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'nmaBa 1. BBeaeHue

1.1. HaszHayeHMe AOKYMeHTa

JlaHHOE PYKOBOJCTBO NPETHA3HAUEHO I WHKCHEPHO-TEXHUYECKOTO MEPCOHAIA, BHIMOIHSIONIET0 TEIUIO-
TUAPABIMYECKUE PACUCTHI CHCTEM TEIUIOCHA0KEHMS Ha IPOrpaMMHO-pacueTHOM Komiutiekce ZuluThermo™,
ITpu pabore ¢ mporpammoii He TpeOyrOTCs TIIyOOKHE 3HAHHUS [0 NPOrPaMMHPOBAHHIO,JOCTATOYHO YETKO
U TpaMOTHO c(hOPMYIHPOBATh CBOU LICNH W C TOMOLIBIO, uMmerommxes B ZUluThermo™ uHCTpyMEHTOB
PELINTH TOCTABJICHHBIC 3aJa4H.

B pykoBojcTBe MoApOOHO OMHCHIBAIOTCA OCHOBHBIC (QyHKumu [TPK ZuluThermo™, a Takxke OCHOBHBIC
pacdeTtHble 3aBHUcUMOCTH. HacTosmuii JOKyMEHT JaeT BO3MO>KHOCTb CAMOCTOSITENBHO M3Y4UTh M IPABUIBHO
HCTONB30BaTh pasHooOpasubie ¢pyHkuuu [IPK npu pemennn nakeHepHBIX 3a1a4. B KOHIle MHOTHX pa3aesioB
MIPUBEICHBI IPAKTUYECKHE MPUMEPHI, KOTOPBIE MTO3BOJISIOT OBICTPEe OCBOUTH M 3alIOMHHUThH Pa3HOOOpa3HbIE
¢$byHKINN.

B cBsi3u ¢ mocTostHHBIM ycoBepiieHcTBoBaHueM [TPK ZuluThermo™ panHoe ormcaHue MOKET ObITh HEMOJTHBIM
WIM B OTHENBHBIX IYHKTAaX PacXOAUTbCA C TEM, YTO IOJb30BaTeNb BUAMT Ha 3KpaHe. B aTom ciydae
PEKOMEHIyeTCsl MPOCMaTPUBaTh CIIPAaBKY IO BHIOPAHHON KOMaH/IE HETOCPEICTBEHHO B IIPOrpaMMe, HaXaB
kHOTIKY Cnpaeka (?) wiu Ha caiite http://www.politerm.com.ru/. YcnexoB B 00yuenun u pabore.
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naBa 2. Oowume cBeaeHusa O MNMPK

2.1. Obo3Ha4YeHue " HamMmeHoBaHue

HaumenoBanue mporpaMmbl — [IporpamMmmHo pacueTHbIi koMmiuieke ZUluThermo™.

O6o3Hagenue mporpamMmel — ZuluThermo™,

2.2. A13bIK nporpaMmmMmmpoBaHns, Ha KOTOPOM
HanucaHa nporpamMma

CpezcTBOoM pa3paboTKH MPOrpaMMHO pacdeTHoro komiuiekca ZuluThermo™ sensercs Microsoft Visual
CH+T™,

2.3. HasHayeHue

[porpammusiit Moayns ZuluThermo™ mnpenHa3Ha4yeH JUI BBIIOJHEHHS HH)XXCHEPHBIX PacyeTOB CHCTEMBI
LEHTPAIN30BAHHOTO TETJIOCHAOKECHNUSI.

2.4. BoamoxHocTtu NPK

2.4.1.

OcHOBoI1 mporpamMmmHOro komiiekca ZuluThermo™ sgnsiercst reorpadudeckas HHPOPMAIMOHHAS CUCTEMA
(TUC) Zulu™, TIpu nomoruu I'MC MOKHO co31aTh KapTy ropoja (HaceJeHHOTo MyHKTa) U HAHECTH Ha Heé
TemioBble  ceTH. [Iporpammusiii  kommieke ZuluThermo™  mo3BoNiieT pacCYMTHIBATH — CHCTEMBI
LEHTPAIN30BAHHOTO TEITOCHAOKEHHS OOJIBIIOr0 00beMa | JTF000H CII0KHOCTH.

Pacquy TNOJJICIKAT mynuKoesvle U Kojvlyeesvle CCTU (KOHI/I‘IGCTBO KOJICII B CETU HeOI‘paHI/I‘IeHHO), a TaK¥Ke JIByX,
Tpex, ‘IeTLIpCXpr6HBI€ 5010%¢ MHOFOpr6HBI€ CHUCTCMBI TGHJ’IOCHa6)KCHI/I$[, B TOM 4YHCJI€ C IOBBICUTCIHbHBIMHU
HACOCHBIMU CTAHIUAMU U JPOCCEIHPYIOUINMU yCTpOfICTBaMPI, pa60Ta101uHe OT OJHOTO HMJIM HCCKOJIBKHX
HUCTOYHHKOB.

[Tporpamma npenycMaTpyuBaeT BbIIIOJHEHHE TEIUIOTHPABIMYECKOT0 pacyera CUCTEMbI LIEHTPaIN30BaHHOTO
TETIOCHA0XKEHHS C MOTPEOUTEIISIMH, IOAKITFOYSHHBIMH K TEIUTOBOH CETH 110 PA3IMYHBIM cxeMaM. Mcrnosp3yroTes
32 CXeMHBIX peUIeHHWs MOJKIOYEHHs morpedutenei, a Ttaxke 29 cxem npucoenunenus L[TIL
BelenpruBeieHHBIC CXEMBI OAKITIOUEHHUS TOTpeOuTENeH TOIPOOHO pacCMaTPUBAOTCS B COOTBETCTBYHOLIHX
pasnmenax: cM. pasfen « PacdeTHble cCXeMbl MPUCOSIMHEHMs] aOOHEHTCKUX BBOJIOB (CHCTEM OTOILUICHUS,
BEHTWISILIMM M TOPSIYEro BOAOCHAOXKEHUS) K TEIUIOBOW ceTw», crp. 268 u pasmen «PacueTHble cxembl
NPUCOCANHEHHS IEHTPAJIbHBIX TEIUIOBBIX ITyHKTOB K TEIUIOBOU CETH», CTp. 279

Pacuer crcTreM TEIIOCHAOXKEHUS MOXKET MNPpOU3BOAUTBHCA C YUCTOM YTCUCK M3 TEIUIOBOH CETH U CHCTEM
TGHJ'IOHOTpC6J'I€HI/ISI, a TaK¥KC TCIJIOBBIX IOTEPL B pr60Hp0BOI[aX TEIUIOBO# ceTH. PacdeT TemIoBsIxX MOTCPhb
BCACTCA 100 110 HOPMAaTHWBHBIM ITIOTEPIM, 100 110 (paKTI/I‘IeCKOMy COCTOSAHHIO U30JIAIIUH.

Pe3ynbraTel pacdeToB MoryT OBITH 3KcmopTupoBaHsl B MS Excel, HarmsaHO mpeacTaBiIeHBI C MOMOIIBIO
TEMaTHIECKOH paCKpacKH U Me30MeTpHUECKIX rpadukoB. KapTorpadudaeckuii MaTepuai U cXxeMa TEIIOBBIX
cereil MoXxeT ObITh 0popMIIEHA B BUZIE JIOKYMEHTA C HCIIOJIb30BAaHUEM MaKeTa Nevyary.

CocTtaB pacuyeToB

m Hanamounsrii pacuer (cm. pasaen 2.4.2 «Hanamousblit pacyet TeIIoBoi cetn», ctp.12);
m [loBepounsiii pacuer (cM. pazaen 2.4.3 «IToBepoUHBIi pacyeT TEMIOBOM ceTu», ¢Tp.12);
m KoHcTpykTopckuii pacueT cM. paszaen 2.4.4 « KOHCTPYKTOPCKHI pacyeT TeIIoBoM ceTuy, cTp.12);
m Pacuer remneparypHoro rpaduka (cM. paszaen 2.4.5 «Pacuer temneparypHoro rpaduka», crp.13);

m [locrpoenue nbe3omeTpryeckoro rpaduka (cm. pasaen 2.4.6 «IIse3omerpuyeckuii rpaduk», crp.13);
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2.4.2.

2.4.3.

2.4.4.

m Kommyranmonnsie 3agaun (cM. pasjen 2.4.7 « KoMMyTaloHHBIE 3a0a4um», CTp.14);

m Pacyer HOPMaTHBHBIX IIOTEPh TeIia depe3 u3oisiiuio (cM. pasgen 2.4.8 «Pacuer HOPMATHUBHBIX MOTEPh
TeIlIa Yyepes U30IIUIo», CTp.14).

Hanapo4yHbIn pac4yeT TennoBon ceTu

Llenmo HaJlaJOYHOT'O pacyeTa ABJIACTCA KaUCCTBECHHOC ob0ecreueHne BCex HOTpe6HTeJ’IeI71, MNOJKJIIIOUCHHBIX K
TETUIOBOM CeTH HCO6X0,I[I/IMI>IM KOJIMYECTBOM TEILIOBOM SHEPIrunu u ceTeBou BOJBI, ITPX OTITUMAJIBHOM PEXKUME
pa6OTBI CHUCTEMBI HEHTPAJIM30BAHHOI'O TEIJIOCHAOKEHUS BIICJIOM.

B PE3YJIbTATEC HAJTAAOYHOT'O pacucTa OMpEACIA0OTCSA HOMEPA 3JICBATOPOB, TUAMETPHI COTICII U APOCCCIIUPYIOIINX
YCTpOﬁCTB, a TaKKE€ MCCTa UX YCTAaHOBKH.

Pacuer npoBoANTCS C yUETOM Pa3IHYHBIX CXEM NPUCOEIHMHEHHS OTPEOUTENEH K TETNIOBON CETH U CTEIICHU
aBTOMATH3ALNH MTOJKITIOYCHHBIX TEIUIOBBIX Harpy3okK. IIpu 5ToM Ha HOTPEOUTENIX MOTYT YCTaHABIUBATHCS
PeryJIATOpHI pacXoja, Harpy3KH U TemrepaTypbl. Ha TemnoBoil cetm MOryT OBITh yCTaHOBJICHBI HACOCHBIE
CTaHIIMH, PETYJISTOPHI AaBJICHUs, PETYJISTOPBI PacX0/ia, KyCTOBBIE A0l 1 IEPEMBIYKH.

NMoBepoyYHbLIN pacyeT TENOBOU CeTH

HGHLIO TMMOBEPOYHOTO pacucTa ABIACTCA ONMPECACIICHUEC (baKTI/I‘IeCKI/IX pacxong0B TCIIJIOHOCHUTCIIA Ha yUaCTKax
TEIIOBOM CETH K y HOTpe6HTeJ’I€I7[, a TaKXKe KOJIMYECTBE TEIIOBOI OHEPrun HOJ'Iy‘IaeMOfI HOTpe6I/IT€J'ICM apu
3aHaHH017[ TeMICpaTrype BOAbI B IOAA0IICM pr60np0130z[e 1 pacriojlaracMoM HaIllope Ha UICTOYHUKE.

Co3naHHas MaTeMaTH4eckas UMHUTAI[MOHHAsI MOJICNIb CUCTEMBI TEIUIOCHAOXKEHUS, CIIy)Kallas s peIeHus
MOBEPOYHOI 3a]a4yd, TMO3BOJSET aHAIN3UPOBATH THIPABINYECKUH M TEIUIOBOW PEXHUM pabOThI, a TaKXe
MPOTHO3MPOBATh H3MEHEHHE TEMIIEPATyPhI BHYTPEHHET'0 BO3/IyXa y IMOTpeOuTeneil. PacueTs MOTyT IpOBOANTECS
MPY PA3IUYHBIX HCXOAHBIX JaHHBIX, B TOM YHCIIE aBAPUIHBIX CUTYalUsAX, HAIPUMED, OTKIIOYEHUH OTAEIBHBIX
Y4acCTKOB TEIUIOBOM CETH, IIEpEJa4yy BOABI U TEILUIOBOM S3HEPIUH OT OJJHOT'O UCTOYHUKA K IPYTOMY 110 OJHOMY
u3 TpyOONpoBOMOB M T.A. B KayecTBe TEIUIOHOCHTEIS MOXKET HCIOJIB30BAaTHCS BOJA, AHTU(PPHU3 WIIK
STHIICHIIHKOb.

Pacuér TennoBbIx ceTeil MOKHO MPOBOJUTH C YUETOM:

B YTCUCK U3 TEIUIOBOM CETH U CHCTEM TEIUIONOTPEOICHNUS;

B TCIUTOBBIX OTEPh B TPYOOIPOBOJAX TEIUIOBOH CETH;

B (paKTUYECKH YCTAHOBJICHHOTO 00OPYIOBaHMs HAa A0OHEHTCKUX BBOJIAX U TCILIOBBIX CETSX.

[ToBepouHSBIi pacyeT MO3BOJISET PAcCUNTATH JIIO0YIO aBapHIO Ha TPyOOIIPOBOAAX TEINIOBOH CETH M HCTOYHHKE
TeriocHaOKeHus. B pe3yibrare pacueTa onpeieNstoTes pacXo/ibl ¥ II0TepH Haropa B TpyOoIIpoBoaax, HAOPEI
B y3JIaX CETH, B TOM 4YHCJIE paclojlaraéMble Hallophl y MOTpeOuTeNel, TeMneparypa TEIIIOHOCUTENS B y371ax
ceTH (TIpU ydeTe TEMJIOBBIX MOTEPh), TeMIepaTypbl BHYTPEHHEr0 BO3AyXa y MOTpeduTeneil, pacxoasl U
TEeMIIepaTyphl BOABI Ha BXOJE M BHIXOJE B KOXKAYIO cHcTeMy Teruionorpedsenus. [Ipn paboTe HECKOIBKUX
HCTOYHUKOB Ha OJIHY CETh ONPEACIAETCS PACIpEAeIeHUE BOAbI U TEINIOBOM 3HEPTUU MEXKAY UCTOYHHKAMMU.
IloxBoanTcst GayaHC MO BOJE M OTIIYIIEHHOHM TEIUIOBOW 3HEPTHEed MEXIy MCTOYHHKOM W MOTPEOHTEIIMU.
OnpenenstoTcs 30HbI BIUSHYS ICTOYHUKOB Ha CETb.

KOHCTPYKTOPCKUU pacyeT TensoBoun cetu

Lemnbi0 KOHCTPYKTOPCKOTO pacyeTa sIBISIETCs! ONpEIeNIeHHE AMaMeTPOB TpyOOIIPOBOIOB TYITMKOBOW M KOJIBLIEBOM
TETJIOBOH CETH IPH MPOITYCKE IT0 HUM PACUETHBIX PACXO0B IPH 33JaHHOM (MUTH HEN3BECTHOM) PACIIojIaraéMoM
Harope Ha HCTOYHHUKE.

[JanHas 3a1aua MOXeT OBITh HCIIOJIb30BaHa MPH:

m [IpoexTupoBaHHU HOBBIX TEIUIOBBIX CETEH;

m [Ipu peKOHCTPYKINH CYHIECTBYIOLIUX TETUIOBBIX CETEH;

m [Ipu BeIaye pazpenieHui Ha MOAKIIOUSHNE HOBBIX TOTPEONTENEeH K CYLIeCTBYIOIICH TEIIIOBOM CeTH.
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B kavecTBe MCTOYHMKA TEIJIOCHA0KECHUS MOXKET BBICTYIATh JIFOOOH y3€JI CHCTEMBI, HAIPUMEP TEIIOBas
Kamepa.

Jast Goee rHOKOTO pEIIeHNs JaHHOM 3aady MpeTyCMOTPEHa BO3MOXKHOCTD 3aJaHHS AJISl KaXKIOTO yIacTKa
TETIOBOH CETH JINOO ONTHMAIBHON CKOPOCTH JIBI)KECHHS BOABI, THOO YIETbHBIX JIMHEWHBIX TIOTEPh HATIOPA.

B pe3ysIbTaTe pacucta ONpCACTIAIOTCA AUaMETPhI pr60l'Ip0BO)IOB, pacnonaraeMmﬁ Harmop B TOYKE
TIOAKITIIOYCHUS, paCX0dbl, IIOTEPH HAITOPa U CKOPOCTHU ABUKECHHUS BOABI HA y4aCTKaxX CETH.

2.4.5. PacyeT TemnepaTtypHoro rpacuka

Lenbto pacdera sSBISIETCA OTIPeIelieHIEe MUHIMAIEHO HEOOXOJMMOI TeMIIepaTyphl TETIOHOCUTEIS Ha BEIXOIE
13 UCTOYHHMKA JJIs oOecrieueH s y BEIOPaHHOTO MOTPEOUTENS TEMIIEPaTypbl BHYTPEHHETO BO3/yXa HE HHXKE
pacuetHoii. TemmniepatypHblii rpaduk CTpOUTCS ISl OTOIMTEIBHOTO Neproia ¢ uHTepBaioM B 1 °C, cm. Puc.2.1.

Hpez[yCMOIpeHa BO3MOKHOCTD 3aJaHUs TEMIIEPATYPhI CPE3KU rpaq)nxa 1 KOMIICHCAllM HEJOOTITYyCKa TEILJIOBOM
OHEPIvH B OTOT NIEPHUOJT BPEMEHH 3a CUET YBEIINUCHHUS pacxoaa CeTeBOu BOJbBI OT UCTOYHHUKA.

o,

Temneparypa TemioHocuresns, °C

4 2 o . w0 —

| 'i‘emmepzﬁypa HapyKHETo éomyx-a, 5C |

—— Temmeparypa BOALI B nogaroiem rpydornporoe, °C
—— Temmeparypa Bojkl B o6paTHOM TpyGonporoue, °C
TemmepaTtypa Bo3yXa B ITOMeleHHH, “C

Pucynok 2.1. Ilpumep TeMnepatypHoro rpagpuka

2.4.6. Nbe3omeTpnyeckumn rpacuk

Ienbto MOCTPOCHHSI THE30METPUUECKOT0 rpaduka Puc.2.2 sBiseTcst HarIsHass WIUTIOCTPAIUS PE3yIbTaTOB
THIPaBIMYECKOTO pacyeTa (HalaJI09HOr0, IOBEPOYHOT0, KOHCTPYKTOPCKOT0). HacTpoiika rpaduka 3agaercs
MIOJIb30BATENIEM, TIPH STOM Ha IKPaH MOXKET BHIBOJTUTHCS:

m JIvHUS 1aBlieHUs B MOAAIOIIEM TPYOOIIPOBO/IE;

B JIMHHA 1aBJICHUSA B 00paTHOM TpyOOIIpOBOIE;

W JIMHUS IOBEPXHOCTH 3eMJIH;

B JUHHA HOTEPh HaIllopa Ha maiibe;

B BBICOTA 3/1aHUS;

B JIMHWA BCKUIIAHWA,

B JIMHUA CTaTUYECKOI'0 HaIropa.
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Oo6wmwue ceenenus O [TPK

2.4.7.

2.4.8.
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Pucynok 2.2. [Ipumep nbe30MeTpHYecKoro rpapuka

B Tabnue moj rpakoM BBIBOAATCS ISl KXK/IOTO y37Ia CETH HAMMEHOBaHUE, T'€0Ie3UUeCKasi OTMETKA, BHICOTA
MOTPEOUTENS, HAIOPHI B TIOAIOIIEM M 00paTHOM TpyOOIpOBOAaX, BENNYNHA APOCCEIMPYEMOTO HAoOpa Ha
maibax y noTpeduTenei, moTepy Haropa 1o yJ9acTkaM TeTIOBOH CeTH, CKOPOCTH ABMKCHNUS BOABI HA yIacTKax
TEIIOBOH ceTH U T.1. KoindecTBo BEIBOAMMOIT oA rpadkoM HH(OPMALMKM HACTPAUBACTCS MOJIb30BATEIIEM.

KomMmyTauuoHHble 3apaymn

KomMyTannoHHbIe 3aauu IpeJHA3HAUCHbI I aHAJIN3a U3MEHEHU BCIICICTBHE OTKITIOUCHNUS 3aABHKEK HITH
Y4acTKOB CeTH. B pe3yibTaTe BBHINOJIHEHHS KOMMYTAllMOHHOH 3a7jauil ONpeAessIoTCa 00BEKThI, TOMaBIINne
oA oTKIf04eHHe. [Ipu 3TOM mpon3BOIUTCS pacdeT 0OBEMOB BOJBI, KOTOPBIE BOZMOXKHO IPHIETCS CIMBAThH
13 TPyOONPOBOJIOB TEIUIOBOIM CETH M CHUCTEM TeIUIoNnoTpedaeHus. Pe3ynbraTel pacyera oToOpaxaioTcs Ha
KapTe B BHJE TEMaTHUECKOW PACKpacKH OTKIIOYEHHBIX YJacTKOB M HOTpeOHTEeNeH M BBIBOIATCA B OTYET.
Ioapo6HO ¢ onMcanneM 3a71a4 MOXHO 03HAKOMUTHCS B pazjene KommymayuonHnule 3a0auu

Pacuyer HOPMATUBHLIX NOTEPb TenJa 4yepe3 N3onAuunto

Lenpto nmaHHOTO pacyera SBISIETCS ONpeJelieHHE HOPMATHBHBIX TEIUIOBBIX MOTEPh Yepe3 M3O0JSLHI0
TpyOOIIPOBO/IOB B TeUEHHUE rojia. TemIoBkle moTepu ONPeAeIIIoTC CyMMAapHO 3a TOJ ¢ pPa30MBKOM 10 KaXIOMy
Mmecsry. [IpocMoTpeTs pe3yibTaThl pacueTa MOXKHO Kak 10 BCel TETUIOBOH CETH, TaK U MO KAKIAOMY HCTOUHHUKY
TEIUIOBOM YHEPTHH WX IeHTpatbHOMY TerutoBomy yHKTY (LITIT), cm. Prc.2.3. Pacyer MoxeT OBITH BBITIOTHCH
C YYETOM IONPAaBOYHBIX KOI(D(PHUIIMEHTOB HA HOPMBI TEILIOBBIX NOTEPh. Pe3ybTaThl BBINOJIHEHHBIX PACUETOB
MOXHO 3kcrioptupoBate B MS Excel. IloapoOHO ¢ ommcaHueM 3a7a4 MOXXHO O3HAKOMHUTBCS B paslele
cM. T1aBy 12 « Pacuer ro/1oBBIX HOpMHPYEMBIX MOTEPH YePE3 TEIUIOBYIO H30JISLMION, CTp. 164
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OnucaHye OCHOBHEIX XapaKTCPUCTUK U 0COOEHHOCTEMH

ARK =
Tennosar cets - padux Cpeaneronose [Pacver narepoj | Coxparmrs [
= Korermnan Danan The 300 Teo 1300 e |55 Trpge 30 ””0;7;”1" | .
Un - Asponopr = 200 1 =
UTM - &aponopr MBC Tres ;:]U e oo j;z i &) CyvzpHise no naaceTy
U7TN - Heacroe Tobp Tofp 3
TN - Hescroe IFBC) ™ b b
$ il ? V| Nonpasourest Koa PEHUMENT HA HODME! TENACELIX NOTEPL v Pyccrue 3aroncexu B oTveTe
Mecau M. NMpo.. Twe [Trp | Tnoa [ Tobp Txs | Onoalkan QobpMkan| Gur_noat | Oyr_noa..| Gyt ofpr | Qyr_ofp.. Gyr nort | Our_nor..
{Amsape |0 744 110 10 1045 543 50 4114 1763 264.4 27 2706 ns 1987 99
no 110 10 600 00 SO0 00 0.0 00 0o 0o 0o 00 00
Pespanc 0 €72 -300 00 1500 700 00 4850 2078 2321 283 2427 148 1794 1.3
no <300 00 600 00 00 0O 0.0 00 00 0o 0o 00 00
Mapr 0 744 00 00 770 450 00 3505 1502 2680 184 anse 105 1987 85
no 00 00 600 00 00 00 0.0 0.0 00 00 00 00 0.0
Ampens 0 720 00 00 770 450 00 3392 1454 2583 178 26828 102 1923 82
neo 00 00 600 00 00 00 0.0 00 00 0o iki] 00 00
Mai 0 744 00 00 770 450 00 3505 1502 2680 184 2ne 105 1987 85
no 00 00 600 00 00 00 00 0.0 00 00 oo 00 0.0
Mowe O 720 00 00 770 450 00 3392 1454 2533 178 %29 102 1923 82
no 00 00 600 00 0O 0O 00 00 0o oo oo 00 00
Wions 0 744 00 00 770 450 00 38505 150.2 2680 184 2ns 105 1987 85
no 00 00 600 00 00 00 00 00 00 00 00 00 0.0
Aorger O 744 00 00 770 450 00 3505 1502 2680 184 ane 105 1987 85
no 00 00 600 00 00 00 00 00 00 0o 00 00 00
Cemratpe O 720 00 00 770 450 00 3392 1454 2583 178 26238 102 1923 82
neo 00 00 600 00 00 00 0.0 00 00 oo 0o 00 00
Oktafpe O 744 00 00 770 450 00 3505 1502 2680 184 2nse 105 1987 85
no 00 00 600 00 00 00 00 00 00 00 ao 00 0.0
Hoatpe O 720 00 00 770 450 00 3332 1454 2533 178 2623 102 1923 82
neo 00 00 600 00 00 0O 00 0.0 00 0o oo 00 00
Oexafpe O 744 00 00 770 450 00 3505 1502 2680 184 2ns 105 198.7 85
no 00 00 600 00 00 00 00 00 00 00 00 00 0.0
Wroro: 43565 18671 31414 2330 31948 130.2 2339.2 1047

Pucynok 2.3. [Ilpumep pacuera roaoBbIX NOTEepPh Tejia

2.5. OnncaHne OCHOBHbIX XapPaKTEPUCTUK U

OCOOeHHOoCTeM

Cucrema O6J'Ia,Z[aCT IMUPOKHUMHU BO3MOKHOCTAMU:

| HpOBOI[I/ITB TEXHOJIOIT'MYCCKHE PACYCThI MHKCHCPHBIX KOMMyHHKaHHﬁ;

CO03/1aBaTh M HCIIOJIb30BaTh OMOIHOTEKY rpad)uueckux 00pa30B DIIEMEHTOB CHCTEM TEILIOCHAOXKCHUS U

PEKMMOB UX (YHKIIMOHUPOBAHMUS;

CO31aBaTh PACUCTHBIC CXEMbI MHIKCHCPHBIX KOMMyHI/IKaL[I/Iﬁ C aBTOMaTH4YCCKUM q)OpMPIpOBaHI/ICM TOITIOJIOTUH

CECTHU U COOTBETCTBYIOLIUX 6a3 JaHHBIX

CO3aaBaTh BXOAHBIC U BBIXO/IHBIC (1)OpMLI npeacTaBJICHUSA I/IH(I)OpMa]_II/II/I;

HM3MEHSTH TOIOJIOTHIO CETeH 1 PEIKUMBI pa60TI>I €C BJICMCHTOB; pelIaTh PA3JIMYHBIC TOITOJOINICCKUEC 3aJaYU.

2.6. OrpaHun4yeHue ob6nacTm NpUMeHeHus

m Toabko AJIA pacye€Ta HaApYKHbBIX TCIJIOBBIX CeTeﬁ;

| OFpaHI/I‘{I/IBaeTCH 3aJaHHBIMHU CXEMaMH IPUCOCANHECHUA l'IOTpe6PITeJ'[eﬁ N ICHTPAJIBHBIX TETUIOBBIX ITYHKTOB,

| OFpaHI/I‘-II/IBaeTCH CTaHJapTHBIM Ha60pOM 3JIEMEHTOB CUCTEMBI HEHTPAJTU30BAHHOT'O TC]’[J’[OCHaG)KeHI/IH;

| OFpaHI/I‘IGBaCTCSI pacdyeToM CTAalMOHAPHBIX PEIKUMOB pa6OTI:I CHUCTCMBI.

2.7. BsanmogeucTteume ¢ Apyrumu nporpamMmmamm

Ob6vexmuas modens Zulu oTKpbITa IS pACIIMPEHHs IPHIOKESHUSAMH NOJb30Batelis yepe3 Mexanusm COM.
Zulu™ npenocTaBiseT BO3MOXKHOCTh HCTIONB30BATh U PACLIUPATE CBOIO (PYHKIIMOHAIBHOCTD IBYMSI CIIOCOOaMH
- 3TO HamMcaHWe MOAYJel pacmmpeHus cucteMsl (plug-ins) win ucrnonb3oBanue ACtiveX KOMIOHEHTOB B
CBOMX I'OTOBBIX IPHJIOKCHHUSX.
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Oo6wmwue ceenenus O I[TPK

2.7.1.

2.7.2.

Co3paHue moayneun pacwmpeHusa cuctembl (plug-ins)

T'MC Zulu™ [o3BoJse€T pacIIUpATh CBOXO (DYHKIMOHAIBHOCTH IIyTEM MOAKIIOYEHHS K CHCTEME
JOTIONTHATENBHBIX Moxayied - plug-ins. Moaymu pacmupenuss cosmatores B Bume ActiveX DLL ¢
HCIIONIB30BaHUEM JTIF000# cpeibl pa3paboTKH, To3Bosstionei ux cosmasars (Visual C++™, Visual Basic™,
Delphi™, C++ Builder™ u 1.11.).

Monyb nonb3oBaTens yepe3 mexann3m COM moinyuaert:
B JIOCTYTI K 00BEKTaM H COOBITHSIM CHCTEMBL
B BO3MOXXHOCTh OTPHUCOBKH CBOSH MH(GOpPMAIIMU B OKHAX CHCTEMBI;

B BO3MOXXHOCTb BHCAPATH B CUCTEMY CBOM MCHIO, KHOIIKH, pa3A€jbl B CTPOKE COCTOSIHUA U T. 1.

ZuluXTools

st paspabotku UC npunokeHuil, He CBA3AHHBIX ¢ 00010uK0i ZUIU™, co3/aH U MOCTOSHHO Pa3BUBAETCS
C y4yeroM TMOXeJaHWi  momb3oBateneid  Habop  ActiveX — kommomentoB  —  ZuluXTools
[http://politerm.com.ru/zulu/zuluax.htm] (panee nassiBaBmuiics Zulu ActiveX Control Module™), kotopsrit
npeaHasHaveH it co3nanus [ MC npunoxeHuid 1 aBTOMaTH3MPOBaHHBIX pabOYMX MECT B Cpejie pa3paboTKu
noas3oBares (Borland Delphi™, Microsoft Visual Basic™, Microsoft Visual C++™, Borland C++Builder,
Microsoft Access™, ua crpanutiax HTML u 1.1).

ZuluXTools™ oGecmeunBaeT BHEAPEHHE B CO31aBaeMOe TIPUIIOKeHHe KoMIToHeHTa «KapTay, mpemocTasiser
Habop OLE MeTo0B M CBOMCTB AJIsI IOCTYMNA K TPa@UIECCKUM 0OBEKTaM, X PEIAKTUPOBAHMS, HX CBS3H C
CEMaHTUYCCKUMU 0a3aMu TaHHbBIX, padoTaromux yepe3 BDE, ODBC unu ADO, mocpenctom SQL 3ampocos.

2.8. AKCNOPT U UMNOPT

ZuluThermo™ na ocuoBe I'MC m03BOJISET SKCIIOPTHPOBATH HHPOPMALIHIO B CIEAYIOLIHE OOMEHHBIE (DOPMATHI:
m DXF;

m MIF/MID;

m BMP;

m Shape SHP;

m MS Excel (xIs);

m Html.

A TakKe UMIIOPTUPOBATh HH(POPMAIIHIO U3 POPMATOB:
m DXF;

m MIF/MID;

m Shape SHP;

m Metafile WMF.
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(naBa 3. YcnoBusa npuMmeHeHus
nporpamMmbl

3.1. CBeaeHnsa o TeXHUYECKUX cpeacTBax u
OnepaunoHHbIX CUCTEMaX

Ieonndopmanmonnas cuctema ZUlu™ u [TPK ZuluThermo™ paGotarot B onepannoHHbix cuctemax Windows
XP, Windows Server 2003, Windows Vista, Windows Server 2008, Windows 7

Munumanvhvie mpebosanus ons IHC Zulu:

m [Ipoueccop kiacca Pentium 350MIn;

m Buzeoanantep Super VGA (800 x 600);

m O6pem mamsatu O3Y 256M0;

m 150M6 cBOOOAHOTO MECTa Ha KECTKOM JIHCKE;
m Microsoft Windows™XP.

Pexomendyemvle mpebosanus ons I UC Zulu:

m [Ipoueccop kinacca Pentium 2.0I'T'w 1 Bbimre;
m Bugeoanantep Super VGA (1280 x 1024), TrueColor (16,7 muH. 1iBeToB);
m O6pem mamsatu O3V 2I°6;

m 150M6 cBOGOAHOTO MECTa Ha KECTKOM JIHCKE;

m Microsoft Windows™XP, Windows Vista wim Windows 7.
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'naBa 4. AnemMeHTbl MOOEeNU Ten1oBOWU
cetum

JlaHHBIIA pa3/ien MOCBSIIeH ONMCaHUI0 00BEKTOB, HEOOXOAMMBIX JJIS TIOCTPOCHUS MaTeMaTHIECKONH MOeITH
TEMJI0BOM CETH.

Maremartnyeckasi MOJICNb TPEICTaBIAET COOOH CBS3aHHbINH rpad, Ie y3/laMy SBISIOTCS OOBEKTHI, a TyraMu
rpada — yJacTKd TerutoBoi ceTr. Kakaprit 00beKT MaTeMaTHnIeckoii MOJe OTHOCUTCS K ONPeAeTICHHOMY
THUITY, XapaKTepU3YIOIIEMY JIaHHYIO MHXEHEPHYIO CeTh, 1 UMEET PEXHUMBI pabOThl, COOTBETCTBYIOLINE €TI0
(yHKIMOHAILHOMY Ha3HaueHHIO. TerioBas ceTh BKIFOYAET B CE0s CIe/TyIOIINe OCHOBHBIE OOBEKTHI: HICTOUHHK,
Y9acTOK, TMOTPeOUTEeNs W y3ibl: HeHTpanbHbIH TeruroBoil myHKT (L[TII), HacocHyro cTaHIWIO, 3alOpHO-
PETYIHPYIOINLYIO apMaTypy, U IPyTHE IIEMEHTHL.

IMoapoGHOE onHcaHue KaXI0To 3JIEMEHTa IPUBEICHO B COOTBETCTBYIOIIEM pa3zeiIe.
m Ucrounuk (cMm. pazaen 4.1 « Ucrounnky, ctp.18);
m VuyacTok (cM. paszgen 4.2 « Ydactok», ctp.20)
o BcrnomorarenbHslii yaacTok (cM. pazuen 4.2.3 «BeroMorarenbHbli y4acToky, ctp.22).
m [lorpeburens (cMm. paznen 4.3 « [Torpeburensy, ctp.22)
o IMotpebutens (cMm. pazmen 4.3.1 «Ilotpedurensy, ctp.22);
o O006ueHHbIH TOTpebuTeNs (cM. pasaen 4.3.2 «O6001IeHHbIH TOTpeduTeNbY, cTp.23).
m V3en (cm. paznen 4.4 « Y3eny, ctp.24)
o Ilpocroii y3en (cMm. pazaen 4.4.1 « Ipoctoit y3em», ctp.24);
o LTI (cm. paszaen 4.5 « Lientpanbusbiii TeruioBoi nyHkt (LITIT)», ctp.25);
o HacocHast cranrus (cM. paznen 4.6 « HacocHas cranuusi», ctp.27)
m 3agsmkka (cM. paszgen 4.6.1 « 3agsukkay, ctp.28);
m Ilepembruka (cM. pasaen 4.6.2 « Tlepembrukay, cTp.29).
o Jlpoccenupytoiue ycrpoiicTsa: (cM. pasaen 4.7 « JIpoccenupyroline ycTpoictsay, cTp.30)
m JIpoccenbHas maii6a (cMm. pasaen 4.7.1 « JlpoccensHas maiibay, ctp.30);
m Perymsarop pacnonaraemoro Haropa (cM. pasaen 4.7.2 « Perynsrop pacniosaraeMoro Hanopay, crp.31);
m Perynsrop pacxona (cMm. paszmen 4.7.3 « Perynstop pacxonay, ctp.31);

m Peryistop nasnenus (cM. paszaen 4.7.4 « Perynstop naBieHus», crp.32).

4.1. ICTOUYHUK

W cTOYHUK — 3TO CUMBOJIBHBIN O0BEKT TETUIOBOH CETH, MOJESIUPYIOMNN PEKUM paboThl KoTebHOH mn TOL,
B maremarnyeckoi MOJENM MCTOYHUK TMPEJCTABISETCA CETEBBIM HACOCOM, CO3JAOIIMM pacIioiaraeMbli
HAIIOp, ¥ [TOJITUTOYHEIM HACOCOM, OTIPE/ICIISIONIUM HATIOP B 00paTHOM TpyOomnpoBoie. BHelHee u BHyTpeHHEe
MpecTaBlIeHe NCTOYHUKA TToKa3aHo Ha Puc.4.1.

YcoBHOE 0003HAYEHHUE HCTOYHHKA B 3aBUCHMOCTH OT PeXKHUMa paboThI:

BKIJIFOYUCH —
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Hctounuk

BBIKJIIOYUCH

I \ \c“noﬁ Hacoc
E o e
JA )
T ‘\ NoAnuTo4HBIN Hacoe

pt
{A‘- ' MoTpeduTens
ji

Pucynok 4.1. CjieBa oJiHO/TMHeIiHOe N300paKeHHe CeTH, CIPAaBa — BHYTPEeHHee NMpecTaBJIeHue.

B cnmydae, korja Ha OlHY TEIUIOBYIO CE€Th pabOTaET HECKOIBKO HCTOYHHKOB, BHEIIHEE U BHYTPCHHEE
npe/cTaBiIeHue OyAeT UMETh BU]I, TIOKa3aHHbINA Ha Puc.4.2.

‘ Morpeburens

1

A ]

—.Ir K“Eennoﬁ Hacoc g “\Cerenni Hacoc
I - - -

(A
)

1
‘\I'Inp,nnro-muu

Hacoc

i
K\ MNognuToMKbIR

Hacoc

. }“F_{EH

MoTpeduTens

Pucynok 4.2. CBepxy: o1HoJIMHeiiHOe H300paskeHHe CeTH, CHU3Y — BHYTPeHHe Npe/ACTaBJIeHHe.

ITpu paboTe HECKOJIBKUX HCTOYHUKOB HA CETh OJMH U3 HAX MOXKET BBICTYIIATh B KAYECTBE MUKOBOH KOTEIBHOIA,
B 3TOM CJIydae BHEIIHEe U BHyTpEHHee IpeAcTaBIeHue oka3aHo Ha Puc.4.3
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3J1eMEHTBI MOJIEIN TEIIJIOBOH CETH

Mukosan
HOTEnbHAA
'
I Nepeubrea
‘ |-| Dﬁparr_lui TpyGonpoBog
Iea ipyGonpoBoga u
L NMogamigsi IpyGonpoBog
: Norpedurens
! 4
Motpedurens
9

L 2

L 1 Nepeusra

Pucynoxk 4.3. CBepxy: 0HOJIMHeiiHOe N300pakeHUe CeTH, CHU3Y — BHYTPeHHe IpecTABIeHUE.

I'paduueckuii TUI 00BEKTA - CHMBOJIBHBIN, OTHOCHTCS K 00bEKTaM HH)KCHEPHBIX CETEH U KITaCCHPUIUPYETCS
KaK UCTOYHHUK. Y HuKansHbIH HOMep (ID) B cTtpykType ciost TemsioBoit cetn — ID 1.

4.2. Y4acToK

Y4acTox 3TO JIMHEHHBIH 0OBEKT, HA KOTOPOM HE MEHSIOTCS:
m /luamerp TpyOOIpOBOIa;

m Tum npokIiajaky;

m Buj msosiun;

m Pacxoj TemnoHocurens.

JIByXTpyOHas TETUIOBas CETh H300paKaeTcs B OJIHY JIMHUIO X MOXKET, B 3aBHCHMOCTH OT XEJIAHHSI TI0JIb30BATETS,
COOTBETCTBOBATh MIIM HE COOTBETCTBOBATh CTaHAapTHOMY H300paxenuto cetu o 'OCT 21-605-82.

Kak 106011 00BEKT CETH, y4aCTOK UMEET pa3Hble PEKUMBI PaOOTHI, HAIPUMED, «OTKITIOUYEH IT0IAIOIIII TN
«OTKITIIOUEH 00paTHBIi», cM. Puc.4.4.

Pomnm 1 Bueruoeust 282 rpylonp ] T T
Pammm 2 - Bamnegwess ofla Tpylonponeaa T T
Pawmn 3 . o g i T - T
Pawam 4 - Cmanes i Mg a0EHA TREBNEoESE T - T
Memeicaatensenss niolpamenns cota HacSpamanme comw no FOCTY 24- 605- 62

Pucynok 4.4. Pe:xxuMbl n300pakeHHus1 y4acTKA
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YyacTtok

4.2.1.

4.2.2.

Ha Puc.4.5 u3o0paxkeHa 1ieroyka U3 y4acTKOB B OJIHOJIMHEHHOM M300pa)kKeHUH UMEIOIUX PAa3HBIC PEXXUMbI
pabortsl. Hike, cooTBeTCTBYIOIIEE €if BHYTPEHHEE JBYXJIMHEHHOE MPEICTABICHHE STOH CETH.

e = o—=~0 - [ — [ —
*—o > ———
® @ ® ® L 4 L L J *

Pucynok 4.5. IlpuMep 01HOJIMHEITHOT0 U BHYTPEHHEI0 NpeaCcTaBJICHUs

Ha Puc.4.6 noka3aHo, Kak MOKHO H300pa3uTh TPEXTPYOHYIO CETh, C ABYMsI ITOJAIOLIMMH U OJJHUM OOpaTHBIM
TpyOOIIPOBOZIOM, a TAKXKe YETHIPEXTPYOHYIO CHCTEMY.

TpexTpyGHan ceTe YeToipexTpybHan ceTs

[pa Tryfonpoeasa Opa Tyflonpasoaa

M43 TPYBONPOEOA / \ B3 THYSONPOBOAS

Pucynok 4.6. U300pa:xeHue TpexTpyOHOii 1 4eTHIPeXTPYOHOI ceTH

K

IIpumeuanue

Y4acToK Kak THII HHKCHEPHOH CETH MOXKET BBICTYNAaTh B KAUECTBE OTCEKAIOLIET0 yCTPOHCTRA.
T.e. B 3TOM cilyyae €ro MOXXHO HCIIONB30BaTh Ul OTKIIOYEHHS OOBEKTOB, HAIpHMEp,
MoTpeOUTENCH.

I'paduueckuii TH 00BEKTA - TUHEHHBIN, OTHOCUTCS K 00BEKTAM MHXCHEPHBIX CETCH M KJIaCCHU(DUITUPYETCs
KaK y4acTOK, OTceKarouuii. YHukanbHbiii Homep (ID) B cTpykType ciiost TeroBoit cetu — ID 6.

Ha4yano n KoHel y4yacTKa

VYdacTok 00s13aTeTHHO TOJHKEH HAUHHATHCS M 3aKaHYHBATHCS OJTHUM U3 TUTIOBEIX Y3JI0B (0OBEKTOM CETH).
VYcnoBus 3aBepleHus yyacTka:

m Pa3BeTBneHHE — MEHsIETCS PacXol;

m lI3MeHeHHne AuameTpa — MEHsSEeTCs CONPOTHUBIICHNE;

m CmeHa TuIa NpoKJIa Ky (KaHaJdbHas, OecKkaHaJIbHAasL, BO3AYIIHAS) — MEHSAIOTCS TEIUIOBBIE TOTEPH;

m CMeHa BUA H30JIAIUHY (MUHEpalbHAsl BaTa, ICHOTIOWYPUTAH | T.JI.) — MEHSIOTCS TEIUIOBBIC IIOTEPH;
m CMeHa COCTOSIHHS U30JISIHY (pa3pyllieHne, YBIaKHEHHE, OOBUCAHUE) — MEHSIOTCS TEIUIOBBIEC TTOTEPH.

[Tonmp30BaTens MOXKET Pa3OUTh TPYOOIIPOBO HA pa3HbIE YYACTKH B JJIOOOM MECTE 110 CBOEMY JKEIaHHUIO JTaKe
TaMm, I7I¢ TEIUIOBBIE M TMIPaBIMYECKHE CBOMCTBa TpyOompoBoja He MeHsAtoTcs. Hanpumep, TpyOonpoBosn
MOXeET OBITh pa3/ielieH Ha Y4YacTKU 3aJBMXKKOH, CMOTPOBOM KaMmepoil Ha MAarucrpaid WM Y3JIOM,
pasrpaHUYMBAIONINM OAJIAHCOBYIO MPHHAIIC)KHOCTS.

HanpaBneHue

Ha n300pakeHHBIX ydacTKax HOSBIISICTCS CTPEJKA, YKa3blBaloOIasl HalpaBJeHUE, 3alaHHOE TIPH €ro BBOJIE
(pucoBaHMM) OT HAYAJIBHOTO y3J1a K KOHeYHOMY. Hampasienne 1BmKeHNs BOJBI B ITOAat0IIeM TpyOomnpoBoe
MOXKHO Y3HATb, TOJIbKO II0CJIE BBIIOJHEHHUS T'MAPAaBINYECKOrO pacyera.

[Mocne BBIMOTHEHUS pacyeTa 3HAUCHHIE PAacX0/ia B MOIAIOIIEM TPYOOIIPOBO/IC HA HEKOTOPBIX YYaCTKAaX MOXKET
OBITh OTpUIATEIbHBIM. OTPUIIATEIBHBIA PACX0] 03HAYACT, YTO HAMPABICHHUE JBIIKCHIS BOIBI B ITOIAFONICM
TpyOOIIpOBOJE Ha y4acTKEe HE COBIIAJAeT C HAIPABICHHUEM CTpeNkKH. [Ipu ycTaHOBIEHHOM (Iia)Ke

21



3J1eMEHTBI MOJIEIN TEIIJIOBOH CETH

4.2.3.

ABTOMAaTHYECKHM MBMEHSTE HANPAaBJIEHNE yYaCTKOB,I0CIE BRITOTHEHUS PacueToB (Hajlal0qHbIH,
MTOBEPOYHBIN) CTPENKH OYAyT yKa3bIBaTh HAIIPABICHUE IBIKCHHUS JKUAKOCTH TI0 TTOJAI0IIEMy TpyOOoIpoBoIy,
IPY 5TOM 3Ha4YeHHUE pacxoa B MOJAroNIeM TpyOonpoBoae OyAeT Beeraa nojioxurenasto. [logpoduee o Tom,
KaK BKJIIOYHTH 3Ty OILHUIO CM. 30€Cb.

1.55% mrg -1.55% mra
""" "
—-1.55 ms/q 1.55 mrua

PucyHnok 4.7. HanpaBJieHne 1BUKeHUsI BOIbI

Ha Puc.4.7 n3o0paxens! qBe cxeMbl. Ha cxeme ciieBa y4acTOK BBOIWIICS ClIeBa HAIIpaBO, BO BTOPOH - CIIpaBa
HajeBo. Ha ydacTkax MOZIMMCAaHBI TOJNyYEHHBIE NPU pacdyeTe pPacxoibl MO IMOJAIOIUM M OOpaTHBIM
TpyOompoBoaaM. 3HauEHHsI PacXol0B Ha 00EMX CXeMax OTIMYAlOTCS TOJBKO 3HAKOM, M3-332 Pa3IM4HOTO
HaIpaBJICHMS CTPEJIOK Ha yJacTKax. B 006onx cirydasx BoAa TeYET OT HICTOYHHKA T10 TTOJA0IIEMy TPYOOIIPOBOLY
K IOTPEOUTEITIO U OT MOTPEOUTEIIS TI0 0OpAaTHOMY TPYOONPOBOIY K HCTOYHHUKY .

BcnomorartenbHbIN y4acCToOK

BcemomorarensHBI y9aCTOK — ATO JIMHEWHBIH O0BEKT MaTeMaTHYCCKOH MOJIENH, UMEIOMINN 1Ba peXnMa
paboThl. BermoMoraTenbHbIH y4aCTOK MIPH MCIIOJIB30BAHUU €TI0 C PETYIATOPAMH JABJICHHS «10 CEOsD» U «IOCTe
ce0s» yKa3bIBalOT MECTO KOHTPOJIHMPYEMOTo napameTpa. Bermomorarensusiii yaactok mjist LITII onpenensiet
HaydaJo TpyOOIpPOBOJOB TOPSIETO BOTOCHAOKEHHS IPH YeTHIPEXTPYOHOH TerutoBoit cetu mocie LTTI.

K

Toapo6GHee o pexxrMax pabOThI BCIIOMOTATEIBHOIO y4acTKa CMOTPHUTE B COOTBETCTBYIOIIUX PAa3[elaxCM.
pasnen 4.7.4 « Perynsrop gaBneHus», ctp.32 u cM. pasaen 4.5.1 «Bcnomorarensnbiit yuactok amst LTIy,

cTp.26).

IIpumeuyanue

Hukakux MCXOTHBIX JaHHBIX [0 BCIIOMOTAaTEIbHOMY YYaCTKy 3aHOCUTh HE TPeOyeTcs.

I'padmaeckuii T 0OBEKTA - JIMHEHHBIH, OTHOCUTCS K 00bEKTaM WHXKCHEPHBIX CeTel 1 KIacCH(UIIMPYETCs
KaK y4acToK, OTCeKaroIuil. Y HukanbHbeiid Homep (D) B cTpyKType ci10st TeIoBO#M ceti — ID 13,

4.3. NoTpedbutenb

4.3.1.

[Morpebutens — 3TO CUMBOJIBHONH OOBEKT TEIUIOBOM CETH, XapaKTepH3YIOIIUICsS MOTpeOIeHeM TEIUIOBOM
SHEPTUH M CETEBON BOJIBI.

B mogenu cymectByer jaBa Buaa notpeduteneii: «Ilorpeburensy (cM. pasmen 4.3.1 «Ilotpeburensby,
ctp.22cMm. paszen 4.3.2 «O6001eH bl ToTpeduTeb), cTp.23).

NMoTpeburtensb

IMoTpeOuTens — 3T0 KOHEYHBIH OOBEKT yYacTKa, B KOTOPBIA BXOAUT OJWH TOMAMOIIMA W BBIXOJUT OJUH
obpaTHbIi TpyOOTIPOBOI TETUIOBOM ceTH. [Toa moTpedburenem moHMMaeTcss a0OHEHTCKUN BBOJ B 3[IaHUE.

YcnoBHOe 0003HaUEHHE TOTPEOUTENS B 3aBHCUMOCTH OT PEXXHUMa pabOThL:

BKIIIOYECH

OTKIIIOYCH

IIpucoenunenue moTpeOUTENs K TEIUIOBOM CETH U €T0 BHYTPEHHEE MpeICTaBIeHne n300paxeHo Ha Puc.4.8.
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[otpeburens

Mopatow it TpyGonpoBoa,

[ea TpyGonpoBoaa .

ObpaTHbii TpyGonpoeog,

Pucynok 4.8. CiieBa: npucoeIuHeHHE MOTPeOUTEJIS K TENJI0BOI CeTH, CIIPaBa — ero BHYTPeHHee

4.3.2.

npeacraBjJacHue

Ha Puc.4.9 nmoka3aHo HEBEPHOC U MPABUIIbHOC NIPHUCOCIUHCHUC HOTpeGI/ITeJ'IH K TEILIOBOM CETH.

-

HenpasunbHoe 3o GpaweHne noTpeduTenn MpasunbHoe w30 6pakeHne noTpebuTena

Pucynok 4.9. [IpaBujibHOe ¥ HeNPaBUWJIbHOE H300pakeHHe MOTPeOUTEJIs1

BHyTpeHHS KOOMPOBKA MOTPEOUTENS 3aBUCHT OT CXEMBI IIPHCOCTNHEHNUS TETUIOBBIX HATPY30K K TEIUIOBOI
cetr. CXeMBl MOTYT OBITh 3JICBATOPHBIC, C HACOCHBIM CMEIICHHEM, ¢ HE3aBHCHUMBIM MPHCOCIUHCHUEM, C
OTKPBITBIM WA 3aKPBITBIM 0TOOpoM Boabl Ha ['BC. CXxeMBl MpHCOCOWHEHUS HMEIOT Pa3HyI0 CTEICHb
AaBTOMATHU3AlMM MOAKIIOUYEHHON Harpy3KH, KOTOpas OMNpENeNseTCsl HAIUYUEM PEryJsTopa TeMIepaTyphl,
Hanpumep Ha 'BC, perynsaTopom pacxoia Wid Harpy3KH Ha CUCTEMY OTOILIEHUSI, PETYIUPYIOLIUM KIIallaHOM
Ha CUCTEMY BEHTHWJIALIMHU.

Ha naHHBI MOMEHT B PacMOpsDKEHHH TI0JIB30BaTeNs 32 CXEMbI MPUCOCTHHEHUS noTpedurencii. [loapooHo
paccMOTpETh BBILICNIPUBECHHBIE CXEMbl TOJKJIIOYEHHUS MOoTpeduTeneii MoxHo B paszzgene Cxembl
nooknouenusi|[lompebumens.

I'pacdmaeckwnii THIT 00BEKTA - CHMBOJIBHBIH, OTHOCHUTCS K 00BEKTaM HMHKEHEPHBIX CeTeH 1 Kilaccu(uImpyercs
Kak motpeburens. Y HukansHbi Homep (ID) B cTpykType citost TemnoBoii cetn — ID 3

O606LWeHHbIN NoTpebuTenb

O0001IeHHBII TTOTPEOUTENIb — CUMBOJIBHBIH OOBEKT TEIUIOBOI CETH, XapaKTEepU3YIOLIMHCS MOTpedIsieMbIM
pacxosoM CeTEeBOW BOJBI WIIM 33JaHHBIM CONPOTHBIEHHEM. TakuM MOTpeOUTEIeM MOXHO MOJIEINPOBATH,
HarpuMmep, oOIIy0 Harpy3Ky KBapTaja.

YcnoBHOe 0003HaUeHHE 0000IIEHHOTO MTOTPEOHUTENS B 3aBUCUMOCTH OT PEKUMa pabOThI:

BKJIIOYCH

OTKJIFOYCH

Taxoit 00beKT yJJ0OHO MCIOIB30BaTh, KOT/Ia BO3HUKAET HEOOXOANMOCTb pacCUUTaTh THIPABIUKY ceTH 0e3
nH(OpMaINHK O TEITIOBBIX HArpy3Kax 1 KOHKPETHBIX CXeMaX NPUCOEIMHEHHS MOTpeOnTeNel K TETUIOBOM CETH.
Hanpumep, npu pacdere MarucTpaibHBIX ceTeil HHPOPMAIIMU O KBAPTAIBHBIX CETIX MOXKET He OBITh, a /It
OIIEHKH MOTEPh HAIlOpa B MarMCTPAJIIX IOCTATOYHO 33aTh 000OIIEHHBIE PACXOIBI B TOYKAX MPHCOCTUHEHUS
KBapTaJIOB K MAarUCTPAJIbHOM CETH.
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Pucynoxk 4.10. Ilpumep 0600111eHHOT0 MOTPEOUTEJIS

O06001IeHHBIH TOTPEOUTENh HE BCET/Ia SABISCTCS KOHEYHBIM O0BEKTOM CeTH. B CBs3M ¢ 3THM, 0000IIeHHBIN
MOTPEOUTEh MOXKET OBITh YCTAHOBJICH Ha TPAH3UTHOM ydacTke. Cxema MOJAKIIOYCHHS O00O0OIIEHHOTO
MOTpeOUTENS K TEIUIOBOI ceTn mpescrasieHa Ha Puc.4.11.

|
5 * *

HMCTO4HHK 0606l eHHbIe NOTpesUTenH

Pucynok 4.11. Cetb ¢ 00001IeHHBIMH IIOTPEOUTEISAMHU

I'padmaeckuii THIT 00BEKTA - CHMBOJIBHBIN, OTHOCHTCS K 00BbEKTaM HHXCHEPHBIX CETeH M KiIacCUPHUIIUPYETCS
Kak motpeburens. Y HukanbHbii Homep (ID) B cTpyKType ciost TeruioBoi cetn — ID 12.

4.4. Y3en

VY3en - 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOI ceTH. B TeruoBoii cetu y3namu SIBISIOTCS BCe OOBEKTHI CETH,
KpOME MCTOYHHKA, TOTPEOUTEISI M y4acTKOB. B MaTemMaTnueckoii Mo/ien BHyTPEHHEE IPEICTaBIeHIE 00BEKTOB
(xpome wncrouHmKa, norpeburens, nepembrdkd, L[TII u perymsitopoB) Monenupyercs IBYMs Yy3JIaMH,
YCTaHOBJICHHBIMH Ha MOAAIOIIEM M 0OpPaTHOM TpyOOIpPOBOAX.

4.4.1. NMpocTou y3sen

[Ipocroii y3en — 3To0 CUMBOJIBHBIN 0OBEKT TEIUIOBOI CETH, HAIpUMep, pa3BeTBIECHUE TPyOOIPOBOa, CMEHA
MIPOKIIAJKH, BUJA N30JIAIIUN UM TOYKA KOHTPOJIA AT peryIsTopa.

YcioBHOe O603Ha‘I€HI/I€ Y3J0BBIX O6’B€KTOB B 3aBUCUMOCTH OT pCIKUMaA pa6OTBIZ

TemnoBas D
Kamepa

Pa3BerBneHue

Cmena ®

JameTpa

Ha Puc.4.12 noka3saH BHEIIHUH BUJT y371a B OAHOJIMHEIHOM U300pa’KeHNH U BO BHYTPEHHEM IPE/ICTABICHUH
B MaremarhHdeckoil Monenu. B maremarnueckod Mopenan OOBEKT TPENCTABISACTCS IBYMs Y3JIaMH,
YCTAQHOBJICHHBIMH Ha MOJIAI0LIEM 1 0OpaTHOM TPYOOIpOBOJIax.
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LlenTpanbHblit TemioBoit myHKT (LITIT)

Pucynok 4.12. CiieBa ogHoJIMHeliHOE H300pakeHHe y3J1a, CIPaBa: BHYTPeHHee NpecTaBIeHne

Ha Puc.4.13 mpexacraBiieH BapHaHT MOAKIIOYCHHS OTHOTO TPyOompoBoja (MOJAIOIIEro) K IBYXTPyOHOU
TEIJIOBOU CETH.

OpHonuHeRHoe HioBpakeHne BHyTpeHHee NnpeacTaBNeHME CETH
Lea pyGonposoga OGparism rpySonpono
@

Noaarui TpyGonposom,

Mogamuwpni pySonponog
Nogaeuywi pyGonponog

Pucynok 4.13. Iloak/iroueHne noamuero Tpyoonposojia K TenjaoBoii ceTu

I'padrueckuii TUIT 00BEKTA - CAMBOJIbHBINA, OTHOCHUTCS K 00BEKTaM HHKCHEPHBIX CETeH U Ki1acCuuIupyercs
Kak y3ei. YHukansueiii Homep (ID) B cTpykType ciost TemnoBoii cet — ID 2.

4.5. leHTpanbHbIin TenrnoBon NyHKT (LITM)

LTI — 3T0 CHMBOJIBHBIN 3JIEMEHT TEIIJIOBOM CETH, XapaKTEPU3YIOLIUICS BO3MOXKHOCTBIO TONOJIHUTEIBLHOTO
PETYIUPOBAHUS U paclpeieICHUs TSIUIOBON SHEPTHHL.

um

Vcenosuoe o6o3nauenwue L[TIT —

Hannawe Takoro y3na mogpa3yMeBaeT, UTO 32 HIM HaXOJUTCS TYITUKOBAsI CETh, C MHIUBHUIYaTbHBIMHU
MOTpeOUTENSIMH, Kak oka3zaHo Ha Puc.4.14.

] 71 [

urn

Pucynok 4.14. isyxtpyoHas cetb nocae LTII

Brytpennss koguposka LTI 3aBUCHT OT cXeMBI IPHCOETMHEHNS TEIUIOBBIX HATPY30K K TEIUIOBOH CeTH. DTO
MOJKET OBITh, HAPUMEP, FPYIIIOBOM 3JICBATOP WIM HE3aBUCHUMOC MOIKITIOUCHIE IPYyITbl moTpeduTencii. Ha
JTAHHBI MOMEHT B PAacHOPsDKEHUH noJib3oBatents 29 cxem npucoenuuenus LTI
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3J1eMEHTBI MOJIEIN TEIIJIOBOH CETH

B LTII moxeT BXOMUTh W BBIXOJUTH TOJHKO OIWH yYaCTOK TEIUIOBOM CeTH (TIOJAIONIMA W OOpaTHBIN
TpybompoBox). [IpudeM BXOAANINI y4acTOK HObKeH ObITh HampaiieH k L[TTI (HampaBieHue CTpenku) , a
Beixomsamui ot L[TII k cnenytomemy oowvexry. Ha Puc.4.15 mpeacraBieHo mpaBUWIbHOE M HENPAaBUIILHOE
n3oopaxenue LTI B TerioBoii ceTw.

oL
'}\"'“ ‘

Pucynok 4.15. CneBa: HenpaBuibHoe nzoopaxkenue IITII, cnpaBa — npaBuibHoe.

HckroueHneM U3 TaHHOTO MPaBHJIa SIBISICTCS YETHIPEXTPYOHas TeruioBas cets mociue LITII, B aTom ciryuae
n3 LTI BBIXOOUT 1Ba y4acTKa - OJUH OCHOBHOM M OJMH BCIIOMOTaTENbHBIN.

BcnoMoraTenpHBIN y4acTOK MCHOIB3YETCs JUId MOAKIIOUEHHS TPyOOIpPOBOJa IOpsiuero BOJOCHAOKEHUS.
[ToapoOHee 0 BcrmomMoraTensHOM ydacTke cM. paszen 4.5.1 «BcnoMorarenspHbiit yuactok amst LITID», ctp.26.
IIprmMep omHOMMHEHHOTO M300paXKeHUS YeTRIPEeXTPYOHO# TerutoBoit cetu mocie LTI nokasan ua Puc.4.16.

BcnomoratenkHili
y4acToK ANA UTN

/

[

—1 uTn

Pucynok 4.16. Oqno/iuHeiiHoe n300paxeHue 4eTbipexTpyoHoii cern moce L{TIT

I'paduueckuii TUIT 00BEKTA - CHMBOJIBHBIHN, OTHOCHTCS K 00hEKTaM HHKCHEPHBIX CETEH U KilacCH(pHUIUpyeTCs
Kak y3en. YHuukaipubiii Homep (ID) B crpykType ciost TemnoBoit cetu — 1D 8

4.5.1. BcnomoraTtenbHbIX y4yacTtok ana LTI

BcrnoMorarenbHbIi y4acTOK yKa3bIBaeT Hauasio TPYOOIIPOBOIOB TOPSYEro BOAOCHA0KEHHS IIPH YETHIPEXTPYOHOI
teroBoil cetn mocne LITII. 3to HeOoOmBHION ydYacTOK 3aKaHUMBAETCS MPOCTBIM Y3JIOM, K KOTOPOMY
MOAKIIIOYAETCs TPYOOIPOBO ropsiIero BojocHadkeH s, Kak nokazaHo Ha Puc.4.17.
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BcnomorarensHbIA
yyacTok ana UTN

J/
UTn 20

Pucynok 4.17. Iloakarodyenune Tpydoonposoaa 'BC

4.6. HacocHas ctaHUuus

HacocHast cTaHIMs — CHMBOJIBHBINT OOBEKT TEIJIOBOW CETH, XapaKTEePU3YIOLUIHICS 3aaHHBIM HAIlOPOM WIIN
HATIOPHO-PACXOIHOM XapaKTEPUCTUKON YCTAaHOBIEHHOTO HAcOCa.

YcnoBHOE 0003HaUEHHE HACOCHOM CTAHITUK —

HacocHast craHuusi B OJHOJIMHEHHOM HM300pa)KEHUU IPEICTABISETCS OJHUM Y3JOM, HO BO BHYTPEHHEM
MIPEACTABICHNHN B 3aBUCHMOCTH OT 33/IaHHBIX ITapaMETPOB B CEMAaHTHYECKON 0a3e NaHHBIX, MOXKET OBITH
YCTaHOBIICHa Ha 000MX TpyOoNpoBoaax, Kak mokasaHo Ha Puc.4.18.

Oea tpyGonpoeoaa /\\
P

O6patHbIi Tpy6onpoBosa m

b4 d/ -

Mopatowmin TpyBonposog @

Pucynok 4.18. CBepxy: oqHOIMHEeiiHOE H300paikeHHe CeTH, CHU3Y- BHYTPeHHee NMpeAcTaBJIeHHe.

Jlnis 3aaHus HarlpaBIeHU JeMCTBUS Hacoca HalpaBJIeHHe Y9aCTKOB, BXOSIINX B HETO MOJDKHO COBIANaTh
¢ HanpaBiieHueM paboTsl Hacoca (Puc.4.19).

Ay

HenpaBuneHoe BpaxeHWe H MpaBMnbHOE BpaxeHne H

Pucynok 4.19. HenmpaBuiibHoe ¥ IpaBUJIbHOE H300pakeHHe HAcOCa

B HacocHyI0 CTaHIHIO 00s3aTEIBHO JODKCH BXOAUTH M BBIXOJWUTH TOJIBKO OJHMH YYaCTOK, KaK IMIOKa3aHO Ha
Puc.4.20.
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Pucynok 4.20. CiieBa: HempaBWJIbHOE H300paskeHne HACOCA, CNIPaBa — MPaBHJIbLHOE.

HpI/I MOCJIe10BATEIbHOM YCTaHOBKE BCC HACOCHI HCOGXOJII/IMO 1/1306pa31/m> Ha CXEMC, KaK IIOKa3aHO Ha Puc.4.21
CJICBA.

HACOCHAA
CTAHLMA Ne1

C21250-70

Pucynok 4.21. CieBa: nocjieioBaTesibHO padoTalome HACOChI, CIIPaBa: NapaJlieJibHO
padoTalonue pa3Hble MAPKH HACOCOB

Ecitit HacOChI yCTaHOBIICHBI HA CTAHIMH MAPAIICIIBHO, HO UMEIOT Pa3HbIC MAPKU HJIH XapaKTEPUCTHKH, KaXKIbIit
HEeo0X01MMO M300pa3uTh Ha cxeme, Kak Ha Puc.4.21 crpasa.

Ecmu sxe Hacocsr YCTAHOBJICHBI NAPAJJICJIBHO U UMCIOT OJIMHAKOBBLIC XapaKTCPUCTUKH, TO HAa CXEME UX MOKHO
0003HAYUTH OJTHUM 06L€KTOM, 3aJaB KOJIH4€CTBO pa6OTaIOH.[I/IX HaCOCOB.

I'paduueckuii TUIT 00BEKTA - CHMBOJIBHBIH, OTHOCHTCS K 00hEKTaM HHKCHEPHBIX CETEH U KilacCHpUIUpyeTCs
Kak y3ei. YHuukanbHeiii Homep (ID) B cTpykType ciost TemnoBoii cet — ID 4.

4.6.1. 3apBuXKa

3aaBMKKA — 3TO CHMBOJIBHBIH OOBEKT TEIUIOBOM CETH, SIBIISIONIMICS OTCEKAIOIINM yCTPOHCTBOM. 3aABHKKA
KpOME JIBYyX PEKHUMOB paOOThI (OTKPHITA, 3aKPBITA), MOKET HAXOIUTHCS B IIPOMEKYTOUHOM COCTOSIHUH, KOTOPOE
OIIPEEIISAETCS CTENEHbBI0 €€ 3aKpbITHsL. [IpoMeEKyTOUHOE COCTOSIHUE 3aIBUKKHU AODKHO OLIPENEIIATCS MIpU €€
pexxnmMe paboThl OTKPLHITA.

YcnoBHOe 0003HaUSHNE 3aIIOPHO-PETYIUPYIOIEr0 yCTPOWCTBA B 3aBUCUMOCTH OT PEKUMa paboThI:
OTKpBITA | q
3aKpbITa

33}IBI/I)KK3. B OHHOHHHeﬁHOM I/I306pa)KCHI/II/I MPEACTABISACTCA OAHUM Y3JIOM, HO BO BHYTPCHHEM MIPCACTABJICHUN
B 3aBUCUMOCTH OT 33/IaHHBIX IAPAMETPOB B CEMaHTHUYECKOH 0a3e JaHHBIX, MOXKET ObITh YCTAaHOBJIEHA Ha 000HX
TpybomnpoBonax Puc.4.22.
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XX X

Pucynok 4.22. OnHoyiuHeliHOe M BHYTPEeHHe MpeAcTaABJIeHUE 3aIBHKKHI

B 3a1BMXKy MOKET BXOJUTB TOIBKO OJIMH YYaCTOK M TOJIFKO OJIFH Y9acTOK BeIXoanuTh. Ha Prc.4.23 mokaszano
HENpaBUIbHOE H300paKEeHUE 3aABUIKKH.

Pucynok 4.23. HenpaBuiibHoe H300paskeHne 32 IBHKKH

E IIpumeuanue

3anBHKKa B peXKUME 3aKPEHITa, BO BHYTPEHHEM INPEJICTABICHUH MOJEIUPYETCS JBYMS
3aKPBITHIMH 3a]IBIDKKaMH Ha 000MX TPyOOIpOBOIax.

N306paskeHne 3aABIKEK, PacloIoKEHHBIX BHYTPHU TEIUIOBOM KaMephl IIokazaHo Ha Puc.4.24.

Pucynok 4.24. JleraJupoBKa Tel10BOil KaMepbl

I'padrueckuii TUIT 00BEKTA - CAMBOJIbHBINA, OTHOCHUTCS K 00bEKTaM HHKCHEPHBIX CETeH U Kitaccuduiupyercs
KaK OTCEKarolee yecTpoicTBo. YuukanbHsiii Homep (ID) B cTpyKType ciost TemoBoit ceti — ID 5.

4.6.2. NMepemblyka

[lepeMbruka - 3T0 CHUMBOJBHBIH OOBEKT TEMJIOBOM CETH, MOACTHPYIOUINH yJaCTOK MEXAY IOJAIOIINM H
00paTHBIM TPYOOIIPOBOJAMH.

YcoBHOE 0003HAYECHHE TIEPEMBIYKH B 3aBHCUMOCTH OT PEXKHIMa paboThI:
OTKpbITa
3aKpbITa

ITepembluka BO BHYTPEHHEM TPEACTABICHUH SIBISIETCS yU4aCTKOM, COSAMHSIONMNUM TOAI0OMUN 1 00paTHBIN
TpyOOTIPOBOIBI, KaK MOKa3aHo Ha Puc.4.25.
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Nogarwwmi TpyGonposog

Oea TpyGonposofa I_|

8

|_| OGparHeIA TRyEonpoBog

Pucynok 4.25. CieBa: o1HOJIMHEITHOE H300paKeHNe CeTH, CIPaBa: eé BHyTPeHHee MpPeICTaBJIeHHe
Tak Kak epeMbIdKa B OJHOIMHEHHOM H300pakeHUH TIPEICTaBIIeHa Y3JI0M, TO H300Pa3UTh COSTMHCHNE MEKIY

MOJIAIOIIUAM TPYOOIIPOBOIOM OJTHOTO y4YacTKa U OOpaTHBIM TPYOOIPOBOIOM JPYrOro y4acTKa MOYKHO, KaK
npenacrasieHo Ha Puc.4.26.

_I'Ionalol.uu N TpySonpoeog "

" 06p aTHLIN TpyGon LI-1.Y.]
. . . o oSSPEmuATIEM I . .
== N
MNogawwnin Tpysonposog
- - ~ O6paTHBI TPYGONPOBOR -
. P pyéonp .

Pucynok 4.26. CiieBa: oqHO/IMHeliHOe H300pakeHNe CeTH, CIIPaBa: e€é BHyTPeHHee NMpecTaBIeHne
C TIOMOLIBIO MEPEMBIYECK MOKHO MOJICTINPOBATH JIETHUH PEKUM pa6OTI)I OTKPBITHIX CUCTEM HEHTPAIIM30BAHHOT'O
TeHHOCHa6)KeHI/IH, B ClIy4asXx, KorJa TCINIOHOCUTEIb MOKET IOAaBaThHCA K HOTpe6I/ITeJ'ISIM Kak 1o nogaromemy,
TaK " 1o oOpatHOMY TpyOompoBoaaM, Oe3 Bo3BpaTa BOABI Ha MCTOYHHK. [lepexoapl MeXIy MONAIOMAMHU U

00paTHBIMU TPYOOIIPOBOIAMH OCYIIECTBIISIOTCS Yepe3 NepeMbIYKH. [1300paXkeHue 3Toit cXxeMBbI U €€ BHyTpEHHEe
IpeJcTaBICHUE MTOKa3aHbl Ha pucyHke Puc.4.27.

I MNegarowmi OfpatHeiiA Mo g ascwmin ObpatHeIR
L TpyGonposoa TpyGonposos ] | TpyGonpoBog, I TpyGonposog

L

Pucynok 4.27. Cepxy: o1HO/IMHeiiHOE H300pazkeHHe CeTH, CHU3Y: eé BHyTPeHHee NMpe/AcTaBIeHue

I'padmueckuii THIT 00BbEKTa - CHMBOJIBHBIN, OTHOCUTCS K 00bEKTaM HH)KEHEPHBIX CETeH M KilacCU(PHULIUPYeTCs
Kak y3ei. YHukanbHelii Homep (ID) B cTpykType cnos TeruioBoi cetu — ID 11.

4.7. Qpoccenupyroime ycTpomcrTsea

I'padmueckuii THIT 00BEKTa - CHMBOJIBHBIN, OTHOCUTCS K 00bEKTaM HH)KEHEPHBIX CETeH M KilacCU(PHULIUPYETCs
KaK y3ei. YHukanbueiii Homep (ID) B cTpykType cnos Temiooii cetn — ID 7.

4.7.1. ApoccenbHan waunba

JpoccenbHas maiiba — 3TO CUMBOJIBHBIH OOBEKT TEIUIOBOM CETH, XapaKTepu3yeMmblil (PUKCHPOBAHHBIM
COIPOTHUBIICHHUEM, 3aBHCAIINM OT AuaMeTpa manosl. JlpoccenbHast maiiba nmeeT qBa pexxumMa padoThI:
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Hpoccenupyromiye ycTpoincTea

Beludcnaeman waiba

( ) YeTaHasnueaeman wanta
s o0bekTa «BerauciseMas maiiday B pe3ysibTaTe HaJaOYHOIO PacyeTa OMpeaeiaeTCs KOJIUISCTBO Maih
U UX TUaMETP.

Jnst «YcraHaBiIMBaeMoOH Maiobny HEOOX0ANMO 3aHECTH HH(OPMALIMIO O KOJIMYECTBE ITUX YCTPOHCTB M MX
JraMeTpe.

JlpoccenbHas 1aiida B OJHOJMHEHHOM M300pa)KEHUH IIPEACTABISICTCS OJHUM Y3JIOM, HO BO BHYTPEHHEM
MIPEACTABICHUN B 3aBUCHMOCTH OT 33/IaHHBIX ITApaMETPOB B CEMAaHTHYECKOH 0a3e NaHHBIX, MOXKET OBITH

YCTaHOBIIEHa Ha 000MX TpyOOompoBoaax, Kak oka3aHo Ha Puc.4.28.

DEpaTHeA TpySonposog

Aea TpyGenpoBona

MNogaowma TpySenposog

Pucynok 4.28. CiieBa — 0JHO/THHEITHOE H300pakeHNe CeTH, CIPaBa — BHYTPeHHee MpecTaBIeHHe
SIBnseTcsl OJHUM U3 PEXKUMOB paboThl 00bekTa [poccenupyrommid y3en. I'padudeckuii T oObekra -

CHMBOJIBHBIH, OTHOCHTCSI K 00BbEKTaM HEDKEHEPHBIX CETel U KIacCHPUIUPYETCs KaK y3ell. Y HUKaIbHbI HOMEp
(ID) B cTpykType ciost TeIoBoit cetn — ID 7.

4.7.2. PerynaTtop pacnofiaraemMoro Hanopa

PerymnsaTop pacrnonaraeMoro Haropa — 3T0 CHMBOJIBHBINA OOBEKT TEIIOBOW CETH, TI0ICPKUBAIOIIMI 33 1aHHBIH
pacrosaraeMslii Harop mocie cedst.

E — PEryIIATOp PACMOIaraeMoro Haropa Ha MoJarIIeM TpyOompoBo/Ie.

I E | — PeryIsITop pacmoiaracMoro Harmopa Ha 06paTHOM TPyOOIpoBo/Ie.

VYcraHaBIMBaeTCsl B 3aBUCUMOCTH OT BBIOPAHHOTO PEXKHMMa, Ha OJHOM U3 TPyOOIPOBOAOB: MOAAIOILEM HITH
oOpaTHOM, Kak moka3zaHo Ha Puc.4.29.

Pucynok 4.29. Cepxy: ogHO/IMHeliHOe N300pakeHne CeTH, CHU3Y — BHYTPEeHHe NpeAcTaBJIeHne
SBnsercst oqHUM U3 pexxuMoM paboTel oOwvekTa Jpoccemupyromuii y3en. ['padudeckuit Tum oObEeKTa -

CHUMBOJIBHBI, OTHOCUTCS K 00BbEKTaM HHKEHEPHBIX CeTeH 1 KIacCUPHUIIMPyETCs Kak y3ell. Y HHKAIBHBIN HoMep
(ID) B cTpykType ci10st TEIIOBOM ceTd — ID 7.

4.7.3. PerynaTtop pacxoaa

Perymarop pacxojia —3TO CHMBOJIBHBIA 00BEKT TEIUIOBOH CETH, TTOIICP KUBAIOIIN 33JaHHBIM TI0JIb30BaTEIEM
pacxo/ TEIIOHOCUTEILA.

ﬁ — peryJsTop pacxo/a Ha MoJaiieM TpyoonpoBoie.
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3J1eMEHTBI MOJIEIN TEIIJIOBOH CETH

ﬁ — peryJsTop pacxozaa Ha 0OpaTHOM TPyOOIpPOBO/IE.

VYcraHaBnMBaeTCs B 3aBUCHMOCTH OT BHIOPAaHHOTO PEXHMa, Ha OJHOM U3 TPYOOIIPOBOJOB: IOJAFOIIEM HIIH
o0OpaTHOM.

4.7.4. PerynaTtop paBneHus

Perynstop naBneHust — 3TO CUMBOJIBHBIH OOBEKT TEIIOBOW CETH, MOJACPKUBAIOIINI 3a/laHHOE JIaBJICHUE B
TPyOOIPOBOJE «JI0 CeOSD» TN KIOCIEe CeOs.

pi — PETYJATOp AAaBJICHUS HA MOJAIOIIEM TPYOOIIPOBOIE.
pi— perysTop AaBIeHUS Ha 0OpaTHOM TpyOONIpoBOE.

YcraHaBiaMBaeTCs B 3aBUCUMOCTH OT BBHIOPAHHOTO PEKUMa, Ha OHOM M3 TPyOONpPOBOJIOB: MOJAIONIEM WU
o0OpaTHOM, Kak 1moka3zaHo Ha Puc.4.30.

: e . e :

: P .. .
: .. NP .

Pucynoxk 4.30. CBepxy: oiHO/IMHeliHOe H300paskeHHe CeTH, CHU3Y — BHYTPeHHe Npe/icTaBJIeHHe

Perymsrop naBneHus, yCTaHOBICHHBIH Ha ITOJAIOIIEM WM 0OpaTHOM TPyOOIPOBO/IE, MOXKET KOHTPOJIUPOBATH
JaBJICHHE «JI0 ce0s» WK « Tocie ceds», Kak noka3aHo Ha Puc.4.31. [lns Toro 4toOkl yka3ath Kak paboTaeT
peryssTop HeoOXOAMMO YCTAaHOBUTB y3eJ KOHTPOJIA (IIPOCTOM y3ell) M COSNUHUTh UX BCIIOMOTATEIbHBIM
yaacTkoM (cM. pazmen 4.2.3 «BemoMoraTensHbii yaacToky, ctp.22cem. pasaen 4.4.1 « Tpocroit y3em», ctp.24).

PerynATop AaBneHda B Nogaoiiem "go ceGa” PerynaTop gasneHus B oGpaTtHoM "nocne ceSA”
.—-—.—-ﬁ Il @ I} ﬁ s
Perynsatop gasneHus 8 nogakolwem "nocne ceGa” PerynaTtop gaeneHyA B oSpatHom "ao ceba”

: e . e .

Pucynok 4.31. U300pakeHus peryJisiTopoB AaBJieHHA “10 ceds” U “noc.e ceds”.

Ha Puc.4.32 noka3zan y4actok TpyOOIpoBo/ia, Ha KOTOPOM YCTaHOBJICH PEryJISITOp JaBICHUS «IOCIE ceOsh»
Ha 00paTHOM TPYOOIIPOBOJIE, PETYIMPYIONINH TaBJIeHHE Ha BCACHIBAOIIEM NMaTpyOKe HACOCHOH CTaHITUH.

BcnoMoraTenbHEI YIACTOK

¥ 3em KOHTpOoLA Perymarop DaEnema

Pucynok 4.32. PeryasTop AaBJjieHHs «10 ce0sD» Ha NMoJai0leM TpydonpoBoie
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'naBa 5. MogennpoBaHue TensI0BOU CeTHU

5.1. BBepgeHue

5.1.1.

B maHHOM pasjene paccka3blBaeTcsi O TOM, KaKk H300payKaeTcsi U PelaKTUPYETCs] MaTeMaTHYeCKask MOJIEIb
TEIIOBOM CETH, a TAKKE MEHsIeTCs e€ CTPYKTypa (I00aBISIOTCS HOBBIE PEXKUMBI pAa0OThI, MEHSICTCS X BHELITHUI
BH/JI U pa3Mephl).

NU3o6paxeHue TenrioBOMN CETU Ha KapTe

N300pakeHne TEIIOBOM CETH Ha KapTe

TemnoByto ceTh MOXKHO M300pakaTh Ha KapTe, ¢ MPUBSI3KOH K MECTHOCTH (110 KOOPAWHATAM, C TIPUBS3KOH K
OKPY>KaroIuM 00bEKTaM), YTO HO3BOJIUT B JAJIbHEHIIIEM HE TOJIBKO IIPOBOANTH TEIUIOTHAPABINIECKHAE PACUETHI,
HO U pellaTh APyrHe MHKEHEPHbIE 3aJaud, 3Has TOYHOE MECTOHAXOXJICHUE TEIUIOBBIX ceTed. IIpumep
n300paykeHNs TEIJIOBOI CEeTH Ha KapTe ¢ MPUBA3KOI K MECTHOCTH IoKa3aH Ha Puc.5.1.

N

!
=

EAw:

\k o

Pucynoxk 5.1. M300paskeHue TenJ0OBOH ceTH HA KapTe ¢ NPUBA3KO0Ii K MECTHOCTH

5.1.2.

CxemaTuyeckoe usobpaxeHue TensoBon cetu

TemnoBast ceTb MOKET OBITH U300paKCHa CXEMATHYHO, IIPH 3TOM HEBAXKHO, OYAYT M KOOPIUHATHI y3JIOB
(0OBEKTOB TEIUIOBOW CETH) M YIJIbI TIOBOPOTOB (TOYKH IMEPEIOMa yYacTKOB) BBEJIEHBI 110 KOOpAWHATAM C
re0e3MIEeCKO TOYHOCTHIO MITH OOPHCOBAHEI TI0 IMOIJI0XKKe. BajkHO, 4TOOBI HYKHBIE 00BEKTHI TEILIOBOH CeTH
(y37161) OBLTH COeTUHEHBI yuacTKkamu (ayramu). CxeMaTHuHOE H300paskeHUE MOJICITH TEIUIOBOM CETH MTO3BOJISIET
OBICTPO MTPOBECTH TECILIOTHPABINICCKUE PACUETHI, HO HE TAET BO3MOKHOCTH OTPEACIUTh MECTOHAX 0JKICHUE
cBoUX ceTeil. [IpuMep cxeMaTHYHOTO H300pakeHUsI TEIUIOBOM CETH MOKa3aH Ha Puc.5.2.
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MoaenupoBaHue TEIUIOBOM CETH

Pucynok 5.2. CxemaTtuuHoe n300pa:keHue ceTu

5.1.3. YnpolweHHoe n getaribHoe nsobpaxeHue cetu

CTerneHs AeTanu3aluy B 000HX CIydasx: IpH H300pa)KeHHH TEIUIOBOI CETH Ha KapTe C IPUBS3KON K MECTHOCTH
Y NP CXEMAaTHYHOM M300pa)keHHH MOXeT ObITh pasnuuHa. Hampumep, Ha Puc.5.3Puc.5.4 nzo6paxeHs! 18e
SKBUBAJICHTHBIC CXEMbI TCILTOBO# ceTu. OnHako Ha Puc.5.3Puc.5.4 netanbHoe U300paskeHHE - C MPOPUCOBKON
[1-00pa3HEIX KOMIIGHCATOPOB M 3alIOPHBIX YCTPOMCTB B TEIUIOBBIX Kamepax.

Pucynok 5.3. YnpouenHoe uzo0paxeHue ceT

—HC

L] O L1 —

Pucynok 5.4. JleranbHoe u300pakeHue CeTH.

T'eomerpuueckue nnuHbl yyactkoB Ha Puc.5.3 u Puc.5.4 pa3nuunsl, HO JUI MH)KEHEPHBIX PACUETOB 3HAYECHUS
JUIMHBI 33/1a10TCS B 0a3e JaHHBIX 10 y4acTKkaM. Hanndne KOMIIEHCaTOPOB U 3alIOPHBIX YCTPOUCTB, BIMUAET Ha
THIpaBIMYECKUE MOTEPU B TEIUIOBOH ceTH. Bce MecTHbIE CONPOTUBIEHUS JOKHBI OBITh 3aHECEHBI B 0a3y
JTAHHBIX, JUIS aJIEKBATHOTO MOJICIIMPOBAHUS THAPABINYECKHUX MTOTEPh.

B cBsI31 ¢ 3TUM TOYHOCTH U JAC€TaJIbHOCThb OTO6pa)KGHI/I$I CCTH HA KAapTEC HA PE3YJIbTAThI paCUCTOB HE BIIUAIOT.

5.2. NMocnepoBaTenbHOCTbL A4EeNCTBUN

1. Co3pnath ci10i TEILIOBOU CETH

Jlyiss HaHeceHUsI TEIUIOBOM CETH Ha KapTy HEOOXOIUMO MpEABAPUTEIBHO CO3JATh CIIOH TEIUIOBOW CETH.
TToapobuee cm. pasnen 5.3 « Co3nanue cios TEMI0OBOH CeTmy, cTp.35;

2. HacTpouTb CTpYyKTYpy CJIOSI: BHELIHUI BUJI, pa3Mepbl CHMBOJIOB;

[Tonp30BaTens MOKET H3MEHNTH Tpaduueckoe 0TOOpaskeHHE JII000T0 M3 00BEKTOB, a TAKXKe JI00aBUTh K
c(hOpMHPOBAHHON CTPYKType HOBBIE 0OBEKTHI, HanpuMep «BHe3amHoe cyxeHne (pacmupenue)y, «'panuma
0ayaHCOBOW NPHHAIICIKHOCTHY, «Y3€ll yueTa TeIIoBol sHeprun», «Komnencarop» u 1.1. [logpobuee o
HAaCTpOMKe CTPYKTypa cios cM. paszzen 5.5 « CIpykrypa cios», cTp.39;

3. Hanectu TemioByro ceTh Ha KapTy.
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Co3nanue cios TEII0BOH ceTH

[locne co3maHus CIIEIUANBHOTO CJIOSA, CETh MOXHO HM300paxkaTth Ha kapre. O TOM, KaKk BBOIUTH U
pEeIaKTHPOBATh OOBEKTHI TEIUTOBOM CETH, CM. pa3zen 5.6 « BBox 00bekToB ceTn», cTp.63cM. pasmen 5.7 «
PenaxtupoBanue cetu», ctp.71;

4. TlpoBepHTH CBA3HOCTE.

JUi1s IpOBEPKH MPaBHIIBHOCTH CO3JaHH MATEMAaTHYECKOI MOIENH TEIIOBOH CETH HEOOXO0 MO IIPOU3BECTH
MPOBEPKY CBA3HOCTHU BCEX OOBEKTOB CETH MEX Iy co00i. [IpoBepKy MOXKHO IPOHU3BOIHUTE KaK [ HOJTHOCTBIO
HAHECEHHOH ceTH, Tak U AJs ee yacTeil. [longpoOHee o mpoBepke cBA3HOCTH cM. paszgen 5.7.8 « Kontposs
omrboK IpH BBOJIE, cTp.80.

5.3. Co3paHue cnos TenyioBOU CeTn

J1Jis TOro 9TOOBI CO3AaTh CIIOM TEIUIOBOW CETH HAIO:

1 2

BriOpaTs komaH Ty ri1aBHOTO MeHIO 3adauu|Zulu Thermo wim HaXXaTh KHOTIKY
Ha skpaHe mosiBUTCS MaHeNb TeIUIOrHpaBinieckux pacueros (Puc.5.5).

Ha [TaHEIM HHCTPYMEHTOB.

ZuluThermo ax

| Hana.u.&a| MNoeepka | TemneparypHeld rpadur | KoHoTpykTopckmi I CepBMcl

. yueTom yrevsk
[ y4eTomM TENNOERN NOTEDE
@ Mo HopM. NOTEpAM
) N MsonAuMK
Conna W Wwalitel 43 Hanaaku
[] AuameTpes wz

KOHCTPYKTOPCKOrD
pacyeTa
Packpacka [<He-r> -
1
Pacuer HacTpobiku [ Cnpaeka ] [ Jakphme ]

Pucynok 5.5. OkHo TemioruapaBianieckux pacuaeros ZuluThermo

2. BriOpats Bkiaagky Cepeuc u B nosisuBiiemcst okue (Puc.5.6) nascams knonky Cozdamo nHogyto cems. Ha
SKpaHe MOSBUTCS AUAJIOT CO3/IaHUSI HOBOM TEIJIOBOM CETH.

ZuluThermo a X

| Hana,u.KaI MNoeepka | TerNepaTypHEIR rpadmE Kan:TpgKTopcxuﬁl Cepemc |

JINWHEI YY4ECTKOE © KEETEl
OTHETKM BRICOT C KapTEI

Hayana W koHukl YHACTKOE

CoznaTs HOBYK CETE ]

O AHOBUTE CTRYKTYRE TAGML,
EamHULE] HEtEpEHHs

Facuer Tennoees NoTEPE

Pacyer Hactpobikm

l Cnpaet.a l [ Sakpere ]

Pucynok 5.6. Bkiaaaka CepBuc 0KHA TeIUIOTHAPABIMYECKUX PACYETOB

3. B orkpsiBuiemcs okte (Puc.5.7/ms  parisa HaxaTh KHOTKY ... OTKPOETCS TUAJIOT COXPaHCHHUSL.

35



MoaenupoBaHue TEIUIOBOM CETH

Hogan cucrema tennocHabxeqms ¥ P

Mran akina: D

HazgaHwe caon:

T atMues: -;.( Tatgnuel Paradox

AO0GSEMTE B KapTY

QK [ OtreHa l l Crnpaeka

Pucynok 5.7. Jlnanor co3xanus cJIosi TEIVIOBOM CeTH

4. B okre coxpanenus Qaiina (Puc.5.8) BBIOpaTh UCK M KATAIIOT, T/I¢ OYIyT XpaHUTHCS (ATl MOJETHPYEeMOi
TerioBoi cetu. Cioii ceTH cjieayeT co31aBaTh B 0T/AeJIbHOI Nanke.

-

CoxpaHuTs Gaidn ? _EE
Manka: J D:hpiter - @ - A -
= J teplozetj
B~ N
b au kapTe!

4

Cepeepel reo...

Patoyuni eton

&
0w gokyreH. ..

KomnetaTep

i PR |

PucyHnok 5.8. Jluanor coxpanenus cJjiosi

E IIpumevanue
Nwms ciost HEOBXOAMMO 3AJJABATH JIATUHCKMMMU 6ykBamu, cinoit OBA3ATEJIBHO
JTOJDKEH CO3aBaThCs B OTICIBHON mamnke. Takxke BayKHO, YTOOBI B IyTH 10 (aiinos ciost HE
BbUUIO PYCCKUX BYKB, pomyckaeTcsi MCMOJIb30BaHHE TOJBKO JATHHCKUX. [laHHOE
OrpaHUYEHHUE CBSI3aHO C TEM, YTO MpPHU paboTe ¢ JOKaIbHBIMK Tabiuiamu cuctema Zulu™
HCIIONIB3YET MPOTPaMMHBIE CPEJICTBA, U KOTOPHIX HE KelaTeIbHO HANWIIE B UMCHH TTalTKA
PYCCKHX CUMBOJIOB

5. B ctpoxe Nmsa daiina BBecTH uMs (Qaiiyia JaTHHCKUMHA CHMBOJIaMH (HarpuMmep teploset) u HaXartb
kHonKy Coxpanums (cM. Puc.5.9). Ecnu Oyzaer BeiOpaHOo nMs (haiina yke CyIIecTBYIOIIETO CIIos, TO B
pe3yabTaTe CO3/IaHUs HOBOTO CIIOS CYHIECTBYIOIIUI CII0i OyJeT YHMYTOKEeH, i BMECTO HETO CO3JacTCs
HOBBIH.
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CoxpanuTs dain ? SZ
Manka: . Dihpiterteplogeti - @ Y ¢ -
(od
ol kapTe

Cepeephl reo...

FPadoudil cTon

&
b om pokyreH. .

“;k Mma paiina: Iteplnset ] CoxpaHiTE

K.ornewTen

£ Tun aiine: | Caou Zulu (.b00) ]

Pucynok 5.9. OkHo co3nanus ¢aiijia TenjioBoii cetu

6. B oxue Hosasn cucmema mennocnabacenus (cMm. Puc.5.10), B ctpoke HasBaHue CJj10S BBECTH
MOJIb30BATENILCKOE UMsI CJI0SI PYCCKMMHU CUMBOJIAaMH, HarlpuMep TemnsnoBse ceTn.

Hogaa cuctema tennocHabxenns I_[EJ P
Mra palina: D:hpitersteplosetivteploset. BOD [Z]
HazgaHue cnon: Tennoesie ceTH
TatnuukL: -;.( Tatmubl Parados

LOGAEMTE B KapTY
l u] 4 l l OtrerHa l l Crnpaeka

Pucynok 5.10. OkHO co31aHu €105 TENJIOBOM CeTH

[Tpu ycraHoBiIeHHOM (uiakKe JOOABMTE B KAapTy CO3AaHHBIA CJIOH cpa3y 3arpyKaercs B TEKYILYIO
KapTy, eclH (IIayKOK HE YCTAHOBIICH - CJIOHM TOJIBKO CO3aeTCs Ha JIUCKE..
K

IIpumeuyanue

Ecim He cTaBUTh Qraxkok 7o6aBMTE B KapPTy, TOTIA CIOH TEIJIOBOH CeTH OyIeT Co3aH
TOJIBKO Ha TUCKE U JUIS albHEHIell paboThI €ro Hy>KHO 3arpy3UTh B KapTy.

7. Tlocne Toro xak Bce okHa quanora (cMm. Puc.5.10) 3anonHeHsl, HaxaTb KHOTIKY OK.

5.3.1. ®annbl cnod TennoBbIX CeTeun

[Tocne co3manust c0s B MATIKE TEIUIOBOH CeTH C(hOPMHUPOBATHCH (hailiibl rpadynIecKoil 1 ceMaHTHYECKON Oa3bl
JIaHHbIX, CO3JJAHHBIC C IMEHEM 3aJaHHBIM B OKHe MM cros (Puc.5.9), Hanpumep, teploset. MeHa Tabmuig
U onucartener 6a3 TaHHBIX 00pa30BaHBI U3 IMEHU ciiod (teploset) U, HaIpUMep, Ha3BaHUSI 00BEKTa CeTH
(istok), k KoTOpOoMy OHH OTHOCsTCS (Harpumep, teploset istok).
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MoaenupoBaHue TEIUIOBOM CETH

Tao6auna 5.1. @aiiabl cJ109 TEIJIOBLIX CeTeil

teploset.b00 Daiinbl rpaduueckoit 6a3sl faHHbIX ZUlU™.
teploset.b01l
teploset.b02
teploset.b03
teploset.b04
teploset.b05
teploset.b08
teploset.zsx

teploset.zx

teploset istok.db Omnucareib 6a3bl JaHHBIX U Ta0JIMIA 10 KICTOYHHUKAM.
teploset istok.px

teploset istok.zb

teploset ctp.db Omnucaresp 0a3sl JaHHbIX 1 Tabmua mo [TTI.
teploset ctp.px

teploset ctp.zb

teploset drossel.db Omnwucatenp 6a3bl JaHHBIX U TAOIHIIA 110 APOCCETUPYIONUIMM YCTPOHCTBAM.
teploset drossel.px

teploset drossel.zb

teploset uzvvod.db Onucarens 6a3bl JaHHBIX M TAOIULA 1O y3J1aM BBOJA (TIOTPEOUTENSAM).
teploset uzvvod.px

teploset uzvvod.zb

teploset op.db Omnwucatenp 6a3bl JaHHBIX M TA0JIHIA 110 0000IIEHHBIM MOTPEOUTEISIM.
teploset op.px

teploset op.zb

teploset kamera.db Omnwucatenb 6a3bl JaHHBIX U TAOIHIA IO TETUIOBBIM KaMepaM.
teploset kamera.px

teploset kamera.z

teploset nasos.db Omnwcatesp 0a3bl JaHHBIX U TAOJIHIA IO YIACTKAM.
teploset nasos.px

teploset nasos.zb

teploset peremich.db OnucaTtenp 0a3bl JaHHBIX U TaOJIMIA MO TEPEMBIYKAM.
teploset peremich.px

teploset peremich.zb

teploset zadvigka.db Orncarenb 0a3bl JaHHBIX U TAOJIUIA 110 33 [BUKKAM.

teploset zadvigka.px

teploset zadvigka.zb

5.4. 3arpy3kKa criofi B KapTty

Ecmu nipu co3manum ciosi He ObUIa YCTAHOBJICHA TaJIoUuKa B OKHE JOGaBMTE B KAapTy, TO CIOW CETH
CO3/IaHHBIH B OIIPEeNICHHON TUPEKTOPHH, CIIeAyeT J00aBUTh B KapTy BPYUHYIO, U 3TOTO HEOOXOTUMO:
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Crpykrypa cios

1

HHCTpYMeHTOB. Ha akpaHe nosiBUTCs quanor Beibopa cios. (cMm. Puc.5.11).
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Pucynok 5.11. /Inanor Boioopa ciios

2. 3aiiTu B HY)KHYIO IUPEKTOPHUIO U BBIACIHUTH CIIOH TEIoBoit cetn (cM. Puc.5.12)
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Pucynok 5.12. /IuaJior Beioopa ciios

Bribpate xomanny riaBHoro MmeHio Kapmal/lo6aeums cnoii, mibo HaXaTh KHOIKY ILlJ]]IHa TIaHeIn

3. Haxatb KHOIIKY OmKpslmsWIA IBaXIbI IETKHYTh 10 BEIOpaHHOMY ci1010. OH OyeT 100aBiIeH B TEKYLIyIO

Kapry.

5.5. CTpyKTypa crnos

Ilpu co3panHuu ci0sl TEINIOBOM CETH, OH CO3JAETCA C 3apaHee OINpeeIeHHOM CTaHIapTHON CTPYKTYpOM:
CHUMBOJIaMH, 0a3aMU JJAHHBIX, THITIOBEIMHA 00BEKTAMHU TEILIOBOH CETH H PEKIUMaMU HX paboThl. PenaktupoBanue
CTPYKTYPBHI CJIOS TIO3BOJISICT HACTPOUTH BHEITHHUN BHJ] 00BEKTOB TEIUIOBOW CETH HIIH T0OABUTH HOBBIC PEIKUMBI

paboThI I yKe CYIIECTBYIOIINX 0OBEKTOB.

PenakTop CTpYKTYpHI CITOS TIO3BOJISIET:

39



MoaenupoBaHue TEIUIOBOM CETH

B CO037aTb, yJAJIUTh WIN OTPEIAKTHPOBATH CHMBOII,

B MMIIOPTHPOBATh CUMBOJ U3 APYTOTO CIIOS;

N CO03/1aTh HOBBIE THIIOBBIE OOBEKTHI;

N CO03/1aBaTh HOBBIC PEXXUMBI 11 0OBEKTOB TEILIOBOI CETH;
B [IOMEHSTH pa3Mepbl CHMBOJIOB TEIUIOBOH CETH;

B TIOMEHATH BHEUTHUH BUJ CUMBOJIOB TEIUIOBOH CETH;

B UMIIOPTHPOBATH THIIBI M PEKUMBI U3 APYTUX CIIOEB;

B pacreyaraTh CIIHOK 00BEKTOB, BXOAAIINX B CTPYKTYPY CIOSI.

5.5.1. OTKpbITHE peaaKkTopa CTPYKTYpbl CIofA

UTOOBI OTKPBITH PEAKTOP CTPYKTYPHI CIIOS CIEAYET:

1.
OTKJIIOYNTH PEIAKTHPOBAHHE CIIOS (é‘? ), JUTS TOTO YTOOBI MOYKHO OBLIO 3aHTH B CTPYKTYPY CIIOS;

2.
Bri6pats koMaHay riiaBHOTO MeHI0 Cnoul| CmpyKkmypa c10s Wi HOKaTh KHOTIKY el . Ha 3xpane nosiBurcst

Jmasor Beioopa ciost. (cMm. Puc.5.13).
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Pucynoxk 5.13. lnanor Bb16opa cjios

3. BoiiTy B Hy»KHYIO TaIKy, BBIIEINTH CJIOH TEMJIOBOU CETH M HaXKaTh KHONKY Omkpoimsb (cM. Puc.5.14);
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Pucynok 5.14. Beioop ciiost

Ha sxpaHe mosiBUTCSI OKHO CTPYKTYDBI CJ10s, H300pakeHHoe Ha Puc.5.15. /luanoroBoe OkHO pa3zieneHo Ha
JIBE YacTH, B 3aBUCHMOCTH OT TOTO, KAKOH ITyHKT BBIJIEJICH C JIEBOW CTOPOHBI, CIIpaBa OyAyT MPOUCXOIHUTH
COOTBETCTBYIOIINE H3MEHEHHS, T.€. OyZeT 0ToOpaXkaThcst HHPOPMALHs, OTHOCSIIASACS K BHIOPAaHHOMY ITYHKTY.

Crpyxkrypa cnos - teploset |._Sg

Qain [paska
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Pucynok 5.15. OKHO CTPYKTYpBI ¢J1051

5.5.1.1. CoxpaHeHne N3MEeHEeHUN U BbIXopn,

Jiist coxpaHeHHs U3MEHEHHH CTPYKTYPHI CIIOS CIeQyeT HaXaTb KHONKY Coxpanump Wi BHIOPATh MyHKT
meHto Paiin|Coxpanums.

UtoObI BRINTH W3 pelakTopa CTPYKTYPHI CJI0S HYXXKHO HaXKaThb KHONKY Bbixo0 Win BHIOpATh IMyHKT MEHIO
Daiin|3akpeims. Ecny n3MeHenust He ObIIIM COXPaHEHBI, CUCTEMA IPEUIOKHT TO CAETATh aBTOMAaTHUECKH.

41



MoaenupoBaHue TEIUIOBOM CETH

5.5.2. CumBonbl

IIpu BeIgCnCHNN B OKHe Cmipykmypa cios nyHkta Cumeo.1bl BEIBOAUTCS OUOIHOTEKa CUMBOJIOB JTaHHOTO
1051, MOKa3aHHas Ha Puc.5.16. Iy u300pakeHusl CHMBOJIBHOTO OOBEKTA B CIIOE, 3TOT CHMBOIT TOJKEH OBITH

no0aBiieH B OMOIMOTEKY CHMBOJIOB TAHHOTO CJIOS.

(2] Ysen
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Pucynok 5.16. OkHO 00, IMOTEeKH CUMBOJIOB

3a1<nam<a Cumeo.tbl cHaOXKeHa CJICAYIOIUMHA KOMaH/IHbIMH KHOITKaMM:

Knonka Onucanue
H . OTKpBIBaCT peAaKTOp CHMBOJIA IS CO3aHMsI HOBOTO CUMBOJIa. [locie co3anust CHMBOJI JOOABIISETCS B CIIMCOK
5 Il CHUMBOJIOB CJIOS.
" OTKpBIBACT peIaKTOp CUMBOJIA JUISl CHMBOJIA, BRIOPaHHOTO B CIIMCKE. Tak e pelakTop CHMBOJIOB MOYKHO BBI3BaTh
I'E LB, JIBOMHBIM IIEJTYKOM JICBOM KHOIIKH MBIIIH IO CUMBOJY, KOTOPBIN HAaJl0 U3MEHUTb.
X Ui VY nanser u3 OnOIMOTEKH CHMBOJIOB CHMBOJI, OTMEUYCHHBIH B criMcKe. Ecii yaansieMblii CHMBOJI UCTIONB3YETCS OJTHUM

U3 PEXKHMOB CTPYKTYPBI CIIOSI HITH OJTHIM N3 00BEKTOB, Y/IaIeHHe 3TOr0 CHMBOJIA Oy IeT 3aTpemieHo.

- Onepaumy -

Hmnopm

OTKpBIBAET AUAJIOT HMIIOPTA CHMBOJIOB, TTIO3BOJISIOIIMI HMITOPTHPOBATH CUMBOJIBI M3 OMOIIHOTEK Ipyrux ciioes. [Tocie
3aBEpIICHHUS HMITOPTa HMIIOPTHPOBAHHBIE CHMBOJIBI TIOTIOJTHSAT CITHCOK CHMBOJIOB IAHHOTO CII0st (CM. pasmen 5.5.3 «
WMIIOpT CUMBOJIOB M3 OMOIHOTEKH IPYTUX CIOEB », CTP.43).

Yoanume céo600nble

V nansiet u3 6HOIMOTEKH CHMBOJIOB BCE CUMBOJIBI, HE HCIIOJIb3yEMbIE HH OHUM U3 00BHEKTOB. DTO MO3BOJISIET OUHCTUTD
OMOIMOTEKY OT JIMIIHUX CHMBOJIOB.

5.5.2.1. Co3pgaHue HOBOIro cumBorsa B bMbnuoreke cMmMmBoJioB

Jlnst Toro 4yToOBI CO3/1aTh HOBBIM CUMBOJI HAJIO:

1. Bei6pats myHKT Cumeonst,

2.

Hoewii...
HaxaTth KHONIKY 4

, MIOABUTCA PEAAKTOP CUMBOJIOB.
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r IIpuMmeuyanue
IompobHee 0 paboTe B peAakTOpe MOXKHO y3HATH B CIIPaBOYHOM mocobuu mo padore ¢ [UC
Zulu™ B pasnene Paboma ¢ éexmopnvimu crosmu|Pedaxmop cmpykmypwl cios|Pedaxmop
CUMBOTIO8.

5.5.2.2. PegaktupoBaHMe cumBona B 6MbnvmoTreke CUMBOSIOB

JAst perakTHpOBaHMSA CHMBOJIA CIEIYET:

1. IJ_IGJ'I‘IKOM JIEBOM KHOTIKH MBIIIH IO CHUMBOJTY BBIACJINUTH CUMBOJI IJIs1 PEIAKTUPOBAHUSA

2.
e Mamerue. .
Haxatp kHOIIKY

CHUMBOIJIOB U1 pEAAKTUPOBAaHUA.

K

WM JBXK/IBI IIEIKHYTH 1T0 CUMBOIY. I[Tpn 3TOM OTKpBIBaeTCs pegakTop

IIpumeuyanue

[onmpobuee o paboTe B pegakTope MOXKHO y3HATH B CIIPaBOYHOM mocobun mo padore ¢ TUC
Zulu™ g pasnene Paboma ¢ éexmopnvimu crosmu|Pedakmop cmpykmypbl cros|Pedaxmop
CUMB0/108

5.5.2.3. YpaneHue cuMmBoOna us oMonmorteku

5.5.3.

UToOBI yJauTh CUMBOJ U3 OUOIHOTEKH HYKHO:

1. IIlem4KoM MBILIH BEIOPATh CHMBOJ;

2 # Ypamre

Haxatp kHOTIKY win kHotiky Deletena kiiaBuatype;

3. Haxatp xHonKky COXpaHUTB.

UmMnopT cnmBOSIOB U3 OUONMOTEKN ApYrux crioes

CHMBOJIBI MOKHO HUMIIOPTUPOBATh U3 OAHOTO CJIOA B prFOﬁ, T. €., €CJIU CUMBOIJIbI YK€ ObLTIH CO3aHbI IJIsd
ApYToro cJjios, To uX MOXKXHO CKOIIMPOBATh B 6I/I6J'II/IOT€Ky Hamero CJIod, 1A 9TOro Haao:

1. i
B nnanoroBom oxne Cmpykmypa ciosn (IE) B JiepeBe BHIOpATh MyHKT CUMGEOIbL;

2

: o+ Onepaunq -
Haxatb kHOTIKY e a

U B OTKpBIBIIIEMCS crivicke BoiOpats Hmnopm ....(Puc.5.17).
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Pucynok 5.17. Umnopt cumMB0OJ10B

3

B oTkpbIBIIEMCS OKHE YKa3aTh CIIOW-UCTOYHHK, T.€. CIIOH, H3 KOTOPOTO BBl XOTHTE HMIIOPTUPOBATH CHMBOJIBI

U Ha)XaTh KHONIKY OmKpsims. (cM. Puc.5.18)

-~ N
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Fom gokyreH... N

4

Bce cuMBOMIBI BRIOPaHHOTO CJIOS TIOSBATCS B BEPXHEM CIHCKE CHMBOJIOB, Kak Ha Puc.5.19. B HmkHeM
CIHICKEe 0TOOpaXKaroTCs BHIOpAHHBIC CHMBOIIBI JIII IMIOPTA. Eciy BBI CiyyaifHO BBIOpaU HE TOT CJIOH-

Pucynok 5.18. /Imayior Boioopa cjios

HUCTOYHHUK, HY)KHO Ha)KaTb HAa KHOIIKY Bbl60p cnon, YTOOBI YKa3aTb HOBBIM.

44



Crpykrypa cios

5

6

7

e
HMHD‘FT CUMEONDE

(=

Crnit: D:\pchebaiteplo.b00

[paticTa) [oTkNtauEH] Karepa

- @ O O

b, CveHa B. Morpedurens 7. MNoTpefuTent 8. HacocHan

Lm | »

1. MoTouHue 2. MeTouHue, 3 Tennoeas 4. PaszeeteneHme

Hotiaeute

DofaEmTe BrE

Mk nounTe
Mk nounTe Bre

[ M riNopTHPOBATE ][ Jakpemh

Pucynok 5.19. OkHO UMIIOPTa CHMBOJIOB

H_[eH‘IKOM MBIIITH BLI6paTB CHMBOJI B BEpXHEM CITUCKE;

Haxxatb kHOTIKY /J006asums 1y clienaTb JBOMHOM IIETYOK JIEBOM KHOIKOM MBIIIH IO CUMBOILY. BbleneHHbIi
CHMBOJT TOSIBUTCS B HIDKHEM criicke (cM. Prc.5.20). Takum ke 06pa3om 106aBuTh HEOOXOANMBIC CHMBOJIBL.

e
HMHD‘PT CUMEQNDE
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O

25, MoTpefuTens
MBC Brataden [}

i € @ A

21. 22, Odofwenter 23, OGodwerHer 24, Tpynnosod
noTpeduTes [p.. noTpefuTenk (0.  NOTpeSMTENE

1 l.m |

A [laELTH,) )

A O

24, Tpynnoeoit 28, MNotpedurens
NoTpEAMTE R [BC BKNtoueH

Mok
Hectnioume Bce

[ HrnopTpoBare ][ Jakpeme

Pucynok 5.20. OkHO HMTIOPTa CHMBOJIOB

Haxxats knonky Umnopmuposams. CAMBOIIBI U3 HIDKHETO CIIHCKa, OYOyT J0OaBIICHBI B OMOINOTEKY;
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Haxatb kHOTIKY 3aKpoims;
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Crpykrypa cios

B oxne Cmyxkmypa cnos naxats kHonky Coxpanums.

OnucaHue KHOTIOK IMajiora Hmnopm CUME60J106 TPCACTABIICHO HUKCE:

Taoauna 5.2. Knonku auajgora Ummoprt

Knonka

Onucanue

Buwioop cnoa

Knormnka BLIGOpa TEKYLICTO CJI0S-UCTOYHHUKA. Tlocne BLI60pa CJIOSI CHMBOJIBI U3 €TI0 OMOJIMOTEKHU 3aIIOJIHSIOT BerHI/Iﬁ
CIIMCOK auajora.

Hobasums ece

I[O6aBJ'I}IeT BCC CUMBOJIbI U3 BEPXHETO CIIMCKa B HIDKHUN CIIMCOK.

Hobasump Jlo6aBnsieT TeKyIInii CHMBOJI BEPXHETO CIHCKa B HIXKHUI ciucok. To jke camoe Mpon30iAeT IPH ABOHHOM ILIETYKe
MBILIA Ha CHMBOJI U3 BEPXHETO CITUCKA.
Hcknrouume HckmrovaeT TeKymuii CHMBOJ U3 HIXKHETO CIIMCKA.

HUcknrouums éce

OuuIiaeT HIKHUN CITHCOK.

Hmnopmupoeamso

Jlo6aBnsieT Bce CUMBOJIBI M3 HUYKHETO CITUCKA B OMOJIIMOTEKY CHMBOJIOB CJIOSI.

3akpvimo

3akpbIBacT IUaIor 6€3 UMIopTa.

5.5.4. ba3sbl AaHHbIX

[pu BeIACEHNN B OKHE CmpyKkmypa cios iyHKTa ba3bl 0aniblx BEIBOIUTCS CIIUCOK BCEX MMOIKITIOYCHHBIX
K cJI010 6a3 maHHbIX. (cM. Puc.5.21)
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Pucynok 5.21. Bkaagka «ba3bl JaHHBIX»

3aKﬂaHKa Ba3vt 0anneix cHabxeHa CJICAYIOIMMU KOMAaHAHBIMU KHOIIKAMU:

Knonka Onucanne
Co3oambp IMo3BosseT co3aaTh HOBYIO 0a3y AaHHBIX. [Ipy HaXkaTHH Ha 3Ty KHOIKY NOsIBUTCS OKHO HoBast 6a3a TaHHBIX, B CTPOKE
HasBanue 6a3bl JaHHBIX HAJI0 BIUCATh HA3BaHUE Ballleil HOBOI 0a3bl.

[ooasums [Mo3BonsieT 1006aBHUTH yiKe TOTOBYIO 6a3y NaHHBIX B CTPYKTYpY ciiosi. [Tociie HakaTHs OTKpBhIBaeTCS CTAaHAAPTHOE OKHO

BbIOOpa (paiiina, B KOTOPOM HaJI0 yKa3aTh KaKyro 0a3y JaHHBIX BBl XOTHUTE J100aBUTh U HAXKaTh KHONKY OTKPBITS.

Koncmpyxmop JlaHHas kHOIIKa Oy/JIeT aKTUBHA TOJILKO B TOM Clly4ae, €ClIM B CITUCKE BbleIeHa 0a3a qaHHbIX. OHa OTKPBIBAacT
JIAJIOr0BOE OKHO Peaktop 6a3 JaHHBIX, B KOTOPOM UMEETCS BO3MOXKHOCTD OTPEIaKTUPOBATH BBIICICHHYIO B CIIHCKE

0a3y IaHHBIX.

Yoanumo VY nanser u3 crucka BhIICICHHYIO 0a3y JaHHBIX. Y TalleHHE TPOU30IET TOJIBKO B TOM ClIydae, eciii 3Ta 0a3za JaHHBIX

HE HUCIIOJIB3YETCS HU OJHUM U3 TUIIOB CTPYKTYPHI CJIOS.
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IIpuMmeuyanue

K
[MonpoGuee 0 co31aHNM ¥ peIaKTHPOBAHUH 0a3 JTaHHBIX MOXKHO y3HATh B CIIPABOYHOM IIOCOOHMHU
o pabote ¢ TUC Zulu™ B pasnene Cemanmuueckue 6a3vl OAHHbIX.

5.5.5. Tunbl U peXXMMbl 00 HLEKTOB CeTHU

J1nst MO TMpOBaHHs TETUIOBOI CETH HCIOJIB3YIOTCS TUTIOBBIE 00BEKTHI (CM. TOJPOOHEE B CIIPABOYHOM OCOOHH
T'C Zulu™ g paznene Obuwue ceedenus|Crnou). Co3maHne THIIOB U PEKUMOB, a TAKKE UX PEIAKTHPOBAHHE

MIPOUCXOIUT B INAJIOTOBOM OKHE CmpyKkmypa cnos (IEI )

Tun oObekTa ompenemnsieT, Kakylo (pyHKIWIO DaHHBIM THMOBOW OOBEKT NOIKEH BBIOJHATH, HAIPHMED
JICTOUHMK — SIBIISIETCS HCTOYHUKOM TEIJIOBOW SHEPTHH, [IoTpeBuTe b — IOTPeOUTENIeM TeIUIOBOI SHEPTUn
u T.1. K THIIOBEIM 00BEKTaM MOXKET IPUBSI3BIBATHECS CEMAaHTHUYECKas 0a3a JaHHbIX.

Kasxap1it THIIOBOI 00BEKT, B CBOIO OYEPEeb, MOKET UMETh HECKOJIBKO PEXHUMOB, KOTOPBIE 3aaI0T Pa3IMIHbIC
croco0bI paboThI (0OTOOpaKeHMS) THIIOBOTO 00BeKTa. HamprmMep, THIT 00BEKTa - 32 IBIXK A, PEKAMBI pAOOTHI
— OoTKpPHTAa U 3akperra. [lonpobHee 0 pexuMax pacckasviéaemcs 8 coomeemcayoujem pasoeine.

5.5.5.1. Tunbl 00BbEKTOB

JlepeBo THUIIOB U PEKUMOB HaXOAUTCS B CTPYKTYpE CJIOS TEIJIOBOM ceTu. IIpu BblAEIEHUN JIEBOM KHOIKOU
MBIIIM THNA 00bEKTa (HampuMep, UCTOYHUK), B JiepeBe THIIOB U pexxumoB (Puc.5.22) crmpaBa otkpoercs
BKJIaJKa, B KOTOPOH 0TOOpAa3sTCsl CBOMCTBA BBIAEICHHOTO THIIA.
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@aiin  lMpaeka

= a .| X o it @

CoxXpaHuTe | HOBbIA... Vaanute | OTMeHWTe BepHyTt | Bexog Cnpaeka

&y Cooi
* Cumeons! —
PO Hazsabme:  WMcTouHuk D 1 i
@ 3anuern
[ Bt AarHz
B Mpunumies @ CuMBONbHLIRA
= [ THnel v peskme

paguieckmi TH

/| offeekT UHKEHEPHEIR CaTEE

Haen
MNaTpeturens
HacocHad cTaHuwms
Jansukka
HyacTrm
Dpoccenipyrowmi yae
m
epEMbNKS

@) HCTOMHUE
noTpetuTEns

Nuneanoii

OTCEK AW EE YCTROACTED

ysen

Y43CTOK, OTCEK MR

MaowapHodh

EBaza naHHbIK:

F F R E R E R

el R0 e o o o R0 e o o e

|
CMOMOrETEABHEI Y48 | MeTouHmk. -

MOTPOBAA Karepa

1%
n
O Gofw eHHEI NoTpedu]
B
Ci

4 . 3

Pucynok 5.22. Bkaaaka «Tum o0bekTa»
Ha oTkpeiBIIelics BKIAKE TUATOTA PACTIONOKEHBI CIEAYIONINE Pa3/Iebl:

m Hazeanue— B naHHO# cTpoke oTOOpa)kaeTcsi Ha3BaHUE THIIA, OHO K€ OJHOBPEMEHHO OTOOpa)kaeTcsi B
JiepeBe TUIIOB;

m ID— Otobpaxaercs |D BerenenHoro THIIA, T.€. HOMEP, KOTOPHIN 3a JaHHBIM THIIOM 3aKPETJIeH. Y KaXI0To
TUIIA CBOU HOMED;

m I'pagpuueckuit mun — TunoBble OOBEKTHI MOTYT OBITH CHMBOJBHBIMH, JTHHEHHBIMH W IUTONIAIHBIMU.
CHMBOJIBHBIH TUI UMEET JONOTHUTENbHBIN IPU3HAK OOBEKT MHXEHEPHEX CeTelH, HATMYUE KOTOPOro

M03BOJISIET KOHKPETU3UPOBATh Kakue (PYyHKIUHM (MCTOYHMK, HOTPEOUTENb, IPOCTOM Y3l WM 3alOpHON
YCTPOMCTBO) 3TOT THIT BBHITIOJIHSET.

JIvHeWHbIN THTT UMEET /IBa IOTIOJIHUTEIIbHBIX TIPU3HAKA:
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O ydacTOK— HaJIA4YXUC 3TOT0 IPHU3HAKaA IMO3BOJIMT CUCTEMEC OTHOCHUTBHCA K 00BEKTaM TAaKOr'0 THUIIA KaK K
y4dacTKaMm HH)KeHepHOﬁ CCTH, T.C. IIpH BBOAC 1'[0Tp€6yeT HaJIM4KWs Ha CBOUX KOHIIAX 00BEKTOB CHMBOJILHOTO

THIIA;

O oTcekakmyyi— MPU YCTaHOBICHHOM (aXkKe, y4acTOK OyJeT pacCMaTpHBATHCS KaK OTCEKAIoIee

YCTPOMCTBO, T. €. OTKIIOYECHUE Ha CXEME MOXKHO OyIeT MpOU3BOANTH ydacTKoM.fh.

5.5.5.1.1. NMoakntoyeHHas K TUNYy 6a3a AaHHbIX

Kaxmprit THIIOBOH 0OBEKT €051 HCHOJIB3YET CBOI0 CEMaHTHYecKylo 0a3y maHHBIX. Hampmumep, Ha Puc.5.23,
NPE/ICTaBICHHOM HUWKE, B IEPEBE TUIIOB M PEXKUMOB BBIIENIEH TUII [IoTpeBuTesb, U BUAHO, YTO B pa3Jele

Ba3za oannvix ykazaHa UCIONb3yeMasi 3THM TUIIOM 0a3a - [loTpebuTesb.

Crpyxrypa cnos - set
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Pucynok 5.23. Bb10op 6a3bl JaHHBIX

5.5.5.1.2. MMpocmoTp NOAKNOYEHUM K TUNY Ga3bl

1. IllenykoM yCTaHOBUTH KypcOp Ha HYXKHBIH THII 00beKkTa, Hampumep [lorpeburesns. B crpoke Baza

Z1a HHEIX 0TOOpa3suThCs Ha3BaHWE HCIIONIL3YEeMOM 0a3bl JaHHBIX, Kak MoKa3aHo Ha Puc.5.24.

Crpyxrypa cios - teplosam
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Pucynok 5.24. Bkaaaka «Tuny»

1. II{enykoM yCTaHOBHUTH KypcOp Ha HY>KHBIH THIT 00BEKTA;

5.5.5.1.3. 3ameHa ncnonb3yemMoun TUNOBbIM OOHLEKTOM 6a3bl AaHHbIX
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2. B crpoke Baza maHHEIX CAEAATh IIEITYOK, TIOCIIE YETO MOSIBUTCS BHIMAJAIOIINI CITUCOK, IOKA3aHHbBIN Ha
Puc.5.25.

Crpyktypa cnos - set
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Pucynok 5.25. Boi6op 6a3bl JaHHBIX

1. BriOpaTh HyXHYI0 0a3y (0a3a JaHHBIX JOJDKHA OBITH 3apaHee Co3/1aHa) U3 CIHCKa. B BBITIamaroneM CIcke
OyIyT colepKaThCsl TOJIBKO 0a3bl JaHHBIX CIIOs (Te 6a3bl, KOTOPhIC BUIHBI MPH BHIOOPE MYyHKTa Ba3El
IOaHHEIX),

2. Haxatb kHOnKy CoxpanumpHa NaHeId HHCTPYMEHTOB U1l COXpaHEHHS H3MEHEHUH.

K

IHpumeyanue

Cremyer y4uThIBaTh TO, YTO PA3IMYHBIE THITBI OOBEKTOB UCIIOIB3YIOT PA3IMYHbIE Oa3bl JaHHBIX.
B 10 ke BpeMmsl, pa3nu4HbIe peKUMBI paOOTHI OHOTO M TOTO 0OBEKTa, UCIOIB3YIOT OHY U TY
ke 0asy naHHbIx. Hanpumep, pexxumbl paboTel 00beKTOB THIA Y3es1 (TensoBas KaMepa,
PaszseTBiieHMe, CMeHA IOMAMETPAa) HCIONB3YIOT OJHY 0a3y JaHHBIX Y3eJl.

5.5.5.2. Co3gaHue HOBOro Tuna oo LeKkToB

K

Ipumeyanue

B croe TenioBBIX ceTeif MOKHO CO3aBaTh HOBBIE THITBI OOBEKTOB TOJIBKO B TOM Cllydae, €Cin
OHU He OyIyT y4acTBOBAaTh B pacueTax.

MoxHO CO31aTb HOBBLIC PEIKUMbIL pa6OTBI AJIL CTaHAAPTHBIX 06L€KTOB, BKJIFOYCHHBIX B
MAaTEMaTU4€CKYy0 MOJICIIb TETUIOBOM CETH.

I[J'If[ CO3aHMsA HOBOT'O THUIIA 00BeKTa CJICAYCT:

1. Ha maHenu WHCTPYMEHTOB OKHa Cmpykmypa cios Haxath KHOUKY Ho6blid... WId MyHKT MEHIO
Ilpaska|Hoewtit mun... (cMm. Puc.5.26).

50



Crpykrypa cios

@j Bazbl naHHbx

B [ ppnTHER
= £ Tunel W pestumesl
MeTadHmE
Haen
MaoTpeturent
HacocHas cTaHumWa
2anBHiKKA
HyacTkm
Opoccenupyowmi yze
utn
MepemMenka

BB

BB

=

&3]

BEEEBE

Ll —

(Crpe - ers I
Pain  lNpaska
(% 2 ‘ x 9 ™ A @
CoXpaHuTe | HoBbIA... Yganute | OTMeHWTE BepHyTk | BeiXog Cnpaeka
t ﬁl:‘r:s Hoseim pexinn saHWE.  MoTodHME I0: 1 E]
2 3aneru

O Go6W EHHEIN NoTPE K
BronororarensHeli y4a

[ padHYSCEMR THM:

@ CUMBONBHLIA

OEBEKT UHAEHEPHBIY CETERN

(@) WCTOYHME, () oTcekamilee yoTpolcTED
) notpeuTens () yzen
NuHedHwA
YHACTOK. OTCEK AL M
MaowagHodm
EazanaHHe:
[ MeTouHME hd

Pucynok 5.26. Cozganue HOBOro Tuna

2. B ctpoke HasBaHme OTKPBIBIIEHCSA 3aKIaJKH BBECTH IIOJH30BATEIbCKOE Ha3BaHWE THIIA, KOTOpPOE
OJTHOBPEMEHHO 0TOOPa3UTCs U B TIOSIBUBLIEHCS CTpOKe ZiepeBa TuioB. Hanpumep, CMoTpoBast kamepa,

Kak mokaszano Ha Puc.5.27.

.
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Pucynok 5.27. Ha3BaHue HOBOI0 THIIA

3. BriOpats rpaduueckuii THII cO31aBaeMOro 00beKTa (€CJIU 3TO 00BEKT HHIKEHEPHOM CETH, TO HEOOXOAUMO
OIPEICTINTh Kakue (YHKIMH OH BBIIOJIHSET B CETH: MCTOYHMK, IOTPEOUTEIb, OTCeKanlee
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YCTPOMCTBO WK y3e1). Kak BHIHO Ha CIEAyIONeM PUCYHKE, CMOTPOBAasa Kamepa OTHOCHTCS K
TUIY y3eT;

4. Ecnu Hazo, 4TOOBI CO3JaHHBIA THI HCIOJIB30BaJl IPEIBAPUTEIEHO CO3JAHHYI0 0a3y NaHHBIX, CAENaTh
LIETYOK JIEBOM KHOIIKOW MBIIIH IO CTPOKE Basza OaHHEX W B BHINAAAIOIIEM CIIHCKE BBIOPATh HYKHYIO
6a3y, kak moka3aHo Ha Puc.5.28. Ecnu 6a3a maHHBIX 3TOMY THITy HE HY’)KHA, 3TOT ITyHKT MOKHO HE

BBITIOJIHATD.
Crpykrypa cnos - teploset * |_S{§
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Pucynok 5.28. Be16op 6a3bl 1JIsi HOBOT0 THIA

5. Jlanee i CO3MAHHOTO THIIA CJIEAYET CO3/IaTh PEXKHUMBI €ro PaboThl (0TOOpaXeHus), MoApoOHee 00 3TOM
cMoTpuTe cooTBeTcBYIOIuUit pasnen (Cozdanue Ho8020 pedcuma);

6. Haxats kaonky Coxpanums.

5.5.5.3. YpaneHue TMna

Jst ynaneHust CyIIecTBYOIIEro TUIla CIELyeT:
1. YcraHOBUTB Kypcop B JIepeBe THIIOB Ha y1aJIieMbIi THII;
2. Haxatb KHONIKY YOaiumpHa NaHEIN HHCTPYMEHTOB,;

3. Haxatp xnonky Coxpanums.

K

5.5.5.4. PepaktnpoBaHue napamMmeTpoOB yXe CyLleCcTBYIoLlero Tuna

IIpumeuanue

Twun moxHO YAAJIUTh TOJBKO TOTAA, KOTJa OH HE UMECT PEXKUMOB.

Jis penakTHpOBaHMA TapaMETPOB CYIIECTBYIOMIETO THITA HAJO:

1. H.[eJ'IKHyTL Ha CTPOKY C UMCHEM I3TOI'0 TUIla B I€PEBE THUIIOB, B HpaBOﬁ YJacCTHU OKHa OTKPOCTCA BKJIaJIKa,
OTHOCAMIAACS K BBIACIICHHOMY THITY,

2. TIpoBecTn HEOOXOANMBIC U3MEHEHNSI;
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5.5.6.

3. Haxarb kuHotiky Coxpanums.

PeXxnmbl o0bLeKToB

JIro60it 00BEKT, I ero OTOOpakeHWs Ha KapTe, JODKEH MMETh XOTSA OBl OAWH PEeXUM paboThl. s
CTAHJAPTHBIX OOBEKTOB, BKIIOYCHHBIX B MAaTeMAaTHYSCKYIO MOJENb TEIUIOBON CETH, PEXHUMBI UX PadOThI
CO371aHbI II0-yMOJIYaHUIO.

HaCTpOﬁKa 0TO6pa)KeHI/I$I THIIOBBIX O0OBEKTOB U PEKUMOM UX pa60TbI:

-
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Pucynok 5.29. Bkiaaka Pexxum cMMBOJILHOT0 00 beKTa

Bxrnanka pexxuma Ha Puc.5.29 uMeer crneayroiue 3IeMeHThl YIIPaBICHHUS

m Kuonku H3menumo v Hoeblii— 1103BOIISIOT N3MEHSTH CYIIECTBYIOIIEE U CO31aBaTh HOBOE OTOOpaskeHNe
BBIOPAHHOTO PEKUMa B PEIAKTOPE CHMBOJIOB;

K

IIpumeuanue

[ToapobHee o paboTe B peAakTOpe MOXKHO y3HATh B CIIPAaBOYHOM nocobuu mo padote ¢ [MC
Zulu™ B paznene Paboma ¢ sekmopnvimu crosmu|Pedakmop cmpykmypwl cros|Peoakmop

CUMB0J108.

m /Lyt perympoBaHus pa3MepoB CHMBOJIOB Ha KapTe BBOAUTCS MacITaOUpyIomuii Ko3(h(HUIMEHT, KOTOPBIi
3amaercs B CTpoke Pasmep. Ilockoibky pa3sMepsl CHMBOJIOB M3 OHOIMOTEKM CHMBOJIOB 33/alOTCSI B

OTHOCHTENBHBIX €JMHHUNAX (ITMKCENIX), TO 3apaHee HEM3BECTHO, KAKOTO pa3Mepa OHM OYAyT Ha TOH WM
HMHOH KapTe, TaK Kak CIOH MOXKET co3/1aBaThcs I MacmTaboB 00JIacTH, TOPOAa, KBapTaja, MOMEIICHHUS.
UYewm Gomblie 3HadeHNnE K03(D(UITHEHTa, TeM KpyTHee OyXyT BBITIAAETh CHMBOJIBI Ha KapTe (TIPH OHOM U
TOM JK€ MacITade KapThl);

m Qnaxok MacmrabrupoBaTs BKIIOYAET PEKUM MACIITAOMPOBAHUS CUMBOJA, T. €. N3MEHEHHE Pa3MEPOB
CHUMBOJIA [TPU U3MCHEHUU MAacIlITaba KapThl,
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m Ormaxok He yBeuuuBaThE OO0JIblle YKAa3aHHOI'O pasmMepa — HE TO3BOJIET YBCINYUBATH
CHUMBOIJI, KOrjga maciurab KapTbl CTAHOBUTCS MCHBIIIC YKAa3aHHOI'O B CTPOKE Pa3Mep;

m Onaxok OpmeHTHMpOBaTE HPM BBOLE y4YaCTKOB - €CIH 3TOT (IaXKOK OTMEYEH, TO OOBEKTHI
HAHOCATCSA 0 HAIIPABJICHUIO BBOJIA YYACTKOB;

m Ornaxok NoeopaumBare Ha 90 rpan— noBopauuBaeT 00beKT Ha 90 rpaaycoB OTHOCHUTEIHHO TOTO,
KakK OH N300pakeH B PEIaKTOPE CHMBOJIOB.

[Tpu 3aanny peskuMa JUtst IMHEWHOT0 TUIa, HeOOXOIMMO 33/1aTh CTHIIb BEIBOJIA HA OKPaH, TOJIHHY HA 9KpaHe
u Tomuuny npu nedatu (Puc.5.30).
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Pucynok 5.30. Pexxum 1uHeiiHOro 00beKTa

5.5.6.1. Co3paHue HOBOrO pexnma obbekTa

IMpu HEOOXOIUMOCTH MOXKHO J00ABHUThH JOMOIHHUTEIBHBIC PEXUMBI PAOOTHI Ul CTAHAAPTHBIX THIIOBBIX
00BEKTOB.

Baxxno IIOHUMATh, 4YTO HC CTOUT 663 HCOGXO]II/IMOCTI/I IIO6aBJ'I$[TB B CCTh HOBBIC PEIKUMBI. Hosrle PEXKNUMBI
HMMEET CMBICIT IOOABJISITH TOJBKO B TOM CIIydae, €CJIM HAJ0 BU3YaIbHO BBIICITHTH OOBEKTHI OJTHOTO THIIA JPYT
ot apyra. T.e., ecii Ha KapTe HEOOXOIUMO YTOOBI YUACTKH TEIIOBOM CETH OTIHYAIUCH IT0 IBETY (HAImpuMmep,
TIpH H300PAKCHUHN YeTHIPEXTPYOHOI CeTH), TO TOT/Ia B TUI YUa C TKM HaJ[0 T0OABUTH YETHIPE HOBBIX PEXKUMA,
puyeM, 100aBJIsIA UX HAJ0 COOII0aTh ONPE/IeIICHHbIE paBua!

K

IIpumeuanue

HpI/I CO3JaHUU HOBOT'O peKHMa CIICAYET YUCCTh!:

Jis TUmOBBIX 00BEeKTOB B OKHE COCTOSHHE BBIOMPAETCS MPOBOAMMOCTD JUIS PEIICHHS
TomoJIoTHIecKrX 3anad. OgHaKO IS WHKECHEPHBIX PAaCcUYeTOB CIeXyeT H0OaBIATh OOBEKTHI B
OINpENEIeHHON MOCIEJ0BATEIBHOCTH U IO ONIPEAENICHHBIM MIpaBHIIaM.
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5.5.6.1.1. CocTosiHUe OOBHLEKTOB ceTu

st TUIIOBBIX 00BEKTOB B 0OKHE Cocmosanue BEIONPACTCS] CBOWCTBA 00BEKTA ISl PELISHUS TOMOJIOIMYECKUX
3aga4. TunoBoMy 0OBEKTY HH)XEHEPHBIX CETEH MOXKHO yKa3aTh CIICIYIOIIee CBOMCTBO [Ip OB OLMMOC T

B BxioueH— IIPOBOANUMOCTE BO BCEX HAIIPABIICHUAX

m OTKJIYEeH— HET IIPOBOJUMOCTH;

m [[paMas NOpOBOOVMOCTB— CYHECTBYET NPOBOJAUMOCTL OT BXOIAIIUX IO HAIMPABJICHUIO YYaCTKOB K
BBIXOOAIINM,

m O 6p aTHad NPOBOIAOMMOCTB— CYIIECTBYCT IPOBOAUMOCTD OT BBIXOJAIIUX IO HAIIPABJICHHUIO YYaCTKOB
K BXOJAIIUM.

