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1 CTPYKTYPA NHCTPYKLIN

1

CTPYKTYPA VHCTPYKUU

NHCTpyKuma nonb3oBarens nporpammvbl Meibes C.O. Bepcus 3.8. cocTouT 13 9 pa3aenos u 2
NPUNOXeHUA. Hke npeacTaBieHa KpaTkas xapakTepucTuka oTAe bHbIX pa3iesos.

1.

2.

9.

CTpYyKTYpa MHCTPYKUMW — COAEPXMT KPaTKyl0 XapaKTepUCTMKY OTAeflbHblX pasgesos, a
TaKXe MHhopMaLuto, Kak Nosib30BaTbCs AaHHbIM PYKOBOACTBOM.

O6uiaa xapakTepucTika MnporpaMmbl — MPeAcTaB/ieHa XapakTepucTuKa MporpaMmbl,
cofepxalias WHJopMaLMi0 O ee BO3MOXHOCTSIX, 06/1acTU NPUMEHeHUsl, npeaenax
COMNPOBOAUTE bHBLIX PACYETOB, O COTPYAHNYECTBE C MO/b30BaTE/IEM.

NHCTanNaumna nporpaMmmbl — COAEPXUT MHCTPYKLUIO VHCTa/IALUM NPOrpaMMbl HAa XECTKOM
[INCKeE.

OCHOBbI_06CYXBaHWSA NpPOorpaMMbl — FOBOPUTCSH 06 OCHOBHbIX 3/IEMEHTax MpPoCTpaHCTBa
paboyeli nporpaMmMbl 1 NPUHLMNAX UX 06 CTY)KMBaHUS.

BBO/ laHHbIX — NpeACcTaB/EHbI Lar 3a LaroM oyepeHble 3Tanbl BBOAA AaHHbIX .

PacueTbl — onucaH npoLecc pacyeTos, a Takke onucaH Ha6op N 3Ha4YeHnA napameTpos,
B/INAKOLLINX HA pacCyeThbl.

WTorm pacueToB — onvcaHbl UTOMM pacyeToB.

CTpYKTypa MEHI — OMUCLIBAETCSl 3HAYEHMEe BCEX KOMaHf, BXOAALWX B COCTAB MEHIO
nporpammbl.

ﬂgMMele — npeacTaB/ieHbl NpUMepbl BBOAa AaHHbIX N BbINO/IHEHNA Pac4eTOoB.

KomaHAb! nporpaMmbl MOXHO 3aryCTUTb MPU MOMOLLY MbILLM, K/laBUAaTYpbl, & B HEKOTOPbIX Cydasx
Ha)KaTMeM KHOMKW Ha MaHe/M WMHCTPYMEHTOB. B WMHCTPYKUMM YNOTPe6/soTca creayouye
CVMBO/TbI, pagMyeckn onpegenstolpe cnocobbl 3anycka KoMaHgb!:

2 [l |5

— 3anycCck KomaHgbl C NOMOLUbH MbILLN;

— 3anycK KoMaH/bl NPV NOMOLLY K/laBuaTypbl;

— 3anycK KoMaH/Abl KHOMKOW, pacno/IOXEHHON Ha NMaHe/ M MHCTPYMEHTOB.
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2 OBWAA XAPAKTEPUCTUKA MNMPOI'PAMMBI

Mporpamma Meibes C.O. Bepcus 3.8. npegHa3HavyeHa a1 rpadmyeckori nomouw npm
MPOEKTNPOBAHUM HOBbIX OHO — N ABYXTPYOHbIX CUCTEM LEHTPA/TbHOrO OTOMNJIEHMS,
perympoBaHuy CyLLECTBYHOLLMIX CUCTEM (Hanpumep, B YTENJIEHHbIX 34aHNMSAX), a Takxe npu
MPOEKTUPOBaHUM CETN TPYOONPOBOAOB B CUCTEMAX OX/TXKAEHNS C BO3MOXHOCTbIO MPUMEHEHNS
[MKONSA KaK X0NI040HOCUTENS.

PacueTbl cuctem moryT ObITb BbIMNOJIHEHbI B cneayrowmx sapnaHTax:

1. NpoeKTMpOBaHVe HOBbIX CUCTEM Ha OCHOBE nogGopa Tpy6onpoBOA0B, OTONUTE/bHbIX
NpMG0OPOB, apMaTypbl U NPeABapPUTEbHbIX HACTPOEK;

2. pery/mpoBaHuve CyLLECTBYIOLMX CUCTEM HA OCHOBE NoA60pa MOLLHOCTU VMEOLLYIXCS
OTONUTENbHBIX MPUGOPOB A5 HYX[, OTaN/IMBAEMbIX NOMELLEHWI;

3. NPOEKTMPOBaHMe HOBbIX (JParMeHTOB 060PYA0BaHNS CUCTEM U PETY/IMPOBaHNE UMEHLLYIXCS
thparmeHTOB. DTO 06bEAVHEHVE ABYX NPEAbIAYLYX BapUAHTOB.

Bo Bcex BapuaHTax pacyeToB nporpaMmMa nogompaeTt HaCTPONKM apMaTyphbl C NpessapuTesisHoM
peryimpoBKOMA.

MporpaMmMa AaeT BO3MOXHOCTb TakXe BbINO/HATL pacyeTbl CETU TPy6ONPOBOAOB A5
OX/TKAEHNSA MOMELLIEHWIA.

O60opyaoBaHNe LeHTPasilbHOTO OTOM/IEHUS LO/DKHO OCYLLECTB/IATLCS NPU CNEAYIOLLMX YCIIOBUSIX:

- cucTema C NpUHYAUTENbHON nogayein (C NoOMOLLbH Hacoca),

- ABYXTpy6Hasa nnm ogHoTpybHasi cuctema Tpy6onpoBoaoB

- TENn/IOHOCUTENEM W/ XOSI0A0HOCUTEIEM MOXET ObITb BOAA, WM BOAHLIV pacTBOp
STWIEHITIMKONS VN NPONWEHI/INKOSIA

- pa3BO/Ka HWKHSIS, BEPXHASA /MO0 CMeLLaHHas,

- OTONWTESIbHbIE NPUBOPbI KOHBEKLMOHHbIE,
- noAmnosibHbIe oToNUTEsbHbIE NPMGOpPLI (MOAMNOLHOE OTOM/IEHUE).

- aBTOMaTun4yeCkune BO34yxXO0BbIMYCKHbIE K/lanaHbl (He MOXET 6bITb CETU CTpaB]'II/IBaFOLLLeI‘/’I

BO34YX),
- 00blyHblE NMMOO TepMocTatTndeCkne BEHTU/IA A1 OTONMUTENbHbIX I'Ipl/l60pOB,

- npeaBapuTesibHas perynMposKa npy noMoLLy BEHTWUIEN C NpeaBapuTesibHON HaCTPOMKON
mbo LWaiob,

- cTabwmsauusi pasHuLbl AABMEHMS C NMOMOLLBI CTabUIN3aTOPOB AaB/IEHNS,
- BO3MOXHOCTb MPUMEHEHUS PEryNIITOPOB PacxoAa,
- LUMPOKUIA Ananas3oH TUMOoB TPY6, OTONUTE/bHbIX MPUGOPOB U apMaTypbl,

2.1 O6cnyxuBaHue nporpamMmbl

OTa nporpamma, ucnosnb3yet cpegy MS Windows, ApyxecTBeHHa B 06CnyxmBaHuun, CTaHAapTHa B
NpUHUMNax CoTpyAHMYecTBa C Apyrumu nporpaMMamu, 3HaumTeslbHO obierdaet paboTy muam,
3Hatowpmm Windows.

B nporpaMme NpUMEHEHO MHOTO pPeLLeHWiA, 06/1eryatoLLyX 1 yyyllatowpmx paboTy. Hanbonee
BaXXHblE M3 HUX 3TO:

- rpadwmyeckuii npoL,ecc BBoAAa AaHHbIX U npeacrtaBsiEHNE NTOroOB Pacv4eToB Ha CXemMe U 1
NO3TaKHbIX MNJ1aHax,
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- pas3BuTasi KOHTEKCTHAs CNpaBoYHasl CUCTEMA, BbI3biBAOLIAS MHOpMALMIO, KakK 06
OTAENbHbIX KOMaHAAX NPOrpaMMbl, Tak U NMOACKA3KY OTHOCUTENIbHO BBOAVMBIX JaHHbIX,

- MHOrOOKOHHasi cpefa, No3BosIsoLLAsS OAHOBPEMEHHO NPOCMATPUBATL MHOMO TUMOB AAHHbIX,
UTOTOB U T.A,.,

- npocTas coBMecTHas paboTa ¢ NPUHTEPOM U MIOTTEPOM, a Takxke (OyHKL s
npefBapuTe/IbHOro NPOCMOTPA CTPAHWUL, Nepes, NeYaTbio U BbIBOAOM Ha M/oTTep,

- 6oratas guMarHocTuKa OLMOOK 1 Takxke (PyHKLMA X aBTOMATUYECKOro nomcka (kak B Tabnuue,
TakK N Ha cxeme),

- BbICTPbIA AOCTYN K KATa/IOXHbIM JaHHbIM TPYO, OTONUTENbHbLIX NPUOOPOB 1 apMaTypbl.

211 BBog AaHHbIX

[aHHble BBOAATCA B rpadmyeckon gpopme Ha cxeme. Heobxoammas nHdopmaums 0o
HapVCOBaHHbIX 3/IEMEHTaxX BBOAMTCS B Tab/MLbl, CBA3aHHbIE CO CxeMoli. bnarogapsa aTomy
CYLLECTBYET BO3MOXHOCTb NMPaBKM Kak OAMHOYHbIX TPYOONPOBOA0B, OTOMUTE/TbHLIX NPMOOPOB,
apMaTypbl, TaK 1 Lie/bIX BblAeEHHbIX rpynn. C KaxabiM BBOAUMbIM 3/IEMEHTOM CBSi3aHa cucTema
KOHTPO/IS 3@ NPaBW/IbHOCTLIO, a TakXke CnpaBoYHasi CUCTEMA, NO3BO/IAOLLASA MONYUNTb
NHYOpMaL M0 0 BBOAMMOI BENIMYMHE W/ Bbi3biBatoLas COOTBETCTBYHOLLME KaTa/lokHble AaHHbIE.

C Uenbio ynyduleHnda BBOAaA AaHHbLIX NMporpamMmma CHabxeHa:

- BO3MOXHOCTbIO OHOBPEMEHHOIO pefaKkTUPOBaHNA 60/IbLLIOIO YMC/ia 3/1EMEHTOB
o6opyaoBaHus,

- BO3MOXHOCTbI0 N0/Ib30BATLCA rOTOBLIMU 6/10KaMu,

- doyHKUMEN pa3sMHOXEHUSI NPOM3BO/IbHbIX (IParMeHTOB PUCYHKA N0 FOpPU30HTa I (CUCTEMbI
NOKBapTUPHbIE) 1 N0 BEPTUKa/M (TpaauLMOHHAs BePTMKaslbHas pa3BoKa) C O4HOBPEMEHHON
Hymepalneil noMeLLEeHNA N y4acTKOB,

- BO3MOXHOCTbIO ONpefesieHnsi HeorpaHNYEeHHOIO Yncsia CO6CTBEHHbIX 6/I0KOB, COCTOALLMX U3
NPOV3BOJIbHbIX PparMeHTOB PUCYHKaA,

- ObICTPbIM AOCTYNOM K CNPaBOYHON NMHpopMaLMn, CBA3aHHOW C BBOAUMbIMU BEIMYMHAMMU.

- CUCTEMOIA pacKpbIBaIOLLMXCS KHOMOK, Y/ydLUaroLLein 10CTyn K HaMboee 4acTo UCNO/b3yeMbIM
3/1eMeHTaM 060py0BaHusA,

- oyHKUMEN AUHAMUYHOTO CBA3bIBAHWA AaHHbIX PUCYHKa C COOTBETCTBYOLWMMU AaHHLIMU B
Tabnmue,

- CMpaBOYHOI CUCTEMOI NOMOLLY, NOAAEPXKVBAIOLLEN COefMHEHVe TPYOONPOBOAOB, apMaTypbl,
OTONUTE/IbHBIX MPUOOPOB U APYIMX 3/IEMEHTOB 060PYL0BaHNS.

Bnarogaps rpacmueckomy BBOAY AaHHbIX, MporpaMmMa aBToOMaTUYeCcKn pacno3HaeT CoeANHeHNe
TPYy60NpoBOA0B, OTONUTE/NbHLIX MPUGOPOB 1 apMaTypbl, a TaKXe NPUNMUCbIBAET TPY6ONPOBOAbI,
OTONUTEbHbIE NPUGOPBbI K 30HE NMOMELLIEHNS.

PepakTypoBaHue gaHHbIX B Tab/IMUYHON doopMe AaeT BO3MOXHOCTb 4159 UHAVMBUAYA/IbHON
yCTaHOBKM NapamMeTpoB BCEX OAHOBPEMEHHO BblAE/IEHHbIX 3/IEMEHTOB pUCyHKa. uHammnyeckoe
CBsI3blBaHNE PUCYHKA C TabmMuamMmn AaHHbIX AEACTBYET Tak, YTO akTyaslbHO pefakTUpyemblii B
Tabnmue anemeHT 6yAeT BblAe/leH Ha CXeMe.

MocTaBnsiemas ¢ nporpammori 6ubmoTeka TMNOBbIX JParMeHTOB pUCYHKa (6/10KOB) Takmx Kak
3TaKECTOSAK, 3/IEMEHTOB NOKBAPTUPHON N pacnpefesmMTeslsHON pa3Boaku, AaeT BO3MOXHOCTb
6bICTpO co3gaBaTb cxemy. [lonosHUTE NbHO NOMb30BaTe b MOXET 3apaHee onpeaensTb
MPakTUYeCKN HeorpaHM4YeHHOe Y1CI0 COBCTBEHHbIX 6/I0KOB, COCTOALLMX U3 MPOU3BOSIbHBIX
doparMeHTOB pucyHKa. Takne 6710k MOryT 6bITb UCMNO/b30BaHbI B NMOCNEAYHOLLMX NPOEKTax.
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Bnarogapsa yHKUMN pa3MHOXEHNSI NPOU3BOJIbHbIX 3/IEMEHTOB PUCYHKA, HanprumMep, MOXHO
BBOAUTb oparMeHT cxeMbl 060py0BaHMA Ha LLesloM aTaxe (oyepenHble CTOSKU Un
noKBapTMpHas pa3BoAKa), a 3aTemM aBToMaTu4ecky co3aBarb CXeMy U AaHHble A5
NOCIeAVIOLLMX 3TaKEN.

212 'mapaBnyeckme pacyeTbl

[Nporpamma npefocTaBAAET BO3SMOXHOCTbL A/19 BbINO/IHEHUSA MO/IHOCTLIO BCEX MMAPaBINYECKNX
pacyeToB CUCTEMDI, B paMKaX KOTOPbIX:

- noabuparoTcs gnameTpbl TpybonpoBoaoB,

- ONnpefeniATCA rmapaBnnyeckme ConpoTUBIEHNS LUPKYNALMOHHbIX KOJEL,, C yYeTOoM
rpaBMTaLNOHHOIO AaB/IeHUs, CBA3AaHHOIMO C OX/1aX4EHMEM BOAbl B TPyO6ONpoBOAax U
noTpebutensax Tenna,

- onpegendarTca notepu gaBneHnA B CUCTEME,

- YMEeHbLUAeTCs N30bITOK AAB/EHMS B LMPKYNALMOHHbIX KOMbLAaX NyTeM nog6opa HaCTPOEYUHbIX
NOJSIOXEHWNIA HA BEHTU/ISAX C NPeABapuUTe/IbHON HAaCTPOKON b0 nogbopom AnameTpa
OTBEPCTUIN APOCCESbHbIX LWaiib,

- Yy4uTbIiBaeTCA HEObXoAMMOCTb 0b6ecneyvyeHns COOTBETCTBYHOLLENO rmapasimyeckoro
COnpoTuMB/IEHNA yyacTka ¢ noTpedbutenem Tenna (dPgmin n dPgmin),

- noAbuparoTcs HaCTPOVKN PErynaTopoB pas3HULLbl AaB/ieHusl, ycTaHaB/IMBaeMbIX B MecTax
BblOpaHHbIX MPOEKTUPOBLLMKOM ( NO4, CTOAKaMu, Ha OTBETBJ/IEHUSAX WU T.A4.),

- yuuTbIBaAOTCA TPebyemble aBTOPUTETbI TEPMOCTATUYECKUX BEHTUIEN,

- aHa/m3npyeTcsa pacxof BoAbl B NPOEKTUPYEMOM 060pyA0BaHNN.

2.1.3 TennoBble pacyeTbl

¢ B pamkax TemnsoBbIX pacyeToB NporpamMmva peasmayeT crieaytolye qyHKLUK:

- onpefensTcsa TEeNI0ONOCTYN/IeHVs OT TPyO6OoNpoBOAOB 060PYA0BaHNSA, NPOBEAEHHbIX Yepes
OTAENbHbIE NOMELLEHMS,

- paccuuTbiBaeTCs OX/1axaeHne TensIoHOCUTe NS B TpybonpoBoaax,

- OnpeaensTCcsa BENMUMHBI OTONUTENbHbIX NPUGOPOB,

- nopb6uparTcsa COOTBETCTBYOLLWE pacxXoibl eNIOHOCUTENSA Ha Nogadve K MMerLyMcs
noTpebutensam Tenna, NpuHMMasi BO BHYMaHMEe ero oxiaxaeHve B Tpyb6onpoBogax, a Takxe
TennonocTynsieHns OT TPy6onpoBoA0B. MNporpamma He KOPPEKTUPYET pacxos BoAbl,
noaxoAsLIeRn K OTONUTENbHLIM Npubopam, B O4HOTPYOHOIR CUCTEME.

- YYMTbIBAeTCS BO3AENCTBYE OX/IAKAEHMSI B TPYGONPOBOAAX HA BEIMYMHY IPaBMTaLMOHHOMO
[aB/ieHNs1 B LIMPKY/SLMOHHbIX KO/bLaX, a Takxe Ha MOLLHOCTbL NoTpe6uteneii Tenna.

214 KOHTpPO/1Ib AaHHbIX 1 UTOTOB pacyeTta

Bo Bpems BBOAA AaHHbIX NporpamMmma npoBOANUT TEKYLLWIA KOHTPO/Ib 3@ MX NPaBU/IbHOCTbID. TO
MO3BOJIIET 3HAYUTESIbHO OrPaHNUYUTb YMC/IO OLLMOOK, BO3HMKAIOLLMX NpU BBOAE AaHHbIX. B
npouecce pacyeToB NPOBOAUTCS MOJHbIA KOHTPO/Ib KOPPEKTHOCTU [aHHbIX, KOTOPbI BK/KOYaET B
ceos:

- MPOBEpPKY NPaBU/IbHOCTU PUCYHKA,

- MPOBEPKY AManasoHa OTAe/bHbIX AaHHbIX (HOMepa — CUMBO/IbI MOMELLEHNIA, TPy60NpPOBOAOB,
KaTa/IoHble CYMBO/IbI U T.4.),

- KOHTPO/ib 3a COeVHeHMEM Yy4acTKOB B 060pYyA0BaHUM (HEMOAK/OYEHHbIE TPYGONPOBOAbI,
HenpaBWIbHOE coeAyHeHne Tpy6onpoBOAoB U T.4.),
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- MPOBEPKY CBSA3U OTONUTE/IbHBLIX NPMOOPOB C MOMELLEHNAMU (Hamymne oToNUTEeTbHOTo
nprméopa B NOMELLEHNW, HEHY)XXHbIV OTONUTE/bHbIN Npréop 1 T.4.),

- MPOBEpPKY NPaBU/IbHOCTU Pa3MELLEHNS apMaTypbl.

Kpome 3Toro, B utTorax pacyeTtoB NPOBEpPSATCS :
- CKOpOCTb ABWKEHMA TensioHocuTesns B Tpybonposoaax,
- pedmumnT nam n3bbITOK TEMNSIOBON MOLLHOCTW OTONUTE/bHBLIX MPUOOPOB B NMOMELLEHUSIX,
- aBTOPUTETbI TEPMOCTATUYECKNX BEHTUNEN,

- OTCYTCTBUE AaB/IEHUSA B LIMPKY/ISILMOHHBIX KOMbL,aX, BbI3BAHHOE OTCYTCTBMEM WU/
HE0CTAaTOYHOCTbIO peryInpytoLLeli apMaTypbl.

B pe3ynbTare KOHTPO/IS AaHHbIX 1 UTOTOB PacyeTOB CO3A4AeTCs CNUCOK 06HAPYXEHHbIX OLUNGOK, B
KOTOPOM CO/ZIEPXMTCS MHGIOPMALLMS O TUMax OLMGOK U O MECTE UX BO3HVKHOBEHMS.

MporpaMma cHabeHa MexaH13MoM GbICTPOro MoMCKa MecTa, B KOTOPOM MOsIBU/Iacb OLIMOKa
(aBTOMATUYECKMIA NOMCK Tab/ULLbI, CTPOKM 1 CTOMOLA C OLUMOOYHLIMU AAaHHBLIMK, & TaKXe Nokas
OLUMOOYHOrO 3/1EMEHTA Ha CXEME).

215 MpeancraBneHne NTOroB

Torm pacyeToB npeacTaBfieHbl Kak B rpadiMyeckoit, Tak U B TabmyHon doopme. dopmaT pucyHKa
1 BHELLHWIA BUA, 3TUKETOK OTAE/bHbIX 3/IEMEHTOB 060pyA0BaHNA MOXET ObITb NPON3BO/IBLHO
MoandmumpoBaH (BbIGOP AEMOHCTPMPYEMOI BENMUMHDI, LIBET, pasMep wpnudita n 1.4.). imeeTcs
BO3MOXHOCTb HAHECEHUSA UTOTOB PACYETOB Ha NO3TaXHbIE M/1aHbl.

CoaepxvmMoe Bcex Tab/imL, MOXET O6bITb 0T(ROPMaTMPOBaHO (BbIGOP NoKasbiBaeMbIX CTOMOLL0B 1
CTPOK, BbIGOP pasmepa Lpudita) 1 0TCOPTUPOBAHO COMMTACHO NMPOV3BOJ/IbHOIO K/koya.

TOrm pacyeToB B BiAE CXEMbI M NJIAHOB MOrYT 6bITh pacnevyaTtaHbl Ha NioTTepe Uin NpuHTepe.
Monb3oBatesib MOXET BbiGpaTh MacluTab pUcyHKa U BOCMO/b30BaTLCS NpeABapUTe/bHbIM
MPOCMOTPOM , UTO6bI MPOBEPUTL, KaK CXeMa UM niaH 6yayT BbIrsAeTb Ha 6ymare. B ciydae,
€C/IM PUCYHOK He MOMELLIGETCA HA OHOM /IUCTe Gymaru, TO NporpaMmMa neyataeT Cxemy Ui niaH
oTAeNbHbIMK chparMeHTamMm, KOTopble MOTOM MOXHO CKNIEUTb B OfIHO Lienioe. Brarogapsi aTomy,
MCNOMb3ys aXke caMblii NPOCTON NpUHTEpP B doopmaTte A4, MOXHO MOJyUYNTb GO/bLLOM PUCYHOK.

Ta6mubl C UTOramy pacyeToB MOryT 6bITb Kak pacrneyartaHbl, Tak U NepeHeceHbl B apyrue
nporpammbl, paboTaroupe B cpege Windows (nporpaMma KasibKynsaTop, TEKCTOBbIM pegakTop 1 T.
A.). PyHKLMA NpeBapuTeIbHOro NpocMoTpa Tab /vl No3BOJISAET NPOCMOTPETL BHELLHWIA BUA,
CTpaHuL, nepep BbIBOAOM Ha neyartb.
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3 YCTAHOBKA TNPOIPAMMBI

YCcTaHOBKY nporpaMmmMbl HEO6X0AMMO HadMHaTb C 3anycka cuctembl Windows. lMocne atoro B
OAVH 13 ANCKOBOAO0B HYXHO BCTaBuTb auck CD.

BbinonHeHve Bbllleykas3aHHbIX AEeACTBUIA NOB/ieYeT 3a CO6O0M 3anycK yCTaHOBOYHON MporpaMmbl
Meibes C.O. Bepcus 3.8.

3.1 Tllony4deHue n BO3BpaT /INLLEH3NV Ha UCMOJIb30BaHue
nporpaMmbI

Mporpamma Meibes C.O. He 3awyieHa OT KONMpoBaHuS.
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4 OCHOBbI OBCJ/TY>XBAHUA MNMPOIPAMMBI

B pasgene gaetcsa ocHOBHasi MHGopMaLms, o6ydarowas 06CayxvBaHMo nporpaMmsl. NogpobHas
MHpopMauMsa MO CO3[4aHMI0 AaHHbIX, BbIMOSIHEHWIO pacyeToB, MeyaTun WTOroB, YCTaHOBKE
napameTpoB paboTbl HAXOAWUTCS B CNEAYIOLYX pasaenax.

Hayasio paboTbl ¢ NporpaMmon

MpocTaHcTBO paboyeit NporpamMmbl
CnpaBoyHas cuctema

cnonb30BaHMe KoMaHa nporpaMmmel
OTKpbITME U COXpaHeHME painoB C AaHHbIMN
[NepeHoc 1 KonupoBaHne (aisIoB NPoeKTa
MapameTpsbl paboyel nporpaMmsl
OkOHYaHMe paboTbl NporpamMmmorni

4.1 Ha4ano paboTbl C NporpamMmmMon
Utobbl Ha4yaTb paboTy C NporpaMmmoin Heob6XxoAnMO:
1. 3anycTutb cuctemy Windows

2. nepeiitn K meHto Myck cuctembl Windows
3. BblbpaTb KomaHay MNporpammsl - Mporpamma Meibes C.O. Bepcus 3.8

4.2 TpocTaHCTBO paboyei nporpamMmmel

MpocTpaHCTBO pabouyeit nporpaMMbl COCTOUT K3 BCEX 3/IEMEHTOB, BUAMWMbIX Ha 3KpaHe,
HaXOAALMXCS B [/TABHOM OKHE MporpaMMbl, B KOTOPOM pa3MELLAIOTCS OKHAa C PUCYHKaMu
060py/10BaHMs, UTOraMK pacyeToB U BEAOMOCTAMY MaTepuasioB U T.4.

(C) SANKOM Sp. z 0.0. 17



4 OCHOBBbI OBCY>XXVBAHNA NMPOIMPAMMBDI
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IMIageans
COCTOAHAA

["NaBHOE OKHO NporpamMmb|

CTaHOapTHO nocrie 3anycka nporpaMmbl OTOOpaXKaeTcsi OKHO [aHHble - PUCYHKM C
PYCYHKaMU CXeMbl 1 NMO3TaXHbIMY Nn1aHamu . [1na npocmMoTpa OKOH C UToraMmy pacyeToB 1 cnmncka
OoWMBOK cnefyeT BblOpaTb COOTBETCTBYIOLLYIO KOMaHAY U3 MeH0 Torw.

4.3 CnpaBo4yHada cuctema

Mporpamma cHabeHa KOHTEKCTHO CMPaBOYHOM CUCTEMOIA, AatOLLE BOSMOXHOCTb KaXayto
MWHYTY NO/Ib30BaTbCS CNPaBOYHOW MHGPOPMaLel NPUMEHUTENBHO K AaHHO CUTYyaLun.

Uro6b! B NN1060I MOMEHT BOCMNO/Ib30BATLCSI CNPABOYHOM NHGpOpMaLeli, He06X04MMO:

% * B CMyvae AMaNOroBOro OKHA, LUENKHYTb /IEBOW KMaBULLEA MbILLM MO KHOMKe
CnpaBKa,

* HanpaBWTb Kypcop MbIlM Ha f4eiiKy Tabnuubl, 3/IEMEHT PUCYHKA, 3NEMEHT
[MNaIoroBOro OKHa UM 3/1eMeHT /1TaBHOr0 OKHa nporpammMbl (MHGopMauns 06
yKa3aHHOM 3/1leMeHTe OYeT BbICBEYEHA Ha MaHeNn COCTOAHMS);

* HaxaTb MpaByl0 KNaBWLIy MbILLM M U3 MEHHO ObICTPOro AocTyna BbiGpaTh
KomaHay CnpaBKa.
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@ * HaxaTb KnaBuwy F1, a B cnydae [AManoroBOro OKHa Knasuuwy Tab
(Tabynsumm), BbibpaTh KHOMKY CnpaBKa 1 HaxaTb KnasuLly Enter.

Bupg CI'Ip&BO‘-IHOVI I/IH(*)OpMaLI,VIVI 3aBUCUT OT AaHHOIO KOHTEKCTa.

- [Mpw BbIGOPE KOMaHA U3 MEHIO CMPaBOYHan cucTema no3BosseT NoyYnTb MHGIOPMALMo O
KOHKPETHOW KOMaHAe.

- CnpaBoyHasi cucTema no3BossieT OCYLECTBUTbL MOWUCK CNPaBOYHOM MHChopMaLLumM No
onpeieNeHHbIM NosIsM akTUBHOTO [MasioroBOr0 OKHa.

- Tam, rae akTyaslbHbIM OKHOM SIB/IIETCS AMA/IOrOBOE OKHO, CrpaBoYHast cuctema npusoauT
MHGOpPMALLMIO O MOJISIX ANASIOTOBOMO OKHA.

- TMpv BBOAE AaHHbIX B TabMLy CnpaBoYHas cucTeMa NpeaocTaB/IsieT MHGopMaLmio,
KacaroLLytCsi Be/MYMH, BBOAVMbIX B OTAe/bHble sueliki, a B C/lydae BBOJA KaTasIoKHbIX
CMMBO/IOB BbI3bIBAET COOTBETCTBYIOLMIA KaTaslor.

- [pwn npocmoTpe Ta6I'IVILI| C ntoramu pac4eToB 6o BEAOMOCTAMU MaTepnasioB CripaBo4YHasA
cncTtemMa Bbl3blBaeT I/IHCbOpMaLI'I/II-O, onmncbiBaloLLyto 3Ha4eHUA OTAE/IbHbIX A4EEK Ta6]'II/ILI|bI.

Bo Bcex cyyasnx Bbi30Ba CpaBOYHOW MHpopMaLnum ncnonb3yetcs nporpamma CnpaBKn CUCTEMbI
Windows.

[oNoNHMTENbHO Ha NaHe I COCTOSIHMSI BCErAa BbICBEUMBAETCS UHApOpMaLLMA 06 3/1IEMEHTE, Ha
KOTOPbI1 yKa3blBaeT KypCOp MbILLM.

43.1 CnpaBka no siyenkam Tabimuybl

UTo6b! NOly4nTb MHpOpMaLLUIO NO TeKyLLel Ayeilke Tabnmubl cnegyert:

@ HaxaTb knasuwwy F1

Ej HanpaBuTb Kypcop MbIlUM Ha AaHHyl0 syeilky. CnpaBouvHasi MHdopmauus o siyeiike
0TO6pa3nTCA B NaHE/IM COCTOSHMSA B CaMOM HW3Yy 9KpaHa.

B cnyyae HekoTopbIX siueek Tab/vubl PSAOM C MOMEM PEAAKTUPOBAHUSI O0TOGPAXaeTcs KHOMKa
CNpaBKW, BbI3blBaOLWAS CMMCOK AOCTYMHbIX 3HAUYEHUIA UM COOTBETCTBYHOLLWIA KaTaUior.

p.| n/L (o1}

4.4  lVlcnonb3oBaHME KOMaHA4 nNporpamMmbl

KomaHzbl cnyxart A5 OCYLECTB/IEHNS] onpeaenieHHbIX aelicTBuiA. OHM CrpynnMpPoBaHbl B MEHIO.
HekoTopble KOMaHAbl BbINOHATCS cpasy, APYrve - 0TOGPaXatoT AMasioroBble OKHa,
MO3BO/SAIOLLME MO/Tb30BATESO BbIGPATh AaHHYH ONLUMIO.

UTo6b! BbIGpaTh KOMaHy U3 MEHI0 CrieayeT:

(C) SANKOM Sp. z 0.0. 19
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% 1. HaxaTb Ha3BaHMe MEHIO 1EBOI K/TaBULLEN MbILLIN.

2. B pacKpbIBLUEMCSI MEHIO HAXATb OAHY 13 KOMaHAY /IeBOIA KNaBULIEN MbILLIN.

1. Haxatb knasuwy Alt, 3aTeM kfnaBuLly, OTBevalllyld MNOAYEPKHYTOV OykBe B
Ha3BaHW MEHI0.
2. [Mpwv packpbITOM MEHIO HaXXaTb K/iaByiLly OTBEYAIOLLYHO NOAYEPKHYTOM OYKBE B
Ha3BaHU KOMaHAb!.
Mpumep:

Uto6bl 13 MeHto ® aiin Bbi3BaTb KOMaHAy OTKPbITb AaHHble, CrieAyeT HaxaTb KOMOUHAL MO
knasuw: Ctrl+O (Ha naTUHCKOI packnaake KfaBmatypbl - Ha pycckoi "LW") . Mocne HaxaTus
Knasuwm Alt Ans BbI6Opa MEHI0 1 KOMaHA, MOXHO TakXe UCNosb30BaThb K/1aBuLIK CO
CTpesikamu.

DTO eAUHCTBEHHbIV CNOC06, 4TOObLI BbIGpaTh KOMaHAy 6€3 HE06X0A4MMOCTM e€ BbI30BA.
C Kaxaoi KomaHAoM cBsi3aHa cnpaBoYHas MHAopMaLMs, BbI30B KOTOPOI BO3MOXEH Nnocie
HaxxaTus knasmwm F1.

YacTo Mcnosib3yemble KOMaHbl MOXHO BblOpaTh, HaXK/Masi /IeBOVi KiaBuLLeli MbILUM HAa MKOHKY
[laHHOW KOMaH/bl B NaHe M OCHOBHbIX (oyHKLMIA MPOrpammMbi.
Hanprmep, 4To6bl BLIBECTM HA NeYaTb UTOM PacyeToB MOXHO HaXaTb Ha KHOMKy MNeyaTb Ha
MaHe s UHCTPYMEHTOB.

UTo6bI NOMY4UTL UHCPOPMALUIO O KHOMKE U3 MaHes I MHCTPYMEHTOB, C/ieflyeT HanpaBuTb
KypCOP MbILLM Ha 3Ty KHOMKY.[loc/ie 3TOro Ha aKkpaHe 0To6PasnTCst MHGIOPMaLLMs O KHOMKE.

LF aiin  paewa

Ir‘-* =
(] Cooaare aarvie|
HAQQ ¢|[=

®dparmMeHT NaHe/ M MHCTPYMEHTOB C OTO6PaXEHHOIN MHGpOpMaLueli 0 KHoMkKe

NHdpopmMaL st 0 faHHO KOMaHAe 0TOGpaXaeTCs Takke B MaHe M COCTOSIHUSI BHU3Y aKpaHa.

Uro6bl BbIGpaTh KOMaHAY U3 NaHem MHCTPYMEHTOB CiefyerT :

% HanpaBuTb Kypcop MbILLK Ha Bbl6paHHy}O KHOMKY N HaXKaTb NEBYIO K1aBULLIXA MbILLIN.

4.5 OTKpbITME N COXpaHeHne haiinoB c JaHHbIMA

Bnarogapsa koMaHAam OTKPbITUS 1 COXpaHeHNs (haiinos ¢ AaHHbIMM NOMb30BaTe b NPOrpamMMbl
NMEET BO3MOXHOCTb KOPPEKTMPOBATL CYLLECTBYHOLIME haiisibl AaHHbIX, CO34aBaTb 6UGNOTEKY
NMPOEKTOB, & TaKXe UCMOo/Ib30BaTb paHee CoXpaHeHHble diaii/ibl 415 CO34aHUSA HOBbIX AaHHbIX.

0191 OTKPBITYS 1 cOXpaHeHUs haiinoB cyxat KomaHabl OTKPbITb AaHHble, COXPaHUTb AaHHbIE U
CoxpaHnTb AaHHble Kak, 3arnyckaeMble U3 MeHto daiin. Bepcus 3.8 cuntbiBaeT dhaiinibl AaHHbIX,
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co3[aHHble Npv NOMOLLY 60nee paHHNX rpadMyeckmx Bepcuii nporpammbl. O gHaKo HE06X04MMO
NOMHUTb, YTO AaHHblEe, 3ancaHHble NPV NOMOLLM TEKYLLE BEPCUMN NporpaMMsl, He 6yayT
yutatbcsa 60ee paHHen Bepcuei.

4.6 TlepeHoC nnu KonupoBaHne goansioB NpPoeKTa

OAHHBIE ana npoekta 3anucbiBaloTca B haiin ¢ pacwmpeHnem *.grd, ATOMA - B cpaiin
NOEHTUYHBIM UMEHEM 1 paclumpeHmem *.grr, OLLVBKI - B doaiin ¢ paclumpeHvem *.gre.

Ona nepeHoca paisioB, CBA3@HHLIX C BblOpPaAHHbIM MPOEKTOM, HEOOXOAMMO C  MOMOLLBIO
MpoBogHMKa Windows ckonupoBatb WM nepeHecTn duaiisibl C MMEHEM MpoekTa W
BblLLIENPUBELEHHbIMU pacLumpeHnsMy. Hanpumep, Ana konvposaHusa giaiinos npoekta PRZYKLAD
, cnegyet ¢ nomoulpto lMpoBogHmka ckonupoatb duaiinbl PRZYKLAD.grd, PRZYKLAD.grr un
PRZYKLAD.gre.

[nsi nepeHoca To/bKO AaHHbIX 4151 pacyeToB AOCTATOMHO CKONMPOBaThL COOTBETCTBYOWWIA thaiin
C pacwmpeHvem *.grd.

4.7 TNapameTpbl paboTbl NPOrpamMmmbI

[na ycTaHOBKM napamMeTpoB paboTbl MporpaMmbl CAyXaT KOMaHbl, Bbl3blBAaEMble W3 MEHHO
MNapameTpsl.

Brarogaps nm MoXHo:

® BbIOMpaTb TUM U BE/IMYMHY CUMBOJIOB, MCMO/Ib3YEMbIX B Tab/Mue C AaHHbIMU U UTOramu
pacuyeTos;

® OnpeaennTh, B KakOM BuAe byaeT oTobpaxeHa NaHelb COCTOAHNS;

* OnpepenTb, Kakve (paiibl MOryT OblTb aBTOMATUYECKWM COXPaHeHbl Ha [AMCKE B MOMEHT
OKOHYaHWsA paboTbl C NPOrpaMMOoii;

* pewnTb, 6yaeT M nporpaMmMa co3faBatb KOMnuvio NpeablayLyx BepCuii aHHbIX.

CyLIJ,eCTByeT TakKXe BO3MOXHOCTb COXpPaHeHUA N OTKPbITUA NMapaMeTpoB pa60Tb| nporpamMmmsbl.

CmMOoTpY Takxe:

MeHto NapameTpbl.

4.8 OKOHYaHMe paboTbl C NpoOrpamMmmoii

UTo6bl 3aKOHUMTbL paboTy C Nporpammon, crenyeT BbINOHUTbL OAHO U3 CrieAyoLwmX eNCTBUN:

- [IBYKpaTHO LLENKHYTb NIEBOIA KNABULLEI MbILLIM MO KOHTPO/IbHOMY MEHIO NPOrpaMMbi. Ej

e

- B meHo daiin BbibpaTh KoMaHay Bbixoa.

- Haxatb kombuHauuo knasuw Alt +F4

Mpexae Yem 3aKpbITh [MIAaBHOE OKHO, MPOrpaMMa NPoBePUT, Gbl/M N CAENaHbI UIBMEHEHWS B
TEKYLWIX AaHHbIX. EC/m Tak, TO 0TO6pasuTCs AUasioroBOe OKHO C 3arpOCOM, HYXHO /I COXPaHSITh
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aKTyaU/lbHbl€ JaHHbl€ Ha ANCKE.

CmOTpY Takxe:

MeHto ®aiin, komaHza Bbixop,.
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5  BBOJ AAHHbIX

MporpaMma AaeT BO3MOXHOCTb A1 CO3[aHNA HOBbIX AaHHbIX, TaK 1 MPaBKU paHee Co3AaHHbIX
[laHHbIX, KOTOPbIE C MOMOLLBH KOMaHAbl COXPaHUTb fJaHHble Obl/v 3anncaHbl Ha ANCK.

B cocTaB faHHbIX BXOAAT:

O0LUye gaHHble,

JaHHble 0 NOMELLEHMSAX,

padmyeckme gaHHbIe B BUAE CXeMbl 060pyA0BaHUSA Y MO3TaXKHbIX N1aHOB,
Karanor KOHCTPYKLUMI NOANO/bHBIX OTONUTE/IbHBLIX MPUOOPOB.

BBOA, AaHHbIX COCTOMT M3 ABYX 3TanoB. Ha nepsBom aTane criegyeT BBECTU 06LUME [aHHble,
KacaroLwiecs BCel CUCTEMbI, KOHCTPYKLIMIO NOANO/bHbLIX OTOMUTE/IbHbIX NPUGOPOB 11 BO3MOXHbIE
[aHHbIE 0 MOMELLEHUSAX.

Cnepylowpm atanomMm SIBASETCA PUCOBaHME CXeMbl WM BBOJA AAHHbIX, CBA3A@HHbLIX C 3/IEMEHTaMu
060pyaoBaHus.

[nsi BBOAA AaHHbIX CMYXMT ANaNoroBoe okHO [aHHble - O6upe 1 [aHHble - MoMELLEHNS a Takke
OKHO CO CXeMoli 060pyaoBaHus [laHHbIe - PUCYHKM, Bbi3biBAEMOE 13 MEHH [aHHbIe.

B cnepytolyix pasaenax nogpo6HO onncbiBaeTcs NpoLecc BBoAa AaHHbIX.

5.1 OcHoBbI cO3gaHNAa HOBOro haina gaHHbIX

Mpouecc co3gaHna HOBOTO dpaiisia AaHHbIX COCTOUT M3 psfa CriedytoLmx Apyr 3a ApYyrom 3Tanos,
KOTOPbIE OMUCHIBAKOTCS HIXKE.

CHauana u3 meHio daiin cneayeT BbiaBaTb koMaHAy Co3aTh AaHHble, B pe3y/ibTaTe KOTOpOoi
nporpaMma co3facT HOBbIii NycToi chaiin ¢ meHeM beznazwy. grd. Mpy co3aaHum nycToro
chaiina nporpamMmMa NpPUHMMAET MO YMOMAHUIO PSS, 3HAYEHUIA, CBSA3aHHbIX C HA6OPOM KaTasIokHbIX
[laHHbIX, NapaMeTpamu pacuyeToB, a Takxe hopmaTom neyartu.

3arem ¢ NomoLLpo KoMaHabl O6LLUME 13 MeHI0 [JaHHble CneayeT Bbi3BaTb AMa/IOrOBOe OKHO
[JaHHble - O6wpe, cryxallee A58 BBoAA 06LIMX AAHHbIX, KACAIOLLWXCSA BCETO NPOEKTMPYEMOro
060pyaoBaHns 1 MapaMeTpoB PacyeToB.

Mpexae Yem NPUCTYNUTb K ouYepegHOMy 3Tany BBOAA AaHHbIX, CreayeT 064yMaHHO
MPOHYMEpPOBaTb BCE 3/IEMEHTbI 060pYyA0BaHKS. DTO NO3BO/IMT 3HAUMTE/TBHO YCKOPUTL NPOLLECC
BBO/AA AaHHbIX, 0COGEHHO B C/lyyae NOBTOPSEMOCTN 060pYyA0BaHMSI HA OYePeAHbIX ITaKax.

Mocne Hymepaummn 3/1IEMEHTOB 060pYA0BaHMSA MOXHO HauyaTb BBOA, AaHHbIX O NOMeLeHusX. Ans
3TOro CAYXMUT ANA0roBOe OKHO [laHHble - MoMeLLeHNs1, BbICBEUEHHOE C MOMOLLBH0 KOMaHAb!
MomeLLeHrs 13 MeHto JaHHble. B ArnanioroBoOM OKHe He06X04MMO BBOAMUTEL MHAIOPMALLMIO O BCEX
oTan/IMBaeMbIX MOMELLEHUSIX 1 O TEX, Yepe3 KOTOPbIE MPOX0AAT TPYOONpoBOAbI MPOEKTMPYEMOro
060pyaoBaHus.

Ecnm paHee npu nomouwy nporpammbl Meibes OZC 6b15m BbINOMHEHbI pacyeTbl TEM0NOTEPb, TO
pe3y/ibTaTbl 3TUX pacYeTOB MOXHO HEMOCPeACTBEHHO NepeHecTy B Tab/muy C AaHHbIMU O
NMOMELLEHUSX.

[aHHble 0 NOMELLEHMAX MOXHO BBOAUTL TakXe B NpoL,ecce pycoBaHNA CxeMbl 060pyA0BaHUS B
Tab/IMYHYI0 YacTb OKHa [JaHHble - PUCYHKU.

MNocnegHm aTanom BBOAA AaHHbLIX ABNAETCH PUCOBAHNE CXEMbI M BBOA, AaHHbIX, CBA3AHHbIX C
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3JleMeHTaMu 060pya0BaHNS.

Takxe UMeeTcst BO3MOXHOCTb /151 PUCOBAHNSA NO3TAXHbIX M/1aHOB, HA KOTOPbIE Noc/e
BbINO/IHEHVSI PAacYeToB 6YyAyT HAHECEHbI UTOM pPacyeToB.

5.2 PepakTnpoBaHue AaHHbIX B CyllecTBYytoLWeM dpainne

PepnakTvpoBaHye CyLLECTBYOLLEro giaiiia AaHHbIX criefyeT HaumHaTb C ero OTKPbITUS C NOMOLLbHO
KoMaHAbl OTKPbITb AaHHbIE. 3aTeM B AaHHbIX MOXHO BbIMNOHATL BCE OnepaLun peakTUpoBaHus,
OnMCaHHble B NPeAblayLLemM NyHKTE.

BHumMaHue !

Mpwn OTCYTCTBMX A0CTATOYHOrO OMNbiTa NPV BBOAE AaHHbIX (NepBoe o6LieHne ¢
ﬂpOFpaMMOVI) npeagnaraeTcd CHa4das/1a BbINOJTHUTL HeC/TOXHbIN NMPOEKT C HECKOJ/TIbKNUMU
oTonnMTe/IbHbIM ﬂpVIGOpaMI/I. 370 N03BOIUT N3b6exaTtb OLIJI/I60K, KOTOpbIE Npn co3gaHnmn
00/1bLUINX NPOEKTOB MOIYT 3HAUYMNTE/TBHO 3aTPYAHUTL U YA/IMHUTL NPOLeCC BBOAA AaHHbIX.

CMOTpU Takxe:

MeHto dain, meHto [JaHHble, BBOA, AaHHbIX B TabMUbl, PucoBaHne CXembl 1 BBOA, AaHHbIX,
CBSI3aHHbIX C 3/1EMEHTaMM 060pya0BaHUS.

5.3 O6uwwue gaHHble

O6uwpye AaHHble CoAePXaT BCIO HEOGXOAVMYH AJ18 NPOEKTUPOBaHMSI MHCPOPMAL M0, KacatoLLytocs
Bcero 060pyAoBaHvsi, U MHopMauMio O napameTpax pacyeToB. [ WX BBOZA CIYXUT
[MasIoroBoe OKHO [ljaHHble - O6Lyie, Bbi3biBaeMoe M3 MeHio JaHHble C NOMOLLbH KomMaHabl O6Lume

B AnanoroBomM okHe HaxoAsiTCs CreaytoLye 3aknafku:
[aHHble BBoA, 06LLMX AaHHbIX, KACAOLLMXCS BCEro NpoeKkTa.

KBapTunpHble cTaHLuK BBoA AaHHbIX, KacakLlMXcs KBapTUPHbLIX CT8.HLI,I/II7I

Meibes BBOA, AaHHbIX Kacarwpyxcs cuctemMbl Logotherm un cuctemsl
coeaunHeHunin Meibes.

MapameTpbl pacuetoB  OnpeaeneHne napameTpos pacHeToB 060py/10BaHUS.

CMOTpU Takxe:
MeHto aHHble, BBOA, AaHHbIX
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531 3aknagka - laHHble

3aknanka JJaHHble
3aknagKa CnyxuT A BBoJa 06LLIMX AaHHbIX, KACAKLMXCS BCEro 060pyA0BaHUs.

Dannpie - Ofwue g
Aarene | KmanTureme CTAHSH | NADAMSTDC DECWETOR | MOLSPeaBalsts OAHOTEVEHEN GICTEN
Hax - MNpusep ICTEMBI C© TRASEUROHEOE GEPTHKARNLHON PAS00K
e Warszawa, ul. Filbrowa 1
n . ._..nlgrhz_l"iulrw:rﬂm'l!lﬁ
fapuaT paceeTos | MpoexTHpoBaHse Hosoro obopyRos = Sows e, -_Tm'l.ll-lmlli‘hl= =15 °C "]
MapaseTped TENNOHIGITENA
Tn 80 = C dI 20 'S K Tennomocmens lﬂanl |
Tines TRy, oo msIyessn B 050Dy N ORaME MapaMeTpe BCTOSwa TENS
Tun Cxmeon TpyS domin | dnmax 4 FaM. Wmin Wmax = dF 500 5 Ma
MM MM MM MM v 20 =
A GO 10704 1o 400 0.400 0.00 1.0 3.0
B damnerae pamonaracn
-
c Fpam ~ Ma
(5]
E
P
G
B
I -

[nanoroBoe okHO JaHHble - O6uwe, 3aknaaka JaHHble

O6uwas nHdopmayms o NpoeKTe

Has3BaHue npoekTa: KpaTkasa xapakTepucTuka npoekTa..

PacrnonoxeHwe: WNHhopmaL s 0 MECTOHAXOXAEHUN 34aHUS, B KOTOPOM MPOEKTUpyeTCA
obopyaoBaHue.

MpoekMpoBWWK:  VHopmaunsi 0 NPOeKTUPOBLLMKE.

BapuaHT pacueTtoB: Cn1COK CNyXUT A9 BbiGopa BapuaHTa, OTHOCUTENIbHO KOTOPOro
nporpammMa BbIMNOSHAET pacyeTsbl. JOoCTynHbI Cefyolye BapuaHTbl
pacyeToB:

MNpoeKkTMpoBaHNe HOBOro 060pyA0BaHMS

DTOT BapuaHT C/YXUT A/151 POEKTUPOBAHYSE HOBOTO 060PY/0BaHMSI.
MporpamMma NpoeKkTUpyeT HOBOEe 060pyA0BaHue, Noa6Upast AvaMeTpbl
TPY6ONPOBOAOB 1 BENMYMHY OTONUTESbHbIX NPMG0POB. B criyyae, korga
BE/IMYMHA OTONUTE/bHBIX NPUGOPOB 3aaHa, TO NporpamMmMa
paccunTbiBaeT MX MOLLHOCTb, NPUHUMAsi PacY€eTHbI NOTOK BOAbI,
BbITEKAOLLMIA U3 pacHETHOrO OX/aXKAEHVSI BOAbI B 060PY40BaHNM.

PerynupoBaHue CylleCTBYIOLEr0 060pyA0BaHNS
DTOT BapuaHT NPUMEHSIETCA NPY BbINOSHEHUN NPOEKTA PEry/IMPOBaHMS
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30Ha KNnm.:

CyLLECTBYHOLLEro 060pyA0BaHns, Hanpumep, B yTensieHHoM 3gaHun. B
3TOM C/lydae nporpamMma BbIMNOHAET TENOBbIE U TMApaBAMYecKme
pacyeTbl, UMEKLIME CBOEN Le/bio NoA60p TEMI0BOM MOLLHOCTM
CYLLECTBYIOLLMX OTOMUTESbHBLIX NPUOOPOB A1 HYX/ TEeN/IbIX NOMELLEHWIA.
MoToK BOAbI, NOAXOASALWMIA K OTONUTEbHLIM NPMGopam Tak
KOpPPEKTMPYETCH, YTOObLI N0 MEpPe BO3MOXHOCTN 06eCcneyvnTb UX
COOTBETCTBYHOLLEN MOLLUHOCTLI. DTOT BapnaHT TpebyeT 3aaaHuns
AvameTpoB TPyO6OMNpPOBOAOB, & TaKXe TUMNOB U BENIMYMHbI OTONUTESbHBIX
npubopos.

BH/MAHWE I
MporpaMmMa He KOpPPeKTUPYET pacxos BoAbl, NOAXOASALLEN K
oTonuUTeIbHBLIM NPUGOPaM B OAHOTPYOHbIX CUCTEMAX.

MpoekTMpoBaHue 1 perynnpoBaHve 060pya0BaHUs

DTOT BapuaHT 06beAMHSET ABa NpeablayLmx. Ero MoXHO ncnosb3oBaTb
Kak Npv NPOEKTUPOBaHNN PacLUMPEHUS CYLLECTBYHOLLEro 060pyA0BaHus,
TaK 1 Npu BbINO/IHEHUM MPOEKTA Pery/IMpOBaHns CyLLIECTBYIOLLErO
o60pyoBaHMsA B CUTyaL MK, Koraa 3aMeHaTcs Tpyéonposoabl 6e3
3aMeHbl OTONUTE/TbHbIX MPUOOPOB UM 3aMEHSIKOTCH BblOPaHHbIE
oTonuTesbHble NPMG0pPLI. Bo Bpems pacyeToB nporpaMmMa nogoévpaet
AvameTpbl TPy60NpoBOAO0B U BEMUMHY OTONUTE bHbIX NPUGOPOB B
c/y4yasx, Korga OHv He 3afiaHbl, a Tam, rae 3ajaHbl BEIMYMHbI BCEX
3/1eMEHTOB 060PYA0BaHNS, KOPPEKTMPYET NOTOK BOAbI, NOAXOAALLMIA K
OTAEe/IbHbIM OTONUTENIbHLIM NPMG0opaM, C Lesblo AOCTMKEHNSA
COOTBETCTBYIOLLE MOLLUHOCTW OTONUTE/bHbIX NPUOGOPOB.

Bo Bcex BapuaHTax nporpamMmMa nogobvpaeT pery/MpyoLLyto apmaTypy v
npeaBapuTe/bHbIe HACTPONKY, & Takxe BbIMOHSAET pacyeThbl,
aHanm3vpyloLpe pacxos BoAbl B 060pygoBaHun, yunTbIBas
nogobpaHHylo apmaTypy, npeaBapuTesibHble HaCTPOVKU U peasibHble
AvameTpbl LWaiib.

BHUMAHNEM

MporpaMmMa He KOppPeKTUPYeT pacxos BoAbl, NOAXOASLLEN K
oTonuUTeIbHBLIM NPUGOPaM B OAHOTPYOHbIX CUCTEMAX.
Knmmatunueckasi 30Ha, B KOTOPOIi pacnonaraeTcs 3aaque ¢
NPOEKTUPYEMbIM 060PYA0BAHVEM.

MapameTpbl TEN/TIOHOCUTENS - Fpynna

Tn, [°C] PacueTHada Temneparypa HoCcUTesA, nogaBaemoro B cuctemy. B cryyae
BbIMOJ/IHEHMA MPOEKTa PeryiMpoBaHns CyLecTBYOLLEro 060pyA0BaHNA LLeHTPasTbHOro
OTOMN/IeHNs, 3Ha4YeHne Tn umMeeT NPUHLUNMasIbHOe BIMSIHAE HA BO3MOXHOCTb U
Ka4yecTBO perympoBaHusl. Ee Hy»XHO onpefesmTb Ha OCHOBE KpuTepreB noabopa
nogaruleln TemnepaTypbl.

Mporpamma Takxe AaeT BO3MOXHOCTb A1 MPOEKTMPOBaHMSA 060pyA0BaHNA
OXIXAEHNSA NOMELLUEHWIA. [119 3TOro HY)HO BBECTW TemnepaTtypy Xo/104HO BOAbI,
nogasaemMoi B 06opyaoBaHue, B npegenax ot 3 o 15 oC.

dT, [°C] PacueTHOoe oxnaxaeHne HOCUTENs B CUCTEME OTOMN/IEHUS MU pacUeTHoe
HarpeBaHue B CMCTEME OX/IaKAEeHUs! NMOMELLEHWI

TennoHocuTenlb  Tun HOCUTENS, UCMOMb3YEMOro cucTeme (BoAa, ATUMNEHIIMKOSb,
NPONUNEHTINKOSb).

KoHueHTpauusa

KOHLLeHTpaL s TIIMKONS.

(C) SANKOM Sp. z 0.0.
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MapameTpbl UCTOYHMKA Tenna - rpynna

dP, [Ma] napaBnMyeckoe conpoTMBIIEHME NCTOYHUKA Tenna. o Mmepe BO3MOXHOCTEN He
criefyet ynyckarb U3 pacCMOTPEHUSA rMapaBMyeckoe ConpoTUBIEHNE UCTOYHUKA
Tenna, Tak Kak 13-3a OTCYTCTBUSA CUCTEM CTabumsaumm pasHuLbl AaBfieHUs Ha
pacnpegenuTensx uam oTBeTB/IEHMAX 060pyA0BaHNS, OHO MOXET UMETb B/IMSHUE
Ha Be/IMYMHY aBTOpUTETa TEPMOCTATUYECKNX BEHTUIEN.

V, [n] BoaoemMKoCcTb MCTOYHMKA Ten/a.

[laBneHve pacrnonaraemMoe - rpynna

dPpacn, [[Ma] Pacnonaraemoe AaBrfieHve A5 Bceit cucTeMbl. ECQM 3To Nose ocTaBuUTb NYCThIM,

TO nporpaMma cama yCTaHOBWUT HyXHoe [faBfieHne. Ecnm 3agaHHoe 3HaveHuve
oT/M4yaeTcsa OT TpeboBaHWn CUCTEMbI, TO MporpaMma NoMecTUT Heobxoaumoe
npegocTepexeHne B CNncke ownooK.

Tunbl TPY6, UCMNONb3YEMbIX B 060pyaA0BaHMK - Tabnuua

MpeagHa3HaueHa A1 BBOAA AaHHbIX O TUMe TPy6, MCMOosb3yeMbiX B 060pY/10BaHNMN.
HasHaueHue oTaenbHbIX CTOMGL0B CreayoLlee:

CumBoO/ TPY6 Sueiiku B 3TOM CTONBLE cayxaT A1 onpegeneHns Tuna Tpyo, Ncnosb3yemMblX

dnmin, [MMm]

dnmax, [Mm]

K, [MM]

Kam. [MM]

Wmin

B NPOEKTUpyeMom 060pyA0BaHNA. B HUX HEO6XO4MMO BBECTU KaTasIoKHbIE
CUMBO/bI TPY6, COOTBETCTBYHLLME BPEMEHHbIM cumBOiam (A, B, C, D).
BpeMeHHble CUMBO/IbI TUNOB TPY6 MCMNOMb3YTCA B Tabnmuax caaHHbIMN O
TpybonpoBogax. Mpv BBOAE KaTas/IoXkHbIX CUMBOJ/IOB MOXHO BOCMO/1b30BaTbLCSA
CNpaBo4YHOIN NHGopMaLen B BUAE Katasora Tpyo.

MUHUMasTbHBI MameTp HOMUHA/bHBLIX TPY6, NoA06paHHbIX MporpaMmoli B
npoLecce NpoeKTUPOBaHNUSA CETN TPYOONpPOBOAOB.

MakcUMasIbHbIN AYaMeTp HOMUHabHBIX TPY6, NOA0GPaHHBLIX NPOrpammMoli B
npoL,ecce NpoekTUPOBaHUSA CETU TPyBONpPOBOAOB

AGCO/MTHAsA LLepOXoBaTOCTb BHYTPEHHEN MOBEPXHOCTH TPYOONpOBOA0B.
BennunHa K BnSieT Ha NiMHelHble NoTepu AasfeHns B Tpy60NpoBogax B TOM
c/lyyae, ec/im B HUX rOCNOACTBYET TypOY/IeHTHbI NOTOK. B MOMEHT Bbibopa
TUna Tpy6 nporpaMma npUHUMaeT BenmuuHy K paBHOM BeNM4yvHe,
pPekoMeH0BaHHON AN1A TPy B AKCN/lyaTalMOHHbIX YC/IOBUAX.

TosnwyHa KOT/I0BOrO KaMHs1, OTNaratoLLerocs Ha BHYTPEeHHEN NoBEPXHOCTY
Tpy60npoBoA0B. KOTN0BOW KaMeHb MPUBOAMUT K YMEHbLLEHUIO M/I0LLaAM
ceuyeHunst Tpybonposoga. B cnyyae HOBOro 060pyaoBaHns Heo6Xo41MMo
NpUHUMAaTh TONWMHY KaMHs 3a 0. B cyluecTBytoLeM 060pyA0BaHUM TOMLLMHY
KaMHs cniefyeT OLeHUTb Ha OCHOBE OTOBpaHHbIX 06pa3LL0B TPyOONpoOBOLOB.
Mpun 3HaUUTENBHOM YPOBHE 3apacTaHus TpybonpoBOAO0B, Nepes, BbiNoSHEHNEM
perynmpoBaHusi 060pyA0BaHUsA NX HEO6XOAMMO NPOMbITh XMMUYECKNM
cnoco6om. COBpeMEHHbIE TEXHO/IONMN NPOMbIBKIN NO3BONSIOT NMPOBOAUTH
Takyto onepauum Bo BpeMsi paboTbl 060pya0BaHus, 6€e3 ero AemMoHTaxka

KoppekTupyoLLyii MHOXUTENb MUHUMa/IbHON CKOPOCTW BOAbI B
TpybonpoBogax. Ha 6aze Wmin , a Takxe 3Ha4eHUs MUHUMasTbHON CKOPOCTU
BOAbI B TPy6ONpoOBOAax NporpaMmMa onpegensieT CKOppPeKTUPOBaHHYHO
MVHUMa/IbHYI0 CKOPOCTb BOAbI B TPY60NPOBOAAX U3 3aBUCUMOCTM:

Wain =Wt Wy, [mrc]
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Wmax

roe:

A
min- - pekomMmeHayemMasd MMHUMa/lbHasA CKOPOCTb BOAbl B pr60I'IpOBO,£I,e C
AviamveTpom dn, B3ATasA U3 XapakTepucTukn Tpyo.

Bo Bpemsi pacyeToB nporpaMma NoOMELLET B CMMCKE OLLIMGOK MHJIopMaLLMio 06
yyacTKax, B KOTOPbIX BOAA TEYET CO CKOPOCTbH0 MEHbLLE/ MUHUMA/TbHOM
CKOPPEKTUPOBaHHO cKopocTU. CKOPPEKTMPOBAHHOE 3HAYEHNe MUHUMA/IbHO
CKOpOCTM BOAbI B TPY6OMNpPoBOAaxX He BUSIET HA No60p AVAaMEeTPOB y4aCTKOB.

KoppekTupytowmii MHOXUTE b MakCUMaslbHOM CKOPOCTU BOAbI B
Tpybonposogax. Ha 6aze Wmax, a Takxe 3Ha4eHVs MaKkCMMaslbHO CKOPOCTM
BOAbI B TPy6ONpOBOAAX, NporpaMmMa onpeaensieT CKOppeKTUPOBaHHYH
MakCMMa/lbHYH0 CKOPOCTb BOZAbI B TPY60NPOBOAAxX 13 3aBUCMMOCTMU:

W =W W [m/c]
roe:
W dn
max - peKkoMeHZyemasi MakCMasibHas CKOPOCTb BOZbl B TPy6OonNpoBoAe C
AviameTpom dn, BbiGpaHHas U3 xapakTepucTuku Tpyo.

Bo Bpems pacuyeToB nporpaMmMa NoOMeLLaeT B CMUCKE OLMO0KMHGIOpMaL Mo 06
yyacTKax, B KOTOPbIX BOAa TeYET CO CKOPOCTbO 60/bLIEN MaKCMMasIbHOM
CKOPPEKTMPOBAHHOM CKOPOCTN. OTKOPPEKTMPOBAHHOE 3HAYEHME
MaKCuMasibHOM CKOPOCTU BOAbI B TPyGONpoBoAax BIMSAET Ha noabop v
KOppeKLMo ArameTpa y4acTKoB. [Nporpamma neitaeTcs nogobpars u
CKOpPEKTMPOBaTh AMaMETPbl yHaCcTKOB TakMM COCO60M, YTOObI CKOPOCTb
NOTOKa BOAbl HE MPEBbICUIA MaKCUMa/IbHON CKOPPEKTUPOBAHHON CKOPOCTMW.

(C) SANKOM Sp. z 0.0.
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5.3.2 3aknagka - KBapTupHble CTaHLUn

3aknagka CnyxuT A BBoJa aHHbIX, KacatoLLwxcsl noa6opa KBapTUPHbIX CTaHLWA.

e

Hasieie - Obuyue L]
— == _
Oarewse | KB2DTHDHSE CT3HESE | MapaneTpe: pacseTos | Mogepessaus aaHompyBme cicTes
CIsCTana KEADTIDHSN CTAHLES
| Danfoss
MapaseTpe paboTE KEADTHDMSD CTAHLES
EapiasnT BolnONHEHHA PACSETE KO3, OOMOBDEHEHHDITH
Aarcean sopsa 05439 -
MpwopeiTeT ropaaei 8oL
B&3 NpBopETETa MopAsdei Bog s -
T 1005 o
Tra S0fg °C
Trmin 657 °C
o X Omera | | 7 Crossws
L= -

[nanoroBoe okHO [aHHble - O6wpe, 3aknagka KsapTupHble ctaHumum

Mona 3aknagku

Cuctema KBapTUPHbIX CTaHLNA

Cnuncok, U3 KOTOPOro ciedyeT BblbpaTb CUCTEMY KBAPTMPHbIX CTaHL WA, UCNO/b3YEMbIX B
npoekKTe.

MapameTpbl paGoTbl KBAPTUPHBLIX CTaHUWIA - Fpynna

MHdopmaymsa o napameTpax paboTbl KBAPTUPHBLIX CTaHLWiA.

BapuaHT BbINO/IHEHUSA pacyeTa KO3(. 04HOBPEMEHHOCTU
BapuaHT BbINo/HEHMS pacyeTa koaddmueHTa 04HOBPEMEHHOCTM NOTPE6IEHUS
ropsiueit Boapl.

MpovpuTteT ropsayein BoAbl
VHthbopmMayma paboTatoT /i KBapTUPHbIE CTaHLUK B peXMME NpuopuTeTa ropsyven
BOAbI
Txs., [°C] Temneparypa X0N04HO BOAbI.

Tre, [°C] Temneparypa ropsiyeii Bogpl.
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Tmin K¢, [°C] Caman Hu3kas TemnepaTtypa TensioHOCUTENs, MOCTYMaloLWero B KBapPTUPHYHO
CTaHUMIo.

5.3.3 3aknagka - Meibes

3aknagka CyuT 4715 BBoAa 06LLMX AaHHbIX, KacatoLyXCs 3/1EMEHTOB cucTeMbl Meibes.

| JaHHele - OBwpne

[,ﬂaHHbIE TKEEI:ITHI:H—II:-IE cranym | Meibes MapaMeTpel DACHETOR ]

Logotherm
Tis 103 =C
Trs 503 =

T miin &c 63 E C

CoeAMHEHIME HACOCHARA
rpynna - TpybonpoBog

CoeAMHEHHE PaCMPedenUTENL - TMOPABENMYECcKan CTPENkE

e *TT T

CosAWHEHME M4APaENMYECKaA
CTpEnka - Tpybonposoa

a CoeaWHEHWE PaCcNpeaeniTENb -
bt I Tpyhonposoa
D -
| &&
-

CoeAMHEHME DACNPEAENUTENE -
Tpybonposog

v’ 0K [x OTMEHS ] I? Cnpaeka

Mona 3aknagku

Logotherm - rpynna

MapameTpbl paboTbl KBAPTUPHbLIX CTaHL Wi Logotherm

TxB, [°C] Temneparypa X0N04HO BOAbI.

Trs, [°C] Temneparypa ropsvei Bogbl.

Tmin Kc, [°C] Camaa Hu3Kas Temnepatypa TensioHOCUTesns, MnofasBaemMoro CUCTEMOW C.0. B
KBapTUPHYO CTaHLUIO.

(C) SANKOM Sp. z 0.0.
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CoeanHeHMe HacocHas rpynna - TpyéonpoBo/,

VHdhopmaymsa o Tunax coeguHUTeNein NCNosb3yLWUXCSA A1 COEANHEHNS HACOCHbIX FPynmn C
Tpy6onpoBogamn CUCTEMBI.

COG,D,I/IHeHI/Ie pacnpegennTtesib - rmgpaB/indyecKas CTpesika

WHdpopmanms o Tunax coeanHnTenein Ncnonb3ywyxcs 41 CoOeqUHEHNS pacnpeaennTenein ¢
rMApPaBAMYECKMMI CTPESIKaMK.

CoeguHeHMVe rmgpaBanyeckas cTpenka - TpyoonpoBos,

VHdhopmanms 0 Tnax coeanHUTenein Ncnosb3ywyxcs A1 COeAUHEHNS T paB/IMYeCKnX
CTPEenoK ¢ Tpy6onpoBoAamn CUCTEMBI.

CoeguHeHMe pacnpegenntens - Tpy6onpoBos

VHdhopmaymsa o Tunax coeguHUTeNnein Ncnonb3ywMXcsa A1 COeAVHEHNS pacnpeaenuteneii ¢
Tpy60onpoBoAaMm CUCTEMBI.

CoeanHeHne pacnpegenutersb - Tpyb6onpoBoa

VHdhopmaymsa o Tunax coeguHUTeNein NCnosb3yLWUXCa A1 COeANHEHNS OTBETB/IEHUIA
pacnpegenuresneii ¢ Tpybonposogamm CUCTEMBI.

CMOTpU Takxe:
MeHto IQ,aHHble, BBO,EII AaHHbIX, BBoa, gaHHbIX B Tabavuax, [lepeasmxkeHne no tabavue.

534 3aknagka - NapameTpbl pacyeToB

3aknaaka MNapamMeTpbl pacyeToB

3ak1agka cnyxuT s onpeaeneHns napaMmeTpoB pacyeToB NPOEKTMPYEMOro 060pyA0BaHus.
YcTaHaB/wBasi napaMeTpbl pacyeToB, MOXHO NMOIHOCTbIO BAMSITL Ha NMpouecc pacyeTos. Mpu
CO3/1aH1V HOBbIX [laHHbIX NporpaMma NpPYHUMAaeT 3HAYEeHKs NapamMeTpPoB PacyeToB Mo
YMO/HaHWIO.
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rﬂarmue - Ofymes ﬁ-'

Oarene | KEADTHDHEE CTAHLSS: | (ADAMETDS! DACSETOR | MonsreqsEuis aaHOTEYEHS CHCTEN

150 ¥ MBe. yABMEHAN MHaiEAR NOTERN AaRmiA B ToyEanpoaanax Rmaw(a i)

s

40 ¥ J0nn [paSMTEI0HHOND QABNEHIE, PUMTHIBBENOND B MAADABR. patueTax, (3]

70 2] Bons mnonssosarss TennonocT et ot Tpyfenposaaoe, (%]

20 [a] MasomancHan QORA TENNGNOCT YIRS 0T TRYEONPOBORNE, Y THBaSH: 6 Tennoson banance
T pomewerss mov nogBope oton. npsd., [3%)]

10 r= T[N - HEMHANSHOE CUASNEHE TENOHODMTEN B noTpeliTennx Temna, [°C]

40 dATmAY - MAGMARCHES GMARMASHIE TENNOHOGITERE B noTpeluTens Tenna, [5C]

Ak 4k AP

BO0D Misaeianonos NaLEHIe QASNEHIA K BENTINSX TepMOCTATIMECS:, [Ta]
3000 M ANHGE NALEHNE DAIAEHAR 1K 3AN0DH0-+IREDHTE Mol Knanasax, [Ma]
10000 5 Mesmanssoe NALeHSE JAENEHIA M3 DECYIETODAX NEpenana nasnesss, [Ma]

Onipsd pacEsTos
(] YurcTh Tpefiyens ABTODMTET TEpHICTATHSEDM BermHnel 0,3 |5

YWaCTh CONPOTHENEHNE MCTOE A TENNA NEH DACETE ABTOMMTATOR TEPHOCT. BEHTINEN

] YA HTLBATE MAESHANSHOE CONPOTHENEHSE YSACTHA € OTON. NPU. MM ONPELENEHM HACTPOSK HA BEHTINAX OTON.

| Ymereraime rowmoCTs oToMTEN. NEWEODON C TEpROCTATIHBOG M BeMTHIRS M. 15 x| %
o MpOBOANTE AHART PACNINA B B NPOSKTHDYER0N obopy L0BaH
| HoppexTiposaTe fuaneTp Toyionposanos

[ o ][ % omea | |7 gwoma
——————rnrnorrrrrrrrrrrrrrrrrrrrrrrrrrnrnrnrnnrnonrrornrrnnnnnnrnrnnnnnnnnnnnnnnrreer

[nanoroBoe okHO [aHHble - O6upe, 3aknagka MNapameTpbl pacyeToB

MakcumasbHoe yaefbHOe JfMHelHoe nafeHue aaeBfeHus B Tpy6onpoeogax, Rmax [Ma/M] - none
peaakTMpoBaHus

OnpegensieT MakCcyMasibHOe, yAernbHOe, JIMHEeHoe najeHne AaBneHvs B Tpy6onpoBoaax
Rmax, BbI3bIBAEMOE /IMHEHLIMM NOTEPSIMU.

3HayeHne Rmax nmeet BAMsiHUE Ha nNofbop AvamMeTpoB TPyObOMpoBOAOB, a B NOCNEACTBUN U
Ha rmapas/iMyeckoe COMpPoTUB/IEHWE BCEro 060pPYA0BaHUsA, a Takke Ha 3aTpaTtbl Ha Hacoc K
TPy6ONpoBOAbI.

Mporpamma, NO Mepe BO3MOXHOCTEN, nogdbupaeTr AuameTpbl TakMm CNoOcOOGOM, 4YTOObI
yAensHoe, NMHenHoe nageHne gasneHus B Tpybonposode 6biI0 6/M3KO, HO HE Bbllle, Yem
MakcumasibHoe (Rrz < Rmax).

Bornblioe 3HavyeHne Rmax npvBefeT K nofbopy MeHbLMX AMaMETPOB TPy6ONpoBOAOB, YTO
CHM3WUT pacxodbl Ha Tpy6GoMpoBOAbl, OAHAKO MpWBEAET K POCTy [MAPaBMYECKOrO
COMPOTMB/IEHMS] 060PYAOBaHMSI 1 CBA3AHHbIX C HMM 3aTpaT Ha HacoC W 3KCMyaTalWoHHble
pacxofbl.

PekomeHayemoe 3HaveHne - Rmax = 150 Ma/m.

[ona rpaBUTALUMOHHOIO JaBfeHus, yuuTblBaemasi B [MApaB/MUYEcKUX pacdeTax, [%] - none
penakTMpoBaHust

B HacocHom 060py,qOBava| rpaBnUTallMOHHOE [AOaBJsiEHNE Hanbornee 4yacTo npmBoauT K
YBE/MYEHNIO AaBN1EHNA TENJIOHOCUTEIA B LNPKYTALNOHHbIX KOJIbLaX O60pyﬂ|OBaHI/IF|.

Mcxoas u3 ero n3aMeHAemocTu B oTan/imBaeMoM ce3oHe (0T oK. 16 fo 100%) pekomeHayeTcs
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YUYNTLIBATL TOSIbKO 75% MakCUMaslbHOIo rpaBuTaloOHHONO AaB/1eHus.

KoathpnumeHT ncrnosib3oBaHUsA TeNOMNOCTYNIEHMI OT TPy60NpoBoAOB, [%)] - None peaakTMpoBaHus

OueHb 4yacTo B 060rpeBaeMblX MOMELLEHMAX, KpOMe MoTpebuTenein Tenna, HaxogsaTcs
TpybonpoBoAbl, NOABOAALME W OTBOASAWME TENIOHOCUTENb. Tenso, oTAaBaemMoe 3TUMK
TpybonpoBogamn, [AO/DKHO Yy4YMTbIBATbCA NPV ONPEAENeHUN BEeMYMHbI  OTOMUTE/bHbIX
NpuGOpPOB 1 NOTOKA BOAbI, MPOXOASLLETO YEPES HUX.

Tak Kak uvawe BCero TpybonpoBOoAbl MPOKIAALIBATCA B MecTaX, 3HauuTesbHO
3KpaHMPOBaHHbIX (MO yrfaM NOMELLEHWIA 3a LUTOpaMK, B CTEHax Mog, LWTYKaTypKol u T.4. ), TO
TO/IbKO YacTb OTAaBaeMoro MM Tenna achpeKTMBHO 060rpeBaeT NOMELLEHME.

MporpamMma aBTOMaTUYECKM OnpeaensieT TEenonocTYM/IEHUS U OXNIaXAEHWe BOAbl B
TpybonpoBogax, a TENAoNoTeEPU MNOMELWEHNS YMEHbLIAET Ha MOLWHOCTb, 3dEKTUBHO
nepegaBaemMyto Tpy6onpoBogamMm.

PekomMeHAyeTCS yunTbiBaTh B TPAAULMOHHBIX CUCTEMaxX OTonsieHns 70% TenonocTynIeHWA OT
TpyObONpOBOAOB B BUAe Tenna, 3pekTMBHO o6OrpesaroLllero nomelleHne. B cnydae
FOPU3OHT&/IbHBLIX  MOKBaPTUPHbLIX WM pacnpefesmTesibHbIX — CUCTEM  KO3I(MLIMEHT
MCNOMb30BaHMA TEMNIONOCTYM/IEHNI OT TPYOONPOBOA0B HE A0/KeH npeBbiwatb 30%.

Mpumep:

Tpy60onpoBoabl, NPOSIOKEHHbIE Yepe3 NOMELLEHNE, BbIAENAT TENIOBYIO MOLWHOCTL:  QAono
= 400 Bt

KoadphdhmumeHT ncnosnb3oBaHns TensionocTynsieHnin ot Tpybonposogos 70 %
TennonocTtynneHuns, athdeKTBHO NepefaHHble B nomMelleHne Qaonad = 280 BT

MakcumanbHas [0 TenJIoONOCTYN/IeHUA OT TPy6oNpoBOAOB, YUUTbIBAEMbIX B TEMN/IOBOM 6GasiaHce
nomMeLleHUA Npu nogobope oTon. nNpuob. [%] - none pefakTMpoBaHUA

Tenno, oTaaBaemMoe TPy60onpoBoAaMU CUCTEMbI, MPOSIOKEHHLIMY B MOMELLEHUAX, AaXe Noce
yyeTa KoagMuMeHTa WCnosib30BaHUA TEMNIONOCTYMN/IEHUA MOXET MOKPbITh CYLUECTBEHHYHO
yacTb TensionoTepb MOMELUEHVsI. DTO MOXET NPUBECTW K MOAGOPY 3HAYMTENbHO MEHbLUMX
OTONUTE/bHBIX NPUOGOPOB, YEM 3TO Obl BbITEKA/IO U3 UX PACYETHO TEMNIOBOI MOLLHOCTM.

PekomeHayeTca npu no,q6ope OTONUTEJIbHbLIX ﬂpI/I60pOB 3ajaBaTb MakKC/Ma/lbHOE 3Ha4YeHne
Aonn TeﬂﬂOﬂOCTyﬂﬂeHMﬁ, cocTasnaoLyto 30% oT TensionoTepsb.

Mpumep:

PacuyeTHble Tensionotepu nomeLleHna Qo = 500 BT

TennonocTynsieHus, athdpekTUBHO NnepesaHHble B nomelleHve Qaonad = 280 BT
MakcumarnibHas 0,018 TenonocTynIeHWA, yunTbiBaeMblx B 6asiaHce 30 %

MakcvMaUibHble TensIonocCTYN/IeHUs, y4uTbiBaeMble Mpu noabope oTonuTesbHbIX Npubopos
0.3*500 = 150 BT

Tpebyemasi TensoBas MOLWHOCTb OTONUTE/bHbLIX NprM6opoB Qon = 500 - 150 = 350 BT

Tak kak Qaonad 6osbLue, yem 30 % oT Qo, TO Npu NoAGOope OTONUTE/bHBLIX NPUOGOPOB GyaeT
y4TeHO TosIbko 150 BT TennonocTynneHuii.

MUHUManNbHOEe OXJaXAeHue TensioHocuTens B noTpebutene Tensia dTmin, [°C] - none
pefakTMpoBaHus
MakcumanbHoe oOXnaxaeHue TensioHocuTensas B noTpebutene Tensia dTmax, [°C] - none
pefakTMpoBaHus

Mpv onpedeneHMyM noToka BOAbl, MOAXOASAWEN K OTAe/bHbIM noTpebutenam Tenna,
HEo6X0AMMO BBECTM OrpaHMYEeHUs Ha AONYCTUMbIV AMana3oH OXMaxkOeHWUst TensioHocUTens B
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n0Tpe6 nrTenax tensna.

Cnvwkom 60nbliasi pasHMLA B OXJaXAeHWM BOAbl B OTAENbHbIX NOTPE6bMTENsX Tenna
npvBeaeT K HEKOPPEKTHOW paboTe cucTtemMbl oTonsieHns. OCO6eHHO B nepexoaHbie nepuogbl
MOXET CTaTb NPUYMHON N3ObITOYHOIO U HEAOCTATOYHOro 060rpeBa NOMELLIEHWIA.

Mo 3TOI NPUUYUNHE, a TaKxKe UCXOAA 13 XapakTepUCTUK NoTpeduTeneid, HE06Xo4MMO OrpaHNYNTb
[0NYCTUMbIN AMana3oH OXNaKAEHNS BOAbI.

C ,El,pyFOVI CTOPOHDbI y3KI/II7I Anana3oH oxXJ/lakdeHNA orpaHn4ymBaeT BO3MOXHOCTb NOoACTpanBaHUA
TensioBoi MOLLUHOCTWN n0Tpe6|/|Tene|7| K TensioBbiIM HyXaam I'IOMGLLI,EHI/IVI n3 - 3a U3MeHeHusa
notoka TensoHocutend. B crnegcteum yero BO3pacTeT YUC/IO n0Tpe6|/|Tene|7|, BeJINYUHbI
KOTOPbIX AO0/DKHbI ObITb U3MEHEHbI.

PekomeHayeMmbIi AnanasoH oxnaxaeHus coctasnsetr ot dTmin =10°C go dTmax =40 °C.

MUHUMaNbHOe NageHne AaBNEeHUs Ha TePMOCTaTMUeCKUX BEHTUNAX, [Ma] - nosie pegakTMpoBaHust

Mpov3BOAUTENM TEPMOCTATUYECKMX BEHTU/IEN YacTO PEKOMEHAYIOT, YTO6GbI NpU KX Nog6ope Ha
HUX ObISI0 COOTBETCTBYIOLLIEE NajeHVe aaBneHus (Hanp. 8000 Ma). B aTom nosie MOXHO 3a4aTb
3HaAYEeHVEe MUHMMA/IbHOTO NafileHus AaBieHusi. Ec/iv ocTaBuTb 3TO Nosie MycTbiM, TO 3TO 6yaeT
paBHO3HAYHO BBOAY 3Ha4eHus 0.

He3aBucumo 0T 3a4aHHOrO NafeHvs AaBfieHWs Ha TepMOCTaTUYECKUX BEHTWISAX mporpamma
yunTblBaeT TpebOoBaHMs, Kacalwwpmecss MX aBTOPUTETOB (ec/mM BblbpaHa onuus Y4vecTb
Tpe byeMblii aBTOPUTET TEPMOCTATUHE CKUX BEHTUNEN).

MUHMManNbHOE NajeHne JaBNeHUs Ha Peryvpyrowmx BeHTUNAaX, [Ma] - none pegaktupoBaHus

B cnyyae perympyloupx BEHTUMEN, OCHALLEHHbIX LUTYLEPOM A9 U3MEPEHMs pacxoga,
npou3BoAUTENM  4aCTO PEKOMEHOYKT Npyv  NPOeKTMpOBaHWM  ob6ecrneunmtb Ha  HUX
cooTBeTCTBYtOLLEee nageHve gasrneHus (Hanp. 3000 Ma). B aTom nosie MOXHO 3afaTb 3Ha4YeHue
MUHUM&/IbHOrO NafeHus pnasneHus. Ecnm ocTtaBuTb 3TO Mose MycTbiM, TO 3TO Oyaer
paBHO3Ha4YHO BBOAY 3HaueHus 0.

3afaHHoe nafeHve [aBfeHus YYuTbIBAEeTCA MNpU Noabope peryvpylowpmx BeHTUen ¢
npefBapuTeNibHbIMA - HACTPOMKamMK, YCTaHaB/MBaeMblX Ha MNOABOAKAX K CToskam U
OTBETB/IEHVAM 060pyfoBaHus. Ho 3TO He KacaeTcsi BEHTWIel OTOnuTeslbHbIX NpubopoB
(TepmocTaTnyecKnx 1 06 paTHbIX).

MuHMManbHOe NajeHue f[aBfeHUs Ha BEeHTUAX, cTabunmsupylowmx pgabBneHuve [Ma] - none
pefakTMpoBaHus

HekoTopble cTabum3aTopbl pasHULbl AaBfeHWs A8 06ecneyeHuss npaBW/IbHON pPaboTbl
TpebyT COOTBETCTBYIOLWEIO NageHusa gasneHua (Hanpumep, 10000 IMa). B 310 none MoxHo
BBECTU 3HAYE€HNE MUHUMa/TbHOro NageHnsa aasneHnsa. Ecnm octaBuUTb 3TO Nose NycTbiM, TO 3TO
6yLeT paBHO3Ha4YHO BBOAY 3Ha4veHus 0.

3agaHHoe NafieHne [aB/eHUst YUUTbLIBAETCS TOMbKO NMpu noab6ope cTabun3aTopoB PasHULb
[laB/IeHUs1, HE CHABXEHHbIX (OyHKLIVEN OrpaHMYeHnsl pacxoga.

YuecTb TpebyeMmblii aBTOPUTET TEPMOCTATUYECKMX BEHTUMEN - NMOJe BbliGopa

BblgeneHne 3Toro nons No3BO/MT NporpaMme perysimpoBaTh rMapaBIMyeckoe 060pyaoBaHue,
Nno Mepe BO3MOXHOCTEN nogobpaTtb TakMM CNOCO60M HACTPOVKY TEPMOCTATUYECKMX BEHTUNMEN,
4yTOObl MX aBTOPUTETbI ObIIM HE MEHbLUEe 3HAYeHUsi, 3a[aHHOT0 B MNOJie pefakTMpOBaHUA
(pekomeHgyemoe 3HauyeHve - 0.3). BbinosiHeHe 3Toro TpeboBaHMsA 4acTo CBSA3aHO C POCTOM
rMOpaBMYecKoro CONpoTMB/EHMs 06opyaoBaHus. OgHako obecneyvBaeT Xopolume YCoBus
paboTbl TEPMOCTATUYECKUX BEHTU/MEN. MporpammMa NoMeLaeT B CNMCKe OLWMGO0K MHApopMaL o
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0 BEHTUNAX, HE OTBEeYallnx Tp86OBaHI/IﬂM OTHOCUTEJIbHO aBTOPUTETA.

PekoMeHAyeTCs, UTOObl 3TO Mosie GbI/0 BblAENEHO.

YuecTb CONPOTMB/IEHME UCTOYHMKA TeMsia Npy pacyeTe aBTOPUTETOB TEPMOCTATUYECKUX BEHTUNEN -
nosie Bbibopa

Mpy BblAeNeHNN 3TOro Nosis NporpamMmMa 6yAeT y4uTbiBaTb CONPOTUB/IEHNE UCTOYHMKA Tensa B
npoLiecce onpeeneHns aBTOPUTETOB TEPMOCTATUYECKMX BEHTUNEIA.

3T0 none peKkoMeHAyeTCs He BblAENsSTb B TOM C/lydae, Korga Ha pacnpefenvrensx
NCNO/b3YETCS BEHTW b, CTAGUIM3UPYIOLLMIA Pa3HUMLLY pacriofiaraeMoro AaB/eHus.

YBEMMUNTb MOLWHOCTb OTOMNUTE/IbHBLIX MNPMOOPOB C TEPMOCTATUYECKMMU BEHTUASMU Ha - MoJe
Bbl6opa

BbleneHve 3Toro nons BbI30BET yBe/IMYeHNe TpebyeMoli MOLLHOCTM OTONUTESIbHbIX NPUG0POB
C TepMoCTaTUYEeCKUMWM BEHTUAMW Ha MNPOLLEHT, 3afaHHblii B Nose pefakTMpoBaHus, a B
NOCNeACTBUM - YBENMYEHVWE MOBEPXHOCTM OTONUTENIbHLIX NPUOOPOB  (MPOEKTMPOBaHmMe
oTonNUTE/IbHbIX NPMOOPOB) /60 MOTOKA BOAbI, MOAXOLALIEr0 K OTONUTE/IbHbIM Mpubopam
(perynMpoBaHue CYLIECTBYHOLWMX OTONUTE/bHLIX MNpM6opoB). Llenblo 3Toro  SAABNseTcs
KOMMNeHcaumns nocnefcTBUA pasperympoBaHnsa TensI0Boro 1 rmapasnyeckoro 06opyaosaHus,
BbI3BAHHOrO BPEMEHHbIM AedmuuToM B nogadve Tenna (HOYHOE CHWXEHWE, WHTEHCUBHOE
BblBETPMBaHVE U T.4.).

[o HepaBHero BpeMeHVW Mpu NPOEKTUPOBaHWM O0O60pYyAOBaHUSA L.0. He YyyuTbiBasICA
KO3(pMLMEHT, YBENMYMBAIOWMIA MOLHOCTb OTOMUTE/IbHLIX NPUOOPOB C TepMOCTaTUYeCKUMU
BEHTUNAMW. B CBA3WM C 3TWM, MpPU BbIMOSIHEHWM PacyeToB A1 NPOEKTOB pery/impoBaHns
CylLecTByOLWEro 060opyaoBaHNsA PeKOMeEHAYETCA, YTOObl 3TO nosie 6bIS10 BblAENEHO TOMLKO B
TeX Ccnyyasx, ecnv 34aHue, B KOTOPOM HaxoAMuTCHA perynmpyemoe o6opyaosBaHve, 6b11o
[JONONMHUTENBHO yTenseHo, mbo rae  AonycTMMa BO3MOXHOCTb  U3MEHEHUS  Be/IMYMHbI
OTONUTENbHBLIX MPUOOPOB. B ApyrMx criydasx MOXET oKasaTbCs, UTO yBenmyeHve Ha 15%
MOLLUHOCTM CYLLECTBYIOLMX OTOMUTESIbHbIX MPUGopoB OyaeT CBA3aHO C HEeO06XOAMMOCTbIO
nogaun BoAbl B 060pyAoBaHMe CO C/IMLLKOM BbICOKOV TeMnepartypol, a Takxe npusefer K
4Ype3MEepHOMY YBE/IMYEHUMIO KO/MMYecTBa BOAbl. LUPKy/Mpyloweli B obopygoBaHun, 1
CBSA3@HHOIo C 3TUM - POCTY €ro rMapas/IMYECKOro ConpoTUBIIEHNS.

Mpy NPOEKTMPOBaHUM HOBOrO 060PYA0BaHMSA 3TO MOJE AO/DKHO ObITb BblAENEHO.

MpoBoANTL aHaIM3 pacxoja BoAbl B 060pyaoBaHuM - nose Bbi6opa

BblgeneHve 3TOro nonis npvBefeT K TOMy, 4TO mporpaMma npu nof6ope perynmpyemot
apmatypbl BbINOSHUT PacyeTbl, aHA/IM3UPYS pacxof BoOAbl A/ OTAENbHbIX NOoTpebuTenel
Tenna. B pacuetax yuuTbiBatOTCS NOA0GPaHHbIe MpeABapuTeNbHble HACTPOMKKM (4acTo npu
ckauykoobpa3HOM CMocobe), a Takke AvaMeTpbl OTBEPCTMIA LWail6. Bnarogaps 3Tomy,
NPOEKTUPOBLLWK WMMEET BO3MOXHOCTb OLEHWTb Ka4yecTBO NpeABapuTesibHOV perysIMpoBKu
NPOEKTVPYEMOro 060pYyA0BaHUS.

