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1 BepgeHue

1 BepneHue

O6Lwasa xapakrepucTuka nporpaMmmbl
OcHoBbI 06CNYXMBaHMSI NporpamMmmbl
CTpyKkTypa MEHIo

CnpaBo4Has cuctema

1.1 O6Lan xapakTepucTuKa nporpaMmmbl

Mporpamma Herz C.O. Bepcus 3.6. npegHa3HaveHa ansi rpacdmnyeckor nomoLm npm
NPOEKTUPOBAHUN HOBbIX OAHO — N ABYXTPYOHbLIX CUCTEM LIEHTPanNbHOro OTOMNMEHNS,
perynupoBaHnmn CyLLECTBYIOLLMX CUCTEM (Hanpumep, B yTENNEHHbIX 34aHUAX), a Takke npu
NPOEKTUPOBaHUN ceTn TPyOOoNpoBOAOB B CUCTEMAX OXSTAXKAEHUSA C BO3MOXHOCTbIO NMPUMEHEHMS
FNINKONS KaK XOrNoAOHOCUTENS.

PacueTbl cnctem MOryT ObITb BbIMOSIHEHBI B crnegyrwmnx BapmaHTax:

1. NpoeKkTMpoBaHMEe HOBbLIX CUCTEM Ha OCHOBe noabopa TpybonpoBoaoB, OTONUTENBbHBLIX
npubopoB, apmaTypbl U NPeaBapUTENbHbIX HACTPOEK;

2. perynupoBaHue CyLLECTBYOLLUX CUCTEM Ha OCHOBE Nnoabopa MOLLHOCTU UMEIOLLMXCS
OTONUTENbHBLIX NPUOOPOB ANS HYXKA OTanMBaeMbIX NMOMELLEHUI;

3. npoeKkTMpoBaHUe HOBbIX hparMeHTOB 060pyaOBaHMS CUCTEM U PEryNIMPOBaHME UMEIOLLIMXCS
hparmeHTOB. 3TO 06bEANHEHNE ABYX NPpeablayLLnX BapuaHTOB.

Bo Bcex BapuaHTax pacyeToB nporpamMmma nogbupaeT HAaCTPONKN apMaTypbl C NpeaBapuUTENbHON
perynmpoBKOW.

Cuctema LeHTpanbHOro OTONNEHNS AOSPKHA OCYLLECTBATLCA NPU Criefyowmx yCrnoBusX:

- cuctema ¢ NPUHYAUTENbHOM nogaden (C MOMOLLbIO Hacoca),

- OBYXTpyOHasi unu ogHoTpybHasi cuctema TpybonpoBoaoBs

- TennoHocuTerneM Unn XonoaoHoCUTeNeM MOXeT OblTb BOAA, UM BOAHBIN PacTBOP rIMKONA
3TUNEHOBOMO MY NPOMUIIEHOBOIO

- pasBofka HWXHSS, BepxXHAs Nnnbo cMmellaHHas,

- oTonuTenbHble NPUBOpPbI KOHBEKLMNOHHbIE,

- nognosibHble OTONUTEMbHbLIE NPMBOPLI (MOAMNONBHOE OTOMNIIEHME).

- aBTOMaTM4ecKue BO3AYXOBbIMYCKHblE BEHTUIM (HE MOXEeT ObITb CeTU CTpaBnuBaloLWwen
BO3AyX),

- 00OblYHble NIMOBO TepMOoCTaTMYeCKne BEHTUNN AN OTONUTENbHbLIX NPMOOPOB,

- npeaBapuTeribHasi perynimpoBKka npy NoMOLLX BEHTUIEN C NpeaBapuUTENbHON HACTPOMKOWN
nmnbo wawno,

- cTabunusaumsa pasHuubl AaBneHus C NMOMOLLbI0O CTabunmM3aTopoB AaBrneHus,

- BO3MOXHOCTb NMPUMEHEHMUSA PErynaTopoB pacxoaa,

- LUMPOKUIN AManasoH TUMNOB TpyO, OTONUTENbHbLIX NPMOOPOB 1 apmaTypsbl,

- MakcumarnbHoe Yncno TMnoB Tpyo B 06opyaoBaHuM — BbiGpaHbl 4 TUNa U3 Bcex AOCTYMNHbIX B
kaTanore.

O6cnyxuBaHue nNporpaMmmbi

OT1a nporpamma, ucnoneaytouwlas cpegy MS Windows, gpyxecTBeHHa B 06Cny>KMBaHUN,
CTaHgapTHa B NpyHUMNax COTPYAHMYECTBA C APYrMMW nNporpaMmamu, 3HaumTernbHoO obnerdyaer
paboTy nuuam, 3Harowmm Windows.

B nporpamme npuMeHeHO MHOro pelleHui, obneryarwmx v ynyywarowmx paborty.
HavBaxHenLwme n3 Hux aTo:

- rpaduyeckmin NnpoLecc BBOAA AaHHbIX U NPEACTaBeHNe UTOTOB PacHeToB Ha CXeMe,

- pasBuTasi KOHTEKCTHasi CpaBoYHas cUCTeMa, Bbi3biBatoLlas MHopMaLuumio, kak 06
OTAEeNbHbIX KOMaHAax NporpamMMbl, Tak U NOACKA3Ky OTHOCUTENbHO BBOAUMBIX AaHHbIX,
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- MHOrooKkOHHasa cpega, no3sondawada ogHOBpeMEHHO NpocMaTpmnBaTb MHOIO TUMOB AAaHHbIX,
mrtoroe n 1.4.,

- MpocTasi coBMecTHasi paboTa C NPUHTEPOM M NIIOTTEPOM, a Takke yHKLMS
npeaBapuTENbHOrO NPOCMOTPa CTPaHUL, Nepes neyaTtbio U BbIBOAOM Ha MoTTep,

- OoraTas guMarHocTuka oWwnBboK 1 Takke PYHKLUSA NX aBTOMATMYECKOro nomcka (kak B
Tabnuue, Tak 1 Ha cxeme),

- ObICTPbI 4OCTYN K KaTanoXHbIM AaHHbIM TPYO, OTONMTENbHbLIX NPUGOPOB M apMaTypbl.

BBog oaHHbIX

[aHHble BBOAATCA B rpadudeckon gopme Ha cxeme. Heobxoanmas nHgpopmaums ob
HapMCOBaHHbIX ANeMeHTax BBOAUTCA B Tabnuubl, CBA3aHHbIE CO cxeMon. bnarogaps atomy
CyLLeCTBYET BO3MOXHOCTb NPaBKuM Kak OAMHOYHbBIX TPyBonpoBoaoB, OTONUTENbHbBIX NpUbopoB,
apmaTypbl, TaK U LenblX BblAENEHHbIX rpynmn.

C kaxgbiM BBOAMMbIM 3fIEMEHTOM CBSi3aHa CMCTEMa KOHTPONSA 3a NPaBUSIbHOCTbLIO, a Takxke
cripaBoYHasa cucTema, no3BosisioLLas Nony4YnMTb MHPOPMaLMIO O BBOAMMOW BENMYUHE NN
Bbl3blBalOLLAA COOTBETCTBYHOLUNE KaTanoOXHble AaHHbIe.

C uenbto ynyyuweHs BBOAA AaHHbIX NporpaMmma cHabxeHa:

- BO3MOXHOCTbIO OQHOBPEMEHHOIO peAakTMpoBaHUSA GOMbLIOrO Yncna areMeHTOB
obopynoBaHus,

- BO3MOXHOCTbIO MOMb30BaTbCA rOTOBbIMU Briokamu,

- OYHKUMEN pa3MHOXEHUS MPOU3BOSbHbIX (PParMEHTOB PUCYHKA NO FOPU3OHTanu (CUCTEMbI
NMOKBAPTUPHbIE) 1 MO BEpTUKanNu (TpaguuMoHHas BepTUkanbHasa passogka) ¢ 0oqHOBPEMEHHON
HymMepaunen NoOMeLLEHNN N Yy4aCTKOB,

- BO3MOXHOCTbIO onpeferneHns HeorpaHMYeHHOro Yncra cobcTBeHHbIX 610KOB, COCTOSALLMX U3
NPOM3BOSbHbLIX (bparMeHTOB pUCyHKa,

- BbICTPbIM 4OCTYNOM K CPaBOYHON MHOPMALIMK, CBSI3AHHONM C BBOAUMbLIMU BENUYMHAMM.

- CUCTEMOW pacKpblBalOLLMXCS KHOMOK, yryydllatoLlen 4OCTyn K Hamboree 4YacTo
Mcrnonb3yemblM arieMeHTam 06opyaoBaHus,

- dyHKUMEN ANHAMUYHOIO CBSA3bIBAHWUS AaHHbIX PUCYHKA C COOTBETCTBYHOLLUMMUN OAHHBIMA B
Tabnuue,

- CNpaBO4YHOM CMCTEMOM NMOMOLLM, NOAAEPKMBAIOLLEN COEANHEHNE TPYDOONPOBOAOB,
apMartypbl, OTONUTENbHbLIX NPUOOPOB N APYrUX SIEMEHTOB 0O0pPYAOBaHUS.

Bnarogaps rpacduyeckomy BBOAY AaHHbIX, Mporpamma aBTOMaTUYeCckn pacrno3HaeT
noacoeavHeHne TpyGonpoBOAOB, OTOMNUTENBbHBLIX NPUOGOPOB 1 apMaTypbl, @ Takke NpUNMcbIBaeT
TpybonpoBoAbl, 0OTONMTENbHbIE NPUBOPLI K 30HE MOMELLEHMS.

PepaktnpoBaHue gaHHbIX B TabnnyHou popme gaet BO3MOXHOCTb OS5t UHONBUOYaNbHOM
YCTaHOBKM NapaMeTpOB BCEX OAHOBPEMEHHO BblAEIIEHHbIX 3NIEMEHTOB pUCYHKa. [JuHaMmnyeckas
CBSI3b PUCYHKa C Tabnuuamm gaHHbIX OENCTBYET TaK, YTO akTyanbHO pegakTupyembl B Tabnvue
3reMeHT bOyaeT BblAENEH Ha CXEME.

lMocTaBnsiemas ¢ nporpaMmon 6mbnmoTeka TMNOBLIX bparMeHTOB pUCyHKa (61TOKOB) Takmx Kak
STaXECTOSsIK, 3M1EMEHTOB NOKBAPTMPHOW U pacnpeaenuTenbHON pasBoAKM, 4AET BO3MOXHOCTb
ObICTPO co3gaBatb cxemy. [lONONHUTENBHO NONb30BaTENb MOXET 3apaHee onpenensTb
NPaKTUYECKN HEOrPAHNYEHHOE YMCIO COOCTBEHHbIX BITOKOB, COCTOSILLIMX U3 MPOU3BOSIbHBIX
dparMeHToB pucyHka. Takne 6rnoku MoryT ObiTb MCMONBb30BaHbI B MOCNEAYHLNX NPOEKTax.

Bnarogapst pyHKUUM pasMHOXEHMWST MPOM3BOSIbHBIX 3JIEMEHTOB PUCYHKA, HAaNpuMep, MOXHO
BBOANUTb (bparmeHT cxeMbl 060pyaoBaHMs Ha LEeNoM aTaxe (ovepeaHble CTOSIKN Unn
NoKBapTMpHasi pa3BoaKa), a 3aTeM aBTOMAaTUYECKM CO34aBaTb CXEMY W AAHHbIE OIS
nocneayrLwwmx aTaxen.

M'mapaBnuyeckne pacyeTbl
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Mporpamma npefocTaBnsieT BO3MOXHOCTb 4151 BbINOSIHEHMS MOMTHOCTbIO BCEX MMAPaBINYECKMX
pacyeToB CUCTEMbI, B paMKax KOTOPbIX:

nogbupatTca anameTpbl TpybonpoBoaoB.,

onpeaensTcsa rmapaBnnyeckmne ConpoTUBIEHUS LMPKYNALMOHHbBIX KONew, C y4eToM
rpaBMTaALMOHHOIO OaBMEHUs], CBA3AHHOIO C oxNa)XxaeHnem Boabl B TpybonpoBogax v
noTpebuTensix tenna,

onpenenarnTca notTepn gaBrieHNA B CUCTEME,

yMeHbLuaeTcs n3bblTOK AaBNEeHUS B UMPKYNALNOHHBIX KOorbLuax nyteMm nogbopa
npegBapuTerbHbIX HACTPOEK BEHTUNEN C ABOVHOW perynnpoBkor nmbo nogbopom anameTpa
OTBEPCTUI OPOCCENbHbIX LWand,

yYnTbIBAETCA HEOOXOAMMOCTb COOTBETCTBUSA MMAPABIMYECKOrO CONPOTUBMNEHUS y4acTKa C
notpebutenem tenna (dPgminTerm_dPgmin),

noadvpaoTCst HACTPOWKN PEryNsiTOPOB pasHULbl AABIEHNs, YCTaHaBNMBAEMbIX B MECTax
BbIOpaHHbIX NPOEKTUPOBLLMKOM ( OCHOBAHWE CTOSIKOB, Pa3BETBMIEHNA U T.4.),

yuYnTbIBalOTCS TpebyeMble aBTOPUTETLI TEPMOCTATUYECKMX BEHTUNEN,
aHanuaMpyeTcs pacxof BoAbl B MPOEKTUpyeMoM obopyaoBaHUMN.

TennoBble pacyeTbl
B pamkax TensnioBbIX pacyeToB nporpaMmma peannsyeT cnegyrowme OyHKLUN:

onpeaensaTcsa TENNONOCTYNNeHns oT TpybonpoBogoB obopyaoBaHMs, NPOBEAEHHbIX Yepe3
OTAENbHble NMOMELLEeHUs,

paccuYnTbiBaeTCHA oxnaxaeHue TennoHocuTens B Tpybonposoaax,

onpeaensTcsa BENUYMHbI OTONUTENbHbLIX NPMBopPOB.,

noabuparTcs COOTBETCTBYHOLLME NOTOKM TEMITIOHOCUTENS HA Nogayve K MMelLmMmes
notpedbuTtenam Tenna, NpMHMMasi BO BHUMaHWE ero oxnaxaeHue B TpybonpoBogax, a Takke
TennonocTynneHns ot Tpybonposoaos. [porpamma He KOppPEKTUPYeT NOTOK BOAbI,
noaxopgsilien K otonutenbHbIM Npuéopam, B OGHOTPYOHOM cucTeme.

yuYnUTbIBaeTCS BO3AENCTBUE OXNaxaeHus B TpybonpoBoaax Ha BENMYMHY rpaBUTaLMOHHOMO
[AaBreHnsi B LUMPKYNAUMOHHBIX KOmnbLiaX, a Takke Ha MOLLHOCTb noTpebuTenen Tenna.

KoHTponb AaHHbIX U UTOFOB pacyeToB

Bo Bpems BBoga AaHHbIX NporpamMmma NpoBOAUT TEKYLLMIA KOHTPOIb 3a UX MPaBUINbHOCTbIO. JTO
MoO3BONISIET 3HAYMTENBbHO OrPaHUYMTb YMUCIO OLLIMOOK, BO3HMKAIOLLMX NpY BBOAE AaHHbIX. B
npoLecce pacyeToB NPOBOAUTCH MOMHbIN KOHTPOSb KOPPEKTHOCTU [aHHbIX, KOTOPLIN BKMOYaeT B
cebs:

NpoBEpKy NPaBUIbHOCTU PUCYHKa,

NPOBEpPKY AMana3oHa OTAENbHbIX AaHHbIX (HOMepa — CMMBOSbI MOMELLEHUNA,
TpybGonNpoBO4OB, KaTanoXHbIe€ CUMBOSbI U T.4.),

KOHTPOMNb 3a COEQUHEHNEM y4acTKOB B 060pyaoBaHMmM (HENOAKMYEHHbIE TPYOONpPOBOAbI,
HenpaBuUNbHOE coeanHeHne TpybonpoBodoB U T.4.),

NPOBEPKY CBA3M OTOMUTESbHBIX NMPUOOPOB C MOMELLEHMAMW (OTCYTCTBUE OTOMUTENBHOIO
npubopa B MOMELLEHNN, HEHYXXHbI OTOMUTENbHbLIA Npnbop 1 T.4.),

NpoBepKy NPaBWUbHOCTA pasMeLLeHnst apMaTypbl.

Kpome aToro, B uTorax pac4yeToB MpOBEpsoTCS :

CKOPOCTb MOTOKa TennoHocuTens B Tpybonposoaax,
AedULNT 1 N30bITOK TEMNOBOM MOLLHOCTM OTOMUTENbHBIX MPMOOPOB U NMOMELLEHN,
aBTOPUTETbI TEPMOCTATUYECKUX BEHTUMNEN,

OTCYTCTBME AaBMEHUS B UMPKYNSLMOHHbBIX KONbLiaxX, Bbl3BAHHOE OTCYTCTBUMEM UIK
HegoCTaTKOM perynupytoLlein apmarypsi.

B pesynbTate KOHTPONS AaHHbIX U UTOFOB pacyYeToB CO34aeTCsi CNMCOK OOHapYXeHHbIX OLIMOOK,
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B KOTOPOM COAEPXKMTCS MHpOPMAaLMS O TUMax OWNBOK 1 0 MecTe UX BO3HUKHOBEHUS.

lMporpamma cHabXeHa MexaHM3MOM OLICTPOro nomcka MecTta, B KOTOPOM MosiBUSIacb OLwnMbka
(aBTOMaTUYECKMI NOUCK TAabnMLbl, CTPOKK M cToNnOLa C OLWMOOYHLIMM OAaHHBbIMUY, @ TaKkKe Nnokas
OLUMOOYHOrO 3f1IEMEHTA Ha CXeme).

lNMpencraBneHue ntToros

NTorn pacyeToB npeacTaBneHbl Kak B rpaduyeckon, Tak u B TabnmyHon gpopme. Popmar
pUCYHKa N BHELUHWUA BUA 3TUKETOK OTAENbHbIX 3N1IeMEeHTOB 060pyaA0BaHUSA MOXET ObITb
NPOV3BOSIbLHO MOANMULMPOBAH (BbIGOP 4EMOHCTPUMPYEMOW BEMUYNHBI, LBET, pa3mep wpudTa u
T.4.). B Bepcum 3.0. nmeeTtca HoBasi BO3MOXXHOCTb HAHECEHNSA UTOMOB PacyeTOB Ha NMO3TaXHble
nnaHbl.

Copepxnmoe Bcex Tabnuy, MoxeT ObiTb 0ThopMaTMPOBaHO (BbIGOp NokasbiBaeMbIX CTONOLOB 1
CTPOK, BbIOOP pa3mepa wpudTa) 1 OTCOPTUPOBAHO COMIACHO MPOU3BOSIBHOMY KITHOY.

WTorn pac4eToB B BMAE CXEMbl U NIAHOB MOryT BbITb pacnevataHbl Ha NoTTepe NN NpuHTepe.
Monb3oBaTenb MoOXeT BblbpaTb MacwTab pucyHka n BOCNONb30BaTbCs NpeaBapuUTenbHbIM
NPOCMOTPOM , YTOGbI NPOBEPUTL, Kak CXxeMa unuv nnaH 6yaeT pacneyaTaHa Ha 6ymare. B cnyvae,
€Cnn PUCYHOK He NomMeLLaeTcs Ha ogHOM nucte Bymarun, To nporpaMmma nevyataeT cXxemy unum
nnaH otaenbHbIMKU oparMeHTamu, KOTopble NOTOM MOXHO CKNenTb B 04HO uenoe. bnarogaps
3TOMY, UCMONb3yH JaXe caMbli NPOCTON NpuHTEpP B popmaTte A4, MOXKHO NMOMy4nUTb OGONbLLOMN
PUCYHOK.

Tabnuupl ¢ MTorammn pacyeToB MOryT BbiTb Kak pacnevartaHbl, Tak U NepeHeceHbl B Apyrne
nporpammel, paboTtatowme B cpege Windows (mporpamma KanbKynsTop, TEKCTOBLIN peaakTop u
T.4.). PyHKUMS NpeaBapuUTenbHOrO NPOCMOTpa Tabnuu No3BosisieT NPOCMOTPETb BHELLHUIA BUA
CTpaHuy nepepn pacrnedatbiBAHUEM HaA NPUHTEpE.

1.2  OcHoOBbI 06CNyXMBaHUA NPOrpamMmbl

MpocTpaHcTBO paboyen nporpamMmbl
MpocTpaHcTBO paboyen nporpaMmmbl

Ucnonb3oBaHWe KoMaHZ 1 nosfier AManoroBbIX OKOH

Mcnonb3oBaHne KoMaH4 nporpaMmbl
BbiGop onuui B 4ManoroBOM OKHe

Pa6oTta c okHamu
M3ameHeHne pasmMepa 1 pacnosioXeHusi OkHa

OKOHuYaHue paboThbl
OkoHuaHue paboTbl C NporpaMmmon

1.3  CTpyKTypaMeHIo

MpuHsATas CTPyKTypa MEHI0 rpynnupyeT no TemaTuke KoOMaHAbl, BbINOMHAeMble NporpaMMoin.
OTOenbHO packpbiBaOLLMECS MEHIO COAepXaT KOMaH/bl, CBSi3aHHbIE CO crieyoLwmnumm
onepaunsimMu:

dann OTKpbITUE 1 COXpaHeHMe hansioB ¢ AaHHbIMK, nevaTtb, opMmaTUpPOBaHNE U
npeaBapuTeNbHbIN NPOCMOTP Nepes BbIBOAOM Ha neyaTb U OKOHYaHue paboTbl
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nporpamMmbl.

MNpaeka Onepaummn pefakTMpoBaHusi B Tabnuuax Takue kak: yaaneHue, BCTaBka, Nouck u
3aMeHa TeKCTOB, a Takke KOMaHAbl, ynydllatoLime BBog AaHHbIX.

Bua KoMaHzahbl, cBA3aHHbIE C NaHEeNs M1 MHCTPYMEHTOB U OKHaMK Ansi rpadonyeckoro
BBOZA JaHHbIX HA CXEMe., a Takke NpeAcTaBreHne UTOroB B rpaddnyeckon

dopwme.

HaHHble KomaHgpbl, cnyxawume anst BBoAa obLMX AaHHbIX, AaHHBIX O MOMELLEHUSIX,
rpadmnyecKkmnx AaHHbIX Ha cxeme 1 hopMaTUPOBaHMSA BHELLHETO BUAA PUCYHKA CO
cxemon obopyaoBaHus.

Pacyetbl  YcTaHoBka napamMeTpoB paboTbl 1 BbINOSIHEHWE pacyeToB.

Ntorun MpocmoTp 1 COpPTMPOBKA UTOrOB pacyeToB, BE4OMOCTEN MaTepmnarnoB U AOCTYN K
CMMCKY C omnbKamu.

MapameTpbl YcTaHOBKA, OTKPbITUE U COXpPaHEHME NapaMeTpoB paboThbl NporpamMmbl.

OkHo Onepauwm, CBA3aHHble C BbiCBEeYMBaHMEM, pa3dMelleHnem, CoXxpaHeHnemM "1
OTKpbIBaHMEM PacnoJioXXeHNsA OKOH.

CnpaBka [ocTyn K cnpaBoYHON MHOPMaLMK, a Takke K MHopMaLmm o NporpaMmme.

14 CnpaBo4Hasi cucrema

lMporpamma cHabXeHa KOHTEKCTHOW CMpaBOYHON CUCTEMOW, AAOLLEN BO3MOXHOCTb KaXKayHo
MWHYTY MOfb30BaTbCs CNPaBOYHON MHAIOPMALMEN MPUMEHUTESBHO K JaHHOW CUTyauuun.

YUTtoObl B NpOM3BOSIbHbLI MOMEHT BOCMNOMIb30BATLCS CNPaBOYHOM MHopMaLmen, HeobXxoanMO:

E—] LLlenkHyTb NTeBON KnaBuLwwen MbiwK Mo kHonke CnpaBka..

@ HaxaTtb knaBuwy F1, a B cnyyae guanoroBoro okHa knaeuvwy Tab (TabGynauun),
BbIOpaTb kHOMNKy CnpaBka 1 HaxaTb knaesuwy Enter.

Bug cnpaBo4HOW MHGOPMaLMM 3aBUCUT OT AAHHOIO KOHTEKCTA.

- [lpwn BbIGOpE KOMaHA M3 MEHIO CMpaBoYHas CMCTemMa no3BosisieT NonyyYnTb MHOPMaLMIO O
KOHKPETHOM KOMaHAe.

- CnpaBo4Hasi cuctema Mo3BosisieT OCYLECTBUTb MOUCK CMPaBOYHON MHGOPMaLmUM no
onpeaeneHHbIM NosisiM akTUBHOIO AUanoroBoro okHa.

- Tam, rge akTyarnbHbIM OKHOM SIBNSIETCS AMArioroBoe OKHO, CpaBoYHasi cuctema npuBoauT
NHOpMaLIMIO O MOMSIX ANAnoroBOro OKHa.

- TNpwv BBOAE AaHHbLIX B Tabnuuy cnpaBoYHasi cMCTeMa NpeaocTaBnsieT MHOpMaLmIo,
KacatoLLytoCcsl BEMMYMH, BBOAUMbIX B OTAENbHbIE S4ElKX, @ B Cryyae BBOAA KaTanoXHbIX
CMMBOJIOB BbI3blBa€T COOTBETCTBYIOLLUIA KaTasor.

- [Npwn npocmoTpe Tabnuy ¢ uToramMmu pacyeToB NGO BEAOMOCTSAMU MaTepuarnoB crnpaBoyHas
cucTemMa Bbli3blBaeT MHpOPMALIMIO, ONUCHIBAIOLLYHO 3HAYEHWUSI OTAENbHbIX S4eek Tabnuubl.

Bo Bcex cnyyasx Bbi30Ba CnpaBOYHON MHGOPMaLMKM NCNoNb3yeTesl nporpamma CnpaBku
cuctembl Windows.

[lononHUTenbHO Ha NaHerny CoCTOoSIHUS BCerfa BbicBeuMBaeTcst MHdopMaunst 06 anemeHTe, Ha
KOTOPbIV YKa3blBaeT KypCcop MbILLN.
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1.5 OKOH4aHue paboTbl C NporpaMmmon

YUTtoObl 3aKkOHUMTL paboTy C NporpamMmmMon, crneayeT BhiNOSHUTbL OAHO U3 CreayLwmnx AeNCTBUN:

- U [BYKpaTHO LLENKHYTb NeBOW KnaBuLen MbILIKN MO KOHTPOSIbHOMY MEHHO
nporpammbl.

- @ HaxaTtb kombuHauuo knasuw Alt +F4.
- W3 meHo ®ann BeibpaTbs KomaHay Brixoa.

Mpexae Yem 3akpbiTb rMaBHOE OKHO, MporpaMma NpoBepuT, ObiNn N caenaxbl
N3MEHeHUs1 B TEKYLLMX AaHHbIX. Ecnu Tak, To oTob6pasnTtcs AnanoroBoe OKHO C 3anpocoM, HY)KHO
N COXPaHSATb akTyarnbHble JaHHbIe Ha AMCKeE.

CmMoTpu Takxe:

Mento ®aiin, komaHaa Boeixon.
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2 daHHble

BBoa gaHHbIX
lMpoekTpoBaHue 06opyaoBaHNS OXNaXKAEHWUsS] NOMELLEHWI
KaTtanokHble gaHHble

2.1 BBoa AaHHbIX

MporpaMma gaeT BO3MOXHOCTb A1 CO34aHMs HOBbIX AaHHbIX, Tak U peaakTMpoBaHuUs paHee
CO34aHHbIX JaHHbIX, KOTOPbIE C MOMOLLIbI0 kKoMaHAbl CoxpaHUTb AaHHble Oblv 3anucaHbl Ha
OuCKe.

B cocTaB gaHHbIX BXOOAT:

OOwme gaHHble,
JaHHble 0 NoOMeLLeHUsIX,
padhmnyeckme gaHHble B BUOE CXeMbl 060pya0BaHMS.

BBOA AaHHbIX COCTOUT M3 ABYX 3TAMoB.

Ha nepBom sTane cnegyeT BBOAMTL 06LLME faHHbIE, KacarLmecsi Bcero obopyaoBaHus u,
CMOTPS N0 00CTOATENLCTBAM, AAHHbIE O NMOMELLEHMSAX.

Cnegyowmm aTanom sIBMSETCA PUCOBAHNE CXEMbI M BBOA AaHHbIX, CBA3AHHbIX C 3rieMeHTaMu
obopyaoBaHus.

[ns BBOOA AaHHbBIX CNYXWUT guanoroBoe okHO [daHHble - O6wme n [aHHble - [omelleHus, a
TakKKe OKHO CO cxemon obopyaoBaHus [JaHHble - PUCYHKM, BbI3BaHHOE M3 MeHto[JaHHbIe.

OcHoBbI co3aaHusa HoBoro ¢hanna gaHHbIX

lMpouecc coszgaHus HOBOro daisa gaHHbIX COCTOUT U3 psaga criegyrowmx apyr 3a Apyrom aTanos,
KOTOpble OMUCLIBAIOTCA HUXE.

CHavana 13 meHto ®ann criegyeT Bbi3BaTb koMaHAy Co3faTh AaHHbIE, B pe3dynbTaTte KOTOpoWn
nporpammMa co3gacT HOBbI nycTon hann ¢ umeHem beznazwy. grd. Npu cozgaHum nycToro
danna nporpamma NpUHUMAaET MO YMOJSTYAHMIO psih 3HAYEHUN, CBA3AHHbIX C HAOOPOM
KaTanoXHbIX AaHHbIX, MapaMeTpamMmn pacyeToB, a Takke bopMaTtoM neyaTu.

3aTem ¢ nomollbio komaHabl O6Lime u3 meHo [laHHble crieqyeT Bbi3BaTb AMANOroBoe OKHO
[aHHble - ObLme, cnyxallee Ans BBoAa ObOLLMX AaHHbIX, KAacaloLLMXCs BCEro NpoekTUupyemMoro
o6opyaoBaHNs 1 NapaMeTpPoB pacyeToB.

Mpexae Yem NpucTynuTb K oMepeaHoMYy aTany BBOAA AaHHbIX, crieqyeT 06ayMaHHO
NpoHyMepoBaTb BCE 3/IEMEHTbl 060pyaoBaHMS. DTO NO3BOMUT 3HAYUTENBHO YCKOPUTbL MpoLiece
BBOZA AaHHbIX, 0COGEHHO B Criy4ae NoBTOPSIEMOCTM 060pYyA0BaHMSA Ha OYepPEeaHbIX dTaxax.

Mocne Hymepauun anemMeHToB 060PYAOBaAHNA MOXHO Ha4yaTb BBOA AaHHbIX O NomelleHusx. Ons
3TOro CNyXWUT Ananorosoe okHO [laHHble - [ToMeLLeHns, BbiICBEYEHHOE C MOMOLLbI0 KOMaHAbI
[NMomeweHnsa n3 mento [laHHble.

B avanoroBom okHe HeO6Xx0OUMO BBOAUTbL MHAPOPMALMIO O BCEX OTannmMBaemMbIX NOMELLEHUSIX U
0 Tex, Yepes KoTopble NPOXOoAsaT TpybonpoBoAbl NPOEKTUpyemMoro 060opyaoBaHNUS.

Ecnu paHee npu nomowum nporpammbl Herz OZC 6binu BbINOSTHEHbI pacyeTbl TENONOTEPb, TO
pe3ynbTaTbl 3TUX PpacYeTOB MOXHO HEMNOCPEACTBEHHO NepeHecTn B Tabnuuy ¢ AaHHbIMU O
NMOMELLLEHUSIX.

[aHHble 0 NOMeLLEHMSX MOXHO BBOAMTb Takke B NpoLiecce pUcoBaHUs cxeMbl 060pyaoBaHNS B
TabnunyHyto YacTb okHa [aHHble - PUCYHKN.

lMocnegHm aTanom BBoAa AaHHbIX sIBAAETCS pucoBaHne cxembl 1 BBOO AaHHbIX, CBA3AHHbIX C
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2 laHHbIe

anemMeHTamun obopyaoBaHus. Takke MMeeTCsi BO3MOXHOCTb 4SS PUCOBaHMS NO3TaXKHbIX MIaHOB,
Ha KOTopble Mocrne BbINOSIHEHMS pacyeToB OyAyT HAHECEHbI UTOMM PacYeToB.

PepaktnpoBaHue faHHbIX B cyllecTBylowWweM canne

PegaktnpoBaHue cywecTByOLLEro doanna gaHHbIX cnegyeTt HadnHaTb C ero OTKpbITUS C
NnomMoLwb KOMaHAbl OTKprTb OaHHbIe. 3aTtem B AaHHbIX MOXHO BbIMNMOJIHUTL BCE onepaunn
penakTMpoBaHus, OnNUcaHHble B NpeablayLleM MyHKTe.

BHumaHue !

Mpwn oTCYTCTBMM JOCTAaTOYHOrO OMNbiTa NpU BBOAE AaHHbIX (NepBbI KOHTAKT C NporpamMmmMon)
npeanaraeTcs CHavasna BbINOMIHUTb HECITOXHbINA MPOEKT C HECKOJNTbKMMM OTONUTENIbHbLIMU
npubopamu. ATo NO3BOJNIUT N3bexaTb OLIMOOK, KOTOpPLIE NPU CO34aHMMN GONbLUMX MPOEKTOB
MOryT 3Ha4YMTENIbHO 3aTPYAHUTb U YANIMHUTBL NpoLecc BBOAA AaHHbIX.

CmMmoTpuU Takxe:

Mento ®aiin, mento JaHHble, BBoa AaHHbIX B Tabnuubl, PucoBaHmne cxembl 1 BBOA, JaHHbIX,
CBSI3@HHbIX C 3fleMeHTamMmn 06opygoBaHMs.

211 O6Lwue gaHHbIE

O6Lwume gaHHble cogepXaT BCO HEOOX0ANMY ANA NPOEKTUPOBaHMS MHPOPMAaLIMIO, KacatoLLyocs
BCero obopyaoBaHunsi, U MHpopMauuo 0 mapameTpax pacyeToB. [1ns nx BBoga CNyxut
AnanoroBoe OkHO [JaHHble - O0wue, Bbi3biBaeMOE 13 MeHI0 [JaHHble C MOMOLLBI KOMaHAbI
Obwue.

B cocTaB 06LMX AaHHbIX BXOOUT:
- VHdopmaumsa o npoekTe, pacnonoXeHun 06bekTa U NPOEKTUPOBLUMKE.
- Twn n pacyeTHble TeMnepaTypbl TEMMOHOCUTENS U XONOLOHOCUTENS.
- PacyeTHasa TemnepaTypa TENSIOHOCUTENS.
- [aHHble 06 UCTOYHMKE Tenna.
- Ha6op Tpy6, ncnonb3yemeix B 060pyaoBaHNN.
- [NapameTpbl pacyeToB 000pyaOBaHUS.

CMmoTpuM Takxe:

BBopg AaHHbIX, MeHto [laHHble, AnanoroBoe okHo [aHHble - ObLiue.

2.1.2 [JdaHHble 0 nomMmeLleHUusaXx

[laHHblEe O NOMELLEHUSIX coaepKaT MHopMaLMIO, KacaroLyocs oTanIMBaeMbIX NOMELLEHWI W
TEX, Yepes KoTopble NPOXoAdAT TpybonpoBoabl NpoekTupyemMoro obopyaoBaHus [ns nx seoga
CNYXWUT guanoroBoe okHO [laHHble - [omeleHuns:, Bbi3biIBaEMOE U3 MEHI0 [JaHHbIE C MOMOLLbIO
komaHabl [NMomeleHmns.

B coctaB faHHbIX O NOMELLEHWSIX BXOAAT:
- Howmep (cumBon) nomeLleHus.
- Pac4yeTHasa TemnepaTtypa B nomMeLleHuUN.
- PacyeTHble TennonoTepu.
- TennonocTynneHnsa B NOMeLLEeHE.
- OnucaHue nomeLleHus.
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PesynbTaTbl pacyeToB TEMMOMNOTEPb, BbINOSIHEHHbIX NPK NoMoLum nporpammebl Herz OZC, moryT
OblTb HENOCPEACTBEHHO NepeHeceHbl B Tabnumuy ¢ 4aHHbIMK O MOMELLEeHUSX.

[aHHble 0 NOMeLLEHNSX MOXHO Takke BBOAUTb B NpoOLECCe pucoBaHus cxeMbl 060pyaoBaHus B
Tabnu4yHyto YacTb OkHa [aHHble - PUCYHKN.

CmMoTpuU Takxe:

Beoa gaHHbIX, MeHto [JaHHble, gManoroBoe okHO [laHHble - [NomelueHus, NepeHoc pesynbTaToB
pacyeToB 13 nporpammbl Herz OZC B nporpammy Herz C.O., PucoBaHne cxembl 1 BBOL,
OaHHbIX, CBSA3aHHLIX C 3fIeMeHTamMn 060opya0oBaHUS.

21.3 PucoBaHue cxembl n BBOA, AaHHbIX 06 anemMeHTax obopyanoBaHus

bnarogaps rpacdunyeckoMy npoLeccy nNpoekTUpoBaHUd, MHopMaLmMst O NPOEKTUPYEMOM
obopyaoBaHUM BBOOMTCS Ha PUCYHKE CXeMbl 060pya0BaHUS.

lMpouecc NpoeKkTMpoBaHMst HAaNOMUHAET BbINOIHEHNE 000pPYAOBaHUSA HA YEPTEXHOW OOCKE C TOW
NYWb pasHULEen, YTO AN HApUCOBaHHbIX aNeMeHTOB 06opyAoBaHNs TpebyeTcs elle BBECTU
OOMNOJSTHUTENBHO HEOBXOAMMYIO MHAOPMaLMIO, YTOOLI NporpamMmma morna nogobpartb nx
3Ha4yeHus. 3aTo BMECTO Ne3Bus ANS NOAYUCTKN YepTexa MMeeTCs B pacrnopsKeHun psa
YyHKUMIA ONa pedakTMpoBaHUs, NO3BONAIOWNX NepemellaTb, NOBOpayYnBaThb, KONMPOBaTh U
yaansaTb HapUCOBaHHbIE 3NEMEHTbI.

Mepen Hayanom puUcoOBaHWUS HYXXHO AeTalNbHO U3Yy4nMTb OCHOBbI PUCOBaHUA U pefakTUpOBaHUSA
rpacmyecKknx aNeMeHTOB PUCYHKa Y MO3HAKOMUTLCS C MPUHLUMNAMU HYMepaunun aeMeHTOB
obopynoBaHus. ATO NO3BOSMIUT OrPaHNYUTb 4O MUHMMYMa YMCIOo OWwKnbok 1 byget
cnocobeTBoBaTh Gonee athPEKTMBHOMY MCMOMNb30BAHMIO BO3MOXHOCTEN NPOrpamMmbil.

Pucysi cxemy 06opyaoBaHusi, HEO6X0AMMO BCEr4a COXPaHsATb BepTUKanbHbIA MacliTab pucyHka.
3OTO NO3BONUT aBTOMATUYECKM ONpPeaennTh BbICOTY Y4aCTKOB, Pa3HULY BbICOT MeXAy LeHTpamu
noTpebutenei Tenna v LEHTPOM UCTOYHMKA Tenna, bnarogaps Yemy nporpamma cama
nocyMTaeT rpaBUTaLMOHHOE AABreHVe B OTAENbHbIX LMPKYNALUMOHHBIX KOMbLAX , @ Takke
MUHUMAarbHOE COMPOTMBIIEHNE y4acTKa C OTONUTENbHLIM NPUGOPOM.

[Mporpamma Takke NO3BOMAET PUCOBATb NOJTAXHbIE MiaHbl. B HKHEN YacTn okHa [aHHble -
PUCYHKMN HaXoOAaTCA 3aKNafku C pUCyHKaMM, BXOAALLMMN B NPOEKT I R ART AR RS R
MNepBas 3aknagka COAEpPXUT PUCYHOK cxeMbl. OcTanbHble 3aknagkvm npeaHasHavyeHbl Ans

PUCYHKOB MO3TaXHbIX NnaHoB. KHonka C NeBOW CTOPOHbI CIYXUT AN NPaBKK crivcka
PVCYHKOB, BXOASILLUMX B NMPOEKT.

[na npoekTnpoBaHus 0b6opyaoBaHMs JOCTAaTOMHO HApUCoBaTb ero cxemy. PucoBaHue nnaHoB He
ABnsieTcs HeobxoaMMbIM. Huke onvcaHbl NPUHLMNLI PUCOBaHUS cxeMbl 060pya0BaHMS.

BHUMAHMUE !!!
Cxema mMoxeT ObITb HapuCcOBaHa TONbLKO Ha PUCYHKe, MPUNMCAaHHOM K NepBOW 3aKragke.
Henb3sa nsobpaxartb cXxeMy Ha HECKONbKUX PUCYHKaX.

Mcnonb3oBaHne B okHe [JaHHble - PUCYHKM OBYX HE3AaBMCUMO MacLUTabmpyeMbix n300paxkeHui
puyCyHKa JaeT BO3MOXHOCTb AN NPOCMOTpa HapncoBaHHOro obopyaoBaHus. B ogHOM OkHe
MOXHO, HanpumMmep, NPOCMOTPETb BCIO CXEMY, a B APYroM akTyasribHO HapUCOBaHHbIW bparMeHT.

PucoBaHue nepekpbITUA U OTMETOK

PucoBaHue cxembl nyylle HavdaTb C HAHECEHUS NepekpbITUR. [nst 3TOro Ha naHenu oyHKumMn
PUCOBAHWS HYXHO BbIGpaTh 3aknaaky KoHcTpykumsa k=1
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(A== degupd 2
A A A = (AR AET

3aknagka KoHcTpykums

MOo>XHO pucoBaTb kak OAUHOYHbIE NEPEKPLITUSI NPY NOMOLLM KHoMkK MepekpbiTue nnm

A
A

co3faTb CUCTEMY MepeKpbITUA, NCNONb3ys KHOMKYy Co3aaHne cucTeMbl NepekpbITUn L=
Bo Bpems BCTaBK1 NePeEKpbITUA Ny4lle YCTaHOBUTb HebonbLon macwtab nsobpaxeHus pmcyHKa
(Hanp. 10%) Tak, 4TobbI HGbINO AOCTYNHO BCE NPOCTPAHCTBO, IAe PacnonoXeHbl NEPEKPbLITUS.
[Mocne BbLINOMHEHUS PUCYHKA KaXgoe U3 NepekpbITUi MOXHO MoanduumpoBaTb.

Ecnu pelueHo pycoBaTb N0 OAHOMY NEPEKPLITUID, TO HY>KHO NOMECTUTb Ha HUX OTMETKW. [1ns
3TOro cnyxaT ABe KHOMkM B 3aknagke KoHcTpykums.

Mpwn BbIGOPE KHOMKM OTMETKa COOTBETCTBUSA = Ha pUCyHKe BCTaBrisieTcs OTMeTKa,
onpegensaLas Ha4dano cuctemol koopguHaT (Toudka 0:0). [Nocne BCTaBKM 3TOM OTMETKN U APYrnX
KOOPAMHATHbIX OTMETOK, a TaKkkKe ropu3oHTanbHOW N BEPTUKANbHOM NMHEEK BHELLUHUA BUA
pucyHKka ByaeT npuBedeH K HOBOMY Hayany cucTemMbl KOOpAMHAT.

