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1 BepeHwne

1 BeneHwne

O6Las xapakTepucTuka nporpammbl
OCHOBbI 06C/YXMBaHWA NPOrpammbl
CTpyKTypa MeHio

CnpaBsoyHasa cuctema

1.1  O6uias xapakTepucTuka nporpamMmb|

Mporpamma Herz C.O. Bepcusa 3.6. npegHasHayeHa g/1a rpadpuyeckoin nomMoLLm npu
NPOEKTMPOBaHNM HOBbIX OHO — 1 ABYXTPYOHbIX CUCTEM LEHTPa/IbHOIO OTOMN/IEHUSA,
perynmpoBaHnm CyLLLECTBYIOLLMX CUCTEM (Hanpumep, B yTENNEHHbIX 34aHMAX), a Takke npu
NPOEeKTMPOBaHNK CeTu TPy6ONPOBOAOB B CUCTEMAX OX/TAXAEHUA C BO3MOXHOCTbIO NMPUMEHeHUs
TNINKONSA KaK XO/I040HOCUTENS.

PacueTbl cuctem MOoryT ObITb BbINOJTHEHbI B cneaywwnx sapmaHTax:

1. NpoeKTUpOBaHME HOBbLIX CUCTEM HA OCHOBE Nog6opa TPy6ONpoBOAOB, OTONUTE bHbIX
npnbopos, apMaTypbl 1 NpeaBapuTesibHbIX HACTPOEK,;

2. perynupoBaHue CyLLEeCTBYHLLUX CUCTEM Ha OCHOBE NoA60pa MOLLHOCTM UMEHLLMXCS
OTOMUTENbHBLIX NPUGOPOB AN HYX[, OTan/IMBAEMbIX MOMELLEHWIA;

3. NpoeKTMpoBaHMEe HOBbIX (DPArMeHTOB 060PYAOBaHNS CUCTEM U PEryIMPOBaHNE UMEHLLUXCS
thparmeHTOB. ITO 06BLEAUHEHME ABYX NPEAbIAYLIVX BAPUAHTOB.

Bo Bcex BapuaHTax pacyeToB nporpamma nogovpaeT HaCTPONKM apmaTtypbl C NpeABapuTesibHON
perysivpoBKOWA.

CucTtema LeHTpasIbHOro OTOM/IEHNS [O/MKHA OCYLLECTBAATLCA NMPU CNeayoLwmnx YyCIo0BUSX:

- cucTema C NpuHyauTesibHOM nogayein (C NoMoLLbo Hacoca),

- OBYXTpyOHasa unm ogHOTpybHasa cuctema TpybonpoBoAoB

- TennoHOCUTENIeM UNW XO/TI0A0HOCUTEIEM MOXET ObiTb BOAA, UM BOAHBIA pacTBOP rMKO/SA
3TUNEHOBOrO WM NPONUIEHOBOTO

- pasBOfKa HWKHAS, BEPXHAS MO0 cMellaHHas,

- OoTONUTENIbHbIE NPUOOPbI KOHBEKLMOHHBIE,

- NoAnoJibHble OTONWUTE bHbIE NPUOOPLI (MOANOLHOE OTOMNIEHNE).

- aBTOMaTM4yeckue BO34yXOBbIMYyCKHble BEHTUM (HE MOXET ObITb CETU CTpaBnBatoLLel
BO3/yX),

- 06blYHble MO0 TepMocTaTUYECKUE BEHTUNM A5 OTONUTENbHLIX NPU6GOPOB,

- npeaBapuTenbHas perynmpoBka nNpy NOMOLLY BEHTU/IEN C NpeaBapuTesibHON HACTPOMKOM
Nnbo Lwao,

- cTabwnusaums pasHuupbl AaBEeHUs C MOMOLLBI0 CTabuin3aTopoB AaBieHus,

- BO3MOXHOCTb MPUMEHEHUS PEryNATOPOB pacxoaa,

- LUMPOKWIA gnanasoH TUNOoB TPy6, OTONUTE bHbIX NPUOOPOB 1 apMatypsl,

- MakCUMaslbHOe 41c/o TUNOB TPY6 B 060pyA0BaHUN — BbIGPaHb! 4 TUMNa 13 BCEX AOCTYMHbIX B
kaTasore.

O6CcnyXMBaHWe NporpaMmel

JT1a nporpamma, ucnonb3ytowias cpegy MS Windows, apyxecTBeHHa B 06CNyXUBaHUN,
CTaHAapTHa B NpUHUMNax COTPyAHUYecCTBa C APYrMMKU NporpaMmamu, 3HauymTenlbHo obneryaet
paboTty nuuam, 3Hatowmm Windows.

B nporpamme npuMeHEHO MHOMO peLUeHni, obneryatowmx n ynydwarLwmx padory.
HaunBaxHelLumne N3 HUX aTo:

- rpacpmueckuii npouecc BBoAA AaHHbIX 1 NPeACTaB/IEHME UTOTOB PacyeToB Ha CXeMe,

- pasBuTast KOHTEKCTHasA CnpaBoYHas CMCTeMa, Bbi3blBatoLLas MHGOpMaLMio, Kak 06
OTAE/bHbIX KOMaHAax NporpaMMbl, Tak U NOACKa3Ky OTHOCUTENILHO BBOAMMbIX AaHHbIX,
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- MHOIOOKOHHasA cpepga, Nno3Bosidad OgHOBPEMEHHO NpocMaTpuBaTtb MHOIoO TUNOB AaHHbIX,
mrtoroe n T1.4.,

- npocTasi COBMecTHasi paboTta C MPUHTEPOM U NJIOTTEPOM, @ TaKkKe PYHKLUS
npeLBapuTENbLHOrO NPOCMOTPA CTPaHWL, Nepes, nevaTbio U BbIBOAOM Ha NoTTep,

- 6oraTasi guarHocTuka OLWNBOK 1 Takke PYHKLMSA NX aBTOMATMYECKOro nomcka (Kak B
Tabnvue, Tak N Ha cxeme),

- ObICTPbI AOCTYN K KATa/I0XKHLIM AaHHbIM TPYy6, OTONUTE bHbIX NPUOOPOB 1 apMaTypbl.

BBopg AaHHbIX

[aHHble BBOAATCA B rpadmyeckoin popme Ha cxeme. Heobxoanmasa nHgpopmaums 06
HapuyCOBaHHbIX 3/IeMEHTax BBOAMTCA B TabnuLbl, CBA3aHHbIe CO cxeMoii. bnarogaps atomy
CyLLeCTBYeT BO3MOXHOCTb NPaBKN KaK OMHOYHbIX TPY6ONpPOBOAOB, OTONUTE/NbHbLIX NPMOOPOB,
apmaTypbl, TakK ¥ Le/bIX BblAENEHHbIX Fpynn.

C kaxZblM BBOAMMbIM 3/1IEMEHTOM CBfi3aHa CMCTEMa KOHTPO/IA 3a NPaBWU/IbHOCTbIO, & Takke
cnpaBoYHas cuctema, no3BonstoLLas nony4mTs MHPOPMAaLMIO O BBOAUMON BE/IMYMHE UK
BbI3blBatoLLasi COOTBETCTBYHOLLME KaTasIOXHbIE AaHHbIE.

C uenblo ynyyleHnss BBOAA AaHHbIX Nporpamma cHabxeHa:

- BO3MOXHOCTbK) OAHOBPEMEHHOIO peAakTMpoBaHus 60/IbLIOr0 YMCIa 3/1EMEHTOB
o6opyaoBaHus,

- BO3MOXHOCTbI NO/Ib30BATLCSA rOTOBLIMY 6/10KaMMm,

- (PyHKUMEn pa3MHOXEHNSI NPOU3BO/IbHLIX PParMeHTOB PUCYHKa N0 FTOPU30OHTaNN (CUCTEMBI
MOKBapPTUPHbIE) 1 NO BEPTMKa/N (TPAAMLUMOHHAA BePTMKasIbHasA pa3Bojka) C O4HOBPEMEHHO
HymMepaumein noMeLeHnii N y4acTKOB,

- BO3MOXHOCTbIO ONnpeaesieHNs HeOrpaHNYEHHOro Ymcia cO6CTBEHHbIX 6/10KOB, COCTOSALLMX U3
MPOV3BOJIbHbIX (hparMeHTOB PUCYHKa,

- ObICTPbIM JOCTYNOM K CNPaBOYHOW MHGDOPMALMK, CBSI3AHHOW C BBOAVMbIMU BEIMUMHAMMU.

- CMUCTEMOW pacKpbIBatOLLMXCA KHOMOK, yay4llatoLlen 4oCTyn K Hanbonee 4acto
MCMNONb3yeMbIM 3/1IeMeHTaM 060py10BaHNS,

- byHKUMEN AMHAMWYHOIO CBA3bIBAHWUS AaHHbIX PUCYHKA C COOTBETCTBYHOLLMMY AaHHbIMU B
Tabnuue,

- CNpaBOYHOW CUCTEMOW NOMOLLM, NOALEPXKUBAIOLLEN CcCoeauHEHE TPyO6oNpoBO4OB,
apmartypbl, OTONUTE/bHbLIX MPUGOPOB N APYTNX 3TEMEHTOB 060PYA0BAHNS.

Bnaronaps rpacuyeckomMy BBOAY [AaHHbIX, NporpaMMa aBTOMaTMYeckn pacnosHaeT
nogcoeavHeHne TpybonpoBOLOB, OTONUTE/bHLIX NMPUGOPOB 1 apMaTypbl, a Takke NpunucbiBaeT
Tpy60onpoBOAbl, OTONUTE/bHbIE NMPUOOPLI K 30HE NOMELLEHMS.

PepakTupoBaHve faHHbIX B TabnmMyHOW hopme faeT BO3MOXHOCTb /19 UHANBUAYAIbHOM
yCTaHOBKM NapameTpoB BCEX OHOBPEMEHHO BblAENEHHbIX 3/IEMEHTOB pucyHKa. [JuHammyeckas
CBSA3b PUCYHKa C Tabnnuammn faHHbIX AeNCTBYEeT Tak, YTO akTyaslbHO pefakTupyemblii B Tabnvue
3NeMeHT ByAeT Bble/IeH Ha CXeme.

MocTtaBnsemas ¢ nporpammMori 6ubnmnoTeka TUNOBbIX hparMeHTOB pUCyHKa (6/10K0B) TakmMX Kak
3TaXeCTOsK, 3/IEMEHTOB NOKBAPTMPHON 1 pacnpefennTenbHoOW pa3Boaku, AAaeT BO3MOXHOCTb
6bICTPO co3gaBaTtb cxemy. [JonoNHUTENBHO NOMb30BaTE/lb MOXET 3apaHee onpeaensTb
MpaKkTUYeCKN HEOTPaHNYEHHOE YMC/I0 COOCTBEHHbIX 6/10KOB, COCTOSLLMX N3 NPOU3BOSIbHBLIX
hparmMeHTOB pucyHKa. Takme 6/10K1 MOTyT 6bITb UCNO/Ib30BaHbI B MOC/IEAYIOLLNX NMPOEKTaX.

Bnarogapsi oyHKUMM pa3MHOXEHNS NPOU3BO/IbHbIX 3/IEMEHTOB PUCYHKA, HanpuMep, MOXHO
BBOANTb (hparMeHT CXembl 060PYyA0BaHUSA Ha LiesIoM aTaxe (0YepeHble CTOSKM Un
nokBapTUpHasa pa3Boka), a 3aTeM aBTOMATMYECKN CO3[aBaTb CXEMY U aHHble A/1s
nocneayLwmx aTaxen.

MaopaBnnyeckue pacyeTbl
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1 BepeHwne

Mporpamma npefocTasisieT BO3MOXHOCTb [/ BbINO/IHEHNSA NOMHOCTLIO BCEX MAPaBNYECKNX
pacyeToB CUCTEMbI, B paMKax KOTOPbIX:

noaobuparoTcsa guameTtpbl Tpy6onpoBoaos,

onpeaensTcs rnapasMyeckme ConpoTUBIEHUS LMPKYIALMOHHBIX KOel, C y4eToM
rpaBUTaALMOHHOIO AaB/iEHMs, CBA3AHHOIO C OXNlaXAeHMEM BOAbl B Tpy6onposogax u
notpebutenax Tenna,

onpenenAarnTcd noTepu AaB/iEHNA B CUCTEME,

yMeHbLUIaeTCs N30bITOK AaBNEHUS B LMPKYNALUOHHBIX KObLax nyTeM nogbopa
npeaBapuTeNibHbIX HACTPOEK BEHTW/EN C ABOIMHON perympoBkoi Nnbo nogoopom aAvamertpa
OTBEPCTUI ApPOCCe/bHbIX Wwaib,

yunTbIBAETCA HE06X0AMMOCTb COOTBETCTBUA MMAPaBINYECKOro CONpOTUBIEHUS yYacTKa C
notpebutenem Tenna (dPgminTerm_dPgmin),

noabmparTca HACTPOWKN PErYNIATOPOB pasHuLbl faBEHUS, YyCTaHABIMBAEMbIX B MECTaX
BbIGPaHHbIX NPOEKTUPOBLLMKOM ( OCHOBaHUE CTOSIKOB, Pa3BETB/IEHMSA U T.4.),

yunTbIBAOTCA TpebyeMble aBTOPUTETbI TEPMOCTATUUECKUX BEHTUIEN,
aHaIM3NpyeTCsa pacxo BoAbl B NPOEKTMPYEMOM 060pYyL0BaHUN.

TennoBble pacyeTbl
B pamkax TensioBbIX pacyeToB nporpaMmma peasimsyeT criefyrowme OyHKLUN:

onpeaensaTca TENIONOCTYN/IeHNA 0T TPy60NpoBOA0B 060pyA0BaHMSA, NPOBEAEHHbIX Yepes
OTZe/IbHble NOMELLEHUS,

paccunTbiBaeTCA OXNaXAeHMEe TENNOHOCUTENA B TPyO6ONpoBoax,

onpeaensaTca Be/IMYMHbI OTONUTENbHBLIX NPUOGOPOB,

noao6mpaloTCs COOTBETCTBYHOLLME NOTOKM TEMNIOHOCUTESIA Ha Nojaye K MMELLMCS
noTpeéutensM Tenna, NpUHUMasi BO BHYMaHve ero oxnaxaeHne B TpybonpoBogax, a Takke
Ten/1I0NoCcTynAeHns oT TpybonpoBoAoB. MNporpamma He KOPPEKTUPYET NOTOK BOAbI,
nogxogsuien K otTonuTesibHbIM Npnéopam, B ogHOTPYBHOM cucteme.

YUNTbIBAETCA BO3AENCTBME OXTXKAEHMS B TPYOONPOBOAAX HA BE/TMUMHY TPaBUTALMOHHOIO
[aBNEHNS B LMPKYNSILMOHHBIX KOJbLAX, a Takke Ha MOLLHOCTb NoTpebuteneii Tenna.

KOHTPO/b AaHHBIX 1 UTOrOB pacyeToB

Bo Bpemsi BBOAa AaHHbIX NporpaMma NpoBOANT TEKYLLUMIA KOHTPO/Tb 3@ UX MPaBU/IbHOCTbIO. ITO
NO3BONSIET 3HAYUTENIbHO OFPAHNYMTb YNCO OLUIMOOK, BO3HUKAKOLLMX MPU BBOAE AAHHbIX. B
npouecce pac4yeToB NPOBOAUTCA MOJIHbIA KOHTPO/Ib KOPPEKTHOCTU [aHHbIX, KOTOPbI/ BK/IOYAET B
cebs:

MPOBEPKY NPaBUIbLHOCTU PUCYHKA,

MPOBEpPKY Anana3oHa OTAE/NbHbIX AaHHbIX (HOMepa — CUMBO/Ibl MOMELLEHNA,
Tpy6onpoBOAOB, KaTa/I0XKHbIE CUMBO/IbI U T.4.),

KOHTPO/Ib 3a COeAMHEHNEM YYaCcTKOB B 060pyA0BaHNM (HENOAK/UYEHHbIE TPYOONPOBOAbI,
HenpaBW/IbHOE COefMHeHVe Tpy6onpPoOBOAOB U T.4,),

MPOBEPKY CBSA3U OTONUTESbHBLIX NPMOOPOB C NOMELLEHMAMN (OTCYTCTBME OTONUTENBHOIO
nprubopa B NoOMeLLeHNN, HEHY)XXHbI OTONUTENbHbIA NpUbop 1 T.4,),

MPOBEPKY NPaBUILHOCTY Pa3MELLEHUST apMaTypbl.

Kpome 3Toro, B uTorax pacuyeToB NPOBepsitoTCS :

CKOpPOCTb MOTOKa TennoHocuMTens B Tpybonposoaax,
AemumT 1 n36bITOK TEMI0BON MOLHOCTU OTONUTE/IbHLIX NPUGOPOB 1 NOMELLEHUIA,
aBTOPUTETbI TEPMOCTATUYECKUX BEHTUNEN,

OTCYTCTBME AABMEHNS B LIMPKY/SLMOHHBIX KOMbLaX, BbI3BAHHOE OTCYTCTBUEM W/
HeLoCTaTKOM perysimpytoLLeil apmaTypsi.

B pe3synbTare KOHTPONS AaHHbIX U UTOrOB PacyeToB CO34AETCSA CMUCOK 0GHAPYXXEHHbIX OLUNGOK,
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B KOTOPOM COAEPXKUTCS MHGDOPMALMS O TUMax OWMBOK N O MECTE UX BO3HUKHOBEHMSI.

MporpammMa cHabXeHa MexaHM3MOM ObICTPOro Noncka Mecta, B KOTOPOM MOosiBUIACh OLnM6Ka
(aBTOMaATUYECKMIA NOUCK TabNULbl, CTPOKM M CTONOLA C OLUMOOYHLIMU AaHHbIMK, a Takke nokas
OLWMBOYHOrO 3/IEMEHTA Ha CXeEME).

lNpencraBsneHve NToros

WTorn pacyetoB npeacTasfieHbl Kak B rpadouyeckoi, Tak u B TabnunyHoi coopme. dopmar
PUCYHKa W BHELLUHWIA BUA, 3TUKETOK OTAE/IbHbIX 3/1IEMEHTOB 060pYyA0BaHNS MOXET ObITb
NPOU3BOJILHO MOAMULIMPOBaH (BbIGOP AEMOHCTPUPYEMON BENNYUHBI, LBET, pasmep wpudgra un
T.4.). B Bepcun 3.0. nmeeTca HoBasi BO3MOXXHOCTb HAHECEHMSA UTOTOB PaCYeTOB Ha MO3TaXHble
nnaHbl.

Copgepxnmoe Bcex TabnvL, MOXeT 6bITb 0ThopMaTUpoBaHO (BbIGOP NokasbiBaeMbIX CTO/IOL0B 1
CTPOK, BbI6Op pasmepa LwpuTa) 1 0TCOPTUPOBAHO COrNACHO NPOU3BOILHOMY K104y .

TOorm pacyeToB B B1Ae CXeMbl U NIAHOB MOTYT ObITb pacrneyaraHbl Ha NI0TTePe UK NPUHTEpE.
Monb3oBaTens MOXET BblbpaTh MacluTab pucyHka 1 BOCNOb30BaTbCA NpeaBapuTenbHbIM
NPOCMOTPOM , YTOGbI NPOBEPUTDL, KaK Cxema Unn nnaH oyaeT pacnevaraHa Ha 6ymare. B cnyyae,
€C/IN PUCYHOK He MOMeLLaeTcs Ha O4HOM IMCTe Bymarun, TO nporpaMmMa nevyaraeTt CXemy Wam
nnaH oTAeNbHbIMU hparMeHTaMu, KOTopble MOTOM MOXHO CKNenTb B 04HO Lenoe. bnarogaps
3TOMY, MCMO/b3YS AaXe camblii NPOCTOM NpuHTEpP B hopmarte A4, MOXHO NONyyYnTb 60/1bLION
PVICYHOK.

Tabnvubl C MToraMm pac4yeToB MOTyT ObITb KakK pacrneyaraHbl, Tak U NepeHeceHbl B Apyrue
nporpammsl, paboTatowme B cpege Windows (nporpamma KasibKynsitop, TEKCTOBbI pefakTop u
T.4.). PYHKUMA NpefBapuUTeNIbHOrO NPOCMOoTpa Tabnul, No3BosSeT NPOCMOTPETb BHELLHUIA BUA,
CTpaHuL, nepes pacrneyartbiBaHNEM Ha MPUHTEpe.

1.2  OcHOBbI 06CNYXMBaHUS MPOrpamMmbl

MpocTpaHcTBO paboyeii NnporpaMmmbl
MpocTpaHCcTBO paboyeli nporpaMmmsbl

Vicnonb3oBaHne KomMaH, 1 Nosieil AMasioroBbiX OKOH

Mcnonb3oBaHne KoMaHg, nporpaMmbl
Bbi6op onuuii B AMasioroBOM OKHe

PaboTta c okHamu
Vi3meHeHne pa3mMepa v pacnosioXeHns okHa

OKOoHYaHue paboTbl
OkoH4YaHue paboTbl C NporpaMmmon

1.3 CTpyKTypaMeHto

MpuHATasA CTPYKTypa MEHI0 rpynnupyeT no TeMaTuke KOMaHAbl, BbINO/HSEMbIE MPOrPaMMOi.
OTAeNbHO packpbIBalOLWMECS MEHIO COAEPXaT KOMaH/bl, CBSI3aHHbIE CO CMeAYHLLMMU
onepauusimMu:

daiin OTKpbITME 1 COXpaHeHue haiiioB ¢ faHHbIMU, NeYaTb, hopMaTpoBaHmne 1
npesBapuTeNbHbI NPOCMOTP Nepes BbIBOAOM Ha NeyaTb U OKOHYaHWe paboTsbl
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1 BepeHwne

nporpammbl.

MpaBka Onepauun pefakTVpoBaHnsa B Tabnunuax TakvMe Kak: yaasieHue, BcTaBka, NoUcK 1
3aMeHa TeKCTOB, a Takke KOMaH/bl, y/lyyllaioLe BBOA, AaHHbIX.

Bupg, KomaHapl, cBA3aHHbIE C NaHeNsIMU UHCTPYMEHTOB U OKHaMu 4151 Tpadimiyeckoro
BBOAA [laHHbIX HA CXEMeE., a TaKkxe NpeacTaB/eHne UTOrOB B rpadinyeckoit

dhopme.

[JaHHble KomaHgabl, cnyxatiue ans BBoAa 06LMX AaHHbIX, AaHHbIX O NOMELLEHUSIX,
rpacpmyecknx AaHHbIX Ha cxeme 1 hopMaTMpOBaHUS BHELLHErO BUAA PUCYHKa CO
CXemoi obopyaoBaHus.

PacueTbl  YcTaHOBKa napameTpoB paboTbl U BbINO/IHEHNE PacyeTOoB.

NTorm MpocMOoTp 1 COPTUPOBKA UTOrOB pacyeToB, BEAOMOCTEN MaTtepmanioB U JOCTYN K
CMUCKY C oLWmbKamum.

MapameTpbl YCTaHOBKa, OTKPbLITE U COXpaHEHME NapameTpoB paboTsl NporpaMmbl.

OkHO Onepau,mm, CBA3aHHblE C BbiICBEYMBAHMEM, pasMeLlEHNEM, COXPaHEHNEM U
OTKpbIBaAHNEM PacnosI0XXEeHNA OKOH.

CnpaBka  [loCTyn K CMpaBOYHOI MHpOopMaLIMK, a Takke K MHhopMaLmmn 0 nporpamMme.

1.4 CnpaBo4yHada cucrtema

Mporpamma cHabXeHa KOHTEKCTHOW CNpaBOYHOM CUCTEMOM, AatoLeil BO3MOXHOCTb  KavKayto
MWHYTY NO/Ib30BaTbCSA CNPaBOYHOWN MHpOPMaLMERn MPUMEHUTENBHO K JaHHON CUTYyaLun.

UT06bI B NPOU3BO/IbHLI MOMEHT BOCMNO/1b30BATLCSA CMPaBOYHON MHApOpMaunein, Heob6xoaUMO:

E—] LLlenkHyTb /1eBOW KnasuLeln MblKn Nno kHonke CnpaBka..

@ HaxaTb knasuwy F1, a B cnyyae guanoroBoro okHa knasuwy Tab (Tabynsaumn),
BblGpaTb kHOMKY CnpaBka 1 HaxaTtb kKnasuwy Enter.

Bug cnpaBoyHOW MHGOpMaL MK 3aBUCKT OT JAHHOTO KOHTEKCTA.

- [pwn BbIGOpPE KOMaH/ 13 MEHIO CpaBoYHas cucTema no3BosieT Nony4mMTb MHPOPMaLUo O
KOHKPETHOI KomaHzae.

- CnpaBouHas cucTema Nno3BosISiET OCYLLECTBUTL NOUCK CNPaBOYHON UHGYOPMaLmK No
onpeAeneHHbIM NOMSIM aKTUBHOTO AMasioroBoro OKHa.

- Tawm, rae akTyasibHbIM OKHOM SIBSIETCS AMasIOrOBOE OKHO, CMpaBoyHasi cuctema npuBoauT
MHhopMaLLMI0 O NOMAX AUASIOTOBOTO OKHA.

- Tpu BBOAE AaHHbIX B Tab/MLy CnpaBoYHas cucTemMa NpefocTaBnseT MHPOPMaLmLo,
KacaloLLyCsl BENIMUMH, BBOAVMbIX B OTAE/bHbIE SIUYENKU, a B C/ly4Yae BBOAA KaTas/lIOXkKHbIX
CUMBO/10B BbI3blBAET COOTBETCTBYHOLLMI KaTaslor.

- Tpu npocMoTpe Tabau1y, C UToramm pacyeToB IMH60 BEAOMOCTSIMU MaTepuasioB cnpaBoyHas
cucTema Bbi3blBaeT MHPOPMALMIO, ONMCIBAOLLYH0 3HAYEHWUS OTAE/bHbIX SUeeK Tabnuupl.

Bo Bcex cny4vasix Bbi3oBa CnpaBovHOlM MHGopMaL MK UCnosb3yeTcs nporpamma Cnpasku
cuctembl Windows.

[loNoNHUTENBHO Ha NaHEeNN COCTOSIHUSI BCErAa BbICBEUMBAETCA MHpOpMaLMs 06 31eMeHTe, Ha
KOTOPbIA yKa3biBaET KypCOp MbILLN.
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15 OKOH4aHue paboTbl C NporpaMmmoit

YT06bI 3aKOHYMTbL paboTy C Nporpammoii, cnegyeT BbIMOSIHUTL OAHO U3 CrieAyoLWmnX AEeNCTBUIA:

- U [BYKPATHO LLENKHYTb /IEBOW KNaBULLEW MbILIM NO KOHTPO/IbHOMY MEHH0
nporpammi.

- @ Haxatb kKom6uHaumo knasuiu Alt +F4.
- W3 meHto ®aiin BbibpaTb koMaHay Bbixon,.

Mpexae Yem 3aKkpbITb [NIaBHOE OKHO, Nporpamma NpoBepuT, Bbi/IM N cAenaHsl
M3MEHEHUS B TEKYLLMX AaHHbIX. EcCnn Tak, To 0TO6pasmTcs AnanoroBoe OKHO C 3anpoCcoM, HYXXHO
/N COXPaHATb akTyasibHble AaHHbIe Ha [MCKeE.

CMoTpU Takxke:

MeHto ®aiin, komaHaa Bbixog.
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2 [JaHHble

BBop, AaHHbIX
MpoekTupoBaHne 060pyA0BaHNS OXTAXAEHNSA NOMELLEHNIA
KatanoxHble faHHble

2.1 BBopf AaHHbIX

MporpamMma faeT BO3MOXHOCTb /191 CO3/laHNA HOBbIX flaHHbIX, Tak 1 peAakTupoBaHus paHee
CO3[1aHHbIX AAHHbIX, KOTOPbIE C MOMOLLbI KOMaHAbl COXpaHUTb AaHHble ObINN 3ancaHbl Ha
[vncke.

B cocTaB gaHHbIX BXOAAT:

OO6LLne aaHHbIE,
JaHHble 0 nomMeLLeHnsx,
padnyeckme faHHble B BUAE CXeMbl 060pyA0BaHUA.

BBofA faHHbIX COCTOUT M3 ABYX 3TanoB.

Ha nepBom aTane cnefyeT BBOAMTL 06LLMe AaHHble, KacaloLlmecs Bcero 060pyA0BaHus u,
CMOTpPS N0 06CTOATENLCTBAM, AaHHbIE O NOMELLEHUSIX.

Cnepyowmm aTanom ABMSIETCA pUCOBaHMEe CXEMbl U BBOZ, JaHHbIX, CBA3aHHbIX C 3/1IEMEHTaMm
060py0BaHNSA.

[nsa BBOAA AaHHbIX CNYXUT AMasioroBoe OKHO [JaHHble - O6wue n AaHHble - MomeleHuns, a
TaKke OKHO CO CXeMoi 06opyaoBaHns [laHHble - PUCYHKM, Bbl3BaHHOE U3 MeHoaHHble.

OcHOBbI CO3aHnNA HOBOIro hanna gaHHbIX
Mpouecc co3gaHnsa HOBOro dpaina faHHbIX COCTOUT U3 paga cneyrowmx 4pyr 3a Apyrom aTanos,
KOTOpPbI€ OMNUCbIBAOTCA HUXKE.

CHavana 13 meHto daiin cnegyeTt Bbi3BaTb koMaHAy Co3faTb AaHHble, B pe3y/ibTare KOTOpoi
nporpaMma co3gacT HOBbIV NycTon (haiin ¢ umeHem beznazwy. grd. Mpu co3gaHmm NycToro
hana nporpaMmma nNpUHUMAET MO YMOJTHaHUIO P 3HAYEeHWUI, CBA3AHHbIX C HAOOPOM
KaTanoXHbIX JaHHbIX, MapameTpamMu pacyeToB, a Takke hopmaTomM neyaru.

3arem c noMmoubo KomaHabl ObLwme 13 MeHto [laHHble criefyeT Bbi3BaTb AMa/IOOBOE OKHO
JaHHble - O6LWwpe, cnyxawee 475 BBOAA OOLMX AaHHbIX, KacatoLwmxcsa BCEro NPoOeKTMpyemMoro
060pyZ0BaHNS N NapaMeTpoB pacyeToB.

Mpexzae Yem NpUcTynuTb K o4UepeHoOMy 3Tany BBOAA faHHbIX, cnefsyeT 064yMaHHO
MPOHYMepOBaThb BCE 3/1EMEHTbI 060pyA0BaHMSA. DTO NO3BO/IUT 3HAUUTE/IBHO YCKOPWUTL NpOoLLecc
BBOAA [aHHbIX, 0COGEHHO B C/lyyae NOBTOPSEMOCTU 060PYA0BaHUSI HA OYepPeHbIX 3TaxkKax.

Mocne Hymepauuv 3nemMeHToB 060pyL0BaHUA MOXHO HavyaTb BBOZ [aHHbIX O NomeLleHusx. Ans
3TOr0 CNYXWUT ANanorosoe okHO [laHHble - NMoMeLeHuns, BbICBEYEHHOE C MOMOLLbLI0 KOMaHAb!
MomeLlleHna n3 MmeHo JaHHble.

B gnanoroBoMm okHe He06X04UMMO BBOAUTL MHpOPMALMIO O BCEX OTarn/iMBaeMbIX MOMELLEHUAX U
0 Tex, Yepes3 KOTopble NPOXoAAT TPy6oNnpoBOAbl NPOEKTUPYEMOro 060pyA0BaHNS.

Ecnun paHee npu nomowm nporpammbl Herz OZC 6b1111 BbINOJTHEHbI pacyeTbl TenonoTepb, T0
pe3ynbTaTbl 3TUX PacYeTOB MOXHO HENoCpPeACTBEHHO NepeHecTy B Tabnvly € AaHHbIMU O
NMOMELLLEHUSX.

[aHHble 0 NOMEeLLEeHNAX MOXHO BBOAUTb Takxe B MpoLecce pycoBaHNs CXeMbl 060pyJ0BaHNs B
Tab/IMYHYI0 YacTb OKHa [daHHble - PUCYHKN.

MocnegHm atanom BBOAA AAaHHbLIX ABMAETCA pncoBaHme cxembl N BBOA AaHHbIX, CBA3aHHLIX C
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2 JaHHble

anemeHTamun o6opyoBaHus. Takke NMEETCS BO3MOXHOCTb AJ151 PUCOBaHMS NO3TaXKHbIX N1aHOB,
Ha KOTOpble NOC/E BbINOIHEHUSI pacyeToB ByyT HAHECEHbI UTOTU PacyeToB.

PefakTupoBaHue AaHHbIX B CYLLLECTBYIOLWEM dhaiine

PefakTvpoBaHue CyLLEeCTBYIOLWEro (paiina AaHHbIX crieayeT HaunHaTh C ero OTKpbITUS C
MOMOLLBI0 KOMaHAbl OTKPbITb AaHHble. 3aTeM B AAHHbIX MOXHO BbINO/IHUTL BCE Onepauum
pefaKkTPOBaHWsi, ONCaHHbIE B NpeablAyLLeM MyHKTe.

BHuMaHuKe !

Mpn OTCYTCTBUN AOCTATOYHOrO OMNbITa NPY BBOAE AaHHbIX (MepPBbIi KOHTAKT C MPOrpaMmmon)
npen/araeTcs cCHavyana BbIMO/IHUTb HEC/TIOXHbIW NPOEKT C HECKOIbKMMMW OTOMUTESTbHbIMU
npnéopammn. 3TO NO3BOUT N3bexaTb OWNOOK, KOTOPbIE NPY CO34aHMNN BO/bLUNX MPOEKTOB
MOTYT 3HaUMTEIbHO 3aTPYLAHUTb N YANVHUTBL NPOLLECC BBOAA AaHHbIX.

CMOTpU Takxe:

MeHto ®aiin, meHto [aHHble, BBoA AaHHbIX B Tabnuupl, PucoBaHmne cxembl U BBOA, AAHHbIX,
CBSA3aHHbIX C 3/1IeMeHTaMy 060pyf0BaHuS.

211 O6wue paHHble

O6wme gaHHble coaepxaT BCO HEOOX0ANMYIO A18 NPOEKTUPOBaHMA MHAIOPMAaLNIO, KacatoLLytocs
BCero ob6opygoBaHvs, 1 nHopMaymnio 0 napameTpax pacyeTos. 418 nx BBoAa CNYXUT
AnanoroBoe OkKHO [aHHble - O6ulMe, Bbi3bIBAEMOE M3 MEHIO [laHHbIE C NOMOLLLK KOMaHbl
Oo6uwpe.

B coctaB 06LWMX AaHHbIX BXOAUT:
- WHcbopmauus o npoekTe, pacnonoxeHnn 06bekTa u NPOEKTUPOBLLIKE.
- Twvn n pacyeTHble TeMnepaTypbl TEN/IOHOCUTENA N XONOAOHOCUTENS.
- PacueTHas TemnepaTypa TenjoHOCUTENS.
- [JaHHble 06 UCToYHUKe Tenna.
- Habop Tpy6, ncnonb3yembix B 060pyL0BaHUN.
- [MapameTpbl pacyeToB 060pYA0BaHUS.

CMOTpu Takxe:

BBoA, AaHHbIX, MeHI0 [laHHble, AMasnioroBoe OKHO [aHHble - Obuime.

21.2 JaHHble 0 noMeLweHnax

[aHHble 0 NoOMeLLEeHNSX cogepXaT MHopMaLnio, KacatoLLycs oTanimBaemMbixX NOMeELLEHU 1
TeX, Yepes KoTopble NPoxXogAaT TPy6onpoBoAbl NPOEKTMpyeMoro obopyaosanusa Ans nx sBoga
CNYXUT Ananorosoe okHO [JaHHble - NomelleHns, Bbi3biBaeMOe U3 MeH0 JaHHble C MOMOLLbIO
KomaHgbl lNomeLeHuns.

B cocTtaB faHHbIX O NMOMELLEHNAX BXOAAT:
- Homep (cumBOn) nomeLleHus.
- PacyeTHaa TemnepaTypa B NoMeLleHuUN.
- PacueTtHble Tensionotepu.
- TensionocTynsieHns B NomeLLeHe.
- OnucaHue nomMeLeHus.
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PGSyJ'IbTaTbI pacyeToB TernonoTepb, BbIMOJIHEHHbIX NMPWX NOMOLUKX NporpamMmbl Herz OZC, MOTryT
ObITb HenocpeacTtBeHHO nepeHeceHbl B Ta6J'IVILl,y C AaHHbIMK O NOMeLLEHUAX.

,D,aHHbIe O NoOMeLWeHNAX MOXHO TakKKe BBOAWTb B MNMpoLecce pucoBaHNA CXembl o6opynosaHV|;| B
Ta6J'II/I‘-IHy}0 4acCTb OKHa ,D,aHHbIe - PI/ICyHKI/I.

CMoTpu Takxe:

BBopg gaHHbIX, MeHo [JaHHble, AManoroBoe okHO [aHHble - [MomelleHus, NepeHoc pe3ynbTaToB
pac4eToB 13 nporpammbl Herz OZC B nporpammy Herz C.O., PucoBaHune cxembl 1 BBOA
AaHHbIX, CBA3aHHbIX C anemeHTamyn obopyaoBaHus.

21.3 PucoBaHue cxembl n BBOA AaHHbIX 00 anemMeHTax obopyaoBaHus

Bnaropaps rpadudeckomy npoueccy nNpoeKkTMpoBaHus, MHoOpMaLmsa O NPOEKTUPyeEMOM
o6opyaoBaHMM BBOOMTCSA HA PUCYHKE CXeMbl 060pyAOBaHuUS.

Mpouecc NpoeKkTUPOBaHUSA HANOMUHAET BbINOMHEHNE 000PYAOBaAHNA HA YEPTEXHOW JOCKE C TOW
NYLWb pasHULEN, YTO AN HAPUCOBaHHbIX ANIEMEHTOB 060pyaoBaHusa TpebyeTca elle BBECTH
AONOMHUTENbHO HeobxoaumMyto Hpopmaumio, YTo6bl Nporpamma Morna nogobpatb KX
3Ha4eHus. 3aTO BMECTO Ne3BusA ANs NOAYUCTKMN YepTexa MMEETCsl B PacnopsKeHUn psaa
yHKLUMIA Ona peaakTMpoBaHuWs, NO3BOMSIOWMX NepemMeLLaTb, MOBOpavMBaTh, KONMPOBaThb U
yAansTb HAPUCOBAHHbIE 3NIEMEHTDI.

MNMepen Hayanom pUCOBaHMSA HYXXHO AeTarbHO U3YYNTb OCHOBbI PUCOBaHWUS U pefaKTMPOBaHUS
rpadnyecKknx arieMeHTOB PUCYHKa U NO3HAKOMUTBLCS C MPUHLMNaAMN HyMepaumm 3NeMEHTOB
o6opyaoBaHNA. 3TO NO3BOMNUT OrPaHNYNTbL 4O MUHMMYMa Yncro ownbok n byget
cnoco6cTBoBaTb Gonee adhHEKTMBHOMY MCNOMNBb30BaHMIO BO3MOXHOCTEN NPOrpamMmel.

Pucysi cxemy o6opyaoBaHusi, HEO6X0AMMO BCEr4a COXpaHsATb BepTUKanbHbIA MacliTab pucyHka.
3TO NO3BONUT aBTOMATUYECKM ONpeaenvTb BbICOTY Y4aCTKOB, pa3HULY BbICOT MeXay LeHTpamu
noTpebutenei Tenna v LEHTPOM UCTOYHMKA Tenna, bnarogaps Yemy nporpamma cama
nocyYMUTaeT rpaBUTaLMOHHOE [aBreHne B OTAENbHbIX LMPKYNALUMOHHBIX KOMbLaX , @ Takke
MWHUMarIbHOe COMPOTMBIIEHNE yYacTKa C OTONUTENbHbIM NPUGOPOM.

lMporpamma TaKke No3BOSISIET PUCOBaTb NO3TaXHbIE NNaHbl. B HMKHEN YacTu okHa [aHHble -
PUCYHKN HAXOASATCS 3aKMafKMA C PUCYHKaMM, BXOASLLMMI B npoekT |12 1 ARTARE JREFRE]
MNepBas 3aknagka COAEPXUT PUCYHOK cxeMbl. OcTanbHble 3aknagkvm npeaHasHavyeHbl Ans

PUCYHKOB NO3TaXHbIX MJ1aHOB. KHonka C nesom CTOPOHbI CINYXKUT O5A NMpaBKKU CMNUCKa
PUCYHKOB, BXOOALLNX B NMPOEKT.

,D,J'IFI NPOEKTUpoBaHUA O60pyD,OBaHI/IFI AO0CTaTO4YHO HAapncoBaTb €ro CXxemy. PucoBaHune nnaHoB He
ABINAETCA HeO6XO£I,VIMbIM. Hwxe onuncaHbl npuHUUNbI pPUCoOBaHNA CXEMbI OGOpy,EI,OBaHVIFI.

BHMMAHMUE !!!
Cxema moxeT 6bITb HapMCcOBaHa TONLKO Ha PUCYHKe, NPMNMCaHHOM K NepBOW 3aKnaake.
Henb3sa nsobpaxarb cxeMy Ha HECKONbKMX PUCYHKaX.

Mcnonb3oBaHne B OKHE ,D,aHHbIe - Pl/lcyHKI/I OBYyX He3aBUCUMO MaCUJTa6I/1pyeMbIX M306pa)KeHVII7I
PUCYHKa AaeT BO3SMOXHOCTb AJ14 NMpOCMOTpa HapncoBaHHOIo O60pyﬂ,OBaHVIFI. B ogHoM OkHe
MOXHO, Hanpmumep, NnpocMOTpeTb BCHO CXEMY, a B pyroM akTyasribHO HapMCOBaHHbIVI d)parmeHT.

PucoBaHue nepekpbITUN U OTMETOK

PucosaHue cxembl nydlle HavaTb C HaHECEHUS NepeKpbITUI. [1na 9TOro Ha naHenu yHKUun
PUCOBaHMS HYXHO BbIGpaTh 3aknazky KoHcTpykums L= A
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2 JaHHble
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3aknagka KoHCTpyKUuA

MOXHO pucoBaTb Kak OAMHOYHbIE NEPEKPbITUSI NMPU MOMOLLM KHOMKM MepekpbITue nm

—
]

co3gartb CUCTEMY MePeKpbITUiA, UCNOsb3ysa KHOMKY Co3gaHue CUCTEMbI NepeKPbITUA L=
Bo Bpems BCTaBKU NepekpbITUN /yylle YCTaHOBUTb He60/bLIoN MacluTab n3obpaxeHus pmcyHKa
(Hanp. 10%) Tak, 4ToO6bI O6bINI0 [OCTYNHO BCE NPOCTPAHCTBO, rAe PacnosioXXeHbl NEPEKPbLITUS.
Mocne BbINOSIHEHUSA PUCYHKA Kaxoe M3 NepekpbITUA MOXHO MOAM(IULMPOBATD.

Ecnu pelueHo pucoBatb No 0AHOMY MEPEKPLITUID, TO HY)XHO MOMECTUTb Ha HUX OTMETKWU. s
3TOro CnyxaT [iBe KHOMKM B 3aKnagke KOHCTPyKLMS.

Mpw BbIGOpPE KHOMKM OTMETKA COOTBETCTBUS | a PUCYHKE BCTaBNSIeTCA OTMETKa,
onpeensaLas Hayano cucTeMbl koopamHart (Touka 0:0). MNMocne BCTaBKM 3TON OTMETKM U ApYTvX
KOOPAMHATHBLIX OTMETOK, & TaKXXe rOPU30HTa/IbHON 1 BEPTUKA/IbHON NIMHEEK BHELLHWIA BUA
puCyHKa 6yfeT npuBeAeH K HOBOMY Hauasly CUCTEMbI KOOPAMHAT.