NHhbopmaumsa o pocTe wam nageHnn nNotoka BOAbl Yepe3 OTAefbHble noTpebuteny Tenna,
BbI3BAHHOMO MMAPaBNYECKUM HECOOTBETCTBMEM LMPKYSALMOHHBIX KOMEL, pacnonaraetcs B
Tab/mue C uTOramy pacyeToB UMPKY/ISLMOHHBIX Kornel. Kpome Toro, B CMUCKe OLMOOK
pasmMeLlaeTca MHGOPMALMOHHOE COOGLLEHNE O Crlydasx 3HauMTeslbHOTO pocTa WM nageHus
nMoToka BOAbl B  OTAE/bHbIX MOTPebuTensx Tenna, BbIi3BaHHbIX  HENpaBUIbHOM
npenBapuTesbHON perysIMpoBKOA.

MNpuHMMas BO BHUMaHWe TPYLOEMKOCTb aHa/M3vMpyeMblX pacyeToB pacxofa BoAbl B
obopynoBaHun (B OCOGEHHOCTU npu 60/bWOM 06bemMe 060pyAOBaHMA), PeKoMeHAYyeTCs,
4TOObI 3TO NOJIE ObISI0 BbIAENEHO TO/IbKO BO BPEMS BbIMO/IHEHUS KOHEYHBIX PAcHETOB
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KoppekTtupoBaTb gnameTpbl TPy60NpoBOAOB - NMosie Bbibopa

BbiaeneHvne aToro nons npuBeAeT K TOMy, YTO Mporpamma BO BPEMSI pacyeToB npoussenet
KOPPEKLUMNIO AMamMeTpoB TPyObOMNpPOBOAOB B  LMPKY/ISIUMOHHBIX KOMbLAX C  M30bITOYHBIM
JaBneHvem TennoHocuTensa. bnarogapa Koppekuun AvameTpoB, B OOMbLUMHCTBE CllydaeB
avnameTpbl Tpy6 6yayT YMEHbLLUEHbI.

MpuH1Mmas

BO BHMMaHME TpPyO0EeMKOCTb

pacyeTos,

KOPPEKTVPYIOLMX  AUAMETPbI

(B

0COB6EeHHOCTM NpY 60/1bLLIOM 06 beMe 000pPYA0BaHNS), peKoMeHAYyeTCA, YToObl 3TO nosie 6b110
BblZl€/IEHO TO/IbKO BO BPEMS BbINOSIHEHMSA KOHEYHbIX pacyeToB

5.4

[laHHble O NOMELLEHUAX

[laHHble 0 NOMELLEHUAX CoflepXaT MHGIOPMAL|MIO, KacatoLLCS oTan/IMBaeMblX MOMELLEHWIA U TeX,
yepes KOTopble NPOXoAsT TPy6ONPOBObl MPOEKTMPYEMOro 060pyA0BaHMS. [ X BBOAA CIYXUT

Jvanorosoe okKHO [laHHble - [NomeLlleHus, Bbi3biBaeMoe U3 MeHio [laHHble ¢ NOMOLLLH0 KOMaHAbl

[NomeLleHus.
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KommaTa
EotHaTa
FocTHHaR
EyxHa
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Pasgesnanxa
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TocTHHAR

Junanorosoe okHO [laHHble - [oMeLLeHNnA

Hwxe onucaHbl 3Ha4YeHnsa oTaeNbHbIX nonemn AnanoroBoro okHa.

Tabnmuya

B Tabmue Heobxoaumo 3aaTh AaHHble O BCEX MOMELLEHUSX, B KOTOPbIX HAXOAATCHA 3/1EMEHTbI
(TpybonpoBoabl, oTONUTENbHLIE MPUOOPBLI) 060pYAOBaHMA L.O.

COAEPXNT AaHHble, CBA3aHHble C OAHUM MOMELUEHNEM.

Kaxgaa ctpoka Tabnmubl
Bo Bcex fAueiikax Tabnmubl MOXHO

Bbl3BaTb CMpPaBOYHYK WHopmaumno. B oTaenbHble cToN6LUbl Tabnvubl criefyeT BBOAUTH
CnefyoLyto nHdropMau mio:

CumB.
tBH, [°C]
Qo, [BT]

QAOH, [BT] TennonocTynsieHna B NOMeLLEHNe, HeydTeHHbIe NPy onpeaesieHun TenIonoTepsb.

Homep (crmB0O/) NOMELLEHUS.

PacueTHas Temneparypa Bo3fyxa B NOMEeLLEHUN.

PacueTHble TensonoTepu NoMeLleHus.

(C) SANKOM Sp. z 0.0.
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BHumaHune

TennonocTyrnaeHus oT TPy60onpoBoA0B NPOEKTUPYEMOro 060pYyA0BaHUS L.0.
PaccUMTLIBAKOTCS M Y4UTLIBAKOTCS MPOrpaMMoii, a B CBA3U C 3TMM HET HE06X04MMOCTU
BBOAUTL VX B 3TOM CTOM6LE

OnucaHne OnucaHue NoMeLLeHUs.

VIMnopT ntoros pacyeToB 13 nporpamMmmMbl Meibes OZC - rpynna

pynna coaepxvT MHpopmanno 06 nepeHoce haiinia ¢ UToraMm pacyeToB TEN0NOTEPb, a TaKxke
KHOMKW 415 MMNOPTYPOBaHUS N akTyanm3awum UTOroB.

OTKpbITb HOBbIV hais1  Yalle BCero ata KHOMka NpuMBOAMUT K OTKPLITUIO AN&/IOrOBOro OKHa
OTKpbITb UTOrM pacyeTos 13 nporpammbl_%0ZC_PROGRAMNAME
%>. chnyxawero Ansa Bblbopa avina c uToramyM pacyeToB
TensionoTepsb.

AKTYyaNIbHOCTb KHonka cnyxut Ansa  akTyamsauuv  pesynbTartoB  pacyeToB
TensionoTepb, NMMNOPTUPOBaHHBLIX 13 nporpaMmMbl Meibes OZC. Ee
Heo6xo4MMO UCNOMb30BaTb B TeEX C/yvasx, ec/m B nporpaMve
Meibes OZC npoun3ouvinm n3mMeHeHus 1 BO3HUKaeT HeobXoAMMOCTb
aKTya/msauum pe3ynbTaToB pacyeToB Tensonorepsb.

PesynbTaTbl pac4eToB TEN/0NOTEPb, BbINOMHEHHbIX NPY NomoLLy nporpaMMbl Meibes OZC, moryT
ObITb HEMOCPELCTBEHHO NEPEHECEHBI B TAGMMLLY C AaHHLIMU O NOMELLEHUAX. [1a 3Toro cneayet
LE/KHYTb KHOMKY OTKPbITh HOBbI (haiin 1 npy NOMOLLY BbICBEYEHHOTO AMa/IOTOBOTO OKHA
BbIGpaTb COOTBETCTBYIOLLYI (halin c nToraMm pacyeToB TenonoTepb.

[aHHble 0 NOMELLEHMAX MOXHO Takxe BBOAWTb B NPOL,ecCce prcoBaHnA CxeMbl 060py0BaHUSA B
Tab/IMYHYI0 YacTb OKHa [aHHble - PUCYHKM.

CMOTpU Takxe:
MeHio [laHHble, BBOA, AaHHbIX.

5.5 [daHHble B BuAe rpapmnyeckom cxembl 060pyaoBaHus

[aHHble A1 npoekTa 060pyA0BaHNs BBOAATCA rpadmyeckinM cnoco60m B BU/1E CXEMbI
060pyaoBaHusi. Ha cxeme BBOAMTCS crieaytoLast MHGopMaLmsi:

JaHHble 06 apmartype

JaHHble 06 OTONUTESbHbIX NPUbopax
JaHHble 0 NoANo/bHbIX OTONUTE/bHbLIX NPUGopPax
JaHHble 0 MOMELLEHUSX

JaHHble 0 TpybonpoBogax

JaHHble 0 CMecUTe/IbHbIX YCTaHOBKaxX
JaHHble 0 Apyrnx NnoTpebuTtensax

JaHHble 0 KBApPTUPHbIX CTAHLUAX
JaHHble 0 r<MapPaBAMYECKNX CTPESIKAX
JaHHble 0 6ydepHbIX HaKoNUTENsax Tenaa
JaHHble 0 HACOCHbIX rpynnax

JaHHble 0 Apyrom 060pyaoBaHnm

CMOTpU Takxe:

PucoBaHue cxembl 1 BBO/, IaHHbIX, CBSI3aHHbIX C 3/IEMEHTaM1 060py40BaHNSI.
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551 JaHHble 06 apmaType

[aHHble 06 apmatype cogepxart nHgopmaLnio, KacatoLLytocst apMaTypbl, pacnofioXeHHO! Ha
Tpy6onpoBoAax, pa3BogsALyX TEM/IOHOCUTESb K OTAEIbHLIM NOTpebutensam Tenna.

[na nx BBoga cnyxut Tabnmua JaHHble - Apmatypa, Haxoaawasacs B Tab/IMYHOM YacTu OKHa
JaHHble - PUCYHKW.

B cocTaB gaHHbIX 06 apmaTtype BXO4MT:
- MHpopmMauus o Tune apmarypsl;
- AnameTp apmartypsbl;
- nHdopmaLmsa 0 cnocobe coeauHEHUA 1 OTBOAAX.

R ek ) BER
CHMB 0T dn ﬂ Eh

WE-3-*

WF-3-% ]

ROZDZ-FODEP 2

ROZDZ-POD-Z [

RTD-H-P 1

RTD-H-F =

4 3 1
A NS A  EB e

| J3E60  1.95 |Dﬁnau:Tb|:|w:gHKa.

Puc. 5.24. TabnnyHasa yacTb OKHa [aHHble - PUCYHKU ¢ Tabnmueln Ans BBoga AaHHbIX 06
apmarype

Tabnmua cnyxmt Ana BBOAA AaHHbIX 06 apmaType  BblAefIeHHbIX Ha PUCYHKE CO CXeMOW
060pyaoBaHMA B TabG/IMUYHOM YacTn OKHA [lJaHHble - PUCYHKW.

Kaxgasi cTpoka CoOAepXUT aHHbIe, KacarolMecs OfiHO apMaTypbl.
st Bcex siueek Tab/mL bl MOXHO BbI3BaTbCMPABOUHY MHApOPMALLULO.

B oTaenbHble sUeiikn Tabmubl HE06X0AMMO BBOAMUTb CrefYHOLLY0 MHGIOPMALMHO:

CumMBON  KaTasioxHbIii CUMBO/T TUMNa apmaTypbl. Mpy BbIGOpe CMMBO/IA apMaTypa MOXHO
BOCMO/1b30BaTbLCA CNPaBOYHON MHGIOpPMaL et B BUAE KaTasiora apmaTypbl.

dn [MM]  YcTaHaB/vBaeMblii AUaMeTp HOMUHa/LHON apMaTypbl. MNporpaMma aBToMaTUYeCcKM
nofbvpaeT gmameTp apMaTypbl U B Takoli CUTyaLum nosne HeobxoArMo OCTaBUTb
MycTbIM UM BBECTM 3HauYeHKe 0, o3HavatoLee nogbop AnameTpos. Ecim
BO3HMKHET HEO6XOAMMOCTb YCTAHOBKN KOHKPETHOIO AVAMETPa, TO HYXHO ero
3agatb 34ech. [Mpy BbIGOPE CMMBO/IA apMaTypbl MOXHO BOCMO/b30BaThLCS
CnpaBoYHoi1 MHchopMmaLueii B BUE AVasIOroBOro OkHa [JuameTp apMatypbi.

CMOTpU Takxe:
MeHto [aHHble, BBOA, faHHbIX, BBOA AaHHbIX B Tabmubl, MpUHUMNLI HYMepaummn 3/IEMEHTOB
obopynoBaHus, MNepemelleHre no Tabavue, PucoBaHme Cxembl M BBOA, A@HHbIX, CBSA3AHHbIX C
3N1EMEeHTaMn 060pyaoBaHNS.

CMOTpU Takxe:
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55.2

BBopA, faHHbIX, MeHto JaHHble, Tab/mua [aHHble - ApMaTypa, OKHO [laHHble - PUCYHKMN,
PrcoBaHve cxeMbl 1 BBO/ [aHHbIX, CBA3aHHbIX C 3/1eMeHTaMu 060py/0BaHuS.

[aHHble 06 oTONUTENbHbIX NPMGopax

[JaHHble 06 oTonUTeNbHbIX NPUbopax coaepxar UHGPMaLLMIO, KAacatoLLYHCA OTOMUTE bHbIX
npUH0opPOoB, NOAK/IHOHYEHHbIX K CETU TPYOOMNPOBOAOB, Pa3BOAALLMX TeNIoHoCcUTesb. [nsa nx BBoga
cnyxuT Tabmua JaHHble - OTonuTeslbHbIe NPUOOopPbI, HAXOAALWAACA B TaO/IMYHOM YacTh OKHa
[JaHHble - PUCYHKW.

B cocTaB faHHbIX 06 OTONUTE/bHBIX NPUGOPax BXOAAT:
[laHHble O TVMNe, Be/IMUYNHE 1 MOLUHOCTU OTONUTE/bHbIX NPUGOPOB;
MHChopMaLLMs, KacaroLasics cnocoba PacroNiOXEHVS 1 3aLLMTbI.

S\ey/ T

Tum oTom.mp.| nfL Q% |Pacm|3am. | Lmax| Iom. (= 25::;_
Ch*—60 0.00/100.0/1.00|1.00| O0.00 1
Ch*—60 0.00/100.0/1.00|1.00| O0.00 _A@
Ch*—60 0.00/100.0/1.00|1.00| O0.00
Ch*—60 0.00/100.0/1.00|1.00| O0.00 1—
Ch*—60 0.00/100.0/1.00|1.00| O0.00 E
Ch*—60 0.00/100.0/1.00|1.00| O0.00 ;I p
=1 EN R e =T Y SR
| 640 1630 |EIT|:|nHTeanb|m MPHAOR NaHENEHEIR

Puc. 5.11. TabnmyHas 4yacTb OKHa [aHHble - PUCYHKM C Tabuuel A4na BBoAa AaHHbIX 06

OTONUTE/IbHBIX NPUGOoPax.

Tabmmua cnyxmt Ans BBOAaZaHHbIX 00 OTONWUTENbHbIX Npubéopax, akTyaslbHO BbIAENEHHbIX Ha
PUCYHKE CO cxemoil obopyaoBaHusl. Haxoautcsi B Tab/MYHOM YacTyu OkHa [aHHble - PUCYHKW.
Kakgasi cTpoka Tab/mubl COAEPXUT AaHHbIe A1 OAHOr0 OTONUTE/TBHOrO Nprbopa.

[na Bcex aueek Ta6I'II/ILI,bI MOXHO BbI3biBaTb CMpaBO4YHYHO I/IH(*)OpMaLl,VI}O.

B oTaenbHble cTon6LUbl Tabulbl CneayeT BBOAUTL CHEAYHOLLYH0 MHOopMAL|IO:

Twvn oton.np.

n/L,[w/m]

KaTanoxHbii CMMBON TuNa oTonuTenbHOro npubopa. Mpu BbiGOpe cumBONa
OTONWTE/ILHOTO NPMG0Pa MOXHO BOCNO/Ib30BATbCSA CNPaBOYHON MHAOpMaLVe

B BuWAE KaTasiora OTOMNUTE/IbHbIX MPMOOPOB WM NPU MOMOLM KHOMKK
BbIGpPaTb M3 CMMCKA CUMBOJST OTOMUTENBLHOTO Npuoopa. CNUCOK COAEpPXUT
TOMbKO paHee BblGpaHHbIe OTOMUTE/NbHbIE MPUOOPbI, HO KaTaslor No3BOSSET
BbIGPaTb NPOM3BOSIbHBIV NPMGOP Cpean BCEX AOCTYMHbIX B Nporpamme. Ecim
6yaeT Heob6XoAMMO WM3MEHWTb TUM OTONWTESIbHOro npubopa, Hanpumep, ¢
NaHeslbHOr0 Ha CEKLMOHHbIA, TO HEOGXOAMMO BOCMO/b30BATLCS MOMOLLUBIO B
BUfE KaTasiora, Ho He Crucka.

BennunHa otonuTesibHOro npubopa 3ajaHa B BUAE 4WC/ia 3/IEMEHTOB W/
[O/WHbI  OTOMUTENbHOTO npubopa (B 3aBUCMMOCTM  OT  MpeAnoyYnTaemoii
BE/MUMHbI. [pn BBOAE 3HAYEHMSI MOXHO BOCMO/b30BATbLCS CMNPaBOYHON
VHJoopMaLveli B BUAE AManioroBoro OkHa BenmunHa oTonmtenibHoro npuéopa.
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Q%, [%] UacTb TennoBol MOLHOCTM B MpOLEHTax, BblAensiemas OTONUTESIbHbIM
npuéopoMm B nomelwleHve. Ecnm nomeweHne ob6orpeBaeTcs  OA4HUM
oTonuTeNbHbIM npubopom, TOo Q% = 100%. Ecm B nomeweHun ecTb
HECKOJIbKO OTONUTE/bHbLIX NMPUbOopoB, TO B CyMMe 3Ta 4aCTb WX MOLLUHOCTH
[omkHa cocTtasnatb 100% (Hanp. ABa otonut. npubopa no 50% kaxapbli ).

Pacn. KoadhdmumeHT, yuuTbiBalOWMIA  BO3AelicTBME  Crocoba  pacnosiokeHust
oTonMTE/NbHOrO MpMbopa Ha ycrioBusi TensioobmeHa. Mpyu ero BBOAE MOXHO
BOCMO/Ib30BATbCS CMPABOYHOM WHGOpMauveli B BuAE [AWA/IOTOBOIO OKHA
PacnosioxxeHne oTonuTesibHoro npuéopa

3au. KoadhdhmumeHT, yuntbiBatowmini Bo3geicTeme cnocoba 3awmrbl OTONUTENbHOTO
npnéopa Ha ycnosus TensioobmeHa. lNMpy ero BBOAE MOXHO BOCMNO/b30BATLCA
CMpaBOYHON MHGOpMaLMein B BUAE LMa/I0rOBOr0 OKHa 3almta OTONUTeSIbHOro
npuoopa.

Lmax, [M] MakcumarnibHas AnMHa oTonuTesNlbHOro npuéopa. Beog O 3HavyeHUss o3Hauvaer,
4TO OTCYTCTBYIOT OrpaHNUYeHNst OTHOCUTESIbHO AJ/IMHbI OTONUTE/IbHOro Npuéopa.
Mporpamma cTapaeTcsl Tak nofobpatb Be/MUYUHLI OTONUTESIbHBIX NPUOGOPOB,
4yTOGbI MX A/MHA He npeBbiWwasia Lmax. B cnyvyae, ecnv BbINOMHEHWE 3TOrO
YCJ/I0BUSA HEBO3MOXHO, TO B cnucke owmnbok ( MeHo Ttorn, komaHaa Owmnbkm)
OyaeT nMNoOMeLIEHO COOo6WEeHNne O MNPEBbIWEHNU MaKCUMaslbHOW  OJIMHbI
oTONUTE/NbHOro Npubopa.

Beta KoadhdmumeHT 3atekadnss b ana otonutensHoro npnéopa, NoAcoefnHEHHOTO K
OAHOTPY6HOW cucTteme. Ecnm none octaHeTcs NycTbiM, TO Mporpamma cama
onpegenuTt  koadpdmumeHt . B cnyvyae  oTONUTENbHBIX  MPUOOPOB,
NOACOEANHEHHbIX K  OBYXTPYOHOW cucTeme, 3HayeHue 3TOro  noss
NrHopvpyeTcs.

Mowm. Homep(CumBON) MOMELLUEHUsi, OTarn/MBaemMoro C MOMOLLUbHO  BBOAMMOrIO
oTonuTeNbHOTO Npubopa. brarogapsi NPYMEHEHUI0 HA CXeMe 30H MOMELLEHWIA,
nporpamma cama B COCTOSIHUM pacrno3HaTb, B KakMX MOMELLEHUSIX HaXOAATCSH
oTonuTe NbHblE NPUOOPbI, & NO3TOMY 3TO MOJIE Yalle BCEro HyXHO OCTaB/IsiTb
nycTbiM. HO cnyyatoTcs Takue cuTyauun, B KOTOPbIX HEMb3S1 Hap1CcOBaTb 30HbI
MOMELLEHUA CNOCO60OM, aBTOMATMYECKN MNPUNUCHLIBAOLLMM OTONUTE/bHbIE
nNpuoopbl K MNOMELUEHUAM, WM B CUTyauun, rae OTONUTESNbHbIA npubop
npunucaH K Apyromy noMeLLEHWIO, a He K TOMY, YTO Ha pUCyHKe, Toraa B nosne
Mom. Heo6X0A4MMO 3afaTb COOTBETCTBYHOLLMIA CUMBOJ NOMELLEHWS.

BHumaHme!

dYHKUMA aBTOMATUYEeCKOro MPUMUCbIBaHUA  OTOMUTESIbHbIX NPUOOPOB K  30HaM
nomeLlleHnin, pacnpenenseT oTonuTesibHbIN NPUGOP K NOMELEHNIO, B 30HE KOTOPOro OH
HaxoguTca. HM oanH (pparmMeHT oTonuTesIbHOro nNpubéopa He AO0J/HKEH BbICTyrNaTb 3a 30HY
rnomeLleHus.

MporpaMmMa aBTOMATMYECKN CUMTbIBAET Kak WMHCOPMAaLMi0 O MOAAoLWEM M 06paTHOM yyacTke
oTonuTenbHOro Npméopa, Tak 1 0 cnocobe ero Noak/oYeHnst (CHU3Yy, ceepxy, VK 1 T.1n.). [aHHble,
KacalwLyiecs HapyCOBAHHOTO OTOMUTE/ILHOTO MPUGOpPa MOXHO TakXe BBOAWUTL NO3fHee nocre
co3aHuisi BCero doparmeHTa 060pyA0BaHus.
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CMOTpU Takxe:
MeHK)QaHHHe,BBOA,anHHX,BBOﬂ,ﬂaHHHX B Tab/mubl, MprHUMNbLI HYMepaLun 3/1eMEHTOB
obopynoBaHus, MNepemellgHne no Tabamue, PucoBaHne cxembl M BBOA, AaHHbIX, CBSA3AHHbIX C
3/1leMeHTaMu 060pya0BaHUSA

CMOTpU Takxe:

BBog, AaHHbIX, MeHto [aHHble, Tabmua faHHble - OTonuTe bHble NPUO0PbI, OKHO [aHHbIe -
PUCYHKW, PUcOBaHMe cxembl 1 BBOZ, IaHHbIX, CBSA3aHHbIX C 3/1eMeHTaMn 060pyA0BaHUS.

5.5.3 JaHHble 0 NoANoNbHbIX OTONUTE/bHbLIX NpUbopax

[aHHble 06 OTONUTEbHLIX NPUGOPax coaepXaT NHopMaLMo, KacatoLLytCs NMOANObHbBIX
OTONUTE/NbHBIX MPUGOPOB, NOAK/UYEHHBIX K CETW TPYGONPOBOA0B, PA3BOAALIMX TENIOHOCUTESb.
Onsa ux BBoga ciyxut Tabnvua JaHHble - MoanonbHble 0TONUTE bHbIE NPUGOPbI, PAcNoIoXeHHas
B TaG/IMYHOI YacTMOKHA [laHHble - PUCYHKM.

B cocTaB gaHHbIX 06 OTONUTE/bHBIX NPUGOPax BXOAAT:
- [aHHble 0 Tune, paamepax 1 MOLLHOCTU OTONUTE/bHbIX NPUGOPOB;
- MHhopmaL s, kKacatoLasacs pacnosnoXeHUs OTONUTEIbHOTO Npréopa.

THI OTON. D . 0% Fo B Fr Br dT dn oM G oM D Eop F
GP-MARMUR 20.0 5.7|0.200 1.1 01 Her
GP-MARMUR 65.0 15.5|0.200 1.1 01 Her
GP-MARMUR 15.0 3.8/0.200| -0.0 HeT
GP-TERAFDTA 100.0 1.8|0.100 0.0 HeT
GP-TERAFDTA 100.0 1.0|0.100 0.0 HeT
GP-TERAFDTA 100.0 5.4|0.150 1.1 HeT
GP-TERAFDTA 35.0 2.4|0.100 0.0|0.100 HeT
GP-TERAFDTA 100.0 0.9/0.150| -0.0 HeT

NI RIS E AN

Tabnmua cnyxuT 4719 BBOAA AaHHbIX 0 MOANO/bHbLIX OTONUTE/bHBIX NPUO0Pax , akTyaslbHO
Bbl€/IEHHbIX HA PUCYHKEe CO CXeMOil 060pyaoBaHus. Haxoamtcsa B TabIMUHOM YacTu OKHa
[JaHHble - PUCYHKW.

Kaxpgas cTpoka Tabnmubl COAEPXUT AaHHbIe AN O4HOr0 OTONUTENbHOro Npuéopa.
[na Bcex ssueek TabmLbl MOXHO BbI3blBaTb CMPaBOYHYO MHGIOPMALLMIO.

B oTaenbHble cTonbubl Tabuubl creayet BBOAUTL ClEAYIOLLYH0 MHhopMaLto:

Twn oTon. np. CuMBON TMNA KOHCTPYKLLUM NOANO/BLHOTO OTONUTE/IbHOro Npubéopa. Mpu
BbIGOpE CMMBO/IA MOXHO BOCMO/b30BaTbCS CNpaBOYHON MHhopmaunein (knasuia F1
) B BUAE KaTasiora KOHCTPYKL WA NOAMNOSIbHLIX OTOMUTE/bHbIX NPMOGOPOB UK NpY
MOMOLLM KHOMKWN BblGpaTh 13 CNUCKa CMMBO/ OTOMUTE/TLHOIO Nprbopa.

Q%, [%] YacTb TennoBoii MOWHOCTY B NPOLLEHTAX, BblAensiemast oTonUTe lbHbIM NPUGOPOM B
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nomeleHne. Ecim nomelleHe oborpeBaeTcs O4HUM OTONUTE bHLIM NPUOOPOM, TO
Q% = 100%. Ec/m B NOMELLEHUN eCTb HECKOJIbKO OTOMUTESIbHBLIX NPU60POB, TO B
CyMMe 3Ta YacTb MX MOLLHOCTU Ao/hKHa cocTaBniaTb 100%.

Fo, [M2] O6wwasn NoBEPXHOCTb, NPeAyCMOTPEHHas 415 NOAMNO/IbHOIO OTONUTESLHOTO NPUGoPa,
COBMECTHO C BO3MOXHOW NMOBEPXHOCTHH PAHNYHOI 30HbI.

B, [M] LWar yknagku Tpy6 B rpetoLemM KOHType NoAnosibHOro OTONUTE/IbHOro npubopa
(paccTosiHue mexay Tpybamm). 3TO Nnosie MOXeT OCTaBaTbCA He3arno/IHEHHbIM,
nporpamma cama nog6epeTt COOTBETCTBYOLMIA Luar.

Fr, [M2] Tlone NnOBEPXHOCTW rPaHMYHONM 30HbI. EC/M B OTONUTEIbHOM MpUbope rpaHnyHast
30Ha He BblAenieHa, TO 3TO MoJie MOXET OCTaBaTbCs He3arno/IHEHHbIM.

Br, [M2] LWar yknagkun Tpy6 B rpaHWYHON 30HE. EC/in B OTONUTENbHOM Npubope rpaHnyHas
30Ha He BblfesieHa, TO 3TO MoJie MOXET OCTaBaTbCsi HE3aNO/THEHHbIM.

dT, [K] PacueTHoe oxnaxaeHne BOAbI B NOANO/ILHOM OTONMTENIbHOM Npubope. Ecnn none
6yaeT NycTbiM, TO NporpaMmma npumeT oxnaxaeHve pasHbiM 10 K.

dn, [MM] HomuHanbHbI AnameTp Tpy6 rpetoLlero KoHTypa. Ecnv none 6yaert nycTbiM, TO
nporpamma nogbepet AnameTp aBToMmarnydeckn. Knasuwa F1 vim KHonka BbI30BET
CMUCOK AOCTYMHbIX AMaMeTpOB.

Mom G  CumBO/ NOMeLLEHNss 060rpeBaemMoro oTonuTesbHbIM NPU6opoMm. INogo6HO, Kak 1 B
C/lyyae KOHBEKLMOHHbIX OTONUTE IbHBLIX MPUOO0POB, 61arofapsa NPUMEHEHUIO HA
CXeMe 30H NOMELLeHWi, NporpaMmMa cama B COCTOSAHWUM pacno3HaTb, B Kakux
NOMELLEHUSAX HAXOAATCH OTONUTE bHbIE NPMOOPbI, & MO3TOMY 3TO NOJIE Yalle BCero
HYXHO OCTaBNATb NYCTbIM.

Mom D CuMBOI NOMELLEHMS, HAXOASLLUETOCS HDKE OTONUTENbHOIO Npubopa.

CMOTpU Takxe:
MeHto [laHHble, BBoA, faHHbIX, BBOA AaHHbIX B Tabaumubl, [pyHUMNbI HyMepaummn 3/1EMEHTOB
o6opyaoBaHus, NepemelleHre no Tabamue, PrucoBaHne cxemMbl 1 BBOZ AaHHbIX, CBA3aHHbIX C
a/leMeHTaMv 060pyaoBaHNs.

CMOTpU Takxe:

BBoA, flaHHbIX, MeHo JaHHble, Tabmua [aHHble - MognosibHble OTONUTE IbHblE NPUBOPbI, OKHO
JaHHble - PUCYHKW, PucoBaHmne cxembl 1 BBOA, filaHHbIX, CBA3AHHbLIX C 3/1IeMEHTaMn
000pya0BaHKS.

5.5.4 JaHHble 0 KBapTUPHbIX CTaHUNAX

[laHHble 0 KBapTUPHbIX CTaHLMAX CoAepxXaT HAopMaLLMIO, KacatoLLyHCA KBApTUPHbLIX CTaHLLWNA,
NOAK/IIOYEHHBIX K Tpy6onposogam.

[nsa nx BBoga cnyxut Tabnmua [laHHble - KBapTUpHbIe CTaHL MK, HAX0A4AWASACS B Tab/IMUYHON
yacTun okHa [laHHble - PUCYHKMW.

Tabmua cnyxuT 419 BBOAA AaHHbIX O KBAPTUPHbIX CTAHUMAX aKTya/lbHO BblAEMEHHbIX Ha
PUCYHKE CO CXEMOW 060pyaA0BaHNs B TAO/IMYHON YacTn OKHa [JaHHble - PUCYHKMW.

[ Bcex siueek TabmLbl MOXHO BbI3BaTb CMPaBOYHYH UHGIOPMALUIO.
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CHME O Ore Hacoc C.0. Toe —
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ARVA LUX II TDP-F 40 18,0
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[JaHHble - KBapTVpHble CTaHUMM - Tabnmua

B oTaenbHble AUeitku TabmLbl HEO6X0AMMO BBOAMTL ClEyHOLLY0 MHGIOPMALLMIO:

CvimBon KaTanoxHbIi CUMBO/ TMNAa KBApPTUPHOI CTaHumu. IMpn BbIGOpe cumBoia
KBapTUPHOW CTaHLMN MOXHO BOCMO/b30BaTbCS CNPaBOYHON MHhopMaLneii.

QrB., [n/MuyH] Pacxog ropsiueii BoAbl, BbITEKAOLLEN U3 KBAPTUPHOM CTaHLUN.

Hacoc C.O. CumBOM Hacoca KoHTypa C.0.

Tnc Temnepartypa TensioHocuTens, nogasaemoro B cuctemy C.O. nocre

cMecuTesnbHOM ycTaHoBKY, [°C]

CMOTpU Takxe:
MeHto Q,aHHbIe, BBO,EII AaHHbIX, BBOA, AaHHbIX B Tabauubl, MPpUHLMNLI HYMepaLM 3/1EMEHTOB
obopyanoBaHus, MNepemelueHme no Tabamue, PucoBaHme cxembl 1 BBOJ, AaHHbIX, CBSA3aHHbIX C
a/ileMeHTaMu 060pya0BaHUS.

CMOTpU Takxe:

BBOA, AaHHbIX, MeHto JaHHble, Tabmua [aHHble - KBapTupHble CTaHLMKW, OKHO [aHHble -
PUCYHKW, PUCOBaHMe cxembl 1 BBOZ, IaHHbIX, CBSI3aHHbIX C 3/1eMEeHTaMn 060pyA0BaHUS.

5.5.5 JaHHble 0 gpyrux noTpeduTensx

[aHHble 0 ApyrMx NOTpebuTensax cogepxar MHopMaL 1o, KacaroLLyocs Apyrix notpebutenei
Tenna, NoACoeANHEHHbIX K CETU TPYOONPOBOAOB, Pa3BOASALLMX TENSIOHOCUTESb.

[na nx BBoga cnyxut Tabnmua [aHHble - [pyrne notpebuteny, Haxoaawasacs BTab/IMYHON YacTu
OKHa [laHHble - PUCYHKW.

B cocTaB fgaHHbIX 0 Apyrnx NOTpebuTensx BXogaT:
- TennoBble U rMApaBMyYeCcKme napaMeTpbl paboTbl NOTPebUTENEN Tena B pacUeTHbIX
YCNOBUSAX;
- KpaTkoe onvcaHue notpeéutenei.
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Puc. 5.16. TabmyHasa yacTb OkHa [aHHble - PUCYHKM ¢ Tabnmuein Ana BBoAa AaHHbIX C APYTMMN
notpebutenamu Tenna

B oTaenbHble cTonbubl Tabnuubl creayet BBOAUTL ClEAYIOLLYH0 MHhopMaLto:

Q, [BT1] PacueTHast TennoBast MOLWHOCTbL NOTpPebuTens
G, [kr/c] PacuyeTHbIn pacxog BoAbl, NPOX0AALLEN Yepe3 NoTpeduTeb.
dt, [K] PacueTHoe oxniaxaeHne BoAbl B noTpebuTerne.

dP, [Ma] TInopaBnuyeckoe conpoTuBieHWe noTpebutena Tenna (NageHve [AOaBfeHns B
noTpebuTene) B pacyeTHbIX YC/IOBUSIX.

V, [n] O6bem Bogbl NOTpebutens.
OnuncaHve [ononHuTenbHas uHdopmMalya o notTpedutese Tenna (NPOU3BOSIbHBIN TEKCT).
BBogs faHHble B ctonbuax G u dt, He06X04MMO NMOMHUTL, YTO A4/ AAHHOro NOTpebuTens Tenna

MOXHO BBOAUTb TO/IbKO OAHY M3 3TUX BE/MYMH. B 6OMbLUMHCTBE C/lydaeB /ydlle OnepurpoBaThb C
OX/TXAEHVEM BO/Ibl B NOTpebuTene.

CMOTpU Takxe:
MeHto [aHHble, BBog, AaHHbIX, BBOA AaHHbIX B TA6/MLbI

CMOTpU Takxe:

BBopA, flaHHbIX, MeHto JaHHble, Tabmua JaHHble - [pyrve notpebuTeny, okHO [laHHble -
PucyHkun, PucoBaHme cxembl 1 BBOA, AlaHHbIX, CBA3AHHbIX C 3/1eMEHTamMn 060py/10BaHNS.

55.6 JaHHble o TpybonpoBoaax

[aHHble 0 TpybonpoBoAax coaepxar NHAopMaL Mo, KacaroLLytocs TpybonpoBoA0B, pa3BoaALLMX
TEnJ/IoHOCUTENb K OTAENbHbIM NOTPebuTensam Tensa.

Onsa nx BBoga cnyxut Tabnmua [aHHble - Tpy6onpoBoAbl, HAXOAALWAACH B TAO/IMYHON YaCTy OKHa
[JaHHble - PUCYHKW.

B cocTaB gaHHbIX 0 TPy6ONpPOBOAax BXOAUT:
- nHdopmaumsa o Tvne Tpyb 1 CTPYKType coefuHEHN TPyO6onpoBOAOB;
- pasmepbl TpybonposoaoB (guameTp, 4/MHA);
- MCNPaBHOCTb M30/15LMN TPYOONPOBOAOB.
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Puc. 5.22. TabmyHasa yacTb OkHa [laHHble - PUCYHKM ¢ Tabnmuen Ana BBOAA AaHHbIX O

TpybonpoBogax

Tabmua cnyxuT Ana BBOAa AaHHbIX 0 TPy60onpoBoaax, akTyaslbHO BblAE/IEHHBIX CO CXEMOWA
o60opyaoBaHns. HaxogmTca B Tab/IMYHO YacTu OKHa [laHHble - PUCYHKMW.

Bcs ceTb Tpy60OMNpoOBOAOB A0/MKHA ObITh MOAENEHA Ha yyacTKN. Kakgasi cTpoka Tabmubl
KacaeTcs 0fHOro y4acTka.

MporpamMma Bcerga TpakTyeT 060pya0BaHMe Kak HECMMMETPUYHOE. B CBSI3N ¢ 3TUM HeobxoAUM
OTAE/bHbI BBOA, AaHHbIX A1 NOAAKLLYX M 06PaTHbLIX TPY6GOMNPOBO0B.

[na Bcex ayeek Ta6]'II/ILI|bI MOXHO BbI3bIBaTb CMpaBO4yHYHO I/IHCbOpMaLl.I/I}O.

B oTgenbHble cToN6ubl Tab/mubl cneayet BBOAUTL CeAYHOLLY0 MHAIopMALLNIO:

Twun

Ctos

YyacTt

3. [%]

dn [MM]

L [m]

3ameHsiowpii CMMBO TUNa TPY6, 13 KOTOPbIX BbINO/IHEH y4acTOK. Tunbl TPYO,
CBsI3aHHbIX C 3aMEHAOLLYIMM CMMBO/IAMIN, HEOGX0AMMO ONPeAEUTb, Bbi3blBast
AnanoroBoe OKHO [aHHble - O6Lupe ¢ NoMOLLp KoMaHabl O6uwe, KoTopas
HaxoauTCcs B MEHIO [aHHble.

Homep (cumBos) CTOsIKa, K KOTOPOMY NPUHAL/IEXUT aKTyaslbHO BBOAMMbIA YHaCTOK.
WHdpopmavmio 0 Homepe CTosika MOXHO He BBOAMWTb, Tak Kak nporpaMmMa
rpagmyeckum crnocoboM CUUTLIBAET COEANHEHNE YHacTKOB U APYIvX 3/IEMEHTOB
o6opynoBaHusA. OfHaKo, OTCYTCTBME MHGOPMAaLLUM CUMbHO 3aTpyAHAET YTeHne
MTOroOB pacyeToB, NPeACcTaB/IeHHbIX B Tab/IMUYHON dhopMe.

Homep (cMBO/T) akTyaslbHO BBOAMMOTO yyacTka. dTa sueitka MOXeT ObiTb He
3ano/iHeHa, Kak 1 npeapblaylias sueiika.

VicnpaBHOCTb 130U MK, NPUMEHSIIOLLEICA Ha Tpybonposoae. Ecnm Tpybonposog,
He n3onmpoBaH, To 3. = 0%. B cnyyae Tpy6onpoBoaa NosHOCTbH
n3011MpoBaHHoro 3. = 100%. McnpaBHOCTb 305U MM Ha Tpy6onpoBoaax,
MPOXO4ALMX Yepes He oTarn/mMBaeMble NOMeLLEHNA, A0/DkHA ObITb HE MeHbLLE, YeM
75%.

HomuHasbHbI gnameTp yyacTka. uameTp MOXHO BBECTM N1LLb 3a4aB TWNn TPyObl
B cTon6ue Tun. MNpy BBOAE AnamMeTpa MOXHO BOCMNO/Ib30BaTLCS CNPaBOYHONA
nHdpopMau el B hopme AnasnioroBoro OKkHa CO CrUCKOM AOCTYIMHbIX ANaMeTpoB,

[nHa BBOAMMOrO yyacTka. Tak Kak nporpaMMa COXpaHsieT Ha Cxeme
BEPTUKaUIbHbIA MacLuTab, To Npy BEPTUKa/IbHBIX yYacTKax aTa suelika MOXeT 6biTb
He 3anofiHeHa (nporpaMma cama onpeaensiet ee AnvHy). 15 ropu3oHTasIbHbIX
y4acTKOB, KOrja Ha cxeme OHM HapucoBaHbl 6e3 MacLuTada (Yalle Bcero HeT
BO3MOXHOCTUN HApMCOBaTb CXEMY C COXpPaHEHMEM FOPU30OHTa/TbHOTO MacluTaba), B
3TOM MOJE HYXHO 3a4aTb UX AJIHY.

BHumaHne !l
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Mom.

OTBETB.

oTs/Oyr

Heobxoanmo 3agaBatb MO OTAE/IbHOCTM AJINHY MOfaroWwmMxX U o6paTtHbIX
yd4acTKoB  TpybonpoBoAoB.  3ajaHne  A/IMH  TOMIbKO  MNOJAroLmX
TPYyoonpoBOAO0B UM TONIbKO 0OpaTHbIX, Kak U 3agaHne CyMMapHOW OJINHbI
noAaroLLmx n o6paTHbIX Ha O4HOM ydacTke siB/ISeTCA He4,0NYCTUMbIM.

Ecnu y4acToK COCTOMT M3 HECKOJIbKMX OTPe3KOB, TO A1 KaKAO0ro M3 HUX
Heo6X0AMMO 3aaTb OTAE/IbHO OJINHY.

%

—

l
I
I
'il— Ona kaxgoro U3 0'rpe3|cos]

y4yacTKa HYKHO OTAEesIbHO
3agartb OSIMHY

I
L2/

—— e — — i — — — — — —

Homep (CVMMBO/T) MOMELLEHVS, B KOTOPOM HaxXOAWUTCS BBOAMMbIA y4acTOK.
Bnarogaps Mcnonb30BaHMI0 Ha CXemMe 30H NMOMELLEHWIA, MPorpamMmMa B COCTOSIHUM
cama pacrnosHaTb, B Kakix MOMELLEHMSIX HAXOAATCS TPy6OonpoBOAb! U B CBSI3N C
3TUM 3TO NOJIE Yalle BCEro HY)XXHO OCTaBUTb MyCTbIM. HO GbIBAIOT Takne CUTyaLum,
KOra Hefb3s HapMCOoBaTb 30HbI MOMELLEHUIA CNOCOGOM, NO3BO/ISOLLEM
aBTOMaTMYECKOe NpUMNMchiBaHNe TPYOGONPOBOAOB K MOMELLEHVSIM, UK, KOraa
y4acTOK MPOXOAMT Yepes Apyroe NomeLleHre, a He Yepes To, YTO yKazaHo Ha
pUCYHKe, B 3TOM C/lydae B nosie MoM. HyHO 3agaTb CYMBO/T MOMELLEHMSI.

BHumaHume!lll

® YyHKLUMSA aBTOMATUYECKOro NMPUNUCbiBaHMS y4acTKOB K 30HaM NOMELLEHNI
NPUNMCbIBaET YHaCTOK K MOMELLEHMIO, EC/TN B 3TOMN 30HE HAXO4UTCA ero
cepeavHa. Ecnn ysactok NnpoxoaunT Yepes HeCKO/1bKO MOMELEHWIA, TO
nporpamma TpeobyeT pa3geinTb ero Ha oTpe3KM, NpoxoasaLipe NnomMeLeHus
rnooyepegHo.

Twn OTBETB/IEHWSA, PACMOJIOXKEHHOIO Ha yYacTKe B C/iyyae, eC/im OH He OAVH
MOAK/IIOYEH K NpeablayLemMy yyacTky. [py TMNOBOM NOACOeAVNHEHUM K CTOSAKaM U
oTonuTesbHLIM NPMGOpamM nNporpaMmMa camMa pacrno3HaeT TUN pa3BeTBIEHNS U B
[aHHOM C/lydae 3TO Mosie HyXHO OCTaBUTb MyCTbIM. HO ec/im HapcoBaHHOE Ha
CXeme OTBETB/IEHVE He BIMOJIHE COOTBETCTBYET peaslbHOMY COeMHEHNIO
Tpy6bONpOBOAOB, TO B 3TOM MECTE HY)XHO YCTaHOBUTb TUM OTBETB/IEHNS. IMetoTCs B
pacrnopshxeHun crefytowme BUAbl OTBETBIIEHWIA:

TRP - TPOMHWK NPOXOAHOIA,

TRO - TPOVHVK NOBOPOTHBIA;

CZWP - kpecToBMHa npoxogHas

C2ZWO - KpecTOBMHA NOBOPOTHAasA

ROZG - pa3BetBreHune Tuna “T1".

lNporpamma cama pacnosHaeT BUANMbIE HA PUCYHKE U3MEHEHNA HanpaB/ieHnA
y4acTKOB M CTaHAApPTHO NoA6uvpaeT B 3TUX MecTax Ayrn. Ecnv BMecTo ayr A0/DKHbI
6bITb NOA06PaHbI OTBOAbI, TO B 3TOM MNOJIE HYXHO BCTaBUTb cumBon KOL, B gpyrnx
C/ly4asix aTo MNosie MOXeT OCTaBaTbCA MYCThbIM.

BHumaHme M

HeBugumble Ha cxeme Ayrv Uin oTBoAbl He06xXo4MMO BBOAUTL
[0MOTHUTENTBHO Ha PUCYHKE, BblOMpasi cooTBETCTBYHOLUME (PACOHHbIE
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n3nenus c 3aknaaku Tpy6onpoBoabl =4 Ha naHenun PyHKUUiN pucoBaHuns

Mporpamma aBToMaTUYECKM He HYMepPYeT y4acTKW, HO Griarogapst MHTEIMIEHTHOWN doyHKLLMK
pa3MHOXeHMs1 (oparMeHTOB PUCYHKA, OHA B COCTOSIHM aBTOMATMUYECKM COXPaHSATb CTU/b
HymepaLy, yCTaHaBIMBaEMbIli MPOEKTUPOBLLMKOM. Brarofgapst 3ToMy MOXHO MOJTyUYNTh MOHSATHYHO
CYCTEMY HyMepaL M 3N1eMeHToB 060pyaoBaHus. MNepea Havasiom BBOAA AaHHbIX /ydlle
BbINO/IHUTL COOTBETCTBYHOLLYIO HymMepaLlvio Tpy6onpoBooB.

CMOTpU Takxe:
MeHto JaHHble, BBoA, AaHHbIX, BBOA AaHHbIX B Ta6/mLbl, [PUHLIWNLI HYMepaL i 3/1eMEHTOB
obopynoBaHus, MNepemelleHne no Tabamue, PucoBaHmne cxembl Y BBOJ, AaHHbIX, CBSA3aHHbIX C
3/1IEMEHTaMM 060pya0BaHKUS

CMOTpU Takxe:

BBog, faHHbIX, MeHto JaHHble, Tabmua JaHHble - Tpy6onpoBoAbl, OKHO JaHHble - PUCYHKMY,
PucoBaHve cxembl 1 BBO, [laHHbIX, CBA3AHHbIX C 3/1eMeHTamMmn 060py10BaHNS.

55.7 JaHHble 0 rmgpaBINYeCcKNX CTpesikax

[aHHble 0 rmapaBMyecKux CTpeskax cogepxar nHhopmalmio, KacatoLLycs rmapaBnyeckmnx
CTPEJIOK.

Ona nx BBoga crnyxut Tabnmua [aHHble - [napasanyeckne cTpeskn, Haxoasawancs B TabnmyHom
yacTun okHa [aHHble - PUCYHKW.

Tabmua cnyxuT 415 BBOAA AAHHbIX O TMAPAB/IMYECKUX CTPE/IKAX aKTyaslbHO BblAENEHHbIX Ha
PUCYHKE CO CXeMoli 060pyA0BaHKsl B TaG/IMYHON YacTu OkHa [ aHHble - PUCYHKN.

[na Bcex siueek TabmLbl MOXHO BbI3BaTb CNPaBOYHYHO MHGhopMaL M.

CHMEBOI PasHep —

THI. CTPEIKA Oopobpars 124
THI. CTPEIKA Dogobpars E
THJ. CTEPEIEA HDogcBpaTs 1543
13':

122

128
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[JaHHble - MnapaBMueckue CTpesiku - Tabnmua

B oTaenbHble AUeiiku TabmLbl HEO6X0AMMO BBOAMTL CleyHoLLYy0 MHGIOPMAaLLMIO:

CumBon  KaTtasioxkHblii CUMBO/ TMNa rmapaBnMyeckor cTpesnku. Mpu Bbibope cumBoia
rMApaBINYECcKO CTPesIKM MOXHO BOCMNO/Ib30BaTLCA CNPaBOYHOM NHGIOpMaL,Meil.
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Pasmep Pasmep rmapaBiiMyeckoin CTpesku.

CMOTpU Takxe:
MeHto [aHHble, BBoA, AaHHbIX, BBOA AaHHbIX B Tabnmubl, MpUHUMNLI HYyMepawu My 3/1EMEHTOB
O6ODMﬂOBaHMﬂ,ﬂeDeMeuBHMeﬂO1aﬁﬂmue,PMCOBaHMeCXEMbIMBBOﬂLR%mbM,CBﬂ3aHHHXC
3/1EMeHTaM1 060pyA0BaHUS.

CMOTpU Takxe:

BBopA AaHHbIX, MeH0 [aHHble, Tabsmua JaHHble - FnapaBnamyeckme cTpesiku, OKHO JaHHble -
PucyHkKn, PucoBaHme cxeMbl 1 BBOJ, laHHbIX, CBSI3aHHbIX C 3/1IeMeHTaMy 060pyA0BaHUs.

5.5.8 JaHHble 0 6ypepHbIX HaKoNUTeNAx Tensa

[aHHble 0 6ydepHbIX HaKONUTENAX Tensia cogepxar MHAoPMaLuio, kacatoLLytocs 6ydepHbIX
HakonuTenen Tenna.

Ansa nx BBoga cnyxut Tabnmua [aHHble - BydepHble HakonuTenun Tensa, HaxoasLWwascs B
Tab/IMYHOIN YacTy OkHa [laHHble - PUCYHKW.

Tabnmua cnyxuT AN BBoAA AaHHbIX 0 6YepHbIX HAKONUTE/IAX TeNn/la akTyaslbHO BblAE/NEHHbIX HAa
PUCYHKE CO CXEMOW 060pyaA0BaHNs B Tab/IMYHON YacTn OKHA JaHHble - PUCYHKMN.

[na Bcex ssueek TabmLbl MOXHO Bbi3BaTb CNPaBOYHYH0 MHhopMAaLMIO.

CHMBOI PasMep é

BUFOR NogoSpaTh 32
EUFOR Nogo&paTh é
BUFOR NogobpaTh 'Eé
123

28

2= & BT IE =00 e 2@ =

[JaHHble - ByepHble HakonuTenM Tenna - Tabnmua

B oTaenbHble sUeiikn Tabmubl HE06X0AMMO BBOAMUTb CreAYHOLLYO MHGOPMALMHO:

CumBon Kata/ioxHblii CMMBO/T TMNa 6ydhepHoro HakonuTens Tensa. MNpy Bbibope cMMBosia
6ydoepHOro HakonMTeNs Tensia MOXHO BOCMO/Ib30BaTbCS CNPaBOYHOWA
nHdpopMaL Meil.

Pasvep Pa3smep 6ycepHoro BogoHarpeBaTtessi.
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CMOTpU Takxe:
MeHto Q,aHHbIe, BBO,EII AaHHbIX, BBOA, AaHHbIX B Tabauubl, MpUHLMNLI HYMepaLu 9/1EMEHTOB
obopyanoBaHus, MNepemelueHre no Tabamue, PucoBaHmne cxembl 1 BBOJ, aHHbIX, CBSA3aHHbIX C
a/ileMeHTaMu 060pya0BaHUS.

CMOTpU Takxe:

BBoA, AaHHbIX, MeHto JaHHble, Tabnmya faHHble - BydepHble HakonuTe Tenna, okHo [aHHble
- PycyHKK, PricoBaHme cxembl U BBOJ [laHHbIX, CBA3AHHbIX C 3/IEMEHTamV 060py/10BaHVS.

5.59 JaHHble 0 HACOCHbIX rpynnax

[aHHble 0 HaCOCHbIX rpynnax cogepxar MHopmMaLinio, KacaroLLyCA HACOCHbIX rPynm.
Ona nx BBoga cnyxut Tabnmua [laHHble - HacocHble rpynnbl, HAXoAAWAACH B Tab6/IMYHON YacTu
OKHa [aHHbIe - PUCYHKMW.

Ta6nuua CnyxuT A1 BBOAA AAHHbIX O HACOCHbIX rpyNnax akTyasibHO BblAeNeHHbIX HA PUCYHKE CO
CXeMoii 060pyi0BaHMsA B Ta6/IMYHON YacTn OKHa [laHHble - PUCYHKM.

[na Bcex ssueek TabmLbl MOXHO BbI3BaTb CMPaBOYHYHO MHhopMaL M.

CHMEBOI toc Hacoc C.0. dPHacoC —

RAN BLOC T-40 NogobpaTs =ik
EAN BLOC T-40 NomoSpaTh E
RAN BLOC T-40 NogoGpaTs -40]
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[JaHHble - HacocHble rpynnbl - Tabnmua

B oTAenbHble AUeiiku TabmLbl HEO6X0AMMO BBOAUTL CleyHoLLYy0 MHGIOPMALLMHO:

CvimBon KaTanoxHbIi CUMBO/ TUNA HACOCHOW rpynnbl. [Mpu Bbi6ope cumBona
HaCOCHOW rpynmnbl MOXHO BOCMNO/Ib30BaTbCA CNPaBOYHOM NHGIOpMaLeil.

tnc, [°C] Temnepartypa TennoHOCUTENA NOCc/1e CMEeLLEHUS.

Hacoc L1.0. CurmBOJT CMecuHTeNbHOro Hacoca.

dPHacoc, [MNa] 3afai faBneHne, co3gaBaeMoe CMecuUTeslbHbIM HacocoM, [Ma], nm octasb
nosie MycTbiM, 4TOOLI NPOrpaMmMa cama ero onpegenvsna.

CMOTpU Takxe:
MeHto [laHHble, BBoA, AaHHbIX, BBOA AaHHbIX B Tabnmubl, MpUHUMNLI HyMepawu v 3/IEMEHTOB
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060opyAoBaHus, NepemellieHre no Tabamie, PucoBaHme cxembl M BBOA, IaHHbIX, CBS3aHHbIX C
3/1EMeHTaM1 060pyA0BaHUS.

CMOTpU Takxe:

BBoA, flaHHbIX, MeHto [aHHble, Tab/mua [laHHble - HacocHble rpynmbl, OKHO [aHHble - PUCYHKMW,
PrcoBaHve cxeMbl 1 BBO/ [aHHbIX, CBA3aHHbIX C 3/1eMeHTaMu 060py/0BaHuS.

5.5.10 [laHHbIe O CMeCUTENIbHbIX YCTaHOBKax

[laHHble 0 cMecUTe bHbIX YCTaHOBKaxX coAepxar MHGOPMAaLLMIO, KacatoLLyCs CMeCUTE NbHbIX
YCTPOCTB, CMELLMBAIOLLIWX TENSIOHOCUTESb C LLE/bIO NMOHKEHNA TemnepaTypbl Nogayn B
BbIGpPaHHON 30He 060pYyA0BaHUS.

Ansa nx BBoga cnyxut Tabnmua [aHHble - CMecutefibHble YCTaHOBKK, PacnosiokeHHas B
Tab/IMYHON YacTy OkHa [laHHble - PUCYHKW.

B cocTaB AaHHbIX 0 CMECUTE/bHbIX YCTAHOBKAX BXOASAT:
- VHJopMauVsi 0 TemnepaType CMeLLEHWS.
- pacnonaraeMoe [aB/ieHne, Co31aBaeMoe HacOCOM, BXOASILLVM B COCTaB CMECUTE/IbHOM
yCTaHOBKM.

Toncuem |dPHacoco
45.0
80.0

Y ETEY R I a7

Tabnmua cnyxiT ana BBOAA AAHHLIX O CMECUTE/IbHbIX YCTAHOBKAX , aKTYa/IbHO BblAE/IEHHbIX Ha
PUCYHKE CO CXeMOi 060pya0BaHUsA. HaxoanTcst B Ta6/IMUYHOI YacTi okHa [laHHble - PUCYHKM.

Kaxaas cTpoka Tabmubl COAepXUT AaHHble A5 O HO CMecUTe/IbHOI YCTaHOBKW. [171st BCex
sivyeek Tab MLl MOXHO BbI3BaTb CMPaBOYHYH MHGDOPMALLUIO.

B oTaenbHble cToNGLbI TabMLbl CNeAYeT BBOAUTL CEAYIOLLYI0 MHGIOpMALMIO:

Tncmew, [°C]  Temnepatypa TENIOHOCUTE/ISA NOC/Ie CMELLMBaHWSI.

dPHacoc, [Ma] [asneHve, co34aBaeMOE HaCOCOM, YCTaHOB/IEHHbIM B CMECUTEIbHOM
ycTaHoBke. Ec/im none ocTaBuTb HE3aMOIHEHHLIM, TO BO BPEMSI PacUYETOB
nporpaMma cama onpegenmT HOMVHaTbHOE AaB/ieHne, Co34aBaemMoe
HacocoM.

CMOTpU Takxe:
MeHto [aHHble, BBoA, AaHHbIX, BBOA AaHHbIX B Tabnmubl, MpUHUMNLI HYyMepaw v 3/1EMEHTOB
oGopv,uosava, [NepemellgHne no Ta6n|/|ue, PuncoBaHue cxXxemMbl 1 BBOA, AaHHbIX, CBA3aHHbIX C
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aJieMeHTamMu 060pyaoBaHUS.

CMOTpU Takxe:

BBog AaHHbIX, MEHIO IQlaHHbIe, Ta6n|/|u,a JaHHble - CmecutesbHble yCTaHOBKMW, OKHO [laHHble -
PucyHkn, PucoBaHue cxembl M BBOA, AaHHbIX, CBA3AHHLIX C 3/IEMEHTamMu 060pyA0BaHUS.

55.11 [daHHble 0 gpyrom o6opyaoBaHun

[aHHble 0 Apyrom 060pya0BaHnM cogepxaTt MHopMaLnio, KacaroLLyocsa Apyroro 060pya0BaHuS.
[na nx BBoga cnyxut Tabsmua [aHHble - jpyroe o6opyaoBaHve, Haxoasawaacs B Tab/IMYHOM
yacTu OKHa [aHHble - PUCYHKW.

Ta6nuua cnyxuT A1 BBOAA AaHHbIX O APYroM 060pyA0BaHUM aKTyaslbHO Bble/EHHbIX Ha
PUCYHKE CO CXeMOoi 060py10BaHMsl B TAG/IMUHO YacTu OKHA [JaHHble - PUCYHKN.

[na Bcex ssueek TabmLbl MOXHO BbI3BaTb CMPaBOYHYHO MHhopMaL M.

CHMBOX PasMep Ormcarme KaTaloXHEI HOMED Opouse | &5
Hacoc Wilo Hacoco WILD

Hacoc cHOapeHHEI

ABRTOMATHYISCKII BOSOVXOBHITYCKHOM KIANaH

TepuoMeTp

MaHoMeTD
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[JaHHble - [ipyroe o6opyaoBaHve - Tabnmua

B oTaenbHble sUeiiku TabmLbl HE06X0AMMO BBOAMTL ClefyHoLLYy0 MHGIOPMAaLLMIO:

CumBon KatanioxHbli cCMBO TUMNA ApYyroro 060opyAoBaHus.
Pasmep Pa3mep obopynoBaHus.
OnucaHve OnucaHve o6opyaoBaHuA.

KaTanoXxHbIii HOMep KaTanoxHblii Homep 060pyA0BaHUs.
MpounsBoantenb Mpou3BoauTEb 060PYA0BaHNS.

CMOTpU Takxe:
MeHto ,Q,aHHbIe, BBOA AaHHbIX, BBOA, AaHHbIX B Tabauubl, MpUHLMNLI HYMepaLMm 3/1EMEHTOB
obopyanoBaHus, MNepemelueHre no Tabavue, PucoBaHmne cxembl 1 BBOJ, AaHHbIX, CBSA3aHHbIX C
a/1leMeHTaMv 060py0BaHUSA

CMOTpU Takxe:

BBopA, faHHbIX, MeHo JaHHble, Tabmua JaHHble - [jpyroe 060pyaoBaH/e, OKHO [laHHble -
PucyHkn, PucosaHue cxembl U BBOJ, JaHHbIX, CBA3@HHbIX C 3/IeMeHTamMy 060py0BaHuA.
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5.6 PwncoBaHue cxembl 1 BBOA AaHHbIX 00 3/1eMeHTax
ob6opypnoBaHuA

MpVHATLI B NporpaMmMe Cnoco6 pUCOBaHMA U NPaBKM 3/IEMEHTOB PUCYHKA OYEHb NPUOGIMKEH K
peLleHnsM, WUCMNOMb3yeEMbIM B APYrMX rpadmyeckmx nporpammax, pabotawoumx B cpeae MS
Windows. B cBSi31 ¢ 3TMM 0CO0bI, NOJMb3YKOLMECS APYIMMU rpadMuyeckumMm NPUAOKEHUSMA, He
6yayT UMeTb Npob6emM C oBlageHNeM qoyHKLMENR pucoBaHus.

Bnarogapsi rpacdwuyeckoMy MNpoLeccy MpOeKTUPOBaHWS, WHopMaLMsi O NPOEKTMPYEMOM
060py0BaHNM BBOAMTCA Ha PUCYHKE CXeMbl 060pY0BaHMs!, YUTO NPUBOAMT K JydlLieli YnTaemocTy
KaK AaHHbIX, TaK 1 UTOTOB PacyeToB.

Mpouecc NPoOEKTMPOBaHMSA HanOMMHAET KOHCTPYMPOBAHME CUCTEMbI Ha YEPTEXHON AOCKE C TOW
JMWb Pa3HULLEN, YTO AO11 HApUCOBAaHHbLIX 3/IEMEHTOB 0060pYyAOBaHWs TpebyeTcs elle BBECTU
[OMNOSHUTEIbHO HEOOX0AMMYHO MHGIOPMaLMIo, YTOObLI NporpaMmma Morna nogobparb UX 3Ha4YEHUS.
3aro BMecTO N1ie3Bus OJ/19 NOAYMUCTKU 4YepTexa MMEeeTCA B pacrnopshkeHun pag yHKuuin ans
pefakTUpoBaHus, MNO3BONAKOWYMX NepemMelaTb, noBopaynBaTb, KonvpoBaTb W yAasATb
Hap1COoBaHHbIE 3/IEMEHTI.

OueBMAHO, KPOME [aHHbIX Ha PUCYHKE, HEO6XO0AMMO TaKke 3aAaTb [AOMNOSHUTENbHYHO
MHCpOpMaLLMI0 06 3MIEMEHTAX PUCYHKA TaKMX KaK: TUMbl OTONUTE bHBIX NPUGOPOB, TPYO, apMaTypbl,
[laHHble, Kacalolyecsl oTan/MBaemMbiX MOMEeWeHuin 1 T.4. OfgHako 06bem 3Toi MHcopmauum
orpaHMYeH A0 MUHMMYMa, Tak Kak nporpamMmMa cama pacrno3HaeT coefuHeHue TpyGonpoBOAOB,
CNoco6bl NoAcOeANHEHNsT OTOMNUTESbHbIX MPUGOPOB, NPUHAAIEXHOCTL OTONUTE bHBIX NPUGOPOB U
TPy6ONpoOBOAOB K OTAENbHLIM MOMELLUEHMAM. MO3TOMYy OTnajaeT Heo6GXOAMMOCTb B 3agaHun
VHChOpMaLLK, B KaKIX NOMELLEHMSIX UMEIOTCS TENIONOCTYNIEHMS!, Kakasi Temnepartypa OKpYXXeHWs!
TPY6ONPOBOA0B, C KaKMMM y4acTKaMy COEANHSIIOTCS OTONUTE NbHbIE NPUGOPbI U T.A.

Bnarogapsi NO/HOMY COXpaHeHMo BEPTUKa/IbHOMO MacluTaba pucyHka (oTonuTesibHble Mpubopbl
TaKXXe HapMCcoBaHbl B MaclUTabe), HET HyX/bl 3a1aBaTb PasHULLy MeXay LLeHTpamy OTONUTENbHbIX
NPMOOPOB 1 MCTOYHMKA TEMa, a Takke BbICOTY W AJ/IMHY BepTUKa/IbHbIX y4yacTKoB. Bcio 3Ty
MHGOpMaL Mo MporpamMmMa cama B COCTOSIHWW ONpeae/nTb Ha OCHOBaHUM PUCYHKA CXeMbl. Kpome
06bIYHbIX (yHKLUIA pPUCOBaHMS 3/1EMEHTOB CXEMbl, B NpOrpamMmMe ecTb Psif, AONOSHUTE/bHbIX
KOMaH, MEeOLLYIX CBOEW Lie/lbi0 MaKCUMasibHO Y/TyULWLUTb MPOLLECC rpacdmyeckoro BBoAa AaHHbIX.

Cxema co3gaeTcs B cneynasibHoM OKHe, COCTOSILLEM M3 YacTu 419 pucoBaHuvs (4Ba BMAa PUCYHKA
060pyaoBaHVsl), NpefHa3Ha4YeHHON A1 PUCOBaHUSI CXEMbl M MO3TAXHbIX M/IAHOB, a TaKxe
Tab/IMYHOWN YacTu, CAyXallel Ana BBOAA AaAHHbIX, CBA3a@HHbIX C HApWCOBAHHLIMU 3/IEMEHTaMMU
060pyaoBaHus.
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OKHO JaHHble - PUCyHKM NpefHa3Ha4YeHo A415 pucoBaHns Cxembl U TabIMYHOTO BBOAA AaHHbIX 06
3N1eMeHTax 060pyA0BaHuA

Mporpamma Takxe no3Bo/seT PUCOBaTb M/aHbl ITakel. B HKHel YacTu okHa JaHHble - PUCYHKM
HAXOAATCS 3aKMaAKM C puUCYHKamu, Bxoasupmu B npoekt T3 RIAKTIEZFEEAKA]  Mepgas
3aKMafKka CoAepkUT PUCYHOK CxeMbl. OCTaslbHble 3aKMafKku NpefHasHauyeHbl A/ PYCYHKOB
NO3TaXHbIX NnaHoB. KHorka C /IeBOI CTOPOHbI CAYKAT /19 MNPaBKW CMKCKA PUCYHKOB,
BXOAALLMX B MPOEKT.

LSt NPOEKTUPOBaHMS 060pPYyA0BaHUS 1OCTATOYHO HAPUCOBATbL Ero CXemy. PUcoBaHMe Nn/jiaHoB He
ABMISIETCA HEOO6X0oAMMbIM. Hwke onucaHbl MNPUHUWNLI  PUCOBaHUA CXeMbl 06GOpYA0BaHUS.
NHchopmaw s 0 prcoBaHMM NIAaHOB HaXOAUTCS B MyHKTE PMcoOBaHUE M/1aHOB 3Taxkel

BHUMAHUE I
Cxema MOXeT 6bITb HapucoBaHa TO/IbKO Ha PUCYHKEe, NPUNUCaHHOM K MepBOl 3aknagke.
Henb3si n306paxaTtb CXeMY Ha HECKO/TbKNX PUCYHKaX.

Kaxablli 13 BWAOB PUCYHKA HE3aBMCUMMO MaclUTabupoBaH, 4YTO [AaeT BO3MOXHOCTb AJ1s
O[IHOBPEMEHHOIO NPOCMOTPA Kak BCEro pUCyHKa, Tak M BblGpaHHOro doparmeHTa. 310 ob6rierdaet
TOYHOE PUCOBaHUE NPU OIHOBPEMEHHOM MPOCMOTPE BCEli CXEMBI.

Mpornopuuy OTAEMbHLIX 3/IEMEHTOB OKHA MOXHO MPOM3BO/ILHO M3MEHSITb. MOXHO, Hanpumep,
NPOCMaTpPUBaTb TO/IbKO YaCTb OKHA A1 PUCOBAHMS UM YaCTb Tab/IMYHYIO U OfIVH BUf, PUCYHKA.
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B BepxHeli yacTu [/laBHOrO OKHa NPOrpaMMbl HaxXOAWUTCSA NaHeNb (YHKLUMIA pucoBaHus. OHa
COOEPXMT pAL, KHOMOK, NpeAHasHavyeHHbIX 419 pUCOBaHUA OTAE/bHbIX 3/1EMEHTOB 060pyA0BaHuS.
KHOMKM pacnonaraloTCA Ha HEeCKOJSIbKUX 3aknagkax, Aensaupx no TemaTuke 3/1EMEHTbI pUCyHKa
(cm. NaHenb dyHKU WA prcoBaHms).

PucoBaH/e OCHOBbLIBAEeTCS! Ha BbIGOpe COOTBETCTBYIOLLE/ KHOMKM 1 U306PabKEHUs!, CBSI3aHHOIO C
HUM 3/1IEMEHTA.

MporpamMmMa oOcCHalleHa Takxe yHKUMEn nepemMeLleHnsl, KONMPoBaHWsi, BCTaBKU W yAasieHUst
OTAENbHbIX 3/IEMEHTOB pPUCYHKA. Bnarogapsi aToMy, a Takke 6narogaps 6oratoil 6ubnmoreke
3/1IEMEHTOB, MOXHO NPaKTUYECKM HAap1CoBaTb NPOM3BO/IbHYH CXEMY 060PYA0BaHMS.

TabnnyHas yacTb [AaeT BO3MOXHOCTb A1 YAOGHOTO peaakTMPOBaHWs AaHHbIX, CBSI3aHHbIX C
aneMeHTamn o6opyaoBaHus. MpaBke Noasexar 3/1eMeHTbl, BblAEeNeHHbIE HA PUCYHKe. Kakmomy
BblZl€/IEHHOMY 3/IEMEHTY COOTBETCTBYET OfiHA CTPOKa B Tabmue. MporpaMMa caMa BbICBEUMBAET
COOTBETCTBYIOLLYI0 Tab/mLy B 3aBMCUMMOCTM OT TUMa YKa3aHHOrO 06bEeKTa. Hanpumep, MOXHO
BbIZIE/UTb HA PUCYHKE HECKO/IbKO OTOMUTE/bHbIX NPU60POB, a NOTOM B Tab/MLEe VHAMBUAYabHO
M3MEHUTb CBOCTBA KaX0ro U3 HUX.

TabnMuyHble AaHHble AMHAMUYECKM CBSi3aHbl C PUCYHKOM CXeMbl. BO Bpems BBOAA [AaHHbIX B
TabmLy nporpaMmma aBTOMaTUYECKM YKa3bIBAET (hparMeHT pUcyHKa ¢ peaakTupyemMbiM 06 bEKTOM
N OOMONHUTE/NIbHO M3MEHSIET LBET 3TOr0 06bEKTa TaK, UYTOGbl MOXHO Obl/I0 €r0 OT/MYUTbL OT
Apyrvix. Bnarogaps aTomy, B npouecce MoaudmKaLm 60/bLLO rpynibl AaHHbIX BCErga M3BeCTHO,
KaKOoii 3/leMEHT PUCYHKA B [aHHbIii MOMEHT pefaKkTupyeTcsi.
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®parMeHT okHa [laHHble - PUCYHKM C BbI3BaHHbIM MEHIO 6bICTPOro focTyna

Tabnmua cHabxeHa QyHKUMEA MNOMCKA M 3aMeHbl AaHHbIX A5 BCEX [pynn 3/1IEMEHTOB
060pyaoBaHus. Hanprumep, 4To6bl UIAMEHWUTL TWN OTONUTENBHOMO NPUG0opa BO BCEM NPOEKTE WA B
BbIOPaHHOM doparMeHTe CXeMbl, AOCTAaTOYHO BbIAEMTb COOTBETCTBYIOLLYI0 06/1aCTb PUCYHKA, B
TabnmMyHoM 4yacTu BblibpaTb 3aknagky Tabnmubl C OTOMUTENbHbIMKM MNpubopamMu, a 3aTem
MPUMEHNTb QOYHKLMIO 3aMEHbI U 3aMEHUTb CTapblil CUMBO/1 OTONMTE/TbHOIO NPMG0Pa Ha HOBbIIA.

Bo Bpemsi Tab6/MuHOW NpaBKM [aHHbIX MpoOrpaMMa MOXeT G6biTb MNEepek/loyeHa B PEXUM,
npeaoXpaHstoWmiA OT C/Ty4aiiHOrO YA a/IEHNS HAPUCOBAHHbIX 3/IEMEHTOB CXEMbI.

YacTo BbINOSHAEMble KOMaHAbl (KOMMpOBaHWe, BCTaBKa, YAasleHWe, W3MEHeHVWe MacluTaba)
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MMEIT GYKBEHHOE COoKpalleHue, Grarogapsi KOTOPOMY MX MOXHO ObICTPO Bbi3BaTb. KomaHgbl
MOXHO TaKXe BbI3BaTb M3 MEHI ObICTPOro [0CTyna, BbICBEYEHHOIO MNOC/e HakaTus npaBoli
K/TaBWLLN MbILLIA.

Mepen HayasIoM PUCOBaHMSA HY)XHO AETa/IbHO U3YUYNTb OCHOBbI PUCOBAHMS 1 peAaKkTMpPOBaHNs
rpadmyeckunx 371IEMEHTOB PUCYHKA U MO3HAKOMUTBLCS C MPUHLMNAMU HyMepaLn 3/1IEMEHTOB
060pya0BaHMs. DTO NO3BOIAT OrPaHNYNTL 40 MUHUMYMA YMCJ/I0 OLLMOOK 1 6yAeT cnocobCcTBOBaTh
60nee 3hpeKTBHOMY UCMO/Ib30BaHNK BO3MOXHOCTEN NPOrpaMmbl.

B noanyHkTax onncaHbl o4epegHbie aTanbl Npouecca pUucoBaHUA CXeMbl o6opy,u,0|3aH|/|ﬂ n BBOAA
AaHHbIX, CBA3aHHbIX C OTAE/IbHbIMN 3/IEMEHTaMU o6opy,u,0|3aH|/|;|:

PurcoBaHve nepekpbITUii 1 OTMETOK

PurcoBaHve oTonuTebHbIX NprbopoB
[Mo/ib30BaHMe pacKpbIBAOLLMMUCS KHOMKaMMU
PucoBaHve apyrmx notpebutenel tenna
PucoBaHve 1 coegmHeHne TpybonpoBoaoB
PucoBaHne dpaCoHHbIX N3ae1ii 1 apmaTypsbl
PucoBaHve 30H nomeLleHui

PurcoBaHve 3TUKETOK 3/1EMEHTOB 060pYyA0BaAHMS
3anosiHeHne Tab/MYHOM YacTu JaHHbIMU
Vcnosib30BaHve roToBbIX 6/10KOB

Co3aaHne co6CTBEHHbIX H6/10KOB

Pa3MHOXeHVe hparMeHTOB PUCYHKA

PurcoBaHve NCTOYHMKA Tensa U CMeCcUTe IbHbIX YCTaHOBOK
PucoBaHue apyrmx ycTpomncTB

PucoBaHuve apyrux rpadmyeckmnx 3/1eMeHToB

CMOTpU Takxe:

OCHOBbI pUCOBaHNs 1 peaakTUPOBaHUA rpadiMyecKuX 3/IEMEHTOB PUCYHKA.

56.1 PuncoBaHune nepekpbITUA U OTMETOK

PrcoBaHune cxembl lyyLle HayaTb C HaHECEHNA NepekpbITUiA. [119 3TOro Ha naHesm dyHKL N
pPYCOBaHVA HYXHO BblOpaTh 3aknagKy KoOHCTpyKums =4

(A = & dequpy d 2
== 2w 0% = e

3aknagka KoHCTpyKuus

MOXHO prcoBaThb Kak OfMHOYHbIE NEPEKPLITUS NPU NOMOLLY KHOMKK MNepeKpbiTne nnn

[

c03/1aTb CUCTEMY NEPEKPLITUIA, UCNOMb3Ys KHOMKY Co3aaHne cUcTeMbl NepeKpbITUiA

Pucys cxemy o60pyaoBaHus, HEO6X0ANMO BCerga CoXpaHsTb BEPTMKa/IbHbIN MacLUTab puUCyHKa.
OTO NO3BOMMT aBTOMATUYECKUN ONPeAe/nTb BbICOTY YH4aCTKOB, pa3HULY BbICOT MeXAy LeHTpamu
noTpebuTenel Tenia n LEeHTPOM UCTOYHUKA Tensia, 61arofgaps Yemy nporpaMMa cama nocymTaet
rpaBMTaLMOHHOE AaB/ieHMe B OTAE/bHbIX LMPKYNALMOHHBIX KOMbLax , a Takke MUHUMasibHoe
COMPOTMB/IEHNE y4acTKa C OTONUTE/IbHbIM NPUGOPOM.
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Urob6bl co3paTb CUCTEMY NEPEKPbLITUI, KOTOPYH NOTOM MOXHO 6YAET BCTaBUTh B NMPOM3BO/IbHOE
MECTO PUCYHKA, HYXHO BbIMOHATL CNeAyoWmMe AeCTBYS:

1. Ha naHe/m dyHKLMM prcOBaHus BbIGpaTh 3akiaaky KoHcTpykums A=A

2. B 3aknagke KOHCTpyKUMA BbIGpaTb KHOMKY Co3aaHne cUcTeMbl NepekpbITUiA @ .

3. B BbICBEYEHHOM AnasioroBoM OKHe Co3p,aH|/|e CCTEMblI ﬂep6KprTI/II7I YCTaHOBUTb NMapaMeTpbl
CUCTEMbI HeperbITVIVI. Nocne 3Toro HaxaTb KnasuLly OK, co3aaHHaA cuctemMa HeperbITVIVI
_I_

O6ypet 3anucaHa B 6ydoep obmeHa (Kypcop Mbilwm 6yaeT uMeTb CMMBOJ 6ydoepa obmeHa
, 3TO 3HAUMT, YTO NporpamMmma B COCTOAHUM BCTaBKM AaHHbIX U3 Bydhepa 06MeHa).

4. YKa3aTb KypCOpPOM MbILLUM MYHKT BCTaBKW COAEPKMMOro 6ydepa o6MeHa 1 HaxxaTb JIeBYHO
KNaBuLLy MbILLK.

5. [lepxa HaxXaTol /IeBYHO K/1aBuLLY MblLLUW, NEPEMECTUTb BCTaB/IAeMble OO bEKTbI B HYXHOE
MECTO W OTNYCTUTb NIEBYIO K/TaBULLY MbILLN.

Mpouecc co3gaHns NepekpbITUIA MOXHO NMOBTOPSTb NPOV3BO/IbHOE KOSIMYECTBO Pas C Lie/bio
MOJTyYeHVs1 6O/IEE CIIOKHBLIX CUCTEM.

Co3faHue CHCTEMB! NepekpLITHIA E3

4 J o
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[AmnanoroBoe okHo Co3faHne CUCTEMbI NepeKpbITUii

MpeanonaraemMble AaHHble - Fpynna

['pynna cooepvT AaHHbIe C napaMmeTpamMu CUCTeMbI ﬂepEKprTMM. OTgesnbHble TEKCTOBbIE MONS
MMEKT cnepyolliee 3Ha4eHne:

Yucno nepekpbITUi KonmuecTBO NepekpbIThiA B cUCTEME.
[nvHa nepekpblii  [/IMHa NepeKkpbITUiA, BbipaXXeHHasi B MeTpax.
BbicoTa aTaxa BbicoTa TUNOBOro aTaxa, onpeAesieHHass B 0CAX NePEKPbITHIA.

TonuwmHa nepekpbITMiA ToMLLHA TUNOBbIX NEPEKPLITUIA.
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MNocTaBUTL OTMETKU Mone onuuu, onpegensiowee, GyayT M Ha NEpPeKpPbITUSX
paccTaB/ieHbl OTMETKM.

MacwTab pucyHKa - rpynna

Fpynna coAepXuT KHOMKY MaclUTaGUpOBaHUsi PUCYHKA MpW MPOCMOTPE CUCTEMbI MEPEKPbITUA.
BbigeneHne nons ABTomaclutab roBopuT O TOM, YTO MporpaMma cama 6yaeT MaclmabupoBaThb
MPOCMOTP CMUCTEMbI NEPEKPLITUI Tak, YTOGLI BCE NePeKPbITUA Gbl/ BUAHDI.

Tabnmua B NpaBOM HWXHEM Yr/ly nNpeaocTaB/iieT BO3MOXHOCTb A1 VMHAVBUAYa/TbHOMO
onpeaeneHns TOMWMHbI MEPEKPLITUA N BbICOTbl OTAE/bHBLIX 3Taxel. 3HayeHne OTAEeNbHbIX
CTONGL0B CneaytoLLee:

I1ax Homep aTaxa, OTCYUTbIBAEMbI CHU3Y.
Hataxxa BebicoTa aTaxa.

D nepek TonwpmHa nepekpbITUA NoA, AaHHLIM 3TaKOM.

Bo Bpems BCTaBKM NEPEKPLITUIA fydlle yCTaHOBUTbL HEGO/bLLON MacLTad M306pakeHUss pUcyHka
(Hanp. 10%) Tak, 4To6bl 6bISI0 AOCTYMNHO BCE

MPOCTPaHCTBO, rAe PacnofoXxeHbl MepekpbiTUA. Mocne 3Toro Kakaoe M3 NepekpbITUn MOXHO
MPOV3BOIbHO MOANGMLLMPOBATD.

Ecnm pelueHo pucoBath No 04HOMY NEPEKPbLITUIO, TO HY)XXHO MOMECTUTL HA HUX OTMETKM. [/ 3TOro
CNyXaT [Be KHOMKM B 3aKnafke KOHCTPYKLUSI.

Mpn BblIGOpe KHOMKM OTMeTKa COOTBETCTBUS e SN PUCYHKE BCTaBMSIETCA OTMETKA,
onpeaenaioLas Hayano cucTeMbl koopamHat (Todka 0:0). Mocne BCTaBKM 3TOM OTMETKM U APYrX
KOOPAMHATHbIX OTMETOK, & TaKXe rOpU30HTasTbHO 1 BEPTUKA/IbHON SIMHEEK BHELLHWIA BUA pUCYHKa
6yaeT npuBeAeH K HOBOMY Hauyasly CUCTeMbl KOOpAMHAT.

BHumaHune
Ha pucyHKe MOXXHO BCTaB/ISATb TO/IbKO O4HY OTMETKY COOTBETCTBUA.

.00
Mpv BbIGOPE KHOMKKM OTMeTKa e Ha pyCyHKe 06bI4YHO BCTAB/IAETCHA OTMETKA. 3HaYeHve
OTMETKM aBTOMaTUYeCKN NepecyYnTbIBAeTCA B COOTBETCTBUM C OTMETKOM COOTBETCTBUS.

®parMeHT CXeMbl C HAPUCOBAHHbLIMU NEPEKPLITUSAMU

HapuncoBaHHbIe NepekpbITUA ABMAITCA TOYKaMM OTCYeTa Npu pUcoBaHUU OCTasIbHLIX 3/1EMEHTOB
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CXEeMbl, N TaKXe [aloT BO3MOXHOCTb /151 NO3AHENLLEro UCMNob30BaHNA (OYHKLMM Pa3MHOXEHVS
NaHHbIX Ha ClIefYIOLLEeM 3TaXe.

CMOTpU Takxe:
BBoA4 AaHHbIX Ha CXeme, MaHesb CbVHKLI,VIVI pucoBaHus, PucoBaHne cxembl WM BBOA AaHHbIX,
CBSi3aHHbIX C 3/1EMEHTaMN 060pya0BaHUS.

5.6.2 PuncoBaHue oTonnTeIbHbIX NPMO0POB
PricoBaHmne cxeMbl 13 OTAE/bHbIX 3/IEMEHTOB JTydLLe HaYaTb C OTONUTE/NbHbLIX MPUOGOPOB. YT06bI
Ha PUCYHKe BCTaBUTb OTOMUTE/IbHbLIV MPUGOP, HEO6XOAMMO Ha NaHeM OyHKLIN PUCOBaHNS

BblbpaTth 3akagky OTonutesibHble NPUGOPbI , @ 3aTeM BblO6paTh pacKpblBatoLLyCS
KHOMKY, NPeACTaB/ISIIOLLYH0 TUMbl PUCYEMbIX OTONUTENbHBLIX MPUGOPOB, HaNpUMep, OTONUTENbHbI

nNprMéop NaHesbHbIN :
B0 mE s @&, 2, BESSY
= = |2 m ([ 5] g = e T

3aknagka OTonuTesibHble NPUGOPLI
MomelLasi Ha PUCYHKE OTONUTENbHbIM NPUG0oP, HE06XO0AMMO 06PaTUTL BHUMAHME Ha TO, YTOObI OH

Haxo4W/ca Ha COOTBETCTBYIOLLEN BbICOTE OTHOCUTE/IBbHO NEPEKPLITUA (BEPTUKa/IbHbIA MacluTad
PUCYHKa [,0/DKeH ObITb COXPaHEH).

+[ 680

+|2a0
=

®PparMeHT cxemMbl C HAPUCOBAHHLIMW OTOMNUTE/TbHBLIMU np|/|6opa|v||/|

HaprcoBas oTonuTesbHbI NPUG0opP, B TAB/IMYHOK YacTN MOXHO BBECTU CBSI3@HHbIE C HUM AaHHbIe.
DTN AelCTBUA MOXHO BbINOHUTL NO34Hee, Noc/ie co34aHns BCcero goparmeHTa 060opya0BaHuS.
[na BBOAA AaHHbIX, CBA3AHHbIX C HAPUCOBAHHbIMW OTOMUTE bHLIMK NPUGopamMK, CIyXUT Tabmuya
[aHHble - OTonuTesbHbIe NPUBOPLI, KOTOpas HAaXOAUTCA B Tab/IMUYHON YacTw.
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TabnmyHasa yacTb OKHa [aHHble - PUCYHKM ¢ Tabnmueli Ana BBoAa AaHHbIX 06 OTONUTE bHbIX

npuoéopax.

Tabnmua cnyxuT A1 BBOAA AAHHbIX 06 OTOMUTENbHbIX MpU6opax, akTyaslbHO BblAE/IEHHbIX Ha
PUCYHKE CO CXeMoi 06opyaoBaHus. HaxoamTcst B TaG/MUYHOM YacT OKHA [aHHble - PUCYHKW.
Kaxpas cTpoka Tabnmubl COAEPXUT AaHHbIe A1 O4HOr0 OTONUTENbHOro Npubopa.

[na Bcex ayeek Ta6]'II/ILI|bI MOXHO BbI3bIBaTb CMpaBO4yHYHO I/IHCbOpMaLI.I/I}O.

B otgenbHble cToN6ubl Tab/mubl cneayet BBOAUTL CeAYHOLLY0 MHAIopMALLNIO:

Twn oTon.np.

n/L,[w/m]

Q%, [%]

Pacn.

3au.

KatanoxHbii cumBon Tvna otonuTenbHoro npubopa. Mpu Bbibope cuvMBOMa
OTONUTEILHOTO NPMB0OPa MOXHO BOCNO/Ib30BATLCA CNPaBOYHOWN MHhopMaL e
B BuAe Katasiora OTONWUTEeslbHbIX MPUOOPOB WM NPU MOMOLLY KHOMKM
BblGpaTb M3 ChMcKa CUMBOM OTONUTENIbHOTO npubopa. ChnvCoK coaepxut
TOMbKO paHee BblOpaHHble OTOonuTEsbHbIe MPUOOPbLI, HO KaTtasior No3BONseT
BblGpaTb NPOV3BO/IbHLIA NPUMOOP Cpeamn BCeX AOCTYMHbIX B nporpamme. Ecin
O6yneT HeobXOAMMO W3MEHUTb TUM OTOMNUTE/NIbHOrO npubopa, Hanpumep, C
NnaHesIbHOr0 Ha CEeKUMOHHbIA, TO HeobXoAUMO BOCMNO/Ib30BaTbCA MOMOLLLIO B
BUAE KaTasiora, HO He Cnuncka.

BenvuvHa otonutesnbHoro npubopa 3ajaHa B BUAE 4uUC/A 3/IEMEHTOB WA
OJWHbl - OoTONWTENbHOro npuéopa (B 3aBUCUMOCTU OT  NpeanoynuTaemon
BENMYMHbI. [pn BBOAE 3HAYEHUS MOXHO BOCMO/IL30BATLCA CMNPaBOYHON
nHdpopmaL el B BUae AMasiorosoro okHa BenmunHa otonutensHoro npuéopa.

UacTb TensioBoii MOLUHOCTM B MNPOLEHTax, BblgensieMas OTOnUTeSbHbIM
npuéopoMm B nomelweHve. Ecnm  nomeweHne ob6orpeBaeTcs  Of4HUM
oTonuTesibHbIM  npuoopom, To Q% = 100%. Ec/m B nomeweHun ecTb
HECKO/IbKO OTOMUTE/IbHbIX NPMG0POB, TO B CyMME 3Ta 4acTb WX MOLLHOCTU
[Oo/MkHa cocTaBnAaTb 100% (Hanp. ABa oTonuT. npuéopa no 50% KaxkabIi ).

KoadodmumneHT, yuuTbiBalOWMiA  BO3AENCTBME  cnocoba  pacnosiokeHus
OTONUTENIbHOTO Npubopa Ha ycnoBus TennoobmeHa. Mpu ero BBOA4E MOXHO
BOCMO/Ib30BATbCSA CMNpaBOYHON MWHGOpMaunein B BuAe [WA/I0rOBOr0 OKHAa
PacnonoxeHue oTonutenbHOro npnéopa

KoadhdmumneHT, yuntbiBatoLpmini BO34eNCTBUE cnocoba 3awmTbl OTONUTEIbHOIO
npubopa Ha ycnosus TensioobmeHa. NMpy ero BBOAE MOXHO BOCMNO/b30BaTLCA
CMpaBOoYHON MHGOpMaLMein B BUAE [Ma/IOrOBOr0 OKHa 3alpra oTOnuTeSIbHOro
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npuoopa.

Lmax, [M] MakcvMasibHass AJiMHa OTonNuTesibHOro npubopa. Beog O 3HayYeHus O3Havaer,
4YTO OTCYTCTBYHOT OrpaHUYeHNss OTHOCUTE/bHO AJ/IMHbI OTOMNUTENBLHOMO Npubopa.
MporpamMmMa cTapaeTcs Tak nofobpaTb Be/MUMHbI OTOMUTESbHBLIX NPUOOPOB,
4yTOObI MX ANMHA He npesbllwana Lmax. B cryvae, ecniv BbINOSIHEHVE 3TOrO
YCJ/I0BUSA HEBO3MOXHO, TO B cnucke owmnbok ( MeHo Ttorn, komaHaa Owmnbkn)
O6yaeT MOMELEHO COOOLUEHME O MPEBLIWEHUA MaKCUMasIbHOM  ASIMHBI
OTONUTE/NILHOTO Npubopa.

Beta KoadhdmumeHT 3aTekaHnsi b Ans otonuTenbHOro npuéopa, nofcoearHEHHOo K
OAHOTPYGHOIA cucTeme. Ecnm nosie ocTaHeTcst NycTbiM, TO MporpaMma cama
onpegenmMt  KoadpdmumeHt B. B criyyae  oTOnMTENbHbIX  NPUGOPOB,
NOACOEAVHEHHbIX K  [ABYXTPYOGHOW cucTeMe, 3HauyeHne 3Toro  nons
UrHopupyeTCS.

Mom. Homep(cumBOM) MOMELLUEHUs, OTan/MBaemMoro C MNOMOLLbIO  BBOAMMOIO
oTONUTENbLHOTO Npubopa. bnarofaps NPUMEHEHUIO HA CXeMe 30H MOMELLEHUIA,
nporpaMmMa cama B COCTOSIHAM pacno3HaTtb, B Kakmx NMOMELLEHUAX HaxoaAaTcs
oTonuTesbHblE NPUOOPbI, & NO3TOMY 3TO MOJIe Yalle BCEro HyXHO OCTaB/IsiTb
nycTbIM. HO cniyyatoTcsa Takne cuTyauun, B KOTOPbIX HEMb3s HaprcoBaTb 30HbI
NMOMELLUEHNA CNOCO60M, aBTOMATMYECKM MPUNUCHIBAOLMM  OTONUTESIbHbIE
npuoopbl K MOMELLUEeHUsM, WM B cuTyauuu, rae OTonuTesNbHbIA npnéop
npunucaH K Apyromy noMeLLeHuio, a He K TOMy, YTO Ha pUcyHKe, Toraa B nosne
Mom. Heo6xoAnMO 3a4aTb COOTBETCTBYHOLLMIA CUMBO/1 NOMELLIEHUS.

BHumaHme!

dYHKUMSA aBTOMATMYECKOro MpPUNUCbIBaHUA  OTONUTESIbHbIX MNPMOOPOB K  30HaMm
nomeLleHnin, pacnpegenseT oTonuTesibHbIN NPUGOP K NOMELEHNIO, B 30HE KOTOPOro OH
Haxogutca. HM ognH (pparmMeHT oTonnTesIbHOro nNpubéopa He A0J/DKEH BbICTyrNaTb 3a 30HY
nomeLleHus.