CBOWCTBO IPOBOAMMOCTH 00BEKTA (YIaCTKA, 3aJIBFKKH ) HCTIONB3YETCS TOIBKO IIPH PEIICHUH TOTIOJIOTHYECKIX
3ajad.

5.5.6.1.2. NpaBuna po6aBneHns pexxnvos

Yyactku
Y4acTku 3a1al0TCsI YeTBEPKAMH PEKUMOB, KOTOPBIE BOCIIPHHUMAIOTCS IIPOTPAMMO CIISAYIOMIAM 00pa3oM:
Homepa Cocrosinune
peKHMOB
1,5,9uT.n. BxuroueH
2,6,10uT.1. OTKIIIOYEH
3,7, 11ur.n OTKIII0O4YeH
00paTHbIit
TpyOOIIpOBOI
4,8,12uT.1. OTKIIIOYEH
O A0
TpyOOTIpOBO
Kpome 3T0r0 /U BHOBR CO3JaHHBIX PEKUMOB PabOTHl 00BEKTa, CIeqyeT yKa3aTh B okHe CocmosaHnue ero
MPOBOJAMMOCTb, TOTJIa PEKUM OyaeT 700aBIeH MPaBUILHO.
MoTpebutenu

[TorpebuTeny 3aal0TCst HapaMy PSKUMOB, KOTOPBIE BOCITIPHHUMAIOTCS IIPOrPaMMOH CIIEIYIOIINM 00pa3oM:
HEYeTHBII HOMep peKUMa COOTBETCTBYET BKIIFOUEHHOMY COCTOSTHUIO, YETHBIH HOMEpP PEKUMAa — OTKIIFOUEHHOMY .

Homepa |Cocrosinue
Pe:KUMOB

1,3,5u | Briarouen
T.I.

2,4,6 u | OTKIIOUCH
T.J.

B citydae oTkiIr0ueHuUs ydacTKa CETH, BCEe TIOTPEOUTENH, TIOTIABIIHE TI0]] OTKIIOUSHNE U3MEHST PEXUM PabOThI
Ha OTKIIIOYCHHBIHN (IeperIyT B pEKUM C HOMEPOM Ha eUHUILY OOJIbIIe), TPH OOHOBJICHUH COCTOSTHUH CETH.

3aaBuKKu

3a7BIKKH 33/1a10TCS MapaMH PEXHMMOB, KOTOPbIE BOCIPHHUMAIOTCS HPOTPaMMON CIIEIYIOMNM 00pa3oM:
HEYETHBII HOMEP peXkuMa COOTBETCTBYET OTKPBITOMY COCTOSIHUIO, YETHBIM HOMEP PEXUMA — 3aKPhITOMY.

Homepa |Cocrosinue
pe:KUMOB

1,3,5u | OtkpeiTa
T.J.

2,4,6u | 3BakpsiTa
T.I.
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Kpome 3TOTO U1 BHOBB CO3/IaHHBIX PEKUMOB pabOTHI 00BEKTa, CIeAyeT yka3aTb B okHe COCTOSIHHE €ro
MIPOBOANMOCTB, TOT/IAa PEKUM OyIeT D00aBiIeH MPaBUIBHO.

5.5.6.1.3. lNocnepgoBaTenbHOCTbL 4EUCTBUM NO JOOGABNEHUIO peXnma

JIms cozmaHust HOBOTO PEXKIIMa CIIETYeT:

1. B nepeBe Tunwt u pexcumpl IETIKOM JICBOH KHOMKON MBIIIH BBIJIEIUTE THIL, JJIS KOTOPOTO CO3JAETCs
HOBBIi peXxuM, Hampumep Y3eut. (em. Puc.5.31).
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Pucynok 5.31. Co3nanue HOBOIo pe:kuma

2. Haxatb kHonKy Ho6blii... 1 B BBIIIA/IAIONIEM CIIMCKe BbIOepUTe MyHKT HO6blil. . .|pesrcum Ui MyHKT MEHIO
IIpasxa| Hoswtii pearcum... Ha sxpane nosiButTCs crieayroiiee okHo (cM. Puc.5.32).
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Pucynok 5.32. [lapameTpbl HOBOTO pe:KUMa

3. B crpoke Ha3BaHKeE BBEIUTE HA3BaHUE PEXKUMA, HANpUMep I'paHnIia 6anaHCOBOM NPMHANIIEXKHOCTH,
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4. Ecimn PEXUM 3a0a€TCA MJI1 CUMBOJIBHOI'O THUIIA, TO U3 BBITIAJAIOIICTO CITMCKAa CUMBOJIOB HYKHO BBI6paTB

TOT CUMBOJI, KOTOPBIM OyIEeT 0TOOPaKaThCs PEIKUM.

Ecnu cuMBOM, COOTBETCTBYIOIMIMIT TpeOyeMOMy peXHMY OTOOpaKeHHSI OTCYTCTBYET, CUMBOJ CJIETyET
€O3/1aTh B peaKTope CUMBOJIOB - kHOTIKa Hosstit (oapo6ree cM. cripaBky mo [TUC Zulu™ paznen Cosdanue
u pedaxmuposanue epagpuieckozo cumsona obvekma. Pedaxmop cumeonos). Eciu CyIecTBYIOINH CUMBOI
10 KAKUM-TO KPUTEPHSIM HE MOAXOAUT /I OTOOPAKEHHUS PEXKUMA, Er0 MOXKHO OTPEIaKTUPOBATh HAXKATHEM
kHoTku HM3menums (nompoGuee cM. copaBky mo MC Zulu™ pasgen Cosdanue u pedaxmuposanue
epaguueckozo cumsona obvekma. Pedakmop cumsonos).

Ecnu pexxum 3amaeTcst [uist 00beKTa HH)KEHEPHBIX ceTel (Y4acTOK MM 33/IBUXKKA), KOTOPBIE MOTYT SIBIISITBCS
OTCEKAIOIIMMH yCTPOHCTBAMH, TOTAa He00X0uMo B okHe COCTOSIHHE BBIOPATh COOTBETCTBYIOUIYIO IS
JTAHHOTO peKUMa MPOBOJIUMOCTbD.

Z[J'IS[ CHMBOJILHOTO 00BEKTA TAKKE Haao0 3aJ1aTh.

m pasMep, OH 3a[aeTCs B CTpOKe pasmep (moapobuee cM. crpasky mo [MC Zulu™ pazmen Hsmenenue
Dasmepos cuMBoi08);

m cocrosuue (Briouen/OTKIOUEH), COCTOSHUE 3a1aeTCs TONBKO B TOM CIIy4ae, €CIIU THUII SBJISCTCS
00BEKTOM MH)KEHEPHBIX CETeH: NCTOUHMKOM, WITH oTpeduTesem; [;

B IIPU XKEJIAHUU YCTAaHOBUTH OINLUI0 MacmTabmpoBaTh, B 3TOM CIIy4ae BKIIOYAETCS PEKUM
MacuTabupoBaHUs CHMBOJIA, T. €. N3MEHEHHE pa3MEPOB CHMBOJIA ITPH H3MEHEHUH MacIiTada KapThl;

B [IpU KCJIaHUU YCTAHOBUTH OIIUIO He yBeJIiMymMBaThb 6oJipne YVKas3aHHOI'O pasmMmepa, OHa HE
TO3BOJIACT YBCJIMYMBATh CUMBOJI, KOrJa MaCH_ITa6 KapTbl CTAHOBUTCA MEHBUIC YKAa3aHHOI'O B CTPOKC
pasmep;

B [IpU KEJIaHUM YCTAHOBUTH ONUUI0 OPMEHTMPOBATE [P¥M BBOAE YYAaCTKOB, B 3TOM Cllydae
00BEKTHI OyTyT HAHOCHUTHCS 110 HAIIPABJICHUIO BBOJIA YIACTKOB;

B IIpH JKEJIAaHWU YCTAHOBUTH ONIMIO [loBOopaumBaTs Ha 90 Ipan., OHa IOBOpPayMBaeT OOBEKT Ha
90 rpajycoB OTHOCHTEIIFHO TOTO, KaK OH H300paXKeH B PEJaKTOPE CHMBOJIOB.

Jnist muHeHOTo rpaguyeckoro TMIa 00beKTa TaK ke HaJl0 33/1aTh:
N I[BET, OH BBIOUPAETCS U3 OTKPBIBAKOIICHCS NATUTPHI;

N U3 CIIUCKa CTMJIE BBIOpaTh, CTHIIb JIMHKUH, €CIIM HEOOXOJMMOTO CTHJISI HET B HAJIMUUH, TO €r0 MOXKHO
cozaath (cm. cripaBky 1o ['MC Zulu™ pasnen Cozdanue u pedaxmupoganue Crmuis IUHEUHbIX 00beKmog);

B yKa3aTh TONIIUHY Ha SKpaHe (TOJIIIMHA YKA3bIBAETCS B MUKCETNX);

B YKa3aTb TOJIIHUHY IIPpU Ie4aTu (TOJ'IH.[I/IHa YKa3bIBacTCA B MI/IJ'IJ'II/IMeTan).
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Pucynok 5.33. Co3nanue HOBOI'o pe:kuMa

5. Jlns coxpaHeHUst UI3MEHEHHH CTPYKTYPBI CJIOS HaXXaTh KHONIKY Coxpanums.

5.5.6.2. UameHeHue pa3mMepoB CUMBOJIOB TENSIOBON CETU

Pa3mepsl CUMBOJIOB 3a[1aI0TCS1 B OTHOCUTEIIBHBIX €MHHIIAX, [I03TOMY 3apaHee HEeM3BECTHO, KAaKOro pasmMepa
oHM OyIOyT Ha TOHM WJIM MHOW KapTe, TaK KaK CJIOM MOXET CO37aBaThCs I MacuTaboB 00JacTH, Topoja,
KBaprajia, nmoMelieHus. J{Jsi peryaupoBaHusi pa3MepoB CHMBOJIOB Ha KapTe BBOJHUTCS MacHITaOUPYIOMINI
0TOOpakeHHE CHMBOIIOB KOA(D(UITMECHT, KOTOPHIA 3amaeTcss B CTPOKe Pazmep. UeMm Oonblne 3HaYCHHE
KO3 PHUIUEHT], TEM KpyIHee OyAyT BBIMISAACTh CHMBOJIBI Ha KapTe (IIPH OJHOM M TOM XK€ MacuITade KapThl).

Jst u3MeHeHUs pa3Mepa CUMBOJIa TEIUIOBOI! CETH ClleyerT:

1. B okue cmpykmypa cnos (lg-) B 7iepeBe Tunvt u pestcumpl METIKOM JICBOH KHONKON MBIIIHN BBIACIUTD
peXUM, [UTS PEAAKTUPOBAHUS, HATpUMep 3anemxka OrkpeiTa (cM. Puc.5.34).
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Pucynok 5.34. U3meHneHnune pa3mepa cMiMBOJIa TeIJIOBOIi ceTH

2. B CTPOKEC PasmMepU3MEHUTH 3HAYCHHUE,

3. Haxarb kHotiky Coxpanums. I3MeHeHust cpa3y 0TOOpa3sITCsl Ha KapTe.

5.5.6.3. N3ameHeHue BHellHero Buaa CMMBOJIOB TENnoBOW CeTH

Jl71st '3BMEHeHUsT BHEITHETO BHJIa 00BbEKTa TEIUIOBOM CETH CIIEyeT:

1

pexXuM, IUI peAaKTHPOBaHUs, HanpuMep TerioBas kamepa. (cM. Puc.5.35).
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Pucynok 5.35. U3MeHeHUe BHEIIHET0 BH/Ia 00beKTa TENJI0BOI ceTH

B okue cmpykmypa cnoa (llg') B nepese Tunst u pesrcumpl METIKOM JIEBOW KHOIIKOW MBIIIN BBIIEIHTH
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2. Haxats knonky H3menums. Ha sxpaHe NOABUTCS PEJAKTOP CUMBOJIOB, (cM. Puc.5.36).
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| | R ® o m|
Aral v |k K9 [ANE~— ]

K> ~0B O @R n=T| | 2 & |

o 3
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®on |
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War cerkm |1 Mukzen
#0.00 Y 0.00

Pucynok 5.36. OkHoO peqakTopa CMMBOJIOB

3. B pemakrope cHMBOJIOB HAPHCOBATH HOBOE N300paKeHNE 0OBEKTA;
4. Haxatb kHOTIKY COXpaHumsu 3aKphITh PEIAKTOD;
5. Ilpu HE0OXOJUMOCTH B CTPOKE PasmMep3anaTh He0OX0AUMBIH pa3mep;

6. Jls coxpaHeHUs CTPYKTYpBI CJIOS HaXaTh KHONIKY Coxpanums.

5.5.6.4. YaaneHue pexuma

1. BeienuTh yaanseMblid peKuM JIEBOH KHOMTKON MBIIIIH;
2. Haxath KHOTIKY YOasiume Ha TaHEIU HHCTPYMEHTOB.

K

IIpumeuanue

PexnM MoxHO YAQJIUTh TOJBKO TOrJd, KOr/ld OH HE 3aHAT O6’B€KTaMI/I, T.€. HU B OTHOM CJIOC HET
00BEKTOB 3TOrO pexunuma.

5.5.6.5. AMnopT TMNOB U peXxumoB

B nporpamMme MMECTCSA BO3MOXKHOCTb MMIIOPTUPOBATH U3 APYTUX CJIOCB CTPYKTYPbI OTACJIbHBIX THUIIOB C
OTHOCAIIUMMMUCS K 3TUM THIIaM PEKUMaMH, CUMBOJIAMH U CTPYKTypaMu 6a3 JaHHBbIX.

Jl1g umIopra TUIIOB HaJ10:

1. B nepeBe pefakTopa CTpyKTYpBI CJIOSI BCTATh Ha IyHKT Tunbl u pesicumpt, Haxats KHOuKy Hmnopmupoeams
munbwi. (cM. Puc.5.37).
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Pucynok 5.37. Umnopt Tunos

2. B nosiBuBmIemcst auanore Amnopm munog BeIOpaTh CIOH, N3 KOTOPOTO OyIyT KOIMPOBATHCS THIIbI, IS

3TOr0 HaJI0 BOCIIOIL30BATHCS KHOIIKOH - |

3. B cmucke THIos BI)I6paHH01"O CJIOSL OTMETUTD TUIIBL IJIA UMIIOPTA, U 3aBEPUINTh UMIIOPT HAXKATUEM KHOITKN

Hmnopm. (cm. Puc.5.38).
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Pucynok 5.38. Bbi6op THIOB AJ151 ”MIIOPTA

IIpumeyanue

K

[Ipu KonmpoBaHUK CTPYKTYp TaOJIMYHBIX 0a3 TAaHHBIX HA JAHHBII MOMEHT PEaln30BaHO CO3/IaHIe

TabIuI TOJBKO B (popmate Paradox.
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5.5.6.6. NMpumep coszgaHusa pexxuma Ans yxe CylecTByloLero Tuna

«Y3en»

[Ipennonoxxum Ham Hamo MO00ABUTH HOBBIH OOBEKT, KOTOPHIH OymeT HasbiBaThes ['panmia GamaHCcOBOMH
MIPUHAICKHOCTH. I ero qoOaBlIeHUs CIeayeT:

1.

8.

. Ha manenu ¢popmaTrpoBaHus 3aJ1aTh IapaMeTpPhl CO3/1aBaeMOro 00beKTa (1151 KOHTypa

BI)I,Z[CHI/ITB JICBOM KHOIIKOM MBIIIIH B JACPEBE TUIL Y3eJ1, HaXKaTh Ha NTaHeJIu HWHCTPYMEHTOB AHajIora KHOIIKY

@ W B BBINIAJAtONIeM criicke ykazaTh Hoewtil pesrcum vim BeIOpaTh MyHKT MeHI0 Ilpaexa|Hoewtil
pesicum. ..;

. B nosiBuBIIETics 3aknanke Pestcum B CTpoke Ha 3BaHye BBECTH HAa3BaHUE CO3JaBaeMOT0 peknMa: I'paHuia

6anraHCOBOM NPMHAAJIEKHOCTH,

. HaxxaTtb kHonKy Hoewtii, mociie 4ero nosiBUTCSI OKHO Pedakmop cume0./108, B KOTOPOM HAJI0 CO3AATh HOBBIN

CHUMBOIJI IUISI HAIIETO PEXMMaA. I[JI}I OTOI'0 Ha IIaHCJIH PenaKTop CHUMBOJIOB CJICAYET HAXATbh KHOIIKY Il'_
BBOJ MHOT'OYTOJIbHUKA,

B L]

* I[BET, Y30p,
TOJIIUHA, IIBET U CTHJIb JINHUN);

. B pabouem mose OKHa pelakTOpa HAPUCOBATH CUMBOIT;

. B CTPOKEC HasBaHme BBECTU NOJB30BATEIILCKOE HAa3BaHUE CHUMBOJIA (I‘pax-mna 6anaHCcCOBOMI

NpUHAAJIEXHOCTN);

. Ilpn He0OXOANMOCTH U3MEHHUTH TOUKY IIPUBS3KHU (LIEHTP) CHMBOJIA.

i Peaaktop cUMECACE ? 2

H| 4 2B X9 {
Arial - 14 - XK &£ U4 A~ |

M>*~OBOO@

[
HazgaHue:
| TpaHuua 6anaHCOBO0MH NPMHALNEKHOD

Touka NpHBEASKK

0 Yoo

Mpueazka k ceTke

War cetku |1 Mukcen

d C #:10.00 ;1200

Pucynok 5.39. Co3nanue HOBOIo pe:kuma

Haxxats kHOTIKY Coxpanums (H) 1 3aKpBITh OKHO peaakTopa. Co3maHHBIN PeKUM 0TOOpa3sTCA B IEpPEBe
TUTIOB U PEXKUMOB OKHa CmpyKkmypa cos.
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CrpykTypa ciost

Crpyxtypa caos - teploseti *

Qaiin  Tlpasxa

o i @

B & Tune: v peskivol
@ (2] Weroumr.
= [£] Ysen

|2 Passersnerme

# [ £] Norpeburens

@ [£] Hacocsan cramuma
@ [£] 3aaeuwka

& [~ YuacTru

@ [Zum

@ [&] Nepembrka

< m

|2 Tennosas kamepa

@ 2] O6oSuenmbii noTpeburens
# [~ Benomoraresshsiit Y4acToK

TpaHuia 6anancoBOH NPHHAANEKXHOCTH - Y3en - THNbI M PeXHMBI
i';amua 62 P 1 O6paseu;

cUMBOA
I Mpasua GanaHcosod NpuHaane: v

pasmep: 100 S user: NN~

|2l Cienaauamerpa

|2 Tparua Ganancosois npu

[V] Macura6uposars.
[ [Hey Gonbiwe 0 pasmep
|| Opuermupoeats npu esoae ysactkos || Mosopasmsats va 90 rpan.

Pucynok 5.40. I'panuna 6ajaHcoBOii NPUHAIEKHOCTH

=

COXpaHHTb CTPYKTYpY 1105 - KHOMKa COXPaHWTE,

s negatn 00bEKTOB BXOSIINX B CTPYKTYPY CJIOS HAJO:

= L Tunst u pexievbl

« | m ]

@aitn | Mpaexa
Coxpannte ¢ ) o~ a (7]
eats Yaanute | OtMenuTs BepHyTs | Buxop Cnpaska =
SNcnopr (Cpoit |
3axpiTs Ej Hassarme:  Tennoeas cets
Bassi garemn
% MNpsevsirussl Cemeinicteo aince: teploset

# (%] Ucrown

® [¥] Yasen

@ (& Norpeurens

# [ &) Hacocnan cramuun

® m 3aneuoxxa

@ o Yeacreu

@ (%] Npoccempyounsi yse
1) Li] l.lTn

# (&1 Nepereraca

¥ [£] O6obwernwit noTpet
[#) [ Benomorarenshest yua

Paamewenme: P:\piter\teplovie seti\

CucTenma KoOpauMaT: MecTHaR NPAMOYrONLHAR

5.5.7. NeyaTb 00BLEKTOB, BXOASALMUX B CTPYKTYpPY Cros

|

Pucynok 5.41. IleyaTb CTPYKTYpPBI CJ1051

2. HammcaTh MMt 3aroJI0BKa yKas3aTh apaMeTpsl mpu@Ta B 3aknajke 3azon060k (cMm. Puc.5.42).

1. Beibpats B MeHt0 @aiin nyuxkm Ilewams... (cM. Puc.5.41), mocie dero Ha SKpaHe HOSBHTCS OKHO OTYETa
IO CTPYKTYpE CJI0s. B OTKpHIBIIEMCS] OKHE MOXKHO 3a]1aTh HACTPOUKH JJIs OTYETA.

VCWW-@‘
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BBO,H 00BEKTOB CETH

Oryer no cTpyxType mon__ L=

2aronosoK Crvinm J Pasmepe | Crpatiua |

BsepTe TEKCT 33ronoBKa OTYETA:

Tennoean cems

MapameTpe! wpueTa

Bbtﬁpam] | Times New Roman : 12n7. %E}::

[ Mevare... ][I’Ipocmurp,..‘ | OTtena 1

Pucynok 5.42. OTuer 1o CTpyKType cJI10st
3. B 3aknaake Cmunu3anath CTUIM IS TI€YaTH, BBIOpATh MapamMeTpbl pUQTa, © OTMETHTh TaTOYKaMH T
3JIEMEHTHI, KOTOPBIE HA/I0 BKIIIOYHUTH B OTYET (THITBI, PEXXHUMBI, 0a3bl);
4. YcTaHOBHTH pa3Mepsl Uit 00bEKTOB, B 3akiake Pazmeput;
5. Hacrtpouts nmapaMeTpsl CTpaHHMI] 1JIs Ie4aTH, B 3aKianxe Cmpanuya,

6. Haxats xaonky IIpocmomp, 1715 IpeABApUTEIHHOTO IPOCMOTpa oTdeTa. Eciu Bce HacTpoiiku ycTpanBaroT,
TO HaXKaTh KHONKY [leuams. 1711 OTMEHBI HaXAaTh KHONIKY OmMena.

5.6. BBoa o6beKkToB cetun

5.6.1.

HanocuTh cxeMy TEIJIOBOM CETH MOKHO JHOO Ha 3apaHee MOJArOTOBICHHYIO MOJOCHOBY, JU00 HA YHCTYIO
kapty. [Ipy HaHECEHNH CXEeMbI Ha YHCTYIO KAPTY MOYKHO MCII0JIb30BATh BCIIOMOTATENbHbIC (DYHKIIUH: IPUBSI3KA
K 00BEKTaM, CeTKa PEIaKTOpa; B) OPTOrOHAIBHBIN BBOI; T) BBOJ[ TOUEK I10 KOOPIUHATAM, [TOIPOOHOE OMHCAHKE
JaHHBIX (YHKIMHA CMOTPUTE B PYKOBOCTBE Mosb3oBarest ['C Zulu™,

J1ist 3aHEeCeHHs CeTH Ha KapTy HY)KHO, 4TOOBI OBl CJIOH TEIUIOBO# ceTH ObLI CO3/IaH U 3arpyKeH B KapTy.
B CO3/]aHUE CJI0s TEIIOBOU CETH;
W 3arpy3Ka clios B KapTy.

Tlocne HaHECEHUS CETH UIIH JUIA TOTOBBIX €€ YYaCTKOB MOKHO IIPOBECTH OIICPAINU KOHTPOJIA OII0O0K BBOJIA.
IMonpoGuee o mpoBepke omKOOK BBOAA cM. paszel 5.7.8 « Konrpoiss ommbok npu BBoze», c1p.80.

BknioyeHue pexmma penakTupoBaHuUs criosi

[lepen HaHeceHMEM CXeMBI TEIIOBOM CETH HEOOXOIMMO CHaYajla BKJIIOUYUTH PEKUM PEIaKTUPOBAHUS CIIOS.
B »TOM pexnme MpOUCXOIUT BBOA M peIaKTHPOBAHHE OOBEKTOB CETH.

Jis BKITIOYSHHS peXKUMa PeTaKTUPOBAHUS CIICAYET:

Iepsviii cnocob:

Br10pathb myHKT riaBHoro MeHio Kapma|Pedakmop ci0s 1nv Haxath KHOTIKY c'd Ha NaHeJ M UHCTPYMEHTOB;
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MoaenupoBaHue TEIUIOBOM CETH

5.6.2.

Ecnu kapra conepXKuT TOIbKO OJUH CIIOM, TO 3TOT CJIOH Cpa3y CTAaHET peAakTUpyeMbIM. Eciu ke B kapTe
HECKOJIbKO CJIOCB, TO Ha JKpaHE MOSBUTCS CIHCOK ClIoeB KapTel (cM. Puc.5.43). Beibop crmos mis
pEeIaKTUPOBAHMA, B KOTOPOM HYIKHO JIEBOW KHOIIKOW MBIIIN BBIOPATh CIIOH, BRIOPATH CJOH C TEIUIOBOI
CEeThIO U HaxaTbh KHONKY OK.

—

3arpy=eHHbie cnom - MNpumep TenacsonA ey (TeploMet.zmp) |

F.eapTane
3aaHHA

i Mpurep Teno

[7 | &=
Ok
S

[] NokaseisaTs HveHa Palinos

L - |

Pucynok 5.43. Bb16op cJ1051 17151 peIaKkTHPOBAHUSA

Bmopoii cnocob exnouenus pedakmupoganue cios:

Haxartp KHOIIKY C KapaHJalllMUKOM  HaIlpOTHB HUMCHH cJio4a B OKOIIKE AKTUBHOTO CJ10o41

& MpuMep Ternosoii ceTn @ -
; T -
KHoTKa IpUMeT yTOTUIEHHOE COCTOSHUE MNpuMep TeNnoBOH CaTH ocie BRIKOYCHIS

penakropa clios B CTPOKE COCTOSHHSI BHHU3Y OKpaHa OTOOpA3uTCs HUMsI pPElaKTHPYEMOro  Clos

Mpaeka: MNpumep Tenncecii ceTH

NocnepoBaTenbLHOCTbL AEUCTBUM NPU BBOAE

J1ist 1300paskeHuUs CETH MOYKHO TOJIb30BaThCS ABYMSI CIIOCOOAMHU:

m /300paxars ceTh C MOMOIIBI 00bekTa YuacTok. Torma mpu BBOJAE y4acTKa pPEJakTop cam OymeT
3aMpallnuBaTh y3JI0Bble 00BEKTHI B HAYAJIC U B KOHIIE Y4aCTKa, a MOCKOJBbKY YacTO HaYaja0 HOBOTO y4acTKa
SIBIISIETCSI KOHIIOM TIPE/IbIIYIIEr0, TO HAYallbHbINA Y3€1 HOBOT'O Y4aCTKa YXKe CYIIECTBYET, U 32 HEro HyKHO
TOJILKO 3alIETUTCS, TO €CTh, IIPOJI0JKAs BBOJI yHUAaCTKa, HAXKATh HA y3JI€ JIEBOU KJIaBUIIEH MBIIIH;

m Eciu u3BecTHBI KOOPAWHATHI Y3JIOBBIX O6’beKTOB, TaKHX KaK TEIJIOBbIC KaME€PbI, ICTOYHUKHU U T.A., TO MOKHO
CHayaja pacCTaBUTh 3TH OOBEKTHI Ha KapTe M 3aTeM COCIUHUTH UX Y4aCTKaMHU.
IMpumeuann
E puMedanue
Wcnons3ys mast pucoBaHus peXuM YdacTKa (IEpBBIA croco0), TpeOyeTcss Topas3io MEHbIIe

JIEHCTBHI M3-3a TOTO, YTO HE PUXOAUTHCS MIOCTOSTHHO BBEIOUPATh 00BEKT JIst BBOAA. McTIomb3yst
OJIMH JIMIITH PEKUAM YIacTKa, H300pakaroTCs BCE JIEMEHTHI CETH.

[anee npuBeneHbl MpUMeEpBl N300paKeHUsT TEIUIOBOIM CETH 3THMH ABYyMs cnocobamu. Hampumep, HyXHO
BBeCTH (hparmeHT cetu Mcmounuk->Kamepa->Hacoc->Ilompedbumens.

5.6.2.1. NMepBbIN cNOcob N3o6paxeHnst cetTn

HpI/I I/I306pa>KeHI/II/I 9THM CIIOOOM Cpa3y BBOJATCA U OG’LGKTLI, 1 Y4aCTKH, UX COCTUHAIOIINC.
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BBOI[ 00BEKTOB CETH

s m3o6paxenus pparmenra cetu Mecmounuk->Kamepa->Hacoc->Ilompebumens cnenyer:

1.

2.

BxuttounTh pexxuM peiakTUpPOBaHUE CII0S Ld ;

TO

HaxaTh KHOTKY BBIOOp THMa =™ M B BBHINAJAIONIEM CIHCKE BHIOPATh PEXMM ydacTka Brutouen (T.e.

OTKPHITHI 00a TpybompoBoaa) , cM.Puc.5.44.

Gizulu7.0-Kaprar] |
{ @] dafin Mpaska Cpol Kapta Bua  Pacrp  Tabmua  3amawn  Cepsmc O

DE-H|AR E| 406 x|« |[FEE
ﬂvﬁ&‘f@’ﬁﬁnnnsaﬂcem , e Qﬁ|w‘ﬁ
NEB@EI:'*“JEEF .PanTa =
k '. OTKAKoHEH

HacocHaA cTaHumA

@ PaboTa

JaABMHKKA

[><] OTKpEITa

N OTrnioy. obpaTHEIR Tp-a

N OTHMOY. NoOOoWME Tp-1 LI

AR H¥OGLLER P DE

PucyHnok 5.44. Bei0op pe:kuma BBO/Aa y4aCTKOB

3. B ToM MecTe KapThl, e OyJIeT YCTaHOBICH NepBhId 00BEKT ceTH (ICTOUHMK) CHeaTh WETYOK JICBOM

KHOITKOM MBIIIH, TIOSBUTHCS BCIUIBIBAIOIEe OKHO (cM. Puc.5.45)

€41 Zulu 7.0 - [Npnwep Tennosoi cetn *]
@ ®aitn  [paska Cpoit  Kapra Bua Pactp  Tabnwua  3anaw

NEB-HaRiElsaaxoo|[=FEaE
:ﬁ'ﬁﬁé’ﬂgaﬁnnoaancem
inI&-EIZI:I inn|ERomoen

. V
X
- =\
@ HMcTouHm
#
2 ;
3 M- |
M L OTKMOHEH
o ¥3en
%
i l:‘ TennosaA Kanepa

B L
w . PasseTEnEHWE
. == CreHa oMaMeTpa
=]
u'l MoTpebuTens

. PafioTa

. OTKMOYEH

HacocHana craHws

@ Pabota

=

Pucynok 5.45. BenJibiBamliee OKHO, IPH M300pakeHNH 00bEKTOB
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MoaenupoBaHue TEIUIOBOM CETH

4. B oTkpBIBIOIEMCSI OKHE BEIOpATh PEKUM NCTOYHHKA Pabora;

5. HaBectu kypcop B TO MeCTO, rie OyaeT n3o0pakeHa TerioBas kaMepa, ¥ CAeNIaTh TBOWHOHN MISITYOK JICBOM
KHOTIKOH MBIIIH, IS 3aBepIICHNs yyacTka. OTKPOETCs BCIUTHIBAIOIIEE OKHO;

6. BpIOpaTh JICBBIM IIETYKOM MBIIIH 3JICMEHT, KOTOPBIA OyAET YCTAHOBJICH B KOHIIC YYacTKa, TeIoBy0
KaMepy;

7. JleBoii KHOTIKO¥ MBIIIH IIETKHYTH B LICHTP TEIIOBO#T KaMepbl, 4TOOBI «3alleMuThes» 3a Heé (cM. Puc.5.46).
BcenbiBaroliee 0OKHO B 3TOM CITydae MOSBIATCS HE TOIDKHO. ECiii OKHO BCE e MosSBIsIeTcs CleLyeT CAeIaTh
IIETYOK JIEBOM KHOIIKOW MBIIIH B ITyCTOM MECTE M CHOBA TTOTIBITATHCS «3AICTUTHCSD 32 OOBEKT.

PucyHnok 5.46. Bbi6op 1eHTpa TenJ10Boi KaMepbl
8. Hamectu kypcop B To MecTo, Tie OyAeT n300pakeHa HACOCHAs CTAHIIHS, U CAETIaTh TBOWHOM IIEITIOK JICBOH
KHOITKOH MBbIIIH, AT 3aBCPIICHUA yHacCcTKa. OTKpOCTCﬂ BCIITIBIBAOIICC OKHO,
9. BrIOparh B OTKPBIBLIEMCS OKOIIKE PEKUM HACOCHOH CTaHIMu PaBoTa;

10.TToBTOpSISI MPEABIAYIHE MYHKTHI, «3aIEMUThCA» 338 HACOCHYHO cTaHmmio (cMm. Puc.5.47), mocrme dero
3aKOHYHUTH y4aCTOK MOTPEOUTENEM.

PucyHnok 5.47. Bb160p HACOCHOH CTAHIIUH

5.6.2.2. Bropoun cnocob usobpaxeHus cetu

Ecnu ncnonp3oBath BTOpOﬁ CHOCO6, TO ITOCJIEAOBATCIBHOCTD IleﬁCTBHfI JOJDKHa OBITH cne)lylomef/i:

1. |F Bl
Bximrounts PEXKUM PETAKTUPOBAHUSA CIIO y

2. TO
Haxarb KHOTKY BBIGOp Tuma 2
BKITIOUEH), cM. Puc.5.48.

1 B BbIIIaJarOolicM CIIMCKEC BLIGpaTI) PEKUM HCTOYHUKA Pabora (T.e.
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1 Zulu 7.0 - [Kapral *]

@ Daiin  MNpaska Cnod  Kapta Bua  Pactp  Tabnuua  3anauw  Cepeuc Ok

NE-HgR@seax|scFEem|@aa)|
Do - o o B B ElTennosan cems @l o 98 | %%

-

A e I ) - aji u} :;: MpHMATHBEI —

WCToMHNK.

L OTrAoHEH

rl

¥ien

l:‘ Tennosas KaMepa

. PasseTBnEHME

P Crera avameTpa

MoTpefuTens

. PaBoTa
. COTrnroqeH

HacocHan craHuwn LI

Pucynok 5.48. Bbi6op pesxuMa HCTOYHUKA

3.
H_[eJ'IKHyTL B TOM MCCTC KapThl, I'’IC 6y,E[CT YCTAHOBJICH UCTOYHUK.
Pucynok 5.49. BBoa ucrounuka
4 TO
=B

Hasxatp kHONKY BBIOOp THIA =™ M B BBINAIAIOIIEM CIHCKE BEIOPATh PeXuM y3i1a TersioBas xaMepa,

5. llenkHyTh B TOM MECTE KapThl, I1e OyaeT kamepa, cM. Puc.5.50.

|
= O

Pucynok 5.50. BBox kamepsi

6. 10
HaskaTh KHOTIKY BEIGOp THIIa
BKITIOYCHA);

U B BbIIIaarOIEM CITMCKE BBI6paTL PEXKUM HAaCOCHOM cTaHuu Pato Ta(T.e.

7. lllenkHyTh B TOM MeCTe KapThl, T1e OyneT n300pakeHa HacoCHas ctaHust, cM. Puc.5.51

|
| 5 O »

Pucynok 5.51. BBoa HacocHoii cTaHIMU
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MoaenupoBaHue TEIUIOBOM CETH

8 TO
=M

HasxaTb KkHONKY BBIOOp THTIA Y B BBIIAJIAIOIIEM CITUCKE BBIOPATh PEXXUM NOTpeOUTENS BRITIOUEH;

9. IllenkHyTh B TOM MECTE KapThl, TJe OyIeT MOTPeOHUTENb.

|
5 O » ®

Pucynok 5.52. BBox norpedures

10.
Haxatp KHONKY BBIOOp THITA
OTKPHBITHI 00a TpyOompoBoaa);

1O
2™ ¥ B BBITIA/AIOMEM CITHCKE BHIOPATH PEXHMM ydacTKa BritoueH(T.e.

11 HlenkHYTH JICBOM KHOMTKOH MBIIIH IT0 HCTOYHUKY, «3aICMUBIINCH 32 HETO;
12 Caenath ABOMHOM MISITYOK IO TEIUIOBOW KaMepe U COSNUHEHHS €€ C HCTOYHUKOM;

13 AHanoru4yHbIM 00pa3oM COETMHUTH OCTAaBLIMECS IEMEHTHI, cM. Puc.5.53.

]

a
L @

Pucynok 5.53. BBoa ocTaBmmnxcst 3JieMeHTOB

IHpumeyanue

K
YcTaHaBnMBaTh TaKUM 06p330M O0OBEKTHI Ha YK€ HApUCOBAHHBIC YYAaCTKH CCTH HEJIb34. Hx

CJICAYCT BCTABJIATH 00BEKTHI TOIBKO B pPeXKUME V3ns1 ’ .

5.6.3. BBoa y4yacTtKa

['eoMeTpUYEeCKH yYacTOK MPEACTABISAET COOOM IOMaHy0 JHHHIO. JII00as ToMaHas UMeeT KaKk MUHUMYM JIBE
BEPIIMHBI — HAYAJI0 U KOHEll Y4acTKa. BepIuuHbl JOMaHOW MEX/ly HayajloM M KOHI[OM Y4acTKa Ha3bIBalOTCSI
TOYKH NEepeIoMa, C IIOMOLIBI0 KOTOPEIX 0003HAYAKOT IOBOPOTHI yYacTKa, KoMIeHcaTopsl. Ha yuactke MoxeT
OBITH HEOTPAHUYECHHOE KOJIMYECTBO TOUYEK TepesioMa. [1py prcoBaHUH yYacTKa BO3MOXKHBI BCE BCIIOMOTaTeNbHbIE
(byHKIHH, 9TO ¥ TIPH H300paskeHUH JIOMaHOH JTMHUH. (CM. moipobHee B pykoBoacTee o ['IC Zulu™).

2 : o — L@

Tadek Nepenoma HeT 4 TOYKW Nepenama

Pucynok 5.54. U300pa:keHust y4acTKa ceTH

YuacTok oipKeH 00s13aTeIbHO HAUMHATHCS M 3aKaHUYMBATHCS Y3JIO0BBIM 00bekTOM. Hamnpumep, o6a yyactka
Ha Puc.5.54 HaunHAIOTCS TEIUIOBON KaMepoy M 3aKaHIMBAIOTCS TTIOTPEOHUTENEM.

I[J'IH BBOJA y4acCTKa TEIUIOBOM CeTH HaJ0 BBINIOJHUTD CICAYIOIINEC ,Z[eﬁCTBHHZ

1

. TO
Haxarb KHOTIKY BBIOOp THIIA ™ 1 BRIOPaTh 0OBEKT [JIsk BBOAA (HAIIPUMED, PEIKKUM YIACTKA BKILOUEH).
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BBO,H 00BEKTOB CETH

IIpumeuyanue
HpI/I H€06XOZII/IMOCTI/I BHOBb BBOJUTH pAaHCC BI)I6paHHI)II71 PEKUM pa60TbI ydacTKa J0CTaTOYHO

e
Ha)KaTb KHOIIKY Ha MaHeJIM WHCTPYMEHTOB (€CIIM OHA elle He HaxkaTa). KHomka mpumer
YTOIIGHHOE MOJIOKEHHE, U PEJaKTOp MepeiiieT B peKUM BBOJIa JINHEHHBIX OOBEKTOB.

B Hauane ygactka 0053aTeIFHO JOJDKCH MPUCYTCTBOBATh CHMBOJIBHBIN 00bekT. Eciii HauampHBINH 00BEKT
y4yacTKa y>k€ YCTaHOBJICH Ha KapTe, TO Y4aCTOK HaJl0 K HeMy IIPHCOEIUHUTD. /sl 3TOro Hy>KHO MOJBECTH
KypCOp MBIIIH K IIEHTPY 00BEKTa U HaXKaTh JIEBYIO KJIABHINY MBIIIN. [Ipy 3TOM, eciy MpUCOEANHEHUE K
y3]Iy HpPOIUIO YCIENIHO, TO MepBasi TOUYKa ydacTKa OyaeT 3a()MKCHpOBaHA, U MOKHO NPOAOIDKUTH BBOJ
OCTaJIbHBIX TOUEK yJacTKa.
r IIpumeuanue
Hukakoro BCIUIBIBAIOIETO0 OKHA IPH 3TOM MOSIBISTCS HE JNOJDKHO. BerurbiBaromee OKHO
03HAYAET UTO: &) MPHUBA3KH K 00BEKTY He MPOU30ILTO D) mombiTka npUBsA3aTCs TyAa, T1e HET
y3110BOro 0o0bekTa. [IyIs 3aKpBITHS OTKPBIBILETOCS OKHA CIEAyeT CIeNaTh LIETYOK JICBOU
KHOIIKOW MBIIIM 10 KapTe WIM HaXaTh KiaBuiry Esc. B 3Tux ciydasx Hago MOBTOPHUTH
TIOTIBITKY TPHUBSA3ATHCS K 00BEKTY, INOO BHEAPUTH OOBEKT Ha CYIIECTBYIOLIUN YUaCTOK.

Ecmm HaganpHOTO CHMBOJIEHOTO OOBEKTA yUacTKa eIlle HeT, TO yYaCTOK MOKHO HAUMHATH B IIPOU3BOIFHON
TouKe. [IJIs1 3TOTr0 HY»KHO MMOJIBECTH KypCOP MBIIIH B TOYKY KapThI, COOTBETCTBYIOLIYIO OyIyIIeMy Hadary
y4acTKa, 1 Ha)KaTh JIEBYIO KjaBuily MblH. [locie 3Toro pepakTop monpocuT ykKa3aTh THUIT HAYaJIbHOTO
y3ia. Ha sxpaHe MOsIBUTCS CITUCOK TUTIOB M PEKHUMOB Y3JIOBBIX 00BEKTOB PEIAKTUPYEMOTo ciosi. M3 3Toro
CIIIICKa HYKHO BEIOpaTh y3ei, B KOTOpOM OyIeT HAYMHATHCS yYaCTOK (HAalpUMEp, MCTOUHMK HWIH
TernyioBasa kamepa.) Takum 00pa3oM, HAYMHASK y4aCTOK B IIPOM3BOIIBHON TOUKE, MBI MOy THO JI00aBIIsieM
B CETh U HOBBI y3€7;

[Tocne Toro kak 3ajlaHa HayajbHAas TOYKA Y4acTKa, MOXKHO INPOJOJDKUTH €ro BBOJ, MOCIEAOBATENHHO
3a/aBasi TOYKU MOBOPOTa. [IJis 3TOr0 HAIO0 MOJBECTH KypCOP MBIIIU K TOYKE Ha KapTe, COOTBETCTBYIOMICH
OUepe/IHON TOUKE MOBOPOTA, M 3a()UKCHPOBATH €€ HAKATHEM JIeBOM KIIaBHIIM MbIIK. [locie Toro kak
TOYKH I[MOBOPOTA BBEJCHBI, WM IPU OTCYTCTBHHM HX Y JAaHHOTO ydYacTKa, MOXHO 3aBeplIaTh BBOJI
TpyOompoBoIa;

B koHIle y4acTKa 0053aTeIbHO JOIDKEH OBITh y37I0BOM 00beKT. ECIin KOHEUHbIH 00BEKT yiKe UMEETCsI Ha
KapTe, TO HAJI0 MOJBECTH KYPCOP K LIEHTPY TAKOTO OOBEKTA U IBAXK/IBI IIETKHYTh JICBON KJIABUIIEH MBIIIIH.
Hukakoro BCILIBIBAIOIIETO OKHA MPH 3TOM, HE JOJKHO MOABUTHCs. ECIIK 3aXBat y3i1a mpoIieNn yCIeuHo,
TO BBOJI y4acTKa OyJeT 3aBepIeH.

Ecnu KoHeYHOT0 CHMBOJIBHOTO 0OBEKTA yJacTKa eIlie HET, TO y4acTOK MOYKHO 3aKOHYUTH B IPOU3BOJILHOM
TouKe. J{J1s 3TOro Hy’>KHO HOABECTH KypCOpP MBIIIN B TOUKY KapThl, COOTBETCTBYIOILYIO OyAylieMy KOHILY
y4acTKa, U JBaXK1bl METKHYTh JI€BOH KiIaBHIIeH MbIIH. [locie 3Toro pesakrop MompocuT yKa3aTh THIT
KOHEYHOro y37a. Ha skpaHe MosiBUTCS CITUCOK OOBEKTOB CIIOSI C yYETOM UX BOSMOXKHBIX PEKHMOB PaOOTHI.
W3 sroro cmmcka Hy>KHO BBIOpaTh OOBEKT, B KOTOPOM OyJeT 3aKaHYMBAThCS y4dacTOK (Hampumep,
NOTpeOnTENb, TEIJIOBas KaMepa U T.1.) Takum o0pa3zoM, 3aBepIuasi y4acToK B IIPOM3BOJILHOM TOUKE, MBI
IOy THO JTOOABJISIEM B CETh M HOBBIH y3€ll.

2 Ba:xuo

Bo Bpemst 3aBeparoniero BBOJ JBOWHOTO IIENYKa JIEBOW KIIABHUIIEH MBIIIN, BAXKHO, YTOOBI
cama MBIIITh MeXTY IETYKaMU 0CTaBajlach HETIOABIKHOM, T.€ METYKH HAJI0 CIeaTh ObICTPO.
B npoTrBHOM citydae OyeT ycTaHOBJIICHA TOYKA MepeioMa yJacTka. Takke MOKHO CeaTh
IIETY0K MPaBO KHOTIKOW MBIIIH U BEIOPATh U3 MCHIO 3aBEPIIHTh O0BEKT, IS 3aBEPIICHHS
o0BeKTa B MOCJeIHEH TOUKe TepeoMa.

5.6.4. BBog To4yeK nepernioma (noBopoTa) yyacTtka

I[J'IH BBOJIa TOYCK MIEpejioMa yuaCTKa BO BpEMsL I/I306pa)KCHI/I$[ y4acTKa CJIeayeT:
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[ToasecTr Kypcop K MECTy Ha KapTe, r/ie OyAeT ycTaHOBJICHa TO4YKa IepejioMa (HanpuMep, IoBOpoT);
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BBO,H 00BEKTOB CETH

5.6.5.

5.6.6.

5.6.7.

2.
[lenkHyTH JIEBOM KHOMIKOM MBIIIH [IJI YCTAHOBKHM TOYKH MEPEIOMa U MOXKHO JIajIbIle MPO0JKATh BBOI.

cM. Puc.5.55

T L

Pucynok 5.55. U3o0pakeHue Touek nepejioma

OTmMeHa BBeleHHbIX TO4YeK

Bo BpEMs HAHCCCHUA YYaCTKa Ha KapTy, €CJIU YYaCTOK IOCJICAHAA U3 BBCACHHBIX TOYCK OblIa BBCJICHA
0H.II/I60‘IHO, TO €€ MOKHO OTMEHHUTh HaXkaTHEM KJIaBUIIU ESC mim HICJIKHYB npaBoﬁ KHOITKO¥ MBIIIIH BBI6paTL
B OTKPBIBIICMCS OKOIIIKE OTMEHUTL [OCJIENHIK TOUKYy Esc.

HOBTOpiISI 9TO HeﬁCTBHe, MOXXHO HIar 3a maromM OTMCHHUTH HCCKOJIBKO ITOCICOAHUX BBCACHHBIX TOYCK, HUIIN
BOO6H.[C BCC TOYKHM, BKJIIOYasl Ha4ajIO y4acTKa.

BBopa 3a npegenamu aKkpaHa

Ecnu mectomnonoxkeHue OqepeaHoi& BBOJMMOM TOUYKH BBIXOJHUT 3a npeaciibl OKHa KapThl Ha 3KpaHE, TO
I/I306pa)KGHI/Ie HYXXHO CICpBa MNCPEABUHYTH Tak, 4TOOBI MECTO YCTAHOBKH TOYKH IOIIAJI0O B OKHO KapTHhI.
HepeMeCTI/ITB I/1306pa)K€HI/I€, HC BbIXO U3 PCIKUMA BBOAA YH4ACTKA, MOKHO HECCKOJbKHUM criocodamu:

1.
Hcmonap30BaTh KHOIIKH BepTI/IKaHBHOﬁ u FOpHSOHTaJ’IBHOﬁ TMOJIOCHI IPOKPYTKHU KAPTHI;

[Ipn ycranoBke nmpeaplIyIeld TOYKH MepesioMa, T.€. HaKaTHuH JICBOI KJIABHIIH MBIIIH, HE OTITYCKaTh 3Ty
KJIABHIILY, U B TAKOM COCTOSIHUH MIEPEMECTUTH MBIIITH 3a ITPE/IEIIbl OKHA KapThl B CTOPOHY T/I€ A0JKHA OBITH
yCTaHOBJIeHa o4epenHas Touka. [Ipu 3ToMm m300paxkeHHEe KapThl HaYHET NMPOKPYUYHBATHCSA B 3aTaHHOM
HanpasieHuH. [IpoKpyTHB KapTy Ha Hy)KHOE pacCTOSHHE, 3aBEPILHTE TPOKPYTKY, OTILYCTUB JIEBYIO KJIABHIILY
MBIIIN 1 TIPOAOJIKANTE BBOJ| yUacTKa;

Ecmu Y MBIIIW UMECTCA CPCAHSA KiIaBUIIa (I/IJ'II/I CpeaHdA KilaBuIla € KOJ'IGCI/IKOM), TO MOJKHO IIepeMCIIaTh
KapTy MLImKOﬁ, YACpIKHMBas CPEAHIOI0 KJIIaBUIILY B HA)KATOM COCTOSIHUU, ITPU 9TOM KYPCOP MBI U3MCHUT

CBOM BUA U Oy/eT BBITTISAETH KaK pyKa 0 . J171s1 3aBeplIeHUs IEpEMELEHUS HY>KHO CPEHIOK KIIaBULLY
OTILyCTHUTb.

OTmeHa BBoaa 00bLEKTOB

Ecnu y4actok ObLT 3aBepIlieH M, OKa3aJIoCh, YTO OH BBEJCH OMIMOOYHO, TO TMOCIEIHUN BBEICHHBIA Y4acTOK

MOYHO OTMEHHTb HA)XATHEM KHOIIKH . [ToBTOpSIs 3TY ONEpaLni0 MOKHO OTMEHUTh HECKOJIBKO MOCIEAHUX
JIeUCTBUH peJlakTopa.

Ecnmm oTMeHa mocneHuX ACWCTBUN pelakTopa Oblia ommbovHa, TO WX MOXHO BOCCTAHOBHUTH HAXKATHSAMH

Sl
KHOIIKHA ¢ .

K

IIpumeyanue

HpI/I BBIKJIFOYCHUHN PEKHUMaA PCAAKTUPOBAHUA CJIOSL (P) HCIIOJIB30BAHUEC JAaHHBIX KHOIIOK
CTaHOBHUTCs HCBO3MOXXHBIM.
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5.7. PepakTnpoBaHue ceTtu

B nanHOM pasfene pacCMOTpPEHbI BapUAHTHI PeJaKTUPOBaHUS (yIadUTh, NEPEMECTUTh, U3MEHUTH PEXUM
paboThI 00BEKTOB), KOTOPBIE MOTYT IIPUMEHSTHCSI HEIOCPEICTBEHHO K 00beKTaM TerIoBor ceti. O0 0CTaIbHBIX
orepanusx pelaKTHPOBaHMA MOXKHO y3HaTh B cripaBke 1o [C Zulu™,

BremHuit Bux mr000r0 BBEIEGHHOTO MM €€ HE BBEACHHOTO OOBEKTA TEMJIOBOM CETH MOXET OBITh
n3meHeH.300pakeHus: 00BbEKTOB CETH MEHSFOTCS B OKHE PEIAKTOPa CTPYKTYPHI CIIOS (1S JOTIOJTHUTEIIBHBIX
CBEJICHHUI O PelaKTOpe CTPYKTYPBI Clost cM. paszen 5.5 « Ctpykrypa cios», ctp.39). Bce n3MeHeHUs OTHOCATCS
cpa3y Ko BceM 00bEKTaM B CIIO€ TETIIOBOH CETH.

K

IIpumeuyanue

HHH TOr0 YTOOBI OTPpCAAKTUPOBAThL CCTh HeO6XOI[I/IMO, yTOOBl OBLT BKIIOYEH PEKUM

PEOaKTHPOBAHKS CIIOS (I—ff’). Kax BKIFOYNTH PEXXHUM pEeIaKTHPOBAHKS CIIOS CM. paszen Beon
00BEKTOB CETH .

PeﬂaKTHpOBaHI/Ie CCTHU MOJKCT OCYIICCTBJIATLCA B BUJIC:
B PCAAKTUPOBAHUA OJAUHOYHBIX O6LCKTOB;

N PEIaKTUPOBAHMS AIIEMEHTOB 00BEKTa.

5.7.1. PegaktupoBaHue ogUHO4YHbIX OOBHEKTOB

B pexxuMe penakTUpOBaHUS OJMHOYHBIX 00BEKTOB BBHITIONHSIOTCS ONEPALAU, OTHOCAIIUECS K O0BEKTY (Y3I1y
WIH YYaCcTKY CETH) LEITNKOM:

m [lepemenienne o0beKTa;

m [ToBOpOT CHMBOJIBHOTO OOBEKTA;

m /lyOGnupoBaHne OJMHOYHOTO OOBEKTa;

m CMmeHa pexuma, TUIIa 00bEKTa;

m CMeHa HanpaBJieHHs y4acTKa TEeTJIOBOH CeTH;
m Yjanenue oObeKTa;

m Pa3Ouenne ygacTka Ha 1Ba y3JI0BBIM 00BEKTOM;

m OObeauHEeHNE TIOCIIEeI0BATENILHO COETMHEHHBIX YYaCTKOB.

5.7.1.1. NepemelyeHne obbeKTa

[TepemecTHTh OOBEKT MOXKHO ABYMs CIIOcO0aMHU: C COXPaHEHHEM TOIOJIOIMYECKUX CBS3EH WIIM C OTPHIBOM
00BEKTa OT ceTH. B mepBoM citydae n3aMeHseTcsl TOJIBKO MECTOIOI0KEHHE 00BEKTA, a CBA3ZHOCTh OOBEKTOB
CeTH HE HapyllaeTcs, T.e. TOHOJOIHs CeTH He u3MeHsdeTcs. Bo BTopoMm ciydae HapymaeTrcs CBSI3b
nepeMeIaeMoro 00beKTa ¢ CeThio, IO3TOMY TaKoe NepeMelIeHre 00beKTa, KaK MPaBUII0, UCIOIb3YETCs Kak
MIPOMEKYTOUHAs! OTIEpPaIHs.

Jnis mepeMerieHnst 00beKTa ¢ COXpaHEHUEM CBS3EH HYKHO:

Bri6pats crpenky OObeKT, HaXkaB KHOTIKY > MIaHEeJIN HHCTPYMEHTOB;

2.
Y CcTaHOBUTH Kypcop Ha IepeMeniaeMblii 00beKT (CHMBOJI HITH Y4aCTOK);

3.
Haskatb JIeByI0 KIIaBHIIy MBIIIH M, HE OTIIYCKas €€, HauaTh nepeMerienue (cM. Puc.5.56 b).
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5.7.1.2.

[
L

@ @ l @0
|

Pucynoxk 5.56. IlepemeneHue 00beKTa ¢ COXpaHeHHeM CBSI3H

4.,
HepeMeCTI/ITL 00BEKT B HOBOE TTIOJIOXKCHUC,

5.
OTIyCTUTH JIEBYIO KIIABUIIY MBIIIH, AJIs 3aBEpIICHUs epemMenieHns (cM. Puc.5.56¢).

B pe3yabTaTe BUAHO, YTO 00BEKT NEPEMECTHUIICA C COXpPAaHCHUEM TOIIOJIOTUYECKOM CBSA3H.

ﬂ]l}l nepemeujerust obvekma c ompuvl8oM om cemu HYKHO:

1.
Bri0pats crpenky OObEKT, HakaB KHOIIKY ~ HAa MaHeJId UHCTPYMEHTOB;

2. YCTaHOBHTB KypCOp Ha IepeMelnacMbiii 00beKT (CHMBOJ MITH Y94aCTOK);
3. Haxartsb u He oTmyckars knasuiry Shift;

4. Haxats JIeByIO KIIABUIIY MBIIIH U, HE OTIyCKas ee, HayaTh nepemeinenue. (cm. Puc.5.57 b). Iocne Hauana
nepemenieHus kiaasumry Shift MoxHO OTIyCTHTS.

Pucynok 5.57. Ilepemenienne 00beKTa ¢ OTPHIBOM OT CETH

5. IlepemecTuTb OOBEKT B HOBOE MOJIOKEHHE;
6. OTIyCTHThH JIEBYIO KJIABHUIILY MBILIH, IJIs 3aBEpUICHUs nepeMeieHus. (cMm. Puc.5.57¢).

K

Ipumeyanue

Orta oneparys UCTIOJb3YeTCsl KaK MPOMEXKyTOUYHas! (HalpuMep, JUIsl BHEJPEHU Ipyroro o0bekTa
BMeECTO yOpaHHOTO.

B pesynbrate 00BEKT OBIT IEepeMemieH, NMPH 3TOM TOMOJOTHYECKasl CBSI3b YYACTKOB C ITHM OOBEKTOM
HapyIIWIACh.

NMoBOPOT CUMBOSILHOIO O0OLEKTA

HOBOpOT CHUMBOJIA y3JI0OBOI'O 00BbEKTa HE U3MEHSIET MECTOIOI0KEHNE 00BEKTA HH TEM 00JIe€ TOMOIOTUIO CETH.
HpOCTO HWHOTJ1a BOSHHUKACT HGOGXO}II/IMOCTB TMMOBEPHYTH CUMBOJI, IO ONIPEACIICHHBIM YIJIOM JUJIA YIIYYIICHUA
HarjaIaJHOCTHU U YUTACMOCTH I/I306pa)l(eHI/IH CCTH.

I[J'IH IMOBOPOTAa CUMBOJIA HYKHO!

Bri6pats ctpenky OObeKT, HaXkaB KHOTIKY ~ Ha NaHeJIn HHCTPYMEHTOB;
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5.7.1.3.

5.7.1.4.

2.
BrigenuTs onpeneaeHHbIi CHMBOJIBHBIN 00BEKT. JIJIsl 9TOTO HY)KHO YCTAaHOBUTH HAa HETO KYpCOp M HAXKATh

JIEBYIO KJIaBUIIY MbIIIH. CHMBOJI BBIETUTCS IPIMOYTOJIBLHOM 06JIACTHIO ¢ HEGOJIBIINM KPYKKOM B OJHOM
u3 ee yrios. (cM. Puc.5.58 b).

a b)

Pucynok 5.58. IToBopoT y3.10Boro o0beKkTa

3

IMoasecTn Kypcop K Kpy»KKy B YTIIy BBIIEICHHOM 00/1aCT! ¥ HAXKaTh, HE OTITYCKas, JIEBYIO KIIABUIITY MBIIIIH;

4.
IMepemeriast MblIiib, TOBOpAYUBANUTE CUMBOJ J0 HYXKHOTO yria. (cMm. Puc.5.58¢C);

5.
OTIyCTHUTH JICBYIO KJIABHIITY MBIIIIH, JJIs 3aBEpIICHUs nepemerieHus. (cM. Puc.5.58d ).

Oyo6nupoBaHue 0AMHOYHOIro 06 bLeKTa

Hdy6mupoBanne o0beKkTa SABISETCS OJHUM M3 CIIOCOOOB CO3MaHUS HOBOT'O 00BeKTa. B kadecTBe HCXOTHOTO
OTMEUaeTCsl OJIMH U3 CYIECTBYIOUINX OOBEKTOB CIIOS, U Ha YKa3aHHOM MECTE CO3/1aeTCsl HOBBI OOBEKT C TeM
JKE THUTIOM, PEKHMOM H TOH ke (OPMBI, UTO M UCXOAHBIN. JleHCTBUS Mpu MyOJMPOBAaHHKM OOBEKTA MOYTH
MTOJTHOCTHIO COBITAJAIOT C IEPEeMEIIeHHEeM 00BhEeKTa C OTPBHIBOM OT ceTH. {1 myOnmpoBaHus 00beKTa HyKHO:

Jus my6nupoBaHust 00bEKTa HYKHO:

1.
Bri6pats ctpenky OOBEeKT, Ha’kaB KHOTIKY > HAa IaHEJIU UHCTPYMEHTOB;

2. YCTaHOBHTH Kypcop Ha HCXOHBIH 0OBEKT;
3. Haxarthb ieBy1o KJIaBuIlly MBIIIH U, HE OTITyCKas ee, Ha4aTh IepeMelIeHHe.

IlepemecTuTs 00BEKT B HOBOE MOJOKeHHE. He oTIyckas KHONKY MBIIIH, HaxaTh Kiasunry Ctrl, psaoom c
KypCOPOM HOSIBUTCS

OtmycTuTh JeBy1o KHOTKY MbImH. [Tocne sToro knasuiry Ctrl MoxxHO oTiycTuTh. Mcxoanslii 00beKT OyneT
MIpoAyOINPOBAaH B HOBOE MECTO.

CmMeHa TUna unum pexuma obbekTa

YacTo BO3HUKAET HEOOXOJUMOCTh H3MEHHUTH OJINH OOBEKT CETH Ha APYTOH, WIIM H3MEHHUTH PEKUM €ro paboTHI.
Hampumep, npeBpaTUTh y3eil B TEIUIOBYIO KAMEPY WIIM CMEHUTh PEXUM Y4acTKa Ha OTKJIIOUEH.

Jlst cMeHBI THIa/pexuMa 00beKTa HY)KHO:

Bri6pats ctpenky OOBEKT, HaXxkaB KHOIIKY > HAa [TaHEJIU UHCTPYMEHTOB;

2.
Y cTaHOBHUTH KypcOp Ha ONPEAETICHHBIA 00BEKT U ABaKIBI IIEIKHY T JIeBOH KiaBumeil Mprmi. Ha sxpane

nosiBuTcs puanor Cuena pescuma (cM. Puc.5.59).
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Cmena pexuma |u‘

Tur:

WeTodHir
Haen
MNarpeiurens
HacocHan oTaHuuA
Janeumka

m

MNeperbmka
0G0 eHHEIR NOTpEgUTEE

Pesm:

UTKEbITa
[

[ OTmeHa ]

ok ]

[ Cnpaeka ]

Pucynok 5.59. CmeHna pe:xxnma 1Jis y3JI0BOT0 00BEKTA

3

B BepxHeii yacTn okHa BeIOpaTh T 00bekTa. Hanpumep, 3ansirkka;

BriOpaTs pexnum 11 00beKTa B HIDKHEH yacTH okHa. Hanpumep, 3akpeira;
5

Haxartp knoniky OK muist coxpaneHus: n3MeHEHH 1 BbIxoja. J[iis 0Tkaza oT M3MEeHEeHHH Ha)KaTh KHOIIKY
Ommena.

K

IHpumeyanue

Kuonka Cmenumo Hanpaejienue 1MOsABIISICTCA TOJBKO CCIIN M3MEHSAEMBIH OOBEKT - Y4acCToOK.
Haxxatue KHONKM U3MEHSET HallpaBJICHUEC YYacCTKa Ha MPOTUBOIIOJIOKHOC.

5.7.1.5. CMeHa HanpaBrieHUA y4yacTKa TennoBou ceTu

I[J'I?[ CMCHBI HAIIpaBJICHU Y1ACTKa CICAYCT:

1.
Bribpath crpesnky OObeKT, HaXkaB KHOIIKY ~ HAa MTaHeJI! HHCTPYMEHTOB;

2. YCTaHOBHTH KypcOp Ha OIIpeIeNICHHBII YYacTOK U ABaXKIbI MIEIKHYTh JICBOH KiTaBuIIel M. Ha sxpane
nosiButcs quanor Cmena pescuma (cm. Puc.5.60).

CmeHa pexvma (9] & |

Y
B cnomMoraTensHe y4acTok

| [ CreHuTE HaNpaENEHKE ]

Pestn:

B rntoyes

’ oK |
OTk.MOY. NOLEIOWMEA TP, ’ D‘J:\}EHEI ]

’ Crpaeka ]

Pucynok 5.60. CmeHna pe:kuma 115 y3J10BOr0 00beKTa

3. Haxatsn KHOIIKY Cmenumo Hanpaejienue. HaxxaTtne xHOIKHM MEHSET HanpaBJICHUC YYaCTKa Ha
IIPOTHUBOITIOJIOKHOC,
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5.7.1.6. YoaneHne oObekTa

s ynanenns o0beKTa HyKHO:

1.
Bribpats ctpenky OOBeKT, HaskaB KHOIIKY > TTaHeJI MHCTPYMEHTOB,

2. OT™MeTuTh ynansieMblii 00beKT. 1 3TOro HyXHO yCTaHOBHUTH HA HETO KyPCOp M HaXaTh JIEBYIO KIABHIITY
MbIH. OTMe4YeHHBIH 00BEKT U3MEHHUT IIBET;

3.
Haxarp wiaBumy Del Ha kmaBuatype winm KHOIKY X MIaHEJIN WHCTPYMEHTOB. Takxe MOXHO clenaTh

IIEITIOK MPaBOi KHONIKOW MBITIH ¥ BEIOpaTs Yoanums.

BrieneHHBIN O0BEKT YOATUTCA.

5.7.1.7. Pa3bneHune y4yacTka Ha ABa y3noBbiM 06bekToMm (BBoa o6bekTa
Ha CyLWecTBYHLLYIO CeTb)

Bceraa BO3HHUKACT HCO6XOJII/IMOCTI) BCTAaBUTb O6’I)CKT Ha yxKe BBC}IGHHLIﬁ Y4acCTOK CETH. C[[eﬂaTI) 9TO MOXHO
B II000# TOUYKe y4acTKa, KpoMe Ha4ana u KoHIa. [Ipu BCcTaBke 00beKTa Ha CYIIECTBYIOIIUHA Y4aCTOK, 3TOT
y4YacTOK pa30UBaeTCs Ha JIBA yUaCTKa: OJIMH Mepejl 00bEKTOM, JPYTOi moce.

Jnst pa3OreHus y4acTKka Hy»KHO:

1. ]
Be16paTh cTpenky Y361, HaXkaB KHOIIKY ™ ranesm MHCTPYMEHTOB;

2. OTMETHTh TOYKY BCTaBKH Ha y4acTKe, JUIsl 3TOr0 MOABECTH KypCop K IperoaraeMoi Touke pa3oueHus
1 HaXaTh JIEBYIO KIABWIIY MbIIHK. MecTo Ha OTpe3Ke OTOOpa3sHTCS KpPYXKKOM, B TOUKE Ieperoma -
kBazpatukoM (cM. Puc.5.61b);

3. &

HaxaTb KHONIKY 2 ya manemn WHCTPYMEHTOB WM IIEIKHYB MIPaBOil KHOMKOM MBIIIN BEIOpaThBcTaBuTh
CHUMBOJIbHBIN 00beKT. OKPOETCsI BCIIBIBAIOIIEE OKOIIKO 0OBEKTOB PEIAKTHPYEMOT'O CIIOS;

4. U3 criucka 00bEKTOB BHIOPATh HY)KHBIA M HAXKaTh JIEBYIO KJIABUIINY MBIIIH. BeiOpaHHbIi 00beKT OymeT
n3obpaxkeH Ha cxeme. (cMm. Puc.5.61 c).

a) c)

PucyHnok 5.61. BcraBka 00beKTa Ha CyIIECTBYIOIIYIO CeTh

5.7.1.8. O6beauHeHMe nocrneaoBaTeNibHO COeAUHEHHbIX Y4acTKOB
(YpaneHne o6bekTa ¢ HAaHECEHHOM CeTH)

Ecmu Ha cetn ycTaHOBIIEH O0BEKT, KOTOPBIN CBSA3aH TOJIBKO C ABYMS ydacTkamu (Puc.5.62), To ero MoxHO
YT, TAKAM 00pa3oM, 4TO /IBa CBS3aHHBIX C HUM y4acTKa OOBEIMHATCS B OJIMH, a HA MECTE YAaJIEHHOTO
y3na Oyer Touka nepenomMa 00 AMHEHHOTO YYacTKa.

B ommume ot mpoctoro ymaneHus o0pexta (depe3 Del) mpu koTopoMm HapyImaercsi CBSI3aHHOCTb, B 3TOM
cilyyae, HECMOTPsI Ha M3MEHEHHE TOIIOJIOTHH (CETh YMEHbIAeTCs Ha OAWH y3€l M OJJHO pedpo), CBSI3HOCTh
CeTH HEe HapyIaeTcs, T.K. IPOMCXOANT 00bEMHEHNE YIACTKOB.

Jlist 0ObeTMHEHNST YYACTKOB € OOIIMM y3J7I0M HYXKHO:

o
BriOpatb cTpenky Y3i1bl, Ha)XaB KHOIIKY * nanenn HHCTPYMEHTOB;
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2.
OtmetuTs yrnamsseMslii y3ein. IlogsecTu Kypcop K y370BOMY OOBEKTY M Ha)KaTh JICBYIO KIIABHIIY MBIIIH

(cMm. Puc.5.62 b).

a) T \ > .
B | o » O
c) O .

Pucynok 5.62. Yiajienue o0beKTa ¢ HAHECEHHOI ceTH

3. =
Haxarp kHONKY £ pa mamenn WHCTPYMEHTOB JINOO WIENKHYTh NMPaBOW KHOIKOW MBIINIM M BHIOPATh

Hcekmouumo cumeonvnutii oo6vexm. (cM. Puc.5.62c).

K

IHpumeyanue

Ecnu ancno cBs3eit 0oTMEUSHHOTO y3J1a OTIIMYHO OT ABYX, HUYCTO HC HpOHSOﬁILCT. B MNPOTUBHOM
ClIy4dac y3¢JI YAAJIUTCs, U IBa YUACTKaA MPEBPATATCA B OJUH.

5.7.2. PegaktupoBaHue 351IeMeHTOB O0bLeKTa

HOH PCAAKTUPOBAHNUEM 3JICMCHTOB 00BeKTa NoApPa3yMEBAKOTCA OIICpalluU C yH4aCTUEM OTACIIbHBIX 3JICMCHTOB
Y4aCTKOB, TAKUX KaK OTPE3KU U TOYKH IEpejioMa:

m [lepemenienue y3na;

m [lepemernienue oTpeska;

m J[o6aBiieHre TOUKH Mepeoma;
m YjiaieHre TOUKH TIepeioMa,;

m [lepenpussizka yyacrtka.

5.7.3. NepemelueHune y3na

JIr060i1 y>xe HaHECEHHBIN Ha KapTy y3€JI MOXKHO IIePEeMECTHTb. JJ1s TOT0, YTOOBI MEPEHECTH y3ell Hy)KHO:

a
Br16pats cTpenky Y3ibl, HaXaB KHOTIKY M 1a nanemn HHCTPYMEHTOB;

2.
IoaBecTu Kypcop K y3i1y U HaXaTb JICBYIO KJIaBHIIy MbIH. (cM. Puc.5.63 b).
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a}D ]./

b [} 1

C}D

N

20— _—@

Pucynok 5.63. Ilepemerienue y3ia

3.
He oTmyckas kiaBuIlly nepeMecTHTh y3el Ha HyHoe MecTo (cM. Puc.5.63¢);

4.
OTNyCTUTH KJIABHIITY MBIIIH JJIsI OKOHYaHUS repemenienus ysna. (cM. Puc.5.63d);

5.
To4HO TakuM ke 00pa3oM MOXKHO MEPEHECTH J00OW CHMBOJIBHBIH OOBEKT, TOJNBKO MPH BBHINOJTHEHUH

MyHKTa 2 HaJ[0 0053aTEIHHO MOIACTh B TOYKY MPUBS3KH 00BheKTa (KaK MPaBHIIO — 3TO IIEHTP 00BEKTA).

5.7.4. NepemellueHne oTpeska

JIr0060it HaHEeCEHHBI OTPE30K, YUACTOK CETH MOXKHO MEPEHECTH C OJJHOrO MecTa Ha apyroe. J[s mepeHoca
OTpe3Ka HaJo:

1. o
BriOpats cTpenky ¥Y3ast, HaxkaB KHOIIKY M 1 nanen HUHCTPYMEHTOB;

2. Jlng nepeHoca OTpe3ka BMECTE CO CBSI3aHHBIMH C HUIM OOBEKTaMH ITIOJIBECTH KYPCOp K OTPE3Ky M HaXaTh
JIEBYIO KJIABUIITY MBILIN, HE OTIYCKas KJIABHIIy HEPEMECTUTh OTPE30K Ha HyKHOe MecTo (cM. Prc.5.64b);

3. OTmyCTUTP KJIABHIIY MBIIIH [T OKOHYAHUS TIEPEMEIeHust OTpe3ka (cM. Puc.5.64c¢).

—@

a) D b) c)

Pucynok 5.64. Ilepemenienue orpe3ka

5.7.5. Jlo6baBrneHne TOYKM nepesioma

Ha nr060M HaHECEHHOM YYacTKE CETH MOXKHO CO3[aTh HEPEesoM ABYMs crocobamu. J{iist CO3MaHus TOUKH
riepesioMa MepBbIM CIIoco00M HEOOXOJUMO:

Br16paTh cTpenky Y3iibl, HakaB KHOIIKY » nanemu MHCTPYMEHTOB;

2.
OTMeTuTh TOUKY pa30orueHus Ha ygacTke. [lonBecTr Kypcop K IpeamnonaraeMoi ToUKe ImepesioMa 1 HaXkaTh

JIEBYIO KJIABHIITY MBI, MecTo mepenomMa Ha OTpe3ke 0ToOpa3uTces KpykkoMm (cM. Puc.5.65a);
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3

) o .. . N
Haxath KHONIKY = Ha aHeJ M HHCTPYMEHTOB WK WIEIKHY Th IPABO KHOIIKOM MbILIH U BHIOPaTh [00aBHTH
TOYKy nepesioMa. Ha yuacTke mosiBuTCs TouKa repesoma (cM. Puc.5.65h).

Bropoii crioco6 co3paHus TOUKH MepesioMa:

1. g
BeiOpaTs cTpenky Y3ibl, HaXKaB KHOIIKY ® nanemm HWHCTPYMEHTOB,

2. TloasecTn Kypcop K IpeAronaraeMoii Touke repesoMa u, yaepxkusas kinasuiry Cirl, Haxats j1eByro KiaBuIiry
MmbImu (cM. Puc.5.65 b.

o @ = ®

a) b) c)

Pucynok 5.65. /lo6aBi1eHune TOUKHU nepejioma

3. Bbuta co3mana HOBast TOUKa TIepeioMa Ha y4acTKe, TIOoCiIe 9€ro MPH He0OXOAUMOCTH YIaCTOK CETH MOKHO
n3oruyTh (Puc.5.65c).

5.7.6. YpaneHue TOYKM nepernoma

OmnO0YHO BBEICHHBIN WM JIMITHUN y3€l Ha Yy9acTKE MOXHO YAAJINUTh, THOO yKa3bIBas yAAIIEMYIO TOUKY
Ha KapTe, 1100 yKa3blBas ee B IaHeJi CBOMCTB. 1Sl ylalieHnsl TOYKH IiepesioMa IEepBBIM CIIOCOO0M HYKHO:

1. o
BrIOpath cTpenky Y3ibl, Ha)kaB KHOIIKY » nanemn UHCTPYMEHTOB;

2. OTMETUTh YAASIEMBbIH y3eIl, /IS 3TOT0 MOJBECTH KypCop K YAAIIEeMOMY y3JIy M HAKATh JICBYIO KIABHUIIY
Mbiin. OTMEUeHHBIN y3ei1 OyIeT BbIACIeH KBapaToM YepHoro 1Beta (cM. Puc.5.66b);

3. HaxaTs KHOTIKY  IaHEIM MHCTPYMEHTOB MiH Kiasuury Delete KIaBuaTypsl, THOO IEIKHYTh HPaBOil
KHOTIKOM MBI U BBIOpaTh Yoanums mouky nepenoma. Touka nepenoma OyaeT ynaneHa M y4acTOK
ABTOMATHUYECKH BBIIPAMHUTCS. (cM. Puc.5.66C).

N

& O

a) b) ©)

Pucynok 5.66. YianeHue ToUKkH nepejioma

BozmoskeH BTOpoii crtocod yaaneHns TOUKH epeoMa:

Haxatp KHOIIKY Ilanens ceoiicme .B IMpaBOM 4YaCTU 3KpaHa IMOABUTCA OKHO Ceoucmsa;

" BoiOpath CTpENKy V3ibl, HAXKAB KHOIKY M nanem HUHCTPYMEHTOB;

3.

HO}IBGCTI/I KypCOp K Y4aCTKy, HAa KOTOPOM HaxXOJUTCA yaaIda€Mas TOUKa, 1 HAXKATh JICBYIO KJIaBUIITYy MBIIIH,
B OKHE CBOMCTB 0T06p33$ITC${ napaMeTpbl yd4aCcTKa: KOOPAUHATHI Haqaanof/'I, KOHEYHOU 1 IMPOMEIKYTOYHBIX
TOYCK, JJIMHA XU a3UMYT HNPOMEKYTOUHBIX OTPE3KOB;

Ilepemerasce B OKHE CBOWCTB, TOYKHA COOTBETCTBYIOIIHE CTPOKE, HA KOTOPOH HaXOAUTCS Kypcop, OyayT
BBIJICJIATHCS YePHBIM KBAAPaTOM;
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" TTocTaBUTH Kypcop Ha CTPOKY, XapaKTEPHU3YIOLLYO YAAISEMYIO TOUKY M HAXKATh Ha KJIaBUATyPe KOMOMHALIUIO
knasur Ctrl+Delete. (cm. Puc.5.67b);

" BblJiesieHHas TOYKA M CTPOKA, COOTBETCTBYIOMIA €i yIaIUTCsI, 8 OTPE30K BhIMpAMUTCS (cM. Puc.5.67¢).

CeolcTEa a X

L\\, 'pynna | PeaakTop

M|, m Y, OiHa | AzudragT
1 B0O00.00 420000 0.00 0.o0
RN7.68 421768 25.00 45.00

3 B000.00 423835 25.00 135.02

b)
CeolicTea - aX
pynna | PeaakTop
M|, m Y, Nmaia | Asunagr
1 500000 420000 000 0.00
<'> . 2 500000 423535 3535 Q0,00
c)

Pucynok 5.67. Yanenue Touku nepesnoma u3 Ilanenn cBoiict

5.7.7. NepenpuBA3Ka y4yacTka

J1J1s IepenprBsI3KU y4acTKa OT OJHOTO 00BEKTa K APYroMy HEOOXOTUMO:

1. o
BriOpats cTpenky Y3ibl, HaKaB KHOIIKY M nanenn HMHCTPYMEHTOB;

2. OTMETHUTD IIEITIKOM TIEPENPHUBSI3BIBACMBIN YHACTOK, IEIKHYB 110 HEMY JICBOI KHOTKOI Mbin. Ha
OTMEUEHHOM Yy4acTKe Oy/IeT OTMEUEHbI TOUKHU repesoma (cMm. Puc.5.68a);

3. TMoxBecTy Kypcop K y3iy y4acTKa, KOTOPbIM HEOOXOAUMO «OTOPBATHY» OT CETH U yIEPKUBAS KIABUILY
Shift Ha kmaBuatype HaxxaTh JICBYIO KJIABHIITY MBIIIIH.

K

IIpumeuanue

Knagumra Shift B maHHOM citydae HUCIONB3yeTCs UISI TOTO, YTOOBI «OTOPBATH» yYaCTOK OT
00BbeKTa.

UL

Pucynoxk 5.68. IlepenpuBs3ka yyacTka
4. Vnep:kuBast ieByro kiaauiry Meimud U Shift oreectu yuactok B cropony (cm. Puc.5.68b). Takum o6paszom,
MBI OTLEIHIH Y4aCTOK OT 00BEKTa;

5. IlemyxoM 7eBOH KHOMKOM MBIMINA «YXBaTUThCS» 32 KOHEUHYIO TOUKY ydacTka. He oTmyckas KiaBHIITy
MBIIIH U yaepkuBas knasuiny Ctrl Ha xiaBuatype moaBecTH KOHEIl y9acTKa K Y3y TPUBA3KH, TIPH 3TOM

o
BHJ Kypcopa H3MEHHUTCS Ha CIIeTyFOIIHil 5 (cM. Puc.5.68c);

6. OTmyCTUTDH KJIABHILY MBILIH [Tl OKOHYAHHS MepenpuBsI3KY yuacTka (cM. Puc.5.68d).
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IIpumeuyanue

K
Knapumia Ctrl B 1aHHOM citydae HCHONB3YETCS AJISI TOTO, YTOOBI YYaCTOK «IIPHUIEIUICT» K
00BEKTY.

5.7.8. KOHTponb owmnboOK npu BBOAE

Jlnst IpoBEepKH NMpPaBHJIBHOCTH HAaHECEHHUSI CXEMBl TEIUIOBOM CETH HEOOXOAMMO INPOU3BECTH IPOBEPKY ee
CBSI3HOCTH, JUIS ONIPE/ICIICHNUS BCE JIH Y3JIbI M yYaCTKH CBSI3aHBI MEXTy c000ii. [IpoBepKy MOXXHO IPOU3BOIHUTH
Kak JUIs TIOJTHOCTBIO HAHECEHHO! CETH, TaK M AJISI TOTOBBIX €€ JacTel.

J1s1 mpoBepky HAZO:

1. CaenaTh aKTUBHBIM CJIOH TEIJIOBOM CETH;

2. ;
Ha nanenu HaBurauuu Haxkats IHouck nymu o

1
3. JleBo# kJIaBHIlIEH MBIIIN YCTAaHOBHUTH (DIaXKOK Ha JIFOOOM OOBEKTE TEIIOBO CeTH (KpOME yUacTKOB);

4. HaxaTh npaByl0 KJIAaBHIIYy MBIIIM M B INMOSBUBIIEMCS MeHIO (cM. Puc.5.69) BwiOpars nyHkr Haiimu
ceéazaunple. Bece HalimeHHbIE OOBEKTHI CETH, B COOTBETCTBUH C BBHIOPAHHBIM ITYHKTOM MEHIO IMOHWCKA,
OKpacsTCs B KPaCHBIN IIBET.

Ha#iti nyTe
HaiTi cEAzZaHHEIE
Haitti ceszaHHele no Halﬁ\basnemm
HaliT cEAZaHHbIE NPOTUE HAMPAENEHMA
Haitn koneua
HaiTi HECBAZaHHEIE
¥ OTmenwTs Bce
OTreHuTs drnarn
OTmennTe pesynsTat
OTrMeHUT NocneaHnid dunar

JoBaewnTe B rpynny

Pucynok 5.69. Ilouck cBA3aHHBIX 00bEKTOB

-
5. J11s OTMEHBI pe3yJIbTaTOB ITOUCKA HaXKaTh Ommena nymu X,

Mo>HO HaliTH Bce CBSI3aHHbBIE 00BEKTHI CETH 10 HAIIPABJIEHHIO OT y3JIa, Ha KOTOPOM OBIJT YCTaHOBIIEH (JIasKOK,
WM TIPOTUB HalpaBJICHMs, [UIs 3TOTO B MEHIO BbIOparh NyHKT Haiimu ceazannsle no nanpasienuro i
Haitmu ceésazannsle npomus Hanpagienus.

CnenyeT YUYUTBIBATH, YTO HAITPABJICHUEC YUaCTKa ONIPEACIACTCA ITPU €TI0 BBOAEC, TO €CTh HAIIPABJICHUE Y4YaCTKa
6yH€T OT HaYaJIbHOM TOYKHU BBOJa K KoHeuHoM Touke. Takxke MoxxHo Haiimu neceszannsle 00bEKTHL. I[J'Iﬂ
IIOKCKa KOJICI] TEIJIOBOM CeTH BLIGpaTI) B MCHIO ITYHKT Haiimu Koibua. Bcee HaﬁﬂeHHHe OOBEKTHI CC€THU, B
COOTBCTCTBHUU C BBI6paHHI>IM ITYHKTOM MEHIO IMOMCKA, OKPacCATCA B KpaCHBII\/’I OBCT.
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'naBa 6. UcxogHble AaHHbIe Ans
BbINOJIHEHUSA UHXXEHEPHbIX pacyeToB

6.1. UcxoaHble AaHHbIe ANA BbINOMHEHUS
Hanago4yHoro u NOBEepPOYHOro pacyeToB

[pexxae yeM NpUCTYNHTH K JII00OMY MHXXEHEPHOMY pacyeTy, He0OXOJIMMO 3aHECTH MUCXOIHbIC JaHHbIE. B
3aBUCHMOCTH OT BHJa INPOBOJAMMOIO pacyera, NOTpeOyeTcs 3aHECTH JONOJHUTENbHbIE JaHHBIE K YXKe
BBE/ICHHBIM, HAIIPHIMED, [UIS pacyeTa ¢ y4eTOM TEIUIOBBIX IOTEPh WIIH IS KOHCTPYKTOPCKOTO pacyeTa.

PexoMeHaaUU 10 3aHECEHHUIO HCXOAHBIX JAHHbIX:

m PexomMenayeTcs cHadana BHECTH MCXOJIHBIE TaHHBIC [UIS y3JIOBBIX OOBEKTOB CETH, TAKUX KaK MCTOYHHK,
TEIJIOBBIE KaMepBl, TOTPEOUTEIH U T. 1., @ 3aTeM yKe [0 y4acTKaM TpyOOIpOBOIOB TEIJIOBOH CETH;

m /{11 Bcex OOBEKTOB CETH, KPOME y4YacTKOB TPYOONPOBOJOB, PEKOMEHAYETCS 3alONHUTH Toyie Name,
HammeHoBaHme ob6bekTa (y3J7a), Tak Kak nH(opMmauus 13 AaHHOTO IOJIS IaeT HATJIAJHOCTh IpU
MIOCTPOCHHH ITbE30METPHIECKUX I'pa(uKOB U UX pacredaTke;

m HanmeHOBaHMS Hadan W KOHIIOB YYaCTKOB TPYOOIPOBOZOB CETH MOYKHO 3aIMCaTh ABTOMATHUYECKH, MIPH
HaJIMYMU HANMEHOBaHM 0OBEKTOB ceTH, moapoOHee cM. pasznen 17.2 « ABToMaTndeckoe 3aHeCeHHE Hadaa
Y KOHIIa Y4acTKOBY», cTp.219;

m [Ipu uzo0paxkeHUH ceTH Ha KapTe (B MaciITade) MOXKHO CUUTATh AJIHHY YYAaCTKOB C KapThl, HOAPOOHEE CM.
pa3zen 17.1 «ABromaTndeckoe 3aHECCHHE JIMHBI ¢ KapThl», cTp.218;

m [Ipexe 4eM MpUCTYIUTh K PaCYETy C YUETOM TEIUIOBBIX MOTEPh U YTEUEK, PEKOMEH Ty eTCsI IPOBECTH pacueT
0e3 ux yuera.

K

IIpumeuanue

Jlnst Bcex 00BEKTOB TEIIIOBOH CeTH (KpOME y4acTKOB) HEOOXOIMMO 331aTh 3HaUeHHe H geo,
TI'eogesmnyeckass OTMETKAa ; M. Ecmn T€OAC3NYCCKUEC OTMCTKN HCHU3BCCTHBI, TO MOYXXHO
MIPUHATH MECTHOCTH IUIOCKOM, 33/1aB Ha BCEX 00BEKTAaX I€0Ae3MYCCKYI0 OTMETKY PABHYIO HYJIIO.
Ieone3nueckas OTMETKA TAK)KE MOXKET OBITh CUMTAHA CO CII0s pelibeda, moapodHee 00 3TOM cM.
pazzmen 17.3 «ABTOMATHYECKOE 3aHECEHHE IeO/IC3UYECKUX OTMETOK OOBEKTOB CETH CO CIOs
penbeday, crp.220u noapaszen «OTMETKH BBICOT C KapTh» paszena « ABTOMATHUECKOS 3aHECCHHE
HCXOJIHBIX JJAHHBIX» pyKoBojcTBa ZUlU™.,

IIJ'IH HaJIaIOYHOTO M TOBEPOYHOTO pacucTa 0e3 yue€Ta TCIUIOBBIX MNOTEPHL CICAYET 3aHECTHU JaHHBIC II0
CJICAYIOUIUM 3JIEMEHTaM CCTU:

N HCTOYHUK;
B [IOTpeOUTENE!

O CHCTeMa OTOIUICHHS;

O cHcTeMa rops4ero BOJ0CHa0KEHHSI.
m L[TTL:

O cHcTeMa OTOIUICHNS;

O cHcTeMa rops4ero BoJ0CHa0KEHHSI.
m 0000MIIeHHBIH TOTPEOUTENb;

B Y4JacCTOK TEIUIOBOM CCTH;
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I/ICXOL[HLIC JAaHHBIC I BBITIOJTHCHUSA UMHKCHCPHBIX paCuCTOB

B HACOCHAs CTaHLIUS;
B JpOCCeNnupyoLIne yCTpoiicTBa:
O BBIYHCIIAEMAas JPOCCENbHas 11aiiba;
O yCTaHaBJIMBaeMas JpOCCeNbHas mIaiiba;
O PEryJATOp PAcIoaraeMoro Haropa;
O peryJsaTop JaBICHHUS;
O peryJaTop pacxona.

Yro6bI IPOBECTH PACUETHI C YYETOM TEIUIOBBIX IOTEPh K BBIMICTIEPEUHCICHHBIM MOTPEOYEeTCs 3aHECTH
JIOTIOJTHUTENbHbIE JaHHBIE:

B 110 HOPMHUPOBAHHBIM NTOTEPSIM;
B C y4eTOM (paKTHUECKOH U3O0ISALUH.

K

IHpumeyanue

[pu 3aHeceHNH MCXOMHBIX JAHHBIX IO 0OBEKTAM TAKXKe MOKHO BOCIIOJIb30BATHCS CBOJHBIMU
Tabmumamu, cM. riaBy 20 «TaOnwier 6a3 JaHHBIX 3JIECMEHTOB TEIIOBOH CeTH», CTP.253

6.1.1. 3aHeceHMe AaHHbIX NO 3fIeMeHTaM ceTHn

6.1.1.1. A\CTOYHUK

J1J1s1 BBITIOJTHEHUSI HAJIAIOYHOTO pacdeTa HaJj0 3aHECTH CIIEAYIONIYI0 HH(OpMALUIO 10 UCTOYHHKY TETJIOBOU
CeTH:

1. Nist, Homep wmcrTouHmra — 3amaercs uudpoi, Hanpumep 1, 2, 31 T.A., O KOJINIECTBY KOTEIBHBIX
Ha npeupusaThH. [locie BHIIOJIHEHNS pacuyeToB ITPUCBOCHHBIH HOMEp HCTOYHHUKA Oy/IET IPOIHCaH Y BceX
00BEKTOB, KOTOpPBIE Oy IyT 3aITUTAHBI OT JAHHOTO NCTOYHHKA;

2. H geo, Teozmesmyeckas OTMETKa, M — 3aJaeTcs OTMETKa OoCH (BepXa) TpyObl, BhIXoJAlIEH U3
JMAaHHOTO ucTOYHWKa. OHAa MOKET aBTOMATHYCCKH OBITh CUMTaHa CO CJ0s peiabeda (cM. pasmen
ABTOMAaTHYECKOE 3aHECEHUE UCXOIHBIX JAHHBIX|OTMETKU BBICOT C KAPTBHL);

3. T1 r, PacyeTHas TeMrneparypa B IojanmeM TpyOOIpOBOIE, °C — 3aJjaeTcs pacueTHOE
3HaUEHUE TEeMIIEPATypbl CETEBOM BOJBI B TOJAIONIEM TPYyOOMPOBOJE, HA KOTOPOE OBUIO BBIMTOJHEHO
MPOCKTUPOBAHKE CUCTEMbI IICHTPATM30BAHHOIO TEILTOCHAOKeH!sI, Hanpumep 150, 130,110,105 win
95°C. MakcumannHoe 3Hauenue 250°C;

4. Thz r, PacuyerHas TeMIeparTypa XOJOLHOM Bomel , °C—3agaercs pacdeTHas TeMIepaTypa
XOJIOJTHOM BOJOTPOBOAHON BOJBI, Hampumep 5, 8 °C. MakcumanbsHoe 3Hauenue 20 ° C. MUHUMAaJIBHOE
3Hauenue 1°C;

5. Tnv r, PacuerHas TeMueparypa HapyxHOI'O Bo34yxa, - C—3alaercspacueTHOE 3HAUCHUE
TEeMIepaTypsl Hapy»KHOTO BO3AyXa, (Hampumep —25, =30, =50 wu 1.4. °C), KOTOpOe MPUHUMAETCS B
cootBercTBuu co CHull. MunnmansHoe 3Hauenue — 60 ° C;

6. H ras, PacyeTHENI pacrnojiaraeMeri HANOp HAa BBIXOLE M3 MCTOYHMKA, M~ 3amaercs
pacUeTHBIN pacIiojlaraeMblii HaImop Ha BBIXO/IE M3 MCTOYHHKA (Pa3sHOCTh MEX/y JaBJICHHEM B MOJAIOIIEM
U JIaBJICHHEM B 00paTHOM TpyOonpoBojax), Harpumep 30, 40, 70, 100 wm. IIpu BbINOTHEHNH HallaIKN
pacyeTHBIN pacroiaraéMplii HalloOp Ha BBIXOJIE U3 UCTOYHMKA MOKHO 3a/1aTh 3aBE€JOMO OUYEHb MAJIECHbKUM
5-10 M, B 3TOM ciydae pacHoiaraeMbplii Harmop Ha HCTOYHHMKE OyneT NomoOpaH aBTOMAaTHYECKH.
MaxkcumanbHoe 3HaueHue 250 M. MUHUMalIbHOE 3HAYECHHE 1M;

7. H obr, PacueTHEI Hamop B OOpaTHOM TPyOONPOBOLE Ha MCTOUHMKE, M - 33HaeTcs
pacdeTHOe 3HaUYCHHE Haropa B 00paTHOM TpyOOIpOBOJIe Ha HCTOYHUKE, Harmpumep 20 , 50 , 100 u T.10.
MeTpoB. PacderHblli Hamop B 00OpaTHOM TpPyOONPOBOJAE 3aJACTCS C YYETOM I'€OJAC3MYCCKON OTMETKH
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I/ICXOHHLIG JAAHHBIC JIA BBIIIOJTHCHUA HAJIAJOYHOTO U IOBEPOYHOI'O pacuCcTOB

PaCITONIOKEHMST HICTOYHHKA, HATIPUMED reojie3ndeckas otMetka 50 MeTpoB, Harop B 06paTHOM TpyOOIpoBoIe
20 MeTpoB, TOTIa PacUeTHHIN HAITOp B 00paTHOM TpyOoIpoBoae Ha nctournke pased 50 + 20 = 70 metpos.
MuHuManbHOe 3HaYeHue OM;

8. Mode, Pexmum paboTh MCTOYHMKA — €CIN B CETH HECKOIBKO HCTOYHHUKOB, TO YKa3bIBACTCS PEXKUM
paboTBl MCTOYHMKA, IJISI 3TOTO CIEAYeT BBIOpaTh COOTBETCTBYIOIIYIO CTPOKY, Ha)kaTb KHONKY U B
OTKPBIBILIEMCS] MEHIO BBIOpATh HEOOX0IMMOE HAaMMEHOBaHUE PEXKHUMa PaOOTHI.

Wcroynnk

o PR D AR &N K
Tekywan sanuce 3anpoc  Baza | Orser 4
Haumeroearue npeanpuaTia -
HaunenosaHue HeTouHuka
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[eonesudeckan oTMETKA, M

Pacuernan TeMneparypa B nogaowem Tpydonposoge,’C

PacueTHaa Temneparypa xonoaHoi soasl,'C

PacueTHaa Temneparypa HapykHoro sosayxa,’C

PacueTHolt pacnonar. Hanop Ha BHIX0AE K3 KCTONHMKA, M

PacueTHeit Hanop & 00paTH. TP-Ae Ha UCTOYHHKE, M

s s S [@
Makcumans bt pacHon Ha NOANKTKY, T/4 Bruaensrbsl HeTOMHUK
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5 MoanuTky HET, PUKCHPOBAH PACTIONATaeMbIil HaNop
anop & NOASIOWEM TP-AE, M MoanuTks HeT, PUKCHPOBAHO a8 NEHHE B 0OpaTHUKe
Naenersie B nogalowem Tp-ae, M -

m

PucyHnok 6.1. Pesxumbl paGoThl HCTOUYHHKA

Pe:xxnmbl paﬁoTbl HCTOYHHUKA

BriaeneHHbIi HCTOYHUK
HcTounuk OynmeT ompenesionuM Mpu paboTe Ha CeTh. B 3TOM cilydae JaHHBIN UCTOYHUK OyIeT
XapaKTePU30BAThCA PACUCTHBIM PACIOaraéMbIM HAIlOPOM, PACUCTHBIM HAMOPOM B OOpaTHOM
TpyOOIPOBOIE 1 MAKCHMATBHOW MOJIHUTKOM CETH, KOTOPYIO OH MOXKET 00ECIIeUHTb.

[MoammTky HET, PUKCUPOBAH pacHoIaraeMbli HaIop
VcTouHuk He MMeeT CBOEH MOINHUTKH, pacnoiaraeMblii Hallop Ha 3TOM HCTOYHHUKE MOJICPKUBACTCS
TIOCTOSIHHBIM, a Harop B 00paTHOM TPyOOIIPOBOIE 3aBUCUT OT PEKMUMa PabOThI CETH U OTIPEAEIISIOIIETO
HCTOYHHUKA.

IMoanutku HeT, GUKCUPOBAHO ABJICHUE B 00paTHUKE
HcTouHuk He IMeeT CBOEH MOAMUTKH, HO MOIZIEP KUBAET HATIOP B 00paTHOM TpyOOMpoOBOIe Ha 3aIAHHOM
YpOBHE, MIPHA 3TOM pAacCIIOJIaTaeMBIii HAITOp MEHSETCS B 3aBHCHMOCTH OT peXhMa paboTHl CeTH H
ONPEIEIIAIOIIEr0 HCTOYHUKA.

IToanuTka HeorpaHUYeHa
Hcrounuk, ¢ 3alaHHBIM PacueTHBIM PACIIOJIaraéMbIM HAOPOM M PacYeTHBIM HAIlOpoOM B 0OpaTHOM
TPyOOIPOBO/IE, UMEIOIINI HEOTPAHUUCHHYO MOIITUTKY.

INoxnuTka orpaHnueHa 3aJaHHBIM 3HAU€HUEM
Hcrounuk, nmeromuii (pMKCHPOBaHHYIO TOJIHUTKY C 3aJJaHHBIM PacYeTHBIM paclojaracMbIM HaIllopoM.
Hanop B obpatHOM TpyOOmpoBOAE HAa MCTOYHHKE OyZET 3aBHCETh OT BEIWYHHBI 3TOH MOIIHUTKH,
pexnma paboTHI CHCTEMBI M COCEIHIUX MCTOYHHMKOB, BKIIFOYCHHBIX B ceTh. B mone Makcumanvnutii
Pacxoo na noonumky, cieayer ykazaTb (GUKCHPOBAHHYIO BEJTMUUHY TOITATKH

9. Glimit, MakcHUMaAJIBHEDNI pPacxon Ha MNOANUTKY, T/d4— VICHOIb3yeTcs TONBKO B TOM Clydae,
KOT/a pexuM paboTsl ncrouHnka «[loammTka orpaHudeHa 3aJaHHBIM 3HAUCHHEM». 3a/1a€TCs] MAKCHMAaJIbHBINA
pacxoz BOJBI Ha MOANHUTKY, Hanpumep 20, 401/4.

I[J'IH BBITIOJIHEHUA TOBEPOUHOI'O pacye€Ta HY>KHO JOIMOJIHUTECIBHO 3aHECTH CICAYIOUIY O I/IH(l)OpMaIII/IIOZ

1. Tl t, Tekymas TeMrnepaTypa BOLE B [oJawmeM Tpy-Ae, °C — 3apmaercs TEKyIIas
TeMIeparypa BOJIbI B TOJAIONIEM TPyOOpoBoie (Ha BEIXO/Ie U3 HCTOYHMKA), HarpuMep 7 0°C mpu TeKymen
Temnepatype Bo3ayxa 4 °C u T.1. JlaHHOe 3HAYeHHUE TOJIKHO 0053aTeIbHO 3a7aBaThCs MPHU BBITOJTHCHUU
MTOBEPOYHOTO PacyeTa;
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2. Tn v_t, Tekymas TeMneparypa HapyXHOI'O BO3OyXa, °C—3amaercs TeKyIlast TEMIeparypa
HApPY>KHOTO BO3AyXa, Hampumep +8, -5, —10, —20u 1.4. °C. [laHHOE 3HaYCHHE JOJDKHO 00sI3aTEIBHO
3aaBaThCs [IPU BBINIOJIHEHUH ITOBEPOYHOTO pacyera.

s pacuera aBapuitHOM CUTyalyy, KOT1a MOJKIFOUEHHAs HArpy3Ka MEHbIIE YCTAHOBJIEHHOM CIIEyeT 3aHECTH:

1. Omax, YcraHoBiIEeHHas TENIOBas MOIHOCTE, I'kajl— JAHHOE II0JIE UCTIONb3YETCs Il pacueTa
aBapUHHOW CHTyalMy, KOTJa IOJAKJIIOYCHHass Harpys3ka OOJblle yCTaHOBJICHHOM Ha McTouHMKe. [Ipm
JOCTIDKEHHUH TPEEIFHOTO 3HAUESHHS MOAKIIOYEHHON HAarpy3KH B TIPOIIECce pacyeTa, OyAeT COOTBETCTBEHHO
CHIDKEHA TEKyIlas TeMIIepaTypa Ha BBIXOJE M3 UCTOYHMKA. B OCTaIbHBIX pacdeTax CIemyeT OCTaBIATh
IyCTBIM, TOT/Ia YCTAHOBJICHHAS TEIJIOBAsi MOIITHOCTb Oy IET paBHATHCS MOJKIIIOUEHHO# Harpys3ke. [lonpobnee

00 3TOM CM. pa3Jien..

CBopHas TabNMIa JAHHBIX 110 HCTOYHUKY NIPUBECHA B pasesnie Tabaumbl 6a3 TaHHBIX 3JIEMEHTOB TETIIOBBIX

ceTei|IcTOUHHK.

6.1.1.2. NMNoTpeburtenn

K TemoBoii cetu noaxtoyaroTCs, Kak NpaBmiIo, YTHIPE BUIa TEIUIOBOH HATrPy3KHU:
B OTOIUICHIE;

B ropsdee BOJOCHA0KEeHHE;

B BCHTHJIALIUA,

B TEXHOJOTHYECKas Harpy3Ka.

[ToTpebutenr MOXKET UMETh OJHY HJIM HECKOJBKO TCIUIOBBIX HAIPY30K MPUCOCAMHCHHBIX K TEIUIOBOM CETH
O pa3IHYHbIM cxeMaM. CXeMa MPUCOSIUHCHUS TSIUIOBOY HArpy3KH 3aBUCHT OT CICAYIOIIUX (HhaKTOPOB:

B croco0a MEeHTPATEHOTO PETYINPOBAHUS;

B Ka4ecTBa CETEBOM BOJIBI;

B COOTHOINICHHUS HATPY3KH OTOILICHUS M TOPSYETO BOJOCHAOKCHUS;

B pPacYETHBIX TEMIEPATYp TEINIOHOCUTEIIS B TEIJIOBOW CETH U CUCTEME OTOIUIEHUS U T. 1.

[Ipu BBHINONHEHUH WHXKXEHEPHBIX PAacyeTOB CHCTEMbI LEHTPAIM30BAaHHOIO TEIUIOCHA0KEHUS HEOOXOIMMO
TaK)KE yYUTHIBATH CTEIICHb aBTOMATH3aI[MU CXEM ITOJIKIIFOUCHHSI TEIUIOBBIX Harpy3ok. [loakiitouaeMble Harpy3Ku
MOTPEOUTENSI MOTYT OBIT!

m He aBTOMATHU3HUPOBAHBI, T.C. HC YCTAHOBJICHO HUKAKOI'O PETYJIHPYIOLICTO 060py,Z[OBaHI/I$I;

m YacTHuHO aBTOMAaTHU3WUPOBAHBI, YCTAHOBJIEH, HAIPUMEp, PETYJSITOp TEMIeparypsl Ha Topsiuee
BOJIOCHA0KEHHE, MU PETYJIATOP pacxo/ia Ha CHCTEMY OTOILICHHS,

m [loaHOCTEIO aBTOMAaTU3UPOBAaHBI, YCTAHOBIIEHBI PETYJISTOPHI HA BCE BUBI MOAKIIOUEHHOM HArPy3KH.
BosmoxkHbie yeTpoicTBa ams peryiaupoBanus.Ha cucremy oromneHust:
m Perynstop pacxona — moaepKUBaeT 3aJJaHHbIH (PaCUETHBIN) PACcX0/1 CETEBOM BOJIbI HA CHCTEMY OTOIIICHHS,

m Perynarop Harpy3ku — NOJAEPKUBAET PACUETHOE KOJUYECTBO TEINIOBOM SHEPTUU HA CUCTEMY OTOIIICHUS
WM HeoOXOMMYIO TEMIEpPaTypy TEIUIOHOCHUTENSI Ha BXOJE B 3Ty CHCTEMY ITyTeM HM3MEHEHHs pacxoja
CETEBOM BOJBI B 3aBUCUMOCTH OT U3MEHEHMSI TEMIIEPATYPHI HAPY>KHOTO BO3AYyXa.

Ha ropstiuee BogocHabxeHue:

m Perymsitop TemiiepaTypsl — HOIEpKUBAIOLINI 33 1aHHY10 TeMHepaTypy Terutonocuresst Ha ' BC, Hanpumep,
60°C.

Ha CUCTEMY BCHTUWJIALIUU:
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m Perynupyrommuii KianaH, U3MEHSIOMNN Pacxo/1 CeTeBOM BOIBI Ha KaJOpUPEPHYIO YCTAHOBKY, HAIIPUMED,
B 3aBUCHMOCTH OT TEMIICPaTypHI BO3/yXa BHYTPH 3AaHUS.

B CJIy4a€ OTCYTCTBUA PETYJIATOPOB HCOGXOZ[I/IMa YCTaHOBKaA APOCCEIUPYIOIHNX yCTpOﬁCTB, OrpaHNMYMBarONInX
pacxon CETEBOM BOBI HA KaXK/IbIM BUJI IOAKIIOUCHHOM Harpysku. Bo3moxxHbIE MecTa YCTAHOBKHU 3THUX yCTpOﬁCTB
IIOKa3aHbI HA CXEMaXx IOAKIIOYCHHUA HOTpC6HTCHCﬁ K TCIIOBOM CETH.

6.1.1.2.1. Undbopmauus no notpedbutento, Heobxoammas AnA BbINOJTHEHMA pac4yeToB

W BroicoTa 3paHus NOTpebuTesis, M- 3aaeTcd BBICOTA 3/IaHMs, €CIM TOYHOM BBICOTHI 3/1aHHS HE
M3BECTHO, MOKHO ITPUHUMATh yCIOBHO 3 METpa Ha 3TaxX;

| HOMep CXeMEl INOOKJIDYCeHMA HOTpeﬁMTeﬂH- BI)I6I/IpaeTCH cXeMa NpUCOCAUHCHMS y3Jia BBOAA,

m PacyeTHas TeMI. CeT. BOAE Ha Bxoje B norpeb., °C- 3a1aeTcsl pacueTHOS 3HAUYCHHE
TEeMIlepaTypbl CETEeBOM BOJBI, Ha KOTOPOE OBLIO BBHINMOJHEHO NPOSKTHPOBAHUE CUCTEM OTOIUICHHS M
BEHTHWIAIMH JaHHOTO noTpeduTernst, Hanpumep 150, 130, 105 wm 95 °C.

HaHHble no cucrteme oTonsneHus nOTpe6V|Tenel7|
HpI/I HaJIM4YKUK CUCTEMBI OTOINNICHUSA HE3aBHUCUMO OT BLI6paHHOI>i CXCMBI H€O6XOI[I/IMO YyKa3aThb:

m PacyeTHas Harpys3Ka Ha OTomjaeHme, I'kaj/4- 3alaeTcd pacyeTHas Harpy3ka Ha CUCTEMY
oToruieHus. 1Ipu OTCYTCTBUM NPOEKTHBIX JaHHBIX PAaCUETHBIC TEIUIOBbIC HAIPY3KH HA OTOILUIEHUE MOLYT
OBITH OmpeneNeHbl 10 HapyKHOMY OOBEMy 3lIaHWS MM MOBEPXHOCTH HarpeBa TEIUIONOTPEOIISIONMIETO
obopynoBanust. Harpyska MoxeT ObITh 3amaHa kKak B ['kan/d Tak u B MBT. Kak n3mMeHNTH enuHMIIBI
U3MEpPEHUI CMOTPUTE HACTPOMKYU pacyeToB;

B KosQduiimeHT M3MEeHEeHMS Harpy3KM OTONJIeHMS- 3aJaeICs IO0Jb30BaTejieM B Ciydae
HEOOXOIUMOCTH YBEIHUCHHS HATPY3KH Ha OTOIUICHHE 110 CPABHEHHIO C PACUCTHBIM 3HAYCHUEM, HAITPUMED,
1.1, 1.2 u t.n. B 3TOM Ciydae pacueTHOE 3HAUCHUE HATPY3KHU HA OTOILICHHE OYIET YBEITUUCHO COOTBETCTBEHHO
Ha 10 wom 20%;

W PacueTHas TeMHn. BOAE Ha Bxoje B CO, °C- 3ajaeTcs pacyeTHOE 3HAUCHUE TEMIIEPaTyphl

TCIJIOHOCHUTCJIA Ha BXOA€ B CUCTEMY OTOIIJICHHS, HA KOTOPOC OBLIO BBIIOJIHECHO MPOCKTUPOBAHUC, 00BIYHO
95 °C;

W PacyeTHas TeMHn. BOLE Ha BExozme u3 CO, °C-3alaercs pacyeTHOE 3HAYCHUE TeMIIEPaTyphl

TCTIJIOHOCUTEJIA HAa BBIXOIE€ N3 CUCTEMbI OTOIIJICHU S, HA KOTOPOEC OBLIO BBIIIOJIHEHO MPOCKTUPOBAHUC, 00BIYHO
70 °C;

m PacueTHas TeMI. BHYTPEHHEero Bosgyxa nAnas CO,°C- 3a1aeTcs pacyeTHOE 3HAYEHHUE
TEeMIIEpPaTypbl BO3AyXa BHYTPH OTAILTMBAEMBIX OMEUIEHUH MPH MPOEKTUPOBAHUHU CUCTEMBI OTOILICHHUS,
Harpumep 20, 18, 16 wiu 10 °C;

B Hajmume perysasTopa Ha OTOIIeHye- BRIONpaeTcs U3 CIIMCKa HaJIMYUe PEryIMpYIOIIero yCTPOHCTBa
Ha CHCTEMY OTOILICHHUS.

3aBucumasi cuctemMa oTonsieHUs noTpedburtenen

,HJ'[H 3aBUCHUMBIX CXEM, C HEIMMOCPECIACTBCHHBIM, J3JICBATOPHBIM WM HACOCHBIM CMCEHICHHUEM HeO6XOJII/IMO
JAOTIOJTHUTCIIBHO 3aHECTHU CICAYIOUYTO I/IH(i)OpMaIII/IIOZ

m PacyeTHEn! pacpnojaraemer; Hamop B CO, M- 3aJaeTcs pacue€THOE 3HAUEHUE PacloyiaraeéMoro
Haropa (pac4eTHOe COIPOTHBICHUE CUCTEMBI OTOILUICHHS, M) TIPH IPOEKTHPOBAHHS CUCTEMBI OTOIIICHUS,
HarpuMmep 1 MeTp BOJ.CT. AJIs JIEBATOPHBIX CXEM NMpUCOeIMHEHHS U 3, 4, 5 M BOJ.CT. U T.JI. 11 HACOCHBIX
CXEM IPUCOEAUHEHMUS.

HeszaBucumas cucrtema otonneHus nOTpQﬁMTEﬂ&ﬁ

Jlnst He3aBHCUMBIX CXEM, HOJAKIIOUEHHBIX Yepe3 TEIUIOOOMEHHBIH ammapar HEoO0XOJMMO JOMOJHHUTEIHHO
3aHECTH CJIC/TYIONIYI0 HH(POPMALHIO:

1. KommmuecrBo cekmmit TO Ha CO- yKa3bIBaeTCs KOJUYECTBO CEKIUH TEIIIIOOOMEHHOTO ammapara Ha
CO wnanpumep 1,2,3 ut.1;
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2. loTepu Hamopa B 1-# cekimmm TO Ha CO, M- yKa3bIBaIOTCS ITOTEPH HAIIOPA B OMHOU CEKIMU
TO na CO, manpumep 0.5, 1, 1.5 M Boa.cT;

3. KosmuecTBO napasienbHex rpynn TO Ha CO- yKa3bIBaeTCs KOIMIECTBO IMapauIeIbHBIX TPYTII
TerioooMeHHoro arnmapara Ha CO;

4. PacueTHas TeMIl.CeT.BOAE Ha Beixome m3 TO, °C-pacyeTHas TEMIL CETEBOM BOJIbI HA BHIXOIE
n3 TO (BbIX0x 20T0 KOHTYpa) HAa CHCTEMY OTOILUICHHS 3aJaeTCs IoIb3oBaTeneM, Hanpumep 95 °C;

5. Pacuernas Temn. cer.BOOE Ha BExone w3 mnorpeb., °C- 3ajaeTcs MOJIb30BATENEM
pacdeTHas TEeMIL. CeT. BOABI Ha BBIXOZE U3 MoTpedbutens (Beixo loro kontypa). Ecim Ha Beixoge n3 CO
(o BTOpoMy KoHTYypY) — 70, TO 3Ta TemMmneparypa JODKHA OBITH BhIle, yeM 70, Hanpumep 75 °C.

Jnst moBepoyHOro pacyera ¢ (paKTHYECKH YCTAHOBJICHHBIM 000pYyIOBaHHEM ClIellyeT yKa3aTh CICIYIOLIYIO
nHpopmanuio:

m DaKkTHYECKH yCTaHOBIEHHOE 000pyIOBaHNUE:

O KoadduumeHT [OPONyCKHOM CHOCOBHOCTM perynsropa CO- 3amaercs koddduiuert
MIPOTYCKHOW CIIOCOOHOCTH PeryisiTopa AaBieHus «moanopa» B CO;

0 HoMep yCTaHOBJIEHHOI'O SJI€BaTOopa-3afaeTcs HoMep (pakTH4eCKH yCTaHOBICHHOTO 3/1eBaTopa,
Hanpumep 1, 2, 3;

O ImaMeTp yCTaHOBJIEHHOI'O COIIA SJIEBATOPA, MM-3aJacTCs3HaueHHe AUaMeTpa haKkTHUeCKH
YCTaHOBIJICHHOTO COILIA 3JIeBaTopa, Harpumep 3, 5, 7 MM.

m YCTaHOBJICHHBIC MIAHOBI HA CHUCTCMY OTOIUICHUS:

O IImaMeTp yCTaHOBJIEHHOJ maybel Ha non.rtp-ne nepen CO, MM- 3aJaeTCsl 3HAYCHUE
JuaMeTpa (paKTHYSCKH yCTaHOBICHHOH MIai0Obl Ha moaroieM Tpyoonposoe nepen CO;

0 KosimyecTBO YyCTaHOBJIEHHEIX mand Ha nox.Tp-Ae nepen CO, mT-3alacTcs KOJIUYECTBO
YCTaHOBJICHHBIX 1Al Ha momaromeM Tpyoorposoe nepen CO;

O IImaMmeTp yCTAHOBJIEHHOM manbel Ha o00p.Tp-ze mnocjge CO, MM- 3aJ]a€TCid 3HAUYCHUE
JIraMeTpa (paKkTHYeCKH yCTaHOBICHHOM maiOrl Ha oOpaTHOM TpyOompoBoae nocie CO;

0 KosimyecTBO yCTaHOBJIEHHBIX mayud Ha obp.Tp-Ae nocse CO, mT-3aJacTcs KOJIUYECTBO
YCTaHOBJICHHBIX I1aii0 Ha oOpaTHOM TpyOomposoe nocie CO.

DaHHble no Cucteme BeHTunsaumum notpedbutenen

HpI/I HaJIMYWH CUCTCMbI BCHTUJIAIIUH HCO6XOZ[I/IMO yKas3aThb:

B PacueTHas HAIPy3Ka Ha BEeHTWMIALML, I'kajs/4d - 3aJaercs MoJb30BaTelleM MO MPOESKTHBHIM
nasHbIM B (I'kan/4). [Ipu OTCYTCTBHU MPOEKTHBIX TaHHBIX pAaCUETHHIC TEIIOBBIC HATPY3KH Ha BEHTHJISIIHIO
MOTYT OBITh ONPE/ICIICHBI IT0 HAPYIKHOMY 00BEMY 37[aHHUS WIIM MOBEPXHOCTH HArPEBa TEIIONOTPEOISIOIIETO
obopynoBanus. Harpyska Moxker ObITh 3amaHa kak B ['kan/da tak 1 B MBT. Kak m3MeHUTHh eTUHUITBI
HM3MEpEHUN CMOTpUTE HACTPONKHU pacyeToB;

B KosQpduimeHT m3MEHeHMs Harpy3Ku BEeHTMISLM/- 33JaeTcs IOoJb30BaTeleM B Clydae
HEeo0XOJMMOCTH YBEIMUECHHS Harpy3KH Ha BEHTUIISIIMIO 10 CPAaBHEHUIO C PACUETHBIM 3HAUCHHUEM, HallpuMep,
1.1, 1.2 u t.n. B sToM ciyuae pacueTHOe 3HAa4€HHE HAarpy3kd Ha BEHTWIIHMIO OyIET YBEINYEeHO
cooTBeTcTBeHHO Ha 10 mau 20%;

B PacyeTHAas TeMIl. HapyXHOT'O BO3Ayxa mis CB, °C-3aJacTcs pacueTHOE 3HAUYCHHUE TEMITEPaTyPhI
Hapy>XHOTO BO3yXa JUIs IIPOSKTHPOBAHUS CUCTEMBI BeHTHWIIIUH, Hanpumep -20,-15, -11 °c u .15

B PacyeTHas TeMI. BHYTPEHHEro Bo3xgyxa niaa CB, °C- 3amaercs pacdeTHOE 3HAYECHHUE
TeMIEPATyphl BO3/lyXa BHYTPU OTAIUTMBAEMbIX TTOMEIICHUI MPU MPOEKTUPOBAHUM CUCTEMbI BEHTUIISLIUH,
Hanpumep 20, 18, 16 uu 10 °C;

W PacueTHEN! pacnojaraeMeri Hamop B CB, M- 3a4aeTcs PacueTHOE 3HAYECHHE PacIojaraeMoro
Haropa (pacuyeTHOE COMPOTURIICHUE Kanopudepa, M BO.CT.) IIPU MPOCKTUPOBAHUS CHCTEMbI BEHTUIISLIUH,
Hanpumep 0.5, 1.0, 1.5 M Bog.cT;
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B Hasume perymupyomero kJjanaHa Ha CB- YKa3bIBaeTCs W3 CIIHCKA HAJIHYIHE PeryINpYIOIMIEro
KJIallaHA Ha CHCTEMY BEHTHJISIIHH.

JIi1s MoBepOYHOTO pacyera ¢ (PaKTHYESCKH YCTAHOBJICHHBIM 00OpYyIOBaHUEM CIIEIyeT yKa3aTh CICIYIOLIYIO
HHPOPMALIUIO:

VYcTaHoBIIEHHBIE IAKOBI HA CUCTEMY BCHTUJIALIAN:

m /aMeTp yCTaHOBJIEHHOM mayObl Ha CHUCTEMY BEHTMIISALMM, MM-33JacTCA3HAYCHHUE THaMETPa
(haKTUYECKH YCTAHOBJICHHOH IAi0bI HA CUCTEMY BCHTWIISALINY,

B Ko/ImMyecTBO yCTaHOBJIEHHEIX WAan® Ha CUCTEMY BEHTMIISLNM, HIIT- 33Ja€TCS KOIMUECTBO
YCTaHOBJICHHBIX IIaii0 Ha CHCTEMY BEHTHJIALHH.

DaHHble no Cucteme MBC noTpebutenen

[lpn HanW4MU CHUCTEMBI TOPSYETO BOJOCHAOXKEHMS, HE3aBUCHMO OT BBHIOPAHHOM CXEMBI HPHCOCIMHEHHMS
ClIeyeT yKa3aThb:

W PacueTHas CpenHss Harpyska Ha I'BC, I'kaJji/u- 3aJaeTcs MOJb30BaTelIeM I10 MIPOCKTHBIM
naHHbM B (I'kan/4). Ilpu OTCYTCTBHM NMPOEKTHBIX AAHHBIX PAacUETHBIC TEIJIOBBbIE HArPy3KH Ha ropsdee
BOJIOCHA0KCHHE MOTYT OBITh ONPENENICHBI IO KOJMYECTBY IMOTPEOHTENEeH ropsdero BoJOCHA0KEHHS, B
cootBetcTBHH ¢ ykazanusamu CHull. Harpyska moxet ObITB 3aaHa Kak B [ 'kan/4 rak u B MBT. Kak n3meHnTSH
€JMHULIBI U3MEPEHUN CMOTPUTE HACTPOUKU PacyeToB;

B KosdduimeHT wmsMeHeHMs Harpyskwu I'BC- 3alaeTcs MOJIb30BaTeNieM B Cilydae HEOOXOIUMOCTH
yBenu4yeHus Harpy3ku Ha ' BC no cpaBHEHHMIO ¢ pacueTHBIM 3Ha4eHHeM, Harpumep, 1.1, 1.2 u T.1. B atom
cllydae pacueTHOe cpenHee 3HaueHue Harpy3ku Ha 'BC Oyaet yBenuueHo cooTBeTcTBeHHO Ha 10 mn 20%;

B UrcyIo kmMTesier- 3aJJaeTCsl KOJIMYECTBO JKUTeNeH I JaHHOTO y3/1a BBOJA, AJI y4eTa YacOBOM
HEpaBHOMEPHOCTH;

m Temneparypa Bomel Ha I'BC, °C-3amaercs TeMIieparypa ropsueit Bozapl, Hanpumep 60, 65 u t.1. °C;
m TeMmeparypa XOJONHOM BOIE, °C-3aaaeTcs TeMIeparypa X0JI0 HO# Bobl, Hampumep 5 °C;

B Hasmume perysisTopa TeMIEPAaTyph- BBIOUPASTCS U3 CIIHCKa HATUYHE PETYIHPYIOIIEro YCTpoiicTBa
Ha cuctemy ['BC.

m ['BC ¢ oTKpBITEIM BOJOPa300poM

o Tlorepu namopa B cucteme I'BC, M - 3amaercs BeJIMYHHA MOTEPH HAMOpa B CHUCTEME TOPSYETO
BOJOCHA0XEHUS.

m [Ipu HaMYuKM NUPKYJIALUOHHON JIMHUU:

o Jlons mupkymsuu ot pacxoga Ha ['BC, % - 3amaercs monst mupkyisiuonHoro pacxoga I'BC ot
CpeIHeYacoBOro pacxoa win cpeanei Harpysku Ha [ BC B npornenTax, Hanpumep 10, 15, 20. Kak sto
cAenaTh CMOTPUTE HACTPOWKH PacUCTOB;

o TemrmepaTypa BOIBI BOIBI B IUPK. KOHTYpe, C - 331aeTCS TeMIIEpaTypa BOIBI B IUPKYIISIIMOHHOM KOHTYpE
I'BC. Ona na 5-10 °C amxke yem temmneparypa Boasl Ha 'BC, nanpumep 45, 50 °C.

m ['BC c 3aKkpbITBIM BO10pa300pOM U OTHOCTYIIEHYATOH CXeMOH

o Kommuectso cexnuii TO I'BC | crynens - yka3piBaeTcst KOJIMYECTBO CEKINI TEITUIOOOMEHHOTO anmnapara
loit crynenu vHa I'BC Hampumep 1, 2, 3 u T.1;

o KommgectBo mapamn. rpynn TO I'BC I crymens - yka3bIBaeTcsi KOJHMYECTBO MapaJICIbHBIX TPYIII
TeriooOMeHHoro anmapara 1oit crynenu Ha ['BC;

o Ilotepu Hamopa B OJHOM ceKnuu | CTyneHH, M - yKa3pIBalOTCS OTEpH Harmopa B ogHoil cekuuu TO 10
crynenu Ha ' BC, narmpumep 0.5, 1, 1.5 m Boj.CT;

o bamancoBslit koapduiuent 3akp.I'BC - ucnonbs3yercs mnpu onpeneneHnd 0anaHCOBOM HAarpy3KH B
HaJIaJOYHOM pacueTe A 3akpbIThix cxeM ['BC. BamancoBas Harpyska ompefensieTcs Kak CpemHss
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Harpy3ka ['BC, ymHOKeHHas Ha O6anmaHCcOBBIN kK0dpduimeHT. KoddhunnueHT no3BoseT morb30BaTenio
peryJMpoBarth BEJIMYMHY HArpy3Kd (M pacxoja) Ha KOTOPYIO MPOU3BOAMTCS Hanajaka. Eciu 3HadeHue
MoJIsL He 3a/1aHO , pacuyeT OepeT 3HadeHue koddduiuenta no ymoruanuto: 1.15 st oqHOCTYIeHYaTo
cxembl, 1.1 as ABYXCTYIEHYATOM CMEIaHHOM, 1.25 i IByXCTYIEHYATO! MOCICA0BATCIBHOM.

[Tpn HaTMYMK TUPKYITALUOHHOM JTMHUN:

o Hons mupkynsmuu ot pacxoma Ha ['BC, % - 3amaetcs mons mupkymsanuonHoro pacxonma I'BC or
CpeIHEeYacoBOTO pacxoja win cpeqHert Harpy3ku Ha I'BC B mpouenTax, Hanpumep 10, 15, 20. Kak 3to
cenaTh CMOTPUTE HACTPOUKU PAacUCTOB;

o Temmneparypa BoJbI BOABI B IPK. KOHTYpe,°C - 3aaeTcs TeMIieparypa BoJIbl B IUPKYJISILIMOHHOM KOHTYpe
I'BC. Ona na 5-10 °C mmxe yem temneparypa Boasl Ha ' BC, manpumep 45, 50 °C.

Cuctema I'BC ¢ 3akpbITBIM BOI0pa300pOM H IBYXCTYIICHYATOH CXEMOH

o Kommuectso cexuuii TO I'BC | ctynens - yka3piBaeTcsi KOJIMUECTBO CEKLIUI TEIUIOOOMEHHOTO armnapara
loit crynenn Ha BC wHampmmep 1, 2, 3 u T.1;

o KomuuectBo napamn. rpynn TO I'BC I crynens - ykasplBaeTcs KOJMYECTBO NapajuICIbHBIX TPYIII
TerooOMeHHoro anmnapata 1oit crynenu Ha 'BC;

o [lorepu Hamopa B 0JHOI cekuuH | CTyneHH, M - yKa3bIBaloTCa OTepH Haropa B oaHoi cexiun TO 1oii
crynern Ha ' BC, manpumep 0.5, 1, 1.5 M Bop.cT;

o Komnuectso cexiuii TO I'BC Il ctynens - yka3pIBaeTCst KOJIMYECTBO CEKIMIN TEINIOOOMEHHOT0 arnapaTa
2ot crynenu Ha 'BC nanpumep 1, 2, 3 u 1.7;

o Komuuecto mapamt. rpynn TO I'BC II crynenp - ykasplBaeTcs KOJIMYECTBO MapaljIeNIbHBIX I'PYyMHII
TEIUTOOOMEHHOT0 anmapara 20 crynern Ha [ BC;

o Ilorepu Hamopa B oHOM cekuuu I cTynenu, M - yka3pIBaroTCs IOTEPH HANopa B OHOM CeKLUHU TO 201
crynenu Ha [ BC, nanpumep 0.5, 1, 1.5 M Boz.CT;

o banmancosrit koaddunuent 3akp.I'BC - ucmonp3yercss Ipu ONIpeNeiIeHHH 0aJaHCOBOW HArpy3KH B
HaJlaJIOYHOM pacdeTe A 3akpbIThix cxeM ['BC. bamancoBas Harpyska omnpeaensercs Kak CpenHss
Harpy3ka ['BC, ymHOXeHHas Ha GanaHcoBblil k03¢ dunuent. KoadduimeHt no3ponser nosap3oBarento
PeryIMpoBaTh BEIMYMHY HAarpy3KH (M pacxopia) Ha KOTOPYIO NMPOM3BOAMTCS Haiajka. Ecian 3HaueHue
OIS HE 3a/1aHo , pacyeT OepeT 3HaueHne Ko QUIeHTa 1Mo ymondanuo: 1.15 1t ogHocTyeH9aTon
cxembl, 1.1 11 nByxcTyneH4yaroi cMemmanioi, 1.25 i By XcTyneH4aTo nocie0BaTelbHOM.

[Tpn HaMUMYM TUPKYIALUOHHOMN JINHUN!

o Jonsa mupkymsiiuu oT pacxona Ha ['BC, % - 3amaercs nons 1mupkyisiuoHHoro pacxoaa I'BC ot
CpeIHeYacoBOTO pacxojia win cpeanel Harpy3ku Ha ' BC B mpomnenrtax, Hanpumep 10, 15, 20. Kak sto
clenaTh CMOTPUTE HACTPOUKH PAacUETOB;

o Temmeparypa BoJIbl BOJIbBI B IIUPK. KOHTYpe,°C - 3a1aeTcs TeMIIepaTypa BOJIbl B IUPKYIISIIMOHHOM KOHTYpE
I'BC. Ona na 5-10 °C Hmxke gem temrieparypa Boasl Ha ' BC, nanpumep 45, 50 °C.

JI71s TOBepOYHOTro pacyera ¢ (JaKTUUECKU YCTaHOBIICHHBIM 000PYIOBaHUEM CIIEYeT yKa3aTh CIIEAYIOIIYI0
nHpopmanuio:

VcraHOBIIEHHEIE [IAHOLI B CHCTEME Topsvcro BOIIOCHEI6)KGHI/I${Z

o /lmaMeTp yCTaHOBIEHHOW IMPKYyJIAHOHHON maiidoer Ha ['BC, MM - 3amaercs 3Ha4eHHE IUaMeTpa
(hakTHUECKH yCTaHOBIEHHOH maiidsr Ha [BC;

o KomiuecTBo yCTaHOBICHHBIX IUPKYJISIMOHHBIX a0 Ha 'BC, mT. - 3a1aeTcss KOMMYECTBO YCTAHOBICHHBIX
maii6 Ha 'BC;

o JlmameTp yCTaHOBICHHOW maiOrl B upKysiuronHoi miuany ' BC, MM - 3amaercs 3HaueHHe THaMeTpa
(haKTHYECKH yCTAaHOBJICHHOW a0l Ha UPKYJIsAHOHHON uHKun ['BC;

o KomudecTBO yCTaHOBIEHHBIX MMAi0 B IUpKysaiuoHHOW nmuHUM ['BC, mT. - 3amaeTcss KOJIMYECTBO
YCTaHOBIICHHBIX a0 Ha MupKysimonHoi muanu 'BC.
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JLis pacueToB cXeM ¢ TEeIUIOOOMEHHBIMH annapaTaMy P Pa3InIHEIX PEKUMaX, CICIyeT 3a1aTh HapaMeTPHI
TETI000MEHHMKA Ha KaKOH-TO M3BECTHBIN pexuM. PacueT cxeM rmotpeduTeneli ¢ mapauieIbHbIM ITOIKITFOUeHIEM
TeroooMenHrka Ha 'BC MOXKHO BBITTOJIHATH Ha:

m JKecTko 3a1aHHBIE UCTIBITATENbHBIE TAPAMETPHI, «3alIUTHIE» B porpamme: T11 = 70, T12 = 30,a
T21u T226epyTcs MO 3HAUYSHUSIM XOJIOJHOH 1 TOpSUIei BOABI, 3aJaHHON Ha MCTOYHHKE;

m VcnbiTaTenpHble TapaMeTphl, KOTOPHIE M0JIb30BaTEIb CaM MOJKET 3aJlaBaTh Ha NOTpeduTesne. ITo MOTYT
OBITH KaK NMPOCKTHBIC MAapaMETphl, TAK W MapaMeTPbl, U3MEPEHHbBIC NPH HCIBITAHUH TEIUIOOOMEHHOTO
anmapara. [TonpoOHee 00 MCTIBITATENBHBIX MapaMeTpax cM. pazzaen 6.1.2 « VcnplTatensHbIE TapaMeTpsl
TEIUI0OOMEHHOT0 ammapara, ctTp.100.

[Tpu meHTpasbHOM pPEryJMpOBaHMM OTIyCKa TEIJIOTHI [0 COBMECTHOM HArpy3ke OTOIUICHHS M TOpS4ero
BOJIOCHAOKEHUS (CKOPPEKTUPOBAHHBIM WJIM TIOBBIIICHHBIA TEMIICPAaTyPHBI TpaduK) W OTCYTCTBHU
aBTOMATHYECKHX yCTPOICTB PeryIMpoBaHHs APOCCEIUPYIOIINE YCTPOUCTBA HIIH OaTaHCUPOBOYHBIC KIIATIAHb
JIOJDKHBI yCTaHABJIMBATHCSI HA aDOHEHTCKOM BBO/IE IIepel TOUKOH 0TOOpa BOABI Ha ropsiuee BOJOCHA0KEeHNE
U peryJIMpoBath J1Ba Buaa Harpy3ku otormienne u 'BC. st aToro ciienyer yka3arh yCTaHOBJICHHbIE IIai0bI
Ha BBOJE!

W JrameTp marOb Ha BBOHE HAa INOL.TPp-HEe, MM- 3aJaeTcd AUaMeTp IIaifObl Ha BBOJAE Ha
MOAAI0IIEM TpyOoIpoBoae;

m KosimuecTBO mar6 Ha BBOIE HAa M[OJK. TPp-IZe, IIT- 3aJacTCsA KOJMYECTBO IIaiid Ha BBOJE Ha
MOJTAIOIEM TPYOOIIPOBO/IE;

m maMeTp marnbe Ha BBoAEe Ha o6p. Tp-Ze, MM- 3aJaeTCs AMaMeTp Iaibbl Ha BBOIE HA
obpaTHOM TPyOOIIPOBOJIE;

m KosmmyecTBO mart6 Ha BBoOme Ha oO6p. Tp-Ie, HIT- 33JaeTcs KOJMYECTBO a0 Ha BBOJC HA
obpaTHOM TpyOOIPOBOIE.

6.1.1.3. UeHTpanbHbiv TennoBoun nyHKT (LITM)

JUis BEIIOJTHEHUS pacyeToB 00s13aTeIbHO HA0 3aHECTH CIEIYIONTYI0 HH(OpMAIHIo:

B Homep cxeMel HOOKJIYeHusa HTI - BLI6I/IpaeTC$I CXeéMa MNpPUCOCAMHCHUS Yy3Jia BBOJA. CxeMbl
MpUBEICHBI B cM. TipuiioxkeHue 1 «CXxeMbl OJKII0YeHUs», CTP.268;

m Crioco6 gmpoccenmpoBarms Ha I[TII- ykasbiBaercs crocod apoccenupoBanus Ha LTI nudpoit ot
0 o 6;

m O- apoccenupoBanue Ha [[TTI He MPOMU3BOIUTCSI, €CIIH ATO HE SABISIETCS 003aTENbHBIM;

m 1- mpoccenupyercs Beixoxn u3 L{TTI Ha oTorUIeHKE, mIaiiba yCTaHABIMBAETCS BCET/Ia Ha MOIAI0IIEM
TpyOOTpoOBOIE;

m 2- apoccemupyertcs Berxox u3 LTI Ha oTormueHue, maiiba ycTaHABITMBAETCS BCera Ha 00paTHOM
TpyOOTpoBOIE;

m 3- apoccenupyetcs Beixo U3 L[TTI Ha oTomeHme, MecTa yCTaHOBKH IIai0 OTIPEIeITIOTCS aBTOMAaTHIECKH;

m 4- ycraHaBiuBaroTcs 1maiioel Ha BBojae B L[TTI (o6mue Ha otomenue u ' BC), mecta ycTaHOBKM T1ait0
OTPEEIIAIOTCS aBTOMATHUECKH;

m 5- ycraHaBnuBaroTcs maiosr Ha BBoze B LITII (obmme Ha otorurenue u I'BC), maiiba ycraHaBinBaeTcs
BCErJa Ha I0JaoleM TpyOOIIpoBOIE;

m 6- ycraHaBmuBaroTcs maiobl Ha BBoae B LITII (oOmme Ha otorutenue u ['BC), maiiba ycraHaBiuBaeTcs
Bcer/ia Ha 00paTHOM TPyOOTIPOBOIE;

m 3anac Hamopa IpH JpOCCEIMPOBAHUY, M - 33Ja€TCs I0JIb30BATENEM 3alac Haopa Ipu IpOCCETMPOBAHUM,
Harpumep 1, 2 1 T.I. METPOB.
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6.1.1.3.1. laHHbIe no cucteme otonneHusa LTI

HpI/I HaJIM4YWH CUCTCMBbI OTOIJICHUA HGOGXOHI/IMO YKa3aThb:

m PacueTHas TeMmrneparTypa Ha Bxone 1 koHTypa, °C-3amaercs pacyeTHOE 3HAUYEHHE

TeMIepaTyphl TEINIOHOCHUTEIIA Ha BXOJIE B IEpBHI KOHTYp, Hanpumep 150, 130, 110 nmm 95°C;

PacuerHas TeMmeparTypa Ha Brexoze 1 koHTypa, °C-3amaercs pacueTHOE 3HAaUCHHE
TeMIepaTyphl TEIUIOHOCHUTEISI Ha BRIXO/IE M3 IIEPBOTO KOHTYpa, Hapumep 75, 80 °C;

PacuerHas TeMmepaTypa Ha Bxoje 2 KOHTypa, ~C- 3amaercs pacueTHOE 3HAYCHHE
TeMIepaTypbl TEIUIOHOCUTEINSI Ha BXOJIE BO BTOPOil KoHTYp, Hanpumep 70°C;

PacuyeTHas TeMmepaTypa Ha BExoge 2 KOHTypa, - C-3amaercs pacueTHOe 3HAYCHHE
TeMIIEpaTyphl TEINIOHOCUTEIS Ha BBIXOJI€ U3 BTOPOTO KOHTYpa, Hanpumep 95°C;

PacueTHas TeMmnepaTypa BHYyTp. Bosgyxa ngiasa CO, °C- 3amaercs pacdeTHOE 3HAYCHUE
TeMIIEpaTypsl BO3AyXa BHYTPHU OTAINIMBAEMbIX NOMELIEHUI NPU MPOEKTUPOBAHUU CUCTEMbI OTOILIIEHMS,
Hanpumep 20, 18, 16 umu 10°C;

PacueTHas TeMIepaTypa HapyXHOI'O BO3Hyxa, C-3alaercs pacdeTHOE 3HAYCHHE TEMIICPATyPhl
HapyXHOTO BO31yXa, KOTOpoe npuHuMaetcs B coorBerctBuu co CHull, Hampumep -30, - 35°C.