BHumaHume 1!
Ha prncyHKe MOXHO BCTaB/IATb TOJ/IbKO O4HY OTMETKY COOTBETCTBUS.

+H.00
Mpun BbIGOpE KHOMKM OTMETKa e Ha pUCyHKe 0ObIYHO BCTaB/IsieTCA OTMEeTKa. 3HavyeHue
OTMETKM aBTOMAaTUYeCKM NepecynTbiBaeTCS B COOTBETCTBUM C OTMETKOW COOTBETCTBUS.

=

iy

®parMeHT CXEMbI C HAPUCOBaHHLIMU NEPEKPLITUAMY

HaprcoBaHHble NEPEKPbITUS SBASAKOTCS TOYKAMU OTCcUYeTa NPU PUCOBaHUM OCTasIbHbIX 3/IEMEHTOB
CXeMbl, 1 TaKkKe AalT BO3MOXHOCTb /151 NO3AHENLLEro NCnosib30BaHNst OYHKLMM Pa3MHOXEHUS
[aHHbIX Ha crneayroLem aTaxe.

MNpy oyepesHOM Luare He06X0AMMO HapucoBaTb OTONUTE bHbIE MPUGOPLI, CETh TPYOONPOBOAOB
C apMartypoii, 30Hbl MOMELLEHWNA N ITUKETKN 3/1IEMEHTOB 060PYA0BaHNSA.

Bo Bpemsl pucoBaHMs MOXHO BCTaB/IATb HA CXEME MO OAHOMY 3/1IeMeHTY (TpyObl, OTONUTENbHbIE
npubopbl, apmMatypy U T.M.), HO MOXHO BOCMO/b30BaTbCA M rOTOBbIMKU 6/10KaMu, NOCTaBNSEMbIMU
nporpaMmoi Uan cos3gaHHbIMM CO6CTBEHHOPYYUHO.

Huxe B NnepByto ouepeb ONUCLIBAETCS, Kak PUCOBaTb 060PYA0BaHNE U3 OTAE/bHbIX 3/IEMEHTOB,

a 3aTem npepcrTas/ieHbl CNOCOObLI YCKOPEHWS PpUCOBaHNSA NPy NoMoLM 6/10Kk0B 1 onepauumii
PasMHOXEHNS.

PrcoBaHue oTonmnTeibHbIX I'Ipl/|60pOB
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PucoBaHune cxembl U3 OTAE/bHbIX 3/IEMEHTOB JlyUlle HayaTb C OTONUTE/bHLIX NPUGOPOB. UTO6SI
Ha PUCYHKEe BCTaBWUTb OTOMUTESbHBIA NPMGOP, HE06XOAMMO Ha NaHeNn PYHKLMN PUCOBaHNS

BblGpaTh 3aknagky OTonuTesibHble NPNoopPbI }\m a 3aTem BblbpaTb pacKpbiBatoLLyHOCA
KHOMKY, MPeACTaBNSIOLLYI0 TUMbl PUCYEMbIX OTOMUTE/IbHbLIX NPMOOPOB, HANPUMep, OTONUTE bHbIN

nNpnbop NaHesbHbIN .
55,0000s5801,2, 082
= e =4

3aknagka OTonuTeNibHble NPUOOPDI

rNMomMewan Ha pUCyHKe OTOMUTESbHbINA NPUGOoP, HEOO6XOAMMO 06PaTUTL BHMMaHMe Ha To, YTOObI
OH HaxXOAW/ICA Ha COOTBETCTBYIOLLEN BbICOTE OTHOCUTE/IbHO NEePEKPbITUS (BEPTUKASIbHBI
mMacwTab pucyHka fO/MKEH OblTb COXpPaHEH).

HapucoBaB oTonuTENbHbIN NPUO0P, B TabIMYHON YaCTN MOXHO BBECTM CBA3AHHbIE C HUM
JaHHble. OTW AeCTBNA MOXHO BbINOMIHATL NO3JHEE, NOC/e CO34aHus BCero pparmeHTa
o6opyaoBaHUS.

[na BBOAA AaHHbIX, CBA3AHHbIX C HAPUCOBAHHLIMU OTONUTEbHLIMU NPUGOPamMu, CYXUT
Tabnvua faHHble - OTonuTe bHbIe NPUOOoPLI, KOTOPas HaxoauTCA B TabNIMYHON YacTu.

Ha cxeme 060pyAoBaHUA MOXHO Takke BCTaBUTb Apyrne notpebutenv Tenna c U3BeCTHOM
MOLLHOCTbIO 1 rMApaB/IMYecKMM CONpoTUBAEHNEM. [118 3TOro C/IYXUT KHOMKa B MpaBoi YacTu
3aknagkm OTonuTenbHble NpUbopbI.

[ns BBOAA [aHHbIX, CBA3AHHbIX C APYIMMU NOTPeobuTensamu Tensia cnyxut Tabnvua JaHHble -
Opyrne notpebutenu, pacnosiokeHHas B Tab/IMUYHOM YacTu.

Heo6x04umMO NOMHWTL, YTO PACKPbIBAILLENCS KHOMKE MOXHO COOTHECTW KOHKPETHble YCTPOoCTBa
B pamkax BblOpaHHOI Kateropumn (Hanpumep, kaTeropum oTonuTeNbHbIX NPUOOPOB).

PucoBaHue 1 coeinHeHne Tpy6onpoBoaoB

Mocne pucoBaHWsa OTONWUTESbHBLIX NPMOOPOB OYEPEAHbIM LLAroM SB/SETCA PUCOBaHUe cetu
Tpy6onpoBoAoB. [N 3TOro Heo6xoAMMO BbIGpaTb Ha NaHes i PYHKUUMN pucoBaHns Bblbpatb

3aknagky TpybonpoBoabl ."\Er{ a 3aTeM BbIOpaTh PaCKpPbIBAKLLYHCS KHOMKY,

npeLCcTaBNSOLLY0 TPY60NPOBOALI NoAarLme E WIn obpaTHble E

—‘--‘—‘.u.?'| F et foor ) =
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3aknagka Tpyb6onpoBogbl

Mofo6HO KHOMKaM OTONUTESIbHBLIX MPMOOPOB, C pPacKpbIBaKLLENCA KHOMKON TPy60onNpoBOA 0B
MOXXHO COOTHECTU KOHKPETHbIE TuMbI TPYO.

[na BBOAA faHHbIX, CBA3aHHbIX C HAPMCOBaHHLIMU TPYOGONPOBOAAMM, CNYXUT Tabnmua JaHHble -
Tpy6onpoBoabl, Haxoaswasncsa B Tab/IMYHON YacTu.

B npouecce pucoBaHus nporpaMma aBToMaTuyeckn coeguHsaeT Tpyo6onpoBoabl Mexay coboi u ¢
Apyrumu anemMeHTamm 060pyfoBaHns (OTONMTENbHbIMY Npubopamu, NCTOYHKaMK Tenna,
pacnpefenutensMu u T.n.). B Touke coeguHeHns nosBaseTca 6enblii NPSAMOYrosibHYK.
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2 JaHHble

OTCcyTCTBUE NPAMOYTO/IbHUKA CBUAETENLCTBYET O TOM, YTO NOAK/IOUYEHME HE ObII0 BbIMOTHEHO.
B Takom cnyyae Heo6xoAMMO LLENKHYTb MbILbI0 MO HEMOAKIHOUYEHHOMY TPy6GONpPoBOAY.

Touka coeguHeHUnsA
Tpy6onpoBooB
S

1B
all

Mpumep NpaBuIbHOTO coeavHEHUst TPy6oNpoBOLOB

an.

Takasa cuTyaums NPOMCXOAUT B Crlydae NonbITKM NOACOeAUHEHN nojalowmx Tpy6onpoBoaoB ¢
06paTHbIMY UM NOMbITKMA NOAK/THYEHMA OYepesHOro nojatowero Tpybonposoga (Mam
06paTHOro) K 0TONUTEs/IbHOMY NMPUGOoPY, KOTOPLIM Y)Xe MMeeT CBOI NogaroLmii (MM obpaTtHblit)
Tpy6onposog,.

He nogcoeauHerHbie) !
TOUKM

or

—

.di

MpuMep He NofcoeAnMHEHHOro Tpy6onpoBoaa

OTonUTENbHbIN NPUGOP NMEET HECKO/IBKO "TOpsadnx” ToYeK, B KOTOPbIX MOXHO MOAK/IUNTb
Tpy6onpoBoAbl. YTO6bI NOAKMOUNTE TPYOONPOBOA K OTONUTE/IbHOMY NMPUOOPY AOCTATOYHO
NPU6/IM3NTL €ro KoHeL, K 06/1acT1 TOro MecTa, rae OH AOJ/IXeH 6bITb NnofAcoenHeH. MNporpamma
cama BblbepeT 6vxaiLLyo TOUKY NOAKM0YEeHNS. KOMYecTBO 1 NoKannsaums ropsymx ToHek
NOAKNIOYEHNS 3aBUCUT OT TUMa OTONMUTENBHOTO Npubopa. Ecnv k otonuTensHomy npuéopy yxe
OblN NOAK/OYEH KaKOW-HNOYAb TPY6ONpOBOA, TO NOAK/IYEHME APYroro TPy6onpoBoAa Takoro xe
camMoro Tuna He BO3MOXHO.

BHumaHume !!

Ha cxeme Heo6xo4AnMO Bcerga nsobpaxarb nogcoeanHeHne oTonnTe/IbHOro
TpybonpoBoaa Tak, Kak OHO 6yeT BbIrNsAAeTb B peasibHOCTU. Micxoaa n3 pucyHka,
nporpamMmmMa pacno3HaeT BapuaHT NoAK/I0YEHUS OTONUTENBHOro Nnpubopa v nogoéupaet
COOTBETCTBYIOWME KO3 (PULMEHTBI, KOPPEKTUPYIOLWKWE ero TennooTtaadvy (Hanp., npu
noAxK/Ito4eHnn nogayva cHM3Yy, obparka cBepxy).

Mporpamma cHabxeHa (pyHKUMel noMmowm coeanHeHms TpybonposoaoB. Ecnun KoHel,
HapycoBaHHOro UM nNepemMelLaemMmoro Tpybonposoaa HaxoanTcs 67IM3K0 K Apyromy
Tpy6onpoBoAy Wan oTonuTeNbHOMY Npubopy, TO NporpaMma cama BbINOSIHAT NOAKMI0YEHME. Ty
OYHKLMIO MOXHO BbIK/MI0UNTL. C 3TOW LeNblo He06X0AMMO B MeH0 Bua nnm B MeHo 6bICTPOro
focTyna Bbi6paTtb komaHay CBOICTBa PUCYHKa U B BbICBEYEHHOM AMA/I0r0BOM OKHE BbIK/TIOUNTb
none onuuu NomMoLLb NPV COeaUHEHNN.

KHonku i i i i i ﬁ- J‘- NO3BOJIAIOT pycoBaTb NOAK/IOYEHME OTOMUTESbHbIX
nprMbopoB B OAHO — U ABYXTPYOHBIX CMCTEeMax Npu NMOMOLLY TPONHUKOB UM OTBOLOB C MEAHbLIMU
Tpy6kamu. Ha megHbIX TpybKax MOXHO pasMellarb TepMocTaTuyeckme n 06partHble BeHTWU/IN
OoTONUTEsIbHbLIX MPUOOPOB. TPONHUKN N OTBOAbLI C MEAHBIMU TPYOGKaMM MOXHO NOAK/IYaTb
HenocpeACcTBEHHO K OTONUTE IbHbIM NpubopamM 60 K HKHUM UM 60KOBbIM arperatHbiM
BEHTUNAM (MPUCOEUHUTESTbHBIM Y3/1am).
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Ecnun BO3HUKHET HEO6X0AMMOCTb HapucoBaThb hparMeHT 060pyA0oBaHMs B ApYroM MecTe, TO /151

NoACOEeAMHEHUS 3TOI YacTu C OCTa/lbHbIM 060pPYAOBaHNEM crliefyeT ucnonb3oBatb CoeanNHEHNE
L

yhaneHHbIX Tpy6onpoBogoB (kHonka =),

|
| ¢

100 %

a3

| |
- -

CoefiMHeHVe yaaneHHbIx Tpy6onpoBoLoB

CoeavHeHve yaaneHHbIX Tpy6onpoBoAOB MOXET ObITb MOAK/IUEHO TOMNLKO /15 CBOOOAHbIX
KOHLL0B TPy60NpoOBOAOB.

PrvcoBaHMe pacoHHbIX U34ennii n apMmatypbl

Mocne nsobpaxeHms TpybonpoBOAOB HEO6XOAMMO NOMECTUTbL Ha HUX COOTBETCTBYIOLLME
thacoHHble n3genvsa n apmartypy. PacnonoxeHHas Ha naHenun OyHKLMN pUcoBaHns 3aknajaka
Tpy60npoBoAbl COAEPXUT KHOMKKM, CNyXalune 18 BCTaBkM DacOHHbIX usgenuin (M3rmé, obxoa,
CYXeHue, 0TBoAbl 1 T.M.). Ha Tpy6onpoBogax Heobxoanumo BBOAUTL 06X04 Tpybonposoa, U3rnb
Tpyb0onpoBoaa, CyXeHve, paclumpeHre, KoMneHcaTopbl, 0TBOAbI. [porpaMma cama pacnosHaeT
BUAUMbIE OTBETB/IEHNS (TPOMHWKN UM KPECTOBWHbI) 1 OTBOAbI, & TaKKe CYXXeHue B crydyae
noaxIYeHns TpybonpoBOA0B ABYX pasHbiX AMaMETPOB.

[nsA BCTaBKy apMaTypbl Ha NaHenn qyHKLUM pUcoBaHns HEO6X0AMMO BbIOpaTh 3aKkiaaKy
Apwmartypa , @ 3aTeM PacKpbIBAOLLLYHOCS KHOMKY, NPEACTaBNSIOLLYIO TUMbl BCTAB/SIEMOIA

apMartypbl, HanpMMep, TEPMOCTaTUYECKNIA BEHTW b .

ﬁﬁjijaiaiajgjojﬁﬁﬁgj@j-ﬁﬁi 11 21
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3aknagka Apmarypa

Mporpamma He HanaraeT HUKaKUX OrpaHUyeHnli K KONIMYeCcTBy U BUAy apmatypbl, pa3MeLLaeMoii
Ha 0HOM yyacTke. Ho BO Bpemsi pacyeToB MOXET NOSIBUTLCS HEOOXOAUMOCTb YAa/IEHUS
HEKOTOPbIX 3/IEMEHTOB.

[na BBOAA faHHbIX, CBA3AHHbIX C HAPMCOBAHHON apMaTypoii, Cnyxut Tabnuua JaHHble -
ApmaTtypa, Haxogaswascsa B TabIMYHON YacTu.

PrvcoBaHue Apyrnx ycTpomncTB

UT0ObI KOHEYHbI PUCYHOK CXeMbI Obl/1 TOTOB A1 BK/IOUYEHUS B OKYMEHTauuio npoekTa (6e3
Heo6xoAMMOCTY AOPNCOBKM 060PYA0BaHMA Ha CXxeMe Moc/e BbiBOAA Ha nevyarb), B nporpaMmMe
HaxoguTcs 6nbnmoTeka rotToBbIX CUMBOJIOB OCHOBHbIX 3/IEMEHTOB, NOSABSAOLLNXCH B MPOEKTE.
YT06bI BOCNONb30BaTLCA 3TOW GUOMMOTEKONM, cnegyeT Ha naHenu (PyHKLMM pucoBaHUSA BbiopaTb
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2 JaHHble

3aKnajgky YcTpoucrtsa.
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3aknagka YcTpoiictBa

DNeMeHTbI C aTOI 3aKNagKn UMEeKT UCK/THUNTENIBHO rparyecknini xapaktep 1 He noaobmuparoTcs
nporpamMmmorn.

PrvcoBaHue 30H NoMeLLLeHN

30HbI NOMeLLeHNIA NO3BONAIT rpadduyeckn COOTHECTM TPyO6ONPOBOAbI, OTONUTENbHbIE MPUGOPSI
n apMaTypy ¢ nomMelleHnamu. bnarogaps M, nporpaMma MOXeT cama onpefenTb B KakoM
NMOMELLEHMN BbIAENSAIOT TEN0 OTAE/bHble OTONUTE IbHbIE NPUOOPHI, @ Takke Kakol Tpybonposos
oTAaeT Tenso B OTAEe/IbHbIe NOMELLEHNS.

UT06bl HapUcoBaTb 30HbI MOMELLEHWNI, HA NaHeNn (PyHKLMM pucoBaHNSA HeO06Xo4UMO BbIGpaThb

3aknagky KoHCTpykumns }iﬁ , @ NOTOM KHOMKY 30Ha nomeLleHns H .
BHumaHne!!!

Pucys 30HbI NOMeLLeHU, cnefyet 06paTtnTb BHUMaHWE, YTOObI OHM He 3aXo4Annun Apyr Ha
Apyra, He nepecekasin oTonuTesibHbIe NPUOOPbI U YTOObLI UX Kpasi He coBnagasn c
NVHUAMU TPY60NpoBOA4OB.

Heo6xo04MMOo Takke CTPEMUTBCA K TOMY, YTOObI FOPU30HTa/IbHbIE JIMHUN 30H NOMELLEHN
coBnagasin ¢ OCAMU NePEKPbITUIA.

[ns BBOAA faHHbIX, CBA3aHHbIX C HAPUCOBaHHLIMW 30HaMW NOMELLEHWNIA, CNYXUT Tabnmua
[JaHHble - MomMelleHuns, Haxoasawasnca B Tab/IMYHON YacTu. JaHHble 0 NOMELLEHUSAX MOXHO Takxe
BOAWTb B AMa/IOTOBOM OKHe [laHHble - [ToMeLleHns, Bbi3biIBAEMOM B MEHI0 [JaHHbIEe Mpu MOMOLLM
KoMmaHAabl MNomelleHna nnu nepeHecTtn n3 nporpammsl OZC.

PrncoBaHVe 3TUKETOK 3/IEMEHTOB O60py,£l,OBaHI/IFI

STVKETKN 3N1EMEHTOB 060PYA0BaHMSA Aa0T BO3MOXHOCTb AN NPEACTaBEHNS AaHHbIX U UTOTOB
pacyeToB Ha pUCYHKe CxeMbl 060pyA0oBaHMs. Halle BCcero noAcoeavHsTCA K Tpybonposogam v
apmatype.

UTo6bl HApUCOBaTL 3TUKETKY 3/1eMeHTa 060pyA0BaHMs (TPyObl, apMatypbl U T.M.), CeayeT:

1. Ha naHenun doyHKUMM prcoBaHus BbiGpaTb 3akniagky KoOHCTpyKums L=1 , @ NOTOM KHOMNKY
L]

ITUKETKA 3/1EMEHTA

2. KypcopoMm MbIlwmn yka3aTb 06EKT, K KOTOPOMY A0/DKHA ObITb MOAK/IOYEHA STUKETKA, U
HaKaTb SIEBYIO KNABULLY MbILLN.

3. [epxa HaxaToi NeByto KlaBuLly MbILK, NPOTAHYTb TEKCTOBYHO YaCTb 3TUKETKM B 3ajaHHOE
MECTO PUCYHKa W OTMNYCTUTb KNaBuLLYy.

WHdhopmauyus, pacnonokeHHas Ha aTUKeTKe, 3aBUCUT OT 06bEKTa, K KOTOPOMY 3TUKeTKa bblna
nogcoeguHeHa. CoctaB MHhopMaunn, NOMeLLaeMolr Ha OTAe bHbIX 3TUKETKax B CXeMe C
JaHHbIMK NS pacyeToB, MOXHO YCTAHOBUTL MPY NOMOLLM KOMaHabl PopmMaTt 3TUKETOK
3/1EMEHTOB M3 MeHI0 [laHHble.

[nsa yctaHOBKM cocTaBa MHGopMaLmmn, NoMeLLaemMoin Ha aTUKeTKax B CXeMe C MToramm pacyeTos,
CNYXnT KomaHga dopmart 3TUKETOK 3/1eMEHTOB, Bbi3blBaeMas U3 MeHo Mtoru.
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3anosiHeHne Tab/IMYHOW YacTu JaHHbIMU

Ecnu B npoLiecce prcoBaHUsi CXeMbl CBOEBPEMEHHO HE BBOAW/IMCH B TAB/IMYHYIO YaCTb AaHHbIE,
CBSi3aHHbIE C PUCYEMbIMWU 06BbEKTaMK, TO NOC/1e OKOHYaHWSA PUCOBaHNSA 3TO HE06X0AMMO
caenatb. [1na 3aToro siydlle nepexknioynTb NporpaMMy B pexuM npasky (pefakTupoBaHus)
[JaHHbIX 06BbEKTOB, YTO 3aLUMTUT OT C/Ty4aliHOro NepeMeLLEHUs WU yaaneHus peakTupyembix
06beKTOB. UTOOLI 3TO cAenartb, He06X04MMO Ha NaHenu (PyHKLMM pUCcOBaHUA BbibpaTb KHOMKY
FT32
MpaBKa JaHHbIX 06 beKTa e
[JaHHble 06BEKTOB MOXHO NOMOJIHUTL, LefKas oyepeaHble 0O0bEeKTbl Ha PUCYHKE 1N BBOASA UX
[JaHHble B TaB/IMYHON YacTu OKHa, U MOXHO BBOAWTb AaHHble, BblAENVB Lesblii hparMmeHT
puUCyHKa, a 3aTem, Bblopas ouepegHyto 3aknagky B Tab/IM4HOM yacTu.

UTO6bl ONATbL NEPENTU B PEXUM PUCOBAHNSA Ha NaHen OYHKLMN PUCOBaHUSE HEOOXOAMMO

BblGpaTb KHOMKY PUCY 0O BbEKTbI ﬁ’

BbINoNHAA AelicTBMA ON1CaHHbIE B BbILLIENPUBELEHHbIX MYHKTaxX, MOXHO Hanpumep, HapucosaTb
hparmeHT 060pyfoBaHnA, NPeACTaBNEHHbIN HUKE HA PUCYHKE WX 060 NPOU3BOJIbHbIN.

+20°C 1000 Bm
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Takoli chparMeHT MOXHO NOTOM KOMMPOBaTb B Apyrne MecTa pUcyHka 1 Takum cnocobom
HapucoBaTb LIeJlyl0 CXemy.

OpHako 37O peLleHne He AB/SeTCA ONTMasibHbIM. [porpaMmMa no3BosisieT 3HaunMTeNNbHO
YCKOPUTb pucoBaHue, 6narogaps PyHKUMAM pasMHOXeHMA 1 6ubnmnoTeke roToBbiX 6/10KOB.

icnonib3oBaHue rotoBbIX 6/10KOB

MocTtaBnsemas nporpammoin 6ubnmnoteka rotoBbix 6/10KOB faeT BO3MOXHOCTb A1 ObICTPOW
BCTaBKM rOTOBbIX (oparMeHTOB pucyHka. Nlocne BcTaBkM 6/10ka HEO6XOANUMO BBECTU AaHHbIE,
CBSI3aHHbIE C €ro asieMeHTamMu. [pn Ncnonb30BaHUN rOTOBbIX 6/10KOB CO3aaHne
BbILLENPMBEAEHHOTO PUCYHKA 3aiMET HECKO/IbKO CEKYHA,.

Mosb3oBaTesib MOXeT CO34aTb COOCTBEHHbIE 6/10KM, COCTOSALME M3 NPON3BOJIbHLIX YacTel
PVCYHKa, a NOTOM MCNO/b30BaTb MX B NPOLIECCE PUCOBAHMS.
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2 JaHHble

Pa3MHOXeHMe (PpparMeHTOB PUCYHKa

Hanb60/1bLIMM yCcOBEpPLLUEHCTBOBAHMEM NPOLECCA PUCOBAHMSA ABAETCS (DYHKLMSA PA3MHOXEHUS
thparmeHTOB pucyHKa. PparMeHT pucyHka MOXeT ObITb Pa3MHOXEH BEPTUKA/IbHO Ha CreayoLLmii
3TaX U rOPM30HTa/IbHO B/IEBO UM BNPABO.

DYHKUNA pa3MHOXEHNS OT/IM4aeTCs OT 0ObIYHOIO KOMMPOBaHUA TeM, YTO CnocobHa
NHTENNEKTYyas/lbHO NPOHYMEpPOBaTh NOMELLEHNS U YHaCTKW, MPUCIOCOOUTL pasMHOXaeMbli
hparmMeHT K BbICOTE 3Taxa v NpPOoA/IMTb COOTBETCTBYHOLLME hparMeHTbl Tpy60nNpoBOA0B Tak,
4TOObI BHOBb CO3[aHHbI (dparMeHT cxeMbl Obl/1 COEAVHEH C €ro OCTaBLUENCH YacTblo.

Pa3MHOXUTb MOXHO NPaKTUYeCK/ NPOU3BOJIbHBIN (DParMeHT pUcyHka 0T OAUHOYHOTO BEHTUS
yepes oparMeHT CTosika A0 Lenoro ataxa. OfHako B 60/bLUMHCTBE C/lyYaeB HE06X0AMMO
no3aboTUTbLCS, YTOObI Pa3MHOXaeMblil pparMeHT pucyHKa NOMECTWU/ICA B OKPECTHOCTU OAHOMO
aTaxa.

Monb3yscb roTOBbIMK 6/10KaMK U (PYHKLMEN pa3MHOXEHUS, PUCYHOK TUMNOBOTO 060PYA0BaHNsA C
BEPTUKA/IbHOW Pa3BOAKON C OTONUTENbHLIMW NPUGOPaMM No ABYM CTOPOHAM MOXHO BbINO/THUTb
cnesyoLwmm cnocobom (NpeanosioxmB, YTO NEPEKPBITUS Y)XE HAPUCOBaHbI):

1. Ha naHenu dyHKLMN pUCOBaHNs HE0BX0AMMO BbIGpaTh 3aknaaky PasmMHOXeHVe 1 610Ku

W , @ 3aTeM KHOMNKy TpaAnLMOHHbI 3TaXXeCcTOosK .

2. B BbICBEYEHHOM AMaNIOrOBOM OKHE HEO6X0AMMO BblopaTb COOTBETCTBYHOLLMIA 60K 1
BCTaBWTb €r0 B PUCYHOK, MOMHSI O TOM, YTOObI FTOPU30HTa/IbHbIE Kpasi 30H NOMELLEHNIA
Haxo4WIUCb B OCSAX NEPEKPbITUIA.

3. B Tab/IM4HOM YacT He06X0AMMO BBECTU AaHHble, CBA3aHHble C apMaTtypoi, OTONUTENIbHbIMU
npuéopamuy, NomMeLLeHnsIM1U n Tpybonposogamu.

BEIE| o
4. Tpn NOMOLLYM KHOMKM PasMHOXUTb BNpaBo Heobxo4MMO Pa3MHOXMWTb BNPaBO rOTOBbI

(pparMeHT prcyHKa COOTBETCTBYIOLLEE YMC/IO Pa3.

5. Ecnu mexay nocneayolyMm CTosikaMu CyLLLEeCTBYET pasHuua, TO cnegyeT BHECTU
HEeobXxoaNMble N3MEHEHNS.

6. 3aTemM HEO6X0AUMO BbiENNTb BECb CO3[aHHbIN 3TaX.

7. B KOHLEe Npv NoOMOoLWM KHOMKK Cneayowmnn atax HY>XHO COOTBETCTBYIOLLIEE YMCNO pas3
PasMHOXWUTb BblENeHHbIN hparMeHT Ha Crefyowem aTaxe.

el (Be@um 1 2 3 4 5 6 7 7
V== O j1e A3 [ AB f = e 0T

3aknagka PasmMHOXeHne n 6/10ku

PrcoBaHve Takum cnoco60M NOBTOPSOLLErocs 060pyA0BaHNS, COCTOALLEIO N3 HECKOMbKNX
COTEH OTONUTE/IbHbIX NPUOOPOB, 3aMET TOJIbKO HECKO/IbKO MUHYT paboThbl. B geincTBntTensHocTu
NOBTOPSIEMOCTb HE BCerga nosiHas u TpebyeTcs BbINOMHUTL P4 MOAUUKALIWIA.

PrncoBaHe NCTOYHUKOB Tern/la U CMecUTe/IbHbIX yCTpOﬁCTB

Mocne |/|306pa>Keva CTOAKOB OCTaeTCcAa aopncoBatb UCTOYHUK TEM/1a U NOoACOENNHUTL BCHO CETb
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Tpy60onpoBoaoB. Ha cxeme Ao/keH 6biTb BCerga To/IbKO OfMH UCTOYHUK Tenna. ATo MOXET ObITb
KOTes1, TEN/I006MEHHMK UK rNaBHas Touka NMTaHust 060pyaoBaHNs. UTOObl BCTaBUTb MCTOUHMK

Tenna Ha naHenu oyHKLUUM pUCcoBaHUs, HYXXHO BbIOpaTh 3akiaaky VIcTouHmkn Tenna WA :
MOTOM KHOMKY, CBSI3aHHYH C MCTOYHUKOM Tena.

0000 et o fentaa’s |
=80 0 FF = A R

3aknagka IcToyHukM Tenna

NcTouHuk Tenna nHdopmmnpyeT nporpaMmMmy 0 MecTe, C KOTOPOro HauMHaeTcsl 060pyAoBaHue, ero
3HayeHue He nogobvpaeTcs.

B 3aknagke VICTOUHMKM Tenna Takke pacnosiokeHbl KHOMKW, NpeAHa3HauYeHHble AN pucoBaHus
CMECUTENbHbIX YCTAHOBOK, CAYXalnX ANs NOHWKEHUsI TeMnepaTypbl Nogayn B BbIGpaHHbIX
yacTsax 06opyaoBaHus (Hanpumep, nogadya NoAnosibHbIX OTONUTENbHbIX NPMGOPOB).

[ns BBOAA AaHHbIX, CBA3aHHbIX C HAPNCOBAHHLIMU CMECUTENIbHBbIMU YCTAHOBKAMU CITYXXWUT
Tabnvua faHHble - CMecuTesibHble YCTaHOBKM, HAXOAALWAsACHA B TaB/IMYHON YacTu.

PucoBaHue Apyrux a/leMeHToB

MocnegHUM 3TanoM prcoBaHMS CXeMbl €CTb Yalle BCEro N3obpaxeHne Tabnumy, pamku,
KOMMEHTapWEB, ON1CaHVe 3/1IEMEHTOB U T.M. 151 3TOro cnyxaT a/IeMeHTbI € 3aknagku padrka

W4 ha nanenn thyHKLMM prcoBaHMS.

e NADOEO O @ wmX[g| dl%%|
S STV AN ET N PN G

3aknagka Npadomka

B nporpamme, kak u B gpyrux npunoxeHuax tuna AutoCAD , npumeHsaeTcHa TexHuka cnoes. Bece
[0 HaCTOALWEro BPEMEHW OMUCaHHbIE 3/IEMEHTLI HA NOCTOSAHHO NPUMNMCLIBAIOTCA K CBOUM
CTaHAapTHbIM CNosAM. 3aTo rpadmyeckme 06beKTbl € 3aknaaku Mpadmka MoryT 6bITb
pasmelleHbl Ha CTaH4apTHOM cnoe ¢ cumBoioM “0” uan Ha NPOU3BOJILHOM C/l0e, CO34aHHOM
nosb3oBaTesnieM. PackpbiBaeMmblli CNUCOK B NPaBOW YacTu 3aknagku CNyxuT ans sbibopa cnos, Ha
KOTOpoM ByAyT noMeLyeHbl 06beKTbl C ATOM 3aKnagKu.

Takke nocnie pucoBaHns 06BEKTbI MOXHO NEPEHOCUTL Ha APYre C/I0M PUCYHKA.

Ecnu kakoli - To anemeHT ¢ 3aknagkm F'padprka 6bi1 BCTaB/ieH Ha HECBOWCTBEHHbIV €My C/10M, TO
BCerja cyLiecTByeT BO3MOXHOCTb NepeHoca ero Ha Apyrow C/ioi, Co34aHHbIin Nonib3oBaresniem
NN Ha cnoK ¢ cuMBosIoM “0”.

UT0o6bI NepeHecTn BblAe/IeHHble 00BbEKTLI HA APYrOi CNOW, CneayeT BbINOHUTL creayowme
AencTBus:

1. B meHio MNMpaBKa BbibpaTb KoMaHA4y MNepeHecTn Ha Apyroi Cnon nnu Ha 3aknagke Mpaduka

BblGpaTb KHOMKY MNepeHecTn Ha APYron croi &

2. B BbICBEYEHHOM A1asioroBoM okHe Crion pucyHKa BblGpaTb HOBbIV C/101, NPMBS3aB ero K
yKa3aHHbIM 06bEeKTaM.

Mporpamma He KacaeTcs Apyrnx 06pasLoB TabnuL 1 Apyrux TUNOBbIX (DParMeHTOB PUCYHKA,
OZIHaKO M He NPenaTCTBYET CO34aHNI0 NPU MOMOLLM AOCTYMHbIX rPadMuyeckmx 3/IEMEHTOB Takoro
3/1EMEHTa U COXPaHEHNIO ero B BUAe 6/10Ka.
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YcTaHOBKa BHelWHero Bmaa PUCYHKOB

Mocne Toro, Kak cxema 6y/:|,eT HapucoBsaHa, Uin B npouecce ee pncoBaHmnAa MOXHO 6yneT
onpeaennTb Kak napamMeTpbl M306pa)KeHI/IFI OTAENIbHbIX 311IEMEHTOB PUCYHKA, TakK U KakoWn
ANEMEHT PUCYHKa OO0J1KEeH ObITb BUOEH Ha OKpaHe n KaKoOW 3MeMeHT OOMMKEH ObITb Hamne4vaTaH..

UToObl N3MEHUTL TOJNWNHY, CTUITb N UBET JIMHUUN, a TaKXKe CTUIb BEJTMYUHY U TUN IJJpI/I(*)Ta,
NPUNUCaHHbIX K OTAESIbHbIM CITOAM PUCYHKa HeO6XOD,I/IMOZ

1. B meHto [laHHble BbIOpaTb koMaHay PopmaT CrnoeB pUCYHKa.

2. B BbICBEYEHHOM AManoroBom okHe Criou pucyHka BbibpaTe Moanuumpyemblii Cron un
LenkHyTb KHomMky MpaBka.

3. B BbicBEYEHHOM OManoroBoM OKHE I'IpaBKa CNnoda yCTaHOBUTb HOBbIE MapaMeTpbl CIoA.

B ananoroBoM okHe Crion pyMcyHKa MOXHO Takke HenocpeacTBEHHO YCTaHOBUTb NapameTpbl
BHELUHEro Buaa v neyatu oTAenbHbIX cnoes. [luanoroBoe okHo Crion pucyHka nogpo6Ho
onucaHo B NpeablayLLeM NyHKTe.

CyuiecTByeT Takke BO3MOXHOCTb M3BMEHEHUSA BHELUHErO BMAA 3TUKETOK OTAENbHbIX 3N1IEMEHTOB
obopyaoBaHus. C aTon Lenbo Heobxoanmo:

1. B MeHto [laHHble_Data Bbi6paTb komaHay PopmaT 3TUKETOK ANIEMEHTOB,

2. B oTOBpaxeHHOM ananorosom okHe dopmart aTuketok anemeHToB HidD_Layers Bbibpatb
pasgen, oTBevaLmi MoguduKaLmm aTUKETKA N BbIAENUTb HYXXHblE NONSA OMUMNA.

MogoBHBIM CNOCOOOM MOXHO MOAUULIMPOBATL CXEMbI C UTOraMu pacyeToB C TOW NULLb
pasHuLEn, YTO aHanNoOrMyHyo KOMaH4y HY>XHO Bbi3BaTb U3 MeHI0 UTorw.

npOEKTVIpOBaHVIe noANOJIbHbLIX OTOMUTENbHbIX anGOPOB

npoeKTI/IpOBaHI/Ie noanosibHbIX OTOMUTESIbHbLIX I'IpVI60pOB criegyet Ha4dnHaTb C onpeneneHna nx
KOHCTPYKUMWN. C aton uesnbo B MEHIO ,D,aHHbIe H806XOD,I/IMO Bbl6paTb KOMaHOy KOHCprKLI,I/lFI
noanosibHbIX OTOMUTENIbHbIX I'IpI/l60pOB. BbicBe4eHHOe AnanoroBoe okHO [JaHHble -
KOHCTpYKLWIﬂ noAnoOJiIbHbIX OTOMUTENIbHbIX anI60pOB coAepXKNT CNMNCOK KOHCprKLl,I/IVI
noanosibHbIX OTOMUTESIbHbLIX I'IpI/I60pOB, onpegerieHHblX B TEKYLLEM MNPOEKTEe.

B Crny4dae BBOAa AaHHbIX B HOBOM MPOEKTE CNMNCOK KOHCprKLI,I/II7I OTOMUTESIbHbIX I'IpI/I60pOB 6y/:|,eT
nycrT. YTtoObl co3aaTb HOBYH KOHCTPYKUMKO NMOAMNMOSIbHOIo OTONMUTESIbHOIO an6opa HGO6XO£|,I/IMO
LLEJIKHYTb MbILbIO MO KHOMKEe D,OGaBb. I'Ipm 9TOM MporpamMmmMa BbICBETUT AMNarioroBoe OKHO
KOHCprKU,VIFl noanosibHbIX OTOMUTESIbHbIX I'IpI/I60pOB.

Enaronapﬂ (byHKLI,VII/I CHUTbIBAHUA KOHCprKLI,VII7I noanosibHbIX OTOMUTESIbHbIX I'IpI/I60pOB C opyrux
cbaﬁnos, OaHHble, BBEEHHbIE B PYIrOM MNMpPOeKTe, MOoryTt ObITb UCNOMbL30BaHbI B TEeKyLleM MNpOoeKTe

Mocne co3gaHusa Habopa KOHCTPYKLMI NOANOSbHbLIX OTONUTENBbHbLIX NPUOOPOB, BXOASALWMNX B
NPOEKT, MOXXHO Ha4YMHaTb PUCOBATb NOAMNOSMbHbLIE OTONUTENbHbIE NPMOOPLI HA CXeme
obopynoBaHua. C 3ToM Lenblo Ha NaHenNn yHKUMA pucoBaHusa HeobxoammMo BbibpaTh 3aknagky

OTonuTenbHble NpMbOpPLI }\ﬂi{ a 3aTem BblbpaTb kKHOMNKY MoANONbHbLIN OTONUTENbHbLIN

npnbop .

Pl/lcyFl NOANOSNbHbIN OTONUTENbHbIN |'|p|/|60p, cnenyet NOMHUTL O TOM, YTOGLI OH Obin pa3MelLLlEeH B
oTannmMBaeMon ob6nacTn He 3a 30HOWN NoMeLLeHNs. Yalle Bcero K noanosibHbIM OTOMUTENbHbLIM
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npubéopam Bofa nogaetcs ¢ 60siee HU3KOM TeMnepaTypoi, Yem K KOHBEKLMOHHbLIM
oTonuTesIbHbIM Npubopam. B aTom cnyvyae Heob6xoauMo npeaycMoTpeTb B 060pyA0BaHUN
0COo6Yyt0 pasBoAKy TpybonpoBoA0B, MOAK/IUYEHHBLIX K CMECUTE/TIbHOW cucTeME.

HapwvcoBaB noAnobHbIA OTONUTENbHBIA NPUOOP, MOXHO BBOAUTL CBA3@HHbIE C HAM [aHHbIE.
[na BBOAA 3TUX AaHHbIX CNyXuUT Tabnuua [JaHHble - [ognobHble 0TONUTE bHbIE NPUOOPbI,
pacnosioxeHHasi B Tab/IMYHOM YacTU OKHAa C PUCYHKOM.

MoAanonbHble OTONWUTE bHbIE MPUOOPLI Yalle BCEro NOAKIYAIOTCA K pacnpefennTento C
BMOHTMPOBAHHLIMU PEry/IMPYIOLLUMI UM TEPMOCTATMYECKMMM BEHTUAAMU. Ha cxeme pa3Bojka
Tpy60nNpoBOAOB OT pacnpeenntesisa 0 OTONMTENbHbIX NMPMOOPOB Yalle BCEro peannsyeTcs npu
MOMOLLM COeAMHEHUS yAA/IeHHbIX TPY60npoBoAoB. Mpu 3TOM CBA3b KOHKPETHOrO OTONUTENIBLHOrO
nprubopa ¢ BbIXOAOM pacnpegenutens MoXeT ObiTb Hepa3zbopurBa, YTO B CBOK o4vepenb MOXET
NPUBECTU K HENPaBUIbHOMY NPUMNUCLIBAHUIO HACTPOEK BEHTUNMEIA.

B CBSI3n C 3TUM Ha CXEMe perynupyoLe BEHTUIN, BXOASLLME B pacnpenemtenb, Heobxoanmo
pPacnonoXuTb Ha TPy6oNpPoBOAE PSLOM C OTONUTENbHLIM NPUG0POM. OUYEBUAHO, B TEXHUYECKOM
onucaHum, Tak 1 Ha cxeme Heob6xoAMMO NOMECTUTb COOTBETCTBYHOLLME 3aMEYaHNs,
MHhopMMpyoLLIME NPOM3BOAMTENS PaboT O peasibHOM PacnosioXeHUN BEHTUASA. B kaTtanore
apMatypbl BEHTUM Ha pacnpefenvTesne BbICTYNarT Kak BEHTUIN 3anopHbIe UV BEHTUN
TepMocTaTMyeckne. B onnucaHnm aTux BEHTWUNE NPUBOAUTCS KOMMEHTAPUIA, K KAKOMY TUMy
pacnpefenutens NpunucaH AaHHbIA BEHTUNb.

MpoekTpoBaHMEe OAHOTPYOHbLIX CUCTEM OTOMIEHUS

Mporpamma no3BoNsieT NPOEKTNPOBAaTb BEPTUKA/IbHLIE Y FTOPU30HTa/IbHbIE OAHOTPYGHbIE
CUCTEMbI OTOM/IEHUS. VIMEETCS BO3MOXHOCTb AJ151 CO3JaHNSI CMELLAHHbIX CUCTEM, B KOTOPbIX
yacTb 060PYA0BaHNSA BbINOJIHEHA KaK OAHOTPYOHas CUCTEMA, a YacTb — Kak ABYXTPYOHas.

OpHOTpYyGHast cMcTeMa COCTOUT U3 TN1aBHOTO BEPTMKa/IbHOTO WU/IN FTOPU30HTa/IbHOTO
Tpy6bonpoBoza, K KOTOPOMY Moc/ief0BaTe/IbHO NOAK/IYATCS paanaTopHble y3nbl. Bes
OHOTPY6Hasi cuctema noAcoeAvHeHa noAarLWwyMm 1 obpaTHbIMY TPy60oNpoBoAaMM K UCTOUHUKY
Tenna.
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Mpumep BePTUKa/IbHON OLHOTPYOHON CUCTEMBI
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Mpumep ropu3oHTaIbHON OAHOTPYOHOWN CUCTEMBI

PaavaTopHblli y3e/1 COCTOUT M3 3aMblKatOLLLEr0 y4acTka, K KOTOPOMY Yepes NoABOAKY
npUcoeanHeHbl OAMH UK ABa npubopa. OTonuTelbHble NPUG0OPLI MOTYT ObITb TaKXe
NpUCOEANHEHbI NPU NOMOLLY arperaTHoro BEHTUSISA.

