICHUS, KaKast
CTpaHHtlla U KaKuM crocooom 6y'IlCT pacricyaTana

CmoTtpum Takke: Menro Daiin, komanma PopMaT ImeyaTtH pHCYHKA, KoMaHaa [IpeaBapuTeNnbHBIA TPOCMOTP PHCYHKA,
komanjia [leyatp pucyHKa.
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8. CTpyKTypa MeHro

8. CTpyKTypa MeHIo

[IpunsiTast CTpyKTypa MEHIO TPYIIITUPYET 110 TEMATUKE KOMaH/IbI, BBIMOJIHIEMBIE IIPOTPAMMOM.
OTaensHO PacCKPHIBAIOIIMECS MEHIO COZIEPKAT KOMaH/IbI, CBI3aHHBIEC CO CIICTYIOIIMMH OTICPAIHSIMH:

Daiia — CO3JlaHMe, OTKpbITHE M CcOXpaHeHue (aijoB C JaHHBIMU; T€4aTh,
dopMaTUpoBaHWEe ¥ MPEABAPUTENBHBI MPOCMOTP TIEpPel BHIBOJOM Ha
neyaTh; OKOHYaHUE PAOOTHI IPOTPAMMBIL;

IIpaBka — oncpanru pPCAAKTUPOBAHUA B Ta6J'II/II_IaX TAKUC KaK: YIAJICHUC, BCTaBKa,
IMOUCK U 3aMCHA TCKCTOB, d TAKXKC KOMAaH/Ibl, YJIYyUIIarOIUC BBOA JAHHBIX;

E

KOMaH/Ibl, CBSI3aHHBIE C TAHENSIMH HWHCTPYMEHTOB W OKHAMH JIJIS
rpaduaeckoro BBoJIa JAHHBIX HA CXEMe, a TAKKe MPEACTABICHHE HTOTOB B
rpadudeckoii popme;

Qaﬂmﬂe — KOMAaHZbI, CIIyKallque Ui BBOJA 001X JAHHBIX, JAHHBIX O IOMCIICHUAX,

![zagl!I/I‘IGCKI/IX JAaHHBIX Ha CXCMC H (bOpMaTI/IpOBaHI/ISI BHCIIHETO BHUIA

PHUCYHKa CO CXeMO 000pYI0BaHUS;
Pacyernt — YCTaHOBKa IMapamMeTpoB pabOThI U BBHITIOJHEHHE PacyeTOB;

Hroru — MpOCMOTp, (GOPMAaTHPOBAHHE M COPTHPOBKA MTOTOB PACUYETOB, BEAOMOCTEH
MaTepHAJIOB U IOCTYII K CIIUCKY C OLIMOKaMH;

IlapaMeTpbl — yCTaHOBKA, OTKPHITHE U COXPAaHEHUE MapaMeTPOB pabOThI POTPaMMBEI,

OxHo — OIlepaluy, CBSI3aHHbIE C BHICBEUMBAHUEM, PAa3MELICHUEM, COXpaHEHHEM U
OTKPBIBAHUEM PACIIONIOKEHHSI OKOH;

Cnpabka — JIOCTYIH K CIPaBOYHOM MH(OpMaIny, a Takxke K MHYOPMALUK O IPOrpaMMe.
Kaxnplii MyHKT COIEpXHUT HOAPOOHO OMHMCAaHHBIE OTICNbHbIE MEHIO M COJEpXKaluecss B HUX
KOMaH/Ibl.

8.1 ®daun — MeH

Menro ®ai COACPKUT KOMAH/bI, CBA3AHHBIC C OICPALIUAMU OTKPLITUA U COXpPAHCHUA NAHHBIX,
ne4yaT UTOrOB PACYCTOB U OKOHYAHU A pa6OTBI C HpOFpaMMOﬁ.

## comap C.0. PRZYK5.GRD

ﬂpaBKa Bun JHandeie Pacuetel Mtork [Napametper OkHo  Cnpagka

LCozaaTe AaHHEIE E o b ﬁ Uf[l% %c
OTkpEME 4aHHEE ... F3 :
CORpaHUTE AaHHEIS Fz fie fieo 2= —— 0§ 3= =

CoRpaHuTE QaHHEIE KAk, ...
CoxpaHuTe B daling DxF
CorpanuTe B darine 'WhF

B33

Meyate TadmMuE ...
MNpedBapuT. NpOCMOTR Tab L
P opraT NEYaTH ..

Meyare proyHEa ..
[ pEnBapUT. NPOCHOTD BHCYHK 3
P OPMET NEYATH PUCYHES ...

Bewon Alt+F4

CosnaHue, OTEPEMHE W COXpPAHEHHE 0aHHEIX. ‘:pDDMaTHpDBaHHE MEYSTH, MEYSTE TAGAML, W GHER

Puc. 8.1. PackpbiToe meHto ®aiin

B cocTtaB MeHIO BXOST CIEYIONINE KOMaH/IbI:

Co3/1aTh JaHHBIE — CO37[aHKe HOBOTO (haiiyia C TaHHBIMH;
OTKpBITh TaHHBIE — OTKpBITHE CYIIECTBYIOMIETO (aiisia ¢ JaHHBIMU;
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8. CTpyKTypa MeHro

CoXpaHWTh JaHHBIE — coxpaHeHue (haiina ¢ TeKyIUMH JTaHHBIMHU;

CoXpaHUTh JaHHBIE KaK — COXpaHEHHUE TeKYIIUX JaHHBIX B (haiie C HOBHIM UMEHEM;

Coxpanuts B haiie DXF DWG  — coxpanenue Tekylero pucyHka B ¢aiine B ¢popmare DXF
DWG;

Coxpanuts B (aiine WMFE — COXpaHEeHHE TeKyIero pucyHka B Qaiine B ¢popmate WMF
(Windows MetaFile);

ITeuaTs TaOAUILBLI

[IpenBapuTeNbHbIN IPOCMOTP
Ta0IUI

Popmar neyaTu
[TeyaTb pUCYHKa

[IpenBapuTeNbHbIN IPOCMOTP
pPUCYHKA

dopMar reyaTu puCyHKa
Brixon

€4aTb UTOIOB paCyY€TOB B BUC Ta6J'II/IHI>I;

MIPOCMOTP TaOJIHI] TIEpe/T TIEYaThIO;

ycTaHoBKa popmara reqatu Tabiuil;

€4aTb pUCYHKA CXCEMEI U IIJIAHOB 3Ta}KeI\/'I;

MIPOCMOTP CTPAHUI] CO CXEMOH WM TUIAHOM TIepe]T TIeYaThIo;

yCTaHOBKa (popmMata rnevyatu pucyHka;

OKOHYaHWE pabOTHI C IPOTPAMMOHA.

8.1.1 Co3patn nannnie — MmeHio Maiin

DOTta KOMaHJa CIyXWUT JUIsl co3laHusi HoBoro ¢aitna nanaeix. [IpenBapurensHo emy Oyner
npucBoeHo ums beznazwy.grd. B stom ¢aiine mporpaMma NpHHUMAET CTaHAAPTHBIE 3HAYCHUS
OTHOCHUTEJBHO K:

L (l)O[)MaTX neyaTu

® KaTaJOXHBIM JAaHHBIM

® J1apaMETpaM pacdy€ToB

® J1apaMEeTpaM IMporpaMMbl

[Iporpamma B IaHHBI MOMEHT MO>KET UMETh OTKPBITHIM TOJIBKO OJUH (a1 TaHHBIX. B cBsi3m ¢
9TUM, TIPH CO3JaHUM HOBOTO (haiinia TeKymud dhaiia ¢ JaHHBIMU OyAeT yaajieH u3 MmporpamMmbsl. B
cllydae, eclii B TEeKylLIid ¢aill BHeCEHbl W3MEHEHMs, MporpamMma Mepea ero yJalleHHeM BBIIAcT
COOOIIEHHE C 3aIPOCOM 00 €T0 COXPaHEHHH.

E_ﬁ — AJId 6LICT’pOFO BbI30Ba KOMAHJbI CIIYKUT KHOIIKA C03IlaTb JAaHHBbIC, HAXOAAIIasCsI Ha

a"HCJIM OCHOBHBIX ghy_HggI/II\/’I IIPOrpaMmal.

CmoTpum Takke: Menro @aiin, komanna OTKPBITE JaHHbIE, KoMaHna COXpaHUTh JaHHble, KoMaHaa COXpaHWTh JaHHBIE
KaK.

8.1.2 OtkpsITh JaHHBIE — MeHI0 Daiin

DTa KOMaH/a CIIY>KUT JJIs1 OTKPBITHS CYIIECTBYIOIIETo (paiiina ¢ JaHHBIMHU, KOTOPBIA ObLT paHee
coxpaHeH Ha OHUCKE C IIOMOIIBKO KOMAaHIbI COX[!aHI/ITI) g!aHHI)Ie NN COX[!aHI/ITI) g!aHHBIe KakK.
OnHOBpEMEHHO C JaHHBIMU CUMUTHIBACTCS (pailyi, B KOTOPOM 3alMCaHbl UTOTHM PACUETOB, a TaKXKe
(haiin co cmuckoM ommM60K, 0OHAPYKEHHBIX BO BPEMs pacueTOB.

[Iporpamma B IaHHBI MOMEHT MO>KET UMETh OTKPBITHIM TOJIBKO OJUH (a1 TaHHBIX. B cBsi3m ¢
9TUM, TIPH OTKPBITHM HOBOTO (haiima TeKyIwi (aiia ¢ JaHHBIMH OyAeT yJaJIeH W3 mporpammbl. B
cllydae, eclii B TEeKylUIHid ¢aill BHeCEHbl W3MEHEHHMs, MporpamMma Mepea ero yJalleHHeM BBIIAcT
COOOIIIEHHE C 3aIPOCOM 00 €T0 COXPaHEHHH.

= — s OBICTpOTO  BBI30BA KOMAHIBI CIYXHT KHONKAa OTKPBITHL [JaHHbIE,

HaxogAmasAaCsa Ha HaHCJIW OCHOBHBIX (l)gHKl II/Iﬁ MPOrpaMMmblI;
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— KOMaHAay MOXHO TaKK€ BbI3BATh, HAXKAB KIIABUIITY F3.

OTKpBTh AaHHbBIE

Hma dpafna:

|c:\comap3\dane\przyk1.grd | E

Hanku:

c:\comap3\dane

przyk1.grd
przyk2. aqrd
przyk3.grd
przyk4.grd
przyk5. agrd

a

e
53 dane

comap3
g P Cnpaexa |

— Ormena |

Cernb...

Tun ¢adnos:

Iuceu:

P afnm pavioix [ grd)

u

I(Qc:

Bl

Puc. 8.2. inanorosoe okHo OTKPbITb AaHHbIE

BbI30B KOMaH/IbI MPUBOJUT K BBICBEUYMBAHUIO HA SKPAaHE AUAIOTOBOro OKHa OTKPBITh JAaHHBIE, C
MIOMOIIBIO KOTOPOTO HY>KHO BBIOpaTh COOTBETCTBYIOLIMHN (Daiiil JaHHBIX.
Hwxe onrcanbl 3HaU€HMSI OTJIENIBHBIX M10JIEH B TUAJIOTOBOM OKHE.

HNms daiiaa - moJie pelakTUPOBAHUS

B 370 none crnepyet BBECTU MMsi OTKPbIBAEMOro dhaiina unm LwabnoH, CornacHo KOTOPOMyY NporpaMma co3aacT CnUCoK hainos,
HaxoAsLLMXCA B TEKyLLEEM KaTanore.

Hanpwuwmep, 3agaHve wabnoHa *.grd npuBeaeT K BbICBEUYMBAHMIO B CNNCKe BCeX (DansoB C paclumpeHnem .grd, HaxoOALWKUXCA B TeKyLleM

KaTtanore.

Hwxe nong ¢ meHem chaina BbICBEYMBAETCS CMNCOK (halmos, KOTOPbIE HAXOAATCS B TEKYLLIEM KaTarnore 1 COOTBETCTBYIOT LLAGMOHY,
3agaHHomy B none Umsa daiina. Micnonb3aya Mblllb UNW KNasnaTypy 13 CriMcka MOXHO BbibpaTth UMs OTKpbIBaeMoro daina.

ITankwu - cnucok

Cnmcok COOEPXUT MMeHa IMaBHbIX KaTaroroB 1 KaTarioros, coaepXallmnxca B TEKyLLEM KaTarnore.

YTto6bl B cnvcke ®Painbl NPOCMOTPETL COAEPXKMMOE BbIBpaHHOrO kaTanora, He06X0AMMO C MOMOLLBIO MbILUM UKW KNaBuaTypbl BbIGpaTh ero
UMS (OBYKPATHO LLENKHYTb MbILLbBIO).

Hap cnuckom katanoros BbICBEUYMBAETCH UMS TeKyLero karanora.

Tun ¢aiinos - cnucok

Cnncok CTaHOaPTHbIX LabnoHoB, ncnonb3yembixX npu noucke d)aﬁﬂOB B TEKyLLIeM KaTasnore.

Juckm - cnucok

Cnncok gnckoBoaos, AOCTYMNHbIX B CUCTEME.

Mocne BbIGOpa COOTBETCTBYHOLLErO KaTarnora, UMsi CHATbIBaEMOro dainna MoxHo BeecTu B none Umsa camna nnv BelbpaTtb U3 cnvcka HKe.

CmoTpu Takxke: Mento @aiin, komanga Co3naTh gaHHble, komaHaa COXpaHuTh AaHHble, kKoMaHaa COXpaHUTh JaHHbIE

KakK.

8.1.3 CoxpaHuthb 1aHHbIe — MeHI0 Daiii

Komanzna CoxpaHuTb JaHHBIE IPUBOIUT K COXPAHEHHIO HA JIMCKE TEKYIIUX JIAHHBIX B aKTHBHOM
¢aiine (1Ms 3TorO (haiiina 0TOOpakeHO Ha MAHEIH 3ar0JIOBKA IPOTPAMMBI).
Ecmu daitn ¢ manHeiME OyJeT COXpaHEH BIIEPBBIC, TO Ha DKpaHEe OTOOPA3WUTCS AUATIOTOBOE OKHO
CoxpaHuTh JIaHHbIE, MTO3BOJISIONIEE AaTh eMy UMs. Eciu mepes coxpaHeHHeM TaHHBIX HEOOXOIUMO
W3MEHUTh €r0 UM WM MECTO XpaHeHHMs (€ro MapuipyT), TO cieayeT BbIOpaTh komanay CoXpaHUTb
NaHHBIE KAK.

— JJIA GBICT'pOFO BbI30OBa KOMaHJ/BbI

CJIIYKUT KHOIIKa COXpaHI/ITb JAaHHBbIC,
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Haxogda1ascsa Ha NaHEJIM OCHOBHBIX (l)_y_HKllI/If/'I IMPOrpaMmabI;

@ — KOMaHJy MOXKHO TaKKe BbI3BaTb, HAXaB KiaBuiy F2.

CmoTpu Takxke: Menro Daiin, komanaa Co3aath AanHble, KoMaH1a COXPaHUTh JaHHbIE KaK.

8.1.4 CoxpaHuThb JaHHbIE KaK — MeHI0 Daii

Komanga CoxpaHuTh JaHHBbIE KaK TO3BOJISET AaTh HOBOE UMS (pailily ¢ TEKYIIMMH JaHHBIMHU U
COXPaHHTH €ro B BELIOPAHHOM MECTE Ha JTUCKE.

Urto0bl cCOXpaHUTh (aiiil JaHHBIX C TEM K€ IMEHEM M B TOM K€ MECTe, CIIeyeT BbI3BaTh KOMAaHTY
CoXpaHUTh JIAHHBIC.

[Tocne Bb130Ba kKoMaH 16l COXPAaHUTH JaHHbIE KAK TIPOTpaMMa OTOOPA3HUT Ha SKPAHE TUATIOTOBOE
okHO COXpaHUTh JIaHHBIE, B KOTOPOM CJIETyeT BBECTH HOBOE MM (haiia.

CoxpaHuTL AaHHLE E E

|c:\comap3\dane\przyk1 .grd | IZ| c:\comap3\dane

OTmeHa |
przyk1.grd E et =

przyk2.grd £5 comap3
przyk3.grd Cnpaeka
3 dane
przykd grd
przykb.grd Ceth..
Tun paina: JMcEu:
P afinu AaHHox [*.grd] j I = c: j

Puc. 8.3. InanoroBoe okHOo CoxpaHWTb AaHHbIe

Hitxe onmcansl 3HAYEHUS OTACIBHBIX T0JIEH B JAUaJIOrTOBOM OKHE.

Hms daiiaa - mose peqakTHpoOBaHUs

B 3aTOM none Hy>xHO BBECTU MMS1, MO KOTOPbIM A0SMKEH ObiTb COXpaHeH dain, unu wabnoH, OTHOCUTENBHO KOTOPOro NporpaMmma CMOXeT
€o34aTb CMUCOK (PannoB, HAaXOOALMXCH B TEKYLLEM KaTanore.

Hanpuwmep, 3agaHve LwabnoHa *.grd npuBeaET K BbICBEYNBAHUIO B CMINCKE BCeX (DansoB C paclumpeHnem .grd, HaxoadALKUXcA B TEKyLLEM
KaTtanore.

Hwxe nons ¢ umeHeM harina BbICBEUYMBaETCS CNUCOK DaNoB, KOTOPblE HAXOAATCS B TEKYLLEM KaTarnore 1 COOTBETCTBYIOT LLABMOHy,
3apgaHHoMy B none Ums dbarna. Vicnonb3ys Mbillb Unu KNaBmaTypy U3 Cnvcka MOXHO BblbpaTte MMs doalina, Nof KoTopbiM hainn MoxeT
ObITb COXpPaHeH.

Ilanku - cnucok
Cnucok COOEPXUT MMeHa IMaBHbIX KaTaroroB 1 Kataroros, CoaepXallmnxca B TEKyLLEM KaTarnore.

YTto6bl B cnivicke haiinioB NPOCMOTPETL COAEPKMMOE BbIGPaHHOrO KaTarnora, He06X0AMMO C MOMOLLbIO MbILLIW UMW KIaBWaTypbl BlibpaTh ero
MM (OBYKPATHO LLENKHYTb MbILLbBIO).

Hap cnuckom katanoros BbICBEYMBAETCH UMS TeKyLero karanora.

Tun ¢aiinos - cnucok

Cnncok CTaHOaPTHbIX LabnoHoB, ncnonb3yembixX npu noucke d)aﬁﬂOB B TEKyLLIeM KaTasnore.

Juckm - cnucok
Cnmcok ONCKOBOAOB, AOCTYMNHbIX B CUCTEME.

[Mocne BbIbOpa COOTBETCTBYHOLLErO KaTarnora, UMsi o4 KOTOpbIM dhann JOMmKeH BbiTb COXpaHeH, MOXHO BBecTU B norne Uma canna nnm
BbIOpaTb U3 CnvcKa HUXe.

CmoTpu Takxke: Mento @aiin, komanaa Co3/aaTh JaHHble, KoMaHaa OTKPbITh JaHHbIE, KoMaHAa COXPAHUTD IAHHBIE.
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8.1.5 Coxpanurts B ¢aiiie DXF DWG - menro ®@aiiJ

Komanna Coxpanute B ¢aiiie DXF DWG npusener K COXpaHEHHIO Ha JUCKE TEKYILEro
pucynka B Qopmare DXF. Co3mannbliii (aitn MoxeT ObITh CUMTaH MPOHM3BOJILHON IMPOTPAMMOMH,
pacnosnaroriei popmatr DXF (aamp. mporpamma AutoCAD).

[Tocne BpI30Ba KOMaH bl OyIeT BBICBEUECHO AuanoroBoe okHo Coxpanuts B daitne DXF DWG, B
KOTOPOM HY’KHO 331aTh UMS COXpaHsieMoro ¢aiiia, mpeIHa3sHauyeHHOTo U1 pUCYHKA.

Ecnu axtyanbHbIM siBiisieTcst okHO [laHHble - PUCYHKM niM He ObUIM BBIIIOJHEHBI pacyeThl (HET
UTOTOB PAaCyeTOB), TO OYyAET COXpAaHEH PUCYHOK C JAaHHBIMHU Ul PacueToB, B OCTAJIbHBIX CIydasx
COXPaHSETCS PUCYHOK C UTOTaMH PACYETOB.

Cosnannbiii haitn DXF DWG conepuT cTpyKTypy CJI0€B PHCYHKA, Oaroapsi SToMy, BO BpeMst
ero JanpHeiIel o0paboTKU B Ipyroi MporpaMMe OHU MOTYT ObITh BKJIFOUEHBI WJIM BBIKIIIOYEHBI, a
TaKKe UM MOKHO MPHUIHUCATh COOTBETCTBYIOIINH 1IBET, CTUIIb, TOJIIIUHY JTUHHH.
Bo Bpems coznmanus daiina s kaxaoro cios u3 nporpammsl COMAP C.O. B ¢aitne DXF DWG
co3naroTcs Ba cios. [1epBblid U3 HUX CONEPIKUT JIMHUHM U €r0 UMsI COOTBETCTBYET HA3BAHUIO CJIOS B
nporpamme COMAP C.O. JlpyToii - COAepKUT 3AIUBKY M K €r0 UMEHHU BHAYaJIe JOOABIISIOTCS] OYKBBI
777 .

Crom ¢ 3anmuBKO# cTaHAapTHO BBIKIIOUEHHI B daitie DXF DWG. BbIKiIIOueHbI TaKkKe TE CIOH
PHUCYHKa, KOTOpbIE HE ObUIM BBIOpaHbI, KaK MpeHa3HAuYCHHbIE /171 [1e4aTH.
[Tpu nomomm koMauabr PopMmaT ClIOeB PUCYHKA, BBI3bIBaEMO U3 MeHIo JlaHHbIe WK MeHIo Urtorwy,
MOYKHO YCTaHOBUTb, KAKH€ CIIOM PUCYHKa OyIyT IeyaTaTbCsi, a TEM caMbIM OyIyT BKIIIOUYCHBI B (aiiie
DXF DWG.
UT0o0BI MPOCMOTPETh, KaK OYJET BBHIIJISIIETh PUCYHOK, 3amucaHHbiid B (aiine DXF DWG, mydme

BOCIOJIb30BaThCSl OKHOM IPEIBAPUTENILHOIO MPOCMOTPA PUCYHKA IEPe]l NeYaThlo, BBI3BIBAEMOIO U3
MeHro Paitsl nmpu nomoIy KoMaH bl [Ipe1BapuTenbHblil HPOCMOTP PUCYHKA.

I'padmueckne CHMBOJIBI apMaTypsl M aKCECCyapoB 3allOMHHAIOTCS B BHIE OJIOKOB, YTO
3HAYUTEIIFHO O0JIErYaeT X JaTbHEHIIYIO MPaBKy M MO3BOJISIET OBICTPO MOIM(UIIMPOBATH UX BHII.
Bcem TekcTam mpUOHCHIBaeTCS CTWIIb C MMEHEM, aHAJIOTHYHBIM CJIOSIM PUCYHKA, Ha KOTOPBIX OHH
pacrosnararotcsi. ITo MO3BOJISIET OBICTPO U3MEHSATH HIPUPT.

CmoTpu Takxke: Menro Daiii, komanna Co3aath AaHHble, koMaH1a COXpaHUTh JaHHbIE KakK, komaHaa COXpaHKTh B

baiine WMF.

8.1.6 Coxpanuts B daiiie WMF - menro @aiin

Komanna Coxpanuts B ¢aiisie WMF 1npuBener Kk COXpaHEHUIO HAa AUCKE TEKYLIETO PUCYHKA B
dbopmare WMF (Windows MetaFile). Co3manubiii (aiin MoxeT OBITh CYUTAH MPOU3BOJILHOM
nporpamMmoit, pacniozHaroriei popmatr WMF. K coxkanenuro u3-3a 60IBIION CI0KHOCTH TOTYyYEHHBIX
PHUCYHKOB, HE BCE IIPOrPAMMBI CMOTYT IIPABUJIBHO UX CUHUTATh.

ITocne BbI30Ba KOMaHIbl Oy/neT BbICBeUeHO auanioroBoe okHo Coxpanuth B daiisie WMF, B
KOTOPOM HY’KHO 33/1aTh UMS COXpaHseMoro ¢aiiia, mpeTHa3sHauYeHHOTO I pUCYHKA.

Ecnu aktyanbHbIM siBisieTcs OkHO [laHHble - PUCYHKU MM HE ObLIM BBIIOJHEHBI pacueThl (HET
UTOTOB PACUeTOB), TO OYyAET COXpaHEH PUCYHOK C JAHHBIMHU JUIS PacyeToB, B OCTAJIbHBIX CIydasx
COXpaHSETCs PUCYHOK C UTOTaMH PACUYETOB.

Co3naBast daitn B popmare WMF, nporpamma 3amuchIBaeT TOJBKO T€ 3JEMEHThl PHCYHKA,
KOTOPBIE HAaXOAATCS Ha CIIOSX, IPEIHA3HAUYEHHBIX IS [IEYaTH.
[Tpn momomm komanpl PopMaT CIOEB PUCYHKA, BbI3bIBAEMOM M3 MeHIO [laHHble win MeHo Urtorwy,
MO>XHO YCTaHOBHTb, KaKOW CJION pUCyHKa OyJeT HareJaTaH, a 3Ha4uT rnomernieH B ¢aiine WMF.
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YroOBl TPOCMOTpETh, Kak OyAeT BBINIANCTh PUCYHOK, 3amucaHHblii B Qaine WMF, myume

BOCIIOJTb30BaThCSl OKHOM IPEABAPUTEIBHOTO MTPOCMOTPA PUCYHKA TEPE]l MEeYaThbi0, BHI3BIBAEMOTO W3
MeHro Paiin mpu nomoiy Komas bl [IpegBapuTenbHbI IPOCMOTP PUCYHKA.

CmoTpu Takke: Menro Daitn, komanga Co3iaTh JaHHble, KoMaHaa COXpaHWTh JIaHHBIE Kak, KoMaHna COXpaHUTh B

daitne DXF DWG.

8.1.7 Ileuatn Ta0auIbI — MeHIO Daiin
Komanna cimy>kuT /Ui meyaTd HTOrOB PaciyeToB U BEIOMOCTEH MaTepHaioB B TAOIUYHON Gopme.
C 1enplo yCTaHOBKU BUIA TIEUATAEMBIX UTOTOB PacueToB, BEJOMOCTEM MaTepUaioB, MApaMETPOB
CTpaHI/IIl, a TAKKEC HpI/IMeHSIeMI)IX 3HaKOB, cnenyeT B MCHIO d)afm BbI3BAThb KOMaHIIy q)O[zMaT IIcyaTu.

é — JJIA 6LICTp0PO BbI30BA KOMAH/IbI CIIY’KUT KHOIIKA Ileuatnb Taﬁ.]'ll/lllbl, HaxoaAmascsa
Ha HaHCJIM OCHOBHBIX HKIIMH IPOrpaMMEL.

[Tocne Bb130Ba KOMaHbl IledaTh TAOJIMIBI BHICBETUTCS UATIOrOBOE€ OKHO IleyaTh, B KOTOpOM
HY>KHO BBIOpaTh MapamMeTphl MeYaTy.
Hrixe onmcans! 3Ha4eHNS OTAEIBHBIX TOJIEH B TUAJIOTOBOM OKHE.

Meuars

MpuHrep: HP Laseret nogkmoveq k LPTT:

i J1anazsoH cTpaHuLy K.omm
* Bee Yucne konui: IZE
" CTpaHMuL
or: |1 lzl‘ ﬂ02|1 lzl‘ [” Paso6paTh No KONMAM

rMevare
| Bce cTpaHyub AHanasoHa dl [ B pafin

‘\/ (114 Hx OTreHa | ‘EHCT&HDBK&' ? EnpaBKal

Puc. 8.4. Inanorosoe okHo lNeyaTb
Juana3oH cTpaHull - rpynna

B aTol rpynne Hy>xHO BbibpaTh Ananas3oH CTpaHuL, NnevyataemMblX Ha NpUHTepe.
Bce [NeyaTb BCEX CTPaHULL.
CTpaHnubl MeyaTb CTpaHWL, B ykazaHHOM AnanasoHe OT: [o:.

leyars - rpynna

prnna onpeaensaet, Kakne CTpaHUubl AOIMKHbI NeYaTaTbCA Ha NpuHTepe n 6y,u,eT NV HanpaeneHa neyatb B ann

Becb anana3soH MeyaTtb BCex CTpaHuy 13 BbIbBpaHHOro AvanasoHa.

YeTHble [MeyaTb YeTHbIX CTPaHWL, U3 BbIBpaHHOro AnanasoHa.

HeueTHble MeyaTb HeYEeTHbIX CTpaHWL, U3 BbIGpaHHOIO Anana3oHa.

B dpain MeyaTb HanpaBnsieTcs B (haiin Ha yka3aHHbI Avck. OBblMHO JOKYMEHT nevataeTtcs B doaiin, YTobbl no3gHee

pacnevaTaTb C KOMMblOTepa, Ha KOTOPOM NporpammMa He MHCTannMpoBaHa, Unu YTo6bl BOCMOML30BaTLCS
OpYrvM MPUYHTEPOM, a He TeM, KOTOpbI Bbin BbIGpaH B MOMEHT co3aaHus JoKkyMeHTa. [ocne Bbibopa KHOMKK
OK Ha akpaHe nosiBuTCs Ananorosoe okHo [leyatk B dhain, B KOTOPOM Heo6xoauMo 3aaaTh Ums danna, Kkyaa
fornxHa bbITb HanpaeneHa nevatb.

Konuu - rpynna

Cnykut Ans onpefeneHns Yucna n crnocoba neyat Konun.
Yucno konun Yucno nevaTaembix KONUIA.
Pa3obpatb no konusam MeyaTb KaXxaow Konum oTaenbHO.

YcraHoBka - KHONKA

OTa KHOMKa BbI3bIBAET CUCTEMHOE AMANIOrOBOE OKHO, CryXallee Aflsl YCTaHOBKM NapaMeTpoB paGoThl MPUHTEPa.
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CmoTpu Takxke: Menro Daiin, komanaa PopMar nedatu, koMaH a [IpeaBapUTENbHbINA TPOCMOTP TAOIIHII.

8.1.8 IlpenBapurtenbHbIi NMPOCMOTP TAGUI — MeHI0 Daiii

BrI130B 3TOM KOMaHBI IPUBEAET K OTOOPAKEHUIO HA DKpaHe OkHA IIpeIBapUTEeIbHBIA MPOCMOTD.
DTO OKHO JaeT BO3MOXKHOCTh MPOCMOTPETh Kak OyIyT BBITJISAETH IeYaTaeMble CTPAHHIIBI Tepes
BBHITIOJTHEHUEM KoMmaHel lleyaTh Tabawubl (MeHro Daill), 9TO MO3BOJISET OIECHUTH MPABHILHOCTH
TJTAHUPOBKHU TEKCTa Ha CTpaHulle 0e3 ero mpeBapuTeIbHOM paclieyaTKy.

B ciydae, ecnu miuaHMpoBKa TEKCTa Ha CTPaHULIE HEYMECTHA, TO CYIIECTBYET BO3MOXKHOCTh
BBOJIa I3MEHEHUI ¢ TOMOIIBI0 KoMaH bl DopMaT meyatu.

Ei- — AJIA 6I>ICTpOFO BbI30Ba KOMaH/bl CIY>XHUT KHOIIKa Hpe}IBapI/ITeJIbHLIﬁ MMPOCMOTP

Taﬁ.]’l]/lll, HaxXogda11asaCsa Ha HaHEJIM OCHOBHBIX (l)y_HKllI/Iﬁ IMPOrpaMmalI.

B oxHe mpenBapuUTENbHOTO MPOCMOTpa TaONUIl BBICBEUMBAIOTCS Bce cTpaHuilbl. Homep
AKTyaJbHO MPOCMATPUBAEMOM CTPAHMILIBI BUJICH HA NAHEIHN COCTOSHUS.
Jnst mpocMoTpa OTAEIBHBIX CTPAHUIL] MOKHO HUCIIOIB30BaTh KJIABHMILM €O CTPEJIKaAMHU, WM KIABUIIU
PgUp u PgDn, vy BepTUKaIbHYIO TMHUIO TPOKPYTKH.

