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1. CTpyKTypa MHCTPYKUUK

1.

1.

8.
9.

CTpyKTypa MHCTPYKLUN
Wuctpykiust  nons3oBatens nporpammbl PURMO C.O. cocrout u3 9 pasnenoB u 2
npuiioxeHuid. Huke mpejicraBieHa kpaTkas XxapakKTepUCTHKA OTISITBHBIX Pa3/IeiioB.

CTpyKTypa MHCTpyKUUM — COJACPKUT KPATKYI0 XAapPaKTCPUCTHKY OTACIBHBIX pPa3fcioB, a TaKXKe
I/IH(i)OpMaI_[I/IIO, KaK I10JIb30BATHCA JaHHBIM PYKOBOICTBOM.

O6wan xapakTepucTuka nporpamMmmbl — IIPEJICTABICHA XapaKTEPUCTUKA MPOTrPaMMBl, COJAEprKalas
UHPOPMAIIMIO O €€ BO3MOXKHOCTAX, OOJAaCTH NpPUMEHEHHs, MpeneNnax COMPOBOAUTEIBHBIX
pacyeToB, O COTPYAHUUYECTBE C MOJIb30BATEIIEM.

WHcTannauma nporpaMmbl — COZCPXKHUT WHCTPYKIIUIO WHCTAULIIMM MPOTPaMMbl Ha JKECTKOM
JIACKE.

OcHOBbI 06CNYXMBaHUA NPOrpamMmbl — TOBOPUTCSI 00 OCHOBHBIX JIEMEHTAX MPOCTPAHCTBA paboueit
MporpaMmsbl U MpUHOMUIIAX UX O6CJIy)I(HBaHHH.

Beoa paaHHbIX — IIPEACTABJICHA 1IAT 3a IaroM I10CJICA0BaTEIbHOCTh BBOAA JAHHBIX .

Pacuetsi — OIIMCaH IIPOIIECC PAcyYETOB, a TAKXKe ONUCAaH HA0Op M 3HAUYCHUsS IapaMeTpoB,
BJIMSIFOILIMX HA PAcUeThl.

WTorun pacyetos — OIIMCAHBI UTOT'M paCUYETOB.
CTpykTypa MeHto — OITMChIBACTCS 3HAYCHNUEC BCEX KOMAH/, BXOAIIMX B COCTaB MCHIO IIPOIrPaMMBI.
Mpumepbl — IPEACTABJICHBI IIPUMEPHI BBOJA JAHHBIX M BBIIIOJHECHHUA PACYCTOB.

Mpunoxenne 1. OnpepeneHnss U TepMuHbl — COJICPKUT aJ(PABUTHBIA CIIMCOK OIpEIETICHUN U

TEPMHHOB, YIOTPEOJIIEMBIX B TAHHOM PYKOBOJICTBE.

MpunoxeHue 2. Cnucok pucyHkoB — COACPIKUT CIIMCOK PHCYHKOB, pPa3MCIICHHBIX B JaHHOM

PYKOBOJICTBE.

B Tekcre maHHOrO pYKOBOJCTBAa BCTpeYaloTCs (parMeHThl C OJWHOYHBIM U JBONMHBIM

nouepkuBanreM. OJMHOYHOHN — MMOTYEPKHYTHI OCHOBHBIE TEPMHUHBI U OIIPEICIICHUS, yIOTPEOIsieMbIe
B WHCTPYKIMU. VX TOYHOE 3HA4YEHHWE MOYKHO HAWTH B CIUCKE ONPENCICHHA W TEPMHHOB (CM.
[Tpunoxenue 1).

JIBOWHOM — MTOTYEPKHYTHI TEMBI, 0CO00 OTOBOPEHHBIE B TTO/Ipa3/ieNiaX HHCTPYKIINH.

Komannel nmporpaMMbl MOKHO 3aIlyCTHTh TPU MOMOIIM MBIIIHU, KIaBUATYphl, a B HEKOTOPBIX

CllyyasiX HaXKaTHEM KHOIKHU Ha MaHeNId MHCTPYMEHTOB. B MHCTpyKIMU YHOTPEOJISIOTCS CIeayIOIHe
CUMBOJIbI, Fpa)uuecKy OIpeesisolre cnocoObl 3amycka KOMaH/Ibl:

\% — 3aIyCK KOMaH/IbI C IOMOMIBIO MBIIIH;

@ — 3aIIyCK KOMaH/bl IIPH [TOMOILIY KJIABUATYPHI,

— 3aIyCK KOMaH/1bl KHOIIKOM, pacro0KEeHHOM Ha MaHeld WHCTPYMEHTOB.

[IpuHrMas BO BHMMaHUE HENPEpPhIBHOE PA3BUTHE MPOTpPaMMbl, Ha 3Tare MHCTAJUIALMU K HEl

npucoeaunnsiercs ¢aiin coinfdod.hlp, conepxammii qomomHUTETHFHYI0 HWHOOPMAILIUIO O TTPOrPaMMe,
KOTOpasi 0 U3JaTeNbCKUM IPUYMHAM He Obla MPUBECHA B JaHHOM PYKOBOJICTBE.




1. CTpyKTypa UHCTPYKLUN

YtoObI TPOCMOTPETH COIEPKUMOE 3TOT0 (haitia He0OX0IUMO:
1. mepeiitu k menmo [lyck (Start) cuctembr Windows (Puc. 1.1),

2. BblOpath komaHy [Iporpammel — PURMO 3 - JlonosiHuTeasHas uagopmanus C.O.
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Puc. 1.1. MNpocmMoTp hanna cnpasky ¢ AONOMHUTENBHON MHOpMaLnen

AKTyallbHYI0 MH(GOPMAIIMIO O MPOTrpaMMe MOKHO TaKKe MOJIYYUTbh, MOJB3YACh KOHTEKCTHOM
CHCTEMO OMOIIH, KOTopas OyaeT paccMoTpeHa B myHkTe CripaBo4Hasi cucrema Ha ctp. 15.




2. O6wasn xapakTep1McTUKa NporpaMmmbi

2. OGwan xapakrtepmucTnKa nporpaMmmbil

[Iporpamma PURMO C.O. Bepcust 3.6. mpenHazHaueHa [uid rpaduyeckod MOMOIIM TpU
MPOEKTHPOBAHUU HOBBIX OJIHO — M ABYXTPYOHBIX CHCTEM LIEHTPAIbHOTO OTOIUICHUS, PEryTUpOBaHUN
CYIIECTBYIOUIMX CHUCTEM (HampuMeEp, B YTEIUICHHBIX 3/IaHUSX), a TaKKe MPH MPOSKTUPOBAHUHU CETU
TpyOONpPOBOAOB B CHUCTEMax OXJIAXIECHUS C BO3MOXHOCTbIO TIPUMEHEHHS TIJIMKOJA Kak
XOJIOJIOHOCUTEIIS.

PacueTsl MOTYT OBITh BBITIOJHEHBI B CIIEAYIOIINX BaApHAHTaX:

1. mpoeKkTHpOBaHHE HOBBIX CHCTEM Ha OCHOBE MOJIOOPa TPYOOIPOBOIOB, OTOMUTENBHBIX TPUOOPOB,
apMaTyphbl U IpeABApUTEIHHBIX HACTPOEK.

2. perymupoBaHHME CYIIECTBYIOIIMX CHCTEM Ha OCHOBE TO0J00Opa MOIIHOCTH HUMEIOIIUXCS
OTOMUTENBHBIX TPUOOPOB TSI HYXK OTAIUTMBAEMBIX TIOMEILICHHIA.

3. NpOEKTUPOBaHHE HOBBIX (PparMeHTOB OOOPYIOBAHUS CUCTEM M PEryJIUPOBAHHE HMEIOLIUXCS
¢bparMeHToB. TO0 00BETUHEHNE IBYX MPEABLAYIUX BapUAHTOB.

Bo Bcex BapmaHTax pacyeToB MporpamMma MOJO0MpaeT HACTPOWKH apMaTypbl ¢ MPEIBAPUTEILHOM
peryaupoBkoi. [IporpaMmMa gaeT BO3MOXKHOCTh TaK)K€ BBITIOJIHATH PACUETHl CETH TPYOOIIPOBOIOB JIJIst
OXJIQKIEHHS ITOMEILICHUI.

O06opynoBaHue IIEHTPATHLHOTO OTOIUICHHSI TOJIKHO OCYIIECTBIIATHCS MPHU CIASAYIONTUX YCIOBHSIX:

®  CHUCTEMa C MPUHYIUTEIBHON HUPKYISIHMEH (C MOMOIIBI0 HACOCA);

e  IByXTpYyOHAas WX OJHOTPYOHAs CUCTeMa TPYOOIIPOBOIOB
TCIIJIOHOCUTECIIEM HWJIN XOJOAOHOCUTCIEM MOXKET OBITH BOAa, NN BOHHBII;'I PacTBOp ITIMKOJIA
STUJICHOBOI'O WJIX IIPOITHUJICHOBOTIO.

e  pa3BOJIKA HIDKHSASA, BEPXHAA JTMOO CMEIIaHHAS;

° OTOIINTCIILHBIC HpI/I60pBI KOHBCKIIMOHHBIC,

®  TIOJIMOJIbHBIC OTONUTENbHBIE IPUOOPHI (TIOMOILHOE OTOIICHHE);

®  aBTOMATHMYECKHE BO3IyXOBBLIMYCKHBIC KJIANaHbl (He MOKET OBbITh CeTH CTPaBJIMBAIOLIEi
BO31YX);

e  00bIYHBIE JTUOO TEPMOCTATUYECKHE BEHTHIIH JUIsl OTOMUTENbHBIX TPUOOPOB;

e  IpeABapUTEIbHAs PETYIMPOBKA IIPU IIOMOIIM BEHTWIEH C IPEABAPUTEIBHOW HACTPOMKON
0o 11aiio;

e  cTaOumiM3aIus pa3HUIIBI JABJICHUS C IIOMOIIBIO PETYISATOPOB Mepenaaa JaBJICHUS;
®  BO3MOXKHOCTb IPUMEHEHUS OrPAaHUYHUTENEH MAKCUMAIIbHOTO pacxo/a;
®  IIMPOKHUH JMAIa30H THIOB TPYO, OTOMUTEIBHBIX TPUOOPOB M apMaTYpHI;

®  MaKCHMAJILHOE YHCJIO TUIIOB TPYO B 000pYAOBaHNY — 4 TUIA U3 BCEX AOCTYITHBIX B KaTajore.

2.1 O6bcnyxuBaHue nporpamMmbl

Ota nmporpamma, ucrnonb3yoomas cpeny Windows, apyxecTBeHHa B 00CITyKMBaHUH, CTaHIapTHA
B MPHUHILUMAX COTPYAHUYECTBA C APYIMMH MPOTrpaMMaMH, 3HAUUTEIBHO OOJierdaeT paboTy JuiaM
3HatomuM Windows. B mporpamMme npuMeHEHO MHOTO peIIeHHH, OONEerdaromuX M YITy4IIaroIiuX
paboty. HanBaxkneiiime u3 HUX 3T0:
e rpadUyYecKMii MpoIlecC BBOJA JAHHBIX M MPEJCTABICHHE HTOrOB pacyeTOB Ha CXEeMe H
MOATAXKHBIX IJIAHAX;
® pa3BUTas KOHTEKCTHAs CIIPaBOYHAS CHCTEMa, BBI3BIBAIOIIAs MH(OpMALUIO KaK 00 OTIEIBHBIX
KOMaH/1aX POrpaMMBbl, TaK U MOJICKA3Ky OTHOCHTEIBHO BBOJUMBIX JIAHHBIX;
e MHOTOOKOHHAsl CpeZa, MO3BOJISIONIAsi OJHOBPEMEHHO IMPOCMATpUBATh MHOTO THUIIOB JaHHBIX,
UTOTOB U T.J.;




2. O6wasn xapakTep1McTUKa NporpaMmmbi

® MpOCTas COBMECTHas paboTa ¢ HOPUHTEPOM U ILIOTTEPOM, (YHKIHS TPEIBAPUTEIBHOTO
POCMOTpa CTPAHUII TIEPE]l IeYaThI0 U BBIBOJIOM Ha ILIOTTED;

e (Qorarasi TMarHOCTUKA OIMUOOK M TakXe (YHKIMS MX aBTOMAaTHYECKOrO MOKMCKa (Kak B TaljHMIle,
TaK 1 Ha CXeMe),

®  OBICTPBIN JOCTYI K KATAIOKHBIM JAHHBIM TPYO, OTOMUTENHHBIX TIPHOOPOB M apMaTypHl.

2.2 BBoa paHHbIX

Jlanuble BBOmATCSL B rpadmyeckoit (opme Ha cxeme. HeoOxomumas unpopmamus o

HApUCOBAaHHBIX 3JIEMEHTAaX BBOJUTCS B TAOIHUIIbI, KOTOPbIE CBS3aHHBI CO CXEMOM.
C KaxIplM BBOJUMBIM D3JIEMEHTOM CBfA3aHAa CHUCTEMa KOHTPOJS 3a IPaBWIBHOCTBIO, & TaKXKe
CIIPaBOYHAs CHCTEMa, TIO3BOJISIOMIAS TMOJIYYUTh HMHGOPMALMIO O BBOAMMOW BEIHMYMHE WM
BBI3BIBAIOLIAs] COOTBETCTBYIOLINE KaTaJIOKHBIE IaHHbIE.
C uenpio yaydileHUs] BBOJIA IAHHBIX IIpOrpaMma CHa0KeHa:
® BO3MOYKHOCTBIO OJJHOBPEMEHHOTO PEIAKTHPOBAHMS OOJIBIIOTO YHCIIA SJIEMEHTOB 000PYIOBAHMUS,;
® BO3MOKHOCTBIO TIOJIb30BaThCsl TOTOBBIMHU OJIOKaMHU
e (yHKIMEH pasMHOXKEHHS NPOMU3BOJIBHBIX (PParMEHTOB PUCYHKA MO TOPU3OHTAIH (CHCTEMBI
MOKBapTUPHBIE) U MO BEPTUKAIM (TpaAMLIMOHHAs BEPTUKAJIbHAS Pa3BOJKA) C OJHOBPEMEHHOMU
HyMeEpalKel MOMEIEHNUN U yYaCTKOB;
® BO3MOYKHOCTBIO OIPEIEICHUS HEOTPAHWYCHHOTO YKMCIa COOCTBEHHBIX OJIOKOB COCTOSIIMX W3
NPOU3BOJIbHBIX (DParMEHTOB PHCYHKA,;
e OBICTPBIM JIOCTYIIOM K CHPAaBOYHOM MH(OPMAIINH, CBI3aHHOM C BBOAUMBIMH BEIMYNHAMU;
® CHUCTEMOW PACKPHIBAIOIIMXCS] KHOMOK, YIYYIIAOMIEH JOCTYN K HanOojee 4acTo MCIOIb3yeMbIM
3IIEMEHTaM 000pyIOBaHNUS;
e (yHKIMEH AMHAMUYHOTO CBSI3BIBAHMS TAHHBIX PUCYHKA C COOTBETCTBYIOIIMMH JIAHHBIMU B
TaOJINIIE;
® CIPaBOYHOM CHCTEMOM MOMOIIM, MOJIEPKUBAIOIICH COEIMHEHUE TPYOONPOBOJIOB, apMaTyphl,

OTOINUTENBHBIX MPHUOOPOB U APYTUX HIEMEHTOB 000PYIOBAHHS.

bnaromapst rpaduueckoMy BBOAY JaHHBIX, [pOrpaMMa aBTOMAaTHYECKH  paClO3HACT
MOJICOETMHEHHE TPYOOIPOBOIOB, OTOMMUTEIBHBIX MPHOOPOB M apMaTyphl, a TAaKKe TMPHUIIUCHIBACT
TPpyOOIIPOBOBI, OTOMUTEIbHBIE TPHOOPHI K 30HE NOMEIICHHUSI.

PenaktupoBanue AaHHBIX B TaONWYHOW (opMe JaeT BO3MOXKHOCTH Uil WHAWBUAYaTbHON
YCTaHOBKH TIAapaMETPOB BCEX OJHOBPEMEHHO BBIJCNCHHBIX 3JEMEHTOB pPHUCYHKA. JlMHAMHUYHOE
CBSI3bIBAaHME pPHCYHKa C TaOJMIAMM JAHHBIX JEWCTBYET TaK, YTO aKTyaJlbHO PEJaKTHPYEMBIH B
Ta0uIe AIeMEHT Oy/eT BhIJICNICH Ha CXEMe.

[TocTtaBnsiemast ¢ mporpamMmoii OMOIMOTEKa THITOBBIX ()ParMEHTOB PUCYHKa (OJIOKOB) TaKMX Kak
ATAKECTOSIK, JJIEMEHTOB IIOKBAapTHPHON M pACHpeNeNUTEeNIbHOM  Pa3BOJIKH, JaeT BO3MOXKHOCTb
ObICTPO cO3/1aBaTh cxeMy. J{OMOTHUTEIFHO MOJIB30BaTENIb MOXKET 3apaHee ONPEIessaTh MPaKTUYECKU
HEOTPaHUYEHHOE YHCIIO COOCTBEHHBIX OJIOKOB, COCTOSIIIUX U3 MPOU3BOJIEHBIX ()ParMEHTOB PUCYHKA.
Takue 0JI0KH MOTYT OBITh UCIIOJIL30BAHBI B ITOCIEAYIOIIUX POEKTaX.
braromaps GpyHKIMN pa3MHOXKEHUS MPOU3BOJIBHBIX 3JIEMEHTOB PUCYHKA, HAIIPUMEP, MOYKHO BBOJIUTH
(dparMeHT cxeMbl 000PYIOBaHUS Ha LIEJIOM dTaXke (OYepeTHbIe CTOSKU WM CMELIaHHbIE PAa3BOJIKN), a

3aTCM ABTOMATUYCCKHU CO3AdBATh CXCMY Y JAHHBIC JJI MOCJICAYIOMINX STaXeH.

2.3 'vapaBnuyeckune pacyeTbl

ITporpamMa mHpenoCTaBiIsSE€T BO3MOXKHOCTH JUIS BBIIOJIHEHHUS IOJHOCTBIO BCEX TI'MIPABIMUYECKUX
pacdeToB 000pyJOBaHUS, B PaMKaX KOTOPBIX:

® TOIOMPAIOTCS AUAMETPBI TPYOOIIPOBOJIOB;

10
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24

OIIPEACIIFOTCA  TUAPABIWYCCKUC COMNPOTUBJICHUA HNUPKYIEIMUOHHBIX KOJCL, C€ YYCTOM
I'paBUTAIIMOHHOI'O JaBJICHUA, CBA3aHHOIO C OXJIaAXIACHHMECM BOJbI B pr6OHpOBOI[aX u
HOTD66I/ITCJ'I$IX TCILIA,

OTIPEJICTISIFOTCS TOTEPH JIABJICHHUS B 000pYAOBaHUH,

YMEHBIIIaeTCsl U30BITOK JaBleHHs B LUPKYISIHMOHHBIX KOJbIAX MyTeM moadopa
MPEIBAPUTENHHBIX HACTPOEK OallaHCUPOBOYHBIX KIJIAMaHOB JIMOO MoAOOpOM AuaMeTpa
OTBEPCTHH JIPOCCENBHBIX Iai0;

YUUTBHIBACTCS HEOOXOAMMOCTh  OOECTIEYEeHUs]  COOTBETCTBYIOLIETO  THAPABIMYECKOTO
CONPOTHUBIIEHHS y4acTKa ¢ morpedurenem teria (dPgmin);

noa0UparoTcs HACTPOMKU PeryiasTOpoB Mepenaja MaBleHHs, YCTaHABIMBAEMBbIX B MecTax
BBIOPAHHBIX MPOEKTUPOBIIMKOM (OCHOBAaHUE CTOSKOB, Pa3BETBICHUS U T.1I.);

YUYUTBIBAIOTCA Tp€6y€MBIe ABTOPUTCTHI TCPMOCTATHYCCKHUX BeHTI/IJIeI\/JI;

aHAITU3UPYETCS PacXoJl BOJBI B MPOSKTUPYEMOM 000PYIOBAHUU.

TennoBble pac4yeTbl

B paMkax TerioBbIX pacyeToB MporpaMma peaau3yeT cieayronme GyHKInu:

2.5

OTIPEICTISIFOTCSL TEIUIONOCTYIUICHNSI OT TPYOOIPOBOIOB 0OOpYHOBaHMUS, MPOBEACHHBIX uepe3
OTACIBbHBIC ITIOMCIICHUA,

pPacCUUTHIBACTCS OXJIAKICHUE TEIIIOHOCUTENS B TPYOONPOBOAAX;

OTPECIISIOTCS Pa3MepPbl OTOMUTEIbHBIX TPUOOPOB;

noJ0UparOTCs COOTBETCTBYIOIIME IIOTOKM TEIUIOHOCHTENSI Ha I[oJaye K HMMEIOLIUMCS
noTpeOuTeNsIM Temsia, IPUHUMAasi BO BHUMaHHUE €ro OXJIaXK/IeHHE B TPyOOIpOBO/AAX, a TAKkKe
TEIJIONOCTYIICHUs OT TpyOorpoBooB. [IporpaMmma He KOppeKTHPYeT MOTOK, MOAXOAS LU
K OTONUTEJIbLHBIM IPUOOpPaM, B OTHOTPYOHOI1 cucTeme;

YUYUTBIBACTCA BOSZ[CP'ICTBI/IG OXJIAXACHUA B pr6onpOBoz[ax Ha BCIMWYUHY TI'paBUTAUOHHOI'O
AAaBJICHUSA B HUPKYIIAIUOHHBIX KOJIbIAX, a TAKKC Ha MOIIHOCTH HOTpe6I/ITe.Hef/'I TCILIIA.

KOHTpOﬂb AaHHbIX U UTOIOB pacyeToB

Bo Bpemst BBO/1a TaHHBIX IIPOrpaMMa MPOBOAUT TEKYLIUI KOHTPOJb 3a MX MPABUIBHOCTBIO. DTO

I1I0O3BOJISICT 3HAYUTCIBbHO OI] paHI/I‘-II/ITB YHUCJIO OI_HI/I6OK, BO3HUKAKOIINX HpI/I BBOJC IAaHHBIX. B
mpoIiecce PacyeToB MPOBOJUTCS IMOJHBIA KOHTPOJIb KOPPEKTHOCTH JAHHBIX, KOTOPHIN BKIIOYAET B
ceost :

IIPOBEPKY MPABUIBHOCTH PUCYHKA;

NPOBEPKY JIMara3oHa OTAENbHBIX JaHHBIX (HOMEpa — CUMBOJIBI IIOMEIIEHHUH, TPYOOIIpOBOIOB,
KaTaJI0’KHbIE CUMBOJIBI U T.JI.);

KOHTPOJIb 32 COEJIMHEHHWEM YYacTKOB B OOOPYIOBaHHMM (HEMOAKIIOUYEHHBIE TPYOOIPOBOJIHI,
HEMpaBUIbHOE COETMHEHUE TPyOOIPOBOIOB U T.1.);

NPOBEPKY CBSI3U OTOMMTENBHBIX NMPHOOPOB C TMOMEIMICHUSMU (OTCYTCTBHE OTOIMHMTEIHLHOTO
npubopa B MOMEIICHUHU, HEHY>KHBII OTOMUTENBHBIN TPUOOP U T.1.);

IIPOBEPKY IIPaBWIBHOCTH Pa3MELICHNUsS apMaTyphbl.

KpOMe 9TOI'0, B UTOraXx pacyCTOB IIPOBCPAOTCA :

CKOPOCTb IIOTOKA TEIUIOHOCUTENS B TPYOOIPOBOIAX;

JePUIUT ¥ U30BITOK TETIIOBOM MOIITHOCTH OTOMUTEIBHBIX TPUOOPOB U MOMEIIICHHIA;

11
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® ABTOPHUTCTHI TCPMOCTATUUCCKHUX BeHTHJ’IefI;

® U30BITOYHOE JABJICHUE B I[MPKYJSIHMOHHBIX KOJIbIAX, BBI3BAHHOE OTCYTCTBHEM WIIU
HEJIOCTAaTKOM PETyJIUPYIOIIeH apMaTyphl.
B pe3ynbTare KOHTPOJIS JaHHBIX U UTOTOB PACUYETOB CO3/AETCS CIIMCOK 0OHAPY)KCHHBIX OIHMOOK,
B KOTOPOM COJICPYKUTCS HH(POPMAILIKS O THITAX OIIMOOK U O MECTE MX BOSHHMKHOBEHHUSI.
ITporpamma cHaOXeHa MEXaHU3MOM OBICTPOrO IMOMCKAa MECTa, B KOTOPOM IOSBHIIACH OIIMOKa
(aBTOMaTUYECKUH TOMCK TaOJMIIBI, CTPOKM M CTOJIOIA C OIMIMOOYHBIMHU JIAHHBIMH, a TaKXKe IMOKa3
OIMOOYHOTO JIEMEHTA Ha CXEME).

2.6 lMNpepcraBneHue NToros

Htoru pacueToB mpeAcTaBieHbl Kak B rpaduuecKoil, Tak U B TabnuuHoi ¢opme. Dopmar pucyHka u
BHEIIHUN BHJ JTUKETOK OTHEIBHBIX JJIEMEHTOB OOOPYAOBaHHS MOXET OBITh MPOU3BOIBHO
MOTUGUIIPOBaH (BHIOOP JEMOHCTPUPYEMOW BEIWYHMHBI, LIBET, pasMmep mpudra u T.4.). B manHoi
BEPCUU MPOTPaMMbI €CTh BO3MOKHOCTh HAHECEHUSI UTOTOB PACYETOB HA TIOITAKHBIE TIIAHBI.

Conepxumoe BceX TaOJIUIl MOKET OBITh OT(HOPMATHPOBAHO (BBIOOP MOKA3bIBAEMBIX CTOJIOIIOB U
CTPOK, BEIOOp pazMepa mpUQTa) U OTCOPTUPOBAHO COTIIACHO MPOU3BOJIBHOIO KIIOYA.

Wtoru pacueToB B BUAE CXEMbI U IUIAHOB MOTYT OBITh BBIBEIEHBI HA IJIOTTEP WJIM Ha MPHUHTED.
[Tonp3oBarenp MOXET BbBIOpaTh MaciiTad pUCYHKA M BOCHOJBb30BATHCS IPEIBAPUTEILHBIM
IIPOCMOTPOM PUCYHKA, YTOOBI YAOCTOBEPUTHCS, KaK Oy/AET BBIMJISIETh OTIEUaTaHHbIM pucyHok. Ecnu
PUCYHOK HE IMOMEILIAeTCs Ha OJHOM JIMCTe OyMaru, TO Mporpamma BBIBOAUT CXEMY OTAEIbHBIMH
¢dbparMeHTamMH, KOTOpbIE IMOTOM MOXXHO CKJIEUTh B OJHO Lenoe. braromaps 3Tomy, HCHOIb3Ys
npocTeimii puHTEp B popmaTe A4, MOKHO TIOJTYYUTh OYCHD OOJIBIIINE PUCYHKH.

Tabnuupl ¢ UToramMu pacyeToB MOTYT OBITh KaK pacleyaraHbl, TaK U [EPEHECEHbI B JPYIHE
porpaMMel padotarommue B cpeae Windows (mporpamma KajabKyJIsTOp, TEKCTOBBIA pEAaKTOP U T.1.).

OyHKIUS OPEeIBAPUTEILHOTO MPOCMOTPa TaOIHMII MO3BOJISIET MPOCMOTPETh BHEIIHUI BUJ CTpPaHMIIL
nepe; pacrevyaTblBaHUEM Ha IPUHTEPE.
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3. UHcTtannauua nporpammbi

3. MHcTannsiuua nporpamMmmbl

WucTamisiumio mporpaMMbel HEOOX0IMMO HaYHHATE ¢ 3amycka cucrembl Windows. locie aToro B
OJIMH U3 JUCKOBOJIOB HY»KHO BCTaBUTh CD-ROM.

BeimonHeHne BBINICYKa3aHHBIX JCWCTBHNA TIOBJIEYET 3a COOOM 3amycK WMHCTAUISIIMOHHON
nporpammbl PURMO C.O.

ji‘? KomnbroTepian nporpamma Purmo 0ZC Purmo C.O. !E[
3A0 «PetTur Bapme Pycs

127550, r. Mockea, yn. MpaHuwHukoBa, g, 234, oguc 42

p u nm n gf’g Ten. +7 495 743 26 17, pakc +7 435 933 41 51

';i@ WHcTannupyi nporpammy Purmo OZC 3.0

; WMHcTannupyi nporpammy Purmo C.0. 3.6

SANHOMB I www.sankom.ol 13542010 SANKOM Sp. 2 0.0,
info@sankom.pl

|@ HHTepHET| E0 .ﬂokgmer—rrauul

Puc. 3.1. MHctannaums nporpammel PURMO C.O.
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4. OcHOBBbI 06CNYXMBaHMSA NPOrpaMmbi

4. OCHOBbI 0GCNYXUBaHMA NpPoOrpaMmbl

B paznene naercst ocHOBHas nHpOpMaIHs, o0ydaromas 00CIy>KuBaHuio nporpammel. [TogpoOHas
I/IH(l)OpMaIII/ISI M0 CO3AaHHIO NAaHHBIX, BBIITOJIHCHHUIO paCuCTOB, II€YaTH UTOT'OB, YCTAHOBKE IMapaMCTPOB

pa60TBI HaXOAUTCA B CJIICAYIOIINX pa3aciiax.

4.1 Havano paboTtbl ¢ nporpammon

UroOsl HaYaTH paboTy C MPOrpaMMOIl HEOOXOIMO:
1. 3amyctutb cuctemy Windows;
2. mnepeiitu k Merro [Tyck (Start) cuctembr Windows (Puc. 4.1);
3. BbeIOpaTh kKoMaHay [Iporpammsl - PURMO 3 - PURMO C.O.

Nawy dakument Office
—

~u
E Obwyiz dokument pakistu Office

DNporpatdte » CraHaapTHElE

ABTO3arpyska L4
>

& Purmo 0ZC
v (3] Mposogkue & Purmo C.O.

B Cearc M5-DOS @ Crpaera OZC

»

@ JononHureneHan uHpopraawua C.0.
@ Ynanume 0ZC
@ Ypanume C.0O.

Puc. 4.1. 3anyck nporpammel PURMO C.O. B cucteme Windows 95

4.2 TMpocTpaHCTBO pabo4yen nporpaMmmbl

IIpoctpancTBO pabodell MporpaMMbl COCTOMT M3 BCEX ODJIEMEHTOB, BHAMMBIX Ha DJKpaHe,
HaxXOJALIMXCS B IJIAaBHOM OKHE MPOrpaMMbl, B KOTOPOM pa3MELIAlOTCsl OKHAa C pPHUCYHKaMH

000pyIOBaHMsI, HITOTAaMU PAacyeTOB, BEIOMOCTSIMA MaTEpHAJIOB | T.JI.

ITaHeJ b 0CHOBHBIX 2 - Pucynru]
dbyHKIUA nporpaMmmbl

e

KonTpoabHoe
MEHI0

7l
AR AR . =
- = = Q_Z \t C et -u?:;;nn—
31 [ =1 JInneiixu = =
e el 3 wJ1aHe b IPOKPYTKHU
3 ST R A
llladz zvm [ 2uE som | [A] & = - i
Knonka npaBku =T 1 [ Knonku cBoiicte £ et
Jcnmcka 23 PHCYHKA - _ er
] = |
(1
afl J (Taﬁmma JJIsI IPABKH JAHHBIX : -m’g;on-
Trm oTom.mp . | 3JIeMEHTOB 000py/10BaAHHUS : a0 g
-~
0.00|100.0/1] 5 \\ !
T,

3akJaagKH ¢ pUCYHKAMH

IManean
COCTOSTHUSI

| 250 9E5 |r|:|pu30 PENEHIA NHHEMKE,

Puc. 4.2. maBHOe OKHO nporpamMmbl
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4. OcHOBBbI 06CNYXMBaHMSA NPOrpaMmbi

CTaH,I[apTHO IIOCJIC 3allyCKa IMporpamMmbl OTO6pa)KaeTC$I OKHO Ilanm,le - PﬂcyHKI/I C pPUCYHKaMU
CXEMbI M II03TAXXHBIMHU IIJIaHAMH. HJ’ISI MpoCcMOTpa OKOH C HTOraMH pacd€TOB U CIIMCKa OIIINOOK
cJIeayer BLI6paTB COOTBECTCTBYIOIIMEC KOMAaH/bI U3 MCHIO Htoru.

4.3 CnpaBo4Hasa cucrema

[IporpamMma cHaOkeHa KOHTEKCTHOM CIPAaBOYHON CHUCTEMOM, JAoIell BO3MOKHOCTh B JTFOOOH
MOMEHT BOCIOJIb30BaThCS CIIPABOYHOM HH(pOpMaIMel MPUMEHUTENBHO K TAHHON CUTYaIUH.
YrtoObl BOCTIONB30BaThCSI CIPABOUHOM HHpOpMalnei, He0OOXOAUMO:

\_/Ej — B CJlyyae JUAJIOrOBOTO OKHA, IIEJKHYTh JIEBOW KJIABUIIEW MBIIIN IO KHOIIKE
Cnpaska;

— HaNpaBUThb KypCOp MBI Ha sUEiKy TaOJHIIbI, SJ€MEHT PHUCYHKA, JJIEMEHT
JMAJIOTOBOTO OKHA WJIM DJIEMEHT IJIABHOTO OKHA mporpammbl (MH(opMaius o0
yKa3aHHOM 3JIeMEHTe Oy/IeT BhICBEUEHA HA MAHENH COCTOSHUS);

— HakaTb MpPaByI0 KJIABHIIY MBIIIM M U3 MEHIO OBICTPOrO JOCTyma BhIOpaTh
koMmany CnpaBka.

@ — Haxkatb knaBuiry F1, a B ciydae nuanoroBoro okHa kiaBuiny Tab (TaGymsium),
BbIOpaTh KHONKY CripaBka u HaxkaTh kiaBuily Enter.

BI/I,I[ CHpaBOHHOfI I/IH(bOpMaHI/II/I 3aBHCHUT OT JAHHOI'O KOHTCKCTA.

* [lpu BBIOOpE KOMaHI W3 MEHIO CIpPABOYHAS CHCTEMa IO3BOJISECT MOJIYYUTh HH(GOPMALUIO O
KOHKPETHOW KOMaHJE.

* CnpaBqua;I CUCTEMA IIO3BOIACT OCYIICCTBHUTH IIOMCK cnpaBquoﬁ I/IH(i)OpMaI_[I/II/I 10
OIIPEACIICHHBIM I10JIIM aKTUBHOT'O JUAJIOTOBOI'O OKHA.

* TaM, TAC AaKTYaJIbHBIM OKHOM ABJIACTCA AOHUAJIOTOBOC OKHO, CIIpaBO4YHass CHUCTECMa MPUBOJUT
UH()OPMAIIHIO O TIOJIAX JUAJIOrOBOrO OKHA.

* [Ipu BBOJIC JTaHHBIX B TAOJUITy CIPAaBOYHAsI CHCTEMa MPEAOCTaBIsIeT HH(GOPMAIIHIO, KaCaIOITYIOCs
BEJIMYMH, BBOJIMMBIX B OTJEIIbHBIE SUCHKH, a B CITydae BBOJA KATAIOXKHBIX CHMBOJIOB - BHI3bIBACT
COOTBETCTBYIOIIMI KaTaJor.

* [lpu mpocMoTpe TabMHMII C WTOTAMH pPAacyeTOB JIMOO BEAOMOCTSIMH MaTE€pPUANIOB CIPaBOYHAs
CHCTeMa BBI3bIBACT MH(POPMAIIHIO, ONMCHIBAIOIIYIO 3HAUEHHSI OTAEIBHBIX sTYeeK TaOIUIbI.

Bo Bcex cmydasx BbI30Ba CHPAaBOYHOM HWHQOpMAIMU HCIONb3yeTcss mnporpamma CripaBku
cucreMbl Windows.

4.4 OTKpbITUE U cOXpaHeHue ¢hannoB ¢ AaHHbIMU

bnarogapst kKoMaHIaM OTKPBITHSL U COXpaHEHUs (aiijioB ¢ JaHHBIMH IOJIH30BATENb MPOTPAMMBI
UMEET BO3MOXXHOCTh KOPPEKTHPOBATh CYLIECTBYIOIIME (Dailibl JaHHBIX, CO37aBaTh OHOIMOTEKY
MPOEKTOB, a TAK)KE UCIOJIBb30BaTh paHEee COXPaHEHHBIE (PANIIbI IS CO3/1aHHSI HOBBIX TAHHBIX.

JInist OTKpBITUS M COXpaHEHUs (PailiioB ciayxaTr KoManabl OTKPbITh JaHHble, COXPAHUTH JaHHBIC U
CoxpaHWTh IaHHBIE KaK, 3allycKaeMble U3 MeHI0 Daili.

CmoTpm Takxke: Menro Daiii.

4.5 lMepeHoc unu KkonupoBaHue ¢hpannoB NpoeKTa

JlanHble JUI TIPOEKTa 3aluchiBalOTCs B (Qailn ¢ pacmumpenueMm .grd, utorn - B dailn c
WJIGHTUYHBIM MMEHEM M PACIIUpPEHHEM .gI'T , OIIMOKH - B (haill ¢ paCIIIpeHUEM .gre.
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Jns mepeHoca (aiiyioB, CBSI3aHHBIX C BBIOPAHHBIM MPOEKTOM, HEOOXOIUMO C TMOMOIIBIO
IIpoBoanuka (anr. Explorer) Windows ckomupoBaTh wiu nepeHecTd (aiijibl ¢ UMEHEM MPOoeKTa U
BBILLICTIPUBEICHHBIMU paciuupenusiMu. Hampuwmep, s xomupoBanusi QaiiioB mpoekra przyklad,
ciegyer ¢ mnomoipio IlpoBoanmka ckomupoBath (aiinbl  przyklad.grd, przyklad.grr u
przyklad.gre.

Jlnst mepeHoca TOJMBKO AAHHBIX JUIS PAcYeTOB JOCTATOYHO CKOMHMPOBATH COOTBETCTBYIONIHUI (haiin
¢ pactrpenuem .grd.

4.6 NMapameTpbl paboTbl NporpaMmmsbl

ZIJ'ISI YCTAHOBKHU I1apaME€TPOB pa60TBI nporpaMmsbl CJIYyKAaT KOMAHIbI, BbI3BIBACMbLIC H3 MCHIO

[TapameTpsbl.
bnarogapst uMm MOXHO:

o BBIGI/IpaTB TUII W BCIWYHMHY CHMBOJIOB, HCIIOJIB3YCMBIX B Ta6JII/IL[e C JAaHHbBIMU MW HUTOT'aMU
pacueros;

® ONIpcAcCINTb, B KAKOM BUJC 6y,I[€T 0T06pa>I<eHa Oa”HCJIb COCTOAHMA,

® onpenenuTh, Kakue (aiiabl MOryT OBITh aBTOMAaTHYECKH COXPAHEHbl Ha JHUCKE B MOMEHT
OKOHYaHHUs pabOTHI C TPOTPAMMON;

® PCIUIUTD, 6y,I[€T JIK IIporpamMma Co3JiaBaTb KOIMUIO NPCAbIIYIIHUX BepCI/Iﬁ JaHHBIX.

CylecTByeT Takke BO3MOKHOCTb COXPAaHEHHSI M OTKPBITHS ITapaMeTpOB paboThI IPOrpaMMBbl.

CmoTpu Takke: Menio [lapameTpsbl.

4.7 OKOH4YaHue paboTbl C Nnporpammon

Yro0bl 3aKOHYUTH pabOTY ¢ IPOrPaMMOIA, CIIEAYET BHITOTHUTD OJTHO U3 CIICAYIOIINX IEHCTBUI:

L4 \% HBYKpaTHO IOCJIKHYTH JIEBOH KJIABHIIICH MBIIIH IT0 KOHTPOJLHOMY MEHIO IIPOTPaMMBI.

° @ Haxxate komOunamuro kiuasuil Alt +F4.

e B mento ®aiin BeIOpaTh koMaHy Boixos.

[Ipexxae yeM 3aKpbITh IJJABHOE OKHO, MPOrpaMma MpPOBEPUT, ObUIM JIM CIETaHbl U3MEHEHUs B
TEKYIIUX JAaHHBIX. Eciu Tak, To 0TOOpa3uTCs JUaIoroBoe OKHO C 3alPOCOM, HYXKHO JIM COXPaHSTh
aKTyaJIbHbIC JAHHBIC HA TUCKE.

CmoTtpu Takke: Menro @aiin, komadaa BeIxo.
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5. BBoa AaHHbIX

5. BBoa AaHHbIX

HporpaMMa Aac€T BO3MOXHOCTb KaK CO3/JaHW HOBBIX JAHHBIX, TaK W IPAaBKU paHEC CO3JaHHBIX
JAaHHBIX, KOTOPBIC C TOMOIIIBIO KOMAaH/IbL COX[!aHI/ITb JAaHHBIC OBLIU 3alKCaHbl HA JHCK.
B cocras JaHHBIX BXOIAT:

OO01pe 1aHHEIE,

JIaHHBIEC 0 MOMEIICHHUSIX,

['padrueckue JaHHbBIC B BUIE CXEMbI 000PYIOBAHNS M OITAKHBIX IIJIAHOB,
KaraJior cTpouTeIbHBIX MaTEPUAIOB,

KaraJior KOHCTPYKIIMIA TOINOJbHBIX OTONUTEIbHBIX IPHUOOPOB.

BBOI[ JaHHBIX COCTOUT H3 JBYX O9TallOB. Ha IIEPBOM JTaIl€ CJICAYCT BBCCTH 06[“1/16 JAHHBIC,
Kacaromueca BCCI71 CUCTCMbI, KOHCTPYKIIWMIO ITOMAIOJbHBIX OTOIMHMTCIbHBIX H[gI/I60[!OB N BO3MOXHBIC
JAHHBIC O ITOMCIIICHUAX.

CJ'IC,HYI-OH_II/IM OTaIllOM ABJIACTCA PHUCOBAHWC CXCMbI M BBOJ JAHHBIX, CBA3AHHBIX C JJCMCHTAMU
000py/I0BAHHS.

I[JISI BBOJa IAHHBIX CJIy)KI/IT ONaJIOroBo€ OKHO gaHHBIe - O6EI/IG nu AHHBIC — HOMG CHI/I}I, a
TaKXe OKHO CO cxeMoi o0opynoBanus JaHHbIe - PUCYHKH, BRI3bIBAEMOE U3 MCHIO JlaHHEIC
B crnenyrommx pazaenax mogpoOHO OMHMCHIBAETCS MPOIECC BBO/IA TAHHBIX.

5.1 OcHoBbI co3aaHusi HoBoro danna gaHHbIX

[Ipouecc co3nanus HOBOTO (haityia JaHHBIX COCTOHUT U3 Psifia CACAYIOIUX JPYT 3a JPYroM 3TarloB,
KOTOPBIE ONMCHIBAIOTCS HUKE.

CHauvana u3 Mento Paiin cnenyer BbI3BaTh KoMaHay (Co34aTh JIaHHBIE, B PE3YJIbTAaTE KOTOPOM
mporpaMmMa co37acT HOBBIU ImycToii ¢aiin ¢ nmeHeM beznazwy. grd. IIpu co3nanuu mycroro (aiina
nporpamMma NpUHUMAET [0 YMOJYAHHIO Psi/i 3HAUEHHM, CBSI3aHHBIX ¢ HAOOPOM KaTaJIOKHBIX JaHHBIX,
napaMeTpamMM pacueToB, a TaKke opMaToM neyaru.

3areM ¢ IIOMOIIIBIO KOMAaHAbI O6mﬂe N3 MCHIO QaHHHG CJICAYCT BbI3BATH JUAJIOIOBOC OKHO

[Jannple - OOmme, cimyxaiiee Ui BBOJA OOIIMX JAHHBIX, KACAIOIIUXCS BCErO MPOSKTUPYEMOTO
000py0BaHUS U HapaMeTpoB pacueToB (cM. 1. 5.3. O0ume 1anHbIe Ha cTp. 18).

[lpexxne dYeM MPUCTYNHUTh K OYEpPeTHOMY JTally BBOJAA JaHHBIX, CJEIyeT OOJyMaHHO
OPOHYMEPOBATh Bce dJeMEHThI 000pynoBaHus (cM. 1. 5.16. IIpuHOMIBI HyMepaUuH 3J1eMEeHTOB
o0opyaoBaHus Ha cTP.95). DTO MO3BOJIUT 3HAUUTEIHHO YCKOPUTH MPOLIECC BBOAA JAHHBIX, OCOOCHHO
B CIIy4ae MOBTOPSIEMOCTH 00OPYIOBaHHSI HA OUEPEIHBIX ATAXKAX.

[Tocne Hymeparmu 37eMeHTOB 000pyI0BaHUS MOKHO HauaTh BBOJ JAHHBIX O MoMemeHusx. Jls
ATOr0 CIYKUT AuanoroBoe okHO JlaHHble - IloMelleHMsl, BBHICBEYEHHOE C MOMOIIbIO KOMAaH]IbI
[lomemienus u3 MeHto JaHHble (cM. 11. 5.4. J/laHHbIe 0 IOMeIeHusIX Ha CTp. 23).

B nuanoroBoM okHe HEOOXOAMMO BBOJAUTH MH(OPMAIIHIO O BCEX OTAIJIMBAEMBIX MOMEIICHUIX U
0 TeX, Yepe3 KOTOPbIE MPOXOIAT TPYOOIIPOBOIBI IPOEKTUPYEMOTO 000PYIOBAHHUS.
JlaHHBIE O TIOMEMIEHUSX MOXKHO BBOJHTH TAK)Ke B MPOIECCE PUCOBAHMS CXEMBI 00OPYIOBAaHUS B

TabIM4HOM YacTH oKkHA [laHHbIe - PUCYHKH .

HOCJIG,Z[HI/IM 9TarioOM BBOJIa OAaHHBIX SBJEICTCA PUCOBAHUC CXCMbI M BBOJ JAHHBIX, CBA3AHHBIX C
alieMeHTaMu _o0opynoBanus (cM. m. 5.5. PucoBaHue cxeMbl M BBOJ JAAaHHBIX 00 JJIeMeHTaX

o0opynoBanms Ha cTp. 24). Taxke CylecTBYeT BO3MOKHOCTb JUIsl PUCOBAHMSI TO3TAXKHBIX IUIAHOB,
Ha KOTOPBIE I1OCIIe BBIITOJHEHUS pacyeToB OyIyT HAaHECEHbI UTOTU PacyeTOB.
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5. BBoa AaHHbIX

5.2 PepaktnpoBaHue faHHbIX B cywecTBylowem danne

PepgaktupoBanue cyiecTByomero ¢aiina JaHHBIX ClIEQyeT HAuWHAThb C €ro OTKPBITHS C
MOMOIIbI0 KOMaHJbl OTKpBITH JaHHBIC. 3aT€M B JaHHBIX MOXKHO BBIIIOJIHUTH BCE ONEpaluu
pEeaKTUPOBAHUS, OMTMCAHHBIE B MPEABIIYIIEM ITyHKTE.

Buumanue !

IIpyn oTCyTCTBHM [0CTATOYHOIO ONbITA MPH BBOAE [AAHHBIX (MEPBbIi KOHTAKT C
NMPOrpaMMoi) mnpemrIaraercss CHA4Yaja BBINOJHUTH HECJO0KHBI MPOEKT € HECKOJIbKHUMHU
OTONHUTEILHBIMM NPUOOPaMH. ITO MO3BOJUT H30€KATH OIIMOOK, KOTOPble TNPH CO3AAHUHU
00JIbIIUX MPOEKTOB MOT'YT 3HAYMTEIbHO 3aTPYIHUTH U YAJUHUTH NPOLecC BBOAA TAHHBIX.

CmoTpu Takke: Menro Daiin, menro Jannsie, BBoJ IaHHBIX B Ta0/IMIIbI, PrcoBaHKe cXeMbl U BBOJ JaHHBIX, CBA3AHHBIX
C 2JIeMEeHTaMHU 000PYIOBAHHUS.

5.3 O6wume gaHHbIe

OOme fmaHHBIE COJACPXKAT BCIO HEOOXOMUMYIO TIPH MPOCKTHPOBAHUM  HH(OPMAIIHIO,
KacaroIIyrocsl BCEro MPOSKTUPYEMOro 000pyI0BaHUs U MH(OPMAIIUIO O IMapaMeTpax pacyetoB. s
UX BBOJIA CIIY)KUT THAJIOTOBOE OKHO JlaHHbIe - O0IIHe, BbI3bIBaeMOE U3 MeHIO JlaHHBIE C TIOMOIIIBIO
KoMaH1pl O0mue.

B nuanoroBom okHe HaXOAATCS CIAEAYIOIIME 3AKIAIKU:
[lanHbie BBoj 00mMx JaHHBIX, KACAIOIIUXCSI BCETO MPOEKTA.
IlapaMeTpsbl pacyeToB Omnpezenenue napameTpoB pacueToB 00OPYAOBAHMSL.

Bo Bcex sruetikax JAUAJIOroBOI'0 OKHa MOKHO BbI3BATb CIIPABOYHYIO I/IH(bOpMaHI/II-O.
Hwuxe ormcansr OTACJIBHBIC 3aKJIaAKH JHAJIOIOBOI'O OKHA.

3akaaaka JlaHHbIE

3akiajka mpeHa3HaueHa U BBOJIA JAHHBIX, KACAFOIIIMXCS BCETO MPOCKTA.

NanHbie - 06wue

HazeaHue npoekTa.

MpHMep CHCTEMB © TPAAHUMOHHOA BEPTHKANLHOA PasBOAK ‘

WwWarszawa, ul. Filtrowa 1
Pacnonoserue........

mar inz. Piotr Wereszczynski
MPOEKTHROBLLME, ...

BapuaHT pacuetos |nDDEKTHDOBaHHE HOBOT O oﬁopy.nlJBd| 30Ha K. | Temn. HapyxHante = -20 rpan. d|

T APAMET Pl TENNQHDCKHT 205

T[I 80 ‘zl‘ T dll 20 ‘zl‘ K. TennoHocuTen: IBl:ma j|
~TUME! TRYS, HCMONESYSMER: B OG0PYLOESHMY T aparET pEl HETOUHMK.S TEMNE
- " - [
Tom | CrrBon TPyD | dnmin | dnmax K Kari. |¥min | ¥masx j dP Ma
HH M HH HH W E o
A G0_10704 10 400 0.400(0.00| 1.0 3.0
B i llaEnenue pacnonarast.
c gpaen[ 2] ma
D
E =l

-\ Jatieie f MNapareTpsl pacieTos |

|s/ 1] & ||x DTME-'Hal

? LCrpaeka |

Puc. 5.1. OnanoroBoe okHo [JaHHble - O6Lne, 3aknaaka JaHHble
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5. BBoa AaHHbIX

Oo6mas nadopmauusi 0 NpoexTe

HassaHue npoekra:

PacnonoxeHue:

MpoekTpoBLIUK:

BapwuaHT pacueToB:

30Ha Knum.:

KpaTkas xapakrepucTvka npoekTa.
MHdopmaLms 0 MecToHaxoxaeHU 3aHus, B KOTOPOM NPoeKTUpyeTcs obopyaosaHue.
MHdopmaLms 0 NpoeKTUPOBLLIMKE.

Cnucok cnyxuT ansi Bbibopa BapuaHTa, OTHOCUTENbHO KOTOPOro MporpaMma BbINOMHAET pacyeTbl. JocTynHbl
criepyloLime BapuaHTbl pacyeToB:

MpoekTMpoBaHue HoBOro o60pyAoBaHUS

OTOT BapuaHT CNyXWT ANsS NpOEeKTUPOBaHUA HOBOro obopyfoBaHus. [lporpamMma npoekTupyeT HoBOe
obopyaosaHue, noabupas guameTpbl TpybonpoBoAOB 1 pa3Mepbl OToNMUTENbHbLIX Npubopos. B cnyyae, koraa
pa3mepbl OTONUTENbHbLIX NPUOOPOB 3afaHbl, NPorpaMma pPacCcyMTLIBAET UX MOLLHOCTb, MPUHUMAs pacyeTHbIN
NOTOK BOAbI, BbITEKAIOLLMI N3 paCHETHOrO OXNaXKAEeHUst BOAbI B 060pyA0BaHNN.

PerynupoBaHue cyliecTByloLlero o6opyaoBaHus

OTOT BapuaHT NpPUMEHSIETCA MNpPWU BbINOMHEHUM MPOEKTa PerynupoBaHUs CyLLECTBYHOLLEro obopyaoBaHuS,
Hanpumep, B yTENneHHOM 3AaHun. B 3TOoM cnydae nporpamma BbINOMHSIET TEMMOBble U rvapaBnuyeckne
pacyeTbl, MMelLMe CBOEN Lenbio nogbop TennoBov MOLLHOCTM CYLLECTBYHOLUMX OTONUTENbHbIX NpMbopoB
ONst HYXA, Tennbix nomelleHui. MNoTok Boabl, NOAXOASALWMI K OTONUTENbHBLIM Npubopam Tak KoppekTupyeTcs,
4yToObl MO Mepe BO3MOXHOCTM 0b6ecneynTb WX COOTBETCTBYIOLLEN MOLLHOCTbIO. OTOT BapuaHT Tpebyer
3ajaHnsa AmaMeTpoB TpyboNpoBOAOB, a Takke TUMOB 1 pa3MepoB OTONUTENbHbLIX MPUBOPOB.

BHUMAHUE !!!

Mporpamma He KOppeKTMpYeT pacxod BoAbl, MNoOAXoAslWed K OTonuTenbHbIM npubopam B
OAHOTPYGHBLIX cUCTeMax

MpoekTMpoBaHue 1 perynuposaHue o60pyaoBaHus

OT0T BapuaHT obbeanHsieT ABa npedblayLmx. Ero MOXHO MCMonb3oBaThb Kak NMpu MpOeKTUPOBaHUM B Criyyae
paclmpeHust  cyllecTBylolero obopyaoBaHWsi, Tak W MpW  BbINOMIHEHUM NPOEKTa  perynupoBaHust
cyllecTByoLLEro o6opyaoBaHNs B CUTyaLumK, Koraa 3ameHsitoTcs Tpybonposoabl 6e3 3aMeHbl OTOMUTENbHBIX
NpuMGOpOB UNM 3aMEHSIIOTC  BblOpaHHble OTOMUTENbHblE MPUGOpL. Bo Bpemsi pacyeToB nporpamma
noabuvpaet avameTpbl TPYOGONPOBOAOB M BEMWYMHY OTOMWUTEMbHBIX NPUOOPOB B Cryyasix, Korga OHWU He
3adaHbl, a Tam, roe 3adaHbl BEMWYMHBI BCEX 3IEMEHTOB OOOPYAOBaHWS, KOPPEKTUPYET MOTOK BOAbI,
NOAXOASLLMIA K OTAENbHBIM OTONUTENbHLIM NPUBopamM, C Lienblo AOCTVKEHWSI COOTBETCTBYHOLLEN MOLLHOCTU
OTONUTENbHbBIX MPUGOPOB.

BHUMAHUE !!!

Mporpamma He KOppeKTMpYeT pacxod BoAbl, MNoAxoAslied K OTonuTenbHbIM npubopam B
OAHOTPYGHBLIX CUCTEMaX.

Bo Bcex BapuaHTax nporpaMma noabupaeT perynvpytoLlylo apmaTtypy v npeaBapuTenbHble HacTpoiiku, a
Takke BbINOMHSET pacyeThbl, aHaNUMpyKLLME pacxod BoAbl B 0GOPYAOBaHMM, y4MTbiBasi nogobpaHHyo
apmartypy, NpeaBapuTenbHble HaCTPOMKM U pearbHble AMaMeTpbl Wwaiib.

KnumaTuyeckas 3oHa, B KOTOPOW pacronaraeTcs 3gaHune ¢ NPpOoeKTupyemMbiM oGopy,qoaaHMeM.

TemnepaTypa TenJIOHOCUTEJIS - TPynna

Tn, [°C] PacuetHas TemnepaTypa HocuTens, nogaBaemon B obopyaoBaHue. B criyvae BbINONHEHWSI MpoOeKkTa perynMpoBaHus
cylwiecTByiollero obopyaoBaHUA LEHTPanbHOrO OTOMMeHusl, 3HadeHne T MMeeT NpuHUMNManbHoe BhUsIHWE Ha
BO3MOXHOCTb W KayecTBO perynupoBaHusi. Ee HyXHO onpegenutb Ha OcHOBe KpuTepueB noabopa nopatollen
TeMnepaTypbl.

BH/MAHWE !!!

3agaHne pacyeTHOM TemnepaTypbl Hwke 16 °C npuBedeT K MEpeKioveHMI0 MporpaMMbl B PEXWM pacquOB
oxnaxaeHus. MNMporpaMma npefocTaBnseT BO3MOXHOCTb 715 OPOEKTH 0
[nsa aToro HyXkHO BBECTU TEMMNEPATYPY XONIOAHOW BOAbI, NOAABAEMON B oﬁopynoaaHMe B npeqenax ot 3 go 15.

dT, [°C] PacueTHoe oxnaxgeHue HOCUTENs B CUCTEME OTOMMEHWUS WM PacyeTHOE HarpeBaHMe B CUCTEME OXIaXKOaeHWs
NOMELLEHUIA.
TennoHocuTenb

Tun HoCUTENs!, UCMONb3YEMOTO CUCTEME (BOAA, STUNEHTTIMKOSb, NPOMUIEHITINKONB).

KoHueHTpauums

KOHLI,eHTpaLI,VIH muKona.

ITapaMeTpsbI HCTOYHHKA TEMJIA - TPYNNA

dP, [Ma] 'vopaBnuyeckoe conpoTMBIEHWE UCTOYHUKA Tenna. [10 Mepe BO3MOXHOCTEN, He credyeT ynyckaTb M3 pacCMOTpPeHMs
rMapaBriMyeckoe COMPOTMBIEHWE MCTOMHMKA Ternna, Tak Kak M3-3a OTCYTCTBMS CUCTEM perynupoBaHus nepenaga
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5. BBoa AaHHbIX

V. [n]

OaBneHusa Ha pacnpegenutendax Wnnm OoTBeTBIEeHUAX 060py£l,OBaHVIF|, OHO MOXeT WMETb BIUAHUE Ha BEeNTUYUHY
aBTopUTETa TEPMOCTATUYECKMX BEHTUMEN.

BopoemMkocTb MCTOYHMKa Ternna.

JlaBeHune pacnoJaraeMmoe - rpynna

dPpacn, [Ma]

Pacnonaraemoe JaeneHue Ans Bceit cucTembl. Ecnv aTo nomne ocTaeBuTb NyCTbiM, TO NporpaMMa cama yCTaHOBUT
Hy)KHoe [JaBneHue. Ecnv sapjaHHOe 3HaueHWe oTnnyaeTca OT TpeGoBaHUM CUCTEMbI, TO MporpaMma MoMecTUT
HeoBXxoauMoe NpPefoCTEPEKEHNE B CMIUCKE OLIMGOK

Tunsl TPYO, HCNOIBb3yeMBbIX B 000PY10BAHUM - TA0JIMIA

MpenHasHayYeHa Ana BBoAa AaHHbIX O TUMe Tpy6, ucnonb3yembix B o6opygosaHun. MogpobHas nHopmMaums o NpuHUMNax BBoAa AaHHbIX
B Tabnuuax nometleHa B nyHkTe 5.11. BBoa AaHHbIX B Tabnuubl Ha cTp. 70.

HasHaueHuve oTaenbHbIX CTOMNGLOB crieaytoLlee:

CumBon Tpy6 Sluelikv B 3ToM cTonble CryxaTt Ans onpeferneHus tuna TpyG, UCnornb3yemblx B MPOEKTMpyeMom obopyaoBaHuu. B

dnmin, [MM]

dnmax, [mm]

K, [mMw]

Kam. [Mm]

Wmin

Wmax

HUX HeobXxoOMMO BBECTW KaTanoXHble CUMBOMbI TPYD, COOTBETCTBYKWOLME BpemeHHbIM cumsonam (A, B, C, D).
BpemeHHble cMMBOIbI TUMOB TPYO UCMONb3YTCA B Tabnuuax c_aaHHbIMKU O Tpybonposoaax. [Mpu BBoae KaTanoxHbIX

CYMBOIOB MOXHO BOCMOMNb30BaTbCA CNpaBoyHOl MHdopmaument (knasuwa F1) B Buae karanora Tpy6.

MWHMManbHLIN HOMUHanNbHLI AvameTp Tpy6, NofobpaHHbIX — MPOrpaMMoil B MPOLECCE MPOEKTUPOBAHUSI CEeTU
Tpy6onpoBoaos.

MakcumarnbHbI HOMUHanNbHbIN AnameTp Tpyd, MogobpaHHbIX MporpaMmolr B MPOLECCe MPOEKTUPOBaHWS CeTu
TpyGonposogos

ABConioTHas LEepPOXOBaTOCTL BHYTPEHHeN noBepxHocTy TpyGonposoaos. BennunHa K BnvsieT Ha nuHeinHble notepu
JaBneHus B TpyGonpoBodax B TOM Criydae, ecri B HWUX rocroAcTByeT TypOyneHTHbIN NoTok. B MOMeHT BbiGopa Tvna
Tpy6 nporpamma npuHUMaeT BenuuuHy K paBHOW BenuyuHe, pekoMeHAOoBaHHOM Ans TPy B 3KcniyaTauMOHHbIX
YCIOBUSIX.

TonwmHa KOTMIOBOrO KaMHsl, OTNaralolerocsi Ha BHYTPEHHel noBepxHOCcTW TpyGonposoaoB. KoTrnoBon kameHb
NPMBOAMT K YMEHbLUEHMIO Nrowaan ceveHus Tpybonposoaa. B crnyvae Hosoro obopyaoBaHvsi Heo6Xxoaumo
NpUHMMaTL TOMWMHY KamHsi 3a 0. B cyllecTBylolleM 060pyaoBaHUU TOSLUMHY KaMHSI CeayeT OLEHUTb Ha OCHOBE
oTobpaHHbIX 06pasuoB TpybonposogdoB. [py 3HaAUMTENBHOM YPOBHE 3apacTaHus TpybonpoBofdoB, nepen
BbIMONIHEHNEM PETYNIMPOBaHUsS 0GOpYAOBaHUS WX HEOBXOAVMMO MPOMbITb XMMUYECKUM CnocoGoM. CoBpeMeHHble
TEXHOMOrMM NPOMbIBKY MO3BONSIOT NPOBOAUTL TaKyto onepaLmm Bo BpeMsi paboTbl obopyaoBaHus, 6e3 ero aemMoHTaxa

KoppektupytoLumii koarLMEHT MUHUMaNbHOM CKOPOCTM BoAbl B Tpybonpoeofax. Ha 6aze Wmin , a Takke 3HauyeHust
MWHUManbHOW CKOpPOCTU Bodbl B TpyborpoBoaax nporpaMma ornpeaensieT CKOPPEKTUPOBaHHYI0 MWHMManbHY0
CKOpPOCTb BOAbI B TPybONpoBoAax U3 3aBUCMMOCTH:
cor dn
Wmin - Wmin ) Wmin [M/C]
roe:

dn
Wmin - pPekoMeHgyemasd MUHUManbHaaA CKOPOCTb BOAbl B pr6OI'IpOBO£l,e C AunameTpom dn, B3ATaA U3
XapakTepucTuku Tpyo.

Bo Bpemsi pacyeToB nporpaMma nomeLLaeT B CIMCKe olMBoK MHGopMaumio o6 y4acTkax, B KOTOpbIX Boda TeYeT co
CKOPOCTbIO MEHbLUEN MWHUMArbHOW CKOPPEKTUPOBaHHOW CKOPOCTU. CKOPPEKTUPOBAHHOE 3HaYeHUe MUHUMArbHOW
CKOpOCTYM BOAbI B TPy6OMNpoBoaax He BNMSIeT Ha noabop AMamMeTpoB y4acTKOB.

Koppektupytowmin - kKoaphuLMeHT MakcumarnbHOW CKOpOoCTM Bogbl B TpybonpoBopax. Ha 6aze Wmax, a Takke
3HAYeHUs] MaKCMManbHOW CKOpOCTW BoOAbl B TpybornpoBoaax, nporpaMma OnpeaensieT CKOPPEKTUPOBaHHYO
MaKcUMarbHyo CKOPOCTb BOAbl B TPyGONpoBoaax U3 3aBUCMMOCTY:

W = Wi W ]

roe:

dn
Wmax - PekoMeHgyemasa MaKkCumanbHaa CKOpPOCTb BOAblI B pr6OI'IpOBO£I,e C gnameTpom dn, BblﬁpaHHaﬂ n3

XapaKTepucTuki Tpyo.

Bo Bpems pacyeToB nporpamma nomellaeT B coucke olwmnbok nHgopmaumio o6 yyacTkax, B KOTOPbIX BOAa TeyeT co
CKOPOCTbIO  MPEBbLILLAIOLWEN MaKCUMarbHYI0  CKOPPEKTUPOBAHHYIO CKOPOCTb. CKOPpEeKTUPOBaHHOE 3HayeHue
MakcuMarnbHON CKOpPOCTU BOAp! B TpybonpoBoaax BnuseT Ha noabop v Koppekumio AgvameTpa yyacTkoB. [porpamma
nbiTaeTca NoaobpaTb M CKOPPEKTMPOBAaTb AMameTpbl YYacTKOB TakuM CnocoboM, YTOBbl CKOPOCTb MOTOKa BOAbl He
npeBbICMNa MakCUMarnbHON CKOPPEKTUPOBAHHOWM CKOPOCTH.

3akaaaka IlapaMeTpnl pac4yeToB
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3aKJ1azu<a CIIYKUT JJIA OIIPECACIICHUS ITapaMETPOB paCyCTOB. YcranaBiauBas napaMeTpbl, MOKHO
IMMOJIHOCTBIO BJIMATH HaA ITPOLESCC paCuYCTOB. HpI/I CO3JIdHWH HOBBIX JAHHBIX IIpOorpaMMa INIPpUHUMAcCT
SHAYCHHA MMapaMCTPOB PACUCTOB 110 YMOJIYAHHULO.

MaxkcumasibHas yAeJIbHAS JIMHeHHAs 0Teps AaBJieHus1 B TpyOonpoBoaax, R, [[1a/mM] - nmoJsie penakrupoBanust

Onpe,u,enﬂeT MaKCUMarbHYH0 yOernbHYH NVHENHYIO NOTEPIO AaBeHUs B pr6OI'IpOBO,ElaX Rmax, BbI3bIBa€MYI0 TPEHUEM.

3HauveHne Rmax MMeeT BnusiHue Ha no,u,60p AnameTpoB pr60I'IpOBO,ClOB, a B nocnegcTemMn 1 Ha rmgpaBiindeckoe conpoTuereHne Bcero
OﬁOpy,ClOBaHVIH, a TakkKe Ha 3aTpaTtbl Ha Hacoc U pr60|'|p0BO,ElbI.

Mporpamma, No mMepe BO3MOXHOCTEW, nogbvpaeT AnameTpbl TakuM cnocobom, 4Tobbl  yaenbHas NUHerHas noTepst AaBneHus B
Tpy6onposoae 6bina 6nmn3ka, Ho He Bbille, YeM MakcuMarnbHas (Rpea < Rmax).

BonbLioe 3HadeHe Rmax NpuBeaeT k noabopy MeHbLUMX AnameTpoB TPyOONpOBOAOB, YTO CHU3UT pacxodbl Ha TpybonpoBoabl, 0OAHaKO
npueBedeT K pocTy rMapaBrnMYeckoro CONpoTMBIEHUS 06OPYAOBaHMSA U CBSA3@HHbLIX C HMM 3aTpaT Ha HacoC W 3KCnnyaTauuOHHbIE
pacxogbl.

PekomeHayemoe 3HaueHue - Rmax = 150 Ma/m.

Nanusie - D6mue

[ 7
M akc. yaeneHan MuHERHEA NoTepA gaEneHyA B Tpydonposoaax Rmax(Madv]
[0nA FpABUT AWHOHHOMD SABNEHWA, YUMTEIEAEMOrD B MMOPAEN. pacueTax, []

oA MCNoABS0EAHHA TENAGNDCTYNNEHKIA 0T TpYSonposoaos, [%]
M &k cHManeHas 408 TENAONOCTYNASHKEA OT TRYSONPOBONO0E, Y4MTEIESEMBIX B TENAOEOM GaNaHCE
naokdell eHUA NpH Naa6ope oTan. NpuWe. [%]

dT i - MUHKMANEHDE 0X1a#1EHWE TENIOHOCHTENS B NOTPEOWTENAx: Tenna, [oC]
dTmay - MaKCUManEHDE OxNaKaEHUE TENNOHOCKTENA B NoTpedKTEne Tenna, [oC]

MUHHMEAEHOS NalEHHE 3EENEHHA HA BEHTHAAR TERMOCTATHYECKMY, [[1a]

tuHMMAaTEHDE NageHKE 43ENEHKMA H3 SAN0PHO-MSMEDHTENBHBIY ENanaHax. [I'Ia]

MUHKIMaNEHDE NalEHHE AAENEHHA HA PEMYIATOPaR NepEnana aasnerna, [Ma]

Onuuy pacysToe

W YuseTe TRefystbll SETORMTET TERMOCT STHYSCRME BEHTHASH

[~ YuesTe conpoTHENEHME MCT O4HMKE TEMAE NP PACHETE AETOPMTETOR TEPMOCT, BEHTMARH
[~ YEenuTe MOWHICTE OTOMHTEA, MEHEOPOE & TERMOSTATHYECKHMM BEHTHAARM Ha
¥ [poBoguTe aHanWs packoaa B0kl B NPOEKTMPYErOM 050pYL0EaHMM

¥ KoppekTHpoEaTE AMAMETR TPYSONPOEOLOE

:\gaHHbIB :\ [ apamMeTpil DaceToE
|\/ DK ||x OTreHa

? LCnpaera |

Puc. 5.2. [lInanoroeoe okHO [aHHble - O6Lme, 3aknaaka NapaMmeTpbl pacyeToB

JloJ1sl rpaBUTALIMOHHOIO AaBJEHHS, YYUTHIBaeMasi B THAPABJIUYECKUX pacyeTax, [%] - moJie perakTupoBaHus

B HacocHbIx cuctemax OToMneHns rpaBUTaLMOHHOE AaBrieHVe Hanbornee YacTo NPUBOAUT K YBENUYEHNIO AaBNEHVS TENNOHOCUTENS B
LIMPKYTSILWMOHHBIX KOMbLiaX 060opyaoBaHUs.

Mcxoas 13 ero smeHsieMocTy Ha NpOTSPKEHUM OTonuTenbHoro ce3oHa (ot ok. 16 o 100%), pekomeHayeTcs yuuTbiBaTb TONbKO 75%
MaKCMMarbHOrO rPaBUTaLMOHHOTO AaBMEeHUS.

JloJ11 MCIIO0/1Bb30BAHUS TEIIONOCTYIUICHHI 0T TPYOOIIPOBOAOB, [%] - mo/1e pefakTHPOBAHNSA

OueHb 4acTo B 0BorpeBaemblx MoMeLleHusIX, Kpome notpebuTenert Tenna, HaxoAsTCs TPyGoOnpoBoAbl, NMoABOASLLME U OTBOASLLME
TennoHocutenb. Tenno, oTAaBaemoe 3TUMKM TpyGOnpoBoAaMU, AOMKHO YYMTHLIBATHCS NPYU ONpeaeneHun BENUYMHLI OTOMUTESbHbIX
Np1BopOoB 1 NOTOKa BOAbI, MPOXOASALLET0 YepPes HUX.

Tak kak YaLLe Bcero TpybonpoBoAbl NPOKIaAbIBAOTCS B MECTaX, 3HAUYNTENbHO 3KPaHMPOBAHHbLIX (MO yrnaM MoOMEeLLEHWIA 3a LUTOpamu, B
CTeHax nopg LWTyKaTypKow 1 T.4. ), TO TONbKO YacTb OTAAaBaeMOro MMu Tenrna 3pdekTMBHO 06orpeBaeT NnomeLLeHue.

MporpamMma aBTOMaTWYeECKV onpedensieT TENnonoCTYNNEHUs U oxnaxaeHue Boabl B Tpybornposogax, a TensnonotTepu nomeLleHnst
YMEHbLLAET Ha MOLLHOCTb, 3(hEKTUBHO NepedaBaemyto TpyGonpoBoaaMM.

PekomeHayeTcs yunTbiBaTb B TPaAMLMOHHBLIX cucTemax otonneHust 70% TennonocTynneHwi oT TpybornposoaosB B BuAae Tenna,
agpcpekTiBHO ObBOrpeBatoLLero nomelleHne. B crniyyae ropusoHTanbHbIX MOKBAPTUPHBLIX WM pacnpefenuTenbHbIX CUCTeM Aons
UCMONb30BaHWs TEMMONOCTYNMEHW OT Tpy6onpoBoaoB He AormkeH npesbiwaTte 30%.

Mpumep:

TpybonpoBoabl, MPOSIOXeHHbIE Yepe3 NoMeLLieH e, BbiAENsT TeNMoByo MowHocTe:  Qaon = 400 Br
[ons ncrnonb3oBaHUs TENNOMOCTYNNEHMIA OT TpybonpoBoaoB 70 %
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5. BBoa AaHHbIX

TennonocTynneHusi, adeKTUBHO nepedaHHbIe B MOMeELLEeHe Qponac = 280 Bt

MakcuMalibHasl J0JIsl TeIVIONOCTYIJIEHHH OT TPYyOONpPOBOIOB, YYMTHIBAEMbIX B TEeIUIOBOM OajlaHce MOMelleHUs
npu noadope oromn. npud. [%] - mose perakTupoBanus
Tenno, oThaBaemoe pr60|‘IpOBO,ClaMVI CUCTEMbI, NPOJSIOXKEHHbIMXW B MNOMELLEHUAX, OaXKe nocne ydeta [0 MUCNOoJIb30BaHUA

Tennon00TynneHvu7| MOXET MOKPbITb CYLLEeCTBEHHY YacTb TEN0NoTepPb NOMELLEHUS. 3710 MoxeT npmnBecCTn K ﬂO,CI,60py OTONUTENbHbIX
I'IpVI60pOB 3Ha4YNTENbHO MEHbLLUNX Pa3MepoB, YeM BbITEKano 6bl 13 UX pacyeTHOW TensoBOn MOLLHOCTW.

PekomeHayeTcsa npy nogbope otonutenbHbIX NPpUOOpPOB 3agaBaTb MakCUMarnbHOE 3Ha4YeHWe 4OMNW TeNMOMNOCTYNIEHWN, COCTaBMSAOLLYIO
30% oT TennonoTepsb.

Mpumep:
Pac4yeTHble TennonoTepu NoMeLLeHNns Qo = 500 Bt
TennonocTynneHusi, adeKTUBHO nepedaHHbIe B MOMELLeHe Qponadc = 280 Bt
MakcumanbHas Aons TennonocTynneHun, yunToiBaemblx B 6anaHce 30 %
MakcvmarnbHble TENNONOCTYNNEHNs], y4uTbiIBaeMble Npu nogbope otonuTenbHbIX Npubopos  0.3*500 = 150 BT
Tpebyemas TennoBasi MOLLHOCTb OTOMUTENbHBLIX NPUOOPOB Qon =500 - 150 = 350 BT

Tak kak Qponac Gombwe, yem 30 % ot Qo, To mpu noabope OTONUTENbHbIX MpPUOOpPoB OyaeT y4dTeHo Tombko 150 BT
TENMOMNOCTYNIEHWI.

MuHuMAaJIbHOE OXJIAXkKIeHHEe TeIVIOHOCUTeJIs1 B moTpeduTese Temia dT ,,, [°C] - noJie penakrupoBanus
MakcumaibHOe OXJIaXK/IeHHe TeIVIOHOCUTeJIsl B moTpeduTese Temia dT ,,,, [°C] - mose penakrupoBanust

Mpwv onpegeneHun noToka BoAbl, NOAXOASLLUEN K OTAENbHbIM NOTPeEdbUTENSM Tensa, HE06X0AMMO BBECTU OFrPaHWUYEHNsT Ha [OMYCTUMbIN
AvanasoH OXNaXaeHUst TENMoHOCUTENS B NOTpebuTensx Tenna.

Cnvwkom Gonbluasi pasHuLa B OXNaXAeHUM BOAbl B OTAENbHbIX NOTPebuTensx Tenna npuBeaeT K HEeKOppeKTHOWM paboTe cucTeMbl
oTonneHusi. OcobeHHO B nepexoaHble Nepuombl MOXET CTaTb NPUYMHON U3BBLITOYHOTO U HEAOCTATOYHOMO oborpeBa NOMeELLEHMIA.

Mo 3Toii NpuUuMHE, a Takke NCXOAS U3 XapaKTEPUCTUK NOTpebuTenein, HEOBXo0AMMO OrpaHUYMTL AOMYCTUMbIA AVanasoH OXNaXaeHWs!
BOAbI.

C [Opyroi CTOpOHb! Y3KWiA Anana3oH OXMaX4eHWsl orpaHNYMBaeT BO3MOXHOCTL NOACTpanBaHuUs TENMOBOW MOLLHOCTY NoTpebuTteneit k
TENMOBLIM Hy)XJaM MOMELLEHWA M3-3a M3MEHEHWsI MOToka TennoHocuTens. B crnegctBum yero Bo3pacTeT YMCro noTpebutenen,
BENMUYMHBI KOTOPbIX AOMMKHbI BbITh M3MEHEHBI.

PekomeHayembii ananasoH oxnaxaeHuns coctaBnsieT oT dTmin =10 °C g0 dTmax =40 °C.

MuHuMAaJILHOE Na/leHHe JaBJIeHUs HA TEPMOCTATHYECKUX BEHTUIX, [[1a] - nose pexrakrupoBanus

B aTtom none MOXHO 3agaTb 3Ha4YeHVWEe MUHMMArnbHOTO MageHus AasneHus. Ecnu octaButb 31O none nyctbiM, TO 3TO 6y,D,BT
PaBHO3HAa4YHO BBOAY 3HA4YeHUA 0.

HesaBucuMo OT 3afaHHOMo NafieHus JaBNEHNs Ha TEPMOCTaTUYECKUX BEHTUISAX NporpaMma yuuTbiBaeT TpeGoBaHus, KacaroLumecs nx
aBTOPUTETOB (ecnu BbibpaHa onuusi YyecTb Tpebyembii aBTOPUTET TEPMOCTAaTUYECKUX BEHTUNEN).

MuHuMa/IbHOe NaleHHE IaBJIeHHsI Ha 3all0PHO-M3MEPHTEIbHBIX Kiiananax, [[1a] - nmosie penakruposanus

B aTOM none MOXHO 3afjaTb 3HayeHWe MUHMMAanbHOMO MajeHust AasneHus. Ecnyv octaBuTb 3TO none nycTeiM, To 3To Gydet
paBHO3HA4HO BBOAY 3Ha4eHus 0.

3apaHHOe NafjeHve [aBneHust y4uUTbIBaeTCA npu nonﬁope HacTpamBaeMbIX 3anOpHO-U3MEPUTESIbHbIX KilanaHoB, yCTaHaB/IMBaeMbIX B
OCHOBaHWMN CTOSIKOB U OTBETBIEHUIA.

MuHnMaIbHOe NaJleHHeE IaBJIeHUsI HA PeryJsTopax nepenaja nasjenus [[1a] - mose penakruposanus

B 370 none MOXHO BBECTU 3HAYeHWE MWHUMANbLHOrO najeHus AasneHus. Ecnu octaButb 3TO Momne mycTbiM, To 3T0 Gydet
paBHO3HA4YHO BBOAY 3Ha4eHus 0.

3ajaHHoe nMafeHue OaBMeHUst YYUTLIBAETCS TONMbKO MpU ModGope perynsTopoB nepenaja AaBneHus, He CHaGXeHHbIX OyHKUMEN
orpaHuyeHust pacxoaa.

YuyecTb TpedyeMblii ABTOPUTET TEPMOCTATHYECKUX BEHTHJIEH - 10JIe BbIOOpa

BblgeneHne aToro mons No3BONWUT MporpaMme perynumpoBaThb rapasnuyeckoe obopyaoBaHve, Mo Mepe BO3MOXHOCTEN nogobpatb
TakuM crnoco6oM HaCTPOMKY TEPMOCTATUHYECKUX BEHTUMEN, YTOGLI MX ABTOPUTETHI GbiMM HE MeHbLUe 3HaYeHUsl, 3a4aHHOro B rorne
penakTMpoBaHus (pekomeHgyemoe 3HadveHue - 0.3). BbinonHeHue atoro TpeboBaHWSI 4acTo CBS3aHO C POCTOM FMAPABIIMYECKOrO
conpoTvBreHnst obopyaoBaHusi. OgHako obecrneurBaeT XopoluMe YCroBus st paboTbl TeEpMOCTaTUYECKUX BeHTunel. Mporpamma
nomeLLaeT B CMINCKe OLIMGOK MHDOPMALIMIO O BEHTUNSX, HE OTBEYAIOLLMX TPeBOBaHUAM OTHOCUTESLHO aBTopuTEeTa.

PekomeHayeTcsi, 4ToGbI 3TO Nosne 6biro BbIAENEHO.
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YuecTh CONPOTHBJIEHHE HCTOYHMKA TeIlIa NPH pacyeTe ABTOPHUTETOB TEePMOCTATHYECKMX BeHTWJel - moJie
BbIOOpa

Mpn BblAENEHNM 3Toro nomns nporpamma 6y,qu y4uTbiBaTb CONPOTUBIIEHNE UCTOYHMKa Tena B npouecce onpeaeneHna aBTopnuTteToB
TepMoCTaTU4eCcKmnx BEHTUNEN.

370 none pekoMeHAyeTcsl He Bbl4ensTb B TOM Criyyae, KOrga Ha pacnpefenurensix UCMONb3yeTcs BEHTWUMb, CTabUnmUaMpyroLLmi
pasHu1Ly pacnonaraeMoro AasneHus.

YuuThIBaTh MHHMMAJIbHOE CONMPOTHBJIEHHE YYacTKa ¢ OTON. MPHO. MPH ONpeAejIeHNH HACTPOEK HA BEHTHJINAX
oToI. npuo. - noje BpIdOpa

Bbigenutb 3Ty onuuko, ecnn xotTure, 4YTOObI npun nop,60pe HaCTpOEeK Ha BEHTUNAX OTOMUTENbHbIX I'IpVI60pOB nporpaMmma paccyumtana un
y4na MuHUManbHoe COornpoTuBIEeHME y4acTka C OTONUTESbHbIM an6op0M. PeKomeH.qyeTcn, yTOGbI 3Ta onuusa Obina BbigeneHa B
cny4yae TpagnUNOHHbIX BEPTUK.

YBeJInYuTh MOITHOCTH OTONMHUTEJIbHBIX HpHﬁOpOB C TEPMOCTATHYECCKUMH BEHTUJIAMMU HA - 110JIe Bblﬁopa

BbigeneHune aToro nons BbI30BET yBenuMyeHne Tpebyemolt MOLLLHOCTU OTOMUTESbHbIX MPUMBOPOB C TEPMOCTATUHECKUMI BEHTUNAMM Ha
MPOLEHT, 3afaHHbIN B NONe pefakTMpoBaHns, a B MOCNEACTBUM - YBEMNMYEHWE NOBEPXHOCTU OTOMMTENBLHbLIX NPUGopoB
(NpoekTVpoBaHne oTonUTENbHBIX NPMOOPOB) NMBO NOTOKA BOABI, NOAXOASALLErO K OTONUTENbHLIM Npubopam (perynuposaHue
CYLLIECTBYHOLLIMX OTOMUTENBHBIX NPMBOPOB). Lienbio 3Toro aBnseTcs kKoMneHcauus NocneacTBmin pasperynmpoBaHuns TEM0BOro 1
rmapasnmMyeckoro 0bopyaoBaHNs, BbI3BAHHOTO BPEMEHHbLIM AeULMTOM B NoAadve Tensna (HOUHOe CHUXEHWE, MHTEHCUBHOE
BbIBETPUBaHWE 1 T.4.).

[o HepaBHero BpemMeHu Npy NPOEKTUPOBaHWK 06OPYA0BaHNS Ll.0. HE Y4UTbIBaNCS KOSMULIMEHT, YBENUYMBAIOLLMIA MOLLHOCTb
OTONUTENBHBIX NPUBOPOB C TEPMOCTATUYECKUMU BEHTUMSMW. B CBA3K C 3TMM, Npy BBINONHEHWM PAcYETOB A NPOEKTOB
perynvpoBaHus cylLLecTBytoLLero obopyaoBaHUs pekoMeHayeTcst, 4To6bl 3T norie 6bIno BblAENEeHO TOMNBKO B TEX CIyyasix, ecnu
3[aHne, B KOTOPOM HaxoamUTCs perynmpyemoe obopynosaHue, 6bino JONONHATENBHO yTenneHo, nnbo rae AonycTuMa BO3MOXHOCTb
U3MEHEHWS BENWYMHBI OTONMUTENBHBIX NPUOOPOB. B Apyrnx criyyasix MoXeT okas3aTbCsl, YTO yBenuyeHue Ha 15% MOLHOCTM
CYLLECTBYIOLLIMX OTONUTENbHBLIX NPUGOPOB ByAET CBA3aHO C HEOOXOAMMOCTbIO Nofayn BoAbl B 060pyaoBaHNE CO CULLKOM BbICOKON
TemnepaTypol, a TaKkke NpuBeaeT K YpE3IMEPHOMY YBENMUHEHMIO KONMYECTBA BOAb!, LIMPKYNMPYHOLLE B 060pyaoBaHMM, U,
COOTBETCTBEHHO, - POCTY €ro rmapaBIiMieckoro ConpoTUBIIEHUS.

Mpw npoekTMpoBaHU HOBOTO o6opy,1:|,osaHV|;| 3TO Nnosne A0MKHO ObITb BblAeNeHo.

HpOBO)lI/ITb aHaJIu3 pacxoaa BOALI B 060py1103a1mn - I10J1¢ BblﬁOpa

BbigeneHne aToro nonsi NnpMBeAeT K TOMy, YTO Nporpamma npu nogbope perynupyoLleid apmaTypbl BbINOHWAT pacyeTbl, aHanMaupys
pacxop BoAbl ANs OTAenbHbIX noTpebutenei Tenna. B pacyetax yunTbiBalOTCS NoAobpaHHbIe NpeaBapuTenbHble HACTPONKK (HacTo
npu ckaykoobpa3Hom crnocobe), a Takke AuvameTpbl OTBEpCTWi Lwaib. Bnarogaps aToMmy, NpPOEKTUPOBLUMK MMEeT BO3MOXHOCTb
OLIEHWTb Ka4eCTBO NpeaBapUTENbHON PErynMpoBKY NPOEKTUPYyeMoro obopyaoBaHus.

WHdopmaumsi o pocTe wnu NafdeHuM MoToka Bodbl Yepe3 OTAENbHble MOTPebUTenu Tenmna, BbI3BAHHOMO MMAPABIIMHECKUM
HECOOTBETCTBUEM LIMPKYIISILIMOHHBIX KOneL, pacrnonaraetcs B Tabnuue ¢ UToramMmn pacqyeToB LIMPKYMSIUMOHHBIX Konel. Kpome Toro, B
coucke OWMGOK pasMeLLaeTcs MHGOPMAaLMOHHOE COOGLUEHVME O Cryvasix 3HaYWTENbHOTO POCTa WM NafeHust MoToka BOAbl B
oTAenbHbIX NOTPEBUTENSsX Tenna, Bbi3BaHHbIX HENPaBUITBHOW NpeaBapUTENbHOWM PeryriMpoBKOWA.

MpuvHUMasi BO BHUMaHUe TPYyAOEMKOCTb aHamnm3upyembiX pacyeToB pacxofa Boabl B 060pynoBaHUM (B 0COBEHHOCTM Mpu GOMbLIOM
ob6beme 060pyAoBaHNs), PeKOMEHAYETCS, YTOObI 3TO nore GbINo BbIAENEHO TOMBKO BO BPEMS BbIMOTHEHWS! KOHEYHbIX PacyeToB

KoppekTupoBaTth 1naMeTpnl TPy0ONIPOBO/OB - 10JI¢ BEIOOPa

BblgeneHue 3Toro nonsi NpuMBedeT K TOMY, YTO NporpaMmMa BO BPeMs pacyeToB NPOU3BeAET KOPPEKLMIO AMaMeTpoB Tpy6onpoBoaos B
LIMPKYTMALMOHHBIX KOMbLiaX ¢ M3BbITOYHBIM AaBneHvem TennoHocuTens. bnarogapst koppekumn avameTpos, B GonbLUMHCTBE Cryyaes
avameTpbl Tpy6 OyayT yMeHbLUEHbI.

MpuHuUMas BO BHUMaHWE TPYAOEMKOCTb PacyeToB, KOPPEKTUPYIOLMX AuameTpbl (B 0cobeHHOCTM npu  Gonbluom obbeme
060opynoBaHust), pekoMeHayeTCsl, YTOGbI 3TO rose Gbino BbIAENEHO TOMBbKO BO BPEMSI BLINOMHEHUS KOHEYHBIX PACYETOB.

BHumanue!!!

Mpu oTCyTCTBMM onbiTa B BLINOMIHEHUM MPOEKTOB PerynvpoBaHUsi oGopyAoBaHUA He criedyeT U3MeHATb npeAnonaraembie
napameTpbl pacyeToB. HenpaBunbHble 3Ha4€HUs1 MOTYT NPUMBECTM K BO3HUKHOBEHUIO OLUIMGOYHbLIX UTOFOB PacyeToB.

CmMoTpu Takke: Menio [Jannsie, BBOI IaHHBIX.

5.4 [1aHHblIe O NOMeLLeHUsIX

JlaHHBIE O MOMEUICHHUSX COJEpKAT MH(POPMAIIUIO, KACAIOIIYIOCS OTAIUIMBAEMbIX MOMEIICHUH U
TeX, 4Yepe3 KOTOphIe MPOXOIAT TPYOOMpPOBOABI MpOEKTUpyeMoro oOopymoBaHus. s ux BBOJA
CIYXUT JIuanoroBoe OkHO JlaHHble -llomemieHus, BbI3bIBAEMOE M3 MEHIO [laHHBIE C MOMOUIBIO
KoMaHIbI [loMeleHus.
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§7 Nannpe - NoMemenus E3
Cump .| tBH Qo Qxon O C aHHe -
[oC] [Br] [Br]
106| 20 1500 0| Kommara
203 | 20 1000 0| Kommara
204| 20 700 0| Kyxma
205| 25 500 0| Baraa
206| 20 1500 0| Kommara
303 20 1000 0| Kommara —I
304| 20 700 0| Kyxma
305| 25 500 0| Baraa
306 20 1500 0| Kommara
403 | 20 1200 0| Kommara LI
‘\/ 1] 4 H? anaskal

Puc. 5.3. dnanorosoe okHo [JaHHble — NomeleHuns

Huxe onucansl 3Ha4eHUS OTICIBHBIX ToJIei JAUaJIOroOBOI'0 OKHA.

Tabauna

B Tabnuue HeoGXOAMMO MOMECTUTL JaHHbIE O BCEX MOMELLEHMSIX, B KOTOPbIX HAXOAATCS anemMeHTbl 06opyaoBaHus L.0. (Tpy6onpoBoabl,
oTonuTenbHble Npubopsl). Kaxxaas cTpoka Tabnuubl COAEPXKUT AaHHbIE, CBA3AHHbIE C OAHUM MoMelleHveM. [nsi Bcex siueek Tabnuupl
MO>XXHO BbI3BaTb CNPaBOYHYH MHOPMALMIO.

B oTaenbHble cTon6LUbl Tabnuubl criegyeT BBOAWUTL CREAYIOLLYH MHOPMaLo:

CumBon Howmep (crmBOn) nomeLleHus.

ten, [°C] PacueTHas TemnepaTypa Bo3gyxa B MOMELLEHUN.
Qo, [BT] PacueTHble Tennonotepy NOMeLLEeHS.

Qqon;[BT]  TennmonocTynneHus B nomeLLeHne.

BHumanue !!!

TennonocTynneHus oT TPy60NpoBOAOB NPOEKTUPYEMOro 060pyAOBaHUS Ll.0. PAaCCUYUTHLIBAIOTCA U YUUTHLIBAKOTCA NPOrpamMmmon,
a No3ToMy HeT He06X0AMMOCTM NMoMeLLaTb UX B 3TOM cTonGLe

OnucaHue OnucaHve NomeLLEeHs.

IlaHHLIe O NOMCUICHUAX MOKHO TAaK’KE€ BBOJUTH B MPOLICCCC PUCOBAHUA CXCMBbI O60[Z_Y_EOBaHI/DI B

TabJIMYHOU YacTu okHa JJaHHbIe - PUCYHKH .

CMoTpM TakKe: BBoa naHHBIX, MeHIO JlaHHBIE.

5.5 PucoBaHue cxemMmbl 1 BBOA AaHHbIX 00 arniemeHTax o6opyaoBaHUA

[TpuHATHIA B IporpaMme crioco0 pHCOBaHUS M TPABKHU AJIEMEHTOB PHCYHKA OYSHb MPHOJIMKEH K
pEUICHUSIM, WCIOJb3YyeMbIM B JPYrHX Tpa@Huueckux Mporpammax, paboTamommx B cpene MS
Windows. B cBsizum ¢ 3TUM 0COOBI, MOJB3YIOIIUECS APYTUMH TpadUUeCKUMHU TMPUIOKCHHUSIMH, HE
OyayT UMeTh TIPoOJIeM C OBJIaieHneM (QYHKIIMEH PUCOBaHUS.

bnaromaps rpadudeckomMy mpoleccy NpPOEKTHpPOBaHUS, HH(OpMAIUs O MPOEKTHPYEMOM
000pyZIOBaHNH BBOJUTCS Ha PUCYHKE CXEMbl 00OpPYAOBaHUS, YTO MPHUBOAMT K JIydIllell YNTAeMOCTU
KaK JJaHHBIX TaK U UTOT'OB PacyueToB.

[Iponecc mpoektupoBanus npu nomoinu nporpammbl PURMO C.O. HanmoOMUHAET BHIIIOJIHEHUE
000pyZOBaHUs Ha YEPTEXKHOM JOCKE C TOW JIMIIb Pa3HUIEH, YTO Ui HAPUCOBAHHBIX 3JEMEHTOB
o0opynoBaHusi TpeOyeTCsl eIie BBECTH OMOJIHHUTEIHLHO HEOOXOIUMYI0 HH(OPMAINIO, YTOOBI
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[mporpamMma MorJia HOI[O6paTL HX 3HAYCHHA. 3aTO BMECTO JIC3BUS AJI IOAYUCTKH YCPTECIKa UMCCTCs B
PaCIOPsAKCHUNU PAL (bYHKI_II/Iﬁ Il pCAAKTUPOBAHUA, IMO3BOJLAIOIIHUX IICPEMCIIATh, IMOBOPAYMBATh,
KOIIMPOBATh U YIAJIATh HAPUCOBAHHBIC 3JICMCHTEI.