(C) SANKOM Sp. z 0.0.
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Herz C.0O. 3.6

[CnaBHbIN
TpybonpoBoA

BeHTuNb arperaTHbIii

lNogBogKa 3aMblKaloLMiA y4acToK

I"naBHbIi TPY6OMNPOBOS,

BaxkHbIM NOHSATUEM A/151 OAHOTPYOHOW CUCTEMBI ABNSIETCA KOIPULMNEHT 3aTEKAHUS p ,
onpefensieMblii U3 BblpaXKeHNs:

G

_ __p
P75,

roe:
Grnp - pacxof Bofpbl, NPOXoAsLLElN Yepes OTONUTE bHbIA NPU6op, Kr/c.

G+ - pacxopg BoApl, UMPKYNNPYIOLLEN B rnaBHOM TpybonpoBoge 04HOTPYOHOW CUCTEMBI
(cTosike), Krlc.

BenuuuHa koadpcpmmeHTta p CYLLLEeCTBEHHO BMSET Ha BENNUYMHY NOAOMPAEMbIX OTOMUTESTbHbIX
npubopoB, rMapasIMyecKkoe CoONpoTUBIIEHNE CUCTEMBI, & TaKKe ee TEM/I0BYH 1 TMAPaBINYECKYHo
YCTONYMBOCTb.

YBenuueHune koadppuumeHTa p NPYBEAET K YMEHbLUEHMWIO BE/IMYMHBI OTONUTENbHbIX NPUOOPOB.

OpfHako npu 60bLLIOM KO3hULNEHTE 3anvpaHve BeHTUNEN Npy OTONUTEIbHOM npubope
BbI3OBET 3HAUMTE/IbHbIV POCT rMAPaBINYECKOrO CONPOTUBEHMS CUCTEMbI. Kak cneacteme, NnoTok
BOAbIl, NPOXOAALLNIA Yepe3 CUCTEMY, HAYMHAET HeAorpeBaTb OTONUTEIbHbIE NPUGOPLI, NPUYEM
HepaBHOMepHO (Hanbosee HegorpeBaemMble NPUOOPLI PACNOIOXEHbI B KOHLE paga). B cuctemax,

B KOTOPbIX MPUHSATHI C/IMLLKOM 60/bLuve KO3ghMUmneHTbl 3aTekaHms p , He ByaeT TennoBoii 1
rmapas/IyecKoil YCTONYMBOCTH.

fIBNeHne TensoBoro 1 rmapas/Myeckoro pasperympoBaHns, Bbi3BaHHOE 3anvpaHuem BEHTUEN,
MOXXHO [0 M3BECTHOI CTEMEHM OrPaHNynNTb, UCNOJb3Yys PEryNATOPbl pacxoha Ha noaxoae K
04HOTPYOHbIM cucTemam. OfHaKO 60/bLIMM HEAOCTATKOM TaKOro peLleHnst eCTb 3HAUYNTe IbHbI
POCT rMapaB/IMYecKoro ConpoTMB/IEHNS CUCTEMbI (Yalle BCEro noTepu AaBieHUst Ha perynisaTopax
pacxoga 6nm3km k 20000 Ma = 2Mp20).

Bonblune 3HaueHns1 KO3IPULMEHTOB 3aTEKaHMS p yalle BCero NpuMBOAAT K POCTy
TMAPaB/IMYECKOr0 CONPOTUB/IEHUSI CUCTEMBI.

NTak, c 04HOI CTOPOHbI CTPEMUMCS, YTOObI KO3(PPULMEHT B 6bin kak MoxHO 6onblue, a c

[PYroil CTOPOHbI OH He [0/KEH NPEeBbIaTb U3BECTHOTO NPaHNYHOTO 3Ha4YeHNs Bro , BbllLe
KOTOPOro CyLLEeCTBYET ONacHOCTb YTpaTbl TENI0BOI ¥ rMApaB/INYeCcKol YCTORUYMBOCTM CUCTEMBI
OTOMN/IEHMSI.

1

r =1_—
Pro JO.23 . n+1

roe:
N - YAC/IO 3aMblKaloLLMX y4acTKOB B OAHOTPYOHON cucteme.

B

3 BblLleNprBEAEHHOTO BblpaXXeHUs cnepyeT, YTo
3aMblKaloLLMX y4acTKOB B O4HOTPYOHOW cucteme:

P Bo3pacTaeT BMecTe C 4YNC/IOM
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n 31 4 5 6 7 8 9 ]10] 1111213114115 116)17]118]119] 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 noacoeAvHEHNS ABYX OTOMNUTE/bHbIX NPUOOPOB K 3aMblKatoLLEMY Y4aCTKy CyMMa X

Brp_

KO3(hhMLUMEHTOB 3aTekaHus B e [L0/DKHa NpeBbILWaTh rPaHNYHOM BE/INUMHBI

Mporpamma MOXeT cama noAo6mpaTtb KO3IP(ULNEHTbI 3aTeKaHNS p [ANS OTAENbHbIX

oTONUTEsbHbLIX MPUOOPOB Tak, YTOObLI, N0 Mepe BO3MOXHOCTU, HE NPEBbICUTL 3HAYEHUS Brp, nB
TO XX€ BPeMs rapaHTMpoBaTtb ONTUMasIbHOE OXNaXAeHne BOAbl B OTONUTE/bHBLIX Npubopax
(Heckonbko rpagycos K). NMpoeKkTUPOBLLMK MOXET Takke caM 3a4aTb KO3IULMEHT 3aTeKkaHus
0N OTONUTE IbHOro Npubopa, BBOAS ero 3HavyeHue B cTosibue Beta Tabnvuybl [JaHHble -
OTonutenbHble NPUG0PLI, PACNOI0XKEHHON B TAbONNYHOM YacTu OKHa [aHHble — PUCYHKN.

YacTo conpoTuB/ieHre NOTOKY Yepes 3aMblKatoLnii yHacToK MeHbLUE, YEM COMPOTUB/IEHME
NOTOKY Yepe3 OTONUTESbHbI NpM6op. UTo6bI 06ecnevnTb COOTBETCTBYIOLLMI KOIIULNEHT

saTexanms P , HA 3aMblKatoLLEM yyacTKe NPUMEHSIOTCA PeryimpyoLwme BEHTUAN UK LWaibbl.
Ecnu Ha 3ambikatoLLeM yyactke He 6yaeT 3asB/eH HU OAUH PErYIVPYIOLLMIA 3N1EMEHT, TO
nporpamMmma yMeHbLUUT AraMeTp 3ambIKaloLero yyacTka OTHOCUTE/IbHO AuaMeTpa r/1aBHoro
Tpy6onposoaa ogHOTPYOHON CUCTEMBI.

BHUMAHME !

Cnepyet 06paTtuUTb BHMMaHKE Ha TO, YTOObI Ha NoABOAKaX K OTONUTEIbHbIM Npubopam
Heo6x04MMO NCNOJb30BaTb TepMOCTaTUYeCKMEe BEHTU/IN C NOBbILEHHOM MPOMYCKHOW
cnoco6HocTblo (k> 2 M3/4), NnpeaHa3HayYeHHbIe CreLnasibHO A/19 OA4HOTPYOHbIX Un
rpaBUTaLMOHHBIX CUCTEM. VICNO/Ib30BaHMe 00bIYHbIX TEPMOCTATUYECKUX BEHTUNEN
npvBeaeT K 3HaYNTe/IbHOMY POCTY rMapaBM4eCcKoro CornpoTUB/IEHUSA LVUPKYIALUOHHOIO
KOoNbLa Yyepes oTonuTe IbHbIN NPUoop (Yawe BCero B O4HOTPYOHbIX CUCTEMAaX pacxos,
BO/Abl Yepe3 OTONUTEeNbHbIN NPUO0P B HECKO/ILKO pa3 60/1bLue, YeM B ABYXTPYOHbIX
cucTtemMax), a Takke CONnpoTUB/IEHUA BCEro pagmMaTtopHoro y3na. B pesynbTate (NpuHMMas
BO BHMMaHWe nocsiegoBartesibHoe NoAcOoeAHEHME paAnaTOPHbIX Y3/10B) MOXET NPON30MTH
C/ANLLKOM 60/1bLLOM POCT COMPOTUB/IEHUS BCEN CUCTEMBI.

Tawm, rae oTonuTeNbHbI NPUGOP NOACOEANHEH NPY NOMOLLY arperaTHoro BEHTUAS, (OYHKLMIO
NoABOAOK M 3aMbIKaOLLETO YYacTKa BbINOHAET arperatHblii BEHTUNb. Mog6op KoaddumumeHTa

saTexanms P Mpy 3TOM 3aBUCUT Of XapakTepuUCTUK/ BEHTUNS (BO3MOXHOCTU noabopa

npeaBapuTenbHbIX HACTPOEK KoaddhmumeHTa p ), @ TaKKe rmapaBaAMYeckoro ConpoTMBAEHNS
OTONUTE/IbHOrO npubopa.

BH/NMAHUME I
B cnyyae npyMeHeHNst arperaTHoro BeHTUs AN OAHOTPY6OHOM CUCTEMbI UTOTOBbI

KoahhmymeHTa 3atekaHms B moxeT otnnuatbes ot 3HayeHus1, 4aBaemMoro
npov3BoAnTeNeM BEHTU/A. 3TO BbI3BaHO pa3HbIMU KO3(huumeHTamm K, OTONUTEIbHbIX
nNpubopoB, NPUCOEAVIHEHHBIX K arperaTHbIM BEHTU/IIM. B nporpamme npu onpegeneHnm
XapaKTepUCTUKM BEHTU/A MO YMOTHAHUIO MPUHATO 3HaYeHne KO3ahULMeEHTa NPOMYCKHOM
CNOCOBHOCTN AN1A OTONUTE/IbHOro nNnpuobopa k, = 2.5mM3/4. Ecniv otonuTeibHbIN Npuéop,
NPUCOE[UNHEHHbIN K BEHTU/MIO, ByAeT MMeTb 60/1bLLoN KoadhpuumneHT Ky, TO NTOroBblin

KO3(hhULMEHT 3aTeKaHNS p 6yaeT 60/blUe yKazaHHOro nponssoauTesieM. B cnyyae
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MEHbLUNX 3Ha4YeHu k, KoapunymeHT B Oy[eT MeHbLLe.

CyLiecTByeT MHOIO BapuMaHTOB NPUCOEAVHEHNS OTOMUTE/IbHbLIX MPUGOPOB K raBHOMY
Tpy6onpoBoay O4HOTPYOHON cucTeMbl. Hmke npuBefeHbl HEKOTOPbIE U3 HUX.

YT06bl HAYaTbL pUCoBaThb 3/1IEMEHTbI OAHOTPYOHOM CUCTEMBI, HA NaHeNn dIYHKLUNIA pucoBaHms

Heob6xoauMOo BblOpaTh 3aknanky Cucrtema ogHoOTpyOHas

=R N S
o= AT e B A T 4B = A o AN

MpyHUMNBLI pUCOBaHMA 4151 OAHOTPYOHON CUCTEMbI OTOM/IEHNS HAYEM HE OT/IMYAlOTCSA OT paHee
NnpvBeAEHHbIX /18 ABYXTPYOHbIX cucTeM. [1aBHble TpybonpoBoabl OAHOTPYOHOM CUCTEMBI

puUCytoTCs nocne Bbibopa KHOMkn TpybonpoBoa 0aHOTPYOHbIN . Ana pucosaHus

BEPTUKa/TbHbIX Y FTOPU30OHTASIbHbLIX 3aMbIKAILLMX YHACTKOB CNYXaT KHOMKU @ .K
3aMblKaloLLEeMy YHacTKy MakCMMaslbHO MOXHO NMPUCOeaUHUTL ABa OTONUTE bHbIX npubopa. MNpu
nomoLum 3aknagok Tpybéonposog nogarowmii n TpybonpoBog 06paTHbIN pucyroTcs
nojatoLie 1 obpartHble NOABOAKMA OTOMUTE/IbHbLIX NPMOOPOB, COeANHAOLIME OTONUTENbHbI
npubop C KOHLAMM 3aMblKatoLLero yyacTka.

KHonku \il ﬁ- J“- NO3BOJIAIOT pYcoBaTb NOAK/IHOYEHNE OTONUTE/TbHBIX NPUOOPOB B
OOHOTPYOHbIX cUCTEMAx NMpu NOMOLLM TPOMHUKOB UM OTBOAOB C MeAHbIMU Tpybkamu. Ha
MeHbIX Tpy6Kax MOXHO pasmMellarb TepMocTaTuyeckie n obparHble BEHTUIM OTOMUTENbHbIX
NPnM60opoB. TPONHWKN N OTBOAbI C MeAHbIMU TPYOGKaMy MOXHO NOAK/IHYaTb HENOCPEeACTBEHHO K
oTonuTesibHbIM NpuéopamM M60 K HUXXHUM UM 6OKOBbIM OAHOTPYOHbLIM arperaTHbIM BEHTU/IAM
(MpucoegMHUTENbHBIM Y3n1am).

Ecnv npy oTonutenbHOM Npubope MOHTUPYETCHA BEHTU/b, TO €ro He06X0AMMO pUCOBaThb NpU
NMOMOLLM KHONKM BEeHTUb OTONMTEIbHOIo Npnéopa B OAHOTPYOHOW cnucteme . ans

BCTaBKW arperaTHbIX BEHTWIEW 4718 OAHOTPYOHON CUCTEMBI CYXXMT KHOMKA .

Kak Ha Tpy6onpoBoaax 0AHOTPYOHbIX, TaK M HA 3aMbIKAIOLLMX YHaCTKaxX MOXHO pa3MecTuTb
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dhacoHHble n3genus ¢ 3aknagky TpybonpoBoabl m a TaKke apmartypy C 3aknagku
ApmaTtypa }\Ji;{

PucoBaHme niaHoB aTaxXew

Mporpamma faeT BO3MOXHOCTb pUCOBaTh N/aHbl 3Taxei. Bnarogaps aTomy, Npu NOMOLLY
nporpaMMbl MOXHO CO34aTb BCH JOKYMEHTALMIO PUCYHKOB /1 CUCTEMbI LLEHTPasIbHOIO
OTON/IEHMSI.

B HWKHell YacTh OkHa [aHHble - PUCYHKM HAXOAATCS 3aKkMafKv C PUCYHKAMU, BXOAALLMMU B
npoexr [T \FETIREFEEIR]  Mepsas saknaaka CoAepKUT PUCYHOK CO CXEMOIA.

Mocneaywlume 3aKknaaku npeaHasHaveHbl 415 N1aHoB aTaxei. KHonka C /1eBOI CTOPOHbI
3aKn1afokK CNYXUT ANa pefakTMPOBaHUS CMCKa PUCYHKOB, BXOASALWMX B NPOEKT. Mocie Haxatus
3TOW KHOMKM Ha 3KpaHe NosIBUTCS AnasnioroBoe 0kHO CnCoK PUCYHKOB B NMPOEKTE.

MepBblii PUCYHOK B CNCKe BCerga npegHasHayeH st cxembl 060pyfoBaHusi. OCTaslbHble MOTyT
6bITb MCNOML30BaHbI A4/151 PUCOBaHMSA NIAHOB 3Taxel. KHOMKM ¢ NpaBoii CTOPOHbI Cnucka
[06aBNATb U yAaNsaTb PUCYHKU U3 NPOEKTA, a Takke U3MEHATb MX 04epesHOCTb. Mone
PenaKTMPOBaHUSA B HMKHEN YacTu CNYXUT A1 U3MEHEHNS HA3BaHWUS PUCYHKA, YKa3aHHOTO B
crmcke.

BH/NMAHUME I
MnaHbl 3TaXel MOXHO pUCOBaTb Ha BCEX PUCYHKAX, 3a UCK/IHOYEHNEM NEPBOro B CMNCKE,
KOTOPbIA NpeAHa3HaueH A1 PUCYHKa CXEMbI.

YT06bl HAYaTbL pUcoBaTh 3/1IEMEHTbI 060PYAOBaHUA HA NaHax aTaxen, cnegyeT BolopaTb
3aKNAZKY KaKoro-HNGYab U3 PUCYHKOB ( Hanpumep, K-1 EIAKIARTAKS (K4 4KS /T5]8]) 3aTem
Heo6Xx0AMMO NPUCTYNUTL K PUCOBaHMIO NiaHa aTaxa.

MporpammMa He OCHalleHa HM OAHOM rpadduyeckoi oyHKUMeR, yCOBEPLLUEHCTBYIOWEN pucoBaHmne
CTPOUTE/IbHbIX KOHCTPYKUWIA. 115 pucoBaHms, O4EBUAHO, MOXHO MCMONb30BaTh AOCTYMNHbIE

rpadpuyeckmne anemMeHTbl Ha NaHenn PyHKUMKU prucoBaHua 3aknagku IMpaduka }\5_1'{ cosfatb
rotosble 6/10kM (OKHa, ABEPU) C TUNOBLIMU CTPOUTENIbHLIMW 3/IEMEeHTaMu, OHaKO, BPEMS, Kakoe
HY>XHO MOCBATUTb PUCOBAHUIO LLE/IOro aTaxa, NoApbiBaeT CMbIC/ TakuX AeNCTBUIA.

MpW YKOPEHUBLLEMCS MOJIOXEHME, KOr4a NPOEKTUPOBLLMK pacrnonaraeT nnaHamu,
NCK/IOUNTENBHO, B BUAE YepTexeil Ha bymare, 6yeT NMEeTb CMbIC/T HAYEPTUTL BPYUHYHO
3/1EMEHTbI 060PYA0BaHUSI, YEM PUCOBATbL NPW NMOMOLLM NPOrPamMMbl BECb NO3TaXKHbINA MiaH,
4TOGbI TO/ILKO HAHECTU Ha HEM TPyGbl U OTONUTE bHbIE NPUGOPLI. B TakoMm criyyae nydile
0TKa3aTbCsA OT PUCOBAHMWS NIAHOB NPU MOMOLLM NPOrpammbl.

Ecnn nmerotca pucyHku B 3/1eKTPoHHON dhopmMe (pycyHkmn u3 nporpamm CAD, CorelDraw, MS
Word), To MOXHO NepeHecTn nx HenocpeACTBEHHO B NMporpaMmMy 1 UCMoJ/1b30BaTb 3T NJlaHbl, Kak
OCHoBY. Nporpamma cornacyeTt pucyHku, 3anncaHHole B gpopmarax DXF, DWG, WMF 1 BMP.

VMcnonb3ya BO3MOXHOCTb pa3MeLleHnsa Ha MiaHe PUCYHKOB, 3anucaHHbIX B goopmarte BMP,
JNINCTbI C YepTeXamMy MOXHO NOATOTOBUTL C NOMOLLIO CKaHepa. Ho cnefyeT NOMHUTL, YTO
pycyHkn BMP 3aHMMalOT o4eHb MHOTO MecTa M NoxXo NogAepXmBatoT MmacluTabrpoBaHue.
CkaHVpysi pUCYHKW, cnefyeT BblbvpaTb He C/IMLIKOM 60/bLUYI0 CTeNeHb pa3peLleHus (Hanpumep,
150 Touek Ha AtoiM) 1 NOPSLOK YEPHO - 6eblii 6e3 ceporo OTTeHKa. ITO peLLeHne, yunTbiBas
OrpaHMyeHHy MOLLHOCTb KOMMbIOTEPA, MOXHO NPUMEHUTL UCK/IKOUYMTENBHO B Ciyyae
He60/1bLLNX NIaHOoB.

MpeanoyTuTeNbHbIM hopMaToM, NPUHNUMAs BO BHUMaHNE Ka4yeCcTBO PUCYHKOB, Tak U X 06bemM,
asnsetca dpopmar WMF.

UT06bl PUCYHOK NJ1aHa 3Taxa, BbINOJIHEHHBIV NPW NOMOLLY APYroi NporpaMMbl, UCMOb30BaThb
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KaK OCHOBY B MporpaMmMe Heo6xoAVMO BbINOSHATL Creaytolme AencTBuys.

1. Ha naHenu (pyHKLMI pucoBaHuns BbiopaTh 3aknagky paduka }\5_1'{ , @ B HEi KHomnky PUCYHOK

2. B packpblBaloLemMcs Cnucke BblbpaTtb Cnocob BCTaBKM pUCYHKa. EC/iM puCyHOK Haxogutcs B
crnvcke, To Heobxoaumo BbiGpaTb no3uuunio M3 hana, a 3ateM ykasaTb COOTBETCTBYHOLLUIA
hain.

3. BCTaBUTbL PUCYHOK Ha N/jaH aTaxa.

BbINONHAA BbilLenprBeAeHHbIE AENCTBUS, O4EBMAHO MOXHO BCTaBWTb Ha M/iaHax U Ha CXxeme
Npon3BOJibHble 06bEKTbI B thopmate DXF, DWG, WMF univ BMP. 310 MOryT 6bITb Tabnuubl €
pacyeTamu, TEKCTbI C pefakTopa TEKCTOB, PUCYHKM, /TIOT0 chpMbl U T.0.

BcTaBnsia pucyHku, cnefyeT NOMHUTL O BbIGOpe COOTBETCTBYHLLETO €10 B 3aknazgke Mpadmka

A MoXHO, Hanpumep, co3aaTb HOBBIW C/OI ¢ Ha3BaHWeM MoA/10XKa U HA HEM pPa3MecTUTb
PUCYHOK MaHa aTaxa.

BHVMAHVE I!!

Cnoii, npeAHa3Ha4vYeHHblli B BUae OCHOBbI, CieayeT pasMecTUTb B CaMOM Havasie crvcka
C/10€B, NPUCYTCTBYIOLLMX HA PUCYHKax NpoekTa. B npoTnBHOM cny4vae, BO BpeMs rneyatu un
npy 0O6HOBNEHNM 3KPaHa 3N1IEMEHTbI PUCYHKa, Haxoaslwmecs Ha 60/1ee paHHUX CosX,
MOTYT ObITb 3aKPbITbl NOAJ/T0XKOA.

Yaule Bcero nocsie BCTaBKM PUCYHOK TpebyeT AONOSIHATENIbHOMO N3MEeHeHMst MacliTaba Tak,
4TOObI €ro pasmepsbl CoracoBa/INCL C pasmepamu B nporpamme C.O..

420y

Z.0
C 3Tol Lenbio Nyylle BOCMNO/1b30BaTbCS HAHECEHNEM FOPU30HTa/bHbIX i BEPTUKASIbHbIX [:
pa3MepHbIX JIMHWIA, AOCTYNHbIX B 3aknaake KoHCTpykuus. Ha nnaHe cnepyeT HapucosaTtb
rOPU30HTa/IbHbIE 1 BEPTUKA/IbHbIE JIMHWU, COOTBETCTBYIOLLME U3BECTHOM [/IMHE HA BCTABISIEMOM
puUCyHke. 3aTeM crielyeT Tak M3MEHWUTb MacluTab puUCcyHKa, UTo6bl ero pasmepbl NepeKkpbIBa/INCH
Y€ BCTaB/IEHHbIMW Pa3MepPHbIMY JIMHUSMU (HanpyuMep, ecTb 0653aTe/IbHO He60/bLIOE
yBe/IMYeHne MacluTaba BCTaBMSIEMOrO PUCYHKA).

YcTaHOBMEHNE MacluTaba pucyHka MOXHO [OKOHUYMTL, CHavyana BbIAENVB €ro, a NOTOM
nepemeLLas ero xapakTepHble Mapkepbl. Ha naHenn cocTosHusi nporpamMmma CMcTeMaTuyecku
NoKasbIBaeT akTyaslbHYH LLKa/ly pUCYHKa.

YT06bI BbINOHUTL KOppekuuto pucyHka DXF, DWG nocne ero BctaBku B NPOEKT, crieayet
LLlenkHyTb ABYKPATHO MO Kpat pUCyHKa.

Mocne NoaroTOBKMN NOAMIOXKA MOXHO NPUCTYNUTL K HAHECEHUIO 3/IEMEHTOB 060pyaoBaHus. C

- o [C1]
3TOW Lenblo Ha naHenun yHKLMIA pUucoBaHUa HEO6X0AMMO BblopaTh 3aknaaky MnaHbl ir B
3aKnagke UMeKTCs B 3/1eMeHTbl 060pYy/J0BaHUS, pUCyeMble Ha NaHax.

5 |
== (B 0% = L B A= AT/

BHVMAHUME !!!

Henb3a pycoBaTtb 3/1eMeHTbI C 3aKnagku MNMnaHbl Ha cxeme 060pyAoBaHUA. Henb3a Takxke

prcoBaTtb 3/1eEMEHTbI C OCTa/IbHbIX 3aK/1a0kK (3a UCKTrYeHneM 3aknaakm Npaduka) Ha
nsaHax aTaxemn.

——— i [

Eool)  IE°C

Yalle Bcero Ha nsiaHbl HAHOCATCA KOHBEKLMOHHbIE OTOMUTE bHbIE np|/|6opb|. [na atoro CNyxnTt
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M
kHonka OToNUTE IbHbIN NPMOOP Ha naaHe ==, Mocne BCTaBKM OTONUTENILHOIO Npubopa Ha

niaHe Heo6xoAMMO YCTaHOBUTL €r0 PacnosioXKeHre, MOBOPOT, CNOCO6 BbipaBHUBAHMS, a Takxe
MOJIOXEHNE ero onucaHust. st 3Toro cnyxaT XapakTepHble MapKepbl, NOSBASOLWMECS PAAOM C
OTOMUTE/IbHLIM NMPUGOPOM B MOMEHT €r0 BblAeNieHUst (CM. HUXE).

VI3MeHeHMEe MoMoXeHNs
OnvcaHus OTOMUTENTIbHOIO
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MNepemelleHne nyHKTa
BblpaBHUBaHUA Npnbopa

Mocne BCTaBkM OTONUTENBLHOrO NpMbopa Ha nnaHe ¢ AaHHbIMK NporpaMMa NpYHUMAaeT ero A/IMHy
3a 1 M. [Nocne BbINO/IHEHMSA pacyeTOB Ha PUCYHKE C UTOramy pacyeToB OTONUTE NbHbIE NPUOOPBI
PUCYIOTCS C coXpaHeHnem mMaclitaba. Ytobbl oTonuTe bHbIA NpMbop Obis1 NpaBuIbHO
HapucoBaH, criefyeT YCTaHOBUTbL CNOCO6 ero BbipaBHMBAHUSA HA PUCYHKE C UTOraMun pacyeTos.

HecBs3aHHbIN
. . _ BbipaBHMBaHne

HecBA3aHHbIN

BblpaBHVBaHMe no]

' LieHTpy
[ BblpaBHVBaHMe

BNEBO HecBA3aHHbIN

YT06bl HA UTOTOBOM PUCYHKE OTOMUTESbHBIMA NPUGOP Gbl1 oNncaH, He06XoaUMO CBA3aTh ero ¢
COOTBETCTBYIOLLMM €My OTONUTe/NbHbIM NPBOPOM Ha cxeme. B aTom cnyyae HeobxoaMmo
NepekNioUuNTb NPorpamMmy B PEXMM CBSA3bIBAHWSA CXEMbI C NaaHamu. [Ins 3Toro CryXuT KHoMka

CBsi3blBaHWE CXEMbI C Mj1aHaMu E 3artem cnefyet ykasaTtb napy 0TONUTE bHbIX NPU60POB
Ha CXEME U Ha NnaHe aTaxa.

Ecnn kypcop MbIWn NpuHUMaeT hopmy @/E‘ , TO crieflyeT ykasaTb NnepBblii 00bEKT, CO34atoLLNiA
napy (Hanpumep, oTONUTENbHBIA NPUOOP Ha cxeme). Ecnuv xe Kypcop Mbilwv NpyHUMaeT hopmy

2 | To cnepyeT ykasaTb COOTBETCTBYIOLLMA €My 06BEKT Ha MaHe.

BbileonucaHHyo npoueaypy cnegyeT NoBTOPSATb A0 TEX Nop, NoKa BCE 3/1EMEHTbI
060py0BaHMs, pa3MeLLEHHbIE Ha N/1aHe, He ByayT CBsi3aHbl C COOTBETCTBYHOLLUMY UM
afleMeHTamu Ha cxeme. Mocne CBA3bIBaHNA CnefyeT onucaTtb 3/1EMEHTbI Ha N/1aHe C MOMOLLbHO
3TUKETOK, aHA/IOTUYHbIX HAXOAALLMMCS Ha CXEME.

Mpwn cBA3bIBAHUM 3/IEMEHTOB CO CXEMbI C 3/IEMEHTAMU HA N/1aHe cnefyeT NOMHUTL O
COXpPaHEeHNUN COrnacoBaHHOCTU TUMOB. Henb3si, Hanpumep, cBA3aTb OTONUTESbHbIA NPMGOP CO
CXeMbI C TPy60NpPOBOAOM Ha nnaHe. Cneungmyeckum 3/1IEMEHTOM, PUCYEMbIM Ha NiaHax,

(b .
aBnsetca OnmcaHve afieMeHTa 060pyAoBaHUA Ha nnaHe L= koTopbIi MOXET ObITb CBSA3aH C
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NPOU3BOJIbHLIM 3/1IEMEHTOM 060py0BaHMA Ha cxeme. 19 Takoro onucaHns MOXHO BbINOSTHUTb

NPOU3BOJIbHbIA PUCYHOK C Lie/Ibio NpeacTaB/IeHns Ha niaHe HeTUNoBOro yCTpoicTea (Hanpumep,
NoANOSIbHOTO OTONUTE/ILHOIo Npubopa ¢ HeTUNOBbLIMK hopmMamu, APYroro NoTpedbuTens Tenna un
T.M.).

Kpome oTonuTenbHbIX NPUO0POB, HA MaHaxX MOXHO Takke pUcoBaTb APYre 3/1EMEHTbI
o060pyfoBaHWs, NOACOEANHAS K HUM 3TUKETKW. [151 3TOro C/yXaT OCTa/lbHble KHOMKU Ha

3aknagke MNnaHbl ir

Ocob0oe BHMMaHne HeobxoAMMO 06paTUTb Ha pUcoBaHMe NOAMNOJIbHLIX OTOMUTE IbHLIX NPUOOPOB.

[nsa aToro cnyxut kHonka MNoanosbHbI OTONUTE bHbIN NPUG0P . Mporpamma no3sonset
prcoBaTb NOANOJIbHbIA OTONUTENbHBIA MPUOOP UCKTIUMTETLHO B (DOPME NPSIMOYTO/IbHMKA C
yknagkon cnvpasibio. Co BCeX CTOPOH Npudopa MoryT 6biTb pacnosioXXeHbl rpaHnYHble 30HbI.
Pa3mepbl 0OTONMTEILHOTO NPMbopa, Kak U BeNNYNHA rpaHNYHbIX 30H yCTaHaBMBaeTCs npu
MOMOLLM XapakTepHbIX MapKepoB.

HapwucoBaB Ha nnaHe NognosbHbIE OTONUTE/bHbLIE NPMOOPLI, HE0H6XOANMO CBA3ATb UX CO
CXEeMOW.

PrcyHOK NoAnosibHOro OTONUTE/ILHOIO Npubopa Ha njiaHe gaeT BO3MOXHOCTb BbIMO/IHATb
JeTanbHble NPoeKTHble pacyeTbl. Ha 6a3e pucyHka nporpamma TOYHO onpeaensieT A/IMHY
Tpy6onpoBoa rpetoLLero KOHTypa ¢ y4eToM rpaHUyHON 30Hbl, & HA UTOTOBOM PUCYHKE
BbIpPVCOBbIBAET (POPMY OTOMUTENBLHOTO NpUbopa C y4eToM UTOroB pacyeTos.

3aTo B cnyyae, Korga noAnosibHbIA OTONUTE/bHBIN NPUOOP BBEAEH UCK/THOUUTENIBHO HA CXeMe, He
OyaeT xBataTb NoApo6HONM nHdopmaunmn o oopme OTONUTENBHOIO NPMbopa (M3BeCTHA TOSIbKO
NMOBEPXHOCTb 06LasA 1 rpaHNYHONM 30HbI), 1 OJ/IMHA TPeroLLEero KOHTypa, Nnpuxoaawasncs Ha
NMOBEPXHOCTb, onpeaenseTca npubmxeHHo 13 3aBucumocTu L = F/B.

B cnydae otonutenbHbIX NPU60poB 60/1ee CNOXHOM (hOpMbI, 0YepTaHnsa NProopa MOXHO
HabpocaTb Npy NOMOLLYM AOCTYMHbIX IMHUIA B 3aknagke Mpadvka , & AN onucaHns

(R}
ncnonb3osaTb OnMcaHve anieMeHTa 060pyA0BaHUA Ha naaHe [,

BH/NMAHUME I

PUCYHKM C N1aHaMn 3TaXeW CyaTt NoYTU NCKIHUNTENBHO A5 NPeACTaB/1EHUSI UTOTOB
pacuyeToB. [Mporpamma He NpoBepPSIET NPaBUILHOCTbL COeHEHNSI TPY6ONPOBOAOB, He
CUMTBIBAET C N/1aHa UX AJIMHY, He NPOBePSIeT NPaBU/IbHOCTb PACMOIOXEHUSA apMaTypbl.
Bce paHHble, Kacarowmecs A/IMHbI TPy60npoBOA40B, PAcnosIOXEHNS apMaTypbl, AO/TKHBbI
BBOAUTbLCS Ha cxeme 060pyA0BaHUs. EAVMHCTBEHHbIM UCK/TIFOUEHNEM U3
BbILLENPUBEAEHHbIX MPUHLNNOB ABMAKOTCA NAaHbl NOANO/IbHbLIX OTONUTENbHbIX
NPUGOPOB, Ha OCHOBE KOTOPbIX NporpaMma onpegenset 0oLy NoBePXHOCTb
NoANo/IbHOrO OTONUTE/IbHOTO NPUGOPAa N MOBEPXHOCTb FPaHNYHbIX 30H.

BbiBOAbI

Bonblwas rubkocTb NnporpaMmmbl 1 6oratast 6ubnmnoTeka roToBbIX 3/IEMEHTOB [al0T BO3MOXHOCTb,
4TOObI MOMTYYEHHbIE C €€ NOMOLLbI0 YEPTEXM CXEMbl 060PYA0BAHUSA MOXHO Obl10 NPUIOXKNUTL K
NPOEKTHOW [OKyMeHTaunn 6e3 Kakmx-simbo A0Mo/HUTE bHbIX A0PabOTOK.

COBMECTHO C MPOrpaMMoii NpuiararTcst HECKOIbKO NPYMEPOB CMPOEKTUPOBAHHOIO
060pyaoBaHusi. HE06X0AMMO MOCBSITUTL HEMHOTO BPEMEHW AJ1si X NPOCMOoTPa U NPUMEHEHNS,
KakuM Hanbosee ahPEKTUBHLIM CNIOCOGOM MOXHO HApUCOBaTb CXEMY.
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CMOTpu Takxe:

OCHOBbI PUCOBaHNA U pPeaakTMpOBaHNS rpadinyeckmx 3/IEMEHTOB PUCYHKA.

2131 Co3aaHne cobCTBEHHbIX 6/10KOB

Mporpamma faeT BO3MOXHOCTb [/19 3aNOMVHaHUSA NPOM3BOJIbHbIX (OParMEHTOB PUCYHKa B BUAE
rpacpmuecknx 610koB. Bnoku MoryT 6bITb 3aTEM BCTaB/IEHbI B ApYrMe MecTa puUCcyHKa Kak B
TEKyLLLeM NpoekTe, Tak U B UHblE MPOEKTbl. brarogapsi aToMy MOXHO cO3faTb NOYTK
HeorpaHM4YeHHOe YMC/I0 FOTOBbIX 3/IEMEHTOB PUCYHKA, UCNO/b3yEeMbIX B Aa/lbHEWLIMX NPOEKTHbIX
pa3spaboTkax.

UT06bI CO34aTh HOBbIM 610K, HEOGXOAMMO BbINOSIHUTL CrieAytoLme onepauun:

%

1. Ha naHenu dyHKLMM pUcCOBaHMSA BbIOpaTb KHOMKY LN nepexofa NnporpaMMbl B PEXUM
yKazaHusi 1 BblAeNeHns rpaduyecknx 0OGbEKTOB Ha PUCYHKE.

2. Kypcopom MbILK BbIAENNTb TE€ 0OBEKTDI, N3 KOTOPbIX BYAET CKNaablBaTbCS CO34aBaeMbIit
OJ10K.

3. B meHto MNpaBka BbIbpaTb komaHay Cosgatb 6/10K.

4. B BbICBEYEHHOM AMasioroBom okHe Co3pgaHune 6/10ka BblbpaTb KaTteropmto, K KOTOPO AO/IKEH
ObITb NPUYMCNEH CO34aBaeMblli G/10K.

CosgaBasi 6510k1, NpegHa3HAYEHHbIE /19 PA3MHOXEHUS, CrieAyeT NMOMHUTb O NPUHLMNAx
Pa3MHOXeHMS (PParMeHTOB PUCYHKA U AaHHbIX Ha CIeAYIOLLEM 3TaXKEe Y Pa3MHOXEHUS
thparMeHTOB pUCyHKa M JaHHbIX TOPU30OHTA/TLHO.

COBMECTHO C NpOrpammoli NoCTaBNSIETCA HEKOTOPOE KOIMYECTBO CTaHAAPTHbIX 6/10KOB C
roTOBbIMY hparMeHTamy 060pyAoBaHns. OHU MOTYT CYXUTb NMPUMEPOM NPU CO3L4AHUN HOBbIX
6,10K0B, NpeAHa3HAYEHHbIX 47151 PA3MHOXEHMSI.

UYTOO6bI NI3MEHUTL CYLLECTBYHOLLNIA 610K, HYXXHO BCTaBUTb €0 B PUCYHOK, BbINOIHUTb
HeobxoauMble N3MEHEHUS, a 3aTeM 3arnOMHUTL COr/lIaCHO C paHee 3afaHHoM npoueaypoi.

CMOTpu Takxe:

MeHto MpaBka, kKomaHga Co3gaTtb 610K, pa3MHOXEHME AaHHbIX Ha cneayowem aTaxe,
pasmMHOXeHWe AaHHbIX TOU30HTasIbHO, BCTaBka 6/10k0B, PrcoBaHme CXeMbl 1 BBOJ, AaHHbIX,
CBSA3aHHbIX C 3/1IeMeHTaMy 060pyf0BaHuS.

2132 JaHHble B Bnge rpadpmveckoii cxeMbl 060pyA0BaHns

[JaHHble oNns npoekTa 060pyA0BaHUS BBOAATCA rpaddnyeckM cnocobom B BUAE CXEMbI
ob6opyaoBaHus. Ha cxeme BBOAMTCA cneaytoLias nHhopmMaums:

[aHHble 06 apmartype

[aHHble 06 oTonNUTENBbHbIX NPUGopPax

[aHHble 0 NoANOoJIbHLIX OTOMUTEbHbIX NPUGopax
JaHHble 0 nomMeLleHnAx

[JaHHble o Tpy6onpoBogax

[laHHble 0 CMecuTe bHbIX YCTaHOBKax

[JaHHble 0 apyrmx noTpebuTensx
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CMOTpu Takxe:

PucoBaHune cxembl 1 BBOA AaHHbIX, CBA3AHHbLIX C 3/IeMEeHTamu OGOpy,CI,OBaHI/IFI.

2.1.3.2.1 JaHHble 06 apmatype

[aHHble 06 apmaType cofepxar nHopMaLmio, KacaroLlyrca apMaTtypbl, PacrosIOKeHHON Ha
Tpy6onpoBojax, pa3BogALmMX TeNSIOHOCUTESb K OTAE/bHbIM NOTpebuTensam Tenna.

[ns vx BBoga cnyxut Tabnuua [laHHble - Apmarypa, Haxo4sawascs B Tab/IMYHON YacTu OKHa
JaHHbie - PUCyHKu.

B cocTtaB gaHHbIX 06 apmaType BXOAMUT:
- MHdOpMaumMsa o TUne apMartypbl;
- AnameTp apMmaTypbl;
- WH(hopmaums o cnocobe coeMHEHUn N OTBOAAX.

CMOTpu Takxe:

BBog AaHHbIX, MeHo JaHHble, Tabnuua JaHHble - ApMatypa, OKHO JaHHble - PUCYHKN,
PucoBaHne cxembl 1 BBOJ, AlaHHbIX, CBA3AHHbIX C 3/ieMeHTaMu 060pyA0BaHUS.

2.1.3.2.2 laHHble 06 oTONUTEbHBLIX NPYGopax

[aHHble 06 oTonNUTENbHBLIX NPMbopax cogepXar UHPOPMALMIO, KacatoLLytoCcs OTOMUTESTbHbIX
NprnbopoB, NOAKIOYEHHbIX K CETU TPyOONPOBOAO0B, Pa3BOAAWMX TEN/IOHOCUTE L. 19 UX BBOAA
CNyXuT Tabnuua faHHble - OTonuTeNbHble NPUOOPBI, HAXOAALWAACA B TAG/IMYHOM YacTh OKHa
JaHHbie - PUCyHKu.

B cocTaB faHHbIX 06 OTONUTE/IbHbIX NPMGOPax BXOAAT:
- [aHHble 0 TVNe, BE/IMUYMHE N MOLLHOCTM OTONUTE bHLIX NPUBOPOB;
- MHdhopmauus, kacarLlasncs cnocoba pacnosioKeHNs 1 3aLuThbl.

CMOTpu Takxe:

BBog AaHHbIX, MeH0 JaHHble, Tabnuua JaHHble - OTonuTenbHble Npubopbl, OKHO JaHHble -
PucyHkn, PucosaHue cxembl U BBOZ AaHHbIX, CBA3aHHbIX C 3/1leMeHTaMyn 060pyf0BaHus.

2.1.3.2.3 [JaHHble 0 NoAN0/IbHbIX OTONUTENbHbIX TpUubopax

[JaHHble 06 oTonUTENbHLIX NPUBopax cogepxar MHPOPMaLMIo, KacatoLLycs NOANObHbIX
OTONMTEbHLIX NPMOOPOB, NOAK/HOYEHHbIX K CeTV TPyb0oNpoBOA0B, Pa3BOAALLNX TENIOHOCUTE b.
[nsa nx BBoga cnyxut Tabnuua [aHHble - [ognobHble 0TONUTE bHbIE NPUOOPbI,
pacnosiokeHHast B Tab/IMYHOM YacTMoKHa JaHHble - PUCYHKN.

B cocTaB faHHbIX 06 OTONUTE/IbHbIX NPMBOPax BXOAAT:
- [aHHble O TuNe, pasMmepax 1 MOLLHOCTU OTONUTE/IbHBIX NPUOGOPOB;
- MHopMauus, KacarLlascs pacnosiokeHNs 0TONUTEIbHOro nNpubopa.
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CMOTpu Takxe:

BBog AaHHbIX, MeHo [aHHble, Tabnuua JaHHble - MoanobHble oTonuTeIbHblIE NPUGOPHI,
OKHO [laHHble - PucyHkn, PucoBaHue cxembl 1 BBOJ, LAaHHbIX, CBA3@HHbIX C 3/IeMeHTamMu
060py0BaHNSA.

2.1.3.2.4 NaHHble 0 Tpy6onpoBoaax

[aHHble 0 TpybonpoBogax cogepxar MHhopmaumio, KacatoLytocs TpybonpoBogoB, pa3sBoasLmnX
TenMoHOCUTE b K OTAE/bHbIM NOTpebuTenam Tenna.

[na nx BBoga cnyxut tabnvua flaHHble - Tpy6onpoBoAbl, HaXoAsLWasca B Ta6/IMYHOM YacTu
OKHa [JaHHble - PUCYHKMN.

B cocTaB faHHbIX 0 TPy60npoBoAax BXOAUT:
- MHdopMauma o Tune TPy6 1 CTPYKTYype coeMHeHUs Tpy6onpoBOLAOB;
- pasmepsbl Tpyb60npoBoAOB (auameTp, AVHA);
- MCMpaBHOCTb N30/1AUMN TPY6ONPOBOAOB.