¥4 comap c.0. PRZYK1.GRD - [[pepeapuTensHeA NpoOCMOTP NevarH]
[ Faiin Opaska Bun Handeie Pacueter Mtorw MNapamerpel OkHo  Cnpaska o =d |

DEHERETRAE 2R AAfceBlde® @ %8 4 4

Asore - 0 ks
Hegame.mpoexm: [T p cocseoww ¢ TpopoOmarat 1¢ poOnTEat peaIoTx
.. |Mrszova, ul. [iltrea 1
Opexrmpoamex.: (mgc inx. Eiotr HeresICIFn:
Tom pacRezoa ;| (BocEpecesee |17 moahpa 2000, 92003
TENITe pE TE BT T
L9 o PR 0. 00 To, ol
toe loc.. . [ %]
Do pece Tpor 3 POTOOM T
Cap. e, [0 whzex |31
ErpomnIE: o mmnx el
Tam & [FWCC Tam E: Tam tam b
Tam E: Tam I Tam B: tam H:
Tam I: Tam J3: Tam K: tam L:
tam W Taz B: L ta

Dapp. carpor. chopeCOEEE: X o rowEEOn memm. .. dBc,[n|: | S36S|
MO, compoer. y@CcIE ¢ oo, Th...... dEqmdn . [a| ; §21
Toammt POCKST 30T 3 ohoprToNteER. . .. o Be el 0. 276
Toamn - eXwoc SO TN . oo Yo lxl: 1
EMCHE TN BICECIR- EOOROC T Ok . to.Bzl: [ TEmen|
Tep N EOROCEN.................... .. mep. ER) L
Ioaue - WORCC B, INfEX- emm- ohopeToamme. ... e (B M

Crpmmom 1
Ea e B G 1R3 LH

=l

|-131.85 166.45 Crparmus: 1

Puc. 8.5. Oxno ¢ NnpeasapuTenbHO NpocMaTpyMBaeMon nepes neyartbio Tabnuuen

CmoTpu Takxke: Mento Daiin, komanaa [leyaTs Tabnuibl, komanaa Popmar neyarw.

8.1.9 ®opmar neuatu — MeH10 Daiin
Komannma @opmaTr meyaTH CIYXHUT JUII YCTAHOBKH COCTaBa WTOTOB PACUYCTOB, BEIOMOCTEH
MaTepHaJIOB, a TAK)Ke onpeIeneHus (hopmara, B KOTOPOM OHU OyIyT medaTaThesl.

I[J'ISI 6BICTp0PO BbI30BAa KOMAH/bI CIIY?KUT KHOIIKa (I)OpMaT nevyaTrn Taﬁ.J'II/II[bI, HaxoadamasAacsa
Ha Na"HCJIM OCHOBHBIX HKIIMH IPOrpaMMEL.

Ilocne ee BbI30Ba Ha HKpaHe MOSBUTCS AUAIOroBoe OKHO DopMmar meyatu, ¢ MOMOIIBI0 KOTOPOTo
MOYKHO ONpE/IeNUTh TUIl MPUHTEPA, MapaMeTpbl CTPaHUIL, criocod mogayu Oymaru, pasmep mpudra,
CTIMCKH TIeYaTaeMbIX TaOJIHUI] C HITOTaMU PacueTOB, BEIOMOCTEH MaTepPHUaJIOB.

129



8. CTpyKTypa MeHro

B nmanoroBom oKHE HAXOAATCS CIEAYIONINE Pa3IeIIb:
[TeuaTn Br160p neuaTaeMbix TabuI, X (hOpMaTHPOBAHUE U COPTUPOBKA.

[lapametpsl cTpanuilel  OmpeneneHue pasmepa Oymaru, crmocoda momadd OyMmMard, IOy |
OpHeHTaIus Oymaru.

HIpudTo! Bri0op Tuna u pasMepa mpugTa, HCIOIb3YEMOro B IpoOLIecCe MeYaTH.
Hwxe onucanbl oT1ebHbIE pa3ebl.

Pasnena Ileuath

Paznen cimyxuT i BBIOOpa, OPMATUPOBAHHUS M COPTHPOBKH TAOJIHII, MPEeIHA3HAYCHHBIX IS
nedatd. YtoObl TabnWma ¢ WTOraMd pacueToB ObLIAa pacreyaTaHa, HEOOXOJUMO BBIJCIUTH

P opMar Nevaru

T [ apareTpel CTREHML, T WpkgTEI
 Tafinuua c MTOramMM pacyeTos

[V D6mme Wwrord ...

[ Momemwmenua ................_.. Foprar % CopTHpyd
[+ TpyGonpoBoabd ... P oprar % CopTHpy#
[+ DTonHTEnbHLIE NpHGOPL ... P oprar % CopTHpyii

[+ KoHcTpyk. noanoa. oton. np. P oprdar % Coprupyii

[+ MoanoAbHLIE OTONKT. NPHE. P oprar B Copmupys

[ Nlpyrue noTpe6urens .......... + oprar % Coprupyii
W Hacoce ... P oprar B Coprupy
[ LLHpRYAAUMOHHBIE KOABLA .. Poprar £ Coprupyi
¥ HacTpofky ... %P oprar P4 Coprupyi

[+ Cnucok owHGoK

~BenomMocTH MarepHanos
¥ Tpytia
[+ DTonHTENbHBIE NPHGOPHI
[+ Apmarypa

‘\/ Ok ”x DTMEHal

? LCnpaeka |

Puc. 8.6. nanoroesoe okHo dopmat nevaTtu - pasgen lNevatb

COOTBCTCTBYIOLICC T10JIC BBI60pa.
Hike onucanbl OTENbHEIC IOJIS:

O6wwue Meyatb TabnnLpl C OOLUMMUN UTOraMm PacYETOB.
MomeweHun MeyaTb TabnMLUbl C UTOraMN PAcYETOB NOMELLIEHWNIA.
TpyGonposoab! MeyaTb TAGNMLbLI C UTOraMW paCcHETOB TPYGONPOBOAOB.

OTonuTtenbHble NPUGopPbLI

MeyaTb TAGNULLI C UToramv pac4eToB OTONUTENbHbIX I'IQI/IQQQQB.

MoTpeburtenu Meyatb Tabnmubl ¢ UTOramm 4eToB mx notpebutenen
LinpKynsiLMoHHbIe KonbLa MeyaTb TabnuLpl C UTOraMm pacyeToB LUMPKYNSLMOHHBIX Konel.
HacTpoiiku Meyatb TabnMUbl ¢ NpeaBapu

Ownbkn Mevatb comcka ownBoK.

Tpy6bl MeyaTb TabnnLpl C BEOOMOCTLIO TPY6.

OTonuTenbHble NPUGopPbLI

Apwmatypa

MeuaTs Ta6MMULI C BEAOMOCTbIO OTOMMTENbHLIX NPUGOPOB.
MevaTs Ta6rMULI C BEAOMOCTbI0 apMATYpb.

130



8. CTpyKTypa MeHro

Jnst Tabnui, colepKUMOe KOTOPBIX MOXKET OBITh 0T(OPMATHPOBAHO, C MPABOW CTOPOHBI MOJS
BbIOOpa HaxoauTcs KHotka Popmat. [1pu HaxaThK Ha ATy KHONIKY BBICBEUHUBAETCS JUAJIOTOBOE OKHO
®opmar..., ciyxariee [uis GOpMaTHPOBAHKS TAOIHUIIBL.

Knonka CopTupyii 1aeT BO3MOKHOCTh COPTHUPOBKH OTAENBHBIX TaOimIl. [locime HakaTus KHOIIKH,
COOTBETCTBYIOIIICH BBIOpaHHOW Ta0muIle, OyJeT BBICBEYCHO AWAIoroBoe OKHO COpPTHPOBKA...,
clTy>Kalree JJis COPTUPOBKHU TaOJIUIbl OTHOCUTENFHO BRIOPAHHOTO KITIOYa.

Pa3gen IlapamMeTphl CTPAHUIIBI

P opMar Nnevaru
MeyaTte TEﬂapaM&Tpu chaHqul WpkETeI
MNpunrep
MpuvTep no ymonuaHuo jl

Pazmep Gymaru
[A4 210 % 297 rm =l
Monava Gymaru

| Bepxuui notok jl
Mona OpueHrauma Gymarkd |
Bepxnee CEl " KHuxnan
Huxnee -Z-I:":I = e M
a : * AnbGomMHan
Nesoe ﬂ cM
Mpasog om
I'Iepenn cH
‘\/ Ok ”x EITMEHal ? LCrpaeka

Puc. 8.7. Ananorosoe okHo dopmaT nevatu - lNapameTpbl CTpaHULbI

Pa3znen maetr BO3MOXKHOCTBH Uil BBIOOpA TNPHHTEpa, pa3Mepa W OpUEHTAIMH JIMCTOB Oymarw,
HUCTOYHHKA IMOJaYHn 6YMal"I/I H TIIO3BOJIACT ONPCACIIUTE ITOJI CTPAHUII ITPH IMEYATH UTOrOB PACYCTOB.
Hitxe onmcansl OTACIBHBIC IT0JIA.

IIpuHTep - pacKpHIBAIOILMIICA CIIMCOK

Cnncok cnyxuT ans Bblbopa npuHTepa, NpeaHa3HavYeHHoro Ars neYaT UTOroB pacyeToB B TabnuyHom opme.

Pa3mep Oymaru - pacKpbIBalOLIMIACS CIIUCOK

Cniicok CnyxuT ansa BbIGOQa pasmepa 6ymarM, VICI'IOJ'IbSyQMOVI Ha npuHTepe.

ITonauya Oymaru - pacKpbIBaIOIIMICS CIIMCOK

Cnncok cnyuT Ans ycTaHoBKM crnocoba nogaym bymaru Ha npuHTepe.

ous - rpynma

I'pynna NO3BONAET onpeaenuTb Nonsd Ha CTpaHuue.

BepxHee OnpepensieT paccTosiHne Mexay BEPXHUM KpaeM CTpaHuLibl U ee NepBO CTPOKOW.

HwuxHee OnpepensieT paccTosiHne MexXay HYDKHUM KpaeM CTpaHuLbl U ee NOoCneaHen CTPOKOW.

JleBoe OnpepensieT pacCTosiHUe Mexay NeBbIM KpaeM CTPaHULbl 1 HA4ariomM CTPOKW.

MNpaBoe OnpepensieT paccTosiHne Mexay NpaBbiM KpaeM CTPaHuLibl M KOHLIOM KaXa4oW CTPOKW.

MNepenner OnpepensieT paccTtosiHne, fob6aBnsiemMoe K eBoMy Monio, Npy nevaT HeYeTHOW CTPaHMULbl U K MpaBoMy MOS0 Npu

neyartu YeTHom CTpaHuubl.

131



8. CTpyKTypa MeHro

OpuenTanus Oymaru - rpynna
B aTol rpynne MoxHO onpeaenuTb OpueHTaumio nevatun Ha bymare.
KHunxHas MeyaTb BepTMKanbHas.

Anb6omHas MeyaTb ropusoHTanebHas.

Pasnea Hpudrtol

P opMar Nnevaru
MeyaTte T [ apareTpel CTREHML, T
W Lrvne wpugta Pastep
|Euurier Hew CE | |I'Iunyxupuh|ﬁ | |1l] |
Courier New 0 6BIMHBIRA

Courier New CE Kypcue

Courier MNew Cyr D

M5 LineDraw MoayxupHWA KYpCHE
Oepasey

faB6B6IrInE el & x5 s stk e llntrtiu0 o InPp
CoTor¥yddlx hiUyllilrrs s 3 30 s

‘\/ Ok ” x OtreHa || ? anaBKal

Puc. 8.8. dnanorosoe okHo ®opmat nedatn - pasgen WpndTol

Paznen Ilpu¢gThl maeT BO3MOXHOCTH sl BbIOOpa THMA, CTWIS H pa3Mepa mmpudra,
UCIIOJIb3yEMOTO TIPH Ne4aTH TaOJIuII.
Hwoxe onncansl OTAENbHBIE MOJIS.

HIpudr - cniucok

B aTtom none MoxHo BbibpaTh T1n wpudTa. MNporpaMmma BbICBEUMBAET TOMbKO Te WPUMTHI, Y KOTOPbIX BCE NMTEPLI UMEKOT OOHY U TY Xe
LUMPUHY.

Cruiab mpudra - Cmcok

Cnncok CnyxuT ansa Bbl60pa CTUNA neyaTaemoro wpudgrTa.

Pa3zmep - cniucox

Mone cnyxvT Ans onpeaeneHuwsi paamepa LWpudTa B TUNOrpacpckmx nyHKTax.

CmoTpu Takxke: Mento @aiin, komanaa Ileyarts Tabnuibl, komana Popmar neyarw.

8.1.10 ITeuaTh pucyHka - MeHro @aiin

Komanpa ciry>kuT A71s IeyaTty CXeMbl WM TUIaHa Ha IUIOTTepe WM npuHTepe. Ecnu akTyaabHbIM
siBisieTcsl okHO JlaHHbIe - PUCYHKH WITM pacueThl HE ObLIM BBITIOJIHEHBI (HET MTOTOB PAacyeToB), TO
6YI[€T BBIBOJUTBHCA PUCYHOK C JAHHBIMH JIA paCyY€TOB, B OCTAJILHBIX ClIydadX - PUCYHOK C UTOraMU
pacyeros.

Jlns yCcTaHOBKM MacmiTaba TieyaTd, MapaMeTpOB CTPAHUIl HYXHO W3 MeH0 Daiin BBI3BaTh

KOMaHy (DOQMaT IeYaT pUCyHKa.
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J1s OpICTpOro BhI30Ba KOMaH b CIYXHUT KHomKa [leyaTs pucyHka, Haxosmascs Ha

IMa”HCJI1 OCHOBHBIX (I)XHKIIHI;'I MPpOrpaMmal.

Mnorrep HF Laserlet nogrnaved k LPT:

rMeyaraTe
R 1 ¢ gaHHBIMK an- pacueTos
" Bce pHCYHKH NpoeKkTa [ B pafin
— AWanazoH CTRaHML, Konau
 Bee Yucno KonMii: EE
" CIpaHHubL

o7 |1 = gg;|1 lzl‘ [~ Pasobfpark no xonuam

|\/ (114 ||x OTreHa ||§|§m’aHDBKa| ? EnpaBKal

Puc. 8.9. nanoroeoe okHo lNevyaTb

[Toce Bb3oBa komaHabl IleyaTh pucyHka OyneT BBICBEUYCHO AMAIOroBoe OKHO lledars, B
KOTOPOM HEOOXOMMO BBHIOpATh MapaMeTphl IIEUaTH.
Hwuxe onucanbl 3Ha4eHMs OTAETBHBIX MOJIEH B TUATIOTOBOM OKHE.

IleuaraTn - rpymnma

pynna nossonseT caenatb BbIOOP NevyaTtaemoro pyUcyHka 1 onpeaenutb, OyaeT Ny HanpaeneHa neyaTb B chann.
TeKywmim pucyHokK MeyaTb TekyLero pucyHka.
Bce pucyHku npoekTa [NeyaTb BCeX PUCYHKOB BXOASILLMX B COCTaB MPOEKTa.

B dhain PuicyHok cxembl unu nnaHa Hanpaensietcs B dainn. ObbIMHO JOKYMEHT nevataetcs B cpaiin, Ytobbl no3gHee
HaneyaTaTb Ha NNoTTepe C KOMMbITEPA, HA KOTOPOM NporpamMmMa He MHCTanIMpoBaHa, Unm YToobI
BOCMOMb30BaTLCS APYrM MIIOTTEPOM UIM NMPUHTEPOM, @ HE TEM, KOTOPbIN Gbin BbIGpaH B MOMEHT CO3aHusi
pokymeHTa. MNocne Bbibopa kHonku OK Ha 3kpaHe NosiBUTCS AManoroBoe okHO [leyaTb pucyHka B dhann, B
KOTOpOM HeobxoanMo 3aaaTh MMs davina, Kyaa AormkHa ObiTe HanpaeneHa neyYaTb CXeMbl UK NIaHa.

Juana3oH crpaHul - rpynna

B aToW rpynne Hy>xHO BbIGpaTh Anana3oH CTPaHWUL, CXeMbI, BbIBOASLLECA Ha NNOTTEP UMK NpUHTEP:

Bce MeyaTtb BCEX CTpaHWL,

CTpaHuubl Mevatb cTpaHuL B 3agaHHOM ananasoHe OT: [o:.
Bocnonb3oBaBLuvch_NpeaBapuTenbHbIM NPOCMOTPOM CXEMbl, MOXHO YBMAETb, Kak PUCYHOK CXeMbI UK NnaHa byaeT pa3geneH Ha

CTpaHuubl.
Konuu - rpynna

CnyxuT ansa onpeaeneHus yicna u cnocoba neyvartu Komnumi.
Yucno konum Yucno nevaTaemblx KONUA.
Pa3o6paTb no konusm MeyaTb KaXKgow KONuM OTAENBHO.

YcTaHoBKa - KHONIKA

OTa KHOMKa BbI3blBaeT CUCTEMHOE ANaNIoroBoe OKHO, crnyxatilee anga yCtaHOBKM napameTpoB paGOTbI npuHTEpa (nn0TTepa).

CmoTpum Takke: Menro Paiin, komanaa PopMar meyaty puCyHKa, komanaa [IpeBaprTeabHbIH IPOCMOTP PUCYHKA.

8.1.11 IlpeaBapuTe/ibHBII NPOCMOTP PUCYHKA - MeHI0 Daiiil

BEI130B 3T0I KOMaHBI IMPUBCACT K BBICBCYMBAHUIO OKHA H[!CgBaQI/ITeHBHLIﬁ ITPOCMOTP PUCYHKA.
OTO OKHO AacT BO3MOXHOCTb YBUJACTD, KaK GYZ[GT BBITJISIACTh IICYaTaeMBbIi PUCYHOK C Pa3acCICHUEM
Ha CTpaHUIbI TIE€PC] BBIIIOJIHCHHUEM KOMAH/bI IleuaTh PUCYHKA, 4YTO IIO3BOJIICT OLCHUTH
NPpaBUIIBHOCTD IIJIAHUPOBKH PUCYHKA Ha CTpaHUIax 0e3 ero npeﬂBapHTeanoﬁ pacCIiCyaTKH.
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¥4 comap C.0. PRZYK1.GRD - [MpeasapurenbHHA NpockoTp ckemiul - Mrord: pucydox: B 1]
[A ain Mpaska Bua Hdandele Pacwerst Mrork Mapametrpel OkHo  Crpaeka - Iﬁllﬂ

CEHARETRE $ 2R o aALEd® @ % 4 &

A

I o

i

R/ \,,[laHHble}\HTorM,l'

| 0ED 12595 ||'|peusapwenbﬂb|ﬁ NPACHOTR HAYEPYEHHOM CREMB,

Puc. 8.10. OkHO npeaBapuTenbLHOro MPOCMOTPa pPUCYHKa

Ecmm AKTYyaJIbHBIM ABJIICTCA OKHO Q!aHHBIe - PI/ICXHKI/I WM He OBUIN BBIIOIHEHBI pacyeThl (HCT
HUTOI'OB pacquOB), HpeZ[BapI/ITCJ'ILHHﬁ MpoOCMOTP 6y,Z[CT KacaTbCs CXCMbI C JAHHBIMU IUIA paCdCTOB

WJIM IUIAHA, 3 B OCTAIBHBIX CIy4asxX IPeIBApUTEIbHBIA IIPOCMOTP NPEACTABIIAECT PUCYHKH C UTOTaMHU
pacyeToB.

[ | — s ObICTpPOro BhI30Ba KOMaHABI CIy:XKMT KHonka IlpenBapurenbHbIi mpocMoTp

PHUCYHKA, HaXOAA1asaCsa Ha HTaAHCJIW OCHOBHBIX (l)_y_HKgI/Iﬁ MPOrpaMmablI.

B cnyuae, ecnu ruiaHupoBKa pUCYHKa Ha CTpaHHIIE HEYMECTHA, TO CYIIECTBYET BO3MOXKHOCTh
BBOJIa I3MEHEHU ¢ TOMOIIBI0 KoMaH bl DopMaT rmeyatu pucyHka.

CmoTpum Takke: Menro Paiin, komanna [leyats pucyHka, koManna [IpeBapuTeNbHBINA IPOCMOTP PUCYHKA.

8.1.12 ®dopmat neyaTn pucyHka - MeHr0 Daiin

Komanzna dopMaTt me4aTu pHCYHKa CIy>KUT Ul YCTAaHOBKM MaciiTada 1e4aTaeMoro pucyHka,
napamMeTpoB CTPAHUI] U APYTHUX MTApaMETPOB BbIBOJA HA TUIOTTEP WM MPHHTEP.

tf| — i1 OBICTPOTO BBI30BA KOMAaHBI CIY)KUT KHONKa PopMaT medyaTH PHCYHKA,
HaXOJISIIAsICs Ha TAHEI OCHOBHBIX ()YHKITMA TPOTrPAMMBEI.

[Tocne ee BbI30Ba Ha DKpaHE MOSBUTCS AUATOTOBOE OKHO POpMAaT MeyaTy pUCYHKA, ¢ TIOMOIIBIO
KOTOPOTO MOXXHO ONPEACTHTh THIT TUIOTTEpa WM MPHUHTEPA, pa3Mepbl CTPaHUI, CIIOCO0 IMOJavH
Oymaru, MaciTad reqaTaeMoro pucyHka, mapaMmeTpbl CTPAHHUIIBI.

Hwxe onrcaHbl 3HaYEHHSI OTACIIBHBIX MOJICH B TUAJIOTOBOM OKHE.

H.T[O"[Tep WJIH IIPUHTEP - paCKpLIBalﬂllll/IﬁCﬂ CIIUCOK

Cnvcok cnyuT Ansi BoiGopa nnoTTepa unv NpuHTepa, NpelyCMOTPEHHOTO Af1sl NEYaT! UTOTOB PacYeTOB B hopMe PUCYHKA.

Pa3mep Oymaru - pacKpbIBalOLIMIACS CIIUCOK

Cniicok CnyxuT ansa BbIGOQa pasmepa 6ymarM, VICI'IOJ'IbSyQMOVI noTTEePOM UMM NPUHTEPOM.
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ITonauya Oymaru - pacKpbIBaAIOIINICS CIIMCOK

Cnvcok Cny>uT Anst yCTaHOBKU criocoba noaayuv Gymary Ha nnoTTepe Unu NpuHTEpe.

PP opMar nevaru E3

MnorTep AW NpHHTER

MpuHTep No ymoasaHHo j|

Pasmep Gymaru
{44 210 x 297 1m =

Monava Gymaru

|Bep:mu|7| noToK j|
rMana D pMEHT AUMHA Bytar
Bepunee (] " Knumnan
flesoe om {+ AnbGomHan
Mpasoe E cm | [HMacwras proyH,
Mewarate |1:":":I j|
@ Beew pucynox Macwrag I'IDfIbSDB.1I
" BUAHMEIA DParMeHT

[+ Nevars B useTe

? LCnpaeka |

Puc. 8.11. dnanorosoe okHO dopmat nevatum

IToust - rpynna

Ipynna no3eonsieT onpeaenuTb Nors Ha CTpaHuLe.

BepxHee OnpepenseT BepxHee Mnore Ha cTpaHuLe.
HwxHee OnpenensieT HUXHee none Ha cTpaHuLe.
INeBoe OnpepnensieT nesoe none Ha CTpaHuLe.
MpaBoe OnpepgensieT npaBoe More Ha CTpaHuue.

[eyaraTs - rpynna

B aton rpynne MOXHO onpeaennTtb cnocob nevatu PUCYHKa Ha nnotrepe unn npuHTepe

Becb pucyHok BbiBOAMTCS BECb PUCYHOK.
Bugumbin oparmeHT BbiBOAUTCH hparMeHT CxeMbl UNW NriaHa, BUAVMbINA B aKTUBHOM OKHE C PUCYHKOM.
MeuaTtb B uBeTe BbiBOAUTCS PUCYHOK B LiBETE.

OpuenTanus Oymaru - rpynmna
B aton rpynne MOXHO onpeaesnnTb OpueHTauuio puCcyHka Ha 6ymare.

KHuxHas MeyaTtb BepTUKanbHas.

Anb6omHas MeyaTb ropusoHTanebHas.

Macirad pucyHka - rpynmna

Cﬂy)KI/IT ana onpeneneHnsa MacLitaba BbIBOOUMOrO PUCYHKa. M3 cnncka MOXHO Bbl6paTb OOVH 13 TUMOBbIX MacLLTaboB PUCYHKa unu B
penakTnpyemom none MacwTab nonb3oBatens 3agatb COOCTBEHHbIV MacLUTab V|306pa)KeHVlﬂ.

CmoTpum Takke: Menro Paiin, komanna [eyaTs pucyHka, koManna [IpeaBapuTeNbHBIN TPOCMOTP PUCYHKA.

8.1.13 Bruixoa - menro ®aiin

OTa KOMaH/1a CIYXKHT JUIE OKOHYaHUs pabOThI IPOTPaMMBI.
Ecnm Texymye nanHpie ObUTH MOIU(HUIIMPOBAHBL, @ ONIIHS ABTOMATHYECKOTO COXPAHEHHUST JaHHBIX T10
OKOHYaHHUIO paboThl BeIKMIOUEHA (cM. p.8.7.1. Ilapamerpsl — menio [lapamerpsl Ha cTp. 154), TO
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mporpamMma Iepeji OKOHYaHWEM Pa0OThI 3alpaliuBacT, CIeAyeT JIH COXPAHATh TEKYIUe NaHHBIC Ha
JIAICKe.

CmoTpum Takke: Menro Daiin.

8.2 lNpaBkKa - MmeHIo

MeHro HpaBKa COACPKUT KOMaH/bI, CBJA3aHHBIC C OICpAlAIMHU  PCAAKTUPOBAHUA,
BBITTOJIHACMBIMH ITPU BBOJC JAHHBIX Hd CXEMC B Ta6JII/IIIaX 1 pUCOBAHHWU IIJIAHOB JTaKEH.

§4 comap Cc.0.

- PRZYK1.GRD

Faiin JAEEEN Bva  danHeie Pacueter WMrtorw Mapamerpel OkHo  Cnpaeka
0= OTreHUTE Al+BESP i ﬁ [7‘1]% %c
E’ & Bripesare Chrl

K.onupoeaTe Crl+C
— K
(£ @ Brorasure Chrl

Haanume Diel

Crpunniupoears Ctil+G

Pazrpynnuposare Ctrl+Ld

MNepeHecT Ha gpyroi caoi .. Chil+l

Cospare Gnok Chil+B

CAeaymoLLdi 3Tam
PastHomHTE BOSED
PastaHO#MTE ENpaBa
OTofpasure BNeE0
Orodpasime enpaeo

215 11.00 |Dnepauuu, CEASEHHEIE C PEAAKTUROBAHMER TAGMWML M DUCYHK OB, KONWpOEaH

Puc. 8.12. PackpbiToe MeHto lNMpaska

B cocTaB MEHIO BXOJAT CIEIyIOITHE KOMaH/IbI:

OTMEHNMTDH — OTMEHA MOCIIeHEH OTnepaIiy PeIaKTHPOBAHNUS;
Boipe3aTtn — TMepeMeIIeHre BbIIeJIeHHOTO (hparmMenTa B Oydep oOMeHa;

Konupoparte
BcraBurh

Yiaaurthe

CrpynnupoBarth
Pasrpynnuposarse

IlepeHecT HA IPYIOi
CJI0M

Coznartb 0J0K

Cleyommii 3Tax

Pa3MHOXKNTE BJIEBO

Pa3MH0:XKNTHL BIPABO
OT100pa3suTh BJIEBO

g nggﬂlga 3UTH BIIPABO

KOMMPOBAHUE BBIICTICHHOTO (pparmeHTa B Oydep oOMeHa;
BCTaBKa cojiep>kuMoro oydepa ooOmeHa,

yJIaJIeHHE BBIZICJICHHOTO (pparMeHTa;

TPYTITUPOBKA BBIJECTICHHBIX DJIEMEHTOB PUCYHKA,

00BEKTOB

OTMEHa IpyHIHAPOBKH rpaguyeckux

(pasrpyniupoBaHue);

HU3MCHCHHUC CJI0 YKA3aHHBIX rpa(bnqecm/lx O6’BCKTOB;

CO3JaHHUC HOBOI'O rpa(bnquKoro OJIOKa B BUJIC JJICMCHTOB,
BBIACJICHHBIX Ha PUCYHKC;

Pa3MHOXKCHHUC BBIICIICHHBIX
CIICAYIOIICM 3TAXKE;

JJIEMEHTOB ~ pUCYHKa Ha

Pa3MHOKCHUC BBIACIICHHBLIX 3JICMCHTOB PUCYHKA BJICBO,

Pa3MHOKCHHUC BBIACIICHHBIX 3JICMCHTOB PUCYHKA BIIPABO.

MPOUCXOJUT 3EPKAJIbHOE OTPaKCHHE BIICBO BBIACIICHHBIX
00BEKTOB;

MIPOUCXOUT 3€pKAJIbHOE OTPa’KEHHE BIPABO BBIIECJICHHBIX

136



8. CTpyKTypa MeHro

00BEKTOB.

CMOTpM TakKe: BBoj JaHHEBIX HA CXEME.

8.2.1 OrmennTsh - MeHnio IlpaBka

BbI30B 3TOI KOMaH/bI MPUBEAET K OTMEHE MOCJIECIHEN MPOBEICHHON ONEPaIMy PEIaKTUPOBAHMS,
€CIIU CYIIECTBYET TaKas BO3SMOXKHOCTb.

L — AJIA 6BICTpOFO BbI30Ba KOMAHJbI CIIY>XKUT KHOIIKAa OTMeHI/ITb, HaxogdamasiCsa Ha
HaHCJIM OCHOBHBIX (l)gHKIII/Iﬁ MpOrpaMmabl.

@ — KOMaH/y MOXXHO TaK)Ke€ BBI3BaTh, HOKMMasi KomOuHanmto kinasuil Alt+BkSp.

CmoTpum Takke: Mewro [IpaBka, BBl TaHHBIX Ha CXEME.

8.2.2 Bsipesarsb — meHio IIpaBka
KOMaHI[a CIIYKUT IJid YHOAJICHUA BBIACIICHHBIX I‘pa(l)I/I‘-IeCKI/IX OJICMCHTOB Ha PHUCYHKEC H

nepeMerneHus ux B 0ydep ooOmena.

CoxpaHenHble B Oydepe oOMEeHa JaHHBIE MOXKHO BCTaBUTh B JIPyro€ MECTO PHCYHKA, HCIOJb3Ys
KoMmaHay BcraButs.

X — g OBICTPOTO BBI30BAa KOMAHIBI CIYKUT KHOTKAa BbIpe3aThb, HaxosmIascs Ha
HaHeJIN OCHOBHBIX (DYHKIINI IPOrpamMMBl.

@ — KOMaH/Jy MOXHO Tak)K€ BbI3BaTh, HaXUMas komOuHanuio kiapum Ctri+X wim
Shift+Del

CmoTpu Takxke: Menro [IpaBka, komanaa BeraButs, komanaa Konuposars, BBoj1 IaHHBIX HA cXEME.

8.2.3 Konuposarts — menio IlpaBka

Komanna ciy>KHT a8 KONMPOBaHHS BBIICICHHBIX TIpauiecKux OOBEKTOB Ha PUCYHKE M
nepemenieHuss ux B Oydep oOmena. Xpansmmecs B Oydepe oOMeHa TaHHbIE MOYKHO BCTAaBUTH B
JPYToe MEeCTO TaOJHIBI, HCIIOJB3Ys KOMaH/Iy BcraBuTh, BRI3BaB ee n3 MeHIo [IpaBka.

— 17151 OBICTPOTO BBI30BA KOMAHJBI CITY>KUT KHONka KommpoBarhb, Haxoasmascs Ha
MAHEJIM OCHOBHBIX (DYHKITUI MPOTPaMMBI.

@ — KOMaHJy MOXKHO TakXe BbI3BaTh, HakuMas koMmOuHanuio knaBum Ctrl+C wmu
Ctrl+Ins.

CmoTpm Takke: Menro [IpaBka, komaHa BeraBuTs, koMaHaa Beipesars, BBo/I JaHHBIX Ha cxeMe.