MporpaMmMa aBTOMATMYECKN CUMTHIBAET Kak WMHCOPMAaLMi0 O MOAAOLWEM M 06PaTHOM yyacTke
oTonMTeNbHOro NpM6opa, Tak 1 0 cnocobe ero Noak/oYeHnst (CHU3Y, ceepxy, VK 1 T.n.). [aHHble,
Kacalolyiecs HapyCOBAHHOTO OTOMUTE/ILHOTO MPMGOpPa MOXHO TakXe BBOAWUTHL NO3AHee nocre
cOo3/aHusi BCero doparMmeHTa 060pyAoBaHus.

CMOTpU Takxe:
MeHto JaHHble, BBog AaHHbIX, BBOA, AaHHbIX B Tabavubl, MNpuHUMNLl HyMepauuv 3/1eMEHTOB
ob6opyaoBaHus, [NepemelleHne no Tabavue, PucoBaHne cxembl U BBOA, AaHHbIX, CBA3aHHbIX C
3/1eMeHTaMmn 060pyaoBaHus

5.6.3 Monb3oBaHWe pacKkpblBalOLWMMNCA KHOMKaMU

Bo Bpemsi pucoBaHMsi OTOMUTE/bHLIX MPUGOPOB U APYIMX 3/IEMEHTOB 060PYO0BaHNS OYEHb
yAo6HO MO/b30BaThbCs PACKPbIBAIOLMMUCS KHOMKaMW. Kak oyHKLVOHMPYET packpbliBatoLasics
KHOMKa, OMNycaHo Ha npumMepe KHomnkyn OTonuTe ibHble NPUGOPbI NaHe TbHbIE.

CTaH,EI,apTHO Bbl60p KHonkn OTOonMTEeIbHbIE I'Ipl/l60pb| naHesibHbIE NMPUBEAET K NEPEK/IIOHEHNI0
nporpaMmmbl B pPeXnMm pucoBaHUA TMaHESIbHOTO OTONUTEsIbHOIO np|/|6opa. K KHOMKe MOXHO
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npunmncarb CNNCOK KOHKPETHbLIX OTOMUTE/IbHbIX I'Ipl/l60p08. [na aToro HeO6XOAI/IMOZ

1. HanpaBWTb KYpPCOP MbIWM Ha PacKpbiBAOLLYOCS KHOMKY . CBSI3aHHYI0 C TMaHe/bHbIMU

oTonnTEIbHBIMU I'IpVI60p8.MI/I,
2. HaxaTb U AepXaTb NEBYO K/aBuUlly MbILLIN (qepes MrHOBEHME pPaCKpoeTCd CIMNCOK C
oTonnTE/IbHBIMUN an6opaM|/|, npunmMcaHHbIMN K aTOM KHOI'IKe),

TF Pain Mpaexa Bua  [J3 JapareTpel OkHo Cnpaeka 181 x|

PacKpblBarolWaaca

DEd&RE KHOMKa ﬁﬁH@E@@@ﬁ
KOR R \EEET -, e, 1,
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200! | |, 39+ Nodaen, ] CNMCOK OTONUTENbHLIX NPUGOPOB,

CBA3aHHBIX C KHOMKOW

E‘

R R AKTIKEAGT e« ]\l

BbIGop oTONUTENEHbIX NPUGOPOE,
nomMellaeMbIX B CMUCOK

CrxB 0N | dan I CxB 0

EEPMNEE L

[]
'\J;Ia._(_,{_,{_[,i,(--,{ﬁﬁ,{@f Ll o e fKKET el ]

025 0.00 Elnemel-n' g3 3a0aHHOrD CUMEONA,

b=

Cnuncok, CBA3aHHbIN C packpblBaOLLEACS KHOMKOW

3. B cnucke Bbibpatb nosuuuo lobasb yaanu,
4. npy NOMOLLY BbICBEYEHHOIO AMa/I0roBoro okHa KaranoxHble faHHble - OTONUTE NbHbIe NPUOopbI
BblGpaThb Te OTOoNUTE bHbIE NPUBOPLI, KOTOPbIE AO/MKHbI 6bITh NPUNMUCaHbI K 3TOW KHOMKE.
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KaranoxHuie faHHLIE - OTONMTEABHLIE NPHOOPBI E
OnucaHKe MpoMsEoaMTENE
OTonHTENEHWA NPHOOP CTAALHOA NAHEALHER |FIETTIE |

Rettig-Purmo, Tun C11, H = 600 mm.

| ?ﬁ MH®Poprauma . |

LocTynHess oTonHT. NpHAaopE BriSpaHHels oTonuT. npuGope
= =30 - [=I C=&0
=L C==-45 =l c==-90
EI c==-60 D EE— =L C11-60
= =90
=T Cc11-30
=I C11-45
=L C11-90
[=I C22-30 -
JocTynHelE 3 netdeHTel 497 |BCE dl

7 Eonuposare

Brifiop NpoMzEoaMTENS:

T+ ofopyloEaHKA;

|V Bee d
‘\/ 1] Hx OTrena

BriSpaHHels 3 neteHTEL 3

? Cnpaeka

AyanoroBoe okHO KaTasoxHble faHHble - OTONUTE bHbIE NPUGOPbI

Hwxe onncaHbl 3Ha4YeHMs OTAEeNbHbIX N0 AManoroBoro oOKHa.
OnwuncaHue - nosie TEKCToBOE

B 3TOM none BbICBEUVBAETCSI ONMUCaHME, CBA3AHHOE C KaTa/IoKHbIM CMMBOJSIOM OTOMUTE/IbHOTO
npubopa, ykasaHHOr0 B crucke [OCTyrnHble oTonuTesibHble NPUGopbl WM BblGpaHHble
oTonuTeIbHbIE NPUGOPHI.

Mpoun3BoanTe b - NOsie TEKCTOBOE
Mone coAepXvT CUMBOM NPOV3BOAMTENS, YKa3aHHOTO OTOMUTE/IbHOTO npuéopa. KHomka
NHdpopmaLms Bbi3biBaeT Nno, 3TVIM NMoJem [1MasioroBoe OKHO C MHJiopMaLMeit o0 NponsBoauTene.

[locTynHble oTonuTesibHble NPUGOPbI - CANCOK

CnncoK cnyxuT Ana Bblbopa CMMBOSA OTONUTENIbHOrO nNpubéopa cpean BCex CMMBO/IOB B 6ase
KaTta/loHbIX AaHHbIX. YUYTOObl OAHOBPEMEHHO BbIAENUTb HECKO/IbKO CMMBOJIOB HeobXxoaMmo
Aepxatb HaxxaTol knasuwy Shift nan Ctrl.

BbibpaHHble oTonUTeIbHbIE NPUBOPbI - CIINCOK
Cn1coK CMMBOJIOB BblGpaHHbIX OTONUTESIbHLIX NPUOOPOB. PekoMeHayeTCcs BblGMpaTb TOMbKO Te
oTonuTe IbHbIE NPUOOPbI, KOTOPbIE BYAYT NCNOMb30BATLCS B TEKYLLUEM NPOEKTE.

BbI60op Npon3BoaAnTesIS - CIINCOK

Cnncok cunmBO/IOB I'IpOI/I3BO,£I,I/IT€J'I€I7I, B KOTOPOM TMpu MOMOLWM MbIl NN KnaBuaTypbl MOXHO
Bbl6paTb COOTBeTCTByIOLLlMVI CMBOJ1. Bbl60p KOHKPETHOro npoussoaunTenda npmeBenetr K
orpaHn4yeHnto  cnmcka CUMBOJIOB OTOMNUTEJIbHbLIX I'IpI/I60pOB, B KOTOpPOM 6y,u,eT TOJIbKO
oTonnTesibHble I'Ipl/l60pb|, BbIlyCKaeMbl€ YKa3aHHbIM Mpon3BoaANTENIEM.
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Twnn o6opynoBaHUs - CMINCOK

Cnucok TnoB o6opyaoBaHvst (B AaHHOM C/lyyae - TUMOB OTOMUTE/bHbIX NPUGOPOB), B KOTOPOM
MNPV NOMOLLY MbIlM WU KNaBUATYypbl MOXHO BbI6paTb COOTBETCTBYIOLWMIA TUM OTONUTESbHBIX
nprbopoB (Hanp., OTONUTENbHbIE NPUOOPbLI NaHesbHbIE). BbIGOP KOHKPETHOro Tuna npvBefeT K
OrpaHNYEeHNo CNCKa CUMBOJIOB OTOMNUTE/bHBIX NPUGOPOB, B KOTOPOM GYyAYT TONbKO YKa3aHHble
TUNbI.

KonupoBaTtb - KHOMKa

JTa KHOMKa CAYXWT A1 KOMMPOBaHUA BblAENEHHbIX CYMBOJSIOB OTOMUTE/IbHbIX NPUOGOPOB M3
cnucka [ocCTyrnHble oTonuTesNbHblE MNPUGOPbI B CNMCOK BblGpaHHble OTONUTE/IbHbIE
npuéopbI. KonupoBaHye NPoMCXOAUT Takxe Npu ABYKPATHOM LUE/IKaHbe CYMBO/IA OTOMUTE/IbHOTO
nprbopa B cnucke JOCTyrHble OTONUTE TbHbIE NPUGOPbI.

Ypanuntb - KHOMKa

LLlenkaHbe No 3TOl KHOMKE BbI30BET y/a/ieHNe BblAeNeHHbIX CUMBO/IOB U3 CniCKa BbiGpaHHble
oTonUTENbHbIE NPUGOPbLI. Y Aa/eHNe NPOUCXOAUT Takke MNpy ABYKPATHOM LUEMKaHbe CHUMBO/A
OTONUTENbHOro NpMbopa B cnucke BblbpaHHble OTONUTE IbHbIE NPUGOPBI.

Co3faBast CMCOK 3/1EMEHTOB, CBSA3aHHbLIX C KHOMKOW, HEO6XOANUMO MOMHUTbL, UTO MOXHO B HEro
[106aBNATb TOMbKO OTONWTENbHbIE MNPUOOPbI, TWM, KOTOPbIX COrMacoBaH C TWUMOM KHOMKK
(Hanpumep, B CMNUCOK, CBSI3aHHbIV C KHOMKOV OTonUTEeNIbHbIE MPUOOPbLI MaHEeNbHbIE MOXHO
[106aBUTb TO/IbKO NaHe/bHbIE OTONUTE bHbIE NPUGOPBI ).

. 2
NcknoueHnem siBMSIKOTCS KHOMKM Mpon3BOsIbHbLIV TMIM OTONUTETbHOIO Nprubopa (m,), K
KOTOPbIM MOXHO MPUMMCaTh MPOW3BO/bHLIE OTOMUTE/IbHbIE MPMGOPLI, AOCTYMHLIE B KaTtasore
MpOrpammbI.

Mocne co3paHusa cnucka 06opynoBaHus (B 3TOM NpuUMepe naHeslbHbIX OTONMUTE IbHbIX NPUOGOPOB)
OOVH W3 OTONWUTEsNbHbIX NPUOOPOB HYXHO CBA3aTb C PaCKpbIBAOLIEWCS KHOMKOW. [ns 3Toro
HeobXxo4UMO:

1. 3aHOBO HamnpaBUTb KypCOP MbIlM HA PacKPbIBAIOLLYOCS KHOMKY CBSI3aHHYl0 C

NnaHes/IbHbIMWN OTOMUTENIbHbIMU npm6opaMV|

2. HaXaTb W” AepxaTtb JIEBYHO KnaBully MbILLN (qepes MIHOBEHME pPaCKpPOETCA CMUCOK C
oTonnTENIbHLbIMN npm6opa|v||/|, npunNMcaHHbIMN K 3TOMN KHOI'IKe),

3. B pacKpbiBarOLEMCA CIMACKeE Bbl6paTb COOTBeTCTBy}OLLl,MVI CMBOJ1 OTONUTEJIbHOIO r|p|/|6opa.
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BbI6Op oTONMUTENLHOTO NPUG0PA, CBA3AHHOTO C PackpbIBatOLLECs KHOMKOA

BbinonHeHWe Bbllle npuBeeHHbIX onepau,vl|7| npmBeJET K TOMY, YUTO C KaxXAbIM pa3omMm, MNMpu LWe4kKe
Nno KHOMkKe € oTornnTesibHbIM I'IpI/I60pOM nporpaMmma 6y,u,eT nepeknvyartbCA B COCTOAHME BCTaBKU

KOHKPETHOro OTOMNUTE/TbHOro NprUGopa.

NaeHTuyHbIM  cnocobom  co3fJalTcsA  ChUCKM  0bopyaoBaHus  (Hanpvmep, apmMatypbl) W
BbIOMPAIOTCA KOHKPETHblEe YCTPOWCTBA, CBA3aHHble C APYrMMU PacKpbIBAIOWMMUCH KHOMKaMU,
pacnosiokeHHbIMY Ha NaHenv (OyHKLNA pUCOBaHUS.

5.6.4 PucoBaHue gpyrnx notpebutenei tenna

Ha cxeme ¢ 060pyZ0OBaHNEM MOXHO TakXe BCTaBWTb Apyrne noTpebutenn Tensa ¢ U3BECTHON
MOLUHOCTbIO M TMAPaB/MYECKM COMPOTUBNEHNEM. [11 3TOrO C/AYXaT KHOMKW B NpaBoii yacTu
3aknagkm OTonuTeibHble NPUGOPHLI.

SR80 mEssa 1, 2, BE&ST
== 8 =5 =4 EEH

3aknagka OTonuTesbHbIe NPUGopsI

Mocne un306paxeHUs A[pyroro noTpeéutens Tenna B Tab/IMYHOM 4YacTU MOXHO BBOAUTb
CBS3aHHbIE C HUM AaHHbIE.
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TabmyHasa yacTb OkHa [laHHble - PUCYHKM € Tabnmuen Ana BBoAa AaHHbIX C APYTMA
notpebutenamu Tenna

B oTaenbHble cTonbubl Tabnuubl creayet BBOAUTL ClEAYIOLLYH0 MHhopMaLto:

Q, [BT1] PacueTHast TennoBast MOLWHOCTbL NOTpPebuTens
G, [kr/c] PacuyeTHbIn pacxog BoAbl, NPOX0AALLEN Yepe3 NoTpeduTeb.
dt, [K] PacueTHoe oxniaxaeHne BoAbl B noTpebuTerne.

dP, [Ma] TnopaBnuyeckoe conpoTuBieHWe noTpebutena Tenna (NageHve [AOaBfeHns B
noTpebuTene) B pacyeTHbIX YC/IOBUSIX.

V, [n] O6bem Bogbl NOTpebutens.
OnwuncaHmne [ononHuTenbHas uHdopmMalya o notTpedutese Tenna (NPOU3BOSIbHBIA TEKCT).
Beogs faHHble B ctonbuax G u dt, He06X04MMO NMOMHUTL, YTO A4/ LAHHOro NOTpebuTens Tenna

MOXHO BBOAUTb TO/IbKO OAHY M3 3TUX BE/MYMH. B 6OMbLUMHCTBE C/lydaeB /ydlle OnepurpoBaThb C
OX/TXAEHVEM BO/Ibl B NOTpebuTene.

CMOTpU Takxe:
MeHto [aHHble, BBog, AaHHbIX, BBOA AaHHbIX B TA6/MLbI

5.6.5 PucoBaHve n coegmHeHne TpybonposoL0B

Mocne pucoBaHUA OTOMUTESbHLIX MPUGOPOB OuYepefHbIM LIAroM SIB/IIETCS PUCOBaHUE CETU
TPy6OonNpoBoAoB. [/19 3TOr0 HEeOo6XOAMMO BblOpaTb Ha MaHesM (PyHKLMM PUCOBaHUSI BblGpaThb

3aknagky TpybornpoBogbl ==/, a 3aTem Bbi6paTb PACKPbLIBAIOLLYIOCS  KHOMKY,

npeAcTaB/AoLLY0 TPy60nNpoBOAbI NogaroLme B N obpaTHble .
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3aknagka TpybéonpoBobl

Mofo6HO KHOMKam OTONUTESbHBLIX MPUOOPOB, C pacKpbIiBaOLWENCS KHOMKOW TpybonpoBoaoB
MOXHO COOTHECTU KOHKPETHbIE TUMbl TPYO6.

B npouecce prcoBaHusa NnporpaMma aBToMaTUYeCKU COeAHSIET TPYGONPOBOAbLI MeXay Co60oi U ¢
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APYIMK  3/7IeMeHTamMi  060pyaoBaHus  (OTONUTE/bHLIMK - NpUGopaMu, UCTOYHUKAMKU  Tenna,
pacnpegesmTtenamMm u T.N.). B Touke coeavHeHus TMosiBASieTCS Genblii  NPSIMOYro/bHUK.
OTCcyTCTBUE NPSIMOYTO/IbHIKA CBUAETENBCTBYET O TOM, YTO NOAK/IHOUYEHME HE ObISI0 BbINOSHEHO. B
TaKOM CJ/ly4ae Heo6X0AMMO LLE/KHYTh MbILLLIO MO HEMOAK/IYEeHHOMY Tpy6onpoBoay.

Touka coegnHeHUs
Tpy60onpoBOA0B
L]

_.i

MpyMep NpaBWILHOTO CoeANHEHUst TPY6ONPOBOA0B

Ecnvm coeguHeHne He 6bIfI0 BbINOSHEHO, TO 3HAYMT, YTO 3TO HEBO3MOXHO cAenatb. Takas
cUTyauus nNpoMCXOoAWUT B C/lydae MNOMbITKA MOACOEAVHEHUS MoAatoWmMX TPYyGONpoOBOAOB C
06paTHbIMM MN NOMbITKM NOAK/IOYEHNSI OYEPEAHOI0 NoAatoLLEero Tpybonposoga (M 06paTHoro)
K OTONMTENbHOMY NPUGOPY, KOTOPbIN YXKe UMEET CBOI NoAaoLLmii (WM 06paTHbIii) TPYGONpPOBOL,.

He noacoeauHeHHble) "
TOUKM

or

N

_.i

Mprmep He NoAcoeAVHEHHOTo TPY6oNpoBoaa

OTonuUTEsIbHLIA NPUOOP UMEET HECKONbKO "ropsaumx” TO4YeK, B KOTOPbIX MOXHO MOAK/IOUYUTL
Tpyb6onpoBoAbl. YTOObLI MOAKMOUYUTL TPYyOONpOBOA, K OTOMWTE/NIbHOMY Mpubopy [0CTaTo4yHO
npuob/mM3nTL ero KoHewy, K 061acTn TOro MecTa, rae OH AO/MKeH ObiTb nogcoefunHeH. MNporpamma
cama BblbepeT G/KaNLLYyl0 TOUKY MOAKMOYEHNs. KONMYecTBO M JloKamM3aums ropsumx Toyek
MOAK/IFOYEHNS 3aBUCUT OT TuNa OTONUTE/IbHOro npubopa. Ecnm K otonutesisHoOMy npubopy yxe
6bI1/1 NOAK/MOYEH KaKoN-HNOYAb TPYOOonpoBOA4, TO NOAKYEHNE ApYyroro Tpy6onpoBoaa Takoro xe
camoro Tuna He BO3MOXHO.

BHumaHpe

Ha cxeme HeobxoaumMo Bcerga wusobpaxarb nogcoefuHeHVe  OTOMUTEsSTbHOro
TpybonpoBoga TaK, Kak OHO OyaeT BbirsgeTb B peasibHOCTU. Mcxoga U3 PUCYHKa,
nporpaMmmMa pacrnosHaeT BapuaHT MOAK/IIYEHUS OTonuUTesIbHOro npubopa n nopbupaeT
COOTBETCTBYIOWME KO3 PULUMEHTLI, KOppeKTMpylowme ero Ttennootgady (Hanp., npwu
NoAK/II0YEHUN Nogada CHU3Y, obpaTtka CBepxy).

MporpamMma CcHabxeHa QyHKUMEld nomouy coeanHeHus TpybonpoeBogoB. Ecim  KoHel,
HapVCOBaHHOTO WM NepemMeLLaemMoro Tpybonposoaa HaxoauTcs 6M3K0 K apyroMmy Tpy6onposoay
N OTONUTENBHOMY NPMGOPY, TO NporpamMmMa cama BbINOSHUT NOAK/IYEHNE. DTY dIyHKLNO MOXHO
BbIK/OUNTL. C 3TOI LeNblo He0OX0AUMO B MEHIO Bug niam B MeHio 6bICTPOro AocTyna BblopaTb
komaHgy CBOMCTBa PUCYHKA W B BbICBEYEHHOM [MasIOTOBOM OKHE BbIK/IHOYUTL MOJie Onuun
MomolLb Npu coe AUHEHUN.

KHoMKK \il \il |£| \il \il ]ﬁ‘ J:L NO3BOJIAKOT pucoBatb MNoAgk/ovYeHne OTOoNUTEsIbHbIX

NPMGOPOB B OAHO — U ABYXTPYGHBIX CUCTEMAX NPW NMOMOLLY TPOWHUKOB UM OTBOAOB C MEAHbLIMU
Tpybkamn. Ha MefHbIX TpyOGKax MOXHO pasMellaTb TepMocTaTWyeckue U oGpaTHble BEHTUN
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OTOMUTENbHBLIX NPUOOPOB. TPOMHUKM M OTBOAbI C MEeAHbIMW TPyOKaMu MOXHO MOAKIHYaTb
HENnoCcpeaAcTBEHHO K OTONWUTE/IbHbIM MpPMbopaM /MO0 K HDKHUM WM OGOKOBbIM arperaTHbIM
BEHTUMSAM (NPUCOEAMHUTENbHBIM Y31am).

Ecnm BO3HVKHET HEO6XOAVMMOCTbL HApNCOBaThb (hparMeHT 060pyA0BaHUS B APYroM MecTe, TO /s
NofICOeAVHEHUNS 3TOIA YacTV C OCTaslbHbIM 060pYyA0BaHVEM CleflyeT UCMoNb3oBaTh CoeAnHEHNE

o

yAa/IeHHbIX TPY60npoBoA0B (KHoMKa =221).

700 %

— —
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I
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CoefHeHVe yaanieHHbIX TPy60onpoBoL0B

CoeflHeHVe YyaasieHHbIX TPYOONpPOBOAOB MOXET ObiTb MOAK/HOUYEHO TOSLKO A/11 CBO6OAHbIX
KOHL,0B TPY60MpPOBOA0BU/IN KBAPTMPHOTO pacnpeaemtens.

+|6.80
I

|

|

|

|

|

|

|

|

|

|

|

}

+|23|] an. I

T SR B I —

!

®parmMeHT CXeMbl C HApUCOBaHHbLIMK TPy6oNpoBoAaAMU

[N BBOAA AaHHbIX, CBA3aHHbIX C HApMCOBaHHbLIMU TPY6OoNpoBOAaMHU, CIyXUT Tabmua [JaHHble -
Tpy6onpoBoAbl, HAXOAALASICA B TaG/IMYHOM YacTu.
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TabmyHan YyacTb OKHa [laHHble - PUCYHKU ¢ Tabnmueit 41st BBOAA AaHHbIX O TPy6onpoBoaax

Tabnmua cnyxuT AN BBoAA AaHHbIX 0 TPy60NpoBoAax, akTyaslbHO BblAEIEHHbIX CO CXEMOW
o6opyaoBaHns. HaxoguTca B Tab/IMYHOM YacTu OKHa [laHHble - PUCYHKW.

Bcsa ceTb Tpyb6onpoBoAoB A0/MKHA ObITb NoAeneHa Ha ydacTku. Kaxxaasa cTpoka Tabnmubl
KacaeTcs OfHOro yyacTka.

Mporpamma Bcerga TpakTyeT 060pyAoBaHMe Kak HECUMMETPUYHOE. B CBA3N ¢ 3TUM HEOOXOANM
OTAENbHbIV BBOA, AaHHbIX 415 NOA4AKLMX U 06paTHbIX TPYO6ONpoBOAOB.

[na Bcex ayeek Ta6I'II/ILI|bI MOXHO BbI3bIBaTb CMpaBO4yHYHO I/IH(*)OpMaLl.VIPO.

B oTaenbHble cToNGUbI TabMLbl CNeAYeT BBOAUTL CEAYIOLLYH0 MHGIOpMALMIO:

Twun

Ctos

YyacTt

3. [%]

dn [Mm]

L [M]

3ameHsiowpii CMMBO TUNa TPY6, 13 KOTOPbIX BbINO/IHEH y4acTOK. Tunbl TPYO,
CBsI3aHHbIX C 3aMEHAOLLYIMM CMMBO/IAMIN, HEOGXOAMMO ONPeAEUTb, Bbi3biBast
AnasioroBoe OKHO JlaHHble - O6Luwe ¢ NoMoLLp KoMaHabl O6Lupe, KoTopas
HaxoA4uTCcs B MEHIO [laHHble.

Homep (CMMBO/) CTOsIKa, K KOTOPOMY NMPUHAAIEXAT aKTyaslbHO BBOAMMbIA y4aCTOK.
Hdpopmavmio 0 HoMepe CTosika MOXHO He BBOAMTb, Tak Kak nporpamva
rpagMyeckMm croco6oM CUUTLIBAET COEAMHEHMNE YHaCTKOB U APYrX 3/IEMEHTOB
060pyfoBaHusi. OgHaKo, OTCYTCTBME MHAPOPMAL MM CUMbHO 3aTPYAHSIET YTeHNe
WTOTOB PacyeToB, NPeACTaB/IEHHbIX B TAG/MYHOI (hopMe.

Homep (CMMBO/) akTyasibHO BBOAVMOTO yYacTKa. JTa suelika MOXeT GbiTb He
3anosiHeHa, Kak 1 npeablaylas auelika.

VicnpaBHOCTb 1300 MK, NPUMEHSIIOLLENCA Ha Tpybonposoae. Ecnv Tpybonposog,
He n30/mpoBaH, To M3. = 0%. B cnyyae Tpyb6onpoBoaa NosIHOCTbIO
n3o0mMpoBaHHoro 3. = 100%. MicnpaBHOCTb U305 M1 Ha TpybonpoBoaax,
NPOXOAALMX Yepes He oTarn/iMBaeMble NOMELLEHNS, [O/DKHA ObITb HE MEHbLLE, YEM
75%.

HomuyHasbHbI gnameTp yyacTka. uameTp MOXHO BBECTM NLLb 3a4aB TUN TPyObl
B cTon6ue Tun. MNMpy BBOAE AMaMeETpa MOXHO BOCMO/b30BATLCS CMPaBOYHONA
nHdopmaumein B qoopme ANasioroBoro OKHa Co CMMCKOM AOCTYMNHbIX ANaMeTPOB,

[nnHa BBOAMMOrO yyacTka. Tak Kak nporpaMMa COXpaHsieT Ha CXeme
BEPTUKa/TbHbI/ MacLLTab, TO Npu BEPTUKAIbHBIX y4acTKax 3Ta sueiika MoXeT ObiTb
He 3anosiHeHa (nporpaMma cama onpegensiet ee AnmHy). 15 ropu3oHTasIbHbIX
y4acTKOB, KOrja Ha cxeme OHM HapucosaHbl 6e3 macluTada (Yalle Bcero HeT
BO3MOXHOCTUN HApMCOBaTb CXEMY C COXpPaHEHMEM FOPU30OHTa/IbHOTO MacluTaba), B
3TOM NOJie HYXHO 3a4aTb UX AJIMHY.

BHumaHumne !l

Heo6xoAMmo 3adaBatb MO OTAENbHOCTM AIMHY MOAaloWmMX U 06paTHbIX
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Mom.

OTBETB.

OTts/Ayr

y4actkoB  TpybonpoBoAoOB.  3ajaHve  OIMH  TO/IbKO nogaroLwmx
Tpy6b0npoBOAOB UK TOSIbKO 06paTHbIX, KaKk U 3afaHue CyMMapHOW OJ/INHbI
noAaroLLMx N 06paTHbIX Ha O4HOM y4acTke siB/ISeTCs He 40NyCTUMbIM.

ECnn y4acTOK COCTOMT M3 HECKOJIbKMX OTPE3KOB, TO A/l KaXA0ro U3 HUX
Heo6X0ANMO 334aTb OTAE/IbHO A/INHY.

%

—

[
I
I
'il— Ana kaxgoro U3 0Tpe3|cos]

y4acTKa Hy:KHO OoTAenbHO
3afaTb ANUHY

I
L2/

—— — — — i — — — — — —

Homep (CMBOJT) NOMELLEHVSI, B KOTOPOM HAXOAUTCS BBOAVIMbIA Y4acTOK.
Bnarogaps Mcnonb3oBaHMiD Ha CXemMe 30H MOMELLEHNIA, MPorpamMmMa B COCTOSIHUM
cama pacrnosHaTb, B Kakix MOMELLEHMSIX HAXOAATCS TPy6ONpoBOAb! U B CBSI3N C
3TUM 3TO NOJIE Yalle BCEro HY)XXHO OCTaBUTb NyCTbIM. HO GbIBAIOT Takmne cUTyawluu,
KOra Hesb3s HapucoBaTb 30HbI MOMELLEHUI CNOCO60M, NO3BONAOLIEM
aBTOMAaTUYECKOE MPUNCbIBaHNE TPYOGOMNPOBOLOB K MOMELLEHUSIM, UK, Koraa
Y4acTOK MPOXOAMT Yepes Apyroe NoMeLEHNE, a He Yepes To, YTO yKazaHo Ha
PUCYHKe, B 3TOM c/lyyae B nose MoM. HykHO 3a1aTb CYMBOJ1 MOMELLEHUSI.

BHumaHune!lll

D YyHKLUMA aBTOMATUYECKOro NMpUnuUcbiBaHNSA y4acTKOB K 30HaM NoMeLLeHNI
NpUNNUCbIBaeT yHaCTOK K MOMELLEHUIO, €C/NX B 3TOW 30HE HaxXo4UTCs ero
cepeavHa. Ecnmn yyactok NpoxoAuT Yepes He CKO/T1bKO NOMELEHWIA, TO
nporpamma TpebyeT pa3geinTb ero Ha oTpe 3KM, NpoxogAawpme nomMeLweHus
rnooyepegHo.

Twun OTBETB/IEHNA, PACMOIOXEHHOIO Ha y4acTKe B c/lydae, ecaiv OH He OAuH
NOAK/MOYEH K NpeAblayLiemy y4acTky. [1py TMNoBOM NoACOeAVHEHUM K CTOSAKaM U
oTonuTE/NbHLIM NPMGOpPamM NporpaMmMa camMa pacrno3HaeT TUN pa3BeTBIEHNS U B
[AaHHOM C/lydae 3TO MoJIe HYXXHO OCTaBUTb MYCTbIM. HO ecnv HaprucoBaHHOE Ha
CcXeme OTBETBJ/IEHME He BMOJIHE COOTBETCTBYET peaslbHOMY COeMHEHUIO
TpybOoNpoBOAOB, TO B 3TOM MECTE HY)XHO YCTaHOBWTb TUM OTBETB/IEHNS. IMetoTCs B
pacrnopsxeHun crefytowme Buabl OTBETBIIEHWIA:

TRP - TPO/HUK NPOXOAHOWN,

TRO - TPOVHVK NOBOPOTHBIA;

C2ZWP - KpecTOBMHa NpoxoaHas

CZWO - kpecTOBMHa NOBOpPOTHAsA

ROZG - pasBetBseHue Tuna “T".

Mporpamma cama pacrnosHaeT BUANMble Ha PUCYHKE U3MEHEHUA HanpaB/ieHNs
y4acTKOB M CTaH4APTHO NoaobuvpaeT B 3TUX MecTax Ayrn. Ecnv BMecTo ayr A0/DKHbI
6bITb NOA06pPaHbI OTBOAbI, TO B 3TOM MNOJIE HYXHO BCTaBUTb cumBon KOL, B gpyrnx
Cny4asx aTo rnosie MoXeT ocTaBaTbCA MyCThbIM.

BHumaHume M

HeBugnmble Ha cxeme Ayrv Uiv oTBOAblI HeEOOGXO4MMO BBOAUTH
[0MOTHUTENTBHO Ha PUCYHKeE, BblOMpast CooTBETCTBYHOLIME (PACOHHbIe

70
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— o
n3nenus c 3aknaaku Tpy6onpoBoabl == Ha naHenun PyHKUUiN pucoBaHuns

Mporpamma aBToMaTUYECKM He HYMepPYeT y4acTKW, HO Griarogapst MHTEIMIEHTHOWN doyHKLLMK
pa3MHOXeHMs1 (oparMeHTOB PUCYHKA, OHA B COCTOSIHM aBTOMATMUYECKM COXPaHSATb CTU/b
HymepaLy, yCTaHaBIMBaEMbIli MPOEKTUPOBLLMKOM. Brarofgapst 3ToMy MOXHO MOJTyUYNTh MOHSATHYHO
CYCTEMY HyMepaL M 3N1eMeHToB 060pyaoBaHus. MNepea Havasiom BBOAA AaHHbIX /ydlle
BbINO/IHUTL COOTBETCTBYHOLLYIO HymMepaLlvio Tpy6onpoBooB.

CMOTpU Takxe:
MeHto AaHHbIe, BBO,EII AaHHbIX, BBOA, AaHHbIX B TabauLbl, MNPUHLMNLI HYMepaLLn 3/1EMEHTOB
obopynoBaHus, MNepemelleHne no Tabamue, PucoBaHmne cxembl Y BBOJ, AaHHbIX, CBSA3aHHbIX C
3/1EMEHTaMM 060pyA0BaHNS

5.6.6 PuncoBaHue (paCcoHHbIX n3gennii n apmatypbil

Mocne n3obpaxeHnsi TPy6oNpPoBOA0B HEOOXOANUMO NMOMECTUTL Ha HUX COOTBETCTBYIOLLME
(pacoHHble n3aenns u apmatypy. PacnonoxeHHasa Ha naHesm giyHKLLUM pUCcOBaHNs 3aksagka
TpyobonpoBOAbl COAEPKUT KHOMKKU, CAyXauye Aa8 BCTaBKN haCoHHbIX n3genuin (u3rnd, obxoa,
CYXXeHue, 0TBOAbI 1 T.M.). Ha Tpy6onpoBogax Heo6xoaAnmo BBoAUTL 06Xxo4 Tpybonposoaa, n3rné
TpybOoNpoBOAa, CYXeHue, pacLumMpeHrie, KOMMeHcaTopbl, 0TBOAbI. [NporpaMmMa cama pacrnosHaeT
BUAUMbIE OTBETB/IEHUS (TPOVHVKUN UM KPECTOBUHBI) U OTBOAbI, & TAKXE CY)XXEHVE B Cllyvae
NOAK/MOYEHNA TPYOONPOBOAOB ABYX Pa3HbIX AUaMeTPOB.

[Ns BCTaBKM apMaTypbl Ha NaHe i qoyHKL MM pUcoBaHUst HE06X0AMMO BbIGpaTh 3ak/afKy
Apmartypa , @ 3aTeM pacKpbIBatoLLYHCSt KHOTKY, NPeACTaBNAOLLYH TUMbl BCTaB/IEMOiA

apmartypbl, HanpMmep, TeEPMOCTATUYECKNA BEHTU/Tb .

AR ARl TS o mmE w04 8L, 2
= =8 = ([ (21 = |4 %% B

3aknagka Apmatypa

[Nporpamma He HaslaraeT HUKakmnx OI'p&HI/I‘-IEHI/IVI K KONM4yecTBY 1 BUAY apMartypbl, pa3meUJ,aeM0|7| Ha
OHOM y4yacTKe. Ho BO BpeMs pacyeToB MOXET MNOABUTLCA H606XO,D|I/IMOCTI:> yYOaNneHnAa HEKOTOPbIX
3/IEMEHTOB.

[lna BBOAA AaHHbIX, CBSI3aHHbIX C HAPMUCOBaHHOW apMaTypoii, CAYXMT Tabamua JaHHble -
Apmatypa, HaxoasLwasica B Tab/IMUYHOM YacTu.
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TabnmyHasa yacTb OKHa [JaHHble - PUCYHKM ¢ Tabnmuel Ana BBoda AaHHbIX 06 apmartype

Tabnmua cnyxut Ana BBOAA AaHHbIX 06 apmaType  BblAefIeHHbIX Ha PUCYHKE CO CXEMOW
060pyaoBaHMA B TabG/IMYHOM YacTn OKHA [laHHble - PUCYHKW.

Kaxgasi cTpoka CoOAepXUT aHHble, KacarolMecs 0fIHO apMaTypbl.
st Bcex siueek TabmL bl MOXHO BbI3BaTbCMPABOUHYH MHPOPMALLULO.

B oTaenbHble sUeiikn Tabmubl HEO6X0AMMO BBOAMUTD CrIeAYHOLLY0 MHGIOPMALMHO:

CumMBON  KaTasioxHbIi CUMBO/T TUMNa apmaTypbl. Mpy BbIGOpe CMMBO/IA apMaTypa MOXHO
BOCMO/1b30BaTbLCA CNPaBOYHON MHGOpPMaL et B BUAE KaTasiora apMaTypbl.

dn [MM]  YcTaHaB/vBaeMblil AUaMeTp HOMUHa/LHON apMaTypbl. MporpaMma aBToMaTUYeCcKu
nofbvpaeT guameTp apMaTypbl U B Takoli CUTyaLum nosne HeobxoArMo OCTaBUTb
MycTbIM UM BBECTM 3HaYeHNe 0, o3HavatoLlee nogbop AnameTpos. Ecim
BO3HMKHET HEO6XOAVMOCTb YCTAHOBKM KOHKPETHOIO AVAMETPa, TO HYXHO ero
3agatb 34ech. [Mpy BbIGOPE CMMBO/A apMaTypbl MOXHO BOCMO/1b30BaThCS
CnpaBoYHoi1 HchopMaLueii B BUE AVAsIOroBOro OkHa [JuameTp apMatypbi.

5.6.7 PucoBaHue 30H NOMeLLeHNI

30HbI NOMELLEHWI NO3BO/IAT rpadiMyeckn COOTHECTM TPYGONPOBOAbI, OTONUTE bHbIE NPMOOPbI U
apmMatypy ¢ nomMelleHusiM1. Bnarogaps um, nporpamMma MOXeT cama onpee/MTb B Kakom
NOMELLEHUW BbIAENSOT TeNn10 OTAe bHble OTONUTE IbHbIE NPMOOPbI, a TAaKXe Kakol Tpy6onpoBos,
oTAaeT Tenso B OTAE/bHbIE MOMELLEHUS.

UT0o6bI HAapMcoBaTb 30HbI MOMELLUEHWIA, HA NaHen qyHKLLMX PUCOBaHUSA HEOO6X0AMMO BblOpaTb

3aknaaky KoHCTpyKLms W= , @ NOTOM KHOMKY 30Ha NOMeLLEHMS v :

BHumaHne!!!

Pucys 30HbI NOMeLLeHWA, cnefyeT 06paTb BHAMaHWe, YTOObl OHM He 3aX04uAun APYyr Ha
ApYyra, He nepecekann oTonuTeibHble NPMB0PbLI U YTOObI NX Kpasi HE coBMaganun c
NNHNAMK TPYBONPOBOAOB.

Heo6xo4MmMo TakXXe CTPEMUTLCS K TOMY, YTOObI FOPU30HTa/TbHbIE JTMHUM 30H NOME LLEHNIA
coBnagasin Cc OCAMMU NepeKpbITUA.

[ns BBOZA A@HHbIX, CBSA3aHHbIX C HAPUCOBAHHLIMM 30HAMU NMOMELLEHWIA, C/YXMT Tabmua [aHHble
- MomeLleHus, HaxoasLasicsl B TabIMYHON YacTu.
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TabnmMyHasn yacTb OKHa [aHHble - PUCYHKM ¢ Tabnmueli Ana BBoAa AaHHbIX O NOMELLEHMSX

Tabnmua CnyxuT A1 BBOAA AaHHbIX 0 NOMELLEHUSIX, BblAEMEHHbIX HA PUCYHKE CO CXEMOIA
o6opyaoBaHus. Haxogutcs B Tab/IMUHON YacTh okHa [laHHbIe - PUCYHKM.

Kaxgas cTpoka Tabnmubl COAEPXAT AaHHble, CBA3aHHbIE C OAHUM YKa3aHHbIM MOMELLEHNEM.
Bo Bcex Avelikax TabimLbl MOXHO BbI3BaTb CMPaBOYHYH MHGOpPMAaLMHO.

B oTaenbHble cToN6LbI TabNMLbI CriefyeT BBOAMTb CeyHoLLyto MHGIOPMAaLLMIO:

CvimB. Homep (crmBO/T) NOMeLLEHWS.

tBH, [°C]  PacueTHas Temneparypa Bo3yxa B NOMeLLEHUN.

Qo, [BT] PacueTHble TensionoTepy NOMeLLEHA.

Qpaon, [BT] TennonocTynneHusi B NOMELLEHWE, HEYYTEHHbIE NPV ONpeeneHnn TensonoTepsb.

BHumaHune

TensionocTynaieHns oT Tpy6onpoBoA0B NPOEKTVPYEMOro 060pYyA0BaHUS L,

0. paccUUTbIBaAOTCA U Y4UTbIBAOTCA NPOrpaMMoid, a B CBA3U C 3TUM HET
Heo6XxoAMMOCTM BBOAUTbL NX B 9TOM CTON6LE

OnucaHne OnucaHne NoOMeLLEHNS.

Mepen Hauyasiom BBOAA AaHHbIX CieflyeT COOTBETCTBYHOLLIMM 06pa30M NPOHYMepoBaTh
NOMELLEHVSA.

[laHHblEe O NOMELLEHUSX MOXHO TaKXe BOAUTb B AMa/IOrOBOM OKHe [aHHble - MNoMeLLeHus,

Bbl3bIBAEMOM B MeHK [aHHble Npy NoOMOLLY KoMaHAabl [oMEeLLEHNA U NEPEHECTU U3 MporpaMmbl

OZC.
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®parmeHT ¢ HapUCOBaHHbLIMY 30HaMV NOMELLEHWA

CMOTpU Takxe:
MeHto [aHHble, BBOA, faHHbIX, BBOA AaHHbIX B Tabmubl, MpUHUMNLI HYyMepaummn 3/IEMEHTOB
obopynoBaHus, MNepemelleHne no Tabamue, PucoBaHmne cxembl 060pya0BaHns U BBOA, AaHHbIX,
CBsi3aHHbIX C 3/IeEMEHTaM1 000pyaA0BaHKS.

5.6.8 PncoBaHne 3aTUKETOK 3/71eMEHTOB 060pYyA0BaHUSA

DTUKETKM 3/1eEMEHTOB 060pY/10BaHMS AAl0T BO3MOXHOCTb AJ151 NPEACTAB/IEHNS aHHbIX 1 UTOMOB
pacyeToB Ha PUCYHKE CXEMbl 060pYA0BaHVMS. Yalle BCero noAcoeAnHsTCS K Tpy6onposogam 1
apmarype.

UTo6bl HApUCOBaTb 3TVKETKY 3/1eMeHTa 060pyAoBaHus (Tpybbl, apMaTypbl U T.1.), CNeayeT:

1. Ha naHe/m doyHKLMM pUCOBaHVS BbIGPaTb 3akagky KOHCTpyKumst W=£ | anotom KHOMKY

20

JTUKeTKa 3/IeMeHTa

2. Kypcopom MblIlLM yKasaTb OOBEKT, K KOTOPOMY A0/DKHa ObITb nogkKn4vYeHa 3TUKETKA, N HaKaTb
NEBYIO KTaBULLY MbILLN.

3. [lepxa HaXaToi NeByto KNaBuLLY MbiLLK, NPOTSHYTL TEKCTOBYHO YacTb 3TMKETKM B 3a[aHHOe
MECTO pUCYHKA 1 OTNYCTUTb K/IaBULLY.
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®parMeHT cxemMbl C HapPUCOBAHHLIMUN 3TUKETKaMU prGOHDOBO,D,OB n apmMmartypbl

NHdpopmauvsi, pacnosioxeHHasi Ha 3TUKETKe, 3aBUCUT OT 06beKTa, K KOTOPOMY 3TUKeTKa Gblna
nogcoeavHeHa. CocTaB MHGIOpMaLLMK, MOMELLAEMON Ha OTAEbHbIX 3TUKETKAX B CXEME C
[laHHbIMN /191 PaCYETOB, MOXHO YCTaHOBUTb MNPV NOMOLLW KOMaHAbl PopmaTt 3TUKETOK 3/IEMEHTOB
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13 MeHo [aHHble.

[N ycTaHOBKM cocTaBa MHApopmaLMmn, NOMeLLIGeEMON Ha 3TUKETKAaX B CXeMe C UToraMmm pacyeTos,
CNYXUT KoMaHga PopmaT 3TUKETOK 3/IEMEHTOB, Bbi3blBaeMas U3 MeH UTOru.

5.6.9 3anonHeHmne Tab/AMYHOW YaCcTn AaHHbIMA

Ecnm B npouecce pucoBaHusi CXeMbl CBOEBPEMEHHO HE BBOAUIMCH B TAB/IMUHYIO YacTb [aHHbIe,
CBs3aHHble C pycyeMbIiMM 06 beKTamu, TO NOC/Ie OKOHYaHWSA pUCOBaHUA 3TO HEOOXOANMO
caenatb. [1na 3Toro siyylle nepexksitoumTb NporpaMMy B pexumm npaskuy (pesakTmpoBaHns) AaHHbIX
06BEKTOB, YTO 3aLUTUT OT C/Ty4anHOro NepemMeLLEHNs N yaaneHsa pefakTupyeMbiX 00 bEKTOB.
Utobbl 3TO caenatb, HEO6XOAMMO Ha NaHen (PyHKLMW pUcoBaHUA BblGpaTb KHOMKY MNMpaBka

B

OaHHbIX 06bekTa

[aHHble 06bEKTOB MOXHO MOMOJHUTL, LUESKasA o4YepeaHblie 06bEKTbI Ha PUCYHKE 1 BBOAST UX
[AaHHble B TabNIMYHOM YacTW OKHa, N MOXHO BBOAMWTb AaHHble, BblAENNB Lefblii qoparMeHT
PUCYHKa, a 3aTeM, BbibpaB ovepeHyto 3aKnaaky B TabIMYHON YacTu.

UToOb! ONATHL NEPENTU B PEXUM PUCOBaHMSA Ha NaHe N GoyHKL UM pUCOBaHNsi HEO6X0A4MMO BblGpaTh

KHOMNKY Pncyin o6bekTbl %’

BbINosnHsas felicTBus, onncaHHbIe B BbILLENPUBEAEHHBIX MyHKTAX, MOXHO, HANpUMep, HapucoBaTb
thparmeHT 060py0BaHNS, KOTOPbIA 3aTEM MOXHO KOMMPOBATbL B APYroe MecTO PUCYHKA W TakUM
06pa3om HaprcoBaTb BCHO CXEMY.
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CkonupoBaHHbIi hparMeHT 060pyA0BaHMS

O[AHaKo 3TO peLLEHNE He ABNSETCSA onTUMasibHbIM. MporpaMmma No3BOSET 3HAUUTENBHO YCKOPUTb
prcoBaHue, 6iarogapsa PyHKLUNSAM pasMHOXEHUS 1 6UBIMOTEKE FOTOBbLIX 6/10KOB.

5.6.10 cnonb30BaHWE roTOBbIX 6/10KOB

MocTaBnsiemasi nporpammoli 6MGMoTeka roToBbIX 6/10KOB AAeT BO3MOXHOCTb /15 GbICTPOl
BCTaBKW rOTOBbIX (hparMeHTOB pUCYHKa.

Mocne BcTaBkM 6/10ka HEO6XOAMMO BBECTYM AAHHbIE, CBSI3aHHbIE C €ro afieMeHTamu. Mpw
MCMNO/b30BaHUM FOTOBbIX 6/I0KOB CO3/aHNE BbILLENPUBELEHHOTO PUCYHKA 3aAMET HECKO/IbKO
CeKyHA,

Monb3oBaTesib MOXET CO3/4aTb COOCTBEHHbIE B/10KM, COCTOSLLME U3 NPOU3BO/IbHBLIX YacTel
PUCYHKa, @ NOTOM MCMO/Ib30BaTb MX B MPOLLECCE PUCOBAHNS.

Uro6bl BCTaBUTL FrOTOBbIV 610K B PUCYHOK, HYXHO BbINOHUTbL CreAytoLye onepawum:

1. Ha naHenm doyHKLMM PUCOBaHUSA BbiGpaTh 3aK1aaky PasMHoOXeHne 1 6/10Kn WS
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117
2. B 3aknagke Bbibparb O4HY M3 KHOMOK, CBA3aHHYO C 6/10KaMu .

3. B oTo6paxkeHHOM AnasioroBOM OKHE BblOpaTb COOTBETCTBYHLMIA 6/10K. [locne HaxaTus
_l

knasunwm OK BbliOpaHHbIi 610K 6yaeT 3anucaH B 6ydhep obmeHa
nporpamMmma B COCTOSHUM BCTaBKW aHHbIX 13 6ycepa obmMeHa ,

4. BcTaBuTb B pUCYHKe cogepxumoe Gycepa o6MeHa - yKasaTb KypCOPOM MbILM MyHKT BCTaBKU
coaepxumoro 6ycepa 06MeHa 1 HaxaTb NIEBYHO K/TaBULLY MbILLM U Aiep)Ka HakaToii IEBYHO
KNaBuLLY MbILUX, MEPEMECTUTL BCTaB/sIEMble rpadiMyeckme 06 HEKTLI B HYXHOE MEecTO 1
OTMNYCTUTb JIEBYIO K/IABWLLY MbILLN.

, 9TO O3Ha4aeT, 4YTO

[oToBbIE 6/10KM, MOCTaB/IAEMbIE C MPOrPaMMON, U BO3MOXHOCTb CO3[aHNs COOCTBEHHbIX 6/10KOB
C UeNbio KX [aslbHEeAWero MCnosib30BaHUs B MPOEKTax, MO3BOMAIOT 3HAYUTENIbHO YCKOPUTb
Mpouecc pucoBaHUs Cxembl 060pyAoBaHVSA. TUMOBbIMK MpUMepaMy Takux OGOKOB SBNAIOTCS,
Hanpvmep, NOAK/OYEHVE KOT/IOB UM TeN/I00OMEHHUKOB, CXeMbl 6e30nacHoCTV 060pya0BaHus,
Tab/muku, hopmbl B pa3HOM Maclutabe u T.1.
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[nanoroBoe 0kHO C HAGOPOM TUMOBbIX 3TAKECTOSIKOB

CMOTpU Takxe:

MeHto NpaBka, komaHga Co3gaTb 610K, co3[aHne cO6CTBEHHbIX 6/10K0B, PUCOBaHUE CXEMbI 1
BBO/, laHHbIX, CBSA3aHHbIX C 9/IEMEHTaMV 060py/A0BaHUS.

5.6.11 Co3pgaHune cobCTBEHHbIX 6/10KOB

MporpaMmMa AaeT BO3MOXHOCTb 4719 3anOMUHaHUST MPOM3BO/IbHbIX doparMeHTOB pUCyHKa B BUAe
rpadomyeckmx 610KoB. B/1OKM MOTryT 6bITb 3aTEM BCTaB/IEHbI B ApYrne MecTa pUCyHKa Kak B
TeKyLLEM NPOEKTe, TaK 1 B MHble NPOEKTbI. Brarogapsi 3ToMy MOXHO CO34aTb NOYTU
HeorpaHM4YEeHHOE YMC/I0 FOTOBbIX 3/IEMEHTOB PUCYHKA, MCMOMb3YEMbIX B Aa/IbHEALLMX MPOEKTHbIX
paspaboTKax.
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Uro6bl co34aTb HOBbI 610K, HEO6XOAVMO BbINO/HUTL CREAYIOLLME onepaLuu:

%

1. Ha naHemm goyHKLMW pUcoBaHMs BbiGpaTb KHOMKY [N nepexofa nporpamMmbl B peXxum
yKa3aHusi 1 BblAeNEHNS rpacmyeckinx 06 bEKTOB Ha PUCYHKE.

2. KypcopoMm MblILLM BbIAENNTb T€ 06 bEKTHI, M3 KOTOPbIX OYAET CKNaAblBaTbCA CO34aBaEMbIl
O/I0K.

3. B meHto MNpaBka BbiGpaTh kKomaHay Co3aath 610K v B 3aknagke PasmMHOXeHNE 1 6/10KN

S/ BbIGpaTh KHOMKY HOBbIN 6/10K

4. B BbICBEYEHHOM AMasioroBom okHe Co3faHne 6/10Kka BbibpaTb KaTeropuio, K KOTOPOW A0/DKEH
ObITb NPUYUCIIEH CO34aBaeMblil 6/10K.

CospgaBas 6/10ku, NpeAHa3HaYeHHbIe A1 Pa3MHOXEHWS, CriedyeT NOMHUTL O MPUHLMNAax
Pa3MHOXeHs1 (IPArMEHTOB PUCYHKA W [IaHHbIX HA CMIeAVIOLIEM 3TAaXE U PA3MHOXEHUA diparMeHToB
PUCYHKA M IaHHbIX TOPU30HTA/TbHO.

CoBMeCTHO C I'IpOI'p&MMOVI NOCTaBJ/IAETCA HEKOTOPOE KO/IMYECTBO CTAaHAAPTHbLIX 6/10KOB C
roToBbiMU (*)parMeHTaMI/I O60py,£||OBaHI/IFI. OHu MOIYT CAYyXUTb NpMMeEPOM Npn co3aaHnm HOBbIX
6.10K0B, npegHasHa4eHHbIX 414 Pa3MHOXEHUA.

UT06b!l M3MEHNUTb CYLLECTBYHLLMIA 610K, HYXXHO BCTaBUTb Er0 B PUCYHOK, BbIMO/IHUTb
Heo6X0ANMblE N3MEHEHNS, a 3aTeM 3anoMHUTL COI/TacHO C paHee 3afaHHoi npoLeaypoi.

CMOTpU Takxe:

MeHto NpaBka, komaHga Co3gaTb 610K, pasMHOXEHME [aHHbIX Ha CieyIOLEM 3Taxe,
pa3MHOXeHMEe JaHHbIX TOM30HTa/IbHO, BCTaBKa 6/10Kk0B, PUCOBaAHME CXEMbI M BBOA, AaHHbIX,
CBsI3aHHbIX C 3/1EMEHTaMM 060pya0BaHMS.

5.6.12 Pa3MHOXeHune oparMeHTOB PUCYHKa

Han6onbLumMm yCcoBEpPLLEHCTBOBAHMEM MPOLLECCA PUCOBAHMS IBSIETCS (PYHKLNA PA3MHOXEHNS
dhparMeHToB p1cyHKa. PparMeHT puUCyHKa MOXET BbITb pa3MHOXEH BEPTVKA/IbHO Ha CcieyoLpi
3TaX M TOPU30OHTA/IbHO B/IEBO WM BMPABO.

®YHKLMS pa3MHOXEHMSA OT/IMYAETCA OT 0O6bIYHOMO KOMMPOBaHKA TEM, YTO CMOCO6HA
VHTENNeKTyaslbHO NPOHYMEPOBATb NMOMELLEHNS 1N yHacTKK1, NPUCNOCOOUTL pasMHOXaeMbIi
doparMeHT K BbICOTE 3TaXa M NPOA/IMTb COOTBETCTBYHOLLME (hparMeHTbl TPyOONpoBOA OB Tak,
4YTOObI BHOBb CO3[aHHbI (oparMeHT CXeMbl 6bl/T COEAUHEH C €ro OCTaBLUENCS YaCTbH.

[efd%; 090 Sm@z= 1 2 3 4 5 6 7 P
= = 8% = (] (E) 9 = 4R B

3aknagka PasmHoxeHue 1 6/10Kku

Pa3sMHOXUTb MOXHO NPaKTUYECKUN NMPOU3BO/IbHbIV (JparMeHT PUCYHKA OT OfIVHOYHOMO BEHTU/S
yepes (oparMeHT CTOsIKa 10 Lienoro aTaxa. OjHaKo B 60/IbLULMHCTBE C/ly4aeB HE06X0ANMO
No3aboTUTbCS, UTOObI pa3MHOXaeMblil oparMeHT pUCYHKA MOMECTU/ICS B OKPECTHOCTU OfIHOTO
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aTaxKa.

Monb3ysAchb rotToBbIMK 610KamMn 1 (PyHKLMENn pa3MHOXEHWSA, PUCYHOK TUNOBOro 060py0BaHUA C
BEPTUKa/IbHOM pa3BOAKOM C OTONUTEIbHLIMK NpMGopamu No AByM CTOPOHAM MOXHO BbINO/IHUTb
C/iefytoLLmm CnocoboM (NPeanosioxvB, YTO NEPEKPLITUA YXKe HApPUCOBaHbI):

1. Ha naHenv chyHKL MW pucOBaHUsA HeOBX0AMMO BblbpaTh 3aknafky PasmMHOXeHmne v 6710Kn

}xfﬁ'_f, , @ 3aTeM KHomMky TpaauLMOHHbI 3TaXeCTOSIK .

2. B BbICBEYEHHOM AMasIoOrOBOM OKHE HEOBXOAMMO Bbl6paTh COOTBETCTBYIOLMIA 610K 1
BCTaBUTb €0 B PUCYHOK, MOMHSI O TOM, YTOObI FOPU30OHTasIbHbIE Kpasi 30H MOMELLIEHWI
Haxo4uNNCb B OCAX NEPEKPbLITUIA,
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BblfeneHHbli (oparMeHT pUCYHKa, MPUrOTOB/IEHHbIN /151 Pa3MHOXEHUSA

3. B TabnmyHO YacTn He06X04MMO BBECTU AaHHbIe, CBA3aHHbIe C apMaTypoi, OTONUTE/IbHLIMU
npubopamu, NOMELLEHNSIMA 1 TPYO6ONPOBOAaMM.

=0 .
4. Mpy NOMOLLW KHOMKN Pa3aMHOXWUTb BNpaBo Heob6X0AMMO Pa3MHOXUTbL BNPaBO rOTOBbIN
dhparMeHT prCyHKa COOTBETCTBYHOLLEE YMCIIO pas,
#
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Puc. 5.33. PUCYHOK Mnoc/ie ABYKPATHOTO BbIMO/IHEHWSI KOMaHAbl Pa3MHOXTb BNPaBo

5. Ec/m mexay nocrefyrouyMn CTosikamy CyLLECTBYET pasHuLa, TO criefyeT BHECTY
HE06X0ANMbIe N3MEHEHVS.

6. 3aTem Heo6X0AUMO BblENTb BECb CO3/aHHbI 3Tax.

7. B KOHUe npy nomoLy KHoNky Cneayowmin aTax HY>XHO COOTBETCTBYHOLLEE YNCIO pas
Pa3MHOXUTb BblAENeHHbI qyparMeHT Ha CrefyIoLLIEM 3Taxe.
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PucyHOK nocne ABYKpPaTHOIO BbINOSIHEHUSA KOMaHAbI CJ'IE,EI,yIDLLI,VIVI ITaxk

PvcosaHune Takmm cnoco6oM NOBTOPSAIOLLErocs 060pyA0BaHUs, COCTOALLENO U3 HECKOSIbKUX COTEH
OTONUTESIbHBLIX MPUOGOPOB, 3aMET TO/IbKO HECKO/IbKO MUHYT paboThl. B AelicTBUTEIbHOCTH
NMOBTOPAEMOCTb He Bcerga nosHasa v TpebyeTcs BbINOMHUTL pag, MogudmKaunia.

5.6.13 PuncoBaHuMe NCTOYHUKA TeNJsia U CMECUTE/IbHbIX YCTaHOBOK

MNocne I/I306pa)KEHVIF| CTOSAKOB OCTaeTCcA gopucoBarb UCTOYHUK TeEMa N NoACOEANHUTb BCHO CETb
pr6OI'IpOBO,CI,OB. Ha cxeme gomxeH ObITb BCerga To/IbKo OA4MH NCTOYHUK Ternsia. 3TO MOXET ObITb
KOTes, TENN00OMEHHUK WU FNaBHAst ToYKa NUTaHus O60py,£l,OBaHI/IFI. Utobbl BCTaBUTb UCTOUYHUK

Tenna Ha naHenm doyHKLLIUN pUCOBaHNs, HY>XXHO Bbl6paTb 3aknagky ICTOUHUKU mnna}\m,
MOTOM KHOMMKY, CBA3aHHYK C ICTOYHMKOM Tensa.

il =

B0 o 0,0 8By
= (58 = ([ [F] 9= 4T

3aknagka IcTouHvKM Tenna

VicTouHuk Tenna nHdopmmpyeT nporpaMmmMy 0 MecTe, C KOTOPOro HaunHaeTcs obopyaoBaHue, ero
3HayeHvie He nogbupaetcs.
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(DpaFMEHT PUCYHKa C ICTOYHMKOM TemN/1a U CETbIO pa3BoAALLIMX pr6OI'IpOBO,D|OB

Mocne n306paxeHnss ceTy TPyOGONPOBOAOB HY)XHO HApUCOBaTb 30Hbl MOMELLUEHWIA, B KOTOPbIX
HaxoaaTcs pasBogslpe TpybonpoBoAbl. [/19 pvUcoBaHWs TPYGHOrO pacnpeaennTesniss CIyuT

KHomka Pacnpeaenntenb TPYGHbI = , pacnonoxeHHasn B 3aknagke Apmatypa W%k nanem
doyHKLMIA pucoBaHus. PrucoBaHue Tpy60npoBo0B, apMaTypbl U 3TUKETOK ONUCAHO B NpeablAyLpmX
MyHKTax.

B 3aknagke VctouHuku Tenna RELA pacnonioxkeHbl Takke KHOMKW, NpeaHasHadeHHble A/1a
pUCOBaHNA CMECUTESIbHbIX YCTaHOBOK, CrlyXawmx A58 MNOHWKEHUs TemnepaTypbl nojayn B
BblOpaHHbIX 4acTaAx o6opyaoBaHuA (Hanpumep, nogadya K MOAMOMbHbIM — OTOMUTESbHBIM
npuéopam).

ﬂ,]’lﬂ BBOAA& [AaHHbIX, CBA3aHHbIX C HapUCOBaHHbIMWU CMECUTEJIbHbIMUN YCTaHOBKaMW CIYyXUT

Tab/mua JaHHble - CMecute/bHble YCTAaHOBKW, HAXoAaWascs B TaG/IMYHON YacTu.
|75 oo f Epi I A (eI

Tmcmew |dPxacoc R

45.0 -12

N eI EY RIS i

| 595 1265 |Dﬁnau:prMc:gHKa.

Tab6/myHan 4yacTb OKHa [aHHble - PUCYHKU ¢ TabnmLei 415t BBOAA AAHHbIX O CMECUTESbHbIX
yCTaHOBKaX.

B oTaenbHble cTon6Lbl Tabulbl CneayeT BBOAUTL CrEAYHOLLYH0 MHopMAaL|Io:

Tncmew, [°C]  TemnepaTypa TENSIOHOCUTENA NOC/IE CMELUMBaHUA.

dPHacoc, [[a] [aBneHue, co3gaBaeMoe HACOCOM, YCTAHOBMEHHbIM B CMECUTE/IbHOM
ycTaHoBKe. Ec/m none ocTtaBuTb HE3anosIHEHHbIM, TO BO BPEMsI pacuyeToB
nporpaMMa cama OfnpefenMT HOMUHa/IbHOE [aBfieHne, Co3[aBaemMoe
HacoCoM.

CnepnyeT Takxe BBECTU MHIOPMaLMIO, KacalollyrCA BEHTUMEW B CMECUTESIbHOW YCTaHOBKE,
BbIGMpast 3aknaaky Apmatypa hasd .

Mpuvep dparmeHTa o60pyAoBaHMA CO CMECUTENbHOW YCTAHOBKOW MNPEeACTaB/IEH HWKe Ha
PUCYHKe.
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®parMeHT prUcyHKa C UICTOYHMKOM Tensia U CMecUTesIbHO YCTaHOBKOW 415 NOAMNO0/IbHOTO
oTonseHus

5.6.14 PucoBaHue Apyrnx yCTpowmcTB

UT06bI KOHEYHbI PUCYHOK CXEMbI ObI/1 FOTOB A5 BK/KOYEHNUS B AOKYMEHTaL M0 NpoekTa (6e3
HeobXoANMOCTHM AOPUCOBKM 060PYA0BaHMA Ha CXeMe Noc/ie BbIBO4A Ha Nnevars), B nporpamme
HaxoauTcsa 6MbMoTeEKA rOTOBbIX CUMBOJIOB OCHOBHbIX 3/IEMEHTOB, MOABNSIOLMXCS B NPOEKTE.
UTo6bI BOCNO/b30BaTbCA 3TON GUO/MOTEKOM, CnefyeT Ha naHeny doyHKL MM prcoBaHus BbibpaTb
3akagky YctponcTsa.

®E IO 044
= = 8w [T e = 4 5

3aknagka YcTpoicTtea

DnemeHTbI C 3TOW 3aKM1afKn UMEKT UCKIIUYUTENBHO rpadiMyecknin xapakTep 1 He nogbmpatoTcs
nporpammor.

Ha cxeme, Nnosy4yeHHo Yepes3 pa3MHOXEHME Ha CeAYHOLLEM 3TaxXe, Ha NOC/IEAHEM 3TAXE HYXKHO
yAWTb NNLHME TPYO6ONpPoBOAbl U B HAMBbLICLLUMX MYyHKTaxX 060pyA0BaHnA BCTaBUTb
BO3yX0BbIMyCKHble KnanaHbl (Puc. 5.40).
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31 TpyGONpPOBOAbI HYKHO
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PucyHOK nocsie npaBku KOHLLA CTOSIKa 1 BCTaBKW BO34YXOBbINYCKHOIO K/lanaHa

B nogBase Ha Tpy6onpoBoAax 1 KOT/ie MOXHO AOPUCOBAaTb HAcOC, NPeAoXpaHnUTEeNbHbIA KanaH,
pacLumpuTenbHbI 6aK, MaHOMETP 1 TEPMOMETP.
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dparmMeHT puUcyHKa C UICTOYHUKOM Tensia 1 CeTbio pr6OI'IpOBO,£I|OB, C HapncoBaHHbIMU
TEepMOMETPaMn, HaCOCOM 1 NpeaoxpaHNTEsIbHbIM K/iarnaHoOM

Moatomy Tpyba, coegmnHsowan obpaTHbIii TPy60NpoBoA, CUCTEMbI C pacLUMpPUTE/IbHbIM 6akom, He
ABNSETCA 06paTHbIM TPYOONPOBOAOM U A1 €€ U300paKeHNs UCMOMb3YeTCH JIMHUA C 3aknafku

"padwmka

5.6.15 PwucoBaHune gpyrux rpapuyeckmx aJieMeHTOB

lNocnegHVM 3aTanomM pUcoBaHWA CXeMbl eCThb Yallle BCEro |/|3o6pa>KeH|/|e Ta6ﬂI/ILI|, pamMKn,
KOMMEHTapueB, onvcaHue 3/1IEMEHTOB U T.M. [1/19 3TOro cayxaT 3/1eMeHThI C 3aKnanKu I'paq) nKa

W4} Ha nanenn dyHKLMN PUCOBaHVS.

s NADOEO® dwmXE o =2 ®
= =m0 % E e TR
3aknagka padwmka

B nporpamme, kak n B apyrmux npunoxeHunsax tuna AutoCAD , npumeHsieTcA TeXHUKa cnoes. Bce o
HaCTOSALLEro BpeMeHu ONnncaHHble 3/1EMEHTbI Ha MOCTOSAHHO MPUMNUCHLIBAKOTCA K CBOUM
cTaHAapTHbIM CoAM. 3aTto rpadmyeckmne 06bEKTLI € 3aknaaky I'padmka MmoryT 6b1Tb
pa3MeLLEeHbl Ha CTaH4apTHOM Cc/ioe ¢ cumBosiom “0” nnm Ha NPoM3BOJIbHOM C/10e, CO34aHHOM
nosnb3oBaresieM. PackpbiBaemblii CMMCOK B MPaBOM YacTy 3akfafKu CAYXIT A1 Bbibopa c/osl, Ha
KOTOpPOM OyAyT nomMeLlLeHbl 06bEKTbI C ATON 3aKNafKu.
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XopoLumM NpuMepoM 1CNOJIb30BaHKA 3/IEMEHTOB C 3aK/1afku 'padmka AaBnseTca pucosaHme
Tab/IMYKM K PUCYHKY.
PvcosaHune TabMuku cnegyet HaunHaTb C CO34aHnA HOBOIO €105, HA KOTOPOM byAeT pasmelleHa

Ta6muka. C aToi Lenbio Ha 3aknagke padvika @4 Heo6xoanmo BbIGpaTh KHOMKY Coun .

Ha akpaHe 6yAeT BbICBEYEHO AVasioroBoe OKHO Criov pUCYHKa, Cyxalllee A8 NpaBku 1 BbiGopa
C/IOEB PUCYHKA.

Cnou pucyHka
HazgaHue cnoa TuHua JanvEra T 1N WpHSTA CTMnb PaSM B | Mey. -
TRYSa PaCcLUMpHT. SaKa — | Aial CE N W
__I:lw_“_l
HeTouHmeM Tenaa — [ AdalCE 5 I
OToNUTENBHEIE NpMGODE! ——— [ ] AnialCE < 10 W I3
TMomMeL eHu — [ 4ialCE < m w W
Mepekpomi —— [ sl CE 5 n  w N
CrEcHTENbHEIE YCTEHOEKK — [ AdalCE £ 12 & W
COSAMHEHME Yi aneHHb!: TRYSONpoEaL0E" —— [ AdalCE & m W
TpySonposoakl o6paTHBIR — | I :is CE S m W
T pySionpoBoas! NOASKW He — N Aial CE 5 m w W
OronurensHsle NPMGSOPE - NAEH —— B sl CE £ 12 N N
Mognan. oron. nput — [ AdalCE & 11 W
MoAnoABHEIE OTOMMTEABHEIE MPMEOPB! - NNEH | —— ] Ajigl CE £ 12 M W
ApraaTypa —————— [ 4nalCE g m M N
Lpyrue noTpetured —— [ AdalCE 3 n w N
YeTpadicTea ————— [ |AalCE s 10 W N
ITHKETKM NOMELLEHHEA — [ AdalCE 5 10 | W
ITHKETKM TPYSONPOEOLOE —— [ AdalCE = m M W
ATHKETEM OTONMTEEHE MPHO0R0E ———— [ AnialCE £ 10 W IF |
ﬂpaBKa ” 7% Dotiaee || =2 Wnany | @« ¥ | | «’ BuiGiop || ILQaKpoH ? anaBKal
[Junanorosoe okHO Crion pycyHka
Hwxke onuncaHsbl oTAe/ibHbl€ 3/IEMEHTbI ANa/TI0roBOro OKHa.
Tabnuua
B ouepegHbIx cTONOLAaX Tab/mLUbl pasmeLlaeTcs cregyowasn nHgopmadms:
HasBaHne cnoda HasBaHue csios.
JTnHuA rpa(le‘-leCKoe npeacrtaBfieHne BHELWHEro Bua JIMHUM Ha CJioe (Ll.BeT,
TO/LLMHA).
3anumBka LiBeT 3a/IMBKN 3/1EMEHTOB, HaX04ALLUMXCSA Ha Coe.
Tun wpndpta HaszeaHue Tuna wpudra.

Cwmnb wpndpta padmueckoe npeacTtasneHne cTunsg  wpudta  (0ObIYHbIA,  KypCuB,
MONYXPHbIN).
Pa3vep wpundta Pa3mep wpudrra.

Bug, Mone onuuu, NHGopMUpytoLee 0 ToM, 6yAeT N BUAEH CI0N Ha pUCYHKe.
Mevatb Mone onuuu, MHhopMUpytoLLEe O TOM, BYAET /X C/I0 HanevartaH.
KHomMnku

ﬂpaBKa
HauyHeTca npaBka c/od, ykasaHHOro B Ta6nv|u,e. Nocne HaxaTtna Ha Hee 6y,qu
BbICBEYEHO AMa/I0TOBOE OKHO I'IpaBKa C/od, B KOTOPOM MOXHO YCTaHOBUTb TakKue
napamMeTpbl €104, KaK LUBET, TO/IWWMHa U CTUMIb NIMHUK, CTW/Ib N pa3Mep LIJpI/ICbTa,
BMAUMOCTb C/I051 Ha PUCYHKE 1 Npu nevaTu.
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#1082 | 11oGapnenme HOBOMO Cros.
-
T : Yoanu
Y aaneHue 13 cnmcka yKasaHHoro c/osi. Y jasneHbl MoryT 6bITb TOMbKO Te C/I0U, YTO
Obl/IN BBEAEHbl No/b30oBateseM. CTaHAAPTHbIE C/IOM PUCYHKA HEe/b3s
yaanATh.
BHumaHme !l
YpaneHune cnosi ¢ pycyHKa BbI30BET TaKxXe yaasieHne Bcex rpadumyecknx
06BbEKTOB, HAXOA4ALWMXCA Ha 9TOM cfioe. Onepaunto yaaneHuUsa Cnos Hesib3s
OTMEHUTL.
4+ ¥
J KHoMku cnyxaTt ans nepemMeLLeHnst CfioeB BBEPX U BHU3. [10/I0XKEHME C/IOEB BMSIET

Ha OYepeaHOCTb PUCOBAHVS 3/IEMEHTOB pUCYHKa. C/on pUCYHOTCA COrlacHO TOi
o4yepeaHOCTW, B KaKol OHW pacrnosiokeHbl B Tabnmue. D/IEMEHTbI C MOC/IeAHEro
CNoSi PUCYIOTCS B CAMOM KOHLe. OTO VMEET CYLIEeCTBEHHOE 3HauyeHue, Korga
3NIEMEHTbI C OYepeHbIX C/I0EB HaK/MaAbIBAOTCA ApYr HAa Apyra.

BHUMAHUE !l

lNepemeLlats MOXXHO TO/IBKO C/10M, CO3aHHbIe NoJs1ib30BaTes1IeM NMporpaMmebl.

B BbICBEYEHHOM [MA/IOFOBOM OKHE HY)XHO BbliGpaTh KHOMKY [06aBb A5 CO3[4aHNs HOBOTO CJlos,
npeAHasHa4yeHHoro Ans Tabnukn. Ha akpaHe 6yaeT BbICBEUYEHO AManoroBoe OKHO MpaBka cnosl,
B KOTOPOM BblGMpas noouepesHo pasgenbl JIuHua 1 3anmBka, WpudTel 1 Mepekntoyvatenu,
HY)XHO 3afaTb Ha3BaHWe C/osl, CTUIb, TOMALWMHY W LBET JMHWW, 3a/IMBKY, TUM, CTUb U pasmvep
LWpnddTa, a Takxe napameTpbl BHELLHETO BAa C/I0S HA PUCYHKE 1 MNP nevaTtu.

Hwke npvBoAWTCS 3ano/siHeHVEe pas3fena W onncaHue OTAEeNbHbIX nonei. MpyMem, 4To CrIoi,
npegHasHavyeHHbln Ana Tabnmyukn 6yaeT HasbiBaTbecs “Tabsmyka’, nnHus 6yaet TonuwHou B 1
MYHKT, WpndT A9 TekcTa 6yaeT Arial, KypcyB, NOAYXUPHbINA, pasmep 12 NyHKTOB.

HasBaHue cnosa - nosie TeKctoBoe

370 Nose CoAepPUT Ha3BaHve Cosi. B c/lyuae NpaBKy CTAHAAPTHOIO C/I0S1 €70 U3MEHUTL HEb3S.

JInHnAa v 3anmnBkKa - pasgen

Pasgen no3BOSSIET YCTaHOBUTb CTWb, LBET, TOMWMHY JSIMHAU U LBET 3a/MBKM rpadmuyecKmx
06BEKTOB, CBSA3AHHbIX C MPABKOW C/10si, B C/ly4ae CTaHAAPTHbIX C/I0EB M3MEHEHME HEKOTOpPbIX
napameTpoB 3a6/10KMpoBaHO. Hanpumep, B crydae cnosi Tpy6onpoBoAbl Nogatolime Hesb3st
M3MEHUTb CTU/b JINHUN.
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Haseanue cnoa: |"D.Il.rll:lll_ OTOMN. Nput | HazeaHue cnos: Il'lo.nnon. oTon. npuG |
JluHuA W sanMERa; WprpTEL T MNepeknouaTem THHMA W ZanKera T l MNepernuaren
NuHKA —3anueka LUl pracpr LCrune wpuda Baznep
LTk 158 |Arial CE | IKHPGHB | |" |
I d| | ] Kemrei j| Algerian | |0 6uunmA 8 =
Anal D 9
. Arnal Black MonyxHpHLA 10
Lger: Ofpazew Arial CE MonyxHpHLIA KYpCHE
r. YepHeli d| Arial Cyr 12
Anal Narrow 14
TonwHHa Arial Narrow CE - 16 -
|1 JE— d| Ofpazey
AaBEOBar a/]AFeEEMNKI AWKk TN MHRC0TNEaCCTY
Yy @ohX xSl e s 33H00H A

|\/ Ok ||x OTreHa ||? anaBKal |\/ Ok ||x DTMEHal

? LCrpaeka |

[nanorosoe okHo lNpaska cof, pasgen JiuHua
n 3asnmBka

[Jwnanorosoe okHo [NpaBska cos, pasgen
Wpndotbl
LWpnd bl - pasgen

Bnarogapsi aTomy pasgeny, eCTb BO3MOXHOCTb YCTAHOBUTb TWUM, CTWIb W pasMep LWpudiTa,
CBSI3aHHOrO C MpaBKoi c/1os.

MNepekntoyarenu - pasgen

Pazgen cnyxuT Ana ycTaHOBKM BUAUMOCTW C/I0S1 HA PUCYHKE 1 BO BPEMS BbIBOAA €ro Ha nsoTTep
WM NpuHTEp. Ecnn cnoi fo/mkeH 6b1Tb BUAEH HA SKpPaHe 1 Npu BbIBOAE Ha NIOTTEP UM NPUHTEP,
TO 06a Nons f0/MKHbI 6bITb BblAeneHbl. HEKOTopble CTaHA4apTHbIE C/IOM PUCYHKA BCErga A0/DKHbI
ObITb BUANMBI.

lNpaexa caoa

Hazganue cnoq: |"D.II.I1IJJI. oTon. npui |

NuHHKA 1 SanuEKa T WpkeThl

MepermoyaTend caos—— |
¥ Cgii. BMammeii Ha 3kpaHe

¥ Cnoit, npegHasHayeHeId 4na neyark

|s/ Ok || x Otrena || ? anas&al

[Juanorosoe okHO lNpaBka crof, pasaen MNepeknoyarenm

Mocne ycTaHOBKM BCEX MOJiei B pasfesniax AMasioroBOr0 OkHa MpaBKa C/NMOSA HYXHO HaxaTb
kHonky Ok, a B ananoroBoMm okHe C/iom puCyHKa yKasaTb BHOBb CO3/aHHbI Coin Tabnmnuka un
HaXaTb KHOMKY Bb160p.

Mocnie BbINOIHEHMS BbillE ONUCaHHbIX AENCTBUIA BCe 06beKTbl C 3aknagku padmka 6yayt
BCTaB/fieHbl Ha cnoi Tabnuuka. [Ons pucoBaHuss Tabnmuku criegyeT  MCNo/b30Barb

(C) SANKOM Sp. z 0.0. 85



5 BBO/, AAHHbIX

NPAMOYTOJibHUKW, NMMHUN N TEKCTbI (TeKCTbI HY>XHO BBOAUTb B Tab/IMYHOM YacTU OKHa JaHHble -

PucyHkn).
T Ele
L@J g° 100 %
47 88 o o %
s 60
5 om
1) - il
e — — — e — — — —

MpuMep CHCTEMB] CO CHBIIAHHOW Pa3B0AKON

Mpumep 2
Anpec: Warszawa, ul. Nowowiejska 20
Mpoektuposan: myr inz. P. Wereszcamski Puc 1
Yeprun: Kan C.0. Graf
Mposepun: Macuwr. 1:50

dparMeHT prUCyHKa C HapMCOBaHHOW Tab YKo

MoA06HLIM CNOCOGOM MOXHO HApPMCOBATb PaMKy PUCYHKA, AOMOMHUTE/IbHOE ONMcaHne Ha
PUCYHKE 1 Ipyre 3/IEMEHTbI.

[Nporpamma He npefoCcTaB/IAET rOTOBbLIX BUAO0B Tabnnyex, OlHaKO He NpenAaTCcTBYeT CO34aHut0
npn nomMmoLy AOCTYMNHbIX rpacbmquKmx 0O6BbEKTOB Tab/IMUYEK N COXPAHEHWIO €ro B BUAe 610Ka.

Takxe nocne pucoBaHus 0OBbEKTbI MOXHO NepeHoCuTb Ha gpyrne cyon pUCyHka.

Ecnm kakoit - To anemMeHT ¢ 3aknagku I'padouka 6bi1 BCTaB/IEH HA HECBOWCTBEHHbIV €My C/10M, TO
BCEraa CyLlecTByeT BO3MOXHOCTb NMEPEHOCA Ero Ha ApPYroi Crioii, CO3A4aHHbI NoNb30BaTeNEM UK
Ha c/oil ¢ cumBosiIoM “07.

UTo6bl NEpEHECTN Bble/IEHHbIE 06BEKTLI HA APYrOii C/IOW, CeayeT BbINO/HUTL Creaytowme
OencTeus:

1. B meHio [1paBKa BblbpaTb KOMaHAy [NepeHecTy Ha APYrov C/Ioin unn Ha 3aknagke Ipadpmka

BblOpaTb KHOMKY NepeHec Ha 4pyron croi el

2. B BbICBEYEHHOM OnasiIoroBOM OKHE Cnou PUCYHKa Bbl6paTb HOBbIi CNOMA, npmBA3aB €ro K
yKa3aHHbIM obGbekTam.

5.7 YcTaHOBKa BHeLLUHEro Bnga pucyHkoB

Mocne Toro, kak cxema 6yAeT HapucoBaHa, UM B NPOLECCe ee PUCOBaHMSI MOXHO GyaeT
onpeaeUTb Kak napameTpbl U306 paxXeHVst OTAE/bHbIX 3/IEMEHTOB PUCYHKA, TakK U Kakoli 9N1eMeHT
PUCYHKA [10/DKeH 6bITh BUEH HA 3KpaHe 1 Kakoli 3M1eMeHT [10/DKeH 6biTb HaneyataH..

UT06bI U3MEHMTb TOJLLMHY, CTU/Tb U LIBET JIMHAK, @ TaKXe CTW/b BE/MYMHY 1 TUN LIpUAQITa,
MPUNUCAHHbIX K OTAE/bHLIM C/I0SIM PUCYHKA HEOGXOANMO:

1. B MeHo [JaHHble Bbli6paTb KomaHay Popmar C/I0eB pUCYHKaA.

2. B BbICBEYEHHOM [1Ma/ioroBoM okHe Crion prcyHKa BbiGpaTh MOAUMMLMPYEMbIii C/ol 1
LENKHYTb KHOMKY MpaBKa.

3. B BbICBEYEHHOM [Ma/I0f0BOM OKHE MpaBKa cnosa ycTaHOBUTL HOBbIE NapamMeTpbl C/04.
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B ananoroBom okHe Crion pucyHKa MOXHO Take HernocpeACcTBEHHO YCTaHOBUTb NapameTpbl
BHELLHero Buaa 1 neyartu oTAe bHbIX c/ioeB. [uanoroBoe okHo Criov pucyHKa nogpo6Ho onmcaHo
B NPeAbIAYLLEM MYHKTE.

CylecTBYyeT Take BO3MOXHOCTb U3MEHEHNS BHELLHETO BMAA 3TUKETOK OTAE/bHbIX 3/IEMEHTOB
o6opyaoBaHus. C aTol Lenblo Heob6Xo4UMO:

1. B MeHI0 JaHHble BbI6paTb KoMaHay PopmMaTt 3TUKETOK 3/1EMEHTOB,

2. B OTO6pa)KeHHOM [ManoroBoM okHe Popmar 3TUKETOK 3/IEMEHTOB Bbl6paTb pasgen,
OTBel-IaPOLLIIVII\/'I MO,D.I/IC*)I/IK&LI,I/II/I ATUKETKWN N BbIAEJIUTb HY)XHbIE MO OI'ILI.I/II\/JI.

MoA06HLIM CMNOCOGOM MOXHO MOAMGMLMPOBATL CXEMbI C UTOrAMK PacyeToB C TOW N1Lb
pa3HW1LLEN, YTO aHAIOTMYHYIO KOMaH/Y HYXHO BbI3BaTb M3 MeHo Toru.

Jannbie - BopMaT 3TMKETOK H3 PUCyHES )

ADHET‘J"F'E| OTonMT. Nprbopkl ﬂﬂHEIJJ.EHMFll Tp\,rﬁunposunbd

MoKE3STE MHOOPMALLAKD
CHMBON 3pMaTypel

[WaMeTp apHMaTypel

’ MNpaBra Cnos ITMKETKKM l

[J Ok l I X Ommena ] I ? Crpasxa

[nanoroBoe okHO [laHHble - dopMaT 3TUKETOK Ha PUCYHKE

5.8 [lpoeKkTupoBaHMe NoANO/bHbIX OTONUTE bHbLIX NPUG60POB

MpoeKT1poBaHne NoAnosbHbIX OTONUTE/bHLIX NPUGOPOB CNEAYET HauYMHATL C ONpeAeneHnst Ux
KOHCTPYKUMM. C 3TOW Lefblo B MeH [aHHble Heob6XxoauMmo BblbpaTb KomaHay KOHCTPyKLMs
NoANO0/bHbIX OTOMUTE/bHBIX NPU60POB. BbICBEYEHHOE AMASIOTOBOE OKHO [aHHble - KOHCTpyKUMS
NoANONbHbIX OTOMUTE/IbHBLIX MNPUOOPOB COAEPXKUT CMUCOK KOHCTPYKLUIA  NOANOMbHBbIX
OTONUTE/bHBIX NPUGOPOB, ONPELENIEHHbIX B TEKYLLEM MPOEKTE.
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Jannbie - KoHCTpyKUMA NOANOABHBIX OTONWTENBHEIX NPWBOPOE ﬁ

CHMEOQI OnMcaHMe KOHCTDYEIMM OTOOMTARHODO npubopa

[E GP-MARMIR NognoNbBHERF OTOMMTENLHEN OpHGOp — MpaMop

GP-TERAEDTA NognonsHER OTOMMTENLHEDT MpHb .- TeppaxoTa

[ Mpagka ] l;’: Nofagk l Ii‘: ¥aanu ] [BL“B ibalina IE-_LEEKDbITb“ ? E“F‘EW]
—

[nanoroBoe okHO KOHCTPYKLUA NOAMNO/bHbIX OTOMUTEbHbIX NPMG0POB

B HwxHEen neBoi yacTu ONa/ioroBoro OKHa pacnosioeHbl KnaBulin, npeaHasHadyeHHble A4
npasBku. Hmke onncaHo Ux 3HadYeHue:

MNpaera

Hauyano npaBkM yka3aHHOW B CMUCKE KOHCTPYKUWMM MOAMOMBHOrO OTOMUTE/IbHOIO
npuoéopa.

?: JNofaek o
[lo6aBneHne B CNMCOK HOBOI KOHCTPYKL MM NOANO/IbHOrO OTONUTE IbHOIO Nprubopa.

% Ynamm

Y paneHue 13 cnvcka ykazaHHON KOHCTPYKL MW NOAMNOMbHOMO OTOMNUTE/IbHOTo NprUéopa,

(= W= pading

[o6aBneHne KOHCTPYKLWIA NOAMNOMAbHBLIX OTOMUTENbHbLIX NPMOOPOB, ONpPeAENEHHbIX B
Apyrnx npoekTax. [locne HaxaTusa 3ToM KHOMKM Ha 3KpaHe MOsSIBUTCS ANa/IOroBOe OKHO
OTKpbITb AaHHble, Cnyxallee Ans Bblbopa haiina, M3 KOToporo 6yayT Ao6aBieHbl
[AaHHbIE 0 KOHCTPYKLMSAX NOANO/bHbIX OTONUTE/bHbIX NPUOOPOB.

Bnarogapst oyHKLUM CUMTbIBAHUA KOHCTPYKLMIA NOANOMbHBIX OTONUTENbHBLIX NPMGOPOB C APYrnX
chaiinoB, AaHHble, BBEAEHHbIE B pYyroM NpoeKTe, MOryT 6biTb MCMNO/b30BaHbl B TEKYLLEM MPOEKTE.

B cnyyae BBOAA [l@aHHbIX B HOBOM MPOEKTE CMNNUCOK KOHCTPYKLMIA OTONUTENbHBIX NPU60poB 6yaeT
nycT. YTobbl CO34aTb HOBYIO KOHCTPYKL MO

noANo/IbHOro0 OTONUTE/BLHOMO NPMG0Pa HEOOXOAMMO LUENKHYTL MbILbLIO MO KHONke Jo6asb. Mpu
3TOM nMporpaMma BbICBETUT OWA/I0T0BOE OKHO KOHCTPYKUMS MNOAMOJIbHBLIX OTOMNUTESIbHbIX
nprubopoB.
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KOHCTPYKLMA NOANONBHOMO OTONMTENLHOr o npubopa
Curdgon OnucaH1e
|EP—HAFIHUH | Iﬂmnonbﬂuﬁ OTONHTEABHHA Npuiop - MpamMop |
Cnou Han, TpySaru BEMECTE CO CAOEM, B KOTOPORM DACMNONoHEHE! TpYSE!
CIB 0 d OmMcaHse MaTepHama Lam. Ro R =]
M BrfuK | xr/fu3 | u2K/Br | —
HPAMOP 0.015|HMparop 3.500( 2800 O.004
EETOH-1200|0.050 | FeToH TTOHeNEDI, SaModH. HS OPHP. KaMHA 1.000( 1900 0O.050
-

CHMBDHTDHﬁITEEHTUB vIclnmin |15 VI dnmax |2|] 'lPaCHDﬂU*EHuelﬂemg ATaKaMH j|
Lmax [120 [&]m Brin [0-100 /3] v Broa [0.300 [3) M Buawa [0.050 (3] 1

Cnow nog, Tpydans

Crpmon d IIMCcaHMe MaTepHama Lam. Ro R =
MEHOIOJNHCT | 0. 060 | IeHoMOMMOTHPON, YAOKEHHED ILIOTHO 0.040 30| 1.500|—
KOH-DZ3-26 | 0.260 | KOHCTPYKUMA CTeHEI-TaHemd DZ3 Tomy 26 COH 0.280
WTF¥KAT-UH |0.015|llryrkaTypKa HEeMEHTHO -HM5BECTEOBAT 0.820( 1850 0.018

I
MNpeasapurenbHbie pacuerhlél |¢ Ok || x OTreHa ? anaBKal

[vanoroBoe okHO KOHCTPYKLMA NOAMNO/bHbIX OTONUTE/bHBLIX MPUOOPOB - JaHHble
KOHCTPYKLNOHHbIE

Hwxe onucaHbl 0TAe/bHbIE NOMA 3TOr0 4MasIoroBOro OKHa.

CumMmBON - None pefakmpoBaHus

B a3tom none Heo6xo4uMMO BBOAWUTb CUMBOJT  KaTaslOXHbIA  KOHCTPYKUWM  NOAMNOSbHOMO
oTONUTENbHOrO nNpubopa, COCTOAWMA MakCUMaslbHO K3 14 3HakoB. Kaxgas KOHCTPYKUUS
NOANOIbHOro OTONUTEILHOIO NpMéopa A0/HKHA UMETb YHUKaSIbHbIA CUMBOJ.

B cnyyae npaBKM CYLWECTBYHOLIErO OTOMMTENBHOrO Npu6Gopa B 3TOM MOJie MOSIBMISIETCS €ro
aKTyasibHbll/i CUMBOJI. VI3MEHEHVE 3TOT0 CMMBOJIA MPUBOAUT K CO34AHWIO KOMWKU OTOMUTE/TbHOTO
nprMbopa C HOBbIM CMMBOJIOM, MPU YEM UCXOAHbIV OTONUTENbHBIA NpPUGop He 6yaeT yaaneH u3
kaTasiora.

OnuvcaHne - Nosie pefakmpoBaHus
B aTtom none Heo6Xo4MmMO BBOAWTL OMMCaHWE KOHCTPYKLMW MOAMOMbHOIO OTOMNUTEsTbHOro
npuéopa, CoCTOALMIA MakCUMasibHO 13 40 3HaKOB.