3aBucumas cucrema ororuieHust LITII

O Pacnojiaraemsit Harop BTOPOI'O KOHTYypa, M.-IpU HE3aBUCUMOM MOJAKIIOYCHUU CUCTEMBI
OTOIIJICHUA 3aJaCTCA pacnonaraeMHﬁ Hamop BTOPOIr'0 KOHTYypa,

O Harmop B OOpaTHMKE BTOPOI'O KOHTYpPAa, M- IIPH HE3aBUCHUMOM IOJKIIOYEHHN CHCTEMBI
OTOIUICHHMS 33aeTCs HAllop B 0OpaTHOM TPyOOIIpOBOAE BTOPOro KOHTYpa. PacdeTHbIi Harop B 00paTHOM
TpyOOIPOBO/IE 3a]a€TCsI C YUETOM IreoIe3uueckor oTMeTKH pacnonoxenus L{TTI, Hanpumep reonezndeckas
otrmetka 50 MeTpoB, Harop B oOpaTHOM TpyOonpoBoae 20 METpOB, TOr/Ia pacYETHBIN HAop B 00paTHOM
TpyOonporoze paseH 50 + 20 = 70 meTpos.

HeszaBucumas cuctema ororenus L[TI1

O PacroJjiaraeMsit Harop BTOpPOI'O KOHTypa, M-T1IpH HE3ABUCUMOM MOJKIIOYCHUN CUCTEMbBI
OTOINICHHUSA 3a0a€TCA pacnonaraeMHﬁ Hamop BTOPOI'0 KOHTYypa,

O Hamop B OOpaTHMKE BTOPOI'O KOHTYpPAa, M- IIPH HE3aBUCHMOM IOJKIIOYEHHN CHCTEMBI
OTOIUICHHMS 331a€TCs HAIlop B 0OpaTHOM TPyOOIIpOBOIE€ BTOPOro KOHTYpa. PacueTHbIi Harop B 00paTHOM
TpyOOIPOBO/IE 3a]a€TCsI C YUETOM Te0/Ie3uuecKoi oTMeTKH pacnionoxenus L{TTI, Hanpumep reonezndeckas
ormetka 50 MeTpoB, Harop B oOpaTHOM TpyOonpoBoe 20 METpOB, TOr/Ia paCUYETHBIN HAop B 00paTHOM
TpyOonporoze paseH 50 + 20 = 70 MeTpoB;

o KosmmuecTBo cerkmmy TO Ha CO- 3agaeTcs MOJb30BaTeNleM KoaudecTBo cekuuid TO, Hampumep,
1,2,3ur.n;

O Iorepm Hanopa B 1-1 cekummu TO Ha CO, M-3aJar0OTCs MOJI30BATEIEM IIOTEPH HAIIOPa B
TerIooOMeHHOM amnmnapate, Hanpumep, 0.1, 0.2, 0.3, m;

O KosmmyecTBO napajuiesbHEX rpynn TO Ha CO- 3aJaeTcs KOJIMYECTBO IapajuIeIbHbIX IPYIII
TO, nampumep, 1, 2, 3 u T.1.

HcnpiTaTenbHbie napamMeTphbl TEII000MEHHOI0 arrapara:

m Jici. TemMmepaTypa BOIEH Ha Bxoge 1 KOHTypa, °C-3aJaeTcs TeMIIEpaTypa BOJBI HA BXOJE

1 KOHTYpa 110 pe3yJibTaTaM I/ICHBITaHPlﬁ, €CJIM UCIIBITAHUS HE TPOBOJAMUIIUCH, 3a/1a€TCA IPOCKTHOC 3HAYCHUC.
HOZ{pO6H€C 00 MCIBITATEILHBIX napaMeTpax CMOTPUTE pa3Aeyl UCIIBITATCIIbHBIC [TapaMETPhI TO,

m Jcri. TeMrnepaTypa BOIE Ha BExome 1 KOHTypa, °C-3aJaeTcs TeMIepaTypa BOJIbI Ha BBIXOJIE

1 xoHTYpa 1o pe3ybpTaTaM HCIBITAHNH, €CIIM HCTIBITAaHMUS He IPOBOAMIINCE, 3aJaeTCs MPOEKTHOE 3HAUCHHUE.
[MonpoGHee 00 HCHBITATENBHBIX TAPAMETPAX CMOTPUTE pa3ziel UCIbITaTeNbHbIe TapaMmeTpsl TO;
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m Jcrn. TeMmnepaTypa BOIE Ha Bxoge 2 KOHTypa, °C-3amaeTcs TeMIepaTypa BOIbI Ha BXOJE
2 KOHTYpa 10 pe3yJIbTaTaM UCIIBITAHUIA, SCIIA UCTIBITAHUS HE IPOBOIUINCH, 331aCTCSI IPOCKTHOE 3HAUCHHE.
ITonpo6uee 06 NCTBITaTENBHBIX TAPAMETPAX CMOTPHUTE pa3ell HCIBITaTebHbIe mapaMeTpsl TO;

W Jicri. TeMrnepaTypa BOIE Ha BEIXOOe 2 KOHTypa, °C-3aJaeTcs TeMIEpaTypa BOJIbI Ha BHIXOE
2 KOHTYpa 0 pe3yJIbTaTaM UCTIBITAHHIA, €CIIA UCTIBITAHUS HE TPOBOIUIIUCH, 331aCTCSI IPOCKTHOE 3HAUCHHE.
IToxpoOHee 06 UCTIBITATEIBHBIX TTApAMETPaX CMOTPUTE Pa3Jell UCTIBITATeNIbHBIC TapameTpsl TO.

[MoapoGHee 00 UCHBITATENBHBIX ApaMETPax MOXHO Y3HATh B pasnelie cM. pasaen 6.1.2 « McnbiTaTenbHble
rapameTpsl TEIUI00OMEHHOT O arnmapara, crp.100

J171st HOBEpOYHOTO pacueTa CIeayeT JOMOIHUTEIBHO YKa3aTh CIeIyONyo nH(popManuio:

m Tekymas TeMIepaTypa HapyXHOro Bo3myxa, - C- 3aJaeTcs MOJNB30BATEIEM TEKYIIast
TeMIiepaTypa Hapy>kHero Bo3ayxa, Harnpumep 8,0,-10,-26 °C;

m Jcn. pacxon 1 koHTypa, T/4Y-3aJaeTcs MOJIb30BATENEM UCIBITaTENbHBIA pacxos 1 KoHTypa no
pe3ynbpTaTaM HCUBITAaHUHA. Ecnm mcmbITaHWS HE MPOBOIMINCH, TO JJIS HAJIaJOYHOTO pacdeTa 3aJacTcs
paBHbIM 0. J171s1 MOBEPOYHOT0 pacyera MOXHO 331aTh IPOSKTHOE 3HAUYCHHE;

B Jicri. pacxon 2 KOHTYypa, T /Y- 3aJ]aeTCS IIOJIb30BaTEIICM HCIBITATSIbLHBIN pacxon 2 KOHTYpa 1o
pe3ysibTaTtaM HUCIBITaHUM. EcM uchbpITaHuS HE MMPpOBOAUINCHE, TO IJId HaJIaJOYHOT'O pacyeTa 3aJacTcCsd
PaBHbBIM 0. HJ’ISI MOBEPOYHOTO pacyeTa MOKHO 3a1aTh IIPOCKTHOC 3HAYCHUC.

JI1s oBepOYHOro pacuera ¢ (paKTHYECKH YCTAaHOBJIEHHBIM 00OpYyIOBaHUEM CIIELyeT yKa3aTh CIEAYIOLIYIO
HHPOPMALIHIO:

B HoMep yCTaHOBJIEHHOI'O I'PYNIOBOI'O 3JI€BATOPAa- 34JaeTCs HOMEP YCTAaHOBJIICHHOTO IPYIITIOBOTO
aneBaropa, Hapumep 1, 2, 3,4, 5, 6, 7;

B [raMeTp YyCTAHOBJIEHHOI'O COIJIA 5SJIeBaTopa, MM-33JacTCs 3HAUYCHUE YCTaHOBJICHHOTO
JaMeTpa CoIlla 3JIeBaropa, Harpumep 3, 5, 7, 9 Mm.

VcraHOBIIEHHEIE MIAHOBI HA CHUCTEMY OTOIUICHUS:

m [raMeTp YCTAHOBJIEHHO} mariGel Ha HOH4.Tp-IOe, MM- 33JaeTcs IONb30BaTelleM IUaMeTp
YCTaHOBJICHHO IIaif0BI Ha MOAIOIIEM Tp-1e 1 KOHTYpa;

B KojiMyecTBO YCTaHOBJIEHHEX mawn6 Ha noxg.tp-xe (1 KOHTyp), mIT- 3aJaeTcs
MOJIH30BATENIEM KOJIMYESCTBO YCTAHOBICHHBIX a0 Ha mojaatomieM Tp-ae 1 KoHTypa;

B [[maMeTp yCTaHOBJIEHHOM maybOrl Ha oOp.Tp-me (1 KOHTyp) , MM-3adaeTCs N0JIb30BaTEIEM
JMaMeTp yCTaHOBJICHHOW MIaii0Bl Ha 00paTHOM Tp-ne 1 KOHTYpa;

m KoinyecTBO yYCTaHOBJIEHHEX man6 Ha obp.tp-me (1 KOHTyp), WT- 3aJaercs
MOJIb30BaTEJIeM KOJMUECTBO YCTAHOBIIEHHBIX I1ai0 Ha oOpaTHOM Tp-Ae 1 KoHTYypa.

6.1.1.3.2. AaHHbIe no cucteme NBC Ha UTN

OpHocTyneHvaTas cxema nogknioveHmnsa MBC Ha LT
Mpu ncnonb3oBaHun BCcnomMmoratenbHOro yyactka

B PacnojiaraeMenri Harnop 2 KOHTypa I'BC, M- U 3aKPHITBIX CHCTEM IOpPSYEro BOJOCHAOKEHUS
3aJ1a€TCs PacIoaraéMblii Hallop BO BTOPOM KOHTYPE;

m Hamop B o6parTHuke 2 KOHTypa I'BC, M- JUIS 3aKPBITHIX CHCTEM TOPSYEro BOJOCHAOXKEHUS
3a/1aeTCsl HAllop B IUPKYJISILIMOHHOM TPYOOIIPOBO/IE BO BTOPOT'O KOHTYPA;

B KosmmuecTBO ceknuii TO I'BC 1oi cTyrneHu- 3aJaeTcs MMOoJab30BaTelIeM KoinuecTBo cexuuii TO
1 crynenn na I'BC nanpumep, 1, 2, 3 n t.1;

m KosmmuecTBO napasi. rpynn TO I'BC 1oy cTyneHm- 3aJaeTcsl KOJIWYECTBO INapauleIbHbBIX
rpymn TO 1 crynenn Ha 'BC manpumep, 1, 2, 3 u 1.1,
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m [JoTepu Hamnopa B OXHOM cekumy 103 CTyrneHy, M-33Aal0TCS MOTEPH HAIlopa B OJHOM W3

cexuuii TO 1 crynenun na I'BC nanpumep, 1 metp;

m TemnepaTypa XOJOLHOM BOZLEl, °C-3a[JacTCs I0IB30BaTeNeM TEMITEPATypa X0JI0JHOM BOIOIPOBOAHOM

BOJIBI;

m Temrneparypa Bonel Ha I'BC, °C-3amaeTcs TeMIeparypa BOJbI MOCTYHAOIEH B CHCTEMY FOPSIIEro

BOJOCHAOXKEHUS.

HcnbiTaTenpHble napaMeTpsl:

m Jlcri. TeMmnepaTrypa Ha Bxome 1 KOHTypa HmkxHel cryneHu, °C,
m Jcrn. TeMmneparypa Ha BExome 1 KOHTypa HuxHel cryneHu, °C,
m Jcrn. TeMmnepaTypa Ha BXole 2 KOHTypa HumxHer cTyneHu, °C,
m Jlcri. TeMmnepaTrypa Ha BExome 2 KOHTypa HuxHelr cryneHu, °C,
W Jlcrl. TemoBas HArpy3Ka HIWKHEN CcTyneHu, I'kaji/dac.

ITompoOHee 00 UCTIBITATENILHBIX MApaMeTpax MOXKHO Y3HATh B paszzene cM. pasneln 6.1.2 « McnbitarenbHbie
mapaMeTpsI TEII000MEHHOTO armapaTay, ctp.100

Be3 BcnomoraTtenbHoro y4dacTKa

W PacueTHas cpenHss Harpyska Ha I'BC, I'kaJji/u-3ajaercs IOJIb30BaTelieM IO IIPOCKTHBIM

TaHHBIM. [IpH OTCYTCTBHM IPOCKTHBIX JAHHBIX pAaCUCTHBIC TEIUIOBEIC HATPY3KH HA ropsdee BOJOCHA0KEHIE
MOTYT OBITh OTPEACIICHBI M0 KOJIMYCCTBY MOTPEOUTENICH ropsAvero BOAOCHAOKEHUS, B COOTBETCTBUH C
ykasanusimu CHull. Harpyska Moxet ObITh 3a1aHa Kak B ['kan/4 Tak u B MBT. Kak H3MEHUTD eAMHUIIBI
HU3MEPEHUI CMOTPHTE 31€ECh;

BajiaHCOBB KO3QQuImMeHT 3akp.Il'BC- 3HAYEHUE 3TOr0 IOJIA MCIOIL3YETCs IPU ONPEACICHUN
0alaHCOBOI Harpy3KHU B HAJIAIOYHOM pacueTe i 3akphIThix cxeM I BC. banancoBast Harpy3ka orpeessieTest
Kak cpennsisi Harpy3ka ['BC, yMHOXeHHas Ha OamaHcoBBI kod(duuumeHT. KospdummeHt nmospoiser
MTOJTE30BATENIO PETYIMPOBATH BETUUNHY HArpy3KH (M pacxo/a) Ha KOTOPYIO MPOU3BOIUTCS HANIA/IKa;

KommuecTBo cekmmri TO I'BC lori cTyHeHM- 3aJaeTcs MOJb30BaTelIeM KouuuecTBO cexiuii TO
1 crynenn Ha 'BC Hanpumep, 1, 2, 3 u 1.1

KommuecTBO napaJssi. rpynn TO I'BC lox cTyHneHM- 3a1aeTCAd KOJUYECTBO MAapaJLIeIIbHBIX
rpymn TO 1 crynenn Ha 'BC mHampumep, 1, 2, 3 u T.1;

HoTepy Hamopa B OOHOM cekumyu 103 CTyneHyu, M-33Jal0TCS MOTEPU HAIopa B OJHOM U3
cexiuit TO 1 crynenn Ha 'BC nanpumep, 1 metp;

TeMrepaTypa XOJIOAHON BOIE, °C-3aIaeTcs M0jIb30BaTelIeM TEMITEPATYPa XOJIOAHOMN BOIOPOBOTHOM
BOJIEI,

TemnepaTypa Bogel Ha I'BC, °C-3ajaeTcs TeMIlepaTrypa BOJbI IOCTYNAIOIIEH B CHCTEMY FOPSYETO
BOJIOCHA0KEHHUSL.

Jnst moBepo4yHOro pacyera ¢ (pakTHYECKH YCTAHOBIEHHBIM 00OpYyIIOBaHHEM ClIellyeT yKa3aTh CIEAYIOLIyIO
nHpopmanuio:

1. Hammuwme perymsaropa Ha ['BC - ykaspiBaeTcsl mpHU3HAK HAJIMYHS PETYILITOpa TEMIIEPATyphl HA CHCTEMY

ropsigero BogocHadxenus: 0 - orcyTcTByeT; 1 - yCTaHOBIICH.

Vcranosiennsle maiosr Ha [ BC:

1. Imamerp ycTaHOBIEHHOM manbel Ha I'BC, MM-3aaeTCs MOIb30BaTeIeM JUaMeTP YCTAHOBIEHHON

mraiioer Ha [BC (1 koHTYD);

2. KonuyecTBO yCTaHOBJIEHHEIX marn® Ha I'B C, wmT- 3aJaercd IOJL30BATEIEM KOJIUYECTBO

ycranoBiieHHbIX a6 Ha 'BC (1 koHTYp).
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[AByxcTyneH4yatasa cxema nogknrouveHusa NBC Ha LT

anI ucnonb3oBaHMu BCnomMoraTenbHOro y4acTtka

Pacnosaraemeni Harnop 2 KOHTypa I'BC, M- Ul 3aKPBITBIX CHCTEM TOpPSYEro BOJOCHAOKEHUS
3a/1a€TCs PacHoIaraéMblil Hallop BO BTOPOM KOHTYPE;

Hamop B o6parHmre 2 koHTypa I'BC, M- Ui 3aKPBITBIX CHCTEM TOPSYErO BOAOCHAOKEHUS
3a/1a€TCsl HAOP B LUPKYJISLIHOHHOM TPYOOIIPOBOE BO BTOPOTO KOHTYPA;

KommuecTBo cekmmit TO I'BC 1oii CTyHIeHM- 3aJaeTcs MOJb30BaTelIeM KomdecTBO cexuuii TO
1 crynenu Ha ['BC Hampumep, 1, 2, 3 u 1.1

KommuecTBO napasn. rpynn TO I'BC lor cTyneHm- 3aJaeTCi KOJIUYECTBO NMAPAIIIEIbHBIX
rpymm TO 1 crynenn Ha 'BC Hanpumep, 1, 2, 3 u 1.1

IloTepy Hamnopa B OXHOM cexumu 103 CTymneHy, M-33Jal0TCA MOTEPU HANopa B OJHOM U3
cekruii TO 1 crynenn Ha 'BC Hanpumep, 1 mMeTp;

KommuecTBo ceknmir TO I'BC II cTyHeHB- 3aJaeTcs IT0Ib30BaTelIeM KoanuecTBo cexiuid TO 2
crynenu Ha ['BC nanpumep, 1, 2, 3 u 1.1,

KosmmuecrBo napasui. rpynn TO I'BC II cTymneHB- 3aJa€TCA KOJHMYECTBO IapajlIeIbHBIX
rpymn TO 2 crynenu Ha 'BC Hanpumep, 1, 2, 3 u .15

IloTepy Hamopa B onxHOM cexmnmuyu II CTymneHu, M- 3aJalTcs MOTEpU Hamopa B OAHOU U3
cekiuii TO 2 crynenu Ha 'BC manpumep, 1 MeTp;

TeMrepaTypa XOJIOHHOM BOIEl, °C-3alaeTcs MoIb30BaTelieM TEMIIEPATypa X0JI0AHOH BOAOIPOBOHOM
BOJIBL;

TemnepaTypa Bogwl Ha I'BC, °C-3ajaeTcs TeMIlepaTypa BOJbI IIOCTYMAIONIEH B CHCTEMY FOPSYEro
BOJOCHA0KEHU.

HcnbiTaTenbHbIe napameTphbl:

Wcn. TeMmneparTypa Ha Bxonme 1 KOHTypa HMXHEN cryneHnu, °C,
Hcn. TeMmneparTypa Ha BEXoOe 1 KOHTypa HWXHEN crynenu, °C,
Jcn. TemnepaTypa Ha BXode 2 KOHTypa HMXHEM cryneHu, °C,
Jcn. TeMmnepaTypa Ha BEXoOe 2 KOHTypa HMXHEMN cryneHu, °C,
Ycn. TenymoBas HArpy3Ka HWKHEN CTyneHu, Ikaj/dac;

o .
Hcno. remneparTypa Ha Bxome 1 koHTypa 11 cryneHu, C,
Hcno. TemneparTypa Ha BrexXome 1 KoOHTypa IIT CTyHeHM,°G

o .
Jcn. TemnepaTypa Ha Bxome 2 KoHTypa II cryneHu, C
Jcn. TemnepaTypa Ha BEXodge 2 KOHTypa II cryneHu, °C,

Ycn. mennoBas Harpyska 11 cryneHu, I'kaj/dac.

IMoapoGHee 00 UCHIBITATENBHBIX ApAMETPaxX MOXKHO Y3HATh B pasnelne cM. paszaen 6.1.2 « McnbitaTenbHble
mapaMeTpsl TeIII000MEHHOTO ammapaTay, ctp.100

Be3 BcnomoraTesibHOro y4yacTtka

PacuerHass cpenHsas Harpyska Ha I'BC, I'kaJji/y-3aJaercs MOJb30BaTeNIeM O MPOEKTHBIM
JTaHHBIM. [IpH OTCYTCTBHM IPOEKTHBIX JAHHBIX PAaCUETHBIE TEIUIOBBIE HATPY3KHU Ha ropsidee BOJOCHA0KEeHUE
MOTYT OBITH OIIPEAEJIEHBI M0 KOJWYECTBY HOTPEOUTENEH Tops4ero BOJOCHAOKEHNUS, B COOTBETCTBHHU C
ykazanusimu CHull. Harpyska MoxeT ObITh 3a1aHa kak B ['kan/4 Tak u B8 MBT. Kak u3MeHUTH eAMHUIIBI
W3MEPEHUI CMOTPHUTE 3]IECH;
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6.1.1.4.

B BaslaHCOBEW KO2QdmimeHT 3axp.I'BC- 3HAYEHUE ATOTO IO UCIOJIB3YETCS MPU ONPEICIICHUN
0aTaHCOBOM HArpy3KH B HATAJOYHOM pacueTe st 3aKphIThix cxeM [ BC. bamancoBas Harpy3ka onpenenseTcst
Kak cpennsisi Harpy3ka I'BC, ymHOxeHHas Ha OanmaHcoBbId KodQduuueHt. KoadpduumeHt nosponser
10JIB30BATENIO PErYIUPOBATh BEIMUMHY HArPY3KH (M pacxojia) Ha KOTOPYIO MPOU3BOJAUTCS HAJIAIKA;

m KosmmuecTBo cekmnmit TO I'BC 1ol cTyrneHu- 3aJaeTCs IOIb30BaTeIEM KOJN4eCcTBO cekuuii TO
1 crynenu va I'BC nanpumep, 1, 2, 3 u .15

B KosnmyecTBO napai. rpynn TO I'BC 1o cTymneHu- 3aJa€TCs KOJIUYECTBO IapajulesIbHbIX
rpymr TO 1 crynern Ha ' BC mHampuwmep, 1, 2, 3 u T.15;

m [JoTepy Hanopa B OXHOM cexumuu 1o¥ CTyneHy, M-33Jal0Tcd IIOTEpPU HAIopa B OJHOU U3
cexruit TO 1 crymenn Ha 'BC manmpumep, 1 metp;

m KosmmyecTBo ceknuit TO I'BC II cTyneHb- 3a0aeTCs MOJIb30BaTeNeEM KOIHMYECTBO cexkuuii TO 2
crynenu Ha ' BC Hanpumep, 1, 2, 3 u 1.7

B KosmmyecTBO napasi. rpynn TO I'BC II cTyHneHB- 3aJa€TCA KOJMYECTBO IMapajlIe€IbHBIX
rpynn TO 2 crynenu Ha 'BC nHampumep, 1, 2, 3 u T.1;

m [JoTepy Hamopa B OXHOM cexnumuyu II CTyrneHu, M- 33JalTcs NOTepU Hamopa B OJAHOU W3
cekunid TO 2 crynenu Ha I'BC Hampumep, 1 metp.

Jnst moBepo4HOro pacuera ¢ (pakTHYECKH YCTaHOBIEHHBIM 00OpYyJIOBaHUEM Cle[lyeT yKa3aTh CIEIYIOLIyIO
HHPOPMALIHIO:

1. Hamnume perynsropa Ha I'BC - yKa3blBaeTcs NPU3HAK HAIMYUS PETYIATOPA TEMIICpaTyphl Ha
CHCTEMY Topsidero BogocHaOxeHus: O - OTCYTCTBYET; 1- yCTaHOBJIEH.

VcranosieHnsle maitoel Ha 'BC:

1. Imamerp ycTaHOBIEHHOM manbel Ha I'BC, MM-3aaeTCs MO0Ib30BaTeIeM JUaMeTp YCTaHOBIEHHON
mraiios1 Ha [BC (1 koHTYD);

2. KonmmuyecTBO yCTAHOBJIEGHHEIX marn6 Ha I'B C, wmT- 3aJaercd MOJb30BaTelIEM KOJIHYECTBO
yctanoBneHHbIX maibd Ha I'BC (1 koHTYD).

O6o6LWeHHbIN NoTpebuTtenb

O0001meHHBII TOTPEONTENb MCIIOIB3YETCS ISl PacueTa MaruCTPaIbHBIX TPYOOIPOBOIOB, IPH OTCYTCTBHU
JTaHHBIX 110 BHYTPUKBAPTAJIBHBIM CETSIM, IO MOTPEOUTEISIM.

m H geo, Teomesmyeckas OTMeTKa, M- 3aJacTcs reoje3nueckas OTMETKa TPyOOIpoBoia
MOIKJTIOYAIONIETO JaHHBIN y3€7 BBOJIA;

m N schem, Crnoco6 3anaHMs HaIPy3KM-yKa3blBaeTCs CIOCO0 3aJaHKs Harpy3Ku Ha 0000IEHHOM
noTpedHTeNe, Ul 9TOr0 BCTaTh HA COOTBETCTBYIOIIYIO CTPOKY M Ha)XKaTh Ha KHOINKY=, B OTKPBIBLIEMCS
MEHIO BBIOpaTh TPeOYyEeMBIH IyHKT: 3a0aemcs pacxo0om Wi 3a0aemcs COnpOmueieHuem;

m H, TpebyeMreni HAHOop, M-3amaercs TpeOyeMblii Harmop Ha 0000IIeHHOM ToTpeduTene;

m Beta, Josns Bomopaszbopa m3 mojammero Tp-zAa - 3aaaercs nois oroopa Bojst (ot 0 1o 1) u3
MOJIAIOIIETO TPYOOIIPOBO/IA P OTKPBITOM BOJIOPa300pe CHCTEMBI TOPSIETo BotocHaO)eHus. Hamprumep,
MIpH 3HAYEHUH JaHHOTO ToJisi 0 - BeCh OTOOP BOJBI OYyIET MPOUCXOIUTH U3 0OPaTHOTO TPyOOIPOBOAa, a
npu 3HadeHuu O .5- TOJOBUHA BOABI OyZeT OTOMpAaThCs M3 MOJAIOIIETO, a IOJOBHHA M3 OOPaTHOTO
TpyOOIPOBOIOB.

m [Ipu 3aganus Harpy3KH pacxoaoMm:

o Gpod, Pacxon Ha CO,CB m 3akp.cmcremsl I'BC, T/u- 3amaerca CyMMapHBIH pacxon
TEIJIOHOCHUTEJIS B IIOJIAIONIEM TPYOOIIPOBO/IE;

0 Kso, Kospd.nsmeHenmus pacxoma Ha CO,CB wu B3akp.cucremel I'BC- 3amaercs
KO3 UIIMEHT U3MEHEHMSI IIUPKYJIHPYIOIIero pacxona. Hanpumep, npu 3Ha4eHUH JaHHOTO Tois 1.1,
3nauenue o Gpod, Pacxon na CO,CB u 3akp.cucremsl I'BC Gyzner ysennueno Ha 10%;
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o Gu_r, Pacxom Ha OTKPBITBEIN BOZOPa30dop, T/4 - 3a1aeTcst pacxo TCIIOHOCUTEIS Ha OTKPBITBINA BOIOPa300p
CHCTEMbI TOpSYEro BOJOCHAaOXKeHHs. B JaHHOM TOJie TaKke MOXHO 3aJaTh BEJIMYMHY pacxoja
YYUTHIBAIOIIETO YTCUKH;

0 Kgv, KosQ@duimeHT wM3MEeHeHMs pacxoja Ha Bomopaszbop- 3amaercs KOdPQPHUIUEHT
HU3MEHEHHs Pacxo/a Ha OTKPBITBIM BOJOPa300p CUCTEMBI ropsiuero BogocHaOkenus. Hampumep, npu
3HAUEHWH JaHHOTO moss 1.2, 3Hauenue nosis GU_r, Pacxo/1 Ha OTKPBITBIA BOI0pa3bop OyAeT yBEIHUeHO
na 20%.

m [Ipu 3aganust Harpy3Ky CONMPOTUBICHUEM:

o Sr, PacuerHoe 0600mMeHHOE CONpoTMBIIeHMe, M/ (T/4)*2- 3agaerci pacyeTHOE
0000IIICHHOE COMPOTHBIICHHE 0000IIEHHOTO OTPEOUTEIIS, HATPUMEP KBapTaja.

Taxoxe npu HCO6XOZ[I/IMOCTI/I MOXHO 3a1aTh:

W Hzdan, MyHMMAJIBHER CTATUUYECKMI HAIOp, M-3agacTcs3HaueHHEe MHHUMAIBHOIO CTATHYECKOTO
Harmopa.

CBopHas Tabiwna JaHHBIX O 0000IEHHOMY MOTpeOUTENO MpuBecHa B pasaene riaaBy 20 « Tabmuisr 6a3
JAHHBIX 2JIEMEHTOB TEIUIOBOM ceTu», cTp. 253.

6.1.1.5. YyacToKk TennioBou ceTun

J17151 BBITIOJTHEHHS HAJIAIOYHOTO U IOBEPOYHOTO PACUETOB HAJI0 3aHECTH CICAYIITY O HHMOPMAIIHIO [0 Y4aCTKaM
TCIIOBOM CETH

m [, JimHa yyacTka, M-3aJaeTcs JJIHHA yyacTKa TPYOOIpOBO/Ia B IUIAHE C YUETOM JIHHBI [1-00pa3HbIx
KxoMmIieHcaTopoB. [lone [lnHa y4acTka MOXKHO 3aIlOJHUTH aBTOMAaTHYECKH JI BCEX YYaCTKOB TEIIOBOM
ceru. [logpobOuee cm. pazaen 17.1 « ABToMaTHyeckoe 3aHECEHUE UIMHBI C KapThl», CTP.218;

m Dpod , BHYTPEeHHMI OMaMETP HOZAKMEI'0 TPyOOHpOBOAE, M-3alaeTcsBMETpax BHYTPEHHUN
JrameTp nojaroriero tpyoomnposoaa, Hampumep 0.05, 0.1, 0.15 m. TexHHUYECKHE XapaKTEPUCTUKHU CTATBHBIX
TpyOOIPOBOAOB JIsl TEIUIOBOM CETH HPUBEJCHBI B HPUIIOKEeHUH (CM. mpuiokeHue 2 «TexHUYecKue
XapaKTePUCTHKH CTATBHBIX TPYOOIPOBOIOB IS TEIIOBOM ceTm», cTp.288);

m Dobr, BHYTPEHHMI) OuaMeTp O00paTHOI'O TpyOOnpoBoOda, M-3aJaeTcsBMeTpax BHYTPEHHUN
JquaMeTp ooparHoro Tpyobonporosa, Hanpumep 0.05, 0.1, 0.15 m. TexHUUECKHE XapaKTEPUCTUKH CTATBHBIX
TpyOOIPOBOAOB ISl TEIUIOBOM CETH NPHUBEACHBI B NPUIOKEHUH (CM. mpuiokeHue 2 «TeXHUYEeCKHe
XapaKTEPUCTUKHU CTABHBIX TPYOOMPOBOIOB JUIS TEILUIOBO# ceThy, cTp.288);

m Ke pod, IlepoxoBaToCTe mHojamomero TpybonpoBoda, MM- 3anaercia KodhuIUeHT
IIEPOXOBATOCTH MoAaromiero Tpyodomnposona, Hanpumep 0.5, 1, 2 mm. JInsi HOBBIX CTalIbHBIX TPYO
KO3 QUIHMEHT NIEPOXOBATOCTH PUHUMaeTcsl B cooTBeTcTBHE c0 CHUII 0.5 mm;

m Ke obr, IlepoxoBaToCTe OOpPaTHOI'O TpybompoBona, MM- 3amgaercid KodQOHIHeHT
[IEPOXOBATOCTH 00paTHOTO TPYOOIPoBoAa, Harpumep 0.5, 1, 2 M. JI71st HOBBIX CTaIBHBIX TPYO KO PHUITHESHT
IepOX0BaTOCTH MpUHUMAETCs B cooTBeTcTBUH co0 CHUlI 0.5 MMm;

m Kz pod , KosdduimeHT MECTHOI'O CONPOTHMBIICHMS INOJAKIEro TPySompoBona-3aaercs
K03 PHUIIMEHT MECTHOTO COTPOTHUBIICHUS [T MTo1atomiero Tpyodonposoaa, Hanpumep 1.1 mwm 1.2. B atom
ciry4ae IedCTBUTENbHAs JUIMHA ydacTKa TpyoorpoBosa Oynet yBenmyena Ha 10 unu 20 % cooTBETCTBEHHO.
Ecnm ko3¢ ¢uumeHT MecTHOrO CONPOTHUBIICHHUS JUTS TIOAAIOIIEro TpyoonpoBoa OyaeT 3a1aH paBHbIM 1.0,
TO NEHCTBUTENbHAS JJIMHA TIOAI0NIeT0 TPyOOonpoBoia yBennieHa He OyieT;

m Kz obr, Kos@duumeHT MeCTHOI'O CONPOTMBIIEHMS OOpaTHOI'O TpyOornpoBona-3afacTcs
KO3 QHUIMEHT MECTHOTO CONPOTHUBIICHUS i1l 00paTHOrO TpyOompoBoaa, Harpumep 1.1 wmm 1.2. B atom
cilydae JIeHCTBHUTEINIbHAS IIMHA yJacTKa Tpyoonposoaa Oyaet yeenuueHa Ha 10 win 20 % coOTBETCTBEHHO.
Ecimm k03 guiieHT MECTHOTO CONTPOTUBIICHHS JJIs1 0OpaTHOTO TpyOompoBoaa OyneT 3anaH paBHbIM 1.0,
TO JCHCTBUTEIbHAS JITMHA 00paTHOTO TPYOONPOBOIa YBEIHYCHA HE OYICT.
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r IIpuMmeuyanue
Ecin MecTHBIE CONPOTHBIIEHNSI HEU3BECTHBI, TO B 3TOM CJIy4ae I10JIb30BaTENb MOKET YBEIIMIUTD
JCUCTBUTENBHYIO  JUIMHY  TpyOompoBoja  100aBICHHWEM  OSKBHUBAJICHTHOW  JUIMHBL,
XapakTepu3yIollel MOTepd B MECTHBIX CONPOTUBIEHMAX. /It 3TOTO ClienyeT 3agarh JUis
monet KoaddummeHT MecTHOTO COmpoTHBICHHS MOXA. Tp-Aa. U Kosddumument mectHOTO
COIPOTHBIIEHHUS MOA. Tp-Aa. 3HaueHus ot 1.05 no 1.2

Ecnu BUI MECTHBIX CONPOTHBICHHH W WX KOJMYECTBO WM3BECTHBI, MX CIEAYET YKa3aTh C MOMOIIBIO
CIIPABOYHHKA IT0 MECTHBIM COTIPOTHBIICHUSIM. DTOT CIIPABOYHHK 3aHOCHTCSI B TI0JIe MECTHbIE COTIPOTHBIICHHSI
mox. (00p.) Tp-1a;

m Zpod str, MecCTHEIE CONPOTHMBJIEHMS IOH4. Tp-Aa — 3amaroTcs MECTHBIE CONPOTHBIICHUS,
YCTaHOBIICHHBIE Ha TMojaiomeM TtpyoOompoBome. Kak paborath CO CIPaBOYHHKOM 110 MECTHBIM
CONPOTHBJICHUSIM CM. B pazzene cM. pasaein 19.5 «CrpaBouHUK MO MECTHBIM COMIPOTUBICHUSIMY, CTP.249.
CyMMa BCeX CONPOTHBIICHHH, aBTOMAaTHIECKH 3aIHChIBaeTCs B rmojie CyMMa K03(¢). MECTHBIX COTIPOTHBIICHUM
mofa. Tp-Aa. 3HaueHus KOdP(HUIMEHTOB MECTHBIX CONPOTHBICHHM TPUBEICHBI B TPHIOKCHUH (CM.
nputokenne 3 «KoahumueHTsl MECTHBIX COMTPOTURIIEHHI Ha yU4acTKe TPyOOmnpoBoaay, cTp.289);

m Zobr str, MecTHBle conpoTusieHMs OOp. Tp-ZAa — 3aJalTci MECTHBIC CONPOTHBIICHUS,
yCTaHOBJIEHHBIE Ha 00paTHOM TpyOonpoBoe. Kak paboTaTh o ClipaBOYHHKOM 10 MECTHBIM COIPOTUBIICHHUSAM
cM. B paszene cM. pazzaen 19.5 «CnpaBo4yHHK 110 MECTHBIM CONPOTUBICHHUAM», cTp.249. CymMma Bcex
COIPOTHUBIICHUH, aBTOMaTHYECKH 3anuchiBaeTcs B osie CyMmma Ko3¢). MECTHBIX CONPOTHBIICHUIT 00p. Tp-Aa.
3HaueHuss K03()(GHUIHEHTOB MECTHBIX COMPOTHBICHHH NPHBEACHBI B NPHIOKCHHH (CM. MPUIOXKEHHE 3
«Koa(hhuimeHThI MECTHBIX COMPOTUBIIEHHHI Ha ydacTKe TPyOOImpoBoaay, ctp.289).

IIpumeuanue

K

VYka3bIBasi MECTHBIC COIIPOTHBIICHHS, YCTAHOBICHHBIC HA CETH, CIIEAYET, YTOObI 3HAYCHUS

monieit KoadpummeHT MecTHOTO CONpOTHBIICHN ToAatomiero Tpyoomnposonaa u Koaddurment
MECTHOT'O CONPOTHBIICHHS 00PAaTHOrO TPYOOIPOBOIa ObUTH paBHBIMU 1.

Tarxoxe npu HCO6XOI[I/IMOCTI/I MOKHO 3a1aTh:

m Zarost pod , BapacTaHme mnojzammero TpyOGompoBorza, MM- 3adaeTcs MOIb30BaTeNeM
BEITMYMHA 3apacTaHus Mojaroliero Tpybomnpososa, Hanpumep S5, 10, 15 mm. 3apacranue TpybompoBoa
MPUBOJIUT K YMEHBIIEHHIO BHYTPEHHET0 IUaMeTpa TpyOOPOBOIa U PE3KOMY YBEIMUICHHIO THPABIMICCKUX
MOTEPD;

m Zarost obr, BapacraHme obpaTHOro TpybomnpoBona, MM- 3aJaeTci IOJB30BATEIIEM
BEJIMYMHA 3apacTaHusl oOpaTHOTO TpyOomposoxda, Hampumep S5, 10, 15 mm. 3apactanue TpyOompoBoaa
IIPUBOJIUT K YMEHBIIIEHHIO BHYTPEHHETO IHaMeTpa TpyOOoIIpoBOAa U PE3KOMY YBEINUEHHIO THAPABIIMIECKHX
HOTEPB;

m StatZone, PaspmenuTesls 30H CTATMUYECKOI'O HANopa - 3ajaeTcs, eclid HEOOXO0IUMO, TIpHU3HaK
pasneneHus JaHHBIM y4acTKOM CETH Ha 30HBI C pa3HbIM CTaTUYECKUM HAmopoM: 1 - OT Hayaja ydacTka
HA4YMHAETCS HOBast 30Ha, OWJIN IyCTO - Pa3/ICJICHUE HA 30HbI OTCYTCTBYET;

m 01 pod, JomoysHMTEJIEHEE HNOTEPM TeIja HOL.Tp-Ia, KKaJ-3aJaroTcs TONOIHUTEIbHbIC
(MKCHpOBaHHbIE TEIIOBbIE TOTEPH IS OJIAIOIIETO TPYOOIpOBOa. DTy BO3MOKHOCTH MOKHO HCTIOJIB30BATh,
HarpuMmep, Uil MOJIeIMPOBAHMS OTOOpa TeIIa B CiIydae TpyOOIpOBOIOB-CITyTHUKOB. [Ipy 3TOM 3Ha4eHUS
ITOTEPh AOJDKHBI OBLTH 3a/1aBaThCs 00S3aTEIBHO TOJI0KUTEIBHBIM YHUCIIOM.

UToOBI IMUTHPOBATH MOCTYIUIEHHE B CETh JIOTIOTHUTEIEHON TETIOBOI YHEPTHH, HE3aBUCHMO OT HCTOYHHUKA
€ro IMPOUCXOK/ICHHNS, HAIPUMED, OT TPEIOIINX KOHTYPOB APYTUX TEXHUYECKHX 00BEKTOB, YTHIM3HPYIOIINX
CBOE TEILIO U T.I1. HY’)KHO 00513aTeJIbHO 33/1aBaTh OTPHLIATENIbHOE 3HaUeHne. PacueT OyeT 3To BOCIIpUHAMATh
HE KaK IOTepIo, a KaK MOCTYIJICHHE TOTIOJIHUTEIHFHOTO TeIlIa B CHCTeMY (TeruioBas moanuTKa). I1pu atom
TeMIepaTypa TEIUIOHOCHTEN Ha BBIXOJE M3 yJacTKa (IIpH OTCYTCTBHHU IPYTUX TEIUIOBBIX MOTEPh) OyaeT
BBIIIIE TEMIIEPATYPhI HA BXOJE B Y4aCTOK;

m 0] obr, JonoJIHUTEJIBEHEIE [IOTEepMr Teria obp. Tp-na, KKAaJI-3aJaloTcs JOMOJHUTEIbHBIC
(UKCUPOBAHHBIC TEILIOBBIC TIOTEPU 0OPATHOTO TPYOONPOBOAa. ITY BO3MOKHOCTh MOXKHO HCIIOJIB30BATH,
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HaIpUMep, U MOACTHPOBAaHNS 0TOOpA TEIlIa B CiTydae TpyOOIIPOBOOB-CITyTHUKOB. [IpH 3TOM 3HaUCHHS
MOTEPb JOJDKHBI OBIIN 33JaBaTHCS 00SA3aTEIHHO IOJIOKUTEIEHBIM YHCIIOM.

YT100OBI UMUTHPOBATH IIOCTYILUICHNE B CETh JJONOJIHUTEIBHOM TEMJIOBOM SHEPTHH, HE3aBHCUMO OT UCTOYHHUKA
€ro MPOMCXOXKACHHS, HAIPUMED, OT IPEIOLINX KOHTYPOB APYTUX TEXHUYECKUX 00BEKTOB, yTHIU3UPYIOMINX
CBOE TETIIO U T.II. HY>KHO 005[3aTEIbHO 33/1aBaTh OTPHULATEILHOE 3HaUeHUE. Pacuer OyAeT 3T0 BOCHPHHUMATH
HE Kak I0TepI0, a KaK IOCTYMJICHUE JOIOJHUTEIHFHOTO TETJIa B CHCTEMY (TeIuIoBas monuTKa). [1pu aTom
TeMIlepaTypa TEIUIOHOCUTENS Ha BBIXOJIE M3 y4acTKa (IPU OTCYTCTBUH JPYTHX TEIUIOBBIX NMOTEPh) OyaeT
BBIIIE TEMIIEPATYPHI HA BXOJE B YIaCTOK.

Y4acTOK MOXKHO 3a/1aBaTh € IIOMOIIBIO COIMPOTHUBJICHUA [JId 9TOTO CICAYCT 3aaTh CJICAYIOUINE IMOJIA

m ConmpoTuBIeHMe mojapmero Tp-ga, M/ (r/u)*2- 3agaeTcs MOJb30BaTelIeM BeIUYHHA
COMPOTHUBIICHUSI TIOIAIOIIETO TPyOonpoBoaa. [laHHas BelH4IrHA 33/1aeTCs [U1s1 yTOYHEHHS MAaTeMaTHISCKOM
MOJICJIU B CIy4ae, €CII ObLIHM MPOBEACHBI 3aMePhl pacxo/ia TSINIOHOCHUTEIIS U IaBJICHUS B HaYalle M KOHIIC
y4acTKa CeTH;

m ConmpoTuBieHMe o6paTHOro Tp-mga, M/ (r/u)*2- 3agaeTcs MOJb30BaTelIeM BeIUYHHA
COTPOTHBIICHHS 00paTHOTO TPYyOOIpoBOa. JlaHHas BeIMYMHA 33Ja€TCs IS YTOYHECHUS] MaTEMaTUIeCKOM
MOJICTIH B CIIy4ae, €Cii ObUTH MIPOBECHBI 3aMePhI PACX0/1a TEINIOHOCUTEIS U JABJICHUS B HAYalle U KOHIIE
y4acTKa CETH.

HpI/I MOJCJIMPOBAHNU YUaCTKa C NMMOMOIIBIO COIMMPOTUBJICHUA, 3HAUCHUSA CYMMbI KOB(b(bI/IIlI/IeHTOB MCCTHBIX
COIMPOTUBJICHUS, HICPEXOBATOCTU U 3apacCTaHuA HE YUUTBIBAIOTCA.

CBozHast TaGJina JaHHBIX M0 YYacTKaM TETIOBOH ceT MpuBeaeHa B pazzene riuaBy 20 « Tabmuibl 0a3 faHHBIX
3JIEMEHTOB TEIUIOBOH CeTn», CTp. 253.

6.1.1.6. HacocHas cTaHUuA

I[JISI BBIITIOJIHCHUA HATTAAOYHOI'O 1 TOBEPOTHOT'O pACUCTOB HA/10 3aHCCTU CIICAYIIYIO I/IH(bOpMaLII/IIO 110 HAaCOCHBIM
CTaHOUAM CCTH!

Hacocsl MOXHO MOJIETHPOBATH ABYMS CIIOCOOaMHU:
m 3ajaBasi IOCTOSHHBIN HATIOP, CO3/IaBaeMbIil HACOCOM
Jl1s 3TOTO CeyeT 3aHeCTH CIIEAYIONIHe OIs:

0 Hpod , Hamop Hacoca Ha nojammeM TpyOoHmpoBOZe, M-3aJaeTcs N0Jb30BaTelIeM Halop
pa3BHBaeMblii HACOCOM Ha MoJarolleM TpyOompoBone. Ecnu Hacoc MOBBINIACT HANOP, TO 3HAYCHUE
3aIMChIBAETCS CO 3HAKOM ILTIOC, €CITH TOHIKAET HAIIOP, TO CO 3HAKOM MHUHYC, Harpumep -30, -40 meTpos,
a Taxke 0 ecii HacoC He Pa3BUBAeT HUKAKOTO HAIopa;

O Hobr, Hamop Hacoca Ha oO6paTHOM TpyOOoHpOoBOAE, M- 3aJaeTcs M0JIb30BATEIEM HAIOP
paSBI/IBaeMHﬁ HaACOCOM Ha O6paTHOM pr60HpOBO,I[6. ECJ’II/I HACOC ITIOBHIIIIACT HaHOp, TO 3HAUYCHUC
3aIIMChIBACTCs CO 3HAKOM ILIHOC, €CJIM IIOHWXKACT Hanop, TO CO 3HAKOM MI/IHyc, HaHpI/IMep -30, -40 MeTpOB,
a TaKXKe 0 €CJIM HACOC HE PAa3BUBACT HUKAKOI'O HaImopa.

IIpuMeuanue

Q b

Ecnn Hacoc ycTaHOBIIEH TOJIBKO Ha ITOJA0IIEM TpyOOpOBO/Ie, 3HAYEHHE Hallopa Ha 00paTHOM
TpyOOIpoBOIE 33/1aBaTh HE CIeayeT, 1 Ha000pOT.

m YKa3bpIBasi MApKy HAcoca U3 CIPaBOYHUKA
Mapka Hacoca yKa3bIBaeTCsl B CIIEAYIOMUX MOJISX:

0 Mark pod , Mapka Hacoca Ha nojapmeM TpPpybonpoBome - YKa3blBa€TCs Mapka
YCTaHOBIIEHHOTO Hacoca Ha MofaromeM Tpyborposose. s ykazaHus MapKku Hacoca HEOOXOIMMO B
OKHE CeMaHTH4YeCKOH MH(OpMaIy BCTATh Ha [10JIe BBOJIA IAHHBIX CTPOKH "Mapka Hacoca Ha MOAA0LIeM
W HaXaTh KHONKY. B NOsSBUBIIEMCS CIIPABOYHHMKE HACOCOB BCTaTh HAa CTPOKY € TPEOYEMBIM HACOCOM M
HaxaTh KHONKY "Bwioop". [logpoOHOE omucanwme CIpaBOYHUKA MO HACOCAM MOXKHO PacCMOTPETh B
pazzgene cM. paszgen 19.2 «CnpaBouHHK 1o Hacocamy, cTp.236;
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0 Mark obr, Mapka Hacoca Ha of0paTHOM TpybonpoBome - YKa3blBacTCs Mapka
YCTaHOBJICHHOTO Hacoca Ha o0paTHOM TpyOompoBoe. [l yka3aHus MapKu Hacoca He0OXOAUMO B OKHE
ceMaHTHYeCKOH mH(pOpMAaIK BCTAaTh HA TOJIe BBOJIA JaHHBIX CTPOKH "Mapka Hacoca Ha OOpaTHOM U

Ha)KaTh KHOIIKY ---. B mosiBUBIIEMCSI CTIpaBOYHHIKE HACOCOB BCTATh Ha CTPOKY C TpeOyeMBbIM HACOCOM U
HakaTh KHOMNKY «BpiOop». [logpoOHoe onmcaHue CrpaBoOYHUKA IO HACOCAM MOXKHO PAacCMOTPETh B
pazzene cM. pa3zgen 19.2 «CrnpaBoyHHK 110 Hacocam», cTp.236.

o~ IIpumeuanue

IMpu yka3aHUK MapKH HACOCA Ha [OIAI0IIEM KT 0OPaTHOM TPYOOIPOBOIaX, 3HAYEHHUSI [OJIeH
Harop macoca (Hpod u Hobr ) yuumeisamocs ne Gyoym.

[TapannenbHO yCTaHOBIEHHBIE HACOCHI C OJIMHAKOBBIMU MapKaMU MOKHO 3a/1aTh C MOMOIIBIO CIEIYIOIINX
MOJICH:

1. Uycso HacocoB Ha nomammeM TP-Ae— YKa3blBAaeTCs YHCIIO MapaJuIeIbHO PabOTaIOMNM HACOCOB
¢ onuHakoBoi QH XxapakTepHUCTUKOH, yCTaHOBJICHHBIE HA MTOJIAIONIEM TPYOOIIPOBO/IE;

2. Uycjio HacoCOB Ha OOpaTHOM Tp-Ae— YKa3blBaeTCs YUCIO MapaJlIeNbHO PabOTaIOMNM HACOCOB
¢ onuHaKkoBoi QH XapakTepHCTHKOHN, yCcTaHOBIICHHBIE HA 00paTHOM TpyOOIpoBoAE.

CBojiHas TabJUIIA TaHHBIX 0 HAacocaM IpuBecHa B pasnene miaBy 20 «Tabmuipl 6a3 JaHHBIX JIEMEHTOB
TEIUIOBOM ceTu», cTp. 253.

6.1.1.7. Beluncnsiemas gpoccenbHas wanoba

B cnydae ecnu maiiba ycTaHOBJIEHA TOJBKO Ha MOAAIOIIEM TPYyOONpPOBOJE, 3HAYCHUS IM0JIel CBS3aHHBIC C
oOpaTHBIM TPYyOOIIPOBOIOM 3aIOJIHATE HE CIeAyeT, U HAa00OPOT.

I[J'Iﬂ BBITNIOJTHECHUS HAJIAAOYHOTO U ITOBEPOYHOT'O paCci€Ta HYKHO 3aHCCTH CIICAYIOLIYIO I/IH(I)OpMaLlI/I}OZ

m Dbp pod , Imamerp 6armaca Ha nomammeM TPyOOnposBone, M-3aJaercs I10Jb30BaTeIeM
nuaMeTp Oaiinaca mogarornero Tpyoomposona, Harpumep 0.05, 0.1 u T.1. MeTpoB;

m Dbp obr, Imamerp Oarinaca Ha OOpaTHOM TPyOOHmpPOBOLe, M- 3aJaeTcs MOojb30BaTeleM
nuaMeTp Oaiinaca ooparHoro Tpybomnposona, Hanpumep 0.05, 0.1 u T.1. MeTpoB;

m Lbp pod , JnmmuHa OGarnmnaca Ha nojawmeM TpyOONpOBOLEe, M- 3aaercs jirMHa Oaliraca Ha
o IaroIIeM TpyOoIpoBoIe, HanpuMmep 5, 8 U T.1. MEeTpoB;

m Lbp obr, IimHa Oarimaca Ha obOpaTHOM TpySompoBoze, M-3ajaercs JUlMHA Oalinaca Ha
obpatHOM TpyOOMpoOBOE, HarpuMep 5, 8 u T.1. MeTpoB;

m Ke bp, llepoxoBaTocTb Oarmaca, MM-3alaercs HMIEpoxoBaTocTs Oaiinaca, Hampumep 0.5, 1, 2,
3UT.A MM.

Tax>xe MOXKHO 3271aTh:

m Zbp pod , CymMMa KO3QQMIMEHTOB MECTHEIX CONPOTHMBJICHMY Ha Oannace Hnojamnmero
Tpy6onpoBona- 3agaeTcs CyMMa KO3 (QHUIMESHTOB MECTHBIX COIPOTUBIICHUI Ha Oaifliace MOJaroIero
TpyOompoBoaa, Hanpumep 4, 8 u T.1. 3HaYeHUs K03(PPHUINESHTOB MECTHBIX CONPOTHUBIICHUIN TIPUBE/ICHBI B
tabmure [puinoxenus 2 ;

m Zbp obr, CymMma KOSQQUIMEHTOB MECTHEIX CONPOTHBJICHMI) Ha Oarnmnace o6paTHOI'O
TpyBonpoBoaa- 3amgaercs cymma Kodh(GUIIMEHTOB MECTHBIX COMPOTHUBIICHHI Ha Oaimace oOpaTHOTO
TpyOonpoBoaa, HanpuMmep 4, 8 u T.1. 3HaueHHs K0d()PHUIIMEHTOB MECTHBIX COIIPOTUBICHUI NPUBEICHBI B
tabmure [puinoxenus 2 ;

W Hzapas, 3amac Hanopa,M- 3agaercs MoJib30BaTesIeM 3amac Harmopa Ha 1maibe, Hanpumep 1, 2 u T.1.
METPOB.
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IIpuMmeuyanue

B pe3ynbraTe BBIMOIHEHHS HAIAJOYHOTO PACUE€Ta JJIsi BBIYMCIIEMON JIPOCCENBHOM IIaiiObI
OTIPENICISIOTCS 3HAUYCHUS nonei/Juamemp waiibvl Ha Oaiinace nodarowe2o (Ui 0opamuozo)
mpybonpogooa, mm u Koauuecmeo wai6 na 6atinace nodarowezo(unu o06pamuHoco)
mpy6onpogooa.

CBojHas TabNMIa JAHHBIX IO BEYHCIIIEMO APOCCeNbHOI miaiide mpuBeeHa B paszene cM. rnaBy 20 « Tabmmrst
0a3 JaHHBIX 3JIEMEHTOB TEIIOBOI ceTm», cTp.253.

6.1.1.8. YcTaHaBnuBaemas gpoccernbHas wanba

B cnyyae ecnu 1maiiba yctaHOBIIEHa TOJIBKO Ha MOJAIONIEM TPYOOIPOBOJE, 3HAYCHUS IOJIeH CBSI3aHHBIE C
00paTHBIM TPYOOIIPOBOIOM 3AIIONHATEH HE CIEIyeT, H HA000POT.

J1nst BBITIOJTHEHUS HAJIQJ0YHOTO M MOBEPOYHOTO PacyeTOB HYXKHO 3aHECTH CIEIYIONIYI0 MHPOPMAIHIO IO
YCTaHOBJICHHOM JIpOCCENBHOM manoe:

m Dbp pod , Imamerp 6Oarimaca Ha nojaklmeM Tpybonposone, M-3alacTcs MOJb30BaTeIeM
nuaMetp Oaiinaca moaaroiiero Tpyoonposona, Hanpumep 0.05, 0.1 u T.11. METpOB;

m Dbp obr, Imnamerp OGarinaca Ha oOpaTHOM TpybGompoBone, M- 3aJaeTcs IOJIb30BaTeIeM
JquaMetp Oaiimaca oOpatHoro Tpyoonposoaa, Hampumep 0.05, 0.1 u T.1. MeTpoB;

m Lbp pod , [HnmmHa 6Garnaca nojammero tpybonposona, M- 3anaercs qiuuHa Oaiinaca Ha
MOJJAFOIIEM TPYOOIPOBOE, HApUMep 5, 8 U T.I. METPOB;

m Lbp obr, JumuHa O6arinaca obpaTHoro Tpy6omnposona, M- 3agaercs JuiMHa Oaifmaca Ha
obpatHOM TpyOOTIpOBOIE, HarIpuMep 5, 8 1 T.1. METPOB;

m Zbp pod , CymMma KO3QPUUMEHTOB MECTHEIX CONPOTHBJICHMI) Ha Oannace nomamnmero
TpyB6onpoBona- 3auaeTca cyMMa Kod(QQHUINECHTOB MECTHBIX COTPOTHBIICHHUI Ha Oaiiace TOIArOIIero
TpyOomnpoBoaa, Hanpumep 4, 8 u T.1. 3HaUeHUS K0d(H(HUIIMCHTOB MECTHBIX COTIPOTUBIICHUH MPUBEICHBI B
tabmume [punoxenus 2 ;

m Zbp obr, CymMa KO3)QUIIMEHTOB MECTHEIX CONPOTHBIIEHMI Ha Oannace ob6paTHOIO
Tpy6onporBoma- 3anaercs cymma Ko3(h(GHUIIMEHTOB MECTHBIX CONPOTHBIICHUI Ha Oaifrmace 0OpaTHOrO
TpyOomnpoBoaa, Hanpumep 4, 8 u T.1. 3HaueHHsT K03(HHUINEHTOB MECTHBIX CONPOTUBIICHUH PUBECHBI B
tabmume [punoxenus 2 ;

m Ke bp, llepoxoBaTocTh Oarimaca, MM-3alaeTcsd LIEPOX0OBaTOCTh Oaiinmaca, nampumep 0.5, 1, 2,
3uT.O MM;

m Dshb _pod , Imamerp maybe Ha Oannace mnomammero TpybompoBona, M- 3alaeTcs
TIOJTB30BATEINIEM IaMeTp YCTAaHOBICHHOH MIAii0bI Ha Oalimace mogaromero TpyoomnpoBoa. 11 BEIMHCIIEMOM
JIPOCCENBbHOM MaiOpl 3HAYeHHE NAHHOTO IIOJISI OINPENCISIeTCS B Pe3yJbTaTe BBHIMIOTHEHHS HAJaI0YHOU
3a71a4y;

m Dshb obr , Imamerp maybe Ha Oannace obpaTHOI'O Tpybomposona, MM- 3alaeTcs
TI0JTE30BATENIEM IMaMeTp YCTaHOBJICHHOM ITaii0bI Ha Oaiinace oOpaTHoro TpyOomnpoBoa. [y BErMUCIsIeMOi
JIPOCCENBbHOM MAaiObl 3HAYEHUE NAHHOTO IIOJIS OINPENEIICTCS B PEe3yJbTaTe BBHIMOTHECHUS HAJaIOYHOU
3a/1a4H;

m Nshb _pod, KommuecTBo manb Ha Oarnace nomailmero TpybompoBona, mT- 3alaercs
MOJIb30BATEJIEM KOJMYECTBO YCTAHOBJICHHBIX WIail0 Ha Oaiimace moparomero TpyOompoBoma. Jlns
BBIYHCIISIEMOM POCCENBHON MIaii0bl 3HAYEHUE JAHHOTO TOJIS ONPEIENSIeTCS B Pe3ybTaTe BHITTOJTHEHUS
HaJIaJIOYHOH 3a7Ja4u;

m Nshb _obr, KommuecTBO mayb Ha Oaiiiace oOpaTHOI'O TpybompoBona, MIT- 3alaeTcs
TMOJTL30BATENIEM KOJIMYECTBO YCTAHOBJICHHBIX IIAH0 Ha Oaiiriace o0paTtHOro TpyoOonpoBoaa. s BerauciseMoi
JIPOCCENBbHOM MaiObl 3HAYEHUE NAHHOTO IO OINPENCIIICTCS B Pe3yJIbTaTe BBIIOJHCHHS HAJaJ0YHOM
3a71a4H.
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CBogHast Ta0nWIa JaHHBIX TI0 YCTAHABIMBAEMOW JApPOCCENbHOW Imai0e TpHuBeleHa B  paslesiecM.
rnaBy 20 «Tabnuiel 6a3 JaHHBIX AJIEMEHTOB TEIJIOBOW CETH», CTP.253.

6.1.1.9. PerynaTtop AaBneHus

Jlnst BBINIOJIHEHUST HAJIaJJOYHOTO M ITOBEPOYHOIO PACUETOB HY)KHO 3aHECTH CJICAYIONIYI0 MH()OpPMAIHUIO I10
PETYIATOPY NaBJICHHMS HA MOJAIONIEM HIIH 00OpaTHOM TPyOOIpOBOIE:

m H, PerynupyeMeri napaMerTp Halop, M (pacxon, T/u)-3aaercs3HauyeHue peryaupyeMoro
JABIICHUS B TIOAAOIIEM TPyOOIIPOBOIE C yUeToM reofe3mdeckort orMerkn, Hapumep 120, 130 meTpos;

m Kreg, Ko3@. mnpomnyckHOM CcHocoBHOCTH- 3aaaercs 3HadeHue koadduimenTa npomyckHoH
crocoOHOCTH peryisaTopa (TI0 MacOPTHEIM JaHHBIM yCTPOHCTBA).

CBoziHas TabHLa JaHHBIX 110 PEryJIsITOpY JAaBlIeHNUs IpuBeieHa B paszene cM. riaBy 20 « TaGnuupl 6a3 JaHHBIX
3JIEMEHTOB TEIUIOBOM CeTm», CTP.253.

6.1.1.10. PerynaTtop pacnonaraemMoro Harnopa

Jlnist BBINIOJIHEHHUST HAJIaJOYHOTO M MOBEPOYHOIO PACUYETOB HY)KHO 3aHECTH CJIEIYIOIIYI0 MH)OpMALHUIO O
PETYIATOPY pacIoiaraéMoro Haropa Ha IOJaroLeM M 00paTHOM TpyOOTIpoBoIEe:

m H, PeryampyeMeni napaMeTp Hamop, M (pacxoxd, T/u)-3agaercs3HaueHue peryIupyeMoro
pacmonaraemoro Haropa, Hapumep 10, 20, 40 meTpos;

m Kreg, Kosd. HOpPOmycCKHOM CHOCOBHOCTH- 3amacTcs 3HaueHne ko3 HHUIMeHTa POy CKHOMN
CHOCOOHOCTH perylisiTopa (Mo MaCHOPTHBIM JaHHBIM yCTPOUCTBA).

CBogHas Tabnuila MaHHBIX TIO PETyJIATOPY pAaclojaraeMoro Hamopa TMpUBEICHa B  pasjesie CM.
rinaBy 20 «Tabmumbl 6a3 TaHHBIX JIIEMEHTOB TEIUIOBON CETH», CTP.253.

6.1.1.11. PerynaTtop pacxoaa

Jlnist BBITIOJIHEHHUST HAJIaJJOYHOTO M ITOBEPOYHOI0 PACUETOB HY)KHO 3aHECTH CJICAYIONIYI0 HH()OPMALUIO 110
PETyIIATOpY pacxoja Ha IOJIAlONIEM M 00paTHOM TPyOOIpoBoIe:

m H, PerynmpyeMeni napaMeTp Hamop, M (pacxon, T/4)-3amaeTcs3HadeHUE PErYIHPYEeMOro
pacxoza BofbI B ofaromeM Tpyoorposose, Harpumep 20, 50, 100 1/4;

m Kreg, Kosd. npomyckHOM CHOCOBHOCTH- 3aaeTcs 3HaueHne K03 (UIHeHTa POy CKHOMN
CHOCOOHOCTH peryJisiTopa (Mo MacIOPTHBIM JaHHBIM yCTPONCTBA).

CBoiHas TabuIa JaHHBIX [0 PETyJIATOPY Pacxo/1a npuBeaeHa B paszene cM. riaBy 20 « Tabnuiis 6a3 qaHHBIX
3JIEMEHTOB TEIJIOBOM ceTu», cTp.253.

6.1.2. UcnbiTaTenbHble NapamMeTpbl TeNJIOOOMEHHOro
annapara

Jl1s pacdeToB cxeM ¢ TeII00OMEHHBIMH alnapaTaMy P Pa3IHYHBIX PeXHUMaXx, ClIeyeT 3a1aTh HapaMeTphl
TEIJIOOOMEHHHMKA Ha KaKOW-TO M3BECTHBIH PEKMM. DTO MOTYT OBITH KaK NPOCKTHBIE IapaMeTphbl, Tak W
mapamMeTpsl, H3MEpeHHbIE MPH HWCIBITAHWM TeIIo0OMeHHOro ammapara. HaszoBem 53Tu mapameTpsl
UCIIBITAaTEIbHBIMH.

st 3aganust TEII000MEHHNKA TPEOYIOTCS CiIe/IyIOIINe UCTIBITAaTENbHBIE TapaMeTphI:

m T1I-TeMmepaTypa Ha BXOJE IEPBOr0 KOHTYpa;

m T12-TeMIepaTypa Ha BBIXOJIE TIEPBOTO KOHTYPA;

m T2 I-TeMmepaTypa Ha BX0JIe BTOPOr0 KOHTYPa;

m T22-TeMmepaTypa Ha BBIXOJI€ BTOPOTO KOHTYpa;
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B O TEIJIOBAasi HArpy3Ka,
m GI—pacxo IIepBoro KOHTypa,
m G2—pacxoj BTOPOro KOHTypa.

B namueit mogenu HyHO 3a7aBaTh 3HaueHUe O, XOTS U3MEPUTh JOCTATOYHO OJIMH U3 MapaMeTpoB O, GI1 uiu
G2, TaK KaK

Q = G1*(T11-T12)/1000 = G2*(T22-T21)/1000

3Has NEepednCICHHBIE MapaMeTPhl ATl OJHOTO PEXHMMa, MOXXHO TPH JTIOOOM JPYroM peXuMe pabdoThI
TETIOOOMEHHOTO aInapara 10 YeThIPEM 3aJaHHBIM MapaMeTpaM, UCIONIb3YysI H3BECTHBIE MAaTEMaTHYECKHUE
3aBUCHMOCTH, BBIYUCIHTH JUISl 9TOTO PEXHMMa 3Ha4eHUs OCTalbHBIX mapamerpos.Hampumep, Ha rpaduke
MOKa3aHO, Kak U3MEHEHHE pacxojia B IEpBOM KOHTYpPE BIMAET Ha U3MEHEHHE TeMIIEpaTyp Ha BBIXOJI€ IIEPBOTO
1 BTOPOTO KOHTYPOB.

TN =TI1'=70°C
TN =T21'=5"C

T22=60°C
G2IG2=1

G1YG1

Hcnonp3yst McnbITaTeNIbHBIE MapamMeTphl TEIUIOOOMEHHOTO ammapara, B pacueTe MOXKHO MOJEIMPOBATh
PErymsaToOp TEMIEPATypPhl, MOAAEPKUBAIOIININ IIOCTOSIHHYIO TEMIIEPATYPY BOJbI HA BBIXOJIE€ BTOPOr0 KOHTYpa
IIpY U3MEHEHHUH TEMIIEPATyPhl Ha BXOJ€ IIEPBOIO KOHTYpa.

24

G131
22

2
1 TI1'=70°C
1'5 TH=T21'=5°C
1'4 T22=T22'=60°C
’ G2YG2= 1

12

0s
0E
0.4
0z

TS C

B0 70 g0 a0 100 110 120 130 140 150

6.1.2.1. CxeMbl ¢ napannenbHbIM NOAKMNOYEeHUEM TeNNooobMeHHUKa Ha

'BC

Pacuer cxem HOTpC6PIT€J'I€I>i C napauIeJIbHbIM NOAKJIHOYCHUEM termnoooMennrka Ha ' BC MOXXHO BBIIOIHATE
Ha:

JKecTko 3ajaHHBIE UCIIBITATENbHBIE IAPAMETPBI, «3alIUThIE» B Iporpamme: T11 = 70, T1l2 = 30,a
T21 n T226epyTcs MO 3HAUYCHUSM XOJIOJHOH 1 TOpsYeit BOABI, 3aJaHHON Ha UCTOYHHKE;

m [lapamerpsl, KOTOpBIE MMOJIB30BATENb CaM MOJKET 33/1aBaTh Ha IOTpeduTese. VcnpITaTenbHbIe TapaMeTpsl
TEIJIO0OOMEHHOTO arnmapara, TEMIEpaTypy X0JIOJHOH U ropsiaell BOJbI, ¥ IOIKIII0YaTh BTopoit koHTyp 'BC
Kak 0e3 NUPKYJIINH, TaK ¥ C IUPKYISAIHEH.

[Ipu pacuere ¢ UPKYIAUEH HYKHO JTOTIOJIHUTEIHHO 334aTh PACUETHBIN PacXo Ha HUPKYJILINIO, KaK J0ITI0
B IPOLIEHTAaX OT pacuyeTHoro pacxona Ha 'BC u pacueTHyro TeMnepaTypy BOABI B IUPKYJISIIMOHHOM KOHTYpE
Ha BBIXO/I€ U3 NOTPEOUTEIIS.
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G1 T1 T22=Tre G2=Gre+Gy <
TO
T12 T Gl Ty
G2
Gre | Txe

PacueTHsIi pacxo/1 ceTeBO BOABI IPH PadOTe C MUPKYJIISAIHEH UIS TOTO JKe TeTTI00OMEHHOTO anmapara Oyaer
OTJINYATHCSA OT PACUETHOTO pacxo/a mpu padote 6€3 HUPKYISIMUOHHOHN THHHH.

Hampumep, anmapar GbUT pacCUuTaH Ha ClIeTyIOIIUe TapaMeTphl:

Q = Qors = 0.1 I'kan/uac, T11l = 70 °C, T12 = 30 °C, Txs = T21 = 5 °C, Trs
= T22 = 60 °C

Torma 6e3 mupkymsanuu G1 =  1000*Q/ (T11-T12) = 2.5 w/gac, Grec = G2 =
1000*Q/ (T11-T12) = 1.82 T/uac

Ecnu nupkynsunoHHsli pacxon paser 50% ot pacxona va 'BC u remnepaTtypa B HMPKYJISIHOHHON JIMHUA
Ty = 45 °C

Gu = 0.5*Grsc = 0.911/49ac

Iotepu Temna Ha nupkyssauto Qi = Gu*(Tre-Tm) = 0.014 'kan/gac

Pacxon Broporo koutypa TO Oynet cymmoii pacxona Ha ['BC u Ha nupKyIsiiuo
G2 =Gu + Grec = 2.73

Temneparypa Ha BxoJze BToporo koHTypa TO OyzmeT paBHa TeMmeparype CMeCH LUPKYISIIHOHHOM BOIBI U
MOJIHUTKH XOJIOHOW BBOJIBI.

T21 = (Grec*TxB+Gu*Ti)/G2 = 18.3

Q =Qrs + Qu = 0.114 I'kan/gac

G1 =3.29 1/yac

T.e. ceteBoit pacxon muist Toro e TO mpu Takux nmapamerpax MUPKYJISuK yBeauauics Ha 32%
E IIpumeuyanue

B sToM ciyuae 3HaueHus:

Tl1l i niz - Mcm. TeMneparypa Ha Bxozme 1 koHTypa I crymenmu= 70,

T12 i niz - Mco. reMmmepaTypa Ha Bexoze 1 korrypa I crynesm =30,a
T21 i niz - Mcho. TeMmmepaTypa Ha BXoge 2 KOHTypa I CTyHeHu H
T22 i niz - Mco. TeMmmeparypa Ha BExome 2 KOHTypa I cTymneHm OymyT

6paTBC${ 110 3HAYCHUAM XOJ'IOHHOf/i u ropﬂqei/i BOJIbI, 3a/1TaHHBIM Ha HCTOYHUKE.
IIpumeyanue

JKenatensHo, 4TOOBI MOTEPH HAIMIOPa COOTBETCTBOBAJIU MOTEPSM HAIOPa MPH UCTIBITATETILHOM
pacxo/ie mepBoro KoHTypa. PekoMeHayeTcst Bce oTepH nepBoro koHTypa TO npu NCTBITaTeIbHOM
pacxoje LEIUKOM 3a1aBaTh B I0Jie Hsec niz - IloTepu Hamnopa B OOHOM CEeKLUM
I cTyrneHu, a B 1I0OJIA Nsec_niz - Kosi-Bo cexkmmm TO Ha I'BC I CTyHneHB H
Ngr niz - Kosm-Bo napasnen rpynn TO Ha I'BC I CTymn. 3aHOCHTDL €AUHULY.
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I/ICXOHHLIG JAAHHBIC JIA BBIIIOJTHCHUA HAJIAJOYHOTO U IOBEPOYHOI'O pacuCcTOB

6.1.3. JononHuTenbHble UCXOAHbIe AaHHbIe ANA pacyeTa C
y4eTOM TensioBbIX NOTEPb

J1nst npoBeeHNsI pacueTa ¢ y4eTOM TEIJIOBBIX HOTeph HEO0X0IMMO 3aHECTH JOTOJIHUTENIbHBIE JaHHbIC:
Ilo ucTOUHMKY TETIOBOM CETH:

m Tsg pod, CpemHeromosas TeMrnepaTypa B Hon. Tp-ge, °C.-3aJaeTcs BelUYNHA
CPEIHET0JI0BOM TeMIIepaTyphl B OJAIOIIEM TPYOOIIPOBOE;

m Tsg obr, CpemHeromoBas TeMrneparypa B o0p. Tp-ge, °C.-3aJaercs BelUYNHA
CPEIHET0I0BOH TeMIIepaTyphl B 00paTHOM TPYyOOIIPOBO/IE;

m Tsg grunt, CpenHeromoBas TeMneparypa IpyHTa, °C.-3amaercs BeInYuHa CPEIHEr0f0BON
TEeMIIepaTyphl IPYHTa;

m Tsg nv, CpejHeronoBas TeMOepaTypa HapyxHOro Bosnyxa, - C.-3agaercs BeIMYHHA
CpEIHEroJI0BOM TeMIepaTyphl HAPYKHOTO BO3yXa;

m Tsg podval, CpemHeromopas TeMIepaTypa BO3IOyxa B NOo4Bajlax, °C. - 3amaercd
BEJIMYMHA CPEJHETOJ0BOM TEMIIEPATYphl BO3yXa B MOJBANAX;

B Tgrunt, Tekymas TeMIeparTypa IpPyHTa, °C. - 3amaeTcs BenMYMHA TEeKyIllIel TemnepaTrypbl
TpYHTa;

m Tpodval, Tekymas TeMrIepaTypa BO3Iyxa B mogsajax, -C.-3amaeTcs BelHInHa TEKyIIei
TeMIepaTypsl BO3/AyXa B MO/ABANIAX;

m Period, IIpOLOJXHMTEIBEHOCTE pabOTE CHUCTEME TEJIOCHAOGXeHS - 3a1aeTCs YNCIIO YacoB
pabOTHI CHCTEMBI TEIUIOCHA0KEHHS B TOJ, I 3TOr0 BCTATh HAa COOTBETCTBYIOUIYIO CTPOKY M HAXKaTh Ha
KHOIIKY B BBIIIABIIEM MEHIO BHIOpaTh HeoOxomumoe 3HaueHue: MeHee 5000 wacoB pa®OTBI CHCTEMBI
TernocHa0xeHus B rox win 6oiee 5000 gacos.

IIpumeyanue

N

B coorserctBun ¢ CHull 41-02-2003 «TeroBsie ceTm» MpH ONPENEICHUH TEIDIOBEIX MOTEPh

’I‘py6OHpOBO,I[aMI/I pacdeTHasd TeMIEpaTypa TCIUIOHOCUTCIIA NPUHUMACTCA Ui IMOJAAr0NIUX
TEIUIOMPOBOA0OB BOAAHBIX TEIIJIOBBIX CeTeH:

N [pH IEPEMEHHOM TeMITepaType CETEBOM BOJIBI M KAUECTBSHHOM PETYJIMPOBAHUM CPEHEr010BasI
temneparypa Temonocutesst 110 °C npu Temnepatypaom rpaduke peryiauposanus 180-70
°C, 90 °C, mpu 150-70 °C, 65 °C mpu 130-70 °C u 55 °C npu 95-70 °C;

m CpenHerosoBas TemrepaTypa IJisl 0OpaTHBIX TEMJIONPOBOIOB BOASHBIX TEIUIOBBIX CETEeH
npunumaercs 50 °C;

m [Ipu pa3memieHnH TETJIONPOBOIOB B MOJBANAX KIJIBIX 3/IaHUM TeMmIepaTypa BHYTPEHHETO
Bo3yxa mpuHuMaercs paBHod 20 °C, a TemmepaTypa Ha IOBEPXHOCTH KOHCTPYKIMH
TEIUIONPOBOAOB He BhiwIe 45 °C.

6.1.3.1. PacyeT no HOPMMUPOBAHHbLIM NOTEPAM

ITo yyacTkam TenioBoH ceTu:

m Proklad, Bwmg HOpOKJIAAKM TEIJIOBOM ceTy - 3alaeTcs BU MPOKIAIKN yJyacTka TpyooIrpoBoa,
JUIA 3TOTO TpeOyeTcss BHIOpaTh COOTBETCTBYIOIIYIO CTPOKY, Ha)KaTh KHOMIKY M B OTKPBIBIIEMCS MEHIO
BBIOpaTh TpeOYyEeMbIi ITyHKT: HAO3eMHAA NPOKNAOKA, KAHANbHAA NPOKNAOKA, 0eCKAHANbHAA NPOKIAOKA,
nO0BANbHAA NPOKNAOKA,

m Norma, HopMaTMBHEIE IOTEPM B TEMNIOBOM ceTu-lonp3oBaTeneM yka3blBaeTCs HOpPMaTUB Ha
OCHOBE KOTOPOT'o OyJIeT IPOU3BOIUTECS PACUET, LISl TOTO TpeOyeTcst BHIOPaTh COOTBETCTBYIOIIYIO CTPOKY,
Ha)KaTh KHOIIKY W~B OTKPBIBIIEMCS MEHIO BBIOpaTh TPEeOYyEeMbIl ITyHKT: HOpMuUpyemblie nomepu
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onpeoensaomcs no nopmam 1959 zooa, nopmupyemvie nomepu onpedensaromcsa no nopmam 1988 zooa,
Hopmupyemvle nomepu onpeoenaromca no Hopmam 1997 2o00a, nopmupyemvie nomepu onpeoensaomcs
no nopmam 2003 zooa;

m Kpoprav, [IonpaBOYHEN! KOB(QY. Ha HOPMEl TENJIOBEIX [NOTEph AJA HoJawnmero Tp-aa
- 3agaeTcs I HOAAIOIIETO TPYyOOIPOBOA MOJIB30BATENEM TI0 PE3yIbTaTaM TeMIIEPaTyPHBIX UCIIBITAHUH.
Ecnu TemMneparypHble NCTIBITAaHHSA HE HMPOBOIMIINCE, TTONPABOYHBIN KO3()(UIIMEHT Ha HOPMBI TETUIOBBIX
NOTEPh NPUHUMAETCA PaBHBIM 1. 0;

m Kpop obr, IompaBOYHEN KOSQOUIMEHT Ha HOPME TEIJIOBEIX IOTEPL IJIS 06paTHOIO.
Tp-ma - 3amaercs AN 00OpaTHOTO TPyOOIpPOBOAA MONB30BATENIEM IO PE3yJbTaTaM TEMIIEPaTypPHBIX
ucnelTanuil. Ecnm TeMneparypHble HCTIBITaHAS HE TIPOBOIIIINCH, TIONPABOYHBIN KO3()(UINEHT Ha HOPMBI
TEIUIOBBIX OTEPh MPUHUMAETCS PaBHBIM 1 . 0;

m Q] pod, JONOJNHMTENBHEE IIOTEpyM Telja Hnoxn. Tp-Aa, Kkasa- Hapany c TemnoBbIMU
TIOTEPSIMH depe3 N3OJIAIHI0, UMEETCSI BO3SMOKHOCTD 3a/1aBaTh TOTIOJHUTENbHBIE (PUKCHPOBAHHBIE TETNIOBEIC
oTepu Mojarolero TpybompoBoaa. DTy BO3MOXKHOCTH MOXHO HCIIOJNB30BaTh, HANpUMeEp, I
MOJICIIUPOBaHKsI 0TOOpa TeIia B ciaydae TPyOOnpOBOI0B-CIIy THUKOB;

m Q1 obr, JonoJHMUTEeNBHEIE HOTepu Temnla obp. Tp-na, Kkaj- Hapany ¢ TeNIoBBIMH
MOTEPSMH Yepe3 U3OJISIIHIO, UMEETCSI BO3MOXKHOCTD 3a/1aBaTh JIOTOJHUTEIbHBIC (PUKCHPOBAHHBIC TEIIOBHIC
oTepH 00paTHOTo TPyOOIPOBOIA. DTY BO3MOKHOCTH MOXKHO HCIIOJIB30BaTh, HAIIPUMED, T MOICITHPOBAHIS
oTOOpa Tema B cry4ae TpyOOIpOBOIOB-CITyTHUKOB.

6.1.3.2. PacyeT TennoBbIX NOTEPb C y4eTOM (haKTU4eCKon usonsaumm

I[J'If[ MMpOBEACHMS pacyeTa C TCIUIOBBIX IOTEPb 11O (1)8.KTI/I‘ICCKOMY COCTOSAHHIO U30JIAINNU HGO6X0,I[I/IMO 3aHCCTHU
CJICAYIONE TaHHBIC!

Ilo yyacTkaM TemnioBoil ceru:

m Proklad, Bmp NpOKJIaAKM TEIJIOBOM cerTy- 3aJaeTcs YHCIIO BUX NPOKIAJKN yYacTKa TEINIOBOM
CeTH, Uil 3TOr0 Uil 3TOro TpebyeTcst BHIOpaTh COOTBETCTBYIOIIYIO CTPOKY, HaXKaTh KHOIIKY WU B
OTKpBIBILIEMCSI MEHIO BBIOpaTh TpeOyeMblil NMyHKT: HaAO03eMHAs NPOKNAOKA, KAHAIbHAA NPOKIAOKd,
OecKananbHas NPOKIAOKa, NOO6ANbHAA NPOKIAOKA,

m Izol pod, TemnoM30JALMOHHEE! MarTepmuas mnox. Tp-xma (1 - 39) - 3agaercs
TEIUIOM30JSIIIMOHHBIA ~ MaTepual MOJAloIIero TpyOompoBojga, s A3TOro Tpedyercs BBIOpaTh
COOTBETCTBYIOIIYIO CTPOKY, Ha)KaTh KHONKY'=W B OTKPBIBIIEMCS MEHIO BbIOpaTh TPEOYEeMBI MyHKT.
OmnwucaHue TETTON30JIAINOHHBIX MaTEPHANIOB NpHBeIeHO B [IpmnoxkeHnn 3;

m Izol obr, TenjgomM30JIALMOHHELR MaTepuas obp. Tp-ga (1 - 39) - 3agaercs
TEIIIOM30JISIIMOHHBIA MaTepHall 00paTHOTO TPyOOIIPOBOIA, IS TOTO TPEOyeTCs BRIOPATh COOTBETCTBYIOIIYIO
CTPOKY, Ha)kaTh KHONKY =M B OTKpPBIBIIEMCS MEHIO BBIOpaTh TpeOyeMbrid myHKT. OmnmcaHue
TEIUIOM30JSIIIMOHHBIX MaTEPHAJIOB puBeAcHO B [Ipuioxenuu 3.;

m Wi zol pod, TommmHa wM30JaALMY HOOJAKRmEro Tp-Aa, M- 3amaercst TOJIIMHA W3OJISALUN
nojatontero Tpyoonposoza, Hanpumep 0.07, 0.1 m;

m Wi zol obr, TommmHa wu30JaAUMM OOPATHOI'O Tp-Aa, M- 3amaercst TOJIIMHA W3OJISALUN
obpatHoOTro TpyOonposona, Hanpumep 0.07, 0.1 m;

B Tex pod, TexHHMYEeCKOe COCTOSHME WH30JA0my non.rtp-ga (1-8) - 3amaercst TOJNBKO B
TOM cJIy4ae, €CIii TEIUIOBBIC MIOTEPH B TPYOOIPOBOAX TEIUIOBOW CETH ONPEIEIISIOTCS PACYCTHBIM ITyTEM,
a He MO YJeJIbHBIM HOPMAaTHBHBIM NOKa3aTesiaM. [Ipu BBINOJHEHUH PacyeToOB MPUHUMAIOTCS CPEIHUE
3HAYEHUS MONPABOK K KO PUIMEHTAM TETUIONPOBOTHOCTH TETUIOM30JISIIIMOHHBIX MAaTEPHAIIOB IPUBEICHHBIX

B [Ipmioxenun 3;

m Tex obr, TexHMYECKOE COCTOSHME M30JAumMu o0p.Tp-na (1-8) - 3ajgaercs TOIbKO B
TOM CJIy4ae, €CJIM TEIUIOBbIE MMOTEPU B TPYOONPOBOIaX TEIUIOBOM CETH OMPEICISIOTCS PACUETHBIM ITyTEM,
a He MO yJEJIbHBIM HOPMATHBHBIM NOKa3aTesiaM. [Ipy BBINOJHEHUH PacyeToOB MPUHUMAIOTCS CPEIHUE
3HAYCHUSI MOMPABOK K KO3 (QHUIMEHTaM TEILIONPOBOIHOCTH TEIUIOU30JISIIMOHHBIX MATEPUAIIOB IPUBEICHHBIX

B [Ipunoxennu 3;
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m Q01 pod, [HONOJIHMTEJILHEE MNOTEpyM Terya HOo4. Tp-rAa, kkas- Hapsany ¢ TemioBeIMU
MOTEPSIMH Yepe3 U30JBILHUIO0, UMEETCSI BO3MOXKHOCTD 3a/1aBaTh JAOTOJIHUTENbHbIC (PMKCUPOBAHHBIC TEIIJIOBBIE
MOTEpH TMOJAIOIIEr0 TpPyOOmpoBOoAa. DTy BO3MOXXHOCTH MOJKHO HCIOJB30BaTh, HANPUMEpP, UL
MOJISIINPOBaHMA 0TOOPA TeIlIa B CIIy4ae TPYOOIPOBOIOB-CITy THIKOB;

m Q1 obr, JonosHMTENLHEE HNOTepy Temna obp. Tp-rZa, kkas- Hapamy ¢ TemIoBEIMU
TOTEPSIMH Yepe3 N3OJLIIHI0, MMEETCS] BO3SMOKHOCTD 3a/1aBaTh IOTIOTHUTENbHBIC (PHUKCHPOBAHHBIC TEILIOBEIC
MOTEepPH 0OPATHOTO TPYOOIPOBOIA. DTY BO3MOKHOCTH MOXHO HCIIOJIb30BaTh, HATIPUMED, IS MOJICTUPOBAHUS
0oTOOpa TerIa B cirydae TpyOOIpOBOIOB-CITy THIUKOB.

[Ipu moa3eMHO¥ TpoKIagKe TPyOOIpoBOaa:

m S, PaccrosHme Mexmy OoCsaIMM TPyOOIpPOBOHOB, M. - 3aJlaéTCsl PaCCTOSIHHE MEXKAY OChIO
MOJAIOIIETO U OCBI0 00PaTHOTO TPYOOIIPOBOIOB B METPax;

W Hzal, Tny6buHa 3a70XeHMUs TPyOONpOBONa, M. - 3alacTcs PacCTOSHUE OT OCH TPYOOIpoBOIa
1o moBepxHocTH 3emin, Hanpumep 0.8, 1.0, 1.2 m. u T.13;

m Grunt, Bmpg rpyHTa - 3amaercs BUJ I'PYHTa B KOTOPOM IIPOJIOKEH yJacTOK TPyOOIPOBOAA, ISl TOTO
TpebyeTcsi BBIOpaTh COOTBETCTBYIOLIYIO CTPOKY, Ha)KaTh KHOIKY'=HM B OTKPBIBIIEMCS MEHIO BHIOpaTh
TpeOyeMBIii TyHKT.

N Bun Ko duuneHT Ten10npoBoaHocTH
ILIL.| TPYHTa rpyuroB Br/(m * C)
CYXOro | BJI2;KHOT'0 | BOAOHACBIILIEHHOTO
1 2 3
1 | Ilecok, 1,10 1,92 2,44
cynech
2 | I'nuna, | 1,74 2,56 2,67
CYIJIMHOK
3 | 'pasuii, | 2,03 2,73 3,37
meOeHb

HpI/I KaHaJIbHOM MPOKIAJAKE JOMOJHUTCIBHO!

m Hkanal, Beicora kaHajga, M. - 3alaeTcs MOJb30BaTeieM B 3aBUCUMOCTU OT MAapKH KaHala U
YCJIOBHOTO JAMaMeTpa TpyO B COOTBETCTBHU ¢ Tabiuied mpuiokeHust 5: « OCHOBHBIE THIBI COOPHBIX
JKeNe300eTOHHBIX KaHAIIOB JUIA TeIUIOBOW CeTm», cTp. 292, HanpumMep i kaHana mapku KJI 90-45 mpu
YCIIOBHOM JiaMeTpe nozarotieii u oopatHoit TpyOs! 0.1 M. BeicoTa kaHama 0.63 m;

m Wkanal, ImpmHa KaHama, M. - 3aJaeTcs MOJIb30BaTelIeM B 3aBUCHMOCTH OT MapKd KaHaia u
YCIIOBHOTO IMaMeTpa TpyO B cooTBeTCTBHM ¢ Tabmuueil [Ipunoxenns 5: «OCHOBHBIE THIBI COOPHBIX
JKeNe300eTOHHBIX KaHAJIOB JUIA TEIUIOBOM ceTm», cTp. 292, HanpuMep uia kaHana Mapku KJI 90-45 mpu
YCIIOBHOM JiiameTpe nojatoleii u ooparHoit Tpy6st 0.1 m. mpuna kanans! 1.15 m.

6.2. UcxogHble gaHHbIe ANS BbINOJIHEHUS
KOHCTPYKTOPCKOro pacuyeTra

6.2.1.

ITepen TeM Kak IPUCTYIUTH K KOHCTPYKTOPCKOMY pacdeTy, CHadalia Hy>KHO 3aHECTH CIIEAYIONTYI0 HHPOPMAITHIO
10 Y9acTKaM M MOTPEOUTEISAM TETLUIOBOU CETH.

Mo noTpebutenam

He3zaBucumo ot TOro Kak 6yIICT MMPOBOAUTHCA PACHUECT CICAYCT 3aHECTH:

m Hcon ras, Pacnosara eMElf Hamnop Ha BBoAe (KOHCTP), M- 3aJacTcs BEJIMYMHA
pacroyiaraeMoro Haropa Ha BBOJIC Y TIOTPEOUTEIIS, IIsl KOHCTPYKTOPCKOTO pacyera.

Pacuet MOXeT MPOBOAUTHCS [0 U3BECTHBIM PACUETHBIM PACXO0IaM HIIH IO PACYETHBIM Harpy3Kam, nogpobHee
00 aToM cM. tiaBy 10 «KoHCTpyKTOpCKHUE pacdeT», cTp.152

| I[J'Iﬂ BBITIOJIHEHUA pacyeTa 1O U3BCCTHBIM PACUYCTHBIM pacxodaM:
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© Gcon _so, Pa cueTHENT pacxonm Ha CO (koHCTp), T/4-3amaercs pacueTHBIN pacxoa s
KOHCTPYKTOPCKOI'O pacyera Ha CUCTEMY OTOILICHUS,

o0 Gecon sv, PacueTHsrt pacxon Ha CB (koHcTp), T/4-3afaercs pacdeTHBIN pacXon I
KOHCTPYKTOPCKOTO pacueTa Ha CUCTEMY BEHTUIISILINM;

© Gcon gv, Pa CcueTHEN pacxon Ha I'BC (koHcTp), T/4-3anaercs pacueTHbIN pacxon I
KOHCTPYKTOPCKOTO pacyeTa Ha CHCTEMY TOPSIETO BOJTOCHAOKEHHS.

| )1.1'[2[ BBITIOJTHEHUA pacyeTa 10 U3BCCTHBIM PACYCTHBIM HAarpys3Kam:

0 Qo r, PacueTHas Harpyska Ha oTomieHue, I'kaj/d.-3aJaeTcs pacueTHas Harpys3ka Ha
OTOIUIEHHE B COOTBETCTBHH C PAacUCTHBIMH JaHHBIMH B ['kan/4. Harpyska moxxeT OBITH 3a7aHa Kak B
I'kan/u tak u B MBT. Kak n3MeHuTh equHunbl usmepenuit cM. paszaen 7.10 «Hacrpoiika ncronb3yembix
€AMHUI] U3MepeHus», cTp.116;

O Qsv r, PacyeTHas Harpy3Kad Ha BEHTWISALMD, I'kas1/d. - 3amaeTcs moJIb30BaTeNEM 110
MPOEKTHBIM JaHHBIM. IIpM OTCYTCTBHMM NHpPOEKTHBIX JAHHBIX pacueTHbIE TEIUIOBBIE HArpy3Kd Ha
BEHTWJIALIMIO MOTYT OBITH OINpENEIICHBI 10 Hapy>KHOMY OOBEMY 3HaHHS WJIM NOBEPXHOCTH Harpena
TeronoTpedItomero obopynosanusa. Harpyska Mosket ObITh 3a7aHa Kak B ['kan/4 Tak u 8 MBT. Kax
W3MEHHUTh AMHUIBI U3MEpeHuil cM. B pasnene cM. pasaen 7.10 «HacTpoiika MCTIONb3yeMBIX €IHMHHUIL
u3MepeHus», cTp.116;

0 Qgv_sred, PacuerHas cpenHss Harpyska Ha I'BC, I'kas/d-3agaercs N0Jb30BaTeNeM
IO IPOEKTHBIM AaHHBIM B [ 'kau/4. [Ipy 0TCYyTCTBUYM MPOEKTHBIX JaHHBIX PaCYETHBIE TEIJIOBbIC HArPY3KU
Ha Tropsyee BONOCHAO)KEHHE MOTYT OBITh OIPENENICHbl MO KOJMYECTBY IOTpPEOHTENeil ropsuero
BOJIOCHA0KEHMS, B COOTBETCTBHH ¢ ykasaHusiMu CHull. Harpyska moxer ObITh 3aaHa Kak B [ 'kan/4 tak
1 B MBT. Kak m3MeHHUTS eTMHALIBI H3MEpEHHH CM. B pazaene cM. pasznen 7.10 «Hactpoiika nenomp3yeMbpIx
€IMHUI] H3MEpeHus», cTp.116.

6.2.2. Mo yyacTkam

He3zaBucumMo oT TOro Kak 6yaeT NpoBOAUTHCS pacdeT CIeIyeT 3aHEeCTH:

m [, [nimHa ydyacTka, M-3aJaeTcs JJIMHA y9acTKa TpyOOIpoBo/a B IIaHe ¢ y4eToM JUTHHBI [1-00pa3HbIx
koMneHcaTopoB. [lone [IyiiHa y4acTka MOXKHO 3aIIOJHUTH ABTOMATHYECKHU IS BCEX YYAaCTKOB TEIIOBOI
cetu. [logpoGHee cm. paznen 17.1 «ABToMaTHUeCKOe 3aHECEHUE JUTMHEI C KapTh», cTp.218;

m Ke con pod,lllepoxoBaTocTs MOAAIOIIEr0 TPyOONpoBoAa (KOHCTPYKTOPCKHM), MM - 3agaercs
IIEPOXOBATOCTb MOAAIOIIETO TPYOOIPOBO/IA JUIsl KOHCTPYKTOPCKOTO Pacuera;

m Ke con obr, lllepoxoBaTtocTs 00paTHOro TpyOONpoBoja (KOHCTPYKTOPCKMM), MM - 3ajaercs
[IEPOXOBATOCTh 0OPATHOTO TPYOOIPOBO/IA JJIsl KOHCTPYKTOPCKOT'O pacyera,

m Kz pod, KoaddumeHT MecTHOro CONpOTHBICHHUS TIOJAONIEro Tpyoonposoaa - 3axaercs KoddhuInueHT
MECTHOTO COIpPOTHBIICHHS JJIs Tojarolero Tpyoomnporosa, Hampumep 1.1 wimm 1.2. B atom ciyuae
JISWCTBUTENbHAS JUIMHA y4yacTKka TpyOorpoBozaa Oyner yBeiandeHa Ha 10 wmu 20 % coorBercTBeHHO. Ecinu
K03()(pMIMEHT MECTHOTO CONPOTHBIEHHs Ul MOAAIOIIEro TpydonpoBoja Oyzaer 3axaH paBHbM 1.0, TO
JeHCTBUTENbHAS IJTMHA MOAIOIIEero TPyOOmpoBo/ia yBeTuueHa He Oy IeT;

m Kz obr, KoapduuueHt MecTHOro comnpoTuBiaeHHs oOpaTHOro Tpyoomnpososa - 3ajaerca kodhQuiuent
MECTHOTO CONPOTHBIECHUS A oOparHoro tpybompoBona, Hampumep 1.1 wm 1.2. B stom ciyuae
JeHCTBUTENIbHAS JUIMHA yyacTKa TpyoorpoBozaa Oyner yBeanueHa Ha 10 wmm 20 % coorBercTBenHo. Ecin
KO3((DUIIMEHT MECTHOTO COIPOTUBIICHHS ISl oOpaTHOro TpyOompoBoja Oyaer 3amaH paBHbM 1.0, TO
JIeWCTBUTEIbHAS JUIMHA 00paTHOTrO TPyOONPOBO/a yBEIN4YeHa He OyIeT.

f IMpumeuanue

Ecim MecTHBIE CONPOTHBIIEHNS HEN3BECTHBI, TO B 3TOM CIIydae M0JIb30BaTEIb MOXKET YBEITMIHUTh
JNEHCTBUTENBHYIO JJIMHY  TpyOompoBoma  J00aBiI€HHEM  OKBUBAICHTHOW  JIJIMHBI,
XapakTepu3yIoulel MOoTepyd B MECTHBIX CONPOTHUBICHMAX. [y 3TOrO CiiemyeT 3aaath st
nosielt KosgduimeHT MECTHOI'O CONPOTHBJIEHMS HOL. Tp-na.u Kosgomimenr
MEeCTHOI'O CONPOTHMBJIEHMS MHOH. Tp-na. 3HadexHnsor 1.05 mo 1.2
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HcxoaHble TaHHbIC ISl TOCTPOSHUS TEMIIEpaTypHOro rpaduka

Ecnu BUJ MECTHBIX CONPOTHBICHUNA M MX KOJIMYECTBO M3BECTHBI, UX CIEIYET yKaszaTb C
MTOMOUIbIO CIIPABOYHHKA TI0 MECTHBIM COIIPOTUBIICHUSIM. DTOT CIIPABOYHUK 3aHOCHUTCS B I10JIE
MecTHEIE CcOompoTHBIIEHMS rnox. (obp.) Tp-xa.

m Zpod str, MecTHEIE CONPOTHBJIEHMS IOH. Tp—-Ha -— 3amaroTcs MECTHBIE COIPOTUBICHUS,
YCTAHOBIICHHBIE Ha mojawonieM TpyOonpoBose. Kak paborare €O CHpaBOYHMKOM IO MECTHBIM
COTIPOTHBIICHHSIM CM. B pasziese cM. pasneln 19.5 «CrpaBoYHUK IO MECTHBIM COMIPOTHBICHUAMY, CTpP.249.
CyMMa BCeX CONPOTHBICHHI, aBTOMaTHUECKH 3amuchiBacTcs B Tosie CyMMa K03¢. MECTHBIX COIPOTHBIICHHIN
HOA. Tp-Z1a. 3HaueHHs K03()(PUIMEHTOB MECTHBIX COIIPOTHUBIICHUH NPUBEICHBI B TaOINIE MTPHIOKEHUS 3.
«KoadhurmeHTsr MECTHBIX CONIPOTUBIICHUH Ha yyacTke TpyOorpoBoaay, ctp. 289;

m Zobr str, MecTHBe CONPOTHBIIEHMS OOp. Tp-Aa — 3aJaloTCs MECTHBIE CONPOTHBIICHMS,
yCTaHOBIIEHHBIE Ha 00paTHOM TpyOompoBoe. Kak paboTaTs CO CIpaBOYHUKOM MO MECTHBIM CONPOTHBIICHUSIM
cM. B pazzene cM. paszzen 19.5 «CrpaBouHHK MO MECTHBIM CONPOTUBIECHUsM», cTp.249. Cymma Beex
COIPOTHUBIICHHUH, aBTOMAaTHIECKH 3anichiBaeTcs B oste Cymma K03(). MECTHBIX CONPOTHBICHUH 00p. Tp-1a.
3HadyeHNs KOA(PQHUINESHTOB MECTHBIX CONPOTHBICHUHA NPHBEICHBI B TAaOJHIIE MPHUIOKCHUST 3!
«Koa¢purnmeHTs! MECTHBIX CONIPOTHBIICHUN Ha y4acTKe TpyOoIpoBoiay, cTp. 289 .

Kak paboTats co CipaBOYHHKOM IT0 MECTHBIM COMIPOTUBIICHHUSAM CM. B paszene cM. pa3zaen 19.5 «CipaBouHmk
10 MECTHBIM COTIPOTHUBIICHUAMY, CTP.249. 3HaueHHs1 KO3(Q(PHUIMEHTOB MECTHBIX COIIPOTUBIICHHUIT TPHUBE/ICHBI
B Tabuiie npriokeHus 3: «KoadduimeHTh MECTHBIX COMPOTHBIICHHUH HA YYaCTKe TpyOOmpoBoaay, cTp. 289
. CyMMa Bcex COIpPOTHBIICHHH, aBTOMAaTHYECKH 3alMCBIBaeTCsS B mojie CymMMma KoO2¢d. MECTHBIX
conporuBieHmy (ron) obp. Tp-Ha.
f IIpumeyanue
Yka3pIBas MECTHBIC COINPOTHBIICHHS, YCTAHOBJICHHBIC HA CETH CIEIyeT, YTOOBI 3HAYCHHUS
none KospouimeHT MeCTHOI'O CONPOTMBIIEHMS NOAAKNIEero Tpy6oIpoBOLa
U KosdduimeHT MeCTHOT'O CONPOTUBIIEHMUS OOpaTHOI'O TPyBompoBomga ObLIN
paBHBIMHE 1.

B 3aBucuMOCTH OT TOTO, MO KaKOMy TMapameTpy OyaeT JnenaThCs pacuer, CeAyeT 3aHECTH ONTUMAaJIbHbIE
CKOPOCTH WJIM YJI€JIbHbIE JINHEHHbIE IOTEPH:
m 171 BBINIOJTHEHUS pacyeTa 1o ONTUMAJIbHOW CKOPOCTH:

o0 Vopt pod , OnrmmanbHas CKOPOCTL B HNojawmeM (KOHCTPYKTOPCKMI), M/c-
3amaercs OnTUMAaIbHAS CKOPOCTH LIS IOJAIOIIET0 TPYOOIIPOBO/Ia TAaHHOTO YYaCTKa;

0 Vopt obr, OnrmManbHas CKOPOCTHL B OOpPaTHOM (KOHCTPYKTOPCKMI) , M/c—3anaercs
ONTUMAJIbHAsS CKOPOCTH AJIs 0OpaTHOro TPyOOIPOBOAA JAHHOTO yUacTKa.

| I[J'Iﬂ BBITIOJITHEHUA pacyeTa 110 yACJIbHbIM JIMHCHHBIM MOTEPAM:

0 dHud con pod, YneseHEIe JIMHENHEIE HOTepyr HNojapmero (KOHCTPYKTODCKMM),
MM/ M— 33JIAI0TCS yICNbHBIC JIMHEIHBIC TTOTEPH JIJIS MTOIAI0NIEro TPyOOoIpoBoaa;

0 dHud con obr, YnpeseHEIe JIMHENHEIE HOTepr OOpaTHOIO (KOHCTPYKTOPCKMIM),
MM/ M— 3aJIAI0TCS yICNbHBIC JINHEIHBIC TTOTEPHU s 00paTHOTo TPyOOIpOBOAA.

6.3. AicxoaHble AaHHbIe AN NOCTPOEHUs
TemnepartypHoro rpaduka

I/ICXOHHLIC JAHHBIC I10 00BEKTAM CETH AJIg pacyeTa TeEMIepaTypHOro rpa(bm(a JOJI>KHBI OBITh BHECEHBI TAKHE
K€, KaK U JJI1 TOBEPOYHOI'0 pacyeTa
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'nmaBa 7. HacTtpouku pac4yetoB

OCHOBHEBIC HaCTpOﬁKH TIIPOBOJAMMBIX PACUETOB 3aJaF0OTCS BO BKIIaAKaX COOTBETCTBYIOIIETO ANAJIOTOBOTO OKHA.
YT00KI OTKPBLITH AUAJIOT HaCT’pOﬁKPI PacyY€TOB BBINIOJIHUTE CICAYIOMINEC HeﬁCTBHﬂZ

1.
BrimonHnTe KOMaHAy TiIaBHOTO MeHIO 3adauu|ZuluThermo, nub0 HaKMUTE KHOIKY 2
HUHCTPYMEHTOB. OTKPOETCsI IAHEIb BBIMOIHECHHS TEIUTOTHAPABINYSCKUX pacdeToB (cM. Puc.7.1).

MMaHCTN

ZuluThermo - ax
CMCTEME WEHTPaNME0EaHHDMD TENIOCHAOHEHH Caoi...

| Hana.u.&a| Moespra | TemneparypHeld rpads I K.oHCT pyYkTOpCHMEA I CepBMcl

=) ] CHCTEME UEHTPEMSOEEHHOND TENADCHAGHKEHH
[CJC yserom yravex (- b Korenstan Me 1
[7] € yueTor TEMNOEEIX NOTEPE

(@) Mo HopM. NETEpAM
Mo HzonALHK

Conna v Wwaitsl M3 Hanaak
[] AuameTpes wz

KOHCTPYKTORCKOMD
pacyeTa
FPackpacka [(HET) -
]
[ Pacyer l[HaCTpoﬁKM] l Cnpaet.a l [ Sakpere ]

Pucynok 7.1. Ilanesib TeNI0ruApaBINYeCKNX pacueToB

2. . . .
Haxxmute xkHOTIKY Ci10id..., BRIOEPUTE CIOH TEIJIOBOM CETH B OTKPHIBIIEMCS JHAJIOTe W HAXKMUTE KHOIIKY
OK49T00BI TOATBEPANTE BHIOOP U 3aKPHITH THAJIOT;

3. . .
I[anee Ha)XMUTC KHOIIKY Hacmpouku, OTKPOCTCA AUAJIOT HACTPOUKHU PACHCTOB JId BBI6paHHOFO CJI04 (CM.
Puc.7.2).
MapameTpel rMApaEAMHECKOrD pacqeTa P
| [MpoTokon pacyeTa I Packpacka I IBC I MexogHele gaHHEIE I Hasp
Tennosie notepu | [NoTepwn Hanopa TennoHocHTENE YTeuru
Koa®PUUMEHT MECTHBIX Tennoesl noTepk (D <= 0.15m) 12
KoztdmueHT MecTHeR Tennosen: notepe (O > 0.15 m) 115

KoMneHcupoBaTs Tennossie noTepy pacxomom ||

MakcuManeHeIR 0 THOCKTENEHEIR pacon 1.2

MUHWMENEHEIR IMEMETD COMNE, MM 3

MUHWMENEHEIR IMEMETD WaAGEI, MM 3

[ oK H OmenHa ] MprmeHUTE

Pucynok 7.2. Iluanor HacTpoiiku pac4yeToB. Bkianka «TenioBbie notepn»

HaC’I‘pOﬁKa PAa3JINYIHBIX NapaMETPOB PpaCYCTOB HOI[pO6H0 OIMUCBIBACTCH B IMMOCICAYIOIINUX MTOoApa3Jaciax.

7.1. HacTpouka pacyeTta TensoBbIX NOTepb

IMTapameTpsl pacyeTa TEIIOBBIX TIOTEPL HACTPAUBAIOTCS BO BKIaIKe Tenioevie nomepu qUanora HaCTPONKH
pacuetos (cM. Puc.7.1):
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Hactpoiika pacueTta noreps Hamnopa

m B nomix Kosgpguyuenm mecmuvix mennoevix nomeps3anaorcs Ko3Q(OUINEHTb MECTHBIX TEIJIOBBIX
HOTEPb, YYUTHIBAIONIHE TEIIOBBIE IOTEPH apMaTypoii, KOMIIEHCATOPAMH, HEIIOABM)KHBIMHU OIIOPAMH;

m [Ipu ycranoBneHHoM ¢uaxxe Komnencupogams menyogvie nomepu pacxo0om TEIIOBBIE NOTEPU
KOMIICHCUPYIOTCS yBETTMICHHUEM Pacxo/a TEINIOHOCUTENS. MaKCHMallbHOE YBEIMUYECHNE PACXO/1A 3aJaETCs
B TI0JIE;

Hanpumep, npu 3HaueHue 1 . 2 B nosic MakcumanbHolit 0OMHOCUMETbHBLIL PACX00, PACXO]I TCTLIOHOCUTEIS
MOJKET OBITh yBeNnndeH He Oonee ueM Ha 20%;

m B none Munumansuotit ouamemp connazanactcss MUHUMATBHBIN THAMETP TOA0HPAEMOro COILIA 31€BATOPa;

m B none Munumanvuotit ouamemp waiiopr3anactcss MUHUMAITBHBIA THAMETP MOAOHUPAEMBIX JPOCCETAPYFOIIIX
rano.

7.2. HacTpomnka pacyeTta notepb Hanopa

IMapameTpsl pacdeTa moTeps Haropa TEMIOHOCUTES 3a1a10TCs BO BKIIake ITomepu nanopa mianora HaCTPORKH
pacueroB (cMm. Puc.7.3).

MNapameTpel rApaEAMYECKOrD pacyeTa PG
[poToKon pacyeTa I Packpacka | [BC I Mo gHEIE AEHHBIE I Hasp
TennoEkle NoTepM | MoTepn Hanopa | TennoHoCWMTENE ¥ TeuKun

PacueT KospouumMeHTa FMOpEENAYECKOro TDEHWA No fapMyne

KonBpyka-YaiTa -

MaKcHMansHBIA HENoP, FACKMBIA ConnamM (B8 AONAX OT
MUHMMENEHD HeoBXD mAMora)

P

JaMac Hanopa Ha SanonHeHWe cucTemel, M 5
MakcwmaneHo gonycTimos gasnerwe B ofpatmee, m 60

[7] KoppekmupoEaTs HomMep 3nesaTopa

05 ommn) (T

Pucynoxk 7.3. [Iuajor HacTpoiiku pacueroB. Bkiaaaka “«IloTepu Hamopa»

m Dopmyna ans pacyera Kod3QPHUITUEHTA THAPABINIECKOTO TPEHUS BEIONPAETCS B MOJIE C COOTBETCTBYOIIIM
Ha3BaHueM. Bo3amoxkeH pacuet ko3 durmerra Tpenus o popmynam Anbrinyiis, Hludpuncona, Hukypanse,
Kynebpyxa-VYaiirta;

m B none Makcumanvuotit hanop, 2acumulii cOnaom (6 00aAx OmM MUHUMATILHO HE0OX00UMO20)3a1a€TCs
MaKCUMaJIbHBII H30BITOUHBIN HAOp KOTOPBIM MOKET OBITH MOTAllIeH COIIOM eBaTopa. Ilo ymomyanuio
YCTaHOBIICHO 3HAYEHHWE 2, 3TO 3HAYUT, YTO COIUIOM 3JieBaTopa OyIeT MOoramieH Hamop, B ABa pasa
MPEBHIMIAOIINNA MHHUMAIFHO HEOOXOTUMEIH;

m B none 3anac Hanopa Ha 3anojiHeéHue cucmembl, M3aJ1a€TCA 3amac Haropa Ha 3ali0OJIHCHUE CUCTCMBbI;

m B none Maxcumanvno donycmumoe dagnenue 6 00pamuuke, MyKka3blBaeTcsi MAKCUMaJIbHO JOIyCTUMOE
JlaBjicHHe B 00paTHOM TpyOorpoBoje. [Ipu ero mpeBbIlIEHHH, B pe3yjbTare pacdyera OTOOpakaeTcs
HpeTynpexIatonee CoooIeHune;

m [Ipu ycranosieHHOM (uiaxkke Koppekmuposamo nomep rieeamopa, ONTAMAILHBIA HOMEpP 3JeBaTropa
noaGupaercs 1o cleayronieii Homorpamme. (Puc.7.4).
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Pucynok 7.4. Homorpamma i1 BbI00pa 3J1eBaTopa

7.3. BbIOOp 1 HacTponka napamMeTpoB
TensioHocuTens

Tun ucnosp3yeMoro TEMJIOHOCHTENS U €ro MapaMeTpsl 3aJaroTcs BO BKIanke Temnonocumens nuanora
HacTpoiiku pacyetos (cM. Puc.7.5).

MapameTpel rMgpaEAMHYeckers pacdeTa 23_
MpoTokon pacyeta I Packpacka I IBC I WoxogHele gaHHbIE I Hasp
TennoBeie NoTepy I lMoTepw Hanopa | TennoHocuTens | YTeurn
Boga v] [Pen,al{mpoaam ]
MnoTHoCTE Bofsl B Nofatues TpyGonposone (T/m3) 0.975
MnoTHoCTE Boakl B oBpaTtHom TpyGonposoae (T/m3) D575

B noeepo4HomM pacyeTe onpeasnATs MNOTHOCTE No TEMAEPaTYPE

Temnepatypa nonkw,C: 70

[ QK H Cmveqa l MpumMeHrTe

Pucynoxk 7.5. /Iluajor Hacrpoiiku pacueroB. Bkiaaka «Tensonocurens»
m B mosie co crmuckom B BerHeﬁ YqaCTH BKIJIaIKH BBI6I/IpaeTC$I KUAKOCTh, KOTOpaA ABJIACTCA TCIITIOHOCHUTCIIEM.

[TapameTpsI Bcex 3aBE/ICHHBIX B CUCTEMY TEINIOHOCHTEJICH XpaHATCS B CHPABOYHHUKE MO TEINIOHOCUTEIISM.
B ¢ mpaBoYHHK MOXKHO J00aBIISATh U YAAIATH TEINIOHOCUTEIH, PEaKTHPOBATh MTAPaMETPhI YKe 3aJaHHBIX
TeIuIoHOCuTeNel. Jli1s pelakTHPOBaHUs CIIPAaBOYHUKA TETUIOHOCUTEJICH HAXKMUTE KHOTIKY Pedakmuposamso
cnpaBa ot mnomsd. [loxpoOHee o pabore co cmpaBouHMKOM cM. pazznen 19.4 «CnpaBouHHMK 110
TETJIOHOCUTEISAIMY, CTP.247;

m B nonsix ITnomnocmu 600w1 6 nooarowem v Ilnomnocmas 600bl 6 00pamuom3anacTcsi CpeIHIS MIIOTHOCTD
BOJIBI B TIOJIAIOIIEM U OOpPaTHOM TPyOOIPOBOAAX JJIsl HAJIQJOYHOTO pacyueTa;

m [Ipu noBepo4YHOM pacueTe NporpaMMa cama MOKET BEIYUCIUT MIJIOTHOCTb TEMJIOHOCUTENS B 3aBUCUMOCTH
OT TEMIIEpaTyPBI, VIS 3TOr0 HEOOXOIMMO YCTAaHOBUTH (I1aXKoK Onpedensms n0omHOCmb O meMnepamype;
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Hactpoiika pacueTa yreuex

m B none Temnepamypa noaxuykaspiBacTcs MUHMMAJbHAs TEMIIEpaTypa TEIUIOHOCHUTENS B IOJAOLICM
TpyOompoBoze. [l 3aKpBITBIX CHCTEM TeIUIocHaOkeHus — He MeHee 70°C, ISl OTKPBITBIX CHCTEM

TeriocHabxenns — He menee 60°C.

7.4. Hactpounka pacyeTta yte4yek

[TapameTpsl pacueTra yTeuek 3a1at0Tcs BO BKIAJIKE Ymeuxu nuanora HACTPOMKH pacyeToOB.

MNapameTpel rMApaEAMHECKOrD pacieTa

b

[MpoTokon pacyeTa I Packpacka I IBC

I MexogHele gaHHEIE I Hasp |

Tennoeeie noTepu MoTepu Hanopa I TennoHooHTENE | Yreumn
Lona yTeuky Us TENNoson cem 025%
.
Hona yTeukn us cucTem TennonoTpedneHua 0.25%

| (oman ] [

Pucynok 7.6. luasnor HacTpoiiKku pacuyeToB. Bkiaaaka «YTeukn»

B monsix ﬂozm ymeuku us mennoeol cemu u ZIO./'!}l ymeuku uz cucmem menﬂonompe@zelm}l 3a1ar0TCA
J0JI1 HOPMATHUBHBIX YTCUCK U3 TETJIOBOM CETH U CUCTEM TGHJ’IOHOTpe6J'IeHI/I$[, COOTBETCTBCHHO.

o ymorqanuio yCcTaHOBIIEHBI HOpMUpYyeMbIe yTeuku cocTapistomue 0,25% ot 00beMa TeIIoBEIX CeTeH Hin
CHCTEM TEIUIONOTPEOIICHHUS.

7.5. HacTpouka npoToKONMMpPOBaHUA OoT4YeTa

ITapaMeTphl BeJEHHs POTOKOJIA PACYETOB 3a1AI0TCA BO BKiaake IIponokon pacuema nyuanora HaCTpOUKH
pacueros (cM. Puc.7.7).

Ed

MNapameTpsl rMAPAEAMYECKONO PacYETa

| TennoEble NoTepM I MNoTepu Hanopa I TennoHoCWMTENE I ¥ TeuKun
MpoTokon pacueTa | Packpacka | [BC

I Mo gHEIE AEHHBIE I Hasp

[7] He esisommTs npoTokon pacyeTos LITTN

[F] He esisommTs coofiuenna o HEHaMAEHEE NONAX PESYNETATOR
[ He BriBOAMTE cooBweHna of yyacTkax Gez ysnos

He BriBoaMTe cooBWeHMA 0 BRIKNIOYEHHLM NOTPEBUTENRX
Crmcnioun e pacyeT Ganadca no Tenny » soae

[T ¥irnopuposaTs cooBuieHMA Mo MCToUHMKEM

[7] Brniowats B pacyeT Tyrmicn Bes Harpysiw
[[] AsTomMaTiueckin MSMEHATE HANPABNEHNA YYACTKOE
Oumwate nonA 06 bEKTOB, HE CEBASAHHBLIS C NCTOMHMKEM

[ ok

e

Pucynok 7.7. [Ilnanor Hacrpoiiku pacueroB. Bknagka «IIporokos pacuera».
B 3aKJIaJIKe Hpomoxon pacuema MOXHO 3a/1aThb ONIIIUU MTPOTOKOJIUPOBAHU TPOBCACHNSA PACUCTOB.

m [Ipu ycranoenennom ¢uaxke He 6v1600ums npomoxon pacuemog I{TII, B poTOKOJIE HE BBHIBOAATCS
JaHHble pacueTa 1o Bcem LTI
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IIpu ycranonenHoMm ¢naxke He 6b1600ums cooduienus 0 He HAUOEHHBIX NOJAX PE3YIbMAMOE, — B
MIPOTOKOJIE HE BRIBOJSTCS COOOIEHHUS 00 OTCYTCTBYIONIMX MMOJISX B TAONHUIIAX M 0a3aX JaHHBIX 110 00BEKTaM;

[Ipu ycranonenHoM ¢uaxke He 6b1600ums cooduienus o6 yuyacmkax 6e3 y3i108, — HE BBIBOIATCA
NpeAYNpPexIeHHs 00 Y4acTKax He UMEIOIINX CBSI3H C 00BEKTOM B HaYaJIbHOM HJIM KOHEUHOM Y3JI€;

[Ipu ycranonenHoMm ¢naxke He 6b61600ums cooduieHus o0 6vlKNIOUEHHBIX nOMpeOumenax, — He
0TOOpaXKaroTCs PeIYNPEXICHUS HATMYUH B CETH OTpeOnTENel He CBI3aHHBIX C HICTOYHUKAMM;

ITpu ycranoBneHHOM (hriaskke OmKIouums pacuem 6ananca no menjiy U 600eHe BHIIONHICTCS IPOBEICHUE
pacyera OajlaHca BBIPAOOTaHHOTO M 3aTPaYeHHOT0 KOJIMYECTBA TEIUIa U TEIUNIOHOCUTEIIS;

HpI/I YCTaHOBJICHHOM (bﬂamce I/Izuopupoeamb cooﬁmemm no ucmounRuKampacueT 10BOJAUTCA N0 KOHIIA,
BHC 3aBUCHMOCTHU OT HAJIMYHWA HECIIOJIAJOK Ha HCTOYHUKCE,

[Tpu ycranoBieHHOM Quiaxkke Briatouams 6 pacuem mynuku 6e3 Hazpy3KUBBITIOHIETCS paciyeT BETBEH ¢
y4acTKaMHM, He OKaHUMBAIOLMMUCS MOTPEOUTEISIMU WK NiepeMblukamMu. ONpeaessiioTesl Halopsl B y3J71ax
9THX BeTBeH. Ecm B KObIie 3aKphITa 33/IBU)KKA, TO B PE3YJIBTATE 3aIMCHIBAIOTCS HATTOPHI C Pa3HBIX CTOPOH
3a7BIKKH. TemrepaTypa B y3/1aX TyIHKOBBIX BETBEH HE ONpeemseTcs;

Ilpu ycraHOBICHHOM (Iaxkke Asmomamuuecku UMEHsmMb HANPAGICHUA YYACMKOGUPOTPaMMa MPH
3aBCPUHICHUN THUAPABINYCCKOTO pacye€Ta MOXKET aBTOMATHYCCKU HU3MCHATL HANPaBJICHUA YYaCTKOB B
COOTBETCTBUH C HANPABICHUEM JIBUKEHHS TEIUIOHOCUTEJISI 1O TOIAI0IeMy TPyOOIIpOBOaY;

ITpu ycranoBieHHOM Guiaskke Quuujams nonsa 00veKmos, He C6A3AHHBIX ¢ UCHOYHUKAMU, Y 0OBEKTOB
HE y4acTBOBABILMX B pPacyeTax, JaHHbIC BO BCEX IMOJISIX PE3YJILTATOB OOHYIISIOTCS.

7.6. HacTpounka packpacku

[TapameTpsl 0TOOpaKeHHs TEMAaTHUECKOI PACKPACKH Y4aCTKOB TPYOOIPOBOJIOB IOCIIE TPOBEICHHUS PACUETOB
3aal0TCs BO BKIIaJke Packpacka auasnora HacTpoiiku pacuetoB (cM. Puc.7.8). [lompobHee 0 TeMaTHueCKOU
packpacke cM. riaBy 18 «Packpacka cetu», cTp.222.

MapameTpsl TMAPaEAMYECKOro pacyeTa PG
TennoBele NoOTEpK | [NoTepu Hanopa I TennoHoOCHMTENE I WTeukn
MNpoTokon pacyeTa | Packpacka | [BC I WcxopHeIE fEHHBIE I Hasp

l Temnepatypa TpySonposona

[ CKODOCTI: ABMAEHWA TENNOHOCHTENR

l Hamop B nogatowem TpyGonposoae

Pacnonaraemeiit Hamop

|
|
[ EDEMH OEWXEHWA BOdbl 0T MCTOYHKMKS ]
|
|
|

l
l

YaensHeie noTepn

C0c ) (Comme ) (rowem

Pucynok 7.8. JImasor HacTpoiiku pacueroB. Bkinagka «Packpacka»

7.7. Hactpouka pacyeTta 'BC

IMapameTpbl pacueToB MOTPeOIeH s TOpsTUeii BOIbI 3a1at0Tcst BO BKiaake I'BC nuanora HACTPONKU PacueToB
(cMm. Puc.7.9).
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Pucynok 7.9. luajor HacTpoiiku pacuera. Bkiaagka «'BC».

MapameTpel rnapaEAvM4EckKoro pacyeTa P
Tennoeeie noTepu I MoTepu Hanopa I TennoHooHTENE I ¥reumn
[MpoTokon pacyeTa I Packpacka | FEC | MexogHele gaHHEIE I Hasp

YUWTLIBETE HEPSEHOMEPHOCTE NOTPESNEHWA ropAYEi Boab!

[ HananouHeit pacyeT
[T NosepouHsii pacyeT
[ KoncTpykTopcwin pacueT

Ko3ppUUMEHTE! YACoEOIA HEPEEHOMEDHOCTA

CHuM 2.04.02-84 -

Hanagpxa nocnegosatensHen cxem Ha [OTOI'IHTB]'IbeIn pacxom ']

Bpate mono Ha wipkynAwo [no cpenHemy pacxoay Ha [BC v]

l oK ” OmenHa ] MprmeHUTE

m B rpynne HacTpoek Yuumesieams HepasnHomeprocms nompeodnenus 2opaueli 600bl 331al0TCsI TapaMeTpbl
ydera HEPaBHOMEPHOCTH MOTpeOscHUss ropsueii Boabl. Koa(h(uIiMeHT 4acoBOW HEPaBHOMEPHOCTH
MOTPEOICHHS TOPSTICH BOJIBI PACCYUTHIBACTCS B 3aBUCHMOCTH OT KOJIMYECTBA KUTEJICH, KOTOPOE HEOOXOIMMO

YKa3aThb npu 3al10JIHCHUN HCXOHHOﬁ I/IHCI)OpMaI_II/II/I 1o HOTp€6I/ITeJ'I$IM TEILJIOBEIX CETEH.

Onaxkamu Hanaoounwiit pacuem, Ilosepounsiii pacuem, Koncmpykmopckuil pacuem yKa3blBalOTCS

THUIIBl PACUETOB B KOTOPBIX YYUTHIBACTCSI HEPABHOMEPHOCTH MOTPEOIICHUSI.

B none co ciickom Koagppunyuenmaot uacoeoit nepagnomeprocmu BpIOUpaeTCss HOPMATUBHBINA TOKYMEHT
Ha OCHOBE KOTOpOro pacuuthiBaercs kodddumuent — CHull 2.04.02-84, CI141-101-95, Bomoroackas POK.
I'paduku 3aBrCcMOCTEH KOI(D(PHUIMEHTA OT YHCIIa JKUTEIEH MOKHO IIPOCMOTPETh, HaxkaB KHOTIKY IIpocmomp
crpasa ot mojst (cM. Puc.7.10).

KoadbrymeHThl YacosoH HEPABHOMEDPHOCTI

[cna1101.95 -
= =
E s
Yoo smenei | Ky 2
3 45
@
. Z 4
350,00 410 B o4
500.00 3.75 o
700.00 3.50 I 3
1000.00 3.27 2 5c
1500.00 3.09 2
) z
2000.00 2.97 z
2500.00 2.90 Z s
3000.00 285 5 ]
400000 278 &
5000.00 274 T s
£000.00 2.70 2 0
7400.00 285 0 000 1E+4 1.5E+4 ZE+4
;gggggg g ig Yucno ¥uTenei
l OF, ] l OtmeqHa

Pucynok 7.10. Ko ¢unueHnTsl 4acoBoii HepaBHOMEPHOCTH

m B nosnie co cniuckom Hanaoka nocnedosamenvrovix cxem HABBIONPASTCS CIIOCOO MPOBECHUS HANIAIKU: Ha
OTOINUTENBHBINA pacxoj, win Ha cyMMapHbiii pacxon Ha CO u I'BC. TpeOyemslii criocob BeIOMpaeTcs
MOJIb30BATENIEM B 3aBUCHMOCTH OT HCIIOJb30BAaHHOW METOJMKM Ioa00opa IOBEpXHOCTH Harpena
TEIUIOOOMEHHBIX alllapaToB;

m B nosie co ciuckom bpame donio na yupKyaayuio BHIONPACTCsl BEIWYKMHA, OT KOTOPOH PacUUTHIBACTCS
JIOJIS1 LUPKYJISLHS BO/IbI (OT cpeaHero pacxona Boasl Ha I'BC, min ot cpenneit reroBoii Harpy3ku Ha ['BC,
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cM. paszen 7.7.1 «3amanne crnoco0a BHIYUCIEHUS IMPKYIISAIIMOHHOrO pacxoaa Boasl Ha [ BCy», cp.114).
BriOpanHas BemMurHA BBOJUTCS B TI0JIe KC 1 rcOa3bl MO MOTPEOUTEIISIM.

7.7.1. 3apaHue cnocoba BbIYMCIIEHUA UMPKYNSALUOHHOIO
pacxoaa Boabl Ha N'BC

B npenpiaynmx Bepeusx ZUluThermo™ nosst mupkyistitin Bojs! Ha I'BC 3a1aBanack Kak J0J1s1 OT pac4eTHOr o
pacxona Boasl Ha I'BC B mpomeHTax (pacdeTHBIN pacXoj BOIBI BBOIWICS B mojie Kcirc 0asel Mo
TOTPEOUTEISIM).

Geirc = 0-01*Kg*ng*C/(Tgv'Thv), (1) Tme
Kg - nons oT pacxoaa Ha I'BC B nponeHTax
Geirc - pacxo[1 Ha IIUPKY IS0
Qgv - Ternopas Harpyska Ha I'BC
C - yaenbHas TEIIOEMKOCTD
Tgv - TemImeparypa rops4ei Boabt
Thy - TeMIiepaTypa X0JI0HON BOJIBI

ITonp3oBarenu, npuBkikiue Opatk noio Boasl Ha I'BC B mpoumeHTax oT TemyioBoii Harpysku Ha I'BC,
JIOJDKHBI OBUTH TIepe]] 3aHECEHNEM MCXOJHBIX TaHHBIX B TIoJIe KCirc JenaTh HECIOXHBIH MepecyeT NCXOas
U3 TOr0, 4YTO

Geirc = 0-Ol*Kq*ng*C/(Tgv'Tcirc): (2) rme
Kq - nons ot Harpysku Ha I'BC B mpouenTax
Teirc - TeMIIepaTypa BOJbI Ha BBIXO/I€ U3 IUPKYJISIIMOHHON JIMHUH

B ZuluThermo™ 7.0 mosbs30Batesb caM MOKET Ha3HA4aTh, KaKast AIMEHHO JI0JIs OYIeT OpaThCst ISl BRIYHUCIICHUS
IUPKYJSIIIMOHHOTO pacxo/a u3 noiist Kcire: nons pacxona va I'BC (1) unum nons ot Harpy3ku Ha TBC (2)

ITo YMOJYaHUIO, JJI1 COBMECTUMOCTU C MPEABIAYIMUMHA JaHHBIMU, IporpaMmma BEACT pacydcT IO nepBoﬁ
dhopmye.

7.8. HacTtpounka ncnosnib3oBaHuUsA UCXOOHbIX
AaHHbIX

[TapameTpsl HCXOTHBIX JAHHBIX HCIOJB3YEMBIX AJISI PAcCUETOB 3a/al0TCs BO BKIaake McxoOHble OaHHble
JIajiora HacTpoiku pacueros (cM. Puc.7.11).
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MNapameTpel rnapaEAvM4ECKOro pacyeTa P
Tennoeeie noTepu I MoTepu Hanopa I TennoHooHTENE I ¥reumn
[MpoTokon pacyeTa I Packpacka I IBC | Mexoorbie gaHHbIe | Hasp

TMPMHUMETE MO YMONYEHWID AEHHEIE ANA YYSCTHOB

AnWHO# He Donee 1T m
TwnoBele ofbEKTEI ANA yuacTKoE: 6
3apaHHan TemMnepaTypa oBpatHoi Boasl ANA 0GB EHHED NoTpeGuTENSH

[7] HanapouHsN pacueT
[ Nosepourbit pacyeT

l oK ” OmenHa ] MprmeHUTE

Pucynok 7.11. Hactpoiiku pacuera. Bkiaaka «Mcxoanble JaHHbIE)

m [Ipu ycranoBnenHoM ¢naxke IIpunumams no ymonuanuio oannvie 071 Y4ACMKOE B pacdeTax HE
YUUTBIBAIOTCS YUACTKH, AJIMHA KOTOPHIX HE IPEBBIIIAET 3HAUCHHE YKA3aHHOE B IIONE OIUHOU He Hoee.
Kpome Toro, i1 TaKUX y4acTKOB He TpeOyeTCsl 3aHOCUTD JONOIHUTENBHYI0 HH(POPMAIHIO;

m B nosne Tunosvie o6vexkmor 01 yuacmkoe 4epe3 TOUKY C 3amsTON ykasbiBaroTcs ID THUIOB 00BEKTOB
CTPYKTYPBI CJI0sI, KOTOPBIE SIBIISIFOTCS y4acTKaMHM TETJIOBON ceTu (Hampumep 6; 14; 25). D1o mo3Bonser
Pa3HOCUTH MO TUIIAaM TPYOOIIPOBOIBI pa3HOro Ha3HaueHus (y4acTku Maructpainy, yuactku ' BC u 1.1);

m /{11 moctpoeHus Oonee aneKBaTHOH MOJENTH IPH HCIONB30BaHUM 0000meHHBIX morpebureneit (OIT)
JIOCTYITHA BO3MOYKHOCThH 3aJIaHHs TOJIb30BATENIEM TEMIIEPATYPhl BOJBI HA BBIXOJE W3 O0OOIIEHHOTO
notpedurens. s yuera pakTHueckoi TeMIepaTypsl BOABI B 00paTHOM TPYOOMpPOBO/IE B HAIAJOYHOM HJIH
MOBEPOYHOM pacueTax, CIeAyeT YCTAHOBUTH (PJIAYKOK HATPOTHB HY>KHOTO MYHKTA.

7.9. HacTtpouka HASP

Hactpoiika onpoca cereBoro kmoya HASP Beimonnsiercs Bo Bkianke HASP nuanora HacTpoiku pacyeToB
(cM. Puc.7.12). OyHKIUS BKIIOYACTCS/BRIKIIOYACTCS YCTAHOBKOW/CHATHEM (rakka IIpouszeodoums onpoc
cemegozo Knwua.

MapameTpel rugpasavyeckero pacdera SS_
Tennoskie NoOTEpK I Motepu Hanopa I TennoHocuTen: I Wreunn |
MNpoTokon pacueTa I Packpacka I IBC I WexoaHeie aHHEIE | Hasp

[ NpowssomTs onpoc ceTesora kmoya

[ 0K H Omena ]

Pucynok 7.12. Hactpoiiku pacuyera. Bkiaaaka «Haspy».

®dnaxok 0053aTENBHO JIOJDKCH OBITh YCTaHOBIICH P HCIIOJIE30BAHIH CETEBOTO KITFOYa (KPACHOTO), B IPOTHBHOM
ciIy4ae pacdeT Ipou3BOANTECS He OyneT. [Ipn ncmonb30BaHNM JIOKAFHOTO KITFo4Ya ((pHOIETOBOTO), TaHHBIN
(1axok 0053aTEILHO JODKCH OBITH CHST.
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7.10. HacTtpouka ucnonb3yemMbIix eqUHUL,
U3MepeHus

Harpysky MoxHO 3aHOCHTH Kak B ['kan/4, Tak u B MBT. 1 BEIOOpa MCIONB3YEMBIX €IUHUI] H3MEPECHUS
Harpy3oK:

1. Otkpoiite auamor ZuluThermo™, BeIMONHKUB KOMaHIy TIaBHOTO MeHO 3adauu|ZuluThermo unu Haxas

KHOIIKY 2 MaHeJI HTHCTPYMCHTOB,

2. HaxwuTte kHOTIKY Cnoil..., BBIOEPUTE CIIOH PacCUUTHIBAEMOI TEINIOBOM CETH B OTKPBIBLIEMCS JTUajIore 1
HaXMUTE KHOTIKY OKYTOOBI MONTBEPAUTE BBIOOP U 3aKPHITH TUAJIOT;

3. Otkpoiire Bkiaaky Cepsuc muanora ZuluThermo™ u naxxmute KHOTIKY EQunuynt uzmepenus. OTkpoertcst
JIajior BeIOOpa eauHuil u3Mepenus (cMm. Puc.7.13);

Eamnnue usmeperna |

[kaniuac

Pucynok 7.13. OkHO nepex/I0YeHHs eIMHUL H3MepPeHHs.