BHumaHune !!!
Ha pucyHke MOXXHO BCTaBNATb TONbKO O4HY OTMETKY COOTBETCTBUS.

b L
Mpwn BbIGOpPE KHOMKM OTMEeTKa i Ha PUCYHKe 0ObIYHO BCTaBNSETCS OTMETKa. 3HayYeHune
OTMETKN aBTOMATUYECKM NEPECHNTLIBAETCA B COOTBETCTBUMN C OTMETKOW COOTBETCTBUSI.

4=

4=

®parmMeHT cxemMbl C HapUCOBaHHbLIMU NEPEKPLITUSIMM

HapucoBaHHbIE NEPEKPbITUSA ABMAKTCA TOYKaMK OTcYeTa Npu PUCOBaHUN OCTanbHbIX 3NIEMEHTOB
CXEMbI, U TaKKe OatoT BO3MOXXHOCTb ANs MO3AHENLLIEro UCMOSb30BaHNS PYHKLMN Pa3MHOXEHUS
[AaHHbIX Ha cneayoLemM aTaxe.

Mpy o4epenHOM Luare Heob6Xo0AMMO HapucoBaTb OTOMNMUTESNbHbLIE NPUBOPLI, CETh TPYOONPOBOAOB
C apMaTypoW, 30Hbl MOMELLIEHWNIA U ITUKETKN 3NIEMEHTOB 060pYA0BaHUS.

Bo BpeMsi pycoBaHuNsi MOXHO BCTaBMATb HA CXeMe M0 O4HOMY 3r1eMeHTY (TpyObl, OTONUTENbHbIE
npubopbl, apMaTypy U T.NM.), HO MOXXHO BOCMOJSb30BATLCS M rOTOBbIMW 6r10KaMu, NOCTaBASEMbIMU
nporpammoi unm cosgaHHbIMM CO6CTBEHHOPYYHO.

Hwxe B nepByto oyepenb onucbiBaeTcsl, kKak pucoBaTb 060pyaoBaHMe U3 OTAENbHbIX 3NTIEMEHTOB,

a 3aTeM npeacTaBneHbl cnocobbl YCKOPEHUS PUCOBAHMS NMPU NOMOLLM GOKOB M onepaLuit
Pa3MHOXEHWS.

PucoBaHue oTonuTenbHbIX NpubopoB
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PrcoBaHue cxeMbl U3 OTAENbHbIX 31IEMEHTOB Jyulle Ha4yaTb C OTONUTENbHbIX NPUGopoB. YTobbI
Ha pUCYHKe BCTaBUTb OTOMUTENbHBIN NPUBop, He06X0AMMO Ha NaHenu yHKUUU pUCoBaHMS

BbIOpaTh 3aknagky OTonuTtenbHbie NPUGOPLI , @ 3aTeM BbIOpaTb pacKpbiBaOLLYOCS
KHOMKY, NPeACTaBMsAOLWY TUMbl PUCYEMBIX OTOMUTENBHBLIX NPMOOPOB, HAaNPUMEP, OTONMUTENbHbIN
nNpubop NaHesnbHbIN = .

5000n0s%81, 2,06y
s T =4 e

3aknagka OTonuTenbHble NPUGOPLI

lMomeLllasa Ha pUCyHKe OTOMUTENbHbIN NPUbop, HeobxoaMmo 0bpaTUTb BHUMAHME Ha TO, YTOObI
OH HaxOAWIICsl HA COOTBETCTBYHLLEN BbICOTE OTHOCUTENBHO NEPEKPbITUS (BEPTUKANbHbIN
MacluTab pucyHka JOImKeEH ObiTb COXPaHEH).

HapwucoBaB oTtonuTenbHbI Npubop, B TabNMYHOM YacTu MOXHO BBECTU CBSI3@HHbIE C HAM
AaHHble. OTU AENCTBUS MOXHO BbIMOMHUTL NO34HEe, Nocne Co3AaHus BCero parmeHTa
obopyaoBaHus.

[nsi BBOAA AaHHbIX, CBA3@HHbIX C HAPUCOBAHHBIMM OTOMUTENBHBIMU NMPUBopamMu, CRyXnuT
Tabnuua daHHble - OTonuTenbHble NPUBOPLI, KOTOpas HAaXOAUTCSA B TaONMYHOM YacTu.

Ha cxeme 060pyaoBaHNsi MOXXHO Takke BCTaBUTb Apyrne noTpebuTtenun tenna ¢ N3BeCTHON
MOLLHOCTbIO M r’MOpPaBlNYECKUM CONPOTUBNEHNEM. [N 3TOr0 CRY>XUT KHOMKAa B MPaBON 4acTu
3aknagkn OtTonuTtenbHble NPUOOPLI.

[ns BBOAA AaHHbIX, CBA3@HHbBIX C APYTMMK NOTpeduTensamm Tenna cnyxuT Tabnuua JaHHble -
[pyrve notpebuTtenun, pacnonoXeHHas B Tabnn4HOM 4YacTu.

Heobxoanmo NOMHUTL, YTO PACKPbIBAKLLENCS KHOMKE MOXHO COOTHECTU KOHKPETHbIE YCTPOWCTBA
B paMKax BblOpaHHOW KaTeropumn (HanpuMep, KaTteropum oTONUTENbHbIX NPMOOPOB).

PucoBaHue 1 coeguHeHue TpybonpoBoaoB

Mocne pucoBaHUs OTONUTENbHbLIX NPUOOPOB OYEPELHBIM LLIATOM SBMISIETCS PUCOBAHME CETU
TpybonpoBogoB. [1ns aToro Heo6xoammo BbibpaTb Ha NaHenn OYHKUMN pUCOBaHUS BbibpaTb

3aknagky Tpy6onpoBoabl .\-E.r{ a 3aTeM BblOpaTb pacKpbIBatOLLYIOCS KHOMKY,

npeAcTaBnsioLLylo Tpy6onposoasl noaatoLme —d nnu obpaTtHble

—‘--‘—‘.u.?| r e oo 9 ) =5

e AT A G A = e

3aknagka TpybonpoBoabl

Mogo6HO KHOMKaM OTOMUTENBHLIX NPUOOPOB, C PacKpbIBAOLLLENCS KHONKOW Tpy6onpoBoaoB
MOXHO COOTHECTM KOHKPETHbIE TUMbI TPYO.

[ns BBOAA AaHHbIX, CBA3A@HHbBIX C HAPUCOBaHHbIMK TpybonpoBogamu, cnyxuT Tabnuua [aHHble -
Tpy6onpoBoabl, HaxoasaLasica B TabfIMYHON YacTu.

B npouecce pucoBaHusi nporpamma aBToOMaTUYECKN COeAUHSIeT TpyGonpoBoabl Mexay cobor 1 ¢
APYrUMK anemeHTaMmm obopyaoBaHus (OTonuTeNbHbIMKU Npubopamu, NCTOYHUKaMK Tenna,
pacnpegenutensMu u T.n.). B Touke coegnHeHus nosiensietTcs 6enblii IPSMOYTofbHUK.
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OTcyTCcTBMUE NPSIMOYTrONbHMKA CBUAETENLCTBYET O TOM, YTO NOAKIMHOYEHME HE GbINo BbINOMHEHO.
B Takom crnyyae Heo6xoAMMO LLENKHYTb MbILWbIO MO HEMOAKMYeHHOMY Tpybonposoay.

Touka coeauHeHuUsA
Tpyb6onpoBoaoB
il

4] |

MpvMep NpaBunbHOTO coeauHeHns TpybonpoBoaoB

an.

Takas cutyaums NpoOMCXOAWT B Criydae MonbITKM NOACOEeANHEHUS NOA4ALWMX TPyOonpoBoaoB ¢
obpaTHbIMM MK NONbITKA NOAKIIOYEHNST 0OMepeHOro nogatowero Tpybonposoga (Mnm
obpaTtHoro) kK oTonuMTeNbHOMY NMPUOOpPY, KOTOPLIN YXXe MMEET CBOM nogaroLmn (unv obpaTHbI)
Tpybonpoeos.

He noacoeauHeHHble) !
TOUKM

o

I\

_.i

Mpumep He noacoeauHeHHoro TpyGonposoaa

OTtonuTenbHbIM NPMBOP UMEET HECKOITLKO "ropaymx” TOYEK, B KOTOPbLIX MOXHO MOOKITHOUYNTD
TpybonpoBoabl. YToObl nogkniounTb TpyobonpoBog K OTONUTENBHOMY NPUBopy 4OCTaTOYHO
NpnbnunsnTb ero KoHel K obnacTtn Toro MecTa, rge oH AormkeH 6biTb nogcoeguHeH. MNMporpamma
cama BblbepeT GrvkanLyto TOYKY NoAakmoyYeHns. KonnyecTso 1 nokanusaumns ropaynx Todek
NOAKMIOYEHNSA 3aBMCUT OT TUna oTonuTenbHoro npubopa. Ecnu k otonutensHomy npubopy yxe
ObINT NOOKIIOYEH Kakon-HMOyab TpybonpoBod, TO NOAKMIOYEHNE OPYroro TpybonpoBoaa Takoro xe
CaMoro Tuna He BO3MOXHO.

BHumaHume !!!

Ha cxeme Heo6xoaumo Bceraa nsobpaxaTtb noacoeanHeHNe OTONUTENIbHOro
TpybonpoBoAa TakK, Kak OHO OyaeT BbirnsaeTb B peanbHOCTU. Mcxoasa us pucyHka,
nporpamMmma pacno3HaeT BapuaHT NOAKNOYEeHUA OTONUTENbLHOro npubdopa n noadbupaer
cooTBeTCTBYHOLWME KOIDPULUNEHTbI, KOPPEKTUPYIOLIME ero Tennootaayy (Hanp., npu
noakKIl4YeHnn nogava cCHu3y, obpartka cBepxy).

Mporpamma cHabxeHa dyHKUMEN NOMOLUN coeanHeHus TpybonpoBogos. Ecnu koHel
HapUCOBAHHOIO UNK NepemMeLLaemMoro TpybonpoBoga HaxoguTca GrM3Ko K gpyromy
TpybonpoBogy unv oTonuTensHOMY Npnbopy, To NporpaMmma cama BbINOJTHUT NOAKMoYeHne. OTy
PYHKLMIO MOXHO BbIKITIOUNTbL. C 3TOM Lenbo HeobxoanmMo B MeHIo Bug unm B MeHto 6bicTporo
gocTtyna Bblbpatb komaHgy CBOMCTBA PUCYHKA M B BbICBEYEHHOM ANANOrOBOM OKHE BbIKIMIOYNTb
none onuun NMomollb Npu coeanHEeHUN.

KHonkn \il \il \Ll m \il :ﬁ‘ J:‘ NO3BOJIAKOT pnCcoBaTb NMNOAKMKOYEHNE OTOMUTESIbHbIX

nNpmMbopoB B OAHO — U ABYXTPYOHBLIX cMCTEMaX NpW MOMOLLM TPONHMKOB MITM OTBOLOB C MEAHbLIMU
Tpybkamn. Ha megHbIx TpyOkax MOXHO pasMellatb TEpMOCTAaTUYECKME U 0OpaTHbIE BEHTUMM
oTONUTENbHbLIX MPUBOPOB. TPOMHMKN N OTBOAbLI C MEAHBIMU TPYOKaMM MOXHO NOAKIYaTh
HEenocpeacTBEHHO K OTONMUTENbHBIM NpubopamM Moo K HUXKHUM UM BOKOBBLIM arperatHbIM
BEHTUNAM (MPUCOEOVNHUTESNBbHBIM y3ram).
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Ecnun BO3HWKHET HEOBXOAUMOCTb HapucoBaTb parMeHT o6opyaoBaHUsA B APYyroM MecTe, To Afist
NOACOeANHEHMS 3TOW YacTu ¢ ocTanbHbIM 060pyaoBaHNEM crieayeT ucrnonb3oBate CoeguHeHue
o=

yAaneHHbIX TpybonpoBogoB (kHorka [=1).

700 %

3.
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CoenuHeHne yganeHHbIx TpybonpoBogoB

CoefnunHeHne yganeHHbIx TpybonpoBogoB MOXKET ObiTb MOAKMIOYEHO TONLKO A5l CBOOOAHLIX
KOHLIOB TPyOONpOBOAOB.

PucoBaHue ¢pacoHHbIX u3genum n apmatypbl

Mocne nsobpaxeHus TpybonpoBogoB HEOOXOAUMO NMOMECTUTb HAa HUX COOTBETCTBYHOLLME
dacoHHble n3genusa n apmaTypy. PacnonoxeHHas Ha naHenu yHKLMN pUCOBaHMS 3aknagka
Tpyb6onpoBoabl COAEPXUT KHOMKM, CryXxalue Ans BCTaBkn hacoHHbLIX n3genuin (m3rmd, obxoa,
Cy>xeHue, oTBoabl 1 T.n.). Ha TpybonpoBogax Heobxoaumo BBoAUTb 06xof Tpybonpoeoga, nsrmb
TpybONpoBOAa, Cy>KeHWE, pacLUMpeHne, KOMMNeHcaTopbl, OTBOALI. [1porpamma cama pacnosHaet
BUAMMbIE OTBETBINEHMUSA (TPOVHMKN UMM KPECTOBUHBI) M OTBOAbI, @ TAKXKE CY>XEHWE B Criyyae
NOAKIIOYEHNsT TPYOONPOBOAOB ABYX Pa3HbIX ANaMETPOB.

[lns BCTaBKku apmaTtypbl Ha NaHenu yHKUUM pUCOBaHUS HEOBX0aMMO BbIOpaTh 3aknanky
Apmartypa , @ 3aTeM PacKpbIBaKOLLYOCS KHOMKY, NPeACTaBnsoLLYy0 TUMbl BCTABMSIEMON

apmaTypbl, HanpuMep, TepMOCTaTUYECKNIA BEHTUSb .
-.Sl‘]i“ ;‘22261 ad @J(lja EEQ@J"E s i 11 21
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3aknagka Apmartypa

MNporpaMmma He HanaraeT HUKaKux orpaHuYeHuin K KONMYecTBy 1M BUAY apMaTypbl, pa3MeLlaemMoi
Ha ogHOM yyacTke. Ho BO BpeMsi pacyeToB MOXET NOSIBUTLCS HEOOXOAMMOCTb yaaneHus
HEKOTOpPbIX 311IEMEHTOB.

[ns BBOOA AaHHbIX, CBA3AHHbLIX C HAPUCOBAHHOW apMaTypou, CryXuT Tabnvua [aHHble -
Apmartypa, Haxogswascs B TabnuyHom YacTu.

PucoBaHue apyrmx ycTpomucTB

YUTOoObl KOHEYHBIV PUCYHOK CXEMbI ObIST FOTOB ANS BKIMNIOYEHNS B AOKYMEHTaUMIO npoekTa (6e3
HeobXx04MMOCTU JOPUCOBKM 000PYAOBaHUSA Ha CXeMe MOCHe BbiBOAA HA Ne4vaTb), B NporpaMmme
HaxoauTca GubnmnoTeka roToBbIX CUMBOSIOB OCHOBHbIX 3JIEMEHTOB, MOSABAIOLLMXCSI B MPOEKTE.
UTtoObl BOCNONb30BaTLCS 3TON OMBNMoTekon, cnegyeTt Ha NnaHenu YHKUMN pucoBaHus BblbpaTb
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3aknagky YcrtponcrBa.
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3aknagka YcTponcrtBa

OnemeHTbl C 3TOM 3aKnagku MMET UCKMIYUTENBHO rpaddnyecknin xapaktep u He nogdupatoTcs
nporpaMmmon.

PucoBaHue 30H noMelleHnmn

30HbI NoMeLLeHNIA NO3BONAIOT rpaddMYeckn COOTHECTM TPYOONPOBOALI, OTONUTENbHBLIE NPUGOPHI
n apMaTypy c nomMelleHnsamun. bnarogaps nm, nporpaMma MoXeT cama onpeaenvTb B KakoM
NoMeLLEHMN BbIAENSIOT TENN0 OTAeNbHbIE OTONUTENbHbIE NPMOOPbLI, a Takke kakon Tpybonposoa
oTAaeT Tenso B OTAENbHbIE NOMELLEHUS.

YT06blI HapMCcoBaTb 30HbI MOMELLEHMUI, HA NaHeny yHKLUM pucoBaHms HeobxoaMmo BbiGpaThb

3aknagky KoHcTpykuums }Eﬁ , @ NOTOM KHOMKy 30Ha NoMeLleHus H .
BHumaHume!l!

Pucys 30HbI noMelleHun, criegyet oopaTtuTb BHUMaHUE, YTOObI OHM He 3aXo4unu apyr Ha
Apyra, He nepecekanu otTonuTesibHbie NPUOOPLI N YTOObI UX KpasA He coBnaganu c
NIMHUAMU TPYOONpPOBOAOB.

Heobxoaumo Takke CTPeMUTbLCA K TOMY, YUTOObI FOPU3OHTalNbHbIe€ IMHUU 30H NOMELLeHUN
coBnaganu ¢ OCAMUN NepeKpbITUNA.

[ns BBOOA AAHHbLIX, CBSA3AHHbIX C HAPUCOBAHHLIMM 30HAMKM MOMELLLEHWNIA, CYXUT Tabnuua
JaHHble - NomelleHus, Haxoasawascs B TabnuyHon Yactu. [laHHble O MOMELLLEHUAX MOXKHO Takxke
BOOUTb B AManoroBOM okHe [JaHHble - [loMelLeHusi, Bbi3bIBAEMOM B MEHI0 [JaHHbIE MNPy MOMOLLM
komaHabl lMomelweHns nnm nepeHecty na nporpammbl OZC.

PucoBaHue 3TUKETOK 35IeMeHTOB 06opyaoBaHUA

OTMKETKN arneMeHTOB 060pyA0BaHMsA OAOT BO3MOXHOCTb ANS NpeAcTaBneHnst 4aHHbIX U UTOroB
pacyeToB Ha PUCYHKE CxeMbl 060pyaoBaHuMs. Yalle Bcero noacoeauHsitoTcs K Tpybonposogam m
apmarType.

YUTtoObl HapncoBaTb 3TUKETKY afieMeHTa obopyaoBaHus (Tpybbl, apMaTtypbl 1 T.M.), cregyerT:

1. Ha naHenn dyHKumMmM pncoBaHuns BblbpaTth 3aknagky KoHcTpykumsa = , @ MOTOM KHOIMKY
]

JTuKeTKa anemeHTa

2. Kypcopom MbilwK ykasaTb 06BHEKT, K KOTOPOMY AOSKHA ObiTb NOAKNIOYEHA 3TUKETKA, U
Ha)xaTb NEBYIO KMaBMULLY MbILLN.

3. [lepka HaxkaTol NeByo KNaBuLly MbIlLMW, NPOTSIHYTb TEKCTOBYIO YaCTb 3TUKETKU B 3afjaHHOE
MECTO pUCYHKa M OTMYCTUTb KNaBuLLy.

MHdbopmauus, pacnonoxkeHHas Ha 3TUKETKE, 3aBUCUT OT OObeKTa, K KOTOPOMY 3TUKETKa Obina
nogcoeanHeHa. CoctaB nHdopmalmm, NOMeLlaeMon Ha OTAENbHbIX 3TUKETKAX B CXEME C
OaHHbIMUM AN paCYEeTOB, MOXXHO YCTAHOBUTb MpY NOMOLLM KOMaHabl PopmaTt STUKETOK
3NEeMEHTOB 13 MeHto [1aHHbIe.

[ns ycTaHOBKM cocTaBa MHpOpMaLMn, NMOMELLAEMOWN Ha 3TUKETKAX B CXEME C UTOraMn pacyeToB,
CNyXnT KomaHga dPopmaT 3TUKETOK SNEMEHTOB, Bbi3biBaeMas u3 MeHto Mtoru.
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3anonHeHue TabONMYHOM YacT AaHHbIMU

Ecnu B npouecce pvcoBaHus CxeMbl CBOEBPEMEHHO HE BBOAUITUCH B TAOMNMYHYO YacTb AaHHbIE,
CBSI3aHHbIE C pUCyeMbIMN 06 bEKTaMM, TO NOCIE OKOHYaHUSA PUCOBAHNSI 3TO HEOBX0ANMO
caenaTb. [Ans 9TOro nyyile nepeknioynTb Nporpammy B PEXUM NpaBku (peaakTMpoBaHus)
AaHHbIX OOBEKTOB, YTO 3ALUTUT OT CryYaNHOro NepemMeLLEeHNs UNu yaaneHus peaakTnpyembix
00bekToB. YTOOLI 3TO caenaTtb, HEO6XO0AMMO Ha NaHeNn OYHKUMN PUCOBAHUS BblIbpaTb KHOMKY
REE.
MpaBKa gaHHbIX O0BbEeKTa e .
[laHHble OOBEKTOB MOXHO MOMOMHUTD, LUENKasa ovepeaHble 00BbEKTbI HA PUCYHKE M BBOOSA NX
AaHHble B TaOMMYHOM YacTu OKHA, UM MOXHO BBOAMUTL AaHHbIE, BbIAENVB Lenbli doparMeHT
PUCYHKa, a 3aTeMm, BbiOpaB o4epeaHyto 3aknagky B TabnmnyHom yacTu.

UT06bl ONSITb NEPENTM B PEXUM PUCOBaAHMSA HA NaHenn yHKLMN pucoBaHUS HEOBX0aAMMO

BbIOpaTb KHOMKY Pncym o6beKTbl E’

BbInonHAs 0encTBnsa onvcaHHble B BblLENPUBEAEHHbIX MyHKTaX, MOXHO Hanpumep, HapucoBaTb
dparmMeHT 0b6opyaoBaHWs, NPEACTABIIEHHLIN HMXKE HA PUCYHKE MM 000N NPON3BOSbHbIN.
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Takon oparMeHT MOXXHO MOTOM KOMUPOBAaTb B ApPYrMe MecTa pUCyHKa U TakumM Crnocobom
HaprcoBaTb LENyo CXemy.

OpHako 37O pelleHne He aBnseTca onTumanbHbIM. [porpamma no3BoNsgeT 3Ha4YNTENbHO
YCKOPUTb pucoBaHue, brarogapst pyHKUMAM pa3sMHOXEHUST 1 OMONnoTeke roToBbix GIOKOB.

Mcnonb3oBaHue rotoBbIx 6510KOB

lMocTaBnsiemas nporpammMon 6ubnmnoTeka rotoBbix OIOKOB AaeT BO3MOXHOCTb Af1st ObICTpown
BCTaBKM roTOBbIX (oparMeHTOB pucyHka. [locne BcTaBku 6rioka He06XxoanMMo BBECTU AaHHbIE,
CBSI3aHHbIE C ero anemeHTamu. [py ncnonb3oBaHUM roToBbIX OIOKOB co3aaHne
BbILLENPVBEOEHHOIO PUCYHKA 3aMET HECKOSBbKO CEKYHA,.

Monb3oBaTenb MOXET CO34aTb COOCTBEHHbIE BITOKM, COCTOSALLME M3 NPOM3BOSIbHBLIX YaCTeN
PUCYHKa, @ MOTOM MCMNOJb30BaTh MX B NPOLIECCE PUCOBAHMS.
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Pa3mHoOXeHMe hparMeHTOB pUCYHKa

HanbonblumMm ycoBepLLUEHCTBOBAHMEM MpPoOLIECCa PUCOBaHUS SIBNSIETCS (PYHKUMSI pa3MHOXEHUS
parmMeHTOB pucyHka. PparMeHT pUcyHka MoXeT OblTb pa3MHOXEH BEPTUKAINbHO Ha CrieayoLmin
3TaXx M ropM3oHTanbHO BIIEBO MIN BNpPaBo.

DYHKUNA pa3MHOXEHNS OTNIMYAETCs OT 0ObIYHOIO KOMMPOBAHUSA TEM, YTO CNOCOOHa
WHTENNeKTyanbHO NPOHyMepPOoBaTb NOMELLEHNS N YY4aCTKN, NPUCNOCOBUTE pasMHOXaeMbln
dparMeHT K BbICOTE aTaxa M NPOANUTbL COOTBETCTBYIOLLME ddparMeHTbl TpybonpoBoaoB Tak,
4YTOObl BHOBb CO3[aHHbIN dhparMeHT CXeMbl OblNT COEANHEH C €r0 OCTaBLUENCS YacTbio.

PasMHOXWUTb MOXHO MPaKTUYECKN NPOU3BOSbHBIN (hparMeHT pUCyHKa OT OAMHOYHOTO BEHTUMSA
yepes parMeHT CTosika 4o uenoro ataxa. OgHako B OOMbLUMHCTBE CrnyYyaeB He0bxXxoaumMo
no3aboTUTBLCS, YTOObI pa3MHOXaeMbI (PPArMeHT PUCYHKA NOMECTUICSA B OKPECTHOCTU OOHOIO
aTaxa.

Monb3yscb rotoBbiMK Gr10KaMu 1 OYHKLMEN PA3MHOXEHWSI, PUCYHOK TUNOBOro 060pyaoBaHus C
BEPTUKANbHOWN pas3BOAKON C OTOMUTENBbHBIMW NPUBOpPaMM No ABYM CTOPOHAM MOXXHO BbIMOSHUTL
cnegyowmm cnocobom (NpegnonoXmB, YTO NEPEKPLITUS YXKE HAPUCOBAHbI):

1. Ha naHenn dyHKuMM pncoBaHnsa Heobxoaumo BbiOpaTth 3aknagky PasMHoOXeHue u 6110Ku

}\Tf , @ 3aTeM KHOMKy TpaAULUMOHHbLIN 3TaXeCTOAK .

2. B BbICBEYEHHOM [ManioroBOM OKHe HeobxoauMo BbiOpaTb COOTBETCTBYHOLMIA BIOK U
BCTaBUTb €ro B PUCYHOK, MOMHS1 O TOM, 4TOObI FOPU30OHTanbHbIE Kpasi 30H NMOMELLEHU
HaxoauIUCb B OCAX NEPEeKpbITUN.

3. B tabnmyHom yactu Heob6xoaMMO BBECTU AAHHbIE, CBA3AHHbIE C apMaTypOr, OTONUTENBHLIMA
npnbopamu, NOMeLLEHNMN 1 TpybonpoBogamMu.

EEIE o
4. MNpv nomoLm KHoMkn Pa3MHOXUTbL BNpaBo HeobX0AMMO Pa3MHOXMWTb BMPaBO FOTOBbIN

(bparMeHT prcyHKa COOTBETCTBYIOLLEE YMCIIO Pas.

5. Ecnu mexay nocrneaylowmumm CTosikamn CyLLecTByeT pasHuLua, To crneayet BHECTU
HeobXxoaMMble N3MEHEHWS.

6. 3aTemM Heob6XoaAMMO BblAEMNUTb BECb CO3aHHbIN 3Tax.

7. B KoHUe npu nomMoLum kHomnku Crneayowmi aTax HY>XHO COOTBETCTBYHOLLIEE YMCIIO pa3
Pa3MHOXWTb BblAENEHHbIN dparMeHT Ha CreayoLem aTaxe.

iy He @ER 1 2 3 4 5 6 7 |
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3aknagka PasmHoXxeHue n 6noku

PvcoBaHve Takum cnocobom NoBTOpSitOLLErocsi 060pyA0BaHNS, COCTOSALLENO N3 HECKONbKUX
COTEH OTONUTESbHbLIX NPUOOPOB, 3aMET TONbKO HECKONIbKO MUHYT paboTbl. B AeicTBUTENBHOCTM
NOBTOPSIEMOCTb He Bcerga rnorHas u TpebyeTcs BbIMOMHUTL psg MoaUdUKaLWA.

PucoBaHMe NCTOYHMKOB Tensia U CMecUTenbHbIX YCTpOﬁCTB

Mocne V|306pa>KeHVIF| CTOAKOB OCTaeTCA gopucosaTtb NCTOYHUK TeNa N nogcoegnHnTb BCKO CETb
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TpybonpoBogoB. Ha cxeme gomkeH GbITb BCerga TonbKo O4MH UCTOYHMK Tenna. OTO MOXeT ObITb
KoTen, TennooOMEHHUK UNK rnaBHasi Touka NuTaHus obopyaoBaHus. YTobbl BCTaBUTb MCTOYHUK

Tenna Ha naHenu yHKUUM pUCOBaHMS, HY>XHO BbiOpaThb 3aknaaky McTouHuku Tenna WL)A )
NOTOM KHOMKY, CBSI3aHHYIO C UICTOYHMKOM Tenna.

000 o geiededyyfescs’y |
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3aknagka UcTouyHuku Tenna

NcTouHuk Tenna nHdopmmnpyeT nporpaMmMmy O MecTe, C KOTOPOro HauMHaeTcst 0bopynoBaHue, ero
3Ha4yeHue He nogbupaeTcs.

B 3aknagke MUCTOYHMKM Tenna Takke pacrnonoXeHbl KHOMKW, NpeaHas3HavYeHHble AN PUCOBaHWS
CMECUTESNbHbIX YCTAHOBOK, CryXallnX ANs NOHWKEHUsI TemnepaTypbl Nogayn B BbIOpaHHbIX
yacTax obopygoBaHus (Hanpumep, nogadya noanosibHbIX OTONUTENbHBIX NPMOOPOB).

[ns BBOAA AAHHBIX, CBA3AHHBLIX C HAPUCOBAHHLIMU CMECUTENBHBIMU YCTaHOBKAMU CITYXXUT
Tabnuua [aHHble - CMecuTeNbHbIE YCTAHOBKU, HAXOASALWAACA B TaONMYHON YacTu.

PucoBaHue APYyrux 3fiemMeHToB

MNMocnegHUm 3Tanom pMCOBaHWS CXeMbl CTb Yalle Bcero nsobpaxeHue Tabnuy, pamku,
KOMMEHTapWEB, ONMCaHMe 3reMeHTOB U T.N. [Ins aToro cnyxaT anemeHThl ¢ 3aknagku Fpaduka

Ha nNaHenu yHKUUM pUCOBaHMS.
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3aknagka Npadomka

B nporpamme, kak 1 B gpyrmux npunoxenusax tuna AutoCAD , npumeHsieTca TexHuKka cnoes. Bece
A0 HACTOALWEro BpEMEHM OMUCaHHbIE 3NEMEHTbI HA NOCTOAHHO NPUMNMUCBLIBAIOTCA K CBOUM
cTaHdapTHbIM criosaM. 3aTto rpadmyeckne obbekTbl ¢ 3aknagkm MFpaduka moryT ObiTb
pa3MeLleHbl Ha CTaHOApPTHOM Crloe ¢ CMMBOSIOM “0” unm Ha NPoOn3BONIBHOM Crl0€, CO34aHHOM
nonb3oBaTenem. PackpbiBaeMbii CIMCOK B NPaBOM YacTU 3aknagku CNyxuT Ang Bbibopa cros, Ha
KoTopom OyayT NnomMeLleHbl OObEKTbI C 3TOW 3aKnagKu.

Takke nocne pucoBaHusi 06bEKTbI MOXXHO NMEPEHOCUTb Ha ApYr1e Crionm pucyHka.

Ecnn kakon - To anemeHT ¢ 3aknagku Fpadomka Obin BCTaBNeH Ha HECBOWCTBEHHbIA €MY CITOM, TO
Bcerga CyLleCTBYEeT BO3MOXHOCTb MEPEHOca ero Ha Apyrom cnow, cosgaHHbIn nosib3oBatenem
UM Ha criov ¢ cumsosiom “0”.

YTo6bl NepeHecT BblAeNeHHble 06BEKTLI HA APYron CNon, cneayeT BbINONHUTE creytoLwmne
OENCTBUS:

1. B meHto MpaBka BbibpaTb komaHay NepeHecTn Ha gpyron crnow unu Ha 3aknagke Fpadomka

BblbpaTh kHoMKy MepeHecTu Ha Apyron crou =

2. B BbicBEY4EHHOM AManoroBom okHe Crnoun pucyHka Bbl6paTb HOBBbI CNON, NPUBSI3aB €ro K
yKa3aHHbIM 00beKTaMm.

MNporpamma He kacaeTcs ApyrMx ob6pasuoB Tabnuu 1 Apyrmx TMNOBbIX (OParMeHTOB PUCYHKA,
OHAaKO M He MPensATCTBYET CO34aHMI0 NPY NOMOLLM AOCTYMHbIX rpadpuyeckmnx afIEMEeHTOB TaKoro
3reMeHTa 1 CoXpaHeHuto ero B Buae broka.
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YcTaHOBKa BHeLWHero Bmaa PUCYHKOB

Mocne Toro, kak cxema OyaeT HapucoBaHa, UM B MPOLIECCE €€ PUCOBAHNSA MOXHO OyaeT
onpeaenvTb Kak napameTpbl U306PaXXeHUs OTAENbHbIX ANIEMEHTOB PUCYHKA, TaK U KaKoii
3MNEeMEHT pUcyHKa OOMKeH OblTb BUOEH HA 9KpaHE M KaKoW areMeHT JOSKeH ObiTb HaneyaTaH..

YT106bl M3MEHUTL TOMLUMHY, CTUMb U LUBET NNUHUK, a TaKkke CTUMb BEMUYMUHY U TUN WpndTa,
MPUNMUCaHHbIX K OTAENbHbIM CIOSIM PUCYHKa HE06X0oaUMO:

1. B meHo [JaHHble BbIGpaTh komaHgy PopmaT CrioeB pUCyHKa.

2. B BbICBEYEHHOM OManoroBoMm okHe Cnou pucyHka BbibpaTb MOANMPULMPYEMBIA CIION U
LWenkKHYTb KHonky MpaBka.

3. B BbICBEYEHHOM AManoroBom okHe [paBka crosi yCTaHOBWUTbL HOBblE NapameTpbl Crosi.

B ananoroBoM okHe Crioun pucyHKa MOXHO Takke HenocpeacTBEHHO YCTaHOBUTL NapameTpbl
BHELUHEro Buaa v neyatu oTAenbHbIX crnoes. [luanoroBoe okHo Crion pucyHka nogpo6Ho
OnucaHo B NpeablayLLeM NyHKTe.

CyLuecTBYyeT Takke BO3MOXHOCTb M3BMEHEHUS BHELLHErO BMAA 3TUKETOK OTAENbHbIX 3NIEMEHTOB
obopygoBaHus. C aTon Lenbo HeobxoanMo:

1. B MeHto [1aHHble_Data BbiOpaThs komaHay PopmaTt STUKETOK 3NTIEMEHTOB,

2. B 0TOOpaxeHHOM ananoroBom okHe @opmat atukeTok anemeHToB HidD_Layers BbiGpaTb
pasgern, oTBevalLmi MoaNUKaLNN STUKETKM U BbIAENUTb HY)XXHbIE MO ONuUMNA.

Mogo6HbIM cNOCcoBoM MOXHO MOAUULMPOBATL CXEMbI C UTOraMu pacyeToB C TOW NULb
pasHULEN, YTO aHanorM4yHy0 KOMaHay HYXXHO BbI3BaTb U3 MEHI0 MTorn.

NMpoekTpoBaHUe NOANOSIbHbLIX OTONUTENbHbLIX NPUG0OPOB

MpoekTMpoBaHue NoAnosbHbIX OTOMUTENbHbLIX NPUOOPOB creayeT HauYMHATL C OnpeaeneHns nx
KOHCTpYKUMK. C 3TOW Lienblo B MeHto [JaHHble Heobxoanmo BblbpaTh koManay KoHCTpykuus
noAanonbHbIX OTONUTENBHBLIX NPMOOPOB. BbicBeYeHHOE AnanoroBoe okHo [aHHble -
KoHCTpyKUMA NnoANoONbHbIX OTONUTENbHbIX MPUGOPOB COAEPKUT CMUCOK KOHCTPYKLWIA
noAnonbHbIX OTONUTENbHBLIX NPMOOPOB, ONpeAeneHHbIX B TEKYLLEM MPOEKTE.

B cnyyae BBOAa AaHHbIX B HOBOM MPOEKTE CMUCOK KOHCTPYKLUMIA OTONUTENbHbIX NpubopoB byaeT
nycT. YTobbl co34aTh HOBYHO KOHCTPYKLIMIO NMOAMNOMBLHOIO OTONUTENbLHOrO Npnbopa Heobxoanmo
LLEeNKHYTb MbILWbO MO KHomnke [lo6aBb. [py 3ToM nNporpamma BbICBETUT AUANOrOBOE OKHO
KOHCTpYyKLMSt NoANONbHbIX OTONUTENbHbIX MPUGOPOB.

Brnarogapst yHKUMM CYATBIBAHMS KOHCTPYKLMIA NOAMONbHBIX OTOMUTENbHbLIX NPUBOPOB C APYruX
¢hannos, AaHHble, BBEAEHHbIE B APYrOM NPOEKTE, MOryT ObiTb MCMNOSb30BaHbI B TEKYLLEM NPOEKTe

Mocne co3pgannst Habopa KOHCTPYKUWUIA MOANOSMBbHBIX OTONUTENbHbLIX NPUOOPOB, BXOAALLMNX B
NPOEKT, MOXXHO HAaYMHaTb PUCOBATb NOAMOSIbHbIE OTONUTENbHbIE NPUOOPLI HA CXxeMe
obopynoBaHus. C aTon Lenbio Ha NaHenn yHKUMIA pucoBaHnsa Heobxoaumo BbibpaTth 3aknagky

OTonuTenbHble NPUGOPLI }ﬂf{ a 3aTeM BblbpaTtb kHOMKy NMoanonbHbIM OTONUTENbHbIN
npubop .

Puvcys nognonbHbI OTONUTENbHbLIA NpUGop, cneagyeT NOMHUTL O TOM, YTOObI OH ObiN pasmeLleH B
oTannveaemMoi obnacTu He 3a 30HOI NomMelLeHns. Yalle Bcero k NoAnosibHbIM OTONUTENbHbLIM

(C) SANKOM Sp. z 0.0. 24



Herz C.O. 3.6

npmbopam Boga nogaetcsa ¢ bonee HN3KOW TEMMNEPaTypon, YEM K KOHBEKLMOHHBLIM
oTonuTenbHbIM Npnbopam. B aTom crniyvyae HeobxoanmMo NpeaycMoTpeTb B 000pya0BaHUM
ocobyto pa3BoaKy TpybonpoBoaoB, NOAKMHOYEHHBIX K CMECUTENBHOM CUCTEME.

HapwucoBaB noanonbHbI OTONUTENbHbINA NPUBOP, MOXHO BBOAUTL CBA3aHHbIE C HAM [AaHHbIe.
[ns BBOAa 9TUX AaHHbIX CNYXWUT Tabnuua [aHHble - MNoanonbHble 0TONUTENbHbLIE NPUGOPHI,
pacrnonoXeHHas B TabNNYHOM YacTN OKHA C PUCYHKOM.

MognonbHble oToNUTENbHbIE NPUOOPLI Yallle BCEro NOAKMYATCA K pacnpeaenuTernto ¢
BMOHTUPOBAHHBLIMW PETYNUPYIOLLMMIA UM TEPMOCTATUYECKMMM BEHTUNSIMU. Ha cxeme pa3Bogka
TpyOONPOBOAOB OT pacnpenenuTens 4O OTONMTENbHbIX NPMOOPOB Yalle BCEro peanuayeTcsi npu
MOMOLLM COeaNHEHNST yaaneHHbIX TpybonpoBoaos. [Npn 3TOM CBSI3b KOHKPETHOrO OTOMUTENBHOrO
npubopa ¢ BbIXOAOM pacnpenenurenst MOXeT bbiTb Hepa3bopumBa, YTO B CBOKO o4Yepenb MOXeT
NPUBECTU K HEMPABWUIbHOMY MPUMUCHIBAHNIO HACTPOEK BEHTUIEN.

B cBA3M C 3TMM Ha cxeme perynupyoLimMe BeHTUNK, BXxoasLwmne B pacnpegenutens, Heo6xoanmo
pacnonoXxutb Ha TpybonpoBoae psAOM C OTONUTENbHLIM Npubopom. OYeBMAHO, B TEXHUYECKOM
onucaHuK, Tak U Ha cxeMe HeobXoaMMO NOMECTUTb COOTBETCTBYHOLLME 3aMeYaHus,
NHOpPMUpPYHOLLIME NPOoU3BOAUTENS PaboT O peanbHOM pacnonoXeHn BeHTUNs. B katanore
apMaTypbl BEHTUMW Ha pacnpegenvTene BbiCTyNarT Kak BEHTUM 3anopHbIE U BEHTUIN
TepMmocTaTuyeckme. B onucaHum aTux BeHTUNEN NPUBOANTCSH KOMMEHTAPUN, K KAKOMY TUMYy
pacnpegenuTens npunucaH AaHHbIN BEHTUIb.

MpoekTpoBaHUe OQHOTPYOHbLIX CUCTEM OTONJIEHUA

MporpamMmma no3BonsieT NPOEKTMPOBaTb BepTUKarbHbIE U TOPU3OHTasbHbIE OAHOTPYOHbIE
cUCTeMbI oTonneHns. ViMeeTcsi BO3MOXXHOCTb AN CO34aHMsA CMELLaHHbIX CUCTEM, B KOTOPbIX
YacTb 060pYyA0OBaHNS BbINONHEHA Kak OQHOTPYOHAas cuctema, a YacTb — Kak AByXTpybHas.

OpHoTpybHas cuctema CoCTOMT U3 FNaBHOMO BEPTUKANbHOIO UK rOpU3OHTarbHOIo
TpybonpoBoza, kK KOTOpOMY MocrefoBaTenbHO NOAKIOYATCSA paguaTopHble yanbl. Bes
oAHOTpYOHasi cuctema noAcoeAmHeHa nogatowmmy 1 06paTHeIMU TpybonpoBoaamMm K MCTOUHUKY
Tenna.

25 (C) SANKOM Sp. z o.o0.
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Mprmep ropnsoHTanbHOM OgHOTPYOHON CUCTEMBI

PagvaTopHbIv y3en COCTOMT M3 3aMblKatoLEero y4acTka, kK KOTOpoMy Yepes NoaBoaKy
npucoeanHeHbl oauH nnun aesa npmubopa. OtonuTenbHble NPMOoPbI MOryT BbITh TaKKe
NPUCOEONHEHbI NMPY MOMOLLM arperaTHoro BEHTUNS.

(C) SANKOM Sp. z 0.0.
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Herz C.O. 3.6

I'naBHBIA
TPyOOnpoBoja

BeHTHiIb arperaTHbIi

3aMbIKaIOLIUI YYaCTOK I'iaBHbIiH TPyOONIPOBOJ

BaxxHbIM NOHATMEM AN OOHOTPYOHON cncTeMbl ABASIETCA KOAMULMEHT 3aTEKaHUS B ,
onpeaensaemMbii U3 BblpaXXeHUS:

p =

G
roe:
G,y - pacxod BoAbl, MPOX0oAsLLENn Yepes OTONUTENbHbIN Nprbop, Kr/c.
G., - pacxop BoAbl, LMPKYNMPYOLWEN B rMaBHOM TpybonpoBoae 0AHOTPYOHOM CUCTEMBI
(cTosike), kr/c.

cm

BenuunHa koadpdpuumeHTa B CYLLLECTBEHHO BMNUSIET Ha BENUYMHY NoabupaemMbiX OTOMUTENbHbIX
npnbopos, rmgpaBnuyeckoe ConpoTUBEHMNE CUCTEMbI, @ TakkKe ee TEeNMOoBY U rMapaBINYECKyto
YCTONYNBOCTb.