8.2.4 BcraButs - meH1o [IpaBka

BbI30B 3TOW KOMaHABI TpPUBEIACT K BCTaBKE B PUCYHOK OOBEKTOB u3 Oydepa oOMmeHa.
CooTtBeTcTBYIOITHE 00BEKTHI MOKHO TTOMECTUTh B Oydep oOMeHa, UCTIONB3ysT KoMaH sl KonupoBaTh
i BeIpesaTh, BrI3bIBaeMbIe U3 MEHIO [IpaBKa.

ITocne ee BbI30Ba Kypcop MBI IpuMeT hopMy Oydepa oOMeHa . B 3T0 BpeMs Hy>)kKHO Kypcopom
MBIIIA yKa3aTh MECTO BCTaBKH COJEPKUMOro Oydepa oOMEHa M HaKaTh JIEBYIO KIIABHIIY MBIIIH.
3aTeM jiepKa HaXKaToM JIEBYIO KJIABHUILLY MBIIIN, IEPEMECTUTH BCTAaBIsIEMble rpaduieckne 0ObEKTHI B
3a/IaHHOE MECTO U OTITYCTUTH JICBYIO KJIABUIITY MBIIIIH.
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= — i1 OBICTPOTO BBI30BA KOMAaHBI CIY)KUT KHOMKAa BeTaBUTH, HaxXopsmiascs Ha

HaHCJIM OCHOBHBIX (l)gHKIII/Iﬁ MpOorpaMmalI.

@ — KOMaH/Jy MOXHO Tak)K€ BbI3BaTh, HAXUMas KomMOuHauuio kiaapum Ctrl+V wim
Shift +Ins.

CmoTpu Takxke: Menro [IpaBka, komania Konuposars, komanaa Beipe3aTs, BBO/I JaHHBIX HA CXEMeE.

8.2.5 ¥Ynpamuts - menio IIpaBka
Komania mpuBeneT K yAajaeHUIo BbIIEIEHHBIX OOBEKTOB C PUCYHKA.

@ — KOMaH]ly MO>KHO BbI3BaTh, Ha3kuMas kinasuiry Del.

CmoTpu Takxke: Menro [IpaBka, komania Beipe3ats, BBoJI 1aHHBIX Ha cxeme.

8.2.6 CrpynnupoBatsb - meHio IlpaBka

[To »TOM KOMaHAE MPOMCXOAUT TPYNIHUPOBKA BBIACICHHBIX Ha PHCYHKE 00BekTOB. Ilocme
TPYNIUPOBKU CTPYIIITUPOBAHHBIE OOBEKTHI TPAKTYIOTCS KaK OJMH OOBEKT.

g — Juts OBICTPOTO BBI30BAa KOMAHJBI CITY>KUT KHOIKAa CrpynmupoBaTh, HAXOSIIAsICS
Ha HaHEeIW OCHOBHBIX ()YHKIMI IPOTPAMMBL.

@ — KOMaHAy MOXHO TaK’KC BbI3BAaTb, HAXKUMaAs KOM6I/IHaI_[I/IIO knasuil Ctrl+G.

CmoTpu Takxke: Mento [IpaBka, komana PasrpynnupoBaTts, BB JaHHBIX Ha CXeMe.

8.2.7 Pasrpynnuposath - MeHI0 [IpaBka
ITo KOMAaHJC MMPOUCXOJUT OTMCHA I'PYIIITMPOBKU BBIACIICHHBIX Ha PUCYHKC I'PYIIIT 0OBEKTOB.

A — U1 OBICTPOrO  BBI30BA KOMAaHIbl CIYXKHMT KHONKa PasrpynnupoBars,

b
HaXogg1ascsa Ha NaHCJIM OCHOBHBIX (l)_y_HKgI/Iﬁ MPOrpaMmaI.

@ — KOMaH/Iy MOKHO TaK)K€ BbI3BaTh, HAKUMas komOuHaruto kimasumn Ctrl+U.

CmoTpu Takxke: Menro [IpaBka, komania CrpynnupoBark, BBOI JaHHBIX HA CXeMe

8.2.8 Ilepenectu Ha Apyroi cjioi - meHio IlpaBka

Komanpa ciy>XuT Juis TepeHoca BBIJCNCHHBIX Ha PUCYHKE OOBEKTOB Ha JIpyTrue CIOW.
CraHgapTHBIE SJIEMEHTHI pUCYHKA (TpyOOIPOBOIbI, OTOMUTENBHBIE TPUOOPHI, apMaTypa, MEePEKPHITHS
U T.1.) NPUITUCHIBAIOTCS HA TOCTOSIHHO K CBOMM CTaHIAPTHBIM CJIOAM. 3aTO JIMHUM, OKPYXKHOCTH,

TEKCTHI U T.11. (3JIEMEHTHI, BbIOUpaemble ¢ 3akiaaku I'paduka i) £ manenn GYHKINIA prcoBaHMs)

MOTYT OBITh MIPHUITUCAHBI K IIPOU3BOJIEHOMY CJIOIO, CO3IaHHOMY IT0JIb30BATEIICM.

[Tocne BbI30Ba KOMaHABl BBICBETUTCSI JUAIOTOBOE OKHO CIIOM PHCYHKA, TJI€ HYKHO BHIOpATh HOBBIC
CIIOH, TIPElyCMOTPEHHBIE AJIS YKa3aHHBIX 00BEKTOB. OOBEKTHl MOTYT OBITH MEPEHECEHbI TOJIBKO Ha
CJION, CO3JaHHbBIE TOIL30BATENIEM MJIM Ha CTAHAAPTHEINA CJIOM ¢ CHMBOJIOM ,,0”.

CmoTpum Takke: Menro [IpaBka, BBl TaHHBIX Ha CXEME.

8.2.9 Cosnatb 0410k - MeHI0 [IpaBka

BbI30B 3TO0i KOMaHbI MPUBEAET K CO3JaHUI0 HOBOTO OJIOKAa B BHIE TPapUUECKUX OOBEKTOB,
BBIJICJICHHBIX HA PUCYHKE. BJIOKM MOTYT OBITH 3aTeM BCTaBJICHBI B MPOU3BOJIHHOM MECTE PHUCYHKA B
TEKYIIIeM ¥ HOBOM TIPOCKTaX.

@ — KOMaH/y MOXHO BBI3BaTh, HaxkMMast komOuHarmto kinasum Ctrl +B.
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CmoTpu Takxke: Mento [IpaBka, BBojI IaHHBIX HA CXEME.

8.2.10 Cunenyromuii 3Tax - Mento IlpaBka

Komanna pa3MHOXaeT Ha ClIEYIONIEM 3TaXke BbIIETIEHHbIE HA PUCYHKE IpapuuecKue OObEKTHI.
Ota onepalysi LIMPOKO MPUMEHSIETCS IPU CO3[aHUU TaHHBIX U1 TOBTOPSIOIIETOCsS 000PYI0BaHUS Ha
CJIETYIOIINX ITAXKaX.

— g ObICTpOTO  BBI30BAa KOMaHABl CIOyKUT KHomka Clieayrommii  3Tak,
HaxofsIIascs Ha maHeau GYHKIMA pUCOBaHMS B 3akiajgke Pa3MHo:keHue W
0JI0KH }\Eﬁ'f

Co3pnaBas ouepeqHble 3TaXH, IPOrpaMMa yBeJTMUMBAET CUMBOJIbI YYaCTKOB U romenieHuid Ha 100

w Ha 1000. Ha 310 cinemyer oOpaTuTh BHUMaHUE IPU HyMEpAII|K YIEMEHTOB 000PYIOBAHHUSI.
COOTBETCTBEHHO HyMEpysl 3JEMEHThI OOOPYIOBaHUS M TUIAHUPYS OUYEPETHOCTh BBOJA JIAHHBIX,
MO>XHO 3HAYHUTEIIFHO YCKOPUTH MPOCKTHBIC PAOOTHI.

[TapameTpsl yBenmu4eHUS HOMEPOB YYaCTKOB U MOMEIIEHHI MOYKHO YCTAaHOBUTH B JUAJIOrOBOM OKHE
[lapaMeTpbl pabOTHl NPOTrpPaMMBI, BHI3bIBAEMOM W3 MeEHIO [lapaMeTphl MpU MOMOIIM KOMAaHIbI
[TapamMeTpsl.

CMOTpVI TaKxke: Menio H[!aBKa, KOMaHa Pa3sMHOXHUTB BJICBO, KOMaHJ1a Pa3sMHOXHTE BIIPABO, BBoj 1aHHBIX Ha cXeMe.

8.2.11 Pa3MHokuTH BJIeBO - MeHIO IlpaBka

Komanna pazMHokaeT BI€BO BbIACTICHHbIE HA PUCYHKE rpaduyeckrie 00BEKTHI.
Ota oneparys IUPOKO MPUMEHSETCS MPHU CO3IaHUH JAHHBIX JJIS1 IOBTOPSIIOIIErOCsl 000py I0BaHHUS.

(=[] — I OBICTPOTO BBI30BA KOMAH/IbI CIYKUT KHOMKA Pa3MHOKUTH BJIEBO HAa IaHENU

(IDXHKIII/II‘/’I PUCOBAHUS B 3aKJIAZIKC Pa3mHo:xeHHNe B 0JI0KH ::'. ﬁ i

PazmHOXast BblAETeHHBIE Tpaduueckne OOBEKTHI, MpPOrpaMMa HyMepyeT CHMBOJIBI YYacTKOB,
nomereHuid. Hy>kHO oOpaTtuTh BHMMaHNE HA HYMEPAIHIO JIEMEHTOB 000pYI0BaHMS.
CoOOTBETCTBEHHO HYMEpysl JIEMEHThl 00OpYyJIOBaHMs M IUIAHHPYS OYEPEIHOCTh BBOJA JAHHBIX,
MOYKHO 3HaYUTEJILHO YCKOPHUTH MPOEKTHBIE paOOTBHI.

CmoTpm Takke: Menro [paBka, komanaa CIeIyronmii 3Tax, KoMania Pa3MHOXHTE BIIpaBo, BBOJI TaHHBIX Ha CXEMe.

8.2.12 Pa3MHOkuTBH BripaBo - MeHI0 IIpaBka

Komanya pazmMHOXKaeT BOpaBo BBIZIEJICHHBIE HA PHCYHKE Tpadudeckue 00bEKTHL
Ota onepalys HIMPOKO MPUMEHSETCS IPHU CO3/IaHUM JAaHHBIX /ISl IOBTOPSIIOIIErocsi 000py 10BaHMUS.

[1=[] — JIA 6]:ICTpOFO BbI30BA KOMAH/IbI CITY’KUT KHOIIKa PasMHOXKNTH BIIpaBO Ha IIaHCINU

GyHKIMI prcoBanusd B 3aknanke PazMHokenne u 010Ku e

PazmHOXast BblAETEHHBIE Tpaduueckue OOBEKThI, MPOrpaMMa HyMepyeT CHUMBOJIBI YYacTKOB,
nomereHnid. Hy>kHO 0OpaTuTh BHIMaHKE Ha HyMEpAIHIO JIEMEHTOB 000pY/I0BaHHS.
COOTBETCTBEHHO HYyMepysl JIEMEHThl 00OpYyJOBaHMs M IUIAHMPYS OYEPEIHOCTb BBOJA JAHHBIX,
MOYKHO 3HaYUTEJIHO YCKOPHUTH MPOEKTHBIE paOOTBHI.

CmoTpum Takke: Menro [IpaBka, komanna CIeQyOmuii 9Tax, KoMaH1a Pa3MHOKHTE BIIeBO, BBOJI TaHHBIX HA CXeMe.

8.2.13 Oto0pa3zurs BJIeBO - MeHI0 IIpaBka
ITo xomMaH1e MPOUCXOAUT 3epKAILHOE OTOOpaXKEHUE BIEBO OOBEKTOB, BHIACICHHBIX HA PUCYHKE.

A — nus OBICTPOTO  BBI30Ba KOMaHIbl CIyXHUT KHomka OTo0pa3suTs BJeBO,

HaxoaiamasACs Ha MaHCJIM OCHOBHBIX (l)gHKI lHﬁ MPpOrpaMmabl.
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CmoTpum Takke: Menro [IpaBka, komanaa OTo6pasuTh BlipaBo, BBOMI IaHHBIX Ha cXeMe.

8.2.14 OrtoOpa3uts Bpaso - meH1o IIpaBka
ITo xoMaH1e MPOUCXOAUT 3epKAIbHOE OTOOpaKEHUE BIIPABO 0OBEKTOB, BBIICIICHHBIX Ha PUCYHKE.

Ab — nus OBICTPOTO  BBI30BAa KOMAaH/bI CIYXHUT KHomka (To0pa3suTh BIpPaBo,

HaxoaiamasaCs Ha aHEJIM OCHOBHBIX (l)gHKI lHﬁ MPpOrpaMmabl.

CmoTpu Takxke: Menro [paska, komada OToOpa3uTh BIeBO, BBOJI IAHHBIX HA CXEME.

8.3 Bua - meHro

Memnro Bup COACPKHUT KOMAH]/bI, CBA3aHHBIC C IIAHCIAMU HWHCTPYMCHTOB W OKHaMH JUIA
rpa(bnqecxoro BBOJIa JAHHBIX HA CXCMC U MMPCACTABIICHUSA UTOI'OB B rpa(bnqecxoﬁ q)opMe.

4 comapCc.0. - PRZYK1.GRD

Farin ﬂpaBKaQaHHme Pacuetes Mrorv Maparetper Orkno  Chpaska

BEEE fememer SEELET
@ 5:\ ®\ R CeOficTES PUCYHES ... > 'il = =

&k®\ < Zoam + F7

g AEH/

Zoom - Fa
Z00IMm - BECh PHUCYHOK Chl+Z
Z0om - BCA 0ANacTe pUcoBaHuA  Chil+d
Z00fm - PPartEHT PUCYHKE Chrl+hwd
Z00m MASEHD Chl+E
Mpegeaywmi macwrad F&
MNeperEll BHWE PHCYHES Chil+1

MoguMCTIUTE PUCYHOE, F&

215 11.00 |HCTaHnBKa NapatiETPOE EM0a PMCYHKOE.

Puc. 8.13. PackpbiToe meHto Bug

B cocTtaB MeHIO BXOAT CIEIYIONINE KOMaH/IbI:

[laHenn MHCTPYMEHTOB — 0TOOpa)keHUE WM CKPHITHE MaHeIe HHCTPYMEHTOB;

I10BOpOT B OKHE — TOBOPOT I10 YaCOBOW CTPEJIKE BUJIa C PUCYHKOM;

CBOWCTBA PUCYHKA — YCTaHOBKA CBOWCTB aKTYaJIbHOTO BUJIA PUCYHKA,;

Zoom + — yBEJHMYEHHE MacIITaba akTyalbHOTO PUCYHKA;

Zoom - — yMeHbIIIeHHe MacIliTada akTyalbHOIO PUCYHKA;

Z0o0om - BECb PUCYHOK — YCTaHOBKa MacmTada akTyaJlbHOTO PUCYHKA TaK, YTOOBI
OH OBLII BECh BUJICH;

Zoom - BCs 00/1aCTh PUCOBAHMS — YCTaHOBKA MacmTaba akTyalbHOrO PHCYHKA TaK, YTOOBI
ObLTa BUHA BCS 00JIaCTh, JOCTYIHAS TS PUCOBAHMS;

Zoom - GparMeHT pucyHka — BBIOOp IpocMaTprBaeMoro ¢pparMeHTa pucyHka;

Z0oom 1mJIaBHO — TUIaBHOE M3MEHEHHUE MaciTada pUcyHKa;

[peapLaynmmii Macrabd — BOCCTAHOBJICHHUE MPEbIIYILEro MaciTada pucyHka;

Ilepemenienne pucyHka — IepeMeIlIeHUE PUCYHKA;

[1oaYUCTUTH PUCYHOK — TOJYUCTKA BUJIUMbIX PUCYHKOB.
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8.3.1 IlaHesM MHCTPYMEHTOB - MeHIO Bun
Be160op 3T10#1 KOMaHIBI O0TOOpakaeT AUANoroBoe OKHO IlaHenn WHCTPYMEHTOB, CIIyJKallee Ui

YCTAaHOBKH BHJa HAaHCJIN OCHOBHBIX (1)¥HKI IHﬁ IIpOorpaMmMbI WJIN HaHCJIn HKLMH PUCOBAHUS.

OT06pazuTE NaHE N HHCTPYMEHTOE

[w MaHens oCHOBHEIR SYHKLWME NpOrpanhs

v Marens dyHkuMi pUCOBaHMA.

v

: |x DTMEHal |? anaskal

Puc. 8.14. lnanoroBoe OkHO aHenn MHCTPYMEHTOB

CmoTpu Takxke: Menro Bu.

8.3.2 IloBopoT B 0OKHe - MeHIO Buja

Brei6op koMaHabl TpUBEAET K TMOBOPOTY IO YaCOBOHM CTpENKe YacTH OKHA JUIl PUCYHKA W
TaOIMYHOW YacTH B okHe JaHHbIe - PucyHku wimu Mroru - PUCyHKH

CmoTpu Takke: Menro By, BBoj JaHHBIX Ha cxeMe.

8.3.3 CaoiicTBa pucyHka - MeH10 Bua

Komanga Be3biBaeT auamoroBoe okHO CBorctBa pucyHka (Puc. 8.15), xoropoe mo3Bosser
YCTAaHOBHUTH CBOMCTBA aKTYaILHOTO PUCYHKA.

@ — KOMaH/y MOXHO BBI3BaTh, HaxHMMast komOuHarmto kinasum Ctrl +G.

CeofcTBa pHCYHKa E
i acuran °/o T erywMi cnoﬁl j|

~laroie NpM PUCOBEHWM TEKYWERD BUaa | [ Bh0ENEHWE OFBEKTOR Ha PHCYHKE |
T U geT BrgeneHHoro ofberTa:
[ Cetka: mﬂ cH
| [l Temuosenenmin J|
Ueet ykasaHHore ofekTa:
[+ FopusoHTanbHaA AMHERAKA | [ 3enenwi J|
[¥ BeprukanbHan nHHERKa LEeT BEILENEHHOrD YKaskIEIEMOrD OfEekTa
| [C]Tonytoa J|
[~ MpHMEHHTE ANA BCEX BHAOE

{+ B enWTh OBEKTH B OKHE
" BolaenHThk NEpPECEeranlHe 00bEKTH
[+ Momowb B coeaMHEHHH

[~ Pucosanue B pexure OPTOD

| V CTaHnapTHEIE CEOHCTES |

‘ [paBk.a cnoA pHcyHKa | |\/ ----------- 0 k” x OTrieHa ” ? Cnpagka

Puc. 8.15. OnanoroeBoe okHo CBOWCTBa pucyHKa.

Hipke onucanbl 3Ha4eHUS OTACIBHBIX II0JICH B JUaJIOTOBOM OKHE.

MacmTa0 - mojie TeKCTOBOE

Mone TekcToBOE CIYXXUT ONnAa yCTaHOBKU akTyanbHOro Buaa pucyHka.

Texymmii cJ10if - CIUCOK PACKPBIBAIONINTiCH
B cnucke MOxHO YCTaHOBUTb, Kakon crow nonb3oBatens craHeT TeKylwnm crnoemMm Ons BHOBb BCTaBIAEMbIX TNIVHUIA, 0pr>KHOCTel7I,

NPSMOYTONIbHUKOB, TEKCTOB (rpadmyeckme obbekTbl ¢ 3aknagku Mpaduka }\j_;( Ha naHenu OYHKLIMIA PUCOBAHNS).
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ITomomb pucoBaHMA B TEKylIeM BHJIE - TPynna
Mpynna no3BonsieT yCTaHOBUTL NapaMeTpbl paboTbl MPOrpaMmbl, MOMOrarLLME PUCOBATb.

CeTka BbloeneHue atoro nons Bbl60pa npueeneT K BbiICBEYNBAHUID CETKN, obnervatoLLen onpeaeneHune KoopanHat 3y1IeMeHTOB
PUCyHKa. Psapom B TekcTtoBOM none HY>KHO 3ajaTb pa3Mep CETKN.

LWar: Ecnu ato none 6yneT BblAENEHO, TO Kak pUCOBaHWeE, Tak U NepemeLLeHNe 3NEMEHTOB pUCYHKa OyaeT BbIMOSHATLCS C
LiaroM, 3afaHHbIM B COCEOHEM TEKCTOBOM More. Takoe pelleHue obneryaeT coeauMHeHUE OTAErNbHbIX 3MEMEHTOB
obopynoBaHus. [lepxxa HaxaTtow krnasuwy Alt, MoxHO pucoBaTh 6e3 wara, xoTsi none Lar BbigeneHo.

FopusoHTanbHas nuHenka BbigeneHne atoro nons npusBedeT K BbICBEUYMBAHMIO FOPU3OHTamNbHOM NUHENKU B aKTyanbHOM OKHe
PUCYHKa.

BepTtukanbHas nuHenka BbligeneHne aTOro nonsi NpuMBeAET K BbICBEYMBAHUIO BEPTMKANbHOM JIMHEWKM B aKTyarbHOM OKHE
pUCYHKa.

MpumeHUTL ANA BCex BUAOB

Ecnu ato none 6y,qu BblAeneHo, T0 napamMeTpbl YCTaHOBSIEHHbIE Bbllle 6y/:lyT npuMeHeHbl ana Bcex
BXAOB B aKTyarlbHOM OKHE C pPUCYyHKaMMW.

BbiesieHne 00bEKTOB HA PUCYHKe - Tpyna
prnna CnyxuvT ansa yCTaHOBKN CBOWCTB BblAeneHns rpaqmqecmx 06bEKTOB Ha PUCYHKe.
LiBeT BbiaeneHHoro obbekTta Cnncok CIyXunT ansa BbI60pa LBeTa BbICBEYEHHbIX 06LEKTOB Ha PUCYHKe.

LiBeT ykazaHHOro o6Lekra Cnncok cnyxuT Ans Bblbopa UBeTa BbICBEYEHHbIX OOBHEKTOB HA PUCYHKE NPU MPUBIKEHUN K HUM
Kypcopa MbILLIW.

LiBeT BblAeneHHoro YKasbiBaeMoro obbekTa

Cnncok cnyxut Ans Bblbopa LBeTa BbICBEYEHHbIX OGBLEKTOB, KOTOpble paHee Gblnu BblOeneHbl, a
3aTeM yKasaHbl Ha PUCYHKE NP MPUGTIVKEHUM K HUM Kypcopa MbILLK.

BbiaenuTb 06bekTbl B OkHe  BbiGop 3TOro norns onuuv npueedeT K TOMy, YTO NMpU BbiAesnieHun 06BHEeKTOB Mpy MOMOLLM yKa3aHUst
obnact BblaeneHnsi B Heln GyayT TONbKO Te OGbLEKTbl, KOTOPble MOSHOCTLI0 HAXOASATCA B AaHHOM
obnactu.

Oo6nactb
BblaeneHus

Oébembl

p—
O6BLeKTbI

BLIOENEHHDIE |- HeBblAeneHHbIe

\_ J

Bbigenutb nepecekarolime o6beKTbI

Bbl60p 9TOro nona onuun npmeedeT K ToOMy, YTO NMpu BblaeneHun o6bekToB Npy NOMOLLN yKa3aHUA
obnact BblAeneHns B Hen 6y,El,yT TONMbKO Te OOBEKTbI, KOTOpble MOMHOCTBLIO HaxXoAsATCH B AaHHOMN
obnactv unu nepecekarT ee rpaHuy.

N

O6nactb
BblaeneHus

O61BLeKTbI

Ebl,qe.ﬂeHHble

Momolub B coeanHeHUU Bbl60p 9TOro nona npuBeneT K TOMy, YTO nporpamMma BO BpemMsA pUCOBaHUA 6yp,eT aBTOMaTU4eCkun
COEINHATb 3NEMEHTbI 060py,EI,OBaHVIF|, pacnonoeHHble 6nm3ko Apyr K opyry. 370 no3BonsieT obnerynTb
coeanHeHune pr6OI'IpOBO,E|OB, OTONUTENbHbIX I'IpVI60p0B, apmMaTtypbl U T.N.

PucoBaHue B pexxume OPTO
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BbiGop 3TOro Monsi BbI3OBET BKIHOYEHWE OPTOrOHanbHOrO pexumMa pucoBaHusa. OH momoraeT ObiCcTpo
pvicoBaTb FOPU3OHTaslbHble U BepTUKanbHble NuHUM. BpemeHHo pexxm OPTO MOXHO BKMOUUTH MpuU
HaxaTuu nesowi knasmm Shift.

CraHapTHbIE CBOICTBA - KHOINKA

KHorka no3BonsieT yCTaHOBUTL CTaHAAPTHBLIE CBOMCTBA PUCYHKA.

IIpaBka cj10s1 pUCYHKA - KHONKA

HaxaTve Ha 3Ty KHOMKy MpuBefET K BbiCBeYMBaHUIO AWanoroBoro okHa CIOW pUCYHKA, Aatoliee BO3MOXHOCTb A (hopmaTupoBaHus
OTAENbHbIX CII0eB PUCYHKa.

CBoiicTBa pUCYHKa MOXKHO YCTAHOBUTH B IPOLIECCE PUCOBAHHUS IPHU TOMOIIM KHOIOK CBOMCTB
pucyska (Puc. 8.16)

KHonku cBowncTB
pUCyHKa

N &

&
j
LTo=a
| | j e

Pwuc. 8.16. KHonku CBolicTBa p1cyHKa

CmoTpu Takxke: Menro Bui, BBoj1 IaHHBIX Ha CXEME.

8.3.4 Zoom + - meHro Bun
Komania mpuBoUT K yBETUUEHUIO MacIITada akTyalTbHOTO PUCYHKA.

@ — KOMaHJy MOXHO TaK>Ke BbI3BaTh, HAkuMasi kinasumry F7.

CmoTpum Takke: Menro Bu, komanapr: Zoom -, Z0om - BECh PHCYHOK, Z0Om - BCst 00JIACTh PUCOBAHUSI

8.3.5 Zoom - - meH10 Bua
Komania mpuBoaUT K yMEHBIIICHUIO MaciTaba aKTyaIbHOTO PUCYHKA.

@ — KOMaH]ly MO>KHO BbI3BaTh, HakUMasl kiaBuiry F8.

CmoTpum Takke: Menro Buz, komauasr: Zoom +, Zoom - BeCh PUCYHOK, Z0OMm - BCSL 00JIaCTh PUCOBAHHS

8.3.6 Zoom - Becb pUCYHOK - MeHIO Bun

KOMaH,Z[a YCTaHaBJIMBACT Macirad AKTYAJIbHOI'O PHUCYHKA Tak, yTOOBI OH OBLI MOJHOCTBIO
BHJCH B OKHC.

@ — KOMaHJy MOXHO BbI3BaTh, HAMMasi KomMOuHanuto kiasuin Ctrl+Z.

CmoTpum Takke: Mento Bun, komauasr: Zoom +, Zoom -, Zoom - BCst 001aCTh PUCOBAHHS

8.3.7 Zoom - Bcs1 00s1acTh pUCOBaHUS - MeHIO Buj

Komanna ycTaHaBnmBaeT MacmiTad akTyadbHOTO PHCYHKA TakK, 4YTOOBI Oblla BHIHA BCE
MIPOCTPAHCTBO, AOCTYITHOE JIJIsl PUCOBAHMSL.

@ — KOMaH/y MOXXHO BBI3BaTh, HaxHMMast kKoMOuHarmio kinasui Ctrl+A.

143



8. CTpyKTypa MeHro

CmoTpu Takxke: Mento Buj, komans: Zoom +, Zoom -, Zoom - BeCb PUCYHOK, Z00m - parMeHT PUCYHKA.

8.3.8 Zoom - ¢pparmeHT pucyHka - meHio Bun

Komanga mo3BossieT BBIOpaTh paccMmaTpuBaeMblii (parMeHT pucyHka. Ilocime ee BbI3oBa
KypCOpOM MBIIIA  (iep:Ka HAXKATOi JIeBYI0 KJIABHIIY MBbIIIH) HEOOXOJUMO BBIOpATh
MpOCMaTpUBAaEMbIii (hparMeHT pUCyHKa.

@ — KOMaHy MOXXHO BBI3BaTh, HOKMMasi KoMOuHauto kiapui Ctrl+W.

CmoTpu Takxke: Menro Buj, komanis: Zoom +, Zoom -, Z00m - BECb PUCYHOK, Z00M - BCsi 00J1aCTh PUCOBAHUSI.

8.3.9 Zoom nmiaaBHo - MeH1o Bua

Komanna nepexirodaeT nporpaMMy B pexHM IJIaBHOTO U3MEHEeHHUs Macitaba pucyHka. [locne
€€ BbI30Ba HEOOXOIUMO KYpCOp MBIIIH (JIepsKa HAXKATOW JIeBYH) KJIABHIIY MBIIIN) TIEpEIBUraTh
BBEPX C LIENBIO YBEIIMYCHUS MACIITa0a UM BHU3 C LIETBIO €r0 YMEHBIIICHHSI.

Q — s ObICTPOTO BBI30BA KOMAaHABI CIYXHUT KHomka IljaBHOe W3MeHeHUe
MaciTada, Haxo/IAIIascs Ha MaHean )YHKIMA PUCOBaHUSI.
@ — KOMaHy MOXHO TaK)Ke BbI3BaTh, HAXXKUMasi komOuHanuto kiasuin Ctrl+E.

CmoTpu Takxke: Menio Bua, komanasl: Zoom +, Zoom -, Zoom - BeCb PUCYHOK, Z00m - BCsi 00JIaCTh PUCOBAHMSI.

8.3.10 Ipeaviaymmii macmrad - MeHI0 Bun
Komanza BeI3bIBaET MpeAbLIy N MacTad pucyHKa.

®\ — s OBICTPOTO BBI30BA KOMaHABI CIyXHUT KHomnka Ilpeapigymmii macmrad,
HAXOJAIIAsICs Ha MaHeTu QYHKIIUN PUCOBAHMS.
@ — KOMaH/Iy MOKHO TaK)K€ BbI3BaTh, HAXKMUMas Ki1apuiry F6.

CmoTpm Takxke: Mento Bun, komaus:: Zoom +, Zoom -, Z0om - BECh PHCYHOK, Z00m - Bcsi 00JIaCTh PHCOBAHHUS, Z00m
IJIABHO.

8.3.11 Ilepememienune pucyHka - MeHI0 Bun

Komanna mnepexirouaer mporpaMMy B pEXUM IepeMelleHus pucyHka. Ilocie ee BbI3oBa
KypCOPOM MBIIIH (Jep:Ka HAXKATOI JIeBYI0 KJIABMIIY MbIIIHM) MOXXHO MIEpEIBUTATh BECh PUCYHOK.

& — 171 OBICTPOTO BBI30BA KOMaHJIbI CIy>XKUT KHOmKa Ilepememnenue, Haxoasmascs
Ha naHenu GYHKIUH PUCOBAHNSL.

@ — KOMaH/y MOXHO TaK)Ke€ BBI3BaTh, HOKMMasi KoMOuHarmto kiapum Ctrl+1.

8.3.12 IloaguucTUTh PUCYHOK - MeHI0 Buj

Bo Bpemst pucoBaHusi MOKET BOSHUKHYTh CUTYallUsl, B KOTOPOIl MporpaMMa OCTaBUT Ha SKpaHe
OTMETKH, TIEPEMEIICHHBIX U YIAJICHHBIX OOBEKTOB (T.H. Mycop). BrIOOp 3TOil KOMaHIbI BBI3OBET
MMOJYUCTKY BUA PUCYHKA B aKTyaJIbHOM OKHC.

<t — a1 OBICTPOTO BBI30BA KOMAaHABI CHYKUT KHOmKa Iloq4McTUTH PHCYHOK,
HAXOJAIIAsICS Ha MaHeTu QYHKIIUN PUCOBAHMS.
@ — KOMaH/y MOXHO TaK>Ke BbI3BaTh, HAkuMasi kinasumry F5.
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8.4 [1aHHbIe - MeHIo

Mesnro I[aHHbIe COACPKUT KOMAaH/IBI, CIyXallue I BBOAA JAHHBIX, CBA3AHHBIX C TCKYIIIHUM
IIPOCKTOM.

i) Comap C.O.