4. BeiOepute TpeOyeMble €MHULIBI U3MEPEHUs Harpy30K B 1nojie Teniogvle nazpy3ku W HAXXMHUTE KHOIIKY

OK.
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'maBa 8. Hanago4yHbIn pacuer

8.1. Uenb pacyeTa

HGHBIO HAJIaJOYIHOTO pacyeTa ABJIIACTCA Ka4€CTBEHHOC obecrneueHne Beex HOTpe6PITeJICI>i, IMOAKJIIOYCHHBIX K
TEIUIOBOM CETH HeO6XO,Z[I/IMI>IM KOJIMYECTBOM TEIIOBOU OHEPIruu " ceTeBOU BOJBIL, TPHU ONITUMAJIBHOM PEXUME
pa60T},1 CHUCTEMbI HEHTPAJIU30BAHHOT'O TEIIOCHAOKEHHS B OCIIOM.

B pesynbTarte HanagouHOIo pacyera ONpeeIs0TCS HOMepa 1eBaTOPOB, AUAMETPhI COMEN U APOCCENUPYIOIIUX
YCTPOICTB, a TAK)K€ MECTAa UX YCTaHOBKH.

Pacuer npoBoauTCS C yUETOM PA3IMIHBIX CXEM MPHCOCIUHEHNS TOTPEOUTENEH K TETIIOBON CETH U CTETIEHU
ABTOMATH3aLUH MOJKITIOYEHHBIX TEIUIOBBIX Harpy3ok. IIpu 5ToM Ha NOTpeOUTENSIX MOTYT YCTaHABIUBATHCS
peryJsTopsl pacxoja, Harpy3Kd U TemrepaTypbl. Ha TerioBoit cetn MOryT OBITh yCTaHOBIICHBI HACOCHBIE
CTaHINH, PETYIATOPHI JABICHU, PETYISTOPBI PAcX0/a, KyCTOBBIC a0 1 HEPEMBIUKH.

Hepezl BBINIOJTHCHUEM HAJIAJOYHOTO pacdeTa PCKOMCHAYEM O3HAKOMHUTHBCA € MCTOJAUKOB BbIITOJHCHUA
HaJIaJOYHBIX paCUYCTOB (CM. pasacin 8.2 «Omucanue u MCETOJMKA BBINIOJIHCHHA HAJIaI0YHOI'O pacucTa», CTp.l 17)

CMoTpHTE TaKxKe:

B METOJMKA BBIMOJHEHHS HAJaJO4HBIX pacueToB (cM. pazmen 8.2 «OmucaHHe ¥ METOJHMKA BBHIMOJHEHUS
HaNIa04YHOro pacueTay, crp.117);

B VCXOOHBIC NAHHBIC U1 HAJIaJOYHOI'0 pacucTa (CM. pazaein 61 « I/ICXO[[HLIC JAaHHBIC JJI BBIIIOJIHCHUSA
HaJIaJI0YHOTO 1 TIOBEPOYHOTO pacueToBy, cTp.81);

m HacTpoiiku pacuera (cM. rnaBy 7 «Hacrpoiiku pacuerosy, ctp.108);
m 3amyck pacuera (cM. paszaen 8.3 « 3amyck pacueray, ctp.127);
B pe3yJIbTaThl HAJaI04YHOro pacuera (cM. pazzen 8.4 «Pe3ynbTaTsl HalaJOUHOro pacyeTay, crp.128);

B IpHMep NPOBEICHHUs HaJlag0uyHoro pacyera (cM. pazaen 8.5 «[IpuMep Hanago4HOro pacyeray, ctp.136).

8.2. OnucaHne n MetToanka BbINONMHEHUSA
Hanago4Horo pacyerta

Hananounslii pacuer - 3TO yCIOBHBIN pacdeTHBIH INpueM Uil MOoAO0Opa APOCCEIHPYIOIUX YCTPOHCTB U
OTIPEJIETICHUS] MECT MX YCTAaHOBKH.

Janee paccMaTpHBaeTCsi METO/IMKA HaJIa[IOYHOTO PacyueTa JUIl OTKPBITBIX M 3aKPBITBIX CHUCTEM TOpPSUEro
BOJIOCHAOKEHNUS, OTJIETIHHO PACCMATPUBAIOTCS] HEABTOMATH3HPOBAHHBIE CHCTEMBI 1 CHCTEMBI C YCTaHOBJIEHHBIM
Ha cucteMy I'BC peryasitopom Temneparypsl.

Bce npuBeneHHbIE pacdeThl M BBIBOJBI IIPUMEHUMBI TP LIEHTPAILHOM KayeCTBEHHOM DEryJMPOBaHHU I10
OTOIUTENBHOM Harpys3Ke.

8.2.1. OTKpbITasa cucrtema ropsiuero BoOAoCHabxeHuUsA

8.2.1.1. be3 perynsatopa Temnepartypbl Ha cuctemy N'BC

PaccMoTprM HEaBTOMATH3MPOBAHHYIO CHCTEMY LIEHTPAIN30BAaHHOTO TETIOCHAOXKEHHNS, TO €CTh HA OAWH BH[
TIOJIKJIFOYEHHOM Harpy3Ky HE UIMEET PETYIMPYIOIINX yCTPOUCTB. AGOHEHTCKHI BBOJI HOAKIIIOUEH K TETIIIOBOM
CETH 0 CXEME NPECTaBICHHONW Ha PUCBHU3 . 3/1€Ch, CUCTEMa OTOILICHHMS TOJKIIIOYEHA [0 3aBHCUMOI cXxeme
yepe3 31eBaTOpHbIN y3en. Cucrema ropsiiero BOZOCHAOXKEHUs! OTKpbITas. MecTa BO3MOXKHON yCTaHOBKH
JpOCCEeNUPYIOUMX YCTpoHcTB 1, 2, 3, 4 moka3ans! Ha Puc.8.1.

117



Hananounslii pacuer

T

Pl/IcyHOR 8.1. Cxema NOAKJIOYCHUA a00HEHTCKOI0 BBOJ1a K OTKprTOﬁ HeaBTOMaTI/IfiI/IpOBaHHOﬁ

cucreme I'BC

Jpoccenupyromue ycrpoiictBa 1, 2, yctaHaBIMBaeMble Ha CHCTEMY OTOILICHUS JOJDKHBI ITOIOMpaThCsa Ha
caMblii HeONMaromnpusiTHeIA pexuM paborel. CaMblli HEOIArONPUSATHBIM PEXUM pabOThl XapaKTepU3yeTcs

fl,p,’ /l£-2.p.7 1-3.3.?.7 rn_p.o._

CJICAYIOIMMUMHU paCUCTHBIMU IMapaMCTpaMu:

" Tl.p.,

pacueTHas TeMIlepaTypa TSIUIOHOCHUTEIIS B MOAar0IIeM TpyOonposo e, Hanpumep, 150°C, 130°C;

" TQ.p._

pacdeTHas TeMIIepaTypa TEeINIOHOCHTENs B 00paTHOM Tpybomposoze, 70°C;

|
fg'P'_ pacdeTHas TeMIICPATypa TCHJIOHOCUTECIISL HA CUCTEMY OTOIJICHUS, HAIPUMCED, 95°C;

[
U ®.po.— TeMIepaTypa Hapy>KHOTO BO3/lyXa pacueTHas Ha OTOIUJIeHHe, Hanpumep, -30°C.
Ipu 3TOM TOAarOIIKiT TPYOOIPOBO/I TEMJIOBOM CETU MODKEH OBITh HAIPYKEH MAKCUMAJIBHBIM PAaCcXOI0M

CeTeBOi BOJIbl. MakCHMabHbIH Pacxo/] CETeBOU BOIbI IIPH HATMYMY BEHTHISIIUOHHON HATPY3KH OIpe/IeIIsieTCs
o cuenyromieit popmyie:

Guo =Gyt Gt G,

Pacxoz BozbI Ha cucTeMy TOPSTIEro BOJIOCHA0KEHUSI OTIPEASIIsIeTCsl Ha TOUKY M3JI0Ma TeMIIepaTypHoro rpaduka,
TIPY TEMITepaType BOIBI B ITOAA0NIeM TpyOoIpoBoie cooTBeTcTBYIomIeH 60°C. OTOOP BOABI OCYIIECTBIACTCS
U3 ToJaroero Tpyoonpososa. [1pu 3arpyske nozparomero Tpy60npoBoa MaKCUMaJIbHBIM PAcX0J0M CETEBOMH
BOJIbI pacrojiaraeMblii Harop nepej CUCTEMOM OTOIUIeHHsI OyJIeT MUHUMAJIBHBIM, @ 3HAYUT U U30BITOUHBII
HAarop KOTOPBIi JOJDKHO MOTaCUTh APOCCENNPYIOIIEe YCTPOHCTBO TOXKE Oy 16T MUHUMAIbHBIM.

Jpoccenupytoriee ycTpOWCTBO, IS TAIICHHUSI H30BITOYHOTO HATIOpa Ha CHCTEMY OTOIUICHHS, yCTAHABINBAETCS,
Kak MpaBmIIo, Ha MojaroieM Tpydonposose (1), eciu He HapylaeTcs OAHO U3 CICAYOLINX YCIOBHIA:

1. Hamop B o6paTHOM TpyOOIIpOBO/IE (ITOCIE CUCTEMBI OTOIICHHS) MEHBIIIE BBICOTHI 3/1aHUS (OTIOPOKHEHHE
CHCTEMBI OTOIIJICHHSA);

2. YcTaHOBJIEHHOE Mepe]] CUCTEMO OTOIIIEHHS APOCCENUPYIOIee YCTPOHCTBO MPUBOMT K BCKHUIAHHIO BOJIBI
B TIOAOIIEM TPYyOOIIPOBOJIE.

Ecmu »Tm ycnoBus HapymIaloTCs, IPOCCENHPYIOIIee YCTPOICTBO OyIeT YCTaHOBIEHO Ha 0OpaTHOM
TpyOompoBose (2). B 3ToM ciiydae oHO Wrpaer poib MOANOPHOro ycrpoiictBa. OJHAKO, TPU YCTAaHOBKE
JIPOCCENMPYIOIIEr0 yCTPOHCTBAa Ha 00paTHOM TPYOONPOBO/IE HAMOP IOCIIE APOCCENUPYIOLIEro yCTpoiicTBa
He JI0JDKEH IPEBBIIIATh JIOITYCTUMOT0 3HAYEHHS U3 YCIIOBHS TPOYHOCTH YCTAHOBJICHHBIX ITPUOOPOB CHCTEMBI
OTOIUICHHMS 3[[aHHs, HAIIPUMED, JJIsl YyTYHHBIX pajuaTopos, 60 M. Boa. ct. Ecinu aTo ycnoBue OyeT HapyIiieHo,
IporpaMMHOE 00eclieYeHuEe aBTOMAaTHYECKH OAOEpET ABa APOCCENNPYIONIUX YCTPOCTBA U IIOCTABUT OJHO
Ha nojatoiieM Tpy6onposoae (1), npyroe Ha oOparHoM (2). [Ipu 3TOM Bce OrpaHHYeHUs! TOJKHBI OBITH
COOJIFOIEHEI.
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[Ipu HanWuUU MHPKYJIAIMOHHOTO TpyOOIpoBoaa U otoope Boabl Ha 'BC m3 momatomero tpybomnpoBoa
YCTaHaBIMBACTCS APOCCEIUPYIOIIEE YCTPOICTBO (4), OrpaHUYIMBAIOIIEE PACXOA BOJBI HA HUPKYJAIHIO. B
ciydae 0TOopa BOJbI M3 00paTHOro TPyOOIPOBOIa APOCCETUPYIOLIee YCTPOUCTBO (4) MOIKHO IYHTHPOBATHCS
6aitnacom. [Togbop npoccenupyromero ycrpoicTsa (4) MpoBOANTCS Ha NUPKYJISIIMOHHBIA pacxoj ¥ Hanop
paBHBII pacnoraraeMoMy Harmopy nepen cuctemoii [ BC munyc morepsim B cucteme I BC, npuanMaembm 2-3
M. BOJI. CT.

[Ipu Bo3moxHOM OTOOpe Bombl Ha ['BC m3 obpatHOro TpydOompoBoma mombOupaeTcsi IpOcCenHupyromee
ycrpoiictBo (3). Jpoccemmpymiee ycrpoiictBo (3) mpu MEHTPaTbHOM PETYIMPOBAHUH OTITyCKa TEIIOTHI 110
OTONUTEIBHON Harpy3ke NoAOHpaeTcst Ha pacueTHBIM pacxo/] BOJbI HA OTOIUICHHE M OTEPH HAropa paBHbIE
motepsim B cucteme ['BC.

Heo0x0auMo yI0CTOBEPUTHCS YTO HANOpP B TPYOOIPOBOAE U3 KOTOPOIO IPOHCXOIUT BOAOpa3dop Goiblie
YeM CyMMa BBICOTHI 3[JaHHS U ITOTeph Hanopa B cucteme [ BC.

[Mom6op ApoCCeNMUPYIOMUX YCTPOHCTB MOXKHO MPOU3BOIUTH KaK C YU4ETOM TaK M 0€3 y4eTa TEIUIOBBIX OTEPh
B TETI0BOM ceTu. [Ipu 3TOM pacueTHbIe pacXobl AJis TOA00pa IPOCCENUPYIOMIUX YCTPONUCTB ONPEaeIIOTCS
IO CIEAYIOIINM 3aBUCUMOCTSIM:

m be3 yueTa TenjoBbIX NoTeph

Q o.p.‘lOOO

= vk
¢- (Tl.p. - TQ.p.)

Gron

i paC‘IeTHHﬁ pacxoq TCIIJIOHOCUTCIIA HA CUCTEMY OTOIICHU A,

Q" 1000
G _ ZEC. T;"r'-l

zsc.p._ C.(tzs._txs.) , r

— pacdeTHbI pacxon TermioHocurens Ha cucteMy I BC, rae * 2 - temneparypa

ropsiaeit Boasl Ha cuctemy I'BC; “#. - Temneparypa Xo0J0HOI BOAOIPOBOIHOI BOABI,

Q 6.p.. 1000

= vk
c- (Tl.p._ TQ.s.p.)

G..

T paC‘IeTHHﬁ pacxoq TCIJIOHOCUTECIIA HAa CUCTEMY BCHTWJISILUH, TAC

Tas ¥-- pacueTHas TeMIepaTypa CEeTeBOMU BOJIBI ITOCJIC Kanopn(bepa CHUCTCEMBI BEHTUIIAIINH,
m C YUE€TOM TECIUVIOBBIX NMOTEPD

PaccunThIBaOTCS MOTEPH TEIUIa OT UCTOYHHKA JIO0 MIPUCOEANHEHHOT0 y3J1a, ONPeIelstoTcsl (haKTHIeCKUe
TeMIIepaTypbl TEIUNIOHOCUTEINS Ha BXOJIE U BBIXOJIe A0OHEHTCKOTO BBOAA:

Q -1000
Gc.p.: — ’T}I{q

C-(r, o = e ) | .
P . Pacxo/1 TEMIOHOCHUTENS Ha CUCTEMY OTOILIEHHS C y4eTOM (PaKTUYECKOM
TEMIIEPATYPBI CETEBOM BOJIBI B MIOJAIOIIEM U 00PaTHOM TPY6OOIPOBOIAX;

Qcp' -1000 ,
GZSC = - ,Tq
* C- (tzs.tb_. txs.)

ropsiYei U XOJIOJHOM BOJIBI;

Q s_p_-1000

c- (Tl.cp. - Tz.s.cp.)

—pacxon reroHocuTens Ha cucteMy [ BC ¢ yaetom hakTraeckoii TemnepaTypsl

, T/

G..

— pacxo[ TEIJIOHOCUTEJIS HA CUCTEMY BEHTWIALIUU C YUYETOM
(hakTHIECKOM TeMITepaTyphl CETEBOM BOJIBI HA BXO/IE M Ha BBIXOJIE U3 Kanopudepa;

[Tono6pansl Bce Apoccenupyroniie ycTpoicTBa Ha abOHEHTCKOM BBoje. OJHAKO yCTaHABIMBATh 3TH
JIpOCCEeTbHbBIC YCTPONHCTBA MOKa HeNlb3st. HeoOX0IMMO BBIITOTHHUTE ABA MOBEPOYHBIX pacyeTa, MEePBHIi MPH
MakcuMaiabHOM oTOope Boasl Ha I'BC m3 moparomero tpyOompoBoaa (TeKylias TeMmIeparypa BOIBI B
nojaromeM TpybomnpoBose TemioBoi cetn 60-65°C M cooTBeTCTBYIOIIEH € TeMieparype HapyXHOTO
BO3JlyXa), BTOPOH IpH MakcuMaibHOM oTOope Bozbl Ha 'BC u3 obparHoro tpyborpoBoaa (Temneparypa
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TETUTOHOCHTEIIS pacueTHAas, HallpuUMep T1p=150°C 1 Expo= -30°C), mpu 3TOM APOCCETNPYIOIIHE yCTPOUCTBA
JIOJDKHBI OBITH B3SITHI U3 HAJIAJKH.

B mnepBoMm cnywae pacroniaracMble Haropbl Ha TOTPEOUTENsX OyAyT MUHHMAaJbHBIMH, HEOOXOIHMO
IIPOBEPHUTh, KaK MOBeAET ceds cucTeMa OToIUIeHHs. Bo BTOpoM ciydae pacrojiaraeMblii Hamop Ha
noTpeduTene Oyner MakcuManbHBIM. HeoOxoauma nmpoBepka Ha BO3MOXKHOCTH OIOPOXKHEHHUS CHCTEMbI
oromieHus. B ciydae, xorma cucreMa OTOIDICHHS Kakoro JIMOO MmOTpeOuTens OyAeT OHOPOXKHATHCS,
HEoOX0AMMO 1120y, YCTaHOBJICHHYIO Ha MOAAIOIIEM TpyOOIpoBoe, IepeHecTH Ha oOpaTHbIN. B naHHOM
ciry4ae oHa OyJeT BBHITIOJNHATH POJIb ITOIMOPHOH MIaiOHL.

Ilocne MEPECTAaHOBKHU a0kl HeOGXO}II/IMO CHOBA MPOBEPUTH COGJ’HO,Z[GHI/IG BCEX YCJ'IOBI/Iﬁ IPUBCICHHBIX
BBIIIIC.

8.2.1.2. C ycTaHOBNEHHbIM perynaTopom Temnepartypbl Ha cuctemy NrBC

Paccmorpum aboHeHTCKHiT BBOJ ¢ yacTuuHO aBroMaruszupoBaHHbIM UTII, To ecth 06e3 aBTOMaTMuecKHx
PEryJIHPYIOLINX YCTPOICTB HA OTOIICHHUE U C YCTAaHOBJIEHHBIM Ha cucteMy ['BC perynsaropoM TemmnepaTypsl.
PerynsaTop TemnepaTypbl IpeIHa3HAUCH Al aBTOMATHIECKOTO PETYIMPOBAHNS TEMIICPATyPhl TOPsTYeH BOABI
orbupaemoii Ha cucremy I'BC, maHHOe ycTpoiicTBO OyneT yYMTHIBAThCS NPU IPOBEACHHU IOBEPOUYHBIX
pacueToB, IpH MPOBJISACHUHN HAJUIQAOUYHOTO pacueTa peryasaTop TeMiepaTypsl He paccMaTpuBaeTca. Mecra
BO3MOJKHOH yCTaHOBKH JPOCCEIHPYIOMINX YCTPOUCTB MOKA3aHbI HA PHCBHU3.

B
IH et
T S

T

Tune

Pucynok 8.2. Cxema noak.ioueHusi a00HEHTCKOro BBoJ1a K oTKpbITOi cucreme I'BC ¢
YCTAHOBJICHHBIM PeryJjsiTopoM TeMIlepaTypbl

JNpoccenupyromue ycrpoiictsa (1), (2), ycTaHaBIUBaeMBbIE Ha CUHCTEMY OTOIIEHHS JOJIKHBI TIOA0MPATHCS Ha
caMblii HeONaromnpusTHeIM pexuM paborel. CaMblli HEOJIArONPUATHBIM PEXUM pabOThl XapaKTeph3yeTcs

fl,p,, f2.p., TE.p., r:li.p.o.l

CJICAYIOIHUMHU paCUCTHBIMU ITapaMETPaAMU:

" Tl.p._

pacdeTHas TemIrepaTypa TeIIOHOCUTENS B TIoJaroieM Tpyoomnposoje, Hanpumep, 150°C, 130°C;

" TQ.p._

pacdeTHas TeMIepaTypa TEeIIOHOCHTEINs B 00paTHOM Tpybonposose, 70°C;

]
Tap_ pacueTHas TeMIepaTypa TEINIOHOCUTENS Ha CUCTEMY OTOILIEHHUs, Harpumep, 95°C;

II‘-H

-F€.— TeMIIepaTypa Hapy»KHOT'O BO3/[yXa pacueTHasi Ha OTOIUIeHHe, Harpumep, -30°C.

IIpu 3TOM mOnaroIuii TPyOOIPOBOA TEIJIOBOH CETH NOJKECH OBITh HATPY>KEH MaKCHMAaJbHBIM PacX0J0M
CEeTeBOM BOJIBI. MaKCHMAITBHBINA PACcXO/1 CETEBOM BOJIBI IIPH HAJTHMYUY BEHTHISIIMOHHOMN HATPY3KH ONPENICIIETCS
o cienyronieit popmyie:

G =G, *GutG.,
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Pacxo/1 BO/ibI HA CUCTEMY TOPSMEro BOJOCHAOKEHHS OTIPE/IeISIETCsl Ha TOUKY M3JI0Ma TeMIepaTypHoro rpaduka,
TP TEMIIEpaType BOJIbI B ITOAA0IIEM TPYOOompoBoie cooTBeTcTBYoMIEH 60°C. OTOOP BOIBI OCYIIECTBISAETCS
U3 nojaroniero tpyoomnpososa. [Ipu 3arpy3ke moaaroiero TpyoonpoBoaa MaKCUMAIIbHBIM PACX0IOM CETEBOM
BOJIBI pPacIojiaracMblil HATIOp Mepe CUCTEMOM OTOIUICHUS OyJeT MHHHUMAIIbHBIM, 8 3HAYUT U W30BITOYHBII
HAIOpP KOTOPBIN TODKHO MOTACUTH APOCCEIUPYIOIIEe YCTPOUCTBO TOKE Oy AT MUHUMAJIBHBIM.

Jpoccenupyromiee ycTpoHCTBO, AT TaieH:s H30BITOYHOTO HAllopa Ha CHCTEMY OTOILUICHHS, YCTaHABIMBACTCS,
Kak IIPaBIJIo, HAa HogaroIeM Tpyoomnposoze (1), ecin He HapyIIASTCsT OHO U3 CIACAYIOIINX YCIOBHIA:

1. Hamop B oOpaTHOM TpyOOTIpOBOE (TIOCIIE CHCTEMBI OTOIICHHS) MEHBIIIE BBICOTHI 3IaHH (OTIOPOKHEHNE
CUCTEMBI OTOIUICHHS);

2. YCTaHOBJICHHOE [epe]] CHCTEMO# OTOIUICHHS APOCCEIUPYIONIEE YCTPOHCTBO NPUBOANUT K BCKHITAHUIO BOJIBI
B IIOJAFOIIEM TPYOOIIPOBOJIE.

Ecnu atH ycnoBus HapylaroTcsi, APOCCEIMPYIOIIee YCTPOWCTBO OyneT YCTaHOBJIEHA Ha OOpaTHOM
TpyOompoBoze (2). B aToMm ciaydae OHO uUrpaer poib HOANOPHOro ycTpoidcrBa. OIHAKO IPU YCTaHOBKE
JPOCCEIUPYIOLIETO YCTPOICTBa Ha 00paTHOM TpyOOIpOBOIe, HAIIOp MOCIE IPOCCEIUPYOLIEro YyCTPOoHCTBa
HE JI0JDKEH MPEBBIILIATh JIOMYCTHMOTO 3HAYCHHS M3 YCIOBHS IPOYHOCTH YCTaHOBJICHHBIX TPUOOPOB CHCTEMBI
OTOIUICHHMS 3JaHUsI, HAIPUMeEp, U1l YyTYHHBIX paauaropoB 60 m. Box. ct. Ecnu 310 yciioBue Oynet Hapy1ieHo,
IpOrpaMMHOE 00eCTIeYeHIe aBTOMATHYESCKH OAOEPET JBa APOCCEIUPYIOLINX YCTPOHCTBA H IIOCTABUT OJIHO
Ha mojaromeM Tpyoonporoze (1), apyroe Ha oOpatHOoM (2). [Ipm 3TOM BCe OorpaHWUYEHUS TOJDKHBI OBITh
COOJTIO/ICHBI.

[Tpn HanmuuuM UMPKYJISIHOHHOTO TpyOorpoBoaa u orbope Boxsl Ha I'BC u3 moparomero TpyoonpoBoza
YCTaHABIMBACTCS APOCCEIHUPYIOIIEE YCTPOMCTBO (4), OrpaHUYMBAIOIIEE PACXOA BOJBI Ha HUPKYJAIHIO. B
citydae 0TOopa BoJbI M3 00paTHOro TpyOOIpoOBOIa IPOCCENUPYIOLIee YCTPOUCTBO (4) IOKHO IYHTHPOBATHCS
6aiimacom. [Togdop mpoccemupyromero yerpoicTaa (4) mpoBOAUTCS Ha IUPKYIISIUOHHBIA PACXOJ U HAMIOP
PpaBHBII pacnoiaraeMoMy Haropy nepen cuctemoii [ BC munyc motepsim B cucteme I BC, npraIMaemMbIM 2-3
M. BOJI. CT.

IMpu Bo3MokHOM 0TGOpe BoAbl Ha I'BC m3 oOpartHOro TpyOOMpoBOAa MOAOUPACTCS IPOCCEIUPYIOIIee
ycTpoiicTBo (3) ¥ ycTaHAaBIMBAETCS MEXKYy MECTOM 0TOOpa BOIbI Ha cucteMy ['BC 1 MecTOM MOAKIFOUYSHUS
[UPKYJSIIIHOHHOTO0 TpyGomnpoBoaa (cM. pucBBepx). Jlpoccenupyiuee ycTpoucTBo (3) MpH LEHTPaTbHOM
PETyJIMPOBaHUH OTITyCKa TEIJIOTHI 10 OTONUTEIHHOM Harpy3Kke noi0upaeTcs Ha pacdeTHBIA pacxo/ BOJIBI Ha
OTOIUIEHHE U MOTEPH HAMopa paBHble motepsm B cucteme ['BC.

Heob6x01uMo ya0CTOBEPUTHCS YTO HAIMOP B TPYOOIPOBOE M3 KOTOPOTO MPOMCXOIUT BoJopazbop Oosbiie
YeM CyMMa BBICOTHI 3[JaHUsI U TOTeph Hanopa B cucreme [ BC.

IMonbop apoccennpyronmx yCTpOHCTB MOSKHO MPOU3BOIUTE KaK C YIETOM, TaK M 0€3 yueTa TeIJIOBBIX IT0TePh
B TEMJIOBOM ceTH. [Ipu 3TOM pacueTHbIe pacXoAbl I TOA0Opa JPOCCETUPYIOIINX YCTPOUCTB OMPEACIISIOTCS
TI0 CIIEYIOIINM 3aBHCHMOCTSIM:

m be3 yueTa TenjoBbIX noTepn

QO_P_-IOOO

. C.(Tl.p._flp.)

QE@'-IOOO ;
GEEC — Z60C . ,TLI
P C.(IQE._IXE.)

, T

G.,

= paC‘ICTHHﬁ pacxo TCIIJIOHOCUTECIIA Ha CUCTEMY OTOIICHUSA,

tzs__

— pacueTHbId pacxon TemoHocuTens Ha cucremy ['BC, rue

TeMmIeparypa ropsaeii Boasl Ha cucremy [ BC; — * . — TemmiepaTypa X0JI0IHOH BOOTIPOBOIHON BOJIBI;

g}ﬁpfloﬂo

= , T/
- ¢ .(Tl.p._fls.p.)

G..

I paC‘IeTHBIﬁ pacxon TCIIIIOHOCUTETIA HA CUCTEMY BEHTUIALIUH,

e 2e.p. _ pacueTHas TeMIepaTypa CeTeBOM BOJBI Mocie Kajgopudepa CHCTEMBI BEHTHIISIIINN;
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8.2.2.
8.2.2.1.

m C Y4€TOM TEIUIOBBLIX MMOTEPD

PaccuutreiBaroTcs MOTCPpHU TCIJIa OT UCTOYHHKA O MPUCOCAMHCHHOI'O Yy3Jia, ONPCACIAIOTCA (baKTI/I‘leCKI/Ie
TEMIIEPATYPHI TEIIOHOCUTEISI HAa BXOAE U BBIXOJC a000HEHTCKOI0 BBOJA.

Q -1000
Gc.P.: — ’qu

Tig Tas — PAacXOJI TEIIOHOCHTENS Ha CHCTEMY OTOIUIEHHS C Y4ETOM
daxTHyecKoil TeMIepaTyphl CETeBOI BOBI B MOAAIONMEM H 06PaTHOM TPyGOmpOBOIaX;

Qcp' .1000
G _ zee. TJ'(LI

- L
z6c.p. ol _
(t ze.0. t XS-) — pacxox TemoHocuTens Ha cucteMy ['BC ¢ yderom daxTmyeckoit
TEeMIIEpaTyphl TOPsTUEil U XOJIOTHOM BOJBI;

Q 6_p_-1000

e '(Tlm _Tzsm)
o T — pacxoa TCIJIOHOCUTEI Ha CUCTEMY BCHTWIALIUU C YUYCTOM
(aKTHIECKOM TEMIIEPATYPHI CETEBOM BOIBI Ha BXOJE M Ha BEIXOJIE U3 Kanopuepa;

, T/

ITono6pansl Bce npoccenupylomue yCcTpoWcTBa Ha aOOHEHTCKOM BBoje. OIHAKO YCTaHABIUBATH 3TH
JpocceNbHbIe YCTPOUCTBA TT0Ka Helb3sl. HeoOX0auMo BBINIOJIHUTH JBa TIOBEPOYHBIX pacyera, NEepBbIi Mpu
MaKCHMaJIbHOM 0TOO0pe BoJb! Ha I'BC u3 nmoparoiero Tpy0onpoBoja (TeKyIas TeMIepaTypa BoAbl B I0AIOLIEM
TpyOompoBoze TermtoBoii ceti 60-65°C 1 COOTBETCTBYIOIIEH € TeMIlepaType Hapy»KHOTO BO3yXa), BTOPOH
pu MakcuManbHOM oTOope Boxasl Ha I'BC m3 obparHoro TpybompoBona (TeMiieparypa TETZIOHOCHTEIS

t

pacueTHasi, Halpumep Tip— 150°C u **-p2.= -30°C), npu 3TOM APOCCETUPYIOIINE YCTPOHUCTBA JOKHBI

OBITH B3STHI U3 HaJIaJIKH.

B nepBoM cirydae pacniosiaraeMble Hallopsl Ha HOTPeOUTEISIX OyAyT MUHIUMAaIbHBIMU, HEOOXOAUMO IIPOBEPUTH,
Kak HoBesieT cebs cucTeMa oToIuieHHs.Bo BTOpoM cityuae pacnosaraeMblii Harmop Ha moTtpeburesne Oyner
MakcuMaiabHbIM. HeoOxommMa npoBepka Ha BO3MOXKHOCTH OIIOPOXXHEHHS CHCTEMBI OTOIUIEHHS. B ciydae,
KOrJla CHCTeMa OTOIUIEHHS Kakoro IuO0 moTpeOuTens OyneT OMOpPOXKHATHCA, HEOOXOAUMO IIaiildy,
YCTaHOBJICHHYIO Ha IOJafoIneM TpyOompoBoje, MepeHecTH Ha oOpaTHbI. B manHOM ciywae oHa Oynmer
BBITIOJTHATH POJIb TTOIOPHON IaiObI.

ITocne nepecTaHOBKH IAHOBI HEOOXOIMMO CHOBA IPOBEPUTH COOJIIOIEHIE BCEX YCIOBUI IPHBEICHHBIX BHIIIIE.

3aKkpbiTasa cuctema ropsiuero BogocHabxeHus

Bes perynatopa temnepatypbl Ha cuctemy NrBC

PaccMoTprM HeaBTOMATH3MPOBAHHYIO CHCTEMY IEHTPAIN30BAaHHOTO TEIIOCHAOKEHHS, TO €CTh HH OJFH BHT
MOJIKJTFOUEHHON HArpy3KH HE UMEET PETYIHUPYIOIMNX YCTPOUCTB. AGOHEHTCKHUI BBOJI TOJIKIIOUEH K TETUTOBOM
CETH 110 CXEMe, NIPEJICTABICHHON Ha PUCBHU3. 31€Ch, CUCTEMa OTOILUIEHUS MTOJKIII0UEHA 110 3aBUCUMOM CXeMe
yepes 3J1eBaTOpHbIH y3ei. CucremMa ropsiaero BogoCHa0KeHHs 3aKpbITasi, 0THOCTyIIeHYaTas, C HapaielIbHbIM
MOJKITFOYEHHEM TEeIUIO0OOMEHHOTO0 anmapara. MecTta BO3MO)KHOW YCTaHOBKH IPOCCENTUPYIOIINX yCTPOICTB 1,
2, 3 moKa3aHbI HA PUCBHH3.
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Pucynok 8.3. Cxema noak/JiloueHusi a00HEHTCKOr0 BBO/IAa K 3aKPbITOI HEABTOMATH3UPOBAHH O
cucreme I'BC

Jpoccenupytomue ycTpoicTa 1, 2, ycTaHaBIMBaeMble HA CHCTEMY OTOIUICHUS JOJDKHBI ITOJOMpAThCs Ha
caMblii HeOJIarompUsATHBIA pexuM paboTel. CaMblii HEOJNIATONPUATHBIA PEXUM pabOThl XapaKTepU3yeTCs

Tl_p_ 7f2.p.’f3-p.7rn.p.o._

CJICAYIOUUMU paCYCTHBIMU ITapaMETpaMu:

|
Tip pacdeTHas TeMIlepaTypa TSIUIOHOCUTEIIS B ITOJAI0IIeM TpyOorpoBoae, Hanpumep, 150°C, 130°C;
" flp y o
pacueTHas TeMIepaTypa TeIIIOHOCUTEN B 00paTHOM TpyOomposose, 70°C;
]
TB. P_

pacueTHasi TemrepaTypa TeIJIOHOCUTENSI Ha CUCTEMY OTOIUICHHSI, Hanpumep, 95°C;

|
{ *.F¢.— TeMIepaTypa Hapy»KHOTO BO3[yXa pacdeTHas Ha OTOILIEHHe, Hanpumep, -30°C.

IIpu 3ToM momaroutuii TpyOONPOBOA TEIIOBOH CETH JOJDKEH OBITh HArPyXKEH MaKCHMAaJbHBIM PacXoaoM

ceTeBOi BOJIbl. MakCUMasbHBIA pacxo/l CETEBOM BOABI IIPY HAJIMUUY BEHTWIILIUOHHON HArPy3KH ONPEENIeTCs

1o cnexytomeit Gopmyore:

G =G, GG,

Pacxox BozbI Ha CHCTEMY ropsiYero BOJIOCHA0KEHHS ONPEAEIIICTCS Ha TOUKY H3JI0Ma TeMIlepaTypHoro rpaduxa,
IIPU TEMIIEpaType BOABI B OJAIOIIEM TpyOonpoBoe cooTBeTcTBYyomIEi 70°C.

[Tpu 3arpy3ke noxaromero TpyoompoBoia MAKCHMAIBHBIM PAacX0JI0M CETEBOI BO/IBI PACIOIaraeMblid Harop
Tiepe]] CUCTEMOH OTOIUICHHS Oy 16T MUHUMAJIbHBIM, @ 3HAUUT U M30BITOYHBINA HAIOP KOTOPBIH IOJDKHO ITOTacuTh
JPOCCENHUPYIOIEe YyCTPOUCTBO TOXKE OyAeT MUHUMAIbHBIM.

Jlpoccenupyroiiee yCTpOWCTBO 3 Ha CHUCTEMY TOPSYETO0 BOJOCHA0KEHUS TakKe MOJOUpaeTCs Ha CaMbIi
HeOJIaronpHUATHBIN peXUM pabOThI CHCTEMEI, TO €CTh TPH MAaKCUMAaJIbHOM pacxo/ie TEIUIOHOCHTENS B 1 KOHType
TerioooMenHoro ammapara Ha ['BC. JlaHHBIH pexM paboThl COOTBETCTBYET TOUKE U3JIOMa TEMIIEPATypPHOTO
rpaduka, KOraa TeMIlepaTypa CeTeBOW BOJIBI B MOAAIONIEM TPyOONPOBOAEe MUHHUMATIbHAS (U1 3aKPBITHIX

o
cuctrem 70°C). Pacxon G?ﬂc-onpeneneﬂ pu Qm-

Hdpoccenupyromiee ycTpoicTBO, s TalleHHs HW30BITOYHOTO Hamopa Iepell CHUCTEMOH OTOIUICHHS,
yCTaHaBIIMBAETCS, KaK MPABUIIO, Ha MoIafoleM TpyOomposoe (1), eciti He HapymIaeTcst OJHO U3 CIICIYFOIIHX
YCIIOBUM:

1. Hanop B o6patHOM TpyOoIpoBoe (110ciie CHCTEMBI OTOIUICHHS) MEHBIIIE BHICOTHI 3/1aHUs (OTIOPOXKHEHHE
CHCTEMBI OTOIUICHHS);

2. YCTaHOBJICHHOE Mepel CHCTEMOM OTOIUICHHSI IPOCCETUPYIONIEE YCTPOHCTBO MPUBOAMT K BCKHITAHHIO BOIBI
B ITOJIAIOIIEM TPYyOOIIPOBOJIE.
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Ecmu »TH ycnoBus HapymIaoTcs, IpOCCETHPYIONIee YCTPOHCTBO OyaeT ycTaHOBJICHAa Ha OOpaTHOM
Tpy6omposoe (2). B aToM ciryuae OHO UTpaeT poJik MOAMOPHOTO YCTPOHCTRA.

OnHaKo MpH YCTaHOBKE APOCCEIMPYIOIIEro YCTPOHCTBA HAa 00paTHOM TPyOONPOBO/IE JOIKHO OBITH TaKKe
COOJIOAEHO CleAyIOliee YCIIOBUE: HAIOp IOCHIE JPOCCENUPYIOIIET0 YCTPOUCTBA HE MOIDKEH IIPEBBIIATh
JOIyCTUMOTO 3HAYEHHS W3 YCIIOBHUS IPOYHOCTH CHCTEMBI OTOIUICHMS 3IaHMs, HAlpHMep, Ul 4yTYHHBIX
panuatopoB 60 M. Box. ct. Ecii 3T0 ycnoBue OyaeT HapymeHo, MporpaMMHOe 00eCTieYeHHEe aBTOMAaTHIECKA
noadepeT ABa APOCCENUPYIONINX YCTPOICTBA M IIOCTABUT OJHO Ha mojaroineM Tpybonposoe (1), apyroe Ha
obparHoMm (2). [Ipu 3TOM BCe OrpaHUYEHHS TOIDKHBI OBITH COOIOICHBL.

[Ton6op IpoccenMPYONUX YCTPOUCTB MOXKHO MTPOU3BOIUTH KaK C YUETOM, TaK U O€3 ydeTa TEeIUIOBBIX IOTEPh
B TEIIJIOBOM CETH.

IIpu 3TOM pacdeTHbIe pacXoAbl A HOAOOPA IPOCCENUPYIONINX YCTPOWCTB IPUHUMAIOTCS CIIEAYFOLIHE:

m be3 yuera TCIUIOBBIX MOTEPD

Q -1000
GC — o.p. ,TJ'"'-I
P C'(fl.p._fz.p.)

§2 1000
stc.P. - — : T/

i 2l — pacueTHBIH pacxo TeIIoHOCHTeNs Ha cuctemy I'BC, rzle/z'-1 dHog
TeMIIepaTypa CeTeBO BOJIBI B [IOJAFOIIEM TPYOOIPOBO/IE, COOTBETCTBYIOLLAS TOUKE H3JI0Ma TEMIIEPATYPHOTO

= paC‘IeTHLIﬁ pacxo TCIIJIOHOCUTEIIA Ha CUCTEMY OTOIUICHUS,

rpaduka; Tama TeMIIepaTypa CeTeBOI BOJBI TIOCIE MOJOIPEBATENSI COOTBETCTBYOLIAsl TOUKE U3JI0OMa
TEMIIEpaTypHOro rpaduka;

g}ﬁpflooo

- ¢ .(Tl.p._fls.p.)

, T

G..

= paC‘IeTHbIﬁ Ppacxoa TCIIOHOCUTEIIA Ha CUCTEMY BEHTHUIIAAIUU,
rac 26 ;o8 pacdeTHasd TeMIIepaTypa CEeTeBOU BOJIBI ITOCJIC Kanopﬂ(bepa CUCTCEMBI BEHTUJIIAINH,

m C Y4€TOM TEIUIOBLIX NMOTEPD

PaccunthiBatoTcsl MOTEPH TEIUIA OT UCTOYHHKA JIO IIPUCOSANHEHHOTO Yy371a, ONPECISIOTCS (PaKTHIEeCKUE
TeMIepaTyphl TEIUIOHOCUTESI HA BXOJIE U BBIXOJIe a0OHEHTCKOTO BBOJA:

Q -1000
(7 = . , T

7T TGy )
= e — pacxo/]i TEIJIOHOCHUTENSI HA CHUCTEMY OTOIICHHUS C yUETOM
(haKTHYECKOH TeMIIepaTypbl CETEBOH BOJIBI B ITOJIAIONIEM M 00OpAaTHOM TPyOOIIPOBOIaXx;

stc.p.. LT

BoC (’E -1 )
S e = I'BC i
pacxo[ TEIUIOHOCUTENS HA CUCTEMY ¢ yaeToM (aKTHIECKON
TeMIepaTypbl CETEBOM BOJBI M BOJBI HA BBIXOJE U3 MO0 PEBATENS;

g}ﬁpflooo

'(Tl.m._fz.e.m.) _
pacxoz( TCIIJIOHOCHUTECJISI HA CI/ICTeMy BEHTUJISIIIUU C y‘{CTOM
(bakTHYeCKOl TeMIIepaTypbl CETEBOM BOJIbI HA BXOJIE U Ha BBIXO/IE U3 Kajopudepa.

, T

, T

G..
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Onucanue u MCTOJWKA BBIIMIOJHCHHUS HAJIAJOYHOI'O pacyeTa

8.2.2.2. C ycTaHOBMNEHHbIM perynsiTopom Temnepatypbl

PaccMoTpuM abGoOHEHTCKME BBOJA € YacTHYHO aBToMatu3upoBaHHBIM WTII, To ecTh 6e3 aBTOMaTHYECKHX
PEryIHUPYIOIIUX YCTPOHUCTB HA OTOIUIEHHE U C YCTaHOBJIEHHBIM Ha cucTteMy I BC perynsitopoM Temneparypsbl.
MecTa BO3MOXHOU YCTaHOBKH JPOCCENUPYIONIUX YCTPONUCTB MOKa3aHbl HA PUCBHU3.

I'EC
> )
co
3 T
]
- 0

XE - il @ )
tae

Pucynok 8.4. Cxema noak/104eHusi a00HEHTCKOIro BBo/a K 3akpbIToii cucteme 'BC ¢
YCTAHOBJIEHHBIM PEryJSITOPOM TeMIEPATYPhI

Jpoccenupytomue ycrpoicTa 1, 2, ycTaHaBIUBaeMble HA CHCTEMY OTOIUICHUS JOJDKHBI ITOJOMpAThCs Ha
caMblii HEOJIaroNMpUsATHBIA pexuM paboTel. CaMblii HEOJIATONPHUATHBIA PEXUM pabOThl XapaKTepU3yeTCs

Tl_p_ 7f2.p.’f3-p.7rn.p.o._

CJICAYIOIUMHU paCYCTHBIMU ITapaMETpaMu:

. Tl_p.,

pacdeTHasi TeMrepaTypa TEeIJIOHOCUTENS B MojarolieM Tpyoompooe, Hanpumep 150°C, 130°C;

]
Tap. pacdeTHast TeMIIepaTypa TEIIOHOCUTENS B 00paTHOM Tpybonposoze, 70°C;

[
T3p. pacdeTHasi TeMIepaTypa TeIJIOHOCUTENS Ha CUCTEMY OTOIUIeHus, Hanpumep 95°C;

]
{ *.F2.- TeMIIepaTypa Hapy>KHOTO BO3/lyXa pacueTHas Ha OToIuleHue, Hanpumep -30°C.

IIpu 3ToM momaroutuii TpyOONPOBOA TEIIOBOH CETH JTOJDKEH OBITh HArpyXKeH MaKCHMAaJbHBIM PacXoaoM

ceTeBOi BOJIbl. MakCUMasIbHBIA pacXo/l CETEBOM BOABI IIPY HAJIMUUY BEHTWIILIUOHHON HArPY3KH ONPEENsIeTCs

10 CleAyonIeH GhopmyJie:

G =Gt Gty

Pacxo BobI Ha CHCTEMY TOPSTIETro BOAOCHAOKEHHS OTIPEIeisIeTCsl Ha TOUKY U3JI0Ma TeMITepaTypHOTo rpaduka,
MIpH TemrepaType BOAbl B TOJAIOIIEM TpyOorpoBoje cooTBeTcTByromeld 70°C (mpu 3TOM PETYISITOP
Temmneparypsl Ha cuctemy [ BC He paccmartpuBaetcs). [Ipu 3arpy3ke moaaromniero TpyoomnpoBoia MaKCUMaTbHBIM
PacxoI0M CETEBOU BOBI PACIIOIATaeMBbIi HAIIOP ITEPEe]] CHCTEMOW OTOIUICHHSI OyIeT MUHHMAIBHBIM, 8 3HAYHUT
Y U30BITOYHBIN HAITOP KOTOPHIN JOIDKHO MOTACUTh IPOCCEIHUPYIOIISE YCTPOUCTBO TOXKE Oy 16T MUHIUMAIBHBIM.

Jpoccenupyioliee yCTPOHCTBO Ha CHCTEMY TOpSIYEro BOJOCHAOXKEHWs He 1OoAOHMpaeTcs, TaKk Ha CHCTEMY
YCTaHOBIIEH PETYISITOP TEMIIEPATYPHIL.

Hpoccenmpytomiee ycTpoilcTBO, I TameHHs H30BITOYHOTO Hamopa Iiepel] CHUCTEMOH OTOIUICHHS,
yCTaHABJIUBAETCS, KaK MPaBUJIO, Ha mojaroiieM tpy6onposoe (1), eciiu He HapyIIAeTCs OTHO U3 CIEAYOIIUX
YCIIOBUH:

1. Hanop B o6patHOM TpyOoIpoBoe (110ciie CHCTEMBI OTOIUICHHS) MEHBIIIE BHICOTHI 3/1aHUs (OTIOPOXKHEHHE
CHCTEMBI OTOIIJICHH);

2. YCTaHOBJIEHHOE Mepe]] CHCTEMOM OTOIUIEHHS APOCCETUPYIONIEE YCTPOMNCTBO MPUBOAUT K BCKHITAHUIO BOJIBI
B IIOJIAFOIIEM TPYOOIPOBOJIC.
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Ecau 9TH ycnoBus HapylIarOTCs, APOCCENHpPYIONIee YCTPOHCTBO OylIeT YCTaHOBJEHAa Ha OOpaTHOM
TpyOompoBosie (2). B 3TOM citydae 0oHO WTpaeT posib MOATNOPHOTO ycTpoicTBa. OIHAKO MPHU YCTAaHOBKE
JIPOCCEMPYIOIIETO yCTPOUCTBA Ha 0OpaTHOM TPyOOIIPOBO/IE A0JDKHO OBITh TAKXkKe COOIIIOZICHO ONPEICIICHHOE
yCIIOBHE:

Hamop mocne npoccenupyromiero ycTpoicTsa He TOJDKEH HPEBBIIATh JOMYCTUMOTO 3HAYCHUS U3 yCIOBUS
NPOYHOCTH CHUCTEMBI OTOIUICHMS 3[aHMsA, HAIIPUMeED, UL YyT'yHHBIX paguaTopoB 60 M. Box. cr. Eciu 310
ycioBre OyIeT HapylIeHO, MporpaMMHOe oOecIiedeHHe aBTOMAaTHYEeCKH MoA0epeT ABa APOCCEIHPYIOIINX
YCTpOMCTBa W MOCTAaBUT OJHO Ha mojaromieM Tpybomnposoae (1), apyroe Ha oGpatHoM (2). Ilpu 3TOM Bee
OTpaHUYEHUsI JOJDKHBI OBITH COOJIOICHBI.

[Toxbop ApoccennpyIomuX YCTPOHCTB MOXKHO IIPOU3BOJUTH KaK C YYETOM Tak U 0e3 ydeTa TEeIUIOBBIX T0Teph
B TEIIOBOH ceTH. [Ipn 3TOM pacdeTHBIe pacXoabl It oA00pa IPOCCETUPYIONUX YCTPOHCTB IPUHIMAIOTCS
CIICYIOIIHE:

m be3 yYuera TCIUIOBBIX MOTEPD

Q <1000
(3, = N , T/
P C'(fl.p._fz.p.)

g} 1000
stc.p. = — * T/

L2, 2T, — pacueTHbIM pacxoi TemnoHocutens Ha cuctemy I'BC, rie Tia
TeMIepaTypa ceTeBoi BOAbI B HOAAIOLIEM TPYOOIIPOBOJIE COOTBETCTBYIOIIAS TOUKE U3JI0Ma TEMIIEPATypHOTO

= paC‘IeTHHﬁ pacxon TCIIIOHOCUTEIIA Ha CUCTEMY OTOILJICHUSA

rpaduka; Tama TEMIIepaTypa CeTeBOI BOJBI IIOCIE MOJOTPEBATENS COOTBETCTBYIONIAS TOUKE H3JI0OMa
TEMIIEpaTypHOTo TpaduKa;

¢ -1000
Gcs = —

N ¢ .(Tl.p._fls.p.)
TQ.s.p.,

, T
= paC‘IeTHbIﬁ Ppacxoa TCIJIOHOCUTEIIA Ha CUCTEMY BEHTHUIIAALIUU,
rae pacdeTHas TeMIepaTypa CeTeBOH BOJIbI MOCIIE Kamopudepa CUCTEMbI BEHTUIISIINM;

m C y4eToM TemI0BBIX NOTEPH

PaccunthiBatoTCsl MOTEPH TEIUIA OT UCTOYHMKA JIO ITPUCOSANHEHHOTO Yy3J1a, ONPEeIstoTCs (haKTHIeCKUe
TeMIepaTyphl TEIUIOHOCUTESI Ha BXOJIE U BBIXOJIe a0OHEHTCKOTO BBOJA:

Q -1000
(7 = . , T

7T TGy )
= e — pacxo/i TEIJIOHOCHUTENsS] HAa CHUCTEMY OTOIICHHUS C yUETOM
(hakTHYECKO TeMIIepaTypbl CETEBOH BOJBI B ITOJIAIONIEM M 00paTHOM TPyOOIIPOBOIaXx;

stc.p.. LT

stc. . -
O Tame)
1.4. 2mi. - I'BC 51
pacxo TEIIOHOCHUTEIIS HAa CUCTEMY ¢ yaeToM (aKTHIECKON
TEMIICPpaTyphbl CEeTeBON BO/JIbI M1 BOJIbI HA BBIXOAC U3 IMMOAOTPEBATECIIA;

g}ﬁpfloﬂo

'(T1_¢__T2_s.¢_) |
pacxoz( TCIIJIOHOCHUTECJISI HA CI/ICTeMy BEHTUJISIIIUU C y‘{CTOM
(bakTHYeCKOl TeMIIepaTypbl CETEBOM BOJIbI HA BXOJIE U Ha BBIXO/IE U3 Kajopudepa.

, T

, T/

G..
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3amyck pacuera

8.3. 3anyck pacuyeTa

2 Ba:xno

IIpexxne dYeM 3amyckaTh pacyeT, BHHMATEJIBHO IPOBEphTE HACTPOHKM  pPacdyeToB
(cm. rmaBy 7 «Hactpoiiku pacaetoBy, cTp.108).

Jlnst 3armycka HaaJo4yHOTro pacyera:

1.
BremonHute komaHny miaBHOro MeHio 3adauu|ZuluThermo uau HaXXMUTE KHOIKY € nasemn
HHCTPYMEHTOB. OTKPOETCs UATIOT TeIIOTUAPABINYECKUX pacueToB (cM. Puc.8.5).

Farnames BEGopa
BEHIA PACTETOR
ZuluTher - =% | |Knomga
TennoceTu (Cagi_ - msbopa
Hanaara | Nosepra | TarnepaTypHes rpaww:] KomcTpykroporui | Cepesc |
/] C yeeror BC I =0 Tennocerw
[Nascas exbopa ] C yueom yrever | - Korenshan 1 Oxmo BaiGopa
mapaMcTpos || C yueTom TENN0BEK NoTepL [ 3 M Korenskaa 2 HCTONHEER
@) Mo Hoprt. NoTEpAN |
E £ Mo sacnsme | pac
T awetme W3lbmowHoro Hanopa |
8 [poccensHbne waiars |
Connom 3 nepatopa 1
Packpacxa |<He1'> -
[ Pacuer J HacTpokit ] Cnpaexa ] Jarpemt ]

Pl/IcyHOK 8.5. Bxaaaka «Hajgaaka» auajora TCIVIOTUAPABJIUYECCKHUX PACYCTOB

2. [lepeitnure Ha Bknanky Hanadkanuanora,

3. N . o .
Haxxmure kHOTIKY Cr0il..., BEIOEpHTE CI0H pacCUUTHIBAEMOM TETUIOBOI CETH B OTKPBIBIIEMCS IUAIIOTE (CM.
Puc.8.6) u HaxxmuTe kKHONKY OK 9TOOBI MOATBEPAUTE BHIOODP U 3aKPBITH AUAJIOT;

BribepuTe cnoi gan pacdeta

&K eaprant ropoga M
&) 3aarma ropoga M

|
D [
OF,
'ﬂ CucTera UEHTPANHI0EAHHOr O TEANOC "

[[] Nakassisare WMena dakinos

Pucynok 8.6. OxHo BbIOOpa cJi0s

4,
OTMeThTE MCTOYHHUK, JUI KOTOPOTO OyAeT MPOM3BOAUTHCS PACUYET M yCTAHOBHUTE (DIaXKOK HAMPOTHB
COOTBETCBYOMIErO Ha3Bauusl. (cM. Puc.8.7)
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ZuluThermo --X
Cl1CTEMAa WEHTPANMS0BAHHOM D TENNOCHAOHEHM Cnof...
Hanaaka |Mosepka | TemnepatypHem rpadir, I K.oHCTpYKTOpCEME I I:epBMc|
:
C yyeTom TBC =[] CucTema WeHTpanuaoBaHHorD TENADCHAGHEHM
L yueTar yTeek +- ] Korenshan M2 1
C yyeTok TENAOERR NOTERE O Korenshan Me 2

2) [Mo Hoprd. NOTEpAR
Mo usonAuHH
[MaWeHWe MIGEMOYHOr 0 Hanopa
@ JpocceneHeir M Wartarm9
Connom 3 nesatopa

Packpacka | {HETS -

[ Pacuer ] | Hac*rpm“mul | Cnpaeka | | Jakpemh |

Pucynok 8.7. BbIOOp HCTOYHHKA ISl pacyeTa

5. . .
B 5ieBoii yacTy 1ManoroBoro OKHa 3ajiaiite napaMmeTpbl POBOJAMMOTO pacyieTa, yCTAHOBUB (JIaXKKU HAIIPOTHUB

HEOOXOIUMBIX MTAPAMETPOB:

m Cyuerom 'BC;

m C y4eToM HOpMAaTHBHBIX yTeUeK B TEIUIOBOU CETH;

m C y4eToM HOPMATUBHBIX TEIJIOBBIX IOTEPh MM NOTEPh Yepe3 U30JIALHIO;

m [amenune U30BITOYHOTO Halopa ¢ MoMoubro APOCCCIbHBIX a0 WK COILIa 3JIeBATOpPA.

6.
Haxwmure xHonky Pacuem.

Ecmu B x0/1e 3aHeCeHUsT UCXOMHOW HH(MOPMAINH KaKue-TH00 JaHHBIE HE0OXOAUMBIE IS pacdeTa He ObLIH
BHECEHBI WJIM BHECEHBI HEBEPHO, TO TPU MPOBEACHUMU PACUETOB B OKHE COOOIICHHWH MpOorpaMMa BbIIACT
yBeomIleHHe 00 ommOKe (KpacHBIM mBeToM). [Iporpamma cieuT He TONBKO 32 HANHIHEM HEOOXOTUMO
HHPOPMALINH, HO U 3a €€ JIOTHIECKOI BEPHOCTEIO, TO €CTh, €CITU BEI BrimIieTe quaMeTp ydactka 6onee 1.4 M,
TO MPOrpamMMa BbIJACT OLITHOKY.

[Tpu oTcyTCTBHUM OMIMOOK B IAHHBIX HJIM KOH(UTYpaIMU CETH IPOrpPaMMa BBITIOJIHUT pacyeT BEIOpaHHOMW CeTH
U 3aII0JIHUT Pe3yJIbTaThl pacyeTa B TaOIHIbI UL KaXJI0T0 THIIA 00beKTa TeIuIoBoi ceTu. IIpoTokon pacuera
Oyner oToOpaxaThcs B HIDKHEH yacTH HkpaHa B nanenu CooOuieHus. B cimydae ommGok oHM B IPOTOKOIIE
OyzmyT BBIETICHBI KPacHBIM 11BeTOM (00J1ee oApoOHEO 0 BO3MOXKHBIX OIIMOKax cM. rimaBy 13 «Bo3moxHbIe
OLIMOKH pacueToBy, ctp.177).

8.4. Pe3ynbTaTtbl Hanago4Horo pacyeTra

Bcto nHpopManmio no 00beKTaM MOXKHO:
1. Oro0pa3uts Ha KapTe;

2. skcnoptuposats B HTML unu Excel (ITonxpoOHee o 3KcropTe MOKHO y3HATh B CIIPABOYHOM HOCOOUH 110
pa6ore ¢ TUC Zulu™, B pasnene «CeManTHuecKre 0a3bl JaHHBIX»);

3. pacneuatats (IToxpobHee 0 Me4aTH MOXXHO Y3HATh B CIIPaBOYHOM mocobuu mo padore ¢ T'UC Zulu™, B
pasnene «Ileuatsy).

B pe3ynbraTe Hanma09HOTO pacueTa MOXKHO MOMYYHUTh CIeAYIOIIyI0 HHPOPMALHIO:

8.4.1. No BceM oOBbeKTam

1. T1 t, TemnepaTypa ceTeBOM BOLH B NOH. TP-Xe, °C- B pe3ynbTate pacuera OnpeeiseTcst
TeMITepaTypa BOJbI B ITOIAI0MIEM TpyOOTIpoBo e (110 yJacTKaM - B Hadajie U KOHIIE TPyOOnpoBoa);
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8.4.2.

T2 t, TeumnepaTypa CeTeBOM BOOE B OOp. Tp-IAe, °C- B pe3ysbrare pacuera OnpeiesseTcs
TeMIepaTypa BoJsl B 00paTHOM TpyOOmpoBo e (10 yyacTKaM - B Ha4Yalle ¥ KOHIE TPYOOIpOBOa);

Gsum _pod, CyMMapHE pacxon ceTeBOi BOIE, T/4- B pesynprate pacuera onpenesnsercs
CYMMapHBIi pacxo/] CeTeBOH BOBI (110 y4acTKaM - B IIOJAl0NIEM H 00OpaTHOM TPyOOIPOBOAX);

Hras, PacnosaraeMment Hamop, M- B pesynpTare pacdera ONpelessieTCs pacloaraéMblid Halop
B y371€ (KpOME Y4acTKOB, 10 HACOCHBIM CTAHIMSAM U APOCCEIHPYIOIINM y3JIaM OIIPEAEISIETCS 10 Y371a U
nocne, o LITII anst mepBoro u BToporo KOHTypa);

H obr, Hamop B ofpaTHOM Tp-Ze, M-B pesyaprare pacyera onpenessercs Hanop B 00paTHOM
TpyOOoIpoBoE B y371€ (110 HACOCHBIM CTAHIIMSIM 1 APOCCEIUPYIOIINM Y371aM ONPEEIseTCs 10 y3JIa 1 IOCIIe,
o L{TTI asist mepBOTO M BTOPOTO KOHTYPA);

Ppod, JdaBjenme B nopammeM- B pe3yiprare pacdyera onpeaeNiseTcs NaBleHUE B MOJAIOLIEM
TpyOOIpOBO/C B y3ie (M0 HACOCHBIM CTAHIUSAM U JPOCCEIUPYIONIMM y3JaM OmpeelseTcs 10 y3ia U
rnocie);

Pobr, JlaBieHme B oOpaTHOM- B pe3yibrare pacuera OnpeiessieTcsl NaBlieHHe B 0OpaTHOM
TpyOOnpoBojie B y3ie (0 HACOCHBIM CTAHIMSAM U APOCCEIUPYIOIIUM y3J1aM OIMpPEACIsIeTCs 10 y3ia U
rnoce);

Time, BpeMs NPOXOXOEHMS BOAE OT MCTOYHMKA, MMH-B pe3ynbTaTepacyera onpeaenseTcs
BpEMsI TPOXO>KACHHS BOABI OT MCTOYHHKA JI0 Y371a (KpOME YUacTKOB);

Dist, IyTs, HOPOMIEHHEH OT MCTOYHMKA, M- B pe3yinpraTe pacdera onpenensercs
MIPOTSHKEHHOCTH Iy TH MPOWACHHOTO TETIOHOCHUTENIEM OT HCTOYHHKA 0 y371a (KpoMe yIacTKOB);

10.Tb, HaBneHme BCkmMmaHms, M-Bpesynbrare pacuera OnpeaeiseTcs IaBICHUE B y3iIe, IPU KOTOPOM

MOXET HpOHSOﬁTH BCKHIIAHUEC TCIIIIOHOCUTEIIA (KpOMe y‘IaCTKOB);

11.Hstat, Crarmueckmsi Hamop, M- B pe3ynprare pacdera onpenessieTcst 3HaYeHNE CTATHIECKOTO

Haropa B y3Jie (KpoMe y4acTKOB).

Mo NCTOUYHUKY

1.

Ht ras, Tekympmi pacrnojiar. HaloOp Ha BEIXOOE M3 MCTOYHMKA, M- B pesynbrate pacuera
onpenensercs TeKyLM pacnojiaraeMblii Halop Ha BBIXOAE M3 UCTOYHHUKA, B 3aBUCUMOCTH OT pexuMa
paboThl UICTOYHUKA MOXKET OBIThH OINPEIETICHO HOBOE 3HAYCHHE TAaHHOW BEITMUUHBI, B CETH C HECKOJIBKUMH
UCTOYHUKAMU,

Ht obr, Texymmii Hanop B o6OpaTH. Tp-Ie Ha MCTOYHMKe, M- B pesynprare pacuera
onpeenseTcs TeKyIIuil Hamop B 00paTHOM TpyOONpoOBOJE HA MCTOYHHMKE, B 3aBHCHMOCTH OT pexUMa
PpaboTHI HICTOYHHKA MOKET OBITH OTPEICTICHO HOBOE 3HAUCHIE JAHHOW BEIMYHHBL, B CETH C HECKOJIBKUMH
HCTOYHHUKAMU;

Qo r, PacuerHas Harpyska Ha oTomnneHme, Ikxan/4 (MBT)- B pesynbrare pacyera
OIIPENEISIETCS paCYETHAsI HArPy3Ka HA OTOIUIEHME, KAK CyMMa BCEX PACUYETHBIX HArpy30K Ha OTOIICHUE
TOJIKJIFOYEHHBIX K JAHHOMY UCTOYHHKY;

Qsv_r, PacueTHas HarpysKa Ha BeHTwiAnuo, I'xan/4 (MBT)- B pesynbrare pacyera
OIIpeAEAETCs pacyeTHAs Harpy3Ka Ha BEHTWIISILIAIO, KaK CyMMa BCEX PacUETHBIX HAIPY30K Ha BEHTUIISLIUIO
MOAKJIFOYEHHBIX K JAHHOMY UCTOYHUKY;

Qgv r, PacuerHas Harpyska Ha I'BC, I'kasn/u (MBT)-B pesyiabraTe pacdeTa onpenensercs
pacdeTHas Harpy3ka Ha Topsiuee BOJIOCHAO0KEHHE, KaK CyMMa BCEX PAcUETHBIX HArpy30K Ha CHUCTEMBI
TOpsIYEro BOJOCHA0KEHUS IMOAKITIOYCHHBIX K TAHHOMY UCTOYHHKY;

Qo t, Tekymas Harpyska Ha oTomnnedme, Ikxan/u (MBT)- B pesynbrare pacyera
OIpeNeIsIeTCsl TeKyllas Harpy3ka Ha OTOIUIEHHE, KAK CyMMa BCEX TEKyIIMX Harpy30K Ha OTOIUICHHE
IOJK/IFOYEHHBIX K JAHHOMY UCTOYHHUKY;
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7. Osv_t, Tekymas HarpyskKka Ha BeHTunsumo, I'xan/4 (MBT)- B pesynbrare pacuera
OIpenesIeTcs TEKyIlas Harpy3Kka Ha BEHTHISAIHIO, KaK CyMMa BCEX TCKYIIMX HArpy30K Ha BEHTHIISAIHIO
MOIKTFOYCHHBIX K JaHHOMY HCTOYHHUKY,

8. Qgv t, Tekymas Harpyska Ha IBC, I'kan/u (MBT)-B pe3ynbTaTe pacueTa OIpeaeaseTcs
TEKyIasi Harpy3Ka Ha ropsdee BOJOCHAOKEHHUE, KaK CyMMa BCEX TEKYIIIMX HArPy30K Ha CUCTEMBbI TOPSYETO
BOJIOCHA0KEHHUSI MTOTKIFOUCHHBIX K JAHHOMY HCTOYHHKY;

9. Osum, CyMMapHas TerjioBas Harpyska, I'kan/4 (MBr)-B pe3yJibTaTe pacuyeTa onpeeaseTCs
CyMMapHas TeIUIOBasi HarpysKa,

10.Gso, Pacxonm cereroit Bomel Ha CO, T/u-Bpe3ynbraTe pacuera OonpeeseTcs pacXo/1 CETeBOM
BOJIBI HA CUCTEMY OTOIUIEHUS;

11.Gsv, Pacxon cerepoii Bomel Ha CB, T/u-Bpe3ynabraTe pacuera OnpeaessaeTcs pacXxo 1 CETEBOM
BOJIbl HA CUCTEMY BEHTHIISIIINY;

12.Ggv, Pacxonm cereBost Boxel Ha I'BC, T/u-B pe3ynpraTe pacueTa OnpenessieTCs pacXo/1 CeTeBOM
BOJIbI Ha CUCTEMY T'OPAYUCTO BO}IOCHa6)KeHI/IH;

13.Gu t pot, Pacxom BOHOE Ha yTeYKY M3 CHC.Temaonorpet., T/u- B pe3ynpTaTe pacuera
OTIpEJIeNIIETCS PacX0/l BOJIbI HA YTEUKU U3 CUCTEM TEIUIONOTPEOJICHUS;

14.Gpodpit, Pacxom BoAe HA HNONIMUTKY, T/4Y-Bpe3ylpTaTepacuera onpenessieTcsi pacxo.l BOAbI
Ha MTOJIITUTKY;

15.Gut_pod, Pacxonm cereBOif BOIE Ha yTeUKy M3 IOX.TpP., T/4Y-B pesymbrare pacuyera
OTIPEIeIISIETCS PACXO/] CETEBOM BOJIBI HA YTEUKU U3 MOAAOIINX TPYOOIPOBOIOB;

16.Gut _obr, Pacxon cereBoOif BOIE Ha yTeuky mu3 o6p.Tp., T/u-B pesymbrare pacdyera
OTIPENENIACTCS PAcX0/] CETCBOU BOJIBI HA YTECUKH U3 OOPaTHBIX TPYOOIPOBOIOB;

17. Opot ts, TemnoBEle HOTEepM B TEINJIOBEX CETAX, I'xkasn/yu (MBT)-B pe3yibTaTe pacyera
OIIPENENAETCS BEINYNHA TEIIOBBIX IIOTEPH B TEIUIOBLIX CETIX.

Mo noTpebutenam

1. Nel r, PexomeHgyeMrlri HoMep sjeBaTopa— B pesynpraTe pacuera onpejensercs
PEKOMEHAYEeMBIif HOMEp 3JIeBaTOpa;

2. Dsop r, PekoMeHOyeMelVi IAuaMeTp COIjla 2JIeBaTropa, MM- B pesynbrare pacuera
ONpeeIsieTCsl PEKOMEHYEMBbIN TuaMeTp COIia 3JIEBAaTOPa;

3. Ucalc, PacuerHert kosdduimeHT cMemeHus- B pe3yinbraTe pacyera OnpeessieTcsl pacueTHbIN
K03 ULKEHT CMEILICHHUS;

4. Gso, Pacxon cereBoi Bozsl Ha CO, T/u-B pesynpTare pacuera onpeessieTcsi pacxo CeTeBOr
BOJIBI HA CHCTEMY OTOIUICHIS,

5. Gso _otn, OrHOCHMTENBHEN! pacxonm Bogsl Ha CO, T/u-B pesyibraTe pacuera olpeaessiercs
OTHOCHTEJIFHBIM pacXoj CeTeBOH BOJBI HA CUCTEMY OTOIUIEHHs (OTHOIICHHE (PaKTHYECKOro pacxojia K
pacdeTHOMY);

6. OTHOCHMTEenBpHAsS Harpy3kKka Ha CHUCTEeMy OTOMJIeHMs- B pesylbTare pacuera omnpelelsiercs
OTHOCHTEINIbHAs Harpy3Ka Ha CHCTEMY OTOIUICHUS (OTHOIICHHE TEKyIIed Harpy3KH K pacueTHO);

7. T3so t, Temneparypa Bome Ha Bxome B CO, °C- B pesymbrare pacuera ompesensercs
(bakTHueckas TemmepaTypa BOJIbI Ha BXOJIE B CHCTEMY OTOTIICHUS;

8. T2so t, TemmepaTypa BOIE Ha Brxome mus CO, °C- B pe3ynbraTe pacyera OnpenessieTcs
(hakTHYeCcKas TeMIepaTypa BOJIBI Ha BEIXOJIC H3 CUCTEMBI OTOILICHHS,

9. Tvso t, TemmepaTypa BHyTpPeHHeEro Bosmyxa CO, °C- B pesyinbrare pacyeTa OnpeaeNseTcs
(hakTHYECKas TeMIEpaTypa BO3AyXa B IIOMCICHHN;
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10.Dshb_so pod, IOmamerp mariCel Ha noxn. Tp-xze mepern CO, wm- B pesymsrare pacdera
OTIPENICISACTCS TUaMEeTp aiObl Ha OAOIIEM TPYOOIPOBOE NIEPE CUCTEMON OTOIICHHUS;

11.Nshb_so pod, KosmmuecTBO mai6 Ha mon. Tp-ze neper CO, mt.-Bpesyibrare pacuyera
orpeessieTcsl KOJMUYECTBO 11aiid Ha MmojaromeM TpyOOoIpoBo/ie Mepel CHCTEMOM OTOIICHUS;

12.Dshb _so_obr, Imamerp maii6er Ha o6p. Tp-xZe mocse CO, mm- B pesynsrare pacyera
OTIpeNIeIsIeTCs TNaMeTp maiobl Ha 00paTHOM TPYOOIIPOBO/IE TIepe]] CHCTEMO OTOILICHHS,

13.Nshb_so_obr, KommuecrBo mait6 Ha o6p. Tp-me nocge CO, mT-B pesynprare pacyera
OTIpeNeNsIeTcs] KOJIMYEeCTBO maibd Ha 00paTHOM TPyOOIIPOBOIE ITEpe]] CHCTEMOM OTOTUICHHS,

14.dHshb so _pod, HoTepwm Hamopa Ha maibe noxn.rTp-na nepen CO, wm-B pesymbrare
pacdera onpe/essieTcs 3HaueHHe oTeph Hallopa Ha I1aiide Ha rmojaroneM TpyOonpoBoe Nepes CUCTEMOM
OTOIICHHS,

15.dHshb _so _obr, IHoTepm Hamopa Ha maibe o6p.Tp-ma nocae CO, wm-B pesymbrare
pacueTa ompenenseTcs 3HaUeHre TOTePh HAallopa Ha maiide Ha 00paTHOM TPYOOIIPOBOIE ITepe]] CUCTEMO
OTOILICHHUS;

16.Dshb_pod, ImameTp marbel Ha BBOZe Ha HOL.Tp-Ae, MM-B pesyibrate pacuera
onpejeseTcs AMaMeTp maiiOpl Ha BBOJIE Ha IOAAIOIIEM TPyOOIpoBOAE;

17.Nshb _pod, KommuecrTso mar Ha BBOIEe Ha Hon. Tp-Ae, wmT- B pesynbrare pacyera
OTIpe/IeIIeTCS] KOMYECTBO a0 Ha BBOJE HA MOJAIOIIEM TPYOOIIPOBOIE Mepel] CHCTEMOM OTOIICHHUS;

18.Dshb _obr, Imamerp ma(ibel Ha BBoOZe Ha o6p. Tp-xge, MM- B pesynprate pacyera
OTIpeNIeNsIeTCs] TaMeTp Maiobl Ha BBOJIe Ha 0OpaTHOM TpyOoIpoBoie;

19.Nshb _obr, KommuecTBO marb Ha BBoZe Ha o0Op. Tp-ge, wT- B pesyibrare pacyera
oIpeessieTcsl KOJIMYECTBO 11aiib Ha BBOJIE HA 0OpaTHOM TPYOOIPOBOE Iepe]] CUCTEMOH OTOTUICHHUST;

20.Gsv, Pacxoxn cereBoyt Bomel Ha CB, T/4-BpesynpraTe pacuera OnpenessieTcsi pacxoll CETeBOM
BOJIBI HA CHCTEMY BEHTHIIALIUH,

21.Gsv_otn, OTHOCHMTENBHBN! pacxon Bongsl Ha CB, T/u- B pesyibrare pacuera onpeuesiercs
OTHOCHTEJNBHBIA PacXo]] CETEBOH BOJBI HA CHCTEMY BEHTHJIALMH (OTHOLICHHE (haKTUUECKOr0 Pacxoja K
pacueTHOMY);

22.T2sv_t, Temm. BOZXE NOCJIE CHCTEME BeHTwIsanmy, °C-Bpesynbrare pacuera onpeensercs
(axkTHUecKas TeMIieparypa BoJibl OCIEe CUCTEMbI BEHTUIISILIH;

23.Tvs v_t, Temneparypa BHyTpPeHHero Bosznyxa CB, °C-B pe3ynbTaTe pacyeTa OnpeaeasaeTCs
(dakTHUeCKas TeMIepaTypa BHYTPEHHETO BO3/yXa Il CHCTEMbl BEHTHIISLINY,

24.Dshb_sv, ImameTp marbe Ha CHCTEMy BEHTMIISALMM, MM-Bpesynbratepacueraonpenensercs
JIaMeTp MIaHObI HA CHCTEMY BEHTHIISIINY;

25.Nshb _sv, KommuecTBO marb Ha CHUCTEMy BeHTWMISLMM, mIT- B pesymprare pacuera
OTIpENIeNSIeTCS] KOJMYSCTBO A0 Ha CHCTEMY BEHTHIIAIIH

26.Ggv, Pacxonm cereBoit Bomel Ha I'BC, 7/u-Bpe3ynbraTe pacdeTa onpeaeseTcs pacXo CeTeBOr
BOJIbI HA CHCTEMY TOPSYETO BOJOCHA0KECHHUS,

27.Gcirc, Pacxon ceTeBOI BOLE B LMPK.TpyGompoBome, T/4y- B pesynbrate pacuera
OTIPEIENAETCST PACXO]T BOJIBI B IUPKYJIIIIMOHHOM TPYOOIIPOBO/IE;

28.Dshb _gvs, IOmameTp marbsl Ha BBOZe I'BC, Mm-Bpesymbrare pacdera ompesensieTcs quaMeTp
1aii0Obl Ha CHCTEMY TOPSTYETO BOJIOCHAOKEHMUS,

29.Nshb gvs, KommuecrBo mar6 Ha BBome I'BC, mT.- B pesymprate pacuera ompenensercs
KOJIMYECTBO a0 Ha CHCTEMY TOPSYETO BOJIOCHAOKCHHS,

30.Dshb_circ, ImnaMeTp LMPKYJISILMOHHOM marbe Ha IBC, wM- B pesynpraTte pacdera
OIIPEeNEseTCs IMAMETDP UPKYJ/IIIUOHHOM a0l Ha CHCTEMY T'OPSAYEro BOIOCHAOKEHHS;
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31.Nshb_circ, KosmmuecTBO LIMPKYJISLMOHHEIX marn6 Ha I'BC, mT.- B pesynprare pacuera
OIPENENSAETCS KOJIMYSCTBO IUPKYJISIIIMOHHBIX A0 Ha CHCTEMY TOPSYETro BOJIOCHAOXKCHHS,

32.Gniz, Pacxom 1 koHTypa I crymeumm TO I'BC, t/u- B pesynpraTe pacuera ompenensercs
pacxoj ceT.Bojibl, 3aTeK. B epByto crynens TO I'BC;

33.G2 _niz, Pacxonm 2 koHTypa I crTynenm TO I'BC, T/u-Bpesynsrare pacuera onpejensercs
pacxoj ropsiel BOJIbl BO BTOPOM KOHTYE;

34, Q_ni z, TemnoBas Harpys3ka I crymneum, I'kasi/uy (MBT)-B pe3ynbTaTe pacueTa onpeaesaeTcs
terutoBast Harpy3ka I crynmenu TO na I'BC;

35.T711 niz, TemmeparTypa Ha Bxome 1 koHTypa I crynmenwm, °C- B pesymbrare pacuera
omnpezensercs Temneparypa Ha Bxoze 1 konrypa I crynenn TO na I'BC;

36.T12 niz, Temmeparypa Ha Bbixome 1 koHTypa I crynenwu, °C-B pesynsrare pacuera
ompenensercs Temieparypa Ha Beixojne 1 kontypa | crynenu TO na I'BC;

37.721 niz, TemmepaTypa Ha Bxoje 2 KOHTypa I cTymneHwu, °C- B pesynbrare pacuera
ornpezensercs Temneparypa Ha Bxoje 2 kourypa I crynenn TO na I'BC;

38.3T22 niz, TemmepaTypa Ha Bhxoze 2 koHTypa I crymemnm, °C-Bpesynbrare pacuera
ompenenseTcs TeMieparypa Ha Beixoze 2 koHtypa | crymenu TO wa I'BC;

39.T11 verh, Temneparypa Ha Bxoze 1 koHTypa II crynmemnm, °C-Bpesynbrare pacuera
ompenensercs Temneparypa Ha Bxoae 1 kontypa Il crynean TO Ha 'BC;

40.T12 verh, TemnepaTypa Ha Beixome 1 xoHTypa II crynenHnm, °C- B pesynbrare pacuera
omnpezensercs Temieparypa Ha Boixoze 1 konrypa Il crynenu TO va I'BC;

41.721 verh, TemnepaTypa Ha Bxoje 2 koHTypa II CTymneHwu, °C- B pesynbTate pacuera
ornpezessercs Temneparypa Ha Bxoje 2 kourypa Il crynenu TO na I'BC;

42.T722 verh, TemnepaTypa Ha BExome 2 koHTypa II crymenu, °C-Bpesyibrarepacuera
ompenensercs TeMieparypa Ha Berxone 2 konrypa |l crymenn TO na I'BC;

43.Gverh, Pacxon 1 koHTypa II crtynmenm TO I'BC, T/u-Bpesynbrare pacuera onpeaeisercs
pacxoj ceT.Bojibl, 3aTeK. Bo BTopyto crynens TO I'BC;

44.G2 verh, Pacxom 2 xoHTypa II crynenm TO I'BC, T/u-Bpesynprarepacueraonpeieinsercs
pacxof ropsiueil Boasl BO BTOpoM KoHType II cryneny;

45, Q verh, TemnoBas Harpyska II cTyneHwu, I'kan/y  (MBT)- B pesynbrare pacuera
ompenensgercs TeroBast Harpyska II crynenn TO va I'BC;

46.Gset nal, Pacxon cereBoiy Bomel Ha CO mocie Hajanku, T/4-B pesynprate pacuera
OIIPENIENAETCS PACX0/l CETEBOM BOJIBI HA CUCTEMY OTOILIEHMS MTOCTIE HAJIAJKH;

47.Gut_pot, YTeuxa M3 CHMCTEMEl TemIoNoTpebyeHms, T/4-B pesypTarepacuera onpenesercs
BEJIMYMHA YTEYEK U3 CHCTEM TEIUIONOTPEOICHHS,

48.Qut pot, Horepm Temna or yrTeuku, Kxas- B pesymbprare pacdera ompenenseTcs BEIUIHHA
IIOTEPh TEIJIa OT YTCUCK,

49.Hset nal, Heob6xommMeni pacnojaraeMenri Hamop nias CO, M- B pesymbrare pacuera
oTpenensercsi HeoOOXOANMBIN PacHoIaraeéMblii HAIOp It CHCTEMBI OTOTUICHUSL.

Mo yyacTtkam

1. dH pod, Horepm Hamopa B nomawmeM TpyOomnposone, M-Bpesynbsratepacuera onpenessercs
BEJTMYMHA TIOTEPh HAMOPA B MOAI0IIEM TPYyOOIPOBOIE;

2. dH obr, Iorepm Hamopa B obpaTHOM TpyBompoBone, M-Bpesynprarepacueraonpenensercs
BEJIMYHMHA TIOTEPh HAIMOpa B 00paTHOM TPyOOIPOBOAE;

132



P€3yJ'II)TaTI)I HaJlaJOYHOI'0 pacucTa

8.4.5.

dHud pod, YnenbHbe JMHENHBEE NOTEpM Hamopa B Hon.Tp-ine, MM/M- B pesynbrare
pacueTa onpeelaeTCs BEIMYUHA YICIbHBIX JTHHEHHBIX TIOTEPh HATOPA B MOJAFOIIEM TPYOOIPOBO/IC;

dHud obr, YpenbHble JMHENHBEE HNOTEepM Hamopa B o0O0p.Tp-nme, MM/M- B pesynbpraTe
pacueTa onpeelaeTCs BEIHYUHA YICIbHBIX JHHEHHBIX TOTEPh HAopa B 00paTHOM TpyOONpoBo/E;

Vpod, CKOpOCTE OBMXESHMS BOIE B HOL.Tp-He, M/c-BpesynbraTe pacdera onpeaensercs
CKOPOCTb JABM)KEHHS BOJBI B OZAIOIIEM TPyOOIIPOBOAE;

Vobr, CkOpOCTEB OBMXESHMS BOOE B 0Op.Tp-me, M/c-BpesynbraTe pacdera onpeaemnsercs
CKOpPOCTB JIBIKCHHS BOJIBI B 00paTHOM TPYOOIIPOBO/IE;

Gut_pod, BemmumHa yTeYKM M3 [Iojalmero Tpybomposona, T/u-B pesynerare pacdera
OTIPE/ICISICTCS BEIMYMHA YTCUCK U3 MOIAIOIIEro TPyOOmpoBoaa;

Gut_obr, BemmumHa yTeYKM M3 0OpaTHOIO Tpybomposona, T/u-B pesynerare pacdera
OTIPE/ICISICTCS BEIMUMHA YTEUCK U3 00paTHOro TPyOOIpPOBO/Ia;

Qpot pod, TenmoBble norepmu B HnojawmeM TpyobompoBone, kKkajs/u (Br)-Bpesynsrate
pacueTa omnpeenseTcs BeIMYHHA TeIJIOBBIX IOTEPh B MOJAI0IIEM TpyOonpoBoe;

10.0pot _obr, Tenmosrle moTepm B obpaTHOM Tpybomposore, kkaJj/4 (BT)-Bpesynsrare

pacydeTa onpeaACsICTCA BEININHA TCIJIOBBIX TOTCPh B O6paTHOM pr60np0Boz[e.

IHpuMmeuanu

Q pHMETIIEE
qTO O3Ha4dYacT OTpI/ILlaTeJ'ILHOC 3HAUYCHUC pacxoz[a B pr60r1p0130;[e? OTpI/I].[aTe.]'IBHoe 3HAYCHHC
pacxoz[a TCIIJIOHOCHUTCJIIA B pr60np0B0/:[e O3Ha4acT, 4ToO HaHpaBJ’ICHI/Ie JABHUXKCEHUSA BOABI HE
COOTBETCTBYET CTpeNIke HampaBieHus ydactka. [logpobnee cm. pasgen Hanpagnenue

08udICceHUs1 800bl 8 MPYOONPOBOOAX .

Mo gpoccenupyrownmMm ycTponcTteam

ToabKO 1J151 pesKuMa BbIYMC/IsIeMO Apocce/IbHOM Aai0bl

1.

Dshb pod, Imamerp mari6el Ha Oarirace B Hon. Tp-ne, Mv- B pesynerare pacyera
onpeeNnseTcs AnaMeTp maiobl Ha Oaiiace B MoaroIieM TpyOOIIpOBO/IE;

Dshb _pod, KosmuecTBOo mar6 Ha 6Oapnmace B nojaiomeM Tp-ge, mrT.- B pesynerare
pacueTa omnpeenseTcs: KOJIMYecTBO a0 Ha 6aiinace B OAAONIEM TPyOOIIPOBO/IE;

Dshb obr, Imamerp mari6el Ha Oarinace B o6p. Tp-nme, Mv- B pesynbrare pacdera
ompeneNseTcs TMaMeTp maiobl Ha Oaifrace B 00paTHOM TpyOOIpoBoO/E;

Dshb _obr, KommyecrsBo mant Ha Oarinace B obpaTHOM Tp-ne, ImT-Bpesyibrarepacuera
oTpeJessieTcst KOJIMUecTBo 11aiid Ha Oaiinace B 0OpaTHOM TpyOoIpoBoze.

Mo IXTII:

1.

Qo t, HopkmoyeHHas Harpys3ka Ha oTomneHme. I'kan/u (MBT)- B pesynprare pacueTa
ONpeNENeTcs MOAKIOYEHHAs Harpy3Ka Ha OTOIUIEHHUE MO MOAKIIOYEHHON HAarpy3Ke KBapTaa;

Osv_t, [omkymoyeHHas HarpysKa Ha BeHTwiIanmo. I'kan/u (MBr)-BpesynbraTe pacyera
onpenensercs NOAKIOYEHHAs! Harpy3Ka Ha BEHTWIALIMIO 10 MOJKJIIOUEHHONW Harpy3Kke KBapraia;

Ogv_t, IllomgksioyeHHass Harpyska Ha IBC, I'kasi/y  (MBT)- B pe3ynpTaTe pacdera
orpeJersieTcs NOAKIIFOUYCHHAS Harpy3Ka Ha Topsiuee BOJJOCHA0KEHE 10 TIOAKITFOYCHHOM HAarpy3Ke KBapTaa;

Nel r, PeKOMeHOyeMEl HOMEp 3JeBaTopa- B pesynbrare pacuera onpesnensierca HOMep
3J1eBaTopa, pEKOMEHIyeMbIi K YCTaHOBKE;

Dsop r, PekxoMeHOyeMEl ImaMeTp CoIlja SJeBaropa, Mu- B pesynbraTe pacuera
ONpeNeNsIeTcsl pEKOMEHIYEMBIN THaMeTp COILIa JJIEBAaTOPa;
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6. U calc, PacueTHEyI KOoB(mImMeHT cMemeHyss- B pesynbrate pacdeTa onpenenseTcs pacIeTHBIH
KO3 (QHUIUCHT CMEIIICHHUS;

7. dHsoplo, MoTepy Hamopa B COIJEe 5SJjeBaropa, M- B pedyiprare pacuera OmpenensieTcs
BEIMYHMHA TIOTEPh HAIIOpa B COILIE 3JIeBATOPA;

8. T1 t, Temmeparypa Ha Bxome 1 koHTypa, °C-B pesynbrare pacuera ompeensiercs
TEeMIIEpaTypa TEIUIOHOCUTENS Ha BXoe nepsoro koHrypa LITIL;

9. T2 t, TemmepaTypa Ha Bmxoze 1 KOHTypa, °C- B pesyipTate pacuera OMNPEIeiseTCs
TEeMIIEpaTypa TEIUIOHOCUTENS Ha BbIXoAe nepBoro koutypa LTI,

10.73so0_t, Temmeparypa Ha BEXOZEe 2 KOHTYypa, °C- B pesynsTate pacdera onpenesseTcsa
TeMIIepaTypa TEIUIOHOCUTENS Ha BbIXOJ€e BToporo konrypa LITII;

11.72s0 t, TemnepaTypa Ha Bxome 2 KOHTypa, °C- B pesysbTare pacdera ONpENeNseTCs
TeMIIepaTypa TEIUIOHOCUTEINSI Ha BX0o1e BToporo konrypa I[TII;

12.Dshb_pod, IOmameTp mariGel Ha IDOL.TP-Ie, MM-BpesynpTaTe pacdyeTa ONpeleieTcs JMaMeTp
IIaii0bI Ha OJAOIIEM TPYOOIIPOBO/IC;

13.Nshb_pod, KosmmyecTBO ma’t6 Ha Hon. Tp-xe, wWT.- B pesymbprate pacyera ompeaensiercs
KOJIMYECTBO MIa0 Ha MOAAOIIEM TPYOOIIPOBOJIC;

14.Dshb_obr, ImameTrp maii6el Ha oOp. TP-ne, MM-Bpesynbrarepacuera onpenensercs JMaMeTp
raiiobI Ha 00PaTHOM TPYOOIIPOBO/IE;

15.Nshb_obr, KommuecTBOo mayt Ha oOp. Tp-me, mT- B pesynprare pacuera onpejeisercs
KOJIMYECTBO IIaii0 Ha 0OpaTHOM TPYOOIPOBOIE;

16.dHshb pod, HoTepm Hamopa Ha mayube B mnoxn. Tp-nZe, M- B pesynbrare pacdera
orpeziessieTCs BeIMUMHA TI0Teph Haropa Ha Iaiibe Ha 1mojaromeM TpyoornpoBo/Ie;

17.dHshb _obr, IorTepwu Hamopa Ha manbe B o00p. Tp-nme, M- B pesyinbrare pacyera
oTIpeneNsIeTcs BeIHYNHA [TOTEPh HAIlOpa Ha M1aiioe Ha 0OpaTHOM TPyOOIPOBOJIC;

18.Ggv, Pacxom cereroit Bomel Ha CB, T/u- B pe3ynbraTe pacuera ONnpeaeiseTcsi PacXo/1 CETeBOM
BOJIBI HA CHCTEMY BEHTHIISIIHN

19.Dshb _gvs, IOmameTp mazber Ha I'BC, mm-B pesyibrare pacueTa onpenelsieTcs JuaMeTp Iaiobl
Ha CHCTEMY TOpsYero BOJOCHaOXKEeHHUS;

20.Nshb _gvs, KosmyecrBo ma#t Ha I'BC, mT.-B pesynpTare pacuera onpeiesercs KOIuIecTBO
[1aii0 Ha CUCTEMY TOpsYero BOJOCHAOKCHUS;

21.dHshb gvs, HoTepm Hanopa Ha maribe I'BC, M-B pesyipTaTe pacuera olpeeNnsiercs BeluulHa
MOTeph HAMOpa Ha LIaii0e CHUCTEMBI FOPSIYEro BOJOCHA0KEHNUS;

22.Gniz, Pacxom cer.Bomel I crymeHu TO I'BC, 7/u- B pesymbrare pacuera onpeaessiercs
pacxoJl CeTeBOil BOIBI B MEPBOM KOHTYpe | CTYIEHH TEIIOOOMEHHOIO ammapara CUCTEMBI TOpsSYero
BOJIOCHA0KEHHS,

23.G2 niz, Pacxonm 2 koHTypa I crymnenm TO I'BC, T/u-B pe3syinbraTe pacuera Onpenensiercs
pacxoj1 ropsiaeii BOJbI BO BTOPOM KOHTYPE;

24.0 niz, TennoBas Harpyska I crymnewm, I'kasn/u (MBT)-B pesynbrate pacdera onpenensercs
terioBast Harpyska | crynenn TO na 'BC, onpenensiercst B pe3ysbTare pacuera;

25.T11 niz, Temneparypa Ha Bxoze 1 koHTypa I cTymeHm, °C-B pesymbrare pacuera
ompenensaercs: Temneparypa Ha Bxozae 1 xonrypa I crynenn TO na I'BC, onpenensiercss B pe3yabrate
pacdera;

26.T12 niz, Temmeparypa Ha Boixome 1 koHTypa I crynenwu, °C-B pesynbrare pacuera
ornpezensercs Temneparypa Ha Beixoze 1 kontypa | crynenn TO na I'BC;

134



P€3yJ'II)TaTI)I HaJlaJOYHOI'0 pacucTa

21.T21 niz, TemmepaTypa Ha Bxoge 2 KoHTypa I CTyrneHu, °C- B pesyibraTe pacuera
orpezessieTcst TeMieparypa Ha Bxozae 2 koutypa I crynenn TO na I'BC;

28.722 niz, Temmeparypa Ha Boixome 2 koHTypa I crymnenu, °C-B pesymbrare pacuera
ompenenseTcs TeMneparypa Ha Beixone 2 kourtypa | crynenu TO na 'BC;

29.T11 verh, Temmeparypa Ha Bxozme 1 koHTypa II crymneHwu, °C- B pe3ynbTate pacuera
ompenensercs Temneparypa Ha Bxone 1 kontypa Il crynenn TO na I'BC;

30.T12 verh, Temneparypa Ha Bbixome 1 koHTypa II crTymnewm, °C- B pe3yJsbrare pacueTa
ompenensercs Temneparypa Ha Beixone 1 konrypa Il crymenn TO va 'BC;

31.721 verh, TemmepaTypa Ha Bxoje 2 koHTypa II crymenwu, °C-Bpesynbrare pacuera
ompezensieTcst TeMieparypa Ha Bxozae 2 koutypa Il crynenu TO na I'BC;

32.722 verh, Temmeparypa Ha Bexome 2 koHTypa II crymnenw, °C-Bpesymbrarepacuera
ompenensercs Temneparypa Ha Beixone 2 konrtypa |l crymenun TO va I'BC;

33.Gverh, Pacxom cer.Bonpel IT crymnenwu TO I'BC, m/u-B pesymnbraTe pacdera ompenemsaeTcs
pacxon cereBoii Boap! || cTyneHu TeriooOMeHHOr0 anmnapara CUCTEMbI TOPSYero BOI0CHA0KEHHS;

34.G2_verh, Pacxon 2 koHTypa II crynenmu TO I'BC, T/u-BpesynpTare pacyeTa OnpeaeseTcs
pacxon ropsaeit Bogsl Bo BTopoM KoHType |l crymenn TO va I'BC;

35.Gperem, Pacxon BOLHEl MO HepeMHYKe, T/4-Bpe3ynpTaTe pacuera OnpeaensieTcs pacxoi BOIbI
TI0 TIEPEMBIUKE;

36.Gsum _pod2, CymmapHBNT pacxon BOIE BO 2 KoHType LTI, T/u-B pesymbrare pacdyera
ompenesnseTcs CcyMMapHbIi pacxof Bo BTopoM KoHType LITII;

37.Qverh, TemnoBas Harpyska BepxHer crynenwu TO I'BC, I'kasn/u (MBr)- B pesymsrare
pacyera onpeessieTCsl TeIUIOBas Harpy3Ka BepxHei CTYICHH TeII00OMEHHOTO arnapara CUCTEMbI TOPSIYEro
BOJIOCHA0KEHHS;

38.0niz, TemnoBas Harpyska HmkHer cTyneHm TO I'BC, I'kan/uy (MBr)- B pesymbrare
pacyera onpeIeIeTCs TeIUIOBast HArpy3Ka HIKHEH CTYNIEHH TeII000MEHHOTO arliiapara CHCTEMbI TOPSIUEro
BOJOCHAOKEHMS,

39.Qut pod, HoTepwm Temna OT yTedyek B rnojawmeMm Tp-ne, Kxan/u (MBT)-BpesynpraTe
pacueTa OmpeaeNAeTCs BeTMYMHA TIOTEPh TEIa OT YTEUEK B IOIAIOIIEM TPYOOTIPOBO/IE;

40.0u t obr, IoTepy Temnja OT yTeUeK B OOpaTHOM Tp-Oe, Kras/u (MBT)-Bpesynbrate
pacdera onpeenseTcs: BEIMYMHA MOTePh TEIIa OT yTeueK B 00paTHOM TpyOompoBoIe;

41.0u t potr, IloTepym Temjaa OT yTeYeK B CHUCT. TeIjaonorpeb., Krkas/u (MBT)-B
pe3ynbTaTe pacuyera onpeaenseTcs BEIMIMHA TEIUIOBBIX IOTEPh OT yTEUEK B CHCTEMaX TeIIONOTPEOICHNUS,

42.Qsum, CyMvapHas TemioBas Harpyska Ha ITI, TI'kan/4u (MBr)- B pesynbrare pacuera
onpenensercs cyMMapHas TerioBas Harpyska Ha LTI,

43.Qts_pod, TemyioBEE moTepy B nomammeM Tp-me, Kkasm/u (MBT)-B pesynbrare pacuera
OTIpeNIeISIeTCs BETMYMHA TEIUIOBBIX MTOTEPh B TOAAOIIEM TPYOOIIPOBOJIC;

44.0ts obr, TensoBrle morepu B obpaTHOM Tp-ne, Kxain/u (MBr)-B pesynbrare pacuera
OTpeIeNAeTC s BETMYNHA TETUIOBBIX TIOTEPHh B 00OpaTHOM TPYOOIIPOBOJIE;

45.Gut_pod, Pacxonm BOOE Ha YTe4YKkM M3 Ho4. Tp-ma, T/4-B pesynbrare pacuera
OIIPEIEISIETCS BEIMYMHA YTEUEK U3 MOAAIONIEro TpyOonpoBoa;

46.Gut _obr, Pacxonm BOXE Ha yTeYykM wu3 o0Op. Tp-ga, T/u-B pesynbrare pacuera
OTIpe/ieTIsIeTCsl BEIMYMHA YTEUeK U3 00paTHOrO TPyOOIpOBOIa;

47.Gut _potr, Pacxon BOIE Ha YTEYKM M3 CuCTeM Temionorpeb., T/u- B pesynbrare
pacueTa onpeneNsIeTcs BeIUYMHA YTEUCK U3 CUCTEM TEIIONOTPEOICHUS.
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8.5. MNpumep Hanago4HoOro pacyeTra

PaccmoTtpum mpocreiimmii mpuMmep, cxeMa pacCUMThIBAeMO ceTH n3o0pakeHa Ha Puc.8.8.

L=5Q M
D=0.07 M

METOHHIK MoTpeéuTtens
Hpac=30 m Qot=1 Mkan/y
Ho=20 m Qrec=0.4 Mkan/™

Pucynok 8.8. [Ipumep paccunTbiBaemoii ceTu
Ucxonnble 1aHHbIE IO UCTOYHUKY TEIJIOBOW CETH:
m PacueTHblii pacnionaraemMblii Halop Ha UICTOYHUKE Hpac=30 u;
m PacuerHrbIit Hanop B 00paTHOM TPyOOIPOBOJE HA UCTOYHHKE HO=20 wM;
m PacuerHas Temreparypa B mogaromemM TpyoonpoBoae Tip.= 130 °c;
m PacuerHas Temreparypa B 0OpaTHOM TpyOOIIpOBOIE Tap= 70 °cC..
HcxonHble JaHHBIE TI0 TIOTPEOUTEIIO TETIOBOH CETH:

- ¢
PacueTHast Harpy3ka Ha CUCTEMY OTOIIeHUS = °P = 1 T'kaj/u,

] cp .

PacuetHas cpenHsist Harpy3Ka Ha CHCTEMY TOPSIYero BOJOCHAOKEHNUS Qm- = 0,4 T'xan/u;

m PacuerHasi Temniepatypa ropsueii Bogsl f, = 60 °C;
m PacuerHas Temneparypa TEIUIOHOCHUTEISI Ha CHCTEMY OTOIUICHHS Tap= 95 °c;

m PacuerHble MoTepH HAMOpa B CUCTEME OTOILICHHUS A - 1 M
| CXQMa MPUCOCANHEHUA CUCTEMbBI OTOIUICHUSA - DJICBATOPHAsA;

m Crcrema ropsiyero BOIOCHAOKEHHS - OTKPBITASL.

HcxonHble JaHHBIE 110 YYACTKY TEIUIOBOW CETH:

m J[nuHa TpyOompoBoga L = 50 w;

m /Inametp noxaromero/oopaTaoro TpyoomnpoBoga D = 0,07 w;

. k
INE —

OKBHBAJICHTHAsI IIEPOXOBATOCTh TPYOOIPOBO/Ia 3 MM
m Kos¢p¢unuent mectHoro conporusienus Tpyodomnposoaa K= 1, 2.

PacuetHblii pacxo/1 TEINIOHOCUTENS HA CUCTEMY OTOTUICHHUS:

Q1000 1.1000
- - ~16.67
. C.(Tl.p._z-lp_) 1(130 _?0) T/4

G.,
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PacueTHEbIl pacxoq TCIJIOHOCUTCIIA Ha CUCTEMY T'OpSYCTO BOﬂOCHa6)KeHI/I$[Z

cp.
Q. 1000 4.1000

G 260,
zec.p.

_ - = 7,27
C.(rzs._rxs.) 1.(60_5)

/94

CyMMapHBIi pac4eTHBIH pacxo/l TSIUIOHOCHUTESI Ha aDOHEHTCKHUI BBOI:

Gaﬁ.s.p. = Gco.p. u stc.p. = 16’6? u ?’2? = 23’94 T/

q
PacueTHbIi K03 GUIMEHT CMETICHNUS:

Tl.p._TB.p. — 130 _95 —
TB.p._TE.p. 95-70

3 = 1,4

HI/IaMeTp TOPJIOBHUHEI BJIEBATOpA:

2. ’ 2 2
J _g5.4 0 (+u) _gs.a[1667-A414) oo
: A 1

MM

[Tpwu BEIOOpE A1IEBAaTOPA MPUHUMAETCS CTaHIAPTHBIH 3J1€BATOP C OJIMYKANIINM MEHBILIMM JTUAMETPOM F'OPJIOBUHBI.
Howmepa sneBaTopoB U IuaMeTp TOpIOBHHBI IPUBEACHBI B TaOIHIE:

N sJieBaTopa 112|3|4|5|6]|7
D ropJioBHHBI, MM 15|20|25(30|35|47|59

Crenyst Tabnuiie IpUHAMAaEM HOMED 371eBaTopa NoJi=6, IUaMeTp TOPJIOBUHBI DI'=47 MM.

MuHIMaIBHO H606XOI[I/IMLII71 nepenaa AaBJICHU IEPEa 3JICBATOPOM:

AH oo =LA AFT - (142) =14-1-(1+14) =8,064

M

9KBI/IBaHeHTHa$I JJINHA
L, =1k=50-12=60

I'uapaBanyeckoe CONMPOTUBIICHHE yYacTKa TpyOOIpoBoa:

0,089163 . kfx§5 . (ly\e 1L '."st) 0,089163 . 0,0030,25 .60
4t g-d;” T 981.0,07°7

=147632,65

[Morepu Hamopa B nozpatomieM TpyOompoBoie:

2

2
AH .. = .%ﬂﬂ@gﬁyﬂ: 6,696
e 7H 1000 p 1000-975

Hanop B nozaromieM TpyOoonpoBoie Ha BBOJIE y IIOTPeOUTEs:
H p:H —AHy =50-6,696=43,304
H.uom, nucm . M

[Torepu Hamopa B 06paTHOM TpyOOIpPOBOE:

2

(7, 4,6317

_ . =147632,65- ———_ =3247
AHy\e.o Sy\e.H 1000. P 1000.975

M
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Harmop B o6paTtHOM TpyOONIPOBO/IE HA BBOJIC Y IOTPEOUTEIIS:

Ho.nomp = Ho.ucm w AHy\e.o =20+ 3’24? = 23’24? M

W36BITOYHBII HATIOP

AHu:. = Hn.nomp = Ho.nomp - AHsn.mm. = 43’304 B 23’247 » 8’064 =1 ]’993

Juametp apoccenupytomiei auapparmsl

B z

g =10-4]-Ge _10.4/167 _ 5104
L V7R T
B z

g =10-4]-Ge _10.4/167 _ 5104
L V7R T
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(naBa 9. NNoBepo4yHbLIN pacyeT

9.1. Uenb pacyeTa

Ilenpro MOBEPOYHOTO pacyeTa ABIAETCS ONpeaeIeHNe (PAKTHIECKHX PAacX0JOB TCIUIOHOCUTEISI HA YIaCTKax
TEIUIOBOU CETH M y TTOTPeOUTENICH, a TaK)Ke KOJIMIECTBA TEIUIOBOW YHEPTUH MTOTydaeMol MOTpeOUTeNeM Ipu
3aJJaHHO TeMIepaType BOABI B OJAIOIIEM TPYOOIPOBO/IE U pacloaraéMOM Halope Ha HICTOUHHKE.

Co3naHHas MaTeMaTuuecKass UMUTAllMOHHAsI MOJIENb CUCTEMBI TEIUIOCHAO0KEHHMS, CITy>Kallast JJIsl peLeHUst
MIOBEPOYHOH 3aJaud, MO3BOJSIET AaHAIN3UPOBATH THAPABINYECKUA M TEINIOBOM PEXHMM pabOTHI, a TaKxe
MIPOTHO3MPOBATh M3MEHEHHE TEMIIEPATYPBI BHYTPEHHET0 BO3/yXa y MoTpeduTeneil. PacueTs MOTYT POBOAUTHCS
NIPU Pa3lIMYHBIX MCXOJHBIX JaHHBIX, B TOM YHCIE NPU aBapUIHBIX CUTYyallUsX, HalpUMeEp, OTKIIOUCHUU
OTJICJIBHBIX YYaCTKOB TEIUIOBOM CETH, IIepelauy BOABI U TEIUIOBON SHEPTUU OT OJJHOI'O UCTOYHHKA K IPYroMy
110 OAHOMY W3 TPYOOIIPOBOJOB M T.A. B KauecTBe TEMIIOHOCHTENS MOXKET MCIIOIB30BaThCS BOJA, aHTH(PH3
WJIN STUICHTIIUKOIb.

Pacuér TeroBpIX ceTelt MOKHO MIPOBOIUTE C YUETOM:

B yTCUeK M3 TEIUIOBOH CETH W CHCTEM TEIUTIOTIOTPEOICHIS;

B TEIUIOBBIX MOTEPh B TPYOOIPOBOAAX TEIJIOBOU CETH;

B (QaKTHYCCKH YCTAaHOBJICHHOTO 00OPYIOBaHM HAa a0OHEHTCKAX BBOJAX U TEIUIOBBIX CETAX.

IToBepouHEIii pacueT MO3BOJISIET PACCUNTATH JIIOOYIO aBapHIO Ha TPYOOIPOBOIaX TEINIOBOH CETH U NICTOYHHKE
TeruiocHatkeHus. B pesynbrare pacdyera onpeaesoTes pacXo/ibl U IOTEpH HaTlopa B TPYOOIPOBOaX, HAOPhl
B y3JIaX CETH, B TOM YHCJIE pacliojlaracMble Hallophbl y OTpeOuTeNe, TeMneparypa TeIIOHOCUTEIS B y3JIax
cetn (IIpu yd4eTe TEMJIOBBIX MOTEPh), TEMIEPATYPHl BHYTPEHHErO BO3IyXa Yy HOTpeOHTeNei, pacxomsl U
TEMIIEpaTypbl BOJBI HA BXOJIE U BHIXOZE B KaXKIYIO CUCTEMY Teruionotpedienus. [Ipu padore HeCKOIBKUX
HCTOYHUKOB Ha OJHY CETh OIpeAessIeTCs paclpeeseHle BOAbI M TeIUIOBOH YHEPTUU MEXKTY UCTOYHHKAMU.
IMoaBoanTes GanaHc MO BOAE M OTIYIIEHHOH TEIUIOBOM SHEPTrUel MeXIy MCTOYHUKOM M MOTPEOUTEISIMU.
OmnpenensroTcst 30HbI BIMSHUS HCTOYHUKOB HA CETh

CMoTpHTE TaKxke:

B HCXOJHbIC JaHHBIC JJIS MOBEpOYHOTro pacyera (cM. pasmen 6.1 « McxomHble MaHHBIC JUTS BBITOJHECHHS
HaJIaJ0YHOrO 1 TIOBEPOYHOrO pacyeToBy, cTp.81);

m HacTpoiiku pacuera (cM. riaBy 7 «Hactpoiiku pacuetosy, cTp.108);

3amyck pacuera (cm. paszgen 9.2 «3amyck pacyeray, ctp.139);
m pacuert aBapuiiHoii cutyanuu (cMm. pasznen 9.3 «Pacuer aBapuiiHbIX cuTyanuuy, ctp.141);
B pe3yNbTaThl TOBEPOYHOro pacuera (cM. paszen 9.4 «Pe3ynbTaThl HOBEPOYHOTO pacyeray, crp.142);

m [puMep MoBepouHoro pacuera (cM. paszaen 9.5 «[Ipumep NOBEpOYHOTO pacueTay, cTp.145).

9.2. 3anyck pacuyeTta

= IMpumeuanue

[pexnae uem 3amyckarTh pacdeT, BHUMATEJILHO IPOBEPHTE HACMPOUKU PACHEMOs .

)_IJ'IH 3allyCKa MOBEPOYHOI'0 pacyeTa:

1 2

BeimonHute kxomaHAy TiaBHOro MeH 3adauu|ZuluThermo wny HaXMHUTE KHOIKY MaHEeIu
HHCTPYMEHTOB. OTKpPOETCS OKHO TEIUIOrUAPaBINYECKUX pacyeToB (cM. Puc.9.1).
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3axnaaxu Beibopa
BH/A pacYeToB
ZuluThermo - ~ x | |Knonka
Tennoceru (Caoi.}— BEIOOPa
— 2 : = caos
| Hanaaxa | MoBepka | Temmneparypreii rpadsi [ KoHcTpukTopcKist ] Cepeuc |
[ = =[O Tennocetu
(V| C yuerom yreex £ [ Korenshan 1 Oxso Brbopa
[Manens seib6opa (V] C yuerom rennossix noteps + [ Korensnan 2 ‘— HCTOYHHKA
© Mo HopM. noTepam
iy = A7 pacdera
s Sty e Mo uzonsumm
P (V| Conna 1 waitbes us Hanaaku
[] Auarerpet us
KOHCTPYKTOPCKOro
[LSERSERLS Packpacka Imer) v
[ Pacyer ] IHac'rpoﬁm] [ Cnpaska ][ Jarpoms l

PI/IcyHOK 9.1. Bxaaagka «HOBepKa» AUAJ0ra TCIVIOrHAPABINIECCKUX pacucToB

2

Haxxmure kHOTIKY C701i..., BRIOEPHUTE CIIOH paCCYUTHIBAEMON TETIIIOBOM CETH B OTKPBIBIIEMCS THAJIOTe (CM.
Puc.9.2) u Haxkmute KHONKY OK 9T0GHI MOATBEPIUTH BHIOOP U 3aKPBIThH THAJIOT.

Bribepute caoi gna pacueta

&) 3naHuA roposa N

) CucTera weHTpan SHHOr O TEMNOCHAGHEHM

S
&Feaprans ropoga M 0K

OTrieHa
Cnpaet.a

[ NokazeiEaTs WMeHa datinos

Pucynok 9.2. OxHo Bb10Opa cJ1071

Ortxkpoiite Bknaaxy Ioeepka,

OTMEeThTE HCTOYHUK, JJIs1 KOTOPBIX OYJET MPOU3BOIUTHCS PACUET, YCTAHOBHB (PIIAXKOK PSAIOM C Ha3BaHHEM
HCTOYHHKA;

B neBoii wacTH InMasoroBOTO OKHA 3ajaiiTe mapamMeTpsl MPOBOJMMOIO pacdera, YCTaHOBHB TpeOyeMble
(maxkn:
m C yuemom ymeuex— IpoBOJUTE JIM pacyueT C y4€TOM HOPMATHBHBIX yTEUEK B TEIUIOBOH CETH;

m C yuemom mennoevlx nomepb— NPOBOAUTH U PACUET C yUETOM TEIUIOBBIX HNOTEPh. JIONOTHUTENBHO
TpeOyercss BBIOpaTh CIOCOO yd4era: ¢ y4eTOM HOPMATHMBHBIX TEIUIOBBIX IOTEPh MM HOTEPh 4epes
H30JBILUIO;

m Conna u waiiésl u3 HanadKu— NPy BKIIIOYEHUH JaHHOH OIIUH, B pacueTe OyayT y4aBCTBOBATH MIAiOBbI,
nonoOpaHHbIE B pe3yIbTaTe HallaJOYHOTO Pacyera;

u /[luamempol u3 KOHCHMPYKMOPCKO20 pacyema— TpHU BKIIOYCHUU JAaHHOW OIIUH, B pacdyere OyayT
HCIIOJIb30BAThCS IMAMETPBI, [T0JOOPaHHbIE KOHCTPYKTOPCKHM PAaCueTOM.
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Haxxmute kHOTIKY Pacuem.
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IToBepouHnslii pacyer Pacuer aBapuitHBIX cUTyaLuH

Ecnu B xo11e 3aHeceHns] UCXOAHOW MHPOPMaLMHU KaKue-1100 JaHHbIe HEOOXOUMBIE [UIsl pacuyeTa He ObUTH
BHECEHBI WJIN OBUTM BHECEHBI HEBEPHO, TO IIPH IIPOBEACHUN PacyeTOB B OKHE COOOIIEHNI MpOorpaMma BbLIacT
yBenomiieHue 00 ommmbke (KpacHbIM IBeTOM). [IporpamMMa ciemuT He TOJBKO 32 HaJudueM HeoOXOIUMOM
nHPOPMAILINH, HO U 32 €€ JIOTHIECKOI BEpHOCTHIO, TO €CTh, €ClI BrI Bimiere nuamerp ydactka 6omee 1.4 M,
TO MPOrpaMMa BBLIACT OLIMOKY.

[Tpu oTcyTCTBHM OLIMOOK B AaHHBIX MJIM KOHQUTYPALMH CETH IPOrpaMMa BBIIIOJIHUT pacyeT BEIOPaHHOU CeTH
U 3aI0JIHUT Pe3yJIbTaTaMu pacyera TaOJIUIbI AT KaXKJ0ro THIa 00bekTa TermioBol cetr. [IpoTokon pacuera
OyneT oToOpaXkaThCsl B HUKHEW yacTH 3kpana B maHenn CooOmenus. B ciyuae ommbok oHM B IPOTOKOJIE
OyAyT BBIIEIICHBI KPaCHBIM IBeTOM (0oJiee moApoOHO O BOSMOXKHBIX OIMMOKAaxX cM. Ti1aBy 13 «Bo3mosxHbIE
oumbKu pacueToBy, ctp.177).

9.3. PacyeT aBapUnHbIX CUTyaLUmn

9.3.1. PacyeT cuctemMbl LeHTParimu3aoBaHHOIo
TennocHabXXeHUA Npu HexBaTKe YCTaHOBJIEHHON MOLLUHOCTHU
Ha UCTOYHMKE

Hcnonb30BaHue NaHHON 3aa4H:

| ABapI/IH Ha KOTGHLHOﬁ, CBsA3aHHas C OTKIIIOUCHHUEM OJJHOI'O U3 YCTAHOBJICHHBIX KOTJIOB;

m [Ipn nByXx paboTaromux UCTOYHUKAX Ha CETh BBIXOJ U3 CTPOS OTHOTO U3 HUX.

B mo60M citydae noaximoueHHAas Harpy3Ka IpeBhIIaeT yCTAHOBICHHYIO MOITHOCTh HCTOYHHKA (KOTEJIBHOMN).
Llenu 3amayun:

m B onpeneneHnn MakcMMaibHO BO3MOXHOW TeMIlEpaTyphl TEILIOHOCHTEINS B MOJAIONIeM TPyOOnpoBoe
TEIJIOBOM CETH IIPYU PACUETHOU TEMIIEPATYpPE HAPYKHOI'O BO3yXa;

m B onpeznenennn teMnepatypsl Hapy»KHOTO BO3JyXa, IIPU KOTOPOIl HE MPOUCXOIUT HAPYLICHHE PEeXHUMa
paboTEI TOTPEOUTEIICH.

IIpu pewieHnu nepBoi 3a1a4u U3BECTHBIMU SIBIISIIOTCS:

B TeMIlepaTypa Hapy»KHOIO BO3/1yXa;

B YCTAHOBIICHHBIE PETYIUPYIOLIUE U IPOCCETUPYIOIIUE YCTPONUCTBA;
B YCTaHOBJICHHAsl MOLIIHOCTb UCTOYHUKA;

B TEILIOBAs Harpy3Ka, NOJKI0YEHHAs K TEIUIOBOH CETH.

PacueTsl 1aHHOTO THIIA BBHINOJIHSIOTCS B ITOBEPOYHOM 3ajadye B aBTOMATHYECKOM pekume. st mpumepa
(ITpumep KBapTaIBHOHN CETH) BKIFOYEHHOTO B KOMIUTEKT ocTaBku I10 moakiroueHHast Harpy3Ka COCTaBIIseT
9.628 I'kaur/u. B ciydae ecii yCcTaHOBJICHHAsI MOIITHOCTh HCTOYHKKA OymeT paBHa 8 'kaii/d, To pu TeMIiepaType
Hapy>XHOro Bo3nyxa -34 °C W npaBWIBHO NOJOOPAHHBIX JPOCCENMPYIOMINX YCTPOWCTBAX MAaKCHMAJILHO
BO3MOJXKHasi TeMIIeparypa TerioHocutens Oyner cocraBisath 116.65 °C, a temmeparypa Bo3ayxa BHYTPH
OTaIUTMBAaEMBIX 3/1aHuH He rmpeBbimaTh 10 °C.

[Tpu peniennn BTOpoii 3a/1a4y N3BECTHBIMH SIBIISIOTCS:

N YCTaHOBJICHHAS MOIIHOCTb NCTOYHHKA,

N YCTaHOBJICHHBIE PETYJINPYIONINE U APOCCEINPYIOIINE YCTPOHCTBA;
W TeIIOBast Harpy3Ka, MOJKIIOYeHHAas! K TeINIOBOH CETH.

3ajgaua pemraeTca METOJOM INOA0Opa TakOW TEMIIEpaTypbl HapyKHOTO BO3/1yXa, IPH KOTOpOW He OyxmeT
MIPOMCXOIUTH HApYILCHHUE PEKUMa pabOThl OTAIUIMBAEMBIX 3JIaHUH.

142






IToBepouHnslii pacyer

Jlist Hatmero mpuMepa MpH YCTAaHOBJICHHOW MOIITHOCTH HCTOYHHKA B 8 ['Kaj/d v MOAKIIOYEHHON Harpy3Ke B
9,628 I'kai/4 MUHUMaITbHAS TEMIIEpATypa HApYKHOTO BO3AyXa, 10 KOTOPOil MOXKHO paboTaTh 6€3 HaAPYIICHHUS
pexxuMa pabotsl notpedurenel, -23 °C. IIpu sToM Temneparypa Bo3lyxa BHYTPU OTAIUIMBACMBIX 3JIaHUI
OTJIMYACTCS OT PACUCTHOTO 3HaYCHUs He Oosee uem Ha +0.4 °C. Temnepatypa BoJibI B IOJAOIIEM TPYOOIIPOBOIC
126.2 °C.

9.4. Pe3ynbTaTbl NOBEPOYHOro pacyeTa

9.4.1.

9.4.2.

Bcto nadopmanuio no o0beKTaM MOXKHO:

1.

2.

OT1o00pa3uTh Ha KapTe;

skcroptupoBath B HTML nmm Excel (Ilonpo6Hee o 3kcopTe MOXHO Y3HATh B CIIPABOYHOM ITOCOOHH 110
padote ¢ TUC Zulu™, B paznene CemanTnueckne 6a3bl JaHHBIX);

. pacnieyarats (ITogpoOHee 0 TeYaTH MOYKHO y3HAThH B CIPABOYHOM mocobuu 1o padote ¢ TUC Zulu™, B

pa3zene [leuaTs).

B pesynbprare MoBepoYHOTo pacdyeTa MOKHO MOIYIUTh CIEIYIOIY 0 HHOPMALIHIO:

Mo BceM obObLeKkTam

CyMMapHbIii pacxo CETeBON BOIBI;

JlaBnenue B rojaroiieM 1 00paTHOM TpyOOonpoBoaax (KpoMe JPOCCETUPYIOIINX Y3I0B Y KOTOPBIX YKa3aHbI
JTABJICHUS [I0 y3J1a M [OCTIe y3a);

Temneparypa BoJbl B MOJAOLIEM M 00paTHOM TpyOONpoBojax (M0 y4acTKaM yKa3aHbl TEeMIIEpaTyphl B
HauaJe U1 KOHIIe yuacTka, o L[TTI TemmepaTypsl Ha BX0JIe M Ha BBIXO/I€ U3 IEPBOT0 U BTOPOT'O KOHTYPOB);

BpeMH MPOXOKACHUA BOABI OT UICTOYHHUKA 0 y3J1a (KpOMe y‘IaCTKOB);
HpOT?DKeHHOCTL IyTH HpOﬁﬂGHHOFO TCIUIOHOCUTEJIEM OT UCTOYHHUKA N0 y3Jia (KpOMe y‘laCTKOB);

JlaBJeHHs BCKUITAHUS U CTATUYECKUE HAMTOPHI (KPOME yUacTKOB).

Mo ncTouyHuky

1.

Qo t, Texymas Harpyska Ha oTomieHue, I'kxas/u- B pesynpraTe pacuera onpeiensercs
TEKyIllas Harpy3Ka Ha OTOIUICHHE, KaK CyMMa BCEX TEKYIIUX HAarpy30K Ha OTOINIEHHUE MOJKIIOYEHHBIX K
JIaHHOMY UCTOYHHKY,

Osv_t, Tekymas Harpyska Ha BeHTHiAnuo, I'kas/u-B pesyibrare pacuera onpejeisercs
TEeKyllas Harpy3Ka Ha BEHTUJIAIMIO, KaK CYMMa BCEX TEKYIIMX Harpy30K Ha BEHTUJIALMIO IMOJIKIFOYEHHBIX
K JAaHHOMY MCTOYHMKY;

Qgv_t, Tekymas Harpyska Ha I'BC, I'kas/u- B pesynbTare pacyera onpenenseTcs TeKymas
Harpys3ka Ha ropsiiee BOJOCHaOXKeHHME, KaK CyMMa BCEX TEKYIIMX Harpy30K Ha CHCTEMBI TOpsYero
BOJIOCHA0KEHHSI MTOIKIFOUYEHHBIX K JAHHOMY HCTOYHHKY;

Osum, CymumMapHas TemnoBas Harpyska, Ikaj/u-B pesyabrate pacuera onpeaensercs
CyMMapHas TeIUIoBasi Harpy3Ka;

T2 t, Tekymas TeMrnepaTypa BONE B OOpaTHOM Tp-Oe, °c-B pe3yibTaTte pacyera
OIIpeAesIeTCs,;

Gso, Pacxom cereBoy Bomel Ha CO, 7/u-Bpe3ynbTare pacuera onpenesseTcs pacXxol CETEBOM
BOJbI HA CUCTEMY OTOILICHUS,

Gsv, Pacxoxn cereBoy Bogel Ha CB, T/u-Bpe3ymbTare pacueTra ONpeaessieTcsl pacXo CEeTeBOU
BOJIbI HA CUCTEMY BEHTHIISIIH;

Ggv, Pacxonm cereBoit Bomel Ha I'BC, T/u-Bpe3ynpTare pacuera OnpeaeiseTcs pacxo/l CeTeBOMl
BOJIBI HA CHCTEMY TOPSTIEro BOJOCHA0KCHNS;
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9.4.3.

9.4.4.

9. Gu t pot, Pacxom BOOE Ha yTEYKY M3 CHUC.TemIonorpet., 7/4- B pe3ynbraTe pacuera
OTIPEIeNIAETCS PACXO0.T BOJBI HA YTEUKH U3 CUCTEM TEIIOTIOTPEOICHNS;

10.Gpodpit, Pacxon Bomel Ha NOOINTKY, T/4Y-Bpe3ynprare pacyera onpenesseTcs pacxo,] BOAbI
Ha MOATHUTKY;

11.Gut _pod, Pacxon cereBO) BOXE Ha yTeuUKy M3 NION.TP., T/uY-B pesyinbrare pacuera
OTIPENICISICTCS PACXO]l CETEBOW BOJIBI HA YTECUKH U3 TOJAIONIUX TPYOOIPOBOIOB;

12.Gut_obr, Pacxon cereBO) BOOE Ha yTeuky M3 oOp.Tp., T/uy-B pesyiabrare pacuera
OTIPENICIISICTCS PACXO]T CETEBOM BOJIBI HA YTEUKH U3 OOPATHBIX TPYOOIPOBOIOB;

13.0pot _ts, TemmoBmle moTepu B TEMNJOBEX ceTsx, I'kaj/y- B pesynprare pacuera
OTIpE/IENSIeTCS BEJMIMNHA TEIUIOBBIX TI0TEPh B TEIIOBBIX CETSX.

Mo noTpebutenam

1. Gso otn, OrHOCHMTEnBHENI pacxonm Bomel Ha CO- B pesyibrare pacdera ompeneisercs
OTHOCHTENBHBIN pacxoj CeTeBOH BOJBI HA CHCTEMY OTOIUICHUS (OTHOIIEHHWE (PaKTHIECKOTO pacxona K
pacueTHOMY);

2. 0so_otn, OTHOCHMTeNILHOE KOJMYECTBO TEeIIOTE Ha CO-B pesyibrare pacuera omnpenessercs
OTHOCHUTEJIFHOE KOJIMYECTBO TEIIOTHI HA CHCTEMY OTOILICHUS (OTHOIICHHE MOJTYYEHHOTO KOJIMIECTBA K
pacueTHOMY);

3. T3so t, Temmeparypa Boxsl Ha Bxoze B CO, °C- B pesynprare pacuera OmpeesseTcs
(bakTHUecKas TeMIiepaTrypa BoJbl Ha BXOJIE B CUCTEMY OTOIUICHHUS;

4. T2so t, TemmeparTypa BOLE Ha BEXoze u3 CO, °C- B pesyibrare pacdera onpenessieTcs
(akTHUecKas TeMIiepaTypa BoJbl Ha BBIXOJIE U3 CHCTEMBbI OTOIUICHHUS;

5. Tvs o t, Temneparypa BHyTpeHHeIro Boznyxa CO, °c-B pe3yibTare pacueTa OnpeacisaeTcs
(akTHUeCcKas TeMIepaTypa BO3AyXa B IOMCIICHHN;

6. T2s v _t, Temmn. BOZIEI IOCJIE CHUCTEME BEHTMIISLINNA, °c-B Ppe3yabTaTe pacyeTa OnpeACIsaeTCs
(akTHUeCcKas TeMIepaTypa BOJIBI [OCIE CHCTEMBI BEHTHIISIIHM;

7. Tvs v_t, Temneparypa BHyTpPeHHero Bosznyxa CB, °C-B pe3ynbTaTe pacyeTa OnpeaeasaeTCs
(akTHUeCKas TeMIepaTypa BHYTPEHHETO BO3/yXa I CHCTEMbl BEHTHIISLINY,

8. H ras, PacnonaraeMsii Haloop Ha BBoJe mHNorpeburesis, M- B pesynprate pacuera
OTIpEeJIeNAETCS PacloiaraeMblii HATIOp Ha BBOJIE MMOTPEOUTENS;

9. Gut_pot, Yreuka m3 cCuCTeMb TEIIONOTpebseHus, T/4-Bpesynbratepacyera onpeaessiercs
BEJIMYMHA YTEUCK U3 CHCTEM TEIUIONOTPEOJICHNS;

10.out _pot, Horepm Temna or yreukwu, Kkxas- B pesynpTaTe pacuera omnpejeseTcs BeTHINHA
MOTEPh TEIJIA OT YTCUCK.

Mo LTI

1. dHsoplo, HoTepm Hamopa B coIje 3sjgeBarTopa, M- B pesyipraTe pacueTra ONpenensercs
BEJIMUMHA TIOTEPh HAIlOpa B COIUIE YCTAHOBJIIEHHOTO WJIM PEKOMEH0BAHHOTO K YCTAaHOBKE 3JI€BaTOPa;

2. dHshb pod, IHoTepu Hamopa Ha wmaribe B Kon. Tp-Ze, M- B pesynprate pacuera
OonpeIeNAeTCs BETUYNHA MTOTEPh HAOPa Ha YCTAHOBJICHHON MM PEKOMEHIOBAaHHON Y YCTaHOBKE MIaHObI
B IIOJIAFOIIEM TPYOOIPOBO/IC;

3. dHshb _obr, IHoTepwum Hamnopa Ha wmaibe B o6p. Tp-zme, M- B pesynprate pacdera
OTIpe/IeISIeTCs BEIMYMHA ITOTEPh HAIIOpa HA YCTAHOBJICHHOW MIIM PEKOMEHIOBAHHOH Y YCTAaHOBKE IAHOBI
B 00paTHOM TPYOOIIPOBO/IE;
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9.4.5.

4. dHshb gvs, Iorepm Hamopa Ha maxbe I'BC, m-B pesyibTaTe pacuera olpeesseTcs BeIMunHa
MOTEPh HAlOpa HAa YCTAHOBJICHHOW WJIM PEKOMCHJOBAHHOW y YCTAHOBKE MIAHOBI CHCTEMBI TOPSIYETO
BOJIOCHA0KEH NS,

5. Gniz, Pacxon cer.Bomel HuxHer cryrneHu TO I'BC, 7/u-Bpe3syneTrare pacuera onpeaessieTcs
pacxo[1 ceTeBOi BOIBI HIDKHEW CTYTIEHH TETTIO0OMEHHOTO anmapara CHCTEMBI TOPIYEeTo BOTOCHAOKEHHS;

6. Gverh, Pacxon cer.Bomel Bepx.crynenu TO I'BC, T/u-Bpesynprarte pacyera onpeaensiercs
pacxo/1 ceTeBoH BOJIbI BEpXHEH CTYIEHH TEINIOOOMEHHOT'0 anlapaTa CUCTEMbI FOPSYEro BOIOCHA0KEHHST;

7. H ras, PacnojaraeMen! Hamop Ha BBoze ITII, M- B pesynbrare pacdyera omnpenenseTcs
pacnonaraeMslit Harop Ha BBoje B LITTI;

8. Gsum pod2, CymmapHBrT pacxon Bonel Bo 2 KoHType LTI, T/u-B pesynbrare pacuyera
ONPEIEINAETCS CYMMApHBINA pacxo Boabl BO BTopoM KoHType LITII;

9. Qverh, TemsoBas Harpyska BepxHel cTyneHmu TO I'BC, I'xasi/u- BpesynbraTte pacuera
OTIpeNeNsIeTCs] TeIUIOBass Harpyska BepXHEW CTYIECHH TEIUIOOOMEHHOTO amllapara CHCTEMBI TOpS9ero
BOZOCHAOKEHUS;

10.0niz, TemnoBas Harpyska HwkHey cryneuu TO I'BC, I'kas/u- B pesynprarte pacdera
oTpeneNseTcs TeIUIoBas Harpy3ka HIDKHEW CTYNCHH TEIUIOOOMEHHOTO ammapara CHCTEMBI TOPSIETo
BOJIOCHA0KEHHS,;

11.Qut pod, Horepm Temna oT yTeuek B mnopjaklmeMm Tp-ze, Kxas/u-Bpesyinbrare pacuera
oIpeziesIsieTCs BEIMUMHA TI0TEePh TeIlIa OT yTeueK B MOaloieM TpyOOIpOBO/IE;

12.Qut obr, HoTepm Temna oT yTeuek B obpaTHOM Tp-zme, Kxas/u-Bpesynbrare pacuera
olpeensieTcs BeJIUYMHA IOTEPh TEIUIa OT yTeueKk B 00paTHOM TpyOOIpOBOAE;

13.Qut _potr, Horepm Temna oT yrTedekx B CHCT. Temnonorpeb., Kxas/u-B pesynprate
pacdera onpeesseTcs BeIMUUHA IOTEPh TEIUIa OT YTeUeK B CHCTEMaX TEIUIOMOTPEOICHHUS;

14.0sum, CymmapnHas TemmoBas Harpyska Ha LTI, I'kas/y-Bpesynbrare pacueTa onpeaensercs
cymMMmapHas TerioBast Harpy3ka Ha LITTI;

15.0ts pod, TemnoBrle noTepm B nojammeM Tp-ne, Kxas/4u- B pesyibrare pacuera
OTIpeieNsieTCsl BEIMUMHA TEIUIOBBIX IIOTEPh B ITOJIAIONIEM TPYOOIIPOBOIE;

16.0ts obr, TemnoBrle mnoTepm B obpaTHOM Tp-ne, Kxas/4- B pesyibrare pacuera
OTIpeieNnseTcsl BeIMUMHA TEIUIOBBIX TOTEPh B 00paTHOM TPYOOIPOBO/IE;

17.Gut_pod, Pacxon Bogsl Ha yTeuku M3 1O04. Tp-Za, T/4-B pesynbrare pacyera
OTIpeIeNAeTCs pacxXo/] BOABI Ha YTEUKH U3 MOAIOIIET0 TPyOOIpoBoaa;

18.Gut _obr, Pacxonm Bons Ha yTeuykm wu3 ob6p. Tp-za, T/4-B pesynprate pacdera
OTpeIeIISIETCS PACXO/] BOIBI HA YTEUKH U3 00paTHOrO TpyOOIpoBoa;

19.Gut _potr, Pacxonm Bome Ha yTeuykyM M3 cCuUCTeM Temgonorpeb., 7/u- B pesynprate
pacdera ornpezeseTcst pacxo/] BOJbl Ha YTEUKH U3 CHCTEM TEIUIONOTPEOIeHUS.

Mo yyactkam

1. Gpod, Pacxon Boxmel B mozamomeM TpybompoBone, T/4-Bpe3ynprarepacdera onpenensiercs
pacxos ceTeBoH BOJBI B IOJAIOIIEM TPYOONpPOBOJe. 3HAK MUHYC YKa3bIBaeT Ha TO, YTO HAIpaBIICHHE
JIBIDKEHUS BOJIBI B TPYOOIIPOBO/IE HE COBIAIACT C HANIPABICHNEM CTPENIKH YKa3aHHOHW Ha CXeMe TEIUIOBOH
ceTH;

2. Gobr, Pacxon BoZbl B oBpaTHOM TpyOompoBone, T/4-Bpesyibrarepacuera onpenensiercs
pacxojl ceTeBoit BOIbI B 0OpaTHOM TpyOompoBonae. 3HaK MHUHYC YKa3blBaeT Ha TO, YTO HampaBlieHUE
JIBIDKEHUS BOJIBI B TPYOOIIPOBO/IC HE COBIAIACT C HANIPABICHUEM CTPEJIKH YKa3aHHOHM Ha CXeMe TEIUIOBOU
ceTH;

3. dH pod, HoTepy Hamopa B mojammeM TpyGompoBone, M-B pesyibrarepacderaonpeaensercs
BEJIMYKMHA TIOTEPh HAMOPa B MMOJAIOIIEM TPyOONIpoBoIe;
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4. dH obr, Iorepwm Hamopa B obpaTHOM TpySompoBone, M-Bpesyiprarepacueraonpenensercs
BEJIMYMHA TIOTEPh HAMOPa B 0OpaTHOM TPYOOIIPOBOJIC;

5. dHud pod, YnpenbHble JMHENHBEE NOTEpM Hamopa B Hon.Tp-ne, MM/M- B pesynbraTe
pacueTa onpeeliAeTCs BETMYUHA YICIbHBIX JTHHEHHBIX TIOTEPh HATOPA B MOJIAFOIIEM TPYOOIPOBO/IC;

6. dHud obr, YnenbHEE JIMHEIHEIE NOTEepM Hamopa B oOp.Tp-ne, MM/M- B pesynsrare
pacueTa oTpeeseTCs BeMMYNHA YASNbHBIX JHHEHHBIX TOTEph Harmopa B 00patHOM TpyOompoBoe;

7. Vpod, CropocTe OBMXEHMS BOIE B HOX.Tp-me, M/c- B pesynbraTe pacdyera onpeaeiseTcs
CKOPOCTB JIBIKCHHUS BOJIBI B TIOJAOIIEM TPYOOIIPOBOJIC;

8. Vobr, Ckopocre mBmxeHws BOOEl B 0Op.Tp-me, M/c-BpesynbraTe pacduera onmpeaenseTcs
CKOPOCTb JIBUKEHHS BOJIBI B 00pPAaTHOM TPYOOIIPOBO/IE;

9. Gut _pod, BenmumHa yTeuUKyM M3 Hojailmero TpybompoBoza, T/u-B pesynprare pacuera
OTIPENICIISICTCS BEJIMYMHA YTCUCK U3 MOIAIONIEro TPyOOompoBoaa;

10.Gut _obr, BemmumHa yTeuku u3 oOpaTHOI'O TpybompoBoza, T/u-B pesynprare pacuera
OTIPE/ICIISICTCS BEJIMUMHA YTEUCK M3 00paTHOro TpyOOIpOBO/Ia;

11.0pot pod, Temnossle morepm B nomaomeM TpyOomposome, KkaJ/d-BpesynsTare pacuera
OTIpEe/IeISIeTCS BETMYMHA TEILUIOBBIX MTOTEPh B TIOAAOIIEM TPYOOIIPOBOJIC;

12.0pot _obr, TemnoBrle norepu B obpaTHOM TpyGompoBode, kkaJ/u-Bpesynpratepacuyera
OTIpe/IeTISIeTCsI BEIMYMHA TEIUIOBBIX TIOTEPh B 00PaTHOM TPyOOIPOBOJIE.

o~ IIpumeuyanue

OTpI/II_[aTeJ'ILHOG 3HA4YCHHUC pacxoJa TCINIOHOCUTCIIL B pr6OHpOBO,I[€ 03HA4acT, YTO HAIIPABJICHUC
ABUIKCHHA BOABI HE COOTBECTCTBYCT CTPECJIKEC HAIIPABJICHUA y4aCTKa.