Cnowu Hapg, Tpy6amn BMeCTe CO C/10eM, B KOTOPOM PacrnofioXeHbl Tpybbl - Tabnuua

Tabnmua cnyxiT Ons BBOAA AaHHbIX 00 MMEIOLMXCS C/I0AX B MOAMObHOM OTOMUTESIbHOM
npubope. B Hee cnepyeT BBOAMTbL BCE CJ/IOM, PACMOSIOKEHHbIE Hag, Tpy6amy OTONUTEsSTbHOro
npuéopa, a Takke Ty 4YacTb CJl0S, BbICTYMatoLyl0 Haj BepXHWM Kpaem Tpy6, B KOTOPYHO
6eTOHMPYIOTCA TPYObI.
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F

Crom Hag Tpybamn

Cnow nog TpyoaMu

Cnowu nop Tpy6amm - Tabnvua
Tabnmua cnyxuT AN BBoAA AaHHbIX O C/0SIX, HAXOAALLMXCA nog, TPyb6amm rpetoLLero KoOHTypa.
B Tabmuax pacnonoxeHbl creaytolwme cTonoubi:

CumBon CvIMBO/1 CTPOUTE/IBHOTO MaTepurasa, U3 KOTOPoro COCTOMUT TEKYLUMIA CrIoN
B orpaxaeHun. (Knasvwa F1 Bbi3blBaeT AMa/IOrOBOE OKHO Katasior
mMarepuasioB, nomorawwmini - BblbpaTtb  matepuas). LWenyok no
packKpblBalOLECA  KHOMKe [l BbisbiBaeT  crmcok mMarepuasios,
MCMNOMNb3YEMbIX B KOHCTPYKLLMM MOANO/bHBIX OTONUTESbHBLIX MPUGOPOB.

d [m] TonuwwHa cros.

OnwucaHve OnucaHve matepuana - TO/bKO A5 CYUTbIBAHUA.
matep
nana

Lambda [BT/™MK] KoadpdpmumeHT TennonposogHocTn A Lambda matepuana, 3 KoToporo
COCTOUT CJI01 - TOMBbKO ANA

CYUTbIBaHWA.

Ro [kr/m3] MNoTHOCTL MaTepuasia, U3 KOTOPOrO COCTOMT CJ/IOM - TOMbKO ANs
CUUTbIBAHUS.
R [M2K/BT] PacuetHoe (R= d/l) Tepmnyeckoe conpoTuB/ieHWE C/I0S - TOJIbKO /1A

CUUTbIBAHUA.

JaHHble, KacaloLlecs rpetoLLlero KoHTypa
Mexny Ta6n|/|u,a|v|m pacnosioXeHbl AaHHble, Kacallpyeca rpetolero KoHTypa:

CumBoOs TPY6  KaTasioxHbIii CUMBOJ/T TPYO, M3 KOTOPbIX OYyAEeT BbINOSIHEH TPEOWMIN KOHTYP
noAnosibHOro oTonuTenbHoro npuéopa. (KnaBuwa F1 Bbi3blBAET KaTasor

Tpyo).
dnmin MVHUMa/IbHbIA HOMUHASIbHBIV ArameTp TPYO B rPeroLLEM KOHTYpE.
dnmax MakcuMasibHbI HOMUHASIbHBIV ArameTp TPYO B rperoLLEM KOHTYpE.

PacnonoxeHne MectopacnosioXeHne oTonutesibHoro npuéopa. Mpu BbiGope nosvuun Hag,
npoes3noM nporpaMmma npuHUMaeT Temneparypy Bo3Ayxa Mo nepekpbiTuem
C NoAgnosibHbIM OTOMUTENbHLIM MNPUOOPOM pPaBHOW PacYETHOW HapyXHOM
Temnepartype, NPUNUCaHHON K KIMMaTUYeCKON 30He, BblOPaHHON B OOLLMX
[LaHHbIX.

Lmax MakcumasibHass A/vHa TPyO rperoLlero KoOHTypa BMecTe C NoABOAKOM. [Mpu
MPOEKTUPOBaHUM MNOAMOSILHOTO OTOMUTENBLHOIO npubopa nporpamma He
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npeBblWAeT 3afaHHON A/mHbl Tpy6. Llenb 3TOro - Henb3a  Aonyckartb
coeauHeHvie TPy6oNpoBOAOB B TO/ILLE Mosa.

Bmin MyHMMasbHbIM War yknaakn Tpyd B rpelollemM KOHType (paccTosiHue mexay
Tpy6amu).

Bmax MakcMaUibHbIN LWar yKnagky Tpyb B rPetoLEM KOHType (paccTosiHne mexay
Tpyb6amu).

Busm N3meHeHve wara yknagkm npu ero nogbope nporpammoii. [MpoekTupys

NnoAnosibHbIA  OTONUTENbHBLIA NPMGOpP, MporpaMMa HaudMHaeT pacyeTbl C
MakCUMa/IbHOTO LWara yknagkm Tpyb6. Ecnm nonyydeHHas Tensiootgava He
JoCTaTo4yHa, TO NporpamMmma yMeHbLUaeT Lar YKfiafgku, COor/lacHO C 3adaHHbIM
N3MEHEHVEM Luara YKagKu.

B HwxHeli uyacTtu ONa/ioroBOro  OKHa HaxoAuTCA 3akfafka, Mo3Bofdlad NpPoOCMOTPETb
npeaBapuTeNibHbIe UTOMM pacyeToB NOAMNOJSIbHOIO

oTonuTesNIbHOro Npuéopa.

#%¥ Npe aABapHTENbHBIE paceTbI NOANOABHOrS OTONMTENBHOr O NprBopa [ |
Cureon Ormcanue
IEP-MAHMUH Iﬂmnonbﬂuﬁ OTONUTENBHEIA NpUGOp - MpamMop
r—IanHbIE 0019 NPEAEARMTENEHEI: PACHETOE [~ MTOMM 017 NPEIESPHTENEHEIE PACHETOE
Temneparypa nogaud Tn I 453: ‘C qgs 942 Br/m2 ge 1099 Br/m2
OznasgeHHe sogel dT I 1033 [K]
tnona 285 °C Alfag 11,05 Br/m2*k = tnona 29,8 °C
Tern. Hag Nepekp. tEHE I Zﬂj T 0,054
Temn. noa Nepekp tEHH I 20 vl T g % 6 % % .\‘ w2 kABT % % ? !
1
Hard. guardetp Tpys dn I 16 vl telbd ’Ilf \ gl
- 3oHa 0.150 1.798 | Sona 0.100
JlHa NPHCOEAUHEHMA Lrl Hv ] OCHOEHA A k- o= rpaHHYHEA
¥ m2-kABT

=trefa podstawows tnor 2004 °C Misn 605 BrimZK tnor 2005 °C
War mesxay Tpysarm b I o1 53: I
Tennosas MoWHOCTE QDI 1l]l]l]3¢ Br || o 2F Brim2 gd 3.0 Br/m2

MoBepsHocTE NpUbopa FI 1I],B::| el

Oewaa mowHocte 3 1200 Bt O6wan nogepsHocTe Fo. 12,4 2

& L | ?u,sflt
AT E AR M Ofwan gvHa Lo 89.0 m Pacwoneoge G 0.0287 kr/c Conporvenetue rigp. dF 100161 Ma

v
I_ BUHﬁ FPaHKYHAEA Iﬁ‘ _ﬂaHHbIE ANA NEYETH
War rEHaY TDHﬁaMH b 0.100 x| M Curgon MOrAELL EHKWA OmmcaHue nordeeHHA

TennoBas MolHOCTE Qol 2003: Br I I j
3

MMoBEp*HOCTE NpKGOpa FI 1,33: M2 & Mevars | I SMEHaHA J

JnauHa TpySonpoeaaa L I 18,23: 1 ﬁ_L Sakpoil |

[nanoroBoe okHO KOHCTPYKLUSA NOAMNOMLHOIO OTONMTE/IbHOro Npubopa - MNpeaBaputernbHble
pacueThbl

B neBoii yacTu NpUBOASATCS UCXOAHbIE AaHHble AN NMPeABapuUTe/bHbIX PacyeToB MOAMOLHOIO
oTonuTesnbHOro Npuéopa. Mpaeast YacTb COAEPXUT HarMIIAHbIA PUCYHOK C HAHECEHHBLIMM UTOraMu
pacueToB. [MpeaBapuTesibHblE PacUeTbl NO3BONAIOT ObICTPO YCTAHOBUTL TPEGYEMYH) NMOBEPXHOCTb
OTONUTENILHOTO Npubopa, MPOBEPUTHL TeMMepaTypy nosia W NoToska, ONpeaennTb YAeNbHYo
TEN/I0BYH0 MOLLHOCTb U T.1M.

Mocne co3gaHuss Habopa KOHCTPYKUUA MNOAMNOMbHbLIX OTONUTE/IbHBIX MPUOOPOB, BXOAALMX B
MPOEKT, MOXHO HayMHaTb pPUCOBAaTb MOAMOMbHbIE OTONUTE/IbHbIE NPUOOPbI Ha Cxeme
o6opyapoBaHusa. C 3TOi Lenblo Ha naHeny diyHKUMA pucoBaHus HeobXxoAuMo BblGpaTb 3akiiaaky

OTonuTenbHblE NPUBOPbLI }ﬂ,{ a 3aremMm BblbpaTb KHOMKYy MognonbHbI OTONUTENbHbIN

npnéop .
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Prcys nognonbHblli OTONUTENbHbIV NPUOOP, CrieayeT NOMHUTL O TOM, YTOObl OH GblS1 pa3meLleH
Ha oTan/MBaeMol TeppUTOPUM 30HbI MOMELLEHUs. Yalle BCero K noAanosibHbIM OTOMUTESTbHbIM
npuéopam Boda nogaetcs ¢ 60see HA3KOM TemnepaTypoin, YHemM K KOHBEKLIMOHHbIM OTONUTESbHbIM
npuéopam. B aTtom crnyyae Heob6xoAumMo MpeaycMOTpeTb B 060pyaoBaHUMM OCOOYH pas3BoAKy
Tpy60NpoBOAOB, NOAKMOUYEHHBIX K CMecuTesibHoi cucteme (Puc. 5.52).
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(DpaFMEHT CXeMbl C nNoAgnosibHbIMM OTONUTE/IbHbIMU npm6opaM|/|, noAK/TIOYEeHHbIMU Yepes
CMECUTE/IbHYO YCTaHOBKY

HapuicoBaB No/nosibHbIi OTONUTE bHbIN NPUGOP, MOXHO BBOANTL CBSI3aHHbIE C HUM AaHHble. A5
BBOJA O3TUX [aHHbIX CAYNAT Tabsmua [aHHble - [oAno/ibHble OTOMNUTENbHbIE NPUGOPSI,
pacmnosioXeHHas B TaB/IMUYHON YacTy OKHa.

458\ (P ] Kl _ ] 3]
THII OT.IR. 0% Fo B Fr Br dT dn Iox G| Tom D|_* -4__
GP-MAFMUR 20.0 5.7|0.200 1.1 ol ﬁ__
P -MAFMUR 65.0 15.5|0.200 1.1 18 LN 8__
GP-MAFMUR 15.0 3.86|/0.2000 -0.0 -_10_
GP-TERAKOTA 100.0 .G (0.100 0.0 -12__
GP-TERAKOTA 100.0 1.00/0.100 0.0 ;I 1:__
NN R e e N ey (AN £ \g
215 -10.00 |Uﬁnac1'b PHCYHEE. -\j

Tab6/myHas YyacTb OkHa [aHHble PUCYHKM ¢ Tabnmuelt 4n1s BBOAA AaHHbIX O MOANO/bHbIX
oTONUTE bHbIX NPUGOpPax.

B oTgenbHble cToN6ubl Tab/mubl cneayet BBOAUTL CeAYHOLLY0 MHAIopMALLNIO:

Tun CumBON Tuna KOHCTPYKLMM MNOAMNOJSIbHOIO OTONUTEsNIbHOro npubopa. Mpu BblGope
CUMBO/Ia MOXHO BOCMO/b30BaTbCS CNPaBO4YHON MHpopmauneli (knasuwa F1) B Buae
Katasiora KOHCTPYKLMIA MNOAMNOMbHbIX OTONUTENIbHbIX MPUOOPOB WM NPV NMOMOLL
KHOMKK BblGpaTtb U3 cnmMcKa CUMBOJT OTONUTEIbHOTO Nprbopa.

Q%, [%] YacTb TensioBovi MOLLHOCTM B MPOLLEHTAX, BblAe/siemasi OTONUTENbHLIM NPUGOPOM B
nomeLeHune. Ecnn nomellgHe oborpeBaeTcs O4HUM OTONUTE IbHbIM NPUGopoM, To Q
% = 100%. Ec/m B NOMELLEHNN ECTb HECKO/IbKO OTONUTE/bHbLIX MPUOOPOB, TO B CYyMME
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3Ta vyacTb UX MOLLHOCTU A0/MKHa cocTaBnATb 100%.

Fo, [m2] OOLLasi NOBEPXHOCTb, NpeaycMOTPeHHaA A1 NOANO/IbHOTO OTOMUTE/IbHOrO npuoéopa,
COBMECTHO C BO3MOXHOW NMOBEPXHOCTbIO rPaHNYHON 30HbI.

B, [m] LUaryknagku Tpy6 B rpetoLlem KOHTYpe NoZosibHOro 0TONUTE IbHOTo npubopa
(paccTosiHne mexay Tpy6amm). TO NOME MOXET OCTaBaTbCSA HE3aNo/IHEHHbIM,
nporpaMmma cama noabepeT COOTBETCTBYHLLMIA LLar.

Fr, [M2] osie NOBEPXHOCTY rPaHNYHOM 30HbI. EC/IM B OTONMTENIbHOM NPUGOPE rpaHnyHas 3oHa
He BblAesfieHa, TO 3TO Nosie MOXET OCTaBaTbCA HE3aMNO/HHEHHbIM.

Br, [m2] LLar yknagku Tpy6 B rpaHW4Holi 30He. Ec/in B 0TONMTENIbHOM NpUGOpE rpaHnyHas
30Ha He BblAefieHa, TO 3TO NoJie MOXET OCTaBaTbCsl HE3AMO/THEHHbIM.

dT, [K]PacueTHoe oxnaxgeHne BOAbl B MOAMO/bLHOM OTONUTE/IbHOM npubope. Ecnn none

6yaeT nycTbiM, TO NporpaMmma npumeT

oxniaxaeHne pasHbIM 10 K.

dn, [Mm] HOMUHabHbIV AnameTp Tpy6 rpetoero KoHTypa. Ecnim none 6yaeT nycTbiM, TO
nporpamMmma nogb6epet guameTp asTomarnyeckun. Knasuwa F1 nam kHonka BbI30BET
CNUCOK AOCTYMHbLIX ANaMETPOB.

Mom G CumBoN nomeLleHs o6orpeBaeMoro oTonuTesibHbIM NPMGopoM. Mog06HO, Kak 1 B
C/ly4ae KOHBEKLMOHHbIX OTOMUTE bHBLIX NPUOGOPOB, 61arofapst NPUMEHEHUIO Ha cxeme
30H NOMELLEHWIA, NporpaMma cama B COCTOSHMM pacrno3HaTb, B KaKMX MOMELLEHUSX
Haxo4ATCA OTONUTE/IbHbIE NPUOOPLI, & MO3TOMY 3TO MOJIE YaLle BCEro HyXXHO
OCTaB/IATb MYCTbIM.

Mom D CuMBON NOMELLEHNA, HAXOAALLEIOCHA HUXEe OTONUTENIbHOro npuéopa.

MoAnonbHble OTOMUTESIbHbIe MPMOOPbLI Yalle BCEro MNOAKMOYATCA K pacnpefenvTeno c
BMOHTMPOBAHHbLIMI PEryIMPYIOWLMMU UM TEPMOCTATUYECKMI BEHTUISIMU. Ha cxeme pasBojka
TPY6GONPOBOAOB OT pacnpeaennTens A0 OTONMTebHbIX NPUOOPOB Yallle BCEro peasm3yeTcs npu
MOMOLLY COeAVHEHUs yaaneHHbIX Tpy6onpoBoaoB. Mpu 3TOM CBA3b KOHKPETHOIO OTOMUTE/IbHOTo
nprbopa C BbIXOAOM pacnpeaenmtens MOXeT ObiTb Hepa3bopurBa, UTO B CBOK OYepelb MOXET
NPVBECTY K HEMPaBU/TbHOMY MPUNMChIBAHMIO HACTPOEK BEHTUMEN.

[}
]
%8 o
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PacnonoxeHne perynimpyrowyx BEHTUEN PSAOM C NOAMNO/bHBIM OTONUTE/bHBIM NPUGOPOM.

B cBA3M C 3TVM Ha CXeme pery/mpytome BEHTWM, BXOASILLME B pacnpeaenmTesb, Heo6xoaMmo
pacnonoXmTb Ha TPYO6ONPOBOAE PSAOM C OTONUTESIbHBIM NPUG0POM. OYEBMAHO, B TEXHUYECKOM
onncaHuM, TaKk W Ha CXemMe HeobGXo4MMO TMOMECTUTb COOTBETCTBYHOLYE 3ameyaHus,
VHGOpPMUpYIOLLME MPOM3BOAUTENS PaboT O peaslbHOM PacrosiokeHu BeHTUNs. B katasnore
apmatypbl BEHTWIM Ha pacnpefenvTesnie BbICTYNalT Kak BEHTUAM 3aropHble WM BEHTWUM
TepmocTaTuyeckue. B onucaHuyM 3TUX BEHTWIEN NpUBOAWUTCS KOMMEHTapWiA, K Kakomy Tuny
pacnpegenuMTens NpUncaH AaHHbIli BEHTUNb.
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5.9

MpoeKkTUpoBaHne OAHOTPYOHbIX CUCTEM

MporpaMma no3BosisieT NPOEeKTUPOBaTb BEPTUKA/IbHbIE U TOPU3OHTa/IbHbIE OAHOTPYGHbIE CUCTEMBI

oTonneHus.

VimeeTcA BO3MOXHOCTb ASIA CO3[4aHNA CMELLaHHbIX CUCTEM, B KOTOpPbIX 4acTb

060pyA0BaHMA BbINO/HEHA KaK 0O4HOTPYOHas cUCTeMa, a YacTb — Kak ABYyXTpyOHas.

OfHoTpybHass cucTemMa COCTOMT W3 [/IABHOTO  BEPTMKA/IbHOTO WM TOPU3OHTasIbHOro
TpybonpoBoAa, K KOTOPOMY MOC/iefoBaTe/lbHO MOAK/IOYATCA pajuatopHble Yy3sbl. Bcsa
OofHOTPy6HasA cucTema nofcoefnHeHa nofarlyiMm 1 obpaTHbiMy TPyOonpoBogammn K UCTOYHUKY
Tenna.
|
' ()
| PoREJ Pokby Kuchnia
| +20°C 21600 W +20°C 1560/0 W +20°C 840/0 W
|
|
I
I
| dn, . dn
I
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MpviMep ropn3oHTa/IbHOM O4HOTPYOHOW CUCTEMbI
*
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dn dn
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dn dn
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el — .Br.ﬂ' Oal,
MprMep BepTuKasibHOM OAHOTPYOHOM CUCTEMBI
PaguatopHbii y3en COCTOMT K3 3amblKatoWero y4yacTka, K KOTOpOMY — yepe3 noABOAKY

npvcoeauHeHb!

ogMH wnn aBa npubopa. OToONUTEsNbHbIE MNPUOOPBI

npucoegnHeHbI npu NOMOLM arperatHoro BEHTUA.

MOMyT ObITb TakXxe
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[naBHbI
Tpy6onpoBoa

3aMblKaoLLnii yHacToK

BeHTU/b arperaTHbIii

MoaBoaKa I"naBHbI TPy6OMPOBOA

MprMepbl pagnaTopHbIX Y3/10B

BaxkHbIM MOHATMEM [N OAHOTPYGHO CUCTEMbI ABNSETCS KO3QULMEHT 3aTekaHus ﬂ,
onpeaensieMblii U3 BblpaXeHus:

B Cn
- GCT
roe:
Gnp - pacxof BoAbl, NPOXoAsLLEA Yepe3 OTONUTE bHbI NpUbop, Kr/c.
GeT - pacxof BoAbl, LMPKY/MPYIOLLEN B NMaBHOM Tpy6onpoBoAe 04HOTPYOHON CUCTEMbI

(cTosike), Kr/c.

BennumHa koadpdmymenTta B CYLLECTBEHHO B/INSIET Ha BENMUMHY NOAOUPAEMbIX OTOMUTESbHBIX
Npu60opoB, rMMapaBIMYECKOE CONPOTUB/IEHNE CUCTEMBI, a TaKXe ee TENJIOBYH U MapaB/IMYeCcKyto
YCTONYNBOCTbD.

YBennyeHme KoagumumeHTa B npvBeaeT K YMEHbLLUEHUIO BE/NYMHBLI OTOMUTESbHbIX MPMGOPOB.

OfHako npu 60/bLIOM KoaddmLeHTe B 3anupaHvie BEHTWIEel Npu OTOMUTENIbHOM npubope
BbI30OBET 3HAYUTE IbHbIN POCT MMAPaBIMYECKOro CONPOTUBIIEHNSA CUCTEMbI. Kak cnefcTeue, NoTok
BOAbI, NPOXOAALMIA Yyepe3 CUCTEMY, HAYMHAET HeaorpeBaTb OTONUTESIbHbIE NPUOOPbI, NpUYeM
HepaBHOMEpPHO (Hanboriee HeforpeBaemMble NPMOOPLI PACMONOXeHbl B KOHLE psaga). B cuctemax,
B KOTOPbIX MNPUHATbI CAMLLKOM 60/blune KO3dpMumeHTbl 3aTekaHus , He OyaeT TensioBol K
rMapaB/IMYeCcKOn YCTONYMBOCTN.

#AB/eHVe TenI0BOro M MapaBMyeckoro pasperyimpoBaHns, Bbl3BaHHOE 3anupaHneM BEHTUSEN,
MOXHO [0 W3BECTHON CTEMNeHW OrpaHuyuTb, UCMOMb3YA PErynsaTopbl pacxoda Ha nogxoge K
O[HOTPY6HbIM cucTeMam. OfgHaKo 60/bLWNM HeL0CTATKOM Takoro peleHus eCTb 3HAYUTE bHbIN
POCT rMApaBMYECKOr0 CONPOTUB/IEHUS CUCTEMbI (Halle BCEro NOTeEpU AaBeHNs Ha perynsatopax
pacxoga 6:m3ku kK 20000 Ma = 2mH20).

Bonblume 3HauyeHns Ko3hULMEHTOB 3aTeKaHus B yalle BCEro npvBOAAT K POCTY
rMApPaBMYECKOro CONPOTUB/IEHUS CUCTEMBI.

MTak, C O4HOM CTOPOHbI CTPEMMMCS, YTOObI KO3dhdmLneHT B 6bI1 KaKk MOXHO 60sbLUe, a C

[PYroi CTOPOHbl OH HEe [O0/DKEH NPEBbIWATb W3BECTHOMO FPaAHMYHOIO 3HaYeHus B P Bblle
KOTOPOro CyLecTBYeT ONacHOCTb yTpaTbl TEN/I0OBON U rMApaB/IMYECcKoil YCTOMUYMBOCTN CUCTEMBI
OTOIN/IEHUS.

1

:1——
Pro J0.23-n+1

rae:
N - YUC/I0 3aMblKaloLWMX y4acTKOB B OAHOTPYOHOI cucteme.
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ﬂrp

3 BbilLENPMBEAEHHOIO BblpaXeHNUA crieayeTt, 4To
3aMblKaloLnX y4aCTKOB B O,U,HOpr6HOVI CncTeme:

BO3pacTaeT BMeCTe C YWUC/IOM

n 3 4 5 6 7 8 9 11011112113 (141516 |17 [18] 19| 20

ﬂrp 0.23]10.28[0.3210.35/0.38|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 noacoefuHEHUA OBYX OTOMUTESIbHBLIX I'IpI/I60pOB K 3aMblKalolleMy ydyacTKy CyMma Uux

B

K03 hdmuMEeHTOB 3aTeKaHus B He [0/DKHa NPeBbILWAaTh rpaHNYHON BENMUYUHBI

MporpaMma MOXeT cama noA6upatb Ko3qXpMLUMEHTbI  3aTeKaHus B ANt OTAE/bHbIX

ﬂrp

OTOMUTENbHBIX MPUOOPOB Tak, YTOOLI, MO MEpPe BO3MOXHOCTU, HE MPEBLICUTb 3HAYEHMS , B
TO XXe BPEMs rapaHTMpoBaTb ONTMMa/IbHOE OX/IXAEHME BOAbl B OTONUTE/bHbLIX MNpUbopax
(Heckonbko rpagycoB K). MpOEKTUPOBLLMK MOXET Takxe cam 3adaTb KO3(MUMEHT 3aTekaHusi
AN oTonNUTENbLHOrO npubopa, BBOAS €ro 3HayeHne B cTonbue Beta Tabmmubl [aHHbie -
OTonuTenbHble NPUBOPLI, PACMOMOXEHHO B TAbIMYHOM YacTh OKHa [laHHble — PUCYHKMN.

YacTo ConpoTMBIeHNE NOTOKY Yepes 3aMblKaroLLWiA YYacTOK MeHbLLEe, YeM CONPOTVB/IEHNE MOTOKY
yepe3 oTonuUTe/bHbI NPUGopP. YTobbl 06ecneynTb COOTBETCTBYHOLWIA KO3(PMLMEHT 3aTekaHus

B , Ha 3amblKaloLEeM yyacTKe MPUMEHSIOTCH perysimpyrolme BeHTWIM WM wainbbl. Ecnm Ha
3aMblKaloleM yyacTke He OyaeT 3asB/fieH HU OAWH perympytlowmini 3/1eMeHT, TO nporpamma
YMEHbLUMT AMameTp 3aMblKatoLero yyacTka OTHOCUTENbHO AvameTpa r/laBHoro Tpybonposoga
O[HOTPYOHOIN CUCTEMBI.

BHUMAHUE I

Cnepyet obpamTb BHMMaHWe Ha TO, YTOObl Ha NoABoAKax K OTOMUTENIbHbIM Mpubopam
Heo6Xxo4MMO MCNOJIb30BaTb TepMOCTaTU4YeCKMe BEHTU/IM C MOBbILWEHHOW MPOMNYCKHOWN
cnocobHocTtblo (kv > 2 mM3/4), NpeagHa3Ha4YeHHble cneynasibHO AN OAHOTPYOHbIX WU
rpaBUTAUMOHHbIX CUCTEM. lWICcnosib30oBaHMe OObIYHbLIX TepMOCTAaTUYECKUX BEHTUEN
npmBeAeT K 3HAYNUTENIbHOMY POCTY MMAPaBNYECKOro CONPOTUBAEHUS LMPKYNSUMOHHOIO
Konbua 4yepes3 oTonuTesibHbIA Npnoop (Yawe Bcero B OAHOTPYOHbIX CUCTEMAax pacxopf
BOAbl 4Yepe3 OTonuUTesIbHbIA NPMOOP B HECKOJ/IbKO pa3 60nblue, YeM B ABYXTPYOHbIX
cuctemax), a Takxke COMpPOTUB/IEHUSA BCEro pagmatopHoro yana. B pesynbtate (NpuHMmas
BO BHMMaHue nocsnegoBaTtesibHOe MOACOeAMHEHME pPafAuaTopHbIX Y3/10B) MOXeT
NMPOM30MNTUN CTNLLKOM 60J1bLLOW POCT COMPOTUB/IEHUSA BCEW CUCTEMBI.

Tam, rae OTONUTENbHBLIA NPUGOP MOACOEAMHEH MPY MOMOLLW arperaTHoOro BEHTUNS, (OYHKLMIO
NOABOAOK M 3aMbIKAOLWETO yyacTka BbINOHAET arperatHblii BeHTWb. Mog6op KoaduhmumeHTa

3areKkaHus ﬂ npn 3TOM 3aBUCUT Off XapaKTEpPUCTUKN BEHTU/IA (BO3MO)KHOCTI/I no,q6opa

npefBapuTe/bHbIX HACTPoeK KoadxpuumeHTa B ), a TaKke rMapaB/IMYECKOro COMpOTUB/IEHNS
oTonuTENbHOTO NprUGopa.

BH/MAHWE 11
B cnydae npuMmeHeHUs arperatHoOro BeHTUMNs As OA4HOTPYOHOM CUCTEMbI MTOrOBbIN

Ko3appuymeHTa 3aTtekaHus B mMoxeT ommuamcs ot 3HayeHns, [OaBaeMoro
nponsBoauTenieM BEHTUNA. DTO BbI3BaHO pasHbIMU KO3 uumeHTamm kv otonuteibHbIX
NpMoopoB, NPUCOEeANHEHHbIX K arperatHbiM BeHTUIAM. B nporpamme npu onpegeneHuu
XapakKTe pUCTUKM BEHTUNA NO YMOJTYaHUIO MPUHATO 3Ha4YeHne KoadhpunumeHTa NponycKHoOm
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Cnoco6bHOCTM AN otonutenibHOro npmbopa kv = 2.5mM3/4. Ecnv otonuTesibHbIA Nprnbop,
NPUCOEANHEHHbI K BEHTU/MIO, ByaeT umeTb 60/1bON KO3 P MUMEHT Kv, TO UTOroBbIi

KO3h NLMEHT 3aTekaHus B 6yaeT 6osblle yKazaHHOro npoussoautenem. B cnyuae

MEeHbLUNX 3Ha4YeHWn kv Koap puuneHT B OyaeT MeHbLLe.

CywecTByeT MHOTO BapWaHTOB MPUCOEAMHEHVSI OTOMUTE/IbHbIX MNPUOOPOB K  [/lAaBHOMY
Tpy60npoBoAYy OAHOTPYOHOW cUCTEMbI. Huke nprBeaeHbl HEKOTOPbIE U3 HUX.

%
el

%
el
%
! el

MpvMepbl NOACOEANHEHNS OTONUTE/bHBLIX NPUGOPOB B OAHOTPYOHO cucTeme

Utobbl HauyaTb puUcOoBaTb 3/1EMEHTbI OAHOTPYOHOW CUCTEMbl, Ha MaHenm yHKLWIA prUcOoBaHUs
Heo6xo4uMOo BblbpaTth 3akagky Cucrtema ogHOTPYOHas

— tLE ¥+ % L
= =58 i [ 6] 1 [= 9 % [ ‘

MPVYHLMNbI PUCOBaHUA A1 OAHOTPYOHOI CUCTEMbI OTOM/IEHMSI HAYEM He OT/IMYatoTCcs OT paHee
NpVBEAEHHbIX ANa ABYXTPYOHbIX CUCTEM. [NaBHble TpPybONpoBOAbl OAHOTPYGHOM CUCTEMbI

pUCYlOTCS moc/ie Bblbopa KHOMKM TpybonpoBof, OAHOTPYOHbI . Ana  pucoBaHus

BEPTUKA/IbHBIX W  TOPU3OHTA/IbHBIX 3aMbIKAIOLLMX YYacTKOB C/lykaT KHOMKU @ . K
3aMblKatoLEMY Y4acTKy MaKCUMaslbHO MOXHO NMPUCOEAMHUTL ABa OTONUTENbHbIX npuéopa. Mpw
noMoLLy 3aKnagok T pybonpoBos nogatrowmii u TpyGonpoBo, 06paTHbIii pucyroTcs nogatolpe
M o6paTHble MNOABOAKN OTONUTESIbHBLIX NPUMOOPOB, COEAMHSIIOWME OTONUTE/bHBIA NpUGop C
KOHL,aMM1 3aMbIKatoLLEro y4acTKa.

KHonkun \il :ﬁ- J‘- NMO3BOJIAOT pPUCOBaThb MOAK/IOYEHNE OTONUTESIbHBbIX NPUGOPOB B
OQHOTPYOHbIX CUCTEMAX NPU MOMOLLW TPOMHMKOB UMM OTBOAOB C MeAHbIMU TpybKamn. Ha megHbIX
TpybKax MOXHO pasMellaTb TepMocTaTu4yeckue n obpaTHbie BEHTUIM OTONUTESbHLIX NPUOOPOB.
TPOMHUKN ©  OTBOAbI C MeAHbIMA TpyOKamMy MOXHO MNOAK/AYATb HEMOCPEACTBEHHO K
OTONUTE/bHLIM NpUGopam IGO0 K HKHUM WM GOKOBbIM OAHOTPYOHbLIM arperatHbiM BEHTWU/IAM
(NpcoeAnHUTE bHBIM Y31aMm).

Ecmv npu oTonuTensHOM NpuGope MOHTUPYETCS BEHTWIb, TO €0 HeO6XOAMMO PUCOBaTb MpU
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noMowy KHOMKM BeHTMNIb OTONUTENIbHOrO npuéopa B OAHOTPYOHOI cucTeme . ana

BCTaBKM arperaTHbiX BEHTUEN 411 OAHOTPY6BHOI CUCTEMbI CYXUT KHOMKA .

Kak Ha Tpy6omnpoBofax OAHOTPYGHbIX, TaK M Ha 3aMblKalOWMX ydacTKax MOXHO PasMecTUTb
(hacoHHble u3genmst ¢ 3aknagku TpybonpoBoAbl WE=A , @ TaKkke apmaTtypy C 3aKiafku

Apmatypa s f

5.10 PwucoBaHue njaHoB aTaxXken

MporpaMma [AaeT BO3MOXHOCTb PUCOBAaThb M/iaHbl 3Taxel. Brnarogaps aTomy, npu NOMOL
MporpamMmMbl MOXHO CO34aTb BCH [IOKYMEHTALMIO PWUCYHKOB [/11 CUCTEMbl LIEHTPa/IbHOTO
OTOMN/IEHVSI.

B HWKHell yacTu okHa JjaHHble - PUCYHKM HAaXOAATCA 3aKMafKuW C PUCYHKAMU, BXOASLLMMUA B
npoekt TR UETRIFEEIEA]  Mepeas 3aknagka COAEPMAT PUCYHOK CO  CXEMOM.
Mocreaytoume 3aknafku NpefHasHaueHbl A5 MaHOB 3Takell. KHomka C NeBOil CTOPOHI

3aK1afoK C/YXIT A8 pefakTUpoBaHNA CNUCKa PUCYHKOB, BXOAALMX B MPOeKT. [locsie HaxaTus
3TOW KHOMKWN Ha JKpaHe NoAaBuUTCA AnasioroBoe OKHO Cnmncok PUCYHKOB B NPOEKTE.

Cnucox PHCYHKODE B NpOEETE |

PUCyHKM, BXOOALKE B NPOEKT

Cxrema | i Dotaen
Mogean I —
or,
Jrax 2 = i daam

4 Bpeps

o BHua

Hoeoe HazBaHke prcy-ra m
IEITax 1 | ? e

CnncoK pUCYHKOB, BXOAALLMX B NPOEKT.

MepBbIii PUCYHOK B CMMCKE BCeraa npefHasHavyeH Aans cxembl 060pyaoBaHus. OcTasbHble MOryT
ObiTb UCMOMb30BaHbI [/11 PUCOBaHMSI MIAHOB 3Takell. KHOMKM C npaBoii CTOPOHbI ChMcka
[06aBNSTh UM yoansiTb PUCYHKM U3 MPOEKTa, a Takke M3MEHSITb UX odepedHocTb. [Mlone
PElaKTUPOBAHMSI B HWDKHEM 4acTu CIYXUT /11 U3MEHEHUS] Ha3BaHWsl PUCYHKA, YKa3aHHOIo B
Ccrcke.

BHUMAHN/E !
MnaHbl 3TaXelr MOXHO PUCOBaTh HAa BCEX PUCYHKaxX, 3a UCK/IlOUEHMEM MEPBOro B CMNUCKe,
KOTOpbIii NpegHa3HadyeH A/18 PUCYHKA CXEMbI.

UTo6bl HauyaTb PUCOBATb 3/EMEHTbI OGOPYZOBAHWS Ha MaHax 3Taxell, CrefyeT BblGpaTb
3aKNafKy Kakoro-HMeyab u3 pucyHkoB ( Hanpumep, K-1 WELAKIAKZAKSAKSAKSITEI ) 3arem
HEO6X0MMO NPUCTYNUTb K PUCOBAHMIO M/laHa aTaxa.

MporpaMmMa He OcCHalleHa HW OAHOM rpadmyeckoin GoyHKLUMEN, YCOBEPLUEHCTBYIOLWEA pucoBaHue
CTPOUTENIbHBLIX KOHCTPYKLMA. [18 pUCOBaHWS, OYEBMAHO, MOXHO WCMOMb30BaTb AOCTYMHbIE
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rpaq)mquKMe 3/1IeMEeHTbl Ha naHe M qoyHKLIMX pucoBaHus 3aK1agkun FpaqoMKa }'-j_.r'q , c034aTb
roToBble 6/10KK (OKHa, ,U,Bepl/l) C TUNOBbIMN CTPOUTE/IbHBIMW 3N1EMEHTAMIN, OHAKO, BPpeEMA, Kakoe
HY>XHO NOCBATUTb PUCOBaHUIO LLEJIOTO 3TaxKa, NOAPbIBAET CMbIC/T TAKUX lEl|el‘/JICTBI/II‘/JI.

Mp 4acTo BCpevawlleiics cuTyauun, Korga MpOeKTUPOBLK —pacrofiaraeT — njaHamu,
NCK/OUMTENbHO, B BUAe udepTexeili Ha 6ymare, OGyAeT MMeTb CMbIC/T HAYepPTUTb BPYYHYHO
3NEMEHTbI 060PYyA0BaHNSA, YEM PUCOBATL MNPV NOMOLLY NPOrPaMMbl BECb MO3TadkHbI NiaH, YTo6bI
TO/IbKO HAHECTW HA HEM TPY6bI 1 OTONUTEbHbIE NPU6G0PLI. B Takom ciydae fydlle oTkasaTbCs OT
PUCOBaHMUsSI M1AHOB NPY NMOMOLLW NPOrpaMMbi.

Ec/m nmeroTca pUCYHKM B 3M1eKTPOHHONM dhopme (pucyHkn m3 nporpamm CAD, CorelDraw, MS
Word), TO MOXHO NMepeHecTn UX HeNoCPeACTBEHHO B NporpaMMy Y UCMOJb30BaTh 3TU M/laHbl, Kak
OCHoBY. lNMporpamma corniacyeT pUcyHkK, 3anmcaHHble B oopmatax DXF, DWG, WMF n BMP.

/cnonb3ys BO3MOXHOCTb pasMeLLEHNs Ha NiaHe PUCYHKOB, 3anmcaHHbIX B doopmaTte BMP, nucThbl
C YyepTexamm MOXHO MOArOTOBUTL C NMOMOLLBIO CKaHepa. Ho cregyeT NOMHUTL, YTO pUCyHKu BMP
3aHMMalOT OYeHb MHOIO MecTa U MJI0X0 NoALEPXMBAIOT MacliTabmpoBaHue. CKaHUpys PUCYHKMU,
cnegyet BblbupaTb He CAIMWKOM 60/bLUYIO0 CTEMEHb paspeLleHns (Hanpumep, 150 Touek Ha Atolim)
N NOPSAOK YepHO - Genblii 6e3 ceporo OTTeHKa. IDTO peleHre, YYuTbiBas OrpaHUYEeHHYHo
MOLLHOCTb KOMMbOTEPA, MOXHO NPUMEHUTL UCK/IIOUYUTESBHO B C/ly4ae Heb 0 bLUMX NJIaHOB.

MpeanoytuTeNlbHbIM hopMaToM, NPYHUMAas BO BHMMaHMWE KayeCTBO PUCYHKOB, TaK U UX 0O6BbEM,
asnsetca popmar WMF.

UTo6bl PUCYHOK NNaHa 3Taxka, BbINOSIHEHHBI NP MOMOLLY ApYroli NporpamMmbl, MCNOMb30BaThb Kak
NOAIOXKY B NporpaMmMe He06X0A4UMO BbINOMHUTL Creayouye AelicTBuS.

1. Ha naHe/m doyHKLUMM pucoBaHuns BblOpaTh 3aknagky IFpaduka )8 A , & B Heli KHoNKy PUCYHOK
5]

Za[ ==
ﬂ [= Wz paiina I
[ Waypepa w0 X
E, W= cypepa BMP

2. B packpbiBatoLLieMcs cnucke BblbpaTb Cnoco6 BCTaBKU PUCYHKA. ECm pUCYHOK Haxogutcs B
cnucke, To Heo6xoAMMO BblbpaTb no3uumio M3 dpanna, a 3ateM ykasaTb COOTBETCTBYHOLLMI
Goanin.

3. BcTaBuTb pUCYHOK Ha NJiaH aTaxa.

BbinonHasA BbllLenpuBeAeHHbIe AEeCTBUS, OYEBULHO MOXHO BCTaBUTb Ha MNaHax U Ha cxeme
Npou3BoJibHble 06bEKTLI B doopmaTe DXF, DWG, WMF nnin BMP. 3710 MoryT 6bITb Tab/mubl C
pacyeTamu, TEKCTbI C pefaxkTopa TEKCTOB, PUCYHKK, 100 MpMbl U T.1.

BcTaBnsisi pUcCyHKM, criefyeT NOMHUTL O BbIGOpE COOTBETCTBYIOLLErO C/losl B 3ak/aake Mpadpumka

A. Mo)HO, Hanpvmep, co3AaTb HOBbI C/OW ¢ Ha3BaHWeM MoA/10XKa U Ha HEM Pa3MecTUTb
PUCYHOK MiaHa aTaxa.

BHUMAHUE !

Cnoii, npefHa3Ha4YeHHbIN B BUAE OCHOBbI, cnefyeT pasMecTtb B CaMOM Hayasle Crnmcka
CNnoeB., NPUCYTCTBYIOLLMX Ha PUCYHKaX NpoekTa. B NpoTMBHOM cniydae, BO BpeMs nevyam u
npu OGHOBEHUN 3KpaHa 3/1eMEHTbl PUCYHKA, HaxoAslmecs Ha 6osiee paHHUX CNosiX,
MOryT ObITb 3aKPbITbl NOA/10XKKOW.

Yallle Bcero nocnie BCTaBKWM PUCYHOK Tpe6yeT AOnNoJ/IHNTEeJIbHOINo M3MeHeHusA MacluTaba Tak,
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4TO6bI €10 pa3mMepbl COrMacoBa/IMChb C pasMmepamm B nporpamme C.O..

C aToii Lenbio yylle BOCNo/ib30BaTbCA HaHECEHNEM TOPU3OHTaA/IbHbIX

I=
N BEPTUKA/IbHbIX "1[:

pasMepHbIX JIMHWIA, 4OCTYMHbIX B 3aKNaake KOHCTpyKuus W=4 . Ha nnave cnegyeT HapucoBaTb
rOpU30OHTasIbHbIE 1 BEPTUKA/IbHbIE SIMHWN, COOTBETCTBYIOLLYME M3BECTHON AJ/IMHE HA BCTaB/ISIEMOM
pUCYHKe. 3aTeM crieflyeT Tak U3MEeHUTb MacluTab pucyHka, YTo6bl ero pasMepbl NepekpbIBa/INCh

yXe BCTaB/IEHHbIMN pPa3MEPHbIMN  JIMHUAMU (Hanpvnvlep,

yBe/mMyeHne Maclutaba BCTaB/IAEMOr0 PUCYHKA).

J 240

| 240

&0
&0
&0
&0

—

ecTb o0bs3aTenbHO HebosbLIoe

Mpumep MacluTabuposaHns pucyHka DXF, DWG, WMF nin BMP npy noMoLy pasmepHbIX SIMHWIA

YcTaHOBKa Maclutaba pucyHka OyAeT OKOHYaTeslbHO 3aBeplueHa MOoCc/e €ro BblAeNeHnst W

nepemeLLeHnst xapakTepHbIXx MapkepoB (Puc.

5.60).

cucrteMatTndecCKkun nokasblBaeT akKTya/IbHYHO LLKa/Ty PUCYHKa.

Ha naHenu cocTofiHMA nporpamma

PonopyHOHaNn EHOE
HiMEHEHWE
BEPTHEANEHOIO H

HameneHune
BEPTHKANBHOIO

rOpUM30HTaNbLHOTO
mMaclwraba

(oo
4 |

NI — T T TTTI

HzmeHeHue
ropUzoOHTANLHOTO
MaclwTata

' @

Macmeperas

=}

B4 FH
1 1

macwTaba

J.C
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XapakTepHble MapKepsbl, Cyxalpe A58 ycTaHOBNeHNs Macwraba pucyHka DXF, DWG, WMF nnn
BMP.

UT0o6bI BbINOMHUTL KOppekuutio pucyHka DXF, DWG nocne ero BCTaBkM B MNPOEKT, crepyet
LLlesnKHYyTb ABYKpATHO MO Kpar pUcyHKa.

Moc/ie NoAroTOBKM NOAJ/IOKKN MOXHO NPUCTYMNUTb K HAHECEHMIO 3IEMEHTOB 060pYyA0BaHus. C 3TOi

[=1]
Le/bio Ha MnaHenm doyHKLMM PUCOBaHWS HEeo6GXoAMMOo Bbl6paTh 3aknadky [MnaHbl WE . B
3aK/afike MMelTCsl B 3/IEMEHTbI 060PYA0BaHNS, PUCYEMbIE Ha NylaHax.

TI

SEIE AEN N ICTEr G

3aknagka NnaHbl

BHVUMAHUWE I!

Henb3sa pucoBatb 3/71eMeHTbl € 3aknagku MNnadbl Ha cxemMe o6opyaoBaHUsA. Henb3a Takxe
pucoBatb 3/ieMeHTbl C OCTa/IbHbIX 3aK/1af0K (3a UCK/YeHneM 3aknagku Fpaduka) Ha
nyaHax ataxe.

Uaule BCero Ha nsaHbl HAHOCSATCS KOHBEKLMOHHbIE OTONUTE/IbHbIE MPUGOPbLI. 19 3TOr0 CAYXUT
il
KHonka OTonuTeNnbHbIW NpMoop Ha nnaHe == [locne BCTaBKW OTOMUTENIbLHOIO npubopa Ha

nnaHe HeO6XOp,VIMO YCTaHOBUTb €ro pacrosioxeHne, noBoporT, cnoco6 BblpaBHMBaHUA, a TakXe
NoJsIoXXeHne ero onvcaHua. [nga aToro cnyat XapakTepHble Mapkepbl, NosaBngawlLIMeca psaaom c
OTONNTEIbHbIM I'IpVI60pOM B MOMEHT ero BblaefieHns (CM. HI/I)KE).

VI3mMeHeHMe MosIoXeHust
onMcaHmsi OTONNTENIbHOTO
npubopa

HecBA3aHHbIN
g , ~ MosopoT
| = |l4—' npuéopa I
‘ i

[ MepeMeLlleHVe NyHKTa ]

BblpaBHUBaHWs Npmnbopa

XapakTepHble mapkepbl OTONUTENIbHOTO NpM6opa Ha niaHe

Mocne BCTaBKM OTOMUTE/ILHOMO Nprbopa Ha nnaHe ¢ AaHHbIMK NporpaMMa NpUHUMaeT ero A/MHy
3a 1 m. lNocrie BbINOMHEHWSI pacyeToB Ha PUCYHKE C UTOramMy pacyeToB OTOMUTESIbHble NPUOOpBbI
PUCYIOTCA C COXpaHeHnem macluTaba. Ytobbl oTonMTe NbHbIM NPreop Gb1N NPaBuUIbHO HAPUCOBaH,
cnefyeT yCTaHOBUTb CNOCO6 ero BbipaBHMBaHMWS HA PUCYHKE C UTOramy pacyeToB.
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HecBsA3aHHbIN

R _ BbipaBHMBaHWe
BrpaBo

HecBA3aHHbIN

BblpaBHMBaHue no]

| LeHTpY

BbipaBHMBaHne o
[ BNEBO I HecBsA3aHHbIN

Urobbl Ha UTOrOBOM PUCyHKe OTONUTE/bHbIN ﬂpl/l60p OblN onucaH, HeO6XO,£I,I/IMO CBA3aTb €ro C
COOTBETCTBYWOLIMM €My OTONMUTESIbHbIM r|p|/|60p0M Ha cxeme. B atom cnydae HeO6XO,£I,I/IMO
nepekIloynTb NporpamMmMy B pPeXxumM CBA3bIBaHUA CXeMbl C njaHamu. 18 3TOro CAYXAT KHOMKa

CBsi3blBaHME CXEMbI C MjiaHaMu @ 3artem crnefyeT ykasaTb napy OTONWUTES bHbIX NPUGOPOB
Ha CXeme 1 Ha nyaHe aTaxa.

Ecm Kypcop MbIWM NPUHMMAET chopmy @JE‘ , TO C/ieflyeT ykasaTb NepBblii 06bEKT, Co3aatoLLpii
napy (Hanpumep, OTOMNUTENbHbLIV NPUOOP Ha cxeme). Ecnn e Kypcop MbIWM NPUHUMAET dhopmy

2 , TO CNieayeT yKa3aTb COOTBeTCTByIOLLI,MVI emMy 0OGBbEKT Ha N/aHe.

BbiweonucaHHyto npoueaypy crnefyet MNoOBTOpPsiTb A0 Tex Mop, Moka BCe 3/IEMEHTHI
060pyaoBaHusi, pasMelleHHble Ha nnaHe, He 6yayT cBs3aHbl C COOTBETCTBYHOLMMU UM
3aneMeHTamMm Ha cxeme. ocne CBA3blBaHUA criedyeT onucaTb 3/IEMEHTbl Ha MaHe C MOMOLLBH
3TUKETOK, aHa/IOMYHbIX HAXOAALIMMCS HA CXEME.

LN

120
60

220

) @
E-gl KOPWMOOP

o [ Ve \a2oe ”,//

= |
e —
KOMHATA
20°c

KOMHATA @
@ [

O
KOMPAKT-**-60 0 M E KOMPAKT-""-60 0 M
= | = |

+ | ] C

lMnaH ¢ HaHeCceHHbIMKY U CBA3aHHbIMW KOHBEKLMOHHbLIMW OTOMUTESIbHbIMMW I'IpVI60paMl/I.

110

270
n
o

]
O

|_|pl/l CBA3bIBaHUN 3/IEMEHTOB CO CXEeMbl C 3/IeMEHTaMW Ha nJsilaHe cfieayeT NoOMHUTbL O COXpaHeEHNN
COrlacoBaHHOCTM TUNOB. Henb3d, Hanpumep, CBA3aTb OTONUTE/bHbIN |'|p|/|60p CO CXeMbl C
pr60I'IpOBO,D|OM Ha TnJ1aHe. CI'IeLWI(pI/I‘-IECKI/IM 3/IEMEHTOM, pPUCyEMbIM Ha TnJlaHaX, ABJIAETCA
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OnucaHve anemMeHTa o6opyaoBaHWA Ha nNnaHe L™ KoTopbli MOXET OblTb CBSi3aH C
NMPOV3BOJIbHLIM 3/IEMEHTOM O60PYAOBaHUA Ha cXxeme. [ Takoro OnNMCaHnsi MOXHO BbIMOHUTD
MPOV3BO/IbHBINA PUCYHOK C LLe/blo NPeACcTaB/ieHns Ha NiaHe HeTUMOBOro YCTPOWCTBa (Hanpumep,
NoA4NO/IbHOro OTONUTENILHOTO Npubéopa ¢ HeTMNOBLIMK chopMamu, APYroro NoTpebuTens Tenna u T.

n.).

Kpome oTonuTeslbHbIX MPMOOPOB, Ha M/laHaxXx MOXHO Takke pucoBaTb [Apyre 3/IEMEHThI
060pya0BaHsi, NOACOEAMHSA K HUM 3TUKETKW. [U1s1 3TOr0 CyXaT OCTaslbHble KHOMKM Ha 3aK/ajKe

MnaHbI

Oco60e BHMMaHne HeobxoAMMo 06paTUTb Ha pUcoBaHUe NOANOMbHbLIX OTONUTESbHBIX MPUOOPOB.

[na aToro cnyxut kHornka MoAanonbHbIM OTONUTENbHbLIVM NPMG0P . Mporpamma no3sonset
pucoBaTb NOAMNOSbHbLIA OTOMUTESbHbI MPUOOP MCKMYUTENBHO B (JOopMe MNPSMOYrosibHUKa C
yKnagkor cnvpanbto. Co BCcex CTOPOH npubopa MOryT ObiTb PacnofiOXeHbl FPaHWYHbIE 30HbI.
Pasmepbl OTOMMTENBLHOrO NPMOOPa, Kak W BEMYMHA TPaHUYHbIX 30H YCTaHaB/IMBAETCS MNpu
MOMOLLY XapaKTepPHbIX MapKepoB.

N3meHeHre pasmepoB
OTONUTENILHOIO Npubopa

L T "
i E lNepemelleHne
| ! rPaHNYHOM 30HbI
" | HecBa3aH bl 8
al
: ! MepeMelleHre NyHKTa
: : | nogaun Bogbl K npm6opy
! : - [ | :
0----- B EEEEEEEEE & o
XapakTepHble MapKepbl, Cryxale A5 mogndmkanum dopMbl NOANOMbHOTO OTONUTENBHOTO
npuéopa.

HapuicoBaB Ha NnsiaHe NnoAnosibHble OTONUTENbHbIE NPUGOPbI, HEOBXOAMMO CBA3aThb KX CO CXEMOIA.
Mpvmep doparMeHTa njaHa ¢ HapucoBaHHbLIMM NOAMO/bHLIMU OTONUTE/bHLIMU NPUGopPaMy BMecTe
C CeTbi0 pa3BoAALLMX TPy6ONPOBO0B NoKazaH Ha Puc. 5.65.
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MnaH ¢ HapUCOBaHHbLIMM NOANO/bHBIMIU OTOMUTEBbHLIMM NPUG0PaMM N CETLHO Pa3BOASLLNX
Tpy6onpoBoaoB

PrcyHOK noAnosibHOro OTOMUTEsIbHOro npubopa Ha MjaHe [aeT BO3MOXHOCTb  BbIMNOHUTD
[eTaslbHble NPOEeKTHble pacyeTbl. Ha 6ase pucyHka nporpamma TOYHO onpefenseT AJIMHY
TpybonpoBoAa rpelLlero KOHTypa C YYeTOM [pPaHUYHOM 30Hbl, & Ha WTOTOBOM PUCYHKE
BblPUCOBbIBAET POPMY OTONUTE/ILHOTO NPMG0opa C y4eToM UTOroB pacyeToB. 3aTo B C/lyvae, Korga
NOANOMbHbIA OTONUTENbHBLIA NPUOOP BBEAEH WCKIOUYUTENIbHO Ha cxeme, He OyaeT xBarartb
noapo6Hol MHGopMauuy 0 dopme OTONUTENbHOro npubopa (U3BECTHA TOMIbKO MOBEPXHOCTb
o6WAsA M rPaHNYHOM 30Hbl), U A/IMHA TPEIOLLEro KOHTypa, NPUXOLALAACH Ha MNOBEPXHOCTb,
onpeaensieTca npuémKeHHo 13 3aBucumocTn L = F/B.

B cnyyae otonuTenbHbIX NPUOOPOB 60/iee C/IOXKHOM (opMbl, o4vepTaHusa npubopa  MOXHO
HabpocaTb Mpu MNOMOLWM AOCTYMHbIX /MHWIA B 3aknagke Ipaduka , @ Oona onucaHus

T
ncnonb3osatb OnNucaHme afnieMeHTa 060py[0BaHUA Ha nsaHe L[5,

BHUMAHWNE M

PUCYHKWN C niaHamMu 3TaXeW CAyXaT Moyt UCKIUMTE/IbHO AN NpeacTaBneHns UToroB
pacueToB. [porpaMma He MpoBepsieT NPaBU/ILHOCTL COeAMHEHUs TPYBoNnpoBOAOB, He
CUMTbIBAET C N/jaHa UX AJINHY, He MNPoBepsieT NPaBU/1bHOCTL PACMNOIOXEHUS apMaTypbl.
Bce gaHHble, KacalolmMecss ASMHbI TPY6ONpPOBOAOB, PacrofiokeHUs apMaTypbl, A0IXKHbI
BBOAUTLCA Ha  cxeMe  06opyAoBaHWs. EAWHCTBEHHbIM  UCK/KOYEHUEM U3
BbllleNPUBEAEHHbIX MPUHLUUMNOB SABMSAKTCA MNJlaHbl  NOAMNOMbHLIX  OTOMUTE/NbHbIX
npubopoB, Ha OCHOBE KOTOPbIX MporpaMma onpegensieT o6lyl0 MNoBepPXHOCTb
noAnosIbHOro OTONUTE/ILHOIO NPUGOPA U NMOBEPXHOCTb FPaHNYHbIX 30H.

5.11 KaTanoxHble gaHHble

Mporpamma paboTaeT COBMECTHO C 6a301i KaTa/loXHbIX AaHHbIX, B KOTOPO COAEPXUTCS
nHpopMaL Mo 0 Tpybax, OToNUTE bHBLIX NPUGopax 1 apmatype. 3anMcaHHble B 6ase
XapaKTEPUCTVKN OTAE/bHbIX 3/IEMEHTOB 060pYA0BaHUS NCMOb3YHOTCS NPOrpaMmMoli BO BpeMmst
npocTaB/eHNs TENI0OBbIX U rMApaBMYeckmx 3HaueHuii 060pyaoBaHus, a Takke B npouecce
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C03/aHnsa BEJOMOCTEe MaTepnasios.

HecMoTpsi Ha OrpOMHYt0 Pa3HOPOAHOCTb TPY6, apMaTypbl M OTONUTE/NbHBLIX NPUGOPOB, A0CTYMHbIX
Ha HalleM pbIHKe, B MporpammMe npeaycMoTpeHa BO3MOXHOCTb BbiGopa 13 6a3bl AaHHbIX TO/IbKO
TEX 3/IEMEHTOB, KOTOPble 6YAYT UCMO/b30BaHbl B TEKYLLEM MPOEKTE.,

CMOTpU Takxe:
BBog faHHbIX, MeH0 [aHHble.

5.12 BBOg AaHHbIX B Tabnnybl

B cocTaB nporpammbl BXOAAT Tabamubl, NpefHa3HauYeHble 415 BBOAA U KOPPEKTUPOBKY TEKYLLMX
[aHHbIX, CBfA3aHHbIX C 3/IEMEHTaMn O060pyAOBaHWUs, BBEAEHHbIMU Ha PUCYHKE CXEMbl
o60pyaoBaHus.

Tabsmua cocToUT M3 siYeek, CIOKEHHbIX B CTPOKM M CTONGUbI. AUeiikn B KaxaoM ovepegHOM
CTONGLE VMEIT TOYHO ONpefesieHHbIi pa3mep (CoaepxaT onpenesieHHoe YMC/I0 3HAKOB). B HUMX
cneayet BBOAWTb  COOTBEOCTBYHOLWE  BEIMUUHBI (Hanp., anvHy Tpy6onpoBoga, TWN
oTonuTenbHOro npuéopa v T.4.). B 3arofoBke Tab/mubl pasMeLlgHa MHGopMaLmMn o ToM, Kakue
3HaYeHVs crieayeT BBOAWTL B 3TOM CToNGLE.

Cmrp . | tBH Qo Jxon OmMC anMe

1| 20 1728 0| Kortara

04| 20 444 0| KoTemmHan
4| 16 218 0| Kopugop
3| 20 110 0| Canysen
1| 20 1728 0| Korxara
7 5 343 0 MacTepCokas

101| 20 1109 0| KorazaTa

Mpymep Tabmybl

B 3aronioBkax HEKOTOPbIX CTONOL0B HAXOAATCA TEKCTbI C 3€/1€HHbLIM LUPUTOM. AYEKn B Taknx
cTonbuax BO MHOMMX Crlydasix MOryT ObITb He3anosIHEHHbIMM W MnporpaMMa cama BO Bpems
pacyeToB noab6epeT A/ HUX COOTBETCTBYlOUWME 3HavyeHus. OpfHako, Bcerga Heobxoanmo
YAOCTOBEPUTLCS, KaKOW CYLIECTBYET CMOCOO aBTOMATMYECKOrO 3arofIHEHMSI 3TUMX CTOMOLOB,
yTOObI N36€XaTb BO3MOXHbIX OLLIMOOK.

BBOA AaHHbIX OCHOBbLIBAETCA HA MPaBU/IbHOM 3aroSIHEHWM TEKYLMX sueek B Tabimue. [aHHble,
BBOAMMblE B COOTBETCTBYIOLME SAYEKM, CBOEBPEMEHHO KOHTPO/MpYHOTCS. Mpy 0GHapyxXeHun
OWMGOK NporpaMMa BbIBOAWT Ha 3KpaH COOBLUEHNE O TuMne W NpuYMHe BO3HWKHOBEHMUSI OLLMOOK.
Mpy 3TOM, B 6O/IbLUMHCTBE C/ly4aeB, Heslb3sl NepeiiTy B ApYryto ssueiiky Tabmubl.
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Kan C.0. Graf - Dumtka

Q TErNEQATYRE NOMELLIEHMA AOMKHS COOTEETCTEOEATE AMAMNSE0HY
25 .. 55,

MprmMep coobLLeHNs Npy OLLMOOYHOM BBOAE AaHHbIX B Tab/muy

B aToM ciyyae cnegyet CKOPPEKTUMPOBaTh OLWMOOYHO BBEAEHHbIE 3HAYEHUS WU YAUTb UX U3
slYeilkn. [pn BbINOHEHMM OAHON M3 3TMX Onepauuii nporpamma Mo3BOSIAET NepenTn B Apyrve
SAYENKN.

Mo Ta6nmu,e MOXHO MNepeaBunratbCH Kak ¢ NnoMoLUbH Mbill, Tak U KNnaBUaTypbl.

BHumaHune!

3HaueHne, BBEAEHHOE B TEKYLLYIO A4eliKy Tabnunubl 6yaeT 3anOMHEHO NPOrpaMMoin NnLlb
B MOMEHT nNepexoa B ApYrylo A4eiky. DTO 03Ha4yaeT, YTo 40 MOMEHTa BbIXoAa U3 S4einkn
nporpamMmma MOMHUT nNpeAblayllee 3anMcaHHoe 3HadeHue. 3akpbiTve Tabnuubl Wnuv
nepexog B Apyryto Tabnumuy He NpmBeAeT K 3anOMUHAaHUIO 3HAYEHNSA B TEKYLLEN SAYEiKe.

5.12.1 CnpaBo4Hasa nHcopmaumnsa

C Kaxpaoli auelikoil Tabnmubl CBsi3aHa CnpaBoYHasi MHGopMaLmsi.

Cnocob ee npeacTaB/eHVs 3aBUCUT OT XapakTepa BBOAMMOrO 3Ha4YeHusi. DTO MOXET ObiTb
[AVasIoroBOE OKHO C KpaTKUM OMMCaHneM BBOAMMOIO 3HAaYeHWs, Kak M Katasior Wan CMuCOK, B
KOTOPOM HEO6X0AMMO BbiGpaTb COOTBETCTBYIOLLIEE 3HAYEHUE.

Ecnmn, Hanpymep, B TeKyLUel siuelike Heo6X04MMO BBECTU KaTa/loXHbIA CMMBO/T OTOMUTE/IbHOIO
npnbopa, TO, Kak crnpaBoyHas uHdopmauus, OyaeT OTOGpaxeHO AwasioroBoe OKHO Katasior
OTONUTE IbHBLIX MPUBOPOB, B KOTOPOM C/iefyeT BblbpaTb COOTBETCTBYHOLLMIA CUMBOJN.

UTo6bI NOMYYUTHL CNPABOYHYHO MHCOPMAL M0, CBA3AHHYH C TEKYLLEN Auelikoii Tabnmubl, cnegyer:

\% HanpaBuTb Kypcop MbIlLM Ha sYeliky Tabamuybl. CnpaBoyvHas MHgopMauns 06 sauerikm
NOSIBUTCS Ha NaHes M COCTOSIHUSA.
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@ HaxaTb knasuiy F1.

[na HeKoTopbIX siueek Tab/mubl PSAOM C pefakTUpyeMbiM noneM OGyAeT BbiCBeYeHa KHOrMKa
MOMOLLY, NPMBOAALIAS CMUCOK AOCTYMHbIX 3HAYEHWIA NOMS UM COOTBETCTBYHOLMIA KaTasior.

KHonka
nomoLun

5.12.2 TlepemelieHune no Tabnuue

Mo Ta6/mLe MOXHO NepeaBUraTbCs Kak C MOMOLLIbHO MbILLIM, TaK 1 TaKXe KnaBuaTypbl.

Ej C NOMOLLBH MbILLN MOXHO YKa3aTb SUEKy, BblAe/MTb (DparMeHT TabmLibl @ Takxe
MPOCMOTPETb €€ COMIEPXKIMOE.

[

Home

BackSp

Ctrl + =

*

Ctrl +

Pg Up

Pg Dn

Ctrl +Pg Up

Ctrl +Pg Dn

Ha6op KnaBuLL, Cryxalmx s nepeaBuxeHnst no Tabnmue, NpeacTaB/ieH HXE.

MepemeLLgHre TEKCTOBOIO Kypcopa Ha OAWH CUMBOJT UM Ha OAHY siueiiky
BMpaso.

MepeMeLLeHVe TEKCTOBOTO Kypcopa Ha OAVH CUMBO/T WIN Ha OfHY siueliky B/IEBO.

MepemeLLgH/e TEKCTOBOTO Kypcopa B Ha4asio SYeikn uim K nepBomy CTosnbLy.
MNepemMeLlgHVe TEKCTOBOO Kypcopa B KOHeL, iUeliku Unm K nocnefHeMy CTosoLYy.
Y naneHve cuMBosa nepes Kypcopom.

Y naneHve cuMBO/a Nocsie Kypcopa WUm BblAeNeHHoro doparMmeHTa Tabmupbl..
MepemeLLgH/ie TEKCTOBOTO Kypcopa Ha ofAHy siueliky BBEpPX.

MNepemeLleHe TEKCTOBOTO Kypcopa Ha ofHy sSiueliky BHU3.

MNepemeLlgHre TEKCTOBOTO Kypcopa Ha ofHy siueliky Bnpaso.

MepemeLLgHrie TEKCTOBOTO Kypcopa Ha ofAHy siueliky B/ieBO.

MepemeLLgH/e TEKCTOBOTO Kypcopa Ha ofHY CTpaHuLy BBEpPX.

MNepemMeLlgHe TEKCTOBOTO Kypcopa Ha ofiHy CTPaHWLYy BHU3.

MepemeLlLeHre TEKCTOBOTO Kypcopa K siuelike B NePBOI CTPOKE U TEKYLLEM
cTonéue Tabamubl.

MepeMmeLLEeHVe TEKCTOBOTO Kypcopa K siueiike B NocnefHeli CTPOKe 1 TEKYLLEM
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cTonéue Tabamubl.

Ctrl +Home o o
I'Iepel\/leUJ,eane TEKCTOBOIO Kypcopa K nepsou a4yenke Ta6J1I/IL|,b|.

Ctrl + End
I'IepemeUJ,eHMe TEKCTOBOIO Kypcopa K nocsegHen a4euke Ta6J'IVIL|,bI.

Enter .
I'Iepexo,u, TEKCTOBOIO Kypcopa B Ha4as10o HOBOU CTPOKW.

Ins o
BcTaBka HOBOW CTPOKMW.

Ctrl-BackSp .
Y paneHune TekyLlen CTPoKu.

Shift

MepepnBwikeHne no Tabamue Npu HaxxaTol knasuwm Shift BeAeT K BblAENEHMIO
ee hparmeHTa.

CMOTpU Takxe:
BBoA, AaHHbIX B Tab/MLblI,

5.12.3 BblgeneHuve doparmeHTa Tadnmybl

UTo6bl BblAemMTb hparMeHT Tabmubl, crieayer:

a 3aTeM, epXa HaXaTon NEBYIO K/TaBULLy MbiLUW, NEPEMECTUTL KYPCOpP MbILLN K
NMPOTMBOMOJIOXHON, KpariHel Aveike BblAensaemoro oparMmeHTa.

¢ [lepemellgHre Kypcopa 3a npegesbl OkHa ¢ Tabnmueit (Npy HaxkaTo NeBOW KaByLIM
MbILLM) NPUBEAET K NPOKPYTKE COAEPKAMOro Tab bl

e CyLleCcTBYeT TaKxe BO3MOXHOCTb BblfesieHns Lenoro ctonéua. C aToi Lesnbto
cnefyeT HanpaBWTb KYPCOP MbILUM Ha (oparMeHT 3arosioBka Tab/mubl, CBA3aHHOIO C
BblAENSIEMbIM CTOMOLOM, U LUESKHYTb JIEBOI KNaBULLEN MbILLW. [lep)a HaxxaTow NIeBYHO
KNaBuLy MblILLK U NepemMeLLias O4HOBPEMEHHO ee KypCcop, MOXHO BblAeTb
HECKO/bKO CTONOL,0B.

,.E e C NoMmOLLbH MbILLM YKa3aTb Ha KpaiiHiow siueliky, BblAensemoro doparmeHTa Tabmubl,

C nomoLLbo KNnaBuLl Co CTpesikamu, a Takxe knasuw PgUp, PgDn, Home v End,
yKasaTb Ha KpaiHIo A4Yeiiky BblAesisemMoro dpparmeHTa Tabvubl, a 3atem, gepxa
HaxkaToi Knasuwy Shift, knaBuwamm co cTpesikammn Bbl4eNNTb TpebyeMblil oparMeHT.

|

CMOTpU Takxe:
[MNepemMellgHne no Tabanue.

5.12.4  YkasaHue f4eiku Tabnuubl

UTo6bl ykazaTb s4veliky Tabnmubl, HyHO:

*  HanpasWTb KypCOp MbILLN Ha Tpebyemyto AYeliky W LIE/IKHYTb JIEBOWN K/aBuLLE MbILLX,

* C MOMOLLbIO K/laBULL CO CTpesikamu, a Takxe kniasuw PgUp, PgDn, Home v End
nepenTun Kk Tpebyemoli suelike.

R
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5.12.5

MpocmMoTp coAep>XMOro Tadbnubl

[na npocMmoTpa cofepKMMoro TaﬁflVlLl,bI MOXXHO MCNOJ/Ib30BaTb KaK Mblllb, TakK 1 K/laBnatypy.

7

@ °

Coaepxvmoe Tab/mLbl MOXHO NPOCMOTPETL C MOMOLLH FOPU3OHTa/TbHO 1
BEPTUKa/TbHOW JIMHWIA NPOKPYTKMN

Kpome Toro MoXHo BOCNO/1b30BaTbCA QyHKLMEN aBTOMATMYEeCKOM NPOKPYTKK, KOTopas
OCHOBbIBAETCSA Ha NepPeHECEHNN Kypcopa MbiLLM 3a OKHO Tab L bl NPY HAXXATOM N1eBOiA
KNaBuLLIM MbILLN.

[na npocmoTpa coaepxMmMoro Tabmubl Cayxat KfiaBuLLM CO CTpesikamMu, a Takxe
knasuwm PgUp, PgDn, Home, End 1 nx kom6uHaumun ¢ knasuweii Ctrl.

CMOTpU Takxe:
[MNepemMelleHne no Tabanue.

5.12.6

KomaHabl pefakTmpoBaHus

KomaHAbl pelakTUpoBaHus, Bbi3biBaeMble U3 MeHIo [1paBka nin n3 MeHio ObICTPOro gocTtyna.

F1 Crpaeta

OTHEHUTE Al+BESp
Bripesare Chrl
Konupogate Chl+C
Brraeume Chrl+
Ypanure Del

BoraeuTe cTpoky |ns
Ypanute ctpoky  Chl+BESp

Haim ... Chi+F
JaMEHHTE ... Ctrl+H
Hairu ganes Chrl+r

MeHto 6bICTPOro A0CTyNa ¢ KOMaHAaM1 pefakTPOBaHWS.

Huxe nomMelLLeH CNMCOoK KOMaH, pefakTMpPoBaHnA, CBA3aHHbLIX C BBOAOM AaHHbIX B Ta6]'II/ILI|bIZ

OTMEHUTb OTMeHa nocriefHen onepauum pegakTuposaHus B Tabnmue.

Bbipesatb MNepemelleHre BblAeNeHHOro dparmeHTa 13 akTMBHOW Tab/mubl B
6ydep obmeHa .

KonuvpoBatb KonvpoBaHue BblgeneHHoro goparmeHTa tabnmuybl B 6ydep obmeHa.

Bctasutb BcTaska cogepxumoro 6ycepa obmeHa B Tabmuy.

Ypanutb Y paneHvie BblAeNEHHOIO oparMeHTa Tabmubl.

BcTaBuTb CTpPOKY BcTaBka HOBOW CTPOKM.

Ypanutb CTPOKY Y naneHvne CTpoku.

Haiitn Mowuck TekcTa.

3amMeHUTb 3ameHa CTaporo TekcTa HoBbIM TEKCTOM

Haintn nanee Mouck oyepeHOro MecTa, B KOTOPOM HaxoAUTCHA UCKOMBIN TEKCT.

KomaHabl BcTaBUTb CTPOKY, YOanutb CTpPOKy, Haiin, 3ameHuTb, Haim ganee [OCTYMHbI
TO/IbKO 13 MEHI0 BbICTPOro AoCTyna.

CMOTpU Takxe:
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BBog faHHbIX, [NepemelleHve no Tabavue, MeHto [NpaBka.

5.12.7 TlepeHOC gaHHbIX N3 Tabuubl B 4PYryto NporpamMmmy

UTo6bl NepeHecT AaHHbIe 13 Tab/nLbl B Apyryto nporpaMMy (LieneByto nporpammy):

1. Bblge/mtb doparmeHT Tabnmubl, U3 KOTOPOro AaHHble MOryT ObiTb MNepeHeceHbl B APYryo
nporpammy (NpYKIagHyo nporpammy).

2. Ncnonb3ys komaHgy KonvpoBsaTtb, Bbi3blBaeMyld M3 MeHtollpaBka, ckonvposaTb B Oydep
06MeHa BblAeNEHHbIN doparMeHT Tabmubl.

3. MepeliTn K HyXHo nporpammMe (Hanp., NporpaMma - KasbKynsatop) U Bbi6paB MecTo, Kyaa
[lO/DKHbI 6bITh MOMELLEHbI AaHHbIE, Bbi3BaTb KOMaHAy BcTaBuTh (aHrn. Paste).

[aHHble nepeHocsTCA B TEKCTOBOM hopmaTe, B KOTOPOM Psifibl CUMBOJIOB U3 OTAE/NbHbIX siueek
Tab/MUbl OTAENATCS 3HaKaMU TabynsaL .

ByayT v fgaHHble NepeHeceHbl B LENEBYH MporpamMmy, 3aBUCUT  UCKIHOYMTENIbHO OT
BO3MOXHOCTEN 3TOI NporpaMmmbi.

He 6yaeT HMKakKux TPYAHOCTEN C NepeHoCOM AaHHbIX B PeAakTopbl TekcTa u nporpammy  Microsoft
Excel.

CMOTpU Takxe:
[NepeHoc AaHHbIX U3 APYIoi NporpaMmbl B TabuLLy.

5.12.8 TlepeHOC AaHHbIX N3 APYrow NporpamMmMbl B Tabnuy

UTo6bl NepeHecTy faHHbIe U3 APYroi NporpaMmbl (MCXO4HONM NporpamMmmbl) B Tabaumuy,
HeobXxoANMO:

1. MepeliTn B UCXo4Hyt0 nporpammy (Hanp., nporpamma Microsoft Excel) n BblgenmTb B HEM
doparMeHT faHHbIX, KOTOpble A0/MKHbI ObITh NEepeHeceHbl B TabmLLy.

2. B ucxogHoii nporpaMme Bbi3BaTb KOMaHay Konvpyn (aHrn. Copy), 415 KONpoBaHus
BblZe/IeHHbIX AaHHbIX B 6ydep o6MeHa.

3. BepHyTbcA B TabnmLy nporpamMMbl 1 nocsie Bbibopa MecTa, Kyga A0/DKHbI ObiTb MOMELLEHbI
[aHHble, U3 MeHio [NpaBka Bbi3BaTb KOMaHAy BCcTaBuTb.

ByayT v BCcTaBneHbl AaHHblE, 3aBUCUT OT UX COOTBETCTBMS (oopMaTy Tabmubl. MporpavMma
KOHTPO/MPYET NPaBUIbHOCTb NEPEHECEHHBIX AaHHbLIX U B C/ly4ae 06HapPYXEeHNs OLLMGOK
npepbiBaeT Aa/bHENLLYI0 BCTABKY, BblAaBasi Npy 3TOM COOTBETCTBYIOLLEE COOBLLEHME.

CMOTpU Takxe:
[MepeHOoC AaHHbIX 13 TabauLbl B APYIYIO NporpamMmy,
MepeHoc pe3ynbTaroB pacyeTos 13 nporpammbl Meibes OZC B nporpammy Meibes C.O..
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5.13 OcCHOBbI pycoBaHNA U pefakTupoBaHUs rpapunyeckmnx
3/IEMEHTOB PUCYHKa

padmueckunii pegakTop nporpamMmbl AaeT BO3MOXHOCTb /19 PUCOBaHUSA OTAE/bHbIX 3/1EMEHTOB
obopyfoBaH/A 1 1X fasibHelweid npaBku (NepemeLleHre, KonupoBaHne, BCTaska, yAasleHne U
pefaKkTMpoBaHMe [aHHbIX, CBA3aHHbIX C 3/IeMeHTamu). Mcnonb3yemblii B nporpaMmme cnocob
pUCOBaHVA U pefakTUpoBaHus MpueSIKeH K MeTogam, NMPUMEHSIeMbIM B ApYruxX rpadmyeckmx
nporpammax, pabotatoumx B cpege MS Windows. B cnegyioupx pasgenax onMcaHbl OCHOBHbIe
doyHKL MM N KOMaHAbl pefakTUPOBaHuA:

Ha4yasio pucoBaHus

PucosaHue rpadmyeckx 06 bEKTOB

BblgeneHve rpadmyeckmnx 06 bEKTOB

MNepemellgHne rpadmyecknx 06 LEKTOB

I3MeHEHNE Pa3MEPOB 1 BpaLLEHNE rpadiMyeCcKNX 06 HEKTOB

KonupoBaHue rpagmyeckx 06 beEKTOB

Y panexve rpadmyeckmnx 06 bEKTOB

OTMmeHa nocsiefiHein onepauun peiakTMpoBaHus

CMOTpU Takxe:

PucoBaHve cxembl 1 BBOA, fiaHHbIX, CBA3@HHbIX C S/IeEMEHTaMu 060py/10BaHUS.

5.13.1 Hayano pucoBaHuA

[Ons pucoBaHMs cxembl 060pyAoOBaHUA CAYXAT OKHO [aHHble - PucyHku. [ocne 3anycka
nporpamMmbl, Kak W MOocne OTKPbITMA HOBOro (hailfia AaHHbIX, OHO OTOOpaxaeTcs BO BCEM
npocTpaHCcTBe paboyei nporpamMmbl.

[nsa BbiCcBeUMBaHMA OKHa Bcerga MoXHO UCMo/bL30BaTb KOMaHAy PUCYHKW, KOTopas Bbl3blBaeTcA

M3 MeHl [aHHble WM KHOMKOA [aHHble - PUCYHKM Ha NaHe/m OCHOBHbIX OyHKLWIA
Mporpammbi.
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OkKHO [JaHHble - PUCYHKMW.

OKHO CcOCTOMT M3 4YacTu [ANa puUCOBaHMA (ABa BuAa PpUCYyHKaA CXEMbl 060pYyAOBaHMs),
npegHa3Ha4YeHHON O/19 PUCOBaHUA CXeMbl, U Tab/IMYHOM YacTu, Cryxawein o8 BBoAa AaHHbIX,
CBS3aHHbIX C HAPMCOBaHHLIMN 3/IEMEHTaMK 060pyA0BaHMS.

Pucya oTaencHble 3N1eMeHThl, Jlydlle Bbl6paTb COOTBeTCTByIOLLLMVI MacLuTad pucyHka. Ana aToro
cnyxatr KOMaHAbl B MEHKO BI/I.EIl N B MEHH ObICTPOro aoctyna. MoXxHO Takxe BOCMNO/b30BaThCs
KHOMKOWA MaCLLITaﬁl/IpOBaHI/IFI PUCYHKa Ha NnaHemn dOYHKLMIA prcoBaHMs

5.13.2 PucoBaHue rpaonyeckmnx 06 LeKTOB

OKHO [laHHble - PUCYHKN MOXET paboTaTb B ABYX pPEXNMAX.

MepBblii U3 HKUX - 3TO MpoLiedypa pUCoBaHWst (CTaHAAPTHO BK/IOYAETCS MOC/E BbICBEUVBAHWS
OKHa). OHa faeT BO3MOXHOCTb /11 PUCOBaHMsI, NepeMeLLeHNs, yaaieHsi 06 beKTOB B YacTU OKHa
AN PUCYHKA, a Takxe W N8 pefakTUPOBaHUst AaHHbIX, CBSI3aHHbIX C YKa3aHHbIMU 3/lEMEHTaMM
PUCYHKa, B TaG/IMYHOI YacTy OKHa.

[lpyroii U3 HUX - 3TO peAakTUPOBaHME AaHHbIX YKa3aHHbIX 06bEKTOB. OH AaeT BO3MOXHOCTb /15
BblZle/IeHNs1 0O6BEKTOB B 4YaCTW OKHA [N PUCYHKA U peAaKTMpOBaHWE [aHHbIX, CBA3aHHbIX C
yKazaHHbIMU 37ieMeHTaMM B Tab/MYHO YacTu OkHa. Bnarogapsi Takomy peLLeHUo, MOXHO
BBOAWTb AaHHble 6€3 onaceHusi CiyyaiiHo NepemMecTUTb PeAakTMPyEMble 06 bEKTHI.

[nsi BbIGOpa npoleaypbl paboThl CAYXAT ABE KHOMKM Ha NaHe/m oyHKLLMX PUCOBaHMSI.
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[I‘Iepemeu.l,eHme pmcyHKa]

[Pemmm pucoBaHms [ BblfeneHve 06beKTOB ]

=

M3meHeHne macluTaba pmcyHKa]

MoguncTKa pucyHka ]

Pexum npaBsku
OaHHbIX

[Nporpamma B pexume pucoBaHus - COCTOsIHME BblAe/1IeHus 0OBbEKTOB.

Ecnn naHesnb (pyHKU,VIVI pnucoBaHuA He BbiBE€AEHA Ha 3KpaH, TO BK/IKOYNTbL €€ MOXXHO MpuY NMOMOLLIN
KoMaHAbl MaHe/ M MHCTPYMEHTOB U3 MEHI0 BI/IQI.

CTaHAapTHO Nocrie BbiCBEYMBAHMSA OKHa [laHHble - PUCYHKM nporpaMMa OyaeT B COCTOSIHUM
Bble/IeHNs1 06 EKTOB Ha PUCYHKE.

UTOGbI NepenT B pexuM pucoBaHWs HEOOXOAMMO BblOpaTb 3/IEMEHT, KOTOPbIA AO/MKEH ObITb
n306paxeH Ha pucyHke. C 3TOW Lenblo Ha naHesn (PyHKLUM pUcoBaHUSA HEo6XOAMMO BblOpaTb
3aKadKy C KaTeropuveil pucyembiX 3/IEMEHTOB, a 3aTeM LE/IKHYTb KHOMKY TOro 3/1eMEHTAa,
KOTOpbIA A0/DKEH ObITb HAPMCOBAH.

KHornka BblGpaHHOrO 3/IeMeHTa OCTaHeTCs HakaTol, a 3TO O03HavaeT, nporpamma 6biia
nepekYeHa B pexum pucoBaHns. O Buae pucyemoro 3sieMeHTa MHQOPMUPYET TakXe BHELLHWIA
BUA, Kypcopa MblLLN.

Mpy pucoBaHWK NoJatoLLEro TPY6ONpPoBoAa Kypcop BbISANUT CeAyHoLyM 06pasoMm:

Bbi6bpaHa KHoMKa pycoBaHus
nojaromx TpyéonpoBoaoB

Bbl6paHa 3aknagka
Tpy6onpoBoabl

Mprmep BbIGOPA PYCOBaHUSA NoAALLYX TPy60NpPOBOAOB

N306paxeHe 3/IEMEHTOB Ha PUCYHKE HAMOMWHAET PUCOBAHME MpPW MOMOLUM KapaHaala Wam
aBTOPYUKM.

Hanpumep, YTOObI npn nomMmouwi KapaHaalla HapucoBaTb Ha KapTe J/IMHUI0, HY)XHO YyKa3aTb
KapaHgalloMm Havda/lbHYH TOYKY 1 asiblie BECTU KapaHaall no KapTe A0 KOHLUa JMHUN.

AHasornmyHo, 4tobbl HapucoBaTb Tpyb6onpoBog (npeanonarasi, YTo paHee yxe Oblsia BblOopaHa
KHOMKa pycoBaHmsa TpybonpoBoAoB) HE06X04MMO BbIMOMHUTL CReaytoLme AeCTBUS:

1. B yacTi OKHa A1 pUCYHKA yKas3aTb KypCOpOM MbIlM HavaslbHY0 TOYKY Tpy6onposoga K
HaxKaTb NIEBYIO KIaBULLY MbILLIA.

2. [lepxa HaxxaTol NEBYO K/aBULLy MbIlK, MPOTSAHYTb KYPCOP MbIM [0 TOYKW, e [OSDKeH
3aKaHuMBaTbCA TPYOOMNPOBOA.

3. OTNyCcTUTL IEBYIO KMIaBULLY MbILLN.

Mocne BbINOMHEHUS] BbILENPUBEAEHHbIX AEWCTBUIA Ha 3KpaHe [OO/KEH MOSBUTLCS OTPE30K
TpybonpoBoaa, NoA00HO NpeAcTaB/IEHHOMY HUXKE Ha PUCYHKE.
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HapvcoBaH nogatoLmii Tpy6onpoBog,

Moka nporpaMma 6yaeT HaxoAUTbCA B COCTOSIHUM PUCOBaHWUS OGHLEKTOB, BbINOSHEHWE 3aHOBO
BblLLENPUBEAEHHBIX AECTBUIA NPUBEAET K PUCOBAHMIO CIeAYHOLLIET0 06 beKTa Ha PUCYHKE (B BbiLLe
NpuBeAEHHOM NprMepe 3To ByaeT nogatoupii Tpy6onpoBoa).

UTo6bl 3aHOBO MEPENTU B PEXMM BblAE/NIEHUS SNIEMEHTOB PUCYHKA, CrieAyeT Ha naHesm coyHKLUM
pPUCOBaHMsi BblGpaTb KHOMKY BblgenieHnsi 06beKTOB E WM HaxaTb knasBuwy Esc. lMocne

nepexopa K npoueaype BblAeNEHNS KYPCOP MbILLM NMPUMET BUA, CTPESIKN h :

Heckonbko MHaye pUCYIOTCS OTOMUTENbHblE MPMGOPbLI, apmatypa W HekoTopble Apyrue
rpadmyeckme 37EMEHTbl. Hanpumep, 4TOObl HApPWCOBATb OTOMUTE/bHLIA NPUGOP, HYXHO
BbINO/HUTL CrieAytoLLMe AenCcTBUS:

1. Ha naHe/m dyHKLIMN PUCOBAHKS HYXHO BbiGpaTh 3akiaaky OTonuTtesibHble NpUGopsbI }\ﬂf{
a 3aTeM KHOMKY, COOTBETCTBYIOLLYI TWMYy PUCYEMOr0 OTOMWTE/IbHOTO Mpuéopa, Hanpumep,

OTONUTE/IbHBIN NPUGOP NaHe bHbIN ,
2. B 4aCTW AN19 PUCYHKA yKa3aTb KypCOPOM MbILLM MECTO BCTaBKW OTONUTESILHOTO Npuéopa,
3. [epxa HaxaToi NIeBYI0 KMaBuly MbIW, TOYHO YCTAHOBWUTbL MECTO BCTAaBKW OTOMUTESIbHOTO

npuéopa,
4. OTNYCTUTb NEBYH K/1aBULLY MbILLIN.
[S=A= = E R
= SN LEN Y,

Mpvimep BbIGOPa PUCOBaHMS NaHEesbHbIX OTOMUTE bHbIX NPUGOPOB.

Bo Bpems pricoBaHMs MOXHO BK/IHOUMTHL BCMOMOraTesibHyl0 CEeTKy, 06G/ieryaroLlyo onpeaeneHme
nonoxeHuns kypcopa. C 3Toii Lefnblo B MeH Bug Heobxoaumo BbiGpaTb komaHay CBoicTBa
PUCYHKA 1 B BbICBEYEHHOM [1Ma/IOTOBOM OKHE BblAe/MTb nosne onuyumn CeTka.

5.13.3 BblgeneHve rpaumyecknx 06 bLEKTOB

UTo6b! BblAe/MTb 06BEKTbI HA PUCYHKE HEOOXOAUMO BbINOMHUTL Crieaytolpme AeCTBUA:

1. Ha naHenm oyHKLMM pucoBaHus Bbl6paTb KHOMKY ANA BK/TIOYEHUA NporpamMmmMbl B peEXM
YKa3aHuAa 1 BblAeNeHnA rpacbvlquKmx 0O6BbEKTOB Ha PUCYHKE.

2. HanpaBuTb Kypcop MbiLLM Ha BblAENEHHbI 06BEKT U LWENKHYTb 1EBOW K/TaBULLEN MbILLIN.
3. [epxa HaxxaToli knasuLy Shift, WenkHyTb ouepesHOn 06 BEKT, YUTOObI BbIAENUTL ErO.

BblgeneHHble 06 bEKTbI CTaHAAPTHO M3MEHSKOT CBOW LIBET Ha 3€/1EHbIN.
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BbigeneHvne HecKosIbKNX 3/IEMEHTOB PUCYHKa

MOXHO Takke BbIAEMUTb TPYMNMny OOBEKTOB, HAXOASLWMXCA BHYTPU YKa3aHHOW 06s1acTv Wm

nepecekarLwmx aHHy 061acTb.

C 370l uenbio He06X0ANMO BbINOHUTL Creayowme AeNCTBUS:

1. Ha naHe/ doyHKLMN PUCOBaAHVSI BbIGPAThb KHOMKY

%

O1A BKNKOYEHUA NporpaMmbl B PEXNM

yKasaHus 1 Bble/IeHVs rpagiMuyecknx 06 EKTOB Ha PUCYHKE.
2. YKasaTb KypcOpPOM MbILUM OAUH U3 YI/I0B 06/1aCTy, B KOTOPOIA BbIAENATCA 06EKTHI.
3. [lepxa HaxaToli NeBYH0 KNaBULLY MbILLM, YKa3aTb KYPCOPOM MbiLL 061aCTb BblAENeHUs.
4. OTNyCTUTb NIEBYHO K/TABMLLY MbILLUK, YTOGbI MporpaMma Mor/ia BblAe/MTb 06 bEKTbI B yKa3aHHO

obslacTw.

5. [Jepxa HaxxaToi knasuwy Shift, BblgeMTb 06bEKTbI B NOC/EAYHOLMX 061aCTAX.

o,

A

O6nacTtb
BbleNneHusi

BblaeneHHble HECKOLKUX 3/1IEMEHTOB PUCYHKA NPWY NOMOLLUY BblEeNEHNA B OKHE (pr6OI'IpOBOﬂ|bI
He Obl/n BblA€J1eHbI NM60 He NOSIHOCTLIO HaxogATCA B obnactu BblAe/IeHHOro OKHa)

CTaHAapTHO nporpamma BblAensieT TO/MIbKO Te€ O0OBLEKTbl, KOTOpPble MNOSIHOCTbI HaxoAasaTcs B
06/1acTn BblgeneHns. Ho MOXHO M3MEHWUTb NpoLeaypy BblAeneHnst 06 beKTOB Tak, YToGbl Gbln
BblZe/NieHbl 06BEKTHI, Nepecekatrlpe rpaHnly o061acTi BblaeneHus. [ns 3Toro B MeHwo Bug
HYy)XHO BblGpaTb komaHay CBOWCTBA pUCYHKa U B BbICBEYEHHOM [Ma/IOTOBOM OkHe CBoiicTBa
pUcyHka B rpynne BblgeneHne o6bLEKTOB Ha PUCYHKe BbIGpaTb none Bblibopa Bbiaenntb
nepecekarowpye o6beKTbl. BpeMEHHO A0GUTLCS BbIAENEHUS NEPECEKAOLLYIX 06 bEKTOB MOXHO,

Aepxa HaxaTton knasuuy Ctrl.

(C) SANKOM Sp. z 0.0.