Fain [paska Buo EPIEGEEEE Facueter Mroruw MNapametper Okno  Crpaeka

0 = E D6wme ... Chrl+0 @c
5 DoreweHma Ctil+P =
N O\ W= PucyHkm Chil+D =

m C)\!C)\ <, '\\: MaTepHans cTpOMTENEHEIE .. Ctrl+bd

KoncTpykwsa nognon, oron. npudopoe ... Ciil

P OpMET CAOSE PHCYHKA ..
P OprMaT STHKETOK 3 NEMEHTOE ...

Mpaeka CnKck.a pUCYHKOE

BEOA LAHHEIR B NpOEKT

Puc. 8.17. PackpbiToe MeHto [JaHHble

B cocrtaB MeHI0O BXOIAT CJIICAYHOINEC KOMaH/bl:

Ooume — BBOJ, OOIIMX MJaHHBIX OO0 OOOpYIOBaHMM W HapaMETPOB
ACUeTOB;

IlomeneHus — BBO/JI IaHHBIX O TIOMEUICHUSX;

Pucynku — rpaduueckuii BBOJA JaHHBIX HA PHCYHKaX M HaHECEHHE
3JIEMEHTOB 000PY10BaHUsI Ha IIaHBI 3TaXKeH;

Marepuajbl — IIOTIOJTHEHUE KaTajlora CTPOMTENBHBIX MaTepUalIoB;

CTPOUTE/IbHbIE

KoHcTpyKus noamnoJ. — KaraJlor  KOHCTPYKIMHA  TOAMOJBHBIX  OTONHMTENILHBIX

TOIL. Npudopa puOOpOB;

@DopMaT CJI0€B PUCYHKA  — PEJaKTUPOBAHUE CIIOEB PHUCYHKa JUII W3MEHEHHs IIBETa,
TOJILLIUHBI JTMHUM, CTWIA U pa3Mepa MpudTa;

DopMAT ITHKETOK — (hopmaTupoBaHuEe BHEIIHET0 BHUJA OSTHKETOK HJIEMEHTOB

3J1€MEHTOB 000py10BaHus, PACIIOJIIOKEHHBIX HA CXEME;

HEaBKa CITUCKA PUCVHKOB — DPCHAKTHUPOBAHHUEC CIIMCKA PUCYHKOB, BXOIAIIHUX B IIPOCKT.

CMoTpu Takxke: BBoj IaHHBIX.

8.4.1 OO6mue — meH1o JlaHHbIe

Komanga O6mue BbI3bIBacT AuaiioroBoe okHo JlaHHbie - O0mue, cayskaiiee i BBOAa O0IIMX
JIAHHBIX, KACAIOIUXCS IPOSKTUPYEMOTO 000PYIOBAHUS U IIAPAMETPOB PACUCTOB.

[Tonpobnas uHdopmalus o0 BBOJE OOIIMX JAHHBIX MPUBOIUTCS B MyHKTE 5.3. O0mme 1aHHbIE,
ctp. 18.

-~ — Juig OBICTPOTO BBI30BA KOMAaHJBI CIY)XUT KHOmMKa QOOmIMe, HaXOMsIIascs Ha
HAHEIN OCHOBHBIX (DYHKIIMIA IPOrPaMMBI.

@ — KOMaHy MOXHO Tak)Ke BbI3BaTh, HAXKUMasi komOuHanuto kiasuin Ctrl+Q.

CmoTpu Takxke: Menro Jannsle, BBoa qannbix, O011Me JaHHbIEe, BBOJI JaHHBIX HA CXEME.
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8.4.2 Ilomemenus — menio Jlannbie

Komanza Be3bIBaeT nuanoroBoe okHo [lannbie - [ToMermenus, cioy»amiee s BBOAA JAaHHBIX O
INOMENIEHUIX OTAIUIMBAEMBIX U O TEX, Yepe3 KOTOpPBIE MPOXOIST TPYyOOIPOBOIBI MPOSKTUPYEMOTO
000pyI0BaHUSI.

[Mompobnass mHDoOpMaImsi 0 BBOJAE OOUIMX MAHHBIX MNPUBOAUTCA B TMyHKTEe S5.4. JlaHHBIE 0
noMenieHuXx, ctp. 23.

[}] — i OBICTPOTO BBI30BA KOMaHABl CIyXUT KHOmnKa Jlanubie - Ilomemenus,
' HaXOJIAIIAsACs HAa TAHEJIU OCHOBHBIX (DYHKIIMIA MPOTPaMMBEI.

@ — KOMaHy MOXHO TaK)Ke BbI3BaTh, HAXKMMasi komMOuHanuto kiasuin Ctrl+P.

CmoTpu Takxke: Menro Jannbie, BBoa nannbix, JaHHble 0 moMenieHusx, BBoJ1 JaHHbBIX HAa CXEME.

8.4.3 Pucynku - meHio /lannbie

KOMaH,I[a BBI3BIBA€T OKHO MaHHBIe - PI/ICXHKI/I, ClIyKamee JIsd rpa(bnquKoro BBOJid JAHHbBIX Ha
CXEMC UJIKM pUCOBAHUS IVIAHOB.

— JJIA GBICT'pOFO BbI30OBA KOMAHIBI CIIYKUT KHOIIKA I[aHHbIe - Pl/lcyHKI/I,
Haxogga1ascsa Ha NaHEJIM OCHOBHBIX (l)_y_HKllI/If/'I MPOrpaMmaI.

@ — KOMaH/y MOKHO TaK)K€ BbI3BaTh, HAKUMas komOuHaruio kinasum Ctrl +D.

CmoTpu Takxke: Menro Jannble, okao Jlannble - Prucynku, BBoj1 qaHHBIX, BBOJI IaHHBIX HA CXEME.

8.4.4 MarepuaJjbl cTpouTesibHbIE - MeHIO laHHbIE

KOMaH)Ia BBI3BIBACT OHUAJIOIOBOC OKHO Karanor MAaTCpUaJIOB, ClIyKalee i1 BBOAA
CTPOUTCIILHBIX MATCPHUAJIOB, KOTOPBLIC MOTYT OBITH HCIIOJIb30BaHbI npu COo3aHrun KOHCprKL[I/Iﬁ
TOAIOJBbHBIX OTOIHNTCIIbHBIX HpI/I60pOB.

@ — KOMaHy MOXHO TaK)Ke BbI3BaTh, HAKMMasi KomOuHanuo kiapui Ctri+M.

CmoTpu Takxke: Mewnro Jaunble, okao Jlanuble - Prucynku, BBoj1 1aHHBIX, BBOJI IaHHBIX HA CXEME.

8.4.5 KoHcTpyKums moanojJbHbIX OTONUTEJIbHBIX MPUOOPOB - MeHI0 /{anHbIe

KOMaH)Ia BBI3BIBACT OHUAJIOIOBOC OKHO /LA4HHBIC - Komnc KW ITOAITOJBHBIX OTOMNMTCIBHBIX
H[2H60[20B, CJIy’Kallec JId BBOJAA I(OHCTp}/'KLlHﬁ IIOAIOJBbHBIX OTOIMMUTCIIBHBIX HpI/I60pOB.

@ — KOMaH/Iy MOKHO TaK)Ke BbI3BaTh, HAKUMas komOuHaruio kinasumn Ctri+K.

CmoTpu Takxke: Meuro Jaunble, okuo Jlanublie - Prucynku, BBo1 1aHHBIX, BBOJI IaHHBIX HA CXEME.

8.4.6 ®opmar cJjioeB pUCyHKa - MeHIO /laHHbIe

Komanza BeI3bIBaeT 1uanoroBoe okHo CIIOU PUCYHKA, IPeIHa3HAYEHHOE AT (popMaTHpOBAHUS U
NIPaBKU CJI0€B pUCYHKA. [IpaBka cli0eB puUCyHKa MO3BOJIIET U3MEHUTH L[BET, TOJILMHY JIMHUHU, THIT U
pasmep mpudTa A7 OTAETBHBIX Tpauyeckux OOBEKTOB, PACIIONIOKEHHBIX Ha CXeME M Ha IUIaHax
ITAXKEN.

[Ipumep ncnonb30BaHuUs CI0EB PUCYHKA IPUBEEH B MyHKTe 5.5.15 Ha c1p. 50.

CMOTpVI TaKxke: Menio gaHHLIC, KOMaH/Ja q)O[!MaT OTHUKCTOK 3JICMCHTOB, BBoj 1aHHBIX Ha cXEMe.
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8.4.7 MdopmMat 3THKeETOK JIeMEHTOB - MeHIO /[aHHbIe

Komanma BbBbIBaeT guanoropoe okHO [lanHbple - @Dopmar AITHKETOK Ha PUCYHKE,
npenHa3HaueHHOe I (HOPMATHPOBAHMS BHEIIHEr0 BHAA ATHUKETOK JIIEMEHTOB OOOpYIOBaHHMS,
PacIoIOKEHHBIX Ha CXEME M Ha IUIaHaX JTaxei. brmaromaps 3TOMy MOMKHO ONpeAenuTbh, Kakas
uHpopMaIms 00 IeMeHTax 000py10BaHUs HAXOJUTCS HA STHKETKaX.

[Tpumep popmaTpoBaHUS STHKETOK MPUBE/IEH B IIyHKTE 5.6 Ha cTp. 54.

CMOTpVI TaKxke: Menio gaHHI’IC, KOMaH/Ja q)O[!MaT CJIOCB PUCYHKA, BBoj 1aHHEBIX Ha cxeMe.

8.4.8 IlpaBka cnmHCKa pUCYHKOB - MeHIO J[aHHbIe

KOMaH,Z[a BBICBCUYMBACT JHAJIOIOBOEC OKHO Crmcok PUCYHKOB B ITPOCKTEC, CIIYXKAIICC IJIA IIPaBKU
CIIMCKa PUCYHKOB, BXOIAIINUX B IIPOCKT.

CmoTpu Takke: Menro Jannble, BBoJI JaHHBIX HA CXEME.

8.5 PacueTtbl - MeHI0

BI)I60p ITOU KOMAaH/JbI ITO3BOJISICT BBIITOJIHATE PACYCTEI HA OCHOBEC TCKYINNX TAHHBIX.

— JJIA 6LICTpOFO BbI30OBa KOMaH/IbI CJIIYKHUT KHOIIKA PaC'{eTLI, HaxXogdg1IasaCsa Ha
Ha"HCJIM OCHOBHBIX (l)y_HKllI/If/i MPOrpaMmabI.

@ — KOMaHAy MOXHO TaK’K€ BbI3BATb, HA’KUMaAs KIIABUIITY F9.

¥4 comapc.0o. -PRZYK1.GRD
Faiin [paeka Bug JaHHeeE Mrorw  Mapamerpel OkHo  Cnpaeka

DEDERETRE BB @& [Hcm=E
[V —‘--‘.u.”l'l"ﬁ?ﬂr-s--f‘:"ilfhﬁ'ﬂ
G')\@\@ g Bt = T

215 11.00 |BbII'ID.FIHBHMB PACYETOE

Puc. 8.18. PackpbiToe meHto PacueTsbl.

CmMoTpum TakkKe: Pacuersl, MeH0 YTOrH pacyeros.
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8.6 Utorm — meHIo0

Mento UTorm cozmepx’aT KOMaH[Ibl, CBS3aHHBIE C MPOCMOTPOM HMTOIOB PACYETOB, BEIOMOCTEM
MaTepUaioB U CIHCKA OIIMOOK, CBA3aHHBIX C TEKYIIUM MIPOEKTOM.

§% comapc.o. - PRZYK1.GRD

Faiin [Opaera Buo  Handee Eacqen:n Napartetper Qeno  Crpaska

CEHERDTR@ § - 4
TMardeL HWA _—

-w_f? £ Q 5, —_— .u.?- | r T pyGonposane!
E’ q q 4 OTonuTenbHBIE NpHEopE! —
_— KoHCTpyKUMA Nognon. oTon. NpUGopoE
MognonkHele OTONMTENEHEIE NPHE0RE!
Jpyrve natpetuTeid
Hacock
Ll MpKYAAUMOHHBIE KONBULE
HacTpokiku
PBrcyHem Ctil+R
[R[INELat Ctrl+B
M aTepuaned ..

CopTHpoek.a TagnMy, ...
P OprETHPOEAHHE TAONML ...

P OpMaT cnoes pHCYHEE ...
FOPMET ATHKETOK 3 NEMEHTOE ...

Mpoct4oTp TAEMY M CREM & HTOFSMM PECHETOE,

Puc. 8.19. Packpbitoe meHto Utorn

B cocrtaB MeHI0O BXOIAT CJIICAYHOINEC KOMaH/bl:

Oomue — MPOCMOTP OOIIUX UTOTOB PACUETOB;

IHomernenus — TPOCMOTP UTOTOB PACYETOB MIOMEIIICHHIA;

TpvOoonpoBoabI — TPOCMOTP UTOTOB PACYETOB TPYOOIIPOBOIOB;

OronureabHble — TPOCMOTP UTOTOB PACYETOB OTOMUTEIHHBIX IPUOOPOB;

npudopbl

KoHcTpyKImMs — TPOCMOTP KOHCTPYKITHH MOJIIOIBHBIX OTOIMUTEIIEHBIX MPHOOPOB;

IO/III0JI. OTOIL.

nputopos

IToamoabHbIE — TIPOCMOTP UTOTOB TOI00PA MOATOIBHBIX OTOIUTENBHBIX TPHOOPOB;

OTONMTEIbHBIE

npudopbl

Apyrue — TPOCMOTP MTOTOB PACUYCTOB JIPYTHX ITOTPEOUTEIICH;

NoTpEeOouTE N

Hacocbl — IPOCMOTp TApaMeTpoB pabdOThl HACOCOB, HCIOIB3YEMBIX B
000pyTOBaHUY;

MPKVJIANHOHHBI — TPOCMOTP MTOTOB PACUYCTOB IIUPKYJISIIHOHHBIX KOJICI;

KOJblIa

Hactpoiikn — IPOCMOTP BEAOMOCTEN C HACTPOUKAMHU PETYJIMPYIOLIEH apMaTypbl;

PucyHku — OTOOpa)XeHHE UTOTOB PacdeToB B BUJE IpaUuecKoil cXembl HIU
IUIAHOB ATAXKEH

[0) 1117 (1N’ — MPOCMOTP CIHCKA OIIHOOK, 0OHAPYKEHHBIX BO BPEMsI PaCUyeTOB,;

Marepuaabl — BBI30B MEHIO C BEIOMOCTSIMA MaT€pPHAJIOB;

CopTHPOBKA UTOIOB — COPTHPOBKA COJAECPIKMMOTO TaOJIHUIIBI C UTOTAaMU PacyeTOB;

@opMaTHPOBAHKE — BBIOOp CTPOK U CTOJIOIIOB, Kakue OyIyT MpPUCYTCTBOBATH B
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Ta0JIun aKTHBHOMU Ta6JII/III€ C UTOT'aMH pacCuCTOB,

dopmMmar cjaoeB — PCAAKTUPOBAHUEC CJIOEB PHCYHKa C IMLCJIbIO HN3MCHCHHUA LBCTA,
HMCYHKA TOJIIIUHBI JIMHUH, CTUJIA U pa3Mepa H_IpI/I(l)Ta;

DopMaT ITUKETOK - (bOpMaTI/IpOBaHI/Ie BuJa OTHUKCTOK JJICMCHTOB O60py,[[0BaHI/I${,

JJEMEHTOB PaCIOJIOKCHHBIX Ha pUCYHKAX C UTOT'aMHU PacuCTOB.

Ecnu ans Tekymux JaHHBIX HE BBIMOJHEHBI PacyeTbl WM H3-3a OIMIMOOK, OOHApYy>KEHHBIX BO
BpeMs pacueToB, He ObUT co3AaH (aill ¢ UToraMu pacyeToB, TO MporpamMma Mpu IMOMBITKE BbI30BA
KOMaH/I, CBSI3aHHBIX C UTOTAMU PaciyeToB, UHPOPMHUPYET 00 OTCYTCTBUU (paiiyia ¢ UTOTaMHU.

Htorm pacderoB, a Takke BEAOMOCTH MaTEpPHAJIOB IPEACTABICHBI B BUIE TAOJHII U HA CXEME.
ConepxuMoe si9eeK ATHX TaOJIUIl HE MOXKET OBITh M3MEHEHO. 3aTO OCTyIHA (DYHKIINUS KOMHPOBAHMS
BbIJIeNIeHHOTO (hparMenTa B Oydep oomeHa.

B OonbmmHCTBE Cciy4aeB COACP)KUMOE TAaOIHILI MOXXHO OTCOPTHUPOBATh COTJIACHO BBIOPAHHOTO
kimova. C 31oif nenpio u3 MeHo_UToru cienyer BoI3BaTh KoMaHay COpTHUPOBKA UTOLOB.

I'padmueckne OOBEKTHI Ha CXEME C WTOTaMH PacdyeTOB HE MOTYT OBITh MOIU(HUITUPOBAHBI.
MOXXHO W3MEHUTHh TOJIKO WX BUJ Tpu nomomu ¢yHkiuu Popmar cioeB pucyHka u Popmar
STHUKETOK DJIEMEHTOB.

CmoTpum Takke: Menro Pacuersl, Toru pacyeroB, MeHIO MarepHaibl.

8.6.1 OO6umIue — menro Utorn

BbI30B 3TO#1 KOMaH/IbI IPUBEJET K 0TOOpakeHHIO TabmuIpl UToru - Obmme ¢ o0ImMu UTOraMu
TEKYIIEro MPOeKTa.

[TonpoOnast napopmals o TadnMIEe ¢ OOIMMMH WUTOTaMH PacyeTOB IPHBEICHA B MyHKTE 7.2.
OO0mmue urorm pacyeros Ha cTp. 106.

CmoTpu Takxke: Mento Utoru , Mento Pacuersl, Toru pacyeTos.

8.6.2 Ilomemenus — menio Utorn

Bb130B KOMaHbI IpUBENIET K 0TOOpaXkeHHI0 Tabaubl Uroru - [ToMenenus ¢ uToraMu pacyeToB
IIOMEILIEHUH.

[TonpoGHas uHpopMaLust 0 TabIHIIEe C UTOTAMHU PACUETOB IMOMEIIECHH NMPHUBEJCHA B IyHKTE 7.3.
Hrorn pacyeros nomemenmii Ha ctp. 109.

CmoTpum Takke: Mento Utoru , Merio Pacuers, IToru pacueros.

8.6.3 Tpy6onpoBoasi — meHo Utorn

BbI30B 3T0ii KOMaH/IBI TPUBENET K 0TOOpakeHHIO Tabiuiel Mtoru -TpyOompoBoAbl ¢ UTOTaMH
pacueToB pa3BOASIINX TPYOOIPOBOIOB.

ITonpoGHas uHdopMmanys 0 TabauLe C UTOraMH PacyeTOB TPYOOIPOBOIOB MPUBEEHA B ITyHKTE
7.4. Utoru pacyeroB TpydonpoBoaoB Ha ctp. 110.

CmoTpu Takxke: Menro Utoru , Mento Pacuerst, toru pacyeTos.

8.6.4 OtonuresbHbIC NPUOOPBLI — MeHIO U TOrNM

Bb130B KOMaHAbl mpHBEET K OTOOpakeHUro Tabmuubl Mrorm - OTonuTenbHbIE MPUOOPHI ¢
UTOraMu pacucTOB OTOIMTCIIBHBIX HpI/I60p0B, HCMOCPCACTBCHHO IMOAKIIOYCHHBIX K PAa3sBOAAINIUM
TpyOonpoBoIaM.

ITonpoGHas nHpOpMarys o0 TabIMLEe C UTOraMU PacyeTOB OTOMUTENBHBIX IPUOOPOB MPUBE/ICHA B
nyHkTe 7.5. UTorn pac4eTroB OTONUTEIbHBIX NPUOOPOB Ha cTp. 111.

CmoTpu Takxke: Menro Utoru , mento Pacuerst, Mtoru pacyeTos.
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8.6.5 KoHcTpyKuusi NOANOJIbHBIX OTONHUTEIBHBIX NPHOOPOB - MeHI0 U Torn

[To 51Ol KOMaH/AE BBICBEUMBACTCS TAONWIIA C KOHCTPYKUHMSIMH ITOJIOJBHBIX OTOMHTEIBHBIX
proOOpOB.
[lonpoGHas uHpopmaiyst 0 TabiaMLEe ¢ KOHCTPYKIMSAMH MOAINOJBHBIX OTONUTEIbHBIX HPUOOPOB
MpUBE/CHA B MyHKTE 7.6 KOHCTpYyKIMSA MOANOJIBHBIX OTONUTEJIbHBIX IPUOOPOB Ha cTp. 112.

CmoTpu Takxke: Menro Urtoru, menro Pacyersl, Toru pacyeros.

8.6.6 IloamosbHBIE OTONMTEIbHBIE IPUOOPHI - Menio Utorn

Bbe13oB koMmaHIbl TipuBeneT K oToOpaxkeHuto Tabmuibl Urtoru - TloAmonbHbIe OTONUTENLHBIE
IPHOOPBI C UTOTAMH TIOJI00PA TIOATIOIEHBIX OTOIMTUTEIBHBIX IPUOOPOB.
[TonpoOnast nadopmanus o TabaUIE C UTOraMHU PAcCUYETOB TONOILHBIX OTOMUTEIBHBIX MPHOOPOB
npuBeicHa B MyHKTe 7.7 UTOru pacyeToB NOANOJLHBIX OTONMTEIbHBIX NPUOOPOB Ha cTp. 113.

CmoTpu Takxke: Mento Utoru , Mento Pacuersl, Toru pacyeTos.

8.6.7 /[Ipyrue norpeduresu - meHo Utorn

Bp130B KOMaH/IpI IPUBEIET K OTOOpakeHHI0 Tadbuipl UTtory - TYe TOTPEOUTENN C UTOTAMHU
pacyeToB APYIUX MOTpeOUTENeH Terma.
[onpoGHas nHpopmaryst 0 TabaHIe C UTOTaMH PacueToOB APYTHX MOTpeOUTENeH Teria MpuBeIeHa B
nyHkre 7.8. UToru pacueroB aApyrux norpeduresneii Ha ctp. 114.

CmoTpu Takxke: Mewnro Urtoru, mento Pacyersl, Toru pacueros.

8.6.8 Hacocsbl - menio Utoru

Br130B KOMaHabI TipuBenET K oToOpakeHuto tadbmmiel Utoru - Hacockl ¢ mapamerpamu paboThI
HACOCOB.

[TonpoGHas nHpOpMaIMs 0 TabIMLE C UTOTAMHU PACUETOB LUPKYJIALUOHHBIX KOJIEl] MpPUBEICHA B
nyHkre 7.9 Ilapamerpsl pa6oTsl HacocoB Ha cTp. 115.

CmMoTpum Takke: Mento Utoru , Merio Pacuers, IToru pacueros.

8.6.9 LlupkyasinMoHHBbIE KOJIbLA — MeHI0 UTOrH

BbI30B 3T0if KOMaHABI TPHUBEAET K 0TOOpakeHHIO Tabuibl Utoru - [IUpKyISIMoHHbIe KOIbIIA ¢
UTOTaMU PacyeTOB LHUPKYIISAIMOHHBIX KOJIEI] Yepe3 BCe MOTPEOUTENH Tera.
[TonpoOnass wHbopManus o Tabmuie mpuBeneHa B nyHkre 7.10. HWrorm pacueroB
HHMPKYJISIMOHHBIX KoJiel Ha cTp. 116.

CmoTpu Takxke: Mento Utoru , Mento Pacuersl, Utoru pacyeToB

8.6.10 Hacrtpoiiku — menio Utorn

Bb130B 3TOI KOMaH[BI MIPUBENET K OTOOpakeHHI0 Tadbmuibl Mrorn - HacTpoliku ¢ BEOMOCTBIO
HACTPOEK PEryIHUPYIOIIEH apMaTyphI.
[onpoGHas nHpopmanys o TabiauIe C UTOraMH PacueTOB HACTPOEK MpHuBeaeHa B myHkTe 7.11. UTorn
pac4eToB HacTpoek Ha ctp. 117.

CmoTpm Takke: Menro Utorn, Mento Pacyersl, Torn pacdyeros.

8.6.11 Pucynku - menio Utorn

Komanpna BeBbBaeT okHO UTOorm - PucyHku, ciykamiee ajisi rpaduuecKoro IMpeacTaBICHHS
UTOTOB PAaC4Y€TOB B BUJE CXEMBI U IUIAHOB 3TAXKEH.
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[TompoOnass unpopmarmsi o0 OKHe cO cxemoil mpuBeieHa B myHkTe 7.1. UTorm B BHIe
rpaguyeckoii cxeMbl 000pPyA0BaHNs U IJIAaHOB Ha cTp. 104.

— 1A 6I>ICTpOl"O BbI30OBA KOMAaHBI CITYKUT KHOIIKA HUrtoru - P HCYHKH, HAXOOAIAsACS
Ha Na"HCJIM OCHOBHBIX HKLMH IPpOrpaMMEI.

@ — KOMaH/Iy MOYKHO Tak)Ke BbI3BaTh, HAKMMas komOuHaruio kiasumn Ctrl+R.

CmoTpu Takxke: Menro Urory .

8.6.12 Ommoku — meunro Utorn

BbI30B 3TOM KOMaHbl NPUBENET K OTOOPAKEHHIO CHMCKA OUIMOOK, OOHApy>KEHHBIX BO BpEMs
pacyeToB.

OKHO COJEp)KUT CIHMCOK BCEX OWIMOOK M TpenynpexaeHuid, OoOHApyKEHHBIX B Ipolecce
pacyeroB. Homepa cooOrieHnii 0 cepbe3HbIX OMMOKaX BBIBOIATCSA Ha KpacHOM (poHe.
[MogpoGHOe onumcanue cnvcka omuoOoK npuBeaeHo B myHKTe 6.1 [onck M ycTpaHeHne omMOOK Ha
ctp. 102

@ — JJIA 6BICTpOFO BbI30OBA KOMAH/bI CIIYKUT KHOIIKa O]J.I](Iﬁl(lfl, HaXogdg1IasaCsa Ha

NaHEJI OCHOBHBIX (hy_HKgI/II\/’I MPpOrpaMmabI.

@ — KOMaHy MOXHO TakK>Ke BbI3BaTh, HAXKUMasi koMOuHanuto kiasuin Ctrl+B.

CmoTpum Takke: Mento Utorn , Merio Pacuerst, IToru pacueTos.

8.6.13 Marepuaunbl — menio Utorn

Komanma MartepuaJibl BBI3BIBAET MEHIO, JIAIOIIEE BO3MOXKHOCTH JUISI TPOCMOTpa BEIOMOCTEM
MaTepHualioB, UCTIOIb3YEMBIX B 000pYyI0BaHUU.
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Jpyrie noTpetuT e

Hacoce

Ll MpEYNALMOHHEIE KOAbLE

Hactpobiku

PucyHEM Crl+R
Clwmtiem Chil+E

Tpytkl
OTonuTeneHeIE NpUEopE!
Apriatypa

CopTHpoeEka Tagmmy ..
P OprEATHROBEHWE TaGNML, ...

P OprET CAOBE PUCYHKS ..
P OpMET STHKETOK, 3 NEMEHTOE ...

BrICEETHTCA TAGMLA C BEAOMOCTARM METEQKAN0E.

Puc. 8.20. PackpbiToe MeHio MaTtepuansi.

B 0T0Opa)keHHOM MEHIO PACIIOIOKEHBI CIICTYFOIHE KOMAH/IBI:
Tpyon! — TPOCMOTP BEJIOMOCTH TPYO;

TOINIUTECJIbHLIC ITPHA bl — MIPOCMOTP BEAOMOCTHU OTOIIUTCIIBHBIX HpI/I60p0B;
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A[;MaTg pa — IOPOCMOTP BEAOMOCTH apMaTypPhI.

CmoTpum Takke: Mento Utoru , Menro Pacuers, Mtoru pacuero, Benomoctn Mateprasos.

8.6.13.1 Tpyos1 — menro Utoru / MaTepuasbl

BbI30B 3T0ii KOMaHBI IPUBEAET K OTOOpaXkeHWIo Tabmuibl Matepuansl - TpyObl ¢ BEAOMOCTHIO
TpyO, UCTIONB3YEMBIX B TekyIieM mpoekte. [TogpoOHas uHdpopmarms o Tadbimie ¢ BEAOMOCThIO TPYO
npuBenieHa B myHkre 7.12.1. Bexomocts TPYO, cTp. 119.

CmoTpu Takxke: Mento Utoru, menro Pacuersl, Toru pacueros, BeroMocTy MaTepuasios.

8.6.13.2 OronuresbHbIe IPUOOPHI — MeHI0 UTorn / MaTtepuaJibl

Bb130B 3TOI KOMaHIBI MpHBEAET K OTOOPAKCHUIO TAOJMIBI C BEIOMOCTBIO OTOIHTEIIBHBIX
npruOOPOB, UCHOIB3yEMbIX B TEKYIIIEM IPOSKTE.
[MoapoGHas nHpopMarms o TabiuIEe ¢ BEIOMOCTHIO OTONHUTENIBHBIX MPUOOPOB MPUBEIEHA B IYHKTE
7.12.2. BexomocTh 0TONMTEIbHBIX MPUOOPOB, cTp. 119.

CmoTpu Takxke: Mento Utoru , merto Pacuersi, UToru pacyetoB, BenoMocTu MaTepraiios.

8.6.13.3 Apmatypa — mento Utorn / Matepuajnbl

Br130B 3TOM KOMaHIBI MpUBEACT K OTOOpakeHWIo Tabmuikl Matepuansl - Apmarypa ¢
BEZIOMOCTBIO apMaTyphl, UCTOIb3YEeMO B TEKYIIIEM IPOCKTE.
[Monpobnas unHpopmanuss o Tabnuile ¢ BEIOMOCTbIO apMaTypbl MpHBeneHa B myHKTe 7.12.3.
Bexomocts apmarypsl, ctp. 121.

CmoTpu Takxke: Menro Uroru , Mmenro Pacuersi, UTorn pacyeTos, BetoMoCTd MaTepHalios.

8.6.14 Copruposka Tadiaun — menio Urorn

Komanna CoprupoBka TalauI CIyXKHUT A COPTUPOBKU COACPKMMOTO TaONUI] ¢ UTOraMu
pacueToB COTJIACHO BBIOPAHHOTO KITFOYA.
ITocne ee BbI3OoBa OymeT OTOOpakeHO Ha JKpaHe AuanoroBoe okHo CopTtupoBka... Puc. 8.21,
XapaKTepHOE JJIsi aKTUBHOM TaOJHIIBI ¢ UTOTaMU. B THaioroBoM OKHE HEOOXOIUMO BBIOPATH KITHOY,
OTHOCHUTEJILHO KOTOPOTO OyJIET OTCOPTUPOBAHO COAEPKUMOE TaOJIHLIBI.

CopTHpPOEKA OTONHTEABHLIX NpHGOpOE E

i Fonioy copTUpoBtu

" Homep oronur. npuiopa " Pgan. mowH. oton.np. [Qpea)
" CUMEON OOMELLEHHA " JedHuMT rMowHocTH [Base]
" Tun oTonuTeNEHOra NpWGopa - AETOPWTET OTONMT. NpKE. [Aon)
" KonuyecTeo 3 nemeHToE (n) * T emneparypa nogasu [tn)

€ OauHa oronuqr. npdopa (L] OxnaskaeHqe soasi [dt)

= PacuetHan mowHocTe [Apac] XapakTepucTuka ruapaen. [AG)

" Tped. mowH. oron. np. [Atp) Pacxon sogw (&)

|\/l]k| |x DTMEHal |? anas&al

Puc. 8.21. MNpumep AManoroBoro okHa, cryallero Ans onpeaerneHust Knoyva, OTHOCUTESIbHO KoToporo GyaeT
oTCcopTUpOBaHa Tabnuua ¢ UToraMu pacyeToB OTOMUTENBHbLIX MPUGOPOB

@OyHKIMA COPTHPOBKU OOJErdaeT aHalu3 IOJyYeHHBIX WTOroB. Hampumep, skemas Hailtu
OTOIIMTCIIbHBIC HpI/I60pI)I C MAaKCUMAJIbHBIM OXJIAKIACHHUEM BOAbI, AOCTATOYHO OTCOPTUPOBATH
tabmuiyy Uroru - OtonurenbHble MPUOOPHI COTTIACHO KITF0Ua OXJIaxaeHne Bozbl (dt).