9.5. NMpumMmep noBepoO4YHOro pacyeTa

JI71st OTKPBITHIX CHCTEM TEIUIOCHAOKEHUS JTOMOJIHUTENBHO pa3padaThiBalOTCA J1BA THAPABINYECKUX PEKUMA:
IIPU MaKCUMaJIbHOM BOJIOpa300pe U3 MOJAIOIIEr0 M 00paTHOTO TPYOOIIPOBOIOB B OTONHUTEIBHBIHN NEpHOS.

9.5.1. MakcumanbHbIX Bogopa3bop ropsayen Boabl U3
nogaroLiero Tpyoonposoaa

[Ipu naHHOM pexuMe PabOThI CETH CUCTEMa OTOIUICHHUS OKA3hIBACTCS B CAMOM HEOJIArONMPHUIATHOM PEKUME
paboTHI, Tak KaK pacrojiaraeMble HaIlOphl HA BBOJIAX y MOTpeOuTeNneii MUHUMaIbHEL. [loaToMy HE0OX0IUMO
MIPOBEPHUTH XBATHUT JIX PACTIONIara€MbIX HAIIOPOB MOTPEOUTENSIM 1 Y BCEX JIM M3 HUX TeMIIEpaTypa BHYTPEHHETO
BO3yxa OyZeT COOTBETCTBOBATh PACUCTHOM.

1. 3apmaiite koad dpumeHT n3MeHeHus Harpy3ku [ BC, 11st 5TOro OTKpOHTE OKHO CEMaHTHUECKOH HHPOPMAITUH
10 OTPEOUTEISIM U BBEIUTE 3HAYCHUE KOA(PPHUIIMEHTA B TIPABOW YaCTH COOTBETCTBYIOMICH CTPOKH.
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MotpebuTent

= B Ee- D
Terywan sanvce | Janpoc |Baza | Oteer

Horep cerdel NOaKMOYEHMA NOTPESHTENA
PacueTHana TerM. CET. BOAkl HA BROAE B NOTped., T
PacueTHana Harpyzka Ha aTonneHue, [kandy
PacueTHas Harpyzka Ha BeHTUAAUMID, [Kany
PacueTHan cpeqHAn Harpyska Ha TBLC, Mkandy
PacueTHas makcutaneHan Harpyzka Ha [BC, Tka...
Yucno surenei

K.oa @ PUUMEHT M3MEHEHWA HArPYSKM OTOMAEHKA
K.oa @ pUUMEHT M3MEHEHWA HArPYSKH BEHTHAALMM
K.03 pPUUMEHT W3MEHEHWA HarpyskW [BC

B anaHcoBeIi koe eauuMeHT sakp [BC

MpM3HAK, HANWIKA PEMYAATOPA HE OTOMNEHWE
MNpUzHaE HaMWYMA pEFYNMPYOLWErD KnanaHa Ha CB
MpM3HAK, HENWIKA PEMYAATORA TEMIEDATYPEI
FacyeTHan Terin. B0kl HA Beone 1s CO°C
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PacueTHana TerM. CET. BOAkl HA BROAE B NOTped., T
PacueTHana Harpyzka Ha aTonneHue, [kandy
PacueTHas Harpyzka Ha BeHTUAAUMID, [Kany
PacueTHan cpeqHAn Harpyska Ha TBLC, Mkandy
PacueTHas makcutaneHan Harpyzka Ha [BC, Tka...
Yucno surenei

K.oa @ PUUMEHT M3MEHEHWA HArPYSKM OTOMAEHKA
K.oa @ pUUMEHT M3MEHEHWA HArPYSKH BEHTHAALMM
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4. 3agaiiTe TEKYILIyIO TEMIIEpaTypbl BOJbI B IIOJAIOLIEM TPYOOIIPOBOIE M TEKYILYIO TEMIEPATypy HApyKHOTO
BO3/yXa, IUI 3TOr0 OTKPOITE OKHO CEMaHTHYECKOH NMH(OPMAIMH 110 HCTOYHUKY TEIUIOBOW CETH M BHIOpaB
COOTBETCTBYIOIINE CTPOKM BBEAWTE 3HAYEHHs TeMmIieparyp. Tekylias TemIieparypa BOIbI B IOJAIOLIEM
TpyOONIpOBOE 33a1aeTCsl KaK MUHUMAJIBHO JIOIyCTUMAs, IS OTKPBITHIX ccTeM He MeHee 60°C, uis 3aKphIThIX
He MeHee 70°C. Tekyas TeMrepaTypa Hapy>KHOTO BO3IyXa OlpelelisieTcs 10 TeMIepaTypHOMy rpaduxy u
COOTBETCTBYET TOUKe u3joma rpaduka. s npumepa, 3anagum 4°C.

Mecrounmk -0 ax
o= = i < 5
o BE -G sy | o N E
Terywan sanvce | Janpoc |Baza | Oteer 4
HaureHoEaHME NpEANpHATHA -

H auk4EHOBaHWE WCTOUHMES 1
Horep WcTouHMKE 1
[eonesHIEckan oTHETEA, a
1
5

m

PacueTHan TEMNEPATYPS B NOASKIWEN TPY. ..
PacueTHanA TerMNEpaTYRE #onoaHok Bodel, C
PacueTHana TerMNEPATYRE Hapy#Horo Bosa...  -30

T kYW an TEMNEpaTYPa BOAE! B NOAAIWER... | B0

Tekywan TEMNENATYRE HapYHHOro Bosay... 4

PacueTHeIl pacnonar. HaNop Ha Belxone W... 30

PacueTHeIl Hanop B ofpaTH. Tpae Ha Woto.. 10

Pesuta patioTel MCTOUHME.

b Ak cMrMENEHEIR packod Ha NOANMTEY, TAd

HeTaHoBNEHHEA TENNOEEA MOWHOCTE, [Kan -

5. 3amycTHTe pacyer.

9.5.2. MakcumanbHbIN Bogopa3bop ropsayen Boabl U3
obGpaTHoro TpyboonpoBoaa

[Tpu nanHOM pexume paboOTHI CETH pacroaraeMble HAlOpbl Ha BBOJAX y MOTpeOHTeNIeii MaKCUMaJbHbIE, a
Haropsl B 00paTHBIX TPYOOIPOBOIaX MUHUMAJBHBL. [109TOMY HEOOXOMMO MPOBEPUTH XBATUT JIM HAIIOPOB
B 00paTHBIX TPyOONpPOBOAaX y MOTPEOUTENCH 11 HEBO3MOKHOCTH OTIOPOKHEHHS CHCTEMBI OTOTIICHUSI.

1. 3agaiiTe koappunmeHT n3MeHeHust Harpy3ku [ BC, s 5TOro OTKpoiTe OKHO ceMaHTHIECKOH HH(POpMAIiH
10 OTPEOHUTENSIM U BBEIUTE 3HAUCHUE KO PHUIINEHTA B IPABOH YaCTH COOTBETCTBYIOILICH CTPOKH.

MoTpebutens -0a-x
= = ' » ’

o B E @ - |0 %Y | M S f

Terywas sanvce | 3anpoc | Eaza | Oreer 4
Haorep cxetbl NOaKIYEHWA NOTREGHTENA 2 -
PacyeTHanA Tern. ceT. Bodel Ha BXoe & natped. "C 150

PacyeTHan Harpyzka Ha oTonneHue, [kaniy 03 3
PacyeTHan Harpyzka Ha BeHTHAALMI, [Randy

PacueTHan cpeaHAn Harpyska Ha FBC, Mkansy 01z

PacueTHan makcumaneHan Harpyska Ha TBC, Mka..
Hucno surensi

K03 PPULMEHT M3FEHEHUA HAMPYSKM OTOMNEHWS
K03 PPULMEHT M3MEHEHWA HEMPYSKM BEHTUNALMM

K03 PPUULMEHT MStMEHEHMA HarpyzskW TBC (24

B anaHcoBkIA Koa pduuMeHT sakp [BC

MpUEHEK HAAMYMA PEFYAATOPE Ha OTONNEHUE Bes perynaropa

MNpWzHaK HanWYWA peryaMpYoLWLEro Knanada Ha CB

MpUZHEK HAAMHMA PEFYAATOPE TEMIEPATYPEI Perynarop TemMneparypel

PacysTHan Tern. Bodkl HE BRMoae Ws C0.°C il i

2. Tyis1 Toro 9T00BI 331aTh JaHHBIN KO(QMUITHEHT I BCceX MOTpeOuTENei OTKpoiiTe BKIAAKY 3anpoc. Beeaure

3ampoc, Ul 3TOTO BBHIOEPUTE NPaByIO YacTh HEOOXOJMMOW CTPOKH W HAaXMHUTE KHONKY OQ630p -+ . U3
TIOSIBUBILIETOCSI CITMCKA OIIEPAaTOPOB BBIOEpHTE oriepatop M3MEHUTE (CHANGE TO) v BBEIUTE C KIIaBUATYPBI

Tpebyemoe 3HaueHue koaunnenra, Hanpumep 2,4.
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IToBepouHnslii pacyer

MotpebuTent -0ax
i | 7 |0
Tekywan sanvce | Janpoc |Baza | Oteer g
HauteHoBaHWE Yzna F2 -
Horep WcTouHMKE F3 =
[eonesHIEckan oTHETEA, Fa -
BrlcoTa 30aHWA NOTRESHTENSA, M F&
Horep cxetdel NoaknoyeHWA NoTpetuTens FE
PacueTHan TerM. CET. BOdkl Ha BROAe B NoTped.,'C F7
PacueTHana Harpyzka Ha aTonneHue, [kandy Fa
PacueTHas Harpyzka Ha BeHTUAAUMID, [Kany F3
PacueTHan cpeqHAn Harpyska Ha TBLC, Mkandy F10
PacueTHas mMakcuankHan Harpyzka Ha TBC, Tka.. F11
Yucno surenei F12
K.o3 PPUUMEHT W3MEHEHWA HArDY3KMW OTOMIEHMA F13
K.03 PPUUMEHT W3MEHEHWA HAFQY3KW BEHTHMAALMKM  F14
K.03 pPUUMEHT W3MEHEHWA HarpyskW [BC F15 | M3MEHWMTE 2.4 |
B anaHzoBeIH Kos dduudeHT sakn. [ BC F16 L

3. B crpoke Ilpusnak nanuuus pezyniamopa memnepamypel yKaxxute 4to pazoop Oyaet npou3BOAUTCS U3
obparHoro TpybOompoBoma. i 3TOro BEIOEpPHTE COOTBETCTBYIOUIYIO CTPOKY M BBIOCpHUTE 3HAUYCHHE
BOImOpaszsbop m3 obBparTHOTO Tpybonporona. i 3aHeceHN JaHHOTO 3HAYCHHUS BCEM MOTPEONTEISIM
BO BKJIQJIKE 3anpoc MPOBEANTE OMEPAIHIO AHAIOTHYHO MPUBEICHHON B MyHKTE 2 .

MoTpebutens * =0a-x
> DE - M3y R
Tekywan zanyce | 3anpoc |Basa | Oteer g
Horep cierdel NOgKAOYEHKA NOTPESHTENA 2 -
FacueTHan Temn. ceT. eonkl Ha Bx0ae & notped.,'C 150

FacuetHan Harpyzka Ha oronneque, Meandd 03 E
FacyeTHan Harpyzka Ha eeHTUNALMI, [kandy

FacueTHan cpenHAA Harpyska Ha TBC, Tkandy 01z

FacyeTHan mMakcHaneHan Harpyzka Ha TBC, Mka...

YHueno surened

K.oa fpUUMEHT MSMEHEHWA HAr PYSKM OTOMAEHKA

K.oa dpHUMEHT MBMEHEHWMA HArPYSKH BEHTHIALMM

K.oadpuuMeHT WarmeHeHWA Harpyskm TEC 2.4

B anancoseid koedduument sakp[BC

MpHZHAaK, HANWYKA PEMYNATORA HE OTOMNNEHWE Bes perynatopa

MpHzHaK, HaNWIMA pErynMpyoWero knanada Ha CB

MpHsHAK, HANWYMA PEMYNATOPa TEMIEPATYPE {Orfiop BOaE! s oBpaTHoro EE
FacyeTHaa Temn. Boakl HA Beixode Ws C0. T il i

4. 3agaiiTe TEKyIIyI0 TEMIIEPaTypy BOJBI B OAAIOIIEM TPyOOIIPOBOAE M TEKYIIYIO TEMIIEPaTypy HapyXHOTO
Bo31yxa. IJist 3TOro OTKpOWTE OKHO CEMaHTHUECKOM MH(pOPMAIMK N0 UCTOYHHKY TEIIOBOH CETH U BHIOpaB
COOTBETCTBYIOIIME CTPOKHM BBEIWTE 3HAUCHMS TeMmIeparyp. TeKylrylo Temmeparypy BOABI B HOAAIOIIEM
TpyOOIPOBOJIE 3aJaliTe KaK pacuyeTHy!o, To ecTh 150°C.

WeTounmk _0Oax
e B E @ -9 % | M o 8 o

Tekywan sanuce | Janpoc | Basa | OTeeT L4
HalMEHOBAHWE NPELNpHAT S o
HauMEHOBAHWE MCTOHHMES
HomMep MCTouHMES

1
1
[eoaesWIEckan OTHETKA, M a
1
A

m

PacyeTHaA TerMneparypa & NoLawen Tpy. .
PacyerTHan Terneparypa sonogHoi eoakl, T
PacyeTHan Terneparypa HapysHOro eosg...  -30

Tekywan TemMNeparypa B0ael B Nogatower.., 150

Terywan TemNepaTypa Hapy#Horo 503ay... | -30

PacyeTHEIM pacnonar. Hanop Ha Bekoae M. 30

PacyeTHeN Hanop B 00paTH. Tp-ae Ha MoTo.. 10

Pestiira padoTel MCTOMHMES

P AKCHMANEHEIR PAcKOG Ha NOGNKTEY, T/

JCTaHOBAEHHAA TENNOEAA MOWHOCTE, [ Kan -

Tekymias TemrnepaTypy Hapy»KHOTO BO3TyXa 3aJaeTcs pPaBHOH pacueTHOH, TO €CTh, B HalIeM ciry4dae, -30°C.

5. 3amycrture pacuer.
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IIpumep noBepovyHOro pacyera

9.5.3. AHanu3 pe3ynbTaToOB NOBEPOYHbIX pacyeToB

PaccmoTpum nbe3oMeTpuueckue rpaduKe IOCTPOCHHBIC MO pe3yabTaTaM HalaJ04YHOrO U JBYX MOBEPOYHBIX
pacyeToB.

I'padmk mocTpoeHHbII MOCIIE HAJIaIOYHOTO pacyeTa:

e &
Be & & F o s

b
70
65
B0
a5
a0

Hanogp, m

45
4n & 2 & A a i
IS A A Y A S

a0

25

20

15 0

10T e 7

B pesysbrare Hanal04HOTO pacyeTa ApoccellbHas aiiba 1y rameHus H30bITOYHOTO Harlopa Oblila yCTaHOBJIEHA
Ha mopjaromeM TpyOompoBoxe. Pacrmomaraemoro Hamopa XBaTaeT IJIsl 3JIEBATOPHOTO IPUCOCTUHEHHS,
OTIOPOXXHEHHSI CHCTEMBI OTOIICHHUS HE IPOUCXOAMT. Terneps MpoBeeM IepBhIi ITOBEPOYHBIN pacier.

Fpa(bm( HOCTpOGHHHﬁ TIOCJIC IMMOBEPOYHOTO paciucTa B pCIKUME MAKCUMAJIIBHOT'O Bozlopa360pa H3 1IOJaro1ero

TpyOOIpoBOIa:
55 %g;‘ #
A o
22 A8 ,\hi’??' ,\r\“{'?‘ @Tﬁ" & ﬁ? o
70 & é &
£S5
B0
55
]
2 4 2 # o
T a0 A djb b -
2 ok @ﬁ\@é“@?‘;’g@@@@
30
25
20
15
10 2 T %

5
0

IMocne npoBeieHust pacyeTa BUIHO, YTO MbE30METPHUECKHI rpadrK «Cy3HIICs», pacrojiaraeMblii HAIOp yral
¢ 38,65 1o 34 meTpoB. JlaHHOTO pacmosaraeMoro Haropa XBaTaeT ISl JICBATOPHOTO IIpUcoeInHeHus. Teneps
IIPOBEJIEM BTOPOH IIOBEPOUHBIN pacyer.

I'padmk moCTpOEHHBIN TOCIIE TIOBEPOYHOIO PacueTa B PeXKUMe MaKCHMAILHOTO BOAOpa3dopa 13 00paTHOro
TpybOomnpoBoaa:
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IToBepouHnslii pacyer

A

B P L At

80 3 & A ﬁén?ﬁ: ,\h&
75
70
B85
&0
55
50
45

40 & ol
T A

25
20

. e
0 I 7
3

a

Hanap, M

Kak BunHO 13 rpadmka pacmoyiaraeMelii HaIIOp YBEIHIHIICA, a HArop B oOpaTHOM TpyOompoBoe ymai ¢ 33,84
1o 29,61 meTpa ecTh BO3MOKHOCTh OMOPOKHEHHUSI CUCTEMBI OTOIIeHUs. [[s1 TOro 4TOOBI MPEAOTBPATUTH
onopoxHeHre CO HeoOX0aUMO MIai0y PeKOMEH/I0BaHHYIO HaJIaJI0YHBIM PAacueTOM MEPEHECTH C MOJAI0IIEro
Ha 00paTHBIN TpyOonposoa. [ aToro:

1. OrkpoiiTe OKHO ceMaHTHYECKOH HH(POPMAIMU MO MOTPEOUTEIIO Y KOTOPOTO MPOUCXOIUT OTIOPOKHEHHE
CO n HaiimuTe CTPOKH ¢ HHPOPMAIHMEH 0 PEKOMEHIOBAaHHBIX HaIaJOYHBIM PACUETOM MIaifidax;

2. 3anecure B cTpoky Juamemp waiiovr na o0op. mp-oe nocie CO, mm u ctpoxy Koauuecmeo waiio na
00p. mp-0e nocie CO, wiMTOYHO TaKUE K€ JIAaHHBIC, 3aMMCAHHBIC B MOJIS OTHOCSIIHMECS K TOAAOIIEMY
TpybompoBoay. 3. Yaanure AaHHbIC O Mai0ax, yCTAHOBJICHHBIX Ha MOJAIOIIEM TPYOOIIPOBO/IE.

MoTpebutens -0ax
DE Ok # 2
Tekywan zanuce | danpoc | Baza | OTeer 4
Temneparypa eoakl Ha Exoge & CO, T ;

Temneparypa eoakl Ha Beroge Ws CO, °C i3

Termnepatypa eHyTpeHHero sozaywa CO, °C 24.4

JTuametp wakite Ha nog, Tp-ae nepea CO. pm 0

KonuiecTeo wakd Ha nog, Tp-ge nepea OO, wr 0

JTuametp wakite Ha obp. Tp-ae nocne CO, pm hB02

KonuiecTeo wakd Ha odp. Tp-ge nocae OO, wr 1

MoTepy Hanopa Ha wakige nog. Tp-aa nepea OO, M 28461

MoTepwy Hanopa Ha wakge ofp.Tpaa nocae 0O, M 0 -

4. IIpoBeauTe pacyer.

o S A AR AT e e

80 Ao AW AP ;\h??‘
75
70
65
60
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= =50

§45

o Gl & L
R D e e e
25
20
15
W 7
5

0

PucyHnok 9.4. I'paguk nocTpoeHHbIH MOC/€e MOBEPOYHOr0 pacyeTa B pesKuMe MAKCHMAIbHOT0
BO/I0pa30opa u3 00paTHOro TPyOONPOBOAA, NOCJIE EPEeCTAHOBKHU MIAHObI
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IIpumep noBepovyHOro pacyera

Kak mbr BUOUM, TTOCJIC IICPECTAHOBKU aiObl MBI CO3ANH moAnop st CUCTEMBI OTOIIJICHUSA W obecneunin
HEBO3MOXKHOCTH €€ OIIOPOKHCHUA.

151



'maBa 10. KOHCTPYKTOpPCKUU pacyeT

10.1. Uenb pacyeTa

Ilesb10 KOHCTPYKTOPCKOTO pacyeTa SIBISIETCS! ONPEENICHIE TUAMETPOB TPy OOIIPOBOAOB TYMHKOBOH U KOJIBIIEBOI
TETIOBOH CETH IPH TPOITYCKE 0 HUM PAcUYETHBIX PACXOJ0B IIPH 33JaHHOM (VJIN HEU3BECTHOM) PacoslaraéMoM
Harope Ha UCTOYHHUKE.

JlaHHas 3aaua MOXKeT OBITh HCIOIb30BaHA MPU:

1. IlpoexTrpoBaHNH HOBHIX TEIJIOBBIX CETEH;

2. Ilpu peKOHCTPYKIMH CYILECTBYIOLIMX TEIUIOBBIX CETEH;

3. Ilpu BBIIaue paspelieHnii Ha MOJKII0YEHIE HOBBIX TOTPEOHTENEH K CYIECTBYIONIEH TETNIOBOH CETH.

B kauecTBe MCTOYHMKA TEINIOCHAOXKEHMS MOJKET BBICTYNATh JIFOOOH y3€1 CHCTEMBI, HalpuMep TEIIoBas
kamepa. J{ist 6oee ruOKOTo perIeHns JaHHOH 3a1ady IPEeAyCMOTPEHa BO3MOXKHOCTD 33aJaHus JUIs KK 0TO
y4acTKa TEIUIOBOH CETH JIMO0 ONTUMAIbHOW CKOPOCTH ABMIKEHHSI BOJIBI, JINOO yAENbHBIX JIMHEHHBIX MOTEPh
Harfopa.

B pesyiprare pacyera ONpenersroOTCs JUaMeTpbl TPyOOIpPOBOAOB, pacrojlaraeéMblii HAamop B TOYKE
TTOTIKITFOUCHUS, PACXOMBI, MOTEPH HAIIOPA M CKOPOCTH JBIKCHUS BOABI HA YIaCTKaX CETH.

CMoTpHTE TaKkxKe:

1. WcxomHble qaHHbIE KOHCTPYKTOPCKOTO pacuera (cM. paszaen 6.2 « McxomHble JaHHbBIC [UIS BBITOIHCHHS
KOHCTPYKTOPCKOTO pacueray, cTp.105);

2. 3amyck KOHCTPYKTOPCKOro pacueta (cm. paszaen 10.2 «3amyck pacueTay, ctp.152);
3. Hactpoiiku KOHCTpyKTOpCKOro pacuera (cM. riiaBy 7 «Hactpoiiku pacuetosy, ctp.108);

4. Pe3ynpraTsl KOHCTPYKTOpCKOTO pacueta (cM. pasmen 10.3 « Pe3yiabraTel KOHCTPYKTOPCKOTO pPacueTray,
ctp.155);

5. TIpumep koHCTpYKTOpPCKOTO pacueta (cMm. pasmen 10.4 « [Ipumep KOHCTPYKTOPCKOTO pacyeray, ctp.155).

10.2. 3anyck pacyeTa

o IIpumeuanue

Ilpexxne dem 3amyckaTb pacdeT, BHHMMATENbHO IPOBEPhTE HACTPOWKHM  pacyeToB
(cm. rnaBy 7 «Hactpoiiku pacuetos», ctp.108) .

J1s1 3amycka KOHCTPYKTOPCKOTO pacyeTa TeIIOBOM CeTu:

1. =

BrimonHnTe KOMaHAYy TJIaBHOTO MeHIO 3adauu|ZuluThermo Wi HaXMUTE KHOIIKY HaHENH
HHCTPYMEHTOB. OTKPOETCSI ANATIOTOBOE OKHO TEIUTOTHaApaBindeckux pacaetos (Puc.10.1).
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3amyck pacuera

Knonka seibopa 3aknaaxu peIbOpa
Y9aCTKA NOAKTIOYCHHA BHJA PacieToB
ZuluThermbp - x| |Kuonxa
Tennocery o) BBIOOpa
: caos
Hanaaxa | Nosepxa I Temneparupoi rpadus | KOHCTPUXTOPCKUA | Cepeuc
[ Yyacrox noaxmoserssn | 1 Mo pacxoas
— . [ MoTennossrd Harpyskam
Knonxa otkpsrras | (.CT . 4 s tenonacwemTpae, C % [Maneas seidopa
cpasowruKa 1o TpyGad | | Hanop & yane, m 10 t & obpatrom Tpae. C 70 1apaMeTpoB
@ Mo cropocTam t ropsiyen soasl, C 80 pacaeTa
Mo yaenbHb Mmeswsdmiv NoTeps  t xonoamoit soger, C 5

MuHaansHsi auareerp, v 0032

Pacqer l Hac‘rpot'«u] v Crpasa \ [ Jaxpom> ‘

Pucynok 10.1. Bkiaaaka « KOHCTpYKTOPCKHIi» AMAJIOra TeNJIOTHAPABIHYECKHX PACYETOB

2. Ilepeiinute Ha BkIaaky Koucmpykmopckuii,

3. Haxmute kHONIKY Cn10ii..., BRIOEPHUTE CI0I pacCUUTHIBAEMOHN TETIIOBOM CETH B OTKPBIBIIIEMCS ANAIIOTE (CM.
Puc.10.2) u Haxxmure kHOTIKY OK 9TOGBI MOJATBEPANUTE BHIOOD M 3aKPHITH THAJIOT.

r 2 == |

BeibepuTe cnoi ana pacueta

Keaprans ropoga M 0K

[[] Nakassisare WMena dakinos

Pucynok 10.2. OxHo BbIOOpa ci10s

4. Bpibepute Ha OCHOBE KaKHX JaHHBIX Kak OyJeT MPOBOIUTHCS PACUeT YCTAHOBUB mepekiodarens o
pacxooam/Ilo mennosvim nazpyzxam (B IpaBoil YaCTH JUANIOTa) B TpeOyeMoOe MOJI0KEHNE.

Ecmm pacyeT MPOBOAUTCA HAa OCHOBE M3BCCTHBIX PACYCTHBIX PACXOI0B, CICAYET YCTAHOBUTH 3HAYCHUE Ilo
pacxoOaM. B sTtom Cllydac JOJIKHbBI OBITE 3alaHbl paCUCTHBIC pACXO/Jbl HA HOTp€6I/ITC.]'I$IX.

ECJ'II/I Ke pacqu HpOBO,I[I/ITCH Ha OCHOBE€ HU3BCCTHBIX TCIIJIOBBIX Harpy301<, (3Haqe}me HO menjioevim
Hazpy3l<aM) JOJIPKHBI 6LITL 3a1aHbl Harpy3KI/I Ha HOTp€6I/ITeJ'IHX. HpI/I pacque 10 TCIIJIOBBIM Harpy3KaM
HeO6XOlII/IMO BBECTHU paC‘IeTHBIe TeMnepaTprI BOJHBI B ITOJIAX BBOJA 110 nepeKn}oaneneM;
IpuMmeuanu

9 pMETAIAE

[MonpoGHee 00 MCXOAHBIX AAHHBIX cM. paznen 6.2 « VcxonHble faHHBIE /IS BBIOJIHEHUS
KOHCTPYKTOPCKOTO pacueTay, cTp.105

5. 3anaiiTe MUHUMAIIbHBIN AuaMeTp B osie Munumanvuotit ouamemps metpax. [lonGupaemeie B mpoiecce
pacuera TUaMeTphl 00sM3aTENBFHO OyAyT HE MEHBIIE YKAa3aHHOTO 3HaueHHs. MWHHMAaJIbHBIA AHaMeTp
Tpy0omnpoBoza 3anaercs Ha ocHoBanuu CHull 41-02-2003 nyskr 8.6., B KOTOPOM TOBOPHUTCS, YTO

153



KonctpykTopckuit pacuet

HAMMEHBIINH BHYTPEHHUI TUaMeTp TpyO HOIDKEH IPUHUMATHCS B TEIUIOBBIX CETSAX HE MeHee 32 MM, a JIJIst
UPKYJIAIHOHHBIX TPYOOIPOBOIOB IOPSYETO BOJAOCHAOKEHHS — HE MEHee 25 MM;

6. Bribepute coprameHT (Habop AMaMETpPOB) M3 KOTOPOTo OyayT mondupartbes aunameTpsl. st BeiOopa

COpPTaMEHTa HaXMHTE KHOIIKY '*=*, OTKpPOETCs Auanor BbiOopa copramenTta TpyO. Ilo-ymomdaHuio
CYIIIeCTBYET €AMHCTBEHHBIH copTamMeHT Crasik. [lonpobree o copramenTe cM. pa3aen 19.1 «CnpaBodnuk
no Tpy6am», crp.232;

7. Ilpn N3BECTHOM pacrojiaraéMoM HAaIope B y3JI€ TMOAKIIOUCHUS €r0 MOXKHO 3a/1aTh, YCTAaHOBHUB (DIaXoK
Hanop ¢ y31e, my 3a/1aB 3HaUCHNE HATIOPA B TIOJIE CIIpaBa OT (pIaxka;

8. Bribepure croco6 moxbopa quaMeTpoB TpyO yCcTaHOBUB nepekimodarens 1o ckopocmam/Ilo ydenvnvim
JIUHENHbIM nomepaAM B TpeOyeMoe MOJI0KEHHUE.

B ciryuae Beibopa BapuanTa Ilo ckopocmam, tuaMeTpsl OyOyT MOIOUPAThCs TAKUM 00pa3oM, 9TOOBI BOIa
JIBUTAJIaCh C YKa3aHHOH CKOpOCThI0. CKOPOCTh IIPU 3TOM JOJDKHA OBITh yKa3aHa Ha Ka)JIOM Y4acTKe B
noyie ONTHMMaabHas CKOPOCTE (KOHCTPYKTOPCKMIT) , M/C,

[Tpu BIOOpE BapuaHTa [I0 JIMHEMHEM [TOTEPSIM IUaMeTphl OyAyT MOA0UPAThCs TAKUM 00pa3oM, YTOOBI
JMHEHHBIC TIOTEPH Ha YYaCTKax HE MPEBBIIAIN YKa3aHHbIC. JIMHEHHbIE TOTEpH MPH 3TOM JIOIKHBI OBITh
YKa3aHbl HAa KaXJOM Y4YaCTKE B INIOJI€ YOeJIbHEIE JIMHEMHBEe [0Tepyu (KOHCTPYKTOPCKMI) ,
MM/ M.

HOCHGI{OB&TGJ’ILHOCTL BBITIOJTHCHUS pacyeTa:

1.
Haxxmute kHONIKY Botoenumsn k IMaHeJIM HaBUTAIUH;

2. BpiOepuTe yd4acTOK TEIUIOBOM CETH, Ui KOTOPOrO OYJIEeT MPOU3BOAMTHCS KOHCTPYKTOPCKHI pacuer,
LICJIKHYB 10 HEMY JIEBOM KHOIIKOM MBIIIY, IIPU 3TOM BBIJEJICHHBIM Yy4acTOK 3amuraer. B ciydae eciu
0OBEKT HE BBIIEISACTCS CIIEAYET MPOU3BOAUTD IIEITUOK MBIIIH yAepKuBast HaxaThiMu kinasuiu Ctrl+Shift.
Pacuer Oyner mpom3BOAMTHECS AJI BCEX YYACTKOB TEIUIOBOM CETH CIEAYIOMIMX IO HAINPaBICHHIO 3a
BBIJICJICHHBIM;

3. Haxxmute KHONIKY Yuacmok nookatouenus NaHeny TEIUIOTUIPABIMYESCKIX PAacyeToB . [Ipu 9TOM yyacTKu
TEIUIOBOM CETH, JJIA KOTOPBIX OyIeT MpOU3Be/IeH KOHCTPYKTOPCKUH pacyeT, OKpacsaTcs B KPacHBIH LBeT,
BKJIFOYAs BRIOPAHHBIN yYaCTOK, a yIaCTKH, KOTOPBIe He OYyT paccuuTansl — B cepbiit. (cM. Puc.10.3).

I‘{paCHbIM UBETOM - PACCHHUTRIEIEMEIE YYACTKH

Y381 NOAKNKINEHHA (BKNHYEA BEILENEHHEIR Y4ACTOK NOAKNKYEHMA)

BelneneHHEIR y4acToK b
NOOKNHYEHHA

r
!

He paccydTEIEaEMEIR
YMACTOK

{}
Pucynok 10.3. BoigejieHne ydyacTka NoAKJII0YEHUsI

4. Haxwure kHOTIKY Pacuem.
IIporpamMma BBIITOTHHUT pacueT BEIOpaHHOW ceTh. Pe3ympTaThl pacdyera OyayT 3amucaHbl B 0a3y JaHHBIX 11O
00BekTaM. B okHe cooOuieHuii OyaeT BhIBeZcHA MHPOpMAIUs 0 HEOOXOAUMOM pacIojiaracMoM Harope B

y3J1€ MOAKIIOUYCHUA.

MupMMansEHC HeobXONMMENT Hanop B y5ne nogempgeHrna ID=18: 10.497 M

Pucynok 10.4. Coob1enue 00 ycnenmHoM KOHCTPYKTOPCKOM pacuere
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PC3yJ'IBTaTbI KOHCTPYKTOPCKOI'O pacucTa

10.3. Pe3ynbTaTbl KOHCTPYKTOPCKOro pac4yeTta

Bcro nadopmariro mo 00seKTaM MOKHO:

1.

2.

Oto0pa3uTh Ha KapTe;

skcnoptupoBath B HTML umu Excel (IToapo6Hee 06 3KcropTe MOXKHO Y3HATH B CIIPABOYHOM HOCOGHH MO
pabote ¢ TUC Zulu™, g pasnene CemanTrdeckue 6as3bl JaHHBIX);

. pacmeqarats (IToagpo6Hee 0 meyaTH MOXHO y3HATH B CIPaBOYHOM mocobun mo padore ¢ TMC Zulu™, B

pazzgene [ledats).

B pe3ynbrare MOBEpPOYHOTO pacueTa MOKHO HOYYHUTh CIEAYIONIYI0 HHPOPMAIHIO [0 Y9aCTKaM TETIIOBOM
cetu:

1.

Drek pod, KOHCTpPyKTOPCKMM HOMaMeTp [nojalmero Tp-Aa, M- B pesynprare pacdera
oI0MpaeTcs: TaMeTp MoIaroIIero TpyoomnpoBoaa;

Drek obr, KOHCTpyKTOpCKMM mOmaMmeTp obpaTHOIro Tp-Za, M- B pesynprare pacdera
moIOoupaeTcst TuaMeTp oOpaTHOro TpyOOIpOBOAa;

. Vpod, CkxopocTs IOBMXEeHMs BOAE B Ho4.Tp-ne, M/c-B pesyinbrare pacuera ompegensercs

CKOPOCTD JBHXKCHHUS BOJIBI B MOJA00PAHHOM IOIAIOIIEM TPYOOIPOBOIE;

. Vobr, CkxopocTs IOBMXeHMs BOAE B OOp.Tp-ze, M/c-B pesynbrare pacuera ompegensercs

CKOPOCTD JIBHXKCHHUS BOJIBI B TIO0OPAHHOM O0OpaTHOM TPYOOIIPOBOJIE;

. Gpod, Pacxonm BoAel B mojaimeM TpyOompoBone, T/4-BpesyinbraTepacuera onpenemsercs

pacxo. BOIHI B TOTOOPaHHOM MOJAIOIIEM TPYOOIIPOBO/IE;

. Gobr, Pacxonm Bomel B obpaTHOM TpyOGornpoBone, T/4-B pe3yibpTare pacuera onpeaesnsercs

pacxon BoJpsI B TOZ0OpaHHOM 00paTHOM TpyOOIpOBOIE;

. dH _pod, Ilorepw Hamopa B mojammeMm TpyGomposone, M-BpesyibTarepacdyera oOnpenesercs

3HaYEHHE MMOTEPh HANOPa B [0JOOPAHHOM IOJIAI0IIEM TPYOOIIPOBO/IE;

. dH obr, [orepu Hamopa B oOpaTHOM TpybompoBoze, M-BpesylbTaTepacdeTaonpenesiercs

3HaYCHHUE MOTEePh HAIOPa B OJ00paHHOM 00paTHOM TPYOOIIPOBO/IC;

. dHud_pod, YrpenbHEE JIMHEMHBIE IIOTEpy Harnopa B Hon.rp-ne, Mu/M-B pesymprare

pacyeTa ompejeNsieTcs 3HAUCHUE YACNBHBIX JIMHEHHBIX MOTEph HAmopa B MOJOOpPaHHOM IOJAOIIEM
TpyOOIpOBO/IE;

10.dHud obr, YnpenbHble JIMHEHHEIE IOTEpy Hamopa B o6p.Tp-ge, MM/M-B pesymbrare

pacyera ompejenseTcs 3HaueHHE YIEJbHBIX JIMHEHHBIX MOTEpPh Hamopa B 10J00paHHOM 00paTHOM
TpyOOmIpoBOE.

10.4. NMpnmMep KOHCTPYKTOPCKOro pacyerta

ITpoBeneM KOHCTPYKTOPCKHIA pacyeT TpyOOIpoBOAOB TEMIOBOH ceTu. J{is aToro:

2

1. Beibepure komany rinaBHOT0 MeHI0 3adauu|Zulu Thermo v HaXXMHUTE KHOTIKY NaHEIX UHCTPYMEHTOB.

OTKPOGTCH AWAJIOT TCIJIOTUAPABINYICCKUX PACUCTOB. BLI6€pI/IT€ BKJIAJAKY Koucmpyxmopcxuﬁ.
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KonctpykTopckuit pacuet

ZuluThermo R
Hanaaka | Mosepka | TemneparypHeii rpadus | FOHCTPYKT OpCK A \ﬂl—‘
HyacTok nogkmoveHua | -1 b : | Mo pacxoar

@ Mo TeNNOBBIM HAMDYEK Ak

t B Nopaowe Tpeae, C 130
[T Hanop & yzne, m 10 t & ofparHom Tp-ae, C 70
@) Ma cropocTam t ropasel ook, C 60
(7 Mo yaensHEIM AMHERHEIM NOTEpAM  t konoaHoi soasl, C ]

MuHUrMaNEHBIR guareTp, v 0032

FPacuer Hactporiu [ Cnpaet.a l [ Sakpere

2. HaxmuTte kHONIKY CA0il..., BRIOEPUTE CIIOH pacCUNTHIBAEMOM TEIUIOBOM CETH B OTKPBIBILIEMCS AUAJIOTE (CM.
Puc.10.5) u Haxkmure kHOKYy OK 4TOOBI MOATBEPIUTH BHIOOP U 3aKPBIThH THAJIOT.

Beibepute cnoi gaa pacdeta L2 2|
fd ] Patione! ok,
5] FENEHBIE HACAKABHUA
| Mpoeskan uacTe
] Jnarua
A

[T Nokastiears Wena datinos

Pucynoxk 10.5. /Inayior Boioopa cjios

B pexume Brinenauts h‘131>I6epme YYacTOK TENJIOBOW CETH, /Ui KOTOPOro OyAeT HpOW3BOIUTHCS
KOHCTPYKTOPCKHH pacyeT, Ha’KaB Ha HETO JIEBOM KHOIKOM MBIIIH, IIPYA 3TOM BbIICIICHHBIM Y4aCTOK 3aMUTAET.
B cnyuae eciim 00BeKT HE BBLAETSIETCS (CIOW HE aKTHBHBIHN), CIIEAYyET IIOBTOPHUTH BBIICICHUE YACPKUBas
HaxaTbiMu KnaBumm Ctrl+Shift. Pacuer GyaeT nmpom3BOAMTHCS IJisi BCEX YYAaCTKOB TEIUIOBOW CETH
CIIEIYIOUIMX 10 HAIIPABJICHUIO 32 BBIJICIIEHHBIM.

4. Haxwure KHOIIKY Yuacmok nooknwuenus nanenn TCIUIOTUAPABIINYCCKUX PACYETOB.
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ITpuMep KOHCTPYKTOPCKOTO pacyera

ZuluThermao —aX
TennoceTs Canii...

| Hana,u.KaI I'IoBepKaI T erNEpaTYpHEI rpaguk | FOHCTPYKTOPCKMA | Cepeuc

1 Mo pacxogara

l Huamnﬁ{mﬂmmewﬂl Fl
| @) Mo TENAOBLIM HAMPYSK at
[ Crans '] t B Nogatow e Tp-ae, C 130
[T Hanop & yzne, m 10 t & ofparHom Tp-ae. C 7
@ Mo cropocTam t ropasel soael, C B0
1 Mo ygeneHEIM NUHERHEIM NOTEPAR  © 0N0LHOM Bodkl, C b
MUHHMaNEHEI gHareTp, 0032
]
Pacyer [ HactpobikiM ] l Cnpaet.a l [ Jakpeme l

ITpu 3TOM yuacTKu TEIIIOBOI CETH, U1l KOTOPBIX OYAET NPON3BEAEH KOHCTPYKTOPCKUH pacueT, OKpacaTcs
B KPacHBIN [IBET, BKJIOYAsl BHIOPAHHBIN YIaCTOK, @ yYacTKH, KOTOPBIE HEe OyIyT pacCUNTaHbl — B CEPHIH.

. YKaxuTe, Ha OCHOBaHUHM KaKHX JaHHBIX Oy/IeT IPOM3BOUTHCS pacieT: Ha OCHOBAaHHUH N3BECTHBIX PACYETHBIX
pacxomoB, MO0 Ha OCHOBAaHMM M3BECTHBIX PACUYETHBIX TEIUIOBBIX Harpys3ok. Beibepute TpeOyemblii
nepexitodatens Io pacxodam vnu Ilo mennosvim nazpyskam,

. [Ipu pacdere mO TEIUIOBBIM Harpy3kaM HEOOXOJMMO BBECTH pAaCUYETHBIE TEMIIEpaTypsl BOJBI B
COOTBETCTBYIOIIMUX IOJIAX.

@ Mo TENN0EEIM HAMPY3kat

I B Nopatwem Tp-ae, C 110
b & oGparHom Tp-ge, C il
b ropAdei eanel, C G0

b xonogHoR soael, C 4]

. Beibepure kak OyaeT NPOM3BOAWUTHECS pACUET: MO ONTUMAIBHBIM CKOPOCTAM JIBUKEHHS BOABI B
TpyOOIPOBOJAX WM TI0 YAEIBHBIM JIMHEHHBIM IIOTEPSIM, BEIOPAB COOTBETCTBYIOIINI nepekmoyarens 1o
ckopocmam viu Ilo yoenvhvim uneiinvim nomepam,

. 3amaiite, mpu HEOOXOAMMOCTH, MUHUMAJIBHBIN TUaMeTp B Tojie MunumanovHolii ouamemp, m;

. Haxxmute kHOnKy Pacuem. Pe3ynbTaThl pacueTa MOXHO MPOCMOTPETh, OTKPHIB OKHO CEMaHTHYECKON
nH(OPMAIIMY TI0 PACCYUTAHHBIM Y9acTKaM TPYOOIIPOBOJIOB B MOJSX JraMeTp MNOAanmero Tp-aa
(KOHCTPYKTOPCKMIM) , MW JuamMeTp oOpaTHOIO Tp-Oa (KOHCTPYKTOPCKMM), M.
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KonctpykTopckuit pacuet

Y¥uacTim _Oax
~e = ' = P

o BE e - D CX |24 = % o8
Terywas sanvce | 3anpoc | Eaza | Oreer g
Hopm.akcn.renn.notepu Noa. Tp-0a, kkan/yac 2 C -

Hopm.akcn.renn.notepu o8p.Tp-0a, kkan/4ac 2 C
Terneparypa B HaYanse y4acTka nod. 7p-aa.’c
Terneparypa & KOHLE Y4acTra nog. Tp-aa,’C
Terneparypa B HaYanse y4acTka odp.Tp-aa. C
Terneparypa & KOHLE Y4acTra o8p.Tp-aa,’C

JHateTp NOGaw ero TR-aa [KOHCTPYKTOPCKME), M IR
HuateTp o8paTHOMD TP-Aa [KOHCTPYKTORCEMEA], M IR
W epoxoEaTOCTE NOG. TR-AA [KOHCTPYKTOPCKME], b 1
W epoxoEaToCcTE 08P, TR-AA [KOHCTPYKTOPCKME], b 1

OrTHraneHan ckopocTE B NOGAIWEM [KOHCTPYKTOPCEMEA], M...
QrTuraneHas ckopocTe & OOPATHOM [KOHCTpYKTOPCEME), Mo
HoeneHele AMHERHEIE NOTEPH NOASH0WEero [KoHCTpYkToOpckM... 30
HaensHeIE MMHERHENE NOTEpK 00paTHOro [KoHCTpYkTopCckMi]... 30
CoprarteHTt Crane

m

Pucynok 10.6. IIpocMoTp pe3yJibTaTOB KOHCTPYKTOPCKOI'0 pacyera
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naBa 11. PacyeT TeMmnepaTtypHoro
rpadpumka

11.1. Uenb pacueTa

Ienbro pacdeTa ABIAETCS ONPEEICHNE MUHUMAIBHO HEOOX0IMMOH TeMITepaTyphl TETTIOHOCHUTES Ha BBIXO/IE
13 UCTOYHMKA AJIsI oOecTiedeHns y BEIOPaHHOTO MOTPEONTENS TEMIIEpaTyphl BHYTPEHHETO BO3yXa HE HIKE
pacderHoiil. TemneparypHsIii rpadMK CTPOUTCS JUIS OTOMUTENBHOTO Meproza ¢ uHTepBayioM B 1 °C.

Hpez[yCMOIpeHa BO3MOXHOCTB 3aJaHUs TEMIIEPATYPhI CPE3KU l"pa(i)I/IKa 1 KOMIICHCAllM HEJOOTITYyCKa TEILJIOBOM
OHEPIUH B OTOT NIEPHUOJT BPEMEHH 3a CUET YBEIINUCHUS pacxoaa CeTeBOu BOJbBI OT UCTOYHHUKA.

CMoTpuTe TaKKe:

1. Onwcanue u MeTOIMKA MPpoBeaeHuUs pacuera (cM. paszaen 11.2 «Onucanve ¥ METOIUKA IPOBEIEHHS PacueTay,
ctp.159);

2. Ucxoanbie nannbie (cM. pasaen 6.3 « McxoaHble qaHHbIe 1/ IOCTPOEHHUS TEMIIEPATYPHOrO Ipaduka »,
ctp.107);

3. 3amyck pacueta Temnepatyproro rpaduka (cMm. pasaen 11.3 «3anyck pacuyeray, ctp.160);
4. TIpocmoTp pe3ynbTatoB pacuera (cM. pazaen 11.4 «I[IpocMoTp pe3ysIbTaToB pacueTay, ctp.162);

5. CoxpaHeHue pe3ybTaToB pacueTa TeMieparypHoro rpaduka (cm. pasmen 11.5 «CoxpaHeHune pe3yibTaToB
pacueTa TeMIiepatypHoro rpadukay, ctp.163).

11.2. OnuncaHue n meToauKa npoBeaeHUs pacyeTta

B cootBerctBin co CHull 2.04.07-86* perynupoBaHue OTIycKa TEIIIOTH PeIyCMaTpUBaETCsl, KaK MPaBUIIO,
KaueCTBEHHOE 10 HArpy3Ke OTOILICHHS HIIU IT0 COBMEIIICHHOM Harpy3Ke OTOILICHHUS M FOPSTYero BOJOCHA0KEHHUS
COTJIACHO TPpa(HKy M3MEHEHHS TEMIIEPATYPhI BOJBI B 3aBUCHMOCTH OT TEMIIEPATyphl HAPYKHOT'O BO3/IyXa.

[Tpn eHTpaTbHOM Ka4eCTBEHHOM PETyJIMPOBAaHMHU B CUCTEMax TEIUIOCHa0KeHHs ¢ peobinanatomeii (bosee
65 %) KITHITHO-KOMMYHAIIBHON HATPY3KO# CllelyeT MPUHAMATH PETyIUPOBAHHE IO COBMEIICHHOMN HATPY3Ke
OTOIUICHUSI ¥ TOPSYEro BOAOCHAOKEHUS, & IPH TEIUIOBOM HArpy3Ke )KIIHITHO-KOMMYHAIILHOTO CEKTOpa MEHee
65 % OoT cyMMapHOH TEeTJIOBOW HAarpy3KH U J0JIe CpeJHEH HAarpy3KH ropsdero BogocHa0x eHus MmeHee 15 %
OT pacueTHON HArPY3KH OTOIUICHHUS - PETyIHPOBAHHKE 10 Harpy3ke otoruieHus [1].

Onnako BbIOOp rpaduka peryanpoBaHms 3a4acTyI0 ONPEACNIASTCS LEbIM PSIIOM MECTHBIX YCIIOBHU, a TaKKe
CJIOKUBHIMMUCA YCIIOBUAMU TIPOCKTUPOBAHUSA CHUCTEMBI TEIIOCHAOKEHUS (CXGMaMI/I MMPUCOCIANHCHUSA
noTpeduTenel, AuameTpamMu TpyOoOoIpOBOAOB TEIUIOBOM CETH U T.A.).

B o0oux ciydasx IEHTpaJbHOE KayeCTBEHHOE pEryJIMpOBaHHE OTIIyCKa TEIUIOTHl OTPaHHYMBACTCS
HaMMEHBUIMMH TeMIepaTypaMy BOJBI B MOZAIOIIEM TpyOOIIPOBOAE TEIIOBOW CETH, HEOOXOJMMBIMH IS
IIOJIOTPEBa BOJBI, TOCTYTIAIONIEH B CHCTEMBI TOPSYEro BOJOCHA0KEHNS IOTpeOHUTENei:

m /{11 3aKpBITHIX CHUCTEM TeIuIocHa0xkeHus - He MeHee 70°C;
m /7151 OTKPBITHIX CUCTEM TeIIOCHAa0XeHHUs - He MeHee 60°C.

[pu pacuere rpaduKoB TemMIIepaTyp MPUHUMAETCS: HAYaJI0 H KOHEIl OTOMUTEIBHOTO ITEPUOIa IIPH TEMIIePaType
HapyxHoro Bo3zmyxa 8 °C.

11.2.1. N'padpunK KayecTBEHHOro perynmpoBaHus no
OTOMNMUTENbHON Harpy3ke

[Ipu KauecTBEHHOM pETyIUPOBAaHUHN OTIYCKa TEIUIOTHI 10 OTOMUTEIbHOM HAarpy3Ke rpaduku TeMIepaTyp 10
1 TIOCJIE y3J1a CMELIEHHUS M TEMIIEPATyphbl BOJIbI IOCTYMAIOILIEH B TEIIOBYIO CETh ONPENEIISAIOTCS MO pe3yIbTaTaM
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Pacuer temnepaTypHoro rpaduka

pacdera CHCTEMBI TEINIOCHA0XKEHHSI. PacueT MOKHO MPOU3BOJNTH, KAaK ISt OTKPBITBIX, TAK U TS 3aKPBITHIX
CHCTEM TEIUIOCHAOKECHUSI C 3aBUCHMBIM NPHCOCAMHEHNEM CHCTEM OTOIICHUs. Bpibop morpebutens, Ha
KOTOPOTO TIPOM3BOJMTCS pacyeT TeMIlepaTypHoro rpaduka, ocymectsisiercs oneparopom. [Ipu BeiGope
MOYXHO OPHEHTHPOBATHCS HA CAMOTO IJIOXOT'0, C TOUKU 3pEHHS TETUIOTUIPABINYECKOTO PEKUMA, TOTPEOUTENS
WY TIOTPEOUTEIIS XapaKTEPU3YIOLIEro OCHOBHYO MacCy 3[[aHHH TaHHOTO paifoHa TeIUIOCHA0KEHHS.

11.2.2. be3 y4yeTa TennoBbIX NOTEPb B TEMNJOBbLIX CETAX

B sTOM cityuae Ha KOJIMYECTBO TEIJIOBOH SHEPIUU MOIYyYaeMOH MOTpeOuTeNeM Oy/leT OKa3bIBaTh BIHMSHHE
TOJBKO THIPABINYECKHH PEXHUM PaOOTHI TEIUIOBOM CETH, T.e. 4eM OOJbIIE pacroyiaracMblii HAIop Ha
notpeburene (IIpu OTCYTCTBUH PETYJIATOPOB) TEM BBILIE TEMIIEPATypa BHYTPEHHETO BO3yXa OTAINIUBAEMOT0
3nanus. TemnepaTypa ceTeBoi BOJBI B TIO/IAIOIIEM TPYOONPOBOJIE NEPE]] OTOMUTENBHON YCTaHOBKOH OyleT
paBHa TeMIIepaType BOJBI IIOCIIE NCTOYHHKA U B O0IIEM CiTydae MOXKET ObITh omnpeneneHa o Gopmyore:

» 08 9}’ —p
Tl.o.:rs.p.+Aro.p..(on + 5’[0_;;__7 .QO’OC (81)

F
rIe 2 pacdeTHbIH Iepenaj TeMIepaTyp TEMIOHOCHTENS B HarpeBaTeIbHbIX pHOopax, °C.

gp _ 57«-0.;:.

S 8.2
1+ 4 82

TeMnepaTypa BOJIBI ITIOCJIC OTOIUTEIIbHOM YCTAaHOBKH

—_ 02 P
TQ.O.:rs.p.—i_Aro.p..(Qj] _%'QZ” (83)

TeMnepartypa BOZbI IOCIIE CMECHUTENBHOTO YCTPOHCTBA

—_n0E P
T3.o.:rs.p.+Aro.p..(Q:’] +%'Qz” (84)

11.2.3. C yyeTOoM TennoBbIX NOTEPb B TEMMOBbIX CETAX

B sToMm ciydae Ha KOJIMYECTBO TEIJa MOJYy4aeMoOro moTpeOuTeneM OyJeT OKa3blBaTh BIMSHHUE HE TOJIBKO
THIPABINYECKAHN PEXKUM pabOThI CHCTEMBI TEINIOCHA0KEHHUS, HO ¥ TIOTEPH TeIlIa OT UCTOYHHKA JI0 BEIOPAaHHOTO
o0ObeKTa.

ITpu 3TOM eciu oriepaTop OPHUEHTHPOBAJICSA HA TOTPEOUTENS, HAXOAAIIEr0Cs B HAUXYAIINX YCIOBHUIX PabOTHI,
TO HOTp66I/ITeJ'H/I HaxXoJAmuecsa BOJIM3H OT UCTOYHHUKA U HNMEIONINE MUHUMAJIBHBIC TEIJIOBBIC TOTEPHU B TCTLJIOBBIX
ceTsIX OyyT moJTy4aTh N30BITOYHOE KOJIMYECTBO TEIUIOBOH sHepruu.I1o pesynbpraraM pacuera MOXKHO ITOCTPOUTD
TeMITepaTypHbIi rpaduk.

E IIpumeyanue

Kak 3amycTuTh pacueT u MOCTPOUTH TeMIepaTypHbIi rpaduk cm. paszmen 11.5 «Coxpanenue
pe3yIbTaTOB pacyeTa TeMIepaTypHOro rpadukay, ctp.163.

11.3. 3anyckK pac4eTta

Jist 3amycka pacueTa TeMrepaTypHoro rpaduka TeIuIoBoil ceTu:

2

1. Bemonuute KoMaHay TiaBHOrO MeHIO 3adauu|ZuluThermo win HaXMHTE KHOTKY HaHeJu
HHCTPYMEHTOB. OTKPOETCSI OKHO TETIOTHPABIMYECKIX PACIETOB.
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3amyck pacuera

Kronka esibopa
noTpedHTENA

A4 pacdeTra

[Tanens Ber6opa
napaMeTpoB
pacuera

_| 3aknagxa Beibopa
BHA PacYeToB

ZuluThermo

CUCTeMa UEHTPaNM30BEHHOO TENNOCHIOKEHH

{Ham[ﬂomm TemneparypHsii rpadUK | KoMeTpyKTOPCKUI Cepauci

Knonxka

oL, BEIDOpA

L) ()

1 7 Tempeos 2000

Werounsik |1 Hanop 7320  Tnoa [150.00
T napyx.sos. 34,00

-[T EMNEPATYPa CPEZKU | Perynuposare Hanopom

T |Temneparypa nonku  £0 [ rpaowx || Coxparsms |

[ Pacuyer ]{Hacmoﬁm] [ Cnpaexa ] [ 3akpbitb ]

Pucynok 11.1. Bknagka « TemnepatypHblii rpadui» J4aJ10ra TenJorupaBjinyecKuX pacyeToB

1. Haxxwmure xkHOnKy Cnoii..., BBIOCpUTE CIIONH PacCUMTHIBAEMOI TETIJIOBON CETH B OTKPBIBIIEMCS ANAJIOTE
(Puc.11.2) u HaxkmuTe kHONKY OK 9TOGHI IOATBEPIUTH BHIOOD M 3aKPBITH JHAIIOT.

BeibepuTe cnoi ana pacueta

KBapTanbl ropoga M
3.l1aHM::| ropoaa N

ﬁl:w::TE:r-.ﬁ WEHTRan GHHO O TEMNOCHA0HEHH OTrieHa
Cnpaeka

[7] Nokazsizate WveHa Patinos

Pucynok 11.2. /IluaJior Bsi6opa cJiost

2. Beibepurte Briaanky Temnepamyphulii zpagux;

3. Haxxmure kHOTIKY Bovtdenums h MaHeN HABUTAIIMU W BBIOCPHUTE MOTPEOWTENST TEIUIOBOW CETH IS
KOTOPOTO OYIET IPOU3BOIANTELCS PACUET, MIETKHYB M0 HEMY JIEBOM KHOIIKOM MBIIIH (CJIOM ITPH 3TOM JIOJKEH
OBbITh aKTHBHBIM, JIN00 MOYKHO y1epskuBath pu tnenuke Ctrl+Shift), mpu sTom motpeduress GyneT BoIaeIEH
MUTaoIIeH paMKoi;

4. Haxwmure xkHonky Ilompeoumens (cM. Puc.11.3) maHenu TeruiornapaBiInieckux pacyeToB.
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Pacuer temnepaTypHoro rpaduka

ZuluTherme -
CHCTEME WEHTPaNM30EaHHOMD TENADCHAGHEHH
Hanaﬂ.&al Mopepra | T EMNEPATYRHEINR FPETMAK. | KOHCTDYKT OPCKME I CepBMcl .
-1 T BHYTP.EBOS.
MeTouHuk Hanop T nog.
T Hapys. BO3.

TerMnepatypa CpeskH Perynupoeate Hanopor

Temneparypa nonkw B0 [pagur CopaHuTe
|

Pacuer | HacTpoliku | | Cnpaeka | | Jakphme |

Pucynok 11.3. BoiGop norpeduTeJist 1J1s pacyera

5. 3amaiite HeOOXOAMMBIC TTAPAMETPHI pacueTa;

m Temnepamypa cpe3xu— yKka3pIBaeTcs, €CIM HA HCTOYHUKE HET BO3MOXKHOCTH 00€CIIEYUBAThH PACUECTHYIO
TeMIepaTypy TEIDIOHOCUTENs B MOJAroImeM TpyOompoBonae, HampuMep BMecTo pacdeTHoit 150°C
MaKCHUMallbHast, KOTOpYyIo MoxkeT obecrieduth ucTouHUK 130°C. [Ipn OTCYTCTBHH TeMIIEpaTyphl CPE3KH
JaHHOE I0JIe HE 3aI0JIHIETCS;

m Pezynuposams nanopom — TpH 3aJaHHOI TEMIEpaType CPe3KH M NPU YCTAHOBICHHOM (iaxkke
Pezynuposams nanopom, HEZOCTATOYHAS TEMIICpaTypa BOABI B MOAAIOIIEM TPybompoBone, Gymer
KOMIICHCUPOBATHCSL YBEIIMIECHAEM PACIIONAraeMoro Haropa, st 00eCeYeH s PacueTHOM TeMIIepaTypbl
BHYTPEHHET0 BO3/lyXa y IOTPeOnTesIs;

m Temnepamypa nonku— yKa3blBaeTCs MHHHAMAJbHAs TEMIIEpaTypa TEIUIOHOCUTENIS B IOJArOIIEM
TpyOomnpoBoje. [l 3aKphIThIX CHCTeM TeruiocHabxkeHuss — He MeHee 70° C, A OTKPBITBIX CHCTEM
TeriocHa0xkenus — He menee 60°C.

6. Haxmure kHONIKY Pacuem. J1jisi mpocMOTpa pacCYMTAaHHOTO TEMIEPaTypHOro rpaduka HAKMHUTE KHOTIKY
I'pagux.

11.4. NMpocMoTp pe3ynbTaToOB pacyeTa

PaccuntanHbie JaHHBIE BHIBOJAATCS B MOJIe COOOUIECHUI B BUIE PsAJia 3HAUSHUH pa3ieIeHHBIX MEXIy COOO0M
3anaToi. CeMb 3HaUE€HUH B CIIEAYIOIIEN NIOCIE10BaATENbHOCTH:

1. TemmepaTypa Hapy»KHOTO BO3/lyXa;

2. Temneparypa TEINIOHOCUTEIIS B TIO/IAI0IIEM TPYOOIIPOBO/IE;

3. Temneparypa TEIIIOHOCHTEIISI B 0OpaTHOM TpyOOIPOBOIE;

4. Temneparypa BO3yXa BHyTPH IOMEILCHNS;

5. Pacmomaraemslif Harmop Ha HICTOYHHKE, M;

6. CymMmapHbIii pacxo ceTeBoii BOJbI B IoJjaolieM TpyOorposoae, T/4;
7. OTHOCHTEJBHBIN PAacXo/l BOJIbI HA CUCTEMY OTOIIJICHUSL.

Jlist Toro 9TOOBI pACCMOTPETH TEMIIEPATYPHBIN rpaduK MOCHIe pacyeTa B BU/E AHarpaMMbl HOKMUTE Ha MTaHEIN
TEIUIOTUIPABINIECKIX PACUeTOB KHOIIKY I paguk. [lnarpammy TeMriepatypHOro rpaduka MOXKHO pacrieyaTaTh,
HaxaB KHOTIKY Ileuamy.
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CoxpaHeHHe pe3yJIbTaTOB pacueTa TeMIiepaTypHoro rpaduka

TemnepaTypHbii rpaduk E) =
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Pucynok 11.4. TemneparypHblii rpadguk B pe3yJibTaTe pacyera
Ha tremneparypuom rpaduxe Puc.11.4 otobpakarorcs:
B OCh abcIuce — TeMIiepaTypa Hapy>KHOTO BO3IyXa;
B OCb OpAWHAT — TEMIIEpaTypa TCILIOHOCUTEIIA,
B TCMIICpaTypa TCHJIOHOCUTEII B TOJAI0OIIICM pr60HpOBOIL€ — JIMHUSA KPACHOT'O IBCTA,
B TCMIICpaTypa TCIJIOHOCUTCIIA B 06paTHOM pr6OHp0BOZ[e — JIMHUA CUHECTO IIBETA,

B TeMIepaTypa BO31yXa B IOMEIIEHUH — JIMHUS 3€JIE€HOTO I[BETA.

11.5. CoxpaHeHue pe3yrnbTaToB pacyeTa
TemnepaTtypHoro rpaduka

JA71st TOro 4TOOBI COXPAaHUTH PE3YJIBTATHI pacyeTa TEMIIEPaTypHOTo rpaduka

1. Haxxmurte npaByi0 KHOTKY MBIIIM Ha TIOJE€ COOOIIEHHH M B MOSBMBIIEMCS MEHIO BBIOEpUTE ITYHKT
Coxpanums. (cM. Puc.11.5)

-2.0,70.0,43.3,23.4,40.3,214.6,0.36
-1.0,70.0,43.4,24.0,40.3,214.3,0.36
0.0,70.0,43.5,24.6,40.3,214.1,0.35 |53 Konwmpoeate.. Ctrl+C
1.0,70.0,43.7,25.2,40.3,213.8,0.34 |
2.0,70.0,43.8,25.8,40.3,213.6,0.34
10.0,70.0,44.9,30.5,40.3,211.6,0.20 |33 Haimi.. Ctrl+F
PacueT okoHdeH! OuncTHTE

Boema — 00:00:06

Coxpﬁimb... Ctrl+5

Pucynok 11.5. Coxpanenue TeMnepaTypHoro rpaguka

2. B nosiBUBIIEMCS TMAaJIOrOBOM OKHE COXpaHEHUs (aiiia BHIOEpHUTE, KaTaJIOl B KOTOPOM OyJIeT COXpaHeH
¢aiin, u 3axaiiTe nMs Qaiina (matnaCKME OykBamu). Haxxmure kHonky Coxpanums. CoxpaHeHHBIH (aiin
CBOJKH C PE3yJIbTaTaMH PacueTOB MOXKHO IPOCMOTPETH B TFOOOM TEKCTOBOM PEJAKTOPE.

163



naBa 12. PacuyeT rogoBbIX HOPpMUPYEMbIX
noTtepb Yepes TENMOBYH U3ONALUIO

12.1. Uenb pacyeTta

Ilenpro maHHOTO pacyera SABISIETCS ONpPENEICHHE HOPMATHBHBIX TEIUIOBBIX HOTEPh YEpe3 H3OILIIUI0
TpyOo1poBo0B. TeIuoBkIe MOTEPH ONPENEIAIOTCS CyMMapHO 3a rof ¢ pa30uBKoi 1o Mecsanam. [IpocmoTrpeTs
pe3ysbTaThl pacyera MOKHO KaK CyMMAapHO II0 BCEH TEIUIOBOI CEeTH, TaK M IO KaXJIOMY OTIEIBHO B3SITOMY
HCTOYHMKY TEIUIOBOI SHEPTUU M KaXXIOMy LIEHTpajbHOMY TerutoBomy nyHKTY (I[TII). Pacuer moxxeT OBbITH
BBINIOJTHEH € Y9ETOM IMOIIPAaBOYHBIX K03()(hUIIMEHTOB Ha HOPMBI TETIOBBIX TTIOTEPb.

CMoTpuTe TaKKe:

1. Ommcanue 1 MeTOMKA TIpoBeneHAS pacyeTa (cM. pasaen 12.2 «Omicanue 1 METOINKa IIPOBEICHHUS pacyeTay,
cTp.164);

2. Ucxonnbie nanubie (cM. riiaBy 6 « MicxomHbIe TaHHbIC IS BHIMOJTHCHHUS HEYKCHEPHBIX PacyeToBy, cTp.81);
3. Bamyck pacuera (cM. pazaen 12.3 « Bamyck pacueray, ctp.173);

4. Dkenopr pesyapratoB B EXCEL (cm. pazaen 12.4 «Okcnopt 8 EXCEL», c1p.176).

12.2. OnucaHve u meToanKa npoBeaeHNsA pacyeTta

12.2.1. PacyeT HOpMUpYyeMbIX TennoBbIX NOTepPb

OrnpeieNieHne HOPMHUPYEMBIX 3KCIUTYaTAIIHOHHBIX YaCOBBIX TEIIOBBIX MOTEPH MPOU3BOINTCS Ha OCHOBAHHH
JIAHHBIX O KOHCTPYKTHUBHBIX XapaKTEPUCTHKAX BCEX YYACTKOB TEILUIOBOM CETH (TUIIE MPOK/IAAKU, BUE TEIIIOBOM
M30JIAIMH, THaMeTPE U JUTHHE TPYOOIPOBOIOB | T.11.) TIPH CPEIHETOMOBBIX YCIOBHAX pabOTHI TEIUIOBOM CETH
HCXO/JISl U3 HOPM TEIJIOBBIX MOTEPh MpUBeeHHBIX B [5], [6] nnu [8].

JlelicTBYIOLIME HOPMBI TEILIOBBIX OTEPH IPHUBEEHBI B IIPUIIOKEHUH PYKOBOACTBA (puioxenue 6 « Hopmel
TETUIOBBIX MOTEPB, CTP. 293)

OnpeueneHI/Ie YaCOBBIX TCIIJIOBBIX OTEPH MMPU CPECAHETOJOBBIX YCIIOBUAX pa6OTI)I TEIIJIOBOM CETH T10 HOpMaM
TCIUIOBBIX MOTEPh OCYHICCTBIIACTCA PA3ACIbHO A HOZ[SGMHOI\/‘I n HaZ[SGMHOﬁ MPOKJIAZ0K IO (l)opMynaM:

JUTS TIOI3€MHOM IIPOKJIAZIKK CYMMapHO 110 TTOAA0LIEMY U 00paTHOMY TpyOOIIpoBOIaM:

Q0 =3, L Paarvs @

HOPM.

JUTS HaJ3eMHOH MPOKJIaIKK pa3esbHO 110 MTOJAI0IeMy 1 00paTHOMY TpyOOIpoBOgaM:

D o =2q L B wacanf ©2)

HOPA.N.

O o =2q L P wacanfs ©3)

ROPM.O.

q"of’""- | q"OPM-”- ’ q"OP’“’-O- - yAeJbHbIe (Ha OAWH METp JITMHBI) YaCOBBIE TETIJIOBBIC OTEPH, OIPEICIICHHBIE

110 HOpMaM TETUIOBBIX MOTEph 1, 2 s KaXKI0ro Juamerpa TpyOOonpoBoia MPH CPEAHET0JIOBBIX YCIOBHUIX
pabOTHI TEIUIOBOM CETH, IS TIOA3EMHOM ITPOKIIAIKH CyMMapHO 10 MOAI0IIEMY U 00paTHOMY TpyOOIpoBoaM
1 pa3/esIbHO JUTS Ha3eMHON TPOKIAIKH, KKay/(M*q);
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OnucaHue u MCTOJMKA MMPOBEACHUS pacyeTa

L - A TpyOOIIPOBOAOB HA YYACTKE TETIOBOM CETH C AUMETPOM B IByXTPYOHOM MCUUCITICHUH ITPH TOA3EMHOMN

MIPOKJIAJIKE ¥ 110 nojarouield (0OpaTHOH) JIMHUM TP HA/I3EMHOI ITPOKIIAJIKE, M;ﬁ - K03 huIHEeHT MECTHBIX
TEIUIOBBIX MMOTEPh, YYUTHIBAIOIINI TEIUIOBbIC IOTEPH APMATYPOii, KOMIIEHCATOpaMH, orniopamu. [IpuHnmaeTcs
JUTS TIOI3EMHOM KaHAILHOW M HAJI36MHOM MPOKIIa0K paBHBIM 1,2 mpu nuamerpax Tpy6orposooB 10 0,15 m
u 1,15 nmpu nuametpax 0,15 M u Gornee, a Takke MPHU BceX TUaMETpax OeCKaHaJIbHOM MPOKIAIKH.

3HauYCHUs YACTbHBIX YACOBBIX TEILIOBBIX MOTEPh MIPUHUMAIOTCS [0 HOPMaM TEIUIOBBIX MMOTEPh IS TEIUIOBBIX
CeTel, TeIUTOBast W30S KOTOPBIX BBIIOJIHEHA B COOTBETCTBHH C [S5], MIIH MO0 HOPMaM TEIUIOBBIX MOTEPH
(HOPMBI TJIOTHOCTH TEILIOBOTO MOTOKA) JUIS TEIUIOBBIX CETeH C TEMJIOBOH H30JAIMCH, BBHIMOJHCHHON B
cooTBeTcTBHH ¢ [6].

3HaueHHs yJIeNIbHBIX YaCOBBIX TEIUIOBBIX NOTEPh HPH CPETHEr0J0BOI pa3HOCTH TEMIIEPATyp CETEBOM BOBI
1 OKpY’Karomiel cpens! (TpyHTa WM BO3AyXa), OTIMYAIOIICHCS OT 3HAYCHHI, MPUBEICHHBIX B HOpMax [5] u
[6], ompenemnsiroTest myTeM IMHEHHOM HHTEPIIOISIIMA WIH SKCTPAIIOIISLIUHL

B marematuke HHTepHOHﬂHHeﬁ Ha3bIBAIOT BCAKUM CHOCOG, C MOMOLIBIO KOTOPOTO IO Ta6nnue, couepmameﬁ
HEKOTOPBIC YMCJIOBLIC JaHHBIC, MOXKHO HaWTH MPOMCIKYTOYHBIC 3HAUCHUA, KOTOPBIC HETIOCPEACTBEHHO B HeH
HC JaHEI.

Hawnbonee npocToii siBisieTcs TMHEHHAs THTEPIIOIANNS, IPH KOTOPOH AOIyCKaeTCs, 9TO IPHpaIeHHE (PyHKINH
MIPOTIOPIIMOHANIFHO TIPUPAIICHHIO apryMenTa. Eciu 3amanHOE 3HaUeHNe X JEKHUT MEKAY MPUBEICHHBIMU B
tabnuue 3HadeHusMu X0 u X1 = X0 + h xoropbM cooTBeTcTBYIOT 3HadeHus pyHkiuu y0 = f(X0) u yl =
f(X1) + D, To npuHIMAIOT

f&)= fiig)+ 55 4, 00

rac h - MHTCPIIOJIANNOHHAsA MOIIpaBKa.

WHTepnosiuio OpOBOIAT HA CPEIHErOJ0BYI0 TEMIIEpaTypy BOJBI B COOTBETCTBYIOLIEM TpPyOOIPOBOE
TEIJIOBOU CETH WIM Ha Pa3HOCTb CPEIHErOJOBBIX TEMIIEPATYDP BOABL U I'PYyHTA Ul JAHHOMU TEIJIOBOU CETH
(WM Ha Pa3HOCTH CPEHETOAOBBIX TEMIIEPATYP BOJIBI B COOTBETCTBYIONINX JIMHUSIX U OKPYIKAIOIIET0 BO3IyXa
JUTSL TAHHOW TETIOBOM CETH).

CpeHerooBy0 TEMIIEPATypy OKPY KAIOIEH Cpeibl ONPEAeAiOT Ha OCHOBAHNH CPETHHX 3a O] TEMIIepaTyp
Hapy»XHOT'O BO3/yXa U IPyHTa Ha YPOBHE 3aI0KEHHS TPyOOIPOBOIOB, IPHHUMAEMBIX MO KIIMMATOJIOTHYECKUM
CIpaBOYHUKAM MJIM MO J@HHBIM METEOpPOJIOTMYecKod craHiuu. CpenHEerofoBble TeMIIEpaTyphl BOIBI B
noJiatoniel ¥ 00paTHOM JIMHUSX TEIIOBOM CETH HAXOJSIT Kak CpeAHeaprupMeTHIeCKue 13 CpeTHEMECSYHBIX
TeMIepaTyp B COOTBETCTBYIONINX JIMHUAX 3@ BECh MEpUOJ pabOTHI CeTH B TedeHue roga. CpeqHeMecsiuHbIe
TEMIIEPaTypPhl BOJBI ONPEEISIOT M0 YTBEPKACHHOMY KCIUTyaTallHOHHOMY TeMIIepaTypHOMY TpaduKy mpu
CPEIHEMECSYHON TeMIIepaType Hapy >KHOTO BO3yXa.

Jyist TEIUTOBBIX CETel C TEIUIOBOM H3O0JIAIMCH, BBIMOJIHEHHONW B COOTBETCTBHU C [7], Tabn.6, 7 yaeabHbIC
YacOBbI€ TEIUIOBbIE IOTEPH ONPEACIISIOTCSL:

JUIst TI0/13eMHO#i POKJIAZKH CyMMApHO 110 MOAAIOIIEMyY W 0GpaTHOMY TpyGompoBogaM it

o popmyre:

KKai/(M*4)

opLE. Tl
& r2_mo Al Al

QHopM. - qpaopm. + (qpaopm. B QHOP_M_) ’ ﬂ (95)
Al ~AL,.

Tl T

rue q“of”“’-, q”OPM-- y/IeJIbHBIE YacOBBIE TEIUIOBBIE MOTEPH CyMMAapHO IO IMOJAIOUIEMy W OOpaTHOMY
TpyOOIpOBOAaM KaXJ0T0 AMAMETPA MPH JBYX CMEXHBIX (COOTBETCTBEHHO MEHBINEM U OOJBIIEM, YEM JUIS
JAHHON ceTn) TaOJNMYHBIX 3HAYCHUSIX CPEJHETOM0BOM PAa3HOCTH TEMIEpaTyp CETEBOW BOABI M TPYHTA,
KKaj/(M*u);
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Pacuer TOAOBBIX HOPMUPYCMBIX NOTEPb UCPE3 TCIIJIOBYIO U30JIALNIO

opE.
Al

cety, °C;

- 3HAUCHUC CpeﬂHGFOHOBOﬁ Pa3HOCTU TEMIICPATYP CeTeBOU BOJbI U T'PYHTA AJiA [[aHHOﬁ TEIJIOBOI

Tl T2
ﬂr cp.* ﬂt cp. -
- CMEXKHBIC (COOTBETCTBEHHO MCHBIICE M OOJbIIEE, YeM JJIsl JAHHOW CETH) TaOJIUYHBIC
3HAYCHHUS CPETHETOI0BOM Pa3HOCTU TEMIICPATyp CETEBOM BOJIBI M rpyHTa, °C.

At, €O

3HaYCHUE CPEIHETOJ0BOM PA3HOCTH TEMIICPATyp CETECBOM BOJBI U TPYHTA OTIPEIETISIFOTCS
o ¢opmyie:
Pz cp.z.
pea rn. ro. | AT (9 6)
rcp. 2 f@. ’
opLs. ap 2.
r * r o,

roe ¥ - CPEJHET0I0BAsl TEMIIEPATYPa CETEBOM BOJIBI COOTBETCTBEHHO B IOIAIOLIEM U 00paTHOM
TpyOOIpoOBOJax AaHHOH TEI0BOMH ceTH, °C;

ep .2,

L.

* - CPeJHEro/I0Bas TeMIlepaTypa rpyHTa Ha TIyOnHe 3aJI0KEeHUs TPyOonpoBooB, °C;

qnopm . ]qnopm .

Jlost Haa3eMHOM MPOKITAAKU Pa3eibHO M0 MOAI0IIeMy U 00paTHOMY Tpy6OompoBoaam
kkai/(M*4), mo Gpopmynam:

op 2.

T
Tl . ﬁrcp.n._rﬁrcp.n.

Tl T2
qno w1 - qno M.J’J.+ (qno M.J’J._ qno M.J‘!.) T2 n (9?)
g ? ? ? fﬁrcp.n._rﬁtcp.n.

Pz 1
T1 T2 Tl A, AL,

qHOPM.O. - qHOPM.O. + (qHOPM.O. B qHOPM.O.) ) % (9.8)
ﬂtcp.o. o rﬁrcp.o.

Tl Tl

Y pren” 4
rage - ropMa #OPM N yneNbHBIC YaCOBBIE TEIUIOBBIC IOTEPH TI0 OAAONIEMY TPYOOIIPOBOTY IS JaHHOTO
JIaMeTpa IPU JBYX CMEKHBIX (COOTBETCTBEHHO MEHBIIIEM H OOJIBIIIEM) TAOIMYHBIX 3HAYCHHUSIX CPEIHETOJOBOM
Pa3HOCTH TEMIIEPaTyp CETEBOM BOJABI U HAPYKHOTO BO3ITyXa, KKa/(M*q);

Tl Tl

Lo, ° G

HOPIH 0. #OpM.0.- yNeNbHbIE YacOBBIE TEIUIOBBIE IOTEPH MO OOpaTHOMY TpyOONpPOBOAY IUISL JTAHHOTO
JIMaMeTpa IPH ABYX CMEXHBIX (COOTBETCTBEHHO MEHBIIEM U OO0JIbIIIEM) TaONMYHBIX 3HAYEHUAX CPEAHETOI0BOM
Pa3HOCTH TEMIIEPATyp CETEBOH BOJABI M HAPYKHOTO BO31TyXa, KKaj/(M*q);

op 2. op ..

E v
ﬂ‘t )ik ‘ﬁr °F-¢. - CpeIHEerofoBas pa3HOCTh TEMIIEPATYP COOTBETCTBEHHO CETEBOM BOJBI B MOAAIOLIEM U
obpaTHOM TpyOOIPOBOAAX M HAPYKHOTO BO3IyXa IS JAHHOH TeIoBo# cetw, ° C;

n T2
» o
‘ﬁrc? ik ‘ﬁrc? # - cMeXHBIEe TaOIMYHBIC 3HAYCHUS (COOTBETCTBEHHO MEHBIIIEE U OOJIbIIIeS) CPEIHET0T0BOM
Pa3HOCTH TEMIIEPATyp CETEBOM BOJIBI B IOIAIOIIEM TPYOOIPOBO/IE M HAPYKHOTO Bo3yxa, ° C;

T T2
ﬂr ot ﬂr op .o 7
FPds P2 - cMesxHbIEe TAOIMYHBIE 3HAYECHHUS (COOTBETCTBEHHO MEHBILEE M OOJIBIIEE) CPETHETOI0BOI
Pa3HOCTH TEMIIEPATyp CETEBOM BOJBI B 00OPATHOM TPYOOIPOBOE U HAPYKHOTO Bo3ayxa, ° C;
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OnucaHue u MCTOJMKA MMPOBEACHUS pacyeTa

op s op s

CpenHero1oBeie 3HAYCHNS PA3HOCTH TEMIIEPATYP LIS MOJAIOIIETO Alpny o0OpartHOTO ALy 2. TpyOOTIPOBOJIOB

op.z. op.z.

OIPEACIACTCA KaK Pa3sHOCTb COOTBCTCTBYIOIUX CPCAHCTIOJOBBIX TEMIICPATYP CeTeBOU BOJbI rﬂ- ’ rO- n
op.z.

CPEAHETOZJ0BOM TEMIIEPATYPhI HAPY>KHOTO BO3IyXa L .

OrpeiesieHHE YaCOBBIX TEIUIOBBIX MOTEPH TEIUIOBBIMU CETAMH, TEILIOU30ISAHOHHBIE KOHCTPYKIIMH KOTOPBIX
BBITIOJIHEHBI B COOTBETCTBUH ¢ HOPMaMU [6], IPUHIMIIMATIBHO HE OTIMYAETCS OT BBILIETIPUBEAECHHOTO. B TO
e BpeMst ipH pabore ¢ [6] He06X0MMO YUUTHIBATE CIIEIYIOIIEE:

HopwmsI mprBeeHb! pa3ebHO IS TEIUIOBBIX CeTEH ¢ 9rCiIoM 9acoB paboTs B rox 6oiee 5000, a Taxke 5000
1 MEHEE;

JIi1st OI3eMHOM MPOKIIA KK TEIUIOBBIX CETEeH HOPMBI TIPUBEICHBI Pa3iebHO AJIsl KAHATBHON U OecKaHaIbHO
MPOKJIAMIOK;

Hopwme! npuBeieHs! 47151 aOCOMIOTHBIX 3HAUCHUH CPETHETO0BBIX TEMIIEPATYP CETEBOH BOJBI B MOAAIOIIEM U
o0OpaTHOM TpyOOIIPOBOAAX, & HE JUISl Pa3HOCTH CPEJAHETOJIOBBIX TEMIIEPATYP CETEBOM BOJBI U OKPYIXKAIOIIEH
cpensl;

V enbHBIe TEIUTOBBIE TIOTEPH TS YIACTKOB TIOI3EMHOM KaHATBHON M 6eCKaHAIBHOM MIPOKIIAIOK ISt KAXKI0TO
JMaMeTpa TpyOOoIpOBOIa HAXOIATCS IMyTEM CYMMHMPOBAHMS TEIUIOBBIX MOTEPb, OTPEAEICHHBIX IT0 HOPMaM
Pa3enabHO ISl MOAIOIIEr0 M 00PaTHOTO TPYOOIPOBOIOR.

op.2. op.2.
CpeaHero[0Boe 3HaYE€HHE TEMIIEPATYPhI CETEBOM BOJIBI L. » L. OTpeeIIsIETCS KaK CpelHee 3HAUEeHHE U3

OKHJJaEMBIX CPEAHEMECSYHBIX 3HAUCHHWH TEMIIEpaTypbl BOJBI IO NMPHHATOMY TEMIIEPaTypHOMY rpaduky
PETyIMpOBaHUS OTIyCKa TEIIOTHI, COOTBETCTBYIOUINX OXKMIAEMbIM 3HAUEHHSAM TEMIEpaTyphl HAPYKHOTO
BO3/yXa 3a BeCh epUOJ] pabOTHI TEIIOBOM CETH B TEUEHHE Iof1a.

O)KI/IZ[aeMLIC CpCAHCMECAYHBIC 3HAUCHUSA TCMICPATYPbl HAPY’KHOT'O BO3AyXa U I'PYHTA OIIPEACIIAIOTCS KaK
CpCAHUC 3HAYCHUA U3 COOTBETCTBYIOIIUX CTATUCTUYCCKUX KIUMATOJIOI'MYCCKUX 3HAYCHUM 3a MOCJICAHHUE 5
JIET IO JaHHBIM MECTHOM MCTCOpOHOFH‘I@CKOﬁ CTaHIWHU WJIU IO KIIMMATOJIOTUYCCKUM CIIPaABOYHUKAM.

op.2.
CpenHero10Boe 3Ha4EHUE TEMIIEPATYPBI IPYHTA Lo OIIpEAECIIACTCS KaK CpeJHee 3HAaUCHHUE U3 0XKMIaEMBIX
CpeIHEeMECSYHBIX 3HAUYCHUH TeMIIepaTyphl TPYHTa Ha IIyOuHe 3ajeraHus TpyOOomnpoBOIOB.

12.2.1.1. Mpumep 1

Haiiti HOpMY IUIOTHOCTH TEIUIOBOT'O MTOTOKA Yepe3 MOBEPXHOCTh U30JISIIUK MOAAIOIEr0 TpyOOIpoBoa MpH
HA/I3€MHOU MPOKJIAaJKe HA OTKPBITOM BO3yX€ MPH YHUCIEC 4acoB paboThl B roj Oosee 5000 4. VcaoBHBIH
auametp nopatoriero tpyoorpooaa 200 mm. CpennerooBasi TemrepaTypa TEIUNIOHOCUTEINS B MOJIAIOLIEM

op s

TpyOONpPOBO/IE TETIIOBON CETH Al n.=70°C.

3HaueHIe HOPMBI INIOTHOCTH TEIIOBOTO MOTOKA qnozw 7. OTIpeIesIieM Ty TEM HHTEPITOISINN MEKTY TAOTMIHBIMA
3HAYEHUSMH HOPM IUIOTHOCTHU TEIUIOBOTO ITOTOKA JJIsI TIOIAFOIIET0 TPYOOTPOBO/Ia TPU PA3HOCTSIX TEMIIEPATYP
50 u 100 °C. B mab6nuye (cMm. npunoxenue 4 «KoappUIHEHTHI TEMIONPOBOJHOCTH U3OJISALHN», ¢TP.290)

Tl T
HaxoJuM 1yt Tpyoornpososa auamerpom 200 MM q"OPM-”- = 25,8 kxan/(a*m) npwﬁr ¢n=50°Cu qHOPM-H-:
T2
45,58 xican/(s*sn) mpu L awn = 100 °C.

IMoacraBnsist B Gopmydy (9.7) COOTBETCTBYIOIINE 3HAYCHUS CPETHETOAOBBIX TEMIIEPATyp TEIUIOHOCUTENS U
HOPM IDIOTHOCTH TETUIOBOTO IMOTOKA TTOTY9UM:

G =258+(4558-258). 70730 _ 33 712, racan/(aty)
wopen 100— 50
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rie q“OPM . - HopMa IUIOTHOCTH TEIIOBOT'0 NOTOKA 1ts TpyOorpoBoaa auamerpom 200 MM Ipu cpeJHEroJoBoi
op 2.
TeMIlepaType TEIJIOHOCHUTEIS B TIOIAI0IEM TPYOOIIPOBOJIE TETIIOBOM cemﬂ‘r @n.=70°C;
T2
qnopm.n.- HOpMa IDIOTHOCTH TEIUIOBOTO MOTOKA IUIS Mojaromero Tpyoomposona aunamerpoM 200 MM mpu
I‘_T2
CPEIHET0J0BOH TeMITepaType TEINIOHOCHTEIIS B IOJAIOIIEM TPYOOIIPOBOIE TEIIIOBOH CeTH Alen. = 100 °C;
1

qupM.n_ - HOpMa INIOTHOCTH TEIIOBOTO MOTOKa VIS MoJaromiero Tpyoonposoga guamerpom 200 MM npu

CPEeIHEroJ0BOH TeMIIepaType TEIJIOHOCUTEIIS B MOAAIOIIEM TPYOOIPOBO/IE TEILIOBOM cemfﬁr spn.= 50 °C;

op s

Al
°C.

12.2.1.2. NMpumep 2

P - cpeIHEeT0I0Bast TEMIIePaTypa TEINIOHOCHUTEIS B TIOJAIOIIEM TPYOOIIPOBO/IC TaHHOH TEIUIOBOU CETH

Haitt cymMMapHyr0 HOpMY IUIOTHOCTH TEIUIOBOTO IMOTOKA Yepe3 MOBEPXHOCTh H3OJIHH IBYX-TPyOHOH

TEIUTOBON CETH TPH TOA3EMHOHN OeCcKaHANBHOM MPOKIAIKE W YHCIIEe Y9acoB paboThl B ron 6oxee 5000 d.

VYcnoBHEIN amameTp mopmaromero u obparHoro tpyodompooga 200 mm. CpemHeromoBas TeMmmepaTypa
op 2. op.g.

TEIUIOHOCHUTENS B TOAAOIIEM TPYOOIPOBOT AL n.= 70°C, B oOpaTHOM pr60np0130)1e‘ﬁt epo.= 40°C.

CyMMapHast HopMa IIOTHOCTH IS IOJAIOILEro ¥ 00paTHOTo TpyOOoIIpOBO/ia TEIIOBOH CETH CO CPEHEIOIOBBIMH
n n
TeMIIEpaTypaMu TETIOHOCUTEIS ‘ﬁrﬂp 7.=65°Cu ﬂrﬂp ©.=50°C

T1
q = fhuopn. + Grop.o. =28,38 + 19,78 = 48,16 xxan/(u*m)
HOPM.CPIH. (cm.mpunoxenned«KoaddurmeHts:
TEIIOMPOBOTHOCTH H30JISLHNY, cTP.290)

CyMmapHast HopMa IUIOTHOCTH IS TOJJAF0IIETo M 06paTHOTO TPyOOpoBO/1a TEIIOBOM CETH CO CPETHET0I0BBIMU
2 T2

T
TeMIepaTypaMH TETNIOHOCHUTEIIS ‘ﬁrc? 2.=90°C I/I‘ﬁ“ltci’J ©.=50°C

ra
q = Guopn + Gropo. =42,14 + 16,34 = 58,48 xrcar/ (4 m).
HOPM.CPHM.

I/IHTepHOHHHI/IOHHaﬂ (i)opMyna U1 OIIpEACIICHU S CyMMapHOﬁ HOPMBI TNIOTHOCTU TEIJIOBOI'O IOTOKaA

qwm ey . OY/IET NIMETH BUJL:

cp.e. ep.2 Tl Tl
ﬂrep.n.-’-rﬁrcp.o. ﬂ-11:-c:p.n.-'- ﬁrcp.o.
g B qn P (qn qu ) ) - 2 ©.9)
wopsecyma. A nopaa e HO cm_ X0 c.m.‘ T2 T2 Tl oA
e e i e rﬁrep.n.+rﬁrcp.o._ ﬂlrcp n.+-‘3rcp.o.

2 2

Toxacrassst B hopmyiy (9.9) coOOTBETCTBYIOIINE 3HAYEHUS CPEAHETOIOBBIX TEMIIEPATYP TEILIOHOCUTENS
HOPM IDIOTHOCTH TEIUIOBOTO IMOTOKA TOIYYHM:
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70+40 65+50

2 2
— 48,16+ (58,4848 16)- — 46,006, rxcan/(a*
Doy = 816+ OB A=A G G550 — 0 090 sam(a™n)
2 2

Hopmupyembie 3KCIDTyaTallMOHHBIE YacOBBIE TEIUIOBBIC NOTEPU NPH CPEIHEMECSYHBIX YCIOBHAX PaOOTHI
TEIUIOBOW CeTH (WM CPEeOHHWX YCIOBHAX PabOTHI 3a MEPHOM) ONMPEHEISIOTCS:UIA YYacTKOB IMOI3eMHON
cp. . (npuod)

MIPOKJIAIKN CyMMAapHO IT0 OJAIMEMy H 00paTHOMY TpyOOIpoBoaa Qnoa- , I'kan/4g mo popmymne

cp.a{napued) op . nepued) cp.a(nepued)

B 1o +f7 -2.47

cp.aa s npued)
Qnoa. N Qnopm. Ll op.2

PRy JTkamy  (9.10)
t. ti. ~2t,

HOpMaTI/IBHOG, 4aCOBOC 3HAYCHUE TCIUIOBBIX NOTEPH YEPE3 TCIVIONU3OJIAIIMOHHY0 KOHCTPYKIHIO OAAI0IINUX

Qnoa .y o6paTH1>1xQno@ . TpyOONPOBOJIOB TEIUIOBON CETH TIPH MOJ3EMHOI MPOKIAIKE AOMYyCKACTCS
omnpeaensTh mo Gopmynam npuBeaeHHbIM B [9]:

op mnpuod)
Q :O,T-Q ,Tramu  (9.11)
nodn. nod.
cp i npued)
Q :0,3-Q ,Trkana  (9.12)
nod .o, nod.
op mnpuod)
JUIL yYaCTKOB HAg3eMHOW TPOKIAIKKA pPAa3NeNbHO II0  IOAAoIeMy Qm@-n- u oOpaTHOMY
cp mnpuod)
TpyOOIpoBOIaM Qm@ﬂ- I'kan/4 mo ¢popmymam:
op. . nepuod) cp.mnepuod)
cp.a{npued) cp.z. I" -
0O =Q =t ‘. ,Trama  (9.13)
radN. ROPMN, pE P
t. ~1,
cp. i nepuod) ep. i nepuod)
cpa{npued) cp.z. I"o —-r, r a_m'r 914
= 0 == : K q .
Q Rad.o. Q ROPM.O. °p ep.g. ? ( )

cp mnepuod)  cp sa nepuod)

l. £,

, : - OXKHUJAaCMbIC CPCAHEMECAIHBIC (I/IJ'II/I CpeaHuC 3a HepI/IO,I[) 3HA4YCHUA TCMIICPATYP
CETEBOM BOJbI COOTBETCTBECHHO B IIOAAIOIIIEM U O6paTHOM pr60np0130;[ax TEIUIOBOI CETH O TEMIICPATYPHOMY
rpaduky, °C;

cp .m nepuod) rcp . nepuod)
t er. T ke - OKHMJaeMble CpeJHEMECSUYHbIe (WM CpeHHE 3a INEPHUOA) TeMIEepaTyphl
COOTBETCTBEHHO I'PYHTA HA ITyOHHE 3aJI0)KEeHHs TPYOOIPOBOIOB M HApYKHOTO Bo3ayXa, °C.

12.2.2. OnpeaeneHne 4acoBbIX yAe NbHbIX TEMMOBbLIX NOTEPb
Ha OCHOBaHuUM pacyeTa

12.2.2.1. PacyeT Ansa noa3eMHOM KaHanNbHOM NPOKNaakKu

TepMuueckoe CONPOTUBICHUE U3OJISAIMHU TOIAIOIIECTO Rw-n- u o6paTHoroRH3-0 -Tpy0OOonpoBoIa onpeaenseTcs
o Gopmymnam:
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29,

In{l+ —<x

— dn. ko
Run=5_— FIR (a*°C)Br  (10.1)

ind+ 2Oe

_ do. o
Ruo=5 FI M*°CyBr  (102)

rIe dn- i dO-— Hapy>KHBIE TUaMETPHI TOJAIOIIET0 H 00PaTHOTO TPYOOIIPOBOIOB, M;
5”- : 50- - TOJIIIMHA U30JISIIMU TIOJAIONIET0 U 00paTHOrO TPYOONIPOBOIOB, M;

ﬂw n” ﬂw 0. - KO3 (QUIUEHT TETIIONPOBOJHOCTH U30JISLIUH MTOJIAIOIIET0 U 00paTHOTO TPyOOIpoBoaoB, BT
/(m*°C), (cMm. punoxenue 4 «Koa(hHIHEHTHI TEIIOMPOBOAHOCTH H30JISIUIY, CTP.290).

k An’ k 4.0. - IONPaBOYHBINA KOd()DUIUCHT XapaKTePU3YIOIUHA COCTOSHUE M30JLUH IS HOJAIOLIEro
obparHoro Tpy6ompoBo0B (cM. mpunokerne 4 «KoahpuimeHTs TemmonpoBoIHOCTH H3OIALHNY», CTP.290)

TepMH‘IeCKO@ COIIPOTUBJICHUC TCTIJIOOTAAYC OT IMOBEPXHOCTHU U30JIMPOBAHHOT'O pr6OHp0BOZla B BO3AYIIIHOC

TPOCTPAHCTBO KaHaJa OT MO/IAOIIET0 Rﬂﬂ? M. 1 06paTHOTO Rﬂﬂ? 2. TpyOOIPOBO/IOB OMPEIEISACTCSI IO HOpMyIam:

R. = 1 M*CYBT  (10.3)

sorm. ﬂa(d‘n+25n),

_ 1
Ta(d,+25,)

Roo (M*CYBT  (104)

rae & - ko> HUIMEHT TeNNOOTAAYH OT HAPYKHOM MOBEPXHOCTH H30IAIMH TPyOONPOBO/Ia K BO3AyXY KaHaa,
npuHUMaeTcs cpaBHBIM 8 BT/(M2*°C).

TepMuueckoe CONPOTUBICHNE TEIUIOOTAAYE OT BO3yXa B KaHAJE K IPYHTY ONpeJeNaeTcs o Gpopmyie:

Han. 1
R = (M*OC)J"BT (1 05)
e &, d 6.

rae & K03 ((QUIIMEHT TETIIOOT/IaYM OT BO3AyXa B KaHAJIE K TPYHTY, IPUHUMAETCS COTJIacHO [6] paBHBIM 8
Bt /(mM2*°C).

d

€. - SKBUBAJICHTHBIN THAMETpP CEYCHHUS KaHajla B CBETY (M), OIpeIessieMbIi 1o dpopmyIe:

2.b.h
dm.—m’

(10.6)

Tae b - IIMpUHA KaHaa, M;

h - BBICOTA KaHalia, M.
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J171st cripaBKH 110 OCHOBHBIM THITaM COOPHBIX XKEI€300€TOHHBIX KaHAJIOB IS TETTIOBOM CETH M NX TEXHUIECKHUE
XapaKTEPUCTUKHU CM. MpHUIoKeHHe 5 «OCHOBHBIE TUIIBI COOPHBIX KEIe300€TOHHBIX KaHAJI0B AJIsl TETUIOBOM
cetu», cTp.292.

TepMI/I‘{eCKOC COMMPOTUBJICHNUEC MaCcCUBa I'pyHTa RZP' OIIPCACIIACTCA IO (bopMyne:

In| 3,5 tef
R.= , (*°C)Y/Bt  (10.7)

ﬂ@_-(5,7+0,5-%)

A

2r-- K03 PHUIMEHT TETUTONPOBOAHOCTH rpyHTa, BT / (M*°C) onpenensemsiii o tabnuie 3lIpuroscenus 3.

H. riIyOHHa 3aJI05)KeHHS 10 OCH TPYOOIPOBOJIOB, M.

TemnepaTypa Bo3ayxa B KaHaJle ONpeAensieTcs 1o popmye:

op.z. cp.2. cp.2.
rn. + ro. + mf_%’-
+ + +
rmx.: Ru:.n. leos.n. Ru:.o. leos.o. Rso:d.l Rq:. , o (108)

+ + Kau.
RHE.H.J’_RBOE.H. RHE.O.J’_RBOE.O. RBOE@.J’_R@.

CpeHero1oBbIe YacOBBIC Y ICIbHBIC TEIUIOBBIC TOTEPU qpﬂﬂ- omnpezensrores no Gopmysie:

op.z.

q :0,86-%,1{[&1&’(1\4*11) (10.9)
pac. .

Rso:d.Jr R .

CpenHero10BbIe YaCOBBIE TEIUIOBBIE TOTEPH TI0 MTOJAI0IIEMY TPyOOIPOBOAY ONpenenroTcs 1o hopmyIe:

cpz.
O =0,7-Z(qm-L-ﬁ),m{mﬁq (10.10)

pacn.

CpenHero10BbIe YacoBbIE TEIUIOBBIE IOTEPH 110 0OPaTHOMY TPyOOIIPOBOAY ONPEAEIAIOTCS 110 hopMyIie:

cpz.
O =0,3-2(qm-L-ﬁ),m{amq (10.11)

pac.o.

12.2.2.2. PacyeT gnsa noa3eMHoOM 6eckaHanbHOW NPOKNaaKu

TepMudeckoe CONMPOTHRICHHE MaCCHBA TPYHTA IS ITOAIOIIETO B 0OpaTHOTO TPYOOIIPOBOIOB ONpEAETAeTC s

o Gopmynam:
255
In| ————
dn + 2. 5?1.

272,

1 4. H
d. 25,

2-73-&@_

Ran= , (M*°C)/Br  (10.12)

Roo.= , (*°C)Br  (10.13)

H. IyOWHA 3aJI0KEHUS IO OCH TPYOOIPOBOIOB, M.
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Tepmudeckoe CONPOTUBIICHHE, YIUTHIBAIOIIECE B3AMMHOE BIMSIHUE TOJIAIOIIET0 U 00paTHOTo TPyOOIPOBOIOB
ompezensercs o Gopmynam:

2

2-H
s

274,

In 1+

, (M*°C)/Br (10.14)

i

e S - PacCTOSIHUE MEXKILY OCSMHU TPYOOIPOBOIOB, M.

TepMudeckoe CONPOTUBICHUE H3OIALIH IOJAIOLIET0 Runu o0paTtHOro Ruco. TpyOOIpPOBOAa OIpenernseTcs
1o Gpopmyiam:

ln(1+2T5“-)

R 2 Wy
1n(1+—2'5o-)

Ru:o —d (M*OC)J'I’BT (1016)

2 T ﬂu:o k;{.o

rae dn- ? dO- - HAPY>KHBIC TUAMETPHI MOIAIOIIET0 U 0OPATHOTO TPYOOIPOBOIOB, M;

0. 0.. TOJII[UHA U30JISIIIMHU MOJAI0UIETO U 00PATHOTO TPYOOIPOBOIOB, M;
ﬂw n’ ﬂw . - KO GUIUEHT TETUIONPOBOIHOCTH MOJAIOIIET0 U 00paTHOTO TpydompoBonos, Bt /(M*°C).

kln- ’ kl-O-- MIOTPaBOYHBIN KOA(D(DUIIMEHT, XapaKTePU3YIOMUNA COCTOSIHIE W3OJIALUUN JIJIS MOJAIOIIEro U
o0paTHOTO TPYOOIPOBOIOB, MPUHUMAETCs 110 Tabnuuel/Ipunoscenus 3.

CpeIHero10BbIe YacoBbIC yCIbHBIE TEIUIOBBIC TOTEPH IMOAAFOIIET0 U 00PaTHOTO TPYOOIIPOBOIOB ONPENEISIOTCS
o hopMyam:

(tcy“ o ) (R uy.o R (‘ - (tcy ) cp ‘-) RdJJM
(RHJN +R4’ﬂ)-(Rk.’O +R2§|O)_RS!U§L‘1

. Kram' (vM*g) (10.17)

q?ac n =0,86-

p.£

Ic e._ ‘PE) (ka"d Ri’?’l‘j_ _fcpz) RS.I.L’EI!
LRHJ’T+R€P’J)I(RHIO+RZ}0J_RGEHJ¥|

CpenHero10BbIe YacOBBIE TEIUIOBBIE MTOTEPH TI0 MOIAI0IIEMY TPYOOIIPOBOAY OIPEACISIOTCA 10 hopMyIe:

_ i . %
q}mc =0,86 , KKka/(M*u) (10.18)

Q:, =2.(q,, L. B . xxanu (1019)

CpenHero10BbIe YacOBBIE TEIUIOBBIE TOTEPH IT0 00paTHOMY TPyOOIPOBOY OTPENeNIoTCs 1Mo hopMyIe:

QZ:O—Z(qW L.- /), xxanfa (10.20)

pi (] L n’ LO- - JUTMHA TIOJAOIIET0 U 00paTHOTO TPyOONIpPOBOAa, M.

12.2.2.3. PacyeT ona Haa3eMHOMW NPOKNagKu

CpenHero1oBbIie YacoBbIe yebHbIE TETUIOBBIE IIOTEPH MOIAOIIETO X 0OPATHOTO TPYOOIMPOBO/IA OTIPEICIISIOTCS
o opmyie:
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. .. cpE
anc i = Cl, 36- (rn_ taos_) , M{M(M*q) (1 02])

In(1+ 726?; ” .

ZIAan..kﬂ.n. " auu. .(dn.+ 2. é‘n)
Tty ~t) .
D paco. = 086 75 kkar(v*e)  (10.22)

InQ+ Qe

d. . 1
2.2’H3‘.0..kl.0. aﬂ?&.‘(d0+2.50.)

op.z.

£,

°7. - cpeHerooBas TeMIepaTypa HapyKHoro Bo3ayxa, °C;

s, KO3()(DUILIHEHT TEIIO0TAAYH OT MOBEPXHOCTH U30JIIIINK K OKPYIKAIOIIEMY BO3IyXY, MOXKET IPUHUMATHCSI
ot 6 Br/(M2*°C) npu MasbIX 3Ha4EHUSIX CKOPOCTH BeTpa M Kod(QuIMeHTa U3IyuyeHns] TOKPOBHOTO CIIOS
nzossinuu 10 29 B1/(M2*°C) npu BRICOKMX 3HAYCHUSIX ITHX MOKa3aTesell cornacHo mpuioxkenus 9 [6].

CpenHero10BbIe YacoBbIE TEIUIOBBIE IIOTEPH 110 HOAAIOIIEMY TPYyOOIIPOBOAY ONpeesfoTcs o Gopmyoie:

Qcp'z =2 (oo Lo B 1@/ (10.23)

pacH.

CpenHero10BbIe YacOBBIE TEIUIOBBIE IIOTEPH 110 00PaTHOMY TPyOONIPOBOY ONpEEISIOTCs 1o hopmye:

¢ C =D .., Lo B 1xan (10.24)

pac.o.

12.3. 3anyck pac4yeTa

I[J'IH 3allyCKa pacydeTa rogoBbiX NOTECPb N0 HOpMATHUBAM:

=2

1. BrImosHATE KOMaHY TIIABHOTO MeHIO 3adauu|Zulu Thermo v HAXMATE KHOIIKY = MTaHEIN HHCTPYMEHTOB;

2. B oTkpbIBIIEMCSl OKHE HOXMHUTE KHOTKY Ci10il..., BBIOEpPUTE CIIOH PAacCUMTHIBAEMOM TEIUIOBOH CeTH B
OTKPBIBIIEMCS AUAJIOTre ¥ HAXXMHUTE KHONKY OKYTOOBI MOATBEPIUTH BEIOOP M 3aKPHIThH THAJIOT;

3. Iepeiinute Ha BKiIaaKy Cepeuc u Ha)xxmute KHOTNKY Pacuem mennoevix nomeps. OTKpOETCS IUAIOT
BBIOOPA UCTOYHUKOB /st pacueToB (cM. Puc.12.1);
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Wcrourumkm ANA PEACcHETE TENAOSLIX NOTEPD

=) ] CucTema ueHTPaNMS0EaHHOrD TENAOCHAG e
KorensHaa M2 1

a4 (L k

OrtmeHa

Pucynok 12.1. Bb16op ucTOUHNKA /1715 pacyeTa

4. OcraBbTe (QJIaKKM HA HCTOYHUKAX, yUYaCTBYIOMIMX B pacueTe  HaxMuTe KHONKy OK. OTKpoeTcs quaior

pacueTa TeIIoBbIX motepsb (cM. Puc.12.2).

B neBoMm BepxHeM yrity Auanora pacroyiaraetcs IpeBOBUIHBIN CIUCOK HCTOYHUKOB TEIIOBOM ceTu. Ilpu
BBIOOpE KOHKPETHOTO MCTOYHHKA, JAHHBIH UCTOYHHMK CTAHOBHUTCS TEKYLIMM, B APYTHX IMOJSIX AMAIOra
0TOOpaKaIOTCsl JaHHBIC M0 3TOMY MCTOYHHKY M pacyeT (B cllydae pacdera OT KOHKPETHOTO HCTOYHHKA)

BBIIIOJTHAETCA 110 TOMY HCTOYHUKY.

ALA R =
Tennosan cers 2 L Cpeaneroaoesie ) [Pacver noreps | | Comparnms |
(= Korenonas Damss The 300 Teo 1900 e 55 Trppr 30 =

UTn - Asponopr ) = Tnoa 11500 Tes |200 Tron 620 Troas 100 Lh it
uTn - dsponopr (FBC] o s 9 CymmapHess no NOACETH
UTN - Heackoe Tobp Totp
TN - Hescxoe ITBC) ~ ikl
$ il 2 [¥] Nonpasoumeet Koo GESaIMENT HA HOPMEI TENNCBX NoTept. |V Pyccrue 3aroncexu B oTweTe
Mecsu N.Npo.. Twe |Trp |Tnoa [Tobp  Tss | OnoaMkan| Qodp Mkan Gur_noat |Our_noa..|Gyr_ofpr | Qyr_ofp.. Gyr_nort | Oyr_nor...
[ﬂm 0 744 110 10 1045 543 50 414 1763 2644 227 270, ns 198.7 99
no 10 10 600 00 S0 00 00 00 0o 0o oo 00 00
Pespane 0 672 -300 00 1500 700 00 4850 2079 2321 283 2427 148 1794 1.3
no <300 00 600 00 00 00 00 00 00 00 0o 00 0.0
Mapr 0 744 00 00 770 450 00 3505 1802 2680 184 N8 105 1987 85
no 00 00 600 00 00 00 0.0 00 00 00 00 00 0.0
Ampene O 720 00 00 770 450 00 3392 1454 2533 178 2628 102 1923 82
neo 00 00 600 00 00 00 00 0o 00 0o 0o 00 00
Mai 0 744 00 00 770 450 00 3505 1502 2680 184 2ne 105 198.7 85
no 00 00 600 00 00 00 00 00 00 00 00 00 0.0
Wiore 0 720 00 00 770 450 00 3392 1454 2583 178 629 102 1923 82
neo 00 00 600 00 0O 0O 00 00 0o 0o 0o 00 00
Mons 0 744 00 00 770 450 00 3505 1502 2680 184 2718 105 1987 85
no 00 00 600 00 00 00 0.0 0.0 0.0 00 00 00 0.0
Aeryer 0 744 00 00 770 450 00 3505 1502 2680 184 2nse 105 1987 85
no 00 00 600 00 00 00 00 00 00 00 0o 00 00
Cewratpe O 720 00 00 770 450 00 3392 1454 2583 178 2628 102 1923 82
neo 00 00 600 00 00 00 0.0 00 0o 0o 0o 00 00
Oxtafpe O 744 00 00 770 450 00 3505 1502 2680 184 2anse 105 198.7 85
no 00 00 €00 00 00 00 00 00 00 00 0o 00 0.0
Hoatpe O 720 00 00 770 450 00 3332 1454 2583 178 2628 102 1923 82
neo 00 00 600 00 00 0O 00 00 0o 0o oo 00 00
Oexatps 0 744 00 00 770 450 00 3505 1502 2680 184 2ns 105 198.7 85
no 00 00 600 00 00 00 00 00 00 00 00 00 0.0
Wroro: 43565 1867.1 31414 2330 31948 130.2 2339.2 1047

Pucynok 12.2. PacueT HOpMAaTHBHBIX TENJIOBBIX OTEPH 32 IO/

5. BBeauTe NCXOIHBIE JaHHBIE.

Pacuetnr TOAOBBIX HOPMATHBHBIX TCIIJIOBBIX IIOTEPH BLITIOJIHAKOTCA 11O 3aHECEHHOU I/IH(i)OpMa].[I/II/I O TCIIJIOBBIX
CETAX CUCTEMEI TemtocHa0xeHus. TermoBkie MOTEPU ONPCACTIAOTCA CYMMApHO 3a 1roxa € pa36I/IBKOI71 o
MEcCALaM. HJI;[ ONIPEACICHNA MECAIHBIX U TOQOBBIX TCINIOBBIX ITOTEPH, HY>KHA CIICAYIOIIAas I/IH(l)OpMa].II/UI .
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m CpeaHerooBas TeMIepaTypa HapykHoro Bosayxa (Tue);

m CpeaHerooBas TEMIIEPATypa BOJIBI B IOAAIOIIEM B 00paTtHOM Tpy6omposoe (Tnoo u Toop);
m CpenmneromoBas temreparypa rpyuta (Tepyum);

m CpeHeromoBas TeMIeparypa B moJABalbHbIX TIoMeIeHusX (Troos).

CpenHero1oBbeIe TEMIIEPATYPEI H TEMITEpaTypHhl rpadrka 6epyTcs aBTOMaTHIECKU U3 0a3bl TaHHBIX 00BEKTOB
(ucrounnka mwin L{TII). CpenHeroqoBeie TeMIEpaTypsl X TEMIIEPATYPHI IpadiKa I TEKYIIEro HCTOYHUKA
0TOOpaXaroTCs B IOJISIX B BEPXHEH 4aCTH AMAJOTa pacuyeTa HOPMAaTUBHBIX TEIUIOBBIX ITOTEPb.

JIOTIOJTHUTENIEHO CIIEAYET 3aHECTH CPeIHEMECSIUHbIE TEMIIEPaTy Pl U1l BLIOPAaHHOTO B CITUCKE HCTOYHHUKA,
KOTOpBIE 33JJal0TCSl B TIEPBBIX KOJIOHKAX TaOJIUIBI B HIYKHEH YacTH AUaJiora pacdeTa TeIUIOBbIX oTeph. B
CTpOKax TaOIHUIIBI MECSIIBI, B KOJIOHKAX - 3HaYeHnsA. CTpOKH TabIuIbl pa3ouTs! Ha aBe: O - OTONMHUTENBHBIN
niepro, JI - HeOTOMUTENBHBIN (JICTHHIA).

m [IpOSO/KUTENEHOCTh OTOMUTEIBHOTO W HEOTOMUTEIBHOrO (JIETHETO) MEepHoja B TEUEHHE KaXI0ro
MeCsIIIa;

m CpenHeMecsdHas TeMIIepaTypa HapyKHOTO BO34yXa;

m CpeaHeMmecsiuHas TeMIepaTypa IpyHTa;

m CpenHeMecs4Hasi TeMIIEpaTypa TEINIOHOCHTEIS B IOAAIOIIEM TPpyOOIIpoOBOAE;

m CpenHeMmecsdHas TeMIIepaTypa TEINIOHOCHTEINS 00paTHOM TpyOOnpoBoOE;

m CpenHss 3a MecsI] TeMIepaTypa X0JI0JHOH BOMBI.

. INocne BBo#a ucxoaHbIX NaHHbIX Haxxmure kHONKy Coxpanump4ToObl COXPAaHUTh BHECEHHBIE H3MEHEHMS;
. 3anaiiTe mapameTpsl pacyera:

m Ecinu B pacuete TpeOyeTcs yIUTHIBATH TOIPABOYHEIN KO HUIMEHT Ha HOPMATUBHBIE TEIIOBEIC IIOTEPH
yctanoBute ¢uaxxok Ilonpaeounsiit kodghpuyuenm hna HOPpMBL MEnNOGbLIX nomeps. JlaHHBIN
KO3(1)(1)PIHI/I€HT BHOCHUTCA B KA4YE€CTBC UCXOOHbBIX TaHHBIX B 68.3y IO y4aCTKamM TEIUIOBOH CCTH,

m B 3aBucumocTy ot Toro, TpedyeTcs MpOBOIUTE PacyeT 10 CHCTEME B IIEJIOM (OT HCTOYHHUKA JI0 KOHEYHBIX
notpedureneil), WIu OT BBHIOPAHHOTO HCTOYHUKA, YCTAHOBUTE TMepekmouatens Cymmaphuvie no
noocemu/Ilo oannomy y3iy ¢ mpedyemoe noinosxncenue.

UYToOBI MPOBECTH pacyeT 10 CHCTEME B IIeJIOM (OT HCTOUHHKA JI0 KOHEUHBIX IOTpeOuTeNei), yCTAaHOBUTE
¢maxox Cymmapusie no nodcemu. B pesynprare 3710l omepamum OyJneT BBINOIHEH pacdeT
HOPMHUPOBAHHBIX ITOTEPb TEIlJIa M BOJBI OT HCTOYHHKA JI0 TOTpeOuTeNs, BKIIto4as 1 Tpyoomnposoasl ' BC
IpH YeThIpexTpyOHOIl mpokiagke. IIpn 3TOM HOpMHpPOBaHHBIE MOTEPH TEIUIA HA ydacTKax OyayT
OTIpEeZIeTIeHBI C YYETOM ITOIIPAaBOYHBIX KOA(P(UIIMEHTOB BHECEHHBIX B 0a3y JaHHBIX 110 yJacTKaM CETH;

B cirydae ecim HeoOX0AMMO TIPOBECTH pacdeT OT uctouHuka (korenbHas Oxnas) mo LITIT , — yctanoBuTte
tnaxok Ilo dannomy y3ny. B pesynbraTe 3TO# omepanuu OyJeT BBITOJHEH pacyeT HOPMHUPOBAHHBIX
noreps ot ucrounuka u o LTIT;

m /{5151 TOro 9TOGHI B 9KCIIOpTHpOBaHHOM B EXCel GbutH pycckie 3aroioBKH CTONGIIOB OTYETA, YCTAHOBHUTE
¢naxox Pycckue 3azonoexku 6 omueme.

. Haxxmute xkHOTIKY Pacuem nomeps. Pe3ynpraTsl pacueTa 0T0Opa3saThCS B HOJIAX TAOIUIIBI AUAIOTA pacyeTa

HOPMATHBHBIX TEIUIOBBIX MOTEPh pHUCBBEpX. [lomyueHHBIE pe3ynbTaThl MOXKHO SKCHOPTHpOBaTh B Excel

(cm. paznen 12.4 «Okcnopt B EXCELy, c1p.176).

IMpumeuyanue

N
ITpu manuuuu nocne LTIT geTpipexTpyOHOI TETUIOBOM ceTH, JBa TPyOOMpPOBOa HA CHCTEMY
OTOIUICHVS W BEHTIIAIUK U J1BA TPyOONIpPOBO/Ia, TOAAIONINI 1 IUPKYJISIIIMOHHBIA, HA CHCTEMY

ropstaero BogocHadkeHus u BeiaeneHnn LI TIT MoxXHO onpee T TeIUIOBEIE IOTEPH U YTEUKH
10 KaXKA0H Ipyniie TpyOOIpoBOIOB OTAEIBHO.
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Pacuer TOAOBBIX HOPMUPYCMBIX NOTEPb UCPE3 TCIIJIOBYIO U30JIALNIO

12.4. 9kcnopT B EXCEL

Pe3ynbTaThl BRIIOTHEHHBIX PACYETOB MOTYT dKcopTHpoBaThest B MS Excel ms atoro:

1. HaxxmuTte kHONIKY Omuempananora pacieTa HOpMaTHBHBIX TEIIOBBIX OTEPD;

2. B nmosiBuBmiemcs okue, (Puc.12.3) HaxxMuTe KHONIKY Q030p... U YKOKUTE B OTKPBIBIIEMCS JHAIIOTe BBIOOpa
(aiina kaTajor u Ha3BaHue (aitna aJs i coxpanenus kuuru Excel.

%

3K.CI'IDPT AaHHbIX N2 NOTEPAM

Mure & kHWre Excel:

D:otchet xls

Pucynox 12.3. Dxcnopr pe3yabTaTtoB B Excel

3. Haxmure kHOnKy OK,, 17151 BBINIOJHEHHS ONIEpaLIn.
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maBa 13. Bo3aMoOXHble OWLMOKK pacyeToB

ITocne 3amycka pacyera CHCTEMa MOXET BBILAATH PsiI OMINOOK, OIIHMOKH OBIBAIOT HECKOJIBKUX THITOB:
W OIIMOKY 10 TOTIOJIOTHH CETH;

B OIMMOKY IT0 CEeMaHTHYECKOH MH(pOpMAITH;

m OIMOKH 10 pe3yJIbTaTaM pacuera;

N OCTaJIbHbIE OIIHOKH.

[Ipu 3TOM, IOKa HEe OYIYT YCTpaHEHBI OINOKH IEPBBIX IBYX THIIOB, pacdeT He 3aImyCTHTCA. [ Toro 9To0s!
OTIPENICITUTE TI0 KAKOMY OOBEKTY BBIAaHA OIINOKA, BHITIOJIHUTE TBOWHOM MIEITIOK JICBOH KHOIIKOH MBIIIH IO
CTPOKE C OLIMOKOM, Mmocie uero o0beKT, Mo KOTOPOMY BbIZJaHA OIMIUOKA, 3aMuraeT. Ecim ommbOka cBsi3aHa ¢
CEMaHTHUKOM, TO OTKPOETCS OKHO CEMaHTHYECKON MH(OPMAIMH M KypCOp BCTAHET HA CTPOKY, B KOTOPOU
HE00XOINMO BHECTH HIIH HCIPABUTH HH)OPMAIIHIO.

Hamnee, st uCTIpaBIIeHUS OITHOKH, HEOOXOIMMO (B 3aBICHMOCTH OT €€ THIIa) 00 UCTIPAaBUTH TPaPHIECKYIO
HHPOPMALHUIO (OTPEAAKTUPOBATH CETh), INO0 CEMAaHTHIECKYIO (BHECTH WIIM UCTIPABHUTH JaHHBIC B 0a3e).

13.1. OumMOKM No ToNoNorum cetu

1. Ommoka Z001: ID=XX Y9acTok He HMeeT y3a

————————— Hanmapgka TeONoOBOM CETH OT MCTOYHMEAa: ID-1
Opegynpesgeams Z601: ID=5 VgacToK He HMMesT y5Ia
Opegynpexgerme Z601: ID=7 VuacToK HEe MMEST y5Ia

Pucynok 13.1. Omubka YuyacTok He HMeeT y3J1a

JanHas ommnbka ckopell ABisfeTca He OUIMOKOM, a MpexynpekIeHneM, I09TOMY OHA BBIBOJIUTCS CHHUM
I[BETOM M HE SBIISETCS MPUIMHON OCTAaHOBKH pacyera.

Taxoe OpeaynpexkacHue 6y,Z[CT BBIBCJICHO IIPU HETIPABUIIBHOM HAHECCHUM CCTH, KOI'Ja HavaJIbHBINA WIN
KOHEUHBIN Yy3€J1 yuaCTKa HE CBsA3aH C KaKUM-I1100 O6'I)GKTOM, XOTA IPU 3TOM BU3YAJIbHO MOXKET Ka3aTbCs,
YTO Y4aCTOK CBsA3aH C TOUCUHBIM 00BEKTOM.

Jlis TIpoBepKH CBSI3HOCTH BCEH CETH BOCHOJNB3yHTech pasmenoM KoHTposs ommbox mpu BBoze. s
UCTIpaBIICHHs OMIMOKH BOCIIOINBb3YiTech pasneniom Penaktnposanne o6bekToB cerr/[lepenpuBsska yqacTka.

XX - uHIuBUAYaNsHBINH HOMep o0bekTa (ID unn Sys), aBTOMaTHYECKH TPUCBANBAEMBIH IPH TPOPHUCOBKE
ceTH;

2. Ommbxka Z021: ID=XX B naHHBIHA y3€1 OAMH y4acTOK J0JDKEH BXOJIUTh, IPYTOH-BEIXOAUTh

————————— Hamamka TenmoBOoM CEeTHM OT MCToYHMEa: ID-2188 -——————-
Oumbra Z021: ID=3965 B pa=HHEEM ySen oMH YVY9aACTOE NOMNEH BXOOWTE, OPVIOH - BHEOOHTE

Pucynok 13.2. Omuodka Z021

HaHHaﬂ omnoKa BBIBOJJUTCA TIPU HCTIPABUJIIBHOM HAHCCCHHUU CE€TH, B TOM CJIy4dac, Korjia K 061)e1<Ty
MPUCOCANHEHO HEAOMMYCTUMOC KOJIMYECTBO YIACTKOB.

Harnpumep, motpeduTens — 3T0 y3JI0BOH 31€MEHT, KOTOPBIH MOXKET OBITh CBS3aH TOJILKO C OHUM y4acTKOM.
33.}1BI/DKK3., HaCoCHasd CTaHIusd, MOT'YT OBITh COCIMHEHBI TOJBKO C JIBYMs y4aCTKaMH, OOWH BXO}IHLHHﬁ,
Ipyroil BeIXOAAmMH n3 obObekTa. YerslpexTpyOHas TemmoBas cetp mocie LITII nm3obpaxkaercs c
UCII0JIb30BaHUEM BCIIOMOTraTeIbHOTO yuacTka. [TogpoOHee o npaBmiIbHOM H300pakKeHNH 0OBEKTOB TETUIOBOM
CEeTH CM. pa3zien DreMeHmbl meniosol cemu,

3. Ommbka Z011: ID=XX I[ToTpeOuTens OTKIIIOYCH 10 0OPAaTHOMY
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Bo3MoxxHBIE OIIHOKHI pacyeToB

JanHas ommOKa BEIBOJUTCS, KOT/Ia K TOTPEOUTEIIO MTOAXOIUT HOAAIONINH TpyOOIPOBOA, HO OTCYTCTBYET
oOpatusIit. 115 ncnpaBieHns TaHHOH omMOKH He0OOXOAMMO TPOBEPUTH PABIIHBHOCTH HAHECEHHUS CXEMBI
CETHU U IIPOBEPUTH IPaBUIBHOCTh YCTAHOBKHU PEKMMOB PaOOTHI yUaCTKOB;

4. Ommbka Z012: ID=XX [loTpeduTens OTKIIOYEH 110 NOAAIOIIEMY

Jannas ommOKa BEIBOIHTCS, KOT/Ia K MOTPEOUTEIIO MOJXOAUT O0paTHEI TpyOOIpoBOa, HO OTCYTCTBYET
nozarontmit. [ ucnpasiieHns JaHHOH OMIMOKN HE0OX0IMMO IPOBEPHUTH NIPABMIBHOCTD HAHECEHHS CXEMBI
CEeTH U IPOBEPUTH IPABUIBHOCTh YCTAHOBKH PEKUMOB Pa0OTHI yUaCTKOB;

5. Ommbka Z018: ID=XX IloTpeduTteinp OTKIIOYEH

JaHHast onmOKa BBIBOIUTCS, KOTJa TEIUIOHOCHTENb HE TIONAaeT K MOTPEOUTEII0 HH IO MOJAI0IIEMY, HU
1o obpatHOMY TpyOOTIpoBOAY. i MCTIpaBIeHNS JAHHOW OIIMOKH HEOOXOJMMO IPOBEPUTH PABUIEHOCTh
HAaHECEHUSI CXEMBI CETH ¥ IPOBEPUTH NMPABUILHOCTh YCTAHOBKU PEKHUMOB PabOTHI Y4aCTKOB,;

6. Ommoxka Z019: ID=XX V3ei oTKII04YEH

JlanHas ommOKa BBIBOAMTCS, KOTAA K y3JIy CETH TEIUIOHOCUTENb HE TOMAaeT HY 1O IOAAI0IIEMY, HU 110
obpaTHOMY TpyOompoBoay. [Jyist ncnpaBneHnst JaHHOK OIIMOKK HEOOXOIMMO MPOBEPUTH NPaBHIBHOCTH
HAHECEHHs CXEMBI CeTH U NIPOBEPUTH MPABMIBHOCTh YCTAHOBKHU PEXKUMOB PaOOThI yUaCTKOB.

13.2. OWIMOKM No ceMmaHTU4YeCKON NH(popmauum

Omnbka Z004: HeBepHoe 3HaueHUE MOJIS.

UreNre ZaMMUX DO YWACTKaM...
Omrbxa ZD004: ID=3964 Hemepnoe smawenme nona 'Dpod'-'BryTpenms: madeTp nogammero TpyGonmposoga, M'

Pucynok 13.3. Omiu0ka HeBepHOe 3HAYEeHH e TOJIst

Ha pucBepx BbIBeneHa OIIMOKa, CBSI3aHHAs C HEBEPHBIM 3HAYEHHEM IIONS JraMeTp  TOJAIOLIETo
Tpy6oIpoBoIa, M., Tie XX — HHAUBHAYaTbHBII HOMep 00bekTa (ID unu Sys), aBTOMaTHYECKH TPHCBANBAEMBII
00BEKTY NPH NPOPHCOBKE CETH.

JanHast ommOKa BEIBOJIUTCS PU HATMYUH HEKOPPEKTHBIX JaHHBIX WITH IIPU OTCYTCTBUU UCXOAHOM HH(OopMarmu
XOTs Obl B OJHOH CTpOKE HEOOXOIMMOHW st pacdyeroB. [yt ycTpaHeHUs] OMIMOKH HEOOXOIMMO IBaXKIbI
IICJTKHUTE JICBOI KHOIIKO# MBIIIH ITO COOOIIECHHIO, ITOCIIE Yer0 OTKPOESTCS OKHO CEMaHTHUECKOH HHAOPMAIIUH
M0 00BEKTY C HEBEPHBIMU MJIM OTCYTCTBYIOIIMMHM JIAHHBIMHU, U KypCOp BCT@HET Ha I0Jie, TIe HEOOX0AuMO
BBECTH WJIA UCTIPABUTH UHPOPMAIUIO. (PUCBHU3)

Yuacrox ~-Oax
o5 I DEl@ -~ D8y 8N 8
Terywan zanucy | 3anpoc | baza | Oteer

Honep uctownka 1 -
HaumeHosarue HaYaNa YuacTxa TK3

HamMeHoBaHHe KOHUS YHICTKS

R R
Bryrperruit auamerp noasowero Tpytonposoga, M il 1%

Bryrperradit auameTp ofparHoro TpYSonpoBoaa, M 0125

_] < Cyvia ko3P, MECTHEN CONPOTHENEHE NOA, TPAS 1.6

MecTHe®e conpoTieNeHUA NoR.Tp-A3

Cuparia KOSP. MECTHBIX CONPOTHENEHMA 06p. TP-Aa 16

Coobuyesns

UYreHye DAHHEX NO uo’rpe&wz‘enm. .. »
UreHre NAHHHX NO y4YacTKaM...

MEETHRE CONOITUR NEHUR OFN TN-0A

Pucynok 13.4. UcnpaBiieHre OIMOKYU ¢ HEBEPHBIM 3HAYEHHUEM TOJIs

13.3. OwmnbKM no pesynbTaTtam pacuyeTta

1. Mpenynpexnenne HemoctaTouno Hamopa Ha uctounnke Delta=X m. I'me Delta Heo6xomumsIit Harop.

CAMBII HEBJIATOITOJTYYHBIN [IOTPEBUTEJIb: ID=XX.
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OwmnbKy 1o pe3ynbTaraM pacuera

KoHTponk Hanopa. ..
HegooTaToune Hanopa DeltaH=10%.873812
CAMEN I[LIOYOH NOTPEBHTEINL: ID=53

Pucynok 13.5. Coofuenne o camoMm 1J10XoM noTpedouTese

JlanHOe cOOOIIEeHNE BBIBOUTCS IPH HEXBATKE PAacoyiaraeMoro Haropa Ha norpeburene, rae DeltaH —
3Ha4YEeHHE HAIlopa KOTOPOTO HE XBaTaeT, M, a ID (XX) — MHOWBHAYAIBHBIH HOMEp MOTPeOUTEN IS
KOTOpPOIr'0 HEXBaTKa Haropa MakCMMalbHa.

Teplo

| HepocTatouHe Hanopa Ha MCTOMHKKE
¥ Delta=105.873812
MogoBpate aeTomMaTHYeckn?

s [ He

Pucynok 13.6. Coo01ieHnue 0 HeI0OCTATOYHOM HaInope

JIBaXIbl IICIKHUTE JICBOW KHOMKON MBIIIKA TI0 COOOIICHHI0 O CaMOM IUIOXOM IOTpeOuTene:
COOTBETCTBYIOIINI MOTPEOUTENH 3aMUTaeT Ha SKpPaHe.

I[aHHa?[ OIIMOKA MOKET BBI3BaHA HECKOJIbLKUMU npuirHaMu:

a. HCKOppeKTHI)IMI/I JaHHBIMU. Ecnu BenmunHa HeXBaTKU Haropa BbIXOOUT 3a paMKHU pE€aJIbHbIX 3HAYCHUI
JJIsA Z[aHHOﬁ CC€TH, TO UMECCT MCCTO omoKa IIpyU BBOAEC UCXOJHBIX JaHHBIX I orroKa IIp1 HAHECCHUU
CXCMBbI CCTH HA KAPTY. CnenyeT MMPOBCPUTH MMPABUIIBHO JIN OBLIH 3aHECCHBI CJICAYIOMINEC TaHHbIC!

m [Io uCTOYHUKY TEIIIOBOM CETHU:

o Pacnonaraemblit Hamop - IPpOBECPUTH 3HAYCHUEC BEJIMYMHBI pACUCTHOI'O pacrojiara€Moro Harmopa Ha
HUCTOYHHUKE.

m [Tapamerpsl TpyOONIPOBOIOB:

o Jluamerpsl TpyOOIPOBOJIOB - IPOBEPUTH NPABHIBHOCTh 3aHECEHHS JIMAMETPOB TPYOOIPOBOJIOB,
Hanpumep, 6511 BBeaeH nuameTp 0.05 M Bmecto 0.5 meTpa;

o 3apacranue TpyOOIPOBOIOB - TPOBEPHUTH 3HAUECHHE 3apacTaHNs TPyOOIIPOBOJIOB, JaHHAS BEIMINHA
CHJIbHO BIIMSET Ha THAPABIMUYECKUN PEKUM CETH, TaK KaK YMEHBIIAET JUaMeTp TpyOorpoBoa.
Hanpumep, ecnu amamerp 0.032 M, a 3apacranue 3agaHo 5 MM, To (akTuyeckuii auamerp
TpyOompoBoga Oyner 32 - (5+5) = 22 mm. Ecnu 3apactannie HEM3BECTHO, TO AaHHOE 3HAYCHHE
3agaeTcs paBHbIM O;

o CompoTHBiIeHHE TPYOONPOBOJIOB - NPH HAJMYUH CONPOTHUBIICHUS y4YacTKOB TPYOOIPOBOJOB,
KOTOpPBIE IMOJIy4alOT B pe3yJIbTaTe 3aMepoB, MPOrpaMMa HE YUYHUTHIBAE€T 3HAUEHUsS JAUAMETPOB,
IIEPOXOBATOCTEH, 3apacTaHMii W MECTHBIE CONPOTHBICHUS TpPyOOmpoBOmOB. 3anmaBaTh
COIMPOTUBJICHUSA CJICAYET TOJBKO IIPU HAITUYINU PE3YJIBTATOB IIPOU3BCIACHHBIX 3aMEPOB.