CMOTpu Takxe:

BBog AaHHbIX, MeHo JaHHble, Tabnuua JaHHble - TpybonpoBopbl, OKHO [aHHble - PUCYHKH,
PucoBaHue cxembl 1 BBOJA, AJaHHbIX, CBA3AHHbIX C 3/ieMeHTaMu 060pyA0BaHUS.

2.1.3.2.5 laHHble 0 CMeCUTebHbIX yCTaHOBKaxX

[JaHHble 0 cMecuTeNbHbIX YCTaHOBKaxX coAepXar MHPOPMaLmio, KacatoLLlyocsh CMEeCUTESbHbIX
YCTPOWCTB, CMELUMBAIOLLMX TEMNIOHOCUTESb C LIe/Ibl0 NOHWKEHUS TeMNepaTypbl nogayv B
BblGpaHHOW 30He 060pyA0BaHUSA.

[nsa nx BBoga cnyxut Tabnuua [aHHble - CMecutesibHble YCTaHOBKU, PacrosioKeHHas B
Tab/IMYHOM YacTy OKHa [aHHble - PUCYHKN.

B cocTaB fjlaHHbIX O CMEeCUTESIbHbIX YCTAHOBKaX BXOAST:
- MHdopMauus o TeMnepaTtype CMeLLEHUS.
- pacnonaraemoe AaBfieHne, Co34aBaeMoe HaCOCOM, BXOAALMM B COCTaB CMECUTE/IbHO
yCTaHOBKM.

CMOTpu Takxe:

BBog AaHHbIX, MeH0 JaHHble, Tabnuua JaHHble - CMecuTeNlbHble YCTaHOBKW, OKHO [aHHbIe -
PucyHkn, PucosaHue cxembl U BBOZ AaHHbIX, CBA3aHHbIX C 3/1leMeHTaMyn 060pyL0BaHus.

2.1.3.2.6 JaHHble 0 apyrux notpebutensax

[aHHble 0 Apyrnx noTpebutensx cogepxar MHopmauuio, KacalroLycs Apyrix notpeéutenei
Tenna, NoACOeAMHEHHbIX K CeTU TPyOboNnpoBO40B, Pa3BOAALLMX TEM/IOHOCUTESb.

[na nx BBoga cnyxut tabnvua faHHble - Apyrne notpebuTtenu, Haxoaswasacsa BTab/IM4Hon
yacTn okHa [laHHble - PUCYHKN.

B cocTaB faHHbIX O ApYrx NOTPeOGUTENAX BXOAAT:
- TensoBble 1 rMapaBnAnyeckre napameTpbl paboTbl NOTPpebuTeneli Tenna B pacyeTHbIX
YCNOBUSIX;
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- KpaTKoe onucaHue notpedutenen.

CmMoTpu Takxe:

BBoa aaHHbIX, MeHto [aHHble, Tabnuua JaHHble - [pyrne notpebutenn, okHo [aHHble -
PucyHkn, PucosaHne cxembl n BBOA AaHHbIX, CBA3AHHbIX C arieMmeHTamun ob6opyaoBaHus.

21.4 BBoa AaHHbLIX B TabnNuMubl

B cocTaB nporpammbl BXOAST Tabnuubl, NpegHa3HavyeHble Anst BBOAA M KOPPEKTUPOBKN TEKYLLIMX
AaHHbIX, CBA3aHHbIX C 3fleMeHTaMy 060pya0BaHUS, BBEAEHHLIMU HA PUCYHKE CXEMbI
obopynoBaHus.

Tabnuua coCTOMT M3 A4eekK, CHIOXKEHHbIX B CTPOKN 1 CTONOLbI. AYENKN B KXKOOM O4epeaHOM
cTtonbue nmMelT TOYHO onpeadeneHHbIn pasMmep (coaepxar onpenernieHHoe YMCno 3HakoB). B HuMx
crneayeT BBOAMTb COOTBEOCTBYIOLIME BENUYMHBI (Hanp., 4nvHy Tpybonposoaa, Tmn
oTonuteneHoro npubopa u 1.4.). B 3aronoske Tabnuupl pasmelleHa nHdopmauumn o ToM, Kakme
3Ha4YeHus crieqyeT BBOAUTL B 3TOM CTONOLE.

B 3aronoBkax HEKOTOPLIX CTONBGLOB HAXOAATCS TEKCTbI C 3€NIeHHbIM LWPUGTOM. AYENKU B TaKUX
cTtonbuax BO MHOMMX criydyasx MoryT 6bITb HE3anoMHEHHBIMW U NPOrpaMma cama BO BpeMsi
pac4yeToB noabepeT Ana HUX COOTBETCTBYLWME 3HadYeHns. OgHako, Bcerga Heobxoammo
yAOCTOBEPUTBLCH, KaKkon CyLLLeCTBYEeT CnOoco6 aBTOMaTMYeCKOro 3anosiHeHNst 3TUxX cTonbuos,
YTOObI N3beXaTb BO3MOXHbIX OLLMOOK.

BBoA AaHHbIX OCHOBLIBAETCS HA NPaBUbHOM 3anofiHEHUM TEKYLLUMX aveek B Tabnuue. [aHHblie,
BBOAMMbIE B COOTBETCTBYIOLLME SYENKN, CBOEBPEMEHHO KOHTpOonupytoTcs. MNpn obHapyxeHun
owmnboK NnporpamMmma BbIBOAMT Ha 3KpaH COOBLLEHNe O TUMEe M NPUYMHE BO3HUKHOBEHMUS OLUNGOK.
Mpn aTOM, B GONBLUMHCTBE CNy4YaeB, HEMNb3s NEPENTN B APYryHO SSHENKy Tadbnuubl.

B aTtom cnyyae cnegyeT CKOppeKkTUpoBaTh OWMOOYHO BBEAEHHbIE 3HAYEHUS UK yaanuTb UX U3
sYerkun. INpun BbINOAHEHMM OQHOM M3 3TUX ONepaLMii NporpammMa rno3BosnsdeT NepenTn B gpyrne
AYENKN.

Mo Tabnnue MOXHO nepeaBuraTbCA Kak ¢ NOMOLLbIO MbILLW, TaK U KnaBuaTypbl.

BHumaHue!

3HauyeHue, BBeAeHHOEe B TEKYLLY A4enKy Tabnuubl 6yaeT 3anoMHEeHO NporpaMMon Nuilb B
MOMEHT nepexoaa B APYrylo fsi4enKy. ATo 03HayaeT, YTO 4O MOMEHTa BbixoAa U3 A4YeMKu
nporpamMmma NOMHUT Npeabiagyliee 3anucaHHoe 3HavYeHue. 3aKkpbIiTve Tabnuubl UnNu nepexon,
B APYyrylo Tabnuuy He npuBeaeT K 3anOMUHaHUIO 3HAa4YEHUA B TeKyLlen ssiYenkKe.

CnpaBo4yHas uHopmauums

C kaxxgown ayenkon Tabnuubl cBA3aHa cnpaBovHas nHdopmMaums.

Cnocob ee npeacTaBneHns 3aBUCUT OT XapaKTepa BBOAMMOIO 3Ha4YeHnst. ATO MOXET ObiTb
OnarnoroBoe OKHO C KpaTKMM OnuMcaHnem BBOOMMOIO 3Ha4YEeHUS, KaK U KaTanor unu Crnucok, B
KOTOpOM Heobxoanmo BbibpaTb COOTBETCTBYIOLLEE 3HAYEHME.

Ecnu, Hanpumep, B TekyLen averike He06X04MMO BBECTU KaTarloXHbI CUMBOST OTOMUTENBbHOrO
npmnbopa, To, Kak cnpaBoYHas nHgopmaums, byaet otobpaxeHo ananoroBoe okHo Katanor

37 (C) SANKOM Sp. z o.0.



2 JaHHble

OTOMUTENbHBLIX NPMOOPOB, B KOTOPOM C/ieflyeT BblopaTb COOTBETCTBYHOLLMI CUMBOJ.

YT06bI NOMTY4MTb CNPaBOYHY0 MHPOpMaLMIO, CBA3aHHYIO C TEKYLLEN A4elikKoin Tabnuupl,
cnepyer:

E—] HanpaBunTb Kypcop MbilW Ha s4eliky Tabnuubl. CnpaBoyHas nHgopmauns 06 syeiiku
NOSIBUTCS Ha NaHesIM COCTOSHMSI.

@ Haxatb knasuwly F1.

B cnyyae HeKoTOpbIX sueek Tabmubl pASOM C pefakTMpyeMbiM Nosiem 6yaeT BbiCBEYEHa KHOMKa
NMOMOLLM, NPMBOAALLAA CMUCOK AOCTYMNHbIX 3HAYEHWIA NONSA NN COOTBETCTBYIOLLMIA KaTaslor.

KHonka
MoMoLLN

KomaHabl peakTupoBaHus
KomaHapbl pefilakTpoBaHusi, Bbi3biIBaeMble 13 MEHIO [paBka Uy U3 MeHH 6bICTPOro AocTyna.
Huxe nomelLLeH CNMCOoK KOMaH/ peakTUpOBaHUsl, CBA3aHHbIX C BBOAOM AaHHbIX B TabNuLblI:

OTMEeHNTb OTmeHa nocrefiHei onepauny pefakTMpoBaHus B Tabnuue.

Bbipe3atb MNMepemelLeHne BblAENEHHOTO hparMeHTa U3 akTMBHOW Tabnuupl B
6ydep obmeHa .

KonnpoBaTb KonnpoBaHue BblfgenieHHOoro pparmeHTa Tabnvubl B 6ychep o6meHa.

BcTaButb BcTaBka cogepxvnmoro oydpepa oobmeHa B Tabnuuy.

Ypanutb YpaneHue BblgeNeHHOro doparmeHTa Tabnuupl.

BcTtaBuTb CTpOKy BcTaBka HOBOW CTPOKM.

Yaanutb CTPOKY YpaneHne CTpoKu.

Halitu Mounck TekcTa.

3aMeHuUTb 3ameHa CcTaporo Tekcta HOBbIM TEKCTOM

Haintn panee Mounck oyepesHOro MecTa, B KOTOPOM HaxXo4UTCH UCKOMbIA TEKCT.

KomaHgbl BcTaBUTb CTPOKY, Y4anuTb CTPOKY, HanTn, 3ameHnTb, HaTn ganee JOCTYNHbI
TO/IbKO U3 MEHI0 BbICTPOro focTyna.

CMOTpu Takxe:
BBog gaHHbIX, NepemelleHre no tabnvue, meHto Mpaska.

21.41 BbigeneHvne dpparmeHTa TabmLbl

UT0o6bI BbIAENUTL (DparMeHT Tabnumubl, cneayer:

\% C nomoLLpbl0 MbILK YKa3aTb Ha KpaliHIo s4Yeiiky, BblAensemMoro parmeHTa
Tabnmupl, a 3aTem, Aepxa HaXaTon NeBYI0 KNaBuLly MbilLW, NEPeEMECTUTb Kypcop
MbILLM K MPOTUBOMOJIOXHOM, KpaHel A4eiike BblAenseMoro parmeHTa.
MepemelleHne Kypcopa 3a npegesbl OkHa ¢ Tabnuueit (Npu HaxkaTo NeBOW KnaBuLn
MbILLM) NPUBEAET K MPOKPYTKE COAEPXUMOro Tabnuubl. CylecTByeT Takke
BO3MOXHOCTb Bblfe/ieHMs Lesoro ctonbua. C aToi uenbio cnefyeT HanpasuTb
KypCOp MbIlLM Ha hparMeHT 3aronioBka Tabuubl, CBA3aHHOTO C BblAeNsieMbIM
CTOMIOLOM, W LWENKHYTb /IEBOIN KNaBuLwwein Mbllwun. [lepxa HaxaTtol NeByto KnaBuLly
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MbILIN 1 NepemeLlas 04HOBPEMEHHO €€ KypCop, MOXHO BblAENNTb HECKO/TbKO
CTON6LOB.

@ C nomoLLblo KnaBuLl co CcTpesikamu, a Takke knasuw PgUp, Pgbn, Home wu End,
yKasaTb Ha KpaliHIol s4eliky BblgeniseMoro doparmeHta tabnvubl, a 3atem, gepxa
HaxaToWn knasuwwy Shift, knaBuwamm co cTpesikamun BblgennTb Tpebyembli
oparmeHT.

CMOTpu Takxe:
MepemelleHne no Tabnuue.

2.1.4.2 MpPOCMOTP COAEPXMMOro TabuLbl

[na npocMoTpa CoAEPXUMOro TabnLbl MOXHO MCMO/b30BaTb Kak Mbillb, Tak U K1aBuaTypy.

\% Copepxmmoe TabnuLbl MOXHO NPOCMOTPETb C MOMOLLbI0 FOPU30HT/TLHON U
BEPTMKa/IbHOM IMHWIA NPOKPYTKN. KpOMe TOro MOXHO BOCMNO/1b30BaThCs (PyHKUMER
aBTOMaTU4YEeCKOWN NMPOKPYTKM, KOTOpasi OCHOBbIBAETCH Ha NEPEHeCceHN Kypcopa MbiLLm
3a OKHO Tabnuubl NPU HaXXaToN /IEBOW KNaBULLIM MbILLIN.

@ [ns npocmoTpa CoAepXMMOro Tabnuubl cnyxaT K1aBULWK CO CTPenkaMu, a Takke
knasuwn PgUp, PgDn, Home, End n ux komérnHaumu ¢ knasuweii Ctrl.

CMOTpu Takxe:
MepemelleHne no Tabnuue.

21.43 MepeHoc AaHHbIX N3 TabAnLbl B APYryto NporpamMmmy

UTo6bl NEPEHECTM AaHHbIE U3 TabAMLbI B APYryl0 NporpamMmMy (LesieByto nporpammy):

1. Bblgenutb doparMeHT 1absimupbl, U3 KOTOPOTroO AaHHble MOryT 6bITb NepeHeceHbl B ApYryto
nporpamMmmy (MpUKNagHyo nporpaMmmy).

2. Vicnonb3ys komaHay KonnposaTb, Bbi3biBaeMyto 13 MeHolpaBka, ckonuposatb B 6ydep
o6MeHa BblAeNeHHbI oparMeHT Tabnnupl.

3. MepeliTn K HYXXHOI nporpamme (Hanp., NnporpamMmma - Kasibky/1Top) 1 Bblopas MecTo, Kyaa
[O/MKHbI ObITh MOMELLEHbI AaHHbIe, Bbi3BaTb KOMaHay BctaBuThb (aHrn. Paste).

[aHHble nepeHoCATCS B TEKCTOBOM hopmate, B KOTOPOM psifibl CUMBOJIOB U3 OTAE/bHbIX AYeek
Tab/vubl OTAENAKTCA 3HaKaMun Tadynaumn.

ByayT nn gaHHble NepeHeceHbl B LesIeBY NPOrpaMmMy, 3aBUCUT UCKIUYNTESNTbHO OT
BO3MOXXHOCTEW 3TOIN nporpammbl.

He 6yaeT HMKakuMx TPyAHOCTEN C NEPEHOCOM AaHHbIX B PeAaKkTopbl TEKCTA U Nporpammy -
KanibKynsatop.

CMOTpu Takxe:
MepeHoC AaHHbIX U3 ApYroi nporpammbl B Tabnuuy.
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21.4.4 MepeHoc AaHHbIX U3 APYron nporpaMmmbl B Tabnuvuy

YUT06bI NepeHecTn faHHble N3 APYroil NporpaMmbl (MCXOAHOW NporpamMmsbl) B Tabnuuy,
HEeo6XxoaMMo:

1. MepeiiTn B UCXOLHY Nporpammy (OKHO KaslbKynsaTopa) U BblAeUTb B HEM hparMeHT
[aHHbIX, KOTOPbIE JO/MKHbI ObITb MEPEHECEHbI B TabMLY.

2. B ncxopgHoi nporpamme Bbi3BaTb koMmaHay Konupyi (anrn. Copy), 415 KonupoBaHus
BblZE/IEHHbIX faHHbIX B 6ychep obmeHa.

3. BepHyTbCcs B Tabnuuy B 3Ty NporpaMMy 1 nocsie Boibopa MecTa, Kyaa AO/KHbI ObITb
MOMELLEHbI AaHHble, U3 MeHH0 MNpaBka Bbi3BaTb KOMaHAY BcTaBuThb.

ByayT nv BCTaBNEHbI AaHHbIE, 3aBUCUT OT X COOTBETCTBMSA ddopmaty Tabnuupbl. Mporpamma
KOHTPONMPYET NPaBU/IbHOCTb NEPEHECEHHbIX AaHHbIX U B C/lydyae 06HapyXeHUsi oLM6OK
npepbiBaeT fasibHEelLy0 BCTaBKy, BblAaBas Npy 3TOM COOTBETCTBYHOLLLEE COOOLLEHNE.

CMOTpU Takxe:
MepeHoC AaHHbIX U3 Tabnuubl B APYry0 NporpaMmy,
lMepeHoc pesynbTatoB pacyeToB U3 nporpammbl Herz OZC B nporpammy Herz C.O..

2.15 OCHOBBbI pUCOBaHUs 1 pegakTUPOBaHUS rpatnyecknx 3aNeMeHToB
pUCYyHKa

padonyecknin pefakTop NporpamMmbl aeT BO3MOXHOCTb /1 PUCOBAHUS OTAENbHbIX 3/IEMEHTOB
o60opyfoBaHNS 1 UX AasbHenwel npasky (NepemeLLeHne, KonupoBaHne, BCTaeka, yaasneHme v
pefaKTUpoOBaHNe AaHHbIX, CBA3AHHbIX C 3/IEMEHTaMW).

Wcnonb3yemblii B porpaMmMe Crnoco6 pucoBaHuA 1 pefakTupoBaHus Npub/imkeH K MetToaam,
NPUMEeHsieMbIM B Apyrux rpacuyeckux nporpammMax, paborawwmx B cpege MS Windows.
Huxe onucaHbl OCHOBHbIE (DYHKUMM Y KOMaHAbl peakTUpPOBaHus.

Ha4dano pucoBaHua

[nsa pyucoBaHmsa cxembl 060py[0BaHUA CNYXUT OKHO [aHHble - PUCyHKW. MNocne 3anycka
nporpaMmsl, Kak 1 nocsie OTKPbITUA HOBOTO haina AaHHbIX, OHO 0TOOpaxaeTcs BO BCEM
npocTpaHcTBe paboyei nporpammbl.

[nA BbiCBEUMBaHNA OKHa BCerga MOXHO MCMo/ib30BaTb KOMaH4y PUCYHKKM, KOTOpas Bbi3blBAETCSH

13 MEHI [laHHbIE U/IN KHOMKOIA [aHHble - PUCYHKWN Ha NaHen OCHOBHbIX (hyHKLNIA
nporpammbi.

Pucyst oTaenbHble 3M1EMEHTHI, flyulle BbiGpaTb COOTBETCTBYHOLWMI MacwTab pucyHka. [ns atoro
CnyxaT KOMaHAbl B MEHIO Bug 1 B MeHH0 6bICTpOro goctyna.

MOXHO TakXe BOCMNO/b30BaTbCSA KHOMKOM MacLUTabupoBaHNA PUCYHKa Ha naHenu dyHKL A
prcoBaHus

PucoBaHune rpaipnuyeckmx 06 eKToB

OkKHO [lJaHHble - PUCYHKM MOXeT paboTaTtb B ABYX pPeXMMaXx.

MepBbIil N3 HUX - 3TO MpoLeaypa pUcoBaHNA (CTaHZapPTHO BK/IKOYAETCS NOc/ie BbiCBEUYBAHUSA
okHa). OHa faeT BO3MOXHOCTb /1 pUCOBaHNs, NepeMeLLeHns, yaaneHnss 06beKToB B HacTu
OKHa AN15 pUCYHKa, a Takke 1 AN pefakTUpoBaHns AaHHbIX, CBA3AHHbIX C YKa3aHHbIMU
afleMeHTamMn pUcyHka, B Tab/IMYHON YacTn OKHa.

(C) SANKOM Sp. z 0.0. 40



Herz C.0O. 3.6

[Apyroi n3 Hux - aTo peAakTMPOBaHWE JaHHbIX YKasaHHbIX 06BbEKTOB. OH AaeT BO3MOXHOCTb AJ15
Bble/IeHNs1 06BEKTOB B YaCTV OKHA A/151 PUCYHKA U peflakTUpoBaHMe JaHHbIX, CBA3AHHbIX C
yKasaHHbIMW 31eMeHTaMU B Tab/IMYHOM YacTu OkHa. Bnarofaps TakoMy peLleHnto, MOXHO
BBOAMTL faHHble 6e3 onaceHusl cnyyaiiHo NepeMecTuTb peaakTMpyeMble 06beKTbI.

[ns BbiGOpa npoueaypbl paboThl CAYXaT ABE KHOMKU Ha NaHen v yHKLUN PUCOBaHNS.

[I‘Iepelvleu.l,eHme pmcyHKa]

[Pe)KMM pucoBaHus [ Bbligenexve 06bEKTOB ]

e QI

\

MoauncTKa pucyHKa ]

Pexum npasku
OaHHbIX

M3meHeHne macluTaba pucyHka ]

Mporpamma B pexvMe pucoOBaHUS - COCTOSIHWE BblAENEHNSA 0GBHEKTOB

Ecnn naHenb qoyHKUMIA pUCOBaHNSA He BblBeEeHa Ha 3KpaH, TO BK/IUYNUTb €€ MOXHO NPy NOMOLLM
KoMaHAbl [MaHenn MHCTPYMEHTOB ©n3 MeHio Buga.

CTaHfapTHO noc/ie BbiICBEUMBAHNSA OKHA [laHHble - PUCYHKM nporpamma 6yaeT B COCTOSHMM
Bble/1IeHNSA 0OBEKTOB HA PUCYHKE.

UT0ObI NEepenTn B pexnm pucosaHus HE06X0AMMO BblGpaTh 3/1EMEHT, KOTOPbIN AO/HKEH ObiTb
n306paxeH Ha pucyHke. C aTol Lebio Ha NnaHenu (PyHKLMM pucoBaHns He06Xo0ANMO BbiGpaTb
3aknagKy € kateropueii pucyembix 3/1EMEHTOB, a 3aTeM LLENKHYTb KHOMKY TOro 3/1eMeHTa,
KOTOPbIA JO/MKEH OblTb HAPMCOBAH.

KHornka BbI6paHHOro a/fieMeHTa OCTaHeTCH HaXaTol, a 3TO 03HavaeT, nporpammMa bbina
nepek/oyeHa B pexumM pucoBaHus. O BUAE PUCYEMOrO 3/ieMeHTa MHPOPMUPYET TakKe BHELLHWI
BUA, Kypcopa MbiLLK.

Mpwn prcoBaHWMM nNogaroLLero Tpybonposoga Kypcop BbIrAaauT creayowmm obpasom: = .

BbibpaHa KHoMnka pycoBaHus
nogaroLmx Tpy6onpoBoaoB

BbibpaHa 3aknagka
Tpy6onpoBoabl

Mpumep BbibOpa pucoBaHus nogarwmx Tpyo6onpoBoLoB

N306paxeHre 3neMeHTOB Ha pPUCYHKe HanoOMUHaeT pucoBaHve Npy NOMOLLY KapaHaallua uim
aBTOPYYUKM.

Hanpumep, 4to6bl NpY NOMOLLM KapaHalla HapucoBaTb Ha KapTe JIMHUIO, HYXHO yKasaTb
KapaH4alloM HavasbHyH TOUKY U Aasiblie BeCTV KapaHAall Mo KapTe A0 KOHLA JIMHWK.
AHaI0rMyHo, 4To6bI HapMcoBaTb TPY6ONPOBOA (Npeanonaras, YTo paHee yxe 6bina BblbpaHa
KHOMKa pucoBaHusa Tpy6onpoBoA0B) HEOOXOAMMO BbINOMHUTL Creaytolme AeiCcTBUS:

1. B yacTu OkHa A1 pUCyHKa yKa3aTb KypcOpOM MbIlWN HayasibHYH TOUKY Tpybonposoga v
HaXkaTb JIEBYIO KMaBULLY MbILLIN.

2. [Jepxa HaxXaTtoi NeByto KnasuLly MbIWK, NPOTAHYTb KYPCOP MbILWKN 10 TOYKW, rAe AOJ/HKEH
3aKaHuMBaTbCA TPy6ONPOBOA,.

3. OTnyCcTUTb NEBYI0 K1aBULLY MbILLN.
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Mocne BbINOHEHWS BbILLENPUBEAEHHbIX AEACTBUIA HA 3KpPaHe A0/KEH MNOSBUTLCSA OTPE30K
Tpy6onposoaa, Nog06HO NpeAcTaB/IEHHOMY HUXKE Ha PUCYHKE.

o) 00 T |

=l

E————

HapucoBaH nogatoLimii Tpy6onpoBog,

MNoka nporpamma 6yaeT HaxoAUTbLCSA B COCTOSAHMM PUCOBAHUSA 0O BEKTOB, BbINO/IHEHME 3aHOBO
BbILLENPUBEAEHHBIX AECTBUI NPUBEAET K PUCOBAHUIO CMEeAYIOLLEero 06bekTa Ha pucyHke (B
BblLLUe NpVBEAEHHOM Npumepe 370 byaeT nogarowmii TpybonpoBoa,).

HapucoBaHHble rpachuyeckne a/IeMeHTbl BK/IOYAKOTCS B COOTBETCTBYHOLLME C/ION PUCYHKA.

B cnyyae pucoBaHUsi OTONUTENbHLIX NPUGOPOB, apMaTypbl M HEKOTOPbIX APYrMX 3/1EMEHTOB
PUCYHKa NepeMeLLeHre Kypcopa MbILUW NPV HaXXaToi N1eBOI KnaBuLWM MbILW NPUBEAET K
NepeMEeLLEHNIO HAPUCOBAHHOIO 3/1IEMEHTa. 3TO NO3BOMINT TOYHO NEPEMELLATL 3/IEMEHTbI
PUCYHKa.

UT06bl 3aHOBO NEPENTU B PEXWM BbIAE/IEHUS 3/IEMEHTOB PUCYHKA, CNefyeT Ha naHenu dyHKLUn

%

prcoBaHUsi BbIGpaTb KHOMKY BblAENEHNS 0OHEKTOB WIn HaxaTb knasuwy Esc. Mocne

nepexoja K npoweaype BblAeNeHNs Kypcop MbILLN NPUMET BUA CTPENKM [“\5'

Bo BpeMs pycoBaHNsi MOXHO BK/IOUMTL BCMOMOraTesibHy0 CeTKy, 06/ieryatoLLyto onpegeneHume
nonoxexus kypcopa. C aTol Lenblo B MeHo Bug Heobxoaumo Bbibpatb KomaHayCBolicTBa
pYCYHKa 1 B BbICBEYEHHOM AMa/IOTOBOM OKHE BblAeMTb nosie onuun CeTka.

BbiaeneHue rpagomyecknx 06 bLeKkToB
YUT06bI BblAENUTL 0OBEKTLI HA PUCYHKE HEOOXOAMMO BbINOMHUTL Cneayowmne AencTBUS:

%

1. Ha naHenu dyHKLMM pUcCOBaHMSA BbIOpaTb KHOMKY NS BK/TYEHUSI NPOrpaMMbl B PEXUM
yKazaHusi 1 BblAeNeHns rpauyecknx 06bEKTOB Ha PUCYHKE.

2. HanpaBuTb Kypcop MbIWN Ha BblAE/IEHHbIA 0OBbEKT W LWENKHYTb JIEBOW KNaBuLel Mblln.
3. Odepxa Haxartoin knasuwy Shift, WenkHyTb oyepeHONn 06bEKT, YTOObI BbIAENNUTL €rO.

BblgeneHHble 06bEeKTbl CTaHA4APTHO U3MEHSAIOT CBOW LBET Ha 3€/1EHbINA.
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BblaeneHne HeCKOIbKUX 3/1EMEHTOB PUCYHKa

MOXHO TaKXe BblAENNUTb FPynny 06bEeKTOB, HAXOAALLMXCSA BHYTPY YKa3aHHOW 061acTi unm
nepecekarLmx AaHHy 061acTb.
C aT0i1 Lenbio HeobX0AMMO BbINOMHUTL CReayrLne encTBus:

%

1. Ha naHenu dyHKLMM pUCOBaHMSA BbIOPaTb KHOMKY NS BK/TYEHUSI NPOrpaMMbl B PEXUM
yKasaHusi 1 BblAeNeHns rpaduyecknx 06bEKTOB Ha PUCYHKE.

2. YKaszaTb KypCOpPOM MbILLN OAWH M3 Yr/1I0B 06/1aCTW, B KOTOPOU BbIAENSATCS 06BEKTDI.
[Jepxa HaxaToli NeByto KNaBuLLy MbILKW, yKa3aTb KYpCOPOM MbIlM 061aCTh BblAENEHUS.

4. OTnNyCTWTb IEBYIO KNABULLY MbILIW, YTOObI NPOrpaMMa Morfa BblAeNnTb 06bEKTbI B
yKasaHHoi obnacTu.

5. [epxa HaxaToi knasuwy Shift, BblgeiMTb 06bEKTbI B NOC/EAYIOWNX 06/1acTAX.

w

100

= b2
[

2

O6nacTtb
BbleNeHunst

BblieNeHHble HECKO/IbKNX 3/1EMEHTOB PUCYHKA NPU NOMOLLY BblAENEHUSI B OKHE (TPy60nNpoBOAbI
He 6blNY BblAeeHbl NGO He NOSTHOCTHLI0 HAXOAATCA B 06/1aCTU BbIAENEHHOTO OKHA)

CTtaHfapTHO nporpamma BbiAesiseT TO/IbKO Te 06bEKTbl, KOTOPbIE MOSTHOCTbI0 HAXOAATCS B
o6n1actu BblgeneHns. Ho MOXHO N3MeHUTb Npoueaypy BblAeNneHnss 06 bEKTOB Tak, YTOObI Obln
Bble/iIeHbl 00bEKTHI, NepecekatoLLe rpaHnly ob6sacTu BbigeneHus. s aToro B MeHo Bug,
HY)XXHO BblbpaTb komaHay CBOWCTBa PUCYHKA 1 B BbICBEUEHHOM AUasioroBoM okHe CBolicTBa
pycyHka B rpynne BblaeneHe o6 beKTOB Ha PUCYHKe BblbpaTh nose Boblbopa Bbiaenutb
nepecekatowme o6beKTbl. BpeMeHHO f06UTbCA BblAeIeHNsA nepecekatomx 06beKTOB MOXHO,
Aepxa Haxarton knasuwy Ctrl.

MepemelleHne rpapmyecknx 06 bLEKTOB

Kaxxaplih paHee HapucoBaHHbI 3/1eMEHT MOXHO nepemMecTuTb. C 3TON Lesibio He06X04MMO
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BbIMNOMHUTL CeayloLme AeiicTBUSA:

1. Ha naHenu dyHKLMM pUcCOBaHMSA BbIOPaTb KHOMKY ® NS BK/TYEHUSI NPOrpaMMbl B PEXUM
yKazaHusi 1 BblAeneHns rpaddnyecknx 06 bEKTOB Ha PUCYHKE.

2. KypcopoM MbILLN BblAENTb OGBLEKTI, NPEAYCMOTPEHHbIE AJ151 NEPEMELLEHUS.

3. HanpaBuTb Kypcop MbIlK HA NPOMN3BOJIbHBIN U3 BbIAENEHHbIX 06 LEKTOB Tak, UTOObLI Kypcop
+

MPVHAM BUA, CTPESKM C KPECTUKOM W YETLIPbMSA MasleHbKUMKN CTPesIKaMu 3
4. HaxaTtb NneByto K1aBuLLy MbILLN.

5. [lepxa HaxaToi NeByto K1aBuLly MbILUK, NEPEMECTUTL BblAE/EHHbI 0OHLEKT HA HOBOE MECTO
M OTNYCTUTb K/TABULLY MbILLIW.
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BblgeneHHbIn 06BHEKT rOTOB 4/19 NepemMeLLeHns

Bo Bpemsi nepemMeLeHns KOHTYpbl 00 bEKTOB M300paXKatoTCA TOHKOM NPepbIBUCTON TNHUE.

R
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OO6beKTbI B NpoLiecce nepemeLleHns

UTto6bl prcoBaTtb Wan nepemeLyartb 06bEeKTbl TO/IbKO FOPU30HTa/TbHO U BEPTUKA/BHO,
Heo6xo04MMO BO BpeMms prcoBaHuA (nepemeLLeHns) 06beKkToB AepxaTb HaxaTou knasuwy Shift.

N3MeHeHVe pa3MepoB 1 BpalleHne rpanyecknx o6 beKTOB

Pa3mepsbl, Kak 1 yros NoBOpoTa HEKOTOPbIX paHee HapUCOBaHHbLIX 0GBEKTOB MOXHO M3MeHATb. C
3TON LeNnb He06X0ANUMO:

%

1. Ha naHenu dyHKLMM pUCOBaHMSA BbIOPaTb KHOMKY NS BK/TYEHUSI NPOrpaMMbl B PEXUM
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yKasaHusi 1 BblAeNeHns rpauyecknx 0GbEKTOB Ha PUCYHKE.

2. KypcopoMm MbIlWy BbIAENUTb TOIbKO OAMH O6BEKT, pasMep UK yroa noBopoTa KOTOPOro
HY)XXHO M3MEHWTb. EC/n BbleNeHHbIi 06 BEKT MOXHO NMOBOPAYMBATL WU MOXHO U3MEHUTb
€ro BE/INUMHY, TO B €r0 XapaKTepHbIX y3e/lkax NosiBATCS MasIeHbKME YepHble MapKepsbl.
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3. HanpaBuTb Kypcop MbIlY Ha BbIGPaHHbIA Mapkep Tak, YTOObl Kypcop NPUHSAI BUA KPecTrKa
_I_

4. HaxaTtb NeBylo KasuLly MbILLW.

5. [lepxa HaxaToi NeByto K1aBuLLly MbILIKW, NEPEMECTUTL BbIAEEHHbIA Mapkep Ha HOBOE
MECTO M OTNYCTUTb JIEBYHO K/TABULLY MbILLN.

HekoTopble 06bEKTbI HE MMEKT XapakTePHbIX MapKepoB (Hanp. OTonUTeNbHbIE NPUGOPBLI) 1 B
CBSA3M C 3TUM Hesb3sl U3MEHSITb UX pa3Mep. YacTb 0OGLEKTOB MMEET MapKepbl, NpegHa3HaYEHHbIe
NCK/IOUNTENBHO /19 CMEHbI yria NoBopoTa. Hike nprvBeAeHbl TUMOBLIE NPUMEPBI.

'.‘ Mapkepbl cnyxaT ANns U3MEHEHUS NOTOXEHMS KOHL,OB OTpe3ka.

Mapkep no3BosIAeT NoBepHYyThL 3/1eMeHT Ha 180 rpag,.

HwKHWIA Mapkep No3BO/IIET NOBEPHYTL 3/1eMeHT Ha 180 rpag.

Mapkep neBblii (M1 NpaBblii) NO3BOIAET NOYUYNTbL 3EpPKaIbHOE
OTpaxeHue.
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NeBbIit 1 NpaBblli Mapkep 151 U3MEHEHMS A/IMHbI KBAPTUPHOTO
pacnpegenuTens.

JleBblii 1 NpaBblil Mapkep 418 U3MeHeHUs A/IMHbI TPYOGHOro
pacnpegenuTens..

Bce mapkepbl cnyxart /15 USMEeHeHNs1 pa3MepoB MPsSIMOYTO/IbHKKA.

Bce mapkepbl cnyxarT /15 U3BMEHeHUs pa3MepoB OKPY>XXHOCTU.

Mapkep No3BO/IAET NOBEPHYTb TEKCT.

Lo

T

Tekcr

3TOT rpadonyecKnin aNeMeHT MOXHO NePeEMECTUTb, HO Hesb3A
N3MEHWTb ero pasmepbl, MOBEPHYTb 1 NOYYUTb 3epKasibHOE
OTOOpaXKeHue.

Oco6bIM NpMepPOoM rpadinyeckoro 06beKTa SIBNAETCA 3TUKETKA 3/1eMeHTa 060pyA0BaHNSA UK
TEKCTOBAsA 3TUKETKA.

Moeopor TEI([:T-’EI]

Mepemewenne SGTHUKETEA ITHKETKH

. TR

ECEA 3TMKET KM
Mepem eweHn e
TEKCTa 3THKETHH

I'Iepeu BllEHWE MEeCTa ]

noaKNnio4YeHHA ITHKET KM
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BerHVIIZ MapKep CNyXut Ond rnoBopoTa TEeKCTa 3TUKETKU.

STHEETEA

TS kS
HuxxH1I MapKep 3TUKETKU CITYXUT A5d nepemMelleHna mecta, B
KOTOPOM NOAKITHOYaEeTCA 3TUKETKA.

SITILK BT &
I'IepemeUJ,eHme JINHUN NOo4 TEKCTOM 3TUKETKU MNMpUBEOET K

E-'ﬁ_".'n'.;' Y UBMEHEHUIO MONOXKEeHUA TEKCTA 3TUKETKU 663 N3MEeHEeHNA
Mapkepa nogKrt4YeHNAa 3TUKETKN.

TSRS

I'IepemeUJ,eHl/le NUHUN, CoeaNHALLEN MapKkep noakni4eHud
3TUKETKM C NIMHMEN NOL TEKCTOM 3TUKETKM, npmuBegeT K
nepemeLeHnto BCEN STUKETKN.

\/%ﬂ

BHumaHume !!!

Kak npu pucoBaHum, TaKk n npu nepemMeLLeHMn, 06 bLEKT U ero Mapkep nepemeLlaeTca Ha
BeCb Luar Mbiwu (CTaHAApTHO 5 cMm B peanbHOM macwitabe 1:1). 3To obneryaeT coeguHeHue
oTAesnbHbIX 3N1IeMeHTOB 06opyaoBaHuA. Ecnm Bo3HMKaeT He06X0AMMOCTb ANA U3MEHeHUs
aToro wara, cnegyeT B MeHo Bug nnu B MeHio 6bicTporo goctyna BbiOpaTb KOMaHAY
CBoucTBa pUCYHKa , MO3BOJISIIOLWY U3MEHUTb War Mbilun. BpemeHHO BO BpeMs pucoBaHuA
MOXXHO BbIKITIOYUTD LUAr MbilWK, AepKa HaxxaTon knasuuy Alt.

KonupoBaHue rpacdhmnyecknx o6 beKkToB

Mporpamma gaeT BO3MOXHOCTb KOMMPOBaHUS rpadonyecknx obbekToB B Bydep obMeHa 1
BCTaBKM MX B APYromM MecTe puUCyHKa.
YUT06bl ckonmpoBaTb oparMeHT pUCyHKa, a 3aTeM BCTaBWUTb €ro B APYroM MecTe, creayerT:

%

1. Ha naHenu gyHKUMIN pucoBaHUsi BbIGpaTb KHOMKY AN BKIIOYEHMS! MPOrpaMmbl B PEXUM
yKasaHus 1 BblaeneHus rpaduyecknx 06GbeKToB Ha PUCYHKeE.

KprOpOM MbILLW BbIOENUTb 00BbEKTHI, npenycMoTpeHHble A KONMnpoBaHUA.

B meHto MNpaBka nnu B MeHo BbiCTporo goctyna Bbibpatb koMaHay KonuposaTtb
(BblaeneHHble 06bekTbl ByayT ckonupoBaHbl B Bycep obmeHa).

4. B meHto MpaBka unv B MeH1o 6bICTpOro gocTyna BbibpaTb komaHay Bectaeutb (Kypcop

whn
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MbIK BygeT umeTb BUA bydpepa obmeHa
BCTaBKWN faHHbIX N3 6ydepa obmeHa.).

5. YKaszaTb KypCOPOM MbILLM MYHKT BCTABKM COAEPXMMOro bychepa 06MeHa 1 HaxaTb SIEBYHO
KnaBuLly MbILLIN

6. [lepxa HaxXaToi NIeByt0 KNnasuLly MbILLKX, NEepPeMECTUTb BCTaB/ISAEMbIA rpacpuyecknini 00bEKT B
3ajaHHOe MEeCTO 1 OTNYCTUTb /IEBYIO KNABULLY MbILLN.

, 3TO 0O3HAYaEeT, YTO NporpaMma B pexummve

MporpammMa No3BOMAET Takke BCTaB/ATb rOTOBbIE 6/10KN ((hparMeHTbl pUCyHKa), KOTopble paHee
ObI/IM 3aNOMHEHbI KaK 610K,

B nporpamme Takxe eCcTb (PYHKLMA pasMHOXEHNSA BEPTUKA/IbHO U TOPU30OHTasIbHO, BbIOPaHHbIX
rpadpuyecknx pparMmeHToB pUCyHKa.

BbICTpO ckonupoBaTb BblAeNeHHble 00bEKTbI MOXHO CAeNath, yAepXMBas HaXxartol /1IeBYH0
knasuwy Ctrl.

UYT06bI 6bICTPO CKONMPOBaThL (PParMeHT pUCyHKa, a 3aTeM pa3smMecTuUTb ero B Apyrom Mecre
cnepyer:

%

1. Ha naHenu cpyHKUuiA prcoBaHMs BbIOpaTb KHOMKY NS BK/TYEHUSI NPOrpaMMbl B PEXUM
yKazaHusi 1 BblAeNeHns rpaduyecknx 06bEKTOB Ha PUCYHKE.

2. Kypcopom MblIlwy BblAENNTb O6LEKTHI, MPEAYCMOTPEHHbIE /18 KONUpoBaHus. Mocne
Bbl€/IEHNS NOCNeLHEro 06 bEKTa cneayeT YAepXNBaTb HAXXATYH NIEBYIO KNaBULLY MbILLN.

3. HaxaTb n yaepxumBaTb neByto knasuy mbiwn Ctrl.

4. Y[OepxuBasi HAXaTol /IEBYH KNaBuLLy MbIlW, NePeaBUHYTh BblAEEHHbIE 0OBEKTLI B HY)XHOE
MecTo. MporpamMma aBTOMaTUYECKM CO34aCT KONMIO BblAENEHHbIX 06EKTOB.

YpaneHue rpapmnyecknx o6 beKTOB

Kaxaplii rpacomyecknii 06bekT MOXHO YAa/IMTb C PUCYHKA.
UTobbl yaanutb (hparMeHT puUcyHka, cneayer:

%

1. Ha naHenu dyHKLMIA prucoBaHMsA BbIOPaTb KHOMKY NS BK/TYEHUSI NPOrpaMMbl B PEXUM
yKasaHusi 1 BblAeNeHns rpadnyecknx 06bEKTOB Ha PUCYHKE.

2. Kypcopom MbILN BbIAENNTb 06BbEKTHI, NPeAYyCMOTPEHHbIE A/1A YAa/IEHUS.
3. B meH1o MNpaBka v B MeHI0 BbICTPOro focTyna Bblbpatb KOMaHay YainTb.

OTMeHa nocnegHeit onepauun pegakTMpoBaHUs

UTo6bl OTMEHUTL NOCMEAHION ONepaLunio pefakTMpoBaHns, criegyeT B MeHto Mpaska unv B MeHI0
ObICTpOro goctyna BblbpaTb kKOMaHay OTMEHUTD.

3Ta koMaHZa MOXeT 3alWuUTUTL OT NOC/IeACTBUIA CAy4YaiHOro NepeMeLLeHns, yaaneHns unm
BCTaBKM rpadonyeckmx 06beKToB.

B HacTosiLLel Bepcum nporpaMmma AaeT BO3MOXHOCTb /19 OTMEHbI pefakTpyeMbIX onepaumi
TO/IbKO Ha OAMH Luar Has3ag.