CmoTpu Takxke: Mewnro Urtoru, menro Pacyersl, UToru pacyeros.
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8.6.15 ®dopmaTupoBanue Tadaul — MeH Urorn

Komanpa ciyxut s onpenenenus gopmara, B KaKOM MOXKET OBITh OTOOpaXkeHa U pacrieyaTana
TEeKyllasl TabJIULa C UTOraMH PacyeTOB.

‘:PDDMET TabAHUE C MTOramH PACYETOE OTOMNHTEABHBIX N. ..

rMomecTuTe cTONALES
¥ Horep oTonuqr. npuGopa ¥ Pean mowH, oton. np. [Dpeal
[ CumEOn DoMeLEHHa v Deduruur mowHocTiH [Qaedp]
[+ Tun oTonuTensHOMD npytopa v ABTOPMTET oTOMMT. MpHE. [Aon]
¥ Eonmuecten anemeqtos (i) W T emneparypa noonaqd (i)
¥ Onuna oronur. nputiopa [L] v OxnakaeHue soak [dt)
[# PacuetHan mowHocTe [Opac] [V #apakTepucTrrka rugpaen. [4G)

¥ Tpet. mowH. oron. np. [Gtp] [ Pacxog ecael [G)

? Cnpaeka |

| X Ommena |

Puc. 8.22. Npumep A1anoroBoro okHa, cnyxatlero ansi onpegeneHnsa oopmarta 1abnuubl C UToramm pac4yeToB
OoTONMUTENbHbIX NPNbopoB

Ilocne ee BbI30Ba OyaeT 0TOOpakeHO IUAOroBoe OKHO dopMaT TadJMUbL.. , XapaKTEpPHOE JUIs
aKTUBHOW TaONMMIbI C WTOraMuM. B /auamoroBoM OKHE cieqyeT BBIACTUTh IOl BbIOOpa,
COOTBETCTBYIOIIME TEM CTOJIOLAM (B HEKOTOPBIX TAOJHUIIAX TAKXKe CTPOKaM), KOTOPBIE MOTYT OBbITh
TTOMEIIICHBI B TA0JIUITY.

CmoTpm Takke: Menro Utorn, Menro Pacyersl, torn pacyeros.

8.6.16 dopmar cjioeB pucyHka - meH10 Utorn

Komanpa otoOpaskaer auanoroBoe okHo CIIOW pUCYHKA, TIpeIHa3HaYeHHOE T (POPMAaTHPOBAHHS
U PEJaKTHUPOBAHHUS CIOEB PHUCYHKA Ha PHCYHKax ¢ WToramMu pacuetoB. lIpaBka cioeB pucyHka
MO3BOJISIET U3MEHUTH I[BET, TOJIIMHY JIMHUM, TUM U pazMep mpudra uis OTAENbHBIX IpapruecKux
00BEKTOB, HAXOIAIINXCS Ha CXeMe U TUIaHaX dTaXKeH.

CmoTpum Takke: Merto Utorn, komanma @opMaT 3THKETOK 3JIEMEHTOB, THATOroBoe 0KHO CIION PUCYHKA.

8.6.17 ®opmaT ITUKETOK IJ1eMEHTOB - MeHI0 UTorn

Komanga ortobpaxaer paumanmoroBoe okHO MHrorm - @opMar STHUKETOK HA PHUCYHKE,
MpeIHa3HauYeHHOE ISl (hOpMATUPOBAHUS BUJIA ATHKETOK 3JIEMEHTOB 000PY/IOBaHMS, PACTIONOKEHHBIX
Ha PUCYHKax C MTOraMH pacyetoB. brmaromaps ’ToMy MOXKHO OIpeneNnTh, Kakas HH(opMaius oo
AJIeMEHTax 000pYAOBaHHS HAXOAUTCS HA ITUKETKAX.

CmoTpum Takxke: Menro Urorn, komanaa DopMar cioeB puCyHKa, AAATOroBoe OKHO JlaHHble - DopMaT 3THKETOK Ha
PUCYHKE.
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8.7 MapameTpbl - MEHIO

Mento IlapameTrpbl COIEPKUT KOMaHJbl, CBSI3AHHBIE C YCTAHOBKOH, COXpaHEHUEM U
BOCCTAHOBJICHHEM TTapaMeTPOB PaOOThI MPOTPaMMBI.

§% comapc.o. -PRZYK1.GRD

Paiin Mpaexa Buwa [avHers Pacueter  Mroru

BBE@@@}%‘ MapareTpb ..
I‘? £ q , _A__A_n_?" o ote f OTKPEMTE NAPAMeTpb ..

CoRpaHuTE NapareTpel

]

|HCTaHDBKa, OTKPETHE M COXPAHEHME NAPaMETPOE PAgoTEl NPOrPattab.

Puc. 8.23. PackpbiToe MeHto MapameTpsl

B cocTaB MEHIO BXOAT CIEIyIOIIHE KOMaH/IbI:
ITapameTpbl — YCTaHOBKa MapaMeTpoB pabOTHI IPOTPaMMBI;
OTKpLITh NApAMETPbI
CoXpaHHUTL NapaMeTphbI
CoXpaHUTBL NApPAMETPhL KAK

OTKpbITHE (paiia c mapamMeTpamMu porpaMmBbl;

coxpaHeHue (¢aiina ¢ mapameTpaMu MporpaMMsl;

COXpaHCHHE TTapaMeTPOB B (aiisie ¢ HOBEIM UMEHEM.

8.7.1 Ilapamertpsnl - meH1o Ilapamerpnl

Br130B 3TO# KOMaHABI 0TOOpaXkaeT auanoroBoe okHO [lapaMeTpsl, ciy»Kaiee JUIsl OnpeaeieHus
napameTpoB paboThl MPOrPaMMBbI, KacalolIMXcsi COXpaHeHus (aifyoB, mMpU(TOB U aBTOMAaTUYECKOM
HyMepaluy IOMEIIEHUH Ha MOCIEAYIOUINX 3TaXaXx.

B nuranoroBom okHe HaXOASTCS CIEAYIOINE Pa3Iebl:

CoxpaHeHnue YcTaHOBKa MapamMeTpoOB aBTOMATHYECKOIO coxpaHeHHs (aiiga JaHHBIX U
napaMeTpoB pabOThI TPOrPaMMBI.

E

YcTaHaBIMBAETCS, KAKOW 3JIEMEHT [JIABHOTO OKHA MPOTPAaMMBbI JIOJDKEH OBITh BHJICH
Ha DKpaHe.

pudbter  Bribop Trma u pazmepa mpudTa, NCIMOIE3YEMOT0 B TA0INIIAX C UTOTAMHU PACYETOB.

HgMel)allI/Iﬂ OHpe,Z[eJIeHI/IC criocoba HyMEpallunu Y4Y4aCTKOB U HOMGH.[CHI/Iﬁ Ha OYCPCAHBIX ITaXKaxX
IpU PpASMHOKCHUY JAHHBIX Ha CJICAYIOMICM 3TAXKEC.
Hitxe onmcansl OTACJIBHBIC pa3aCiIbl.
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Pa3znea CoxpaHeHue

MapameTpw patoTH NporpaMme E2

f Hyrepauma ]
LoxpaHeHue T Bua T WpeTEI

~ABTOMETHYECKOE COXPAHEHME NP BBIX0AE M3 NPOrparte— |
[+ P afn c faHHEMH

[+ NapameTpw patoTH NPOrpamMmb

i OnuM NpK COXPEHEHKM aFina 4aHHE

[+ Cospars 3anacHyin KoNMIo

[+ CoxpaHeHHe gaHHBIX xamue MHH

[+ CoXpaHWTh AaHHBIE NEpef, Ha4anoM PacYeTos

|\/ Ok | | X Ormena |

? LCrpaeka

Puc. 8.24. lnanoroeoe okHo MapameTpbl paboTbl NporpaMmel - pasaen CoxpaHeHne
Pazgen mno3Bossier ycraHaBiMBaTh MAapaMETpbl  aBTOMATHYECKOTO COXPAHEHWS JIAHHBIX,
rapaMeTpoB pabOTHI TPOTPAMMBEI.

ABTOMATH4YECKOE COXPAHEHHUE MPH BBIXO/ie U3 MPOrPaMMBI - FPyIIa

pynna noseonsieT onpeaenuTs Habop MHGOPMaLMK, aBTOMaTUYECKV COXPaHSIEMON Ha AMCKE, NOCHe OKOHYaHWS paboTbl C NPOrpaMMO.

®daiin ¢ gaHHbIMK ABTOMaTU4eCKOE CoXpaHeHne danna ¢ TeKYLUIMMU AaHHbLIMU.
MapameTpbl paboTbl NporpamMmmbl ABTOMaTUYECKOE COXpaHeHue dhaiina ¢ napameTpammn paboTbl NporpammbI.

Onuun npu coxpaneHuH (ailia JaHHBIX - FPyIIA

prnna CnyXxuT ansa onpegeneHua oMU COXpaHeHUsi Ha AnCke Tekyllero danna ¢ JaHHbIMU.

Co3patb 3anacHyto Konuio Mpu coxpaHeHnn hanna JaHHbIX NporpaMma 13 npeaplayLero danna AaHHbIX
€0o37a€eT 3anacHyto konwuio (aiin ¢ pacumpeHnem .~gd) .
CoxpaHeHue JaHHbIX KaXable MUWH. ABTOMaTU4ECKOE COXpaHeHue Tekyllero darnna OaHHbIX Yepe3 onpegereHHoe
BpeMS.
Paznen Bua

Pa3nen mo3BoseT onpenenuTh, KaKUe JIEMEHTHI IJ1aBHOTO OKHA IMPOrPaMMBI OYAyT OTOOPaKEeHBI
Ha JKpaHe.
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lNapameTpsl paBoTH NPOrpammb
|/ Huraepauua ]
LCoxpaHeHue T WpkgTel

OTofpaskTe
[+ Manene cocToanua

[+ Nogckasku Ha NaHeAH CoCToOAHHA

[+ Mogcrasku As 3 AEMEHTOB, YLaSaHHLX KYpCoOpoM

|\/ Ok ||x OTreHa || ? LCnpaeka

Puc. 8.25. [InanoroBoe okHO nNapameTpbl paboTkl Nporpammebl - pasgen Bug

Oto0pa3uTs - rpynmna

Hipke onmcaHbl 3Ha4Y€HUS HOJIEH BBI60pa, PACIIOJIOKCHHBIX B I'PYTIIIIC:

MaHenb cocTosiHUA OTOﬁpa)KeHVIe naHenn coCcToAHuA.

Mopacka3ku Ha NaHenu COoCTOAHUA OTOﬁpa)KeHVIe Ha NaHenM CoCcTosIHUSA Noackasku 06 anemMeHTax, YKa3aHHbIX
KYPCOPOM MbILLIN.

Moackasku Ans aneMeHToB, YKa3aHHbIX KypCcOpoM OTOGpa)KeHVIe XKenTbIX NPAMOYroJfibHUKOB C NoACKa3KkamMu 06 anemeHTax,

YKa3aHHbIX_KyPCOPOM MbILLIN.

Pasnea Hlpudroi

Paznen Illpugrhl no3BoiseT BBIOpaTh THI, CTWIb U pa3Mep IIpudTa, HCMIOJIB3YEMOro B
TaONUIax ¢ JaHHBIMU U UTOI'aMH PACcUYETOB, a TAKXKE B CIUCKE OIUOOK.

lNapameTpsl paBoTH NPOrpammb
|/ Huraepauua ]
CoxpateHue T Eun T 1 :
LUl pracpr LCTUNk WpKgTa Pazrep
|[Znurier Mew Cyr | |I'Inngxupuuﬁ | |1I] |

Courier New
Courier Hew CE
Courier New Cyr
M5 LineDraw

D GpMHBA
Kypcue

MonyxupHLIA KYpcUB

—Ofpazey
& ab6Bel'r IgE ek & #ox3 s Haoik el rHito o [InP p
Co T r¥yddZd i Tyllnilnrss s 3 3hhofda

|\/ Ok ||x OTreHa || ? LCnpaeka

Pwuc. 8.26. [lnanoroBoe OKHO napamMeTpbl paboTbl nporpaMmel - pasgen LpndTol

IMpugr - cnucox

B 3TOM nore MoxHo Bbibpath T1N WwpudTa. MporpammMa BbICBEYMBAET TOMBKO T€ LPUMTHI, Y KOTOPLIX BCE JIMTEPLI UMEIOT OAHY U TY e
LUMPWHY.
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Ctniab mpudra - cnucox

Cnncok cnyxuT Ans Beibopa cTunsa neyataemoro wpudrTa.

Pa3mep - cnucok

Mone crnyxuT Ansa onpeaeneHus pasMepa WwpndTa B TUNorpadyckUxX NyHKTax.

Pasnea Hymepanus

Paznen cimyut Ui yCTaHOBKHM CIIOCOOa HyMmepalMyd YYacTKOB M MOMEIICHUHA Ha OYepeaHbIX
JTa)KaxX Py aBTOMATUYECKOM Pa3MHOKEHUH JAHHBIX Ha CIICAYIOUIEM TaxKe.

Hymepauusi nomenenuii Ha cjieayioeM 3Taxe - rpynna

Hwxe onmcanpl 3HaUSHMSI TTOJICH BEIOOpPA, HAXOASIIUXCS B TPYIITIC:
YBenuub Ha 100 YBenuyeHve HoMmepoB nomelleHnii Ha 100 Npyu pasmMHOXEHUN OaHHBIX Ha CReayloLweM aTaxe.

YBenuub Ha 1000 YBenuyeHve HoMmepoB nomelleHnii Ha 1000 Npy pa3MHOXEHNM AaHHbIX HA CredyoLem aTaxe.
HeobxoammocTb yBenuyeHns HoMepoB nomelLeHun Ha 1000 BO3HMKaET TOMbKO, €CMW YACHO NOMELLEHNIA
Ha ataxe 6onble 100. B gpyrux cnyyasix pekomeHayeTcsi yBenmunsaTb Homepa nometleHnn Ha 100.

Hymepanusi TpyGonpoBoI0B Ha cJieyIOIIeM 3TasKe - FPyInmna

Hitxe onmcaHbpl 3HaUeHUS HOJIEH BBI60pa, HaxXOoIAIINXCA B I'PYIIIIC:

YBenuyb Ha 100 YBenuyeHne Homepos Tpybonposoaos Ha 100 npu pa3MHOXEHUN AaHHBIX Ha Criedylowem aTaxe.
YBenuyb Ha 1000 YBenuyeHne Homepos Tpybonposoaos Ha 1000 npu pasMHOXeHUM AaHHbIX Ha CreAyIoLLEM JTaXe.
HeobxoaumocTb yBenuyeHns Homepos Tpybonposoaos Ha 1000 BO3HMKAET TOSMbKO, €CMKN YUCHOo

TpybonpoBogos Ha ataxe 6onble 100. B gpyrux crnydasx pekomeHayeTcs yBenuymeatb HOMepa
nometleHuin Ha 100.

lNapameTpsl paBoTH NPOrpammb

|/ LCoxpaHeHue T Bua T WpeTEI

—HytEpaLMA NOMELLEHWE HA CASYKLLERN 3TAKE
{* Ygenuub nHa 100
" Ygenwyw na 1000

—Hytdepalma TRYGONPOEOL0E Ha CEMYRILLER 3T aKE
{* Ygenuub nHa 100
" Ygenwyw na 1000

|\/ Ok ||x OTreHa || ? LCnpaeka

Puc. 8.27. nanoroeoe okHo NapameTpbl paboTbl NporpaMmel - pazaen Hymepaums

CmoTpu Takxke: Menro [TapamMeTpsl.

8.7.2 OTtkpsITh NapameTpsbl — MeHIO [IapameTpsl

OTa KOMaHJa CIYXUT JUIsL OTKPBITHS CYILIECTBYIOLIEro (aiiia ¢ mapamerpaMu MpOrpaMMBl,
KOTOpBIN paHee ObLT COXpaHEH Ha JIMCKE ¢ TOMOIIIbI0 koMaH T CoXpaHUTh napaMmeTphl Wi COXpaHUTh
IapaMeTpsbl KakK.

[Tpu BBI30BE KOMaH[IBI MpOrpaMMa 0TOOpaXKaeT Ha 3KpaHe AUATOroBoe OKHO OTKPBITh MapaMeTphl, B
KOTOpPOM CIIe/Ty€eT BHIOpaTh UMs (paiina ¢ KoH(puUryparpen nporpaMMsl.

[Tpu co3mannu HOBOTO (haiiaa JaHHBIX POTPaMMa CUYMTHIBAET U3 CBOETO IJIABHOTO KaTanora (amt

CO.GRP, B KOTOpOM XpaHATCS MPeAIoaaracMble mapamMmeTpbl IPOrpaMMBbl.
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Hcnone3yst komanny OTKpBITH MapamMeTpbl MOXKHO OTKpPBITh APYroil ¢ain ¢ mapameTpamu,
3amenias TakuM 00pa3oM MperoaraeMble mapaMeTpbl paboThl IPOrPaMMBI.

CMOTpVI TaKxke: Menio Ha[gaMe I'DbI, KOMaHAa COX[!&HI/ITI) IapaMeTpbl, KOMaH1a COX[gaHI/ITI) IapaMETphbl KaK.

8.7.3 Coxpanuts napamerpnl — MeHI0 [lapamerpsl

Komanma CoxpaHuTh mapaMeTphbl TIO3BOJISIET COXPAHAThH Ha TUCKE TEKYIIHE TTapaMeTpbl paboThI
nporpaMmebl. Mimst daiina, B KOTOpOM XpaHATCs TapaMeTphl, TAKOe Ke, Kak U uMs (aiiina, U3 KOTOpOoro
TEKYIIUE MapaMeTpbl ObUIH CUUTAHBI.

CmoTpu Takxke: Menro [Tapamerpsl, komanaa OTKPBITh apaMeTpbl, KoMaHaa COXpaHUTh MApaMETPhI KaK.

8.7.4 Coxpanuts napamerpsl kak — MeH10 [lapamerpsl

Komanna CoxpaHuTh mapaMeTpbl Kak IO3BOJSET JaTh HOBoe MM (aillly ¢ mapamerpaMu
paboThI MporpaMMbl U COXpPaHHUTh €r0 B BHIOpAaHHOM MecTe Ha jaucke. [Ipu ee BbI3oBe mporpamma
oroOpaxkaer nuasioroBoe okHO COXpaHWTh MapaMeTpPhbl KaK, B KOTOPOM CJIEIyeT BBECTH HOBOE HMS
(haiina, a Taxke BEIOPATh MECTO €T0 XPaHEHUS.

[pu co3panu HOBOTO (haiiaa JaHHBIX POTPaMMa CUYMTHIBACT U3 CBOETO IJIABHOTO KaTaiora (amt
CO.GRP, B KOTOPOM XpaHATCS MPeAnoIaracMble mapamMmeTphbl MPOrpaMMBbl.
3anuch akTyaJdbHBIX MapaMeTPOB PaOOTHI MPOrPaMMbl B TJIABHBINA KaTajior Mporpammbl B (aiii
nmeHeM CO.GRP mpuBener K TOMy, YTO OHH CTaHYT MPEANOJaraéMbIM TPU CO3JAaHHHM HOBBIX
(hailyoB TaHHBIX, T.€. TApaMETPaMH 110 YMOTYAHHIO.

CmoTpu Takxke: Metro [TapameTpsl, komanaa OTKPBITh MapaMeTpbl, koMan1a COXpaHUTh MapaMeTPbI.

8.8 OKHO — meHIo

Menro OkHO COACPIKUT KOMaH/bI, CBA3AHHBIC C 0T06pa)KeHI/IeM " yIopssaA04nBaHuCM CHCTCMbIL
OTKPBITBIX OKOH.

map C.O. - PRZYE1_GRD

Pain [paera Bua Landee Pacseter Mrorw  MNapamerpe Crnpaska
DBE@@@}Q{]EnMﬁ Mozauka

> | Kackan

anrnj £ Q , - == i | r s fo s - | UnopALouMTE ApTLIKH

Ef q Q < H Eai 3akpemE BoE

|H3MEHEHMB PastELl EHMA OKOH MAK SKTHEWPOBAHKE BblﬁpaHHDl’D OkHA.

Puc. 8.28. PackpbiToe MeHto OkHO

B coctaB MeHIO BXOIAT CIEAYIOMINE KOMaHIbI:
Mosanka — PAacIoI0KEHUE OKOH B BUJIE MO3auKU,
Kackan — PacmoyJ0XCHNUEC OKOH B BUC KacKaa,

MNOPHAIOYNTD — YHOPAOOYCHUEC PACITIONIOKCHNA OKOH, YMCHBIICHHBIX 10 APJIBIKOB,
SAPJbLIKH
3aKQI>IT]> BCC — 3aKPbITUC BCCX OTKPBITBHIX OKOH.

Bo BpeMmsi paboTel mporpamma mpucoenuHseT K MeHI0O OKHO CITMCOK OTKPBHITHIX B JTaHHBIN
MOMEHT OKOH. BbI0Op U3 criucka BeleT K aKTUBU3aIlK OKHA.
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8.8.1 Mosauka — meHo OxkHO

BbI30B 3TOi1 KOMaH/IBI IPUBEIET K PACIIONOKEHUIO BCEX OTKPHITHIX OKOH 0€3 MX MEePEKPBITHS - B
BH/JIE MO3AMKHU.

CmoTpu Takxke: Menro OkHo, komanaa Kackaji, koMaHaa Y IOPSIOYUTh SIPJIBIKH.

8.8.2 Kackana - Mmenro OxHo

Br13oB 3101 KOMaHJbI TMPUBEACT K PACIIOJIOXKCHHUIO BCEX OTKPBITBIX OKOH B BHAC KaCKazaa,
OCTaBJIAIA BHI[I/IMOﬁ HaHCJIb 3arjlaBHA KaXKA0I'0 OKHaA.

CmoTpum Takke: Mento OkHO, kKoMaHia Mo3arka, KOMaH/a YIIOPSIOYHTh SPILIKH.

8.8.3 Ynopsimouuts spiabiku — MeHIO OKHO
Br130B 3TO# KOMaHABI MPUBEIET K YIOPSIOYMBAHUIO OKOH, YMEHBIIIEHHBIX JI0 SPIIBIKOB.

CmoTpm Takke: Menro OkHO, KomaHia Mo3arka, komanaa Kacka.

8.8.4 3akpwbITh Bce — MeHI0 OKHO
Bb130B 3T0# KOMaH/IBI IIPUBEJET K 3aKPBITHIO BCEX OTKPBITHIX B IAHHBI MOMEHT OKOH.

CmoTpu Takxke: Menro OkHo, koManaa Mo3aunka, komada Kackaj, koMaHaa YIOPSIOYHTD SPIILIKH.

8.9 CnpaBka — MmeHIo

Menro CnpaBka BKJIIOYaeT KOMaH/IbI, CBSI3aHHBIC C IOCTYTIOM K HH(OpPMAITIH, COIepIKaIIeics B
CITPAaBOYHOM CHUCTEME.

¥4 comapCc.0. - PRZYK1.GRD

FPaiin Mpaeka Bug [Hanneie Pacyetel MTorw Mapatetpel OkHo [N

DBE@@-@%EGMﬁH CogepstaHie

BrizoB cnpagku

I".:y £ Q k=4 —A--a_u,?'| r ol o - -~ :J |i1 0 nporpardre ..

m q Q <_'}’ — 5 56; — e

||r'1l3I'ID.FIb30EFaHHE CAPABEOHHOM CHCTEMEB! M GO0CTYN K MHPOPMALHKM O NPOrparde

Puc. 8.29. PackpbiToe meHto CripaBka

B cocrtaB MeHIO BXOIAT CIICAYIOIINE KOMaH/Ibl:

Cojep:xanue - BBI3BIBAETCS COJIEP’KaHUE CIIPABOYHON CHCTEMBI;
BrbI30B cripaBKH - nHpOpMAIHA Ha TEMY, KaK IOJIb30BAThCS CIIPABOYHON CHCTEMOI;
O nporpamme - 0TOOpakeHue UHMOPMAITHH O TIPOTPaAMME.

8.9.1 Coaepxanne — meHo CnpaBka
Komanna BeI3bIBaeT coneprkanne mporpaMmMsl CripaBka co CIIMCKOM CIPaBOYHOM MH(OPMAIIHH.
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£ Comap C.O. M= 3
Paiin [paska Jaknagka [lapamerper 7
Copepskarme Mouck, | Hazan I Mevare | << |
p>
CopepxaHue :I
BeneHue

DEWEA XAPAKT EUCTMKE NP OCpEr el
CCHOBE 05 CA#IME BHIMA NpOrparHel
CIpykTypa MeH

CnpaEnYHAR CHCTEME

HaHHbe
Beon naHHEX =]

Puc. 8.30. OkHo nporpammbl CripaBka ¢ oparMeHTOM cogepKaHus

8.9.2 BbiI30B cnipaBku - MeHI0 CripaBKa

Komanza BbI3biBaeT nporpammy CHpaBKH CO CTaHAAPTHOW (IIPEAOCTABIIIEMYIO Uepe3 CUCTEMY
Windows) undopmanueit o mpaBuiax Mmojib30BaHUs NMPOrpaMMON CHpaBKH. SI3bIKOBas Bepcusi ATOM
YaCTH CIPABKH 3aBUCHT OT SI3bIKOBOW Bepcuu cucTeMbl Windows.

8.9.3 O nporpamme — MeH10 CripaBka

[Ipu BBI30OBE 3TOM KOMaHIIbI HA 3KpaHe OYyJET OTOOPAKEHO TUAIOTOBOE OKHO ¢ WH(pOpMaIuen o
nporpamme.

8.10 MeH10 ObICTpOro gocryna

Kpome manenu MeHIO B INIaBHOM OKHE MPOrpaMMbl MOKHO BBI3BATH MEHIO OBICTPOTO JIOCTYTIA,
KOTOPOE CBSI3aHO € TaOIMIIaMU, BUIIOM PUCYHKOB U C OTAEIbHBIMH JIEMEHTAMU TUATIOTOBBIX OKOH.
OHO coAep KUT KOMaH/IbI, XapaKTepHbIE 17151 0OBEKTA, C KOTOPHIM CBSI3aHO.
UtoObI BBEI3BAaTh MEHIO OBICTPOTO JIOCTYTIA, HYKHO:

\.% — MOJIBECTH KYPCOP MBIIIU K TaOIuULe (MU JPYyTroMy JIEMEHTY)
Y Ha)XaTh MIPaBYIO KJIABUIITY MBbIIIH.

BonpmmHCcTBO KOMaH/JI B MCHIO UMECT 6YKBeHHOG COKpaIlI€cHUEC, ITO3BOJIAIONICC 6I>ICTpO X BBI3BATH.
F1 Cnpaeka

OTHEHUTE: Alt+BkSp

Bripezare Chrl+
Konupoeate  Chil+C
BeTagume Chrl+4f
Hoanme Diel

Harmu ... Clrl+F
dardeHuTe ... Chil+H
Haimu ganee Chl+M

Puc. 8.31. Npumep MeHo BbICTPOro 4oCcTyna, CBA3aHHOMo ¢ Tabnuuen

B ,Z[aHHOﬁ HUHCTPYKOUU HC TMPUBOAUTCA OHNHCAHUC OTACJIBHBIX KOMAaHJ B MCHIO 6]>ICTpOFO
A0CTyIa. YTo05I MOJYYUTHb OIMMUCAaHUC OTACIIBHBIX KOMAaH/, HY’KHO:

\.% — B PAaCKpbITOM MEHIO YKa3aTh KypCOPOM MBIIIN KOMaHAy U HaXaTh kiaBumy F1.

D70 NpUBEJET K BEICBEUMBAHUIO OKHA Iporpammbl CripaBka ¢ nH(opManuei 00 yka3aHHOH KOMaH[e.
Kparkas xapakTepucTHKa KOMaH/Ibl IPUBOJUTCS HA MAHEIN COCTOSHHS POTPaMMBI.
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9. NMpumepsbl

B nmanHOM pasnene paccMOTpeHbI NPUMEPBI MPOEKTUPOBAHMS U PETYJIUPOBAHUS CHCTEMBI
LEHTPAIBHOIO OTOILUICHHUS.

9.1 Mpumep cucTteMbi C TPAAULUNOHHON BepTUKaribHOW pa3BoaKOM

HI/I)KC HpI/IBeI[eH HpI/IMep BBOJAa JAHHBIX W BBIIIOJIHCHUA paC‘-IeTOB I HpOGKTa T‘paZ[HHHOHHOﬁ
JIBYXTPYOHOM CHUCTEMBI C BEpPTHUKAIBHOW pa3BOAKOW. BBeneHHbIC MaHHBIC I MPUBEIACHHOTO
npuMmepa HaxomsATcss B ¢aine ¢ umeHem przykl.grd, cTaHmapTHO 3aMMCaHHOM B KaTajore
c:\Comap3\dane.

9.1.1 Hcxoanble JaHHBbIE JJIS IPOEKTA

Hwxe nmomernieH HabOp UCXOAHBIX JAHHBIX JJIS TPUBEACHHOTO B IPUMEPE TPOEKTa:

—  mapameTpsl TerioHocuTens: ty/t, = 80/60 °C;

— obopynoanue BbinoiHsercs u3 tpyo MIEDZ JE;

—  TpyOONpoOBO/Ibl, pa3BOIIME TEIIIOHOCUTEN B [OJBAJIaX, M30JMPOBAHbI; HCIIPABHOCTh M30JIALUH
coctaBisieT 80%;

— oronurenbHble Tpudopsl PURMO C;

—  CTaHJapTHBIE PACIIOJIOKEHUE U 3AIUTa OTOMHUTEIbHBIX IPUOOPOB;

—  BOJOEMKOCTh Kotia: V =20 J;

— ruapaBianueckoe conporusieHne koia: dP =500 Ila;

—  oronuTesbHbIe pUOOpkI ¢ BeHTWwIsiMU ThIl BT-3809;

— Yy OCHOBaHHMs CTOSKOB Kianansl Tuil B3-751-AB u BIII-640;

9.1.2 BBoa paHHBIX

BBoa naHHBIX clelyeT HauMHATh C OTKPHITHA HOBOro (haina qaHHbIX. C 3TOM 1eNbl0 U3 MEHIO
®daiin HeoOx0UMO BBIOpaTh kKoMaHay Co3/1aTh JaHHBIE.

OuepenHO mar - 3TO BBOJ JAHHBIX, KACAIOIIUXCS BCETO MPOCKTUPYEMOrO OOOPYAOBaHUS U
napaMeTpoB pacueToB. [ aToro u3 meHro JaHHBIE HeoOXoAMMO BBHIOpaTh kKoMaHmy OOmme u B
O0TOOpaKECHHOM JMAJIOTOBOM OKHE BBECTH HYk HYI0 nHpopmammio (Puc. 9.1 u Puc. 9.2).

AaHHbie - 06uwue [ x]

MNpuMep cHCTEMB C TPAAMULHOHHOR EEPTHEANLHOA PasSBORK

Hassanue mpoekTa.

‘wWarszawa, ul. Filtrowa 1
PacnonoseHue........

mgr inz. Piotr Wereszczynski
[pOEKTHPOBLLME, ...