JlanHple OIIMOKM MOXHO OOHApYXHUTh C TOMOILBIO IOCTPOCHUSI IbE30METPUYECKUX TPa(UKOB,
Harpumep:
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9
%0
85
80
75
70
65
60
- B0 3 S S
Sy
e 50
T 4
40
35
3
25
20
15
10
S
0
HaumenoBasue yna Cesepsans TK-1 TK-2 TK-3 TK-8 TK-10 TK-11 TK-12 T Y
Meogesnyecsas suicoTa, M " 10 " 12 13 14 15 16 1"
Pacnonaraemsiit Hanop, M 732 72419 71.487 70668 66.499 -42.55 -44 208 -46.091 -46.63
[inuKa yuacTxa, M 60.75 10748 7663 14593 3493 2491 36.67 283
[lnameTp yuacTxa, m 0.25 0.259 0.25 0.125 0.05 0.1 0.1 0.05
floTapu 400D B NOAANINM 0.485 0566 0.498 2574 67.278 1.008 1,148 0336
TpyGonposoge, M
Morepu Hanopa 8 08paTHOM 0.315 0.386 0.322 1.594 41771 0.65 0.735 0.207
TpyGonposoge, m
Ynerkthie ole. IOTEPK S, | 5045 4926 5.945 1717 1825151 34753 26806  10.703
NC, M
YRRNLHIME TAMeRIS ROTSpU 8 | 354y 3183 3.842 10.602 1133194 21648 16761 6.508
OC, vat/m

Pucynok 13.7. O6HapyskeHne OIIMOKH C IOMOIIBIO MbE30MeTPHUYECKOro rpaduka

Ha nanHoM rpaduke BHIHO, YTO HA OJTHOM M3 yYaCTKOB CETH UMEET MECTO OOJIBIIIOE MTa/ICHHUE HATIOPa,
OY€Hb BBICOKHE YEIbHbIE JIMHEHHbIE TOTEpH B TpyOompoBoe. [Ipuunty MOXKHO 0OHAPYKUTD, €CITH
B3MISTHYTh Ha JHMAaMETphl TPYOOIPOBOJIOB — mocie auaMeTpa 125 MM yCTaHOBJIEH TPyOONpoBO[
nuametpom 50 MM, a mocie Hero 100MM — HapyIlieHHe TeJIeCKOMUYHOCTH HAIIUIIO;

m [lo moTpebuTensM TEIUIOBOH CeTH:

o PacyerHple Harpy3Ku Ha NMOTPEOUTENAX — MPOBEPUTH NMPABMIBHO JIM OBUTH 3aJaHbl pacdyeTHHIE
Harpy3ku Ha notpeouterne. Ilpum BBeneHHOWH OmMMOOYHO OONBIION HArpy3KHM Ha IMOTpeOHTENe
COOTBETCTBEHHO €1 BO3pacTaeT PacXo/l TeINIOHOCHTEIIS IIPOTEKAIOIIETo 10 TPYOOIPOBOIaM CETH,
Kak CIIECTBUE BO3PACTaIOT OTEPH HAIIOPA;

o PacuyerHas cxema npUCOEANHEHHS — IPOBEPUTH COOTBETCTBYET JIH 33JaHHAsI CXeMa MOJKITI0OUCHHS
JCHCTBUTENTBHOCTH, TO €CTh HAaIpUMep €clId TeMIepaTypa TEIJIOHOCHUTENs B IOAAIOUIEM
Tpy0omposoze 110°C u pacueTHas TeMnepartypa Bojabl Ha otoruieHue 95°C, To cxema IMOAKITIOYCHUS
JIOJDKHA COOTBETCTBOBATH JIAHHOM TEMIIEpaType, TO €CTh 3TO JOJDKHA OBITh CXEMa CO CMEIICHUEM
(3meBaTOPHBIM MIJIM HACOCHBIM ), HO HH B KOEM clly4yae ¢ IpAMbIM IIpHcoeguHEeHneM. B cxemax co
CMEIIeHHEM YacTh PacYeTHOTO Pacxojia OTOMpaeTcsl U3 MOAAIOIEH JIMHUM U YacTh U3 00paTHON
JUHUHU, & B CXE€MaX C NPSAMBIM NPHCOEIUHEHHUEM BECh PACUETHBIM pPacXoj AOCTaBISIETCS IO
MOJJArOIIEMy TPyOOIpOBOLY, TO3TOMY IIPH HETIPABHIHHOM 3a/IaHIH CXEMbI HOJIKITIOUCHHS (BMECTO
CMEIIeHNs MpsSIMOe MPHCOSIUHEHNE) BECh PAaCUYETHBIH pacxoj MPOTEKAIOMIUI 10 MOAAOUIEMY
TpyOOIpoBOaYy MOBJIEYET 3a OO0 OOJBIINE TOTEPH HATIOPA;

o Pacuernsrii pacnonaraemerii Hamop B CO — IpOBEpUTH 3aIaHHYIO BEIHMYUHY MOTEPh Hamopa B
CHCTEMe OTOILICHHUS, HAPUMED TIPHU AJIeBaTOPHOM rprucoeanHeHnr CO MHHUMATEHO HEO0OXOTUMBIiH
HArop MepeJ AJIEBATOPOM JUIsi MPEOJOJICHHs THIPABIMYECKOr0 CONMPOTHBICHHS 3JIeBaTOpa H
MPUCOCTUHEHHOW K HEMY CHUCTEMBI OTOIUICHUS (0e3 ydeTa THIPaBIUYECKOTO COMPOTUBICHUS
TpyOOIPOBOJOB, 000PYIOBAHUS, MPUOOPOB H apMATyphI IO MECTa MPHUCOCIUHECHHUS DIICBATOPA)
ompeensercs o Gopmye:

AHB},,‘.:&H - 14 . AHCO * (]- + L-'r)z
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rae U - pacuerHsld xoadduument cmeuienus. Ilpu temneparyproM rpapuke 150°C - 70°C.
Kospduuument cmemenus (U) = 2.2 u BBeACHHOM 3HadeHHH noreps Hamopa B CO 1 M,
MUHUMAJIBHBIA HATIOP TIEpeJ1 3JIEBaTOPOM OYJIET COCTABIATH OK0JI0 15 meTpoB. [Ipu moTepsx Hamopa
B CO 3 M, MUHIMAJBHEIA Hanop yxe 44 metpa!

b. T'unpaBanYecKUM PEXHUMOM CETH.

Ecnu ommOku npu BBOJIE UCXOIHBIX TAHHBIX OTCYTCTBYIOT, HO HEXBAaTKa HAMOPA CYIIECTBYET H UMEET
peaibHOE TS TaHHOW CeTH 3HAYCHHUE, TO B 3TON CUTYAIlUH ONPE/Ic/ICHIE IPUYHUHBI HEXBATKH U CIIOCO0
€€ yCTPaHEHHs OCYIIECTBIIET CaM CIEIHAIIUCT, Pa0OTAIOIINI ¢ JAHHOW TETIJIOBOH CETHIO.

2. ID=XX 'HaumenoBanue notpeburesns’ Omopoxxuenne cuctems! otorutenust (H, m)

JlanHoe COOOIIeHNEe BBIBOJUTCS IIPU HEJOCTAaTOYHOM Hamope B OOpaTHOM TpyOONpoBoOAe s
NPEIOTBPALIEHHS OTIOPOKHEHHSI CUCTEMBI OTOIUICHHSI BEPXHUX ATAXKEH 3/1aHNs, TOJHEIN HArop B 00paTHOM
TpyOOIpOBOIE AOKEH OBITH HE MEHEE CyMMBI T'€0/IE3MUECKOI OTMETKH, BEICOTHI 3JaHU ILUTIOC 5 METPOB
Ha 3aIl0JIHEHHE CUCTEMBI. 3arac Haropa Ha 3alOoJIHEHHE CHCTEMbl MOXKET OBITh U3MEHEH B HACMPOUKAX
pacuemoa.

XX— I/IHZ[I/IBI/I,HyaHBHHﬁ HOMCEP HOTpe6I/ITeJ'I$I, Y KOTOPOTro MPpOUCXOAUT OTTIOPOKHCHUEC CUCTEMBI OTOIJICHU A,
H- Hamop, B METpax KOTOPOIr0 HEAOCTATOUHO,

3. ID=XX 'HanmeHnoBanue norpedurens’ Hamop B 06paTHOM TpyOOIPOBOAE BHIIIE T'€01e3NICCKOI OTMETKH
Ha H, M

JlaHHOE COOOIICHUE BBIIACTCS IIPH AABJICHUH B 0OPaTHOM TPyOOIIPOBO/IE BBILIE JOMYCTUMOTO 110 YCIOBUSIM
MIPOYHOCTH YYTYHHBIX paguatopos (6orxee 60 M. BOA. CT.), rae XX - HHANBUAYAJIHHBIN HOMEP ITOTPEOUTEIS
U H - IpeBHIIIAIoNIee re0Ae3NYecKy0 OTMETKY 3HAUCHHUE HAopa B 00paTHOM TPyOOIpOBoOE.

MaxkcumaabHBIH Hamop B O6paTHOM pr60Hp0BOI[e MOXXHO 3aJaTb CaMOCTOATCIBHO B Hacmpoﬁkax
pacuemos.;

4. ID=XX 'Haumenoanue norpeoureisi' He nogoOpath coruto snepatopa. CTaBUM MaKCHMaIbHBIN

JlanHoe coobIIeHne MOXKET OSBUTHCS IPY HATMYMHU OONBIINX HArPy30K Ha OTOTIIICHUE MITH IIPH HEBEPHOM
BBIOOPE CXEMBI TTOIKITFOUYEHHS, KOTOPAasi HE COOTBETCTBYET PACUETHBIM MapaMeTpaM. XX- HHIUBH/IYalIbHbIH
HOMEp NOTpeduTessl, yisi KOTOPOTO He MOJA00paTh COILIO AJIEBATOPa;

5. ID=XX 'HaunmeHnoBanue norpedurenss’ He momoopats comio aneBaropa. CTaBUM MUHUMAITBHBII

JlanHO€ CcOOOIIEeHHEe MOXET MOSIBUTHCSA NMPH HAJHMYUHM OYEHb MaJIbIX HArpy30K Ha OTOIUIEHHE WIM NpHU
HEBEPHOM BBIOOpE CXEMBI MOAKIIOYEHHS, KOTOpas HE COOTBETCTBYET PACUYETHBIM MapaMeTpam. XX—
UHJIUBHUIYaJIbHBII HOMEp MOTpeOUTeNs, A5l KOTOPOTro HE 1M0100paTh COILIO 3IeBaTopa.

13.4. OcTtanbHbIe OLLNOKK

1. Ommbka Z044: He Bo1OpaH HU OIMH MCTOYHHUK JUIS pacyera.

LHAMMS TOODOMOIMH. . .
OmmEra Z044: He Bubpad HM OfMH MCOTOUHHME OIQ pacdeTa
Pacuer oxoHdeH!

Pucynok 13.8. Omuodka, He BLIOpPaH UCTOYHHK /1JIsl pacyeTa

JaHHast omnOKa MOSBISIETCS, €CITH B MAHENM THAPABInYecKuX pacyetoB ZuluThermo™ ue GbuT OTMEUYECH HU
OJTH UCTOYHUK. UTOOBI OTMETUTH UCTOYHHK PACCUUTHIBAEMON CETH HY>KHO JIEBOH KIIABHIIEH MBIIIN yCTAHOBUTH
TaJOYKy B OKHE HAIIPOTHB HANMEHOBAHMS UCTOYHMKA. ECITH B c7I0€ HECKOIBKO MCTOYHUKOB TEILIA, HE CBSI3aHHBIX
MEXy COOOH, TO MOXKHO BBIICIUTH TOJIBKO HYKHBIE!
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= |:| MNpHrep Tenosol ceTu
+|:| CesepHan
+- b TAl

Pucynok 13.9. BbiGop ucTounmnka a5 pacyera
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naBa 14. KommyTauuoHHble 3agauu

14.1. Uenb pacyeTta

KoMMyTanmoHHbIe 3aJa41 NpeJHa3HAYEHbI JUTS aHAIN3a M3MCHCHUH BCIICACTBUE OTKIIIOUCHUS 3aIBHIKEK HITH
YYacTKOB CeTH. B pe3ynbTaTe BBIIOIHEHHS KOMMYTALIHOHHOH 3alaudl ONPEnestoTcss 00bEKThl, MONaBIIne
noJ, oTkito4YeHue. [Ipu aToM npou3BoauTCs pacyeT 00bEMOB BOJIbI, KOTOPHIE BO3MOXKHO MPUAETCS CIMBATH
n3 TpyOONPOBOJIOB TEIUIOBOIM CETH M CHUCTEM TeIulonoTpedieHus. Pesynbrarel pacuera oToOpaxkarTcs Ha
KapTe B BUJE TEMaTHIECKOI PaCKPacKH OTKIIOYESHHBIX yYaCTKOB U HOTPeOHTENei U BBIBOAATCS B OTYET.
CMoTpuTe TaKKe:

m OmmcaHre W METOIMKA pacyeTa MTOTOBBIX 3HaueHuil (cMm. pasmen 14.2 «Onucanne ¥ METOAMKA pacdeTa
WTOTOBBIX 3HAYEHHI», CTp.183);

m 3amyck pacuera (cm. paszgen 14.3 «3anyck pacueray, ctp.184);

m aHanu3 nepexioueHui (cM. pasaen 14.4 « Ananus nepexsitodeHuin, crp.185);

m OHCK B ciioe motoxke (cM. pasaen 14.5 «ITouck B cioe-moaioxke», ctp.188);

m HacTpoiiku (cM. pasmen 14.6 «Hactpoiikmy, ctp.188);

m pabora co cruckoM 00bekToB (cM. pazaen 14.7 «Pabota co ciuckom 00beKTOBY, cTp.193);

m paborta ¢ 6poy3epoM pe3yabTaToB pacueta (cM. pasaen 14.8 «IIpocMoTp pe3yIbTaToB pacueTay, ctp.194).

14.2. OnucaHme n metToauKa pacyeTta UTOroBbIxX
3Ha4YeHUm

14.2.1. O6bem BoAbI B nogaroLwemMm n oopatHom
TpybonpoBoae

CyMMupyIOTCS 00BEMBI BOJIBI BO BCEX MOMABIINX 101 OTKIIIOUYEHHE y4acTKOB ceTH. O0beM KaXI0To ydacTKa
BBIYHCIIAETCS IO popMmyIIe:

T/::LJ.-Df-E, M
4

L D,

rne, “i- INTMHA ydacTKa, M; ' - fnaMeTp nojaromero (00paTHoOTo) TpyOomnpoBoaa, M.

14.2.2. PacyeTHaa Harpy3ka Ha oTonsieHue

CyMMHpPYIOTCS pacdeTHBIEC Harpy3KH Ha OTOIUICHHUE TI0 K&KIOMY HOTPEOHTEII0

14.2.3. PacyeTHaa Harpy3ka Ha BEHTUNALUIO

CyMMHpPYIOTCS pacdeTHbIE Harpy3KH HAa BEHTHIIALIUIO 110 KaXKIOMY ITOTPEOUTEIIO

14.2.4. Pac4yeTHasa cpeaHasn Harpy3ka Ha 'BC

CyMMmupyroTcs pacueTHble cpeanue Harpy3ku Ha ['BC 1o xakpomy notpeduTesro

14.2.5. O6beM BHYTPEHHMUX CUCTEM TensionoTpedneHunsn

PaccuutreiBaeTcs UCxons u3 cnez{yfomeﬁ 3aBUCHMOCTHU:
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_ 3
K‘ucm - chcm ' V’ M

chm - pacye€THad TCIJIOBas HArpy3Ka CUCTEMbI TeHHOHOTpe6J’IeHI/I5{, FKaJ’I/’-I;

V' yaem,m,lﬁ 00BeEM BOJIbI, HpI/IHI/IMaeMHﬁ B 3aBHCHUMOCTH OT BHJa OCHOBHOI'O TeHHOHOTpeGJ’IHIOIHeFO

o6opyaoBanus, (M>*u)/Tkai.

14.2.6. O6bemM Boabl B cucTemMe otTonneHus

3HadyeHus yAeIbHOro 00beMa BOABI (V) B CHCTEME OTOIUIeHUs ¢ panuaropamu Bbicotoi 1000 MM mpu

Pa3IUYHbIX Mepenagax TeMIeparyp:

Ilepenan TemmnepaTyp BoabI B
cHCTeMe Tel10noTpedeHusd,
°C
95-|110-|130-{140- 150- 180-
70|70 |70 | 70 70 70

V 3128.2|24.2|23.221.6 18.2

14.2.7. O6bem BoAbl B cMCTeMe BeHTUNALUN

3HaueHHs yIeIbHOTO 00BeMa BOIHI ( V) B CUCTEME BEHTWJISILIUU IPU Pa3IMYHBIX Mepenajax TeMIeparyp:

Iepenan TeMnepaTyp BoAbI B
cHcTeMe TeIUIonoTped eHus,
°C
95-1110-|130-|140- | 150- | 180-
70| 70 | 70 | 70 | 70 | 70

V 85|/75|65| 6 |55(44

14.2.8. O6bem Boabl B cucteme NBC

VY nenbHbI 00bEM BOABI (V) Ha 3al0JIHCHHE MECTHBIX CHCTEM TOpsiYero BOJAOCHAOKEHUS MPU OTKPBITOH
cHCTeMe TeIIOCHA0KeHH s onpeenseTcs u3 pacuera 6 (M3*u)/Tkan.

14.2.9. CymmapHbIn 06beM BoAbl

CyMMupyIOTCSI 00BEM BOJBI B ITOJIAIONIEM, OOpaTHOM TpyOOIpoBosie U 00BEM BOJBI BHYTPEHHHUX CHCTEM

TCHJ’IOHOTp€6.HeHI/I$[.

14.3. 3anyck pacyeTa

I[J'IH 3allyCKa KOMMYTAallUOHHBIX 3a/a4:

1.
BrimonauTte KOMaHAy ITIaBHOTO MeHIO 3adauu|Kommymayuonnvie 3a0auu I HaXXMUTE KHOIKY b
aHeNu UHCTpyMeHToB. [losiBuTCst inanoroBoe okHO Kommymayuonnwie 3adauu, (Puc.14.1).
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AHanu3 nepexyItoYeHui

KommyTaunoHHble 338341 X
MpUMER TENNOEOR CETH
AHanMs nepeknoyeHul | MNouck B cnoe nognoskke g
Crvcok nepernioyastels ofbekTos CETH
K. moy Tun HeficTeWe E]
(=]
[ BrINoAHWTE ] [ HacTpoliku ] [ Crpaeka ] [ JakphiTe ]

Pucynok 14.1. Inanor « KoMmmyTanmoHHbIE 3212491

2.
Haxxmute xkHOTIKY C7noil... M B TIOSBUBIIEMCS nuanoropoM okae (Puc.14.2) ¢ moMompro JeBOi KHOMKA
MBIIIY BBIOEpUTE CIOH TeroBoii cetd. Haxxmure kHonky OK.
Beibepute cnoi ceTh ? 23
KBapTanbl 0K
[7] Nokazsizate WveHa Patinos
Pucynok 14.2. luanor Bpioopa cJios
3

Haxxmure knonky OK. Jlajiee MOXHO NMPOBECTH aHAnu3 rnepeximodennit (cMm. pasgen 14.4 «AHanus
MepeKIIIOYEeHIHY, cTp.185) uiaM nouck B cioe-moutoxkke (cM. pazaen 14.5 «Ilouck B ciioe-noAIoXKe,
cTp.188).

14.4. AHanNn3 nepeKknr4YeHUn

[Tpu ananmu3e MepeKIIIOYeHUH OnpeaesieTCs, Kakue 00BEKTHI ITOTAAAI0T O] OTKITFOUEHIS, U BKITIOYAET B ceOs:
m BriBox nH(bOpMAamy o OTKIIIOYEHHBIM 00BEKTaM CETH;

B pacyeT 00BEMOB BHYTPCHHUX CUCTEM TCHJ’IOHO’I‘pG6J’ICHI/Iﬂ 1 HAarpy3ok Ha CUCTEMbI TCHJ’IOHOTpe6J'IeHI/IH apu
JaHHBIX U3BMCHCHHAX B CCTU,

B 0TOOpaXkKeHHE Pe3yJIbTATOB pacueTa Ha KapTe B BUJIC TEMAaTHYECKOM paCKpacKH;

B BBIBOJI TAOJUYHBIX JaHHBIX B OTYET, C MOCIEAYIOIISH BO3MOKHOCTBIO HX MEYaTH, Kkcrnopra B hopmat MS
Excel iz HTML.
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KOMMyTaHI/IOHHLIC 3aJa4yu

14.4.1. 3anycK aHanusa nepexknrYeHumn

Jnst 3amycka AHanm3a nepeKIroueHu:
1. 3amycrure KommyTtarmonssie 3agaqn (cMm. pasaen 14.3 «3amyck pacueray, crp.184);
2. Bribepute BKIaIKy AHanu3 nepexniouenuil;

3. Haxwmure xuonky Hacmpoiiku 1js BeI30Ba quajora HacTpoek nporpammbl (IToapoGHee 0 HACTpoiike
cMm. pazmen 14.6 «Hactpoiikn», ctp.188);

4.
B pexume Brimenuts §I6epme Ha KapTe 3alopHOE YCTPOHCTBO (Y9acToK), Ui KOTOpPOro Oyder
HPOM3BOANTECS OTKIIFOUEHHE (CIIOH IIPH 3TOM JIOJDKEH OBITH AKTUBHBIM, JINOO yIepIKUBAWTE IPH BBIICICHUN
o6bekra kiaBuiu Ctrl+Shift);

2R .
Haxxmure KHOTIKY nanesd. BoiOpaHHbIN 00BEKT JOOABUTCS B CIIUCOK MEPEKITIOUAEMbIX 0OBEKTOB CETH
B auanoroBoM okue. (Puc.14.3).

KomMmyTaumoHHEIE 33834K -aX
CUCTEME LWEHT Panks0EaHHOM D TENNDCHAGKEHW
AHAMME NepernodeHl | oMok B CA0E NOANGKEE »
CnMcok Nepekniyaskbls OFEEKTOE CETH

Kooy Tun JencTewe
=) JaEHHKA BeknouMTE
[ BrinonHuTe ] [ Hactpokitu ] [ Cnpaeka ] [ dakpeme ]

Pucynok 14.3. Cniucok nepex.ioyaeMbiX 00beKTOB

IMocre BEIOOpa HA KAapTe aBTOMATHYECKH OTOOPA3UTCS B BUJIE PACKPACKH PACUYETHAS 30HA OTKITIOYEHHBIX
yuactkoB cetu. (Puc.14.4).

Pucynok 14.4. Oro0pakeHue OTK/JIIOYEHNH HA KapTe

(= ]

I[J'ISI yYAajieHud 00BEKTa U3 CIIHCKA BBIJACINTL €T0 B CIIMCKE U HAXKATH KHOIIKY . HpI/I NEePEABUIKCHN N
IO CIIMCKY, Ha KapTC aBTOMATUYCCKU BBIACIIACTCSA COOTBCTCTByIOIIII/Iﬁ O6’I>CKT;
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AHanu3 nepexyItoYeHui

6. BriOepute B none Jeiicmeue HeooxoaumMblii Bu nepekimodenus (Puc.14.5). DTOT MyHKT BBIIOIHATE IPU
HEOOXOANMOCTH.

*

KOMM)‘TELI,HCIHHbIE Iagaqn

[pMkER TENN0E0NH CETH Cnoii...

-

AHaMME NEpekMOYEHAN | [TOWCK B CA0S NOgADHEKES

Cnucor Nepekoyastels ofEEKTOE CETH

Koy Tun HefcTere

£185 Ja0EHHES Waonuposare ot MCTUHHHKB% —
187 2a0EHHES CTktoHEHD -

189 Sageuwea OTe.AkYEHD E

| B InoaHuTE | | Hactpoiiku | | Cnpaeka | | 3akpeTE |

Pucynok 14.5. Pa6ora B okHe KoMmMyTanuoHHble 3a1a4u

Bunpl nepexitoueHnii:
B BxJounTh - PeXUM 00BEKTa yCTaHaBIMBACTCS HA « BKiIIo4en»;
B BrikJiounTh - PexuM 00beKTa ycTaHaBIHBAETCS Ha « BBIKITIOUEHY;

B /[30JIMPOBATE OT MCTOUHMKAE - PekuMm o0beKTa ycTaHaBiuBaeTcs Ha «Bwikimoueny. [Ipu sTom
ABTOMATHYECKU JJOOABISICTCS B CITUCOK U [IEPEBOTUTCS B PEIKUM OTKITFOUCHHS BCS H30IUPYIOIIAst O0bEKT
OT UCTOYHHMKA 3allopHasi apMaTypa;

N OTKJIOUMTEL OT MCTOUYHMKA - Pexum oObekTa ycraHaBiuBaercst Ha «Bpiximouen». [Ipu stom
ABTOMATHYECKH 100aBISIETCS B CIIMCOK M TIEPEBOJUTCSI B PEXKHUM OTKJIIOUEHHS BCSI OTKIIFOYAIOIIAST O0BEKT
OT UCTOYHHKA 3aTIOPHAs apMaTypa.

7. HaxmMute KHONKY Boitnonnums. B pesynbrare BBITONHEHHS 3a1adu nosButcs Opoysep Ilpocmomp
pesyavmama, cojiepxaiinii TabindHble JaHHble pe3ynbTaToB pacuera (Puc.14.6). [loxpobHee o pabore ¢
Opoy3epoM pe3ysIbTaToB pacuera cM. paszaen 14.8 «I[IpocMoTp pe3yabTaToB pacueTay, ctp.194. Briaaku
Opay3epa cozieprkaT TaOIUIIBI ITOMABIIHX 110 OTKITIOUCHHE OOBEKTOB CETH 1 UTOTOBBIE 3HAYEHHS PE3YIIbTaTOB

pacyera.

MpocmoTp pesyneTata - X
I
MNotpedurent - 3naHuA | Tennoean kamepa | MNotpedurens | Mroroeeie sHadveHma s
Maparmetp SHaveHHe

i e BO0kI B NOAAMWEM TR, , KYG.M i 0160339

Offber B0kl B OSPETHOM TR., KYG. 0160339
PacyerHan Harpyzka Ha oronneque, Meandy 0918000
PacyeTHan Harpyaka Ha BeHTHAALMI, [Randy 0.000000
PacyeTHan cpeaHas Harpyska Ha TBC, Mkandy 0.190700
Offber B0kl B CUCTEME STOMAEHWA, KYS.t 19.785600
Jffber E0OkEI B CHCTEME BEHTHAALMM, KYG.M 0.000000
Offber Eoabl B cucTeme [BLC, kyt.m 1.140600
CyrrapHEIR ofbem Bodkl, KYd. m 21.246878

Pucynok 14.6. OxkHo pe3yJibTaTOB pacuera

[Tpu HEOOXOAMMOCTH MOXKHO yJTAINTH PACKPACKY C KaPTHI C TOMOIIBI0 KHOIIKH ‘i’
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14.5. NMouck B cnoe-noanoxke

[To3BomsieT OCYHIECTBUThL IMOUCK B 3aJJaHHOM CJIOC (06LIKIHO clon 3HaHHﬁ) - IIOAJIOXKKC 06T)€KTOB,
MECTOIIOJIOKECHUE KOTOPBIX COBMAAACT C MECTOIIOJIOKECHUEM HOT‘peGI/ITeHeﬁ B CJIOC CCTH. Pe3yJ’ILTaTLI IIOUCKa
0T06pa>1<a}0Tc;1 Ha KapTe€ B BUIAC TeMaTHIECKON packpacku 00BEKTOB CJIOA-TIOJJIOKKH M BBIBOIATCA B OTYCT.

1. Buibepute Bknanky Iouck é cnoe noodnosicke.

KommyTaunoHHElE 23gaum _ax
MpHMep TENNOBOH CETK Cro#i..
AHANMS NepekMoyeHWi | Mook B cnoe NoLnoxke 4
YuuTbiBaTs noTpedTe nes:

@ Brexs TﬁTH Mz rpynnet Mz crnmcka
Koo Tun Pestira +
]
| BeinanHuTE | | Hactpoiikm | | Cnpaeka | | JakpeTe

Pucynok 14.7. OxHo noucka cjiosi B HoAJI0KKe

2. Bribepute C HOMOIIBIO NepeKItouaTenei Yuumesieams nompeoumeneit HeoOX0IMMBbIE YCIOBUS OUCKA.

m Bcex ¢ cemu— novck OyJeT OCyIIECTBISATCS ISl BCEX MOTPEOUTENEH B CIIOE CETH, TOTOTHUTEIBHBIX
HACTPOEK MPOM3BOIUTH HE HAZ0, H MOXKHO Cpa3y MPOU3BOIUTH MTOUCK;

m U3 zpynnbi— niouck OyaeT OCYIIECTBIATLCS I MOTpeOUTeNIeH, BXOIIINX B TEKYIIYIO TPYIIY B CIIO€
ceTH;

m U3 cnucka — NOUCK OyIeT OCYUIECTBIATHCS Ul MOTpeOuTeNell, KOTOPBIX IOJNb30BaTeNb JO0OABUT B

cnucoK. J1J1si 3TOTO ClieyeT BBIISIUTD B PEXKUME N ha KapTe noTpeduTesIsl, 115l KOTOPOro HEOOXOIUMO
NIpOU3BECTH NOUCK. HaxkmaTh KHOIIKY + Ha TaHeNu auajnora. BeibpanHslii moTpeOuTens 106aBUTCS
B CIMCOK B THAJIOTOBOM OKHE. TakuM ke 00pa3om 100aBbTE B CIIMCOK BCEX HEOOXOIMMBIX JIJIS TOMCKA
notpeduteneit (IlogpoGHee o padote co crmckoMm cM. pasznen 14.7 «Paborta co CITUCKOM OOBEKTOBY,
ctp.193).

3. HaxxmuTte kHOTIKY Bbinonnums.

14.6. HacTtpounku

s Be130Ba quanora Hacmpoiiku:

m 3anycture KoMMyTallMOHHBIE 3812491 (I'E , cM. pazzen 14.3 «3amyck pacueray, ctp.184);

m Haxxmure knonky Hacmpoiixa (Puc.14.8).
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Hactpoiiku

KommyTaunoHHbIe 338341 _aX
|'rer|nu:u:ETb Coid...
“AHanus nepekaueHui | Mouck B cioe nognokke | g |
Crvcok nepernioyastels ofbekTos CETH
K. moy | Tun | HeficTeWe E]
(=]
[ BrINoAHWTE ][ HacTpoliku ] [ Crpaeka ] [ JakphiTe ]

Pucynok 14.8. HacTpoiiku KOMMYTallMOHHBIX 32124

OTKpBIBIIAACS THAOT HACTPOCK HMEET CICAYIONINE BKIIAIKH:

14.6.1. Cnou ceTun

B crinicke Botoepume cnoii cemu BoIOSpUTE HYXKHBIH CIOH ceTH 1 yKaxkute BU ceT (Tensiosas ceThb) B
criicKe Bolbepume 6ud cemu Ut IPABIIBHOTO pacyueTa HTOTOBBIX 3HaueHui, (Puc.14.9).

Hactpoitkm [ & |

Cnoi ceTH |ﬂHanM3 nepekmaueHi | Cook nognoska | Packpacka I HASF‘l

Brifiepure cnoli ceTu:

[ TMpHrER TENNDEOA CETH -

BriepuTe Bun caTH:

B DﬂDnDUBDﬂHa%ETb

Jpyrod Twn...

ED.HHMleI HIMEPEHWA!

Tenaoetie Harpysk | Mkandy M

[ ] ][ OtreHa ][HDMMEHMTb] [ Cnpaeka ]

Pucynok 14.9. Bkaaaka «Caoii cerm» nuasiora «Hacrpoiikm»
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14.6.2. AHanu3 nepeknrYeHUn

Hacrpodixm

Coacit cetu | AHanus nepermaueniil | Cnof nognoska | Packpacka I H.-’-‘«SF'l

Brifepure THNE OFLEKTOB CETH, Y4aCTEYIOWHE B aHanMse

-] MeTauHuk -
-] Tennoean kamepa

- [ Norpedimens

- ] HacocHas cTaHum
-] 3anemska k
- [ YHuacTru

Nrmecs s sl nezaa

m

,ﬂDCTHI'IHbIE nonaa: Mona oA EeEoaa;

Horep UcTouHWES - - HaMrMEHDBAHME HACOCHOM CTaHLMM
MeonesMyeckan oTMETEE, M L b apk.a Hacoca Ha NOAAKLLEN

Hanop Hacooa Ha Nofakiler Tpyt| = b aprka Hacooa Ha odparHoM
Hanop Hacoca Ha odp. TpySonp-oe,
Hanop Ha BX0dg B HACOCHYK & Nl
Hanop Ha exooe B HacocHy B obp
Hanop Ha BbIXOAE W3 HACOCHOM B N
£

HEII'IDD H3 BbIX00E M3 HACOCHOR B O
Mo omiiim o mmmmimeim e e —m o

Henonesosars cooi noanoskey

[ 0K ] [ OTreHa ] [ I'IpMMEHMTb] [ Cnpaeka

Pucynok 14.10. HacTpoiika anajin3a nepekjaro4YeHui

B cnicke Bbtéepume munvl 00beKmoe cemu, yuacmeyrouiue 6 anaiusze 0T06pa)KaeTCH MEPCUCHDb BCEX TUIIOB
JUIA BBI6paHHOFO CJI04 CCTH. HJ'DI TOT'0 YTOOBI OHpe,Z[eHeHHLIﬁ THII 3JICMCHTOB CETHU BOLICII B OTYCT IO ITOUCKY
W3MCHCHHUH B CCTH, HGO6XO}II/IMO BKJIFOUHUTH €TI0 B CITMCKEC THUIIOB U BblﬁpaTI) HYKHBIC ITOJIA UIA BBIBOJA B OTUET.

I[J'I?[ BKJIFOUCHHA THUIIA B OTUECT C IIOMOULIBIO JIEBOM KHOIKH MBIIIH YCTaHOBUTE (bHa)I(OK pAAOM C HYXHBIM
obwsekrom (Puc.14.10).

I1pu BBIAETIEHNN Ha3BaHUS OOBEKTA B BEpXHEH 4acTH OKHa, B cIIMCKe Jocmynnble noisa 0TOOpa3sUTCs CIIUCOK
BCEX TI0JIeH 0a3bl JaHHBIX BHIOPAHHOTO 00BEKTA, KOTOPhIE MOTYT OBITh BKJIIOYEHBI B oTueT. B criicke ITons
0715 6b1600a OTOOPA3UTCS CIMCOK I10JICH, KOTOPbIe OBIIIM BBIOPAHBI A7 BKIIIOUECHHUS B OTYET.

I[J'I?[ BKJIFOYCHUS HYKHBIX IOJICH B OTYET CJICAYCT BbIACINUTDL H606XOZ[I/IMLIC I10JIA B JICBOM CIIMCKE, U HAXKATh

>

KHOTIKY . BeiOpannsie mouist mepeliayT B npaBblif crircok. it Toro 4To0bl 100aBUThH cpasy Bce MO
HY’KHO HaXaTh KHOTIKY » . 11 Haobopor, ¢ moMomIp0 KHOIIOK " « TI0JIST YIOAISIFOTCS. U3 TIPaBoOTO
CIIHCKaA.
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Hactpoiiku

14.6.3. Cnowv noanoxka

Hacrpoikm P

Cnof ceti I AHanus nepetnovenyi | CNof noanoxka | Packpacka I H.t’-‘-.SF'|

[=- Choit nognoskka -
i e Keaprank
3naHua

m

=) Conit ceTu

JocTynHee nong; Mona anA epiB0GA:

Curagon goma K.eapran

Anpec Hmua

Kog yamue Horep goma

Kog 34 Koprnyc

FonuyecTen aTated MpHHagnekHOCTE

K.odkbl Y3108 NOAK MKYEHUA NOTP. - OScAy#MBAIOW AR OpraHUSALHA

BLIBOAMTE OT4ET

[7] PasgeneHeli aTusT no peskirand

[ QK. ] [ OTreHa ] [ I'IpHMEHHTb] [ Cnpaeka

Pucynok 14.11. HacTpoiika c/1051-I01J105KKHU

Croi-moaIokKKa — 3TO CJI0H, B KOTOPOM OY/IeT OCYIIECTBIIATHCS MOUCK U pacKpacka 00bEKTOB, MOMAIAOIIHX
ot motpeduteeit cetu. (OOBIYHO CIIOMH 3MaHK).

I[J'ISI BLI60pa CJIOA MOMJIOKKHU CICAYCT YCTAHOBUTH (bnamox psaaoM € Tpe6yeMHM CJIOCM B BCPXHCEM CIIUCKE
BKJIIAKH.

OO6BEKTHI BEIOPAHHOTO CJIOS TIOUTONKH OYIyT pacKpalieHsl B 3aBHCHMOCTH OT COCTOSIHHSI TOTPEeOHTEs
HU300paKEHHOTO Ha TOM 00BEKTE, HAIPUMED, 3aHUs Oy Iy T OKPAIIEHbI 10,1 BEIKJIFOUEHHBIMH TOTPEOUTEIAME
(cMm. Puc.14.12).

=
r . .

]

|

Pucynok 14.12. OTro0pakeHune OTKJII0YeHUI HA TEeMaTHYeCKOI pacKpacke

Jnst Toro 4to0Bl MOJMY4YHUTh MH(DOPMALUIO O 3AAHUSX, MOMABLIMX IO/ OTKIIOYEHHE CIIETyeT YCTaHOBHThH
¢dnaxox Beteooums omuem.

,HJ'IH TOr0 4TOOBI MOJYYHUTDH I/IH(i)OpMaHI/IIO 10 00BEKTaM U3 CJIOs TMOAJIOKKHU CJICAYET BBIACINUTH KYpCOPOM
Ha3BaHHUC CJI0A ITOAJIOXKH, B CITMCKE ,ZIocmynnbte noA BKIAOKU OTOGpaS}ITBC}I 10JI1, KOTOPBIC MOTYT OBITH
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KOMMyTaHI/IOHHLIC 3aJa4yu

nobaBneHsl B otueT. B criicke IToia 015 6b1600a 0TOOPA3UTCSI CIIMCOK TIOJICH, KOTOpPBhIe ObLTH BBIOPAHBI JJIS
BKITIOYCHUS B OTYET.

I[JIS[ BKITFOUYCHUS HYXKHBIX MOJIEH B OTYET BBIJICIINUTEC ITOJIAA B CITMCKE ,ZIocmyngte noaA N1 HAXKMUTE KHOIIKY

>

. Beibpannsie mons neperinyT B crricok Ilons 0na ewviéoda. i Toro 4T006 J0OABUTH Cpasy BCE MO

»> < «

HAOXMHUTE KHOIIKY A HaO60pOT, BbI MOKETC C IOMOIIBKO KHOITIOK n yAaJATh II0JISI U3 IPaBOIO
CIIMCKa.

IIpu ycranoBneHHOM (uaxkke Pazdenshsiii omuem no pexcumam B Opoysepe IIpocmomp pesynomama
Pe3yNbTaThl IOMCKA IPYIIIUPYIOTCS B OTAEIbHBIC TaOJIHIBI, B 3aBUCMOCTH OT PEKMMOB NOTpeOUTEIEH.

14.6.4. Packpacka

Hacrpoiixm P
| ok ceTi I AHANMS NEPEK0YEHHR I Cnoi no.unonmal Fackpacra | H.-’-‘«SF'l
Fackpacka cnoa nognoske no COCTOAHMID NOTPEGMTENERN CETH
BniodeH BriknoueH He onpeneneq
Fackpacka oTkmoveHHE R MS0IMPOEaHEL Y4ACTKOE CETH
[ 0K ] [ OTreHa ] [ [prEHTE ] [ Cnpaeka

Pucynok 14.13. HacTtpoiika pacKpackH cJ10s1 NOIJI0KKH

B BepxHeii uacTu quanora noj CTpoKoil Packpacka cnosa noonodicKu o COCMOAHUIO nompedumeneii cemu
33Jal0TCAd CTHJIM WM [IBETa 3aJMBKH IUIONMAJHBIX OOBEKTOB CJIOS MOAJIOXKH B 3aBHCHMOCTH OT PEXHMa
COOTBETCTBYIOLINX IMOTpebuTeneil. 3aJaHHbIN CTHIIb JUISI COCTOSIHUS HCIIONB3YETCS TONBKO IPH YCTAHOBKE
coOTBeTCTBYIOIIEro (raxkka. st 3aJaHus CTHIISL M [[BETa 3JTMBKH HY)KHOTO PEeXHMMa HAXKMUTE KHONKY MO
Ha3BaHUEM COCTOsIHUS. B oTkphiBIIeMcst quanore (cM. Puc.14.14) BeiOepute Hy)XKHBIE TAPAMETPBL.

CTinb 38NMEKH ¥ =
Ofpazew;
Leer: —@
Yaop; I -
[ 1] l’ OtreHa ][ Crpaeka ]

Pucynok 14.14. Hactpoiika packpacky nJoIaIHbIX 00bEKTOB

Pexxum He onpedenen cOOTBETCTBYET CUTYaIlMH, KOTa Ha OJMH OOBEKT CII0S TTO0UIOKKH IO aeT HECKOJIBKO
HOTpeOuTeNel ¢ pa3HBIMH PEXXUMaMHU.

[Ipu ycraHoBke ¢naxka Packpacka omrnioueHHbIX/U301UPOBAHHBIX YUACHIKOG Cemu TakxKe 3a1aeTcs 3a1aTh
CTHJIb U IIBET YYACTKOB CETH OTKJIFOUCHHBIX/U30JIMPOBAHHBIX OT UCTOYHHUKOB. J{JIs 3a1aHUs] HY)KHOTO CTHIIS
W [IB€Ta HAXXKMHTE KHONIKY o[ (iiaxkkoM. B mosiBHBIIEMcst Auanore BRIOEpUTE HYKHBIE TapaMeTPBI.
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Pa6Gora co cniuckoM 0OBbEKTOB

14.7.

Crunb AuHMKM PG

r—

O8paszew;
lger. - N\

Pucynok 14.15. Packpacka OTK/I1I04€HHBIX/M30JIMPOBAHHBIX YYACTKOB CeTH

PaboTta co cnMCKOM O0BbLeKTOB

B crnmcok 00bEKTOB BEI MOXKETE Z[OGaBJ'IHTL HeOGXO}II/IMLIe 0OBEKTHI U3 aKTUBHOI'O CJIOSI KapThlI. HJ'IH 3TOI0
Hajo0:

1.
B pexume Boigenuts 1516epme Ha KapTe 3alopHOE YCTPOMCTBO (Y4acTOK), Ui KOTOPOro Oyaer
MIPOU3BOIUTHCS OTKJIFOUCHHE (CIIOM MPH 3TOM JOJDKSH ObITh aKTUBHBIM, B IPOTUBHOM CiIydae TpeOyeTcs
yAepXKHUBATh U BbineneHnu oobekra Ctrl+Shift);
2. +

Haxxmute KHOIIKY . O6BeKT 100aBUTCA B CIIUCOK.

Jng ynanenust o0beKTa U3 CIUCKa:

1. BriOepuTe ero B CIHCKE;

2. —
Haxatp kHOIIKY IL'

[Tpn mepenBWKeHNH 1O CIHCKY, HA KapTe aBTOMAaTHYECKH BBIACISAETCS COOTBETCTBYMOHMMH 00bekT. Ecim
00BEKT He TOTMaJaeT B BUANMYIO 00J1acTb KapThl, TO BHJ yCTaHABJINBAETCS TaKMM 00pa3oM, YTOOBI 0OBEKT
OKa3aJcs B LIEHTPE KapThl.

B
Tpu BBIOGPAHHO# BKIAKe AHAIU3 nEPeKnIouenuil, C TTOMOIIBIO KHOTIOK == 11 j BBl MOKETE IIPOCMOTPETH
M pacrevaraTb OTYET IO CHHCKY 00BekToB. [lons uis MOATOTOBKM oT4eTa OepyTcs W3 HACTPOEK
COOTBETCTBYMOIIETO THIa 00bekTa ceTr ([loapoOHee 0 HAaCTpOliKke aHAIU3a EPEKITIOUEHIE cM. pasaen 14.4
«AHaIM3 nepeKITIoUeHui», ¢Tp.185).
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KOMMyTaLII/IOHHLIe 3aJa4yu

C By A @] 100% - | 3akpuTs

Jangemxka

187 3ATEITHKA

3agBmEKa

3ATEITHKA
SENEIDKEA

PucyHnok 14.16. OT4eT 1o CNUCKY OTKJII0YaeMbIX 00bEKTOB

14.8. NpocMoTp pe3ynbTaToB pacyeTa

ITocne 3amycka aHaiu3a MEPEKIOYCHUN Ha JKpaHE Cpa3y MOSBJIACTCS OKHO C pe3yjbTaTaMH pacyerTa,
moka3aHHoe Ha Puc.14.17. Briaaku OKHa COAEpKaT TaOJHUIIBI MOMABIIKMX O] OTKIIFOYCHHE 0OBEKTOB CETU
(ecnu yka3zaHo B HACTPOWKAX) M UTOTOBBIE 3HAYEHUSI PE3YJIbTATOB pacuera.

MpocmoTp pesyneTata - ax
e

| Norpedimens - 3aanua | Tennosan kamepa | Morpetirens | Mroroesie sHaverus | '
MaparteTp JHaueHKe |

Offeem BoObl B NOGIKOWEM TR, KYE.M 01603323

Ofeer Bob! B DOPATHOM Tp., KYO.M 0160339

PacyerHan Harpyska Ha oronneque, [eandy 0.916000

PacueTHan HarpysKa Ha esHTUNALMID, [Ean/y 10.000000

PacyeTHaA cpegHAn Harpyska Ha FBC, Mkandy 0190100

Ofeer BOOE! B CHOTENME OTOMNEHMA, KyYd.M 19.785600

Oltfeer BOOEI B CHCTEME BEHTHAALMM, KYG. 1 0.000000

Offber Bogkl B cueTere TBC, kyd.m 1.140800

CyrdrdapHbIl otk BOAkl, EYE. b 21.246878

Pucynok 14.17. OkHO pe3yJIbTATOB pacyera

14.8.1. HaBurauus

OxHo IIpocmomp pesynemama CONEPKUT TaOJIMYHbIE JAaHHBIE PE3yJbTATOB pacyera, a TakKe TaOJHIbI
MOTABIINX IO OTKJIIOYEHHUS 00BeKTOB. J{JIs TOTO, YTOOBI CHeNaTh aKTHBHON HY)KHYIO TAOJUIY MICTYKOM
JICBOH KHOTIKOW MBIIIN BEIOEPHUTE COOTBETCTBYIOIIYIO BKIANKY, Hanpumep, Ilompedumens, Kak moka3aHo Ha
Puc.14.18.
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IIpocMoTp pe3yabTaToB pacuera

MpocmoTp pesynetata

—aX

-

MNoTpeturent - 3aanuA | Tennoead kamepa | MNotpeturent | MTorosele sHaveHuA s
Pesir Aapec yzna BEOLE HawreH... | Pacuet... | Pacuer... | Hucno sutenel | Kea
Beicmouen Thuky  0.249 0.0687
BrimoveH  yn. NomoHocosa 45 I:}Ta’u. HLH. 0.243 0.0647 105
BrimoweH  gnflomoHocosa 48 T/ s 0418 0.0567 105

Pucynok 14.18. ITouck BBIKJIIOYEHHOT0 00bEKTa HA KapTe

HpI/I BBIJACJICHUH 3aIIMCH B Ta6m/1ue, Ha KapT€ aBTOMAaTUYCCKU BBIACIIACTCA COOTBCTCTByIOH_lI/Iﬁ 00bekT. Ecnu

00BEKT He ToNaJaeT B BUAUMYIO 00JacTh KapThl, TO BHJ] yCTAHABINBACTCS TAKUM 00pa3oM, 4TOObI 0OBEKT
OKa3aJICs B LICHTPE KapThL.

14.8.2. NMNevyaTb OoTYeETAa

I[J'I?I CO3aaHHUA OTYCTA I10 TaOJIUYHBIM JAHHBIM PE€3YJbTATOB pacyeTa :

1. Tlepeiinute Ha HyXHYIO0 BKIaaky. (Ilompeoumens, Hmozosvie 3nauenunv t.1.);

2.

Haxxmute kHONIKY g . ITosiBuTCst Muanior co3aanus ordera. (M. Puc.14.19).

Oruer 28

W a5noHE! oTyeToE:

| [CTaHaapTHEH) -

Hoekw... HameHiTe. .. Ypamime

|§ MNevare | ||ﬁ nDDCMDTD| | OTrmena

Pucynok 14.19. /Tuajior co3gaHusi oT4eTa

3. Iy mpeABapUTENbHOTO IIPOCMOTPa OTYETa HAKMUTE KHOTIKY IIpocmomp . JIns nedatn oTdeTa Ha)KMHUTE
kHOuKy Ieuamo.

14.8.3. AkcnopTt B MS Excel

Jli1st oKcmopTa B 3NeKTpoHHY 0 Tabmuiny MS Excel Tabnu4HbIX TaHHBIX pe3yJIbTaTOB pacyeTa:

1.
HaxxMute KHOMKY E . IMosiButcst auanor skcnopra B MS Excel. (cm. Puc.14.20).
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KOMMyTaHI/IOHHLIC 3aJa4yu

Sxkcnept & Excel P
Ll afinoHEl oTYETOE:
l [CTaHgapTHEIH] -
Hoekli... Wataenure... Yganure

MyTk K kHUre Excel:

D:hothcet, xlz

Hraa nucra:

1

’ CoxpaHuTe l [& I'IpDCMDTpI [ OtreHa ]

Pucynok 14.20. /Iuajor 3xcnopra B Excel

2. B crpoke ITyms k knuze Excel naxxmute kHONIKY Q030p M yKaXKHUTE MyTh U UMSI coXpaHsemoro daiina. B
none Mmsa aucmasBenuTe MMs JIMCTA, B KOTOPBIH OyIyT COXpaHEeHBI IaHHBIE;

3. Jl1g mpeaBapUTeNbHOTO MPOCMOTPA OTYETa HAKMUTE KHONIKY IIpocmomp;

4. Haxwure kHonky Coxpanumsg.

14.8.4. kcnopt B HTML

Jus sxcrmopta B HTML ctpanruity TaOMHIHBIX JaHHBIX pE3yJIETAaTOB pacueTa:

1. 5
HaxmuTe KHOTIKY ﬁ . [ostBuTest quanor skcnopra B HTML. (em. Puc.14.21).
Jxkcnopt 8 HTML G
Wl afinoHe! oTeToE:
@ [ [CTaHnapTHEIA] -
HoBeIA... HsteHuITE. .. HpanuTe
Hraa draiina:

C:hhouges

’ CoxpaHuTe l [& I'IpDCMDTpI [ OtreHa ]

Pucynok 14.21. Inanor s3xcnoprta B Html

2. B crpoxe Umsa ¢haiina Haxxmute KHONIKY Q030py yKakKUTe IyTh U UMs1 co3aBaemoro HTML-cdaiina;
3. Jl14 mpenBapUTENIBbHOTO TPOCMOTPA OTYETAa HAXKMUTE KHONIKY JIpocmomp;

4. Haxwmure kHotiky Coxpanums.
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naBa 15. Nbe3omeTpuyecknm rpacpumk

OnmHMM n3 OCHOBHBIX HMHCTPYMCHTOB aHAlM3a pE3yJbTAaTOB PAcueTOB AT TEIUIOBBIX CETEH SIBISIETCS
Ibe30METpUYEcKUi Tpaduk. ITOT rpaduk H300paXkaeT JIMHUM M3MEHEHUs IaBJICHUs B y3/aX CETH IO
BBIOpAaHHOMY MapHIPyTy, HallpuMep, OT UICTOYHUKA JI0 OTHOTO U3 MOTpeOuTEIeH.

15.1.

ITre30meTpruecknii rpad MK CTPOUTCS 10 YKa3aHHOMY ITyTH. [1yTh yKa3pIBaeTCst aBTOMAaTHIECKH, TOCTATOUHO
OTIPENICTUTh €T0 HAaYaJ bHBIM W KOHEYHBIH y3mbl. Eciu myTed oT omHOTO y3/ma A0 IPYroro MOXKeT OBITh
HECKOJIbKO, TO I10 YMOJIYa€HUIO Iy Th BBIOMPAETCS CaMblii KOPOTKHUI, B TOM CIIydae €CJIU Hy>KeH JPyrou myTb,
TO HAaJI0 YKa3aTh IPOMEXKYTOUYHBIE Y3TIbI.

MocTpoeHue Nbe3aomeTpuyeckoro rpacpuka

JJist TOTO 9YTOOBI IIOCTPOUTH MTBE30METPHUECKIH rpaduK:

1.

w

Haxxmure Ha maHenn HaBUT'AlWUHW KHOIIKY Ilouck myTH )

. INopBenute Kypcop MBIIIN K HAYaIbHOMY 00BEKTY (HanpuMep, K Hacocy) M Ha)KMHUTE JIEBYIO KHOIIKY MBIIIIH,

MOCJIE Yero Ha BBIOPAHHOM 00beKTe OY/ET yCTaHOBJIEH KpacHbIi (raxok (cM. Puc.15.1a);

. Ilenukom JieBOM KHOMKOHN MBIIIM MOCTaBbTe (HIaKOK Ha KOHCUYHOM OOBEKTE (HampuMep, MpoOIeMHOM

norpebutene). [Ipu cyiiecTBOBaHUM HECKOJIBKUX MapIIPYTOB A0 KOHEUHOIO y3ja (B KOJBLEBBIX CETSX)
yCTaHOBHTE (DIaXKKH Ha MMPOMEXYTOUHBIX y371ax ceT (cM. Puc.15.1b). Takxke MOKHO yKa3aTh y4acTKH,
10 KOTOPBIM He OyneT mpoxoauTh MapmpyT. st atoro, yaepxkusas kinasunry Ctrl, menxHuTe neBoit
KHOITKOM MBIILH [0 TEM Y4acTKaM, [0 KOTOPBIM He Oy/eT NPOXOUTh MapUIPYT, OHU OTMETSATCS KPaCHBIM
KpPECTUKOM,;

. [omBeauTe Kypcop K KOHEYHOMY Y3y M YCTaHOBUTE ()IaXKOK JBOMHBIM HAXKATHUEM JICBOH KHOITKU MBIIITH,

B pe3yJbTaTe Ha KOHEYHOM y3Jie OyAeT yCTaHOBIJIEH ()Ia)KOK, a BEIOpaHHBIM MapLIpyT JUIs TIOCTPOCHUS
rpaduka BRICBETUTCS KpacHBIM 1BeTOM (cM. Puc.15.1 ¢);

a) by £) {

5.

Pucynok 15.1. [locTpoeHue nbe3omMeTpu4eckoro rpaguka

Haxwure xHoOmky Ilvezomempuueckuii zpaguk = JUIsL TIOCTPOEHUS TpadrKa U OTKPBITUS OKHA
nbe3oMerpudeckoro rpapuka (cMm. Puc.15.2).
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[Tre30meTprueckuii rpaduk

Nawens 0Bnacts AuxeiHoro Yaen auneinoro
WHCTPYMENTOB rpadmea rpaduka
Fpadux | --X
Qaitn ~| [#]'> @ 100% v o D 3| & (crawgapTHasn) - @
= 2
70
60
=
a S0
S
g 4
T 3
20 2
10 7 07 T A7 2
0 -
Haumerosanne yana Ceeepran TK-1 K2 TK-21 K22 TK.23 TiywN 4]
feogeanvecras B COTa, M " 10 1 10 10 10 12 13 14 10 20
lanop & o0paTHOM 2 2518 2541 25604 25704 25832 25975 | 26161 27143 28402 2862 =
TpySonposoge, m
Pacnonaraemiii wanop, M €0 59566  $9.05 $8595 58357 55.054 57726 | 57.289 54999 52044 51528
Anuma ysocTea, M 60.75 107.48 7663 10.93 19.08 16.23 236 €118 8064 15.16
[iameTp yyacTra, M 025 0258 0.25 0.425 0.1 0.08 0.08 0.07 0.07 0.05
TioTaps Haroph ® nofiaiciese 0244 0296 026 0138 0175 0185 0281 1205 169 029
TpySonposoge, M
flareps wanopa 8 ofparvom 019 022 0194 01 0128 0143 0188 | 0981 1259 0219 =
I TpyBonposoge, M I I
MnaHka HameHenus : |ﬂepeuew,aeuaa nnaHKa
OBnacte WkaneHoro pasmepa ofinacti Aueitka WransHoro pazmep
rpadura 3ArON0BKA WKANBHOTO rpaduka |06J|anei1 WKANLHOTO W
rpaduka NMHEAHOTD rPaduKoB
Pucynok 15.2. OkHO nbe30MeTpHYeCKOro rpauka
Ha meezomerpryeckom rpaduke 0ToOpakaroTes:
B JIMHUA JaBJICHUA B [IOJAKOIIEM prGOl'IpOBOJIG KpaCHBIM LIBETOM;
N JIMHUS TaBJICHUS B 00paTHOM TpyOOIPOBOIE CHHUM I[BETOM;
B JIMHUA TOBEPXHOCTH 3€MJIN ITYHKTUPOM;
B JIMHUS CTATHYECKOTO HAIopa roiyObIM MyHKTHPOM;
B JIMHUA JaBJICHUSA BCKUIIAHWUA OPaHKEBBIM [IBETOM.
Ipadnx -
Qin » d % 100% v 3 A 3 & Nowmep 3 -
75 & » il » &
70 o o & v & " >
4 ¢ ¢ d < 2 & 4 F
&0 b4 o
%0 ~
= a8 & -
¢ o =~ & @ & .. : i,
524 4 & & 4 & d 2
- |
15
10 7 R
0 .
Hanuencaamee yna Canepwas ™2 ™3 Jagowoa N2 TK-18 ™31 X-30 K29 TR -
TOORRINYECKAR BMCOTA, M " n " 12 " 12 12 12 n
Hanop  o0paTrom 5 = 78 277 & 3
s neiociz z 27384 27568 27626 27774 28017 30.404 31.226 313 |
Pacnonaraeui manop, 37 36201 35823 35696 35383 34341 29,405 27797 2785 1
Lrusms yuacres, v 20 7863 02 10.93 131 26 219 489
AvameTp ysacTa, M 02s 02 015 015 01 008 007 0.05
NoTepu nances B nogatwen 0415 0156 0087 0164 03 3048 0786 0,071
rpySonpoacae. m
SIYRnt HANGES B DERRTIOM 0384 0.182 008 0.148 0243 2387 0822 0.074
TpySonpoacge., M
CaipecTs gt Bof & 0528 0sT7 0808 0.208 0.838 1262 0908 0.407
noA Tp-ae, We -

Pucynok 15.3. [Ipumep nbe30MeTpHYECKOT0 rpaduka

15.1.1. NaHenb MHCTPYMEHTOB Nbe3oMeTpuyeckoro rpaduka

[
& -
# - KHOITKa OOHOBJIEHUs WK fo0aBieHus rpaduka. J{ist BeiOopa HOXKMUTE = U B OTKPBIBLIEMCS] MEHIO
BbIOEpHTE TPEOyeMBIi ITyHKT:
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CoxpaHeHHe Nbe30MEeTPHYECKOro rpaduxa

15.2.

0 O6no6ump IS IEPECTPOCHNUS rpadiKa NOociie N3MEHEHUS Iy TH WU 110CJIe U3MEHEHHUS 1apaMeTpoB;
o Mobasumpnns nodaBieHUs HOBOTO rpaduka K CYLIECTBYIOIIEMY, IIPH ATOM IEPBBIH rpaduk Oyner

OoTO 6pa>1<aTLc;1 3aTCHCHHBIM IIBETOM.

[
- KHOIIKa pa3BopoTa b€30METPUICCKOT'O rpa(i)m(a. MeHsI0TCS MeCTaMM Havyallo M KOHElT myTH rpa(bnxa;

100% .
- n3MeHeHue pa3mepa rpaduxa. s BiOopa pazMepa HaxkaThb ‘= BHIOPATh XKeJaeMbli pa3Mep B

IMPOUECHTAaxX OT UCXOAHOT O,

=)

- KHOTIKa BBIOOpa MPUHTEpA U 3aITyCKa ITe9aTH Mbe30METPUIECKOT0 rpaduka;
u »

- KHOTIIKa MpCABApUTCIIbHOI'O MIPOCMOTPA CTPAHUIBI pACIICUYaThIBACMOI'0 MbE30METPUIECKOT'O rpa(bnxa;

[
3 - KHOITKa PEeJaKTHPOBAHUS MaKeTa CTPAHUIIBI, N3MCHEHHE OPHUEHTALNH JIMCTa, M3MCHEHUS pa3Mepa
MOJIEN CTpaHULIbI;

"W

- KHOTIKA U3MCHCHHMS WK CO3/IaHus mabiioHa rpaduka;

Mpumep 3
- OKHO BBI60pa mabiona MBE30METPUICCKOIO r‘pa(bI/II(a, T BLI60pa HAXXMUTE

314 B OTKPBIBIIIEMCSI MCHIO BBIOCPUTE TPEOYEMBIil 11a0JI0H, TI0 YMOJIYAHUIO UCIOIB3YETCS CTaHIAPTHBIN;

"

= - KHOIIKA COXpAHEHHUs HOBOT'O [1a0JI0Ha THE30METPUIECKOTO IpaduKa;

' - xnonka yaaneHus 1maloHa NMbE30METPHUYECKOro rpaduka. MapupyT CTpOUTCS aBTOMAaTHYECKH,
JIOCTaTOYHO yKa3aTh €r0 HayaJIbHbII U KOHEYHBIN y31bl. Eciiu IyTel OT OAHOrO0 y371a A0 APYroro MOXET
OBITH HECKOJIBKO, TO JOCTATOYHO YKa3aTh PAJ MPOMEXYTOUHBIX Y3JIOB.

CoxpaHeHue nbe3omMeTpuyeckoro rpacdpuka

J131st TOro 4TOOBI ONPEETICHHBIN MTbe30METPUYECKHUil rpadUK BCeraa MOXKHO ObLIIO OTKPBITH H IPOCMOTPETD,
rpaduK MOXHO COXPaHUTH B (DAl

st coxpaHeHus rpaduka:

1. Tlocie mocTpoeHus mbe3oMeTpuueckoro rpaduka BbIOepuUTe B AMANIOTOBOM OKHE Ipaguk MeHio
Daiin|Coxpanums (1551 coxpanenus konuu rpaduka @aiia|Coxpanums Kax),

2. B nosiBUBIIEMCS TMaJIOTOBOM OKHE YKa)XXHUTE IyTh U B CTpoke MMmsa ¢paiinazanate UMs U151 COXPAHIEMOTO
rpaduka;

3. Haxwmute xHonKy Coxpanums.

J1nst OTKpBITHS paHee COXPaHEHHOTO rpaduKa:

1. B auanoroBom oxHe I pagpux BuiGepuTe MyHKT MeHIo Daiin|OmKpvime;

2. B nosiBuBILIEMCSI OKHE yKaxxuTe (a1 Juist OTKPBITHS U HAKMHUTE KHOTIKY OMKpbints.
K coxpansiemomy rpaduky MOxKHO 1006aBUTh KOMMEHTApUi MM IPUMEYaHue, I 3TOTO:
1. B nnanoroBom okHe I paghuk Boibepure nmyHKT MeHI0 Paitn|Bapuanmet,

2. B nosiBuBmieMcst okae Bapuanmut 2pagpuxa naxxmute KHOTNIKY /Jo6asums, TIOCIIE Y€T0 NOSBUTCS OKHO, B
KOTOpOM OyIIeT MpeuIo;keHO BHECTH KOMMEHTApHH K TpaduKy;

3. BBeaurte kOMMeHTapHu, HAXKMHTE KHOTIKY OK;,
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[Tre30meTprueckuii rpaduk

4. Haxwmure KHOIIKY 3aKpblmbI[Hﬂ OKOHYAaHHA BBOJIa KOMMCHTAPUCB.

IToce mo6aBiIeHNsI KOMMEHTAPHUEB TThe30TrpaduK 00A3aTETHHO HAIO COXPAHUTD.

BapwanTel rpagmka

|1

Mrerwpeca ESPHAHTEI

Im

HofaeuTe. .

Ypamime

3areTkH. .

Jakpemh

Pucynok 15.4. Bapuantsl rpaguka

15.3. CoxpaHeHne nbe3oMeTpuyeckoro rpacdpumka
B Ms Word n Excel

st coxpaneHust ibe3omerpuueckoro rpaduka 8 Microsoft Word™ wu Excel™:

1. YroObl cKkOMMpOBaTh BECh Mbe30rpaduK, B TF000M MECTe IIbe30METPUUECKOT0 rpadrika Ha)KMUTE IIPaBYIO
KJIaBUIITy MBIIIIH, TTOCJIE YEr0 B OTKPBIBIIEMCSI KOHTEKCTHOM MEHIO BEIOEpHUTE IyHKT Boidenums gce (cM.
Puc.15.5). B pesynbrare Bech rpaduk BbIISITUTCS PAMKOM.

Tpadu

Hanop, m

Kanuencoamne yira
lecgesuvecean sucoTs,
Hanop & obpaTeom
TpyBonponoge. M
Pacncrarsestus «anop, M
Lpwesa yuacTea, v

Ouamerp yeacrea M
NoTepw HANODH B NOABLGEM
TpySoeponcae, u

NoTepu mancpa & obpaTrom
TpyGonposone. v

CADPOCTS AMMxENES BORM B
noa Tp-ae, mic

CopocTs ABxenun 8Oy &

owin v 8 - & 100% -

A 568 M &8 A TR

A Rat

4 A 3 & nNpwep3 - d
K. 4 » v ® &
< & 4 & e & o o o
e o d b4 & & &
e b4 b4
»~ P )
> é & ‘(‘ v v
8 . & & £ & 2 -
Brgenurs gee Lt
Bwa 4
Cesepman  TX:2 ™3 Jazmwers N2 TK-18 ™*31 ™ Macwms. P
1 " |} 12 n 12 12 "
Kpuesse..
7 27384 27568 27628 2117 28017 20 - Br3
Ceodicrea
v %201 Y0 2698 35383 384t 20308 zrrar 2788
20 76863 02 108 mn K263 219 469
028 025 0.18 015 01 0.08 0.07 0.05
0.415 019 0.067 0.164 03 3048 0.786 0.071
0.384 0182 0.08 0148 0.243 2387 0822 0074
0S8 0sT7 008 05808 0838 1262 0905 0407

"

Pucynok 15.5. BoiiesieHne Bcero ne3oMeTpu4eckoro rpapuka

Ecnut Hy’)KHO KOITUPOBAaTh TOJBKO HIKAJIbHYO YaCTh MbE30METPUUECKOTO rpadrka TO AJIsi ITOTO BBIACINUTE
obsiacTe TaONUIBl rpaduka, KOTOPYI0 HEOOXOIUMO IEPEHECTH, Ha)KaB Ha JICBYIO KIABUIY MBIIIA U
yIePKUBas €e PACTSHUTE 00JIACTH KOMMUPOBAHKSI IO HEOOXOAUMBIX pa3MepoB, (cM. Puc.15.6).
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DKCHOPT ITbE30METPUIECKOT0 Ipaduka

15.4.

15.5.

Ipadmx -x
Q¥n v & -~V 100% 3 4 3 W Nowmep3 -
s ® ki v * &
0 o & d & & v * v o
7 S o - o o P 4 & &
e — — )
3 4
& [ L2 ]
£ o Red 8 L & > & 3
g 24 L3 4 4 4 L4
& = - o P4
p
Hanuencnamne yira Cesepuan ™2 -3 Jagmuera N2 TK-18 -3 TK-30 ™29 TN »
FecaeImvecenn BUCaTE, M 1" 1" " 12 1" 12 12 12 " L:\
EMNOG S T 2 27384 27 568 27826 272714 28017 30.404 31.226 s
TpyGooponoae, M
Pacnosarsestus «anop, M w 201 p LY va) 35698 3538 M 29 405 gy 1 785
Zwa yuacTen, u 220 7663 02 1093 1an 28 219 459
DusmeTp yescTea. M 0.25 025 0.1 0.15 01 0.08 0.07 0.05
TioTapn asept  nosmoupt 0415 0198 0.067 0164 03 3048 0.788 0.071
TpySonposoge.
feraps wenops 8 olpwriou 0.384 0182 0.06 0.148 0243 2387 0.822 0.074
TpyGonponoae,
CEDpOCTY Aenmam Sen & 0578 0577 0,808 0808 0938 1262 0905 0.407
NoATE-ae, MiC
CropocTs Awoxemes 803 & n S SR8 A TRA M TRR ARt 1 Y A ans ~;

Pucynok 15.6. Boigesienune rpaguka noa radauuneit

[pu xorMpoBaHUK BCETO Mbe30TpadrKa HAKMHUTE IPaBYI0 KHOMKY MBIIIH B JTFOOOM MecTe rpaduka, a mpu
KOIMPOBAHWU TOJBHKO IIKAJHHONH YacTH MICIKHUTE MPABOM KHOMKOH B BBIACICHHOW 00NacTH U B
MOSIBUBIIIEMCSI KOHTEKCTHOM MCHIO BbiOepuTe MyHKT Konuposamo;,

Jlnst Toro 4TOOBI BCTaBUTH CKOIMPOBAHHBIN rpaduk oTkpoliTe nporpammy, Hanpumep Word wim Excel,
YCTaHOBUTE KypCOpP B HEOOXOIUMOE MECTO JOKYMEHTA, HAKMUTE MPABYI0 KHOTIKY MBIIIH U B OTKPBIBILIEMCS
KOHTEKCTHOM MEHIO BEIOCpUTE IYHKT Bemasume.

JKCnopT Nbe3omeTpnyeckoro rpacdpuka

Cuctema mo3BOJISIET SKCIIOPTHPOBATh Mbe3oMeTpuIecKuii rpaduk B hopmaret BMP (*.bmp) u Enhanced
Metafile (*.emf).

JA71st 5KCTIOpTa Mbe30METPHIECKOT0 rpaduKa:

1.

2.

B oxne I'pagpux BriGepute nyHKT MeHto @Daiin|Ixcnopm...;

B nosiBUBIIIEMCST TUATIOTOBOM OKHE B cTpoke MM ¢paiina3anaiite uMs v MyTh I HOBOTO (haiina;

B ctpoke Tun ¢haiinappidoepure Tun (aiina, KOTOPHIA HY>KHO MOTYYUTh B Pe3yJIbTaTe IKCIIOPTA;
Haxxwmute kaonky Coxpanumey;

Ipu sxcriopTe B hopMat bMp MOKHO JOMOIHUTEILHO H3MEHHUTH MTApaMETPhI 3KCIIOPTUPYEMOTro (aiina:
IMpu sxcrniopre B popmar emf MOKHO U3MEHUTH TOJILKO Pa3Mephbl JIOKYMEHTA;

Haxmute kHOTIKY OK.

CoBMelleHue Nbe3oMmeTpuyeckux rpacdmkon

HLCSOMCTPI/I‘IGCKI/IG I‘pa(l)I/IKI/I MOXXHO COBMEIIATh (HaKJ’IaZ[I)IBaTB APYT Ha z[pyra), JJIA 9TOr0:

1.

IMocrpoiite nepBsIii be3orpaduk (cMm. pasmen 15.1 «locTpoeHne be30MeTpHIecKoro rpadukay, crp.197)
WM OTKPOITE paHee coXpaHeHHbIH rpaduk (cM. paznen cM. paszaen 15.2 «CoxpaHeHHE Tbe30METPUIECKOT0
rpadukay, ctp.199);

OTMeTbTe HOBBIH ITyTh JUIS IOCTPOCHHUS BTOPOTO rpadviKa MM UCIIOIb3YITE OCTaBIINICS;
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[Tre30meTpuueckuii rpaduk

3.
= # -
B oxne I'paduk HaxkaTh HA =~ KHOTIKH ] 1 B OTKPBIBIIEMCS] MEHIO BEIOpaTh MyHKT [lo6aButs. [Tocie
4ero HOBBIH rpaduk OyIeT HasloXKeH Ha npeaplaynuid. [Tpu aTom nepserii rpaduk Oyaer npoprcoBaH 6osee
TYCKIIBIM I[BETOM, a BTOPO# rpaduk Goinee spkuM. (cMm. Puc.15.7).
padur —alt
Qain v & v 100% v d A 3 K (cramaapnian) - f
a0 A v & QO v >
AV .\ef‘ ,\\x\ “0\’ &5;3 éf‘.‘“ ;‘@, o o
7 o= - - - P pe © o o
85 N ——l & T
3 s & & o
a 48 e & A° A A
g - §£ rrrrrr {5’ rrrrr ,;,f"f rrrrr - -~ = iy M 3
T %4 > P > <+ L Z d
Cenepman ™2 TK.3 Jagmwwra N&2 TK.18 ™31 TK-30 TX-29

ae, o

CATAMUE HANOD M a1

D yuacTes, o 220

Ouaserp

A M 02 02 0.1% 01 0.08 0.08 0.07 005
8 NOAsKwUeM

HoM

CADpOCTS Anvoxenus BoRM B
noa Tp-ae, mic

CrOpocTs ARt SOy &

Pucynok 15.7. CoBmelieHue nbe30MeTpu4ecKUX rpagpukon

15.6. BbicTpasa HaCTpoMKa Nbe30MeTPUYeCcKoro
rpacduka

Haunbonee yacto ucnosp3yeMble HACTPOUKHU NMbE30METPHIECKOT0 rpaduka MOXKHO 33/1aTh C IOMOIIBIO
KOHTEKCTHOTO MEHIO, OTKPBIBAIOIIETOCS IETYKOM IPaBOi KHOIIKM MBIIIN B 00acTu okHa I pagux.

BricTpas HacTpoiika rpaduka ¢ HOMOIIBI0 KOHTEKCTHOTO MEHIO O3BOJISIET:
1. BozenuTsb nbe3orpaduk Wi TabIMYHYIO YacTh;

2. VI3MeHNUTh BHEIIHUH BU]I Tbe30TpaduKa;

3. Hactpouts Macmtad mpe3orpaduka;

4. HactpouTh KpHBbI€ IIbe30orpaduKa U s4eiku TaOIHIbl;

5. V3MeHUTH CBOHCTBaA Ibe30rpaduKa.

Kennpoeate
Brigenute Bce

Bua 3
Macwab...
Kpuebie...

CeroficTea

Pucynok 15.8. BricTpble HacTpoiiku rpaduka

15.6.1. BbigeneHue nbe3orpaduka

Brigenuts Bcio 06macTh mbe3orpaduka MOXHO C MTOMOINBIO MyHKTa Boldenums 6ce KOHTEKCTHOTO MEHIO.
Brigenenne MokeT IOHATOOUTHCS IS TATbHEHIIIETO KOMMUPOBAHKS M BCTABKU Mbe30rpadiKa B KaKyk0 JI100
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BeicTpas HacTpoiika Mbe30MeTpHYECKOro rpaduxa

nporpammy, Hampumep B Microsoft Word™ unu Microsoft Excel™ (cm. pasmen eu. pasnen 15.3 «CoxpaneHue
nbe3oMeTpuieckoro rpaduka B Ms Word u Excely, ctp.200).

15.6.2. A3ameHeHMe BHelWHero Buaa nbesorpaduka

ITpu Be10OpE ITyHKTa B10 KOHTEKCTHOTO MEHIO OTKPOETCS TOMOTHUTEINEHOE MEHIO CO CIIEAYFOLIMMH OTIUSIMU:

1. 3amenams npu nanoxcenuu - NPU COBMEIICHUH HECKOJBKUX IBE30METPHUYECKUX IpadUKOB MOXKHO
BHIOpaTh OyleT JIM TMOCTPOEHHBIH paHee rpadUK 3aTeHATbcS WM HeT (cM. pasaen Coemeujenue
noezomempuueckux 2paguros);

2. Tabnuya- c TOMOIIBIO TAHHOW ONIIMU MOXKHO BKITIOYATh M BBIKITIOYATh OTOOpakeHUE TaOIMIHON (WIH
LIKaJbHOW) o0nacTu rpaduka;

3. Ckpuvleams aAueiiKu- ¢ TOMOIIBIO JaHHOH ONIIMHA MOKHO CKPBITh YACTUYHO BHIMMEIC TUCHKH TaOIHIIEI (B
cllyvae MX HaJO0XKCHUS JPYT Ha Ipyra).

15.6.3. UI3ameHeHUe macwuTaba nbe3orpaduka

ITpu BeIOOpE TyHKTA Macuimad KOHTEKCTHOTO MEHIO OTKPOETCS JOMOIHUTEIBHOE OKHO HACTPOIKK MaciTaba
rpaduka, B KOTOPOM MOXKHO OTIPENeNINUTh MacTad st oceit X u Y:

1. 6e3 macmTaba (paBHOMEPHBIE OTCUETEHI);
2. moaoupath Maciitad aBTOMAaTHYECKH;
3. coOmoaTh onpeaeNeHHbIH MacITad (B OKOIIKE CIIpaBa HEOOXOIMMO yKa3aTh 3TOT MacIITad).

IToMEMO HacTpOWKH oceil MMeeTcsi BO3MOXKHOCTh BKIIOUEHHS HJIM OTKIIOYCHHUS OTOOpa)KCHHs HyJCBOIl
reoJIe3nIeCcKoil OTMETKH Ha Tpaduke. s ee OTKIIOUEHHs Hano CHATH Giaxok Bcezoa exnrouamsy Howb 6
OUana3on WKAbl, U1 BKIIOYCHUS HYJISI HA0OOPOT YCTAaHOBHUTH (PIIAYKOK.

15.6.4. HacTtpomnka KpuBbIX nbe3orpaduka

HpI/I BbI60pe [e)000070%¢ I(pusbte OTKPOCTCA JOIMMOJHUTCIBHOC OKHO CO CIIMCKOM BCEX KPUBBLIX rpa(bI/IKa:

Kpuehie B3

W v [eoaesuyeckan oTMETKE -
W v Hanop & o6paTHomM TRYSONROECLE

W v Hanop B nogawower TpySonposade

W v Bricota snaHUE

W v MNoTepu Ha waite Ha NOLAKW M TRYSoNpoEoLe
B v [oTepu Ha Wakite Ha oBpaTHOM TRYGONPOECLE
W A [HHA BoKMNaHKA

m

B A [HHWA CTATHYECKOND HaNopa

T = HaumeHosaHwWe yzna
[B0AE3WIECKaA BEICOTA, M

Hanop e ofpartHor TpySonpoBoae, M
Pacnonaragmeli Hanop, m

[auHa y4acTka, m

N
[l

Pucynok 15.9. Ciucok KpuBBIX Ibe30MeTPUIECKOro rpadguka

,HJ'IH TOr0 4TOOBI CKPBITh WA OTO6paBI/ITL paHeC CKPBITYIO KPUBYIO HAAO0 CACIATH HICITUOK JICBO KHOIIKOH
MBIIIH CJICBA OT HA3BAHU KpHBOﬁ Ha 3HAYKE «Tj1a3a».

JIBOMHON 11eJTYOK JIEBOM KHOIIKOM MBILIM Ha Ha3BaHUU KPUBOH OTKPOET IMAJIOrOBOE OKHO IO HAaCTPOMKE
kpuBoii (cM. paszaen 15.7 «Co3naHue HOBOTO MIA0IOHA THE30METPUIECKOro rpadukay, crp.204).

15.6.5. UIameHeHUe cBOUCTB Nbe3orpadumka

CaoiicTBa mbe3orpaduka MOXHO H3MEHHUTh, BEIOPAB IMyHKT KOHTEKCTHOTO MeHIO Cgolicmea.

203



[Tre30meTpuueckuii rpaduk

15.7. Co3pgaHme HOBOro LwabrioHa
Nbe3oMeTpuyeckKoro rpacgpuka

ITo ymomaanuio mbe3orpadk CTPOUTCS MO CTAaHIAPTHOMY IIA0JIOHY, CO CTaHIapTHBIMU HACTPOHKaMH, HO B
CHCTEME UMEETCsI BO3MOXKHOCTh CO3/1aTh HOBBIH 1IA0JI0H ¢ HEOOXOJMMBIMH ITapaMETPaMH.

,Z[JIH CO3IaHUA HOBOI'O mabJoHa:

1. VYcraHoBuTe Kypcop B OKHe BBIOOpa 1mra0ioHa Trpaduka ¥ 3agaTb HOBOE UM Ia0iioHa

(cTanpapTHanA) - .
. HasxmMuTe KHOIIKY JUTS COXpaHEHHUsI HOBOTO MA0JI0Ha;

A

2.
Haxxmute KHOIIKY pCaaKTopa mabjoHa

U BbIOEpUTE CIIOM PENAKTUPYEMOro Ibe30METPUYECKOTO
rpaduxa (cm. Prc.15.10).

BribepuTe MCTOMHUK AaHHBIX PG

BriGepuTe cAoi, CTPYKTYPE M AaHHEIE KOTOPOro Gyayr
WCNOB30EaHE! NP NOCTPOEHWA FRagHKE.

Mpurep TENNDEOR CETHH Oaszop...

| ak. || OTrieHs |

Pucynok 15.10. OxHo Bb10Opa cJ1071

3. Iocne BeIOOpa cnost HaxkMuTe OK.

K

IHpumeyanue

I1o ymonuaHMIO yKa3bIBAE€TCS TOT CIIOM, KOTOPBIN SIBJIETCS aKTUBHBIM B 3arpy>KEHHOM KapTe.

ITocne naxatusa OK nosiBUTCS CIIEAYIONIEE OKHO:

-

T N
Ipaduk - HoBIA 22
pagur - [lbe30METPHYECK »
i BPOH W CETKE
[N[=lge HaszeaHwe rpadura;
Oee
KpuBHIE MbE30METPHYECKME FREdMK
- v [B01E3MIBCKAR OTHETK S
+- v Hanop B ofpatHar Tpydc B
- A Hanop B noaatow e Tpye| = MaciuTas no
A BricoTa snaHui @) Aes MaCWTata [pAEHOMEPHEIE OTCYETHI)
bl| G- MoTepu Ha walite Ha noo
i ; NOGGHPATE ETOMETHHECKM
+- v MoTepud Ha Wwalite Ha obp
- v TUHIAA BOKUMEHUA COBMNATE MacLTas 1
- v [TUHWA CTATHYECKOMD Har
Tak MACLTES Mo
atnauua
#- = HauneHosaHHe y3na @ nNogGMpaTE SETOMETHHECKM
: B0AesWIEcK ad BEICOTA, COBANLATE MacwTat 1
- = Hanop & ofpaTHoM TpYG:
Pacnonarasmeli Hanop, D yiacTroe
DuHa yacTra, m @ fpaTh C KapThI
HAMETD YHACTKA, M
H A Py ’ il 6paTe MS NonA
+- = [NoTepu HaNopa B Noaatdl
4 1 3
[ QK ] | OtrerHa | MpHrMEHITE

Pucynok 15.11. KoHcTpyKTOp Nbe30MeTPpUUYECKOro rpaduka
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Co3panue HOBOTO 11a0JIOHA ITbE30METPUYECKOTro rpadurka

B neBoii yacTH JMaNOroBOr0 OKHA PACIIONaraeTcs AePeBO HACTPOLCK, KOTOPOE COCTOHT U3 TPEX PasleioB:
1. I'padux;
2. Kpussle;

3. Tabaura.

15.7.1. Paspgen «I'pacpunk»

YcTaHOBHB Kypcop Ha 3aroyioBoK I paghuk MOKHO HACTPOHUTH MAaCIITAOMPOBaHHUE TpaduKa: MacIITaOMPOBATh
BPY4YHYIO, aBTOMaTHueck Mo ocu X M Y MWIM BOOOIIE HEe NPUIEPKHUBATHCS MacIuTada, a MCIOJIBb30BATh
paBHOMepHBIe oTcueThl. [Tpu MacirabupoBanuu rpaduka BeIOHpaeTcst criocod onpeaeIeH st JUIMHBI y4acTKa
- o MaciTaby ¢ KapThl WK [0 3HAYCHHUIO, 3aMHCAHHOMY B ToJie 0a3bl JaHHBIX 10 ydacTkam ceTd. Hike
MOKa3aH mpuMep rpaduKa UCTIONB3YIOIIET0 aBTOMAaTHYCCKI o100p MaciiTaba mo ocu X u Y.

Ipadux S
@aiin v| & v 100% v & QA 3 & Npumep 2 - |3
- 2 g oo 2 8
80 o o So : ¥
e o o R g 8
0 @ > =
= 60
a S0 ~
=]
B N rrmremes s e m———
.
N @
&—
20
10
0
Haumenosasne yana Cesepnan TK-2 TK-3 W K4 TR-7 TAAXG
TEOALINMYECKAN BLICOTE, M " 1 1" 1£19 9 15
Hanop 8 ofpaTxom 27 32171 327523232758 33,449 34674 &
TpyGonposoge, M =
Pacnonaraemblit HANOP, M 451 38649 3744 3727427 38.038 3358
Anuxa yyacTea, M 220 7663 3343 126905 75.43
AnSMETD yuacTea, M 02 02 0.175 0. 007 0,05
NoTepw nanopa B noganwen 128 0628 0.004 0. 0698 123
Tpybonposoge, M
floveps iniopa s oBpation 5471 0.581 0.004 0. 0.691 1.225
TpySonposoae, M 2

Pucynok 15.12. [Ipumep aBTOMaTHYECKOr0 MacuTada rpadpuka

ITpu >xenanum 3amath Macmtad rpaduka BpydHYH0 HEOOXOAMMO YCTaHOBUTH MapKep HallpOTHB CTPOKH
Coon100ams macuimaé 1 B TI0JIE CIIPaBa BBECTH C KJIAaBHATYpHl TpeOyeMblil MacmiTad, mociie 4ero HaxkaTb
KHOUKY IIpumenumo.

VcTaHOBUB KypCOp Ha I03arojoBok DoH u cemKa, MOXXHO 3aaTh IapaMeTphl 0TOOpakeHus (HOHA U CETKH
rpaduka.
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Tpaduk - HoBwiA | 22 |

pagur - [be30METPUHYECK »
L BPOH W cETRA

Db PoH;
Oee
KpuBbIE
Av [BOAE3MUBCK AR OTHETKE UBET parKM:
v Hanop & oSparHorM Tpy6:
#v Hanop & nopamuwer Tpue| = CeTka:

v BelcoTa anaHuil N0 oM noock Y,
v [NoTepu Ha Wwalkite Ha Noa
v [NoTepu Ha Wwalkite Ha o6r
v NTUHWA BCKUNEHUA

[#- A J[TUHWA CTATUYECKOMD Har UEET AWHMEL [aeTa)] Iz‘
Tatauua

H- = HaumeHosaHHe y3na
E0AE3WIEcK ad BEICOTA,
Hanop & ofpaTHor Tpyt:
Pacnonaraetdeii Hanop,
L MiHa yyacTka, M
LuareTp yyacTra, b

MNoTepd HaNopa & Nogawl ~
4 T b

UEET dOH:

[+ []

OCHOEHEIE MMHMH OCHOEHEIE AHMK

[7] npomesyTouHEE AHMW MPOMEHYTONHEIE THHHM

l u] 4 l [ OtreHa MpuraeHTE

Pucynok 15.13. Hactpoiika ¢oHa u ceTku

YcraHoBUB Kypcop MbIIH Ha oazarosoBok Ock X mim Ock Y MOXKHO W3MEHUTH apaMeTphl 0TOOpaskeHUS
ocelt X 1 Y, Takue Kak: CTHJIb JINHUH 0TOOPaXXaroIel 0ch, KOJIMYECTBO ¥ BHEIITHUH B JETCHUI OCH, BHEITHIN
BUJI 3aT0JIOBKA IIIKAJIBI.

Tpaduk - HoBwiA = ]

pagur - [be30METPUHYECK »
FOH W cETES

Oeb ¥ Bua
Oee
KpuBbIE
Av [BOAE3MUBCK AR OTHETKE CTuie AR
v Hanop & oSparHorM Tpy6:
#v Hanop & nopamuwer Tpue| =

[7] OTofipasare AMHUID OCWH Ha rpaduUKe

LEET: aeTo) E TONWMHA Ha 3KPAHE. 1 mke =

v BelcoTa anaHuil TOAWMHE NPW AEYSTH. (1] pdpd
v [NoTepu Ha Wwalkite Ha Noa

v [NoTepu Ha Wwalkite Ha o6r
Wiane

v NTUHWA BCKUNEHUA

[# A TTUHWA CTETHYECKOrD Har

Tabmmua W Hazeanue

HaumMeHoBaHWE Y3na Hanop. t [ocHoEHaR)
E0AE3WIEcK ad BEICOTA,
Hanop & ofpaTHor Tpyt:
Pacnonaraetdeii Hanop,
L MiHa yyacTka, M
LuareTp yyacTra, b

= [loTepd HaNoRa B Nogam
4 T b

Yganure

CeolicTES. ..

l u] 4 ” OtreHa ] MpuraeHTE

Pucynok 15.14. Hactpoiika ocu Y

15.7.1.1. Wkana

Jlst ocu Y MO>KHO ITPOBECTH TOTIOJTHUTENbLHBIC HACTPOUKH iKalbl. J[J1st 3TOTO ciiemyeT B okHe Ock Y B IpaBoit
HIDKHEW YacTW OKHa CHENaTh ABOMHOM IIEYOK JIEBOM KHOMKOM MbIM 1o 1mkaie Hanop, m (ocnoenas).
OTKpOETCs OKHO HACTPOEK LIKAbI.
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Likana N21: Hanop, m (ocHosHan) TR

Bua | WMHTepean I LpmeT Nnoarmcei I WpwmpT aaronomca|

Bua Henequn:
oToBpEXETE WKANY OCHOBHBIS @ Hapyxy
[ s wicane: nMpoMeExyTouHslE () BHYTDE
NOAMMCK
Cmvne maHmi
LEeT: (@eTO) E TOMWWHE Ha 3KPaHe: 1 nke =

»

TOMWMHE MPK neYam™: .1 pm

2aronosoK Wkane!

Hanap, m

0ToBpEXETE 3EroNoBoK

[ nosepx rpamuka

[ oK H Ommera l MpumeHuTE

Pucynok 15.15. Hactpoiika mkajbl nbe3orpaguka
OxHO HaCTPOCK IMKaJIbl UMCCT CICAYIONIUEC BKIIAAKU:

m Buo- B stoid BKJIAIKC HACTPAUBACTCA BHCIITHHI BHU/J IIKaJIbI (I_lBeT JIMHUHU, TOJIIIIMHA, ACIICHUA H.IKaJ'ILI), a
TAKXE 3a1a€TCA 3ar0JIOBOK IIKAJIBI;

m Humepesan — 103BOISIET HACTPOUTHh MHTEPBAJ 3HAYCHUH (MakCHMallbHOE, MUHIMAaJIbHOE 3HAYCHHE, [ICHa
MPOMEXXYTOYHBIX JISJICHUH), a TAK)KE BHIOPATh Pa3MEPHOCTD IIKAJIBI.

WHaTepBan 3HaueHMA 0 OCH X HENTb3s U3MEHUTH IIPH BEIOPAHHOM PEXUME He3 macuimaoda (pasnomepHole
omcuemst) Ilpu BIOOpe mon3aronoBka HMumepean ons ocu Y B paznene /JononnumensHo MOXHO
BKJIIOUUTH\OTKITIOYUTE QYHKIMIO Beezoa omoopasricams nons 6 ouanazone wikanwl. lpu yopanHoM ¢uiakke
HOJNb OTOOpaxkaThcss He Oyner, Hpu 5TOM MHHHUMAJbHOE 3HaueHWe IKaidel Y OyZer mnomoOpaHo
aBTOMaTrH4yeckd. [lanHast GyHKIMSA yA0OHa Npy OONBIINX 3HAUYCHUAX T€0IE3NIECKUX OTMETOK;

m Ilpughm noonuceii— B 3T0¥ BKIIaIKe HACTPAUBACTCS BHEITHUIA BU/I TIOAMUCEH MIKAJBI (1Ipu()T, HAUePTaHHUE,
pa3mep, 1BET);

m Ipugpm 3a20106Ka— B 3TOM BKIIAJIKE HACTPAUBACTCSI BHEIITHHUI BUJT 3ar0JIOBKA IIKaJIbI (MIPUQT, HAYSPTAHHUE,
pa3mep, IBeT).

15.7.2. Paspen «KpuBbie»

IIpn ycraHoBke Kypcopa Ha 3arojioBok Kpuesle MOXXHO BBHIOpPAaTh COCTaB OTOOpaXkaeMbIX KPHBBIX Ha
IIbe30MeTpruUecKoM rpaduke. [IpH sxeaHuy CKpBITh KaKyro JIM00 KPUBYIO HE0O0X0ANMO yOpaTh (hi1axok ciiesa
OT HAaMEHOBaHUS TpeOyeMoil KpUBOH.
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#» Hanop & ofparHom Tpysc “v Hanop & ofparHom TpYSonpoEone CeuitcTaa...
#v Hanop & nopamuwer Tpue| = ~ Hanop & NoQAKLWLEN TRYGONPOECLE
v BrIcoTa SgaHui v BricoTa s0aHui Hasepx
v [oTepu Ha WakGe Ha Noa ~ MMoTepu Ha Wwakde Ha Nogatower TpyGonpo...
#v MNoTepu Ha waiite Ha ofp A MNaTepu Ha Wakite Ha oSpaTHOM TPYSOMPOE. . B
v T BERHNSHUA " [THHMA BCKMNAHKA
Bl A TR CTSTHHECKOMD Har A [IUHWA CTATHYECKOrD HANopa
Tatauua
H- = HaumeHosaHHe y3na
E0AE3WIEcK ad BEICOTA,
Hanop & ofpaTHor Tpyt:
Pacnonaraetdeii Hanop,
L MiHa yyacTka, M
LuareTp yyacTra, b
MNoTepd HaNopa & Nogawl ~

4 UL 2

u] 4 ” OtreHa ] MpuraeHTE

Pucynok 15.16. HacTtpoiika KpMBBIX Ib€30MeTPHYECKOr0 rpauka

IIpu ycraHOBKe Kypcopa Ha MOA3arojOBOK C HaUMEHOBAHHMEM KpUBOH, Hampumep Hanop ¢ nodarowiem
mpybonposode, MOXXHO OTPEIaKTHPOBATh BUJI, HA3BaHHE KPHUBOIl 1 BHIOpaTh IIKaTy K KOTOPOIl mpuBsA3aHa
JTaHHas KpHUBasl.

( |

Ipadwk - HoBwiA

pagur - [be30METPUHYECK »
FOH W cETES

Db HazeaHwe:
Oee

KpuBbIE

Av [BOAE3MUBCK AR OTHETKE
v Hanop & oSparHomM Tpyb:
v Hanop B nogamoww e Tpye
v BrIcoTa SgaHui

v [NoTepu Ha Wwalkite Ha noo
v [NoTepu Ha Wwalkite Ha ofr Mpreaska;
v NTUHWA BCKUNEHUA
[# A TTUHWA CTETHYECKOrD Har
Tatauua

i HaumeHoBaHWe yzna
B0AesWIEcK ad BEICOTA,
Hanop & ofpaTHorM TpyG:
Pacnonaraetdeii Hanop,
L MiHa yyacTka, M
LuareTp yyacTra, b

= [loTepd HaNopa B Nogawml
4 T b

Hanop & nogatwer TpyGonpoEnae

Bun;

EMaMMan

[7] Bcnotor aTensHan

m

WK.ana no ¥ I[DCHDBHaﬂ] 'l

Wk.ana no T ’Hanop, t [ocHOEHEA] VI

[ QK ] l OtrerHa MpHrMEHITE

Pucynok 15.17. HacTpoiika kpuBoii

IIpu ycTaHOBKE Kypcopa Ha IOA3aroJoBOK O@beKntbl MOKHO BEIOPATh 0OBEKTHI TEILIOBO CETH, ISl KOTOPBIX
OyayT 0TOOpaxarbcsi TOUKH KPUBOH.
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[ |

Ipaduk - Hosbid

Ipapuk - [be3oMETPHYECK -~
i PPOH M CETKE

OfbekT:

AbHEIE]

FETTT—
| pOCCEnHpYiME yzen [|D=
Kpupe Zaaemmra [1D=5) E

WeTodnue, [1ID=1]

HacocHaa craduma [[D=4] -

[+ " Hanop & oSpaTHon Tpyd:
=+ A Hanop & nogawiw e Tpyt
L OfbEKThI Ha rpadHke; POPMYAE ANA; [TEI'-IBK KPHEDI ']

@ —
- Haammcu ] T T
[+ # Bricora saaHuWi ¥ .
. A Mare " ¥= field"H_pod" -
P Ha WaHSE Ha noa npacToi
[+ # [MoTepu Ha Wwakide Ha odp OTCMET -
[+ # [THHHA ECKMNEHMA
[# # [THHWA CTATHYECKArD Har LS i
Tabnuna

= HaumeHoBaHWE Y5na
[eopesHyeckan BRICOTE, LEOHHOM

Hanop B ofpatHor Tpyte HTCHET
. Waemmﬁ Ha"'DDrf PUALETE ANA LAHHER: [no,qalou.luﬁ TPYGONPOEDT, A ]

[ QK H OtrerHa l MpHrMEHITE

Pucynok 15.18. Illogpasnen «O0beKTH»

IIpu ycraHoBKe Kypcopa Ha MoA3aroloBOK Cmuab MMEETCS BO3MOXHOCTb OIPENCIIUTh BHEIIHUN BHJ
BBIOpaHHOM KPUBOH. MOKHO HACTPOUTH 1IBET, TOJIIIMHY KPUBOH, a TAK)Ke 0TOOpaKeHUE Y3JI0B KPUBOHL.

Ipaduk - Hoswid | P |

Mpaduk - Noesomerpuyeck
i PPOH M CETKE

B apuaHT: TeAHAL;
uset: | [ CTHAE, —————
Kpuebie & IE‘
A [e0E3HYEcKan OTMETKS Mt TOAWMHHE Ha KpaHe; ke =
- " Hanop & ofpaTHomM Tpyte)
= A Hanop B nogawwen Tpyt| ~ TOLMHE NPH MEHATH: 0.8 rr =
[7] orotpanare ysnel
popra; @ - pasen 3 b s
[+ # Bricora saaHuWi
[#- *w TNoTep Ha walite Ha nod lipusnska
[# *w TNoTepd Ha walite Ha obE
- A [THHHA BCKUNAHUA == [aETa) |Z| S I
- # [THHUA CTATHHECKOro Har b
= ussTZ | [agrol |Z|
Tabnuna g P
= HaureHoBaHUe Y3na T ’HET vl
= lNeogesHieckan BEICOTE,
Hanop B ofpatHor Tpyte
Facnonaraeraedii Hanop, ™
T 3
l Ok, l [ OrraeHa ] MprteHMTE

Pucynok 15.19. Ilogpa3nen «CTHIb KPUBO»

15.7.2.1. OTo6paxeHune y3rnos

Jlist oToOpakeHus y3J10B Ha Mbe30TrpauKe HEOOXO0UMO YCTAaHOBUTD QIIaKOK Omodparcams y316t. MOXHO
ykazaTh Gopmy y3ia (BRIOpaTh B BBINAJAIONIEM OKOIIKE ¢hopma), U B OKOIIKE pazmep 3a1aTh pa3Mepsl
BEIOPaHHOTO CUMBOJIA.
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Av [BOAE3MUBCK AR OTHETKE

- OfeEkTRI

CTune

Hannucu

v BrIcoTa SgaHui

v [NoTepu Ha Wwalkite Ha Noa
v [NoTepu Ha Wwalkite Ha ofC
v NTUHWA BCKUNEHUA

v TTUHWA CTETHYECKOrD Har
Tatauua

i HaumeHoBaHWe yzna
E0AE3WIEcK ad BEICOTA,
Hanop & ofpaTHor Tpyt:

UL k

v Hanop & ofparHom TRyt
v Hanop & nogaww et Tpye

Pacnonarasreill Hanop,  ~

B apuaHT:

TTuHMM

TMHbM;

ueer: | NN v | o — o

TOAWKMHS Ha 3KPAHE! 3nkc

TOAWKHS NP NEYSTH.

R L3

0.8 rr

R L3

OTOSPEHATE Y3Nkl

hopMa; . - Pastiep 25 =
ITpusoEka
UEET: [a&Ta] |Z| e [ | o«
useT | [agTol |Z|
THI ’HBT vl

l u] 4 l [ OtreHa ] [ MpuraeHTE

Pucynok 15.20. Bk/roueHue oTo0pakeHus y3J10B Ha KPUBOIi

15.7.2.2. lWUTpuxoBKa

B pasaeine ]_HTpI/IXOBKa MOXHO YKa3aTb 00JIacTh M BHCIIHUI BUA HITPUXOBKH, HJISI 9TOTO BLI6paTB THIIT

IITPUXOBKH:
H HeT,
B 1O oCu X;

N IO IOPpyIOM KPUBOIN;

N Ha 3aIJaHHYKO UWVPUHY.

[Tpwu BBIOOpE THIIA Ha 33JaHHYIO IIUPHHY HIDKE HEOOXOJUMO yKa3aTh B MIUUIMMETPAX MIMPHHY IITPUXOBKH,
a Ipu BBEIOOpPE THIA 10 APYTOH KPpUBOW HEOOXOAMMO YKa3aTh KPHUBYIO, O KOTOPOI OyAeT OCYIIeCTBIATHCS
IITPUXOBKA. B OKOIIKE ygem MOXHO BHIOPATh - LIBET IITPHXOBKHU, B OKOIIKE CIMUIb - CTHIIb OTOOpasKeHUs

HTPUXOBKH.
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B apuaHT: THMM;
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- " Hanop & ofpaTHomM Tpyte)
) A Hanap B nogaolu e Tpye TOAWMHHA NPH NENETH. 0.8 rtta =
OTOSPaKATE Y3kl
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[+ # Bricora saaHuWi
[#- #w [MoTepd Ha Wwakite Ha nog| liTpusaeka
[# *w TNoTepd Ha walite Ha obE .
- A [THHHA BCKUNAHUA user: | |IN—_— E ctune [227700 -
[# ™ JTHHWA CTATHHECKOro Har b
LEETS: aETO
Tabnuna a [PTT™=lmar [ ) Iz‘
= HaureHoEaHUE Yy31a THIT [m YT KPHEOE ,]
Mennesuieckan BEICOTA,
Hanop B ofpatHor Tpyte KPHEAA; [Hanop B O5pSTHOM TRYSONpoOBCOAE ™
Facnonaraeraedii Hanop, ™
i [l | 3
[ QK ] l OtrerHa MpHrMEHITE
w A

Pucynok 15.21. Hactpoiika liTpuxoBKu

Huxe Ha prcyHKe MOXXHO YBUAETH PE3yNbTaT IITPUXOBKHU OT KpuBoil Hanop ¢ nodaiouiem mpyoonposoode
1o xpuBoit Hanop ¢ oopamnom mpybonposode. A Taxoke IITPUXOBKA OT KpUBOH I eode3uueckas ommemxa
JI0 KpUBOit X.

Ipadnx --X
@aiin v @] v 100% - 3 [ Y & (crawpaprHan) -4
70 ¥ - < = -
€0 /
S0 ”
=
a
=]
c
o
T

HanmenoBanne ysna Cesepnan TK-2 TK-3 Wanita-1 TK-4 K7 T XN -
FeoAsINYecKan BoicoTa, M 1" " 1" 15 19 9 15
Hanop 8 obpaTaomt 27 217 32752 32758 32758 33.449 34674 4

TpySonposoge, M -

Pacnonaraembiit Hanop, M 451 38849 37.44 74N 37.427 36.038 3358

AnuKa yvacTea, M 220 76.63 3342 1296 69.05 7543

Anamerp ysacrea, M 02 02 0175 0.175 0.07 0.05

NoTepw nanopa 8 noganwenm 1.28 0.628 0.004 0.002 0658 1.231

Tpybonposoge, M

Raveps acope s obparion 171 0.581 0.004 0.002 0.691 1.225

TpySonposoae, M 2

Pucynok 15.22. [Ipumep rpaguka co TPUXOBKOMH

15.7.2.3. Hapnucu Ha nbe3omMeTpuyYecKkom rpaduke

ITpu ycTaHoBKe Kypcopa Ha oA3aroioBok Haonucu MOXXHO BKIIOYUTH U HACTPOUTH OTOOpaKeHUE HaJIUCEH
Ha ITbe30MeTpHUIecKoM rpaduke. B cTpoke BapuaHT BEIOMpAETCS TUIT HaIITHCH:

B HeT HaIlMCewu,
B [IPOCTHE OUPKM,

B OUMPKM C TEHBK.
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B ctpoke uBeT QoHa U uBeT pamxy BbIOHpaeTcs LBeT GoHA U paMKH HagmucH. B okHe HakjOH
BBIOMpPAETCS OPUEHTALINS HAAIIMCH OTHOCUTEIIEHO TOYKH Ha rpaKe, T.€. YKa3bIBaeTCs Ha CKOJIBKO TPaIyCcoB
HE00XO0IMMO MOBEPHYThH HAAIMCH. 3HAYCHNE BBOIUTCS TUOO C KJIABHATYPHI TNOO0 3a4a€TCsl C TOMOIIBIO JIEBOM
KHOIIKH MBIIIX IIyTeM [epeMEICHUs KPAacHOH TOUKH Ha mKaje. Onuus OKpy TJisiTh 3HAYEHVS HO3BOJISCT
OKPYIJIATH BBIBOAMMBIC 3HAUSHHUS 0 YKAa3aHHBIX 3HAKOB IIOCIIE 3aILITON.
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= HaumeHoBaHWE Yy3na
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UEET pamkM: | MpospadHbii El
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SH.
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H OtrerHa l MpHrMEHITE

Pucynok 15.23. Hacrpoiika noanuceii Kpusoii

Ha pucynke, npuBeIecHHOM HIKE MOXKHO YBHIETh PE3YJIbTAT BKIIOUSHUS PEXXKUMa OTOOpaXEHUs HaATICen
Ha rpaduke. Ha rpaduk Obliin BeIHECEHBI 3HAYESHHUS HATIOPa B 1OJIAIOIIEM TPYOOIIPOBO/IE B Y3JIOBBIX TOUKAX

CCeTH.
Fpadux -
@aiin v & v 100% v f A 3| & (cranaapTHan) -
80 ?: ,@9 ,@’.‘. (g - " 0’ <
70 - - > > - Py

60
50
40

Hanop, m

30
20

Hanuexosanue yana Ceeepran

Feogesveckan BLICOTE, M "

G77707%

Hanop 6 oGparnom
TpySonposoge, m
Pacnonaraemsiit HaNop, M
Anuna yqacTea, »

Ouamerp yvactra, m
NoTepw wanopa B noganLyen
Tpybonposoae, M

NoTeps Hanopa & obpaTHom
TpyGonposoge, M

CrODOCTS ABIOKEHKR BOY B

27
451
220
02

s

nnne

™2 -3 Waitba-1
" " 15
2m 32752 32758
38649 3744 3740
7663 k43 12,96
0.2 0178 0178
0.628 0.004 0.002
0.581 0.004 0.002

A e

TK-4 -7 Thyx s
19 9 15
3278 33443 34674
37427 36038 3358
69.05 7543

0.07 0.05

0698 123

069 1225

m

Pucynok 15.24. [Ipumep rpaduka ¢ HAAMUCSIMHA

YcraHoBHB Kypcop Ha noazaroyioBok HIpudr MoxxHO HacTponuTh MapameTpsl WpH(PTA BHIBOAUMBIX HA rpaduk

HaIHACEN.
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Pucynoxk 15.25. Hactpoiika mpudra Haanucei

15.7.3. Pasgen Tabnuua

[Tpu ycraHOBKe Kypcopa Ha 3arojoBok Tadnuya MOXXHO HACTPOUTH OTOOpaXkaeMble 3HAUCHHS B TAOJIUYHOMN
4acTH mbe3oMeTpuueckoro rpaduka. [Ipu kemaHuM CKpHITH Kakoe-THOO 3HaueHHe HeoOXOoIUMO yOpaTth

TaJIO4Ky CJICBA OT HAUMCHOBAHUA TpeGyeMoro 3HA4YCHMU.
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A [THHUA BCKMAEHWA

[# ™ JTHHWA CTATHHECKOro Har
Tabnuna

Fl- = HaumeHosaHHe ysna
Mennesuieckan BEICOTA,
Hanop B ofpatHor Tpyte
Pacnonaraereii Hanop,

T niHa yyacTka, r
DareTp yiacTra, M
MaTenu Hanopa & Nogawl ™

4 (L 2

MNokazbiEaTe:; Fpuekie @) CTpokd Tadnuue

A [laELTH,) )

w  HaseaHue

Hoamre
= HaumeHosaHHe ysna
= lNeonesHyeckan BRICOTE, CeoiicTea...
Hanop & oGparHor TpySonposoge,
FPacnonaraerelii Hanop, w Haeeps: W
n1Ha y4acTra, m
BHMz

DareTp yiacTra, M

MoTepy HaNopa B NOLAKOW EM TPYSONPOEDL, ..
MNaTepy Hanopa & oGpATHOR TRYAONPOEOLE. ..
CkopoCTE SBWMKEHWA BOGELI B NOGTR-3E, M/
= [KOpOCTE ABM#EHWA BOdbl B 06D TR-AE, MAC
YaeneHee auHeiHee notepd B MC, mmim

V| = YaeneHele nuHedse noTepd & OC, mmdm

Facxon & nogawwen Tpydonposane, T/
= Pacxog B 06paTHor TRYGonpoEone, T4

l u] 4 ” OtreHa ] MpuraeHTE

Pucynok 15.26. HacTpoiika Ta0IMYHBIX IaHHBIX rpadguka

HpI/I YCTaHOBKE KypCOpa Ha IoA3arojioBOK ¢ HAMMCHOBAaHUEM KpHBOﬁ, HanpuMmep Haumenopanue y3Jjia, MOKHO
OTpCAAKTUPOBATH BUJ (BI/I,Z[I/IMaH nim HeBI/I,Z[I/IMaH) ¥ Ha3BaHUE 3HAYECHHH B TAOIMYHON YaCTU rpa(bmca.
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[Tre30meTpuueckuii rpaduk

Ipadwmk - HoBwiA * | 2 |

pagur - [be30METPUHYECK »

L SPoH W cETRA

Db HaseaHue:

Oee

KpuBbIE

Av [BOAE3MUBCK AR OTHETKE

v Hanop & oSparHorM Tpy6:

v Hanop B nogamow e Tpyt

v BrIcoTa SgaHui

v [NoTepu Ha Wwalkite Ha Noa

v [NoTepu Ha Wwalkite Ha o6r MpueAsk.a;

v NTUHWA BCKUNEHUA

[# A TTUHWA CTETHYECKOrD Har

Tatauua

H- = HaumeHoBaHWe ysqa
eoaesuueck.an Bb‘;bTa,

Hanop & ofpaTHor Tpyt:

Pacnonaraetdeii Hanop,

L MiHa yyacTka, M

LuareTp yyacTra, b

MNoTepd HaNopa & Nogawl ~
1| mn 3

Hakt4eHoBaHWE Y=na

Bua;
ElaLMan

m

l u] 4 l [ OtreHa ] [ nDHMEHHTb]

Pucynok 15.27. Hactpoiika Ta6auupl. Bkiaaaka «Oomue»

[pu ycraHoBKe Kypcopa Ha Io3aroioBOK Q0weKmbl MOXKHO BEIOPAaTh OOBEKTHI CETH, I KOTOPBIX OyIyT
0TOOpaXaThCsl 3HAYCHUs MOJIeH 6a3 JaHHBIX B IIKAJIBHOM 4acTh rpaduka.

[ |

Ipadmk - Hogwid * L J

Ipaguk - Neesomerpuyeck -~
FOH W cETES
Db OteerT:

ET
Oee

KpuBbIE

Av [BOAE3MUBCK AR OTHETKE

v Hanop & oSparHomM Tpyb:
v Hanop B nogamow e Tpye

m

v BricoTa s.aHHi Ha rpaduke: OprYAE! ANA; [TD‘-IBK KpMEOE v] [
#v [NoTepu Ha walite Ha nop @ B
v TNoTepu Ha Wwakite Ha o6p W -
v MMUHWA BCKUNEHKA .
[ A TWHMA CTATHUECKOrD Har ¥= Field("Mame"] -
— npocT ok
T:aﬁnuua aTCuET Il
== HaumeHosaHue yzna
DfreexT Y= L
CTune tk
W pugT -
[200e3MUeckan EEICOTA, LEOHHOM
Hanop & ofpaTHam TRy gL
& P?ﬁnnnaraemmﬁ Hal‘lDl:, i TR A TR [HET v]
[ ok ] l OTreHa l l M pHMEHMTE

Pucynok 15.28. Hactpoiika Taoaunsl. Bkiaagka «O0beKThI».

YcTaHOBHB Kypcop Ha IOA3arojoBOK Cmu/ip MOKHO HACTPOUTH OPUECHTAITHIO 3HAUEHUH B STYEHKaX, KOJTHIECTBO
3HAKOB TOCJIE 3aMSATON JIJIsl 3HAYCHHIA, BEIBOJUMBIX B TaOJMIy 3HAUCHWA. A Taroke 3a1aTh IBET GoHA aIis
CTPOKH, COJIEpIKaIIeH ONpe/ieIeHHbIC 3HAUYSHUSI.
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Co3zpmanue HOBOTO mablIoHa TEE30METPUICCKOro rpaduka

e

.
Ipaduk - Hoswid * | 22 |
papuk - besomerpuueck « | | D000 yana
i #POH W CETRA N
P oprar TekcTa:
HEZBAHHE WKANG; HakoH: (&« ,
s ] = "
[# ™ [e0esHYeckan oTMETKS _ TekcT &
v Hanop & ofparHom Tpyée| TEKCT AHEek
v Horep s s o =] -
#v BhiCoTa 3naHMi |
#w [oTepl Ha WakSe Ha noa UEET fOHa; MNpospayHeE Iz‘ 0 = rPaaycos
A [NaTepy Ha wakite Ha obp
v [THHWA BCKUNaHKA Fo - ||
[# ™ JTHHWA CTATHHECKOro Har KRYFAATE SHAYEHWA A0 = =
Tabnuna
Mennesuieckan BEICOTA,
Hanop B ofpatHor Tpyte
Facnonaraeraedii Hanop, ™
4 T 3
[ QK ] l OtrerHa l l MpHMEHITE

— ¥

Pucynok 15.29. Hactpoiika Taoaunsl. Bkiaagka « CTuiab»

Ha pucyHke, MpuBeIeHHOM HIDKE MOXHO YBHIEThH Pe3yIbTaT HACTPOMKH CTHIIA STUYECK JUIA BCEX 3HAUCHUH U
useta (Gona s crpoku Pacnonazaemuiii nanop.

Fpadmx

--X
Qaiin ~ &+ 100% - | A 3 & 123
80 -
70
60
= 50
8
c 40
T
30
20
0 ”
77777 _
Haumesosanne yana Cesepxan TX-2 ™3 Waiiba-1 TK-4 TK-7 TLXA -
leopesuvecxan sucoTa, M n " n 15 19 9 15
fisnop & obpuTHOM bid 217 3275 276 3276 33.45 3467
TpyGonpomoge, m =
Pacnonaraemsit HaNOP, M 451 3885 3744 743 3742 36.04 3358
Anina yyacTra, M 220 7663 n4a 1296 69.05 7543
Lnamerp yyacTea, M 02 02 0.178 0.175 0.07 0.08
flayaps menops B riopanae 128 0628 0.004 0.002 0.698 123
TpyGonposone, M
NoTeps nanopa e obpaTrom 517 0.581 0.004 0.002 0691 123
TpyGonposoge, M
CrOpOCTS ABIKEHUA BOAY! 8 A ane PP P Ppes PRPPen " snn ¥

Pucynok 15.30. [Ipumep HACTPOIiKN TA0JIHMYHBIX JAHHBIX

YcTraHOBUB Kypcop Ha 1oa3arojoBoK IIpughm MOXHO HACTPOUTH TapaMeTPh MIPH(Ta BEIBOIUMBIX B TAOJIHILY
3HaueHul. JlaHHBIE TapaMeTPhl MOKHO U3MEHSATD IS BCEX 3HAUCHUH TaOIHIIbI.
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[Tre30meTprueckuii rpaduk

i ~
Ipadmk - HoBwiA | 23 |
L SPoH W cETRA N
Oeg % Wk Havepraume; Fasmep
e Db Y Aial O6bMHEIE =
Kpuatie =] [Kapore -
[#-# [ BOAESHUSCKAA OTHETHES Arial Black, a8 M q  —
--N Hanop & ofpatHar Tpyde || | Arial Marow L MonysrpHE 10 L
[ v Hanop & noqamw e Tpyt = .&r!al Hoynded T Bold ManykupHeIR Kypocue 1
--N BLICOTS S0aHM Arial Uricode M3 I ] = 12 i
: Baskervile Old Face Hafiop: W 14
[ v TloTepd Ha Wwakite Ha nog
-~ ToTepu Ha waiite Ha ofp ATPHEUTE! Dfipazey
-- v [HHKA BCEHMNEHWA [ nonueprryTei
[l v JTUHMA CTETHYECKOrD Har A [ samepkryTLIG AaBble AsbaHA
Tatauua
EI = HaumeHOBaHWE Y3na LEET _El
: OfeekTrl
CTune
L pua
Fem%qec&an BEICOTA,
U Hanop & ofpaTHor Tpyt:
= Pacnonaraerel Hanop, ™
l ok l [ OtreHa ] MpuraeHTE

Pucynok 15.31. Hacrpoiika Taéuupl. Bkaaaka Hpudgt

ITocne pemakThpoBaHMs mabIOHA IMbE30METpHUUECKOro rpaduka Haxkate OK 1 BbIXOJA W3 PEAaKTOpa

A

1ra0JIoHa ¥ HaXKaTh

JUISL COXpaHEHUSI U3MEHEHHH.
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maBa 16. OTobpaxeHne ceMaHTU4YECKOU
UHopmMmauumn Ha KapTe

Jnst ynobcTBa aHanmm3a pe3ybTaToOB pacueTa MOXKHO BBIBOIWTH aTpHOYTHBHBIC AAaHHBIC IO OOBEKTaM Ha
kapTy. OTHOBpEMEHHO Ha KapTy MOKHO BBIBOAUTH HA/IICH 0 BCEM 00BEKTaM, U KaXKJJOr0 THIA 110 CBOEMY
mabnony. Hagnucs MoXeT OBITh 10-pa3HOMY PacIiofio)kKeHa OTHOCHTENIBHO 00bEKTa, COPHEHTHPOBAHA IO
MIPOM3BOJIBHBIM YTJIOM M UMETh Pa3JINdHbIE CTHIIH.

B Hagmicu no omHOMY 0OBEKTY MOTYT Y4acTBOBATh 3HAUCHHS PAa3HBIX €T0 MOJIEH, KOTOPHIE MOYKHO BEIBOJHTH
B OJHY WM HECKOJIBKO CTPOK, COMPOBOXKAAs KaXJ0e M3 MOJeH CBOMM MIpU(TOM, I[BETOM, IMPEHUKCOM U
mocThuKcoM. MOKHO BRIBOJTUTH HAIIMKUCH T10 BCEM 00BEKTaM, [T KAXKI0T0 THIIA TI0 CBOeMY BapuaHTy. Taxxke
nMeeTcss BO3MOXKHOCTh OJHOBPEMEHHO IOAKIIIOYATH K KaXKIOMY THITy OOBEKTOB CJIOS Cpazy HECKOJIBKO
BApUAHTOB HaJMMCEH.

IMoxpoGHee 0 paboTe B pemakTOpe MOKHO Y3HATD B CIIPaBOYHOM mocobuu mo padote ¢ TMC Zulu™ g pasmerne
«BBIBOJ CEMaHTHYECKHX JaHHBIX Ha KapTy».
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TnaBa 17. ABTomMmaTu4dyeckKkoe 3aHeceHue
MCXOAHBLIX AAaHHbIX

17.1. ABTOMaTn4ecKoe 3aHeceHune ANMNHbI C KapThbl

ITpn HaHECEHNHM TETIIOBOM CETH HA KapTy B MacIuTade, mosne JinHa y4acTka MOXKHO 3aIIOJTHATH aBTOMAaTHIECKH
JUISL BCEX YYaCTKOB TEIUIOBOH ceTH. [ITMHBI y4acTKOB MOXKHO OIPENEIATh KaK C ydeToOM, Tak U 0e3 ydera
reoIe3NIeCKUX OTMETOK HauaJIbHOTO ¥ KOHEUHOro y3na. [Ipu 3amycke onepariy aBTOMaTHYECKOTO ONIPeAeIeH s
JUTUH Y4acTKOB ITOJIb30BATENI0 OyIET NPEUI0KEHO CTOUT JIM YUYUTHIBATH I'€0JIe3MYECKHE OTMETKH.

JlaHHas omepanus BBIIOJIHAETCS TOJBKO AJS TEX YYacTKOB, y KOTOPBIX HE BBeJEHA JyIMHA. Eciu e B moe
JmmHa y9acTka CTOUT KaKoe-JIMOO0 YHCII0, TO HUKaKUX M3MEHEHUH I 3TOTO ydacTKa He mpomsoiinet. T.e.
BBE/ICHHbIC 3HAYCHNUS (MIIM IEPBOHAYAIIBHO CUNTAHHBIE C KaPThI) IEPE3aINCHIBATECS HE OYIyT.

Jl1d 3aHeceHus JUIMHBI ¢ KapThl:

1.
Bri6epute komaHIy TitaBHOTO MeHIO 3adauu|Zulu Thermo vy HAXMHUTE KHOTIKY 2 nanerm HUHCTPYMEHTOB.
Ha skpaHe HosSBUTCSI OKHO TEILUIOHPaBINYeCKUX pacyetoB (cMm. Puc.17.1).

ZuluThermo - X

Hanaaka |Mogepra | TemnepaTypHeiR rpahik KDHCTpgKTDDCKMHICepBMcl

C yyeror MBC
C yyeTor yTevek
C yyeTom TENOBLI% NOTEpE
Mo Hoprd. NOTEpAR
Mo HzonALHK
aweHKe W3temoyHoro Hanopa
@ JpoccencHeIMY WakGarad
Connom 3 negatopa

Packpacka | {HET> -

Pacuer HacTpobiku | Cnpaeka | | Jakphme |

Pucynok 17.1. OkHo Tensoruapasinyeckux pacyeroB ZuluThermo

2. . . .
Haxmute kHOTIKY C10M... BBIOEPUTE U3 CIIUCKA CJIOH TEIJIOBOH CETH;

3. o
[lepeitnure Ha Bknanky Cepeuc. IlosBUTCS OKHO, MOKa3aHHOE Ha Puc.17.2.
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ABTOMAaTHYECKOE 3aHECCHUE HAaYaja 1 KOHIIa Y4aCTKOB

ZuluThermo

CHCTERE LEHTPANU30BSHHOM TEMAOCHAGHEHH Cnoi...

a X

| Hana,u.KaI I'IoBepKaI TerNEpaTYRHEIA FRadME. Kan:TpgKTopcxuﬁl Cepeuc |

I T NWHEI YY4SCTKOB © KEETEl I [ CosaaTe HOBYH CETE ]
[ OTHMETEM ERICOT C KapThl ] [ O AHOBUTE CTRYKTYPEI TaGML, ]
[ Havuana v KoHUEI Y4acTkoE ] [ EamHMUE] HatEpeHUs ]

[ Facuer Tennoees NoOTEPE ]

Pacyer [Hampomm] l Cnpaet.a l [ Sakpere ]

4

Pucynok 17.2. Bkaaaka CepBuc

" Haxxmute KHOTIKY [nunst yuacmkoe c Kapmet,

" B oTKphIBLIEMCS OKHE BBIOEpUTE, CIEAYET JIM YUUTHIBATh I'€0JAE3UUECKHE OTMETKH 00BEKTOB TEILIOBOI
ceru. [Iporpamma cuuTaer JUIMHBI y4aCTKOB ¢ HAHECEHHOM Ha KapTy Pacu€THOM CXEMBbI B COOTBETCTBUH C
MacuTaboM U 3alHIIeT JaHHbIe B 0a3y JTaHHBIX M0 y4acTKaM B roje J{iauHa yyacTka.

2 Ba:xno

HaHHaﬂ ornepanus BBIMIOJHACTCA TOJIBKO AJIS TEX YYACTKOB, Y KOTOPBIX HE BBCJICHA JIMHA.

17.2. ABTOMaTuU4yecKkoe 3aHeceHue Havaria U KoHua

Y4aCTKOB

Ecnu 3a1aHb1 HAMMEHOBaHMS Y3JIOBBIX 00BEKTOB CETH (Kamep, MOTpeOuTeNneil, HACOCHBIX CTaHIMHK U JIp.), TO
JUI Y4aCTKOB TEIIJIOBOM CETH MOYKHO aBTOMAaTHYECKM 3allOJHUTH 1ojsl HauMmeHoBaHue Havana yyacTka U
HanmenoBanme koHma y4actka. Vmst HadangpHOTO y37ma OyJneT HAMMEHOBAHHEM Hayajla ydacTKa, a MMs
KOHEYHOI'O y3/1a — HAUMEHOBaHUE KOHLA Y4acTKa.

Juis mpoBeeHUS JTAaHHOW OTICpaIi:

1.
Bri6epurte komaHIy T1aBHOTO MeHI0 3adauu|ZuluThermo iy HAXXMHUTE KHOIIKY & janem HMHCTPYMEHTOB.
Ha skpaHe TosIBUTCS OKHO TEIUIOrHApaBiIndeckux pacuetos (Puc.17.3).

ZuluThermo

- X

Hananka | Moeepka | TeMNEPATYRHLIA FpaduE | KOHCTRYKTOPCKME I CepBHcl

[7] C yueTara TBC

[ C yyerom yrever
[ C yyerom TennoEsr NoTeps
@ Mo Hopr, NoTEpAmM
[N MsonALHK
["aWEHWE HSBEITOYHOrO HaNopa
@ OpoccensHeIMH Waitanu
() Connom 3 neeatopa

Packpacka [(HET) -

Pacyer

Hactpofiku

[ Crnpaexa ] [ 3akpeme ]

Pucynok 17.3. OkHoO Temioruapasiandeckux pacueros ZuluThermo
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ABTOMaTHYECKOE 3aHECCHNE HUCXOJHBIX TaHHBIX

" BriOepure ci1oii TEIUIOBOI CeTH U3 CIIMCKa, HaxaB KHONKY Cioil...;

" Iepeiinute Ha BKknagky Cepeuc. IlosBuTcs 0KHO, okazaHHoe Ha Puc.17.4.

ZuluThermo

CHCTErMA WEHTPANME0EAHHOMO TENNDCHAGHEHN
| Hanaagka I Moeepka I T emneparypHeii rpaduk, | Koncrpyktopexus | Cepewc |
:
l LLAMHE! Y4SCTHOE C KapThl ] [ Coznate HoBYD CETE l
l COITHETEM BRICOT © KapTEI ] [ OGHOEMTE CTPYKTYPE TA0ML, l
I Ha4ana ¥ KOHWE! Y4aCTROE ] [ EQHHMLES HEMEPEHIA l

[ Pacyer Tennoek: NaTEpE l

Pacuer [Hac*rpnﬁm] [ Cnpaeka ] [ Jakpemh ]

Pucynok 17.4. Bkaaaka «CepBucy»

" Haxxmmre KHOIIKY Hauana u KOHUblL YyHaACMKO0E. HporpaMMa ABTOMATHYCCKH 3aIlOJJHUT IIO0JIA

HamMmeHOBaHMe Hayvasa ydJacTkaWu HaMMeHOBAaHMe KOHIA ydYacTKa IJIgd BCeX y4YacCTKOB.

2 Ba:xno

[Ipy NOBTOPHOM HCHOJB30BaHUU JaHHOW OINEpalUU, IPOUCXOAUT MEPE3ANUCh MO
HanmenoBanue Havana yyactka 1 HauMeHoBaHMe KOHIIA yyacTKa.

17.3. ABTOMaTU4Yeckoe 3aHeceHue reoge3nvyeckmx
OTMETOK OOLEeKTOB CeTU CO cnos penbeda

[Tpu Hanuumu ciost penbeda, reoie3nIecKue OTMETKH BceX 00bEKTOB TEIJIOBOW CETH MOXKHO aBTOMAaTHYECKH
CYUTATh C KapThl. [y aToro:

1.
Bribepute koMaH Iy T71aBHOTO MeHIO 3adauu|Zulu Thermo vy HAOXMHUTE KHOTIKY 2

TIaHEJI! HHCTPYMEHTOB.
Ha skpaHe mosBUTCS OKHO TeIuoruapaBindeckux pacyeros (Puc.17.5).

ZuluThermo a X

Hanagka | MNoeepka | TemnepaTypHeld rpaduk | KoHCTpykTopckMi I Eepsuc|

[7] C yyerom FBC

[T C yueTor yrever.

[7] € yseTom Tennoswx noTeps
@) Mo Hopr. NoTepAM

Mo HE0AALHK
["SLUEHME HEARITOYHOrD HANOPA
@ [JpoccensHeiM Wakitardd
~) Connotd anesaTopa

Packpack.a [ CHETY

FPacuer Hactporiu [ Crnpaeka ] l Jakpeme l

Pucynok 17.5. OxkHo Temioruapasiandeckux pacueros ZuluThermo

" Haxxmute kHOTIKY Cr10il...1 BRIOEPHUTE CIIOHN TEIJIOBOW CETH;
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ABTOMaTHYECKOE 3aHECECHUE IreoaC3N4YCCKUX OTMETOK 00BEKTOB CETH CO CIIOS penbe(ba

3. o
Iepeiinure Ha Bkaaaky Cepeuc. IlosButcst okHO, MokazaHHoe Ha Puc.17.6.

ZuluThermo

CucTera LEHTPaNME0ESHHOMD TENAOCHAGHEHH

| Hana,u.KaI I'IoBepKaI T ernEpaTYRHEIR Fpagmx Kan:TpgKTopcxuﬁl Cepemc |

a X

[ T NWHEI YY4ECTKOB © KEETEl ] [ CosaaTe HOBYH CETE ]

I OTHMETEM ERICOT © KapThl I [ O AHOBUTE CTRYKTYPEI TaGML, ]

[ Hayana W koHuel YHACTKOE ] [ EghHuMuEl H3tEpEHHA ]

[ Facuer Tennoees NoOTEPE ]

Pacyer [Hampomm] l Cnpaet.a l [ Sakpere ]

Pucynok 17.6. Bkaagka «CepBuc»

4.
Haxxmure KHOIIKY OmmemKu evicom ¢ Kapmbl. B peE3yJIbTaTC aBTOMATHYCCKU 3aIIOJIHUTCA I10JIC

reojie3udecKkas OTMETKa JIJIsl BCEX OOBEKTOB CETH.
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'maBa 18. Packpacka ceTtu

Wndopmanns, BHECEHHas B CeMaHTHUIECKUE 0a3bl JAHHBIX, a TAKXKE MOJY4YEHHAs B PE3yJIbTaTe PacyeTOB,
MOYKET MCIIOJIb30BATHCSI ISl TEMATHYECKOH pacKpacku ceTH (M3MEHEHHsI BHEIITHET0 BUja 00beKToB). Packpacka
MIO3BOJISIET NTPOAHANIN3NUPOBATH PE3yJIbTAThl PACUeTa, a TAKIKE HArJISIHO BHIJCIHUTh ONpEeICHHbIE O0BEKTHI
Ha KapTe.

Packpacky ceTr MO>KHO TIPOM3BECTH ABYMsI CIIOCOOAMH:

1.

OKpaCKa C IOMOIIBIO BCTPOCHHBIX q)HJ'IprOB - [I0O3BOJEICT OKPACUTH TCIIOBYIO CEThH C TIOMOIIBIO BCTPOCHHBIX
TEMATHYCCKUX (1)I/IJ'II>Tp0B TMOCJIC MPOBCACHUA HAJIAJOYHOT'O UJIW TIOBEPOYHOI'O pacy€Ta B 3aBUCUMOCTHU OT:

B TEeMIepaTyphl TEINIOHOCHUTEIS B ITOIAIOIIEM TPYOOIIPOBO/IE;

B CKOPOCTH JIBHXKEHHUS BOABI B TPYOOIIPOBOJIE;

B BJIMSIHUSI KICTOYHHUKOB HA CETh (€CITH KONINYECTBO HCTOYHUKOB Oombiie 1);
B BpPEMCHH NPOXOXKICHUS TEINIOHOCHUTEIS OT HCTOYHHKA 0 Y371a;

N BEJIMYMHBI HAIlOpa B MOJIAIOIIEM TPYOOIIPOBO/IE;

B BEJIMUYMHBI paclioylaraeéMoro Haropa;

N BCIMYWHBI YACTHHBIX JINHEHHBIX ITOTEPh HAIIOPA.

Packpacka ¢ momMorpi0 coOCTBEHHOTO (DHIIBTPA - MO3BOJSIET OKPACHTH JIFOOBIE OOBEKTHI CETH C MTOMOIIBIO
CaMOCTOSATENIFHO CO3JaHHOTO HOBOrO TeMmartudeckoro ¢uibTpa. Hampumep, 3amaTth IBET BceM
TpyOOIPOBOaM C OJ3eMHOM OeCKaHATBHOM IPOKIIAAKOH - XKENTHIH, TOA3EeMHOM KaHAIEHOW MTPOKIIa KO
- KpacHbIH, TOABAJIBHOM NMPOKIIAAKOH - Toy0OoH, a TaKoke 3a1aTh CTHIIb U TOJIIUHY JINHUH.

C IIOMOIOBIO TeMaTHIECKOU OKpPACKHU MOXKHO:
m BeIieauTs 1BeTOM MaruCTpajbHbIC U KBAPTAJIbHBIC CETH,
| BBII[GJ'II/ITB IIBETOM TCILIOBBIC CETU B 3aBUCHMMOCTH OT UX BJIaACIIbIIA,

| BBII[GJ'II/ITB OBCTOM YYAaCTKHU C PA3HBIM BUJIOM IIPOKIJIAAKHU UM TUIIOM U3O0JIALINHU.

CMoTpHTE TaKxke:

3amycK packpacKH ¢ OMOILBIO BCTPOSHHBIX GHIbTPoB (cM. paszaen 18.1.1 «3amyck packpackmy, cTp.223);
HACTPOWKHU BCTPOCHHBIX GuibTpoB (cM. paszaen 18.1.2 «Hactpoiiku packpackuy, ctp.223);

co37laHle HOBOTO TeMaTudeckoro ¢aitna (cM. paszaen 18.2.1 «Co3nanue HOBOTO TEMATHYECKOTO (paiimay,
ctp.225);

penakTupoBaHHE TeMaTHdeckoro Qaina (cM. paszen 18.2.2 «PemaktupoBaHHe TeMaTHdeckoro (aiinay,
crp.227);

MOAKITIOUEHHE\OTKITFOUEHHE TeMaTHdecKoi okpacku (cM. paszzmen 18.3 «IloakaroueHne TeMaTHYECKOM
OKpacKm», ctp.228);

0OHOBJIEHHE TeMaTHIeCKO# okpacku (cM. pazmen 18.3.1 «OGHOBICHIE TEMATHUECKON OKPACKI», CTP.228);

IPUMEP CO31aHus TeMaTuueckoro GuabTpa (cM. pasznen 18.4 «IIpuMep co31aHus TEMATHIECKOTO (PHIIBTPAY,
crp.229).
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Pacxpacxa C IOMOIIBIO BCTPOCHHBIX (1)I/IJ'II)TpOB

18.1. Packpacka ¢ noMoLwbi BCTPOEHHbIX
dunbTpoB

18.1.1. 3anycK pacKpacku

JA71st TOro 9T00BI paCKPacuTh CETh HYXKHO:

1. IMocne ycneniHoro npoBeleHus pacuera, B okHe Tennozudpasnuueckue pacuemst B cTpoke Packpacka
Ha)KaTh KHOIKY . B BhIIIaBIIeM MEHIO BBEIOpaTh MapaMeTp, B 3aBUCUMOCTH OT KOTOPOTO HY KHO ITPOU3BECTH
packpacky cetu. (cM. Puc.18.1)

ZuluThermo -

Mpurep TEMADBON CETH Cnaid...

| Hana.u.Ka| MoBepra | TemneparypHei rpadk | K.oHoTpykTOpCKMil I CepBHc|

[=- ] Mputep TeNAoEDR ceTH
[ € yueTor yrevex - Cesepran
[ € yseTom Tennossx noTeps
(@) Mo Hopr. NaTepsAm
Mo v=onawmHm
Conna W Wwaiitel M3 Hanagku
[ Anametpe vz

KOHCTPYKTORGKOrD
pacyeTa
Packpacka l(HET) V]

<HET> v
Pacuer ] [ Hacrpoiiku ] [ Chpagt.: Temneparypel

CropocTu I

Bpetan

Hanop B nogarwer

Pacn. Hanop

YneneHee notepi

Pucynok 18.1. Packpacka ¢ moMoIIbI0 BCTPOEHHBIX (PUIBTPOB

2. Tlocne BbIOOpa mMapaMeTpa JICBOM KIABHIICH MBINIM, CETh OKPACHTCS B COOTBETCTBUU C 3aJaHHBIMH
nactpoiikamu (cM. Prc.18.2.) (TloapoGuee cMm. pazmen 18.1.2 «Hactpoiiku packpackmy, ctp.223).

2 BaxxHo
OKpaCI/ITI) CETh C IIOMOIIBKO BC’I’pOGHHLIX (bI/IJ'IprOB MOXKHO TOJIBKO ITOCJIC ycnemHoro HpOBe,E[eHI/ISI
HaJIaJO4YHOI'O U HOBepO‘{HOFO pacquOB.