OueBUAHO, KpOME JaHHBIX Ha PHUCYHKE, HEOOXOJMMO TakXe 3aJaTh JOMOJHUTEIHHYIO
uHpopmairo 00 3EMEHTaX PUCYHKA TaKMX KakK: THIBI OTOMUTENbHBIX MPHOOPOB, TPYO, apMaTyphl,
JAHHbIe, KacaloIlluecsl OTalUIMBaeMbIX MomeuieHuid u T.1. OpHako o0beM 3ToW uHbOpMaIH
OTpaHUYEH [0 MHUHMMYyMa, TaK Kak IMporpaMma cama paclo3HaeT COeAWHEHHE TPYOOIpPOBOJIOB,
CHOCOOBI MOACOETUHEHNS OTOMUTENBHBIX MPUOOPOB, MPUHAIEKHOCTh OTOMUTENBHBIX MPUOOPOB U
TpyOONpPOBOAOB K OTIENbHBIM MOMeHeHusAM. lloaTomy oTmagaer HEOOXOJUMOCTh B 3a/laHUH
uHbOpMalY, B KaKHX MMOMEUICHUAX UMEIOTCS TEIUIONOCTYIUICHHS, KaKkas TeMIepaTypa OKpYKEeHUS
TpyOOMPOBOAOB, C KAKKUMHU YYaCTKaMH COSIHHSIOTCS OTOMUTENbHbBIE TPUOOPHI U T. 1.

bnaronaps moiaHoMy coXpaHEHUIO BEPTHKAILHOTO MaciiTada pucyHKa (OTOMHUTEIbHbBIE TPUOOPHI
TaKKe HapUCOBaHbI B MaciluTabe), HeT HYXKIbl 33[aBaTh Pa3HUILy MEXIy LIEHTPaMU OTOMHUTEIbHBIX
npuOOpPOB M HCTOYHMKA TeIJia, a TaKKe BBICOTY M JJIMHY BEPTUKAIbHBIX y4acTKOB. Bcio a3ty
uHOpMAIIHIO TPOrpaMMa caMa B COCTOSIHUU OTIPEICIUTh HA OCHOBAHUHU PUCYHKA CXEMBI.

Kpome o0OBIYHBIX (YHKIMNA pUCOBAHUS DSJEMEHTOB CXEMBI, B TMpOrpaMMe ecTb psJI
JIOTIOJTHUTENLHBIX KOMaH/, UMEIOIIUX CBOEH IeNIbI0 MAaKCUMAIILHO YIYYIIUTh MPolece rpaduuecKkoro
BBOJIa IaHHBIX.

Cxema co3maercsi B crienaibHOM okHe (Puc. 5.4), cocrosiiem W3 YacTu Juisi pucOBaHUs (1Ba
BUJIa PUCYHKAa 00OpYIOBaHMs), MPEAHA3HAYCHHOW I PHCOBAaHUS CXEMbl W MOATAXHBIX IUIAHOB, a
TaKke TaOJIMYHOM YacTH, CIy)KallleH JJIs BBOJA JIaHHBIX, CBSI3aHHBIX C HAPHCOBAHHBIMH JJIEMEHTAMHU
00opymoBaHusI.
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Puc. 5.4. OkHo [JaHHble - PucyHkn npeaHa3HadYeHo Aansi pUcoBaHMs CXembl M TabnmM4HOro BBoAa AaHHbIX 00
anemeHTax obopygoBaHusi

[Iporpamma TakXe MO3BOJISIET PUCOBATh IUIAHBI dTaked. B HmkHelW 4vactu okHa JlaHHBIE -
PUCYHKM Haxo[sATCA 3aKJIJKA C PUCYHKAMU, BXOJSIIMMU B ITPOCKT e ERURY (Y CEY By CEr IMepBas
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5. BBoa AaHHbIX

3aKJIaJIka COACPIKUT PUCYHOK CXCMBI. OcTanbHbIE 3dKIIaJKH IIPCAHA3HAYCHbI JII PUCYHKOB
MOATAXXHEIX IUIaHoB. KHomka C JIEBOM CTOPOHBI CIIYKUT JJIA IIPAaBKU CIIMCKAa PUCYHKOB, BXOOAIINUX
B IIPOCKT.

Jlnst mpoeKkTupoBaHusi 000OPYAOBaHMS TOCTaATOYHO HAPHCOBATh €ro cxeMy. PrcoBaHue MIaHOB HE
aBnsieTcs HeoOXoAuMbIM. Hipke ommcaHbl TNPUHIMIIBI  PUCOBAHUS CXEMbI  00OpYIOBaHUS.
Wudopmanus o pucoBaHuM IU1aHOB HaxoauTcss B myHkTe O IlpuHuMnbl pucoBaHusi Jisi
OJTHOTPYOHOM CHCTEMBI OTOIUICHUSI HUYEM He OTJIUYAIOTCS OT paHee MPUBEICHHBIX JUIS IBYXTPYOHBIX
cucreM. [naBHbIe TpyOOMpPOBOABI OAHOTPYOHOM CHCTEMBI PHCYIOTCS TIOCIe BbIOOpa KHOIKHU

Tpy6onpoBoa oxHOTPYOHBII E J11st pucoBaHus BEPTUKAIBHBIX M TOPU30HTAIBHBIX 3aMBIKAIOIINX

YYaCTKOB CITyXaT KHOTIKH @ @ K 3ambIkaromniemMy yqyacTKy MakCUMalIbHO MOYKHO MPUCOEAMHUTH
JIBa OTONHUTENBHBIX Tprbopa. [Ipu momonu 3akianok TpyoonmpoBoa noxawmuii 1 TpydonpoBoja
00paTHBIN PHUCYIOTCA MOJAIOUINE U OOpaTHBIE MOABOAKH OTOMUTENBHBIX MPUOOPOB, COSAUHSIOUIIE
OTOMUTENBHBIN MPUOOP ¢ KOHIIAMHU 3aMBIKAIOIIETO y4acTKa.

Ecnun IIpHU OTOIIUTCIBHOM HpI/I60p€ MOHTHUPYCTCA BCHTUJIb, TO €TO HCO6XOI[I/IMO PUCOBATH IIPU
MMOMOIIIM KHONKK BEHTUIIF OTONMMTEIHHOTO an60pa B O)IHOpr6HOI71 CHUCTEMC . I[J'IH BCTaBKH

arperaTHbix BEHTHIICH JJIA O,I[HOTPY6HOI7I CHUCTCMBI CIIYKHUT KHOIIKA R

Kak Ha TpyOompoBoJax OZHOTPYOHBIX, TaK M Ha 3aMBIKAIOLIMX YYacTKaX MOYKHO pa3MECTHUTh
—
¢daconnsle u3nenus ¢ 3aKkiaankd TpyOoompoBoIbI \"-gﬁ:, a TaKkke apMmarypy C 3aKiagku Apmarypa

pa% £

PucoBanue miaHoB sTaxeit Ha cTp.63.

BHUMAHHUE !!!
Cxema Mo:KeT ObITh HAPHCOBAHA TOJHKO HA PHCYHKe, MPUIMCAHHOM K NePBOM 3aKJajaKe.
Hennb3s n3o00paxarsb cxeMy Ha HECKOJIbKHX PUCYHKAX.

Kaxnaplii u3 BHUIOB pHUCYHKAa HE3aBUCHMMO MAaclITaOMpOBaH, YTO JAaeT BO3MOKHOCTH ISt
OJTHOBPEMEHHOT'0 MPOCMOTPa KaK BCEro PUCYHKAa, TaK M BBHIOpaHHOro ¢parMeHta. OTo olseryaer
TOYHOE PUCOBAHUE NP OJHOBPEMEHHOM IPOCMOTPE BCEH CXEMBI.

[Tponopuyy OTAENBHBIX 3JEMEHTOB OKHA MOXKHO IPOU3BOJILHO H3MEHSATh. MOXHO, Hampumep,
MIPOCMATPUBATH TOJIBKO YaCTh OKHA [ PUCOBAHUS WM YacTh TaOJMYHYIO U OJMH BUJ PUCYHKA.

B BepxHell yacTH IJIAaBHOTO OKHA IMPOTPaMMbl HAaXOIUTCS NaHenb (GYHKIMH pricoBaHus. OHa
COJEPXKUT Psii KHOMOK, NMPeJHAa3HAYEHHBIX I PUCOBAHUS OTIENbHBIX 3JEMEHTOB 00OpYIOBaHMUS.
KHonku pacronararorcsi Ha HECKOJIBKHUX 3aKJIaJKax, ACJSAIIUX M0 TeMAaTUKE 3JI€MEHThl pUCYHKA (CM.
. 5.15. [laneas pyHKUMii pucoBaHusi Ha cTp. 87).

PucoBanue ocHOBBIBaeTCsl Ha BEIOOPE COOTBETCTBYIOIIEH KHOMKH M U300paKeHNs, CBSI3aHHOTO C HUM
AIIEMEHTA.

[Iporpamma ocHaleHa Takke (QYyHKIMEH MepeMelleHus,, KONMUPOBaHUs, BCTaBKU U YAaJICHUS
OTIIENBHBIX DJIEMEHTOB PHCYHKAa. biaromaps »ToMy, a Takke Ojaromaps Ooratoii OmOIMOTEKE
AIIEMEHTOB, MOKHO MTPAKTUYECKH HAPUCOBAThH MPOU3BOJIBHYIO CXEMY 000pYI0BAHUSI.

Tabnuynass 4acTh JaeT BO3MOXKHOCTH JUIsl YAOOHOTO pelaKTUPOBAHMS JAHHBIX, CBS3aHHBIX C
aneMeHTaMu oOopyznoBaHus. [IpaBke mojuiexar 37€MeHTHI, BbIICNEHHbIE Ha pucyHke. Kaxmomy
BBIJICJICHHOMY 3JIEMEHTY COOTBETCTBYET OJHa cTpoka B Tabmiwuue. [Iporpamma cama BbICBEUMBAeT
COOTBETCTBYIOUIYI0 TaOJMUIly B 3aBUCHMOCTH OT THIA yKa3aHHOro oObekTa. Hampumep, MOXHO
BBIJICJIUTh Ha PUCYHKE HECKOJbKO OTOMHUTEIbHBIX MPUOOPOB, a MOTOM B TaliMIle MHIMBUAYATIHHO
M3MEHHUTh CBOMCTBA KAXKIOTO U3 HUX.
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5. BBoa AaHHbIX

TabnuyHble MaHHBIE TUHAMHUYECKHU CBS3aHBI C PUCYHKOM cXeMbl. Bo Bpems BBOJa JaHHBIX B
TabIUIly MporpaMMa aBTOMAaTHYECKH YKa3bIBAaeT (pparMeHT PUCYHKa C PeJaKTHPyeMbIM OOBEKTOM H
JIOTIOJTHUTENILHO M3MEHSET LIBET ATOr0 O0BEKTa TaK, YTOOBI MOKHO OBLJIO €ro OTIMYUTh OT JAPYTHUX.
bnaronaps sTomy, B mporecce MOAU(PHUKAIMKA OOJbIION TPYNIbl JAHHBIX BCET/Ia W3BECTHO, KaKOU
AIIEMEHT PUCYHKA B IaHHBI MOMEHT PEIaKTHPYETCSL.

100, | 19 0 1 2 2
1 1 1 1 1 1 1 1 1
|| L] =
g F1 - Crnpaera
OTrMEHHTE Al+BESp
B Bripesare Chil+
Konuposate Chil+C
Berasume Chil+
q Yaanume [rel
Zoam + F7
1] Zoarm - Fa -
Z00M - BECH PHCYHOK Chl+Z
Z00M - BCA 081aCcTh proyHka  Chiled
] Z00M - PPArtEHT PHCYHKA Chil+a
Meyate pucyHka
o MpEaEapUT. MPOCMOTR PHCYHKES
I CEONCTES PUCYHES
T ;I
- "
- —— — — — — — Pr) B
n Mogean
A TR/ o o +8°C 0/ Br
3 \e/ I I s
18CTE PHCYHEA.

Puc. 5.5. ®parmeHT okHa [laHHble - PUCYHKM C BbI3BaHHLIM MEHIO BbICTPOro 4ocTyna

Tabnmuua cHaOxena ¢QyHKIMEW MMOMCKa M 3aMEHbl JaHHBIX JJIs BCEX TIPYII 3JIEMEHTOB
obopyznoBanus. Hanpumep, 4To0bl H3MEHUTH TUIl OTOMMUTEIBHOTO MPUOOpPa BO BCEM MPOEKTE WM B
BBIOpaHHOM (parMEeHTE CXEMbI, JIOCTaTOYHO BBIIEIHTH COOTBETCTBYIOIIYIO OOJIACTh PHUCYHKA, B
TaOJIMYHOM YacTH BHIOpATh 3aKJIaAKy TaONMIIBI C OTONMUTENbHBIMU MPUOOpPaMH, a 3aTeM MPUMEHUTD
(GYHKLMIO 3aMEHBI U 3aMEHUTH CTapblii CUMBOJI OTOMUTEIBHOTO MPHOOpa HAa HOBBIIA.

Bo BpeMsi TabnuuHOM MpaBKU AAaHHBIX HPOrpaMMa MOXET OBITh MHEpPeKIoueHa B PEXKHM,
MPEJOXPAHSIONINIA OT CIy4aliHOTO yJaJIeH!s] HAPUCOBAHHBIX JIEMEHTOB CXEMBI.

YacTo BbINOJHSEMblE KOMaHAbI (KONMHMpOBaHWE, BCTaBKa, yAaJeHHE, M3MEHEHUE MaciuTada)
UMeroT OyKBEHHOE COKpalleHue, 6jarogaps KOTOPOMY UX MO>KHO ObICTpO BbI3BaTh. KoMaH bl MOYKHO
TaKXe BbI3BaTh U3 MEHIO ObICTPOro JIOCTYIIA, BHICBEYEHHOTO MTOCIIE HAXKATHUs MPABOW KJIaBUILIU MBIILIH.

Ilepen HavyagoM pUCOBaHUS HY)KHO JETaJbHO M3YyYUTh OCHOBBI PHUCOBAaHMS U PEIAKTHPOBAHUS
rpa@uyecKux 9IeMEHTOB pHUCYHKa (cM. 1. 5.12. OCHOBBI PHCOBAHMS H PeIaAKTHPOBAHMS

rpauyecKux 3J1eMEHTOB PHCYHKA Ha CTp. 75) W TMO3HAKOMUTHCS C NPUHILUINAMU HYMEPAIWH
JIEMEHTOB 000pyaoBaHus (CM. 1. 5.16. [IpUHIMNIBI HyMepanuu JIeMEeHTOB 000PY10BaHMsI HA CTP.
95). DTO TO3BOJIUT OTPAHWYUTH JO MHUHHMYyMa YHUCJIO OIMIMOOK M OymeT crmocoOCTBOBaTh Oolee
3¢ (HEKTHBHOMY HCITOJIb30BAHUIO BO3MOXKHOCTEH TIPOTPaAMMBI.

Huwxe B noamyHKTax oInuMcaHa MOCJEIOBATENbHOCTh ATAMOB IPOLECCa PUCOBAHUS CXEMbI
000pyZ0BaHUs U BBOJIA IaHHBIX, CBI3aHHBIX C OTACIHHBIMH 3JI€MEHTaMU 000PYAOBaHHUSL.

5.5.1 PucoBanue nepekpbITHl © OTMETOK
PucoBanue cxemsl Jydllle HauaThb ¢ HaHECEHHs NepekpbITuil. s 3Toro Ha maHenu GYHKIMU

DPHUCOBaHUS HY>KHO BBIOpaTh 3aKinaaky KoHeTpykuus =y
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5. BBoa AaHHbIX

[ = &= | g gy L
AR A = [ TR

Puc. 5.6. 3aknagka KoHcTpyKuus

MoKHO pHCOBaTh OJAMHOYHBIE NEPEKPBITUSA NpU noMomy KHonku IlepexkpbiTHe WM CO31aTh

CHCTEMY MEPEKPBITHIA, UCTIONB3Ys KHONKY CO31aHHe CHCTEMBbI MepeKpbITHii | =
Pucyst cxemy o0opynoBaHusi, HEOOXOAUMO BCETIa COXPAHATh BEPTUKAIBHBIA MacIITad PUCYHKA.

.

OTO NO3BOJUT AaBTOMATHYECKH ONPENEIUTh BBICOTY YYaCTKOB, Pa3HHUILy BBICOT MEXAY LEHTpamu
HoTpeOuTeNnel Temia U IEHTPOM MCTOYHMKA TeIuia, Onarojgapsi 4emy IporpamMmMa cama IOCUHUTAeT

rpaBUTAIMOHHOC AABJICHUC B HUPKYIALNMUOHHBIX KOJIbIAX, d TAKXC MHUHHUMAJIbHOC COITPOTHBJIICHUC

y4dacTKa € OTOIIUTCIbHBIM HDI/I6ODOM.

5.5.1.1 Co3nanme cucTemMbl NepeKpbITHI

YToOmBI CO31aTb CUCTEMY HeperHTHﬁ, KOTOPYIO ITOTOM MOKHO 6y,H€T BCTAaBUTDH B IIPOU3BOJIbHOC

MCCTO PHUCYHKA, HY?KHO BBIIIOJIHUTD CICAYIONINUEC I[eﬁCTBHXZ

1.

2. B3aknaake Koncrpykuusi BeiOpath kHONIKY Co3/1aHHe CHCTEMBbI epeKPbITHI

Ha nanenu QyHKIMM pucoBanus BEIOpaTh 3aknanky Koncrpykmus 3= 4.

—
f—
—

. B BbIicBeueHHOM nuanoroBoM okHe Co3/[1aHUE CHCTEMbl MEPEKPBITUN YCTAHOBUTH MapaMeTpbl

cucteMsl nepekpeituil. Ilocne 3toro Haxare kinaBuily OK, co3naHHas cucreMa HepeKpbITHMA
|

Oyner 3anucana B Oydep ooMeHa (Kypcop MbIIIM OyJIeT HMeTh CUMBOII Oydepa oOMeHa
3HAYWT, YTO MPOTPAMMa B COCTOSTHIH BCTaBKH JIAHHBIX U3 Oydepa oOMeHa).

, OTO

. YKa3zaTh KypcOpOM MBIIIM IyHKT BCTaBKHU COJIEPKUMOro Oydepa oOMeHa M HaxaTb JIEBYIO

KJIaBUIITY MBIIIIH.

. I[epxca Ha)XaToM JICBYIO KJIaBUIITY MBI, IEPEMCCTUTH BCTABJIACMBIC 0OBEKTEHI B HYKHOC MECTO U

OTITYCTUTD JICBYIO KJIABUIITY MBIIIIH.

Co3faHHe CHCTEMB NEPeKPhITHEA E3

7] I _>l;I

Mpeanonarastibie AaHHEE——— | [~Macwrat pucyHka -
Yucno nepekpemHi 5 = Q 12% Arax |H arakxa| D meper j
Fl
TnkHa NepekpeTIi 50.00 5 [ 1 [¥]
v ABTOMacwTat
BricoraaTaxei 3o = I 5 3.00 0.30
TonuwwHa nepekpemii | 030 (5 4 3.00 0.30
¥ MocTaeuTE OTMETEM 3 3.00 0.30
2 3.00 0.30
|\/ OK | |x OrraeHa | | ? anaskal 1 3.00 0.30 ]

Pwuc. 5.7. Qnanorosoe okHO Co3fgaHne cucTeMbl NEPEKPbITUN
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5. BBoa AaHHbIX

Hpouecc CO3JaHuA HeperHTI/Iﬁ MOHO IOBTOPATH HPOU3BOJIBHOC YUCIIO pa3 € LCJIbIO ITOJIYYCHHA
0oJ1ee CIIOKHBIX CUCTEM.
Huxe onmcansl 3Ha4eHUS OTJICIBHBIX IOJIEH JUAI0rOBOrO OKHA.

ITpennoJiaraemble AaHHBIE - FPyNIa

I'pynna COAEPXUT AaHHbIE C MapameTpamMmn CUCTEMbI MePeKPbITUN. OTAenbHble TEKCTOBbLIE NOSSI UMEIOT cnepywulee 3HavyeHue:

Yucno nepekpbiTnin KonunyecTBo nepekpbITUiA B cUCTEME.
[AnvHa nepekpbITUiA [InuHa nepekpbITU, BbIpaXeHHas B MeTpax.
BbicoTta aTtaxa BbicoTa Tunosoro ataxa.

TonwmHa nepekpbITUn  TONLMHA TUMOBbIX NEPEKPLITUI.

MocTaBUTL OTMETKM Mone onuuw, onpegensioLlee, GyayT N Ha NEPEKPbITUSX PacCTaBMNEHbl OTMETKU.

MacmTab pucyHka - rpynmna

[pynna cogepxuTt KHOMKY MacluTabupoBaHnsa PUCYHKA MPW MPOCMOTPE CUCTEMbI MepeKpbITUiA. BoliaeneHne nons ABTomaclurab rosoput o
TOM, 4TO nporpamMma cama OyaeT ycrtaHaeBnmBaTb mMacwtab npy NPOCMOTPE CUCTEMbI NEPEKPLITUIN Tak, YTOObI BCe MepekpbiTs Bbinu
BUAHbI.

Tabnuua B NpaBoM HVKHEM YTy MPenoCTaBNseT BO3MOXHOCTb Ot MHAMBMAYASbHOMO ONPEAENeHNs TOMWUHLI NEPEKPLITUIA U BbICOTbI
OTAenbHbIX aTaxel. 3HauyeHne oTAeNbHbIX CTONBLOB crieqytoLee:

Arax Homep aTaxa, oTCUUTLIBAEMBI CHU3Y.
H ataxa BbicoTa aTaxa.
D nepek TonwwHa nepexpbITUS NoA AaHHBIM 3TaXOM.
Bo Bpemst BCTaBKM MEPEKPHITHIL JTydIlle YCTaHOBUTh HEOOJIBIION MacITad n300paKeHUs] pUCYHKa

(mamp. 10%) Tak, 4TOOBI OBLTO JTOCTYIHO BCE MPOCTPAHCTBO, IJI€ PACIONOKEHbI nepekpbiTus. [locie
ATOTO KaKJ0€ U3 MEPEKPHITUII MOYKHO MPOU3BOIHLHO MOTU(PHIINPOBATE.

Ecnu pemeHo pucoBath 10 OJHOMY IEPEKPBITHIO, TO HYXKHO IIOMECTUTh Ha HUX OTMETKHU. J[is
9TOrO CIIy’KaT JABE KHOIKHU B 3aKkiaake KoHerpykumus.

[lpu BBIOOpe KHOMKM (OTMeETKAa COOTBETCTBHUS | ma PUCYHKE BCTaBIIICTCS OTMETKa,
onpezessionas Hayano cucreMbl koopauHat (Touka 0.00). [Tociie BcTaBkH 3TOM OTMETKU U JAPYTrUX
KOOPJAMHATHBIX OTMETOK, a TaK’K€ T'OPU30HTAIBHON M BEPTUKAJIBHOW JIMHEEK BHEIIHUYN BUJ PUCYHKA
OyzieT puBeIeH K HOBOMY Haually CUCTEMbl KOOPIUHAT.

Buumanmue !!!
Ha pucyHke M0:KHO BCTaBJISITh TOJIbKO OJJHY OTMETKY COOTBETCTBHSI.

e
ITpu BeIOOpe KHOMKKM OTMeTKA Ha PHUCYHKE OOBIYHO BCTaBISETCS OTMETKA. 3HAa4YeHUE
OTMETKHM aBTOMATUYECKU IIEPECUNTHIBAETCS B COOTBETCTBUU C OTMETKOM COOTBETCTBUSI.
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5. BBoa AaHHbIX

Puc. 5.8. ®parMeHT cxeMbl C HAPUCOBaHHbLIMU NEPEKPLITUAMM

HapI/ICOBaHHBIC MEPCKPLITUA ABJIAOTCA TOUKAMU OTCUCTA IIPU PUCOBAHUU OCTAJIBHBIX 3JICMCHTOB
CXEMBbI, U TaKXKC AA0T BO3MOKHOCTHb AJIA HOSHHeﬁmeFO HCITIOJIb30BAaHUA (by'HKI_II/II/I PA3MHOKCHUS

JaHHBIX Ha CJICAYIOIMICM OTAXKEC.

Crenyroluii 3Tan - pUCOBaHHE OTOMUTENBHBIX MPUOOPOB, CETH TPYOONPOBOAOB C apMaTypOH,
30H MOMEIICHUH U ITUKETOK IEMEHTOB 000PYIOBaHMUS.
Bo BpeMsi pucoBaHMs MOXHO BCTaBJIATH Ha CXEME MO OJHOMY JJIEMEHTY (TpyObl, OTONMTENbHBIE
npubOpBl, apMaTypy U T.II.), HO MOKHO BOCIIOJIb30BaThCs UM FOTOBBIMU OJOKaMH, MOCTaBISIEMbIMU

HpOI’p&MMOfI WA CO3JJaHHBIMU CO6CTB€HHO[!¥EHO.

Huxe B MEPBYHO OUYCPCAb ONIMCBIBACTCA, KAK PHUCOBATH O60py,I[OBaHI/Ie U3 OTACJIBHBIX 3JICMCHTOB,
a 3areéM IIPCACTaBJICHbI CITIOCOOBI YCKOPCHUS PpPUCOBAHUA TIPpH ITIOMOIIU OJIOKOB H onepaunﬁ
Pa3MHOXKCHUS.

5.5.2 PucoBaHue 0TONUTEILHBIX NPUOOPOB

PucoBanue cxembl W3 OTIETBHBIX 3JEMEHTOB Jydllle HAYMHATH C OTONHTENBHBIX MPUOOPOB.
YToOBl Ha PUCYHKE BCTABUTh OTONMUTEIBHBINA MPHOOP, HEOOXOANMO Ha IMaHenn QYHKIIUH PUCOBAHHMS

BbIOpaTh 3aKkiaaky Oronure/bHble MPUOOPHI }\ﬂp{, a 3aTeM BBIOpaTh PACKPHIBAIOIIYIOCS KHOIKY,
MPECTaBIISIONIYIO TUIBI PUCYEMBIX OTOMMTENbHBIX MPUOOPOB, HANPUMEP, OTONMUTEIbHBIN MPUOOP

MaHEJIbHBIN .

S EE
== G/ 1% A ) 5 A= f T A

Puc. 5.9. 3aknagka OtonutensHble npubopsbl

[Tomemiast Ha pUCYHKE OTONMUTENBHBIM MPUOOpP, HEOOXOAUMO OOPAaTUTh BHUMAHHUE HA TO, YTOOBI
OH HaXOJWJICS Ha COOTBETCTBYIOILEH BBHICOTE OTHOCHUTENIBHO MEPEKPHITUS (BEPTUKAIBLHBIN MaclTad
pPHCYHKA JTOJDKEH OBITh COXPaHEH).
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5. BBoa AaHHbIX

+|6.80

+|280

Puc. 5.10. ®parMeHT cxembl C HAPMCOBaHHBLIMW OTOMUTENBHBIMW NpUdopamm

HapI/ICOBaB OTOITMTEILHBIN HpI/I60p, B TaOJMYHOW YacTH MOKHO BBECTH CBSI3aHHBIE C HHUM
JaHHBIC. Ot HeﬁCTBHH MOKHO BBIIIOJIHUTHE IIO3JHCC, IIOCIIC CO3JaHHA BCECTO Q)parMeHTa
060py,Z[OBaHI/I$I. I[J'IH BBOJAa JAaHHBIX, CBA3AHHBIX C HAPHUCOBAHHBIMHU OTOIIUMTCIIbHBIMH an60paMH,
CIIYKUT Ta6J'II/IHa 2!3HHH€ - OTronuTenpHEIS H[!I/I60[!I>I, KOTOpast HaXOOAUTCA B TaOJMYHON YACTH.

=
e/ s = woE

Ty oTom.mip. | nfL 0% |Paco|3aw. | Lmax| Ilom. ﬂ 25:;-;_
Chh—60 0.00 100.0/1.00|1.00| 0O.00 1
CHx&—50 0.00/100.0/1.00(1.00| 0.00 _A—@
Chh—560 0.00 100.0/1.00|1.00| 0O.00
CHx&—50 0.00/100.0/1.00(1.00| 0.00 1—
Chh—60 0.00 100.0/1.00/1.00| O0.00
CHx&—50 0.00/100.0/1.00(1.00| 0.00 ;I _
18 ) O & T == e (B [ D ] rH R
| 640 1680 |EITDnHTeanb|F1 NpMAE0R NaHeNEHEIA

Puc. 5.11. TabnnyHasa yacTb okHa [aHHble - PucyHku ¢ Tabnuuen ans BBoga AaHHbIX 06 OTONUTENBbHbIX

npubopax.

B oraenbHBIE CTONONBI TAOIUIIBI CIIEAYET BBOJUTH CIIECAYIONIYIO HH(DOPMAIHUIO:

Tun oron. mp. KaTajoXHBIH CHMBOJ THIIA OTONMUTENIbLHOTO mpubopa. [Ipm BwIOOpE cuMBOIa

n/L,[mr/m]

Qu, [%0]

OTOIUTEIHHOTO MPUOOpAa MOYKHO BOCIIOJIB30BATHCS CIIPABOYHOW HMHGMOpMAIUEi
(xmapuma F1) B Buae KaTajora OTONMUTENbHBIX HNPUOOPOB WM TMPU OMOIIH
kHonkH [*] BEIOpaTh W3 CHHCKa CHMBOJ OTOIHMTENBHOTO TNpuOopa. CHHCOK
COZICP)KUT TOJILKO paHee BHIOPAHHBIE OTOMMUTEIbHBIC MPHOOPHI, HO KaTajor
MO3BOJISIET  BBHIOpATh TPOMW3BOJIBHBIA TMPHOOP Cpead BceX JIOCTYIHBIX B
nporpamme. Ecnu Oynmer HE0OXOIMMO M3MEHHTh THIT OTOMHUTEIBHOTO IpHuoopa,
HarpuMep, C MaHEJIbHOTO0 Ha CEKIMOHHBIH, TO HEOOXOIMMO BOCIIOJIB30BATHCS
TIOMOIIBIO B BHJIE KaTaJlora, HO HE CITUCKA.

Pasmep otomuTensHOro mpubopa 3amaércs B BUAC YHCTA JIEMEHTOB WIN JITUHBI
otonuTenbHOrO Tmpubopa. [lpm BBOAE 3HAYEHUS MOXKHO BOCHOJIB30BATHCS
crpaBoyHOU MH(OpMAIMei B BUJIE AUAJIOTOBOT0 OKHA Bemn4rHa 0TONUTEIhHOTO

npudopa.

YacTtp TenaoBoi MOIIHOCTHU B IMPOUCHTAX, BBIACIIACMAA OTOIMUTCIIbHBIM HpI/I60pOM
B IIOMCIICHHC. Ecmu IIOMCUICHUEC O6OFp€Ba€TC$I OJHUM OTOHNHUTCIIbHBIM
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5. BBoa AaHHbIX

Pacm.

3amnr.

Lmax, [m]

Beta

Ilom.

npubopoM, 10 Qe =100%. Eciau B moMemieHnn ecTh HECKOJIBKO OTOMUTENbHBIX
npuOOpOB, TO B CyMME 3Ta YacTh MX MOIIHOCTH J0JKHA cocTaBisITh 100% (Hamp.
JIBa OTOMUT. Tiprudopa 1o 50% KakabIit).

Koadduument, yuutbBarommii  BO3AEHCTBHE  cmoco0a  pacroioKeHUs
OTOMHTENBHOTO MpubOopa Ha ycioBHs TeruiooOMmeHa. Ilpu ero BBoge MOXKHO
BOCIIOJIb30BaThCS  CIIPABOYHOM MHQOpManueil B BHUIE AMAIOrOBOIO OKHA
PacnonoxxeHnue oTonuTeasHOro npudopa

Koadduument, yuutbiBaronmii BO3AEUCTBHE CIOCOOa 3alIUTHI OTOMHUTEIHHOTO
npubopa Ha ycnoBus TerioooMeHa. [lpu ero BBoje MOMXKHO BOCHOJIB30BATHCS
crpaBoyHOW WH(pOpMalMeld B BUJIE TUAIIOTOBOrO OKHA 3allliTa OTONUTEIbHOIO

npubopa.

MakcumanbHas IJIHA OTOMUTEIBHOTO iprubopa. Beon 3HaueHus () 03Ha4aeT, 4To
OTCYTCTBYIOT OTPAaHHWYEHHS] OTHOCHTEIBFHO JUIMHBI OTOIHMTENIBHOTO TpuOOopa.
[lporpamma cTapaeTcs Tak MOJ00paTh BEIWYMHBI OTOIHTEIBHBIX MPHOOPOB,
yroOBl MX JJIMHA He TpeBbliana Lmax. B ciyuae, ecny BBIOJIHEHHE ATOTO
YCIIOBHSI HEBO3MOJKHO, TO B cIiMcke omuOok ( MeHI0 Mtoru, komanaa OmuOKH)
Oymer TMOMEIIeHO COOOIICHWE O TMPEBBIIICHUH MaKCUMAIbHON  JIJTHHBI
OTOIMUTEIHHOTO TIPUOOpA.

KoadhdunmenT 3arekanuss 3 Uit OTOMUTEIBHOTO MPUOOPA, MOICOSAUNHEHHOTO K
OHOTPYOHOU cucteme. Ecnu mosie ocTaHeTrcs MycThIM, TO Tporpamma cama
onpeaenut  koddpdumment . B ciayuae  oTomuTeNnbHBIX  TPHOOPOB,
MIOJICOCTMHEHHBIX K JIByXTPYOHOU CHCTEME, 3HAUECHHE 3TOTO TTOJISI HTHOPUPYETCHL.

Homep (cuMBOJd) mOMENIEHHs, OTAlJIMBAEMOIO C IOMOIIBIO BBOJUMOIO
OTOMUTENBHOTO Mpubopa. brarogaps mpuMeHeHHIO Ha cXeMe 30H MOMEUICHUH,
nporpaMMa camMa B COCTOSHMM Paclio3HaTh, B KaKUX MOMEIICHUSX HaXOASTCS
OTOMUTENbHbIE MPUOOPHI, @ MO3TOMY 3TO MOJIE Yallle BCErO HYKHO OCTaBIISATh
nycTbiM. Ho ciyyaroTcs Takue cUTyaluu, B KOTOPBIX HeNb3s HAPHCOBATh 30HBI
MOMEIICHUH CIocoOOM, aBTOMATUYECKH MPUIHUCHIBAIOIIMM  OTOIUTENbHBIC
npuOOpPHI K TOMEIIEHUSM, WK B CUTYallUH, IJ1€ OTOMUTENbHBIN MPUOOop NpUnucaH
K JpyromMy IMOMEIIEHHIO, a HE K TOMY, YTO Ha pucyHke, Torna B mosie Ilom.
HE00X0/IMMO 33J]aTh COOTBETCTBYIOLIHI CUMBOJI TIOMELICHHUS.

Buumanue !!!

DyHKIUS ABTOMATHYECKOI0 NPHUIHCHIBAHUS OTONHMTEIbHBLIX NMPUOOPOB K
30HAM MOMeIIEeHUIl, pacnpene/sieT OTONUTEJNbHbI MPUOOP K MOMENIeHUI0, B
30He KOTOpOoro oH HaxoautTcsa. Hu oquH pparMeHT OTONUTEIHLHOTO Mpudopa
He J0JIKeH BbICTYNATh 32 30HY MOMeIleHus.

[IporpamMMa aBTOMaTHYECKH CUMTHIBACT KaKk WH(MOpPMAIHIO 00 IMOJAIIIEM U 00paTHOM YYacTKe

OTOMUTEILHOTO PUOOpa, TaK U O CITOCOOE ero MOAKIIIoUeHUs (CHU3Y, cBepXy, VK u T.11.).

HaHHI)Ie, Kacaromuecs HaApUuCOBAHHOT'O OTOIIUTEIIBHOT'O an6opa MOXXHO TaK>X€ BBOJHTH ITO3THEC

MOCJIe CO3/IaHus BCEro )parMeHTa 000py10BaHUS.

5.5.3 Iloab30BaHue pacKpPbIBAIMIMMHUCH KHOMIKAMU

Bo Bpemsi pucoBaHMs OTONUTEIBHBIX MPUOOPOB M JPYrHX 3JIEMEHTOB OOOPYIOBAaHHS OYECHb

yI0OHO TOJIB30BATHCS PACKPBIBAIOIIUMHUCS KHOMIKaMH. X MOXHO y3HATh MO 3a4€PHEHHOMY IIPaBOMY
HIDKHEMY YITIy.

Kak ¢GyHKIMOHHpYET pacKpbIBAIOLIAsACS KHOIMKA, OMHCAHO Ha mpuMmepe KHONKU OTonuTe/bHbIe
NpuoOOpPHI NaHeIbHbIE.
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5. BBoa AaHHbIX

CranpmaptHo, BbBIOOp KHONKM OTonMTelbHbIe TPHOOPHI TMaHeJAbHbIEe TPUBEAET K
MEPEKITIOYEHUIO MTPOrPaMMbI B PEXKHUM PHUCOBAHHS MAHEIBHOTO OTOMUTENHLHOTO MpUOOpa C BBICOTOU
60 cM. K kHOTKE MOKHO MPUMHCATh KOHKPETHBIE OTONUTEIbHBIE MPHOOPHIL. J{71s1 3TOro He0OX0UMO:

1. HampaBUTh KypcOp MBIIIM HAa PACKPBIBAIOLIYIOCS KHOIKY . CBSI3aHHYIO C IIaHEIbHBIMU
OTONMTENBHBIMU TPUOOpaMU;

2. HaXaTth M ACPKaTh JICBYHO KJIABUINY MBIIIA (qepe3 MI'HOBCHUC PACKpPOCTCA CIIMCOK C
OTOIINTCIIBHBIMHA an6opaMH, IMPUITMCAHHBIMHA K I3TOM KHOHKe);

Ll BEZNALS o
LF Paiin Opaska Baa O Packpbisatowasics BpareTpel OkHo Crpaeka -8

KHOMKa -
DEHE R D Dhr—— (o {62 @ 0
¥oas ohagnasss, NEa

— I
e\. Q¢ |EI: Cnucok oTonuTenbHbIX Npu6opos,
200, =143 Noiass, yian CBSI3aHHbIX C KHOMKOM

k

E
R 1 T EEARE] [aia] 4 [ BbiGop oTonuUTENnbHbIX NPUGOPOB,

nomMeljaemMbiX B CMMCOK

CHMB OJ | in | CHIE 0.

) i |
iim&m&:m;{@f [l v e TR Gmiel ]

025 000 JnemeHt Ges S303HHOMD CHMMEDNA.

EFEEREE I

e

Puc. 5.12. Cnncok, cBsi3aHHbI C pacKpbIBaOLLIENCS KHOMKOM

3. B cniucke BbIOpaTh no3unuio JodaBb, ynanu,

4. mpy TOMOIIM BBICBEUEHHOrO AuanoroBoro okHa KarajioxkHble NaHHBbIE - OTONHMTEJbHbIE
npuoopsl BHIOpPAaTh TE OTOMUTENBHBIE MPUOOPHI, KOTOPBIE AOJKHBI OBITH MPHUMHCAHBI K 3TOU
KHOTIKE.

KaranoxHbie gaHHbIe - OTOMWTEIbHLE I'Ipl»lﬁl:lpbl E

OnucaHWe MNpoUzEOOHTENE

OTonUTENbHBIA NPHGOP CTAaNbHOA NAHEALHLIA |PUHHI] |
Rettig-Purmo, Tun C11, H = 600 mm.

‘ é HHthopraauma .. |

JocTynHEIE GTOMNMT. NPUGOPE! BrifipaHHEIE OTONMT. NpHAOpE!
o cmt : o1 cms0
= c=45 + i Konvposare =T c=-90
=l c=-60 (e = Uparars =L c11-60
[= C=90
[=I C11-30
[=I C11-45
[=I C11-90
[=I C22-30 -

HocTynHels 3 nereHTe: 497

BriGop NpouzECAMTENS:

|Bce j|

Tun oS0pYLoBaHMA;

|V Bee j| BrifpanHeie 3 nereHTen; 3

‘\/ 1] ||x EITMEHal

? LCrpaeka |

Puc. 5.13. OunanoroBoe okHO KaTanoxHble AaHHbIe - OTONUTENbHbIE NPUBOPLI
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5. BBoa AaHHbIX

Hixe onmcansl 3Ha4eHUS OTJICNIBHBIX ITOJIEH JUAI0rOBOrO OKHA.

Onucanue - moJjie TEKCTOBOE

B aTOM norne BbICBEYMBAETCA ONUCaHWe, CBA3aHHOE C KaTanoXkHbIM CUMBOIOM OTOMUTENLHOrO NpuGopa, ykasaHHoro B cnucke [JocTynHble
oTonuTenbHbIe NPUMGopPLI MK BbiGpaHHbIe OTONUTENbHbIE NPUGOPLI.

HPOI/BBO}IHTCHL - I10Jie TEKCTOBOE

[Mone cogepXuT cMMBON NPON3BOAUTENS, YKa3aHHOro oTonuTesibHoro npwﬁopa.

ﬂOCTy]’[HBIe OTONUTEC/IbHBIC npnﬁopbl = CIIUCOK

Cncok cnyxuT Ansi Bbibopa crMBona OTONMUTENBHOTO Npubopa cpeamn Bcex CMMBOIOB B 6a3e kaTanoxHbIX AaHHbIX. YTobbl 0QHOBpEMEHHO
BbIAENNTb HECKOMBbKO CMBOMNOB HEOOXOAMMO AepxKaTb HaxxaTown knaswwy Shift unu Ctrl.

BoiOpaHHbIe 0OTONMTEIbHBIE IPUOOPBI - CIUCOK

Cnncok cMmBOrnoB Bbl6paHHbIX OoTOoNUTENbHbIX I'IpVIGOpOB. PeKomeH.qyeTcn BbI6VIpaTb TONbKO T€ oTonUTEsbHbIE I'IpVI60pr, KOTOpbIe 6y£l,yT
NCNOJ1Ib30BaTbCA B TEKYLLIEM NPOEKTE.

Bob160op mpou3BoIUTE IS - CIIHCOK

Cnncok cMBOoB npoussoguTenen, B KOTOPOM NP MOMOLLM MbILLIW UMK KnaBmaTypbl MOXHO BbI6QaTb COOTBGTCTBy}OUJ,VIVI CuMBOI. Bbl60p
KOHKPETHOro npoussoanTena npueeneTr K OrpaHU4YeHUo Cnucka CUMBOJIOB OTOMUTENbHbIX I'IpI/I60pOB, B KOTOpPOM 6y,D,yT TONbKO
oTonuTenbHbIe I'IpVI60pr, BblNyCKaeMble€ yKa3aHHbIM npon3sogutTeniemM.

Tumn o00pyn0BaHus - CHHCOK

Cnucok TMNoB obopyaoBaHust (B AaHHOM criydae - TUMOB OTOMUTEMbHBIX NPMOOPOB), B KOTOPOM MPW MOMOLLUM MbILLM UNW KNaBvaTypbl
MOXHO BblbpaTb COOTBETCTBYIOLLMIA TUM OTOMUTENBHBIX MPMBOPOB (Hanp., OToNUTENbHbIE NPUGOPLI NaHerbHble). BbIGOP KOHKPETHOrO TMNa
NPUBEAET K OrPaHUYEHMIO CNINCKA CUMBOJIOB OTOMUTENbBHBLIX MPUBOPOB, B KOTOPOM BYAYT TOMNLKO YKa3aHHbIE TUMbI.

Konuposats - kHOnKa

Ota KHorka CNY>XUT ONA KONMPOBaHUA BblAENEHHbIX CUMMBOJIOB OTOMUTENbHbIX I'IpM60pOB M3 crnucka nOCTyI'IHbIe oTonuTesibHble
I'IPVIGOpr B CNUCOK BblﬁpaHHble oTonuTesibHble I'IpVIGOpr. KonupoBaHne npoucxoaut Takke npu AOBYKPaTHOM LUenkKaHbe CuMBOSia
OoTOoNUTENbHOro npm6opa B Cnucke nOCTyI'IHbIe oTonuTesibHble I'IpVIGOpr.

YaaauTh - KHONKA

LU,eJ'IKaHbe Nno 3TOW KHOMKe BbI30BET yAoaneHne BblaeNeHHbIX CUMBOOB U3 ChUCKa BblspaHHble oTonuTtesibHble I'IpVIGOpr. YpaaneHve
NPOUCXOOUT TaKKe Npu ABYKPATHOM LLeNkaHbe CMMBOJ1a OTONMUTESIbHOIO an60pa B CnucKe BblspaHHble oTonuTenbHbIe I'IpVIGOpr.

Co3naBast CIIMCOK AJIEMEHTOB, CBSI3aHHBIX C KHOMKOW, HEOOXOAMMO MOMHUTH, YTO MOKHO B HErO
J00ABIIATH TOJBKO T€ OTOMUTENbHBIE MPUOOPHI, TUIT KOTOPBIX COrJIaCOBaH C THIIOM KHOMKH (HAIp.: B
CIHCOK, CBA3aHHBINA ¢ KHONKOM OTomuTe/ibHbIe NPUOOPHI MaHeJbHbIe MOKHO J00aBUTH TOJIBKO
NaHeJIbHbIE OTOMUTENbHbIC PUOOPHI ).

Uckntouennem sBisitorcsi KHONKKA ITIpOM3BOJIBHBIN THII OTONUTEILHOIO Npudopa (m,), K
KOTOPBIM MOJKHO TIPUITMCATh IPOU3BOJILHBIC OTOMHUTENbHBIE MPUOOPHI, JOCTYIHBIE B Karajore
MIPOrPaMMBI.

[Tocne co3manms cucka 000pynoBaHus (B 9TOM MPUMEPE MaHEIBHBIX OTOMUTEIBHBIX MPUOOPOB)
OMH W3 OTONHUTENBHBIX MPUOOPOB HYXHO CBS3aTh C pacKphIBaromeicss KHomKou. Jlms atoro
HEOOXOINMO:

1. 3aHOBO HampPaBUThH KypCOP MBIIIM HA PACKPBIBAIOILYIOCS KHOIIKY , CBSI3aHHYIO C ITAHEJILHBIMU
OTONUTENIBHBIMU PHOOpaMHu;

2. HaXaTh M JiepXaTh JIEBYI0 KJIABUIIY MBIIHK (4Yepe3 MIHOBEHHE pACKpPOETCsl CIHUCOK C
OTOMUTENBHBIMU ITPUOOPaMHU, TPUIHCAHHBIMU K 3TOM KHOIIKE);

3. B pacKpbIBaIOIIEMCs CITUCKE BEIOPATh COOTBETCTBYIOIINI CHMBOJI OTOMUTEIBHOTO pUOOpa.
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Lt BEZNAZWY_GRD - [Mannuie - Pucysku] 9 [=]
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Puc. 5.14. Bbibop oTonutensHoro npubopa, CBA3aHHOIO C packpblBatoLLLENCS KHOMKOW

BrinonHeHue nepeuncieHHbIX BBIIE ONepaluil MPUBEAET K TOMY, YTO KaXIbIM pas, Mpu HIeTIKe
M0 KHONKE C OTOMUTEIHHBIM MPUOOPOM, MporpaMma OyIeT MEepeKIIoYaThCss B COCTOSHUE BCTABKU
KOHKPETHOTO OTOIHUTEIBHOTO MprOopa.

VIeHTUYHBIM CITOCOOOM CO3JAI0TCS CITUCKU O0OpYHOBaHHS (HAMp. apMaTrypbl) U BBIOMPAIOTCS
KOHKpETHBIE YCTPOWCTBA, CBS3aHHBIE C JPYTMMH PACKPBHIBAIOIIMMHUCS KHOIKAMH, PACION0KEHHBIMU
Ha [IAHENN KIIMH PUCOBAHMS.

5.5.4 PucoBanme Apyrux morpedureseii Temnia

Ha cxeme ¢ o0opynoBaHreM MOKHO TaK)kKe€ BCTaBUTh APYrHe MOTPEOUTENH TEmia ¢ U3BECTHON
MOIITHOCTHIO M THAPABIWYECKUM CONPOTUBIEHUEM. Il 3TOrO CioykaT KHOMKH B IpPaBOM yacTu
3akinaaku OronurebHbIe MPUOOPDI.

5500n0ss81,2, |0 6 ey
== e A0 B A= S R AR

Puc. 5.15. 3aknagka OtonutensHble NpUoopbI

[Tocne w300pakeHUsT APYroro NOTPEOUTENs Tella B TAOJWYHOM YacTH MOXHO BBOJUTH
CBSI3aHHBIE C HUM JIaHHBIE.

i

S EEE/ gl _ O
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1350 20 12000 5 |[H - 2 1
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Puc. 5.16. TabnuiHasa yactb okHa [aHHble - PucyHkn ¢ Tabnuuen ong BBoaa AaHHbIX C ApYrMMuy
notpebutensmu Tenna

B otnenbHbIE CTONOIBI TAOIHUIIBI CICTYET BBOAUTH CICIYIONIYIO HHPOPMAITUIO:

Q, [B1] Pacuernas TermioBast MOIITHOCTH TOTPEOUTETIS.

G, [kr/c] PacuetHslii pacxo] BOJBI, Mpoxosiieit yepe3 norpedbutens. Ilone Moxer ocraBaTbes
HE3aIlOJIHEHHBIM, [IPY 3TOM IIPOrpaMMa cama pacCUUTacT PacxXo BOJBIL.
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dt, [K] PacuetHoe oxnakneHwe Boabl B moTpeOuTene. Ecmu mosie ocTaHETcsl MyCThIM, TO
3HAUEHHUE PACUYCTHOTO OXJIAXKICHHUS BOBI Oy/IET B3ATO M3 OOIIMX JAHHBIX.

dP, [Ila] TmapaBiaudeckoe CONMPOTUBICHHE TMMOTpeOUTENs Teruia (MajJeHUe JaBJICHUS B
noTpeduTeNe) B paCueTHBIX YCIOBUSX.

V, [1] EMkocTh moTpeouTerns.

Onucanne [lononuutensHas nHbopManus o moTpeduTene Tera (IPOU3BOJIbHBINA TEKCT).

Brogs nannsie B cronbnax G u dt, HE0OX0AMMO MOMHHTB, YTO JIJIS JAHHOTO MOTPEOUTENS TEIlIa
MOKHO BBOJIUTH TOJIbKO OJIHY M3 ATHUX BEJIMYMH. B OOJBIIMHCTBE CIy4acB BHITOJHEE ONEPHPOBATH
OXJIQKIEHUEM BOJIbI B TTIOTPEOUTETIE.

5.5.5 PucoBanue u coefuHeHne TPyOONpPoOBOI0B

[Tocne pucoBaHWs OTOMUTENHHBIX MPHOOPOB OYEPEHHBIM IIIATOM SIBISICTCS PHCOBAHHE CETH
TpyOompoBoaoB. /[ 3TOro HEOOXOMUMO Ha HaHenW (YHKIIMM PUCOBAaHUS BBIOPATH 3aKIAJKY
Tpy6onpoBoasbl ¥.=f:, a 3aTeM pACKPBLIBAIONIVIOCS KHOMKY, MPEICTABISIONIYI0 TPYOOIpPOBOIBI

[IOIAIOIIIHE E WJIM 0OpaTHBIC E

—m—ml el D =S |
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Puc. 5.17. 3aknagka TpybonpoBoabl

[TonoO6HO KHOMKAaM OTONHTENBHBIX HPUOOPOB, K PACKPHIBAIOLICHCS KHOIMKE TPYOOIPOBOIOB
MO’KHO IIPUIIUCATh KOHKPETHBIE TUIIBI TPYO.

B mporecce pricoBanusi mporpaMMa aBTOMAaTHUECKH COCIMHSET TPYOOIIPOBOIBI MEXKTY COOOH U C
JOPYTrMMH  3JIeMEHTaMH  000pyloBaHMs (OTONHUTENbHBIMH TNpHOOpaMH, HMCTOYHHKAMH TEIUIa,
pacnpesenuTeNsMi U T.I1.). B Touke coequHeHus MosBIisieTcss Oenblii mpsAMOyroibHUK. OTCYTCTBHE
NpSIMOYTOJIBHUKA CBUJIETEIBCTBYET O TOM, YTO HOAKIIIOYEHHE HE OBbLIO BBHIMOIHEHO. B TakoMm ciyyae
HEOOXOAMMO MICIKHYTh MBIIIBIO 110 HETIOAKIIOUEHHOMY TPyOOIIpOBOY.

Touka coeQuHeHunsA
Tpy6onpoBoJoB

I
4

Puc. 5.18. Mpumep npaBunbHOro coeanHeHns TpyoonpoBOaAOB

3l

Ecnu coenuHenne He ObUIO BBINOJHEHO, CIEAOBATEIBFHO - 3TO HEBO3MOXKHO C/enaTh. Takas
CHUTYaIsl TIPOUCXOIUT B CIydae MOMBITKH MOJCOSTMHEHHS MOIAIOINX TPYOOIIPOBOAOB K OOpaTHBIM
WIA TIOMBITKH TOAKIIOUEHHSI OYEpPEeTHOr0 TOAIOIIero TpyOormpoBona (Wiawm oOpaTHOTO) K
OTOMUTEIHHOMY IIPUOOPY, KOTOPBIH yKe UMEET CBOM Mojaromuil (1iau o0paTHbI) TpyOOIpOBO/I.
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HecoenunHeHHbIe |
TOUKMU

3.

_.i

Puc. 5.19. MNMpumep He nogcoeanHeHHoro TpydbonpoBoaa

OTtonuTenbHBIA MPUOOP UMEET HECKOIbKO "TOpsiuuX' TOYEK, K KOTOPHIM MOYKHO MOJKIIOYUTH
TpyOompoBoabl. UTOOBI MOAKIIOYHUTH TPYOONPOBOJ K OTOMUTENLHOMY MPHUOOPY, JOCTATOYHO
npUOJIM3UTE €ro KOHell K 00JIaCTH TOr0 MecTa, Te OH JAO0JDKEH ObITh nojacoenuHeH. [Iporpamma cama
BbIOepeT OmKallllyl0 TOUKY MOAKIOYeHHsa. KomuuecTBO M JOKamu3alusl TOpSYUX TOYEK
MOJKJIFOYEHUS 3aBUCUT OT THUIIa OTOMHUTENBHOTO Mpudopa. Eciu k oronurenbHOMY IpubOpy yxke Obul

MOJKJIIOUYEH KaKOW-HUOYIb TPYOOIIPOBO, TO MOAKIIOUYEHUE JPYroro TpyoOIpoBoa TaKOTo K€ THIIa
HEBO3MOXKHO.

Buaumanmue !!!
Ha cxeme Heo0X0aUMO Bceraa U300pazkaTh MOACOeJUHEHNE OTONNTEIBLHOI0 TPyOONnpoBoaa
Tak, KaKk OHO OyaeT BbIIVIsAeTh B peajbHOCTH. Hcxoas uM3 pucyHka, nporpamma
pacnmo3HaeT BapHAHT MNOJAKJIKYEHUs] OTONMUTEJLHOr0 mNpuUOopa W  MoaOUpaeT

COOTBeTCTBYWOIIIHE KOIPPUIIHMEHTHI, KOPPEKTHPYIOIIHE €ro TeIiooTaauyy (Hamp., Npu
NMOJAKJIIOYEHHMHU: T10a49a CHU3Y, 00paTKa CBepXy).

[Iporpamma cHaOkeHa (QYHKIMEH MOMOIIM COEAMHEHUs TpyOorpoBoaoB. Eciau konel
HApUCOBAHHOTO WJIM TMEPEMEIIaeMOro TpyOOrmpoBoaa HAXOAUTCS OJIM3KO K JIpyromy TpyOOIpOBOILY
WINA OTOIUTENLHOMY MPUOOPY, TO MPOrpaMMa cama BBIIOJIHUT MOAKIIOYEHHE. ITY (PYHKIIHIO MOYKHO
BBIKIIIOUUTH. C 3TOM 1enpi0 HeoOXonuMo B MeHI0 Bug mnu B MeHI0 ObICTpOro jioctymna BhIOpaTh
koMmaH Ty CBOWCTBA PUCYHKA M B BHICBEYEHHOM JIMAIOTOBOM OKHE BBIKIIOUUTH Nojie oniuu [lomoms
NPH COeNHEHHU.

Ecnu BO3HMKHET HEOOXOIMMOCTh HAPUCOBAThH (PparMeHT 00OPYAOBaHUS B JPYrOM MECTE, TO JIJIs
MOJICOEIMHEHUSI 3TOM 4YacTh K OCTAJIbHOMY OOOpPYIOBAaHHUIO ClEAyeT HCMojib3oBaTh CoennHeHHe

T
yAaJleHHbIX TPyOONPOBOIOB (KHOIKA [2 |).

100 %

|
I
i__
e

Puc. 5.20. CoeguHeHune yganeHHbIx TpybonpoBOAoB

—B—-——T————

CoenuHeHHE YAAJIEHHBIX TPYOOIIPOBOJOB MOXET OBITh MOJAKIIOUYEHO TOJIBKO K CBOOOIHBIM KOHIIAM
TPYOOITPOBOIOB MJIM KBAPTUPHOTO PACTIPEACTUTEIS.
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5. BBoa AaHHbIX

+6.80

Q\zso __?_ —

Puc. 5.21. dparmeHT cxembl C HApPMCOBaHHbIMK TPYOONPOBOAAMMU

J171s1 BBO/Ia JTAHHBIX, CBSI3AHHBIX C HAPUCOBAHHBIMU TPYOOTIPOBOIAMH, CITYXKUT TabiuIa JaHHbIe -
TpyOonpoBOIbI, HAXOIAIASCS B TAOIUIHOMN YacTH.

S \r RG] R _ S
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1
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Puc. 5.22. TabnnyHasa yacTb okHa [JaHHble - PUcyHKM ¢ Tabnuuen anst BBoga AaHHbLIX O TpybonpoBoaax

B otnenbHbIE CTONOIBI TAOIHUIIBI CIICIYET BBOAUTH CICIYIONIYIO HH(POPMAITUIO:

Tun

Yuact

H3. [%]

dn [MmMm]

3aMEHSAIOUMI CUMBOJ THIIA TPyO, M3 KOTOPBIX BBINOJIHEH Yy4YacTOK. THIBI TpYO,
CBA3aHHBIC C 3aMCHAKOIIMMU CHMBOJaMU, HeO6XOI[I/IMO OIpcAC/INTb, BbI3bIBAA
muanoropoe okHO JaHHble - OOmme ¢ moMomiplo KoManiasl OOmme, KoTopas
HaxXoJuTCsa B MCHIO Q&HHBIG.

Howmep (cuMBOI) cTOsIKA, K KOTOPOMY MPUHAIUICKUT aKTYaJbHO BBOAMMBINA y4acTOK.
Wudopmanmo o0 HOMepe CTOsIKA MOXXHO HE BBOJWTH, TaK Kak IporpamMma
rpaguyeckuM CrocoOOM CUHUTHIBAET COCAMHEHHE YYaCTKOB M JIPYTHUX DIIEMEHTOB
obopynoBanus. OHAKO, OTCYTCTBHE HH(POPMAIIMU CHIIBHO 3aTPY/AHSET YTEHHE UTOTOB
pacyeToB, MPEICTaBICHHBIX B TAOJIWYHOU (hopMme.

Homep (cuMBOI) akTyalbHO BBOJUMOrO y4acTka. JTa s4eika MOXeT ObITh He
3aMoIHEeHa, KaK U IPebIIyIas s;ueika.

VctipaBHOCTb M30JIALIMY, MTPUMEHSIONIENCS Ha Tpyoonposoe. Eciu TpybonpoBox He
u3onuposad, T0 M3. = 0%. B ciyyae mosHOCTbIO M30JMPOBAHHOTO TPYOOIPOBOJA
N3.= 100%. VcnpaBHOCTh M3OISIMH Ha TPYOOIPOBOJAX, MPOXOJSAIIMX uepe3 He
OTaIlIMBAaEMble TOMEIIEHHS, I0JDKHA OBITh HE MEHbIIIE, ueM 75%.

HomunanbHbli auamerp ydacTka. J[mamerp MOKHO BBECTH JIMIIb 33/1aB TUI TPYOBI B
cronobue Tum. IIpu BBome AuMameTrpa MOXKHO BOCIIOJIB30BATHCS —CIPABOYHOM

uHdopMalmelt B hopMe AUAIOrOBOrO OKHA CO CIMCKOM JOCTYIHBIX IUAMETPOB
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5. BBoa AaHHbIX

L [m]

IlomMm.

OTBeTB.

JlnuHa BBOAMMOTO y4yacTka. Tak kKak mporpaMmMa COXpaHseT Ha CXeMe BEepTUKaIbHBIH
MacmTad, TO MpU BEPTUKATIBHBIX y4acTKax 3Ta sYelka MOXKET OBbITh HE 3aroHEHa
(mporpamma cama ompesenseT ee JIHHY). [ Topu30HTaIbHBIX YY4acTKOB, KOTrJa Ha
CXeMe€ OHHM HapucOBaHbI 0e3 MacmiTaba (4aile BCero HeT BO3MOXKHOCTH HApHCOBATh
CXEMy C COXpaHEHHEM TOpPH30HTAILHOTO MaciiTada), B 3TOM IOJie HY)KHO 33/1aTh UX
JUTAHY.

Buumanue!!!

Heo0xoanMo 3a1aBaTh M0 OTAEJIbHOCTH JJIMHY MOJAIOIIUAX U 00PATHBIX Y4aCTKOB
TPYOONPOBOAOB. 3ajaHKe JUIMH TOJbKO MOAAIIMX TPYOONPOBOJIOB HJIH TOJIbKO
00paTHBIX, KaK U 32/IaHUe CYMMAPHOM JJIMHbI MOJAIOIIUX U 00OPATHBIX HA OJTHOM
y4acTKe siBJIsIeTCSl HEIOMYyCTHUMbIM.

Eciim y4acTok COCTOMT W3 HECKOJIbKHX OTPE3KOB, TO JUIS KaXKI0r0 W3 HHX
HEe00X0IUMO 33/1aTh OT/IeJILHO JAJUHY.

%

g

|
|
|
;_ Ana kaxaoro us orpe:u(os]

y4acTKa HY)XXHO OTAenbHO
3apath ANUHY

|
L/

Howmep (CI/IMBOJ'I) IMOMCHICHUSA, B KOTOPOM HAXOIUTCA BBOHHMBIﬁ Y4aCTOK. Bnaronapﬂ
HCITOJIB30BAHUIO Ha CXEME 30H ITOMEIICHHI nporpaMma B COCTOJIHHHU CaMa
PaCIIO3HATb, B KAKUX IMOMCIICHUAX HAXOIATCA Tp}I6OHpOBOI[I>I, H B CBA3U C 3THM 3TO
moJIC 4Yalmc BCCTO MOXHO OCTaBJIATH ITYCTBIM. Ho OniBaroT Takue CUTyalliu, Koriaa
HCJIb3d HApPUCOBATL 30HBbI HOMCI.HGHPIIZ CHOCO6OM, IO3BOJIAIOIIEM aABTOMATHYCCKOC
MMPUIIMCBIBAHHC TPYGOHpOBOI[OB K IOMCHICHUAM, HJIHM, KOI'/Ia YH4aCTOK MPOXOAUT UCPE3
APYyroc nmomMemeHne, a HE 4Y€pe3 TO, UTO YKA3aHO HAa PHUCYHKEC, B 9TOM CJIy4dac B I10JIC
Ilom. HYXHO 3a1aTb CUMBOJI IIOMCIICHU .

Buumanue!!!

@OyHKIUS ABTOMATHYECKOr0 NPUINMCHIBAHUS YYACTKOB K 30HAM IOMeIleHUH
OTHOCHT YYacTOK K NOMeEILIeHHIO, €CJIM B 3TOH 30He HAXOQUTCSl ero cepeauHa.
Ecau yyacrok TtpyOompoBoaa NPOXOAUT Yepe3 HECKOJbKO IOMeELIeHUi, TO
nporpaMma  Tpel0yeT pa3leluTh €ro HAa OTpPe3KH, OTHOCSIIHecs K
COOTBETCTBYIOLLIUM MOMeEIIEeHUSIM.

Tumn oTBeTBIEHUS, PACTIOIIOKEHHOTO Ha yYacTKe B CIydae, €Clid OH He OJIUH
MOJIKITIIOYEH K MpeAbLayieMy ydacTky. [Ipu THIIOBOM o icoeAMHEHUH K CTOSIKaM U
OTOMMUTENBHBIM ITPUOOpaM MporpaMma cama pacro3HaeT TUIl pa3BETBICHUS U B
JTAHHOM CJIydae 3TO ToJie HY)KHO OCTaBUTh IMycThIM. Ho eciiu HapricoBaHHOE Ha cxeme
OTBETBJICHUE HE BIOJIHE COOTBETCTBYET PEaTbHOMY COETUHEHUIO TPYOOIIPOBOIOB, TO B
3TOM MECTE HYKHO YCTAaHOBHUTbH THI OTBETBJICHUA. VIMeI0TCS B pacriopsyKeHUN
CIIEAYIOIINE BU/IbI OTBETBICHU:

TRP - TpoWHUK MPOXOIHOM,

TRO - TpoilHMK MOBOPOTHBIN;

CZWP - kpecToBUHA MPOXOHAS;

CZWO - kpecToBHHA MOBOPOTHAS,

ROZG - pazserBienue tuna «T».
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5. BBoa AaHHbIX

Ote/dyr Ilporpamma cama paclo3HaeT BHJAMMBIE HAa PHCYHKE W3MCHCHHS HaIpaBIICHUS
YYaCTKOB W CTaHAAPTHO TMOJAOMPAET B 3TUX MECTax AyrH. Eciaum BMECTO Iyr JOHKHBI
OBITH TIOJI0OpaHBI OTBOIBI, TO B 3TOM MOJI€ HY>KHO BcTaBuTh cuMBosl KOL, B npyrux
cirydasx 3TO rnoJje MOJKET OCTaBaThCs MTyCTHIM.
Buumanmue!!!
HeBuaumble Ha cxeme Iyrd WJIH OTBOAbI HEO0OX0IUMO BBOJHMTH JIONOJHUTEIHHO
HA pHCYHKe, BBIOMpasi COOTBeTCTBYIOIHE (ACOHHBIE H3AeIHA € 3aAKJIAAKH

TpyoonpoBoab "'\Ef{ Ha naHean QYHKIWI PUCOBAHMS.

[Iporpamma He HyMepyeT y4acTKH aBTOMAaTHUYECKH, HO OJjlarosapsi MHTEUIEKTYalbHOM
GYHKIIMM pa3sMHOKEHUs] (parMEeHTOB PHCYHKa, OHAa B COCTOSHMM aBTOMAaTHYECKH
COXPAHATh CTWIb HyMEpalUH, YCTAHABIMBAEMBIM IPOECKTHPOBIUMKOM. biaronmaps
3TOMY, MOXHO TIOJIyYUTh TOHATHYIO CHCTEMY HyMepaluu >JIeMEHTOB 000pYyIOBaHMS.
Ilepen HagaoM BBOJA JAHHBIX JIy4YILUE BBINOJIHUTH COOTBETCTBYIOIIYK) HYMEDALIWIO

TPYOOIIPOBOIOB.

5.5.6 PucoBanue (pacOHHBIX M3/1eJIMI U apMaTypbl

[Tocne w300pakeHUs: TPYOONPOBOJOB HEOOXOAMMO TIOMECTHUTh HAa HHUX COOTBETCTBYIOIIHEC
(dacoHHbIe M3METUS W apMarypy. PacrosiokeHHas Ha maHenw (YHKIIMHM PUCOBAHHUS 3aKJIaKa
TpyO6onpoBoabI COACPKUT KHOMKH, CIy)KAllUe Ui BCTaBKH (PACOHHBIX HM3IENUil (M3rud, 00XOf,
CyXeHHe, OTBOJbI U T.I.). Ha TpyOompoBogax HE0OXOJUMO BBOIUTH 00XOJA TPYOOIIPOBOAQ, WU3THO
TpyOOIIPOBO/IA, CY)KCHHE, paclIMpPEHUe, KOMIICHCATOPbI, OTBOIBL [Iporpamma cama pacro3HaeT
BUJIUMBIC OTBETBJICHHS (TPOWHHMKHM WJIM KPECTOBHHBI) M OTBOJBI, a TaKXe CY)KCHHE B CiIy4ae
TOJIKJIFOYCHUS TPYOOITPOBOIOB JIBYX PAa3HBIX THAMETPOB.

Jlns BCTaBKM apMmarypbl Ha MaHend (YHKIMMA PHUCOBaHHUA HEOOXOAMMO BBIOpATh 3aKIIAAKY
Apmartypa }\ﬁ, a 3aTeéM pPAcKpLIBAIO Csl_KHONKY, MPEACTaBJISAIONIYI0 THUIIBI BCTaBIISIEMOM

apMaTypbl, HalTpUMEP, TEPMOCTATUUECKUI BEHTUIIb .

1o 11, 191, 9,9.8. 6,3, 0V mm S0 e R 1,2,
= A = A8

Puc. 5.23. 3aknagka Apmartypa

[Iporpamma He HajaraeT HUKaKMX OTPAaHUYECHUN K KOJUYECTBY U BUIY apMaTyphbl, pa3MeIiaeMoin
Ha OJlHOM y4dacTke. Ho Bo Bpemsi pacyeToB MOKET MOSBUTHCS HEOOXOAUMOCTh YalEeHUsI HEKOTOPBIX
AIIEMEHTOB.
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Puc. 5.24. TabnnyHasa yacTb okHa [JaHHble - PucyHkn ¢ Tabnuuen ans BBoga AaHHbIX 06 apmatype

Jlis BBOJAa NTaHHBIX, CBSI3aHHBIX C HApUCOBAHHOW apMaTypol, CIy)KUT TabOnwma [aHHblE -
ApmaTtypa , HaxoIAIIasICs B TAOJIMYHON YaCTH.
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5. BBoa AaHHbIX

B oTnenpHBIC STUCHKHM TaOIHUIIBI HEOOXOAMMO BBOJUTD CIICIYIOIIYIO HHPOPMAIIHIO:

CumBoa  KaramoxHblif cuMBONI Tuma apMmarypbl. [Ipm BBIOOpe cHUMBOJA apMaTypsl MOXHO
BOCIIOJIB30BaThCsl  cIpaBouHOM wHbopMmammer (ximaBumia F1) B Buae karamora
apMaTypbl WM TPH TOMOIIM KHONKH [¥] BHIOpAaTh M3 CIIMCKA CHMBOI apMAaTypBL.
Crucok coJep’KUT TOJBKO paHee BBIOpaHHYIO apMaTypy, 3aTO KaTajor IO3BOJISET
BBIOpaTh TPOU3BOJBHYIO apMaTypy HW3 Karajora MporpaMmbl. Eciym BO3HHMKHET
HEOOXOJMMOCTh M3MEHEHHUS THUIAa apMarypbl, HalpuMmep, OOBIYHOTO 3aIlOPHOTO
BEHTWIS HA IIAPOBOM BEHTWJIb, TO CIEAYET BOCIOJIb30BaThCS IMOMOINBIO B BHJE
Karasora, a He CIIMCKA.

dn [MMm]|  VYcranaBiMBaeMblii HOMUHAJIBHBIN JMaMeTp apMatrypsel. [Iporpamma aBTOMaTUyecKu
noI0MpaeT AUaMeTp apMaTyphl €CIIM OCTABUTh 3TO MOJIE ITyCThIM HIIM BBECTH 3HAUEHUE
0, o3Hauaromiee Moadoop auameTpoB. Eciu BO3ZHMKHET HEOOXOAMMOCTb YCTAaHOBKH
KOHKPETHOTO TUaMeTpa, TO HYXKHO ero 3a/ath 31ech. [Ipu BeiOope cuMBOIa apMaTyphl
MOKHO BOCTONIb30BaThcsi CrpaBoYHOW HMHQOpMalMEl B BUIE IUATOTOBOTO OKHA

g!I/IaMeT[Z apMaTyphl.
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Puc. 5.25. dparmeHT cxembl C HAPUCOBaHHbIMU (haCOHHBIMW U3AENUAMU U apMaTypon

5.5.7 PucoBanue 30H moMeneHuu

30HBI OMEIIEHUH MO3BOJISIOT rpauecKd COOTHECTH TPYOOIPOBOIbI, OTOMHUTEIbHbBIE TPUOOPHI
U apMaTtypy C MoMmelleHusiMH. braromaps um, mporpamMma MOXKET caMa OIpEesTh B KaKOM
MOMEIICHUHU BBIJCISAIOT TEIJIO OTENIbHBIE OTOMHUTEIbHbIE MPHUOOPHI, a TaKKe Kakoi TpyOOmnpoBO
OTJAeT TeIJIO B OT/AEIbHbIC TOMEUICHHUSI.

UroObl HapUCOBATh 30HBI MOMEIIECHHUM, Ha MaHead QYHKIMK PUCOBAHUS HEOOXOIMMO BHIOpATh

3akinaaky Koncerpykuus }"-_‘:.;"': , @ IOTOM KHOINKY 30Ha MOMeIeHUs r-r"] .

Buumanue !!!
Pucyst 30Hb1 oMeleHni, cjaeayer o0paTUTh BHUMAHUE, YTOObBI OHM He 3aXOIMJIM JPYr Ha
Apyra, He NepeceKaau OTONUTeIbHbIe MPUOOPHI M YTOObI UX Kpasi He COBNAIAJM C JIMHUSIMU
TPYOONIPOBO/0B.
Heo0xoquMo Tak:ke CTPEeMHUTHCH K TOMY, YTO0ObI TOPU30HTAJIbHbIE JIMHMH 30H MOMeIIeHUl
COBIIAJIAJIU € OCSIMU TlepeKPbITHIA.

Jlis BBOJA MaHHBIX, CBS3aHHBIX C HAPHUCOBAHHBIMH 30HAMH ITOMEIICHUN, CIYXHUT TaOyuvIa
Jlannbie - [loMenieHnst, HaXOAIIasACs B TAOJTUYHON YacTH.
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Puc. 5.26. TabnmyHas yacTb okHa [aHHble - PucyHkn ¢ Tabnuuen onsa BBoga AaHHbIX O MOMELLEHUSIX

B otnenpHBIC CTONOIBI TAOIHIIBI CIIEAYET BBOJIUTH CIEAYIONTYIO0 HH(OPMAIINIO:

CumBoa Howmep (cMMBOJI) HOMELIEHUS.

ten, [°C]  Pacuernas Temmeparypa Bo3ayxa B TOMEIEHUU.

Q,, [BT] PacuerHbie TemIonoTepy MOMEMICHUS.
Quom[BT] Temmonocrymienus B HOMEIICHHE.

Buumanue !!!

TemjionocTymjieHuss OT TPYOONPOBOAOB NPOEKTHUPYEMOro 0OOPYIOBAHHS II.0.
PACCUYMTBHIBAIOTCS M YYUTHIBAIOTCH MPOrpaMMoii, a M03TOMY HeT Heo0X0IMMOCTH
NMOMeLIATh UX B 3TOM CTOJ1011e

Onucanue Omnucanue IIOMEIICHHUS.

I[aHHBIe O INOMCHICHUAX MOXHO TaKXXC BOJHNTH B JHAJIOTOBOM OKHEC Q!aHHHe - HOMC!!!CHI/IH,
BbI3bIBACMOM B MCHIO z!aHHBIC IIpH IIOMOIIIY KOMaHIbI Ilomemenus.
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Puc. 5.27. dparmeHT ¢ HapMCOBaHHLIMM 30HAMWN MOMELLEHWNIA

5.5.8 PucoBaHue 3THKETOK 3J1eMEHTOB 000py10BAHMSA

DTHKETKH JIEMEHTOB 000PYIOBaHUSI JAIOT BO3MOKHOCTH ISl IPEACTABICHUS TAHHBIX U UTOTOB
pacyeToB Ha PUCYHKE CXeMbl 00OpyldoBaHMs. Yarie BCEro MOACOSAMHSIOTCS K TPYOONpOBOIAM H
apmarype.

UtoOBI HAPUCOBATH ITUKETKY dJIEMEHTa 000pyIOBaHUs (TPYOBI, apMaTyphl U T.I1.), CIICAYET:

1. Ha manenu QyHKIIMK prcoBaHUs BeIOpaTh 3akianky KoHcTpykuusi ;\_:.1{ , @ IIOTOM KHOIIKY

L]

ITHKETKA DJIeMEHTA

2. KypcopoM mblimu yka3ath 00BEKT, K KOTOPOMY JOJDKHA OBITH TOJKITIOYEHA STUKETKA M HAXKATh
JICBYIO KJIABUIITY MBIIITH.
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5. BBoa AaHHbIX

3. Z[ep;xa Ha)xaToi JICBYIO KJIaBUIIY MBIIIHU, IIPOTAHYTb TCKCTOBYIO YaCTb 3TUKCTKH B 3aJI[dHHOC
MCCTO PUCYHKA U OTITYCTHUTD KJIABUIITY.
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Puc. 5.28. dparmMeHT cxembl C HAPMCOBaHHBLIMM STUKETKAMKM TPYOOMPOBOAOB U apMaTypbl

I/IH(bOpMaHI/IH, PpacIoJIOKCHHAass Ha 3THKETKEC, 3aBUCUT OT O6B€KT3, K KOTOPpOMY 3THKCTKa ObL1a
noaACOCANHCHA. CocraB I/IH(i)OpMaI_[I/II/I, HOMGH_[aeMOI‘/'I Ha OTACIBHBIX 3THKETKaX B CXCMC C JaHHBIMH
U1 pacd€ToB, MOKHO YCTAHOBHUTL IIpU IIOMOIIM KOMAHIbI CDO[!MaT OTHUKCTOK 3JICMCHTOB,
BBI3BIBACMOM M3 MeHIO JJaHHEIC.

I[J'ISI YCTAaHOBKH COCTaBa I/IH(bOpMaHI/II/I, HOMGIHaeMOﬁ Ha 9THUKCTKax B CXCMEC C UTOraMHM pPACUCTOB,
CIIY’>KUT KOMaHa (DO[!MaT OTHUKCTOK 3JIEMCHTOB, BbI3bIBaCMasa U3 MCHIO Htorn.

5.5.9 3anojHeHHe TAOJMYHON YaCTH JaHHBIMU

Ecnu B mporiecce prcoBaHUsl CXeMbl CBOEBPEMEHHO HE BBOJWIMCH B TAOJIMYHYIO YaCTh JaHHBIC,
CBSI3aHHBIE C PUCYEMBIMH OOBEKTaMH, TO IMOCIE OKOHYAHUS PUCOBAHUS ATO HEOOXOIAMMO CJIIENaTh.
Jnst 3TOTO JydIie NepeKIIOYUTh MIPOrpaMMy B PEKUM MPABKH (PEJAaKTUPOBAHMUS) JaHHBIX OOBEKTOB,
YTO 3AIIUTHT OT CIyYallHOTO MEPEeMEUICHUS] WIN YIAJICHUS pelaKTHPYeMbIX 00BEeKTOB. UTOOBI 3TO
crenaTh, He0OX0IMMO Ha HaHeny (YHKIWU prcoBaHMs BHIOpaTh KHONKY IlpaBka JaHHBIX 00beKTa
|

JlaHHble 0OBEKTOB MOXKHO TOTOJHUTD, IIETKasi MO O4epear OOBEKTHl Ha PUCYHKE M BBOIS UX
JTaHHBIC B TAOJIMYHOM YaCcTH OKHA, MJIM MOYKHO BBOAMTH JIaHHBIE, BBLICNIHUB IIETIbIH (PparMeHT pucyHKa,
a 3aTeM BBIOpATh OYEPETHYIO 3aKIIaIKy B TAOJMYHON YaCTH.

UYroObl ONATH MEPEHTH B PEKUM PHCOBAHUS, HAa TMaHEIH (YHKIUH PHUCOBAHHS HEOOXOIMMO

BbIOpaTh KHONIKY PHCyil 00beKThI g

Brmonnassa I[eﬁCTBHH, OIMMCAHHBIC B BBIMICHPUBCACHHLIX ITYHKTAX, MOXHO, HAalIpUMCpP, HAPUCOBATH
dparMeHT 00OpyHOBaHHS, KOTOPBIA 3aTeM MOXHO KOMHPOBATh B JPYroe MECTO PUCYHKAa M TaKUM
o0Opa3zoM HapucoBaTh Bcio cxemy (Puc. 5.29).
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Puc. 5.29. CkonmpoBaHHbI oparMeHT 06opyaoBaHUs

OpHako 3TO peUleHHWe He SBISETCS ONTUMalbHBIM. IIporpaMMa mno3BOJSIET 3HAYMTEIHHO
YCKOPHUTDH pUCOBaHME, Onaroapsi pyHKIUSAM pa3sMHOKEHUSI B OMOJIMOTEKE TOTOBBIX OJIOKOB.

5.5.10 HUcnoab3oBaHHE FOTOBBIX 0JIOKOB

ITocraBnsiemas HpOI’pﬂMMOfI O0uOaMOTEKA TOTOBBIX OJIOKOB Ja€T BO3MOXXHOCTb JJIA 6bICTpOI>i
BCTABKHM TI'OTOBBIX (bpal"MeHTOB PUCYHKA. Ilocme BcTaBKM OJIOKa H€06XOI[I/IMO BBCCTH [AaHHBIC,
CBA3aHHBIC C €TI0 JJICMCHTAaMU. HpI/I HCIOJIB30BAHUHU T'OTOBBIX OJIOKOB CO3aHUC BBIICIIPUBCACHHOI'O

PpUCYHKaA 3aliMeT HECKOJIBKO CCKYHI.
YTo0OBI BCTABUTH T'OTOBEIM OJIOK B PUCYHOK, HY>KHO BBIIIOJIHUTH CIICAYIOIINC HeﬁCTBHHZ

1. Ha naseny QYHKIMM pHCOBAaHMs BHIOPATH 3aKIanKy PasMHokeHHe 1 0JI0KH P

1 Fi

2. B 3aKJaJIKe BBIOPATh OJHY U3 KHOTIOK, CBSI3aHHYIO C OJIOKaMH |$|£|ﬂEI

3

3. B BBICBCUCHHOM JHMaJOrOBOM OKHE BBEIOpAaTh COOTBETCTBYIOIIUI OJOK (PI/IC 5.30). Ilocne
Hakatus kiaBumn OK BeiOpanHbIH Giiok Oyzner 3amucan B Oydep oOMeHa, a Kypcop MBIIIH
I

Oynmer umeth Bua Oydepa oOMeHa
TaHHBIX U3 Oydepa oOMeHa;

Tunoeof aTaxkecTok
- :
o P
=
. =
EE r
=2 2
sz M g \
. ‘4_ - !
=2 =2
R .
=L = |7 | o
: |+ ABTomacurat
DanaHue‘I |
|E3 Kz Qawna" E Coxpanu || 1 Hoanu | | \/ Britop ||j"|_§a|<pbrrb| ? paBKal

Pwuc. 5.30. uanoroBoe 0KHO C HAOOPOM TUMOBbLIX STAXECTOSIKOB

, OTO 03HAYacCT, 4TO IporpamMmMa B COCTOAHUN BCTABKHU

4. ykazaThb KypcopOM MBIIIM IMYHKT BCTaBKM COAEpKUMOro Oydepa oOMeHa M HaXaTh JIEBYIO

KJIaBUIIY MBIIIH,
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5. BBoa AaHHbIX

5. YACPIKUBAsA Ha)xaToM JICBYIO KJIaBUIIY MbIIIH, ICPEMECTUTL BCTABJIAACMBIC rpa(bnqecxne 00BEKTEI
B HY>KHOC MECTO M OTITYCTUTD JICBYIO KJIABUIITY MBIIIIHA.

5.5.11 Co3nanue coOCTBEHHBIX 0JI0KOB

[Iporpamma aaeT BO3MOXKHOCTb JJIsi 3alIOMUHAHMSI [IPOM3BOJIBHBIX ()parMEHTOB PUCYHKA B BHJIE
rpaguueckux 010k0B. biioku MOTyT OBITH 3aT€EM BCTaBJIEHBI B JPYrHe MECTa PUCYHKA, KaKk B TEKYIIEM
IIPDOEKTE, TAK U B MHBIE MPOEKTHI. biiarogaps 3ToMy, MOKHO CO3/1aTh IIOYTH HEOTPAaHUYEHHOE YHCIIO
TOTOBBIX 3JIEMEHTOB PUCYHKA, UCIIOJIb3YEMbIX B JalbHEHIINX MMPOEKTHBIX pa3pabOTKax.

YrtoObl cO31aTh HOBBIH OJIOK, HEOOXOIUMO BBITIONHUTH CIIETYIOLINE ONepaIiu:

1. Ha pnanenu ¢yHKIUU PUCOBAHHS BBHIOpATh KHOIIKY B Il TIepexojia MPOrpaMMbl B PEXKUM
yKa3aHUA U BbIAETICHUS TpadruecKux 00BbEeKTOB Ha PUCYHKE.

2. KypcopoM MBI BBICIUTH T€ 00BEKTHI, U3 KOTOPBIX OY/IET CKIaIbIBATHCS CO3/1aBaeMBbIii OJIOK.

3. B menro [IpaBka BeiOpats komMaHy Co31aTh OJIOK WU B 3aKiaake Pa3MHokeHHe U OJI0KH |55/
BbIOpaTh KHONIKY HoBBIi 0J10K ‘

4. B BBICBEUCHHOM JNaJJOrOBOM OKHE Cosganne 0Ojoka BBIGpaTB KaTeropmro, K KOTOpOﬁ JOJIZKCH
OBITH MMPpHUYNCIICH CO3,I[aBa€MBII‘/'I OJIOK.

COSI[aBaSI 6J'IOKI/I, NpCAHASHAYCHHBIC JJIA Pa3MHOXCHHA, CICAYCT IIOMHHUTL O IIPUHIOUIIAX

pa3sMHOKEHHsI (DparMEHTOB PUCYHKA W JIAHHBIX Ha cAeayiomeM dTtaxe (cM. 1. 5.13 Pa3mHokeHue
(pparMeHTOB PHCYHKA M JAHHBIX Ha CJeAyIOLIeM 3Taxe Ha cTp. 83) U pa3MHOXKeHUs parMeHTOB
PUCYHKA Y JTAHHBIX TOPU3OHTANBHO (CM. 1. 5.14 Pa3zmHokeHHe parMeHTOB PUCYHKA U JTaHHBIX 110
TOPU30HTAJIN Ha CTp. 85).

CoBMeCTHO C MpPOrpaMMOIl MOCTAaBIAETCS HEKOTOPOE KOJUYECTBO CTaHAAPTHHIX OJOKOB C
roToBbIMH (hparmMeHTamMu oOopynoBaHusa. OHU MOTYT CIYKUTh NMPUMEPOM TPU CO3JAaHUU HOBBIX
OJI0KOB, MpeIHa3HAUYEHHBIX [T PAa3MHOXKEHUSI.

YToOBl H3MEHUTH CYI_HGCTByI-OH_[I/Iﬁ 6.]'[01(, HY>)XHO BCTABUTb €TI0 B PUCYHOK, BBIIOJHUTDH
HGO6XO,I[I/IMBIG HU3MCHCHUS, 4 3aTCM 3aIIOMHUTH COTJIACHO C paHCC SaﬂaHHOﬁ HpOHCI[ypOI;'I.

5.5.12 Pa3mHokeHue pparMeHTOB PUCYHKA

HanGonpmmM ycoBEepIICHCTBOBAaHHEM MPOILIECCa PUCOBAHUS SIBISETCS (QYHKIHS pa3MHOKEHHS
¢dparmMeHTOB prucyHKa. @parMeHT PUCYHKAa MOXKET OBITh Pa3MHOXKEH BEPTHKAIBHO HA CIEIYIOMINN
JTaXK YU TOPU3OHTAIBHO BIEBO WIH BIIPABO.

@OyHKIUSA pPa3MHOKEHHUS OTJIMYACTCS OT OOBIYHOTO KOIUPOBAHUS TEM, YTO CHOCOOHA
MHTEIJIEKTYaIbHO ITPOHYMEPOBATh IOMEIICHUS ¥ YUYaCTKHU, IPUCIIOCOOUTh Pa3MHOXKAEMBbIH (parMeHT
K BBICOTE 3Taka M MNPOJUIUTH COOTBETCTBYIOUIME (PparMeHThl TPYOONpPOBOJOB TaK, YTOObI BHOBb
CO3JJaHHBIN (PparMeHT CXeMBbI ObLT COEIMHEH C €r0 OCTABIIEHCS YacThIO.

iyl Blp @@ 1 2 3 4 5 6 7 | P
\== {00 1% AL A5 A= TR AR/

Puc. 5.31. 3aknagka Pa3amHoxeHne 1 6noku

Pa3MHOXUTH MOXHO MPaKTUYECKU MPOU3BOJIbHBINA (hparMeHT pUCYHKAa OT OJAWHOYHOTO BEHTHIIS
yepe3 (parMeHT cTosika 10 I1enoro dstaxa. OmHako B OOJBIIMHCTBE CIIyd4aeB HEOOXOIUMO
1103a00TUTHCS, YTOOBI pa3MHOXKAEMbIi (pparMeHT prCyHKa MOMECTHIICS B OKPECTHOCTH OJIHOTO ATaxKa.
[TonpoOHO MPUHITUTIBEI pa3MHOKEHHSI OMTMCaHbI B MMyHKTE 5.13. PasMHokeHue (pparMeHTOB pUCYHKA
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5. BBoa AaHHbIX

H JAaHHBIX HA CJeaywleM 3Taxke Ha cTp. 83 u B myHkre S.14. Pa3zmHo:keHue ¢parMeHTOB
PHUCYHKA M JaHHBIX 110 TOPU30HTAIU Ha CTP. §5.

[Tonp3ysck rOTOBBIMU OJIOKaMH U (PYHKIIUEH pa3MHOKEHHSI, pUCYHOK TUIIOBOTO 000pYOBaHUS C
BEPTUKAJIBHON PA3BOJKON C OTOMUTENBHBIMH MPUOOpaMU IO JABYM CTOPOHAM MOKHO BBITIOJHHTH
CIIEAYIOIIUM CIIOCOOOM (IIPEMOI0KHB, YTO MEPEKPHITUS YK€ HAPUCOBAHBI):

1. Ha maHenu (l)!gKllI/II/I pUCOBAHUA HeO6XOI[I/IMO BLI6paTB 3aKJIIaIKy Pa3mHoxenune u 0JI0KH ::'. ﬁ {

(Puc. 5.31), a 3arem kHotky TpagnMOHHBIH ATAKECTOSAK ;

2. B BBICBEUYCHHOM JIMAIOTOBOM OKHE HEOOXOJMMO BBIOPATh COOTBETCTBYIOIIMIA OJOK M BCTaBUTh
€ro B PUCYHOK, IIOMHSI O TOM, YTOOBI TOPU30HTAIBLHBIC KPast 30H MOMEIIEHUH HAXOMIIUCh B OCSIX
nepekpbiTuii (Puc. 5.32);

3. B TabnMuHOM yacTW HEOOXOAMMO BBECTHU JaHHBIE, CBA3aHHBIC C apMaTypOi, OTOMHUTEIbHBIMU
npubopamu, MOMEIIEHUSIMHA U TPYOOIIPOBOIAMH;

+|6.05

1)
Konmama Hommama
+20°C 1000 Bm +20°C 800 Bm

+|[3.40

Puc. 5.32. BblgeneHHbln doparMeHT pUCyHKa, MPUrOTOBIEHHbIN ANs pa3MHOXEHUS

(1=

4. pu TOMOIIY KHONKK Pa3MHOXKHTH BIPaBO HEOOXOJJMMO Pa3MHOXHThH BIIPABO TOTOBBIN
(dbparMeHT pucyHKa COOTBETCTBYoMIEe uncio pa3 (Puc. 5.33);

] 3] =) (3]
Ftubrlbril FtubrlirL Paiubrlbrile FaiuHrlirL kit Pkl
gy (00 e g ) B el n il =y ] g 0 g 00 e g 0
- E -ir B -y B

11 11

E

| | |

1 - -y | - |

i a"l'_-':#t IW:I_E-"EM i ":v::ilt IW%M'EI"'E i "Eﬂ:ﬂt
- BEUIES | BEOES | EEIES

+ % %

Puc. 5.33. PucyHok nocne ABYKpaTHOMO BbINOMHEHUSA KOMaHAbl Pa3smMHOXNTL BNpaBo

5. ecnu MEXIy MOCIEIYIONIMMH CTOSIKAMH CYIIIECTBYET pa3HHIIA, TO CIEeIyeT BHECTH HEOOXOAUMEBIE
M3MCHCHUS,

6. 3aTeM HeOOXOIMMO BBLIICIINTEL BECh CO3JaHHBIN ATaX;

7. B XOHIe npu noMomu KHonku Cliepyrommii 3Tak HYHO COOTBETCTBYIOILEE YHMCIIO Pa3
Pa3MHOXHTD BBIZICTICHHBIN (pparMeHT Ha cieayromux staxax (Puc. 5.34).
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Puc. 5.34. PucyHok nocne ABYKpaTHOro BbIMONTHEHUS KOMaHAbl Crieayowmnin aTax

Pucosanne TakuMm crocoOoM MMOBTOPAIOIICTOCS O60py,HOBaHI/IH, COCTOAIICTO M3 HCECKOJIbBKHX
COTCH OTOIIMTCIBHBIX HpI/I60pOB, 3aliMET TOJIBKO HECKOJIBKO MHHYT pa6OTI>I. B HeﬁCTBHTCHBHOCTH
MMOBTOPSACMOCTDb HC BCCraa IMOJIHAA U Tpe6yeTc;1 BBIIIOJIHUTD P MOZ[H(bHKaHHﬁ.

5.5.13 PucoBaHMe HCTOYHHMKA TEILIA U CMECHUTEIbHBIX YCTAHOBOK

[Tocne u3o0pakeHus: CTOSKOB OCTAETCSl JOPUCOBATh UCTOYHUK TEIIa U MOJICOCIMHUTE BCIO CETh
TPYOOITPOBOIOB, IOPUCOBATH apMaTypy M 3TUKeTKH. Ha cxeme noimkeH ObITh BCErja TOJIBKO OJUH
UCTOYHUK TeIUla. DTO MOXET OBITh KOTEN, TEIUIOOOMEHHHK WM TJIaBHAsh TOYKA MUTAHUS

obopynoBanus. UToOBI BCTABUTh UCTOYHUK TEIIa HA MaHeNyd (YHKIUN PUCOBaHMsI, HY)KHO BHIOpaTh
3akinaaky MCcTOYHHKH Temsia }\_El_,r{ , IOTOM KHOIIKY, CBSI3aHHYIO C ICTOYHHKOM TEIIA.

D00 as 2ot iens
‘o= A0 e A O B = Tl -

Puc. 5.35. 3aknagka VctouHnkn Tenna

Hcrounuk temia MHGOPMHUPYET MPOrpaMMy O MeCTe, ¢ KOTOPOro HauWHAETCsl 00OpyHOBaHUE.
ITporpamma He moOMpaET UCTOUHUK TEILIA.