BapuaHT pacyeTos I"pOBKTHDDBaHHB HOBOIr O Dﬁopmoﬂj| 30Ha KM, I Temn. napyxnaste = -20 rpag. j|

M apareTpEl TENAGHOCHT ST

TC | 80 ‘EI‘ C dll 20 ‘EI‘ K. TennoHocHTENE |Bo.na j|
~ THne! TRYS, HCNONESYEMBLX & 0G0PUIOEaHHM rMapaeTpEl UCTOMHMES TEMNET
- 5 - | |
Tom | Cxreon TpyD | dnmin | dnmax K Kar. HWmin Wmaxj dP Ma
b1 1) M b1 1) b1 1) y s n
A MIEDZ JE 15 54 0.010(0.00 1.0/ 3.0
B —HaeneHHe pacnonarast.— |
c woaen[ 2] e
)]
E =

_‘-, HaHHEE ,If\ [N apateTpel DACYETOE ,-"

|q/ DK ||x OTreHa

? LCnpaera |

Puc. 9.1. Onanorosoe okHO [aHHble - ObLwme ¢ BBEAEHHbIMW OOLLMMM AaHHBLIMMU.
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9. NMpumepsbi

JLaHHble - O6uve [ %]

Makc. yienEHaR NUHERHEA NoTeps gaEneHuA B Tpytonpoeoaas Fmaxad)

75
70
30

oA CPAEMT AUMOHHOND ASENEHKA, Y4HTEIESEMOrD B THAPSEN. pacqeTar, [%]

Jona Menonk30B3HWA TENAONOCTYNAEHMEA OT TPYSONpoEoaoE, [4]

I &K cHMENEHEA 4,018 TENAONOCTYNASHHE OT TEYSONPOEAADE, YYMTBIESEMEIN B TENA0EOM GanaHoe
NOMELEHWA NP1 Nogdope oTon. npud. [%]

dTmin - MMHAMaNEHDE OXNaHLEHHE TENNHOCHTENA B NOTPEOWTEnsx Tenna, [oC]

dTma - MAKCHMAaNEHOE OXNa#IEHWE TENNOHOCHTENA B NoTpeduTene Tenna, [oC]

b LHMMETEHOE NaneHH1e Q3ENEHHA HA EEHTUNAR TEQRMOCTATHYECE S, [I'Ia]

MHHHMEAEHOE NageHHE A3ENSHWA HA 3aNOPHO-HSMEPHTENEHEIX KaanaHax, [a]

Qw»nu!

PLUHKIMENEHDE NalEHKHE AAENEHUA HA PEMYIATOPAY NepEnaga aasneHua, [Ma]

Onumm PACHETOE
¥ YuecTe TpEBYSMENR AETOPMTET TEPMOCT STHYECKME BEHTHASH
I_ YyecTe COMAPOTHEAEHHE WCTOYHHES TENNa NP paC4eTe SETORMTETOE TEPRMOCT. EEHTHEN
¥ Y4iThIEETE MHHMMENBHOS COMPOTHENEHME Y4ACTKE C OTOM. NPWG. NpM ONPEASNEHMM HACTPOEK. Ha BEHTHARR OTOM. NPME,
|7 ﬁBBﬂH‘-{HTb FOWHOCTE OTOMNMTE11. ﬂDMﬁDDDB C TEPMOCT STHHECK MMM EEHTHAANK HS %
|+ NpoBoguTe aHanus packoda B0kl B NPOSKTHPYEMON O60PYGOEaHIM

¥ KoppekTHpoEaTE AMaMETR TPYSONPOE0L0E

W CosaaTs NoaHU BEA0MOCTE acoHHEIN MI0e M

;\QaHHble k [l apateTpll DACYETOE §
|¢ [1].4 || x OTreHa || ? anaBKal

Puc. 9.2. InanoroBoe okHO [daHHble - OOwue ¢ BBEAEHHBbIMM NapaMeTpaMmn pacyeToB

[Tompobnas uHbopMaIMs O JUAJOTOBOM OKHE ¢ OOUIMMU JaHHBIMH MPUBOJUTCS B IMyHKTE 5.3.
OO0mme nanHbIe Ha cTp. 18.

CrnenyroluM JeiCTBUEM SIBISIETCA BBOJI JAHHBIX O OMeIeHusIX. C 3TOH 1eJIbI0 HYKHO U3 MEHIO
[larHbIe BEIOpaTh KOMaHy IloMereHus.

¥ Nannwe - Momemenun
Comme . tBH Qo Qxom OImC aHne =
[oC] [Br] [Br]
1| 20 1000 0| KorHaTa
2| 20 s00 0| KormaTa
3| 20 2000 0| F'ocTHHAA
4| 20 600 0| Kyrmsa
5| 25 700 0| Banmas
6| 20 1200 0| Kormara
7| 20 500 0| Pasjepanka
8| 20 1000 0| KorHaTa
i01| 20 s00 0| KorHaTa
102| 20 700 0| KormaTa
103 | 20 1750 0| F'ocTHHAA
104| 20 550 0| Kyrmsa
£
|\/ OK | ? anaBKal

Puc. 9.3. nanoroeoe okHO [JaHHble - NomelleHns ¢ BBOAOM AaHHbIX O MOMELLEHMSIX

I[aHHI)Ie 0 IIOMCHICHUAX MOKHO TaKiKEC BBOJIUTH B IPOHCCCC PHUCOBAHUSA CXCMBI. Tak kak
OITMCHIBAEMOE 00OPYAOBaHUE TIOBTOPSETCS HA MOCIEAYIONINX dTaKaX, TO JaHHBIE O TIOMEIICHUAX B
ATOM CITydae BBOJISTCS HEMOCPEACTBEHHO HAa PUCYHKE. B 3T0 BpeMs MOXKHO OyJEeT BOCIIOJIB30BAThCS
(dyHKIHEH pa3MHOKEHHS PUCYHKA U JIaHHBIX Ha CIEAYIOIIEM dTaxe.

[TompoOuas uHopMAaIHsI O THATIOTOBOM OKHE C JAHHBIMH O TTOMEIICHUSX TIPUBOIUTCS B ITYHKTE
5.4. lanHble 0 mOMeNeHusIX Ha cTp. 23.
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Crnemyromuii mar - 3TO PUCOBAaHHWE CXEMBI M BBOJ JIOTIOJHHUTENBHBIX JAHHBIX 00 OTIENBHBIX
aneMeHTax obopynoBanus. [lonpoOHOe ommcaHue STAallOB PUCOBAHMS TPHBOAWUTCS B IMyHKTE 5.5.
PucoBaHue cxeMbl M BBOJ JaHHBIX 00 J1eMeHTaxX 000py10BaHusA Ha CTp. 24.

PucoBanue mydiie HayaTh C CO3JAHMSI CHUCTEMBI INMEPEKPHITHH, HCMOJB3ysl KHOMKY Co3aanme
cucTeMbl epeKpbITHH B 3akianke Koncrpykuus (Puc. 9.4).

MO QR [ = B |y gy f 2
®\®\ @ E Co3gaHue cuctemsbl =ﬁiﬁj‘

nepeKkpbITUn

Puc. 9.4. MNMaHenb yHKunin pucoBaHus , 3aknagka KoHCTpykums

HapucoBanHas cuctemMa NEpeKpbITUH IpEAcTaBlieHa HWKe Ha pucyHke. CTaHgapTHO mocie
BCTaBKM CHCTEMbl NEpPEKpbITH oTMeTka cooTBercTBUs (+0.00) momemaercs Ha caMOM HHKHEM
HEepeKphITUH (T10J1 B MozBase). B onuceiBaeMoOM npuMepe OHa MepeMelleHa Ha MEPEKPBITHE NIEPBOro
JTaxa.

%ﬂ

%ﬂ

‘ﬂﬂ

i‘ﬂ

Puc. 9.5. HapucoBaHHas cuctema nepekpbiTui

3areM mnpuMeHssi OJOKH, MOXKHO BCTaBUThb T'OTOBBIM (parMeHT sTaxkecToska. Jlns 3Toro Ha
naHenu (QyHKIUI pUCOBaHMS HYXKHO BBIOpATh 3akiIaaKy Pa3MHOXeHHE W OJIOKH, a MOTOM KHOTKY
TpaguumnonHbIi dTaxKecTOAK (Puc. 9.6).

TunoBon
3TaXecToAK

KomaHgbl
pa3MHOXeHUs

Puc. 9.6. lNMaHenb yHKUU pucoBaHus, 3aknagka PasMHoxeHne n 6rnoku

Bo BcraBneHHOM OJI0KE HY)KHO JOPHUCOBATh HEOOXOAMMYIO apMmarypy (KJIamaHbl y OCHOBaHHS
CTOsIKa ) ¥ MOAU(DUIIUPOBATH W JOMOTHUTE CIEAYIOIeH HHPOpMaIneii:
® JaHHBIMH, KACAIOIIMMHUCS OTOMHTEIBHBIX MPHOOPOB (CHMBOJI, BEIWYHHA, KO3(D. 3ammThHI,
MaKCHMaJIbHas JJTHHA);
® JITaHHBIMH, KaCAIOIIUMHUCS TPyOOTIPOBOIOB (THT TPYO, HOMEpA Y4acTKOB, HCIIPABHOCTH U30JISILINH,
JUTMHA YYaCTKOB);
® CHMBOJIAMHU apMaTyphbl;
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® JAHHBIMH O MTOMEIIEHUSX (HOMEepa MMOMEIICHHUH, TEeTIONOCTYIUICHHS, OTTUCAHHE).
HyXHO BBOAMTH TONBKO T€ JaHHBIC, KOTOPBIE MOKHO OyIEeT HCHONB30BaTh NPH JajbHEHIIEM
Pa3MHOKEHUM HapHUCOBAaHHOTO (hparMeHTa 1o ropuzontanu (Puc. 9.7).

+4.00

) (2)

KomHaTa
+20°C 800/0 Br

KomHaTa
+20°C 1000/0 BT

. dn A

BT-3509
dn

+|o.og

B3-781-AB / 4, BLI-640

dn dn

Puc. 9.7. BctaBneHHbIN hparMeHT aTaXkecTosika C 3anofiIHEHHbIMU AaHHbIMU

[Tocne BBO/A JaHHBIX 00 OTOMUTENBHBIX PUOOPAX, TPYOONPOBOAAX, ApMATYpe U TIOMEIICHUSX,
BCTaBJICHHBII ()parMEHT PUCYHKA HYXKHO BBIIEIUTh M PA3MHOXKUTH MO TOPH3OHTAIN JUIS TTOJTyUSHHUS
ouepenubix ctosikoB (Puc. 9.8). M3 mento IlpaBka Hy>kHO BBIOpaTh KOMaHIy Pa3sMHOXXHTH BIPABO.
KomaHapl pa3MHOXEHHST MOXKHO TakKe BBIOpaTh Ha TaHEIH (QYHKIMA pUCOBaHUS (3aKiIajKa
Pa3muozkenne u 6J10km Puc. 9.6).

m
[ 1 Ko Ko 1 [ Vohrma 1 Kot [ 1 Ko
209 1000 B H ~2CTIN Br <20 10000 Br H 20°CTI BY 20 f000 Br H BT BN Br ~2IRE: f000) Bn H B TIN Br
I I 1 1
I I 1 1
1 1 1 1
: moa, : moa, : mos, : mos,
Amas W anna amos % na Gamos H% s @mas H% Py
= | e B | = e 1 = e 1 =
. i 5 R, i - L, i o b o i o
00 h 00 % 0% h 0% % H 0w o H o
| [ L 1 j cmm ‘ ‘ ol L 1 J cmi | ‘ cm L H J [ | | cmi L H -] [ |
T T T T Tn Tn Tw "
oz o — — - — L
T T T T
reoeen : s mrstan : awsn mastan : swsn am1srag ; swsa

Puc. 9.8. ®parmeHT 060pyaoBaHNS Ha NEPBOM 3Taxe, NONyYEHHbIN B pe3ynbTaTe pasMHOXEHUSA paHee
BCTaBMEHHOrO 1 3anOfTHEHHOro 6roka

[locne pa3sMHOXKEHHS NO TOPU3OHTAIM HYKHO M3MEHUTh OMHCAHHE MOMENICHWH M PacyeTHYIO
TETIOBYIO MOIITHOCTb.

Tak cozmanublil pparMeHT 00OpYZOBaHMS MOKHO BBLICIUTH M PA3MHOXKHTH Ha CIEIYIOIIEM
dTaxe, MCHONB3ys KomaHay CIIeyromuii 3Tax, BBHI3BAHHYI0 W3 MEHIO [IpaBka WM C TMaHeIH
¢byHKIM pucoBanus (3akiaaka Pa3MHo:keHHe M OJ10KH).
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Puc. 9.9. BepTukanbHasi paseogka, NoryyeHHasi B pesyrbTate pa3MHOXKEHWs! JaHHbIX C MepPBOro 3Taxa Ha
rocriefyoLimne aTaxu

B nomydenHoil TakuM crocobom BepTUKanbHOM paszBoake (Puc. 9.9) HyXHO 3amOIHUTH WM
W3MEHUTh TEIUIONIOTEPU MOMEIICHUH, YAAJIUTh JIMIIHUE TPYOONpPOBOJBI HAa TMOCIEIHEM JSTaXe H
JIOPHCOBATh Ha KOHIaX CTOSIKOB aBTOMaTUYECKUE BO3yXOBBIITYCKHbIE KianaHsl (Puc. 9.10).

(1) (202) — (204)
Kommara HomHata HKomHara
+20°C 100010 Bt +20°C 800/ Br Ot pr60HpOBO,I[LI +20°C 800/ Bt
dn 0 A -, ~
HYKHO yIaJIUTh e
(7w D.Il\. 0 R 50 — p dn 0 4 5
B0 \\ // BI-30E ] \‘\\ S et
NN S an N e
100% e S/ 100% 100%  “oh | S/ 100%
c*60 h - C*60 c*60 Sl - c60
om om om I om
- — .l:T—-n — L tem— - —
| 1
T T

Puc. 9.10. YoaneHne Tpy6onpoBoAOB HA NOCINEAHEM 3TaXe

3areM Hy»HO JOPHUCOBATh KOTEI U TPyOOIIPOBOIbI BMECTE C apMaTypOM, COEIUHSIOIINE CTOSKU C
KoTiaoM. HyXHO NOMHUTH O TOM, 4YTO CIeIyeT 3aAaTh MAJMHY TOPU3OHTAIBHBIX Pa3BOIAIINX
TpyOOIPOBOJIOB (KaK MOJAIOLINX, TAK U OOPATHBIX) U JOPUCOBATH 30HY MMOMEIIEHHS, 00BEIUHSIOLIYIO
KOTEIbHYI0 M CeTh pa3BOJAIIMX TpyOONpPOBOJOB B MoJBale. BakHO Takke BCTaBUTH
JIOTIOJTHUTENbHBIE TYTH, HeBUIMMBbIE Ha cxeMe (Puc. 9.11).

100 % | 100 % 100 %
c*-60 c*-60
om 4_ om
——— —

?
- — — — — — —_—_—— - _— —_——— — — —_——-
B3-751-AB BLI-B40 B3-751-AB BLU-640
dn dn dn dn

dn QA
3oHa
KOTEIHHOM

I[OHOHHI/ITGHBHBIC
KoTeneran
+20°C 00 Br Ayru

Puc. 9.11. ®parmeHT cxembl C JOPUCOBAHHbLIM KOTIIOM, AOMOSTHATENbHLIMW YCTPOWCTBAMW 1 Pa3BogALLMMM
TpybonpoBogamm
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Ilocne BbBITIONMHEHUS BBIIICONUCAHHBIX IIGIZCTBHﬁ OCTaCTCA AOpHUCOBATH AOINOJIHUTCIILHBLIC
YCTpOICTBa (HAcOC, MPEIOXPAHUTEIBHBINA KIIallaH, PaCIIUPUTEIbHBI 0aK, MAaHOMETpP, TEPMOMETP) U
HApUCOBATh PAMKY M TaOJIMYKH MPU HCIIOIB30BAaHNH IPpaMUECKUX AIEMEHTOB C 3akianku ['paduka.

9.1.3 Pacuerbl 1 yCTPaHeHUE OLINOOK

3aKOHYMB PHCOBaTh CXEMYy, MOXHO MOIMpPOOOBaTh BBIMOIHUTH pacdeThl. (s 3TOro B MeEHIO
HYXKHO BbIOpaTh KoMmaHAy Pacuersl. Ecnu Bce maHHBIE ObUIM MPaBUJIBHO BBEIEHBI, TO MpOrpamma
JIOJDKHA BBITIOJTHHUTH TIOJTHOCTBIO PACUCTHI.

Yame Bcero mociie BBOAA JAHHBIX OKAa3bIBACTCS, YTO ITOJIHOCTHIO PAacyeThl HE MOTYT OBITH
BBITIOJTHEHBI W3- 32 TOTO, YTO HE BCs MH(popManus 00 00opyIoBaHMH ObLIa MPaBUILHO BBe/leHA. B
TaKOM CJIy4ae CIHCOK OIIMOOK COACPKUT MH(OPMAIMIO O BCEX CIydasx Opaka M HENpaBHILHO
BBEJICHHBIX JIaHHBIX (Puc. 9.12).

r'_“ Cnucox owxbox [_ (O] x|

e
.He BafanEl PacYeTHEIE TEMMOMOTEPH MOMEWEHHa 2. :’

.He BaJfanEl PacyYeTHEE TEIMOMOTEPH MoMewewnHsa 1.

.He BafanEl PacYEeTHEE TEIMOINOTEPH TMOMEWEHHa 3.

.He SagaHa BENMYMHA OTOMMTENbHOro mpHbGopa PS?/? B moMewersst 1.
=

Puc. 9.12. Cnncok oLnBok ¢ cooBLLEHNAMU O HENPaBUMNbLHO BBEAEHHbIX JaHHbIX

Heob6xoa1Mo ncnpaBuTh Bee OMIMOKH 1 3aHOBO BBIIOJIHUTH pacdeThl. JJ1st ObICTPOi TOKaIU3aiuu
MecTa TOSIBJIICHHSI OIIMOKH JIOCTaTOYHO YKa3aTh B CIIMCKE OMIMOOK COOOIIeHne 00 OmMOKe U HaXKaTh
knasuiry Enter. [Iporpamma cama BBICBETUT COOTBETCTBYIONIMN (DParMEHT CXEMBI, a TaK)Ke OTKPOET

Ta6n1/1uy JaHHBIX U YKaXKCT B Hel II0JI€, B KOTOPOM, BEPOATHEES BCEI0, HY>KHO CACTIaTh U3SMCHCHUS UIIN
JOITIOJITHUTH JAHHBIC.

9.1.4 Hrorm pacueron

Htoru pacueToB MOXKHO MPOCMOTPETh Kak B TAOIMYHON (opMe, TaK U B BUJIE CXEMbI U IJIAHOB
aTakei. [ aToro ciayar KOMaH/bl, BhI3bIBAGMbIe W3 MeHIO MToru. BHemmHui BUA TaOIUIBI W
pHCYHKa MOXXHO H3MEHHUTh. ConmepXMMoe BceX TaOJMI] MOXHO pacredararh (komanma I[ledatsh
TaOnuiel B MeHI0 Daiiin); pUCYHKH CXeMbl W TUlaHa OOOPYZOBaHMS TAK)KE MOXKHO BBIBECTH Ha
MIPUHTEP WK MoTTep (komaHaa [leyats pucyHka B MeHro Daiin).

[Mompobnas nHpopMarms 0 pacuerax MpuBOAUTCA B MyHkTe 7. UTOoru pacueroB Ha ctp. 104.
Hwxke mpuBeneH npuMep TaOJIMIBI ¢ UTOTaMU pacdeToB TpyoOompoBoaoB (Puc. 9.13) u ¢parment
cXxeMbl ¢ utoramu pacueton (Puc. 9.14).
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HTurM - TpybonpoBo LI !E[E
T | Tao Homep L dn 1] G w R Dzeta dp 3‘
vua Tpy | Cromk| ¥uacT. [2£] [zo1] [Bx] [Er fo] [¥fc] | [Majfm] [Ma]
I A 1 1 1.20 18 5100 0.061 0.312 86.9 0.7 138
I A 1 2 4.00 15 3300 0.039 0.305 109.2 1.1 488
I A 1 3 0. 50 15 1000 0.012 0.093 12.1 715.4 3070
BT-3809 HACTpONKAa 6 dn 15 mm
apTopHTET 0.45 Er = 0.253 m3fy
I ‘ A | 1 | 4 D.5l]| 15| Bl]l]| l].l]1l]| l].l]'i|'4| 5.B| 1122.2 3079
BT-3809 HACTpOMKa 5 dn 15 mm
apTopHTEeT 0O.46 Er = 0.202 m3fu
I A 102 3.00 15 1300 0.021 0D.167 37.9 0.6 122
I F.9 1 103 0.50 1Aa 800 0.010 0.074 5.7 871.3 2389 ll
Puc. 9.13. Tabnuua c utoramm pac4eToB TpyboNpoBoAOB
1 TOrM - PUCYHKW =]
=]
! ) (D | ®
KOMHaTA PazfeEanka KOMHaTa
I +20°C 1200 BT +20°C 500 BT I +20°C 1000 BT
I I
I on 18x1 377 I
| @2) | on 15x1 273)
: dn 15x1 @ on 15x1 : on 15x1 @
BT-3809 BT-3809 BT-3809 -
I dn1a n7 dn15 n4d I dn15 n6
i [ 1200 Bm 500 Bm [ 1000 Bm
' C11-60 C11-60 - C11-60
| 11m 0.6 m | 0.9m
— - - N . — = A e W
| |
| |
! Py
-_/-I_x________ et Noggan
1-AB BLU-540 on 18x1 R/E B3-751-AB BLI-640 +B°C 0BT
n 32 dn 15 dn 15 n4do dn 15
=
i
R/ Al [l il
Hoxep Iow Tl OT. Tp. n L Qpac [1}57] Qpea Qned Aon to dt AR G ﬂ
CToak| ¥yacrT. [axm.] [x] [Br] [Br] [Br] [BT] [oC] [K] [&rTf
1 3 1|C11-60 12| 1.20 1000 971 989 -18| 0.972| 78.88| 19.78 1.00( 0.01:
1 1 2|c11-60 7| 0.70 800 569 614 -45| 0.727| 78.75| 15.35 1.00| 0.00!
)I

Puc. 9.14. ®parmMeHT cxembl C UTOramm pac4eToB

9.2 lMpumep cucteMbl OTONSIEHMA CO CMEeLLaHHOWN Pa3BOAKOM -
TPaAULMNOHHOMN BEePTUKaSIbHOMU U FOPU3OHTaNbHOW NOKBapPTUPHOM

B ¢aiine przyk2.grd, crangaptHo 3anucanHoM B Katasore ¢:\Comap3\dane, pazMmeliieH npuMep
CHCTEMbI OTOIUIEHUS CO CMEIIAHHOM pa3BoKOi. YacTh 000pyA0BaHUS BBINOJHEHA B TPAJIUIIMOHHON
BEPTUKAJIBHOM Pa3BOJKE, a YaCTh - B TOPU30HTAIHOM ITOKBAPTUPHOU Pa3BOJKE.
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9.2.1 HcxoaHble JaHHBIE UISI IPOEKTA

Hwxe momernieH HabOp UCXOMHBIX JaHHBIX:

— TapameTpbl TerioHocuTens: ty/t, = 80/60 °C;

— TpaJWlMOHHAs BEPTUKAJIbHAS Pa3BOKA, Pa3BOJAIINE TPYOOIPOBOIBI BHITOJHEHBI U3 CTAIBHBIX
Tpy6 (I'O 10704);

— pa3BOjKa MOKBAapTUPHAsl BHINOJHsETCS U3 TpyOo MS;

—  TpyOONpOBOIBI, PA3BOISIIIHE TETUIOHOCHTEIH B MOJBAJIAX, N30JIMPOBAHBI; HCIIPABHOCTD H30JISAIUH
cocrasiisgeT 80%;

— TpyOOmpoBOJIbl B MOKBAPTUPHON pa3BOJIKE MPOXOAAT B MOIY; UCHpaBHOCTh U3osiu 30%:;

— oromnuTenbHble Npudopsl nanensHsle: T PURMO C;

— CTaHJAapTHBIE PACIIOJIOKEHUE U 3aIUTa OTOMHUTEIBHBIX TPUOOPOB;

— BOJOEMKOCTB KoTiaa: V = 20 J;

— ruapasBianueckoe conporusienue komia: dP =500 Ila;

—  OTONMTEINIbHBbIE MPUOOPHI C TEpMOCTaTUUECKMMU BeHTHIsIMU: TUIl BT-3809;

— y ocHOBaHus cTosikoB BeHTW M B3-751-AB u BII-640;

— Ha OTBETBJICHWSX B TFOPU3OHTAIBHOW nemie nokeaptupHoi BeHTwin B3-751-AB n BIII-640,
cerounble puibTpel: T @UJIBTP 1 Bogomepsl: Tum COMBI-Q1.5.

9.2.2 BBoa paHHBIX

[Iporiecc BBOAA MaHHBIX HEOOXOAMMO TMPOBOAUTH AHAJIOTMYHO TPEABLAYIIEMY IPHUMEPY,
WCTOJB3YS TOTOBBIC OJIOKH U ()YHKITHIO PA3MHOXKEHUS 110 TOPU3OHTAIN M Ha CIICTYIOIIEM dTaxe.

Bo Bpemsi prucoBaHMs MOKBapTUPHOM TOPU3OHTAIBLHOM Pa3BOJKH JIy4dll€ MPUMEHATh T'OTOBBIM
onox I'opu3zoHTAIBHAS cHcTeMa MokBapTupHas (Puc. 9.15).

el ge@Em 1 2 3 4 5 6 7 P
\== AET f7e f ] PRt =" riumm [T

FopusoHTanbHasA

~

cuctema

Puc. 9.15. MNaHenkb yHKUMA pucoBaHus, 3aknagka PasamHoxeHne n 6rnoku

Ha Puc. 9.16 mpencraBieH OJ0K MOKBAPTUPHOW TOPU3OHTAILHOM CHCTEMBI C 3allOJHEHHBIMH
JAHHBIMU 00 OTOIUTENBHBIX TPUOOpax, apMaType, TPyOONnpoBoJax U MOMEIIECHUSX.

JInst pa3MHOXKEHMsI BIIPaBO HY’KHO BbIOpaTh COOTBETCTBYIOIIMM (pparMeHT pucyHka. Jlydie
UCTIOJIb30BaTh /ISl 3TOr0 (DYHKILUIO BBIAEIECHUS OOBEKTOB, MEPECEKAIOUIMX O0JacTh BBIJCICHUS.
Taxoli pe>xuM BbIAEICHUS MOJIy4aeTCsl, €CIM AepKaTh HaxaTtol knasuury Ctrl B mpouecce ykazaHus
MBIIIBIO 00JIACTH BBIICICHHS.
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O6nacTb BblgeneHust
nepecekaroLmx o6 bLEKTOB
Komnama
+20°C 1000/0 Bm

dnUA.
Le)
&
=
=l
L]

dn 0B
dn 0B

|
|
|
|
|
|
|
|
1
|
|
|
|
|
I ET-3809
|
1
|
|
1
|
|
1
|
|
|
|
T

—— ) —————— — —_—
\

————————————

527574 — BNA_ pa3MHOXeHNA BNPaBo 3TH__| ]
an TPy60NpOBOAbLI HYXXHO BbIAENUTL

Puc. 9.16. BcTaBneHHbIN hparMeHT NOKBapTUPHOM rOPU30HTarIbHON CUCTEMbI

CJIC,Z[yCT INOMHUTb O TOM, YTO IIOCJC PAa3sMHOXCHUA BIPABO HYXXHO 3a4aTb JIMHBI BCCX
TOPHU3OHTAJIbHBIX TPY60HpOBOI[OB, 3allOJIHUTh HWJIN MO)II/I(i)I/IIII/IpOBaTL JaHHBIC O IIOMCIICHUAX H
BCTaBUTh JJONOJIHUTEIbHBIC TyTH, HEBUIANMBIEC Ha CXEME.

B mpumepe B OJHOM U3 IOMENICHWH C TMOKBApTHPHOW CHUCTEMOH pPa3BOJKH H3MEHEH CIIOco0
TIOJIKJIFOYECHHUS] OTOMMUTENFHOTO MpUbopa (MpUMEHEH Croco0 MOAKIIOUEHHS OTOMUTENBHOrO prdopa
IIPYU IOMOILM PUCOEANHUTENBHOTrO AeMenTa Puc. 9.17).

BT-005-"

iy 100 %
(&) C*-60
BanHan 0
+25°C 500/0 Bm

POT-DaT1E
on

|
|

|

F —p————p—p——— =

dn 0B
o 0

Puc. 9.17. ®parmeHT pucyHKka ¢ OTONUTENbHLIM NPMOOPOM, MOAKIMOYEHHbLIM MPY MOMOLLN
NpUCOEaMHUTENBHOIO SMeMeHTa

PI/ICYHOK, CO3I[3.HHBII‘/'I Ha OJHOM 3TAXKE, HY’KHO BBIACIIUTD U PA3MHOKUTH Ha CIICAYIOHIUX JTaXKaX
(Puc. 9.18).
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Puc. 9.18. ®parmMeHT cxeMbl C MOKBAPTUPHOW rOPU30OHTaNbHOM CUCTEMOW Pa3BOLKM

[Ipyn mpocMoTpe cxembl clenyeT OoOpaTUTh BHUMAaHHE Ha COeIWHEHHE CTOosika 1A cO CTOSIKOM
HoMm. 1 (Puc. 9.19).
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101
Komnama Kamnama Komnama
+20°C 1000/0 Bm +20°C 1200/0 Bm +20°C 900/0 Bm

08 Gariod)
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+20°C 100040 Bm
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Puc. 9.19. NoacoeguHeHne ctosika 1A co CTOSIKOM HOM. 1

OcrasnbHble AIEMEHTHI PUCYHKA CJIEAYET BBIMOJIHUTH aHAJIOTUYHO MPEIbIIyIeMy IpUMeEpy.

9.3 lMpumep cuctemMbl OTONSIEHNA C NOKBAPTUPHON pacnpeaennTeribHoun
pasBoakKon

B daiine przyk3.grd. crannaptao 3anrcanHoM B katajiore ¢:\Comap3\dane, pa3meieH npumep
CHCTEMBI OTOTLICHHS C TIOKBAPTUPHOM paclpeleUTeIbHON Pa3BOIKOM.

9.3.1 HcxoaHble JaHHBIE /151 IPOEKTA

Hwxe nmomerieH HabOp UCXOAHBIX JAHHBIX:

— TapameTpsl TEIUIOHOCUTENS: ty/t, = 80/60 °C

— 00opyoBaHHE BBINIOJIHACTCSA U3 TpyOonpoBo1oB MS;

— TpyOOmpoBOAbI, Ppa3BOASIIME TEIJIOHOCUTENL B TMOABaJaX, H30JIMPOBaHbl; HCHPABHOCTH
m3omsuu coctaBisieT 80%:;

— TpyOONpOBOJBI B MOKBAPTUPHOM Pa3BOJIKE MPOXOAAT B MOIY; UCHpaBHOCTD m3oianun 30%;

— otomnuTenbHbIe mpuoops! naHensHeie: T PURMO C;

— CTaHJapTHBIC PACIIOIOKEHHE U 3aIUTa OTONUTEIBHBIX IPUOOPOB;

— BOHOEMKOCTH KoTia: V = 50 J;

— ruapasianueckoe conporusieHue koraa: dP =500 Ila;

— OTOomUTENIbHBIE MPUOOPHI ¢ BeHTUIsiMu Tt BT-3809;

— Ha OTBETBJIEHUSX IO TOPU3OHTAIM K pacnpenenutento knanansl Tun B3-751-AB u BI-640,
cetounbie GpuabTpel T @UJIBTP-4111, Bogomepsr Tumn COMBI-Q1.5.

9.3.2 BBoa naHHBIX

IIpouecc BBOJA [JaHHBIX HEOOXOAMMO MPOBOAUTH AHAJOTMYHO MPEABLIYLIEMY IpUMEpY,
UCTIOJIB3YsI TOTOBBIE OJIOKH U (PYHKIIMIO Pa3MHOKEHUSI 110 TOPU3OHTAIIHM U HA CIICTYIOLIEM 3Taxe.

Bo Bpems pucoBaHMsI NOKBapTUPHOW TOPU3OHTAIBHOM PA3BOJKM JIy4YIlle NPUMEHATH I'OTOBBIN
ook CHucTeMa pacnpenejauTebHasi mokBaptupHas (Puc. 9.20).

Ml&uﬁzﬁ|$£i§'1 2 3 5 6 7 |

pacnpegenuTenbHas

Puc. 9.20. MNaHenkb yHKUMA pucoBaHus, 3aknagka PasamHoxeHne n 6rnoku
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Ha Puc. 9.21 npezacraBneH BCTaBICHHBIA OJIOK pacHpeNelUTeIbHON CUCTEMBI MTOKBAPTUPHOM C
3aII0JIHEHHBIMHU JTAHHBIMH 00 OTONHTENBHBIX IPHOOPax, apMaType, TpPyOOIpoBoAaX 1 OMEIICHHSX.
JI7st pa3MHO>KEHUSI BJIIEBO M BIIPABO HYKHO BBIOPATh COOTBETCTBYIOUIYIO 00JIACTh PUCYHKA.