ZuluThermo -
Neseasp TenN0B0d coTH Coci
Hanaars | Mosepra lmmvmi me.moom] Cepenc
&4 Nipevep Tennosoi cet
/ ¥ C yeeoss yreser. & Conepman
7 C yeeoes Tenacess: noTeps

© Mo mopes. NoTEpAM
Mo ssonsgie:
V! Conna s wiifio: us Hassaxu

Husastpol us
KOHCTPARTOPCROND
pacweta

Pacxpacka | Ugamiess noreps ».
&

[ Paceer _| Hacrpodes Copoexa 3arpene

Pucynok 18.2. Oxpacka ceTH ¢ MOMOIIbI) BCTPOEHHBIX (PHILTPOB

18.1.2. HacTponkn packpacku

Jist Toro 9TOOBI HACTPOUTH TEMAaTHYECKHIHA (PIIIBTP PACKPACKH CETH HYKHO:
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Packpacka cetu

Bri6pats komanay rmaBHOTO MeHIO 3adauu|ZuluThermo i Ha)XaTh KHOTIKY a2 TTaHEeJ HHCTPYMEHTOB;
2. Haxartp kHotKy C0ii...11 BBIOpATh CJI0i pacCUMTHIBAEMOIl TEIJIOBOM CETH;

3. Haxats kuonxky Hacmpoiixu;

4. Bribpats 3akianky Packpacka, (cm. Puc.18.3);

5. BbIOpaTh THII HACTPaNBaEMOTO TAPaMETPa, HaXkKaB Ha COOTBETCTBYIOIIYI0 KHOIIKY, Hanpumep Temnepamypa

mpy6onpoeooa.
MapameTpel rMgpaEAMYeckoro pacqeTa P
Tennossie NoTepK I [MoTepu Hanopa I TennoHoCcHTEN: I Yreurn
MpoTokon pacyeTa | Packpacxa | IBC I WoxogHele gaHHbIE I Hasp

[ Temnepatypa TpyGonposona ]

’ CKODOCTb ABMAXEHHWA TENNOHOCUTENR l

’ Bpema OBWMAEHWA BOOBl 0T MCTOMHWKG l

[ Hanop & nopatowem TpySonposone ]

[ ]
[ ]

Pacnonaraemelit Hamop

¥ neneHbIE NOTep

[ 0K H Ommena l MpumeHnTE

Pucynok 18.3. HacTpoiiku packpacku

6. B nosBuBIIEMCcs OKHE 3a1aTh 3HayeHHs mapameTpoB 12, (71 3amoiHseTcs aBTOMaTHYECKU) U yKa3aTh
COOTBETCTBYIOIIHI 3TOMY AHANA30Hy 3HAUCHHUI IIBET OKpackH, (cM. Puc.18.4).

LigeTa I_EE

T1.°C T2, 'C Ueer -ﬂ,nﬁasmb
100.00

100.00 110.00 ] -_Bmasm.

110,00 120.00 ]

120.00 130,00 -H,uanMTb

130,00 140.00 e

140,00 150.00

1

Ok

OrraeHa

Pucynok 18.4. HacTpoiika 1BeTOB VIS OKPACKH

Knonika /Jlo6aséums ciy>xut aiist 1o06aBIeHUs MyHKTa B KOHEI CUCKA. [IJIsT TOTO YTOOBI BCTABUTH CTPOUKY
nepes ONpeCICHHBIM MOJIEM, HEOOXOIUMO BBIICIHUTH 3TO II0JIC, M HAXaTh KHONKY Bcmasums, niepen
BBIJIETICHHBIM TIOJIEM TIOSIBUTCS HOBAs CTPOKA,;

7. Haxarb kHonKy OKniist COXpaHeHHsI HACTPOEK.
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PaCKpaCKa C IOMOIIBIO COOCTBEHHOIO (bHHLTpa

18.2. Packpacka ¢ NOMOLbLIO COOCTBEHHOIO
dunbTpa

18.2.1. Co3paHne HOBOro temarm4yeckoro c¢pamna

[Tporpamma npeycMaTpuBaeT BO3MOXKHOCTh CO3aHUsI CBOETO COOCTBEHHOT'O (PUIBTPA IO OKPACKEe OOBEKTOB
CEeTH B 3aBUCHMOCTH OT JJF000TO IMapamMeTpa CeMaHTHYECKOH 0a3bl TaHHBIX ATHX 00BekTOB. CO31aTh, 3aITUCaTh
U OTPEaKTHPOBATh TEMAaTHYECKHUH (DUIBTP MOXHO B peaakrope GuiIbTpoB. [Jist BEI30Ba pelakTopa cieyeT
BEIOpATh MyHKT MeHIO cucTeMbl Kapma|Tema|Pedakmop ¢punsmpa. Ha sxpane IOSBUTCS THAIIOT PeIaKTOpa.

3amaauM TEMaTHYECKYIO PACKPACKY IS YYACTKOB, JJIMHA KOTOPBIX OoJbine 1 MeHbIe 50 MeTpoB.

CHauaia HeoOXOMMO CO3JaTh TeMAaTHUECKUI (QHUIBTP, IS 3TOTO CIIEyeT:

1. B menro Kapra BeiOpats komauny Tema|Peoaxkmop gunempa,

2. Haxatb kHOTIKy Cr0ii, ¥ B TIOSIBUBILEMCS] OKHE BbIOOpa (aiinia yka3arh cloi TeruoBoii ceTu;

3. B crpoxke Illa6non Beectu ums nrabinona. (Hanpumep, Oxpacka no nnmHe, cM. Puc.18.5);

4. U3 Bemagaromiero ciucka baza BeIOpaTh 6a3y NaHHBIX Y4aCTKU;

5. B ctpoke Mma 3anath HazBaHue nepBoro ycnosus. (Hampumep, Invna mensme 50 MeTpos).
B paznene Habopa ycioBwmii B ctpoke J{nmHa yyactka, M BBecTH: <50;

K

Ipumeuanue

CHHTaKCHC YCIIOBHI 3aIpoca aHAJIOTHYEH CHHTAKCHCY B OKHE 3alIPOCOB M0 CEMaHTHUYCSCKOU
0ase MaHHBIX.

6. YkaszaTh Tl 00bEKTa, BEIOpAB BKIAIKY JIuHeli ble.

B pasnerne Jlunuu 3a1aTh [BET, CTHJIb M TOJIIUHY JHHUM TpyOonpoBoaa.(cM. Puc.18.5).
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Packpacka cetu

Tematuyeckuid duasTp L &
Croii: TENIOCETE Crnid...
WadnoH:  Okpacka no gwHe - -1 .
Honoeuwe

[l Cospatmre
Wras: LauHa rerelwe 50 meTpos |1 W3l [4]»
Baza: YyacTkM w | 3anpoc | OcHoeHob

Horep WcTouHMKE -

HaumeHoBaHWE HaYana Y4acTra
HaMreHoBaHKE KoHUE y4acTka
T niHa yyacTka, r i <h0
BHYTPEHHWI AMAMETD NOLaKLW ero TRYSoNposn. .
BHYTpEHHME gMareTp oBpaTHOrD TRYSoNpOBOL, ..
Cyrdraa ko, MECTHEIX CONPOTHENEHWE Nod. Tp...

Cubdbda KAt rARCTHRE SORONTWR1RHWE 60 Th

MnowanHeie | TMHEEHEE | CumBonsHele
.

Wser: - |

Crmne: [HE MEHATE] -+

=
TonwmHa Ha 3K paHe: 25

ToMWMHa NPM NEYSTH: 2

b EcTHEIE CONPOTHENEHWA NOA.TR-04a
=

[ HeBuaumem oteekT

[T Heemamman Haommce

L4 Beepx
> BHuz
¥ Boraeume

.:P DYHCTHTE

&)  Cnpaeka

M. Zakpems

Pucynok 18.5. Co3nanue remaTu4eckoro puiabTpa

] 4 ||k
7. I[J'I?[ BBOJa CJICAYIOIICTO 3alIpoCa HAXKATh CTPCIIKY B pasjelie iz )

8. B ctpoke Umsa 3a1ath Ha3BaHHE BTOPOTO yciioBus. (cM. Puc.18.6);
9. B crpoke Jnauna yuacmka, m sBectu: >50. (cM. Puc.18.6);
10.B paszaene JIunuuzanatsh CTUIb,IBET U TOJIIIUHY TPYOOIPOBOIA;

11.Coxpanuts mabon (kuorka Coxpanums).
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Pacxpacxa C IOMOIIBIO COOCTBEHHOIO (1)I/IJ'H>Tpa

Tematiueckuid GrasTp

Cnoi; TEMNOCETE
WatnoH  Okpacka no gauHe
Yonosue
Mras: JnuHa gonkewe 50 reTpoe
Baza: YyacTrm ~

Hormep ueTouHMka

H aMMEHDBaHME Ha4aAa Y4acTra

HammeEHDBaHME KOHLE Y4acTKa

TauHa yyacTra, M

B HYTpEHHMIY QMaMETD Mo SH0WErD TRYGONpOEO...
B HYTPEHHWA gHareTp ofparHoro TRYSonpoEod. ..
Cyrta koady, MECTHBE CONPOTHENEHME NOg. TP...
MEcTHRIE CONPOTHENSHHA NOA. TR-28

r:LIMMH KAt rARCTHRE COONOTUE TEHLEE ﬂﬁl‘l Tn

MaowagHee | UHERHEE | CumBonbHER

Janpoc:

. %

&) Cooi.

[ OTRpemE. .

el Cospanure

|2H32 [

OcHoBHOM

i1

i < Beepx

> Bz

i 60

4§ Berasums

_-P DuHCTHTE

Lger: |
Crune: [HE meHATE] -
TonwKHa Ha SKpaHe: 2

TonwkHa NpM NEYaTH: 25

|:| Hesuaureni ofbext

[ Hemamrian HaonHoe

&)  Crpaeka

[ Zakpeme

PucyHnok 18.6. Co3nanue TeMaTH4ecKOro puiabTpa, 2-oe ycjaoBue

Tenepb Ha OCHOBE TEMAaTHYECKOTO (DUIBTPA CO3AAETCS TeMaTHIECKHH (aii:

1. B mento Kapma Boiopatb nyHkt Tema|Cozoams.

CozpaHue TemaTtHueckoi packpackd

Caai [Tennocem

Punetp: [DKpaCKa no 4A4HE

v [

Tema: -

Orpacka no anuHe

-

[ ok

] [ OrreHa ] ’ Cnpaexa ]

MoaK YT F KapTe

2. B Bemaparomiem crincke Coil Haxarthb Ha CTpeNKy (=) v BBIOpaTh CIIOH TEMIOBOM CETH;

3. B cTpoke @uibmp HaxKaTh CTPEIKY W BBIOPaTh QMIBTP, CO3MaHHBIN HA TpepIayiieM dTane (Okpacka

no cerwu);

4. B CTPOKE Tema CTCPETh HAAIIUCH <HoBasa> W Hamucarth I0JIb30BaTEJILCKOE HA3BAHUE TEMBEIL, Hanpumep,

TaKke OKkpacka O CeTw,

5. Ormeruts onumto Ilodknwouums Kk Kapme, Haxath kKHOKy OK. Ha skpaHe oroOpasurcsi co3naHHas

TeMaTHYeCKasi pacKpacka.

18.2.2. PepaktupoBaHue tematuyeckoro dgamna

I[J'IH PEAAKTUPOBAHUA TeMaTH4YECKOI OKpAaCKu HaJ0:

1. B menro Kapma Boi0path komanny Tema/Pedaxkmop ¢unompa,

2. Haxatb Ha kHONIKY Cn10ii, ¥ B TIOSIBUBLIEMCS OKHE BbIOOpa (haiiiia ykazaTh CJIOH TEIUIOBOIi ceTy;
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Packpacka cetu

3. B crpoke Illabnon BeIOpaTh uMs 1mabaOHA, KOTOPBIA HY)KHO oTpemakTuposats (Hampumep, oxpacka
no cerwn);

4. V3MeHuTh HEOOXOMMEIE TapaMeTPHI;

5. Haxarp kHOIIKY OKnist COXpaHeHHs! I3MEHEHHH.

2 Ba:xHo

[Tocne pemakTupoOBaHUA TEMAaTHIECKOTO (PHUIBTPa, TEMaTHIECKUA (aiin Hago 00HOBHTE. Kak
9TO cuenathk cM. paszaen 18.3 «IloaxiroueHne TeMaTHIeCKOW OKPacKm», cTp.228

18.3. MNopgknoyeHne TeMaTU4eCKON OKpPaCKMU

J1J1s MO IKITFOYEHUS TEeMaTHIeCKOH OKpacKH HEOOXOIIMO:

1. Beibpats niyukT MeHt0 Kapma|Tema|llookntouums. OTkpoercs okHO Temamuueckue packpacKu,
(Puc.18.7);

2. JIBakApl TICTKHYTH JIEBOW KHOIKOI MBIIIH MO packpacke. J|BOHHOM MIETIOK yCTaHABIMBACT (CHUMAET)
rajJouky ¢ packpacku. ['aouxa o3Hagaer, 4To Okpacka OyJeT HOAKIIOYeHa K KapTe;

3. Ilocne BbIOOpa HEOOXOOMMOW pacKpacku M €€ MOIKIIOYEHHS (OTKIIOYCHHUS) HAXXMUTE KHONKY OKruis
COXPaHEHHUS.

Tematvueckne packpackM

o

IELELTSE

@] Kapraz

: PatioHe
3enEHkEIS HACaHAEHHA Sakpeme
Mpoes#an yacTe
] 3naHrA T pHMEHHTE
Tennocete

BepHyTe

NoSaBuTE. ..

Yoanure

CoxpaHuTe

O 6HoBMTE

Crpaexa

Pucynok 18.7. [logk/ii0ueHne TeMATHYECKOI PaCKPacKu

18.3.1. O6HOBNEHNEe TeMaTU4YEeCKON OKPaCKMU

[Nocne pacuera nny nocsie U3MEHEHUST HCXOTHBIX TAHHBIX HEOOXOAMMO OKPACUTh CETh TOBTOPHO, JUISL 3TOTO
HY’KHO:

1. Bei6pats myHkT MeHto Kapma|Tema|llooxkntouums. OTkpoercsi okHO Temamuueckue packpacku,
2. BblaenauTh pacKpacKy JIEBOH KHOMKOM MBIIIIH;
3. Haxarb kHOTIKY O6HOGUMD,

4. Haxatb kHOTIKY QKIS 3aKpBITHS OKHA.
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[Tpumep coznanust reMaTnueckoro GUIbTpa

Tematuueckue PacKpacky

s
F i
b
o
ra
e

] 3enéHblE HACIHAEHWA Sakpems

] JaaHqa [pHAEHHTE
4] Tennocets
“E Okpacka nognqde (1d = 2] BepHurs
JofaeuTb...

Yaamre

CoxpaHuTe

OdHoEMTE

LR S

Crpaeka

Pucynok 18.8. O0HOB/IeHHe TeMAaTHYECKOIl OKPACKH

18.4. NMpumMmep co3gaHmna TeMaTU4ecKoro ounbTpa

Co3znats, 3anucarh ¥ OTPEAKTUPOBATh TEMAaTUYECKUH (QUIIBTP MOXKHO B peaakrope GpuibTpoB. J{iis Bei3oBa
penakTopa cienyeT BEIOpaTh MyHKT MeHIo cucteMsl Kapma|Tema|Pedaxkmop ¢hunsmpa. Ha sxpane nosButcs
JMAJIOT pelakTopa.

3a1a/1M TEMaTHIECKYIO PACKPACKy IS TOTPEOUTENEH, Y KOTOPBIX pacueTHas Harpy3Ka Ha OTOIUICHHE MEHBIIIE
0.2 T'kaut/4, A71st TOr0 HAMIO CIICAYET CHaYa a Co3aTh TeMaTHUCCKUI QUIBTP:

1.

2.

3.

9.

B mento Kapma Be16path komanny Tema|Pedoakmop ¢punompa;

Haxxats kHOTIKY C10iiv B IOSIBUBIIEMCS OKHE BEIOPATH CIIOH TETIJIOBOM CETH;

B crpoke IHlabnon BBecTU: Harpy3ka Menbme 0.2;

B ctpoke YciioBue 3a1aTh Ha3BaHUE yCIOBUSYCIIOBUS, Hanpumep Harp. MeHbume 0.2;

B ctpoke baza BEIOpaTh 00BEKT CETH, B JAHHOM Cilydae [loTpebuTerb;

B pasnerne Habopa yciaoBuii B ctpoke Pacuemnasn nazpyska na omonaenue, I'kan/u Beectu: <0 . 2;
BriOpatb cHuzy Bkiaaky Cumeosivhuie;

Haxxate Hoeblii cumeos v HapuCOBaTh CMMBOJ B penaktope. bonee moapoOHoe omucanue paboOThl B
rpad)MueCcKoOM peIaKTOPe CUMBOJIOB MOYKHO PACCMOTPETD B CIIPABOYHOM Mocobuu mo pabote ¢ T'MC Zulu™sg
paznene Pabota ¢ BeKTOpHBIMHE CIOSAMU|PeIakTop CTPYKTYpHI Cl0si|PelakTop CHMBOJIOB;

BI)I6paTL HapI/ICOBaHHHﬁ CHMBOJI B BBIIIa1aIOIIEM CIIUCKE,

10.B crpoke Pazmep ycranoBUTh 3HaueHue 4 0.
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Packpacka cetu

i P

Temammueckuii duneTp

Cnoii:; MpuMep TENAOEOI CETH
WatnoH:  Harpyska meHewe 0.2 ~ 0

Yenoewe
= CoxpaHute
Wras: Harp. meHbwe 0.2 Tuzs1 |1 »
Eaza  |MNorpeturens ¥ | 3anpoc: | Ocrosoi
: Agpec ysna EE0AA = | Beepx
HaureHoBaH1e y3na
Hotep HoToUHHES > BHuz
le0fesMMeCKan OTMETKA, M
¥ Bcraewe

BricoTa 305HUA NOTRESMTENA, M
Homep crerbl NOgKAIYEHKA NOTpedWTENR
n o P [t Yaame
PacyeTHaA TemN. CET. BOakl Ha BXOAE B NOTpE....
PacueTHan Harpyska Ha oTonneH9e, [kandy <0.2 :? OyMcTHT S
8

ParyeTHAQ HArMUEK A HA ReHTH0au e Tkandy

MaowagHete | Mnednee | CymBoncHee |

Pazmep 40 [T] HeBuaueii offeert

M acuratupoeate
He yeenuuneaTs Gonewe 1:1

HoBBIA cuMEON
MztaeHUTE CHMBON

l:‘ HeemaHman Hagnucs

6 Crnpaeka

M 3akpeme

Pucynok 18.9. IIpumep co3ganus TeMaTnyeckoro GuibTpa

11.Coxpanuts mabmnon (kuorka Coxpanums);

12.3aKkpbITh OKHO CO3aHUsI TEMATUIECKOTr0 (pribTpa (KHOKA 3aKpbimb).

Termneps ciemyeT Ha OCHOBE BEIOPAHHOTO (GUIBTPA CO3AATH TeMaTHUYecKHii daii, U1t 3Toro Hajo:

1. B mento Kapma Beibpats yHKT Tema|Co3zoame;

2. B BeimajarorieM ciucke Coi Haxath Ha CTpeliKy (=) U BIOpaTh CIoH [IpyMep TemJioBo ceTu,

3. B crpoke @unbmp HaxaTh HaxaTb Ha cTpenky (=) u BbIOpath daitn ¢punprpa (Harpyska MeHbue
0.2);

4. B ctpoke Tema crepeTh HaaAmuch <HOBas> W BBECTH IOJIb30BATEIHCKOE HAa3BAaHHE TEMbI, HAIIPUMEP
[ToTpeburenu,

5. Bxunrouuts onuuio Iooxknrouums K cioio.

CozgaHune TEMaTH4EeCKDH packpacku 22
Caaf: ’I'Ipumep TEMNOB0M CETH 'l
PUAETR lHarpgSKa MeHewe 0.2 ']B
Tema: -1 Harpyzka teHewe 0.2 -

[ QK ] [ OtreHa ] [ Cnpaeka ] Mok MouMdTE K KapTe

Pucynoxk 18.10. IIpumep co3nanusi TeMaTudeckoro gaiina
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[Tpumep coznanust reMaTnueckoro GUIbTpa

6. Haxats kaonky OK, mociie 4ero Ha 3KpaHe 0TOOpasUTCs TeMaTHYECKasi pacKpacka I IMoTpeOuTeiei.
(Puc.18.11).

L] MoTpebuTend c pacyeTHOMA Harpyaknﬁ|>
[ 5 Ha OTORAEHKME MeHewe 0.2 kany

Pucynok 18.11. [Ipumep noak/I104eHHONH TEMATHYECKOH PaCKPACKH
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naBa 19. CnpaBoO4YHUKHK

19.1. CnpaBoO4YHUK No Tpybam

JU71s BBITOJTHEHHS! KOHCTPYKTOPCKOT'O pacyeTa MOoIb30BaTellb MOYKET CAaMOCTOSTENILHO CO3aBaTh Pa3IMIHbIC
Ha0OpHI THAMETPOB (COPTAMEHTHI), IT0 KOTOPBIM IIporpaMma OyAeT BEIOMpATh HYKHBIH JHaMeTp I KaXKI0T0
yuactka. J{ist qoOaBieHHs 1 peAaKTUPOBaHHS COPTAMEHTOB UCTIONb3yeTcs Cnpagounux no mpyoam.

o ymoirqaHuIo 151 KaXKJI0M CETH BCErja CyLECTBYET COPTAMEHT I0J] MIMeHeM CTaJlb, OH SIBJIIETCS OCHOBHBIM.
Ecnu npu mon6ope nuamMeTpoB HEOOXOAMMO ISl Pa3HBIX YYaCTKOB HCIIOJIB30BATh Pa3HbIE COPTAMEHTHI, TO
HMS Hy>KHOTO COPTaMEHTa MO>KHO 3aJaTh AJIS KaXKIO0r0 y4acTKa epcoHaNIbHO noie Tubes, CopTaMeHT
B 0a3e jaHHBIX 1o ydactkaM (cM. Puc.19.1). Ecnm aTo mose anst yyactka Imycro, TO pacyer Ajsl mojodopa
JMaMETPOB ISl TAHHOTO Y4acTKa OyJIeT MCI0Ib30BaTh OCHOBHOM COPTaMEHT.

¥uacTok

Tekywan zanyce | 3anpoc |Basa | Oteer

TennoBkIE NOTEPM B NOGAIOWEN TPYGONPOBOAE, kAN

Tennoeele NOTEPY B DOPATHOM TPYAONPOBOAE, Kikany

CpegHeron. yo, TEM NOTEpM 108, TP-L4, KEAN

CpegHeron. yo, Tenm. NoTepM 08p. TP-04, KEaN
Hoprakcn.renn.notep nog. Tp-aa, kkanfyac m2 C
Hoprakcn.renn.notepy obp.Tp-aa, kkanfiac m2 C

Ternepatupa B Ha4ane y4acTka noa. Tp-aa,’c

Temneparypa B KOHUE Y4acTEa Nog Tp-aa, =

Ternepatupa B Havane y4acTka ogp.Tpa,’C

Temneparypa B KOHUE Y4acTra 06p.Tp-aa, T

JHaMeTp NOOSOWErD TR-0a [KOHCTPYKTORCKMA], M

JHameTp 08paTHOMO TR-0A [KOHCTPYKTOPCKMEA], 1

WepoxoEaTocTe Nog. TP-Aa [KOHCTPYKTORCEMEA], MM
WepoxoEaTocTe 06p. TP-Aa [KOHCTPYKTORCEMEA], MM

OMTHManeHaA CKOPOCTE B NOASKIWE [KOHCTPYKTORCKME), M/C
OnTiransHas CcLopocTe B OOPATHOM [KOHCTPYKTOPCKME], Mic
YaenkHeie NMHERHEIE NOTEPK NOLAOWETD [KOHCTPYKTOPCKMA], M/
YpenbHee NHHERHEIE NOTEPM OGPATHOMD [KOHCTPYKTOPCKME], Mbt
CopraraeHt

= DE@ -9 80| SN E

Pucynok 19.1. BeiGop maTepuasa Tpydonposoaa

m OTKpBITHE CTIPaBOYHHKA IO TpyOawm;

B YJIaJICHUC TUaMETpa,

Jo0aByieHHEe HOBOTO MaTepHaja B CIIPABOYHUK;

B YJIaJICHUC MaTcpuaa u3 ClipaBOUHUKA.

19.1.1. OTKpbITME cnpaBO4YHMKA NO TpyOam

OTKpLITB CIIPABOYHUK MOKHO JIBYyMsI crocobamu.

[TepBsrit crioco6:

BBIOOp MaTepHana TpyOoNnpoBo/a; 100aBIeHNAE AUAMETPa K CYIIECTBYIOIEMY MaTepuainy;

2

1.
Bri6paTh KoMaH Ty TI1aBHOTO MeHIO 3adauu|ZuluThermo vy Ha)XaTh KHOTIKY = Ha TAHEJIN HHCTPYMEHTOB;

2. o .
[lepeiitu Ha Bkiagky Koncmpykmopckuii,
3. N o .
Haxxats kHOTIKY Cr10il...1t BHIOpATh CIION TEIUIOBOW CETH M3 CITHCKA,

4. Ha manenu ZuluThermo naxate kHonky . (cM. Puc.19.2).




[Tpumep coznanust reMaTnueckoro GUIbTpa
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CrnpaBOYHUK 110 TpyOam

ZuluThermo

Mpurep TENAOEOH CETW

@ Mo pacxogam

Yyactok NogkAYeHA -1

| Hanagka I MNoeepka I T erneparypHeii Fpadgur | KOHCTPUKTopckuMi | CepBMc|

" Mo TENNOELIM Harpy3Kat

b B nogamw e Tpaae, © 150
[IHanop & yzne, 10 t & ofpaTHOM TReaE, O 70
@ Mo crapocTam b ropaued Boaed, C g0
(7 Mo wa e nbHEIN AUHERHBIM NOTERAM | xonoaHo@ sogel, C (5
MuHUMaNEHEI guatdeTp, (0032
1
Pacyer ’ Hactpoiikm ] ’ Cnpaska ] ’ SaKpems ]

Pucynok 19.2. OTkpbiTHE CHPABOYHHMKA N0 TPYOaM

OTKpOeTCst OKHO cripaBovHHKa 10 Tpybam (Copmamenm), B KOTOPOM yKa3aHbl THaMETPHI TPYOOIPOBOIOB

B 3aBHCHUMOCTH OT uX Marepuana. (cMm. Puc.19.3)

CoptameHT

Crane

L]

BHUTPEHHWRA aMaMETR, M P
£hl
il
a0
100
125
150
175
200
250
300
350
400
500
EO0
o0
a00
900

m

1000
1200

1A00

ConpaHuTE

Hoeklii Hatiop
Yganure Hadop

Hat4eHUTE HA

Ygamire
HoszaemTe

BeraeuTe

OrtmeHa

Pucynok 19.3. Oxno «CoprameHT»

Bropoii crioco6:

1

N L
OTKpBITh OKHO CEMAaHTUUYECKOH HHPOPMALIMHU [0 KOHKPETHOMY y4acTKy (™= ),;

2. YCTaHOBUTB KypCOp € MpaBoii CToOpoHsl 0T cTpoku Copmamenm (cMm. Puc.19.4);.
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CripaBO4YHUKHU

YuacTen ~Oax
2= = { - Vi
= DEe - D Cf | ¥ ¥ o8
Tekywan san4ck | 3anpoc |Basa | Oteer 4
Hopi.aKken.Tenn. noTepH NoL. TR-0a, kkan/yac Mzt -

Hopi.aken.Tenn noTepy ofp.Tp-0a, kkan/yacmz C

TemMnepaTypa B H3YaNe YacTka Noa T4, C

TeMnepaTypa B KOHUE Y4acTka nod. Tp-0a, C

TemMnepaTypa B H3Yane wacTka ofp.Tpaa. C

TemMnepaTypa B KOHUE Y4acTka obp.Tp-0a, C

IHaMETP NOQAIWErD TR-Aa [KOHCTPUKTORCKME], M

I1areTp 0BRATHOM D TR-A8 (KOHCTRYKTORCKMA) M

WepoxosaTacTe Noa. TR-Aa [KOHCTRYKTORCKHE). MM
WepoxosaTocTe 08, TR-Aa [KOHCTRYKTORCKHE). MM

OMTHMaNEHaA CKOPOCTE B NOASKWEM (KOHCTRYKTORCKKE], M/C
OMTHMaNEHaA CROPOCTE & O6PETHOM [KOHCTPUKTOPCKME], M
YaenbHels AMHERHEIE NOTERM NOLAOWEND [KOHCTPUKTORCKME], MMM
YnenbHele AMHERHEIE NOTERM 0BPATHOMD (KOHCTRYKTORCKKE], MM/M

CopTatieHT E&

m

Pucynok 19.4. OTkpbITHE CHPABOYHUKA 10 TPYOam

3

Haxatp xkHOmKy "' . OTKpOETCs OKHO CIIpaBoYHKKa 1Mo Tpybam (Copmamenm).

19.1.2. Bbibop maTepuana TpybonpoBoaa

J1yist TOro 9TOOBI BEIOPATH MAaTEpUaN U3 CIIPABOYHHUKA IO TPyOaM HaIO:

1.
OTKpPBITh OKHO CEMaHTHYECKOM HH(POPMAIMH 110 YIACTKY, Ha KOTOPOM HaJ0 BEIOpaTh MaTepual ( o );

2. YCTaHOBUTB Kypcop € IPaBoOi CTOPOHBI OT cTpoku Copmamenm.

YuacTku _Oax
3= = i p
o= BEe - D Ot | % 25 o8
Texywan sanqce | Janpoc | Basa | Oteer L
Hopt.3kcnTenn. noTepu Nog. Tp-aa, kranfuac M2 T ~

Hopr.akcnTenn.noTepu ofp.Tp-aa, kkan/uact 2t

TemMnepaTypa B HaYane yyacTka nod.Tp-Aa,’m

T emMnepaTypa B KOHWE Y4acTka nod.Tpaa, T

TemMnepaTypa B Havane yyacTka ofp.Tp-Aa,’C

TemnepaTypa B KOHWE Y4acTka ofp.rp-aa, ‘T

Nuamerp nogawowera Tp-Aa [KOHCTPYKTOPEKME], 1

Juarerp ofparHora Tp-aa [KOHCTPYKTOPCK M), M

WepoxoBaTOCTE NOA, TR-Aa [KOHCTPYKTORCK A, MM
WepoxoEaTocTe ofp. TR+aa [KOHCTPYKTOPCKHI), Mk

OMTHMaNEHaA CKOPOCTE B MOAEIWEN [KOHCTPYETOPCKME], MAC
OnTUManeHan cropocTe B OOPaTHOM [KOHCTRYETOPCKME], Ml

Y enbHelE MHMHEMHBIE NOTERM NOASKILEND (KOHCTPYRTORCKMHE], MMA
YgencHele NMHERNHEIE NOTEpM 0ODATHOMD (KOHCTPYKTORCKME], it
CoprareHt

Pucynok 19.5. OkHo ceMaHTHYeCKOIl HH(POPMALMH 110 YYACTKY

3.
Haxatp kHODIKY ™"

4. B nosiBuBmiemMcs okHe CopmamenmBbiOpaTh HEOOXOANMBII MaTepua, Ui J00aBUTh HOBBIH;

5. Haxarb KHOIIKY \ﬂ/.

19.1.3. lo6baBneHue HOBOro AMamMeTpa K cyliecTByloLwemMy
MaTtepuany

Ecmu B CIIPABOYHUK IO AMAMETPaM K CYHICCTBYIOUIEMY MaTepHraly HYXXHO ,H06aBI/ITI) HOBBII AUnaMeTp, TO B
9TOM CJIydac CICayeCT:

1. .
OTKpPBITH CIIPaBOYHHK IO TPYOaM;

2. .
Bri6pate matepuan B ciimicke. [Ipu He00X0uMOCTH T00aBUTH HOBBIIA;
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CrnpaBOYHUK 110 TpyOam

Haxarb KHOIIKY m] JU1s 10GABIICHHS CTPOKH B KOHEL| clMCKa. 1 100aBICHHS B ONPEAEICHHOM

MeCTe CIIMCKA CIIeAyeT BCTATh Ha ONPEIeIeHHYI0 CTPOKY M HAXKATh KHOTIKY lﬂ]. Ilepen BBIIENEHHOI
CTPOKO#i 106aBUTCS HOBas CTPOKA;

BBecTu BHYTpEeHHUI AUAMETDP;

5 Mocre BBOJIa BCEX MAMETPOB HAXKATh KHOIKY | Copanme | (cm. Puc.19.6).
CopTameHT =
Crans VI

BHYTPEHHWA aHarETR, M - Hoekii Hatiop
il E—
an Yganure Hadop

100 J—
125 M zreHuTE Uka
150

175 Ygamire
200

225& HoszaemTe
E BcraeuTs

(78]
=
=

n

1000
1200

1A00

-

[ u] 4 ] [ CompaHuHTE J [ Otrena J

PucyHnok 19.6. lo6aBieHus1 [uaMeTpa K CylIeCTBYIOIIEMY HA0Opy

6. .
[Tocne coxpanenus ”3BMeHEeHUN HaxaTh KHONIKY OK.

19.1.4. YpaneHne anameTtpa

UToObI yIaIUTh JUaMETP U3 CIIPABOYHUKA HAMIO:

1. o o

BoIIenuTh J1E€BOM KHOTIKOM MBIIIU CTPOKY, KOTOPYIO HEOOXOINMO YIAJHUTE;
2.

Hasxath kHonKy | =283Mme .

3. N
Haxath KHOIKy | P3| T]ocne coxpaHeHns n3MeHeHnil Haxath KHONKy OK.

19.1.5. [lo6baBneHue HOBOro matepuaria B CnpaBO4YHMUK

B cmpaBodHNK 10 THaMeTpaM TPyOOTPOBOZOB MOKHO JOOABISATH HOBBIE MaTepHAJIbl. YKa3aHHE MaTepuaia
Heo0X0JUMO IS TOTO, YTOOBI IIPH TPOBEICHUH KOHCTPYKTOPCKOTO pacieTa porpamMMa «3HaJjla» Kakoi Habop
JMaMETPOB CYLIECTBYET AJSI KaX/J0ro MaTepHana.

Jlyst Toro, 9TOOBI T0OABUTH HOBBI MaTepUal B CIPABOYHHK, CICIYET:

1. i
Hasxatp kuonky | Ho8e#Hatep |
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CripaBO4YHUKHU

%

CopTament

Hyryn - |

BHUTPEHHMEA AWEMET, tbd HoBekiF Hatiop
50 ——
o0 (aapnaeton)

110

150 HameHuTE 1A

200
250 Haame
350
400 LoGagmrs

450

500 Berasume
580

_EDD

| QK || CoxpaHuTe || OrreHa |

Pucynok 19.7. /lo6aB1eHne HOBOTO MaTepHuaJia

2. .
Beectu HazBanue Matepuana (Hanpumep, Uy IyH), U Haxath KHOTIKY OK;

3. e
3aHecTH HeOGXOIMMBIE IHAMETPHI, HAXKHMAs HA KHOMKy | Ho0384Te .

4, .
HasxaTb Ha KHOIIKY LospariTe |10 11 BBOJTA BCEX HEOOXOTMMBIX 3HAUCHHUIA;

5.
st Beixoa u3 okHa Copmamenm Haxathb Ha kHOTKy OK.

19.1.6. YaaneHue maTtepuana us cnpaBoYHUKa

I[J'Iﬂ TOT'0 YTOOBI YAAJIUTh MAaTEpUall U3 CIpaBOYHHKA HAO0:

1.
Bri6pats MaTepuan B CIpaBOYHHKE;

2. \—/
HaxaTb Ha KHOTIKy | 437MTe H862p |

3. CoxpaHHTE
Haxatp Ha KHOIIKY .

st Beixoza u3 okHa CoprameHT Haxath Ha kKHOnKy OK.

19.2. CnpaBO4YHMK NO Hacocam

J71st BBIUMCIIEHUS] HAaropa BOABI, CO3/IaBA€MOr0 HaCOCOM, MCIIOJIb3YETCSl PacXo]l BOJIbI, MPOXOISAIINNA yepes
Hacoc. B TaHHOM CIpaBOYHHKE 3aHOCUTCS XapaKTePUCTUKA Hacoca (3aBUCHMOCTB PacXo/ia BOIBI OT HAIlopa),
JIUIS JaJbHENIIEro UCITOIb30BaHMS B MOJIEIIH.

2 Ba:xno

IIpu 3amaHuM Hacoca ¢ MOMOIIBIO CIIPABOYHMKA BEIHMUUHY HAIoOpa, Pa3BUBAEMOr0 HACOCOM,
3a/aBaTh HE HY)KHO, TaK KaK 3HA4E€HHE HAIopa IporpaMma CaMOCTOATENFHO OyaeT OpaTh W3
CIPaBOYHHKA.
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CHpaBO‘{HI/IK 10 HacoCaM

CripaBOYHHK IO 3aTIOPHOH apMaType MOXKHO OTKPBITH depe3 0a3y TaHHBIX IT0 HacocaM B IoJie Mapka Hacoca
Ha nox. (o6p.) Tp-ze, MO0 HAXKaB KHOIKY @ MaHeIU UHCTPYMEHTOB.

ITocne HaxkaTHs MOsBIETCS OKHO Cnpagounuka HAcocoe, B KOTOPOIl NPHBEACHHI XapaKTEPUCTHKU B
3aBHCHMOCTH OT Pacxofia Bojbl (M%/4) U Hamopa (M BOJ.CT.), CO3aBa€MOTO HACOCOM, a TAKXKE MPUBEICH
rpaduK 3TOH 3aBUCUMOCTH.

Cnpasounuk Macocos =
Hacocsi
(8] Mapxa nacoca Yacrora EHUS, wero kol Max ¥ cerd flon 3B, Max exscor: ~
bt |2086 970 955 L LIl 3
|36 |C3125070 1500 430 1180 175 il
37 C32500-60 1500 470 180 12 n
|38 [c31250-1401 1500 470 180 175 1
38 C3‘I772507415 - l SQO 415 i 133 75 1 1
40  |C32500-1801 3000 415 120 28 10
41 C€3500-70 3000 250 |180 0 16
|42 |C3500016 3000 415 [120 40 10
a3 1500 550 120 15 1
l 44 1500 415 1180 55 n ¥
« »
i V3 HACOCS Noé [y 7 3
&3/ H mﬁﬁ Ter LK1 % W I | [cttvowen..] [o.300mo
0 102 0 |0 0 410
400 107 o & {0 70 100
800 109 0 |5 0 X
1400 108 1|70 0 B0l . &
™ |2000 100 2 |7 0] g O
2200 94 1T |74 0 g 4« g 60
%] = g g @
z 40
20 30
" T
0 0 -t
0 500 1000 1500 2000
Pacxop soge! (G, M3N)
|« | I ’
] BriSop ] l Orvenia [

Pucynok 19.8. Oxkno CnipaBo4HHKA HACOCOB

ITomMuMO 3TOrO B TabJIMIIE HACOCOB OTOOPAKEHBI: YaCTOTa BpaIleHus (00/MUH) U AuaMeTp paboyero Koyeca
(MM), MakcHMasbHas TeMIepaTypa ceTeBoit BoabI (rpaz. Llenscus), fomycTIMoe AaBiIeHNE HAa BCACBIBAHUH
(xrc/cM?), MakCHMalbHast BHICOTA BeachiBanus (M Boj.cT.), KITJT (%).

Ha rpadwike kpacHbIMHU TOYKaMu 0003Ha4YEHbI IPaHUIBI paboyeli 30HbI HACOCOB, a 3eJIeHOH - paboyas TouKa.
B Tabnuue xapakTepucTHK B KOJIOHKE THI KaXJJ0H Touke cooTBeTcTBYeT 3HaueHue 0, 1 wmm 2:

m 0- TOUKH, JIeXKalue BHe paboueii 30HbI (Ha rpaduke OHU H300pa’KeHBI YEPHBIM IIBETOM);

m 1- Touky, 0003HAYAONIME TPAHHIIBI paboueii 30HbI (Ha rpaduke OHM KpacHbIE);

m 2— pabouas Touka Hacoca (Ha rpaduKe OHa 3eIeHas).

Jliist mpocMOTpa XapakTepUCTHKH 10 MHTEpECYyoleld Mapke Hacoca HeoOXOAMMO, HaBels Kypcop Ha 3Ty
MapKy, HaXaTh JICBYIO KHOIIKY MBILIIH.

1D [Mapxa Hacoca [y
> 34 06 370 1855 |80 r} 9
BES 31250-70 11500 |430 [180 75 M

Pucynok 19.9. IIpocmoTp Mapku Hacoca

Cpasy ke B HMKHEH 4acTH JUaJIOroBOrO OKHA OTOOPA3sITCsl XapaKTEPUCTUKU COOTBETCTBYIOLINE TAHHOMY
HAcoCY, a TakKe rpaduK 3aBUCUMOCTH PAacXo/a BOJAbI OT Hanopa. (cM. Puc.19.10).
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CrnpaBO4YHUKHU

Ecnu B Tabimne xapakTepUCTHK B HIDKHEH JIEBOI YacTH OKHA BBIICIUTH HHTEPECYIONIYIO CTPOKY, HA)KaB Ha
3HAa4YCHHE PacXoia, Haropa, THIA U T.1. ICBOW KIIABUILEH MBIIIN, TO BRIJICIICHHAS TOYKa OyJeT MmoKa3aHa Ha
rpaduke (0OBe/IeHa B UepHbIH KPYKOK, cM. Puc.19.10).

HADAETEDHCTHES HACOCS

G, M3y H.meon cr. | Twun [ KOO % W

1] 102 1] 1] 1]

400 107 ] a1 ]

a0a 109 ] A1 ]

1400 108 1 70 ]
p |2000 100 2 7h 1]

2200 1 74 ]
*

kMg, %

70
60

40
30
20

Hanop (H, M)

10
100
50
80
70
60
50
40
30
20
10

500 1000 1500 2000
Pacxog eogel (G, m3M)

19.2.1. OTKpbITUE cCnpaBOYHMKA MO Hacocam

Pucynok 19.10. IIpocMoTp XapaKTepuCTHKH Hacoca
| OTKPBITI/IC CIIPABOYHUKA IO HACOCAM;
m Bri6op Mapku Hacoca U3 CIpaBOYHMKA;

| HO6&BJ’I€HI/IC MapKH B CIIPABOYHUK;

| I/IMI'IOpT JaHHBIX II0 HAaCOCaM;

m DKCIOPT JaHHBIX [0 HACOCaM;

| Y,I[aHeHI/Ie Hacoca.

OTKpLITL CIIPAaBOYHUK MOXHO ABYMs criocodamu.

[TepBslit cioco6:

' Haxatp KHOIIKY CE:'H(:l MaHeJI UHCTPYMEHTOB JIsI HPOCMOTPA WK PEAAKTUPOBAHUA CIIPABOYHUKA.

Bropoii criocob:

" OTKpBITH OKHO CEMaHTHYECKOH MH(OPMALIMK [0 HACOCY (d )i

" YCTaHOBUTH Kypcop C IpaBoil cTOpoHbI oT nons Mapka nacoca na nodarouiem mp-oe. B cinydae ecinu
HACOC YCTaHOBJICH Ha 00paTHOM TPYOONPOBO/IE, UCIIONH30BaTh I0JIe B CTpoke Mapka nacoca Ha oopamuom

(Mark obr).
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HacocHas craHuyms -0ax
o= = ’ < 5
2 BE -5 C% e =6 2% &
Terywan sanvce | Janpoc |Baza | Oteer 4
H aureHoEaHME HACOCHDH CTaHUMK -

Horep WcTouHMKE
Mennesuieckan oTHETEA, M
M apka Hacoca Ha Nogaww e !

Yucno HECOCOE HA NOASIOWEM TR-AE 1
b apka Hacoca Ha OBPATHOM 3
Yucno HacocoB Ha ofpaTHOM TPag

Hanop Hacoca Ha Nogatow e TpYSanpoBoae, mM

Hanop Hacoca Ha ofp. TpySonp-ae, t

Hanop Ha BX0ae B HECOCHYW B Nog. TPYGoNp-ae, M

Hanop Ha Bx0ae B HacocHY B ofp. TpYGonp-ae, M

Hanop Ha BeIXOAE WS HACOCHON B NOA. TPYSONP-AE, M

Hanop Ha Belxode U3 HacocHol B ofp. TpYGonp-ae, M

Pacwkon B0kl B NoAaOWER TRYSONPOBOAE, T4

Pacwron B0kl B 0SpETHOM TRYSONROBOAE, T4

TemnepaTypa Bodkl B NOLakLL & Tpydonpoeane, T hi

Pucynoxk 19.11. Bbi6op Mapku Hacoca

" Haxatb KHOTIKY . OTKpOETCS OKHO CTIPABOYHHUKA 110 HACOCAM.

2 Ba:xuno

Knormxka - 6y£[eT BHIHA TOJIBKO KOI'Zla aKTHBHA IIpaBas 4aCTb CTPOKHU.

19.2.2. BblGop MapKu Hacoca U3 cnpaBoOYHMKaA

Jl1s1 BBOa KOHKPETHOM MapKu Hacoca HYKHO:
" OTKpBITh OKHO CEMAHTHYECKOH HH(OPMALMK IO KOHKPETHOMY Hacocy ( o );

" YcTaHOBUTE Kypcop ¢ IIpaBoil cTOpoHsl oT nons Mapka nacoca na nodarouem mp-oe. B cinydae eciu
HACOC yCTaHOBJIEH Ha 00OpaTHOM TPyOOIIPOBOIE, UCIIOIB30BATH 0JIe CTpOKU Mapka Hacoca Ha 06pamuom

(Mark obr).

HacocHaa ctaHuma (HeT gaHHbIx) ™ _Oax
= = 4 i I

o DR e |2 o 5 5 8
Tekywan zanuce | danpoc | baza | OTEET 4
HammeHoEaHHE HACOCHORM ©TaHWHM Hacoc 2 HC I MTHC -
Horep MoTouHMES

Meogesuieckas oTMETEA, M Ta

Mapka Hacooa Ha nogamw et EE
Yueno HACOCOE HA NOAAKIWEM TP-ae [,}k:

Mapka Hacooa Ha oBpaTHOM

Yucno HACoCos Ha OOpPaTHOM TR-0E

Hanop Hacoca Ha nogatower TpYaonpoenae, m
Hanop Hacoca Ha odp. TpySonp-ne, m

Hanop Ha ex0ae B HACOCHYN B NoG. TRYGONP-aEe, M
Hanop Ha eXo0e B HacocHy B ofp. TRYGoNp-ae, M
Hanop Ha Beoae WS HACOCHON B NOd. TPYGONP-Ge, M
Hanop Ha Beoge WS HACOCHOR B 05p. TPYGONP-ae, M
Pacxon 500kl B NoASOWEN TRYSONpOBOAE, T4
Facxon E0akl B 0OpaTHOM TPYSONPOBOAE, T4
Temneparypa Boak B Nogarw em TpyGonposoge, C i

Pucynok 19.12. BeiGop Mapku Hacoca

" Haxarb KHOIIKY |

' B OTKPBIBIIEMCS OKHE Cnpasolmuka HACOCO6C TIOMOIIBIO JIEBOH KHOITKH MBIIITH BBIACTUTD HCO6XOHI/IMy}0




CrnpaBO4YHUKHU

g
Haxars KHOTIKY Brdop | Mapka Hacoca aBTOMaTH4eCKH Oy/IeT 3aHeceHa B TAOJIHILY HCXOAHBIX JAHHbBIX,

a Bbl BECPHETECH B Ta6nnuy HUCXOJHBIX JAaHHBIX.

2 Ba:xHo

Knormka .- 6y;[eT BHUHA TOJIBKO, KOT'JIla aKTUBHA ITpaBas 4aCTb CTPOKU.

2 Ba:xHo

Ecnmun Bel BommmTe MapKy B TaONMIly HCXOAHBIX MAAaHHBIX C KJIABHATYphl, HE 3aHECS
Npe/BapUTEIbHO 3TH JAHHBIE B CIIPAaBOYHHUK HACOCOB, TO PacyeT BBLIACT OIIMOKY B CTPOKE
Mapka Hacoca, B CBSI3H C TEM, YTO B CIIPABOYHHKE 3Ta HH(POpPMAIKS OTCYTCTBYET.

19.2.3. lo6baBreHMe MapKu B CrpaBOYHUK

Ecnu B CIIPaAaBOYHUKE HACOCOB HGO6XOILI/IMa$[ BaM MapkKa OTCYTCTBYCT, TO HY?KHO 3aHECTHU HOBYIO MAapKy B
CIIPABOYHHUK CaMOCTOATCIIBHO, JI 9TOTO CICAYCT:

" HaxaTb KHOIKY CDHa MaHeJIu HHCTPYMEHTOB. OTKpOeTCs CIpaBOYHMK MO HACOCAM;

' B nosiBuBmIeMcs OKHE€, HAXKMUTC KHOIIKY . B Ta6n14uax HACOChI U XapaKTECPHUCTUKU HACOCOB
MOSABUTCA HOBAA CTPOKA.

Cnpasounuk Hacocos (>
| Hacocsl
|l Mapka nacoca Yacrora SHUS, Gowero kol Max rem cerd fonyctumoe gae Max excor: ~
[ [233 |200a90 [1000 0 0 0 0
[ [234 |200m80 [1000 [0 0 0 i
[ |23 3004304 |7000 [ 0 0 []
[ |23 [eHis [1450 0 0 0] o
| [237 [1n80058a 11450 [0 I 0 o
[ |28 |1n20080 |2900 10 0 o [0
| |239 |uHCs093 |2950 ] 0 0 ]
[ 240 |1m160050 1980 o 0 ] ]
la | [0 o 0 0 0 |
||« = v |
( ?
[ (T T [ Tw [ Boseese | [ Yasnrs | [ veopr | [ 3xcooer |
Lk L, 10 10
9 S
8 8
7 = 7
R 6L 6
g S5 a 5
3 T 3
2 2
1 1
0 0
0 2 4 6 8 10
Pacxop soget (G, M3N)
j]l m L3
| Bugop | [ Omvewa ||

Pucynok 19.13. J/lo6aB1eHne MapKu Hacoca B CIPABOYHHUK

B BepxHror0 yacTth TabmuIel Hacocst BHECTH MapKy Hacoca, 4acTOTY BpalieHus (00/MUH), TuaMeTp padbodero
Kozeca (MM), MAKCHMAJILHYIO TeMIepaTypy ceTeoit Bognl (C), 10IycTHMOE JaBlieHHe Ha Beace (Kre/cm?)
Y MaKCHMAJIbHYIO BBICOTY BCACHIBaHUS (M. BOJI.CT.);

IMocne 3aHeceHus Ha3BaHKUs MAPKU HACOCA, HEOOXOIMMO, TAKKE 3a4aTh B TaOJIUIIE XapaKTEPUCTUK HACOCA:
m Pacxon, G (M%/4);

m Hamop, H (M Bo.CT.) BOIBI;
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CrpaBOYHUK IO 3aMIOPHOM apMartype

m VYkasars tu, BBoaumoit Touku (0,1 mwin 2);

m KITJI, %.

*

" B TabuuIe XapakTEPUCTHK MOCIIE BBOJIA MIEPBOIT CTPOKH HAKATH JUIst OOABIIEHUS CIICTYOIICH.

anaKTBDMCTHKa Hacoc3
G. t3/y H.meon cr. | Tun [KOA. % Y
% 100 ] 0 [58
Ly

Pucynok 19.14. Jlo6aB/1eHne XapaKTepUCTHKH HACOCA

ITpn BBOAE 3HAUYEHWI aBTOMATHYECKH B NMPABOM YacTH OKHa OyJeT BBICTpamBaThCA IpadyK 3aBHCHMOCTH
pacxojia BObI OT Hamopa.

19.2.4. AMNopT AaHHbIX MO Hacocam

HMHOpTI/IpOBaTL, BO3MOXHO, HCXOAHBIC JAHHBIC, TOJTYYCHHBIC B PE3YJIbTATC 3KCIIOPTA. I[J'IH 9TOI'0O HAJ0:

1.
Haxatp KHOIIKY I:EP:IHQ. MaHeJIN UHCTPYMCHTOB UL OTKPBITUA CIIPABOYHUKA IO HACOCAM;

" HaxaTb Ha KHOTIKY IMI B IMAJIOTOBOM OKHE CRPAOYHUK HACOCOE;

" B packpbIBIIEMCS OKHE YKa3aTh (aiil, U3 KOTOPOro OYIET POU3BOAUTECS HMIIOPT.

19.2.5. AKCNopT AaHHbLIX MO Hacocam

I[J'I?I TOT0 YTOOBI OKCIIOPTUPOBATH JaHHBIC [0 HACOCaM B TEKCTOBBII (1)8.171J'I, Hag0:

1.
Haxatp KHOTIKY @ Ha MaHeJIM UHCTPYMCHTOB JIJI1 OTKPBITHA CIIpaBOYHHKA 10O HACOCaM;

BolaenuTs cTpoky ¢ onpeaeneHHOH MapKoi Hacoca;
3. Jkcnopt |
Haxatb kHOTIKY ;

B nosBuBmeMcs guanoroBoM okHe Coxpanume Kax, BBIOpAaTh TUPEKTOPHIO U BBECTH UMS TEKCTOBOTO
(aiina, c KOTOPBIM OH OyJIeT COXpaHEeH;

Haxatp kHotiky Coxpanums.

19.2.6. YpaneHue Hacoca

Ecnu nosiBuiiack He0OX0IUMOCTH KaKOW-TO HACOC YIAIUTh, HAZIO:

1.
Haxatp KHOTIKY I:E:IHH, MaHCJIN UHCTPYMEHTOB IJISI OTKPBITUA CIIPABOYHUKA IO HACOCaM;

Beienuts cTpoKy ¢ MapKoi Hacoca, KOTOPbI HE0OX0 MO YAaIUTh;

Haxatb kHOIIKY \&I Y IpU 3aIaHHOM Boripoce: «Bbl 1efCTBUTENBHO XOTUTE YJIAIUTh HACOC?»,
Haxartsb - [a.

19.3. CnpaBOYHMK MO 3anNOpHOM apmMmaType

JJis BEIYUCIICHUSI CONPOTHUBIICHHUS 3aIIOPHOTO YCTPOWMCTBA UCIIONB3YETCS KOIPPUIMEHT THAPABINICCKOTO
coIpoTHBIICHNA (6e3pa3MepHas BeTMUMNHA) U YCIOBHBIHN AramMeTp. B maHHOM cIipaBoYHHKE IS pSAAa 3alIOPHBIX
YCTPOMCTB, IPUBOAATCS 3aBUCUMOCTH K03 pUIHeHTa THAPABINIECKOTO CONPOTHUBIICHHS OT CTETIEHH OTKPBITHS
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CripaBO4YHUKHU

3al10pHOTO yCTpOﬁCTBa (J'II/I60 OT yTJia 3aKpbITUA IOBOPOTHOT'O yCTpOﬁCTBa), JJIA Z[aﬂbHeﬁHIel"O HUCIIOJIb30BaHUA
B MOJCJIH.
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CrpaBOYHUK IO 3aMIOPHOM apMartype

CripaBOYHUK 110 3aTIOPHOI apMaType MO>KHO OTKPHITH depe3 0a3y JaHHBIX TI0 3aITOPHBIM yCTPOHCTBAM B ITOJIE

Mapka mn00 HaxkaB KHOIKY ™ ya nanenu WHCTPYMEHTOB.

[Tocne HaxkaTns MOSBIIsIETCS TaOIMIA CIIPaBOYHMKA I10 3aIIOPHOM apMaType, B KOTOPOH IPUBEICHBI 3HAYCHHS
K03()(HHUITMEHTOB MECTHOTO COTIPOTHBIICHUS B 3aBUCHMOCTH OT CTEIICHH OTKPHITHS (B %) WITH OT yTiia MOBOPOTa

3aJBMKKH (B TPajl.), a TAKXKE MPUBEICH rpaduk 910 3aBucuMocTd. (cM. Puc.19.15)

CnpasouniK NO 3anopHOi apmaType =
3anopwan apMarypa ]|
D Mapxa Tun | -
2 Nyano ¢ exsevxoil Ana KnaNaKa 0
I3 KnanaH ¢ ABYCTOPOHHAA YNNOTHEHHEM 1
4 Knanan EE&;&&&ME\B&MQ h'é&éﬁi«ecxm Knanau 1
15 410 C BLseaof AN KNANAHA, KOHUEBAR 0
6 Nyano ¢ exseroi Ana Knanaxa, KoHuesas dm/d=1.25 0
17 N3N0 © Boseraxoi ANA KNANaHA, KoHuesan dm/d=1.5 0
8 [Nyano c esierxo AnA KaN2HA, C NOAHBIM KOALUCM Ha KAanaHe 0
T |3 |Muano c ememeon ana knanama, kowuesan 0
) |10 Bemumd=38rea 0 _
|17 [Bermuns d=200 0 = |
12 | Zaasuwca i = 0 ¥
= = - W { Dosasyrs | [ Ynamme | | Mnnopr ] [ 3xenopr |
0.1 200
|02 12 2 ;
| [03 {44 08
Jor 28
] 0 5 2, 06
|08 1.7 0.5
07 15 0.4
0g 1.3 0.3
B i 11 02
.—t 01
0
0 25 S0 75 100 125 150 175 200
KoahpuumeHT MeCcTHoro conpoTHENSHUA

[ Bobop | [ Omvena ||

Pucynok 19.15. Oxkno CnipaBoYHHKA 10 3aMIOPHOIi apMaType

B cronben ID aBromMaTHyeckn 3aHOCUTHCS MOPSIKOBEIH HOMEP 3all0pPHOTO YCTPOKCTBA B CIIPABOYHHUKE.

B cronbue Mapka apmamypet yxa3piBaeTCsi Ha3BaHUE 3alIOPHOTO YCTPONCTBA.

Cron6er Tun 0603Ha4aeT:

m Eciu B mone Tum - 0, To B TabIIHIIE MECTHBIX COMPOTUBIICHUH YKA3bIBACTCS CTENICHb OTKPHITHS (B %);

m Ecnu B mose tum - 1, To B TabJIuUIE YKa3bIBAE€TCS YTOJl TOBOPOTA 3aKPBITHS 33JIBUKKH (B T'Pal.).

st mpocMOTpa TaHHBIX [0 HHTEPECYIOLIeH MapKe apMaTypbl HeOOX0ANMO, HaBesl Kypcop Ha Ty Mapky,
HaXXaTh JIEBYIO KiIaBuuly Mbimu. (Puc.19.16).

9 MNMyano ¢ Belemkoli 404 KNanaHa, KoHLEEan 1]
p |10 EBerTine d=38 mm a
11 ||1?er-rmnb d=200 pata i]

Pucynok 19.16. [IpocmoTp MapKku 3a0pHOT0 yCTpolicTBa

Cpazy xe B HIKHEH 4acTH JTMaJOrOBOr0 OKHa OTOOPA3ATCS MECTHBIE CONPOTHBIICHUSI COOTBETCTBYIOIUE
JTAHHOMY 3allOPHOMY YCTPONCTBY, a TaKXKe IpauK 3aBHCUMOCTH KO3 GHUIMEHTa MECTHOTO CONPOTHUBIICHNUS
OT CTETICHHU OTKPBITHS WM OT YIia IoBopoTa 3aaBmxku. (Puc.19.17).

Ecnu B TaGnuile MECTHBIX COMPOTHUBIEHUH BBIJICIUTH HHTEPECYIONIYIO CTPOKY, HAXKaB Ha JII000E 3HAUCHUE
CTENEHH OTKPBITHA/YIJIa OBOPOTa MO0 COMPOTHUBIIEHHS JIEBOM KIABUINEH MBIIIM, TO BBIAEICHHAS TOYKA
Oymer mokasana Ha rpaduke. (cMm. Puc.19.17).
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CrnpaBO4YHUKHU

MECTHEIE CONDOTHENEHIA 1
CTeneH OTRDEMMA, ConpoTHENEHE 0.9
0.1 200 08
02 12 0.7
0.3 4.4 06
p (0.4 2.6 05
05 t] 28
03
0.5 1.7 0.2
0.7 15 01 =
0:s 13 0
1 111 0 25 S0 75 100 125 150 175 200
: KO3QPUUMEHT MECTHOIO CONPOTHENEHUA
*

Pucynok 19.17. [IpocMoTp XapaKTepUCTHKH 3alI0PHOI0 YCTPOHCTBA
m OTKpBbITHE CIIPABOYHUKA 10 3aTIOPHON apMaType;
m Bri0op Mapku 3anI0pHOI apMaTyphl U3 CIIPABOYHHKA;
m JloGaBieHre MapKy B CIIPaBOYHUK;
m IMnopT 1aHHBIX 110 3alI0PHBIM YCTPOMICTBAM;
m DKCIOPT JaHHBIX O 3aIIOPHBIM YCTPOHCTBAM;

m YaneHue 3al0pHOTO YCTPOICTBA U3 CIIPAaBOYHUKA.

19.3.1. OTKpbITME cnpaBO4YHMKA NO 3arMOpHOW apmaType

OTKPBITB CIIPABOYHUK MOKXHO IBYMsI croco0amu.

[epssrit crioco0:

1.
Haxatb KHOIIKY ™ 11 nanemn MHCTPYMEHTOB JUIS IPOCMOTPA WK PEAAKTHPOBAHHS CLIPABOYHHKA.
Bropoii crioco6:

1. &
OTKpBITH OKHO CEMaHTHUECKOW HH(DOPMAIINH TT0 KOHKPETHOH 3aIBIKKE ( 9 );

2.
YcTaHOBUTE Kypcop ¢ ITPaBOi CTOPOHBI OT CTPOKU Mapka 3a0eusicKku Ha OIAI01IEM WK Mapka 3aIBUKKH

Ha 00paTHOM M HaXkKaTh KHONKY ' . OTKpOeTcs CIIpaBOYHHUK TI0 3alIOPHOM apMmarype.
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CrpaBOYHUK IO 3aMIOPHOM apMartype

3agenxka ¥ _Oax
B E @& - |0 %Y | M S
Terywas sanvce | 3anpoc | Eaza | Oreer g
HaurmeHoBaHWE apraTypkl 41 -
Harep MeToUHKE

[20083MUECKan OTHETES, f 1678

td apka Za0BuWKKW Ha NOAaHIWEM

Yo noBHEIR AMAMETD Ha NOASKILLEN, b %
CTeneHb oTKPETHA HE NOGAKLLER

tdapka Za0BUKKW Ha OSPETHOM

HonoBHEIR AUAMETD Ha OSPATHOM, b

CTEenEHE OTKPBTHA HE OBPATHOM

tecTo yoTaHOEKM

Tun TpySonpoeoaa

Pacnonaragmeli Hanop, m

Pacnonaragmelil HaNop Ha BEIXOAE, M

Hanop & nogatwer TpyGoNpoB0ae, M

Hanop nocae yz1a B NOLakLLEM, M

Hanop & ofipaTHoM TpYGoNPOBOaE, M v

m

Pucynok 19.18. OTkpbiTHE CHIPABOYHHUKA 110 3alI0PHOIi apMaType

IHpumeyanue

K

19.3.2. Bb1boOp Mapku 3anopHoOu apmMmaTypbl U3 cnpaBO4YHMUKA

KHormka . 6yaeT BuIHA TOJIBKO, KOT/a aKTHBHA [TPaBas yacTh CTpoku Mapka.

3amopHasi apMarypa 3T0 00BEKT CETH, KOTOPBIN XapaKTepU3yeTcs ABYMs PEKAMAMH: OTKPBITA M 3aKphITA.
[IpraeM OTKpHITA - 3TO PEXKIM, 3aBHCSIIHN OT CTETIEHU OTKPHITH (B %) MO0 OT yIiia MOBOPOTA 3aIBIKKH
(B rpam.).

[Tpu 3amoiHeHN N TaOIHIIBI UCXOTHBIX JAHHBIX 0 3alIOPHOM apMaType BO3MOXKHO JIBa BApHAHTA!

m He 3amaBats MapKy 3amopHo# apMarypsl. B 3ToM ciyuae ycTpoHcTBO OyIET CUMTATHCS IIOJTHOCTHIO OTKPBITHIM
U HE CO3[]aBaTh HUKAKOT'0 THAPABIMYECKOTO CONpPOTHBIEHHS. VcxonHoi nHpOpMalmei B 3ToM cirydae
SIBIISIETCSI TOJIBKO T'e0/Ie3NUecKas OTMETKA,;

m 3ajaBaTh MapKy 3amopHoOi apmarypbl. Ecim 3amaBaTh KOHKPETHYIO MapKy 3allOpHOTO YCTPOWMCTBa, TO
JIOTIOTHUTEIHHO HEOOXOAMMO YKa3aTh Y CIIOBHBIHN AuameTp u CTeneHb OTKPBITUS KaXKI0TO YCTPOHUCTBA.

Jis BBIOOpa MapKu 3allOpHON apMaTyphI CIeIyeT:
1. . . 5 2V
OTKpPBITH OKHO CEMAaHTHYECKON HH(DOPMAIIUH TT0 KOHKPETHO# 3aBIKKe (= );

2. o
YCTaHOBUTH Kypcop C NpaBOi CTOPOHBI OT CTPOKH Mapka 3aABuXKy Ha MOJAOLIEM WIH Mapka

BaIBIVDKKM Ha oépa THOM W HAXXaTb KHOIIKY
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CripaBO4YHUKHU

Jagemmka * _Oax
DE@- D Mgk H S
Terywan sanvce | Janpoc |Baza | Oteer 4

H auteHOBaHWE apMETYPEI 341 -

Horep WcTouHMKE

[eonesHIEckan oTHETEA, 1678

b apka SalBUKEM Ha MOLAKILLER

HENOBHEI AMEMETD HE NOQAKILLEN, h EL}

CTeneHe OTEPBITUA HA NOAEHOLER

b apka a0EMKEM Ha OBPATHOM

HenoBHEIR AWEMETD Ha OGDATHOM, R

CTeneHe oTKPBTA Ha OSPETHOM

MecTo yoTaHoBKM

Tun TpyGonpoBona

FPacnonaraerelii Hanop, w

FPacnonaraemelii HENOP Ha BEIXOAE, b

Hanop & nogami g TpySonpoeane, +

Hanop nocne yzna B Noaawi e, m

Hanop B ofpaTHor TpYGonpoBane, hi

m

Pucynok 19.19. Boi6op Mapku 3anopHoii apMaTypbl

3. . o
B otpriBmiemcs okHe Crpagounuk no 3anopHoi apmamypec TTOMOIIBIO JIeBOI KHOIIKH MBI BEIICTHTE
HE0OXOIMMYI0 MapKy (JIsI TOMCKA HY>KHOH MapKHU MOKETE BOCIIOJIb30BATHCS MOJIOCON MPOKPYTKHU);

4. Hasxatb kHOTIKY ﬂl.

f IIpumeuanue

Kuomka .. OyzaeT BUIIHA TOJIBKO, KOTJ]a aKTHBHA MpaBasi 4acTh CTpoku Mapka.

Buumanue

Ecnmun BBl BrnmmmTe Mapky B TaONMIly HMCXOMHBIX JAHHBIX C KIABHATYpbl, HE 3aHECs
IIpeBapUTEIHFHO 3TH JaHHBIE B CIIPABOYHUK 3alIOPHON apMaTyphl, TO pacueT BBIJACT OIHOKY
B cTpoke Mapka, B CBSI3U C TE€M, 4TO B CHPABOYHHUKE 3T MH(POPMAIHSI OTCYTCTBYET.

19.3.3. [lo6baBreHne MmapKku B CnpaBOYHUK

Ecnu B cipaBoYHMKE 3alIOPHOI apMaTyphl HEOOXO0JMMasi BaM MapKa OTCYTCTBYET, TO HYKHO 3aHECTH HOBYIO
MapKy B CIIPaBOYHHK CAMOCTOSTENBHO. J{JIs TOrO ClenyeT:

1. .
Haxartp KHOIIKY l:[")HEI MaHCeJI UHCTPYMCHTOB. OTKpoeTCﬂ CIIPABOYHHUK I10 3alIOPHBIM YCTPOUCTBAM;

2. .
B 10sIBUBIIEMCS OKHE, HaKaTh KHOMKY | H29384Te | B cripapoumIKe 3aI0pHOM apMaTyph B KOHEIT CITHCKA

Jn00aBHUTCS HOBas CTPOKA.
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CrpaBOYHUK IO 3aMIOPHOM apMartype

Cnpasounuk No 3anoproi apMatype =
‘ 38n0pHaR SpMaTYDa ‘
|_[Ib [Mapka apmarypes [Tun ] -
| 9 | Myano ¢ esssvaoit AnA Knanama, KoHuesaa |0
{07 [osien 2 ma [0
[ m |Besmune d=200 rav |0
}'_ 12 [3anewsxa "Mockea" IJ
]_ 13 qugmaq NapanfensHan 3adeuKxa uvpuHolt 0.4 d npu d/dm=15 0
[T 114 [Hyrurmman napannensnan sanesokra wwpnon 0.4 d npu d/dm=1.25 [0
[ |22 |3aewsxaMockea1 . [0
}'_ 23 :npocraa 663 BbiEMKM ANA KNaNaHa 1 0
[ |27 [Vavel ' [0 |
| p |23 l/\\x’ |0 9
‘ NoSasre | I Yganure | l Unnopr | [ 3xenopr |
10
9
8
7
6
S
3
2
1
0
0 2 4 6 8 10
KoahUUMeHT MeCTHOro CONPOTHENEHUA

| Buop | | Omeena

Pucynok 19.20. [lo6aBiieHue MapKH 3alI0PHOii apMaTypbl
1. 3anectu B none Mapka apmamypwiHa3BaHue apMaTyphbl;
2. Yxa3zath B nosic Tun, TUIT 3aTIOPHOTO YCTPOKICTBA.
m Eciu B mosne Tum - 0, TO B TabIIHIIE MECTHBIX COMPOTHUBIICHUH YKA3aHBI: CTEMICHb OTKPHITHS (B %0);
m Eciu B moste tut - 1, TO B TaOJIHIIE: YToJl MOBOPOTA 3aKPBITHS 3aABUXKKH (B Tpal.).

3. B rabmuie MECTHBIX CONPOTUBIICHUH 3a1aTh CTENCHb OTKPHITUS 3aJBIKKH (B %) WM yroi moBopoTa (B

*

rpaz[.) 1 COOTBCTCTBYIOIICC COIMPOTHUBJIICHUC. Ilocie BBOJ1a r[epBoﬁ CTPOKH HAXKATb JUIA ,I[O6aBJ'I6HI/I$I

CIIEIYIOIIEeH CTPOKH.

becTHbE conpoTHENEHMA
Hron noeopoTa, rpag ConpoTHEAEHHE
% (10 130
g

Pucynok 19.21. Jlo0aBJieHre XapaKTHPUCTUKH 3aNIOPHOI apMaTypbl

IIpu BBOE 3HAYCHMIT aBTOMATHYECKH B TIPABOIl YaCTH OKHA OyIeT BHICTPAUBAaThCs IpaduK 3aBUCHMOCTH
K03((HUINEHTa MECTHOTO COTIPOTHUBIIEHHSI OT CTEIIEHH OTKPBITHSI.

19.3.4. UMnopT AaHHbLIX MO 3anOpHbIM YCTPOUCTBaAM

HMmnopTupoBaTh, BO3MOKHO, ICXOHBIE JAHHBIE, TOJIYYECHHBIE B pe3yibTaTe 3KcropTa. J{ist 3Toro Hamo:
" HaxxaTh KHOTIKY ™ ya nanenn WHCTPYMEHTOB TSI OTKPBITHS CIIPABOYHHUKA IT0 3aIIOPHBIM YCTPOUCTBAM;
2 ~ -
Haxats Ha KHOTIKY B IMAJIOTOBOM OKHE CHpAGOYHUK nO 3anopHOll apmamype,

3. .
B packpriBiieMcs okHe yka3ath (aiii, u3 KoToporo 6yAeT IpOU3BOIUTHCS HMIIOPT.

247






CHpaBO‘IHI/IK 10 TCIINIOHOCHUTCIIAM

19.3.5. AKCNoOpT AaHHbLIX MO 3anOpPHbLIM YCTPOUCTBaAM

CucremMa o3BoJseT OKCIIOPTHUPOBATH JaHHBIC 1O 3ar[opH01>'1 apMarype B TEKCTOBBIN (bai/'m. I[J'IH OKCIOPTa HAJO0:
1. (W o .
Haxartp kHONKy “2/Ha aHeNnu HHCTPYMEHTOB Ui OTKPBITHSI CIIPAaBOYHUKA T10 3alIOPHBIM yCTPOICTBAM;
2. y . .
Brimenuts cTpoKy ¢ HEOOXOIMMO MapKOi apMaTypHl;
3. Jkcnopr |-
Haxatp kHOTIKY ;
4, i .
B crpoke HUmsa ghaiinazanatb uMs 1151 SKCIIOPTHPYEMOT'O TEKCTOBOTO (aiina;
5.
Haxxats kaHonky Coxpanums.
19.3.6. YaoaneHue 3anopHOro ycCTpomcTea M3 cnpaBo4yHMUKaA
Ecnu 6yaet HeoOX0MMOCTh KaKOe-TO 3al0PHOE YCTPOMCTBO YIAIUTh, TO JJIs TOrO HAJO:
1. (W o .
Haxatsp KHOIIKY Ha MaHCJIM HHCTPYMCHTOB JI OTKPBITHA CIPaBOYHHKA 10 3alIOPHBIM YCTPOUCTBAM;
2. . y .
Briienuts CTpOKy ¢ MapKoii 3aII0pHOM apMaTyphl, KOTOPYIO HEOOXOAUMO YIaTHUTh;

3. .
Haxatp kHonky | 983 | ;i npy 3ajanHOM Bompoce: «Bbl IHCTBUTEIBHO XOTUTE YAATHTb 3alIOPHOE
yCTpOicTBO?», HaxaTh - Ja.

19.4. CnpaBO4YHUK MO TEMNJIOHOCUTENAM

CrpaBOYHHK IO TEMIOHOCUTENIO IO3BOJIAET OTPENAKTUPOBAT M 3aHECTH HOBBIE BH/IbI TEILIOHOCHUTENS, TAKHUE
KaK 3THJICHIJIMKONb, IPONWICHITINKOIb U Apyrue. B nanbHeliieM BHECEHHBIE XapaKTEPUCTHKH KHUIKOCTU
MOTYT Y4acTBOBAaTb B pacueTax.

19.4.1. OTKpbITUE cripaBO4YHMKA

JL1s TOro 9TOOBI OTKPHITH CITPABOYHHUK TI0 TEIUIOHOCUTEIISIM CIEIyeT:

1 2

" BeiOpatb koMaHIy TIIaBHOTO MeHIO 3adauu|Zulu Thermo vy Ha)xaTh KHONIKY = MaHEIH HHCTPYMEHTOB.
Ha skpaHe HOosSBUTCSI OKHO TEILIOTHPaBINYECKUX pacyetoB (cMm. Puc.19.22).

ZuluThermo - X

Hanaaka |Mogepra | TemnepaTypHeiR rpahik KDHCTpgKTDDCKMHICepBMcl

C yyeror MBC
C yyeTor yTevek
C yyeTom TENOBLI% NOTEpE
Mo Hoprd. NOTEpAR
Mo HzonALHK
aweHKe W3temoyHoro Hanopa
@ JpoccencHeIMY WakGarad
Connom 3 negatopa

Packpacka | {HET> -

Pacuer HacTpobiku | Cnpaeka | | Jakphme |

Pucynoxk 19.22. OxHo Tenjioruapasjindeckux pacuyeroB ZuluThermo

2. N . .
Haxxats kHOTIKY Cn101ii...1 BEIOPATH CIIOH TEIUIOBOH CETH;
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3. .
CnpaBouHuku Haxatp kHoniky Hacmpoiiku,
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CHpaBO‘{HI/IK 10 MECTHBIM COMMPOTUBJICHUSIM

4, o
Ilepeiitu Bo BKNaaky Tennonocumens,

5.
Haxatp KHOIIKY Pe()akmupoeamb. OTKpOCTCH OKHO CIIpaBOYHHKA IO TCIUIOHOCUTEIAM, IMTOKa3aHHOC Ha

Puc.19.23.
TensnoHocutens 2
Haseanue TennoxocuTens: | Bona 'j [ﬂoﬁawn: 'rennomcmenb]
MnorHocts, kr/m3 | Oum.easkocts, He/M2410-3 | Tennoemkocts, KIs/kr'K 4 Ypanure TennoHocuTent
999.8255 1.7895386710 4.217
©1000.0171 1.5172653448 4,204 f

999.7918 1.3053261745 4193
939.2104 1.1371943618 4186 E .
398.3197 1.0013745583 4182 A PRy
997.1563 08899313851 4181 B
9957484 07972466535 4173 e
994.1188 0.7192514136 4178 =
992.2854 0.6529377844 4173
990.2629 0.5960427054 4181
988.0633 05468348336 4182
985.6972 05039702215 4183
8831735 0.4663915526 4185
$80.5004 0.4332568433 4188
977.6850 04038877351 4190
974.7337 0.3777327024 4194 & Buoon

ann a71.0c800 AAEAANOACOE 107

Pucynok 19.23. OxHO cnpaBOYHHMKA 0 TENJIOHOCUTEJISIM
B CTpPOKE Ha3zeanue mennonocumens BBI6I/IpaeTC$I TCIJIOHOCUTCJIb AJId pEAaKTUPOBAHUS.
Kamnaﬂ KHOIIKA BBITNIOJHACT COOTBETCTBYIOIICE e ,IleﬁCTBPIeZ
n ,Zloﬁasumb menjioHocumeJib- ,Z[O6aBJ'IHCT HOBBIH TCINIOHOCHUTEIH B CIIPABOYHHUK;
m Yoanume mennonocumens- yIaiseT TSINIOHOCUTEIb U3 CIIPABOYHHKA,
n Hepeumenoeamb— MCHSCT UM OJIA BbI6paHHOl"O TCIIJIOHOCHUTCIIA,
m /lo6asums cmpoKy— 100aBJIsIeT HOBYIO CTPOKY B KOHEII CIIHCKA;
m Bcmaeums cmpoky— BCTaBisieT MyCTYIO CTPOKY, IEPE/] BBIIEICHHOW CTPOKOM;

B Yoanums cmpoky - yAanseT BbIIEICHHYIO CTPOUKY U3 CIIMCKA.

19.4.2. lo6aBrneHue HOBOIro TENJSIOHOCUTESA B CNIPaBOYHUK

st Toro 4ToOBI TOOABUTH HOBBIN TEIIJIOHOCUTENH CIIEAYET:
1.
OTKpBITH CIPABOYHHK TIO TETUIOHOCHUTEISIM;

2.
Haxartp KHOIIKY ,Zloﬁaeumb mennonocumens. BBecty MMs HOBOro TCIIJIOHOCHUTEIIA,

3. . .
B mosiBuBmietics Ta6J'[I/IL[€ BBCCTU TEMIICPATYPY, INIOTHOCTh, TUHAMHUYECCKYIO BA3KOCTb U TCIJIOEMKOCTbH

TEIUTOHOCHTENS, KakK IMoka3aHo Ha Puc.19.24. Jlns moOaBieHUs HOBOW CTPOKHU HCIIONH30BATH KHOIKY
Jlobasums cmpoxy;,

4.
Haxatp KHOTIKY Coxpanumbﬂnﬂ COXpaHCHUA TCIIJIOHOCUTEIIA.
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CHpaBO‘{HI/IK 10 MECTHBIM COMMPOTUBJICHUSIM

TennoHocutens =
Hazeanue TennoHocurens: ianeHrnuxonb 52% (-40) 53 | { JoGasure. rennowocmenbr‘
T.°C | Nnornocte, kr/m3 | Oun.easkocts, H'e/m2410-3 | Tennoemkocts, KIbk/kr'K ‘ Ynanure TennoHocuTens ‘
[-465"" 1108.0000 110.8000000000 3.040
200 1100.0000 27.5000000000 3110 l Nepeyeroears ‘
0.0 1092.0000 10.3700000000 3190
200 1082.0000 4.8700000000 3.260 —_—
400 1069.0000 2.5700000000 3.340 [ Bosemmscrpory |
60.0 1057.0000 1.5300000000 3.410 T
80.0 10450000 1.0500000000 3.490 [ Borssmcrpory |
1000 10320000 0.7220000000 3560 [W‘
Beon

Pucynok 19.24. Ilpumep 100aB/IeHHs TENJIOHOCUTEJIS
19.4.3. PepaktupoBaHue cylliecTBYyloLWero TensioHocuTens
JUISt M3MEHEHNS! CYIIECTBYIOLIETO TEIIOHOCHTES HaZlO:
1. B crpoke Haseanue mennonocumensps6pats TeIIOHOCHTES,

" Buectu u3MeHeHus. UToOBI BCTaBUTH CTPOYKY B ONPEIEICHHOM MECTE, CIEAYET BBIACIUTh CTPOUKY H
Haxatb Bemaeumuy cmpoxy, nepell BbIIEIEHHON CTPOKOM BCTaBUTHCS MmycTast cTpoka. Knomnka Jooasums
CMPOKYCITYXHT JUIs 100aBJICHNS HOBOI CTPOKU B KOHEI] CITHCKA;

3. .
Haxats xHOnKYy Coxpanuma11 COXpaHEHUS U3MEHEHHH.

19.4.4. YpaneHune TensOHOCUTENA U3 CNpPaBOYHMKA

Jis ynajaeHust TETUIOHOCHUTENS U3 CITPAaBOYHUKA

1. .
B ctpoke Hazeanue mennonocumenasbiOpaTh TEINIOHOCUTEND;

2. .
Haxatb kHOTIKY Yoanums mennonocumens,

3. .
Haxatp kHotiky Coxpanumujisi COXpaHEHUS U3MEHEHUH.

19.4.5. NepenmeHOBaHMe TensoOHOCUTENA

JJist TOTO, 9TOOBI IEPESUMEHOBATh TEIIIOHOCUTEb CIICLYET:
1.

B ctpoke Hazeanue mennonocumenaBbiOpaTh TEINIOHOCHUTENb,
2. .

Haxats knonky Ilepeumenosamn;

3. .
BBecTu HOBOe Ha3BaHHE TEIUIOHOCUTEISA U HaXKaTh OK,

" Haxatb kHONIKY COXpaHumb 1 COXpaHEHUS] U3MECHEHHUH.

19.5. CnpaBOYHUK MO MECTHbLIM CONPOTUBIEHUAM

YdeT MEeCTHBIX COMPOTHUBIICHNH, YCTAHOBICHHBIX HA YUaCTKaX TEIUIOBOI BETH, OCYIIECTBIISIETCSI C TIOMOIIBIO
CIPaBOYHUKA TI0 MECTHBIM CONPOTUBICHUSM. OH MO3BOJSCT PacCYUTaTh CyMMY KO3(DQPHUIMECHTOB, SCIH
M3BECTHO KOJIMYCCTBO U BHIBI COMPOTHUBIICHUI (32 IBUKKH, KOMIIEHCATOPHI U T.1.). C €ro moMoIibi0 BHOCUTCS
nHPOPMANHUA O MECTHBIX COIPOTHUBIICHUAX MO KaXIOMY YIacTKy CETH.

19.5.1. OTKpbITHE cripaBO4YHMKA MO MECTHbIM

249



CripaBO4YHUKHU

CONMpoOTUBJIIEHUAM

I[J'IH OTKPBLITHSA CIIPABOYHUKA MECTHBIX COHpOTI/IBHeHI/Iﬁ CJICOYCT:
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CHpaBO‘{HI/IK 10 MECTHBIM COMMPOTUBJICHUSIM

1. Ha nanenu Hasuranus Haxarhb kHOnKy &;

2. TloaBecTH Kypcop MBIIIH K Y4aCTKy TEIIOBOI CETH M IIEIKHYTh JICBOI KJIABHIIEH MBIIIH (CIIOH TIPH 3TOM
JIOJDKEH OBITh aKTUBHBIM WIIH yaepkuBath npH menmake Ctrl+Shift). OTkpoercs okHO ¢ ceMaHTHYECKOH
nHpopManmeil o TaHHOMY Y4YacTKY;

3. Ycranosuth Kypcop Ha none Mecmuvle conpomuenenus nod. mp-oa (Mecmmuvie conpomuenenus oop.
mp-0a) ¥ HAXATh KHOMKY --. OTKPOETCS OKHO CIPaBOYHHUKA MECTHBIX COMPOTHBICHHH. (cM. Puc.19.25).
O 3aHecCeHMM MECTHBIX COIPOTHBICHUI CMOTpUTE CIHCAYIOIIUI pas3nen 3anecenue MecHHbIX
conpomuénenuil

Y¥uacTim _Oax
o B E e - D [} | X
Terywas sanvce | 3anpoc | Eaza | Oreer g
Harep MeToUHKE -
HaurmeHoBaHWE HaYaNa YHacTK.a TEA

HaumeHOBaHWE KOHLLA YYECTRS TE-2

L MiHa YuacTka, M 185

BHYTpEHHUE AWarETp Nogakwero TpyGonpoEoga, k- 0175

BHYTpEHHUE AWarETD 06RaTHOMD TRYSONPOBOLE, 0175

Cyrama ko@ . MECTHEIN CONPOTUEASHUE NOA. TR-Aa

i ecTHEIE CONPOTUENEHWA NOA.TP-Aa %
Cyrama ko@ . MECTHEIX CONPOTUBAEHUE 05P. TR-Aa

i ecTHEIE CONPOTUENEHWA 06D TR-Aa

Wl epoxoEaTOCTE NOLAKLWEMD TRYSONPOBOAE, Fh

|l epoxoESTOCTE OGPATHOMD TRYSONPOBOAE, fbkd

3apacTaHuye nogaowera TpYSoNpoE0aa,

JapacTaHue ofpaTHoro TpYBaNPOEOAE, hkd

K03 PPULMEHT MECTHOMD CONPOTHEAEHWMA NOA. TP-0a

K03 PPULMEHT MECTHOMD CONPOTHEAEHWA 060 TP-0a -

m

Pucynok 19.25. OTKkpbITHE CIPABOYHUKA M0 MECTHBIM CONPOTHBJIEHUAM

KoadduumeTHE MECTHEIX CONPOTUMEASHWA 28
tecTHOE CONpOTUENEHWE Ko | Koni.. =«
Sagemira 05 2
BeHTHUNE © KOCEIM WNMHGENEM 05 a
BeHTHNE © BERTHMEANEHEIM WAKHIENEM £.0 0
J8paTHEI KNanaH HOPRANEHEIR o 0
O&parei knanad ' 3axnonka" an 0
K.paH npoxogHoi 20 0
K.oMMEHCATOp OQHOMMHSOERI G235 pydalutm9 1.0 0
K.oMMeHCaTOp OQHOAMHSOBEF C pydaLwIk.on IR 0
F.OrIEHCATOP CanEHMEDERIE 03 0
F.ornercarop MN-o0pasHei 28 1
Oreon, rHyTEIR nog yraom 90°, co cknaakamd B = 3d ns I
Oreon, rHyTeIR nog yraom 90°, co cknaakamd B = 4d 05 I
Oreon, rHyTeE nog, yraom 307, roaakui B = 1d 1.0 I
Oreon, rHyTeE nog, yraom 307, roaakui B = 3d 05
Oreon, rHyTeE nog, yraom 307, raakui B = 4d 03 I
OTEon CEApHOR OGHOWOEHE Nog yraor 30° nz 0
OTEOn CEApHORN OMHOWOEHE Nog yraor 45° 03 0
OTEon CEApHORN OMHOWOEHE Nog yraor 60° or 0
OTEOn CEApHOM GEYSWOEHEE Nog yraor 907 0e 0
CTenn cEapHON TREXWOEHE Nog yraor 307 ns 0
T POEHME NPY CAMAHMK NOTORA Ha NpoXoae 1.2 0
T POFHME NPY CAMAHMH NOTORA HA OTEETENEHHM 18 0
T pOGHME NPY PASEETENSHMM NOTOKS HA NPONOLE 1.0 0
T POFHME NPY PASEETENSHMM NOTOKS HA OTEETENSHMM 15 0
T pPOEHME NPY BCTREYHOM NOTORE an 0
BHesanHoe pacwHpeH9e 1.0 0
BHesanHoe cuymeHme ns 0
[ pAzEEMEK, 100 0 =

| 0K | | OTreHa | Cyraraa 5.3

Pucynok 19.26. CnpaBoYHHK MO0 MeCTHBIM CONPOTHBJIEHUSIM
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CripaBO4YHUKHU

19.5.2. 3aHeceHne MeCTHbIX CONPOTUBIIEHUN

Jlyis 3aHeCeHHsI MECTHBIX COTPOTHUBIICHHUH CIIEAYyeT yKa3aTh KOJIUUECTBO 00BEKTOB B cronbie Kommuecto.
Jns sToro caenyer:

1 OTKpBITB CIIPAaBOYHHUK IO MECTHBIM COIIPOTUBJICHUAM
2. Ykazathb B CTOHGHG Konuuecmeo HammpoOTUB HYKHOT'O MECTHOI'O COIIPOTUBJICHUA UX KOJIMYECTBO. B cjy4ace,

€CJIM B CIIPABOYHHUKE HE OKa3aJIOCh HYKHOI'O HaM 06'beKTa, YCTaHOBJICHHOT'O Ha Y4aCTKE, CJIEAYET 3aHECTU
€ro KOS(I)(I)I/IHI/IGHT MECTHOTI'O COIIPOTHUBJICHUSA B CTPOKY Hpouue.

KoadbrymeTHe MECTHBIX CONPOTHEASHWIA P
b ecTHOE CONPOTHEIEHME Koag.. | Ko, =
JaneuHka 0.5 2
BeHTHAE © KOCEIM WNMHAENEM 0.5 ]
BeHTHAE © BEpTURANEHEIN WMHMHLE TSR E.O i]
OEpaTHEIF K13MNaH HOPrManeHEIR .o i]
O&parHeF knanad ' 2aknonea’ a0 i]
F.paH npoxoaHoR 20 i]
K.omMneHcaTop 0aHONMHSOBEIR Ge3 pydalrm 1.0 i]
K.oMNEHCaTop DAHONMHSOBEIN C pYGaLIK.oi 01 i]
F.orAEHCATOR CaneHUKOBEIR 0z i]
F.ornercarop M-oSpasHeR 28 1
Oteoa. rHYTEN Nog yraor 90°, co cknagkarad B = 3d ns i]
Oteoa. rHyTEN Nog yraor 90°, co cknagkarad B = 4d ns i]
OtEoa, rHyTef nog yraord 30°, rnagkmi B =1d 1.0 i]
OtEoa, rHyTef nog yraord 30°, rnagkmi B = 3d ns
OtEoa, rHyTef nog yraord 30°, rnagkmi B = 4d 0z i]
OTE00 CEAPHOM OQHOWOBHEIR Mo yraom 307 0z i]
OTE00 CEAPHOM OQHOWOBHEIR Nog yraom 45° 0z i]
OTE00 CEAPHOM OQHOWOBHEIR Nog yraom BT oy i]
OTEO0 CEAPHOR QEYXWOBHEIR Nog, yrnom S0° 0E i]
OTE00 cBapHON TPEXWOEHEIF Nog grnor 907 ns i]
T ROFHME MPM CAMAHKK NOTOKS HA NpoRoLe 1.2 i]
T ROBHIE NP CAMAHMM NOTOKS HA OTEETENSHMM 1.8 i]
TROfHME MpM PAZEETENEHMM NOTOK.A H3 NPOXOLE 1.0 i]
TROfHIE NpM PAZEETENEHMM NOTOK.A H3 OTEETENEHMM 15 i]
T pOfHIE MpM BCTPEYHOM NOTOKE a0 i]
BHezanHoe paciumpeHme 1.0 i]
BHezanHoe cymeHue ns i]
[ pAzeEME 0.0 i] =

| QK. | | OTreHa | Cyrrda 5.3

Pucynok 19.27. BHeceHHe MeCTHBIX CONIPOTHBJICHMIT

3. BeecTH ¢ KIIaBHAaTyphl KOIHYECTBO 00eKTOB. O6IIas cyMMa BceX Kod(h(hHUIHEHTOB 6y/IeT aBTOMATHIECKH
yKa3aHa HIKe B cTpoke Cymma;

4. Haxartb kuonky OK.

IMocne 3anecenust MHGOPMALMK B CHPAYHUK MECTHBIX CONPOTHBIEHUH, B CTPOKe 0a3bl TaHHBIX MecCTHEE
conpoTmBeHNUs 104. (06p.) Tp-Aa NOABHTCS WHGOpPMANKi O KOJAE MECTHOTO CONPOTHBIICHHS U
KOJIMYECTBE 3TUX CONPOTHBIEHNUH, Harpumep, 0.0;2;0; 0; 0; 0; 3. KoadduumeHTs IpocyMMHUPYIOTCS 1
HUTOTOBOE 3HAUYEHHUE CyMMBbl MECTHBIX CONPOTHBIICHMH 3alMIIETCs B mone Cymma Ko5(). MECTHEX
conmporuBeHuit non. (o6p.) Tp-na. (cM. Puc.19.28).
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CHpaBO‘{HI/IK 10 MECTHBIM COMMPOTUBJICHUSIM

Yuactem * Oax

e DR e -0t MR

Terywas sanvce | 3anpoc | Eaza | Oreer g
Harep MeToUHKE -
HaurmeHoBaHWE HaYaNa YHacTK.a TEA
HaurEHOESHME KOHLA YHACTRS TE-2 =
L MiHa YuacTka, M 185

BHYTpEHHUE AWarETp Nogakwero TpyGonpoEoga, k- 0175
BHYTpEHHUE AWarETD 06RaTHOMD TRYSONPOBOLE, 0175
Cyrdrda Koa @, MECTHEIR CONPOTHENEHKEA Nod. Tp-aa | 5.
b ECTHEIE CONPOTUENEHWA MO TP-Aa
Cyrama ko@ . MECTHEIX CONPOTUBAEHUE 05P. TR-Aa
i ecTHEIE CONPOTUENEHWA 06D TR-Aa

Wl epoxoEaTOCTE NOLAKLWEMD TRYSONPOBOAE, Fh

|l epoxoESTOCTE OGPATHOMD TRYSONPOBOAE, fbkd
3apacTaHuye nogaowera TpYSoNpoE0aa,
JapacTaHue ofpaTHoro TpYBaNPOEOAE, hkd

K03 PPULMEHT MECTHOMD CONPOTHEAEHWMA NOA. TP-0a
K03 PPULMEHT MECTHOMD CONPOTHEAEHWA 060 TP-0a

Pucynok 19.28. Cymma k03¢ (puuneHTOB MECTHBIX CONPOTUBJIEHU I
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'maBa 20. Tabnuubl 6a3 AaHHbIX
3J71IeMeHTOB TenJfioBou CeTu

B Tabnmnax ucnone3yroTes CIeAyIOINe COKPAIleHHbIE 0003HAYCHUS

Moae 3nauenue Odo3nauenune
Tun gaHHBIX: HcxonHble TaHHbBIE; u
O0s13aTelNbHEIE; (0]
Heo0Os3arenbHbie, HHPOPMATUBHBIC, H
PesynbraThl pacyera. P

Tun nmoJs YucnoBoit

TekcroBblit T
Jara A

E IIpumeuyanue
Hanpumep UH - o3HavaeT 4TO JaHHOE MMOJE COJACPKHUT HCXOMHYIO HH(OPMAIHIO, KOTOpas
3amaeTcs MOJIbh30BaTeNIeM, TaHHAS WHPOpPMAaNUs He SIBISICTCS 00S3aTeNbHON I TPOBEACHUS
pacueToB, a SIBISICTCS JOMOJHUTEIbHOM nHbopMaruei st moss3oBareas. MO - o3Hayaer 4to
JTAHHOE TI0JIC COICPIKUT UCXOIHYIO HH(POPMAIIHIO, KOTOPAs 331aCTCs MOJIh30BATEICM U SIBIIACTCS
00s13aTebHON IS TIPOBEICHUS pacdeToB. [IOMHMO 3TOTO MOTYT BCTPEYAIOTCS CICTYIOIIUC
o6o3nauenns: MO* - o3HavaeT, 4To JAHHOE I0JIE JOJDKHO OBITH 00S3aTENLHO 3aI0JIHEHO TOJILKO
JUIS TIpOBeNeHUs moBepoyHoro pacyeta. MO** - o3HavaeT 4TO JaHHOE MOJIE€ JOHKHO OBITH
00s13aTeNBHO 3aII0THEHO U MIPOBEICHHS pacdyeTa ¢ YUeTOM TeIDIOBbIX moTeps. MO*** - ozHavaeT
YTO J[JaHHOE TOJIC JOJKHO OBITh 00s3aTelbHO 3alOJHEHO TOJIBKO JJIsl TPOBEACHHUS
KOHCTPYKTOPCKOTO pacuera.

20.1. ACTOYHUK TennoBou cetu

HaumenoBanue npeanpusaTus 3aI[aGTC$[ T10JIb30BATECIIEM, HAIPUMED MYII TemnJsioBele CEeTU

HanmMeHnoBaHue ucrouHuka 3az[aeTc;{ T10JIB30BATEJIEM, HAIIpUMED KoresnrHaa CeBepHas

Homep ucrounuka 3anaercs monb3oBareneM nupoi, Hanpumep 1, 2, 3 H T.J. 10 KOJIUYECTBY
KOTEJIBHBIX Ha NpeAnpustii. [locie BBINOIHEHUS pacyeToB IPUCBOCHHBII HOMEP
MCTOYHUKA Oy/IeT IPOITICaH y BCceX 00BEKTOB, KOTOPBIE Oy IyT 3aMUTAHbI OT TAHHOM

KOTEJILHOM

I'eonesnyeckas 0TMETKA, M 3agaeTcst OTMETKa OcH (Bepxa) TpyObl, BHIXOAAIIEH U3 JaHHOr0 ncTouHKMKa. OHa
MOYKET aBTOMATHYECKH OBITh CYMTaHa CO clios penbeda (cMm. pasmen 17.3
«ABTOMAaTHYECKOE 3aHECEHUE I€0Ie3NIECKIX OTMETOK OOBEKTOB CETH CO CIIOS

pensedar, ctp.220).

PacueTHas TemmepaTtypa B HOJAIOLIEM
Tpy6omnposoze,°C

3agaeTcs pacueTHOE 3HAYEHHUE TEMIIEPATyphl CETEBOH BOBI B MOAAIOLIEM
TpyOONpoBoOE, Ha KOTOPOE OBLIO BHIMOJIHEHO MPOSKTUPOBAHUE CHCTEMbI
LEHTPAJIN30BAHHOTO TEIIOCHAOXKeH!sI, Harpumep 150, 130, 110 wmm 95 °C

PacuerHast TemMIiepatypa X0JI0JHO
BOBIL,°C

3amaetcs pacueTHasI TEMITEPATypa XOJIOHOM BOIOMPOBOIHOMN BOIBL, HATIPUMED 5,
8 °C. MakcumansHoe 3Ha4enue 20 ° C. MuHMManbHoe 3HadeHue 1 °C.

PacueTtHas TemniepaTypa Hapy»KHOTO
BO31yxa,’C

3ajiaeTcs pacyeTHOE 3HaUEHUE TEMIIEPATYPbl HAPYKHOTO BO3.yXa (Hanpumep —25,
-30, -50wurT.n °C), koTopoe npuHUMaeTcst B coorercTBun co CHull.
MuHnmManbHoe 3HadeHue —60 ° C.

Tekymas Temriepatypa BoAbl B
nojaromem Tpy-ze,°C

3anaercs TeKyIasi TeMIepaTypa BOJIbI B TI0IAI0IIEM TPYOOIPOBO/Ie (Ha BBIXOE U3
WCTOYHMKA), Hanpumep 70, 100, 120, 150 mrt.a. °C. laHHOE 3HaUeHHE
JIOJDKHO 00513aTeIbHO 3a/1aBaThCS MPH BHINOJHEHHH TIOBEPOYHOTO pacyera.

Tekymas reMnepaTrypa Hapy>KHOTO
BO31yxa,’C

3anaeTcs TeKyllas TeMIiepaTypa Hapy »KHOTO BO3yXa, Harpumep +8, -5, -10,
-20 ut.n. °C. JJaHHOE 3HaUYCHHE IOJDKHO 00513aTENbHO 331aBaThCSI IIPU BBIIOJIHEHHN
MOBEPOYHOIO pacyeTa.
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Ta6m/1u1)1 6a3 JaHHBIX 3JICMCHTOB TEIUIOBOH ceTH

PacueTHbIl pacmoJar. Harlop Ha BbIXO€
N3 UCTOYHHKA, M

3ajaeTcst pacueTHbII pacrolaraeMplii Harop Ha BBIXOJE U3 HCTOUHMKA (Pa3HOCTb
MEXy JaBJICHUEM B IOJIAIOIIEM U JaBJICHUEM B 00paTHOM TpyOOIpoBoaax),
Hanpumep 30, 40, 70, 100 ™. IIpu BHIIOIHEHUH HATAJKN PACUETHBIH
pacnonaraeMblii Harlop Ha BBIXO/I€ U3 UCTOUYHHMKA MOYKHO 33/]aTh 3aBE€JJOMO O4YEHb
MaJeHbKUM 5-10 M, B 3TOM Clly4ae pacloaracMblii Hallop Ha HICTOYHHUKE OyIeT
no00paH aBToMaTH4YecKH. MakcuManbsHOe 3HaueHne 250 M. MUHHManbHOE
3HaueHue 1 m

PacueTHblii Haniop B 00paTH. Tp-1e Ha
UCTOYHHKE, M

3amaercs pacueTHOE 3HaUCHUE HAropa B 00paTHOM TPyOONPOBO/IE HA HCTOYHHKE,
Hanpumep 20 , 50 , 100 wu T.A. meTpoB. PacueTHsblil Harop B 0OpaTHOM
TpyOONPOBOZE 33a13eTCs C YYETOM I'e0Ie3UUECKOH OTMETKH PACTIONOKEHHS
MCTOYHMKA, HAIIPUMEP reoie3nyecKkas oTMeTka 50 MeTpoB, Harop B 00paTHOM
TpyOompoBoae 20 METPOB, TOT/IAa PACUETHBIN HAMOP B 00PaTHOM TPYOONPOBO/C HA
ucrounuke pase 50 + 20 = 70 metpoB. MunumansHoe 3HaueHue 0 M.

Pexum pa6OTI>I HUCTOYHHKA

Bei6upaetcs u3 cniucka pexum paboTsl ncrounuka. [logpodHee o pexkimax paboThl
HCTOYHHUKA CM. IMIaBy 6 « VicXxonHble 1aHHbIE IS BHIIOJIHEHUS] MHXKEHEPHBIX
pacueToBy, cTp.81.

MaxkcumanbHbIi pacxo/ Ha MOAMUTKY,
/4

3amaercsi MaKCUMaJIbHBIN PacXO0/l BOJbI HA MOANUTKY, Harpumep 20, 40 1/4.
Hcronb3yeTcst TOJIBKO B TOM CiIydae, KOra PesKHM paboThl KCTOYHKKA [IoInmuTKa
OT'PaHMYEeHa 3alaHHBIM 3HAUYEHMEM

VY cTaHOBIEHHAS TEILIOBAs MOIIHOCTH,
T'kan

JlaHHOE ToJIe UCTIONB3YeTC s JJIs pacueTa aBapHiHON CUTYaIllH, KOTAa
TIOAKJIFOYEHHAs Harpy3Ka OoJIbIiIe YCTaHOBICHHOW Ha McTOYHUKE. [1py nocTrxkeHnn
HpeIeSIbHOTr0 3HAYEHHs TTOJKIIIOUEHHONH Harpy3KH B Ipolecce pacyeTa, Oyner
COOTBETCTBEHHO CHI)KEHA TEKYILlas TEMIIepaTypa Ha BBIXOJIE U3 UCTOYHHKA. B
OCTaJIbHBIX PACYeTax CIEAYET OCTABIATH IIyCThIM, TOTA YCTAHOBIJICHHAS TEIUIOBAs
MOIITHOCTh OYAET PaBHATHCS ITOIKITIOYCHHON Harpy3Ke.

TIpoaoIKUTENBHOCTD PAGOTHI CHCTEMBI
temiocHaOkenus (1-2)

Bribupaetcs U3 crimcka 4uciio 4acoB paboThl CUCTEMBI TETIIOCHAOKEHUSI B TO/I:
menee 5000 nu 6onee 5000 yacos

CpeiHerooBas TeMIeparypa BoJIbl B
mox. Tp-ne,°C

3amaeTtcs cpeiHero0Bas TeMIeparypa BoIbl B [OJ1. Tp-ae, Hanpumep 75 °C

CpeiHerooBas TeMIeparypa Bo/Ibl B
00p. Tp-1e,°C

3aaeTcs CpeJHEroI0Basi TeMIepaTypa Boibl B 00p. Tp-1e, Harnpumep 50 °C

CpennerozoBas Temrieparypa rpyHra, °C

3amaercs cpeiHerojoBas TeMIeparypa IpyHra, Harpumep +5 °C

CpeHeroioBast TeMIeparypa Hapy»KHOTO
Bo3myxa,’C

3amaercs cpeIHeroIoBast TEMIIEPATypa Hapy»KHOTO BO3ayXa, Hampumep +3 °C

CpenmHeroioBas TeMIieparypa Bo3ayxa B
nozaBanax,°C

3amaeTcs cpeIHETOI0Bast TEMIIEPaTypa Bo3ayxa B mosanax, Hanpumep +10 °C

Texymias Temneparypa rpyHra,°C

3amaeTcs TeKyIas TeMIepaTypa rpyHTa, Hanpumep +2 °C

Texymias TeMneparypa Bo3ayxa B

3ajaeTcst TeKyIas TeMreparypa Bo3ayxa B nojasanax, Hanpumep +12 °C

noaBanax,’C

20.2. YyacToK TennoBoOM ceTu

HanmenoBanue Havaa yyactka

3aaeTcsi HAMMEHOBaHKE Havasla yyacTka (HaMMEHOBaHME y3J1a, TEIUIOBON KaMephl, C
KOTOpOW JIaHHBIH y4acToK HaunHaeTcs), Hanpumep TK-15. [Tocne Hamiumnm
HAaNMEHOBAHHH Y3JI0BBIX 00BEKTOB, BO3MOXKHO aBTOMATHYECKOE 3aII0JIHEHUE Ha3BaHUS
Havasa 1 KoHIa y4yactka. [logpobree 00 3ToMm cM. paszzen 17.2 « ABTomMaTHueckoe
3aHeCeHHe Hayvalla U KOHIA y4acTKOB», cTp.219

HaunmeHoBanue KOHIa y4aCTKa

3agaeTcsi HaMMEHOBaHKE KOHI[A y4acTKa (HaMMEHOBaHHUE Y3114, TETIOBON KaMepsl, ¢
KOTOpPO# JaHHbIH ydyacTok HaunHaetcs), Hanpumep TK-15. Tlocne Hannuuu
HaNMEHOBAHHUH Y3JI0BBIX 00BEKTOB, BO3MOKHO aBTOMAaTHYECKOE 3aII0THEHUE Ha3BaHI
Hayaja 1 KoHua y4yactka. [TogpobGHee 06 aToMm cM. paszuen 17.2 «ABToMaTuueckoe
3aHeCeHHe Hayalla U KOHLA y4acTKOB», cTp.219

JlnmmHa ygacTtka, M

3ajaeTcs AMHA YY9acTKa B IUIAHE C Y4ETOM IIHHBI [1-06pa3HBIX KOMIICHCATOPOB,
nanpumep 100, 150 m. [laHHOE 10J1e MOXKHO 3aII0JIHUTh aBTOMAaTHYECKHU, B3SIB JJIMHY
y4acTKa ¢ KapTsl B Macirrade. cM. paszen 17.1 « ABToMaTHIecKoe 3aHECEHHE ITTHHBI
C KapTh», cTp.218

BHyTpeHHMIT AHaMeTp HOAAIOIIETO
TpyOOIpOBOA, M

3amaercst BHyTpEeHHHMIT ;uaMeTp nojaroiero Tpyodomnposoaa, Hanpumep 0.05, 0.1, 0.15,
1,2 M

BuyTpenuuit tuamerp o6paTHOrO
TpybomnpoBozaa, M

3anmaercst BHyTpeHHUI aMeTp oopatHoro Tpybomnpooja, Harpumep 0.05, 0.1, 0.15,
1,2M

CyMmMa k03¢). MECTHBIX
CONPOTHUBJICHUH NOJ. TP-11a

3anaercs cymma Ko3(QHUIIMEHTOB MECTHBIX COIPOTHBIICHHH [OJAIOLIEro TpYOOIpoBoOa,
Hanpumep 4, 8. Moxet ObITh aBTOMAaTHYECKH 3aICaHa IIPU paboTe CO CIPAaBOYHUKOM
10 MECTHBIM COTPOTHBICHHUSM.
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Y4acToK TENI0BOH CETH

MecTtHbie COMNPOTHUBJICHUS ITOA.TP-Aa

B ciyuae, ecnu cymMa k09 GUIMEHTOB MECTHBIX CONPOTUBIICHHH Ha MOAAIOLIEM
TpyOOIPOBO/IE HEU3BECTHA, @ U3BECTHBI KOJIMYECTBO U BU/IbI MECTHBIX COIIPOTUBIICHHUIH,
TO C HOMOLIBIO JAHHOTO TI0JISI MOKHO PAaCCUUTATh CYMMY KO3()(HIIEHTOB MECTHBIX
conporusienuit. [TogpoOHee cm. pazaen cM. pasnen 19.5 «CipaBoYHHUK 10 MECTHBIM

CONPOTUBIICHUAMY, CTP.249

CyMMa K03¢). MECTHBIX
COMpPOTHUBJICHUI 00p. TP-/1a

3agaeTcsi cymMmMa K03 QUIMEHTOB MECTHBIX COMPOTUBIICHUI 0OpPaTHOrOro

TpyOonpoBo/a, Hanpumep 4, 8. 3amaercst cymma K03 GHIMEHTOB MECTHBIX

COMpPOTHBJICHUH MO/aloIIero TpyoonpoBoaa, Hanpumep 4, 8. MoxeT ObITh
aBTOMAaTHYECKH 3allMcaHa Ipu paboTe CO CIIPABOYHMKOM [0 MECTHBIM COTIPOTHUBIICHHUSIM.

MecTHbIE CONPOTUBIIEHHS 00p.TP-1a

B cnyuae, eciiu cymma ko3 pUIIMEHTOB MECTHBIX COMPOTHBIICHUI Ha 00paTHOM
TpyOOIIPOBO/IE HEU3BECTHA, 8 U3BECTHBI KOJIMYECTBO U BUJIBI MECTHBIX COPOTHBIICHUI,
TO C HOMOLIBIO JJAHHOTO T10JIsI MOYKHO PACCUUTATh CyMMY KOI((GUIIMEHTOB MECTHBIX

conpoTtusienuit. [lonpobHee cm. paznmen 19.5 «CripaBoYHHK O MECTHBIM
COIPOTHUBJIEHUAMY, CTP.249

[ITepoxoBaTOCTh MOAAIOIIETO
TpyOOIpOBOIa, MM

3aaercs 3HaYCHHUE ILIEPOXOBATOCTH IOAAIOIIET0 TpyOonpoBoa, Hanpumep 0.5, 1, 2,
3,4 MM 1 T.11. 1715 HOBBIX CTANIBHBIX TPYO K03(D(DULIMEHT IEPOXOBATOCTH MPUHUMACTCS
B cootBeTcTBUM co CHulI 0.5 mm

IlIepoxoBaToCTh OOPATHOTO
TpyOOMIpOBOIa, MM

3ajaeTcs 3HaUEHHE LIEPOX0BATOCTH 00paTHOro Tpybonposoaa, Hanpumep 0.5, 1, 2,
3,4 MM u T.11. 17151 HOBBIX CTANIBHBIX TPYO K03(D(DHULIMEHT IEPOXOBATOCTH IPUHUMACTCS
B cootBeTcTBUM co CHuIT 0.5 MM.

3apacTaHue NOAAI0UIETo
TpyOOMIpOBOIa, MM

3aj1aeTcst HOJIb30BaTENIeM BEIMUMHA 3apacTaHus OJAIOLIEro TpyOonpoBoa, Hanpumep
5, 10, 15 mm. 3apactanue TpyOONpOBOJa MPUBOINT K YMEHBIICHHUIO BHYTPEHHETO
JameTpa TpyOOoIpoBOIa U PE3KOMY YBEIMUEHHIO THPABINYECKUX ITOTEPh

3apacTanue 00paTHOro TPyOOIpoBOIa,
MM

3aj1aeTcs 0JIb30BaTelIEM BEJIMUMHA 3apacTaHus IIOJAIOLIEro TPYyOOIpoBoIa, HapUMep
5, 10, 15 mm. 3apactanue TpyOOIPOBOa NPUBOANUT K YMEHBIIICHHUIO BHYTPEHHETO
JMaMeTpa TpyOOonpoBo/ia ¥ pe3KOMY YBEJIMUCHHIO THAPABINYECKUX ITOTEPh

Koadduuuent mectHoro
CONPOTUBICHUS OA. TP-12

Eciu MecTHBIE CONPOTUBIICHUSI HEU3BECTHBI, TO B 3TOM CJIy4ae I0JIb30BaTeIb MOKET
YBEJINYUTH EHCTBUTENBHYIO JUIMHY TPYyOONpOBOAA 100aBIEHUEM SKBUBAICHTHON
JUTHHBI, XapaKTEePU3YIOLIeH MOTePH B MECTHBIX COMPOTHBIICHUSX. 3a1aeTCs
K09(PUIHEHT MECTHOTO COMPOTHBIICHHUS IS [TOJIAI0IIET0 TPYOOIpOBOIa, HApUMEp
1.1 unu 1.2. B 3TOM citydae eiicTBITEIIbHAS JUTMHA y4acTKa TpyOonpoBoia Oyaer
yBenuueHa Ha 10 umu 20 % COOTBETCTBEHHO.

Koadduuuent mectHoro
COTPOTHUBIICHUS 00P.Tp-1a

Eciiit MecTHBIE COIPOTUBIICHUS HCU3BECTHBL, TO B 3TOM CJIy4ae MOJIb30BATEIb MOKET
YBEIIMYUTH IEHCTBUTEIBHYIO JIIMHY TPYyOOIpoBoaa 100aBICHHEM KBHBAICHTHON
JUIMHBL, XapaKTepPU3YIOLIeH TOTePH B MECTHBIX CONIPOTHUBIICHUAX. 3aqaeTcs
K09(GUIIHEHT MECTHOTO CONIPOTUBIIEHHS [UIsl 0OPaTHOTO TPYOOIIPOBOIa, HAIIPUMED
1.1 wmu 1.2. B 3TOM ciiyuae neficTBUTENbHAS [UTMHA YyU4acTKa TpyOOonpoBoa Oy et
yBenuueHa Ha 10 i 20 % coOTBETCTBEHHO.

ConpoTHBIICHHE TIOJAIOLIET0 TP-J1a,
M/(T/a)*2

3ajaeTcst 0JIb30BaTEIEM BEJIMUMHA COIPOTUBIICHUS OIAIOLIEr0 TPYOOIIpoBOa.
JlaHHast BeTMYMHA 33/1a€TCs ISl yTOYHEHHUS MaTEMaTHIECKOW MOJIEITH B CITydae, €CIIi
OBUTH ITPOBEICHBI 3aMEPBI PacXo/1a TEINIOHOCUTEIIS M JABJICHUS B Ha4Yajle U KOHIIE
y4acTKa CEeTH.

CormnpoTuBiieHHEe 00pPaTHOTO TP-711a,
M/(T/9)*2

3az[aeTc5{ TI0JIB30BATCJICEM BEJIMUMHA COITPOTUBIICHUS 06paTHOF0 pr601'[pOBOI[a. I[aHHaS[

BEJIMYMHA 3a4aCTCA I YTOUHCHUA MaTeMaTHYECKON MOJICIIH B ciydae, €Ciu OBLIH

TIPOBEACHBI 3aMEPhI pacxoda TCIIJIOHOCUTEIIS U 1IaBJICHUS B Ha4aJIC U KOHIIC yJacTKa
CCTH.

Paszenurens 30H CTaTHIECKOTO
Haropa

3amaercs TIPU3HAK pa3aeJICHUs JaHHBIM YYaCTKOM CETH Ha 30HBI C pa3HbIM CTAaTUYCCKUM
Haropom: 1 - or Havaya yJyaCTKa Ha4YMHAETCs HOBast 30Ha, 0 wn IIyCTO - pa3saeJICHUE
Ha 30HbI OTCYTCTBYCT.

Bun npoxitagku TemnoBoi cetn

BI/I,H IIpoKJIagn TEIUIOBOM CETH BLI6I/Ipa€TC$I U3 BBINIAJAOIIETO CITUCKA.

HopmatuBHBIE TOTEPH B TEIUIOBOM
cetu (1-4)

BLI6I/l‘pa€TC$[ 13 CIIMCKa, 10 HOpMaTUBaM KaKoro rojia CjaeayeT CuHuTaTb HOPMAaTHBHBIC
TCILIOBBIC TOTECPU

TonpaBounsii k03¢ d. Ha HOPMBI
TEIUIOBBIX ITOTEPb JTS OAIOIIEro Tp-
na

3a11aeTcsr TI0JIb30BATEJIEM I10 PE3YyJIbTaTaM TEMIICPATYyPHBIX HCHLITaHHﬁ, €Clin
TEMIICPATYPHBIC UCTIBITAHWS HE IIPOBOAUIINCE, HOHpaBO‘IHBIﬁ KOS(b(bI/ILH/IeHT Ha HOPMBbI
TCIUIOBBIX NOTEPb NIPUHHUMACTCS PaBHBIM 1.0

TonpaBounsii kK03(hd. Ha HOPMBI
TEIUIOBBIX MOTEPB A1l OOPATHOTO Tp-
na

3a11aeTcsr TI0JIb30BATEJIEM I10 PE3YyJIbTaTaM TEMIICPATYPHBIX HCHLITaHHﬁ, €Clin
TEMIICPATYPHBIC UCTIBITAHWS HE IIPOBOAUIINCE, HOHpaBO‘IHBIﬁ KOS(b(bI/ILH/IeHT Ha HOPMBbI
TCIUIOBBIX NOTEPb IIPUHUMACTCS PaBHBIM 1.0

Bun rpynTa

Beibupaercst u3 criucka BUJ rpyHTa. cM. npuitoxenue 4 «KoadduimeHTst
TEIIONPOBOAHOCTH M30JALUI», cTP.290

T'ny6una 3anoxeHus TpyoonpoBoja,
M

I'my6uHa 3a0xeHus TpyOOIPOBOIA OT OCH 10 HOBEPXHOCTH 3E€MJIH 3a/1aCTCs
nonb3oBaTeseM, Hanpumep 0.8, 1.0, 1.2 m

Tennon3oHOHHbIN MaTepHuat
no.tp-aa (1-39)

Beibupaercs u3 cricka TEIIon30ISILIHOHHBII MaTepuall oJaloIero TpyoonpoBoa.

cM. npunoxkenne 4 «KoapuuueHTs! TermonpoBoJHOCTH H30ISLUKIY, CTP.290
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Ta6m/1u1)1 6a3 JaHHBIX 3JICMCHTOB TEIUIOBOH ceTH

Termmon30sMMOHHbIA MaTepHal
06p.tp-na (1-39)

BeiOupaeTtcst u3 crucka TemIon30SIHOHHBI MaTepual 00paTHOro TPyOOIpoBoO/Ia.
cM. npuitoxkenue 4 «Koa(hhuumeHTs! TerIonpoBoAHOCTH H30IALUI», cTP.290

TonmuHa U30IAUUH TOAAIOLIETO TP-
na, M

ToumHa N30 LMH TOJAIOIIET0 TPYOOIPOBO/Ia 33128 TCs I0JIb30BATENIEM, HAIPUMEP
0.07,0.1 m

TomnmyHa H30IAIHY 0OpPaTHOTO TP-11a,
M

Tonmuna u30sMKM 06PaTHOTO TPYOOIIPOBOIA 3a1a€TCS [10Ib30BATENEM, HAIPUMED
0.07,0.1 m

TeXHUYECKOEe COCTOSIHUE U3OIISLUH
noza.tp-aa (1-8)

BeiOupaercst 13 BRINAJAONIETO CIHUCKA COCTOSHHE TEIUIOM30/ALMOHHOTO MaTepuaa
nojaero Tpy6onposoza. IIpyu BBITOIHEHUH PAaCcYeTOB IPHHUMAIOTCS CPEIHUE
3HAYCHUSI IOMPABOK K KO3 PUIIMEHTaM TEIIONPOBOAHOCTH TEIUIOM30IALIMOHHBIX

MaTepHaioB MPUBEICHHBIX B MPUIokeHHH 4: «KodrppuuueHTs TerionpoBoaHOCTH

30N, cTp. 290

TeXHHUYECKOE COCTOSTHUE U30IISIIHA
06p.1p-na (1-8)

Bri6upaeTcst U3 BbINIaaIoOMIETo CIUCKA COCTOSTHUE TEIUIOM30JIIIIMOHHOTO MaTepraia
obpatHoro Tpyoonposoza. [Ipu BbIIOIHEHHH PacYETOB IPUHUMAIOTCS CPETHUE
3HAYEHHS MONPABOK K KOI(PPUIIMEHTAM TEIIONPOBOJHOCTH TEIIOM30IALMOHHBIX
MaTepHalioB IPUBEICHHBIX B MPUIoxkeHHH 4: «KodrppuuueHTs TerionpoBoaHOCTH
H30IIHN», cTp. 290.

Paccrosinue Mexty ocsiMu
TpyOOIPOBOJIOB, M

3ajaeTcst MoJIb30BaTEIEM PACCTOSIHIE MEXK/LY OCSIMH TPpyOo1poBo1oB, Harpumep 0.5,
1.0mMm

BricoTa kaHana, m

3ajiaeTcs 0Ib30BaTEIEM B 3aBUCUMOCTH OT MapKH KaHaja U yCJIOBHOTO AUaMeTpa
Tpy0, Hanpumep, a1 kaHana Mapku KJI 90-45 npu yciioBHOM AuaMeTpe Mmoaromei
u 06patHO# TpyObt 0.1 M BbicoTa Kanana 0.63 M (cM. npunoxerne 5 «OCHOBHbIE THIIBI
COOPHBIX JKeJIe300€TOHHBIX KaHAJIOB ISl TEILIOBOM ceTn», cTp.292)

Inpuna xanana, M

3ajaeTcst N0JIb30BATENIEM B 3aBUCUMOCTH OT MapKH KaHalla U yCJIOBHOIO AWaMETpa
TpyO B COOTBETCTBHHU C (CM. pmitoxeHue 5 «OCHOBHBIEC THITBI COOPHBIX
JKeJIe300e TOHHBIX KaHAJIOB ISl TEIUIOBOM CeTH», CTP.292), HanpuMep, JUIs KaHajia
mapku KJT 90-45 npu ycrioBHOM quameTpe nojaroiieii u ooparaoii Tpyos: 0.1 M muprHa
kaHana 1.15 m

I[OHOHHI/ITCHLHLIC TIOTEpH TCIJIa
noA.Tp-Aa, KKaJj

Hapsiny ¢ TermnoBsIMU OTEPSMH YEPe3 U300, IMEETCS BO3MOXKHOCTD 33/1aBaTh
JIOTIOJTHUTENbHbIC (PUKCHPOBAHHBIE TEIIOBBIC MOTEPU. ITY BO3MOXKHOCTH MOXKHO
UCIIONB30BaTh, HAIIPUMED, I MOJCIMPOBAHHIS 0TOOpa TEILIA B CITydae TPyOOHIPOBOIOB-
CITy THUKOB

JIo1OTHUTEIbHBIE TOTEPH TeIlIa
00p.Tp-/1a, KKax

Haps[z[y C TCIUIOBBIMU IOTEPAMU UCPE3 U30JIALNI0, UMECTCSI BO3MOXKHOCTD 3a/laBaTh
JOIIOJTHUTCIIbHBIC (I)I/IKCI/IpOBaHHLIe TCIUIOBBIC ITOTEPH. 3Ty BO3MOXXHOCTh MOXKHO
HCIOJIE30BaTh, HAIIPUMED, I MOACITMPOBAHUS 0T60pa TEILJIa B ClTyvdac pr601'lpoBOI[OB'
CIIyTHUKOB

[IepoxoBaTocTh MoJ. Tp-Aa
(KOHCTPYKTOPCKHIT), MM

3amaercst K03 HUIMEHT IEPOXOBATOCTH MMOJAIOIIETO TPYOOIPOBOAa (TOIBKO MPH
BBITIOJIHEHHH KOHCTPYKTOPCKOTo pacyeTa TersioBoi ceT). JJist HOBBIX CTAIBHBIX TPYO
ko3 durmeHt mepoxosaroctu npuaumaercs B coorserctBuu co CHull 0.5 mm

[lepoxoBatocTs 00p. Tp-1a
(KOHCTPYKTOPCKHIf), MM

3amaercst k03D HUIUEHT MIEPOXOBATOCTH 0OPATHOTO TPYOOIPOBOIa (TOJIBKO MPH
BBITIOJIHEHHH KOHCTPYKTOPCKOT0 pacyeTa TernsioBoi ceT). JJJist HOBBIX CTAIBHBIX TPYO
ko3 durmeHT mepoxosaroctu npuaumaercs B coorserctBuu co CHull 0.5 mm

OnTuManbHast CKOPOCTb B IOAAOIIEM
(KOHCTPYKTOPCKHIL), M/c

3amaercs, IpH MPOBEJCHUHN KOHCTPYKTOPCKOTO PacyeTa 1o CKOPOCTSIM, ONITUMANIbHAs
CKOPOCTb ISl TOJIAIOIIET0 TPYOOIpoBoia JaHHOTO yJacTKa

OnrtumainbHas CKOPOCTh B 00paTHOM
(KOHCTPYKTOPCKHIL), M/c

3aZ[aCTC$I, TIpU NPOBEJACHUHN KOHCTPYKTOPCKOI'O pacueTa 110 CKOpOCTAM, OIITUMAaJIbHasA
CKOpPOCTH I 06paTHOF0 pr6OHp0BOZ[a JaHHOI'0 y4acTKa

Y nenbHbIC TUHEHHBIC TOTEPU
TO/IAFOIIIETO (KOHCTPYKTOPCKHIA), MM/M

3anaercsi, pu NPOBEJIECHUH KOHCTPYKTOPCKOTO PacyeTa 1o YACIbHBIM HOTEPSIM,
y/AeJbHbBIC THHEWHBIE TIOTEPH IS ITO/JAFOIIET0 TPyOOIPOBO/Ia JAHHOTO YYacTKa

Y nenbHBIC TUHEHHBIE TOTEPU
00paTHOro (KOHCTPYKTOPCKUI), MM/M

3agaeTcs, IpH IPOBEAEHUH KOHCTPYKTOPCKOTO pacueTa 110 yAeIbHBIM IIOTEPSIM,
ylleJIbHBIE JINHEHHBIE TOTePH [UIsl 0OpaTHOTO TPYOOIIPOBO/a JAHHOTO yJacTKa

CoprameHT

Yka3eIiBaeTcst HAOOp JUAMETPOB, KOTOPBIC OyIyT MOAOUPATHCS TIPU MPOBEACHUN
KOHCTpyTOpcKoro pacueta. [lonpobuee cm. pazaen 19.1 «CrpaBoYHUK 110 TpyOam»,
ctp.232

20.3. UeHTpanbHbIN TENNOBOWU MYHKT

Anpec

3amaercs mosp30BaTeneM, Hanpumep yi. PenoceeHko a.14

HaunmeHoBanue y31a

3amaercs nonb3oBarenem, Hanpumep LITTI-23, u T.1.

T'eone3nueckas oTMeTKa, M

3anaeTcs oTMeTKa ocH (Bepxa) TpyObl, Ha KOTOPOM HaXOJIUTCs JaHHBIH y3en. OHa
MOJKET aBTOMATHYECKH ObITH CIUTaHA CO CII0s penbeda (cM. pasnen 17.3
«ABTOMaTHYECKOE 3aHECCHHE IE0/IE3MICCKIX OTMETOK OOBEKTOB CETH CO CJIOS
penbedar, ctp.220).

Howmep cxemsr mogxmouenus LITIT

BeiOupaetcst cxema npucoeMHeH s y3ia BBojia. CXeMbl IPUBEACHbI B
MIPUIOKEHNH nputokeHne 1 « CxeMbl MOIKITF0UeHUs», cTp. 268.
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LlenTpanbHbIi TENI0BOM MYHKT

Cnoco6 npoccenupoBanus Ha LITTI

VkassiBaetcs criocod npoccenuposanus Ha L[TIT mudpoit ot 0 1o 6. 0 -
npoccenupoBanue Ha L{TTI He mpou3BoAUTCS, €CIIH ATO HE SBISETCS

o0s3aTenbHbBIM; 1 - npoccenupyercs Beixo u3 LITII Ha oTorenue, maiita
yCTaHABIMBACTCS BCET/a Ha MOAOIIEM TPYOOIPOBOJE; 2 - APOCCENUPYETCs
BbixoJ u3 LTI Ha oTomsieHue, maiiba ycTaHaBIMBAaeTCsI BCeraa Ha 00paTHOM

TpyOompoBoje; 3 - apoccenupyercs Boixon u3 LITII Ha oTomienue, mecta
YCTAaHOBKHY IIali0 ONpEeNIroTcss aBTOMATHICCKH; 4 - yCTaHABINBAIOTCS IAHOBI
Ha BBoze B LITII (o6uue Ha ororienue u 'BC), MecTa ycTaHOBKH 11aii0o
OTNPEEIISIOTCS aBTOMATHYECKH; 5 - yCTaHaBIMBaIOTC 1aitobl Ha BBoAe B LITTI
(o6urue Ha ororuteHue u 'BC), maiiba ycranaBinBaeTcst Bcerja Ha MOAA0IIEM
TpyOGompoBoe; 6 - ycTaHABIMUBAIOTCA I1aii0bl Ha BBozie B L[TII (06mue Ha
oromtenue u I'BC), maiiba ycranapiuBaercs Bcera Ha 06paTHOM TpyOOIpoBoe

3arac Harmopa Ipu APOCCETUPOBAHIH, M

3ajiaeTcsl MOJIB30BATENEM 3aIlac HAIOPa IPH APOCCETUPOBaHNH, Hanpumep 1, 2
M.

CpennerooBas TeMIiepaTypa BoAbl B IO,

3aIIa€TC$I I10JIb30BATCIIEM CPEAHETOA0BAs TEMIIEPATypa BOALI B IIOA. TP-AC I10CJIE

Tp-1e,°C IITII
CpenHero/ioBasi TeMIiepaTtypa Bobl B 00p. | 3ajaeTcs moJb30BaTeIeM CPEeHET0I0Bas TEMIIEPATypa BOIbI B 00p. TP~/ Mocie
Tp-1e,°C IITII

CpenneronoBas TeMmepaTypa rpynra, °C

3amaeTcs MOJIB30BATEIEM CPEAHET0I0BAs TEMIIEpaTypa rpyHTa

CpenHeronoBast TeMIepaTypa Hapy>KHOTO
BO311yxa,’C

3amaeTcs MoIb30BaTEIeM CPEAHETOI0BAsI TEMITEPATYPa HAPYKHOTO BO3IyXa

CpenneroioBas TeMIeparypa Bo3ayxa B
noaBanax,’C

3aaeTcs MoJIb30BaTEIIEM cpeaHeroaoBas TeMIICpaTypa BO31yXa B roABajiax

Tekymas Temneparypa rpyHTa,’C

3amaeTcs NoIb30BaTENIeM 3HAYCHUE TEKyIIeH TeMIepaTypbl TpyHTa

Texymas Temneparypa Bo3ayxa B
noaBanax,’C

3aaeTcs Moab30BaTEIeM 3HAUCHHE TeKyHIeﬁ TEMIIEPaTyphbl BO3yXa B I10/iBajlax

Pacuernas Temnepartypa Ha Bxoje 1
KOHTYpa, °C

3aaercst pacueTHOE 3HAYCHUE TEMIIEPATYPbI TETUNIOHOCUTEIIS Ha BXOZE B [IEPBBIii
KOHTYp, Hanpumep 150, 130, 110 mwmm 95°C

Pacuernas Temneparypa Ha Beixoze 1
KOHTYypa, °C

3ajiaeTcs pacueTHOE 3HAYCHHUE TEMIICPATyPhI TCIUIOHOCUTENIS Ha BEIXOJIE U3
MepBOro KOHTYpa, Hanpumep 75, 80 °C

PacuerHas Temneparypa Ha BXoje 2
KOHTYypa, °C

3ajaercs pacueTHOE 3HAYCHUE TEMIIEPATYPbl TEINIOHOCUTEIIS HA BXO/IE BO BTOPOH
KOHTYp, Hanpumep 70°C

PacuerHas Temneparypa Ha BBIXOZE 2
KOHTYpa, °C

3ajaetcs pacyeTHOE 3HAYCHHE TEMIIEPATYPhI TEINIOHOCHUTEIISI Ha BBIXO/IE U3
BTOPOTO KOHTYpa, Hanpumep 95°C

Pacrionaraemslii Harop BTOpOTo KOHTYpa,
M

ITpy He3aBUCUMOM IMOAKITIOUSHUH CHCTEMBI OTOTUICHHSI 33/1a€TCS PACTIOaracMblii
HAaIop BTOPOTo KOHTypa

Harop B 06paTHrKe BTOPOTo KOHTYpa, M

TIpu He3aBUCHMOM TTOIKITIOUEHUH CUCTEMBI OTOIUICHHUS 331aeTCsl Hallop B
00paTHOM TPyOOIIPOBOE BTOPOrO KOHTYpa. PacueTHbIi Harop B 06paTHOM
TpyOOIPOBO/IE 33/IACTCS C YUSTOM I'e0/Ie3MIeCKOi 0TMeTKH pactonoxerus [[TTI,
HaTpHUMep reojie3ndeckas orMetka 50 METpoB, HArIOp B 00paTHOM TPYOOIPOBOIe
20 mMeTpoB, ToT/Ia pacYeTHBIN HAIOp B 00paTHOM TpyOonpoBoe paseH 50 + 20

=70 mMeTpoB.

PacueTHas TeMriepaTypa BHYTp. BO3IyXa
s CO, °C

3amaeTcs pacyeTHOE 3HAYCHHE TEMIIEPATyphl BO3yXa BHYTPH OTaIUIMBaEMBIX
MOMEIICHHUH TPU IIPOSKTUPOBAHUH CHCTEMBI OTOILIeHNUs, Hatpumep 20, 18, 16
wm 10°C

PacyeTHas TemMIiepaTypa Hapy>XHOTO
Bo3xyXa, °C

3amaeTcs pacueTHOE 3HAUCHHE TEMIIEPATYPBI HAPYKHOTO BO3IyXa, KOTOPOE
npuHUMaeTtcs B cootBeTctBin co CHull, Hanpumep -30, - 35°C

Teky1as TeMreparypa Hapy»KHOTO
BO3yXa, °C

3ajaeTcs MoJIb30BaTENIeM TEKYyIIas TeMIIEpaTypa HapyKHETo BO3/IyXa, HalpiuMep
8,0,-10,-26 °C

Komnuectso cekuii TO nva CO

3amaeTcs monb3oBateeM KoiandectBo cekuuii TO, Hanpumep, 1, 2, 3 u T.1.

IMotepu Hanopa B 1-i cexuu TO Ha CO,
M

3a;[a}0Tc51 IIOJIB30BAaTCIIEM HOTCpI/I Hanopa B TCHJ'IOO6MCHHOM annapaTe, HaanMep,
0.1,0.2,0.3, m.

KommaectBo napamrensbix rpynmn TO Ha

CO

3aaeTcs KOMMYIETCBO MapauIenbHbIx rpynn TO, Hanpumep, 1, 2, 3u T.1.

Hcn. TemnepaTypa Boasl Ha Bxoze 1
KOHTYpa, °C

3aaeTcs TeMIepaTypa BObl Ha BXoJie | KOHTYpa 110 pe3ysIbTaTtaM HCIIbITaHH,
€CJIM HUCTIBITAHHS HE TIPOBOIMITICH, 33/1a€TCS IPOEKTHOE 3HaucHwue. [loapobHee
00 MCTIBITATENIbHBIX MTapaMeTpax cM. paszen 6.1.2 « McnbiTaTesbHble napaMeTpbl
Tero00MeHHOT 0 amnmaparay, ¢tp.100 .