YBenuyeHue koapduumeHTa B npuBeaeT K YMEHbLUEHNIO BENNYNHBI OTOMUTENbHbLIX NPUGOPOB.

OpHako npu 6onbLoM KoadduumeHTe 3anupaHne BEHTUIEN NpU OTONUTENBHOM nNpubope
BbI3OBET 3HAYUTESbHbIV POCT r’MOPaBIMYECKOrO COMPOTUBIEHNS cucTeMbl. Kak cneacrteue, NoTok
BOAbI, MPOXOASALLMI Yepe3 CUCTEMY, HAUMHAET HeAOrpeBaTb OTONUTENbHbIE NPUBOPLI, NPUYEM
HepaBHOMEpPHO (Hanbonee HegorpeBaeMble NPMBOPbLI PacnosnoXeHbl B KOHUE psiga). B cuctemax,

B KOTOPbIX NPUHSATLI CIIMLWKOM Bonblune KoadhdrUMEHTbI 3aTekaHNs B , He BygeT Tennoson un
rMAapaBSIMYEeCKON YCTOMYMBOCTH.

fABneHve TennoBoro n rMapaBnUYeCcKoro pa3perynmpoBaHuns, BbI3BaHHOE 3anvpaHnemM BEHTUNen,
MOXHO [0 M3BECTHOW CTENEHN OrpaHNYnNTb, UCMOMb3ysa PerynaTopbl pacxoga Ha nogxoae K
OOHOTPYOBHbIM cuctemam. OgHako BOMbLMM HEQOCTATKOM TaKOro peLleHnst eCTb 3HaYMTENbHbIN
POCT rmapaBnM4eCckoro CONnpPoTUBMEHMS CUCTEMBI (HYallle BCEro NoTepu AaBrieHns Ha perynsatopax
pacxoga 6nuskm k 20000 Ma = 2Mp20).

bonblune 3Ha4YeHns KoadPULMEHTOB 3aTeKaHUs B yalle Bcero NnpuBogsT K pocTy
rMapaBiMyeckoro ConpoTUBMEHUS CUCTEMDI.

NTak, c 0ogHOM CTOPOHbI CTPEMUMCS, YTOBbI KO3 DULMEHT B ObIn Kak MOXHO ©onbLue, a ¢

APYrovi CTOPOHbI OH He AOJKEH MpeBblllaTh U3BECTHOMO rPaHNYHOIO 3HAYEHUS By , BblLLe
KOTOPOro CYyLLECTBYET ONACHOCTb YyTpaTbl TENMOBON U MMAPABINYECKON YCTOMUYMBOCTU CUCTEMDI
OTONSIEHUS.

1

[ —
Pro 0.83-n+1

roe:
n - YMCIO 3aMblKaloLNX y4aACTKOB B OAHOTPYGHOM cucteme.

B

N3 BbiLenprBeaeHHOro BblpaXeHUsi cnegyeT, Y4To
3aMblKaloLLMX Y4aCcTKOB B OQHOTPYOHON cucteme:

P Bo3pacTaeT BMECTe C YMUCIIOM

27 (C) SANKOM Sp. z o.o0.
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n | 3]415]6)] 7181911011112 113}114§15]16 ] 17118 ] 19 ] 20

Brp 0.23]0.28{0.32]0.35]0.38]0.41]0.43]0.45]0.47]0.48]0.50{0.51}0.53]0.54]0.55]0.56]0.57]0.58

B cnyyae noacoeavHeHUst AByX OTONUTENbHbLIX NPUOOPOB K 3aMblKatoLLeMy y4acTky cyMMa Ux

i

KoahpnumeHToB 3aTeKkaHns B He JOoSKHa NpeBbIWaTh FPaHUYHON BESTMYUHDI

Mporpamma MOXeT cama nogbupatb KOIPMULMEHTLI 3aTEKaHNS B Onst oTAenbHbIX

oTONUTENbHbBIX NPUBOPOB Tak, YTOObLI, MO Mepe BO3MOXHOCTU, HE MPEBLICUTb 3HAYEHUSA By , B
TO XXe BPeMsi rapaHTUpoBaTb ONTUMAIbHOE OXSaXXAeHne BoAbl B OTONUTENbHbIX Npubopax
(Heckonbko rpagycoB K). NpoeKkTnpoBLLMK MOXET Takke caM 3agaTb KOIMULMEHT 3aTeKaHus
Ans otonuTenbHoro npubopa, BBOAA ero 3HadeHne B ctonbue Beta tabnuvubl [JaHHbie -
OTtonuTenbHble NPUBOPbLI, PACMONOXEHHOW B TaONNYHOM YacTu okHa [aHHble — PUCyHKW.

YacTto conpoTuBneHne NoTOKy Yepes 3amblKaloLUn y4acTOK MeHbLUE, YeM COMpPOTUBMEHME
MOTOKY Yepe3 OTONUTENbHbIN Nprbop. YToGbLl 06ecneunTe COOTBETCTBYHOLMI KOIPPULMEHT

satekanns P , Ha 3aMblKaloLLIEM y4aCTKe MPUMEHSIOTCA PErynupyowmne BEHTUNN UK Wanbbl.
Ecnn Ha 3amblkaloLLeM yyacTke He OyaeT 3asiBNEeH HU OOUH PErynMpYHOLLMIA SIEMEHT, TO
nporpaMma yMEeHbLUUT ANaMeTp 3amblKatoLero y4actka OTHOCMTENBHO AnameTpa rMaBHOro
TpybonpoBoga 0AHOTPYOHOW CUCTEMBI.

BHUMAHMUE !!!

CnepyeTt o0paTUTb BHUMaHME Ha TO, YTOObI Ha NOABOAKAX K OTONUTESNIbHbLIM Npuéopam
Heo6xoANUMO UCNONb30BaTbh TepMOCTaTUYECKUE BEHTUIU C NOBbILEHHOW NPONYCKHON
cnoco6HocTbio (ky> 2 M3/4), npegHa3sHa4YeHHbIe cneunanbHO Ans OQHOTPYOHbIX Unn
rpaBUTaUMOHHbIX cucteM. Ucnonb3oBaHne O0ObIYHbIX TEPMOCTAaTUYECKUX BEHTUIEN
npuBeAeT K 3HaYMTENbHOMY POCTY rMApaBriN4eCcKoro ConpoTUBIEHUS LIUPKYTIALLMOHHOIO
KOJbLia Yepe3 oTonuUTenbHbIN NPUOOP (Yallie BCcero B OAHOTPYOHbIX CUCTEMaX pacxon
BOAbI Yepe3 oTonuTesbHbIN NPUGOP B HECKONBLKO pa3 6onblue, YeM B ABYXTPYOHbIX
cucTemax), a Takke COnpoTUBIIEHUA BCero pagmMaTtopHoro y3na. B pesynbTtaTe (npuHumas
BO BHMMaHM1e nocnefoBaTeribHOe NoAcoeANHEeHNE PaANaTOPHbIX Y3NOB) MOXET NPOU3OUTU
CNULLUKOM OONbLION POCT CONPOTUBNEHUsI BCEN CUCTEMDI.

Tawm, rge otonuTenbHbIN NPUBOP NOACOEOUHEH NPY NMOMOLLM arperaTHOro BEHTUISA, (OYHKLNIO
NnoaBOAOK M 3aMbIKaIOLLIErO y4YacTka BbINOSHAET arperatHbiin BeHTunb. Nogbop kosdduumeHTa

satekanns P Npu 3TOM 3aBUCUT Of XapakTePUCTUKN BEHTUNS (BO3MOXHOCTM nogbopa

npeaBapuTenbHbIX HACTPOEK KO3 ULMEHTA B ), @ TaKkke rMapaBrMyecKoro ConpoTUBNEHUS
oTonuTENbHOro Npubopa.

BHUMAHMUE !!!
B cny4yae npumeHeHUs arperaTHOro BEHTUNA Ansi OQHOTPYGHON CUCTEMbI UTOFOBbIN

ko3achdmumeHTa 3aTeKaHUA B MOXeT OTNNYaTbCHA OT 3HaUYeHus, JaBaeMoro
npousBoauTerieM BeHTUNA. ATO BbI3BaHO pa3HbIMU KoadpduumeHTamm k, oTonuTenbHbIX
npubopoB, NpUucoeAHEHHbIX K arperaTtHbiM BeHTUNsiM. B nporpamme npu onpegeneHuu
XapaKTepPUCTUKU BEHTUIIA MO YMOJTYaHUIO NPUHATO 3HaYeHue KoachduumeHTa NPponycKHON
CMoOCoGHOCTN Ans oTonuTenbHoro npudopa k, = 2.5m3/4. Ecnu otonutenbHbIN Npudop,
npuUcoeanHEHHbIN K BEHTUI0, oyaeT umeTb 6onblion KoadgpduumeHT k,, ToO UTOroBbIn

KoadhpuLmMeHT 3aTekaHusa B OymeTt 6onblue yKazaHHOro npoussogurtenem. B cnyuae

(C) SANKOM Sp. z 0.0. 28
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MeHbLWNX 3HaYeHun k, KoacppuumeHT B oyaeT MeHblLue.

CyllecTByeT MHOrO BapMaHTOB NPUCOEAMHEHUS] OTOMUTENbHbLIX NPUBOPOB K rNaBHOMY
TpybonpoBoay ogHOTPYOHON cucteMbl. Hke nprBefeHbl HEKOTOPLIE U3 HUX.

YUTtoObl Ha4aTb pucoBaTh 3N1EMEHTbI OAHOTPYOHOM CUCTEMBI, HA NaHENW YHKUUA PUCOBAHUS

Heob6xoaumMo BbiOpaTh 3aknagky Cuctema ogHOTpPYyOHas

—FLE |2 Rk
o= A0 e B A G A5 = A4 o AR

MpyHUMNBLI pUCOBaHKSA AN OQHOTPYOHON CUCTEMbI OTOMMEHMST HAYEM HE OTNMYAOTCA OT paHee
npuBeAeHHbIX 4N ABYXTPYOHbIX cucteM. naBHble Tpyb6onpoBoAbl OAHOTPYOHONM CUCTEMBI

pucytoTcs nocne BbiGopa kHomnku Tpy6onpoBog oAHOTPY6HbIV L—d. [1ns pucosaHus

BEPTUKANbHbIX U TOPU3OHTANbHbIX 3aMbIKaOLLMX YH4ACTKOB CITy>XaT KHOMKM @ @ K
3aMblKaloLLEMy y4acTKy MakCumaribHO MOXHO MPUCOEaNHUTD ABa OTOMMTENbHbIX Npubopa. MNpu
nomowm 3aknagok TpyoonpoBon nogarowmun n TpybonpoBo o6paTHbIN pUCyOTCS
nogaroLwime n obpaTHble NOABOAKM OTOMUTENbHbLIX NPUOOPOB, COEAMHAOLMNE OTONUTENbHBIN
NpnBop C KOHLaMM 3aMbIKaIOLLErO y4acTka.

KHonkum \il :ﬁ- J“- MO3BOMSAOT PUCOBaTb NOAKMYEHNE OTONUTENBHBIX MPUGOPOB B
OOHOTPYOHbIX CUCTEMAX NPV NOMOLLM TPOMHMKOB UM OTBOAOB C MeAHbIMU TpyOkamu. Ha
MeaHbIX TpyOKax MOXHO pasMellaTb TEpMOCTAaTUYECKME U 0OpaTHbIE BEHTUM OTOMUTENbHbIX
nNprMbopoB. TPONHMKN 1 OTBOAbLI C MEOHBIMU TPYOKaMy MOXHO NOAKIHOYaTb HENMOCPEACTBEHHO K
oTonuTEnbHbIM NpubopamM NMBO K HUXKHUM UM BOKOBBIM OAHOTPYOHBIM arperaTHbIM BEHTUIIAM
(MpucoegMHUTENBHBLIM y3nam).

Ecnn npu otonutensHom npubope MOHTUPYeTCs BEHTUIb, TO ero HeobXxoAMMo pucoBaTh Npu

NOMOLLM KHOMKN BeHTUnb oTonuTenbHOro npubopa B o4HOTPYOHOM cucTteme I . Onsa

BCTaBKW arperatHbiX BEHTUMNEN AN OAHOTPYOHON CUCTEMbI CIYXXUT KHOMKA 125 .

Kak Ha Tpy6onpoBogax oaHOTPYOHbIX, Tak M Ha 3aMblKaloLLMX y4acTKax MOXHO pa3mMecTuTb
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dhacoHHble n3genus c 3aknagku TpybonpoBoAabl "\-__-;{ a Takke apmatypy C 3aknagku

Apmatypa }\_'IE;{

PucoBaHue nnaHoB 3Taxeu

lMporpamma gaet BO3MOXHOCTb PUCOBaTh NNaHbl aTaxen. brnarogapst aTomy, npyv NOMOLLN
nporpaMmMbl MOXHO CO34aTb BCIO JOKYMEHTaLUUI0 PUCYHKOB OS5 CUCTEMbI LleHTPanbHOro
OTONSIEHUS.

B HmxHen Yactu okHa [aHHble - PUCYHKM HaxoOsaTca 3aknagku ¢ pUuCcyHKamum, BXOAAWNMN B
npoekr T8 \F1fETKZAREIRE] Meppas saknaaka COAepKUT PUCYHOK CO CXEMOIA.

Mocnenytowme 3aknagku npegHasHadvyeHbl gnda niaHoB ataxen. KHomka C ITEBOW CTOPOHBI
3aKnagoK Cry>XUT ANns pedakTMPOBaHUS CMCKA PUCYHKOB, BXOASALWMX B NPOeKT. [locne HaxaTtms
3TON KHOMKM Ha 3KpaHe MosIBUTCS AnarnoroBoe okHo CnmMcoK pUCYHKOB B MPOEKTE.

MepBbI PUCYHOK B CMIMCKE BCeraa npeaHasHayeH ans cxembl obopyaoBaHus. OctanbHble MoryT
ObITb MCNONb30BaHbI A1 PUCOBaHMSA NNaHOB 3Taxen. KHOMKM ¢ npaBoi CTOPOHbLI Crincka
[06aBnATb U yaansaTb PUCYHKM U3 NPOEKTA, a Takke U3MEHATb UX odepeaHocTb. Mone
penaKTUPOBaHNSI B HUXKHEN YacTu CRYXUT ONsi UBMEHEHMS HAa3BaHWS PUCYHKa, yKasaHHOro B
cnucke.

BHUMAHMUE !!!
MnaHbl 3TaXe MOXHO pMCOBaTb Ha BCEX PUCYHKaX, 3a UCKITKOYEHMEeM NepBoro B criucke,
KOTOpPbIA NpeAHa3Ha4YeH AN pUCYHKa CXeMbl.

YT106bl HAYaTb pMCOBaTb ANeMeHTbl 060pyA0OBaHMS Ha NnaHax aTaxewn, crieqyet BbibpaTb
3aKnaaKy Kakoro-HUbYab 13 pucyHKoB ( Hanpumep, K-1  \BLAKTAKE K3 AK4AKE S [58]) 3atem
Heob6XxoaUMO NMPUCTYNUTbL K PUCOBAHUIO NiiaHa aTaxa.

[Mporpamma He ocHalleHa HM ogHoW rpadmyeckon oyHKUMEN, YCOBEPLLEHCTBYHOLEN pnucoBaHmne
CTPOUTENBHbLIX KOHCTPYKUUIA. [Nsi pucoBaHus, 04eBUOHO, MOXXHO MCMOMb30BaTb JOCTYMHbIE

rpacpmyeckne anemMeHTbl Ha NaHenu yHKUMM pucoBaHus 3aknanku Mpaduka }\if{ co3fatb
rotToBble GIOKM (OKHa, ABEpW) C TUMNOBbLIMU CTPOUTENbHBLIMU 3NIEMEHTaMU1, OAHAKO, BPEMSI, Kakoe
HY>XKHO MOCBSITUTb PUCOBAHMIO LIENOro aTaxa, NoapbiBaeT CMbICH TakMX OEWCTBUNA.

Mpy yKkOpeHUBLLEMCS MOMOXEHNE, KOrAa NPOEeKTUPOBLUMK pacrnonaraeT niaHamu,
UCKIMIOYMTENBHO, B BUAE YepTexel Ha bymare, 6yaeT UMEeTb CMbICH HAYePTUTb BPYYHYHO
aneMeHTbl 060pyaoBaHUs, YHEM pUCOBaTb MPU NMOMOLLM NPOrpPaMMbl BECb MNOITAXHbIN MaH,
4TOObI TONbKO HAHECTU Ha HEM TPYObl M OoTONUTENbHbIE NPUBopLI. B Takom cnyyae nydiwe
oTKasaTbCs OT PUCOBAHMS MAAHOB NPU NMOMOLLM NPOrpaMMbl.

Ecnn nmetotcsa pucyHkn B anekTpoHHon dopme (pucyHkm ns nporpamm CAD, CorelDraw, MS
Word), To MOXHO nepeHecTn nx HeNnoCcpeaCTBEHHO B MpOrpaMmMy M UCMOMb30BaTh 3TU NiaHbl, Kak
ocHoBy. porpamma cornacyeTt pucyHku, 3anncaHHble B gopmatax DXF, DWG, WMF 1 BMP.

Mcnonb3ys BO3MOXHOCTb pasMeLLEeHNs Ha NaHe pUCYHKOB, 3anncaHHblx B hopmate BMP,
NUCTbI C YepTexXaMu MOXHO NoAroTOBUTbL C NMOMOLLbIO CkaHepa. Ho crnegyeT NOMHUTL, YTO
pucyHkn BMP 3aHnmatloT o4eHb MHOroO MecTa 1 Mioxo NoAadepKMBatoT MacluTabupoBaHue.
CkaHunpysi pucyHKku, cnegyet BblonpaTb HE CNMLLIKOM GOMNbLUYK CTEMNEHb paspeLLeHnst (Hanpumep,
150 Touek Ha OrnM) 1 NOPsSA0K YepHO - 6enbiin 6e3 ceporo OTTeHKA. OTO peLleHne, yunuTbiBas
OrPaHNYEHHYI0 MOLLHOCTb KOMMbIOTEPA, MOXXHO NPUMEHUTb UCKIMIOYMTENBHO B Criyyae
HebonbLNX NIaHoB.

MpegnoytuTensHbiM hopMaToM, NPMHMMas BO BHYMaHME Ka4eCTBO PUCYHKOB, Tak U UX o6bem,
ssndaetcs popmat WMF.

YUT06bl PUCYHOK NaHa 3Taxa, BbIMOSIHEHHBIM MPU NOMOLLM APYrOi NporpamMmbl, UCNOMb30BaTh
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Kak OCHOBY B nporpamme HeobXoaMMO BbINOMHUTL Crieaytolime OeACTBuS.

1. Ha naHenu pyHKUMN prucoBaHus BbibpaTb 3aknagky Mpadumka }\5'_1{ , @ B HEN KHonky PucyHok

2. B packpbiBatowemcs cnvcke BblbpaTb cnocob® BCTaBKM puUCyHKa. Ecnu pucyHok HaxoauTcs B
cnmcke, To HeobGxoaumo BbiGpaTb no3uuuio U3 channa, a 3atem ykasaTb COOTBETCTBYOLLNN
dann.

3. BCTaBUTbL PUCYHOK Ha MiaH aTaxa.

BbIinonHsia BbllenprBeAEHHbIE AENCTBUS, OYEBMAHO MOXHO BCTABWUTb HA NilaHax U Ha CXeme
npoun3eBosbHble 06bekThl B popmate DXF, DWG, WMF nnn BMP. 310 moryT 6bITb Tabnuubl ¢
pacyeTamu, TEKCTbl C pefakTopa TEKCTOB, PUCYHKW, NIOr0 (OUPMbI U T.M.

BcTaenssi pucyHku, crieayeT NoOMHUTL O BbIGOpe COOTBETCTBYIOLLEro criosi B 3aknazgke Mpadomka

. MoxHo, Hanpumep, co3gaTtb HOBbIM crol ¢ HasBaHneM Moanoxka n Ha HEM pa3MeCcTUTb
PUCYHOK MnaHa aTaxa.

BHUMAHMUE !!!

Cnown, npegHa3Ha4YeHHbIN B BUe OCHOBbI, crieayeT pa3mMecTUTb B CaMOM Havane cnucka
cnoes, NPUCYTCTBYIOLWMX HA PUCYHKaX NpoekTa. B npotuBHOM cnyvae, BO Bpemsi ne4yaTtu 1
npu o6GHOBMEHMM 3KpPaHa 3NleMeHTbl PUCYHKA, Haxogsluecsi Ha 6onee paHHUX CroOsX,
MOrYT ObITb 3aKpPbITbl MOANOXKON.

Yale Bcero nocrne BCTaBKM PUCYHOK TpebyeT AONOMHUTENBHOIO M3MEHEHM MacluTaba Tak,
4yTOObI €ro pasmepsbl cornacoBanuch ¢ pasamepamum B nporpamme C.O..

20,

0
C aTOM Lenbto Nny4lle BOCNONb30BaTbCA HAHECEHNEM FOPU3OHTANBbHbIX i BEPTUKANbHbIX [:
pa3MepHbIX NMMHUIA, OOCTYNHbIX B 3aknagke KoHcTpykumsa. Ha nnaHe cnegyeT HapycoBaTb
rOpM30OHTasNbHbIE N BEPTUKANbHbIE NMMHUN, COOTBETCTBYHOLLME M3BECTHOW OANIMHE HA BCTaBNSEMOM
pucyHke. 3aTem criefyeT Tak U3AMEHUTb MacLiTab puUcyHka, YToObl ero pasmepbl NepekpbiBannch
y)Xe BCTaBMEHHbIMW Pa3MEPHbIMU NINHUAMKN (HanpumMmep, ecTb 0bsi3aTenbHO HebonbLloe
yBenu4yeHne maclutaba BCTaBMsIEMOro pUCyHka).

YcTaHoBneHme macwtaba pMcyHka MOXHO [OKOHYMTb, CHavana BblAenvB ero, a noTom
nepemMelLas ero xapakTepHble Mapkepbl. Ha naHenu coctosiHMs nporpamma cucteMaTuyecku
noKasblBaeT akTyarnbHYH LUKany pUCyHKa.

YUTtoObl BbINONHUTL Koppekuuto pucyHka DXF, DWG nocne ero BCTaBku B NPOEKT, criegyeT
LLlenkHyTb ABYKPaATHO MO Kpat pUcyHKa.

Mocne noAroTOBKM NOAMOXKMA MOXHO NMPUCTYMNUTbL K HAHECEHUIO 3rIeMeHTOoB o6opyaoBaHusi. C

< < [C1]
3TOW Uenblo Ha NaHenu OYHKLUWUA pucoBaHUs Heobxoaumo BbliopaTh 3aknaaky MnaHbl f B
3aKnagke UMeTCs B 9eMeHTbl 060pyJ0BaHNs, pUCyeMble Ha MraHax.

F |
== (O 1% A A5 = R T hE

BHUMAHMUE !!!

Henb3a pucoBartb anemeHTbI ¢ 3aknagku MNnaHbl Ha cxeme o6opynoBaHuA. Henb3a Takxke

pucoBaTb 3NeMeHTbl C OCTanbHbIX 3aKNafokK (3a ucknYeHuem 3aknagku Npadumka) Ha
nnaHax aTaxeun.

B0l IE°C

Yalle Bcero Ha nnaHbl HAHOCATCSA KOHBEKLMOHHbIE OTOMUTESbHbIE I'Ipl/|60pbl. [ns atoro CNYy>XuTt
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7
kHoMka OTonuTenbHbIN NPMOOP Ha NnaHe ™=, [Tocne BCTaBkM OTONUTENBLHOIO NpmMbopa Ha

nrnaHe HeoOXOAMMO YCTaHOBUTbL €ro PacrnosioXXeHne, MOBOPOT, CNOCcoO BbIpaBHMBAHMS, a TaKkKe
NONOXEeHNe ero onucaHus. [Insa aToro cnyxart XxapakTepHble MapKepbl, NOABMSIOLMNECS PSAOOM C
OTONUTESNbHBLIM MPMOOPOM B MOMEHT €ro BblAeNeHns (CM. HUXKE).

U3meHeHMe nonoxeHus
onucaHusa oTonuTesibHOro

npubopa
Heceazannviii ,
- - - MoBopoTt
| = |l ; npubopa
s |

lNMepemelueHne NyHKTa
BbipaBHMBaHusA npubopa

Mocne BCTaBKkM OTONUTENBHOIO NpMbopa Ha NnaHe ¢ AaHHbIMKU NporpaMma NPUHUMAaET ero OfIMHY
3a 1 m. [Nocne BbINOMHEHMSA pacyeTOB Ha PUCYHKE C UTOraMM pacyeToB OTONUTENbHbIE NPUOOPLI
PUCYIOTCSI C COXpaHeHneM mMaclutaba. Ytobbl oTonuTeNbHLINM NpMbop ObiNT NpaBUbHO
HapuCcoBaH, crefyeT YCTaHOBUTb CMOCOD ero BbipaBHMBAHMSA HA PUCYHKE C MTOraMu pacyeToB.

Heceéazannwri
. _ _ BbipaBHMBaHue
BMnpaBo
Heceéazannwii
BbipaBHMBaHue no
' LIeHTpy

BbipaBHUBaHue C
BNeBo Heceéazannwii

YToObl HA NTOTOBOM PUCYHKE OTOMUTENbHbIN NpuGop Obin onncaH, Heo6xoaMMo CBs3aTb €ro C
COOTBETCTBYHLUNM €MY OTONMUTENBHBIM NPUOOPOM Ha cxeme. B aTom cnyvae Heobxoanmo
NepeKnYnTbL NPOrpaMmy B PEXMM CBA3bIBAHMSA CXEMbI C NIIaHaMu. st 3TOro CryXuT KHOMKa

CBA3bIBaHME CXeMbl ¢ nnaHamy (B, 3atem cnenyeT ykasaTb napy OTonUTenbHbIX Nprbopos
Ha cxemMe ¥ Ha NnaHe aTaxa.

Ecnu kypcop MbIlWn npyHUMaeT gopmy @'ZE‘ , TO cnegyeT ykasaTb NepBblii 06BEKT, CO34atoLLNIA
napy (Hanpumep, oTonuTenbHbIM NPpUBop Ha cxeme). Ecnu e Kypcop Mbiwn NnpuHUMaeT popmy

@ 2 10 cneayeT ykasaTb COOTBETCTBYIOLLMI eMy OGbEKT Ha NnaHe.

BhlilweonucaHHyo npoleaypy crieayeTt NOBTOPSATb A0 TEX Mop, Noka BCe 3N1EMEHThI
obopynoBaHuMs, pa3MeLLeHHbIe Ha NnaHe, He ByayT cBA3aHbl C COOTBETCTBYOLMMU UM
anemMeHTamu Ha cxeme. Nocne cBsA3biBaHMSA crieqyeT onucaTtb 3N1EMEHThI Ha NnaHe ¢ MOMOLLbO
3TUKETOK, aHaNOrMYHbIX HaXOASALWMMCS Ha CXeme.

Mpu CBSA3bIBAHMWN 3NIEMEHTOB CO CXEMbI C 3fleMEHTaMM Ha MraHe crieqyeT NOMHUTb O
COXPaHEHMWN CornacoBaHHOCTM TUMOB. Henb3si, Hanpumep, cBA3aTb OTOMUTENbHbLIA NPUGOP CO
CXeMbl ¢ TpyGonpoBoAoM Ha nraHe. Cneunduyeckm afieMeHToOM, PUCYEMbIM Ha NiaHax,

(il y
saBnsieTcsd OnucaHue anemMeHTa 06opyaoBaHUsA Ha nnaHe [E™ KoTopbI MOXET ObiTb CBS3aH C
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NPOU3BOSIbHLIM 31EMEHTOM 060pYyAOBaHMSA Ha cxeme. [N Takoro onnucaHus MOXHO BbIMOSTHUTb
NMPOU3BOSIbHBIA PUCYHOK C LIENb NPeaCcTaBeHnst Ha NiiaHe HETUMOBOIO YCTPOWCTBA (Hanpumep,
MOANOJSIBHOIO OTOMUTENBHOIO NpMbopa ¢ HETUNOBLIMM dopMamMu, APYroro NoTpedbuTens Tenna u
T.M.).

Kpome oTonuTenbHbIX NpMGOPOB, Ha MaHax MOXHO Takke pUcoBaTb APYrne arieMeHTbI
obopynoBaHuMs, NOACOEANHSIS K HUM 3TUKETKM. [1Ns 3TOro crnyaT ocTarnbHble KHOMKKU Ha

3aknagke MNMnaHbl f

Ocoboe BHMMaHne HeobxoaMmMo obpaTUTb Ha PUCOBAHME NMOAMOMbHbLIX OTOMUTENbHbLIX NPUGOPOB.

[nsa aToro cnyxut kHomnka MoAnonbHbIN oToNUTENbHbIN NPUGop . Mporpamma nossonsieT
prcoBaTb NOAMNOSbHBIN OTONUTENBHBIA NPUBOP UCKMYMTENBHO B (hOpPME NPSIMOYTofbHMKA C
yknagkou cnupanbto. Co Bcex CTOPOH nprbopa MoryT 6biTb pacnosfioeHbl rpaHUYHbIe 30HbI.
Pa3mepbl 0TONMTENLHOTO NPMBopPa, Kak U BeNNYMHA rpaHNYHbIX 30H YCTaHaBnvMBaeTcs npu
MOMOLLN XapaKTepHbIX MapKepoB.

HapucoBaB Ha nnaHe noAanosbHble OTONUTENbHBLIE NPUBOPbLI, HEO6XO0ANMO CBSA3aTb MX CO
CXEMOW.

PucyHok nognoneHOro otTonuMTenbHOro npubopa Ha nnaHe gaeT BO3MOXHOCTb BbINOMHUTb
AeTanbHble NpoeKkTHble pacyeTbl. Ha 6a3e pucyHka nporpaMmma TOYHO onpegenseTt AfMHy
TpybonpoBoaa rpetowero KOHTypa ¢ y4eTOM rpaHNUYHON 30HbI, @ HA UTOFOBOM PUCYHKE
BblpUCOBbIBaeT hOpMy OTONUTENBHOrO Npubopa ¢ y4eToM UTOroB pacyeToB.

3ato B cny4ae, Korga nognosbHbIN OTONUTENbHbBIV NPMOOP BBEAEH UCKMIOYMTENBHO Ha CXeme, He
OygeT xBatatb nogpobHon nHdopmauum o popme oTonmuTeNbHOro Nnpnbopa (M3BECTHA TOSBKO
NMOBEPXHOCTb 06LLAas 1 rPaHUYHONM 30HbI), U OfIMHA FPetoLLLEero KOHTypa, NpuxoasaLlascs Ha
NOBEPXHOCTL, onpeaensieTcs npubnmkeHHo ns 3asucmmoctn L = F/B.

B cniyyae otonutenbHbIX NpUOoOpoB Gonee CrnoxHom popmbl, ovepTaHUs nNprudopa MOXHO
HabpocaTb NPy NOMOLLM AOCTYNHbLIX NMMHUIA B 3aknagke Mpacdumka , @ 4N onucaxus

il
ncrnonb3oBaTb ONuMcaHne aneMeHTa 060pyaoBaHUA Ha nnaHe 59

BHUMAHMUE !!!

PuUcyHKM c nnaHamum aTaxemn cryxaT NOYTU UCKIOUYUTENBHO ANs NpeACTaBleHUs UTOroB
pacueToB. [lporpamma He NnpoBepsieT NPaBUIILHOCTb COeANHEHUA Tpy6onpoBoaoB, He
CUUTLIBAET C NfaHa UX ANINHY, He NpoBepsieT NPaBUSILHOCTb PacnoNOXeHUsl apMaTypbl.
Bce aaHHbIe, Kacarowmecs ANUHbI TPy60NpoBOAOB, PacnofioXXeHUA apMaTypbl, AOMKHbI
BBOAUTbLCSA Ha cxeme o6opyaoBaHuA. EQUHCTBEHHbLIM UCKITIOYEHUEM U3
BblllenpuBeAeHHbIX MPUHLMUNOB ABMAKTCA NiaHbl NOAMNONbHbIX OTONUTENbHbIX
npuMbopoB, Ha OCHOBe KOTOpPbLIX NporpamMmma onpeaenseT o6y NOBEPXHOCTb
NoANONbLHOro OTONUTENbLHOro NPMGopa U NOBEPXHOCTb MPaHMUYHbIX 30H.

BbiBoAabI

Bonblas rmbkocTb NnporpamMmmel 1 6oratasi GubnmMoTeka roToBbIX 3fIEMEHTOB 4alOT BO3MOXHOCTb,
YTOObI MONYYEHHbIE C €€ MOMOLLBIO YEPTEXM CXEMbI 000PYA0BAHUSA MOXHO ObINIO MPUNOXNUTL K
NPOEKTHOW OOKYMeHTauumn 6e3 Kaknx-nmbo JonorTHUTENbHbLIX 4OPabOoTOK.

COBMECTHO C MporpaMMoii NpuaratoTcs HECKOSbKO NMPUMEPOB CNPOEKTUPOBAHHOIO
obopyaoBaHusl. Heo6xoanmo NocBATUTE HEMHOTO BPEMEHU OISt X MPOCMOTPa U NPUMEHEHMS,
Kakum Hanbonee acpdeKTUBHLIM CNOCOGOM MOXHO HapUCOBaTb CXEMY.
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CmMmoTpuM Takxe:

OcHoOBbI pucoBaHusl 1 peaakTUpoBaHUSA rpadUyecknx aNeMeHTOB pUCyHKa.

21.31 Co3pgaHue cobCcTBEHHbIX 6510KOB

MporpaMmma gaeT BO3MOXHOCTb A5 3anOMUHAHKSA NPOM3BOSbHBIX (PParMeEHTOB pUCYHKa B BUAE
rpadunyecknx 6nokoB. bnoku moryT GbiTb 3aTEM BCTaBIEHbI B ApYrMe MecTa pUcyHKa Kak B
TEKyLLEeM NPOeEKTe, TaK U B MHblE MPOEKTbI. brnarogaps aToMmy MOXHO co3aaTtb NoYTH
HeorpaHW4YEeHHOE YMCIIO FOTOBbIX 3NIEMEHTOB PUCYHKA, UCTIONb3YyEMbIX B AaNbHENLLIMX MPOEKTHbLIX
paspaboTkax.

YUTtoObl co3gaTth HOBbIN BMOK, HEO6XOANMO BLINMOITHUTL CNeayoLne onepaumm:

%

1. Ha naHenu cgpyHKUMM prcoBaHUsi BbIGpaTb KHOMKY Ans nepexofa nporpaMmMbl B peXxum
yKasaHus 1 BblaeneHusi rpaduyeckmx 06beKToB Ha PUCYHKe.

2. Kypcopom MbIlM BbIAENUTE T€ OOBEKTLI, N3 KOTOPLIX OyAeT cknaabiBaTbCs CO34aBaEMbIN
6nok.

3. B meHio NMpaBka BbibpaTb komaHgy CosgaTb 6510K.

4. B BbICBEYEHHOM AManoroBom okHe CosgaHue 6rioka BbibpaTb KaTeroputo, K KOTOPOWN OOSMKEH
ObITb NPUYNCIIEH CO34aBaeMbli GIIOK.

CospaBasi 6noku, npegHasHavyeHHble Ans pasMHOXEHUs!, crneayeT NOMHUTb O NpUHLMNax
pa3MHOXeHMs1 PparMeHTOB PUCYHKA U AaHHbIX Ha CNeayoLeM aTaxe U pa3MHOXEHUS
hparMeHTOB pMCYHKa M JAHHbIX FOPU3OHTASBHO.

COBMECTHO C Mporpammon NOCTaBNSAETCS HEKOTOPOE KONMMYECTBO CTaHAAPTHbLIX GIIOKOB C
roToBbIMK (hparmeHTamy 06opyaoBaHust. OHM MOTYT CRY>XUTb NMPUMEPOM NPU CO3AaHUN HOBbIX
6noKoB, NpeaHa3Ha4YeHHbIX ANS Pa3MHOXEHMSI.

YT0Obl N3MEHUTbL CYLLECTBYHOLLMIA GIOK, HY>KHO BCTAaBUTb €r0 B PUCYHOK, BbINMOMHUTD
HeobxoanMble M3MEHEHMs], a 3aTEM 3arMOMHUTb COrMacHO C paHee 3aA4aHHON npoLueaypoil.

CmMmoTpuU Takxe:

MeHto MpaBka, komaHga Cosgatb GrOK, pa3MHOXEHUE AaHHbIX HA CrieayloLLEM dTaxe,
pa3MHOXeHMEe AaHHbIX FOM30HTarnbHO, BCTaBka GrokoB, PrcoBaHmne cxembl U BBOA OaHHbIX,
CBSI3aHHbIX C 3NieMeHTaMu 06opyaoBaHuUS.

2.1.3.2 [aHHbIe B Buge rpadmyeckom cxeMbl o60pyaoBaHusA

[aHHble ans npoekta obopyaoBaHust BBoASATCS rpacdmyeckum cnocobom B BUAE CXEMbI
obopynoBaHusi. Ha cxeme BBOAMTCA criegytowiasi MHopMauus:

[aHHble 06 apmaType

[aHHble 06 oTonMTENbHLIX Npnbopax

[daHHble 0 NoANONbHbLIX OTONUTENbBHLIX NpUbopax
JaHHble O NOMELLEHUAX

[aHHble o TpybonpoBogax

[aHHble 0 cMecUTEeNbHbIX YCTaHOBKax

HaHHble 0 apyrnx notpebutensx
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CmMmoTpuM Takxe:

PucoBaHue cxembl 1 BBOA, AaHHbIX, CBSA3AHHbIX C 3fIEMEHTaMu O60py}J,OBaHVIFI.

2.1.3.2.1 JaHHble 06 apmaType

[aHHble 00 apmaType cogepxaTt MHoOpMaLMIO, KacaroLytocs apMaTypbl, PpacnosioXXeHHOW Ha
TpybonpoBoaax, pasBogsLLMxX TENIOHOCUTENb K OTAENbHbIM NOTpebutenam tenna.

[nsa nx BBoga cnyxut Tabnuua [JaHHble - ApmaTypa, Haxoaawasica B TabfIMYHOM YacTu OKHa
[aHHble - PUCYHKMN.

B cocTtae gaHHbIx 06 apmaType BXOOuUT:
-  WHdopMaunsa o Tune apMaTypbl;
- OuameTp apmartypbl;
- WHdopMauma o cnocobe coeguMHEHUI N OTBOLAX.

CMmoTpuM Takxe:

BBopg gaHHbIX, MeHo [JaHHble, Tabnuua JaHHble - ApmaTtypa, okHO [aHHble - PUcyHKn,
PucoBaHue cxembl 1 BBOA OaHHbIX, CBA3AHHbIX C 3fIEMEHTamMu 060pyooBaHUS.

2.1.3.2.2 [aHHble 06 oTonuTenbHbIX Npubopax

[aHHble 06 oToNUTENbBHBIX NPUbopax cogepaT MHGOPMAaLMIO, KacaloLLyCs OTONMUTENbHbIX
NpubopoB, MNOLKITHOYEHHbIX K CETU TPYOONPOBOAOB, pa3BoasaLmnX TennoHocuTenb. [ns nx Beoga
cnyxuTt Tabnuua [JaHHble - OTonuTenbHble NPUOOPLI, Haxoaswasacs B TabnMYHOM 4YacTu OKHA
[aHHble - PUCYHKMN.

B coctaB faHHbIX 06 oTonNUTEnNbHbIX NPUBoPax BXOASAT:
- [aHHble O Tune, BENUYMHE N MOLLHOCTU OTOMMUTENbHbLIX NPUGOPOB;
- MHdopMauus, kacaroLasics crnocoba pacrnonoXeHust U 3aLuTbl.

CMmoTpuM Takxe:

BBopg gaHHbIX, MeHo [JaHHble, Tabnuua JaHHble - OTonuTenbHble Npubopbl, OKHO [aHHbie -
PucyHkn, PucoBaHune cxembl 1 BBOA OaHHbIX, CBA3AHHbIX C 3fIEMEHTamMmu 060pyaoBaHus.

2.1.3.2.3 [JaHHble 0 NoAnobHbIX OTONUTENbHbIX Nprubopax

[aHHble 06 oTonuTENbHbLIX NpUbopax cogepXxat HpopMaLMIo, KacaroLyca NOANOMbHbIX
oTONUTENbHbBIX NPUBOPOB, NOOKIIOYEHHbIX K CETU TPYOONPOBOAOB, Pa3BoAALLMX TENNIOHOCUTENb.
Onsa nx BBoga cnyxut Tabnuua [aHHble - [lognonbHble oToNUTENbHbIE NPUBOPHI,
pacrnonoXeHHasa B Tabnn4yHOW YacTnokHa [JaHHble - PucyHku.

B coctaB faHHbIX 06 oToNUTEnNbHbIX NPUBopPax BXOASAT:
- [aHHble O Tune, pasmepax U MOLLYHOCTM OTOMUTESNbHBLIX NPUGOPOB;
- MHdOopMauus, KacatoLasics pacnonoXeHus oTonuTensHoOro npubopa.
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CmMmoTpuM Takxe:

BBopg gaHHbIX, MeHo [laHHble, Tabnuua JaHHble - [lognonbHble OTONUTENbHbIE NPUGOPHLI,
OKHO [aHHble - PucyHkn, PucoBaHne cxembl U BBOA AaHHbIX, CBA3AHHbBIX C 3fIEMEHTaMm
obopyaoBaHus.

2.1.3.2.4 [laHHble 0 TpybonpoBogax

[aHHble 0 TpybonpoBogax cogepxaT MHgopmaumio, KacaroLycs TpyoonpoBoAOB, pa3BoasLLNX
TENMAOHOCUTENb K OTAENbHBIM NOTPEOUTENSM Tenna.

[ns nx BBoga cnyxut Tabnuua daHHble - TpybonpoBoakl, Haxogswascs B TabnM4HOM 4YacTu
OkHa [JaHHble - PUCYHKMN.

B cocTtaB faHHbIX 0 TpybonpoBOAax BXOOUT:
- MHdopMauusa o Tune Tpyb 1 CTpyKType coeauHeHus TpybonpoBoaos;
- pasmepbl TPyOONpOBOAOB (AnamMeTp, AnMHa);
- MCMpPaBHOCTb M30NsLMM TPyOONpOBOAOB.

CmMmoTpuM Takxe:

Beopg gaHHbIX, MeHo [JaHHble, Tabnuua JaHHble - TpybonpoBoabl, OKHO [JaHHble - PUCYHKN,
PucoBaHue cxemMbl 1 BBOA OaHHbIX, CBA3AHHbIX C 3fIEMEHTamMu 060pyaOoBaHUS.

2.1.3.2.5 [JaHHble 0 cMecUTENbHbIX yCTaHOBKaxX

[aHHble 0 cMecuTernbHbIX YCTaHOBKaX cogepaT MHOpMaLnio, KacatoLLytocs CMeCUTENbHbIX
YCTPOWCTB, CMELUMBAIOLLNX TENSTIOHOCUTENDb C LieNblo MOHWKEHNS TeMnepaTypbl nogayv B
BbIOpaHHOM 30He 0O0opyaOBaHUS.