Puc. 5.36. dparMeHT pUCyHKa C UICTOYHMKOM TeMna, CETbIo pa3BosaLmnx TpyboOnpoBOa4OB, 3aNOpHON apMaTypon,

30HOWN NOMELLEHUS, a TaKKe ITUKETKAMM pr6OI'IpOBOD,OB
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5. BBoa AaHHbIX

[Tocne n300pakeHus: ceTu TPYOOIPOBOJIOB HY)KHO HAPUCOBATH 30HBI MOMEIIEHH, B KOTOPHIX
HAXOJATCS pa3BOJAIIME TPYOONpoBObL. [l prcoBaHus TPYOHOTO paclpeneuTeNs COyKUT KHOIKa

Pacnpenesnresib TPyOHBIH = , pacroniokeHHas B 3aKjajgke ApmMarypa 118 A nanenu byHKIMH
pucoBaHus. PucoBanue TpyOONnpoBOI0OB, apMaTyphl U ITUKETOK OMUCAHO B MPEIBIAYIINX MyHKTAX.

B 3aknanke Ucrounukm temia j [l £ pacroyioxeHbl TaK)Ke KHOIKH, MPEAHA3HAUYCHHBIC IS
PHCOBaHMSI CMECHUTENBbHBIX YCTAaHOBOK, CIYXalllUX MJIs TOHIKEHUS TeMIepaTypbl IOJaud B
BBIOpPAHHBIX YACTIX 000PYIOBaHUA (HaIIpUMeEp, TI0Jjaua K MOANOIEHBIM OTOMUTENBHBIM MTPUOOpam).

ZIJ'ISI BBOJla AAHHBIX, CBA3daHHBIX C HAPUCOBAHHBIMH CMCCUTCIIbHBIMH YCTAHOBKAMH CIIY)KUT
Ta6J'II/ILIa 2!3HHH€ - CMecHTeabHBIE YCTAHOBKH, HAXOJIAIIAACA B TaOJUYHOM YaCTH.

[r2 \Cxewa f [l 4] _ ST

h‘mtem dPHacoC A

45.0 R

-IS-EB- --ﬁ@m'rm I%-"

595 -12E5 |Dfinac1'b PHCYHK.A,

Puc. 5.37. TabnnyHasa yacTb okHa [aHHble - PUcyHku ¢ Tabnuuen ans BBoga AaHHbIX O CMECUTENbHbIX
yCTaHOBKaXx.

B otnenpHBIE CTONOIBI TAOIHIIBI CIIETYET BBOAUTH CIIEAYIOUTYIO HH(POPMAIUIO:

Tonemenn, [°C]  Temneparypa TEIJIOHOCUTENS TTOCIIE CMEITMBAHMS.

dPuacoc, [[Ia] JlaBienue, co3gaBaeMoe HaCOCOM, YCTAaHOBJICHHBIM B CMECUTEIHLHOM YCTAaHOBKE.
Ecnu mosie ocTaBUTh HE3aNOJHEHHBIM, TO BO BPEMS pacyeToOB Iporpamma cama
OTpeAeTUT HOMUHAIBHOE JaBJICHUE, CO3/ITaBAEMOE HACOCOM.

Crnenyer Tarke BBeCTH HMH(OPMALIMIO, KACAIOIIYIOCS BEHTHJICH B CMECHUTEIBHOH YCTaHOBKE,
BBIOMpast 3aKIa Ky ApMaTypa a8 f.
[Tpumep dparmenTa 000pyI0BaHHSI CO CMECUTEIILHON YCTAaHOBKOMW MPEICTABICH HUKE HAa PUCYHKE.

GPLAZIENKA 700 % -
Fo=7.08=02 =
Fb= Bb— |

= s oI
. # '
____ig g?_r - '__:::::EL___'\T
rr' i
| 4
: : >
KotenpHas
+20°C 0Bt L_____L;___;_u

Puc. 5.38. dparmeHT pucyHKa C MICTOMHMKOM TeMa U CMECUTENTbHON YCTAHOBKOW OS5 MOAMOSIbHOMO OTOMNSIEHMS

5.5.14 PucoBaHme Ipyrux ycTpoucTs

YroObl KOHEYHBIH PHUCYHOK CXEMbI OBLI TOTOB JUIS BKIIIOUYEHHS B JIOKYMEHTAILIMIO poekTa (6e3
HEOOXOMMOCTH JIOPHCOBKH OOOpYyIOBaHMS Ha CXEMe IOC]e BBIBOJA HA II€4Yarh), B IpOrpamme
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5. BBoa AaHHbIX

HaxXoOguTCsA O0MOIMOTEKA TOTOBBIX CHMBOJIOB OCHOBHBIX QJICMCHTOB, IIOABJIAIOIIMUXCA B IIPOCKTC.

UroObl BOCMONB30BaThCSl ATOM OMOMMOTEKOH, cleayeT Ha HaHenw (YHKIMHA PUCOBAHUS BBHIOpPATH
3aKIa/Ky Y CTpoiCTBA.

®e & IEe4
== (e A A= A TR AT

Puc. 5.39. 3aknagka Yctponcrtea

DJIeMEHTBI ¢ 3TOH 3aKJIaJKH UMEIOT UCKITIOUUTENFHO Tpaduiyeckuii XapakTep U HE TIOAOHPAIOTCS
IIPOrPaMMOM.
Ha cxeme, noirydeHHOH 4epe3 pa3MHOKEHUE Ha CIEAYIOIEM JTaXe, Ha IIOCIEIHEM 3TaXKe HYKHO

yOATUTh JUITHHE TpYyOONpOBOABI W B  HAWBBICIIMX IYHKTax OOOPYIOBaHWS BCTAaBHUTH
BO31yXOBBIYCKHBIE KianaHsbl (Puc. 5.40).

+32

311 Tpyb6onpoBoAbl HYXXHO
YAanuTb U BCTaBUTb

202) M
Komwama Komwamz | BO3AYXOBbLIMYCKHOW KnanaH

+20°%C 1000 Bar +2A°C 200 B

Gam)y 04 ) Ry
|
an 4 an dan |
100 % " 00 % 100 % |
60 l CE0 CE0 1|
- = - =
+| .00 — — — +

1
I

hai f+ ) f+
1

Kok Honk Honk

Puc. 5.40. PucyHok nocre npaBKku KOHLA CTOsIKa U BCTaBKM BO34yXOBbINMYCKHOro KranaHa

B nozasane Ha TpyOOmpoBoax U KOTJIE MOKHO JIOPUCOBATh HACOC, MPEIOXPAHNUTENLHBIN KIIalaH,
pacupuTeNnbHbINA 0aK, MAHOMETP U TEPMOMETP.

faa%m i mfaa% wo%m \.ﬂ i ]
I T _-"'i"""_ — fa T i _—"‘i""‘_ -
p i ' ]
ST T e
oA I_E]_l \_]__1 on
(R =2
TS 4

Konretanas :
+18°%C 6 B

Puc. 5.41. ®parMeHT pUCyHKa C MICTOYHMKOM TEeMna 1 CeTbo TPyOONpOBOAOB, C HAPUCOBAHHBLIMMA
TepMOMEeTpamMn, HACOCOM U NPeAoXpPaHUTENBHBIM KNanaHoM

Tpy0a, coemuustonias oOpaTHBIM TpyOOIPOBOJ CHUCTEMBI C pAaCHIMPUTENBHBIM  OakoM, He

ABJSIETCST OOpaTHBIM TPYOONIPOBOJAOM M JUIS €€ HM300paKeHMs HCIIOJIb3YeTCS JIMHUS C 3aKJIAJKU
I'paduxa (cM. MyHKT HUXKE).

5.5.15 PucoBanme 1pyrux rpagpuuecKux 3JIeMEHTOB

[locnennum 3TamoM pUCOBAaHUS CXEMbI Yallle BCErO SIBISETCS M300pakeHue TaOJul], PaMKH,
KOMMEHTapUeB, OMHUCAHHUE AJIEMEHTOB U T.N. [ 3TOro ciyxart sneMeHThl ¢ 3akianku ['paduka

)49 { na manenu (QYHKIMI prcOBaHUS.
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Puc. 5.42. 3aknagka Npadmka

B nporpamme, kak u B Apyrux npuioxenusx tuna AutoCAD, npumensiercs TexHuka cioes. Bee
OIMCAHHbBIE BBIIIE AJIEMEHThl HA MOCTOSHHO IPUITMCBHIBAIOTCS K CBOMM CTaHJAPTHBIM CIIOSIM. 3aTO
rpapuueckue o0beKThl ¢ 3awianku I'padpuka Moryr ObITh pa3MellleHbl Ha CTaHIAPTHOM CJIOE C
CHMBOJIOM «(» WJIM Ha IPOU3BOJIBHOM CIIO€, CO3/IaHHOM [10JIb30BaTeNeM. PackpbIBaroluiics CIIUCOK B
NPaBOW YacTH 3aKIAAKH CIIYXKHUT ISl BBIOOpA CJI0s, HA KOTOPOM OyAyT HOMEINIeHbI OOBEKTHI ¢ 3TOH
3aKJIaJIKU.

XopommM MPUMEPOM HCIIONIL30BAHMS JJIEMEHTOB ¢ 3akiaaku ['paduka sBISETCS PHCOBAHUE
TaOJIMYKU K PUCYHKY.
PucoBanue Tabnuuku ClieyeT HAYMHATH C CO3JIaHHS HOBOTO CJIOS, HA KOTOPOM OyIeT pa3MelicHa
tabauuka. C 9Toi 1enbio Ha 3aknazke ['paduka j 4 4 HeoOxoauMo BEIOpaTh KHONKY CJIoH .

Ha skpane Oyzer BricBeueHO quanoroBoe okHO CJi0M pUCYHKA, CITyXallee Ui paBKU U BbIOOpa
CJIOEB PUCYHKA.

CAoM pHCYHKa
HaszgaHwe cnod NuHHA Janera Tun WpkHgTa Crune | Pazm. | Bug, | Mey. =
Tputa paciuHpHT, Saka — [ AuialC 5 1 NN
0 0 | 7 |1
M eT oMM Tenna ——— [ AialCl Ly 1M F N
OronurencHele npHEopE! —— [ AdalCE L3 n  m N
Mareweru ————— [ AuialCE = m &N
Mepexpbri ——— [ Avial CE 5 1w &~
CHECHMTENEHEIE YCTAHOBKM —— [ AnalCE 5 12 N N
CoeauHeHIE YaaneHHE TPYSoNpoEaaos’ ——————— [ AuialCE £ 10 l; l_
TpyGonpoEcaL oSpaTHEIE — I vial CE 5 1w m N
T pyBonpoECLb NOAEHLHE — [ Auial CE 5 i & W
OTonurensHele NpUGOpE! - NNEH —— I sl CE L3 12 IF W
Meanon. oTon, npue —— [ AnalCE < n B M
MoanoAbHEIE STOMMTEAEHEIE NMPMEOPE! - NEH | ee—— ] Aral CE £ 12 & N
AptaaTypa ——— [ AuialCE 5 m E N
Jpyrvie noTpetuTeEnM —— [ AnalCE & "N B M
YerpoicTea —— [ AuialCE Ly 1w N
SATUKETEM NOMELLEHWA —— [ AialCE 5 1 MW
ATHEETEM TRYGONPOB0L 06 —— [ AnalCE = 10 M W
ITUKETKM OTOMWTENEHEX NPMOOPOE ——— [ AuialCE & 10 MW |
| MNpaeka || 71 Dodaee || £ Unany | + ¥ ‘ | " BuiGiop || i'L§aKpom || ? EnpaBKal

Pwuc. 5.43. [lnanoroBoe okHO Crou p1UcyHka
Hwmxe onmcanbl oTAEIbHBIC 3JIEMEHTHI THAIIOTOBOTO OKHA.

Tabanna
B cTonbuax Tabnuupbl pasmellaeTcs crneaytoLlas MHopMaums:

HasBaHue cnoa HassaHue cnos.

NuHua [pacunyeckoe npeacTaBneHne BHELLHEro Buaa NHMM Ha crnoe (UBET, TOMLWMHA).
3anuBka LiBeT 3anuBku 3NeMeHTOB, HaXOASALLMXCA Ha Croe.
Tun wpudra HassaHue Tuna wpudrTa.

Ctunb wpudta [paduyeckoe npeacTaBrneHne CTuns WpugTa (0BbIYHbIA, KypCUB, NMOMNYXUPHBIN).
Pa3mep wpudta Pasmep wpndra.
Bug Mone onumu, nHOpMUpytoLLLee O TOM, BYAET N BUAEH CMON HA PUCYHKE.

Mevatb Mone onumn, nHopMUpytoLLee o ToM, ByAeT N Crol HanevaTaH.
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Knonku
B Opaexa

Mpaska cnos, ykasaHHoro B Tabnuue. Mocne HaxaTus Ha 3Ty KHOMKy OyaeT BbICBEYEHO AuanoroBoe okHO [lpaska
CNnosi, B KOTOPOM MOXHO YCTaHOBUTb TakMe napameTpbl Cros, Kak LUBeT, TOMWUHA U CTUMb MMHUK, CTUMb U pasmep
LwpndpTa, BUAMMOCTb CMOSt HA PUCYHKE M NpU NevaTw.

73 Dotiaes
[o6aBneHune HOBOrO Crosi.

% Ynamm

YpnaneHue 13 cnucka YyKa3aHHOro Ccrios. YpaneHsbl MoryTt ObITb TONMbKO Te Crou, Y4TO GbiNv BBeAEHbI NONb3oBaTenem.
CraHgapTHbIE CNOV PUCYHKA HEMb3st yoanatb.

BHumaHue!!!

YpaneHve cnosi ¢ pUucyHKka BbI3OBeT TakXke yAaneHue Bcex rpapmyeckux o6beKTOB, HAXOASALWMXCA Ha 3TOM
crnoe. Onepauuio yaaneHusi CNost Heflb3sl OTMEHUTD.

KHonku cnyxat anda nepemMelleHuns Croes BBepX U BHUI. lMonoxeHne cnoesB BnusieT Ha o4YepeaHOCTb pucoBaHUA
3NIEMEHTOB PUCYHKa. Crion PUCYKOTCA CornacHo TOW 04epesHOCTU, B KAKON OHU PacrionoXeHb! B Tabnuue. SnemeHTbl C
nocneaHero crnos pucyrTcda B CaMOM KOHLEe. 3710 umeet cyluleCTBeHHOe 3Ha4veHue, Korga anemMeHTbl C ovepeHbIX
CIloeB HaKnagbIiBaTCA 4pYyr Ha gpyra.

BHUMAHMUE !!!
MepemeLyaTb MOXHO TOSLKO CIIOW, CO3AaHHbIE NOMb3oBaTeNIeM NporpaMmmel.

B BhICBeUEHHOM JTMAIOTOBOM OKHE HY)KHO BHIOpaTh KHOMKY Jl06aBb 111 CO3aHKMSI HOBOTO CJIOS,
npenHasHauyeHHoro i Tabaudku. Ha skpane Oyzner BbicBeueHo quaioroBoe okHo IIpaBka cJiosi, B
KOTOpPOM, BBIOHpast moodepeaHo pa3aeisl Jiunus u 3amuBka, Llpudrel u [epekiroyaresin, Hy)KHO
3aJaTh Ha3BaHHE CJIOS, CTHJIb, TOJNIIUHY M I[BET JIMHHH, 3JIMBKY, THII, CTHJIb U pa3Mmep mpudrta, a
TaK)Ke TTapaMeTpPhbl BHEIITHETO BUA CJI0s HA PUCYHKE U TIPH MTEYATH.

Hwxe npuBOAaWTCS 3amojHEHHE pasliena W ONMUCaHWE OTACNIbHBIX monei. [Ipumem, 4TO CiOH,
MpeIHa3HAYCHHBIN I TaOJUYKH OyIeT Ha3bIBaThCA ,, [ abmuyka”, TMHUSA Oy/IeT TONIUHON B | MyHKT,
mpudt 11 Texcra Oynet Arial, KypcuB, MOTY>KUPHBINA, pa3Mep 12 MyHKTOB.

Ha3zBanue c¢J1o1 - 1oJie TEKCTOBOE

3710 none COOEPXNT Ha3BaHMe Cros. B Crny4vae npaBku CTAHOAPTHOIO CNoA €ero USMeHUTb Hemb34.

JIMHUA ¥ 3aJIMBKA - pasaena

Pa3gen no3BonsieT yCcTaHoBUTL CTUSb, LUBET, TOSLLMHY NAHUM U LIBET 3a5MBKu rpadoMyecknx 06 bEKTOB, CBA3AHHbIX C NMPaBKoOM Crosi.

B Cny4yae CTaHOapTHbIX CNOEB U3MEHEHWEe HEeKOTOPbIX napamMeTpoB 386J'IOKVIpOBaHO. Hanpwmep, B Cny4yae cnos prﬁonposop.bl
noparoLme Henb3d USMEHUTb CTUINb JIMHUN.

NMpaeka caon lNpaeka caoa

Hazeanue caom: ||'|D.Ilnon. oTon. nput | HazsaHue cnos: II'Io.nnon_ oTon. npHi |

|\/ Ok ||x DTMBHal

? LCrpaeka

T WpusTer T MNepernmoyaren TWHKA M 3anuera T r MNepeknoyarenw
MuHKA —Janveka LU pragpr Crune wpneTa Pasmep
Crune: L eer: |Arial CE | |I(!“:'c“B | I11 |
| _— j| | O] *emreii d Algerian | [D6buHG 8 =
Arial p 9
. Arial Black MonyxupHLGa 10
Leer: - Ofipasew Arial CE MonyxupHbiR KYpcHs
[l Hepren H| Arial Cyr 12
Arial Narrow 14
TonwmHa Arial Narrow CE - 16 -
|1 I j| 0 fpasey
AabaR el a/]dEeEaM Ik TN MHRDoTNPoCeTr
Yy Qe uHaibiniilin e 3aH0wHR

|\/ 0Ok ||x DTMBHal

'? LCnpaeka

Puc. 5.44. [lnanoroBoe okHo lNpaBka cnosi, pasgen

JInHna n 3anueka

WpndpThl

Puc. 5.45. [lnanorosoe okHo [NpaBka cnos, pasgen
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IMpudre - pazgen

Bnarogapsi aTomy pasgeny, eCTb BO3MOXHOCTb YCTaHOBWUTb TUM, CTUMb 1 pa3Mep LIpMdTa, CBA3aHHOTO C NPaBKOW Crost.

Hepexnrouaresu - pasae

Pasgen crnyxuT ons ycTaHOBKU BUAMMOCTM COSi HAa PUCYHKE U BO BPeMsi BbIBOAA €ro Ha NnoTTep Wi npuHtep. Ecnun cnoii AomkeH GbiTh
BUOEH Ha 3KpaHe 1 Npy BbIBOAE Ha NIOTTEP UMK NMpUHTEP, To oba nons A0KHbI BbITb BblaeneHbl. HekoTopblie CTaHaapTHLIE COM PUCYHKa
Bceraa AoMmKHbI BbITb BUAUMBI.

NMpaexa cnon [ x|

HazeaHue cnos: ||'|D.Ilnl:m. oTon. Npya |

TUHUA M ZaNHEK.a T WpkgTEl T

MepekmovaTendcioa |
[¥ Coii, BMaursIi Ha 3 kpaHe

[W¥ Cnoii, NpeqHasHa4sHEId LA NEYaTH

|\/ Ok ||x DTMEHal

? LCrpaexa

Puc. 5.46. [lnanoroBoe okHo NpaBka cnos, pasgen lNepekntoyaTtenu

[locne ycraHoBkM Bcex moisielt B pazaenax auanoroBoro okHa IlpaBka cjiosi HYXKHO HakaTh
kHonky OK, a B guanoroBom okHe CJioM PHUCYHKA yKa3aThb BHOBb CO3/laHHbIM ciiod Tabaumuka u
Ha)kaTb KHONIKY Bb100p.

[Tocrie BBITIOJNIHEHUS BBINIE OMHCAHHBIX JCHCTBHMA BCe OOBEKTH ¢ 3akiaaku I'paduka Oymyr
BCTaBlieHbI Ha cinoil Tabamuka. /{1 pucoBanus TaOMUYKHU ClEAyeT UCIOIb30BaTh MPSIMOYTOJIbHUKH,
JIMHUU ¥ TEKCTHI (TEKCThI HY)KHO BBOJUTDH B TAONUYHOM yacTy okHa JlaHHBIe - PUCYHKH).

. bl
I dr 08 LE'J ieLe
I € i CH60
I 3 om
I -
e A ——
MpuMep CHCTEME] CO CMEWIAHHOA Pa3B0KON
Mpurep 2
Anpec: Warszawa, ul. Nowowiejska 20
MpoexkTtupoean: myr inz. P. Wereszcaynski Puc 1
Yeprumn:.
Mpoeepun: Macur. 1:50

Puc. 5.47. dparMeHT pucyHka C HapUCOBaHHOW Tabrn4Kon

[Tono6HBIM CTIOCOOOM MOXKHO HAapHCOBAaTh PaMKy PHUCYHKA, JOMOJHHUTENBHOE ONHMCAaHHE Ha
PHUCYHKE U IPYTUE 3JIEMEHTHI.

[IporpamMma He TPEAOCTABISET TOTOBBIX BHIOB TaOJIHMUYEK, OMHAKO MO3BOJSET CO3[aTh MpPHU
MIOMOIIIX JIOCTYITHBIX TpapuuecKrx 0ObEKTOB TAOIMYKH U 3aIOMHUTH UX, KaK OJIOKH.

C sroii 1ienbio B 3akianake I'padmka )4 fHeoOxoaumo BeIOpaTh KHONKY CJiom .
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Ecmu kakoii - To anemenT ¢ 3aknanku I'padguka Obl1 BCTaBJICH HA HECBOWCTBEHHBIM €My CJIOH, TO
BCEr/la CyLECTBYET BO3MOKHOCTh MEPEHOCA €r0 Ha JPYrou ClIoi, CO3TaHHBIN MOJIb30BaTENIEM MM Ha
CJIOM C CUMBOJIOM «0».

UYroObl TiepeHecTH BbIACICHHbIE OOBEKTHI Ha JIPYrO CIIOH, CJelyeT BBIMOJHUThH CIETYIOLIHe
JEUCTBUA:

1. B mento IIpaBka BbiOpaTth koMaHy IlepeHectu Ha ipyroil ciod wiu Ha 3axiaznke I'paduxa

BbIOpaTh KHOTIKY IlepeHecTn Ha Apyroi cioi =

2. B BBICBEUCHHOM ANaJJOr'OBOM OKHEC Caon PUCYHKA BBI6paTI> HOBBIM CJIOI>'I, IIpHUBsA3aB €ro K
YKa3aHHbIM 00BEKTAM.

5.6 YcTtaHOBKa BHelWHero Buaa pucyHKoB

ITocne TOro, Kak CXcma 6y,[[eT HapucCOBaHa, WK B IIPpOHECCC €€ PHCOBAHHA, MOXHO 6y/:[eT
OIIPCACINTL KaK IapaMCTPhbI I/1306pa}KCHI/I$I OTHACJIbHBIX 3JICMCHTOB PHUCYHKA, TaAK W PCIHIUTH Kakom
QJICMCHT PUCYHKA 6y,I[€T BHUJICH HA 3KpaHC U KaKo# 3JIeMEHT 6y/:[eT HarcyaTaH.

YToOBl U3MEHUTH TOJIINUHY, CTUJIb W IBCT JIMHHUHK, a4 TAKIKC CTHJIb BCIWMYMHY WU THUII H_IpI/I(l)Ta,
IMPUITMCAHHBIX K OTACIIbHBIM CJIOAM PHUCYHKA H€O6XO,I[I/IMOZ

1. B mento [Jannble BeIOpaTh KoMaHy PopMaT c10eB pUCYHKA.
2. B BpicBeueHHOM amanmoroBoM okHe CJIOM pPHCYHKa BBIOpaTh MOIUMHUIIMPYEMBIA CIOH U
nenKHyTh kHOTKy IIpaBKka.

3. B BoicBeueHHOM nuanoroBoM okHe IIpaBka cii0si yCTaHOBUTH HOBBIEC TAPAMETPHI CIIOSL.

B numanoroBom okHe CiouM pHCYHKAa MOYKHO TaKe HENOCPEICTBEHHO YCTAHOBUTBH IapaMeTphbl
BHEIITHETO BUJA U MEYaTH OTACIbHBIX cloeB. JlnanoroBoe okHO CJIOM PUCYHKA MOAPOOHO OMKMCAHO B

IIPEIBIIYILEM IIYHKTE.

CYH_ICCTByeT TaKK€ BO3MOKHOCTh U3MCHCHHS BHCHUIHETO BUAA 3TUKETOK OTACIIBHBIX 3JICMCHTOB
obopynoBanus. C 3TOH 1eIbi0 HeOOX0UMO:

1. B MeHto [laHHble BbIOpaTh KoMaHy PopMaT STUKETOK IEMEHTOB,
2. B 0TOOpa)XEHHOM JuanoroBoM okHe JlaHHble - PoOpMaT 3THMKETOK Ha PHCYHKe BHIOpaTh
paszien, OTBEYAIOINN MOAN(UKAIINY STUKETKH U BBIICIUTH HY)KHBIE TTOJISI OIIIHUH.

[Togo6HBIM crIOCOOOM MOXHO MOJM(PUUIMPOBATH PUCYHKH C WTOraMH pAcueToB C TOH JIWIIb
pa3HULIEH, YTO aHAJIOTMYHYIO KOMaH/ly HY’>KHO BbI3BaTh U3 MeHIO MToru.
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JlaHHwe - P opmar 3ITHKETOK Ha PHCYHKE |

( ApraTupa T OTonur. npyaopel T Mordew eHus

~ToKa5aTE HHPOPMALMHIO
¥ Hotiep yyacTra

¥ Duamerp yyactra
¥ Tun Tpydonposona
[ OuvHa oTpeska ydacTka

[~ McnpaEHOCTE ME0AALMM Y4acTES

Mpaeka cAoA 3THRETKH

\/ Ok x OTreHa ? LCnpaeta

Puc. 5.48. luanoroBoe okHO [aHHble - DopmaT 3TUKETOK HA PUCYHKE

5.7 MNMpoekTpoBaHMe NOANOSIbLHbLIX OTONUTENbHbLIX NPUGOPOB

[IpoexTrpoBaHKEe NOANOIbHBIX OTOMUTEIBHBIX TPUOOPOB CIEAYET HAUMHATH C ONPENEIICHUS UX
KoHCTpyKumu. C 3Toi wnenbto B MeHIO JlaHHbIe HEOOXoauMO BbIOpaTh KomaHay KoHcTpykuws
HOJANOJIbHBIX OTONUTEIbHBIX NMPUOOPOB. BricBeueHHOE nuanorosoe okHo Jlannble - KoHCTpyKIust
MOANOJbHBIX OTOMUTEIBHBIX PUOOPOB (PUC. 5.49) conepXUT CMCOK KOHCTPYKIMIA TOATOIBHBIX

OTOIIUTCIBbHBIX HpI/I60pOB, OIIPCACIICHHBIX B TCKYLIEM ITPOCKTC.

¥ Nannbie - KOHCTPYKIKA NOANOALHBIX OTONMTEABHBIX NpUGopOE E

ONMCEHME KOHCTPYREIMM OTOOMTABHODO OpMAopa

MoZMOMBHENT OTOIMTENBHEDT TpHGOop - MpaMop

|5 EP-TERAKOTA TMoATOMBHEDT OTOIMMTENBLHENT TPHO. - TeppakoTa

|aBKa”?'§ Qoﬁasb”fi Haanu ” [ W3 paiina ‘ﬁ Sakpere || ? anaskal

Puc. 5.49. lnanorosoe okHO KOHCTPYKLMA NOANOMbHBIX OTONUTENBLHBLIX NPMGOPOB

B HmkHEN JIeBOM 4acTH HAJOrOBOTO OKHA PACIOJIOKEHbI KIIABHILIW, NPEIHA3HAYCHHBIEC IS

IMpaBKH. Huxe onmcaHo ux 3Ha4Y€HUE:

[paeka

npudopa.

;"': Jofaek

1' YHnan

[ Wz panina

Hagamo mnpaBku yka3aHHOM B CIHCKE KOHCTPYKLHH IIOANOIBHOIO OTONUTEIBHOIO

Jlo6aBneHue B CIUCOK HOBOW KOHCTPYKIMH MTOAMOIFHOIO OTOMUTENIBHOTO IpUbopa.
VY nanenue u3 cucKa yka3aHHOM KOHCTPYKIIUH MTOJIIOIBHOTO OTOMUTEIBHOTO pHoopa,

JloGaBneHre KOHCTPYKIMU MOMAIMOJBHBIX OTOMUTENBHBIX MPUOOPOB, ONMpPENENEeHHBIX B

npyrux npoekTax. [locime HaxaTust STOH KHOMKHM Ha SKpaHE MOSIBUTCS JHAJIOTOBOE OKHO
OTKpBITh JaHHBIE, CITyXKaIlee UId BeIOOpa (aiisia, u3 KOTOporo OyAayT 100aBiIeHbI JaHHBIC

0 KOHCTPYKIUSX MOJMOIbHBIX OTONUTEIbHBIX TPUOOPOB.
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bnaromaps ¢yHKUMU CUYMTHIBAaHUS KOHCTPYKIMM TOMMOJBHBIX OTOMUTENBHBIX NPHOOPOB C
npyrux (ainoB, naHHBIC, BBEIECHHBIE B JAPYrOM MPOEKTE, MOTYT OBITh MCIOJb30BAaHBI B TEKYIIEM

IIPOCKTC.

B cityuae BBoJ1a TaHHBIX B HOBOM MPOEKTE CIIMCOK KOHCTPYKIIMM OTOMUTEIBHBIX MPHUOOPOB OyaeT
nycT. YToObl €031aTh HOBYIO KOHCTPYKIIMIO TOJIMOJBHOTO OTOMMTEIBHOTO MpHUOOopa HEOOXOIUMO
HIETIKHYTh MbIIIbI0 10 KHomke Jlo6aBb. [lpu sToM mnporpaMma BBICBETUT JHAIOTOBOE OKHO
KoHcTpyKuus noanoJibHbIX OTONUTEILHBIX PHOOPOB.

KOHCTPYKLLWA NOANO/ABHOND OTONMTENBHOT O NpHbopa E

Curagon QOnucaHue
|EP-TEHAKI]TA | ||'|D.u.nunbr|b|ﬁ OTONWTEALHBIA NpHG. - TEppakoTa |

Cnom Han TPYSaMM BMECTE GO CADEM, B KOTOPOM PAcNonokeHs TpYs!

Crrvm o d OIDicanye HMaTepHana Lam. Ro B ﬂ
73 Br /K| fu3 | u2K/Br
TERAKOTA 0.005| TepparkoTa 1.050( 2000 0O.005
BETOH-1900 | 0.050 | Ferod TOHEeNEDLI, SAnoiH. M5 IPHP . KArss 1.000| 1900| 0.050
L=

CHMEDN TRYG |D|FFUPEX 'ldnmin|12 "l dhmax |13 'l PBCI'IDJ'ID?KEHP{ Mexay 3Takamu d|
Lmar M ER |u.1uu H‘ M Bmaxlll3l]l] IE" M BN mg -

Cnow nog, Tpyaarq

CHMB O d O0ICaMe MATEepHaNna Lam. Ro R ﬂ
ROLLJET 0.035 | ROLLJET 0.045 30| 0O.778
KOH-DZ3-26 | 0.260 | KoOHCTPYKUMA CTeMEI-TIanenms DZ3 Tomu 26 oM o.280
FIITJ"KAT—HBB 0.015 |liryxaTypka MSBECTKOBAA 0.700| 1700 0.D021

JlaHHEIE KOHETPYRLMOHHEIE A N peasapUTenbHEIE PAcYETE
-\' B '!\ P o P ’II’ |V’ 0ok || x OrraeHa | ? LCnpaera |

Puc. 5.50. uanoroBoe okHO KOHCTPYKUMS NOAMNOMbHBIX OTONMUTENbHbLIX NMPUOOPOB - [1aHHbIE KOHCTPYKLUUOHHbIE

Hwuxe ormcaHbr OTACIBHBIC I10JIA 3TOI'0 JUaJIOrOBOT'O OKHA.

CHuMBOJI - I0J1e peJAKTHPOBAHUS

B 310 none Heo6xoAMMO BBECTU CUMBOM KaTaOXHbIA KOHCTPYKLMW MOAMOMBHOTO OTONMTENLHOrO Npubopa, COCTOSILLMIA MakCUMarnbHO 13
14 3HakoB. Kaxxaasi KOHCTPYKLMS NOANONBLHOMO OTONUTENBHOIO NpUbopa AOMKHA UMETb YHUKaNbHbIA CUMBOIT.

B cnyyae npaBku CyLLECTBYIOLLEro OTOMWUTENbHOTO Mpubopa B 3TOM MoMe MOSIBMSIETCS €ro akTyanbHbIn cuMBon. V3mMeHeHue aToro
CYMBOSIa NPUBOAMUT K CO3aHWI0 KOMWUWM OTOMMTENBHOMO NpuGopa ¢ HOBbIM CYMBOSOM, MPU YEM UCXOAHBIN OTONUTENbLHLIN NpMbop He GyaeTt
yAaneH u3 katanora.

Onucanue - MoJ1e peJaKTHPOBAHNSA

B 3T0 none Heo6GxoaVMMO BBECTU OMCAHUE KOHCTPYKLIMM NOAMOSIbHOrO OTONUTENBHOTO NpuGopa, COCTosILLEE MaKCUMaribHO 13 40 3HaKOB.

Cunion Haj| TpyOaMH BMeECTE €O CJIOEM, B KOTOPOM PAcCIoJI0KeHbI TPYObI - TA0IMIA

Tabnuua cnyxuT Ans BBoda AaHHbIX 06 MMeEloLMXCA Crnosix B NOANONLHOM oTonuTensHOM npubope. B Hee cneayeT BBOAUTL BCe Criou,
pacnonoXeHHble Hag Tpybamu oTonuTernbHOro nNpubopa, a Takke YacTb Crosi, BbICTYNaloLLyl0 Haf BEPXHUM Kpaem Tpyo, B KOTOpYyH
6eToHVpYrOTCH TPYOBI.
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Cnowu Hap Tpy6amu

Cnowu nop Tpy6amm

CJjon noja Tpydamu - Tadamua

Tabnuua cnyxuT ANa BBoAA AaHHbIX O CHOsIX, HAXOASALLMXCS NoA TpyGamm rpetoLLero KoHTypa.

B Tabnuuax pacnonoxeHsl cregytoLime ctonbubl:

Cumson

d [M]
OnucaHue mMaTepuana

Lambda [BT/mK]

Ro [kr/m3]

R [M?K/B1]

CumBon CTpouTenbHOro Martepuana, U3 KOTOporo COCTOMT TeKylMi crnoi B orpaxaeHuun. (Knasuwa F1
BbI3blBAET AManorosoe OKHO Kartamor Marepuanos, nomorawowmi Bbelibpate Mmatepuan). Llenvok no

pacKpbIBaKOLLENCS KHOTKE El BbI3bIBAET CMWCOK MaTepuanos, UCMOMb3yeMblX B KOHCTPYKLMU MOAMOSbHBIX
oTONUTENbHBLIX NPUBOPOB.

TonuwwuHa cnos.
OnuncaHune matepuana - TofnbKo A CYATLIBAHMS.

KoadbduumeHt TennonposogHoctu A Lambda matepmana, M3 KOTOpPOro COCTOUT CfOM - TOMbKO Ans
CUYMNTbIBAHUA.

[MnoTHocTb MaTepuarna, U3 KOTOPOro COCTOUT CION - TONBKO AfA CYATLIBAHUS.

PacueTHoe (R= d/A) Tepmmnyeckoe CONPOTUBIIEHNE CNOS - TOMBKO AN CYATbIBAHUS.

ﬂaHHbIe, Kacauiecs rperomero Kourypa

Mexay Tabnmuamm pacnornoxeHbl JaHHbIe, KacarLMeCs IPEoLLEro KOHTYpa:

CumBon Tpy6

dnmin
dnmax

PacnonoxeHue

Lmax

Bmin

Bmax

Busm

KatanoxHblii cumBon Tpyb, U3 KOTOpbIX ByAeT BbINOMHEH rpeloLniA KOHTYP MOAMNOMBLHOMO OTOMUTENBHOTO
npubopa. (Knaswvwa F1 Bbi3biBaeT kaTanor Tpy0).

MuHUManbHbI HOMUHaNbHBI ArameTp Tpy6 B rpetoLieM KOHTYpe.
MakcumMarnbHbI HOMUHANBHBIA AMaMeTp TPYG B PetoLLEM KOHTYpE.

MecTopacnonoxeHue otonuTensHoro npubopa. [pu BbiGOpe nosnumn Haa npoesgom nporpamma
npvHUMaeT TemnepaTypy BO3dyxa MOA MepekpbiTUeM C NoAnofibHbIM OTOMUTENbHBIM NPUOOPOM paBHOM
pacyeTHOW Hapy>XHOMN TeMrepaType, NPUNMCaHHOM K KNMMMaTUYeCKO 30HE, BbIOPaHHOW B OOLLMX AaHHbIX.

MakcumanbHasi anuHa Tpy6 rpetollero KoHTypa BMecTe ¢ nopsopakoi. lNpy NpoekTMpoBaHUM MoanonbHOro
oTonuTensHoro npuéopa nporpammMa He nMpesbIlLaeT 3agaHHou AnHbl Tpy6. Lienb aToro - Henb3s gonyckatb
coeainHeHWe TpyGONpPOBOAOB B TOrLLE Mona.

MuHMManbHBIV War yknagaki Tpyo B rpetoLeM KOHTYpe (paccTosiHue mexay Tpybamn).
MakcvmanbHbIv LWar yknaaku Tpyb B rpetoleM KOHType (paccTosiHne Mexay Tpybamu).

M3ameHeHve Wwara yknagku npu ero nogtope nporpammoit. MpoekTupys nognonbHbIA OTONUTENBHBINA NpUGop,
nporpammMa HauvMHaeT pacyeTbl C MakCUManbHOro Lara yknagku Tpy6. Ecnv nonyyeHHass TennooTaava He
[0oCTaTo4Ha, TO NporpamMmmMa yMeHbLUAET Lar YKNaaKu, COrnacHo C 3a4aHHbIM M3MEHEHVEM Liara YKMagKu.

B HwkHEll YacTM JIUANOrOBOTO OKHA HAXOAWTCS 3aKJIajKa, IO3BOJISIONIAS TMPOCMOTPETh
MpeIBapUTEIIbHBIE HTOTH PACcYETOB TOIIOJIEHOTO OTOIMMUTEIHLHOTO MTPHOODA.
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ﬁ MNpeABapMTENLHBIE PACYeTEI NOANOALHON0 OTONMTEABHOID npnﬁupa

CHrEDN OnucaHue
IEP-MAHHUFI Iﬂmnnnbuuﬁ OTOMNUTEANBHBIA NpHGOP - MpamMop
—HaHHele oA NpeEapHTENEHE pacyeTos [ HTord 08 NpeaEapHTENEHEIX PACYETOE
TerdnepaTypa Nogaqm Tnl 453: C qge 94,2 Bri2 ge 109.9 Br/m2
OxnasaeHue sogel dT 10 5| [K] @ @
tnona 28,5 °C Afee 11,05 BrimZK g tnona 29.8 °C
Tern. Han Nepekp. tEHE I 2I]j °C 0,054

Terin. Nog nepekp bEHA -| T . . . . r 2K ABT
e I AVAVAVAVAVAVAVAVAVAVAIR L) iavAvAVAVAVAVA

Hora, guametp Tpya dn I 16 v| Fetbel
- 30Ha 0.150 1.798 | SoHa 0.100
[aMHa NpHCoEaMHEHHA Lrl 37 r OCHOEHAA - w2 /Br | TRAHMYH AR o
¥

Strefa podstawowa tor 204 T Alfan 6.05 BrimZk thor 205 °C
W ar reway TpyGardd b I 0_153: bl

TEennoEan MOWHOCTE E!ol 1I]I]I]3: Br || ov 27 EBrimd g 3.0 Brimz

NezegsHoc Tpriops FI "]’BEI = O6wan mowHoeTe @ 1200 Br O6wan nogepsHocTe Fo 12,4 M2

g |_| ?u,BEI:
L TP T2 M Ofiwan gnuHa Lo 890 1 Packon ookl G 00287 Kr/c ConpoTtueneHue rigp. dFf 10161 [a

¥ 3oHa rpaHuqyHas

r—JaHHEIE 007 NeYaTH
War meskay TpyGata b | 0L100-%] M
- x Cure0n normew eqHHa  OnucaHie NomMeweHxs

TennoEan MOWHOCTE E!DI 2003: Br I I j
ry 3

MMoEepxHOCTE NPMGopa FI 1,33v 2 & Nevars || arEtaniA J

NnuHa Tpytionposoga L I 13,23: M E-L Zarpoii |

Puc. 5.51. uanorosoe okHO KOHCTpyKLMS NOANOMNLHOro oTonuMTensHoro npubopa - MNpeasaputensHble
pacyeThbl

B neBoii yacTu MpUBOAATCA UCXOIHBIE AaHHBIC JUIS MPEIBAPUTENBHBIX PACYETOB MONOIBLHOIO
oronuTenbHOro npudopa. [lpaBas yacTb COAEPKUT HATIAAHBIA PUCYHOK C HAHECEHHBIMH HTOTaMU
pacueroB. [IpenBapuTenbHble pacueThl MO3BOJISIOT OBICTPO YCTAHOBUTH TPEOYEMYIO MOBEPXHOCTD
OTOMUTENBHOTO NPUOOpa, MPOBEPUTH TEMIEpPaTypy I[0jla U TMOTOJIKA, OINPENENUTh YICIbHYIO
TEIUIOBYIO MOIIHOCTD U T.II.

[Tocne co3manust HaboOpa KOHCTPYKIHMM MOANOJBHBIX OTOMUTENBHBIX MPUOOPOB, BXOASIIUX B
MIPOEKT, MOXKHO HAUWHATh PUCOBATH MOMAINOJIBHBIE OTONUTEIbHBIE IPUOOPHI HA cXeMe 000pYAOBaHUS.
C oTOM 1enpl0 Ha MmaHenu (QYHKIUN pUcOBaHUS HEOOXOAMMO BbIOpaTh 3akiaaky OTonHTe bHbIE

npuGopbI WEDL, asarem BEIOpaTh KHONKY I10AN0IBLHBIA 0TONUTEILHBI IPUGOp E3)

Pucyst moanonsHeI OTOMUTENBHBINA TPUOOP, CIEAYET TOMHUTH O TOM, YTOOBI OH OBLI pa3MeleH
Ha OTaIUIMBAaEMOW TEPPUTOPUM 30HBI IOMelleHus. Yamie Bcero K MOAMNOJIbHBIM OTONUTEIBbHBIM
npubopam BoJa mojaercs ¢ 0ojee HU3KOW TEeMIIEepaTypoid, Y4eM K KOHBEKIIMOHHBIM OTOMHUTEIbHBIM
npubopam. B 3ToM ciydae HeoOXOAMMO MpemaycMOTpPeTb B OOOpYHOBaHMU OCOOYIO Ppa3sBOAKY
TpyOOIIPOBOIOB, MOIKIIOYEHHBIX K CMecHTeNbHO cucteme (Puc. 5.52).
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Puc. 5.52. ®parmeHT cxembl ¢ NOAMNONbHBIMU OTONUTENbHLIMU NPUHopPamMK, NOAKMYEHHBIMU Yepes

CMeEeCUTEJIbHYIO YCTaHOBKY.

HapI/ICOBaB HO,I[HOJ'IBHHﬁ OTOIMUTEIbHBIN HpI/I60p, MOKHO BBOJUTH CBA3aHHBIC C HUM [AaHHBIC.

IL]'IH BBOJAAa OTHX IOAHHBIX CIIYXXKUT Ta6J'II/IHa g!aHHBIe - HO;!HOJ’IBHHC OTOINMUTEIBHBIC H[!I/I60|2H,

PpacIioJIOKCHHAs B TaOJMYHON YaCcTH OKHA.

E R ey oy e, R _ B N
THIT OT.Ip . LI E] Fo B Fr Br dT dn Ilox G| Iom D ﬂ .
GP-MARMUR 20.0 5.7(0.200 1.1 01 5
GP-MABMIUR 65.0| 15.5|0.200 1.1 18 01 8__
GP-MARMUR 15.0 .8|0.200| -0.0 -_10_
GP-TERAKOTA 100.0 .8|0.100 0.0 -12__
GP-TERAKOTA 100.0 1.0|0.100 0.0 ;I 1:__
O = i (D B e
[ 215 4000 Dérecteprcywa -\EI

Puc. 5.53. TabnuyHasa yactb okHa [JaHHble - PucyHku ¢ Tabnuuen ans Beoga AaHHbIX O NOAMNOMbHbIX

OoTONUTENBHBIX MpPHGopax.

B otnenbHbIE CTONOIBI TAOIHUIIBI CIICAYET BBOAUTH CICIYIONIYI0 HH(POPMAITUIO:

Tun oron. np. CUMBOJI THITa KOHCTPYKIIMH TOATIOIBHOTO OTOMUTENLHOTO pubopa. [1pu Beibope

Q%

Fo, [m’]

B, [m]

Fr, [W’]

Br, [M’]

CHUMBOJIa MOYKHO BOCIIOJIb30BAThCS cIIpaBO4YHOM nHbopmanmer(knaBuiia F1) B Bune

KaTtajora KOHCT[Z!ggI/II‘/JI NOANOJbHBIX OTOMNUTEIbHBIX H[ZI/I60[ZOB WKW 1IpHU MOMOIINH
KHOMKH [7] BBIOPATh M3 CIIMCKA CHMBOJI OTOIUTEBHOTO MprOopa
YacTh TEMIOBOM MOIIHOCTU B MPOILIEHTAaX, BbIAEISEMAas OTOMUTEILHBIM PUOOPOM B
nomerienue. Eciu nomenienue oborpeBaeTcsi OAHUM OTOMUTENBHBIM MIPUOOPOM, TO
Qo, =100%. Ecnu B moMemieHnu €cTh HECKOJIBKO OTOMUTENbHBIX MPHOOPOB, TO
CyMMa MX MOIIHOCTEW B MPOIEHTaX J0JKHA cocTaBisiTh 100%.

OOmiass MOBEPXHOCTb, NPEAYCMOTPEHHAs Uil MOAIMOJIBHOTO  OTOMUTEIBHOTO
npubopa, COBMECTHO C BO3MOKHOM IMOBEPXHOCTHIO IPAHUYHOM 30HBI.

lar ykmamku TpyO B TperonieM KOHTYpE TOAINOIBHOTO OTOIMUTEIBHOTO MpHOOpa
(pacctosiHue MEXAy TpyOamu). DTO TIIOJ€ MOXET OCTaBaThCsS HE3ANOJHCHHBIM,
nporpamma cama rmoj0oepeT COOTBETCTBYOIIHIA IIIar.

[Tone nmoBepxHOCTH TpaHUYHOH 30HBL. Eciam B oTonuTensHOM mpuOOpe rpaHUYHAs
30HA HE BBIJEIIEHA, TO TO I10JIE MOKET OCTABaThCS HE3AIIOJHEHHBIM.

[ar yknaaku TpyO B rpaHUYHOU 30HE. Ecniu B OTONMUTENEHOM MPUOOpE TpaHryIHAs
30Ha HE BbIEJIEHA, TO 3TO MOJIE MOKET OCTaBaThCs HE3AIOIHEHHBIM.
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dT, [K] PacyeTrHOoe oxakneHue BOJBI B MOAMNOILHOM OTONMUTENBLHOM Ipubope. Eciau morne
OyZeT MyCThIM, TO ITPOrpaMMa IPUMET oxJTakaeHue paBHbIM 10 K.

dn, [MM] HomuHanbHblid muaMerp TpyO rperomero xkontypa. Ecnmu monme Oyner mycTeiM, TO
nporpamMMa rmojadeper auameTp apromarudeckd. Kmasuma F1 wmm kHOmMKA [=]
BBI30BET CIACOK JOCTYIIHBIX JUAMETPOB.

Iom G CuMBoOI TIOMeEIIEHUsI 000TPEeBAEMOro OTONMUTENbHBIM Tpubopom. [lono0HO, Kak U B
cllyyae KOHBEKIIMOHHBIX OTOINUTENBHBIX MPUOOPOB, Onarogaps MPUMEHEHHIO Ha
cXeMe 30H NOMEIIeHUH, MporpaMma cama B COCTOSHHHM paclo3HaTh, B KaKHX
MOMEIICHUSAX HAXOASTCS OTOMUTENbHbIE MPUOOPHI, @ TOITOMY 3TO IOJIE Yallle BCEro
HYKHO OCTaBIISITh ITyCTBIM.

IHom D CHUMBOJ MOMENICHUSI, HAXOSIIET0CS HUKE OTOMUTEIBHOTO Tprbopa.

Kop F Beemute 'lla', ecnm  XoTHTE, 4YTOOBI TOCJIE TOA0OpPA PACCTOSHHS MEXKIY
TpyOONpOBOAaMH, TpOrpaMMa CKOPPEKTHpPOBajia IOBEPXHOCTh OTOMUTEIHLHOTO
npudopa.

[TonnonpHBIE OTOMUTENBHBIE MPHOOPHI Yalle BCErO MOAKIIOYAIOTCS K PACHpEleiIUTEN0 C
BMOHTHUPOBAaHHBIMHU PETyIUPYIOIIUMH I TEPMOCTaTUYECKUMHU BeHTWIsMH. Ha cxeme pas3Bonka
TpyOONPOBOAOB OT pacHpeAeTUTeNs] 0 OTOMUTEIbHBIX MPUOOPOB Yallle BCEro peanu3yercs MpH
MOMOILIM COEAMHEHUS YHaJeHHbIX TPyOompoBoAoB. [Ipu 3TOM CBA3b KOHKPETHOTO OTOMUTEIHLHOTO
npubopa ¢ BBIXOJOM pacIpeleNuTeNsi MOXKET ObIThb HeuuTaOellbHa, YTO B CBOIO OYEpEelb MOXKET
MIPUBECTH K HEMPAaBUIHHOMY MPUIHCHIBAHUIO HACTPOEK BEHTHIICH.

an tn +

GP-TERAKOTA dn=,35%
Fo=Z241op=225B=01
Fe=0.0 Lz=0.0 Be=0.1

| o o o o o o o o o
i

Puc. 5.54. PacnonoxeHne perynupyloLmnx BEHTUNEN pSA0M C NOAMOSIbHbIM OTONUTENBHBIM NPUOOPOM.

B cBs13u ¢ 3TUM Ha cXeMme peryinupyrole BeHTUIHN, BXOASIIIE B paclpeienuTeNb, He0OX0IMMO
pacIoNioKUTh Ha TPYOONpPOBOAE PAAOM C OTOMUTENBHBIM MPHOOpoM. OYEBHIIHO, B TEXHHUYECKOM
ONHCAaHUM, TaK W HA CXeME€ HeoOXOAMMO TIOMECTUTh COOTBETCTBYIOILIME 3aMEyaHMs,
UHGOPMUpPYIOILIE MPOU3BOAUTENS paboOT O pealbHOM pacIojioKeHHMH BeHTWIs. B karasore
apMaTypbl BEHTWJIM Ha paclpeieiuTese MPeICTaBiIeHbl KaK BEHTUJIM 3allOpHbIE WM KaK BEHTWIIU
TepMOCTaTHUeCKue. B omMcaHuu STHX BEHTWIEW NPUBOIUTCS KOMMEHTapui, K KakoMy THILY
pacripeenuTeNs MPUIICaH JaHHbIA BEHTUIb.

5.8 lMpoekTnpoBaHue oAHOTPYOHbIX CUCTEM

[IporpamMmMa mo3BOJIIET TPOEKTUPOBATh BepTHKaIbHBIE (Puc. 5.56) m ropusontamsubie (Puc.
5.59) ogHOTpYOHBIE cHUCTEMBI OTOIUICHHUA. [IporpaMma mo3BOJIIET MPOSKTUPOBATH BEPTHUKAIBHBIC H
TOPU30HTAJIbHBIE OJHOTPYOHBIE CHUCTEMBI OTOIUIEHHsS. lmeercss BO3MOXKHOCTH MJISi CO3JaHUSA
CMEILIaHHBIX CUCTEM, B KOTOPBIX YacTh 00OPY/A0BaHMsI BHINOJIHEHA KaK OHOTPYOHAs cUCTeMa, a YacThb
— KaK JBYXTpyOHasl.

OpHoTpyOHast cucTeMa COCTOMT M3 TIJIaBHOTO BEPTUKAJIBHOIO WJIM TOPU3OHTAIBHOTO
TpyOOmpoBOAa, K KOTOPOMY IOCIIE0BATEIbHO MOAKIIOUAIOTCS paiuaTopHble y3iibl. Bes ogHoTpyOHAas
cucTeMa Mo/ICOeMHEeHa MOAAIOIUMHI U 00paTHBIMU TPYOOIIPOBOJAMH K UCTOUYHHUKY TEILIa.
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Puc. 5.56. lNprmep BepTMKanbHON OAHOTPYOHOW CUCTEMBI

PaguaTtopHblif y3e1 COCTOMT U3 3aMBIKAIOIIETO YyYacTKa, K KOTOPOMY
MIPUCOETUHEHBI OJMH WM J1Ba pubopa. OTonuTeabHble MPUOOPHI MOTYT OBITh TAK)KE MPUCOEAUHEHBI

IIpU IIOMOIIU arp€raTHOro BEHTUJIA.

4yepe3 TOJBOJKY

I'1aBHBIH
TPyOONpPOBOI

BenTuib arperaTHblii

IlonBoaka

3aMBIKAOIIHIi y9aCTOK

I'naBHBI TPyOONIPOBO

BaxHpIM TOHATHEM Ui OAHOTPYOHOM cHCTeMBbl sBJsieTcss Kod(duiueHT 3arekanus
OIpeIeTISIEMBIN U3 BBIPAXKEHHUS:

Puc. 5.61. MNMpumepbl pagnaTopHbIX Y3roB
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an

p=

rue:
G,p - pacxoll BOJibl, IPOXOAALIEH Yepe3 OTOMUTENbHBIN IPUOOP, KI/c.
G - Pacxoi BOIbBI, LUPKYIHPYIOUIEH B TJIABHOM TpPyOONpPOBOAE OJHOTPYOHOH CHCTEMBI
(crosike), Kr/c.
Bennunna kosdduunenta f CymecTBeHHO BIUSAET HA BEIUUMHY MOAOMPAEMBIX OTOIMHUTENbHBIX
npuOOPOB, THIIPABIMYECKOE COMPOTHBICHUE CHUCTEMBI, a TaKXkKe €€ TEIUIOBYI0 U THIPaBIMUYECKYIO
YCTOMYUBOCTb.

cm

VBenuueHue kodpduuuenta f npuBeseT K yMEHbUICHUIO BEJIMYMHbBI OTONUTEIbHBIX MPHOOPOB.
Opnaxo mpu 60sbIOM Kodpduumente £ 3anupaHue BeHTHICH IPYU OTOMUTEIBHOM IIPUOOpPE BHI30BET
3HAYUTENBHBIM POCT TUAPABIMYECKOTO COMPOTUBJIEHUs cucTeMbl. Kak creicTBue, MOTOK BOJBI,
OPOXOAAIIMI Yepe3 CHCTEMY, HAuMHAeT HEJOrpeBaTh OTOMUTENbHBIE TPUOOPHI, MpUYEM
HEpaBHOMEpHO (HauboJiee HelorpeBaeMble MPUOOPHI PACcMONOKEHbl B KOHIE psina). B cucremax, B
KOTOPBIX NPHUHATHl CIUIIKOM Oojblive Ko3(hGHUUMEHThl 3aTekaHus [, He OyleT TeIIoBOW Hu
TUAPABINYECKON YCTONYMBOCTH.

SIBeHue TEMI0BOTO U TUAPABIMYECKOTO Pa3peryIupoBaHys, BbI3BAHHOE 3alTUPaHUEM BEHTUIICH,
MOKHO JI0 HW3BECTHOW CTENEHH OrPAaHUYUTh, HCIONB3YS PETYIITOPhl pacxoja Ha MOAXO0IEe K
OTHOTPYOHBIM cucteMaM. OHAKO OONBIINM HEAOCTATKOM TaKOTO PEIIEHUS €CTh 3HAUNTENLHBIA POCT
TUPABIMYECKOTO COMPOTUBICHUS CUCTEMBI (Yallle BCEro MOTEPH JaBICHUS Ha PETyJsTOpax pacxojaa
omm3ku k 20000 ITa = 2Myp0).

bonbiime 3HaueHus KoI(pQUUMEHTOB 3aTeKaHuss [ dalie BCEro NPUBOIAT K  POCTY
TUIPABIMYECKOTO COMPOTUBIICHUS CUCTEMBI.

Wrtak, ¢ onHON CTOPOHBI CTpeMUMCs, 4TOObI KodpduuueHt f ObUl Kak MOXKHO OoJblie, a C
JPYroil CTOPOHBI OH HE JIOJDKEH MPEBBIIIATh H3BECTHOTO IPAHMYHOTO 3HAYEHUS [, BBILIE KOTOPOTO
CYILIECTBYET OMACHOCTh YTPAThI TCIUIOBON M TUAPABIUYECKON YCTOWYNBOCTH CHCTEMBI OTOTLICHUSI.

1

B, =l
P V023 n+1

rae:
R - YUCJIO 3aMBIKAIOIINX YYaCTKOB B OJIHOTPYOHOI cucTeme.

M3 BbIIENPHBENEHHOIO BBIPAXKEHUS CleAyeT, 4YTo [, BO3pacTaeT BMECTE C YHUCIOM
3aMBIKAIOIIMX YYaCTKOB B OJHOTPYOHOH cUcTEME:

n 3 4 5 6 7 8 9 |10 11 |12 |13 |14 15|16 |17 |18 |19 | 20
Bep 10.2310.28]0.32[0.35]0.38[0.41]0.43]0.45]0.470.480.50 [ 0.51 ] 0.53]0.54[0.55]0.56 | 0.57 | 0.58

B cimyuae nopcoenuHeHHs ABYX OTOIUTENBHBIX MPHOOPOB K 3aMBIKAIOLIEMY Y4acTKy CyMMa HX
k03 ULMEHTOB 3aTeKaHus B He 10KHA IPEBBIIATh TPAHUYHON BEIUUHMHBI 3.

[Iporpamma Moxer camMa mnoxdoupath KOI(GQGUIMEHTHl 3areKaHus L[ I8  OTICIbHBIX
OTONHUTENBHBIX IPUOOPOB TAK, YTOOBL, 10 MEPE BO3MOKHOCTH, HE IIPEBBICUTH 3HAUEHU [, U B TO e
BpeMs TapaHTUPOBATh ONTHUMAIBHOE OXJIAKICHHE BOABI B OTOMMTENBHBIX MPUOOpax (HECKOJIBKO
rpaxycoB K). IIpoeKTHpOBIIMK MOXET Takke caM 3agaTb KOI(QUIMEHT 3aTeKaHus Ul
OTOINUTENBHOTO MpUOOpa, BBOAA €ro 3HayeHue B crosdie Beta taGmuips Janable - OTONUTENbHBIE
OpuOOpPBI, pacrooKeHHOH B TAONNYHOM YacTu okHa [JaHHble — PUCYHKH.
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YacTo compoTHBICHHE IMOTOKY uepe3 3aMBIKAIOIIUI y4acTOK MEHbIIE, YeM COMPOTUBICHUE
MOTOKY 4Yepe3 OTOMUTENbHBIH mpubop. UToObl 00ecneunTh COOTBETCTBYIOMIMIA KO3(h UIIUEHT
3aTeKaHus f, Ha 3aMbIKAIOILEM yJacTKe MPUMEHSIOTCS PEryIUpYIOIMe BeHTHIN Win maiiosl. Ecnu
Ha 3aMBIKAIOIIEM YYacTKe He OyleT 3asBlIeH HU OJWH PETYIUPYIOIIUNA 3JIEMEHT, TO Mporpamma
YMEHBIIUT JTUaMETP 3aMbIKAIOLIETO0 YYacTKa OTHOCHUTENBHO JUaMeTpa TIJIaBHOTO TPYOONpoBOIa
OJTHOTPYOHOI CUCTEMBI.

BHUMAHUE !!!

Caenyer oOpaTuTh BHMMAaHUE HA TO, YTOObI HA MOJBOAKAX K OTONMHUTEJLHBIM NMPUOOpam
HEO0XO0UMO MCINOJIb30BATh TEPMOCTATHYECKHE BEHTHJIM C MNOBBIIICHHOW TMPOMYCKHOMI
cnocoonocroro  (ky > 2 M3/t1), NnpeIHa3HAYeHHbIEe CNENUAJbHO JJS1 OJHOTPYOHBIX HJIH
rPAaBUTAIIMOHHBIX cHcTeM. MHcnonab3oBaHue OOBIYHBIX TEPMOCTATHYECKUX BeHTHJIEH
npuBeeT K 3HAYUTEIBLHOMY POCTY THAPABJIMYECKOr0 CONMPOTUBJIEHHUS HUPKY/JISIHOHHOTO
KOJIbIIA Yepe3 0TONNTEIbHbII NPUOOoP (Yalle Bcero B OAHOTPYOHBIX CHCTEMAX PACXO BOAbI
yepe3 OTONMUTENbHbIH MPUOOP B HECKOJIBbKO pa3 00Jibllle, YeM B IBYXTPYOHBIX CHCTEMAX), a
TaKsKe COMPOTHBJIEHUS] BCEro PaiMaTopHoro ysia. B pesyibrare (IpuHUMAasi BO BHUMAaHHe
nocje0BaTe/]bHOE MOACOeUHEHUE PAAUATOPHBIX Y3JI0B) MOKET NMPOM30MTH CIAUIIKOM
00JIb1ION POCT COMPOTHUBJIEHUS BCEil CHCTEMBI.

TaM, rac OTOIMMTEIbHBIN HpI/I60p MMOACOCANHCH IIPpHU IMOMOIIN arp€raTHOro BCHTUIIA, (bYHKI_II/IIO
MMOABOJAOK M 3aMBIKAIOOICTO YYdCTKa BbIIIOJIHACT al"pel"aTHHﬁ BCHTHUIJIb. HO,Z[60p KOB(b(bI/II_II/IeHTa
3aTCKaHuA ﬂ Iopu OSTOM 3aBHCHUT OJf XapaKTCPUCTUKKU BCHTHUIIA (BO3MO}KHOCTI/I noz[6opa
MNpCABAPUTCIIbHBIX HACTPOCK KOB(b(bI/IHI/ICHTa ﬂ), a TaKXKC THUAPABIMYCCKOr0 COIIPOTUBJIICHUA
OTOIINTCIIBHOI'O an6opa.

BHUMAHUE !!!

B ciayyae nmpuMeHeHHMsI arperaTHOro BEHTWJIS /JIsi OJHOTPYOHOW CHCTeMbl WUTOTrOBbIM
ko3puuuenTa 3arekaHuss [ MoOKeT OTIMYATBCA OT 3HAYEHHs, JAaBaeMoOro
NPOM3BOAUTEIEM BEHTHJISI. JTO BbI3BAHO pa3sHbIMU KO3 Puuuentamu ky oTONUTEIbHBIX
npudopoB, NPHCOeIUHEHHBIX K arperaTHbLIM BeHTWIsIM. B nporpamme npu onpenaejieHuu
XapPaKTEePUCTHUKHM BEHTWIS M0 YMOJYAHUIO IPUHATO 3HAYeHHe KO3(P(PrumeHTa NponmyCcKHoi
CIOCOOHOCTH JIJIs OTONMTEJbHOro mpudopa k, = 2.5v°/4. Ecan oTomuTebHbII npuodop,
NPUCOEIMHEHHBIH K BEHTHJII, OyJdeT UMeTh 00ublioii  ko3(pdpuuuent Ky, TO MTOroBbIi
k03¢ punueHT 3arekanuss f Oyaer Oojblle YKa3aHHOr0 mNpousBoauTeseM. B ciayuae
MeHbIINX 3HaYeHul ky ko3punmuent S Oyaer menble.

CymiecTByeT MHOTO BapUaHTOB TPUCOCTMHEHUS OTONMUTEIBHBIX MPUOOPOB K TJIABHOMY
TPYOOITPOBOAY OAHOTPYOHOU cucTeMsbl. (Puc. 5.62). Hiwke mprBeneHbl HEKOTOpBIE U3 HUX.
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—
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Puc. 5.62. Npumepbl noacoeamHeHns OTonMTENbHbBIX NPUOOPOB B OAHOTPYOHON cucteme

YroObl HaYaTh PUCOBATH AJIEMEHTHl OJHOTPYOHOW CHCTEMBI, HA MMaHeTu (YHKIWN PUCOBAHUS

He00X0IMMO BBIOpaTh 3akiaaky CucreMa oJHOTPYOHAS }.Eﬁ

—fLEw L,
—_— g = s

B

[TpuHUIMTIBI pUCOBAaHUS ISl OHOTPYOHOM CHUCTEMBI OTOILICHHUSI HUYEM HE OTJIMYAIOTCA OT paHee
MPUBEJICHHBIX IS ABYXTPYOHBIX crcTeM. [ maBHbIE TPyOOIIPOBOIBI OTHOTPYOHOM CUCTEMBI PUCYIOTCS

nocyie BbIOOpa KHOnKH TpyGonmpoBoa OXHOTPYOHBIH E Jns pucoBaHusT BEPTHKAIBHBIX M

TOPU30HTAIBHBIX 3aMBIKAIOIIUX YYACTKOB CIY)KaT KHOIKHU @ @ K 3ambIkaroniemy ydacTtky
MaKCHUMaJbHO MOXHO TPHCOEAWHUTH JBa OTOMMUTENbHBIX mpubopa. [lpu mnomomm 3akiagok
TpyoonpoBoa mnoparomuii 1 TpydonmpoBoa o0paTHbIA pPHUCYIOTCS TMOJAOIINME W OOpaTHBIE
MOJBOJIKA  OTOMUTENBHBIX MPUOOPOB, COCTUHSIONIME OTONMUTENbHBIA MpUOOp C KOHIAMHU
3aMBIKAIOILIET0 y4acTKa.

Ecnu npu otonuTenbHOM mpuOOpe MOHTHUPYETCS BEHTHIJIb, TO €r0 HEOOXOAMMO PUCOBATh MPHU
MOMOIIM KHOMKY BeHTH/Ib 0TONMTEIbHOT0 NPUdOpa B OHOTPYOHOI cucTeMe . Jns BcTaBku

arperaTHbIX BEHTUJICH I OTHOTPYOHOM CHCTEMBI CITY’)KUT KHOTIKA .

Kak nHa TpyOompoBoaax OJHOTPYOHBIX, TaK W Ha 3aMbBIKAIOUIMX Y4YacTKaX MOXKHO pPa3MECTUTh
¢daconnsle uznenus ¢ 3akiaaaku TpyoGonmpoBoabl 1:;’;, a TaKkXKe apMaTypy € 3aKJaJKd ApMmartypa

hae A

5.9 PucoBaHue nnaHoB 3Taxeu

[Iporpamma npenocTaBisieT BO3MOXHOCTh ISl PUCOBAHMS IUJIAHOB ATaxkeil. biaromapst aTomy,
Opd TOMOIIM TPOTPaMMbl MOKHO CO3/1aTh BCIO JIOKYMEHTAI[MI0 PUCYHKOB JUISI CUCTEMBI
HEHTPAILHOTO OTOTICHHUS.

B HwkHeil yact okHa JlaHHble - PHCYHKM HAaXO[ATCS 3aKNajKd C PUCYHKAMH, BXOIAIIMMH B
npoekr [T8 B 1 fRTJEZEE{EAT | Tleppas 3aKiajka CONCPXKHUT PHCYHOK cO cXeMoil. Ilociemyromie
3aK/TaKH TIPeIHA3HAYEHBI IS TIaHoB dTaxeil. Knonka [ ¢ 1eBoii CTOPOHBI 3aKIAA0K CIYKUT I
PENAKTHPOBAHKSA CIIMCKA PHCYHKOB, BXOMAIIMX B MPOEKT. Ilocae HaXaTHs 3TOH KHONKH HA JKpaHe
TOSBUTCS UANOroBoe okHO CIHHCOK PHCYHKOB B POEKTe.
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CNMCOK pHCYHKOB B NPOEKTE |

PrcyHEN, BXO0AWME B NPOEKT

Cxema 73 Nodase |
|Nogean |

‘ | =2

Py
Hoeoe HasEaHWe pHoyHEa JL 3axpon
IElTax 1 | ? Crpaeka

Puc. 5.63. CnnMcok pucyHKOB, BXOASALLMX B MPOEKT.

[lepBEIil pUCYHOK B CHHCKE BCET/a MPEAHA3HAYCH TSI CXeMbI 000pynoBanus. OCTalbHBIE MOTYT
OBITh UCIIOJIL30BAHBI JIJIs1 PUCOBAHUS TJIAHOB dTakel. KHOMKY ¢ mpaBoil CTOPOHBI CIIMCKa MO3BOJISIOT
NO0aBIIATE W YOAIATH PHCYHKH W3 TIPOEKTa, a TaKke H3MEHATh HUX odepenHocTs. [loie
pENaKTUPOBAHUS B HUYKHEW YaCTH CITY’KUT ISl U3BMEHEHHS HA3BAHUS PUCYHKA, YKaQ3aHHOI'O B CITHCKE.
BHUMAHHUE !!!

Ilmanbl 3Ta’Keill MOKHO PHCOBATH HA BCeX PHUCYHKAX, 3a HCK/JIIYEHUHEM MEpPBOro B CIHCKe,
KOTOPBIN MpeAHA3HAYECH I PUCYHKA CXEeMbl.

YroObl HauaTh PHUCOBATH SJIEMEHTHl OOOPYIOBaHMS Ha IUIAHAX ATAXeH, cJeayeT BHIOpaTh
3aKIaJKy Kakoro-HHOyIb M3 pHUCYHKOB (Hampumep, K-1  WEIAKTAKZAKSak44KSf[5]8]). 3arem
HEOOXOMMO MPUCTYIUTH K PUCOBAHMIO TUIAHA ATAXKA.

[Iporpamma He OcCHaIeHa HU OJHOH Trpadudeckoii GpyHKIMEH, YCOBEpIIEHCTBYIOIIEH PHUCOBaHUE
CTPOUTENIBHBIX KOHCTPYKUMH. JlIi pHCOBaHUSA, OYEBUAHO, MOXHO HCIIOJIB30BATH JOCTYIIHBIE

rpaduyecKue AIEMEHThl Ha HaHenu (QYHKIMA pucoBaHUs ¢ 3akianku ['paduxa }-.5‘_;""., co3aaBast
TOTOBBIC OJIOKHM (OKHA, JBEPHU) C THUIIOBBIMH CTPOMUTEIBHBIMU 3JIEMEHTAMH, OJHAKO, BPEMs, KaKoe
HY)KHO MTOCBSITUTH PUCOBAHMIO IIEJIOTO ATaXKa, TIOJPHIBAET CMBICI TAKUX JICHCTBUH.

[Ipu  ykopeHMBLIEMCS  TOJIO)KEHUHM, KOI/Ia MPOEKTHUPOBIIMK  pacroyiaraeT  IUIaHaMH,
UCKJTIOUUTENILHO, B BUJIE YepTexkeil Ha Oymare, OyAeT UMETh CMBICI HAYePTUTh BPYYHYIO DJIEMEHTBI
000pyZ0BaHMs, YeM PUCOBATh IPH MOMOIIH IIPOrpaMMBbl BECh IIJIaH Ta)Kka, YTOOBI TOJIBKO HAHECTH Ha
HEM TPYObI M OTONHUTENIbHBIE MPUOOPHL. B TakoM cityuyae Jydilie OTKa3aThCsl OT PUCOBAHUS IJIAHOB
IIPU IOMOIIU POTPAMMBbI.

Ecnu umerorcst pucyHku B aekTpoHHOUM Gopme (pucyHku u3 nporpamm CAD, CorelDraw, MS
Word), To MOXHO MEpeHecTH UX HEMOCPEICTBEHHO B MPOTrpaMMy U HCHOJIb30BATh STH IUIAHBI, KaK
noaoxky. I[IporpamMma cornacyer pucyHkH, 3anmucannbie B popmarax DXF, DWG, WMF u BMP.

Hcmonb3yst BOBMOKHOCTh pa3MEIICHUs Ha IUIaHE PUCYHKOB, 3amMCaHHbIX B (Gopmare BMP,
JIMCTHI C YepTeKaMH MOYKHO MOATOTOBHUTH C TIOMOIIBIO ckaHepa. Ho crieayer moOMHUTB, YTO PUCYHKH
BMP 3anuMaroT O4eHb MHOTO MeCTa M IUIOXO MOJJIEPKUBAIOT MaciTabupoBanue. CKaHUPYS
PHUCYHKH, cJielyeT BRIOUpaTh HE CIMIIKOM OOJIBIIYIO CTeNeHb paspemieHus (Hampumep, 150 Touek Ha
JIIOWM) W TIOPSAZIOK YEpHO - Oemblii 0e3 ceporo OTTeHKAa. DTO PEIICHUE, YUYUTHIBAs OTPAaHUYCHHYIO
MOIITHOCTh KOMIIBIOTEPA, MOKHO MIPUMEHHUTH UCKIIOUUTENBHO B CiTydae HEOOJBIIHNX TJIAHOB.

[MpeamouturensHbIM (hopMaToOM, MPUHUMASE BO BHUMaHHE KAaueCTBO PUCYHKOB, TaK M UX 00BEM,
spisiercst popmat WMF.

UToObl pUCYHOK IIIaHA 3Ta)<a, BHIMOJIHEHHBIN MPU MOMOIIM JPYTOil MporpamMmbl, UCHOIb30BAThH
Kak mou1okKy B mporpamme PURMO C.O., Heo0X0IMMO BBITTOJIHUTH CJICTYIONINE TCHCTBUS.
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1. B mporpamme PURMO C.O. Ha maHenu ¢byHKIMA pucoBaHMs BbIOpaTh 3akianky I'paduka
b 4 , 4 Ha Hell KHonKy PucyHok .

2o o=
A [T Ws daiina
[ENL tudema i E 1|8.2P|2f
E, Wz Gypepa BMP

2. B packpsbiBaromieMcsi CIMCKe BbIOpaTh cr1ocoO BCTaBKU pUCyHKa. Eciy pUCyHOK HaxoauTcs B
daiine, To HE0OX0MMMO BHIOpaTh To3unui0 U3 (aiisia, a 3areM yka3aTh COOTBETCTBYIOIIUH
daiin.

3. BcraBuTh pUCYHOK Ha IUIaH 3Taxa.

BebimosHsisi BBIIETIPUBEICHHBIE JISHCTBHSI, OYEBUIHO MOYKHO BCTaBHTh HA TUIAHAX W HA CXEME
npou3BoJbHBIE 00beKTHl B (hopmare DXF, DWG, WMF umu BMP. D310 MoryTr ObITh TaOJIHIBI C
pacdeTaMu, TeKCThI C PEIAKTOpa TEKCTOB, PUCYHKH, JIOTO (PUPMBI H T.II.

BceraBnsas pucyHku, cieayer IOMHUTH O BRIOOpE COOTBETCTBYIOMIETO clios B 3aknaake I'paduka

}ki,r{ MoxHo, Hanmpumep, cOo34aTh HOBBIM ciol ¢ HazBaHueM IloaJioxkka W Ha HEM pPa3MECTUTh
PUCYHOK ILIaHa dTaxa.

BHUMAHMUE !!!

CJ'IOﬁ, npennamaqeﬂnuifl Ha MOMJIOKKY, CJIEAYECT PasMECTUThL B CaMOM Hayajie ClIuCKa CJIoEB,
NMPUCYTCTBYIOIIIUX Ha PHCYHKaX IIPOCKTA. B NMPOTHBHOM C(CJIyda€, BO BpEMs I€YaTH U MPH
OOHOBJIEHHH IKpaHa 3JIECMEHTbI PUCYHKA, HAXOAAINMECH HaA OoJiee PaHHHUX CJI0SAX, MOI'YT OBbITD
3aKPbLITBI MOAJI0KKOM.

Yame Bcero mociie BCTaBKM PUCYHOK TPeOyeT IOMOTHUTEIHHOTO M3MEHEHHsS Maciutaba Tak,
9TOOBI €r0 pa3Mephl COTIACOBBIBAIUCH ¢ pazmepamu B mporpamme PURMO C.O..

o 0 =
C oroit OCHIBI0 JIy4YII€ BOCIOJb30BATHCA TOPU3OHTAIBHBIMU H U BCPTUKAIIbHBIMU °i[:

pa3MEpHBIMU JIMHHUSMH, JOCTYIIHBIMH B 3akianke KoHcTpykuus W=/ Ha mnane clemyer
HApHCOBATh TOPU3OHTAILHBIC M BEPTUKAIBHBIC JHMHUM C JUIMHOH, COOTBETCTBYIOLICH HW3BECTHOU
JUTMHE Ha BCTaBJsieMoM pucyHke (Puc. 5.64). 3atem crienyeT Tak M3MEHHTh MacITad pUCYHKa, YTOOBI
€ro pa3Mepbl MEePeKPHIBAINCH Y)KE BCTABICHHBIMU Pa3MEPHBIMH JIMHUAMH (HAIPUMEp, 00sI3aTEIbHO
€CTh HEOOJIBIIIOE YBETMYCHNE MacCIITa0a BCTABISIEMOTO PUCYHKA).

] 240 ]

| 240 |

&0
&0
&0
&0

—

Puc. 5.64. Mpumep maclitabupoanusi pucyHka DXF, DWG, WMF unn BMP npu nomoLum pasMepHbIX IMHWIA
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VcranoBka Maciurada PpUCYHKaA 6yz[eT OKOHYATCJIBbHO 3aBCpIICHA II0CJIC €ro BbIACICHUA U

nepeMeIIeHrsl  XapaKTepHbix MapkepoB  (Puc.

5.65).

CUCTCMATUYCCKH ITOKA3BIBACT AKTYAJIbHYIO IIKAJIYy pUCYHKA.

Ha nanenn

COCTOAHUA  IIpOorpaMMa

ponopuvnoHanbHoe
U3MeHeHune
BepTUKarNbHOro n

N3meHeHne
BepPTUKarnbHOro
maclutaba

rOPU3OHTaNbLHOro
macwiTaba

2]

g

.....

N3meHeHue
rOpPU3OHTaNbLHOro
macwTaba

®

Macmepckas

Puc. 5.65. XapakTtepHble Mapkepbl, Cnyxaluue Ans yctaHoBneHunst macwrtaba pucyHka DXF, DWG, WMF mnu

BMP.

YroObl BBHIMOIHUTH KOppekiuio pucynka DXF, DWG mocne ero BCTaBKH B TPOEKT, CIIEHYET
[I{enkHYTH ABYKPATHO 10 KPar0 PUCYHKA.
[Tocne nmonroroBku IoaI0KKH MOXKHO NMPHUCTYIHUTH K HAHECEHHUIO JIEMEHTOB 00opynoBanus. C

ATOW IETbI0 HAa MaHeau (DYHKIMN pPUCOBaHUS HEOOXOAMMO BbIOpaTh 3akianxky IliaHbl }r . B

3aKJIagKEe UMCIOTCA B PACIIOPSKEHUHN 3JICMCHTBIL O60py,HOBaHI/IH, PUCYEMBIC Ha ITJIaHaXx.

TI

=i

CTVRNTTIR

ookl I

== (5 1% = A LT A5 A= A 5/

BHUMAHMUE !!!

Puc. 5.66. 3aknagka NnaHbl

Heun3s1 pucoBats 3di1emeHThl ¢ 3akiaaaku Ilmanbl Ha cxeme oGopynoBanusi. Henb3si Takike
PHCOBATH JIEMEHTHI € OCTAJIbHBIX 3aKJIAI0K (32 HCKJIIOYeHHeM 3akiaaaku ['paduka) Ha nuianax

ITAKEH.

an_IG BCCT'0 Ha IIJIaHBI HAHOCATCA KOHBCKIIMOHHBIC OTOIIMTCIIBHBIC HpI/I60pBI. I[JISI 9TOT'0 CIIYXKUT

KkHonka OTonuTeIbHBIN NPUOOP HA NJIaHe

M
;l. [ocne BCTaBKM OTONMUTENHHOTO NMPUOOPA Ha IIaHE

HEOOXOMMO YCTAaHOBUTH €TO PacIoiOkKEHHUE, TOBOPOT, CHOCOO BBIPABHUBAHUS, a TAKXKE TOJIO0KEHHUE
ero onucanus. s 3TOro ciaykaT XapakTepHbIE MapKephbl, NOSABISIONIMECS PSAJOM C OTONUTEIBHBIM
npuOOpOM B MOMEHT €r0 BBIJCTICHUS (CM. HUXKeE).
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ONUCaHUA OTONUTENbLHOIo
npubopa

Heceazannwiii
- - - MoBopoT I
| |l npubopa

MepemelueHne nyHKTa
BblpaBHUBaHUA npubopa

W3meHeHne nonoxeHus ]

> |l

Puc. 5.67. XapakTepHble Mapkepbl OTONUTENBHOrO NpMbopa Ha nraHe

[Tocne BcTaBKM OTONMUTENBLHOTO MPUOOpPA HA MJIaHE C JAHHBIMH [TPOrpaMMa MPUHUMAET €ro JJIUHY
3a 1 m. Ilocne BbIMONHEHUS pacuyeTOB HA PUCYHKE C MTOTaMH pPacueTOB OTOMMTENbHbIE MPHOOPHI
pHCYIOTCA ¢ coxpaHeHueM MaciuTaba. YUtoObl OTONMHUTENbHBIN MprOOp OBLI MPaBUILHO HAPHCOBAH,
ClIeZlyeT YCTaHOBUTH CIIOCOO €ro BEIpaBHUBAHUS Ha PUCYHKE C HTOTaMH PacyeToB.

Heceazannwlii

BbipaBHUBaHue

BNpaBo
Heceazannwtii
BbipaBHUBaHue no
LeHTpY

BbipaBHUBaHue H .
BNneBo €C6A3aAHHbIU

YToOBI HA UTOTOBOM PUCYHKC OTOITUTEILHBIN HpI/I60p ObLI OIIMCaH, HCO6XOI[I/IMO CBA3aTh €ro C
COOTBCTCTBYIOIIMM €MY OTOIIMTCIbHBIM HpI/I60pOM Ha cxeMme. B sTom clIydac HCO6XOI[I/IMO
MNEPCKIIOYUTL IMPOrpaMmMy B PCXKUM CBA3bIBAHUSA CXCMbI C IIJIAHAMMH. ,HJ'IH OTOI'0 CIIYKHUT KHOIIKa

Cesi3pIBaHHEe CXeMbl € IJIAHAMH @ 3arem CJICAYCT YKa3aTb Iapy OTOIUTCIIbHBIX HpI/I60pOB Ha
CXEMC M Ha IIJIaHC OTaXka.

Ecnu Kypcop MbIIi npuHUMAET Gopmy @[E , TO CIIEyeT yKa3aTb MEPBbII 0OBEKT, CO31AI0LINN
napy (Hampumep, OTONHUTENbHBIM MpuOOp Ha cxeme). Eciam ke Kypcop MBIIM MPHUHUMAET (GopMy

b

2 | TO cneyeT yKa3aTh COOTBETCTBYIOILINI eMy OOBEKT Ha IJIaHe.

BrlieonucanHyto  mporenypy CleAayeT IOBTOpATh JO TeX TIOp, IMOoKa BCE 3JIEMEHTHI
00opyZ0BaHMs, pa3MeIleHHbIE Ha TUIaHe, He OyIyT CBSI3aHbl C COOTBETCTBYIOIIMMHU UM 3J€MEHTaMU
Ha cxeme. [locne cBsA3bIBaHMS CclelyeT ONUCaTh SJEMEHTHhl Ha IUIaHE C MOMOIIBIO 3THUKETOK,
AQHAJIOTUYHBIX HAXOJSIIMMCS Ha CXEME.
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Puc. 5.68. lNnaH ¢ HaHeCEHHbIMU N CBSA3AHHBIMWN KOHBEKLMOHHLIMU OTOMUTESbHBIMM an6opaMV|.

HpI/I CBA3BIBAHUHU 3JICMCHTOB Ha CXCMC C DJICMCHTAMU HaA IJIAHEC CICAYCT IIOMHUTL O COXpPAaHCHUH
COI1aCOBAHHOCTH THIIOB. HCJ'IB?)H, HarpuMep, CBA3aTb OTOIMHMTEIbHBIN HpI/I60p CO CXCMhblI C
Tp}I601'IpOBOI[OM Ha IJ1aHeC. CHGHI/I(l)I/ILICCKI/IM QJICMCHTOM, PUCYCMbIM Ha IlJIaHaX, ABJIACTCA Onucanue

3JIeMeHTa 00OpY/0BaHMsI HA IUIaHe 5%, KOTOPBIA MOYKHO CBSI3aTh C IPOU3BOJILHBIM JJIEMEHTOM
obopymoBaHusi Ha cxeme. JlJisi TaKOro OMUCAaHWs MOYKHO BBITIOJIHUTH MPOHM3BOJIBHBIA PUCYHOK C
EITbIO MTPEICTABIICHNS Ha TUIaHE HETUIIOBOTO YCTPOMCTBA (HAapUMep, IMOAMNOIBHOTO OTOMUTEIBHOTO
npubopa ¢ HETUMUYHBIMUA (POPMAMHU, APYTOro MOTPEOUTENS TEIIa U T.11.).

KpOMe OTOIMUTCIBHBIX HpI/I60pOB, Ha IIITaHaX MOXKHO TakKXE€ pHUCOBATh APYIru€ OSJICMCHTEHI
060py,I[OBaHI/I$[, IIOACOCAUHASA K HUM 3TUKCTKH. I[J'IH OTOr'0 CJIY’KaT OCTAJIbHBIC KHOIIKHM Ha 3aKJIaJIKC

ITnansl ,-'r .

Ocoboe BHIMaHKE HEOOXOAUMO OOPAaTUTh Ha PUCOBAHUE MOIOIBHBIX OTOMUTEIBHBIX IPHOOPOB.

g atoro ciayxut kHonka IloamosibHBIM OTONMTEIbHBIN NPUOOP Ha ILIaHe . IIporpamma
MO3BOJIIET ~ PUCOBATh  IMOJIOJNBHBIA  OTONUTENBHBIM MPHOOP  HMCKIIOYUTENHHO B (opme
IpsSIMOYTOJIbHUKA € YKJIaakoW crnupaibio. Co BceX CTOpOH Hpubopa MOTYT OBITh PacroOKeHbI
rpaHUYHbIe 30HBL. Pa3Mepel OTONMUTENBHOTO MpUOOpa, KaK M BEJIMYMHA TPAHUYHBIX 30H
YCTaHABJIMBACTCS IIPHU IIOMOILY XapAaKTEPHBIX MAPKEPOB.
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N3meHeHne pa3smepoB
oTonuTenbHOro npubopa

MepemeweHune
rPaHNYHOW 30HbI

. d Hecenazamn vt

s
—

lMepemeLlueHne NyHKTa
| nogaum Boabl K npu6opy

Puc. 5.69. XapaktepHble Mapkepbl, Cnyxaliue ans moandukaumm hopMbl NOANOMLHOMO OTONUTENBHOIO
npubopa.

HapucoBaB Ha miaHe moinoJibHbIe OTOMUTENbHBIE TPUOOPHI, HEOOXOAMMO CBSI3aTh UX CO CXEMOM.
[Tpumep dparmeHTa riaHa ¢ HAPUCOBAHHBIMU MOATMOJBHBIMUA OTONUTENLHBIMU NPHOOpaMHU BMECTE C
CETHIO Pa3BOJIAIINX TPYOOIPOBOIOB MIOKa3aH Ha Puc. 5.70.

PucyHOK MOANONBHOTO OTOMMTENBHOTO MpHOOpa Ha IUIAHE JaeT BO3MOXKHOCTH BBINOJIHUTH
JeTajibHble TPOEKTHble pacueThl. Ha 0a3ze pucyHKa MporpamMma TOYHO OIpENeNsieT AJIHHY
TpyOONpOBOAa TpEIOLIET0 KOHTYypa C Y4Y4€TOM TpPaHMYHOW 30HBI, @ Ha MTOTOBOM DPHCYHKE
BBIPHCOBBIBAET (JOPMY OTONUTEIHHOIO MPHUOOPA C YYETOM UTOTOB PACUETOB.
3aro B ciy4ae, KOrJa IMOAINOJBHBIA OTONMUTENbHBIM MpUOOp BBEIAECH HCKIIOUUTENHHO HAa CXEMe, He
Oyner xBaTarh MoApoOHOW MHMOpMammu O (GopMe OTOMUTEIBHOTO MpuOopa (M3BECTHA TOJIBKO
MOBEPXHOCTh OOIIas W TPAHWYHON 30HBI), TO JUIMHA TPEIOUIET0 KOHTYypa, MPHUXOJAIIascs Ha
MTOBEPXHOCTD, OTpenesseTcs npuoamkeHHo u3 3apucumoct L = F/B.
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Puc. 5.70. NMnaH ¢ HapucoBaHHbIMU NOANOSLHLIMI OTONUTENBHBIMM NPUBOPaMM 1 CETbIO Pa3BOOSALLNX
Tpybonposoaos

B ciyuae oTomuTenpHBIX MPUOOPOB Ooliee CIONKHONH (OPMBI, OUepTaHUS MPHUOOpa MONKHO
HaOpocaTh TpU IOMOIIM JOCTYIHBIX JIMHHHA B 3akinanke ['paduka W4 f a mn omucanns
UCTIONBb30BaTh Onucanue 3j1eMeHTa 000py/I0BaHHSA HA NJIaHe .

BHUMAHHUE !!!

PucyHkH ¢ IJIaHAMM 3TaXKed CJIyKaT NMOYTH MCKJIIYUTEIbHO JUISl NMPEACTABJIEHHS HTOIOB
pacueroB. IIporpaMmma He mnpoBepsieT NPAaBWILHOCTH COeJUHEHHs] TPyOONpPOBOIOB, He
CYMTBHIBAET ¢ IJAHA MX /UIMHY, He NMpoBepsieT NMPaBHJIBHOCTH PacloJioKeHHs1 apMaTypbl. Bee
JaHHbIE, Kacaloluecs JJTHHbI TPYOONIPOBOI0B, PACIIOJIOKEHHSI APMATYPbI, A10KHbI BBOAUTHCS
Ha cxeMe 00opynoBaHusi. ENMHCTBEHHBIM MCKIIOYeHHEM M3 BbIIIENPHBEIEHHBIX NPUHIMIIOB
SIBJISIIOTCSL TUIAHBI MOANOJbHBIX OTONMUTEJbHBIX NMPUOOPOB, HA OCHOBE KOTOPBIX NMporpamMma
onpejeisieT OOLIYI) IMOBEPXHOCTH MOANOJBHOIO OTONMTEJIHLHOI0 MPUOOPAa M NOBEPXHOCTH
rPAaHUYHBIX 30H.

5.10 KatanoXxHble AaHHble

[Iporpamma paboTaeT COBMECTHO ¢ 0a30M KaTaJOKHBIX JAHHBIX, B KOTOPOW COJACPIKUTCS
UH(POPMAIHIO O TPYOaxX, OTOMUTENBHBIX IPUOOPaxX U apMaType. 3arucanHble B 6a3e XapaKTepUCTUKU
OTAETBHBIX 3JEMEHTOB OOOPYHOBAHUS MHCHOJNB3YIOTCS IPOrpaMMON BO BpeMs MPOCTaBICHHUS
TEIJIOBBIX U TUAPABIUYECKUX 3HAYCHUH 00OpYHOBaHHUS, a TAKXKe B MPOLECCE CO3IAaHHS BEIOMOCTEH
MaTepuaJIoB.

HecMoTps Ha OrpOMHYIO pa3HOPOAHOCTH TpPyO, apMarypbl W OTONHTENBHBIX MHPUOOPOB,
JOCTYIIHBIX Ha HAalleM pBIHKE, B IPOrpaMMe MpeaycMOTpeHa BO3MOKHOCTD BbIOOpa M3 0a3bl JaHHBIX
TOJBKO TEX 3JEMEHTOB, KOTOpbIe OyIyT HCIOJB30BaHBI B TEKyIIeM mpoekre. s 3Toro ciyxar
KHOIIKH, oMcaHHble B ITyHKTE 5.5.3. [lo1b30BaHKe pAaCKPBIBAIOIIMMUCH KHOIIKAMH Ha cTp. 32.

5.11 BBoa AaHHbIX B Tabnuubl

B cocraB mporpammbl BXOAST TaOiMIbl, TpeIHA3HAYCHHBIC JUIS BBOJA M KOPPEKTUPOBKH
TCKYHINX JAHHBIX, CBA3aHHBIX C JJICMECHTaMU O6OPYI[OBaHI/I}I, BBCACHHBIMHM Ha PUCYHKE CXCMbI
o0opynoBaHusl.
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Tabnuia cocTOUT U3 siYEeK, CIOKEHHBIX B CTPOKU U CTOJONBI. S[4elKHU B KaXKIOM OUYEPEIHOM
CTONOIE MMEIOT TOYHO OIpENeNeHHBIH pa3Mep (Coaep:kaT ONpeleleHHOe YHCIO 3HAKOB). B HuX
ClieflyeT BBOJUTH COOTBETCTBYIOIIME BEIUYMHBI (HAIp., JUIMHY TPYOOMPOBOJA, TUIl OTOMUTEIHLHOTO
npubopa u T.1.). B 3aronoBke Tabnuiel pa3MenieHa HHGOpPMALUKA O TOM, KaKue 3HAYEHUS CIEIyeT
BBOJIUTH B 3TOM CTOJIOIIE.

O . | tBrn Do Qmon Oric anre

1| 20 1728 0| Kormara
04| 20 444 0| KoTexbHad
4| 16 218 0 | Kopugop
3| 20 110 0| Canysen
1| 20 1728 0| Kormara
7 5 343 0 |(MacTepCckana

101 | 20 1109 0| Kormara

Puc. 5.71. MNpumep Tabnuupl

B 3aromoBkax HCKOTOPBIX CTOJ'I6HOB HaXOOATCs TCKCTHI C 3€JI€HHBIM l]Jpl/l(l)TOM. SIdeiiku B TaKuX
CTOJ'I6HaX BO MHOI'MIX ClIydasX MOI'yT OBITH HE3aNOJHEHHBIMU U [mporpamMma camMa BO BpEM:A PaCUCTOB
HOH6€p€T U1 HUX COOTBCTCTBYHOIIUC 3HaquHﬂ.()HHaKO, BCCra H€06XOHHMO YAOCTOBCPUTHCA,
Kakoi CYIICCTBYCT CII0COO aBTOMATHYECKOI'O 3alOJIHEHUS HSTHX CTOJ'I6I_[0B, yTOOBl H30EeXKaTh
BO3MOKHBIX OLIIHOOK.

BBoj maHHBIX OCHOBBIBAETCSl HAa MPABUIHLHOM 3aIlOJIHEHUH TEKYIIMX sueek B Tabnuie. JlaHHble,
BBOJIUMBIE B COOTBETCTBYIOIIME SYEHKH, CBOCBPEMEHHO KOHTponupyiorca. [lpu oOHapyxeHun
OLIMOOK pOrpaMMa BBIBOJUT Ha SKpaH COOOLIEHHE O TUIE U MPUYMHE BO3HUKHOBEHUS ommbok. [Tpu
9TOM, B OOJIBIIMHCTBE CIy4aeB, HEJb3S MEPEUTH B IPYTYIO SYCUKY TaOIUIIBL.