115



5 BBO/, AAHHbIX

5.13.4 TlepemelleHune rpapnyecknx 06 bLEKTOB

Kaxablli paHee HapUCOBaHHbI 3/IEMEHT MOXHO nepemecTuTb. C 3TON LEenbl Heob6XoanMmo
BbINO/IHUTL CrieAytoLLne AencTBUS:

%

1. Ha naHenm yHKLMM pUcoBaHus Bbl6paTb KHOMKY ANA BK/TIOYEHUA NporpamMmmMbl B PEXUM
YKa3aHuAa 1 BblAeNeHnA rpaqamquKmx 0ObEKTOB Ha PUCYHKE.

2. KypcOpoM MbiLLM BblAEMMTb 06EKTHI, MPEAYCMOTPEHHbIE [/151 NEPEeMELLEHMSI.

3. HanpaBuTb Kypcop MbIL Ha NMPOU3BOSIbHbIA 13 BblAeNIeHHbIX 06bEKTOB Tak, YTOObI Kypcop
+

NPWHAN BUA, CTPESIKU C KPECTUKOM U YETbIPbMA MaUIeHBKUMU CTpenkamu +
4. HaxkaTb /1IeBYIO K/TaBULLY MbILLN.

5. [lepxa HaxaToi NEBYIO KNaBULLY MbILUX, NEPEMECTUTL Bblfe/NeHHbIi 06bEKT HA HOBOE MECcCTO
1 OTNYCTUTb KNABULLY MbILLIA.
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BbleNeHHbI 06EKT FOTOB A1/ NepeMeLLEHNS

Bo Bpemsi nepeMeLLEeHNs KOHTYPbl 06 HEKTOB M306paXaroTCs TOHKOI NPepbIBUCTON SIMHKEA.

00 . ; Ll L3 ,
] =l
]

)

] ----Aeeg Tt
] C '
2 r', ________________

K
1 L ol

O6beKTbl B MpoLecce nepemMeLLeHs

Utobbl pucoBaTb WM nepemMewatb O0OBEKTbl TOMbKO TOPU3OHT&/IbHO WM BEPTUKA/IbHO,
HeobXo4MMO BO BpeMsi pUcoBaHus (nepemMeLLieHns)) 06 bEeKTOB AepxaTb HaxaTon knasuwly Shift.

5.13.5 V3meHeHMe pa3mMepoB 1 BpauleHne rpadonyecknx o6 bLEKTOB

Pasmepbl, Kak 1 yron noBOpoTa HEKOTOPbIX paHee HapCOBaHHbLIX 06 BHEKTOB MOXHO U3MeHATb. C
3TOW Lenblo Heo6xoaMMo:

%

1. Ha naHe/ doyHKLWN PUCOBaAHVS BbIGPATh KHOMKY A151 BK/IIOUEHMSI NPOrpamMMbl B PEXVM
yKasaHus 1 Bble/IEHVs rpagiMuyecknx 06 EKTOB Ha PUCYHKE.

2. KypcopoM MbilM BblAEMMTb TOSIBKO OAWH OOGBLEKT, pasmep WM yrosl NoBopoTa KOTOporo
HY>XHO M3MEHWTb. ECM BblAENEHHbI 06EKT MOXHO NOBOPAYMBaTh WM MOXHO U3MEHUTL €ro

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



Meibes C.O.

BE/IMYMHY, TO B €ro XapakTepHbIX Yy3e/ikax MoABATCA Ma/leHbKMe 4YepHble MapKepbl
(kBagpaTuvkn).

53 ]

|

Bl o ol

BblfeneHHbIi Tpy6onpoBoz C BUAVMbIMW XapaKTEPHbIMM TOUKaMK (Mapkepamm),
npeAHasHa4YeHHbIMN 7151 NePEMELLIEHNSI €70 KOHLLOB

3. HanpaBuTb Kypcop MbilLM Ha BbIGPaHHbI Mapkep Tak, UTo6Gbl Kypcop MPUHSIN BUA KpecTrka
I

1 0
4. HaxaTb fIeBY0 KMiaBuyLLy MbILLN.

5. [lepxa HaxkaToli /IeBYHO K/MaBuLLY MbILLM, NEPEMECTUTb Bblfe/NeHHbI MapKep Ha HOBOE MECTO
1 OTNYCTUTb JIEBYIO K/TABULLY MbILLN.

HekoTopble 06BEKTHbI HE MMEIT XapakTepHbIX MapKepoB (Hamp. OTonuTe/lbHble MPUGOopPbI) U B
CBSI3U C 3TUM HE/b3s1 U3MEHATb MX pasMep. YacTb 06BEKTOB UMEET MapKepbl, NpeaHa3HauYeHHbIe
UCK/MOUYUTENBHO /19 CMEHbI yra noBopoTa. Hibke nprBeAeHbl TUMOBbIE NMPUMEPbI.

P'. MapKkepbl CyxaT /151 U3SMEHEHUS NOMOXEHWS] KOHL,0B OTpe3ka.

Mapkep No3BONAET NOBEPHYTL 3/1eMeHT Ha 180 rpag,.

HwxHWIA Mapkep No3BONSET NOBEPHYTL 3/1eMeEHT Ha 180 rpag,.

Mapkep neBblit (MM NpaBblil) NO3BOSET NOYYUTb 3epPKa/IbHOE
OTpavkeHve.

JleBblii 1 NpaBblii MapKep 471 U3MEHEHUS A/IMHbI KBAPTUPHOTO
pacnpegenvTens.
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Bce mMapkepbl ciyxaTt A5 U3SMEHEHVsi pa3MepoB NPSIMOYTO/IbHIKA.

{:} JleBblii 1 NpaBbIi Mapkep 419 U3SMEHEHWS A/IMHbI TPYOHOro
‘ pacnpegenurens..
1

O ‘ Bce mapkepbl cnyxart A1 MU3MEHEHWsSI pa3MEPOB OKPYXKHOCTH.

Mapkep No3BOMSET NOBEPHYTb TEKCT.

TekcT

DTOT rpadmyecKmnin 3/IeMEHT MOXHO NepeMeCcTUTb, HO Heflb3s
N3MEHUTb €ro pasMepsbl, MOBEPHYTL M NOJyYUTb 3epKasibHOe
OTOGpakeHue.

Oco6bim npmnmepom rpacbvlquKoro 0ObeKTa SIBMSETCSA 3TUKETKa 3/1IeMeHTa 060pyp|OBaHI/|ﬂ 7
TeKCToBasA 3TUKETKa.

NMoBopoOT TEKCTa

MepemewieHne OTUKeTKAa 3TUKETKH

RBCEF'I 3ITUKETKMH

MepemelueHune
TeKCcTa 3TUKETKM

nEpEMEI.IJ,EHHE MecCTa
NOOKNHYeHWNA 3STUKETKH
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BepxHuii MapKep C/yX T A1t TOBOPOTA TEKCTa 3TUKETKM.

OTHKeTKa

mdt

SMUK
HWxHWIA Mapkep 3TUKETKU CIYXUT 019 NepeMeLleHns MecTa, B
KOTOpOM I'IOp,KJ'I}OHaeTCFI STUKETKA.

N\

Imi

HEDEMELLLGHI/IG JMHUN  NoA  TEKCTOM 3TUKETKM npuBeaeTt K
N3MEHEHWIO NOSIOXEHNS TEKCTA ITUKETKN 6€3 N3MEHEHNS Mapkepa
noAKN4YeHnsa 3TUKETKN.

W
E

SmuKer
MepemMeleHne NMHWK, COeAMHAOWEN Mapkep NoAK/IHYEHUS

3TMKETKM C JMHMeA nof TEeKCTOM I3TUKETKW, npuBedeT K
3fﬂnepemem,eHmo BCEW 3TUKETKM.

O

BHumaHwme !

Kak npv pucoBaHuu, Tak 1 npu nepemeLleHnn, o6bEKT NN ero MapKep nepemeLlaeTcs Ha
BeCb War Mbiwn (CtTaHgapTHO 5 cm B peasibHOM Macwrtabe 1:1). 3710 obnervaer
coefiIHEHVE OTAEe/IbHbIX 3/IEMEHTOB 060pyaoBaHnsA. Ecnm BO3HMKaeT HeO6XO4MMOCTb
ONA n3MeHeHWsa 3Toro Lwara, cnefyet B MeHO Bua vnv B MeHIO ObICTPOro _goctyrna
BblOpaTb KomaHAy CBOMCTBA PUCYHKA , MO3BO/IAIOLYIO U3MEHUTb Liar Mbilun. BpemeHHO
BO BPeEMS PUCOBaHUA MOXHO BbIK/THOUMTL LUAr MblLIN, AepXa HaxkaTon knasuwy Alt.
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5.13.6 KonupoBaHue rpadouyecknx 00 bLeKTOB

MporpaMma AaeT BO3MOXHOCTb KOMMPOBaHMUs rpadiMueckux 06 beKTOB B Gydiep 06MeHa U BCTaBKM
VX B APYrOM MecTe pUCYHKa.
Uro6bl cKONMpoBaThb parMeHT pUCyHKa, a 3aTeM BCTaBUTb €70 B pyroM MecTe, c/ieflyeT:

%

1. Ha naHen_chyHKL WA pucoBaHUsA BblIGpaTb KHOMKY AN1S1 BK/IOYEHUS MPOrpaMMbl B PEXVM
yKazaHvisi U BblAeneHns rpadiMyecknx 06 beKTOB Ha PUCYHKE.

2. KypCopoM MbiLLM BblAEMMTb 06EKTHI, NPEAYCMOTPEHHbIE [/151 KONMPOBAaHMSI.

3. B meHwo [paBka wim B MEHKH ObICTPOro AocTyna BblbpaTb KomaHay KonupoBaTb
(BbloeneHHble 06beKTbI ByAyT CKONMPOBaHbl B 6ydiep 06MeHa).

4. B meHio lMNMpaBKa WM B MEHK ObICTPOro AocTyra BblopaTb koMaHAy BcTaButb (Kypcop

MbilK 6yaeT umeTb Bug 6ydepa obmeHa
BCTaBKMW [aHHbIX U3 Bychepa o6meHa.).

5. YKkasaTb KypcCOPOM MbILWW MyHKT BCTaBKU COAEPXVMMOro Gydiepa oGMeHa U HakaTb JIEBYHO
K/aBULLY MblILLV

6. [epxa HaxaToi NeByto KnaBuLly MbILX, NEPEMECTUTL BCTaBSAEMbIN rpadMyeckuini 06 LEKT B
3ajaHHOe MECTO M OTMYCTUThb JIEBYIO K/IABULLY MbILLIW.

3TO O3HA4aeT, 4YTO MnporpamMmMma B pexumve

MporpaMmMa no3BOsISIET TakXXe BCTaB/IATb rOTOBble 6/10KM ((hparMeHTbl pUCYHKA), KOTOpble paHee
ObI/IN 3aMOMHEHbI Kak O/10KW.

B nporpamme Takke ecTb (OyHKLMSI Pa3MHOXEHUS] BEPTUKA/IbHO M TOPU3OHTA/IbHO, Bbl6pPaHHbIX
rpacomyeckmx qoparMeHToB pUCyHKa.

BbICTpO ckonvpoBaTb BblAENEHHbIE OOBLEKTbI MOXHO CAefnaTb, YAEPKMBasA HaxaTol JfIEBYHO
knasuwly Ctrl.

Uro6bl 6LICTPO CKOMMPOBATb (hparMeHT PUCYHKa, a 3aTeM pa3MecTUTb ero B ApPYroM MecTe
cneayet:

%

1. Ha naHe/m doyHKLWIn pUcoBaHVsi BbIGPATb KHOMKY A5 BK/IIOUEHMS! NPOrpamMMbl B PEXVM
yKasaHus 1 Bble/IeHs rpagiMuyecknx 06 EKTOB Ha PUCYHKE.

2. KypcopoM MbIWM BbIAEMNTb OOBEKTbI, MNPEAYCMOTPEHHblE A/  KonupoBaHusi. [locne
Bbll€NIEHUS NOC/IeAHEr0 06 beKTa CNeyeT YAEPXMBaTb HAKATYIO NIEBYIO K/TABULLY MbILL.

3. HaxaTb 1 yaepxuBatb fieByto kKnasuwy Mbiwm Ctrl.

4. Y nepxusasd HaxaTol NEBYIO KNaBully Mbliln, nepenBnHyTb BblAE/IEHHbIE 0O6bEKTHI B Hy>XHO€E
MecTO. [NporpaMmma aBTOMaTUYECKM CO3[aCT KOMUIO BblAeNeHHbIX 0ObEKTOB.

5.13.7 YpaneHue rpadpmyecknx o6 beKToB

Kaxapblil rpadmyecknii 06 bEKT MOXHO yAaNUTb C PUCYHKA.
UTobbl yganmTb oparMeHT puUCyHKa, CreayeT:

1. Ha naHe/m doyHKLWIN pUcoBaHVsi BbIGPATb KHOMKY L1510 BK/IOYEHMST NMPOrpaMMbl B PEXUM
yKasaHus 1 Bble/IeHNs rpagiMuyecknx 06 EKTOB Ha PUCYHKE.

2. KypcopoM MbILLM BbIAEMNTb OO bEKTLI, NPeAYCMOTPEHHbIE A1 YAaNeHNS.
3. B meHtio NpaBka nnv B MeH 6bICTPOro A0CTyna Bblbparb KOMaHay Y Aa/nThb.
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5.13.8 OTmeHa nocriegHen onepaunm pegakTmposaHus

UT06bI OTMEHUTL NOC/IEAHION OMNepaLuio PeAakTUPOBaHUs, CrieayeT B MeHI0 [1paBka UM B MEHIO
ObICTPOro IoCTyna BblbpaTb KoMaHay OTMEHUTD.

OTa KOMaHAa MOXeT 3aWuTWTb OT MNOCAeACTBUM C/yvyalHOro nepemMeLleHus, yoaneHus Wam
BCTaBKM rpatomyecknx 06 beKTOB.

B HacTosigli Bepcun nporpamma AaeT BO3MOXHOCTb A/ OTMEHbl peAakTUpyeMbiX onepauuii
TO/IbKO Ha OAVH Lar Has3ag,

5.14 Pa3MHOXeHue hparMeHTOB PUCYHKa U AaHHbIX Ha C/efytolem
aTaxe

Pucysi oueHb 4acTo NOBTOPsieMble (pparMeHTbl CXeMbl 060PY/0BaHMS, MOXHO BOCMO/Ib30BATbLCS
oyHKLMEN pasMHOXeHUs diparMeHTa pUCYHKa Ha criefytowemM aTaxe. GyHKUNUS pPasMHOXEHUs He
TO/IbKO KOMUPYET rpadmueckne 3/1eMEHTbI PUCYHKA, HO 1 NEPEHOCS CBSI3aHHbIE C HUMU [aHHbIE,
VHTE/VIMTEHTHO HYMEepyeT TMOMELLUEHMSI M Y4acTKW, a Takke COeAMHSIeT BHOBb BCTaB/ISIEMbIE
3/1leMeHTbl C OCTa/lbHbIM PUCYHKOM. [poLECC pUCOBaHWS  MOBTOPSIEMbIX — (DParMeHTOB
060pYy0BaHNSI MOXHO YCKOPUTb AECSATMKPATHO MO CPABHEHWIO C TPaAMLMOHHLIM KOMMPOBaHUEM.
Mpv Hapa6oTaHHOM OMbITE PUCOBAHWE FOTOBOW A1 pacyeToB 10 3TaxHOI cXeMbl 060pY/0BaHMs,
cocTosiwgeli n3 25 ABYXCTOPOHHUX NOBTOPSiEeMbIX CTosikoB (500 oTonMUTE/bHBLIX NPUGOPOB), BMECTE
C BBOZOM AlaHHbIX 060 BCEX 3/1eMeHTax 060pyL0BaHNs 3aiiMeT He 6oee 15 MUHYT.

®YHKUNA pasMHOXEHMS OaeT BO3MOXHOCTb A/11 PA3MHOXEHWUs] MPaKTUYECKM MNPOU3BOJSIbHOIO
(oparmeHTa pucyHka, 6narogapsa Yemy SIBNSeTcs O4eHb rMOKoW. Ho B CBSA3M C aTum TpebyeTtcs
06,4yMaHHbIVi BbIOOP pa3sMHOXaeMbIX (hparMeHTOB. PekoMeHAyeTCsi, Mpexae Yem NpuUcTynnTb K
BbINO/IHEHMIO 6O/bLUMX MPOEKTOB, MOCBATUTL BpPeMsi Ha 6orsee [/lybokoe O03HaKOM/IEHWE C
MPUHLMNAMN Pa3MHOXEHNS (SlydLle HEMHOTO NO3KCNEPUMEHTMPOBATD).

Cos3paBas faHHble O MOMELLEHUAX Ha CriedylollemM 3Tae, nporpaMma yBesiMumBaeT Homepa
nomeleHuii Ha 100 nam Ha 1000 B 3aBMCMMOCTM OT cnocoba Hymepawuun, yCTaHOB/IEHHOTO Npu
noMoww kKomaHgbl lMapameTpbl U3 MeHl [MapameTtpbl (guasioroBoe OKHO [MapameTpbl paboThl
nporpammbl, pasgen Hymepauus). VIAEHTUYHO HYMEpPYTCA Y y4acTKK.

Mpexae Yyem NPUCTYNUTb K PA3MHOXEHMIO JaHHbIX Ha CIefyIOLLEM 3Taxe, HY)XXHO HapucoBaTb Ha
cxemMe cucTeMy nepekpbITuiA. Bnarogapa atomy, nporpaMMa 6yeT cama B COCTOSIHUM NOAOrHaThb
MOJIOKEeHNE 3/IEMEHTOB 060PY/0BaHNSA K BbICOTE OT/AE/TbHbIX ITaXEeiA.

Mpexae 4Yem MNPUCTYNUTb K Pa3MHOXEHWIO [aHHbIX Heo6XOAMMO BBECTU BCe BO3MOXHble
MOBTOPSAIOLLMECSH [laHHble, CBSA3aHHble C Pa3MHOXaEMOIN apMaTypoii, OTONUTE/IbHbIMU Npubopamu,
nomMeLleHnsMun 1 Tpybonposogamu. ITO CMOCOOBCTBYET pajvKaslbHOMY COKpalleHW BpeMeHU
BBOJA MHpopMauunm 06 aTUX dN1eMEHTax.

UTOObl PasMHOXWUTb (JParMeHT PUCYHKA Ha CrieAyHLEM 3TaXe, HYXHO BbINOMHUTL Crieayolpe
[eNCTBUA:

%

1. Ha naHe/m doyHKUMM pUCOBaHVS BbIGPATb KHOMKY C Le/Ibl0 MEPEK/IOYEHNSI NPOrpamMMbl B
PEXMM yKa3aHus 1 BblAeneHns rpadimyeckrx 06 beKTOB Ha PUCYHKE.

2. KypcopoM MbILLM BbIAE€MTbO6BEKTLI, MPEAYCMOTPEHHbIE A5 PA3MHOXEHUSI HA CriedytoLeM
aTaxe. Heob6xoAnMOo BbIAENATb TO/IbKO 06BEKTI, pacnosaratoLmecs Ha OflHOM 3Taxe, MHaue
Pa3MHOXEHVME MOXET BbI3BaTb COBEPLUEHHO HEOXMAaHHble 3GXpeKTbl MNpyY  Hymepauuu
Y4acTKOB U1 NMOMELLEHUIA. He TpeGyeTcs BblAE/NSTh BCE 06bEKTbI HA 3TAXE.

3. B meHio [NpaBka BbiGpaTb KomaHAy Cregyroumin aTax. KomaHgy Crnefylowmin aTax MOXHO
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TaKXe Bbl3BaTb KHOMKOV Crnepaytowmi atax , PacnofioXeHHOW Ha naHenm dyHKLUK
puUcoBaHus B 3aKnafike PasmMHOXeHWe 1 G/TOKN .

[eiig;ie0 gpme= 1 2 3 4 5 6 7 P
= = e R e = e

MaHenb dyHKLMIA pUcoBaHUs!, 3aKnafika Pa3sMHOXeHMe 1 GJI0KM.

Bo BpeMsi pa3sMHOXEHVSI Ha CriefyloLeM 3Taxe nporpaMma aBTOMaTUYecky NogGupaeT BbICOTY
30H MOMELLEHUNIA K BbICOTE 3TaXa W YA/MHSET BEpTUKa/IbHble TPYGONPOBOAbl Tak, UTO6GbI OHM
coeaVHUNCH C TPY6ONPOBOAAMU HA HUXKHEM 3TaXe.

Cnocob ya/mMHEeHUs W CoefAVHeHUs TpPyOGOonpOBOAOB HECOMHEHHO TpeGyeT KOMMEHTapusi.
YO/MHSOTCS TONMbKO BEPTUKas/bHble TPy6OMNpoBOAbl, Y KOTOPbIX CBOGOAHbLIV KOHel, (KOHel, K
KOTOPOMY He MOACOeAMHEH HW OAWMH TPYOOMPOBOA) HAXOAWUTCS HA OCK WM HIDKE OCU HUXHETO
NepeKkpbITUS, WM MPU OTCYTCTBUM NEPEKPbITUIA - C Kpato, WM HWKE HIKHEro Kpasi 30Hbl
MOMELLEHVS.
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BblAeneHHbIV hparMeHT aTaxka, NOAroTOB/IEHHOIO /1 PA3MHOXEHVS Ha ClIeAYIOLLEM 3Taxke.

HepbigeneHHBIH BeHTHIE
1 me OVIeT pasMHOKEH
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OYHKUMA pPa3sMHOXEHUS B BEPTMKa/IbHOM HamnpaB/ieHUM MOXeT ObiTb MCMNO/b30BaHa [A/1s
MPOV3BO/ILHOTO YMC/IA 3/IEMEHTOB, HAXOASALLMXCS HA TOM XE CaMOM 3TaXe.

UTo6bl 6bICTPO BBOAMTL [aHHble [A/11 HECKONbKMX MOBTOPSIIOLMXCA CTOSIKOB WM KBapTup,
cneflyeT HapycoBaTh X oparMeHTbl HA OAHOM 3Taxe (Yallle BCEro Ha NepBoM) - MOXHO A/ 3TOro
MCNO/Mb30BaTb (UYHKLIIO PA3MHOXEHMUSA [1aHHbIX FOPU30HTA/IbHO. 3aTeM BblAE/MTb faHHble Ha
LLe/IOM 3TAXKE N PA3MHOXUTb Ha CIEAYIOLLMIA TaXK.

Pa3MHOXeHHbIE [aHHble MOXHO MPOM3BOSILHO W3MEHSTb, Tak B C/lyyae, rae MOBTOPSIEMOCTb
[laHHbIX Ha ouyepefHbIX 3Taxax He MofHas, TO Moc/e Pa3MHOXEHUS MOXHO BbINOSHUTL
HEO6X0AVMYIO KOPPEKTUPOBKY.
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CMOTpU Takxe:

MeHto [NpaBka, KomaHaa CneaywLmii 3Tax, pa3MHOXEHNE AaHHbIX TOPU30HTaNbHO, PucoBaHue
CXEMbI 1 BBO/A, 1AHHbIX, CBSI3aHHbIX C 3/1EMEHTaM1 060pyA0BaHUS.

5.15 Pa3MHOXeHune oparMeHToOB PUCYHKa N AaHHbIX N0 rOPU30HTaIN

Pucya oyeHb 4yacTOo nOBTOpSAOWMECH  (parMeHTbl  CXeMbl  0O0pyAOBaHUSA,  MOXHO
BOCMNO/Ib30BATbCA  (PyHKUMEA pasMHOXeHUs  (hparMEHTOB pUCYHKA B  FOPU3OHTa/IbHOM
Hanpas/ieH U\ (BNpaso U B/IEBO).

®YHKUMS pasMHOXEHVS AaeT BO3MOXHOCTb A1 Pa3sMHOXEHMS MPaKTUYEeCKM MPOM3BOSIbHOIO
(oparmeHTa pucyHka, 6narogapsa Yemy SIBNSeTcs O4eHb rMOKo. Ho B cBSI3M € aTum TpebyeTtcs
064yMaHHbIi BbIOOP pasMHOXaeMbIX (dparMeHTOB. PekoMeHAyeTCsi, Mpexae Yem NpUCTYnnTb K
BbINO/IHEHMIO 6O/bLUMX MPOEKTOB, MOCBATUTL BpPeMsi Ha 6osee [/lybokoe O03HaKOM/IEHWE C
NPUHLMNAMIN PA3MHOXEHNS (/Ty4LLe HEMHOTO NO3KCNEPUMEHTMPOBATD).

Co3paBas faHHble O pa3MHOXaeMblX MOMELLEHUSAX, MporpaMma yBesmymBaeT (pa3sMHOXeHue
BMpaB0o) WM yMeHbllaeT (pa3MHOXEHVWE B/IEBO) HOMeEpPa MOMELLEHUA C BEMYMHbBI, PaBHOWA
HaMbo/blUEMY HOMeEpPY TMOMELWEHN Cpean BblAENEHHbIX MOMeLeHnA.  Hanpumep, ecnm
BblA€NEHHbIE NOMELLEHMSA MMeloT HoMmepa 10, 11, 12, TO BO BPEMS pPa3MHOXEHMS BNpaBo 6yayT
co3gaHbl nomeweHns 13, 14, 15, a npu pasmMHOXeHUn BNeBo 9,8,7. CorsiacHO aToMy Xe NpuHLmny,
HYMEPYIOTCA CTOSKM W yyacTku. KomaHAbl pa3sMHOXeHWUs crefyeT Jnydwe NpPUMEHATb B
OKPECTHOCTHAX OLHOIO 3Taxa, Tak Kak B APYrMX Criydasax MoslydeHHasds Hymepauuss He Oyaer
NpaBWIbHOW. Pa3MHOXeHMEe AaHHbIX TOPU30HTa/IbHO HA HECKOJIbKMX 3TaXax MOXHO BbIMOMHATL B
cfiyyae, ec/v  npefHasHadeHHble O/19  PasMHOXEHMS ydacTkKu W TpybonpoBoAbl  He
NPOHYMepOoBaHbI.

Mpexne 4Yem MNpUCTYNUTb K Pa3MHOXEHWIO [AaHHbIX HEOGXOAMMO BBECTU BCE BO3MOXHbIE
NOBTOPSIIOLLMECS AaHHbIE, CBSI3aHHbIE C Pa3MHOXaAEMOV apMaTypoii, OTONUTENbHLIMU NpUGopamu,
MOMELLEHMSIMM U TpybonpoBoAaMn. STO CMOCO6CTBYET paAuKaslbHOMY COKpaLLEHUO BPEMEHM
BBOAA MHJIOpMaL M 06 3TUX 3/IEMEHTaX.

Takxe Hy>HO no3abo0TUTLCA O TOM, YTOOBbI pasMHOXaeMble 3/IEMEHTbI HaxoAW/IMCb NO KpaVIHEVI
Mepe 4HaCTUYHO B 30HaxX I'IOMeLI_LEHVIVI.

UToObl pPasMHOXUTb (hparMeHT PUCYHKA BMpaBO WM B/IEBO, HY)XHO BbIMOSHUTL Crieayolme
[ENCTBUA:

%

1. Ha naHem doyHKUMM prCOBaHKA BbiGpaTb KHOMKY C LeNblo NEPEK/IOYEHMST NPorpaMMbl B
PEXVIM YKa3aHusi 1 BblAeNeHns rpadimyecknx 06 bEKTOB Ha PUCYHKE.

2. KypcopoM MbIlLM BbIAENMNTb 06BEKTHI, MPEAYCMOTPEHHbIE A1 PA3MHOXEHMSA TOPU30HTa/IbHO.
Heo6xoanMo BblAenATb TOMbKO OOBLEKTbI, pacrnofiaralolMecs Ha O4HOM 3Taxe, MHave
pPa3MHOXEHME MOXET BbI3BaTb COBEPLUEHHO  HeOoXuAaHHble 3hdeKTbl NpY  Hymepauun
y4acTKOB 1 NOMELLEHWNIA. He TpebyeTcs BblAENATb BCE 00BEKThI HA 3TaXE.

3. B meHio [MpaBka v B MeHi 6bICTPOro AocTyna BbibpaTb KoMaHay PasmHOXWTL BNEBO W
Pa3MHOXVTb_BMNpaBo. KoMaHay PasMHOXEHWSI B/IEBO WM BMPaBO MOXHO TaKXe BbI3BaTb

KHOMKON Pa3MHOXUTb B/1EBO . M PasmMHOXWTb BMNpaBo , pacnosioxxeHHol Ha
MaHenn hyHKLUN pUCOBaHus B 3aKniagke PasMHOXeHVe 1 6/10Ku
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MaHenb yHKLWIA pucoBaHns , 3aknaaka PasmHoxeHve 1 6710Ku

B npoLiecce ropusoHTasIbHOr0 pa3mMHOXEHMUS1 NporpaMmMa aBTOMaTUYECKN YA IMHSIET
rOpM3oHTasIbHblE TPYGONPOBOAbI Tak, YTOGbI OHV COEAVHWUMMCH C COCEAHMY TRYGONPOBOLAMM.

| +
(=]
2

1)
3th TpyBonpoBoakl
He ByayT yanuHeHbl

@

700 %

HeBblgeneHHbIN
BeHTUNb He GygeT
Pa3zMHOXEH

3.00

S dn DA

| +

—'(;‘K-(GTH TpySonpoeoakl
i 6yayT yANUHeHbI

BbleneHHbI hparMeHT 3Taxa, roTOBOTO A/151 Pa3MHOXEHSI BNPaBo.

Cnoco6 ya/mMHEeHUs 1 CoeIHEHUS TPYGONPOBOA0B HECOMHEHHO TPEBYET KOMMEHTapUSI.

Y 0JMHSIIOTCS TO/IbKO FOPU30OHTa/IbHbIE TPYGONPOBOAbI, Y KOTOPbIX CBOOOHbIN KOHeL, (KOHeL, K
KOTOPOMY He NOACOeANHEH HU OAVH TPYOOMNPOBOA) HAXOAMUTCSA HA Kpar UM 3a KpaeM 30Hb!
NoMeLLEHS]

®YHKL WA pa3MHOXEHMS B TOPU3OHTA/TbHOM HarnpaB/IEHNN MOXET ObITb MCMO/Mb30BaHa A1
MPOU3BO/IbHOTO YMC/IAa 3NIEMEHTOB, HAXOAALLMXCH HA TOM Xe CaMOM 3Take.

Uro6bl 6bICTPO BBOAUTL AaHHbIE A1 HECKO/bKMX NMOBTOPSIIOLLYXCS Pa3BOAOK, HANpumep,
MOKBAPTUPHOIA, CrieflyeT HapMcoBaTb NMOBTOPSIIOLLYIOCS Pa3BOAKY B KBAPTUPE HA OAHOM 3Take
(4awe Bcero Ha nepBoM). 3aTeM BblAE/NTb JaHHbIE A5 BCE KBapTUpPbl 1 BbI3BaTb (OyHKLUIO
pa3MHOXeHMWs1 BNpaBo WM BNEBO. Mocie0BaTeNbHOCTb Pa3MHOXAEMbIX MOMELUEHN 6yaeT
coxpaHeHa. Mocne NoyYeHnst AaHHbIX Ha LLe/IoM 3Taxe MOXHO X Pa3MHOXMTb Ha CrieAyoLmii
3Tax.

Pa3MHOXeHHbIE aHHbIE MOXHO NMPOM3BO/IbHO U3MEHSTL, TaK B C/lydae, rae NoBTOPSEMOCTb
[laHHbIX He NoJIHasi, TO NOC/e PA3MHOXEHVSI MOXHO BbIMNO/HATL HEO6XOAVIMYHO KOPPEKTUPOBKY.

CMOTpU Takxe:

MeHio MpaBka, KoMaHAa Pa3MHOXUTL B/1IEBO, KOMaHAa PasMHOXVTbL Bnpaso, PasmMHoXeHue
JaHHbIX Ha cnefyouiemM sTaxe, PrucoBaHne cxembl M BBOA, AaHHbIX, CBA3AHHbLIX C 3/1IeMEeHTamu
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o0b60opyanoBaHus.

5.16 [MaHenb PyHKUMIN pncoBaHUA

MaHenb OyHKLUMWIA pUCOBaHUSI COAEPXUT KHOMKK, 3arycKalolpe KOMaHAbl PUCOBAHMSA CXEMbl U
BBO/A [laHHbIX 06 3/1IEMeHTax 060py/10BaHMSI.

CTaHaapTHO oTo6paxaeTcsl BBEpXy [/TaBHOTO OKHA nporpaMMbl. Ha Heli pacnonoxeH psig
06bIYHbIX 1 PaCKPbIBAIOLXCS KHOMOK, MNO3BOMSIOWMX CAenaTb ObICTPbIA AOCTYNn Kak K
3/IEMEHTaM, HAPVCOBAHHLIM HAa CXeMe, Tak U K dyHKLUAM, CBS3aHHLIM C PUCOBAHMEM. 3aK/afku
HUXE KHOMOK AalT BO3MOXHOCTb BbiGPaTh KaTeropun pUCyeMbIX 3/1EMEHTOB.

Utobbl BbINOMHUTL KOMaHAy, CBA3aHHYH C Bbl6paHHOI7I KHOMKOWA, AOCTaTOYHO LEJIKHYTb neBo
KNaBuLLIEN MbILLM, Korfa ee Kypcop HarnpaB/ieH Ha 3Ty KHOIMKY.

@@Q% m——— T sl
EIR, & ¢ =52 = [0 (D¢ = & & 5
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MaHenb doyHKUWIA prcoBaHUA

AHa/IOTMYHO, KaK U B ApyrMx nporpaMmmax, NoSIOKEeHWEe naHenm MOXHO U3MeHATb. [na 3Toro
cneayet Kypcop Mbilln HanpaBWUTb Ha NaHesib, OAHakKO pAAOoM C KHOMKaMu, a 3aTem, gepxa
HaxxaTou NEBYIO KTaBULLY MblLLUN, NEPEMECTUTb NaHEe/b.

O TOM, HYXHO /i1 0TOGpaXaTb NaHesb (yHKLNIA PUCOBaHUS, a Takke O ee MeCcTOpPacMo/IOKEHNMN,
MOXHO OMpefenTb U3 MeH0 Bua npu nomoLLy koMaHabl [aHeib UHCTPYMEHTOB

JlleBasa cToOpoHa nNaHenMm coaep¥UT KHOMKWU, CBsA3aHHble C (*)yHKLI,I/IFIMI/I npaBkn pPUCYHKa.
OTaenbHble KHOMKKU BbIMOMHAKT cneaywowpe prHKLI,I/II/II

@ Mepek/toyeHne NporpaMMbl B PEXUM PUCOBAHMSA CXeMbl. B 3TOM pexxume MOXHO
prcoBatb, NepemMeLLaTb M yaanatb rpagmyeckme 06beKTbl Ha PUCYHKE 1
pefakTMpoBaTtb B TaG/IMYHOM YACTU CXEMbI CBSA3aHHbIE C HUM [ aHHbIe.

@ [epeknoyeHrie NporpamMbl B PEXVIM PEAAKTUPOBAHUS AaHHbIX, KACAOLMXCS OTAE/bHbIX

3/IEMEHTOB CXEMbI. B 3TOM pexume hyHKLNSA pucoBaHnst 6/10KMPYeTCs, 3aTO B Tab/IMYHO

4acTun CXeMbl MOXHO pefakTUpoBaThb AaHHble, CBs3aHHble C 06 beKTaMu BblAeNeHHbIMU

Ha pUCYHKe. DTO NpefoXpaHsAeT OT C/ly4ainHOro nepemMeLLeHNs 3/1EMEHTOB PUCYHKa BO

BPEMS X UCNPaB/IEHNSI.

MoguucTka pucyHka. Heo6xoaMmocTb B NOAYMCTKE PUCYHKA NOSABNSETCS, KOrga BO BpeMs

prcoBaHmna ocTaeTcs "Mycop", OCTaBLUMIACA NOC/ie NepeMeLLeHNs Un yaasieHns

rpadomyecknx 06 bLEKTOB.

MepekoyeHne NporpaMMbl B COCTOSIHME YKa3aHus U BblAeleHNs 00 beKTOB Ha PUCYHKeE.

4]

KHOMKa nepemeLLeHns akTyaslbHOro p1ucyHKa
KHomnka BblGopa MacluTaba akTyaslbHOro pUCyHKa.
KHomnka BOCCTaHOB/IEHUA NpeblAyLEro Maclutaba akTyaslbHOro pUcyHKa

KHonka nsiaBHOro U3MeHeHns macliTada aKTyaJ/IbHOIo pUCyHKa

reivelvelEeE

OcTaBLIasics YacTb MAHEN COAEPXKUT KHOMKM, CBA3aHHbIE C PUCOBAHMEM OT/E/bHbIX 3/IEMEHTOB
CXEMbl, a TaKXe M/1aHoB 3Taxeld. KHOMKM CrpynnmMpoBaHbl N0 TeMaMm B HECKO/IbKO 3aK/1a/iokK.

B crnepgytolyix pasaenax onncaHbl oTebHble 3aKMafKu:
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TpybonpoBoAabl - 3aK/1agKka

OTonuTesibHble NPUGOPLI - 3aKnagka

Apmatypa - 3aKnagka

Cuctema ogHOTpYy6Has - 3aKknagka

VICTOUYHUMKM Tena - 3akiagka

YCTpoiicTBa - 3aK/agKka

KOHCTpPYKLIMA - 3aK/1agKka

padmka - 3aknagka

Pa3mHoxeHue 1 610KkM - 3aK1aaKa

[NnaHbl - 3aKnagka

Cuctema KAN - 3aknagka

CmOTpu Takxe:

PucoBaHne cxembl U BBOJ, laHHbIX 06 3/1eMeHTax 060pyA0BaHUs.

5.16.1 Tpyb6onpoBoabl - 3aK1aaKa

* 3ak/lafKa CoOAEPKUT KHOMKM, CBSI3aHHblE C prCOBaHMEM TPybonpoBOAOB ¥ (JACOHHbLIX U3AENNIA,
pacnosioXeHHbIX Ha TPy6OonpoBoAaXx.

--_-u-?- rrﬁSﬂS'ﬁlmeE:::lLEl
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OTAeNbHbIM KHOMKaM NpUNMCbIBAOTCS Crieayrowme yHKL M

PackpbiBaloLLasaca KHOMKa faeT BO3MOXHOCTb A1 Bblbopa Tuna Tpyd M pucoBaHuA
nogarouyx Tpy6onpoBoaoB.

PackpbiBaoLasAcsa KHOMKa faeT BO3MOXHOCTb A1 Bblbopa Tuna Tpyb6 M pucosBaHus
06paTHbIX TPYOONpPoOBOAOB.

PackpbiBaoLasacsa KHOMKa AaeT BO3MOXHOCTb A1 Bblbopa Tuna Tpyb6 M pucoBaHMs
Tpy6onpoBoA0B OAHOTPYOHOM CUCTEMBI.

PucoBaHNe COeAMHEHVS Yy[aneHHbIX TPybonpoBOAOB, Hanmpuvep, B CuUCTeMe C
pacnpegenuTenem.

BcTaBka otBoga 90 rpag.

[RNI G =R VR

BcTtaska gyrm 90 rpag.

s

BcTtaBka oTBoAa 45 rpag.

BcTaBka oyrn 45 rpag.

BcTaBka o6xoga TpybonpoBoaa.

BcTtaBka n3rmnba Tpyobi.

INIRE

BcTaBka komneHcaropa M - o6pasHoro.
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i BcTaBka KomneHcaropa CaslbHUKOBOTO UM rodiprpOBaHHOTO.
-
i BcTaBka cyxeHus.
=
BcTaBka pacLumpeHus.

TpybonpoBoabl BCcerga BCTaBNAKTCA B CTaHAapTHble 3aknaaky TpybonpoBoAbl nogarolime
nim TpybonpoBobl obpatHble. CoeAnHeHVe OTAa/IeHHbIX TPYGONPOBOAOB BCTAB/IAETCA B C/I0
CoefvHeHVe yaaneHHbIX TpybornpoBOA OB, 3aT0 (JACOHHbIe n3genvs (0TBoAbl, Ay U T.4.) B
C/1I0i ® acoHHbIe U3aenus.

5.16.2 OtonuTenibHbIW NPUGOPbLI - 3aK1agKka

3aknagka COAEPXMT KHOMKW, CBSA3aHHbIE C PUCOBAHMEM OTOMNUTENIbHBbIX MPUOOPOB U APYrUX
noTpebuTeneln Tenna.

SR80 mEssEa 1, 2, OEES
== 8 e =4EH

OTAenNbHbIM KHOMKaM NpUMn1CcbIBalOTCS crieaytoLme yHKLNK:

@ PackpblBalolladaca KHonka Aanga Bbl60pa N pucoBaHnA OTONMUTEJIbHbLIX I'Ipl/|60p08
NnaHesIbHbIX.

PackpbiBalolasaca KHomka Ans Bblbopa W pyUCcOBaHUA OTOMUTESIbHbIX NPUOOPOB
naHenbHbIX TYNAa VK.

PackpblBalowascsl KHoOMka Ans Bblbopa W PUCOBaHWS OTOMUTESIbHLIX MPUOOPOB -
KOHBEKTOPOB.

PackpbiBatolasica KHornka pAns Bblbopa W pPUCOBaHUSA OTOMUTESIbHLIX NPUOOPOB -
KoHBekTOopoB Tuna VK.

PackpblBalolladaca KHonka Aanga Bbl60pa N pucoBaHnA OTONMUTEJIbHbLIX I'Ipl/|60p08
CEKL MOHHbIX.

PackpblBalollasacsa KHomnka A Bbl60pa N pucoBaHnAa OTOMUTENbHbIX I'IpVI60pOB -
ﬂOﬂOTeHLlecyUJMTEHEVI.

PackpblBaowascst KHoMka A/ Bblbopa M PUCOBaHUSi OTOMUTE/NbHBLIX MPUGOPOB U3
rMafKMX FOPU30OHTA/bHbIX TPY6.

1 U 1 0 g (] )

PackpbiBatoLasicsi KHoMka A/ Bbloopa M PUCOBaHWSi OTOMUTE/bHBLIX MPUOOPOB 13
pebpucTbIX TPYO.

%

PackpbiBaloLaacs KHoOMka Ana Bblbopa M pPUCOBAHUSA MOAMOJSbHbIX OTOMUTESbHbIX
npubopos.

PackpblBalollasacsa KHonka  Anga Bbl60pa n pucoBaHuA NpPoOMU3BOJILHOIO  TUNa
oTonnuTesibHoro npmﬁopa, Bbl6paHHOr0 N3 KaTtasiora nporpamMmeoil.

] &

PackpblBalowascsl KHomka A7 Bblbopa W pPUCOBaHUS  MPOM3BO/ILHOMO  Tuna
OTONWUTE/LHOIO NPUG0OpPA, BbIGPAHHOTO M3 KaTasiora NporpaMmbI.

K

KHoMka cnyxuT ANnsi BCTaBKu HarpeBaTesnia Bo3ayxa (kasopudeepa). HarpeBatesnb Bo3gyxa
TpaKTyeTCA Kak Apyroin notpebuTtenb Tensa ¢ U3BECTHOW MOLLHOCTbLIO U TMAPaBMYEeCKM
COMPOTVB/IEHNEM.
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KHonka CNyxuT O BCTaBKM Mnoaorpesaresia BoAbl. I'Io,qorpeBaTenb BOAbl TPaKTyeTCA
Kak p,pyrof/'l I'IOTpeﬁl/lTefIb Tenna C W3BECTHOI MOLLHOCTBHO ©  rnapaB/INHEeCKNM
conpoTmB/IEHNEM.

KHomka cnyxuT Ansi BCTaBKM MOAMNO/LHOTO OTOMMTENBHOrO npuéopa (MoAnosIbHOro
OTOM/IeHUs1), Kak [Apyroro MNOTpeGuTens Tensa C  U3BECTHOW  MOLHOCTbIO
MMApPaB/IMYECKUM COMPOTMB/IEHNEM. KHOMKa OCTaBfieHa C Le/bl0  COM/lacoBaHUst C
npeablaylueli Bepcueit Nporpammbi.

KHomka CnyxuT ans BCTaBKW NPOU3BO/ILHOTO APYroro NoTpe6uTens Tensa ¢ U3BECTHON
MOLLHOCTbIO W TWMAPAB/MYECKMM COMPOTMB/IEHUEM. PSAOM € Toukamy Mnpy NMOMOLLY
[OCTYMHbIX rpadMyecknx 3/1eMEHTOB (JIMHUM, NPSIMOYTOSIbHUKKU, TEKCTbl U T.M.) MOXHO
HapvcoBaTb NPOU3BO/ILHOE YCTPOCTBO, NOTPEGNAtoLLEe TEMN/IO U3 060PY/A0BaHMS.

lpacmyeckme 3neMeHTbl C 3Tol 3ak/fafgku Bcerga BCTaBfieHbl B CTaHAAPTHbIA oW
OTonuTENbHbIE NPUGOPBLI.

5.16.3

ApmMaTtypa - 3aKnagka

3aknagka cogepxuT KHOMKKW, CBA3aHHbIE C PUCOBaHNEM apMaTypbl Ha TPYGONPOBOAaX.

®.
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OTAenbHbIM KHOMKaM NpUn1cbIBatOTCS criefyroLme yHKL W

W & B O U

PackpbiBatoLLasicsi KHOMKa Ansi Bbibopa 1 pucoBaHNs BEHTW/EN OTONUTESbHbLIX NPUGOPOB
(06bIYHbIX, TEPMOCTATMYECKMX, 0OPATHbIX).

PackpblBalowasicsi KHomka A1 Bbl6opa M PUCOBaHWSI Y3/10B HUXKHETO MOAK/IOYEHNS,
[BYXTpYGHasi cuctema.

PackpblBatowascs KHomka A/1si Bbibopa U pUCOBaHWSI TapHUTYP U Y3/10B OAHOMECTHOIO
NoAK/oYeHUs, ABYXTpy6Han cuctema.

PackpblBatoLlasacsa KHoMnka A Bbl60pa N pucoBaHnA BEHTU/EN OTONUTENbHbIX I'Ipl/|60pOB
arperarHbIX.

PackpbiBalolasicsi KHONKa [Ansi Bblbopa WM pPUCOBAHUSI BEHTWUIEA OTOMUTENbHbIX
npubopoB, OAHOTPYOGHasA cucTema.

PackpbiBaloWwasacs KHomKa A8 Bblbopa M pUCOBaHUS Y3/10B HIDKHETO MOAK/OYEHMS,
04HOTpy6Has cucTema..

PackpblBaroWwascs KHomka A/t Bbibopa 1 pycoBaHWs rapHUTYP U Y3/10B O4HOMECTHOTO

NOAK/IKOUEHNS, OAHOTPYOHAs cucTeMa.

K,

PackpblBatoLwascst KHOMKa [s18 Bbibopa v pucoBaHUsi BEHTU/IEN OTONUTENbHbIX NPM60pPOoB

arperartHbIX, OfAHOTpy6Has cuctema.

3

B

PackpbliBatoLLasica KHorka Ans Bbloopa M pucoBaHWs BEHTW/EN 3amnopHbIX (06bIYHbIX,
LLIAPOBbIX, C NpeaBapuUTeslbHbIMU HACTPONKamn).

PackpblBaloLW@sACcs KHOMKA [N Bbi6opa W PUCOBaHUA CTABWIN3ATOPOB  PasHuLib
[laBNEHVSA..
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[t]
i PackpblBatoLasicsi KHOMKa A/1s1 BbIGopa 1 pycOBaHUs PeryssaTopoB pacxoga.

E PackpbiBatoLLaacs KHomnka 419 Bbibopa 1 pUucoBaHUA perympyrowmx BeHTunen 2, 3 n 4 -
XOA,0BbIX C NpuBOAAMM.

PackpblBatoLladacsa KHomnka and Bbl60pa N pucoBaHnA BOAOMEPOB (C‘-IeT‘-II/IKOB BO,D,bI)

PackpbiBatoLasncs KHoMka Ans Bbloopa v pycoBaHns BEHTWUIEN 0O6paTHbIX.

G

PackpbiBalOLAsiCsl KHOMKa A/ BblGoOpa W PUCOBaHWS pacnpeaenuTesnis TPYGHOro,
MPVMEHSIIOLLIEroCs! Yalle BCEro B UCTOUYHMKAX Tena.

PackpblBatoLladacsa KHomnka and Bbl60pa N pucoBaHnA pacnpegenntensd KBapTupHoro.

PackpblBatowasicsi KHoMka [f/1 BblGopa U PUCOBaHUA KBAPTUPHOTO pacrnpepenmvtens
BEHTU/ISIMW.

e O]

PackpbliBatoLLasAcs KHoMka A1 Bbibopa 1 pucoBaHus 4BOVHOIO pacnpeaenurens, nogada
cHOKy.

N

PackpblBatowasicsi KHoMKa /151 BbIGopa U pUcOBaHUsA 4BOVHOIO pacnpeaenuTesns, nogaya
CHW3Y, BbIXO/bl BBEPXY.

PackpblBatowascs KHomnka A1 Bbibopa 1 prucoBaHusa [BOIMHOIO pacnpeaenvrens, nogada
CHU3Y, BbIX/1bl BBEPXY U BHU3Y.

PackpblBatoLlasacsa KHomnka A Bbl60pa N pucoBaHnA C*)I/U'IprOB.

PackpblBatowasicst KHoMKa /18 Bbibopa 1 pucoBaHuUs rpsiseBuka.

ESEX e

PucosaHue Lwaiib.

~
=
n

PvicoBaHvie CONpOTMB/IEHUIA C N3BECTHLIM KO3dhdmLMeHToM pacxoaa Kv

PricoBaHvie NyHKTOB, AAKOLWLMX CUrHaUT laB/ieHust A1 cTabunmsatopa pasHuLbl JaBeHus!.

PackpblBatowascs KHonka A8 Bblbopa M puUcoBaHUs NPOM3BO/ILHOMO TUNa apmartypsl,
Bbl6paHHOI U3 KaTasiora nporpaMmbi.

URSlEE

PackpblBatowasicsi KHoMka /1 BblGopa M pUCOBaHUS MPOM3BO/ILHOTO TUMA apmartypbl,
BbIGPaHHOI M3 KaTasiora Nporpammbi.

Ipadmyeckme anemMeHTbl U3 3TON 3aKkNafki BCeraa BCTaB/ieHbl B CTaHAAPTHBIN C/ioi ApMaTypa.

5.16.4 Cwucrtema ogHOTpPYOHas - 3akfiagka

3akniagka COAEPXUT KHOMKWU, CHyXallje A/ PUCOBaHWS 3/IEMEHTOB OAHOTPY6GHOI CUCTEMbI
OTOMN/IEHVSI.

—fEwL=n
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OTAenbHbIM KHOMKaM NpUnucbIBatOTCS criefyroLpe yHKL W

E PackpbiBatoLasiCsi KHOMKa AaeT BO3MOXHOCTb A/ Bbl6opa Tvna Tpyé U pucoBaHus
Tpy6onpoBoA0B OAHOTPYOHON CUCTEMbI OTOM/IEHNS.
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E PackpblBatowasicsi KHomMka AaeT BO3MOXHOCTb /1A BblGopa Tuna Tpy6 W prcoBaHus
BEPTUKaUTbHOTO 3aMblIKAIOLLEr0 y4acTka B OA4HOTPYGHOI cucteme.

E PackpblBarowascs KHoMka AaeT BO3MOXHOCTb /19 Bbi6opa Tuna Tpy6 M pUCOBaHMs
rOPU30HTAsILHOTO 3aMbIKAIOLLIEr0 yYacTKa B OAHOTPYGHOI cucTeme.

&

PackpbiBaloLLasAcsa KHOMKa AaeT BO3MOXHOCTb A/ Bbibopa W pUCOBaHUSA  BEHTU/IEN
OTONUTE/IbHOTO NPMG0opPa, NCNOSb3YEMbIX B OAHOTPYOHOI CUCTEME OTOMNIEHNS

i

PackpblBatowascst KHOMKa AaeT BO3MOXHOCTb AJ151 BbIOOpa U PUCOBAHMSI  Y3/10B HUXXHETO
MOAK/IOYEHNST  OTOMUTENIbHOTO MPMBopPa, WCMOMb3yEMbIX B OAHOTPY6HOW cucteme
oTonseHus

o

PackpblBaloLasaca KHonka AaeT BO3MOXHOCTL ASiA Bbl60pa N pucoBaHuA rapHUTyp ”
Y3/10B H/XHETO NoAKMH4YEHNA, NCMNOJIb3YEMbIX B Op,HOprﬁHOVI cuctemMe oTtonnaeHuna

PackpblBatowascs KHomka faeT BO3MOXHOCTb AJ/11 BblGopa U pUCOBaHWSI  arperaTHoro
BEHTWNA A4/151 OAHOTPY6HOI CUCTEMDI

5.16.5 WVCcTO4YHUKM Tena - 3aKnagka

3akniafKa CoAepX T KHOMKWU, CBSI3aHHbIE C PUCOBAHWEM WCTOYHMKOB Tensa WM NpPoV3BOJIbHbIX
TOYEK, NUTaoLLYIX 060pYyA0BaHVE.
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OTAeNbHbIM KHOMKaM NPUMNMChIBAOTCS crieaytoLme dyHKLNK:

PucoBaHune KoT/ia HanosibHOro.

PucoBaHune Tennoob MeHHuKa.

PucosaHue naHenbHOro Tens1I006 MEHHUKaA.

]

Q PuncoBaHue KoTna HaCTEHHOr 0.
H|

¥

3

PucoBaHuve rnaBHOro nyHKTa NUTaHua 060py,CI|OBaHI/IFI.

@ PackpblBatoLladacsa KHomnka and Bbl60pa N pucoBaHnAa rmapaBanv4eCKnX CTPEsIOoK.
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PackpblBaloWasicsl KHOMKa A1 Bblbopa M pUCOBaHUA TUAPABIMYECKUX CTPESIOK C
Hacocamu.

PackpblBalowasicsi kKHomka [Ansi  Bblbopa UM PUCOBAHUA  HACOCHbIX rpynn  CO
CMECUTE/TbHLIMU BEHTU/ISIMU.

PackpblBatoLladacsa KHomnka and Bbl60pa N pcoBaHNA HACOCHbIX rpynnm.

PackpbiBatoLasiCsi KHOMKa Ans BblGOpa M PUCOBaHMSA HACOCHbLIX T[Pymnn, KOHTPOSb
06paTHOM JIMHUK.

PucosaHve HacocHOro Moaysis.

PvicoBaHve HacoCHOro moaynsi ¢ 6alibacom.
PricoBaHvie HAaCOCHOI CMECUTEe/IbHOI YCTAHOBKU C ABYMSI BEHTUMAMM.

PucoBaHne HacOCHOI CMeCUTESbHOI YCTaHOBKMN C 3-X0,EI|OBbIM CMecCcuTesibHbIM
BEHTWEM.

PucoBaHne HaCOCHO CMECUTE/bHOM YCTAHOBKN C 3-XO[0BbIM CMECUTE/IbHBIM BEHTUIEM
1 c 6aiinacom.

PucoBaHmne HaCoCHOW CMEeCUTENbHON YCTaHOBKN C 3-XO40BbIM CMECUTESIbHLIM BEHTU/IEM
Ha o6paTHoM Tpybonposoje.

PucoBaHne HaCOCHOW CMECUTE/bHON YCTaHOBKN C HACOCOM U C 3-XOA0BbIM BEHTU/IEM Ha
o6paTHOM Tpyb6onpoBoae.

PvcoBaHve HacOCHOI CMeCUTEe/IbHOI YCTaHOBKU C 4-XOA,0BbIM BEHTU/IEM.

PucoBaHmne HaCoCHOW CMECUTEbHOM YCTAHOBKN C 4-XO40BbIM CMECUTESIbHBIM BEHTUIEM
1 c 6ainacom.

PucoBaHmne HacocHol I'IO,EIIMeLLII/IBaPOLLl,eVI YCTaHOBKM C HACOCOM 1 ABYMA BEHTU/IAMMW.

padmueckme 3NemMeHTbl C 3TOW 3aK/afKy BCeraa BCTaB/IeHbl B CTaHAAPTHbIN CMON ICTOUHMKN
Tenna wm CmecuTesibHble YCTAaHOBKMW.

Ha kaxgoii cxeme Heo6GXoAMMO MOMECTUTb OAMH (M TOMbKO OAMH) UCTOYHVK Temnna, 4Tobbl
nporpamMmMa Bo BPeMsi pacHeToB CMOI/1a pacno3HaTh, C KAKoro MecTa HauHaeTcs 060pyaoBaHye.
BHUMAHNVE !

AKTyanbHas BEpCcUsl NporpamMmMbl He nNoabupaeT 3Ha4YeHWe UCTOUHMKA Tena.

5.16.6

KBapTupHbIle CTaHUWK - 3aknagka

3aknagka COAEPXNT KHOMKW, CBA3aHHbIE C pUcoBaHNeM KBapTUPHbIX CT&HLI,I/II7I.
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OTAenbHbIM KHOMKaM NpUnucbIBatOTCS criefyroLpe yHKL W
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PackpblBatoLlasacsa KHomnka A Bbl60pa N pucoBaHnA KBapTUPHbIX CT&HLI,I/II7I.
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@ PackpbiBatoLLasAca KHOMKa A/19 Bblbopa 1 pucoBaHusa 6ydepHbIxX Hakonutesnen Tensa.

2 PackpblBaoLWAasics KHoMka 47151 Bbioopa U prcoBaHusi 6ydepHbIX HaKonuTenein Tenna c
Hacocamu.

5.16.7 YcTpoWicTBa - 3ak1aaka

3aknazKa coaepXuUT KHOMKK, CBSI3aHHbIE C PUCOBAHMEM APYrUX YCTPOACTB, KOTOPbIEe MOryT
MPVCYTCTBOBATb Ha PUCYHKE CXEMbI 060PYA0BaHUS.
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OTAeNbHbIM KHOMKaM NpUNMCbIBAOTCS Crieayrowme yHKL M

g PucoBsaHve cumBosia Hacoca.

3 PucoBaHue cmBo/ia cnapeHHoro Hacoca.
i PucosaHve cnmBo/ia aBToOMaTU4eckoro Bo3A4yxX0BbIMyCKHOMO K/anaHa.

J PucoBaHue cumBoia TepMomeTpa.

1 PvcosaHve cumBosia MaHoMeTpa.

= PucosaHve cumBoia paclumpuTesibHOro 6aka ¢ NogK/to4YeHNeM CHU3Y.
= PucoBaHue crmBoia paclumpuTesibHOro 6aka ¢ NoAKIIYEHNEM CBEPXY.
4 PucoBaHve cumBoia npefoxpaHnTeIbHOro KnanaHa.

(1 PucoBaHmne cMBO/1a HXHETO TEPMUYECKOrO LIMPKY/IALMOHHOIO MOCTa.
H

PucoBaHve cMBOsia BEpXHEro TepMn4ecKoro LMpKyIsaLMoHHOro MocTa.

Ipacmyeckme anemMeHTbl C 3TON 3aKNaKn BCerga BCTaB/ieHbl B CTaHAAPTHbIN €0 YCTpocTBa.

BH/MAHWE 11
AKTyaribHasi Bepcusa nporpaMmMbl He nNogbupaeT YCTpPoNCcTBa C 3To 3aknagkn. OHM MeroT
NCK0UNTENBLHO rpacnyeckuin xapakTep.

5.16.8 KOHCTpyKUUA - 3aKnagka

3aknagka coaepXuT KHOMKKU, CBSA3aHHble C PUCOBaHNEM KOHCTPYKTUBHbLIX 3/IEMEHTOB U 3TUKETOK
YCTPOWNCTB, HAXOAALLMXCA B 060pYyA0BaHUN.
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OTAeNbHbIM KHOMKaM NpUMn1cbIBatOTCS creaytolme yHKLUK:

L’] PucoBaHme 30H NOMELLEHWIA.
—| CospaHue crcTeMbI NEPEKPbLITUIA.
= .
PucoBaHmne ogNHOYHbIX NEPEKPLITUIA.
o
PucoBaHne 0TMETOK COOTBETCTBUSA.
+[1.00
PucoBaHne oTMeTKuN.
Fo
PucoBaHmne ropnsoHTasIbHON pa3mMepHON SINHUN.
=1
“I PucoBaHve BepTuKasibHON pasMepHO IMHUN.
a2n
< | PucosaHue 3TVKeTKI anieMeHTa 060pyA0BaHuS.

30HbI MOMeLUeHNIA Bcerga BCTaBNAKTCA B CTaHAapTHblA  c/oin MomeleHna. Cuctema
NepekpbITUA U OAMHOYHbIE NMEPEKPbITUA OTHOCATCA K CMOK MepeKpbITUSA, OTMETKU - K CJI0K
OTMeTKWN. 3aTO 3TUKETKMN 3/IEMEHTOB B 3aBMCMMOCTHM OT BUAa €e 3/IEMEeHTa BCTaBNAKTCS B C/I0i
OTMKeTKM apmaTtypbl WM  DTUKETKU  OTOMUTESIbHbIX MNPMOOPOB WM DTUKETKU
Tpy6onpoBoAOoB. Pa3mepHble NIMHUN OTHOCATCS K TEKYLLEMY C/I0H0.

5.16.9 [padhuka - 3aknagka

3aknagka COAEPXNT KHOMKKN, CBA3aHHbIE C pUcoBaHMEM TUNOBbIX I'pa(*)VIl-IECKI/IX 3/IEMEHTOB.

s NADOEO® @ wimXE o AR
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OTAenbHbIM KHoMKam npunncbiBardTCA cneaywwpe beHKLl,VII/II

PucoBaHune Touek.

PucoBaHue nnHuii.

PucoBaHwue TpeyrosibHUKOB C 3a/IMBKOIA.

PricoBaHne NpsiMOYro/lbHVKOB.

PucoBaHve npsaMoyrosisH1UKOB ¢ 3a/IMBKOIA.

PucosaHne okpy>kHOCTH.

PricoBaHne OKPYXHOCTU C 3a/TMBKOIA.

PucosaHune ayr.

iR

PucoBaHwne ayr ¢ 3a/IMBKOIA.

TXT

Beop TecTa.

El

BBop TekcTa B pamke.

TEXT

PuncoBaHne TeKCTOBbIX 3TUKETOK.
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il BcTtaBka pucyHka WMF n BMP 13 6ydepa o6meHa nim 13 thaiina.
= PepakTnpoBaHue C/I0eB PUCYHKA..
8 MepeHoc Ha apyroli c/ioli 06 bEKTOB, BblAENEHHbIX HA PUCYHKE.

Mpadmyeckmne anemeHThbl C 3TON 3aKMafKn BCcerga BCTaB/IATCA B C/I0i, akTyaslbHO BblOpaHHbI B
packpblBatloLLEMCS CMUCKe C NPaBoil CTOPOHbI KHOMOK. He MoryT 6bITb BCTaB/IEHbl B CTaHAAPTHbIN
C/I0/i pUCYHKa 3a UCK/I0UYEHMEM C0SI € CMMBOJIOM O (Hy/b).

Monb3oBaTeslb MOXET Onpeae/nTb NMPaKTUYECKN HeorpaHNYEeHHOE YMC/I0 COBCTBEHHbIX C/IOEB, B
KOTOPbIEe MOrYT GbITb BCTaB/IEHbI BCE 3/IEMEHTLI C 3aKn1aaku I'padouka.

Takxe MOXHO NepeHecTn paHee BCTAB/IEHHbIE 3/IEMEHTbI PUCYHKA Ha APYroi Cioi Npv nomoLLy
KOMaH/bl [lepeHecTy Ha Apyroli C/I0i U3 MeHto [paBka.

5.16.10 Pa3MHOXeHune 1 6710KN - 3aKnagka

3aknagka coaepX1T KHOMKN ObICTPOro pa3sMHOXEHUS] (OPAarMEHTOB PUCYHKA M BCTaBKU FOTOBbIX
O/10KOB.

fef %090 SE @E= 1 2 3 4 5 6 7 7
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Pa3MHOXeHVE B/IEBO Bbl€/IEHHOIO (oparMeHTa puUcyHKa.

I¢]

Pa3mMHOXeHMe Ha caeayoumin aTax BblAe/IeHHOro (*)paFMEHTa PUCYHKa.

[

-+

L

Pa3MHOXeHVe BNPaBO BblAeNEHHOro dyparMeHTa pucyHka.

il

JocTtyn K  6/0kam, coaepxawymM giparMeHTbl TPagULMOHHOTO 060pYyA0BaHMS Npu
BEPTMKa/IbHOI pa3BofKe.

= Joctyn Kk 6G70kaM, cofepXalpmM (parMeHTbl TPaAWLMOHHOTO 06GOpPYA0BaHUA Mpu
~ TOPU3OHT&/TLHOV NMOKBAPTUPHOI pasBojKe.
B JocTyn K 60kaM, coAepxauym parMeHTbl TPaAWLMOHHOTO 060pyAOBaHMs Npu
rOpVU3oHTasIbHO pa3BOAKeE C pacnpenenTesieM.
1 7
JocTyn K 6710kaM, CO3/1aHHbIM NO/b30BATE/IEM.
-+
* 3 CosaaHue HOBOro 6/10Ka B BUAE 3/IEMEHTA, BblAENEHHOMO HA PUCYHKE.

5.16.11 TllnaHbI - 3aKnagKa

3aknagka COAEPXNT KHOMKWU, Cyxallime Ana pucoBaHUA Ha nsiaHax 3/1EMEHTOB 060py,£l,OBaHI/IFI n
CBS13bIBaHNS N/IAHOB CO CXEMOIA.
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OTAeNbHbIM KHOMKaM NpUMn1cbIBatOTCS creaytolme yHKLUK:

E‘ PvicoBaHve noaaroLLyix Tpy60npoBo10B.

EI PucoBaHne o6paTHbIX Tpy60ONpoBOA0B.

EI PvicoBaHmne ofiHOTPYGHbIX TPYGONPOBOAOB.

PucoBaHve apMatypbl.
il

PvicoBaHvie oTonuTe bHbIX NPYGOPOB.

PucoBaHve noanobHbLIX OTONUTEbHLIX ﬂpl/l60p08.

Sl Bl

w
=
=
=

BcTaBka onvicaHusi NPov3BO/IbHOTO 3/lEMEHTa 060PYA0BaHUS.

]
-

BcTaBeka onucaHus nomMeLleHunA.

o,
ra
=

S

PrcoBaHue 3TUKETKM NPOU3BOJILHOIO 3/1eMeHTa O60pyﬂ,OBaHI/IFI.

By

BkoueHne pexuima CBA3bIBaHNA CXeMbI C MNJiaHamMMu.

5.17 MpuHUMNbI HYMepaunun 3n1eMeHToB 060pyA0BaHUS

BBOA [AaHHbIX, KaKk U aHa/M3 MOJlyYeHHbIX Pe3y/bTaToB, MOXHO 3HAYMTENbHO O6NEerYnTb,
COOTBETCTBEHHO NPOHYMEPOBAB OTAE/bHbIE 3/1eMEHTbI 060pyA0BaHMsl. He06X0ANMO HyMepoBaTh
pasBogsuye TPyGONpoBOAbl, OTan/MBaeMble MOMELLEHNSl, a Takxe Te MOMELLEeHNsl, yepes
KOTOpbIE NPOJIOXEHbI TPYGOMNPOBOAbI NPOEKTMPYEMOr0 060pPY/10BaHMSI.

Onpep,eneHvle Hymepauun He C/AMLLIKOM TOYHOE, TaK KakK B ,ﬂ,el\flCTBMTeﬂbHOCTM 3/1eMeHTaM
oﬁopy,qosaHMﬂ MOXHO npmuceamBaTtb CMMBO/Ibl, COCTOALLME KaK U3 LLI/I(*)p, TakK U N3 6yKB. B TekcTe
ncnosib3oBaHbl TEPMUHBI, B NMOpAAKE 3aMEHbl, HOMEP N CUMBOJI.

O6uwpe TpeboBaHNsi, OTHOCUTENILHO HyMepaLuu1, cneayoume:

1. Kaxgblil y4acTOK CeTu pasBoasiyx TPybonpoBOA4OB AO/MKEH MMETb CBOW HOMep (CUMMBON),
npuyem nogawupe n obpaTHble TPybONPOBOAbI paccMaTpuBaloTCA 0C060. DTO O3HAYaeT,
4TO NoAaroLmii n o6 paTHbIi TPY60NPOBOAbI MOTYT UMETb OAMH U TOT e Homep (cumBon). Tak
Kak MHpopMauuss O COeAMHEHMsIX TPyOGONpOBOAOB M APYrMX 3/IEMEHTOB 060pYyAOBaHMSA
CUMTbIBAETCA C pUCYHKa rpadwmyeckun, To nporpaMma He TpebyeT, 4To6bl yyacTKuM Obln
NPOHYMepOBaHbl, OAHAaKO, MpucBavBasi HOMepa ydyacTkam, UTOMM pacyeToB B Tab/IMYHOW
doopme 6yayT 60nee HarnAaHbI.

2. Kaxaplil notpebuTtenb Tenna AO/DKEH UMETb TakOW e camblii HOMEp, Kak M yyacTok, K
KOTOPOMY OH NOAK/IHOYaEeTCH.

3. Kaxxgoe nomelleHne [OO/MKHO WMETb CBOM YHMKas/bHbIA HOMep (cumBos). Ha cxeme
060py0BaHMA TO Xe camoe MOMELLEHNE, KaK 3/IEMEHT PUCYHKA, MOXET pacnonaratbCs B
HECKO/IbKNX MecTax, OHaKo BCerga OTHOCUTCSA K TOMY e camoMy Habopy AaHHbIX.

Uto6bl 60/1ee adhdpeKTUBHO MCNO/b30BaTb MHCTPYMEHTLI Pa3MHOXEHMA rpadoMiyeckmx AaHHbIX Ha
cxeme, AOCTYMNHble U3 MeHw [IpaBka, Heo6XxoA4MMO MPOM3BOJIbHO MPOHYMEPOBATbL 3/1IEMEHTbI
o6bopyanoBaHuns. Ha Pwuc. 5.84. npeactasnieH npvMep Hymepauunm oOTAefbHbIX 3/1eEMEHTOB
060pyaoBaHKA. Hmke onucaHbl pekoMeHAyeMble Cnocobbl Hymepaw, i,
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MpviMep HyMepaL1 NOMELLEHUI N y4aCTKOB

Hymepauua nomeLweHni

Homep (C1mMBO/) NOMELLEHMSI MOXET COCTOATb 13 NATU 3HAKOB (L1dp 1 6YKB).

PekomeHayeTcA, Ha KaxaoMm oyepefHOM aTaxe yBenuymeaTb Hymepauuto Ha 100 wam Ha 1000,
€C/IM YNCI0 NOMELLEHMIN Ha ogHOM aTaxe 6osblwe 100. B TakoM crlyyae NOMeLLEHUS Ha NepBOM
3Taxe MMelT Homepa (cumBonbl) 1, 2, 3, U T.4., HA BTOpoMm 3aTaxe 101, 102, 103 v T1.4., Ha
Tpetbem ataxe 201, 202, 203 n 1.4,

Ecnn pacnonoxeHne NoMeLIEHU A Ha NOCNeAYHLWLMX 3Taxax Takoe e camoe, TO 3TO He06XoANMO
ncnosib3oBaTb NPy Hymepauuu. Hanpumep, Tam, rae Ha Nocnenylowpmx aTaxax UMeETCAa Takme xe
camble WM Nofo6HbIe MOMELLEHNS, TO UX HEOOXOA4MMO NMPOHYMepoBaThb C/iefyHLWyM CNnoco6oM:
100 - Ha nepBom aTaxke, 201 - Ha BTOpoM aTaxe, 301 - Ha TPETbEM 3TaXKe U T.4,.

Hymepauus NOMELUEHWA, COrMacHO  BbllLENPUBEAEHHBIM NpaBuiaM, MO3BOJSIET  YCKOPUTb
cOo3aHve AaHHbIX 06 ouepeaHbIX ATakax C NOMOLLBH KoMaHAbl CreayoLmii aTax.

Hymepauus ceTn Tpy6onpoBoaoB

Homep (cvmBO/) yyacTka COCTOMT U3 ABYX YacTeil. MepBas U3 HUX - 3TO TPex3HauHbIA (GYKBbI 1
undpbl) HoMep (CMMBOJST) CTOSIKA, K KOTOPOMY MpUHAA/IeXUT YyyacToK. BTopas 4yactb -
NATU3HAYHBIN (BYKBbI 1 LMPbI) HOMEpP (CUMBOJT) yHacTKa B OKPECTHOCTU CTOSIKa.

PekomeHayeTcsi, Kak WU B C/lydae MOMELUEHUM, Ha O4epefHbIX 3Taxax yBenmumBaTb HOMeEp
(cumBon) yyacTka Ha 100 nam Ha 1000.

B cnyyae cCMMMETpPUYHOI ceTn TpybonpoBOA4OB NoAalWMM U 06paTHbIM yyacTkam HeobxoanMmo
npuceavBaTth Te e camble CUMBO/IbI.

Mpn HyMepauum CeT ropu3oHTasIbHbIX TPYOOMNPOBOAOB, PA3BOASALLYX BOAY K CTOSIKaM, 3a CUMBO/I
MOXHO NPUHATL 6YKBY R (pa3Bogka).
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CobnogeHve BbILLENPUBEAEHHbIX peKkomeHAaaLnii cnocobcTByeT 3HaUUTENTBHOMY
COBEpLLEHCTBOBAHNIO NpoLecca BBOAA AaHHbIX.

Hymepauusa otonnTenbHbIX NPU60POB 1 APYrnx noTpebutenein Tenna

OTonuTesibHble NPUGOPbI U Apyrve NoTpeduTenn Tenna He TpebylT Hymepauun, Tak Kak
nporpammMa cama yCTaHOBUT VX Homepa (CYMBOJIbI). OHU MOTYT GbITb TakMMK e CaMbiMU, Kak ©
Homepa (CMMBO/Ibl) y4aCTKOB, Ha KOTOPbIX NOAK/OYAIOTCS.

CMOTpU Takxe:

Beog gaHHbIX, BBOA AaHHbIX B Tabaumubl, PUcoBaHWe Cxembl U BBOA [aHHbIX, CBA3aHHbIX C
aJieMeHTamMu 0bopyaosaHus.

5.18 Kputepuii Bbibopa TemrnepaTypbl noga4vym B NPOEKTe
perynmpoBaHuns cyLlecTByoWero o6opyaoBaHus

OueHb BaXHbIM MOMEHTOM NPY BbINO/IHEHWN PacyYETOB NPOEKTOB CYLUECTBYHLLEr0 060pya0BaHus
LleHTpa/IbHOrO OTOMNJIEHUSI SIBNSIETCS NOAO0P COOTBETCTBYHOLLEA TeMNepaTypbl NoAatoLen BoAbl.
OHa BMSIeT Kak Ha rmapaB/MYEeCcKyt0 XapakTepncTky 060pyAoBaHust, Tak 1 Ha No460p MOLLHOCTH
noTpebuTenel Tenna aAns HyXa TensbiX NOMELLEHWIA.

He cylecTByeT YHMBEpPCA/bHbIX KPUTEPUEB, [OAKOMX BO3MOXHOCTb A/ ONpefeseHus
COOTBETCTBYIOLLE/ TemnepaTypbl nogawleli BoAbl. OHAKO MOXHO [aTb pPsf  YyKasaHwid,
KOTOPbIMM HEOGXOAMMO PYKOBOACTBOBATLCS MW ee Bblbope.

Uallle Bcero Temneparypa nojgauv onpefensercs MeTofoM NnocsieaoBaTe/lbHbIX NPUGIKEHUIA 13
aHa/m3a npeablayLmx pacyeToB. B Takom c/ydae Heo6XoAMO:

1.MpeasaputesibHO NPUHATL BEIMYMHY HOBOW Temneparypbl nogavv npub/m3nTelbHO paBHOW TOW,
KoTopas 6bls1a 3agaHa B CTapom nNpoekTe o6opyaoBaHus. Eciv 3gaHne 6b1710 yTenIeHo, To HoBas
TemnepaTypa nogayv 4osvkHa 6biTb HdKe TemnepaTypbl, NPUHATON B NPOEKTe 34aHUs nepes ero
yTen/sieHnem.

2.BbINONMHUTL pacyeTbl 4715 NPUHATON TeMnepaTypbl nogayun.

3.MpoaHa/m3npoBaTb MNOJyYEHHblE WUTOIM pacyeToB B CJ/lydae Hey40B/eTBOPUTE/bHbIX
pe3ynbTaToB, OnpefenvTb HOBYH Temneparypy nogayv 1 3aHOBO BbIMOMHWUTL pacyeTbl A0
MOMEHTa NoJlyYyeHus yA0B/IETBOPUTESIbHBLIX Pe3y/bTaToB.

Mpv nogb6ope Temneparypbl Nogavv o4eHb nosesHa nHgopmaumsa 13 Tabnmubl ¢ 06LLMMU_ UTOramm
pacyeToB, oTO6paxaemasi C NOMOLLI0 KoMaHabl O6ume n3 meHwo MTorn. Coagepxawasacs B Hel
MHpopMaL s O rMapaBMYeckoM CONPOTUBIEHUN 060PYAOBaHUsA, KONIMYECTBE NeperpeBatoLLyx 1
HeLorpeBatoLLYX OTONUTESbHbIX NPUOOPOB, a TakXe Ync/ie NeperpeTbiX U HeLorPeTbIX MOMELLEHWUNA,
no3BonsieT ObICTPO ybeauTbCA COOTBETCTBYET /M nofobpaHHas Temnepartypa nogauv Ans
perynmpyemoro o6opyzoBaHus

Mpn aHa/m3e WTOTOB pPacyYeTOB pellallyMU  NMoKasaTensamMym O NPaBWIbHOCTU  MPUHATONM
TemnepaTypbl NoAa4n yalle BCero siB/SHOTCS:

® KO/IMYECTBO NEPErPEBAIOLLIX N HEAOTPEBALLMX OTOMNUTESbHbIX MPMGOPOB;
® KO/IMYECTBO NEPEerpeTbixX 1 HeAOrPETbIX NOMELLEHUIA;
* ryapaB/MYeckoe ConpoTUB/IEHVE 0GOPYA0BaHUS;
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® CKOpPOCTb MOTOKA TEM/IOHOCUTENISI B TPYOOMNpPOBOAX.

OCHOBHbIM 33faHVMEM NPOEKTa SBASETCA NoAGOP MOLHOCTU CYLWECTBYOLWMX OTOMUTENbHbIX
NMPrGOPOB A1 HOBbIX HYXA TEN/bIX NOMELLEHWA. B CBA3M C 3TUM HOBYK Temmnepatypy nogaum
HY>XHO MoA06paTh TakMM CNoco60M, YTOOblI MaKCUMa/lbHO YMEHbLUMTL YMC/IO0 NEpPErpeBatoLLyX 1
Hef,0rpeBatoLLMX OTONUTESbHBLIX NPMGOPOB B NOMELLEHNAX. ECM 3HaUMTeNlbHAs YacTb NOMELLEHWIA
oborpeBaeTcs 4vepes rpynny OTONUTESbHbIX NPUOOPOB (HECKO/IbKO OTONUTE/IbHbIX NPUOOPOB B
NOMELLEHNN), TO MOXHO MWUHMMMU3NPOBATb YMC/I0 MEPErPETLIX U HEAOrPETbIX MOMELLEHWUIA NyTEM
N3MEHEHUS KONMYECTBA OTOMUTE/bHBIX NPMOOPOB. [lonyckas BO3MOXHOCTb M3MEHEHUSI BE/TMUMNHBI
oTONUTENbHBLIX MPUOOPOB, MNpu noabope Temnepatypbl nogavynm HeobxoaMMo cTapaTbCs
MVHMMMW3NPOBATb UYNC/I0 MEPErpeBaroLyX OTOMUTENbHLIX MPUOOPOB C YC/IOBMEM, UYTO 3TO HEe
NpUBEAET K 3HAUMTE/TbHOMY POCTY YKC/ia HEA0rPEBAIOLLYX OTONUTE/bHbIX NPM60pPOoB. Heobxoanvo
YyUUTbIBaTb TOT (UakT, YTO MCUXO/IOMMYECKN MOSIb30BaTE/lb NMOMELLEHMS CKOPEee He COrlacuTcs C
YMEHbLUEHVEM BE/IMUYMHLI OTONUTE/bHBLIX MPUOOPOB, Yem OyaeT MpPOTMB WX YBEMYEHUS C
YC/I0BMEM, YTO /151 3TOT0 eCTb COOTBETCTBYHOLLEE MECTO.

C M3MeHeHVeM TemrnepaTypbl Nnofayn CBsi3aHO M3MEHEHVE MOTOKAa TEMSIOHOCUTENS, a 3HAUUT ©
rmapaBnMyeckoe  COMPOTUB/IEHWE  BCEro  o6opydoBaHWs. B 6o/blUMHCTBE  C/ly4YaeB
rmapaBMYeckoe COMpPOTUB/IEHMEe 06O0pYAOBaHUS He MOXET 6biTb OCHOBHbLIM KpuUTepuem npu
nog6ope Temnepatypbl nogaun. Ckopee criefyeT 3a/I0KUTb BO3MOXHOCTb /711 3aMeHbl Hacoca,
yeM noAo6paHHas!, UCXOs U3 MPEXHETO KpUTepusi, TemnepaTypa nofgaqyn BbI30BET 3HAUUTENTbHOE
M3MEHEHNe MNOTOoKA TEM/IOHOCUTENS U CBS3AHHOTO C HUM T[VAPaB/IMYECKOTO COMPOTMB/IEHMS
o6opynoBaHusi. Yaile Bcero 6osiee  AELIEBbIM  pELLEHUEM SIBMSIETCS  3aMeHa CTaporo
LIMPKY/SLMOHHOIO HAcoCa, a He 3MEHEHWe BeIMUMHbI OTONUTE bHBLIX NMPMOOPOB, BblTEKaroLlee U3
VX TENSI0BOr0 HECOOTBETCTBYSI.

DTO He 03Ha4yaeT, YTO MOXHO MPOM3BOJILHO U3MEHATL TeMnepaTypy nogayv u He obpawatb npu
3TOM BHMMaHWE Ha [MApPaB/MYECKOE CONpPOTUBEHWE 060pyaoBaHns. Cravwkom 60/bLioe
CHWKEHME TemnepaTypbl MoAayn MOXET MoB/iedb 3a C060l Ype3MepHbli POCT COMPOTMBIEHMS
060pyaoBaHMs. 3aTo C/IMLKOM BbICOKasi TeMneparypa nogadn MOXeT NMpUBECTU K Ype3MepHOMY
nageHno NoToka Ten/IoHOCUTENst B TPy6onpoBogax.B HEKOTOPbLIX Crlyvasix, €C/M N3BECTEH BECH
AnanasoH 3HayeHuin TemnepaTypbl Mogayn 060py[oBaHWus, KpuTepuii nogbopa  TensioBoi
MOLLHOCTM OTONUTENIbHbIX NPUOOPOB ANA HYXA MNOMELLUEHUA He MNOANEXMT CYLUECTBEHHOMY
M3MEHEHWIO, TOoraa cnepyeTt yAOCTOBEPUTLCS, €CTb /M Takas Temneparypa B 3TOM Auana3oHe,
NPy KOTOPOW rMApaB/IMYECKOE COMPOTMB/IEHNE 060PYAOBaHMA MO3BOIMT  UCMO/b30BaTh
CYLLECTBYOLMIA Hacoc.

Ha kauecTBO peryimpoBaHunsi B/IMSIET TakXe CKOPOCTb NOTOKa BoAbl B Tpybonposogax. CrmLKOM
Masiasd CKOpPOCTb BOAbl COMYTCTBYET Ype3MEepHOMY OX/TaK4EHWUI0 BOAbI B TpybonpoBogax U K
NOSB/IEHMIO NPO6G/IEMbI, CBA3AHHOW C aBTOMATMYECKUM yAasieHneM Bo3ayxa M3 060pyaoBaHUS.
Mpy cAnWwKoM 60/bLUMX CKOPOCTSX MOIYT MNOSIBUTLCSA MNPO6/EMbl C LyMOM. WHdpopmauuio o
CKOpOCTM MOTOKa BOAbl B TPy6OMNpoBOAax MOXHO Havitu B Tabnvue Wtorn - Tpy6onposopabl,
BbI3blBAEMON M3 MeH WTorM € nomolpd KomaHabl Tpy6onposodbl. WHdopmaumns o
Tpyb6onpoBoAax, B KOTOPbIX TEMN/IOHOCUTENb MPOXOAUT CO C/IMLLKOM Mauioi WM C yepecuyp
60/bLLOV CKOPOCTbIO, HAXOAUTCS B CNMCKE OWMOOK, 0TOOGPaXaemMoro 3 MeH MTorm ¢ nomoLLsHo
KoMaHabl OUWMOKN. MUHUMaIbHYIO M MakCUMaslbHYH0 CKOpPOCTb BOAbl B TpybonpoBogax, npwu
MeHbLLE 1 60/bLLIE KOTOPbIX MporpaMma BbIBOAMT NpeaynpexaeHne B Cnnucke ¢ owmoKamm, MOXHO
yCTaHOBUTb B NapameTpax pacyeToB (CM. MeHo PacueTbl, komaHga MNapameTpbi).

Npn onpepeneHuu HOBOWA TeMneparypbl nogadu cnegyeTt NnOMHUTL YTO:

CHmxeHune TeMneparypbl nogayvy BbI3OBET:

* YBE/IMUYEHE YNMC/Ia HEZlOTPEBAIOLLMX OTONUTE/bHBIX MPUGOPOB U HEAOTPETLIX MOMELLEHWI;
® POCT CKOPOCTM NOTOKA TEMN/IOHOCUTESNISt B TPY60NpPoBOAaXx;
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® POCT IMAPaBIMYECKOrO CONPOTMB/IEHMSI 060PYA0BaHUS;
* yMeHbLLUEHME OX/TaXKAEeHUA BOAbI B pa3BOASALLYX TPy6ONpoBoOAax;
® YMEHbLLEHME YKC/Ia NeperpeBatoLLIX OTOMNUTESbHbIX MPUOOPOB U NEPErPETHIX NMOMELLEHWIA.

MoBblWeHNe TeMMNepaTypbl NoAa4Yn BbI3OBET:

® YMEHbLLIEHME YNCIa HeAOTPEBAOLLMX OTONUTE bHBLIX NPUGOPOB 1 HELOTPETLIX NOMELLIEHWIA;
® YMeHbLLEHMe CKOPOCTM NOTOKa TENIOHOCUTE/A B TPYOONPOBOAAX;

® YMEHbLLEHMEe MMapaB/IMYeckoro ConpoTUBEHNs 060pyA0BaHNS;

* YBE/IMUYEHNE OXTXAEHNS BOAb! B Pa3BOAsLLMX TPY6ONpPoBOAaX;

e yBe/IMYEHNE YMca neperpeBatoLLyix OTONUTE bHbIX NPUGOPOB 1 NEPErPETLIX NOMELLEHWIA.

Mpy nogb6ope TemnepaTypbl Nogaun CneayeT NOMHUTL TakXe O TOM, YTO B HEKOTOPbIX Crydasix
BE/MYMHA TEMMNepaTypbl Nofaqn orpaHMyeHa BO3MOXHOCTSIMU UCTOYHMKA Tena.

CMOTpU Takxe:

MeHio [aHHble, KoMaHga Oo6ume, meHw WTorm, komaHga O6uwme, komMaHga Tpy6onpoBodbl,
KomaHaa OLMOKM.
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6 PACYETDI

C Uerbio BbINOIHEHUA pacyeToB A/1s TEKYLLMX AaHHbIX HEOGXOAUMO BblIGpaTh KOMaHAy PacyeTbi
MM KHOMKY Ha MaHe i OCHOBHbIX (OYHKLIWIA MporpamMmbl.

[ns 6bICTPOro Bbi30Ba KOMaHAbl CAYXWT KHOMKa PacuyeTbl, HAaXoAsWaAsiCs Ha naHem
OCHOBHbIX (yHKLIVI NPOrpaMmbl.

@ KomaHAy MOXHO TakXe Bbl3BaTb, HaXkKMMas KfiasuLly Fo.

Bo Bpems pacyeToB nporpamma y4mTbiBaeT napameTpbl pacyeToB, BBEAEHHbIE B 06LLMX AaHHbIX (
3aknagka MapameTpbl pacyeToB).

MporpaMma npeaocTaBnseT BO3MOXHOCTb [1/19 BbINO/HEHWUS NMOMHOCTbLIO BCEX MMAPaBIMYECKMX
PaCUYETOB KaK HOBbIX CUCTEM OTOM/IEHUS], TAK U CYLLECTBYIOLLMX, B paMKax KOTOPbIX:

*  nopbvpaloTca anameTpbl TPYO6ONpoBOA0B,

*  onpeaensitoTcsa rmapaBMyeckme COMPOTMBEHMS OTAE/bHbIX LMPKY/ISILMOHHBLIX KOfew, C
y4YeTOM rpaBUTALMOHHOTO AaB/IEHNS, CBA3AHHOIO C OX/1aXAEeHNEM BOAbI B TPy60npoBogax v
noTpebutensx Tenna,

*  [atoTCA NOMHOCTbLIO NafeHNs AaB/EHNS B CUCTEME,

*  NPOEKTUPYIOTCA NOANOSIbHbIE OTONUTESIbHBLIE NPUGOPHI,

*  yMEHbLIAeTCs M30bITOK [AaBfeHWs B LUMPKYIAUMOHHBLIX KOMbLax nyTem nogbopa
npeaBapuTesNibHbIX HACTPOEK BEHTWIEeN C [ABOMHOW perynvpoBKOi /nMb6o noa6opom
AnamveTpa 0TBEepPCTUIN ApOCCebHbIX LWaiob,

*  yuynTbiBaeTCs HEOOXOAMMOCTb COOTBETCTBUS MMAPaBMYECKOr0 COMPOTUB/IEHNS yHacTKa C
notpebutenem Tenna (dPgmin),

*  noabvparTCca HaCTPOWKW PerysiTopoB pasHuULbl AaB/ieHUsl, yCTaHaB/IMBAEMbIX B MecTax
BblGpaHHbIX NMPOEKTUPOBLLVKOM (OCHOBaHVe CTOSIKOB, B MeCcTax pasBeTB/IeHUs U T.4.),

*  yynTbIiBaeTCs TpebyeMble aBTOPUTETbI TEPMOCTATUYECKNX BEHTUNEN,

*  aHa/mM3MpyeTcs pacxon BOAbl B MPOEKTUPYEMOM 060pYyL0BaHUN.

B pamkax TensioBbIX pacyeToB nporpaMmma peasimsyeT creayroupe tyHKL W

*  onpeaenatTcst TeNIoNoCcTyneHnst oT TPy60npoBOA0B 060PYA0BaHMs!, NPOBEAEHHbIX Yepes
OTAENbHbIE NOMELLEHNS,

*  pacCuUuUTbIBAETCS OX/IaXIEeHMEe TENIOHOCUTENS B TPYGONpPoBoaaXx,
*  OnpeaenstoTcsl BeNMUYMHbI OTONUTE bHBLIX NPUGOPOB,
*  MPOEKTUPYITCS NOANO/bHbIE OTONUTE bHbIE NPUGOPLI,

*  NogGUpalroTCsl COOTBETCTBYHOLME MOTOKM TEMNIOHOCUTEN Ha nogade K MMerLyMcs
noTpeouTensiM Tenna, NPYHUMasi BO BHUMaHWE ero OXaxaeHne B TPYGONpPoBogax, a Takke
TENsIoNoCTyN/IeHnst OT TPYGONPOBOAOB,

*  y4ynTbIBaeTCs BO3,CI,EI7ICTBVIe OoXJ1aKaeHnA pr6OI'IpOBO,CI|OB Ha BEMNYNHY TpaBUTaLMOHHOIO
AaBneHnd B OTAE/IbHbIX LMPKYNALIMOHHBLIX KOJIbLLaxX 1 Ha MOLLHOCTb I'IOTpe6I/ITEJ'I9I7I Tenna.

Mpouecc pacyeToB COCTOUT U3 HECKOSIbKMX 3TanoB. Mocrie Kaxaoro 13 aTanos nporpaMmma
NPoOBEPSET NX HA Ha/IYMe OLIMOOK, HEe NO3BO/IALLMX Aa/lbHelLLee NPOA0/KeHNEe pacyeToB. Ecim
Aa/lbHelLLme pacyeTbl HEBO3MOXHbI, TO NpoLecc pacyeToB 6yaeT npepsaH. MHdopmaumsa 06
owmbKax 6yaeT 3anvcaHa B haiine ¢ 06Hapy>XeHHbIMWN OLUIMGKaMW.