[nsa nx BBoaa cnyxut Tabnuua JaHHble - CMecuTenbHble YCTaHOBKNU, PacrnofioXeHHas B
TabnuyHom Yactu okHa [JaHHble - PUCyHKN.

B cocTaB faHHbIX O CMeCUTENbHbIX YCTaHOBKaxX BXOAST:
- MHdOpMauusi 0 TemrnepaType CMeLLeHus.
- pacrnonaraemoe faBneHve, co3gaBaeMoe HacoCOM, BXOASILLUM B COCTaB CMECUTESNbHOM
YCTaHOBKM.

CmMmoTpuM Takxe:

BBopg gaHHbIX, MeHto [1aHHble, Tabnmua [JaHHble - CMecuTenbHble YCTAaHOBKN, OKHO [1aHHble -
PucyHkn, PucoBaHune cxembl 1 BBOA OaHHbIX, CBA3AHHbIX C 3fIEMEHTamMu 060pyooBaHus.

2.1.3.2.6 JaHHble 0 Apyrux noTpedutensx

[aHHble 0 apyrmx noTpebuTensix cogepxat MHopmaLmio, KacarLlycs Apyrux notpedbutenen
Tenna, NogCOEaVNHEHHbIX K CETU TPyOONpOBOAOB, pa3BOASALLNX TENNIOHOCUTESb.

[nsa vx BBoAa cnyxut Tabnuua daHHble - Jpyrue notpebutenn, Haxogswwasacs BTabrimMyHon
YyacTu okHa [laHHble - PUCYHKN.

B coctaB faHHbIX 0 Apyrnx noTpebutensix BXoasT:
- TennoBble W rMapaBnMyeckne napameTpbl paboTbl NoTpebuTeneln Tenna B pacyeTHbIX
yCroBusX;
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- KpaTKoe onucaHue notpebuTenen.

CmMmoTpum Takxe:

Beopg gaHHbIX, MeHto [1aHHble, Tabnuua JaHHble - [pyrne notpebuTtenn, okHo [JaHHble -
PucyHkn, PucoBaHune cxembl 1 BBOA OaHHbIX, CBA3AHHbLIX C 3fIEMEHTamu 060pyaoBaHus.

21.4 BBoa AaHHbIX B Tabnuubl

B cocTtaB nporpammbl BXOAAT Tabnuubl, NpegHa3HaveHble Anst BBOAA U KOPPEKTUPOBKN TEKYLLMX
AaHHbIX, CBA3aHHbIX C 3ieMeHTaMy 060pya0BaHUs, BBEAEHHbIMU HA PUCYHKE CXEMbI
obopyaoBaHus.

Tabnvua cocTonT K3 A4eeK, CNOXKEHHbIX B CTPOKM U CTONOLbI. AYENKM B KaXXAOM 04epegHOM
cTonbue NMET TOYHO ONpedeneHHbI pasmep (cogepkaTt onpeneneHHoe YNCro 3HaKoB). B HMx
crnepyeT BBOOUTbL COOTBEOCTBYIOLLME BENMUYMHbBI (Hanp., A4NWMHY TpybonpoBoaa, Tun
otonuTenbHoro npubopa v T.4.). B 3aronoeke Tabnuupbl pasmeLLeHa nHopmMaumm o ToM, Kakme
3Ha4yeHus criegyeT BBOAUTb B 3TOM cTonoLe.

B 3aronoBkax HEKOTOPbIX CTONBLOB HAXOAATCH TEKCTbI C 3€NIEHHbIM LWPUGTOM. AYErKn B TaKnX
cTonbuax BO MHOIMX criydasx MOryT ObiTb HE3aMOSTHEHHLIMM 1 NPOrpaMmMma cama BO BpPeMS
pacyeToB nogdbepeT Ansi HUX COOTBETCTBYOLINE 3HadYeHus. OgHako, Bcerga Heobxoammo
yOOCTOBEPUTBLCS, KaKoN CyLLeCcTBYEeT cnocob aBTOMaTMYeCKOro 3anosiHEHNS 3TUX CTON6LOB,
YTOObI N30eXaTb BO3MOXKHbIX OLLNOOK.

BBoA AaHHbIX OCHOBBLIBAETCS Ha NPaBUSIbHOM 3aMOSfTHEHWUM TEKYLLUX Aveek B Tabnuue. [aHHble,
BBOAMMbIE B COOTBETCTBYHOLLNE SIYENKN, CBOEBPEMEHHO KOHTpONuUpytoTcs. [Npn obHapyxeHum
OWMBOK NporpaMmMa BbIBOAWUT HA 3KpaH COOBLLEHME O TUME U NPUYMHE BO3HUKHOBEHWST OLUMOOK.
Mpn aTOM, B BOMBLUMHCTBE CrnyYaeB, HEMNMb3sA NEPENTN B APYTryH ssYenky Tabnuubl.

B aToM crnyyae cnegyeT ckoppekTUpoBaTh OWMBOYHO BBEAEHHbIE 3HAYEHUS UK yaanuTb UX U3
sa4enkn. MNpu BbINONHEHUN OQHOM U3 3TUX Onepaumin nporpaMmma no3BonseT NepenTn B gpyrme
AYENKN.

Mo Ta6n|/|u,e MOXHO nepenBuraTtbCqA Kak C NOMOLLbKO MbILW, TaK U KnaBuaTypbl.

BHumaHue!

3HavyeHue, BBeA€HHOE B TEKyLLYH A4enKy Tabnuubl 6yaeT 3anoMHEHO NporpaMmMon nub B
MOMEHT nepexoaa B APYryo A4erKy. ATO O3Ha4YaeT, YTO A0 MOMEHTa BbIXo4a U3 AYenKu
nporpamMmma NOMHUT Npeabiayliee 3anucaHHoe 3HavyeHue. 3aKpbiTve Tabnuubl UNu nepexon,
B APYrylo Tabnuuy He npuBegeT K 3aNOMUHAHNIO 3HAYeHUA B TEKYLUEN Avenke.

CnpaBo4Has uHopmaums

C kaxgon a4yerkon Tabnuupbl CBs3aHa cnpaBoYHas nHdopmauust.

Cnocob ee npencraBrneHns 3aBUCUT OT XapakTepa BBOANUMOIO 3Ha4YeHUs. OTO MOXET ObITb
ANanoroBoe OKHO C KPaTKMM OMMCaHMEM BBOAMMOIO 3HAYEHMWS, KaK U KaTanor uim Crnmcok, B
KOTOpOM HeobxoaMmo BbibpaTb COOTBETCTBYIOLLIEE 3HAYEHME.

Ecnn, Hanpumep, B TeKyLLEN s4enke HeOO6XOANMO BBECTM KaTarloXHbIA CUMBOJST OTOMUTESNBHOrO
npubopa, To, Kak cnpaBoYvHasi nHpopmaums, byaet otobpaxkeHO ananoroBoe okHo Katanor
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oTonuUTENbHbLIX NPUBOPOB, B KOTOPOM crieayeT BbiGpaTb COOTBETCTBYOLMNIA CUMBOIT.

YUTtoObl nonyuYnTb CNpaBoYHY0 MHAOPMAaLNIO, CBSA3aHHY C TEKYLLEN SYENKOW Tabnumubl,
cnepyer:

E—] HanpaBuTb Kypcop Mbiln Ha ssyeriky Tabnuubl. CnpaBoyHas nHdgopmauns o6 syenkm
MOSIBUTCS HA MaHeNn COCTOSHUS.

@ HaxaTb knaeuwy F1.

B cnyyae HekoTopbIX ss4eek Tabnuubl psaoM ¢ pefakTMpyeMbiM nonem byaeT BbicBedeHa KHomnka
noMOoLLM, NpuBOASLLAs CMIMCOK AOCTYMHbLIX 3HAYEHWUI MO UM COOTBETCTBYHOLLMIA KaTanor.

KHonka
nomMotumn

KomaHabl pegaktupoBaHus
KomaHabl pegaktupoBaHus, BbidbiBaeMble 13 MeHH0 NpaBka UM n3 MeHo GbICTporo gocrtyna.
Hwxe nomeLleH cnncok KoMaHa peaakTUpPOBaHNS, CBSA3aHHbIX C BBOAOM AAHHbIX B Tabnmubl:

OTMeHUTb OTmeHa nocnegHen onepaunn pegakTMpoBaHus B Tabnuue.

Bbipes3aTb lMepemelyeHne BblAENEHHOrO hparMeHTa U3 akTMBHOM Tabnuubl B
Oydep obmeHa .

KonupoBaTtb KonupoBaHue BbigeneHHoro parmeHTa Tabnuupl B 6ydep obmeHa.

BctaButb BctaBka cogepxmmoro dydepa obmeHa B Tabnuuy.

Yoanutb YpaneHve BblgeneHHoro oparmeHTa 1abnmubi.

BcTtaBuTb CTPOKY BcTaBka HOBOW CTPOKN.

Yaanutb CTPOKy YaaneHue CTPOKW.

Hantu lNounck Tekcta.

3amMeHnTb 3ameHa cTaporo TekCTta HOBbIM TEKCTOM

Hantn panee Mounck o4epeHOro MmecTta, B KOTOPOM HaxoguTCS UCKOMbIN TEKCT.

KomaHngbl BctaBuTb CTPOKY, YoanuTb cTpoky, Hantmn, 3ameHuTtb, Hantu ganee goctynHbl
TOJNbKO U3 MEHI0 BbICTPOro gocTyna.

CmMmoTpuM Takxe:
Beopg gaHHbIx, MNepemeleHre no Tabnuue, MeHto NpaBka.

21.41 BbigeneHue ¢pparmeHTa Tabnuubl

YUT06bI BblAENUTb hparMeHT Tabnuubl, cneayerT:

\% C nomMoLLbl MbILWK yKa3aTb Ha KpanHIOK AYElKy, BblaensemMoro pparmeHTa
Tabnuvubl, a 3aTeM, AepXa HakaTtomn NeBYIO KNaBuLy MbILIK, NEPEMECTUTb Kypcop
MbILLM K MPOTUBOMOJSIOXKHOW, KparHen siuenke BblaensemMoro goparmeHTa.
[MepemeLlleHne Kypcopa 3a npeaenbl OkHa ¢ Tabnvuen (Mpy HaXkaTon NeBOW KNnaBuLLIN
MbILIKN) NPUBEAET K NPOKPYTKE COOAEPXMMOro Tabnuupl. CyLecTByeT Takke
BO3MOXHOCTb BblaeneHus uenoro cronbua. C aTon uenbio criegyet Hanpasutb
KypCoOp MbILM Ha bparMeHT 3arofnioBka Tabnuubl, CBA3aHHOIO C BblAeNseMbIM
CTONBLOM, U LWENKHYTb NIEBOW KNaBULLEN MbIlN. [lepXa HaXXaTon NEBYHO KnaBuLly
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MbILLM 1 NepeMeLlas 0QHOBPEMEHHO €€ KYpCop, MOXHO BblAENUTb HECKOSbKO
CcTON6LOB.

@ C nomoLublo KnaBuw €O cTpenkamu, a Takke knasmw PgUp, PgDn, Home u End,
yKasaTb Ha KpanHIo SYEnKy BbloensieMoro doparmMeHTa t1abnuubl, a 3aTem, gepxa
HaxxaTon knaesuwy Shift, knaBuwamm co cTpenkamm BoldenuTb Tpedbyemblii
doparMeHT.

CMmoTpuM Takxe:
lMepemelleHne no Tabnumue.

21.4.2 MpocMoTp comepXuUMoro Tabnuubl

[lns npocmMoTpa coAepXUMoro Tabnuibl MOXHO UCMONb30BaTh Kak Mblllb, Tak U KnaBuaTypy.

\% Cogepxunmoe Tabnuubl MOXHO MPOCMOTPETL C NMOMOLLbIO TOPU3OHTaNbHOWN U
BEPTMKaNbHOW NMHUIA NPOKPYTKN. KpoMe TOro MOXHO BOCMOSIb30BaTbCA OYHKLUMNEN
aBTOMATMYECKOW NMPOKPYTKN, KOTOPas OCHOBLIBAETCSA Ha NepeHeceHnn Kypcopa MblILLm
3a OKHO Tabnuubl NPU HAXXaToOW NEeBOW KNaBULLM MbILLIN.

@ [na npocmoTpa cogepXUMoro Tabnuubl CnyaT KrnaBULIM CO CTperikaMu, a Takke
knasuwmn PgUp, PgDn, Home, End n nx kombuHaumm ¢ knaesuwen Ctrl.

CmMmoTpuM Takxe:
lMepemelleHne no Tabnuue.

21.4.3 MepeHoc AaHHbIX U3 TabNULUbI B APYryl0 nporpammy

YUTtoObl nepeHecTn gaHHble 13 Tabnuubl B APYryto nporpaMmmy (LeneByr NporpamMmmy):

1. Bbligenutb dpparmeHT Tabnuubl, U3 KOTOPOro AaHHble MOryT ObiTb NepeHeceHbl B APYryto
nporpamMmMy (MPUKNagHyto nporpaMmmy).

2. Ncnonb3ysa komaHay Konnposatb, Bhi3biBaemyto n3 meHrol lpaBka, ckonvpoBaTb B 6ydep
obmeHa BblgeneHHbI doparMeHT Tabnumubl.

3. MNepenTu K HY>KHOW nporpaMmme (Hanp., nporpaMma - KanbKynsitop) 1 BbiOpae MecTo, kyaa
AOMKHbI ObITb NOMELLEHbI AaHHbIE, BbI3BaTb komaHay BectaButb (aHrn. Paste).

[aHHble nepeHocATCsl B TEKCTOBOM chopmate, B KOTOPOM psiibl CUMBOJSIOB U3 OTAENbHbIX S4eek
Tabnuubl OTAENATCA 3HakaMu Tabynauuu.

ByoyT nn gaHHble nepeHeceHbl B LIEeNeBY Nporpammy, 3aBUCUT UCKMOYUTENBHO OT
BO3MOXXHOCTEWN 3TOW NpOorpamMmbl.

He OyneTt HMKakux TpyAHOCTEN C NEPEHOCOM AaHHbIX B PeAakTopbl TEKCTA M NporpamMmy -
KanbKynsiTop.

CmMmoTpuM Takxe:
[MepeHoC gaHHbIX U3 ApYron nporpaMmmbl B Tabnuuy.
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21.4.4 MepeHoC AaHHbIX U3 APYron nporpaMmmbl B Tabnuuy

YUTtoObl NnepeHecTn gaHHbIE N3 OPYron NporpamMmMbl (MCXOAHOW NporpamMmebl) B Tabnuuy,
HeobxoauMo:

1. MNMepenTn B UCXo0OHY0 Nporpammy (OKHO KanbKynaTopa) 1 BblAENUTb B HEM pparmMeHT
AaHHbIX, KOTOPble AO0MKHbI OblTb NEepeHeceHbl B Tabnuuy.

2. B ucxogHon nporpamme Bbi3BaTb komaHay Konupywm (aHrn. Copy), Anst KONMpoBaHUs
BblAESIEHHbIX AaHHbIX B Oydep obmeHa.

3. BepHyTbcsa B Tabnuuy B 3Ty nporpammy v nocne Bbibopa MecTa, Kyaa A0MKHbI ObiTb
nomeLLeHbl AaHHble, ©3 MeHto [MpaBka Bbi3aBaTb koMaHAy BctaBuThb.

ByayT nu BcTaBneHbl AaHHbIe, 3aBUCUT OT MX COOTBETCTBMS doopmaTy Tabnuubl. Mporpamma
KOHTPONMpYeT NPaBUIIbHOCTb NEPEHECEHHbIX AaHHbIX U B Cllyvae 0OHapy»XeHus omnboK
npepbiBaeT fanbHeNLyo BCTaBKy, BblaBasi Npy 3TOM COOTBETCTBYHOLLEE COOBLLEHNe.

CmMmoTpuU Takxe:
MepeHoC AaHHbIX M3 Tabnuubl B ApYry0 NnporpaMmmy,
lMepeHoc pesynbTaToB pacyeToB 13 nporpammbel Herz OZC B nporpammy Herz C.O..

215 OcHOBbI pUCOBaHUA U pefakTUpPOBaHUA rpacmyecKkux afieMeHToB
pUCYHKa

Mpadunyecknin pegaktop NporpaMmmbl 4aeT BO3MOXHOCTb ANs PUCOBaHUS OTAENbHbIX 3N1eMEHTOB
obopynoBaHMa 1 UX ganbHenwWwen npaeskm (NepemMelLeHne, KoNMpoBaHne, BCTaBka, yaaneHue u
penakTUpoBaHNE AaHHbIX, CBA3aHHbIX C 3fieMeHTaMu).

Ncnonb3yembin B nporpaMmme cnocob pnucoBaHMs U peaakTMpoBaHusa NpubnmkeH K Metonam,
NPUMEHSIEMbIM B ApYrux rpadnyecknx nporpammax, pabdortarowmx B cpege MS Windows.
Hwxe onucaHbl OCHOBHbIE PYHKLMM 1 KOMaHAbl peAakTUpoBaHUS.

Ha4vano pucoBaHus

[ns pycoBaHns cxembl 000pygOBaHNSA CYXUT OKHO [daHHble - PucyHku. [Nocne 3anycka
nporpamMmbl, Kak 1 nocrie OTKpbITUA HOBOro dpanna AaHHbIX, OHO oTobpaxaeTcst BO BCeM
npocTpaHcTBe paboyen nporpammbl.

[nsa BbicBEYMBaHNA OKHa BCerga MOXHO MCMOMb30BaTb KOMaHAay PUCyHKkKM, KoTopas Bbl3blBaeTCH

13 MeHto [JaHHble UM KHOMKOW HdaHHble - PUCYHKM Ha NaHen OCHOBHbIX OYHKL MM
nporpammbl.

Pucysa otgenbHble anemMeHTbl, Ny4lle BbibpaTb COOTBETCTBYOLWMI Maclitab pucyHka. [ns aToro
cnyxaT KomaHabl B MeHo Bua n B MeHto 6bicTporo gocryna.

Mo>xHO Takke BOCMONb30BaTLCS KHOMKOW MaclUTabunpoBaHMsl pUCYHKa Ha NaHenn yHKLMIA
pucoBaHus

PucoBaHue rpacdhunyecknx oo6bLeKkroB

OkHo [laHHble - PucyHkn moxeT paboTaTb B ABYX pexumax.

MepBbI N3 HUX - 3TO NpoLeAypa PUCOBaHMSA (CTaHA4APTHO BKIOYAETCs NOCse BbiCBEYMBAHUS
okHa). OHa faeT BO3MOXHOCTb 1S pUCOBaHUS, NepeMeLLEeHNs], yaaneHnss 06beKkToB B YacTu
OKHa Ansi pUCyHKa, a Takke 1 AN peaakTMpoBaHUs AaHHbIX, CBSI3aHHbIX C YKa3aHHbIMU
3MeMeHTaMM pUCYHKa, B TabrMYHOM YacTy OKHa.
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[pyrov U3 HUX - 3TO pedakTMpoBaHMe AaHHbIX yka3aHHbIX 06bekToB. OH AaeT BO3MOXHOCTb AS1s
BblAeNeHns1 06 bEKTOB B YaCTU OKHa A1 PUCYHKA U peaakTUpoBaHMe AaHHbIX, CBSA3aHHbIX C
yKasaHHbIMW 3fieMeHTamMK B TabnnMyHoM YacTn okHa. brnarogapsi Takomy peLleHunto, MOXHO
BBOAMTb AaHHble 6e3 onaceHusi cry4YaiHo NepeMecTuTb peaakTupyemble 06beKTbl.

[nsa Bbibopa npouenypbl paboThbl cry»kaT ABEe KHOMKM Ha NaHenu yHKLUN pUCOBaHMSI.

[I‘Iepemeu.LeHme pmcyHKa]

[Pe>KV|M pucoBaHus J [ BbioeneHve o6beKTOB ]

O

\

Mogunctka PUCYHKa ]

Pexvm npasku
OaHHbIX

M3ameHeHne macluTaba pucyHka ]

Mporpamma B pexmme pUcoBaHUS - COCTOSIHUE BblAeneHns 00bekToB

Ecnu naHenb yHKLMIN pUcOBaHNS He BbiIBEAEHA Ha 3KPaH, TO BKMOYUTL €€ MOXHO Mpu NOMOLLN
KoMaHgbl [laHenn MHCTPYMEHTOB 13 MeHto Bua.

CrtaHpapTHO nocne BbiCBeYMBaHWSA OkHa [laHHble - PUcyHkM nporpamma 6yaeT B COCTOSHUM
BblAeNeHns 0O bEKTOB HA PUCYHKE.

UTtoObl NepenTn B pexxmmMm pucoBaHus Heo0XxoaMmMo BbIOpaTh 3NEMEHT, KOTOPbIN LOMMKEH ObITb
n3obpaxxkeH Ha pucyHke. C 3TONM LEeNbo Ha NaHenu OYHKUMN pucoBaHMs HeobxoaMmo BbibpaTb
3aKnagKy C KaTeropuen pucyeMbiX 3f1IEMEHTOB, @ 3aTEM LLENKHYTb KHOMKY TOro 3r1eMeHTa,
KOTOPbIN JOJMKEH OblTb HAPUCOBAH.

KHonka BbIOpaHHOIo aneMeHTa OCTaHeTCs HaXaToun, a 3TO 03HaYaeT, nporpamma 6bina
nepeknoyeHa B pexxum pucoBanus. O Buae pycyemoro anemeHTa MHPOPMUPYET Takke BHELLHUIN

BMA Kypcopa MbiLLW.
I

Mpw pucoBaHWMM nogatoLLero TpybonpoBoaa Kypcop BbIrMSAUT creayowmm obpasom: = .

Bbi6GpaHa KHOMka pucoBaHUA
nojaroLmx Tpy60onpoBoAoB
¥

LI |
F | F |

T

r e te fs-
B3

BbibpaHa 3aknagka
Tpy6onpoBopabl

Mprmep BLIGOpPa pucoBaHUsA NogarLlmx TpybonpoBoaoB

N306parkeHne 3nemMeHTOB Ha PUCYHKE HAaNMOMUHAET PUCOBAHME MPU NMOMOLLM KapaHaalla unm
aBTOPYYKMN.

Hanpumep, 4ToObl Mpy NOMOLLM KapaHdalla HapMCcoBaTb Ha KapTe NMMHUIO, HYXXKHO yKasaTb
KapaH4aloM HayarnbHyH TOYKY M Aanblue BECTU KapaHaall No KapTe 4O KOHLA JIMHUN.
AHanorunyHo, 4tobbl HapucoBaTb TpybonpoBoa (Mpegnonaras, YTo paHee yxe bbina BbibpaHa
KHOMKa pUcoBaHunsi TpybONpoOBOAOB) HEOOXOAUMO BbINOMHUTL CReayLlme 4eNCTBUS:

1. B yacTv okHa ansi pucyHka ykasaTb KypCOpOM MbILM HavarbHyto ToYKy TpyGonpoBoaa u
Ha)xaTb NIEBYIO KMaBMULLY MbILLIN.

2. [lepxa HaxaTow fneByto KnaBuLly MbIlK, NPOTAHYTb KYpPCOP MbILWK A0 TOYKM, rae AOIMKEH
3akaH4MBaTbCcs TpybonpoBoa,.

3. OTnycTMTb NEBYIO KNaBuLy MbILLW.
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Mocne BbINOMHEHWUS BbILLENPUBEAEHHBIX AENCTBUIA HA 3KPAHE OOJKEH MOSBUTHCS OTPE30K
TpybonpoBoaa, NnogobHO npencTaBiEHHOMY HUKE Ha PUCYHKE.

o] 00

=]

 [T——

HapucosaH nogatowmn Tpybonposos

MNMoka nporpamma 6yaeT HaxoaAUTbLCA B COCTOSIHUM PUCOBAHUSA OOBLEKTOB, BbIMOSIHEHME 3aHOBO
BbILLENPVBEOEHHbIX AEVCTBUIA NPUBEAET K PUCOBAHMIO Ceayowero o6bekta Ha puCcyHKe (B
BblLLE MPMBEAEHHOM NMpUMepe 3To0 ByaeT nogarowmi Tpyodonposoa).

HapucoBaHHble rpadnyeckme anemMeHTbl BKIHOYaOTCS B COOTBETCTBYOLLME CON PUCYHKA.

B cnyyae prcoBaHus oToNUTENbHbLIX NPUOOPOB, apMaTypbl U HEKOTOPbIX APYrMX 31eMeHTOB
PUCYHKa nepemeLLeHre Kypcopa MbILUN NMPU HAXaToN NEBOW KMaBULLN MbllM NpUBEAET K
nepeMeLLeHN0 HapMCOBaHHOMO anieMeHTa. OTO NO3BONUT TOMHO NepemMeLlaTb AfeMEHTbI
puCyHKa.

YUT06bl 32HOBO NEPENTM B PEXMNM BblAENEHUS 3NIEMEHTOB PUCYHKa, criedyeT Ha naHenu yHKumMm

%

prcoBaHus BbIGpaTb KHOMKY BblAeneHnsi 06 beKTOB

nnn HaxaTtb knasuwy Esc. lNocne

nepexona K npoueaype BblAENEHMs KypCcop Mbiliv NMPUMET BUA, CTPENKU L\‘?

Bo Bpems pucoBaHusi MOXXHO BKMTHOUMUTbL BCMOMOraTenbHy CeTKy, obnerdaroLLyo onpeaeneHme
nonoxeHust kypcopa. C aTon uenbto B MeHo Bug Heobxoammo BbibpaTb kKomaHoyCBoOMCTBA
PUCYHKa 1 B BbICBEYEHHOM [MANioroBOM OKHE BbiAENUTbL none onuun CeTka.

BbigeneHue rpachmnyecknx o6 bLeKkToB

YT106bl BbIAENUTL OGBEKTLI HA PUCYHKE HEOBXOAMMO BbINOMHUTL CrieayoliMe AenNCcTBUS:

1. Ha naHenu cpyHKUMM prcoBaHUsi BbIGpaThb KHOMKY = AN BKIIOYEHMUS! MPOrpamMmbl B PEXUM
yKasaHus 1 BblaeneHusi rpaduyeckmx 06beKkToB Ha PUCYHKe.

2. HanpaBuTb Kypcop MbILIM HA BblOEIIEHHbIN OOBEKT U LWENKHYTb NIEBOW KNaBULLIEA MbILLN.
3. Hepxa Haxaton knaeuwy Shift, wenkHyTb ouepegHon 06bEKT, YTOOLI BbIOENUTL ErO.

BblgeneHHble 06beKTbI CTAHOAPTHO M3MEHSIIOT CBOWM LIBET HA 3€NEHbIN.
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BblgeneHne HeCKOSbKNUX SNeMeHToOB PUCYHKa

MOXHO Takke BblAENUTb rpynny 06BbEKTOB, HAXOASLMNXCA BHYTPU yKasdaHHOW obnacTtun nnm
nepecekaroLwmx gaHHyo obnacTb.
C aTOM Lenbio HeO6X0AMMO BbIMOMHUTL CneayLwme 4eNCTBus:

%

1. Ha naHenu cpyHKUMM prcoBaHUsi BbIGpaTb KHOMKY AN BKIIOYEHMUS! MPOrpamMmbl B PEXUM
yKasaHus 1 BblaeneHusi rpaduyeckmx 06beKToB Ha PUCYHKe.

2. YkasaTb KypcOpoOM MbILIM OAUH M3 YrnoB 06rnacTu, B KOTOPOW BbIAENSATCA 0OBbEKTI.
[lepxka HaxkaTol NeByto KnaBuLLy MbILWK, YKkasdaTb KYPCOPOM MbilK 0611acTb BblaeneHus.

4. OTNyCTWUTb NEBYIO KNaBu1LLYy MbIWK, YTOOLI NporpaMmMa Morna BblgenuTb 0ObeKThbl B
yKasaHHoW obracTtu.

5. Oepxa HaxaTton knaeuwy Shift, Bbigenutb 06beKTbI B NOCeayoLwmx obnacrax.

w

g o E

A

O6nacTtb
BblaereHus

BblaeneHHble HECKOMNbKMX 3NIEMEHTOB PUCYHKA NPy NOMOLLM BblAENEHNs B OKHe (TpybonpoBoabl
He ObInn BblgeneHbl M6o He NOSTHOCTBIO HAXo4ATCS B 061acTy BblAENEHHOrO OKHA)

CrtaHgapTHO nporpamma BblOENSAET TONbKO Te€ 00BEKTbI, KOTOPbIE MOMHOCTBI HAXOAATCS B
obnacTtu BbligeneHnsa. Ho MOXXHO M3MEHUTL NPoLeaypy BblAeneHns o6bHEKTOB Tak, YTOObI Oblnn
BblAeNeHbl 06bEKThI, NepecekatoLme rpaHmly obnactu Bblgenenus. ns atoro B MeHo Bug
HY>XHO BblOpaTb KoMaHay CBOMCTBA pUCYHKA U B BbICBEYEHHOM AMAnoroBom okHe CBoWcTBa
pUCyHKa B rpynne BblaeneHne o6beKTOB Ha pUcyHke BbibpaTb none Boibopa BbigenuTtb
nepecekawlyme oo6beKTbl. BpemeHHO 0obuTbCA BblOENEHMS Nepecekaowmx 06 bEKTOB MOXHO,
aepxa HaxaTton knaesuwy Ctrl.

MepemelweHne rpachmnyecknx o6 bLEKTOB

Kaxxabli paHee HapuCOBaHHLIN 3NIEMEHT MOXHO nepemMecTutb. C 3TOM Lenbio HeobxoaMmo
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BbINOMHUTb crneayLume 4encTBus:

1. Ha naHenu cgpyHKUMM prcoBaHUsi BbIGpaThb KHOMKY = AN BKIIOYEHMUS! MPOrpamMmbl B PEXUM
yKasaHus 1 BblaeneHusi rpaduyeckmx 06beKToB Ha PUCYHKe.

2. Kypcopom Mblilwy BblAENUTL 0OBbEKTbI, NPeayCMOTPEHHbIE A NepeMeLLEeHUSs.

3. HanpaeuTb Kypcop MbILN HA NPOU3BOSbHbIN U3 BblAENEHHbIX 0OBEKTOB Tak, YTOObLI Kypcop
+

NPVHAN BUA CTPENKM C KPECTUKOM N YETbIPbMS ManeHbKUMU CTpenkaMmm €
4. HaxaTtb neByto KrasBuLLy MbILUN.

5. [epxa HaxaToun NeByto KnaBuLLy MbILINX, NEPEMECTUTb BblAENEHHbIN OOBHLEKT HA HOBOE MECTO
N OTNYCTUTb KMaBuLLYy MbILLIN.

=7 R D I

| N

L - 5B

BbloeneHHbI 06bEKT rOTOB 4S5l NepeMeLLEeHUs

Bo Bpemsa nepemMeLLeHnsi KOHTYpPbl 0OGBEKTOB 1M306paXkatoTCA TOHKOW NPEPbLIBUCTON NIMHUEN.
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O6bekThl B nMpoLiecce nepemeLleHus

Y706kl pucoBaTh MM NepemeLlaTb 06BEKTBI TONBKO MOPU3OHTANbHO UM BEPTUKANBHO,
Heob6Xxo4MMO BO BPEMS pUCOBaHUS (MepeMeLLeHns) 06bekToB AepxaTb HaxaTon knasuwy Shift.

MN3meHeHue pa3mepoB u BpaweHue rpachmnyeckux o6 LeKkToB

Pa3mepbl, kKak 1 yron noBopoTa HEKOTOPLIX paHee HapMcoBaHHbIX 0OBLEKTOB MOXHO M3MeHATb. C
3TOW Lenblo HeobxoaMmo:

%

1. Ha naHenu cpyHKUMM prcoBaHUsi BbIGpaTb KHOMKY AN BKIIOYEHMWS! MPOrpamMmbl B PEXUM
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yKasaHus 1 BblaeneHusi rpadnyeckmx 06beKToB Ha PUCYHKe.

2. Kypcopom Mbilv BbIAENNUTL TONbKO OAUH O06BEKT, pasMep Uiv yron noBopoTa KoToporo
HY>XKHO M3MeHUTb. Ecnn BblaeneHHbIi 00beKT MOXHO NOBOpaYMBaTh UM MOXHO U3MEHUTb
€ro BefMYMHy, TO B €ro XapakTepHbIX y3ernKkax NosiBATCS MarieHbkue YepHble MapKepsbl.

19g) T |

|

L o 58

3. HanpaeuTb kypcop MbILN Ha BbIOpaHHbI Mapkep Tak, YToObl Kypcop NMPUHSN BU KPecTuka
_I_

4. HaxaTtb nesyto KrasBuLLy MbILUN.

5. [epxa HaxkaToun NeBY0 KNaBuLLy MbILIKX, NEPEMECTUTL BblAESNEHHbIN MapKkep Ha HOBOE
MECTO M OTNYCTUTb NIEBYIO KNaBMLLY MbILLW.

HekoTopble 0O6bEKTbI HE MMEIOT XapaKTEPHbIX MapKePOB (Hanp. OTONUTENbHbIE NPUGOPLI) 1 B
CBSI31 C 3TUM HEIb3si MUBMEHSTb MX pa3mep. YacTb 06bEKTOB MMEET MapKepbl, MpeaHa3HaYeHHbIe
NCKMIOYNTENBHO ANsi CMEHbI yrna noBopoTa. Hke npuBeaeHbl TUNOBbLIE NPUMEPDI.

M Mapkepbl crny>xat Ans U3MeHeHUsI NONOXEHUS! KOHLLOB OTpe3ka.

Mapkep nossonsieT noBepHyTb anemMeHT Ha 180 rpag.

HwmxHMA Mapkep no3BonsieT NOBEPHYTb anemMeHT Ha 180 rpag.

Mapkep neBbiin (M1 NpaBblin) NO3BOMSET NOMYYNTb 3epKanbHOe
OoTpaxkeHue.
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JleBbI1 1 NpaBbln MapKkep A5t UBMEHEHUST AJTMHbI KBapTUPHOIO
pacnpegenvrens.

JleBbIN 1 NpaBbI MapKep Anst UBMEHEHUs1 ANUHbI TPYOHOro
pacnpegenvrens..

Bce mapkepbl cnyxat Ansi U3BMeHeHUsi pa3mMepoB NPsiMOYTrofbHMKa.

Bce mapkepbl criyxaT 4nsi USMeHeHUs1 pa3MepoB OKPYXKHOCTU.

Mapkep No3BosnsieT NOBEPHYTb TEKCT.

Lo

T

Terer

OTOT rpadnyecKnin AIEMEHT MOXXHO NepPeMECTUTb, HO HENb3s
N3MEHUTb ero pasmMepbl, NOBEPHYTb U NOSYYUTb 3epKanbHOe
oTOoOpaxeHue.

Oco6biM NpuMepoM rpadmyeckoro 06bekTa ABMASETCA 3TUKETKA aneMeHTa 06opyaoBaHNS UK
TEKCTOBasi 3TUKETKA.

Moeopor TEIE[ZTEI]

Mepememenue OGTHUKETEA ITHKETKH

. X

BCEH ITHKETKH
MepemeweHn e
TEKCTa 3 TH KETKM

nEFIEH elleHU E MECTAa ]

nogknoYeHHA 3 THKETHH
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‘\ BepxHuit MapKkep CRy>XuUT Ofs9 NoBoOpoTa TeKcTa STUKETKN.

Srokenka

)
T
-
[k}
=l
E

SKe kS

HWKHUI MapKkep STUKETKU CNYXXUT ANs NepeMeLLeHnst MecTa, B
KOTOPOM MOAKIoYaeTCs TUKETKA.

DLk e 8

I'Iepemeu.l,eHme JIMHUN No4 TEKCTOM 3TUKETKM NpuUBEOET K
Smu I & N3MEHEHMIO MOJSIOXKEHMWS TEKCTA STUKETKN O3 N3MeEHEHMS
MapKepa nogkni4YeHNAa 3TUKETKN.

TLHETHS

.\/ﬂmﬂ

BHumaHume !!!

Kak npu pucoBaHum, TaKk n npu nepemMeLLeHMn, 06 bLEKT UMM ero Mapkep nepemMellaeTcs Ha
BeCb War MbilWu (CTaHOAPTHO 5 CM B peanbHOM MmacwTabe 1:1). 3To obneryaet coegMHeHue
oTAerNbHbIX 3NIeMeHTOB o6opyaoBaHuA. Ecnv Bo3HMKaeT He06XoAMMOCTb AN U3MEHEeHUs
3Toro wara, crieayet B MeH0 Bua unm B MeHro 6bICTpOro Aoctyna BbiOpaTb KOMaHAay
CBoncTBa pUCYHKa , NO3BOSISIIOLWYI0 U3MEHUTb War Mbilwn. BpemeHHO BO BpeMs pucoBaHuA
MOXXHO BbIKITIOYUTb LUAr MbIlWK, AepKa HaxxaTtown knasuuy Alt.

lMepemelleHne NMHUK, COEaUHSIOLLEN MapKep MOAKMYEHUS
3TUKETKM C NTIMHMEN MO TEKCTOM STUKETKU, NPUBEAET K
nepemeLleHnNo BCEN 3TUKETKN.

KonunpoBaHue rpacpmnyeckux o6 LekToB

Mporpamma gaeT BO3MOXHOCTb KOMMPOBaHUS rpadmnyecknx oobekToB B bydep oGmeHa u
BCTaBKM UX B APYrOM MECTE PUCYHKA.
Y706kl CKONMpOBaTb PparMeHT PUCYHKa, @ 3aTEM BCTaBUTb €ro B ApyroM MecTe, cneayer:

%

1. Ha naHenun dyHKumMIA pucoBaHns BolopaTb KHOMKY ONs1 BKNIOYEHUs1 NporpaMmmbl B pEXUM
yKasaHus 1 BblaeneHuns rpamyecknx 06 EKTOB Ha PUCYHKE.

Kypcopom mbilwy BblAENUTL 06bEKTbI, MPEeAYCMOTPEHHbIE AN KONMMPOBAHUS.

B meHto NpaBka nnu B MeHo GbICTporo goctyna Beidpate komaHay KonmnpoeaTtb
(BblaeneHHble 06beKTLI OyayT ckonmpoBaHbl B Oydep obmeHa).

4. B meHio MNMpaBka nnn B MeHK GbICTPOro gocrtyna BbibpaTb koMaHay BectaBuTh (kKypcop

w N
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MbilwKn OygeT nmeTb Bug Gydepa obmeHa
BCTaBKM OaHHbIX 13 bydepa obmeHa.).

5. YkasaTb KypCOpPOM MbILIK MYHKT BCTaABKM COOAEPXMMOro dydepa oOmMeHa 1 HaxaTtb NeBYHO
KnasumLly MbiLIn

6. [epxa HaxaTown NeByH KnaBuLy MbIIKX, NEPEMECTUTL BCTaABMSAEMbIN rpadnyeckmii O6BHEKT B
3a[jlaHHOEe MEeCTO M OTNYCTUTb JIEBYIO KNaBULLY MbILLN.

, 3TO 03HaYaeT, YTo NporpaMmMa B pexmme

lMporpamma No3BoOnseT Takke BCTaBMASATb FOTOBblE B6IOKM (bparMeHTbl pUCYHKa), KOTOpble paHee
ObINKn 3anoOMHEHbI Kak B6I1oKN.

B nporpamme Takke ecTb QYHKUNSA pa3MHOXEHNS BEPTMKANBbHO M FOPU3OHTalbHO, BblGpaHHbIX
rpadomyecknx qoparmMeHTOB pPUCYHKA.

BbicTpo ckonupoBaThb BblgeNeHHble 0OBLEKTLI MOXHO CAeNaTb, yaepKMBasi HAaXaTon NeBYHO
knasuwy Ctrl.

Y706kl BLICTPO CKONMPOBATL (bparMeHT pUCYHKa, a 3aTEM pa3MecTUTb €ro B ApyromMm Mecte
cnepyer:

%

1. Ha naHenu yHKUun pucoBaHns BbiOpaTb KHOMKY ONs1 BKNIOYEHUs1 NporpaMmbl B PEXUM
yKa3aHus 1 BblaeneHns rpamyecknx o6bEKTOB Ha PUCYHKE.

2. KypcopoMm Mbilv BblAENUTE 06bEKTbI, NPEAYCMOTPEHHbIE NSt KonmpoBaHus. MNocne
BblAENEeHMs nocrneaHero obbekTa creayeT yaepKuBaTbh HaXaTyo NeBYo KnaBuLly MbILUN.

3. HaxaTb n ygepxumBaTb neByto knasuwy mbiwn Ctrl.

4. YpepxuBas HaxkaTol NeByto KNnaBuLly MbllW, NeEPeaBUHYTb BblAeneHHble 06bEKTbI B HYXXHOE
mecTo. [Mporpamma aBTOMaTUYECKM CO34aCT KOMUIO BblAENEHHbIX 0OBHEKTOB.

YpaneHue rpachmyeckux o6 bLekToB

Kaxxabi rpadpmyecknii 06BEKT MOXKHO yAanuTb C PUCYHKA.
UTtoObl yoanutb pparmMeHT pucyHKa, cnegyer:

%

1. Ha naHenun dyHKumMiA pucoBaHns BblOpaTb KHOMKY ONs1 BKNIOYEHUs1 NporpaMmbl B PEXUM
yKa3aHus 1 BblaeneHns rpamyecknx o6bLEKTOB Ha PUCYHKE.

2. Kypcopom MbIlK BbIAENUTb OOBbEKTLI, NPeayCMOTPEHHbIE ANS yAaneHus.
3. B meHto MNMpaBka unm B MeH0 ObICTPOro goctyna BblibpaTb KOMaH4y YaanuThb.

OTmeHa nocnegHeu onepaunm peaakTupoBaHus

YT1006bI OTMEHWTbL NOCMNEAHIOK ONEpauUnio pefakTMpPoOBaHUs, cneayeTt B MeHio [paBka unmn B MEHH0
ObicTporo goctyna BbibpaTb komaHgy OTMEHUTD.

OTa KOMaHAa MOXET 3alMTUTL OT NOCNEACTBUI Cry4anHOro nepemMeLLeHuns, yaaneHmsa unm
BCTaBKM rpacmyecknx 06BbEKTOB.

B HacTosiLLel Bepcun nporpamma gaeT BO3MOXHOCTb 4SS OTMEHbl peAaKTMpyeMbIX onepaLuii
TOJNbKO Ha OAMH Liar Hasag,.

CmMmoTpuM Takxe:

PucoBaHue cxembl 1 BBOA, AaHHbIX, CBSA3AHHbIX C 3fIEMEHTaMu O60py}J,OBaHVIFI.
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2.1.6 Pa3mHoXeHue cpparmMeHTOB pUCYHKa U AaHHbIX Ha criegyroLlem 3Taxe

Pucysa oyeHb YacTo noBTOpsieMble pparMeHTbl CXxeMbl 060pyA0BaHMS, MOXHO BOCMOMb30BaTLCA
byHKUMEN pasMHOXEHMS oparMeHTa pUCyHKa Ha criegytowemM ataxe. PyHKUMA pa3smMHOXEHUS He
TONbKO KONUpyeT rpaduyeckne arneMeHTbl pUCyHKa, HO U NEPEHOCS CBSA3aHHbIE C HUMW JaHHbIE,
WHTENNMIFEHTHO HYMepyeT NMOMELLEHUS U YYaCTKN, a TakKe COeQUHSAET BHOBb BCTaBNSeMble
3NeMeHTbl C OCTarnbHbIM PUCYHKOM. [1pouecc pucoBaHUsA NOBTOPSAEMbIX hparMeHTOB
060pyaOBaHNS MOXHO YCKOPUTb AECATUKPATHO NO CPaBHEHMUIO C TPAOULMOHHBIM KOMMPOBAHUEM.
Mpn HapaboTaHHOM OMbITE PUCOBaHUE rOTOBOWM Ans pacyeToB 10 3TaXXHOW CXEMbI
0bopyaoBaHus, COCTOosILLEN M3 25 OBYXCTOPOHHUX NOBTOPSIEMbIX CTOAKOB (500 oTONUTENBbHBIX
npnbopoB), BMECTE C BBOAOM AaHHbIX 0060 BCex anemeHTax obopyaoBaHusi 3aimeT He bonee 15
MUHYT.