I ™ S - |

Q TemnepaTypa NOMELEHMA 40#Ha COOTEETCTEOEATE AMANASOHY
2555,

Puc. 5.72. Mpumep coobLieHus npu ounboyYHOM BBOAE AaHHbIX B Tabnuuy

B sTOM ciydae cienyer CKOppeKTUpOBaTh OMIMOOYHO BBEIECHHBIC 3HAUEHMS WM YIAINTh UX U3
Auerikd. Ilocie BBINONHEHHS OOHOW M3 OTUX ONEPALMK MPOrpaMMa IO3BOJIAET NMEPEUTH B Apyrue
AYCHKU.

[To Tabnuiie MOKHO MEPEIBUIATHCS KaK C HOMOILBIO MBIIIH, TaK U KJIaBUATYPBHI.

BHUMAHHUE !!!

3HauyeHue, BBeJeHHOEe B TEKVIIYIO SiYeHKY Ta(Juibl OyaeT 3allOMHEHO MPOrpaMMoii Julllb B
MOMEHT IepexoJa B JAPYIyl0 si4eilky. JTO 03HA4aeT, YTO A0 MOMEHTA BBIX0Ja W3 SIYCHKH
NPOrpaMMa IOMHHUT NpeJblayliee 3alUCaAaHHOe 3HAaYeHHe.

5.11.1 CnpasBouHas uHpopmanus

C Kaxx10il A4eHKON TaOJINIBI CBI3aHa CIpaBOYHas HHGOpMalus.
Cnoco0 ee mpencTaBiCHHs] 3aBUCUT OT XapaKTepa BBOJAMMOIO 3HAYEHHUS. OJTO MOXKET OBITh
JIMAJIOTOBOE OKHO C KpaTKUM OIMCAaHHEM BBOJMMOTO 3HA4YCHMs, KaK W KaTajor WA CIIMCOK, B
KOTOPOM HE0OXO0JIMMO BBIOPATh COOTBETCTBYIOIIEE 3HAUCHUE.
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Ecnu, HanpuMmep, B TeKylIel syelike He0OX0AMMO BBECTH KATAIOXKHBIM CUMBOJ OTOMUTEIHHOTO
npubopa, TO Kak chpaBoyHas wuH(popMamus OyaeT oToOpakeHO AuajgoroBoe oOkHO Karamor
OTOMHTENbHBIX TPUOOPOB, B KOTOPOM CIIEIyeT BHIOPATh COOTBETCTBYIOLIHI CUMBOJL.

YroObl MOMYYHUTH CIPABOYHYIO HH()OPMAITUIO, CBA3aHHYIO C TEKYIIEH sSUeKol TaOIHIIbI, CIIeAYET:

k% — HampaBuths kypcop MbIIM Ha sueiiky Tabmuipl. CrnpaBouHas uHbopmanus o0
sYeHKe MOSIBUTCS Ha MTAHEIU COCTOSHUS,

@ — Haxars knasumy F1.

I[J'IH HCKOTOPBIX AYCCK Ta6J'II/IIIBI pAAOM C pCAAKTUPYEMBIM ITOJIEM 6YZ[€T BBICBCUYCHA KHOIIKA ITOMOIIIH,
mpuBOAdAIIasA CIIMCOK JOCTYITHBIX 3HAQYCHUH OIS WITH COOTBGTCTBYIOH_[I/Iﬁ KaTaJior.

Homnka ans
cnpaBku

5.11.2 Ilepemerenue no tadiauune
ITo Tabnuiie MOXKHO MEpeIBUraThCst KaK ¢ IIOMOIIBIO MBIIIH, TaK U KJIABHATYPHI.

\% — C TIOMOIIBIO MBIIIM MOXHO YKa3aTh SYEHKY, BBIICINTH arMeHT TaOJuIel a
TaKKE IPOCMOTPETH €€ COACPKHUMOC

@ - Ha6op KJIaBUII, CIIyXallluX JJI MICPCABUKCHUA I10 Ta6J'II/II_[e, MMpCACTAaBJICH HUXEC.

H360p KJaaBull, CJyzkallluX 1JIs NEPECABUKCHUSA 110 Taﬁ.]'[l/ll.[e

| - [Tepememienre TEKCTOBOTO Kypcopa Ha OJMH CUMBOJ WM Ha OIHY
SIYEUKY BITPABO.
| < Ilepememnene TEKCTOBOIO Kypcopa HAa OAWH CHMBOJI WM HAa OJHY
A4YEHKY BIIEBO.
| Home [Tepemerienrie TEKCTOBOTO Kypcopa B Ha4ajo SYEWKH WM K IEPBOMY
CTOJIOY.
| End IlepemerieHre TEKCTOBOIO Kypcopa B KOHEL| SYEHKU WIH K MOCICAHEMY
CTONIOILY.
| BackSp VY naneHne cuMBOJIA IEpENl KypcopoM
| Del VYnianenue cuMBONA IMOCIE Kypcopa WM BBIAEICHHOTO (parMeHra
TaOJUIIBI.
A [Tepemerenre TEKCTOBOrO Kypcopa Ha OJIHY STYEHKY BBEPX.
v [Tepemerenre TEKCTOBOrO Kypcopa Ha OJIHY SYEHKY BHU3.
Ctrl+ P [Tepemerenre TEKCTOBOrO Kypcopa Ha OZIHY SYEHKY BIIPABO.
ctrl + € [Iepemerenue TEKCTOBOTO Kypcopa Ha OJIHY STYEUKY BIIEBO.
| PgUp [Tepemerienre TEKCTOBOrO Kypcopa Ha OIHY CTPaHHILy BBEPX.
| PgDn [Iepemerenue TEKCTOBOrO Kypcopa Ha OJJHy CTPaHUILy BHU3.
| Ctrl + PgUp [lepemernienre TEKCTOBOIO Kypcopa K sYE€HKE B IIEPBOM CTPOKE U

TEKYIIIEM CTOJI011e TaOIUIIBI.
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| Ctrl + PgDn [lepemerenre TEKCTOBOIO Kypcopa K sUYEHKE B IOCIEIHEW CTPOKE U
TEKyLIEM CTOJI01E TaOIUIbI.
| Ctrl + Home [TepemernieHre TEKCTOBOTO Kypcopa K epBOi siueiiKe TaOIUIIbL.
| Ctrl + End [TepemerieHre TEKCTOBOrO Kypcopa K HOCJIEAHEH ssdelike TaOIHLIbI
| Enter [Tepexo/ TEKCTOBOTO Kypcopa B HauaJlo HOBOM CTPOKH.
| Ins Bcragka HOBOM CTPOKH.
Ctrl + YV naneHue TeKyuen CTpoKH.
BackSp
| Shift [TepenBwxkenue no Tabnuue npu Haxarod kmasumm — Shift Beger k

BBIJICTICHUIO €€ (pparMeHTa.

5.11.3 Beblgeienue (pparmenTa Ta0JMIbI

YToOb!I BBIIEIUTH (PparMeHT TaOJIUIIbI, CIICTYET:

/5

s

C IOMOIIbIO MBIIIM yKa3aTb Ha KpailHIOW sUEiKy, BbLAEISIEMOro (parmMeHra
TaONUIBL, a 3aTeM, JiepyKa HaKaTOM JIEBYIO KJIABHUINY MBIIIH, IEPEMECTUTD KYPCOp
MBIIIH K IPOTUBOIIOJIOKHON, KpaliHeH suelike BblenseMoro (hparMeHTa;

nepeMeleHne Kypcopa 3a Mpelenbl OKHa ¢ Tabiuieidl (mpu HaxaTtoll neBoi
KJIQBUILW MBIIIN) IPUBEIET K MPOKPYTKE COAECPKUMOTO TaOIHIIbI,

CYLLECTBYET TAKKE BO3MOXKHOCTb BBIIENIECHHA Le10ro crondua. C 3Toi Lenbro
ClielyeT HalpaBUTh Kypcop MBIIIA HA (JparMeHT 3aroJI0BKa TAOIMIIEI, CBS3aHHOTO
C BBIJIEJIIEMBIM CTOJIOLIOM, U LIEJIKHYTD JIEBOW KJIaBUIIEH MbIlM. Jlepika HaxkaTon
JEBYI0 KIABHIIY MBIIIM M IepeMenias OAHOBPEMEHHO €€ Kypcop, MOXHO
BBIJICTTUTH HECKOJIBKO CTOJIOIIOB;

C TIOMOIIbIO KJIABHII €O cTpeakamu, a Takke kinasum PgUp, PgDn, Home u
End, yka3arh Ha KpailHIOIO SYelKy BBIAEISAEMOro ¢parMeHTa TaOJHUIbl, a 3aTeM,
Jepka Haxkatol knaBunry Shift, kuaBMImaMM €O CTpeJIKAMM  BBIICTUTH
TpeOyeMbIii parMeHT.

5.11.4 Yka3zanue siuelKH TA0JIHIBI

YTtoObl yKa3aTh siUeHKy TaOIHIIbI, HYXKHO:

i

s

Hanpasuth Kypcop MblliM Ha TpeOyemMyro SYEWKY M IIEIKHYTb JIEBOW KJIaBUILIEH
MBI,

C IIOMOIIBIO KJIABHII €O cTpeakamu, a takke kiaasum PgUp, PgDn, Home u
End niepeiitu k TpeGyemoii siueiike.

5.11.5 TIpocMoTp comep:KMMOro Ta0IHIbI

,HJ'IH IIpoCMOTpa COACPKNUMOTO Ta6J'II/IHI)I MOKHO HCIIOJIb30BAaTh KAaK MbIIIb, TAK U KJIABUATYPY.

/5

e

Conepxxumoe TaOMUIBI MOXKHO IPOCMOTPETh C IOMOILBIO TOPU3OHTAIBHOM U
BEPTUKAIBHOU JIMHUW IPOKPYTKHU;

KpOME TOrO0 MOXHO BOCIIOJIb30BaThCsl (PYHKIIMEH aBTOMATHYECKOW MPOKPYTKH,
KOTOpasi OCHOBBIBACTCS HAa MEPEHECEHUHM Kypcopa MBIIIM 3a OKHO TaOJHIIBI MPU
Ha)KaTOM JIEBOU KJIaBHIITN MBIIIIH;

U TIPOCMOTpPa COJIEPKUMOrO TaOJMIIbI CIYXaT KJIABHIIM CO CTPeJKaMH, a
taxke kinasumu PgUp, PgDn, Home, End u ux komOunamuu ¢ knasumieit Ctrl.
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5.11.6 Komanabl perakTupoBaHus

Koman el penakTipoBaHus, BbI3bIBAIOTCSA U3 MEHIO [IpaBka niM u3 MeH0 ObICTPOro JocTyna.

F1 Cnpaeta

OrraeHTE Al+BESP
Bripesare Chrl
KonupogaTe Chrl+C
Beragume Chil+y
Haanue Del

BoTaEuTe cTpoky Ins
Yoanure ctpoky  Chl+BkSp

Haimu ... Chil+F
JarEHUTE .. Ctrl+H
Hakmu ganee Chrl+M

Puc. 5.73. MeHto 6bicTporo gocTyna ¢ KoMaHA4aMy peaakTMpoBaHus.

Huxe MOMCHICH CIIMCOK KOMaH/[] pCAAKTUPOBAHU A, CBA3aHHBIX C BBOAOM JaHHBIX B Ta6J'II/II_IBIZ

OTMEeHUTDL

Bripe3atb

Konuposarte
BcraButh

Yiaaurthb
BcTaBuTh CTPOKY

YIAIUTh CTPOKY
HaiiTn

3aMeHUTDL

HaiiTu nanee

OTMEHa IOoCIeHEeN orncpanr p€aAaKTUPOBAHUS B Ta6n1/1ue;

nepeMelleHle BbIEIeHHOro parMeHTa u3 akTuBHON Taliauibl B Oydep
oOMeHa;

KOITMPOBAHHUE BBIJICTICHHOTO (hparMeHTa TabauIlbl B Oydhep oOMeHa;
BCTaBKa coziepkumoro oydepa odMeHa B TabmiLy;

yJaJIeHUE BBIICICHHOTO (hparMeHTa TaOIIHIIbI,

BCTaBKA HOBOW CTPOKH;

yIaJIeHHue CTPOKH;

TIOMCK TEKCTa;

3aMEHa CTaporo TEKCTa HOBBIM TEKCTOM;

IMMOUCK OUCPCAHOI0 MECTA, B KOTOPOM HAXOAUTCA HCKOMBII TEKCT.

5.11.7 IlepeHoc JaHHBIX U3 TA0JHMIBI B IPYryI0 IPOrpaMMy

YroObl epeHeCcTr JaHHbIE U3 TaOIUIBI B IPYTYIO MIporpamMmy (1eJIeBYI0 MporpaMmy), HYKHO:

1. BbLIENHUTH (parMeHT TaOJUIIBI, U3 KOTOPOTO JaHHbIE MOTYT OBITh MEPEHECEHBI B IPYTYIO
nporpamMmy (PUKIaTHYIO IPOTrpaMmy);

2. wucnonb3ys koMaHay KonnpoBare, BeI3bIBaeMyto U3 MeHIo [IpaBka, ckonupoBaTh B Oydep
oOMeHa BBIJICIICHHBIN (parMeHT TaOJIHUIIbI,

3. TmepeuTH K HYXHOW mporpamme (Hamp., nmporpamma Microsoft Excel) u BbiOpaB mecto,
KyJia JOJDKHBI OBITh TOMEIIICHBI JAaHHBIC, BEI3BaTh KOMaHIy BeraBuTh (arii. Paste).

JlaHHBbIE TEpEeHOCATCS B TEKCTOBOM (popMare, B KOTOPOM Psifibl CUMBOJIOB M3 OTIEIbHBIX sUEEK
TaOJIUIIBI OTACTSIOTCS 3HAKaMU TaOYIIALUY.

bynyr nu paHHbIE TEepeHECeHbl B IIETIEBYIO MPOrpaMMy, 3aBUCHUT HUCKIIOUUTENIBHO OT
BO3MO’KHOCTEHN 3TOM MPOrpamMMBbl.
He Oyzner 3aTpyaHeHui ¢ mepeHoCcOM JaHHBIX B peAaKTOphI TeKcTa U nporpamMmy Microsoft Excel.

CmMmoTpu Takke: [lepeHoc JaHHBIX U3 APYTOM OPOrPaMMBbI B TAOIIHILY.

5.11.8 IlepeHoc 1aHHBIX U3 APYIoil MPOrpaMMbl B TA0JIHILY

YToOBI mepeHecT! JaHHBIE U3 JPYTroil MporpaMMBl (IIeJIeBOM MPOrpaMMbl) B TAOJIHILy, HYKHO:

1. mepeiitu k ucxoxHou mporpamme (Hamp., mporpamma Microsoft Excel) u Beiaenuts B Helt
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(bparMeHT 1aHHBIX, KOTOPBI JOKEH ObITh IepeHeceH B TaOIuILy;

2. B MCXOJHOUW MpOrpamMMe BbI3BaTh KoMaHay KonupoBaTh Jisi KOMMPOBaHUS BBIICICHHBIX
JTaHHBIX B Oydep oOMeHa;

3. BepHyThcs B Tabnuiy nporpaMMbl PURMO C.O. u B Hy)KHO€ MECTO TIOMECTUTH JTaHHBIE,
BbI3BaB 13 MeHIO [IpaBka koMaHay BCTaBUTh.

bynyr nu BcTaBieHBl JaHHbBIE, 3aBUCHUT OT HMX  COTJIACOBAHHOCTH € (hOpMATOM TaOJIHUIIBL.
[TporpamMa KOHTpPOJTHPYET MPaBUIBHOCTH MEPEHOCHMBIX MAHHBIX U TpU OOHAPYKEHHH OIIHNOOK
MpephIBACT JaTbHEHITYI0 BCTaBKY, OJIHOBPEMEHHO BbIIaBasi COOTBETCTBYIOIIEE COOOIIIEHHE.

CmoTpum Takke: IlepeHoc JaHHBIX W3 TAOJHIIBI B IPYIYIO IIPOrPAMMY.

5.12 OcHOBbI pycoBaHUA U peaakTUPOBaHUA rpacPuyYecKmMx afieMeHToB
puUcyHka

I'paduueckuii penakTop mporpaMMbl JaeT BO3MOXKHOCTD Ul PUCOBAHUS OTAETIBHBIX JIEMEHTOB
o0opyIOBaHUS W HMX JalbHEHIIeld MpaBKU (MepeMelleHue, KOMMPOBaHUE, BCTAaBKa, yAaJeHUE U
pelaKTUPOBAHKE IaHHBIX, CBS3aHHBIX C DJIEMEHTaMH).

Hcnonp3yemblit B mporpaMMe Crnoco0 pHUCOBAaHUS U PEIAKTHPOBAHUS MPUOIMKEH K METOJaM,
MPUMEHSEMBIM B JPYrUX TpaguuecKkux mporpaMMax, padoraromux B cpene MS Windows.
Hwke onucanbl OCHOBHBIE (DYHKIIMU U KOMaH bl PEJaKTHPOBAHUSI.

5.12.1 Hauwamno pucoBanusi

Jnis pucoBaHusi cxembl 00OpynoBaHMs ClIyKUT OkHO JlaHHble - Pucynku. Ilocne 3amycka
IporpaMMbl, KaKk W IIOCJIE€ OTKpBITUS HOBOro (haila JaHHBIX, OHO OTOOpa)kaeTcsi BO BCEM
IIpOCTpaHcTBe paboueii mporpammel (PUC. 5.74).

I[J'ISI BBICBCYMBAHUA OKHA BCETAa MOXKHO HCIIOJIB30BATH KOMAaHIY PI/IC_Y_EKI/I, KOTOpas BBI3BIBACTCA U3

MeHro JIaHHBIe NI KHOTTKOM [Jannble - PUCYHKM Ha IaHEIW OCHOBHBIX KIIMA TPOrpaMMEL.

7 DRACK1 GRD - [MlaHHbe - Pucynku]

= 2 fanrele Pacweres Mroru MNapawerper Okro Crpseks = 8] X
pUCyHKa y

=, e & BRR

— ITanens 0CHOBHBIX |
@ Q % |- .,.‘ r e b by o - :, (yHxnuii nporpaMMsI

. IManeas GpyHkuumii
3 | PHCOBaHHSA

e bas
a Py ET-rTTS

N

a4

L

ITepexkouarean
CBOMCTB PHCYHKA

H =
3aKJaagKm ¢ : %
PHCYHKaAMH i

T

|

H B B

| 280  9EhR |I'Dpu30HTaana::|nHHemKa.

Puc. 5.74. OkHo [aHHble - PucyHku.
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OKHO COCTOMT W3 4YacTh [Uid pPHCOBaHMs (IBa BHMJA PHUCYHKA CXEMbl OOOPYAOBaHMS),
NpeJHa3HAYeHHOM [JIs1 PUCOBAaHUS CXEMbl, U TAONWYHON 4YacTH, CIIyXKalled A BBOJA JaHHBIX,
CBSI3aHHBIX C HAPUCOBAHHBIMU 3JIEMEHTaMU 000PYIOBaHHUSL.

Pucys oTaenbHbBIE IEMEHTHI, JIydllle BBIOpaTh COOTBETCTBYIOUINI MaciiTad pucyHka. J{is aToro
CITy’KaT KOMaH]Ibl B MEHIO BHII ¥ B MEHIO OBICTPOTO JI0CTYIMA.

MOXHO Tak»Xe BOCIOJb30BaThCS KHOIIKOM MaCH_ITa6I/I|20BaHI/I${ pUCYHKA Ha HOAaHCIIU KIUH
PUCOBAHUSA

5.12.2 PucoBanme rpadpmuecKux 00beKTOB

OxHo /lanHble - PUCyHKH MOXeT paboTaTh B IBYX peXHMax:

[TepBbIif U3 HUX - 3TO HpoILExypa PUCOBaHUS (CTaHAAPTHO BKIIIOYAETCS IMOCIE BBICBEUMBAHUS
okHa). OHa JjaeT BO3MOXKHOCTD JUIsl PUCOBAaHHUs, IEPEMEIIECHUS, yAaleHUsI OObEKTOB B YACTHU OKHA
ULl PUCYHKA, & TAK)K€ W U1 PEJAKTUPOBAHUS JTAHHBIX, CBA3AHHBIX C YKa3aHHBIMH JJIEMEHTAMHU
pHCYHKa, B TAOJIMYHON YacTH OKHA.

Jpyroit U3 HUX - 3TO PEJAKTUPOBAHNE JAHHBIX YKa3aHHBIX 00BbEKTOB. OH JaeT BO3MOKHOCTD IS
BBbIJICICHUS] OOBEKTOB B YaCTH OKHA JUIsl PUCYHKAa M PENAKTUPOBAHMS JTAHHBIX, CBSI3aHHBIX C
yKa3aHHbIMM 3JIEMEHTaMU B TaONMYHOW 4YacTu OKHa. braronmaps TakoMy pelIeHHIO, MOYKHO
BBOJIUTH JIaHHbIE 0€3 OMaceHUs CIIy4aiiHO IEPEMECTUTh PEAAKTUPYEMbIE OOBEKTHI.

Jnst Be1OOpa mpoueaypsl paboThI CITyXKaT JIB€ KHOTIKH Ha MaHeIHn HYHKIIMHA PUCOBAHMS.

[I'Iepemeu.l.eHMe pucyHKa]

-

 Pexxum pucoBaHus

[Bblp.eneuue 06'beKTOB]

VNS
Pexum npaBku '
BaHHbIX

Puc. 5.75. lNporpamma B pexume pucoBaHUsi - COCTOSIHME BblOeNeHnsi 06 beKTOB.

MoauncTka pucyHka ]

MU3meHeHMe macluTaba
puUCyHKa

Ecnu nanens (bYHKHI/Iﬁ pUuCOBaHUA HE BbIBCICHA HA 3KpaH, TO BKIIFOYHUTH €€ MOKHO ITPpH ITOMOIIH
KoMaHIpI [laHnenn uHc TPYMCHTOB M3 MCHIO Bug.

CranpmapTtHo Tocie BbicBeunMBaHUS OkHa JlaHHbIe - PucyHkM mporpamma OyaeT B COCTOSHUU
BbLJICICHUS] OOBEKTOB HA PUCYHKE.
YroObl mepeiTu B PEeXUM pPUCOBAHUS HEOOXOJMMO BBIOpATh 3JEMEHT, KOTOPBIM JOIKEH OBITH
n3o0pakeH Ha pucyHke. C 3ToH Leibl0 Ha MaHend (YHKUUMU PUCOBAaHHUS HEOOXOAMMO BHIOpaTh
3aKJIaJIKy C KaTeropuei prCcyeMbIX 3JE€MEHTOB, a 3aTe€M LIEIKHYTh KHOMKY TOTO 3JIEMEHTa, KOTOPBIN
JOJKEH ObITh HApUCOBAH.
KHonka BBIOpaHHOTO 3JIEMEHTa OCTaHETCs HaXKaToil, a 3TO O3HayaeT, YTO Mporpamma Obuia
NepeKsIroUeHa B pexkuM prcoBanus. O THIIe pUCYyeMOro 3JieMeHTa HHPOPMUPYET TaKKe BHEIIHUN B
Kypcopa MBIIIH.

[Tpu prucoBaHnU MOAAIOLIETO TPYOOIPOBOAA KypCOP BBIMJISIIUT CETYIOUIMM 00pa3oM: —_
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BbIGpaHa KHoNKa pucoBaHusi
noaaroLlmx TpydonposoaoB

¥
—--..,.?-| r r ot b -

F | F |

B2

Bbi6paHa 3aknapka
Tpy6onpoBoabl

Puc. 5.76. MNpumep BbIGOpa pucoBaHus nogaroLwmx Tpybonposoaos

N300pakeHne 371€MEHTOB Ha PUCYHKE HAllOMHHAET PUCOBAaHWE IPU MOMOINM KapaHJalla HIx
ABTOPYYKH.
Hanpumep, 4roObl mpu moMmomiy KapaHjalla HapucoBaTh JIMHHUIO, HY)KHO YKa3zaThb KapaHJalloM
HAyaJIbHYIO0 TOUKY U BECTH Jalblle KapaH/Jalll o JIUCTY 10 KOHIA JTMHHH.
AHaorn4Ho, 4ToObl HAPUCOBATH TPYOONIPOBOA (IpeAMoaras, 4YTo paHee yxke Obuia BbIOpaHa KHOIKa
pHcoBaHMsI TPyOOIIPOBOIOB) HEOOXOAUMO BBIMOIHUTE CIAEAYIOIIUE NeHCTBUSA:

1. B yacTu OKHa JUIsl pUCYHKA YKa3aTh KypCOPOM MBIIIY HaYaJIbHYIO TOUKY TPyOOIpOBO/a U HaXKaTh
JICBYIO KJIaBHIITY MBIIIH;

2. Jnep’a HaKaToW JIEBYIO KIIABUILY MBIIIM, IPOTSHYTh KypCOp MBIIIM 1O TOYKH, IJ€ JOJDKEH
3aKaH4YMBaTHCS TPYOOIIPOBOI;

3. OTIYCTUTH JIEBYIO KJIABUIIY MBIILIH.

[Tocne BBIMOMHEHMS BBIMICIPUBEIECHHBIX JCUCTBUNA Ha JKpaHE IOJHKEH IMOSBUTHCS OTPE3OK
TpyOOIpOBOAa, MOJOOHO MPEICTABICHHOMY HIKE Ha PHCYHKE.

Bog z |

=l
[ |

Zt_l_l"

Puc. 5.77. HapucosaH nogatoLmin Tpybonposos,

Iloka mporpamma OyneT HaXOOUTbCA B COCTOSHUM PUCOBAaHHUS OOBEKTOB, BBIIIOJHEHHE 3aHOBO
BBILLIETPUBEACHHBIX JACHCTBUI NPUBEAET K PUCOBAHUIO CIEAYIONIEr0 0OBEKTa Ha PUCYHKE (B BBILIE
MPUBEICHHOM MPUMEPE 3TO OYAET MOA0IIUI TPyOOIIPOBO/T).

YroOBl 3aHOBO MEPEUTH B PEKUM BBIICICHUS 3JIEMEHTOB PUCYHKA, CIEAyeT HA MaHenu (QyHKIUH

pHCOBaHUs BEIOPATh KHOIIKY BBIIEJICHUS 00BbEKTOB % |y Haxars xiasuy Esc. [Tocne nepexona k

IIPOLEAYPE BBLACICHHUS KypCOP MBIIIH IPUMET BUJI CTPEIIKU %

Heckonbko w#Haue puCyOTCS OTONMUTEIbHBIE MNPHOOPHI, apMaTypa W HEKOTOpbIE Jpyrue
rpadguyeckue snemMeHTsl. Hanmpumep, 4To0b HAprCOBAaTh OTONMUTENBHBIN TPHUOOP, HY’KHO BBITIOJIHUTD
CIENYIOLIUE ACUCTBUSA:

1. nHa naHenu MYHKIMU PUCOBAHMS HY>KHO BBIOpaTh 3akiaaky OTonure/ibHbIe NPUOOPHI }ﬂ;{, a
3aTe€M KHOINKY, COOTBETCTBYIOLIYIO THIIy PHUCYEMOrO OTONMUTENbHOro mpubopa, Hamp.,

OTOIUTENIbHBIN PUOOP MaHEIbHBIH E[J;
2. B YacCTH JUI PUCYHKA YKa3aTh KypcOpPOM MBIIIN MECTO BCTaBKH OTOMHUTEIHHOTO NMpHoopa;
3. nepka Ha)KaTOM JIEBYIO KJIABUUIY MBIIIM, TOYHO YCTaHOBUTH MECTO BCTaBKM OTOIMTEIBHOTO

npubopa;
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4. OTIIYCTUTD JICBYIO KJIIaBUIIY MBIIIH.

S 860680mEs s
= O A s

Puc. 5.78. Mpumep BbIGOpa pMcoBaHUA NAHENbHbIX OTONUTENBHbIX NPUGOPOB.

Bo Bpems pucoBaHMsI MOKHO BKJIFOUMTH BCIIOMOTaTEIbHYIO CETKY, OOJIErYarollyto OnpeaeaeHne
1oJI0%keHUs Kypcopa. /i aToro B MeHto Bug HeoOxoaumo BeIOpaTs komaH 1y CBOMCTBA PUCYHKA U B
BBICBEYEHHOM JIMAJIOTOBOM OKHE BbIAEIMUTH Noje onunn CeTka.

5.12.3 Bebigesenue rpaguyeckux 00beKTOB

YToOmBI BBIACIINTD 00BEKTHI HA PUCYHKEC H606XOI[I/IMO BBITIOJIHHUTD CIICAYIOMIHC JIeHCTBUS:

1. Ha panenu QyHKIMM pHUcOBaHUS BBIOPATh KHOIKY R JUIsl BKJIFOYEHUS MPOTrpaMMbl B PEKUM
yKa3aHUs U BBIIEICHUS IpaduecKuX 0ObEKTOB Ha PUCYHKE;

2. HampaBuTh Kypcop MBIIIH Ha BBIICTICHHBIH O0BEKT U IIEIKHYTh JIEBOM KJIaBUIIEH MBIIIIH;

3. Hepxa HaxkaTtol knasuury Shift, menkHyTs ouepeiHoi 00BEKT, YTOOBI BBIIEIUTD €TO.

Brigenennbie 00bEKTHI CTAaHAAPTHO U3MEHSIIOT CBOM I[BET HA 3€JICHBIN.

oa 2 | 3

=

an.

1

14 I _'I;I

Puc. 5.79. BblgeneHne HeCKOMNbKMUX 9f1IEMEHTOB PUCYHKa

MOKHO TaKXe BBIACITUTH TPYIIy OOBEKTOB, HAXOMANIUXCS BHYTPH YKa3aHHOW OO0JIacTH WIIH
MEePECEKAOIINX JTAHHYIO 00JIaCTh.
C 3T0ii 11e1hI0 HEOOXOAMMO BBITIOJTHUTH CIACAYIOIINE JCHCTBHS:

%

1. Ha manenu KIUU PUCOBAHUS BHIOPATh KHOIKY JUISL BKJTFOYEHUS] IPOTPAMMBI B PEKUM
yKa3aHUs U BBIIEIEHUS Tpaguyeckux 00bEKTOB Ha PUCYHKE;

2. yKa3zaTb KypcOpPOM MBIIIN OJJUH U3 YIJIOB 00J1aCTH, B KOTOPOH BBIAETSIOTCS OOBEKTHI;
3. Jeprka Ha)KaTOM JIEBYIO KJIAaBMILY MBIIIH, YKa3aTh KypCOPOM MBILIM 00J1aCTh BBIJECICHMUS;

4. OTIYCTUTH JIEBYIO KJIABHUIIIY MBIIIH, YTOOBI IPOrpaMMa MOTJIA BBIJICIUTh OOBEKThI B YKa3aHHON
obmnacry;

5. nepxa Haxkatol kinaBuury Shift, BbIiennTs 0ObEKTHI B OCIEAYIOLIMX 00JIACTSIX.
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3.

Ob6nactb
141 ] { BElAENEHMA

Puc. 5.80. BbigeneHne HECKOSbKUX 3fIEMEHTOB PUCYHKA NPy NOMOLLM BbiOENEHNS B OKHE

CranmapTHO TporpaMMa BBIIEISIET TOJNBKO T€ OOBEKTHI, KOTOPHIE MOJTHOCTBIO HAXOIATCS B
obnactu Beienenus. Ha Puc. 5.80 tpyOompoBoasl He OBUTH BBIIEICHBI, MO0 HE IMOJHOCTHIO
HAXOMAATCS B 00JAaCTH BBIIEIEHHOTO OKHAa. HO MOXXHO M3MEHHTH MPOLEAYPY BBIACIEHUS O0BEKTOB
TaK, 4YTOObI ObUIM BBIEIEHBI OOBEKTHI, MEepeceKarole rpaHuily o0aacTu BeiaeneHus. s storo B
MeHI0 Bug HyxHO BbIOpaTh koMaHay CBOWCTBA PUCYHKAa UM B BBICBEYCHHOM [HAIOTOBOM OKHE
CBoiicTBa pUCyHKa B rpymie BolaejeHne 00beKTOB Ha pHCYHKe BbIOpaTh mojie BbIOOpa BeigennTs
nepecekamwuye 00beKTbl. BpeMeHHO IOOHWTHCS BBIACNCHHS MEPECEKAOIUX OOBEKTOB MOXKHO,
Jepka Haxkatoil kinasuuny Ctrl.

5.12.4 Ilepememienue rpaguyeckux 00LeKTOB

Kaxnplii paHee HapUCOBAHHBIM 3JIEMEHT MOXXHO mepemecTuTb. C 3ToH Lenbio HeoOXOIUMO
BBITIOJIHUTH CIEAYIOLINE JCHCTBUS:

1. Ha pmanemm (l)!gKllI/II/I pUCOBAHUA BBI6paTB KHOIIKY % JJI1 BKIIFOYCHHA IMPOrpaMMbl B PEIKUM
YKa3aHu: U BbIICJICHUA Fpa(bI/I‘leCKI/IX 00BEKTOB Ha PUCYHKCE,

2. KypcopoM MBI BBIETUTE 0OBEKTHI, TPEIYCMOTPEHHBIE JUIS IEPEMEIIICHNS;
3. HampaBuTh Kypcop MBIIIM Ha MPOU3BOJIbHBIA U3 BBIACNEHHBIX OOBEKTOB TaK, YTOOBI Kypcop

IIPUHSUI BUJ| CTPEJIKU C KPECTUKOM U YETHIPbMsI MaJICHBKUMU CTPEJIKaMHU -i_%*}"

4. Haxatp JIeByIO KJIaBHIIY MBIIIIH;

5. Jlep’ka HaxarToil JE€BYIO KJIaBUIIY MBI, IEPEMECTUTD BBIICICHHBIN OOBEKT Ha HOBOE MECTO U
OTITYCTUTb KJIABUIIY MBIIIH.

i z I

1y _| ol

Puc. 5.81. BbligeneHHbIh 06bEKT roTOB A1 NepeMeLleHnst

Bo Bpems nepemenieHnst KOHTYpbl 00bEKTOB H300paKaOTCs TOHKON MPEPHIBUCTON JINHUEH.
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Puc. 5.82. O6bekTbl B NpoLiecce nepemMeLLeHnst

Uto0bl puCOBaTh WM MEpeMENarh OOBEKThI TOJBKO TOPU3OHTAIBHO WM BEPTUKAIBHO,
HE00X0IMMO BO BpeMsI pUCOBaHUs (TIepeMeNIeHns) OOBEKTOB JIepKaTh HaxkaTou kiaBuury Shift.

5.12.5 HN3meHeHMe pa3MepoB M BpalleHue rpagpuuecKux 00beKTOB

Pa3mepsl, kak 1 yroJi moBOpOTa HEKOTOPHIX paHEe HAPUCOBAHHBIX OOBEKTOB MOYKHO M3MEHATh. C
9TOH LENLI HEOOXOIUMO:

1. Ha manenu (yHKIMHM PUCOBaHMS BHIOPATH KHOIIKY R JUIS BKJIFOUYEHUS] IPOrpaMMbl B PEXUM
yKa3aHUs U BBIICIEHUS Tpagudeckux 00bEKTOB Ha PUCYHKE;

2. KypcopoMm MbllM BBIIETUTH TOJABKO OAUH 00BEKT, pa3Mep WIK yroj IOBOPOTa KOTOPOIrO HYKHO
U3MEHUTh. Eciau BbIIENEeHHBIH OOBEKT MOXKHO MOBOPAaYMBATH WM MOXKHO H3MEHHUTH €ro
BEJINYHHY, TO B €0 XapaKTEPHBIX y3eJKaX MOSIBITCS MaJleHbKUE YepHbIE MapKepbl (KBaAPATHKH );

g, 2

|

()
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Puc. 5.83. BblgeneHHbin Tpy6onpoBo C BUOUMBIMU XapakTepHbIMU TOUKaMu (Mapkepamu),
npegHa3HaYeHHbIMU AN NepeMeLLEHNS ero KOHLIOB

3. HampaBHUTh KypCcOp MBIIIH Ha BBIOPAaHHBIN MapKep TaK, 4TO0bI Kypcop IMPHHSIT BUI KPECTHKA -

4. HaXaTh JICBYIO KJIaBUIITY MBIIIH,

5. Jepa Ha)KaTOW JICBYIO KJIABHIIY MBIIIH, [IEPEMECTUTH BBIJCICHHBIM MapKep Ha HOBOE MECTO U
OTITYCTHUTH JIEBYIO KJIABUIILY MBILIH.

HexoTtopbie 00BEKTHl HE UMEIOT XapaKTePHBIX MapKepoB (HAIp. OTOMMTENbHBIE TPUOOPHI) U B
CBSI3U C ITUM HEJb3s M3MEHATh MX pa3mep. YacTe 00BEKTOB MMEET MapKephl, NpeAHAa3HAYEHHBIE
UCKJIFOUUTENILHO JJI1 CMEHBI yrila moBopoTa. Huke npuBeeHbl TUIIOBBIE IPUMEPBI.
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MapKepLI CIIYy’KaT IJIs1 UBMCHCHUS ITOJIOKCHUS KOHIIOB OTPE3Ka.

Mapkep no3BoJISIET MOBEPHYTH 37ieMeHT Ha 180 rpa.

Hwuxnauit Mapkep mo3BoJsieT MOBEPHYTH 3eMeHT Ha 180 rpaj.

Mapkep 7eBblii (WM TpaBblil) MO3BOJSET TMOIYYUTh 3€pPKAIbHOE
OTpa’keHHE.

JleBplii M mpaBBId Mapkep UIsl U3MEHEHHUS JUIMHBI ITOKBAPTHPHOIO
pacrpenenuTes.

JleBblli M mpaBblii Mapkep JUIsi W3MEHEHMsl JJIMHBI TPYOHOIO
pacrpenenuTens.

Bce mapkeps! ciyxaT JU1sl ©3MEHEHHSI Pa3MEPOB PSIMOYTOJIbHUKA.

Bce mapkepsl citykaT Ui U3MEHEHUs pPa3MepOB OKPYKHOCTH.

a8 I EIE

Mapkep 1o3BoJISIET TOBEPHYTh TEKCT.

TekcT

OT1oT TpaduUecKuil SJEeMEHT MOXKHO IEPEeMECTHTh, HO HEeJb3s
W3MCHUTH €ro pa3Mepbl, IOBEPHYTh U IOJYYUTh 3EPKAIbHOEC
0TOOpakeHHE.

Oco0biM TpuMepoM TpadUIeckoro 0ObEKTa SBISETCS ITHKETKA JJIeMeHTa 000pYIOBaHUS WU
TEKCTOBas ITUKETKA.
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MoBopoT TeKCTa]

rl'lepemeu.leHMeL OTUKeTKA 3TUKETKN

BCeW 3TUKETKU
N

MepemelweHue
TeKCcTa 3TUKETKU

I'Iepemeu.l,eH ne mecrta
NOAKNMK4YEeHUA ITUKETKN

46}
et
|_
2 .
= BerHI/II/I MapKep CIYXHUT JJIA TIOBOPOTA TCKCTA OTUKCTKH.
IOXE,
Smukemka
Hwxaun MapKep 3TUKETKH CIYKHUT AJIA NMEPEMCIICHUA MECTA, B KOTOPOM
IIOAKJIFOYACTCA O TUKECTKA.
Smukemka
3 HepeMemeHHe JINMHUU 1104 TCKCTOM JTHUKCTKHU HpI/IBCILGT K HN3MCHCHHIO
n_7u mkKa ITOJIOKCHHUS TCEKCTA OJTUKCTKHU 663 HU3MCHCHHA MapKepa IMOAKIOUYCHUA
OTUKCTKH.
Smukenka

[epemenienne JTMHUM, COSTUHSIOIEH MapKep MOAKIFOUCHUS STUKETKU C
Omukenka  TUHUCH TIOJX TEKCTOM OTHKCTKH, MPUBEIET K IEPEMEIICHUIO BCEl
\ /2 S5THKETKH.

BHUMAHMUE !!!

Kak npu pucoBaHum, TaKk U NpPH NepeMellleHHH, 00beKT WM ero MapKep nepeMemniaercss Ha
BeCh IIar MbIIIM (CTAHJAPTHO 5 ¢cM B peanbHoOM MacmrTade 1:1). 1o olierdaer coermHeHHe
OT/IeJILHBIX 2JIEMEHTOB 00opynoBanus. Eciin Bo3HMKaeT He00X0AMMOCTD JIsi H3MEHEeHHUsI ITOro
mara, cjeayer B MeHI0 Bua wiam B MeHI0 ObICTpOro jgocryna BbIOpaTh komMaHay CBoiiCTBa
PHUCYHKA, NMO3BOJISAIOLIYI0 M3MEHHMTh IIAr MbIIM. BpemMeHHO BO Bpemsi pHCOBaHHMS MOKHO
BBIKJIIOYHMTH LIAT MbIIIH, AeP:Ka HA’KATOH Kiaasuury Alt.

5.12.6 KonmpoBaHue rpaguuecKux 00beKTOB

[Iporpamma mpenocTaBiasieT BO3MOXKHOCTh JJIsl KOMUpPOBaHUs rpaduveckux oOBeKTOB B Oydep
oOMeHa U BCTaBKU UX B IPYT'OM MECTE PUCYHKA.
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YroObl CKOMUPOBATH (PparMEeHT PUCYHKA, a 3aT€M BCTaBUTh €T0 B IPYTOM MeECTe, CeIyeT:

1.

Ha pmanenu QyHkuii prcoBaHus BbIOpaTh KHOINKY R JUIsl BKJIFOYEHUS MPOTPaMMBbl B PEKHUM
yKa3aHUs U BBIIEICHUS rpaduecKuX 0ObEKTOB Ha PUCYHKE;

2. KypcopoM MbIiM BELIEIUTh OOBEKTHI, TPEAYCMOTPEHHBIE /I KOITMPOBAHUS;

. B Mmento [IpaBka unu B MeHIO ObICTPOro JiocTyna BeIOpaTh KoMaHy KonnpoBaTh (BblIIEIEHHbBIE

00BEKTHI OyIyT CKONUPOBaHbI B Oydhep oOMeHa);

. B menro IlpaBka iy B MeHIO OBICTPOro A0CTYNA BHIOpaTh KOMaHly BcTaBUTh (Kypcop MBIIIN
I

Oyner uMmeth Buj Oydepa oOMeHa
JTaHHBIX 13 Oydepa oOMeHa),

, 9TO O3HA4YACT, YTO IIporpamMma B PCKHUMEC BCTABKHU

. YKa3zaTh KypcOpOM MBIIIM IyHKT BCTaBKHM COJEpKUMOro Oydepa oOMEHa M HaxaTb JIEBYIO

KJIaBUIY MBIIIH,

. Hdepka HakaToll JIEBYIO KJIaBUIIY MBIIIH, MEPEMECTUTh BCTaBIIIEMbI TpapuuecKkuii 0ObeKT B

3a1aHHOC MCCTO U OTIIYCTUTH JICBYIO KJIABUIIY MBIIIH.

[Tporpamma mo3BOJISIET BCTABAATh TOTOBBIE OJIOKH ((hparMeHThl PUCYHKA), KOTOpbIE paHee ObLTu

3alIOMHEHBI KaK OJIOKH.
B nporpamMme Takxke ecTb (YHKIHS Pa3MHOKEHHS MO BEPTUKAIM M [OPU3OHTAIU BBIOPAHHBIX
rpaduueckux (parMeHTOB pUCYHKA.

5.12.7 Ynanenue rpaduyecknx 00beKTOB

Kaxprii rpadudecknii 00beKT MOXKHO YAAIHUTh C PUCYHKA.

Yrto0Ob! ynamuTh (parMeHT pUCYHKA, CIECTYeT:

1.

Ha manenu (l)!gKllI/Iﬁ pUCOBAHUA BBI6paTB KHOIIKY R JJI1 BKIIFOYCHHA IMPOrpaMMbl B PEIKUM
YKa3aHus U BbIICJICHUA rpa(bnqecxnx 00BEKTOB Ha PUCYHKCE,

2. KypcopoM MBIIIH BBICTUTE OOBEKTHI, TPEAYCMOTPEHHBIE IS YIAJICHHS;

3.

B meHro H[!aBKa HnJIn B MCHIO 6BICTDOFO J0CTyIIa BBI6paTB KOMaHIy Y 1annThb.

5.12.8 OtrmeHa nocJieaHel onepanuu peIaKTHPOBAHUSA

YToOBl OTMEHUTH TIOCIIE/THIOO OTIEPAINIO PEAAKTUPOBAHUS, CIISTyeT B MEHIO [IpaBka WM B MEHIO

OBICTPOrO JI0CTyMa BBIOpaTh KOMaHAy OTMEHHUTB.

OTa KOMaH/1a MOXKET 3alUTUTh OT IMOCIEACTBUN CIy4allHOTO NEPEMEILEHMs], YAaJICHNs UM BCTaBKU
rpagu4ecKux 0OBEKTOB.

B nacrosei Bepcun nporpaMma 1ae€T BO3MOKHOCTD JUIsl OTMEHBI PEIAKTUPYEMBIX OIEpaluii TOJIbKO
Ha OJIMH LIar Ha3aj.

CMOTpVI TaKxe: PucoBanue cXeMbl U BBOJI JAHHBIX, CBA3AHHBIX C DJIEMCHTAMUA 06OQ¥QOB3HI/I$L

5.13 Pa3mHoXxeHue pparmeHTOB PpUCYHKA U AlaHHbIX Ha criegyloLwem

ITaxe

Pucys o4eHb yacTo MOBTOpsiEMBbIE (PparMeHTHI CXEMbI 00OPYIOBAHUS, MOXKHO BOCIIOJIB30BAThCS

byHKIMEH pa3sMHOXKEHUs (parMeHTa pHCyHKa Ha clenyromeM sTaxke. OyHKIMS Pa3MHOXKEHUS HE
TOJBKO KOMHPYET rpaduyeckue 3JIeMEHThl PUCYHKa, HO M INEPEHOCS CBA3aHHBIE C HUMH JaHHBIC,
MHTEJUIEKTyalbHO HyMEpYeT IMOMEIIEHUs] M YYacTKH, a TaKXXe COCIUHSIET BHOBb BCTaBJISIEMbIC
AIIEMEHTHI C OCTAJILHBIM PUCYHKOM. IIporiecc pucoBanus HOBTOPSIEMBIX (HhparMeHTOB 00OpyIOBaHHUS
MOYKHO YCKOPUTb JIECATHKPAaTHO 10 CpPaBHEHHIO C TpaJULUUOHHBIM KomuposaHuem. Ilpu
HapaOOTaHHOM OIBITE PHCOBaHUE TOTOBOM JuIa pacueToB 10 3TaXHOW cXeMbl 00OPYIOBaHMUS,
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cocToslIel U3 25 IBYXCTOPOHHUX MOBTOPsAEMBIX CTOAKOB (500 oTONUTENHHBIX TPUOOPOB), BMECTE C
BBOJIOM JJaHHBIX 000 BCEX dNIEMEHTax 000pyI0BaHUs 3aiiMeT He Oosee 15 MUHYT.

OyHKIUS Pa3sMHOXKEHHUS J1aeT BO3MOXHOCTb JJIi Pa3MHOXKEHMS NMPAKTUYECKU MPOU3BOIBHOIO
¢parmeHTa pucyHKa, Onarojaps 4yeMmy sBisieTcs oueHb ruOkoi. Ho B cBs3u ¢ 3TuM Tpedyercs
0o0ZyMaHHBIM BBIOOpP pPa3MHOXKaeMbIX (parMeHTOB. PexoMeHayercsi, MpexJe 4eM MPHUCTYINUTh K
BBITIOJTHEHUIO OOJBIIMX MPOEKTOB, TOCBATUTH BpeMs Ha Oojiee TIyOOKOE O3HAKOMIIEHHE C
NPUHLIUIAMH Pa3MHOXKEHUS (JTydllle HEMHOT'O MO3KCIIEPUMEHTUPOBATD ).

Co3naBas JaHHbBIE O IOMELICHUSAX Ha CIEAYIOIEM JTaxe, IMporpamMMa YBEIMYHBAET HOMEpA
nomemieHudt Ha 100 niun Ha 1000 B 3aBUCHMMOCTH OT crioco0a HyMepaluH, YCTaHOBJIEHHOTO IpHU
noMomn Komasjel Ilapamerpbl u3 MeHio llapamerpsl (IuanoroBoe OkHO [lapamerpsl paGoOTEI
nporpaMmmel, paznen Hymepanust). UaeHTHYHO HyMEpYIOTCS U Y4acCTKH.

[Ipexxe yeM NpUCTYNIUTh K Pa3MHOKEHUIO JaHHBIX HA CIEAYIOIIEM TaKe, HY’)KHO HApUCOBATh Ha
cxeMe cucreMy nepekpblTuil. biaromapst atoMmy, mporpamMMa OyzneT cama B COCTOSHUM IOJOTHATh
MIOJIOKEHUE 3JIEMEHTOB 000PYJOBaHUS K BBICOTE OT/IEIbHBIX ATAXKEM.

Takxe HeoOX0IMMO BBECTH BCE BO3MOXKHBIC ITOBTOPSIOIINECS JIaHHBIC, CBA3aHHBIC C Pa3MHOKAEMOM
apMaTypoi, OTOMHUTEIbHBIMH MPUOOPAMU, TIOMEHICHHSIMH W TPyOONpOBOJaMHU. DTO CIIOCOOCTBYET
paJMKaJIbHOMY COKPAIICHHIO BpeMEHHU BBOIa MH(GOPMAIIUK 00 THX JIEMEHTAX.

YToObl Pa3MHOXKHUTH (parMEeHT PUCYHKA Ha CIICAYIOMIEM 3TaXE, HY)KHO BBIIOJHUTH CIICTYIONINE
JICUCTBUA:

1. Ha nanenu ¢yHKIMHA PUCOBaHMS BHIOpATh KHOIKY = C LENbI0 NIEPEKIIIOUEHUs [IPOrpaMMBbl B
PEKUM yKa3aHUsI U BbIAENIEHUS rpauuecKuX 0ObEKTOB HA PUCYHKE;

2. KypcopoM MbIIIM BBLICIUTb OOBEKTHI, NMPEJYCMOTPEHHBIE JUIsl Pa3MHOKEHMs Ha CIEIyHOIIeM
sraxke. HeoOXo1uMo BBILAENATH TOJNIBKO OOBEKTHI, PACIOJIATalOIIMEecs Ha OJHOM 3TaXe, MHaue
Pa3MHOKEHHE MOJKET BbI3BATh COBEPLIEHHO HEOXKUAAHHBIE Y(PPEKTHI IPU HyMEpalMi y4acTKOB
u noMerieHnid. He tpeGyercs BbIIeNATh Bce 00BEKTHI HA ATAXKE;

3. B mento [IpaBka BeiOpaTh komangy Ciie uil srax. Komanny Crnenyrommii 3Taxk MOKHO

TakXe BbI3BaTh KHOMNKOW Cieayromui 3Tax , PACTOJIOKEHHOW Ha TaHenu (QyHKIUA
pUCcOBaHUA B 3akiaake PazMHoxkeHUe U ouroxu j TR 1.
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Puc. 5.84. MaHenb dyHKUMIA prcoBaHuUs, 3aknaaka PasmHoxeHne n 6rnoku.

Bo BpEMs pa3MHOXKCHUSA Ha CIICAYIOIICM 3TaXXC IpOorpamMma aBTOMATHYCCKU noz[61/1paeT BBICOTY
30H IIOMEUICHWH K BBICOTE dTaka U YAJIUHACT BCPTHUKAJIBHBIC prﬁOl'IpOBOI[BI Tak, YTOOBI OHU
COCAMHHNIIUCH C Tp}I6OHp0BO,I[aMI/I Ha HUXXKHCM 3TaxXKe.

Crioco® yanuHeHHs W COEOUHEHUs TPYOOIPOBOJOB HECOMHEHHO TpeOyeT KOMMEHTapusl.
VY ATUHSIOTCS TOJBKO BEPTUKAIbHBIE TPYOONPOBOIBL, Y KOTOPBIX CBOOOIHBIN KOHEl (KOHeI, K
KOTOPOMY HE MOJICOCAMHEH HU OJMH TPYOOINpPOBOJA) HAXOAWUTCS HA OCHU WIM HIXKE OCH HUIKHETO
NEPEKPBITHS, WM IMpPU OTCYTCTBUU TEPEKPHITUH - C Kparwo, WIM HIKE HIKHEro Kpas 30HbI

INOMCIIICHHUA.
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Puc. 5.85. BblgeneHHbln hparMeHT aTaxa, NoAroTOBNEHHOIO A1 Pa3MHOXEHUSA Ha CreaytoLLeM aTaxe.

qDYHKI_II/IH PaSMHOXCHUS B BCPTHUKAJIBHOM HAIIPABICHUU MOXKCT OBIThL KCIIOJIL30BaHa JJIA
IMPOU3BOJILHOT'O YHCJIa 3JICMCHTOB, HAXOJAIINUXCA HAa TOM K€ CAMOM 3TaXKEC.
YTo05I GBICTpO BBOJAWUTDb AAHHBIC IJII HCCKOJIBKUX IMOBTOPSAIOIUXCA CTOAKOB WM KBAapTUP, CICAYCT
HapucCoBaTb HX Q)paFMeHTH Ha OJHOM OJOTaXf€ (qame BCCI'O Ha HepBOM) - MOXHO JJId 3TOI0O
HCIIOJIB30BAaTh (bYHKI_II/II-O a3MHOXKEHHS JIAHHBIX TOPH30HTAILHO. 3aTeM BBIACIUTE JaHHBIC Ha IICJI0OM
9TAXKEC U PA3MHOXUTDL HA CJ'IGIIYIOI_HI/Iﬁ OTax.

PasMHOXeHHBIE JaHHBIE MOXKHO HPOHM3BOJIBHO M3MEHSTh, TaK, B CIydae KOIJa MOBTOPSIEMOCTh
JAHHBIX Ha OYEPETHBIX ITa)kaX HEMOJHAs, MOCJe Pa3MHOKEHHSI MOXHO BBIMOJIHUTH HEOOXOAUMYIO
KOPPEKTHPOBKY.

CMOTpVI TakKkXxe: MeHio H[!aBKa, KOMaHJa CHell!IOIIII/Iﬁ OTAX, pPaSMHOKCHUC JAHHBIX 10 TOPU3OHTAJIH, PucoBanue cxeMbl
Y BBOJ JAaHHBIX, CBA3AHHLIX C 5JICMCHTAMU 060[2¥g!0BaHI/Iﬂ.

5.14 Pa3mHoXeHune pparMeHTOB PUCYHKA U AAHHbIX MO FOPU3OHTaNMn

Pucyss oweHp wacto moOBTOpstOmIMECs —(parMeHTH CXEMBl  OOOPYIOBaHHS, MOXHO
BOCIIOJIb30BaThCsl (DYHKIIMEH pa3MHOXKEHHS ()parMEHTOB PHUCYHKa B TOPH30HTAJIBHOM HAaNpaBICHUH
(BIIpaBO WJTH BJICBO).

OyHKIMSA Pa3sMHOXKEHHUS 1AaeT BO3MOXHOCTb JJIi Pa3MHOXKEHMS NPAKTUYECKHU MPOU3BOIBHOIO
¢dparmMenTa pucyHka, Ojaromaps 4demy siBiseTcs oudeHb T'mOkod. Ho B cBsf3u ¢ »tuMm Tpelyercs
00/lyMaHHBII BBIOOp pa3MHOXAaeMBIX (parMeHToB. PexoMeHmyeTcs, MpexAe 4YeM MPUCTYNUTh K
BBIIOJIHEHUIO OOJIBIIMX IIPOEKTOB, IOCBATUTH BpeMs Ha Oosee IIIyOOKOE€ O3HAKOMIIEHHE C
IPUHLIUIIAMH PAa3MHOXKEHUS (JIydllle HEMHOTO MO3KCIIEPUMEHTUPOBATD).

Co3naBass JaHHBIE O Pa3sMHOXAEMBIX IOMEIIEHUAX, MPOrpaMMa YBEIMYUBAECT (Pa3MHOXKEHUE
BIIPABO) WJIM YMEHbIIAET (Pa3MHOXKEHUE BJIEBO) HOMEpa IOMEIIEHUM C BEJIWYMHBI, pPaBHOU
HanOOJIbIIEMY HOMEPY NOMEICHUSI CPEH BBIZICTICHHBIX oMenieHnid. Hanpumep, eciiu BbIeNneHHbIE
nomMernieHus uMeroT Homepa 10, 11, 12, To Bo BpeMsi pa3sMHOXEHHs BIPAaBO OyIyT CO3/aHBI
nomemienus 13, 14, 15, a npu pasmHoxkeHun BieBo 9,8,7. CoryacHO 3TOMy e NPHUHLMILY,
HYMEPYIOTCSL CTOSIKM U ydacTKU. KomaHIpl pasMHOXKEHHUs CIIEAyeT JIydllle IPUMEHSTh B Ipenenax
OJHOTO JTaXa, TaK KaK B JPYrUX CIydasx TIOJydeHHas Hymepalus He OyaeT NpaBUIbHOM.
Pa3MHOXeHHE aHHBIX 110 TOPU30HTAIM HAa HECKOJIBKHUX 3Ta)KaX MOYKHO BBINOJIHATH B CIIydae, €Ciu
IpeJHAa3HAYEHHBIE U1 Pa3MHOKEHHS YUaCTKU U TPYOOIIPOBO/IbI HE IPOHYMEPOBAHBI.

[Mpexxne 4eM NPUCTYNUTh K Pa3MHOXKCHUIO JIaHHBIX HEOOXOAMMO BBECTH BCE BO3MOXKHBIC
MIOBTOPSIFOIIMECS] JaHHbBIC, CBSI3aHHBIE C Pa3MHOXKAEMOH apMaTypoi, OTONUTEIbHBIMUA MPUOOPaAMH,
MIOMEIICHUSMH U TPyOOIIPOBOIaMH. DTO CIIOCOOCTBYET paJKaIbHOMY COKPAILICHUIO BPEMEHH BBOJA
nH(popManuu 00 ITUX dJIEMEHTAX.
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Taxoxe HYXXHO M03a00THTECI O TOM, YTOOBI Pa3MHOXKACMBIC 3JICMCHTBI HAXOAWJINCBL, I10 KpaﬁHeﬁ
MCPE, HaCTHUYHO B 30HAX MOMEIICHUN

UroObl pa3sMHOXHUTH (PParMEHT PHCYHKAa BIPABO WM BJICBO, HY)KHO BBIIIOJHHUTH CIICTYIONINE
JEUCTBUA:

1. Ha manenu (I)ZQKHI/II\/’I pUCOBAHUA BBI6paTB KHOIIKY % C ICJIbIO MEPCKIIOYCHUA IIPOrpaMMbI B

PEXKUM YKa3aHHA U BBIACIICHUA FpaQ)I/ILIeCKI/IX 00BEKTOB Ha PUCYHKE;

2. KypcopoM MbIlM BBIICIUTb OOBEKTHI, MPEIYCMOTPEHHBIE AJISI PA3MHOXKEHUSI TOPU3OHTAIBHO.
HeoOxomuMo BBIIETSATH TOJNBKO OOBEKTHI, pacrojararolydecss Ha OJHOM JTaxe, HHa4ye
pPa3sMHOKEHHE MOKET BbI3BaTh COBEPLICHHO HEOXKUAaHHBIE 3((EKThI IPU HyMEpaIMK Y4aCTKOB
u nomenieHui. He Tpebyercs BbIIENATh Bce OOBEKTHI HA 3TAXE;

3. B meHIO H[!aBKa un B MeHIo 6I>ICTDOI"O J0CTyIIa BBI6paTB KOMaHy Pa3MHOXHWTE BAEBO WJIU
Pa3MHOXHTH BIIPABO. KOMaH,I[y PaSMHOXCHUS BJICBO HJIM BIIPABO MOXXHO TAaKXC BbI3BATb
(1= (1=

KHOIIKOM Pa3MHOKHTHL BJIEBO i Pa3MHOXHTH BIIPaBO 5 pacnono;erHoﬁ Ha

Ianenn GyHKIUiA pucoBaHus B 3aKianke PasMHoxkenue u 6J0KH o= S
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Puc. 5.86. MNaHenb dyHKUMIA prcoBaHus , 3aknagka PasmHoxeHne n 6noku

B npomecce ropu3OHTaIBHOIO  pa3MHOXKEHHsA IMporpaMma aBTOMAaTU4EeCKM  YIJIMHSAET
TOPU30HTAJIbHBIE TPYOOIIPOBO/IbI TaK, YTOOBI OHU COETUHUIIUCH C COCETHUMU TPYOOIIpOBOAAMHU.

+[6.00
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Puc. 5.87. BbigeneHHbl doparMeHT aTaxa, roTOBOro Ans pa3mMHOXeHWs1 Bpaso.

Crnoco06 yIJIMHEHUS W COCAMHEHHs TPYyOONpPOBOJOB HECOMHEHHO TpeOyeT KOMMEHTapHsL.
Y AIUHAIOTCS TOJBKO TOPU3OHTAJIbHBIE TPYOOIIPOBOJIBL, Y KOTOPBIX CBOOOAHBIM KOHEl (KOHeL, K
KOTOPOMY HE€ IOJICOEJMHEH HU OAMH TPYOOIIPOBOJ) HAXOIUTCS HAa Kpar WIM 3a KpPaeM 30HBI

INOMCIICHUA.

OyHKIMS pa3MHOXKEHUS B TOPU30HTAIBHOM HANpPaBICHUU MOXET ObITh HCIOJIb30BaHA JIJIs
IIPOM3BOJILHOTO YHCIIA JIEMEHTOB, HAXOASALINXCS Ha TOM K€ CAMOM JTaxkKe.

UroObl OBICTPO BBOAWUTH JAaHHbBIE JUIsI HECKOJIBKHX IOBTOPSAIOIIUXCS Pa3BOJOK, HaIpUMED,
MOKBapTUPHOM, ClIeyeT HapUCOBATh MOBTOPSIOLIYIOCS PA3BOJKY MOMEUICHUS HA OJJHOM 3Taxe (Jarie
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BCCT0 Ha HepBOM). 3arem BBIICIIMTh JAHHBIC, KACAOIUECA OAHOI'O IIOMCIICHHUA U BBI3BATh (byHKI_lI/IIO
Pa3MHOXKCHUS BIIPABO UJIK BJICBO.

PasMHOXEHHBIE TaHHBIE MOXKHO MPOHM3BOJIBHO M3MEHSTh, TaK, B CIydae KOrJa MOBTOPSIEMOCTh
JMAHHBIX HA OYEPEIHBIX 3TakaX HE MOJHas, MOCIe Pa3MHOXKEHHUS MOXXHO BBITOTHUTH HEOOXOAUMYIO
KOPPEKTHPOBKY.

CwmoTtpu Takxke: Mento [IpaBka, koMaH bl Pa3MHOXHTB BJIEBO, Pa3sMHOXHTh BrpaBo, PA3MHOXEHUE IaHHBIX Ha

CIEAYIOIIEM DTaXKe, PHcoBaHWe CXeMBl M BBOJ JAHHBIX, CBS3AHHBIX C 3J€MEHTAMU
000pPYyIOBaHUS

5.15 MNMaHenb hyHKUMN pUcoBaHUA

[Tanens GyHKUIUN pHUCOBAaHUS COACPKUT KHOIMKH, 3aITyCKAOLHEe KOMaH/Ibl PUCOBAHMS CXEMBI U
BBOJIa IaHHBIX 00 AJIeMEHTax 000pyI0BAHUS.
CranmapTHO 0TOOpakaeTcsi BBEpXY INIABHOTO OKHa MporpamMmbl. Ha Hell pacnonioxeH psii OOBIYHBIX U

ACKPBIBAIOIINXCS KHOMOK, MPEJOCTABISIONINX BO3MOKHOCTh OBICTPOTO JOCTYMA KaK K 3JIEMEHTaM

HApUCOBAHHBIM HA CXeMe, TaK U K (YHKUHUSAM CBA3aHHBIM C PUCOBAaHUEM. 3aKJIaJKd HUKE KHOIOK
JAIOT BO3MOXKHOCTh BBIOPATh KATETOPUU PUCYEMBIX HJIEMEHTOB.

UToObI BHINIOIHUTH KOMaH]y, CBSI3aHHYIO C BHIOPAHHOM KHOIKOM, JOCTaTOYHO IIEJIKHYTh JIEBOU
KJIQBHILICH MBI, KOTIa €€ Kypcop HarpaBlieH Ha 3Ty KHOIIKY.

@,Q‘@'\R —‘--‘—‘.u.?-|rrﬁ5'ﬁ5'+.f‘bli|3::5|
@\@\@ SRS

Puc. 5.88. MNMaHenb yHKUMI prcoBaHUA

Kak u B Apyrux mporpammax, IOJOKEHUE IAaHEIW MOYKHO M3MEHAThb. /[ 3TOro ciemyer Kypcop
MBIIIY HAIIPAaBUTh HA MAHEIb, OJHAKO PAIOM C KHOIIKAaMHU, a 3aTeM, JEpKa HAXATOHN JIEBYIO KJIABUILLY
MBIIIH, [IEPEMECTUTD [TAHENb.

B menro Bua npu nomoru koman sl [1aHear HHCTPYMEHTOB, MOXKHO PEUIUTh: HYKHO JIM OTOOpaXKaTh
naHesnb QyHKIUN pUCOBaHUS.

JleBasi cTopoHa TMaHENTN COJIEPKHUT KHOIKU, CBA3aHHBIE ¢ (DYHKUUSAMH NMpaBKU pucyHka. OTaenbHbIe
KHOIIKY BBITIOJHSIIOT CIEAYIOIINE (DyHKITIH:

b [lepexmtoueHne nporpaMMel B pexXKUM PUCOBaHMS CXEMBI. B 3TOM pexnme MOXKHO pUCOBATh,
nepeMeniaTh WM yAaIiATh Tpaduyeckue OOBEKThl HA PUCYHKE M PENaKTHPOBaTh B
TaONWYHOM YaCTH CXEMBI CBSI3aHHBIE C HUM JaHHBIC.

[

[lepexntoueHue mporpamMmbl B peXHUM PEIAKTHUPOBAHUS JAHHBIX, KACAIOUIUXCS OTIEJIBbHBIX
AJIEMEHTOB CXeMBbl. B 3TOM pexumMe QyHKIMS pUCOBaHUS OJIOKHpYETCs, 3aTO B TAOJIMYHOM
YaCTU CXEMbl MOYKHO PEIaKTHPOBaTh JAHHBIE, CBA3aHHBIE C OOBEKTAMM BBIJCICHHBIMU Ha
pPHUCYHKE. DTO IIPEJOXPAHSET OT CIy4alHOrO NEpEeMELEHMs] 3JIEMEHTOB PUCYHKA BO BpeMs
UX UCIPABJICHUS.

[MomuucTka pucynka. HeoOXoaquMocTh B MOAYMCTKE PUCYHKA MOSIBISIETCS, KOTZIa BO BpeMst
pucoBaHust ocrtaercs "'Mycop", OCTaBIIMIICS TIOCiA€ TEpEeMEIICHUs WA YAaJeHHs
rpaduyeckux 0ObEKTOB.

[NepexmroueHne MporpaMmbl B COCTOSTHHE YKa3aHUS M BBLICICHUS. OObEKTOB HA PUCYHKE.
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£

Knomnka NEPpEMECIICHHUA aKTYAJIbHOT'O PUCYHKA

@ KHomnka BBI60|23 MaciiTada AKTYAJIbHOI'O PUCYHKA.

Q KHomka BoccTaHOBJICHUSA MNpCaAbIAYLICTO MaciiTada AKTYAJIbHOI'O PUCYHKA.

Q Kuormka miaBHOro H3MeHEHHs MacIiTada AKTYAJIbHOI'O PUMCYHKA.

OcraBmiascs 4acThb IMaHEIH COACPIKHUT KHOIIKH, CBA3AHHBLIC C PUCOBAHUCM OTACIBbHBLIX 3JICMCHTOB
CXEMBI, a TaK)XKC ITJIaHOB sraker. KHommkm CTPYIIIIMPOBAHBI IO TEMAaM B HECKOJIBKO 3aKJIaJ10K.
Hixe onmcansl OTAeNbHBIC 3aKIaIKN

5.15.1 TpyOompoBoabI - 3aKJIaKa

3akyiazika COAEPKUT KHOIKH, CBS3aHHBIE C PUCOBAHUEM TPYOONPOBOJOB U (DaCOHHBIX M3AEIHM,
PaCHON0KEHHBIX Ha TPYOOIIPOBOIaX.

——— |rrﬁsﬁs-a-.——:)lil}=ﬂiﬁ|:ﬂ:ﬂﬁk'fﬁju.
= (= (T

OT,I[GJ'IBHBIM KHOIIKaM IIPUITACBIBAOTCA CIICAYIOIIHEC (bYHKI_II/II/IZ

—
] PackpbIBaromiasicsi KHOIKA JaeT BO3MOXKHOCTh JIJIsi BbIOOpa THMa TPyO W PHUCOBAHHS
MOIAIOIINX TPYOOIIPOBOIOB.

L}
] PackpeiBaroriascsi KHOIKA JIaeT BO3MOXKHOCTb JIJIsl BEIOOpA THITA TPYO M PHCOBaHUSI
00OpaTHBIX TPYOOITPOBOIOB.

—
] PackpbiBatomiascss KHOIKa JaeT BO3MOXKHOCTh JUIsi BblOOpa Tuma TpyO U pUCOBaHUS
TpyOONPOBOAOB OJHOTPYOHO! CHCTEMBI.

Pucosanne coenuHeHUs YAQJICHHBIX prﬁOHpOBOI[OB, HalpuMep, B CUCTEMC C
PacCIpCaACINTCIICM.

BcraBka otBoaa 90 rpan.

Bcraska ayru 90 rpan.

BcraBka otBosaa 45 rpan.

BcraBka nyru 45 rpan.

BcraBka 06xoma TpybonpoBoa.

BcraBka u3ruba TpyOsI.

Bcraska kommnencaropa I1 - o6paszHoro.

Bcraska KOMIICHCATOpa CAJIbHUKOBOI'O UJIU FO(prpOBaHHOFO.

Bcraska CYXKCHMU.

Bcraska pacuupenust.

PucoBanne IIpAMOro COCAMHUTEIIA OTOIIUTEIILHOI'O an6opa.

PucoBanne YIJ10BOT'O COEAUHHUTEIISA OTOIIUTEIIBHOT'O an/I6opa.

WL |1 (&S| = S 2] 2 | ] ]

PucoBanme mnoparomield mTOMBOAKK (TPOMHHMK WM OTBOJM) C MEIHOH TPYOKOH K
OTONUTEIILHOMY IPUOOPY C HHU3Y.
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PucoBanue oOpaTHO# MOABOAKH (TPOWHUK HIJIM OTBOJ) C MEIHOW TPYOKOM K OTONMHUTEILHOMY
puodopy ¢ HU3Y.

PucoBanue moparomield mTOABOAKK (TPOWHHMK WM OTBOJ) C MEIHOH TPYOKOH K
OTONUTEIILHOMY IPUOOpPY ¢ OOKY.

PucoBanue oOpaTHOI MOABOKH (TPOWHUK HIIM OTBOJ) C MEIHOW TPYOKOM K OTOIMHUTEIHLHOMY
mpuodopy ¢ OOKy.

PucoBanue omHOTpYOHOW TONBOAKK (TPOMHUK WM OTBOJ) C METHOW TPYyOKOH K
OTOMUTENBHOMY NMPHOOPY C HUBY.

PucoBanue qIMHHON OABOAKY (TPOWHUK WIJIM OTBOJ) C MEIHOW TPYOKOH K OTONMHUTEIHLHOMY
pubopy ¢ OOKy.

PucoBanue KOpoTKOM MOABOIKH (TPOMHUK HJIM OTBOJ) C MEIHOW TPYOKOM K OTONMHUTEIHLHOMY
mpubopy ¢ OOKy.

TpyOomnpoBoIbI BCEria BCTABISAIOTCS B CTAHIAPTHBIC 3aKJIaakd TpyoonpoBoabl NMOAAKOIIHE UITH
TpyoonpoBoabl oOpaTtHble. CoeIMHEHHE YAAJIECHHBIX TPYOOIPOBOJIOB BCTABSICTCA B  CIIOM
CoequHeHHe yAaJeHHbIX TPYOONPOBOAOB, 3aT0 (hacoHHBIC M3MEnHs (OTBOJBI, AYTH U T.JI.) B CIOH
daconnblie H3aeIM.

5.15.2 OronmTesibHbIE MPUOOPHI - 3aKJIATKA

3akyiazika COJCPKUT KHOIKH, CBSI3aHHBIE C PUCOBAHUEM OTONMTEIbHBIX IPUOOPOB U APYIHX
norpeduTesiei Temia.

2o00n0sse 1,208y
== e BT = e 5 AR

OTnenbHBIM KHOTIKaM MPHUITKACHIBAIOTCS Cleayromue GyHKInu:
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PackpbiBatoniascs KHOIKA JJ1s1 BBIOOpa U pUCOBAaHUS OTOIUTENBHBIX TPUOOPOB MAHEIbHBIX.

PackpeiBaromiasicst KHOTIKa JUJIsl BBIOOpA M PUCOBAHUS OTOIMUTENIBHBIX MPUOOPOB MAHEIbHBIX
tumna VK.

PackpbiBatomiascss KHOIKAa Jjisi BbIOOpa M PHUCOBAHMSA OTONMUTENIBHBIX INPUOOPOB -
KOHBEKTOPOB.

PackpbiBatomiascss KHOIKAa Jjsi BbIOOpa M PHUCOBAHHUS OTONMUTENIBHBIX IPUOOPOB -
KOHBEKTOPOB Tuna VK.

PackpeiBaromiasicss KHONKa JUIi BBIOOpa ©  PHCOBAHUS OTONMUTEIBHBIX MPUOOPOB
CEKLMOHHBIX.

PackpbiBatomiascss KHOIIKAa Jjisi BbIOOpa M PHUCOBAHMS OTONMTENIBHBIX INPUOOPOB -
MIOJIOTCHLIECYLLIUTEIIEH.

PackpeiBaromiasicst KHOTKa JJIsi BBIOOpa M PUCOBAaHMSI OTONMUTEIBHBIX MPHOOPOB U3 TIIaIKUX
TOPU30HTAIBHBIX TPYO.

PackpeiBaromiasicss KHOMKa /sl BbIOOpa M PHCOBAaHHUS OTONUTEIBHBIX NPHOOPOB M3
peOpucThIX TpYO.
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PackpeiBaroniasicss KHONKa Juisi BbIOOpAa W PHUCOBaHHS TOAMOJBHBIX OTOMHTEIbHBIX
prOOPOB.

PackpsiBatorniascss KHOMKa JUIsl BHIOOpa U pUCOBAHUS MPOU3BOJILHOIO THIA OTOMHUTEIHHOTO
npubopa, BEBIOPaHHOTO U3 KaTajaora MporpamMMal.

PackpsiBatoniascss KHOMKa JiIsl BHIOOpa U pUCOBAHUS TPOU3BOJILHOIO THIA OTOMUTEIHHOTO
npubopa, BEIOPaHHOTO U3 KaTajaora MporpamMMal.

KHonka cmyuT A7 BCTaBKH HarpeBatensi Bo3ayxa (kamopudepa). HarpeBarens Bo3myxa
TPaKTyeTcsl Kak APYroil moTpeOUTenhb Temia ¢ U3BECTHONH MOIHOCTHIO U THAPABIUYECKUM
COIIPOTHBIICHHEM.

Knomnka CIIY>KUT IJIA BCTABKHU IIOAOI'PCBATCIIA BOABI. HOI[OI"peBaTCJ'IB BOABI TPAKTYCTCA KakK
Jpyroi HOTD66I/IT6J'II> TEIlJIa C U3BECTHOM MOIIHOCTBIO U THAPABIMYICCKHUM COIIPOTHUBIICHUCM.

Knomnka CIIYKUT I BCTABKH IIOAIIOJBHOI'O OTOIIMTCIBHOI'O anGOpa (HOI[HOJ'IBHOFO
OTOHJ'IGHI/ISI), KakK ApYyroro HOTDG6I/IT€J'I$I TEIlIa C U3BECTHOM MOIIHOCTBIO M THAPaBIMYCCKHUM
COIIPOTUBJICHUCM.

KHonka ciy>KUT A7 BCTaBKM MPOM3BOJIBLHOTO JIPYroro MoTpeOuTeNs Temia ¢ U3BECTHON
MOIIHOCTBIO U TUJPABIMYECKHUM COMNPOTHUBICHHEM. PSlI0M C TOYKaMu TpuU TOMOIIU
JNOCTYIHBIX TIpadU4ecKuX 3JEMEHTOB (JIMHUH, MPSIMOYTOJBHUKH, TEKCThl U T.I.) MOXHO
HApUCOBATh MPOU3BOJIBLHOE YCTPOHCTBO, MOTPEOISAIONIEEe TEIIO U3 000PYI0BAHHUS.

['paduueckue 3MeMEHTHI ¢ ATOH 3aKJIaKU BCET/la BCTABJICHbI B CTaHIAPTHBIN cioii OTonuTeIbHbIE
npuodopsbI.

5.15.3 ApmMmarypa - 3aKjIaJaKa

3akiiaziKa CoJIepKUT KHOIKH, CBS3aHHBIE C PUCOBAaHMEM apMaTyphl Ha TPyOOIIPOBOAAX.

1o 11, 191, 9,9.8. 6,3, 0V mm S0 e R 1,2,
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OTnenbHBIM KHOTIKaM MPHUIHACHIBAIOTCS Clieaylomue GpyHKIuu:

e o B & B E

PackpblIBaroniascss KHOMKA Uil BBIOOpA W PUCOBAHUSI BEHTWJICH OTOMUTEIBLHBIX MPUOOPOB
(OOBIYHBIX, TEPMOCTATUUECKUX, OOPATHBIX ).

PackpbiBatomiascss KHONKa JJs1 BBIOOpa W PUCOBAHUS IPUCOECTUHMUTEIBHBIX 3JIEMEHTOB
OTONMUTENBHBIX TIPUOOPOB.

PackpeiBaromiasicss KHOIKAa JaeT BO3MOXHOCTh Uil BbIOOpa THIA Tpy0 M PHUCOBAHHA
BEHTHJIEH OTONUTEIBHOIO PUOOPa, UCIIOIB3YEMBIX B OTHOTPYOHOH CUCTEME OTOIIEHHUS.

PackpeiBaromiasicss KHOIIKAa JaeT BO3MOXHOCTh Ui BbIOOpa THIIA TpyO M PHUCOBAHHSA
arperaTHOro BEHTHJIS /111 OAHOTPYOHO! CUCTEMBI.

PackpeiBaromiasicsi KHONKa il BBIOOpa W PUCOBAHUS BEHTHJICH 3alOpHBIX (OOBIYHBIX,
LIapOBBIX, C IPEBAPUTEIbHBIMU HACTPOMKAMH).

PaCKpLIBaIOH_[aHCSI KHOIIKa IJId BBI60pa 1 pUCOBaHHWA PErYJIATOPOB NCPCHazid AaBJICHUA.

PackpeiBaromiasicsi KHONKa JJsi BHIOOpAa M PUCOBaHUS OrPAaHUYHUTENEH MaKCHUMaJIbHOTO
pacxoza.
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PackpeiBatoniascss KHONKa Uit BEIOOpa U PUCOBAHUS PETYIMPYIONINX KiIanmaHoB 2, 3 u 4 -
XOJIOBBIX C IIPUBOJAMHU.

PaCKpBIBaI-OH_[aHCH KHOIIKa IJId BBI60pa " pUCOBAHUA BOJAOMCPOB (CUETYHKOB BOI[I;I).

PaCKpBIBaI-OH_[aSICH KHOIIKA OJId BBI60pa U pUCOBAHUSA 06paTHbIX KJIaIlaHOB.

PackpbiBatomiascss KHOMKa JUIsi BbIOOpa W PHUCOBaHHS pacmpedenuTens TpyOHOro,
MIPUMEHSIOIIETOCS Yallle BCEro B UCTOYHUKAX TEIUa.

PaCKpBIBaI-OH_[aHCSI KHOIIKA IJId BBI60pa " PUCOBAHUS PACIIPCACINTCIIA KBAPTUPHOTIO.

PaCKpLIBaI-OH_[aﬂCSI KHOIIKa AJId BBI60pa U PpUCOBAaHHUA KBAPTHPHOI'O PpPaCHpCACIUTECIIA C
BCHTUJISIMU.

PackpbIBaroriascst KHOIKa JJ1s BBIOOpA U pUCOBAHUS (PHIIBTPOB.
PackpbiBarorasicst KHOIKa I BBIOOpA M PUCOBAHUS IPSI3CBHKA.
PucoBanue 1m1aiio.

PucoBanue conpoTUBICHHIA ¢ N3BECTHOM MPOITYCKHOM CIOCOOHOCTRIO K.

Pucosanue IIYHKTOB, JAa0INX CUTHAJI JaBJICHUA MJIA PEryjadTOpPa NICPCriazad JaBJICHUA.

PackpbiBatomiascss KHOMKa JJisi BBIOOpa M PHCOBaHMS IPOHM3BOJIBHOIO THUIIA apMaTyphl,
BBIOpPaHHOMW U3 KaTajora mporpamMmmal.

PackpbiBatomiascss KHOMKa Jisi BBIOOpa M PHCOBaHMS IPOM3BOJIBHOIO THUIIA apMaTyphl,
BBIOpPaHHOMW U3 KaTajora mporpamMmmal.

I'paduueckue 31eMeHTHI C ATOM 3aKJIaJIKU BCET/1a BCTABJICHbBI B CTAHIAPTHBIN CIION ApMaTypa.

5.15.4 Cucrema oqHOTpPYOHAad - 3aKJIaJKa

3aKJ'Ia,I[Ka COACPKHUT KHOIIKHU, CIY)XXallue i1 PpUCOBAHUA JJICMCHTOB OHHOTPY6HOﬁ CHUCTCMBI
OTOIIJICHUS.
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PackpbiBatomiascss KHOIMKa JaeT BO3MOXKHOCTh JUIsl BblOOpa Tuma TpyO M pUCOBaHUS
TpyOONPOBOAOB OJHOTPYOHOU CHCTEMBI OTOIIJICHHUS.

PaCKpI)IBaI-OH_[aSICSI KHOIIKa AaC€T BO3MOXXHOCTBb JIA BI)I60pa THUIIA Tp}I6 H PUCOBAHUA
BCPTUKAJIBHOI'O 3dMbIKAOIICTO Y4YACTKa B O,I[HOTPY6HOI>'I CHUCTCMC.

PaCKpI)IBaI-OH_[aSICSI KHOIIKa AaC€T BO3MOXXHOCTBb JJIA BI)I60pa THIIA Tp}I6 H PUCOBAHUA
TOPHU30HTAJIBHOI'O 3aMBIKAOIICT'O YUaCTKa B OHHOTPY6HOﬁ CUCTCMCE.

PaCKpBIBaI-OH_[aHCH KHOIIKa AaC€T BO3MOXXHOCTBb JJIA BI)I60pa THIIA TPY6 H PUCOBAHUA
BEHTHJICH OTOITMTEILHOTO an6opa, HCIIOJIb3YEMBIX B OHHOTPYGHOﬁ CUCTEMCEC OTOIIJICHUA.

PackpbiBatoniascss KHOIMKA JaeT BO3MOXKHOCTh JUIsl BblOOpa Tuma TpyO M pHUCOBaHUS
arperaTHOro BEHTHJIS 1711 OTHOTPYOHOM CHUCTEMBI.
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I

PucoBanue omHOTpYOHOW TONBOAKM (TPOMHUK WIM OTBOJ) C METHOW TPYyOKOH K
OTOMUTENBHOMY NMPHOOPY C HUBY.

mpuoopy ¢ OOKy.

]ﬁ- PucoBanue JIMHHON MTOABOAKY (TPOWHUK HIJIM OTBOJ) C MEAHOW TPYOKOH K OTONMHUTEIHLHOMY

PucoBanue KOpOTKOM MOABOIKH (TPOMHUK HIJIM OTBOJ) C MEIHOW TPYOKOM K OTOIMHUTEIHLHOMY
mpuodopy ¢ OOKy.

5.15.5 HcToyHHMKH Temia - 3aKJIaKa

3a1<.11a;[1<a COACPKHUT KHOIIKHU, CBA3AHHBIC C PUCOBAHUEM UCTOYHHKOB TCIIJId WJIW IMPOU3BOJIBHBIX
TOYEK, MUTAIOITNX 000PYI0BaHUE.

000 0# eoqlededngfoxeanly
=58 ) O A = T T

OTI[GJ'IBHBIM KHOIIKaM MPUITUCBIBAIOTCA CIICAYIOIIHNE q)YHKHI/II/IZ

—5

—@l-

PucoBanue HacocHoro mopyna.

PucoBanne HacocHOTO MOJyINa ¢ Oaifmacom.
E PucoBanune HaCOCHON CMECUTENBHOM YCTAHOBKH C IByMs KJIAIIAHAMM.
E PurcoBanue HacOCHOM CMECHUTENIBHON YCTAaHOBKHU C 3-X XOJIOBBIM KJIAIIaHOM.

ﬂ PurcoBanue HacOCHON CMECUTENIbHONW YCTAaHOBKU C 3-X XOJI0BBIM KJIalIaHOM. ¢ OaiiriacoMm.

PucoBanue HacocHON CMECUTENbHON YCTAHOBKU C 3-X XOJIOBBIM KJIAIlaHOM. Ha OBpaTHOM
TpyOOonporoIe .

PucoBanne HacoCHON CMECUTENBHON YCTAHOBKU € 3-X XOJIOBBIM KJIAIlaHOM. Ha OBpaTHOM
TpyOOonporoIe .

PurcoBanne HacOCHOM CMECHUTENIBHON YCTAaHOBKH C 4-X XOJIOBBIM KJIAIIaHOM.

PurcoBanune HacOCHON CMECUTENIBHON YCTAaHOBKH C 4-X XOJIOBBIM KJIalIaHOM. ¢ OaiiriacoMm.

PrcoBanue HaCOCHON NOIMEIIMBAIOIIECH YCTAHOBKU C IByMsI KJIallaHAMHU.

| Salrcd T e

PurcoBanne HacOCHOM CMECHUTENIBHON YCTAaHOBKHU C 3-X XOJIOBBIM KJIAIIaHOM.

['paduueckue AIEMEHTHI C ATOW 3aKJIAJKU BCErJla BCTABJICHBI B CTaHIAPTHBIA ciioli MCTOYHMKHU
TemnJia uiu CMecHuTe/IbHbIE YCTAHOBKHU.

Ha xaxmoit cxeme HEOOXOAMMO MOMECTUTh OAMH (M TOJIBKO OJMH) MCTOYHHUK TEIJia, 4TOObI
porpaMMa BO BpEMs pacie€TOB CMOIJIA Paclo3HATh, C KAKOTO MECTa HAUMHAETCsE 000pyI0BaHHE.
BHUMAHMHE!!!

AKTyaJIbHasl BepCHA MPOrPaMMBbI He MOA0OHPaeT BeJIMYMHY MCTOYHMKA TeIia.

5.15.6 YcrpoiicTBa - 3aKJIaJKa

3akyiazika COAEP)KUT KHOIKH, CBS3aHHBIE C PUCOBAHHUEM JAPYIHX YCTPOWMCTB, HAXOISIIUXCS Ha
PHCYHKE CXEMBI.

CREAE S A= = 1
== (0 1% AT A L B A= T e AT
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C

Pucosanue cumBoIa Hacoca.

)

Pucosanue cumBoa CIIap€HHOI'0 HAcoCa.

R

PucoBanue cumMBojIa aBTOMaTHYECKOTO BO3OYXOBBLIITYCKHOTI'O KJIaIlaHa.

Pucosanue cumBoia TEPMOMCTpA.

| | =

Pucosanue cumBoia MaHOMCTpa.

Pucosanue cumBoia pacCiuprUTCIBHOI'O baka c IMOAKIIFTOUCHUCM CHH3Y.

Pucosanue cumBosa paClIuprUTCIBHOI'O baka c IMMOAKIOUYCHUCM CBCPXY.

3| | (| |

Pucosanue cumBoia MMpeaoXpaHrUTCIIbHOT'O KJIallaHa.

FpaQ)quCKI/Ie 3JIEMEHTEHI C 3TOM 3aKJIaJIKM BCErJa BCTABJICHBI B CTAHAAPTHLINA CIOM YCTPOﬁCTBa.

BHUMAHMUE !!!

AKTyaJIbHAsi BepCcHs NMPOrpaMMbl He MOAOMPaeT yCcTpoWcTBa ¢ 3TOM 3akjaaaku. OHM HUMeT
HCKJIIOYNTEIbHO rpaduyecKkuii xapakrep.

5.15.7 KoHcTpyknus - 3aKj1aaKa

3akJiazika COAEP/KUT KHOIIKH, CBS3aHHBIE C PUCOBAHUEM KOHCTPYKTHBHBIX 3JIEMEHTOB U ITUKETOK
YCTPOWCTB, HAXOAAILIUXCS B 000PYJOBAaHHH.

[(A=% qugupyd 2
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OTnenpHBIM KHOTIKaM TPHUITKACHIBAIOTCS Cleayromue GpyHKInu:

PucoBanue 30H DOMeEITIEHUN.

CoznlaHue CUCTEMBI IEPEKPBITH.

i

PucoBanue 0qMHOYHBIX NEPEKPBITU.

+
=
=

PucoBanne OTMETKHM COOTBETCTBUS.

+
=
=

PucoBanue oTMeTKH.

0

1 Pucosanue TOPU30HTAILHOM pa3MEpPHOU JIMHUH.
K

'”[: PucoBanue BepTUKaIbHOM pa3MEpPHOH JINHUH.
=20

=

PucoBaHue 3TUKETKH dJIEMEHTa O6ODV,HOB8.HI/I$I.

30HLI MOMEIIEHUH BCEraa BCTaBIAIOTCS B crammaprtHeli  cioii IHomemenusa. Cucrema
NEPEKPBITUI M OJUHOYHBIE IEPEKPBITUS OTHOCATCA K cioio IlepekpbITHS, OTMETKH - K CJOIO
OtMmeTKkH. 3aTO ATUKETKHM 3JIEMEHTOB B 3aBUCHMMOCTH OT BMJIA €€ JIEMEHTa BCTABISIOTCS B CIOH
IJTHKETKH AapMaTypbl, WIM OJTHKETKH OTONUTEJBHBIX NPHOOPOB, WM JTHKETKH
TPy0ONpoBoOAOB. PazmMepHbIe IMHUN OTHOCATCA K TEKYIIEMY CIIOH0.
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5.15.8 I'pajduka - 3aknanka

3a1<.11a)11<a COACPIKUT KHOIIKH, CBA3aHHBIC C pUCOBAHNEM THUIIOBBIX Fpa(i)I/IT-IGCKI/IX 3JICMCHTOB.
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OTnenbHBIM KHOIIKAM MPUIMCHIBAIOTCA CIIEAYIOIINE QYHKIUH:

Pucosanue Touex.

PucoBsanue nuHUn.

PucoBanue TpeyroJibHUKOB C 3aJTMBKOM.

PucoBanue npsMoyroiabHUKOB.

PucoBanue npsMOyroJIbHUKOB € 3aJIMBKOM.

PucoBanue okpyxHOCTH.

PucoBanue OKpyXHOCTHU C 3QJIMBKOM.

PucoBanue nyr.

By l@|O|@E||0O)| k|~

PucoBanue nyr ¢ 3aauBKOI.

—
=

X
BBox tekcra.

B

BBox Tekcra B pamke.

m
=
—

PucoBanne TEKCTOBBIX STHKETOK.

Bcraska pucyaka WMF u BMP u3 Oydepa oOmena wmu u3 daiina.

PenakTupoBanue cnoeB puCyHKA..

@) L0 B

[lepenoc Ha npyroii cinoit 00BEKTOB, BBHIJCIICHHBIX HA PUCYHKE.

I'pauaeckue 37eMeHTHI ¢ STOH 3aKJIaJAKH BCETja BCTABISIOTCS B CIIOM, aKTyaJIbHO BHIOpaHHBIN B
PacKpbBIBAIOILIEMCS] CITUCKE C MPaBOM CTOPOHBI KHOMOK. He MOryT ObITh BCTaBIEHBI B CTaHJIAPTHBIN
CJION PUCYHKA 3a UCKIIFOUEHUEM CJ1I0sI ¢ CUMBOJIOM 0 (HOJIB).

[Tonp30BaTenb MOXKET OIPENEIUTh NMPAKTUUECKHM HEOTPAaHMUYEHHOE YHUCIO COOCTBEHHBIX CIIOEB, B
KOTOpBIE MOTYT OBITh BCTAaBJICHBI BCE AJIEMEHTHI ¢ 3aknaaku I'paduka.
Takxke MOXKHO IEpEHECTH paHee BCTABICHHBIC JJIEMEHTHl PUCYHKA HAa JIPYrOM CIIOW NpPU IOMOIIU

KoMaH bl llepeHecTr Ha aApyrou ciaoi u3 meHo [IpaBka.

5.15.9 Pa3smHo:keHHe H 0JIOKH - 3aKJIaJKa

3akiajka COJACPKHUT KHOMKH OBICTPOrO Pa3MHOXKEHUS (parMEeHTOB PUCYHKA U BCTABKH T'OTOBBIX
OJIOKOB.

Hﬂl&uﬁzﬁ|$£ﬂﬂ1234ﬂ5 ?|;p:
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OT,I[eJ'IBHBIM KHOIIKaM IIPUITUCBIBAIOTCA CIICAYIOIINE (bYHKHI/II/IZ
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Pa3MHOKeHHe BIEBO BbIACICHHOIO (hparMeHTa pucyHkKa.
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A3MHOXCHHUE HA CJIC M 9TaX BBIACICHHOTO (I)parMeHTa pUCYHKaA.

PazMHoOxeHMe BITPaBO BBIAECTICHHOTO (pparMeHTa prucyHKa.

$ Hoctyn k Oiokam, conepKamuM (GparMeHThl TPaJAMIMOHHOTO O000OpYIOBaHUS TPU
BEPTUKAIBHOI pa3BoOJIKeE.

=

Hoctyn k Ornokam, conepKamuM (GparMeHThl TPaJAMIMOHHOTO O00OpYyIOBaHUS TIPU
TOPU30HTAILHON TOKBAPTHPHON pa3BOJIKeE.

Eﬁ Hoctyn k Ornokam, conepKamuM (GparMeHThl TPaJAUIMOHHOTO O00OpYyIOBaHUS TPU
TOPU30HTAILHON PAa3BOAKE C pacHpeAeTUTEICM.

7

I[OCTYH K 6.]'IOI(ElM2 CO3JIAHHBIM ITOJb30BATCJICM.

=+
+

CO3I[aHI/I€ HOBOr0 0JIOKa B BUAC 3JICMCHTA, BBIACJICHHOTO HAa PUCYHKC.