CMOTpu Takxe:

PucoBaHune cxembl 1 BBOA AaHHbIX, CBA3AHHbLIX C 3/IeMEeHTamu OGOpy,CI,OBaHI/IFI.
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2.1.6 Pa3MHOeHne hparMeHTOB PUCYHKa U JaHHbIX Ha C/ieAyoLEM 3Taxe

Purcys oyeHb 4acTo NnoBTOpsieMble (hparMeHTbl CxeMbl 060pyA0BaHKA, MOXHO BOCNO/1b30BaTbCA
oyHKLMEN pasMHOXEHMA hparMeHTa pucyHka Ha cnegyowem ataxe. PYyHKLUMA pa3sMHOXEHUS He
TO/IbKO KONUPYEeT rpacmyeckne afieMeHTbl PUCYHKa, HO 1 NepPeHOCs CBA3aHHbIe C HUMM [laHHble,
WHTE/I/IMTEHTHO HYMepYyeT NOMELLEHNS U YYaCTK1, a Takke CoeUHSAEeT BHOBb BCTaB/sAeMble
3/1IEMEHTbI C OCTasIbHbIM PUCYHKOM. MpoLecc pucoBaHusA NOBTOPSEMbIX (hparmMeHToB
060py0BaHNA MOXHO YCKOPUTb AECATUKPATHO MO CPaBHEHWUIO C TPAAULMOHHLIM KONMPOBaHUEM.
Mpn HapaboTaHHOM OMbITEe PUCOBaHME FOTOBOW A/19 pacyeToB 10 3TaXKHOW CXeMbI
o60opyfoBaHus, cocToswel 13 25 ABYXCTOPOHHMX NOBTOPSEMbIX CTOSAKOB (500 oToNUTE TbHbIX
npnbopoB), BMecTe C BBOAOM [aHHbIX 060 BCEX aflIeMeHTax 060pyaoBaHus 3aiMeT He 6onee 15
MUHYT.

DYHKUNA pa3MHOXEHNS faeT BO3MOXHOCTb A1 Pa3MHOXEHMWS MPakTUYeCKN NPON3BOJIbLHOIO
bparmeHTa pucyHka, 6narogaps Yemy siBNAETCA O4eHb rmMbkoi. Ho B CBA3M € 3TUM TpebyeTcs
061yMaHHbIN BbIOOP pa3MHOXaeMbIx (pparMeHToB. PekomeHayeTcs, npexae Yem npucTynuTb K
BbIMO/IHEHNIO GOMbLUMX NPOEKTOB, NOCBATUTL BPeMSs Ha 60siee r/1ybokoe 03HaKoOMIEHUE C
NPUHLMNAMN pa3MHOXEHNS (Nly4lle HEMHOIO MO3KCNepPUMEHTMPOBATb).

Cos3faBas faHHble O NOMELLEHMAX Ha C/IeyoLEeM aTaxe, nporpammMa ysesiMynsaeT HoMepa
nometeHmin Ha 100 nam Ha 1000 B 3aBMCUMOCTM OT crnocoba Hymepauun, yCTaHOBIEHHOIO Nnpu
nomoLLM KomaHapbl MapameTpbl U3 MeHio MapameTpsbl (4MasioroBoe okHO MNapameTpbl paboThbl
nporpamMmmsl, pasgesn Hymepauu). VIGeHTUYHO HYMEPYIOTCA U y4acTKN.

Mpexzae Yem NpUCTYNUTb K PA3MHOXEHUIO laHHbIX HAa C/IeyHOLLEM 3TaXe, HYXXHO HapMCOoBaTb Ha
CXeme cucTeMy NepekpbITWii. Bnarogaps aTomy, nporpamma 6yAeT cama B COCTOSIHAM NOAOTHaTb
MOJIOXEHNE 3/IEMEHTOB 060PYA0BAHNSA K BbICOTE OTAE/bHbIX 3TAXENA.

Mpexae yem NpUCTynUTb K Pa3MHOXEHMWIO AaHHbIX HEOOXO0AMMO BBECTU BCE BO3MOXHbIE
MOBTOPSAIOLLMECH AaHHble, CBA3aHHbIE C Pa3MHOXaeMOl apMaTtypoii, OTONUTE TbHbIMM
npubéopamu, NOMeLLEHMAMM 1 TPy6onpoBogaMn. DTO CNOCOOCTBYET paguKasibHOMY COKpaLLEeHUIO
BpeMeHU BBOZA UHGopMauum 06 3TUX 3NeMeHTax.

UT06bl pa3MHOXNUTb hparMeHT pUCYHKa Ha CNeayloLWeM 3Taxe, HyXXHO BbINO/THUTL CneayoLmne
OencTBus:

%

1. Ha naHenu dyHKLMM pUcOBaHMSA BbIOpaTb KHOMKY C Le/Ibio NEPEK/IOYEHNS NPOrpaMMbl
B PEXUM YKa3aHusi U BblAeNeHNs rpacuyecknx 06bEKTOB Ha PUCYHKE.

2. KypcopoM MbILLM BbIAENUTEOOBEKTbI, MPEAYCMOTPEHHbIE /15 PA3MHOXEHUS HA CrieayloLWwem
aTaxe. Heo6xo4nMo BbIAeNSATb TONbKO 06BEKTbI, pacrnoarallmecs Ha 04HOM 3Taxe,
MHa4ye pasMHOXEHVe MOXET Bbi3BaTb COBEPLUEHHO HEOXMAAHHbIE 3hAEKTLI NPY HYMepaLun
y4acTKOB 1 nomeLLeHnii. He TpebyeTcs BblAeNsATb BCe 0ObEKTbI Ha 3Taxke.

3. B meHto MNpaBka BbibpaTb komaHay Cneaytowmin atax. Komangy Crneayowmii aTa MOXHO

Takxke Bbi3BaTb KHOMNKOW Cneayrowmiin aTax . PacnoIOXEHHONM Ha NaHesn pyHKLMK
pucoBaHUsi B 3aknagke PasmMHOXeHNe 1 6/10Kn }\TJ’

Bo BpeMs pa3mMHOXEHVS Ha CrefyoLem 3Taxe nporpaMmma aBTomMmaTuyeckm nogomupaeT BbICOTY
30H NOMELLEHNI K BbICOTE 3TaXa U yA/IMHAET BepPTUKa/IbHble TPyO0NpoBOAbl Tak, YTOObI OHU
COeUHUNCHL C TPYOONPOBOAAMUN HA HDKHEM 3TaxXe.

Cnocob yannHeHusa n coegnHeHmsa Tpy6onpoBOAOB HECOMHEHHO TpebyeT KOMMeHTapus.
YANVHAIOTCA TOMbKO BepTrKasibHble TPYyOONPOBOAbI, Y KOTOPbIX CBOOOAHLIN KOHeL, (KOHeL, K
KOTOPOMY He NoACOeAUHEH HU OAMH TPy6ONpOBOA) HAXOAMUTCA Ha OCU U HUXKE OCU HVDKHErO
NnepekpbITUSA, NN NPU OTCYTCTBUM NEPEKPLITUIA - C KPat0, UIN HUXE HKHETO Kpas 30HbI
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nomeLLeHuns.

®YHKLMA pa3MHOXEHWSA B BEPTUKA/IbHOM Harpas/ieHU! MOXET ObITb UCNO/Ib30BaHa A1
NMPOU3BOJILHOIO YMC/1a 3/IEMEHTOB, HAXOAALLMXCA HA TOM Xe CamMOM 3Taxe.

UT06b! O6bICTPO BBOANTL AAHHbIE A/11 HECKOJIbKMX NMOBTOPSAIOLLMXCA CTOAKOB UM KBapTUp,
chepfyeTt HapucoBaTb UX (hparmMeHTbl Ha O4HOM 3Taxe (Yalle BCEero Ha nepBoM) - MOXHO 4/15
3TOr0 UCMNO/b30BaTh PYHKLMNIO Pa3MHOXEHUSA AAaHHbIX TOPU30HTasIbHO. 3aTeM BblAe/IUTb AaHHble
Ha Lle/IOM 3TaXe 1 Pa3MHOXUTb Ha CriefyoLWnii aTax.

Pa3MHOXEeHHbIEe faHHbIe MOXHO NPOU3BOJIbHO M3MEHATb, Tak B C/lyyae, rae noBTopseMoCTb
[JaHHbIX Ha oYepeHbIX 3Taxax He NosiHasi, TO Nocsie Pa3sMHOXEHUS MOXHO BbINO/THATb
Heo6X04UMYI0 KOPPEKTMPOBKY.

CMOTpu Takxe:

MeHto MpaBka, KomaHga Cneayrowmin aTax, pasMHOXEHUE AaHHbIX TOPU30OHTasIbHO,
PrcoBaHue cxeMbl U BBO, faHHbIX, CBA3AHHBIX C 3/1eMeHTaMn 060pyA0BaHus.

2.1.7 MaHenb OyHKUMA pUcoBaHUA

MaHenb hyHKUMIA pUcoBaHUSA COAEPXKMT KHOMKM, 3amnyckaloLme KOMaH4bl pUcoBaH1s CXeMbI 1
BBOZA [laHHbIX 06 an1leMeHTax 060pyA0BaHuS.

CTtaHgapTHO 0TOOpaxaeTcs BBEPXY [/TABHOrO OKHa Mporpammbl. Ha Hel pacnosioxeH psag
00bIYHbIX N PACKPbIBAIOLLMXCSA KHOMOK, NO3BO/IAOLWMX cAenaTb ObICTPbIA AOCTYN Kak K
3M1eMeHTaM, Hap1COBaHHbIM Ha CXeMe, Tak 1 K OyHKUMAM, CBA3aHHbIM C pUCcOBaHNeM. 3aknaaku
HIKE KHOMOK JalT BO3MOXHOCTb BblOpaTb KaTeropmm pucyeMbixX 3/1eMEHTOB.

YT0O6bI BbINO/THUTL KOMaHAY, CBA3@HHYH0 C BbIGPAHHOW KHOMKOMW, AOCTATOYHO LLE/SIKHYTb N1IeBOW
K1aBuWLLE MbIlWKW, KOr4a ee Kypcop HanpaB/ieH Ha 3Ty KHOMKY.

[V aNCNi ———— T Tty e PR
IR & < O e = iy 4
AHaUIOrMUHO, Kak 1 B ApyriX NpOrpaMmax, NosjIoKeHNe NaHesIn MOXHO N3MEHSTb. [1s 3Toro

cneflyeT Kypcop MbILUW HAaNpPaBWUTb HA NaHe b, OAHAKO PSAOM C KHOMKaMK, a 3aTeM, Aepxa
HaKaToli NIEBYI0 KNABWLLY MbIIW, NEPEMECTUTL NaHEesb.

O TOM, HYXHO /i1 OTO6paXxaTb NaHesib PYHKUMIA pUCcCoBaHUSA, a Takke 0 ee MecTopacnosioXeHUn,
MOXHO onpeaenntb N3 MeHo Bug npy nomowm komaHAabl MNaHens nHctpymeHToB_TollBars.

NeBasi CTOPOHA NaHEeNN COAEPXKMT KHOMKW, CBSA3aHHbIE C (OYHKLUSIMU NPaBKN PUCYHKA.
OTAenbHble KHOMKY BbIMOHAT cneayrowme dyHKLUN:

£ MepekoyeHe NporpaMMbl B PEXUM PUCOBaAHNS CXEMbI. B 3TOM pexriMe MOXHO
pucoBatb, NepemMeLLaTb Win yaansiTb rpadmiyeckme 06bEKTbI Ha PUCYHKE U
pefakTMpoBaTb B TAB/IMYHON YACTU CXEMbI CBSI3aHHbIE C HAM [aHHbIE.

[E

MepeknoyeHre NporpaMmMbl B PEXUM PeAakTMPOBaHNSA AaHHbIX, KacalLwmxcs
OTAE/bHbIX 3/IEMEHTOB CXEMbI. B 3TOM pexume hyHKLUSi prucoBaHusl 6/10KMpyeTcs, 3aT0
B TAB/IMYHOIN YaCTU CXEMbl MOXHO PeAakTMpoBaTb AaHHble, CBA3aHHbIE C 06BbEeKTaMK
BblE/IEHHbIMW Ha PUCYHKE. DTO NPefoXpaHsieT OT CyvyaiiHoro nepemMeLLeHNs
3/IEMEHTOB PUCYHKa BO BPEMS UX UCNPAB/IEHUS.

MoguncTka pucyHka. Heo6xoaumMoCTb B NOAYUCTKE PUCYHKA MOSAB/AETCS, KOoraa BO
BPEMSs pYCOBaHUA ocTaeTcs "Mycop”, OCTaBLUMIACA Noc/ie nepemMeLLeHns Unn yaaneHus
rpacomyecknx 06LEKTOB.
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MepekntoyeHre NporpaMMbl B COCTOSIHUE YKa3aHWUs U BblAENEHNS O0OBEKTOB Ha PUCYHKE.
KHonka nepemMeLLeHnsi akTyaslbHOro pUCyHKa

KHonka Bbl6opa macliTaba akTyasibHOro puCcyHka.

KHonka BOCCTaHOBMEHWS NpeblayLlero Maclutaba akTyaslbHOro pucyHka KX KHonka
N1aBHOTO M3MEHEHUSI MacLUTaba akTya/lbHOro puUCyHKa

OcTaBLUasica YacTb NaHeN CoAepPXUT KHOMKM, CBSA3aHHbIE C pUCOBaHMEM OTAE/bHbIX 3/1eMEHTOB
CXeMbl, a TaKke NaaHoB aTaxel. KHoNKM crpynnupoBaHbl N0 TeMam B HECKO/bKO 3aK/1afoK.
Hwxe onvcaHbl OTAe bHbIE 3aKafKu:

Tpy6onpoBoAbl - 3aKfanKa

3aknagka CoaePXNUT KHOMKM, CBA3aHHbIE C pUcOBaHUEM TPy60NpPOBOA0B U (DACOHHbIX U3AENNiA,
PacnoioXeHHbIX Ha TPy6onpoBoaax.
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OTAeNbHbIM KHOMKaM MPUNUCbIBATCS criefyolme yHKLNN:
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PackpblBatoLLascsa KHOMka AaeT BO3MOXHOCTb AN18 Bbibopa Tuna Tpyb 1 pucoBaHus
nogarowmx TpybonpoBoaos..

PackpbiBatoLLascsa KHOMka AaeT BO3MOXHOCTb 4718 Bbibopa Tuna Tpyb 1 pucoBaHus
o6paTHbIX TPy60NpPOBOLOB.

PackpbiBatoLLasacsa KHOMka AaeT BO3MOXHOCTb A58 Bbibopa Tvna Tpyb 1 pucoBaHus
Tpy6onpoBoAOB OAHOTPYOHONM CUCTEMBI.

PucoBaHue coeiMHeHVs yaaleHHbIX TPy60NpOBOAOB, Hanpuvep, B CUCTEME C
pacnpegenvTenem.

Bcraska otBoga 90 rpaa.

Bctaska gyru rpag.

Bcraska otBoga 45 rpag.

Bcraska ayru 45 rpag,.

BcTaBka o6xofa Tpy6onposoja.

BcTaBka nsrnba Tpyo6sbl.

BcTtaBka komneHcartopa I - o6pasHoro.

BcTaBka komneHcaTopa Ca/lbHUKOBOro WUv rodprpoBaHHOrO.
BcTaBka cyxxeHus.

BcTaBka paclumpeHus.

Tpyb6onpoBoAbl BCerga BCTaBNATCA B CTaHAapTHbIe 3aknagkvM TpybonpoBoabl nogatoLme nnm
TpybonpoBoabl o6paTtHble. CoeiMHeHMEe OTAA/IEHHbIX TPYOONPOBOAOB BCTAB/IAETCSH B C/101
CoenunHeHVe yaaneHHbIX Tpy60npoBoA0B, 3aT0 (hacoHHbIE U3aennsa (0TBOAbI, Ayrv U T.4.) B
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cnon dacoHHble n3genvs.

OTonuTenbHble I'Ipl/l60pb| - 3aK/1agKa

3aknazka cCoAepXuT KHOMKW, CBA3aHHbIE C PUCOBaHMEM OTONUTE bHbLIX NPUOOPOB 1 APYTNX
notpebuTenen tenna.

4
— (T

ELE OB MESs s 81, 2, PEESY
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OTAeNbHbIM KHOMKaM MPUNUCLIBAKTCS criefyolme yHKLNN:

PackpbiBaloLLascst KHoOMka A1 Bbioopa 1 prcoBaHWs OTONUTE bHbIX NPUGOPOB
naHenbHbIX.

PackpbiBatoLLasca KHomnka Ans Bblbopa 1 pucoBaHus 0TONUTE IbHbIX NPUOG0POB
naHesnbHbIX TUNa VK.

PackpbiBatoLLasicsi KHoMka /18 BbiGopa 1 prucoBaHWs OTOMNUTE TbHbIX NPUGOPOB -
KOHBEKTOPOB.

PackpblBatoLascs KHOMka /19 Bbibopa 1 pucoBaHUs OTONMUTE bHbIX MPUOOPOB -
KoHBekTopoB Tuna VK.

PackpbiBatoLLascst KHoOMka A1 Bbioopa 1 prcoBaHWs OTONUTE bHbIX NPUGOPOB
CEKLVOHHBIX.

PackpbiBatoLLasacsa KHoMka A5 Bblbopa 1 pucoBaHns OTONUTENbHbLIX NPUOOPOB -
nosioTeHUecyLwnTenei.

PackpbiBatoLLascst KHOMka /18 BbiGopa 1 prUcoBaHWs OTOMNUTE TbHbIX NPUGOPOB 13
rNagKkux ropusoHTasbHbIX TPY6.

] U (= iy o R (0 gy i g )

PackpbiBatoLLascsa KHoMka A1s Bblbopa 1 pucoBaHns OTONUTE/bHbLIX NPMO0POB 13
pebpucTbix Tpyo.

i

PackpblBatoLLascsa KHoMka Ans Bblbopa 1 pucoBaHns NOANO/bHbIX OTONUTENbHbIX
npnbopoB..

PackpbiBatoLLascsl KHOMka f/18 BbiGopa 1 prcoBaHWs NPON3BOILHOTO TMNa
OTOMUTENbHOro Nprbopa, BbIGPAHHOTO M3 KaTasiora NporpaMmbl.

] =

PackpbiBatoLLascst KHOMka A1 BbiGopa 1 prcoBaHWs NPON3BOILHOTO TMNa
OTOMUTENbLHOro NprUbopa, BbIGPAHHOTO M3 KaTasiora NporpaMMbi.

=

KHonka cnyxuT an1a BCTaBku HarpesaTesis Bo3ayxa (kasiopudepa). Harpesatesnb
BO34yXa TpPaKTyeTCs Kak Apyroi notpebutens Tennaa ¢ U3BeCTHOM MOLLHOCTbIO U
rmapaBnNyeckMM COMpOTUBIIEHVEM.

KHonka cnyxuT An1a BCTaBky nogorpesartens BoAbl. [ogorpesartesib BoAbl TpakTyeTcs
Kak Apyroii notpebuTens Tenna ¢ M3BECTHOM MOLLHOCTLIO U TMApaB/iMyecknv

conpoTmnB/iIEHNEM.
ODE

KHonka cnyxuT An1s BCTaBku NOANOMbHOIO OTONUTENbHOro npmubopa (Mo4nonLHOro
oTonneHus). MoAnobHbIA OTONUTENbHBINA NPUOOP TPaKTYeTCH Kak Apyroin notpeburesib
Tensa ¢ U3BECTHOW MOLUHOCTBIO U TMAPAaB/IMYECKAM CONPOTUBIEHNEM.
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KHonka cnyxuT An18 BCTaBKM NPOM3BOJIbHOTO APYroro noTpebutens tensna c M3BecTHOM
MOLLHOCTbIO M rMApaBAnyeckum conpoTMBAeHneM. PSA0M ¢ Toukamy Npy NOMOLLM
[OCTYMHbIX rpanyecknx 3N1eMeHToB (IMHUK, NPSMOYTOSIbHVKN, TEKCTbI U T.M.) MOXHO
HaprcoBaTb NPOM3BOJIbHOE YCTPONCTBO, NOTpebastowee Tenno n3 06opyaoBaHus.

padnyeckme anemMeHThbl C 3TOIN 3aKknafky Bcerga BCTaB/eHbl B CTaHAAPTHbIN Cr10M
OTonuTenbHbIe NPNGOPHLI.

Apmartypa - 3aKnazKa

3aknagka CoaePXUT KHOMKM, CBA3aHHbIE C PUCOBAHNEM apMaTypbl Ha TpybonpoBoaax.

WLE.§.8,8, S0 FmmIS e KL, 2,
= A A=

OTAeNbHbIM KHOMKaM NpUNUCbIBATCS criefyolme OyHKLNN:

IEE B @ & B @

|l Gl EI Nl

=
=
n

I=

PackpbiBatoLLasacsa KHOMka A1s Bblbopa 1 pucoBaHns BEHTUNER OTONUTE TbHbIX
Npr6opoB (06bIYHLIX, TEPMOCTATUYECKMX, 0OPATHbIX).

PackpbiBatoLLasacsa KHOMka A1s Bblbopa 1 pucoBaHns BEHTUNER OTONUTE TbHbIX
nNpnbopoB arperaTHbIX.

PackpbiBatoLLasicst KHoMka /18 BbiGopa 1 pUcoBaHWs BEHTUNEN 3anOpHbIX (0BbIYHbIX,
LLIapoBbIX, C NpeABapuTe/IbHbIMU HACTpoikaMu).

PackpbiBaloLLascst KHoMka /1 Bbibopa 1 prcoBaHMsl CTabunmn3aTopoB pasHuLbl
[aBneHus.

PackpbiBaloLLascst KHoMka /18 BbiGopa 1 prcoBaHWs PeryissTopoB pacxoaa.

PackpbiBatoLasca KHoMnka Ans Bblbopa n pucoBaHus perympyowmx BeHTunen 2, 3 v 4 -
XO[O0BbIX C NPUBOAAMU.

PackpbiBatoLLascsa KHOMka Ans Bblbopa 1 pucoBaHns BOAOMEPOB (CHETUMKOB BOAbI).
PackpbiBatoLascs KHomnka Ans Bblbopa n pucosaHus BEHTUIEN 06paTHbIX.

PackpbiBatoLLasicsi KHoMka f/181 BbiGopa 1 prcoBaHus pacnpeaenutens Tpy6eHoro,
MPYMEHSIOLLLETOCs Yalle BCEro B MCTOUYHUKAX Tensa.

PackpbiBaloLLascs KHOMkKa f/18 BbiGopa 1 prucoBaHWsl pacnpeaennTens KBapTUPHOTO.

PackpbiBaloLLascst KHoOMka [/18 BbiGopa 1 pyucoBaHWs pacnpesenmTenst KBapTUPHOro
BEHTUNAMW.

PackpblBatoLasicst KHOMKa A/18 Bblbopa 1 pucoBaHnst OUNbTPOB.
PackpblBatoLasicst KHOMKa A/18 Bbibopa 1 pucoBaHus rpsi3eBuka.
PucoBaHue Lwaiib.

PrcoBaHune ConpoTUBNEHUIA C N3BECTHbIM KO3ddhmumeHTom pacxoga Kv.

PrcoBaHue NyHKTOB, AAOLLMX CUTHA/T AaB/ieHnsa ansi ctabuimsatopa pasHuLpbl
[aBneHus.
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1
] PackpbiBatoLLascs KHOMka A/19 Bblbopa v pucoBaHUsA NPou3BOJIbHONO Tuna apmartypbl,
BbIOPaHHOW 13 kaTasiora Nporpammbl.

2
] PackpblBatoLLascs KHOMka A/19 Bbloopa v pucoBaHUsA NPou3BOJIbHONO Tuna apmartypbl,
BbIOPaHHOW 13 kaTasiora nporpammbl.

padhmnyeckme aneMeHTbl C 3TOM 3ak/1aZK1 BCerga BCTaB/ieHbl B CTaHAAPTHLIA cnoil Apmartypa.

Cuctema ogHOTpyGHas - 3aknagka

3aknagka coaepXXuT KHOMKK, CAyxallme AN pUucoBaHna 3/1eMEHTOB OAHOTPY6OHOW cucTembl
OTON/IEHUS.

OTAeNbHbIM KHOMKaM MPUNUCLIBAKTCS criefyolme yHKLNN:

3 PackpbiBatoLLascs KHOMka fgaet BO3MOXHOCTb A/19 Bbl6opa Tuna Tpy6 U pucoBaHus
Tpy6onpoBOoAOB OAHOTPYOHOM CUCTEMbI OTOMNIEHUS.

E PackpbiBaloLLasCcs KHOMKa faeT BO3MOXHOCTb [/19 BbiGopa Tuna Tpyo 1 pucoBaHus
BEPTUKA/ILHOrO 3aMbIKaOLLETNO yyacTka B OAHOTPYOHOW cucTeme.

PackpbiBaloLLasCs KHOMKa faeT BO3MOXHOCTb /18 BbiGopa Tuna Tpyo 1 pucoBaHus
rOPV30HTA/ILHOTO 3aMbIKAKLLErO yyacTka B OAHOTPYOHON cucTeme.

PackpblBatoLLascs KHOMka gaeT BO3MOXHOCTb A/15 Bblbopa Tuna Tpy6 1 pucoBaHus
arperaTHOro BEHTUNA 4151 OAHOTPYOHON CUCTEMBI.

& &

PackpblBatoLascs KHOMka gaeT BO3MOXHOCTb A/15 Bbl6opa Tuna Tpy6 1 pucosaHus
BEHTWU/Iel OTONUTENbHOIo NpMbopa, UCMosIb3yeMblX B O4HOTPYOHON cucteme
OTOMN/IEHUS.

VIcTOUHMKM Tenna - 3aknagka

3aknagka CoAePXNUT KHOMKM, CBA3AHHbIE C PUCOBAHNEM UCTOYHMKOB TEM/Ia WU NMPOM3BOJIbHbIX
TOYekK, NUTaKLWMX 060pyL0BaHME.

0O Lo sedesety
V=TT SN LET =TS

OTAeNbHbIM KHOMKaM NpUNUCbIBATCS criefyolme OyHKLNN:

D PurcoBaHue KoT/1a HanonbLHOro.

Q PucoBaHue KOoT/1a HACTEHHOTO.

D: PucoBaHue Tenn1006MeHHUKa.

PucoBaHne naHenbHOro Ten/I000MeHHMKA.

¥

PucoBaHue rnaBHOro NyHKTa nNuTaHns 060pyA0BaHUs.
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E PucoBaHMe HaCOCHO CMEeCUTENIbHOM YCTaHOBKN C ABYMSI BEHTUISIMU.

E PucoBaHne HaCOCHO CMEeCUTENIbHOM YCTaHOBKU C 3-X XOA4,0BbIM BEHTU/IEM.

A PucoBaHne HaCOCHON CMEeCUTENIbHOM YCTaHOBKU C 4-X XOA4,0BbIM BEHTU/IEM.

E PrcoBaHMe HacCOCHOW nogMeLlvBatoLLeli YCTaHOBKN C ABYMSI BEHTUNSIMM.

padnyeckme anemMeHTbl C 3TOW 3aK1afKn BCerga BCTaB/eHbl B CTaHAAPTHBIN C/1oi ICTOYHMKN
Tenna nnn CmecuTeibHble YCTaHOBKN.

Ha kaxaoli cxeme He06X0AMMO NOMECTUTb OAUH (U TOMbKO OAMH) UCTOYHUK Tenna, 4Toobbl
nporpamMmma BO BpeEMSI pac4yeToB CMOr/1a pacno3HaTb, C KAKOro MecTa HaumHaeTcs
obopyaoBaHue.

BHUMAHWE !

AKTya/ibHas Bepcusa nporpaMmmbl He NoAbupaeTt 3Ha4eHne NCTOYHUKA Tensa.

YcTpoiicTBa - 3aknagka

3aknagka CoAePXUT KHOMKM, CBA3aHHbIE C PUCOBAHUEM APYrMX YCTPOWCTB, KOTOpbIE MOTyT
MPUCYTCTBOBATbL HA PUCYHKE CXEMbl 060PYL0BaHMS.

CREAE S e = =
== i1 (] B3

OTAeNbHbIM KHOMKaM MpUNUCLIBATCS criefyolme yHKLNN:

@ PucoBaHue cumBona Hacoca.

PucoBaHue cumsona cnapeHHoro Hacoca.

e

PucoBaHue cnumBosia aBToMaTuyecKoro BO34YyXO0OBbINYCKHOro KfanaHa.

PucoBaHve cMMBOa TepMOMETPA.

3| ==

PucosaHue cumBoia maHoMeTpa.

PucoBaHne CMMBOA PacLUMPUTENILHOTO 6aka C NMOAKMHOUYEHNEM CHUY.

([CTH| |02

PucoBaHue CMMBOIA PacLUMPUTE/ILHOrO 6aka C NOAK/OUYEHNEM CBEPXY.

{% PucoBsaHue cumsona npeaoxpaHUTENbHOIoO KianaHa.

padnyeckme anemMeHTbl C ATOI 3aKNnafky Bcerga BCTaB/ieHbl B CTaHAapPTHbIV €10l YCTpOMUCTBa.

BHUMAHUWE !
AKTya/ibHas Bepcus NporpamMmmMbl He nogoupaeT yCTPOWCTBa C 3TOM 3aknagkn. OHU MeroT
VUCKIIOUNTEIBbHO rpadduyecKunin xapakrep.

KoHCTpyKuUs - 3aknagka

3aknazka coAepXuT KHOMKW, CBSA3AaHHbIE C PUCOBAHNEM KOHCTPYKTUBHBIX 3/IEMEHTOB U 3TUKETOK
YCTPOWNCTB, HaxXo4ALWMXCA B 060pyA0BaHUN.
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OTAeNbHbIM KHOMKaM MpUNUCbIBATCS criefyolme OyHKLNN:

[F] PucoBaHne 30H NoOMeLLeHWIA.

= Co3pgaHne cuctembl NepekpbITUiA.

P o
PrcoBaHve 04MHOYHbIX NepPeKpbITUN.

e PrcoBaHve 0TMeTOK COOTBETCTBUS.

2 Pucosanne otmeTku.

= PrcoBaHve ropn3oHTasIbHOM pasMepHOn JINHUK.

3[: PrcoBaHve BepTUKasIbHOM pasMepHOn NINHUN.

-]

< | PucoBaHme 3TMKeTKN 3N1eMeHTa 060pyaoBaHus.

30HbI NOMeLLEeHWI BCerga BCTaBNATCA B CTaHAAPTHbIA cnol NomeweHns. Cuctema
NepekpbITUIA 1 OANHOYHbIE MEPEKPbITUA OTHOCATCA K C/1010 MNepekpbITUS, OTMETKM - K C/10K0
OTMeTKWN. 3aT0 3TUKETKM 3/IEMEHTOB B 3aBUCMMOCTM OT BUAA ee 3/1IeMeHTa BCTaBNAOTCA B COWN
STUKETKN apmaTypbl UK STUKETKN OTONUTESIbHBIX MPUOOPOB UM DTUKETKN
Tpy6onpoBOAOB. PasmepHble IMHUM OTHOCATCS K TEKYLLEMY C/0H0.

padhmka - 3aknanka

3aknagka COAEPXNT KHOMKN, CBA3aHHbIE C pCOBaHNEM TUNOBbIX Fpa(*)VI‘-IECKI/IX 3/IEMEHTOB.

s NAaDBOO®@ a@awmg [o ==
=8/ B 1] B =) 4 [ T &

OTAeNbHbIM KHOMKaM MPUNUCLIBAKTCS criefytolme OyHKLNN:

PucoBaHue Touek.

PucoBaHue nuHuia.

PucoBaHue TPeyrosibHNKOB C 3a/IMBKOIA.

PucoBaHue NpsiMoyrosisHVKOB.

PucoBaHuve ¢ 3a/1MBKOWA.

PucoBaHue OKpy>KHOCTW.

PucoBaHue OKpY>XHOCTUW C 3a/IMBKOA.

PucosaHue ayr.

@ lolm||cllk|l~

PrcoBaHve ayr ¢ 3a/1MBKOMA.

—
s
=

BBsop TecTa.

g

BBog TeKcTa B pamke.
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TEXT
PrcoBaHve TeKCTOBbIX 3TUKETOK.
BcraBska pucyHka WMF 1 BMP n3 6ycepa obmeHa unm us cpaina.
= PepaktnpoBaHue CNOeB PUCYHKA.
= MepeHoC Ha Apyrov cnovi 06LEKTOB, BblAe/IeHHbIX HA PUCYHKE.

padhmyeckme aneMeHTbl C 3TOM 3aKk/1aZKn BCerga BCTaBNATCA B CMON, akTyalbHO BbIOPaHHbIV B
packpbIBatoLLEeMCA CMUCKe C NpaBoi CTOPOHbI KHOMOK. He MOryT 6bITb BCTaB/IEHbI B CTAHAAPTHbIN
C/I0 pUCYHKa 3a UCK/IIoYeHMEeM cnosi ¢ cumBosioM O (Hysb).

Monb3oBareslb MOXeT OnpeAennTb NpakTuyeckn HeorpaHUYeHHOe YMCI0 COOCTBEHHbIX C/10€B, B
KOTOpble MOryT ObiTb BCTaB/IEHbI BCE 3/IEMEHTbI C 3aknagku Mpadmka.

Takke MOXHO NepeHecTn paHee BCTaB/IEHHbIE 3/IEMEHTbl PUCYHKa Ha APYroi C/1I0i Npy NOMOLLM
KOMaHAbl MNepeHecTn Ha Apyron cnown n3 MeHto Npaska.

Pa3MHOXeH1e n 6/10KN - 3aKs/iagKa

3aknagka cCoaepXUT KHOMKN B6bICTPOro pasMHOXEHUS hparMeHTOB PUCYHKa U BCTaBKM FOTOBbIX
OJ10KOB.

OTAeNbHbIM KHOMKaM NpUNUCbIBATCS criefyolme OyHKLNN:

(1]

Pa3MHOXeHWe BNEBO BblAE/IEHHOIO (hparMmeHTa pucyHka.

EI Pa3MHOXeHVe Ha CneayoLmnii 3Tax BblAe/IEHHOTO hparmeHTa pucyHka.
IBELIE]

Pa3MHOXeHVe BNpaBo BblAENIEHHOTO (hparMeHTa pUCyHKa.

JocTtyn K 6110kaM, cogepxallmmMm parmeHTbl TPaAULMOHHOIo 060pyA0BaHNS Npu
BEPTUKa/IbHON pa3BoAKe.

JocTtyn k 6510kam, cogepxalmm dparMeHTbl TpaAULMOHHOro 060pyA0BaHNS Npu
rOPM30HTa/IbHON NOKBAPTUPHOM pa3BOKe.

@ JocTyn Kk 6510kamM, cogepXallmm parMeHTbl TPAAULMOHHOTO 060PYA0BaHUS NP
rOPV30OHTA/ILHOIN pa3BoAKe C pacnpegenmTesnem.

1 [
JocTyn K 6510kam, CO34aHHbIM NoJib30BaTeNIem
=
* 21 CospgaHue HOBOro 6710ka B BUAE 3/IEMEHTA, BblAENIEHHOIO HAa PUCYHKE.

MnaHbl - 3aKknagka

3aknagka CoaepXnT KHOMKK, Cryxallme A1 pucoBaHusl Ha naaHax afieMeHToB 060pyaoBaHus 1
CBS13bIBaHWUSI NIAHOB CO CXEMOIA.

=i
= D e T A ] A5e f = el T A ]

OTAeNbHbIM KHOMKaM MpUNUCbIBATCS criefytolme OyHKLNN:

———— g ay [ SE

IE°C
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PucoBaHue nogarLumx Tpy6onpoBoAoB.

~| PucoBaHe 06paTHbIX Tpy6GONPOBOAOB.

PucoBaHne ogHOTPY6GHbIX TPY6ONpPOBOAOB.

PucosaHue apmaTtypsbl.

PucoBaHue oTONMTe bHbIX NPYGOPOB.

B

PrcoBaHue nognosibHbIX OTONUTESTbHbIX I'IpI/I60pOB.

(R}
sl BcTaBka onvcaHusi Mpon3BOo/IbHOMO 3/1eMeHTa 060pys0oBaHus.

Et ] BcTtaBka onncaHus rnomMeLleHus.

o,
ra
=

PucoBaHue 3TUKETKM NPOU3BO/ILHOTO 3/1IEMEHTA 060PYA0BaHUS.

B[S

BkntoyeHne pexunma CBA3blIBaHNA CXEeMbl C NaHaMi.

CMoTpU Takxke:

PrcoBaHune CXeMbl 1 BBOJ, AAHHbIX 06 3N1eMeHTax 060pyA0BaHNS.

2.1.8 MPpUHUMNBbI HyMepaumn afieMeHToB 060pyAoBaHusA

BBOA, AaHHbIX, KaK U aHa/IM3 NOJTyYEHHbIX PE3Y/IbTAaTOB, MOXHO 3HAYMTE/IbHO 06/1erUnTb,
COOTBETCTBEHHO NPOHYMEPOBAB OTAE/bHbIE 3N1EMEHTbI 060pyA0BaHNsA. Heobxoammo
HyMepoBaTb pa3BosLume Tpy6onpoBoAbl, OTanMBaeMble NOMELLEHUS, a TAKKE T€ NOMELLEHNS,
yepes KOTopble NPOJIOXKEHbI TPYGONPOBOALI NPOEKTMPYEMOr0 060PYA0BaHNS.

OnpegfeneHne HymepaLuy He CIMLLKOM TOYHOE, Tak Kak B AeCTBUTE/IbHOCTU 3/1IEMEHTaM
060pyi0BaHMs MOXHO NMprYcBamBaTb CUMBO/IbI, COCTOSILLME KakK U3 Lndp, Tak 1 u3 6yks. B TekcTe
MCNO/b30BaHbl TEPMUHbI, B MOPSAKE 3aMeHbl, HOMEP 1 CUMBO/1.

O6Lwwue TpeboBaHNs, OTHOCUTE/IBHO HyMepaLuu, creayoLme:

1. Kaxpblin yyacTok ceTn pasBoasLmnx TpybonposBoaoB AO/HKEH UMETb CBOHOMeEp (CUMBON),
npuyem nogarwme n obpaTHble TPyb6oNpoBOAbl paccMaTpmBaloTca 0c060. ITO O3HaYaeT,
4TO NofaroLNii N ob6paTHbI TPY6OoNPOBOALI MOTYT UMETb OAMH 1 TOT XXe Homep (CUMBON).
Tak Kak MH(hopmauus 0 coeiMHEHUAX TPYOGONPOBOLOB 1 APYTUX 3/IeMEHTOB 060pyA0BaHuUSA
CUMTBLIBAETCHA C PUCYHKa rpacomyecku, To nporpaMmmMa He TpebyeT, 4ToObl y4acTKun Oblsuv
NPOHyMepoBaHbl, 04HAKO, NprcBanBas HoMepa yyacTkam, UTOrM pacyeToB B Tab/NYHOW
hopme 6yayT 60s1€e HarnAgHbI.

2. Kaxgablii noTpebutens Tenna AO/HKEH NMETb TakKoW e caMblil HOMep, Kak 1 y4acToK, K
KOTOPOMY OH NOAK/IYaeTCcs.

3. Kaxpgoe nomelyeHne fO/MKHO MMETb CBOI YHUKasIbHbIM HOMep (cuMBos). Ha cxeme
060py0BaHNA TO Xe caMoe NoMeLLeHre, Kak 3/1IEMEHT PUCYHKa, MOXET pacnosararbCcs B
HEeCKO/IbKUX MecTax, 0jHaKo Bcerga OTHOCUTCA K TOMY Xe camoMy Habopy AaHHbIX.

UTto6bl 601€€ 3chheKTUBHO UCMOSb30BaTb MHCTPYMEHTLI PA3MHOXEHMS rpacthnyeckmx AaHHbIX Ha
CXeme, JOCTYMHbIE U3 MeHH0 MNpaBka, HE06X0AMMO NPOU3BOJILHO MPOHYMEPOBATL 3/IEMEHTHI
o6opynoBaHus. Hxe onncaHbl pekoMeHAyeMbIe CNOCO6LI HyMepaLi.
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Hymepauns noMeLleHui

Homep (CMMBOJT) NOMELLEHMA MOXET COCTOATb U3 NATU 3HAKOB (LMdp 1 BYKB).

PekomeHayeTcH, Ha KaKAOM o4yepeHOM 3Taxe yBenmumsatb Hymepauuio Ha 100 unan Ha 1000,
€C/I1 YMC/I0 NOMELLEHNIN HAa OfHOM 3Take 60siblie 100. B TakoMm cnyyae NoMeLLeHnsa Ha NepBoM
3Taxe MMerT HoMepa (cumBosbl) 1, 2, 3, U T.4., Ha BTOpoM aTaxe 101, 102, 103 n 1.4, Ha
TpeTbem ataxe 201, 202, 203 u 1.4,

Ecnn pacnonoxeHve nomeLLeHniA Ha Noc/ieayoLnx aTaxax Takoe e camoe, T0 3T0
Heo6Xxo4MMO MCNob30BaThb NPU HyMepauun. Hanpumep, Tam, rae Ha nocnenyroLmx ataxax
NMEIOTCA Takme Xe camMble UM NoLO06HbIE NOMELLEHNS, TO UX He06X0AMMO NPOHYMepoBaTh
cnegywowmm cnocobom: 1 - Ha nepsom ataxe, 101 - Ha BTopoMm aTaxe, 201 - Ha TPeTbeM 3Taxe U

T.0.

Hymepaumsi noMeLLeHuii, CornacHo BbilENPUBEAEHHLIM NpaBuiam, N03BOSET YCKOPUTb
co3faHune JaHHbIX 06 ouepeaHbIX aTaxax ¢ NOMOLLbI KOMaHabl Cneayowmii aTax.

Hymepaums ceTy TPy60onpoBoA0B

Homep (crmBOsT) yyacTka COCTOUT U3 ABYX YacTel. [NepBas u3 HUX - 3TO Tpex3HayHbli (6yKBbI 1
undopbl) Homep (CMMBOJ) CTOSKA, K KOTOPOMY NPUHAAMEXUT y4yacTok. BTopas yacTs -
NATM3HaYHbIA (BYKBbI 1 LUMPbLI) HOMEpP (CMMBOJT) yHacTKa B OKPECTHOCTU CTOSIKA.
PekomeHayeTCs, Kak 1 B C/lydae NoMeLLLeHUA, Ha oYepeHbIX aTaxax yBesimumBartb HOMep
(cumBon) yyactka Ha 100 nnm Ha 1000.

I I
I I
101 | |
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B cnyyae cMummeTpuyHO ceTy TpybonpoBOA4OB NoAatoLmMM U 06paTHbIM ydacTkaMm Heo6xoaumMo
npuceauBaTtb Te Xe camble CUMBO/IbI.

Mpun HymepaLummn ceTn ropu3oHTa/IbHbIX TPYOONPOBOAOB, Pa3BOAALLMX BOAY K CTOSAKaM, 3a
CYMBOJT MOXHO NMpUHATL 6YkBY R (pa3sogka).

CobniogeHne BbieNprBeLEHHbIX PeEKOMeHAaUmMi CNnoco6CTBYET 3HAUYUTETbHOMY
COBEpLUEHCTBOBaHMIO NpoLecca BBOAA AaHHbIX.

Hymepauus oTonnTenbHbIX NPUOGOPOB 1 APYrux NoTpebuTtenei Tenna

OTonuTenbHble NPUGOPLI N Apyrne NOTpebuTenn Tenna He TPebyT HyMepauum, Tak Kak
nporpaMmma cama ycTaHOBUT X HOMepa (CUMBOJIbI). OHN MOTYT ObITb TAKUMU Xe CaMbIMU, Kak U
HoMepa (CMMBOJIbI) YHACTKOB, HA KOTOPbIX MOAKIHOYAOTCS.