®YHKUNSI pa3MHOXEHWUSI faeT BO3MOXHOCTb AN Pa3MHOXEHUS NPaKTUYeCKM NPOU3BOSIbHOIO
dparmeHTa pucyHka, bnarogaps Yemy siBrsieTcsi oveHb rnokoin. Ho B cBsi3M ¢ aTum TpebyeTca
064yMaHHbIN BbIGOp pasMHOXaeMblx (oparmMeHToB. PekomeHayeTcs, npexae Yem npucTynuTb K
BbIMNOSIHEHWIO GONbLUMX NPOEKTOB, NOCBATUTL BPeMsi Ha 6onee rnybokoe 03HaKOMIEHUE C
NPUHLMNAMK pa3MHOXEHUs! (NyYlle HEMHOIO NO3KCNepPUMEHTMPOBATb).

Cos3paBas faHHble 0 NOMELLEHMSX Ha CriedyoLweM aTaxe, nporpaMmma yBenvyinBaeT Homepa
nomewieHnin Ha 100 nnn Ha 1000 B 3aBUCUMOCTK OT cnocoba Hymepaunn, YCTaHOBNIEHHOMO NMpw
nomoLwm KomaHabl NapameTpbl 3 MeHto MapameTpbl (ananoroBoe okHo [lapameTpbl paboTbl
nporpammel, pasgen Hymepauwn). MIOeHTUYHO HYMEpPYIOTCA N y4aCTKK.

Mpexae Yem NpUCTynuTb K Pa3MHOXEHMWIO AaHHbIX HA CNeayoLeM aTaxe, HY>XHO HapMcoBaTb Ha
cxeme cuctemy nepekpbiTvin. bnarogaps aTomy, nporpamMmma 6yfeT cama B COCTOSIHMM NMOAOrHaTb
NONoXeHne arieMeHToOB 060PYA0BaHNS K BbICOTE OTAENbHbLIX 3TaXEN.

Mpexae Yem NPUCTYNUTb K Pa3MHOXEHUIO AaHHbIX HE0OOXOAUMO BBECTU BCE BO3MOXHbIE
NOBTOPSIOLLMECH OAHHbIE, CBSI3AHHbIE C PAa3MHOXXaeMOon apmaTypoir, OTONUTENbHBIMU
npubopamm, NoMeLLeHUsIMU 1 TpybonpoBogamu. ATo cnocobCTBYET pagukarbHOMY COKpaLLEHMIO
BpeMeHn BBoAa MHopMaLmmn o6 3TUX anemMeHTax.

UToObl pasmMHOXUTL dparMeHT PUCYHKA Ha CneayoLleM aTaxe, HY>KHO BbINOTHUTL criegyolime
JEeNCTBUS:

%

1. Ha naHenu cgpyHKUMM prcoBaHUsi BbIGpaThb KHOMKY C Lienblo NepeknoYeHns nporpamMmbl
B PEXMM YKasaHus U BblaeneHust rpacdnuyecknx 06beKToB Ha PUCYHKe.

2. Kypcopom Mblilwn BbIAENUTLOOBEKTBI, NPeayCMOTPEHHbIE AN Pa3MHOXEHMS Ha CrieaytoLem
aTaxe. Heobxoanmo BblaensiTb TONbKO 06bEKTbI, pacrnonararlmecs Ha ogHOM 3Taxe,
MHaye pasMHOXEHVEe MOXET Bbl3BaTb COBEPLUEHHO HEOXMAAHHbIe 3hdEKTHI NPY HyMepaLum
y4yacTKoB ¥ nomelleHuin. He TpebyeTcs BblaensiTb Bce 0ObEKTbI Ha aTaxe.

3. B meHto Mpaeka BbibpaTh komaHgy Crnegyowmi atax. Komangy Cnegyowmin aTax MOXHO

Takke Bbi3BaTb KHOMKOW Criegyrowmnmn aTax , pacrnonoXeHHon Ha naHenn yHKUMm
puyucoBaHus B 3aknagke PasMHoOXeHue n 6noku

Bo BpemMs pasMHOXeHWs Ha creayoLleM aTaxe nporpamma aBToMaTUYeckn nogdbupaeT BbICOTY
30H NMOMELLEHUIA K BbICOTE 3Taxa U yaNMHSET BepTuKanbHble Tpyb6onpoBoabl Tak, YTOObl OHU
COeaVHUNMCL ¢ TpybonpoBoaamMm Ha HKHEM dTaxe.

Cnocob yanuHeHns n coegmMHeHns TpybonpoBogoOB HECOMHEHHO TpebyeT KOMMEHTapuA.
YONUHSIIOTCA TONbKO BEPTUKanbHblE TPyOonpoBoabl, Y KOTOPbIX CBOOOAHLIN KOHEL, (KOHel, K
KOTOPOMY He MoACOEANHEH HN OAMH TPYOONPOBOA) HAXOAMUTCS HA OCU UMM HXKE OCU HUXKHETO
NepPeKpbITUSA, UNN NPU OTCYTCTBMM NEPEKPLITUI - C KPato, NI HMKE HUXKHErO Kpas 30HbI
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NMOMELLIEHUS.

®YHKUNSI pa3MHOXEHNSI B BEPTUKANBbHOM HanpasBneHuM MoXeT OblTb MCnonb3oBaHa Ans
NPOW3BOSbLHOMO YKCIa 3IEMEHTOB, HAXOASALMXCA HA TOM Ke CaMOM 3Taxe.

YUT06bl ObICTPO BBOAMTL AaHHbIE A1 HECKOMbKUX NMOBTOPSIFOLLMXCS CTOSIKOB UIN KBapTUp,
criefyeT HapucoBaTb UX hparMeHTbl Ha OQHOM 3Taxe (Yalle BCero Ha nepeoM) - MOXHO AN
3TOro MCnonb3oBaTh PYHKLMIO Pa3MHOXEHUS AAaHHbIX FOPU3OHTanNbHO. 3aTeM BbiAENUTb AaHHbIe
Ha LLefIoM 3Taxe U Pa3MHOXWTb Ha CreayoLwwmii aTax.

Pa3MHOXeHHble JaHHble MOXHO NMPOU3BOSIbHO M3MEHSTb, TaK B Criydae, rae NoBTOpsieMoCTb
AaHHbIX Ha OYepeHbIX aTaxax He MosHasi, TO Nocrie Pa3MHOXEHUSI MOXHO BbIMONHUTb
HeobX0AMMYI0 KOPPEKTUPOBKY.

CmMmoTpuM Takxe:

Memhto MNpaeka, komaHga Crnegyowmin aTax, pa3MHOXEHNE OaHHbIX TOPU3OHTAIbHO,
PucoBaHune cxembl 1 BBOA AaHHbIX, CBA3AHHbIX C arieMeHTaMu 06opyaoBaHus.

21.7 MaHenb ¢pyHKLUUM pucoBaHus

MaHenb yHKUMIA pUCOBaHUSA COOEPXKUT KHOMKK, 3anycKaroLume KOMaHabl pUCOBaHNSA CXEMbI U
BBOAA OaHHbIX 06 anemMeHTax obopyaoBaHuA.

CtaHgapTHO oTobpakaeTcsa BBEpXY MMaBHOro OKHa nporpaMmmbl. Ha Hel pacnonoxeH psg
OBbIYHbIX U PaCKpbIBAOLLMXCA KHOMOK, NO3BONAIOLWNX cAenatb ObICTPbIV AOCTYN Kak K
anemMeHTaMm, HapMCOBaHHbLIM Ha CXeme, TaK U K PYHKUUAM, CBA3aHHbIM C pucoBaHmeM. 3aknagku
HWXXe KHOMOK al0T BO3MOXHOCTb BblIbpaTh KaTeropmm pucyembix 311EMEHTOB.

YUToObl BLINOMHUTL KOMaHAy, CBSA3aHHYIO C BbIOPAHHOWM KHOMKOW, OCTATOYHO LWESKHYTh NEBOW
KnaBuLUEN MbILLMW, KOT4A €€ Kypcop HanpaBrieH Ha 3Ty KHOMKY.

EQQE _‘--‘_‘-n..?- i > n = =
B R Q ¢ B/ 0 = e JT 8
AHaJ'IOFVI‘-IHO, KaK " B ApYyrux nporpamMmmax, nosfioxxeHme naHesrim MoOXXHO NUSMEHATDb. E,J'IFI TOro

crieayeT Kypcop MbIWW HanpaBuTb HA NaHernb, O4HAKO PSAOM C KHOMKaMmu, a 3aTeM, Aepxka
Ha)xaToW NEBYIO KNaBuLLY MbILLMX, NEPEMECTUTL NaHErb.

O TOM, Hy>XHO N OTOGpaXKaTb NaHesnb PYHKUMIA PUCOBaHUSA, a TakKe O ee MecTopacnonoXeHUn,
MOXXHO onpeaenuTb n3 MmeHo Bua npu nomowwm komaHabl MNMaHens nHctpymeHToB_TollBars.

NeBasi cTopoHa NaHenn coaepXuT KHOMKKU, CBA3aHHble C (OYHKLMSIMU NPaBKN PUCYHKa.
OTaenbHble KHOMKN BbIMOMHSAIOT criegytolime oyHKLMN:

C4 MepekntoyeHre NporpaMMbl B PEXNM PUCOBaHUSA CXeMbl. B 3TOM pexrume MOXHO
prcoBaTb, NepemeLlatb Unu yaanstb rpaduyeckme o6beKTbl HA PUCYHKE U
pefakTMpoBaTh B TaGNMYHOM YacTU CXeMbl CBSI3aHHbIE C HAM [aHHbIe.

[

MepeknoyeHne NporpaMmMbl B PEXUM peaakTMpPOBaHUS AaHHbIX, KacaroLmxcs
OTAErNbHbIX 311IEMEHTOB CXeMbI. B aTOM pexume yHKUMA pucoBaHUsi GriokmpyeTcs, 3aTo
B TaBrMYHOWM YacTM CXeMbl MOXHO peaakTUpoBaTh AaHHbIe, CBA3aHHble C 06 bekTaMm
BblAENEHHbIMU Ha PUCYHKe. DTO NpedoXpaHsieT OT CryYaHOro nepemeLleHus
3/1EMEHTOB PUCYHKa BO BPEMS UX UCNPaBIEHUS.

MoguncTka pucyHka. HeobxoanmocTb B MOAYMCTKE PUCYHKA NOSBSETCS, Koraa BO
BpeMs pucoBaHuUs ocTaeTcs "Mycop”, OCTaBLUMNCS Nocne NepeMeLLeHns nnu yaaneHna
rpadhn4ecknx o6BHEKTOB.

(C) SANKOM Sp. z 0.0. 50



Herz C.O. 3.6

%

S

Q

MNepeknoyeHne NporpaMMbl B COCTOSIHUE YKa3aHUs U BblAeneHnsi 06 bEKTOB Ha PUCYHKE.

KHormka nepemMelLeHns akTyarlbHOro pucyHka

@ KHonka BblGopa macwitaba akTyanbHOro pucyHka.

KHonka BoccTaHOBEHWs NpeablayLlero Mmacwtaba akTyanbHOro pucyHka <« KHonka
NNaBHOrO M3MeHEeHMs MacluTaba akTyanbHOro pucyHka

OcTtaBLuasica YacTb NaHenm COOEPXNT KHOMKKN, CBA3aHHblE C puCoOBaHNEM OTAEJIbHbIX 3J1TEMEHTOB
CXEMbI, a TakKe NnaHoB aTaxken. KHonku crpynnmpoBaHbl MO TeMaM B HECKOJIbKO 3aKiagok.
Hwxe onucaHbl oTAenbHbIE 3aKnagku:

TpybonpoBoabl - 3aknagka

3aknagka cogepXXuT KHOMKK, CBSA3aHHbIe C pucoBaHMeM Tpy6onpoBoaoB U haCoHHbIX U3nenuin,
pacnonoXxeHHbIX Ha TpybonpoBogax.
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OTaenbHbIM KHOMKaM NpunucbiBaoTcs criegyrolime pyHKUmK:
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PackpblBatoLasicst KHOMKa JaeT BO3MOXHOCTb Ansi Bbibopa Tvna Tpy6 1 pucoBaHus
nogarLwmx TpybonpoBoaoB.

PackpblBatoLasicst KHOMKa JaeT BO3MOXHOCTb Ansi Bbibopa Tvna Tpy6 1 pucoBaHus
obpaTtHbIx Tpyb6onpoBodoB.

PackpblBatoLasicst KHOMKa JaeT BO3MOXHOCTb Ansi Bbibopa Tvna Tpy6 1 pucoBaHus
TpybonpoBogoB OAHOTPYOHOM CUCTEMBI.

PvcoBaHue coeanHeHus yaaneHHbIx TpybonpoBoaoBs, Hanpumep, B CUCTEME C
pacnpegenuTenem.

Bcraeka otBoga 90 rpag.

BcTaBka oyru rpag.

BcTaBka otBoaa 45 rpag.

BcTaBka gyru 45 rpag.

BctaBka obxoga Tpybonposoaa.

BcTaBka narnba Tpyobl.

BcTaBka komneHcartopa 1 - obpasHoro.

BcTaBka KomneHcaTopa canbHUKOBOIO UIv roopmpoBaHHOrO.
BcTaBka cyxeHusi.

BcTaBka pacwmpeHus.

TpybonpoBoabl Bcerga BCTaBNATCA B CTaHAApTHbIe 3aknagkvi TpybonpoBoabl nogalowme nnm
Tpyb6onpoBoabl obpaTtHble. CoeanHeHne oTganeHHbIX Tpy6onpoBOAOB BCTABNAETCS B CION
CoeguHeHMe yganeHHbIX TPyoonpoBoaoB, 3aT0 hacoHHbIE M3genus (oTBoAbl, AyrM U 1.4.) B
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cnov ®acoHHbIe n3penus.

OTonuTtenbHbIe I'IpVIGOpr = 3aKnagka

3aknagka CogepXXuT KHOMKW, CBSAA3aHHbIE C PUCOBAHMEM OTOMUTENbHBLIX NMPUOOPOB U OPYIMX

notpebutenen Tenna.

5,5,000,0S,%,8

1,2, |01 @8y

e

OTaenbHbIM KHOMKaM NpunuckiBaoTcs criegyrolime pyHKUmK:

=X

PackpblBatoLasics kHomnka ansi Belbopa
naHenbHbIX.

PackpblBatoLascs kHorka gnisi Beloopa
naHenbHbix TUNa VK.

PackpblBatoLasics kHomnka ans Belbopa
KOHBEKTOPOB.

4 W

PackpbiBatoLascs kHonka anga Boibopa
KoHBekTOpoB Tnna VK.

=

PackpblBatoLlasics kHomnka ans Belbopa
CEKLMOHHBbIX.

@]

PackpbiBatoLiascs kHonka anga Boibopa
nonoTeHUecyLlnTenen.

PackpblBatoLasics kHomnka ans Belbopa
rnagkux ropusoHTasnbHbIX TPy6.

&

PackpblBatoLasics KHomnka ans Bbibopa
pebpucTbix TPyO.

]

PackpblBatoLasics KHomnka ans Bbibopa
npubopos.

N PUCOBAHMS OTOMUTENbHbIX NPMGOPOB

N PUCOBAHMS OTOMUTENbHbIX NPMGOPOB

M PUCOBAHMS OTOMUTENbHbIX NPUGOPOB -

N PUCOBAHMS OTOMUTENbHbIX NPUBOPOB -

N PUCOBAHMS OTOMUTENbHbIX NPMGOPOB

N PUCOBAHMS OTOMUTENbHbIX NPUBOPOB -

1 PUCOBAHMS OTOMUTENbHbLIX NPMOOPOB 13

1 PUCOBAHMS OTOMUTENbHbIX NPUOOPOB 13

N pnucoBaHnA NoAnosibHbIX OTOMUTESbHbIX

PackpbiBatoLasics KHomnka ans Belbopa 1 pucoBaHKst MPOM3BOSILHOMO TUMNa
oTonuTenbHoro npubopa, BbiGpaHHOro U3 kaTanora NporpamMmbi.

PackpbiBatoLlasics kKHomnka ans Beilbopa 1 pucoBaHust IPOM3BOSILHOMO TUMNa
oTonuTenbHoro Npmubopa, BbiGpaHHOro U3 kaTanora NporpamMmbi.

il KHonka cny>xuT Ons BCTaBKW HarpeBaTensi Bo3ayxa (kanopudepa). Harpesatenb
BO34yXa TpaKTyeTCs Kak apyron notpebutens Tenna ¢ n3BeCTHON MOLLHOCTbIO U
rmapaBnvyeckum COnpOTUBIIEHUEM.

Kak Apyrov noTpebutens Tenna ¢ M3BECTHOW MOLLHOCTBIO U MTMAPAaBINYECKUM

conpoTuBieHNEM.
ODE

2 KHonmka cnyxuT Ans BCcTaBku nogorpeeatens Bogbl. [ogorpesartenb Bodbl TpakTyeTcs

KHomka cnyxuT Ans BCTaBKuU NOAMNONbHOIO OTONUTENbHOro npuéopa (MoanonbHoro

otonneHust). NognonbHbIN OTONUTENBHLIN NPUOOP TPaKTyeTCs Kak Apyron noTpebutens

Tensa ¢ N3BECTHOM MOLLHOCTbBIO U rmapaBiiM4eCKknMM COMpoOTUBIIEHUNEM.
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T !
fi

KHonka cnyuT ans BCTaBKU NMPOM3BOSIbHOMO APYroro noTpeduTens Tenna ¢ U3BecTHOW
MOLLIHOCTbIO M MMApaBNYECcKUM CONPOTUBIEHNEM. PSAOM ¢ ToYKamu Npy NOMOLLM
AOCTYMHbIX rpaddnyYeCcKnX 3NeMEHTOB (NIMHUM, NPSMOYTONbHUKA, TEKCTbI U T.M.) MOXKHO
HapucoBaTb MPOU3BOSIbHOE YCTPOMCTBO, NOTpebnsioLwee Tensno u3 o6opyaoBaHus.

"padhmyeckmne anemeHTbl C 3TOW 3aKnanky Bcerga BCTaBfeHbl B CTaHA4APTHbLIN Criomn
OTonuTenbHbIe NPUGOPLI.

ApmMartypa - 3aknagka

3aknagka cogepXuT KHOMKK, CBSA3aHHbIe C pUcoBaHMEM apMaTypbl Ha TpybonpoBoaax.

151, 6,8.8 6, 205 m e e, 2
o= A e AFE [ A =

OTaenbHbIM KHOMKaM NpunuckiBatoTcs criegyrolime pyHKUmK:

E PackpblBatoLasicss KHoOMka ans Bbibopa u pucoBaHUsi BEHTUNEN OTOMUTENbHbIX
npnbopoB (06bIYHBLIX, TEPMOCTAaTUYECKNX, OBPATHBIX).

E PackpblBatoLasicss KHoOMka ans Bbibopa 1 pucoBaHUsi BEHTUNEN OTONMUTENbHbIX
nNpubopoB arperaTtHbIX.

¢ PackpblBatoLasics KHomnka ansi Belbopa 1 pucoBaHus BEHTUNEN 3anopHbIX (0ObIYHbIX,
LLIApPOBLIX, C NPeABapPUTENbHLIMM HAacTponkamu).

i

PackpblBatoLlasics kKHomnka ansi Belbopa 1 pucoBaHus CTabunmnsaTopoB pasHULbI
AaBneHus.

PackpblBatoLlasica KHomnka ansi Belbopa 1 pucoBaHus perynsitopoB pacxoaa.

PackpblBatoLLascs kKHornka ansi Bblbopa 1 pucoBaHus perynupyowmx BeHtunen 2, 3 n 4 -
XOAO0BbIX C NPUBOAAMMW.

PackpbliBatoLLascsa KHornka ansi Bblbopa 1 pucoBaHus BOOOMEPOB (CHETUMKOB BOAbI).

PackpbiBatoLlasics KHomnka ansi Belbopa 1 pucoBaHus BEHTUNEN 0OpaTHbIX.

PackpbiBatoLlasics kHomnka ans Belbopa 1 pucoBaHus pacnpegenutenst TpybHoro,
NPUMEHSIIOLLLErocs Yalle BCero B UCTOMHMKaX Tenna.

PackpblBatoLasics KHomnka ansi Belbopa n pucoBaHus pacnpenenutenst KBapTUPHOro.

PackpblBatoLlasics KHomnka ansi Belbopa 1 pucoBaHus pacrnpenenuTtenst KBapTUpHOro ¢
BEHTUISAMW.

PackpblBatoLlasics KHomnka Asnsi Belbopa 1 pucoBaHus ounbTpoB.

PackpblBatoLlasics KHomnka ansi Belbopa 1 pucoBaHus rpsiseBuka.

+Hold W] [Hels] |(edie

PucoBaHue warnb.

=
=
i

PucoBaHue conpoTnBNEHNIN C U3BECTHbIM KO3dhdmUmneHTOM pacxoga Kv.

I

PucoBaHue nyHKTOB, AalOLWUX CUrHan aaeneHns ans ctabunmsaTopa pasHulbl
NaBneHus.
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PackpblBatoLlasics KHomnka ansi Belbopa 1 pucoBaHKs MPOM3BOSILHOMO TUMa apMaTtypbl,
BblIOpaHHOW 13 KaTanora NporpaMmbl.

PackpblBatoLlasics KHomnka ans Belbopa 1 pucoBaHus MPOM3BOSILHOMO TUMa apMaTtypbl,
BblIOpaHHOW 13 KaTanora NporpaMmbl.

padhmyeckmne anemeHThbl C 3TOW 3aKnagkyu Bceraa BCTaBfeHbl B CTaHAAPTHLIW crion ApmaTtypa.

Cuctema ogHoTpybOHas - 3aknagka

3aknagka cogepXuT KHOMKK, CryXallme ANnsi pucoBaHus 3reMeHToB O4HOTPYBHOM cuctembl
OTONMEHUS.

— FL = 1, 14,
= FI=Te =

OTaenbHbIM KHOMKaM NpunucbiBaoTcs criegyrolime pyHKUmK:

PackpblBatoLasicst KHOMKa JaeT BO3MOXHOCTb Ansi Bbibopa Tvna Tpy6 1 pucoBaHus
TpybonpoBogoB OAHOTPYOHOM CUCTEMBbI OTOMMEHNS.

BEPTMKanbHOro 3amblkatoLLero yyacTtka B Og4HOTPYGHOM cucteme.

E PackpblBatoLlasics KHoMka AaeT BO3MOXHOCTb Ans Bbibopa Tvna Tpyb n pucoBaHus

PackpblBatoLlasicsl KHoMka gaeT BO3MOXHOCTb Ans Bbibopa Tvna Tpyb 1 pucoBaHus
rOPU30HTaNbHOro 3aMblKaroLLEero yyacTtka B O4HOTPYOHON cucteme.

125 PackpblBatoLlasics KHoMka AaeT BO3MOXHOCTb Ans Bbibopa Tvna Tpyb n pucoBaHus
arperaTHOro BeHTUNs Anst oqHOTPYBOHOWM cucTembl.

= PackpblBatoLlasics KHoMka AaeT BO3MOXHOCTb Ans Bbibopa Tvna Tpyb n pucoBaHus
BEHTUNEN OTONMTENbHOro Npnbopa, UCNonb3yeMbiX B O4HOTPYOHON cucteme
OTOMNneHMus.

UcTouyHuKkM Tenna - 3aKknagka

3aknagka coaepXXuT KHOMKK, CBSA3aHHbIE C PUCOBAHMEM UCTOYHWUKOB Tenna uiv npou3BOosbHbIX
ToYek, NuTaLwmux obopygoBaHue.

R o =
== i1 A [ A = e

OTaenbHbIM KHOMKaM NpunuckiBatoTcs criegyrolme pyHKUmK:

D PucoBaHue KoTna HanosbHOoro.

Q PuncoBaHue KoTna HacTEHHOrO.

D: PucoBaHue TennoodbMeHHMKa.

PucoBaHune naHenbHOro Tensioo0OMeHHMKa.

+

PvcoBaHue rnaBHOro nyHkTa nutaHus obopyaoBaHus.
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E PucoBaHune HacOCHOM CMeCUTESNTbHOM YCTAaHOBKM C ABYMS BEHTUMSMU.

f PucoBaHne HacOCHOM CMeCUTENbHOM YCTaHOBKM C 3-X XO40BbIM BEHTUMEM.

A2 PucoBaHne HacOCHOM CMeCUTENbHOM YCTaHOBKM C 4-X XOO0BbIM BEHTUMEM.

E PucoBaHune HacoCHOM NoaMELLMBaAOLLEN YCTAHOBKN C OBYMSI BEHTUNSMM.

padmyeckmne anemeHTbl C 3TON 3aKnanky Bcerga BCTaBfeHbl B CTaH4APTHbIN crion UCTOYHUKK
Tenna nnn CmecuTtenbHble YCTaHOBKM.

Ha kaxxgon cxeme Heob6Xxo4MMO MOMECTUTL OAMH (M TONbKO OOUH) UCTOYHUK Tenna, YTobbl
nporpaMmma BO BpeMsi pac4eToB CMOrfa pacno3HaTb, C Kakoro MecTta Ha4ymHaeTcs
obopynoBaHue.

BHUMAHMUE !!!

AKTyanbHas Bepcusi NporpamMmbl He noabupaeT 3Ha4YeHMe UCTOYHUKA Tenna.

YcTpoucTBa - 3aKknagka

3aknagka cogepXuT KHOMKK, CBSI3aHHbIe C pUCOBaHMEM OpPYrMX YCTPOWCTB, KOTOpblE MOTyT
NpUCYTCTBOBAaTb Ha PUCYHKE CXeMbl 060pyaOBaHMS.

CREEE S A==
== /D 18 BRLS:

OTaenbHbIM KHOMKaM NpunuckiBaoTcs criegyrolime pyHKUmK:

@ PuncoBaHue cumBona Hacoca.

FE

PucoBaHue cumBona cnapeHHoro Hacoca.

o

PucoBaHue cMmBoria aBToMaTUYeCcKoro BO34YyXOBbIMYCKHOIo KrnarnaHa.

PucosaHve cumBorna TepMomeTpa.

3 =

PucoBaHue cMmBona MmaHoMeTpa.

PrcoBaHue cumBona paclumputensHoro 6aka ¢ NoakntoYeHNemM CHU3Y.

PvcoBaHue cumBorna paclumputensHoro 6aka ¢ NoakntoYeHnem cBepxy.

£ | (T 40D

PucoBaHune cumBona npegoxpaHUTENbHOIo KrnanaHa.

Mpadhmnyeckne anemeHTbl C 3TON 3aKnagkyM Bcerga BCTaBneHbl B CTaHOAAPTHbBIA CNoln YcTponcTBa.

BHUMAHMUE !!!
AKTyanbHas Bepcusi nporpaMmMbl He nog6bupaeT yCTpomncTBa ¢ 3Ton 3aknagku. OHn umeror
UCKNIOYUTENbLHO rpaduyecKnin xapakrep.

KoHcTpyKuus - 3aknagka

3aknagka cogepXuT KHOMKM, CBSI3aHHbIE C PUCOBAHNEM KOHCTPYKTUBHBLIX 3NIEMEHTOB U 3TUKETOK
YCTPOWCTB, HaxoasiLLMxcsi B 06opyaoBaHUN.
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OTaenbHbIM KHOMKaM NpunucbiBaroTcs criegyrolime pyHKUmK:

H PuncoBaHue 30H nomeLleHunn.
=| Co3spnaHue cuctembl NepeKpbITUIL.
i 5
PucoBaHve OAMHOYHbBIX NEPEKPLITUN.
+ g
= PucoBaHne 0TMETOK COOTBETCTBMS.
.00
PucoBaHue oTmeTKu.
F44
PucoBaHue ropusoHTanbHOM pasmMepHOn NUHUN.
J
"“[: PucoBaHue BepTUKanbHOM pasmMepHOn NINHUN.
]
<" | PucoBaHue aTMKETKM 3eMeHTa obopyaoBaHus.

30HbI MOMELLEHNI BCEraa BCTABMAKTCS B CTaHOapTHbIN cnon NMomeweHna. Cuctema
NepPeKpbITUIA U OOUHOYHBIE NEPEKPLITUSE OTHOCATCS K croto MepeKpbITUA, OTMETKM - K CIO
OTmeTKKn. 3aTO STUKETKM SIEMEHTOB B 3aBUCUMOCTM OT BUAA €€ 3rieMeHTa BCTaBNSTCA B CrON
OTUKeTKM apMaTypbl NN DTUKETKM OTONUTESIbHbLIX NPUOOPOB NN DTUKETKU
Tpy6onpoBoaoB. PasMepHble NIMHUM OTHOCATCA K TEKYLLEMY CIOH0.

padomka - 3aknagka

3aknagka COOEPXKNT KHOMKKN, CBA3aHHblIE C pCoBaHNEM TUMOBbIX FpaC*)VI‘-IGCKI/IX ONEMEHTOB.

s NAaODBOO - a@wmM™E [o ==
= 0 1e D ] 4G =) & ST [EH SR ]

OTaenbHbIM KHOMKaM NpunuckiBaoTcs criegyrolme pyHKUmK:

PuncoBanue To4ek.

Pwncosanue nuHun.

PucoBaHune TpeyrofibHMKOB C 3aSIMBKOM.

PrcoBaHne npsiMoyrosibHUKOB.

PuncoBaHue c 3annekon.

PucoBaHune oKpyXHOCTW.

PucoBaHune OKpY>XHOCTW C 3ariMBKOWN.

PucoBaHue gyr.

EE == e

PucoBaHue gyr ¢ 3anmBKON.

—
s
=

BBop TecTa.

E

BBoa TekcTa B pamke.
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TELT
PucoBaHune TEKCTOBbIX 9TUKETOK.

BcrtaBeka pucyHka WMF 1 BMP n3 6ycepa obmeHa unu 13 canna.
=

(E5

PepakTupoBaHue CrioeB pUCyHKa.

lMepeHoc Ha apyron cnon o0bEKTOB, BbIAENIEHHbIX HA PUCYHKE.

"padhmnyeckme anemeHTbl C 3TON 3aKNagkyM BCerga BCTaBMSIKOTCA B CIOW, akTyarbHO BblOpaHHbI B
pacKpblBaloLLEMCS CNNUCKE C NPaBOW CTOPOHbI KHOMOK. He MoryT 6bITb BCTaBneHbl B CTaHO4APTHbIN
CINOWN PUCYHKa 3a UCKIKYEHNEM CIIos C cMMBOJSIOM 0 (HyIb).

Monb3oBaTesnib MOXET OnpeaenvTb NPaKTUYECKN HeOrpaHMYeHHOe YMcno COBCTBEHHbIX CMOEB, B
KOTOpble MOryT ObITb BCTaBMNeHbl BCe aNeMeHThl ¢ 3aknaaku Mpaduka.

Takke MOXHO NepeHecTn paHee BCTaBMNEHHbIE 3IeMEHTbl PUCYHKA Ha APYrov Crion npu NOMOLLM
KoMaHgbl [NepeHecTn Ha gpyron crnon n3 meHro lNpaska.

PasmHOXeHMe u 6noKu - 3aknagka

3aknagka coaepXXuUT KHOMKM BbICTPOro pasMHOXeHUs hparMeHToB pUCyHKa U BCTaBKN FOTOBbIX
OJ10KOB.

E:El&ﬂ:ﬂ@g@zw 2 3 4 5 6 7

OTaenbHbIM KHOMKaM NpunuckiBatoTcs criegyrolime pyHKUmK:

[1&=[]

PasmHoOXeHWe BrneBO BbI4ENEHHOro hparMeHTa pucyHka.

EI Pa3MHOXeHMe Ha creayroLwmnin aTax BblAeNeHHOro pparMeHTa pucyHka.
=0

PasmHoOXeHWe BrnpaBo BbI4ENEHHOrO oparmeHTa puUcyHkKa.

HocTyn k 6nokam, cogepxawum pparMeHTbl TpaguunoHHoro obopyaoBaHus npu
BepTMKanbHOW pa3BoaKe.

HocTyn k 6rnokam, cogepXxalimm pparMeHTbl TpaguunmoHHoOro obopyaoBaHus npwm
rOpM30OHTasIbHOM MOKBAPTUPHOW pa3BOAKeE.

@ [ocTyn kK 6riokam, cogepXaliymM parMeHTbl TPaauLMOHHOTO 06opyaoBaHNUs Npu
ropuM3OHTanbHON pa3BOAKe C pacnpeaenvTenem.

1 7
[ocTtyn k 6rnokam, co3gaHHbIM Nnosib3oBaTenem
=+
* | CospgaHune HoBoro 6510ka B BUOE 3NIEMEHTA, BblAENIEHHOIO Ha PUCYHKE.

MnaHbI - 3aKknagka

3aknagka cooepXuT KHOMKM, Criyxallime Afs pucoBaHusl Ha ninaHax anemMeHToB obopyaoBaHus u
CBSI3bIBAHWUSI NIAHOB CO CXEMOW.

=i
= A e S G 5 = e e BT

OTaenbHbIM KHOMKaM NpUnucbiBaoTcs criegyrolme pyHKUmK:

UL -y e

57 (C) SANKOM Sp. z o.o.



2 laHHbIe

PvcoBaHue nogatoLmx Tpy6onpoBooB.

PucoBaHune obpaTHbIX TpybGoOnNpoBOaOB.

PucoBaHune ogHOTpYyOHbIX TpybONpoOBOAOB.

PucoBaHue apmaTtypbl.
Al
PucoBaHue otonutenbHbIX Npubopos.

GBI

PucoBaHune nognonbHbIX OTONUTENbHbIX I'IpVI60pOB.

u
=
=
=

BcTaBka onucaHusi Npon3BObHOMO 3fieMeHTa 060pyAoBaHuUS.

]
=

BcTaBka onncaHmna nomeleHus.

°
o
=

PrcoBaHue 3TUKETKM NPOU3BOSILHOIO 3riemMeHTa 06opyaoBaHUS.

55

BkntoveHune pexnma CBA3blIBaHNA CXeMbl C NniiaHaMu.

CmMoTpu Takxke:

PucoBaHue cxembl 1 BBOA AaHHbLIX 006 aneMeHTax o6opyaoBaHus.

218 MpuHUMNBbI HYyMepauuKn aneMeHTOB 06opyaOBaHUA

BBoA AaHHbIX, Kak 1 aHanma nosly4YeHHbIX pesynbTaToB, MOXHO 3HAYUTENbHO 06NerynTb,
COOTBETCTBEHHO NMPOHYMEPOBaB OTAESbHbIE 3aneMeHTbl 06opynoBaHus. Heobxoammo
HymepoBaTb pa3Boasine TpybonpoBoAbl, OTanMBaeMble NOMELLEHNs!, a Takke Te NoMeLLeHus,
Yyepes KOTopble NPONoXKeHbl TPYOONPOBOALI NPOEKTUPYEMOro 060pYA0BaHUS.

OnpepeneHne Hymepauun He CrIULLKOM TOYHOe, TaK Kak B AeNCTBUTENbHOCTM SfieMeHTam
060pyaoBaHMsa MOXHO NpUcBanBaTb CUMBOJIbI, COCTOSILLME Kak M3 LUMdp, Tak U n3 6yks. B Tekcte
MCMonNb3oBaHbl TEPMUHbI, B NOpsiAke 3aMeHbl, HOMep 1 CUMBOS.

O6wume TpeboBaHMs, OTHOCUTENBHO HyMepauun, cnegyoLlme:

1. Kaxgbli ydacTok ceTu pas3Bogsalmx TpybonpoBogoB AOIMKEH MMETb CBOMHOMEP (CMMBON),
npuyem nogarLume n obpatHble TpPyOoNpoBOAbl paccmaTpuBaloTcs 0cob60. ATO 03HAYaEeT,
4YTO NogawLmi n obpaTHbIN TpybonpoBodbl MOryT UMETb OAWMH U TOT XXe HOMep (CMMBON).
Tak kak MHpopmauums 0 coeguHeHnsix TpybonpoBoaoB 1 APYrMX arieMeHToB 06opyaoBaHMS
CUMTBIBAETCH C PUCYHKa rpacdhnyeckun, To nporpamMmma He TpebyeT, 4Tobbl y4acTkun Obinn
NPOHYMepOBaHbI, OQHAKO, NpUCBanBasi HOMepa yvyacTkam, UTOMM pacyeToB B TabnMYHOM
dopme byayT 6onee HarnsaHbI.

2. Kaxgbii notpebutens Tenna AoMKEH UMETb TaKOW e caMblii HOMEpP, Kak U Y4acCToK, K
KOTOPOMY OH MOAKITH0YaeTCs.

3. Kaxxgoe nomelleHne OOMKHO MMETb CBOWM YHUKANbHbBIA HOMep (cumBon). Ha cxeme
o6opyaoBaHNS TO Xe caMoe NMOMeLLeHUe, Kak afieMeHT PUCYHKa, MOXeT pacnonaratbCcs B
HECKOmMbKNX MecTax, 0QHaKO BCerga OTHOCUTCS K TOMY XXe caMOoMy Habopy OaHHbIX.

UTtoObl 6onee ahpeKkTMBHO NCNOMb30BaTh MHCTPYMEHTLI Pa3MHOXEHUS rpaddnyYecKmX JaHHbIX Ha
cxeme, JOCTYMHble U3 MeHio lNMpaBka, Heo6Xxo4MMO NPOM3BOSIBHO MPOHYMEPOBATh ANIEMEHTbI
obopyaoBaHuda. Huxe onvcaHbl pekomeHayeMble cnocobbl Hymepauuu.
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Hymepauusa nomeweHnn

Homep (cMMBOM) NOMELLEHNSA MOXET COCTOSATb M3 MATU 3HAKOB (Lndp 1 OyKB).

PekomeHayeTco, Ha KaXXaoM ovepeHOM aTaxe yBenuymeatb Hymepaumto Ha 100 unm Ha 1000,
€CINN YNCI0 NOMELLEHMI Ha ogHOM aTaxe 6onbwe 100. B Takom criyyae noMeLleHns Ha NepBOM
aTaxe MMerT HoMepa (cumBonbl) 1, 2, 3, u T.4., Ha BTopom aTtaxe 101, 102, 103 n 1.4., Ha
TpeTbem ataxe 201, 202, 203 n 1.4.

Ecnu pacnonoxeHne nomelleHnin Ha nocneayowmnx aTaxax Takoe xe camoe, TO 3T0
Heo6xoQuMO MCNonb30BaTh NPY HyMepauun. Hanpumep, Tam, raoe Ha nocneayrLmnx ataxax
NMeTCS Takne Xe camble Unv NoAobHbIE NOMELLEHUS, TO UX HeOBX0OUMO NPOHYMepOoBaTh
cnegyowmm cnocobom: 1 - Ha nepBom ataxe, 101 - Ha BTopom aTaxe, 201 - Ha TPeTbEM 3Taxe U

T.0.

Hymepauusi nomMeLLeHNn, CornacHo BblLENPUBEAEHHbLIM NpaBunamM, No3BosseT YCKOPUTb
co3faHue faHHbIX 06 oYepeHbIX aTaxax C MOMOLLbI KoMaHAbl CreayroLwmnin aTax.

Hymepauus cetn Tpy6onposogoB

Homep (cnmBos) y4acTka COCTOUT 13 ABYX YacTen. [lepBas 3 HUX - 3TO TPEX3HaYHbIN (OyKBbI U
uMdpbl) HOMep (CMMBOJT) CTOsIKA, K KOTOPOMY NMPUHAAMNEXUT y4acTok. BTopas yacTb -
NATU3HAYHbIN (BYKBbI U LMdPLI) HOMEP (CMMBOI) ydacTka B OKPECTHOCTM CTOsIKA.
PekomeHayeTcsi, Kak U B Criyqae NMOMELLEHUI, Ha o4YepeaHbIX 3Taxax yBenmymMBaTb HOMep
(cumBon) yvactka Ha 100 nnm Ha 1000.

I
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B cnyyae cuMmeTpuyHON ceTu TpyGonpoBOAOB NoAatoWwmnM 1 o6paTHbIM yyacTkam Heobxoammo
npuceamBaThb Te e camble CUMBOJIbI.

Mpwn Hymepaummn ceTn ropm3oHTanbHbIX TPyO6ONpPOBOAOB, PA3BOASALLMX BOOY K CTOSIKaM, 3a
CUMBOJT MOXHO NpuHATb 6ykBy R (pa3Bogka).

CobnogeHne BbILLENPUBEAEHHbBIX PEKOMEHAALUMUIN CNOCOOCTBYET 3HAUNTESTILHOMY
COBEPLLUEHCTBOBAHMIO NpoLiecca BBOAA AaHHbIX.

Hymepauusa otonutenbHbIX NPUOOPOB U ApYyrnx noTpeburteneun tenna

OTtonuTtenbHble Npubopbl 1 Apyrne NoTpedbuTenn Tenna He TPebyT HyMepauuu, Tak Kak
nporpaMmma cama yCTaHOBUT UX Homepa (CMMBOSbl). OHM MOTyT ObiTb TAKUMM XXe CamMbIiMU, KaK U
HOMepa (CMMBOIbI) Y4aCTKOB, Ha KOTOPbIX MOAKIHOYATCS.

CmMmoTpuM Takxe:

BBop naHHbIX, BBOA AaHHbIX B Tabnuvubl, PrucoBaHne cxemMbl U BBOA AaHHbIX, CBA3AHHbIX C
aneMeHTamu obopyaoBaHuA.

21.9 NMpoekTupoBaHne o60pyaOBaHUA OXITAXXAEHMUA NOMELLEHUN

AKTyanbHas Bepcusi NpefocTaBnsieT BO3MOXHOCTb AN NPOEKTUPOBaHUA ceTu TpybonpoBOAOB 1
nogbopa apmMaTtypbl B 000py40OBaHUN OXITaXOEHUS.

YUTtoObl HaYaTbL NPOEKTUPOBAHNE Takoro 06opyaoBaHUsS HEOOXo4MMO B MeHIO [laHHble BbIOpaTh
komaHay O6uwune, a 3aTeM B BbICBEYEHHOM AManoroBoM okHe [laHHble - Obwme, B none ¢ Tn
3agaTtb TemnepaTypy nogaym B npegenax ot 3 go 15 oC. B none dT Hy>XHO BBECTM pacyeTHOE
HarpeBaHve BOAbl B 000pYAOBaHUN OXIaXAEHUS.