Ecnm B npouecce pacyeToB 6bi/IM 06HAPYXEHbI OLLMOKKW, TO NOC/IE X OKOHYaHKA nporpaMmma
BbICBETUT COOTBETCTBYHOLLEE MHAIOPMAaLMOHHOE COOBLIEHME, a Takke BbI30BET OKHO CO CMUCKOM
06Hapy>KeHHbIX OLUMOOK.
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Hwxe nooyepeiHO ONUCLIBAKOTCA 3Tarbl pacyeTos.

CoxpaHeHue Tekyllero haina gaHHbIX Ha AUCKe

CHauvana nporpaMmma BbICBEUYMBAET ANA/IOrOBOE OKHO C MHApopMau el 06 akTyasilbHOM aTane
pacyeToB M COXPaHAET Ha AMCKe a1 C TEKYLLWMU faHHbIMU.

Haxogswascs B gmMasioroBoM OKHe KHornka MNpepbiBaHve pacyeToB [aeT BO3MOXHOCTb NpepBaTb
pacyeTbl MOC/Ie OKOHYaHUA Kaxxaoro aTana.

KOHTpO/1b 3a NpaBu/IbHOCTLIO PUCYHKA

MpoBepka NpasnIbHOCTU COEAMHEHNIN yHaCTKOB, BXOASALLMX B COCTaB CETU TPy6OonpoBOA0B,
pa3BoAALLMX TEMNSIOHOCUTESb K OTAENbHbIM NOTPE6GUTENAM Tenna.

KoHTposib 3a NpaBubHOCTLIO NOACOEANHEHUS NOTPe6UTE el Tena K CeTU pa3BoasaLLmX
TPy6onpoBOAOB.

OLwm6KKM, 0bHapyXeHHbIe Ha 3TOM 3Tare, BbI30BYT NpepbiBaHve pacyeTos.

KOHTpO/1b 3a NpaBu/IbHOCTLHO BBOAUMbIX AaHHbIXHa 3ToM aTane nporpamma ooHapyxvBaeT
He3anosIHEeHHbIE AYelriKM Tab/mLbl, OLLUMOGOYHO yKa3aHHble KaTaslokHble CUMBOSIbI 1 0603HaYEHUS,
a TakxXe nNpoBepsieT NPaBUIbHOCTb Pacno/IOKEHNS apMaTypbl.

KoHTponmpyeTcsi pacnosioxeHneapmartypbl, KOTopast MOHTUPYETCS Ha CUMMETPUYHbIX
Tpy6onpoBogax.

Owm6KKM, 06HaPYXEHHbIE HA 3TOM 3Tarne, BbI30BYT NpepbiBaH/e pacyeTos.

KOHTPO/1b 3a NPOUEHTHLIMY A0/1MW MOLLHOCTU OTOMUTE TIbHbIX NPUOOPOB B NOMELLEHUAX
N peT npoBepka CyMMapHO NpOL,EeHTHON A0/ MOLLHOCTH, BblAENSEMO OTONUTE bHLIMM
npuéopamu B OTAEe/IbHbIX NOMELLEHUAX, KOTopas Ao/hkHa cocTasiATb 100%.

OwmbKK, OBHaPYeHHbIe Ha 3TOM 3Tane, BbI30BYT NpepbiBaHNe pacyeTos.

Mopbop avameTpoB TpyboNpoBOA40B
Moa6op AnameTpoB TPY6ONPOBOAOB COM/IACHO KPUTEPUSIM, 3a[,aHHbIM B MapameTpax pacyeToB.

OnpegeneHne TensIONOCTYN/1IEHUI, NOA60P OTONUTETbHbIX MPUGOPOB U NOTOKOB BOAbI,
noaxoasLmx K noTpebutenam Tensa.

OnpepaeneHve TensoNoCTYNAEHNIA OT TPYO6ONPOBOA0B, a TakXe Nog60op OTONUTE bHbLIX NPUG0POB.
Mpwn perympoBaHnmM CyLLIECTBYHOLLEro 060pyA0BaHMs NporpaMmMa NoA6MpaeT NOTOKM BOAbl TakuM
cnocobom, 4Tobbl 06ecneunTs Tpebyemyto TEMIOBYH MOLLHOCTbL NOTpebuTeneli Tenna.

Mpw noa6ope NoToKa yunTbIBAETCA A0OMNYCTUMOE, MUHUMA/TEHOE 1 MaKCUMaslbHOE OX/TaXaeHme
BOAbl B NOTPEOUTESISAX, a Tak Xe 3af,aHHasi NpoLLeHTax 405 TensionocTyneHnin, 3ddeKkTUBHO
nepefaHHbIX B NOMeLLEHMEe (COracHO C KpUTEpUSIMY, ykasaHHbIMU B NapameTpax pacyeToB)

Moa6op BeEHTUEN N HACTPOEK A5 NpeaBapuUTeTbHON PeryMpoBKN.
OnpepenexHvie rMapaBINYeCKNX CONPOTUBIEHNI B OTAEMbHbIX LUPKYSALMOHHBLIX KOJbLax
060pyaoBaHMs, a Tak e Noabop HacTPOEKPEryIMPYIOLLIEV apMmaTypbl.

KoHTpo/MpoBaHMe UTOroB pacyeToB.

Ha aTom sTane nporpamma npoBoAUT NOCe4HUA KOHTPOSIb NOJTyYEHHbIX UTOrOB pacyeToB. [Mpn
06HapYXeHUM Cepbe3HbIX OLLMOOK NpepbIBaeTCs NPoLEecC pacyeToB, He A0MycKas Npu 3TOM
coxpaHeHwuedialina ¢ uToramm

AHanuns pacxoga Bofbl B NPOEKTMpyeMOM 060pYA0BaHNN.

Ecnm npu ycTaHOBKe NapaMeTpoB pacyeToB BbiGpaHa onuus aHamnsa pacxoga Bofbl B
o060pyaoBaHMK, TO NPOrpaMma BbINMO/IHUT [JOMNOSTHUTE bHbIE PACcUEeThl, MMEILLIME CBOEI Liefblo
NPOBEPKY pasfeneHnst Bofdbl K 0TAe/bHbIM NoTpebuTensam Tenna.

CoxpaHeH1e UTOroB pacyeToB.
Ec/v BO BpeMsi pacyeToB He 6yayT 06HapYyXeHbl Cepbe3Hble OLLMGKK, TO Ha A1CKe 6yaeT 3anmcaH
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doaiin ¢ uTorammn pacyeToB. 3aTo Tam, rae 13-3a 06HaPYXEHHbIX OLLUMOOK pacyeTbl HE MOTYT ObITb
3aKOHY€eHbI, MporpaMmMa oTob6pasnT COOTBETCTBYHOLLEE COOBLLEHNME.

[ns npocMoTpa UTOrOB PacyeToB, a Takxke CnMcka 0GHaPYXEHHbIX OLLMGOK CIYXUT KOMaHAa,
BbI3blBaeMasi U3 MeHto Toru.

CmMoTpun Takxe:

KomaHga PacueTbl, MeHto [aHHble, MeHto MToru.

6.1 [louck n yctpaHeHne owmbok

B npouecce BbINOSHEHNA pacyeToB NporpaMmMa 3anucbiBaeT B dialin ¢ owmbkamm
npegynpexaeHns 1 nHdopMmaumio 06 06HapyXeHHbIX OLLUMOKaX.

C nomoLLbto KoMaHabl OLLMGKK, BbI3bIBAEMON N3 MEHIO MITOrU, MOXHO 0TOO6pa3nTb OKHO CO
CMUCKOM OLLMOOK.

ﬁ Crucor. owmbGork

.Cmnmnu GONBUIOA ABTOPHTET TEPMOCTATHYECKOrD BeHTHIa RTD-N-P
(A=0.72 > Amax=0.70), HaXOJMUErOCd HA YUYACTKe Zf474.
Crabmmmsarop JapmeHnmda ASV-PV Ha yyacTee Pf4f1 cmegyer
NEpeHEeCTH Hobiocte K MCTOMHMKY TEINd Tak, YToDEl oM OXPaTHEANX
bonpwyH S0HY obopynomanma.

.CJ]II]I.IKDH BONBUIOA ABTOPHMTET TEPMOCTATHYECKOro BeHTHna RTD-H-P
(A=0.72 > Amax=0.70), HaXOJMUErOCd HA YYaCTKe Z7473.
CraGMmMsaTop XaBaeHHda ASV-PV Ha yvacTke PJf471 cmegyer
nmepeHecTH mobiocte K MOTOYMMEY TeINa TAak, YToOE oM OXBaATEBRAN
Gomewyw SoHy obopymomansa.

.l]'rurm'rem:mﬂﬁ npubop Z72f3 p morewenmm 3 OpeBEAMAET
HMAKCHHMANBHYH IIMHYy Ha 0.97 m.

.l]'rnrm'ren:btmﬁ mpubop Zf27103 B momemenss 103 mpeBERMaeT
HAKCHMANBHYH ImHHy Ha 0.80 .

[ ]

Cnu1cok owmnbok ¢ BblAe/IeHHbIMA COO6LL|,eHI/IF|MVI, VIH(*)OpMI/IpyPOLU,VIMI/I O CEPbESHbIX owmbKax

B 3TOM cnucke Becb HA60p COOOLLEHMIA, HaUYMHAS C MHAIOPMALLMN O HENOSHLIX AaHHbIX U3-3a
OLLMOOK B CTPYKTYPE AaHHbIX, 1 3aKaH4MBasi NpeAynpexaeHnsammn, HGQOPMMPYOLWLWMK 060 BCeEX
CNyyasix, U3-3a KOTOPbIX HE MOXET 6bITb MOMIHOCTLH NPaBU/IbHO CNPOEKTUPOBAHO
060pyaoBaHus.

Cnncok oWMGOK criefyeT TPpakToBaTb Kak AMArHOCTUYECKUIA MHCTPYMEHT, NMO3BO/ISIOLLMIA OLEHUTb
KauecTBO npoekTa. Bo MHOMX c/ydasx HEBO3MOXHO CMPOEKTMPOBaTh 060pya0BaHME TaK, YTO6bI
HE BO3HUK/IO HW OAHOr0 COOGLUEHVSI 06 oWmMGKe. OHAKO, HYXHO CTPEMUTLCS K MUHUMU3ALW
ymcra OLWMBOK, a TaKKe OLEHUTb MX B/IMSIHWE HA SKCMlyaTalnio 060py/a0BaHus.

OKHO CO CNUCKOM OLLMOOK, CHabXeHO doyHKL el Nokasm3aunm owmnbok. B pesynbTaTte ee Bbi30Ba
nporpamMmma ykaeT COOTBETCTBYHLMI (pparMeHT pucyHka M OTO6pasUT COOTBETCTBYHLLYHO
Tabnmuy faHHbIX, BblAeNsas OAHOBPEMEHHO AYENKY, CBA3aHHY C MCKOMOM OLLMOKOM.

UT06bI Bbi3BaTb (OyHKLMIO TOKamM3au M1 owmnboK, Heo6XoANMO:
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\% * HanpaBWTb KypcOp MbIlM Ha cooblieHne 06 owwnbke, a 3aTem [ABYKpaTHO
LLENKHYTb SIEBOW K/1aBULLIEN MbILLK,

@ * C MOMOLLUBK KMaBuUW CO CTpefikamMu BbibpaTb B OKHE K3 CAMCKa OLMOOK
coobLeHve 06 ownbke, a 3aTeM HaxaTb knasuwly Enter.

Mwa nprymnHy BO3HUKHOBEHWSI OLULMGOK, HEOGXOAMMO 06PaTUTL BHUMAHVE Ha TOT (haKT, YTo
nporpaMma He BCerfa B COCTOSIHWM TOYHO yKasaTb MeCcTO MX NosB/IeHNs. B CBA3M C 3TM B
HEKOTOPbIX, 0COBO CIOXHbIX C/lydasiX, PyHKLMIO SIOKaUM3aLMm OLLMG0K HE06X0AMMO TPaKTOBaThb
KaK MHCTPYMEHT A/151 OpyeHTaLum Npu onpeaeneHny NpuynHbl BO3HUKHOBEHMS OLLMGOK.

Cn1COK OWMBOK TaKkxe HaxoamMTCs B Tab/IMYHOM YacTu OKHa [laHHble - PUCYHKMN 1 OKHa UTorm -
PuCyHKW.

CMOTpU Takxe:

Pacuyetbl, Oumbku, Cnncok owumbok, Beog, faHHbIX.
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7 NTOI'M PACHETOB

BbI30B KOMaHbl PacuyeTbl NPpUBEAET K BbINOHEHNIO pacyeToB A/1s1 TEKYLLWMX AAHHbIX.

Ecnm B npouecce pacyeToB nporpaMmMa He 06HapYXXMT B laHHbIX OLLUMOOK, KOTOPbIE HEe NO3BONAT
NX NPaBWU/IbHO 3aBEpLUMTb, TO Ha AMCKe 3anuweTcs ¢ain ¢ nToraMmm pacyeToB. 3aTem nporpaMmma
cunTbIBaEeT (haiin ¢ uToramm Unmn, ecav OH OTCYTCTBYET, MHQIOPMUPYET 06 3TOM, OTO6pakast Ha
JKpaHe coOoTBeTCTBYIOLLEee coobLeHne.CUMTaHHbIe UTOMM pacyeToB MOXHO NPOCMOTPETL Kak B
Tab/mM4HO doopMe, Tak 1 B rpadmyeckoi B BUAE CXEMbI, BbiGMpas COOTBETCTBYIOLLYH KOMaHA4y U3
MeHI0 UTorm, imbo pacnevararb, UCNoMb3ys KoMaHay MNevartb. [19 neyaTn UTOroB B BUAE CXEMbI
CNYXMT KoMaHAa NMevarb CXeMbl U3 MeHto Paiin.

Torm pacyeToB npeacTaBantoTcA B rpadmyeckoin doopme B okHe VTorn - PUCYHKM 1 B TabG/IMYHOM
dopme B criegyouyx Tabamuax:

NTorm - Obume

NToru - MNomelleHns

NTorm - TpybonpoBoabl

NTorn - OTonutenbHble Npnbopsl

Torn - KOHCTPYKLMA NOANObHBIX OTONUTE/IbHLIX MPMO0pPOoB
Torum - MNoanonbHbIe OTONUTE bHbIE NPUGOPLI
NTorum - Jpyrve notpeburenv

Torm - Hacocel

NT1orm - LIMpKYISaLMOHHbIE KOMbLA

iTorm - HacTpoiiku

NT1orn - KBapTupHble CTaHuuu

VTorn - FnapaBavyeckme CTpesnikm

Torun - BydhepHble HakonuTenu Tensa

VITorn - HacocHble rpynnbl

NToru - pyroe o6opynoBaHue

Copepxmmoe 60/bLUIMHCTBA Tab/mL, MOXET ObiTb OTCOPTUPOBAHO OTHOCUTENIbHO BbIGPaHHOTO
Knoya. [1g 3Toro Heo6XxoANMO 13 MeHI0 MTorm BbiGpaTb KoMaHay CopTupoBka UToros. 15
onpeaesieHnst CTPOK U CTON6L,0B, Kakme 6yayT 0TO6paxXeHbl B Tab/MLe C MTOraMn pacyeTos,
CNy¥uT KoMaHaa PopmaTupoBaHue TabmLbl, Bbl3biBaeMas U3 MeHo ITorn. Bug cxembi ¢
utoramm pacyeToB (LBET, MHUN, TUN WPUJITA, BUA, 3TUKETOK S/IEMEHTOB U T.M.) MOXHO
MoAndmMumMpoBaTh C NOMOLLBH KOMaHA, Popmart c/ioe pycyHka n Popmar 3TUKETOK 3/IEMEHTOB.

B npovecce pacyeToB Takxe co3gaeTcs diainal Co CMMCKOM OWMOO0K. C NOMOLLH KOMaHAbI
OLWwmbKK, BbI3bIBAEMOW U3 MEHIO TOrN, 6yaeT oTob6paxkeHO Ha 3KpaHe OKHO CO CMNCKOM OLLMOOK,
06Hapy)XeHHbIX BO BPEMS pacyeToB.

MporpaMma Takxe co3aaeT BE4OMOCTb MaTepuasios, UCMOsb3yeMbIX B 060PYA0BaHUM .

CMOTpu TakxKe:
KomaHaa PacyeTtbl, MeHio /ITorn, komaHaa Matepuasis!.

7.1 Wtorm - O6uwwme - Tabnuua

O6uwwe utorm pacyeToB cogepxar MHOgIpMaLMio, KacatoLlylocs BCero obopyaoBaHusa. O ux
npocMoTpa CayxuT Tabamya Mtoru - Obwpe, BbidbiBaeMasi U3 MeH0 ITorm ¢ NoMoLbH KoMaHab!

Ob6uwye.
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HaspaH.mpoeKTa:

PacmoXoxeHHe. . :

IpoeKTHR OBIME .

Ipyep TPAFHUMOHHON BEPTHKANBHON PassogKH

Bapwara, yn $#mnmeTpoBas 1

Mar. mok. Ilerp BepewmHCoKRDL

m Hroru - O6wue [ (O] x|
-~

Jara pacyetror : Broprxmx,13 Ampena 1999, g.10:12

Termeparypa TeILIOHOCHTEJ:

To,[oC]: 60.00

80.00

58.37

IMapaMeTPEI MCTOYHMKA TeIna:

N

Hubopraimia o THIax Tpyb:

.

Dbwer [x]:

Tum A: |PVC-C Tumx B: T C: T D:

Tum E: Tumr F Tom G: T H:

Tam I: Tam J: T K: Tam L:

T M: Tt H Ty O: Ty P:

I'mgp. compor. obopyJopaHMa M HMCTOYHMKA Temna... dPo,[Ila]: 8454
Moo, CONpOT. YYacTKa C oTomMT. mpHb....... dPgmin, [Ma] : 816
IMoJHEDT MOTOK BONEI B OGOPYIOBAMMM. . . . ... ovuenas Go, [kr/fc]: 0.265
TMomHaa eMKOCTE ODOPYHOBAHMA. . . v oo v v v v ennneaansnas Vo,[n]: 350
PacyeTHad TENNOBasd MOWHOCTE obopyJopamMa........ Qo,[Br]: 22300
TepaeMasd MOWHOCTD « « = « v v s s s s s s s s anssssnnsssnnns Qrep, [Br]: 1786
Ilomaa MOWHOCTE, BHEeNdAeHasa obopygoBaHMeM..... Qmoxn, [Br] : 24007
0T arMe aeMEIE TIOMENEHET

IleperpeTrie ...: 1] Hsberrox mMow. , [BT]: 430
Hejorpertre....: 1] HedsomeT Mow. , [Br]: 79
Mow.or.mp . [Br] : 20838 TemmomocT. oT TRpYO,[BTr]: 1812
TMoMeWeHMSa HEOTalliHB aeMEIe

Mow.or.mp. [Br]: 1] TemmomocT. oT Tpyb, [Br]: 406
DTormMTeNbHEIE IpPHOOpPEL:

Ileperpepanmupe . © 1] Hsberrox mow. , [Br]: 430
Hegorpepawupe . : 0 JedromT mom. , [W]: 79
Pacy. mom, [Br]: 22300 PeamsrHaa Mow. , [Br]:

20838
5

Tabnvua ¢ 06LL UMK UToramu pacyeToB
B oTaenbHbIX aueiikax Tabmubl HAXOAUTCS Crieayrowas MHdopmaLms:

Ha3sBaHue npoekTa:
KpaTkasa xapakTepucTuka npoekra.

PacnonoxeHue:
VHthopMayma 0 MecTopacrnosioxeHun 34aHuns, B KOTOPOM NPOEKTUPYEeTCS 060pya0BaHue.

NpOoeKMpPOBLUUK:
VHhopmMau s 0 NpoeKTUPOBLLYIKE.
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JaTta pacyeToB:
VHdhopmaumsa o gate BbINO/HEHUS pacyeTa.

TemnepaTtypa Ten/I0HOCUTEIS:

Tn, [°C]
PacueTHas TemnepaTtypa Ten/IoOHOCUTESIst B CUCTEME Ha nojadve.

To, [°C]
PacueTHaa Temnepatypa TeN/IOHOCUTENS B CUCTEME B 06paTKe.

Tpea, [°C]

PeanbHas Temnepartypa BoAbl, BO3BpaLLAKLLECA U3 060pyA0BaHMA B pacyHeTHbIX ycioBusx. Mpn
onpeaeneHnn ee 3Ha4eHNst NporpaMmma y4mTblBaeT OX/Tak4eHNEe WN HarpeB HOCUTENS B:

e nogarolmx Tpybonposogax,

® NoTpebuTenax Tenna um xonoaa,

e 0OpaTHbIX TPyO6ONpoBOAAX.

Twun HocuTens:
Tun TENNOHOCUTENSA NN XO/I0A0HOCUTENS.

KoHueHTpauwmsa,[%]:
KoHLueHTpauns Ten/IoHOCUTENs U XO/I040HOCUTESS.

MapamMeTpbl UCTOYHMKA Tenna:

Tun UCTOYHMKA KaTasioxHblii CUMBO/_TVNA UCTOYHMKA Tensa.
Conp. rugp. [Ma]  MapaBnMyeckoe CONpPOTUB/IEHME UCTOYHMKA Tena.

NHdopmauma o TMnax Tpyo:

Tpyobl vna A..C KaTanoxHbIi CUMBO/bI TPYO, COOTBETCTBYHOLLME BPEMEHHbLIM CMBOIaM (A,
B,C,D,..).

Mvppas. conpoTtvBrieHne obopyaoBaHNA U UCTouHMKa Tenna dPo, [Ma]
MornHoe ruapasnMyeckoe ConpoTvBieHNe 060pyAOBaHUA C YY4E€TOM COMPOTUB/IEHUS WUCTOYHMUKA
Tensa v rpaBuTaLoOHHOTO 4aB/IeHUS.

MuHMManbHOoe rngpas/. CONPOTMB/IEHME ydacTKa ¢ oTonuT. npméopom dPgmin, [Ma]
MvHMMa/IbHOE  TMApaB/IMYECKOe COMPOTMB/IEHME y4vacTka C  OTONWUTENbHbIM  MpUOGOpPOM,
onpefesieHHOe Ha OCHOBE pasHULLbl BbICOTbI MeXAy KpaliHMMKU NoTpebuTenamm Tenna.

MonHbIV pacxos Boabl B 060pyaoBaHun Go, [Kr/c]
MonHbIA pacxof Macchl BOAbI, LMPKYMPYIOLLE/ B 060pyL0BaHNN.

MonHasa emkKocTb 060pyaoBaHus Vo, []

MonHas emMKOoCTb  BOAbl  060pygoOBaHus,  onpedenseMas  CyMMVPOBaHMEM  €MKOCTM
Tpy60nNpoBOAOB, OTONWUTENbHBLIX NMPMOOPOB, APYrMX NOTpebuTenein Temnsa, a Takke WCTOYHMKA
Tenna.

PacueTHas TensioBas MOLLHOCTb 06opyaoBaHna Qo, [BT]
PacyeTHas TennoBas MOLWHOCTb 060pyAOBaHMA, onpeaensieMas CyMMUPOBaHUEM TensonoTepb
NMOMELLEHNIA 1 pacyYeTHO MOLLHOCTUM Apyrix noTpebutenei tenna.

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



Meibes C.O.

Tepsemas mowHocTb QTep, [BT]

MoLwHOCTb, Tepsiemass B 000pyAoBaHMM B pesy/bTaTe oTAayn Tensa HeoTan/MBaeMbiM
MOMELLUEHUSAIM,  HEMOJIHOrO  UCMNO/b30BaHWA  TEMJIONOCTYN/IeHNA  OT  TpybonpoBOAOB 1
HEeCOOTBETCTBMA M0A60pa MOLLHOCTY OTONUTE NbHbIX NPUGOPOB.

MosiHasi MOLWHOCTb, BblaensiemMasi o6opyaoBaHnem Qnon, [BT]:
MofHasi MOLWHOCTb O6OpYAOBaHUS, C YY4ETOM MOLUHOCTM BblAENSEMO  OTONUTENbHbIMM
nprvéopamu, Tpy6onpoBoAgaMmn U ApYriMI NOTPEBUTENSIMK Tena.

OTannmBaemMble NOMELLEHUA:

MNeperpeTblie
KonnyecTBo oTan/mBaeMbiX NOMELLEHWIA, B KOTOPbIX peasibHas TensioBast MOWHOCTb, BblgensemMast
oTonuTeNbHbIMM Npnbopamn 1 Tpybonposogamu, 60sbLue, Yem Ha 10% OT nx TensionoTepsb.

36bI1TOK MoLwHOCTH, [BT]
Cymma n36bITKOB MOLLHOCTU OTO BCEX OTan/iMBaeMblX NOMELLEHWI, B KOTOPbIX MOLLHOCTb Tensa,
Bblaensemas 060pyaoBaHeM, 60/bLLUE pacHETHbIX TENI0NoTepPb.

Heporpetble
KonnuecTBo oTan/mBaeMbiX NOMELLEHWIA, B KOTOPbIX peasibHas TensioBast MOWHOCTb, BblgensemMast
oTonuTebHbIMW Nprubopamn 1 TpyGonNposoAamMu, MeHbLLe, Yem Ha 5%, OT UX TensonoTepsb.

Oednumt mowHocty, [BT]
Cymma gedmumtoB MOLLHOCTM OTO BCEX OTan/MBaeMblX MOMELUEHW, B KOTOPbIX TernsoBas
MOLLHOCTb, BblAensaemMast 060pyoBaHMeM, MEHbLLE paCUYETHbIX TENOBbIX 3aTpar

Mou,. oT. np. [BT]
PeanbHasa TensoBas MOLWHOCTb, BblAeNsemMas OTonuTesNbHbIMK npuéopamn B OTan/MBaeMbIX
NMOMELLEHUSIX.

TennonocTynneHnsa ot TpybonposooB, [BT]
Cymma TensonocTynsieHnin, 3dPeKTBHO OTAaBaeMbiX TpybonpoBogaMu B OTarnjvBaemMble
MOMELLEHUS.

nOMeLLlleHI/IFI HeoTarn/imBaeMble:

Mol oT. np. [BT]
TennoBas MOLWHOCTb, BblAensemas OTONUTENbHbLIMKM MNpubopaMyn BB  HeoTarn/iMBaeMble
NMOMeLLEHUS.

TennonocTyrnneHnsa oT TpybonposooB, [BT]
Cymma TennonocTynieHuin, agupekTVBHO OTAaBaeMblX TpybonpoBojamy B HeoTarn/mBaemble
NnomeLLeHUs

OTonUTENbHbIE NPUBOPBI:

lNeperpeBarouye
KonnyecTBo oTonuUTE/IbHBLIX NPUOOPOB, peasibHasd TensioBasd MOLHOCTbL KOTOPbIX 60/bLUe, YeM Ha
10% oT Tpebyemoii

M36bITOK MOLHOCTH, [BT]
CymMMa 136bITKOB MOLLHOCTY OTO BCEX OTOMNUTESbHbLIX NPUOOPOB, peasibHas Tensosas MOLHOCTb
KOTOpbIX 60/bLIe TPpebyeMOoN.
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HeporpesatoLpe
KonnyecTBo oTonuTesibHbIX NPUO0OPOB, peasibHas TensoBas MOLWHOCTb KOTOPbIX MEHbLUE, YeM Ha
5% oT Tpebyemo.

Oedvuut mowHoctw, [BT]
Cymma fedomumToB MOLLHOCTY OTO BCEX OTOMNUTE/IbHbIX MPUO0POB, peasibHas Tensosas MOLWHOCTb
KOTOpPbIX MeHbLLE TPebyeMOii.

PacueTHas MoLHOCTb, [BT]
PacuyeTHasa TennoBass MOLWHOCTb OTONUTE/IbHbIX NPUOOPOB, ornpeaensemMas Ha 6a3e pacyeTHbIX
TEnonoTepb NOMELLEHWI

PeanbHas MOLWHOCTDL, [BT]
PeasibHas TennoBas MOLHOCTb, BblAeniieMast OTonuTe bHbIMU NpubopamMu.

Ecnm B nomeLLeHUM HECKONbKO OTONUTE bHBIX NPUGOPOB, TO NporpaMMa nog6mpaeT NoToK Macchbl
TEN/IOHOCUTENSA, MPOXOASILLEr0 Yepe3 HUX, KOPPEeKTUPYs M3BbITOK WM HeAoCTaTOK MOLLUHOCTM,
BO3HVKAIOLLWI B pe3y/ibTaTe PerysMpoBKi NpeablayLyx OTONUTEbHbLIX NPUGOPOB. B CBSA3M C 3TUM
MOXET MPOM30ATN Takasi CUTyauusl, Korga KO/MYECTBO MepPerpeBalolx W HeAorpeBatoLLyX
OTOMUTESNbHBLIX MPUOGOPOB GOJbLUE, YEM KOSMYECTBO MEPErPETbIX U HEAOrPeTbIX MOMELLEHWIA.
Mopgo6Hasi cUTyalmsi MOXET Takxe MMETb MECTO M B c/iydae M3bbiTka U gedmumuta MOLWHOCTM
OTONUTE/bHBIX NPMGOPOB M MOMELLEHWIA.

CopepxMoe fiveek B Tabsmuax € UTOraMU M3MEHWUTb Henb3s. 3aTo AO0CTynHa  (PyHKUKA
KONUpOBaHUs BblAeNIeHHOro doparmeHTa Tabmubl B 6ydep obmeHa.

CMOTpU Takxe:
MeHto UTtorn, Torm pacyeTtos, [epemeLleHne no TadbamLe.

7.2 WTOorm - NomeleHnsa - Tabnuua

WTorm pacyeToB MNOMELLEHWIA cofepxar wuHdopmMaunio 060 BCex OTar/iMBaemMbiX W He
oTan/mMBaemMbiX MOMELLEHNAX, B KOTOPbIX PacrnosiokeHo MpoekTupyemoe obopyaoBaHue. A ee
OTOOPaXeHNs CNYXUT KOoMaHga [lomelleHus, Bbi3blBaeMas U3 MeH UTorn. Ee MOXHO Takxe
HailTn B Tab/IMYHON YacTu okHa Torm - PUCYHKW.

rﬁl_:l'lroru - Nomemenun M= &=
Crram 0 ten Qo xomn Dned Qom Aon  *
[oC] [Br] [Br] [Br] [Br]
1 20 1000 24 -28 1004 0.977
T-1 n=12 sx. 1= 0.9 & 1004 0.977
2 20 | oo | 198 | -38 640 0.764
T-1 n= 7o3x 1= 0.57T 640 0.764
3 20 | 1400 | 28 | -32 1404 0.980
T-1 n=17 sx. 1= 1.39 & 1404 0.980
4 20 | (111 | 232 | -25 393 0.629
T-1 n= 43x. 1= 0.33 & 393 0.629
5 25 | 700 | 21 | 4 675 0.970
Kl [ ;DI

Tabnmua c nToramm pacyeToB NOMELLEHWIA

Ecnm B nomelLeHne HET H OAHOMO OTOMNUTE/IbHOTo Npuéopa, To MHGopPMaLLKs, Kacarowascs 3Toro
MOMELLEHVS, 3aliMET OfHY CTPOKY.

Ec/m B NOMELIEHNN eCTb OTONUTE/bHbIE NMPUGOPbI, TO NMepBasi CTPOKa COAEPXUT MHGIOPMAaLIO,
KacalollyloCsi BCEro MOMELUEHVs, a B MOC/Medylolmx CTPOKax nporpaMmMa  pasMeLiaeT
MHJIOpPMAaLIMIO, KacalollyloCsi TUMOB, Pa3MepoB, MOLLUHOCTM W aBTOPUTETOB  OTOMUTE/bHbIX
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I'IQI/I60QOB, pacnosioXXeHHbIX B NOMELLUEHNAX.

B oTaenbHbIX cToNMbLax Tabmubl HAXOAUTCA CriefyoLan MHpopMauus:

CumBon Homep (crmBO/) NOMELLEHUS.

tBH, [°C] PacuyeTHasa Temneparypa Bo3ayxa B NOMELLEHUN.

Qo, [BT] PacuyeTHble Tennonotepy NOMeLLEHUS.

Qpon, [BT] TenmonocTynnieHuss B noMeleHuss  (BK/oYas  TEnsionocTyrn/ieHns ot
TpyobonpoBoA0B)

Qaed, [BT] JAedwmumt wnnam  M36LITOK  TensioBOM  MOLIHOCTW,  BO3HUKawUpii  13-3a
HEeCOOTBETCTBUSA MOLLUHOCTM OTONUTESbHLIX NPMO0POB (OTpuLatesibHOe 3HadeHve
O3Ha4yaeT U36bITOK MOLLUHOCTU - Neperpes).

Qon, [BT] CymmapHas, peasibHasa TensioBas MOLWHOCTb  OTOMUTESbHBIX  MPUOOPOB,
PacnosIoKEHHbIX B MOMELLEHUN.

Aon ABTOPUTET OTONUTESIBbHBLIX I'IpI/I60pOB, 060FpeBalOLLI|I/IX nomMeLleHne.

CogepxvmMoe Tab/mubl MOXHO OTCOPTMPOBATb COMMACHO BbIGPAHHOMO K/toua. Takke MOXHO
yCTaHoBUTb ee chopmat. CoaepuMoe siueek B Tab/muax ¢ UToraMu M3MEHWUTb Henb3si. 3aTo
[0CTyNHa OyHKLMS1 KOMMPOBaHWsI BblfeNieHHOro doparmeHTa Tabmubl B 6ycep obMeHa.

CMOTpU Takxe:
MeHto LToru, ITorn pac4yeTos, KOMaHga CopTtunpoBka, MNepemelleHme no Tabamue.

7.3 Wtorm - TpybonpoBoabl - Tabnumua

MTorm pacuetoB Tpy6ONpoOBOAOB coAepxaT nHgopmaumio 0 TpybonpoBoax, pasBogAaLwLmx
Ten/IoHoCUTE b K NoTpebuTenam Tenia. 4ns nx npocMoTpa CrayxuT Tabamya Ntorm -
TpybonpoBo/bl, Bbi3biBaemMas U3 MeHI0 ITorv ¢ nomMoLLpto KoMaHabl TpybonpoBoabl.

Bcs ceTb Tpy60OMNpPOBOLOB NOAENEHA HA Y4aCTKW. EC/M Ha yyacTke HET perynmpyroLLeil apMarTypsl,
TO CBsI3aHHas C Heli MH(opMaL s 3aHUMAET OfHY CTPOKY. B MpOTMBHOM cryyae, nepBasi CTpoka
CoAepPXUT MHhopMaLLMIO, KaCatoLLYOCS y4acTka, a B MoC/iefyoLLpx CTpokax nporpaMmmMa noMeLiaeT
MHGIOpPMaLLMi0, KacatoLLytoCsi 060pyL0BaHNsA, CMOHTMPOBAHHOIO Ha yYacTKe.

HE“TDFH - Tpybonposoan M= E3
T | Trm Horep L dn L] M) w B Izeta dp &
vua | Tpy |Crome| ¥yacr. [r] [ro] [ET] [erfc] [mfc]| [Mafm] [Ma]
Z n 1 1 120 25 5300 0_063 o219 36.6 108 %6 2657
ASY-I HacTpoRsa 1.2 dn = 20 »
Fr = 1_445 m3fu
Z n 1 2 395 20 3500 o012 o_230 3.3 1.1 240
Z R 1 3 o_50 16 1000 o012z o_108 13.1 352.4 2071
ETD-N-P HacTpok®a 6.5 dn = 10 »«
anTopmTer 0_427 Fr = 0_.308 m3fu
Z | R | 1 | 4 ﬂ.50| 16| 300| ﬂ.ﬂlﬂ| ﬂ.ﬂﬂ'}'l 9.4| 552.3 2072
ETD-N-P HacTpokxa 5.5 dn = 10 »«
arTopmrer 0.43 Fr = 0_.245 m3fu
Z | R | 1 | 102 ﬂ.30| Zﬂl 2300| ﬂ.ﬂ33| 0.134| 36.2| o3 16 LI

Tabnmua c utoramm pacyeToB A9 TPyb6onpoBoa0B
B oTaenbHbIX cToNM6Lax Tabmubl HAXOAUTCA CriefyoLan nHpopMauus:
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Tunydya Tunyyactka: Z-— nogarouwmi, P — o6paTHbIii.

Tuvn Tpy  BpeMeHHbIii cMMBON Tuna TPyO, M3 KOTOPbIX BbIMNOHEH Y4acTOK. KaTanoXHblii
CUMBON TPYO, COOTBETCTBYHLMIA BPEMEHHLIM CMMBOMIAM, 3afaHHbIM B Tabsmue ¢
00LWYIMN UTOTaMu pacyeToB.

Homep  [ByxcocTaBHOI HOMep (CMMBO/) yyYacTKa.

CTos1K Homep (CMMBO/T)CTOSIKA, K KOTOPOMY MPUHAAIEXUT Y4acCTOK.

YuyacTt Homep (cMMBO/) ydacTka B npegenax cTosika.
L, [M] [nvHa yyacTka.
dn, [MM] HoMuHanbHbIN AnameTp yyacTka.
Q, [BT] TennoBas Harpyska yvyacTtka.
G, [kr/c] Pacxog Boabl, NpoOXoAsaLLmiA Yepes y4acTOK.
w, [M/c]  CKOpOCTb NOTOKa BOAbl HA y4acTKe.
R, [Ma/Mm] YpenbHoe, NMMHeNnHOEe NafieHne AaBNEeHNs Ha y4yacTKe.

Dzeta Cymma KO3(hhMUMEHTOB MECTHbIX COMPOTMB/IEHWIA apMaTypbl, HaxoAsweincs Ha
yyacTke.

dP, [Ma] [vapaBnMyeckoe CONPOTUBIIEHME yYacTKa.

Co,u,ep>|<|/|M0e Ta6fIVILI,bI MOXHO OTCOopTupoBaTb COr1acHoO Bbl6paHHOF0 Kno4ya. Takke MOXHO
YCTaHOBUTL ee dpopmar.

CogepxvMoe fiyeek B Tabsmuax C UTOraMU M3MEHWUTb Henb3s. 3aTo AO0CTynHa  (PyHKUKA
KONUpOBaHUsA BblAeNeHHOro doparmeHTa Tab/mubl B 6ydep o6meHa

CMOTpU Takxe:
MeHto VToru, Torm pacyetos, komaHaa CopTupoBka, MepemelleHne no tabnmue.

7.4 Wtorm - ApmaTtypa - Tabnmua

Tabnmua cogepxiT BCHO apMmaTypy, NprMeHsioLLyocs B o6opyaoBaHun. OHa HaxoauTcs B
Tab/IMYHON YacTu okHa Torm - PUCyHKN.
Kakgast cTpoka Tabmubl COAEPXUT AaHHble A1 OAHOr0 OTONUTE/LHOro Nprbopa.

THI1 Homep Mo, CHME O HacTpoiikm | ABT. dn G Ewr dP PacnonomeHHMe 3IJIeMeHTa o
Croax| Vuacr. [rm1] | [mrfe] | [m3/=] [Oa]

] 1 1 PIW| ASV-I 0.6 25 0.139 1.337 147159 | Oog.x crodry:1 dn 25

o 1 3 1/A-01 Hp= 1.53 20 o.027 1.066 887 Berra oron. mpub. dn 15

o 1 4 2A-01 ¥p= 1.52 20 0.022 0.836 923 Berra oTon. mpub. dn 15

B 1 1B 2 | FRYZA = 11 25 0.050 3.42% 944 Bammk. ygacT 1 Tp dn 25

B 1 101 102 | ERYZA dk= 11 25 0.050 3.42%9 948 Sammk. ygacT 1 Tp dn 25

Kaxgas cTpoka B Tab/MLe KacaeTcs OfHOMO 3/ieMeHTa apMaTypbl.

B oTaenbHbIX cToNbLax Tabmubl HAXOAUTCA CriefyoLan nHpopMauus:

Tun Tun yyacTka, Ha KOTOPOM HaxoAuTCcs apmatypa: Z — nogarowmia, P — o6 paTHbIi.
CTosK Homep (cumBos) cTosiKa, K KOTOPOMY OTHOCMTCS y4aCTOK.

Yuacr. Homep (cumBos) yyacTka B npeenax cTosika.

Mowm. Homep (cumBO/1) NOMELLEHNS, B KOTOPOM Hax0A4MTCS y4acTOK C apmaTypoii
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CumBonl  KaTanoxHblil CUMBO/ TUNa apmartypbl.
HacTpoiika HacTpoiika perynmpyrowein apmarypsbl.

ABT Ecnv apmaTypa ¢ TEpMOCTaTUYECKM BEHTU/IEM, TO CTO/IGEL, COAEPXUT ET0
aBTOPUTET BHELLHWIA.

dn HoMUHabHbIV AvaMeTp apMaTypbl, MM.
G, [kr/c] PacueTHblil pacxog, BoAbl, NPOXOASILLEN Yepe3 apMatypy.

Kv, [M3/4] KoadxbmumneHT nponyckHoi cnocobHocTn KvTerm_Kv apmarypbl.
B cnyuae arperaTHOro BeHTUNA 4151 O4HOTPYOGHOM CUCTEMbI NOJE COAEPXUT
BPEMEHHbI KO3(OPMLMEHT KV, y4UTbIBAIOLLMIA COMNPOTUB/IEHNE BEHTUNIA BMECTE C
COMNpOTMB/IEHEM OTONUTENbHOTO Npubopa. Ecnv TennoHocutenem nm
XO/I04,0HOCUTENIEM €CTb BOAHbIN pacTBOP [MMKO/A, TO, MPUHUMAs BO BHUMaHUe
60/bLLYH0 BA3KOCTb [JMKO/SA MO CPaBHEHWIO C BOA0M, NporpaMmMa KoppekTupyeT
3Ha4yeHua KoapdpmueHToB kv. B CBA3M C 3TUM, X 3HAYEHWSA MOTYT OT/IM4aTbCs OT
3HaYeHuli, 3afaHHbIX B KaTasiorax Nnpovu3BOAUTENS.

dpP, [Ma] MageHve gaBneHusa Ha apmarype.
PacnonoxeHve anemeHTa

PacnonoxeHvie apmatypbl 1 HOMUHa/bHbI ANaMeTp ydyacCcTKa, Ha KOTOPOM OHa
CMOHTHMpPOBaHa.

Cogepxvimoe Tab/mLbl MOXHO OTCOPTUPOBATL COMTACHO BbIGPAHHOTO K/toua. Takxe MOXHO
YCTaHOBWTb ee chopmar.

CoaepxvmMoe sueek B Tabmuax ¢ UToramm U3MeHUTb HeNb3s. 3aTo AOCTYNHa qoyHKL S
KONUpOBaHUs BblAeNeHHOro doparmeHTa Tabmubl B 6ydep obmeHa.

CMOTpU Takxe:
MeHto UToru, NTorm pacyeToB, komaHaa CopTUpPoBKa, MNepemelleHre no Tabvue.

7.5 Wtoru - HacTtpoiiku - Tabnunua

Tabnmua conepxvT CBOAKY HACTPOEK A1 perympytoLLein apmaTypsl, ycTaHaB/MBaemMol Ha
pa3BoAALLMX TPYOONpPoBOoAaX.

[na ee oTOGpaXkeHWs CAYXMT KOMaH4a HacTpoiiku, Bbi3biBaeMas U3 MeHto Mtorun. Ee Takxe
MOXHO HalTK B TabIMYHOM YacTn okHa UTorm - PUCYHKN.

Fitro Hoopomw |
Tron Horep Thors. CrrEon HacTporos |ReT . dn [ =3 ¥ dar PacmoNOHEHHME SNEMEHTA ﬂ
Cromak| ¥uacT. ]| [erdfcl| [3F4] [Mal
Z 1 1 PIV|ASV-T 1.2 20 0063 1.445 2609 |Tlon . ¥ CTOAEY: 1 dn 25
Z 1 1|RETD-N-P 6.5 n_42 i0 o012 0_308 2048 Berxka orom. mpub. dn 16
z i 4 2 |RTD-N-F 5.5 0.43 10 0.010 0.245 2061 Berea oronm. nmpmb. dn 16
z i 103 101 | ETD-N-F 5.5 036 10 0.010 0.256 1398 Berea orom. nmpmb. dn 16
Z 1 104 102 |RTD-N-P 4 n_37 20 o_00g 0_222 1926 | BeTka orom. mpub. dn 16
Z 1 204 202 |RTD-N-P 0_31 i0 o010 0_269 1711 |Berka oronm. mpub. dn 16
Z 1 204 201 | RTD-N-P N 0_30 i0 0014 0_410 1660 | Berxa oronm. mpub. dn 16
z F 1 4 | RSV-I z.2 20 0.078 2.155 1792 Ton . cromy: 2dn 25|+
KN oY,

Tabnmua c HacTpolikamn perympyroLLeli apMaTypbl
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Kaxgasa cTpoka Tabnmubl KacaeTcs O4HOro HacTpamMBaemMoro a/ieMeHTa.

B oTaenbHbIX cToNMbLax Tabmubl HAXOAUTCA CriefyoLan MHpopMauus:

Tun

CTos1K

YyacrT.
Mom.

CumBon
HacTpoiika
ABT

dn
G, [kr/c]
Kv, [M3/4]

dP, [Ma]

Tun yyacTka, Ha KOTOPOM HaxXoAUTCS peryvpyoLwas apmartypa: Z — nogarowmii, P
— 06paTHbI.

Homep (cMBO/) CTOSIKA, K KOTOPOMY OTHOCUTCS y4acToK.

Homep (cuMBO/) ydacTKa B Npeaesnax cTosika.

Homep (CMMBO/1) NOMELLEHKS, B KOTOPOM Hax0AMTCS Y4acTOK C peryimpytoLLei
apmMaTtypoii.

KaTtanoxHbIi CUMBON TUNa apMaTypbl.
HacTpoiika perynmpyoLlein apmaTypbl.

Ecnv apmaTypa ¢ TEpMOCTaTUYECKM BEHTU/IEM, TO CTO/IGEL, COAEPXAT €0
aBTOPUTET BHELLHWIA.

HoMUHabHbIV AvaMeTp apMaTypbl, MM.
PacueTHbIli pacxof, BoAbl, NPOXOASLLE Yepes pery/iMpytoLLyto apMaTypy.

KoadadmumeHT nponyckHoii cnocobHocTn KvTerm Kv perynvpyroweii apmaTypbi.
B cnyuyae arperaTtHoOro BeHTWU/st A1 OfIHOTPYOHO CUCTEMbI MOJIE COAEPXUT
BPEeMEeHHbI KoadadMLMEHT Kv, yUNTbIBAIOLLMIA CONPOTMB/IEHNE BEHTW/IS BMECTE C
COMPOTVB/IEHMEM OTONUTEBLHOTO Npu6opa. Ecnm TennoHocUTenem um
XOJI0[OHOCUTENEM ECTb BOAHbIN PacTBOP [NIMKO/A, TO, NMPUHMMAas BO BHUMaHWe
60/bLLYI0 BA3KOCTb [/IMKO/ISA MO CPABHEHWIO C BOOM, NporpaMmMa KoppekTvpyeT
3HaYeHVst KoahdMLMeHTOB kv. B CBS3M C 3TUM, X 3HAYEHWS MOTYT OT/IMYATbLCS OT
3HAYEHWI, 3a/1aHHbIX B KaTasiorax Npov3BoauTess.

MafieHVe [aBNeHUs Ha perynMpyroLLeil apmarype.

PacnonoxeHne anemeHTa

PacnonoxeHvie apmatypbl 1 HOMUHa/bHbI ANaMeTp ydacCcTKa, Ha KOTOPOM OHa
CMOHTHMpPOBaHa.

Cogepxvimoe Tab/mLbl MOXHO OTCOPTUPOBATL COMIACHO BbIGPAHHOTO K/toua. Takxe MOXHO
YCTaHOBWTb ee chopmar.

CoaepxvmMoe siueek B Tabnmuax ¢ UToramm U3MeHUTb HeNb3s. 3aTo AOCTYNHA qoyHKL S
KONUpOBaHWUs BblAeNeHHOro doparmeHTa Tabmubl B 6ydep obmeHa.

CMOTpU Takxe:
MeHto UToru, NTorm pacyeTos, komaHaa CopTUpPoBKa, MepemelleHre no Tabvue.

7.6 Wtorm - ipyrve notpedutenu - Tabnnua

Ta6n|/|u,a COAEPXNT WUTOIMM pPacydeToB ANnA Apyrnx I'IOTpG6I/IT€J'I€I7I Ten1a nogkK/iioYeHHbIX K

pa3BoAsALLYM

Tpy6onpoBogam. [ ee OTOGpaxeHUs CHAYUT KomaHaa Apyrvme notpeéuten,

BbI3blBaemMas U3 MeHto /Torn. Ee Takxe MOXHO HailTu B TaG/IMYHOM YacTu okHa UToru - PucyHkn.

Kaxgas cTpoka Tabnmubl KacaeTcsl 0fHOro NoTpebuTens.
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Bl Mroru - Npurue notpetutenn H=] E3
HomMepn 1] (1] to dt dpP v OIoac anme
Croax| ¥yacr. [Br] [ET fC] [oC] [K] [Ma] [x]
R 8 2500 0.0299( 79.71| 20 250 20 |Kamopubep
R 9| 25000 0.2986| 79.89| 20 500 10 |Kamopmbep
K 10

Ta6nmua ¢ uToramm pacyeToB noTpebuteneii Tenna

B oTaenbHbIX cToNbLax Tabmubl HAXOAUTCA CcriefyoLan nHpopMauus:

Howmep [ByxcocTaBHO Homep (cumBOsl) noTpe6buTens. [porpaMma npvcBanBaeT
noTpebuTesto Tensa, Takoli Xe cambiM HOMEp, Kak 1 HOMep yyacTka, C KOTOpOoro
naeT nogava.

CrosK Homep (cumBONn) CcTOsiKa, K KOTOPOMY OTHOCMTCA Mojawowmii y4acToK C
noTpeéuTenem.

Yyacr. Homep (cumBos) yyacTka_nogatoLero.

Q, [BT] PacueTHas TensioBas MOLHOCTb NOTpebuTens.

G, [kr/c] PacueTHbIin pacxof BoAbl, NPOXOAALLMIA Yepe3 NoTpedbuTeb.

tn, [oC] PeanbHasa Temnepartypa BoAbl, NOAXOAALEN K NOTpebutesto.

dt, [K] PacueTHoe oxnaxaeHne BoAbl B notpedutene.

dpP, [Ma] M'apasnnyeckoe CONpPOTMBIIEHME NOTPEOUTENS Tenna NP pacyeTHbIX YCNOBUSX.

V, [n] O61bem BoAbl NOTpPebUTens.

OnucaHve  [ononHutenbHas HopMaumsa o notTpebutene.

Copgepxmmoe Tabmubl MOXHO OTCOPTMPOBATb COM/IACHO BbIOPaHHOro K/tova. Takke MOXHO
yCTaHOBUTHL ee dpopmar.

Cogepimoe siueek B Tabsmuax C UTOraMU M3MEHWUTb Henb3s. 3aTo AOoCTymHa  (hyHKUUs
KONMUpOBaHUs BblAeNeHHOro doparmeHTa Tabmubl B 6ychep obmeHa.

CMOTpU Takxe:
MeHto UToru, Torm pacyetos, komaHaa CopTmpoBka, Mepemelienne no tabamue.

7.7  WTOrm - KOHCTpPYKUMA NOANOJSIbHBIX OTONUTESIbHbLIX NPUHBOPOB -
Tabnuua
Ta6n|/|u,a COAEPXNT KOHCTPYKUMKO NOAMNOJIbHbIX OTOMUTE/IbHbIX I'Ipl/l60pOB, onpeaesnieHHbIX B

TEKyLIEM TPOEKTE. ﬂ'ﬂﬂ €€ BbiCBEYMBaAHUA C/TYXXUT KOMaHaa KOHCTPYKLMA  NMoAnofbHbIX
OTONUTE/bHbLIX NPUG0POB, Bbi3biBaeMasa N3 MeH0 AToru.
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2 Mroru - KoHCTpYKUMA NOANOABHLE OTOMNKTEALHEX NpHGopos

CHME OJ i DImFCaNHe HaTEpHANa Lam. Ro R H
M BrfuK KT M3 M2K BT

GP-MAFRMUR I[oZIONBHEN OTONMTENBHENA npubGop - MpaMop
Momoxenne: Mexgy 3TakamMM
MEPAMOP 0.015 Mparop 3.500 2800 0.004
FEETOH-1900| 0.050 |FeToH TfHENEDI, SanmoNH. M5 NPHP . KaMHua 1.000 1900 0.050
Crmon Tpyb:PEXC-ZAC dnmin: 12 dnmax: 18 »m
Lmax: 120 Bmin: 0.100 ¥ Bmax: 0.300 v Busmu: 0.050 m
ROLLJET 0.050 ROLLJET 0.045 30 1.111
|'.KIJH—D23—26 0.260 | KoHCcTpyKUHMA CTeRE-madend DE3 Tomu 26 cm 0.280
bll'l‘mT—H.BB 0.015 | lryxkaTypKa HSBECTKOBAS 0.700 1700 0.021 _|
| -

Ta6nV|u,a C KOHCTPYKUMAMU NOANONbHbLIX OTOMUTE/IbHbIX I'IpI/I60pOB

NHdpopmau s, kacarowasicst KOHCTPYKLUM NoANOMbHbLIX OTONUTENbHBIX NPMG0OPOB, NpeacTaB/ieHa
B C/leflytoLLEM BUE:

B nepBoi1 CTpoke NPUBOAUTCHA CUMBOJT KOHCTPYKL MW U KPaTKoe onmMcaHne KOHCTPYKLUN.
BTopas cTpoka cogep¥ut MHhopMaLnio 0 pacnosioXeEHUN KOHCTPYKLUM OTONUTEIbHOIO Npubopa.
Cnepyowpe CTPOKU COAEPXAT MHpOpMaLMI0 O C/I0SIX NEePEKPbLITUSA, HAXOOAWMXCA Hag Tpybamm
rperoLwero KoHTypa. B otaenbHbIX cToN6uax Tabuubl NPpUBOAUTCS Creayrowast MHGopMaums:
CumBon CuUMBON KaTasIoXHbI MaTepurasna, U3 KOTOPOro BbINO/IHEH C/I0.
d [m] TonuwyHa cnosi.
OnucaHve martepunana

Kpatkoe onvucaHve matepvana csiosi.

Lam [BT/MK] KoadhpmumeHT TennonpoBOAHOCTM MaTepuasia OTAEefIbHbIX MaTepuasibHbIX
C/lI0eB orpaxaeHuns. B criydyae cnost ¢ HEOLHOPOAHON CTPYKTYPO 3TO none
ocTaeTcs NycTbIM.

Ro [kr/im3] MnoTHOCTL Marepuasia, U3 KOTOPOro COCTOMT cfio. B cnydyae cnos c
HEeOAHOPOAHOWN CTPYKTYPOi 3TO Nosie ocTaeTcs NyCTbIM.

R [mM2K/BT1]  PacueTHoe conpoTuB/ieHue Tensionepesadye crios.

MocnepytoLpe ABE CTPOKM CofepXaT MHGIOPMALLMIO O TPELOLLEM KOHTYpE:

CumBon 1py6 Cumson Tpy6, 13 KOTOpbIX GYAET BbINOSHEH TPeoWmiA KOHTYP NOAMNOSIbHOIO
OoTONUTE/ILHOTO Npubopa.

dnmin M/HUMasIbHbI HOMUHabHBIR AnameTp TPyO B rpetowemM KOHTYpE.
dnmax MaKCuMasibHbIi HOMUHASIbHBIA AamMeTp TPy6 B rpeoLLEM KOHTYpE.

Lmax MakcumanbHas o/iMHa Tpy6 rpetoLLero KOHTypa BMecTe ¢ NoABOAKOMN.
Bmin MnHUMaTbHBIW War yKiaaky Tpy6 B rpetoLlemM KOHTYpe.

Bmax MakCcuMasibHbI LWar yKiagku Tpyo B rpetoLLEM KOHTYpe.

Buam 3meHeHne wara yknagku Tpy6 B KOHTYpe npu ero nog6ope nporpammorn.

CneqytoLye CTPOKM cofiepxaT MHOPMALMIO O CI0SIX NEPEKPbLITUS, PACNONOXEHHbIX N0 Tpy6amm
[PEIOLLETO KOHTYpA.

Copepxvmoe Tabnmubl MOXHOOTCOPTMPOBaTb COMACHO BbIGPAHHOTO K/4va. Takke MOXHO
yCTaHOBUTb_ee _dopMaT. CoaepMmoe fveek B Tab/muax ¢ UToraMum U3MEHWUTb Henb3s. 3aro
[OCTYMHa (PyHKLMSA KONMPOBaHNS BblAeNEHHOrO doparmeHTa Tabmubl B 6ydoep obmeHa.

CMOTpU Takxe:
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MeHto UToru, Torm pacyetos, komaHaa CopTmpoBka, MepemelieHne no taénmue.

7.8 Wtorm - Hacocsbl - Tabnuua

Tabnmua cogepxut Tpebyemble napamMeTpbl paboTbl HACOCOB. [/19 ee 0TOOPaKEHUS CNYXUT
KoMaHga Hacochl , Bbi3biBaemasi U3 MeHto toru. Ee Takxe MOXHO HaliTn B Tab/INYHON YacTu
OokHa /iTorun - PucyHkn.

Kaxnas cTpoka Tab/uLbl KacaeTcs 0fIHOTO Hacoca.

@ HT1oru - Hacocw [_ (O]

Horep dp (E) H L'l T Ro dPF H20| H H20
Croae| ¥yacT. Ila KT fo M M3y el & KT fH3 Pa m
R 1 33954 0.653 3.30 2.24| 40.9| 1050 35406 3.64

Tabsmua c napametTpamm paboTbl HACOCOB

B oTgenbHbIX cTonbuax Tabmubl HaxoauTca cregyowasn nHgopmans:
Homep [lByxcocTaBHoOli HOMep (CYMBOJT) y4acTka, Ha KOTOPOM PacrosiokeH Hacoc.

Ctosik  Homep (CMMBO/M)CTOSKA, K KOTOPOMY NPUHAAIEXUT Y4aCTOK.

Yuact. Howmep (cMmMBON) ydacTKa B OKPECTHOCTU CTOSIKA.
dpP, [Ma] Tpebyemoe faBreHune, co3gaBaeMoe HaCOCOM.
G, [kr/c] PacueTHbIin MaccoBbIli pacxos, BOAbl, NepemMeLiaemMoli HaCOCOM.
H, [M] TpebyeMmblil Hanop Hacoca.
V, [M3/4] PacueTHas o6bemMHas nogada Hacoca.
T, [0C] TemnepaTypa BOAbl, NepeMeLaeMoin HaCOCOM.
Ro, [kr/m3] MnoTHOCTbL BOAbI, NEPEMELLAEMO HACOCOM.

dP H20, [Ma] Tpebyemoe gaBrneHne, co3gaBaemMoe HacOCOM, NepecynTaHHOe Ha BOAHYHO
XapaKTepucTMKy Hacoca.

H H20, [m] Tpebyemblil HANop Hacoca, NepecyYnTaHHbI Ha BOAHYHO XapaKTepucTuky
Hacoca.

Ecnn TennoHocutenem nunm XonogoHocuTeneM SBNsSieTCA pacTBop MMKOMIA (KUAKOCTb C 60/bLuUei
BA3KOCTbIO Y UIHOW MJIOTHOCTbIO, YeM BOAa), TO 3HavyeHns dP 1 H ycTaHaBnmBatoTcs 415 [/INKOSA.

Tak KaK 4acTo B Karasiorax HacoCOB 3a4al0TCHA XapakTepPUCTUKM, Kacalolmecs nepemMeLleHus

BOAbI, TO NporpamMmMa nepecumtaet TpeGyemble napameTpbl paboTbl Hacoca ¢ rmkons (dP, H) Ha

Boay (dP H20, H H20). bnarogaps atomy, ucnosb3yda 3Hadenms dP H20 n H H20 moxHO
nogobparb Hacoc, nepemMeLLatoLLpiA pacTBOP [MIMKO/S, BOCNO/Ib30BaBLUMCH BOAHOM
XapakTepucTUKoN (rpadmkom unn Tabnmuen).

Copepxvmoe Tabmubl MOXHOOTCOPTMPOBATL COrMacHO BbIGPaHHOTO Koya. Takke MOXHO
YyCTaHOBUTb ee chopmat. Cogepxnmoe ssueek B Tabmuax ¢ MtToramm M3MeHUTb HeMb3s. 3ato
[OCTYMHa (PyHKLMSA KONMPOBaHNS BblAeNEHHOrO doparmeHTa Tabmubl B 6ydep obmeHa.

CMOTpU Takxe:
MeHto UToru, VITorm pacyetoB, komaHga CopTupoBKa, MNepemelleHune no Tabauue.
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7.9 Wtorm - UnpkynaunoHHble Kosbua - Tabnmua

Tabnmua coaepXvT UTOTM pacvyeToB A1 LUMPKYIALVOHHBIX Kosew,. 15 ee 0TO6PaKeHUs CIyX T
KoMaHAa LIMpKynaumnoHHbie KoMbLa, Bbi3biBaeMasi U3 MeHto Torn. Ee Takxe MOXHO HainTu B
Tab/IMYHO YacTn oKHa NTorm - PUCYHKMW.

M Urork - LupkynsukoHHbie Konbia H=lE
Tron | Tao HoMep L dan 1] 1] w R Dzeta dap a
yual| Tpy C'romcl ¥uacrt. [z:] [xm1] [Bx] [Erfc] [zl | [Mafm] [Ial
Croax 1 IMpx. KOABEUO OTOI.IIP.: 3 B INOMEMEHMEI: . ....:::.. 1
dPux = 9096 ITa dPrp = 231 Ila dH = 2.65 u Lux = 22.8 u
Z F: R 1 0.75 40 23200 0.276 0.376 53.0 0.2 56
Z F: R 2 0.65 32 12600 0.150 0.319 52.2 1.5 110
zZ F: R 2 3.00 32 12600 0.150 0.319 52.2 0.3 172
Z F: R 3 5.00 20 5100 0.061 0.335 103.6 1.0 571
Z F: 1 1 1.20 20 5100 0.061 0.335 103.6 44 .3 2607
ASV-1 HaCoTpoiKa 2.2 dn = 15 ¥
Er = 1.428 n3/4
Z | F: | 1 | 3 I].5I]| 16| 1l]l]l]| l].l]12| I].1l]3| 19.1| 347.5 2042
RTD-H-P HacTpouKa 6.5 dn = 10
apTopurer 0.41 Er = 0.310 m3/4
Orom.mp.: KOMPAKT-10-60 n= 12 amx. 1= 1.80 n 64
P F: 1 3 0.50 16 1000 0.012 0.107 13.4 1.4 15
F: 1 1 0.85 20 5100 0.061 0.331 110.0 42.3 2412 _I
-

Tabmua ¢ UToramm pacyeToB A1 LMPKY/ISILMOHHBIX Komel,
NHdhopmayms 06 LMPKYNSALMOHHBIX KOMbLax NpeacTaB/ieHa B CneaytoLleM Buae

B nepBoii CTpoKe [aH HOMEp CTosiKa M MHGopMaLys 0 noTpebuTene Tenna, BXOASILLEro B COCTaB
LIPKYNSILVOHHOTO KO/bLia.

BTopas cTpoka cogepxuTt criefyoLLyto MHGIOpMaLmio:
dPuk, [Ma] AaBneHune aniemeHTa, npeobnagatoluiee B LLNPKYIALUOHHOM KOMbLe.
dPrp, [Ma] paBuTaunoHHOE AaBeHNE, y4nUTbIBaEMOE B LINPKYIALMOHHOM KOSbLe.

dH, [M] PasHuUa BbICOTbI MeXay LEHTPOM MOTpebuTens Tensna M LEeHTPOM WUCTOYHUKA
Tenna.

Luk, [M] [/wmHa pasBoAsiumx TPy6OMNpOBOAOB, M3 KOTOPbIX CO34aHO  LMPKY/sLMOHHOE
KOMbLLO.

Ecnm notepn paeneHvs He paBHbl AaBfIEHVIO TennoHocuUTena_ (LUPKYNSLMOHHOE KOMbLO He
YPaBHOBELLEHO rMApaBaMyeckn), TO B MNOCMEAYIOLWMX CTPOKax COAepXUTCA WHopmaums 06
M30bITKE WM HEeOOCTKe [aBfieHWs TEN/IOHOCUTENs B LMPKY/ALWMOHHOM KOfble, a Takke o
MOHWXEHUN MO0 BO3pacTaHMM MOTOKa BOAblI Yepe3 notpebutesb Tenna. Bo3pactaHne noToka
TEensIoHOCUTENA He A0/KHO npeBbiwats 10%, a nageHne notoka 5%.

Ecnm umpKyssSiLMOHHOE KOJbLo 0TOGpakaeTcsl B Tab/mLe He NepBbIM, TO B MOC/IEAYIOWMX CTPOKaxX
[laeTcs cymMmMa rmapaB/IMyeckmx COnpoTUB/IEHN COBMECTHBIX NOAAIOLLYIX YHaCTKOB, TO €CTb TeX,
KOTOpble OTHOCSATCA K TeKyLeMy LMUPKY/SILUOHHOMY KOJbLly, HO OblM npeAcTaBfeHbl B
npeabIAYLLMX LUPKYISALNOHHBIX KOMbLLaxX.

Mocnepylolpe CTPOKM coaepxaT MHGOpMaLMio O HOBbIX YydyacTkax, BXOAsLWX B COCTaB
LIPKYNSILMOHHOTO KO/bLa.
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B oTaenbHbIX cToNM6Lax Tabmubl HAXOAUTCA CriefyoLan MHpopMauus:

Tunyya TwvnyyacTtka: Z— nogawowmi, P — obpaTHblil.

Tun Tpy  BpeMeHHbIi CMMBON TUMa TPYO, U3 KOTOPbIX BbIMOSIHEH YHACTOK.

Homep  [ByxcocTaBHOI HOMep (CMMBOJT) ydacTKa.
C1osK Homep (CMMBO/T) CTOSIKA, K KOTOPOMY MPUHAAIEXUT YHaCTOK.
YuacT. Homep (CumMBO/) yd4acTka B OKPECTHOCTM CTOsIKa.

L, [M] [nnHa yyacTka.

dn, [MM] HomuHanbHbIV guameTp ydyacTka.

Q, [BT] Tennosas Harpy3ska yyacTka.

G, [kr/c] Pacxopg Boabl, NPOXOAALLMIA YEPES YHACTOK.

w, [M/c]  CKopocCTb pacxoga Bofbl Ha y4acTKe.

R, [Ma/M] YpaenbHoe, NMMHeHoe NageHve faB/ieHns Ha ydacTke..

Dzeta Cymma KO3(pMLIMEHTOB MECTHbIX COMPOTUB/IEHWIA apMaTtypbl, HaxoAslleicss Ha
yyacTke.

dP, [Ma] Tnapasnnyeckoe CONPOTMBIIEHME yYacTKa.

Ecnm UMpKy/siLMOHHOE KOJbLIO 0TOGpakaeTcsi B Tab/mLe He NepBbiM, TO B NOC/IEAYHOLLMX CTPOKAX
[laeTcsl CyMMa rmapaB/IMYecknx ConpoTUBIEHNI COBMECTHbIX 06paTHbIX y4acTKOB

CMOTpU Takxe:
MeHto VToru, MTorm pacyetos, komaHaa CopTMpoBKa, MepemelleHne no tabamue.

7.10 WTtorm - OtonunTenbHble NPUoopPLI - Tabmuya

Tabmua coaepxuT UTOrM pacyeToB As1A OTONUTENbHbIX NPUO0OPOB, HEMOCPEACTBEHHO
MOAK/MOYEHHBIX K pa3BoAsLLymM TpybonpoBogam. 111 ee 0TO6paxkeHns ClyxuUT KoMaHaa
OTtonuTesibHble Npubopbl, Bbi3biBaeMas U3 MeHto /Torn. Ee MOXHO Takke HaliT1 B Tab/IMYHON
4yacTu okHa MTorn - PUcyHkn. Kaxxaas cTpoka Tabmubl KacaeTcsa O4HOro OTONUTE/TIbHOro
npuoopa.

Horep Tow . THM OT. Np. n L Opac oTp Opea Oned Ron tn dt G G Beta |Beta gr | *
Crome| Yuacr. [ax.] [x] [Ex] [Br] [Br] [BT] [oC] [K] [xrfc]
1 1 207 |C215-60 12 1.20 1100 1039 1025 14 0.944 60_20 8.83 2.11 0.02774 | 0._30 0.38
1 1 107 |C215-60 12 1.20 1100 1039 1026 13 0.944 60_832 881 2.11 0.02774 | 0._30 0.38
1 1 T|C22-60 12 1.20 1320 1258 1305 -47 0.955 61321 9.37 2.11 0.03329 | 0._30 0.38
1 1 207 |C22-60 14 1.40 1430 1268 1509 -141 0.961 61.42 1000 2.11 0.032606 | 0._320 0.38
1 1 206 |C215-60 14 1.40 1350 1249 1299 -50 0.92¢ 61 46 11.19 1.72 0.02774 | 0._30 0.38
1 1 106 |C215-60 14 1.40 1350 1249 1301 -52 0.92¢ 641_50 11.20 1.72 0.02774 | 0._30 0.38
1 1 206 | C22-60 14 1.40 1755 1652 1675 -23 0.942 641_98 11.10 1.72 0.032606 | 0._320 0.38
1 1 6 |C22-60 14 1.40 1620 1517 1658 -141 0.942 65._13 11.9%0 1.72 0.03329 | 0._30 0.38
1 1 205 |C11-60 11 1.10 1000 863 03 -40 0.8368 67.15 T.86 2.30 0.02745 | 0._2% 0.38
1 1 105 |C11-60 11 1.10 1000 863 04 -41 0.8368 67.19 .87 2.30 0.02745 | 0._2% 0.38
1 1 205 |C11-60 14 1.40 1300 1161 1164 -3 0.892 67_56 .80 2.30 0.03569 | 0._2% 0.38
1 1 5 |C11-60 14 1.40 1200 1060 1165 -105 0.892 67.92 8.45 2.30 0.03291 | 0._2% 0.38
1 1 204 |C11-60 7 0.70 600 533 548 -15 0.891 68_95 477 3.83 0.02745 | 0._2% 0.38
1 1 104 |C11-60 7 0.70 600 533 549 -1& 0.891 68_99 4.78 3.83 0.02745 | 0._2% 0.38
1 1 204 |C11-60 -} 0.9%0 T80 112 112 o 0.912 69_27 476 3.83 0.03569 | 0._2% 0.38
1 1 4 C11-A0 f n_fn 720 [ f41 11 n_and £9 AT 4 k5 x /3 n nx>94 0 29 n s ;I

Tabnmua ¢ uToramm pacyeToB A5 OTONUTE/bHbLIX NPUGOPOB
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B oTaenbHbIX cToN6Lax Tabmubl HAXOAUTCA CrieAyoLan MHpopMauus:

Howmep [ByxcocTaBHOM HOmep (CMMBO/)  OTONUTENIbHOrO  npubopa.  lMporpamma
npuceavBaeT OTONUTE/IbHbIM Npréopam Takumn XKe camble HOMepa, Kak 1 HoMepa
Yy4acTKOB, C KOTOPbIX OHM 3anNUTbIBAOTCS.

CT1osik Homep (CMBO/T) CTOSIKA, K KOTOPOMY OTHOCUTCSH YHaCTOK C OTOMUTESIbHbIM
NpUGOPOM.

YuacT. Homep (cumBon) yyacTka , NO4atoLLEro TEM/IOHOCUTESb.
rMom. Homep (crmBo/) noMeLLlgHns, 060rpeBaemMoro OTONUTE IbHbIM NPUGOPOM.
Twn oT.Np. KartasioxHbIii CMMBOA TUMa OTONUTENIbHOIO Npuéopa.
N, [wTt.] KonmyecTBO 3N1EMEHTOB, 13 KOTOPbIX COCTOUT OTONUTESbHbIV NpM60op.
L, [M] [nvHa otonuTensHoro npuoopa.
Qpac, [BT] PacuyeTHas TensnoBast MOLLHOCTb OTOMNUTE/IbHOIO Npubopa.

Q1p, [BT] Tpebyemas TennoBas MOWHOCTb  OTONWTE/NILHOrO npubopa C  y4yeToMm
Ten/I0NoCTYN/IEHUIA.

Qpea, [BT] PeanbHas TennoBasi MOWHOCTb OTONUTE/TLHOTO NPUGOopA.

Quaed, [BT] Aedmumt wam  M3ObITOK  TEn/OBOM  MOLWHOCTW  OTONUTESNIbHOrO  npubopa,
BO3HMKaOLLMIA M3-3a €r0 HenpaBWbHOIO noabopa ANa HyX4 TEen/blIX NOMELLEHWIA.
3HaueHve MeHbLue 0 o3HavyaeT M30bITOK MOLIHOCTMW.

Aon ABTOPUTET OTONMTENBHOO Npuéopa.

tn, [oC] PeanbHas TeMnepatypa Bofbl, NoAaBaeMoi K oTonuTeslbHOMY Npuéopy (C y4eTom
ee oX/laxaeHns B nogatoLpx Tpyb6onpoBoaax).

dt, [K] PeasnbHoe oxnaxaeHvne BoAbl B OTONUTE/NIbHOM Npubope (BbiTeKatollee U3 noToka
TEN/IOHOCUTESISI U peaslbHO MOLLHOCTM OTOMUTE/TbHOTO Nprbopa).

AG lwapasnMyeckne NnomMexy OToNUTeIbHOro Npuéopa.
G, [kr/c] Pacxog Boabl Yepes oTonUTe NbHbI NpUoop.

Beta KoadhdmumneHT 3aTekaHns b ans otonuTenibHoro npuéopa, MNofCOeAVHEHHOro K
OAHOTPYGHOW cUCTEME.

Betarp FpaHW4HbI  KO3hdMUMEHT 3aTekaHuss b g9 oTonuTeNbHOro  npubopa,
noAcoeNHEHHOro K OAHOTPYGHON cucTeme.

Cogepxvmoe Tabnmubl MOXHO OTCOPTUPOBaTb COMMIACHO BbIGPAHHOTO Kw4va. Takxe MOXHO
yCcTaHoBUTb ee dopmaT. CoaepMmMoe fveek B Tab/muax C UToraMum U3MEHWUTb Henb3s. 3aro
[OCTyNHa (PyHKLMA KONUMPOBaHUS BblAEeNeHHOTo (hparmeHTa Tab/mubl B 6ydiep o6MeHa.

CMOTpU Takxe:

MeHto UNToru, ITorv pacyetoB, KomaHga CopTvpoBka, [epemelleHue no tabuie.

7.11 Wtorm - NMoAanosibHble OTONUTE NbHbLIE NPUGOPLI - Tabinya

Tabmua cogepxuT UTOM pacyeToB AJ/19 NOANO/bHbLIX OTONUTE bHBLIX NMPUOOPOB,
HenocpeaCcTBEHHO NOAK/MIOYEHHbIX Kpa3BoAALWMM Tpy6onposogam. /19 ee 0TO6 pakeHUs CIy»uT
KomaHga MNMoanosbHble oTonuTebHble Npnbopsbl HidM _Res, Bbi3biBaeMas U3 MeHio Mtoru. Ee
MOXHO TaKXe HalTu B Tab/IMYHOM YacTn OKHa NTorm - PUCYHKMW.
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Kaxgasa cTpoka Ta61'II/ILI,bI KacaeTcAa 04HOro noanosaibHOro OTonnTeNIbHOro np|/|6opa.

43 Uroru - MoanoaeHbe oToNHTENBHBE NPHGOPE

Tzt .

DO AmEsL . L
T g T La B T I Lr Br TE e FY dn ar En =14 Rz =3

[2] [] [] [°C] | [#2] [] [] [°C] [ET] [Ba] | [a] | [sfe] [Na] [°C] [X] [xrie]

CL-TERR¥CTA 16. .100| 28.82 218 214 12| o.10 601 44.49 9.2z

CL-TERR¥CTA .100| 28.74 i1o0 108 12| 0.05 1758 43.95 B.B2

CL-TERR¥CTA 36. L1580 27.43 1.1 6.8|0.100| 28.563 127 aan 12| 0.21 2g12 44,60 10.67

b ||
“|e|a|m
w a|lae|a
ala|lala
R RN

CL-TERR¥CTA 23, .100| 31.37 173 17n 12| 0.0\ BEE 43.97 p.72

Ta6nmu,a C utoramMmun pac4yeToB A4 noanosibHbIX OTOMUTE/IbHbIX I'IpI/I60pOB.

B oTaenbHbIX cTON6LAxX TabmLbl HAXOAUTCA CreayoLas MHGopMaLms:

Homep

Mom.
Twvn oT. np.
Fo, [M2]

Lo, [M]

B [M]
Tf[°C]

Fr, [M2]
Lr, [M]

Br [Mm]

Tfr [°C]
Qpac, [BT]
Qp, [BT]

Qpea, [BT]

[ByXCOCTaBHO HomMep (CMMBOJ)  MOAMNOSLHOMO  OTONWUTESIbHOMO  MpuGopa.
MporpaMma npucBavBaeT OTONMTE/IbHbIM NPMGopam TakMU e camble HoMepa, Kak
1 HOMepa y4acTKOB, C KOTOPbIX OHU 3aMUTLIBAOTCS.

CT1osik Homep (CMBO/T) CTOSIKA, K KOTOPOMY OTHOCUTCH YYaCTOK C OTOMUTESIbHBLIM
npruoopom.

YyuacT. Homep (CMMBO/I) Mo atoLLEeroy4acTka .

Homep (CMMBO/) NOMELLIEHMS!, 060TPEBAEMOr0 OTONUTEbHLIM NPUGOPOM.
KaTanoxHblii CUMBOJT KOHCTPYKLUM NOANO/LHOTO OTOMNUTE/IbHOTO Nprbopa.

O6uwas NOBEpPXHOCTb MOAMO/MBLHOTO  OTOMWUTE/NIbHOTO NPUGopa COBMECTHO C
MOBEPXHOCTbH IPAaHNYHOI 30HbI.

O6uwasa g/mmHa Tpybonposoda B IPEIOLEM KOHTYpe MOZAMOSbHOIO OTONUTENIbHOro
npuoopa.

LWar yknagku Tpyo B rpetoLLEM KOHTYpe B OCHOBHO 30HE OTONUTE/IbHOrO npubopa.
Temnepatypa nona.

MoBEPXHOCTb rPaHUYHON 30HbI.

[nvHa Tpy6onpoBoja B rpaHUYHON 30HeE.

War yknazaku Tpy6 B rpetoliiem KoHType B FPaHUYHOIN 30HE.

Temnepatypa nosa B rpaHNYHOl 30HE.

PacueTHas TensioBasi MOLHOCTb OTONUTE/IbLHOO Nprubopa

Tpebyemasa TennoBass MOLWHOCTb  OTONUTENIbHOrO npuéopa C  y4yeToM
TensIonocTyn/IeHNi

PeasnibHasa TensioBasd MOLLHOCTb OTONUTE/IbHOIO an6opa.

Qaed, [BT] Aedmunt  wnnmM  M36LITOK  TEMNsIoBO  MOLIHOCTW  OTONUTENbHOTO  npubopa,

dn, [MMm]

w, [M/C]
dP, [Ma]
Aon

BO3HMKaOLLWMIA M3-3a €ro HenpasW/bHOIO nogbopa Ana HyX4 TensblIX NOMELLEHWIA.
3HaueHve MeHbLue 0 o3HavyaeT M30bITOK MOLLHOCTMN.

HomuHanbHbI  AvaMeTp TPy6GOMpoBoAa B [PEOWEM KOHType MoAnosbHOMo
oTonuTE/NLHOrO NpUéopa.

CKOpOCTb BOAb! B IPEOLLEM KOHTYpPE.
'maopaBnnyeckoe conpoTuBeHVEe OTONMUTENBHOIMO np|/|6opa.

ABTOPUTET OTONUTE/LHOIO NpPMGopa.
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tn, [0oC] PeanbHaa Temneparypa BoAbl, N0AaBaEMOi K oTonUTelbHOMY Npuéopy (C yyeTom
ee oX/laxaeHns B nogaroLpmx TpybonpoBoaax

dt, [K] PeanbHoe oxniaxageHne BoAbl B OTONUTENbHOM nprbope (BbiTeKarollee 13 pacxoga
TensIoHOCUTENA U peasibHOM MOLLHOCTM OTONUTE/ILHOTO NPMo0opa).

AG mapaBnmMyeckme NoMexv oToNUTeIbHOro Npubopa.
G, [kr/c] Pacxog Bogbl B OTONUTEIbHOM NpUGOopeE.
Copepxumoe TabmLbl MOXHOOTCOPTMPOBATb COMMACcHO BbIOPAHHOIO Koya. Takke MOXHO

YCTaHOBUTb_ee_chopmat. CoaepUMoe siueek B Tab/muax C UToraMu M3MEHWUTb Henb3si. 3aTo
[,0CTYNHA (hyHKLMA KONMPOBaHUSA BblE/IEHHOTO hparMeHTa Tabmubl B 6ydiep o6MeHa.

CMOTpU Takxe:
MeHto VToru, MTorm pacyetos, komaHaa CopTMpoBKa, MepemelleHne no tabnmue.

7.12 Wtorm - KBapTupHble cTaHuuu - Tabnunua

Tabnmua cogepxnt BCe KBapTUPHbIE CTaHL MK, MPUMEHSIOLLMECS B cucTeme. OHU HAaXoaATCA B
Tab/IMYHOW YacTn oKHa NTorm - PUCYHKMW.

Kaxgasa cTpoka B Ta6n|/|u,e KaCaeTCAa OAHOro asieMeHTa KBapTUPHbIX CT&HU,VIVI.

m Wroru - KeapTupHele craHummn EIIE

CHMEO Q dT Qre Gre dPre Go.o. |(dPoc.o. Hacoo C.0O.

BT G nfrmH| KT/o Oa krfc Oa

49889 44, 9| 18,0 0,262 35666 0,073 5228
49889 44,9 18,0 0,262 35669 0,061 3655
498869 44,9 18,0 0,262 35671 0,061 3656
49889 44,9 18,0 0,262 35672 0,067 4408
49889 44,9 18,0 0,262 35666 0,060 3512
49889 44,9 18,0 0,262 35669 0,050 2475
49869 44,9 18,0 0,262 35671 0,050 2475
49889 44,9 18,0 0,262 35672 0,059 3375

B oTaenbHbIX cToNMbLax Tabmubl HAXOAUTCA criefyoLan MHpopMauus:

CunmBon CumBO/ KBAPTUPHOW CTaHLUN.

Q, [BT] MOLLUHOCTb TensI006 MeHHUKA.

dT, [°C] Mepenas Temnepartypbl Ha TEM/I00OMEHHNIKE.

Qre, [n/MuH] Pacxog ropsiueli Bogpl.

Grs, [Kr/c] Pacxog Boabl B TEN/I006MEHHMKE, MPUTrOTOBNSIOLEM ropsivyto BOAy.
dPrs, [Ma] MoTepn AaBneHnst B KOHTYpe ropsiveil BoApl.

Gc.o., [Kr/c] Pacxog TensioHocuTensi B CUCTEMY OTOM/IEHUS.

dPc.o., [Ma] MoTepw fasneHus npv nogaye TENJIOHOCUTENA B CUCTEMY OTOM/IEHUSA.
Hacoc C.O. CurmBOJT Hacoca OTONUTE/IbHOro KOHTYpa.

Copepxmmoe TabinLbl MOXH O0TCOPTUPOBAaTh COMAaCHO BblGpaHHOMY K/touy. Takxe MOXHO
YCTAHOBUTb ee dopmar.

Cofepxvmoe siueek B Tabmuax ¢ MToraMu U3MEHUTb Herb3si. 3aT0 A0CTYNHA (OyHKLMS
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KONUpOBaHUs BblAeNIeHHOro doparmeHTa Tabmubl B 6ydhep obmeHa.

CMOTpU Takxe:
MeHto VToru, Torm pacyetos, komaHaa CopTupoBka, MepemelleHne no tabnmue.

7.13 WTtorm - F'mpgpaBnnyeckne CTpesiku - Tabnuua

Tabnmua coaepXxuT Bce rMapasmyackmne CTpenku, NpUMeHsiiomecs B cucteme. Tabnmua
HaxoAuTCsl B TAG/IMUHO YacTu OKHA [JaHHble - PUCYHKN.

e

-

:EI Wrorw - Tuapaennueckne cTpenku == =]
Crmeon Paswmep G Gouc Guarc dPuT dPcHc
kr/o kr/fo Er/o Oa Oa
hE3T4 135 kW 0,335 0,279 1,620 265 134
L 2
CunmBon CumBON rmapaBIMHECKON CTPESKN.
Pasvep Pasmep rugpaB/myeckoin CTpesku.
Gur, [Kr/c] Pacxog TennoHocuTens, NPOTeKarLLEero Yepes CTpesKy CO CTOPOHbI
NCTOYHMKA Tenna.
Gceuce [kr/c] Pacxog TennoHocuTenNs, NPOTEKAaKLLEro Yepes CTPEsIKY CO CTOPOHbI
CUCTEMBI.
Gwmakc[kr/c] MakcuMasbHbI AOMYyCKaeMblil pacxog, TENSIOHOCUTENS, NPOTEKAIOLLETO
yepes BblOpaHHYO MoAesb CTPESKN.
dPut [Ma] MoTepu faBrieHns CO CTOPOHbI UCTOYHUKA Tenna.
dPcuc [MNa] MoTepu AaBneHns CO CTOPOHbI CUCTEMBI.

Copepxmmoe TabinLbl MOXH 00TCOPTUPOBAaTh COMAaCHO BblGpaHHOMY K/touy. Takxe MOXHO
YCTAHOBUTb ee dopmar.

Copgepxmmoe siyeek B Tabmuax ¢ utToraMi USMEHUTb Herb3s. 3aTo A0CTYMHA (oyHKL WS
KONMpOBaHWs BblAeNeHHOoro doparmeHTa Tabmubl B 6ydpep o6meHa.

CMOTpU Takxe:
MeHto UToru, Torm pacyetos, komaHaa CopTmpoBka, MepemelieHne no tabamue.
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7.14 Wtorm - bydepHble HakonuTenu Tenna - Tabavya

Tabnmua cogepxut Bce bydoepHble HakonuTenu Tenna, NpuMeHsiolpmecs B cucteme. Tabnmua
coaepxuTcs B TabIMYHOM YacTu OKHa [laHHble - PUCYHKW.

@ WMrorum - BydepHele HakonuTeAn Tenna E@
CHMEOI Pasmuep Vmin v Opes G dPm dPoc
M3 M3 BT Ko a Ma
600 0,595 0,600 44778 1,045 731 731
CnmBon CumBon 6ychepHoro HakonuTens Tenna.
Pasmep Pa3mep 6ydiepHOro HakonuTesns.
VMUH, [M3] Tpebyemas MUHMMa/IbHas eMKOCTb OydpepHOro HakonuTens.
V, [M3] EmKoOCTb nogo6paHHOro 6ydoepHoro Hakonutess.

Qpes, [BT] Pe3epBHada TensoBas MOLWHOCTb, HeobxoAnmasn a1 3arpy3kun 6ydepHoro
HakKonuTens Tensa.

G [kr/c] Pacxop TennoHocuTens B 6ydoepHOM HakonuTerse.
dPwu [Na] MoTepun AaBneHns Co CTOPOHbI UCTOYHUKA Tensa.
dPc[Ma] MoTepu faBfieHns CO CTOPOHbI CUCTEMBDI.

Copepxmmoe TabimLbl MOXH OOTCOPTUPOBAaTL COMAaCHO BbIGpaHHOMY K/oUy. Takxe MOXHO
YCTaHOBUTb ee dopmar.

CoaepxvmMoe siueek B Tabmuax ¢ UToramv USMEHUTb HEMb3S. 3aTO AOCTYMNHA oyHKL S
KOMvMpoBaHuA BblAeIeHHOro thparmeHTa Tabmubl B 6ydep obmeHa.

CMOTpU Takxe:
MeHto VToru, Torm pacyetos, komaHaa CopTupoBka, MepemelleHne no tabnmue.

7.15 WTtOorm - HacocHble rpynnbl - Tabnvua

Tabnmua coaepXxmT BCe HAaCOCHbIE rpynnbl, MPUMEHSOWMECS B cucTeme. Tabmua HaxoauTcs B
TabIMYHOM YacTn OKHa [aHHble - PUCYHKN.

& Wroru - HacocHele rpynnel E@
Crreon TnoMem Hacoc I1.0. G dp dP= H= dP=H20 HH2O
°C krfc Ia Ia M Oa M
E{E 66713.30 80,0 GRUWNDFOS ALPHA2 25-6 0,153 18103 28429 2,98 18103 1,50
ME 66713 WI 80,0 WILO-STAR-RS 25/4 0,127 17733 18254 1,91 17733 1,86
CumBon CuMBON HACOCOHOW rpynnbl.
Tncmew, [°C] Temnepartypa TenoHOCUTEIA Noc/ie CMeLLeHUS.
Hacoc U.O. CurMBOJT CMecuHTeNbHOro Hacoca.
G, [kr/c] Tpebyemblii MacCoBbIli pacxod BOAbl, NepeMeLlaeMoin HacOCOM.
dP, [MNa] Tpebyemoe MUHYMa/IbHOE [aB/ieHV e, CO34aBaeMoe HACOCOM.
dPs, [Ma] JKcnyaTayMoHHOe faBfieHne, co3aBaemMoe HacOCOM.
Hrs, [M] JKcnnyaTauyMoHHbI Hanop Hacoca.
dP3H20, [Ma] JKcnnyatayMoHHOe faBrieHre, co3aBaemMoe HacOCOM, NepecymnTaHHoe Ha

BO/HYIO XapakTepUCTMKY Hacoca.

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



Meibes C.O.

Ha,H20, [M] JKcnyaTauMoHHbI Hanop Hacoca, NepecUnTaHHbIVi B BOAHYO
XapakTepucTUKy Hacoca.

Copepxmmoe TabimLbl MOXH 00TCOPTUPOBAaTh COMAaCHO BbIGpPaHHOMY K/t04Y. Takxe MOXHO
yCTaHOBUTbL ee dpopmar.

Copepxvmoe sueek B Tabmuax ¢ UToramm U3MEeHUTb HeNb3s. 3aTo AOCTYNHA qoyHKL WS
KOMUpOBaHUs BblAeNeHHOro doparmeHTa Tabmubl B 6ychep obmeHa.

CMOTpU Takxe:
MeHto UToru, Torm pacyetos, komaHaa CopTmpoBka, Mepemelienne no tabamue.

7.16 WNtorm - ipyroe obopyanoBaHue - Tabnnua

Tabnmua cogepxut apyroe obopyaosaHme, NpuMeHsitoeecs B cucteme. Tabamua HaxoauTcs B
TabIMYHOM YacTn OKHa [aHHble - PUCYHKN.

@0 Yrorm - Jpyroe cBopyaoeaHne EI@
CHMBOI FPasmMmep OrmcaHe KaTamomHmi1 HOMED IpoUSBEOHMTENL
] Hacoo
Hacoc
TepMoMeTE
EnanaH NpeloXpaHMTelbHET
Bak - AKKYMyJIATOp C HNONKINYeHHEM CHMSY
ManoMeTp
CvmBon CvmBon 060pyaoBaHus.
Pasmep Pa3mep obopynoBaHus.
OnwucaHne OnvcaHve o6opyaoBaHus.
KaTtasioXxHbI HOMep KaTtanoxHbli HOMep 060py[0BaHNs.
MpousBoauTeb MpounsBoauTeb 060PYL0BaHNS.

Co,u,ep>|<|/|M0e Ta6fII/ILI|bI MOXH 00TCOpPTMpPOBaTb COr/lacHO Bbl6paHHOMy K/o4y. Takke MOXHO
YCTaHOBUTL ee dpopmar.

CopepxvmMoe sueek B Tabnmuax ¢ UToramm U3MeHUTb HeNb3s. 3aTo AOCTYNHa oyHKL S
KONUpOBaHUsA BblAeNIeHHOro doparmeHTa Tabmubl B 6ydhep obmeHa.

CMOTpU Takxe:
MeHto VToru, Torm pacyetos, komaHaa CopTMpoBka, MepemelleHne no tabnmue.
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8 BeaoMoCTb MaTepnasioB

BegomocTn matepuasioB cogepxart nHdopmauunio o Tpybax, apmatype 1 oTonuTelbHbIX Npubopax,
MCNOMb3yeEMbIX B 060pyA0BaHMNN.
JlocTyn K 37O MHhopMaLMM BO3MOXEH TO/IbKO TOrAa, Koraa A/t TEKYLMX AaHHbIX Obln

npoeegeHbl pacyeThbl.