CMOTpu Takxe:

BBoga faHHbIX, BBOA AaHHbIX B Tabnuubl, PrcoBaHne cxembl 1 BBOZA AaHHbIX, CBA3AHHbIX C
anemeHTamu obopyaoBaHus.

2.1.9 MpoekTupoBaHue 060pyA0BaHUA OX/IAXKAEHNA MOMELLEHWA

AKTyanbHas Bepcus npegocTas/isieT BO3MOXHOCTb AJ19 MPOEKTUPOBaHNUA CeTU TpybonpoBOAOB U
noabopa apmaTypbl B 060pyA0BaHNN OX/TaXAEHWS.

YT06bl HAYaTbL NPOEKTMPOBAHME Takoro 060pyAoBaHNs HEOOX0ANMO B MEHI0 [JaHHble BblbpaTb
komaHgy O6Lyme, a 3aTeM B BbICBEYEHHOM AMaNIOrOBOM OKHe [laHHble - O6uwme, B none ¢ Tn
3afarb Temnepatypy nogauun B npegenax ot 3 4o 15 oC. B none dT HY)XHO BBECTM pacyeTHoe
HarpeBaHue BOAbl B 060pyA0BaHNN OXNaXKAEHUSA.

Bo Bpems pacueToB 060py0BaHNSA OXNXAEHUA NporpaMma He paccymTbiBaeT A0MNONHUTE IbHOe
ox/niaxaeHve oT TpybonpoBoAoB (3aknagka TpybonpoBoabl M3011MpoBaHa). B ¢BA3n ¢ aTuM B
Tabsmyy ¢ gaHHbIMK O Tpy6onpoBogax HeT HEOBXOAUMOCTM BBOAUTL MHApOpMaLnio 06
NCNPaBHOCTU M3015LMN TPYOGONPOBOAOB. Takke MOXHO He pucoBaTb 30Hbl MOMELLEHNS.
MpoekTnpys 060pya0BaHNE OXNaXAEHUSA, HYXXHO MOMHUTB, YTO K ceT! Tpy6onpoBOA0B MOXHO
NOACOeMHATL TOMbKO Apyrve notpebutenu Tensna (Henb3a NPUMEHATb KOHBEKLVOHHbIE
oTonuTesibHbIE NMPUBOPHI).

2.1.10 KaTtasnioXHble gaHHble

Mporpamma paboTaeT COBMECTHO C 6a30i KaTa/IOXHbIX AaHHbIX, B KOTOPO COAEPXUTCA
NHhopmaumio o Tpybax, OTONUTE NbHbIX NPUbopax 1 apMmartype. 3anucaHHole B 6a3e
XapakTepucTrkn OTAeNbHbIX 31EMEHTOB 060PYA0BaHNS UCNO/b3YTCA NMPOrpamMmmoli BO BpeMs
npocTaBfieHnst TEM/IOBbIX N TMAPaBANYECKMX 3HAYEHNI 060PYI0BaHNSA, a Takke B npoLecce
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CO3aHunsl BEIOMOCTeil maTeprasios.

Bnarogaps katafiokHbIM AaHHbIM, YMEHbLUMIOCH YMC/I0 BBOAMMbIX BE/IMUMH. JONONHUTE IbHAs
nosib3a, KOTOPYHO rapaHTUPYHOT BHECEHHbIE B KaTaslor 3/1IEMEHTLI 060pyA0BaHNSA, COCTOUT B
0CBO6OX/AEHMNN NPOEKTUPOBLLMKA OT HEO6XOAMMOCTMN NOUCKA U/IN 3aNOMUHAHWSA MHOMMX
XapaKTePUCTMK, YTO B pe3ysibTaTe NpuUBEAET K YMEHbLUEHMIO KOIMYEeCTBa HEBEPHO BBEAEHHbIX
[aHHbIX.

HecmoTps Ha OrpOMHy pa3HOpPOAHOCTbL TPY6, apMaTypbl U OTONUTENbHLIX NPUGOPOB,
[OCTYMHBIX HA HaLLIEM pPbIHKE, B MporpaMmMe npefycMoTpeHa BO3MOXHOCTb Bblbopa 13 6a3bl
[aHHbIX TO/IbKO TEX 3/IEMEHTOB, KOTOpbIE BYAYT UCMO/Ib30BaHbl B TEKYLLLEM NPOEKTE.

CMOTpu Takxe:

BBog AaHHbIX, MeHI0 [laHHble.

61 (C) SANKOM Sp. z 0.0.






Herz C.0O. 3.6

3 PacueTbl

MapameTpbl pacyeTos
PacueTsl

3.1 [MapameTpbl pacyeToB

YcTaHaBnMBas napamMeTpbl pacyeToB, MOXHO B NOSIHOM 06beME BNATb Ha NPOLLECC PacyeToB.
Mpwn co3gaHnm HOBbIX AAHHbLIX MPOrpaMMa BblGMpaeT 3HaUYEHMSI NapaMeTpOB PacyeToB Mo
YMOYaHMH.

UT06bl M3MEHWUTHL NapaMeTpbl pacyeToB, HE06X0AMMO U3 MeHI [laHHble BbIOpaTh KoMaHAay
O6LMe 1 B BbICBEYEHHOM AMA/IONOBOM OKHE BblbpaTh 3aknazky MNapameTpbl pacyeTos.

BHumaHume !

Mpwv oTCyTCTBUM ONbITa 4151 BbINOMHEHWS NPOEKTA He crieflyeT U3MEHSITL Npearnonaraembie
napamMeTpbl pacyeToB. HenpaBu/ibHbIe BE/IMYMHBLI MOTYT NPUBECTU K BO3HUKHOBEHUIO OLLUMBOYHBLIX
NTOroB pPacyeToB.

CMoTpU Takxke:
MeHto JaHHble komaHaa O6uime.

3.2 PacueTbl

C uenblo BbINOMHEHNSI pacyeToB AN1A TeKYLMX AaHHbIX HE06X0AMMO BblOpaTb komaHay PacueTsbl
MM KHOMKY Ha NaHenyn OCHOBHbIX (RYHKLMIA NporpaMmbl.

[lna 6GbICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa PacyeTbl, HaxoAsascsa Ha naHenm
OCHOBHbIX (PYHKLMI1 Nporpammbi.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXumas knasuily F9.

Bo BpemsA pacueToB nporpamma yuntbiBaeT napameTpbl pacyeToB, BBEAEHHbIE B OOLNX AAHHbIX
(3aknapgka MNMapameTpbl pacyeToB).

Mpovuecc pacyeToB COCTOUT U3 HECKO/IbKUX 3TanoB. ocne Kaxaoro 13 atanos nporpaMmmMa
NMpoBepsieT NX Ha Ha/mMume ownboK, He NO3BOMALWNX Aa/IbHENLEee NPOAO/DKEHNE PaCcUEeTOB.
Ecnu ganbHelilme pacyeTbl HEBO3MOXHbI, TO MPOLLECC pacyeToB byaeT npepsaH. VHdopmarms
06 owmnbkax byaeT 3anucaHa Bpainie ¢ 0bHapyXeHHbIMU OLIMOKaMu.

Ecnun B npouecce pacyeToB 6bl/I 06HapYXeHbl OLIMOKK, TO NOC/e NX OKOHYaHWUs nporpammMa
BbICBETUT COOTBETCTBYHOLLEE NHPOPMALMOHHOE COO6LLEHNE, a TaKkke BbI30BET OKHO CO CMIMCKOM
06HapY>XEeHHbIX OLLIMOOK.

Hwuxe onuncaHsbl o4yepenHble aTanbl pacyeToB.

CoxpaHeHue TeKylLlero daiisia faHHbIX Ha AUCKe

CHayvana nporpamma BbICBEYMBAET AMA/IOTOBOE OKHO C MHhopMaumeli 06 akTyasibHOM aTane
pacyeToB M COXpaHSAET Ha Ancke (oaiin ¢ TEKYLLMMMN AAHHBIMU.

Haxopsiascs B AManoroBOM OkHe KHoMKa MpepbiBaHe pacyeToB AaeT BO3MOXHOCTb
npepsBaTb pacyeTbl MOC/IE OKOHUYAHWSA KaK4O0ro atana.

KOHTpO/b 3a NpaBU/IbHOCTBIO PUCYHKA
MpoBepka NpaBW/IbHOCTN COEAMHEHWI YHacTKOB, BXOASLLMX B COCTaB CeTu Tpy6onpoBo0B,
pa3BoAALLMX TENSIOHOCUTESb K OTAE/bHBIM NOTPebUTENAM Tenna.
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KoHTponb 3a NpaBu/IbHOCTLIO NOACOEAMHEHUS NOTPebuTenen Tenna K CeTn pa3BoasLLnX
Tpy6onpoBoAoB.
OwmbkM, 0BbHapyXeHHbIe Ha 3TOM 3Tane, BbI30BYT NpepbiBaHNe pacyeToB.

KoHTpOnb 3a NpaBn/IbHOCTbIO BBOAVMbIX AaHHbIXHa 3TOM 3Tane nporpamma 06HapyXusaeT
He3anosIHeHHbIe SYelikn Tabmubl, OLWMOOYHO yKa3aHHble KaTasloXHble CMMBOJIbI U 0603HAYEHUS,
a Takke NpoBepsieT NPaBUILHOCTbL PACNOSIOKEHUS apMaTypbl.

KoHTponnpyeTca pacnosioxeHneapmaTypbl, KOTOpas MOHTMPYETCSA Ha CUMMETPUYHBIX
TpybonpoBogax.

Own6bkn, obHapyXeHHbIE Ha 3TOM 3Tane, BbI30BYT NpPepbIBaHNE pacyeToB.

KOHTpO/b 3a NPOLEHTHBbIMU 4OJIIMU MOLLHOCTN OTOMUTESIbHbIX MPUO0POB B NOMELLEHNAX
NpeT npoBepka CyMMapHO NPOLEHTHON A0/ MOLLHOCTK, BblAe/1IieMO OTONUTE/TbHbIMU
npubéopamu B OTAE/bHbIX NOMELLEHUSIX, KOTopasa fo/MkHa cocTassaTb 100%.

Ownbkn, obHapyxeHHble Ha 3TOM 3Tane, BbI30BYT NpepbiBaHNe pacyeTos.

Mopabop AnameTpoB TPyOONpoBOL0B
Moabop anameTpoB TPyOGONPOBOAOB COracHO KpUTEPUAM, 3a[laHHbIM B NapameTpax pacyeTos.

OnpegeneHune TeN/1I0NOCTYNIEHUIA, NOA60P OTONUTENbHbIX NPUOOPOB 1 MOTOKOB BOAbI,
noAxoAsAWmMX K noTpebutensam Tenna.

OnpegeneHne Ten0NOCTYNEHN OT TPy6ONPOBOAOB, a Takke Nogotop OTONUTENbHbIX
npnbopos.

Mpy perynnpoBaHnmn CyLLECTBYIOLLEr0 060pyA0BaHNS nporpaMmMa nogbvpaeT NOTOKM BOAbI
Taknm crnocobom, 4tobbl o6ecneunTb Tpebyemyto TEMIOBYH MOLLHOCTbL NOTPebutenei Tenna.
MNpy nogb6ope NoToka yumTbiBaeTCA AONYCTMOE, MUHUMASIbHOE U MaKCMaslbHOe OX/1aXAeHune
BOAbl B NOTPeOUTENSX, a Tak Xe 3afaHHas NpoLeHTax A0S TEN/I0N0CTynAeHniA, 3heKTUBHO
nepefaHHbIX B NOMeLLeHne (COracHoO C KpUTepusmMu, ykasaHHbIMU B NapameTpax pacyeToB)

Moabop BEHTUNEN U HACTPOEK A1 NpeaBapuTeIbHON PeryinpoBKU.
OnpegeneHne rnapaBaMyecknx COnpoTUB/IEHNI B OTAENbHbIX LMPKYIALMOHHBIX KOMbLaxX
060pyL0BaHMs, a Tak Xxe nogbop HacTpoeKperynupyrLein apmartypsbl.

KoHTponmpoBaHue NToroB pacyeTos.

Ha aTom aTtane nporpamma NnpoBOAMT NOC/EAHWIA KOHTPOIb NOSTYYEHHbIX UTOrOB pacyeTos. MNpu
06HapyXeHnn cepbesHbIX OWNBOK NpepbiBaeTCsA NPOLLECC pacyeToB, He AoNyCckas Npy 3TOM
coxpaHeHuegaina ¢ utoramu

AHanun3 pacxofa Bobl B MPOEKTMPYEMOM 060pYA0BaHNN.

Ecnu npy ycTaHOBKE NapaMeTpPoB pacyeToB BbiGpaHa onuusi aHam3a pacxoja BoAbl B
o6opyoBaHMK, TO NporpaMMa BbINOSIHAT [0MOSIHUTENIbHbIE pacyeThl, UMeKLMe CBOEW LieNbio
MPOBEPKY pasfeneHns Boabl K OTAeNbHbIM NOTpebuTensm Tenna.

CoxpaHeHne NToros pacyeTos.

Ecnun Bo Bpems pacyeToB He ByayT 06HapyXeHbl cepbesHble OWnOKKN, TO Ha aucke dyaet
3anuncaH ain ¢ ntoramm pacyeToB. 3aTo TaMm, rge n3-3a obHapyXXeHHbIX OLMOOK pacyeTbl He
MOTYT ObITb 3aKOHYEHbI, NporpammMa 0To6pasnT COOTBETCTBYHOLLEE COOOLLEHNE.

[na npocMoTpa MTOToOB PacyeToB, a Takke Cnmcka 06HapYXXEHHbIX OLLUMOOK C/YXUT KOMaHaa,
BbI3blBaeMast 13 MeHt0 VToru.

CMOTpU Takxe:

KomaHga PacueTsbl, MeHto JaHHble, MeHto VTorun.

(C) SANKOM Sp. z 0.0. 64



Herz C.0O. 3.6

3.3 TloucK n ycTpaHeHue owmnoboK

B npouecce BbINOMHEHNST pacyeToB NporpaMmma 3anucbiBaeTt B daiin ¢ owmbKamm
npegynpexaexHns n nHopmaumio 06 06Hapy>KEeHHbIX OLIMOKax.

C nomoLublo koMaHabl OLWNGKKM, BbI3bIBAEMON U3 MEHIO VITOrM, MOXHO 0TOBpPasnTb OKHO CO
CMNVUCKOM OLLINOOK.

B aToM cnncke Becb HA60p COO6LLEHMI, HAYMHAsA C MHGDOPMALMK O HEMOJIHbLIX AAaHHbLIX N3-3a
OWNBOK B CTPYKTYpE AaHHbIX, U 3aKaHuMBas npeaynpexaeHnsMm, MHHOpMUpYLLMKM 060 BCex
Cryyasx, n3-3a KOTOpbIX HE MOXET ObITb MOSIHOCTHLIO NPAaBU/ILHO CMPOEKTUPOBAHO
o6opyaoBaHuS.

Mcnonb3ya [oCTynHyo B cnvcke OyHKLUMIO SIoKannsaumnm owmnbokK, Heo6xo4Mmo onpeaennTb
MECTO UX NOSABMEHMS, U, NO BO3MOXHOCTW, BHECTU COOTBETCTBYIOLLME NOMPaBK/ B AaHHbIE.

Mwa npuymHy BO3HMKHOBEHUS OLIMOOK, HEOGX0AMMO 06PaTUTL BHUMaHME Ha TOT (hakT, 4To
nporpaMmma He Bcerga B COCTOSIHMM TOYHO yKa3aTb MECTO MX NOSAB/IEHNS.

B cBA3M C 3TUM B HEKOTOPbIX, 0COB0 CMOXHbIX CNydasx, PYHKLMIO TOKasM3aumm owmbok
Heo6X0A4MMO TPaKTOBaTb KakK MHCTPYMEHT A1 OpMEHTaL MU NPy ONpeaeeHn NPUYKHBbI
BO3HWKHOBEHWS OLLNOOK.

CnnCoK OWNOBOK Takke HaxoA4MTCcs B TabIMYHOM YacTu okHa [aHHble - PUCYHKM 1 okHa ATorm -
PucyHku.

CMOTpu Takxe:

PacueTtbl, Owmnbkn, Cnnucok owmnbok, Beoa AaHHbIX.
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4 NTormn

Wtorn pacuyetos
BegomocTtu matepuasnios

4.1 Torm pacuetoB

Bbi30B KOMaHAbl PacyeThbl npmeBeaeT K BbINOJ/IHEHNIO paCcHEeTOB /14 TEKYLLNX OAaHHbIX.

Ecnu B npouecce pacyeToB nporpaMma He 0GHapYXUT B faHHbIX OLUMOOK, KOTOpPble HE MO3BONSAT
MX MpaBU/IbHO 3aBEPLUNTb, TO HA AMCKe 3anuviieTcs gaiis ¢ uToraMmu pacyeTos.

3aTtem nporpamMma cunMTbiBaeT daiin ¢ utToramm uam, ecim OH OTCYTCTBYET, MHGDOPMMPYET 06
3TOM, OTOOpaXasi Ha aKpaHe COOTBETCTBYHOLLEE COOOLLEHNE.

CunTaHHbIE UTOTM pacyeToB MOXHO NPOCMOTPETL Kak B TabMyHO hopme, Tak 1 B rpachmyeckoi
B BUAE CXEMbI, BblOMpas COOTBETCTBYHLLYI KOMaHAY U3 MeHI0 MToru, Mbo pacnevararsb,
ncnonb3ysa koMaHgy Mevatb. [0 neyatn UTroB B BUAE CXEMbI CNYXUT KOMaH4a MNeyaTb CXeMbl
13 MeHto daiin.

WTorn pacyetoB npeactaBnAnTca B rpadomyeckor oopme B okHe Torn - Cxema 1 B TabnnyHom
chopme B crnegyowmx Tabnmuax:

NTtoru - O6uue

NTorum - MNMomelleHna

WTorun - Tpy6onposoabl

NTtorn - OTonutenbHble Npubopbl

NTOrm - KOHCTPYKLMA NOANOMBbHBIX OTONUTE/TbHBIX NPUG0oPOoB
WToru - MoanosnbHble oTonuTeIbHble NPUGOPBI

Wtoru - Opyrue notpebutenu

WToru - Hacocel

NToru - LUMpKynaumnmoHHbie Konbua

WTorun - Hactpoiikn

Cogepxunmoe 60/bLUMHCTBA Tabnuy, MOXeT ObITb OTCOPTUPOBAHO OTHOCUTE/IbHO BblIGPaHHOIo
knoya. Ans aToro Heo6xo4UMMo U3 MeHKo Torn BoibpaTb koMaHay CopTUPOBKa UTOrOB.

[na onpegeneHvs CTpok u cTonbuos, Kakve 6yayT 0To6paeHbl B Tabmue ¢ utoramm pacyeTos,
CNYXUT KOMaHAa PopmaTvpoBaHue Tabnuubl, Bbi3biBaemas U3 MeHto Toru.

Bug cxembl ¢ MToramMmm pacyeToB (LBET, NMHAKW, TUN WpUATa, BUA 3TUKETOK 3/1IEMEHTOB 1 T.N.)
MOXHO MOAMMUMPOBATL C MOMOLLIO KOMaHg ®opmart c/ioe pucyHka n dopmMat 3TUKETOK
3/1EMEHTOB.

B npouecce pacyeToB Takke co3gaeTcs haiin co CnMCKOM OLWM60K. C MOMOLLbH KOMaHAbI
Own6KK, Bbi3bIBAEMOI U3 MeHI0 NTorn, 6yaeT oTOOpaKeHO Ha 3KpaHe OKHO CO CMUCKOM OLUMOOK,
06Hapy)XeHHbIX BO BPEMS pacyeToB.

MporpaMma Takke co3gaeT BEAOMOCTb MaTepuasioB, UCMO/b3yEMbIX B 060PYyA0BaHUN .

CMOTpU Takxe:
KomaHpga PacueTtsl, MeH0 ITorn, komaHga MaTtepuasibi.
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4.2  KOHCTpPYKUMS NoANoO/IbHbIX OTONUTE/IbHbIX NPUO0POB

Mporpamma no3BoNsieT co3AaTb KaTaslor KOHCTPYKLUMIA NOAMNOSbHLIX OTONUTEbHBIX NPUOGOPOB.
UTo6bl NPOCMOTPETL 3TOT KaTaslor criedyeT U3 MeH [aHHble BbiopaTh KomaHay KOHCTpyKuus
noamnos. oTon. NnpnbopoB. BbicBeUEHHOE ANanoroBoe OKHO [aHHble - KOHCTPYKLMSt NOANONbHbIX
OTOMUTENbHBLIX NPMOOPOB AAET BO3MOXHOCTb NPOCMOTPETL U OTPEAAKTMPOBATL KOHCTPYKLUK, a
TaKkKe cuUMTaTb KOHCTPYKLMM NOANOMbHBLIX OTONUTE/IbHBIX MPUOGOPOB, CO3AaHHbIX B APYruX
npoekTax.

Bnarogapsi NpYMEHEHMIO KaTasiora KOHCTPYKLMIA NOANOMbHBIX OTONUTENbHBIX NPUGOPOB,
CHIXAeTCst KONIMYECTBO AAHHbIX, BBOAVMbIX NPV NPOEKTUPOBAHMMN NOAMOJbHBIX OTOMUTESIbHBIX
nprOOPOB B KOHKPETHbLIX NOMELLEHUSIX.

CMOTpu Takxe:

BBog AaHHbIX, MeHo JaHHble, KomaHga KOHCTpYKUusa nognosn. oTomn. npubopos.

4.3 Wrtorm - Hacocsbl - Tabnnya

Tabnuua cogepxut Tpebyemble napaMeTpbl paboTbl HACOCOB. 1A ee 0TOOPaKEHUST CNYXUT
KomaHaa Hacochbl , Bbi3blBaeMasi U3 MEHI0 MITorn. Ee Takke MOXHO HalT1 B TAG/IMYHOR YacTu
OKHa /Ttorn - PucyHKu.

Kaxkgas cTpoka Tabnuupl KacaeTcs 0A4HOro Hacoca.

B oTaenbHbIX cToN6Lax Tabnulbl HaXoaUTCs creayowas nHpopMaums:
Homep [1ByXCOCTaBHO HOMep (CMMBOJT) y4acTka, Ha KOTOPOM PacnosIOKEH HAcocC.

Ctossk  Howmep (cvmMBOMI)CTOSIKA, K KOTOPOMY NPUHAANEXUT YHaCTOK.

YuacTt. Howmep (cMmBO) yyacTka B OKPECTHOCTU CTOsKa.
dp, [Ma] Tpebyemoe faBneHne, co3gaBaeMoe HaCOCOM.
G, [kr/c] PacueTHbIii MaccoBbIil pacxof, BoAbl, NepemeLLaemMoii HaCOCOM.
H, [m] Tpebyemblin Hanop Hacoca.
V, [M3/4] PacueTHaa o6beMHas nogaya Hacoca.
T, [0C] Temnepartypa BoAbl, NepemeLLaeMolri HaCOCOM.
Ro, [kr/m3] Tn0OTHOCTb BOAbI, NepemMeLlaemMolrt HaCOCOM.

dP H20, [Ma] Tpebyemoe faBneHune, co3gaBaemoe HaCOCOM, NepecyMTaHHOe Ha BOAHYIO
XapakTepucTrky Hacoca.

H H20, [M] Tpebyemblit HANOp Hacoca, NepecyMTaHHbI Ha BOAHYIO XapaKTepucTuky
Hacoca.

Ecnn TennoHocutennieM uav Xono4oHOCUTENIEM SABNSETCA PacTBOP MMUKOIA (KUAKOCTb C
60NbLUEN BA3KOCTbIO M MHOW MI0THOCTbIO, YeM BoZa), TO 3HaveHuns dP n H yctaHaBnmBaroTcs
4N TVKONS.

Tak Kak 4yacTo B KaTasiorax HacoCcoB 3aal0TCA XapakTepuUCTUKM, Kacarolmecs nepemMeLLeHns
BOAbl, TO NporpammMa nepecuntaet Tpebyemble napaMeTpbl paboTbl Hacoca ¢ ravkons (dP, H)
Ha Bogy (dP H20, H H20). Bnarogaps atomy, ucnonb3ys 3HadeHns dP H20 n H H20 moxHo
nogobparb Hacoc, nepemeLLatoLnin pacTBop rMUKOASA, BOCNO/1b30BaBLUMCL BOAHOM
XapakTepucTukon (rpacprkom nnun taénvueit).
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Copepxmmoe Tabnuubl MOXHO OTCOPTMPOBATbL COrMacHoO BblGpaHHOro krtoda. Takke MOXHO
yCTaHOBUTbL ee dopmar.

Copepxmmoe siveek B Tabnuuax ¢ UToramm U3MeHUTb Herb3asi. 3aTo A4OCTYNHA PYHKLMUS
KOMMpPOBaHWSA BblOENEeHHOro oparmeHTa Tabnuubl B 6ydep obmeHa.

CmMoTpu Takxe:
Mento Utorn, Ntorn pacyetoB, komaHaa CopTupoBka, MNMepemeleHne no tabnuue.

44 BepomocTb MmaTepuanos

BegomocTn maTtepuanos cogepxat MHgopmaumio o Tpybax, apmaTtype 1 OTONUTENbHbIX
npubopax, ncnonb3yembix B 060pyL0BaHNN.

JlocTyn k 3TOW MHpOPMALIMN BO3MOXEH TONbKO TOraa, korga Anst TeKyLWmMX AaHHbIX Obinu
npoBeaeHbl pacyeThl.

BepoomocTtn maTtepmanoB oTobpaxatoTca B cnegylowmux tabnuuax:
Matepuansl - TpyObl
MaTtepuarnsl - ApmaTypa
Matepuansbl - OTonutenbHble NpMbopbI
Y1066l NpOoCcMOTPETE Tabnuubl C BEAOMOCTAMM MaTepmanos, Heob6xoaMMo:
1. M3 meHto Utorm BbiBpaTtb kKomaHay MaTepuansi.

2. B otobpaxeHHOM noameHto BblbpaTb komaHay Tpybbl, ApmaTtypa unu OtonuTenbHble
npuoop.l

CMoTpu Takxe:

KomaHga PacuyeTbl, MeHo MaTtepuansl.

441 MaTtepuansi - Tpybbl - Tabnuua

Ta6nmu,a coaepXnut BeadoMOCTb pr6, MCNoJib3yeMblX B MPOEKTUPpyeMOM O60pyD,OBaHI/IVI. ,D,J'IFI ee
OTO6pa>KeHVIFI CITYXXUT KOMaHOa pr6bl, Bbl3blBaemMasi 3 MeHto toru - MaTepVIaJ'IbI.

Ona kaxgoro tnna Ty6 co3gaeTcsa cBos ocobas BEAOMOCTb.

BepoomocTb Tpy6 HaunHaeTcst CTPOKOW C MHpopMaumen 0 KaTanoXHblX cMMBonax Tpyb un cumeone
npoussogutend. Cnegylowasa cTpoka COAePXUT onucaHune. Nocneayowme CTPoKM cogepxaT
NMHOpMaLUMIO, KacaroLycsa oTAeNbHbIX HOMUHAMNbHbIX AMaMeTPOB.

B KoHUEe BeAOMOCTM nporpaMmmMa nomeLLaeT NpoCyMMUPOBAHHbIE 3HAYEHUSI N3 OTAENbHbIX
CTONOLIOB.

B oTaenbHbix cTonbuax Tabnuubl HaxoauTcs criedyowast MHopMauus::

dn, [MM] HomwuHanbHbIn guameTp Tpy6.

L, [m] OnunHa Tpy6 ¢ gnameTtpom dn.
V, [n] EmkocTb Tpy6 ¢ anametpom dn u gnvHon L.
M, [kr] Macca Tpy6 ¢ guameTtpom dn n gnvHom L.

LleHa, [zl]] Mecto anga BBoaa ueHbl Tpyo.

CmMoTpu Takxke:
Mehto Utorn, BegomocTe Mmatepuanos, lNepemelleHune no tabnuue, [JaHHble KaTanoXHble.
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4.4.2 MaTtepuansbl - OTonuTebHbIe NPUGOPLI - Tabnuuya

Tabnvua coaepXuT BeAOMOCTb OTONUTE/IbHBIX NPUOOPOB, NCMO/b3YEMbIX B NPOEKTUPYEMOM
o6opyaoBaHuu. [1na ee oTobpaxeHUs CNyxut komaHaa OTonuTesibHble NPU6OopPBbI, Bbl3biBaemast
13 meHio Vtoru - Matepuasiol.

[na Kaxaoro Tuna oTonuTeNbHbIX NPUGOPOB co3aeTcs OTAe/bHasA BEAOMOCTb.

OHa HauMHaeTcs CTPOKON ¢ MHGhopMaLmein okaTasioxkHbIX CUMBOIaX OTONMUTENbLHOro npuéopa u
cumBone npounssoamTens. Cneaytolias CTpoka CoaepXuT onvcaHve. MNocnegyowme CTPoKm
KacatoTcs OTONUTE bHbIX NPUOOPOB KOHKPETHON Be/IMYMHbI. B KOHLLe BEAOMOCTV nporpamMmma
nomMeLLaeT NPOCYMMMPOBaHHbIE 3HAYEHUSI U3 OTAE/bHbIX CTONOLIOB.

B oTaenbHbIx cToN6uax Tabnmubl HaxoamTcs cneaytollas nHopmaums:
CumBon KaTanoxHblii CMMBO/I_TNA OTONUTENIbHOTO Npuoéopa.

n/L, [wT./M] BenuuuHa oTONUTENLHOIO NprMbopa AaeTcsa B BUAE YMC/a 3/1IEMEHTOB WU A/IVHbI
oTonuTesibHOro npuéopa (B 3aBUCUMOCTY OT NPeANnoYnTaeMoro pasmepa).

Konuny, [WwiT.] KonnyectBo oTonuTeNIbHbIX NPUOGOPOB AaHHOV BENUMHBI.

dn, [Mm] HoMVHa/bHbIV gnameTp NoAKIIOYEHUA OTONUTE/TbHbIX NPUGOPOB
Moga. Cnoco6 nogxntoYeHns oTonuTesIbHbIX NPUG0POB

V, [n] EMKOCTb OTONUTENbHBLIX NPMOOPOB.

M, [kr] Macca oTonuTesibHbIX NPUGOPOB.

LleHa, [zl] MecTo A15 3anvcy LeHbl OTONUTE bHbIX NPUGOPOB.

CMOTpu Takxe:
MeHto MTorn, BegomocTb matepuasnios, MNMepemelyeHne no tabnuue, JaHHble KaTasioXHble.

4.4.3 MaTtepuasnsbl - ApmaTtypa - Tabnmua

Tabnuua coaepXxnt BeAOMOCTb apMaTtypbl, UCNONb3YEMO B NPOEKTUPYEMOM 060pPYL0BaHUN.
[nsa ee oTob6paxeHns CNyxuT KomaHga Apmartypa, BbidbiBaeMasi U3 MeHto torum - Matepuarnsi.

BenoMocTb apmatypbl cO34aeTcsi OTAENbHO A1 KaKA0ro Tuna Tpy6, M3 KOTOpbIX cobupaeTcs
ob6opynoBaHuve. [ kaxk4oro Buja apmaTtypbl co34aeTcst OTAeNbHas BeAOMOCTb.

OHa HauMHaeTCs CTPOKOW C MHGIopMaLMelt 0 KaTasIoKHbIX CMMBOJ/IaX apMaTypbl U CMBO/1Iax ee
npoussoauTens. CneaywLlas CTpoka CoAepXUT onncaHve. MNocneaytoLiye CTPOKM KacatTcs
KOHKPETHbIX AMaMeTpoB apMaTypbl. B KOHLe BeAOMOCTY nporpamma nomelLaeT
MPOCYMMUPOBAaHHbIE 3HAYEHWUSI U3 OTAE/bHbIX CTONOLIOB.

B oTaenbHbIX cTON6Uax Tabnuubl HaxoauTCs cnegyowan nHopmaums:
dn, [Mmm] HoMyHasbHbIV guameTp apmartypbl.
Konwuy [wt.]  KonuuyectBo apmatypbl C faHHbIM HOMUHA/IbHBIM AMaMeTPOM.
MpumeyaHne [LononHuTtesnbHas nHgopmMauma 06 apmartype.
Llena [zl] MecTo Ansa BBOAA LeHbl apMatypsbl.

CMOTpwu Takxe:
MeHto MTorn, BegomocTb matepuasnios, MNMepemelyeHne no tabnuue, JaHHble KaTasioXHble.
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45 CopTupoBKa coaepXxXnumoro tabnvubl

Cogepxumoe Tabnumubl C UTOraMyM pacyeToB MOXET OblTb OTCOPTUPOBAHO COMMACHO BbIGBPAHHOroO
Kouva.
C aToi1 uenbio cnepyer:

1. V3 meHo NTorm nnu n3 meHro 6bICTPoro focTyna Bblbpatb KomaHgy CopTUpOoBKa UTOroB

2. B oTO6paXKeHHOM [1MasioroBOM OKHE BblOpaTh K/1t04, OTHOCUTE/IbHO KOTOPOro MOXET ObITb
oTcopTupoBaHa Tabnuua.

CopTupoBka ob61er4yaeT aHa/IM3 nosly4eHHbIX UTOrOB pacyeToB.

CMOTpu Takxe:
MeHto Mtorn, komaHga CopTrpoBka UTOroB, NepemelleHve no tabnvue.

4.6  dopmaTMpoBaHWE COAEPXKMMOro TabnLbl

Copepxummoe 60/bLIMHCTBA Tabmy, ¢ MToramm pacyeToB MOXET ObiTb OThOPMATMPOBAHO Nepes
BbIGOPOM OTOGpaXKaeMbIX CTONOLOB, a MHOr4a v CTPOK.
C aT0W Uenb HeEOOXOANMO:

1. 13 meHto Torn unm n3 MeHro 6bICTporo focTtyna Bblibpatb KomaHgy PopmatnpoBaHue
Tabnuu,

2. B oTO6paXKeHHOM [MasioroBOM OKHE BbIAENMUTbL NOAS OMUMiA C COOTBETCTBYIOLLEN
NHhopmaumen, npegHasHa4YeHHOW 15 pasMeLleHns B Tabnuue.

CMOTpu Takxe:
MeHio MTorn, komaHga dopmatmpoBaHe Tabnuy, NepemelleHre no tabnvue.
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5 MapameTpbl paboTbl NporpamMmmbl

[ns ycTtaHoBKM napamMeTpoB paboTbl NporpamMmmbl Cyxat KOMaHpl, Bbl3blBA€MblE U3 MEHIO
MapameTpbl.
Bnarogapsa M MOXHO:

- BbIGUPATL TUM 1 BE/IMUMHY CUMBOJ/IOB, UCMNO/b3YEMbIX B TA6ULE C JaHHLIMMW 11 UTOramu
pacyeTos;

- onpefenvTb, B KAKOM Buae 6yaeT oTo6paxeHa naHeslb COCTOSIHUS;

- onpegenvTb, Kakne halisibl MOryT 6biTb aBTOMATUYECKM COXPAHEHbI Ha IUCKE B MOMEHT
OKOHYaHus1 paboTbl C NPOrpaMmoi;

- pewwuTb, 6yfeT v nporpaMmMa co3faBaTtb KON NpeablayLwmnx BePCUii AaHHbIX.

CylLecTByeT Takke BO3MOXHOCTb COXPaHEHNS 1 OTKPbITUSA NapameTpoB paboTbl NporpaMmbl.

CMoTpU Takxke:

MeHto MNapameTpbl.
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6 CTpyKTypaMeHIo

MpuHATan CTPyKTypa MEHH0 rpynnupyeT No TeMaTUKe KOMaH/bl, BbINO/IHAEMbIE MPOrPaMMO.
OTOenbHO  packpblBalLWMECAS MEHI coAepxXaT KOMaHfAbl, CBSiI3aHHble CO C/efy UMK
onepauusiMu:

daiin OTKpbITUE M cOXpaHeHue hainioB ¢ gaHHbIMK, nevyatb, YopMaTUpOBaHVe U
npegBapuTeNbHbIi NPOCMOTP nNepes BbIBOAOM Ha MeyaTb M OKOHYaHue
paboTbl NporpamMmsl;

MpaBka onepauuy pefakTupoBaHusi B Tabnuuax Takne Kak: yaasnieHue, BCTaBka,
MOWUCK 1 3aMeHa TEKCTOB, a TakXe KOMaH/bl, yydllalLlime BBO AaHHbIX;
Bupg, KOMaHAbl, CBSi3aHHble C MaHeNsIMW  WMHCTPYMEHTOB WM  OKHaMu  Ans

rpadMyeckoro BBOAA AaHHbIX HA CXeMe, a Takxe npejcTaB/ieHVue MTOroB B
rpacpuueckoli chopme;

[aHHble KOMaHbl, Cryxauime Ans BBOAA O6LMX AaHHbIX, AaHHbIX O MOMELLEHUSsIX,
rpamyeckux [aHHbIX Ha cxeme U1 (opmMaTMpoBaHUsi BHELUHEro BuAa
puycyHKa co cxemoi 06opyaoBaHus;

PacueTsbl yCTaHOBKa NapameTpoB paboTbl U BbINOIHEHNE PACYETOB;

Torn npPocMoTP, (hOpMaTMpOBaHNE U COPTUPOBKA WTOTOB pacyeToB, BELOMOCTE
mMaTepuasioB U AOCTYN K CMINCKY C OLIMGKamu;

MapamMeTpbl  YCTaHOBKA, OTKPbITME 1 COXPaHEHUE NapameTpoB paboTbl NporpaMmbi;

OKHO onepauuu, CBA3aHHbIE C BbICBEUYMBAHWEM, Pa3MELLEHNEM, COXPAHEHWEM U
OTKpPbIBAHUEM PACMOSIOKEHUSI OKOH;
CnpaBka [OCTYN K CNpaBOYHON MHChOpMaLuK, a Takke K MHhopMaLym o nporpaMme.

Kaxablii NyHKT COAEPXWUT MOAPOGHO ONMCaHHble OTAEeNbHble MEHK U cofepXallumMecss B HUX
KOMaH/bl.

6.1 dainibl - MEHI0

MeHto dalin cogepXut KoMaHApl, CBA3aHHbIE C onepaumsiMn OTKPbITUS U COXPAHEHUSI AAHHBIX,
neyaTn UTOrOB PaCYETOB, a TaKXXe OKOHYaHUsi PaboTbl C MPOrPaMMOIi.

YT06bl HATU JasibHENLLY MHopMaL Mo, He06X0AMMO BbiGpaTb Ha3BaHWe KOMaHabl:

Cos3partb gaHHble CosfaHve HOBOro haiina ¢ faHHbIMu.

OTKpPbITb AaHHble OTKpbITHE CyLLeCTBYOLLEero haina ¢ AaHHbIMU.

CoxpaHuTb faHHble CoxpaHeHuve haiina ¢ TeKyLUMMU SaHHbIMMN.

CoxpaHuTb flaHHble Kak CoxpaHeHuve TekyLwunx AaHHbIX B (hainie ¢ HOBbIM
NMEeHeM.

CoxpaHuTtb B tharineDXF CoxpaHeHuve TekyLero pucyHka B gpavine B popmare
DXF.

CoxpaHuTtb B tharineWMF CoxpaHeHuve TekyLero pucyHka B gpavine B popmare
WMF (Windows MetaFile).

MeyaTb TA6GULbI MeyaTb MUTOrOB pacyeToB B BuAe TabnuLbl.

MpeaBapuTenbHbIA NPOCMOTP Tabnauy MpocmoTp Tabnuy, nepeg nevarbto.
dopmar neyatu YcTtaHoBKa popmarta neyatu tabnuy,
Meuyatb pucyHKa MeyaTb PUCYHKA CXEMbI 1 NIAHOB 3TaXEN.

MpenBapuTenbHbIA MPOCMOTP PUCYHKATTPOCMOTP CTPaHUL, CO CXEMOI U NNaHOM Nepeg,
BbIBOZOM Ha NPUHTEP WK NIOTTEP.
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dopmat neyaTn puUcyHka YctaHoBKa ¢hopmara nevatu pucyHka.

Bbixop, OkoH4YaHue paboTbl C NporpamMmMorn.

6.2 dopmart neyatu - meHto Paiin

KomaHga dopmat nevaTu CNyxuT A1 yCTaHOBKM cOCcTaBa UTOroB pacyeToB, BEOMOCTEN
MaTepuasioB, a Takxe onpeaesieHnst hopmara, B KakoM OHM ByayT nevataTbCs.

Mocne ee BbI30Ba Ha 3KpaHe MOSIBUTCS AMaioroBoe OkHO dopmar neyaru, ¢ MOMOLLbI KOTOPOro
MOXHO ONnpefenuTb TUN NPUHTEpPA, NapameTpbl CTpaHuUL, cnocob nogayu bymaru, pasmep
WwpundTa, CNUCKN NevaTtaeMblx TabiuL, ¢ UToraMu pacyeToB, BEAOMOCTEN MaTepuasioB.

[nsa 6bICTPOro BbI30Ba KOMaHAbI CYXUT KHoMka dopmart neyatm Tabvubl,
HaxoAALLAsACA Ha NaHen OCHOBHbIX (PYHKLMIA NporpamMms

CMOTpU Takxe:
MeHio ®aiin, komaHga Mevatb Tabnuy, kKomaHga MpeasapuTenbHbIn NPOCMOTP Tabnu,.

6.3 Co3gaTb gaHHble - MeHto Paiin

OTa KoMaHa CyXuT N8 co3[aHna HOBOro haitna gaHHbIX. MpeasapuTensHo emy 6yaeT
npucBoeHo ums beznazwy. .grd. B aTom (haitnie nporpaMmma npuHUMaeT cTaHA4apTHblE 3HaYeHUs
OTHOCWUTESBHO K:

dopmaty neyatu

KatasioxHbIM AaHHbIM

MapameTpam pac4yeTos

MapameTpam nporpamMmel

MNporpamMma B AaHHbIA MOMEHT MOXET MMETb OTKPbITbIM TO/IbKO OAMH (haiin AaHHbIX. B cBA3wM ¢

3TVM, NPY CO3[aHUN HOBOTO oaina TekyLwmii haiin ¢ gaHHbIMKU ByaeT yaaneH us nporpaMmvel. B
crlyyae, ecnv B TEKyLUMIA haiin BHECEHbI U3MEHEHNWS, NporpamMmma nepes ero yaanieHnem Bblgact
coo6LeHne ¢ 3anpocomM 06 ero CoxXxpaHeHuu.

(3

[lna 6bICTPOro BbI30Ba KOMaH/bl CNYXUT kHoMka Co3aaTh AaHHble, HaxoAsaLWwasncs Ha
naHesIM OCHOBHbIX (PYHKLIMIA NporpamMmbl.

CMOTpU Takxe:

MeHio ®aiin, komaHga OTKpbITh AaHHble, koMaHaa CoxpaHuTb AaHHbIe.

6.4  OTKPbITb AaHHbIE - MeH0 Paiin

3Ta KoMaHAa CNyXuT A8 OTKPbITUSA CyLLEeCTBYHOLLEro haina ¢ AaHHbIMK, KOTOPbIA Obin paHee
COXPaHeH Ha AWCKe C MOMOLLbI0 KOMaHAbl CoxpaHuTb AaHHble unn CoXpaHUTb AaHHbIe Kak.
OpHOBPEMEHHO C AaHHbIMU CcUMTbIBaETCS paiisi, B KOTOPOM 3anvcaHbl UTOMM PacyeToB a Takke
chaiin co CnNMCKOM OLLIMOOK, 06HAPYXXEHHbLIX BO BPEMS pacyeToB.