Bo Bpems pacyeToB 060pyaoBaHUSA OXNaxaeHus nporpammMa He paccynTbiBaeT JOMNONHUTENbHOE
oxnaxaeHue oT TpybonpoBoaoB (3aknagka TpybonpoBoabl M3onmMpoBaHa). B ceA3n ¢ aTum B
Tabnuuy ¢ AaHHbIMK O TPpybGonNpoBogax HET HEOOBXOANMOCT BBOAUTL MHpopmaLmo 06
NCNPaBHOCTM U30MALMKN TPYyOonNpoBOAOB. Takke MOXHO HE pUCOBaTb 30HbI MOMELLEHUS.
MpoekTnpys obopyaoBaHme oxnaxgeHus, Hy>KHO MOMHUTb, YTO K ceTn TpybBonpoBO4OB MOXHO
NoACOeaUHATb TOMbKO Apyrne notpebutenu Tenna (Henb3s NPUMEHATb KOHBEKLMOHHbIE
oTONUTENbHbIE MPUBOPHI).

2.1.10 KaTtanoxHble gaHHble

lMporpamma paGoTaeT cCOBMECTHO € 6a30M KaTanoXHbIX OaHHbIX, B KOTOPOW COAEPXKUTCS
MHdopMaumo o Tpybax, oTonuTeNbHbIX Npubopax u apmaType. 3anMcaHHble B 6ase
XapakTePUCTUKM OTAENbHbIX 3NeMeHTOB 060pya0BaHMS UCMOMb3yHTCA NPOrpaMMOn BO BpeMS
NpOCTaBneHns TENMOBbIX U MTMAPaBMYECKNX 3Ha4YeHUn obopyaoBaHKs, a Takke B npouecce
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cO3[aHus BEIOMOCTEN MaTepunarnos.

Bnarogapsi kaTanoXHbIM AaHHbIM, YMEHbLUUIIOCH YMCIO BBOAMMbIX BENUYMH. [JononHuUTEeNbHas
nonb3a, KOTOPYH rapaHTUPYOT BHECEHHbIE B KaTasor afieMeHTbl 060pyA0BaHUsl, COCTOUT B
0CBOGOXAEHNM NPOEKTUPOBLUMKA OT HEOBXOAMMOCTHM NoMCKa UM 3anoOMUHAHUSE MHOTUX
XapakTepUCTMK, YTO B pe3dynbTaTe NpuBeaeT K YMeHbLUEHWIO KONMYecTBa HeBepPHO BBEAEHHbIX
AaHHbIX.

HecmoTpsi Ha OrpOMHY0 pa3HOPOAHOCTb TPYO, apMaTypbl U OTONUTENbHbLIX NPUBOPOB,
[AOCTYMHbIX Ha HaLleM pbliHKE, B MporpamMmme npeaycMoTpeHa BO3MOXHOCTb Bbibopa 13 6asbl
[AaHHbIX TONMbKO TeX 3N1eMEHTOB, KOTopble OyAyT UCNONb30BaHbI B TEKYLLEM MPOEKTe.

CMmoTpuM Takxe:

BBoa gaHHbIX, MeHto [1aHHbie.
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3 PacueTbl

MapameTpbl pacyeToB
PacueTnl

3.1 MapameTpbl pacyeToB

YcTaHaBnuBas napameTpbl pacyeToB, MOXHO B MOSIHOM 06beMe BNUATbL HA NPOLLECC pacyeToB.
Mpw co3gaHnMmn HOBbIX JAHHbLIX NporpamMmma BblOMPaeT 3HAYEHMS NapaMeTpOB pac4eToB No
YMOJYaHUIO.

YT100bl M3MEHNTbL NapameTpbl pac4yeToB, HEOOX0AMMO 13 MeHKo [JaHHble BbIOpaTh KOMaHAy
O6Lwune 1 B BbICBEYEHHOM AMANOroBOM OKHe BblbpaTb 3aknagky NapameTpbl pacyeToB.

BHumaHme !

anI OTCYTCTBUU ONbiTa AnA BbINOJIHEHUA NPOEKTa He creayeT USMEeHATb npegnonaraemMblie
napamMeTpbl pac4eToB. Hel'lpaBVIanble BeJINYUHbI MOTyT NpuBeCcTU K BO3BHMKHOBEHUIO OLUMBOYHbBIX
UTOroB pac4yeToB.

CmMoTpu Takxe:
Mento [1aHHble komaHaa Obuwme.

3.2 PacueTnl

C uenbio BbINOMHEHNs pac4yeToB ANs TEKYLMX AaHHbIX HE06X0aMMO BbiGpaTh komaHay PacuyeTbl
UMW KHOMKY Ha NaHenu OCHOBHbIX OYHKLMIA NPOrpamMMbl.

[nsa 6bICTPOro BbI3oBa KOMaHAb! CIYXUT KHOMKa PacyeTbl, Haxoaswasaca Ha naHenu
OCHOBHbIX PYHKLMIA NporpaMmmbl.

@ KomaHay MOXHO Takxke Bbl3BaTb, HaXnumasa krnasuiy F9.

Bo Bpems pac4eToB nporpaMmMa yunTbiBaeT NapamMeTpbl pacyeToB, BBEAEHHbBIE B OOLLNX AAHHbIX
(3aknagka MapameTpbl pacyeToB).

Mpouecc pac4eToB COCTOMT M3 HECKONbKMX 3TanoB. [locne kaxgoro n3 atanos nporpaMmma
npoBepseT NX Ha Hanuymne owmnboK, He NO3BONAILNX AanbHeNnwWee NPoL4OIKEHE pacyeToB.
Ecnn panbHenwmne pacyeTbl HEBO3MOXHbI, TO NMpoLecc pacdeToB 6yaeTt npepeaH. VIHpopmaums
00 owmbkax 6ygeT 3anncaHa Bganne ¢ obHapy>XeHHbIMW oLnbKamu.

Ecnn B npouecce pacyeToB Obinv o6HapyXeHbl OLWMOKM, TO NOCIE UX OKOHYaHUS NporpaMmma
BbICBETUT COOTBETCTBYIOLEE MH(POpMaLMOHHOE COOoBLLEeHNE, a TakkKe BbI3OBET OKHO CO CMUCKOM
0OHapy>KEeHHbIX OLLMOOK.

Hwxe onncaHbl oyepenHble 3Tarnbl pac4yeToB.

CoxpaHeHue TeKyliero ¢panna gaHHbIX Ha gucke

CHauvana nporpamma BbICBEYMBAET AMAnoroBoe OkHO C MHdopmauunen ob akTyanbHOM aTane
pac4yeToB U COXpaHsieT Ha aucke dann ¢ TeKYLUMM AaHHbIMMU.

Haxoasiwasncsa B guanoroBoM okHe kHorka MpepbiBaHue pacyeToB AaeT BO3MOXHOCTb
npepBaTb pacyeTbl MOCNe OKOHYaHUS KaXxaoro aTtana.

KoHTponb 3a NpaBUMNbLHOCTLIO PUCYHKA
MpoBepka NpaBUNIbHOCTN COEAMHEHMI YYaCTKOB, BXOASLLMX B COCTaB ceTu TpybonpoBoAoB,
pas3BoasLLMX TENIOHOCUTENb K OTAENbHLIM NOTpebuTensam Tenna.
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KoHTponb 3a npaBUnbHOCTBIO NOACOEANHEHUS NOTPEOUTENEN Tenna K CeTU pas3BoaALmnX
TpybonpoBoaoB.
Ownbkun, obHapyxeHHbIe Ha 3TOM 3Tane, BbI30BYT NpepbiBaHNE pacyeToB.

KoHTponb 3a npaBuUNbLHOCTLIO BBOAUMBIX AaHHbIXHa 3TOM aTane nporpaMmma obHapyxusaet
He3anoNHEeHHbIe A4Yenkn Tabnuubl, OLIMOOYHO yKa3aHHbIE KaTanoXHble CUMBOIbI 1 0O03HAYEHNS,
a Takke NpoBepsieT NPaBUNIbHOCTb PACMOSIOKEHUS apMaTypbl.

KoHTponupyeTcsa pacnonoxeHveapmaTypbl, KOTOpas MOHTUPYETCA HA CUMMETPUYHBIX
TpybonpoBogax.

Ownbkun, obHapyxeHHbIE Ha 3TOM 3Tane, BbI30BYT NpepbiBaHNE pacyeToB.

KoHTponb 3a NnpoueHTHbLIMU JONAMU MOLHOCTU OTONMUTENbHbLIX MPUOOPOB B NOMELLEHUSAX
MpoeT npoBepka CyMMapHOM NPOLIEHTHOW OSN MOLWHOCTW, BblAENSIEMOMN OTOMUTENbHBIMU
npnbopamu B OTAENbHbIX NOMELLEHUSIX, KoTopasa gormkHa coctaenaTe 100%.

Ownbkun, obHapyxeHHbIE Ha 3TOM 3Tane, BbI30BYT NpepbIiBaHNE pacyeToB.

Mop6op anameTpoB TpyGoOnpoBOAOB
Mopbop anameTpoB TPyOONPOBOAOB COrNACHO KPUTEPUSAM, 3ad4aHHbIM B MapamMeTpax pacyeTos.

OnpepgeneHne TeNNONOCTYNIEHNA, MOA0OP OTONUTENbHbLIX NPUOOPOB N NOTOKOB BOAbI,
noAxoAsALmnX K noTpeéuTensm Tenna.

OnpepgeneHue TeNnonocTynieHnn oT TpybonpoBoAOB, a Takke Nogdop OTONUTENbHbBIX
npnbopos.

Mpw perynupoBaHuu cylecTBytowero obopyaoBaHmsa nporpamma nogbupaeT NnoTokn BOAbI
TakuMm crnocobom, 4tobbl obecneunTb TpebyemMyto TENMOBYHO MOLLHOCTL NOTpedutenen tenna.
Mpun nogbope notoka y4nTbIBAETCS AOMYCTMMOE, MUHUMArbHOE Y MaKCUManbHOE OXNaXxaeHne
BOAbI B MOTPEOMTENSIX, @ TaK Xe 3afaHHas NpoLeHTax Aons TennonocTynneHun, agekTnBHO
nepefaHHbIX B MOMELLEHME (COrnacHoO C KpUTEPUSIMU, YKa3aHHbIMM B NapamMeTpax pacyeToB)

Mop6op BeHTUNEN N HACTPOEK ANA NpeaBapUTENIbHOW PerynmpoBKHU.
OnpepaeneHne rmapaBnMyecKkMx COMPOTUBIIEHNI B OTAENbHbBIX LMPKYALMOHHbBIX KOMbLAxX
obopynoBaHus, a Tak e nogodop HaCTPOEKPErynMpyoLEen apmaTypbl.

KoHTponupoBaHue UTOroB pac4yeToB.

Ha atom aTane nporpamma NpoBOAUT MNOCNEAHWUA KOHTPOSb NOMyYEeHHbIX UTOroB pac4eTos. [Mpu
oBHapyxeHun cepbes3HbiX OLLIMBOK NpepbiBaeTCs NPOLEeCcC pacyeToB, He AONyCcKas npu 9ToM
coxpaHeHuedpanna ¢ utoramm

AHanus pacxoga Boabl B NPOeKTMpPyeMOM 060pyaoBaHUM.

Ecnu npu ycTaHoBke NapaMeTpoB pacyeToB BbiOpaHa onuusi aHanusa pacxofa BoAbl B
obopyaoBaHMK, TO NporpaMma BbINOMHUT AOMNOSHUTENbHbIE pacyeTbl, UMEILLMEe CBOeN Lenbto
NpoBepKy pasgeneHust BoAbl K OTAeNbHbIM NoTpebuTensm Tenna.

CoxpaHeHune UTOroB pac4yeToB.

Ecnn Bo Bpemsi pacyeToB He OyayT obHapyXeHbl cepbe3Hble OWnOKM, TO Ha aucke byaet
3anucaH dann ¢ uToramm pacyeToB. 3aTo Tam, rae u3-3a o6HapyXeHHbIX OLINMBOK pacyeThbl He
MOryT ObITb 3aKOHYEHbI, MporpammMma oToGpasnT COOTBETCTBYHOLLEE COODLLEHME.

[lns npocMoTpa UTOroB pacyeToB, a Takke CrnmMcka 0BHapY>KEHHbIX OLLUMBOK CNY>XUT KoMaHAaa,
Bbl3blBaeMasi U3 MeHto Mtoru.

CmoTpum Takxke:

KomaHga PacyeTtbl, meHto [JaHHble, MeHto Torn.
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3.3 Mouck n yctpaHeHMe owmnboK

B npouecce BLINOMHEHMST pacyeToB NporpamMmmMa 3anucbiBaeT B dpaisi ¢ owmbkamm
npegynpexgeHus n nHpopmaumo o6 obHapyKeHHbIX oLnbKax.

C nomouubto komaHabl OWwnbKKM, BbI3bIBAEMOW U3 MEHIO MITOrM, MOXXHO OTOOpPasnTb OKHO CO
CMNCKOM OLLMOOK.

B aTom cnuncke Becb Habop COOBLLEHWI, HAUMHAsA C MHCPOPMALMM O HEMOJHbIX AAHHbBIX U3-3a
owmnboK B CTPYKTYpe AaHHbIX, M 3akaH4MBas npeaynpexaeHnsamm, nHpopmmpyowmmmn o6o Bcex
cny4asx, n3-3a KOTopbIX He MOXeT BbiTb MOMHOCTBIO NPaBUIBEHO CPOEKTUPOBAHO
obopyaoBaHusi.

Mcnonb3ysa OOCTYMHYO B cnvcke yHKLUMIO Nokanmsaumm owmnbok, Heobxoammo onpeaenntb
MECTO MX NOSBNEHUS, U, MO BO3MOXHOCTU, BHECTU COOTBETCTBYHOLLME MOMPaBKM B AaHHbIE.

Mwa npnymHy BO3HMKHOBEHMS OLUIMBOK, He0O6X0AMMO 06paTUTL BHUMAHME Ha TOT GaKT, YTO
nporpaMmma He Bcerga B COCTOSIHUM TOYHO yKa3aTb MECTO UX NOSIBIIEHUS.

B cBsi3n ¢ 3TMM B HEKOTOPbLIX, 0COBO0 CIOXHbIX Cry4vasx, YHKUMWIO fTokanusaumm owmnbok
HeobxoaMMO TpakToBaTb Kak MHCTPYMEHT AN OPUEHTaLMM Npu onpeaeneHnn NpuYmnHbl
BO3HUKHOBEHWS OLLNOOK.

Cnuncok ownbok Takke HaxoguTcst B TabnuyHom Yactu okHa [aHHble - PucyHkn n okHa Utorm -
PucyHkn.

CmMmoTpuM Takxe:

PacyeTbl, Owmnbkn, Cnncok ownbok, BBoa gaHHbIX.
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4 UTtorm

NTorn pacyetoB
BegomocTtn matepunanos

4.1 Utorn pacuetoB

BbizoB komaHabl Pac4yeTsl npuBeaeT K BbIMOJIHEHNIO paCcy4eToB AJ1d TeKYLMX JaHHbIX.

Ecnu B npouecce pacyeToB nporpamMmma He 06HapPYXWUT B JAHHbLIX OLUMOOK, KOTOpblE HE NO3BONAT
NX NPaBWUIbHO 3aBEPLUNTb, TO HA AMCKE 3anuwieTcs hann ¢ uToramm pacyeTos.

3aTem nporpamma cuMTbIBaeT hann ¢ utToramm Unm, eCnm OH OTCYTCTBYET, MHAOPMUPYET 06
3TOM, oToBpaXkas Ha aKpaHe COOTBETCTBYHOLLEE COOBLLEHME.

CunTaHHbIe NTOMM pacyeToB MOXHO NPOCMOTPETL Kak B TabnunyHom popme, Tak 1 B rpadpmyeckom
B BMAE CXeMbl, BblbMpas COOTBETCTBYIOLLYIO KOMaHay u3 meHto Utoru, nnbo pacnevataTs,
ncnonb3ysa komaHay MNMeyatb. [Ana neyaTn NTroB B BUAE CXEMbl CIYXUT KOMaHAa lNMeyaTb cxembl
13 meHo Gann.

NTorn pacyeToB npencraBnsoTcsa B rpadgudeckon gopme B okHe Vtorm - Cxema 1 B TabnmyHom
dopme B crneayoLwmx Tabnuuyax:

NTorn - Obwme

Ntoru - NMomeLlueHns

Ntorm - TpybonpoBoabl

Ntorn - OTonutenbHble Npnbopsbl

NTorun - KoHCTpYKUMA NOANOMbHBIX OTONUTENbHbBIX NPpMbopoB
Ntoru - MNMoanonbHbie oTonUTENbHbLIE NPUGOPBLI

Wtorn - [pyrne notpebutenu

Wtoru - Hacocel

NTorun - LIMpKynsiUMOHHbIE KOMbLa

Wtorn - HacTtporiku

Copepxnmoe 6onblUMHCTBA TabnmL MOXET ObITb OTCOPTUPOBAHO OTHOCUTENBHO BbIOPaHHOro
kntoya. [lnsa aToro Heobxoammo M3 meHto Ntorm BoibpaTb KomaHgy CopTupoBKa UTOMOB.

[ns onpegeneHus cTpok 1 ctonbuos, kKakne 6yayT oTobpaxkeHbl B Tabnvue ¢ nToramm pacyeTos,
CNyXuT komaHga PopmaTnpoBaHue Tabnuubl, BbidbiBaemasi U3 MeHto Toru.

Bua cxeMbl ¢ utoramm pacyetoB (LBET, NMHWM, TUN WpUGTA, BUL S3TUKETOK SNIEMEHTOB U T.1.)
MOXXHO MOAMULIMPOBATbL C NMOMOLLbI0 komaHg PopmMaT crioe pucyHka n dopmat 3TUKETOK
3/1EMEHTOB.

B npouecce pacueToB Takke cosgaeTcs dann co CnMckoM owmnbok. C NoMOoLLbI KOMaHAb!
Owwnbku, BbI3bIBAaEMON 13 MeHI0 NTorn, BygeTt oTobpakeHo Ha 3KpaHe OKHO CO CMUCKOM OLLMOOK,
OBHapy>XeHHbLIX BO BPEMS PACYETOB.

lMporpamma Takke co3gaeT BeAOMOCTb MaTepuarioB, UCMOSb3yeMbIX B 000pygoBaHUM .

CmoTpum Takxke:
KomaHga PacyeTbl, MmeHto NTorn, komanga MaTepuarnoi.

67 (C) SANKOM Sp. z o.o0.



4 Utorn

4.2 KoHCTpyKUMA NoAnosibHbIX OTONUTENbHbLIX NPU6opoB

MporpamMmma no3BonsieT co3aaTtbh KaTanor KOHCTPYKLUMIA NOANOSbHBIX OTONUTENbHbIX NPUGOPOB.
YT06bl NPOCMOTPETL 3TOT KaTanor cneayeT U3 MeHto [JaHHble BbiopaTh komaHay KoHcTpykuus
noamnorn. oTon. NpubopoB. BbicBeueHHOe AnanoroBoe okHo [aHHble - KOHCTPYKUMSI NOANOMbHbIX
oToNUTENbHBLIX NPUBOPOB AAET BO3MOXXHOCTb NPOCMOTPETL U OTPEAAKTMPOBATb KOHCTPYKLMM, a
TaKKe cYMTaTb KOHCTPYKLMUM NOAMNONbHBIX OTONUTENbHbIX NPUGOPOB, CO3aaHHbIX B APYrMX
npoekTax.

Bnarogapsi npyMeHeHuo kaTanora KOHCTPYKLUMI NOANOMbHbLIX OTONUTENBbHLIX NPUGOPOB,
CHW)XaeTCsi KONMYeCTBO AaHHbIX, BBOAUMbIX NPY NPOEKTUPOBaHUM MOAMNOSNbHbIX OTOMUTENbHbIX
NpUBOPOB B KOHKPETHLIX MOMELLEHUSIX.

CmMmoTpuU Takxe:

BBopg gaHHbIX, MeHo [JaHHble, komaHga KoHCTpykuusa noanos. oton. npubopos.

4.3 WUtorm - Hacockl - Tabnuua

Tabnuua cogepxut Tpebyemble napameTpbl paboTbl HACOCOB. [N ee 0TOBpaXKeHUsT CITYKUT
komaHga Hacocsbl , Bbi3biBaemas n3 MmeHto torn. Ee Takke MOXXHO HalTK B TaONUYHOW YacTu
okHa Utorm - PucyHku.

Kaxkaas cTpoka Tabnuubl KacaeTcss O4HOrO Hacoca.

B oTgenbHbix cTonbuax Tabnuubl HAXoaUTCA criegyoLwias MHopmauus:
Homep [lByxcocTaBHOM HOMep (CMMBOJ) y4acTKa, Ha KOTOPOM PacrosioXeH Hacoc.

Crosik Homep (cnmBos)cTosika, K KOTOPOMY MPUHAANEXMUT y4aCTOK.

Yyact. Homep (cumBOn) yyacTka B OKPECTHOCTU CTOSIKA.
dP, [Na] Tpebyemoe gaBneHue, co3gaBaeMoe HacoCOM.
G, [kr/c] PacueTHbI MaccoBLIV pacxod BoAbl, NEpeEMELLAaEMO HACOCOM.
H, [m] Tpebyembin Hanop Hacoca.
V, [M3/4] PacueTHas o6bemHasa nogaya Hacoca.
T, [oC] Temnepatypa Bofbl, NepemMeLLaemMon HaCoOCOM.
Ro, [kr/m3] [1noTHOCTb BOAbI, MEPEMELLAEMON HACOCOM.

dP H20, [Ma] Tpebyemoe gaBneHne, co3gaBaeMoe HaCOCOM, NEPECHNTAHHOE Ha BOAHYHO
XapakTepuUCTUKy Hacoca.

H H20, [m] Tpebyembin HAaMnop Hacoca, NepecyYnTaHHbI Ha BOAHYIO XapaKTePUCTUKY
Hacoca.

Ecnu TennoHocuTenem nnun xonogoHocuTeneM ABRsSeTCs pacTBOP MNKONSA (KMAKOCTb C
OonbLuen BA3KOCTbIO U MHOWM MIIOTHOCTLIO, YeM Boda), To 3HadveHust dP u H yctaHaBnueatoTcs
ANSA rIvMKons.

Tak kak 4acTo B KaTtanorax HacoCOB 3a4at0TCA XapaKTepuUCTUKK, Kacalolmecsa nepemMmeLLeHmns
BOAbl, TO MporpamMmma nepecuntaeTt Tpebyemble napameTpbl paboTbl Hacoca ¢ rnuvkons (dP, H)
Ha Bogy (dP H20, H H20). bnarogapsi atomy, ncnonb3ys 3HadeHnsa dP H20 n H H20 moxHo
nopobpatb Hacoc, nepemMeLLatoLLnin pacTBOp MNKONA, BOCNOMNb30BaBLUMCH BOAHOM
XapaKTepucTukon (rpadmnkom mnu tabnuuen).
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Copepxmnmoe Tabnuubl MOXHO OTCOPTUPOBAaTb COrfacHO BbIOPAHHOMO Kio4a. Takke MOXHO
yCTaHOBUTb ee popmar.

Coaepxunmoe sveek B Tabnuuax ¢ UToraMm U3MeHUTb Henb3s. 3aTo AoCTynHa YHKUUS
KOnMpoBaHWs BblaeneHHoro goparmeHTa t1abnuubl B Oydep obmeHa.

CmMmoTpuM Takxe:
Mento Utorn, Ntorm pacyetos, komanga CopTupoBka, [NepemelyeHme no tabnuue.

4.4 BepnomocTtb matepuanos

Benomocty matepuanoB cogepxat nHdopmaumio o Tpybax, apmaType n OTONUTENbHbIX
npubopax, Ncnosfb3yembix B 060pydoBaHNN.

HocTtyn kK aTon MHPOPMaLMM BO3MOXEH TONbKO TOraa, Korga Ans TeKyLWMX AaHHbIX Obinu
npoBeAEHbl pacyeThl.

Bepomoctn matepunanos oTobpaxatoTcsi B cneayoLwmx tabnuuax:
MaTtepuansl - Tpy6bl

MaTtepunansl - ApmaTypa
MaTtepuansl - OTonutenbHble NpMbopbI
YUTtoObl npocMoTpeTb Tabnuubl ¢ Be4OMOCTAMM Matepuanos, HEO6Xo0OUMO:
1. N3 meHto UNTorm BbibpaTb komangy Matepuansi.

2. B oToGpaxeHHOM nogMeHo BbibpaTb kKomaHay Tpyobl, Apmatypa unm OTonuTernbHble
npuoop.l

CmoTpum Takxke:

KomaHga PacyeTbl, MeHo MaTtepuansl.

441 MaTtepuansi - TpyObl - Tabnuua

Tabnuua cogepxuTt Be4OoMOCTb Tpy6, ncnonb3yemblx B NpoekTupyemom obopygosaHuun. [ng ee
oTOOpaxeHns cnyxuTt komaHga TpyObl, BbidbiBaemas U3 MeHto MToru - Matepuansi.

[ns kaxgoro Tuna Ty6 co3gaeTtcs cBosi ocobas Be4OMOCTb.

BegomocTb Tpyb HaunMHaeTcst CTPOKOWM C MHGpOopMaLIMEN O KaTanoXHbIX CMMBONax Tpyb n cumeone
npoussoautend. Cnegyrowasa cTpoka COAepXuT onucaHuve. Nocneayowme CTPoKM cogepxaT
MHOpMaLMIo, KacarLycsa oTAeNbHbIX HOMUHAMNbHbIX AMaMeTPOB.

B koHUe BegoMOCTKU nporpamMmma nomellaet NpoCyMMUPOBAHHbIE 3HAYEHUS U3 OTAENbHbIX
CcTONIOLIOB.

B oTaenbHbix cTonbuax Tabnuubl HaxoauTcs crieaytollas MHpopMauus::

dn, [MM] HomuHanbHbIM gnameTp Tpyo.

L, [m] [nuHa Tpy6 ¢ anameTtpom dn.
V, [n] EmkocTb Tpy6 ¢ guameTtpom dn v gnuHon L.
M, [kr] Macca Tpy6 ¢ anametpom dn v gnuHon L.

LleHa, [zl]] Mecto ansa BBoaga ueHbl Tpyo.

CmMmoTpum Takxe:
Mehto Utorn, BegomocTe matepmanos, lNepemelyeHune no tabnuvue, [JaHHble KaTanoXHbIe.
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4.4.2 MaTtepuansi - OTonutenbHble NpUbopbI - Tabnuua

Tabnuua cogepXut BEAOMOCTb OTOMMUTESNbHBIX MPUBOPOB, UCMOSb3YyEMbIX B NPOEKTUPYEMOM
obopygoBaHun. [Insa ee otobpaxeHus crnyxut komaHga OtonuTenbHble NpMbopsbl, Bbi3biBAeMas
n3 meHto Utorm - Matepuansl.

[lna KaXxxgoro TmMna oTonuTeNbHbIX NPUOOPOB CO34aeTcs OTAeNbHAas BEAOMOCTb.

OHa HauMHaeTCsi CTPOKOW C MHApopMaLMe okaTanoXHbIX CUMBOSIax OTonMTeNbHOro npnbopa u
cumBone npoussoauTens. CrneaytoLias CTpoka CoaepXuT onvcanue. Mocneayowme CTpokm
KacatoTcsi OTONUTENbHBIX NMPUOOPOB KOHKPETHOM BENMUYMHLI. B KOHLIE BEAOMOCTM nporpaMmma
nomMeLLaeT NPOCYMMUPOBAHHbIE 3HAYEHUSI U3 OTAENbHbIX CTONOLIOB.

B oTaenbHbIX cTon6uax Tabnuubl HaxoauTcs cneayoLlas nHhopmaums:
Cumson KaTanoxHbli CMMBOI_TUMa OTONUTENBHOMO npubopa.

n/L, [wr./mM] BenunuuHa otonuTtenbHoro npubopa gaeTcd B BUAE Yncna SNeMeHTOB U ONnH
oTonUTENbHOro nNpmbopa (B 3aBUCMMOCTM OT Npeano4YnTaeMoro pasmepa).

Konuy, [wT.] KonnuyecTtBo otonnTenbHbIX NPUOOPOB AAHHOW BESTMYUHBI.

dn, [MM] HomMuHanbHbIM AnameTp NOAKMIOYEHNST OTONUTENbHBIX NPMOOPOB
Moga. Cnocob nogkntoyeHns oTonuTenbHbIX NPnbopos

V, [n] EMKoCTb oTOnMTENbHBLIX NPUGOPOB.

M, [kr] Macca otonuTenbHbIX NPMBOpPOB.

LeHa, [zl] MecTo ans 3anucm UueHbl OTONUTENbHbBIX NPUGOPOB.

CMmoTpuM Takxe:
Mehto Utorn, BegomocTe matepmanos, lNepemelyeHne no tabnuue, [JaHHble KaTanoXHble.

4.4.3 Martepuansi - ApmaTtypa - Tabnuua

Tabnuua coaepXmt BeAOMOCTb apMaTypbl, UICNONb3yEeMOWN B NPOEKTMPYEMOM 060pYyAOBaHUN.
[ns ee otobpaxeHus crnyxuT komaHga ApmaTypa, BbidbiBaeMasi n3 MeHto Ntoru - MaTtepuansi.

BegomocTb apmaTypbl co3aaeTcst OTAEeNbHO AN Kaxaoro Tuna Tpy6, M3 KoTopbix cobupaeTcs
obopygoBaHue. [Ins kaxaoro BMaa apMaTypbl co3gaeTcst oTaenbHas BeJoOMOCTb.

OHa HauMHaeTCsi CTPOKOWM C MHApopMaLMel O KaTarioxHbIX CMMBOMax apmaTtypbl U CUMBOMax ee
npousBoauTens. CneayoLas cTpoka cogepxuT onucaxume. MNMocneaytoLme CTpokM KacarTcs
KOHKPETHbIX AMamMeTpoB apmaTypbl. B koHLEe BegoMoCcTM nporpaMmMa nomMellaeT
NPOCYMMUPOBAHHbIE 3HAYEHMUS! U3 OTAENbHbIX CTONGLOB.

B oTgenbHbix cTonbuax Tabnuubl HaXoaUTCAa criegytowias MHopmauus:
dn, [MM] HomMuHanbHbIM gMamMeTp apmaTypsbl.
Konwuu [wt.] Konuyectso apmaTypbl C AaHHbIM HOMUHAMBHBIM ANaMeTPOM.
MpumeyaHue [ononHutensHasa nHdopmauus od apmartype.
LleHa [zl] MecTo ans BBoga LeHbl apMaTypbl.

CmMmoTpuM Takxe:
Mehto Utorn, BegomocTe matepmanos, lNepemelyeHune no tabnuue, [JaHHble KaTanoXHble.

bl
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4.5 CopTupoBKa cogepXXMmoro Tabnumubil

Copepxnmoe Tabnuubl C ToraMyM pacy4eToB MOXET OblTb OTCOPTUPOBAHO COMMAcHO BbIGPAHHOroO
Knoya.
C aton uenbto criegyer:

1. N3 meHto NTorm nnn n3 meHro buicTporo goctyna Beidpate komaHay CopTupoBKa UTOroB

2. B oToGpaxxeHHOM AnanoroBOM OKHE BbIOpaTh KITo4, OTHOCUTESIbHO KOTOPOro MOXET ObITb
oTCcopTMpoBaHa Tabnuua.

CopTupoBka obneryaeT aHanusa nosly4YeHHbIX UTOTOB PacyeToB.

CmMmoTpuM Takxe:
Mehto Utorn, komanga CopTtupoBka utoroe, lNepemelleHne no tabnumue.

46 dopmaTupoBaHue coaepKUMOro Tadbnuubli

Copepxnmoe 60onblUMHCTBA TabnumL ¢ UToramm pacydeToB MOXET ObiTb OT(hOPMaTMPOBAHO Nepes
BbIGOpom oTOOpakaemMbix CTONOLOB, a MHOTAA U CTPOK.
C aTon uenbo HeobxoaMmo:

1. 13 meHto NTorm nnmn na meHro GuicTporo goctyna Beidpate komaHay dopmaTtmpoBaHme
Tabnuu.

2. B oToGpaxxeHHOM AManoroBOM OKHE BbIAENUTb MOMNS ONuuMiA C COOTBETCTBYIOLLEN
MHopMaumen, npegHasHayYeHHON Ans pasMeLleHns B Tabnumue.

CmMmoTpuU Takxe:
Mehto Utorn, komanga PopmatmpoBaHme Tabnuy, MNepemelieHme no Tabnvue.
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5 NMapameTpbl padboThbI NporpaMmmbl

[nsa yctaHoBKM napameTpoB paboTbl NPOrpaMmbl CryXaT KOMaHAbl, Bbi3biBAEMbIE N3 MEHIO
MapameTpbl.
brnarogapst UM MOXHO:

- BbIGMPATb TUM 1 BENUYMHY CUMBOIOB, UCMOMb3yeMbIX B Tabnuue ¢ AaHHbIMU U UToramm
pacy4eToB;

- onpegenuTb, B kakoMm Buae 6yaet otobpaxkeHa naHesb COCTOSIHUS;

- onpeaenuTb, Kakue gannbl MoryT BblTb aBTOMaTUYECKN COXPaHEHbI HA ANUCKE B MOMEHT
OKOHYaHUs1 paboTbl C NPOrpaMMon;

- pewuTb, 6yaeT N nporpamma co3gaBaTh KONWUKO NPeablayLmnx BEPCUA AaHHbIX.

CyllecTByeT Takke BO3MOXHOCTb COXPaHEHUS! U OTKPbITUS NapaMeTpoB paboTbl MporpamMmbi.

CmMoTpu Takxe:

MeHto MapameTpbl.
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6 CTpyKTypa MeHIo

MpuHATas CTPyKTypa MEHIO rpynnupyeT nNo TemMaTuke KOMaHAbl, BbINOSHAEMblE NPOrpaMMO.
OTOenbHO packpbiBalOWMECS MEHH COAepXaT KoMaHAbl, CBsi3aHHble CO  CreayloLlyMm
onepauusiMu:

dann OTKPbITUE N COXpaHeHne hannoB C gaHHbIMKU, NevaTb, hopmMaTupoBaHue U
npeaBapuTenbHbIi NPOCMOTP MNeped BbIBOOOM Ha revYatb UM OKOHYaHue
paboTbl Nporpammbl;

MNpaBka onepauuy penakTUpoBaHMs B Tabnuuax Takue Kak: yganeHue, BCTaBka,
MOUCK M 3aMeHa TEKCTOB, a Takke KOMaHAbl, yryyliaowme BBO4 AaHHbIX;
Bug KOMaHAbl, CBsi3aHHble C MaHensiMM WHCTPYMEHTOB W  OKHaMU  Ans

rpacpmyeckoro BBOAA OaHHbIX HA CXeMe, a Takke npencTtaBfieHne UTOroB B
rpacmndeckon goopme;

AaHHble KOMaHAbl, Criy)awime Anst BBOAa OOLMX AaHHbIX, AaHHbIX O MOMELLEHUSIX,
rpacpmMyecknx [aHHbIX Ha cxeme W opMaTMpPOBaHUS BHELLHEro Buaa
pycyHKa Co cxemol obopyaoBaHus;

PacueTbl yCTaHOBKa napameTpoB paboTbl 1 BbINOSIHEHWE PACYETOB;

Utorun nNpocMoTp, hopMaTUpoBaHME N COPTUPOBKA MTOrOB pacyeToB, BEAOMOCTEN
MaTepuanos 1 JOCTYM K CINCKY C oLimbkamu;

MapameTpbl  yCTaHOBKa, OTKPbLITUE U COXpPaHEHMEe NnapameTpoB paboThbl NPOrpaMmbl;

OkHO onepauuun, CBA3aHHble C BbICBEYMBAHMEM, pasMeLLeHVEM, COXPaHEHWEM U
OTKpPbIBAHNEM PACMONOXEHNST OKOH;
CnpaBka OOCTYN K CpaBoYHOM MHbopMauuK, a Takke K MHopMauum o0 nporpaMmme.

Kaxabii NMyHKT COAEPXMT MOAPOGHO OMMCaHHble OTAENbHblIE MEHK M coaepXalluecs B HUX
KOoMaHabl.

6.1 dannbl - MeHIo

MeHto ®ain coaepXuT KoMmaHabl, CBSI3aHHbIe C onepaumsiMy OTKPbITUSE U COXPaHEHMUST AaHHbIX,
ne4aTy UTOrOB pacyeToB, a TakkKe OKOHYaHMsS paboThbl C NPOrpaMMon.

YUTtoObl HanTV ganbHenwy nHdopMaumo, HeobxogumMo BblbpaTb Ha3BaHME KOMaHAbI:

Co3paTtb gaHHble CospgaHue HoBoro dharna ¢ gaHHbIMMU.

OTKpbITb AaHHbIE OTKpbITHE cyliecTBytoLEro anna ¢ AaHHbIMU.

CoxpaHuTb faHHble CoxpaHeHue avina ¢ TEKYLUMMN OaHHBIMMN.

CoxpaHuTb JaHHbIE Kak CoxpaHeHune TeKyLmnx gaHHbIX B hanne ¢ HOBbIM
NMEHEM.

CoxpanuTtb B panneDXF CoxpaHeHne TeKyLLero pucyHka B dpanne B gpopmate
DXF.

CoxpannTtb B hanneWMF CoxpaHeHne TeKyLLero pucyHka B gpanne B gpopmate
WMF (Windows MetaFile).

MevaTb TAGNUUBI MeyaTb MTOrOB pacyeToB B BMAe Tabnuubl.

MpeaBapuTenbHbI NpocMoTp Tabnuy MNpocmoTp Tabnuy nepea nevarblo.
dopmaTt neyatu YcraHoBka hopmaTa nedaTtn Tabnuy,.
lMeyaTb pucyHka [MeyaTb pUCyHKa CXEMbI U NSIAHOB 3TaXeEMN.

MpenBapuTenbHbIM NPOCMOTP PUCYHKallpOCMOTpP CTpaHWUL, CO CXEMOW UK NNaHOM nepen
BbIBOAOM Ha NPUHTEP UNn NNoTTep.
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dopmaT neyaTn pucyHka YcTaHOBKa (popmMaTa nevyatn pucyHka.

Bbixog OkoHuaHue paboTbl C NPOrpamMmMon.

6.2 ®dopmart nevyatu - meHro Pann

KomaHga PopmMat neyaTu CNyXuT ns yCTaHOBKM COCTaBa UTOrOB pacyeToB, BEAOMOCTEN
MaTepuanoB, a Takke onpegeneHnsa opmara, B kKakom oHn ByayT nedaraTbCs.

lMocne ee BbI30Ba Ha 3KpaHe NOSABMTCS AManoroBoe okHo PopmaT neyaTu, C MOMOLLbIO KOTOPOro
MOXHO OnpeaenuTb TUM NpUHTEpPa, NapaMeTpbl CTpaHuy, cnocob nogaym Gymarun, pasmep
LWpundTa, CNUCKN NnevataemMbix Tabnuy ¢ nToramm pac4eToB, BEAOMOCTEN MaTepuaros.

[lns GbiCTPOro BbI30oBa KOMaHAbl CIY>XUT KHoMka PopMaT nevyaTn Tabnuubl,
Haxo4sLasicsl Ha NaHenyM OCHOBHbLIX (OYHKLMIA NporpaMmbl

CmMmoTpuU Takxe:
Mehto Pann, komaHga lNevatb Tabnuuy, komaHaa lNpegBapuTenbHbIA NPOCMOTP Tabnuu.

6.3 Co3paTtb gaHHbIe - MeHo ®aun

OTa KOMaHaa CnyxuT Ang co3gaHnsa HoBoro davna gaHHblx. MNpeasaputensHo emy byaet
npuceoeHo nmsi beznazwy. .grd. B aTom danne nporpamma npuHMMaeT CTaHgapTHbIE 3HaYeHus
OTHOCUTENBHO K:

dopmaTty nevatu

KaTtanoxHbiM gaHHbIM

MapameTpam pac4yeToB

MapameTpam nporpammebl

lMporpamma B AaHHbI MOMEHT MOXET MMETb OTKPbITbIM TOSTbKO OAMH dhans AaHHbIX. B cBasu

3TUM, NpY CO34aHNN HOBOTO dhanna TeKyLMin dann ¢ gaHHbIMK BydeT yaaneH 13 nporpammel. B
crny4vae, ecnu B TeKyLLMI bann BHECEHbI U3MEHEHWS, NporpamMmma nepepg ero yaaneHnem Bblgact
coobLLeHne ¢ 3anpocoM 00 ero CoxpaHeHun.

5

[nsa 6bICTPOro BbI3oBa KOMaHAbl CIYXWUT KHoNka Co3paTtb AaHHble, HAaXO4ALWAACA Ha
NaHesnn OCHOBHbIX OYHKLUIW NpOorpaMmmbl.

CmMmoTpu Takxe:

MeHto ®ann, komaHga OTKpbITb AaHHblE, KOMaHAa COXpaHUTb OaHHbIE.

6.4 OTKpbITb AaHHble - MeHo Pann

OTa KomaHaa CnyXuT Anst OTKPbITUS CyLecTByoLWwero danna ¢ 4aHHbIMU, KOTOPbIN Obin paHee
COXpPaHeH Ha Aucke ¢ NoMoLbo KomaHabl CoXpaHnTb AaHHble nnu CoxpaHuTb AaHHbIE Kak.
OpHOBpPEMEHHO C AaHHbIMU CUMTbIBAETCA halin, B KOTOPOM 3anucaHbl UTOrM pacyeToB a Takxke
dann co cnnckom oLnBoK, 0bHapyXEHHbIX BO BPEMSI pacHeTOB.

BbI30B KOMaHAbl BeAeT K OTOOpaKeHo Ha aKpaHe AnanoroBoro okHa OTKpbITb AaHHble, C
NMOMOLLbIO KOTOPOro crieayeT BblibpaTb OTKpbIBAEMbIV haisl AaHHbIX.

lMporpamma B AaHHbI MOMEHT MOXET MMETb OTKPbITbIM TOSTbKO OAMH dhans AaHHbIX. B cBasu C
3TUM, NPY OTKPbITUM HOBOIO (hanna Tekywmi ann ¢ gaHHbIMM 6yaeT yaaneH ua nporpaMmbl. B
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cryyae, ecnv B TeKyLLMI darin BHECEHBI M3MEHEHUS, MPOrpaMMa nepes ero yaaneHnem BblgacT
coobLLieHne ¢ 3anpocoM 00 ero CoxpaHeHuu.

(=

[nsa 6bICTPOro BbI30Ba KOMaHAb! CIYXUT KHONKa OTKPbITb AdHHbIE, HAXO4ALWASACH
Ha NaHenu OCHOBHbIX (OYHKLMI NporpamMmel.

@ KomaHay MOXHO Takxke Bbl3BaTb, HaXmnmasi knasuwy F3.

CmMmoTpu Takxe:

Mehto ®ann, komaHga CosgaTb AaHHble, KoMaHaa CoxpaHuTb JaHHble, koMaHga CoxpaHnTb
JaHHble KakK.

6.5 CoxpaHuTb AaHHble - MeHo Pann

KomaHga CoxpaHuTb AaHHbIe Bbi3blBAeT COXPaHEHWE Ha ANCKE TEeKYLUMX AaHHbIX B aKTUBHOM
danne (nvsa aToro danna otobpakeHo Ha NaHenm 3arofioBka Nporpammbl).