5.15.10 MnaHbI - 3aKnagka

3a1<nazu<a COACPIKHUT KHOIIKH, CIIYKalllUuC JII pPUCOBAHUS HA IIJIaHAX 3JICMCHTOB OGOpy,Z[OBaHI/IH u
CBSI3BIBAHUS IIJIAHOB CO CXEMOM..
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PucoBanue noparouiux TpyoonpoBoI0B.
PucoBanue oO6paTHbIX TPyOOIIPOBOJIOB.
PucoBanue ogHOTPYOHBIX TPYOOTIPOBOIOB.
PucoBanue apmarypsbl.
PucoBanue oTONUTEIHHBIX TPUOOPOB.
PucoBanue noAmnoapHbIX OTOMUTENBHBIX IPHOOPOB.
BcraBka onucanust mpou3BOIBHOTO 3JIeMEHTa 000py10BaHUSI.
BcraBka onucanus moMenieHusl.
PucoBanue STUKETKH MPOU3BOIBHOTO 1eMEHTa 000pYyAOBaHUS.

Bxkarouenue PEKHUMa CBA3bIBAHUA CXCMBEI C ITJIaHAMU.

5.16 lMpuHUMNBI HyMepauuu arieMeHTOB 0bopyaoBaHUA

BBon

JaHHbIX, KaK W aHaJIu3 IIOJYYCHHBIX PE3YJIbTATOB, MOXHO 3HAYUTCIBHO O6J'ICFLII/ITI>,

COOTBCTCTBCHHO IIPOHYMCPOBAB OTACIIbHBIC JJICMCHTDI 060py,Z[OBaHI/I$I. HCO6XOI[I/IMO HYMCPOBATH
Pa3BoOAANIMC TDV6OHDOBOI[I)I, OTAIJIMBACMBIC TTOMCHICHUSA, a4 TAKXKEC TC IMOMCEHICHUA, Y€PE3 KOTOPHBIC

TPOJIOKEHBI TPYOOTIPOBOIBI IPOSKTUPYEMOTO 000PYIOBAHUSI.

OmnpeneneHre HyMepalid HE CIUIIKOM TOYHOE, TaK KaK B JEHCTBHTEILHOCTH DIIEMEHTaM
000pyIOBaHMsI MOXKHO TIPHCBauBaTh CUMBOJIBI, COCTOSIIME Kak U3 mudp, Tak U u3 OykB. B Tekcre
UCIIOJIb30BaHbI TEPMUHBI, B TIOPS/IKE 3aMEHBI, HOMeP U CHMBO.I.

OO6mmume TpedoBaHMsI K HyMepaIuu CIEAYIOIIIE:
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l. KaxIpli y4YyacTOK CETH pa3BOJAIIMX TpyOOIpPOBOIOB JOJDKEH HMMETh CBOW HOMEp
(CUMBOJI) TIpHYEM TMOAAIOIINE U 0OpaTHBIE TPYOOIIPOBOBI pACCMATPUBAIOTCS 0C000. ITO
O3HAyaeT, 4YTo MOJAIOIIMA M OOpaTHBIN TPyOONpPOBO/IBI MOTYT MMETh OJMH U TOT K€
HoMep (cumBout). Tak kak MH(pOpMaIMs O COEAUHEHUSX TpPyOONPOBONOB U JAPYIUX
AJIEMEHTOB 00OpPY/IOBAHUS CUMTHIBAETCSA C PUCYHKa, TO MporpaMma He TpeOyeT, YTOObI
y4acTKH OBLIM IMPOHYMEPOBaHbI, OJTHAKO, IPUCBAaNBasi HOMEPA y4yacTKaM, UTOI'M pacueToB
B Tabnmu4HOM opMme OymyT OoJiee HarJIsATHBI,

2. KaXKIbIN HOTpe6I/ITeJ'II> TEIJIa JOJKEH UMETh TaKOM Ke HOMCD, KaK U Y4aCTOK, K KOTOPOMY
OHH ITOJKIIOYAIOTCA,

3. Kaxaoe IMOMENICHHWE OJDKHO MMETh CBOW YHUKaNbHBIM HoMep (cumBoi). Ha cxeme
000pyIOBaHUST OJTHO M TO K€ MOMEIIEHUE MOXKET PacojiararbCsi B HECKOJIBKUX MECTax,
KaK 3JIEMEHT PUCYHKa,0JJHAKO BCETJa OTHOCUTCS K TOMY e HabOpy JaHHBIX.

UroObl ©Oosee A(PGPEKTUBHO HCHONIB30BaTh JOCTYIHBbIE W3 MeHIO [IpaBka HHCTPYMEHTBI
pa3MHOXKEHUSI TpahUUEeCKUX MaHHBIX HA CXeMe , HEOOXOJMMO TIPOU3BOJBHO IPOHYMEPOBAThH
aneMeHThl o0opynoBanus. Ha Puc. 5.89. npencrasnen npumep HymMepaluy OTACIBHBIX JJICMEHTOB
00opynoBaHusl.

Hioke onmcanbl peKOMEHAyeMbIe CIIOCOOBI HyMEpaIHH.

5.16.1 Hymepauus nomemeHui

Howmep (cuMBOJT) TOMEIIIEHUST MOYKET COCTOSATH U3 TISATH 3HAKOB (P U OYKB).

PexomenayeTcsi, Ha KaXJIOM OYEPEIHOM 3Taxke yBeanuuBath Hymepauuio Ha 100 wiu Ha 1000, ecnu
YHCIIO0 MOMENeHH Ha ogHOM 3Taxke Oombine 100. B Takom ciiydae momenieHusi Ha IEPBOM JTaxe
uMeroT HoMmepa (cumBoibl) 1, 2, 3, u T.1., Ha BTopoMm staxke 101, 102, 103 u T.4., Ha TPEThEM 3Taxe
201,202, 203 u T.1.

Ecnu pacronoskeHre NMOMEIIEHUH Ha MOCIEAYIOIIUX 3TakaX Takoe K€, TO 3TO HeoOXOIMMO
UCMOJIb30BaTh MpU HyMepauuu. Hampumep, Tam, re Ha MOCIEAYIONIMX ATaXaX UMEIOTCS TaKue xKe
WINA TIOJI00HBIE MOMEIIEHHsI, TO UX HEOOXOJMMO MPOHYMEpOBaTh CIEAYIOUIMM crocobom: 1 - Ha
nepBoM taxke, 101 - Ha BropoM sTaxe, 201 - Ha TpeTbeM U T.1I.
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Puc. 5.89. MNpumep HymepaLmMm NOMELLLEeHUI U y4acTKOB
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HYMGPaL[I/IH HOMGHICHI/Iﬁ, COIVIaCHO BBIIICIIPUBCACHHBIM IIpaBWJIaM, II03BOJIACT YCKOPHUTH
CO3JIaHUC NAHHBIX Ha CJICAYIOIIHX 3TaXKaxX ¢ IIOMOIIbIO KOMaHbI CJ'Ie)l XE)IIII/II\/'I OTaX.

5.16.2 Hymepanusi cetu TpyOONIPOBO/10B

Homep (cumBom) ydacTka cocTOUT U3 IBYX dacTell. [lepBas n3 HUX - 3T0 Tpex3HauHbIN (OyKBBI U
UG pbl) HOMEP (CUMBOJ) CTOSIKA, K KOTOPOMY IMPHUHAJISKUT ydyacToK. Bropas 4acTe - MATU3HAUHBIN
(OykBbI M 1TUGPHI) HOMEP (CUMBOJI) yU4acTKa B OKPECTHOCTH CTOSIKA.

Pexomenayercs, Kak W B cily4yae INOMEIIEHUH, HA OYEpPEIHBIX 3TaKaX YBEJIMYMBATh HOMEP
(cumBon) yyactka Ha 100 nim Ha 1000.

B cimyyae cuMMeTpudHOM cety TpyOOIpOBOIOB MOJAIOIIUM U OOpaTHBIM ydyacTKaM HEOOXOIMMO
IIPUCBAaUBATh TE K€ CaMbl€ CUMBOJIBI.

[Ipu Hy™mepaluu ceTu TOPU3OHTAIBHBIX TPYOONPOBOIOB, Pa3BOASAIIMX BOAY K CTOSIKaMm, 3a
CHUMBOJI MOKHO ITpUHATH OykBY R (pa3zBoska).

Cobmonenne BBILLIETPUBEIEHHBIX peKoMeHaAaui CIOCOOCTBYET 3HAYUTEIbHOMY
COBEPLICHCTBOBAHUIO MIPOLIECCA BBOJIA JAHHBIX.

5.16.3 Hymepauusi oTonuTeJIbHBIX IPUOOPOB U APYIUX NOTpeduTe el Temnia

OtonutenbHble MPHOOPHI M Jpyrue MOTpPeOMTENH Temja He TpeOYIT HyMepaluu, Tak Kak
nporpaMMa cama YCTaHOBHT UX Homepa (cuMBouibl). OHHM MOTYT OBITh TaKMMH K€, KaK U HOMepa
(CMMBOJIBI) YUACTKOB, K KOTOPHIM OHU TIOJKITFOYAIOTCSI.

5.17 KpuTtepuin BbiOOpa TemnepaTtypbl nogaym B MNPoOeKTe
perynupoBaHus cyluecTBylLero ooopyaoBaHus

Od4eHb BaXKHBIM MOMEHTOM TIPU BBITIOJHEHUH PACUYETOB IPOCKTOB  CYIIECTBYIOLIETO
000py/IOBaHUSI IEHTPAJTBLHOTO OTOIUICHUS SBISIETCS IMOAOOP COOTBETCTBYIOIICH TEMITEpaTyphl
nonaromed Bogapl. OHA BAMSET KaK HA THAPABIMYECKYIO XapaKTEPUCTHUKY OOOpYyIOBaHMS, TaK M Ha
1o100p MOITHOCTH MOTPEOUTENCH TEIUTa IS HY XK TETUIBIX IIOMEIICHUH.

He cymecTtByer yHHMBEpPCAIBHBIX KPUTEPHEB, AIONIMX BO3MOXKHOCTH IS  OMpEACIICHUs
COOTBETCTBYIOIIEH TemrepaTypbl mojaaromei Boabl. OHAKO MOXKHO JaTh PsJl YKa3aHHWMA, KOTOPBIMH
HE00XO0IMMO PYKOBOJICTBOBATKLCS MPH €€ BHIOOPE.

Yamre Bcero TEMIICpATypa nmoaa4un OIpCACIACTCA METOJA0M IMOCICAOBATCIIbHBIX HpH6J'IPDKeHPIfI ns3
aHajin3a IPEAbIAYIINX PACUCTOB. B Takom clIydac HCO6XOI[I/IMOZ

1. mpenBapuTeNbHO MPUHATH BEIMYUHY HOBOW TeMIIEpaTyphl MM0Aa4u MPHOIU3UTEIHHO PABHOM
TOM, KOTOpas ObUIa 3a7jaHa B CTapoM MpoekTe obopynoBanus. Ecnu 3manue ObLIO yTEmiieHo,
TO HOBasl TEMIIepaTypa MOJauyd JOJDKHA OBITh HMKE TEMIIepaTyphl, MPUHATONH B IMPOEKTE
3[IaHUs TIEPE]] €T0 YTEIJICHUEM;

2. BBIIOJHUTH pacuCThl A1 HpHHHTOﬁ TEMIICPATYPHI I1O0Ja4HU;

3. MMpOaHAIM3UPOBATL IMOJYYCHHBIC HWTOIM pacCdC€TOB MW B CJIy4da€ HCYJIOBJICTBOPUTCIBHBIX
PE3YIbTATOB, OIPCACIIUTL HOBYIHO TCMIICPATYPY IIOJa4YM WM 3aHOBO BBIIIOJHHUTL PACUCTHI 10
MOMCHTA IMOJIYUYCHUA YAOBICTBOPUTCIIbHBIX PC3YJILTATOB.

[Tpu monbope Temmeparypsl 1Moja4u O4YeHb IHoje3Ha uH(opMalus 13 Tadnuibl ¢ OOIIMMU UTOraMU
pacyeToB, oroOpaxkaemasi ¢ moMoIbi0 koMaHabl OOume u3 meHo Uroru. Coneprkamasicss B Heit
uHbopMalKsi O THAPABINYECKOM CONPOTUBICHUU OOOpPYIOBaHUS, KOJIUYECTBE IEPErpeBalOIUX U
HEJIOTPEBAIOLIUX OTOMUTENILHBIX MPHUOOPOB, a TAK)KE YUCIIE MEPETPEThIX U HEAOTPETHIX MOMEIIEHHIH,
MO3BOJISIET OBICTPO yOEAUTHCS COOTBETCTBYET JIM TMOJOOpaHHas TemImeparypa MOAa4Yu [yis
peryaupyemMoro o0opya0BaHHUsL.
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HpI/I AHaJIM3€C MTOIoOB pPACUYC€TOB pPCHIAOIIMMHU IIOKA3aTCIsIMU O  IMPABUJIBHOCTH HpHHHTOﬁ
TEMIICPATYPHI IToAa4U 4YallC BCCTO ABJIAIOTCA:

v/ KOJIMYECTBO TIEPErPEBAIONIMX M HEJOTPEBAIONINX OTOHUTENBHBIX IPUOOPOB;
v/ KOIIMYECTBO TEPETPETHIX M HEMOTPETHIX MOMEIICHHIA;
v THPaBIMYECKOE COMPOTHBIICHHE 000PYIOBAHUSL;

v CKOPOCTB ITOTOKA TCIINIOHOCUTCIIA B pr6OHp0BOI[aX.

OCHOBHBIM 33aJaHMEM MPOEKTa SABISETCS MOAOOP MOIIHOCTH CYIIECTBYIOIIUX OTOMUTENBHBIX
npuOOpOB JIsi HOBBIX HYXKJ OTAIJIMBaeMbIX TMOMeIlleHuil. B cBsi3u ¢ 3TUM HOBYyIO Temmeparypy
MoJaud HYXHO TOA00paTh TaKUM CIIOCOOOM, YTOOBI MaKCUMalbHO YMEHBIIUTH YHCIIO
NEeperpeBaroInX U HeTOTPEBAIOIINX OTOMUTEIBHBIX PUOOPOB B IOMEIICHUSX.

Ecnu 3HaunTenpHas 4YacTh TMOMEIIEHHWI 000OTrpeBaeTcsi uyepe3 TpYIIy OTOMUTENbHBIX MPUOOPOB
(HECKOIIbKO OTOMHTENbHBIX MPHOOPOB B TIOMEIIEHWH), TO MOXXHO MHHHUMHU3HUPOBATh YHCIO
MEPerpeThiX U HeJOTPEThIX MOMEIICHUH MTyTeM U3MEHEHHUS KOTMYeCTBA OTOMUTEIbHBIX TPUOOPOB.

Jlomyckasi BO3MOXKHOCTh HM3MEHEHHUS BEIUYMHBI OTOMMTENBHBIX NPUOOPOB, MpHU Toa0Ope
TeMIeparyppl MOAAYM HEOOXOJMMO CTapaThCsi MHUHUMH3UPOBATH UHUCIO MEpPErpeBaroIInX
OTOMHTENbHBIX NPUOOPOB C YCIOBHEM, YTO 3TO HE NPUBEAECT K 3HAYUTEIBHOMY pOCTY YHMCIA
HE/IOTPEBAOIIUX OTOMHUTEIbHBIX TPUOOPOB.

Heo6xonuMo yuuThiBaTh TOT (akT, YTO MCHXOJIOTHYECKH MOJIh30BATENb IMOMELICHHUS CKOpee He
COIJIACUTCS C YMEHBIUICHUEM BEJTMYUHBI OTONUTEIBHBIX TPUOOPOB, UeM OyJIeT MPOTUB UX YBEIUYCHUS
C YCIIOBHEM, YTO JIJIsl 3TOTO €CTh COOTBETCTBYIOIIEE MECTO.

C u3MeHeHHeM TeMIlepaTyphl MOJauu CBSI3aHO U3MEHEHHE pacxoja TEIJIOHOCUTENS, a 3HAYUT U
TUPaBIMYECKOE COMTPOTHUBIIEHHE BCEr0 000pyI0BaHUSI.
B 607b1IIMHCTBE CiTyyaeB rUAPaBINYECKOE COMPOTUBICHUE 000PYAOBaHHS HE MOXKET OBbITh OCHOBHBIM
KpUTEepHEM IpHu noabdope Temreparypbl nogauu. Ckopee cienyeT NpeayCMOTPETb BO3MOXKHOCTH
3aMeHbl Hacoca, 4eM MOJ0HpaTh, UCXOMAS U3 MPEKHEro KpUTEpHUs, TeMIIepaTypy MoAadyu, KOTopas
BBI30BET 3HAYUTEIHHOE M3MEHEHHUE PacXoja TEIJIOHOCUTENS M, COOTBETCTBEHHO, THIPaBIMUECKOTO
COIpoTHBIIeHUST 00opyHoBaHus. Yaie Bcero Ooliee NEMIEBBIM pEIICHUEM SIBIISETCS 3aMEHa CTaporo
UPKYJISIMOHHOTO HACOCa, a HE M3MEHEHHE BEIMYMHBI OTOMUTENbHBIX TPHOOPOB, BRITEKAIOIIEE U3 X
TETJIOBOTO HECOOTBETCTBUSI.
OTO0 HE 03HAYaEeT, YTO MOKHO MPOU3BOIHHO U3MEHATH TEMIIepaTypy MoJauu 1 He 00pamiath Npu 3TOM
BHUMaHHE Ha THJIPAaBIUYECKOE COMPOTHUBICHHE 00opymoBaHus. CiuiIkoM OONBIIOE CHHKEHHE
TEMIIepaTyphl MMOJa4d MOXKET MOBJIEUb 32 OO0 Upe3MEepHBIN POCT CONMPOTUBICHUS 000PYIOBaHUS.
3aTo CIMIIKOM BBICOKas TeMIEpaTypa MoJa4yd MOXKET MPUBECTU K YpEe3MEpPHOMY MaJIEHHIO pacxoja
TETUIOHOCHUTEJNSI B TPyOOIIPOBOIaX.

B HCKOTOPBIX ClIydasaX, €CJIM HU3BCECTCH BCCb OHWAIla30H 3HAYCHUH TEMIICpATyphbl MMOoAAYU
TCIIJIOHOCUTCIIA, KpI/ITepI/Iﬁ noL[6opa TEIJIOBOM MOIIHOCTH OTOITMTEIBHBIX HpI/I60p0B T HY X
HOMCI.HGHPIIZ HC IMOJIC)KUT CYHICCTBCHHOMY HM3MCHCHUIO, TOI'Jad CICAYCT YAOCTOBCPUTHLCS, €CTh JIU
TaKas TEMIICpaTypa B 9TOM JUAIIA30HE, ITPH KOTOpOﬁ THAPABIAMYCCKOC COIIPOTUBJIICHUC 060py,I[OBaHI/IH
IIO3BOJIMT UCIIOJIB30BATh CYHIGCTBYI-OH_[I/Iﬁ HacocC.

Ha xauecTBO perynupoBaHHs BIUSIET TaKkKe CKOPOCTh MOTOKa BOABI B TpyOompoBojax. CIHUIIKOM
MaJiasi CKOPOCTb BOJIbI COITYTCTBYET YpE3MEPHOMY OXJIAXKICHHIO BOJIbI B TpyOorpoBoax. [losBnsercs
npobnema, CBs3aHHAs C aBTOMaTMYECKHM yJalleHHEeM BO3Iyxa U3 obopynoBanus. [Ipu ciumikom
OO0JIBIINX CKOPOCTSX MOTYT MOSIBUTHCA MPOOJIEeMbl ¢ mryMoM. MHpOpMaLnio 0 CKOpOCTH MOTOKA BOJIBI
B TpyOOIPOBOaX MOXKHO HaiT B Tabymie Uroru - TpyOonpoBoIbl, BEI3bIBAEMON M3 MEHI0 UTOrH ¢
MOMOILBI0 KoMaH (bl TpyOomnpoBoabl. MHpopmanus o TpyOompoBoaax, B KOTOPHIX TEIJIOHOCHUTEINb
MPOXOJAUT CO CIMIIKOM MAJIOM WM C Yepecuyp OOJbLION CKOPOCThIO, HAXOIUTCS B CIIMCKE OIIMOOK,
oTtoOpakaeMoro u3 MeHo UToru ¢ nmomopio koMan sl Omuokyd. MUHUMANbHYIO U MAaKCUMAIIbHYIO
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CKOpOCThH BOJIBI B TPYOOIIPOBO/IaX MOKHO YCTAaHOBUTH B MapaMeTpax pacyeToB (CM. MeHIO Pacdersl,
komanga [lapamerpel). Ecnu pacueTHoe 3HaueHUE CKOPOCTH HE BXOIUT a 3aJlaHHBIN TUAMa3oH, TO
porpaMMa BBIBOJUT MPEAYNPEKICHNE B CITUCKE C OITUOKAMHU.
[Tpu onpeneneHuN HOBOW TEMITEPATYypPhI MOAAYH CIEAYeT TOMHUTH YTO:
CHuzkeHHe TeMIepaTyphbl M0JAa4H BbI30BET:

v’ yBeJIMYEHHUE YKCIIA HEJIOTPEBAIOIIMX OTOMHUTENBHBIX MPUOOPOB M HEJIOTPETHIX MTOMENICHHMIA;

v/ POCT CKOPOCTH TIOTOKA TEIIOHOCHUTEISI B TPYOOIPOBO/IAX;

v/ POCT THIPABIMIECKOTO COPOTHBIICHUS 000PYI0BAHHUS;

v’ YMEHBIIIEHNE OXJIaKICHHS BOJBI B Pa3BOISAIINX TPyOOIIPOBO/IAX;

v/ YMEHBIIIEHNE YHUCIIA MIEPErPEBAOIINX OTOMUTEIBHBIX TIPUOOPOB U MEPErPETHIX  MOMEIICHHUI

[ToBbllIeHne TeMnepaTyphl NOa4U BbI30BET:

v/ YMEHBIIIEHNE YUCIIA HEJOTPEBAIOIIMX OTOMMTEIBHBIX TPUOOPOB M HEJAOTPETHIX TIOMEIEHHHA;

v/ yMEHBIIIEHHE CKOPOCTH TIOTOKA TEIIOHOCHUTENSI B TPYOOIPOBO/IAX;

v’ YMEHBIIIEHNE THUIPABIMIECKOTO COMPOTHBIICHUS 000PY/I0BaHUS;

v’ yBeJIMUYEHUE OXJIAKICHUS BOJIbI B Pa3BOASAIINX TPYOOIIPOBOIAX;

v’ yBeJIMUYEHHUE YKCIIa EPErPEBAIOIINX OTOMMTEIBHBIX IPUOOPOB U MEPErPETHIX TOMEIICHHIA.
[Tpu mombope TemriepaTypbl MOJAuu CIEAYyeT MOMHHUTH TaKXe O TOM, YTO B HEKOTOPBIX CIIydasx
BEJIMYMHA TEMIIepaTyphl MOJAa4d OTPaHWYEHA BO3MOXKHOCTSIMHM MCTOYHHMKA TEIUIa U MPOYHOCTHIO
OTJENLHBIX 3JIEMEHTOB 00OPYAOBaHHS.

CmoTpu Takke: Menro Jlannble, komanaa O6mue, Mmenro Urtoru, komanna O6uwme, komanaa TpyOonpoBoibl, KOMaHa
Oumnbku
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[IporpaMma mpenocTaBisieT BO3MOXXHOCTh JUIS BBITIOJIHEHUS TOJHOCTBIO BCEX THIIPABIUYECKUX
pacueToB KaK HOBBIX CHCTEM OTOIUICHUS, TaK U CYIIECTBYIOIINX, B paMKaX KOTOPBIX:
®  TOIOMPAIOTCS JUAMETPBI TPYOOIIPOBOJIOB;
® OMNpPEAETSIOTCS TUIPABINYECKUE COMPOTHUBIICHUS OTICIBHBIX ITUPKYJSIIMOHHBIX KOJIEI, C
YUETOM TPaBUTAILIMOHHOTO JABJICHUS, CBSA3aHHOTO C OXJIAXJICHHUEM BOJBI B TPYyOONpPOBOJAX U
HOTPEOUTEIISIX TEIIA,

®  JIalOTCS MOJIHOCTBIO MAJICHUS AABJICHUA B CUCTEME;
® [IPOEKTUPYIOTCS MOJANOIbHBIE OTOMUTENbHBIE IPHOOPHI;

e yMEHbIIaeTcs U30BITOK JaBlEHUS B LUPKYSIMMOHHBIX KONbIAX MyTeM moabopa
MPEeIBAPUTENBHBIX HACTPOEK OalaHCHUPOBOYHBIX KIJAMaHOB JIMOO moAOOpOM AuaMeTpa
OTBEPCTHH JIPOCCENBHBIX I1ai0;

® YUUTHIBACTCA HEOOXOJUMOCTb COOTBETCTBUS THAPABINYECKOTO CONPOTUBIIEHUS ydacTKa C
norpedutenem rema (dPgmin);

® OAOUPAIOTCS HACTPOMKH PETYIATOPOB IMepenana aBjieHUs, YCTAaHABIUBAEMBIX B MeECTax
BBIOPAHHBIX MMPOEKTUPOBIIMKOM (OCHOBAaHHE CTOSIKOB, B MECTaX PAa3BETBICHHUS U T.11.);

®  YYUTBIBACTCA Tpe6yeMBI€ ABTOPUTCTHI TCPMOCTATHUYCCKHUX BeHTHHGﬁ;

® aHANM3MPYETCS PACXO BOJBI B IPOEKTHUPYEMOM O0OPYAOBAHHH.

B paMkax TerioBbIX pacueToB MPOrpaMMa peatu3yeT CIeayronme QyHKIHN:

® OIIPCACIHIIOTCA TCIUIOIIOCTYIUICHUSA OT prﬁOHpOBOI[OB 060pyI[OBaHI/IH, IMPOBCACHHLIX YCPE3
OTACIBHBIC IIOMCIUICHMU A,

®  pacCUMTHIBACTCS OXJIAXKICHHE TEIJIOHOCUTEIIS B TPYOOIIPOBOIAX;
®  OMNpENENSAIOTCs BEITMUNHBI OTOMUTEIbHBIX TIPUOOPOB;
® [IPOEKTUPYIOTCS MOJANOIbHBIE OTONUTENbHBIE IPUOOPHI;

® MOAOUPAIOTCS COOTBETCTBYIOIIME TOTOKM TEIJIOHOCUTENS Ha ToJaue K HMEIOMIUMCS
NOTpPeOUTENsIM Tersia, IPUHUMasi BO BHUMaHHUE €ro OXJIaXJIEHHE B TPyOOIpOBOJAaX, a TaKkKe
TEIJIONOCTYIIJICHUS OT TPYOOIIPOBOJIOB;

®  YYUTBHIBACTCA BO3H€I>'ICTBPIG OXJIAKACHUSA TCIUIOHOCUTCIIA HAa BCIWMYHMHY T'PaBUTAIMOHHOI'O
AAaBJICHUA B OTACJIBHBIX HUPKYISAIHOHHBIX KOJIbIAX U HAa MOIITHOCTDH HOTpC6HT€J’I€ﬁ TCILIA.

IIponiecc pacdyeTroB COCTOMT U3 HECKOJIBKUX ATanoB. [locie kakaoro u3 3TamoB Iporpamma
IIPOBEPSET UX HA HAJIM4YUE OMIMOOK, HE MO3BOJIAIOIIUX JaJIbHEHIIee IpoJoJKEHNE pacdeToB. Ecnu
JaTbHEHIINE pacueTbl HEBO3MOXKHBI, TO TIpoIecC pacdyeToB Oynmer mpepBad. HHdopmarnms o6
ommOKax Oyer 3anvcana B Qaiisie ¢ 00HAPYKEHHBIMU OLTHOKAMHU.

Ecnu B mporecce pacueToB ObutM 0OHapyKeHBI OIIMOKH, TO TOCIE MX OKOHYAHHUS MpOrpamma
BBICBETUT COOTBETCTBYIOIIEE MH(POPMAMOHHOE COOOIIEHHE, a TAKKe BBI3OBET OKHO CO CIIMCKOM
00HAPY)KEHHBIX OMUO0K (cM. 1. 6.1. Ilonck U ycrpaHeHue ommmook, crp. 102).

C uernpio BBIMOJHEHUS PACUETOB IS TEKYIIMX JaHHBIX HEOOXOIMMO BBIOpaTh KOMaHIy Pacuersl
B MeHI0 Pacdersl. Bo Bpemst pacueToB nmporpaMMa y4uTBHIBAaeT apaMETPhl PACYeTOB, YCTAHOBICHHBIC
B OOIIMX JIAaHHBIX MpoeKTa (3akiazka [lapameTpsl pacueToB).

Huxe noouepeiHO ONUCHIBAIOTCS ATAllbl paCUETOB.

Coxpanenne Texkyuero (aiijia JaHHBIX HAa JUCKe
ChHauana mporpamMma BBICBEUMBACT JUAIOTOBOE€ OKHO ¢ HMH(pOpManueid 00 aKTyalbHOM 3Tare
pacyeToB M COXpaHAET Ha JUCKe (aiiil ¢ TEKyIIMMHU JTaHHBIMU.
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Haxopsmiasics B JMAjJOroBOM OKHE KHOIIKA HpepLIBaHne pacuyeToB 1acT BO3MOXXHOCTb
MMpepBaThb paCyYCThbI IIOCJIC OKOHYAHHA KAXKA0I0 JTalla.

KoHTpoub 32 NIPaBUJIBHOCTHIO PUCYHKA

IIpoBepka MpaBHIBLHOCTH COCIMHCHHMH YYacTKOB, BXOJSIIMX B COCTaB CETH TPYOOIPOBOJIOB,
Pa3BOAIINX TEIUIOHOCUTENb K OT/ICIBHBIM IMOTPEOUTEIISAM TeIla.
KoHTponb 3a TpaBUIBHOCTBIO TOACOCIMHCHHS IOTPEOMTENIe Temaa K CEeTH Pa3BOASIIMX
TpyOOIIPOBOJIOB.
OOk, 0OHapyKEHHBIC HAa 3TOM JTarle, BBI30BYT IPEPHIBAHUE PACUCTOB.

KoHTpoJib 32 NPaBWIbHOCTHI0 BBOIHMBIX JIAHHBIX

Ha »sToM »stame mporpamMMa OOHapyXHMBaeT HE3allOJIHCHHBIC SUCHKH TaOJUIBI, OMIMOO0YHO
yKa3aHHbIC KaTaJIO)KHBIC CAMBOJIBI U 0003HAUCHHS, & TAK)KE MPOBEPSET MPABUILHOCTD PACTIONIOKEHHS
apMarypebl.
Omn0ku, OOHAPYKEHHBIE HA 3TOM JTalle, BEI30OBYT MIPEPhIBAHUE PACUCTOB.
KoHTponupyeTcss  pacrojioKeHHWE  apMatypbl, KOTOpas MOHTHPYETCSl Ha  CHMMETPHYHBIX
TPYyOOITPOBOAAX.
Omunbku, 0OHAPYKEHHBIE HA 3TOM JTarle, BEI30BYT IIPEPHIBAHUE PACUCTOB.

KoHTpoab 32 NpoueHTHBIMU 10J1IMH MOIIIHOCTH OTONMUTEJILHBIX IPHOOPOB B IOMeEIIEHUSX
Wper npoBepka CyMMapHOW TMPOLIEHTHOW JOJIM MOIIHOCTH, BBIACTSEMON OTONMUTENbHBIMU

npubopaMu B OTAETBHBIX MOMEUICHUSX, KOTOpas AOKHA cocTaBisiaTh 100%.

Omubku, oOHapyKeHHBIE Ha 3TOM JTare, BbI30BYT IIPEPhIBAHUE PACUETOB.

IHonoop nnameTpoB TPyOONIPOBOIOB
[Ton6op nramMeTpoB TPyOOIPOBOOB COTTIACHO KPUTEPHUSM, 3aJaHHBIM B [TapaMeTpax PacyeTosB.

OmnpenesieHne TEIJIONOCTYIUIEHU, MOAOOP OTONMUTEJbLHBIX NPUHOOPOB M pacxol BOAbI B
NnoTpeduTEIsSIX Temjaa

OmnpeeneHne TEIIONOCTYIUICHUH OT TPyOOIPOBOIOB M MOI00P OTONMUTEIBHBIX TPHOOPOB.
[Tpu peryaupoBaHHU CYIIECTBYIOMICTO O0OPYAOBaHMS MporpaMma MoJ0UpaeT pacXxoj BOJbI TAKHM
CII0CO00M, YTOOBI 00eCIEYUTEL TPEOYEMYIO TEIIOBYIO MOIITHOCTE ITOTPEOUTEACH TEIIA.
[Tpu pacyere pacxona YYHUTBIBACTCS JOMYCTUMOE (MHHUMAIBHOE M MaKCHMAIBHOE) OXJIAXKICHHE
BOJIbI B IMOTPEOUTEINIAX, a TaK e 3aJaHHas B MPOLEHTAX JOJS TEIUIONOCTYILICHUH, 3(P(EKTUBHO
MIEPEIaHHBIX B IOMEIICHHE (COTIACHO KPUTEPHSIM, YKa3aHHBIM B IAPAMETPaX PacyeToB ).

Ilon0op BeHTHIICH M HACTPOEK VISl PeIBAPUTEILHOI PeryJupoBKH
Omnpeznenenue THAPABINYECKUX COMPOTHBICHUI B OTHENBHBIX UUPKYIALHUOHHBIX KOJBIAX
000pyZ0BaHMs, a TaK ke MoA00P HACTPOEK PErYINPYIOIIeH apMaTyphl.

KonTposupoBanune UTOroB pacyeToB

Ha »ToM 3Tamne mporpamma npoBOAUT MOCTEIHUI KOHTPOJIb MOJTYYEHHBIX UTOrOB pacyeToB. [Ipu
OOHapyXEHUH CEPhE3HBIX OLUIMOOK MpephIBaeTCs MPOLIECC PACUETOB, IIPHU 3TOM He coxpaHsercs dain
C UTOTaMH.

AHaJIM3 pacxoaa BoAbl B IPOEKTUPYEMOM 000PY10BAHUHU

Ecnmu npu ycraHoBKke HapaMeTpoB pacueToB BbIOpaHa OMNIHMS aHalU3a pacxoia BOABI B
000pyJIOBaHNH, TO MPOTrpaMMa BBIIOJHHUT JIOTIOJIHUTENbHBIE PACUYEThl, UMEIOIINE CBOEH IIEeJbI0
MIPOBEPKY pacIipeieieHUs] BOAbI M1y OTJEIbHBIMU OTPEOUTEISIMU TeTLIa.

CoxpaHeHue UTOTOB pacuyeToB
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Ecnu Bo Bpemst pacueToB He OyayT oOHapy»KEeHbI Cephe3HbIe OMIMOKHU, TO Ha AUCKE Oy/IeT 3amucaH
daiin ¢ uroramu pacyeToB. 3aTO TaM, I/ie U3-3a OOHAPYKEHHBIX OIIMOOK pacueThl HE MOTYT OBITh
3aKOHYEHBI, MpOrpaMma 0TOOPa3UT COOTBETCTBYIOIIEE COOOIICHUE.

HJ’IH IIpOCMOTpa UTOIOB pacCd€TOB, a4 TAKIKC CIIMCKA O6Hapy)KCHHBIX OIITHOOK CIIY>KUT KOMaHZza,
BBI3bIBacMas U3 MeHI0 YToru.

CmMoTpu Takke: Menro Pacuersl, Mento Jlannble, MeHio Utoru.

6.1 MNMowuck n ycTtpaHeHne owmnboK

B npomecce BBITIONHEHHS pPAacueToB MporpaMma 3amucbiBaeT B (aitn ¢ ommOkamu
MpenynpexIeHuss 1 HHPopMaIo 00 0OHAPYKEHHBIX OIUOKaX.
C nomornipto koMaHabl OMIMOKH, BBI3BIBAEMON 13 MEHIO VITOTH, MOKHO OTOOPa3UTh OKHO CO CIIUCKOM
OLIUOOK.

CnMcox omMGoK

.He Bagad KAaTaNORHEN CHMBOJ OTONMHTEeNsHOTro mpHbopa Z71/3 »
MoMewenH 1.

.He 5agaH KAaTANOHHEM CHMBON OTOIMTENEHoOro npubopa Zf1f4 B
MoMEeeHH 2.

=l

Puc. 6.1. Cnncok oLnGOK ¢ BblaeneHHbIMU COOBLLEHUAMM, MHDOPMUPYIOLLIMMUN O CEPLE3HBIX OLLUMBKaX

B 3TOM criucke momeliieH Bech HA0Op COOOIICHUI, HauMHAsE ¢ HH)OPMALIMKU O HETIOJIHBIX JTaHHBIX
u3-32 OMMOOK B CTPYKTYpE JaHHBIX, ¥ 3aKaHYMBAs MPEIYNPESKIACHUIMH, HHOOPMHUPYIOIIUMH 000
BCEX CJIyyasX, H3-3a KOTOPbIX HE MOXET OBITh TOJHOCTBIO TPABUIBHO CIPOECKTHPOBAHO
obopynoBaHue.

Cnucok OIInooK CJICAYCT TPAKTOBATL KaK JMarHOCTUYECKUM HHCTPYMCHT, MO3BOJISIOIIAM
OLCHHUTDb KAa4YCCTBO ITPOCKTA. Bo mHoOrnx ClIydadx HCBO3MOXKXHO CIIPOCKTHUPOBATH 060py,Z[OBaHI/Ie Tak,
yTOOBl HE BO3HHUKIO HU OJJHOI'0 COOGH.[CHI/IH 00 omuoOKe. OI[HaKO, HY)XHO CTPpEMUTLCA K
MHMHHMMHU3AIIUHU YUCJla OI_HI/I6OK, a TaKKC OLICHUTDL UX BJIIMAHHEC HA SKCILTyaTaluio OGOpy,Z[OBaHI/IH.

OKHO CO CIIMCKOM ONIMOOK, CHA0KEHO (YHKIIUCH JIOKalu3aluu omuOoK. B pesymbrare ee
BBI30Ba MPOrpaMMa YKaKET COOTBETCTBYIOIIMK ()ParMEHT PUCYHKA M OTOOPA3UT COOTBETCTBYIOILYIO
TAOJIUITY TAaHHBIX, BBIJCIASA OJHOBPEMEHHO SYCHKY, CBSI3aHHYIO C HCKOMOM OIIMOKOM.

YrtoOb! BbI3BaTh (QYHKIIMIO JIOKATH3AIIUU OITHOOK, HEOOX0IUMO:

\.% — HaIpaBHTh KYPCOp MBIIIM HAa CooOmeHne o0 ommOKe, a 3areM JBYKpPaTHO
LIEIKHYTh JIEBOM KJIABUILICH MBIIIIH,

@ — C TIOMONIBIO KJIABHUII CO CTPEJIKaMH BHIOpaTh B OKHE M3 CIHCKa OIIMOOK
coobmenue 06 onmoKe, a 3aTeM HakaTh Kiapuiry Enter.

Hma IMPpUYNHY BO3HHKHOBCHUA OIHI/I6OK, HCO6XOILI/IMO O6paTI/ITB BHUMAaHHEC Ha TOT (baKT, 4qTo
[mporpamMma HE BCCTa B COCTOAHHUU TOYHO YKa3aTb MECTO HUX ITOABJICHHA.
B cBm3u ¢ 9TUM, B HCKOTOPbLIX 0c000 CIIOKHBIX ClIydasiax, (bYHKHI/IIO JIOKaJIn3alnu OIIIHOOK
HGO6XOZ[I/IMO TpaKTOBaTb KaK HMWHCTPYMCHT [JId OPUCHTAIMKU IIpU ONPCACICHUN TPHUYUHBL
BO3HHUKHOBEHMS OIIMOOK.
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6. PacueTbl

Jlns mpocMoTpa CHHCKa OIMMOOK MOXKHO HCIONB30BaTh KJIABHIIU €O CTPEJIKAMHU U KJIABHILIU
PgUp u PgDn, MOXHO Takke C TMOMOIIbIO MBIIIM MPOKPYTUTH €€ COAEPKUMOE, HCIOJb3Ys
BEPTUKAIbHYIO JTUHHUIO IPOKPYTKH.

CmoTpum Takxke: Komanna Pacuersl, komanga Omnbky, BBoa JaHHEIX.
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7. Utoru pacyetoB

7. ATtorn pacuyeTtoB

Br130B komMaH 161 PacueTsl mpuBeAET K BBITIOTHEHUIO PACYETOB /ISl TEKYITUX TaHHBIX.

Ecnu B mporiecce pacdyeToB mporpaMMa He OOHAPYXHUT B JAHHBIX OIMIMOOK, KOTOPHIE HE TIO3BOJIST
UX MIPABUIIBLHO 3aBEPLINTD, TO HA AUCKE 3anuILeTCs (haiil ¢ UTOraMu pacyeToB.
3areM mporpaMma CUMTHIBAET (Paiiyi ¢ UTOraMu WJIH, €CITU OH OTCYTCTBYET, HHPOPMUPYET 00 ITOM,
0TOOpaxasi Ha HYKpaHe COOTBETCTBYIOIIEE COOOIIICHHE.

CunTaHHBIE WTOTM pPACYETOB MOYKHO IPOCMOTPETh Kak B TaOJM4YHON ¢opme, Tak U B
rpau4eckoil B BUJE CXEMbl WU IIJIAHOB ITa)Keil, BBIOMpasi COOTBETCTBYIOIIYI0 KOMaHy U3 MEHIO
Utoru, nubo pacneyaTars, UCHONb3Yys KoMaHy [leyats TaOnuupl. /{1 neyatu UTOroB B BUJIE CXEMBI
WJIM TUTaHA CITYKUT KoMaH[1a [leyath pucyHka u3 MeHro Paii.

Wtoru pacueToB npeacTaBisitoTcs B rpaduyeckoit popme B okHe Utoru - PucyHku v B TaOauuHON
dbopMe B crIeAyIONMX TabauIax:

Hroru - O6mue

Hroru - ITomenieHns

Htoru - TpyOonpoBoabI

Htoru - OTonutenbHble TPUOOPLI

Ntoru - KOHCTpyKIINS NOIMOJIBHBIX OTOMUTENbHBIX PUOOPOB

Wtoru - [loanonbHblE OTONMUTEIbHBIC TPUOOPLI
Hroru - HIupkyasiuOHHBIE KOJbIIA

Htoru - Hacocsl

Wtoru - JIpyrue norpeOuTenu
Wroru - HacTpoliku

Hroru - Marepuansl
[TogpoGuas nHoOpManus 0 cXeMe U TadJIUIe C UTOraMH pacdeToB paercs B 1. ot 7.1 mo 7.11.

Conep:xuMoe OOJIBIIMHCTBA TAOJUI] MOXKET OBITh OTCOPTUPOBAHO OTHOCHUTEIHHO BBHIOPAHHOTO
kitoya. [t aToro HeoOxonuMo u3 MeHo Utoru BeiopaTh koman 1y COpTHPOBKA UTOTOB.

JInst onpesienieHust CTPOK M CTONOLOB, Kakue OyayT OTOOpaXKeHbI B TaOJIMIIE C UTOTAMHU PacyeToB,
CIy)HT KoMaH1a PopMaTHpOBaHKE TAOIHIIbI, BRI3bIBaeMast U3 MeHI0 UTory.

B mpomecce pacuetoB Takke co3maercs Qaina co cnuckoM ommOok. C TOMOIIBI0 KOMAaHJIBI
Omubku, BeI3bIBAEMOI U3 MeHIO Utoru, Oyner oToOpakeHO Ha SKpaHe OKHO CO CIIMCKOM OIIMOOK,
OOHapY)KEHHBIX BO BPEMs PACUETOB.

ITporpammMa Takxke co3JaeT BEAOMOCTb MaTepUalIOB, UCHOJIb3yEMBIX B 000pynoBaHuM (cM. 1. 7.12.,
ctp. 119).

CmoTpu Takke: Komanaa Pacuersl, Merro Utoru, komania MaTepuaisl.

7.1 WUtoru B BUAe rpachmyeckon cxembl o60pyaoBaHUA U NSaHOB

Jnst rpadhugeckoro MpeacTaBIeHUs UTOTOB CIY:)KUT OKHO MToru - PMCyHKH, BBI3bIBagMOE MPH
MOMOIIM KOMaH1bl PUCYHKH 13 MeHI0 UTOrH.

CraHgapTHO OKHO COCTOMT U3 JIBYX YacTeil:

- TepBas U3 HUX - 3TO YacTh JUIS PUCYHKA, MpeJHa3HaueHa IS TpadUuecKoro MpeacTaBICHUS
UTOTOB B (opMe CXEeMbl WM IJIaHa OJTaxeild. B Hell pacroiiokeHbl JBa HE3aBHCUMO
MacIITaOUPyeMble BI/1a PUCYHKA CXEMbI UJIH IJIaHA.

- JApyras - 3TO TaOJIMYHAS YaCTh, CITYXKUT [T TAOJTMYHON MPE3EHTAIMN UTOTOB PAaCUETOB.
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7. Utoru pacyetoB

Yactu s PUCYHKA U TaOIUYHAs JAUHAMHUYCCKHU CBA3AHLI APYIr C APYIrOM. Brigenenue sneMenTta
060py,[[OBaHI/I$I Ha PUCYHKEC BCACT K aBTOMATHUYCCKOMY BbICBCUYHBAHUIO TaGJ'II/II_IbI, CBSI3aHHOM C 3THUM
QJICMCHTOM, M IIOKa3y CTPOKH C HTOraMH PACUCTOB, YKA3bBIBACMOI'O0 3JICMCHTA. C I[pyTOI\/'I CTOPOHBI
AKTyaJIbHO HpOCManI/IBaeMHﬁ OJICMCHT B Ta6J'II/II_Ie ABTOMATHYCCKHN ITIOKA3bIBACTCA, OTJIMYAaCh OT
JAPYrux, B aKTYaJIbHOM BUJIC PUCYHKA.

Omnuca"HHoe BEIIIE pPeICHHUEC OacT BO3MOXHOCTb 6BICTpOl"O u y,[[O6HOFO IIpoCMOTpa HTOI'OB
pacucToB 0e3 ormaceHus YTpaTbl OpUCHTALIUHU, KaKOM 3JIEMEHT B JIAHHBII MOMEHT MMpOCMAaTpUBACTCA.

JIBa He3aBMCUMO MACIITA0OUPYyEMBIX

E[lE BH/I2 PUCYHKOB :
sm e asas [ I
.= .= = = . - I =
] CBs3b PUCYHKA H -—at
TA0THIBI 2L
o/ L ey

e

YacTp TA0IMYHAS '753
R1 — — j

Puc. 7.1. OkHo UTorm - PucyHku

[

=

c

B Tabnm4HOM YacTH HaXOAATCS 3aKIIa KU CO CIICAYIONIMMH TaOIHIIaMH:

Htoru - Apmarypa,

Htoru - OTonutenbHbie TPUOOPHI,
Hroru - [loamoisHbIE OTOMUTENLHBIE ITPUOOPEI

Htoru - [ToMenienus,

Htoru - TpyOompoBosl,

Wtoru - JIpyrue noTpeOuTenu,
Htorm - Hacockl

Wtoru - [IupKyASIIMOHHBIE KOJIbLIA,

Wroru - HacTpoiiku,
a TaKKe 3aKJIaJIKa CO COMCKOM OIMOOK, OOHAPYKEHHBIX B IIPOIIECCE PACUETOB.

Takuwe cBoiicTBa BHJa PHUCYHKa KakK MacimiTad, W300paKCHHE CETKH M JIMHEEK, MapaMeTphbl
BBIACJIICHUA 3JICMCHTOB MOXXHO YCTAHOBUTD ITPU MMOMOIIIUM KOMAaH/IbI CBolicTBa pUCYHKA, BBI3BIBAEMOU
13 MCHIO BHII 1iTi MEHIO OBICTPOTO JAOCTYIIA.

HpOHOpL{I/II/I OTACJIBHBIX 3JICMCHTOB OKHAa MOKHO ITPOU3BOJIbHO U3MCHATD. C sroit LCIIBIO HYKHO!

1. HaIpaBUTb MbIIIb HA PaMKy, Pa3sACIAOIIYI0 OTACIIbHBIC YaCTH OKHA Tak, YTOOBI KypCOp MBbIIIH
HU3MCHUII BU/J] HA ABYX- WM YCTBIPCXHAIIPABICHHYIO CTPCIIKY,

2. llepxa Ha)kaTOW JIEBYIO KJIABUIILY MBIIIM, NEPEMECTUTh Kypcop AJIs M3MEHEHUS NPONOpLUi
OTAETBHBIX ()parMeHTOB OKHA.
BHUMAHMUE !!!
Kak B Ta0JM4HOI YacTH, TaK ¥ B rpa¢puuecKoil HeJIb3sl 1eJaTh u3MeHeHus. YTo0bl M3MEHNTH
NOJI0KeHHE OT/ACJBHBIX 3JIEMEHTOB Ha PUCYHKE, CJIeyeT BbIIOJHUTH He00X0AuMbIe H3MEeHEeHUsI
B okHe JlanHble - PUCYHKH, a 3aTeM c1eJIaTh Pacyersbl.

CmoTpu Takke: Menro Urtoru, komanaa PUCYHKH.
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7. Utoru pacyetoB

7.2 OGwme uTOrM pac4yeToB

OO1mIMe UTOrM PacyeTOB CoOJEpKAaT MH(POPMAIIMIO, KAcaloIIyIOCs Bcero odopyaoBanus. s ux
nmpocMoTpa cayxuT Tadbmuia Urorm - O6mme, BoI3bIBacMast W3 MEHIO MITOTH ¢ MOMOIIBIO KOMaH/IbI
Oo1ue.

E Hroru - O6mwme M= E3

HaspaH.mpoeKTa: lipMep CHOTEMEL C TPAZMUMOHHON BEPTHEANBHOH DaseojE

PacnonoxenHe . . ! | Warszawa, ul. Filtrowa 1

IpoexTHpOoRUWHEK. : Myr inz. Piotr Wereszozynski

Jara pacyeTtor : | Cpega,27 HapTa 2002, 22:03

IlapaMe THEI TEILNOHOCHT e :

To,[oC].......: 80.00 To,[o0C]: 60.00
Tpea,[oC].....: 58.73
T HOCHTend. . ! | lIp oI e N THEKO0NE KonmuenTpauma, [%] 30

IlapaMe TPEI HCTOVYHMKA TeILNa:

Comp .rugp . [[Ta] : D6per [m]:

Hadoprauua o THax Tpyb:

T &: | GO_10704 Tsox B: T C: T D:

T E: Tumm F: THon G: Taox H:

Tom I: THom J: Tomn K: T L:

Trvor M: Tum H: Toox 0O: Tvox P:

T'uap. compoTr. oDOopYIOoRaHMA M HMCTOYHMEKA Temna... dPo, [Ia]: 28301
Mmooni. conmpoT. YYACTKa C OTOIMT. nmpHb....... dPgmin , [Ma] : 1019
MoMHESE pAacHO] BONEL B ODOPYIOBAHMM. . . . oo o - v v u s Go, [Erfc]: 0.291
TMMomMad eMEOCTE ODODYIOBAHMA. & - ¢ - v @ v s v mvmwmwmwmen Vo, ,[n]: 129
PacyeTHAdA TEINORAd HOWHOCTE 000pYXORAMHA. ....... Qo ,[Br]: 23200
TepaeHad MOWHOCOTE @ « @ v« o = s s s = s s ¢ s ¢ s ¢ s ¢ s ¢ 888253+ QJrep,[Br]: 2633
IIomaa MOWHOCOTE, BHEendeMad obopyZoBaHHeM..... Qmoon, [Br] : 25914
OTannmMe aeHEe IT0HEWEHHT

IleperpeTee ...!: 2 Hsberrox mow. , [Br]: 1025
HexorpeTee. ... 0 HJedsnmr mow. , [Br]: 43
Momg. or.mp . [Br]: 22078 TemmomocT. or Tpyh, [BTr]: 2104

TOMEWEHHA HEOT allHE AeHETS |

Mow.or.mmp. [BT] : ‘:I TemmonmocTr. or Tpyb, [Br]: 681

OTOMMTENLHREIE NPHDODEL:

Ileperperaniuje . ; 2 Hsbrrmroxk mow. , [Br]: 1025
Hegorperanpe . : 0 Hedsomr HMow. , [Br]: 43
Pacu. mou, [Br]: 23200 PeansHaa Mow. , [Br]: 22078

Puc. 7.2. Tabnuua ¢ o6LmMMmM ntoramm pac4eToB
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7. Utoru pacyetoB

B oTnenpHBIX siuelikax TaOaUIbl HAXOAUTCS CIeIyoIas HH(OpMaIIns:
Ha3Banue npoekra KpaTkas xapakTeprcTUKa MpoeKTa.

Pacnousioxenue Wudopmanis 0 MECTOpPACIONOKEHUU 3JaHUs, B KOTOPOM
MPOEKTHPYETCs 000pyIOBaHHUE

IIpoexTupoBLIMK WNudopmanivs o mpoeKTHPOBIIUKE.

JlaTa pacueroB Wudopmanus o AaTe BHIIOTHEHUS pacyeTa.

TemnepaTypa TenJiOHOCUTEJIS:

Ty, [°C] — pacyeTHas TeMIeparypa HOCUTEIS B CUCTEME Ha Mojaue;
T, [°C] — pacueTHas TeMIlepaTypa HOCUTEIIS CUCTEME B 0OpaTKe;
Tpeas [°C] — pealbHas TeMIlepaTypa HOCUTENS, BO3BpalllAlOUIEHCs W3

o0opyn0oBaHus B pacdyeTHbIX ycioBusX. Ilpu ompenenenuu ee
SHAYCHUA NporpaMMa YUYUTBIBACT OXJIAXKICHUC BOABI B:

® [I0/IAIOIIUX TPYyOOIPOBOIAX;

® TIO0TPEOUTENSIX TeIIa;

e 00paTHBIX TPyOOIIPOBOAAX.

Tun HOCUTeJIsI: — THII TCIIJIOHOCHUTCIIA WUJIIN XOJIOJOHOCUTEIIA.

Konuentpanus,|%]: — KOHIEHTPAIUsI HOCUTEIISL.

HapaMeprl HCTOYHHKA TeIj1a:

THI HCTOYHHKA — KaTaJ0)XHbBIM CUMBOJ TUIIA HICTOYHHKA TCILIA,

Comnp. ruap. [Ia] — TUJPABIMYECKOE COIPOTUBIICHUE UCTOYHHUKA TEILIA.

HNudopmauus o Tunax Tpyo:

Tpyos! Tuna A..C — KarajJoXHbIe CHMBOJBI TPyO, COOTBETCTBYIOIIUE BPEMEHHBIM
cumBoiam (A, B, C, D)

I'mapas. conporuBieHne 000py10BaHUs U HCTOYHMKA Temia dP,, [I1a]

ITonHoe THAPABIMYICCKOC COIIPOTUBJIICHUEC OGOpy,Z[OBaHI/IH C YYCTOM
COIIPOTHUBJICHUS UCTOYHHKA TCIIJIA U I'PAaBUTAIMOHHOI'O JIaBJICHHA.

MunumanbHoe ruapasia. Conporusienue yyactka ¢ oronut. [Ipubéopom dPgpin, [I1a]

MuHMMaJIbHOE  THAPABIMYECKOE CONPOTHMBICHHE VYYaCTKa C
OTONMHTCIBbHBIM HDI/IGODOM, OMpCACIICHHOC Ha OCHOBC pPA3HUIIbI
BBICOTBI MCIKTY KpaﬁHHMH HOTDC6I/ITGJ'I5IMI/I TCILIA.

Ioaubiii pacxon Boasl B 06opyaoBanun G, [Kr/c|
MaccoBbIii pacxo;] BOJIbI, ITUPKYIHPYIOIICH B 000pY/IOBaHHH.
IHonnas eMkocTh 00opyaoBanus V,, [J]

ITonnas BOJOCMKOCTH 060py,HOBaHI/II/I, onpeacisaeMas
CYMMHPOBaHHEM €MKOCTH Tp}I601'IpOB0I[OB, OTOIIUTCIBHBIX
HpI/I60pOB, APYIrux HOTD66HTCHCﬁ TCIIA, a TakKXKE HCTOYHHKA
TCILIA.

PacuetrHas TermuioBasi MOIIHOCTH o0opyAoBanus Q,, [Br]

Pacuetnas TemnoBas MOIIHOCTH O60py,Z[OBaHI/ISI, onpeacisaeMas
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7. Utoru pacyetoB

CYMMHPOBAHHEM  TEIJIONOTEPh MOMEIIEHWH U  pacyeTHOM
MOIITHOCTH JPYTUX NOTpeOUTENei Tera.

Tepsiemasi MOIIHOCTD Qyep, [BT]

MOI_HHOCTB, TCpsACMas B 060pyI[OBaHI/II/I B PE3YyJIbTATC OTAAYH TCIlIa
HCOTAINIMBACMbIM  ITOMCIICHUAM, HCIIOJHOIO  HMCIIOJb30BaHHUA
TeHHOHOCTYHHCHI/Iﬁ oT prﬁOHpOBOI[OB U HCECOOTBCTCTBHA
noz[60pa MOIIIHOCTH OTOIIMTCIIbHBIX HpI/I60p0B.

IMosHas MOIIHOCTD, BhiAeasieMast 00opyaoBanueM Q,,;, [BT]:

[TonHast MOUIHOCTH OOOpPYHOBaHHS, C Yy4ETOM MOIIHOCTH
BBIJICNIIEMON OTOMUTENBHBIMU TMPHOOpaMH, TPYOONPOBOJAMU H
JIPYTUMH TOTPEOUTENSIMH TETLIa.

OranjmBaeMble MOMeIIeHU

l'[eperpeTble — KOJMYECTBO OTAIJIMBACMBIX IOMEIICHHUH, B KOTOPLBIX pCaJiIbHaA
TCIIJIOBAasA MOIIHOCTB OTOIIUTCIBHBIX HpI/I60p0B nu
pr6OHp0BO,I[0B, MPCBLINIACT HX TCIIJIOIOTCPU Ooyiee yeM Ha

10%.
M30bITOK  MOIIHOCTH, — CyMMa W30BITKOB MOIIIHOCTH BCEX OTAILIMBAEMBIX IOMEIICHHA, B
[BT] KOTOpPBIX  TEIJIOBas  MOITHOCTh  OOOpYAOBaHHUs, OOJIbIIE

PACUCTHBIX TCIJIOIIOTCPb.

Henorpersie — KOJIMYECTBO OTAIUIMBAEMBIX MOMEIIEHHH, B KOTOPHIX pealibHas
TEeIUIOBast MOIITHOCTb OTOMUTENbHBIX pudopoB u
TpyOONPOBOAOB, MEHBIIIE UX TEILIONOTEPH OoJiee yueM Ha 5%.

Jdepuuur  MOIIHOCTH, — cymMMa JehHUIIMTOB MOIUTHOCTH BCEX OTAIIMBACMBIX TOMEIICHHIA,
[BT] B KOTOPBIX TEIJIOBasi MOITHOCTh OOOPY/JOBaHUsS, MEHBIIE
pacCUeTHBIX TEIUIOTIOTEPD.

Mouu. otomn. np. [BT] — peaibHas TEIJIOBAasg MOIIHOCTh OTONHUTEIBHBIX NPHOOPOB B
OTaIUIMBAEMbIX IOMEIICHUSX.

TenionocTymieHusi 0T — cymMMa TEIUIONOCTYIUICHHH OT TPyOOIPOBOJIOB B OTaIlTHBACMBbIC
TPyOONpoBOI0B, [BT] MOMEIICHUS.

Ilomelnenust HeoTanJuBaeMble:

Mou. oTor. Ip. [BT] — TCIIJIOBas MOIIHOCTB, BBIACTIACMAsA OTOIIMTCIIbHBIMHU an6opaMH
B HCOTAIJIMBACMBIC ITOMCHICHH A (He TpeGYIOH_[I/IC OTOHJ'ICHI/IH).

TenjonmocTymieHusi 0T — cymMMa  TEIUIONOCTYIUICHWH ~ OT  TpyOompoBOoIamMH B
TPyOONpoBo10B, [BT] HEOTaIlJITMBACMbIC TIOMEIICHHS.

OTonuresibHbIE NPUOOPHI:

IleperpeBaromue — KOJIMYECTBO OTOIUTENLHBIX MpPUOOPOB, peajbHas TEIIoBas
MOIITHOCTb KOTOPBIX MpeBbIIIaeT Tpedyemyto 6osee yeM Ha 10%.

M30bITOK  MOIIHOCTH, — CymMMa H30BITKOB MOIHOCTH BCEX OTOIHTEIBHBIX MPUOOPOB,
[BT] pealibHas TETUIOBasi MOITHOCTh KOTOPBIX OOJIbIIE TPEOYEMOM.

Hepnorpesaromue — KOJIMYECTBO OTOIMUTENLHBIX MNPUOOPOB, peajbHas TEIIoBas
MOIITHOCTb KOTOPBIX MEHbIIIE TpedyeMoii 6osee ueM Ha 5%.

Jepuuur  MOMIHOCTH, — cymMMa Je(pHIMTOB MOIIHOCTH BCEX OTOIHTEILHBIX MPHUOOPOB,
[BT] pealibHas TEIUIOBasi MOLTHOCTh KOTOPBIX MEHBIIIE TPEOYEeMOiA.
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7. Utoru pacyetoB

Pacyernass MOIIHOCTb, — pacyeTHas TEIUIOBas MOIIHOCTh OTOINUTEIBHBIX MPUOOPOB,
[BT] omnpezaensieMast Ha 6a3e paCYeTHBIX TEIUIONOTEPh MTOMEITICHHIA.

PeasibHasi  MOIIHOCTB, — pealbHasl TEIUIOBAas MOIHOCTb, BBIJCISEMas OTOMUTEIbHBIMU
[BT] MpUOOpPaMH.

Ecnau B momeleHUM HECKOJIBKO OTOIMTEIbHBIX HpI/I60pOB, TO IIporpaMma no;:[61/1paeT PasMEpPhI
OTOIIUTCIBHBIX HpI/I60pOB U MAacCOBBIM pacxoda TCIUNIOHOCUTCIIA, MHIpOoXOoAsAlero 4Yepe3 HUX,
KOPPEKTHPYA M30BITOK HJIN HEAOCTATOK MOIIHOCTH, BO3HUKAIOIIUI B PE3YILTATC PCTYINPOBKH
NpCAbIAYIINUX OTOIMUTCIBbHBIX HpI/I60pOB. B cBs13u ¢ 3TUM MOXET HpOH30ﬁTH TaKass CUTyalusd, Korjga
KOJMYCCTBO INEPCTPECBAOIUX U HEAOI'PEBAIOIINUX OTOIIUTCIIbHBIX HpI/I60p0B 60J'IBI_HC, YEM KOJIMYCCTBO
NEPErpeThiX U HEAOI'PETBIX MMOMEIIICHHUH. HOI[OGHEIH CUTyallud MOXET TAKIKC MMCTb MCCTO U B ClIydac
M30BITKA U I[e(i)I/II_II/ITa MOIIHOCTH OTOIIMTCIIbHBIX HpI/I60p0B U TIOMEIICHUIM.

CmoTpu Takke: Menio Utoru, komanaa O6uiwe.

7.3 Utorn pac4yeToB nomeLieHUn

Hroru pacucToB MMOMEIICHU I CoZCpIKart I/IH(bOpMaHI/IIO 000 BCEX OTAaIIMBAEMBIX H HE
OTAaINIMBACMBbBIX ITOMCHICHHAX, B KOTOPLIX PACIIOJIOKCHO IIPOCKTUPYEMOC 060pyI[OBaHI/Ie. I[J'IH ux
IMpoCMOTpa CIIYKHUT Ta6J'II/II_[a Hrornm - HOMBIHBHI/IH, BBI3bIBaCMasi M3 MEHIO HTOrM ¢ MOMOIIBIO
KoMaH bl [loMeleHus.

Mlhoru - Momewenun !E[
CHMB O tBrH Qo Qxom Dxed Qoo Ao a
[oC] [Br] [Br] [Br] [Br]
1 20 1000 33 -15 982 0.967
Cl1-60 n=12 sx. 1= 1.20 u 982 0.967
2 20 | 800 | 318 | -54 536 0.628
C11-60 n= 6 3x 1= 0.60 i 536 0.628
3 20 | 2000 | 33 | -155 2122 0.985
Cl1-60 n= 26 3. 1= 2.60 u 21232 0.985
4 20 | 600 | 354 | -149 3635 0.488
Cl1-60 n= 4 3x. 1= 0.40 & 3635 0.488
5 25 | 700 | 29 | 19 652 0.957 ;I

Puc. 7.3. Tabnuua ¢ utoramm pac4eToB noMeLLeHun

Ecnu B momMemeHnH HET HU OAHOTO OTOMMTENBHOTO MpuOopa, TO MH(pOpManus, Kacaromasics
JTOr0 MOMEILEHUS, 3alIMET OIHY CTPOKY.
Ecnu B momemieHNH €CTh OTOMMTENBHBIE MPUOOPHI, TO TepBas CTPOKA COIACPKUT WH(POPMAIHIO,
KacaroIIyIoCs BCETO MOMELICHUS, a B TMOCIEIYIOMNX CTPOKaX MporpamMma pasmeniaeT nHPOpMAaIHIo,
Kacarollylocsi THUIIOB, pa3MEpoOB, MOIIHOCTM M  aBTOPUTETOB OTONUTEIbHBIX IPHUOOPOB,
PacCIOIO0KEHHBIX B [IOMELICHNH.

B oTnenbHBIX cTONOMAX TaOIUIBl HAXOIUTCS CIEAYIONIast HHPOPMALIUS:

CuMBoJa HoMmep (cuMBOJI) HOMENTEHUS.

tens [°Cl Pacuernas Temneparypa Bo3ayxa B IOMELICHHUH.
Q,, [BT] PacueTHble TemionoTepy noMenieHusl.

Quons [BT] Temmomoctyruienuss B momerieHuss — (BKJIOYas — TEIUIONMOCTYIUICHHUS — OT
TPYOOIIPOBOIOB).

Queqy [BT]  Jeduunt nnmm  u30BITOK  TEIJIOBOM  MOLIHOCTH, BO3HHMKAIOIIMKA — M3-3a
HECOOTBETCTBHMSI MOIIHOCTH  OTOIMUTENBHBIX MPUOOPOB  (OTPHUIATENBHOE
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7. Utoru pacyetoB

3HaYeHNEe 03HAYaeT H30BITOK MOIIHOCTH - neperpeB).

Qon, [Br] CymmapHas, peanbHas TeMJIoBas MOIIHOCTh  OTONMMTEIbHBIX MPUOOPOB,
PaCMOI0KEHHBIX B TIOMEIICHHH.

Aon ABTOPHUTET OTOMMUTEILHBIX TPHUOOPOB, 0OOTPEBAOIINX TOMEIICHHE.

CmoTpm Takxke: Menro HUrorn, komanaa Ilomenienue.

7.4 UTorn pacyeToB Tpy6onpoBoaoOB

Htorn pacueTroB TpyOOMpPOBOIOB cojepkaT HHGOpMAIMIO O TPyOONpOBOJIAX, Pa3BOISIIMX
TEIVIOHOCUTENb K MoTpeOuTensM Teruta. Jlns ux mpocmorpa cioyxutr Tabmuua Mrorm -
Tpy6onpoBoasbl, BoI3bBacMasi 13 MeHI0 MTOry ¢ momonipio koMauasl TpyOonpoBoIbl.

[Ipu BBOJEe AaHHBIX BCS CETh TPYOOMpPOBOJAOB Obla MOJENeHa Ha MOAAIOIIME M OOpaTHBIC
YYaCTKH.

Ecnu Ha yyacTke HET pEeryaupyrolied apMarypbl, TO CBsI3aHHas ¢ HeW MHopMalus 3aHUMAeT OJHY
CTpOKY.

B mpotuBHOM cny4ae, mepBas CTpOKa COAEPKHUT HWHGPOpPMAlMIO, Kacarollylocs y4acTka, a B
MOCJEAYIOUIMX CTPOKax IMporpaMma Iomeniaer WHQPOpPMalKIo, Kacawllylocs O000pYA0BaHHUS,
CMOHTHPOBAHHOTO Ha YYacTKe.

Taon | Tamx Homep L dn 1] G w R Dzeta dp -
wvua Tpy Crome| ¥YuacT. [2£] [x1] [Br] [Erfo] [xfo] | [Maf] [Ila]
I F: 1 1 1.20 18 5100 0.061 0.312 86.9 5.7 382
I A 1 2 4.00 15 3300 0.039 0.305 109.2 1.8 521
I F: 1 3 0.50 10 1000 0.012 0.244 137.7 341.8 10276
V-EXAKT-DT HaCcTpoHKa 3 dn 10 or
apTopuTEeTr 0.59 Er = 0.139 m3jfu
I | F: | 1 | 4 l].5l]| 1l]| 800 l].l]ll]| l].196| 93.5| 538.7 10343
VY-EXAKT-DT HaCTpoOMKa 3 dn 10 o«
apTopHTET 0.60 Er = 0.111 m3fu j

Puc. 7.4. Tabnuua c utoramm pac4eToB TpybonpoBoaoB

B oTnenbHBIX cTONOMAX TaOIUIBI HAXOIUTCS CIEAYIONIas HHPOPMAIIUS
Tun yua Tun ygactka: Z — nomaromuid, P — oOpaTHBIH.
Tun Tpy BpemenHsIii cuMBOI TUTa TPYO, M3 KOTOPBIX BBIMOJIHEH Y4acTOK. KaTanoKHBINA
CUMBOJ TPYO, COOTBETCTBYIOIMII BPEMEHHBIM CUMBOJIaM, 3a/1aHHBIM B TaOJIUIIE

¢ o0mmmu utoramu pacuerop(cm. 1. 8.6.1., ctp. 150).
Homep JIByxcocTaBHOU HOMED (CHMBOJT) y4acTKa.

Crosik Howmep (cMMBOI) CTOSIKA, K KOTOPOMY NPUHAJIEKUT yUacTOK.

Yuacr Howmep (cuMBOI) ydyacTKa B Ipeenax CTOsKaA.

L, [M] JnunHa ygactka
dn, [MM] HomunainbHbIi1 1uameTp yyacTka.
Q [BT1] TemnioBast Harpy3ka y4yacTka

G, [kr/c] Pacxon Bozibl, mpoxosiiel yepes y4acTok.
w, [M/c] CKOpOCTb ITOTOKA TEIUIOHOCUTENS] HA YUACTKE.

R, [Ha/m] VY nenpHas IUHENHAs HOTEPS IaBJICHUS Ha YYACTKE.

Dzeta CymMa k03 GUIIMEHTOB MECTHBIX CONPOTUBICHUN apMaTyphl, HAXOASIICHCS Ha
y4acTke (BKJIIOUasi KJIallaHbl C MPEeABAPUTEIbHON HACTPOUKON).
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7. Utoru pacyetoB

dP, [Ia]

I'uapaBnarueckoe CONPOTUBICHUE YUaCTKa.

CwmoTpu Takke: Menro Uroru, komanna TpyGonpoBoIbL.

7.5 ATorn pac4yeTtoB oTONUTENbHbLIX NPMOOpPOB

Htorn pacderoB OTONMUTENbHBIX HPUOOPOB coaepkaT HHGOpManUio 00 OTONUTENIbHBIX

npulOopax, HEMOCPEJACTBEHHO TMOAKIIOYEHHBIX K CETH pPa3BOMANIMX TpyOompoBoaoB. [lms wux
npocMoTpa ciaykut Tabnuna Urorm — OronurenbHble NPUOOPHBI, BbI3biBacMast U3 MeHI0 UToru c

MOMOIIBI0 KOMaH /16l OTONUTENbHBIE MPUOOPHIL.
Kaxxnast crpoka TaOJIUIIbI KacaeTcsi OTHOTO OTOMUTEIHLHOTO MPHOOpA.

{lirors - Orommemmmie mpugiopns T

Horep Ilox. THIT OT. TP. n L Qpac QTp Qpea Qned Aom to dt AL G Beta|Beta rp| ~|
Croax| ¥vacr. [3:m.] [] [Br] [BT] [Br] [BT] [oC] [K]1 [xr /] e

1 3 1| C11-60 14 1.40 1200 1164 1230 -66 0.972 71.08 10.78 1.91 0.02726|0.20 0.20

1 4 2| C1l1-60 9 0.90 260 15 812 -37 0.814 71.02 8.90 1.91 0.02180|0.16 0.16

1 103 101|Cll-60 10 1.00 1000 960 989 -29 0.961 74.36 6.67 2.29 0.02726|0.20 0.20

1 104 102 | C11-60 6 0.60 800 599 609 -10 0.752 74.30 6.67 2.29 0.02180|0.16 0.16

1 203 201 | C11-60 9 0.90 1000 956 970 -14 0.957 77. 74 8.50 2.29 0.02726|0.20 0.20

1 204 202|Cl1l-60 6 0.60 800 583 656 -73 0.752 77.67 7.19 2.29 0.02180|D.16 0.16

1 303 301 | C1l1-60 8 0.80 1000 953 934 19 0.952 81.00 6.18 2.29 0.02726|0.20 0.20

1 304 302| C11-60 5 o.50 800 566 594 -28 0.717 80.92 6.51 2.29 0.02180 | 0.16 0.16

1 403 401 | Cl1l-60 8 0.80 1000 a50 1001 -51 0.952 84.49 8.77 2.29 0.02726|0.20 0.20

1 404 402 | C11-60 5 0.50 800 549 637 -88 0.717 84.40 6.98 2.29 0.02180|0.16 0.16

1 503 501 C11-60 10 1.00 1300 1247 1328 -81 0.962 88.90 11.64 1.76 0.02726|0.20 0.20 &
K1 H 4

Puc. 7.5. Tabnuua ¢ utoramm pac4eToB OTONMMTENbHbLIX NPNGOPOB

B oTnenbHBIX cTONOMAX TaOIUIBI HAXOIUTCS CIEAYIONIast HPOPMALIUS

Homep

TTom.

Tun ot.mp.

n, [mr.]

L, [m]

Qpac; [BT]
Qup, [B1]

Qpeas [BT]
Queqps [BT]

Aon

to, [°C]

dt, [K]

JIByxcoctaBHOW HOMep (CHMMBOJI) OTomuTensHOro mnpubdopa. IIporpamma
MPUCBAaMBACT OTONMTENbHBIM MNpHOOpaM Takue K€ HOMepa, KaKHe HMEIOT
YUYaCTKH, TIOJAIOIINE TEIUIOHOCUTETIb.

Crosik  Howmep (cuMBOII) CTOSIKA, K KOTOPOMY OTHOCHTCS Y4acTOK, ITOIAIOLIHIA
TETUIOHOCHUTENb K OTOMUTEILHOMY IPUOODY.

Yuacr. Howmep (cuMBOII) y4acTKa ITOJAIOIIETO.

Homep ( CI/IMBOJ'I) TOMCIICHUA, 06orpeBaeMoro OTOIMUTCIIBHBIM HpI/I60pOM.

KaranoxHbIi CHMBOJI THIIA OTOITMTEILHOTO npn6opa.

KomuuectBo QJICMCHTOB, U3 KOTOPBIX COCTOUT OTOIMHMTEIbLHBIN HpI/I60p.

JlJIiHa OTONMUTENBLHOTO MPUOOpa.
PacuetHas TemioBas MOITHOCTE OTOMUTEIBHOTO IPUOOpA.

TDC6V€Ma$[ TCIJIOBajd  MOIIHOCTH  OTOIMMTCIBHOI'O npn6opa C y4deTOM
TCHHOHOCTYHJ'ICHI/Iﬁ .

PeanpHas TenaoBass MOITHOCTh OTOIUTEILHOTO HDI/I6OD21.

Jdebunur wau  W30BITOK  TEIUIOBOM  MOIIMHOCTH, BO3HHKAMOIIMA — H3-3a
HECOOTBETCTBHSI ~ MOIIHOCTH  OTONHMTEIBHOrO  MPHOOpa  TEIUIOHOTEPSM
MOMEIIeHHsT (OTPHULIATEIBHOE 3HAYCHHWE O3HAa4YaeT HW30BITOK MOIIHOCTH -
TIeperpeB).

ABTOPUTET OTOMUTENEHOTO IPUOOpa.

PeanbHas Temmeparypa BOJbI, I0/aBaeMOM K OTOMMTENbHOMY Hpubopy (c
YUYETOM €€ OXJIAXK/ICHHsI B OJAI0IIUX TPYOONpOBOAaXx).

PeanbHOE OxNaxkIeHHE BOJBI B OTOMUTENILHOM MPpHOOpe (3aBHUCSIEE OT pacxoaa
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7. Utoru pacyetoB

TEIJIOHOCHUTEISI M PEAJIbHON MOITHOCTH OTOMHUTEILHOTO MPUOopa).
Ag XapakTepUCTHKA THAPABINYSCKAs OTONMUTEILHOIO Mprbdopa

G, [kr/c] Pacxon BojtbI, mpoxosIIei yepe3 OTOMUTENbHBIN TpUoop.

Beta Koadunment 3arekanus 3 A OTONUTETBHOTO MPUOOpa, MPUCOSTUHEHHOTO K
OJHOTPYOHOI cHcTEMe.

Beta gr I'pannunpiii  kodddurmenT 3atekanus [ I8 OTONMUTENBHOTO MPUOOpa,
MPUCOEIMHEHHOTO K OJTHOTPYOHO! cucteme.

CmoTpu Takke: Menio Utorn, komana QTonuTenbHble MPUOOpSL.

7.6 KoHcTpyKuMAa NnoanonbHbLIX OTONUTENbHbLIX NPUGopPoB

J171st MpOCMOTpa KOHCTPYKIIUU MOATMOIBHBIX OTOMUTENbHBIX NMPHUOOPOB ciyxuT Tadbnuia Uroru -
KoHcTpyKuus MoAnoabHbIX OTONUTEIbLHBIX NPUOOPOB, BhI3bIBaeMas U3 MEHIO MTOTH ¢ TOMOIIIBIO

KOMAaH/bI Konc TPYKIHWA ITOAIIOJBbHBIX OTONMUTC/IbHBIX H[)I/I60[)O .

E WMTOry - KOHCTPYKUMA NOANOALHEIK OTONMMTENLHEIX NpHOOpoE M=l E3

Cireoxn d OmMcane HaTepHama Lam. Ro R 3‘
M Br oK KT f13 H2EfBT

GP-TERAKOTA IMoJmoNBHEDN OTONMTENBEHENL IPHO. - TeppaxKoTa
Monoxenwe: Mexgy 3Taravm
TERAKOTA 0.005| TeppaxoTa. 1.050 2000 0.005
BETOH-1900| 0.050|FeToH TGHENEDI, SamnolH. M5 IpHp. KaMHda. 1.000 1900 0.050
Crypon TpYO :PE-XA dnmin: 16 dnmax : 20
Lmax: 120 Bmin: 0.100 v Bmax: 0.300 M Bmusm: 0.030 m
ROLLJET 0.035|ROLLJET. 0.045 30 0.7:18
KOH-DZ3-26| 0.260 KOHRCTPYKUMA CTeHEI-anenxd DZ3 Tomu 26 CH. 0.280
FIITI-"F.AT—HBB 0.015(lITykaTyprxa HMSBECTKOBAA. 0.700 1700 0.021 LI

Puc. 7.6. Tabnuua ¢ KOHCTPYKLMAMU NOANOMbHBIX OTONUTENBHBLIX NPMGOPOB

Nudopmarnus, kacaomascs KOHCTPYKIUU HOANOIBHBIX OTOMHUTENBHBIX MPHOOPOB, MPEACTaBICHA B
CIIEAYIOIIEM BUJIE:

B niepBoii cTpoke NpuBOIUTCS CUMBOJI KOHCTPYKIIMU M KPATKOE ONUCAHUE KOHCTPYKIUH.
Bropas crpoka conepkuT HH(GOPMALIUIO O PacroI0KEeHNH KOHCTPYKIIUH OTOIUTEILHOTO MTpUOopa.

Crenyromue CTPOKH colepKaT MHPOPMAIMIO O CIOSX MEPEKPHITHA, HaXOIAIIUXCS Haja TpyOamu
rperoIero KOHTypa. B oTaenpHbIX cToa01ax Tabauibl IPUBOIUTCS CIEIYIOIAs HH(POPMAIHSL:

CumBoJa CHMBOJI KaTaJIOkKHBIN MaTepuana, U3 KOTOPOro BBIIIOJIHEH CIIOH.

d [m] TomnmuHa cios.
Onucanne matepuania

Kpartkoe onucanue marepuania ciosl.

Lam [Br/mMK] KosbduinmeHnTt TermionpoBogHOCTH MaTepraia OTASILHOTO CI0s OTpaXaeHus. B
clly4ae CJIosl ¢ HEOJAHOPOAHOM CTPYKTYPOU 3TO 10JIE OCTAETCS ITyCThIM.

Ro [xr/m?] [InotHOCTH MaTepuana U3 KOTOPOrO COCTOMT ciou. B ciydae cnos ¢
HEOJIHOPOAHOU CTPYKTYPOH 3TO IOJIE€ OCTACTCS IIYCTBIM.
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R [M?K/Bt|]  PacueTHoe cOpOTHBICHUE TEIIONEPEaaye CIOs.

[Tocnemyromiye ABe CTPOKHU coepskaT UH(OPMAIIHIO O TPEIOIIEM KOHTYpE:

CumBoa Tpy6 CumBon TpyO, U3 KOTOPBIX OyJeT BBIMOJHEH TPEIOIIUl KOHTYP MOAMOIBLHOTO
OTOIMHUTENBHOTO MpUdopa.

dnmin MuHUMaIbHBIN HOMHHATIBHBIN TUaMeTp TpyO B rperoleM KOHTYpe.
dnmax MaxkcumanbHbIi HOMUHAIBHBIN THaMeTp TpYyO B TPEIOILEM KOHTYpE.
Lmax MaxkcumanbHast JJinHa TpyO TPEroIero KOHTypa BMECTe C MOIBOJIKOM.
Bmin MuHHMabHBIHN MIar YKIaIKd TPYO B TPEIOIIeM KOHTYpE.

Bmax MaxkcumanbHBIH mar yKIaJKd TpyO B IperoleM KOHTYype.

Buszm W3menenue 1mara ykiajaku TpyO B KOHTYpe IpH ero moadoope mporpaMMoOi.

Crnenyroiue CTpOKU coliepaT UH(OPMAIHIO O CIOSX MEPEKPBITUS, PACTIOIOKEHHBIX MO Tpyoamu
IPEIOIIETo KOHTYpa.

CMOTpVI TaKXe: MeHro I/ITOFI/I, KOMaHJa KOHC! PYKIUA TTOAMNOJbHBIX OTONUTCIbHBIX H[!I/I60[!OB.

7.7 WUtormn pacyeToB NoAnonbHbLIX OTONUTENbHbLIX NPUOOPOB

Htorn pacyeTroB MOAMOJBHBIX OTOMUTEIBHBIX MPUOOPOB coiepkaT MH(opMaIuioo 00 uUTOorax
noa00pa MOAMONBHBIX OTOMUTENBHBIX MpuOopoB. s mx mpocmotpa ciyxuT Tabnumna HUrtorm -
IloanoJibHBIe OoTONHMTE/bLHBbIE NMPHUOOPHI, BbI3bIBacMas U3 MEHI0O MTOrM ¢ mMOMOIIbIO KOMAaH[bI

HO;!HOJ’IBHHG OTONUTCJILHBIC IIY )I/I60| )bI.
Kaxcna;l CTpOKa TaGJ’II/IHH KacacTCsa OJHOIo nNoAInoOJabHOI0O OTOIIMTCIBHOI'O an60pa.

i MToru - MoanonbHbie OTONWTEABHBIE NPHGOPE

Hazaz Tlaa . Toon =W, . Fa La B T o Lr BEr TEr Sl Sz dn o ar kn dE A (3
Cogdk| Vuaed. [=2] [:] [:] [*c] |[u2] [2] [] ["C] [ET] [Ba] | [e] | [efe] [Ma] ["C] [X] [erye]

1 T 4| CF-TEFRXOTAR 1.8| 16.0|0.100| 25.62 218 2172 12| o.10 a0l 44.479 n.2z2 1.00 0.00521

1 -] 3| CP-TEFRNCTA 1.0 2.4|0.100| 28.74 110 1os 12| 0.05 173 43.95 B.82 1.00 0.00263

1 1) 2 |Ch-TERA¥OTR §.4| 36.9|0.150| 27.43 1.1 6.8|0.100| 28.83 127 a2 12| 0.21 agla 44,80 10.87 1.00 0.01025°

1 10 102 |CF-TEFRNOTH 2.4| 22.5|0.100| 31.37 173 170 12| o.08 BBE 43.97 7.72 1.00 0.00413
ETR 7]

Puc. 7.7. Tabnuua ¢ utoramm pac4eToB NOAMNOSbHBIX OTOMUTENbHBLIX NMPUOOPOB.

B oTnensHBIX CTOJ'I6HaX Ta6J'II/II_[BI HaXOJUTCHA ClICaAyromas I/IH(l)OpMaHI/IH .

Homep JIByxcocTaBHOI HOMEp (CHMBOJ) TOAMOJBHOTO OTOMHUTENBHOTO Mpubopa.
[IporpamMa mpucBavBaeT OTONUTENBHBIM NMPUOOpaM TakHue K€ HOMepa, Kakue
UMEIOT YYaCcTKH, MOAAIONINE TEIUIOHOCUTEb.

Crosx Howmep (CI/IMBOJ'I) CTOJdKa, K KOTOPOMY OTHOCHUTCA YY4aCTOK C
OTOIMUTCIIbHBIM HpI/I60p0M.

Yuacr. Homep (CI/IMBOJ'I) moaaromiero_y4acTka.

Iom. Howmep (cumMBoIT) nomenieHust, 000rpeBaeMoro OTOMUTEIbHBIM IPHOOPOM.
Tun KarasoxHplil CUMBOJI KOHCTPYKLIUHU MOATOJIBHOTO OTONUTEIHHOTO prbopa.
OTOIL. Tp.

Fo, [M?] OOmas mnoBepXHOCTb MOAMOJBHOTO OTOMUTEIHHOIO MPHOOpa COBMECTHO C
MOBEPXHOCTHIO TPAHUYHOMN 30HBI.

Lo, [M] O6mas uiHa TpyOOMpOBOAa B IPEIOLIEM KOHTYpE MOJANOIBLHOIO OTOMUTENHLHOIO
npudopa.

B [m] [ar yknaaku TpyO B rperoiieM KOHTYpe B OCHOBHOM 30He Ipudopa.
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Tt [°C]
Fr, [m?]
Lr, [m]
Br [M]
Ttr [°C]
Qpac, [BT]
Qqp, [BT]

Qpeas [BT]
Qeqs [BT]

dn, [MMm]

w, [m/c]
dP, [I1a]
Aon

tu, [°C]

dt, [K]

Ag
G, [kr/c]

Temnepatypa nona.

NoBEePXHOCTb FPaHNYHOM 30HbI.

[nuHa Tpy6onpoBoaa B rpaHNYHON 30HE.

LWar yknagku Tpy6 B rpetoLem KOHTYpe B FpaHNUYHOM 30HE.
Temnepatypa nona B rpaHUYHON 30He.

Pac4yeTHas TennoBas MOLLHOCTbL OTONUTENLHOro Npnbopa.

Tpe6veMa;1 TCILJIOBAsd  MOIIMHOCTH OTONHUTCIBHOI'O npn60pa C Y4UCTOM
TeHJ'IOHOCTyrIJ'IeHI/Iﬁ .

PeanpHas TenjgoBas MOIIHOCTh OTOMUTEIHLHOTO npn60pa.

Jedbunur wim  W30BITOK  TEIUIOBOM  MOIIHOCTH, BO3HUKAIOIIUN  W3-3a
HECOOTBETCTBUSI ~ MOIIHOCTH  OTOIMTEIBLHOIO  Tpudopa TETIONOTEPSIM
NOMEIICHUs. (OTPHUIIATEIbHOE 3HAYCHUE O3HAYaeT H30BITOK MOIIHOCTH -
neperpen).

HomuHnanbeHelii nuamerp TpyOOHpoBOJa B TPEIOLIEM KOHTYpE MOAMNOIBLHOTO
OTOMHMTENBHOTO Mprdopa.

CKOpOCTb BO/IBI B TPEIOIIEM KOHTYPE.
['uapaBianueckoe CONPOTUBICHUE OTOMUTENBHOTO pUOopa.

ABTOpDHTET OTOIIMTEILHOTO HDI/I6ODa.

Peanbnas Temneparypa BoJbl, I0JJaBa€MOil K OTOMUTENLHOMY IPHOOpPY (C yueToM
ee OXJIAKICHHUS B MOAAIONIUX TPYOOIIPOBOAAX).

PeanbHOE oxNakJaeHHE BOALI B OTOMMTEIHLHOM an60pe (SaBI/ICHH_[ee OT pacxonga
TCIIJIOHOCUTCIIA U peaJTbHOﬁ MOIIHOCTH OTOIIUTCIILHOI'O an6opa).

XapakTEepUCTHUKA TUAPABINYECKAs OTONUTEIHHOTO npn60pa.

Pacxon BoJbI B OTOMMUTEILHOM an6ope.

CmMoTpu Takke: Menro Uroru, komania [1o/1onbHbIE OTOMUTENbHBIE TPHOOPHIL.

7.8 Utorm pacyeToB Apyrux notpedbutenen

Wtoru pacueroB aApyrux norpeduteneil coaepkar HHGOPMAIMIO O APYIUX NOTPEOUTENAX Tera,
MOJKJIIOYEHHBIX K CETH Pa3BOAAUINX TPYOONpoBoAoB. [y Ux mpocMoTpa ciaykuT Tabiuia Uroru —
Jlpyrue norpeduTe/im, BbI3bIBacMas U3 MeHI0 UTOru ¢ moMorisio KoMan sl Jpyrvue noTpeOuTeny.
Kaxnas crpoka TabnuIIbl KacaeTcs OJJHOTO MOTPEOUTENSL.

ﬁHTuru - Npyrue notpeturend [_ (O] x|
HomMepn 1] [£3 to dt dpP v DImcanmue
Croax| ¥yacr. [ET] [¥x fc] [oC] [K] [Ila] [a]
R B8 2500 0.0299 79.71| 20 250 20 |Kanopmubep
R 9| 25000 0.2986| 79.89| 20 500 10 |Kanopmubep
< 0

Puc. 7.8. Tabnuua c utoramm pac4eToB noTpeduTenen Tenna
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B oTnenpHBIX cTONIONAX TAOJMIIBI HAXOIUTCS CleAyromas HHpopMarus :

Homep JIByxcoctaBHOW HoMep (cuMmBoiy) mnotpedurtens. [Iporpamma mnpucBanBaeT
MOTPEOUTENI0 TeIula, TaKOW € HOMEp, KaKOW WMEEeT YYacTOK, IMOJAIOIIUN
TEIUTOHOCHUTEITb.

Crosik  Homep (CUMBOM) cTOsIKa, K KOTOPOMY OTHOCHTCS MTOJAIOIIHIA Y4aCTOK
C IOTPEOUTEIICM.
Yuacr. Howmep (cMMBOI) ydacTKa MoAaroIIEero.

Q, [BT] PacdeTHast TernnoBast MOITHOCTh MOTPEOUTES.

G, [kr/c] Pacuetnsblit pacxoj BOJbI, TPOXOSIICH Yepe3 MOTPEOUTENb.

ty, [°C] PeanbHas TemMnepaTypa BOJbl, TOABECHHOM K MOTPEOUTEITIO.

dt, [K] PacuetHoe oxiiaxaeHue BOIbI B IOTpeOUTENE.

dP, [I1a] l'ugpaBnuueckoe COMPOTUBICHHWE TOTPEOMTENs] Telia TMPH  PaCUETHBIX
YCIIOBHSIX.

Onucanmne JlononnurensHas uHGOpMaIHs 0 TOTpeduTene.
CwmoTpu Takke: Menro Uroru , komanaa Jpyrue norpeGuTem.

7.9 MapameTpbl paboTbl HacocoB

Jliis mpocMoTpa mapamMeTpoB paboThl HacocoB ciykuT Tabmuia Urtorm — Hacocsl, Bei3bIBacMast
u3 MeHI0 Urtoru ¢ momomsio koMman sl Hacocel. Kaxnmas ctpoka TabiumIibsl KacaeTcest OIHOTO HAacoca.

@ HToru - Hacocw [_ (O]
H

Horep dp = w T Ro dPF H20| H H20
Croax| ¥yacr. Ma KT fC M3 fy Gl ¥ KT f13 Pa m
R 1 33954 0.653 .30 2.24| 40.9( 1050 35406 3.64

Puc. 7.9. Tabnuua ¢ napameTpamm paboTbl HACOCOB

B oTnensHBIX cTONOMAX TaOIUIBI HAXOIUTCS CIEAYIONIast HHPOPMAIIUS:

Homep JIByxcocTaBHOI HOMEp (CUMBOJI) y4acTKa, Ha KOTOPOM pacrioyioskeH Hacoc.
Croaxk Howmep (cuMBOa) CTOSIKA.
Yuacr. Howmep (cMMBOII) y4acTKa B OKPECTHOCTH CTOSKA.

dP, [I1a] TpebGyeMoe naBieHue, co31aBa€MOE HACOCOM.

G, [kr/c] PacueTHbIi1 MaccoOBBIN pacxo/1 BOJIbI, IEPEMEIIAEMON HACOCOM.

H, [m] TpebyeMblil Hanlop Hacoca.

V, [M3/4] PacueTtHas o0bemMHast mofaya Hacoca.

T, [°C] Temneparypa BOAbI, IEPEMEILIAEMOM HACOCOM.

Ro, [kr/mM?]  TInOTHOCTH BOJIBI, IEPEMELIAEMOI HACOCOM.

dP H20, [Ma] TpeOyemoe AaBlCHHE, CO3JaBAEMOE HACOCOM, IEPECUYMTAHHOS HA BOJHYIO
XapaKTepUCTHKY Hacoca.

H H20, [M] TpeOyemsplii Hamop Hacoca, MEPECUUTAHHBI HA BOJHYIO XapaKTEPUCTUKY

Hacoca.

Ecnu TemmonocureneM uinm XOJIOAOHOCHUTEIIEM SABJIACTCA paCTBOP I'NTMKOJIA (}KI/I)IKOCTB ¢ OoubIei
BSI3KOCTBIO U HHOH IJIOTHOCTBIO, YEM BOI[a), to 3HaueHus dP u H YCTaHABJIUMBAIOTCA JJIA TJIMKOJIA.
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Tak Kak 4acTo B Karajorax HacOCOB 3aJIal0TCSl XapaKTEPUCTHKH, KaCaIOIIMecs TepeMelIeHNs BOIbI,
TO TIporpaMMa fepecurTaeT Tpedyembie napaMeTpsl padoTsl Hacoca ¢ riaukons (dP, H) Ha Bogy (dP
H20, H H20). bnaromaps stomy, ucnonb3ys 3HaueHus dP H20 u H H20 moxHo momoOpath
HACOC, MePEeMEIIAIONINI pacTBOP TIIUKOJSI, BOCIIONB30BABIIMCH BOJHOM XapaKTePUCTUKOM (rpaduKom
WM Ta0JuIei).

CwmoTpu Takxke: Mento UToru, komanaa Hacockhl.