BbI30B kOMaHAbl BEAET K OTOOPaXKEHUIO HA 3KpaHe AManoroBoro okHa OTKPbITb AaHHbIE, C
NMOMOLLLbIO KOTOPOro cnefyeT BblopaTb OTKPbIBAEMbIA (hain faHHbIX.

MporpamMma B AaHHbIA MOMEHT MOXET MMETb OTKPbITbIM TO/IbKO OAMH (haiin AaHHbIX. B cBA3M ¢
3TUM, NPY OTKPbLITUM HOBOrO dhaiina TekyLwmin dpainn ¢ gaHHbIMK ByaeT yaaneH ns nporpammsl. B
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crlyyae, ecnv B TEKyLUMIA haiin BHECEHbI U3MEHEHNWS, NporpamMmma nepes ero yaaieHnem Bblgact
co06LeHne ¢ 3anpocomM 06 ero CoxXxpaHeHuw.

=

[lna 6GbICTPOro BbI30Ba KOMaH/bl CNYXUT KHoMka OTKPbITb AaHHble, HaxoasLwasics
Ha NaHesIn OCHOBHbIX (RYHKLMIA NpOrpaMmbl.

@ KomaHay MOXHO TakKe Bbl3BaTb, HAXUMasa Knasuwly F3.

CMOTpU Takxe:
MeHio ®aiin, komaHga Co3gaTb AaHHble, komaHaa CoxpaHuTb AaHHble, KomaHga CoxpaHuTb
[JaHHble Kak.

6.5 CoxpaHunTb gaHHble - MeHIO Paiis

KomaHga CoxpaHuTb faHHbIe Bbi3blBAET COXPAHEHME Ha AMCKE TEKYLUMX AaHHbIX B aKTVBHOM
haine (Mvs aToro dana oTobpaxkeHo Ha NaHeNn 3aro/loBka nNporpamMmbl).

Ecnu gainn ¢ gaHHbIMK ByfeT coxpaHeH BnepBble, TO HA 3KpaHe 0ToOpasnTCs ANanioroBoe OKHO
CoxpaHuTb faHHble, MO3BONSOLLEe AaTb eMy M. Ecnn nepes coxpaHeHnem aHHbIX
Heo6X0AMMO U3MEHUTb ero NMs UM MEeCTO XpaHeHus (ero MapLupyT), TO criegyeT Bbiopatb
komaHzy COXpaHuTb JaHHble Kak.

[na 6GbICTPOro BbI30Ba KOMaH/bl CNYXUT KHOoMka CoOXpaHUTb AaHHble, HaxoaaLasncs
Ha NaHesIn OCHOBHbIX (RYHKLMIA NpOrpaMmbl.

@ KomaHay MOXHO Takxe Bbl3BaTb, HXnMas Knasuwy F2.

CMOTpU Takxe:
MeHio ®aiin, komaHga Co3gaTb AaHHble, KomaHaa CoxpaHuTb faHHbIe Kak, komaHaa CoxpaHuTb
B hainineDXF, komaHga CoxpaHutb B hainnieWMF.

6.6 CoxpaHuUTb AaHHble Kak - MeHto Paiin

KomaHaa CoxpaHUTb aHHble KaK No3BOJISIET AaTb HOBOE NMS (haiily C TEKYLLMMN AAHHLIMUA 1
COXpaHuTb ero B BbIGPAHHOM MecTe Ha [M1CKE.

Mpu ee BbI30BE MporpaMmMa 0To6pasuT Ha 3KpaHe AMasioroBoe okHO COXpaHUTb JaHHble, B
KOTOPOM CrieflyeT BBECTV HOBOe uMs chaiina.

UT06bl COXpPaHWUTL haii faHHbIX C TEM e UMEHEM 1 B TOM Xe MecTe, crieflyeT Bbi3BaTb
komaHgy CoxpaHuTb AaHHble

CMOTpU Takxe:

MeHio ®aiin, komaHga Co3gaTb AaHHble, KomaHga OTKpbITb AaHHble, KOMmaHga CoxpaHnTb
AaHHble, komaHaa CoxpaHuTtb B (harineDXF, komaHaa CoxpaHutb B dhainneWMF.
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6.7 CoxpaHuTb B haine DXF - meHto Paiin

KomaHga CoxpaHuTb B thansie DXF npyBefeT K COXpaHeHUI0 Ha AMCKe TEKYLLLEro pucyHka B
hopmaTte DXF. Co3gaHHbI thaitsmi MOXeT ObITb CHMTaH NPOU3BOJIbHONM NMPOrpaMmMon,
pacnosHatowen gopmar DXF (Hanpumep, nporpamma AutoCAD).

Mocne Bbl30Ba KOMaHAbl 6yAeT BbICBEYEHO AMasioroBoe okHo CoxpaHuTb B haiinie DXF, B
KOTOPOM HY)XXHO COXpaHUTb UMA dhaiina, npefHasHayeHHOro A1 pUCYHKa.

Ecnu akTyanbHbIM SIBNSETCA OKHO [laHHble - PUCYHKM UK HE GbISIN BbINOIHEHbI pacyeTbl (HeT
MTOrOB pacyeToB), TO ByAeT COXpaHEH PUCYHOK CXEMbI WU MlaHa C AaHHbIMU AJ151 PacyeToB, B
OCTasIbHbIX C/lyYasiX COXpaHSETCSH PUCYHOK C MTOraMm pacyeToB.

CosgaHHbIin dhainn DXF cogepXxnTt CTPYKTypy CNoeB pUCyHKa . Bnarogaps aTomy, BO BpeMs ero
AanbHeinwer 06paboTkn B Apyroi nporpamme C/IoM MOXHO BK/IHOUUTb WU BbIK/THOUNTD, a Takke
MOXHO MM MpUNMcaTb COOTBETCTBYIOLLMWIA LBET, CTU b U TOJILUNHY JINHUN.

Bo Bpems co3gaHus cainna onsa Kaxaoro Cnos ¢ nporpamMmmbl co3garoTcs Asa cos B haiine
DXF. MepBblii X HUX COAEPXMUT IMHUM U €r0 Ha3BaHMe COOTBETCTBYET Ha3BaHWIO CNoSA B
nporpamme Herz C.O.. [ipyroil COAEPXUT 3a/IMBKY, a ero Ha3BaHue uMeeT BHavasie
[onosHuTeNbHble BYKBbl ZZZ .

CraH4apTHO C/10M C 3a/IMBKOI BbIK/TtOUeHbI B dpaiinie DXF. BbIk/I0UeHbl Takke CNou pUcyHka,
KOTOpble He BblIN BbIGPaHbI, KakK npegHasHavyeHHble /19 neyaru.

Mpn noMowmn KoMaHAbl PopmaT C/I0EB PUCYHKA, BbI3bIBAEMOWN U3 MEHIO [aHHbIe U MeHto Toru
, MOXHO YCTaHOBUTb, Kakue C/ov pucyHka byayT nevararbCs, a TeM caMbiM OyAyT BK/IHOYEHbI B
thainne DXF.

UT06bl NPOCMOTPETDL, KaK 6yAeT BbIrNA4eTb PUCYHOK, 3anncaHHbli B gpainne DXF, nydwe
BOCMO/1b30BaTbLCA OKHOM NpeaBapuTesibHOro NPOCMOoTPa PUCYHKa nepes nevyarbio, Bbi3bIBAEMOro
13 MeHo Pain npu nomoLLM KomaHabl NMpeaBapuTenbHbIA MPOCMOTP PUCYHKA.

Mpadhmueckme cMMBO/bI apMaTypbl U akCeCCyapoB 3anoMUHalTCs B BUAe 6/10KOB, UTO
3HaUMTENbHO 0bneryaeT Ux JasibHeLwyo NpaBky 1 NO3BONSIET ObICTPO MOANMLMPOBATL X
BUA,

Bcem TekcTam NpunucbIBaeTCs CTWIb C HA3BaHWEM aHasIOTMYHbIM C/I0SIM PUCYHKA, Ha KOTOPbIX
OHUM pa3MeLLarTcs. ITO NO3BONAET GbICTPO U3MEHUTL PUCYHOK LIpUATA.

CMOTpU Takxe:

MeHio ®aiin, komaHga Co3gaTb AaHHble, KomaHaa CoxpaHuTb faHHbIe Kak, koMaHaa CoxpaHuTb
B haiine WMF.

6.8 CoxpaHutb B dpaisie WMF - meHto Paiin

KomaHga CoxpaHutb B thaiie WMF npuBefeT K COXpaHEeHMo Ha AUCKEe TEKYLLLero pucyHka B
opmate WMF (Windows MetaFile). Co3aaHHbIin dhaiinn MOXET ObiTb CUMTaH NPOU3BOJIbHOM
nporpaMmmoin, pacnosHatoulert gpopmat WMF. K coxaneHunto n3-3a 60/1bLUOIR CNOXHOCTU
NOJTly4eHHbIX PUCYHKOB, HE BCe Nporpammbl CMOTYT MPaBU/IbHO UX CUUTATb.

Mocne Bbl3oBa kKOMaHAbl 6yAeT BbICBEYEHO AMasioroBoe okHo CoxpaHutb B tharineWMF, B
KOTOPOM HY)XXHO COXpaHUTb UMSA dhaiina, npefHasHayeHHOoro AN pUCYHKa.

Ecnu akTyanbHbIM SIBNSETCA OKHO [laHHble - PUCYHKM UK HE GbISIN BbINOIHEHbI pacyeTbl (HeT
MTOrOB pacyeToB), TO ByAEeT COXpaHEH PUCYHOK CXEMbI WN MaHa C AaHHbIMU AJ151 PacyeToB, B
OCTaJIbHbIX C/lyYasiX COXpaHSeTC PUCYHOK C MTOraMm pacyeToB.

Cospgasas painn B dpopmate WMF, nporpamma 3anucbiBaeT TOSIbKO T€ 3/IEMEHTbI PUCYHKA,
KOTOpble HAXOAATCA Ha C/oAX, NpefHa3HavYeHHbIX 418 nevatu.
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Mpy nomoLm KoMaHabl PopmaT CI0EB PUCYHKA, BbI3bIBAEMOrO 13 MEHIO [JaHHbIE NN MEHI0
TOrn, MOXHO yCTaHOBUTb, KaKOW C/10i pucyHka ByAeT HanevartaH, a 3HauuT noMeLleH B thaiin
WMF.

YT06bl NPOCMOTPETD, KaK 6yAeT BbIrNAAeTb PUCYHOK, 3anncaHHbii B painne WMF, nydwe
BOCMO/1b30BaTbCA OKHOM MpeABapuTe/IbHOro NPoOCMOTpa PUCYHKa nepes nevartbio, Bbi3biIBAEMOro
13 MeHo Pain npy nomoLm KoMaHabl MNpeaBapuTesibHbIA MPOCMOTP PUCYHKA.

CMOTpU Takxe:

MeHio ®aiin, komaHga Co3gaTb AaHHble, KomaHaa CoxpaHuTb faHHbIe Kak, koMaHaa CoxpaHuTb
B hainneDXF.

6.9 MeyaTb Tabnuybl - MeHto dainn

KomaHza cnyxuT Ans neyatu UTOroB pacyeToB 1 BEAOMOCTEN MaTepuasioB B Ta6NYHOIK hopMe.
Mocne ero BbI30Ba BbICBETUTCS AUA/IOTOBOE OKHO MeyaTb, B KOTOPOM HY)XHO BblbpaTtb
napameTpbl neyaru.

C uenbio ycTaHOBKM BMa nevataeMbiX UTOrOB pacyeToB, BEAOMOCTEN MaTeprasios,
napameTpoB CTPaHUL, a Takke NpMMeHAEeMbIX 3HaKOB, criefyeT B MeHo ®aiin Bbi3BaTb KOMaHAy
dopmar nevatu.

[lna GbICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa MNevaTb, HaXoAAWascs Ha naHenm
OCHOBHbIX (DYHKLMIA Nporpammbi

CMOTpU Takxe:

MeHio ®aiin, komaHga Popmar neyvaTun, kKomaHga MNMpeasapuTenbHbIl NPOCMOTP Tabnul,.

6.10 TpepBapuUTenbHbIA NPOCMOTP PUCYHKA - MeHI0 Paiin

BbI30B 370 KOMaH bl MPUBEAET K BbICBEUMBaHMIO OKHA [MpeaBapuTenbHbIA NPOCMOTP PUCYHKA.
MNpefBapuTesibHbIA NPOCMOTP AaeT BO3MOXHOCTb A1 NPOCMOTPa, Kak 6yAeT BbirnsaeTb
neyaTaeMblii PUCYHOK CXEMbI UMW M/1aHa C pa3fesieHneM Ha CTpaHuLpbl nepes, BbiNO/IHEHUEM
kOMaHZbl MNeyaTb pucyHKa. DTO NO3BONSET OLEHUTb NPaBUIbHOCTb NIAHUPOBKM PUCYHKA Ha
CTpaHuuax 6e3 ero npeaBapuTesibHON pacneyartku.

Ecnu akTyanbHbIM ABASETCA OKHO JaHHble - PUCYHKU NV HE Gbliv BbINOSIHEHbI pacyeThbl (HeT
MTOrOB pacyeToB), NpeABapuTesibHbIA NPOCMOTP ByAeT KacaTbCA CXEMbl UK M1aHa C AaHHbIMU
[ANA pacyeToB, a B OCTa/lbHbIX C/yYasix NpefBapuTesibHbIli NPOCMOTP NPeACTaB/IAeT CXeMy Un
MJaH c uToramMmy pacyeToB.

B cnyyae, ecnm nnaHNpoBKa pUCYHKa Ha CTpaHULLE HEYMECTHA, TO CYLLECTBYET BO3MOXHOCTb
BBOAA M3MEHEHUIA C NOMOLLBI0 KOMaHAbl dopMaT nevatn pUcyHka.

£ [nsa 6bICTPOro BbI30Ba KOMaHAb! CYXWUT KHOMkKa MNpeaBapuTenbHbINR MPOCMOTP
PUCYHKa, HaxoAsALWascs Ha NaHeM OCHOBHbIX OYHKLMIA Nporpammbl

CMOTpU Takxe:

MeHio ®aiin, komaHga MNevaTb pucyHka, KomaHga ®opmaT nevatn pUCcyHka.
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6.11 TlpeaBapuTenbHbLIN NPOCMOTP Tabnuy - MeHto Pann

BbI30B 3TOM KOMaHAObl NPUBEOET K OTOOpaXkeHNto Ha 3KpaHe okHa [MpedBapuTenbHbIA MPOCMOTP.
MpenBapuTenbHbI NPOCMOTP AAaeT BO3MOXHOCTb ANd NpOCMOTpa, Kak ByayT BbIrNsaeTb
neyaTaemble CTpaHuLUbl Nepen BbiNONHEHMEM KoMaHabl [levatb Tabnuy (meHto dainn). 310
NO3BONSAET OLEHUTL NPaBUITbHOCTL NITAHMPOBKN TEKCTA Ha CTpaHuue 6e3 ero npeaBapuUTENbHON
pacrnevaTku.

B cny4yae, ecnun nnaHMpoBKa TEKCTa Ha CTpaHuLEe HeyMeCTHa, TO CyLlecTByeT BO3MOXHOCTb
BBOJA M3MEHEHUI C MOMOLLbI KoMaHabl dopmat neyatu.

Ei' ,D,J'IF-I 6bICTp0FO Bbl30Ba KOMaHAbl CITYy>XUT KHOMMKa I'Ipep,BapMTeanblﬁ npocMoTp TaGnVII.I,,
Haxoadwadacda Ha naHernnnm OCHOBHbIX beHKLI,VIIZ nporpamMmmbl
CmMoTpu Takxe:

MeHto Paiin, komaHga lNMevatb Tabnuy, komaHga Popmart neyaTu.

6.12 ®opmaTt neyaTm pUCcyHkKa - MeHro Paun

KomaHaa ®opmat neyaTm pucyHKa CnyxuT Ansi yCTaHOBKM MacluTaba nevyataemoro pucyHka,
napaMeTpoB CTPaHuL, U APYrMX NapaMeTpoB BbIBOAA Ha NroTTep unm npuHtep. Mocne ero
Bbl30Ba Ha 3KpaHe NosIBUTCSI AnanoroBoe okHo ®opmat nevaTu, C MOMOLLbI KOTOPOro MOXHO
onpeaenuTb TUM NNoTTepa UNM NpUHTEpa, pasmMepbl CTpaHul, cnocob nogayn Gymarun, macluTab
ne4yaTaemMoro pUcyHka, napameTpbl CTpaHULbI.

&

,D,J'IFI 6bICTpOFO Bbl30OBa KOMaHbl CITYy>XUT KHOMMKa CDopmaT ne4yaTtun pUCyHka,
HaxoaAwaAacAa Ha naHesin OCHOBHbIX beHKLI,VII?I nporpamMmmbl

CMoTpuU Takxe:

MeHto ®ain, komaHga NMeyaTb pucyHka, komaHaa lNMpegsapuTeribHbIA NPOCMOTP PUCYHKA.

6.13 [leyaTb pucyHka - meHr0 Paun

KomaHga cnyxuT Ana nedatu pucyHka CXeMbl UK NnaHa Ha nnotTepe unu npuHtepe. Mocne ero
Bbl30Ba OyaeT BbICBEYEHO AMarnoroBoe okHo lNevyatb, B KOTOPOM Heo6GXxoaMMo BbiGpaTh
napameTpbl neyatn. Ecnu akTyanbHbIM ABNsSieTCs OkHO [aHHble - PUCYHKM Unu pacyeTbl He Gbinu
BbINOSTHEHbI (HET UTOrOB pacyeToB), TO OyaeT BbIBOOUTLCA PUCYHOK CXeMbl UMK NfaHa ¢
[aHHLIMW ONA pacyeToB, B OCTamNbHbIX Cryvasix - PUCYHOK CXeMbl UMW NnaHa ¢ uToramu
pac4eToB.

[nsa yctaHoBkM MacwTtaba nevaTtu, napameTpoB CTPaHUL, HYXXHO 13 MeHio  Pann BbI3BaTb
komaHgy PopmaT nedatu pucyHka.

]

[lns GbicTporo BbiI3oBa KOMaHAbl CNYUT kHormka MevaTb pucyHka, Haxoaswascs Ha
naHenm OCHOBHbIX PYHKLMIA NporpamMmbl
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CMOTpU Takxe:
MeHio ®Paiin, komaHga Popmat neyat pucyHka, komaHaa lNMpeasaputenbHblid MPOCMOTP
puUcyHKa.

6.14 Bbixopn - MeHto Paiin

3Ta KoMaHza CNyXuT A/151 OKOHYaHMSA paboTbl NporpaMMbl.

Ecnu Tekylive AaHHble 6biIM MOANMDULMPOBAaHbI, a ONuUsi aBTOMATUYECKOrO COXPaHeHs
[aHHbIX N0 OKOHYaHWI paboThl Bbik/oUeHa (MeHt MapameTpsl, KomaHaa MapameTpbl), TO
nporpaMma nepeg, okoH4aHWeM paboThl 3anpallnBaeT, CeayeT /i COXPaHATb TEeKyLLMEe AaHHble
Ha Oucke.

CMOTpU Takxe:

MeHto daiin.

6.15 Pab6oTa c danrnamu

OTKpbITVE 1 coXpaHeHve alisioB C faHHbIMU
lMeyaTb UTOrOB

dopmar neyatu

MeuaTb B hopme pucyHka

dopmat neyaTn puUcyHka

MepeHoC WK KonvpoBaHue alisioB npoekTa

6.15.1 OTKpbITUE N COXpaHeHue (hainnoB C JaHHbLIMU

Bnarogaps komaHgam OTKPbITUS 1 COXPaHeHUs hainnos ¢ AaHHbIMW NO/Ib30BaTe/lb NPorpammbl
MMeeT BO3MOXHOCTb KOPPEKTUPOBATL CYLLECTBYIOLME (haifibl AaHHbIX, CO34aBaTb 6UbINoTeEKY
NMPOEKTOB, a TaKXke MCMNoNb30BaTb paHee CoOXpaHeHHble ali/ibl 418 CO34aHUA HOBbIX AAHHbIX.
[Nns OTKPbITUA N coXpaHeHus hainos cnyxart koMaHabl OTKPbITh AaHHble, COXpaHUTb AaHHble U
CoxpaHnTb flaHHble Kak, 3anyckaemble U3 MeHto daiin.

CmMoTpU Takxke:

MeHto daiin.

6.15.2 [Meyatb NTOroB

Kak ntorm pacyeTtos, Tak 1 B€4OMOCTU MaTepMasioB MOryT ObiTb pacnevartaHbl. Ans neyatu
nporpaMmma 1cnosnb3yeT CTaHAapTHbIA NPUHTEP, NPOUHCTAIIMPOBaHHBIN B cucteme Windows.
Bnarogapsi BO3MOXHOCTM (DOpMaTMPOBaHMA 1 NpeaBapuUTe/IbHOro NPOCMoTpa AOKYMEHTOB
nepepg HavyasioM neyaTu, MOXHO TOYHO ONPeAenMTb BHELLHWI BMA, nevyaTaemoli nHopMauun.
KomaHga MNevyatb Tabnuupl, BbidbiBaemas U3 MeHio ®aiin, kpome camoit nevatun, gaet
BO3MOXHOCTb A/151 ONpeAeneHns, Kakast CTpaHuua 1 kakum cnocobom 6yaeT pacnevyataHa.

CMoTpU Takxke:

MeHto ®aiin, komaHga MNevatb Tabnuupl, KomaHaa MNpegsapuTesibHbIA NPOCMOTP Tabnmu,.
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6.15.3 ®opmart neyatu

Bnarogaps popmatupoBaHuio NneyaTy nosib3oBatesib MMeeT BO3MOXHOCTb [/18 Bbibopa cocTaBa
MTOrOB pacyeToB U BEAOMOCTEW MaTepunanoB, NpegHa3HauYeHHbIX 4151 neyaTu.
MOXHO Takxe BblopaTb NapamMeTpbl CTpaHuUL, 1 pasMep wpudTa, UCNosib3yemMoro npu nevyaru.

C uenbio onpefeneHns popmara nevaTu, He06xoaUMO U3 MeHo Paii Bbi3BaTb KOMaH4Yy
dopmar nevatu.

YUT06bI NpocMOTpeTb ahdeKT chopMaTMpoBaHma 6e3 Heo6X0AMMOCTI NevyaTn Ha NPUHTepe,
Heo6xo4uMOo 13 MeHo daiin BblpaTb KOMaHay MpeaBapuTeNibHbIA NPOCMOTP.
CMoTpU Takxke:

MeHio ®aiin, komaHga Popmar nevaTun, kKomaHga MNMpeasapuTenbHbIl NPOCMOTP TabnuL,.

6.15.4 [leyaTb B hopmMe pUCyHKa

Kak faHHble, Tak 1 UTOrn pacyeToB B (hopmMe pYCyHKa CXeMbl UK NaHa MoryT ObiTb
pacrneyataHbl. 119 neyaTn NnporpaMmma 1cnosb3yeT CTaH4apTHBIN NPUHTEP,
NPOUHCTaNIIMPOBaHHbIN B cucteme Windows, nav nnotrep. CywecTByeT BO3MOXHOCTb nevyatu
puycyHka B halin.

Bnarogaps BO3MOXHOCTV chopMaTpoBaHus 1 npeasBapuTtesisHOro NpocMoTpa puUcyHka nepeg
HayasIoM neyartu, MOXHO TOYHO OnpeAennTb BHELUHWIA BU/ NeYaTtaemoro pucyHka.

KomaHga MNevaTb pucyHka, 3anyckaemas ux MmeHo daiin, kKpome camoli neyartu, gaet
BO3MOXHOCTb /19 OnpejefieHuns, Kakas CTpaHuua 1 kakum cnocobom byaet pacnevaraHa.

PYCYHOK Kak ¢ fJaHHbIMM [/19 pacyeToB, Tak U UToraMy pacyeToB MOXHO 3anucaTb B halin B
hopmate DXF nam WMF. [ns 3T0ro cnyxut komaHgbl CoxpaHuTb B haiine DXF n CoxpaHuTb B
hanne WMF, Bbi3blBaeMble U3 MeHio Paiisn.

CMoOTpU Takxke:

MeHto ®aiin, komaHga MNevatb pucyHka, komaHga MNMpeasapuTenibHbIR NPOCMOTP PUCYHKA.

6.15.5 dopmat nevyaTn pUcyHka

Bnarogaps dpopmatupoBaHuio neyvartu, nNosib3oBaresib MMeeT BO3MOXHOCTb A5 Bbibopa
napameTpoB CTpaHULbl 1 MacluTaba neyaTaemMoro pucyHka.

C uenbto onpegeneHuns hopmata neyaTy pucyHka, He06xoauMo 13 MeHo daiin Bbi3BaTb
komaHgy ®opmaT nevatu puUCyHka.

UT06bI NpocMOTpeTb 3DEKT hopMaTMpoBaHMsa 6e3 nevartn Ha NpuHTepe, HeobxoanumMo 13
MeHto Paiin Bblbpatb KomaHAgy NpeasapuTesibHbI MPOCMOTP PUCYHKA.

CMoTpU Takxke:

MeHio ®aiin, komaHga dopmart neyaty pucyHka, KomaHga MNMpeasaputesnbHbIid NPOCMOTP PUCYHKa
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6.15.6

MepeHoc nnn KonupoBaHue alinioB NpoekTa

[JaHHble Ana npoekTa 3anucbiBaloTca B (haiin ¢ pacwmpeHnem .grd, utoru - B dpaii MAeHTUYHbIM
MMEHEeM 1 pacLuMpeHnem .grr , CNnMCcok ¢ owmnbkamu - B daiin ¢ paclumpeHnem .gre.

[nsa nepeHoca haiinios, CBA3aHHbIX C BbIOPAHHLIM NPOEKTOM, HEO6X0AMMO C NOMOLLbIO
MeHemxepa han/1oB CKONMPOBaTb NN NepPeHecTn daiisibl C UMEHeM NPoeKTa 1 Bbile
npvBeAeHHbIMN paclumpeHamu. Hanpumep, Ans konuposaHusa gainnios npoekta przyklad,
cnepyet ¢ nomowbio MeHemkepa hanioB ckonuposaTb (halisbl

przyklad.grd, przyklad.grr u przyklad.gre.

[ns nepeHoca TONbKO AaHHbIX A/19 pacyeToB AOCTaTOYHO CKOMMPOBaTb COOTBETCTBYHOLLMI doaiin
C paclumpeHvem .grd.

6.16 [lpaBKa - MeHto

MeHto MpaBKa CoAepXUT KOMaH/bl, CBA3aHHbIE C onepauusiMi pefakTypoBaHus,
BbINOJIHAEMbIMY NPU BBOAE AaHHbIX HA Cxeme, B Tabnmuax n pucoBaHUmW NIaHOB 3TAXEN.

UT06bI BbIOPATh AasibHENLLYIO MHopMaL Mo, He06X0AMMO BbiGpaTb Ha3BaHne KoMaHabl:

OTMeHUTb

Bblpesatb

KonuposaTtb
Bctasutb
Ypanutb
CrpynnupoBsartb

Pasrpynnuposatsb

MepeHecTn Ha ApYrow Crioi

Co3patb 610K
Cpoepyowmin atax
PasmMHOXnTb BfieBO
PasmMHOXnTbL BNpaBo

OT06pa3nTb B/IEBO

OTpo6pasnTb BNpaso

CMOTpU Takxe:

BBog, AaHHbIX Ha cxeme.

OTMeHa nocnegHei onepaumn pefakTypoBaHus.

MNepemeLLeHre BblAENEHHOIO oparMeHTa U3 akTMBHOW Tabnuubl
B 6yhep obmeHa.

KonnpoBaHue BblgenieHHoro gparmeHTta B 6ycep obmeHa.
BcTaBka cogepxmnmoro 6ycgepa obmeHa.

YpaneHve BblAeNeHHOro hparmeHTa Tabnmupi.
pynnupoBKa BblAE/IEHHbIX 3/1IEMEHTOB PUCYHKA.

OTmeHa rpynnupoBkK rpadryeckmx 06 beKkToB
(PasrpynnupoBaHue)

3meHeHre cnos 3afaHHbIX rpaddnyecknx 0ObLEKTOB.

Co3sfaHne HOBOro rpacnyeckoro 6710ka B BUAE 3/1IEMEHTOB,
BblZJ€/IEHHbIX HA CXEME.

Pa3sMHOXeHWe Bble/IeHHbIX 3/IEMEHTOB CXEMbl Ha cneaywwem
aTaxKe.

Pa3sMHOXeHne BblAe IeHHbIX 3/IEMEHTOB CXEeMbl B/EBO.

Pa3MHOXeHWE BblAENEHHbIX 3/IEMEHTOB CXEMbI BMPaBso.
MponcxoanT 3epKasibHOe 0TOO6PaXeHNe B/IEBO BblAENEHHbIX
06BEKTOB.

MponcxoanT 3epkasibHOe 0TOOPaXEHNE BMNPaBO BblAe/Te€HHbIX
06BEKTOB.
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6.16.1 OTMeHUTb - MeHIo lNpaBkKa

BbI30B 37Ol KOMaHAbl NpMBeAET K OTMEHe Noc/iefHei NpoBeAeHHOl onepauun peaakTMpoBaHus,
€C/N cylLlecTByeT Takas BO3MOXHOCTb.

[lna 6bICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa OTMEHUTb, HaXoAsALWAsCcs Ha naHenu
OCHOBHbIX (DYHKLMI Nporpammbi

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXXMMasi kombuHauuio knasuw Alt +BKSp.

CMOTpU Takxe:

MeHto MNpaBka, BBoa faHHbIX Ha cxeme.

6.16.2 BcTaBuUTb - MeHI0 NpaBka

BbI30B 31O KOMaHAbl NPUBEAET K BCTaBKE B PUCYHOK 06BEKTOB 13 Byhepa obmeHa.
CooTBeTCcTBYOLME 0OBEKTLI MOXHO MOMECTUTb B Bydep o6MeHa, NCnosib3ys KoMaHbl
KonuposaTb uan Beipe3aTb , Bbi3biBaemble U3 MeHH0 NpaBka.

Mocne Bbl30Ba ee Kypcop MbImM npumMeT doopmy bydhepa obmeHa
B 3T0 Bpems Hy)XXHO KypCcOpOM MbILUM YKka3aTb MECTO BCTaBKM cop,epmmwloro 6ychepa obmeHa u
HaxXaTb NIEBYI0 K/1aBULLY MbILLKW. 3aTeM [epxa HaxkaTol /IEeBYH0 KNaBuLly Mbiln, NEPeEMECTUTb
BCTaB/isieMble rpaduyeckme 06beKTbl B 3a4aHHOE MEeCTO M OTMYCTUTb NIEBYHO K/1aBMLLY MbILLIN.

=)

[lna 6bICTPOro BbI30Ba KOMaH/bl CMYXWUT KHOMKa BCcTaBUTb, HaXoAsaLWascs Ha naHenm
OCHOBHbIX (DYHKLMI Nporpammbi

@ KomaHAy MOXHO Takxe Bbl3BaTb, HaxXnmas kombrHaumto knasuw Ctrl+V n Shift +Ins.

CMOTpU Takxe:

MeHto MNpaBska, komaHaa KonvposaTb, KoMaHaa BoipesaTs, BBog AaHHbIX Ha cxeme.

6.16.3 KonupoBatb - MeHIo NpaBkKa

KomaHga cnyxuT ons KonmpoBaHUs BblAeNeHHbIX rpadinyeckux 06 bEKTOB Ha PUCYHKE 1
nepemMeLLeHus nx B 6ychep obmeHa. XpaHsiwmecs B 6ypepe o6mMeHa fAaHHble MOXHO BCTaBUTb B
Apyroe mMecTto Tabnuubl, UICNOMb3ys KOMaHay BcTaButh, Bbi3BaB ee U3 MeHto [paBka.

[lna 6GbICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa KonvpoBaTb, Haxoasulascs Ha naHesm
OCHOBHbIX (DYHKLMI Nporpammbi

@ KomaHgy MOXHO Takxe Bbl3BaTb, HaxXnmas kombuHaumio knasuw Ctrl+C unum Ctrl+ins
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CMOTpU Takxe:

MeHto MNpaBka, komaHaa BctaButs, komaHaa Beipesats, BBoa faHHbIX Ha cxeme.

6.16.4 Bblpes3aTb - MeHIO NpaBka

KomaHza cnyxvt ans yaaneHus BblAeNIeHHbIX rpadpuyeckmx 3/1eEMEHTOB Ha PUCYHKE U
nepemMeLLeHus nx B 6ycep obmeHa.

CoxpaHeHHble B 6yhepe o6MeHa faHHble MOXHO BCTaBUTb B ApYroe MecTo PUCYHKa, UCNoJb3ysA
KomaHay BcTtasuTs,

&

[lna 6bICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa Bblpe3aTb, HaxoAsaLWwascs Ha naHenm
OCHOBHbIX (DYHKLMIA Nporpammbi

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXMmast kombuHaumio knasuw Ctrl+X nnn Shift
+Del.

CMOTpU Takxe:

MeHto MNpaBka, komaHaa BctaButs, komaHaa KonvposaTb, BBog AaHHLIX Ha cxeme.

6.16.5 Ypanutb - MeHlo NpaBka

KomaHza npvBefeT K yAaNIEHUIO BblAENEHHbIX 06EKTOB C PUCYHKA.

@ KomaHgy MOXHO Bbi3BaTh, HaxXumas knasuwly Del.

CMOTpU Takxe:

MeHto MpaBska, komaHaa KonvposaTb, KoMaHaa BbipesaTs, komaHaa BecTaBka, BBog AaHHbIX Ha
cxeme.

6.16.6 CrpynnupoBaTtb - MeHIo [paBkKa

Mo 3Tol KOMaHAe NPOMCXOAWT rPYNMNUPOBKA BbIAENEHHBIX HA PUCYHKE 06BEKTOB. MNocne
rPYNNUPOBKM CTPYNMMPOBaHHbIE 06BEKTHI TPAKTYHOTCS KaK OAMH OOBEKT.

&

[4n5 6bICTPOro BbI30Ba KOMaHAb! CYXWUT KHonka CrpynnMpoBaTth, Haxoaswascs Ha
NaHen OCHOBHbIX (DYHKLIMIA MporpamMmsi.

@ KOMaH/y MOXHO Takxe Bbl3BaTb, HaXXMMasi KOM6OMHaumio knasuw Ctrl+G.

CMOTpU Takxe:
MeHto MNpaska, komaHga PasrpynnuposaTtb, BBog AaHHbIX Ha cxeme.

6.16.7 PasrpynnupoBatb - MeHIo [1paBKa

Mo KoMaHze NPOMCXOANT OTMEHA rPYNNPOBKMN BblAENEHHbIX HA PUCYHKE rpynn 06GBHEKTOB.

H
s N5 6bICTPOro BbI30Ba KOMaHAb! CNYXWT KHOMKa Pa3rpynnMpoBatbh, HaxoasLascs

Ha MaHe OCHOBHbIX (DYHKLIMIA NporpamMmsi.
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@ KOMaH/y MOXHO Takxe Bbl3BaTb, HaXKMMasi KOMOMHaumio knasuww Ctrl+U.

CMOTpU Takxe:
MeHto MNpaBka, komaHaa ["pynnuposBaTb, BBoA AaHHLIX Ha cxeme.

6.16.8 [lepeHecTun Ha Apyroi cnow - meHro NpaBka

KomaHza cnyxuT Ans nepeHoca BblAe/IeHHbIX HA PUCYHKE 06BEKTOB Ha Apyrue Criow.
CTaHgapTHbIEe 3/1IEMEHTbI pUCyHKa (Tpy6onpoBoAbl, OTONUTE/IbHbIE NPUMGOPLI, apMaTypa,
NepeKpbITAA U T.M.) NPUNUCLIBAKTCA HA MOCTOSAHHO K CBOMM CTaHAaPTHbLIM C10AIM. 3aTO /IMHWK,

OKPY)XXHOCTW, TEKCTbI U T.MN. (3/1IEMEHTLI, BblbMpaemble ¢ 3akiagku Mpaduvka b Ha naHenu
oyHKLMIA prcoBaHMsA) MOTYT ObITb NPUNUCaHbI K MPOU3BOJIbHOMY C/10K0, CO34aHHOMY
nosib3oBaTesieM.

Mocre Bbi3oBa KOMaH/bl OyAeT BbICBEYEHO AMaNoroBoe OKHO C/ion pUCYHKa, B KOTOPOM HYXHO
BblGpaTb HOBbIE C/IOU, NPEAYCMOTPEHHbIE A1 yKa3aHHbIX 06bEKTOB. O6BHEKTbI MOTyT ObITb
nepeHeceHbl TO/IbKO Ha C/1I0U, CO34aHHble Nosib30BaTesieM Un Ha CTaHA4apTHBIA CNoi ¢
cumBosiom “0”.

CMOTpU Takxe:

MeHto MNpaBka, BBoa faHHbIX Ha cxeme.

6.16.9 Cospgartb 6/10K - MeHto NMpaBka

BbI30B 3TOl KOMaHAbl NPUBELET K CO34aHUI0 HOBOTO 6/10Kka B BuAe rpamuyeckmx 06BbEKToB,
BblJJ€/IEHHbIX HA PUCYHKe. BI0KM MOryT 6bITb 3aTeM BCTaB/EHbI B MPOM3BO/IBHOM MECTE pUCyHKa
B TEKYLLEM M HOBOM MPOEKTaX.

@ KomaHay MOXHO BbI3BaTb, HXXUMasa KomouHauuo knasmw Ctrl +B.

CMOTpU Takxe:

MeHto MNpaBka, BBoa faHHbIX Ha cxeme.

6.16.10 Cnepgyrowmin atax - MeHto MNMpaBka

KomaHza pa3MHOXaeT Ha CcrnefytoLleM 3Taxe BblAeNeHHbIe Ha PUCYHKEe rpadnyeckne 06bEKTbI.
STa onepauus LWMPOKO NPUMEHSIETCA NMPY CO34aHNN AaHHbIX AJ151 NOBTOPSOLLLErocs
060pyi0BaHMS Ha CNeayoLmMX aTaxax.

[lna 6GbICTPOro BbI30Ba KOMaH/bl CNYXWUT KHoMka CrieayoLnii aTax, Haxoasawascs
Ha naHenu YYHKUMIA pucoBaHmMs B 3aknajke Pa3aMHOXeHMe N 6/10KU

Co3pgaBasn oyepefHble 3Taxu, Nporpamma yBennmunsaeT CUMBO/Ibl YHACTKOB M MOMELLLEHUIA Ha
100 unu Ha 1000. Ha aTo cnegyeT 06patuTb BHUMAHWE NMpu HyMepaw M 3/1eMeHTOB
060py0BaHNA.

COOTBETCTBEHHO HYMepYs 3/1IeMeHTbI 060PYyL0BaHUA Y MIaHNPYS 0YepeHOCTb BBOAA AaHHbIX,
MOXHO 3HAYMTENIbHO YCKOPUTb NPOEKTHbIE PaboThbl.
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MapameTpbl yBE/IMYEHUSA HOMEPOB YYaCTKOB U NOMELLEHUI MOXHO YCTaHOBUTb B Masior0BOM
okHe lMapameTpbl paboTbl NPorpaMMbl, Bbi3biIBAEMOM 13 MeHI0 MapameTpbl Npy NOMOLLU
KomaHAabl [MapameTpbl.

CMOTpU Takxe:

MeHto MNpaBska, komaHga PasmMHOXUTL Bf1eBO, KOMaHaa Pa3MHOXUTL BNpaso, BBoA AaHHbIX Ha
cxeme.

6.16.11 Pa3MHOXWUTb B/1eBO - MeHIo [paBka

KomaHga pa3smHOXaeT BNeBO BblAe/IeHHbIE HA PUCYHKe rpacuyeckme 06beKTbI.
3Ta onepauus LIMPOKO NPUMEHSETCA NPU CO34aHNM AaHHbIX A1 MOBTOPAOLLErocs
060py0BaHNSA.

(1]

[lna 6GbICTPOro BbI30Ba KOMaH/bl CMYXUT KHOMKa Pa3aMHOXUTb BIEBO, HAX0AALLASCS

Ha naHenu YyHKLUMIA pucoBaHns B 3aknaake PaaMHoOXeHMe 1 6/10Ku

Pa3mHOXas BblaeneHHble rpadmyeckne 06bEKTbI, Mporpamma HymepyeT CUMBOJ/Ibl y4aCTKOB,
nomeLleHnin. Hy)kHo 06paTuTb BHUMaHUEe Ha HyMepauuio 3/1eMeHToB 060pyf0BaHus.
COO0TBETCTBEHHO HyMepys 3/IeMEHTbI 060PYA0BaHNS U NAaHNPYs 04epesHOCTb BBOAA AAHHbIX,
MOXXHO 3HAYMTE/IbHO YCKOPUTb NMPOEKTHbIE PaboThl.

CMOTpU Takxe:

MeHto MpaBka, komaHga Cnegyrowmin atax, , komMaHga PasMHOXWUTb BNpaso, BBoA faHHbIX Ha
cxeme.

6.16.12 Pa3MHOXWUTb BNpaBo - MeHto [1paBKa

KomaHza pa3MHOXaeT BMpaBO Bble/IEHHbIE HA PUCYHKE Tpadhuyeckme 06bEeKTbI
3Ta onepauus LWMPOKO NPUMEHSIETCA NMPY CO34aHNN AaHHbIX AJ151 NOBTOPSOLLLErocs
060pyi0BaHMS Ha CNeAyrLWMX Taxax.

[1={

[lns 6bICTPOro BbI30Ba KOMaH/bl CMYXWUT KHOMKa Pa3aMHOXUTb BNpaBo,
HaxoasLWasica Ha naHeny PYHKUUIA pucoBaHns B 3aknaake PasamMHoXeHue 1 610Ku

Pa3mHOXas BblaeneHHble rpadmyeckne 06bEKTbI, Mporpamma HymepyeT CUMBOJ/Ibl y4aCTKOB,
nomeLLeHnin. Hy)kHo 06paTuTb BHUMaHUEe Ha HyMepauuio 3/1eMeHTOB 060pyL0BaHus.
COO0TBETCTBEHHO HyMeEpYs 3/IeMEHTbI 060PYA0BaHNS U NAaHNPYs O4epefHOCTb BBOAA AAHHbIX,
MOXXHO 3HAYUTE/IbHO YCKOPUTb NMPOEKTHbIE PaboThl.

CMOTpU Takxe:

MeHto MpaBka, komaHga Cneayrowmin atax, komaHga PasMHOXUTL BNeEBO, BBOA, faHHbIX Ha
cxeme.
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6.16.13 OT06pa3unTb B/IEBO - MeHIO MNMpaBka

Mo KOMaHze NPONCXOAUT 3epKasibHOE 0TOBPaXKEHNE BIEBO 0OBEKTOB, BblE/IEHHbIX HA PUCYHKE.

4t

[lna 6bICTPOro BbI30Ba KOMaH/bl CNYXUT kHoMka OTO6pa3nTb BNIEBO, HAXOAALLASACS

Ha MaHe OCHOBHbIX (DYHKLIMIA NporpamMmsi.

CMOTpU Takxe:

MeHto MpaB.ka, komaHga OTo6pasnTbL BNpaso.

6.16.14 OTo6pa3nTb BrNpaBo -

MeHIo lNpaBka

Mo KoMaHze NPONCXOAUT 3epKasibHOE 0TOBPaXKEHNE BNPaBO 06EKTOB, BbIAENEHHBIX HA PUCYHKE.

)

Ha MaHeM OCHOBHbIX (DYHKLIMIA NporpamMmsi.

CMOTpU Takxe:

MeHto MpaBka, komaHga OTo6pasnTb BIEBO.