Ecnn dann ¢ gaHHbIMM ByaeT coxpaHeH BNepBbIE, TO HA 3KpaHe 0TOOpa3nTCsa OManoroBoe OKHO
CoxpaHnTb faHHble, NO3BONALWLEee AaTb eMy UMs. Ecnn nepea coxpaHeHnem AaHHbIX
Heob6X0ANMO N3MEHUTb €ro MMS UMM MECTO XpaHeHMUs (ero MapLupyT), TO crnegyeT BbldpaTtb
komaHay CoxpaHUTb AaHHble Kak.

[nsa 6bICTPOro BbI3oBa KOMaHAb! CIYXUT KHONKa CoXpaHUTb AaHHble, HaxoadALWwascs
Ha NaHenn OCHOBHbIX (OYHKLMI NporpamMmeil.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXnmMasa knasuwy F2.

CmMmoTpuU Takxe:

Mehto ®ann, komaHga CosgaTb AaHHble, KoMaHaa CoxpaHUTb AaHHble Kak, komaHga CoxpaHuTb
B hanneDXF, komaHaa CoxpaHuTtb B hanneWMF.

6.6 CoxpaHuUTb AaHHbIe KaK - MeHIo ®aun

KomaHga CoxpaHuTb AaHHbIe KaK No3BoniseT aTb HOBOE UMS dhanny C TEKYLUMU AaHHBIMU U1
COXpaHUTb ero B BbIGpaHHOM MecTe Ha JuCkKe.

Mpun ee BbI3OBE Nporpamma oTobpasnT Ha akpaHe ananoroBoe okHO CoOXpaHUTb AaHHble, B
KOTOPOM CcrieyeT BBECTU HOBOE UM4 dhanna.

UT06bl COXpaHUTb haiin AaHHbIX C TEM e MMEHEM 1 B TOM XXe MecTe, crieayeT Bbl3BaTb
komaHay CoxpaHuUTb AaHHble

CmMmoTpu Takxe:

Mento ®ain, komaHga Co3gaTb AaHHble, kKomaHaa OTKpbITb AaHHbIE, KOMaH4a CoxpaHUTb
OaHHble, komaHaa CoxpaHuTb B panneDXF, komaHga CoxpaHuTtb B hanneWMF.
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6.7 Coxpanutb B hanne DXF - meHo Pann

KomaHnga CoxpaHuTb B channe DXF nprBenet kK coxpaHeHMO Ha OMCKE TEKYLLEro pUCYHKa B
dopmaTe DXF. Co3gaHHbIN dhann MOXET BbITb CUMTAH NPOU3BOJSIbLHOW NPOrpaMmon,
pacnosHatouwen dopmaTt DXF (Hanpumep, nporpamma AutoCAD).

lMocne BbI3oBa KomaHabl OyaeT BbiCBEYEHO AnanoroBoe okHo CoxpaHutb B hanne DXF, B
KOTOPOM HY>XXHO COXpaHUTb UMSA danna, npeaHasHa4eHHoro Ansi PUCYHKa.

Ecnun akTyanbHbIM SBRsieTcs OKHO [aHHble - PUCYHKN UK He Gblnv BbINONHEHbI pacyeThbl (HET
UTOrOB pacyeToB), TO ByAeT coxpaHeH PUCYHOK CXEMbl UMW NaHa ¢ AaHHbIMU 418 pac4eToB, B
oCTarbHbIX CIy4asix COXPaHSIeTCS PUCYHOK C UTOramy pac4eToB.

CosgaHHbIn dann DXF cogepXXnt CTPYKTypy CrioeB pucyHka . bnarogaps atomy, BO Bpemsi €ro
AanbHenwern obpaboTku B 4pyron nporpamMmme Crov MOXHO BKIOYMTb UK BbIKITHOYNTL, @ Takke
MOXHO UM MpUNUcaTb COOTBETCTBYIOLUNIA LUBET, CTUMb U TOMLWMHY NUHUW.

Bo Bpems co3gaHus panna ans Kaxgoro cros ¢ nporpamMmbl CO34al0Tcs ABa cros B doanne
DXF. lNepBbI NX HAX COAEPXKMUT NIMHUN N €ro Ha3BaHMe COOTBETCTBYET Ha3BaHMIO CIlosi B
nporpamme Herz C.O.. [pyron cogepXuT 3anmBKy, a €ro HassaHMe NMEET BHavane
OONOJSTHUTENbHbIE OYKBbI ZZZ .

CTaHgapTHO crou ¢ 3anvBkon BbiktoveHbl B harne DXF. BbiknoveHbl Takke Criov pUCyHKa,
KoTopble He 6biny BbibpaHbl, kKak NpeAHa3HavYeHHble AN neyaTu.

Mpn nomowm KomaHabl PopmaTt CNoeB pUCYHKa, Bbi3biIBAEMOW 13 MeHI0 [1aHHble Nnu MeHto Toru
, MOXXHO YCT@HOBWTb, Kakne Crnou pucyHka byayT neyarartbcs, a TeM caMmbiM ByayT BKIOYEHbI B
danne DXF.

YUTtoObl NpOoCMOTpPETL, Kak OyaeT BbIMA4eTb PUCYHOK, 3anncaHHbin B parne DXF, nydwe
BOCMOMb30BaTbCA OKHOM NpeaBapuTESibHOrO NMPOCMOTPa PUCYHKa nepes nevatbio, Bbl3blIBAEMOIro
13 meHo darn npy nomowm KomaHabl [NpeaBapuUTenbHbIN MPOCMOTP PUCYHKA.

Mpadunyeckme cUMBOSbI apMaTypbl U akCeccyapoB 3anoMuHatoTcs B Buae GriokoB, YTO
3HauMTENbHO obneryaeT nx AanbHenLwy nNpaBky 1 No3BosseT OGbICTPO MOANDULMPOBATL UX
BUA.

Bcem TekcTam npunmcbiBaeTcs CTUMb C Ha3BaHWEM aHanorMyHbIM CNosiM PUCYHKA, Ha KOTOPbIX
OHM pasmMeLlalTcs. OTO NO3BOMSIET ObICTPO U3MEHUTH PUCYHOK LLPUGTA.

CmMmoTpu Takxe:

MeHto ®ann, komaHga Co3gaTb AaHHble, KoMaHaa CoxpaHUTb AaHHble Kak, komaHaa CoxpaHuTb
B panne WMF.

6.8 Coxpanutb B hanne WMF - meHro ®ann

Komanga CoxpaHutb B hanne WMF npuBegeT kK COXpaHEHMIO HA OMCKE TEKYLLLETO PUCYHKA B
dopmaTte WMF (Windows MetaFile). Co3gaHHbI hann MoXeT ObiTb CYMTaH MPOM3BOSTbHON
nporpammon, pacnosHatowen cdopmat WMF. K coxxaneHunto ns-3a 605bLION CIOXHOCTU
MOMNyYeHHbIX PUCYHKOB, HE BCE NMPOrpaMmMbl CMOTYT NPaBUbHO UX CYMTATb.

Mocne BbI3oBa KOMaHAbl OyaeT BbiICBEYEHO AnanoroBoe okHo CoxpaHuTb B hanneWMF, B
KOTOPOM HY>XHO COXpaHUTb UMSA danna, npeaHasHa4YeHHoro Ansi PUCYHKa.

Ecnun akTyanbHbIM SBRsSieTCs OKHO [JaHHble - PUCYHKW MW He Gbinv BbINOSTHEHbI pacyeThbl (HET
UTOroB pacyeToB), TO ByAeT CoXxpaHeH PUCYHOK CXEMbl UMW NaHa ¢ AaHHbIMK 418 pac4eToB, B
oCTarbHbIX CIy4asix COXPaHSIETCS PUCYHOK C UTOramy pac4eToB.

Cosgaas gann B popmate WMF, nporpamma 3annchiBaeT TONbKO T€ 3NIEMEHTbI PUCYHKA,
KOTOpble HaxogATCs Ha CrosiX, NpegHa3HaYeHHbIX Ans nevaTu.
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Mpn nomowm komaHabl PopmaT CNOEB PUCYHKA, BbI3bIBAEMOrO N3 MeH0 [JaHHbIe Urv MeHto
NTormn, MOXXHO yCTaHOBMWTL, KaKOW CrIOW pUCYHKa OyaeT HanevaTtaH, a 3Ha4unT nomeLlleH B dann
WMF.

UTtoObl NpOCMOTpPETL, Kak OyaeT BbIrMA4eTb PUCYHOK, 3anncaHHbin B dhanne WMF, nyywe
BOCMOMb30BaTbCA OKHOM NpeaBapuUTESibHOrO NMPOCMOTPa PUCYHKa nepes nevatbio, Bbl3blIBAEMOro
13 meHo dann npyu nomowm KomaHabl [NpeaBapuTenbHbIN MPOCMOTP PUCYHKA.

CmMmoTpu Takxe:

Mehto ®ann, komaHga CosgaTb AaHHble, KOMaHaa CoxpaHUTb AaHHble Kak, komaHaa CoxpaHuTb
B panneDXF.

6.9 MeyaTb TabNUUbI - MeHIO Paun

KomaHga cnyxuTt gnsi ne4aty UTOroB pacyeToB 1 BEAOMOCTEN MaTepuanoB B TabnuyHom dopme.
Mocne ero BbI30Ba BbICBETUTCH ANanoroBoe OkHO [levaTtb, B KOTOPOM HYXHO BblbpaTb
napameTpbl neyaTu.

C uenbio yCTaHOBKM BMAaA NnevyaTaeMbiX MTOrOB pacyeToB, BEAOMOCTEN MaTepuMaros,
napameTpoB CTpaHUL, a Takke NPMMEHSIEMbIX 3HAKOB, crieayeT B MeHo ®ainn Bbi3BaTb KOMaHAy
dopmat nevaTu.

Ao
[nsa 6bICTPOro BbI3oBa KOMaHAb! CrYXUT KHOMKa MNMevaTb, Haxoaswaaca Ha naHenu
OCHOBHbIX (PYHKLNIA NporpamMmsbl

CmMmoTpu Takxe:

Mehto ®ann, komaHga ®opmat nedatm, komaHga NpeaBapuTenbHbIA NPOCMOTP Tabdnuu,

6.10 [lpeaBapuTenbHbIX MPOCMOTP PUCYHKA - MeHIo Dann

BbI30B 3TOM KOMaHAbl NpMBEAET K BbICBEYMBAHUIO OKHA [NpeaBapuTenbHbIA NPOCMOTP PUCYHKA.
MpenBapuTenbHbI NPOCMOTP AaeT BO3MOXHOCTb AN NPOCMOTPa, Kak byaeT BbIrmsaaeTb
neyaTaembli PUCYHOK CXEMbl UMW NaHa C pa3gerieHneM Ha CTpaHuLbl nepes BbiNOSIHEHNEM
komaHabl levaTb pucyHka. OTO NO3BONSAET OLEHUTb NPaBUSIbHOCTb NITAHUPOBKU PUCYHKA Ha
cTpaHuuax 6e3 ero npeaBapuTenibHON pacnedaTtku.

Ecnu aktyanbHbiM siBRisieTca okHO [aHHble - PUCYHKM Unn He Gbinn BbINOMIHEHbI pacyeTbl (HeT
NTOroB pacyeToB), NpeaABapuUTENbHbIN NPOCMOTP ByAeT KacaTbCa CXeMbl UK NflaHa ¢ AaHHbIMU
AN pacyeToB, a B OCTalbHbIX CriyYyasx npeaBapuTenbHbIA MPOCMOTP NPeACTaBnseT CXemy unm
nnaH ¢ UToramm pacyeToB.

B cnyyae, ecnu nnaHnpoBKka pUCyHKa Ha CTpaHULE HEYMECTHaA, TO CYLLECTBYET BO3MOXHOCTb
BBOZA M3MEHEHUI C MOMOLLIbIO KoMaHabl PopmaT neyaTn pucyHka.

T [lns GbicTpOro BbiI3oBa KOMaHAbl CNyUT kHormnka MpeaBapuTenbHbIA NPOCMOTP
PUCYHKa, HaxoasLascs Ha NaHenM OCHOBHbIX PYHKLMIA NporpamMmbl

CmMmoTpu Takxe:

MeHto dann, komaHga lNeyaTb pucyHKka, komaHga dopmaTt nevaT pucyHka.
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6.11 TllpeaBapuTenbHbIW NPOCMOTP Tadbnuy - MeHo Pann

BbI30B 9TOM KOMaHAbl NPUBEOET K OTOOpaXkeHnto Ha aKpaHe okHa [MpegBapuTenbHbIA MPOCMOTP.
MpeaBapuTENbHbLIA NPOCMOTP AAET BO3MOXHOCTb AN NPOCMOTPa, Kak OyayT BbIrMsaeTb
nevyataemble CTpaHuLUbl Nepeq BbINONHEHNEM KomaHabl [levyaTb Tabnuvuy (meHto Pain). 31o
NO3BONSAET OLEHUTb NPaBUIIbHOCTbL NITAHMPOBKN TEKCTA Ha CTpaHuue 6e3 ero npeaBapuUTEnbHON
pacneyaTku.

B cnyuae, ecnu nnaHMpoBKa TEKCTA Ha CTPaHMLLE HEYMECTHA, TO CYLLECTBYET BO3MOXHOCTb
BBOAA M3MEHEHUI C MOMOLLbIO KoMaHabl PopmaT nevatu.

9 [ns ObicTporo Bbl3oBa KOMaHAbl CYXMT kKHomnka lMpeaBapuTenbHbIM NPOCMOTpP Tabnuu,
HaxogsLWascsa Ha NaHemnm OCHOBHbIX OYHKLUIW NporpaMmmbl
CmMmoTpu Takxe:

MeHto ®ann, komaHga lNevyatb Tabnuy, komaHga Popmart neyaTu.

6.12 ®opmaT neyaTy pUcyHkKa - MeHro Pann

KomaHaa ®Popmat neyaTm pucyHKa CnyxuT Ansi yCTaHOBKM MacliTaba nevyataemoro pucyHka,
napaMeTpoB CTPaHWL, U APYrMX NapaMeTpoB BbIBOAA Ha MnoTTep unu npuHtep. Mocne ero
Bbl30Ba Ha 3KpaHe NOSIBUTCSI AuanoroBoe okHo ®opmat nevaTu, C MOMOLLbI KOTOPOro MOXHO
onpeaenuTb TUM NNoTTepa UNu NpUHTEpa, pasmMepbl CTpaHul, cnocob nogayn Gymarun, macwuTad
ne4yaTaemMoro puUcyHka, napameTpbl CTpaHULbI.

&

[lns GbicTpOro BbI3oBa KOMaHAbI CNYXXUT kKHOMka PopMaT nevaTn pUCyHKa,
Haxo4sLasics Ha NaHenM OCHOBHbLIX (OYHKLMIA NpOrpaMmbl

CmMmoTpuU Takxe:

Mehto dann, komaHga lNeyaTtb pucyHka, komaHaa lNpegBapuTenbHbIA NPOCMOTP PUCYHKA.

6.13 T[leyaTb pucyHkKa - meHto Daunn

KomaHga cnyxuT onsi nedatv pUcyHKa cxeMbl Uy MraHa Ha nnoTTepe unu npuHtepe. lNocne ero
Bbl30Ba OyOeT BbICBEYEHO AManoroBoe okHO NeyaTb, B KOTOPOM HEOOXOAMMO BbIGpaThb
napameTpbl neyaTtn. Ecnu akTyanbHbIM SBRsieTcs OKHO [JaHHble - PUCYHKM Unu pacyeTbl He Bbinu
BbINOJSIHEHbI (HET UTOrOB pac4eToB), TO OyAEeT BbIBOAUTLCS PUCYHOK CXEMbI N NnaHa c
AaHHbIMM ANS pacyeToB, B OCTasbHbIX Cry4asix - PUCYHOK CXEMbI UMK MNNlaHa ¢ UToramu
pac4eToB.

[ns yctaHoBKM MaclwiTaba neyaty, napamMmeTpoB CTPaHWUL, HYXKHO U3 MeHio  daiin Bbi3BaTb
komaHay dopmat neyatu pUcyHka.

0}

[nsa 6bICTpOro BbI3oBa KOMaHAb! CIYXWUT KHOMKa lNMevyaTb pucyHKa, Haxoasawascs Ha
naHesnmn OCHOBHbIX OYHKLUIW NporpaMmmbl
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CmMmoTpuU Takxe:

MeHto ®ann, komaHga Popmart nevatv pucyHka, komanga NpeaBapuTenbHbIM NPOCMOTP
pUCyHKa.

6.14 Bbixoa - meHo ®ann

OTa KomaHaa CNy>XUT AN OKOHYaHus paboTbl NporpaMmei.

Ecnu Tekywime aaHHbie Obinn MmoandmumMpoBaHbl, a onumMsi aBTOMaTUYECKOr0 COXPaHEHMs
OaHHbIX MO OKOHYaHWUIO paboThl BhIKNoYeHa (MeHto [NapameTpbl, komaHga MapameTpsbl), TO
nporpamMmma nepepg okoH4aHumem paboTbl 3anpalumMBaeT, CreayeT M COXPaHATb TEKYLME OaHHbIE
Ha aucke.

CmMmoTpu Takxe:

Mento dann.

6.15 Pab6oTa c channamu

OTKpbITHE 1 COXpaHEHME (hanSioB C AHHbIMMU
[MeyaTb UTOroOB

dopmaT neyatu

MeyaTb B hopme pUCyHKa

dopmaTt neyaTn pucyHka

[MepeHoc nnu konMpoBaHue annoB NpoekTa

6.15.1 OTKpbITUE U coxpaHeHne hannoB ¢ AaHHbIMU

Bnarogapsi komaHgam OTKPbITUS U COXpaHEeHWUs1 PanmnoB ¢ AaHHbIMW NOMb30BaTENb NPOrpamMmmbl
NMeeT BO3MOXXHOCTb KOPPEKTUPOBATL CYLLECTBYHOLIME (Dalsbl AaHHbIX, CO3A4aBaTb 6UbNMoTeky
NMPOEKTOB, @ TaKkKe MCMOoNb30BaTb paHEE COXPAHEHHbIE halnbl AN CO3A4aHUSA HOBbIX AaHHbIX.
[nsi OTKPbITUS U COXpaHeHUs hannoB cnyxaTt koManabl OTKpbITh AaHHble, COXpaHUTb AaHHbIE U
CoxpaHnTb gaHHbIE Kak, 3anyckaemble 13 meHto dann.

CmMoTpu Takxe:

MeHto dann.

6.15.2 [leyaTb utoros

Kak ntorm pacyeToB, Tak 1 BeJOMOCTM MaTtepuanoB MoryT 6biTb pacnedvaTtaHbl. [1na neyaTtn
nporpamMmmMa Mcnosb3yeT CTaHgapTHbIA NPUHTEP, NPOUHCTANMPOBaHHbIM B cucteme Windows.
Bnarogapsi BO3MOXHOCTW (hopMaTUpOBaHUSA 1 NpeaBapuTenbHOro NPOCMOoTpa JOKYMEHTOB
nepea Hayanom neyaTun, MOXXHO TOYHO ONpeaenvTb BHELLHUIM BUA nevYataeMon nHgopmawmn.
Komanpga MNevatb Tabnuubl, BbidbiBaemas n3 meHo dann, Kpome camon nedyaTtu, gaeT
BO3MOXHOCTb ANS OnpeAeneHuns, Kakas cTtpaHuua u kakmm cnocobom byaet pacneyaraHa.

CmMoTpu Takxe:

Mehto dain, komaHga NeyaTb Tabnuubl, kKoMaHaa NpeaBapuUTENbHbLIA NPOCMOTP Tabnuy,
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6.15.3 dPopmart neyatu

Bnarogaps oopMaTpoBaHmMio NeyaTn nonb3oBaTernb MMeeT BO3MOXHOCTb AN1s Bblbopa cocTaBa
UTOrOB pPacyeToB M BEAOMOCTEN MaTepUanoB, NpegHa3HaYeHHbIX Ans neyatu.
Mo>kHO Takke BblbpaTb NapameTpbl CTPaHUL, 1 pa3mep wpudTa, NCNofb3yeMoro npu nevaTw.

C uenbto onpegeneHns opmata neyatu, Heob6xoammo M3 meHro dann Bbi3BaTb KOMaHAy
dopmat nevaTu.

YUTtobbl npocMoTpeTb adhdekT hopmaTMpoBaHus 6e3 HeobBXOANMOCTM nevaT Ha NpUHTEpE,
Heobxoanmo n3 meHo Pann Bolpate kKoMaHay [pegBapuTENnbHbIN NPOCMOTP.
CmMoTpu Takxe:

Mehto dain, komaHga Popmat nevatu, komaHga NpegBapuTenbHbIA NPOCMOTP Tabnuu,

6.15.4 TlleyaTtb B dopme pUCyHKa

Kak gaHHble, Tak 1 UTOrM pacyeToB B hOPME PUCYHKA CXEMbl UMK NnaHa MoryT 6bITb
pacneyaTaHbl. [Ina neyatn nporpamma UCnonb3yeT CTaHAapTHbIV NPUHTEP,
nponHcTannupoeanHbeii B cucteme Windows, unu nnotrtep. CyliecTByeT BO3MOXHOCTb NnevaTu
pucyHKa B dpann.

Bnarogapsi BO3MOXHOCTU hopMaTUpOBaHUSA 1 NpeaBapuTenbHOro NPOCMOTPa PUCYHKa nepen
HayanoMm neyaTu, MOXXHO TOYHO OMpeaenvTb BHELLHUA BUA nevyaTaemMoro pucyHka.

KomaHga lNeyatb pucyHka, 3anyckaemasl ux meHto dann, kpome camon neyaTu, gaet
BO3MOXHOCTb ANS OnpeAeneHuns, Kakas cTtpaHuua u kakmm cnocobom byaet pacneyaraHa.

PucyHok Kak ¢ AaHHbIMM NS pac4eToB, Tak U UTOraMu pacyeToB MOXHO 3anucaTb B hann B
dopmate DXF nnu WMF. [Ons atoro cnyxumt komanabl CoxpannTtb B darine DXF n CoxpaHutb B
danne WMF, Bbi3biBaeMble 13 MmeHo dann.

CmMoTpu Takxe:

Mehto dann, komaHga lNeyaTb pucyHka, komaHaa NpegBapuUTenbHbIA NPOCMOTP PUCYHKa.

6.15.5 ®opmart neyaTn pUCcyHka

Bnarogapsi oopMaTpoBaHmio neyaTun, Nonb3oBaTesb MMeeT BO3MOXHOCTb AJ1si BbiGopa
napaMeTpoB CTpaHuLbl 1 MacliTaba ne4yataeMoro pucyHka.

C uenbto onpegeneHnst opmaTa neyaTn pucyHka, HeobxoomMmo 13 meHto Pann Bbl3BaTb
koMaHgy PopmaTt neyatu pucyHka.

YUTtoObl npocMoTpeTh ahekT hopmaTupoBaHusa 6e3 neyaTn Ha NpUHTEPE, HEOBXOOUMO M3
MeHo ®ann BelbpaTb koMaHay [NpeaBapuTenbHbIN MPOCMOTP PUCYHKA.

CmMoTpu Takxe:

Mehto dann, komaHga PopmaTt nevat pucyHka, komaHga NpeaBapuTenbHbIA NPOCMOTP PUCYHKa
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6.15.6 TlepeHoc unu KonupoBaHue hannoB NpoeKkTa

[aHHble onga npoekTa 3anucbiBaloTcsa B doann ¢ pacwmpeHmem .grd, ntorn - B doann MAeHTUYHbIM
UMEHEM 1 pacLUMpPEeHneEM .grr , CIMCOK C ownbKkamm - B pann ¢ pacluMpeHnem .gre.

[ns nepeHoca dannos, CBsI3aHHbIX C BbIOPaHHLIM MPOEKTOM, HEOBXOAUMO C MOMOLLIbHO
MeHepxepa channoB ckonupoBaTb UM NEPEHECTN dpannbl C MUMEHEM MPOEKTa U Bbille
npuBedeHHbIMU pacwumnpeHnamun. Hanpumep, onga konmpoBaHusa dannos npoekTta przyklad,
cnegyeT ¢ nomowbio MeHegkepa channoB ckonMpoBaTb dansbl

przyklad.grd, przyklad.grr n przyklad.gre.

[lnsa nepeHoca TONMbKO AaHHbIX A9 pacyeToB 4OCTAaTOMHO CKOMMPOBaTb COOTBETCTBYHOLLMIA doain
C pacwupeHnem .grd.

6.16 [lpaBKa - MeHIO

MeHto MpaBKa coaepXmMT KOMaHAbl, CBA3aHHbIE C onepaunsMy peaakTMpoBaHus,
BbIMOSIHAEMbIMW NPU BBOAE AAHHbIX HA CXEMe, B TaOJIMIIaX ¥ PUCOBAHHUH IJIAHOB ATAXKEH.

YUTtoObl BIOpaTh ganbHeNLWY MHopMaumio, Heobxogmumo BbibpaTbh Ha3BaHME KOMaHAbI:

OTMeHUTb OTmeHa nocrnegHen onepaumm peaakTMpoBaHMs.

Bbipes3aTb lMepemelyeHne BblgENEHHOrO hparMeHTa N3 akTMBHOM Tabnmubl
B 6ydep obmeHa.

KonnposaTb KonupoBaHue BbigeneHHoro pparmeHTa B 6ydep obmeHa.

BctaButb BcTtaBka cogepxmnmoro 6ydepa obmeHa.

Yoanutb YpaneHve BblgeneHHoro oparmeHTa 1abnmubl.

CrpynnupoBaTb "pynnupoBKa BblAENEHHbIX 3NIEMEHTOB PUCYHKA.

PasrpynnupoBaTb OTMeHa rpynnmMpoBKM rpadomyecknx 06 bEKTOB
(PasrpynnupoBaHue)

lMepeHecTn Ha gpyrov crnon MiameHeHne cnosi 3agaHHbIX rpadpnyecknx 0O beKToB.

CospaTtb 6nok CospgaHune HoBoro rpadmyeckoro 6rnoka B BUAE 3N1EMEHTOB,
BblOENIEHHbIX HA CXEME.

Coepyowmn atax PasMHOXeHWe BblAENEHHbIX 31IEMEHTOB CXEMbI HA CreayLeM
aTaxe.

PasMHOXuTb BNEBO Pa3MHOXeHWe BblAeNeHHbIX 31IEMEHTOB CXEMbl BIEBO.

PasMHOXuTb BNpaBo Pa3MHOXeHMe BblAeNeHHbIX 3N1IEMEHTOB CXEMbI BNpPaBo.

OT1obpasntb BNEBO MponcxoanTt 3epkanbHOe OTOOpaXkeHne BrEBO BblOEMNEHHbIX
006beKToB.

OTtpobpasntb BNpaBo MponcxoanTt 3epkanbHOEe 0TOOpaXkeHne BNpaBo BblOAENTEHHbIX
00beKToB.

CmMmoTpu Takxe:

BBoa gaHHbIX Ha cxeme.
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6.16.1 OTmeHMUTb - MeHIo lpaBka

BbI30B aTOM KOMaHAbl NpUBeAET K OTMEHe NocneaHen NnpoBegeHHOM onepauum peaakTmpoBaHus,
€CINN CyLLEeCTBYET Takasi BO3MOXHOCTb.

[nsa 6bICTPOro BbI3oBa KOMaHAb! CIYXUT KHONKa OTMEHUTb, HaxXo4sALWasaCs Ha naHenu
OCHOBHbIX (PYHKLNIA MporpamMmebl

@ KomaHgy MOXHO Takke Bbi3BaTb, Hakumasi KomouHaumo knaeuw Alt +BkSp.

CmMmoTpuU Takxe:

MeHto NMpaBka, BeBoa AaHHbIX Ha cxeMme.

6.16.2 BcTtaBuTtb - MeHto lNpaBka

BbI3oB 3TOM KOMaHObl NPUBEAET K BCTaBKE B PUCYHOK 00beKTOB 13 Bydepa obmeHa.
CooTBeTcTBYHOLWME OOBEKTEI MOXHO MOMECTUTL B Oydhep obmMeHa, NCnonb3ysi KoMaHabl
KonuposaTb unun BelpesaTh , Bbl3biBaemble U3 MeHI0 paBka.

Mocne BLI30Ba ee Kypcop Mbliv NpuMmeT dopMy Bydepa obmeHa
B 3TO BpeMs Hy>KHO KypCOpPOM MbILLK yKa3aTb MECTO BCTaBKU con,epmmmoro 6ydepa obmeHa n
HaxaTb NEBYHO KNaBULLY MbIW. 3aTeM Aepxa HaXaTon NeBYHO KnaBuLly MbILLK, NEPEMECTUTD
BCTaBnsieMble rpadmyeckne o6bekTbl B 3a4aHHOE MECTO M OTMNYCTUTb NIEBYHO KIABMLLY MbILLN.

2 [nsa 6bICTPOro BbI30Ba KOMaHAbl CIYXWUT KHOMKa BeTaBUTb, Haxoadawasca Ha naHenm
OCHOBHbIX (PYHKLNIA NporpamMmsbl

@ KomaHgy MOXHO Takke Bbi3BaTb, HaXumMasi kombuHaumto knasuw Ctri+V u Shift +Ins.

CmMmoTpu Takxe:

MeHto NMpaBka, komaHga KonnpoBaTb, komaHaa BelpesaTb, BBOO AaHHLIX HA CXeMme.

6.16.3 KonupoBaTtb - MeHto lNpaBka

KomaHga cnyxut ansi KonMpoBaHUs BblAEMNEHHbIX rpadnyecKkMx OO HEKTOB HA PUCYHKE U
nepemeLleHns nx B bycdep obmeHa. XpaHsilmnecs B Oydepe oOMeHa faHHbIE MOXXHO BCTaBUTb B
Apyroe Mecto Tabnuubl, Mcnonb3ys kKomaHay BctaBuTb, Bbi3BaB ee 13 MeHio lNpaska.

[nsa 6bICTPOro BbI3oBa KOMaHAb! CIYXWUT KHoMka KonupoBaTtb, Haxoadwasca Ha naHenm
OCHOBHbIX (PYHKLNIA NporpamMmebl

@ KomaHay MOXHO Takke Bbi3aBaTb, Haxumasi komobuHaumo knasuw Ctri+C unu Ctri+ins
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CmMmoTpuU Takxe:

MeHto NpaBka, komaHga BectaBuTb, komaHaa BeipesaTb, BBoa AaHHbIX Ha cxeMme.

6.16.4 Bbipe3aTb - MeHto lNpaBka

KomaHnga cnyxuT gns yaaneHus BbigeNeHHbIX rpadouyecknx afeMeHTOB Ha PUCYHKE U
nepemeLleHns nx B bycdpep obmeHa.

CoxpaHeHHble B bydhepe obmMeHa JaHHbIe MOXHO BCTaBUTb B APYroe MeCcTo pUCyHKa, UCNONb3ys
KomaHgy BctasuTb,

i

[nsa 6bICTPOro BbI30Ba KOMaHAbl CIYXWT KHOMKa Bbipe3aTb, Haxogdwasca Ha naHenm
OCHOBHbIX (PYHKLNIA NporpamMmebl

@ KomaHgy MOXHO Takke Bbi3BaTb, HaXumMasi komobuHaumto knasmw Ctri+X nnu Shift
+Del.

CmMmoTpu Takxe:

MeHto NMpaBka, komaHga BetaButb, komaHaa KonnpoBaTtb, BBOA AaHHLIX HA CXeMe.

6.16.5 YpanuTb - MmeHto lNpaBKa

KomaHga npvBeneT K yaaneHuio BbiaeneHHbIX 0OBbEKTOB C PUCYHKa.

@ KomaHay MOXHO Bbl3BaTb, Haxnmasa knasuwy Del.

CmMmoTpu Takxe:

MeHto NMpaBka, komaHga KonnpoBaTb, komaHaa BeipesaTb, komaHga BectaBka, BBo AaHHbIX Ha
cxeme.
6.16.6 CrpynnupoBaTb - MeHIo0 lpaBka

Mo 3TOM KOMaHAe NPOMCXOANT rPYNNUPOBKa BbiAENEHHbIX Ha pUCyHKe 06bekToB. Nocne
rPYNNMPOBKM CrpynnMpoBaHHble 0GBbEKTbI TPAKTYHOTCS Kak OAMH OOBHEKT.

@ ANsA 6bICTPOro BbI30Ba KOMaHAbl CrYXWUT KHOMKa CrpynnupoBaTh, HaXOASLWAACsA Ha
NaHesnmn OCHOBHbIX OYHKLUW NporpaMmmbl.

@ KOMaHAy MOXHO Takke Bbl3BaTb, HaXXnmas komounHauuto knaesmw Ctri+G.

CmMmoTpu Takxe:
MeHto NMpaBka, komaHga PasrpynnupoBaTb, BBoA4 AaHHbIX Ha cxeMme.

6.16.7 PasrpynnupoBaTtb - MeHIo [lpaBKa

Mo komaHAe NPoOUCXOAUT OTMEHa rpyMnMUPOBKMN BblAENEHHbIX Ha PUCYHKE rpynn 0GbEKTOB.

By
A Ans GbICTPOro BbiI3oBa KOMaHAbl CIY>XUT KHoMka PasrpynnupoBaTb, HaxoasLascs

Ha NaHenn OCHOBHbIX (OYHKLMI NporpamMmeil.
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@ KOMaHOy MOXHO TaKXe Bbl3BaTb, HaXunmasi komouHauumio knasuw Ctri+U.

CmMmoTpu Takxe:
MeHto NMpaBka, komaHga I'pynnnpoBaTth, BBOO AaHHLIX HA CXeEMe.

6.16.8 TllepeHecTn Ha gpyron cnou - meHro lMpaBka

KomaHga cnyxut ansi nepeHoca BblAeNeHHbIX Ha pUCYHKE 0OBEKTOB Ha Apyrve Criou.
CTaHpapTHble 3NIEMEHTbI pUCYHKa (TpybonpoBoabl, OTONUTENbHbIE NPUOOPLI, apmaTypa,
NepeKpbITUA U T.M.) MPUNUCBIBAKOTCA HA MOCTOSHHO K CBOMM CTaHAAPTHBIM CIosiM. 3aTO NMHUN,

OKPYXHOCTU, TEKCTbI U T.MN. (3NeMeHTbI, BbioMpaemble ¢ 3aknaaku Mpaduka }\ir( Ha naHenu
YHKLMIA pUCOBaHMS) MOTYT ObITb NpUNUCaHbI K MPON3BOSIbBHOMY CIOK, CO34aHHOMY
nonb3oBaTernem.

Mocne Bbi3oBa KOMaHAbl OyaeT BbICBEYEHO AMANoroBoe OkHO Cnow puUCyHKa, B KOTOPOM HY>KHO
BbIOpaThb HOBLIE CMNOU, NPEAYCMOTPEHHbIE ANS YKa3aHHbIX 06beKTOB. O6BbEKTbI MOTyT ObiTb
nepeHeceHbl TOMbKO Ha Crou, Co3aaHHble MONb30BaTENEM UMM Ha CTaHO4APTHbLIW CIOW C
cumBonom “0”.

CmMmoTpuU Takxe:

MeHto NMpaBka, BeBoa AaHHbIX Ha cxeMme.

6.16.9 Co3paTtb 6nok - meHio MNpaBka

BbI30B 3TOVM KOMaHAbl NpuBeAeT K CO34aHMN0 HOBOro Grioka B BUAe rpadmyecknx o6bEKTOB,
BblAENEHHbIX Ha pucyHKe. Broku moryT GbiTb 3aTemM BCTaBneHbl B NPOM3BOSIbHOM MECTe pUCYHKa
B TEKYLLEM M HOBOM MpPOEKTaXx.

@ KomaHgy MOXHO BbI3BaTh, HaXknmasi kombuHauuto knaesmw Ctrl +B.

CmMmoTpuU Takxe:

MeHto NMpaBka, BeBoa AaHHbIX Ha cxeMme.

6.16.10 Cneayrowmmn aTax - MeHto NpaBka

KomaHga pa3mHoXaeT Ha CreayolleM aTaxe BblAeNeHHble Ha PUCYHKe rpadmyeckne 0ObeKTbI.
OTa onepauusi LUMPOKO NPUMEHSIETCA NPU CO34aHUM AaHHbIX AN NOBTOPSAOLErocs
obopyaoBaHMs Ha CriefyroLmx aTaxax.

[nsa 6bICTPOro BbI3oBa KOMaHAbl CIYXUT KHOMKa Cneayrowmmn aTax, Haxogsawascs
Ha naHenu OYHKUMA pucoBaHus B 3aknagke PasmHoXeHune n 6noku

CospaBas odyepeaHble aTaxu, NnporpaMmma yBenuyMBaeT CMMBOSbl Y4aCTKOB M MOMELLEHUI Ha
100 unm Ha 1000. Ha aTo cnegyet obpaTuTb BHUMAHWE NPU HYMepaLumn S1IEMEHTOB
obopyaoBaHus.

CooTBETCTBEHHO HYMEpPYS aneMeHTbl 060pyAOBaHNS 1 NNAHUPYS OMepeaHOCTb BBOAA OAHHbIX,
MOXHO 3HAYMTESTbHO YCKOPUTb MPOEKTHbIE paboThl.

(C) SANKOM Sp. z 0.0. 86



Herz C.O. 3.6

MapameTpbl yBENNYEHNA HOMEPOB Y4aCTKOB U NOMELLEHUA MOXHO YCTaHOBUTb B AMAanoroBoMm
okHe [NapameTpbl paboTbl NPOrpaMmsbl, Bbi3biBaEMOM M3 MeHI0 NapamMeTpbl Npy NOMOLLN
KoMaHgbl MapameTpbl.

CmMmoTpuU Takxe:

MeHto NMpaBka, komaHga PasMHOXNTbL BrEBO, KOMaHga PasMHOXUTbL BNpaso, BBOO AaHHbIX Ha
cxeme.

6.16.11 Pa3MHOXUTb BneBo - MeHto lNpaBka

KomaHga pa3mHoXaeT BNEBO BblAENEHHbIE HA PUCYHKE rpadmnyeckme oObeKThbl.
OTa onepauust LWMPOKO NPUMEHSAETCS NMPU CO34aHMN AaHHbIX ANsi MOBTOPSALLErOCs
obopynoBaHus.

[1&=[]

[ns GbICTPOro Bbi3oBa KOMaHAbl CIY>XUT KHOMKka Pa3MHOXUTb BreBo, HaxoasLasics

Ha naHenu OYHKUMA pucoBaHus B 3aknagke PasmHoXeHune n 6noku

Pa3mHoXxasi BblAeneHHble rpaduyeckne o6bEKTbI, Mporpamma HymepyeT CUMBOJSIbl y4aCTKOB,
nomMeLleHunin. HyxkHo obpaTuTb BHUMaHME Ha HyMepaLuio 31IeMeHTOB 060pya0BaHUS.
COoOTBETCTBEHHO HyMeEpPYsi 3neMeHTbl 060PYA0BaHNS U NaHUPYs O4epeaHOCTb BBOAA AaHHbIX,
MOXXHO 3HAYUTENbHO YCKOPUTL NPOEKTHbIE PabOThI.

CmMmoTpuU Takxe:

Metto NMpaBka, komanga Creagyrowmi aTax, , kKomaHga Pa3sMHOXNUTb BnpaBo, BBoA AaHHbIX Ha
cxeme.

6.16.12 Pa3MHOXUTb BnpaBo - MeHo lpaBkKa

KomaHga pa3mHoxaeT BnpaBo BblAeNeHHble Ha pUCYHKe rpadmyeckne 06beKTbl
OTa onepauusi LUMPOKO NPUMEHSIETCA NPU CO34aHUM AaHHbIX AN NOBTOPSAOLWErocs
obopyaoBaHMs Ha crneayroLmnx aTaxax.

(1=

[ns GbICTpOro Bbi30OBa KOMaHAbl CAYXUT kKHOMka PasaMHOXNTbL BNpaBo,
HaxoadaLasica Ha naHenu OyHKUUn pucoBaHus B 3aknagke PasmMHoXeHue n 65roku

Pa3mHoXxasi BblAeneHHble rpaduyeckne o6bEKTbI, Mporpamma HymepyeT CUMBOJSIbl y4acTKOB,
nomeLleHunin. HyxkHo obpaTuTb BHUMaHME Ha HyMepaLuio 3rIieMeHTOB 06opyaoBaHUS.
COoOTBETCTBEHHO HyMeEpYsi 3neMeHTbl 060PYA0BaHNS U NaHUPYs O4epeaHOCTb BBOAA AaHHbIX,
MOXXHO 3HAYUTENbHO YCKOPUTL NMPOEKTHbIE PabOThI.

CmMmoTpu Takxe:

Metto MNMpaeka, komanga Crneayrowmi atax, komaHga PasmHoXnTb BNeBo, BBog gaHHbIX Ha
cxeme.
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6.16.13 OToGpa3uTtb BneBo - MeHto lNpaBka

Mo komaHge NponcxoauT 3epkanbHoe oTobpaxkeHne BrneBo 06bEKTOB, BblAENEHHbIX HA PUCYHKE.

Al
L [nsa 6bICTpOro BbI3oBa KOMaHAb! CIyXWUT KHoMka OTo6pa3nTb BNeBO, HaxoasaLwasncs
Ha NaHenu OCHOBHbIX (OYHKLMI NporpamMmeil.
CmMmoTpuU Takxe:

Memto lNMpaeka, komanga OTobpasnTb BNpaeo.

6.16.14 OToGpa3uTb BNpaBo - MeHto lNMpaBka

Mo komaHae NpoucxoauT 3epkanbHoe oTobpaxkeHne BnpaBo 0O6HLEKTOB, BblAENEHHbIX Ha PUCYHKE.

Ab
= [nsa 6bICTpOro BbI3oBa KOMaHAbl CIYXUT KHOoNka OTo6pa3nTb BNpaBo, HaxoasALwascs
Ha NaHenu OCHOBHbIX (OYHKLMI NporpamMmeil.
CmMmoTpu Takxe:

Memto MNpaeka, komanga OTobpasnTb BrEBO.

6.17 Bwup - meHI0

MeHio Bua cogepxut kKomaHapbl, CBA3aHHbIE C NAaHENAMN UHCTPYMEHTOB 1 OKHaMu Ans
rpacmn4eckoro BBoAa AaHHbIX HA CXeMe, a Takke npeacTtaBreHns NTOroB B rpadnyeckomn

dopwme.

YT06bl NONy4nTh AanbHENLWY MHOopMaLuuo, Heobxoaumo BblGpaTb UMsi KOMaHAbI:

MaHenn MHCTpyMEHTOB OTobGpakeHne unu ckpbiITe NaHenen NHCTPYMEHTOB.
[MoBOPOT B OKHE [MOBOPOT MO YacoBOW CTPErSiKe BMAa C PUCYHKOM.
CeowcTBa pucCyHKa YCcTaHOBKa CBOMCTB aKTyasnbHOro BMAaa PUCYHKa.

Zoom + YBenuyeHne maclitaba akTyanbHOro pucyHka.

Zoom - YMeHbLUeHne macliTaba akTyanbHOro pucyHka.

Zoom - BECb PUCYHOK YcTaHoBKa Macwitaba akTyanbHOro pyCcyHKa Tak, YToObl OH

ObIn1 BECb BUAOEH.