7.10 Utorm pacuyeToB LIMPKYNALUOHHbIX Konew,

Hroru PacCuCTOB COACPIKAT HHQ)OpMaHI/IIO O MUPKYJLIHUOHHBIX KOJIbIAX 4€pE3 BCC HOT|266I/ITGHI/I
TCIia, MOACOCAMHCHHBIX K CCTH PAa3BOAAINNX TDV6OHDOBOI[OB. I[J'IH HX IMPOCMOTpPa CIYXKUT Ta6n1/1ua
Hrorm — HHpKyJIﬂI[PlOHHbIC KOJIblIAa, BbI3bIBACMass H3 MCHIO HTorn ¢ MHOMOIILI0 KOMAaHJbI

! |I/I[ )KYJIATTHOHHBIC KOJIbIIA.

I/IHQ)OpMaHI/ISI O HUPKYJHIUOHHBIX KOJIbIAX HNPECACTABIICHA B CJICAYIOIIECM BUAC!

B HepBOﬁ CTPOKEC JdaH HOMCP CTOAKa U I/IH(bOpMaI_II/IH (¢} HOTD€6I/ITCJ'IC TCIJIa, BXOOAMICTO B COCTAaB
HMUPKYJAIHOHHOI'O KOJIbIIA.

Bropas cTpoka coaep:KuT cienyromyo HHPOPMaIIUIO:

dPy, [[Ta] JlaBneHue TemIOHOCUTENS, MPe0dIaaroiee B IUPKYISIIHOHHOM KOJIBIIE.

dP, [ITa  I'paBUTALMOHHOE JABICHHUE, YYUTHIBAEMOE B LIMPKYIIAMOHHOM KOJIBIIE.

dH, [M] PazHuna BbICOTHI MEXY LIEHTpAaMU NIOTPEOUTEIIS M UCTOYHMKA TEMJia

Ly [M] JlyivHa pa3BoAIINX TPYOOIPOBOIOB, BXOISIINX B IIUPKYISIIIMOHHOE KOJIBIIO.

Ecan NOoTeprU HaBJICHUA HC PAaBHbI HABJICHUIO TCIIOHOCHUTECIIA (I_[I/IpKy.HSII_II/IOHHOG KOJbIIO HE
YPaBHOBEIIEHO T'HJIPABINYECKH), TO B TIOCJIEAYIONINX CTPOKAX COACPIKUTCS HHPOpMAIH 00 U30bITKe
HJIM HEAOCTATKE AAaBJICHUSA TCIIJIOHOCUTECIIA B HUPKYIIIIMUOHHOM KOJIBIIC, a TAKXKC O IMOHWKCHUU oo
BO3pacTaHUM Pacxojia BOABI yepe3 MOoTpeOuTens Teria. Bo3pactanme pacxona TEIUIOHOCUTENS HE
noixHO mipeBbiath 10%, a magenue pacxoaa 5%.
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Tar | TaIt Hormep L dn 1] G w R Dzeta dap “I
via| TPV C'rmnc‘ ¥uacr. [21] [2] [BT] [Er fo] [xfc] | [Mafm] [Ia]
CToax 3 Uupx. KONBUD OTOI. IIp. 3 B MOMEBIEHMH .. ..v:o:u-u- H 5
dPux = 16965 ITa dPrp = 235 Ila dH = 2.65 Luk = 24.3
T'uapaPpIMYECKOE CONPOTHBAEHHE COBHMECTHEIX IIOJAaMWFH YYACTEOB: 115
m| & R 3 2.10 22 10600 0.127 0.415 109.1 2.8 468
m| & R 3 &.00 22 10600 0.127 0.415 109.1 0.6 924
Ll A 3 1 1.20 18 6250 0.075 0.382 124.7 6.7 639
Ll A 3 3 0.50 10 700 0.008 0.171 73.3 661.2 9715
V-EXAKT-DT HacoTpoiKa 3 dn 10
apTopHTEeT 0,56 Kr = 0.100 m3fu —I
Oron.omp.: C11-60 n= 10 3m. 1= 1.00 o 37
A 3 3 0.50 10 700 0.008 0.159 52.5 2.5 62
1] A 3 1 0.85 18 6250 0.075 0.377 132.1 47.5 3494
STAD HacTpomka 3.1 dn 15 rm
Kr = 1.500 m3fu
1} A R 3 5.00 22 10600 0.127 0.410 115.5 0.6 974
1] A R 3 0.50 22 10600 0.127 0.410 115.6 2.8 290
T'ugparIMYECKOE CONPOTHEAEHHE COBMECTHEIX OoOpaTHEIE YYACTHOE: 247 j

Puc. 7.10. Tabnumua ¢ ntoramm pac4yeToB LIMPKYNSALNOHHBIX KOMeLL.

Ecnmu mupkynsSiuoHHOE KOJIBIIO OTOOpakaeTcsl B TaOJUIE HE MEPBBIM, TO B MOCIEIYIONUX CTPOKAX
JAeTCsl CyMMa THIPaBIMYECKUX COINPOTHBIICHUI COBMECTHBIX IIOJAIONIMX YyYaCTKOB, T.C. TEX,
KOTOPBIE OTHOCSITCS K TEKYIIEMY KOJIbITY, HO OBLIH MPECTABICHBI B IMTPEIBIIYIINX KOJIbIIAX.

[Tocnemyromyie CTPOKH coiepkaT UHPOPMAIIUIO O HOBBIX YUaCTKaX, BXOMASIIUX B COCTAaB KOJIBIIA.
B oTnensHBIX cTONOMAX TaOIUIBI HAXOIUTCS CIEAYIONIast HHPOPMAIIUS:

Tun yua Tun ygactka: Z — nomaromuid, P — oOpaTHBIH.
Tun Tpy  BpemeHnHsblil cuMBOII THIIA TPYO, U3 KOTOPBIX BBINOJIHEH YYacTOK.
Homep JIByxcocTaBHOU HOMED (CHMBOJT) y4acTKa.

Croak  Howmep (cuMBOII) cTOsIKA, K KOTOPOMY NIPUHAUIEKUT YIaCTOK.

Yyacr. Howmep (CI/IMBOJ'I) Y4acCTKa B OKPECTHOCTH CTOsAKA.

L, [m] JnuHa ydacrtka.
dn, [MM] HomunanbeHbI1 tnameTp yyacTka.

Q [BT1] TemnioBast Harpy3Ka y4acTka.

G, [kr/c] Pacxon Bonbl, mpoxoasiien yepes y4acTok.
w, [m/c] CKopoCTh MOTOKA TETUIOHOCUTES HA yYacTKe.

R, [IIa/m]  YpenbHas nuHelHas NOTEPs IaBJICHUS HA YYaCTKe.

Dzeta CymMma k03 (OUIIMEHTOB MECTHBIX COTIPOTUBIICHUHN apMaTyphl Ha y4acTKe.

dP, [I1a] I'unpaBnuueckoe CONPOTUBIICHUE Y4aCTKa.

Ecnyn nupKyasmmMoHHOE KOJIBIIO OTOOpakaeTcsi B TabJIMIle HE MEPBBIM, TO B MOCIEAYIONIMX CTPOKaxX
JIaeTCs CyMMa THIPABIMYECKUX COMPOTHUBICHUI COBMECTHBIX OOPATHBIX YUYaCTKOB.

CmoTpu Takke: Menro Utorn , komania LIMpKYJISIIMOHHbIE KOJIBLIA.
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7.11 Ntorn pacyeTtoB HaCTpoeK

Hrorn pacueToB HacTpoeK cojaepkaT MH(OPMAIMIO O HACTPOHKAX pPEryIHpYOIIeH apMaTyphl.
Jns ux mpocmotpa ciayxut Tadommna Mrorm — Hacrpoiikm, BbI3bIBacMas u3 MeHIO Hrtorum ¢
MOMOIIBI0 KOMaHAsl HacTpoMKH.

WMTOrd - HacTpoiku !El
Tron Horxep Tom. Cryrpoon HacTpoirm | ABT . dn (] Kr dr PacmonoxeHMe 3INeHMeHTa a
Crosx| Yvacr. [re] | [Erfe] | [p3fu] [Ma]
I 1 3 1| ¥V-EXAKT-DT 3 0.59 10 0.012 0.139 10117 |BeTka oTom. mpub. dn 10
1} 1 4 2 | ¥-EXAKT-DT 3 0.60 10 0.010 0.111 10249 | BeTka oTom. mpHb6. dn 10
1} 1 103 101 | V-EXAKT-DT 3 0.54 10 0.010 0.115 9520 |Berxa oTom. mpub. dn 10
o 1 104 102 | V-EXAKT-DT 3 0.55 10 0.008 0.100 9576 | BeTrka oTOI. IpHO. dn 10
I 1 203 201 | V-EXAKT-DT 3 0.48 10 0.012 0.150 8617 |Berka oTom. mpH6. dn 10
1} 1 204 202 | V-EXAKT-DT 3 0.49 10 0.010 0.119 8763 |Berxa oTom. mpub. dn 10
1} 2 3 3 | V-EXAKT-DT 5 0.55 15 0.024 0.288 9418 |Berxa oTom. mpub. dn 15
I 2 4 4 | ¥V-EXAKT-DT 3 0.55 10 0.010 0.115 9429 |Berka oTom. mpub. dn 10
1} 2 103 103 | V-EXAKT-DT 5 0.50 10 0.021 0.262 8702 |Berka oTom. mpu6. dn 12
1} 2 104 104 | V-EXAKT-DT 2 0.52 10 0.007 0.081 9076 |Berxa oTom. mpub. dn 10
o 2 203 203 | V-EXAKT-DT 5 0.48 15 0.024 0.301 616 | Berka oTom. mpHb. dn 15
I 2 204 204 | V-EXAKT-DT 2 0.49 10 0.007 0.090 8732 |Berxka oTom. mpH6. dn 10 LI

Puc. 7.11. Tabnuua ¢ HacTpokamu perynmpytoLLen apmaTtypbl

Kaxxnast ctpoka TabauIbl KacaeTcst OJHOr0 HaCTPauBaeMOro JIEMEHTA.
B oTnenbHBIX cTONOMAX TaOIUIBI HAXOIUTCS CIEAYIONIast HHPOPMAIIUS:

Tun Tun ydactka, Ha KOTOPOM HaXOAMTCA peryaupyroumas apmarypa: Z —
nojaromui, P — o0paTHbIN.

Crosik Howmep (cumBOI) CTOSIKA K KOTOPOMY OTHOCHUTCS Y4aCTOK.

Yuacr. Howmep (cumBoOM) yuacTka B mpezeniax CTosIKa.

ITom. Homep (cumBON) mOMemieHHS B KOTOPOM HAaxXOJUTCAd YYacTOK C

perynupyIomiel apMaTypoii.

CumBoJ KaranoxHblii CUMBOJI TUIIA apMaTyphI.

Hacrpoiika Hactpoiika perynupyromiei apMaTypsbl.

ABT s TepMOCTaTHYECKUX BEHTHUJIEH 3TOT CTOJIOEN COAEPIKUT aBTOPUTET
BHEUTHUM.

dn [Mm] HomuHaneHbIi [uamMeTp apMaTypabl.

G [kr/c] PacueTHblIi1 pacxoz BOJbl, IPOXOSAIIEH Yepe3 PEryIUPYIOILYIO apMaTypy.

kv[m3/4] [TpomyckHasi cmocoOHOCTh PeryaupyoIeii apMaTyphl.

B cnyuae arperaTHoro BeHTWJS [ OAHOTPYOHOM CHCTEMBI TIOJ€
COJIEPKUT BPEeMEHHBIH KOdQPHUIMEHT kv, yIUTHIBaIOIINN CONPOTUBIICHHE
BEHTWJISI BMECTE C COINPOTHUBICHUEM OTOMUTENIbHOro mnpubdopa. Ecnu
TETUIOHOCUTEJIEM UJIM XOJIOJIOHOCHTEIEM €CTh BOJHBIA PAacTBOP TIIMKOJIS,
TO, IPUHKUMAs BO BHUMaHUE OOJIBIIYIO BS3KOCTh IJIMKOJIS IO CPABHEHHIO C
BOJIOM, IMporpaMma KOppeKTupyeT 3HaueHus: koopduuuento kv. B cszu
C JTHUM, MX 3HAUYEHUS MOTYT OTJMYaThCS OT 3HAUEHW, 3aJaHHBIX B
KaTajiorax mpo13BOIUTEIIS.

dP [IIa] [Tanenue naBieHus Ha PEryIUPYIOLIEH apMaType.

Pacnosioxkenne PacronoskeHue apMaTypbl 1 HOMUHAJIbHBIN JHaMETp y4acTKa Ha KOTOPOM
3j1eMeHTa OHa CMOHTHPOBAHa.
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CwmoTpu Takke: Menro Uroru , komanaa Hactpoiikm.

7.12 BegomocTb maTtepuanos

Benomoctu MatepuanoB coaepikaT MHpoOpMalHi0o O TpyOax, apMarype M OTONUTENIBbHBIX
npubopax, UCIOJIb3yeMbIX B 00opyaoBanuu. JlocTymn K 3TOM MHGOpMAIMA BO3MOXKEH TOJBKO TOT/Ia,
Korja ajisd TCKYIUX AAHHBIX ITPOIIJIN PACYCTHI.

BenomocTtu marepuaioB 0oToOpakaroTcs B CIEIYIOMUX TaOIHIIaAX:

Matepuansl - TpyObl
Marepuainsl - ApMarypa

MaTe[!I/IaJ'ILI - OTronuTenbpHEIC H[!I/I60[!H
YTo05I IMPOCMOTPETH Ta6J'II/ILII>I C BEAOMOCTAMU MAaTCpHaIOB, H606XOI[I/IMOZ

1. w3 mento Utoru BeIOpaTh KoMaHay MaTepuasl

2. B OTOOpaXEHHOM IOJMEHIO BbIOpaTh KOMaHay TpyObl, Apmartypa win OTONUTEIbHBIC
nprOOpbI

CwmoTpu Takke: Menro Uroru , komaHaa Martepraisl.

7.12.1 BenomocTtb TPYO

Benomocts TpyO conmepxHUT WHGOpPMAIMIO O TUIAX M KOJMYECTBE TPYO, HCIOJIB3YeMbIX B
obopynoBanuu. J[ns ee oToOpaxeHHs CIYyKUT Komanaa TpyObl, BeI3bIBaeMas u3 MeHo Hroru /

Marepuasbl.

Jis kaxoro Tumna Tyo co3/aeTcst CBOst 0c00asi BEIOMOCTb.

BenomocTs TpyO HauMHaeTcs CTPOKOM ¢ MHQpOpMalLMell 0 KaTaJoXHbIX CUMBOJIAX TPyO U CHMBOJIE
npousBoautens. Creayromas CTpoKa COIEpKHUT oInucaHue aaHHoro Tuma TpyO. Ilocnemyromiue
CTPOKH cofepkaT MHGOpPMAaIHIO, KACAIOUIYIOCS OTAEIbHBIX HOMHHAJIBHBIX TUAMETpPOB. B KoHIe
BEJIOMOCTH IpOrpamMma MoMeIIaeT MPOCyMMHUPOBAHHbIE 3HAYEHUS U3 OTAETIbHBIX CTOJIOIOB.

dn L v M llena 3aMeyanHa
[204] [] [ar] [xr] [ 1
Cmypon: GO 10704 TpoHSE -1 &

Tpy6El CcTambHEIE 3NEKTPOCEAPHEIE IPpAMOWOBHEIE CooTh. I'OCT

10704-76, Tmax = 300 rpag. Pmax = 2.5 Mlla

10 12.0 5 11
15 12.1 18
20 57.9 24 34
25 2.6 2 2

Bcero 144.6 39 65

Beero | 144.6| 39 65 [

Puc. 7.12. Tabnvua ¢ BegoOMOCThbO Tpyb

B OTACIBHBIX CTOJ'I6H3.X Ta6J'II/IHBI HaXOJUTCA ClICayromas I/IH(i)OpMaHI/IH .

dn, [MM] HomunanbHelit quametp Tpyo.
N karajioxkHblii  MecTo 17151 BBOAA KaTaJl0KHOTO HOMEpa apMaTyphl (1ociie neyarn).

L, [m] Jlnaa Tpy0 ¢ quamerpom dn.

V, la] Emxocts Tpy6 ¢ quamerpom dn u anmuHOi L.
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M, [kr] Macca tpy6 ¢ auamerpom dn u qymHOi L.
Hena, [ | MecTo a1 BBOAa LIeHBI TPYO (IIOCTIE 1meyaT TaOJIUIIb).
3ameuanus Mecro 14 BBO/Ia 3aMeyaHui (T10ciie neyaTu TaJInIbl).

CwmoTpu Takke: Menro Urorn /Marepuaisl, komanaa TpyOsl.

7.12.2 BenoMocTh OTONMTEIBLHBIX IPUOOPOB

BenoMocTh  OTOMMTENBHBIX MPHOOPOB COACPKUT HMH(POPMAIIMIO O THIAX M KOJIHYCCTBE
OTOMMTENBHBIX TPUOOPOB. i MX MPOCMOTpa CIyKUT Tabiauima Marepuanbl - OTONHTEIbHbIE
npuoéopkl, BbI3bIBacMas W3 MeHIO0 Mrorw/ Marepuanbl ¢ MOMOIIbIO KOMaHIbl OTOMHTENbHBIC
npUOOPEI.

J1J1s1 Ka)KI0r0 THITa OTOMHUTEIBHBIX IPHOOPOB CO3aETCs OTACIbHAS BEIOMOCTb.

OHa HayMHAETCS CTPOKOM ¢ MH(pOpMAaLKEH O KaTal0XHBIX CHMBOJAX OTOMHUTEIBHOrO Ipubopa u
cUMBOJIe mpousBoauTend. Crenyromas CTpOKa COJIEPXKHUT omnucanue. [locimemyromue CTPOKH
KacaroTCsl OTOMHTENBHBIX MPUOOPOB KOHKPETHON BeJIMYMHBI. B KOHIIE BEAOMOCTH IporpamMma
MOMeIIIaeT MPOCYMMHUPOBAHHBIC 3HAYCHHUS U3 OTACTBHBIX CTOJIOIOB.

EMmepuanu - OronuTensHbBE Npuioph !E
CrvBon /L |Komr| dn |Mox.| V¥ M Lena | =
[wrr. fx] | [ure.] | [mr] [x] [Er] [1
Crron: C11-60 Tporcse-nes: RETTIG
it mpsfiop C© it Rettig-Pwrmo, Tsm C11,

H = 600 .

C11-60 40 15| GDJ 16

C11-60 60 15| GDJ 36

C11-60 1
a0

90

15| GDJ
15| GDJ
15| GDJ

28
32
54

€11-60

LR

C11-60

C11-60 oo 15| GDJ 12 a0

C11-60 20
40

60

15| GDJ
15| GDJ
15| GDJ

24
56
32

€11-60

C11-60

C11-60 oo 15| GDJ 40

AR

C11-60 30

.60

15| GDJ
15| GDJ 16 105
32 551

46

Lo LR R R I RN
ro | [ e e R e e e

€11-60

~
=
=
=
r
=4

Bcero

=

Puc. 7.13. Tabnmua ¢ BegOMOCTbI0 OTOMUTENBHBLIX NPUOOPOB

B otnensHBIX CTOJ'I6HaX Ta6J'II/IHBI HaXOJUTCHA ClICayromias I/IH(l)OpMaHI/IH .

CumBoJa Karano)xHblii CHMBOJ TUIIA OTONUTEIBHOTO PUOOpA.

n/L, [mr./mM]  Pasmep oTonmutenbHOro mpubopa MpUBOAUTCS B BHUJIE YUCIIA 3JIEMEHTOB WM
JUTMHBI OTOTUTENBHOTO MTprbopa.

Komny, [mr.] KonnuectBo oTonuTenpHbIX MPUOOPOB JAHHOM BETHUYUHBI.
dn, [MM] HomuHanbHbIHM JraMeTp NOJKII0UEeHUS OTOMUTENbHBIX TPHOOPOB.

Ion. Crnoco0 moaKITI0OYeHNs] OTONHUTENBHBIX TPUOOPOB.

-1 -gps
"L _-cpp
-1 -pa
7 “pep
"7 -Gep
I+ -ppp

N -DDL
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%  -DDs
N - DDP
V, [a] EMKOCTh OTONUTENBHBIX TPUOOPOB.
M, [xr] Macca oTOnUTENbHBIX TPUOOPOB.
Mena, [ ] MecTo 11 3anucy 1IeHbl OTOMUTENBHBIX TTPUOOPOB.

CwmoTpu Takke: Menro Uroru / Matepuaisl, koManna OTONHTENbHBIE MPHOOPHIL.

7.12.3 BenoMocTh apMaTyphbl

Benomoctes apMaTypbl COAEpPXKUT UWHPOpPMALMIO O THIE W KOJIWYECTBE apMaTyphl,
npuMeHstonielics B o0opynosanun. J{ns ee nmpocmotpa cinyxkut Tabnuna Matepuasbl - ApMarypa,
BbI3bIBacMast 3 MeHr0 Mtoru / MaTepHabl ¢ MOMOIIbIO KOMaHIbl ApMaTypa.

BenomMocTs apMaTypbl co3faeTcsi OTAETABHO A KaXI0ro TUMa TPyO, U3 KOTOPBIX MOHTUPYETCS

obopyznoBanue. J[7s1 KaKI0ro BUIa apMaTyphl CO3/1aeTCsl OTAEIbHAst BEAOMOCTb.
Ona HauuHaeTcs CTPOKOHM ¢ uH(poOpMalueld O KaTaJoXHbIX CHMBOJAX apMaTypbl U CHMBOJIAX €€
npousBoautens. Creayroomas CTpoKa COIEpKHUT omnucanue. [locnemyronme CTPOKH KacaroTcs
KOHKPETHBIX JMaMETPOB apMaTyphl. B KOHIIE BEIOMOCTH MporpaMma MoMeniaeT npocyMMHUPOBAHHBIE
3HAYEHUS U3 OTAEIbHBIX CTOIOIOB.

BB Marepuanu - Apmarypa H=] 3
dn Koy | H KaTanorHen llena 3aMeyanHa -
[rm1] [urr . ] [ 1
Cxypon: ASV-M Tipouse-ns: DAHFOSS

3 anmopHO-HSMEPHT ENBHENT KIalaH, THI ASV-M, MMEET OTBEpPCTHE INa
TMOSKINY eHHA MMITYILECHOH TPyOKH 0T perymaTopa Nepenajga JaBJIeHHd,
Hamp. ASV-P, ASV-PV, H BOSHORHOOTE YWOTAHOBKH HMSHMEPHTENBHEIK HHIOIE
HHIOIE e .
15
20

[

003L8091
003L8092

]

Beoero 4 ;I

Puc. 7.14. Tabnuvua ¢ BeOOMOCTbLI0 apmatyp bl
B oTnenpHBIX cTONOIAX TAOIUIIBI HAXOIUTCS CIeAyIoas HHpopMaIus:

dn, [MM] HomunanbHbI TuaMeTp apMaTrypal.

Koany [mr.] KonnyectBo apmMatypsl ¢ JaHHBIM HOMUHAJIBHBIM JUAMETPOM.
Homep Mecto 14 BBO/Ia KaTaJI0KHOI'O HOMEPA apMaTypsl (IIOCIIE [eYaTH).
KATAJ0KHbIN

Hena [ | MecTto 7151 BBOJIa LIEHBI apMaTyphl (I10CIIE IeYaTH).

3ameuaHus JlononuuTtenbHas nHpopMaryst 00 apMaType.

B BeomocTs MaTepuasioB iporpaMma He OMEIAeT TPOMHUKHU, KPECTOBUHBI U PACIIPEACIIUTENH.

CmMoTpu Takke: Menro Utorn /Marepraisl, KoMaHaa ApMarypa.

7.13 CopTupoBKa coaepXMmMoro tTadbnuubl

Conep:xrMoe TaOIUIBl ¢ UTOTaMH PAaCYeTOB MOXKET OBITh OTCOPTUPOBAHO COTJIACHO BHIOPAHHOTO
KJIIOYa.
C 71011 LIETIBIO CEeYeT:
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7. Utoru pacyetoB

1. w3 meHro UToru uiam U3 MeH1o ObICTPOro J1ocTyma BeIOpaTh koMaH1y CopTUpoBKa TaduIull,
WIH, €CIM Kypcop MBIIIM HaXOAMTCS Haja TaOiuued ¢ UTOramu, HIETKHYTh CpenHei
KJIABHIIICH MBIIIIH;

2. B OTO6pa)KeHHOM JAUaJJIOTOBOM OKHEC BBI6paTI> KIIF04Y, OTHOCHUTCIIBHO KOTOpPOIro 6yI[CT
OTCOPTHUpPOBAaHA Ta6J'II/II_Ia
COpTI/IpOBKa o0JIeryaeT aHajanu3 IMOJIYYCHHBIX UTOI'OB PaCyYCTOB.

CmoTpu Takke: Menio Utorn , [lepemerienue o tabimiie.

7.14 ®opmaTupoBaHue coaepPXKMmMoro Tabnumubl

Conep:xrmoe 0OJbIIMHCTBA TA0IUI] ¢ UTOraMU PACUETOB MOXKET ObITh OTPOPMATUPOBAHO.
C 5T0ii 11e71610 HEOOXOIUMO:
1. w3 meHto HToru unm u3 MeHIO ObICTPOro AOCTyNa BbIOpaTh koMaHxy PopmaTrupoBaHUe
Ta0JINII,
2. B OTOOpPaXXEHHOM JMAJIOTOBOM OKHE BBLACIUTH MOJIA ONIMHA C COOTBETCTBYIOLIECH
uH(popManuell, npeaHa3HauYeHHON /1711 pa3MelleHHs B TabJuLe.

CDOpMaTI/IpOBaHI/Ie Ta6J'II/IHBI npeaocCTaBICT BO3MOKHOCTb IJIA BBIGOpa cocCTaBa cymeCTBonmeﬁ
I/IH(i)OpMaHI/II/I B BBIIIOJIHACMOM ITPOCKTE.

7.15 T[leyaTb UTOroB pac4yeToB B Tabnu4yHoun cpopme

Kak utoru pacueToB, Tak M BEIOMOCTH MaTEpUAIOB MOTYT ObITh pacrmeuaranbl. [y medatu
porpaMma HCIoJb3yeT IPUHTEp, IPOMHCTANTUPOBaHHbIN B cucteMe Windows.

bnaronaps Bo3MOXXKHOCTH (DOpMaTHpPOBaHUA M TPEABAPUTEIBHOTO MPOCMOTpa TaOIHIl Tepen
HAyYaJIoM [1€4aTH, MO’KHO TOYHO OIPENEeIUTh BHEITHUN BUJ ITe4aTaeMOoi nH(OpMAaIIHH.

UrtoObI pacrieyaTaTh UTOTH PACYETOB U BEIOMOCTH MaTepHaliOB, HEOOXOAUMO:

1. ¢ momompo koMaHasl Popmar meyat, BbI3bIBaeMON W3 MeHI0 Dailll, ycTaHOBHUTH
dbopMar mneyaty;

2. nepea HadajJloM II€4aTu, HCIIOJIb3yA KOMAaHIY H[!eg!Ba[!HTeJ’IBHHfI ITPOCMOTP TaGJ’II/I!!
(MCHI-O CDaﬁn), MMPOCMOTPECTD MME€YATACMBbIC CTPAHUIILI U CJACIATh HeO6XO,Z[I/IMBIe HU3MCHCHUA

B opmare neyaru;

3. w3 menro Qaiia BeI3BaTh KOMaHTy IleyaTh TaOIUIIb.

KOMaH,I[a Ileuats Ta6J'II/I!!I)I, KpoMm¢e camoi neuaTu, Jac€T BO3MOXKXHOCTD JIA OIMPCACIICHHA, KaKasd
CTpaHHLa 1 KaKUM CII0COO0M 6y,I[eT pacricuaraHa.

CmoTpu Takke: Menro Daitn, komanga Popmar nedyaru, komanaa [IpeaBapuTeNbHbIA OPOCMOTpP TAOJIHILI, KOMAH/A
[leyath TAOIMIIBL.

7.16 [leyaTb utoroB pacyetoB B hOpMe PUCYHKOB

Htoru pacueToB MOryT ObITh BBIBEICHBI HA Me4aTh B (hopMe pucyHka. [ meyatu mporpamma
UCMOJB3YET IUIOTTEP UK MIPUHTEP, MPOUHCTAJUIUPOBAHHBIN B cucteMe Windows.

bnaronaps Bo3MOxHOCTH (OPMATUPOBAHUS U MPEABAPUTEIHHOIO MPOCMOTPA PUCYHKA IEpen
HAyYaJIoM I1€4aTH, MO’KHO TOYHO OIPEEe/INTh BHEUIHHUI BUJ [1€4aTAeMOT0 PUCYHKA.
YroOsI pacrieyaTaTb UTOTH PACYETOB B BUJIE CXEMBI WM TUIaHA, HEOOXOAUMO:

1. ¢ nomompro KoMaHasl POopMAT ITeYaTH PHUCYHKA, BBI3BIBAEMOM H3 MeHio Daiin,
YCTaHOBUTH (popMaT MeyaTH,

2. epea Ha4dyaJlioM II€4aTh, HMCIOJIb3yd KOMAaHIY H[;eg!Ba[gmeanHﬁ IMPOCMOTP PUCYHKA
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7. Utoru pacyetoB

(mento Paiiir), MPOCMOTPETH MeYaTaeMblii PUCYHOK U CeNaTh HEOOXOIUMbIe H3MEHEHUS
B opmare neyaTu pUuCyHKa;

3. u3 meHto Paiia BeI3BaTh KOMaH1y lleyarb pucyHKa.

KOMaH,I[a Ileuats PUCYHKA KpPOMC caMou neuaTtu, JacT BO3SMOXKHOCTL IJIA ONPCACIICHUS, KaKas
CTpaHula 1 KaKUM CII0COO0M 6y,[[eT pacricdyaTraHa

CmoTtpu Takke: Menro Daiin, komanga PopMar meyatd pUCYHKA, KOMaHa IIpeaBapUTEIbHBI IPOCMOTP PHCYHKA,
koMaHza [leyaTb pucCyHKa.
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8. CTpyKTypa MeHIo

8. CTpyKkTypa MeHI

[IpunsaTast CTpyKTypa MEHIO IPYIIIUPYET 110 TEMATUKE KOMAaHIbl, BBITIOJIHAEMbIE IPOIPAMMO.
OTnenbHO pacKpbIBaIOIIMECS MEHIO COAEP)KAaT KOMaH/Ibl, CBI3aHHBIE CO CIIEIYIOIMMHU ONepalusIMu:

Daiia — CO3JlaHMe, OTKPBITHE M COXpaHeHHe (QailoB C JaHHBIMU; TI€YaTh,
dbopmaTupoBaHUEe U MPEABAPUTENBHBIA TMPOCMOTP TEpen BHIBOJOM Ha
revaTh; OKOHUYAHHE PadOThI IPOTPAMMBI;

IIpaBka — Omnepanuu pEeJaKTHPOBAHUS B TaONHIAX TAaKWE KaK: yNaJeHHe, BCTaBKa,
MIOWCK M 3aMEHA TEKCTOB, a TAK)Ke KOMAaH/IbI, YAYUIIAIONINE BBOI JaHHBIX;

Buna — KOMaH[Ipl, CBSI3aHHbIC C TMAHEISIMH MHCTPYMEHTOB M OKHaMH ISt
rpadguyeckoro BBOJIA JAHHBIX HA CXEME, a TaKXKe MPECTaBICHHE UTOTOB B
rpaduueckoit popme;

[lanHbIe — KOMaH/[bI, CIy)Kallye sl BBOJA OOIIMX JAHHBIX, JAHHBIX O IOMENICHUSX,
rpaguecKUX JAHHBIX HAa cXeMe W (OpPMATHPOBAaHMS BHELIHETO BHJA
pPHUCYHKa CO CXEMOM 000pyJ0BaHuS;

Pacuernl — YCTaHOBKA MapaMeTPOB PabOThI M BHITOJHEHUE PACUCTOB;

Hroru — MPOCMOTP, (HOPMATHPOBAHHE M COPTHPOBKA MTOTOB PAcYETOB, BEAOMOCTEH

MaTCprUaJIOB U JOCTYII K CITMCKY C OH_II/I6KaMI/I;
I'Ia[;aMeTle — YCTAHOBKA, OTKPBITUC U COXPAHCHUC ITapaMCTPOB pa6OTBI IIporpaMMBbI;

OKHO — OIl€panuru, CBA3aHHBIC C BBICBCYMBAHUCM, PA3MCUICHUCM, COXPAHCHUEM U
OTKPBIBAHUECM PACIIOJIOKCHUS OKOH;

Cupagka — JIOCTYII K CIIPaBOYHOU MH(POPMALINH, a TAKKE K HHPOPMAIIUH O IIporpamme.
Kaxnplif MyHKT COAEPXKUT MOAPOOHO OIMCAHHBIE OTAEIbHBIE MEHI0O M COJAEp)Kaluecs B HHUX
KOMaH/IbI.

8.1 ®awun — meH0

Menro ®aia COACPKHUT KOMAHAbI, CBA3AHHLIC C OIICPAIUAMU OTKPLITHA U COXPAaHCHHUA TAHHBIX,
e4aTu UTOroB paCcu€TOB U OKOHYAHUA paGOTLI C HpOFpaMMOﬁ.

i PRZYKS5.GRD [_ O]
[Npaeka Bua JaHHele Pacuetel Wtork  [Napametpel OkHo  Cnpaeka
LCozaaTe gaHHEIE E' b ﬁ Dﬂ% %c
OTKPBME AAHHBIE .. F3 -
CospaHiTE gaHHeE F2 o5 fas - —— :-" |l|'I > 0=
CoRpaHuTE AaHHBIE Kak, .. Ea; =

CoxpaHuTe B daking DxF
Corpatute & dakine WhF

Neyare Tabmuel ...
MpeneapT. NPoCMOTP TadnHw
P OPrET NEYETH ...

MeyaTe pUCyYHKa ...
MNpELESPUT. NPOCHOTP PUCYHKS
P OPMAT MEYSTH PHCYHKA ..

Brixon Alt+F4

CosgaHue, OTEPETHE W COXPIHEHME 03HHELE. CPDDMETHDDBBHMB MEMATH, MEYATE TAGAMY H CHER

Puc. 8.1. PackpbiToe meHto Pain

B coctaB MeHI0 BXOJIAT CJICIYIONINE KOMAHIbI:

Co31atb 1aHHbBIE — cO03/1aHKe HOBOTO (haiiia C JaHHBIMH,
OTKpBITh JaHHBIE — OTKPBITHE CYILECTBYIOLIETrO (aiiia ¢ JaHHBIMM;
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8. CTpyKTypa MeHIo

CoXpaHUTh JIaHHbBIE — coxpaHeHue ¢aina ¢ TeKYIIMMH JIaHHBIMH;

CoXpaHUTh IaHHBIE KaK — COXpaHEHHe TEeKYIIUX JaHHBIX B (aiijie ¢ HOBBIM UMEHEM;

Coxpanuts B haiine DXF DWG  — coxpaneHne TeKyIiero pucyHka B ¢aiine B ¢popmare DXF
DWG;

CoxpanuTs B daitie WMF — COXpaHEHHE TEKYIEero pucyHka B daiine B popmare WMF
(Windows MetaFile);

ITeyars TaOIUIIBI

IIpenBapUTENbHBIN MPOCMOTD
TabIuL

Popmar neyaTu

Ileuats pUCYHKA — Ie4YaTb pUCYHKA CXCMbI U IIJIAHOB 3Ta)I(eI>’I;

[IpeaBapuTENbHbBIIA MPOCMOTP
WCYHKA

dopMar neyaTu pucyHka
Boixon

e4aTb UTOrOB paCyYCTOB B BUC Ta6J'II/IIILI;

IMIPpOCMOTP Ta6J'II/II_[ Mepea NCYaTbhiO,

ycTaHOBKa (hopmara neyaTty TaliuiL;

IPOCMOTP CTPAHUIL] CO CXEMOH MM IIAHOM HEpEJ IeYaThIo;

ycTaHOBKa (hopMmara reyaTu pucyHKa;

OKOHYaHHe paboThI C IPOrpaMMOil.

8.1.1 Co3gats 1anubie — MeHI0 Daii

Ora KOMaHJIa CIY)KUT JJIs CO3/laHus HoBoro daina maHHbIX. lIpenBapurensHo emy Oynmer
npucBoeHo ums beznazwy.grd. B sTtom daiie mporpamMma NpUHUMAET CTaHIAPTHBIC 3HAYCHHS
OTHOCHUTEJILHO K:

o !l)O[)MaTz ncyaTu
® KaTaJ0KHBIM JaHHBIM

¢ MapaMeTpaM pacuycToB
® [apaMcTpaM nporpaMmael

[Iporpamma B 1aHHBIH MOMEHT MOKET UMETh OTKPBITHIM TOJBKO OAMH (paiil naHHBIX. B cBsi3u ¢
3TUM, TPU CO3JaHUM HOBOTO (aiina Tekyunwit dain ¢ naHHbIMU OyJeT yhajieH W3 mporpambl. B
clyyae, eciM B TEKyIIUd (aiil BHECEHbI M3MEHEHHs, NMporpaMMa Iepe] €ro yIaJeHHUEM BbIIAcCT
COOOIIeHHE C 3aIIPOCOM 00 €r0 COXpaHEHHHU.

E_ﬁ — AJId 6BICTpOFO BbI30OBa KOMAH/IbI CIIYKUT KHOIIKA C03H3Tb JAAHHBbIEC, HAXO0AAIIasCsa Ha

Oa"HCJIM OCHOBHBIX (l)!gKllI/Iﬁ IMpOrpaMMmBbl.

CmoTpu Takke: Mento Daiin, komanaa OTKpLITh JaHHbIe, KOMaHaa COXpaHUTh JaHHble, KoMaHa COXpaHUTh JaHHBIE
KakK.

8.1.2 OTKpbITH JaHHBbIE — MeHI0 Daiin

OTa KOMaHJa CIYXHT JJIsi OTKPBITUS CYIIECTBYIOIIEro (aiiina ¢ JaHHBIMHU, KOTOPBIA ObUT paHee
COXpaHEH Ha JUCKE ¢ momoulblo KoMaHabl CoxpaHuTh jaHHble WM COXpPaHWTH [aHHbIE KaK.
OnHOBpPEMEHHO C JaHHBIMH CUUTHIBaeTCsS (ailyi, B KOTOPOM 3alMCaHbl UTOTUM PACUETOB, a TAKXKe
aiin co ciuckoM ommb0K, 00HAPYKEHHBIX BO BPEMsI PACUETOB.

[Tporpamma B naHHBI MOMEHT MOKET UMETh OTKPBITBHIM TOJBKO OAMH (paiin naHHBIX. B cBs3u ¢
3TUM, TPU OTKPBITHHM HOBOrO (paiina Texkymwmid Qaiin ¢ gaHHbIMH OyaeT ynajleH U3 mporpaMmsl. B
cllyyae, €clM B TEKyIIUd (aiil BHECEHBI M3MEHEHUS, NMporpaMMa Iepe] €ro YIAJICHHUEM BBIIACT
COOOIIEHHE C 3aIIPOCOM 00 €r0 COXPaHCHHH.

= — uig  OBICTPOTO BBI30BA KOMAaHZIBI CIHYXUT KHOnKa OTKpPBITH JAaHHBIE,
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8. CTpyKTypa MeHIo

HaxogAmasCsa Ha HaHEJIU OCHOBHBIX (])!EKHHFI IIporpaMmbl;

@ — KOMaHJy MO>KHO TakKe BbI3BaTh, HakaB kiaBumry F3.

OTEpLITE AAHHBE EE3

|c:\purmo3\dane\przyk1 .grd | |Z| c:\purmo3\dane

Otmena
przyk1.grd = Sy et = —I
przyk2 grd 25 purmo3

przyk3.grd 2y dane LCnpaeka |

przykd.grd
przyk5_grd

Cernb...

Tun dannos: Juceu:
P afno gannpix [*.grd) j I (=) j

Puc. 8.2. [lInanoroeoe okHO OTKpbITb AaHHblE

BbI130B KOMaHIbI MPUBOIUT K BHICBEUMBAHUIO HA SKPAHE TUAIOTOBOr0 OKHAa OTKPLITh JaHHBIE, C
MOMOILIBI0 KOTOPOTO HY>KHO BBIOPATh COOTBETCTBYIOIIUH (haiisl TaHHBIX.
Hwke onucanbl 3HaUSHUS OTJENBHBIX MOJIEH B TUAIOTOBOM OKHE.

HNmsa paiiaa - moJsie pelakTHPOBAHUS

B aTo none crnenyet BBECTU UMA OTKPbIBAaEMOro danna nnm WwabnoH, cornacHo KOTOpPOMY nporpamMmma co3gact CnncokK channos,
Haxo4ALWKNXCA B TEeKyLleM Katarnore.

Hanpumep, 3agaHvne wabnoHa *.gl’d npuBeaeT K BbICBEYMBAHMIO B CNXCKe BCEX (DarOB C pacluMpeHem .grd, Haxo4AaLNXCA B TEKYLLEM
KaTtanore.

Hwxe nonsi ¢ umeHeMm parina BbICBEYMBAETCSI CMNCOK (DaNNoB, KOTOPbIE HAXOASATCS B TEKYLLIEM KaTariore U COOTBETCTBYHOT LLAGIIOHY,
3agaHHoMy B none Ums cbanna. Vicnonb3ys Mblllb Unv KNaBnaTypy U3 CNCKa MOXHO BblOpaTb MMS OTKpbIBaeMoro daina.

ITankwu - cnucox
Cnucok COAEPXNT MMEHa IMaBHbIX KaTanoroB U KaTtanoros, coaepXalnxca B TEKyLLEM KaTanore.

YT106bI B Cnncke ®ainbl NPOCMOTPETL COAEPXKMMOE BbIGpaAHHOTO KaTarnora, HeobXoAMMO C MOMOLLBIO MbILLW UK KIaBKaTypbl BbIOpaTb ero
UMt (OBYKPATHO LLENKHYTb MbILLbIO).

Hap cnuckom kaTanoroB BbICBEYMBAETCH NMS TEeKyLlero Katanora.

Tun ¢aiinos - cnucok

Cnucok cTaHaapTHbIX WaGoHOB, UCMOMb3yeMbIX NP NMOUCKE (OaliNoB B TEKYLLEM KaTarore.

Jluckm - cmucox
Cnncok ONCKOBOAOB, AOCTYMNHbIX B CUCTEME.

Mocne BbIGopa COOTBETCTBYIOLLETO KaTarora, MMsi CYMTbIBAEMOrO dharina MoxHo BBecTu B none UMs cpaitna vunu Boibpatb U3 cnncka
HUXe.

CmoTtpu Takke: Menro Daiin, komanaa Co3aate ganHble, komanna CoxXpaHuTh AaHHble, koMaHaa COXpaHUTh JaHHBIE
KakK.

8.1.3 Coxpanuth 1aHHbIe — MeHI0 DailJ

Komanna CoxpaHMTh [JaHHbIe NPUBOIUT K COXPAaHEHUIO Ha JUCKE TEKYIIMX JAHHBIX B
aKTHBHOM (paiinie (MMs1 3Toro (paiia 0TOOpakeHO Ha IAaHEIH 3ar0JI0BKa IPOTrPAMMBI).
Ecnu ¢aitn ¢ manHbIME Oy#eT COXpaHEH BIIEpBbIE, TO Ha SKpaHE OTOOPA3UTCs AMAIOrOBOE OKHO
CoXpaHNUTh JaHHbIE, TIO3BOJISIONIEE JaTh eMy uMs. Eciu mepea coxpaHeHHEeM JaHHBIX HEOOXOAUMO
U3MEHUTh €r0 MM MM MECTO XpaHEHHs (ero Mapupyr), TO cieayeT BeIOpaTh komaHay COXpaHUTb
NAHHBIE KAK.
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8. CTpyKTypa MeHIo

E — AJId 6BICTpOl"O BbI3OBA KOMaHAbI CIYXHUT KHOIIKaA Coxpa}me JaHHBbIE,

HaxogAmasacsa Ha HaHCJIW OCHOBHBIX (])!QKHI/II\/’I IIpOrpaMmbI;

@ — KOMaHJy MO>KHO TaKKe BbI3BaTh, Ha)kaB KiaBuiny F2.

CwmoTpu Takke: Menro daiin, komanna Co3narth gannsle, koMannaa COXpaHHUTh JAHHBIC KakK.

8.1.4 CoxpaHuThb JaHHBbIE KaK — MeHI0 Daiin

KOMaH,I[a COXpaHHTb AAHHbIC KAaK II03BOJISICT JaTh HOBOC UM q)afl.]'[y C TCKYINIMMH JAHHBIMH U
COXPaHHUTL €TI0 B BBI6paHHOM MECTC Ha JUCKCE.

YToO5I COXPaHHUTb Q)afm JaHHBIX C TEM JKC€ UMCHEM U B TOM K€ MCCTC, CJICAYCT BbI3BATb KOMAaHAY
COX[!&HI/ITB JAHHBIC.

Ilocme BbI30OBAa KOMAaHJbI COXpaHHTb JAaHHbIC KaK IIporpamMma OTO6pa3I/IT Ha OJOKpaHe
JANaJIOrOBOC OKHO COX[!&HI/ITB JAHHBIC, B KOTOPOM CJICAYCT BBECTU HOBOC UMA (1)a17ma.

CoxpaHuTe gaHHWe E

|c:\purmo3\dane\przyk1 .grd | |Z| c:\purmo3\dane

OtmeHa
przyk1._grd = e = —I
przyk2_agrd £5 purmo3

przyk3.ord 3 dane LCnpaexa |

przyk4_grd
przyk5.grd

Cetb._.

Tun pafna: JAHCEM:
P afinm gaHHux [* grd] d I (=N j

Puc. 8.3. lnanorosoe okHO CoxpaHuUTb AaHHbIE

Hitxe onmicaHbl 3HAYCHUS OTACIBbHBIX IIOJICH B JHUAJIOTOBOM OKHEC.

Hms daiina - mose pelakTHPOBAHNSA

B 3TOM norne Hy>HO BBECTM UMS1, MO KOTOPbIM AOIKEH GbITb COXpaHeH dain, Unu WaGnoH, OTHOCUTENBHO KOTOPOro NporpaMmma CMOXeT
co3aaTh CNMCOK haiinoB, HaXoAsALLMXCS B TEKyLLEM KaTasore.

Hanpumep, 3apaHue wabnoHa *.grd npuBeAET K BbICBEYMBAHUIO B CNMCKE BCEX (halANOB C pacluMpeHuem .grd, HaxoasLumxcs B TeKyLLeM
kartanore.

Hwxe nons ¢ nmexem daiina BbiICBEUMBAETCS CNMCOK (haiinoBs, KOTOPbIe HAaXOAATCA B TEKyLLEM KaTarnore 1 COOTBETCTBYIOT LLABMNOoHYy,
3agaHHoMy B none Ums danna. Mcnonb3ys Mblllb UK KNasuaTypy 13 Cincka MOXHO BbiOpaTh nMsi chaiina, nog KoTopbiM chain MoxeT
ObITb COXpaHEH.

ITanku - cnucok
Cnuncok COAEPXNT MMEHa IMaBHbIX KaTanoroB U KaTanoros, CoaepXallnxca B TEKyLLEM KaTanore.

YTo6bl B Cricke (haiiioB NPOCMOTPETb COAEPKMMOE BbIGPaHHOrO KaTariora, He06X0AYMO C MOMOLLbIO MbILLIM UK KIaBraTypbl BbiGpaTh
€ro Mst (OBYKPATHO LLESKHYTb MbILLbIO).

Hap cnunckom kaTanoroe BbiCBEYMBaETCH MMS TeKyLlero Kkatanora.

Tun ¢aiinos - cnucok

Cnncok CTaHOapTHbIX LabnoHos, MCnonb3yemMbiX Npu NoUCke CbaVIJ'IOB B TeKyLleM KaTtarnore.

Jucku - cimcok
Cnuncok ONCKOBOAOB, AOCTYMHbIX B CUCTEME.

Mocne BbIbOpa COOTBETCTBYIOLLETO KaTarora, MMs nog KoTopbiM dainn JormkeH bbiTb coxpaHeH, MoXHO BBecTu B none Ums danna nnm
BbIOpaTb U3 CMCKa HIKE.
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CwmoTpu Takke: Menro Daiin, komanaa Co3narte naHHble, kKoMaHaa OTKPBITh JaHHbIE, KoMaH1a COXPAHUTH JAHHBIE.

8.1.5 Coxpanuts B ¢aiisie DXF DWG - meno Daiin

Komanga Coxpanutb B ¢aiisie DXF DWG npuBener kK COXpaHEHHIO Ha JHUCKE TEKYILETO
pucynka B ¢opmare DXF. Co3ganHblil (ailsl MOXET ObITh CUMTAH INPOU3BOJIBHOM IMpOrpamMMmoii,
pacniosznaroten popmar DXF (narp. nporpamma AutoCAD).

[Tocne BhI30Ba KOMaHIbI Oy/IET BHICBEUEHO AuanoroBoe okHo Coxpanuth B (aitne DXF DWG, B
KOTOPOM HY’KHO 33J1aThb UMsI cOXpaHseMoro (¢aiisia, peIHa3Haue€HHOT' 0 JIJIsl pUCYHKa.

Ecnu aktyanbHbIM sBnsieTcs OKkHO [laHHble - PUCYHKM Wi He ObUTM BBINIOJHEHBI pacyeThl (HET
UTOTOB PacyeToB), TO OyAE€T COXpaHEH PUCYHOK C JAaHHBIMU JJIsl PAacUETOB, B OCTAJIbHBIX CIIydasx
COXpaHSETCs PUCYHOK C UTOI'aMHU PacueToB.

Coznannsiii ¢aitn DXF DWG conepkut CTpyKTypy CII0€B pUCYHKa, Ojaroaapsi 5ToMy, BO Bpemst
ero JanbHeieln o0paboTKU B APYrod MporpaMMe OHU MOTYT ObITh BKJIFOUEHBI MJIM BBIKJIIOYEHBI, a
TaK)ke€ MM MO>KHO NPUTIHCATh COOTBETCTBYIOIINHN IIBET, CTHUJIb, TOJIIUHY JIUHHU.
Bo Bpems cozmanus aiina ans kaxaoro cios uz nporpammsl PURMO C.O. B ¢aiine DXF DWG
co3maroTcs aBa cios. [1epBblii M3 HUX COAEPKHUT JIMHUU M €TO UMSI COOTBETCTBYET HA3BAaHHUIO CJIOS B
nporpamme PURMO C.O. Ipyroii - cOaepKUT 3aIMBKY U K €0 UMEHHU BHaYaJie JOOABISAIOTCS OYKBbI
777 .

Crou ¢ 3anuBKOM CTaHIApTHO BbIKIHOYEHB! B Qaitie DXF DWG. BeixitoueHsl Takxke Te ci1ou
pHUCYHKa, KOTOpbIe HE ObLIIM BHIOpaHbI, KaK MIpeIHa3HAUEHHbIE JIs ICUaTH.
IIpu nomomu xomanasl PopMar CIOEB PUCYHKA, BBI3bIBAEMOM U3 MEHIO JlaHHble miy MeHo Hrorwy,
MOXHO YCTQHOBHUTb, KaKU€ CIIOM PHCYHKa OyIyT Ie€4aTaThCsl, a TEM CaMbIM OyIyT BKIIIOUEHBI B (paiiie
DXF DWG.
YrtoOBl mpOCMOTpPETh, Kak OyIeT BBHIIIAAETh PUCYHOK, 3amucaHHblid B (aiiie DXF DWG, myume

BOCIIOJIb30BaThCSl OKHOM MPEABAPUTENHHOIO MPOCMOTPA PUCYHKA IEPE]] IEYAThIO, BBI3BIBAEMOIO U3
MeHI0 Dailsl Tpy oMoy KoMaH 16l [IpeiBapuTenbHbI IPOCMOTP PUCYHKA.

I'paduyeckne CcUMBOIIBI apMaTypbl M aKCECCyapOB 3allOMUHAIOTCS B BHJIE OJIOKOB, HTO
3HAYUTENFHO 00JIerYaeT X JABHEHIIYIO TPAaBKY U MO3BOJISAET OBICTPO MOAM(HUIIMPOBATH X BHI.
BceMm Tekcram MMPUITUCBIBACTCA CTUJIIb C UMCHCM, dAHAJIOTUYHBIM CJIOAM PUCYHKA, HA KOTOPBIX OHU
pacnonararTcs. TO MO3BOJSIET OBICTPO U3MEHSATH HIPUPT.

CmoTpu Takke: Menro Qaiin, komanna Co3lats AaHHble, KoMaHa COXpaHHTh JIAaHHbIE KaK, KoMaHa COXpaHUTh B

datine WMF.

8.1.6 Coxpanurs B ¢aiiie WMF - menio ®aiin

Komanna Coxpanuts B (aitsie WMF npuBener Kk COXpaHEHHIO Ha IMCKE TEKYILErO0 PUCYHKa B
dopmare WMF (Windows MetaFile). Co3manubiii ¢aitn MoXeT OBITh CUWTaH MPOU3BOJILHOM
nporpaMmoii, pacrosnaromeii popmatr WMF. K coxanennto uz-3a 00JIbIION CIOKHOCTH TOTYYCHHBIX
PHCYHKOB, HE BCE ITPOrpaMMbI CMOTYT MPABUJILHO UX CUUTATh.

[Tocre BBI30Ba KOMaH[BI OyJeT BBICBEUECHO auanoroBoe okHo Coxpanuth B (paiiie WMF, B
KOTOPOM HY’KHO 33J1aTh UMl cOXpaHseMoro ¢aiina, npeIHa3HaueHHOr o JJIsl pUCYHKA.

Ecmn AKTYAJIbHBIM SBJIICTCSA OKHO Q!aHHHe - PI/ICZQKI/I W He OBUIM BBEIITOJIHEHBI Pacy€ThI (HeT
HUTOI'OB pacquOB), TO 6yz[eT COXpaHEH PUCYHOK C JaHHBIMH JJI pacu€TOB, B OCTAJIBHBIX ClIydasaX
COXPpaHsCTCA PUCYHOK C UTOT'aMU pacu€TOB.
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Co3naBas daiin B ¢opmare WMF, mporpamma 3amuchiBaeT TOJBKO T€ AJIEMEHTHI PUCYHKA,
KOTOpBIE HAXOATCS HA CIOSX, IPEIHA3HAUYEHHBIX JJIs TIeUaTH.
[Tpu nomomm komanasl PopMar cinoeB pucyHkKa, BbI3bIBaeMOM M3 MeHIO JlaHHble nin MeHo HUTorw,
MOJKHO YCTaHOBHUTB, KAKOH CIIOM pUCYHKa Oy/IeT HarieuaTaH, a 3Ha4uT rmomerneH B ¢aitiie WME.
UtoOBl MPOCMOTpPETh, KaK OYyAET BBINIANETh PHCYHOK, 3amvcaHHbd B (aitne WMF, myudrie

BOCIOJIb30BaThCA OKHOM MIPEJIBAPUTEIBLHOIO MPOCMOTPA PUCYHKA MEPe]l MEeYaThl0, BHI3LIBAEMOTO U3
MeHto Dailsl MpU MOMOIIK KOMaH/ bl [[peBapuTebHBIN OPOCMOTDP PUCYHKA.

CmoTtpu Takke: Menio Qaiin, komanga Co3aaTe JaHHble, koMaHaa COXpaHHUTh JIaHHBIE Kak, KoMaHaa COXpaHWTh B
taitne DXF DWG.

8.1.7 Ileuatn Ta0auULI — MeHIO Daiia
Komanpa cioyut [yist megat HTOTOB PACYE€TOB M BEIOMOCTEH MaTepHAIIOB B TAOIMUHOM (popme.
C T CJIIBIO yCTaHOBKI/I BUJa rne4atacMbIX UTOT'OB paC‘IGTOB, BGI[OMOCTGﬁ MaTepI/IaJ'IOB, napaMeTpOB
CTpaHI/ILI, a TAKIKEC HpI/IMeHHCMBIX 3HAKOB, cne):[yeT B MCHIO d)aﬁn BbI3BAThb KOMaHI[y q)O[ZMaT IIcyaTu.

=4| — 11 OBICTPOro BbI30Ba KOMaHAbBI CIYKUT KHomnka IleyaTh Tabdamubl, HaxoasAascsa
Ha [1aHEJIM OCHOBHBIX KIUN IPOrpaMMBl.

[Tocne BbIzoBa komaHbl IleyaTs TadaMIBI BHICBETUTCS IUAOTOBOE OKHO lleyarh, B KOTOPOM
HY)KHO BBIOpaTh IapaMeTphI TIeYaTH.
Hwxe onucanbl 3HaU€HUsI OTJENIBHBIX 110JIEH B TUAIOTOBOM OKHE.

MpuHrep: HP Laserlet nogkniodeH k LPT:
- IHanasoH cTpaHmy K.ommu
& Bee Yucno konui: IZE
" CTpaHMubl
Or: |1 izl‘ ﬂu:|1 izl‘ [ PasofipaTh no KONHAM
rMevare
| Bce cTpaHuubl gManasoHa j| [ B pain

|\/ (1].4 ||x OTreHa | |§|§m’aHDBKa| ? anaskal

Puc. 8.4. lnanoroBoe okHo lNeyaTb
Juana3oH cTpaHul - rpynna

B aToi rpynne HyxHo BbIGpaTh Avana3oH CTpaHuL, nevyaTaeMbiX Ha NpUHTEpe.
Bce MeyaTb BCex cTpaHuL.
CTpaHuubl MevaTb cTpaHuy B ykazaHHOM AnanasoHe OT: [o:.

IHeuaTs - rpynna

prnna onpeaendet, Kakue CTpaHUUbl JOJDKHbI NeYaTaTbCA Ha NPpUHTEpPE U 6y/:|,eT 1 HanpaefieHa ne4vaTtb B ¢)a17|n

Becb gnanasoH MeyaTb BCEX CTPaHWL, U3 BbIGPAHHOTO AvanasoHa.

YeTHble MeyaTb YETHbIX CTPaHUL, U3 BbIGpaHHOrO AnanasoHa.

HeuveTHble MeyaTb HeYeTHbIX CTPaHWL, U3 BbIBPAHHOTO AnanasoHa.

B dpann MeyaTb HanpaBnsieTcs B haiin Ha ykasaHHbl auck. OBbIYHO AOKYMEHT nevartaeTcs B dhaiin, 4tobbl no3aHee

pacneyaraTtb C KOMMbIOTepa, Ha KOTOPOM MporpaMma He UHCTannMpoBaHa, Uik YTobbl BOCMONb30BaTLCA
APYrAM NPUHTEPOM, @ HEe TeM, KOTOPbIN Bbif BbIGpaH B MOMEHT co3faHnsa AokymeHTa. [Mocne Bbibopa KHOMKM
OK Ha akpaHe nosiBuTCS AvanoroBoe okHo [leyatb B dhain, B KOTOPOM HEOOXoAMMO 3aaaTh UMs daiina, Kyaa
JomkHa BbiTb HanpaBneHa nevatb.

Komnunu - rpynna

CnyxuT ons onpegerneHyst Ymcna u cnocoba neyvaTu Konui.
Yucno konun Yucno neyataemMbix KOMUNA.
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Pa306paTb no Konusim MeyaTb KaXOoM Konun OTAENBbHO.

YcTaHOBKA - KHONIKA

3OTa KHOMKa BbI3bIBAaET CUCTEMHOE AMANoroBOe OKHO, Criyallee Ansi yCTaHOBKW NapaMeTpoB paboTbl NpUHTEpPa.

CwmoTpu Takke: Menro Daiin, komanaa Popmar nedary, komanaa [IpenBapUTeIbHbINA TPOCMOTP TAGIIHIL.

8.1.8 IlpenBapure/ibHbII NPOCMOTP TA0ANL — MeHI0 Daii

BbI130B 9T0M KOMaH[IbI IPUBEJET K OTOOPaKEHUIO Ha dKpaHe okHa [IpeBapUTENbHBIN MPOCMOTD.
OTO OKHO JaeT BO3MOKHOCTh MPOCMOTPETh KaK OyAyT BBITJISAETH IEYaTaeMble CTPAHHUIIBI TEpeN
BBIMOJIHEHNEM KoMaHbpl [leyatp TaOmuibl (MeHio Daii), 4TO MO3BONSET OLUEHUTh MPABUIBHOCTD
TUIAHUPOBKHU TEKCTa Ha CTpaHUIIe Oe3 ero MpeBapUTeIbHOM pacleyaTku.

B ciyuae, ecnu ruiaHupoBKa TEKCTa Ha CTpPaHUIE HEYMECTHA, TO CYLIECTBYET BO3MOKHOCTh BBO/IA
M3MEHEHUH C MOMOIIbIO KoMaH 1kl PopMaT IeyaTH.

Ei- — AJIA 6I>ICTpOFO BbI30OBa KOMAHJbI CJIY>XHUT KHOIIKA HpeHBapHTeﬂbelﬁ MmMpoCMOTP

Taﬁ.]II/IH, HaxoaAmaACsa Ha IaHEJIM OCHOBHBIX (l)!gKllI/II}’I IIPOTrpaMMBI.

B oxHe mnpenBapuUTENbHOTO MPOCMOTpa TaOMMIl BBICBEUMBAIOTCS BCe CTpaHUIlbl. Homep
aKTYyaJIbHO MTPOCMATPUBAEMOM CTPAaHUIIBI BHJICH HA TAHEIH COCTOSHUSI.
Jis mpocMOTpa OTAENBHBIX CTPAHUI] MOKHO MCIIOJIF30BaTh KJIABHMIIM €O CTPEJIKAMM, WU KIaBUIIH
PgUp u PgDn, unu BepTUKAJIbHYIO TMHUIO POKPYTKH.

A PRZYK1.GRD - [lpeaeapurencHui npocmorp nevaru] - [O] =]
[A %aiin MOpaeka Buan [JanHele Pacweter Wrorw Mapamerpel Okno  Cnpaska =l

LeHERETRE i@ @asfdfad® & 24 4

rors - 0 ke
Hogame. Tpoexm: S O B IR0 POEEa I paon ot (ed 10T
EncmozeeRxe .0 [facsTova, Ul [iltooa 1
Tpoexmpomme. ; [mgr dnz. Blotc Meceszczens ki
Tom pacweza | (Bxcrpecemes |12 Zoahpm 2000, 9.2003
TENnE (AT Te BIXGLNKXE: |
Tl 0. 00 To, el :
Teen, 1ol [ 56 0]
TIn pee ¥pE X BONENN  TOIONN D
Cap. . M) vhzex xl:
EpomnIx: o mmx T
Tam & [FC T E: Tam C Taz D
Tam E: a0 a6 tam
a1 a3 T K ram 1
Tam W ta N a0 tan E:

DNTp. campor. olORTOMMNN: X Mo SoUDOEM memm. .. dfo, [In|: | 53|
MEEEE. Campor yERCED Cooramer. mpel.... ... dEqmdn, [n | : #21
Tooumk (acToT I07E 3 ohOMFTOImm. . . -+ Boolzeic): 0.E7E
ToEn - WO B3 RO T . ol 170
Fncwr - mAEoan- EanRec m ohol Qo B2l [ T=00|

131.85 165.45 [Crparmua: 1

Puc. 8.5. Okno ¢ npeaBapuTenbHO NPOCMaTpUBaeMoN nepen nevatbio Tadnmuen
CmMmoTpu Takke: Menro Paiin, komania [eyats Tabauikl, komana DopMat neyaru.

8.1.9 ®opmar neyaru — meHro DaiiJ

Komanna ®opmaTr medaTrw CIyXHUT JUIsl YCTAaHOBKM COCTaBa HUTOIOB pacuyeToB, BEIOMOCTEN
MaTepualoB, a TAKXKE ONpeesieHus popMaTa, B KOTOPOM OHHU OY/yT Ie4aTaThesl.
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Z[J'IS[ 6BICTpOl"O BbI30Ba KOMaH/Ibl CIIYKUT KHOIIKA (I)OpMaT nevyaTu TaﬁJII/IIIbI, HaxoaAmasacsa

Ha IaHEJIM OCHOBHBIX KLU OpOrpaMMBl.

[Tocne ee BbI30Ba Ha JKpaHE MOSIBUTCS AUANOroBoe OKkHO PopMmar meyaT, ¢ MOMOIIbI0 KOTOPOTO
MO>KHO OTPENEIUTh TUM MPUHTEPA, apaMeTpbl CTPaHMII, CIIOCO0 moaayn Oymaru, pazMep mpudTa,
CIHCKH MeYaTaeMbIX TaOIHIl C UTOTAaMH PAcYeTOB, BEAOMOCTEH MaTepHAaIIOB.

B nnanoroBom okHe HaXOASATCS CJICAYIOIIUC pa3aCiIbl:

IlTeyats

[TapamMeTpbl CTPAHMIIBI

pudte

Br160p neuaraeMbix TabmuUI, UX GopMaTHPOBAHNE H COPTHPOBKA.

Onpenencaue pasmepa Oymaru, crocoba Tojgadud Oymarw, IOJst U
OpHeHTaus OyMard.

Bei6op Tuma u pazmepa mpudTa, HICIOIB3YEeMOro B IIPOIECCE eyaTy.

Huxe onmcansl OT/IeNbHBIC pasaciibl.

Pa3zpea Ileuarn

P opmar neuaru

r [N apateTpil CTREHML, T WpHeTEI
~ Tafauua c HTOramMH pacyeTos

v DGWMe HTOTH ....ooeeeeee....

v MomewenHa .................... P opmar @g Copripy
[+ TpyGonposoas ................... P opmar @% Copripyi
[+ DTonMTenbHBE NPHGOPH ... P opmar @% Copripyi

¥ KoHcTpyk. noanon. oton. np. P ophiar % Coprupun

[ MognonbHEE OTONMT. NPHG. P opriar % Coprupyi

[+ HNpyrue notpeSurend .._....... P opiaT fﬁ% Coprupyi
V¥ Hacoch .........ooooooovieiiiiens P opmar % Coprupus
[ LLMpKYNALMOHHLIE KOALLE .. Popmar P Copripun
¥ HacTpofry ... Poprar % Copripui

[+ CnMcok owMGok

~BenomocTH MaTepHanos
¥ Tpytiza
[+ DTonuTEnbHBE NpHGDPH

[+ Apmarypa

|\/ Ok || x OTreHa ” ? anaskal

Puc. 8.6. lnanorosoe okHO PopmaT neyatu - pasgen lNevatb

Paznen cmyxut ans Bbibopa, GpopMaTHpOBaHUS M COPTUPOBKM TaONIMII, NMpeIHA3HAUYCHHBIX JIS
nedatd. YrtoObl TabiMiia ¢ WMTOraMH pacyeToB Oblla pacredyaraHa, HEOOXOAWMO BBIIEIHUTH
COOTBETCTBYIOIIIEE T0JI€ BIOOpA.

Hwke onucanbl oTeNbHbIE TOJIS:

Oobwue

MNomeluexmnn
TpybonpoBoabi
OTonuTenbHble NPUGOpPLI
MoTtpebuTtenu
LinpkynsiumoHHble konbLa
HacTtpoiku

Ownbku

MeyaTb Tabnmubl ¢ OBLIMMKN NTOraMmn pac4eToB.

MeyaTb Tabnmubl ¢ UTOramy pacyeToB MOMELLEHUN.

MeyaTb Tabnmubl ¢ UTOramm pacyeToB TPy6ONPOBOAOB.

MeyvaTb TabMLb! C UTOraMM PACYETOB OTONUTENbHbLIX IPUBOPOB.
MeyaTb Tabnmubl ¢ UTOramu pacyeToB OPYIMX NOTpedUTEeNei.
MevaTb TabnuLbl C UTOramMn PacHETOB LIMPKYNALMOHHBIX KONeL.

Mevatb TaGNULBI C Op
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TpyOobl MeyaTb Tabnmubl ¢ BEOAOMOCTbIO TPYO.
OTtonuTenbHble NPUGopBbI MeyaTb Tabnuubl C BEAOMOCTBI0 OTONUTENbHBIX NPUGOPOB.
Apmatypa Mevartb TabnuLbl C BEAOMOCTLI0 APMATYPbI.

Jns Tabnun, coaep>KUMOe KOTOPHIX MOXKET OBbITh OT(hOpMaTHPOBAHO, C MPABOM CTOPOHBI MO
BbIOOpa HaxoauTcs kHomnka dopmar. [Ipu HaxxaTuu Ha ATy KHOIMIKY BBICBEUMBAECTCS JUAJIOTOBOE OKHO
®opmMar..., cnyxaiee 175 GopMaTUPOBAHKS TAOIUIIBI.

Kuonka CopTupyii 1aeT BO3MOXKHOCTh COPTHPOBKHM OTIENbHBIX Tabmull. Ilocne HaxkaTus KHOIKH,
COOTBETCTBYIOIIECH BBIOpaHHOW Tabnuie, OyneT BbICBEUEHO auanioroBoe OokHO CoOpTHpOBKA...,
CITy>Kallee Jisi COPTUPOBKH TaOIMIIBI OTHOCUTEIHHO BHIOPAHHOTO KITIOYA.

Pazgea IlapamMeTphl CTPAHUILI

Meyare TEﬂapaM&Tpu chaHuu.EI Wpnee
INpuHTEp
| MpuHTEP NO YMOAYEHHID j|

Pazmep fymaru
{4 210 % 297 mm =
lNopava Gymard

|Bepxuuﬁ NOTOK j|
—Tana OpMeHTaUMA ByMarkd |
Bepxnee | 2.00 CEY " KHH®HaA

Huxnee | 2.00 cH

+ AnbbomHan

Nesoe 2.00 cH

Mpaeoe | 2.00 cH

lNepenner cH

<

|| x OTreHa ” ? LCnpaeka

Puc. 8.7. dnanorosoe okHo dopmat neyatu - [MapameTpbl CTpaHuLbI

Pa3znen naer BO3MOXHOCTH JUIS BBIOOpa MPHUHTEPA, pa3Mepa M OPHUEHTAIMH JIUCTOB OyMmarw,
MCTOYHMKA NOAaY OyMaru v MO3BOJISIET ONPEETHUTH TTOJIsl CTPAHUIL P IeYaTH UTOTOB PACYETOB.
Huxe onucansl OTAENBHBIE OIS,

IIpuHTep - pacKpLIBAIOIINIICH CIIUCOK

Cnucok cnyxuT ans gelbopa npuHTepa, NnpeaHasHauYeHHoro Ans neYaTy UTOroB pacyeToB B TAaGNUYHOM hopme.

Pa3mep Gymaru - pacKpbIBalOIUiics CIIMCOK

Cnncok CIy>Xut ana BbI6OQa pasmepa 6ymarV|, VICI'IOJ'IbSyeMOVI Ha npuHTepe.

ITonaua GyMaru - pacKpbIBAIOIIUICSH CIIHCOK

CnVCOK CRyXWT ANns yCTaHOBKU crnocoba nogayun Gymarv Ha npuHTepe.

IMoas - rpynna

prnna Nno3BONIAET onpegennTb Nong Ha cTpaHuue.

BepxHee OnpepgensieT paccTosiHie Mexay BEPXHUM Kpaem CTpaHuLbl U ee NepBOi CTPOKOW.
HwuxHee OnpenensieT paccTosiHUe MEXAY HKHUM KPaeM CTpaHuLbl U ee NOCNEeAHEN CTPOKONA.
JleBoe OnpenensieT paccTosiHie Mexay NeBbIM Kpaem CTpaHuULbl U Ha4anom CTPOKW.
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MpaBsoe Onpe,u,enﬂeT paccToaHne Mmexay npaBblM KpaeM CTpaHUubl U KOHLOM KaXKO0N CTPOKK.

Mepennet Onpe,u,enﬂeT paccTosHue, pobasnsiemoe K NeBoMy nosto, Npu nevyaTtun HEeYeTHOW CTpaHuULbl U K npasoMy nont npu
nevaTy YeTHOM CTPaHULIbI.

Opuenranus Oymaru - rpynna
B 3TOI rpynne MoXHO onpeaenutb opyveHTaumio neyaTn Ha bymare.
KHwxHan MeyaTb BepTMKanbHas.

Anb6omHas MeyaTb ropusoHTanbHas.

Pa3znea Hlpudrol

P opmar nevaru E

Meyare T NapameTpel cTpaHML T
L prgT CTUNE WpKgTa Pazrep
|[Znurier MNew CE | |I'Inngxupuuﬁ | |1I] |
Courier New D GpMHBIA

Courier New CE Kypcue

Courier Hew Cyr D

M5 LineDraw MonyxHpHLIA KYpcUHE
—Ofpazey

& aF 6B 6 rJInE eE é#on3 s HasaiK I LitMrHi 0 o TP p
CoTr¥ ydhXxUuUuliiljirssm 3 sHosda

|\/ Ok || x OTreHa ” ? anaskal

Puc. 8.8. lnanorosoe okHo dopmat neyatu - pasgen Lpnud bl

Pazgen Ilpud¢gTbl naeT BO3MOXHOCTH Uil BbIOOpa THMA, CTWISA M pa3Mepa mpudrta,
UCTIONIb3yeMOTO MIPHY TeYaTH TaOIHII.
Huxe onucansl OTAENBHBIE MTOJISL.
MpudT - cnucox
B aToM none MoxHo BblbpaTh Tvin WwpmndTa. MporpaMma BbICBEUYMBAET TOMBLKO TE LUPUMTLI, Y KOTOPbIX BCE NUTEPLI UMEIOT OHY U Ty Xe
LUMPUHY.
Ctuib mpudra - CIHCOK

Cnucok cryxuT Ans Bblbopa CTuns neyataemoro wpudTa.

Pa3zmep - cnucox

Mone cnyxuT Ans onpegeneHus pasmepa WpndTa B TUMNOrpagCckmx MyHKTax.

CmoTpu Takke: Menro Qaiin, komanaa [eyats Tabauibl, komanaa PopMat neyaru.

8.1.10 IleuaTth pucyHka - MeHio Paiiu

Komanna ciykuT AJ1s meyaty CXxeMbl WM IJIaHa Ha IUIOTTepe WK NpuHTepe. Eciau akTyanbHbIM
apnsiercs okHO JlaHHble - PUCYHKM WM pacyeThl He ObUIM BBINIOJIHEHBI (HET UTOTOB PacyeToB), TO
OyzleT BBIBOJUTHCS PUCYHOK C JAHHBIMU JJISi paCU€TOB, B OCTAIBHBIX CIIydasX - PUCYHOK C UTOraMu
pacyeTos.
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Z[J'IH YCTaHOBKH Macirada neuaTtv, mapaMeTpoB CTpPaHUI HYXHO H3 MCHIO ®dalin BBI3BATh
KOMaHIy q)O[ZMaT IeYaTy pUCYHKA.

o

HJ’IH 6BICTpOFO BbI30Ba KOMaHAbI CIIYKUT KHOIIKA Ileuarn PUCYHKA, HaXOAAIasaCsAd Ha

HIa”"HCJIM OCHOBHBIX (l)!gKllHI’I IMpOorpaMMmBbl.

Mnorrep HP Lazer et nogkoueH k LPTT:

rMevarare

R 1 ¢ AaHHBIMH AN PACYETOB

" Bce pHCYHEH NpoekTa " B pain
—IManasoH cTpaHuHy, Ko

& Bee Yucno konui: IZE

" CTpaHMubl

Or: |1 izl‘ gg;|1 izl‘ [~ Pasofipats No Konuam

‘\/ 1] | ‘ X Orrena | ‘EECTEIHDBKal

? LCnpaera |

Puc. 8.9. lnanorosoe okHo NevyaTtb

Ilocne BbI30Ba KOMaHbI IleuaTh PHUCYHKaA 6y,I[€T BBICBCUYCHO AHMAJIOI'OBOC OKHO HeanL, B
KOTOpPpOM H€O6XOI[I/IMO BBI6paTB ImapaMeTphl IICYaTH.
Huxe onucansl 3Ha4eHUS OTICTBHBIX IOJIEH B JANaJIOrOBOM OKHE.

Ieyarars - rpynna

Mpynna no3BonsieT caenath BbIGOp NnevyaTaeMoro pucyHka 1 onpeaenuTb, ByaeT N HanpaBneHa nevatb B doann.
TeKywmiA pUcyHOK MeyaTb TekyLLero pucyHka.
Bce pucyHkm npoekTa [eyarb BCEX PUCYHKOB BXOASLUMX B COCTaB NpoeKTa.

B dhann PuvicyHok cxembl unu nnaHa HanpasnseTcs B dann. OBbIYHO AOKyMeHT nevataetcs B daiin, 4tobbl no3gHee
HaneyaTaTb Ha NNoTTepe C KOMMbITepa, Ha KOTOPOM NporpaMMa He MHCTannMpoBaHa, Unn 4YTobbI
BOCMOMb30BaTLCS APYrIM NIIOTTEPOM UMM MPUHTEPOM, @ HE TEM, KOTOPbI BbiN BbIOpaH B MOMEHT CO3aaHust
nokymeHTa. MNocne BbiGopa kHomkn OK Ha akpaHe nosiBUTCSt AnanoroBoe okHo [leyatb pucyHka B dhaiin, B
KOTOpOM HeobxoaMMmo 3adaTb UMs davina, Kkyaa AoMmkHa ObiTb HanpaBneHa neyaTb CXeMbl UMW NaHa.

Jnana3oH cTpaHul - rpynna

B aToM rpynne HyHo BbIGpaTh Avanas3oH CTpaHuL, CXeMbI, BbIBOASLLENCS Ha MOTTEP MW MPUHTEP:
Bce MeyaTb BCex cTpaHuL.
CTpaHuubl [MevaTb cTpaHuy B 3agaHHOM AvanasoHe OT: [o:.

Bocnonb3oBaBLWWCh_NpeBapUTENbHbLIM NPOCMOTPOM CXeMbl, MOXHO YBUAETb, Kak PUCYHOK CXEMbI UNW NnaHa ByaeT pasgaeneH Ha
CTpaHuLbI.

Konum - rpynna

CnyxvT Ans onpegeneHys yncna u cnocoba neyvaTu Konui.
Yucno konun Yucno nevaTaembix KONmin.
Paso6parb no konuam MeyaTb KaXaom Konum oTAeNbHO.

YcTraHoOBKA - KHONKA

OTa KHOmMKa BbI3bIBAET CUCTEMHOE ANAaNoroBoe okHo, Crnyxallee ona yCTaHOBKU NMapamMeTpoB pa6OTbI npuHTEpa (nn0TTepa).

CmMoTpu Takke: Menro Paiin, komanna PopMar rmeyatr pUcyHKa, KoManza [IpeaBapUTeapHbIi IPOCMOTD PUCYHKA.

8.1.11 IlpeaBapuTenbHbI NPOCMOTP PUCYHKA - MeHIO Daiin

BbI30B 3TO# KOMaH/bI TPUBEIET K BHICBEUUBAHUIO OKHA lIpeBapUTENbHBIA OIPOCMOTP PUCYHKA.
DTO OKHO JJa€T BO3MOXKHOCTb YBHJIETh, KaKk OyJET BBITIAJCTH MeUaTaeMblii PUCYHOK C pa3ieiicHUEM
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Ha CTpaHUObI IICPCHd BBIIIOJIHCHUCM KOMAHIbI Ileuats PUCYHKA, 4YTO IIO3BOJIACT OLCHUTDH
MMPaBHUJIbHOCTD IINIAHUPOBKH PUCYHKA Ha CTPpaHHUIIaAX 0e3 ero HpeHBapHTCHBHOﬁ pacIriCcu4aTKu.

1 PRZYK1.GRD - [MpeasapuTensHbii NpocMoTp cXémbl - MToru: pucydox: B 1]
[R ®ain [paeka Bua Oavnee Pacuwetel Wrorw MNapamerper Okno  Cnpaeka _|E|i|

DECHEARDTRT I BR MA@ ® @ 5 4 4

R/ 4 JLaHHEIE }\Ir’lmrw,-‘

| 0ED 1255 |ﬂpenBapMTeanb||I| NPOCHOTP HAY2PHEHHDN CHEMBI.

Puc. 8.10. OkHO NpeaBapuUTenbHOro NPOCMOTPa pUCYHKa

Ecnu aktyanbHbeIM sBIsieTcs OKHO [laHHble - PUCYHKM Wi HE ObUIM BBINIOJHEHBI pacyeThl (HET
UTOTOB PacueToB), IPEABAPUTEIbHBIN MPOCMOTpP OyJET KacaTbCsi CXEMbl C JIAaHHBIMHU Ul pacueToOB
WM IUIAHA, 3 B OCTAJIBHBIX CIIy4asX MPeABapUTEIbHBIA IIPOCMOTP IPEACTABISAECT PUCYHKH C UTOTaMU
pacyeTos.

[€,| — w1 GbicTporo BBI3OBAa KOMaHIBI CIyXHUT KHoNka IlpeaBapure/bHbIH mpocMoTp

PUCYHKA, HAXOOAIIAsACA Ha HAHCIN OCHOBHBIX (l)_y_gKngI MPpOrpaMmabl.

B cnydae, ecnu miaHuMpoOBKa PUCYHKA Ha CTPAaHULE HEYMECTHA, TO CYLIECTBYET BO3MOXKHOCTH
BBO/Ia U3BMEHEHUH C MOMONIBI0 KOMaH1bl POpMAT EYaTH PUCYHKA.

CmoTpu Takke: Menro Paiin, komana [eyats pucyHka, koManaa [IpeaBapUTEIbHBLA TPOCMOTP PUCYHKA.

8.1.12 dopmar neyaTn pucyHka - MeHI0 DaiiJ

Komanna ®opmar neyaTtu pMCyHKAa CIY)KUT JJIs1 YCTAaHOBKHM MaciiTaba meyaTaeMoro pHCyHKa,
napaMeTpoB CTPAHMIL U IPYTUX [apaMeTPOB BbIBOJIA HA MIOTTEP WM IPUHTEP.

— 175 OBICTPOTO BbI30BA KOMAaHJABI CIY)KUT KHONKa @opMaT mne4yaTH PHCYHKA,
HaxXo/sAUIasics Ha aHeJId OCHOBHBIX ()YHKIIUI IPOrpaMMBbl.

[Tocne ee BbI30Ba Ha AKpaHE MOSBUTCA AUATIOroBoe OkHO PopMmar neyaTw pUCYHKA, C IIOMOLIbIO
KOTOPOrO MOXKHO OIPENENIUTh THUIl IUIOTTEpa WM MPHUHTEPA, pa3Mepbl CTPaHUIl, CIIOCO0 MoJauu
Oymaru, MacuITad ne4araeMoro pucyHka, napaMmeTpbl CTPAHHIIbI.

Hwke onucanbl 3HaU€HUS OTJENBHBIX MOJIEH B TUAIOTOBOM OKHE.

Il10TTEp WM PUHTEP - PACKPBHIBAIOIIMIACH CIIUCOK

Cnncok CIy>Xut ana BbI6OQa nnoTTepa unn nNpuHTepa, NnpegycMoTpeHHOro Ana nevyaTtn NToroB pac4eToB B d)opme PUCyHka.
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Pa3zmep Oymaru - pacKpbIBalOIIMIiCs CIIMCOK

Cnicok crnyxuT ans Bolibopa pasmepa 6ymaru, NCrosnb3yemMon NoTTEPOM UMW MPUHTEPOM.

IHopauya Oymaru - pacKpbIBaIOLIMIICA CIIMCOK

Cnncok CNYy>XUT ANA yCTaHOBKU cnocoba nogayu 6ymarV| Ha nnoTTepe nnu npuHTepe.

P opMar Nevaru E3

MNnorrep AW NpHHTER

MpuHTep No ymoasaHHo j|

Pasmep tymaru
{44 210 x 297 1m =

Monava Gymaru

|Bepxuuﬁ noToK j|
rMona 0 pHeHT auMA Gymar

Bepanee (] " Knumnan

Huxnee cH b

= + AnbGoMHan

flence om

Mpasoe E cm | [Macwrat pucynk
rMewararte |1:1l]l] j|
Ol prs Macuras I'IDfIbSDB.1I

" BHAMMBIA $parMeHT

[+ Meyatb B UEETE

‘,\/ ........... |] k ........ | ‘x Srorer | ‘ ? EnpaBKal

Puc. 8.11. Quanorosoe okHo dopmat neyatu

Ious - rpynna

Ipynna no3BonsieT onpeaenuTb Noss Ha CTpaHuLe.

BepxHee OnpegensieT BepxHee none Ha cTpaHuue.
HwxHee OnpegensieT HkHee None Ha CTpaHuLUe.
JleBoe OnpegensieT NeBoe nore Ha CTpaHuLe.
MNpaBoe OnpegensieT npaBoe norie Ha CTpaHuLe.

IHeyarars - rpynna

B aton rpynne MOXHO onpenenutb cnocob neyatn PUCYHKa Ha nnoTTepe Unmn npuHTepe

Becb pucyHok BbiBOONTCH BECb PUCYHOK.
Bugumbin coparmeHT BbiBOAgUTCA hparMeHT CxeMbl UnK NnaHa, BUAVMbINA B aKTUBHOM OKHE C PUCYHKOM.
MeyaTtb B UBeTe BbiBOAWTCH PUCYHOK B LIBETE.

Opuenranus Oymaru - rpynmna
B aT0MI rpynne MoXHO onpeaenuTb OpUEHTaLIMIO pUCYHKa Ha Bymare.

KHunxHasn MeyaTb BepTUKanbHas.

Anb6omHas MeyaTb ropusoHTanbHas.

MacmTab pucyHka - rpynmna

CnyxuT Ans onpeaeneHus maclutaba BbIBOAVMOIO pyUcyHKa. V3 crivicka MoXHO BblBpaTh OAWH U3 TUMOBLIX MacLLTaboB pUCyHKa U B
penakTupyemom none Macwrab nonb3oBatens 3agate CO6CTBEHHbIV MacluTab n3obpaxeHust.

CmMoTpu Takke: Menro Daiin, komana [eyats pucyHka, komanaa [IpeaBapUTeIbHbI IPOCMOTP PUCYHKA.
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8.1.13 Bruixoa - menro ®aiin

OTa KOMaH/1a CIYXXUT JJIs1 OKOHYaHUs paboThI TPOrpaMMBbl.
Econ TCKYIINC JAHHBIC ObLIHN MOI[I/I(l)I/IHI/IpOBaHBI, a oIngusd aBTOMATUYCCKOI'O COXpaHCHUSA JAHHBIX 110
OKOHYAHUIO paboThl BeIKIOYeHA (cM. p.8.7.1. [lapamerpsnl — menio [lapamerpsl Ha cTp. 155), TO
nporpaMMa Iepe]] OKOHYaHUEM Pa0OThI 3alpaliuBacT, CICAyeT JIM COXPAHATh TEKYIIUe JaHHBIC Ha
JTACKE.

CMmoTpu Takxke: Menro Paii.

8.2 lNpaBka - MeHIo

Menro IIpaBka CcOACpKUT KOMAaH[IbL, CBSI3aHHBIE C ONEpAalUsIMU  PEIAKTUPOBAHUSA,
BBINOJIHAEMBIMU IIPH BBOJIE JAHHBIX HA CXEMeE B TaOJIUIaX U PUCOBAaHUU IUIAHOB TaXKeil.

i - PRZYK1.GRD [_ (O x|
Paiin JIEZER BEuva  JanHeie Pacieter Wrorw MNapamerper OkHo  Cropaeka
G = OTrMEHMTE Alt+BkSp © ﬁ [;[l@ % {
& Bripezare Chrl - = =5
@ Konupoeare Crl+C > ¢
E Brraeume Chrl+f
Hpanure Del
Crpunnuposate Chil+G
PazrpynnupoeaTe Chrl+lJ
MepeHecT Ha apyrof cnof ... Chi+
CozaaTe Gnok Ctrl+B
CNeaumowMi 3T am
P astHOuTE BASED
P astHosuTE BApaBo
JTofpasure ENeBo
OTofpasuTe ENpago
215 11.00 |Dnepauuu, CEAZAHHEIE C PELAKTHPOESHHER TAAMHL W PMCYHKDE, KOMHMPOEaH

Puc. 8.12. PackpbiToe MeHio NpaBka

B coctaB MeHI0 BXOJIAT CIICIYIONINE KOMAHIbI:

OTMEHUTH — OTMEHa MOCJEAHEH onepanuy peIaKTUPOBAHUS;

Boipe3aTth — TepeMeIIeHre BhIIeTICHHOTO hparmMeHTa B Oydep oOMeHa;

KonupoBartb — KOMHPOBaHME BhIACIEHHOTO (pparmMeHTa B Oydep oOMeHa;

BcraButh — BCTaBKa cofiepkuMoro 0ydepa ooMeHa;

YiaauTb — yZAaJeHUe BBIJICICHHOTO ()parMeHTa;

CrpynnupoBarb — TIpYIIUPOBKA BBIJCICHHBIX JJIEMEHTOB PUCYHKA,

PasrpynnupoBarb — OTMEHa TPYIIUPOBKU rpadu4ecKux 00BEKTOB
(pasrpynnupoBaHHe);

IlepenecTu HA APYIoii — WM3MEHEHHE CJI0s yKa3aHHBIX TpapuiIecKuX 00BEKTOB;

caoi

Co3jaTthb 0J0K — CO3JaHHe HOBOro Ipaduyeckoro O0J0Ka B BHJE DJIEMEHTOB,
BBIJICTIEHHBIX Ha PUCYHKE;

Caenyomuii 3Tax — pa3MHOXKEHHE  BBIIEJICHHBIX DJJEMEHTOB pPHUCYHKAa Ha
CIICAYIOIIEM 3TaXE;

PasMHOKHMTD BJI€BO — Ppa3MHOXKEHHUE BBIACICHHBIX JIEMEHTOB PHUCYHKA BJIEBO;
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Pa3MHOKNTH BIPABO — pa3MHOXEHHE BBIZICJCHHBIX 3JIEMCHTOB PUCYHKA BIIPABO.

OT100pa3uTh BJ1€BO — TPOUCXOJUT 3EPKATHHOE OTPAKECHUE BIICBO BBIICICHHBIX
00BEKTOB;

OT00pa3nuTH BIPABO — MPOHUCXOJUT 3EPKAIbHOEC OTPAKEHHE BIPABO BBIACICHHBIX
00BEKTOB.

CMOTpM TakKe: BBoj IaHHBIX Ha CXEME.

8.2.1 OtrmenuTsh - MeH10 [IpaBka

BbI30B 3TOI KOMaHbI MPUBEAET K OTMEHE MOCJIEIHEN MPOBEACHHON ONEPALNK PEIaKTUPOBAHMUS,
€CJIM CYIIECTBYET TaKasi BO3MOKHOCTb.

K7 — AJId 6BICTp0FO BbI30BA KOMAHZbI CIYXUT KHOIIKA OTMeHHTb, HaxoadAmasAcs Ha

ITaHCJIM OCHOBHBIX (l)ggKgHﬁ MPpOrpaMmal.

@ — KOMaH/y MOXHO TaKXe BbI3BaTh, HAKUMasi komOuHaiuio kiasuin Alt+BkSp.

CmoTpu Takke: Menio [IpaBka, BBoJI JaHHBIX HA CXEME.

8.2.2 Bmipe3atrb — meH10 [IpaBka
KOMaHI[a CIIY)XXUT [UIA YOAJICHUA BBIACICHHBIX rpa(bnqecxnx 9JICMCHTOB Ha PHCYHKE U

nepemMerieHus ux B Oydep oomeHa.

Coxpanennsle B Oydepe oOMeHa TaHHBIE MOXXHO BCTAaBUTHb B JPYro€ MECTO PUCYHKA, UCIIONB3Ys
KOMaHAy BcTaBuTs.

& — 175 OBICTPOro BBbI30Ba KOMAH/bBI CIYKUT KHONKa BbIpe3aTh, Haxonfmascs Ha
HaHEeIH OCHOBHBIX (DYHKIIMI OPOrpaMMEI.

@ — KOMaHJy MOXHO TaKXe BBI3BaTh, HaKuUMas koMOuHanuio kimasum Ctrl+X wmmm
Shift+Del

CmoTpu Takke: Menro [paBka, komana BeraBurs, komania Komposarts, BBoJI JaHHBIX Ha CXEME.

8.2.3 KonupoBarts — meH1o IIpaBka

Komanpa ciy)kuT Ui KONHMPOBAHUS BBIICICHHBIX TpaduvecKux OOBEKTOB Ha PUCYHKE H
nepeMenieHuss ux B Oydep oOMeHa. Xpansmuecss B Oydepe oOMEHa JaHHBIE MOXXHO BCTaBUTH B
JPYroe MecTo TaOJIUIIbI, UCTIOJB3Ysl KOMaH Iy BcTaBuTh, BBI3BaB ee n3 MeHIO [IpaBKa.

— AJId 6BICTpOFO BbI30Ba KOMAH/JbI CIIYKUT KHOIIKA KO]IP[pOBaTb, HaxoJAmasiacsa Ha

OaHEJI OCHOBHBIX (l)!gKllI/Iﬁ IMpOrpaMMmBbl.

@ — KOMaHJy MOKHO TaKXX€ BbI3BaTh, HakuMas kKomOuHanutoo kiaaBuim Ctrl+C wmm
Ctrl+Ins.

CmoTpu Takke: Menro [IpaBka, komanaa BeraButs, komania Beipe3ats, BBoJI JaHHBIX Ha CXeMe.

8.2.4 BcraButh - MmeH1o [IpaBka

BbI30B 3TOI KOMaHIbl TNpUBEAET K BCTaBKE B PHCYHOK OOBEKTOB M3 Oydepa oOMmeHa.
CooTBeTCTBYIOIIME OOBEKTHI MOYKHO MTOMECTUTH B Oydep oOMeHa, ucroinb3ys koMan sl KonupoBars
uny BeIpes3aTs, BbI3bIBacMbIe U3 MEHIO [IpaBka.
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Tocrie ee BbI30BA Kypcop MBIIIK HpuMeT hopmy Gydepa oOMeHa E2. B 5T0 BpeMs Hy)HO KypcopoM
MBIIIN YKa3aTh MECTO BCTaBKU COJEPKUMOro Oydepa oOMEHa M HakaTh JIEBYIO KIIABHIIY MBIIIH.
3arem Aeprka Ha)KaToil JIEBYIO KJIABHIIY MBIIIHU, IEPEMECTUTH BCTaBlsieMble Tpaduueckue 00BHEKTHI B
3aJJaHHOE MECTO U OTITYCTHUTb JIEBYIO KJIABUIITY MBIIITH.

E — AJId 6I>ICTpOFO BbI30OBa KOMAHAbI CIYKHUT KHOIIKaA BCTaBI/ITb, HaxogAmasACsa Ha

a”"HCJIM OCHOBHBIX (l)!gKllHI’I IMPpOrpaMmBal.

@ — KOMaHJy MOYKHO TaKX€ BbI3BaTh, HaXMMas KomMOuHanutoo kiapuim Ctrl+V wmm
Shift +Ins.

CmoTpu Takke: Menro [paBka, komanaa Konuposars, komania Beipe3ats, BBoI JaHHBIX Ha CXeMe.

8.2.5 VYnamutsb - menio IlpaBka
Komansa npuBesieT K yaJeHUIO BBIJIETIEHHBIX 00BEKTOB C PUCYHKA.

@ — KOMaHy MOKHO BbI3BaTb, HAXKUMaAs KJIABUIITY Del.

CwmoTpu Takke: Menro [IpaBka, komatia Beipes3ars, BB 1aHHBIX Ha cXeMe.