: rO6JIaCTL, MpeaHa3HaAYCHHAS
)
U1 pa3MHOMKEHHS o)
A/ +20°C 1300/0 Bm

£

COMENGTS

BT-3800
fdn

100 %

CTE0
Om

1
)
[,
!
1

|
|
|

1

HpI/I Pa3MHOKEHUHU TOPU3OHTAIBHO COCAUHUTEIIN
é’l[a.]'[eHHLIX pr60Hp0B0,I[OB HE HY>XKHO BBIJICIIATH

Puc. 9.21. BctaBneHHbI chparMeHT pacnpeaenurensHon CUCTEMbI MOKBapPTUPHOW

Crnemyer HOMHUTB O TOM, YTO MOCJE PAa3MHOXKEHUS BJIEBO U BIPABO HYKHO 3aaTh JJIMHBI BCEX
TOPU3OHTAIIBHBIX TPYOONPOBOAOB, 3aMOJHUTH WM MOIUGPHUIMPOBATH JAHHBIE O MOMEIIEHUSX H
BCTaBUTh JIONIOJHUTEIbHBIE JyTH, HEBUUMBIE HA CXEME.

B mnpumepe B OIHOM M3 TMOMEIIEHHH C TOKBAapTHPHOH CHUCTEMON pa3BOJKM M3MEHEH CII0CO0
MOAKJIFOUEHUST OTOMUTENHLHOTO MPpUOopa (mpuMeHeH otonuTenbHbIN pudop Tun VK Puc. 9.22).

BaHHan
700 % +25°C 500/0 Bm
Wran
Y
WKO-960 o
)
on I %
I o
)
| E
I
o} = e

Puc. 9.22. ®parMeHT pucyHka ¢ oTonuTenbHbIM Npndopom Tun VK

PI/ICYHOK, COSZ[aHHI:IfI Ha OAHOM 3Taxe, HY)KHO BBIICIINTH N pa3MHO)KI/ITB Ha CJ'ICIIYIOHH/IX ATaKax
(Puc. 9.23).
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EEL]

KPR ERHHER HOtHa 2 STAC LT YHER ST
+X0°C WNNMD Sty +X0°C 700 Ent % +25°C 500 S +X0°C WNNMD Sty +70°C 00 S

fogace )

o

Puc. 9.23. dparMeHT cxembl C pasMHOXEHVWEM Ha CNeayoLeM 3Taxe C MOKBapTUPHOW rOPU30OHTanbHOM

pacnpenenutenbHOM CUCTEMOWN Pa3BOLKM

OcranbHble 3IeMEHTHI PUCYHKA CIIEAYET BBIMOIHUTH aHATIOTUYHO MPEIbIITYIIUM IPUMEpPaM.

9.4 [lononHuTernbHbIe NpUMepbI

B karanore c:\Comap3\dane pa3melieHo eiie HeCKOJIbKO MPUMEPOB MTPOEKTOB:

PrzykS.grd

Przyké.grd
Przykéa.grd

Przyk7.grd
Przyk7a.grd

Przyk8.grd
Przyk9.grd

IIPUMEP CUCTEMBI OTOIUIEHHSI C KOHBEKIIMOHHBIMU M HOZMOJBHBIMA OTONUTEIbHBIMU
npudopamH, a TaKKe MPEACTaBICHHE UTOTOB Ha TIAHAX ATaXKEH.

IIpUMEpP OJTHOTPYOHOI BEPTUKATILHON CUCTEMBI OTOILIEHUSI.

IIpUMEpP OAHOTPYOHON BEPTUKAIBHON CHCTEMBl OTOIJIEHHS C PAa3HBIMH BapHaHTaMHU
MOJICOEMHEHUS OTOMUTEIBHBIX TPUOOPOB.

MpUMeEp OHOTPYOHOM TOPU3OHTAIILHOM CUCTEMBI OTOTUICHUSI.

IpUMEpP OJHOTPYOHOI TOPU30HTAILHON CUCTEMbI OTOIUICHHS C pa3HbIMU BapHaHTaMU
MOJICOSAMHEHUS OTOMUTEIBHBIX IPUOOPOB.

pUMeEp OJTHOTPYOHOI BEPTUKAILHON CUCTEMbI OTOTLICHHUSI.

pUMeEp OJTHOTPYOHOI BEPTUKATIBLHON CUCTEMbI OTOTLICHUSI.
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Mpunoxexue 1. OnpegeneHns 1 TEPMUHbI, ICNOMb3yeMble B UHCTPYKLUN

an/I.HO)KeHVIe 1. Onpep,eneHMﬂ N TepMUHLbI, UCNOJIb3yeMbie B
MHCTPYKUUU

[Tpunoxxenne coaepXUT an(aBUTHBIA CHHCOK OINPENCTICHUH W TEPMHHOB, HCIIOJNB3YEMBIX B
HMHCTPYKLIMH K ITPOrpaMMe.

AKTHBHBII BU/I PUCYHKA
Bun pucyHka npu nocieHeM MEITYKe MBIIIH.

ABTOPHUTET (BHELIHUIT) TEPMOCTATHYECKOT0 BEHTHJISI

OtHollleHWEe TaJeHUsl JaBJICHUS Ha TEPMOCTATUYECKOM BEHTWJIE K THAPABIMYECKOMY
COTPOTUBIICHUIO IUPKYJSIIIMOHHOTO KOJIbIIA, HAa KOTOPOM HAaXOAWTCS BEHTWIb, JHOO K
THJIPABINYECKOMY COIPOTHUBIICHHUIO TOM YacTH LUPKYJIALMOHHOTO KOJIbLIA, KOTOPOE CTa0MIU3UpyeTCs
PETYJISTOPOM Iepemnaja JaBIeHus:

AD g7

ABT =
Apzﬂc,cm

Ap,r  T'mapaBimdeckoe CONPOTUBIIEHUE TEPMOCTATUUECKOrO BeHTHI, [1a.
AD,n ~['MAPABIMYECKOE COMPOTHBICHUE LMPKYJIAIMOHHOTO KONbLA WM €ro 4acTH,

CTaOWIM3UPYEMOIl PEryIIATOPOM Iepenajia qapienus, [1a.
ABTOpHUTET OTONUTEJLHOI0 NpUdopa

OTHoleHue MOIIIHOCTH, BBIJICIISIEMOM OTOIMUTEIIHLHBIM HpI/I60pOM, KO Bceit MOIIIHOCTH, nonyqaeMoﬁ
IIOMCIICHHEM

QOH
AOH = T o~ A
Q()on + Z QOIY

Oion Temnonocrynnenus B nomeneHuy, Br.
Q,,;  PeanbHas TemnoBas MOLIHOCTh PACCMATPUBAEMOT0 OTONUTEIHLHOTO IIpHOOpa, BT.

Z Oon CyMMa peanbHBIX MOITHOCTEH OTOMUTEIBHBIX MPUOOPOB B MTOMEIIEHUH, BT.

Apmarypa

PasBerBieHusi, (acoHHble u3aenus (TPOWHWUKH, KPECTOBHHBI, OTBOABI W T.JI.), BEHTIIIH,
pacIpeaenuTed, PeryisTopbl, KOHTPOJIBHO - U3MEPHUTEIFHBIE YCTPOMCTBA U T.Jl., CMOHTHPOBAaHHBIC
Ha TpyOOIpoBoOAaX.

Apmarypa peryJupyoias
Bentnnum ¢ npeaBapuTeNbHOM HACTPOMKOMW, PpEryJIATOpPBHI Iepernana AaBJICHUS, OrPAHWYUTENN
MaKCHMaJIBHOTO pacXoa, IpOCCENIbHbIE IAWObI U T. [I.

Ba3a xaTaj0KHBIX JAHHBIX

[Iporpamma ucnonb3yer 0a3zy KaTalOXKHBIX JAaHHBIX, B KOTOPOHM coaepxarcsi KOHCTPYKTHUBHBIE,
TEIUTOBBIC U THIPABIMYECKUE XaPAKTEPUCTUKU TPYO, apMaTyphl U OTONUTEIBHBIX TPHOOPOB.
Conepxxumoe 0a3pl KAaTaNIOXKHBIX JAHHBIX HE MOXKET OBITh JOMOJIHEHO WU MOAU(HUIMPOBAHO
M0JIL30BaTEJIEM.

baoxu rpajgpuyeckue
I'paduyeckue Gi10kH - 3TO (PparMeHThl PUCYHKA, COXPAHEHHbIE AJIs JabHEHINEro UCIOJIb30BAHUS B
MOCJICAYOIIUX ITPOEKTAX.
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C mporpaMmoi MOCTaBISIFOTCST HAOOp OJIOKOB, CONIEPKALIMX THIIOBBIE (PparMeHTHl 000pYIOBaHHUS
LIEHTPAJILHOTO OTOIUIEHUS C TPAJWLIHUOHHON Pa3BOAKOM, ITOKBAPTUPHOM TOPU3OHTAIBHOU U
pacrpeaenuTenbHOM.

I'paduyeckue 610KkM MOKHO BCTaBUTH B NMPOU3BOJIBHOM MECTE PUCYHKA. Takke MOXKHO ONpPeNIeNIUTh
COOCTBEHHBIE OJIOKH, COCTOSIINE U3 TIPOU3BOJIBHBIX (PParMeHTOB PUCYHKA.

[IpumeHeHMe O6J0KOB 3HAUUTEIBHO YCKOPSET MPOLIECC PUCOBAHMSI CXEMbI 000y IOBAHMS.

Bydep oomena

O06nacTh U1 BpeMEHHOTO XPaHEHHS BEIPE3aHHOTO MIIM CKOITMPOBAHHOTO (hparMeHTa JaHHBIX, HTOTOB
wm tekcra. Cozmepxumoe Oydepa MOKHO BCTaBUTH B TaOJHILy, B TEKCT WIH B JPYTHE MPUIIOKCHUS
(nanp., MS Excel, penaktop TexkcroB). IIpu BcTaBke comepskumoro Oydepa oOMeHa B Tabiuily c
JAHHBIMH TIPOUCXOJUT KOHTPOJIb 32 MPaBHIBHOCTHIO BCTABISIEMBIX JaHHBIX. B ciydae, eciu naHHbIE
HEBEPHBI, TO UX BCTaBKa Oy/IeT IpepBaHa.

B mporpamme mpucyTcTBYIOT 1Ba Buzma Oydepa oOMena. OIMH CIIyXKUT Ui XpaHEHHS TEKCTOB,
CKONIMPOBAHHBIX M3 TaONMI, WJIM TEKCTOBBIX TIIOJIEH B JUAJIOTrOBBIX OKHaX. JIpyroil xpanut
CKOITMPOBAHHBIN (hparMeHT PUCYHKA.

I'taBHOE OKHO POrpaMMbl

OKHO, ITaHeIb 3aroJ0BKa KOTOPOrO CONEPKUT HAa3BAHME ITPOrPaMMbl BMECTE C Ha3BAHUEM TEKYIEro
(aiisia gaHHBIX. B 3TOM OKHE pa3MELICHBI BCE OKHA, CBA3AHHBIC C JAHHBIMM, UTOI'AMHU PAaC4YeTOB H
BEZOMOCTSIMH MaTEpUAJIOB.

I'naBHbBII KaTAIOT POrpaMMbI
Karanor Ha mucke, B KOTOpOM 3amucaHbl (aiiabl ¢ mporpaMmon. [Ipu cTaHmapTHON MHCTAUIANAN
nporpaMmel 310 Oyaet karaior c:\danfoss3.

JlaBnenue Tensionocurteasa dP,

JlaBieHrue B HMPKYJSIIMOHHOM KOJBIIE COCTOMT W3 JABJICHHUS, CO3JaHHOTO HACOCOM, a TaKXkKe W3
TPAaBUTAILIMOHHOI'O JABJICHHS.

Pekomennyercs mnpu pacderax yuuThiBaTh /5% 3HAYEHUS] MAaKCHUMAJIbHOTO T'PAaBUTAMOHHOTO
naBiaeHus 1 90% naBiieHUs, CO31aBA€MOT'0 HACOCOM.

JaBJienne rpasutanuonnoe dP,

JlononHUTENBHOE 1aBJIEHUE TEIJIOHOCUTENS], BBI3BAHHOE PA3HUILIEH TUIOTHOCTH BOJbI B MOJAOIIUX U
00paTHBIX TPyOONMPOBOAAX, & TAaKXKe PA3HUICH BBICOTHI MEXKIY IEHTPOM HOTPEOUTENs Teria H
LIEHTPOM HCTOYHMKA TeIula. B mporpamme rpaBUTAllMOHHOE JAaBJIEHUE PACCUUTHIBACTCA C Y4YETOM
OXJIXJIEHUs] BOIbl B TpyOorpoBoaax. PexomeHayeTcst mpu pacyerax yduThiBaTh 75% 3HAYCHUSA
MaKCHUMAaJIbHOTO TPABUTALIMOHHOTO JABJICHUSI.

JlnaioroBoe 0KHO CHCTEMHOE

CrangapTHBINA JUAJIOT, JOCTYIIHBIN yepe3 cucteMy Windows (Harmp. TManoroBoe OKHO, CITysKallee JIst
YCTaHOBKHM TapamMeTpoB palboThl MpuHTEpa). S3BIK TEKCTOB, BBICBEYMBAEMBIX B CHCTEMHOM
JIMAJIOTOBOM OKHE, 3aBUCHUT OT SI3bIKOBOH Bepcuu Windows.

JnckoBoabl

YcTpoiicTBa 1715l XpaHEHHs U CYMTHIBaHUS UHPOPMALIMK, 3aUCaHHON B BHIE ¢aiinoB. B kommnbioTepe
€CTh yYallle BCEro MHMCKOBOIBI /I TMOKHX HUCKOB C MMeHaMH A: U B:, a Takke JKeCTKHE IUCKH C
nmeHamu C:, D: u T.71.

Jpyrue norpeduresu Temnaa

OObIuHast BepcHs IPOrpaMMBbl BBIIOJIHAET pacyeThl Ul KOHBEKIIMOHHBIX OTONMTENIBHBIX MPUOOPOB.
Hpyrue Buapl mnoTpeOuTenel Temiaa (MOAMOJBHOE OTOIUIEHHE, BO3JYIIHbIE HarpeBaTelu,
HOJOTpeBaTeN BOJbI) Ha3BaHbl B mporpamMe Jpyrumu mnorpedoutensimu. OHU MOryT OBbITH
TIOJIKJIIOYEHBI K CETH TPYOONPOBOJIOB, OHAKO MPOrpaMMa He MoJ0epeT UX pa3Mepbl, He ONpeeTuT
MOTOK TETIJIOHOCHUTEJIS.
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Jlns BBOJA JaHHBIX O JAPYIMX NOTpPeOUTeNsIX Temsaa ciayxur tabmuna Janaele - [Ipyrue
MOTPEOUTENN, HAXOAAIIAsACS B TaOMMYHON YacTh okHa [laHHble -Pucynku. ['paduyeckne cUMBOIIBI
JIpyTuX TOTpeduTenel Terula pacloyioKeHbl HAa MHaHend (QYHKIMNA PHUCOBaHMS B 3aKJIaJKe
OtonurenbHbIE TPUOOPHI =T

3aroJj1oBoK Ta0JIHILI
[epBbie cTpOKH TaOJUIIBI, B KOTOPBIX HAXOISATCS CUMBOJIBI BEJIMYHH, PACTIONIOKEHHBIX B OTACIBHBIX
CTOJIOLAx.

30Ha MOMeLleHU

AN

101
KamHaTa
+20°C 800 BT

I'paduyeckoe mnpencraBiaeHue AaHHBIX O momenienuu. Ha
pHCYHKE CXeMbl 00OpYIOBaHMS IMOMEUICHUE MPEICTABICHO B
BU/JIE NIPSIMOYTOJIBHUKA C IIPUCOECTIMHEHHON K HEMY DTUKETKOU.

Bce 3nemeHTBI cxXeMbl (TpPYObl, OTONMUTEJbHBIC NPHOOPBI,

3oHa
nomMeLueHus

AaBTOMATHYECKH PACCUMTATh OXJa)KIeHHe BOAbI B
TPYOONPOBOAAX U TEILUIONOCTYILIEHUS OT TPYOOIIPOBO/I0B.

(77703 21 0 A | apMaTypa), HaxXoAsiluecsi BHYTPU 30HbI NOMeIeHUsI 10
| || YMOTUAHHIO NPHIHMCAHBI K HeMmy. Baarogapsi 3Tomy
m‘:/” | || mporpamMma cama pacmo3HaeT, B KAKHX MOMEINCHHAX
[+ HAXOAATCA OTONMMTEJbHbIE NPUOOPLI H 4epe3 KaKue
om | || moMemiennst mpoXoaAT TPYGONPOBOABL, UTO IO3BOJISIET
P I
|
]

HcnpaBHocTh M30151MH TPYOONIPOBOI0B
Omnpenenser OTHOILIEHHE MOIIHOCTH, OTAABAa€MOIl M30JMPOBAaHHBIM TPYOONPOBOJOM, K MOIIHOCTH,
OT/1aBaEMOM HEM30JIMPOBAHHBIM TPYOOIPOBOIOM.

Cu

o

n, = -100% [%]

o

Q, Tenno, otaraBaeMoe HEM30JIMPOBAHHBIM TPYOOIPOBOIOM.

Tenuo, oTaaBaeMoe M30IMPOBAHHBIM TPYOOIIPOBOIOM;

HcToUYHHNK Temia
YcTpoiicTBo, moAaroiee Terio K 000pynoBanuio. Yaiie BCero 3To KOTEN WK TeII000MEHHHUK.

KaraJjor na aucke

Breinenennass dacTte amMcka, B KOTOpPOM XpaHsaTcs aiibl. JlaeT BO3MOXKHOCTH  YIOPSIOYUTH
coxpansembie (aitmel. MoxHo, Hampumep, cosgaTh karagor PROJEKTY, B kortopom OymyT
XpaHUTbHCS (Bailiibl ¢ TaHHBIMU IS IPOCKTOB.
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KHonka maciuradnpoBaHusi puCyHKa

KHomnka MacitabupoBaHusi PUCYHKA SIBJISIETCS PACKPBIBAIOIICHCS KHOMKOW ISt
%J & 200% BeIOOpa Maciutaba pucyHka. Ilocie ee HakaTuss OTOOpaKaeTcs CIHCOK,
@ 150% MO3BOJISIFOIINI BBIOPATh COOTBETCTBYIOIIHI MACIITa0.
100 % 3HaueHHEe KHOMIOK B HW)KHEH YacTH CIHCKA CIIeIyIoIIee:
Q) 75% & Zoom + VBenmueHne Macraoa.

ﬁl

Q 50% T
Q 25%
Q 10z i
Q5% D6nacte
Q Zoor +

Q Zoom -

PucyHok
®\ DnacTe
@\ P part.
®\ [naEHo
@\ MNpegein. @\ lMpeaka.

YMeHbIIIeHHe MacITada.

=
o
=]
I
=}
=

VYcranaBnuBaeTcs TaKOM MaCH_ITa6, 4TOOBI OBLT BHUJCH BCCh PUCYHOK.

VcraHaBiauBaeTcs TaKOM MaciuTad, yToObI OblIa BHIHA BCSI 00J1aCTh,

TIpeHa3HaYeHHAs ISl PHCOBaHMUSL.

P parta.
Bri6op BuguMoro parMeHTa pruCyHKa Ipy MIOMOIIY OKHA. B 3ToM cirydae

TOCIIe HaXKaThsl KHOTIKH CIIEAYET TP MIOMOIIY MBIIIN YKa3aTh (hparMeHT

PHCYHKA.

[TnaBHOE M3MeHEHHE MacITaba PUCYHKa.

Boccranorienue npeabIAyHIero Macitada PHUCYHKa.

KoHTpoJIbHOE MEeHI0 OKHA
MGHIO, Haxosa1eeCsa B JICBOM BCPXHEM YITIy OKHA, BKIIIOYACT B cebst KOMaH/ibl U”BMCHCHUA pa3MCpPOB
U TepeMelleHNs] OKHA MPOrpaMMbl, NEPEeKIIOUEeHUs] Ha JPyTrue OKHA, a TaKkKe KOMaHIy 3aKpbITHA

OKHa.
k Hoxep

CrToaxk| ¥yacrT.

1 P303

KonTpoabHOe MeHI0 NporpaMMbl

MeHro, HaxopsIeecs B IEBOM BEPXHEM YTy [NIABHOTO OKHA MPOrPaMMBbI, BKIIIOYAET B c€0 KOMaHIbI
M3MEHEHMS pa3MEPOB U NEPEMEILEHUS OKHA IIPOrPaMMbl, IEPEKIIOUEHUS HA APYTHE 3a1a4M, a TAKKE
KOMaH/Iy 3aBEpIICHHUs pabOThI C MPOTPAMMOH.

E Comap C.0. - Przyk
LIy parn Opagka  Bua

DEdERE
Mo Q[w .

Koppexuusi tmamerpa TpyoonpoBoaos

Ecnmu B mapameTrpax pacueToB BBIACICHO IOJIE BEIOOPA, BKIFOYAOIIIEE OMIIUI0 KOPPEKIUU TUaMeTpa
TpyOOIIPOBOJIOB, TO BO BpPEMSI PacyeTOB MpOrpaMMa Mepen MmoJ00poM IMPeIBapUTEIBHBIX HACTPOEK
perynupyionied  apmMatrypbl NpoOyeT YMEHbIIUTh (CKOPPEKTHPOBATh) AMAMETP YYacTKOB B TeX
LUUPKYJSIIUOHHBIX KOJbBIIAX, T M30BITOK JAaBICHHS TEIIOHOCUTENS, C IETbI0 €r0 MaKCUMAJIbHOTO
OrpaHUYEHUS.
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Koa¢pdpununent 3atexkanus Beta

BaxHpIM TOHATHEM s OMHOTPYOHOH cucTeMbl sBisiercss Koddduiment 3atekanus p,
OIIPEIENAEMBINA U3 BBIPAKEHUSL:

G

—
ﬂG

cm

rae:
G,y - Pacxo]l BOJbl, IPOXOAAIIEH Yepe3 OTOMUTENbHbIH puodop, Kr/c.
G, - Pacxol BOJIBI, IHUPKYJIUPYIOLIEH B TJIaBHOM TpyOOMpoOBOAE OJHOTPYOHOH CHCTEMBI
(crosike), Kr/c.
Bemnunna xosddunmenta [ CylmecTBEHHO BIHMSET Ha BEIWYHHY MTOJOUPAEMBIX OTOMHTEIBHBIX
pUOOPOB, THAPABIMYECKOE COMPOTUBICHUE CHCTEMBI, a TAKKe €€ TEIJIOBYI0 U TUIPABIMYECKYIO
YCTOMYHUBOCTb.

VBenuueHue kodpduuuenta f npruBeaeT K YMEHbIICHUIO BEINYUHBI OTOMUTENIBHBIX TPUOOPOB.
Opnnako mpu 60sbIIoM Kod(duimente f 3anupanue BEHTHICH MIPU OTOMUTEIBHOM MTPUOOPE BBI3OBET
3HAUUTEbHBIA POCT THUAPABINYECKOrO CONpPOTHUBIEHUS cHucTeMbl. Kak crencTBue, NMOTOK BOABI,
NPOXOSIIIMI  4Yepe3 CHUCTeMYy, HauMHAeT HEAOrpeBaTh OTOMUTEIbHBIE IPUOOPBI, MPHYEM
HEepaBHOMEpHO (Hambosiee HeorpeBaeMble MPUOOPHI PacIoioKeHbl B KOHIIE psaa). B cucremax, B
KOTOPBIX TPHUHSTHI CIHMIIKOM OOJbIIHe KOIPPHUIMEHTH 3arekaHus f, He OyIeT TEeIuoBOW H
TUAPABIAYECKON YCTOWYMBOCTH.

SIBneHre TETUIOBOTO M THAPABIMYECKOTO Pa3peryIMpoBaHus, BEI3BAHHOE 3alTUPAHUEM BEHTUIICH,
MOYXHO 70 W3BECTHOW CTENEHH OIrPaHWYNTh, HCIONB3YS PEryJsATOpPbl pacxoja Ha TOAXOAE K
OJHOTPYOHBIM cucTeMaM. OHAaKO OOJBIIMM HEJOCTATKOM TaKOI'O PELICHHUs €CTh 3HAYUTEIbHBIN POCT
TMJPABINYECKOrO COMPOTUBIIEHUS CUCTEMBI (Yallle BCEro MOTEpH JIaBJICHHs Ha PEryJIATOpax pacxoja
ommm3ku k 20000 Ia = 2Mp0).

bonpiime 3HaueHus Ko3(h(UUMEHTOB 3aTekaHus [ dalle BCEro MpPUBOIAT K  POCTY
THPABINYECKOTO COMPOTHBIICHUSI CUCTEMBI.

Wtak, ¢ onHOW CTOPOHBI CTpeMHUMCS, 4TOObI KO3 UIMeHT £ OblT KaKk MOXHO OOJblIe, a C
JPYTOi CTOPOHBI OH HE JOJDKEH MPEBBINIATh U3BECTHOI'O IPAHUYHOTO 3HAYEHUs [, BbILIE KOTOPOTO
CYILECTBYET OIACHOCTh YTPAThl TEIJIOBOM U THAPABIMYECKONH YCTOWYNBOCTH CUCTEMbI OTOIUICHUSI.

1

:1——
P N0.23 - n+1

rie:
R - YHCJIO 3aMBIKAIOIINX YYaCTKOB B OTHOTPYOHOM CHCTEME.

W3 BBIIENPUBEAECHHOTO BBIPAXEHHUs CcledyeT, 4ro /[3, BO3pacTacT BMECTE C UHCIOM
3aMBIKAIOIINX YYaCTKOB B OJTHOTPYOHOU cucTeMe:

ln|3]4a]ls5]lel7]s8s]lolw|luli|nlulis|ie]iz]is]19]2]
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| B, |023]028]032]035]038]0.41]043]0.45]0.47]0.48] 0.50] 0.51]0.53 | 0.54 | 0.55] 0.56 | 0.57] 0.58]

B ciydae mospcoenuHeHHs BYX OTONMTEIBHBIX MPHOOPOB K 3aMBIKAIONIEMY YYacTKy CyMMa HX
K03 GULIEHTOB 3aTeKaHUs f He N0JKHA MPEBBIIATh TPAHMYHON BEIUUIUHBI 3,

Ko3¢dunmenT 3a1uThI 0TONUTEILHOI0 NPUOOPa

OH y4uTBHIBAaET, KaKk BIMAET CIOCOO YCTAHOBKM 3alllUThl OTOMMUTENHLHOTO MPUOOpa Ha YCIOBUA
nepefadyu Teria B OKPYXKAaIoMIylo cpemy. 3HadeHue koddummenta Oonbmie 1,00 o3Hauaer
yXy/IIIEHHE YCIOBHIA OOMEHa TeTyla OTHOCHTEIFHO HOPMATUBHOM 3aIUTHI.

Ko3¢puumeHT MECTHBIX CONPOTHBJICHUI
OH chnyXuT s ONpEeNeNieHUs NMOTEPh NAaBJICHUS, BbI3bIBAEMBIX MECTHBIMU CONPOTUBJICHUSIMH Ha

apMartype.

2
w
Z=3¢ - plal
2
Z  llorepu naBieHUs, BBI3BAHHBIE MECTHBIMH COIPOTUBJICHUAMH, [1a;.

Z ¢  Cymma Ko3(pPHUIMEHTOB MECTHBIX COMPOTHUBIICHUH.

w  CKOpoCTh TIOTOKA BOJIBI, M/C.

3
P IT;10THOCTE BOIBI, KI/M".

Ko3¢dunmenT pacnosokennsi 0TONUTEJIHLHOro npudopa

OH y4uTHIBAET, KaK BIHMSIET MECTOPACIIOJIOKEHHE OTOMHUTEIBHOIO NpuOOpa Ha YCIOBHS Iepenadyu
TEIUIa B OKPYIKAIONIYIO Cpedy. 3HadueHue kodddurmenta 6ompire 1,00 03HaYaeT yXyIIeHHe YCIIOBHMA
oOMeHa Teria 1o OTHOIIEHUIO K HOPMAaTUBHOMY PACIIOJIOKEHHUIO.

Kypcop
VYkazarenp (cTpeska, IECOYHbIE Yachl), OTPAXKAIOIIMI IBUKEHUE MBIIIN HAa SKPAHE.

Kypcop TexkcToBbIi
Muraroniasi BepTUKaIbHasl YEPTOUKA YKA3bIBAET MO3ULIUIO B PEIAKTUPYEMOM TEKCTE.

JInHuA NPpOKPYTKH

JIuHMM MPOKPYTKM PACHoOJararoTCsl Ha MPaBOM M HIKHEM Kpae OKHa. Mapkep NpOKpYTKH Ha JIMHUH
IIOKa3bIBACT ITOJIOKECHUE BUIUMOU YaCTHU OKHa.

C noMOIIIBIO0 MBIIIM MOYKHO IPOKPYYHBATh COAEPKUMOE OKHA TaK, YTOObI IPOCMOTPETh pa3HbIE €ro
(bparMeHThl. ['Opu30HTaNIBHAS IMHUSA IPOKPYTKH TO3BOJISIET IPOKPYUUBATh CONEPKHUMOE OKHA BIIEBO
U BIIPaBO, @ BEPTUKAJIbHAS JIMHUSA POKPYTKH MO3BOJISET IPOKPYYHUBATh BBEPX U BHU3.

L [ 2|
MeH10 OBICTPOro 10CTYIA

MeHto oToOpaXkaeTcst Iociie HaXaTus TIPaBOM KIaBUIIK MBIIIA. MEHIO OBICTPOTO JI0CTYTIA COACPIKUT
KOMaH/Ibl, CBSI3aHHBIE C PUCYHKOM, TaOJIMLIEH WM 3JIEMEHTOM JUAIOr0BOrO OKHA.

F1 Cnpaeka

OTMEHMTE Alt+BESp

Bripezate Chrlx
Komuposare  Cl+C
Brragute Chrl+y
Ypamime Del

Haim ... Chrl+F
JareHuTe ... Chl+H
Hatmu ganee  Chil+M
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MuHuMa/IbHOE THAPABJIMYECKOEe CONPOTHBJIEHHE YYacTKa ¢ OTONMTEIbHBIM HNPHOOPOM
(morpeduresieM Temaa) dPgmin

UYrtoObl 00eCTIeunTh COOTBETCTBYIOIIYIO TEIJIOBYIO M THIPABINYECKYIO CTAOMIIBHOCTD 000PYAOBaHNS,
TMJPABINYECKOE CONPOTHUBIEHUE Yy4yacTKa C MOTPEOMTENIeM Temia JODKHO OBITh OTHOCHTENBHO
60spIIMM. MUHUMAaIbHOE 3HAUSHHE 3TOTO CONPOTHUBIIEHUS ONpeesercs no Gopmyse:

dP, . =(p, - p.) g h[la]

p, IIOTHOCTB BOIBL, BBIXOZAIIEH C y4aCTKa, KI/M.

p, 1LIOTHOCTB BOIBI, BXOIALIEH B YYaCTOK, KO/M°

h Pa3HHIIa BBICOT MEXIy IEHTpPAMH CaMOTO BBICOKOTO W CaMOTO HH3KOTO OTOMHTEIHLHOTO
npubopa (HoTpedurtens Temna) B 000pyI0BaHUH, M.
2
g Yckopenwue cBoOOHOTO MajieHus, g = 9.81 m/c

Homep (cumBOJI) yyacTka
Cocrout u3 aByx yacreil. IlepBasg u3 HHUX - 3TO HOMep (CHMBOJI) CTOAKA, K KOTOPOMY OTHOCHUTCS
y4acTOK, BTOpasi - 3T0_HOMep (CMMBOJI) y4acTKa B ITpeJieiax CTOsKA.

Homep (cuMB0JI) ydacTKa B mpejiesiax CTosika
CocTouT MakCUMaJIbHO U3 MATH 3HaKOB (1Udp 1 OyKB).

Homep (cuMB0JI) moTpeduTeENIs TelJia
Howmep notpeburens Teruia J0KeH ObITh TAKUM e, KaK U HOMep (CHMBOJI) yYacTKa, MOJBOSILIETO
TETJIOHOCHTEIb K MOTPEOUTEITIO TETUIa.

Homep (cumBOJI) cTOSIKA
CocTouT MakKCUMaJIbHO U3 TPEX 3HaKOB (LU(p 1 OYKB).