6.17 Bwup - MeHto

MeHto Bua, cofepxut KOMaH/bl, CBSI3aHHbIE C NaHesIAMM UHCTPYMEHTOB U OKHaMu A5t
rpachuyeckoro BBOAA AaHHbIX HA CXEMe, a Takxe NpeAcTaB/IeHNs UTOrOB B rpachyeckoit

dhopme.

UT06bI NOMYYnTb fa/ibHENLWY0 MHJIOPMaLUUIo, HE0O6X0AMMO BbliGpaTh NMSA KOMaHAbI:

MaHenn MHCTPYMEHTOB
[MoBOPOT B OKHe
CBolicTBa puUcyHka
Zoom +

Zoom -

Zoom - BECb PUCYHOK
Zoom - BcA 06/1aCTb pUCOBaHUSA

Zoom - (pparMeHT pucyHka
Zoom njiaBHo
Mpeabloywmnin macwtab
MepemelleHne pucyHka

MoouncTnTb PUCYHOK

OTOo6paxeHne Unn cKkpbiTe NnaHesnen NHCTPYMEHTOB.
MoBOPOT MO YaCcoBOi CTPeskKe BuAa C PUCYHKOM.

YcTaHOBKa CBOWMCTB akTya/lbHOTO BMAA PUCYHKaA.

YBenmueHne mMaclutaba akTyaslbHOro pUcyHka.
YMeHbLUeHe MacluTaba akTyasibHOro pUCyHKa.

YcTaHoBKa MacluTaba akTyaslbHOro pucyHka Tak, YUTo6bl OH
6bl/1 BECb BUAEH.

YcTaHoBKa MacluTaba akTyaslbHOro puCcyHka Tak, 4Toobl
6blna BugHa BCs 061acTb, LOCTYNHAA [/ pUCOBaHNS.

Bbi6bop npocmarpusaemMoro gpparMeHTa pucyHka.
MnaBHOe U3MeHeHNe maclitaba pucyHka.
BoccrtaHoBneHue npeabiayliero macutaba pycyHka.
lMepemelleHne BCero pucyHka.

MofuncTka BUAMMbIX PUCYHKOB.

[nsa 6bICTPOro BbI30Ba KOMaHAb! CYXUT KHonka OTO6pasnTb BNPaBo, HaXoAsLLasAaCcs
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6.17.1 [NaHenun MHCTPYMEHTOB - MeHio Bua

Bbi6op 3TOM KOMaHAbl OTOGpaXxaeT AMasioroBoe OKHO [NaHenn MHCTPYMEHTOB, cryxatllee ans
YyCTaHOBKM BMa NaHes I OCHOBHbIX (PYHKLMIA NporpamMmbl U NaHenn yHKLMA pucoBaHns.

CMOTpU Takxe:
MeHio Bua.

6.17.2 [loBOpPOT B OKHe - MeHI0 Bup

Bbi6bop KOMaHAbl NpuBeAeT K MOBOPOTY MO YACOBOW CTPEsIKe YacTu OKHAa [/1 PUCYHKA U
Tab/IMYHOM YacTy B okHe [aHHble - PUCYHKM nnn ATorm - PUCYHKN.

CMOTpU Takxe:

MeHio Bua, BBog faHHbIX HA CXeMme.

6.17.3 CBoiicTBa pUCyHKa - MeHto Bug,

KomaHpa Bbi3biBaeT anasiorosoe okHo CBOICTBaA pUCYHKa, KOTOpOe NO3BOJSET YCTaHOBUTL
CBOWCTBA aKTyas/IbHOro pUCyHKa CO CXeMOi 060pyA0BaHUA UK MJIAHOM.

@ KomaHay MOXHO BbI3BaTb, HaXXMMasa KomouHaumo knasuw Ctrl +G.

CMOTpU Takxe:

MeHio Bua, BBog faHHbIX HA CXeMme.

6.17.4 Zoom + - meHio Bung

KomaHza npuBoanT K yBe/IMYEeHN0 MacluTaba akTyaJbHOro pucyHka co cxemol 06opyaoBaHus
NAW NNaHOM.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXnMas Knasuwy F7.

CMOTpU Takxe:

MeHio Buga, komaHga: Zoom -, Zoom - BECb PUCYHOK, Z0Om - BCA 06/1aCTb pycoOBaHUA

6.17.5 Zoom - - MmeHI0 Bug

KomaHza npuBoAnT K yMEHbLUEHMI0 MacluTaba akTyasibHOro pucyHka co cxemoli 06opyaoBaHus
NAW NNaHOM.

@ KomaHgy MOXHO Bbi3BaTb, Haxknmas knasuwly F8.

CMOTpU Takxe:

MeHio Buga, komaHga: Zoom +, Zoom - BeCb PUCYHOK, ZO0Om - BCSi 06/1aCTb pUCOBaHNS
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6.17.6 Zoom - BeCb PUCYHOK - MeHI0 Bup

KomaHaa yctaHaBnvMBaeT MacluTab akTyaslbHOro pMcyHka Co CXeMOoi 060pyA0BaHNs MU NIaHOM
TakK, UTOObl OH Obl/T MO/IHOCTLIO BUAEH B OKHE.

@ KomaHay MOXHO BbI3BaTb, HXKMMasa KOMOouHaumo knasuw Ctri+Z.

CMOTpU Takxe:

MeHio Bug, komaHga: Zoom +, Zoom -, Zoom - BCA 06/1aCTb pUCOBaHUSA

6.17.7 Zoom - BcA 06/1aCcTb pycoBaHus - MeHto Bug

KomaHga ycTaHaB/MBaeT MacluTab akTyasbHOTO PUCYHKa CO CXEMOV 060pyA0BaHNs NN NIaHOM
Tak, YToObI OblNa BUAHA BCE NPOCTPAHCTBO, AOCTYNHOE /1 PUCOBaHNS.

@ KomaHay MOXHO BbI3BaTb, HXKMMas KOMOuHaumo knasuw Ctri+A.

CMOTpU Takxe:

MeHto Bug, komaHga: Zoom +, Zoom -, Zoom - BECb PUCYHOK, Z00m - (pparMeHT pPUCYHKa.

6.17.8 Zoom - (hparmMeHT puUCyHKa - MeHto Bug

KomaHpga no3sonseT BbibpaTb paccMmaTprBaeMblii hparMmeHT pucyHka. [locne ee Bbi3oBa
KYpPCOPOM MbILLK (epXKa HaXaTol 1eBYHO KNaBuLLy MblW) HEO6X04MMO BblibpaTh
npocmaTpuBaeMblii oparMeHT pUCyHKa.

@ KomaHay MOXHO BbI3BaTb, HKMMasa KOMouHaumo knasuw Ctri+W.

CMOTpU Takxe:

MeHio Bua, Zoom +, Zoom -, Zoom - BECb PUCYHOK, Z0Om - BCA 06/1aCTb PUCOBaHWS.

6.17.9 Zoom nnaBHO - MeHI0 Bung,

KomaHaa nepeknoyaeT nporpaMmy B pexuM NaaBHOr0 M3MeHeHUst MacluTaba pucyHka. Mocne
ee Bbl30Ba HE06X0AMMO Kypcop MbILLM (AepyKa HaxaToli NeBYHO K1aBuLLY MblLUW) NepeaBuraTb
BBEPX C LIe/1bI0 YBE/IMUEHUSI MacluTaba Uav BHU3 C LiESIbio €r0 YMEHbLLEHMSI.

K Ans 6bICTPOro BbI30Ba KOMaHAb! CYXWT KHOMKa MNiaBHOE N3MEHEHME MacluTaba,
HaxoZsaLascsa Ha naHeny yHKLMIA pucoBaHus.

% KOMaH/y MOXHO Takxe Bbl3BaTb, HaXXMMasi KOMOMHauuMto knaeuw Ctri+E.

CMOTpu Takxe:

MeHio Buga, komaHabl: Zoom +, Zoom -Z0Om - BECb PUCYHOK, Z0Om - BCA 06/1aCTb pyCOBaHMS.
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6.17.10 Tpepgbloywmii macwTab - meHo Bug

KomaHga BbI3blBaeT npeablayLmii Maclitad pucyHka.

®\ A1 BbICTPOro BbI30Ba KOMaHAb! CYXUT KHOMKa MNpeablaywmnin macutao,
Haxoaswascsa Ha naHenu oyHKUNiA pucoBaHus.

% KOMaHAy MOXHO TakXe BbI3BaTb, HaXKMMasa knasuy F6.

CMOTpu Takxe:

MeHio Buga, komaHabl: Zoom +, Zoom -Z0oOm - BECb PUCYHOK, Z0Om - BCA 06/1aCTb pycoOBaHus,
Zoom nnasHoO.

6.17.11 [lepemeLleHne PUCYHKa - MeHIo Bug,

KomaHza nepekntoyaeT nporpaMMy B PEXUM NepeMeLLeHnst pucyHka. Mocne ee Bbi3oBa
KypPCOPOM MbILWN (AepXXa HaXaToW /IeBYHO KaBULLY MbILM) MOXHO NepeaBuratb BECb PUCYHOK.

S

[N GbICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa MNepemelleHne, Haxoasallascs Ha
naHesnn yHKUWIA pUcoBaHUs.

% KOMaH/y MOXHO Takxe Bbl3BaTb, HaXKMMasi KOMOMHaumMio knasuww Ctri+1.

6.17.12 lNoguncTuTb CXemy - MeHto Bung

Bo BpeMs pucoBaHUsi MOXET BO3HVKHYTb CUTyaLMsl, B KOTOPOI nNporpaMma OCTaBWT Ha 3KpaHe
OTMETKM, NepPEMELLEHHBIX U YAaNIEHHbIX 06BEKTOB (T.H. Mycop). BbIGOp 3T0OI KOMaHAbl BbI30BET
NnoAYNCTKY BUJA PUCYHKA B aKTya/lbHOM OKHE.

CMOTpU Takxe:
MeHio Bua.

6.18 [laHHble - MeHIo

MeHto [laHHble COAEPXUT KOMaHAbl, CAyXallve AN BBoAA AaHHbIX, CBA3AaHHbIX C TEKYLLUM
NPOEKTOM

UTo6bl NOAY4YMTb fasibHENLLY0 MHGOPMauunio, He06X0AMMO BblibpaTh Ha3BaHWe KOMaHAbl:

O6wune Beog 06wmx gaHHbIX 06 060py0BaHMM U NapaMeTpoB
pacueToB.

MomeLlleHna BBog, AaHHbIX O NOMELLEeHUAX.

PucyHku padnyeckmnii BBOA AaHHbIX Ha PUCYHKax.

Matepuanbl cTpouTenbHble  [ONOMHEHNE KaTasiora CTPOUTENIbHbIX MaTepUasioB.

KoHcTpykums nognon. oton. npubopa
Co3gaHue katasiora KOHCTPYKLMIA NOAMNO/MbHbIX OTONUTENbHBIX
npnbopoB..

dopmaT C/NI0eB pUCYHKa PenakTmpoBaHve CMI0EB PUCYHKA 4151 U3MEHEHNWS LBETa,
TO/ILUMHBI INHUX, CTWSA 1 pa3mepa wpudTa.

(DOpMaT 9TUKETOK 3/1eMeHTOB (DOpMaTI/IpOBaHVIe BHeLlHero snaa 3STUKeTokK 3/1IeMeHTOB
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060pyi0BaHMsi, pPacnosIOKEHHbIX Ha CXEME.

MpaBka cnucka pucyHKoB PeaakTMpoBaHWE CUCKa PUCYHKOB, BXOAALLMX B NPOEKT.

CMOTpU Takxe:
BBog, AaHHbIX.

6.18.1 O6wMme - MeHto aHHble

KomaHga O6ume Bbi3biBaeT AUanoroBoe OkHO JaHHble - O6wume, cnyxaliee Ans BBoga 06LWmx
[AaHHbIX, KacarLLMXCS NMPOEKTUPYEMOro 060pyA0BaHUSA 1 NapamMeTpoB pacyeToB.

=
e

CMOTpU Takxe:

[lna 6bICTPOro BbI30oBa KOMaH/bl CNYXUT kKHoMka O6LUMe, Haxoasllascs Ha naHesm
OCHOBHbIX (PYHKLMI1 Nporpammbi.

KomaHay MOXHO Takxe Bbl3BaTb, HaXMMasi kombuHauuio knasuw Ctrl +0O.

MeHto JaHHble, BBoA, AaHHbIX, AMan0oroBoe okHO [aHHble - O6uimMe, BBOA AaHHbIX Ha CXEME.

6.18.2 [NomelleHna - MeHto JaHHble

KomaHAaa BbI3bIBAET AMA/IOTOBOE OKHO [laHHble - MoMeLLeHns, cnyxatlee A5 BBOAA AAHHBIX O
MOMELLEHUSIX, KOTOPbIE OTaNIMBAKTCA U O TEX, Yepe3 KOTOpPble NPOXOAAT TPY6ONpPoBOAbI
NMPOEKTUPYEMOro 060pyA0BaHNS.

PesynbTaTbl pacyeToB TeNn/I0NoTePb, BbINO/IHEHHbLIE NPY NOMOLLM nporpammbl Herz OZC, moryT
ObITb HENOCPEACTBEHHO NepeHeceHbl B ANasior0BOe OKHO C AaHHbIMU O NOMELLEHUSIX.

[

=

CMOTpU Takxe:

[nsa 6bICTPOro BbI30Ba KOMaHAb! CMYXUT KHOMKa [aHHble - MomelleHmns,
HaxogALWascs Ha naHeIn OCHOBHbIX (PYHKLMIA NporpamMmbl.

KomaHay MOXHO Takxe Bbl3BaTb, HaXXnMas kombuHauumo knasuw Ctrl +P.

MeHto [laHHble, BBOA4 AaHHbIX, ANnasioroBoe OKHO JaHHble - NomelleHns, BBog AaHHbIX Ha cxeme.

6.18.3 PuUCyHKU - MeHIo [laHHble

KomaHpga Bbi3biBaeT OKHO [laHHble - PUCYHKK, cnyxallee Ans rpadduyeckoro BBoAa AaHHbIX Ha
CXeMe U pUcoBaHus N1aHoB.

[lna 6bICTPOro BbI30Ba KOMaH/bl CNYXUT KHOMKa JaHHble - PUCYHKM, HaxoasLwasics
Ha NaHesIn OCHOBHbIX (RYHKLMIA NpOrpaMmbl.

KomaHay MOXHO Takxe Bbl3BaTb, HaXMmasi kombuHauuio knasuw Ctrl +D.
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CMOTpU Takxe:

MeHto [laHHble, okHO JaHHble - PucyHku, BBog AaHHbIX, BBOA AaHHLIX Ha cxeme.

6.18.4 MaTtepuasibl CTpOUTESIbHbIE - MEHIO [laHHbIe

KomaHAaa BbI3bIBAET AMA/IOrOBOE OKHO KaTasior matepuasioB , Cnyxallee 4711 BBOAA
CTPOUTENBbHbIX MaTepunasioB, KOTOPbIE MOTYT ObITb UCMO/Ib30BaHbI NPY CO34aHNN KOHCTPYKLWIA
noAnosIbHbIX OTONUTENbHBLIX NPUGOPOB.

@ — KOMaHAy MOXHO Takke BbI3BaTb, HaXumasi KOMOMHaLMIo
knasuw Ctrl+M.

CMOTpU Takxe:

MeHto [laHHble, AnasioroBoe OKHO Katasior martepuasios.

6.18.5 KOHCTpYKUMSA NO4N0SbHbLIX OTONUTE/IbHBLIX MPUOOPOB - MeHIO JaHHble

KoMaHaa Bbi3blBaeT ANasioroBoe OkHO [aHHble - KOHCTPYKLMSA NOANOMbHLIX OTONUTENbHbIX
NpuGopoB , Cryxallee A5 BBOAA KOHCTPYKLMIA NOAMNO/bHbIX OTONUTE/bHbIX NPUGOPOB.

CMOTpU Takxe:

MeHio [laHHble, AnanoroBoe OKHO [daHHble - KOHCTPYKUMSA NOANO/IbHBIX OTOMUTENbHBLIX MPUOGOPOB.

6.18.6 dopmart c/noeB PUCYHKa - MeHto [laHHble

KomaHpaa BbI3biBaeT gnanorosoe okHo Cnov pucyHka, npegHasHaueHHoe ans hopMaTnpoBaHms
1 NpaBKWN C/I0EB pUCyHKa. MNpaBka CNOEB PUCYHKA NO3BONSET M3MEHUTb UBET, TO/LWMUHY JINHWK,
TMN 1 pa3mep wpudTa 4na oTAeNbHbIX rpadnyeckmx 06 LEKTOB, PacnoOsIOKEHHbIX HA CXEME U Ha
nnaHax aTaxen.

CMOTpU Takxe:

MeHto [laHHble, komaHaa dopmMart 3TUKETOK 3/1eMeHToB, BBo4 AaHHbIX, Ananorosoe okHo Crion
pucyHka, BBog, AaHHbIX Ha cxeme.

6.18.7 ®opmaT 3TUKETOK 3/IEMEHTOB - MeHI0 [JaHHble

KomaHpfa Bbi3biBaeT aMasioroBoe okHO laHHble - dopmaT 3TUKETOK Ha CXeme, npefHa3HayeHHoe
ANsA hopmaTMpoBaHns BHELIHEro BUAa 3TUKETOK 3/1eMEHTOB 060pyA0BaHUA, PacnoNOXEHHbIX Ha
CXeMe N Ha nnaHax aTaxel. bnarogaps aToMy MOXHO onpefennTb, Kakas nHdpopmaumus 06
afieMeHTax 060pyA0BaHNSA HAXOAUTCA Ha ATUKETKaX.

CMOTpU Takxe:

MeHto [laHHble, komaHaa dopmart CfioeB pucyHka, BBoa AaHHbLIX, AManorosoe OkHO JaHHbie -
dopmart 3TUKETOK Ha cxeme, BBoA faHHbLIX Ha Cxeme.
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6.18.8 [MpaBka cnncka pUCyHKOB - MeHI0 [laHHble

KomaHaa BbicBeUMBaET AnanioroBoe 0kHO CNMCOK PUCYHKOB B MPOEKTE, CyxXallee A/ NPaBKu
CMMCKa PUCYHKOB, BXOASALLMX B NMPOEKT.

CMOTpU Takxe:

MeHio [laHHble, BBOA, faHHbIX HA CXeMme.

6.19 PacuyeTbl - MEHIO

BbI30B 37O/ KOMaHbl NO3BOJIAET BbINO/IHATL PaCyYe€Tbl HA OCHOBE TEKYLLNX AaHHbIX.

[lna 6bICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa PacyeTbl, HaxoAsLwascs Ha naHenm
OCHOBHbIX (PYHKLMIA Nporpammbi.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXnmas Knasuwy F9.

CMOTpU Takxe:

PacueTbl, MeHI0 /ITOorn pacyeTos.

6.20 WTOIrm - meHto

MeHto /ITorn cofiepxat KOMaH/bl, CBSi3aHHble C MPOCMOTPOM UTOrOB pacyeToB, Be4OMOCTel
mMaTepuasioB 1 CnMcKa OWNOOK, CBA3AHHBLIX CTEKYLLMM NPOEKTOM.

UTo6bl NONYYNTH AaIbHENLLYIO NHPOPMALMIO, HY>XXHO BblGpaTb UMSI KOMaH/bI:

O6bwume MpocMoTp O6LLMX UTOrOB pacyeToB.

MomeLlleHus MpOCMOTP UTOrOB pacyeToB NMOMELLEHWA.
Tpy6onpoBobl MpocMOTp NUTOrOB pacyeToB TPYOGONPOBOAOB.
OTonuTenbHble NPMG0OPBI MpoCMOTP UTOrOB pacyeToB OTONUTE/IbHbLIX MPUOOPOB.

KoHCTpykuus nognon. oton. npuéopos

MoanosnbHble OTONUTENIbHbIE NPUOOPSI
MpocmoTp UTOroB nog6opa noAnosibHbIX OTOMUTESbHbIX

nprnbopoB..

Opyrne notpebutenu MpOCMOTP UTOrOB pacyeToB ApPYrnx noTpedutenei.

Hacochbl MpocmoTp napameTposB paboTbl HACOCOB, UCMOJIb3YEMbIX B
o6opynoBaHuu.

LIMpKyNSALUMOHHBIE KOMbLa MpOCMOTP UTOrOB PacyeToB LMPKYALNOHHbLIX KONeLl,.

HacTtpoliku MpocMOTp BEAOMOCTEN C HACTPONKaMn perynvpyroLei
apmatypbl

PucyHku

Own6Kn MpocmoTp cnucka owmnbok, 06HapPY>KEHHbIX BO BPeEMS
pacyeTos.

MaTtepuassl BbI30B MeHI0 ¢ BEOMOCTAMU MaTepuasios.

CopTupoBKa UTOroB CopTupoBka cofepxmmMoro Tabnumubl ¢ UToramy pacyeTos.
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dopmaTnpoBaHue Tabnaui Bbi6op cTpoK 1 cTON6L0B, Kakme 6yayT NpucyTCcTBOBaTb B
aKTVBHOW Tabnuue ¢ ToramMmy pacyeTos.

dopmaT CN0eB pUCYHKa PenakTmpoBaHne CM0eB PUCYHKA C Lie/Tbl0 UBMEHEHMS LiBETA,
TO/ILUMHBI INHUX, CTWSA 1 pasmepa wpudTa.

dopmaT 3TMKETOK 3/1eMeHTOB PopmaTupoBaHue Bua STUKETOK 3/IEMEHTOB 060pyA0BaHNS,
PacnoOXEHHbIX HA PUCYHKaX C MTOraMn pacyeToB.

Ecnu Ans TeKyLmx AaHHbIX HE BbINOJIHEHbI PacyeTbl UK 13-3a OLLUMGOK, 06HAPYXEHHbIX BO
BPEMS pacyeToB, He Gbls1 co3faH haiin c UToramm pacyeToB, TO NporpaMmMa npu MomnbITKe
BbI30Ba KOMaH[, CBA3aHHbIX C UTOraMn pac4yeToB, MH(POPMUPYET 06 OTCYTCTBUM (haiina ¢
nToramu.

NTorm pacyetos, a Takke BeJOMOCT/ MaTtepnasios npeactas/ieHbl B Buae 1abnuy u CXembl.
Cofepxumoe ssyeek aTux TabnnL, He MOXET ObITb M3MEHEHO. 3aTo AOCTyNHa OYHKUMA
KOMMpoBaHus BblgeNeHHoro coparmeHTa B bydiep o6meHa.

B 60/blWIMHCTBE C/yvyaeB cogepxmmoe TabmLbl MOXHO OTCOPTUPOBAaTh COIMacHO BbIGPaHHOro
kntoya. C aToi Lenbio 3 MeHMTorn cnegyeT Bbi3BaTb koMaH4y COpTUPOBKA UTOrOB.

Mpadmueckme 06BLEKTLI HA CXEME C UTOraMu PacyeToB HE MOTYT ObiTb MOANMULMPOBaHbLI. MOXHO
€MHCTBEHHO M3MEHUTb MX BUA NPV NOMOLLM PYyHKLMM DopmaT cnoeB pucyHka n dopmat
3TUKETOK 3/1IEMEHTOB.

CMOTpU Takxe:

KomaHpa Pacuetsl, /iToru pacyeTtoB, MeHi0 MaTtepuasibl.

6.20.1 O6uwwme - meHto NTOorm

BbI30B 3TOIN KOMaHAbl NpUBEAET K 0TObpaxkeHuto Tabnmubl Ntorn - ObLme ¢ o6LWmMMn ntToramm
TEKyLLEero npoekra.

CMOTpU Takxe:

MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.2 lNomeLleHunsa - MeHio NIToru

BbI30B KOMaHAbl NPMBEAET K OTOBpaKeHno Tabnuubl MITorn - NMomeLeHns ¢ utoramm pacyeToB
nomMeLeHNin

CMOTpU Takxe:

MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.3 Tpyb6onpoBoAbl - MeHI0 Toru

BbI30B 31O KOMaHAbl NpyBeAEeT K 0TobpaxeHuto Tabamubl Ntorn -Tpy6onpoBoAbl C UToramm
pacyeToB pa3BoAsLLMX TPyOONpPOBOAOB,

CMOTpU Takxe:

MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.
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6.20.4 OTonuTesibHble NPUOGOPLI - MeHIO VToru

BbI30B kOMaHAbl NpBeAeT K 0TobpaxeHnto Tabnmupl Ntorn - OTonnTenbHble NpUbopsI C
NTOraMm pacyeToB OTOMUTE/IbHbLIX NPUOOPOB, HEMOCPEACTBEHHO NOAK/IOYEHHbIX K_Pa3BOAALLIM
Tpybonposogam.

CMOTpu Takxe:

MeHto Ntorn, meHto PacueTsl, ITorn pacyeTos.

6.20.5 KOHCTpYKUMA NoAanosibHbIX OTONUTESIbHbIX NPUOOPOB - MEHIO NTorn

Mo 37Ol KOMaHAe BbiCBeYMBaeTCA Tabnmua ¢ KOHCTPYKUUAMU NOAMNOMbHbIX OTONMUTENbHbIX
npnbopoB..

CMOTpU Takxe:

MeHto Ntorn, meHto PacueTsl, ITorn pacyeTos.

6.20.6 lNognosnbHble oTONUTE bHbIE MPUOOPbLI - MEHIO NTOrn

BbI30B kOMaHApbl NprBeAeT K 0To6paxeHnto Tabnvupl Itorm - MognonbHble 0TONUTE bHbIE
npubopbl C nTorammn nogdopa NoAMNObHbIX OTONUTE bHBIX NPUGOPOB.

CMOTpU Takxe:

MeHto NTorn, meHto PacyeTsl, ITorn pacyetos

6.20.7 [Apyrve notpedéutenun- meHwo Mitorm

BbI30B kOMaHbl NpUBEAET K 0OTOOpaeHuto Tabnuubl toru - Apyrne notpebuteny_c ntoramu
pacyeToB Apyrux notpebuteneii Tenna.

CMOTpU Takxe:

MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.8 Hacocbl - meHto ITorn

BbI30B KOMaHAbl NpuBeaeT K oTobpaxeHunto Tabavuybl Ntorm - Hacockl. C napametpamu paboThbl
HacoCOoB.

CMOTpU Takxe:

MeHto Ntorn, meHto PacueTsl, ITorn pacyeTos.

6.20.9 UupkKynaunoHHbIe Ko/bLa - MeHio Toru

BbI30B 37Ol KOMaHAbl NPUBEAET K 0TOOPaXEeHMI0 Tabnuubl VTorm - LInpKyNsiuMoHHbIe KonbLa
nToramm pacyeToB LMPKY/ISIUMOHHBIX KOsel, Yepe3 Bce noTpebutenn tenna.

CMOTpU Takxe:
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MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.10 HacTpoiiku - meHto Torm

BbI30B 3TOIN KOMaHAbl NpUBEAET K 0TOOpaxeHuto Tabmubl MIToru - HacTponkn ¢ Be40MOCTbIO
HaCTPOEK perynupyoLLein apmartypbl.

CMOTpU Takxe:

MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.11 PucyHKuU - MeHIo VIToru

KomaHza BbI3bIBAET OKHO UTOrM - PUCYHKK, cnyxalyee Ans rpaddnyeckoro npeactaBeHns
MTOrOB pacyeToB B BUAE PUCYHKA CXEMbI WX M/laHa.

[lna 6GbICTPOro BbI30Ba KOMaH/bl CNYXWUT KHOMKa Torm - PUCYHKN, Haxoaswascs Ha
naHesIM OCHOBHbIX (PYHKLIMIA NporpamMmbl.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXMmas kombuHauuio knasuw Ctrl +R.

CMOTpU Takxe:

MeHto NTorn, okHo Torm - PUCyHKW.

6.20.12 OwWwunbKM - MeHto NTtorun

BbI30B 3TOIN KOMaHAb! NPUBEAET K OTOOPaKEHMIO CMCKA OLLIMOOK, 06HapYyXXEHHbIX BO BPEMS
pacyeToB.

@

[lna 6GbICTPOro BbI30Ba KOMaH/bl CNYXUT KHOMka OWKMOKN, HaxoasaLwascs Ha naHenu
OCHOBHbIX (PYHKLMI1 Nporpammbi.

@ KomaHay MOXHO Takxe Bbl3BaTb, HaXMmasi kombuHauuio knasuw Ctrl +B.

CMOTpU Takxe:

MeHto Ntorn, meHto PacueTsl, ITorn pacyeTos.

6.20.13 Matepuansl - MeHio NTorm

KomaHga Matepuasibl Bbi3blBAaET MEHIO, AaloLiee BO3MOXHOCTb A1 NPOCMOTpa BeAOMOCTel
MaTepranos, UCNO/b3yeMbIX B 060PYL0BaHNN.
B cocTaB nogMeH0 BXOAAT criefyolme KOMaHapl:

Tpy6bI MpocmoTp BeAOMOCTH TpyO.

OTonutenbHble Npubopbl  MpocMOTp BEAOMOCTM OTOMUTE/IbHBIX NPUGOPOB.

ApmaTtypa lMpocmoTp BEAOMOCTU apmMaTypbl.

CMOTpU Takxe:
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MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.14 CopTupoBkKa Tabnuy, - MeHto Mtorun

KomaHaa CopTupoBKa TabnL, CAYXUT 418 COPTUPOBKN COAEPXKMMOro TabnuL, ¢ ntToramm
pacyeToB COrMacHO BbIGPAHHOIO K/itoua.

Mocne ee Bbl3oBa byAeT OTOGPaXKEHO Ha 3KpaHe AnasioroBoe okHO CoOpTMpPOBKa....,
XapakTepHoe A1 akTUBHOW Tabnunupl ¢ uToramu. B ananoroBoMm okHe HeEO6XO4MMO BblOpaTh
K04, OTHOCMTENIbHO KOTOPOro 6yAeT OTCOPTUPOBAHO COAEPXUMOE Tabmubl.

OYHKLMSE COPTUPOBKM 06/1er4yaeT aHasim3 NoslyYeHHbIX UTOroB. Hanpumep, xenas HaTu
OTOMUTE/IbHbIE NPUGOPLI C MaKCUMasIbHbIM OX/TKAEHNEM BO/bI, OCTATOUYHO byaeT
oTcopTupoBaTtb Tabnuuy Mtorm - OTonuTeIbHble NPMGOPLI COM/TACHO K/THYa OXTaXKAEHNE BObI
(dt).

CMOTpU Takxe:

MeHto Ntormn, meHto PacueTsl, ITorn pacyeTos.

6.20.15 dopmaTmpoBaHue TabnL - MeHto NToru

KomaHga cnyxuT gnsa onpegeneHus goopMmata, B KakoM MOXeT ObiTb 0TOOpaxeHa 1 pacnevyaraHa
Tekylaa Tabnmua ¢ ntoramMmm pacuyeTos.

Mpu ee BbI3oBe OyaeT 0TOOPaXeHO AnasnoroBoe okHO PopmaT Tabnumybl... , XapakTepHoe ans
aKkTMBHOI Tabnmupl ¢ nToramu. B ananoroBom okHe cnefyeT BblAeNWTb NONAS BbibOpa,
COOTBETCTBYHOLLME TEM CTON6LaM (B HEKOTOPbIX Tabnmuax Takke CTpokam), KOTopble MOryT ObiThb
noMeLLeHbl B Tabnuuy.

CMOTpPU Takxe:

MeHto NTorn, meHto PacueTsl, ITorn pacyeTos.

6.20.16 dopmart C/N10eB pPUCYHKa - MeHIo /Toru

KomaHza oTobpaxaeT AnanoroBoe okHO Con puUCyHKa, npefHasHauyeHHoe /15
chopmaTMpoBaHNa N pefaKkTUPOBaHUSI C/I0EB PUCYHKA Ha CXeMe ¢ uToramm pacyeTos. MpaBka
C/OEB pUCYHKA NO3BONAET U3MEHUTb LBET, TOLLMHY JIMHUK, TUN U pa3Mep wpudTa Ans
OTAE/bHbIX rpadInyecknx 06 LEKTOB, HAXOASALLMXCSA HA CXEME.

CMOTpU Takxe:

MeHto Ntorn, komaHaa PopmaT 3TUKETOK 3/1IEMEHTOB, AnasioroBoe OkHO Criom puUCyHKa.

6.20.17 dopmaT 3TUKETOK 3/IEMEHTOB - MeHI0 Toru

KomaHza oTobpaxaeT AnasnioroBoe OKHO Toru - dopmart 3TUKETOK Ha CXxeme, npegHasHayeHHoe
4ns hopmaTMpoBaHns BUAA 3TUKETOK 3/1IEMEHTOB 060PYA0BaHUSA, Pacno/IOKEHHbIX Ha CXeMe C
ntoramu pacyeTtos. bnarogaps aToMy MOXHO onpefennTb, kakas nHpopmauus 06 anemeHTax
060py0BaHNSA HAXOOUTCH HA ITUKETKaX.

CMOTpU Takxe:

MeHto NTorn, komaHaa Popmart C/10eB PUCYHKA, ANaSIOrOBOE OKHO [JaHHble - dopmMaT 3TUKETOK Ha
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CXeMe.

6.21 [MapameTpbl - MEHIO

MeHto MapamMeTpbl coaepXXUT KOMaHabl, CBA3aHHbIE C YCTAHOBKOM, COXpaHEHUEM U
BOCCTaHOBIEHMEM NnapamMeTpoB paboTbl NporpamMmbl.

YT06bl HANTK AanbHenwWwy MHDopMauuo, HeobxoanmMo BbiGpaTh Ha3BaHWe KOMaHAbI:

MapameTpbl YcTaHoBKka napaMeTpoB paboTbl NporpamMmbl.
OTKpbITb OTkpbiTUE dhaiina ¢ napameTpamMu NporpaMmbl.
CoxpaHuTb CoxpaHeHue haina ¢ napameTpamMu NporpaMmbl

COXpaHl/ITb KaK CoxpaHeHme napameTpoB B cbaﬁne C HOBbIM NMEHEM.

6.21.1 lNapameTpsbl - MeHI0 NapameTpbl

BbI30B 3TOM KOMaHAbl OTOOpaXkaeT AvanoroBoe okHo [apameTpbl, crnyxallee Ans onpeaeneHns
napaMeTpoB paboTbl NPOrpaMMbl, KacatoLMXCSH COXpaHeHUst pannos, LPUGTOB U
aBTOMaTU4YeCKON HymepaLuuy NOMELLEHWN.

CMoTpu Takxe:

MeHto MapameTpbl, koMaHaa OTKpbITb NapaMmeTpbl, CoxpaHuTb NnapameTpbl, komaHaa CoxpaHuTb
napameTpbl Kak.

6.21.2 OTKpbITb NapameTpbl - MeHto MapameTpbl

OTa KoMaHaa CrnyXuT Ans OTKPbITUSA CyLLeCTBYyoLWero ganna ¢ napametTpaMmy nporpamMmmel,
KOTOPbIN paHee Obin COXpaHEH Ha AUCKe C NOMOLLb kKoMaHa CoxpaHUTb napameTpbl Unu
CoxpaHuTb napameTpbl Kak . [1pn BbI3oBe KOMaHAbl NporpaMmma otobpaxaeT Ha 3KpaHe
ananorosoe okHO OTKpbITb NapameTpbl, B KOTOPOM criefqyeT Bbibpatbe uMs dpanna ¢
KOHcpurypaumen nporpaMmmbl.

Mpwn co3gaHum HOBOro hbarina AaHHbIX NporpaMMa CYMUTbIBAET M3 CBOErO MMaBHOro Karanora
dann CO.GRP, B KOTOPOM XpaHATCA npegnonaraemble napameTpbl Nporpammbl.
Ncnonb3ysa komaHay OTKpbITb NapamMeTpbl MOXHO OTKPbITb APYron dann ¢ napameTpamu,
3amellasa TakuMm obpas3om npegnonaraemble napameTpbl paboTbl Nporpammbl.

CmMoTpuU Takxe:

MeHto I'Iapameprl, KOMaHOa COXpaHI/ITb napameTpbl, KOMaHOa COXpaHI/ITb napamMmeTpbl Kak.

6.21.3 CoxpaHuTb napameTpbl - MeHIo MapameTpbl

KomaHaa CoxpaHuTb napameTpbl NO3BOSSIET COXPaHATb Ha AUCKE TeKyLumMe napameTpbl paboTbl
nporpammebl. MiMsi chaiina, B KOTOPOM XpaHATCS nNapamMeTpbl, TAaKoe e caMoe, kak U ums daiina,
13 KOTOPOTrO TeKyLLMe napaMeTpbl OblNN CYMTaHBI.

Mpw co3gaHmm HOBOTO dhaiina AaHHbIX NporpamMmma CYMTbIBAeT U3 CBOEro MMaBHOro karasnora
daiin CO.GRP, B KOTOPOM XpaHATCS npeanonaraemMble napameTpbl NporpaMmbl.

CMoTpu Takxe:

MeHto I'Iapameprl, KOMaHOa OTKprTb napamMmeTpbl, KOMaHOa COXpaHI/ITb napamMmeTpbl Kak.
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6.21.4 CoxpaHuTb NapamMeTpbl KaK - MeHIo NapameTpsbl

KomaHga CoxpaHuUTb NapamMeTpbl Kak No3BosiAeT AaTb HOBOE NUMS hainy ¢ napameTpamu
paboTbl NporpaMMbl U COXPaHUTL €ro B BbiIbpaHHOM MecTe Ha aucke. [pu ee BbI3oBe nporpaMmmMa
oTobpaxaeT auasnorosoe okHoO CoxpaHuTb napameTpbl Kak, B KOTOPOM C/ieflyeT BBECTU HOBOE
nmsa dhaina, a Takke BblbpaTb MECTO €ro XpaHeHus

Mpu co3gaHnm HOBOTO haina AaHHbIX Nporpamma CUYATbIBAeT U3 CBOEro /1aBHOro Katasiora
hainn CO.GRP, B KOTOPOM XpaHATCA npegnoniaraemble napameTpbl Nporpammbl.

3anncb akTyasibHbIX napameTpoB paboTbl NporpaMMbl B r/1aBHbIN Katasior nporpammel B dpaiin ¢
nmeHem CO.GRP npusefeT K TOMy, YTO OHW CTaHyT npeanosiaraemMbiM Npu Co34aHnUM HOBbIX
hainnoB AaHHbIX.

CMOTpU Takxe:

MeHto MNapameTpsl, koMaHAa OTKpPbITb NapameTpbl, kKoMaHga CoxpaHnTb napameTpb.

6.22 OKHO - MEeHI0

MeHto OKHO COAEPXUT KOMaHAbI, CBA3aHHbIE C 0TOOPaXKEHNEM U YNOPSA0UMBAHUEM CUCTEMbI
OTKPbITbIX OKOH.

YT06bl HATU JasibHENLLYO MHopMaL Mo, He06X0AMMO BbiGpaTb Ha3BaHWe KOMaHabl:

Mo3sanka PacnonoxeHne OKOH B BMUAE MO3auKu.
Kackap, PacnonoxeHne OKOH B BUAE Kackaga.
Ynopagounts APSbIKKM YNOpAaoYeHUe pacrnosioKeHUS OKOH, YMEHbLUIEHHbIX 40 APJbIKOB.

3akpbITb BCe 3akpbiTne BCeX OTKPLITLIX OKOH.

Bo Bpems paboTbl Nporpamma npucoeuHaeT K MeHo OKHO CMUCOK OTKPbITbIX B faHHbIA MOMEHT
OKOH. BbI60p 13 cnucka BeAeT K akTUBM3aL MM OKHA.

6.22.1 Mo3auka - meHo OKHO

BbI30B 3TOI KOMaHAbl NPUBELET K PACMNONOXEHNIO BCEX OTKPbITbIX OKOH 6€3 UX NepekpbITHs - B
BUAE MO3aUKM.

CMOTpU Takxe:

MeHto OkHO, kKOMaHAa Kackag, komaHaa Ynopaaounts ApsbIKA.

6.22.2 Kackapg - meHio OKHO

BbI30B 37Ol KOMaHAbl NPUBEAET K PACnosIOXEHNI0 BCeX OTKPbITbIX OKOH B BU/e Kackaaa,
OCTaB/Isis BUAMMOI NaHe b 3ar/iaBust KaKA0ro okHa.

CMOTpU Takxe:

MeHto OkHO, koMaHAa Mo3savka, KomaHaa YnopaaounTs ApsbIKA.
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6.22.3 Ynopagno4uuTtb Ap/bIKA - MeHO OKHO

BbI30B 3T0iA KOMaHAbl NpnBeaeT K ynopAaaovdnBaHNUO OKOH, YMEHbLUEHHbLIX A0 APJIbIKOB.

CMOTpU Takxe:

MeHo OkHO, KOMaHAa Mo3aunka, komaHga Kackag.

6.22.4  3aKpbITb BCe - MeH0 OKHO

BbI30B 37O/ KOMaHAbl NpuBEAET K 3aKPbITUKO BCEX OTKPbITbIX B p,aHHbIVI MOMEHT OKOH.

CMOTpU Takxe:

MeHto OkHo, kOMaHAa Mo3savka, komaHaa Kackaz, komaHga YnopsagounuTtb ApJibiKu.

6.23 CnpaBka - MeHIO

MeHto CripaBKa BK/IO4aeT KOMaHApbl, CBSA3aHHbIe C JOCTYNOM K MHhopMaLmu, cogepxatieiics B
CrpaBOYHON cUcTeme.

UT06bl HAMTN JasibHENLLY0 MHhopMaL Mo, He06X0AMMO BbiGpaTb Ha3BaHWe KOMaHabl::

CopepxaHue Bbi3biBaeTcs cogepaHne cnpaBoyHOWM CUCTEMBI.
BbI30B cnpasku NHpopmauus Ha Temy, Kak Nonb30BaTbCA CNPaBOYHON CUCTEMOIA.
O nporpamme OTo6paxeHne MHopmauun o0 nporpamme.

6.23.1 CopgepxaHue - MeHio CnpaBKa,

KomaHaa BbI3bIBAET cogepxaHune nporpamMmMbl CripaBka co CMUCKOM CMPaBOYHOM MHGDOPMAaLK.

CMOTpU Takxe:
MeHto CnipaBska.
6.23.2 BbI30B cnpaBku - MeHIo CripaBka

KomaHza Bbi3biBaeT nporpammy CripaBku CO CTaHAAPTHON (NpefocTaBnseMyto Yepes cuctemy
Windows) nHdpopmauuein o npasuiax Nonb30BaHNSA NporpaMmMon cnpasku. HA3blkoBasi BEpCus
3TOI YacTu CrnpaBKun 3aBUCUT OT A3bIKOBOW Bepcumn cuctemsl Windows

CMOTpU Takxe:

MeHto CnipaBska.

6.23.3 O nporpamme - MeHto CrnpaBka

Mpwn BbI30BE 3TOI KOMaHAbl HA 3KpaHe OyaeT 0TO6paXKeHO AMaNoroBoe OKHO C MHdpopmauuein o
nporpamMmme.

CMOTpU Takxe:

MeHto CnipaBska.
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6 CTpyKTypa MeHto

6.24 MeHIo 6bICTPOro gocTtyna

MeHI0 oTo6paXaeTCsa Noc/ie HaxaTusa NpaBoit KNnasuwmn Mbllwn. MeHKo 6bICTPOro gocTyna
COOEPXUT KOMaHAbl, CBA3aHHbIE C PUCYHKOM, Tabnuuel unn anemMeHTaMmm AMasioroBoro OkKHa.

F1 Cnpaek.a

OTHMEHITE Alt+BkSp

Bripesare Chrl
Kompoeare  Chl+C
Beraeume Chrl+f
Hpanme Del

Hatmu ... Chil+F
JaraeHuTe ... Chil+H
Haim ganee Chl+M
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ten.: (495) 617-09-15 (106. 120)
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tei./¢pakc: (343) 385-04-77, 385-04-78
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