8.2.6 Crpynnuposarth - meHio [IpaBka

[lo sToii KOMaHIE NPOMCXOTUT TPYINIUPOBKA BBIIEICHHBIX Ha pUCYHKE 00BekToB. Ilocne
TPYNIUPOBKYU CTPYMNITUPOBAHHBIE OOBEKTHI TPAKTYIOTCS KaK OUH OOBEKT.

@I — AJId 6BICTp01"O BbI30OBa KOMAaH/IbI CIIYKHUT KHOIIKA CprHHHpOBaTb, HaxogAmasacsa
Ha IIaHEJIM OCHOBHBIX KIHMH IIPOrpaMMBEI.

@ — KOMaHy MOKHO TaK’K€ BbI3BaThb, HAKHUMaA KOM6I/IHaHI/IIO knasum Ctrl+G.

CmoTpu Takke: Menio [IpaBka, komanna PasrpynnupoBats, BBoJI 1aHHBIX Ha cXeMe.

8.2.7 Pasrpynnuposats - MeH10 IIpaBka
ITo KoMaH/ie MPOUCXOIUT OTMEHA IPYNITMPOBKH BBIICIICHHBIX Ha PUCYHKE I'PYIIIT OOBEKTOB.

ma — g OBICTPOTO  BBI30Ba KOMAaH/BI CIY)KUT KHOMKa Pa3rpynmupoBarhb,

B
HaxogAmasacsa Ha HaHCJIM OCHOBHBIX (l)!gKllI/Iﬁ IMpOrpaMMmBbl.

@ — KOMaHy MOKHO TaK>KC BbI3BaTh, HAJKHUMaA KOM6I/IHaHI/IIO knaum Ctrl+U.

CwmoTpu Takke: Mento [IpaBka, komanaa CrpynmupoBaTh, BBOJI TaHHBIX Ha cxeMe

8.2.8 Ilepenectn Ha npyroii ciaoii - meHio IlpaBka

Komannma ciyxuT A mnepeHoca BbIICJIEHHBIX Ha pPUCYHKE OOBEKTOB Ha JIPyrue CIIOH.
CraniapTHbIe 3JIeMEHThI PUCYHKa (TpyOOIPOBOIBI, OTOMUTENbHbIE TPUOOPHI, apMaTypa, MePEKPHITHUS
U T.I.) MIPUIKCBHIBAIOTCS HA MOCTOSIHHO K CBOMM CTaHJAPTHBIM CIOSM. 3aTO JIMHUM, OKPYXHOCTH,

TEKCTHI U T.I1. (3JIEMEHTHI, BeIOMpaemble ¢ 3akaaaku I'papuka j 4 A na nasenn GYHKIMIA pUCOBaHMSA)
MOTYT OBITh IPUIIMCAHBI K IPOU3BOJIBHOMY CJIO0, CO3/TAHHOMY I10JIb30BaTEIEM.

I[Tocnie BbI30Ba KOMaH/bI BHICBETHTCSl JUaioroBoe oKHO ClIoM PUCYHKA, I71€ HYXKHO BbIOpaTh HOBBIE
CIIOH, TPELYCMOTPEHHbIE JUI YKa3aHHBIX OOBEKTOB. OOBEKTHI MOTYT OBITH MEPEHECEHbI TOJIBKO Ha
CJIOU, CO3JaHHBIE TTOIL30BATENEM MIIM Ha CTAHAAPTHBIM CJIOM C CHMBOJIOM ,,0”.

CmMmoTpu Takke: Menio [IpaBka, BBoJI JaHHBIX HA CXEME.
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8.2.9 Co3nartsp 010k - MeH10 [IpaBka

Bb130B 3T0i KOMaH[IBI MPUBEET K CO3JAHHI0 HOBOTO OJi0Ka B BUJE TpadUUYECKHMX OOBEKTOB,
BBIJICTICHHBIX Ha PUCYHKE. BIOKM MOTyT OBITh 3aTE€M BCTABIIEHBI B MPOM3BOJILHOM MECTE€ PUCYHKA B
TEKYIIIEM U HOBOM MPOEKTaX.

@ — KOMaH/y MOXHO BbI3BaTh, HOKMMasi komOuHanuio kinasui Ctrl +B.

CwmoTpu Takke: Menro [IpaBka, BBojI TAHHEIX Ha CXEME.

8.2.10 Cuenyrommii 3Tax - menio [IpaBka

KOMaH,I[a PASMHOKACT Hd CIACAYIOMCM 3TAXKC BBIJICJICHHBIC HA PUCYHKC Fpa(bI/I‘IeCKI/Ie OOBEKTEHI.
OTta orcpanus MUpPOKO IPUMCHACTCA IIPU CO3AAHUN JAaHHBIX IJIA ITOBTOPAIOIICTOCA 060pyI[OBaHI/IH Ha
CIICAYIOIIUX dTaKax.

— ans OBICTPOro  BBI30BAa KOMAaHIbl CHYKUT KHomka Coenyommii 3Tak,
Haxojsdmascs Ha maHend (YHKIUN pUCOBaHUS B 3akianke Pa3sMHo:keHHe W
0JI0KH }\Eﬁ'f

Co3maBast ouepeHbIe ITAXH, MPOrpaMMa YBEITMUMBAET CHMBOJIBI YYACTKOB U TioMerieHui Ha 100

w Ha 1000. Ha 370 cnexyer oOpatuTh BHUMaHUE ITPH HyMEPAIIUU YJIE€MEHTOB 000PYIOBAHHSI.
COOTBETCTBEHHO HYMEpys JJIEMEHTHI OOOpYIOBAaHHS W IUIAHHPYS OYEPEIHOCTh BBOJA JAHHBIX,
MOYKHO 3HAYHUTENIEHO YCKOPUTH MPOCKTHBIE PAOOTHI.

[TapameTpsl yBeTHMYCHHUST HOMEPOB YYaCTKOB M MOMEIICHUH MOXHO YCTaHOBHTH B JIMATIOTOBOM OKHE
[TapameTpsl paOOThI MPOrpaMMbl, BBI3BIBAEMOM M3 MEHIO llapamerpbl NpW MOMOINM KOMAaHIbI
ITapameTpsbl.

CwmoTpu Takke: Menro [IpaBka, komana Pa3MHOKHITG BI€BO, KOMaH1a Pa3sMHOKWTE BIIpaBo, BBOJI TAHHBIX HA CXEME.

8.2.11 Pa3MHOKMTH BJIeBO - MeHIO [IpaBka

KOMaHI[a PA3MHOKACT BJICBO BLIJACJICHHBIC HA PUCYHKEC rpa(bnqecxne OOBEKTEHL.
OTta oncpanyAa MUPOKO MPUMECHACTCS IIPU CO3AaHUHN JAHHBIX IJIS ITOBTOPAIOIICTOCA O60py,Z[OBaHI/IH.

(=[] — AJId 6BICTpOFO BbI30OBa KOMAH/Ibl CIIYKUT KHOIIKA Pa3MHOXHUTH BJIEBO Ha IIaHEIH

dyHKUMIi pucoBanus B 3aKiaake PasMuoxenue u 610Ku o=

PazmHOXast BbIgeneHHbIe Tpaduyeckue OOBEKTHI, MpOrpaMMa HyMEpPYeT CHMBOJIBI YYacTKOB,

nomerieHnit. Hy)xHo oOpaTuTh BHUMaHKHE HAa HYMEPAIIUIO JIEMEHTOB 000pyI0BaHUSI.
COOTBETCTBEHHO HYMEpysl 3JEMEHTHl OOOpYIOBaHHUS M IUIAHUPYS OYEPETHOCTh BBOJA JIAHHBIX,

MOYHO 3HaYUTEIIbHO YCKOPUTH MIPOEKTHBIE paOOTHI.

CmoTpu Takke: Menro [paska, komanaa Cleayrolunii 3Tax, KoMaH1a Pa3MHOKHTE BOpaBo, BBOJI JAHHBIX Ha CXEME.

8.2.12 Pa3MHOKHTH BrpaBo - MeHI0 IIpaBka

Komanna pazmMHokaeT BOpaBo BbIJIEIEHHBIE HA PUCYHKE I'papruecKue 0ObEKTHI.
Ora onepanys LIMPOKO IPUMEHSETCS IPU CO3[JaHUN TaHHBIX JUIS TOBTOPSIOLIETocs 000pYyA0BaHUSL.

[} — 77151 OBICTPOro BHI30Ba KOMaH/IbI CIYKUT KHOTIKa Pa3MHOKMTH BIPaBo Ha IaHeIu

dyHKUMIA pricoBaHMS B 3aKiake PazMHokeHHE U 0JIOKH }\Ej

PazmHOXast BbIIeNeHHbIe Tpaduyeckue OOBEKTHI, MpPOrpaMMa HyMEpYyeT CHMBOJIBI YYacTKOB,
nomenieHnid. Hy)kHo 00paTuTh BHUMaHKHE Ha HYMEPAIHIO AIEMEHTOB 000PYI0BAHHS.
COOTBETCTBEHHO HyMepys 3JeMEHTbl OOOpYIOBaHUS M IUIAHUPYS OYEpPETHOCTh BBOJA IAHHBIX,
MOYHO 3HaYUTEIILHO YCKOPUTH MIPOEKTHBIE paOOTHI.
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CwmoTpu Takke: Menro [paBka, komanna ClleIyroImii 5Tax, KoMaHa PasMHOKHTE BIE€BO, BBOM TaHHBIX Ha CXEME.

8.2.13 Oro0pa3uTs BieBo - meH1o [IpaBka
ITo KoMaH/Ie MPOUCXOIUT 3ePKATTbHOE OTOOPaKEHHE BJIEBO OOBEKTOB, BBIICIICHHBIX Ha PUCYHKE.

-“E\ — AJId GBICTpOFO BbI3OBa KOMAHAbLI CIYXKHUT KHOIIKa OTOﬁpa?pI/ITL BJI€EBO,

HaxogAmascsa Ha HaHCJIU OCHOBHBIX (l)!gKllHI’I IMpOrpaMMmBbl.

CwmoTpu Takke: Menro [IpaBka, komanna OToOpasKuTh BIPaBo, BBOI TaHHBIX Ha cxeMe.

8.2.14 OtoOpa3uth Bnpaso - MeHio [IpaBka

[To xomMaH/1e MPOUCXONT 3EPKATEHOE OTOOpaKEHNE BIIPABO OOBEKTOB, BHIACICHHBIX HA PUCYHKE.

Ak — uig  OBICTPOTO BBI30BAa KOMAaHABI CIYyXHT KHonmka OTo0pa3uTh BHpaBo,

HaxogAmasacsa Ha HaHEJIM OCHOBHBIX (l)gE:IKgI/II\/JI MpOorpaMmabl.

CwmoTpu Takke: Menro [IpaBka, komanaa OToOPa3HTh BIEBO, BBOM MaHHBIX Ha CXEME.

8.3 Bupg - MmeHIO

Meno Buja conepXKUT KOMaHABI, CBSI3aHHBIE C MAHEISIMH WHCTPYMEHTOB W OKHAMH ISt
rpauIecKoro BBOIA JAHHBIX HA CXEME U TIPECTABICHHUSI HTOTOB B rpaduieckoit hopme.

i - PRZYK1.GRD [_ (O x|
Paiin Mpaeka DanHee  Pacyeter Mrorw Mapametrpe Okno  Chpaeka
0 = E [MaHENW WHCTRYMEHTOE .. ﬁ [;[l@ @c
_— MNoBopoT B okHe -
@ £ Q 5 CeoicTEa pUCYHKS ... > P|| =
RE & . F7 -
Zoom - Fa
Z00M - BECE PHCYHOE, Ciil+Z

Z00m - BoA 0A1aCTE pHCOEaHHA  Cirled

200 - PRArMEHT PUCYHES Clrlaf
Z00m MAaEHD Chri+E
Mpeabayw il mMacwrat FE
MeperelneHue pucyHra Cir+1

MoQYMCTHTE pHEYHOK, F&

215 11.00 |HCTaHDBKa NAparETPOE BMLA PHCYHEOE.

Puc. 8.13. PackpbiToe meHio Bug

B cocraB MeHI0 BXOJAT CIICAYIOIIUE KOMAH/IbI:

[TaHeay MHCTPYMEHTOB OTOOpaXEHHE WU CKPBITHE MaHEeIe HHCTPYMEHTOB;

[1oBOpOT B OKHE — TIOBOPOT I10 YaCOBO# CTPEITKE BU/Ia C PUCYHKOM;
CBOJiCTBa PUCYHKA — YCTaHOBKA CBOMCTB aKTYyaJIbHOTO BHJIA PHCYHKA;

Zoom + — yBeIMueHHe MaciTada aKTyaJbHOTO PUCYHKA;

Zoom - — yMEHBIIIEHHE MacIITaba aKTyallbHOTO PUCYHKA;

Z00m - BECh PUCYHOK — YCTaHOBKa MacmiTaba akTyalbHOIO PHUCYHKA TaK, YTOOBI

OH OBLJI BECH BUJIEH;

Zoom - Bcs 00J1aCTh PUCOBAHUS yCTaHOBKA MaciuTada aKTyaJlbHOTO PUCYHKa TakK, YTOObI

ObL1a BHJIHA BCS 00JIACTh, IOCTYIHAS JIJIsl PUCOBAHMS,
Zoom - pparMeHT pUCyHKa — BBIOOp pOCMATpPUBAEMOT0 (pparMeHTa pUCYHKa;

Z0oom IUTaBHO — TUIaBHOE M3MEHEHUE MaclITaba pUCYHKa;
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[penpyiymuii MaciTad — BOCCTaHOBJICHHUE MPEABIAYIIETO MacIiTada pucyHKa;
[IepemenieHUE PUCYHKA — NepeMENICHUEe PUCYHKA,;
[TOTYUCTUTH PUCYHOK — TIOJYHMCTKA BUJTUMBIX PUCYHKOB.

8.3.1 IlaHesiu MHCTPYMEHTOB - MeHI0 Buj

Bri6op 3TOl KOMaHABl O0TOOpaXkaeT AMAIOroBoe OKHO llaHenw MHCTPYMEHTOB, Ciy)Kaulee s

YCTaHOBKI/I BrJa NaHCJIU OCHOBHBIX (l)¥[;IK[]I/II\/'I H[ZOF[Z&MMBI NN IaHCIN (l)g[;IK[]I/II\/'I [ZI/ICOBaHI/Iﬂ.

OToOpasHTE NaHenM MHCTPYMEHTOE |

[+ MaHens 0cHOEHER YHKLMIEA NROrpatdtdsl

[+ MaHens GyHKLMIE pHCOBAHWA.

‘:\/ .......... Dk ....... | ‘x DTmeHal ‘? anaBKal

Puc. 8.14. [lnanorosoe okHO [NaHenn MHCTpyMeHTOB

CmMoTpu Takke: Merro Bu.

8.3.2 IloBopoT B OKkHe - MeHI0 Buj

Br16op KOMaHIBI TPUBEIET K IMOBOPOTY IO YaCOBOW CTPEIKE YacTH OKHA JUIsl PHCYHKA W
TaO0JIMYHOU YacTy B okHe [laHHbIe - PucyHkn wiu HUToru - PucyHkm

CmMoTpu Takke: Menio Buji, BBoJI JaHHBIX HA CXEME.

8.3.3 CaoiicTBa pricyHka - MeHI0 Bun

Komanga Be3biBaer auanoroBoe okHo CBodctBa pucyHka (Puc. 8.15), koTropoe mno3BoisieT
YCTaHOBUTD CBOMCTBa AKTYAJIbHOT'O PUCYHKA.

@ — KOMaHAy MOKHO BbI3BaTh, HAXKUMaAsA KOM6I/IHaLII/IIO kiasuia Ctrl +G.
Macwras ‘Z Teryw e cnoml j|
rMorMowe NpH PHEDBaHKK TEKYWErD BMaE | [ BeleneHue ofbekToB Ha pHCYHKE |
[ Cerxa: - Ll E&T BRILEAEHHOMD OfEEKTA:
| [ Temuosenenwa j|
¥ War: EE e LleeT ykazaHHorMD oSekTa:
[+ FopusoHTanbHaA AHHERKA | |:| 3eneHbii J|

|7 BeprukancHas nHHeRKa LlEeT BRLENEHHOND YkasEIEaEMOrD OdbeKTa

| [C]Tonyton J|

{+ BogEnWTh OBEKTH B OKHE

[~ MpHMEHUTE ANA BCEX BHAOE

" BolaenHThk NEpPeceranHe ofbekTH
[+ Momowb B coeaMHEHHH

[~ Pucosanue B pexure OPTOD

‘ V CTaHnapTHEIE CEOHCTES |

| [paBk.a cnoA pUcyHKa | |\/ ----------- 0 k” x OTrieHa ” ? Cnpagka

Puc. 8.15. [lnanorosoe okHO CBOWNCTBA PUCYHKa.

Hwuxe onmcaHsl 3Ha4eHUS OTACIBHBIX ITOJICH B JHAJIOTOBOM OKHE.
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Maciura0 - 1moJjie TEKCTOBOE

[Mone TekcToBOE CNY>XUT ONA YCTaHOBKU aKTyanbHOro Bnuaa puCcyHkKa.

TexkyLmii cJIOH - CIUCOK PaCKPbIBAIOLIMIiCS
B cnucke MoxHO YCTaHOBUTb, Kakon croW nonb3oBartens craHet TeKylMM crnoemMm Ana BHOBb BCTaBIIAEMbIX NNHUA, Opr)KHOCTeVI,

NpsIMOYrOSIbHUKOB, TEKCTOB (rpadhuyeckne o6bekThl ¢ 3aknaakv Mpadmka }\i;{ Ha naHenu yHKLUNIA PUCOBAHNUS).

ITomous prcoBaHMsl B TEeKYIIeM BH/e - Fpynmna
Ipynna no3BOssieT yCTaHOBUTL NapamMeTpbl paboTsl MPOrpaMMbl, NOMOratoLLMe PUCOBATb.

CeTka BbigeneHve atoro nonsi Belbopa NpuBeaEeT K BbICBEUMBAHUIO CETKW, obrierdatoLlen onpeaeneHme KoOopauHaT areMeHToB
pUCyHKa. PSaom B TEKCTOBOM MOSE HYXXHO 3afaTb pa3mep CETKM.

LWar: Ecnun ato none 6yneT BblAENEHO, TO Kak pUCOBaHWE, Tak U NepemMeLleHne arEMEHTOB PUCYHKa ByaeT BbINOSHATLCS C
LiaroM, 3afjaHHbIM B COCEOHEM TEKCTOBOM mMorne. Takoe pelleHue obnerdaer coeduHeHue OTAEMbHbIX 3TIEMEHTOB
obopynoBaHus. Jepxa HaxaTou knasuwy Alt, MOxxHO pucoBaTh 6e3 wara, xoTs none LLar BbigeneHo.

FopusoHTanbHaA NuHenka BbigeneHne 3Toro nomns NpMBeOEeT K BbICBEUYMBAHWIO FOPU3OHTANbHOM NMUMHENKN B akTyarbHOM OKHe
PUCYHKa.

BepTtukanbHas NIMHenKa BblgeneHve aToro nons npuBedeT K BbICBEYMBAHWIO BePTUKaNbHOM NUHENKU B aKTyalrlbHOM OKHe
PUCYHKa.

MpumeHUTL ANA BCeX BMAOB

Ecnn ato none 6yueT BblAeneHo, TO napamMeTpbl YCTaHOBJIEHHbIE Bbille 6y,D,yT NPUMEHEHbI anda Bcex
BWOOB B aKTyasibHOM OKHE C PUCyHKaMW.

Bbisesienne 00beKTOB HA PUCYHKeE - Tpynia
Mpynna cnyxuT Anst yCTaHOBKW CBOWCTB BblAeNeHus rpacpuiecknx o6bekToB Ha PUCYHKE.
LiBeT BbigeneHHoro o6bekta Cnvcok CryxuT Ans BeliGopa LBeTa BbICBEYEHHbIX 0GBEKTOB Ha PUCYHKE.

LieeT ykazaHHOro o6bekta Cnncok cnykuT Ans BbiGopa LBeTa BbICBEYEHHbIX OGBEKTOB Ha PUCYHKE MPU NPUBIIVKEHUM K HUM
Kypcopa MbiLUu.

LiBeT BbigeneHHoro ykasoiBaeMoro o6bekta

Cnucok cryxuTt Aans Bolbopa LBETa BbICBEYEHHLIX OOBLEKTOB, KOTOpblE paHee Obinu BblAeneHbl, a
3aTeM ykasaHbl Ha PUCYHKE NPW NPUBIIVKEHUN K HUM Kypcopa MbILLN.

Bbiaenutb 06bLekThI B OkHe  BbiGop 3TOro nons onuuv npueedeT K TOMy, YTO Npu BblAeneHun o6BbEKTOB Mpy NMOMOLLM yKa3aHUst
obnactu BblgeneHus B Hel GyayT TONMbKO Te OGbEKThI, KOTOPblE MOMHOCTLIO HAXOAATCA B AaHHOM
obnacTn.

O6nacTtb

BblaerneHus

OébeKTbl

_
OO6BbeKTbI

BblneneHHble ............................ HeBblneneHHble

_ J

BblgenuTb nepecekarolme o6bekTbl

BbiGop 3TOro Monsi onumu NpuBEAET K TOMY, YTO MpY BblAENEHUN OGHLEKTOB MPU MOMOLUM YKa3aHWs!
obnactu BblgeneHus B Hel GyayT TONMbKO Te OGbEKTbI, KOTOpble MOMHOCTLIO HAXOAATCA B AaHHOM
06bnacTi unu nepecekaroT ee rpaHuLly.

143



8. CTpyKTypa MeHIo

O6nactb )

BblaerneHus

O6beKThbI
BblAENeHHbIe) -~ - c s :

Momoulb B coeanHeHnn  Boibop aToro mons npuBedeT K TOMy, YTO nporpaMMa BO BPeMsi pucoBaHWs OyaeT aBToMaTuyecku
COEAVHATb 3NeMeHTbl 060pyAOBaHMs, pacnonoXxeHHble 6M3Ko Apyr K Apyry. To No3sonseT obnerynts
coeanHeHve TpybonpoBoAOB, OTOMUTESbHBLIX MPMBOPOB, apMaTypbl U T.M.

PucoBanue B pexxume OPTO

BbiGop 3TOro nons BbI3OBET BKIOYEHWE OPTOrOHaNbHOrO pexumMa pucoBaHus. OH nomoraeT BbiCTpo
pvcoBaTb rOPU3OHTanbHbIe U BepTuKasnbHble NuHUKW. BpemeHHO pexum OPTO MOXHO BKMHOYMTL MpuU
HaxaTtum nesou knasuwm Shift.

CTraHaapTHbIe CBOICTBA - KHONKA

KHonka nossonset YCTaHOBUTb CTaHOAPTHbIE CcBOMCTBA PUCYHKa.

IIpaBka cJost pucyHKa - KHOIIKA

Haxatue Ha aTy KHOMKy MpvBEnET K BbICBEUYMBAHMIO AWMArioroBoro okHa Crou pUCyHKa, Aatoliee BO3MOXHOCTb Afis (popmaTMpoBaHus
OTAeIbHBIX CN0EB PUCYHKA.

CBoiicTBa pUCYHKa MOKHO YCTaHOBHTH B IIPOIECCE PUCOBAHMS IPHU TOMOIIM KHOIIOK CBOKCTB
pucyska (Puc. 8.16)

KHonku cBomcTB
puUCyHKa

° N

..

nnm@ﬁL

=)

[ [

Puc. 8.16. KHonku CBoicTBa pUCyHKa

CmMoTpu Takke: Merro Buji, BBoJI JaHHBIX HA CXEME.

8.3.4 Zoom + - menro Bua
KomaH/1a MpUBOIUT K YBEITMUYCHHUIO MacITada aKTyaJlbHOI'O PUCYHKA.

@ — KOMaHy MOKHO TaK’K€ BbI3BaThb, HAXKHUMaA KJIABUIITY F7.

CmMoTpu Takke: Menio Buj, komansr: Zoom -, Z0om - BECh PUCYHOK, Z0Om - BCsS 001aCTh PUCOBAHHMS

8.3.5 Zoom - - men1o Bun
KOMaH,Z[a HpI/IBOI[I/IT K YMGHBH_IGHI/IIO MacmTa6a AKTYAJIbHOI'O PUCYHKA.

@ — KOMaHJy MO>KHO BbI3BaTh, HakuMas kiasuury F8.

CmMoTpm Takke: Menro Buj, komanpl: Zoom +, Zoom - BECh PHCYHOK, Z0om - Besi 00JaCTh PUCOBAHUS
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8.3.6 Zoom - Becb PUCYHOK - MeHI0 Bujg

KOMaHZ[a YCTaHaBJIUBACT Macirad AKTYaJJbHOI'O PUCYHKA Tak, YTOOBl OH OBUI IOJHOCTHIO
BUJCH B OKHC.

@ — KOMaH/y MOXHO BbI3BaTh, HOKUMasi komOuHanuio kinasui Ctri+Z.

CmMoTpu TakkKe: Menro Bua, komanzps:: Zoom +, Zoom -, Zoom - Bcs 00JIACTh PUCOBAHMS

8.3.7 Zoom - Bcs1 00J1acTH pUCOBaHUSA - MeHI0O Buj

KOMaHI[a YCTaHaBJIMBACT Macirad AKTYAJIBbHOI'O PHUCYHKA Tak, yT0OBl OBLIa BHUJHa BCC
IMPOCTPAHCTBO, JOCTYIIHOC JIA pUCOBAHUA.

@ — KOMaHy MOHO BbI3BaTh, HOKMMasi KomOuHanuto kinasui Ctrl+A.

CmoTpm Takxke: Menro Bu, komanasl: Zoom +, Zoom -, Z0om - BeCh PUCYHOK, Zoom - hparMeHT PUCYHKA.

8.3.8 Zoom - pparmeHT pucyHnka - MeHro Bua

Komanna mo3Bomsier BbIOpaTh paccMmarpuBaeMblii (parmeHT pucynka. [locie ee BbI3oBa
KypCOpOM MbIIIM (Jepaka HAaKaTOM JIeBYH0 KJIABHIIY MbIIIM) HEo0X0AMMO BbIOpaTh
pOCMaTPUBAEMBIi (hparMeHT PUCYHKA.

@ — KOMaHJy MO>KHO BBI3BaTh, HOKMMasi KoMOMHanuto kinasuin Ctri+W.

CwmoTpu Takke: Menro Bun, komanmsr: Zoom +, Zoom -, Z0om - BeCh PUCYHOK, Z0OMm - BCSL 00J1ACTh PHCOBAHHSI.

8.3.9 Zoom miaBHO - MeHI0O Bun

Komanna nepexirodaeT mporpaMMy B pekUM IJIAaBHOTO M3MEHEHHs MaciiTaba pucyHka. [locne
ee BbI30Ba HEOOXOAMMO KypCOp MBIIIU (Jep:Ka HAKATOH JIeBYI0 KJIABUIILY MBIIIM) TepEeIBUTaTh
BBEPX C LENIBI0 YBEIMUYEHHS MaciiTaba UM BHU3 C IIETbI0 €T0 YMEHBIIICHUS.

Q — g OBICTPOTO BBI30Ba KOMaHABl CIYXHT KHomka IljaBHOe W3MeHeHHe
Macimrada, HaxosIascs Ha MaHean YHKIUA PHCOBaHUSI.
@ — KOMaHy MOXHO TaKXe BbI3BaTh, HAXHMast koMOuHaruo kiaasumr Ctrl+E.

CmMoTpu Takke: Menro Buj, komansis: Zoom +, Zoom -, Z0om - BECb PUCYHOK, Z0Om - BCSI 00JIACTh PUCOBAHMSI.

8.3.10 IMpeabiaymmii macmrad - meHo Bua
Komanza BbI3bIBaCT MpEeAbIIyIINI MacIuTad pruCyHKa.

Q — Juia OBICTPOrO BBI30BA KOMaHbl CIYyKUT KHomka Ilpenbimymmii macimrad,
HAXO/SIIasICS Ha MaHeIU (YHKIIUH PUCOBAHMSI.
@ — KOMaH/y MOXHO TaKXe BbI3BaTh, HAXUMas kiaBuiry F6.

CmoTpm TaKkke: Menio Bun, komanasl: Zoom +, Zoom -, Zoom - BeCb PUCYHOK, Z0om - Bcst 00JaCTh PUCOBaHHMS, Z0om
IJIABHO.

8.3.11 IlepememieHue pucyHKa - MeHI0 Bun

Komanna mnepexmrouaer nporpamMmy B peEXUM IepeMelleHus pucyHka. Ilocie ee BbI3oBa
KypCOPOM MBIIIH (Aep7Ka HA’KATOMH JIeBYI0 KJIABHMIIY MBIIIN) MO>KHO I1€PEIBUTaTh BECH PUCYHOK.

£ — ams OBICTPOrO BBI30BAa KOMAaHbI CITYyHUT KHomKka IlepeMenienne, Haxoasmasics
Ha HaHeIn KIIUHA PUCOBAHUS.
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@ — KOMaHy MOXHO TaK)Xe BbI3BaTh, HAKMMast KoMOuHaruio kiaasumr Ctrl+1.

8.3.12 IlogumcTUTh PUCYHOK - MeHI0 Bua

Bo Bpemst pucoBaHusi MOKET BO3HUKHYTh CUTYallus, B KOTOPOI pOorpaMMa OCTaBUT Ha dKpaHe
OTMETKH, NEPEMEIIEHHbIX U yJaJIEHHBIX OOBEKTOB (T.H. Mycop). BbIOOp 3TOIl KOMaHIbI BBI3OBET
MOJYHCTKY BUJA PUCYHKA B aKTyaJIbHOM OKHE.

<t — aus ObICTPOrO BBI30BA KOMaHABl CIYXHUT KHONKa IIOQYMCTHTH PHCYHOK,
Haxo/d11asica Ha NaHeau QYHKIUN pUCOBaHMUS.
@ — KOMaHJy MO>KHO TaKKe BbI3BaTh, HakuMas kinasunry FS.

8.4 [1aHHble - MeHIo

MeHnro IlaHHLIe COACPKUT KOMaHIbI, CIIyXKalluc I BBOJd MAHHBIX, CBA3AHHBIX C TCKYIIUM
IIPOCKTOM.

i PRZYK1.GRD [_ (O x|

Paiin [Npseka Bua Pacueter Mrorw Mapametpel OkHo  Cnpaeka

G = E Oowme ... Ctrl+0 @c
HoreweHun Chrl+P e

I',f:y £ Q T = Pucyneud Cirl+D =

@’ C)\!C)\ < -\E MaTepuans! cTpOMTEAEHEIE ... Chrl+bd

KoHcTpykuMa nognon. oron. npuaopos ... Chi+k

P OPMET CNOEE PHCYHKA ...

P OPMET STHKETOK 3NEMEHTOE ..
Mpaeka crMcka PHCYHEOE

BEon 0aHHEX B NpoekT

Puc. 8.17. PackpbiToe MeHto [1aHHble

B coctaB MeHI0 BXOOAT CJICAYIOIIUEC KOMAaH/IbI:

Oommue — BBOJ, OOMIMX JaHHBIX 00 O0O0OpYIOBaHWM W HApPaMETPOB
aCUETOB;

Iomemenus — BBOJ JaHHBIX O IOMEIIEHHUAX;

Pucynkn — rpaduueckuii BBOJ JAHHBIX HA PHCYHKaX W HaHECEHHE
AIIEMEHTOB 000PYIOBAHMS HA TUTAHBI ATAXKEH;

Marepuajbl — TIOTIOJTHEHHE KaTajora CTPOUTEIIbHBIX MaTEPHUAJIOB;

CTPONTEIbLHDIE

KoHcTpyKIns noamnoJ. — Karajor  KOHCTPYKIHMH  MOJNOJBHBIX  OTONUTEIbHBIX

oToIL. npudopa npudopoB;

DopMAT cJ10€B PHCYHKA — PEIaKTHPOBAaHHUE CIIOCB PHUCYHKa JJIsi HM3MEHECHHs I1IBETa,
TOJIITUHBI JIMHUH, CTHIISA U pa3Mepa mpudTa;

DopMAaT ITHKETOK — ¢opMaTUpOBaHWE BHEIIHETO BHUJA OJTUKETOK D3JIEMEHTOB

2JIEMEHTOB 000pyIOBaHUS, PACIIONOKEHHBIX HA CXEME;

HQaBKa CIIMCKA PUCYHKOB — pCAAKTHPOBAHMEC CIIMCKA PUCYHKOB, BXOIAIIUX B IIPOCKT.

CMoOTpM TaKkKe: BBoJ1 IaHHbIX.

8.4.1 OOmme — menio /lannbie

Komannma O6mme BbI3bIBacT nuanoroBoe okHo Jlanubie - O0mmue, cirykaiiee Ui BBoJa 00X
NAHHBIX, KACAIOIIUXCS IPOSKTHPYEMOT0 O0OPYIOBaHHS U IIAPAMETPOB PACUETOB.
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[Tonpobnas uHdpopMalrs 0 BBOAE OOIMIUX TAaHHBIX MPUBOAUTCS B MyHKTE 5.3. O01IMe JaHHbIE,
ctp. 18.

-~ — 717151 OBICTPOTO BBI30BAa KOMaH/Ibl CITY)KUT KHOIIKa O01me, Haxos11ascs Ha HaHeau
OCHOBHBIX ()YHKIIHN IPOTrPAMMBI.

@ — KOMaHy MOXHO TaK)Xe BbI3BaTh, HAKMMasi kKoMOuHaruio kiasumn Ctrl+O.

CmoTpu Takke: Menio [Jannsie, Boa ranbix, O0Ire JaHHble, BBOJ IAHHBIX HA CXEME.

8.4.2 Ilomeuenus — MeH10 /lanHble

Komanpa Be3bIBaeT nuanoroBoe okHo JlanHbie - [ToMelieHwus, ciyxaiiee sl BBOJA JaHHBIX O
HOMEIIICHUSAX OTAIUIMBACMBIX M O TE€X, Yepe3 KOTOPbIC MPOXOAAT TPYOOIPOBOIBI MPOSKTHPYEMOTO
o0opymoBaHusl.

[TonpoOHass mHpOpMaIuss O BBOJAE OOIIMX JAaHHBIX NPUBOAUTCS B myHKTe S.4. /laHHBIE 0
MOMeLIeHusX, cTp. 23.

I':.f] — Juia OBICTPOTO BBHI30BAa KOMaHJIbl CIyXUT KHOonka Jlanuble - Ilomemenus,
' HaXOJAIIasICsl HA HaHEeJIM OCHOBHBIX ()YHKIIMI POTrPAMMBI.

@ — KOMaH/y MOXHO TaK)Ke BbI3BaTh, HAKKMasi kKoMOuHaruo kiasumn Ctrl+P.

CmoTpu Takke: Menro [annsie, BBoa raHHbIx, JlaHHbIe 0 mOMeNIeHHAX, BBOJI IAHHBIX HA CXEME.

8.4.3 Pucynku - meH1o /lanubie

KOMaH,I[a BBI3BIBACT OKHO z!aHHHe - PI/ICZQKI/I, ClIy’Kalee IJist Fpa(i)I/I‘ICCKOFO BBOJId JAHHBIX HaA
CXEMC UJIM pUCOBAHMA IJIAHOB.

— s OBICTPOTO BBI30BA KOMAHIBI CIYKUT KHomka JlaHHble - PHCyHKH,
HaXOJIAMAsAC HA HAHEJIU OCHOBHBIX (D)YHKIIUI IIPOrpaMMBbl.

@ — KOMaHy MOXHO TaKXe BbI3BaTh, HAKMMasi koMmOuHaruio kinasumn Ctrl +D.

CmMmoTpu Takke: Menio [annbie, okHO [JaHHble - PucyHku, BBoj1 gaHHbIX, BBOJI IAHHBIX HA CXEME.

8.4.4 MarepuaJjnbl cTpouTe/ibHbIE - MeHIO /[laHHbIE

Komanna BbI3bIBacT gauanoroBoe OKHO Karajgor Marepuanos, ciyxkamee Uil BBOJA
CTPOUTEBHBIX MAaTEpPHAIOB, KOTOPHIE MOTYT OBITh HCHOJB30BaHbI MPU CO3JAHUM KOHCTPYKIHHA
HOIOJIBHBIX OTOMUTEIBHBIX MPHOOPOB.

@ — KOMaHy MOXHO TaKXe BbI3BaTh, HAKUMasi komMOuHaiuio kinasum Ctri+M.

CmoTpu Takke: Menio [annbie, okHo [aHHble - PucyHku, BBoj1 gaHHbIX, BBOJI IaHHBIX HA CXEME.

8.4.5 KoHcTpyKnusi NoanoJibHbIX OTONMTENbHBIX PUOOPOB - MeHIO JlaHHbIE

KOMaHI[a BBI3bIBACT AHUAJIOIOBOC OKHO afgHple - KoHC U HOAITOJBHBIX OTOMNUTCIABHBIX
H[2H60[ZOB, ClIy’Kallee UId BBOJa KOHCprKL[I/Iﬁ IIOAIIOJBHBIX OTOIIUTCIIbHBIX HpI/I60pOB.

@ — KOMaHJy MOXHO TaKXe BbI3BaTh, HAxkUMasi komOuHanuio kinasum Ctri+K.
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CwmoTpu Takke: Menro [lanuble, okHO JanHble - Pucynkn, BBoa naHHbIX, BBOJI IaHHBIX Ha CXEME.

8.4.6 dopmar cji0oeB puCyHKa - MeHIO /laHHbIe

Komanna Be3bIBaeT auanoroBoe okHo CIIoM pUCYHKA, TpeHa3HauYeHHOE TS (POpMaTHPOBaHUS U
IIpaBKU ClloeB pucyHKa. [IpaBka cii0eB pucyHKa MO3BOJSIET U3MEHUTDH LBET, TONIIUHY JIUHUH, TUI U
pasmep mpudTa A7 OTAENbHBIX rpadudeckux OOBEKTOB, PACIIONOKEHHBIX Ha CXEME M Ha IUIaHaX
JTaXeu.

[Ipumep ncnosib30BaHUs CI0OEB PUCYHKA NIPUBEACH B MyHKTE 5.5.15 Ha cTp. 49.

CmoTpu Takke: Menio [Jannbie, komanga PopMaT ITUKETOK HJIEMEHTOB, BBOJI JIAHHBIX HA CXEME.

8.4.7 ®opmar ITHKETOK 3JIEMEHTOB - MeHI0 /[aHHbIe

Komanna BbBbIBaeT guanioroBoe okHO JlanHple - Dopmar 93THKETOK Ha
npenHa3HaueHHoe Ui (OPMATUPOBaHMs BHEUIHErO0 BHJA 3THKETOK JJIEMEHTOB O00O0pYIOBaHUS,
pacHONOKEHHBIX HAa CXE€Me M Ha IUIaHaxX JTaxei. bmaromaps 3ToMy MOXHO ONpenenuTh, Kakas
uH(pOpMaIms 00 IeMEeHTax 000pyIOBaHUs HAXOAUTCS HA ITHKETKaX.

[Tpumep popmaTnpoBaHus STUKETOK MPUBEACH B MyHKTE 5.6 Ha cTp. 53.

CwmoTpu Takke: Menro lanmbie, komanaa QopMar ciioeB pUCYHKa, BBOJI TaHHBIX Ha CXEMe.

8.4.8 IIpaBka cnucka puCyHKOB - MeHIO /laHHbIe

KOMaH,I[a BBICBCUYMBACT AUAJIOTOBOC OKHO Crmcok PUCYHKOB B IMPOCKTE, CIIYXKAIICC IJIA IMPAaBKH
CIIMCKa PUCYHKOB, BXOOAIIUX B ITPOCKT.

CmMoTpu Takke: Menio [lannbie, BBOJ IaHHBIX HA CXEME.

8.5 PacueTtbl - MeHIO

BLI60p ITOM KOMAaH/IbI MO3BOJIACT BLIMMOJIHATDL PACUCTHI HA OCHOBC TCKYIIINX TAHHbIX.

— AJId 6510Tp0ro BbI30OBa KOMAH/bI CIIY)KUT KHOIIKA PaC‘leTbI, HaxozgAmasACsa Ha

HHa"HCJIM OCHOBHBIX (I)ZQKIII/Iﬁ IMpOrpaMMmBbl.

@ — KOMaHYy MOKHO TaK’K€ BbI3BaTh, HAXKHUMaAA KJIABUIITY F9.

iy - PRZYK1.GRD [_[O] =]

FPaiin Opaexa Bua  OaHHes Mroru  MNapatieTpel OkHo  Cnpaeea

215 11.00 |BbII'ID.FIHBHMB PACYETOE

Puc. 8.18. PackpbiToe MeHto Pac4yeThl.

CMoTpm Takke: Pacuers, MmeHio Mtoru pacueTos.
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8.6 Utorn — meHo

Meno HUrorun COACpKaT KOMAHIBI, CBA3aHHBIC C IMPOCMOTPOM HUTOIOB PACHUCTOB, BEIOMOCTEMN
MAaTCpUaJIOB U CIIUCKA OI_HI/IGOK, CBA3aHHBIX C TCKYIIIMM IIPOCKTOM.

i

A - PRZYK1.GRD

Faiin [pasexa Bua HOanHee PacueTel

I [=] B3

e

MapatieTpel  OkHo Cnpaeka

GEHdERE TR E ¥ ggﬁ:zewﬂ ¥o 4
LEQ % = T

e S -7 (= G5 A

TpySonpoeoak
OTonuTenkHeIE NPUAODE! —

KoHcTpykuua nognon. oTon. Npuiopos
MognonkHeEE OTONMTENEHEIE NPHE0PE
Lpyrue noTpeduTend

Hacock

L MpKYAAUMOHHEIE KOABLE

HacTpokiku

Pucurem Ctrl+R
Olwmikm Chil+B
b arepuant ...

CopTvpogk.a Tatnuy, ...
P OprSTHRPOESHME TABAML ...

FOPMET CAOEE PHCYHKE ...
FOPMET 3THKETOE, 3 NEMEHTOE .

[POCHGTR TAGAWU, W CHER & WTOR&MM DACHETOB.

Puc. 8.19. PackpbiToe meHto MTorn

B cocraB MeHI0 BXOIAT CJICAYIOIINEC KOMaH/Ibl:

Oommue — MPOCMOTP OOIIMX UTOTOB PACUETOB;

Ilomemenus — IIPOCMOTP UTOI'OB PACUETOB ITOMEILECHU;

TpyGonpoBoasbl — TPOCMOTP UTOTOB PACYETOB TPYOOIIPOBOJIOB;

OrtonurejabHbIe — MPOCMOTP UTOTOB PACYETOB OTONMHUTEIBHBIX TPHOOPOB;
npuodopkl

KoncTrpykums — MPOCMOTP KOHCTPYKIMIA MOANOIBHBIX OTOMUTEIBHBIX TPUOOPOB;
IO/II10J1. OTOIL.

npudopoB

IoanmoJabHbIE — MPOCMOTP UTOTOB MOI00PA MOAIOIBHBIX OTONHUTENBHBIX TPUOOPOB;
OTONUTEJIbHBbIE

npuodopkl
[Apyrue — MPOCMOTP UTOTOB PACUETOB JPYTUX IMOTPEOUTENICH;
oTpeOuTe N

Hacocsl — MPOCMOTP TAapaMeTpoB padOTBI HACOCOB, HCIOJNB3YEMbIX B
000pyIOBaHNH;

QHQKXJIH!!HOHHBIC — IMPOCMOTP UTOI'OB PaCYCTOB HUPKYIIALUOHHBIX KOJICIL;
KO0JblIAa

Hacrpoiikn — MPOCMOTP BEAOMOCTEN C HACTPOMKAMU PETYIUPYIOLLIEH apMaTypbl;

Pucynku — OTOOpaXEHHE WTOTOB PAcueTOB B BHUJE I'padUUECKON CXEMBI WU
IUTAHOB ATAXKEH;

Oumokn — MPOCMOTP CIHUCKA OUIMOOK, OOHAPYKEHHBIX BO BPEMS pacyeTOB;
Marepuajbl — BBI30B MEHIO C BEZIOMOCTSMHU MaTepHAaJIOB;

CopTHpPOBKA HTOIOB
PopMATHPOBAHUE  — BBIOOP CTPOK W CTOJOIOB, KakWe OyIyT NpPUCYTCTBOBaTh B

COpPTHPOBKA COACPIKUMOTO Ta6J'II/II_IBI C UTOraMu pacuCTOB;
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TAQJMI aKTMBHOMW TaOJIUIIE C UTOraMH PACYETOB;

®opmar ci1oeB — pElaKTHpPOBAaHHE CJIOEB PHCYHKAa C LEIbI0 H3MECHEHMs LIBETa,
PHCYHKA TOJIIMHBI JJMHUHU, CTUIIS U pa3Mepa mpudra;

@DopmaT ITHKETOK  — (opmaTupoBaHue BHAA DSTUKETOK 3JIEMEHTOB OOOPYIOBaHMS,
3J1€MEHTOB PacnoI0KeHHbIX Ha PUCYHKAX C UTOTaMU PacyeToB.

Ecnu Ui TeKymux JaHHBIX HE BBINIOJHEHBI PACUCThl MM W3-32 OMHMOOK, 0OHAPY)KEHHBIX BO
BpeMs pacueToB, He ObLI cO3MaH (ailjl ¢ UTOraMH PacyeToB, TO MPOrpaMMa IPH TOMBITKE BBHI30BA
KOMaH/I, CBSI3aHHBIX C UTOr'aMH PacUYeTOB, NHPOPMHUPYET 00 OTCYTCTBHHU (haiia C UTOraMH.

Wtoru pacyeroB, a Takke BEJOMOCTH MAaTEpPHAJIOB IMPEICTABICHBI B BHUJC TAOJHII M HA CXEME.
ConepkMMO€ sTYeEK ITHX TaOJIHIl HE MOXKET OBbITh M3MEHEHO. 3aTO JOCTYyMHA (PYHKIIMS KOIMHPOBAHHMS
BbIJIeJICHHOTO (hparmMeHTa B Oydep oOmMeHa.

B OoJbIIMHCTBE CIy4acB COACPKUMOE TaOJUIBI MOXXHO OTCOPTUPOBATH COTJIACHO BBIOPAHHOTO
kiroua. C 3Tol 1esbro U3 MeHIo_Toru cieayet Bbi3BaTh KoMaH1y COPTUPOBKA HTOTOB.

I'paduyeckne OOBEKTHI Ha CXEME C UTOTaMH PAcyeTOB HE MOTYT ObITh MOAWU(MHUIIMPOBAHBEI.
MOXHO HM3MEHHTh TOJBKO WX BUA npu nomonmm ¢yHkimn Popmar cioeB pucyHka u Dopmar
ITUKETOK 3JICMEHTOB.

CmoTpu Takke: Menio Pacuetsl, Toru pacueroB, MeHI0 Martepuaiibl.

8.6.1 OO6mme — menro Urorn

Bb130B 9TOi#1 KOMaH/IbI TPUBEJET K 0TOOpakeHHIO Tabmuip! Utoru - Obmme ¢ 00muMi UTOraMu
TEKYIIETo NPOEKTa.

[TonpoGHas uHpopManus o Tabnuie ¢ OOIMMH UTOTaMH PAacuyeTOB TpPHUBEICHA B IyHKTE 7.2.
OO0mme utoru pacueron Ha ctp. 106.

CmoTpu Takke: Menro Utorn , Menro Pacuetsl, UTorn pacyeTos.

8.6.2 Ilomemenus — menio Utorn

BbI130B KOMaH[IbI IPUBEET K OTOOpakeHu o Tadbnuisl Uroru - [loMeleHus ¢ uToraMu pacyeToB
IIOMEIIEHUHN.

[Tonpobnas undopmarus o Tabiauile ¢ UTOraMU pacyeToB MOMEILICHUI MpUBeIeHa B MyHKTe 7.3.
Hroru pacuyeroB nomemenuii Ha ctp. 109.

CmMmoTpu Takke: Menio Utoru , meHro Pacuersl, UToru pacyeTos.

8.6.3 TpyoOonpoBoabi — Mmenio Utorn

BbI30B 3T0ii KOMaHABI TpPUBEAET K 0TOOpaxkeHuto Tabmunbl Utorn -TpyOonpoBOAbl ¢ UTOraMU
pacyeToB pa3BOJANINX TPYOOIIPOBOJIOB.

[TonpoGHas uHpOpMarmsa o TabIUIE C UTOTAMU PAacYeTOB TPYOOIIPOBOAOB MPHUBEACHA B MYHKTE
7.4. Utoru pacyeros TpyoonpoBoaos Ha ctp. 110.

CmoTpu Takke: Menro Utorn , Menro Pacuersl, UTorn pacyeros.

8.6.4 OtonurtenbHbie NpuOOPHI — MeHI0 UTorn

Bb13oB komanapl mpuBeAeT K oToOpaxeHHto Tabimuibsl UTorm - OTonuTeNnbHBIE OPUOOPBI C
UTOTaMU PACcYETOB OTOMMTENBHBIX MPUOOPOB, HEMOCPEIACTBEHHO MOJAKIIOYEHHBIX K Pa3BOJSIINM
TpyOomnpoBoAaM.

[TonpoOnas nadopmanmst 0 TabIUIE C HTOrAMH PACUETOB OTOMMUTEILHBIX TPHOOPOB MIPUBEICHA B
nyHkTe 7.5. U'Toru pacyeToB OTONUTEJIbHBIX NPUOOPOB Ha cTp. 111.
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CwmoTpu Takke: Menro Uroru , mento Pacyersl, Utoru pacueros.

8.6.5 KoHcTpykuus moAnoJbLHbBIX OTONUTEIbHBIX IPUOOPOB - MeHI0 UTOorHM

[To aTOil KOMaHJEe BBICBEUMBAETCS TaONMIla C KOHCTPYKLHUSMHU MOMNOJBHBIX OTOMUTEIBHBIX
nprOOpOB.
[Togpobuas unbopMmaryst o TabnuiEe ¢ KOHCTPYKIHUSMH TOJMOJBHBIX OTOMUTENBHBIX MPUOOPOB
npuBeieHa B MyHKTE 7.6 KoHCTpyKIUs MOANOJIbHBIX 0TONMTEIbHBIX NPUOOPOB Ha cTp. 112.

CmoTpu Takke: Menio Utoru, mento Pacuerst, Mtoru pacueTos.

8.6.6 IloamosibHBIE OTONMUTEIbHbIE IPUOOPHI - Menio UToru

Bb130B kKOMaHIbpl mpuBEnET K oToOpaxkeHWro Tabimiel Urorn - IoAmosbHBbIE OTONUTEIbHBIC
OpruOOPBI C UTOraMH MO00pa MOAOIBHBIX OTOMUTENBHBIX TIPUOOPOB.
[Togpobuast mapOpManys O TaOIUIE C UTOTAMH PAcYETOB MOAIMOJBHBIX OTONMUTEIBHBIX MPUOOPOB
npuBezieHa B myHkTe 7.7 UTorn pacyeToB MoanoJIbHbIX OTONUTEIBHBIX PHOOPOB Ha cTp. 113.

CwmoTpu Takke: Menro Uroru , merto Pacyersl, Utoru pacyeros.

8.6.7 Jlpyrue norpedourtesnu — meHro Utorn

Bb130B KOMaHIbI IPUBEIET K OTOOpaskeHUIO Tabmuibl YUtoru - Ue MOTPeOUTENU ¢ UTOraMu
pacyeToB JIpyrux norpeduTenei remnna.
[Toapobuas unpopMaiys o TabIUIE C UTOTAMU PAaCUeTOB JIPYTUX MOTpeOHUTENel Teria NpuBeieHa B
nyHkre 7.8. UToru pacueroB apyrux norpeduresieii Ha ctp. 114.

CmMmoTpu Takke: Menio Utoru, mento Pacuerst, Mtoru pacueTos.

8.6.8 Hacocsel - menio Utorn

Bb130B KOMaHIbI IpUBENET K 0TOOpakeHuto Tabnuibl Utorn - Hacockl ¢ mapamerpaMu paboThI
HAaCOCOB.

[TonpoGHas nHGOpMAIHS O TaOIHIIE C UTOTAMU PACUETOB IUPKYISAIIMOHHBIX KOJIEI] MPUBE/ICHA B
nyHkre 7.9 IlapameTpbl paboThl HacocoB Ha cTp. 115.

CmoTpu Takke: Menro Utorn , Mmenro Pacuersl, UTorn pacyeros.

8.6.9 HupkyasimuoHHbIE KOJIbLA — MeHI0 UTorn

Bb130B 3T0i1 KOMaHAbI MpUBEAET K 0TOOpaskeHHIo Ta0nuibl Utoru - [{upKynsaiMoHHbIe KOJbLIA €
UTOTaMHU PacueTOB HUPKYIAIIMOHHBIX KOJIEIl Yepe3 BCce NOTPEOUTETH Tera.
[TonpoOnass wHbopManus o Tabiuue npuBeneHa B nyHkre 7.10. Wrorm pacuderoB
HMPKYJISHUOHHBIX KoJlel Ha cTp. 116.

CmMmoTpu Takke: Menio Utoru , Mmenro Pacuetsl, UToru pacueton

8.6.10 Hacrpoiiku — meHo Utorn

BbI30B 3T0i KOMaH/ABI MPUBEAET K 0TOOpaskeHHto Tabmuisl Uroru - HacTpollku ¢ BeIOMOCTBIO

HACTPOEK PEryJINpPYIOIIEN apMaTyphl.
[Togpo6uas na(popManys o0 TAOIUIE C UTOTAMH PAcYeTOB HACTPOEK NpuBeneHa B myHkre 7.11. Utoru

pacyeToB HAcTpoek Ha ctp. 118.

CmoTpu Takke: Menro Utorn, mento Pacuersl, Mtoru pacueros.
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8.6.11 Pucynkmu - menio Utoru

Komanna BebBaeT okHO Wrorm - PucyHkwm, cmyxkamiee ajisi rpaduuecKoro IMPeACTaBICHHS
UTOT'OB PAaCy€TOB B BUJI€ CXEMBI U IIJIAHOB ITaKEH.

[MompoOnass wH(OpMauss o0 OKHE co cxemoil npuBeicHa B myHkre 7.1. UTorm B BHIe
rpaguyeckoii cxembl 000py10BaHusI U IUVIAHOB Ha cTp. 104.

— 75t OBICTPOTO BBI30BA KOMAH/IBI CITYXHUT KHOTKa UTOrM - PHCYHKH, HaxXoas1ascs
Ha [IaHEeI OCHOBHBIX KIIUHA OTPOrPAMMEL.

@ — KOMaHIy MOXHO TaKXe BbI3BaTh, HAXHMast komOuHaruto kiasui Ctrl+R.

CmoTpu Takxke: Menro Uroru .

8.6.12 Onmoxu — menro Utorn

Bb130B 3T0ii KOMaH/IBI MPUBEIET K OTOOPaKEHUIO CIUCKA OMIHMOOK, OOHAPY)KEHHBIX BO BpPEMS
pacyeros.

OKHO COIEpKUT CHHCOK BCEX OIIMOOK W TPEOYNpEeKACHUH, OoOHapyKEHHBIX B Mpolecce
pacuetoB. Homepa cooOmieHmii 0 Cephe3HbIX OMMOKAX BBIBOJSATCS HA KPACHOM (OHE.
[lonpobHoe onucanue cnucka omMO0OK npuBeaeHo B MyHKTe 6.1 Ilouck M ycrpaHneHne ommook Ha
ctp. 102

& — s OBICTPOrO BbI30BAa KOMAHJBI CIYXHUT KHONKa OmuOKH, Haxojasdmascs Ha

OaHEJIM OCHOBHBIX (l;_y_[;IKgI/II\/JI MpOorpaMmabl.

@ — KOMaHy MOXHO TaKXe BbI3BaTh, HAXUMast koMOuHaruto kiasuin Ctrl+B.

CmoTpu Takxke: Mento Utoru , merio Pacuetsl, UToru pacueros.

8.6.13 Marepuanbl - MmeH10 UTorn

Komanna Marepuasbl BbI3BIBAET MEHIO, JAIOLIEE BO3MOXKHOCTH JUIsl MPOCMOTpa BEIOMOCTEN
MaTepualioB, HCIOIb3YEMbIX B 000PYIOBaHUH.

PRZYK1.GRD

Pain [paska Bua  Jandee  Pacyete

MapateTpel OrHo  Cnpaeka

DR TRE § Dowe

MorMewerua

‘:y i q =3 — ‘ I & TpySonpoeoak

OTonuTenkHBIE NPHMAEODE!

KoHcTpykua nognon. aron. npueopos
MognonkHeE oTONKMTENEHEIE NMPHE0PE!
Tpyrie naTpetuT 9

Hacock!

Ll MpKYAAUMOHHEE Konbua

HacTpokitu

PucyHkm Chl+R
Chl+E

Ko

=
o
|
=
=
L

Cwmbim

Tpudel
OTonuTenkHBIE NPHMAEODE!
Aprarypa

CopTypoeka Tatnuy, ..
P OpHaTHPOBAHME TIGAML ...

P OpHAT CNOEE PHCYHES ...
P OPMAT STHKETOE, 3 NEMEHTOE ...

BEICEETHTCA TA0NMUA C BE0OMOCTAMM METERHAN0E.

Puc. 8.20. PackpbiToe meHto MaTtepuansl.
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B OTO6pa)KeHHOM MCHIO PACIIOJIOXKCHBI CIICAYIOIINC KOMAaH/bI:

TpyobI — MPOCMOTP BEJOMOCTH TPYO;
Otonure/ibHble HPUOOPBI  — MPOCMOTP BEAOMOCTH OTOIHUTEIBHBIX TPUOOPOB,
ApMmarypa — IPOCMOTP BEIOMOCTH apMaTyphI.

CwmoTpu Takke: Menro Uroru , mento Pacyersi, Utoru pacueros, BeToMOCTH MaTepHAIIOB.

8.6.13.1 Tpyo6snl — menio Utoru / MaTepuanbl

Bb130B 3T0i1 KOMaH/IbI MPUBEAET K OTOOpa)keHHIo Tabmuibl Marepuannl - TpyObl ¢ BEIOMOCTHIO
TpyO, UCIONB3yeMBIX B TeKylieM mnpoekte. [loapobHas nHpopmalus o Tabaule ¢ BEIOMOCTHIO TPYO
npuBeneHa B nynkre 7.12.1. Bexomocts TpYO, cTp. 119.

CmoTpu Takke: Menio Utoru, mento Pacuersl, Mtoru pacueros, BegoMocTy MaTepraios.

8.6.13.2 OrtonmuTenbHbie NPUOOPLI — MeHI0 UTorn / MaTtepuaJibl

BbI130B 3TOI KOMaHABI NMPHUBEAET K OTOOPAXEHUIO TAONHIBI C BEAOMOCTBIO OTONHTEIBHBIX
npruOOPOB, HCIOIB3YEMbIX B TEKYIIIEM ITPOCKTE.
[Togpobuas nadopMmanus o TabIuIEe ¢ BEAOMOCTHIO OTOMHUTENBHBIX MPUOOPOB MPUBE/IECHA B IYHKTE
7.12.2. BeqoMocTh OTONHUTEJIBHBIX IPHOOPOB, cTp. 120.

CwmoTpu Takke: Menro HUroru , mento Pacyersl, Utoru pacueros, BeIoMOCTH MaTepHaIIoB.

8.6.13.3 Apmarypa — menw Urtoru / Matepuanbl

Bb3oB 3TON KOMaHABI MpUBENET K OTOOpakeHUIO Tabimuipl Marepuanbl - Apmarypa ¢
BEZIOMOCTBIO apMaTyphbl, HCIIOJIB3YEMOM B TEKYIIIEM MPOEKTE.
[Tonpobnass unHpopmanuss o Tabnuile ¢ BEIOMOCTbIO apMaTyphl MpHBeAeHa B MyHKTe 7.12.3.
Benomocts apmarypsl, ctp. 121.

CmMmoTpu Takke: Menio Utoru , menro Pacuerst, UToru pacueros, Be1oMOCTH MaTepuaios.

8.6.14 Copruposka Tadiui — MeHr0 Utorn

Komanna CoprupoBka Ta0JMI CIYXUT JJI COPTUPOBKU COJAEPKHMMOIO TaOJIUI] C UTOraMu
pacyeToB COTIacHO BHIOPAHHOTO KITIOYA.
[Tocne ee BBIBOBa OyneT OTOOpakeHO Ha dKpaHe auanoroBoe okHo CopTupoBka... Puc. 8.21,
XapaKTepHOE JJIsl aKTUBHOM TaONUIBI ¢ UTOraMH. B 1ranoroBom okHe HEOOXOAMMO BBIOpATh KITIOY,
OTHOCHUTEJIBHO KOTOPOTO OyIET OTCOPTHPOBAHO CONEPKUMOE TAOIHUIIBI.

CopTHpOBKA OTONWTENBHLIX NpHiopoE E

Koy copTHpoEKK

" Homep oTonuT. npiopa i~ Pean. mowH. oron.np. (Apea)
" CUMBON DOMELLEHMA " Dedmynr mowHocTw [Haed)

€ Tun oTonqTensHoro Nputopa 1§ ASTOPMTET OTOMMT. NpMHE. [Aon)
" KonuyecTsn 3 nemeHTos [n] % T emnepatypa nog a4 [tn)

" OanHa otomer. npkdopa (L] ¢ Oxnamgedqe soge [dt)

" PacyeTHan MowHoeTs [Qpac)  © XapakTepHoTika riapaen. [AG)

" Tped. mowH. oton. np. [ATp] Packod soael [G]

? LCnpaet.a |

Puc. 8.21. Mpumep AnanoroBoro okHa, cryxatlero Ans onpegeneHns Knoya, oTHOCMTENbHO KoToporo Gyaet
OTCOpPTUPOBaHa Tabnuua ¢ UToraMmm pacyeToB OTONUTENBHBIX NPUBOPOB
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OyHKIMS COPTHUPOBKM OOJIEr4aeT aHajiu3 IOJYYEHHBIX HUTOroB. Hampumep, sxemas HaWTH
OTOMHTENbHbIE TPUOOPHI C MaKCHUMAaJIbHBIM OXJIQXKJIEHHEM BObBI, JOCTaTOYHO OTCOPTHPOBATH
tabmuiy Utoru - OtonurenbHble IPUOOPBI COTTIACHO KITI0UYa OXJaxKaeHue BobI (dt).

CwmoTpu Takke: Menro HUroru, mento Pacuersl, MTorn pacueros.

8.6.15 ®opmatupoBanue Tadauu - MmeHo Utorn

Komanna ciyxut ans onpenenenus gpopMara, B KAKOM MOXKET ObITh OTOOpa)keHa U pacreyaTaHa
TEeKyIlasi Ta0JIMLA C UTOraMH PacueTOB.

‘T'upmaT Taﬁ]’llvlll,bl C MTOrdmid pacieToB OTOMWTEABHBIX M. .

~MomMecTuTe cTonGue

v Haormep oronur. nputopa % Pean. mowH. oton. np. (Qpea)
[+ CUMEQN OOMEL EHHA v deduuur mowHocTH (Baed]
[ Tun oTonuTensHoro Nputiopa  [v AETopUTET oTonuT. Npub. [Son]
¥ Komecteo s nementos (i) [V T emneparypa nogayd ()

W OnuHa oronur. nputiopa (L1 W OxnasaeH9e soak (dt

v PacueTHaa mowHocTes [Apac] [ HapakTepuctika ruopasn. [G0G)

¥ Tped. mow. oton. np. (Btp] [V Packon soawl [G)

ok :l ‘x DTMEHal |? anas&al

Puc. 8.22. lNpumep ananoroBoro okHa, cnyxallero ans onpegeneHus choopmara tabnuubl ¢ UToramm pacHeToB
oTonuTenbHbIX NPUGopoB

ITocne ee BbI3OBa OyAeT oTOOpa)KeHO auanoroBoe okHO Popmar TadJaHIBL.. , XapaKTepHOE Is
aKTUBHOW TaOnMMUbBl € UTOraMud. B 1uamoroBoM OKHE cleayeT BBIACIUTH I0JIA BBIOOpA,
COOTBETCTBYIOLIME TEM CTOJIOLIAM (B HEKOTOPBIX TAOJIMIIAX TaKXkKe CTPOKaM), KOTOpble MOTYT OBbITh
TIOMEIIICHBI B TAOIHITY.

CmMmoTpu Takke: Menio Utoru, mento Pacuerst, Mtoru pacueTos.

8.6.16 ®Mopmar ci0eB pucyHka - MeHio Uroru

Komanpa oroOpaskaer auanoroBoe okHo CIION PUCYHKA, TIpeIHA3HAYEHHOE [T ()OPMAaTHPOBAHHS
U PEIAaKTUPOBAaHMS CIOEB PHCYHKA HAa PUCYHKax € WUToramu pacuetoB. lIpaBka cioeB pucyHka
MO3BOJISICT MU3MEHHTH IBET, TONIIMHY JMHUH, TUI U pasMep mpudTa Uil OTACTBHBIX TpadUuIecKux
00BEKTOB, HAXOAAIIMXCS HA CXEME U IJIaHaX ITaXeH.

CwmoTpu Takke: Menio Uroru, komania ©opMat STHKETOK SIEMEHTOB, AHATOT0BOe OKHO CIIOW PHUCYHKA.

8.6.17 ®opmaT ITHKETOK 3JIeMeHTOB - MeHI0 UTorn

Komanna oroOpaxaer nuamoroBoe okHO Mrorm - @opmar OSTHKETOK Ha PHCYHKE,
npeaHa3HayYeHHOoe 1715 (OPMATUPOBAHUS BHIa AITUKETOK 3JIEMEHTOB 000PYI0BaHUS, PACIIOIOKEHHBIX
Ha PUCYHKaxX C WTOraMH pacyeroB. biarojgaps 3ToMy MOKHO ONpenenuTh, Kakas hHpopMmaius oo
aIIeMEeHTax 000pyOBaHUS HAXOJUTCS Ha STUKETKAX.

CMOTPM TaKkxke: MeHio I/ITOFI/I, KOMaHJa CDO[ZMaT CJIOCB PUCYHKA, AUAJIOTOBOC OKHO AAHHBIC - dopMaT ITUKETOK HA
PUCYHKEC.
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8.7 MapameTpbl - MEHIO

Menro HapaMeprl COACPKUT KOMAH/bI, CBA3aHHBLIC C yCT&HOBKOI’I, COXpPaHCHHUEM H
BOCCTAHOBJICHHECM I1apaMCTPOB paGOTH IMporpamMmal.

¥ - PRZYK1.GRD (_ (O] x|

A
Pain [paera Bug HadHee Pacueter Mrtoru OkHo  Enpaexa

[ﬁBEﬁ@Ej}%i Maparerped ..
ﬁ_f? G q T — = _u"*‘ oot f OTEPETE NAPaMETPB ..

a4 CoxpanH|Te NapameTpel

ﬁ Cl,, Q & = ﬂ CorpaH|Te NapameTpel Kak, ...

@

|HCTaH05Ka, OTKPBTWE W COXPAHEHWE MNAP&RMETROE PaSOTEI NpOrpatdtdbl.

Puc. 8.23. PackpbiToe meHto MapameTpbl

B coctaB MeHI0 BXOAAT ClEAYIONINE KOMAHIbI:
IlapameTpsl — YCTaHOBKa MapaMeTpoB pabOThI IPOrPaMMBI;
OTKpBITH IAPAMETPBI
CoxpaHnTh HapaMeTphbl coxpaHeHue ¢aiina c mapameTpamMmu IporpaMmsl;

CoXpaHuTh NAPaMEeTPbl KAK — COXPaHEHHUE ITapaMeTpoB B (haiiiie ¢ HOBBIM HMEHEM.

OTKpBITHE (paiiiia C mapaMeTpamMu IpOrpaMMEl;

8.7.1 Ilapamerpsl - MeHI0 IlapameTtpsl

Br130B 3TOI KOMaHIBI 0TOOpaXkaeT AUaIoroBoe okHO [lapaMeTpsl, ciyKaiiee Ui OpeieiIeHus
napaMeTpoB pabOThl MPOrPaMMBbI, KaCaroIIUXCsl COXpaHeHUs (aiioB, mpU(TOB U aBTOMATHUECKOU
HyMepaIy MOMeUIeHUH Ha MOCIeTYIONINX dTaxax.

B nunanoroBom okHe HaXOASATCS CJICAYIOIIUC pa3aCiIbl:

CoxpaHeHre YCTaHOBKA IapaMEeTPOB aBTOMATHYECKOTO COXpaHeHUs (aiiia  JTaHHBIX W
apaMeTpoB PabOThI IPOrPaMMBI.

E

yCTaHaBJII/IBaeTCSI, KaKoOHM 3JIeMEHT INIaBHOT'O OKHa IIpOorpaMMBbI JOJIKCH 6BITB BUCH
Ha JKpaHe.

HlpudTel  Beibop Tuma u pazmepa mpudTa, UCIOIb3YEMOro B TaOIMIIaX C UTOraMH PACUeTOB.

Hymepamms Omnpeznenenue cnocoda Hymepaluu y4acTKOB M TIOMEUICHUM Ha OYEpeIHBIX ATaxKax
MpY Pa3MHOKEHUHU JAHHBIX HA CJIEIYIOLIEM 3TaXKeE.
Hwke onucanbl OTAeIbHbBIE pa3Aeibl.
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Pa3znen CoxpaHenue

MNapamerpw patoTw NporpamMHm E2

[ Hyrepauma ]
LCoxpaHeHue T Bua T WpHeTEI

—AETOMATHYECKOE COXPAHEHME NPM BBIX0AE M3 NPOrparte—
[+ @ alin ¢ fAHHBIMH

[+ MapameTpsl patoTe NporpamMb

O nweM MpK COXPEHEHKM aFina 4aHHE!

¥ Cosparh S3anacHYn KONWIo

|+ CoxpaHeHue gaHHbIX xamue MHH

[+ CoXpaHWTh flaHHbIE NEPEN HAY4aN0M PAcYETOB

? LCrpaeka

Puc. 8.24. JuanoroBoe okHo MapameTpbl paboThbl NporpamMMbl - pasgen CoxpaHeHne

Pazmen mo3BoisieT ycTaHAaBIMBATh IapaMeTpbl aBTOMATHYECKOTO COXPAaHEHHUS JIaHHbIX,
napaMeTpoB PabOThI TPOTPAMMBI.

ABTOMaTHYecKoe cOXpaHeHHe P BbIX0/e U3 MPOrpaMMBbI - rpynna

Mpynna no3BonsieT onpeaenuTb Habop MHGOPMaLMK, aBTOMaTUYECKN COXPaHSIEMO Ha AWCKE, NOCTE QKOHYaHUS PaBoThl C NPOrpaMMoii.

®dain ¢ AaHHbIMU ABTOMaTUYECKOE CoxpaHeHue danna ¢ TEKYLUMMY AaHHBIMU.
MapameTpbl paboTbl NporpaMmbI ABTOMaTUYECKOE COXpaHeHme daiina ¢ napameTpamu paboTbl NporpaMMbl.

Onuuu npy coxpaneHnu (aiina TaHHBIX - rpynna

[pynna cnyxuT ana onpeaeneHns onuuii CoXpaHeHusi Ha aMcke Tekyulero dhaina ¢ JaHHbIMU.

Co3paTtb 3anacHylo Konuio Mpu coxpaHeHun danna gaHHbIX Nporpamma u3 npeabigyLiero dana AaHHbIX
€o3JaeT 3anacHyto konuto (chann ¢ paclumpeHvem .~gd) .
CoxpaHeHue AaHHbIX KaXable MWH. ABTOMaTUYECKOE COXpaHeHue Tekyllero danna AaHHbIX Yepes3 onpenernieHHoe
Bpemsi.
Paznea Bua

Pa31[en MO3BOJEICT OIMPCACINTD, KAKUC 3JICMCHTBI [TIABHOI'O OKHA ITPOrpaMMbI 6y,I[YT OTO6pa>K€HBI
Ha 3KpaHC.
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MNapamerpw patoTw NporpamMHm E2

[ Hyrepauma ]
LCoxpaHeHue

r WpHeTEI

Orodpazure
[+ Manens cocToanua

[ Nogckasku Ha NaHENM COCTOAHMA

[+ MNogckasku Ans 3 NEMEHTOE, YKA3aHHBIX KYpCopom

|\/ Ok ||x DTmeHal

? LCrpaeka

Puc. 8.25. [lInanoroBoe OKHO NapameTpbl paboTkl NporpamMMbl - pasgen Bug

OTo0pa3urs - rpynna

Hwxe onncanbl 3HaUYeHUs IOJIEH BBI60pa, PACIIOJIOKCHHBIX B I'PYIIIIC:
MaHenb cocTosiHus OTo6paeHie NaHenm cocTosHus.

Mopcka3ky Ha NaHenu CoCTOAHUA OTO6pa)KeHI/Ie Ha MaHenu coCcTosIHUSA NoAckasku o6 anemeHTax, YKa3aHHbIX
KYPCOPOM MbILLIN.

Mopackasku AnsA 3rieMeHTOB, YKa3aHHbIX KypCOpPOM OTOBpaxeHUe XeNTbIX MPSIMOYTONBHUKOB C NOACKa3kamu 00 SEMeHTaX,
yKa3aHHbIX_KyPCOPOM MBbILLU.

Pa3znena Hlpudrol

Paznen Llpu¢rThl mo3BonsieT BBIOpaTh THUI, CTHIb W pa3Mep MIPUQPTA, HUCIONB3YEMOTo B
TabJMIaX ¢ JAHHBIMUA U UTOTAMH PAcyeTOB, a TAKXKE B CIIMCKE OIINOOK.

MNapamerpw patoTw NporpamMHm E2

[ Hyrepauma ]

CoxpaHeHUe T Bua T Hlipugpre
Wprgr Crunk wpkHeTa Pastep
|Euurier Mew Cyr | |I'Iu.llgxupub|ﬁ | |1l] |

Courier New O 6bHEA

Courier New CE Kypcue

Courier New Cyr D

M5 LineDraw MonyxupHWA KYypCcHE
—OApazel

fab 6B IRE eE &3 s HrstK el riHito o [InPp
Co T o¥ydd2d i Tyllnilnrss s 3 3hhoda

|\/ Ok ||x DTMBHal

? LCnpaeka

Puc. 8.26. [JuanoroBoe OkHO napameTpbl paboTbl NporpaMmel - pasgen WpudTol

HpudrT - cnucok

B aTom none moxHo Bbibpate TMN WpwndTa. Mporpamma BbicBEUMBAET TOMBKO Te LWPUMTHI, Y KOTOPbIX BCE NUTEPLI UMEIOT OAHY U TY Xe
LUMPUHY.
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CTuibs mpudra - CnMcoK

Cnicok cryxuT ans Beibopa cTuns neyataemoro wpudra.

Pa3mep - cnucok

Mone cnyuT Ans onpegeneHus pasMepa WpndTa B TUMNOrpadCckmx NyHKTax.

Pasnea Hymepanus

Paznen cimyxut nnsi ycTaHOBKM crioco0a HyMepaluH YYacTKOB M TIOMEIICHHM Ha OYepeTHBIX
ATakax MpPU aBTOMATUYECKOM Pa3MHOKEHHMH JIAHHBIX HA CACAYIOIIEM TaXkeE.
Hymepanusi noMeneHuii Ha ci1eIyIoIeM 3Taze - Fpynna
Huxe onucanbl 3HaYeHUs 1OJICH BEIOOPA, HAXOASIIUXCS B TPYIIIIE:

YBenuub Ha 100 YBenuyeHve HomepoB nomMeLleHuii Ha 100 Npyu pa3aMHOXEHUM AaHHbIX Ha CreayoLLEeM aTaxe.

YBenuub Ha 1000 YBenuyeHve HomepoB nomMeLleHuin Ha 1000 npy pasMHOXEHUN AaHHBIX Ha CrieayoLLEM aTaxe.
HeobxoaumocTb yBenuyeHnst HoMmepos nomelleHuii Ha 1000 BO3HMKaEeT TOMbKO, CMN YUCIIO NOMELLEHUIA
Ha aTaxe 6onblue 100. B gpyrmx cnyyasx pekomeHayeTcs yBenuyveaTb Homepa nometlexui Ha 100.

Hymepauusi Tpy0onpoBo1oB Ha cjleqyIOlIeM ITaxe - Tpynina
Huxe onucansl 3Ha4eHMs 1OJI€H BEIOOPA, HAXOISIIUXCS B TPYIIIIE:
YBenuub Ha 100 YBenuyeHve HomepoB Tpy6onposogos Ha 100 Npu pasMHOXEHWUN OaHHbBIX Ha CriedyloWweM aTaxe.

YBenuub Ha 1000 YBenuyeHve HomepoB Tpy6onposogos Ha 1000 npy pasMHOXEHUN AaHHbIX Ha CreaytoLLEM aTaxe.
HeobxoaumocTb yBenuyeHnst Homepos Tpybonposogos Ha 1000 BO3HUKAET TOMbKO, €CINW YUCIIO
TpybonpoBoaoB Ha aTaxe 6onbLue 100. B apyrnx crnyyasix pekomeHayeTcsi yBenmyimBaTb HoMepa
nometleHuin Ha 100.

MNapamerpw patoTw NporpamMHm E2

[ CorpaHeHue T Eun T WpkeTel

~Hymepaura nomMelw eHME Ha CASOYIOW EM 3TaHKE

* Ygeaqus Ha 100
" Ygeanwus Ha 1000

~Hyrepauma TRYSONPOBOGOE Ha CABNYIOW e JTaHE
* Ygeaqus Ha 100
" Ygeanwus Ha 1000

|\/ Ok ||x DTmeHal

? LCrpaeka

Pwuc. 8.27. OuanoroBoe okHo MapameTpbl paboTkl NporpaMMmel - pasgen Hymepaums

CmMoTpm Takke: Menro [lapaMeTpsl.

8.7.2 OtxkpsbITh Napametpsl — MeHI0 IlapameTpsbl

OTta KOMaHJa CIYXKUT A OTKpBITUS CyLIeCTBYIOLIEro ¢aiiia ¢ mapamerpamMu MpOrpamMMbl,
KOTOpbIII paHee ObLI COXpaHEeH Ha JHUcKe C MoMoIbio KomaHJ CoOXpaHWTh MapaMeTpbl WU
CoXpaHUTh NapaMeTphl Kak.

[Tpu BBI30BE KOMaH[IbI MMporpaMma 0TOOpaXkaeT Ha SKpaHe TUaoroBoe OKHO OTKPBITh MApaMETPhI, B
KOTOPOM cJieiyeT BbIOpaTh uMs (paiina ¢ KoH(pUrypamuen mporpaMmsl.
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[Tpu co3nanuu HOBoro daiisia TaHHBIX TPOrpaMMa CUUTHIBAET U3 CBOETO [IaBHOTO KaTanora daiin
CO.GRP, B x0TOpOM XpaHATCs MpeanojaraeMple mapaMmeTpbl IPOrPaMMBL.

Hcnonb3ys komanay OTKpBITH MapamMeTpbl MOKHO OTKPBITH JPYroil Qaiin ¢ mapamerpamu,
3aMelniasi TakiuM 00pa3oM MperoiaraeMbie mapaMmeTpbl paboThl IPOrPaMMBbI.

CmoTpum Takke: Menro [apamerpsl, komana COXpaHUTh napaMeTpbl, komaHa COXpaHHUTh MAPAMETPhI KaK.

8.7.3 Coxpanuth napamerpsl — MmeH10 [lapamerpsl

Komanna CoxpaHuTh mapamMeTpsbl N03BOJISIET COXPaHATh Ha AUCKE TEKYIINE TapaMeTpbl pabOThI
nporpamMmsbl. MiMs ¢aiina, B KOTOpOM XpaHATCs MapaMeTpbl, TAKOe ke, Kak U uMs ¢aiisa, U3 KoToporo
TEKyLI1e NapaMeTpbl ObUIN CUUTAHBI.

CwmoTpu Takke: Menro [apamerpsl, komanaa OTKPBITE TapaMeTpbl, kKoMania COXpaHHUTh IapaMeTphl KaxK.

8.7.4 Coxpanuth napamerpsl Kak — MmeHIo [Iapamerpsi

Komanna CoxpaHuTh mapamMeTpbl Kak MO3BOJSIET JaTh HOBOe MM (aiily ¢ mapamerpaMu
paboThI MPOrpaMMbl U COXpPaHHUTH €ro B BHIOpaHHOM MecTe Ha aucke. [Ipu ee BbI30Be mporpamma
oTtoOpakaer nuanoroBoe okHO COXpaHUTh HapaMeTpbl KaK, B KOTOPOM CIIEAYyeT BBECTH HOBOE MMS
daiina, a Takke BHIOpATh MECTO €T0 XPAHEHUSI.

[Tpu co3manuu HOBoro daiisia TaHHBIX TPOrpaMMa CUUTHIBAET U3 CBOETO [IaBHOTO KaTanora ¢aiin
CO.GRP, B KOTOPOM XpaHsATCs MpeoiaraeéMble napaMmeTpbl MPOrpaMMbl.
3anuch akTyalbHBIX MapaMeTpoB pabOThl MpOrpamMMbl B TJIaBHBIA KaTalor Mmporpammbl B (aiin c
umeHeM CO.GRP nipuBener kK ToMy, 4TO OHM CTaHYT MPEoJaraéMbIM IPH CO3IaHUU HOBBIX (DalijIoB
JAHHBIX, T.€. TapaMeTpaMu MO YMOIYaHHUIO.

CmMmoTpu Takke: Menio [apamerpsl, koman1a OTKPBITH MapaMeTpbl, KoMaH1a COXPaHUTh MAPAMETPbIL.

8.8 OKHO — MeHIo

Meno OkHO COACPKHUT KOMAHAbI, CBA3AHHLIC C 0T06pa)KGHI/IeM H YIIOPpAJOYNBAHUEM CUCTCMBbI
OTKPBITBIX OKOH.

- PRZYK1.GRD
Pain [paeka Buo [Hanneie Pacueter Wrorw  TMaparerpel m Lrpaera

DEEHERETEHRE L B2E o 8 Mosauka

M[=] B3

Fackan
£ 3 Q i, = == _u,?- | r r fs fo -~ — : Yropagoute apieikm
ﬁ’ q Q o = = = 3akpeme Boe

|H3MEHEHME PaSHELWEHMA OKOH MAH AETHEHPOESHHE BbIﬁDaHHDFD OKHa.

Puc. 8.28. PackpbiToe MeHto OkHo

B coctaB MeHI0 BXOJIAT CJICAYIONINE KOMAHIbI:
Mo3sanka — PACIOJIOKEHHUE OKOH B BUJIE MO3AUKH;
Kackan — PACIIOJIOKEHHE OKOH B BUJIE KaCKa/a,

Y1opsaa04uTh — YHOPSAJ0YEHUE PACIIONIOKEHUS OKOH, YMEHBIICHHBIX J10 SPJIBIKOB;
APJIBLIKU
3aKphITh Bce — 3aKpBITHE BCEX OTKPBITHIX OKOH.

Bo Bpemsi paboThl mporpamMMa mnpucoeuHseT K MeHI0 OKHO CHHCOK OTKPBITBIX B JTaHHBIN
MOMEHT OKOH. BpIOOp U3 criucka BeJieT K aKTUBU3AIlUH OKHA.
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8.8.1 Mo3auka — menio OxkHo

Bb130B 3T0I KOMaH/IbI IPUBEJET K PACIIONOKEHHUIO BCEX OTKPBITHIX OKOH 0€3 MX MEPEKPHITUS - B
BU/JIE MO3AUKH.

CmoTpum Takke: Menio Okno, koman a Kackaji, komaHia YIopsJIOUUTh SPJIbIKH.

8.8.2 Kackag - Mmenro OxHO

BbI30B 3TOI KOMaHbI MINpUBCACT K PaCIIOIOKCHHIO BCCX OTKPBITBIX OKOH B BHJC KacCKalad,
OCTAaBIIsII BUAUMOM MaHEb 3arjlaBusl KaXKa0To OKHa.

CwmoTpu Takke: Mento OkHO, KoMaH1a Mo3anka, KOMaH/a YIIOPSIOYUTE SAPIIBIKH.

8.8.3 Ynopsgouuts sipabiku — MeHI0 OKHO

BbI30B 3TOI KOMaH/Ibl NPUBENAET K YIOPSAIOUMBAHUIO OKOH, YMEHBILIEHHBIX /10 SPJIBIKOB.
CmoTpm Takxke: Menro OkHo, komanaa Mosanka, komanaa Kacka.

8.8.4 3akpbIiTh Bce — MeHI0 OKHO

Br130B 3TOM KOMaH/Ibl NPUBCACT K 3aKPBITUIO BCEX OTKPBITHIX B HaHHBIf/'I MOMCHT OKOH.

CmoTpu Takke: Menio OkHo, koMaHa Mo3aunka, komanaa Kackaj, komania YopsI0uUTh SPIIbIKH.

8.9 CnpaBKa — MeHI0

Menro CnpaBKa BKJIFOYACT KOMAaH/Ibl, CBA3aHHBIC C JOCTYIIOM K I/IH(bOpMaHI/II/I, COI[Cp)KEIH.[GfICH B
cnpaBquoﬁ CHUCTCMC.

i - PRZYK1.GRD [_ O] %]
Pain [paeka Buo Javnee Pacweter Mrorw Mapamerper OrHo [SgEEEE]

DEHEREDTRE L B@R o #my] oo

Brizog cnpaeku

""_é‘lsf £ O\ i, _A--A-u.?-| o fs fs e 9§ 0 nparparre ..

EETeT : =

|HCI‘ID.FIbSDBaHHE CAPAEOYHOH CHCTERE! H LOCTYN K HHPORMALMK O NPOrpatdkde

Puc. 8.29. PackpbiToe meHto CripaBka

B cocras mento BXOJAT CJICAYIOIINEC KOMAaH/bl:

Conep:xxanue - BBI3BIBAETCSl COJIEPYKAHUE CIIPABOYHON CUCTEMBI;
Bbi30B cupaBku - nHpOpMAIHA Ha TEMY, KaK MOJIb30BaThCs CIIPABOYHON CUCTEMOMH;
O nporpamme - oToOpakeHue HH(GOPMAIHH O TTPOTPAMME.

8.9.1 Conepxanne — meHo CnpaBka
Komanna BbI3bIBaeT cozeprkanue nporpammbl CIipaBKa co CHHCKOM CIIPABOYHON HH(OPMALUH.
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8. CTpyKTypa MeHIo

Faiin [paska 3aknaoka [Mapametper ?
Cogeps#arqe Momeck I Hazan I MNevare I 42 I
23
CopepxaHue :I
Benenwe

DI5WAA XxEPaKTEPWMCT MKA NP Orpareel
DICHOBE OBCAY#MERHWA NpOrpaMHEl
CTpykTypa MEHH

CnpagoyHsas cUCTEmMa

HaHHble
Beog naHHex |

Puc. 8.30. OkHo nporpammbl CripaBka ¢ chparMeHTOM cofepaHus

8.9.2 Bb130B cipaBkM - MeH1I0 CripaBKa

Komanna BeI3biBaeT mporpamMmy CHpaBKH €O CTaHAAPTHOM (MPEAOCTABISEMYIO Yepe3 CHCTEMY
Windows) uHpopMaIueit o nmpaBuiiaXx MOJb30BaHUS MPOTPAMMOK CIIPaBKHU. SI3bIKOBast BEPCHS ATOM
YaCTH CIIPABKH 3aBUCHUT OT SI3BIKOBOM Bepcuu cucteMbl Windows.

8.9.3 O nmporpamme — menio CnipaBka

[Tpu BBI30BE 3TOW KOMaHIBI HAa dKpaHe OyJeT OTOOpaKeHO TUAJOroBOe OKHO ¢ MH(opManuei o
porpamme.

8.10 MeH0 GbICTPOro gocrtyna

KpOMe IIaHCJIM MCHIO B IJIABHOM OKHC IIpOTrpaMMBI MOXHO BBI3BATh MEHIO 6BICTpOFO AOCTYIIA,
KOTOPOC€ CBA3aHO C TaGHHL[aMI/I, BUAOM PUCYHKOB U C OTACJIBHBIMHU 3JICMCHTAMHU JUAJIOTOBBIX OKOH.
OHO coAep>KUT KOMaH/Ibl, XapaKTEpHBIE 7151 00bEKTa, C KOTOPBIM CBSI3aHO.
UtoOb! BBI3BaTh MEHIO OBICTPOTO JIOCTYIIA, HYKHO:

\% — TO/IBECTH KypCOP MBIIIH K TabnuIe (MU IPyroMy 3JIEMEHTY)
Y Ha)KaTb IIPABYIO KIIABUIILY MBIIIH.

EOJIBHJI/IHCTBO KOMaH/I B MCHIO UMECT 6YKBCHHOC COKpaH_[eHI/IC, TIO3BOJIAROIIICC 6BICTpO HNX BBI3BATh.
F1 CnpaBka

OTHEHTE Al+BkSp

BripezaTe Chrl+
Konmvpoeare  Chl+C
Beraeue Clrl+f
Hpanre Diel

Hatm ... Chrl+F
JardeHuTe ... Chil+H
Haim ganee  Chl+M

Puc. 8.31. MNMprmep MeHto BbICTPOro AOCTyna, CBA3aHHOrO ¢ Tabnumuen

B mannHoi HHCTPYKIUHN HE MPHUBOAWUTCA OIMMCAaHHUE OTIACIBbHBIX KOMAaHJ B MCHIO 6BICTp0FO
J0CTYIIA. YToOmI IOJIYUHUTH OIMKMCAHUE OTACIIBbHBIX KOMaHA, HY>KHO:

\.% — B PacKpbITOM MEHIO YKa3aTh KypcOpOM MBIIIY KOMaH/Ay U HaaTh KiaBury F1.

OTO NpUBENET K BHICBEUMBAHMIO OKHA Iporpammbl CripaBka ¢ nH(popmanueil 06 ykazaHHOI KoMaH/e.
KpaTkas xapakTeprcTUKa KOMaH (bl IIPUBOIUTCS HA ITAHEJIU COCTOSIHUSA IIPOrPaMMBl.
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9. NMpumepsbi

9. NMpumepnbl

B nmanHOM pasnene pacCMOTPEHBI NIPUMEPBI INPOCKTHUPOBAHUS U PETYIMPOBAHUS CHCTEMBI
LEHTPAJIbHOTO OTOIJICHMS.

9.1 Mpumep cucteMbl C TPAAULIMOHHON BEPTUKaNbHOW pa3BoOAKOM

Hwmxe npuBeneH npumep BBOJA JaHHBIX M BBINOJHEHUS PACUETOB JUIS IIPOEKTA TPAJIULUOHHOU
JIBYXTPYOHOH CHUCTEMBI C BEpPTUKAJbHOW pa3BOAKOW. BBeneHHblE naHHbIE Ui HPUBEIEHHOTO
npuMepa HaxogsaTrcs B (Qaitnme ¢ umenem przykl.grd, craHzapTHO 3alMCaHHOM B Karajore
c:\purmo3\dane.

9.1.1 Hcxoanble JaHHbIE A5 MPOEKTA

Hwxe momernieH HabOp MCXOAHBIX JAHHBIX VIS IIPHBEJCHHOTO B MTPUMEPE MPOCKTA:

—  mapaMmeTpsl TerioHocuTest: ty/t, = 80/60 °C;

—  obopynoBanwue BeimosHseTcs U3 Tpyo GO_10704;

—  TpyOOIIPOBOJBI, pa3BOJSIINE TEIUIOHOCUTENh B TOABAJAX, H30JMPOBAHBL, HCIPABHOCTD
n3ostun cocrasisieT 80%:;

— oronurenbHble npudopsl PURMO C;

—  CTaHJApTHBIE PACIIOIOKEHUE U 3aIUTA OTONUTENBHBIX TPUOOPOB;

—  BOAOEMKOCTH KoTia: V = 20 J;

—  ruapaBianueckoe conpotunienue kotia: dP =500 Ila;

— oronurenbHble Tpudopsl ¢ BeHTuIssMU Tull RTD-N-II u RLV-II;

— Y OCHOBaHus cTOsIKOB Kiananbl Tull ASV-1 u ASV-PV;

9.1.2 BBoja JaHHBIX

BBox maHHBIX cieqyeT HAuYMHATh C OTKPBITHS HOBOTO (paitna maHHBIX. C 3TOH LENbI0 U3 MEHIO
Daiin HeoOx0 MO BEIOpaTh KoMaHay Co3/1aTh JaHHBIE.

OuepenHoi mar - 3TO BBOJ JAHHBIX, KACAIOIIUXCS BCETO NMPOCKTHPYEMOTO OOOpYHOBaHUS U
napaMeTpoB pacueroB. [[nst aToro u3 Mento [JaHHble HeoOX0auMO BbIOpaTh kKomanay OOmmMe u B
0TOOpa)XKEHHOM JIHAaJIOrOBOM OKHE BBECTH HYXHYI0 nHpopmarmio (Puc. 9.1 u Puc. 9.2).

NanHue - D6mue

MpHMEp CHCTEMBI C TPAAHLHOHHOA BEPTHKANLHOA PasBOAK.
HazgaHue npoekTa.

‘Warszawa, ul. Filtrowa 1
Pacnonosenue. ...

mgr inz. Piotr Wereszczynski

[pOEKTHROBILME, ...

BapuaHT paceTos IHDOEKTHDDBBHHE HOBOr O DﬁDDy.II.DBd| 30HA KM, | Temn. napyxnante = -20 rpag. d|

ml APArMETPEl TENAQHDCHT ENH

Tr | 80 ‘El‘ C dll 20 ‘EI‘ K. TennoHocHTENE |Bo.ua jl
~ THne! TRYS, HCNONESYEMES: B 0G0PYI0EaHHU rMapareTpel MCTOUHMES TENNET]
- - - | |
THn | Cxrson ThyD | dnmin | dnmax K Kar. | ¥min | ¥max j dP Ma
M HH MM MM Y s n
A GO_10704 10 400 0.400 0.00 1.0| 3.0
B i HaeneHHe pacnonarasm.
c I
]
E L=l

-\ Lateie # NapareTpbl pacusTos |

|\/ [1] 4 ||x DTMBHal

? LCnpaera |

Puc. 9.1. lnanoroBoe okHO JaHHble - O6LWue ¢ BBeAeHHbIMU O0LLMMM JaHHBIMWA.
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Nannuie - D6wuHe

I akc. yiEnEHAA NMHERHEA NOTEPA A3ENEHWA B TpYSonposodas Rmax(ai)

IE
(L]
!Hﬂ

J0nA CPAEMT AWMOHHOMD ASENEHWA, Y4HTEIEAEMOrD B MHAPSEN. pacqeTay, []

)
=

il
=
[4J¥] 4]

oA HCNoNE30EaHHA TENAGNOCTYNASHMI OT TRYSONPOEaAoE, [%]

M ak cHManEHaA 400A TENAoNICTYNASHHA OT TRYSONPOEQATE, Y4HTEIESSMENX B TENADEOM SanaHce
NOMELEHWA NP1 Nogdope oTon. npud. [%]

dTmin - MHHAMaNEHDE 0X1a#EHWE TENIOHOCKMTENSA B NOTPEOWTENAX Tenna, [oC]

dTmay - MakcHManeHoe OXAaKAEHWE TENNGHOCHTENA B NoTpetikTene Tenna, [oC]

uHMMATEHOE NaneHH1e 43ENEHHA H3 EEHTUNAR TERRMOCTITHYECE WX, [I'Ia]

b I B2
2| =
=11 R=]
=1 iR
=

MUHHMEAEHOE NageHHE A3ENEHWA Ha 3aNOPHO-HSMERHTENEHEIX KianaHax, [a]

||
(| MuHHMEaNEHDE NaneHHe A3ENEHUA Ha PEFYAATOPEX Nepenana aasneHua, [Ma]

Onumm PACcCHETOE

¥ YuecTe TpEBYSrMEIR AETOPMTET TEPMOCT ATHYECKWE BEHTHASH E

I_ YyecTe COMAPOTHEAEHHE HCTOYHHES TENNa NP pac4eTe AaETOPWTETOE TEPROCT. EEHTHEN

I- EBEHHHHTI: MOLWHOCTE OTOMMTE . I'IpHﬁUpDB C TEPFOCT STHYECK UMM EEHTHAARK Ha
¥ [poBoauTe aHanWs packoia Boabl 6 NNOEKTMPYErO Of0p Y OEaHMM

¥ KoppekTHpOEaTE AWaMETR TRYGONPOEOLOE

:\QEHHbIB }\ M apareTphl pacHeTos §
|\/ (1].4 ||x OTrenHa |

? LCnpaera

Puc. 9.2. [Inanorosoe okHO [JaHHble - O6Lne ¢ BBeAEHHbIMM NapameTpaMn pacyeToB

[MonpoGHast nHGOPMAIHS O AUAIOTOBOM OKHE ¢ OOMIMMH JaHHBIMU MPUBOIUTCS B MyHKTE 5.3.
OO0mwme nannbIe Ha cTp. 18.