BepomocTn maTeprasioB 0TOO6paxatoTCs B Creayowmx Tabauuax:
Matepuarbl - Tpyobl

MaTepuasibl - Apmatypa
MaTepuasnsl - OTonutesnbHble NPUOopPbI
Uto6bl NpocMoTpeTb TabmLbl C BE4OMOCTAMU Matepuasnios, He06Xo4UMO:
1. N3 meHo UTorm BbIGpaTb KoMaHay Matepuasibi.

2. B oTo6paxeHHOM nogMeHI0 Bbl6paTb kKoMaHay Tpybbl, ApmaTypa unm OTonuTtesibHble
npuoopbI

CmMOoTpu Takxe:

KomaHaa PacyeTbl, MeHIo MaTtepuasibl.

8.1 Martepwmarnsbl - Tpy6bl - Tabnuua

Tabnmua cogepxuT BEAOMOCTb TPY6, NCMO/b3YeMbIX B MPOEKTUPyeMOM 060pyaoBaHvn. s ee
oTO6paxXeHUs CyxuT komaHaa Tpy6bl, Bbi3biBaemasi U3 MeHto VTorv - Matepuasib.

[na kaxxgoro Trna Ty6 co3gaeTcsa cBos ocobas BefoMOCTb.

BefomocTb Tpy6 HaUMHaAEeTCA CTPOKOM C MHhopMaLLnein okaTasiokHbIX CUMBOJIaX TPY6 U CUMBOJIE
npovssoguTens. Cnefyowas CTpoka CoAepX1T onucaHune. Nocnenytowme CTPoKK cogepxar
MHpopMaL Mo, KacaroLLytoCs OTAebHbIX HOMUHa/TbHbIX AMaMeTpPOB.

B koHLe BeOMOCTM NporpaMmMa nomeLiaeT npocyMMYPOBaHHbIE 3HAYEHUS U3 OTAEbHbIX
CTONOLOB.

r- "

£ Matepuane: - Tpy6ei [=R|E=R|F==
dn H HaTaloHET L v M Oexa JaMeda s
[rma] [n] [x] [kr] [ 1

Crmeom: SANCO Ipouse—-nk: EOLMET

TpyDu MegHEe SANCO coore. DIN 1786 (05.80), pnE KaMMIISpDHEX [TadH.

24.1 1 5

10=x1 255.2 13 65
12x1 165.9 13 51
18=x1 9.1 2 4
35x1.5 18.1 15 26
42x1.5 12.0 14 20
54x2 11.1 22 32

Beoero 455.4 79 203

Beoero 455.4 79 203
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B oTaenbHbIX cToN6Lax Tabnmubl HAXOAUTCA criedyowasn MHpopmMauus::
dn, [MM] HomuHanbHbI gruameTp Tpy6.
L, [M] [OnvHa Tpy6 ¢ gnametpom dn.

V, [n] EmKocTb Tpy6 ¢ gnameTpom dn v AnmHOM L.
M, [kr] Macca Tpy6 ¢ anameTtpom dn n AsIMHOM L.

LleHa, [z]] MecTo gnia BBOAA LEeHbI TPYO.

CMOTpU Takxe:
MeHto ViTorn, BegomocTb matepuanos, MNMepemelieHne no taéamue, JaHHble KaTaslokHble.

8.2 Martepuansbl - OTONUTENBbHBbIE MPUOOPLI - TAOMLA

Tabmua coaepxut Be4O0MOCTb OTONUTESbHBIX MPUOGOPOB, UCMO/b3YEeMbIX B MPOEKTUPYEMOM
o6opyaosaHun. 19 ee oTo6pakeHNs CNyxnT komaHga OTonutesibHble NPUG0opPBI, BbidbiBaeMas 13
MeHto Toru - MaTtepuasibl.

[Ns Kaxaoro Tmna oTonuTesibHbIX NPUO0pPoB co34aeTcs oTAe/bHas BE4OMOCTb.

OHa HaYMHaeTCs CTPOKOI C MHAJopMaLLMEN OKaTasIoXHbIX CUMBOJ1aX OTOMUTE/IbHOIO Npuéopa u
cumBose npoussoguTens. Crefyrolan CTpoka CoaepxvT onmcadune. Mocneayowye CTPoKu
KacatoTCsa OTONUTE IbHbIX NPUOOPOB KOHKPETHOWN BENMYMHLI. B KOHLLEe BE4OMOCTM NporpaMmmva
nomMeLLaeT NPoCYMMMPOBaHHbIE 3HAYEeHNS 13 OTAEe/bHbIX CTONOL,0B.
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o

ﬂ Mareprane - OTonuTeneHele npuEopel =[] [Ea]
CHMB O n/L Komra| dn |DHoxg. v M leHa
[wr. /m] | [wT.] | [po] [x] [xr] [ 1
Cmeom: Cl1-60 Opomse-—ak: PURMO

OTOMMTENREHEE NMpHUGOD CTATRHOH NaHeNdbHEHM PURMO Compact C11,

pappme Bettig-Purmo Cl1), BHcoTa H = 600 pm4.

I 0.70 & 15| GDJ 14 g2
0.80 3 15| GDJ & 47
0.90 3 15| GDJ a 33
1.00 7 15| GDJ 24 137
1.10 4 15| GDJ 15 86
1.20 2 15| GDJ & 47
1.40 3 15| GDJ 24 137
1.60 4 15| GDJ 22 125
1.80 2 15| GDJ 1z 70
Boero 40.10 36 136 782

Crmeom: CWV11-30 Mponss—nk: PURMO
OTOMITENLHEI NMpHUOOD CTATRHOHM MNaHedbHEH PURMO Ventil Compact
Cvll, ( pampme Rettig-Puormo V11), BHcoTa H = 300 rm C

ECTRpOSHHEM TEpMOCTATHISCKMM BeHTHMIeM, T 165 11 62-66 duprm O

Oventrop.
1.00 2 10| DDFE 3 18
1.20 1 10| DDP 2 11
1.60 1 10| DDF 2 14
Boero 4.80 4 7 43
Boero 40 144 825

-

B oTAenbHbIX CTONGLAX TabMUbl HAXOAWUTCS CrieaytoLast HGopMaLys:
CumBon KaTasnioxHblii CMBO/ TVNa OTONMTENbHOro nNpuéopa.

n/L, [wt./m]

Konwuy, [wT.] KonmyecTBo OTONUTESbHBIX NPUOOPOB AAaHHOW BENYMHDI.

dn, [Mm] HoMuWHabHbI ArameTp NOAKIYEHNS OTONUTE bHbIX NPMGOPOB
Moga. Cnocob nogk/yYeHns oTonuTeNlbHbIX NPUO0POoB

V, [n] EMKOCTb OTONUTE/bHLIX NPUOOPOB.

M, [kr] Macca oTonuTesibHbIX NPUGOPOB.

LeHa, [z]]  MecTo ans 3anmcu LeHbl OTONUTENbHbIX NPUGOPOB.

CMOTpU Takxe:

MeHto MTorn, BegomocTb matepuanos, MNepemelieHne no tabnmue, JaHHble KaTa/iokHble.

BennumHa oTonutenibHOro Npuéopa AaeTcs B BUAE Ync/ia 3/IEMEHTOB UM AJ/IHBI
oTonuTenbHoro npuéopa (B 3aBMCUMOCTY OT NPeANoYUTaEMOro pasMepa).
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8 BeZIoMOCTb MaTepunasnos

8.3 Martepwuanbl - Apmatypa - Tabnmuya

Tabnmua cogepxnt BefOMOCTb apMaTypbl, UCMO/b3YEMON B NPOEKTUPyeMOM 060pyAoBaHuu. [ns
ee 0TOOpaxXeHMs CAYXUT KOMaHaa Apmartypa, Bbi3biBaemMas U3 MeHio /torn - MaTeprassbl.

BenoMocTb apmaTypbl CO34aeTCcs OTAENbHO A1 KaXA0ro Tuna Tpy6, U3 KOTOpPbIX CoGUpaeTcs
o6opyaoBaHve. 151 Kaaoro Bga apmaTypbl Co34aeTcsl 0TAeNbHas BeOMOCTb.

OHa HauMHaeTCcs CTPOKOIA C MHGIopMaLLVeli O KaTasloXHbIX CUMBO/IAX apMaTypbl U CUMBO/IAX ee
npousBoauTens. CrneaytoLias CTpoKa CoaepXUT onvcaHue. MNocneaytolye CTPOKM KacaroTes
KOHKPETHbIX AMaMeTpoB apMaTypbl. B KOHLe BEOMOCTY NporpaMmma nomMeLLaeT
MPOCYMMMPOBaHHbIE 3HAYEHWS U3 OTAE/bHbIX CTONOLIOB.
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F

%1 Marepnanei - Apmarypa o |3
dn H KaTaAI0EHRIT Komra Dena SaMedaHMa =
[rm1] [wT. ] [ 1 L4
CrmeEcm: AVPL IIponse-nk: DANFOSS

PeryasTop Oepenafa gaBleHMs, THNI AVFL , BHYTpeHHAEd peskba, DoggepsMEasT
MOoOCTOHHHER Nepenay gaBmeHma dPF = 5 .. 25 klla. YOTAaHAEIMEASTCH E KEADTHDHEX
craHmmax Danfoss.

15 DO03L5031 8

Boero ]

Cirecn: EEM-CP 1.5-0 Npomuse—ak: DANFOSSLMP
Cuerumr Terma T EEM-CP II Compact, MOHTaX Ha Nogjade TOPMSOHTANBHEIL MM
EBEEpPTHEANLHEN, OHMANasoH pacxoga = 0.030...1.5 m3/u. MakcHMMANEHAS TEMISPATYVDA
pabora Tmax = 50 rpagn.

15 087AP15E 8

Boero B

Cirecn: RLV-E-I IpomMse-ak: DANFOSS
H-oGpaSHEDT SanopHEI KIAMaH NOpAaMol, Tun BRLV-E, oA pafMaTopoB C0 BOTpOSHHEM
TEPMOCTATHISCKMM KIANAHOM; NPMMEHAESTCH B AEYXTPYOHEX CHOTEMAX OTOILIEHMA IId
OTHINYEHME M JpeHAXA BONH HMS OTOIMTEIRHOTS NpHOCpa.

15 003L0280 4

Boero 4

CyrEon: RLV-¥ IpomseE—nak: DANFOSS
SAnopHEN KIANAH YVOAOBOH C BOSHMOKHOCTRN NOOCOSOMHEHMA IpeHAKHOTC KpaHa, THno RLV:
MpeqHASHAYSH OIH OTRINISHMAE OTOSILHOTC OTOIMTeNbHOTS NpHbopa OIS ero QeMOHTaXa
MIM TeXHWISCHOTo obcaysmearma &5 COIMBEa BCSH CHOTEME.
10 003L0141 32
Beoero 32

Cireon: RTD-E IpomMse-nk: DANFOSS

MpMCcoEqMHMTENLHEI SJIEMEHT C MpPEeNBADMTENLHON HACTPOMKON ONH OBVXTDVOHHEX CHOTEM

B oTaenbHbIX cTON6Lax Tabmubl HAXOAUTCA CriefyoLan nHpopMauus:
dn, [Mm] HomuyHasbHbIM gruameTp apmaTtypbl.
Konwuy [wt.]  KonnuecTBo apmMaTtypbl € AaHHbIM HOMUHA/IbHBIM AUaMEeTPOM.
MpumeyaHue [ononHuTenbHast MHpopMalmsi 06 apmartype.
LleHa [z]] MecTo Ana BBOAA LieHbl apMaTypbl.

CMOTpU Takxe:
MeHto VTorn, BegomocTb matepuanos, MNMepemelieHne no tabnvue, JaHHble KaTaslokHble.
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8.4 Matepwuansbl - lpyroe o6opyaoBaHue - Tabnmuya

Tabnmua cogepxuvT Be4OMOCTb ApYyroro 060pyAoBaHns, NCNOb3YeMOro B NPOeKTUpyemMoMm
o6opyaoBaHun. [1ns ee oTo6pakeHNs1 CNyXMT KomaHaa [pyroe o6opyaoBaHue, BbidbiBaeMasi U3
MeHIo MIToru - Matepuasbl.

E Martepuane - Jpyroe cbopyaoeaHne == Es

Pasmep KATANOXKHEIT HOMED Kommra IexHa SaMegaHa
mT .
Crmeon: AEVA LUX IT TDP-F 40 IIpoussoquT DANFOSS
EerapTHpHas cTaHimMa Akva Lox IT TDP-F c rTemncobMeHrmMiroM XB 06H-1 40.
AFNVA LUX II TDP-F 40 &
BuecTe i

Crmson: BUFOR IpoMsBOoIHT

BybepHie BOOHATPEEATENM OIH OTOMMTENRHEX CHOTEM C KEAPTHPHEMM CTIHIITAMA,

obepem 0.1 .. 5.0 M3,
600 1
BreoTe 1

B oTaenbHbIX cToNM6Lax Tabmubl HAXOAUTCA CcriefyoLan nHpopMauus:

Paswvep Pa3mep obopynoBaHus.
KatanoxHbIn Homep KaTanoxHblii Homep 060pyA0BaHUS.
Konwuy KonnuecTtBo 060pya0BaHus.

LleHa LleHa o6opyaoBaHus.

3ameyaHuns 3ameyaHus.

CMOTpU Takxe:
MeHto MTorn, BegomocTb matepuanos, MNepemelieHne no taéamue, JaHHble KatasiokHble.
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9 CopTnpoBKa coepXnmoro Tabnuibl

9 CopTrpoBKa cogep>XmMmoro tabnmubl

CogepxvmMoe Tab/mLbl C UToramm pacyeToB MOXET ObITb OTCOPTMPOBAHO COr1IACHO BbIGPaHHOTO
Knoya.
C aToi1 Lenbto cneayert:
1. 3 meHo MITorv nnm n3 MeHo 6bICTPOro AocTtyna BblopaTb koMmaHay CopTUpoBKa UTOroB
2. B oTo6paxeHHOM A/asioroBOM OKHE BbibpaTth K/Ho4, OTHOCUTE/IbHO KOTOPOro MOXET ObITb
oTcopTMpoBaHa Tabsmua.

CopTupoBka obneryaet aHasn3 NoJTly4€HHbIX NTOTOB PacyeTOB.

CMOTpU Takxe:
MeHto MTorn, komaHga CopTmpoBKka UToros, lNepemellgHre no Tabamue.
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10 ® opmaTUpoOBaHMe CoaepPXKMMOro TabnuLbl

10 dopmaTMpoBaHMe COAePXUMOro TabnuLbl

Copgepxmmoe 60/bLUIMHCTBA Tabmy, C UToraMm pacyeToB MOXET ObITb OTGhopMaTUPOBaHO Nepes
BbI6GOPOM OTOGpakaeMbIX CTONOL,0B, a MHorAa 1 CTPOK.
C 3710l Luenbi Heo6X0ANMO:

1. N3 meHto MTorm nnm ns MeHo 6bICTPOro AocTyna BblbpaTtb kKoMaHay PopmaTupoBaHme Tabauy,

2. B oT06paxeHHOM AMasioroBOM OKHE BbleNTb NoMs onuuii ¢ COOTBETCTBYHOLLEN
VHJoopMaLveld, NpegHa3HaueHHoM ans pasmelleHns B Tabauue.

CMOTpU Takxe:
MeHto MToru, komaHga ®opmaTtmposaHune Tabamy, NepemelleHre no Taéamue.

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



Pa3snern

CTPYKTYPA MEHIO



11 CTPYKTYPA MEHIO

11 CTPYKTYPA MEHIO

MpuHATas CTPYKTYpa MEHIo rpynnupyeT Mo TemMaTuke KOMaHAbl, BbINOHSEMbIE NPOrpamMMOi.
OTAenbHO pacKpbiBalOLWMECS MEHI COAepXaT KOMaHAbl, CBsi3aHHble CO C/eAylLyMA

onepauunsimu:

Panin OTKpPbITUE M COXpaHeHve (hailnoB C AaHHbIMW, neyartb, hopmatvpoBaHve U
npegBapuTesbHbI NPOCMOTP Mepes BbIBOAOM Ha nNeyaTb M OKOHYaHve
paboTbl Nporpammbi;

MNpaBkKa onepauuv pefakTpoBaHus B Tabnmuax Takve Kak: yaaneHue, BCTaBka, NoncK
N 3aMeHa TEKCTOB, a TaKxe KOMaHAbl, ynydliatowpme BBOL AaHHbIX;

Bug KOMaHbl, CBfi3aHHble C nNaHensAMy WHCTPYMEHTOB W OKHamMu  A/1s
rpachmyeckoro BBOAa AaHHbIX HA CXeMe, a Takxe npefcTas/ieHue UTOroB B
rpadomyeckoin chopme;

JaHHble KOMaHbl, Cryxawme Ans BBOAA OOLWMX [aHHbIX, AAHHbIX O MOMELLEHUSX,
rpacpmyecknx AaHHbIX Ha cxeme 1 hopmaTMpoBaHnsA BHELLHErO Bua pPUCYHKa
CO cxeMoii 06opyaoBaHus;

PacuyeThbl yCcTaHOBKa napameTpoB paboTbl 1 BbINO/IHEHME pacyeToB;

Mtorun npocMoTp, hopMaTvpoBaHMe U COPTUPOBKA UTOTOB pacyeToB, BeAOMOCTEN
MarepuasioB 1 AOCTYN K CAMCKY C OLLMGKamu;

MNapamMeTpbl  yCcTaHOBKa, OTKPbITME 1 COXpaHeHne napameTpoB paboTbl NporpaMmbi;

OKHO onepauun, CBfA3aHHble C BbICBEUYMBAHMEM, pPa3MELLEHVEM, COXpaHeHnem U
OTKpbIBAHWMEM PACMOSIOKEHNS OKOH;

CnpaBska [0CTYN K CNpaBO4YHOM NHGopMaL MK, a Takxe K MHhopmMal i o nporpaMmme.
Kakabli NyHKT COAEPXMT MNOAPOOGHO OMUCaHHble OTAEfNbHblE MEHI0 U coaepxawmecs B HUX
KOMaHzbl.

178 (C) SANKOM Sp. z 0.0.



Meibes C.O.

11.1 daiin - MeHo

MeHto ® aiin1 coAepXVT KOMaH/bl, CBSI3aHHbIE C onepawlysiMi OTKPbITUS Y COXPAHEHWS! AaHHbIX,
neyaTy UTOroB PacyeToB, a TakXe OKOHYaHUsi paboTbl C NPOrpaMMOoii.

C.0. - BEZNAZWY.grd

C03aaTe A3HHBIE
OTKpEITE A8HHEIE ...

CDKFIHHHTI:- AdHHEIE

CoxpaHuTe JaHHBIE KAK ..
Coxpannte B daine DXF DWG
CoxpaHute B daine WMF

MNevaTe TaBAUb ...

Mpegeaput. npocmoTp TaBauy,

Dopmar nevaTH ..

MeyaTe pHCYHER ...

MpesEapuT. NPOCMOTE PUCYHEE

DopMaT NeYaTH PUCYHKR ..

I'Ipasn:a Bra Jdanneie Pacuetsr WMrmorm  Mapamerpor Ok
R o dh &
Ctrl+0
frr - - >
Ctrl+5 —
=4 "
Alt+F4

Berog

PackpbiBatoLleecs meHo P ain

UTo6bl HaiiTy AasibHeliLLyto MHGopMaLLnio, HE06X0AUMO BbIGPaTb Ha3BaHNe KOMaHAb!:

Cos3pnartb AaHHbIe

OTKpPbITb faHHbIE

CoxpaHuTb iaHHble

CoxpaHuTb filaHHble Kak

CoxpaHuTb B hainneDXF
CoxpaHuTb B dhairineWMF

Meyatb TabaMLbI

MpeaBapuTe/ibHbIN NPOCMOTP TabmL,

dopmart neyartum

[leyatb pucyHka

Co3pgaHve HOBOrO goalisia ¢ faHHbIMW.
OTKpbITUE CYLLECTBYHOLLETO ghaiina C faHHbIMU.
CoxpaHeHue haiina ¢ TeKyLLWIMN AaHHbIMW.

CoxpaHeHve TekyLmxX AaHHbIX B dialisie ¢ HOBbIM
NMEHeM.

CoxpaHeHue TeKyLLEro pucyHka B haiine B doopmare
DXF.

CoxpaHeHue TekyLLero pucyHka B goavinie B goopmarte
WMF (Windows MetaFile).

MeyaTb UTOroB pacyeToB B BUAE TabmLbl.
MpocmoTp Tabmuy, nepes nevarbto.
YcTaHoBKa dpopmara nevaru Tabud,

MeuyaTb pUCYHKA CXEMbI U N/TAHOB 3TAXEN.

MpeaBapuTenbHbIV NPOCMOTP pUcyHKa MPOCMOTP CTPaHWL, CO CXeMOV UM M1aHoOM nepef,

dopmart nevaTy pucyHka

BbIBOAOM Ha NPUHTEP UK NIOTTEP.

YcTaHoBKa chopmara neyartut pucyHka.
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11 CTPYKTYPA MEHIO

Bbixon OKOHYaHve paboTbl C NPOrpPamMOIi.

11.1.1 Co3spgaTb gaHHble - MeH0 Painn

OTa KomaHaa CnyXuT ANnsi co3faHnst HoBOro doaiina AaHHbiX. MpegsaputenbHO emy 6yaeT
npucBoeHo nmsa beznazwy. .grd. B aTom haiine nporpamma npuHMMaeT cTaHA4apTHbIE 3HAYEHNS
OTHOCUTESIbHO K:

dopmarty nevatu

KaTtasno)XHbIM AaHHbIM

[NapameTpam pacyeToB

MapameTpam nporpammbi

Mporpamma B AaHHbIA MOMEHT MOXET MMETb OTKPbITbIM TO/IbKO OAMH dhalin AaHHbIX. B cBA3n C
3TUM, NPV CO34aHUM HOBOTO (haiina TekyLwmin ¢hainn ¢ AaHHbIMKU ByAeT yaaneH U3 nporpaMmsl. B
c/y4yae, ec/iv B TEKYLLWI haiin BHECEHbI U3MEHEHWSA, NporpamMma nepes ero yaasieHmem BblgacTt
CO006LLEHNE C 3anpocoM 06 ero coxpaHeHuu.

b [ns GbICTPOrO BbI30BA KOMaHAbl C/YyXWT KHomka Co3dath AaHHble, HaxoAslWascs Ha
MaHe I OCHOBHbIX (OYHKLIWIA MporpamMmbl.

CMOTpU Takxe:

MeHio ®aiin, komaHga OTKPbITh AaHHble, KoMaHaa CoXpaHUTb aHHble.

11.1.2 OTKpbITb AaHHble - MeHIO Daln

DTa KoMaHAa CNyxuT 418 OTKPbITUA CYLWECTBYHOLLEro diaiiia C AaHHbIMK, KOTOpPbI Obln paHee
COXpaHEeH Ha AMCKe C NOMOLbH0 KOMaHAbl COXpPaHUTb AaHHble N COXpPaHUTb AaHHbIE Kak.
OJHOBPEMEHHO C AaHHbIMM CUMTbIBAETCSA haiin, B KOTOPOM 3anncaHbl UTOM PacyeToB a Takxe
¢haiin Co CMMCKOM OLUMOOK, 06HapYXeHHbIX BO BPEMSI pacyeToB.

Mporpamma B AaHHbIAi MOMEHT MOXET MMETb OTKPbITbIM TO/IbKO OAMH dhaiin AaHHbIX. B cBA3M C
3TUM, NPV OTKPbITUM HOBOTO (haiina TeKyLwmin ¢hainn ¢ AaHHbIMKU 6yAeT yaaneH U3 nporpaMmbl. B
c/y4yae, ec/iv B TEKYLLWI haiin BHECEHbI U3MEHEHWSA, NporpamMma nepes ero yaaseHnem BblgacTt
CO006LLEHNE C 3anpocoM 06 ero coxpaHeHuu.

0151 6bICTPOro BbI30Ba KOMaHAbl CMYXWT KHOMKa OTKPbITb AaHHble, HaxoAswasacs Ha
MaHe s OCHOBHbIX (RYHKLMIA NporpamMmmbl.

@ KomaHAy MOXHO TakXXe BbI3BaTb, Haxkumas Knasuly F3.
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OTKpHITE AaHHBIE EH

|c:\kan3\dane\przyk1 .grd | El c:i\kan3\dane

OTmeHa |
przyk1.grd E e =

przyk2 aqrd kan3

przyk3.grd % dan LCnpaera |
przyk4. grd ane

przyk5_agrd Creae.
Tun padnoe: JAHCEu:

P afno gavioix [*.grd] j I (=) J

[OmnanoroBoe okHO OTKPbITb AaHHbIE

BbI30B KOMaHAbl BeEeT K 0TOGPaKEHMIO HA 9KpaHe AMasIoroBoro okHa OTKPbITh AaHHble, C
MOMOLLHO KOTOPOTO CrieyeT BbiGpPaTh OTKPbIBAEMbI (haiin faHHbIX.

Vms cpaiina - none pegakmpoBaHus
B 370 none cnepyet BBECTM MMS OTKPbIBAEMOTO (haiinia v WabioH, COr/TlaCHO KOTOPOMY
nporpaMmma co3gacT CMMCOK (haiifioB, HAXOAALLMXCSA B TEKYLLEM KaTasiore.

Hanpumep, 3agaHve wabsioHa *.grd npuBefeT K BbICBEUMBAHUIO B CNINCKE BCEX (daiinos ¢
paclmpeHneM .grd, HaxoAAWMXCS B TEKYLLEM KaTasiore.

Huxe nonsi ¢ uMeHeMm cbaiina BbICBEUMBAETCS CNMCOK (DAI/IOB, KOTOPbIE HAXOASTCS B TEKYLUEM
KaTasiore 1 COOTBETCTBYIOT LIAG/IOHY, 3a4aHHOMY B nose Vimsi dpaiina. cnosb3ys Mbillb Un
KnaBmaTypy M3 Cnmcka MOXHO BblGpaTh 1Msi OTKpbIBaeMoro doaiina.

[Manku - cnncok
Cnucok coaepxnTt nMeHa rMaBHbIX KaTasloroB U KaTasioros, CoaepxallMxca B TeKyLLeM karasore.

Uto6bl B cnncke P arinbl NPOCMOTPETb COAEPXKMMOE BbIOPaHHOTO Katasiora, HE06X0AMMO C
MOMOLLIbH MbILLIM UM KNaBUaTypbl BblIbpaTb €ro MMs (ABYKPATHO LLEKHYTb MbILLbHO).

Hag cnruckom KaTasioroB BbICBEYMBAETCH UMS TEKYLLETo KaTasiora.

Tuvn hainos - cnMcok

Cnincok CTaHOaPTHbIX LLA6I0HOB, NCNonb3yeMbIX Mpu NOUCKe (baVIﬂOB B TEKYLLUEM KaTaslore.

AncKn - cnncok
Cnucok oMcKoBOAOB, AOCTYMNHbIX B CUCTEME.

Mocne BbiGopa COOTBETCTBYHOLLEro KaTasiora, UMsi CUMTLIBAEMOTO dhaiina MoXHO BBECTY B Nose
Nms cpaiina nnm BbI6paTh U3 CrMcKa HIke.

CMOTpU Takxe:
MeHto Paiin, komaHga Co3faTb gaHHble, kKomaHga CoxpaHuTb AaHHble, koMaHga CoxpaHuTb
[AaHHbIe Kak.

11.1.3 CoxpaHuUTb faHHble - MeHto Pain

KomaHpa CoxpaHuTb faHHble Bbi3blBAET COXPAHEHUE Ha AUCKE TEKYLUMX [aHHbIX B aKTUBHOM
dhaline (Mms aToro dpaiina 0TobpadkeHO Ha NaHe M 3aro/ioBKa NporpamMmbl).

Ecnn doalin ¢ gaHHbIMU ByAeT coxpaHeH BnepBsble, TO Ha 3KpaHe 0To6pasnTCs AMasioroBoe OKHO
CoxpaHuTb AaHHble, N03BO/AOLLEe AaTh eMy UMA. Ec/iv nepes coxpaHeHneM [ aHHbIX
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HEeo6X0ANMO U3MEHUTb €r0 MMS UM MECTO XPaHeHwus (ero MapLIpyT), TO CNeayeT BblGpaTb
komaHay CoxpaHUTb AaHHbIE Kak.

[ns GLICTPOro BbI30Ba KOMaHfbl C/YUT KHOMKa COXpaHWUTb AaHHble, HaXOAsLAsca Ha
MaHe I OCHOBHbIX (OYHKLIWA MporpamMmbl.

e

CMOTpU Takxe:
MeHto Painn, komaHga Co3gaTb AaHHble, kKomaHga CoxpaHuTb AaHHble Kak, KomaHga CoxpaHuTb
B GpaineDXF, komaHga CoxpaHutb B thainneWMF.

KomaHAy MOXHO Take Bbl3BaTb, HXKMMas Kriasuily F2.

11.1.4 CoxpaHuTb AaHHble KakK - MeHto Paiin

KomaHga CoxpaHuTb faHHble KakK No3BOSSIET AaTb HOBOE UMS dhalifly C TEKYLLMMM AaHHbIMU U
COXPaHUTb ero B BbIGpaHHOM MeCTe Ha AVCKe.

Mpw ee BbI30BE NporpamMmMa 0To6pasuUT Ha 3KpaHe AUaioroBoe okHO COXpPaHUTL AaHHble, B
KOTOPOM CriefyeT BBECTV HOBOE MMs chaiina.

UTo6bl COXpaHUTb halifl AaHHbIX C TEM e MEHEM 1 B TOM e MecTe, C/leyeT Bbi3BaTb KOMaHAy
CoxpaHWTb iaHHble

COXpaHMTE AaHHEE K E

|c:'\kan3\dane\pl2}lk1 gid | El c:ikan3\dane

OTmeHa
przykl.grd = Sy et = —I
przyk2_aqrd kan3

przyk3.aqrd % da:ne Cnpaekra |

przykd. grd

przykb.grd T
Tun ¢adna: Juceu:

P adinm gaHibix [ grd) j I = c: j

[unanorosoe okHO COXpaHUTb AaHHble

Hwxe onucaHbl 3Ha4YeHWs1 OTAe bHbIX NOMei B AMasIOrOBOM OKHE.
Nmsa dpaiina - none pefakmpoBaHust

B 3TOM Nosie HYXXHO BBECTU UMS, MO, KaKUM [O/DKeH ObITb COXpaHeH doaiis, i wabsioH,
OTHOCUTE/IbHO KOTOPOro NporpaMmMa CMOXET c0o34aTb CMUCOK (Daii/ioB, HAXOAALLMXCA B TEKYLLEM
KaTasore._

Hanpumep, 3agaHue wabnoHa *.grd NnpMBeAET K BbICBEUMBAHMIO B CMINCKE BCEX (halifioB ¢
pacLMpeHveM .grd, HaxoAsLWMXCS B TEKYLLEM KaTasiore.

Hwxe nons ¢ nmeHem dpaiina BbICBEYMBAETCS CNMCOK Iali/ioB, KOTOPbIE HAXOAATCS B TEKYLLEM
KaTasiore 1 COOTBETCTBYHOT LLAG/IOHY, 3agaHHOMY B nose Vims cpaiina. Micnonb3ysa Mbllb Un
KnasmaTtypy 13 cnmcka MOXHO BblbpaTb MMs diaiina, Nof KOTopbIM diainl MOXET ObiTb COXpPaHEH.

[Manku - cnncok
Cnucok coaepxuTt NMeHa rMaBHbIX KaTasloroB U KaTasioros, CogepxallmMxcsa B TeKyLLeM Karasore.

UTo6bI B cnvcke (haiiioB NPOCMOTPETb COAEPXKUMOE BblOpaHHOro Katasiora, He06XoANUMO C
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MOMOLLH MbILLM UM KNaBUaTypbl BbIGpaTh €ro MMsi (4BYKPAaTHO LWE/KHYTb MbILLbHO).

Ha,u, CMNCKOM KaTauloroB BbiCBEYMBAETCA NMA TEKYLLUETO KaTaslora.

Twvn dannos - CNNCOoK

Cnincok CTaHOapPTHbLIX LLa610HOB, MCNnonb3yeMbIX Mpu NonckKe (baVI.I'IOB B TEKYLLUEM KaTaslore.

Aunckn - cnncok
Cnncok AMCKOBOAOB, AOCTYMHbIX B CUCTEME.

MNocne Bbl60pa COOTBETCTBYHOLLENO Katasiora, UMA noj, Kaknm cpaﬁn AOJ/DKEH ObITb COXpaHeH,
MOX>XHO BBECTW B nosie ima (baﬁﬂa nn Bbl6paTb N3 CrnncKa Hxe.

CMOTpU Takxe:

MeHto ®aiin, komaHga Co3aatb AaHHble, komaHaa OTKPbITh AaHHble, KoMaHaa CoxXpaHUTb
AaHHble, komaHga CoxpaHutb B dparineDXF, komaHga CoxpaHuTb B thainneW MFE.

11.15 CoxpaHutb B painne DXF - meHto Paiin

KomaHga CoxpaHunTb B (panine DXF npuBefdeT K COXpaHEHUIO Ha AUCKE TeKYLUEero pucyHka B
gopmate DXF. Co3gaHHblii  guaiin  MOXeT ObiTb CYMTaH MPOM3BO/ILHON  MPOrpammorn,
pacnosHatoLeli choopmat DXF (Hanpumep, nporpamva AutoCAD).

Mocne Bbi3oBa KOoMaHAbl GyAEeT BbICBEYEHO AuanoroBoe OkHO CoxpaHuTb B cphaline DXF, B
KOTOPOM HYXHO COXpaHWUTb UMs dhaiina, NpegHa3HauYeHHoro A1 pUCyHKa.

Ecnm aKkTyaslbHbIM SBMSIETCA OKHO [laHHble - PUCYHKM WM He Obl/I BbINOSIHEHbI pacyeTbl (HET
MTOrOB PacyeToB), TO OYAET COXPaHEH PUCYHOK CXEMbl WM MfaHa C AaHHbIMW 471 pacyeTos, B
OCTa/TbHbIX C/ly4asix COXPaHAETCSA PUCYHOK C UTOTaMy PpacyeToB.

Co3gaHHbIli thainn DXF coaepxvT CTPYKTYpY C/l0eB puUCyHKa . Bnarogaps aTomy, BO BpeMs ero
fasbHelwein 06paboTkn B ApYyrori nporpaMMe C/ioM MOXHO BK/IOUYUTb WM BbIK/IOYUTD, a Takxe
MOXHO MM MpuUnN1caTb COOTBETCTBYHOLLUMIA LiBET, CTU/b U TOSLLMHY JIMHUN.

Bo Bpems co3gaHns duaiina Ana Kaxaoro /o ¢ NporpaMMbl CO34at0Tcs ABa ciosi B dpaiine DXF.
MepBblil NX HUX COAEPXKUT SIMHAN U €70 Ha3BaHWe COOTBETCTBYET Ha3BaHWIO C/i0s B nporpaMmve
Meibes C.O.. ipyroii coaepxuT 3a/iMBKY, a ero HasBaHvue UMeET BHavYasie 40MnosiHUTE bHble GYKBbI
77 .

CTaHfapTHO C/ion C 3a/IMBKOM BbIK/HOYEHbl B doavine DXF. BbIK/HOYEHbI Takke C/IoM PUCYHKA,
KOTOpbIe He 6bI/IN BblOpaHbl, Kak npefHa3HavyeHHble /19 nevaTu.

Mpn nomoLLy KomaHAbl PopmMaT C/I0EB PUCYHKAE, Bbl3blBaeMOl U3 MeHo [laHHble Wan MeHo MToru,
MOXHO YCTaHOBWTb, Kakue C/Iou pucyHka OyayT nevartarbCd, a TeM cambiM OyAyT BK/IOYEHbI B
dharine DXF.

Utobbl NpocMoTpeTb, Kak OyAeT BbIIAAETb PUCYHOK, 3anucaHHbli B (oaine DXF, nydwe
BOCMNO/Ib30BATLCA OKHOM NpeABapuTe/IbHOr0 NPOCMOTPa PUCYHKa nepej, nevarbio, Bbl3bIBAEMOTO
13 MeHI0 Paiisi Npy NOMOLLY KoMaHAb! [peaBapuTeibHbIN NPOCMOTP PUCYHKA.

Mpadmueckme CUMBO/bI apMaTypbl M aKCeccyapoB 3anoMuHatoTCsi B Buge 6/710KOB, 4TO
3HAUMTENIbHO 06/1erYaeT X Aa/IbHENLLYI0 NPaBKY U NO3BOSSIET 6bICTPO MOANGMLMPOBATL UX BUA,

Bcem TekcTam MpUNUCLIBAETCA CTWIb C Ha3BaHWEM aHA/IOTMUYHBLIM C/IOSIM PUCYHKA, Ha KOTOPbIX
OHW pa3MeLLIATCS. ITO NO3BONAET HGbICTPO U3MEHUTb PUCYHOK LLPUJITA.
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CMOTpU Takxe:

MeHio ®aiin, komaHga Co3gatb faHHble, komaHga CoxpaHuTb AaHHble Kak, komaHga CoxpaHuTb
B dpaiine WMF.

11.1.6 CoxpaHuTb B haisie WMF - MmeHto Paiin

KomaHga CoxpaHunTb B hane WMF npuBedeT K COXpaHEHU0 Ha AUCKE TeKYLUero pucyHka B
dopmate WMF (Windows MetaFile). Co3gaHHblii (haiin MOXeT ObiTb CUuMTaH MPOV3BOJILHON
nporpammoini, pacnosHawowein dopmatr WMF. K coxanieHuto ur3-3a 60/bLIOA  C/IOXKHOCTH
No/yYeHHbIX PUCYHKOB, HE BCE NporpamMmMbl CMOTYT NPaBWIbHO UX CUUTaTb.

Mocne Bbl30Ba KOMaHAbl 6YyAeT BbICBEUYEHO AManioroBoe OKHO CoxpaHuTb B doalineWMF, B
KOTOPOM HY>HO COXpaHuTb UMA haiina, npeaHa3HauYeHHOro A1 PUCYHKA.

Ecnm akTyaslbHbIM SBASIETCA OKHO [laHHble - PUCYHKM WM He Obl/IM BbINOSIHEHbI pacyeTbl (HET
MTOrOB PacyeToB), TO OYAET COXpaHEH PUCYHOK CXEMbl WM MfaHa C AaHHbIMW 4N pacyeTos, B
OCTa/IbHbIX C/ly4asix COXPaHAETCA PUCYHOK C UTOTamMy pacyeToB.

Co3gasas (paiin B dopmate WMF, nporpamma 3anucbiBaeT TOSIbKO Te 3/IeMEHTbl PUCYHKA,
KOTOPble HaxXOAATCA Ha C/ioaX, NpefHa3HayeHHbIX 419 nevartun. Npy nomowy koMaHabl Popmar
C/I0EB PUCYHKA, BbI3bIBAEMOr0 U3 MeHI0 JJaHHble U MEHI0 Torn, MOXHO YyCTaHOBUThL, Kakol C/1oi
pUCyHKa OyfeT HaneyataH, a 3HauuT nomelleH B cainn WMF. Utobbl NnpocMOTpeTh, Kak byaert
BbIIIAETb  PUCYHOK, 3anucaHHbli B (paiine WMF, nydwe BOCMNOMb30BATbCA  OKHOM
npegBapuTeslbHOrO MPOCMOTPa pUCYHKa nepen, nevarbio, Bbi3bIBAEMOrO M3 MeHo Pain npu
nomoLy KomaHAb! [peaBapuTesibHbIA NPOCMOTP PUCYHKA.

CMOTpU Takxe:

MeHto Painn, komaHga Co3gatb gaHHble, kKomaHga CoxpaHuTb faHHble Kak, kKomaHga CoxpaHuTb
B hainineDXF.

11.1.7 MeyaTb Tabnuubl - MeHto Pain

KomaHza cnyxut ong neyatyu UTOroB pacyeToB U BeAOMOCTeVI MarepnasioB B TabMYHO cpopme.
Nocne ero BbI30oBa BbICBETUTCA AMa/I0rOBOE OKHO lNeyaTth, B KOTOPOM HY>XHO Bbl6paTb napamMeTpbl
neyarn.

C uesnbio yCTaHOBKM BuAa neyvaraeMblX UTOTOB pacyeToB, BE4OMOCTEN MaTepuasioB, NapameTpoB
CTpaHuL, a TaKke NMPUMEHSIEMbIX 3HAKOB, c/efyeT B MeHio daiin BbI3BaTb KoMaHgy DPopmar
neyarm.

&

=1 [1nAa 6bICTPOro BbI30Ba KOMaHAbl C/IyXUT KHOMKa [leyatb, Haxo4AWAACHA Ha naHem
OCHOBHbIX (PyHKL M1 Mporpammbl

Mocne Bbi3oBa KoMaHAbl MevaTb TabnuLbl BbICBETUTCS AMA/IOTOBOE OKHO [leyaTb, B KOTOPOM
HY>HO BblGpaTb NapameTpbl Neyaru.
Hwke onvcaHbl 3HaYEHVs! OTAEMbHBIX NOJeli B ANAIOTOBOM OKHE.
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Neuars

MpuHrep: HP Lazer)et nogkmioded k LPT1:

—JHanasoH cTpaHuy K.ommu

* Bece Yucno konui: EE

" CIpaHMub
or: |1 izl‘ ﬂu:|1 lzl‘ [~ PasofipaTe No KonMam

rMevare

| Bce crpaHuMub guanasoHa j| [ B wpaiin

|\/ 1] 4 ” x OtrerHa | ‘EﬁmaHoBKa” ? anaBKal

Junanorosoe okHo lNeyatb
JvanasoH ctpaHuL, - rpynna
B 3aTOM rpynne Hy>XHO BblIOpaTh Auana3oH CTpaHuL, nevyaTtaeMblX Ha NpUHTeEpe.
Bce MeyaTb BCEX CTpaHUL,.
CTtpaHuvuybl MeuaTb cTpaHuy, B ykazaHHOM guanasoHe OT: [o:.

MNeyaTb - rpynna

pynna onpegensier, kKakue CTpaHuL bl AO/DKHbI NevaTaTbCs Ha NPUHTEpe 1 6yAeT M HanpasieHa
neyarb B hainn

Becb gnanasoH lNeyaTb Bcex cTpaHuy, U3 Bbl6paHHOFO Anana3oHa.

YeTHble MeyaTb YeTHbIX CTPaHUL, 13 BbIGPAHHOTO AnanasoHa.
HeueTHble MeyaTb HEYETHbIX CTPaHWL, U3 BbIGPAHHOIO AvanasoHa.
B chaiin MeuyaTb HanpaB/IiETCA B paiiN Ha yKasaHHbI ANCK. OBbIYHO AOKYMEHT

neyataetcs B haiin, 4ToObl NO34HEE pacneyaTaTb C KOMMNbIOTEPA, HA
KOTOpPOM MporpamMmma He UHCTa/IIMPOBaHa, Wi YToObl BOCNO/Ib30BaTbCA
APYTVIM MPUHTEPOM, a He TeM, KOTOPbI 6bl/1 BbiIOpaH B MOMEHT CO34aHus
AokymeHTa. Mocrie Bbibopa kHomkn OK Ha 3KpaHe NosiBUTCS AMasioroBoe
OKHO MeuaTb B haiin, B KOTOPOM HEOOXOAMMO 3a4aTb UMS dlalina, Kyaa
[0/DKHA ObITb HanpaB/eHa neyvarsb.

Konwuu - rpynna

CnyxuT An1s onpeaeneHrst ymcna u cnocoba nevatu KOmnwid.
Yucno konuii Unco neyaTaembix KOMWA.
Pa3o6patb No Konusam [leuaTb Kaxaoli Konun oTAesbHO.

YcTaHOBKa - KHOMKa

OTa KHOrKa BbI3blBaeT CUCTEMHOE [Ma/IOrOBOE OKHO, CrlyXalliee A1 yCTaHOBKM NapaMeTpoB
paboTbl NpuHTEpA.

CMOTpU Takxe:

MeHto Paitn, komaHga ®opmar nevartu, kKomaHga [peaBapuTesibHbIn MPOCMOTP TabauL.
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11.1.8 TpegBapuTenbHbI NPOCMOTP TabnL, - MeHo daiin

BbI30B 3TOli KOMaHAbI NPUBEAET K OTOGPaKEHUIO HA 3KpaHe okHa [MpeaBapuTesbHbI NPOCMOTP.
MpeaBapuTebHbIV NPOCMOTP AAET BO3MOXHOCTb AJ19 NPOCMOTPA, Kak 6yayT BbIrNISAETh
neyaTaemble CTpaHuLbl Nepes BbiNosHeHMeM KoMaHabl [eyatsb Tabamu, (MeHto Paiin). 3To
NO3BOJISIET OLLEHNTb NPaBW/IbHOCTL MIAHUPOBKM TEKCTA HA CTPaHWMLLE 6e3 ero npeaBapuUTesbHON
pacnevarku.

B cnyuyae, ec/m nnaHNpoBKa TEKCTA Ha CTPaHMLLE HEYMECTHA, TO CYLLECTBYET BO3MOXHOCTb BBOAA
M3MEHEHUIH C NOMOLLBH0 KOMaHAb!l Popmat neyatu.

fe st 6bICTPOro BbI30BA KOMaHAbl CAYXUT KHOMKa MpeaBapuTebHbIA NPOCMOTP TabnL,
HaxXOAALASICA HA MNaHe I OCHOBHbIX (RYHKLMIA MPOrpammbl

B okHe npeaBapuTeIbHOrO NPOCMOTPa Tab/uL, BbICBEUMBAKOTCS BCe CTpaHuLbl. Homep akTyanbHO
NpocMaTp1BaeMoii CTpaHNL bl BUAEH HA MAHE M COCTOSIHUS.

[na npocmoTpa OoTAeflbHbIX CTPaHWUL, MOXHO WCMNO/Mb30BaTh KMaBULIKM CO CTpesikamMmu, W
knasuwm PgUp v PgDn, nnv BepTuKabHY0 IMHUI0 NPOKPYTKU.
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OKHO C npeaBapuTesibHO NpocMaTpuBaeMoii nepes, nevartbo Tabauuei

CMOTpU Takxe:

MeHto daiin, komaHaa MNeyatb TabML, KOMaHaa dopmMart neyatu.

11.1.9 dopmart neyaTtu - MeHto Pain

KomaHaa ® opmat nevatv Cy»uT AJ1s yCTaHOBKU cOcTaBa UTOTOB pacyeToB, BEAOMOCTel
MaTepuasioB, a Takxe onpeeneHns oopmara, B KakoM OHM GyAyT nedyatarbCs.

Moce ee BbI30Ba Ha 3KpaHe NOSIBUTCS AMasioroBoe OkHO dopmart neyari, C NOMOLLBH KOTOPOro
MOXHO OnpeaenMTb TUN NPUHTEPa, NapaMeTpbl CTpaHuL, cnocob nogayn bymarv, pasmep
WpndTa, CNMCKM NeyaTaeMblx TabnmL, ¢ UTOraMu pacyeToB, BeOMOCTEN MaTeprasios.

Fd
,ﬂ,]‘lﬂ 6b|CTpOF0 Bbi30OBa KOMaHAbl CHAYyXUT KHOMKa CDOpMaT neyam Ta6fII/IL|,bI,
HaxogAwaAcAa Ha naHesin OCHOBHbIX (*JyHKLI,MVI nporpamMmmsbl
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CMOTpU Takxe:
MeHto ®aiin, komaHaa MeyvaTtb Ta6uL, KomaHaa [NpeaBapuTebHbIR NPOCMOTP TabauLL.

11.1.10 MeyaTb pUCyHKa - MeHto Pain

KomaHga cnyxut Ana neyarun pucyHka CXemMbl WA NniaHa Ha NaoTTepe uim npuHTepe. MNocne ero
BbI30Ba OY/ET BbICBEYEHO ANA/IOrOBOE OKHO Meyarb, B KOTOPOM HEOGXOANMO BblOpaThb
napameTpbl neyatu. Ec/m akTyasibHbIM SIBASETCA OKHO [laHHble - PUCYHKM UK pacyeTbl He Obin
BbINO/IHEHbI (HET UTOTOB pacyeToB), TO OyAET BbIBOAUTLCSA PUCYHOK CXEMbI UM NaHa C AaHHbIMU
[N pacyYeTOoB, B OCTa/IbHbIX C/Ty4asix - PUCYHOK CXEMbI WX NJlaHa C UTOraMn pacyeToB.

[na ycTaHoBKK MacluTaba nevartu, napamMmeTpoB CTPaHUL, HY>KHO U3 MEHIO daiin BbI3BaTb
KoMaHay Popmart nevyartu pucyHka.

i [ns 6bICTPOro BbI30Ba KOMaHAbl C/YyXMT KHOMKa lMeyaTb PUCYHKA, Haxogawasics Ha
naHeIM OCHOBHbIX (PyHKLMIA NporpaMmbl

Mnorrep HP Lazerlet nogknoded k LPT1:

rMe

! B 1 c aaHHbIMH An- pacyeToE

" Bce pHCYHKM NpOEKTa [~ B pain
— dManazoH cTpaHmL K.onuw

 Bee Yucno konui: EE

" CrpanMum

or: |1 izl‘ gg;|1 lzl‘ [~ Paszofipath No KonHAm

|\/ 114 | ‘ x OTreHa ”Eﬁﬁmamsxa” ? anaskal

[unanorosoe okHo lNeyatb

Mocne BbiI30Ba KOMaHAbl eyaTb pucyHKa OyAeT BbICBEYEHO AMasioroBOe OKHO [leyaTb, B
KOTOPOM HeO6X0AMMO BbiGpaThb NapameTpbl neyvaTu.

Hwxe onncaHbl 3Ha4YeHNsa oTAeNbHbIX nonen B OnasioroBoM OKHe.

lNeyartaTb - rpynna

'pynna no3BosisieT caenatb BbI6Op nevyaraemoro pycyHka u onpegenuts, 6yaet im HanpasieHa
neyatb B doaiin.

TeKylWmii pucyHok MeuaTb TEKYLLUETo pUCYHKa.
Bce pycyHky npoekTa  MeyaTb BCEX PUCYHKOB BXOASILLMX B COCTaB NPOEKTA.

B chainn PucyHok cxembl nan nnaHa HanpasnseTcs B dhaiin. O6bIYHO AOKYMEHT
neyaTtaeTcs B diaiin, YTo6bl NO34HEE HaneyaTaTb Ha NOTTEPE C
KOMMbIOTEPA, HA KOTOPOM NporpamMmma He MHCTa/IIMpoBaHa, Uan YToobI
BOCMNO/b30BaTbLCA APYIIM NIOTTEPOM UM MPUHTEPOM, a HE TEM, KOTOPbIN
6b1/1 BbIOpaH B MOMEHT CO34aHus AOKyMeHTa. [Nocne Bbibopa kHonku OK Ha
3KpaHe NosBUTCSA AMasioroBOe OKHO MNeyaTb prcyHka B dhaiis, B KOTOPOM
Heob6xoAuMO 3aaaThb UMs diaiina, Kyaa Ao/dkHa 6bITb HanpaB/ieHa neyaTb
CXeMbl W1 NiaHa.

[nanasoH ctpaHu, - rpynna

B 370l rpynne HyHO BbIGpaTh Ananas3oH CTPaHUL, CXEMbI, BbIBOASALLEICS Ha NIOTTEP UK

188 (C) SANKOM Sp. z 0.0.



Meibes C.O.

NpUHTEp:
Bce [NeyaTb BCex CTpaHUL,.
CipaHnubl MeyaTb cTpaHuy, B 3agaHHOM gunanasoHe OT: [o..

Bocnonb3oBaBLUMCh NpeABapuTe/ibHbIM NPOCMOTPOM CXEMbI, MOXHO YBUAETb, KaK PUCYHOK
CXeMbl UM NnaHa 6yaeT pasfeneH Ha CTPaHULbl.

Konuwu - rpynna

CnyxuT ana onpegenieHns yncna n cnocoba neyvatu KOnwii.
Uuncno Kkonui Uncno neyaraemblx KOMUIA.
Pa3ob6patb No konusam [MeyaTb Kaxaol Konumn oTAeNbHO.

YcTaHOBKa - KHOMKa

3OTa KHOMKa BbI3blBaeT CUCTEMHOE [Ma/IOrOBOE OKHO, CyXallee /19 YCTaHOBKWN napameTpoB
paboTbl NpuHTEpa (N1oTTepa).

CMOTpU Takxe:
MeHto Painn, komaHga ®opmar nevaTu pUcyHka, komaHaa NpeaBaputernbHbIi NPOCMOTP PUCYHKA.

11.1.11 NpeaBapuTenbHbIN NPOCMOTP PUCYHKa - MEHIO Dalin

BbI30B 3TOI KOMaHAbl NPUBEAET K BbICBEYMBAHUIO OKHA [peaBapuTesibHbIN NPOCMOTP PUCYHKA.
MpeaBapuTeNbHbI NPOCMOTP AAET BO3MOXHOCTb A/15 MPOCMOTPA, Kak 6yAeT BbIrAa4eTb
neyaraemblii PUCYHOK CXEMbI UM N1aHa C pa3feneHneM Ha CTpaHuLbl Nepes, BbINOSTHEHNEM
KoMaHAbl eyaTb pUcyHKa. DTO NO3BONSET OLEHUTb NPaBUIbLHOCTb NIAHNPOBKM PUCYHKA Ha
CTpaHuuax 6e3 ero npeaBapuTesibHOM pacnevartku.
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C.0. - Primer 3.grd - [[peasapuTensHsi npockoTp pUcyHKE] == ==
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OKHO npeaBapuTesIbHOr0 NPOCMOTPA PUCYHKA

Ecnm akTyanbHbIM SIBSIETCSI OKHO [JaHHble - PUCYHKM MM HE 6bI/ BbINOHEHbI pacyeTbl (HeT
MTOrOB pacyeToB), NpeABapUTE/IbHbI MPOCMOTP 6YAET KacaTbCsi CXEMbI UM M/1aHa C AaHHbIMU
[N PacUYeTOB, @ B OCTa/IbHbIX C/ly4yasix NpeABapuTebHbIV MPOCMOTP NPEACTAB/IIET CXEMY WA
Mn/iaH C UToramu pacyeToB.

B cnydyae, ecnm nnaHMpoBKa pUCYHKa Ha CTpaHuULe HEYMeCTHa, TO CYLLIEeCTBYET BO3MOXHOCTb
BBO4a N3MEHEHWI C NOMOLLIbIO KOMaHabl PopmMar nevyarTy pucyHka.

[N 6bICTPOro BbI30Ba KOMaH/bl CNYXWT KHoMKa Npe aBaputenbHbIN NPOCMOTP
PUCYHKa, Haxo4ALWAaACA Ha naHe i OCHOBHbIX (OYHKLIMIA NporpamMmbl

CMOTpU Takxe:

MeHto ®Paiin, komaHga NMevyaTb prcyHKa, KomaHaa PopmaTt neyaTn pucyHka.
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11.1.12 dopmart neyaTu pUCyHkKa - MeHto Paiin

KomaHga q)OpMaT neyat pncyHKa CJ/IlyXuT ansa yctaHOBKU MacluTaba neyaraemoro PUCYHKa,
napamMeTpoB CTpPaHUL, N ApYyrnx napamMeTpoB BbiBOAA Ha NJIOTTeEP UK NPUHTEP.

Fd
,ﬂ,]‘lﬂ 6bICTpOFO Bbi30Ba KOMaHAbl C/ZTyXUT KHOMKa CDOpMaT neyam pmncyHKa, HaxoasAawasaca
Ha NnaHesin OCHOBHbIX beHKLLVIVI nporpamMmmebl

Mocne ero BbI3oBa Ha 3KpaHe MOSIBUTCSA AMa/ioroBoe OkKHO dopmart neyartu, C NoMOLLb KOTOPOro
MOXHO OnpeaeMTb TUN NI0TTepPa WM NPUHTEpPa, pasMepbl CTpaHuL, cnocob nogadyn Gymaru,
mMacLuTab neyaTaemoro pUcyHka, napameTpbl CTPaHULbI.

[ A0TTEP HAH NPHHTED

| MpuHTEP N0 YMOAYAHHO j|

Pasmep tymaru

[A4 210 % 297 Mm =l

MNopaua Gymaru

|Bepxuuﬁ NOTOK jl
Mona i OpmeHT aUMA Ayrdar]

] b
Bepxnee (] " Knuxnan
e cH
+ AnpGomHan

feooe (200 2] cx a

Mpasoe E cm | [Macwras proyHk

@ Becw pucynox Macumat I'IDIIbSDB.1I

" BHaMMBIA $parMeHT

[+ MNexarb B uBETE

‘Jﬂkl ‘x OtrieHa | ‘ ? anas&al

Jwvanorosoe okHO ®opmart neyaru
Hwxe onuncaHbl 3HaYeHNs OTAEe/bHbIX NoMel B ANa/lOrOBOM OKHE.
MAoTrep UNm NPUHTEP - PaCKPbIBaKLLNINCA CMNCOK
Cnuncok cnyxuT Ana Bbloopa nioTTepa uiv npuHTepa, NpeaycMOTPEeHHOro A4/18 nevaTun UTOoroB
pacuyeToB B ddjopMe pUCYHKa.
Pasmep 6ymaru - packpbiBaroLMNCA CMNCOK

Cnuncok cryxuT Ans BbiGopa pasmepa Gymaru, UCrnosib3yeMoli N/I0TTEPOM WU/ NMPUHTEPOM.

Mopaya 6ymaru - packpbiBatoLLMIACA CINCOK
CnuncoK CnyxuT ANa yCcTaHOBKKM cnocoba nogavv 6ymarv Ha nioTrepe unm npuHTepe.
MNonga - rpynna

Fpynna no3BossieT onpeaeniMTb Nosist Ha CTPaHuLe.

BepxHee OnpepenaeT BepxHee noJsie Ha CTpaHuue.
HwmxHee OnpepenseT HWkHee noJsie Ha CTpaHuLe.
NeBoe OnpepenseT neBoe Nnose Ha CTpaHuLe.
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MpaBoe OnpeaenseT npasoe nose Ha CTPaHuLLe.

lNeyaTaTb - rpynna

B aToii rpynne MOoXxHO onpegenntb cnocob neyartu PUCYHKa Ha nJioTrepe nnn npuHTepe

Becb pucyHOK BbiBOAMTCSI BECb PUCYHOK.

Buanmblii pparmeHT BbiBOAUTCSA doparMeHT CXEMbI WK MaHa, BUAWMbIA B akTUBHOM OKHe C
PVICYHKOM.

MNMeuaTtb B LUBeTE BbIBOAWTCS PUCYHOK B LiBETE.

OpwueHTauma éymaru - rpynna
B 3TOM1 rpynne MOXHO onpeaeMTb OpUEHTaLMIO pUCyHKa Ha bymare.
KHImKHast [NeyaTb BepTUKa/IbHAS.

Anbb6oMHas MeyaTb ropu3oHTasIbHas.

MacLutab pucyHka - rpynna

CnyxuT ana onpegeneHust maclutaba BbIBOAMMOrO pUCYHKa. 13 cnncka MoxHO BbiGpaTb O4WH U3
TUNOBbIX MaCLUTAb0B PUCYHKa UM B pegakTpyeMoM none Maclwtab nonb3oBartens 3afartb
COOGCTBEHHbIN MacLUTab 1306 pakeHus.

CMOTpU Takxe:

MeHto Paiin, komaHga NevyaTb prcyHka, KomaHaa NpeaBapuTesibHbIi NPOCMOTP PUCYHKA.

11.1.13 BbIxog - MeHto Paiin

3Ta KoMaHa CNy»UT /15 OKOHYaHUS paboTbl NPOrpaMmbI.

Ecrm Tekywpe faHHble 6bi/ MOAUMLIPOBAHbI, @ ONLMSi aBTOMATUYECKOr0 COXPAHEHMST AaHHbIX
MO OKOHYaHWIO PaboThbl BbIK/OUEHA (MeHI0 MapameTpbl, KOMaHAa [lapameTpbl), TO NporpamMmMa
nepes, okoHYaHWeM pa6boThl 3anpallMBaeT, CieflyeT /i COXPaHSATh TEKYLME AaHHbIE HA AUCKE.

CMOTpU Takxe:

MeHio daiin.
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11.2 TlpaBKa - MEHIO

MeHto NMpaBKa cogepvTt KomaHabl, CBA3aHHbIe C onepauusamMi pefakTMpoBaHus, BbINOMHAEMbIMA
npu BBOAe AaHHbIX Ha CXeme, B Ta6n|/|u,ax n pncoBaHMK NnaHoB aTaxXel.

C.0. - Primer 3.grc F=E|Eo[~<=
Pain II'IpaBra Bug Jdansele  Pacuetel  Wrorm  MNapametpel OkHo  Cnpaeka

OTMEHKWTE Alt+EkSp ﬁ| ﬁ m $| & | & = '
Bripesath Ctrl+X L @,‘_@ﬂffﬁﬁa

Konwposate Crl+C g |72 [T
Ctrl+V
Del

Brrasute

¥ganute

CrpynnupoeaTs Ctrl+G
Pazrpynnupoeate Ctrl+U
MepeHecTn Ha Apyrod cnom .. Ctrl+1

Co3pate Bnok Ctrl+B

CRegyowpi 3Ta

PasmHoxnTe BNEBD

PasmHo#NTE ENpaED
OToBpasvTe BAEED

OtoBpasmTe ENpaEo

16.05 14.35 [ONepaunK, CBAZEHHLIE C PRABKTWPOBEHMEM TEDNWL W PUCYHKOB, KONMPOBAHHE

PackpsbiBatoLLieecs MeHto [paBka

UTto06bl BbIOpaTh AasibHeLyto MHGopMaLLMo, HE06X0A4MMO BblGpaTbh Ha3BaHVe KOMaHabl:

OTMEHUTb OTMeHa nocnefHen onepauun pefakTUpoBaHus.

Bbipesatb MepemelLeHvie BblAeNeHHOro parMeHTa u3 akTUBHON Tab/mubl B
6ycep obmeHa.

KonvpoBatb KonvposaHve BblgenieHHoro doparmeHTa B 6ychep obmeHa.

BcTaButb BcTaBka cogepxvmoro 6ydepa obmeHa.

Ypanitb Y aaneHve BblgeneHHoro goparmeHTa Tabmybl.

CrpynnupoBartb I"pynnupoBKa BblAeNIEHHbIX 3/IEMEHTOB PUCYHKA.

PasrpynnupoBaTtb OTMeHa rpynnupoBKN rpadomyeckmx 06 bEKTOB
(PasrpynnupoBaHue)

[epeHecTV Ha IPYroii c/ioli  VI3MeHeHWe Ccos 3aaHHbIX rpadiMueckmx 06 bLEKTOB.

Co3pgatb 610K Co3paaHvie HoBOro rpadiMuyeckoro 6/10Kka B BUEe 3/IEMEHTOB,
Bbl[l€/IEHHbIX Ha CXEME.

CaenyoLumii aTax Pa3MHOXEHWE Bble/IeHHbIX 3/IEMEHTOB CXEMbI Ha C/eAyHoLLEM
aTaxe.
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Pa3MHOXTb B/1IEBO Pa3MHOXeHVe Bble/leHHbIX 3/1IEMEHTOB CXEMbI B/IEBO.

Pa3mMHOXUTb BNpaBo Pa3MHOXeHMe BblAeEeHHbIX 3/IEMEHTOB CXEMbI BNpaBo.

OT06pa3nThL BAEBO MponcxoguT 3epkasibHOe 0TOOpaXKeHNe BIEBO BblAENEHHbIX
0OBEKTOB.

OTpobpas3nTb BNpaso MpouncxoauT 3epkasibHoe 0TO6pakeHre BNPaBo BblAeNeHHbIX
OO BbEKTOB.

CMOTpU Takxe:
BBoA AaHHbIX Ha CXeMe.

11.2.1 OTMeHUTb - MeHIo lNpaBKa

BbI30B 3TOIi KOMaHAbI NPUBEAET K OTMEHE Noc/iefHeli NPoBeAEHHO onepaLun peaakTMpoBaHus,
€C/I CYLLECTBYET TaKkasi BO3MOXHOCTb.

K]

[nsi 6bLICTPOro0 BbI30BA KOMaHAbl CAYXUT KHOMka OTMEHWUTb, HaxoAsAL@sCs Ha naHenm
OCHOBHbIX (pyHKLMIA MPOrpammbl

CMOTpU Takxe:

MeHto [NpaBka, BBoA AaHHbIX HA CXEME.

KomMaHay MOXHO TakXe Bbl3BaTb, HKMMasa kKoMbuHauuo knasuw Alt +BkSp.

11.2.2 Bblpe3aTb - MEHIO NpaBka

KomaHga cnyxut ana yaaneHus BbleneHHbIX rpadiMyeckmx 3/1eMEHTOB Ha pUCyHKe 1
nepemeLlleHus nx B 6ycep obmeHa.

CoxpaHeHHble B 6ydepe o6MeHa fjaHHbIe MOXHO BCTaBUTb B pyroe MecTo pUCYHKa, UCMOJb3yA
KomaHay BcT1aButb,

[na 6bICTPOro Bbi30Ba KOMaHbl C/YUT KHOMKa Bbipe3atb, HaxoAslasicsl Ha naHem
OCHOBHbIX (pyHKLMIA MPOrpammbl

e

CMOTpU Takxe:

MeHto [paBka, komaHga BcTtaBuTth, KOMaH4a Konnposatb, BBOA, AaHHbIX HA CXeEME.

KomMaHay MOXHO TakXe Bbl3BaTb, HKMMas KoMOuHauuo knasuw Ctri+X nnm Shift+Del.

11.2.3 KonupoBaTtb - MeHt0 NpaBka

KomaHpa cnyxut 18 KonmpoBaHus BblAeNleHHbIX rpadiMyecknx 00 bEKTOB Ha PUCYHKE U
nepemeLLeHns nx B 6ycpep obmeHa. XpaHsaupecs B 6ydoepe o6MeHa fiaHHble MOXHO BCTaBUTb B
Apyroe MecTo Tabmubl, MICNOb3YyA KOMaHAy BcTaBuTh, Bbi3BaB €e U3 MeHHo [paBka.

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



Meibes C.O.

ad [ns 6bICTPOro BbI30BA KOMaH/bl C/YXWT KHOMKa KonMpoBaTb, HAXoAALWAscs Ha naHem
OCHOBHbIX (pyHKL 1A MPOrpammbl

@ KomaHly MOXHO TaKXe Bbl3BaTb, HAXMMasi Kom6uHauwmo knasui Ctrl+C nm Ctrl+Ins.

CMOTpU Takxe:

MeHto [paBka, komaHaa BcTaButh, KoMaHaa Bolpe3aTth, BBo4 AaHHLIX HA CXEME.

11.2.4 BcTaBuUTb - MeHIO [paBka

Bbl30B 3TON KOMaHAbI MPUBEAET K BCTaBKe B PUCYHOK 06 EKTOB 13 Gydhepa o6MeHa.
CooTBeTCTBYOLLME 00BEKTHI MOXHO NOMECTUTL B 6ydiep 06MeHa, MCNob3ys KOMaHAbl
Konvposartb nnv Belpesarts , Bbi3biBaeMble 13 MeHIo [Ipaska.

Mocne BbI30Ba ee Kypcop Mbilm npumeT chopmy 6ydhepa obmeHa
B 3T0 Bpems Hy)HO KypCOPOM MbILLUM yYKa3aTb MECTO BCTaBKM co,u,ep>K|/|M0ro 6ydepa obmeHa n
HaXXaTb /IEBYIO KNaBULLY MblLLM. 3aTEM [epXa HaXXaTow NEBYHO KfiaBuLLy MbILLW, NEPEMECTUTb

BCTaB/1seMble rpadmyeckne 06beKTbl B 3aaHHOE MECTO U OTNYCTUTb JIEBYHO K/TaBULLY MbILLI.

E' [ns GbICTPOro Bbi30Ba KOMaHAbl CMYXWT KHOMKa BCTaBUTb, HaxoAsWAscsi Ha naHenm
OCHOBHbIX (PyHKLMIA Nporpammbl

@ KomaHZy MOXHO Takxe Bbl3BaTb, HXMMas KomouHauuo knasuw Ctrl+V n Shift +Ins.

CMOTpU Takxe:

MeHto [MpaBka, KomaHAa KonvposaTb, koMaHAa Beipesats, BBoa, fAaHHbIX HA CXEME.

11.2.5 YpanuTtb - MeHto lNpaBkKa

KomaHaa npuBeaeT K yaaneHuto BblAENeHHbIX 06 bEKTOB C PUCYHKA.

@ KomaHay MOXHO Bbl3BaThb, HaXXMMas knasuwy Del.

CMOTpU Takxe:

MeHto [paBka, komaHga Konvposatb, KoMaHaa BbipesaTsh, komaHAaa BeTtaBka, BBOA AaHHbIX Ha
CXEME.

11.2.6 CrpynnupoBaTb - MeHI0 lNpaBka
Mo 3TOl KOMaHAe NPOUCXOAMUT rPYNMNUPOBKa BblAENEHHbIX Ha pUCYHKe 06beKTOB. ocne
rpYNMMPOBKN CrPyNMNUPOBaHHbIe 0O bEKTbI TPAKTYIOTCA Kak O4UH OO BEKT.

ANt GbICTPOrO BbI30BA KOMaHAbl CAYXWUT KHomka CrpynnuMpoBaTtb, HaxoAslW@ascs Ha
MaHe I OCHOBHbIX (OYHKLIWA MporpamMmbl.
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@ KOMaHAy MOXHO TaKXe Bbi3BaTb, HaXXMMaA KOM6VIH8.LI,I/IPO knasuw Ctrl+G.

CMOTpU Takxe:
MeHto MpaBka, KomaHga Pasrpynnuposath, BBog AaHHbIX Ha CXEME.

11.2.7 PasrpynnupoBaTtb - MeHI0 [1paBka

o KoMaHAe NPOUCXOANT OTMEHaA rPYNMNUPOBKU BblAENEHHbIX Ha PUCYHKe rpynn 0ObEKTOB.
"y
A Ans 6bICTpOF0 Bbl30Ba KOMaHAbl CAYyXUT KHOMKa PasrpynnupoBartb, HaxoAswasacsa Ha
naHes i OCHOBHbIX (byHKLLMVI nporpamMmmsl.

@ KOMaHAy MOXHO TaKXe Bbi3BaTb, HaXXMMaA KOM6VIH8.LI,I/IPO knasuw Ctri+U.

CMOTpU Takxe:
MeHto MpaBka, KomaHga [ pynnupoBath, BBoA AaHHbIX Ha CXeME.

11.2.8 TepeHecTn Ha Apyromn cnoi - meHto MNMpaBka

KomaHza cny»ut A nepeHoca BbleNieHHbIX Ha pUCYHKe 06 beKTOB Ha Apyrve C/ou.
CTaHAapTHble 3/1leMEHTbI pUCYHKa (TPYOONpPOBOAbI, OTONUTE bHbIE NPMBOopPbI, apMaTypa,
NEePEKPLITUS 1 T.N.) MPUNMCLIBAIOTCS HA MOCTOSIHHO K CBOMM CTaHAAPTHLIM C/I0AM. 3aT0 SIMHUK,

OKPYXXHOCTW, TEKCTbI 1 T.N. (3/IEMEHTbI, BbiGVpaeMble ¢ 3aknaaku Mpadrka B4 12 navenn
dpyHKLLMIA pUCOBaHUS) MOTYT GbITb NPUMKUCaHbI K MPON3BO/IbLHOMY C/I0H), CO3aHHOMY
nosib3oBaTesieM.

Mocnie Bbl30Ba KOMaHAbl 6yAeT BbICBEUYEHO ANaI0roBoe OKHO CrioM pUCYHKa, B KOTOPOM HYXHO
BblOpaThb HOBbIE C/I0M, NPeAYCMOTPEHHbIE A5 YKa3aHHbIX 06 bekToB. O6beKTbl MOryT ObITb
nepeHeceHbl TOMbKO Ha C/IoK, CO34aHHbIE NOb30BaTEIEM WM Ha CTaHAAPTHbIV CI0 C
cumBosiom “0”.

CMOTpU Takxe:

MeHtio lNpaBka, BBoA4, AaHHbIX HA CXeMe.

11.29 Co3pgaTb 610K - MeHI0 NMpaBka

Bbl30B 3TON KOMaH/bl MPUBEAET K CO34aHNI0 HOBOrO 6/10Ka B BMUAE rpadimMyeckmnx 06 bEKTOB,
Bbl4E/IEHHbIX HA PUCYHKE. B/I0KM MOryT 6bITh 3aTeM BCTaB/IEHbI B MPON3BO/IbHOM MECTE PUCYHKA
B TEKYLLUEM 1 HOBOM MPOEKTax.

@ KomaHay MOXHO Bbl3BaTh, HaXXMMas KoMouHauuo knasuw Ctrl +B.

CMOTpU Takxe:

MeHto [NpaBka, BBOA AaHHbLIX HA CXEME.
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11.2.10 Cneayrowmii aTax - MeHto MNpaBka

KomaHaa pasmMHOXAET Ha CIe/lyIOLLIEM 3TaXE Bblle/IEHHbIE HA PUCYHKE rpadmyeckne 06bEKTHI.
3ATa onepawus LLMPOKO NPUMEHAETCS MPU CO3aHNN AAHHbLIX /19 NOBTOPSIIOLLErocs 060pYyA0BaHUA
Ha CleAyoLLIMX Taxax.

[na 6bICTPOro Bbi30Ba KOMaH/bl CMYXUT KHOMka CrieAylOWWiA 3Tax, HaxoAswascs Ha
naHesm doyHKLIMIA PUCOBaHVS B 3aK/afike PasMHOXeHne 1 6/10KK

Co3paBast ouepeiHble 3Taxku, NporpaMmMa yBenimumBaeT CUMBO/Ibl y4acTKOB M noMeLleHuii Ha 100
nnm Ha 1000. Ha 3To cnesyeT 06paTuTh BHUMaHME Npy HyMepaLmmn 3/IEMeHTOB 060pyA0BaHUs.
COOTBETCTBEHHO HYMEpPYs 3/1IEMEHTbI 060PYy0BaHMS U NIAHUPYSt OYepeAHOCTb BBOAA AaHHbIX,
MOXHO 3HAUUTE/IbHO YCKOPUTbL NPOEKTHbIE PaboThbl. MapaMeTpbl yBEIMUEHUS HOMEPOB YHaCTKOB U
MOMELLIEHNA MOXHO YCTAHOBUTL B [AVA/IOrOBOM OKHe MNMapameTpbl pa6oThl Nporpammbl,
BbI3bIBAEMOM U3 MeHH0 [apameTpbl Npy NOMOLLM KoMaHabl MapameTpbl.

CMOTpU Takxe:

MeHto [MpaBka, KOMaHAa PasmMHOXWTL B/IEBO, KOMaH4a PasmMHOXMTL Bnpaso, BBoa AaHHbIX Ha
CXEME.

11.2.11 Pa3MHOXUTb B/1EBO - MeHIO [paBka

KomaHZa pa3MHOXaeT BIEBO BblAe/IeHHble Ha pUCYHKE Fpa(bMHECKMG OO BbEKTHI.

DTa onepauusi LULMPOKO NPUMEHSIETCS NPV CO34aHNM AaHHbIX /19 NOBTOPSHOLLErocs
060pyaoBaHus.

e

Ansa 6bICTpOFO BbI30Ba KOMaHbl C/YUT KHOMKa Pa3MHOXUTb BJIeBO, HaxoAdAWAaAacsa Ha

naHes doyHKLIMIA PUCOBaHVA B 3aK/afike PasMHOXeHMe 1 6/10KK e

Pa3mHoXasi BblAe/fieHHble rpadmMuyeckne 06BbEKTbl, nporpaMMa HymepyeT CUMBOSbI Y4acTKOB,
MOMELLEeHNA. HyXHO 06paTuUTb BHUMaHWE Ha HymMepauui  3/1EMEHTOB  060pya0BaHus.
COOTBETCTBEHHO HyMepysl 3/1EMEHTbI 060PYI0BaHMS U NJIAHUPYS OYepeaHOCTb BBOAA [laHHbIX,
MOXHO 3HAUUTE/IbHO YCKOPUTb NMPOEKTHbIE PaBOThI.

CMOTpU Takxe:

MeHto [NpaBka, komaHga Crefyoumii aTax, , KoMmaHga PasmMHOXMTL BNpaso, BBOA AaHHbIX HA
CXeMe.

11.2.12 Pa3MHOXWUTb BrpasBo - MeHI0 NpaBKa

KomaHaa pa3mMHOXaeT BNpaBo BblAe/leHHble Ha pucyHke rpacbmquKme 06BEKTI
Jta onepaumna LMPOKO NpUMeEHAETCA Npn co3aaHnn AaHHbIX A1 MOBTOPAOLLErocA O60py,U,OBaHVIFI
Ha cneanyrLwpyx aTaxkax.

20

[na 6bICTPOro BbI30Ba KOMaHAb! CYXAT KHOMKa PasMHOXUTbL BMpaBo, HAXOAALWAACA Ha
naHenm doyHKLMIA prcoBaHus B 3aknagke PasmMHOXeHme n 6/10Kn }\Eﬁ'f

PasMHOXas BblAe/sieHHble rpadmueckre 06GBEKTbI, NMporpamMa HymepyeT CUMMBOSbI Y4YacTKOB,
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MOMELLEeHNA. HyXHO 06paTuTb BHUMaHWE Ha HyMepauui 3/1IEMEHTOB  060py0BaHuS.
COOTBETCTBEHHO HyMepys 3/1eMEHTbI 060PYA0BaHMSI U NJAHUPYS] OYEPEAHOCTb BBOAA [aHHbIX,
MOXHO 3HAYUTE/TbHO YCKOPUTL NPOEKTHbIE PaboThI.

CMOTpU Takxe:

MeHto NpaBka, komaHga Crefyrowmin aTax, KomaHga Pa3smMHOXUTL B/IEBO, BBOA, laHHbIX HA CXeme

11.2.13 Ot06pa3unTb B/1EBO - MeHIO lNpaBka

o KoMaHAe NPoOUCXOAUT 3epKaslbHoe 0T06pa)KEHI/Ie B/IEBO OOBLEKTOB, BblAENMEHHbLIX HAa PUCYHKE.

Al
[na 6bICTPOro BbI30BA KOMaH/bl C/yXWT KHomka OTo6GpasvTb B/IEBO, HaxoAsLAsACcs Ha
MaHe I OCHOBHbIX (OYHKLIMA MporpamMmmbl.

CMOTpU Takxe:

MeHto MNpaBka, komaHga OTo6pa3nTb BNpaso.

11.2.14 Oto06pa3nTb BNpaso - MeHo lNpaBka

o KoMaHAe NPoOUCXOAUT 3epKaslbHoe 0T06pa)K9HI/Ie BnpaBo 06bEKTOB, BblAENNEHHbLIX Ha PUCYHKE.

Al
s GLICTPOro Bbi30Ba KOMaH/bl C/YXWT KHomka OTo6pa3nTb BNpaBo, HaxXoAsLAsca Ha
MaHe I OCHOBHbIX (OYHKLIWIA MporpamMmbl.

CMOTpU Takxe:

MeHto [NpaBka, komaHaa OTo6pa3nTb B/IEBO.

11.3 Bwmp - MeHro

MeHto Bug, COAEPXNT KOMaHAbl, CBA3aHHbIE C NMaHe/IAMN NHCTPYMEHTOB U OKHaMu AN1A
rpaq)mquKoro BBOJa laHHbIX Ha CXEME, a TakKXe npeactaB/ieHNA NTOroB B Fpad)Vl‘-IeCKOVI (popme.
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Dain [Npaeka Iﬂn,q Jannele  Pacyetel  Wirorw  [MNapamerpel Okno  Cnpaeka

b H E

EHAQ

MaHenn WHCTPYMEHTOE ..
MoeopoT B OKHE

CeoWCTEE pHCYHES ...

Loom +

Loom -

Zoom - BECE pUCYHOK

Zoom - eca oBAacTe pUCOBIHKA
Zoom - gparMeHT pUcyHES
Zoom nnaexo

Mpegegywni macwTal
MepemMeLLeHe prcyHEa

MoaYMcTUTE PUCYHOK

F7

F&8
Ctrl+Z
Ctrl+ 4
Ctrl+W
Ctrl+E
Fo
Ctrl+1
F5

| 16.05 14.35 l!-lmHuBHEl MapaMeTpoe BMA3 DHUCYHIOE.

PackpbiBatoLleeca meHo Bug

[(Hel| B &8s

e fo ]

=

UTo6bI NOMYYUTL AasbHElLLY0 MHhopMaLMo, HEO6X0AMMO BbIGPaTh MMSI KOMaHAbI:

[NaHe M MHCTPYMEHTOB

[loBOPOT B OKHE

CBoiicTBa pUcyHKa

Zoom +
Zoom -
Zoom - BECb PUCYHOK

Zoom - Bcs 06/1aCTb pUCOBaHMs

OTOBpPaXEHWE UM CKPbITUE NaHeNein MHCTPYMEHTOB.

MoBOPOT MO YacoBOIi CTPEsIKE BAA C PUCYHKOM.

YcTaHOBKa CBOWCTB aKkTya/lbHOro Buaa PUCYHKa.

YBE/MUYEHVE MacLUTaba akTyaslbHOro PUCYHKaA.

YMeHblUeHVe MacluTaba aKkTyaslbHOro pUCYHKa.

YcTaHoBKa MacluTaba akTya/lbHOro pUcyHKa Tak, YToObl OH

6b111 BECb BUEH.

Zoom - doparMeHT pUCyHKa

YcTaHoBKa MacluTaba akTyaslbHOro pUcyHka Tak, YTo6bl

6bln1a BUAHA BCA 06/1aCTh, [OCTYNHAs A1 PUCOBaHWS.

Zoom MJiaBHO

Mpegbioyumin macluTad

[lepeMelleHne pUcyHKa

[o4YnCTUTb PUCYHOK

BbI60p NpocMaTpMBaeMoro goparMeHTa pucyHka.

lMnaBHoOe M3MeHeHVe MacluTaba PUCYHKa.

BoccTaHOBMEHME NPeAbIAYLLErO MacluTaba pUCcyHKa.

MepemeLleHne BCEro pUCyHKa.

MofuncTKa BUAVMBIX PUCYHKOB.
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11.3.1 [MaHenu NHCTpPYyMeHTOB - MeHI0 Bup,

Bbl60p 3TOMN KOMaHAbl 0To6pa>KaeT JuanoroBoe oKHO [MaHenn MHCTPYMEHTOB, CrlyXallee A/
YCTaHOBKU BAa naHes i OCHOBHbIX (pyHKLI,VIM nporpamMmmbl nan naHesan (*)yHKLl,VIVI prucoBaHus.

lMaHenu HHCTPYMEHTOE E3

OToSpaSTE NAHENM WHCTYMEHT OB

[v MaHens ocHOBHBI BYHKUME Nporpatdhs!

W MaHens ©yHKLME pUCOBaHMA.

|\/Dk| |x OtreHa | ‘ ? anaskal

[Junanorosoe okHo MaHenM MHCTPYMEHTOB

CMOTpU Takxe:
MeHio Bua.

11.3.2 [1oBOpPOT B OKHe - MeHIO Bua

Bbi60p kOMaHAb! NpYBELET K NOBOPOTY MO YaCOBOM CTPesIKe YacTh OKHa A1 pUCYHKa U
Tab/IMYHON YacTu B OKHe [aHHble - PUcyHkun nnm Ntorm - PUCyHKW.

CMOTpU Takxe:

MeHto Bua, BBoA, faHHBIX HA CXEME.

11.3.3 CBoWicTBa pUCyHKa - MeHo Bua

KomaHAa BbI3blBaeT AMasioroBoe OKHO CBOICTBA pUCYHKa, KOTOPOE NO3BOJIAET YCTaHOBUTb
CBOICTBA aKTyaJ/IbHOro pUCyHKa CO CXeMO 060pyA0BaHNA W/ NIaHOM.

@ KomaHly MOXHO BbI3BaTb, HaxK/Mas KoMGUHaLuo knasuw Ctrl +G.

CBORACTEA PHCYHKA
] " o
W acwrad % Terywmi cnoul jl
Morows ApH PUCOBEHMM TEKYWErD BMAG | [ BeENEHWE OFLEKTOE Ha pMoYHKE |
[] UeeT BRIGENEHHOMD OfEEKTS:
[~ Cerka: mﬂ oM
| [ Termnosenenwin j|
Ll E&T YkazaHHOro OfEkTa:
[+ FopMs0OHTaNEHaA AUHERKa | [ 3enenwin d|
[¥ Beprukanbhan nauHedka EeT BRIGENEHHOMD YKaSEIESEMOrD OfEEKTa
| ] Fonytion j|
[~ MpHMEHUTE ANA BCEX BHAOE

{* BigeAuTL 06LEKTH B OKHE
" BHleAHTh NEPECEKANIHE 00LEKTH
[+ MNomolb B COBAHHEHHMH

[~ Pucosanue B pexume OPTO

| V CTaHnapTHEIE CEORCTES |

‘ I'IpaBKa CN0A PHCYHES | ‘V ----------- l] k\|| x Dz |

? LCnpaeka

[Jvanorosoe okHO CBOWCTBa pUCYHKA.
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CMOTpU Takxe:

MeHto Bua, BBoa, AaHHbIX HA CXEME.

11.34 Zoom + - MeHO Bunp,

KomaHga npvBoguT K yBENIMYEHMIO MacLuTaba akTya/lbHOro pUcyHKa Co CXeMOol 060pya0BaHus
VN NSIAHOM.

@ KomaHZy MOXHO TakxXe Bbl3BaTb, HaXkKMMas Kfasully F7.

CMOTpU Takxe:

MeHto Bug, komaHga: Zoom -, Zoom - BECb PUCYHOK, ZoOm - BCA 06/1aCTb PUCOBaHUSA

11.35 Zoom - - meHI0 Bupg

KomaHza npMBoauMT K yMEHbLLEHUIO MacluTaba akTyallbHOro pUCyHKa Co CXeMoli 060pyA0BaHus
N NJTaHOM.

@ KomaHAy MOXHO BbI3BaTh, HaXXUMas KnasuLly F8.

CMOTpU Takxe:

MeHto Bug, komaHga: Zoom +, Zoom - BECb PUCYHOK, ZOOM - BCA 06/1aCTb pUCOBaHUA

11.3.6 Zoom - BECb PUCYHOK - MeHI0 Bup

KomaHga ycTaHaB/MBaeT MacluTab akTyaslbHOro pUcyHKa co CxXemoli 060pya0BaHMs U NaHoM
Tak, YTo6bl OH Obl/1 MOSTHOCTbLIO BUAEH B OKHE.

@ KomaHay MOXHO Bbl3BaTb, HOXXMMas KoMOuHauuo knasuw Ctri+Z.

CMOTpU Takxe:

MeHto Bug, komaHga: Zoom +, Zoom -, Zoom - BCA 06/1aCTb PUCOBAHUA

11.3.7 Zoom -Bcs 06/1aCTb pycoBaHUA - MeHto Bug,

KomaHga ycTaHaB/mMBaeT MacluTab akTya/lbHOro prUCcyHKa Co CXemoii 060pyA0BaHNS UK NIAHOM
Tak, YTo6bI GblNa BUAHA BCE NPOCTPAHCTBO, JOCTYMNHOE /1 PUCOBAHVSA.

@ KomMaHay MOXHO Bbl3BaTh, HOXMMasA KOMOUHauuo knasuw Ctri+A

CMOTpU Takxe:

MeHto Bug, komaHga: Zoom +, Zoom -, ZoOom - BECb PUCYHOK, Z0OM - (oparmMeHT pUcyHka.
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11.3.8 Zoom - (hpparmMeHT pUCyHKa - MeHto Bup,

KomaHaa no3BosisieT BbiGpaTh paccmaTprBaeMblii oparMeHT pucyHka. Mocne ee BbI3oBa
KYPCOPOM MbiLLM (epyKa HaXaTol N1eBYyto K/1aBuLLy MbiLM) HE06X0AMMO BbiGpaTh
npocMaTpuBaemblii oparMeHT puUCyHKa.

@ KomMaHay MOXHO Bbl3BaTb, HOXMMasA KoOMOuHaumo knasuw Ctri+W.

CMOTpU Takxe:

MeHto Bug, Zoom +, Zoom -, Zoom - BECb PUCYHOK, ZOOM - BCA 06/1aCTb PUCOBAHNUA.

11.3.9 Zoom nnaBHO - MeHI0 Bug

KomaHza nepek/iroyaeT nporpammy B PeXVM NIaBHOTO M3MEHeHUs MacluTaba pucyHka. Mocre ee
BbI30Ba HEOOXOAMMO KYPCOpP MbILM (€ pXXa HaxkaTol 1IEBYHO K/1laBULLY MbILLUK) NepeaBuraThb
BBEPX C Lie/Ibl0 YBE/IMUYEHNS MacluTaba Un BHU3 C Lie/Ibto er0 YMeHbLUEHVS.

>1 [Ans 6bICTPOro Bbi30Ba KOMaHfbl C/YXUT KHOMKa MNaBHOe M3MeHeHne MacluTtaba,
HaxoAsALWAACA Ha NaHeNm doyHKLMIA pucoBaHUs.

@ KOMaHZy MOXHO TaKXe Bbl3BaTb, HAXMMasi KOMGMHaL Mo knasuw Ctri+E.

CMOTpU Takxe:

MeHto Bug, KomaHabl: Zoom +, Zoom -Zoom - BECb PUCYHOK, ZOOM - BCA 06/1aCTb PYCOBaHMA.

11.3.10 Mpeabigywunini macwTab - MeHO Bupg,

KomaHza BbI3bIBaeT NpeablayLmii Maclutab pucyHka.

*1 nna GbICTPOro Bbi30Ba KOMaH/bl CYXWUT KHOMKa MNpeabiaylpnii Maciutab, Haxoaslasacs
Ha naHenn doyHKLUWIA prUcoBaHus.

@ KOMaHzly MOXHO TaKXe Bbl3BaTb, HAXXMMasi KniaBuLLy F6.

CMOTpU Takxe:

MeHto Bug, KomaHgbl: Zoom +, Zoom -Zoom - BECb PUCYHOK, ZOOM - BCA 06/1aCTb pYCOBaHMs,
Zoom n/aBHoO.

11.3.11 TlepemelieHNe pUCYHKa - MeHIO Bup

KomaHza nepek/itoyaeT nporpammMy B PEXVM NnepemMeLleHrst pucyHka. Mocie ee Bbi30Ba KypcopoMm
MbILLM ([,€pXXa HaXXaTol 1IEBYIO K/1aBULLY MbILLIK) MOXHO NepeaBuratb BECb PUCYHOK.

AN OGbICTPOTO BbI30BA KOMaHAbl CAYXUT KHoMka [epemelleHne, Haxogswascs Ha
naHem doyHKLUWIA prcOBaHS.

@ KOMaHAy MOXHO TakK)Xe Bbi3BaTb, Ha>KMMas KOM6I/IH8.LI,I/IIO knasuiu Ctrl+1.
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11.3.12 TMoaumnctuTb CXemy - MeHio Bupg

Bo Bpems pricoBaHms MOXET BO3HVKHYTb CUTyaLusi, B KOTOPOI NporpaMma OCTaBWT Ha 3KpaHe
OTMETKM, NepPeMeLLEHHbIX U yAaNeHHbIX 06 beKTOB (T.H. Mycop). BbI6op 3Tol KOMaHAb! BbI3OBET
NOAYUCTKY BUAA PUCYHKA B aKTyas/lbHOM OKHE.

* AN 6bICTPOro BbI30BA KOMaHAbl CHYXUT KHOMKa [MoAYUCTUTL PUCYHOK,
HaXOAALASACA Ha NaHem oyHKLMIA prcoBaHWs

*  KOMaHAy MOXHO TaKXe BbI3BaTb, HaXKMas KaBuLly F5.

CMOTpU Takxe:
MeHto Bua.

11.4 [aHHbIe - MEHIO

MeHto [laHHble COAEPXUT KOMaH/bl, Cyxauye A5 BBOAA AaHHbIX, CBA3aHHbIX C TEKYLLMM
MPOEKTOM

Pain [paska Bug | Jandse | Pacyersr WMrorw  Mapamerper Okno  Cnpaeka

D EH OBume .. Ctrl+D
E &, @k EI MomMELLEHHA Ctrl+P

Ctrl+D

PucyrHim
I -

MaTeprane! CTpPOMTENEHEIE ...

KoHcTpykuma nognon. oton. npuiepoe .. Ctrl+K

Katanormn

DopmaT CNOEE PUCYHES 1.