Zoom - Bcsl 0bnacTb pucoBaHus YcTtaHoBKa MacwiTaba akTyarnbHOro pucyHka Tak, YTobbl
Obina BugHa Bca 0bnactb, 4OCTyNHAsA AN PUCOBaHUSA.

Zoom - (bparMeHT puUCyHKa Bbibop npocmaTtpmBaemoro doparmMeHTa pucyHka.
Zoom nfiaBHo lMnaBHOe n3amMeHeHne macluTaba pucyHka.
Mpeabloywmin macwtab BoccTtaHoBneHne npegplayLliero maclitabdba pucyHka.
lMepemelleHne pucyHka lMepemelleHne BCero pucyHka.

MogyYncTUTb PUCYHOK MogyncTka BUAMMBIX PUCYHKOB.
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6.17.1 lMaHenun MHCTPYMEHTOB - MeHIo Bug

BbiGop aTon koMaHAbl oTobpaXkaeT AnanoroBoe okHo lNaHenn MHCTPYMEHTOB, criyallee ans
YCTaHOBKM BMAA NaHENM OCHOBHbIX (PYHKLUMA NporpaMmmbl UK NaHenn oyHKLMN pucoBaHus.

CmMmoTpu Takxe:
Mento Bug.

6.17.2 ToBopoT B OKHe - MeHIo Bupg

Bbi6op komaHabl NpuBeAET K MOBOPOTY MO YaCOBOW CTPerike YacTu OKHa A5 PUCYHKa U
TabnuyHom 4YacTtu B okHe [laHHble - PucyHkn nnu Utorn - PucyHkn.

CmMmoTpu Takxe:

Mento Bug, BBog gaHHbIX Ha cxeme.

6.17.3 CBowucTBa pMCYHKa - MeHio Bupg

KomaHga Bbi3biBaeT ananoroBoe okHo CBOMCTBA pMCyHKa, KOTOPOE NO3BOSSIET YCTAHOBUTb
CBOWCTBA aKTyaslbHOro pUCyHKa CO CXeMon 060pYA0BaHUS UMW NNaHOM.

@ KomaHgy MOXHO BbI3BaTh, HaXnmasi kombuHauuto knaesmw Ctrl +G.

CmMmoTpuU Takxe:

Mento Bug, BBog gaHHbIX Ha cxewme.

6.17.4 Zoom + - meHl0 Bug

KomaHga npvBoauT K yBeNMYeHuio maclutaba akTyanbHOro pucyHka co cxemon obopyaoBaHus
UK NNaHoMm.

@ KomaHay MOXHO Takke Bbl3BaTb, HaxXnmas knasuwy F7.

CmMmoTpu Takxe:

Mehto Bua, komaHga: Zoom -, Zoom - BECb PUCYHOK, ZoOm - BCSl 06/1acTb pUCOBaHMs

6.17.5 Zoom - - meHl0 Bug

KomaHga npvBoanT K yMEHbLUEHUIO MacluTaba akTyanbHOro pucyHka co cxemoi obopyaoBaHus
UM NnaHom.

@ KomaHay MOXHO Bbl3BaTb, HaXkumasa knasuwy F8.

CmMmoTpu Takxe:

Mehto Bua, komaHga: Zoom +, Zoom - BECb PUCYHOK, ZoOm - BCA 061aCTb pUCOBaHUSA
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6.17.6 Zoom - BeCb PUCYHOK - MeHI0 Bupg

KomaHga yctaHaBnvBaeT MacluTab akTyanbHOro pucyHka co cxeMor 000pyaoBaHUs UK NnaHoM
Tak, YTOObI OH ObIN MNOSTHOCTLIO BUAEH B OKHE.

@ KomaHgy MOoXHO BbI3BaTh, HaXknmasi koMouHauuio knasuw Ctri+Z.

CmMmoTpuU Takxe:

Mehto Bua, komaHga: Zoom +, Zoom -, Zoom - BCSl 06/1acTb pUcOBaHus

6.17.7 Zoom - BcA obnactb pucoBaHusa - MeHo Bup

KomaHga yctaHaenvBaeT Maclitab akTyanbHOro pucyHka co cxemoi o6opyaoBaHus Uiv niaHom
Tak, YTobbl Oblna BMAHa BCe NPOCTPAHCTBO, JOCTYNHOE 4SS PUCOBAHMSI.

@ KomaHgy MOXHO BbI3BaTh, HaXknmasi koMouHauuio knasuw Ctri+A.

CmMmoTpu Takxe:

Mento Bua, komanga: Zoom +, Zoom -, Zoom - BECb PUCYHOK, Zoom - doparMeHT pUCyHKa.

6.17.8 Zoom - cpparmeHT puUcyHkKka - MeHt0 Bup

KomaHga nossonsieT BbibpaTb paccMaTpuMBaeMbli pparMeHT pucyHka. [locne ee Bbi3oBa
KypPCOPOM MbILLIM (AepKa HaXkaTomn reByH0 KiaBuLUy MbILWK) He06XxoaumMo BbibGpaTb
npocmaTtpmBaemMbli oparMeHT pUCYHKa.

@ KomaHgy MOoXHO BbI3BaTh, HaXknmasi kombuHauuto knasmw Ctri+W.

CmMmoTpuU Takxe:

Mento Bua, Zoom +, Zoom -, Zoom - BECb PUCYHOK, Z0Om - BCSl 06nacTb pMCOBaHMSI.

6.17.9 Zoom nnaBHO - MeHI0 Bug

KomaHga nepekntovaeT nporpamMmmy B peXunm niaBHOrO M3MeHeHus Macwtaba pucyHka. Nocne
ee Bbl30Ba HEOOXOAMMO KypCcop MbIlLM (AepKa HaXKaTown JFieBYH0 KraBuULUYy MbILWKW) NepeaBuratb
BBEPX C LENbl0 YBENNYEHMA MacLuTaba unm BHU3 C LENbIO €r0 YMEHbLUEHNS.

®\ ANnsa 6bICTPOro BbI30Ba KOMaHAbl CryXWUT KHoMka NnaBHoe naMeHeHne maclitaba,
HaxogsLwascsa Ha naHenn yHKUUIA pucoBaHmS.

% KOMaHOy MOXHO Takke Bbl3BaTb, HaXkunmas kombuHauuo knasuw Ctri+E.

CmMmoTpuM Takxe:

MeHto Bua, komaHabl: Zoom +, Zoom -Zoom - BECb PUCYHOK, ZoOm - BCS 0611acTb pUCOBaHUS.
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6.17.10 TMpeabiaywmm macwitabd - meHo Bug

KomaHga BbI3bIBaeT npeablaywmi macwitad pucyHka.

®\ Ans ObICTporo Bbl30OBa kKOMaHAbl CNyuT kHonka Mpeabiaywmin macwitao,
HaxogsLwascsa Ha naHenn YHKUUI pucoBaHmS.

% KOMaHAYy MOXHO TakXe Bbl3BaTb, HAXXMMasA KnaBuLly F6.

CMoOTpuM Takxe:

MeHto Bua, komaHabl: Zoom +, Zoom -Zoom - BECb PUCYHOK, Zoom - BCS 0611acTb pUCOBaHUS,
Zoom nnasHo.

6.17.11 TlepemelieHne puUcyHka - MeHto Bug

KomaHaa nepeknioyaeT nporpaMmmy B pexum nepemMeLleHust pucyHka. Mocne ee Bbi3oBa
KYPCOPOM MbILLV (AepKa HaXkaToW JIeBYHO KITaBULLY MbILKW) MOXHO NepeaBuraTb BECb PUCYHOK.

W

ANnsa 6bICTPOro BbI3oBa KOMaHAbl CIYXUT KHomka MNepemelweHune, Haxogdwascs Ha
naHenn yHKUnn pucoBaHms.

% KOMaHOy MOXHO TakKe Bbl3BaTb, HaXunmasi komouHauuio knasuw Ctri+1.

6.17.12 TMNoaumcTuTb cCxemy - MeHto Bup

Bo Bpemsi pucoBaHMa MOXET BO3HMKHYTb CUTyauusi, B KOTOPOW MporpaMMa OCTaBUT Ha SKpaHe
OTMETKMN, NEPEMELLEHHbIX N yAaneHHbIX 00bEKTOB (T.H. Mycop). Bbibop aTon KomaHabl BbI3OBET
NOAYUCTKY BUAA PUCYHKA B aKTyarlbHOM OKHE.

CmMmoTpuU Takxe:
Mento Bug.

6.18 [1aHHble - MeHIo

MeHto [laHHble COOEPXXMUT KOMaHAbl, Cryalluue Ans BBoAa AaHHbIX, CBA3AHHbIX C TEKYLLUM
NpPOoeKToM

UT0o6bl NoNy4nTb AanbHenwwy MHopMaLuuo, Heo6xoanuMo BbIGpaTb Ha3BaHWe KOMaHAbI:

ObLwue Beopg 06Lwmx gaHHbIX 06 06opygoBaHUM 1 NapamMeTpoB
pacyeToB.

NMomeLweHuns BBoa AaHHbIX O MOMELLEHUSIX.

PucyHkun padhmyecknin BBOL AaHHbIX HA PUCYHKaX.

MaTepuanbl ctpouTenbHble  [lononHeHve kaTtanora CTpoUTENbHbIX MaTepuarnos.

KoHcTpykumst nognon. oton. npubopa
CospgaHue kaTanora KOHCTPYKLUWUA NOANONbHbIX OTOMUTENbHBLIX
npnbopos.

dopmaT crnoee pucyHka PepaktupoBaHue crioeB puUcyHka ans UaMeHeHus LBeTa,
TONLWMHBI NIMHUK, CTUMSA U pa3mepa WwpnudTa.

CDopmaT OTUKETOK 3J1EMEHTOB CbopmaTMpOBaHme BHeLUHero Bnga 3TUKeTOK 3JyieMeHTOB
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ob6opynoBaHus, pacnosfioKeHHbIX Ha Cxeme.

MpaBka crnvcka pUcyHkoB PepakTmpoBaHWe crnincka pUCYHKOB, BXOASLLMX B MPOEKT.

CmMmoTpuU Takxe:
BBoa gaHHbIX.
6.18.1 OO6Owwme - meHIo [JaHHbIE

Komanga O6wme Bbi3bIBaeT gnanoroBoe okHo [aHHble - O6Lwme, cnyxallee ans Beoga oowmx
AaHHbIX, KacalLWwmnXcs NPoeKTUpyemMoro o60pyaoBaHNs U NapaMeTpoB pacyeToB.

ﬁ [nsa 6bICTPOro BbI3oBa KOMaHAbl CIYXUT KHOMNka Obwme, Haxoadawasca Ha naHenm
OCHOBHbIX PYHKLMIA NMporpaMmmbl.

@ KomaHgy MOXHO Takke Bbi3BaTb, Hakumasi komouHaumto knasuw Ctrl +0.

CmMmoTpu Takxe:

Mento [laHHble, BBoa gaHHbIX, Ananorosoe okHo [aHHbie - Obuwme, BBoa gaHHbIX Ha cxeme.

6.18.2 TMomelweHuUs - MeHro [1aHHbIE

KomaHaa Bbi3biBaeT ananoroBoe okHO [1aHHble - [MoMelyeHus, cnyxallee Ans BBOAA AaHHbIX O
NOMeLLeHNsIX, KOTOpblE OTaMMMBAKOTCS U O TeX, Yepes KOTopble NPOXoAsT TpybonpoBoabl
npoekTupyemoro ob6opynoBaHus.

PesynbTaTbl pacyeToB TEMMONOTEPb, BbINOMHEHHbIE NpY oMol nporpammel Herz OZC, moryT
ObITb HENOCPEACTBEHHO NEpPeHeCceHbl B AMANOroBoe OKHO C AaHHLIMU O MOMELLEHMSIX.

H [ns ObiCTporo Bbl3oBa KOMaHAbl CYXUT KHomnka [aHHble - [TomelweHuns,
HaxOAALLasiCA Ha NaHesNM OCHOBHbIX OYHKLMIA NpOorpamMmbl.

@ KomaHay MOXHO Takke Bbl3BaTb, HaXumMasi KomouHaumo knasuw Ctrl +P.

CmMmoTpu Takxe:

Mento [laHHble, BBOA gaHHbIX, gnanoroBoe okHO [laHHble - [TomelleHns, BBog gaHHbIX HA cxeme.

6.18.3 PuCyYHKM - MeHI0 [laHHble

KomaHga Bbi3biBaeT OKHO [laHHble - PUCYHKK, cryxallee ons rpadmnyeckoro BBoga gaHHbIX Ha
CXEME UIN PUCOBaHUSA NITaHOB.

[nsa 6bICTpOro BbI3oBa KOMaHAbl CIYXUT KHOMKa [laHHble - PUCYHKW, HaxogsLwascs
Ha NaHenn OCHOBHbIX (OYHKLMI NporpamMmeil.

@ KomaHgy MOXHO Takke Bbi3aBaTb, Hakumasi komobuHaumto knaeuw Ctrl +D.
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CmMmoTpuU Takxe:

MeHnto [1aHHble, okHO [aHHble - PucyHku, BBoa AaHHbIX, BBOA AaHHbBIX Ha cxeMme.

6.18.4 Martepuanbl ctpouTesnbHble - MeH [laHHbIe

KomaHaa Bbi3biBaeT gnanoroBoe okHo Katanor matepuarnos , criyxallee Anst BBoga
CTPOUTENbHbIX MaTepuanoB, KOTOpble MOryT OblTb UCMONb30BaHbLI NMPU CO34aHUM KOHCTPYKLIMIA
NoAMNonbHbIX OTONUTENbHBLIX NPUGOPOB.

@ — KOMaHOy MOXHO Takke BbI3BaTb, HaXumasi KOMOMHaLMIO
knasuw Ctri+M.

CmMmoTpuU Takxe:

MeHto [laHHble, onanoroBoe okHO KaTanor martepuanos.

6.18.5 KOHCTpyKLuMs NOANONbHbIX OTONUTENbHbIX NPUOOPOB - MeHI0 [laHHbIe

KomaHga Bbi3biBaeT AnanoroBoe okHo [JaHHble - KOHCTPYKUMS NOAMNONbHbIX OTONMUTENbHbLIX
npnGopoB , cryXallee Ans BBoAa KOHCTPYKLMI NOAMNONbHbLIX OTONUTENbHbLIX MPUGOPOB.

CmMmoTpuU Takxe:

MeHto [aHHble, AnanoroBoe OkHO [aHHble - KOHCTPYKLMS MOANONbHbLIX OTONUTENbHBIX NPUGOPOB.

6.18.6 ®Popmar crnoeB pUCYHKa - MeHI0 [laHHble

KomaHga BbI3bIBaeT gnanoroBoe okHo Criov pucyHka, npegHasHadeHHoe ang dopMaTupoBaHus
N NpaBKM CroeB puUCyHKa. [NpaBka CnoeB pUCyHKa NO3BOMSIET N3MEHUTb LBET, TOMLWMHY JIMHWMN,
VN 1 pa3mep wpudTa ans oTAeNbHbIX rpadnyeckmnx 06bEKTOB, PACMNONOXEHHLIX HA CXEME U Ha
nnaHax aTaxewn.

CmMmoTpuU Takxe:

MeHto [laHHble, komaHaa PopmaTt 3TUKETOK aNeMeHToB, BBoA AaHHbIX, AvanoroBoe okHo Crnou
pycyHka, BBoA AaHHbIX Ha CXeMe.

6.18.7 dopmaT 3TUKETOK 3NIeMEeHTOB - MeHI0 [laHHble

KomaHaa BbI3biBaeT Ananorosoe okHO [laHHble - PopMaTt 3TUKETOK Ha cxeme, npeaHasHayeHHoe
ANsa hopMaTMpoBaHNS BHELLUHEro BUAa 3TUKETOK arieMeHToB 060pyA0BaHUSA, pacnosioKeHHbIX Ha
CXeMe U Ha nnaHax aTaxen. bnarogaps aToMmy MOXHO onpenennTb, kakas nHgopmMauns oo
anemeHTax o6opyaAOBaHNSA HAXOOAUTCA HA ATUKETKaX.

CmMmoTpuU Takxe:

MeHto JaHHble, komaHaa Popmart cnoeeB pucyHka, BBog gaHHbIX, gnanoroBoe okHO [laHHble -
dopmaT 3TUKETOK Ha cxeme, BBog AaHHbIX HA CXeMe.
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6.18.8 [paBKa cnucka pUCYHKOB - MeHIo [laHHble

KomaHaa BbicBeuvBaeT gmanorosoe okHO Cnncok pUCcyHKOB B NMPOEKTe, crnyxallee Ans npaBku
CMMCKa PUCYHKOB, BXOASILLMX B MPOEKT.

CmMmoTpu Takxe:

Mento [laHHble, BBOA AaHHbIX Ha cxeme.

6.19 PacueTbl - MeHIO

BbI30B 3TOM KOMaHAbl NO3BOMAET BbINOSHATD pac4yeTbl Ha OCHOBE TEKYLLUMX OaHHbIX.

[nsa 6bICTpOro BbI3oBa KOMaHAb! CIYXWUT KHOMKa PacyeTbl, Haxoaswasacsa Ha naHenu
OCHOBHbIX PYHKLNIA MporpaMmmbl.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXnmasa knasuwy F9.

CmMmoTpu Takxe:

Pacu4eTbl, MeHto ITorn pacyeTos.

6.20 WTormu - meHro

MeHto Utorm cogepxaT KomaHabl, CBA3aHHbIE C MPOCMOTPOM UTOroB pacyeToB, BEAOMOCTEN
MaTepuanoB 1 cnucka ownboK, CBA3aHHbIX CTEKYLLMM MPOEKTOM.

YT06bl NONYyYnTh AanbHENLYO UHGOPMaLMIO, HYXXHO BbIbpaTe MMS KOMaHAbI:

O6wwme MpocmMoTp OBLNX NTOrOB pacyeToB.

MomeLlleHuns MpocMOTp UTOroB pac4yeToB MOMELLEHNN.
Tpy6onpoBoabl MpocmoTp UTOroB pacyeToB TpybGONPOBOOOB.
OTtonuTtenbHble NpubopsbI [MpoCcMOTp UTOrOB pacyeToB OTOMUTEMBHbLIX NPUBOPOB.

KoHcTpykumst nognon. oton. npubopos

MoanonbHble oTONUTENbHbLIE NPUGOPDI
MpocmoTp nToroB nogdopa NoAnosbHLIX OTONMUTENBHbLIX

npubopos.

[pyrue notpebutenn MpoCcMOTp UTOrOB pacyeToB ApPYrMx NnoTpeduTenen.

Hacocbl MpocmoTp napameTpoB paboTbl HACOCOB, UCNONb3YEMbIX B
obopynoBaHuMm.

LIMpKynsiuMOHHbIE KOnbua MpoCcMOTp NTOrOB pacyeToB LUMPKYNSLMOHHbBIX KOMeL,.

HacTpoikn lNpocmMOTp BEAOMOCTEN C HACTPOMKaMU perynmpyroLLen
apmartypbl

PucyHkun

Ownbkn MpocmoTp cnucka owmnbok, obHapyXEHHbIX BO BpeEMS
pac4eToB.

MaTepunansl BbI30B MeHI0 C BeAOMOCTSAMU MaTepuarsos.

CopTupoBKa UTOros CopTupoBKa Coaep>XMMOro Tabnumupbl ¢ UToraMmm pacyeToB.
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dopmaTupoaHmne Tabnuy, BbiGop cTpok n ctonbuoB, KakMe 6yayT npucyTcTBoBaTh B
aKTMBHOW Tabnuue ¢ ntToramm pacyeTos.

dopmaT crnoee pucyHka PepakTupoBaHue CrioeB pUCyHKa C Lienbio N3MeHeHUst LiBeTa,
TONWMHBI NIMHUK, CTUMSA U pa3mepa WwpnudTa.

dopmaT 3TUKETOK arieMeHToB PopmaTUpoBaHUE BMAA STUKETOK 3N1IEMEHTOB 060pyaoOBaHus,
PacnosiOXEHHbIX HA PUCYHKaX C UTOrammn pacyeToB.

Ecnu ons Tekywmnx gaHHbIX He BbINOSIHEHbI pacyeTbl UK 13-3a OWMBOK, 06HApPYXEHHbIX BO
BpeMs pacyeToB, He Bbln co3gaH gann ¢ utToraMmm pacyeToB, TO NporpaMmma npuv nonbITke
BbI30Ba KOMaH[, CBSI3aHHbIX C UTOraMm pacyeToB, MHGOPMUPYET 006 OTCYTCTBMM (hainna C
nToramu.

NTorm pacyeToB, a Takke BeOOMOCTM MaTepuarnos NpeacTaBneHbl B Buae 1abnvy n cxemsl.
Copepxmmoe siyeek aTux Tabnumy He MOXeT OblTb M3MEHEHO. 3aTo AOCTyNHa PyHKUMNS
KonnpoBaHus BblaeneHHoro gparmeHTa B 6ydep obmeHa.

B GonbluMHCTBE cnyvaeB cogepxMmoe Tabnuubl MOXXHO OTCOPTMPOBATb COrMacHO BbIGPAHHOMO
kntoya. C aTon uenbto u3 meHiMTorn cnegyet Bbi3BaTb komaHay COpTUPOBKA UTOTOB.

Mpadhmyeckmne 06BbEKTLI HA CXEME C UTOraMm pacyeToB He MOryT OblTb MoanduumnpoBaHbl. MoOXHO
€0WHCTBEHHO U3MEHUTb X BUA NpW NomoLum pyHKLMKM dopmaT Cnoes pucyHka u dopmat
3TUKETOK 3fIEMEHTOB.

CmMmoTpu Takxe:

KomaHga Pacuyetnbl, iTorn pacyetos, meHo MaTtepuansl.

6.20.1 OOwme - meHto UTorn

BbI30B 9TOM KOMaHObl NpUBEAET K 0TOOpakeHuto Tabnuusl Mtorn - Obwme ¢ obwmmmn ntoramm
TeKyLLero npoekxTa.

CmMmoTpuU Takxe:

MeHto Ntorun, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.2 T[lomewieHus - meHIo UTorm

Bbi3oB KomaHabl NpmBedeT K oTobpaxkeHuto Tabnumubl Torn - NomMeLleHnst ¢ UToramm pacyeToB
nomMeLleHnn

CmMmoTpu Takxe:

MeHto Ntorn, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.3 Tpy6onpoBoabl - MeHo UTorn

Bbi3oB 9TOM KOMaHObl NpuBeneT k oTobpaxeHuto Tabnuupbl torm -TpybonpoBodbl ¢ nToramu
pac4eToB pas3BoAALNX TpybonpoBoaos,

CmMmoTpu Takxe:

MeHto Ntorn, meHto PacyeTsl, Torn pacyeTtos.
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6.20.4 OTonuTtenbHble NpUdopbI - MeHIo UTtorm

Bbi3oB KOmMaHabl NpMBeAET K oTobpaxeHuto Tabnuubl Ntorn - OTonuTteneHble Npubopsbl ¢
NTOramm pac4yeToB OTOMUTESbHbIX NMPUOOPOB, HEMNOCPEACTBEHHO MOAKITHOYEHHBIX K Pa3BOAsALLIMM
TpybonpoBogam.

CmMmoTpuM Takxe:

MeHto Ntorun, meHo PacyeTsl, Torn pacyeTtos.

6.20.5 KoOHCTpyKuMs NnoANONbHbIX OTONUTENbHbLIX NPUOGOPOB - MeHio UTorm

Mo aToM KOMaHAe BbICBEUYMBAETCS Tabnuua C KOHCTPYKUMAMMN NOAMOSbHbLIX OTOMUTENBbHbIX
npnbopos.

CmMmoTpu Takxe:

MeHto Ntorn, meHo Pac4yeTsl, Tormn pacyeTos.

6.20.6 TlMoanonbHble oTONUTENbHbIE NPUOOPLI - MeHto UTorm

Bbi30oB kOMaHAbl NpMBEAET K 0TOOpaxeHuto Tabnuubl Mitoru - NoanonbHble OTONUTENbHbIE
npubopkl ¢ MToramm nogdopa NognosibHbIX OTONUTENbHbLIX NPUGOPOB.

CmMmoTpu Takxe:

MeHto Ntorn, meHto PacyeTsl, Torn pacyetos

6.20.7 [Opyrue noTtpebutenun- meHo Utorun

BbI3oB kOMaHAbl NpuBeaeT k oTobpaxkeHuto Tabnuubl Ttorn - [pyrne notpebuteny_c ntoramm
pacyeToB ApYyrux notpedbutenei Tenna.

CmMmoTpuU Takxe:

MeHto Ntorun, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.8 Hacochbl - meHlo UTOrKM

Bbi3oB KomaHabl NpuBedeT K oTobpaxeHuto Tabnuubl Ntorn - Hacockl. C napameTtpamn paboThbl
HacoCoB.

CmMmoTpuU Takxe:

MeHto Utorn, meHo Pac4yeTsl, Tormn pacyeTos.

6.20.9 LMpKynAauMoOHHbIe KornbLa - MeHto UToru

Bbi3oB 9TOM KOMaHObl NMpuBedeT K oTobpaeHuto Tabnuusl Mtorm - LInpkynsaumoHHble Konbua ¢
nTOramm pacyeToB LIMPKYTALMOHHbBIX KOMeL Yyepes Bce noTpebuTtenu tenna.

CmMmoTpuU Takxe:

(C) SANKOM Sp. z 0.0. 96



Herz C.O. 3.6

MeHto Ntorun, meHto PacyeTsl, Torn pacyeTtos.

6.20.10 HacTpouku - meHo UToru

Bbi3oB 9TOM KOMaHObl NPUBEAET K 0OTOOpakeHuto Tabnuusl Itorn - Hactponkn ¢ Be4oMoCTbHo
HaCTPOEK perynupytoLLen apmaTypbil.

CmMmoTpu Takxe:

MeHto Ntorun, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.11 PuCyHKuM - MeHto UTOrn

KomaHga Bbi3biBaeT OKHO Torn - PUCYHKNK, criyxallee Ans rpadouyeckoro npeacraBfieHms
NTOrOB pacyeToB B BUAE PUCYHKA CXeMbl UMW NnaHa.

[nsa 6bICTPOro BbI30Ba KOMaHAb! CIYXUT KHOoMNka UTorn - PUCYHKN, HaxoasALwwascs Ha
NaHesnmn OCHOBHbIX OYHKLUW NporpaMmmbi.

@ KomaHgy MOXHO Takke Bbi3BaTb, Hakumasi komobuHaumto knaeuw Ctrl +R.

CmMmoTpuU Takxe:

MeHto Ntorun, okHo UTorn - PUcyHkn.

6.20.12 OwunobkKku - meHro Utorn

BbI30B 3TOM KOMaHAbl NpMBEAET K 0TOBpaXkeHuto cnmcka ownbok, 0GHapy>KEHHbIX BO BpeMsi
pacyeToB.

@

[nsa 6bICTPOro BbI3oBa KOMaHAbl CIYXUT KHOMKka OWMOKKN, HaxoOsALWascs Ha naHenu
OCHOBHbIX PYHKLNIA NporpaMmmbl.

@ KomaHgy MOXHO Takke Bbi3aBaTb, HaKumasi kKomobuHaumo knaeuw Ctrl +B.

CmMmoTpuU Takxe:

MeHto Ntorun, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.13 Marepuansbl - MeHt0o UTOrMn

KomaHga MaTtepuanbl Bbl3blBaeT MEHIO, JatoLlee BO3MOXHOCTb 415 NPOCMOTpa Be4OMOCTEN
MaTtepuanoB, UCMOSb3yeMbIX B 000pygoBaHUN.

B cocTtaB nogmeHo BXogaT crieayrolumMe KomaHabl:

Tpy6bl MpocmoTp BegomocTu Tpy6.
OtonutenbHblie Npubopbl  [MpocmMoTp BEAOMOCTM OTONUTENbBHBLIX NPUBOPOB.
ApmaTtypa [MpocmoTp BeAOMOCTU apMaTypbl.

CmMmoTpu Takxe:
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MeHto Ntorun, meHto PacyeTsl, Torn pacyeTtos.

6.20.14 CopTupoBKa Tabnuy - meHio Utorm

KomaHaa CopTupoBKa Tabnuuy, CnyXut ans COpTMPOBKN COAEPXKMMOro Tabnumy ¢ utoramm
pacyeToB COrnacHoO BbIOGPAHHOro Kro4a.

Mocne ee Bbi3oBa OyaeT oToOpaXkeHO Ha 3KpaHe amanorosoe okHo CopTupoBKa....,
XapaKTepHoe Ansi aKTMBHOM Tabnuubl ¢ ntoramn. B gnanoroBom okHe He06xoaumo BblibpaThb
KoY, OTHOCUTENBHO KOTOPOro OyaeT OTCOPTUPOBAHO COAEPXKUMOE Tabnumubl.

®YHKUNSI COPTMPOBKM 06neryaeT aHanua nosyyYeHHbIX UToros. Hanpumep, xenas Hantm
oTonuTenNbHbIE NPUBOPLI C MakCcMMaribHbIM OXNaXaeHneM BoAbl, 4OCTaTONHO OyaeT
oTcopTuMpoBaTb Tabnuuy Ntorn - OTonuTenbHble NPUBOPLI COrMacHo Kroyva oxnaxaeHue Boabl
(dt).

CmMmoTpuU Takxe:

MeHto Ntorun, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.15 dopmaTupoBaHue Tabnuy - MeHo UToru

KomaHga cnyxut ans onpegeneHus oopmarta, B KakoM MOXET ObITb OTOOpaXeHa 1 pacnevyataHa
Tekywasa Tabnmua ¢ utoramm pacyeTos.

Mpn ee BbI3oBE GyaeT oTOOpaXkeHo gmanoroBoe okHO Popmart Tabnuubl... , XapakTepHoe ans
aKTMBHOW Tabnuubl ¢ uToramu. B ananoroBom okHe crnegyeT BblAeNMTb nons Bbibopa,
COOTBETCTBYOLLINE TEM cTONGUAM (B HEKOTOPbLIX Tabnuuax Takke CTpOkaMm), KOTOpblE MOTyT ObiTb
nomMeLleHbl B Tabnuuy.

CmoTpu Takxe:

MeHto Ntorun, meHo Pac4yeTsl, Torn pacyeTtos.

6.20.16 dPopmart crnoeB pUCyHKa - MeHto UToru

KomaHnga otobparaeT guanoroBoe okHo Crion pucyHka, npeaHasHavyeHHoe Ans
hopmaTMpoBaHUS N pefakTMPOBaHUS CIOEB PUCYHKA Ha CXeMe C utoramu pacyeToB. [paBka
CNOEB pUCYHKa NO3BONSAET U3MEHUTb LBET, TONLLMHY NIMHUW, TUN U pa3Mep WwpudTa A4ns
OTAENbHbIX rpadryecknx 06BHEKTOB, HAXOASILLMUXCS HA CXEME.

CmMmoTpu Takxe:

MeHto Utorn, komaHaa dopmat 3TUKETOK 3rIeMEHTOB, AnanoroBoe okHo Crion pucyHka.

6.20.17 dopmaT 3ITUKETOK 35IeMEeHTOB - MeHto UTorun

KomaHga otobpaxaeT guanoroBoe okHo MTorn - dopmaTt 3TMKETOK Ha cxeme, NpeaHasHa4yeHHoe
Ans dhopMaTMpoBaHMs BUAA STUKETOK 3NIEMEHTOB 000pYyA0BaHMs!, PacronoXeHHbIX Ha CXEME C
uToramy pacyetoB. bnarogaps aToMy MOXHO onpeaenuTb, kakas nHgopmaums o6 anemeHTax
060opyaoBaHMSA HAXOAUTCA Ha STUKETKaX.

CmMmoTpu Takxe:

MeHto Utorn, komaHga ®dopmat CroeB pUcyHka, gnanoroBoe okHo [aHHble - dopmaT STUKETOK Ha
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cxewme.

6.21 [MapameTpbl - MEHIO

MeHto MapameTpbl cOOePXNT KOMaHAbl, CBS3aHHbIE C YCTAHOBKOW, COXpPaHEHNEM U
BOCCTaHOBIIEHMEM NapaMeTpoB paboTbl NPOrpaMmsl.

YUtoObl HanTV ganbHenLWwy nHpopMaumo, HeobxogumMmo BbidpaTb Ha3BaHME KOMaHAbI:

MapameTpbl YcTaHoBka napamMeTpoB paboTbl NporpaMmeil.
OTKpbITb OTkpbiTHE hana c napameTpamMmu NporpamMmmel.
CoxpaHuTtb CoxpaHeHuve anna ¢ napaMmeTpamn NporpaMmmbl

CoxpaHuTb kak CoxpaHeHue napamMeTpoB B haiirie ¢ HOBbIM UMEHEM.

6.21.1 TlapameTpbl - MeHto NMapameTpbl

Bbi3oB 9TOM KOMaHObl OTOGpaXkaeT AManoroBoe okHO MapamMeTpbl, criyallee ans onpegeneHus
napamMmeTpoB paboTbl NPOrpamMmbl, KacatLMXCst COXpaHeHnst hansios, WPUGTOB K
aBTOMaTMYECKON HyMepaLunmn NoMeLLLEeHUN.

CmMmoTpuU Takxe:

MeHto MapameTpbl, koMaHaa OTKpbITb NapameTpbl, CoxpaHuUTb NapameTpbl, komaHaa CoxpaHuTb
napameTpbl Kak.

6.21.2 OTKpbITb NapamMeTpbl - MeHIo MapameTpbl

OTa KoMaHAa CryXuT Ans OTKPbITUSA CyLLeCcTBYyoLWero ganna ¢ napametTpaMmy nporpammel,
KOTOpbI paHee Bbin COXpaHeH Ha ANCKe C NOMOLLb kKoMaHa CoxpaHUTb napameTpbl Unu
CoxpaHuTb napameTpbl Kak . [1pn BbI3oBe KOMaHAbl NporpaMmma otobpaxaeT Ha 3KpaHe
Ananorosoe okHO OTKpbITb NapameTpbl, B KOTOPOM criefyeT BbibpaTb MMs danna ¢
KOHdourypaumen nporpamMmmel.

Mpwn cos3gaHum HOBOro hbarna AaHHbIX NporpaMmMa CHUTbIBAET U3 CBOErO MMaBHOro Katanora
dann CO.GRP, B KOTOpOM XpaHATCS npegnoriaraeMble napameTpbl Nporpammbi.
Mcnonb3ysa komangy OTKpbITb NapaMeTpbl MOXHO OTKPbITh Apyron ann ¢ napametpamu,
3amellasa Takum obpasom npegnonaraemble napameTpbl paboTbl Nporpammbl.

CmMmoTpuU Takxe:

MeHto MapameTpbl, koMaHaa CoxpaHuTb NapameTpbl, koMaHaa CoxpaHUTb NapamMeTpbl Kak.

6.21.3 CoxpaHuTb napameTpbl - MeHio lMapameTpbl

KomaHga CoxpaHuTb napameTpbl NMO3BOMSET COXPaHATb Ha AMCKE TeKyLune napameTpbl paboTbl
nporpammbl. IMa daiina, B KOTOPOM XpaHATCA napameTpbl, Takoe Xe caMoe, Kak 1 ums dainna,
N3 KOTOPOro TeKyLune napaMmeTpbl ObIIN CYUTAHDI.

Mpw co3gaHnm HOBOTO hanna AaHHbIX Nporpamma CYMTbIBAET U3 CBOErO rMaBHOro katanora
dann CO.GRP, B KOTOpOM XpaHATCS npegnoriaraeMble napameTpbl Nporpammbi.

CmMmoTpu Takxe:

MeHto MapameTpbl, kKoMaHaa OTKpbITb NapaMeTpbl, koMaHaa CoxpaHUTb NapamMeTpbl Kak.
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6.21.4 CoxpaHuTb napameTpbl KaK - MeHto lNMapameTpbl

KomaHnga CoxpaHuTb napamMeTpbl Kak No3BOdAeT aTb HOBOE MMSA dhanny ¢ napameTpamu
paboTbl NporpamMmmMbl U COXPaHUTb ero B BbiIbpaHHOM MecTe Ha aucke. Npu ee BbI3oBe nporpamma
oTobpaxaeT gmanoroBoe okHO CoxpaHUTb NapaMeTpbl Kak, B KOTOPOM criefyeT BBECTU HOBOE
nmsi barina, a Takke BblOpaTb MECTO €ro XpaHeHus

Mpwn co3gaHum HOBOro hbarna AaHHbIX NporpaMmmMa CHMUTbIBAET M3 CBOErO MMaBHOro Katanora
dann CO.GRP, B KOTOpOM XpaHATCS nNpegnoriaraeMble napaMmeTpbl Nporpammbi.

3anucb akTyanbHbIX NapaMeTpoB paboTbl NPOrpaMmbl B raBHbIN KaTtanor nporpaMmMbl B doansn ¢
nmeHem CO.GRP npuBegeT K TOMy, 4TO OHM CTaHyT NpeanonaraemMbIM Npu CO34aHNUN HOBbIX
¢annoB AaHHbIX.

CmMmoTpu Takxe:

MeHto MapameTpbl, kKoMaHaa OTKpbITb NapaMeTpbl, koMaHaa CoxpaHUTb napameTpbl.

6.22 OKHO - MeHIo

MeHto OKHO CoaepXuUT KOMaHAbl, CBSi3aHHbIe C OTOBpaXkeHNeM 1 ynopsiaouMBaHMEM CUCTEMbI
OTKPbITbIX OKOH.

YTtoObl HanTV ganbHenLWwy nHdopMaumo, HeobxoaumMo BbldpaTb Ha3BaHME KOMaHAbI:

Moszawnka PacnonoxeHne oKoH B BUAE MO3aunKu.
Kackag PacnonoxeHne OKoH B BUae Kackaga.
YnopagounTb Sprbliki YNOpPSAAOYEeHNE PacrnofiOXKEHNsST OKOH, YMEHbLUEHHbIX A0 SPJIbIKOB.

3aKpbITb BCE 3aKpbITE BCEX OTKPbITbIX OKOH.

Bo Bpems paboTbl nporpaMmma npucoeamHsieT K MeHto OKHO CMCOK OTKPbITbIX B AaHHbIA MOMEHT
OKOH. BblGop 13 cnucka BegeT K akTMBU3aLMM OKHa.

6.22.1 Mo3sauka - meHto OKHO

BbI30B 3TOVM KOMaHAbl NPUBEAET K PacnofioKeHMI0 BCeX OTKPbITbIX OKOH 6e3 Nx NepekpbITus - B
BMOE MO3aUKM.

CmMmoTpu Takxe:

MeHto OkHo, komaHga Kackag, komanga YnopsagounTb Sprbiku.

6.22.2 Kackapg - meHro OKHO

BbI30B aTOM KOMaHAbI npmuBeaeT K pacnosfioXXeHnto BCeX OTKPbITbIX OKOH B BUAE KacKaaa,
OCTaBIss BUOMMOW NaHesb 3arfiaBust KaXKaoro OkHa.

CmMmoTpu Takxe:

MeHto OkHO, koMaHga Mosavka, kKomaHaa YnopsgounTb SpIibIKn.
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6.22.3 YnopsapounTb SApnbIKK - MeHo OKHO

BbI30B aTOM KOMaHAbI npmuBegeT K ynopAaaovinBaHMIO OKOH, YMEHbLUEHHbIX A0 APJIbIKOB.

CmMmoTpu Takxe:

Mento OkHo, kKoMmaHaa Mo3saunka, komaHaa Kackag.

6.22.4 3aKkpbITb Bce - MeHto OKHO

BbI30B 3TOM KOMaHAbI npuBeaeT K 3aKpbITUO BCEX OTKPbLITbIX B OaHHbI MOMEHT OKOH.

CmMmoTpuU Takxe:

MeHto OkHO, koMaHga Mosauka, komaHga Kackag, komaHaa Ynopsagountb SpIibiKn.

6.23 CnpaBKa - MEHI0

MeHto CnpaBka BKkrto4aeT KOMaHAbl, CBA3aHHbIE C AOCTYNOM K MHhOopMauun, coaepallencs B
CnpaBOYHON cucTeEMeE.

YUTtoObl HanTV ganbHenLWwy MHpopMaumo, HeobxoaumMo BbldpaTbh Ha3BaHME KOMaHAbI::

CopepxaHue Bbi3biBaeTCa cogepxaHne CnpaBoOYHOM CUCTEMBI.
BbI3oB cnpaBku MHdopmauma Ha TeMy, Kak NONb30BaTbCS CPaBO4YHOM CUCTEMOMN.
O nporpamme OTtobpakeHne nHgpopmaumm o nporpamme.

6.23.1 CopepxaHue - MeHo CnpaBka;

KomaHaa BbI3bIBaeT cogepkaHune nporpaMmmbl Cnpaeka co ClMCKOM CNpaBoOYHOW MHAOpMaLMN.

CmMmoTpuU Takxe:
MeHto Cnpagka.
6.23.2 BbI30B cnpaBKu - MeHo CnpaBka

KomaHnga BbI3biBaeT nporpammy CnpaBku co cTaHAapTHOW (MpeaocTaBnsiemMyto Yepes cuctemy
Windows) nHdopmauuen o npaeunax nosib3oBaHusi MporpamMmMon cripaBku. SA3bikoBasi BEpcus
3TOM YacTu CrpaBKK 3aBUCUT OT A3blkoBOW Bepcumn cuctembl Windows

CmMmoTpuU Takxe:

MeHto Cnpagka.

6.23.3 O nporpamme - MeHi0 CnpaBka

Mpwn BbI30BE 3TOWM KOMaHAbl Ha akpaHe OyaeT oTobpaXKeHO AManoroBoe OkHO C MHdopmaumen o
nporpamme.

CmMmoTpu Takxe:

MeHto Cnpagka.
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6.24 MeHro O6bICTpPOro gocrtyna

MeHto oTobOpaxkaeTcs nocne HaxaTtusi NpaBoy KnaBuwK Mblwn. MeHo GbicTporo goctyna
COAEPXUT KOMaHAbl, CBA3aHHbIE C PUCYHKOM, Tabnuuen nnm anemeHTamm AManoroBoro okHa.

F1 Cnpaex.a

OTHEHITE Alt+BESp

Bripezate Chrl+=
Konmvpoeare  Chil+C
EBcraeume Ctrl+
Ypamire Del

Hatmu ... Chrl+F
JameHiTe ... Chi+H
Haimi ganee  Cirl+H
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[IpencrasurensctBa HERZ B pernonax:

r. Cankr-IlerepOypr:
tein.: (812) 600-55-01
e-mail: info@herz-armaturen.ru

. PocToB-na-/lony:
Ten.: (863) 264-43-73, 219-75-91
e-mail: herz-rostov(@aaanet.ru

r. Kazanb:
ten./daxc: (843) 228-53-49
e-mail: herz-kazan@mail.ru

r. EkatepunoOypr:
tein./¢akc: (343) 385-04-77, 385-04-78
e-mail: herz-ekat@etel.ru

r. HoBocuoupck:
ten./daxc: (383) 218-80-67
e-mail: herz-armaturen@rambler.ru

I. Xa0apoBck:

Ten.: (4212) 77-26-14, 8-962-677-26-30, 8-914-544-26-14
e-mail: osten@herz-armaturen.ru