Crenyromum JIeCTBHEM SIBISIETCS BBOJ JaHHBIX O MoMemieHsx. C 3TOH [eIbio Hy)KHO M3 MEHIO
[lannble BEIOpaTh KoMaHay [loMereHus.

¥ Nantwie - Momewenwn
Cmyve . | tBn Qo Jgon DIoic ave =
[oC] [BT] [BT]
1| 20 1000 0| KomHara
2| 20 goo 0| KomHara
3| 20 2000 0| TFocTHHan
4| 20 600 0| Kynoma
5| 25 700 0| Bamasa
6 20 1200 0| Kormara
T 20 500 0| Pasjgenanka
8 20 1000 0| Kormara
i01| 20 goo 0| KomHara
102| 20 700 0| KomHara
103| 20 1750 0| TFocTHHan
i04| 20 550 0| Kynoma ;I
|\/ 1] & ||? anas&al

Puc. 9.3. lnanorosoe okHO [laHHble - [TomMeLLeHnsi ¢ BBOAOM JaHHbIX O MOMELLIEHNAX

JlaHHBIE O TIOMEIIEHUSX MOXHO TaK)K€ BBOJUTH B TPOIECCE PHUCOBAHUSA CXEMbl. Tak Kak
OMKCHIBAEMOE 00OPYJOBaHUE MOBTOPSETCS Ha TOCICAYIOIMIUX dTaKax, TO JaHHBIE O TIOMEIICHHSX B
ATOM CiTydae BBOJSTCS HEMOCPEACTBEHHO Ha pUCYHKE. B TO Bpemsi MOKHO Oy/eT BOCIOIB30BATHCS
(GyHKIMEH pa3MHOKEHUS PUCYHKA M JAHHBIX HA CIICIYIOIIEM dTaXKe.

[TonpoOHnas nHpOpMaITHS O JUATOTOBOM OKHE C JAHHBIMHU O MOMEIIEHUSX MTPUBOIUTCS B MYHKTE
5.4. JlanHble 0 moMemeHusAx Ha cTp. 23.
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9. NMpumepsbi

Crnenyronuii mar - 3TO pUCOBaHHE CXEMbl M BBOJ| JOIOJHUTEIBHBIX JAHHBIX 00 OTACIBHBIX
aneMeHTax obOopymoBaHus. [logpoOHOE omMcaHWe 3TAlOB PUCOBAHHUS TPUBOAMTCS B TMyHKTE 5.5.
PucoBanue cxemMbl 1 BBOJ JaHHBIX 00 3JIeMeHTaX 000py10BaHMs Ha CTp. 24.

PucoBanue nydiie HavaTh C CO3JaHHS CHUCTEMBI TEPEKPBITHH, HCIONB3ys KHOnKy Co3maHue
cucTeMbl nepekpoITHii B 3akianke Koncerpykuus (Puc. 9.4).

MO QIR [F] = e gy f 2
= 6\'@\ & = CospfaHue cUcTeMbl _ﬁif{i—_ﬁf

nepekpbITUA

Puc. 9.4. MNaHenb dyHKLMI prcoBaHus , 3aknagka KoHcTpykums

HapucoBannas cuctema mepeKkpbITUH TpejacTaBieHa HUXKe Ha pucyHke. CTaHOapTHO TMoOcIie
BCTaBKM CHCTEMBbl MepeKpbITUil oTMeTka cooTBeTcTBUsA (+0.00) momemaercs Ha caMOM HUKHEM
nepekpsITHH (0N B mofBajie). B onuceiBaeMoM mpumepe OHa MepeMeleHa Ha TIepEKPhITHE TIEPBOTO
JTaxa.

{'ﬂ

Puc. 9.5. HapucosaHHasa cuctema nepekpbITun

3arteM mpuUMeEHsss OJIOKH, MOXXKHO BCTaBUTh TOTOBBIA ()parMeHT sTaxecTtosika. s Toro Ha
naHenu (YHKIMHA PUCOBAHHWS HYKHO BBIOpATh 3akianky PasMHOkeHHWe M OJIOKH, a MOTOM KHOIIKY
Tpaguuuonnsblii 3Taxkecrosik (Puc. 9.6).

TunoBon
3TaXecTosAK

KomaHabl
Pa3MHOXeHUA

Puc. 9.6. MNaHenb oyHKUUA pucoBaHus, 3aknagka PasmHoxeHne n 6noku

Bo BcraBieHHOM OJIOKE HY)KHO JTIOPHCOBAaTh HEOOXOAWMYIO apMmarypy (KJIamaHbl y OCHOBaHHS
CTOsIKA ) U MOAUDUIIMPOBATH WU JIOTIOTHHUTH CIISAYIOIICH HH(pOpPMaIen:
® JIaHHBIMH, KaCAIOUIMMHUCS OTONMTENBHBIX NPHOOPOB (CHMBOJ, BenuunMHa, KOod(d. 3ammuThl,
MaKCHMaJIbHas JJTHHA);
® JIaHHBIMH, KacalOIIUMHUCS TPyOOIIPOBOIOB (THIT TPYO, HOMEPA Y4aCTKOB, HCIIPABHOCTh M30JISIINH,
JUTHHA yYacTKOB);
® CHMBOJIAMHU apMaTypBI;
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9. NMpumepsbi

® JIaHHBIMHU O TIOMEMIEHUSX (HOMepa MOMEIEHHH, TeTIOMOCTYIUICHHUS, OTIICAHUE).
HyXHO BBOAWTH TOJBKO T€ JaHHBIC, KOTOPhIE MOXHO OYIET HCION30BaTh MPH JalbHEHIIeM
Pa3sMHOKEHUU HAPHUCOBAHHOTO (pparmMeHTa mo ropuzonTanu (Puc. 9.7).

+|d.00
|
() I m.-z
iy
CATRNR |
+Z19 0 B | + 200 0 S
|
|
I T
A 1 o 4
ATO-H-F | RTD-H-P
an 1 an
N %6 I 0 %
[t 1 l cr
o M
+|a.00 -
I
AE’\H.I# AL
—an I

Puc. 9.7. BcTtaBneHHbI doparMeHT aTaXeCTosIKa C 3anofIHEHHbIMU LaHHbIMN

[Tocne BBOJIa JaHHBIX 00 OTOMHUTENBHBIX PUOOpaX, TPYOOIIPOBOIAX, apMaType U MOMEIICHHUSX,
BCTaBJICHHBIN (DParMEeHT PUCYHKA HY)KHO BBIJICIMTh M PA3MHOXKUTh [0 TOPU3OHTAIH ISl TOJTYUCHHS
ouepernHbix croskoB (Puc. 9.8). 13 mento [IpaBka Hy)KHO BbIOpaTh KOMaHIy Pa3sMHOXHTBL BIPaBO.
KomaHnibl pa3sMHOXKEHUSI MOXHO TaKke BbIOpaTh Ha TaHenu (YHKIUH pHCOBaHUS (3aKiajKa
Pa3muozkenune u 6;0km Puc. 9.6).

4=
2 | = 2 || = = ] = = [ =
- = az e = {2 ey
+= = _,j___ = = _,j___ — = #j___|:_ oz |_H:___|__,_T ]

Puc. 9.8. ®parmeHT 060opyaoBaHMs Ha NepBOM 3Taxe, NoNy4YeHHbIN B pe3ynbTate pasMHOXeHUs paHee
BCTaBIEHHOrO W 3anofiHeHHoro 6roka

ITocne PA3MHOXCHUSA 10 TOPU3OHTAJIM HYKHO M3MCHHUTL OITMCAHHC HOMCHI@HI/Iﬁ H paCyYCTHYIO
TCIIJIOBYIO MOIITHOCTD.

Tak co3naHHBI (QparMeHT 00OpYHOBaHWS MOXKHO BBIICIUTh W Pa3MHOXKUTH Ha CIIEIYIOIIEM
aTa)ke, UCNONB3ys KoMaHay CIEeNYIOINT 3Tax, BEI3BAaHHYIO U3 MEHIO [IpaBKa Wi ¢ maHenu QyHKIHA
pucoBanus (3akianka PasMHo:keHue U 0JIOKH).

-
= T = = = = = = | =
s E = [ L) EF@ L i = ;-'-_' i e

:—F"" : == I .:.’_:\Q, E = I :_Fb" E = :_Sb" i ==

g L L _ el | L Ll d | L 1 _gd____l | L 1 a1 |
z | = = = [ = = | =
- e, iz @, [ e, 1

- ) '?:_Iﬁ' E T .':- ] I "-?_Ih' E 1 .'-'-l- ] I "-?_Ik E 1 ."'-l- ] I = Ik' E 1 T |

< | {1 | | | I | | L il | | | Ll |
= | = = || = = | = = || =

4 L L _ .l | L | I | | L L _l._ 1 | L | _H.%-_ | |

= e e pog v

Puc. 9.9. BepTukanbHas pa3sofka, NnonyyeHHasi B pesynbraTe pasMHOXeHMUs! AaHHbIX C MepPBOro aTaxa Ha
nocneaytoLLme aTaxu
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B momyueHHo#l TakuMm cnocoOOM BepTHKaIbHOW pa3Bojake (Puc. 9.9) HyXHO 3amoNHUTH WU
U3MEHHUTh TEIUJIONOTEPU TMOMENICHHH, yIAlUuTh JMITHHE TPYOONpPOBOIBl HA MOCIETHEM 3TaXe U
JIOPHCOBAaTh Ha KOHIIAX CTOSIKOB aBTOMAaTHYECKHE BO3IyXOBBIMyckHbIe kianansl (Puc. 9.10).

5 -
CITRM R O R TU Tp OITPOBOIBI
+ X5 Sav + 2000 S b P A

HY>KHO yJIaJuTh
s

RTD-H-F
an
I %6

C il
am

(]
(=1
I
]
|
]
I

Puc. 9.10. YganeHue Tpy6onpoBoaoB Ha NnocneaHem aTaxe

3aremM HYXHO JIOPHUCOBATH KOTET M TPYOOIIPOBOIBI BMECTE C apMaTypOi, COSTUHSIFOIINE CTOSKU C
KomioM. HyXHO MOMHUTH O TOM, YTO CJEAyeT 3aJaTh JJUHY TOPU3OHTAIBHBIX Pa3BOMASAIIUX
TPYOOITPOBOAOB (KaK MOAAIOIINX, TAK U OOPATHBIX) U IOPUCOBATH 30HY IMOMEIICHHUS, 00BEIUHSIONIYIO
KOTCTPHYI0O M CETh pa3BOAANIMX TPYOONPOBOJOB B IMojaBaie. BaXXHO TakKe BCTaBHTH
JOTIOTHUTENbHBIC AyTH, HeBUANMbIE Ha cxeme (Puc. 9.11).

ko S H I 200 % wx e ]
g I T B T B Sl |
o _ _— T T _ -

I 1

1 i

Id |

""" 7R T T
AZ o H AZ
= T i :
™
Ja v,

Puc. 9.11. ®parmeHT cxembl C JOPUCOBAHHBLIM KOTFIOM, AOMOSTHUTENBHBIMU YCTPONCTBAMM U Pa3BoLsALLNMMN
Tpybonposogamm

0
KOTEJILHOM —

IS

OIIOJTHUTCIIbHBIC
bivsn

Ilocne BBINOMHEHMS BBIMICONUCAHHBIX JIEHCTBUN OCTaeTCs JOPHCOBAaTh JIOTIOJIHUTENIbHBIC
ycTpoiicTBa (Hacoc, MPeAOXPaHUTENbHBIN KilallaH, PacIMPUTEIbHbIN 0aK, MAaHOMETP, TEPMOMETP) U
HApHCOBATh PAMKY U TaOJIMUYKH MPH UCTIOJIE30BAHUH IpapUUeCKUX JIEMEHTOB ¢ 3akiaaku 'paduka.

9.1.3 Pacuersl 1 ycTpaHeHHe OIINOOK

3aKOHUYHMB PHCOBATH CXEMY, MOYKHO ITOMPOOOBATH BHIIIOJIHUTH pacdeThl. [IJ1sl 3TOro B MEHIO HY)KHO
BeIOpaTh KoMaHay Pacuersl. Ecniu Bce naHHbBIe ObUIM MPaBUWIIBHO BBEIEHBI, TO MpPOrpamMMa JO0JDKHA
BBITIOJTHUTH ITOJTHOCTBIO PACUETHI.

Yamie Bcero mocie BBOJA JaHHBIX OKAa3bIBACTCS, YTO TOJHOCTBIO PAcueThl HE MOTYT OBIThH
BBITIOJTHEHBI M3- 32 TOTO, YTO HE BCs MH(popMmanus o0 o0opynoBaHMM ObUIa MPaBHIBLHO BBe/leHa. B
TaKOM CJIydae CIIMCOK OIIMOOK COACPKUT MH(OpMAIMIO O BCEX Clydasx Opaka M HENpaBUILHO
BBEJIEHHBIX JaHHbIX (Puc. 9.12).
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[ Cnucox owmtior H=] 3

.l{e SAjaHEl PACYEeTHEIE TEINOMOTEPH IMoOMeweHwsT 2. IZI

.l{e SajaHEl PaCcyeTHEIE TEINOMO0TEPH momeweHwa 1.

.l{e SajaHEl PAaCcyeTHEIE TEINOMO0TEPH IoMeweHwsa 3.

.l{e sajadHa BENMMMHA OTONMTENLRHOro opubopa PJS?f? p morewenmm 1.
=

Puc. 9.12. Cnncok oLMBOoK C COOBLLEHNAMM O HenpaBUIbHO BBEAEHHbIX JaHHbIX

Heo6xoanMo ncnpaBuTh Bce OMIMOKH U 3aHOBO BBITIOHUTE pacueThl. [{ig ObIcTpoi ToKanu3anuu
MecTa MOSIBIEHUS OIIMOKHM JOCTaTOYHO YKa3aTh B CIHCKE OMMOOK coolmieHne 00 omubKe U HaxarThb
knasuiry Enter. [Iporpamma cama BBHICBETUT COOTBETCTBYIOLINI ()ParMEHT CXEMBbI, a TaK:Ke OTKPOET
TaONUILy TaHHBIX U YKaXXET B HEH MoJie, B KOTOPOM, BEPOSATHEE BCET0, HYKHO CIENaTh U3MEHEHUS WU
JOTIOJTHUTH JAHHBIE.

9.1.4 HUrtorm pacueroB

HTorn pacueToB MOYKHO MPOCMOTPETH Kak B TaOIMYHON (popme, Tak U B BUJIE CXEMBI U IUIAHOB
sraxei. /g aToro ciayxaT KoMaH[ibl, BbI3blBaeMble U3 MeHI0 WUtorn. BHemHuil Bux TabauLbl Win
pUCyHKa MOXKHO H3MeHMTb. CoaepKUMoe Bcex TaOiMll MOXHO pacredaraTh (komania IleuaTs
Tabiuiel B MeHIO Daill); pUCyHKHM CXEMbl M IUTaHa OOOpYHOBAHUS TAK)KE MOXKHO BBIBECTH Ha
IPUHTEP WK II0TTep (KkoMaHaa [leuats prcyHka B MeHI0 Dailn).

[MonpoGHast nH(pOpManus 0 pacyeTrax NMpPUBOAUTCA B MyHKTE 7. UTOrM pacuyeroB Ha ctp. 104.
Hwxe nmpuBeneH nmpumep TaOnuIbl ¢ uTOoraMu pacderoB TpyoomnpoBonoB (Puc. 9.13) u dparment
cxeMmbl ¢ utoramu pacueros (Puc. 9.14).

Tt | Tom Homep L dn ] G w R Dzeta dp =
vua|Tpy | CTomk| YuacrT. [2£] [rc] [BT] [Er fo] [#fc] | [Mafe] [Ia]
Z A 1 1 1.20 20 5100 0D.061 0.150 26.3 286.6 3262
ASY-T HaCcTpolmka 1 dn 20 M
Kr = 1.251 M3y
Z A 1 2 4,00 15 3300 0.039 0.201 6.2 2.5 355
Z A 1 3 0.50 10 1000 0.012 0.101 22.5 1733.2 8899
RTD-H-P HacTpoMka 3.5 dn 10 1
apTopHTET 0.72 Er = 0.148 mM3fy
Z | A | 1 | 4 [l.5l]| 1l]| Bl]l]| l].l]ll]| l].l]Bl‘ B.9| 2714. 5 8914
RTD-H-P HacTpoHKa 3 dn 10 o1
apTopHTET 0.72 Er = 0.118 mM3f4
Z A 1 102 3.00 10 1500 0.021 0.182 90.6 2.5 313
Z A 1 103 0.50 10 800 0.010 0.081 8.7 2629.1 8621 ;I

Puc. 9.13. Tabnumua c ntoramm pac4yeToB TpybonpoBoaoB
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EI‘ITuru - PUCYHEM (O[]
I an 15 . I
3i2
| | dn 15 5
I an ‘IUQ dan 10 I an 10
, 7 | )
RTD-MN-P RTD-M-F RTD-M-F
I dn 10 n4 dn 10 n2 I dn10 n 3.4
I 1200 Bm 500 Bm I 1000 Bm =
| C11-60 C11-60 I C11-60
| 1.1 m 0.6 m | 0.9 M
I > NRp—— —— . Np———
| 0
u_ e o — S e o o o — — _I';- ! P
Mogean
ASN-| an 15 ASV-PV ASW-|
dnz0 niz dn1s n13 dn16 nia +B*C 0BT
=l
i
1S I | | Hm®
HoxMep ok . T OT. Ip. n L Qpac gTp Opea Nxed Aon tn ﬂ
Croage| ¥uacr. [3:m.] [r1] [Br] [BT] [BT] [BT] [oC]
1 3 1|C11-60 12 1.20 1000 974 986 -12 0.974 78.72
1 4 2| C11-60 6 0.60 aoon 526 538 -12 0.663 78.60 _lﬂ
*

Puc. 9.14. ®parMeHT CXembl C UTOramm pacyeToB

9.2 lMpumep cncTeMbl OTOMNSIEHMA CO CMELLaHHOW pa3BoOaKOM -
TPaaULMOHHON BEPTUKarIbHOM U FTOPU3OHTaNbHOWU NOKBaAPTUPHOM

B ¢aiine przyk2.grd, crangaptHo 3anmucaHHOM B Katajiore c:\purmo3\dane, pa3melieH npuMep
CHCTEMBI OTOIJIEHHS CO CMEUIAaHHOW pa3Boakoi. YacTe 000pynoBaHMS BBIIIOJHEHA B TPaIUIL[MOHHON
BEPTUKAJIBLHOM Pa3BOJKE, a YaCTh - B TOPU30HTAIILHON IIOKBAPTUPHOU PA3BOJKE.

9.2.1 HcxoaHble JaHHbIE A5 IPOEKTA

Hwxe nomernien HaOOp UCXOIHBIX JAHHBIX:
napameTpbl Terionocutens: ty/t, = 80/60 °C;
TpaaUIMOHHAasl BEpTUKAIbHAs Pa3BOJIKA, Pa3BOASIINE TPYOOIPOBObI BHIIOIHEHBI U3 CTAIbHBIX
Tpyo (GO_10704);
pa3BojiKa MokBapTupHas BeimosHseTcs u3 Tpydo PEXEP-06;
TpyOONpPOBOABI, Pa3BOASAIINE TEIJIOHOCUTENb B MOJBaNaX,
n3oaun coctapiisieT 80%;
TpyOONpPOBOABI B MOKBAPTUPHOM pa3BOIKE MPOXOIAT B MOJY; UCTIPAaBHOCTH n3ossauuu 30%;
otonuTeNbHbIe MpuOopsl nanenbhbie: T PURMO C;
CTaHJApTHBIE PACTIOIOKEHHUE U 3aIIUTa OTOMUTENbHBIX IPHOOPOB;
BOJIOEMKOCTb KoTia: V = 20 J;
ruapasianueckoe conporusiienre kotia: dP =500 Ila;
OTOMUTENIbHBIE MPUOOPHI C TEPMOCTATHISCKUMH BeHTW IsIME: Tuit V2000-D-V;
Yy OCHOBaHHMSI CTOSIKOB BEHTHWJIM C mpeaBaputTeiabHbiMU HacTpovikamu: Tun KOMBI-3+ -N u
BeHTWIU 3anopHbie KOMBI-3+ -C;

HU30JIMPOBaHbl; HCIIPABHOCTH
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Ha OTBETBJICHUAX B TOPU3OHTAIBHOW TeETJe MOKBAPTHUPHOW BEHTUIM C MpeIBapUTEIbHBIMU
Hactpoiikamu: T KOMBI-3+ -N wu 3anopnsie BeHTHiIn KOMBI-3+ -C, ceTounbie QUIBTPHI:
tun FILTR-4111 u Bogomepsr: Tun COMBI-Q1.5.

9.2.2 BBoja JaHHBIX

[Iponiecc BBOAA JaHHBIX HEOOXOAMMO TMPOBOAWUTH AHAJOTMYHO MPEABIAYIIEMY HPUMEDY,
UCIMOJIb3YS TOTOBBIE OJIOKH M (PYHKIMIO pa3MHOXKEHHMSI [T0 TOPU30OHTAIIM U Ha CIIETYIOLIEM ITaXKE.

Bo Bpemsi pucoBaHMs NOKBapTHUPHOW TOPHU3OHTAIBHOM Pa3BOAKU JIyYIlle NPUMEHSATh I'OTOBBIN
ook 'opu3oHTaNILHAS cHcTeMa mokBapTupHas (Puc. 9.15).

felqg el HemEa 1 2 3 4 5 6 7 |
==

FopusoHTanbHas
cuctema

Puc. 9.15. MNMaHenb yHKUMIA pucoBaHus, 3aknagka PasmHoxeHne n 6roku

Ha Puc. 9.16 mpencraBneH 610K MOKBapTHUPHOW TOPU3OHTAILHOW CHUCTEMBI C 3aIOJHEHHBIMU
JAHHBIMH 00 OTOMHUTENIBHBIX MPUOOpPaAX, apMaType, TPyOOIpPOBOAAX U MOMEIIECHUSIX.

Jlns pa3MHOXKEHHs BIPABO HYKHO BBIOpaTh COOTBETCTBYIOIIMN (pparmeHT pucyHka. Jlyuie
UCMOJb30BaTh Il ATOro (YHKLHIO BBIACTICHHUS OOBEKTOB, MEPEeCeKaronInX 007acTh BBIACICHUS.
Taxoli pexxuM BbIIENIEHUS MOTyJYaeTcsl, eclu aepkaTh Haxaroil knasuiry Ctrl B mporecce yka3aHus
MBILIBIO 00JIACTH BBIJCICHHUSL.

" O6nacto BbleneHus ] 3
knepecel(au:ou.|,wx 00BLEeKToB KomHama
. 20 C 1000 Bm

dn 04 @

WE0L0-0-V

COMBIQ1.S

—t—————————

4n\_TPYOONpoBoAb!I HYXHO BbiAenuThL ]

Puc. 9.16. BctaBneHHbI oparMeHT NOKBaPTUPHOW rOPU3OHTANBHOW CUCTEMBI

CnenyeT NOMHUTH O TOM, 4YTO IIOCIE€ PA3MHOXKEHMs BIPABO HYKHO 3a/1aThb JUIMHBI BCEX
TOPU3OHTAIBHBIX TPYOOIPOBOJOB, 3aNOJIHUTH HIM MOAM(UIIMPOBATH JAHHBIE O MOMELICHUSX U
BCTaBUTb JOIOJIHUTENbHbIE YTH, HEBUIMMBIE HA CXEME.

B mpumepe B OIHOM M3 MOMEIIEHHH C TOKBAapTHPHON CHUCTEMON pa3BOJKM HM3MEHEH CII0CO0
HOJKJIFOYEHUS! OTOIMTENFHOTO MPpUOOpa (MMPUMEHEH CIOCO0 MOIKITIOUEHUSI OTOMHUTEIFHOTO MpUOopa
IIPY IOMOILM IPUCOEAUHUTENBHOrO 31eMeHTa Puc. 9.17).
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Puc. 9.17. dparmeHT pucyHKa ¢ OTONUTENBHBIM NPUBOPOM, NOAKMYEHHBIM NPY NMOMOLLM MPUCOEANHUTENTBHOTO
anemeHTa RTD-K

PI/ICYHOK, CO3I[aHHBIﬁ Ha OAHOM 3Taxe, HY)KHO BBIICIIUTH N paBMHO)KI/ITB Ha CJ'IGI[YIOH_II/IX aTaXax
(Puc. 9.18).

+ MG A W

hrg---—----"-"-"=-"="="-"rFMF—-"-"-=-"--~-"~-"-"FMFA——~-~~—"—-—-—-—-——~-"F——-———=-—-—- -~ Obr

14

:

| oAt progu e G |

Puc. 9.18. dparmeHT cxembl C MOKBAPTUPHOW FOPU3OHTANTBHOM CUCTEMOW Pa3BOAKM

[Ipun mpocmoTpe cxembl ciemyeT oOpaTHTh BHUMAaHHME Ha COCAMHEHHE cTosika 1A cO CTOSIKOM
HoMm. 1 (Puc. 9.19).
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Puc. 9.19. MNogcoeanHenune ctosika 1A co CTOAKOM HOM. 1

OcTanpHbIE JIEMEHTHI PUCYHKaA CJICAYCT BBIIIOJHHUTD dHAJIOTMYHO MMPCALIAYIIEMY IIPUMCEPY.

9.3 lNpumep cncTtemMbl OTONSIEHMA C MOKBAPTUPHOM pacnpenenuTenibHON
pa3Boakon

B ¢aiine przyk3.grd. ctannaptHo 3anucanHoM B Katasiore c:\purmo3\dane, pa3zMmenieH npumep
CHCTEMBI OTOILICHHSI C TIOKBAPTUPHOM pacrpeieIUTENbHOM Pa3BOIKOM.

9.3.1 HcxoaHble JaHHBbIE ISl IPOEKTA

Hwxe momerieH HaOOp UCXOAHBIX TAHHBIX

— IapaMmeTpsl TEIUIOHOCUTENS: ty/t, = 80/60 °C

— o0opynoBaHue BHIMONHSETCS U3 TpyoorpoBogoB SANCO;

— TpyOOIIpOBOZbI, pa3BOJALIME TEIUIOHOCUTENb B I0/BaJaX, H30JUPOBAHbI; HCIPABHOCTh
n3oisuu cocrasisieT 80%:;

— TpyOOIIpOBO/Ibl B IOKBAPTUPHON Pa3BOAKE MPOXOIAT B MOIY; UCIIPaBHOCTD M30isiuu 30%;

— oronurenbHble npubopsl nanenbHble: THI PURMO C;

— CTaHJAapTHBIE PACIIOJIOKEHHUE U 3aIINUTA OTOIUTEIbHBIX TPHOOPOB;

— BOJOEMKOCTh kKoTia: V = 50 J;

— ruapasiaMueckoe conporusieHue koraa: dP =500 Ila;

— oronurenbHble npubopsl ¢ BeHTHWIAMHU TUll RTD-N-Y u RLV-Y;

— Ha OTBETBJICHUAX [0 TOPHU3OHTAIM K PACHPEIECIUTENI0 HACTPBaUBAEMbIE 3allOPHO-
u3MepuTenbHble knanansl Tun ASV-I 3anopHo-uzMepurenbHble kiianansl ASV-M, ceTouHble
¢unsTpsl Tun FILTR, Bogomeps! Tun EEM-QII-*.

9.3.2 BBoja JaHHBIX

[Ipomecc BBOIA MAHHBIX HEOOXOAWMO TIPOBOJIUTH AHAJOTMYHO MPEIBLAYIIEMY MPUMEpY,
UCIIOJTB3Ysl TOTOBBIEC OJIOKU M (DYHKITUIO PA3MHOKEHHUSI TI0 TOPH30HTAIH M Ha CIICAYIOIIEM dTaXe.

Bo Bpemsi pucoBaHWS IOKBapTUPHOW TOPU3OHTAILHOW Pa3BOJKHU JIydllle TPUMEHSTh TOTOBBIN
onok Cucrema pacnpenejuTelbHas mokBapTupHas (Puc. 9.20).

M%M‘ﬁgiﬁw 2 3 5 6 7 |
== ACT A7 A (] =L

Cuctema
o

acnpepenutenbHas

Puc. 9.20. MaHenb yHKUMI pucoBaHmus, 3aknagka PasmHoxeHne n 6roku

Ha Puc. 9.21 npexacrapneH BcTaBiaeHHBIA OJOK paclpeneTuTeIbHON CUCTEMBI MIOKBAPTUPHOHU C
3allOJTHEHHBIMH JJAHHBIMU 00 OTOIMHUTENLHBIX MPUOOpax, apMaType, TpyOOIpoBOAaX U MOMEIICHUSX.
Ji1s pa3MHOKEHUS BJIEBO U BIIPABO HY)KHO BBIOPATh COOTBETCTBYIOLIYIO 00JIACTh PUCYHKA.
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[Tpu pa3MHOKEHHH TOPU30HTAIBHO COSANHHUTEIN
YIAJIEHHBIX TPYOOIIPOBOAOB HE HYXKHO BBIIEIISTH

Puc. 9.21. BcTtaBneHHbIM doparMeHT pacnpenenmntensHOM CUCTEMbI MOKBapTUPHOM

CrnemyeT MOMHHUTH O TOM, YTO IMOCJE Pa3MHOXKEHHUS BJIEBO U BIIPABO HYXKHO 3aaTh JJTUHBI BCEX
TOPU3OHTAIBHBIX TPYOOIPOBOMOB, 3aMOJHUTH WM MOIUGUIMPOBATH NAHHBIE O TMOMEIIECHHUSIX U
BCTaBUTH JONOJHUTENIbHbIE yTH, HEBUINMEBIE HA CXEME.

B mpumepe B OIHOM M3 TMOMELICHHWH C TOKBAPTHUPHOW CHUCTEMOW pPa3BOJKM H3MEHEH Crocod
MOJKJIFOYEHHS OTOMUTENLHOTO Iprubopa (mpumMeHneH oronuTenbHblii mpubop tun VK Puc. 9.22).
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Puc. 9.22. dparmeHT pucyHKa ¢ oTonutenbHbIM npnéopom tmnn VK

PucyHoOK, co3aaHHBIN Ha OJTHOM dTaXKe, HY)KHO BBIICIHUTh U Pa3MHOXHTH Ha CICIYIOMIUX 3TaKax
(Puc. 9.23).
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Puc. 9.23. dparMeHT cxeMbl C pa3MHOXEHWUEM Ha creaytoLLeM aTaxe C NOKBApTUPHOWN rOpU3OHTaNbHOM
pacnpegenutenbHOn CUCTEMOWN pasBoaK/
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OcTanpHbIE JIEMEHTHI PUCYHKA CJICAYCT BBIIIOJHHUTL aHAJIOTHMYHO IMPCAbIAYIIUM IIPUMCEPAM.

9.4 [lononHuTtesibHblIe NPUMepbI

B katanore ¢:\PURMO23\dane pa3MelieHo e1iie HeCKOJIbKO MTPUMEPOB MPOEKTOB:

PrzykS.grd mnpumep cuUCTeMBbl OTOIUICHHUSI ¢ KOHBEKIIMOHHBIMU U MOJMNOIBHBIMU OTONUTEIbHBIMU
npubopamu, a TaKKe MPeCTaBIeHNEe UTOTOB Ha IJIaHaX 3TaXeH.

Przyk6.grd npumep oqHOTPYOHOH BEPTUKAILHON CHCTEMBI OTOTIIICHHS.

Przyké6a.grd npumep onHOTpYOHOUM BEpTHKAIBLHOW CHUCTEMBbI OTOIUICHHUS C Pa3HBIMU BapHUaHTaMU
MOJICOEMHEHUS OTOMUTENBHBIX PHOOPOB.

Przyk7.grd npumep oqHOTPYOHOU TOPH3OHTAIBLHOM CUCTEMBI OTOTUICHHS.

Przyk7a.grd npumep ogHOTpyOHOI TOPU30OHTATBHOI CUCTEMBI OTOIJICHUS C PA3HBIMH BapUaHTaMU
MOJICOEMHEHUS OTOMUTENBHBIX PHOOPOB.

Przyk8.grd npumep oqHOTPYOHOH BEPTUKAIBHON CHCTEMbI OTOTIIICHHSL.

Przyk9.grd npumep oqHOTPYOHON BEPTUKAILHON CHCTEMbI OTOTIIICHHS.
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MpunoxeHune 1. OnpegeneHust U TePMUHbI, UCNONb3yeMble B
MHCTPYKLUMN

[Tpunoxenue coaepXuT an(aBUTHBIA CIHUCOK OMPEAEICHUH U TEPMHHOB, HCIOIb3YEMBIX B
MHCTPYKIUH K IIPOTpaMMe.

AKTHUBHBIN BUJI PUCYHKA
Bun pucynka rnpu mocieiHeM MeTYKe MbIIITH.

ABTOpUTET (BHEIIHUI) TEPMOCTATHYECKOTO BEHTUIIS

OTHonreHue naacHus  OaBJICHHA Ha  TCPMOCTATHYCCKOM  BCHTHUIIC K THAPABINYCCKOMY
COIIPOTHUBJICHUIO HHUPKYIOMOHHOI'O  KOJIbIld, Ha KOTOPOM HAXOIHUTCA BCHTHIIb, ambo K
rnapaBINYCCKOMY COITPOTUBJICHUIO TOH YacTu HMUPKYJIAIHOHHOI'O KOJIbIIa, KOTOPOC CTaGI/IJ'II/ISI/IpyeTCH
PECYIIATOPOM NICPCriaga JaBJIICHNA

ABT — ApBT
Apuk,cm

Ap BT FI/II[paBJ'II/I‘IeCKOG COIIPOTUBJICHUC TCPMOCTATUYCCKOI'O BCHTUJIA, I1a.
pr’ om FI/II[paBJ'II/I‘IeCKOG COIIPOTHUBJICHUC MUPKYILIMUOHHOI'O  KOJIbLld WJIM €ro 4acTu,

CTa0MIIM3UPYEMOH PeryasTOpoM nepenaja gasineHus, [1a.
ABTOpPHTET OTONMTEJIbHOIO PUOOpa

OTHonreHue MOIITHOCTH, BBIJCITISIEMO OTOMMTEIbHBIM HpI/I60pOM, KO Bceit MOIIIHOCTH, nonyqaeMoﬁ
INOMCIIICHUEM

Oon
Ao =——~
Qoo + Z Oon

O, TemonocTyrieHus B IOMENIEHNH, BT.
Oon PeanbHas TerioBas MOIIHOCTh PacCMaTPUBAEMOTO OTOMUTENBHOTO Mpubopa, BT.
z Oon CyMMa pealibHbIX MOIIIHOCTEH OTONMUTENBHBIX IPUOOPOB B TOMENIEHNH, BT.

ApmMmarypa

PazBetBneHusi, QacoHHple wu3AeNUs (TPOMHUKH, KPECTOBHHBI, OTBOABI M T.JI.), BEHTHIIH,
pacIpenesuTeNu, PerynsaTopbl, KOHTPOJIBHO - U3MEPUTENIbHbBIE YCTPOMCTBA U T.[., CMOHTHPOBAHHBIE
Ha TpyOONnpoBOJaXx.

Apmarypa peryaupyrouas
Bentunu ¢ npeaBapuUTenbHONM HACTPOMKOM, pPETyIATOpBl Iepenajna AaBJICHUs, OIPaHUYMUTEIN
MaKCHMAJILHOTO Pacxo/a, IpocceNbHbIE MIaifObl U T. II.

Ba3za kaTaj0KHBIX JaHHBIX

[Iporpamma wucmonbp3yer 0a3y KaTaJOXKHBIX JAHHBIX, B KOTOPOH COJEpPKATCS KOHCTPYKTHUBHBIE,
TETJIOBBIE M TUPABINYECKHE XapaKTEPUCTUKU TPYO, apMaTypbl U OTONUTEIBHBIX IPHOOPOB.
ConepxuMoe 0a3bl KaTaJIOXKHBIX JaHHBIX HE MOXKET OBITh JIOMOJHEHO WIM MOAM(UIIMPOBAHO
I10JIB30BATEIIEM.

baoku rpapuyeckne
I'pacuueckue G510KH - ITO PparMeHTHl PUCYHKA, COXPAHEHHBIE JUIS AATbHEHIIEr0 UCTIONb30BAHUS B
MOCJIEAYIOLIHNX MPOEKTAaX.
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C mporpamMmoii MOCTaBISAIOTCS HaOOp OJOKOB, COAEPXKAIMX TUIOBBIE (ParMEHTHI O00OPYHOBaHUS
[EHTPAILHOTO OTOIUICHUSI C TPAJUIMOHHOW PAa3BOIKOW, TMOKBAPTUPHONW TOPU3OHTAIBHON U
pacrpenenuTeNTsHOM.

['paduueckue GIOKKM MOXHO BCTaBUTh B MPOM3BOJILHOM MeCTe pHCYHKa. Takke MOKHO ONpEeNeINTh
COOCTBEHHBIE OJOKH, COCTOSIIINE U3 MPOU3BOJIBHBIX ()PArMEHTOB PUCYHKA.

[TpumeHeHne 6JI0KOB 3HAUYUTENILHO YCKOPSET MPOLIECC PUCOBAHUS CXEMBI 000PYIOBaHHUS.

Bydep oomena

O0nacTh UIsi BpEMEHHOTO XPaHEHHSI BHIPE3aHHOTO MITH CKOITMPOBAHHOTO (hparMeHTa JaHHbBIX, HTOTOB
wim tekcta. Conepkumoe Oydepa MOKHO BCTaBUTh B TAOJMILy, B TEKCT HJIM B JIPYTHUE TPUIIOKEHHS
(mamp., MS Excel, penakrop tekcroB). IIpu BcraBke comepxumoro Oydepa oOMeHa B TaOiHIly C
JTAHHBIMHU TIPOUCXOJUT KOHTPOJIb 32 MPABUIIBHOCTHIO BCTABJISIEMBIX JIaHHBIX. B cityuae, eciu 1aHHbBIC
HEBEPHBI, TO UX BCTaBKa OyJIeT pepBaHa.

B mporpamme mpucyTcTBYIOT nBa BHaa Oydepa oOMeHa. OAWH CIY)KHUT sl XpaHEHUS] TEKCTOB,
CKOIIMPOBAHHBIX W3 TaONHWIl, WM TEKCTOBBIX TOJEH B JUAIOTOBBIX OKHax. JIpyroil xpaHuT
CKOITMPOBAHHBIN (PparMeHT pUCyHKA.

I'naBHOE OKHO pOrpamMMbI

OKHO, MaHeJNpb 3arojioBKa KOTOPOro COAECPKUT HA3BaHUE MPOTrPaMMbl BMECTE C Ha3BaHUEM TEKYILero
¢aiisia naHHbIX. B 5TOM OKHE pa3MmelleHbl BCe OKHA, CBA3aHHBIE C JaHHBIMU, HTOTAaMH PacueToB U
BEJIOMOCTSIMH MaTepHAaIIOB.

I'naBHBIN KaTAJI0T NPOTrPaAMMBI
Karanor Ha amcke, B KOTOpOM 3amucanbl (aiibl ¢ nporpammoit. [lpu cTaHgapTHON MHCTAIUISIIUN
nporpaMMel 3To Oynet karajor c:\danfoss3.

JaBiienue Temionocurtens dPy,

JlaBineHre B MHUPKYJISAIMOHHOM KOJBIIE COCTOMT W3 JABJICHUS, CO3IaHHOTO HACOCOM, a TaKkKe W3
TPaBUTALIMOHHOIO JABJICHMS.

Pekomenayercss mpu pacyerax yduThiBaTh 75% 3HA4YeHHS MaKCHMAJIbHOTO TPAaBUTAIIMOHHOTO
nmasiaeHus 1 90% gaBiieHUs, CO3/I1aBa€MOr0 HACOCOM.

JaBnenne rpapuranuonnoe dP,,

JlomoTHUTETFHOE AAaBJICHUE TETJIOHOCUTES, BBI3BAHHOE PAa3HUIICH TUIOTHOCTH BOJIBI B TIOJAIOIINX U
oOpaTHBIX TPyOONpPOBOAAX, a TAKXKE PA3HUIICH BBICOTHI MEXIY IIEHTPOM IOTPEOWTENs TeIuia |
[IEHTPOM HCTOYHHUKA Telwia. B mporpamMme TpaBUTAIIMOHHOE JABJICHUE PACCUUTBHIBACTCS C YYETOM
OXJIQKJIEHUSI BOJBI B TPyOONpoBOaax. PexomeHmyercs NMpH pacderax Y4YUThIBaTh 75% 3HaYCHHS
MaKCUMaJIbHOTO IPaBUTAITMOHHOTO JaBJICHUS.

JluanoroBoe OKHO CHCTEMHOE

CranmapTHbIi [uanor, ToCcTymHbINA yepe3 cucteMmy Windows (Harmp. JuaJoroBoe OKHO, CITyXKarlee s
YCTAaHOBKM TapaMeTpoB palOThl TMpUHTEpa). S3bIK TEKCTOB, BHICBEYMBAEMBIX B CHCTEMHOM
JIMaJIOTOBOM OKHE, 3aBUCHUT OT A3bIKOBOU Bepcuu Windows.

JnckoBoabl

YcTpoiicTBa 11 XpaHEHHS ¥ CYUTBHIBaHUS WH()OPMAIINU, 3alTMCaHHON B BHIE (aiiioB. B kommbroTepe
€CTh Yallle BCEro JUCKOBOJILI JJIs1 TMOKHX JUCKOB ¢ MMeHaMH A: u B:, a Taxke JKeCTKHE JUCKHU C
nmenamu C:, D: u T.71.

JApyrue morpeduTe/In TeIia

OObIuHast BepCUsl MPOTrPaMMBbI BBIMOIHAET pacueThl JJIsi KOHBEKIIHOHHBIX OTOMUTENbHBIX MPHOOPOB.
Hpyrue Buapl mnotpeOuteneil Temna (MOAMONBHOE OTOIUICHWE, BO3IYIIHbIE HarpeBaTely,
noJorpeBaTeNld BOJAbI) Ha3BaHbl B mporpamMme Jlpyrumu mnorpedutenssmu. OHU MOryT OBITh
MOJKJIIOYEHBI K CETH TPYOOIPOBOJIOB, OJJHAKO IMPOrpaMMa He MOJOepeT WX pa3Mephl, HE OMpPEeAeTHUT
MOTOK TETIOHOCUTEIISI.
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Jlis BBOAAa JAaHHBIX O APYIHX NMOTPeOMTENsiX Temya CIykuT Tabnuma JanHele - JIpyrue
NOTPEOMTEIN, HAXOAIIAsICI B TaOJUYHOW YacTH okHa JlaHHBIC -PucyHku. ['padudeckre CUMBOJIBI
JIPYTUX TOTpPEeOUTENIeld Temia pacrojoKeHbl Ha MaHenw (YHKIIMHA pPUCOBAHMS B 3aKIJIAIKe
OtonurtenbHbIC TPUOOPHI }\ﬂ;{

3aro/J10BOK TA0IHIIbI
HepBI)Ie CTpOKI/I Ta6J'H/IHI)I, B KOTOpI)IX HaxXogATCA CUMBOJIbI BCJIIMYHMH, paCHOJ'IO)KeHHI)IX B OTACJIBHBIX
CTOJIOIAx.

30HA MOMeIleHUu s

1 I'paduueckoe mnpencraBieHue AaHHbIX O noMelneHud. Ha
I'[| pucyHke cxeMbl 000OpyIOBaHUS MOMEIEHUE IPEICTABICHO B
| || Buze npsaMoyronsHuKa ¢ mpUCOETMHEHHOM K HEMY STUKETKOM.

AN

KomMHaTa
+20°C 800/0 BT

3oHa
"°Me"*e““; Bce sseMeHTBI cxeMbl (TPYObl, OTONMUTEIbHbIE NPHUOOPHI,
(a03) 104 apmartypa), HaxoAsiliuecss BHYTPH 30HbI IOMeEIIeHHs 10
- : YMOJYAHMI0O MNpPUNHCAaHbI K Hemy. buaaromapss 3sromy
100% | || mporpaMma cama paclo3HaeT, B KaKMX HNOMeLeHHsIX
' HaxoasiTcsi OTONHUTE/bHbICe NPHOOPHI W 4Yepe3 KakKue
T em | NOMeLIeHUs] TPOXOAAT TPYOONMpPOBOAbI, YTO MO3BOJIsAET
— aBTOMATHYECKH PacCUUTATh OXJakKIeHHe BoOAbl B
TPYOONpPOBOAAX M TENJIONOCTYIVICHHSI OT TPYOOIIPOBO/OB.

HcnpaBHocTh H30/150MM TPYOOIIPOBOI0OB
Onpenensier OTHOIIEHHE MOIIHOCTH, OTIAaBAaEMOM HM30JMPOBAHHBIM TPYOOIIPOBOIOM, K MOLIHOCTH,
OTJaBaEMOM HEM30JIMPOBAHHBIM TPYOOIIPOBOIOM.

O

o

n. = -100% [%]

Q. Tenno, oTnaBaeMoe N30JIMPOBAHHBIM TPYOOIIPOBOOM;
O, Tenno, oTnaBaeMoe HEM30IUPOBAHHBIM TPYOOIIPOBOJIOM.

Hcrounuk Temaa
YcTpoiicTBo, moaarolee Terio k o0opynoBaHuto. Yaiie BCEro 3To KOTes Wik TEII000OMEHHHUK.

Karanor Ha nucke

Bbinenennas yacTte JuCKa, B KOTOpOil XpaHsaTca ¢aiinel. JlaeT BO3MOXHOCTH YIOPSAAOYHUTH
coxpansiemble (aitnel. MoxHo, Hampumep, cosnath katamor PROJEKTY, B kotopom OyayT
XpaHUTbCA (ailsibl ¢ JTaHHBIMU [T TIPOEKTOB.
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Knonka macimrabupoBanusi pucyHka

%J @ 200% BbIOOpa MacmTaba pucyHka. Ilocie ee Haxkatusi oToOpaskaeTrcs CIHUCOK,
@, 150 % MO3BOJISIOMINN BBIOPAaTh COOTBETCTBYIOIIUI MacIiTad.
& 100% 3Ha4yeHre KHOIIOK B HUKHEW YacTH CIHCKa CIeayIoliee:

Q 75 % VBenunyenue Macurada.

Q 50% —

Q 5%
PcyHor, o

Q0% YcranaBnuBaercs Takoil Mmacitad, yToOb! ObIII BUIEH BECh PUCYHOK.

Q Bz OdnacTe

Q Z0om +

YMeHbllleHHe MaciTada.

VcranaBiauBaeTcst TaKoM MaciuTad, yToObl ObUIa BUAHA BCS 00/1acTh,
NpeTHA3HAYCHHAS [Tl PUCOBAHUIS.

& MoCJIe HAKATHS KHOTIKH CIIEAYeT TPH ITOMOIIN MBIIIN YKa3aTh (hparMeHT
OanacTe

PHCYHKA.
@\ P parta.

®\ [naeHo
Q Mpegk. ®\ MNpeabw.

[InaBHOE M3MeHEHNE MacIITaba pUCYHKA.

Q Zoom -
PucyHoK Bri6op BumuMoro ¢pparMenTta pucyHka mpy MOMOIIH OKHa. B aToM citydae

BoccranoBienne npensiaymero Macmrada pucyHka.

KoHTposibHOE MEHI0 OKHA
MeHr0, Haxo/s1Ieecs B JIEBOM BEPXHEM YIIIy OKHA, BKJIIOUAeT B ce0si KOMaHIbl H3MEHEHUS Pa3MepOB
U TepeMeleHHs] OKHA MPOTrpaMMbl, MEPeKII0YeHUsI Ha JIPYTHe OKHA, a TAaK)KE KOMaHAY 3aKpPbITHUS

OKHa.
h Horep

Cromk| ¥uacr.

1 P303

KonTpoabHoe MeHI0 IporpaMMbl

MeHro, HaxoJs1Ieecs B JIEBOM BEPXHEM YIJIy IJJaBHOI'O OKHA IIPOrpaMMbl, BKJIIOUYAET B c€0s KOMaHIbl
M3MEHEHUS pa3MEpPOB U MEPEMEILIEHUS] OKHA MPOTrpaMMBbl, IEPEKIIOUYEHUS Ha APYrUe 3a/1aul, a TaKxKe
KOMaH 1y 3aBEpIICHHsI PadOTHI C TPOTPAMMOH.

tdarn

[Vgayey
F RQ

Koppeknusi quamerpa TpyoonpoBo/ioB

Ecnu B mapamerpax pacdeToB BbIJIEJIEHO I0JIe BbIOOpa, BKIIOYAIOIIEE OMIMI0 KOPPEKIUU JUaMeTpa
TpyOOIpPOBOAOB, TO BO BPEMsl pacueToB Mporpamma mepea NoJ00poM MpeaBapUTeNbHBIX HACTPOEK
peryinupyronie apMatypel IpoOyeT YMEHBUIMTH (CKOPPEKTHpPOBATh) IHAMETP YYacTKOB B TeX
UPKYJISLUOHHBIX KOJIBIAX, IJle W30BITOK JaBJIEHUS TEINIOHOCHUTENS, C LIEJIbI0 €ro MaKCUMAalbHOTO
OrpaHUYEHUSI.
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Ko>dppuument 3arexkanusi Beta

BaxHbIM TIOHSTHEM U1 OTHOTPYOHOH CHCTEMBI SIBISCTCS KOI(PQPHUIMEHT 3aTeKaHus p,
OINPEAEIIAEMBIN U3 BBIPAKEHUS:

G
_
P G

cm

re:
G,p - Pacxo]l BOJbL, IPOXOAAILEH Uuepe3 OTONUTENbHBIN IpHOOp, KI/c.
G, - PAacXod BOIBI, MHUPKYJIMPYIOMICH B TJIABHOM TPYyOONPOBOAE OMHOTPYOHOH CHCTEMBI
(crosike), Kr/c.
Bemnunna xos¢p¢unmenta B cymecTBEeHHO BIMSET HAa BEIWYMHY NOAOHUPAEMBIX OTOMUTEIBHBIX
puOOPOB, THIPABIMYECKOE COMPOTHUBICHUE CHUCTEMBI, 4 TAaKXKE €€ TEIUIOBYI0 U THIPABIMYECKYIO
YCTOWYUBOCTb.

YBenuuenne kodpunreHTa f npuBeaeT K YMEHbIICHUIO BETMUYUHBI OTOMUTENBHBIX TPHOOPOB.
Opnaxo mpu 60sbIIOM KO3 duInenTe £ 3anupanne BeHTHICH P OTOMUTEIBHOM MTPUOOPE BHI30BET
3HAUUTENBHBI POCT THAPABINYECKOTO COMPOTHBICHUS CUCTeMBbl. Kak cieacTBHe, MOTOK BOJIBI,
OPOXOJSIINA 4Yepe3 CHUCTeMY, HAuMHAeT HeIOrpeBaTh OTOMHTENBHBIE MPUOOPHL, MPUYEM
HEepaBHOMEpHO (Hamboiee HeJorpeBacMble MPHOOPHI PacmoIoKeHbl B KOHIE psaa). B cucremax, B
KOTOPBIX TPUHATHI CIUIIKOM OoJblive KOd(pQHUIMEHTH 3aTekaHust [, He OyIeT TemIoBOW Hu
TUIPABINYECKON YCTONYUBOCTH.

SIBneHMe TETIOBOTO U THIPABINYECKOTO Pa3perylTUpOBaHus, BEI3BAHHOE 3alTUPAaHUEM BEHTHIICH,
MOXHO J0 HW3BECTHOW CTENEHH OTrPaHWYHTh, HCIOIB3YS PEryIsATOphl pacxoia Ha MOAXOIe K
OTHOTPYOHBIM cucTeMaM. OTHaKO OOJIBIIMM HEAOCTATKOM TaKOTO PEHICHUs €CTh 3HAUUTEIbHBIA POCT
THPABINYECKOTO COMPOTHUBIICHUS CUCTEMBI (Yalle BCEro MOTEpH JABJICHUS Ha PETYIATOPAX pacxoja
ommsku k 20000 I1a = 2mp)0).

bonbime 3HaueHHs KoOI(pHUIMEHTOB 3aTeKaHuss [ dame BCEro NPUBOIAT K  POCTY
THPABINYECKOTO COMPOTUBIICHUS CUCTEMBI.

Wtak, ¢ omgHOW CTOPOHBI CTpeMHUMCS, 4TOOBl KO3 duuueHT f OblT Kak MOXHO OoJblIe, a ¢
JPYTOil CTOPOHBI OH HE JIOJKEH MPEBBIIIATH H3BECTHOIO IPAHMYHOIO 3HA4Y€HUs [, BbILIE KOTOPOTO
CYILIECTBYET ONACHOCTh YTPAThI TEIUIOBOM U THAPABINYECKON YCTOHYNBOCTH CHCTEMBI OTOIICHUSI.

1

S [ —
P V023 -n+1

rae:
R - 9KCIIO 3aMBIKAIOIINX YYaCTKOB B OJIHOTPYOHOM CHUCTEME.

W3 BbINIENPUBEIECHHOTO BBIPAXKEHUS CIEQyeT, 4YTo [}, BO3pacTacT BMECTE C YHCIOM
3aMBIKAIOIIMX YYaCTKOB B OAHOTPYOHOH cucTeMe:

lnl3]lalslel7ls8slofolnle|lnlualis|ic|lz[is]19]2)]
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| B, 1023]0.28]032]0.35]038]0.41]043]0.45[ 047 0.48] 0.50 | 051 [0.53 054 | 0.55 ] 0.56 | 0.57 [ 0.58 |

B cnyuae moacoenuHeHHs ABYX OTONUTENBHBIX NMPHOOPOB K 3aMBIKAIOIIEMY YYacTKy CyMMa HX
K03 (PUIUEHTOB 3aTeKaHus £ He JOJDKHA [IPEBbIILATh TPAHUYHON BEIUYUHBI 3,

Ko>dppuumeHnT 3ammThl 0TONUTEIHLHOT0 MpUdOpa

OH yuuTHIBAaCT, Kak BIMAET CIOCOO YCTAHOBKM 3aIlIMThl OTOMMTENIBHOTO MpHOOpa Ha YCIOBHUSA
nepefayr Temia B OKpYXKalollylo cpeny. 3HadeHue koddpduiumenta Oonpmie 1,00 o3Hauaer
yXyALIEHHE YCIOBUI 0OMeHa Teruia OTHOCUTENTbHO HOPMATUBHOM 3aIlIUTHI.

Ko>ppuumeHT MECTHBIX CONPOTUBICHUH

On CIIYXXHUT IJId ONpCACICHUA IIOTCPb HaBJICHHUA, BbI3BIBACMbBIX MCCTHBIMU COIIPOTHUBIICHHAMHU Ha
apMartype.

2

Z=3¢-" - plllal

Z  llorepu naBneHus1, BBI3BAHHBIE MECTHBIMU CONPOTUBIIEHUAMH, [1a;.
Z ¢  Cymma KO3 PHULIHUEHTOB MECTHBIX COPOTUBIEHHH.

w CKOpOCTB II0TOKAa BOJBI, Mm/c.

3
p  IInmoTHOCTH BOJBI, KI/M™.

KoxdppuumeHnT pacnosioskeHus1 0TONUTEILHOT0 Mpudopa

OH y4uThIBAaET, KaK BIHMSIET MECTOPACHOJIOXKEHHE OTOMHUTEIbHOr0 MpUOOpa Ha YCIOBHS Meperadyu
TeIia B OKPYKaloIyto cpefy. 3HaueHue koddduirenta 6onpiie 1,00 o3HayaeT yxyamieHue yciaoBHi
oOMeHa Teria 1o OTHOIIEHUIO K HOPMAaTUBHOMY PACIIONIOKEHHIO.

Kypcop
VYkazarens (CTpelnka, IECOYHbBIE Yachl), OTPAXKAIOITHI IBHYKEHUE MBITIIH Ha YKPaHE.

Kypcop TekcroBblii
Muraronias BepTUKaibHas YePTOUKA YKa3bIBACT MO3UIIUIO B PEJAKTUPYEMOM TEKCTE.

JIMHUA TPOKPYTKHU

JIuHMM TPOKPYTKH pacrojiaraloTcsl Ha MPaBOM M HIDKHEM Kpae okHa. Mapkep MpOKpPYTKH Ha JIMHUH
MOKa3bIBaET MOJIO’KEHNE BUIUMOI YacTH OKHA.

C noMOIIbI0 MBIIIH MOKHO MPOKPYYHBATH COEPKUMOE OKHA TaK, YTOOBI MPOCMOTPETH pa3HbIe €ro
¢dparmenTsl. ['opr3oHTaNIbHAS JUHUSA TPOKPYTKH MO3BOJISIET MPOKPYUUBATH COJIEPKUMOE OKHA BJIEBO
U BIPaBO, a BEPTUKAJIbHAS JIMHUS MPOKPYTKH MO3BOJISIET IPOKPYUHUBATh BBEPX U BHU3.

L | 2l
MeH10 ObICTPOro 10CTYNA

Mento 0T06pa>KaeTc>1 IIOCJIC HaXXaTu:da HpaBOﬁ KJIaBHIIIA MBIIIH. MeHIO 6BICTpOFO J0CTYyIIa COACPIKUT
KOMaH/ibl, CBA3aHHBIC C pPUCYHKOM, Ta6J'II/IHeI71 WIIN 3JICMCHTOM JJHAJIOIOBOI'O OKHaA.

F1 Cnpaeta

Orraerre Ak+BESp

Bripesare Chrl
Konupoeate  Chil+C
Beragume Chil+y
Haanue Del

Halmu .. Chrl+F
Sarterure ... Chil+H
Halmu ganee Chil+h
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MuHuMa/IbHOE THAPABIMYECKOE CONPOTHUBJIEHHE YYACTKA € OTONMTEIbHBIM NPUOOpPOM
(morpeduTesem Temiia) dPgmin

YTo0Obl 00€CIIeYnTh COOTBETCTBYIONIYIO TEILIOBYIO M THIPABIMYECKYIO CTAOMIBHOCTH 000PY/IOBaHUS,
THJIPABIMYECKOE COTPOTHBIICHUE YYacTKa C MOTPEOUTENeM Teria JOJDKHO OBITh OTHOCHTEIBHO
00nbpIMM. MUHHMAIIEHOE 3HAYEHHE 3TOTO COMPOTUBIICHUS OIpeesieTcs mo Gpopmyoe:

db, in = (p,, ~p.) g-h[Ma]

o 3
P, IInoTHOCTH BOJbI, BBIXOJAIICH C YHaCTKa, Kr/m’.

o 3
P, IInoTHOCTH BOJbI, BXOIAIICHU B YHACTOK, KI/M

h Pa3HMma BBICOT MEXAy IEHTPAaMU CaMOrO BBICOKOTO W CAMOTO HH3KOTO OTOMHTEILHOTO
npubopa (HoTpedurens Tensia) B 000pyA0BaHUM, M.
2
g Yckopenue cBoboHOTO nageHus, g = 9.81 m/c

Homep (cumBou1) yuactka
Cocrout n3 nByx uacreil. [lepBasg u3 HuUX - 3TO HOMEp (CHMMBOJI) CTOsIKA, K KOTOPOMY OTHOCHUTCS
y4acToK, BTOpasi - 3T0_HOMEp (CMMBOJI) Y4acTKa B IIPeJiesax CTOsKa.

Homep (cumBoJI) yyacTka B npeaesax croska
CocTouT MakcUMaJibHO U3 ST 3HAKOB (Lu(p 1 OyKB).

Homep (cumBoOI) moTpeduTeIs TeIIa
Homep motpebuTens Teria AOJDKEH OBITh TAKUM K€, KaK 1 HOMEp (CHMBOJI) YJ9aCTKa, MOJIBOJISIIETO
TEMJIOHOCUTENh K TOTPEOUTENIO TeTlIa.

Homep (cumBoJI) cTOSIKA
CocTouT MakCUMabHO U3 TpeX 3HAKOB (Iudp u OyKB).

Homep (cumMBO.T) MOMeleHUS
CocTouT MaKCUMAJIbHO U3 TIATH 3HAKOB (II(p 1 OYKB).

Harpy3ka TemioBasi yyacTka

CymMa pacyeTHBIX TEIUIOBBIX MOIIHOCTEH HOoTpeOuTenei Temiaa, K KOTOPHIM YYacTOK IMOABOIUT
(moparomuii y4acTok) MO0 ¢ KOTOPBIX OTBOAUT (OOPATHBIN Yy4aCTOK) TEIIIOHOCUTEITb.

OrpannvnTe] b MAKCHMAJIBLHOTO pacxoaa
DTO YCTPOWCTBO ISl OTPAHUUYEHUS MAKCHMAJIbHOIO pacxojia TEIIOHOCHTENS B BBHIOPAHHOW YacTH
00opyIOBaHMUS.

ITapamerpsl pacyeroB

Habop mapameTpoB, BIUSIOLIMX Ha CHOCOO, C MOMOLIbI0 KOTOPOTO IPOrpaMMa MpPOBOJUT PacyeThl.
[TapameTpsl ycTaHaBIMBAIOTCA B JIuajgoroBoM okHe JlanHble - OOmume (3aknanka Ilapamerpsl
pacyeToB), BbI3bIBAEMOM U3 MeHI0 [aHHble mpu oMoy koManapl Ooume (3aknaaka [Hapamerpsl
pacyeToB).

ITanean 3arojiIoBKa OKHA
BepxHsig 4yacTh OKHAa, B KOTOPOM pa3MEIIAECTCS Ha3BaHME OKHA BMECTE C KHONKAMM IO JIEBOM H
IIPaBOU CTOPOHE.

EHEHHHE - PHCYHEM M[=] E3 |

Ianeb 3aroJI0BKa MPOrpaMMbI
BerHﬂH HYacCcTh IJIaBHOI'O OKHA IIPOoIrpaMMBI, B KOTOpOﬁ paSMGLI_[aeTC}I Ha3BAHUC HporpaMMLI BMCCTC C
Ha3BAHHUCM TCKVYILICTO d)aﬁﬂa JJAHHBIX.

¥4 PRZYK5.GRD - [JlanHbie - PucyHku] o]
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Ilanenb 0CHOBHBIX QYHKIUH IPOrPaMMBbI

[Tanens OCHOBHBIX (DYHKITHI MIPOrpaMMBbI CTAaHAAPTHO BHICBEUMBAETCS BBEPXY INIABHOTO OKHA
nporpammMbl. Ha Heil pacmionoeH psifi KHOMOK, JAIOIUX BO3MOXKHOCTh OBICTPOTO JOCTYIA KO
MHOTHM, YaCTO UCIOJIb3YEMbIM, KOMaH]IaM MPOTrPaMMBbl.

CEDARETRE 2R dofleeBoe® @ %2 4 &

ITanens cocTosiHUS

[lanenb cocTosHUS pacroiaraeTcsi B CaMOM HH3Y IJIaBHOTO OKHa mporpammbl. [loka3siBaeMast B Heit
I/IH(l)OpMaIII/IH CBsiA3aHa C aKTyaJ'IBHBIM COCTOAHUEM HpOI’paMMBI.

O ToM, HYXXHO JI1 OTOOpakaTh MaHENIb COCTOSIHUSA, MOKHO PELIMTh, BbIOMpas B MeHio [lapamerpsl

koManAy Ilapamerpel.
| 920 | B35 ||T|:-ylfin:nn|:n:nsn:|.u nogakwKi Tun & - PYE-C |

IManeanb GyHKUMA prcOBAHUSA

[Tanens GyHKUIUN pUCOBAaHUS COAEPKUT KHOIMKH, 3aITyCKAOLe KOMaH/Ibl PUCOBAHMS CXEMBI U
BBOJIa IaHHBIX 00 AJIeMEHTax 000pyI0BAHUS.
CranmapTHO 0TOOpakaeTcsl BBEpXy INIABHOTO OKHa Mporpammbl. Ha Hell pacnosioxeH psii OObIYHBIX U
PACKPBIBAIOIIMXCS KHOMOK, JalOIIUX BO3MOXKHOCTh OBICTPOrO JOCTyNna Kak K JJIeMEHTaM,
HApUCOBAHHBIM Ha CXEeMe, TaK U K (YHKIUSIM, CBA3aHHBIM C PUCOBAaHMEM. 3aKJIQJKH HIKE KHOIOK
MO3BOJISIIOT BEIOPATh KaTErOPUHU PUCYEMBIX JIEMEHTOB.

—‘--‘.u.?| r el 9 0 =3
e SN CEN S ]

HOMeHIeHI/Iﬂ oTalinBaeMble

HOMCHICHI/IH, B KOTOPBIC C IIOMOLIbBIO 060py,I[OBaHI/Iﬂ JOCTAaBJIACTCA TCIIJIO C HCJIBIO AOCTHMIKCHHA
pacquHoﬁ TEMIICPATYPHI. HporpaMMa TAKIKC TPAKTYCT OTAINIMBACMBIC ITOMCIICHUA, KaK ITOMCIICHUA
C paCYCTHBIMU TCIUIOMIOTCPAMHA, OTIIMUHBIMHA OT HYJIA.

IToMelenus He oTanIMBaeMble
[Tomernenuss He TpeOyrome oborpesa. IlporpamMma TpakTyeT MX, KaK MOMELICHHS C HyJIEBbIMU
pacyeTHBIMU TETIONIOTEPSIMH.

IMoaxaraJjor
Karanor Ha aucke, mpuHaAJISKaIUN IpPyroMy KaTaiory.

IHoTpeduTeanb Temia

YcTpoiicTBO, IpeAHa3HaYeHHOe I Mepeayl Teria 3 000pyI0BaHUS B OKPYXKAIOIIYIO Cpely, HaIp.
KOHBEKI[HOHHBIA ~ OTOMHUTENBHBIA MPUOOpP, TOANOJBHOE OTOIJICHHE, OTOMHUTEIbHBIN CTOSIK,
MOJI0TpeBaTeNb BOJIbl, BEHTHWIIALIMOHHBIN HAarpeBarTenb U T.1.

Ipeabixynuii y4acTok, nNpeabiayluii TpyoonpoBos

VY4acTok, HaxoJsmmiics OnmKe K HCTOYHUKY TeIsia, COeTUHEHHBIH ¢ TeKymuM ydacTkoM. Ha
pucyHke yyacTok 1/1 sBisiercs npeapiaymm it yaactkos 1/2 u 1/3.
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IIponycknas cnocooHocts Kv
OrpeiensieT MPOIYCKHYIO CIIOCOOHOCTh apMaTypbl B M°/d. B 4HCIOBOM BBIPAKEHHH PABHSCTCS
pacxo1y TETJIOHOCHUTEJIS TIPU Tieperaje naBiaeHus Ha apmarype B 1 6ap (100000 I1a).

PasmHoxkenne pparmeHTOB 000py10BAHUSA
[Tporpamma cHaOkeHa (QYHKIIMEH HHTEIEKTYaIbHOTO Pa3MHOMKEHHs (parMeHTOB O0O0OPYIOBAaHHUSA C
HyMepaIlei_y4acTKoB W moMmernieHuil. dparMeHTsl 000pyA0BaHUS MOTYT OBITh Pa3MHOMXEHBI Kak

BCPTUKAJILHO, TdK U TOPHU3OHTAJIBHO.
CDYHKI_II/IH Pa3MHOXKCHUSA JOCTYIIHA Y€PE3 MCHIO H[!aBKa.

PacyerHas TensioBasi MOIHOCTH NMOTPeOUTEJISI

MoIIHOCTh_MOTPEOUTENs TeIia, BBHITEKAOMIAs M3 TepepaclpeacieHUs] PacuyeTHBIX TEIUIONOTEPh
MEXIy TOTPEOMTENSAIMHU, HAXOANIMMHCSI B ToMemieHUH. [Ipu pacuere TEmIOBOM MOIIHOCTH HE
YUUTBIBAOTCS TEIJIOMOCTYIUICHUS OT TPYOOIIPOBOJIOB.

Pacmupenus paiiion

[Tporpamma HCTIONB3YeT CIEAYIOIINE pacIupeHus PaiiyoB:
.blo Pacmmpenue ¢aiinos ¢ onpeaeaeHHbIMUA rpaduecKUMH OI0KaMHU.
.grd [Tpennonaraemoe (MO yMOTYaHHIO) paciiupeHue Gaiyio ¢ JaHHBIMU.
~gd Pacmmpenue ¢aitios ¢ npeapiayiiel BEpCuu JaHHBIX.
dxf Pacmmpenue ¢aitioB ¢ pucynkamu, 3anucadabiMu B popmate DXF.
.dwg  Pacmmpenue ¢aitnos c pucynkamu, 3anucaHnHbiMu B hopmate DWG.

.dzt Pacmmpenue ¢aitioB 6a3bl JAHHBIX ¢ ApMAaTypPOM.

.gre Pacmmpenue ¢aiiiaoB co CIMCKOM OMIHUOOK.

.exe DailIbl TPOTPaMMBI.

grz Pacmupenue ¢aiinoB 6a3bl TaHHBIX C OTOMUTENFHBIMU PUOOPAMHU.
hlp ®daitsbl co crpaBOYHON HHPOPMAITHECH.

.grp [Ipenmonaraemoe pacumpenue (aiioB ¢ mapameTpaMu MporpaMmBbl.

Jpro ®aiin ¢ nHPOpMAIHEH O TPOU3BOTUTEIISX.

.grr Pacmmpenue aitioB ¢ uroraMu pacyeTos.

Jur Pacmmpenue ¢aitioB 6a3bl JaHHBIX ¢ TpyOamHu.

wmf  Pacmmpenue ¢aitnos ¢ pucynkamu, 3anucanabiMu B popmate WMF (Windows MetaFile).
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PackpbiBaromasicsi KHONKA

PackpriBaromiascsi KHOIKa UMEET 3a4E€pHEHHBIN MPABbI HUKHUI YrOJl.

K packppiBaronmcst KHOKaM MPUIMCAHO MHOTO KOMAaH/{ WM 3JIEMEHTOB
=F pucynka. OOBIYHO HIETYOK IO 3TOM KHOIKE MPHUBEIET K BEIOOPY KOMaH IbI
=T o=-30 WJIM 3JIEMEHTA PUCYHKA, aKTYaJIbHO CBSI3aHHBIX C KHOIIKOM.
=T Coa5 UroOsI HM3MEHHTL KOMAHJY WM SMEMEHT PHCYHKE, CBASAHHEIE C 3TOU

KHOIIKOM, CIIeAyeT, HalpaBUB KypCcOp MBIIIM Ha KHOIKY, HaXaTb H
(=1 C-60 JepKaTh JIEBYIO KIABUIILY MbIIHU. Yepe3 CEKyHAYy psJIOM C KHOIKOU
=I C=~30 PacKpOeTCsl CIUCOK C JOCTYIIHBIMU KOMaHAAMHU WUJIH 3JIEMEHTAMU PUCYHKA.
=T c11.30 B sTOM crmcke, kak ¥ B OOBIYHOM MEHIO, MOKHO BBIOpaTh KOMaHIy WM
= s SNIEMEHT PHCYHKA.

Crucok ycTpolicTB (B JAaHHOM Cly4ae OTOMHTEIbHBIX MPHUOOPOB)
=1 C11-60 MOkHO MOAU(ULMPOBATH, BbIOUpas kHonky Jobasb Yaamm. Ilpu sTom
7% Notaee, wianw | OyJeT OTOOpaXeHO JHAJOTOBOE OKHO, CIyXallee HAJs OIpeeseHus

COJIEP’KUMOTO CIIHUCKA.
Ha npanenu KLHA HCOBAHMSI pacroiokeHo  MHOTO

PACKPBIBAIOIIHNXCS KHOIIOK, JAOIINX BO3MOKHOCTD JJIA GBICTpOl"O J0CTyIIa
K OTACIBHBIM JJICMCHTaM 060pyz[013aH1/I51, Kak " OJId KOH(bI/Il"ypaI_II/II/I
cocCTaBa YCTPOﬁCTB, HCIIOJIb3YCMBIX B ITPOCKTC.

PeanbHasi TenjioBasi MOIIHOCTH MOTPEOUTEJIA
PeasipHas TemuioBass MOIIMHOCTH OTHaBaeMas IOTPEeOWTENIEM TeIuld, BBITEKAOIas W3 TEIUIOBBIX U
THJIPABIMYECKUX YCIOBHI €ro paboThl.

Peryasitop nepenajaa naBiaeHust

YCTpoicTBO, MOAIEpKUBAOIIEe MOCTOSHHYIO Pa3HUILY IaBJICHHS MEXIy MOJAroIIUM M OOpaTHBIM
TpyOOIPOBOAOM B BHIOPAaHHOM ITyHKTE 000pyaoBaHus. CyIIeCTBYIOT PETyJIsTOPHI Iepernaaa JaBIeHUs
JpoccenbHble, a Tak)Ke MepernycKHble. Y CTaHOBKa PETYJISITOPOB Iepenaja JaBleHHs oOecreunBaeT
ONTUMAJIbHBIE YCIIOBUSA JUIsI pabOThl TepMOCTaTHUeCKuX BeHTWied. IIporpamma He momdupaer
MEPENyCKHBIE PEryasSTOPbI.

CHuMBOJI KaTaJ0KHbBII

[IporpaMmma paboTaeT COBMECTHO ¢ 0a30i KaTaJIOXHBIX JAHHBIX, B KOTOPOW COICPKHUTCS
uHpopManus 0 Tpydax, OTOMHUTEIBHBIX NMPUOOpaX W apMarype, MPUMEHIEMBIX B 00OPYIOBaHUHU.
OTaenpHBIM dJIeMeHTaM 0a3bl JaHHBIX (TPYOBI, OTOMHUTEIbHBIC PUOOPHI, BEHTUIIN, TPOWHUKH H T.II.)
MIPUCBOCHBI KaTaJI0KHBIE CHMBOJIBI.

CumMeTpuYHAas ceTh TPYOONIPOBO/I0B

Cerp TpyOONPOBOAOB, XapaKTepHU3yIoUIascd TEM, YTO KaXIOMYy IOAAIOLIEMY TpyOOIpoOBOLY
COOTBETCTBYET  TpyOOmpoBoA o0OpaTHbIf. DTO 03HAYaeT, YTO COOTBETCTBYIOLIHE IpPYr JPYry
TpyOOMIPOBOABI TOCTABIISIOT TEINIOHOCUTENb K TEM K€ CaMbIM MOTPEOUTENSIM Teria.

CJiou pucyHka
B pucynke cxembl UCHonb3yeTcs TeXHHKa clioeB. Kakaplil cioil uMeeT cienyrolie IpUuiucaHHble
napameTphl:
® CTWJIb JINHUH,
® TOJIIUHA JUHUU;
® [[BET JIMHUU;
L[BET 3aJIMBKU;
cTIIb mpudTa;
pasmep mpudra;
nH(GOPMALIUIO O TOM, OYJIET JIK CJIOM 0TOOpa)KaThCsl Ha SKPaHE;
nH(MOPMAIIHUIO O TOM, OyIET JIK CJIOH ImeYaTaThbCs.
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B cnydae pucyHka ¢ [OaHHBIMH Ui pPacueTOB TapaMeTpbl OTIENbHBIX CJIOEB MOTYT OBITh
MOIUGUITPOBAHBI TPH MTOMOIIX KOMaH 6l DopMaT cI0eB pUCYHKA, BHI3bIBaAEMON U3 MEeHIO [laHHEIE.
B ciyuae pricyHKa ¢ UTOraMu pacueToB MapaMeTpbl OTACIBHBIX CJIOEB MOTYT OBITH MOAM(DHUIIIPOBAHBI
IpU TOMOIIM KoMaHAbl PopMaT CIoeB PUCYHKA, BBI3BIBAEMOM U3 MeHIO W TorH.

OtnenbHble Tpaduyeckrie OOBEKTHI MPUITMCAHBI K KOHKPETHBIM ClOsIM pucyHka. [Iporpamma
BCErJa CO3/1aeT MOJIHBIM HAOOp CTaHIAPTHBIX CIOEB, MPEIHA3HAYCHHBIX JJISI XpPaHEHUS 3JEMEHTOB
o0opyznoBaHus (TpyO, OTOMUTENHHBIX MPUOOPOB, apMaTYphI U T.1.) U ITUKETOK 3TUX JIEMEHTOB. DTU
CIIOM HE MOTYT OBITh yJalleHbl M HMX MapaMeTpbl HeNb3s H3MEHHUTh. DJIEMEHThl 000pYIOBaHHUS
HATOCTOSIHHO TIPUITMCAHBI K CBOMM CJIOSIM M B CBSI3U C 9THUM HENb3s UX MEPEHECTH Ha JIPYTrOM CIOil.
Hanpuwmep, mnopmaromue TpyOONpoOBOABI NPUIKCAHBI K cJO0 ¢ HazBaHueM «TpyOompoBo/bI
MOJIAr0IINey, 0OpaTHbIE TPYOOIIPOBOKI K CIIOI0 € Ha3BaHUEM «TpyOompoBoabI 0OpaTHBIE» U T..

CymeCTByeT BO3MOXXHOCTb 2!06aBHeHI/I${ WU _YAAJICHUSA COOCTBEHHBIX CJI0EB M BCTaBKHM TaKHUX
Fpa(i)I/I‘IeCKI/IX QJICMCHTOB KaK TOYKH, JIMHHUH, MPAMOYI'OJIbHUKH, OKPYKHOCTH, TCKCTbI, TCKCTOBBLIC

sTukeTku (3akianka ['paduxa }\i;{ Ha maHenu QYHKUMA pucoBaHus). [Ipu momomy KoMaHIbI
IlepeHectu Ha JApYroil ciioi, BeI3bIBAEMOM M3 MeHIO [IpaBka, Bbllle NMPUBEIECHHBIE OOBEKTHl MOIYT
OBbITh IEPEHECEHBI Ha IPYTrON CIIOH MOJIb30BaTENsl.

Crapsblii IpoeKT 000pyA0BaHUS

OTO MNpOEKT, Ha OCHOBE KOTOPOro OBLIO BBHIIOJIHEHO O0OpynoBaHME O0€3 ydera W3MEHEHUH
TEIJIONOTEPh TOMENICHUS, U YTO CTAJI0 NMPUYMHOM, HAmp., JOTOJHUTEIBHOTO YTEIJICHUS CTEH U
3aMEHBI OKOH.

CuyeTunk BoabI (BOgOMEP)

Oro mpubop IS M3MEPEHUS KOJIMYECTBA BOJBI, MOIXOJAIIEH K BBHIOpaHHOMY (hparMeHTy
obopynoBanus. CYETIHK BOIBI MOKET BBIIIOJHATH POJIH JCIUTENS 3aTpaT Ha OTOIUICHUE 3/IaHUS WIIH
nepeaBaTh UMITYJIbC B U3MEPUTENbHYIO CUCTEMY CUETUYHMKA TETLIa.

TepmopecTaBpanusi 31aHUA
KomMrnekc MepornpusTHil, 1eNIbl0 KOTOPBIX SIBJISIETCS CHIKEHUE MOTPEOJICHUs TeIia, a TEM CaMbIM
3aTpar Ha OTOIUICHUE 3/1aHUSL.
OcCHOBHBIE 3TaIbl TEPMOPECTABPAIUU:
® OrpaHHuYEHUE TEIJIONOTEPD 3/1aHus (YTEIJICHUE CTEH, 3aMEeHa OKOH U T.J.),
e MOJIEpHHU3AllMs UCTOYHHMKA TerJia (CHCTeMa aBTOMATUYECKOW IMOTOAHOM pEryJIMpOBKH, HOBBIE
KOTJIbI, HOBBIE TEIUIOOOMEHHUKH),
e MOJICpHU3AIKs 000TPEBaAIOIIET0 000PYIOBaHUS (BBIMOJHEHUE TPEABAPUTEIBHBIX PErYINPOBOK,
YCTaHOBKA TEPMOCTATUYECKUX BEHTUJICH U T.1.),
® BBOJ] MHJIMBU]IyaJIbHOTO y4yeTa MOTPeOIeHUs Teria

Tunopsa apmarypsl

Tunopsa apMaTypsbl - 3TO CBA3aHHBIE 3JIEMEHTHI apMaTyphbl, HMeroIKe o0ume cBoiictsa. [Iporpamma,
BCTpeyasi TUIIOPA]] apMaTypbl, BHIOUPAET U3 HETO COOTBETCTBYIOIIMI THUIT apMaTyphl. [Ipouecc Beidopa
HAuMHACTCS C apMarypbl C HauOONbIIeH MPOMycKHOW crocoOHOCThI0 Kv  (HanmeHbIMM
THIPABINYECKUM CONpOTUBIEHHEM). Ecinu BO3HHMKaeT HEO0OXOIMMOCTb YCTPAaHHTh H30BITOK
JaBJIeHUs, TO W3 THUNOpAAa BbIOMpaeTcs apmarypa, OOECIEUMBAIOIIAsi COOTBETCTBYIOIEE
JIOTIOJIHUTEIIbHOE NTAJICHUE JABJICHUS.

Tunopsa oronuTeIbHBIX NPHOOPOB

Tumopsin OTONMUTENBHBIX NPUOOPOB MPEACTABISAET COOOM TIpyNIy OTOMMUTENBHBIX HPUOOPOB,
UMeroNMX odmue cBoiicTa. [Iporpamma, BcTpedast TUIIOPSA OTONMHUTENBHBIX TPUOOPOB, BEIOUPAET U3
HEro COOTBETCTBYIOIMI THII OTONUTENbHOro mpubopa. Ilpomecc — BbIOOpa HauMHAGTCA C
HAUMEHBIIETO0  OTONHUTENbHOrO mpuOopa (Hamp., OAHOmaHenbHOro). Ecmm  HauMeHbLIHA
OTOIMUTENBHBIA MPUOOP HE TapaHTHPYET COOTBETCTBYIOIIYIO MOITHOCTb WIIM €r0 JUIMHA IPEBbIIIAET
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MaKCHUMaJbHOE 3HAa4YeHHWEe, TO TNporpaMMa BbIOMpaeT U3 THUIOPSAA CIEAYIOIUH, OONbIIMHA
OTOMHTENbHBIN MTPUOOp (HAMp., ABYXMAHENbHBINA) U T.1I.

Tekyluue JaHHbIE
®daiin ¢ akTyalIbHBIMHU JTAHHBIMU, CHUTAHHBIMHU B TIPOIPAMMY.

Texkymmii mpoexkT
Texymuid IpOeKT - 3TO MPOEKT, CBA3aHHBIH ¢ (haillioM JaHHBIX, HAXOSAIIUMCS B TPOrpamMMe.

Texkymmii cTos0en Ta0UIbI
Cronbell, B KOTOPOM HaxXOJHUTCS aKTyaldbHas pelakTUpyeMasi sdeiika TaOnuIibl (s4elika, B KOTOPOU

HaXOJUTCS Kypcop).

Tekymasi CTpoKa Ta0JIUIbI
CTpoKa ¢ akTyaJIbHO PEIaKTHPYEMOU STUEHKOM TaOMHIIbI (sTueiika, B KOTOPOH HAXOMUTCS KYpCcop).

Tekymas sueiika Ta0IHIbI
Slueiika TaOMMIIBI, B KOTOPOH HAXOMUTCS KYPCODP.

Tpedyemasi Ten10Basi MOIHOCTH MOTPeOUTEISI
TennoBass MOILTHOCTh, KOTOPYIO HOTPEOUTENb Temia 00s3aH JOCTaBUTh B MoMelieHue. Tpebdyemas
TETJIOBAsi MOITHOCTh YUUTHIBAET TEIIONOCTYILIICHUS.

QTp = Qo _Qxlon [Bm]

0, PacuetHble TeronoTepu nomenieHus (TemaoBbie 3aTparsl), BT.

O,on TennomnocTtyruieHus B moMeleHue (¢ TeIIONOCTYIJICHUAMHU OT TPyOonpoBoI0B), BT.

TpyoonpoBoabl pa3Boasime
CeTp mopamomux U OOpaTHBIX TPYOOMPOBOAOB, COSNUHSIONIMX HCTOYHUK Telia ¢ HOTpeOuTenseM
Temna.

YaeabHas auHeliHas noreps AaBjenus R
[Tanenne naBaeHUS PHU MOTOKE TETUIOHOCUTES Yepe3 TPYOOIIPOBO ITTMHOKO OJTUH METP, BEI3BAHHOE
TpenueM, R [[la/m].

Yyactok
OTpe3ok TpyOONpoBOJa BMECTE CO CMOHTHPOBAaHHBIMH Ha HEM OOOpYJOBaHHEM U apMaTypoW,
UMEIOIIUH TIOCTOSTHHOE CEUEHHE, Yepe3 KOTOPOE MPOXOIUT OJJUHAKOBBINA MOTOK TEIIIOHOCHTEJIS.

daiia ¢ JaHHBIMH
®aitn ¢ nanabIME (paciupenue .grd), B KOTOPOM 3alKChIBAIOTCS JAHHBIE NI IIPOCKTA.

DaiiJ ¢ UTOraMM pacyeToB
@aiin cozmaercs BO BpeMs pacueToB, B HEM 3amuChIBalOTCS UTOrd. OH MMeeT Takoe K€ UMs, Kak U
¢aiin ¢ JaHHBIMHU, a pacIMpPEHHE .gIT.

®Daii ¢ ommdKamMu, 00HAPYKEeHHbIMH BO BPeMs Pac4eToB
@aiin co3mgaercss BO BpeMsl pacyeToB, B HeM 3amucaHa uH(opManus 006 oOHapyX EHHBIX ONIMOKaXx.
@aiin ¢ omrOKaMy UMEET TaKoe XK€ UMs, Kak U (ailil ¢ TaHHBIMU JUIS PACYETOB, @ PACHIMPEHHE .gre.

XapakTepucTHKA rHAPaBIAMYECKasi OTONMUTEILHOr0 mpudopa

OTO OTHOUIEHHE pacxoja TEIJIOHOCUTEINS, MPOXOASIIEro uepe3 OTOMUTENbHBIA Mpubop mocie
PErylIMpoBKH OOOpYIOBaHUSA, K PacXxody, OmpeensieMoMy Ha 0a3e pacueToB OXJIaKICHUS BOJbI B
00opyIoBaHUH.

AGzGr
G

o
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G~~~ PacXom  TEMIOHOCHTENs — 4epes OTOIUTEJBHBI  MPHOOP TOCIEe  PETYIUPOBKU
" o0opyoBaHusl, KI/c;
G - paCUeTHBI PAcXo]] TEIJIOHOCHTENS Yepe3 OTONMUTEIbHBIH MPHOOP, BBIUUCISCTCS W3
? 3aBHCHUMOCTH:
G, =—2“_[kr/c]
c,-dT
— pacyeTHas TeIIoBasi MOIIIHOCTh OTOIHMTENILHOTO prbopa, BT;
Qpac
c — yIenpHas MaccoBasi TEIIOEMKOCTh BOJIbI, JIk/kr-K;
w
JT ~ — DAacueTHOE OXIaXICHHE TEIUIOHOCHTEIs B 000pynoBaHuH, K.

HupKyJsAMOHHOE KOJIBIIO

B cocTaB mUpKyYISIIHOHHOTO KOJIbIIA BXOJUT UCTOYHUK TEILIa, [IOTPEOUTENb TEIIa U CETh TOIAI0TUX
1 00OpaTHBIX TPYOOIPOBOIOB, COSAMHSIFOIIMX UCTOYHHUK TEIIA C TOTPEOUTENIEM TerlIa.

B 1ByXTpyOHBIX CHCTEMaX OTOILICHHS KOJMYECTBO ITUPKYJSIIMOHHBIX KOJIEI] PaBHO KOJUYECTBY
noTpeduTeNeH Teria.

YacTb OKHA VISl pUCOBAHUS ¢ PUCYHKAMHU 000PY/10BAHUSA

YacTh OKHa TperHa3Ha4YeHa ISl PUCOBAHMS JJIEMEHTOB CXEMbI OOOpYIOBaHMS W IUIAHOB dTaXKel
(oxHo anHble - PUCYHKM ) WM AJI1 NMPOCMOTpPa MTOTOB PacyeToB B rpaduyeckor (hopme (OKHO
Htoru - PucyHkm).

|
|
|
|
| [ |

n] !

11§

{ /| @ ] =l

wf ! %
H-"e ol

1 Yactb

9_ | AEPS 6

=N o TA0JIMYHAS

Yactb 1asa

Twﬂc'r. |Y‘(ac'1' Hs. ‘ L ﬂ
Z

Z || pucyHka
\

Yactp TadIM4YHASA OKHA C PUCYHKAMH 000pPyA0BaHUsI

YacTp TabnuyHas OKHAa C pUCYHKaMHU 00O0pYIOBaHMS MpeJHAa3HAaueHa [l BBOJA JIaHHBIX, CBSI3aHHBIX
C YKa3aHHBIMHU 3JIeMeHTaMu 00opynoBaHus (0kHO JlaHHble - PUCYHKM) miM Ui IPOCMOTpa UTOrOB
pacueToB B Tabinn4HOM hopme (okHO UToru - PucyHkwm).

I'paduyeckue 3akmagku, pacrmoyIOKEHHBIE MO TAaOIHIIEH, TO3BOJISIOT BBIOPATh KaTEropuH JaHHBIX
I100 UTOTOB, PEIAKTHPYEMbIX MJIM IPOCMATPHBAEMBIX B TAOIMYHON YacTH.

Ilad0H
OO0pa3zer], OTHOCHTEIBHO KOTOPOTO OCYIIECTBISETCS TMOUCK (ailyioB HA TUCKe. B 1mrabioHe MOXKHO
UCIIOJIb30BATh TE YK€ CUMBOJIBL, YTO U B UMEHAX (DailyioB, a TakKe JOMOTHUTEBHBIE CUMBOJIBL ? U *.
CumBoin ? 0003Ha4aeT O/JMH MPOU3BOJILHBIN CUMBOJI B UMEHH (haiia.
CumBon * o0o3HauyaeT, YTo, HAUMHAsg C HEro, B UMEHM WM pacIiIupeHuu ¢aiia MoxkeT ObITh
HPOU3BOJIEHOE YHUCIIO JIFOOBIX CUMBOJIOB.
IIpumepsr:

**  Bce (ailnbl.
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*.grd c pacumpenuem .grd.
*,g?d Bce (ailibl ¢ IPOU3BOJILHBIM HMEHEM U PACIIUPEHUEM C JIFOOBIM BTOPHIM CUMBOJIOM.
a*.*  Bce (aiibl, HaUMHArONIKECST HAa OYKBY a.

ITHKeETKA dJIeMeHTa 000py10BaHUS

OTHKETKH 3JIEMEHTOB 00OpYIOBaHUS CIY)KaT AJS MPEICTaBICHHS Ha PUCYHKaX NAaHHBIX U HTOTOB
pacyeToB, CBSI3aHHBIX C MOMEUICHUAMH, TPyOaMH, OTONMUTENBLHBIMU MpHOOpamMH U apMaTypoil. Bua
ATUKETKH MOXXET ObITh MOAM(UIIMPOBAH MpPU MOMOIIM KOMaHIbl POpMaT ITUKETOK SJIEMEHTOB,
BbI3bIBaEMON U3 MeHIO JlaHHBIE (B cIydae PUCYHKOB C JJaHHBIMU IS pacueToOB) WK U3 MeHIo Mtoru
(B cmydae pUCYHKOB C UTOTaMHM JUIS PACYETOB). DTHUKETKH 3JIEMEHTOB 000pyJOBaHUS Ha MOCTOSHHO
MIPUITMCAHBI K CTAaHJIAPTHBIM CJIOSIM PUCYHKA.

ITHKETKA TEeKCTOBas
DTHUKETKa MPOU3BOJBLHOTO 3JIEMEHTAa PUCYHKA, JAOIas BO3MOXKHOCTH JUIS BBOZAA IMPOW3BOJLHOTO
TEKCTA.
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MNMpunoxeHue 2. CNNCOK PUCYHKOB

Puc. 1.1. NpocmoTp channa cnpaeky ¢ AONOMHUTENBHON MHADOPMALIMEN .........eeeeereieeeeaeieeeieeeneeeeseeeesneeesneeeeneeeeees 8
Puc. 3.1. MHctannauus nporpaMMbl PURMO C.O. ... ...t e e 13
Puc. 4.1. 3anyck nporpammbl PURMO C.O. B cucteMe WINdOWS 95..........oi i 14
PUC. 4.2. TNIABHOE OKHO MPOTPAMMDIL. ... .vveieeitieeeiasteeasiatteeesasteeaesassseasasseeesassseesaassseesassessssassesessnssesesassessesnssesessnsens 14
Puc. 5.1. dnanoroBoe okHO [JaHHble - O0LME, 3aKNAAKA JAHHDBIE. .........vvveeeieeeiiecirieeeeeeeeeeieee e e e e e eesnrrreeeeeeeeenanes 18
Puc. 5.2. [lnanoroeoe okHO [JaHHble - O6Lwme, 3aknaaka [NapaMeTpbl PACHETOB..........ccueeiveeicreeeireeeireeesrreesreens 21
Puc. 5.3. [InanoroBoe OKHO [AHHBIE — TTOMELLIEHUST ........cccocuriiieiiiie e ettt eetee e ettt e e ette e e st e e e et e e e e e enbae e e enreeaeanreas 24
Puc. 5.4. OkHo [aHHble - PucyHkv npegHa3HayeHo Ans pucoBaHusi Cxembl U TabnmyHoro BBoAa AaHHbIX 06

ANEMEHTAX OBDOPYIOBAHMST «.....eeeeeieeateteteeesueeesuteaateeaateeeaseeeamseeaseeeaseeeanseeanseeanseeaaseeeaseeesnseesnseesnseeenses 25
Puc. 5.5. ®parmeHT okHa [daHHble - PUCYHKM C BbI3BAHHLIM MEHIO ObICTPOIO JAOCTYMA ....c.vveeireeerieeivreeeveeesareeans 27
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