ﬁiupua‘r ITHEETOK INEMEHTOE ...

Mpaeka cnucka pucyHKOE

26.65 20.95 [BeOJ OaHHLIX B NpOeKT

PackpbiBaroLeecs MeHo [laHHble

Utob6bl NONy4nTh AasibHENLYy0 MHGopMaL Mo, He06XoANMO BbIGpaTb Ha3BaHNe KOMaHAbl:

O6buwme BBop, 06X AaHHbIX 06 060pyA0BaHUN U NapamMeTpoB
pacyeToB.
MomeLeHKA BBOA, faHHbIX O NOMELLEHUAX.
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PUCYHKM Mpadmyeckuii BBOA AaHHbIX HA PUCYHKaX.
MaTepuasibl CTPOUTE/bHbIE MonosiHeHve KaTasiora CTPOUTENbHbIX MaTepyasioB.

KOHCTpyKuUua nognos. oTon. npuéopa
Co3sfaHve katasnora KOHCTPYKLMIA NOANOMbHBIX OTONUTEbHbIX
npnoopoB.

dopmart C/I0eB pUCYHKA PefakTpoBaHWe C/I0eB pUCYHKA A1t U3MEHEHUSA LiBETA,
TOMWMHBI SIMHUKW, CTUISE 1 pa3Mepa Wwpudita.

dopmMarT 3TUKETOK 3/IEMEHTOB  POpMaTUPOBAHME BHELLHETO BUAA 3TUKETOK 3/1EMEHTOB
060pY10BaHMUSA, PACTONOKEHHBIX HA CXEME.

MpaBKa cnvcka pUcyHKoB PefakTypoBaHWe CNUCKa PUCYHKOB, BXOAALLMX B NPOEKT.

CMOTpU Takxe:
BBoA AaHHbIX.

1141 OO6uwwme - MeHIO [laHHble

KomaHga O6uwpe Bbi3blBAET ANAIONOBOE OKHO JaHHble - O6uye, cnyxallee A1a BBoAa 061X
OAaHHbIX, KacaroLLWIXCsi MPOEKTUPYEMOro 060PYA0BaHNS 1 NapaMeTpoB pacyeToB.

ﬁ [ns GbICTPOrO BbI30BA KOMaHAbl C/YXMT KHoOMka O6LiMe, HaxoAswascs Ha naHenm
OCHOBHbIX (yHKLIVI NPOrpaMmbl.

@ KomaHZy MOXHO TakxXe Bbi3BaTb, HaxkKMas KOM6I/IH8.LI,I/I|O knasuwi Ctrl +O.

CMOTpU Takxe:

MeHto [laHHble, BBOA AaHHbIX, ANa/IOrOBOE OKHO [aHHble - O6Lume, BBoA AaHHbIX HA CXEME.

11.4.2 TlMomelieHuns - MeHto JJaHHble

KomaHza BbI3bIBaET ANa/IOrOBOE OKHO JaHHble - MoMeLIgHVs, cryxallge A/ BBOAA AaHHbIX O
MOMELLEHVSIX, KOTOPbIE OTamN/IMBAOTCS U O TEX, Yepe3 KOTopble NPOXoAST TPY6OonpoBobI
MPOEKTMPYEMOTO 060pPY/10BaHUS.

Pe3ynbTaTbl pacyeToB TEN/I0NOTePb, BbINO/IHEHHbIE MPU NOMOLLY NporpammMbl Meibes OZC,
MOTyT 6bITb HENOCPeACTBEHHO NEPEeHECEHbI B AVa/IOrOBOE OKHO C AaHHbIMU O NMOMELLEHUSAX.

M [na 6bICTPOro Bbl30Ba KOMaHAbl CNYXUT KHOMKa JaHHble - [lomelleHUs, HaxoasaLwancs
Ha naHesin OCHOBHbIX QYHKLMIA NporpamMmbl.

@ KomaHAy MOXHO Takxe Bbl3BaTb, HaXXKUMas KOM6I/IHaLI|I/I}O knasuw Ctrl +P.

CMOTpU Takxe:

MeHio lglaHHI:;Ie, BBog AaHHbIX, AMasioroBoe okHO [aHHble - [NomMelleHus, BBo AaHHbIX Ha CXeMe.
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1143 PucyHKu - MeHio [laHHble

KomaHa Bbi3biBaeT 0KHO [laHHble - PUCYHKUY, cnyxalllee ana FpanI/I‘-IECKOFO BBOAa AaHHbIX Ha
CXEeME N1 pucoBaHuA rnsiaHoB.

:ll [na 6bICTPOro Bbi30Ba KOMaHbl CAYXMUT KHOMKa JaHHble - PUCYHKMW, Haxoasawasacs Ha
naHesIM OCHOBHbIX QyHKLMIA Nporpammb.

@ KomaHAy MOXHO Takxe Bbl3BaTb, HaxkKuMas KOM6I/IHaLI|I/I}O knasuwi Ctrl +D.

CMOTpU Takxe:

MeHto JaHHble, okHo [laHHble - PUCyHKW, BBoA, AaHHbIX, BBOA AaHHLIX HA CXEME.

1144 MaTepuasbl CTPOUTENbHbIE - MEeHIO [JaHHble

KomaHza BbI3bIBaeT AMasioroBOe OKHO Katasior MaTeprasioB , Ciyxatlee A/t BBoAa
CTPOUTE/bHBLIX MaTEPUasIoB, KOTOPbIE MOTYT GbITb UCMO/Ib30BaHbI NPU CO34aHNV KOHCTPYKLINIA
MOANO/bHbLIX OTONUTE/bHBIX MPUGOPOB.

@ — KOMaHZy MOXHO Takxe Bbl3BaTb, HaXuUmas KOMOUHauMO
knasuw Ctrl+M.

CMOTpU Takxe:

MeHto [laHHble, ANasiIoroBOe OKHO Kartasior MmaTepuasios.

1145 KOHCTPYKUMA NOAMNOJbHBIX OTONMUTE/IbHBLIX MPNO0POB - MEHIO JaHHbIe

KomaHa BbI3bIBAET ANA/IOTOBOE OKHO [laHHble - KOHCTPYKLMS NOANO/bHbBIX OTONUTENbHbIX
NPMGOPOB , C/yxXalllee A5 BBOJa KOHCTPYKLIMIA NOANO/bHLIX OTONUTE/bHBLIX NPUGOPOB.

@ *  KOMaHAy MOXHO TakXe BbI3BaTb, HaXMMast KoMouHauumo knasuw Ctri+K.

CMOTpU Takxe:

MeHto [laHHble, AVasioroBoe OKHO [laHHble - KOHCTPYKLMS NOANObHbIX OTONUTENbHbLIX NPUGOPOB.

1146 dopmart C/I0eB PUCYHKa - MeHIO [laHHbIe

KomaHAa BbI3blBaeT AMasioroBoe OKHO C/ioMm pUCYHKa, MpeaHasHavyeHHoe AJ/1s1 hopMaTupoBaHmis 1
MpaBKK CMIOEB pUCYHKA. NMpaBka C/I0eB pyCyHKa NO3BO/ISAET U3MEHUTL LBET, TO/ILLWHY JIMHUA, TUM 1
pasmep wpudita 4115 OTAENbHbIX rpadiMyecknx 06 EKTOB, PACMOIOXKEHHbIX HA CXEME M Ha NiaHax
aTaKEN.

CMOTpU Takxe:

MeHto aHHble, kKomaHaa PopmMaTr 3TUKETOK 31EMEHTOB, BBOA, AaHHbIX, Ananorosoe okHo Crion
pucyHka, BBoa AaHHbLIX HA CXEME.
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1147 dopmaT 3TUKETOK 3/1EMEHTOB - MeH0 [laHHble

KomaHza BbI3bIBAET ANAIOTOBOE OKHO [JaHHble - dopmMaT 3TUKETOK Ha CXeMe, NpeHa3HauYeHHoe
[N hopMaTPOBaHMS BHELLHETO Bia 3TUKETOK 3/IEMEHTOB 060pYA0BaHNSA, PACMO/IOXKEHHbIX Ha
CXeMe U Ha nnaHax aTaxeid. bnarogaps aToMy MOXHO ONpeaennThb, Kakas MHdopmMaLus 06
aneMeHTax 060py10BaHNst HAXOAMTCS Ha ATUKETKAX.

CMOTpU Takxe:

MeHto [aHHble, KoMaHaa dopmaTt cfloeB pucyHka, BBo AaHHbIX, AManioroBoe OKHO [aHHble -
dopmat 3TUKETOK Ha cxemMe, BBO/1 IaHHbIX HA CXEME.

11.4.8 [lpaBKa cnucka puUcyHKOB - MeHIo [laHHble

KomaHza BbICBEUMBAET AMasioroBoe 0KHO CNCOK PUCYHKOB B NPOEKTE, CryXallee /15 NpaBku
CMUCKA PUCYHKOB, BXOASILLX B MPOEKT.

CMOTpU Takxe:

MeHto JaHHble, BBOA AaHHbLIX HA CXEME.

11.5 PacuyeTbl - MEHIO

Bbl30B 3TOM KOMaHAbl MO3BO/IAET BbINO/HATbL Ppac4yeTbl Ha OCHOBE TEKYLUMX OAaHHbIX.

[1s 6bICTPOro BbI30Ba KOMaHAbl C/YUT KHOMKa PacueTbl, HAXoAsLWAscs Ha naHenu
OCHOBHbIX (yHKLIVI NPOrpaMmbl.

@ KomaHay MOXHO Tak)Xe Bbi3BaTb, HaXXMMasa KiaBuLLy Fo.

I )

C.0. - Primner 3.grd [ |[ -]

Dain [Mpaeka Bwg Jdaddeie  Pacyetwl  Firorw  [Napamerpel Okdo

Cnpaeka

L= TRAT SR a m0d

Medlw 0gLos| oo s ==
Q@ ¢ == 8 =g /fq =4 %5

m

268,65 20.95

MeHto PacueTsbl.

CMOTpU Takxe:
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PacuyeTtbl, MeHIo ITorm pacyeTos.

11.6 WTOrm - meHro

MeHio ITormn cogepxat kKomaHabl, CBA3aHHbIE C NPOCMOTPOM UTOrOB PacyeToB, Be,CI,OMOCTEVI
mMarepuasios 1 Cnncka OLLMGOK, CBA3AHHbIX CTEKyLLMM NPOEKTOM.

f ][ (Sl
Dain  [paska Buwg Javdee  Pacuetel | Vimorw | MNapamerper OkHo  Cnpaeka
LEEPREBRT & Obue " g )
MoaR] 00 p | o oy
@\_@\@'=E[g;h3m pybonposoa =

OTonuTensHele NnprBopesl
KoHcTpykuna nognon. oton. npnbopos
MognoneHele oToNUTENEHEIE NPHBCPE!
Jpyree notpeGutenn

KeapTipHele cTanummn

BydepHele HakonwTenn Tenna
Imapaeandeckne cTpenkn

HacocHeie rpynne

Apyroe obopyaoeanne

Hacockl
LlmpkynaunoHHelE KonbLA

Hactpoikn

Pucyrrn Ctrl+R

Cwnben Ctrl+B

Matepwanel ...
MepeHoc MTOrOE B A3HHEIE ...

CopTupoera Tabnuy, ..

TopmaTvpoeaHue Tabauy ..

DopaT CI0EE PUCYHES ..

'I'opua'l ITHEETOK INEMEHTOE ...

26.65 20.95 [MpocdoTp Tabnuy W OeM € MTOrEMH PacYeToR.

PackpblBaoLeecs MeHto UToru

UTo6bI NOMYUUTL AasbHENLLYI0 MHOPMALMIO, HY)XXHO BbIGpaTh UMSI KOMaH/bI:

Obuwe MpocMOTp 06X UTOrOB pacyeToB.

MomeLleHms MpOCMOTP UTOTOB pacyeToB NMOMELLEHWIA.
Tpy6onpoBoap! MpocMOoTp UTOrOB pacyeToB TPy6ONPOBOA0B.
OTonuTenbHble NPU6G0PSLI MpOCMOTP UTOrOB pacyeTOB OTOMNUTE/IbHbLIX MPUOOPOB.

KOHCTPYKLIMA NOANO/I. OTON. NpubopoB

MoanosibHble OTONUTE bHbLIE NPUGOPHI
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Npyrve notpebutenu

Hacochbl

LIMpKyNALMOHHBIE KobLia

HacTpoliku

PucyHkn
OLWnbKMK

MaTtepuassl
[NepeHoc UTOroB B AaHHbIE

CopTupoBKa UTOroB

PopmaTmpoBaHmne TabuL,

dopmMaT C/I0EB PUCYHKA

MpocmoTp utoros nogb6opa NoAnosbHbIX OTOMUTESbHBIX
npruoopoB.

MpPOCMOTP UTOroB pacyeToB ApYrnx NnoTpebutenei.

MpocmoTp NapameTpoB paboTbl HACOCOB, UCMOMb3YEMbIX B
o60pyA0BaHUN.

[MpocMOTp UTOTOB pacyeToB LIUPKYNALUOHHLIX KOel,.

MpocMoTp BeAOMOCTEl C HacTpoiikamun perynmpytoLLei
apmarypbl

MpocmoTp cnucka owmMb oK, 06HapyXeHHbIX BO Bpems
pacyeTos.

BbI30B MEHI0 C BeJOMOCTSIMM MaTepuasios.
Onuun NepeHoca UTOroB PacyeToB B [laHHbIE.
CopTVpOBKa COEPXMMOr0 Tab/MLbl C UTOraMU PacyeToB.

BbI6GOp CTPOK U CTONGL0B, Kakve 6yayT NpucyTCTBOBaTb B
aKTVBHOI Tab/MLEe C UTOraMmn pacyeToB.

PefakTypoBaH1e C/I0eB PUCYHKA C Liefibio U3MEHEHWS LiBETa,

TONLWHBI IMHUW, CTWUNA 1 pa3Mepa wpudra.

dopmaT 3TUKETOK 3/1IEMEHTOB PopMaTpoBaHNe BUaa 3TUKETOK 3/IEMEHTOB 060pY/10BaHNs,
PaCMO/IOXEHHbIX Ha PUCYHKaX C UTOraMy pacyeToB.

Ecnm Anst TEKYLMX AaHHbIX HE BbINO/IHEHbI PacYETbI UM U3-3a OLLMGOK, 06HAPYKEHHBLIX BO BPEMS]
pacyeToB, He 6bl/1 co3AaH haiin ¢ uToramy pacyeToB, TO MPorpaMma npy NorbITKe BbI30Ba
KOMaHg, CBA3aHHbIX C UTOraMn pacyeToB, MHCOPMUPYeT 06 OTCYTCTBUM chaiina ¢ nToramm.

MTorm pacueTos, a Takxe BeOMOCTU MaTeprasioB NpeAcTaB/ieHbl B BUAe TabmL, 1 CXEMBI.
CofepxvmMoe syeek aTux TabnnL, He MOXET ObITb M3MEHEHO. 3aT0 A0CTYNHA GOyHKLUS
KONUpOoBaHUs BblAeNIeHHOro doparmeHTa B 6ydoep o6meHa.

B 60/bLWUMHCTBE C/lyYaeB cogepxunmoe Tabmubl MOXHO OTCOPTUPOBATbL COIM1ACHO BbIGPaHHOTO
kntoya. C 31Ol uenbto n3 MeHwlTorn cneayet BbidBaTb kKoMaHAy COpTUPOBKA UTOTOB.

Mpagmueckme 06beKTbl HA CXEME C UTOraMU PacHeToB HE MOTYT GbITb MOAMGMLMPOBaHbI. MOXHO
€[JMHCTBEHHO M3MEHUTb X BUZ, NPX NOMOLLY doyHKL MM PopMaT C/I0EB prCyHKa 1 PopmMaT 3TUKETOK
3/IEMEHTOB.

CMOTpU Takxe:
KomaHga Pacuetbl, ITorn pacyeTos, MeHi0 Matepuasibl.

11.6.1 O6wwme - MmeHto NTorm

BbI30B 3T0I1 KOMaHAbI NPUBEAET K 0TOGPAKEHMIO TabmMLbl VTorm - O6Lume ¢ 06LLMMM UToraMm
TEKYLLEro npoekTa.

CMOTpU Takxe:

MeHto NTorm, meHio PacyeTsl, Torm pacyeTos.
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11.6.2 TlMomeweHuns - MeHio Torum

BbI30B KOMaHAbl NPMBEAET K 0TOOPaKEHN0 Tab/mLbl VITorm - MomeLlgHnst ¢ MToraMu pacyeToB
noMeLLEeHNIA

CMOTpU Takxe:

MeHto NTorm, MmeHio PacyeTsl, Torm pacyeTos.

11.6.3 Tpy6onpoBoabl - MeHIO NTOrn

BbI30B 3TOI1 KOMaHAbI NPUBEAET K 0TOBPakeHMo Tabmubl Torn -Tpy6onpoBoAbl C UTOoramm
pacyeToB pa3BoAALLYIX TPY6ONPOBOAOB,

CMOTpU Takxe:

MeHto NTorm, meHio PacyeTsl, Torm pacyeTos.

11.6.4 OtonuTtesibHble NPMOOPbI - MEHIO NTOru

BbI30B KOMaHbl NPUBEAET K 0TO6padkeHNo Tabmubl ITorv - OTonuTebHble NPUG0opLI C UToramu
pacyeToB OTONUTE/IbHBLIX MPUOOPOB, HEMOCPEACTBEHHO MOAK/MOUYEHHbIX K_PasBoAALMM
Tpyb6onpoBoAam.

CMOTpU Takxe:

MeHto NTorm, MmeHio PacyeTsl, Torm pacyeTos.

11.6.5 KOHCTpYKUMSA NOANOMbHbIX OTONMUTENbHLIX MPUBOPOB - MEHIO NTOrn

Mo aToi koMaHA4e BbiCBeUNBaeTCA Tabmua ¢ KOHCTPYKLMAMU NOLNOMbHbIX OTONUTENbHBbIX
nprubopoB.

CMOTpU Takxe:

MeHto NTorm, meHio PacyeTsl, Torm pacyeTos.

11.6.6 TMognosibHble OTONUTESIbHbIE NPUGOPLI - MEHIO VITOTK

BbI30B KOMaHAbl npmeegeT K OTO6pa)KEHVII-O Ta6I'IVILI,bI WToru - MNoanosibHbIe OTONUTESIbHbIE
HQVI6OQbI C ntToramm no,u,6opa noAnoONbHbIX OTOMUTEJIbHBIX I'IpVI60pOB.

CMOTpU Takxe:

MeHto MITorn, meHto PacueThl, Torn pac4eToB

11.6.7 [pyrve notpedbutenun- meHto Ntoru

Bbl30B KOMaHAbl NpUBeAET K 0TO6 pavkeHnto Tabnmubl Mtoru - [ipyrne notpebuteny ¢ nroramm
pacyeToB Apyrux noTpebuTenen Tenna.

CMOTpU Takxe:
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MeHto NTorm, meHio PacyeTsl, Torm pacyeTos.

11.6.8 Hacocbl - MeHlo ITorum

Bbl30B KOMaHAbl NpUBEAET K 0TO6 paxkeHnto Tabnmubl MTorn - Hacockl. C napameTpammn paboThl
HacoCOB.

CMOTpU Takxe:

MeHto NTorm, meHto PacyeTsl, Torm pacyeTos.

11.6.9 UnpKynaunoHHbIe Ko/bLla — MeHio iIToru

BbI30B 37O KOMaHAbl nNpuBeaeET K OTO6pa)KeHI/HO Ta6J'IVILI|bI NTorm - LIMpKynaLUmnoHHbIe KosibLa C
NToraMmmn pac4yeToB UNPKYNALWNOHHBIX KONeLl, 4epes BCe n0Tpe6|/|Ten|/| Tenna.

CMOTpU Takxe:

MeHto NTorm, MeHio PacyeTsl, Torm pacyeTos.

11.6.10 HacTpoiKku - MeHto ITorm

BbI30B 9TON KOMaHAbl NPUBEAET K OTOOGpakeHUto Tabnnubl Torv - HacTpoliku ¢ BEAOMOCTbH
HaCTPOEK pery/mpytoLleli apmaTypbl.

CMOTpU Takxe:

MeHto NTorm, meHio PacyeTsl, Torm pacyeTos.

11.6.11 PwucyHKu - MmeHto ITorum

KomaHa Bbi3biBaeT 0KHO VIToru - PUCYHKU, ciyxallee A/iA Fpa(*)I/I‘-IECKOFO npeagcrtaBneHnAa nToros
pacyeToB B BUAE PUCYHKa CXEMbI NI N1aHa.

==l

[na GbICTPOrO Bbi30Ba KOMaHAbl CAYXWUT KHOMKa MTOrm - PUCYHKM, HaxoAsuasica Ha
MaHe I OCHOBHbIX (OYHKLIWA MporpamMmbl.

@ KomMaHay MOXHO TakXe Bbl3BaTb, HXMMasA KoMOuHauuo knasuw Ctrl +R.

CMOTpU Takxe:

MeHto Torn, okHO UTorv - PUCYHKMN.

11.6.12 OwmnbKn - MeHro toru

BbI30B 37O KOMaHAbl NMpUBEAET K OT06pa)K6HI/I}O Cnucka oLmnb ok, 06Hapy)KEHHbIX BO BpeMA
pacyeToB.

015 GbICTPOro Bbl30Ba KOMaHAbl C/YXMT KHOMka OLIMGKM, HaxoAswWwasicss Ha naHesm
OCHOBHbIX (yHKLIVI NPOrpaMmbl.
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@ KomaHay MOXHO Tak)Xe Bbi3BaTb, HaXMMas KOM6VIHaU|VI}O Knasuiu Ctrl +B.

CMOTpU Takxe:

MeHto MITorn, meHo PacyeThl, ATorn pac4eTos.

11.6.13 MaTtepunasnbl - MeHIO ITorum

KomaHga MaTtepuasbl Bbi3biBA€T MEHIO, AAlOLLEE BO3MOXHOCTb /1719 NPOCMOTPa BeA0MOCTel
mMaTepuasioB, CMosib3yeMbiX B 060pY10BaHNMN.

- .
C.0. - BEZNAZWY.grd - [Banmsie - Pucyrrn] == ]
IF ©ain NMpaska Bug  fasncie  Pacustsl Mapamerpes  Oxwo  Cnpasca = ||=| x

EEd PREPRT X Ofuyme b 4

oS 80 ¢ au o, [
BHaQJ =EEmn g e

OronurensHee nprubope
200} : :

¥

&

Koncrpywuma nognon. aren. npubopos

i

MNoanoaeHse oToNWTENBHEE NPUSopE
Bpyrve netpetnrean

KBapTupHeie cTaHLgN

Eyshepreie nakonwTean TENNa
Mapasnuveckme CTpensu

HacocHme rpynnm

Dpyroe abopyaosanne

Hacocm

=1} Lispry ARAOHHERE KOABLA Load
HacTpedim

Pucyren Ctrl+R |-
CluamBon CtrleB [
Marepuans ... I g

nEPtHDl: MTOrCE B A3HHBIE ...

el r1 [ET K JEY JE4 [EE[ES

£l

- ) 7 E R EE

=]

|1

CHMBOR dn | Qr,ef

DOPMAT CAOES PUECYHI ... L]l
— DOPMAT HTHKETOK JEMEHTOR ..
g2 & 0T HE DO - Bl r1 [RTKT 84 ;

. 240  -0.05 IHDU(HIZITI? TabNWY M O0EM € MTOMAMH DACYETOR.

PackpbiBaroLLeecsi MeHto Matepuaribi.
B cocTaB NnogMeHI0 BXOAAT creayrolpme KoMaH4bl:

Tpy6bl MpocmoTp BeAoMoCTH Tpy6.
OTonuTtesibHble Nprbopbl  MpoCcMOTP BE4OMOCTY OTONUTE/TbHbIX MPUGOPOB.

ApmaTtypa lNpocmoTp BEAOMOCTM apmaTypbl.

CMOTpU Takxe:

MeHto VTorn, meHo PacyeTtsl, IToru pac4eTos.
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11.6.14 Onuwun nepeHoca NTOros B JaHHbIE - MEHIO ITOTn

JuanoroBoe OKHO CNYXUT ANA YCTAHOBKW OMLMM NMepeHoca WUTOroB pacyeToB B [aHHbIe. OHo
BbICBeUMBaeTCH B pe3y/ibTaTe Bbi3oBa KOMaHAbl [lepeHoc UTOroB B laHHbIe U3 MeHo Toru.

Onuy14 NEPEHOCA UTOMDE B JlaHHbIe E3 h

[ MNepeHos WToros nogSopa TpySonpo
[+ MepeHos MTOroE NogEopa OTONMTENEHENR NPHEORCE
[ MepeHoc WToros NogAopa NognonsEHER NpHOopoE

[+ MepeHos WToroe nogfopa apraryp

:\/ Ok x OTreHa ? Cnpaeka

[Junanorosoe okHo Onunmn nepeHoca UToroe B gaHHbIE

Mona gnanoroBoro okHa

MepeHoc nToroB nogGopa TPy60npoBoA0B — rNosie onuun

BblgeneHve aTtoro nons npveBegeTr K TOMY, YTO B pe3ysibTaTe BbINOIHEHUS KOMaHAbl
nporpaMma rnepeHecet uTorM nogbopa AMamMeTpoB B AaHHble (6yayT YCTaHOB/IEHbI
AnamMeTpbl B AaHHbIX 4151 pacyeToB).

[lepeHoC UTOros no,u,6opa OTOMNMNTEJIbHbIX I'IpVI60pOB —nosae onuunun

BblgeneHve aTtoro nons npveBegeTr K TOMY, YTO B pe3ysibTaTe BbINOHEHNS KOMaHAbl
nporpaMma rnepeHecetT UTOrM nogbopa OToNUTESbHLIX NPUOOPOB B AaHHble (6yayT
YCTaHOB/IEHbI BE/IMYMHbI 1 TUMbl OTOMUTE/IbHBIX NPUOOPOB B AaHHbIX A/ PacyeToB).

[lepeHoC UTOros no,u,6opa noAnoJsibHbIX I'IpI/I60pOB — nosne onuunn

BblgeneHve atoro nons npveBegeTr K TOMY, YTO B pe3ysibTaTe BbINOJIHEHUS KOMaHAbl
nporpaMmma nepeHeceT uTorM nogbopa NoAnosbHbIX OTOMUTESIbHbLIX NPUOOPOB B AaHHble
(6ynyT ycTaHoB/IEHbI MNIOWAAb NOBEPXHOCTU U LWar yknagku Tpyb rperowero KoHTypa B
[OaHHbIX AN pacyeToB).

MepeHoc NToroB noaGopa apMatypbl — nosie onuum

BblaeneHne 3Toro nonsi npuBedeTr K TOMY, YTO B pe3y/bTaTe BbIMOMHEHWUS KOMaHAbI
nporpaMma rnepeHeceT uTOrM nogbopa apmaTypbl B fAaHHble (6yAyT YCTaHOB/IEHbI
AVameTpbl U TUMbl apMaTypbl B AaHHbIX A1 pacYeToB).

11.6.15 CopTtupoBKa Tabnmy - MeHro torum

KomaHga CopmmpoBKa TabniunL, Cryxut ansi COpTUPOBKM COAEPKMMOro Tabnnu, ¢ utoramm
pacyeToB COrMacHO BbIGPaHHOIO K/oYa.

Mocne ee BbI3oBa 6yAeT OTOOPaKEHO HA IKPaHe AMasioroBoe okHo COpTMPOBKA...., XapaKTepHoe
0N aKTMBHOM Tab/mubl ¢ uToramun. B agnanoroBoM okHe HE06XO0AMMO BblOpaTh KoY,
OTHOCUTE/IbHO KOTOPOro 6yAeT OTCOPTVMPOBAHO COAEPXUMOE Tab L bl.

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



Meibes C.O.

CopTHPOEKA OTONHTEALHBIX NPHOOPOB E

KoM copTHpOEKM
" Harep aTonuT. npySopa " Pean. MowH. oton.np. [3pea)

" CHMBD OMELEHHA € Neduupr mMowHocTy [Qoes)
" Tun oTonqTeNsHOro NpKtopa  § ABTOPMTET OTOMMT. NEMEA, (o)
" Konu4ecTEo 3nemeHTos [n) + Terneparypa noaaq [tn]

€ DauHa oronut. npudiopa (L] O OxnaxoeHue soasi [dt]

" PacyetHas mMowHooTs [Apac] & XapakTepHoTHES ruapas. [4G]

" Tpet. Mowd. oton. np. [Bp] Pacxon soas ()

MprMep AManoroBoro OKHa, CNyXallero A5 onpeaesieHnst Knda, oTHOCUTETbHO KOToporo 6yaeT
0TCOpPTMPOBaHa Tab/mLLa C UTOramy pacyeToB OTOMNUTE/bHbLIX NPUGOPOB

| |x DTMEHal ‘? EnpaBKal

®YHKLMA COPTUPOBKM 06/1er4aeT aHasma NoslydYeHHbIX MTOroB. Hanpumep, xenas HanTu
oTONUTE/bHbIE NPUOOPbI C MaKCUMasTbHbIM OXTXXAEHVEM BOfbI, A0CTATOYHO 6yaeT
oTcopTMpoBaTb Tabsmuy UTorv - OTonuTebHble NPUG0PbI COFIACHO K/loua OXaxaeHre Boabl (

dt).

CMOTpU Takxe:

MeHto VTorn, meHo PacyeTtsl, AToru pac4yeTos.

11.6.16 dopmaTnpoBaHue TabnuL, - MeHo NToru

KomaHza cnyxuT An1a onpeaeneHns Ct)OpMaTa, B KAKOM MOXET ObITb 0To6pa>KeHa N pacnedyaraHa
TeKyLllasA Ta6n|/|u,a C utoramum pac4yeTosB.

‘:PDDM-BT TalAMUL C HTOraMH PACcHETOE OTOMNHTEABHBIX ... |

TormecTiTe cTongu!

[ Homep oronur. npuéopa |+ Pean. mown. oron. np. [Bpeal

[ CuMEDN NOMELEHHA [+ Deduuur rmowHocTA [Dned)
[¥ Tun oTonqTensHoro NpuGopa W ABTORMTET OTONMT. NpuE. [fAon)
¥ EonuuecTeo aneredtos [n] W Temneparypa nooaqd tn)

[+ Dnuna oronur. npudopa (L] W Oxnakoesus soab [d

¥ PacuetHan mowHocTe [Dpac) W HapakTepHoTiea ruapaen. [AG)

W Tpef. mowH. oton. np. [Otp] W Packog soal [G)

|x DTME-'Hal

? LCnpaeka |

[NpyMep onanoroBoro okHa, c/yXallero A onpeaeneHuns CbOpMaTa Ta6I'II/ILI,bI C ntoramu pac4eToB
OTONUTENIbHbIX I'IpI/I60pOB

Mpv ee BbI30BE OYAET OTOOPAKEHO ANASIOroBOe OKHO P opMart Tabinubl... , XapakTepHoe A1
aKTUBHON Tabnmubl ¢ UToramu. B ananoroBomM okHe crefyeT BblAennTb Noss Bbibopa,
COOTBETCTBYHOLLME TeM CTONOUaM (B HEKOTOPbIX Tabmuax Takxe CTpokam), KoTopble MOryT 6bITb

MOMELLEHbI B TabMLLy.

CMOTpU Takxe:
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MeHto NTorm, meHio PacyeTsl, Torm pacyeTos.

11.6.17 ®opmaT C/10eB PUCYHKa - MEHIO ITorn

KomaHaa oTobpaxaeT AuanioroBoe okHo Crion pUcyHka, NpegHasHaueHHoe A1 hopmaTmpoBaHus
1 peaakTMPOBaHUA C/IOEB PUCYHKA HA CXEMe C UTorammn pacuyeToB. MNpaBka C/I0eB pUCyHKa
NO3BO/IIET U3MEHUTb LBET, TO/LLYHY IMHWW, TUN 1 pa3mep wpudiTa Ans oTAENbHbIX rpadmueckux
06bEKTOB, HAXOAALLYIXCS HA CXEME.

CMOTpU Takxe:

MeHto NTorm, komaHga Popmar STUKETOK 9/IEMEHTOB, AMasnoroBoe okHo Crion PUCYHKa.

11.6.18 dopmaT 3aTUKETOK 3/1EMEHTOB - MeHI0 /ITorum

KomaHza oTo6paxkaeT AnanioroBoe okHO VToru - dopmaT 3TUKETOK Ha cxemMe, npeaHasHa4YeHHoe
Ans1 hopMaTMpoBaHKs BUAA 3TUKETOK 3/1IEMEHTOB 060PYA0BaHNs, PaCMo/IOXEHHbIX HA CXeMe C
“TOramm pacuyeToB. Bnarogaps 3ToMy MOXHO onpeaennTb, kakas MHhopmaLus 06 afemMeHTax
060pya0BaHNsi HAXOAWUTCS Ha 3TUKETKaXx.

CMOTpU Takxe:

MeHto NTorm, komaHga Popmat C/1I0eB PUCYHKA, AMas1oroBoe OKHO [aHHble - dopMaTt 3TUKETOK Ha
cxeme.

11.7 TlapameTpbl - MEHIO

MeHto MapamMe Tpbl COAEPXUT KOMaH/ibl, CBSI3aHHbIE C YCTAHOBKOI, COXPaAHEHVEM U
BOCCTAHOB/IEHMEM NapamMeTpPoB paboTbl NPorpaMmbi.

C.0. - BEZMATWY.grel [ = (]
Daidn  Npeeca Bug  Jowsoie  Pacuete  Wrorm '|I'Iapme'rpu' Okwie  Copasica
DR DRE PRT % Bl Nopseps. b @ ™ .
@E} @\E D00 os o CITRPLITE NAPEMETRE .. ;:ﬁfjﬂf{

me\‘@{{f o= = f__‘i = [ [;] @| CoxpariaT RapaMeTpE

C CopasiTh NAPAMETPE KAK ...

1.95 0.00 YCT3HOBKR, OTEDHTHE W COXDAHEHWE NADAMETROS PIGOTH NDOTDAMML.

PackpbiBatoLieecsi MeHto MapameTpbl

UT06bI HaTV AanbHENLLY0 MHopMaL o, Heo6xoaMMO BbiGpaTh Ha3BaHWE KOMaHAbI:

MNapameTpbl YcTaHoBKa napameTpoB paboTbl NporpamMmbl.
OTKpbITb OTKpbITHE dhaiina c napaMmeTpamy NporpaMMbl.
CoxpaHuTb CoxpaHeHue ghainna c napameTpamu nporpammbl

COXpaHI/ITb KakK CoxpaHeHvle napamMeTpoB B (paﬁne C HOBbIM MEHEM.
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11.7.1 apameTpbl - MeHIO lNapameTpbl

BbI30B 3TOIi KOMaHAbl OTOGPaKAET AMASIOrOBOE OKHO [MapameTpbl, Cryxallee 4515 onpeaeneHns
napameTpoB paboThbl MPOrpaMMbl, KaCatoLLYIXCH COXPaHEHUs (haiinioB, LPUATOB U
aBTOMATMYECKOI HyMepaL,um NOMeLLEHWIA.

CMOTpU Takxe:

MeHto [MapameTpbl, KomaHaa OTKpbITh NapameTpbl, CoOXpaHUTb NapameTpsbl, KomaHaa CoxpaHnTb
napameTpbl Kak.

11.7.2 OTKpbITb NapamMeTpbl - MeHIO NapameTpbl

ATa KoMaHAa CNyXIT AJ/19 OTKPbITYS CYLIECTBYHOLLEro chalifia c napameTpamm Nporpammbl,
KOTOpbI paHee 6bl/1 COXpPaHEH Ha AUCKE C MOMOLLBI0 KOMaHA COoXpaHUTbL napameTpbl Un
CoxpaHnTb NapameTpbl kak. Mpy BbI30BE KOMaHAbl NporpaMmMa 0To6paxaeT Ha aKpaHe
AmasioroBoe okHo OTKpPbITb NapaMeTpbl, B KOTOPOM CriedyeT BbiGpaTb MMs dhaiina c
KOHdpUrypauvein nporpaMmbI.

Mpv co3gaHnm HOBOTO haiina AaHHbIX NporpaMmMa CUUTbIBAET U3 CBOETO IIaBHOMO Katasiora dhaiin
CO.GRP, B KOTOPOM XpaHATCA Npeanosaraembie napameTpbl NPorpaMmbl.

Mcnonb3ysa komaHay OTKpbITb NapameTpbl MOXHO OTKPbITb APYron diain ¢ napaMmeTpamu,
3amMellan Takum 06pa3om npegnosiaraemMble NapaMeTpbl paboTbl MPOrpamMmbI.

CMOTpU Takxe:

MeHto MapameTpbl, kKomaHaa CoxpaHuTb NapamMeTpbl, kKoMaHaa CoxpaHuTb napamMeTpbl Kak.

11.7.3 CoxpaHuTb NapamMeTpbl - MeHIo NapameTpsbl

KomaHga CoxpaHnTb NapameTpbl NO3BOJIIET COXPaHATL Ha AMCKE TekyLyie napameTpbl paboThbl
nporpammbl. VIMsi dpaiina, B KOTOPOM XPaHsATCS napamMeTpbl, TaKOe e camoe, Kak 1 uMsi dpaiina, 13
KOTOPOro TeKyLyie napameTpbl 6bl/IM CHUTAHBI.

CMOTpU Takxe:

MeHto MapameTpbl, KoMaHaa OTKpbITh NapaMeTpbl, KoMaHaa CoxpaHUTb NapameTpbl Kak.

11.7.4 CoxpaHuUTb NapamMeTpbl Kak - MeHto [NapameTpsbl

KomaHaa CoxpaHuTb NapameTpbl Kak No3BO/SET AaTb HOBOE UMS dhaiiny ¢ napaMeTpamm
pa60oTbl NPOrpaMMbl U COXPaHWUTL €70 B BbIGPaHHOM MecTe Ha Aucke. pu ee Bbi30Be Nporpammva
oTo6paxaeT AnanoroBoe okHo COXpaHUTb NapameTpbl Kak, B KOTOPOM C/iefyeT BBECTI HOBOE UMS
chaiina, a Takxe Bbl6paTb MECTO €ro XpaHeHus

Mpwn co3paHnm HOBOTO (haiisia AaHHbIX MporpaMmma CYMTbIBaeT 13 CBOETO [MTaBHOrO Katasora thain
CO.GRP, B KOTOpOM XpaHATCA NpeanonaraemMbie napameTpbl NporpaMmel.

3annchb akTyasibHbIX NapamMeTpoB paboTbl NporpaMMbl B I1aBHbIN KaTasior nporpamMmmbl B ¢haiis ¢
nmeHem CO.GRP npuBefeT K TOMy, UTO OHM CTaHYT npegnosiaraemMbiM Npuv Co34aHNN HOBbIX
¢balinos faHHbIX.

CMOTpU Takxe:
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MeHto MapameTpbl, kKoMaHAa OTKpbITh NapaMeTpbl, KoMaHAa CoxpaHUTb NapameTpbl.

11.8 OKHO - MEHIO

MeHto OKHO COAEePXNT KOMaHAbl, CBA3aHHbIE C OT06pa)KeHI/IeM n ynopaanovymsaHnem CUCTEMbI
OTKPbITbIX OKOH.

C.0. - BEZMAZWY.grd = [ B [=25]
©ain [paska Bwa [Janneie Pacuerer  Vlrorw  [Napamerper Cnpacka
NEHPREFRT X R@B oM Mo AR

K
MeaRloQtow ok e ol

¥NopagocUnTE ApAbIKK

ERUA ¢ == /8 w00 =45

33KpBITE BLE

1.95 0.00 W3MeHeHWe pPasMelleHnA OKOH MNW BKTHEMPOBaHKWE BulOpaHHOTD OKHa.

PackpbiBatowieecs meHio OKHO

UT06bI HaTV AanbHENLLY0 MHopMaL o, Heob6xoaMMO BbiGpaTh Ha3BaHWE KOMaHAbI:

Mosawnka PacnonoxeHne OKOH B BMUAe MO3anKu.
KaCKQ.EI PacnonoxeHne OKoH B Buae Kackaga.

YNopaao4nTh Ap/blki Y nopagovyeHne pacnosioXeHUs OKOH, YMEHbLUEHHbIX 10 APJbIKOB.

3aKQbITb BCe 3aKprTI/Ie BCEX OTKPbITbIX OKOH.

Bo Bpemsi paboTbl NporpaMma npucoeanHseT K MeHio OKHO CMMCOK OTKPbITbIX B AAaHHbIA MOMEHT
OKOH. BbI6GOp 13 CNMCKa BEAET K aKkTMBMU3aL M OKHA.

11.8.1 Mo3auka - MeH0 OKHO

BbI30B 37O KOMaHAbl NPUBEAET K PaCrOsIOXKEHUIO BCEX OTKPbITbIX OKOH 6e3 nx nepekpbiTnAa - B
Bnae MO3anku.

CMOTpU Takxe:

MeHto OkHO, KOMaHAa Kacka, komaHga Y nopsaaodntb ApsblKu.

11.8.2 Kackapg - MmeHo OKHO

BbI30B 37O KOMaHAbl MPUBEAET K PacrosioxXeHNO BCEX OTKPbITbIX OKOH B BUAE KackKana,
OCTaB/dA BI/Ip,I/IMOVI naHesib 3arnaBnAa Kaxaoro okHa.

CMOTpU Takxe:

MeHio OKHO, KomaHaa Mo3auka, KoMaHaa Y NopaaounTb Ap/biku.
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11.8.3 YnopagounTb Ap/bIKA - MEHIO OKHO

BbI30B 37O KOMaHAbl MPpUBEAET K ynopAaovYnBaHNO OKOH, YMEHbLLUEHHbIX 00 AP/JIbIKOB.

CMOTpU Takxe:

MeHto OkHo, kKoMaHAa Mo3avka, KomaHaa Kackag.
11.8.4 3aKpbITb BCe - MeHO OKHO

BbI30B 37O KOMaHAbl NpUBEAET K 3aKpPbITUO BCEX OTKPbLITbLIX B ,D,aHHbII7I MOMEHT OKOH.

CMOTpU Takxe:

MeHto OkHO, KOMaHaa Mo3avka, kKomaHga KaCKQ.EI, KoMaHda YnopagounTtb apsiblkn.

11.9 CnpaBKa - MeHIO

MeHto CnpaBKa BK/loHaeT KOMaHAbl, CBA3aHHbIE C AOCTYNOM K MHGhopMaL M1, coaepxalieincs B
CMpaBOYHOI CUCTEME.

r =

C.0. - BEZNAZWY.qrd [ [ = (=]
Daiin [Mpaska Bwg [Jandeie Pacueter  Klrorw  [Napamerpel OkHo
DEH BRETAT LB # B[]  Conpame AEEL

[ggi“ Q Hs D: Ll +4 ]:]:‘]j]‘_" @]‘ E]]‘ @A—_-S:i zt:-ﬂﬁcnpasm Ik
®\_@\g =E[ghamm(?5§ﬂ“ﬁ HOBMEHWE

0 nporpamme ...

1.95  0.00 MCnons30BaHWe CNPaBOYHON CUCTEME M O0CTYN K MHOOPMALMK O NPOrpaMMe.

PackpbliBatoLLgecs MeHio Cripaska

UT06bI HATV Aa/ibHENLLY0 MHApopMaLno, He06X0A4MMO BblOpaTh Ha3BaHWe KOMaHab!::

CopgepxaHue BbI3blBaeTCA cogepxaHme CrpaBOYHOM CUCTEMBI.
Bbi30oB cnpasku WNHdpopmanmsa Ha Temy, Kak Nnosib30BaTbCA CMPaBOYHON CUCTEMOIA.
O nporpamme OTO6paxkeHVe NHopMaL M 0 Nporpamme.
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11.9.1 CopepxaHue - MeHto CnpaBka,;

KomaHa Bbi3bIBaeT cofepXaHve nporpaMmmbl CnpaBKa CO CIMNCKOM cnpaBquon VIH(*)OpMaLl,VIVI.

o "

= c.o. = ECR| ==
¢ {a) E-
Hide Back Home  Prnt  Options
&~
QDI'HEF“5| Igdexl Eeard"ll Fa'u'nr'[tes| B AeHne
OBbwan xapakTepucTUKa
MapareTpel patioTel NPorpandt nporpamMmbl
& NanHbe OcHOBbI 0bCNYHNBaHNSA
@& Pacverw NporpaMmMbl
@ Uroru CTpyKTYpa MEHHD
@ Crpyerypa merio CnpagoyHas cUcTeMa
4 1 [k

OkHo nporpaMmbl CripaBka ¢ ¢oparMeHToOM CoepXaHus

CMOTpU Takxe:
MeHto Cnpaska.
11.9.2 BbI30B cnpaBku - MeHIo CrnipaBka

KomaHga Bbi3biBaeT nporpamMmy CrnpaBky CO CTaHAapTHOW (NpefocTaBisgeMytlo Yepes cucTemy
Windows) uHdhopmaLmein 0 npasusiax Nosib30BaHnsA NporpamMmon crnpasku. A3bikoBas Bepcust 3Tom
yacTu cnpaBKKn 3aBUCUT OT A3bIKOBOI Bepcun cuctembl Windows

CMOTpU Takxe:
MeHto Cnpaska.

11.9.3 O nporpamme - MeHto CripaBka

Mpv BbI30BE 3TOM KOMaHAbl Ha aKpaHe 6yAeT 0TOOPaKEHO ANa/IOroBOe OKHO C MHApopMaLmeli o
nporpamMme.

CMOTpU Takxe:
MeHto Cnpaska.

11.10 MeHto BGbICTPOro gocTyna

Kpome naHenn MeHi0 B [/IaBHOM OKHe MporpaMMbl MOXHO BbI3BaTb MEHI0 GbICTPOro A0CTyna,
KOTOpOEe CBSA3aHO C Ta6/muamu, BUAOM PUCYHKOB M C OTAE/bHbIMW 3/1EMEHTaMN AVasI0roBbIX
OKOH.

OHO COaepPXUT KOMaHAbl, XapakTepHble 47151 06EKTA, C KOTOPbIM CBSI3aHO.
UTo6b! BbI3BaTb MEHH GbICTPOro A0CTYNa, HYXHO:

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



Meibes C.O.

\% * MOABECTM Kypcop MbilM K Tabsmue (Wm  gpyromy
3M1EMEHTY) N HaXaTb JIEBYIO KMABULLY MbILLIA.

BOMbLUMHCTBO KOMaH4 B MEHH MMeeT OYKBEHHOEe COKpalleHue, MO3BO/ISWEee 6bICTPO KX
BbI3BaTh.

F1 Cnpaeka

OtreHute Al+BRSp

Bripezare Chrl+
Konupoeate  Chi+C
BrTaeume Chrl+
Hpanure Drel

Hairu ... Cil+F
daraeHure ... Chil+H
Haimu ganee  Chl+M

Mpumep MeHIo GbICTPOro AOCTYNA, CBA3AHHOTO C Tabmu el

B ,ﬂ,aHHOVI MHCTPYKLU NN HE NPUBOAUNTCA ONncaHmne oTAesibHbIX KOMaH/4 B MEHIO 6bICTpOFO OOoCTyna.
Urobbl noay4ynTb onncaHme oTAeNbHbIX KOMaH4, HY>KHO:

\% * B packpbITOM MEHIO yKazaTb KypCOPOM MbILLM KOMaHAY U HaxkaTb Knasuily F1.

OT0 NpuBeAdET K BbICBEYMBaAHMIO OKHa MporpaMmMbl CnpaBka C MHdopmauuneli 06 ykasaHHOM
KoMaHge. KpaTkas xapakTepucTuka KoMaHAbl MPUBOAUTCS HA MaHe M COCTOSHMS NPOrpaMMbl.
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12 TPUMEPBHI

B paHHOM pasfgerne onncaHo HECKO/IbKO NMPUMEPOB MPOEKTMPOBAHMSA U PEry/IMPOBaHUA CUCTEMbI
LIEHTPA/ILHOTO OTOMN/IEHVS.

12.1 Tpumep cUcTeMbl C TPALANLVOHHOW BEPTUKAIbHOM pa3Bo4KOW

Hwxe npuBeeH npumep BBOAA AaHHbIX U BbINO/IHEHUS pacyeToB A1 NpoeKTa TpaauLNOHHO
[ABYXTPYOGHOW CUCTEMbI C BEPTUKa/TbHOW pa3BoAKo. BBeAeHHble faHHble A1 NPUBELEHHOrO
nprMepa HaxoaATcA B duaiisie ¢ MMeHeM primer.grd, cTaHA4apTHO 3anncaHHOM B KaTtasiore C:

\Meibes43\data.

12.1.1 WcxopgHble gaHHbIe AN1A NpoekTa

Huxe nomeLlgH Habop NCXOAHBIX AaHHbIX AJ19 NPUBELEHHOIO B NpUMepe NpoekTa:

® napameTpbl TensoHocuTesns: tn/to = 80/60 °C;

e 06opyaoBaHue BbiNosHAeTcs us Tpyd GO 10704,

® TpybonpoBOAbl, pasBosLLMe TEN/IOHOCUTE b B NoABasiax, U30MpoBaHbl; UCMPaBHOCTb
n3onAumm coctasnget 80%;

e oTOnNUTE/bHBLIE NPUGOPLI NaHesbHble: Tun PURMO C;

e CTaHAapTHbIE PacnosioXeHNE 1 3almTa OTONUTEbHbLIX NPUOOPOB;

® BOA0eMKOCTb Kotna: V = 20 fi;

* rmapaBnMyeckoe conpoTusieHune kotaia: dP = 500 Ma;

e oTonuUTesbHbIE NPUGOoPLI ¢ BEHTUAAMU TUM RTD-N-M un RLV-TT;

Yy OCHOBaHWA CTOAKOB K/anaHbl Tun ASV-1 n ASV-PV,

12.1.2 BBopA g4aHHbIX

BBoA faHHbIX CliefyeT HauMHaTb C OTKPbITUS HOBOTO (haiina AaHHbIX. C 3TON Le/bto U3 MEeHH0
daliin Heo6xoaUMo BbIGpPaTb KoMaHAy Co3faTb AaHHbIe.

OuepenHOIt LLar - 3TO BBOA, AaHHbIX, KACAOLLMXCSA BCETO NPOEKTMPYEMOro 060pyA0BaHUsA 1
napameTpoB pacyeToB. [/1s 3TOro U3 MeHr JaHHble Heo6X0AMMO BbiGpaTh kKomaHay O6upe 1 B
0TO6paXEHHOM A1a/IorOBOM OKHE BBECTU HYXHYH MHChopMaL|uto
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[nanorosoe okHO [laHHble - KBapTUpHbIE CTaHLuW C BBEAEHHbIMW JaHHbLIMU, KACaIOLLMMUCS
KBapPTUPHBIX CTaHLWIA.

Dansnie - Ofwue E

U Kuap*rmﬂeaarqm MapameTpe DaCHETOR imwaammm

150 ¥ | MENC. YAEMSHAA MAHERHAR NOTERA SaamsiA B TpyBonposoaax Rmax(la i)

40 ¥ [Ona [pESUTAMOHHOND QAENEHI, PUTEISASHOD B MAAPAER. pacueTa, (%]
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10 ] MasomancHan 00RA TEANGNOCTYNAESS! 0T TOYGONPOBAROE, Y TEBatH:D: B Tennoson banance

nomeweHse mpw nogGope oton. npedS., [%]
10 [&] TN - MesSANHOE OXNACLSHE TENHRMTEN 8 noTpebuTennx Tenna, [5C]
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-
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¥ YuecTe Tpefyemsti aETODUTET TEQHOCTATHSEOMY BenTinel 0,3 =
| YuSCTE CONPOTHBNEMESE ICTOAHMNA TENA N6 PACYETE AETOMTETOR TEPMOCT, BEHTINED

] YHTEBATE HSMIANSHOE CONPOTHENEE YUBCTHA € OTEN. NPHD. NPW ONPEASNEHM HACTPOSS HA BEHTHRY 6TON.
e

:rmmmmmu,mﬁmcwmmm 15 : %

(o MpOBaAMTE BHANG PACVINA BOAE B NPOSKTADYEMOM CHODY L 0B
| KoppecTipORATE ARAHETE THVESNPIBIAOE

s ————
[nanoroBoe okHO [aHHble - O6Lpe ¢ BBeAEHHbIMY NapaMeTpamMn pacyeToB
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Danssie - Ofwue
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MapameTpe! TENNOHOCHTENR NEPEN TEMNDOCE HOU SR IRLIEA

o0 =] ¢ 2002 K

Monbop MacTpofa: TeMNEpaTYDEd SODATHH HA KNANAHAX
Ineprociepemerens

a0 %

KoM seHT TENAOEON HATDYIHEH 3034 NEen TENNOBOS OO IBIeH

Bl = 1.1 Igamee c BanbumMn eQHARYHBIMIE TERROROTERaMA gn > 40 BT fu2

¥ o || % omea || 7 grema

[AnanoroBoe okHO [laHHble - O6Lye ¢ BBeAEHHbIMY fAaHHBIMU, KacaloLLyIMUCA MOAEepPHU3aL NN
O[HOTPYOHbIX CUCTEM

MoapobHas MHGopMaLLMa O AMasioroBOM OKHE C 06LLWMMU fiaHHbIMW NPUBOAUTCA B NyHKTe O6LLye

AaHHble
CJ'Ie,EI,yPOLLI.VIM AeﬁCTBMeM ABNAETCA BBOJ, AaHHbLIX O MNOMELLEHUAX. C aToii L e/ibl0 HYXXHO N3 MEHIO

[aHHble BbI6paTh KoMaHay MomelleHus.

Aarinie - Momewenun :‘ (=X
CHMmom ten Qo Qn A qi Qmon Ormscame 2
| [oC]| [Br] [Be] | [s2] | [Br/s2] ([Bz] |
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2‘- 20 aoo JDDD. 3.':'. 9.0. D.HMI.HH.“
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-I- 20 00 TS50 .ﬂ. 9.']. D.H‘FX.HR
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B. 20 1000 12‘50. .'LI:I.I:I. 9.']. u.l{ﬂlﬂlhﬂ
101 20 800 1000 0 9.0 0| Kosnaza
102 20 T00 3?5. 8 D. 9. U. I:l. EoMHaTa
103 20 | 1750, 2188 17.5 9.0 0| rocmman u
— | | | '
FNOpT WTOMos pacesToR Wi Danfoss OZC
|
[Ewmw] Y] BaTyamscTE [J o ][?MJ

[unanoroBoe okHO [laHHble - MoMeLLEeHUs! C BBOAOM AaHHbIX O NOMELLEHMSIX
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[laHHbIE O NOMELLEHUAX MOXHO TaKXe BBOAMTb B MPOLLECCE PUCOBAHUSI CXeMbI. Tak Kak
onucbiBaeMoe 060pyA0BaHMe NOBTOPSIETCS Ha NOC/EAYOLLYX 3Taxax, TO AaHHbIe O NOMELLEHUSIX
B 3TOM C/lyyae BBOASITCS HENOCPeACTBEHHO Ha PUCYHKe. B 3T0 Bpems MOXHO 6yaeT
BOCMO/1b30BaThCS (PYHKLMEN PA3MHOXEHNS PUCYHKA U AAHHbIX HA C/IeAYIOLLEM 3TaXe.
Moapo6Has MHopMaL st O AVASIOTOBOM OKHE C JaHHbIMY O MOMELLEHVSIX MPUBOANTCS B MyHKTE
[laHHbIE 0 MOMELLEHMSIX.

CneayoLmii LWar - 3TO PUCOBaHNEe CXeMbl U BBOZ, A0OMNOHUTE bHbIX AaHHbIX 06 OTAE/bHbIX
anemeHTax o6opyaoBaHus. Moapo6HOE onucaHne 3TanoB PUCOBaHMS NPUBOAUTCS B MyHKTE
PvicoBaHMe CXeMbl 1 BBOJ, JaHHbIX 06 3/1EMEHTax 060pya0BaHUs.

PvicoBaHve nyulle HayaTb C CO3[aHUA CUCTEMbI NEPEKPbITUIA, NCMOMb3ys KHOMKY Co3aaHne
CUCTEMbI NEPEKPLITUIA B 3aK1aake KOHCTPYKL WS,

B QW] [F] = = | oo g gy J 2
A Q ¢ = = (58 k= ([ 1] e

4 "5 Y

I

MaHenb doyHKLUIA prcoBaHws, 3aknagka KoHCTpyKL s

HapucoBaHHasi cucTema nNepekpbIThiA npeacTaB/ieHa HUxe Ha pucyHke. CTaHgapTHO nocrie
BCTaBKM CUCTEMbI NEPEKPbITUIA 0TMeTKa cooTBeTCTBMS (+0.00) NOMeLaeTCst Ha CaMOM HIDKHEM
nepekpbITMK (NoN B NofBasie). B onicbiBaeMoM NpUMepe OHa NepeMelLieHa Ha nepekpbiTie
NepBoro aTaxa.

{'ﬂ

%ﬂ

HapucoBaHHasi cuctema nepekpbITuii

3aTemM NpuMeHsist 6/10K1, MOXHO BCTaBWUTb FOTOBbII (oparMeHT aTaxecTosika. /11 3TOro Ha naHesnm
(yHKLMIA pPUCOBaHUS HY)XXHO BblOpaTh 3aknaaKy PasMHOXEHVE U 6/10KM, a MOTOM KHOMKY
TpaAULMOHHBIN 3TAXECTOSIK.
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ME‘ BemuE 1 2 3 4 5 6 7| P

$ & s K (Do = & €
KomaHakl Tunoeor

pPazmMmHOMEHMA STAaMeCcTORK

MaHenb gyHKLWIA pucoBaHus, 3akiagka Pa3MHOXeHWe 1 610KK

Bo BCcTaBneHHOM 6/10Ke HY)KHO OopUCOBaTb HEOOXOA4MMYIO apMmaTypy (KianaHbl y OCHOBaHUSA
CTOFlKa) 1N MOAMMLMPOBATb MM AOMOMHUTL CRieAyowein nHhopmalnei:
*  NAaHHbIMK, KacalLWWMMUCA OTOMUTESbHBLIX NPUOGOPOB (CUMBO/I, BENMUMHA, KO3hd. 3amThl,
MakcvMasibHas 4/IMHa);
*  [aHHbIMU, KacaloLwmmMmmcs Tpy6onpoBoaoB (Tun Tpy6, HoMepa y4acTKOB, UCMPABHOCTb
M30NALUN, 4/IMHA Y4acTKOB);
CVYMBO/IaM/ apMmartypbl;
*  [laHHbIMKN O NOMELLEHMAX (HOMepPa NOMELLIEHWIA, TEN/IONOCTYN/IEHUS, ONUCaHKE).
Hy>XHO BBOAWTb TO/IbKO Te AaHHble, KOTOPble MOXHO OyAeT NCNob30BaTh Npu
AaUTbHeNLeM pa3MHOXEHUN Hap1COBaHHOTO doparmeHTa Mo ropu3oHTau.

+14.00

(1) (2)

Komhama
+20°C 800/0 Bm

Kommama
+20°C 1000/0 Bm

.1;3 dn A

RTD-N-IT
dn

100 %

C*-60
om

+0.00

1

ASV-PY Y ASWY

dn dn

BcTaBneHHbI (*)paI'MEHT ITaKeCTOAKa C 3ano/IHEeHHbIMW AaHHbIMW

Mocrie BBOAA AaHHbIX 06 OTONUTE/bHLIX NPUbopax, TPybonposoaax, apMaTtype 1 MoMeLLEHNSX,
BCTaB/IEHHbIN (PparMeHT PUCYHKa HYXHO BbIAENNTb U Pa3MHOXUTL MO rOPU30HTaNIN AN NOSTyHeHNst
oyepefHbIX CTOSAKOB. V13 MeHto [paBka HyHO BblGpaTb KoMaHay PasMHOXMTbL BripaBo. KomaHAbl
PasMHOXEHUSA MOXHO TaKXe Bbl6paTb Ha NaHe/m yHKL Wi pucoBaHus (3akiagka PasMHOXeHWE 1
6.10K1).

4=
2 || = =z | = = | = = [ =
e | B | BN | BN | B
R R L B D=

®dparmeHT 060py0BaHVsi HA MEPBOM 3TaXe, NOJlyYeHHbI B pe3y/ibTate pa3sMHOXEHUS paHee
BCTAB/IEHHOTO 1 3aro/IHEHHOTO G/10Ka
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Mocne pa3mMHOXEHUS MO FTOPU3OHTA/IN HYXHO N3MEHUTb ONMUCaHME NMOMELLEHWIN U pacyETHYHO
TEen/I0BYH0 MOLLHOCTb.

Tak co3faHHbIn doparmMeHT 060pyL0BaHNA MOXHO BblAE/UTb U PA3MHOXUTL Ha ClIefYIOLLEM aTaxe,
NCNonb3ys KomaHay Crnefyroumin 3Tax, BbI3BaHHYHO 13 MeHI0 [paBka unm ¢ naHesnv qoyHKLniA
pucoBaHuA (3akagka PasmHoxeHvie 1 6/10KN).

g
= ] = = = = = = |, =
) ';?w_'lﬁ' E IF.:l- ) {?.Elﬁ' i IF—:- 1 [ :?.Elﬁ i E‘I [ :?w_'% i IFT;-:L 1

# L I_‘,r-_l 1 L I-“f--l 1 L I_#‘_I 1 L L _-y__1 1
S A S = == == &2
e, R e = e, B e, R
|:?—=|::"': == |:_|§'E —= |:_|:l'i —= |:_|§'E —=

4= | | | 1 | | I | 1 | L_ el 1 | L. 1
20 = 2 = =R Y =0 =

e = = =

BepTukanbHasi pa3Bo/ika, NoslydeHHasi B pe3y/ibTaTe Pa3MHOXEHUS AaHHbIX C NEPBOro aTaxka Ha
nocneayowpe aTaxu

B ﬂOﬂyHEHHOVI Takum cnocoobom BepTMKaﬂbHOVI pa3BoKe HY>XHO 3ano/IHUTb U UISMEHUTb
Tennonorepu I'IOMELLI,QHVIVI, YO UTb JIMLIHNE pr6OI'IpOBO,D|bI Ha nocneaHem aTaxe U aopncoBarb
Ha KOHLLlaX CTOAKOB aBTOMatn4yeckmne Bo3yxoBbiNnyCKHbIE KNaraHbl.

KoMuaTa HomHaTa
+20°C 1000/0 BT +20°C 800/0 BT
.TIZOS an0A gn 0 A

100 %

|

[

[

[

I

| _ﬁé
C60 1T C™60 60 H

0 m Om om |
)—3—_,:1—4&—5-.: :—6—_,:_?_44
|

Y faneHvie Tpy6onpoBoA0B Ha NOC/IEHEM STaXe

3aTeM HyXHO JoprcoBaTh KOTE/ U TPY60ONpPoBOALI BMECTE C apMaTypoid, COEAUHSIOLLME CTOSIKM C
KOT/IOM. Hy>kHO MOMHUTb O TOM, UTO C/leayeT 3aAaTh A/IMHY rOPU30OHTaSIbHbIX PA3BOASLUMX
Tpy60npoBoA0B (KaK nogatolyx, Tak 1 06paTHbIX) U [OPUCOBATL 30HY NOMELLEHUS,
06beAVHSIIOLLYIO KOTE/bHYIO U CETh Pa3BOASLLYX TPYGOMNPOBOAOB B NoABasie. BaxkHO Takxke
BCTaBUTb A0MNOHUTE/NbHbIE AYTN, HEBUAVMbIE HA CXEME.
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30Ha

- I KoteneHan
KOTEIIBHOH £0°C 00 Br

JoonHUTeNBHEE
IyTH

®parmMeHT CXeMbl C AOPUCOBAHHBLIM KOT/IOM, A0MNOHUTENbHBIMI YCTPONCTBaMI U Pa3BOAALLMMM
TpybornpoBogamu

Moc/ie BbINOMIHEHUS BbILLEONCAHHbIX AeCTBUI OCTAETCS 4OPUCOBATb AOMNONHUTE bHbIE
ycTpoiicTBa (Hacoc, NpeaoXpaHNTEsIbHbIN KanaH, pacluMpuTesbHbIi 6aK, MaHOMETp, TEPMOMET))
I HapMCcoBaTb PamMKy U TabIMUKM NpY UCNOb30BaHUN rpadiMyeckx 3/IEMEHTOB C 3aK/1aKu

padwmka.

12.1.3 PacueTbl 1 ycTpaHeHMe ownboK

3aKOHUMB PUCOBATbL CXEMY, MOXHO NONPO6G0BaTh BbIMNOHUTL PacyeTbl. [1/19 3TOT0 B MEHIO HY)HO
Bbl6paTh KOMaHay PacueTbl. Ec/v Bce AaHHble Gbl/ NPaBu/ibHO BBEAEHbI, TO MporpaMma
[l0/DKHA BbINOHWUTL MOTHOCTLIO PacyeThl.

Uallle BCero noc/ie BBOAa AaHHbIX 0Ka3blBAETCS, YTO MOHOCTHI0 pacyeTbl He MOTYT 6bIThb
BbINOJ/IHEHBI 13- 3a TOTO, YTO HE BCS MHJiopMaLms 06 060pyAoBaHMK 6bina NpaBUIbHO BBEAEHa. B
TaKOM C/ly4yae CM1COK OLLIMGOK COAEPXUT MHGIOPMALMIO O BCEX Crlydasix 6paka 1 HenpaBubHO
BBEEHHbIX [JaHHbIX.

ﬁ[inucnx owMGoK =] E3 l

e
.l{e BAJAHEI PACYETHEIE TEILIOMOTEPH IMOMEWEHHT 2. |:

.He SajaHEl pacYeTHHE TEILNOIOTEPH IMoMeweHws 1.

.l{e SajaHEl PacYEeTHHE TEILNOIOTEPH IOMEWEeHMA 3.

.l{e BaJjaHa BEJMHMYMHA OTOMMTENLHOrO mpubGopa PSF?/? B moMewernmw 1.
=

Cnncok OLWMGOK C COOBLLEHMSIMU O HENPAaBU/IbHO BBELAEHHbIX AaHHbIX

Heob6xo4MmMo ucnpaBuTb BCE OLLMOKM U 3aHOBO BbINO/IHUTL pacyeTbl. [ns 6bICTPOo nokanm3awum
MecTa NosiB/IEHMS OLUMOKN AOCTAaTOYHO yKa3aTb B CNMCKE OWMOOK coobLeHe 06 owmbke n
HaxxaTb KnaBuLly Enter. Mporpamma cama BbICBETUT COOTBETCTBYIOLLMI (hparMEHT CXEMbI, & Takxe
OTKPOET Tab/mLy AaHHbIX N YKaXKeT B Heli Nose, B KOTOPOM, BEPOSITHEE BCETO, HY)HO caenatb
N3MEHEHUS NN AONONHNUTL AaHHbIE.

12.1.4 WToru pac4yetoB

NTorm pacyeToB MOXHO NMPOCMOTPETb Kak B TabMuHoOi chopme, Tak 1 B BUE CXEMbI 1 M1aHOB
aTaxeil. [11st 3TOro CNyXaT KOMaHAbl, Bbi3bIBaeMble 3 MEHI0 Torv. BHeLHWi Bua Tab bl Uin
PUCYHKa MOXHO U3MeHUTb. CoaepxMoe BCex TabmL, MOXHO pacnedaTtaTh (koMaHaa MNeyatb
Tab/MLbI B MEHIO Daiin); PUCYHKN CXEMbI 1 NJiaHa 060PYA0BaHNSA TakKe MOXHO BbIBECTU Ha
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NPVHTEP WK NoTTep (KoMaHaa Neyatb pUcyHka B MeHto daiin).
Moapo6Hasn MHopMaLmus 0 pacuyeTax NPMBOAUTCS B NMyHKTe Torv pacyeToB. Hixe npuseaeH
npumep Tabmubl C UTOramy pacHeToB TPYGONPOBOAOB 1 (hparMeHT CXeMbl C UTOramu pacyeToB.

Trox | THm HoMep L dn 0 G w R Dzeta dar -
vua|rpy| Crosk| Yuacr. [2] [xo1] [Br] [xrfc] [»fc] | [Mafm] [Ma]
Z F: 1 1 1.20 20 5100 0.061 0.150 26.3 286.6 3262
ASV-I HacTpolkKa 1 dn 20
Kr = 1.251 n3fu
A 4.00 15 3300 0.039 0.201 76.2 2.5 355
Z A 1 3 0.50 1o 1000 0.012 0.101 22.4 1719.9 8830
RTD-H-IT HacTpoika 3.5 dn 10
apTopurer O0.71 Kr = 0.148 m3fu
Z | F: | 1 | 1 0.50| 10| 800 0.010 0.081 8.9 2701.8 8871
RTD-H-IT HacTpoHKa 3 dn 10
apTopHTeT 0.72 Kr = 0.118 m3fu
Z A 1 102 3.00 10 1500 0.021 0.1582 90.6 2.5 313
Z A 1 103 0.50 1o 800 0.010 0.081 8.7 2595.2 8509

14 Wroru - Pucynku

Tab6mua c nToramu pacyeToB TPy6GOMNpPOBOAO0B

I I =
1 1
| |
=) | ® |
AHHAA KomHata Pazpesanta KomHata
C 700 BT | +20°C 1200 BT +20°C 500 BT | +20°C 1000 BT
| |
I I
| |
| |
| o 10 |
I I |
RTD-M-M
| anionz |
| 500 Bm |
=
I c11-60 I
| 0.5m |
1 —
ol |
W
_________ ;
AEVPY AN Moasan
ani1s ni13 a5 ni14 +HCOET L
&
I e
Trar Horep Tlom. CHMEB 0T HacTp o¥xw | ABT dn G Er dpP PacnonoxeHe avﬂ
Crosax| YuacT. [r1] | [xrfe]l| [m3fu] [Ma]
Z 1 1 PIW ASV-I 1 20 0.061 1.251 3223 |Mlof .k CTOAKY:
z 1 3 1|RTD-H-IT 5 0.71 10 0.012 0.148 8799 |BeTka oTONI. rrpnﬁ.vl
o

®parMeHT CXeMbl C UTOraMU pacyeToB
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12.2 TMpumep cucTeMbl OTOMNJIEHNA CO CMeLLaHHOW pPa3BoOAKON -
TpagnLMOHHON BEPTUKA/IbHOW U TOPU30HTa/IbHOW
NOKBapTUPHO

B dpaiine Primer 2.grd, ctaHaapTHO 3anncaHHoM B katasore c:\Meibes43\data, pasmeLlleH
npymMep CUCTEMbI OTOM/IEHNS CO CMELLAHHON pa3BOAKOW. YacTb 060pyA0BaHNs BbIMOIHEHA B
TpaAVLNOHHOWN BEPTUKa/IbHOM pa3BO/Ke, a YacTb - B TOPU30OHTa/IbHOM NOKBApPTUPHOM pa3BoAKe.

12.2.1 WcxopgHble gaHHbIe AN1A NpoekTa

Hwke NoMeLLEH HaGop UCXOAHbIX JaHHbIX:

® napameTpsbl TennoHocutens: tn/to = 80/60 °C;

* TpaAuMLNOHHaA BeEpPTHKa/IbHasA pa3BoKa, pa3sosalupme Tpy6onpoBoabl BbIMOHEHbI U3
CTas/bHbIX TPY6 (GO _10704);

® pa3BofKa NokBapTUpHas BbinosHAeTcA u3 Tpyd6 KAN-PEX;

* TpyOGONpPOBOAbI, pa3BojsLLye TeNI0HOCUTE b B NoABasTax, M30/IMPOBaHbI; UCNPaBHOCTb
n3onauun coctaenget 80%;

e Tpy6oNpoBOAbl B NOKBAPTUPHOW pa3BofKe NPOXOAAT B NMOJy; UCMPABHOCTb nsonauum 30%;

e oTOnUTE bHBbIE NPUOOPBI NaHebHble: Tun PURMO C;

e cTaHAapTHbIe Pacno/IoKeHVe 1 3alpTa OTONUTE bHbIX NPUOOPOB;

® BOA0EeMKOCTb KoTna: V =20 n;

* rmgpasnmMyeckoe conpoTtusieHne kotna: dP = 500 Ma;

e oTONUTESbHBbIE NPUOOPLI C BEHTWIAMU TUM RTD-N-I, RTD-N-Y n RLV-, RLV-Y;

® Y OCHOBaHUA CTOSAKOB KnanaHbl Tun ASV-1 n ASV-PV,

® Ha OTBETB/IEHVAX B FOPU30HTA/IbHOM NMOKBAPTUPHON NET/E - HacTpaviBaeMble 3anopHo-
n3mMepuTesibHble KnanaHsl Tun ASV-1, 3anopHo-n3meputesnbsHble KnanaHsl ASV-M, ceTouHbie
dunbTpbl TN FILTR 1 Bogomeps!: Tun EEM-QII-*.

12.2.2 BBoOpj gaHHbIX

Mpouecc BBOAA AaHHbIX HEO6X0AMMO MPOBOAMTL aHA/IOMMYHO NpeabIAYLLIEMY NPUMEPY,
MNCNO/Mb3Yysl FOTOBbIE 6/10KM N (OYHKLMIO PA3MHOXEHWS MO FOPU30HTa/IM U HA CNIEAYIOLEM 3Taxe.
Bo Bpems prcoBaHMs NOKBaPTUPHOWN rOPU30HTa/IbHON pa3BoAKM Nyylle NPUMEHATb FOTOBbIA 610K
opv30HTa/IbHasi cMcTemMa NoKBapTUPHas.

iRyl e mEE 1 2 3 4 5 B 7 |3
Eq@hiﬂ_ﬂ_\(ﬁaﬂ-—!mmm

MNopusoHTanbHanA

CUCTeMa

MaHenb hyHKLUNIA pucoBaHuns, 3aknagka PasmHoxeHre 1 6710Kn

Ha HmkeykazaHHOM pUCYHKe npeacTaBieH 6/10K MOKBaPTUPHON rOPU30HTasIbHON CUCTEMbI C
3arnosIHEHHbIMU AaHHLIMU 06 OTONUTENbHLIX NPMOOPax, apMaType, TpybonpoBogax u
MOMELLEHUSIX.

[Nna pasMHOXeHUS1 BNPaBO HY)HO BbIGpaTb COOTBETCTBYHOLLMI (hparMeHT pucyHka. Jlydie
MCNOMb30BaTh A/18 3TOr0 PyHKLMIO BblAENEHMS 06 BEKTOB, NEpecekaroLyx 06/1acTb BblAeNEHNS.
Takoi pexxum BblAeneHnst NoslydaeTcs, eC/M AepXaTb HaxxaTol knasuiy Ctrl B npouecce
yKasaHusl MblLUbt0 06/1aCTW BblAENEHMS.
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ObnacTe BEklgeneHuA
nepecexka oW ux DEEEKTDE]
Komnrama
N +20°C 1100/0 Bm

dn 0 A @ ATV

dn

RTO-N-Y

EEM-QI-*

- En;——\?———d——___

|
|
|
|
|
|
|
|
|
|
|
r
I
|

AnsA pazMHOXeHWA BNpaBo 3TH
Tpy6onpoBoaEl HYXHO BEIAENUTE

BcTaBneHHbI doparMeHT NMoKBapTUPHOI FOPU30HTasIbHO CUCTEMBI

CnepyeT NOMHWTbL O TOM, YTO NOC/IE Pa3MHOXEHMS BNPaBO HYXHO 3aaTb A/IMHbI BCEX
FOPU3OHTa/TbHbLIX TPYOONPOBOAOB, 3aN0/IHUTL UM MOANGMLMPOBATb AaHHbIE O MOMELLEHUSAX U
BCTaBUTb AOMNO/HUTE/IbHbIE AYIN, HEBUAUMbIE HA CXEME.

B npumepe B 04HOM 13 NMOMELLEHWIA C MOKBAPTUPHO CUCTEMOI pa3BOAKM U3MEHEH CNOCO6
MOAK/IKOUYEHNA OTONUTEBHOTO Nprbopa (MPYMEHEH CNOCO6 MOAKIHOYEHNS OTONUTETBHOTO
npréopa nNpu NOMOLLY NPUCOEAVHUTENIbHOTO 3/IEMEHTA).

RTD-

T 100 %
S (

LBl

Baununas
+25°C 600/0 Bt 'IT-|

|
|
| 0 08 7
f

I

e e — 4

dparmMeHT p1UcyHKa C OTONMUTE bHLIM NPUOOPOM, NOAK/NIOUYEHHBIM MPY NOMOLLM
npucoeanHUTENLHOro anemeHtTa RTD-K

PucyHok, CO3,CI|aHHbII7] Ha O4HOM 3TaXe, HY)XHO BbIAE/IUTb N PASMHOXUTb Ha CNeayrLUX 3TaxKax.
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®parmMeHT CXeMbl C MOKBAPTUPHOI TOPU3OHTa/TbHOI CUCTEMOI pa3BOAKM

Npy npocMmoTpe cxembl criegyeT 06paTI/ITb BHMMaHVe Ha coefuHeHve cToska 1A co CTOAKOM HOM.

1.
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101 102 102A
Komnama KomHama KomHama
+20°C 1000/0 Bm +20°C 1200/0 Bm +20°C 900/0 Bm

dn 04 dn 04

dn

100 %
C-300 m

—————————— -

Lk

Komwrama

+20°C 1100/0 Bm Komnama

+20°C 1300/0 Bm

i—}% ———————— —

lNogcoeanHeHne ctoska 1A co CTOAKOM HOM. 1

OcTasbHble 3/1IeMEHTbI PUCYHKA C/ieAyeT BbINOMHATL aHa/IOMMYHO NpeablayLemy npumepy.

12.3 TMpumep cucTemMbl OTOMJIEHMNS C NOKBapPTUPHOA
pacnpenennTesibHOM Pa3BoaKOW

B gpavine Primer 3.grd ctaHgapTHO 3anucaHHoM B katasiore c:\Meibes43\data, pa3melleH
nNpvMMep CUCTEMbI OTOM/IEHNSI C MOKBAPTUPHON pacnpeaennTeslbHON pa3BoaKONA.

12.3.1 WVcxogHble gaHHbIe A5 NpoekTa

Hke noMeLLEH Habop UCXOAHbIX JaHHbIX:

* napameTpbl TensioHocuTens: tn/to = 80/60 °C

e 0b6opyaoBaHue BbINoOHAETCs u3 Tpybonposoaos SANCO;

* TpyOGOMNPOBOAbI, Pa3BoAsLLMe TENNOHOCUTE b B NOABaUIaX, N30/IMPOBaHbI; UCMPaABHOCTb
nsonaumm coctasnset 80%;

e Tpy6oNpoBOAbI B NOKBAPTMPHOW pa3BoKe NPOXOAAT B NOJY; UCMPABHOCTbL nsonauum 30%;

e oTOnNUTEsbHbIE NPUGOPLI NaHesbHble: TN PURMO C;

e CTaHAapTHbIE PacnosioXeHUe 1 3amTa OTONUTE bHbLIX NPUOOPOB;

® BogoemMKocTb koTna: V =50 f;

* ryapasnMyeckoe conpoTtreeHue kotna: dP = 500 Ma;

e oTONUTE/bHBbIE NPUGOPLI C BEHTUIAMU TUM RTD-N-Y nRLV-Y;

® Ha OTBETBJ/IEHMAX MO FOPU3OHTA/IM K pacnpenenuresnto HacTpBavBaeMble 3anopHo-
n3mepuTesibHble KnanaHbl TUn ASV-1 3anopHo-n3mepuTesbHble KnanaHbl ASV-M, ceTo4yHble
gunbTpbl TUN FILTR, BOgomepsb! Tun EEM-QII-*.

12.3.2 BBopj gaHHbIX

Mpouecc BBOAA AaHHbIX HEOOXOAMMO NPOBOAMUTL aHaIOTMYHO NPeAbIAYLLEMY NPUMEpY,
MCMNONb3YS rOTOBbIE 6/I0KM U PYHKLMIO PA3MHOXEHWSA NO TOPU3OHTA/IM 1 HA ClIEAYIOLLEM STaXe.

Bo Bpemsi pycoBaHuns NoKBapTUPHOM FOPU30HTa/TbHOM Pa3BOAKW fyyLle NPUMEHATb
roToBbIn 6710k CucTema pacnpegenmtenbHasa nokBapTupHas (Puc. 9.20).
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12 MIPUMEPDI

Cuctema
pacnpenenuTensHas

MaHenb goyHKLWIA pucoBaHus, 3akniafgka PasMHOXeHWe 1 610KN

Ha HuwkeykasaHHOM puCyHKe NpeAcTaB/ieH BCTaB/IEHHbIN 610K pacnpefenmTesibHol CUCTEMBI
NMOKBaPTUPHOI C 3amn0/IHEHHLIMU AaHHbIMK 06 OTONUTENbHBLIX NPMGopax, apmarype,

TPy60NpoBOAax 1 NOMELLEHNSIX.
[151 pa3MHOXEHVS! B/IEBO 1 BNPABO HYXHO BbIGPaTh COOTBETCTBYHOLLYIO 06/1aCTb PUCYHKAL.

»
OGnacTh, peTHA3HAYESHHAA

g VT PA3MHOKEHIA

g . Q

KomHama & Kommnam|
+20°C 14008

+20°C T100/0 Bm
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ATO-Ni-¥
dn

(17P008)

=]
=1
100 % %
C*-60 e —— _.I_ o |
=
0m £ ‘ I s

===t =0 W |IIpH pasMHOKEHNH TOPH30HTAIBHO COENHHHUTENH
P VOAISHHBIX TPYOOIIPOBOOOB He HYKHO BBIICNATH

BcTaBneHHbI (hparMeHT pacnpesennTesibHON CMCTeMbl MOKBAPTUPHON

CnepyeT NOMHUTL O TOM, YTO NOC/IE Pa3MHOXEHWS BEBO 1 BNPaBO HYXHO 3a4aTb A/IMHbI BCEX
rOpPM30HTa/IbHbIX TPY60NPOBOAOB, 3aM0NHUTbL W MOAMMMLMPOBATL AaHHbIE O MOMELLEHNSIX U
BCTaBWTb AOMOMHUTE bHbIE AYIW, HEBUAUMbIE Ha CXEME.

B npumepe B 04HOM 13 NOMELLEHWNIA C MOKBAPTUPHOI CUCTEMOI Pa3BOAKM U3MEHEH CNOCO6
NOAK/MOYEHUS OTONUTENBLHOIO Npuéopa (NPUMEHEH OTONUTENbHbIN Npruoop Tun VK).

BanrHan
+25°C 600/0 Bm
100 %
YKO*™-300m
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®parMeHT p1cyHKa ¢ oTonuTesIbHbIM Npréopom Tun VK

PYCYHOK, CO3aHHbI HA OHOM 3Taxke, HYXHO BbIAE/MNTb U PA3MHOX/Tb Ha C/IEAYHLMX 3Tavkax.
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®parMeHT CXeMbl C Ppa3MHOXEHNEM Ha CIeAYHOLLEM 3TaXKe C MOKBAPTMPHOM rOPU30HTa/TbHOM
pacnpenenutenbHo CUCTEMO pa3BOAKN

OcTa/lbHble 31EMEHTDI PUCyHKa cneayeT BbINO/IHUTbL aHa/TOMTM4YHO npegblayuwmmMm npuMepam.

12.4 [onosiHnTebHbIE NMPUMeEpPbI

B katanore c:\Meibes43\data pa3mMeLLEHO eLle HECKO/IbKO NMPYMepPOoB NPOEKTOB:

Primer 5.grd [Mpumep cucTembl OTOMNIEHWS C KOHBEKLMOHHBIMY U NOAMNOIbHBIMU
oTONUTE bHLIMK NPMBoPamMK, a Takxe NpeAcTaB/IeHe UTOTOB Ha NiaHax
aTaxeil.

Primer 6.grd Tpumep ogHOTPYOHON BEPTUK&/TbHOW CUCTEMbI OTOMIEHMS.

Primer 6a.grd lNMpumep o4HOTPYGHO BEPTUKa/IbHOM CUCTEMbI OTOMNJIEHUS C Pa3HbIMU
BapviaHTamy No4CoeANHEHNS OTONUTE IbHBLIX MPUOGOPOB.

Primer 7.grd Tpumep 04HOTPYOHOW rOPU30HTa/IbHON CUCTEMbI OTOMNJIEHNS.

Primer 7a.grd Mpumep ogHOTPYOHOW rOpU30HTasIbHOW CUCTEMbI OTOMNJIEHMS C Pa3HbIMMN
BapviaHTamu nNoAcoeUHEHVS OTONUTE bHBIX NMPUGOPOB.
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MpeameTHbIN ykasaTtesb

[MpeaMEeTHbIN YKa3aTE/ Ib Apyroe obopyaosae 52, 165, 172

3aknagka 126, 127, 128, 129, 130, 131, 132, 133,

134
A 3akpbiTie OKOH 217
- - 30HbI 72
AutoCAD 183 M3meHeHve cnoa 196
M WHcTtavinauma 15
- - VHdpopmaumsa o nporpamme 218
MetaFile 184 WcTouHuk Tenna 79
T VcTtouHukn Tenna 130
DL Wrorn 146, 150, 151, 152, 153, 154, 155, 157, 158,
Tn 137 159, 160, 162, 163, 164, 165, 167, 168, 170, 172, 184,
188, 207, 208, 209, 210, 211, 212, 213, 214
= W = Wtorn pacuetoB 146
Windows MetaFile 184 Kackan 216
Karanorm 104
- Z - KBapTtupHble ctaHumm 30, 43, 131, 162

KomaHgbl 19, 109
KoHcTpykuma 132, 155, 209
KoHTposib faHHbix 12
KoHTposnb utoros 12
KoHdmrypauusa 215

Zoom 198, 201, 202

Apmarypa 39, 71, 128, 152, 170, 218

Brokn 76, 134, 196

BygepHble HakonuTesnm Tenna 49, 164

Beog 24, 38, 53, 56, 59, 65, 66, 71, 72, 74, 75, 77,

79, 81, 82, 105, 106, 110 Konvposanve 120, 197, 198

Beog gaHHbix 11, 203, 204, 205, 206 Konuposative daitnos 21

BefoMocTs MaTepuanos 167, 211 Konuposat. 194

Bug 198, 200, 201, 202, 203 Jvuensua 15

Bug pucyHka 86 MacwTab 201, 202

Bug skpaHa 198, 200, 201, 202, 203 Matepvnanbl 167, 168, 170, 172, 211

Bknewts 195 Matepuasibl cTpouTenbHble 205

BOCCTaHOBUTE 194 MeHio 178, 179, 193, 203, 206, 207, 214, 216, 217

Mosanka 216
HacocHble rpynnel - 50, 164

Boigenenve 108, 114 Hacocmu 157, 210
Bbipesats 194 HacTpoikn 153, 210
Bbixogq 192 Hauano pa6otsl 17

192 Hayano pucosaHna 111
HoBble 24

Bpaw,eHne 116
BctaButm 195

Bbixog 13 nporpamMmbl
Mmppasnnyeckne pacyeTtsl 12

rmapasnuyeckue ctpenkn 48, 163 Hymepaupa 135
FopusoHTanb 123 O6cnyxusaHve 17
roToBble 6/10kM 75 O6cnyxuBaHue nporpammbl 10, 11, 12, 13

loToBble dyparmeHTbl 06opyaoBaHna 196 Obuwe 25, 26, 30, 31, 32, 146, 208
Mpadmka 133 O6w, e gaHHble 26, 31, 204
padmueckne ob6bekTsl 112, 114, 116, 120, 196 OpHoTpyGHan cuctema 129

[laHHble 24, 25, 26, 30, 31, 32, 37, 38, 39, 40, 42, OAHOTPYOHbIE cucTembl 94
43, 44, 45, 48, 49, 50, 51, 52, 53, 56, 59, 65, 66, 71, OkHa 216, 217

72,74, 75, 76, 77, 79, 81, 82, 104, 105, 106, 110, OkHOo 216

180, 181, 182, 184, 188, 203, 204, 205, 206, 212 OKOHYaHve pabotsl 21, 192
[JaHHble - Obwmne 32 Onepaupss 121

Opyrve notpebuterm 44, 65, 154, 209 OcHoBbl 111

Apyrue yctpoiictea 81 OTKpbIe haiinos 20
Opyrve anementsl 82 OTpbiTb 215
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OTKpbITb AaHHble 180
OTKpbITb NapameTpbl 215
OtmveHa 121, 196
OtveHnts 194
OT06pa3nTb 06beKTbl 198

OtonutesnbHble Npubopbl 40, 42, 59, 127, 159, 168,

209
Ownbkn 143, 210

MaHenn 125, 126, 127, 128, 129, 130, 131, 132,
133, 134

MaHenn nHctpymeHtoB 200

MaHenb dyHKUMin pucoBaHns 125, 126, 127, 128,
129, 130, 131, 132, 133, 134

Mapametpbl 214, 215
MapameTpbl neyawm 187, 191
MapameTpbl Nneyawm pucyHka 191
MapameTpbl NporpamMmmbl - 21
MapameTpbl pacyetoB 32
MapameTpbl cTpaHuubl 187, 191
Mepekpbia 56

Mepemewenne 107, 116, 202
MepeHoc 110, 196

MepeHoc gaHHbIX 212

MepeHoc dainos 21

Meuvats 184, 186, 187, 188, 189, 191
Mevats pucyHka 188, 189, 191

Mnan 98
MnaHbl 53, 134
Mogavya 137

MognonbHble oTonUTeNbHbIE NpUGopbl 42, 87, 155,

160, 205, 209

Momewenna 37, 72, 150, 204, 209
Motpebutenn 44

MpaBka 193

MpeaBapuTenbHbIA NPOCMOTP pUcyHka 189
MpeaBapuTenbHbIA NpocMmoTp Tabmy, 186, 189
Mpepcrtasnenve ntoros 13

Mporpamma 215

Mpocmotp 109

MpocmoTtp ntoros 207

Pa6bouas nporpamma 17

Pasrpynnuposate 196

Pasvepbl 116

Pa3mHoxeHve 76, 77, 121, 123, 134, 197
PackpbiBatowymecs KHormku 61
PacnonoxeHue okoH 216

Pacnonoxexue apnbikos 217

Pacuetsl 141, 146, 206

PepakmpoBsaHve 25, 109, 121

PucoBsaHne 38, 53, 56, 59, 65, 66, 71, 72, 74, 75,
76, 77, 79, 81, 82, 111, 112, 200, 201, 202, 203

PucyHkn 38, 202, 206
PucyHok 183, 184, 198
CsoiicTBa pucyHka 200
CrpynnupoBate 195
Cnegyrowunin atax 121, 197
Cnon 196

Cnou pucyHka 205, 214
CmecutenbHble ycTtaHoBkM 51, 79
CwmewweHne 51
Cob6cTBEHHbIE 6NOKN 76
CopepxaHne 218
CoepgunHeHne TpybonpoBogoB 66
Cos3patb faHHble 180
CopmipoBka 174, 212
CoxpaHueHue dpainnos 20
CoxpaHuts 183, 184
CoxpaHute faHHble 181
CoxpaHuTb flaHHble kak 182
CoxpaHutb napametpbl 215
Cnvncok pucyHkos 206
Cnpaska 19, 106, 217, 218
CnpaBoyHas cuctema 18
Cipyktypa 178

CTpykTypa MHCTpYKUMn 8

Cxema 38, 56, 59, 65, 66, 71, 72, 74, 75, 77, 79,
81, 82, 188, 198, 200, 201, 202, 203, 205, 206, 210,

214
Cxembl 53

Tabnmua 39, 40, 42, 43, 44, 45, 48, 49, 50, 52, 75,
105, 106, 107, 108, 109, 110, 146, 150, 151, 152, 153,
154, 155, 157, 158, 159, 160, 162, 163, 164, 165, 167,

168, 170, 172, 174, 176, 184, 212, 213
Temnepatypa 137

TennoBsble pacyetsl 12
TpaHcdepT pucyHka 183, 184
Tpy6onposog 45

Tpy6onposoabl 45, 126, 151, 209
Tpyobbl 167

Ypanedvne 120

Ypanmte 195

YctpoiictBa 132

dalinel 179

®acoHHble nsgenma 71

®opmar 205, 206, 214

®opmar DXF 183

®opmat WMF 184

dopmar neyatm 187, 191
®opmar nevamm pucyHka 191
®opmar ctpaHmupl 187, 191
®opmammpoBaHve 174, 176, 213
XapakTtepyctvka nporpammbl 10
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LimpkynsaumoHHble konbua 158, 210
anemeHtsl 135

Jrax 98, 197

Omketkn 74

OmwmKeTkn aniemeHtos 206, 214

Apnbikn - 217
Aueitka 108
Aueitkn 19
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