Homep (cuMB0OJI) moMeleHust
CocTouT MakKCUMaJIbHO U3 MATH 3HAKOB (LU(p 1 OYKB).

Harpy3ska TemuioBasi yyacrka

CyMMa pacyeTHbBIX TEIUIOBBIX MOIIHOCTEH HOTpeOWTenel Temiaa, K KOTOPHIM YYacTOK MOABOIUT
(momaromHii y4acToK) IMO0 ¢ KOTOPBIX OTBOAUT (0OPATHBIN YYaCTOK) TEIIOHOCHUTENb.

Orpaan4uTe b MAKCHMAJIBHOIO pacxoaa
DTO yCTPOWCTBO UISl OTpaHMYEHHS MAaKCHMAIBHOTO Pacxoja TEIUIOHOCUTENS B BHIOPAHHOW YacTH
000pyI0BaHUSI.

ITapamerpsI pacueToB

Habop mapameTpoB, BIHSIONIMX Ha CIOCO0, C MOMOIIbIO KOTOPOTO Mporpamma MpPOBOAUT PacUEThI.
[TapameTpsl ycTaHaBmuBalOTCA B AuasoroBoM okHe JlanHele - OOmme (3aknanka Ilapamerpbi
pacyeToB), BbI3bIBAEMOM U3 MeHIO JlaHHBIE TTpH oMoy KoMaH el Oomue (3aknanka [lapamerpsbi
pacyeToB).

IIanens 3aroJi0BKa OKHA
BepxHsAs yacTh OKHa, B KOTOPOM pa3MEIIAECTCS Ha3BaHME OKHA BMECTE C KHOIKAMM IO JIEBOM M
MpaBoOM CTOPOHE.

E JlaHHbie - PUCYHEM =] E3 |

ITaHeJb 3ar0JI0BKA NPOrpaMmbl
BerHFIH YacCThb I'NIaBHOT'O OKHA IIPOorpaMMBbI, B KOTOpOfI pasMeIIacTCAa HAa3BaHUC MTPOrpaMMbl BMECTE C
Ha3BaHHWEM TEKYIIero (aira TaHHbIX.

§¥ comap c.0. PRZYK5.GRD - [Mlannsie - Pucynku] [_ O] x] ‘
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IIaHeb OCHOBHBIX (QYHKIMH POrPaAMMbI

[Tanenb 0OCHOBHBIX (DYHKILIMI IPOrpaMMbl CTaHJAPTHO BBICBEUHMBAETCS BBEPXY ITITABHOTO OKHA
nporpammbl. Ha Hel pacnonoskeH psii KHOMOK, JAalOIHX BO3MOXHOCTB OBICTPOTO IOCTYIIA KO
MHOT'MM, 4aCTO UCIIOJIb3YEMbIM, KOMaHaM ITPOrpaMMBbI.

DEHERETRE tB2BRe Aol ad® @ 22 4 4

ITaneas cocTosiHUs

[Tanenb cocTosHMS pacronaraeTcs B CaMOM HU3Y [JIaBHOTO OKHa mporpaMmmbl. [lokassiBaemasi B Heil
nHbOpMaIUs CBSA3aHA C aKTYalTbHBIM COCTOSIHUEM MPOTPAMMBI.

O TOM, HY>XHO JTH OTOOpa)kaThb IaHENIb COCTOSHMS, MOXHO pPEIINTh, BbIOMpas B MeHIO [lapaMerpbl

koMaHny [lapamerpel.
| 920 | B35 ||prlﬁunpu:uso.u nogatow me Tun b - PYE-C ||

IManeap GpyHKUMA pUCOBAHUSA

[Tanens GyHKIMH PUCOBAHUS COACPKUT KHOIKH, 3aITyCKAIOIUEe KOMAaH/Ibl PUCOBAHMS CXEMBI H
BBOJIA JIAHHBIX 00 3JIEMEHTaX 000PYI0BaHUSI.
CrannapTHO 0TOOpa)kaeTcsi BBEpXY ITABHOTO OKHA Mporpammbl. Ha Heil pacmonoskeH psifi OObIYHBIX U
PACKPBIBAOIIUXCA KHOMOK, JAIONIMX BO3MOXHOCTh OBICTPOTO JOCTYNa Kak K JIIEMEHTaM,
HapI/ICOBaHHBIM Ha CXEMEC, TaK U K (1)YHKIH/I$IM, CBs3aHHBIM C pI/ICOBaHI/IeM. BaKJ'IaI[KI/I HHNXKE KHOIIOK
TTO3BOJISTFOT BHIOPATh KATETOPUU PUCYEMBIX DJIEMEHTOB.

—m ol F sty - P b =

\ o= (R L = F e e T

IMomenenust oTamyiuBaeMbie

[Tomenienus, B KOTOphIe C TOMOIILI0 OOOPYAOBAHMS JOCTABISETCS TEIUIO C LENBIO JOCTHKCHHS
pacueTHoi TemriepaTypsl. [IporpamMmma Takke TpakTyeT OTaIUIMBAEMbIE IOMEIIEHHUS, KaK TOMEICHUS
C PACYETHBIMU TEIUIONOTEPSIMH, OTIIMYHBIMUA OT HYJIA.

IMomemeHust He OTAILIMBaEMbIe
[Momemenuss He TpeOyromue oborpesa. IlporpamMMa TpakTyeT WX, KaK IOMEHICHHS C HYJICBBIMH
PacCUETHBIMH TETUIOMOTEPSIMH.

TToakaraJjor
Karanor Ha qucke, npuHaaIeKaui 1pyromy Karaiory.

IHoTpeduress Temia

YcrpoiicTBo, mpeHa3HaueHHOE JUIs TIepelauy TeIia U3 000pyA0BaHUS B OKPYIKAIOILyIO Cpey, Harp.
KOHBCKIII/IOHHBIfl OTONHUTENLHBIHN HpI/I60p, IIOAIIOJIBHOE  OTOILJICHHCE, OTONMUTENLHBIN CTOSK,
MOJIOrPEBATENb BO/bI, BEHTHIIALIMOHHBINA HarpeBaTellb U T.11.

IMpeabiayuiuii y4acTok, npeabiyuii Tpyoonposoj

VY4acTok, HaxOAALMHCS ONMMKe K HCTOYHMKY TeIlla, COCAMHEHHBI C TEKyIIMM YydacTkoM. Ha
pucyHke yuyactok 1/1 sBnsercs npeapaymnM ais ydactkos 1/2 u 1/3.
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I[Iponyckuas cnocooHocts Kv
Onpezenser MpPOMyCKHYI CIOCOGHOCTh apMaTypbl B M /4. B UHCITOBOM BBIDOKCHHH PABHSETCS
pacxoy TEIJIOHOCUTENS PH Nepenajie JaBieHus Ha apmarype B 1 6ap (100000 ITa).

Pa3mHokeHHne (pparMeHTOB 000PY10BAHUS
[Iporpamma cHabxeHa (yHKIMEH MHTEIIEKTYaJIbHOTO Pa3MHOXKEHHUSI (PparMEHTOB 000pYyIOBaHUS C
HyMepanyeld_y4JacTkoB W noMerneHuid. dparMeHTsl 000pyIOBaHUSI MOTYT OBITH Pa3MHOMEHBI KaK

BEPTUKAIILHO, TAK U TOPU30HTANIBHO.
OyHKIMA pa3MHOXKEHUs! JOCTYIHA yepe3 MeHIo [IpaBka.

PacuyeTHas TenyioBasi MOIIHOCTH NMOTPeOUTEISA

MouHoCTh_IOTpeOuTeNsl TeIla, BBITEKAIOIIas M3 IepepaclpesielieHus] pacueTHBIX TeIIoNnoTeph
MEXIy MOTPEOUTENSIMH, HaXOISIIUMUCS B momenieHud. [Ipu pacuere TemaoBOMl MOLIHOCTH HE
YUUTBIBAIOTCS TEIUIONOCTYIUICHHUS OT TPYOOIIPOBOJIOB.

Pacmmpenus ¢aiijioB

[Iporpamma ucnosnp3yer ciaeayoume paciupeHus Gpannos:
.blo Pacumpenue ¢aitnos ¢ onpeneneHHbIMU IpahuyeckumMy 6JI0KaMHu.
.grd IIpeanonaraemoe (10 yMOIYaHUIO) paciiupeHue GaiaoB ¢ JaHHBIMH.
~gd  Pacmmupenue ¢aiioB ¢ npeapIyei BepCHU JaHHbIX.
dxf Pacmmpenue ¢aiinoB ¢ pucyHkamu, 3anvcanHbiMu B opmate DXF.
.dwg  Pacmmupenue ¢aiinoB ¢ pucyHkamH, 3anucaHibiMu B opmare DWG.

.dzt Pacumpenue ¢aiinos 6a3bl JaHHBIX ¢ apMaTypou.

.gre Pacumpenue ¢aitinoB co cMCKOM OLIMOOK.

.exe @daiinbl IporpaMMsl.

.grz Pacmmpenue ¢aiinos 6a3bl JaHHBIX ¢ OTOMUTENBHBIMHU TPUOOPAMHU.
hlp ®aiinbl co cipaBOYHON MH(DOPMAIUEH.

.grp  IIpennonaraemoe pacummpenue (aiyioB ¢ napamerpaMu MporpaMmmsl.

pro ®aiin ¢ uHPpOpMaLKeil O MPOU3BOAUTEISX.

grr Pacmmpenue ¢aiinos ¢ uroraMmu pacyeTosB.

rur Pacmpenue ¢aiinoB 6a3bl JaHHBIX ¢ TpyOamH.

wmf  Pacmmpenue ¢aiino ¢ pucynkamu, 3anucanibiMi B hopmate WMF (Windows MetaFile).

182



Mpunoxexue 1. OnpegeneHns 1 TEPMUHbI, ICNOMb3yeMble B UHCTPYKLUN

PackpbiBawoiasicsi KHOIKA

ACKPBIBAIOIIAsICS KHOTIKA MUMEET 3a4EPHEHHBIN MPaBbIil HUKHUM YTOI.
K
K packphIBarommMcst KHOIKAM MPHUIIACAHO MHOTO KOMAH/I UIIH 3JIEMEHTOB
=L pucyHka. OOBIMHO HIETYOK MO 3TON KHOMKE MPUBEICT K BHIOOPY KOMaHIbI
=T 30 WIIH DJIEMEHTA PUCYHKA, aKTYalIbHO CBSI3aHHBIX C KHOIKOM.
ST ca5 YT1o0bl M3MEHHTh KOMAH/Iy HJIM SIICMEHT PHCYHKA, CBSI3aHHBIE C STOU
KHOITKO#M, CJIEyeT, HAMpaBUB KypCOP MBIIIA HA KHOMKY, HAXaTh U
(=L C=&0 NepKaTh JIEBYI0 KIABHMILY MbIIHK. Yepe3 CeKyHOy pAJOM C KHOMKOM
=1 o0 PACKPOETCsI CITHCOK € JOCTYITHBIMH KOMAHIaMHU WITH 3JIEMEHTaMU PUCYHKA.
=T c11-a0 B sTOM crucke, Kak ¥ B OOBIMHOM MEHIO, MOXHO BBIOPATh KOMAHIy HIIH
AIIEMCHT PUCYHKA.
[=I C11-45

Crucok ycTpoHCTB (B JaHHOM Cllydae OTOIUTENIBHBIX MPUOOPOB)
=L C11-60 MOXXHO MOIU(HIMPOBATH, BbIOMpas kHONKY Jo6aBb ¥Yaamm. [lpu sTom

4% Nofiase, ynam | OYACT OTOOPAKEHO [MAOrOBOC OKHO, CIyXKallee IS ONpEACICHHs
COZEP’KUMOTO CIHCKA.

Ha  panenwu HKIIMW HMCOBAHUS pacIIOIOKEHO  MHOI'O
PacKphIBAIOIMXCS KHOMOK, JAIOUIMX BO3MOKHOCTD JJIs1 OBICTPOro J0CTyIa
K OTICNIbHBIM 3JEMEHTaM OOOpYAOBaHUS, KaK M JUIl KOH(UIYypaLuu
COCTaBa yCTPOMCTB, UCHOJIB3YyEMBbIX B IIPOEKTE.

-+
+

PeanbHas TenjioBasi MOLIHOCTb MOTpeOUTeIs
PeanpHas TemoBasi MOLIHOCTh OTAaBaeMas HOTPEOUTENEM TEIUIa, BBITEKAIOIIAs M3 TEIUIOBBIX U
TMJPABINYECKUX YCIOBHIA €ro paboThl.

Perynsitop nepenana naBjieHust

VYcerpoiicTBO, NoAAep/KUBAOLIEEe TOCTOSIHHYIO PAa3HUILy JaBJICHHUS MEXIy MOJAIOLMM M OOpaTHBIM
TpyOONpoBOJOM B BbIOpaHHOM IyHKTe 000pynoBaHus. CyLIeCTBYIOT peryysTopbl Iepenaja
JIABJICHUSI JIPOCCENIbHBIE, a TAKKE IEPENyCKHbIE. YCTAaHOBKA pETYJSITOPOB Iepernaja AaBICHUS
o0ecreunBaeT ONTHMaJbHbIE YCIOBUA sl pabOThl TepMocTaTHYecKuX BeHTwied. IIporpamma He
NOJOUPAET NEPENyCKHbIE PEryJIATOPBI.

CHMBOJI KaTAJI0KHBII

[Iporpamma pabGotaer coBMecTHO ¢ 0a30M KaTaJOKHBIX JIAHHBIX, B KOTOPOM COJEPKUTCS
nHpopmanusg 0 TpyOax, OTOMUTEILHBIX MPUOOpPaxX W apMaType, NMPUMEHIEMBIX B 00OOPYIOBaHHHU.
OtnenbHBIM 3MIeMeHTaM 0a3bl JaHHBIX (TPYOBl, OTOMHUTENbHBIE TPUOOPHI, BEHTUIIH, TPOHHUKH H T.1I.)
MPUCBOCHBI KATAJIOKHBIC CUMBOJIBI.

CumMeTpHYHAs ceTh TPYOONIPOBOIOB

Cetb TpyOONPOBOMOB, XapaKTEPU3YIOMIAACA TEM, YTO KaXKIOMY TMOAAIOIIEMY TPyOOIpPOBOIY
COOTBETCTBYET  TpyOOmpoBOoA OOpaTHBIA. DTO 03HAYAET, YTO COOTBETCTBYIOIIUE IPYT JAPYTY
TpyOOIPOBOIBI TOCTABIISIFOT TETUIOHOCHUTEI K TEM K€ CAMBbIM IIOTPEOUTENISIM TETUIa.

CJi0u puCyHKa

B pucyHke cxembl HCHOJb3YyeTCs TEXHHKa ciaoeB. Kaxaplid cinoil mMeer cieayronme npunrcaHHble
napameTphbl:

CTWJIb JIMHUH;

TOJIIIHA JINHUY;

IIBET JIMHHY;

I[BET 3QJTUBKH;

CTUIb pudTa;

pasmep mpudra;

MH(OPMAIIHIO O TOM, OY/IET JIU CIIOH 0TOOpaKaThCsl HA HKPAHE;
uH(pOpPMAIHIO O TOM, OyIET JIH CIION TIeYaTaThesl.
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B chaywae pucyHka ¢ JaHHBIMH JUISL PacyeTOB TapaMeTphbl OTIEIBHBIX CIIOEB MOTYT OBITH
MOIU(DUIIMPOBAHBI PH NOMOLIY KOMaH/1bl DOpPMAT CII0EB PUCYHKA, BBI3bIBAEMON 13 MEHIO JlaHHbIE.
B cnydae pucyHka ¢ UWTOraMM pacyeToB IapaMeTpbl OTAENBHBIX CJIOEB MOTYT OBbITh
MO (PUIIIPOBAHBI PH TOMOITH KOMaH/1bl POpMAaT CII0EB PUCYHKA, BBI3bIBAEMON 13 MeHIO UTOru.
OtnenpHble TpaduuecKkue OOBEKTH NMPHUIHCAHBI K KOHKPETHBIM CIOSIM pHCyHKa. [Iporpamma
BCErJa CO3JAeT IMOJHbII HA0Op CTaHJAPTHBIX CJIOEB, NPEIHA3HAYCHHBIX IJISI XPAaHEHUsS JIEMEHTOB
obopynoBaHus (TpyO, OTONUTEIBHBIX IPUOOPOB, apMaTyphl U T.J1.) U ITUKETOK 3THX 3JIEMEHTOB. DTH
CIIOM HE MOTYT OBbITh yJaJieHbl M HMX MapameTpbl HENb3S HM3MEHHTh. DJIEMEHTHl 00OpYIOBaHHUS
HAIOCTOSIHHO IPUITMCAHBI K CBOMM CJIOSIM U B CBSI3U C 3THM HEJb3sl UX MEPEHECTH Ha JPYToM Cioil.
Hanpumep, noparomme TpyOONpoOBOABI MpPUIIMCAaHBl K CIIOK ¢ Ha3BaHueM «TpyGonpoBosbl
MOJIAOIIHEY», OOpaTHBIE TPYOOIPOBOIBI K CIIOKO C Ha3BaHUEM « TpyOonpoBo/ibl 0OpaTHbIE» U T.JI.

CymiecTByeT BO3MOXHOCTh JOOABICHHS W YIAJICHWS COOCTBEHHBIX CIIOEB M BCTABKH TaKHUX
rpad)UvecKruX DIIEMEHTOB KaK TOYKH, JIMHUH, MPSMOYTOJHHUKH, OKPYKHOCTH, TEKCTBI, TEKCTOBEIC

THKeTKH (3aknangka I'paduka }\5_;': Ha naHenu QyHKiWi pucoBanus). [Ipy momomu KoMaHIbI

[lepenect Ha Opyroil cioil, BbI3bIBaEMOi M3 MeHIO [IpaBka, BbIIIE MPUBEIECHHBIE OOBEKTHI MOTYT
OBITh NIEPEHECEHBI HA IPYTOM CJIOW MOJIb30BATEIS.

Crapplii npoexT 000py10BaHNS

OTO MpOEKT, Ha OCHOBE KOTOPOro ObUIO BBINOJHEHO O0OOpyJIOBaHHME O€3 yuyeTra H3MEHEHHH
TEIJIONOTEPh MOMEUICHUS, U YTO CTAJIO NMPUYMHOW, HAIp., JOMNOJHHUTEIBHOIO YTEIJIEHUS CTEH U
3aMEHbI OKOH.

CueT4uk BOABI (BOAOMEDP)

Oto mpubOp M W3MEpPEHUs KOJMYECTBA BOJBI, IMOAXONANIEH K BbIOpaHHOMY (parMeHTy
obopynoBanusi. CYETUYUK BOJBI MOXKET BBITIOIHATH POJb JEMUTENS 3aTpaT Ha OTOIJICHHUE 3/1aHUs WIH
HepeﬂaBaTb I/IMHy.HBC B I/ISMepI/ITeJII:HyIO CI/ICTCMy CUCTUHKA TCILJIA.

TepmopecraBpanus 31aHus

Komrmieke MeponpHsTuii, Lenblo KOTOPBIX SBJISETCS CHM)KEHHE MOTPEOJIeHUs Teryia, a TeM CaMbIM
3aTpar Ha OTOIUIEHHUE 3JaHHUS.

OcCHOBHBIE 3Tallbl TEPMOPECTABPALIUH:

® OrpaHUYEHUE TEIUIONOTEPH 3/1aHus (yTEIUICHHUE CTEH, 3aMeHa OKOH U T.]11.),
e MOJICpHHU3AIMS WCTOYHMKA TeIUla (CHCTEeMa aBTOMATHYCCKOW ITOTOJHOM pPEryJIMpPOBKH, HOBBIC
KOTJIbI, HOBBIE TEIUIOOOMEHHUKH),

e MoJepHU3aIMs 000rpeBaroero 000pyA0BaHMsl (BBIIOIHEHUE MPEABAPUTEIBHBIX PETYINPOBOK,
YCTaHOBKA TEPMOCTATHUECKUX BEHTHJICH U T.11.),
® BBOJ MHJIMBHYaJIBHOTO Y4eTa MOTPEOJICHUS Teruia

Tunopsix apMaTypsbl

Tumnopsin apMaTypsl - 3TO CBsI3aHHBIE JIEMEHTHI ApMaTypPbl, UMeroIMe ooime cpoiictBa. [Iporpamma,
BCTpeYasi THUIIOPSAJ apMaTryphl, BBIOMpAET M3 HEr0 COOTBETCTBYIOUIMH Tl apMmatypbl. Ilponecc
BBIOOpa HAaYMHAETCS C apMaTypbl ¢ HAWOOJbIIEH MPOMYCKHOW CrocoOHOCThIO Kv (HaMMeHbITUM
THIPABINYECKUM CONpPOTUBIICHHEM). Eciu BO3HHMKaeT HEOOXOIUMOCTh YCTPaHUTh H30BITOK
JaBIICHUs, TO W3 TUIOPSAAa BBIOMpaeTcs apMarypa, OOECIeUHMBaIONas COOTBETCTBYIOIIEE
JOTIOJTHUTEIBHOE TIaJICHUE JTABIICHUSI.

Tunopsix oronuTeJbLHBIX NPUOOPOB

Tumnopsin OTONMUTENBHBIX MPUOOPOB MpPEACTABISAET COOOW TPYNIy OTONMHUTENBHBIX MPUOOPOB,
UMeoIHX o0mue cBoiicTBa. [Iporpamma, BcTpedast THIOPST OTOMUTENBHBIX IPHOOPOB, BEIOUPAET U3
HEro COOTBETCTBYIOUIMH TUN oOTomuTensHoro mnpubopa. Ilpomecc — BbiOOpa HaumHaeTcs ¢
HalMEHBIIETO  OTOMUTENBbHOrO mpubopa  (Hamp., OAHOMaHenbHOro). Ecnum — HauMeHbIIMHA
OTOIUTENNbHBIA PUOOP HE rapaHTHUPYET COOTBETCTBYIOIIYIO MOIIHOCTh MJIM €rO JJIMHA MPEBHIILIACT
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MaKkCUMaJIbHOE 3HA4YCHHWE, TO TNPOrpaMMa BEIOMpAaET W3 THUIOpSIA CICAYIONIHMA, OOJBIIHIA
OTONUTEINLHBIN TTPHOOp (HArp., IBYXIAaHETbHBIN) U T.1I.

Tekymme 1aHHbIE
®daiin c AKTyaJIbHBIMU JaHHBIMH, CHUTAHHBIMHA B IIPOIrpaMmy.

Texymmii mpoexT
Tekymuii MpoeKT - 3TO MPOEKT, CBA3AHHBIN ¢ (PaillIoM JaHHBIX, HAXOIAIINMCS B IIPOrPaMMeE.

Texymmii cTos0en TA6 MBI
Cronber, B KOTOPOM HaXOAWTCS aKTyalbHas pelakTUpyemas siueiika TaOnuibl (s4eiika, B KOTOpPOi
HaXOJUTCSI KYpCop).

Texymasi crpoka TadJnubI
Ctpoka ¢ akTyalnbHO PEAAKTUPYEMON sSueiikoil TabuLIbl (sTueiika, B KOTOPOH HaXOAUTCS Kypcop).

Texkymas sueika Tad b
Sdeiika TaOIUIIBI, B KOTOPOM HAXOIUTCS KYPCOP.

Tpedyemasi TerioBasi MOIIIHOCTb MOTPeOUTEISA
TeruioBass MOITHOCTh, KOTOPYIO MOTPEOMTENh Temia 00s3aH JIOCTABUTH B MOMEIIeHHE. Tpedyemast
TETJIOBasi MOLTHOCTh YUUTHIBAET TEIUIONOCTYIUICHUSI.

QTp = Qo _QJIOI'I [Bm]

O, Pacuetnble TemnonoTepy noMeieHus (TerioBbie 3aTpaThl), BT.

O o TerutonoctymieHus: B IoMelIieH e (C TeIJIONOCTYIICHUSIME OT TpyOOTnpoBo10B), BT.

TpyOGonposoas! pa3Boasimme
Cetp moparolMX U OOpaTHBIX TPyOOMPOBOAOB, COSAMHSIONIMX HCTOYHHUK TEIla ¢ HOTpeOuTeneM
Temia.

YaenbHas MuHeilHas moTeps JaBjieHus R
[lanenue naBneHUs IPH MOTOKE TEIUIOHOCUTENS Yyepe3 TpyOOoIpoOBO JUTMHOKO OJTUH METP, BHI3BAHHOE
tperueM, R [[Ia/m].

YuyacTok
Otpe3ok TpyOOIpoBOJa BMECTE CO CMOHTHPOBAHHBIMH Ha HEM OOOpYJOBaHHUEM U apMaTypOM,
HMMEIOIIUI TOCTOSIHHOE CEUYEHUE, YEPe3 KOTOPOE MPOXOIUT OJUHAKOBBIA MOTOK TETNIOHOCUTEIIS.

daiia ¢ JaHHBIMHA
®aitn ¢ nanHbIME (pacupenue .grd), B KOTOPOM 3aMKChIBAIOTCS JAHHBIE JIJIS IPOCKTA.

Daiij1 ¢ UTOraMH pac4yeToB
®aiinn co3maeTcs BO BpeMsl PacueToB, B HEM 3alMCHIBAIOTCS UTOTH. OH MMEET TaKoe K€ UMs, KaK U
(ailsr ¢ TaHHBIMH, a pacIIUpPEHUE .gIT.

®daiin ¢ omiudKaMu, 00HAPY:KeHHBIMHU BO BpeMsl pacyeToB
daiin co3mgaeTcs BO BpeMs pacueToB, B HEM 3amucaHa MHQopMmanus o0 oOHapy>KEHHBIX OIIMOKax.
®aiin ¢ ommMOKaMu UMEET TaKoe JKe UMsI, Kak | (hailll ¢ TaHHBIMHU I PACYETOB, @ PACHINPEHHE .gre.

XapakTepucTHKA rHIPaBINYecKasi OTONUTEILHOr0 Npudopa

DTO OTHOIIEHHE pacxofa TEIJIOHOCUTENs, MPOXOMAIIEr0 uepe3 OTOMUTENbHBIA Mpubop mocie
pEryIupoBKHA O0OPYIOBaHUS, K Pacxojy, ONpelesseMoMy Ha 0a3e pacueToB OXJIAXKIICHHS BOJBI B
000pyI0BaHUMN.

AG:G’

o
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G~ — Pacxom  TCMIOHOCHTENS — 4epe3  OTOMHMTC/BHBIA npuOoOp  MOCiIe  PEeTYIUPOBKH
00opyI0BaHus, KI/C;

G — pacueTHbI pacxo]] TEIUIOHOCHUTENS 4Yepe3 OTOMMTENbHBIM HpUOOp, BBIYUCISIETCS U3
3aBUCUMOCTH:

G, :ﬂ[lcr/c]
c, dTl

w

— pacyeTHas TEruIoBasi MOIIHOCTh OTOMUTENBHOTO Npudopa, BT;

Qpac

c

w

— yJIenbHasi MacCcoBas TEIJIOEMKOCTh BOIbI, JIK/Kr-K;
4T  — DPacueTHOE OXIaXk/CHNE TCILIOHOCUTEI B ob6opynoBanuu, K.

IupKyJIALHOHHOE KOO

B cocras HUPKYJBEIMUOHHOTO KOJIblLd BXOAUT UCTOYHHUK TCILIA, HOTDC6I/ITGHB TCILJIa U CCTh IIOAAIOIIUX
1 00paTHBIX TPYOOIIPOBOIOB, COSANHSIONINX HCTOYHUK TEIUIA C IOTPEOUTEIEM Tera.

B nByxTpyOHBIX cHCTeMax OTOIUIEHUS KOJIMYECTBO LMPKYJSLMOHHBIX KOJEL PaBHO KOJIMYECTBY
norpeduTenei Teria.

YacTb OKHA 111 PUCOBAHMSA ¢ PUCYHKAMH 000PY10BAHUS

YacTh OKHa mpenHa3HAa4deHa Il PUCOBAHMS SJIEMEHTOB CXEMbl O0OpPYNOBAaHUS M IUIAHOB 3TakKed
(oxHo [lanHble - PHCYHKHM ) wnu i1 MPOCMOTpPa UTOTOB pacdyeToB B rpaduyeckoit dopme (OKHO
Uroru - PucyHkn).

Eﬂauuue - PucyHkm

Ha 1 1 L ﬂ I 1 L I L I L
I N
12 : [Nagee =l

E : 0 _I
113 : g
I -
1. 7 |8 B =
wj ! ; &
L — % = FA— A
o ===  Yacrsp
I

9 oz
s g g‘;{Taﬁﬂl/l‘lHaﬂ
ORI 4]
Hs.

Tn¢| Cr. | Yuact

2 || YacTe puas o
% || pucyHka 0
1}

A 1}

n

Yacth Ta0JIMYHAS OKHA ¢ PUCYHKAMH 000PY10BaHUS

YacTp TabamyHas OKHA ¢ PUCYHKaMH 000pyIOBaHUs TPeTHa3HAYEHA TS BBO/IA JAHHBIX, CBSI3aHHBIX
C YKa3aHHBIMHU 3JIeMeHTaMu 00opynoBanus (0kHO JlaHHble - PHCYHKM) WM IJ1s1 TPOCMOTpPa UTOTOB
pacueToB B Tabnn4HO# popme (okHO UTorH - PucyHKH).

I'paduyeckue 3akmaaku, pacroNIOKEHHBIE MO/ TaOIUIEH, MO3BOJISIOT BHIOpATh KAaTETOpUH JaHHBIX
1100 UTOTOB, PETAKTUPYEMBIX HIIM MPOCMATPHBAEMBIX B TAOJIMYHOMN YacTH.

Iada0n
OO0pa3zer], OTHOCUTENILHO KOTOPOTO OCYIIECTBIISIETCSl TIOUCK (haifjioB Ha TUCKe. B 1rabioHe MOKHO
UCIIOJIb30BATh TE YK€ CUMBOJIBL, YTO U B UMEHAaX (DAIsIOB, a TaK)Ke JOMOJIHUTEIbHBIE CUMBOIIBI ? U *.
CumBon ? 0003HaYaeT OJJMH NPOU3BOJIBHBIN CUMBOJI B UMEHH (paiina.
CumBon * obGo3HawyaeT, 4To, HAUYMHAsA C HETO, B MMEHM WJIM PACIIUpEHHUU Qaiia MOXKeT OBITh
MIPOU3BOJIEHOE YHCIIO JIFOOBIX CUMBOJIOB.
[Ipumepsr:

**  Bce ¢ailibl.

*.grd c pacumpenuem .grd.
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*,g?d Bce (ailsbl ¢ MPOU3BOIILHBIM UMEHEM H PACIITUPEHHUEM C JIFOOBIM BTOPHIM CHUMBOJIOM.
a*.*  ce (aiiibl, HAaUMHAIONTHECS HAa OYKBY a.

ITHKETKA 3JIeMeHTa 000Py/10BaAHMS

OTUKETKU DJIEMEHTOB O60p}/ILOBaHI/I$I CIIy’KaTt IJid NpeACTaBJICHUA HAa PUCYHKAX ANAHHBIX W UTOI'OB
pacueToB, CBA3aHHBIX C MOMEUICHUSMH, TPyOaMu, OTONUTENLHBIMU MprOOpamMu U apMaTypoi. Bup
ITUKETKH MOXXET ObITh MOAM(UIIMPOBAH MPU MOMOIIM KOMaHIbl POpPMAT ITHKETOK HIIEMEHTOB,
BbI3bIBa€MON U3 MEHIO JlaHHbIE (B CiIy4ae pUCYHKOB C JaHHBIMHM JUIsl pac4€TOB) WM U3 MeHI0 UToru
(B cily4ae pUCYHKOB C UTOTaMH JIJIsl PacYeTOB). DTHUKETKU 3JIEMEHTOB 00OPY/IOBaHUS HA MOCTOSHHO
MIPUITMCAHBI K CTAH/IAPTHBIM CJIOSIM PUCYHKA.

ITHKETKA TEKCTOBAaS
DTUKETKAa TMPOU3BOJIBHOIO 3JIEMEHTA PUCYHKA, JAroIiasi BO3MOXKHOCThH JUIsl BBOJA MPOU3BOJIBHOTO
TEKCTA.
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