Hcn. Temnepatypa Bofs! Ha Bexoze 1
KOHTYpa, °C

3ajaeTcs TeMIepaTypa Bobl Ha BBIXOZE 1 KOHTYpa 0 pe3yIbTaTaM UCIIBITaHUH,
€CJIM UCIIBITAHHS HE IIPOBOJIMITKCH, 3a/1a€TCsl IPOEKTHOE 3HaueHHe. Ilogpobuee
00 HCIIBITAaTEIBHBIX TApaMeTpax cM. paszel 6.1.2 « HcrbITaTenbHbIe TapaMeTphl

TEeMI000MeHHOT 0 anmnaparay, crp.100.
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Hcn. Temnepartypa BoJbl Ha BXoJE 2
KoHTypa, °C

3agaeTcs TeMIepaTypa BOJbl Ha BXOJIE 2 KOHTYpa 110 Pe3y/IbTaTaM UCIIBITAHUI,

€CJIM UCTIBITAHHS He NIPOBOAMIINCE, 3a/1aeTCs NPOeKTHOe 3HaueHue. [logpobuee

00 HCTIBITATENBHBIX TapaMeTpax cM. pasaen 6.1.2 « crbITaTeIbHbIe HapaMeTphl
TEILI0O0OMEHHOTO amnmapaTay, ctp.100.

Hcn. Temnepatypa BOAibI Ha BHIXOJIE 2
KOHTYpa, °C

3agaeTcs Temneparypa BObl Ha BBIX0/E 2 KOHTYpa 110 pe3yIbTaTaM UCTIBITAHHH,

€CIIH HCIIBITaHUSI He TIPOBOIMIIMCE, 331aeTCsl POSKTHOE 3HaYeHue. [loxpobuee

00 HUCTIBITATEIIbHBIX ITapaMeTpax cM. pasnel 6.1.2 « McnpitatenbHbie mapaMeTphbl
Ter1000MeHHOTr 0 amnmaparay, ctp.100.

Hcn. pacxon 1 koHTypa, T/4

3aIIa€TC$I 10JIb30BATEJIEM HCTIBITATEIIbHBIN pacxon 1 KOHTYpa I10 pe3yJibTaTaM
ucnbiTanui. Eciiu ucneiTanus He TIPOBOANIIUCEH, TO JIA HAJTAAOYHOI'O pacucTa
3a/1aCTCs paBHBIM 0. ﬂH}I TIOBEPOYHOI'0 pacueTa MOKHO 3a/1aTh ITPOCKTHOC
3HA4YCHUC.

HUcn. pacxox 2 koHTYpa, T/4

3ajaeTcst MoJIb30BaTENEM UCTIBITATEIbHBIH PACX0 2 KOHTYPA 110 Pe3yJIbTaTaM
ucnbiTaHui. Eciy ucnbITaHus He MPOBOJIMIIMCH, TO JUISl HAJAA0YHOTO pacyera
3amaercs paBHbIM 0. [I71s1 HOBEPOYHOTO pacyera MOJKHO 33/1aTh IPOEKTHOE
3HAYCHUE.

Homep ycTaHOBIIEHHOTO TpyIIIOBOTO
aseBaTopa

3amaeTcsi HOMep yCTaHOBICHHOTO TPYIINOBOTO 3jeBaTopa, Hanpumep 1, 2, 3, 4,
5,6, 7.

JlnameTp yCTaHOBJIEHHOTO COTIIa
3JIEBATOPA, MM

3ajiaeTcs 3HAYEHHE YCTAHOBIEHHOTO IHAMETPa COILIA dIIEBATOpa, Hanpumep 3,
5,7,9 MMm.

JlnameTp ycTaHOBJICHHOH IIaiiObI HA
noz.tp-ae (1 koHTyp), MM

3amaeTcs I0JIb30BaTEIEM JHAMETp yCTAHOBICHHON a0kl Ha MONAIOIIEM TP-1e
1 xoHTypa.

KonuvecTBo ycTaHOBICHHBIX 1Iaii0 HA
noa.1p-ae (1 KoHTyp), wr

3agaeTcs Moab30BaTeIeM KOJINYECTBO YCTAHOBICHHBIX IIAi0 HA MOAIOLIEM Tp-
ne | koHTypa.

JlnameTp ycTaHOBIICHHOH IIaiiObI HA
06p.1p-zie (1 KOHTYp), MM

3amaeTcs OJIb30BaTEIEM JHAMETp yCTaHOBICHHON a0k Ha 0OpaTHOM Tp-Jie
1 xoHTypa.

KonuvecTBo ycTaHOBICHHBIX 1Iai0 Ha
06p.1p-zie (1 KOHTYp), IT

3amaeTcs MoIB30BaTENIeM KOIMYECTBO YCTAHOBIICHHBIX LIait0 Ha 0OpaTHOM Tp-71e
1 xoHTypa.

Pacuetnas cpenusis Harpy3ka Ha ['BC,
I'kan/a

3agaeTcst NOJIb30BaTEEM IO IIPOSKTHBIM JaHHBIM. [IpH OTCYTCTBHU MPOEKTHBIX
JTAaHHBIX PAaCUETHBIC TEIUIOBBIC HATPY3KH Ha ropsiee BOJOCHA0KEHUE MOTYT OBITH
OIIpEJICNICHBI 110 KOJIMYECTBY IMTOTPEOUTEIICH TOpsTYero BO10CHa0KEHMs, B
cootBercTBuH ¢ ykazanusimu CHull. Harpyska moxert ObiTh 3a1aHa Kak B ['kan/a
Tak 1 B MBT. Kak U3MEHHUTH eTMHUIIBI H3MEPEHNUN CMOTPHUTE 31€Ch.

PacuerHas MakcHMasIbHasl HArpy3Ka Ha
I'BC, I'kan/u

3amaeTcs MoJIb30BaTENEM MO IIPOSKTHBIM JaHHBIM. Harpy3ka MoxeT ObITh 3a1aHa
kak B ['kan/4 Tak 1 B MBT. Kak 13MeHHUTB € AMHUIIBI N3MEPEHNUI CMOTPHTE 3/I€Ch.

Banancossrit koaddurment 3axp.I'BC

3HaueHUEe 3TOTO MOJISI UCTIONB3YETCs P OTpeieNIeHUN OaaHCOBOH HAarpy3KH B
HaJIaJIOuHOM pacueTe Julsl 3akpbIThiX cxeM I'BC. banancoBas Harpyska
ompenensiercs Kak cpenHsst Harpyska [’ BC, ymHOo)xeHHast Ha GallaHCOBBIH
k03 duipeHt. KoadduimeHT mo3BossieT moap30BaTeNt0 PEryInupoBaTh BETHUHHY
Harpy3kH (4 pacxo/ia) Ha KOTOPYIO MPOU3BOAUTCS Hanaaka. Eciu 3HaueHne mois
HE 3a/IaHO WJIM CaMo II0JIe B CTPYKTYpPe OTCYTCTBYET, pacueT OepeT 3HaueHHe
ko3 durmenra o ymomuanuto: 1.15 as omHOCcTyeHuaToi cxemsl, 1.1 st
JBYXCTYIICHYATON CMeITaHHOM, 1.25 111 ABYXCTYyTEHYATOH MOCIIeJ0BaTEIbHOM.

Temnepatypa Boxs! Ha 'BC,°C

3afaeTcs TeMIepaTypa BOIbI OCTYHAIOIIEH B CHCTEMY FOPSYETrO BOJOCHA0KCHHS.

Temneparypa xosogHo# BojbL,°C

3ajiaeTcs MoNB30BaTENIEM TEMIIepaTypa X0JIO0{HOH BOJOIPOBOIHOM BOIBI

Pacnonaraemsrii Harop 2 kontypa I'BC, M

J131s1 3aKpBITHIX CHCTEM rOpsYero BOAOCHA0KEHUS 33/1a€TCS pactionaracMblii Harop
BO BTOPOM KOHTYpE

Hanop B o6parnuke 2 kourypa 'BC, m

J131st 3aKPBITBIX CUCTEM TOPSYEro BOJOCHAOKEHHS 3a1a€TCs HAIop B
UPKYJAHOHHOM TPYOOIIPOBOJIE BO BTOPOTO KOHTYpa

Hamuuue perynsropa na 'BC

VKa3sBaeTCs PU3HAK HAITMIUS PETYIIATOPA TEMIICPATYPBI Ha CHCTEMY TOPSYEro
BostocHaOxeHwus: O - oTcyTcTBYeT; 1 - yCTaHOBIICH.

Jluamerp ycraHoBneHHoH maiosl Ha 'BC,
MM

3amaeTcs M0Jb30BaTEICM JHAMETp ycTaHOBICHHON maiosl Ha IBC (1 koHTYD)

KonnyecTBo ycTaHOBIGHHBIX 1Iaiib Ha
I'BC, it

3aaeTcst MOJIb30BATENIEM KOJIMYECTBO yeTaHOBIeHHBIX maii6 Ha TBC (1 koHTYp)

Komuuectso cexuuii TO I'BC HikHelH
CTyIeHU

3anmaercs nonk3oBateneM konndectBo cekuuit TO 1 crynenn Ha 'BC Hanpumep,
1,2,3ur.nm.

Kommnuectso napamt. rpynn TO I'BC
HWDKHEH CTyleHU

3amaercs KoamuecTBO mapamtensHeIX rpymn TO 1 crynenu Ha 'BC mHanpumep,
1,2,3ur.nm.

[Torepn Hamopa B OAHON CEKIINH HIKHEH
CTYIEHHU, M

3amatoTcs noTepu Hamopa B oxHoi n3 cexuuii TO 1 crynenn na 'BC Hanpumep,
1 metp.
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[otpeburens

Hcn. Temneparypa Ha BxoJe 1 koHTypa
HIDKHEW crynenu,°C

Ipyn HanuuuK pe3ynbTaTOB 3aMEPOB, 331aETCs UCIbITATENIbHAS TEMIIEpATypa
TEIJIOHOCHUTEI Ha BXOJe epBOro KoHTypa I ctynenu. O6 UCHBITaTENbHBIX
mapamerpax TO cm. pasnen 6.1.2 « McrbITaTensHble TapaMeTphl TEIIO0OMEHHOTO
anmnaparay, ctp.100

Hcn. Temnepatypa Ha BbIxozie 1 KOHTypa
HIDKHEH ctynenn,°C

Ipy HaMMYUHK PE3yIIBTATOB 3aMEPOB, 331aCTCSl HCIIBITATEbHAS TEMIIEPATypa
TEIUIOHOCHUTENIS Ha BBIXOIE MepBOro KoHTypa | crynenu. O6 ucHbITaTeIbHBIX
napamerpax TO cm. pazaen 6.1.2 « McnibiTaTenbHble HapaMeTphbl TEINIO0OMEHHOTO
amnmaparay, crp.100

Hcn. Temneparypa Ha BXoJie 2 KOHTYpa
HIDKHEW crynenu,°C

INpu HanMMUUK pe3yIbTaTOB 3aMEPOB, 3a1aeTCs HCIBITATeNbHAS TEMIIEpaTypa
TEIUIOHOCHUTEIsI Ha BX0J(e BTOporo kouTypa I ctynenn. O6 HCIbITaTeNbHBIX
napamerpax TO noxpoOGHeii 31ech

Hecn. Temneparypa Ha BBIXOJE 2 KOHTYpa
HIDKHEH crynenu,°C

[Ipn HanM4uyu pe3ynbTaToOB 3aMEPOB, 3a7aCTCS UCIIBITATENIbHAS TEMIIEPATypa
TEIUIOHOCHUTENIS Ha BBIXO/IE BTOpOro KoHTypa I crynenn. O6 ncnpITaTeIbHBIX
napamerpax TO cm. pazzen 6.1.2 « McnibIraresnbHble napaMeTpbl TEII000MEHHOTO
anmapata», ctp.100

Hcr. TeroBast Harpy3Ka HIKHEH CTYIICHH,
I'kan/gac

[py HaJTYUK pe3yIbTaTOB 3aMEPOB 3a1aSTCsI TSIIOBAsI HArPY3Ka MEPBO CTEIICHN
TeroooMeHHoro anmnapara. O6 ucnsitarenbHbIX napamerpax TO cm. paszien 6.1.2
« UcnpiTaTenbHble MapaMeTpsl TEII00OOMEHHOTO arnmaparay, crp.100.

Komuuectso cexuuit TO I'BC Bepxneit
CTyIEHH

3apaercs nons3oBaTesieM KonmdectBo cekuuii TO 2 crynenu Ha I'BC Hanpumep,
1,2,3uT.m

Komuuectso napam. rpynn TO I'BC
BEpXHEH CTylneHu

3amaeTcst KOIMYECTBO mapauienbHbIX rpymn TO 2 crynenu Ha 'BC Hanpumep,
1,2,3uT.m

[ToTepu Hanopa B OJHOI CEKLIUU BEPXHEH

CTYIICHU, M

3anarorcs notepu Haropa B oHOM u3 cexiwii TO 2 crynenu Ha ' BC Hanpumep,
1 metp.

Hcn. temneparypa Ha Bxoze 1 koHTypa
BepxHel ctynenu,°C

[pu HaNMM4YKK Pe3yJIbTATOB 3aMEPOB, 33/1a€TCS UCIIBITATEIIbHASL TEMIIepaTypa

TEIUIOHOCHUTEJIS Ha BXo/ie repBoro kouTypa Il ctynenn. OO HCIBITATEIBHBIX

napamerpax TO moapoOHeii cM. paszaen 6.1.2 « HcnbitatelibHble TapaMeTpsl
Ter1000MEeHHOT 0 ammaparay, ctp.100

Hcn. TemnepaTypa Ha BeIxone 1 KoHTypa
BepxHei crynenu,°C

IIpu Hanmu4uy pe3ysIbTaToOB 3aMEPOB, 3aJa€TCsl UCTIBITATEIbHAS TEMIIEPATypa

TEIUIOHOCHUTEIIS Ha BBIXOJE 1epBoro KoHTypa |l crynenn. O06 ucnpITaTeIbHBIX

napamerpax TO noapoOHeit cM. pasaen 6.1.2 « HcnbitatensHbie mapamMeTpsl
Ter1000MeHHOT 0 amnmaparay, ctp.100

Hcn. Temnepatypa Ha BXOZie 2 KOHTYpa
BepxHel crynenu,°C

[Ipu HanuuuK pe3yabTaToB 3aMEPOB, 33/1a€TCS UCTIBITATEIbHAS TEMIIepaTypa

TEIJIOHOCHUTEISI Ha BXOZE BTOporo koHtypa Il crynenu. O6 UCIIBITATENBHBIX

napamerpax TO moapobHeii cM. paszaen 6.1.2 « UcnbitatelibHbIe TApaMeTpbl
TEII000MEHHOTO armaparay, ctp.100

Hcn. Temriepatypa Ha BBIXOJIE 2 KOHTYpa
BepxHe# ctynenu,°C

IMpu HanM4UK pe3yNIbTaTOB 3aMEPOB, 331aeTCsI UCIIBITATENbHAS TeMIIepaTypa

TEIUTOHOCHUTEIS Ha BBIX0ie BToporo koutypa |l crynenu. O6 ucnsitatensHbIX

napamerpax TO noapoOHeii cM. pasznen 6.1.2 « HcnbtarensHple mapaMeTps
Ter000MeHHOT 0 amnmaparay, crp.100

Hcn. TeruioBast Harpy3Ka BEpXHeH CTyIeHH,
I'kan/gac

[pwn HaMUKHK pe3yIBETaTOB 3aMEPOB 331aCTCs TEIJIOBAst Harpy3Ka BTOPOH CTENEHU
TermtoooMeHHoro amnmapara. O0 ucnbITatenbHbIX napamerpax TO noapoOHeit
cM. pazzen 6.1.2 « UcnbITaTepHbIe MapaMeTphl TEIII0O00MEHHOTO armapaTay,

ctp.100

20.4. NoTpebuTten

b

Anpec y3ia BBOAa 3anaercs moJyib30BaTeNeM, HarpuMep yi1. Boponexckas 1.33 Oouras .
HaunmenoBaHue y3ia 3ajjaeTcsl HANMCHOBAHNE, HATIPUMED XKHUJIOHN IOM, mKona, u T.4. | O6mmas und.
T'eonesnueckas oTMeTKa, M 3agaercst reojie3MdecKas OTMETKa OcH (Bepxa) TpyOornpoBona, Ha | OOmas uHd.
KOTOPOM HaXOJUTCSI JaHHBIH y3eJI BBOJA
BricoTa 3maHus OTpEOUTENS, M 3azaeTcs BEICOTA 3[JaHHs, €CIIH TOYHOU BBICOTHI 31aHKS HE U3BECTHO, | O6mmast uH.
MO>KHO IPUHHMATh YCIOBHO 3 MeTpa Ha 3Tax
Homep cxeMbl HOIKITIOUCHHS Bribupaetcs cxema npucoeInHeHns y3ia BBoaa. CxeMsl npuBeneHs! | O6mast uH.
noTpeduTeNs B puitoxeHuH 1: « CXeMbl MOJKII0YeHHs», CTp. 268
PacuerHas TemII. ceT. BOJbI Ha BXOAE B | 3agaeTcs pacyeTHOE 3HAYCHHE TeMIIePATyPhI CETeBOM Boabl, Ha | O6mias nue.
notpe6.,°C KOTOpPOE OBLIO BBIIOJIHEHO MPOSKTUPOBAHUE CUCTEM OTOILICHUS U
BEHTWISILIMK TaHHOTO 1oTpeduTens, Hanpumep 150, 130, 105 nnu
95°C
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PacuerHas Harpy3ka Ha OTOILICHHUE,
T'kan/ua

3agaeTcs pacyeTHasi Harpy3Kka Ha cHUCTeMy oToruieHus. [Ipu
OTCYTCTBHH POEKTHBIX JAHHBIX PACUETHBIC TEMIOBbIE HATPY3KH Ha
OTOIIEHHE MOTYT OBITh OIPE/IENIEHBI [10 HAPYHKHOMY 00bEMy 31aHHS
WIIH TIOBEPXHOCTHU HATrPeBa TEINIONOTPEOIIIONIEro 000py I0BaHUs.
Harpys3ka Mo>xeT OBbITh 3aJaHa Kak B I'kan/4 Tak u B MBT. Kak
HM3MEHUTH eMHULBI u3Mepenuii cM. pazaen 7.10 «Hactpoiika
HCIOJIB3yEeMBIX €TUHHI] U3MEPEHus», cTp.116

CO

PacuerHas Harpy3ka Ha BEHTUISIIHUIO,
I'kan/u

3aaeTcs noNb30BaTelieM 10 NpoeKTHBIM anHbIM B (I'kan/4). [Ipu
OTCYTCTBHH IIPOEKTHBIX JAHHBIX PACUETHBIC TEIJIOBbIC HAPY3KH HA
BEHTUJISILIUIO MOTYT OBITh ONPE/ICNICHBI 110 HAPYKHOMY 00beMy
3[aHUsl WK TIOBEPXHOCTH HArpeBa TEIIONOTPEOISIONEro
obopynoBanusi. Harpyska moxer ObITh 3a7aHa Kak B ['kay/4 Tak u
B MBT. cMm. pasnen 7.10 «Hactpolika HCTIONB3yeMBbIX €HHUI
u3MepeHus», crp.116

CB

Pacuetnas cpennsis Harpyska Ha I'BC,
I'kan/u

3aaeTcs MOJb30BaTelIeM 110 NPOeKTHBIM JanHbIM B (I'kan/4). [Ipu
OTCYTCTBHH IIPOEKTHBIX JAHHBIX PACUETHBIC TEIJIOBbIC HAPY3KH HA
ropsiuee BOZOCHA0KEHHE MOTYT OBITh OIPE/IEIICHbI [0 KOJIHYECTBY
MoTpedHTeNeH ropsAuero BOJI0CHA0KEHHMS, B COOTBETCTBHH C
ykazanusimu CHull. Harpy3ska Moxet ObITh 3ajaHa Kak B ['kan/a
Tak 1 B MBT. Kak u3aMeHuTh equHuUIbI n3Mepenuii cM. paszaen 7.10
«Hactpolika ucrnonp3yeMbIX e IMHUL U3MEpeHus», ctp.116

I'BC

PacueTHasi MaKCHMaITbHAS HATPY3Ka Ha
I'BC, I'ka/u

3aaeTcs MoNb30BaTelieM 10 MPOeKTHbIM JanHbIM B (I'kan/4). [Ipu
OTCYTCTBHMH IIPOSKTHBIX JJAHHBIX PACUETHBIC TEIJIOBBIC HATPY3KH HA
ropstyee BOJOCHA0KEHNE MOTYT OBITh OIPE/ICIICHBI 10 KOJIMYECTBY
moTpeduTeNei ropsuero BOI0CHa0KEHH s, B COOTBETCTBHH C
ykazanusimu CHull. Harpy3ska mosxer ObITh 3aaHa Kak B ['kan/4
tak ¥ B MBT. Kak H3MeHUTb eAMHHUIIBI H3MepeHuii cM. pasner 7.10
«Hacrpoiika HCTONIB3yeMbIX €TUHHLl H3MEPEHHSD», CTp.116.

I'BC

Yucno xurenei

3amaeTcs KOIMYECTBO XKUTENCH A1 JaHHOTO y311a BBOAA, 17 y4eTa
4acOBOI HEPAaBHOMEPHOCTH

I'BC

Koaddunuent usmMmeneHus Harpys3ku
OTOIICHUS

3ajaeTcs NoJIb30BaTEIIEM B ClIydyae HEOOXOAUMOCTH YBEIMYEHUS
Harpy3Ku Ha OTOIICHHUE 110 CPABHEHHUIO C PACUCTHBIM 3HAYCHUEM,
Hanpumep, 1.1, 1.2 u T.1. B 3TOM cityyae pacueTHoe 3HaueHHUE
Harpys3Kd Ha OTOIUICHUE OyJeT YBEIMYEHO COOTBETCTBCHHO Ha 10
i 20%

CO

Koaddunuent usmMeneHus Harpys3ku
BEHTHJIALIUN

3aaeTcs MoJIb30BaTElIeM B Cllydyae HEOOXOAUMOCTH YBEIIMUEHHUS
Harpy3KH{ Ha BEeHTUIIHUIO 10 CPABHEHUIO C PACUCTHBIM 3HAYCHUEM,
Hanpumep, 1.1, 1.2 u T.1. B 3TOM cityyae pacueTHoe 3HaUeHHE
Harpys3K{ Ha BEHTHIILUIO OyeT YBEJIIMYEHO COOTBETCTBEHHO Ha 10
i 20%

CB

Koaddunuent usmMeneHus Harpys3ku
I'BC

3aaeTcs MoJIb30BaTElIeM B Cllydyae HEOOXOAUMOCTH YBEIIMUECHHUS
Harpy3ku Ha 'BC 1o cpaBHEHHIO ¢ pacUeTHBIM 3HaYEHHEM,
Hanpumep, 1.1, 1.2 u t.1. B 3TOM city4yae pacueTHOE cpeHee
3HaveHue Harpy3ku Ha [BC Oymet yBenmueHo COOTBETCTBEHHO Ha
10 w 20%.

I'BC

Banancossrit koaddurment 3akp.I'BC

Hcnone3yercst ipu onpe/ieliecHnl 6alaHCOBOW HATPY3KH B
HaJIaIOYHOM pacyeTe A1t 3akphIThiX cxeM ['BC. banancoBas
Harpyska onpeelsieTcs Kak cpessis Harpyska 'BC, yMHOXeHHas
Ha GanancoBbIii K03 punuent. Koshduiment mo3ponset
MOJTB30BATEITIO PETyIMPOBAThH BEJINUHMHY HArPy3KH (M pacxona) Ha
KOTOPYIO IPOU3BOIUTCS Hanaka. Ecin 3HaueHue oIt He 3a1aH0
, pacueT Oepet 3HaueHHe KOG duIrenTa o ymondanuto: 1.15 nst
OJTHOCTYTIEHYaTOH cXeMbl, 1.1 11t IBYXCTYIIEHYATOM CMEIIAHHOM,
1.25 nust ByXCTyTIeHIATOM MOCIEJOBATEIBHOM.

I'BC

Ipu3Hak Hanu4uus peryasTopa Ha
OTOIJICHUE

BBIOMPAETCS U3 CIIICKA HAJIMYHE PETYIHPYIOIIEro YCTpoiicTBa Ha
CHCTEMY OTOILICHHUSL.

(6[0)

[Ipu3Hak HaMM4Ks pETyIUPYIOIIETO
kianana Ha CB

‘YKasbIBaeTCs U3 CIUCKA HAJIMYHe peryjupyromero KjiarnaHa Ha
CUCTEMY BEHTUJIALINU.

CB

Ipu3Hak HaTMYKSA peryIaTopa
TeMIIepaTypsbl

BBIOMPACTCS U3 CIMCKA HAMYNE PeryIHPYIOIIEro yCTPOiCcTBa Ha
cucremy I'BC.

I'BC

PacyeTHast TeMI1. BO/IbI Ha BBIXOJIE U3
CO,°C

3ajiaeTcs pacyeTHOE 3HAUCHNE TEMIIEPATYPhI TEIIOHOCHTENS Ha
BBIXO/IC U3 CHCTEMBI OTOILICHHSI, HA KOTOPOE OBLIO BHIIIOIHEHO
npoexTupoBanue, oosraHo 70 °C

CO, CB

PacuertHas Temi. Bozpl Ha Bxojie B CO,°C

3amaeTcs pacueTHOE 3HAUYCHNE TEMIIEPATyPhl TEIUIOHOCHTEIS Ha
BXOJI€ B CHCTEMY OTOIUICHHMS, Ha KOTOPOE OBLIO BHIMOIHEHO
MIpOeKTUpOBaHue, 00bruHO 95 °C

CO, CB
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IMotpeduTens

PacuerHast TemI1. BHyTPEHHEr0 Bo3iyxa |  3ajaercs pacueTHOE 3HAYCHHE TEMIIePaTypbl BO3/1yXa BHYTPH CO
s CO,°C OTaIUIMBaEMbIX IOMELICHHUH PU MPOCKTUPOBAHUH CHCTEMBI
otoruienusi, Hanpumep 20, 18, 16 wim 10 °C
Pacuernblii pacnionaraemslit Harop B CO, | 3aiaeTcst pacueTHOE 3HaU€HUE PACII0IaraeMoro Haropa (pacueTHOe CO
M COIPOTHBIICHUE CUCTEMbI OTOIUICHHSI, M) IIPH IIPOSKTHPOBAHHS
CHCTEMbI OTOILICHUSI, HApUMep 1 METp BOJ.CT. ISl DJIEBATOPHBIX
CXEeM MPUCOCUHEHHS 1 2, 3, 4 M BOA.CT. U T.J. /ISl HACOCHBIX CXEM
MIPUCOCMHEHUS
PacyerHast TeMI1. BHYTPEHHET0 BO3/lyXxa |  3ajaeTcs pacueTHOE 3HAYCHHUE TEMIICPaTypbl BO3/1yXa BHYTPH CB
st CB,°C OTaIIMBAEMBIX TIOMEILEHUH TP MPOSKTUPOBAHUU CUCTEMBbI
BeHTHIIIIMY, Hanpumep 20, 18, 16 nm 10 °C
PacyeTHast TeMI1. Hapy»KHOT'0 BO3/lyXxa | 3a/aeTcs pacueTHOE 3HAUYCHUE TEMIIEPaTyPhbl HAPYKHOTO BO3IyXa CB
st CB,°C JUTSL IPOEKTUPOBAHKSI CHCTEMbI BEHTWIISIIMY, Hanpumep -20,-15, -11
°Cut.ng
Pacuernblii pacnionaraemsiii Harop B CB, | 3agaercs pacyeTHOE 3HAYCHHE PacIoiaraeMoro Haropa (pacueTHoe CB
M COMpoTHBJICHUE Kanopudepa, M BOA.CT.) PU MPOSKTUPOBAHUS
cucteMsl BeHTILuy, Hanpumep 0.5, 1.0, 1.5 m Box.cT.
Jouns nupkyisinun ot pacxoaa Ha I'BC, | 3amaercs noist uupkysiponHoro pacxozaa I'BC ot cpenHedacoBoro I'BC
% pacxoa uiu cpeaneii Harpysku Ha 'BC B npoueHTax, Hanpumep
10, 15, 20. Kak 3T0 cienath CMOTPUTE HACTPOHKH PacueToB.
IToTtepu nHanopa B cucreme 'BC, M 3amaeTcs BeMMYMHA IOTEPU HANIOPa B CHCTEME TOPSYETO I'BC
BOJIOCHA0KEHUS
TemrepaTypa BoJIbl BOJBI B LIUPK. 3ajaeTcs TeMIepaTypa BO/bl B UPKYJISIHOHHOM KoHType ['BC. I'BC
KoHType,°C Ona Ha 5-10 °C umxe uyem Temneparypa Boapl Ha [ BC, Hanpumep
45,50 °C
Temneparypa xoso1H0# Boabl,°C 3ajaeTcs Temreparypa XoJoaHO# Bojibl, Harpumep 5, 10 u t.1. °C. I'BC
Temnepatypa Boasl Ha ['BC,°C 3ajaercs TemMneparypa ropsiueii Bojpl, Hanpumep 60, 65 u t.1. °C. I'BC
Konuuecto cexuuit TO Ha CO Yka3bIBaeTCst KOJIMYECTBO CEKIMH TEIII00OMEHHOT0 anmnapaTa Ha CcO
CO wnanpumep 1, 2, 3ut.1.
ITorepu Hanopa B 1-i cextmu TO na CO, | YkaseiBatotcs noTepy Hanopa B oaHol cexiun TO na CO, Hanpumep Co
M 0.5,1, 1.5 mBOI.CT.
KonuuectBo mapamnenshsix Tpymn TO | Yka3siBaeTCs KOTUYIECTBO MAPAUICIBHBIX TPYIII TEIII0O00MEHHOTO CO
Ha CO anmapara Ha CO.
Pacuertnas remmr. Cet. Bozel Ha Beixonie | PacderHas Temir. ceteBoii Bojibl Ha BeIxoze n3 TO (BbIxos 20ro CO
u3 TO KOHTYpa) Ha CHCTEMY OTOIUICHHS 337aeTCsl MOJIb30BATENIeM,
Hanpumep 95 °C
Pacuernas temn. Cet. Bozibl Ha BbIxojie | 3a1aeTest MOJIb30BaTENIEM pacyeTHAs TEMIT. CET. BOJIbI Ha BHIXOJIE U3 CO
13 IOTpeduTeNs norpedutens (Berxox loro koHtypa). Ecin Ha Beixozae u3 CO (1o
BTOpPOMY KOHTYpY) — 70, TO 3Ta TeMepaTtypa J0JKHA ObITh BBILIE,
yem 70, Harmpumep 75 °C.
Howmep ycranoBnennoro sieBaropa | 3amaercs Homep (haKTHUECKH YCTAHOBICHHOTO AIIeBaTOpa, HAPHMEP CO
1,2,3.
JlnameTp yCTaHOBJIEHHOTO COILIA 3amaercst 3HaUCHUE qraMeTpa (PaKTHUECKH YCTAHOBICHHOTO COILIa CO
3JIeBaTOpa, MM aneBatopa, Harpumep 3, 5, 7 Mm.
JuameTp maiObl Ha BBOJIC HA MO TP-1¢€, | 3amaeTcs quaMeTp maiObl Ha BBOJIE Ha MojaromieM Tpybonposoze | O6mas uug.
MM
KonmyecTBo maitd Ha BBOJIe Ha MOJ. Tp- | 3aaeTcsi KOJMYECTBO a0 Ha BBOJIE Ha MoaroiieM tpyoonpoBoae | Obmas uug.
e, T
Jluamertp 1maiiob1 Ha BBoJe Ha 00p. Tp- | 3amaercs quameTp maiObI Ha BBoJIEe Ha 0OpaTHOM TpyOonposozae | OOmas uHd.
e, MM
KonunuectBo maiid Ha BBosie Ha 00p. Tp- | 3a71aeTcs KOJINYECTBO M1aiid Ha BBoJe Ha 00paTHOM TpyOomnpoBoe | OOrmas uHb.
Ie, T
JluameTp yCcTaHOBJICHHO! mIaiiObl Ha | 3ajaeTcs 3HaUeHUe TruameTpa pakTHIeCKH yCTaHOBICHHOH mIaiiobl CO
no.tp-ae nepex CO, MM Ha nojaromieM Tpyoonposoje nepen CO
Konn4ecTBO yCTaHOBJICHHBIX IIAH0 Ha 3aaeTcs KOJINYECTBO YCTAHOBJICHHBIX MIAi0 Ha 1M0/IafoIeM (0[0)
nog.tp-ae nepen CO, T Tpy6omnposoe nepex CO
JluameTp ycTaHOBJICHHO! mIaiiObl Ha | 3ajaeTcs 3HaUeHUe TruameTpa pakTHIeCKH yCTaHOBICHHOH IIaifObl CO
06p.Tp-me nocie CO, MM Ha obpatHOM Tpybomnpooze mociae CO
KonnvecTBo ycTaHOBICHHBIX IIAH0 Ha 3amaeTcs KOJIMYECTBO YCTAHOBIICHHBIX IAH0 HAa 00paTHOM CO
00p.Tp-ze mocie CO, wt Tpy6onposoje nocie CO
JluameTp ycTaHOBJICHHOH 11aii0bl Ha | 3ajaeTcs 3HaUeHue 1uameTpa pakTHYECKH yCTaHOBICHHOH 1Iaiiobl CB

CHUCTEMY BCHTWISILINH, MM

Ha CUCTEMY BCHTUIIAIUU

261
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KomuaecTBo ycTaHOBIEHHBIX MIaii0 HA | 3aaeTcs KOIMYECTBO yCTAHOBIICHHBIX A0 Ha CHCTEMY BEHTHIISILINN CB
CHCTEMY BEHTHJISILIUH, IIT
JlnameTp ycTaHOBIICHHOM 3anmaercs 3HaYeHUE TMaMeTpa (PaKTHUECKU YCTaHOBJICHHOI aitobI I'BC
UUPKYJISIIHOHHOH maii6bl Ha [BC, MM Ha I'BC.
KonnuecTBo ycTaHOBIEHHBIX 3ajiaeTcs KOJIMYECTBO YCTaHOBIICHHBIX maid Ha I'BC. I'BC
LHUPKYJSLUOHHBIX m1ait6 Ha ['BC, mir.
JuameTp ycTaHOBIICHHOM mait0bl B | 3aaeTcs 3HaueHUe AuaMeTpa HaKTHIeCKH YCTaHOBJICHHOM 1aitob I'BC
nupKysiuonHo# auHun ' BC, MM Ha uupKyJsuonHoi muauu ['BC.
Konu4vecTBo ycTaHOBICHHBIX IIali0 B | 3a1a€TCsl KOJIMYECTBO YCTAHOBJICHHBIX IIAW0 HA LUPKYJISLIHOHHON I'BC
nupKysauonHo uHuK ['BC, . ymaun 'BC.
Komnuuectro cexuuit TO I'BC | cTynens | Yka3piBaeTcs KOJIMYECTBO CEKLIUi TEMI000MEHHOT 0 anmnapara 1 oit I'BC
crynenn Ha ' BC wHampumep 1, 2,3 u T.4.
KonuuectBo napat. rpynn TO I'BC | | yka3siBaeTcsi KOTHUYECTBO MapaieIbHbIX TPYIII TEMI000MEHHOTO I'BC
CTYIICHB anmnapara loit crynenu na 'BC
INoTepu Hanopa B oxHOM cexuui | Ykas3bIBaloTCsl IOTEPH Hanopa B oxHoi cexuuu TO 1oii ctynenu Ha I'BC
CTYICHHU, M I'BC, nampumep 0.5, 1, 1.5 m Boa.cT.
HUcn. remniepaTypa Ha Bxoze 1 koutypa | [lpu Hamuuuu pe3yapTaToB 3aMEpPOB, 3a1a€TCsl UCTIBITATEIIbHBIC I'BC
| crynenn,°C Temreparypsl. O0 ucrbITatesbHbIX Mapamerpax TO cM. pasnen 6.1.2
« HcmibITaTenpHbIe MapaMeTphl TEII000MEHHOTO anmaparay, crp.100
Hcn. Temneparypa Ha Beixoze 1 KOHTypa I'BC
| crynenn,°C
Hcn. temmiepaTypa Ha BXojie 2 KOHTypa I'BC
| crynenu,°C
Hcn. Temneparypa Ha BEIXOZE 2 KOHTYpa I'BC
| crynenn,°C
HUcn. ternoBas Harpy3ka | crynenu, I'BC
I'kan/gac
Komuuecto cexuuit TO I'BC |l cTynens | Yka3bIBaeTCst KOJIMYECTBO CEKLIMH TEMI000MEHHOT 0 anmnapaTa 20i I'BC
crynenu Ha 'BC Hanpumep 1, 2, 3 u .1
Komuectso napasmt. rpyrnn TO I'BC Il | ykaspiBaeTcs KOIMYECTBO NapauIeIbHBIX IPYII TEINIO0OMEHHOTO I'BC
CTyTIeHb anmapata 2o# crynenu Ha 'BC
TTorepu Hamopa B oaHo# ceximu |l | YkassiBaroTest motepu Haropa B oHo# cekin TO 201 CTyneHu Ha I'BC
CTYIICHHU, M I'BC, nanpumep 0.5, 1, 1.5 M Boz.cT.
Hcn. remnieparypa Ha Bxoje 1 konrypa | Ilpu Hanuuuu pe3ysbTaToB 3aMepOB, 331a€TCsl UCIIBITATENIbHbIE I'BC
Il ctynenn,°C Temmepatypbl. O6 ncnsitatenpHbIX mapamerpax TO cm. pasmen 6.1.2
« McnipITaTenbHbIE TapamMeTphl TEINIO0OMEHHOT 0 anmaparay, crp.100
Hcn. Temnepatypa Ha BbIxozie 1 koHTypa I'BC
Il crynenn,°C
Hcn. TemmepaTypa Ha BX0Je 2 KOHTYpa I'BC
Il ctynenn,°C
Hcn. Temniepatypa Ha BbIxojie 2 KOHTypa I'BC
Il crynenn,°C
Hcn. Tennosas Harpyska |l ctynenn, I'BC
I'xan/gac
Koaddunment npormyckHoit 3aaeTcs K03 PUIUEHT NPOITyCKHOH crocoOHocTH Perymsaropa CcO
cnoco6roct PJ CO Jasnenus (moamopa) B CO.
Pacuetnsrit pacxox Ha CO (kOHCTp), T/4| 3amaeTcst pacUETHBIH PacXo BOABI Ha CHCTEMY OTOILICHUS I KoncTp.
BBIMIOJIHEHHSI KOHCTPYKTOPCKOTO pacuera Pacuer
Pacuernsiit pacxox Ha CB (koHCTp), T/4| 3amaeTcs pacdeTHBIH PacxXo] BOABI Ha CHCTEMY BeHTIILAIIN AT KoncTp.
BBITIOJIHEHHSI KOHCTPYKTOPCKOTO pacyuera Pacuer
Pacuertnsii pacxox Ha 'BC (koHCTp), T/9 3amaercst pacueTHBIN pacxo] Boasl Ha cuctemy ['BC mst KoncTp.
BBIMIOJIHEHHSI KOHCTPYKTOPCKOTO pacuera Pacuer
Pacrionaraemslii Harop Ha BBOJie 3ajaeTcst pacrosiaraéMblii Harop JUtst BIOJHEHUS Koncrp.
(KOHCTp), M KOHCTPYKTOPCKOTO pacdeTra Pacuer

20.5. Ob00WweHHbIN NoTpebuTenb

HaumeHoBanue y31a ‘

3agaercs nonb3oBaresneM, Hanpumep Ksapran Ne 11
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V3en TeninoBoi ceTH

FCOZ[C3PI‘-ICCK3.}I OTMETKa, M

3ajaeTcs OTMETKA OcH (Bepxa) TpyOBbl, Ha KOTOPOM HaXOJHUTCS JaHHBIH y3ell BBOJA.
Ona MOXET aBTOMAaTHYECKH OBITh CYUTaHa CO cJios penbeda (cMm. pasmen 17.3
«ABTOMAaTHYECKOE 3aHECCHHUE I'€0Ie3NUECKIX OTMETOK 0OBEKTOB CETH CO CJIOS
penbedar, crp.220).

Crioco6 3a1aHus Harpy3Ku

Bri6upaetcst U3 CrcKa crocod 3aJaHust Harpy3KH: PaCX0J0M HITH COMPOTHBIICHUEM.

Pacxonna CO,CB u 3akp.cuctemsr ' BC,
T/4

3ajaeTcsi CcyMMapHasi BeJIMYMHA PAacXo/ia Ha CHCTEMbI OTOIUICHHS, BEHTHIISILMU U
3akpsbIToii cuctemsl ' BC, mist nanHoro notpeburens. JJanHoe 3HaYeHrEe HEOOXOTUMO
YKa3bIBaTh TOJBKO B TOM cilydae, eciu B rosie Crioco6 3aaHusi Harpy3Kku
YCTaHOBJICHO 33/1a€TCS PACcX0JI0M

Koad¢.u3menenus pacxona va CO,CB
u 3akp.cuctembl ' BC

3amaercs MoJbp30BaTeNIeM B cllyyae He0OX0IMMOCTH yBeaudeHus pacxona Ha CO,

CB u 3akp. I'BC 1o cpaBHEHHIO ¢ pac4eTHBIM 3HaUeHHEeM, Hanpumep, 1.1, 1.2 u T.1.

B aToM ciiydae pacueTHOE 3HaUeHHE OyET YBEINYEHO COOTBETCTBEHHO Ha 10 miu
20%

Pacxon Ha OTKpBITHIIT BOgopa30op, T/4

3agacTcs BeIMYrMHa pacxoza Ha OTKpLITLIﬁ B0ﬂ0p3360p

Koadd.u3menenus pacxona Ha
OTKPBITHIH BOJOPa300p

3ajaeTcst OJI30BATEIEM B ClIydae HEOOXOAUMOCTH YBEJIMYEHHUS Pacxojia Ha
OTKPBITBIH BOJOPa300p MO CPABHEHHUIO C PACUETHBIM 3HaUCHHEM, Hampumep, 1.1,
1.2 uT.1. B 3TOM City4ae pacyeTHoe 3HaYeHHE OyIeT yBEINYSHO COOTBETCTBEHHO
Ha 10 nwim 20%

Jlois1 Bogopa3bopa U3 OAAOIIEro Tp-Ja

Vka3sbIBaeTcst OIS OTKPBITOrO BOJOPa300pa 13 MOJAOIIEro TpyOonpoBoa,
nanpumep 0.4 - 40% Bomopazbopa u3 noA. Tp-aa

PacuerHoe 060011IeHHOE COTIPOTHUBIICHHUE,
M/(1/9)*2

VYka3bIBaeTCs BEJIMYMHA PEBAPUTEIHLHO PACCUUTAHHOTO 0000IIEHHOTO
cornpoTuBieHus. JlaHHOe 3HaYeHIE HEOOXO0JMMO YKa3bIBaTh TOJIBKO B TOM ClIy4ae,
ecni Crioco0 3a1aHust HArpy3KH YCTAHOBIIEH 3a1aeTCsl CONPOTUBIICHUEM

Tpebyemsiii Harop, M

3amaetcs TpeOyeMblil pacrnonaraeMplii Harmop Ha 0600IIEHHOM TOTpebuTeNe,
nanpumep 10, 15, 20 u 1.1. MeTpoB

MuHUManbHBIA CTATUYECKHUI HATIOP, M

3aaeTcst MUHUMAJIBHBIN CTaTHYECKUH HAaNlop Ha 0000IIeHHOM noTpeburene,
nanpumep 10, 15, 20 u 1.4. MeTpoB

20.6. Y3en TennoBou ceTu

HaumenoBanue y3ma

3amaercs nonp30BaTeieM HaMMeHOBaHue 00bekTa, Hanpumep TK-1 win YT-2

T'eone3nueckas orMeTka, M

3anaeTcs oTMETKa OCH (Bepxa) TpyObl, Ha KOTOPO# yCTaHOBIICH TaHHBIN y3ea. OHa MOKeT
aBTOMATHYECKH OBITh CUMTaHa co ciost penbeda (cm. pasaen 17.3 « ABromaTrdeckoe
3aHECEHHUE TEOIE3MIECKMX OTMETOK 0OBEKTOB CETH CO CIIos pelibedar, ctp.220).

CuB U3 HOJAIOIIETO
TpyOOIpoBOa, T/4

3amaeTcs MOJIb30BATENIEM KOJMYECTBO YTEUKH U3 TIOJAIONIETO TPYOOIPOBOIa, HAPHMED,
2, 3 1/4. [laHHbI#T y3€]1 MOXKET YCTaHABITHUBATHCS B JTFOOOM MECTE TEIJIOBO# CETH U TTO3BOJISIET

HMHTHPOBATh PEKHM aBapHu B MOJAIOIIEM TPyOOIIpoBOIe

CnuB U3 00paTHOTO
TpyOOMpoBOIa, T/4

3ajiaeTcs 0JIb30BaTEIEM KOJIIMYECTBO YTEUKH U3 00PaTHOTO TPYOOIPOBOIa, HALIPUMED,
2, 3 1/4. [laHHbI#T y3€]1 MOXKET YCTAHABITHUBATHCS B JIFOOOM MECTE TEIJIOBO# CETH U TTO3BOJISIET
HMHTHPOBATH PEKHM aBapHu B 00OpaTHOM TpyOOIPOBOJIE, @ TAKIKE CJIMB BOJIBI ITOCIIE

CHUCTCMBbI TOILICHUSA

20.7. Qpoccenupyrownn y3sen

HaumenoBanue
JIPOCCENHMPYIOIIETO y3i1a

3a}1aeTcsr II0JIB30BATCIIEM

3amnoHAeTCS MOJIB30BATENIeM, HATIPUMEP
npoccenupyronui y3en JY-22 u t.1.

T'eone3nueckas oTMeTKa, M

3aaeTcs MoJIb30BaTEIeM

3agaeTcst OTMETKa OCH (Bepxa) TpyObl, Ha
KOTOPOM HaXOJMTCA JaHHbIH y3en. OHa MOXKeT
aBTOMATUUYECKM OBITh CUMTAHA CO CJI0d penbeda
(cMm. pasgen 17.3 «ABTOMaTHYECKOE 3aHECCHUE
Te0/Ie3NUECKUX OTMETOK OOBEKTOB CETH CO CIIOS
pensedar, crp.220).

JlmameTp Oaiiraca Ha MOJAOIIEM
TpyOOIpoBOJE, M

3a}1aeTcsr II0JIB30BATCIIEM

3anaercs nmonb3oBateieM, Harpumep 0.05, 0.1
M, U T.I.

JlnnHa Gaiiraca Ha IMOJAOIIEM
TpyOOIpoBOJE, M

3a}1aeTcsr II0JIB30BATCIIEM

3amaeTcs moab30BaTeneM, Hanpumep 3, 5 M, u
T.J.

Jluamerp Oaitnaca Ha oOpaTHOM
TpyOOmpoBOaE, M

3a}1aeTcsr II0JIB30BATCIIEM

3anaercs nmonb3oBateieM, Harpumep 0.05, 0.1
M, H T.I.

Jlnuna Gaiinaca Ha 0OpaTHOM
TpyOONpoBOJL, M

3aHaCTC$I II0JIB30BATCIIEM

3amaeTcs moab30BaTeneM, Hanpumep 3, 5 M, u
T
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CyMMa K03(1). MECTHBIX COIIp. Ha 3agacTcs MoJIb30BaTelIeM 3anaeTcs{ cymMa KOB(i)(bI/II.II/ICHTOB MECCTHBIX

Oaiirace B 1oJ. Tp-11e

COIPOTHBIICHHII TOAAIOIIETO TPYOOIPOBOIA,
Hanpumep 4, 8 u T.4. (cM. nprtoxeHue 3
«Koa¢hpunueHTs MECTHBIX CONPOTUBIICHHIT HA
y4dacTtke Tpy0OonpoBoiay, ctp.289)

CyMMa KOS(I). MECTHBIX COIIp. Ha 3agacTcs MoJIb30BaTelIeM 3aIIa€TC$I CyMMa KO3(1)(1)I/II_[I/ICHTOB MECCTHBIX

Oaiinace B 00p. Tp-7e

COIPOTHUBIICHUIT 00paTHOTO TPYOONpPOBOA,
Hanpumep 4, 8 u T.11. (cM. npuoxenue 3
«Koa¢duimeHTs MECTHBIX COMPOTHBIICHHUIH HA
y4acTtke Tpy6onpoBoaay, cTp.289)

H_IepOXOBaTOCTL 6aﬁr{aca, MM 3agacTcs MoJIb30BaTelieM 3aIIa€TC$I 3HAYCHHUC IEPOXOBATOCTU 6317[1'1&03.,

nHampumep 0.5, 1, 2, 3,4 mm u T.1. 1511 HOBBIX
CTaJIbHBIX TPYO MIEPOXOBATOCTH IPUHUMAETCS B
coorBerctBur co CHull 0.5 mm.

3anac Hariopa, M 3amaeTcs moap30BaTEIeM 3ajaeTcs moJib30BaTelieM 3anac Hariopa Ha

uraiioe, Harnpumep 1, 2 m.

Crnioco0 mpoccenupoBaHus 3amaercst oJIb30BaTENIEM

Perynupyemsiii mapameTp Hanop, | 3agaercst oJib30BaTeNIeM 3amaercs mojbp30BaTeIeM 3HaYCHHE Jns

M (pacxon, T/4)

PperyIupyeMoro napamerTpa peryssropa PEeryJsTopoB
JIaBJICHHUS «JI0 CEOsDy, «IIOCIIE Ce0s» UIn
KOHTPOJIMPYIOILIETO PACIOIaraeMblii Hamop,
Harnpumep, 10, 20, 40 M. B ciryyae ycraHOBKH
peryisiTopa pacxoa 3aJacTcs 3Ha4CHHE
peryaupyemoii BenunurHsl, Hanpumep, 100 1/4.

[Ipomycknas cmocoGHOCTH 3amaeTcs MoJab30BaTEIEM 3amaeTcs moyib30BaTeNIeM POy CKHAs Jnst
perynsTopa CIIOCOOHOCTB PETYJIMPYIOIIEro yCTPOUCTBA | pEryisTOPOB
Jluamerp maiiObl Ha Gaiinace B Pezynbrar
HOJ. TP-Z€, MM pacuera/3agaercs
II0JIb30BATEIIEM
Konuuecto maiib Ha Oaitnace B Pesynbrar
HOJAOIIEM TP-A€, LIT. pacuera/3agaercs
II0JIb30BATEIIEM
JuameTp miaitObl Ha Oaiinace B Pesynbrar
00p. Tp-1e, MM pacuera/3amaercs
T0JIb30BATENEM
KonuuectBo maiib Ha Oaitnace B Pesynbrar
00paTHOM Tp-Jie, IIT. pacuera/3anaercs
T0JIb30BATENEM

20.8. HacocHasa cTaHuus

HanMenoBanue HaCOCHOM CTaHIIUHA

3anuchiBaeTCsl HANMEHOBAHNE HACOCHOH CTAaHIMU WM HACOCA, HATIPUMED, HACOCHAS
crannus Nel, u 1.1,

I'eonesnueckas orMeTka, M

3amaercst oTMETKa OCH (Bepxa) TpyOBl, Ha KOTOPOH yCTaHOBJICH AaHHBIH Hacoc. OHa
MOYKET aBTOMAaTHYECKH ObITh CYMTaHA CO Cosi penbeda (cM. pasmen 17.3
«ABTOMAaTHYECKOE 3aHECCHHUE I'€0/Ie3NUECKIX OTMETOK 0OBEKTOB CETH CO CJIOS
penbedar, ctp.220).

MapKa HacocCa Ha MmoJaroiem

Bri6upaeTcst U3 ClipaBOYHHKA MapKa HACOCa yCTAHOBJICHHOTO Ha MOJAIOIIEM
Tpy6ompoBoze. cM. paszen 19.2 «CrpaBoyHUK IO Hacocam», cTp.236

Yucio HacOCOB Ha MOJAOUIEM Tp-Ae

YKa3bIBaeTCs YUCIIO MapajlIeIbHO PabOTAIOIINX HACOCOB OMHAKOBBIX MAPOK,
YCTAHOBJICHHBIX Ha MOJAIOLIEM TPyOOIpoBoOe

Mapka Hacoca Ha 00paTHOM

Bri6upaetcs 13 CipaBOYHUKA Mapka Hacoca YCTAaHOBJIGHHOTO Ha 00paTHOM
Tpy6ompoBoze. cM. paszen 19.2 «CrpaBodHHUK II0 Hacocam», cTp.236

Yueno HacocoB Ha OOPAaTHOM Tp-1e

'Yka3pIBaeTCs YHCIIO NApaUIeIbHO PAOOTAIOIIIX HACOCOB OJHHAKOBBIX MapOK,
YCTaHOBJICHHBIX Ha 0OPaTHOM TPyOOIIPOBOZE

Harop Hacoca Ha mogaromiem
TpyOOIpoBOJE, M

3aaeTcs Hanop, pa3BHUBaeMBbIil HACOCOM Ha MojarouieM Tpyodonposoe. Eciu Hacoc
TOBBILIACT HATIOP, TO 3HAYCHHE 3aMHCHIBACTCS CO 3HAKOM IUTIOC, ECIIH IIOHIKACT
HAaIop, TO CO 3HaKOM MHHYC, Hanpumep +30, -40 M.

Hamnop nacoca ra 06p. Tpy6omnp-ae, M

Harop, pa3BrBaeMsIit HACOCOM Ha 0GPaTHOM TPYOOIIPOBOIE, 38Ja€TCSI MOTB30BATEIIEM,
€CJIM HAacOC TOBBIIIACT HAMOP, TO 3HAUCHHE 3aIIUCHIBACTCS CO 3HAKOM ILTIOC, €CIH
MMOHM)KAET HAIop, TO CO 3HAKOM MUHYC, Hanpumep +30, -40 M.
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3amnopHast apMaTypa

20.9. 3anopHas

dpMaTypa

HaumenoBanue apmatypsl

3amaeTcs HoIb30BaTEIeM, HalpuMep 3aBrkKka Ne 22

T'eone3unueckast oTMeTKa, M

3amaeTcs OTMETKA OCH (Bepxa) TpyObl, Ha KOTOPOI YCTAHOBJICHO JaHHOE 3aIIOPHOE HIIU

peryaupyroiiee ycTpoictBo. OHa MOKET aBTOMATHYECKH OBITh CYMTAaHA CO CJI0s pelibeda

(cm. pazzen 17.3 « ABTOMAaTHIECKOE 3aHECEHHE I'€0/Ie3MIECKUX OTMETOK 0OBEKTOB CETH
co ciost penbedar, crp.220).

Mapka 3aJBHXKKH Ha T101af01IEM

Bei0upaercst u3 cripaBovHMKa MapKa yCTAHOBIICHHOM 3aII0PHOI apMaTyphl Ha [OIAI0IIEM
Tpy6onposose. [Tonpobuee o padote co cripaBouHUKOM cM. pazzen 19.3 «CnpaBouHnk
T10 3aIOpHON apMaType», cTp.241.

'Y cnoBHBIN ipaMeTp Ha NOAAIOIIEM,
M

3amaeTcs NoJIp30BaTEIEM JUAMETP YCTAaHOBJICHHON Ha IOatolieM TpyOompoBoie
3anopHOi apMatypsl, Hanpumep 0.1, 0.2 m

CreneHb OTKPBITHS Ha MOJAI0IIEM

3ajaeTcst HOJIb30BATENEM CTEIIEHb OTKPBITHS apMaTyphbl YCTAHOBJICHHON HA MOAAIOLIEM
TpyOonpoBoe. COnpoTHUBICHHE COOTBETCTBYIOIIEE CTETIEHN OTKPHITHS MOXKHO
mpocMoTpeTh B CripaBOYHKKE M0 3aMOPHO# apMaType pu BeIdope Mapku (cM. pasnen 19.3
«CripaBOYHHK I10 3aII0PHO# apMarypey, cTp.241)

Maplca 3aIBUXXKH Ha O6paTHOM

BrIOupaeTcs U3 ClpaBOYHUKA MapKa YCTaHOBIICHHOI! 3aII0PHOIT apMaTyphl Ha 0OpaTHOM
Tpy6onposose. [loxpodHee 0 pabote co crpaBodHUKOM cM. pazzen 19.3 «CrnpaBoyHuk
I10 3aM0pHOI apMaType», ctp.241.

Yci0BHBIH 1uaMeTp Ha 00paTHOM,
M

3azaeTcs I0JIb30BaTENIEM JUAMETpP YCTAHOBIICHHOI Ha 0OPAaTHOM TPYOOIIPOBO/IE 3aII0PHOM
apmaTtypsl, Harpumep 0.1, 0.2 m

CreneHb OTKPBITHS HA 00paTHOM

3ajaeTcs HOIb30BaTEIEeM CTEICHb OTKPBITHS apMaTyphl yCTAHOBICHHON Ha 00OpaTHOM
Tpy6omposose. CONpoTUBICHUE COOTBETCTBYIONIEE CTCIICHH OTKPBITUS MOXKHO
npocMoTpeTh B ClipaBOYHUKE M0 3aTI0OPHOM apMaType pH Beidope Mapku (cM. pasaen 19.3
«CripaBOYHHK I10 3a[I0PHOM apMaType», c1p.241)

20.10. NepeMblyka

HaszBanue

3anuceIBaeTCd HAUMEHOBAaHHE NIEPEMbIUKU HAIIPHIMEP, COOTBETCTBYIOIIEE MECTY €€
YCTaHOBKH

I'eone3nueckas oTMETKA

3anmaercst OTMETKa OCH (Bepxa) TpyOBbl, TJie yCTaHOBJICHA repeMbruka. OHa MOXKET
ABTOMATHYECKH OBITH CYMTaHA CO CJI0sl pesibeda (cM. paszen 17.3 « ABToMaTHUECKOE
3aHECEHHUE Ire0IE3MIECKHX OTMETOK OOBEKTOB CETH CO CIIOS pesibedar, cTp.220).

JlnrHa nepeMbIuKH, M

3ajaeTcs NoJIb30BaTeIeM JUIHHA IIEPEeMbIUKH, Harpumep, 1 M.

JluameTp nepeMbIuKy, M

3ajaeTcs M0JIb30BaTEIeM JHaMeTp NepeMbIYKy, HarpuMmep, 0.1 M.

Koad. MecTHBIX conpoTHBICHMIT

3agaeTcst noyp3oBaTeneM Kod(QGHUIMEHT MECTHBIX COPOTUBIICHUH TEPEMBIYKU
MIEPEMBIYKH, B 3aBUCHMOCTH OT T€X YCTPOHCTB KOTOPHIE YCTAaHOBJICHBI Ha IEPEMBIUKE.

[IIepoxoBaTocTh, MM

3amaeTcs MOJIB30BATENIEM LICPOXOBATOCTh EPEMBIYKY, Hanpumep 1, 2, 4 1 T.4. MM.

Comnporusinenune, M*42/12

3ajaeTcs MoJIb30BaTeIeM PacCUSTHOE CONPOTUBIICHHE MEPeMbIUKH. B aTOM ciyuae
3HAUCHUSI TOJISH JUTMHBI, TUAMETPa, IePOX0BATOCTU U KO3 PHIIMEHTa MECTHBIX
COTIPOTUBIICHUH HE YYUTHIBAIOTCSI.
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naBa 21. Kak nonyuyntb obHoBRneHune?

HOJ'II)?:y)ICI) HalllUuM MpOTrpaMMHBIM 00€ecreueHHEM BaKHO CJICIUThD, YTOOBI y Bac 0Or11a nocCJICaAHAA, Hanboiee
TI0JTHasI BEPCHUs, TaK KaK HaIllu paSpa6OT‘-II/IKI/I TIOCTOSHHO Pa3sBUBAIOT BO3MOXXHOCTH CUCTEMBI, U IOJIB3YACh
yCTapeBuIeﬁ Bepcneﬁ Bu1 CYIIECTBEHHO OTPaHUYUBACTE CBOU BO3MOXKHOCTH.

Yrto0Obl OnpeieNuTh Kakasi y Bac ycTaHoBjeHa Bepcus ZUlU™ Bribepute B MeHio Cnpaska|O npozpamme...,
B TIOSIBUBIIEMCSI OKHE 00paTuTe BHUMAaHUE HA MMOCJIEHNE U(PBI, HATIMCAHHBIE B CTPOKe Bepcus:

0 nporpamme Zulu
rdT1 T s ,
Zulu 7.0

Bepowa 7.0.0)3503| Haszp ID: 214184804

T——
MOAMTEPM

®15991-2009 Nomvrepr 000, Cankr-NeTeptypr

httpc#dvaen. politerm, com.mi - mailko: politermdSpoliterm, com.
©71991-2009, Anerced Awwpoe, Cankr-MNeTeptypr

mailto: aaaEpoliterm, com.

®1591-2009, Oravrpuil Ozepos, Cankr-Mereptypr

mailto: douseripoliterm. com.

Ckauath oOHOBiIeHHe MokHO 1o FTP: ftp:/ftp.politerm.com.ru/ wmu wa www.politerm.com.ru (pasnen
Download).[Ist ckaunBatus (aiioB peKOMEHyeM BOCIIOIb30BaThCs Mporpammami qokadku tuna GetRight,
Go!zillau 1.1

21.1. OGHOBNEHUEe CNpPaBO4YHON CUCTEMbI

CopaBounas cucrema Zulu™, ZuluThermo™ u ZuluHydro™ Takixe HOCTOSIHHO OOHOBISIETCSI, TIO3TOMY
PEKOMEHIyeM CKayaTh MOCIEAHION Bepcuio aiima crnpaBku (Zulu™.chm, ZuluThermo™.chm,
ZuluHydro™.chm) u nepenucars €ro BMECTO UMEIOIIErOCs B Marnke, rie ycradosiena [MC Zulu™,

21.2. Nocne yctaHOBKU OOHOBIIEHUSA

B xoz1e 00HOBJIEHHS POrPaMMHOTO 00€CIIeYEHUs, B pACUETHYIO YaCTh MOTYT OBITh 0OABJICHBI HOBBIE MOJIS
0a3 TaHHBIX 10 00bEKTaM. DTHX I0JIeH MOXKET HE 0Ka3aThesl B 0a3aX JaHHBIX BAIlIEro CJIOs n3-3a 0oJiee cTapoi
BEPCHH IPOTPaMMBEL.

[ocne ycTaHOBKM OOHOBJICHHS MPOTPAMMEIL, MIPH 3aITyCKE PacYeTOB B OKHE COOOIICHUI MOXET MOSBHTCS
cienyromiee CoOOIIeHNE:

He sBammcaTh pesynbpTaT B 6asy o norpeturesiaM: He HammeHo nojse 'H pod'
A TakKe MOSIBUTCSI OKHO CJICAYIOUICTO COACPIKAHUA:

@ B HekoTOpkIx TaBNMLAX HE HAHAEH pAA Noner!

X

Ana AoBABNEHHA HE AOCTSHOLLM: MONEA:
a) JakpofTe Boe TabnMLE
b) MepeAanTe B 3aknaaky "Cepemc”
) HammuTe Koy "OOHOEMTE CTpyETypERl Tabnmy”

Haxxats OK u CJICA0BATh UHCTPYKIUHU HpHBeZ[CHHOﬁ B BBIICTIPUBEACHHOM OKHE.

1. 3akpoiite Bce Tabnuibl. Ecin o kakum nu60 00beKTaM CeTei OTKPHITO OKHO CEMaHTHYSCKON HH(OPMAITUH,
HEO0OXO0IMMO €Tr0 3aKphITh;
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IMocne ycTraHOBKM OOHOBIICHUS

2. Haxats xHoTIKy Terumoruapasiudeckue pacdaersl (ZuluThermo™) E BeIGpaTh clioii TEMIOBOM CETH 13
crmcKa, HakaB KHomKy Cioid... [Iepetiti Ha 3akmanky Cepsuc;

3. Haxatp kHOIKY OOHOBHTE CTPYKTYpHI TaONIHUII.

INpu ycnemHoM 3aBeplLIeHUH ONepaLii OOHOBIICHUS CTPYKTYp HOSBUTCA CIEAYIOIIee COO0LIeHHE:

& TabnHukl BeINK YCAEWHD OBHOENEHE!!

HpI/I HCYJJAYHOM UCXOJAC OIICpalun OOHOBIICHUS HIIH P NOBTOPHOM MOABJICHUU JAaHHOTO NPEAYIIPCIKACHUAA,
mpocuM 00paTUTCs 1o TeleOHaM HTH IT0 SJIEKTPOHHOU MOYTE 10 aapecaM yKa3aHHBIM B pa3zaerne KonTakTHas
unpopmanwus [http://www.politerm.com.ru/contacts.htm].
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MpunoxeHne 1. CxemMmbl NoAKMIO4YEeHUA

YcnoBHBIE 0003HaYCHNUS, TPUHATHIE TIPH H300paKEHNH CXEM TEIUIOBBIX ITyHKTOB!

1.

2.

9.

I'BC - cuctema ropsiaero BOIOCHa0KEHUS;
CB - cucTema BEeHTHISALIUH;

CO - cucreMa OTOILICHHS,

PP - perynsarop pacxona;

PT - perynsarop TeMneparypst;

. TCO - TemnooOMeHHEBIH anmapaT Ha CUCTEMY OTOIUICHHS,

. IT1CT - momorpeBarenp - TEIUIOOOMEHHBIN ammapar mepBoi (HIKHEH) CTYIIEHH Ha CHCTEMY TOPSYero

BO,HOCHa6)KCHI/I$I;

. II2CT - monmorpeBaresns - TeMJI00OMEHHBIHM anmapaT BTOpoH (BepxXHeH) CTYNEHH Ha CHCTEMY IOpsdero

BO,HOCHa6)KCHI/I$I;

CH - cMecuTensHBIN Hacoc;

10.ITHCO - uupKyIsiMOHHBIH HACOC CUCTEMbI OTOTICHHUS;

11.1THCT B - uupKyISIHOHHBIA HACOC CUCTEMBI TOPSTIETO BOIOCHAOKCHHS;

12.3 - sneBatop;

13.MTII - MecTHBI# TEIUIOBOM MyHKT.

1. Pac4yeTHble cxeMbl NpUucoeanHeHuns
abOHEeHTCKUX BBOOOB (CUCTEM OTOMJIEHUS,
BEHTUINALUU N TOpAYero BOAOCHa0XeHus) K
TennoBoOu ceTun

1.1. Cxema Ne 1

[ToTpebutens ¢ oTKpbITEIM Bogopazbopom Ha 'BC u HezaBucumbiM npucoenunenuem CO u CB

tre IBC

BT . - i
- I co

3 T

T2 1 r}

") tupe

1.2. Cxema Ne 2

[orpedutens ¢ oTkpbITEIM Bogopazdoopom Ha I'BC u aneBaropHbM npucoenunenneM CO
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Pacuernsie cxembr PUCOCANHCHUA a00HEHTCKUX BBOIOB (CI/ICTGM OTOINICHHUA, BCHTUJIAINH U
ropsiuero BO,I[OCHaG)KeHI/IH) K TCIUIOBOM CETH

tre IBC

i
B
I PT co
T 3 T3

1.3. Cxema Ne 3

[otpebutens ¢ OTKPHITEIM Bogopazbopom Ha ' BC u HesaBucuMbeiM npucoeauaeHreM CO

tre rE';C
B
IH PT o
1
= ] 1
Ta
. @
T
i

tumre

1.4. Cxema Ne 4

[ToTpebutens ¢ OTKpBITEHIM Bogopazbopom Ha 'BC u HenocpeacTBeHHbIM npucoeauHenrnem CO

trB_ I"EEC
B
FT
LLlEanm_ o
i T
ol

T2

0 1

LHF

1.5. Cxema Ne 5

[Torpebutens ¢ oTKpBITEIM Bogopa3dopom Ha 'BC u HacocHBIM npucoenuHerrnemM CO
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CxeMbl TIOAKJIIFOUYCHUA

i, e
B
IR eT e

'3;1 T T

b
Ta
. -
T x__-fl Al
e tumre

1.6. Cxema Ne 6

[ToTtpeduTens ¢ oTKpbITHIM Bogopa3zdopom Ha ' BC u aneBaropHbM npucoeuaerrneM CO

K er
T

tre rE';C

tumre

1.7. Cxema Ne 7

HOTpe6I/ITeJ'IL C IBYXCTYIIECHYATBIM IIOCICA0BATCIbHBIM IMOAKIIOUCHUEM HO,I[OI"pGBaTeJ'ICﬁ I'BCnu 3JICBATOPHBIM

npucoenuaenuem CO

tre TBC

L 2

1.8. Cxema Ne 8

HOTp€6I/ITGJ'IL C IBYXCTYIICHYATBIM I1OCJIEJOBATCIIbHBIM NOAKIFOYCHUEM no,uorpeBaTeneﬁ I'BC u He3aBUCHUMBIM

npucoenuaenuemM CO
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Pacuernsie cxembr PUCOCANHCHUA a00HEHTCKUX BBOIOB (CI/ICTGM OTOINICHHUA, BCHTUJIAINH U
ropsiuero BO,I[OCHaG)KeHI/IH) K TCIUIOBOM CETH

BC
3 -
o co
T
i . -t1
T u 12
4 {x] +

i
&
Z
&

1.9. Cxema Ne 9

HOTpeGI/ITeJ'IL C ABYXCTYNECHYATBIM MOCJICAOBATCIbHBIM IMOAKIIOYCHUEM nouorpeBaTeneﬁ I'BC u HacocHBIM

npucoeannenueM CO u CB

I'BC

L 2

*Bie —eT

1.10. Cxema Ne 10

[ToTpebuTens ¢ IBYXCTyMEHYATHIM MOCIIEA0BATEIbHBIM MTOIKITIOUeHHeM noiorpeBareneii [ BC n He3aBUCUMBIM

npucoeaunenueM CO u CB

I'BC

&

B o

’-ﬂll-
> 11 _

e I L m—y

ITCT

1.11. Cxema Ne 11

HOTpe6I/ITCJ'II) C ABYXCTYNCHYATBIM NOCICAOBATCIbHBIM ITOAKIFOYCHUEM nonorpeBaTeneﬁ I'BC u HacocHBIM

npucoenuaernem CO
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CxeMbl TIOAKJIIFOUYCHUA

I'BC

-

tre

*Bie —er

1.12. Cxema Ne 12

HOTpe6I/ITeJ'II) C IBYXCTYIICHYATBIM IMOCJICA0BATCIbHBIM IMOAKITIOUCHUEM no;lorpeBaTeneﬁ I'BCu 3JICBATOPHLIM

npucoearnenreM CO

I'BC

-

1.13. Cxema Ne 13

[ToTpeburens ¢ ABYXCTyNMEeHYATHIM CMENIAHHBIM MOJKIIOUeHueM monaorpeBateneid 'BC u aneBaTopHBIM

npucoearHenueM CO

=
'3;1 FT-

T

I'BC

-

tre

*Bie —eT

1.14. Cxema Ne 14

HOTpe6I/ITeHL C JABYXCTYIICHYATbIM CMCHIAHHBIM MNOAKIHOYCHUEM HOHOFpeBaTeHeﬁ I'BC u He3aBUCHMBIM

npucoenuaenuemM CO
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Pacuernsie cxembr PUCOCANHCHUA a00HEHTCKUX BBOIOB (CI/ICTGM OTOINICHHUA, BCHTUJIAINH U
ropsiuero BO,I[OCHaG)KeHI/IH) K TCIUIOBOM CETH

tre

IBC
+

L

1

11

1.15. Cxema Ne 15

[oTpebutens ¢ ABYXCTyIEHYAaTHIM CMEIIaHHBIM HOAKIIoYeHneM moaorpeBateneii [ BC m HacocHBIM

npucoenuaenuem CO u CB

co

IBC

L 2

Fnkﬂ
Ts

B tym

1.16. Cxema Ne 16

ImecT

)

HOTpe6I/ITCJ'IB C ABYXCTYINCHYATbIM CMCHIAHHBIM HNOAKIHOYCHUEM HO/:[orpeBaTeneﬁ I'BC u He3aBUCHMBIM

npucoenuaenuem CO u CB

[BC

L 2

M

F"PE
11 2

XE tre

1.17. Cxema Ne 17

HOTpe6I/ITeJ'II) C JABYXCTYIICHYATbIM CMCIIAHHBIM IMOJAKIIOYCHHUCM HOHOFpeBaTeHeﬁ I'BC 1 HacocHEIM

npucoenuaernem CO

IT1CT

co
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CxeMbl TIOAKJIIFOUYCHUA

IBC

L 2|

XE

1.18. Cxema Ne 18

HOTpe6I/ITeﬂL C JABYXCTYNCHYAThIM CMCIIaHHBIM

npucoenuaenuem CO

ITCT

MOJKIIOUCHUCM nonorpeBaTeneﬁ I'BC u 3JICBATOPHBIM

1.19. Cxema Ne 19

[ToTpebuTtens ¢ mapaniensHbIM HOAKII0YeHHeM nojorpesareneii [ BC u aneBatopHbiM npucoeauHeHnem CO

=
’3;1 PT-

IT1CT

tre .

I'BC

L 2

Ta

1.20. Cxema Ne 20

[Totpeburens ¢ mapajuiensHbIM Mo KIt0ueHreM rojorpesarenei ' BC u HezaBrucumbIM nipucoeanHenuem CO

tae

b

o)
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Pacuernsie cxembr PUCOCANHCHUA a00HEHTCKUX BBOIOB (CI/ICTGM OTOINICHHUA, BCHTUJIAINH U
ropsiuero BO,I[OCHaG)KeHI/IH) K TCIUIOBOM CETH

tre FE';C

co

* 11
12

tae

1.21. Cxema Ne 21

HOTpeGI/ITeJ'IL C MapauICJIbHBIM MOAKIHOYCHUEM no,uorpeBaTeneﬁ I'BC u HacoCHEBIM MpUCOCANHCHUEM COmu

CB
IBC

-

1.22. Cxema Ne 22

[otpeburens ¢ mapauIeTbHBIM ITOAKII0UeHIeM mogorpesatenei ' BC u He3aBucuMBIM pucoennHerneM CO

u CB

-

tae

1.23. Cxema Ne 23

[ToTpebuTens ¢ mapamuedbHBIM moakIroueHrneM nogorpesatens [ BC u HacocHbM npucoenunennem CO
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CxeMbl TIOAKJIIFOUYCHUA

tre I'BC

L 2|

L

B
I
3 PTh —
: :
. g
ol

*E ~ N_@}

tae

1.24. Cxema Ne 24

HOTpe6I/ITeﬂL C MapaJuICJIbHBIM MMOJAKIIOUYCHHUEM OO0 PEBATEIIA I'BCwu 3JICBATOPHBIM NPUCOCIUHCHHUECM CO

tre rE';C
co
T i
T2
1.25. Cxema Ne 25
IToTpeburens ¢ BEHTHIAIMOHHON HAarpy3KoH
T B
|
T3
1.26. Cxema Ne 26
IToTpeduTesns ¢ OTKPHITHIM BOIOPa300pOM M IUPKYJISIIIMOHHON JTMHUEH
tre =

tuur

1.27. Cxema Ne 27

TTotpebuTtens ¢ momorpesatesimu [ BC
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Pacuernsie cxembr PUCOCANHCHUA a00HEHTCKUX BBOIOB (CI/ICTGM OTOINICHHUA, BCHTUJIAINH U
ropsiuero BO,I[OCHaG)KeHI/IH) K TCIUIOBOM CETH

I'BC

+

tie

1.28. Cxema Ne 28

IMoTpeburens ¢ mapamiensHbIM HoAKII0OYeHNEM ogorpesaress I BC 1 HenmocpeICTBEHHBIM IPHCOEANHEHIEM

CO
B
I
11 PT-

Ta

tre IBC

L 21

T

XE = il @ )
tae

1.29. Cxema Ne 29

IToTrpebuTens ¢ ocIea0BaTENBHBIM MOAKII0YeHHEeM moforpeBatens I'BC u aneBaTopHOM IpHCOEAUHEHUEM
CO

I'BC

L 2

f

tue

1.30. Cxema Ne 30

[Totpebutens ¢ mocienoBaTeNbHBIM NogKTIOUeHHeM rogorpesatests [ BC n HacocHsM npucoeaunerneM CO
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CxeMbl TIOAKJIIFOUYCHUA

brs , 15
o
T T
Ta
XE o -N]—@ )

1.31. Cxema Ne 31

HOTpe6I/ITeﬂL C IMOCJICAOBATCIIBbHBIM MMOAKIIOUYCHNUEM ITOAOTIPEBATEIIA I'BC u He3aBHCHMBIM MpUCOCANHCHUEM

COu CB.
I'BC

-

F”FB
> 18] .

T _@tz —

tae

1.32. Cxema Ne 32

HOTpC6I/ITeHL C JABYXCTYIICHYAaTbIM CMCHIAHHBIM MNOAKIHOYCHUCM nozlorpeBaTenefI I'BC u He3aBUCHMBIM

npucoenuaenuem CO

I
'3:1

o
T
- 1) Al
_,_|J:]_ VY S
XE tyg

IMcCT

I'BC

&

1.33. Cxema Ne 33

[ToTpebuTtens ¢ ABYXCTYINEHYATHIM MapaJljIeIbHBIM MOAKIoUeHueM noaorpesareseid [ BC 1 He3aBHCHUMBIM

npucoenuaeHreM CO

278



PacueTHbIe cxeMBI IPUCOCANHCHUS LICHTPAJIbHBIX TCIJIOBBIX ITYHKTOB K TEIIOBOM CeTH
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2. PacyeTHble cxeMbl NpUCcoOeaANHEHUS
LleHTPaNbHbIX TEeNNOBbLIX NYHKTOB K TENJI0BOWM

cetTn
2.1. Cxema Ne 1

IITII ¢ He3aBucumbM npucoeaunerneMm CO u CB

B (]
- - ’-Hll—
1 FE(FO
* th 1 N
TCO '
Ta _@-t? -
- LHCO

2.2. Cxema Ne 2

LTII ¢ nByxcTyneHyaTbIM CMELIaHHBIM MoJKIoueHueM nojorpesareneil [ BC u He3aBUCUMBIM
npucoenuaenuem CO u CB
'BC
tre _ 7

* - 1 o
TCO
s ] L@
UHC O

- L}

ITiCT UHCTR

“E

2.3. Cxema Ne 3

LTII c mapamuiensHbiM noaxouenueM nogorpesareneit 'BC u vezaBucumbiM npucoeaunenneMm CO u CB
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CxeMbl TIOAKJIIFOUYCHUA
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2.4. Cxema Ne 4

LITTI ¢ rpynmmoBsIM 311eBaTOpHBIM nprcoenuHerneM CO

ol o
BT 3
X 4T Lk
w1
Ta HIBO
. T

2.5. Cxema Ne 5

IITII ¢ nByXCTyneHYaThIM CMEIIAHHBIM IIOJKI0YEHUEM II00rpeBaTeei

tre FE;C
]
1
Ta

TI1CT UHCTR

2.6. Cxema Ne 6

L TII ¢ napanyienbHbIM NOAKIOYEHUEM IO0rpeBaTeen

tre

2.7. Cxema Ne 7

IITII ¢ HaCOCHBIM CMEIIEHUEM
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PacueTHbIe cxeMBI IPUCOCANHCHUS LICHTPAJIbHBIX TCIJIOBBIX ITYHKTOB K TEIIOBOM CeTH
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2.8. Cxema Ne 8

ILTTI ¢ AByXCTyIeHYaThIM CMEIIaHHBIM OAKIIIOYeHIEM ronorpesatesneii ' BC 1 HaCOCHBIM CMeTIeHHEM

I'E

tre
R

C
'
WMLHMT
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Ta ]
|

2.9. Cxema Ne 9

LTII c mapaniensHpIM oAKIIOUEeHUEM ogorpeBarenst [ BC 1 HacCOCHBIM CMeEIIeHHEeM

I'BC

tre

- i
|||5E' Co Co
L T3
CH
T

tie LHCTR

2.10. Cxema Ne 10

I[TTI ¢ AByXCTymeHYaThIM CMEIIaHHBIM MTOKII0YeHHeM noforpesatesnei ' BC 1 aneBaTOpHBIM CMEIIEHHEM.

trB= FE';C
L,ﬁF colmmco
'3:1 pTE.u% :;}pp 3 Tz_" m
T ]
- i ---
»ag )

XBT L F
B TTIieT UHCTR

2.11. Cxema Ne 11

LTI ¢ napamiensHbIM NoAKII0YeHHEM TojiorpeBatelisi [ BC u a51ieBaTOpHBIM CMEIIEHHEM
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CxeMEbI TIOAKJIIFOUYCHUA
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tre LLHCTE

2.12. Cxema Ne12

LITH C ABYXCTYIICHYATBIM IMOCJIC0BATCIIbHBIM NOAKITIOYEHUEM nozlorpeBaTenei/’[ I'BCu HCTIOCPCACTBECHHBIM

npucoennaenuem CO u CB

I'ec
i

Puﬁﬂ HH]]]ED co

XE »
tie TIICT UHCT B

2.13. Cxema Ne 13

LTII ¢ AByXCTyMeHYAThIM MOCIEA0BaTEIbHBIM MOAKIIOUeHEM noaorpesateneld [ BC u aneBaTopHBIM

npucoearnenueM CO

TEC
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EN ] i
T 3 T
T ]
- 3 -
XE —’—Etm Y
IT1CT LHCTR

2.14. Cxema Ne 14

HTIT ¢ aAByXCTymeHYaThIM TMOCIEA0BATEIbHBIM MOAKIIOUeHueM TojorpeBateniei [ BC u HacocHBIM

npucoeaunenuem CO u CB
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PacueTHbIe cxeMBI IPUCOCANHCHUS LICHTPAJIbHBIX TCIJIOBBIX ITYHKTOB K TEIIOBOM CeTH
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2.15. Cxema Ne 15

LTII ¢ AByXCTyneHYaThIM MOCIEI0BaTeIbHBIM MOAKIIOUeHneM mnozorpesaresneit [ BC u He3aBUCUMBIM

npucoenuaernem CO

I'BC
&

tre

co

TCO
Bt =@
[TICT UHCTE

2.16. Cxema Ne 16

ILTII ¢c ogHOCTYIEHYaTHIM MOCIEN0BATENbHBIM NOAKII0YeHHeM nojiorpesatenei ['BC u HenocpencTBEeHHBIM

npucoenuaenuem CO u CB

B
4

(%I:HI[IED co

tre

2.17. Cxema Ne 17

LTII ¢ OTKPBITEIM BOAOPa300pOM M YCTAaHOBICHHBIM PETYJSATOPOM TEMIEpaTypbl HAa CHCTEMY TOpSYEro

BOJIOCHA0KEHUS.
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CxeMEbI TIOAKJIIFOUYCHUA

tre TBC

-

FT

2.18. Cxema Ne 18

LITH C IOCJICA0BATC/IbHBIM MO AKIIOUYCHUEM MTOJOTIPEBATEIA I'BCnu 3JICBATOPHBIM CMCHICHUCM.

I'ec
+

co co

2.19. Cxema Ne 19

LITII c mocnenoBarenbHbIM NoOIKI0UeHHEM nogorpesatest [ BC u HaCOCHBIM CMEILIEHUEM.

tre . rE';C

i} CB
s o Co
Ts
CH

2.20. Cxema Ne 20

IITII ¢ ofHOCTYEHUATHIM MOCIIEN0BATEbHBIM NMOAKIIOUeHHeM nojgorpesateneid [ BC u He3aBUCHMBIM

npucoenuaenuem CO u CB.

284



PacueTHbIe cxeMBI IPUCOCANHCHUS LICHTPAJIbHBIX TCIJIOBBIX ITYHKTOB K TEIIOBOM CeTH

tre

I'eC
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2.21. Cxema Ne 21

UHCTB

IITTI ¢ HacocoM cMeleHHs Ha MOJIAI0IIEM TPYOOIPOBO/IE.

ol

&

2.22. Cxema Ne 22

LITTI ¢ HacocoM cMmemeHnst Ha 00paTHOM TPYOOIPOBOIE.

co
Ts

2.23. Cxema Ne 23

.
.

HTII ¢ napamnensHbiM noaxioueHueM nogorpesareiss ['BC u HacocoM cMeleHHsl Ha MOAAIOIEM

TpyOOmpoBoOE.
tre l"E-;C
8] (]

1 Ts

- ®_ e
Ta

- @ -

tx; i)
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CxeMEbI TIOAKJIIFOUYCHUA

2.24. Cxema Ne 24

IITTI ¢ mapayurenbHBIM MoAKITI0YeHneM moaorpeBatelis [ BC 1 HacocoMm cMeIIeH s Ha 00paTHOM TpyOOTpoBoIe.

tre rE';C

o co
Ts

2.25. Cxema Ne 25

IITII ¢ aByxcTymeHYaThIM CMeEIIaHHBIM MOoAKIIoueHHeM noporperareneit I'BC u HacocoMm cmemieHus Ha
MOAAI0IIEM TpyOoIpoBoe.

tre . rE';C
(%I:HIHED Zo
T T3
T2
g )

e —TCT

2.26. Cxema Ne 26

LTII ¢ aByXCTymeH4YaThIM CMELIaHHBIM NoAKIoueHueM nogorpesareneit 'BC u HacocoM cMemeHust Ha
obpaTHOM TpyOOIIPOBOIE.

tre . FE;C
éﬂ]ﬂ]ﬁm ]
T=1 .'“.T.'". T3
tHlH
Ta
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txe TI1CT

2.27. Cxema Ne 27

LTI ¢ nByXCTyHEeHYaThIM MOCIIE0BATEIFHBIM MOAKII0YeHnEM moforpeBateneii [ BC n Hacocom cmemeHus
Ha H0o/1aloIIeM TpyOorpoBoze.
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PacueTHbIe cxeMBI IPUCOCANHCHUS LICHTPAJIbHBIX TCIJIOBBIX ITYHKTOB K TEIJIOBOM CEeTH

oo

1re - I"BEC
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2.28. Cxema Ne 28

LTII ¢ AByXCTymeHYaThIM MOCIE0BATEeNbHBIM MOIKItoueHueM noaorpesareneit ' BC u HacocoM cmenieHus

Ha 00paTHOM TPyOOIpPOBOE.

co

tre . rE';C
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2.29. LTI Ne29

Moaenupyet paboTy 6aka cMecuTels st OTKpbeIToi cxembl [ BC.

1

tre

I—E

Co
Tuue

b

T

i TBC
]|

Mopenupyercst ycTpoicTBO (0ak cMECHTENb), KOTOPOE CMELIMBAET CETEBYIO BOY ITOJAIOIETO U 0OpPaTHOTO
TpyOOIIPOBOOB C BO/IOH IUpKyIAnnoHHOTO KOHTYpa [’ BC Tak, 4To0H B mojaroiieM TpyOoonpoBoie KOHTYpa
I'BC temmniepaTypa Bo/bI OblIa OCTOSHHO PaBHA 3aJlaHHOMY 3HaueHHI0.BeTka ceTn Ha cucTteMy OTOIUIEHUS
MIPOXOMAT B 3TOH cXeMe depes y3ell 0e3 n3MeHeHui. [10CKoIbKy JaHHBIN y3el UMEET OAMH BXOJI U J1Ba BEIXO/a
(xouTYp I'BC 11 KOHTYp CHCTeMBI OTOIUIEHHS ), TO KOHTYp I’ BC npu n306pa’keHnu CeTH JOIDKEH MOIKITF0YaThCs

4yepe3 BCIIOMOTaTeNbHbIN YYacTOK.
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NMpunoxeHue 2. TexHn4yeckue

XapaKTepPUCTUKN CTaNbHbIX
TpyoonpoBOoOoOB AJA TENnOBOU CeTHU

N .o Jlnamerp Tpydonposoaa , MM ToJMHA CTEHKH TPYOBI , MM
YCJIOBHBIH HAPYKHBIH BHYTPEeHHHIi
1 15 18 14 2,0
2 20 25 21 2,0
3 25 32 27 2,5
4 32 38 33 2,5
5 40 45 40 2,5
6 50 57 50 3,5
7 70 76 69 3,5
8 80 89 82 3,5
9 100 108 100 4,0
10 125 133 125 4,0
11 150 159 150 4,5
12 175 194 184 50
13 200 219 207 6,0
14 250 273 259 7,0
15 300 325 309 8,0
16 350 377 359 9,0
17 350 377 357 10,0
18 400 426 414 6,0
19 400 426 408 9,9
20 450 480 468 6,0
21 450 480 466 8,0
22 500 529 517 6,0
23 500 529 515 7,0
24 600 630 616 7,0
25 600 630 614 8,0
26 700 720 706 7,0
27 700 720 704 8,0
28 700 720 702 9,0
29 800 820 804 8,0
30 900 920 902 9,0
31 1000 1020 1000 10,0
32 1200 1220 1198 11,0
33 1200 1220 1192 14,0
34 1400 1420 1398 11,0
35 1400 1420 1392 14,0

VcenoBnbli poxon Tpy® Dy HE3aBUCHMMO OT PacdeTHOrO Pacxoja TEIIOHOCUTENS TOJDKEH PUHUMATECS B
TEIUIOBBIX CETSAX HE MEHEE 32 MM.
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NpunoxeHue 3. KoacdhdpnumeHTbl MEeCTHBLIX

COMPOTUBMEHUN HA yYaCTKe

TpybonpoBoaa

N m.am. MecTHOE CONPOTHBJIEHHE Koadduunent mecTHoro
CONPOTHUBJICHUS

1 3aIBIKKa 0.5
2 BeHTWIb ¢ KOCBIM LIMUHACIEM 0.5
3 BeHTHiIb ¢ BepTHUKAIBHBIM IITHHICIEM 6.0
4 OOpaTHBI KI1anaH HOpMaJIbHbII 7.0
5 OOpaTHbIii KnanaH "3axJyonka” 3.0
6 Kpan npoxoxnHoit 2
7 KommneHcatop o1HOMMH30BEIN Oe3 pyOariku 16-05
8 KomneHncarop oJ1HOJIMH30BBII ¢ pyOaiikoii 0.1
9 Kommencarop canbHUKOBBIH 0.3
10 Kommnencarop I1-06pa3usrii 2.8
11 OTBO/IBI, THYTHIE IO YoM 90° -
12 co ckagkamu R=3d 0.8
13 co ckagkamu R=4d 0.5
14 rnaakue R=1d 1.0
15 rnaakue R=3d 0.5
16 riaakue R=4d 0.3
17 OTBO/IbI CBAPHBIC OHOLIOBHBIC IO/ -
18 yraom 30° 0.2
19 yriiom 45° 0.3
20 yriom 60° 0.7
21 OTBOJIbI CBapHBIE IBYXIIIOBHbBIC -
22 o yriom 90° 0.6
23 TO K€, TPEXIIOBHbIE 0.5
24 TpOWHUK NPH CITUSTHUHN MTOTOKA: -
25 MPOX0. 1.2
26 OTBETBJICHUE 1.8
27 TpoliHUK NpH pa3BeTBICHNH NOTOKA: -
28 MPOX0/1 1.0
29 OTBETBIICHUE 15
30 TpoiHUK PH BCTPEYHOM ITOTOKE 3.0
31 BHesanHoe pacmupenue 1.0
32 BHesanHoe cyxenne 0.5
33 I'psizeBuK 10
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NMpunoxeHue 4. KoadpchuumeHTbl
TennonpoBOAHOCTU U30ONALUN

Tabauua 4.1. Tensiou30asiMOHHbIE MATEPHATBI

N m.m. Tenou30aUOHHBINA MaTepHaJ Ko3¢pduuueHT TENI0NPOBOIHOCTH
Aw=A+k *t,; Br/i(m * °C)
a
1 AchecToBbIif MaTpall, 3alI0JTHEHHBI COBEIUTOM 0,087+0,00012* tr
2 AcOecToBbIiT MaTpall, 3aII0JIHCHHBII CTEKJIOBOJIOKHOM 0,058+0,00023* tt
3 AcOOTKaHb B HECKOJIBKO CJIOEB 0,13+0,00026* tr
4 Ac0ecToBbI IHYP 0,12+0,00031* tr
5 Aco6ectoBsiii mnyp (ILIAOH) 0,13+0,00026* tt
6 Ac6onyxmnyp (ILTAIT) 0,093+0,0002* tt
7 Ac60BepMHUKYIUTOBbIE U31elHst Mapku 250 0,081+0,00023* tt
8 AcboBepmukynutoBbie u3aenus Mmapku 300 0,087+0,00023* tT
9 Butymornepiur 0,12+0,00023* tr
10 Butymokepam3ut 0,13+0,00023* tr
11 BurymoBepMuKyaut 0,13+0,00023* tt
12 Bynkanurossie mintsl Mapku 300 0,074+0,00015* tT
13 JuaromoBsie uznenus Mapku 500 0,116+0,00023* tr
14 JuatomoBeie uzaenust Mmapku 600 0,14+0,00023* tr
15 H3BecTKOBO-KpeMHe3eMuUcThIe u3zenus Mmapku 200 0,069+0,00015* tT
16 Martsl MuHepasoBaTHbIE IpormuBHbe Mapku 100 0,045+0,0002* tr
17 Martsl MUHepaIoBaTHBIE MPOIIHMBHBIE MapKku 125 0,049+0,0002* tr
18 Marbl ¥ IUTMTHI U3 MHHEPAJIbHOM BaThl Mapku 75 0,043+0,00022* tT
19 Martsl ¥ OJI0CHI U3 HEMPEPBIBHOTO CTEKIOBOJIOKHA 0,04+0,00026* tr
20 Marsl 1 TUTITHI CTEKIIOBaTHBIE Mapku 50 0,042+0,00028* tT
21 TTeHOGETOHHBIE U3 0,11+0,0003* tr
22 Tlenommact ®PII-1 u pe3onen rpymmst 100 0,043+0,00019* tT
23 ITenononnmep6eToH 0,07
24 ITenononyperan 0,05
25 IMepiuronemenTHbie u3aenus Mapku 300 0,076+0,000185* tr
26 IMepauronemenTHbIe H3aeHs Mapku 350 0,081+0,000185* tr
27 TlnuTel MUHEpaIOBaTHBIE MOy XecTkre Mapku 100 0,044+0,00021* tT
28 TInuTel MUHEpAIOBATHBIE TTOJTYKECTKHE Mapku 125 0,047+0,000185* tr
29 TInuTHl M IMIMHAPEI MUHEpaToBaTHBIE Mapku 250 0,056+0,000185* tr
30 TIMTHI CTEKIIOBATHBIE TIONTYKECTKHE MapKH 75 0,044+0,00023* tt
31 TlonyuumHApE! ¥ HWITMHAPEI MUHEpaioBaTHele Mapku | 0,049+0,0002* tT
150
32 ToyunmuHAPS! ¥ TUIMHAPLI MUHEpaioBaTHbele Mapku | 0,052+0,000185* tr
200
33 CosenuroBble u3zenus Mapku 350 0,076+0,000185* tr
34 CosenuroBbie u3zenus Mmapku 400 0,078+0,000185* tr
35 CKOpJIyIiBl MHHEPATOBAaTHBIE OIITYKATYPEHHBIC 0,069+0,00019* tT
36 ®enounpubIi noporuiact OJI MoHOIHT 0,05
37 Inyp MunepanoBaTHsit Mapku 200 0,056+0,000185* tT
38 Iryp MuHepanoBaTHbIH Mapku 250 0,058+0,000185* tT
39 Iuyp munepanoBaTHbiid Mapku 300 0,061+0,000185* tr

%, - cpeaHss TeMIepaTypa TEeMIOH30AUHMOHHOTO c1os, °C
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Tabauua 4.2. 3HavyeHHUs1 MONPABOK Anp K KO3 punmeHTaM TEmJIONpPoOBOAHOCTH
TEMJIOU30/ISIIIHOHHBIX MATEPHAJIOB B 3aBUCUMOCTH OT TEXHUYECKOI0 COCTOSTHUS.

(f +40)

, TOC t- TeMIeparypa TCIJIIOHOCUTEIS

N m.am. TexHHYECKOE COCTOSIHUE TENJIOU30ISIIUOHHON KOHCTPYKIUH, YCJIOBHSI A
IKCILIyaTaluH P

1 HesnaunrtensHoe pa3pylieHHe TOKPOBHOTO X OCHOBHOTO CJI0eB n3osinponHoin  |1,3-1,5
KOHCTPYKLIUH

2 VYII0THEHHUE U30ILMU CBEpXY TPyOOIpOBOAa U 0OBUCAHUE CHU3Y 16-18

3 YacTraHOE paspyeHHe TEIUIOM30IIHOHHON KOHCTPYKIIMH, YIUIOTHEHHE ocHOBHOTO | 1,7 - 2,1
cnost m3ossinuu Ha 30-50%

4 V1oTHEHHE OCHOBHOTO CJ10s1 u3ossiimu Ha 70% 3,5

5 INeproauyeckoe 3aTOINIEHNE KaHala IPYHTOBBIMU BOJJAMH MIJIM CMEKHBIMHU 3,0-50
KOMMYHHKALUSIMU

6 HesnaunrtensHoe ypnaxxkaenue uzosiiuu 10-15% 14-1,6

7 Venaxuenue uzonsaiuu 20-30% 1,9-2,6

8 CuibHoe yBnaxuenue usousinuu 40-60% 3,0-45

Taéauna 4.3. KodppuuueHT TenJIonpoBoIHOCTH I'PYHTOB B 3aBUCUMOCTH OT CTENEeHHU
YBJIQKHEHUS

N m.m. Bua rpynra Ko dpuuueHT TenionpoBogHoCTH

TPYHTOB P Bt/(M*°C)

CYXOro | BJ1a:KHOTO | BOAOHACHIMIEHHOT0
1 Iecoxk, cymech 1,10 1,92 2,44
I'nuna, cyrimuHOK 1,74 2,56 2,67
3 I'paBwii, mebeHb 2,03 2,73 3,37

291



NMpunoxeHne 5. OCHOBHbLIE TUMbI COOPHbIX
XXene3obeTOHHbIX KaHanoB ANA TeNnNOBOU

CceTun

N m.n. | YciaoBHbIit Mapka kaHaja Pa3mepsl kanana | Pazmepsl kanana
AuaMeTp BHYTPEHHHE, MM | HApY:KHbIe, MM
Tpy0, MM IIMPHHA | BLICOTA | HIMPUHA | BBICOTA
1 25-50 KJI 60-30 600 300 850 440
2 70-80 KJI 60-45 600 450 850 600
3 100-150 KJI 90-45 900 450 1150 630
4 100-150 KJI 60-60 600 600 850 750
5 175-200 KJI 90-60 900 600 1150 780
6 200-300 KJI 120-60 1200 600 1450 780
7 350-400 KJI 150-60 1500 600 1800 850
8 350-400 KJI 210-60 2100 600 2400 890
9 450-500 KJIc 90-90 900 900 1060 1070
10 450-500 KJIc 120-90 1200 900 1400 1070
11 450-500 KJIc 150-90 1500 900 1740 1070
12 600 KC 120-120 1200 1200 1400 1370
13 700 KC 210-120 2100 1200 2380 1470
14 800 KC 300-150 3000 1500 3610 1950
15 900 KC 360-180 3600 1800 4300 2280
16 1000 KC 420-210 4200 2100 4940 2640
17 600-700 KJIc 120-120 1200 1200 1400 1370
18 600-700 KJIc 150-120 1500 1200 1740 1470
19 600-700 KJIc 210-120 2100 1200 2380 1470
20 450-800 KC 90-90 900 900 1380 1090
21 450-800 KC 120-90 1200 900 1680 1090
22 450-800 KC 90-120 900 1200 1380 1390
23 450-800 KC 150-90 1500 900 1980 1110
24 450-800 KC 210-90 2100 900 2580 1180
25 50-70 KHXM-I 750 410 890 570
26 80-150 KHXM-1I 1000 510 1140 690
27 200-250 KHXM-III 1250 650 1390 830
28 300-350 KHXM-IV 1500 810 1640 990
29 400 KHXM-V 1600 910 1740 1090
30 450-500 KHXM-VI 2100 1100 2260 1330
31 600 KHXM-VII 2800 1250 3080 1570
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NMpunoxeHue 6. Hopmbl TeNNoBbLIX NOTEPb

1959 roga - HopMbl IpOEKTUPOBAHHUS TEIUIOBOM M3OJISALMM IS TPYOOIPOBOAOB U 00OPYAOBAHUS
DJICKTPOCTAHIINKA M TeIIOBBIX ceTei. M.: 'occTporim3aar, 1959

1. Hopmbl TennoBbIX NOTepb (NJIOTHOCTb
TensioBOro NoToka) BoAsiHbIMU Tensonposogamm

Taoauna 6.1. HopMbl TenJIOBBIX NOTEPb U30JMPOBAHHBIMH TEIIONPOBOAAMHU B HEMPOXOIHbBIX
KaHaJIaxX ¥ NpU 0eCKaHAJIbHON MPOKJIAJIKE C PACYETHOI CPeHero10Boii TeMinepaTrypoi rpyHTa
+ 5 °C Ha ri1youHe 3a/105KeHUs TeNJIONMPOBO/I0B.

Hapyxubiii tuamerp | HopMbI TenI0BBIX NOTEph TEMJIONPOBOAAMH, KKAJI/(M*4)
TpY0, MM OO0paTHBIM nIpH JByxTpyOHOIii JByxTpyOHOIii JByxXTpyOHOii
cpenHeii TeMne-paType | IPOKJIAIKH NPU NPOKJIAJKH NPH NPOKJIAJIKH NIPH
BoabI = 50 °C Pa3HOCTH cpea- pa3HOCTH cpea- pa3HOCTH cpea-

HEro/I0BBIX TeM- HET0/I0BBIX TeM- HET0/I0BBIX TeM-
nepaTyp BoAbI U nepartyp BoAbI U nepaTyp BoAbI U
rpyura 52,5 °C rpysra 65 °C rpyHara 75 °C

32 20 45 52 58

57 25 56 65 72

76 29 64 74 82

89 31 69 80 88

108 34 76 88 96

159 42 94 107 117

219 51 113 130 142

273 60 132 150 163

325 68 149 168 183

377 76 164 183 202

426 82 180 203 219

478 91 198 223 241

529 101 216 243 261

630 114 246 277 298

720 125 272 306 327

820 141 304 341 364

920 155 333 373 399

1020 170 366 410 436

1220 200 429 482 508

1420 228 488 554 580
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HOpMLI TCIUIOBBIX IMMOTCPH

Tab6aunna 6.2. Hopmbl TenJIOBbIX OTEPh OTHUM H30JIMPOBAHHBIM BOJASHBIM TEeIJIONPOBOI0M

MPH HAI3eMHOI MPOKJIAJKe C PACYETHOM CpeIHero0BOi TeMIlepaTypoil HAPYKHOI0 BO3ayXa +
5°C|[7]

Hapy:xub1ii | Hopmbl TensioBbIxX
auaMerp noreps
Tpy0, MM | TeIIONPOBOAAMH,
KKa1/(M*4)
Pa3znocthb
CpeaHero0Boii
TeMIepaTyphbl
ceTeBOii BOABI B
MOIAI0IEeM HJIH
o0paTHOM
TpyO6onmpoBogax u
HAPYKHOTO
Bo3ayxa, °C
45 (70 |95 (120
32 15 |23 |31 |38
49 18 |27 |36 |45
57 21 |30 [40 |49
76 25 |35 [45 |55
82 28 |38 [50 |60
108 31 |43 |55 |67
133 35 |48 |60 |74
159 38 |50 [65 |80
194 42 (58 |73 |88
219 46 (60 |78 |95
273 53 |70 |87 |107
325 60 |80 [100|120
377 71 |93 [114]135
426 82 [105(128 (150
478 89 [113(136(160
429 95 |120(145|170
630 104(133|160|190
720 115|145|176|206
820 135|168 (200|233
920 155(190|225]|260
1020 180 (220 (255|292
1420 230(280(325(380
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HOpMI)I INIOTHOCTHU TCILIOBOI'O ITOTOKA

2. HopMbl NNOTHOCTU TENJSTOBOro NOTOKa

2.1. KoachcpnumeHT K2, yuntbiBarolmm n3aMmeHeHUe HOpM
NAOTHOCTU TEeNNOBOro NOToKa Npu NPUMeHeHUuU
TENJSIOU3OSIALMOHHOIO CJlIof U3 NeHononuypeTaHa,
nonumepobeToHa, cpeHonbHOro noponnacrta ®Ji

Taouuna 6.3. Koopdpunuent K2, yunroiBaronuii "3MeHeHHe HOPM IJIOTHOCTH

TEIJIOBOI'0 MOTOKA MPU NPUMEHEHHH TEIVIOM30JISIIHOHHOI0 CJI051 U3 MIEHOIO0JIMyPeTaHa,
noJuMepoeToHa, peHoIbHOro nopomiacra OJI

MartepuaJ YcioBHbII npoxoa

TENJI0U30/IILIHOHHOTO | TPYGONIPOBO/Ia, MM

crost 25-|89- | 200- | 350-
65 [150|300 |500
Koappuuuent K2

MICHOTIOJINYPETaH, 0,5(0,6 0,7 |0,8

(heHOTBHBIN OPOILIACT

noNIUMepOeToH 0,7(0,8 10,9 |1

2.2. Hopma nnoTHOCTM TensnoBOro NoToka npwu
pacnonoxeHun TpybonpoBoaoB Ha OTKPbLITOM BO3gyXxe
Tab6auuna 6.4. Hopma mJ10THOCTH TEIJIOBOI0 NOTOKA NMPH PACHOJI0KEHUH TPYOOIIPOBOI0B HA

OTKPBITOM BO3JyXe U 4ncie 4acoB padorsl B roja 0osee 5000 (CHull 2.04.14-88 «TensioBasi
U301 1HsI TPYOONIPOBOAOB M 000PY10BAHMS)

Cpeausisi Temneparypa tenjionocuresisi °C
20 \ 50 \ 100 \ 150 \ 200 \ 250 \ 300 \ 350 \ 400 450 500
HopMa IJIOTHOCTH TEIJIOBOI'0 IMOTOKA
YcnoBHbII poxo/
= = = = = = = = = = =
15 3,44 8,6 172 | 258 | 3612 | 473 | 5848 | 71,38 | 8514 98,9 114,38
20 43 946 | 1892 | 29,24 | 4042 | 516 | 645 | 7826 | 92,88 109,22 126,42
25 43 | 1118 | 215 | 3182 | 4472 | 56,76 | 7052 | 8514 | 10062 117,82 135,88
40 602 | 129 | 2494 | 3784 | 50,74 | 6622 | 81,7 | 989 | 11696 13588 156,52
50 602 | 14,62 | 26,66 | 4042 | 5504 | 7052 | 87,72 | 10578 | 12,04 14448 165,98
65 774 | 1634 | 30,9 | 4644 | 61,92 | 7998 | 9804 | 117,82 | 139,32 160,82 184,04
80 86 | 1806 | 3354 | 4988 | 6622 | 8514 | 10492 | 126,42 | 147,92 172 196,08
100 946 | 2064 | 3698 | 5504 | 731 | 9374 | 11524 | 1376 | 160,82 185,76 212,42
125 1032 | 2322 | 4214 | 602 | 79,98 | 104,92 | 128,14 | 153,08 | 178,88  206,4 234,78
150 1204 | 258 | 4644 | 66,22 | 87,82 | 11524 | 141,04 | 166,84 | 19436 2236 254,56
200 1548 | 31,82 | 559 | 79,98 | 104,92 | 136,74 | 166,84 | 196,08 | 228,76 2623 296,7
250 1806 | 3698 | 645 | 91,16 | 118,68 | 153,94 | 184,9 | 21844 | 252,84 289,82 327,66
300 215 | 42,14 | 7224 | 101,48 | 1333 | 170,28 | 205554 | 2408 | 27864  318,2 359,48
350 2408 | 473 | 79,98 | 112,66 | 146,2 | 187,48 | 224,46 | 263,16 | 30358 346,58 390,44
400 258 | 5246 | 87,72 | 122,12 | 159,1 | 202,96 | 242,52 | 2838 | 3268 372,38 418,82
450 2838 | 559 | 93,74 | 130,72 | 169,42 | 216,72 | 258,86 | 301,86 | 347,44 3944 443,76
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HOpMLI TCIUIOBBIX IMMOTCPH

CpenHsisi TeMnepaTtypa TermioHocutens °C
20 \ 50 \ 100 \ 150 \ 200 \ 250 \ 300 \ 350 \ 400 450 500
HopMa nJI0THOCTH TeIIOBOT0 MOTOKA
YcnoBHbIIi Ipoxog
TpyGomposoga, mm | F £ £ £ 5 £ £ 2 £ 2 £
*® *® * * * * * * * *® *
Z Z £ £ z £ £ Z £ £ £
= = B B = = = = = = =
] ] < < ] 5] 5] < 5] < 5]
Z Z 1 1 Z & & 1 & 1 &
] ] [ [ ] [ [ ] [ ] &
500 30,96 61,06 | 102,34 | 142,76 | 181,46 | 233,06 | 276,92 | 323,36 | 370,66 422,26 473
600 36,12 70,52 | 116,96 | 161,68 | 206,4 | 263,16 | 312,18 | 362,92 | 415,38 471,28 528,04
700 41,28 79,12 | 129,86 | 179,74 | 227,04 | 289,82 | 343,14 | 398,18 | 454,94 515,14 577,92
800 45,58 88,58 | 143,62 | 183,18 | 251,12 | 319,06 | 376,68 | 436,02 | 497,94 562,44 630,38
900 50,74 | 97,18 | 158,24 | 217,58 | 274,34 | 348,3 | 410,22 | 473,86 | 540,08 609,74 681,98
1000 55,9 106,64 | 172,86 | 236,5 | 297,56 | 376,68 | 443,76 | 511,7 | 582,22 656,18 733,58
Kpusonuueii-usie | 16,34 30,1 46,44 60,2 73,1 90,3 103,2 116,1 129 141,9 154,8
TIOBEPXHO-CTHU
JIruaMeTpoM Oosee
1020 MM u II0CKHE

. IIpumeuyanue
O
HpOMemyTqume 3HAYCHUA HOPpMaM IJIOTHOCTH TCIJIOBOTO MOTOKaA CICAYET ONPEACTIATH
UHTEPIOJIALAECH.

Tadauua 6.5. Hopma JIOTHOCTH TENJI0BOI0 MOTOKA NP PACHOJI0KEHHH TPYOOIIPOBO/I0B HA
OTKPBITOM BO3/yXe H uncie yacoB padoTsl B rox 5000 u menee. (CHull 2.04.14-88 «TenJioBas
H30J11HsI TPYOONIPOBOAOB M 000PY10BAHMS)

Cpennsisi TeMneparypa remionocurest °C
20 | 50 ‘ 100 ‘ 150 ‘ 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 | 450 ‘ 500
Hopma IJIOTHOCTH TEIJIOBOI'0O ITIOTOKA
YcioBHbIIT Ipoxoa

< < < < < < < < < < <

3 3 3 3 3 3 3 3 3 = 5

g £ £ g g £ £ g £ Z Z
15 43 946 | 1892 | 2924 | 3956 | 50,74 | 6364 | 77,4 | 9116 | 106,64 | 122,98
20 516 | 11,18 | 21,5 | 32,68 | 44,72 | 56,76 | 7052 | 8514 | 101,48 | 118,68 | 135,88
25 516 | 12,9 | 2408 | 3612 | 49,02 | 6278 | 77,4 | 170,28 | 109,22 | 128,14 | 147,06
40 688 | 1548 | 2838 | 42,14 | 56,76 | 7396 | 90,3 | 10836 | 128,14 | 14878 | 171,14
50 774 | 1548 | 30,96 | 4558 | 61,06 | 7826 | 97,18 | 1161 | 136,74 | 158,24 | 182,32
65 86 | 19,78 | 3526 | 5246 | 69,66 | 8944 | 109,22 | 130,72 | 153,08 | 178,02 | 203,82
80 946 | 215 | 387 | 56,76 | 74,82 | 96,32 | 117,82 | 140,18 | 164,26 | 190,06 | 217,58
100 1118 | 2408 | 43 | 6278 | 8342 | 10578 | 129 | 153,08 | 178,88 | 207,26 | 2365
125 129 | 2752 | 48,16 | 69,66 | 92,02 | 119554 | 14448 | 172 | 200,38 | 231,34 | 263,16
150 1548 | 30,1 | 54,18 | 76,54 | 101,48 | 131,58 | 159,1 | 188,34 | 220,16 | 252,84 | 28552
200 1892 | 37,84 | 66,22 | 9374 | 122,12 | 158,24 | 190,06 | 225,32 | 260,58 | 297,56 | 336,26
250 2236 | 43,86 | 7568 | 107,5 | 13846 | 178,02 | 21328 | 251,98 | 288,96 | 3311 | 373,24
300 258 | 50,74 | 86,86 | 1204 | 155,66 | 198,66 | 239,08 | 278,64 | 321,64 | 366,36 | 411,94
350 30,1 | 56,76 | 96,32 | 1333 | 172 | 2193 | 2623 | 3053 | 351,74 | 400,76 | 449,78
400 32,68 | 62,78 | 104,92 | 146,2 | 186,62 | 237,36 | 284,66 | 331,96 | 380,12 | 431,72 | 484,18
450 3526 | 688 | 113,52 | 156,52 | 200,38 | 256,28 | 303,558 | 354,32 | 405,06 | 460,1 | 515,14
500 38,7 | 7568 | 122,98 | 169,42 | 21586 | 276,92 | 325,94 | 380,12 | 435,16 | 492,78 | 551,26
600 4558 | 86 | 1419 | 1935 | 24768 | 3139 | 37152 | 429,14 | 490,2 | 553,84 | 618,34
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Cpennsisi TeMrnepatypa TemioHocurens °C

20 \ 50 \ 100 \ 150 \ 200 \ 250 \ 300 \ 350 \ 400 \ 450 \ 500
HopMa IIJIOTHOCTH TEIJIOBOI'0 IIOTOKAa
YcnoBHbI poxoz
Tpy0onmposoga,Mm | S = = = = = = = = = £
® * * *® *® * * *® *® ® *
Z Z Z Z Z Z Z Z z Z £
= = = = = = = = = = =
< < < < < < < < < < <
4 & & 4 4 1 1 4 4 =< =
=z =z =z =z =z &z &z =z = = =
700 51,6 | 98,04 | 158,24 | 215 | 27434 | 347,44 | 4085 | 473 | 538,36 | 608,02 | 677,68
800 57,62 | 110,08 | 176,3 | 239,08 | 303,58 | 384,42 | 452,36 | 520,3 | 591,68 | 666,5 | 742,18
900 645 | 12126 | 194,36 | 263,16 | 333,68 | 418,82 | 493,64 | 567,6 | 644,14 | 724,98 | 805,82
1000 71,38 | 1333 | 212,42 | 286,38 | 362,06 | 456,66 | 534,92 | 614,9 | 696,6 | 783,46 | 869,46
Kpupormueiinsie | 215 | 37,84 | 61,06 | 7568 | 92,88 | 114,38 | 130,72 | 1419 | 1634 | 179,74 | 19522
HOBCpXHOCTI/I
JauameTpoMm Gosee
1020 MM 1 TIOCKHE

2.3. Hopma NMNOTHOCTU TenJy1oBOro nNOToOKa npu
PacnonoXeHnum TpVGOﬂpOBOﬂOB B noMeuweHUn un ToOHHene

Ta6anna 6.6. Hopma n10THOCTH TeNnJIOBOI0 MOTOKA NPH PaCIi0JIOKeHUH TPyOONIpoBo/10B B

IIpumeuanue

HpOMe)KyTO‘IHLIe 3HA4YCHUA HOPMAM IIJIOTHOCTHU TCIJIOBOT'O ITOTOKA CJICAYCT OIPCACTIATH

HMHTEPIOJISLHEH.

NMoOMeIlleHUH ¥ TOHHeJIe H YHcJjie 9yacoB padoTsl B roa 6osiee 5000. (CHull 2.04.14-88 «TensioBast
U30JISIIUsSI TPYOONPOBOIOB U 000PYI0BAHKS)

Yci10BHBIIT TIPOX01 Cpeansis Temnepartypa Temionocurens °C
TpyBonpoBoaa, My ™5 \ 100 \ 150 \ 200 \ 250 \ 300 \ 350 \ 400 450 500
HopMa IIJIOTHOCTH TEIJIOBOI'0 IIOTOKAa

< < < < < < < < < <

= = = = = = = = = =
15 6,88 | 1548 | 2408 | 344 | 4558 | 56,76 | 69,66 | 8256 98,04 113,52
20 774 | 172 | 2752 | 387 | 4988 | 62,78 | 7654 | 9116 1075 124,7
25 86 | 1892 | 301 | 4214 | 5504 | 67,94 | 8342 | 989 116,1 134,16
40 10,32 | 22,36 | 3526 | 49,02 | 63,64 | 79,98 | 9632 | 11524 134,16 153,94
50 1118 | 2408 | 37,84 | 52,46 | 688 | 8514 | 1032 | 12212 142,76 1634
65 129 | 2752 | 43 | 5934 | 774 | 9632 | 11524 | 136,74 1591 181,46
80 13,76 | 30,1 | 4644 | 63,64 | 8342 | 102,34 | 122,98 | 14534 169,42 1935
100 1548 | 3354 | 51,6 | 69,66 | 90,3 | 111,8 | 134,16 | 15824 183,18 209,84
125 18,06 | 37,84 | 56,76 | 77,4 | 10148 | 1247 | 1505 | 1763 203,82 2322
150 2064 | 4214 | 62,78 | 8428 | 111,8 | 137,6 | 1634 | 191,78 221,02 251,12
200 2494 | 50,74 | 7568 | 101,48 | 133,3 | 162,54 | 1935 | 224,46 258,86 293,26
250 2924 | 5848 | 86 | 114,38 | 149,64 | 181,46 | 214,14 | 24854 286,38 324,22
300 3354 | 66,22 | 96,32 | 128,14 | 16598 | 200,38 | 2365 | 274,34 314,76 355,18
350 37,84 | 731 | 106,64 | 141,04 | 182,32 | 220,16 | 258,86 | 299,28 342,28 386,14
400 4128 | 79,98 | 1161 | 15308 | 197,8 | 237,36 | 278,64 | 321,64 368,08 415,38
450 4472 | 86,86 | 1247 | 1634 | 2107 | 252,84 | 296,7 | 342,28 3913 439,46
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YcnoBHBII IPOXO/ CpenHsisi TeMnepaTtypa TermioHocutens °C
TPyGonpoBoaa, MM [ 5 \ 100 \ 150 \ 200 \ 250 \ 300 \ 350 \ 400 450 500
HopMa IIJIOTHOCTH TEIJIOBOI'O ITOTOKA
= = = = = = = = = =
® * * *® *® * * * *® ®
Z Z Z Z Z Z Z Z Z Z
= = = = = = = = = =
< < < < < < < < < <
4 & & 4 4 1 1 1 4 1
= =z =z =z =z &z &z &z oz &z
500 49,02 | 93,74 | 134,16 | 1763 | 227,04 | 271,76 | 3182 | 366,36 4171 467,84
600 57,62 | 107,5 | 153,94 | 199,52 | 256,28 | 306,16 | 356,9 | 410,22 466,12 522,88
700 63,64 | 119,54 | 171,14 | 220,16 | 282,08 | 336,26 | 392,16 | 448,92 509,12 570,18
800 7224 | 1333 | 1892 | 24338 | 311,32 | 369,8 | 429,14 | 491,06 556,42 624,36
900 70,98 | 1462 | 207,26 | 265,74 | 339,7 | 402,48 | 466,98 | 5332 603,72 675,96
1000 87,72 | 159,96 | 225,32 | 288,1 | 368,08 | 435,16 | 503,96 | 574,48 651,88 726,7
Kpuporuueiineie | 24,94 | 43 5848 | 71,38 | 89,44 | 102,34 | 11524 | 12814 1419 153,94
HOBerHOCTI/I
JuaMeTpoM Oosee
1020 MM u IOCKHE
IIpumeyanue

K
IIpu pacnonoxeHnn U30JUPYEMbIX MOBEPXHOCTEH B TOHHENE K HOpMaM IJIOTHOCTH CIEXyeT

BBOJUTH Kod(p¢uuuent 0,85.2. ITpomexyTouHble 3HAYE€HHS HOPMaM IUIOTHOCTH TEILIOBOTO
MIOTOKA CIIEYET ONPEAEISATh HHTEPIIOJIAIHEH.

Tabauua 6.7. HopmMa NJIOTHOCTH TENJI0OBOI0 MOTOKA MPH PACIOJI0KEHMH TPYOONPOBOI0B B
MOMeIlleHHH ¥ TOHHeJIe H YucJe yacoB padothl B rog 5000 u menee. (CHull 2.04.14-88 «TensoBas
H30J11HsI TPYOONIPOBOAOB M 000PY10BAHMS)

Yci10BHBIIT TPOX0/1 Cpeansis Temnepartypa Temionocurens °C
TpyGonposona, MM ™5, ‘ 100 ‘ 150 ‘ 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 ‘ 450 | 500
HopMa IJIOTHOCTH TEIJIOBOI'0 IIOTOKA

s s s £ £ 2 £ £ £ s

* * * * * * * * * *

Z Z Z Z Z Z Z Z Z Z

= = = = = = = = = =

< ] ] 51 < < ] ] ] <

< 4 4 < < 4 < < < 4

7 =z =z = = =z = = = =
15 774 | 172 | 2666 | 37,84 | 49,02 | 61,92 | 74,82 | 89,44 | 104,92 | 121,26
20 86 | 1892 | 301 | 4214 | 5504 | 688 | 8342 | 989 | 1161 | 134,16
25 946 | 215 | 3354 | 4644 | 602 | 7482 | 91,06 | 1075 | 126,42 | 145,34
40 11,18 | 24,94 | 3956 | 5504 | 71,38 | 88,58 | 106,64 | 12556 | 146,2 | 1677
50 12,9 | 2752 | 42,14 | 5848 | 7654 | 94,6 | 11352 | 134,16 | 156,52 | 178,88
65 14,62 | 31,82 | 49,02 | 67,08 | 86,86 | 106,64 | 128,14 | 151,36 | 175,44 | 200,38
80 172 | 3526 | 53,32 | 72,24 | 92,88 | 11438 | 137,6 | 161,68 | 188,34 | 214,14
100 18,92 | 38,7 | 5934 | 79,98 | 102,34 | 12556 | 12,9 | 1763 | 203,82 | 233,06
125 215 | 4386 | 66,22 | 87,72 | 1161 | 141,9 | 168,56 | 196,94 | 228,76 | 259,72
150 2408 | 4816 | 73,1 | 98,04 | 128,14 | 15566 | 1849 | 21586 | 2494 | 282,94
200 30,96 | 60,2 | 88,58 | 117,82 | 153,94 | 185,76 | 220,16 | 257,14 | 294,12 | 332,82
250 36,12 | 69,66 | 101,48 | 1333 | 172,86 | 208,12 | 246,82 | 285,52 | 327,66 | 368,94
300 4128 | 79,12 | 114,38 | 149,64 | 1935 | 2322 | 274,34 | 316,48 | 362,06 | 407,64
350 4558 | 88,58 | 126,42 | 165,98 | 213,28 | 257,14 | 301 | 347,44 | 3956 | 444,62
400 51,6 | 97,18 | 139,32 | 1806 | 231,34 | 278,64 | 32594 | 374,96 | 426,56 | 479,02
450 55,04 | 104,92 | 148,78 | 1935 | 250,26 | 298,42 | 3483 | 399,9 | 454,94 | 509,98
500 61,06 | 113552 | 161,68 | 208,98 | 270,04 | 320,78 | 374,1 | 429,14 | 486,76 | 54524
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Yci1oBHBII IPOXO/T Cpennsisi TeMrnepatypa TemioHocurens °C
TpyGonposoaa, MM [ \ 100 \ 150 \ 200 \ 250 \ 300 \ 350 \ 400 \ 450 \ 500
HopMa IIJIOTHOCTH TEIJIOBOI'0 IIOTOKAa
= = = = = = = = = =
* * *® * * * *® *® ® *®
Z Z Z Z Z Z Z Z Z Z
= = = = = = = = = =
< < < < < < < < 1 <
& & 4 & 1 1 4 4 1 4
=z =z =z =z &z &z =z oz &z oz
600 69,66 | 130,72 | 184,9 | 238,22 | 307,02 | 363,78 | 423,12 | 483,32 | 547,82 | 612,32
700 78,26 | 146,2 | 205,54 | 265,74 | 338,84 | 401,62 | 46526 | 531,48 | 601,14 | 6708
800 87,72 | 1634 | 227,9 | 294,12 | 374,96 | 4429 | 512,56 | 583,94 | 659,62 | 736,16
900 98,04 | 179,74 | 251,12 | 3225 | 411,08 | 484,18 | 559 | 6364 | 718,1 | 798,94
1000 107,5 | 196,94 | 273,48 | 350,88 | 446,34 | 52546 | 60544 | 688 | 776,58 | 862,58
Kpusonuneitasie | 30,96 54,18 73,1 90,3 113,52 | 129,86 | 146,2 | 161,68 | 179,74 | 194,36
HOBerHOCTI/I
JmaMeTpoM oosee
1020 MM 1 IOCKHE

IIpumeuyanue

IIpu pacronoXeHUH W30JUPYEMbIX MOBEPXHOCTEH B TOHHEJE K HOpMaM IUIOTHOCTH CJeIyeT
BBOJUTh K03 ¢uuuent 0,85.2. [IpomexyTouHble 3HAUE€HHS HOPMaM ILIOTHOCTH TEIJIOBOTO
MIOTOKA CIELYeT ONPEAEISITh HHTEPIOJIAINCH.

2.4. Hopma nfoTHOCTM TensoBOro NOToKa yepes
M30JIMPOBaAHHYIO MOBEPXHOCTb TPybonpoBoaoB
ABYXTPYOHbIX BOAAHbIX TEMNOBbLIX CeTen Npu NpoKnagke B
HenpoxoAHbIX KaHanax.

Ta6auna 6.8. Hopma nJI0OTHOCTH TeNJIOBOro MOTOKA MPH YucJjie 4acoB padoTs! B rox 5000 u
menee (CHull 2.04.14-88)

Tpy6onpoBoa
TO/AKOIIHIT ‘ o0paTHbIit MO0t ‘ o0paTHbIi ‘ TOJAKOIMiIi I o0paTHbIii
CpennerooBasi TeMnepaTypa Tenjaonocures, °C
65 50 90 50 110 50
YciioBHBII IpoOX0a

TpyOonpoBoaa, MM - - - —_ —_ -

| & 2| 8|z 2|z 2]|Z¢%

= E @ E = E & E & E @ E

£ £ £ £ £ £

Z & & & 7] 7]

25 18 15,48 12 10,32 26 22,36 11 9,46 31 26,66 10 8,6
30 19 16,34 13 11,18 27 23,22 12 10,32 33 28,38 11 9,46
40 21 18,06 14 12,04 29 24,94 13 11,18 36 30,96 12 10,32
50 22 18,92 15 12,9 33 28,38 14 12,04 40 34,4 13 11,18
65 27 23,22 19 16,34 38 32,68 16 13,76 47 40,42 14 12,04
80 29 24,94 20 17,2 41 35,26 17 14,62 51 43,86 15 12,9
100 33 28,38 22 18,92 46 39,56 19 16,34 57 49,02 17 14,62
125 34 29,24 23 19,78 49 42,14 20 17,2 61 52,46 18 15,48
150 38 32,68 26 22,36 54 46,44 22 18,92 65 55,9 19 16,34
200 48 41,28 31 26,66 66 56,76 26 22,36 83 71,38 23 19,78
250 54 46,44 35 30,1 76 65,36 29 24,94 93 79,98 25 215
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Tpy6onpoBox
NOAAIONIHM I 00paTHBIH MOAAIOIIHIA o0paTHbIi NOAAKOIIHIA o0paTHbIi
CpenHeronoBasi TeMneparypa TemioHocures, °C
65 50 90 50 110 50
YcnoBHbII npoxoa

Tpy0onpoBoa, MM _ . _ s _ _

= = = = = =

z T | o=z T | = = | =z T | = = | =z =

| S| & | §| & |5 | &5 & 5| &%

£ ] ] £ & &

2 ] 2 & 2 2
300 62 53,32 40 34,4 87 74,82 32 27,52 103 88,58 28 24,08
350 68 58,48 44 37,84 93 79,98 34 29,24 117 100,62 29 24,94
400 76 65,36 47 40,42 109 93,74 37 31,82 123 105,78 30 25,8
450 77 66,22 49 42,14 112 96,32 39 33,54 135 116,1 32 27,52
500 88 75,68 54 46,44 126 108,36 43 36,98 167 143,62 33 28,38
600 98 84,28 58 49,88 140 120,4 45 38,7 171 147,06 35 30,1
700 107 92,02 63 54,18 163 140,18 47 40,42 185 159,1 38 32,68
800 130 111,8 72 61,92 181 155,66 48 41,28 213 183,18 42 36,12
900 138 118,68 75 64,5 190 163,4 57 49,02 234 201,24 44 37,84
1000 152 130,72 78 67,08 199 171,14 59 50,74 249 214,14 49 42,14
1200 185 159,1 86 73,96 257 221,02 66 56,76 300 258 54 46,44
1400 204 175,44 90 77,4 284 244,24 69 59,34 322 276,92 58 49,88

IHpumeyanue

1. PacueTHbIe CpeHETOJOBEIC TEMIIEPAaTyPhl BOJIBI B BOJASHBIX TEINIOBEIX ceTsx 65, 90, 110 °C
COOTBETCTBYIOT TeMIlepaTypHbIM rpadukam 95-70, 150-70, 180-70 °C;

2. IlpoMexxyTo4YHbIE 3HaYEHHsI HOpMaM IUIOTHOCTH TEIUIOBOTO IMOTOKA CIEAYeT ONpeNeIsiTh
UHTEPIOJISALUEH.

Ta6auna 6.9. Hopma njI0THOCTH TeNnJIOBOro NOTOKA MPH YK cJje YacoB padoThl B roj 0oJiee
5000(CHulI 2.04.14-88)

Tpy6onpoBoa
TOAKOIMii ‘ 00paTHbIi MOJAFOIHIT ‘ o0paTHbIii ‘ MOJAFOIHIT ‘ o0paTHbIii
CpenHeronoBasi TeMnepaTrypa TemiaoHocures, °C
65 50 90 50 110 50
Yci10BHBII IPOXO/
TpyoOnpoBoaa, MM s . . N s s
'XE -kE -kE -kE -XE -XE
: | 2|z ||z || 2|z z2z]|¢%
@ E = E @ E @ E @ E @ E
£ £ £ £ £ £
] Z £ & 7] 7]
25 16 13,76 11 9,46 23 19,78 10 8,6 28 24,08 9 7,74
30 17 14,62 12 10,32 24 20,64 11 9,46 30 25,8 10 8,6
40 18 15,48 13 11,18 26 22,36 12 10,32 32 27,52 11 9,46
50 20 17,2 14 12,04 28 24,08 13 11,18 35 30,1 12 10,32
65 23 19,78 16 13,76 34 29,24 15 12,9 40 344 13 11,18
80 25 21,5 17 14,62 36 30,96 16 13,76 44 37,84 14 12,04
100 28 24,08 19 16,34 41 35,26 17 14,62 48 41,28 15 12,9
125 31 26,66 21 18,06 42 36,12 18 15,48 50 43 16 13,76
150 32 27,52 22 18,92 44 37,84 19 16,34 55 47,3 17 14,62
200 39 33,54 27 23,22 54 46,44 22 18,92 68 58,48 21 18,06
250 45 38,7 30 25,8 64 55,04 25 21,5 77 66,22 23 19,78
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Tpy6onposox
oAU 00paTHbIi NOAAKO U o0paTHBbIi NOAAIO M I 00paTHBIN
CpenHeroioBasi TeMnepaTypa Tenjaonocurels, °C
65 50 90 50 110 50
YcioBHbII Ipoxoa

TpyGonpoBoa, MM . s s s _ _

= = = = = =

z T | oz T | oz T | oz T | oz T | oz =

& | 3| & | 3| & | 3| & | 3 |& | 3 |&] 3

£ % % % £ £

Z & & & Z Z
300 50 43 33 28,38 70 60,2 28 24,08 84 72,24 25 215
350 55 47,3 37 31,82 75 64,5 30 25,8 94 80,84 26 22,36
400 58 49,88 38 32,68 82 70,52 33 28,38 101 86,86 28 24,08
450 67 57,62 43 36,98 93 79,98 36 30,96 107 92,02 29 24,94
500 68 58,48 44 37,84 98 84,28 38 32,68 117 100,62 32 27,52
600 79 67,94 50 43 109 93,74 41 35,26 132 113,52 34 29,24
700 89 76,54 55 47,3 126 108,36 43 36,98 151 129,86 37 31,82
800 100 86 60 51,6 140 120,4 45 38,7 163 140,18 40 34,4
900 106 91,16 66 56,76 151 129,86 54 46,44 186 159,96 43 36,98
1000 117 100,62 71 61,06 158 135,88 57 49,02 192 165,12 47 40,42
1200 144 123,84 79 67,94 185 159,1 64 55,04 229 196,94 52 44,72
1400 152 130,72 82 70,52 210 180,6 68 58,48 252 216,72 56 48,16

IIpumeuanue

PacuerHpIe cpemHETOIOBBIE TEMITEPaTyphl BOJBI B BOISHBIX TEILUTOBBIX ceTsax 65, 90, 110 °C
COOTBETCTBYIOT TeMIiepaTypHbIM Tpaduram 95-70, 150-70, 180-70 °C.

[IpomexyTouHBIE 3HAUEHHS] HOpMaM IJIOTHOCTH TEMJIOBOTO MOTOKA CJEIyeT ONpPeIesaTh
HMHTEPIIOJIALUEH.

2.5. Hopma nnoTHOCTM TennoBoro NOToKa Yepes

N30JINPOBaHHYI MOBEPXHOCTb TPYOGONpPOBOAOB NpMU

ABYXTPYOHOM noa3eMHON 6ecKaHaribHOM NMpokKnazke
BOASHbIX TEMNNOBbIX CeTEMN.

Ta6auna 6.10. HopMa mJI0THOCTH TENJIOBOI0 MOTOKA NPH 4KcIe YacoB padotsl B rog 5000 n
menee (CHull 2.04.14-88)

YcaoBHbII Tpyb6onposon
:p();()ll NOAATOLIHI o0paTHbIii ‘ MOAAKO LM I ‘ o0paTHbIii
pyOonpoBoja,
MM CpenHerooBasi TeMneparypa TemioHocures, °C

65 50 90 50

Br/m | kkan/(u*m) | Br/m | kkan/(a*m) | Br/m | kkaa/(u*m) | Br/m | kkau/(4*m)
25 36 (30,96 27 23,22 48 (41,28 26 |22,36
50 44 137,84 34 (29,24 60 |51,6 32 |27,52
65 50 |43 38 (32,68 67 |57,62 36 |30,96
80 51 43,86 39 (33,54 69 59,34 37 |31,82
100 55 47,3 42 136,12 74 63,64 40 (34,4
125 61 |52,46 46 39,56 81 |69,66 44 137,84
150 69 (59,34 52 44,72 91 |78,26 49 42,14
200 77 166,22 59 |50,74 101 [86,86 54 |46,44
250 83 |71,38 63 [54,18 111 |95,46 59 |50,74
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YciaoBHbIi Tpy6onpoBox
Tpoxon oAU 00paTHBIH NOAAKOIIHIA o0paTHbIi
TpyOonpoBoaa,
MM CpenHeroioBasi TeMnepaTypa Tenjaonocurels, °C

65 50 90 50

Br/m | kkaa/(a*m) | Br/m | kkaua/(u*m) | Br/M | kkaa/(a*m) | BT/Mm | kkaa/(a*m)
300 91 [78,26 69 59,34 122 {104,92 64 |55,04
350 101 [86,86 75 |645 133 [114,38 69 59,34
400 108 (92,88 80 |68,8 140 (120,4 73 |62,78
450 116 [99,76 86 |73,96 151 {129,86 78 67,08
500 123 [105,78 91 |78,26 163 [140,18 83 |71,38
600 140 [120,4 103 |88,58 186 [159,96 94 80,84
700 156 [134,16 112 96,32 203 |174,58 100 |86
800 169 [145,34 122 104,92 226 |194,36 109 |93,74

IHpumeyanue

K
1. PacueTHbIe CpemHETONOBEIC TEMIEpaTyphl BOIBI B BOJISHBIX TEIUIOBHIX ceTax 65, 90 °C
COOTBETCTBYIOT TeMIlepaTypHbIM rpadukam 95-70, 150-70 °C;

2. IlpoMexxyToYHbIE 3HaYEeHHMsI HOpMaM IUIOTHOCTH TEIUIOBOTO MOTOKA CJIEAYyeT ONpeNesiTh
UHTEPIOJISLAEH.

Tabauna 6.11. HopMa mi1oTHOCTH TeNJI0BOI0 MOTOKA NMPHU YHCJIe 4YacOB PadoThI B roj 0oJ1ee
5000(CHulI 2.04.14-88)

YcaoBHbIH TpybonpoBoa
:pOXOll NOoAAKO U o0paTHbIH ‘ MO0 ‘ o0paTHbIit
pybomnpoBoaa,
MM CpenHerooBasi TeMnepaTypa Tenjaonocureds, °C

65 50 90 50

B1/m | kkaa/(a*m) | Br/m | kkaua/(u*m) | Br/m | kkaa/(a¥*m) | BT/m | kkaa/(a*m)
25 33 |28,38 25 |215 44 137,84 24 20,64
50 40 (344 31 |26,66 54 146,44 29 |24,94
65 45 (38,7 34 29,24 60 |51,6 33 28,38
80 46 39,56 35 30,1 61 |52,46 34 |29,24
100 49 (42,14 38 32,68 65 |559 35 (301
125 53 [45,58 41 (35,26 72 161,92 39 33,54
150 60 |[51,6 46 39,56 80 (68,8 43 36,98
200 66 [56,76 50 |43 89 (76,54 48 41,28
250 72 161,92 55 |47,3 96 82,56 51 43,86
300 79 67,94 59 |50,74 105 (90,3 56 48,16
350 86 |73,96 65 |559 113 (97,18 60 [51,6
400 91 |78,26 68 |58,48 121 |104,06 63 |54,18
450 97 83,42 72 161,92 129 [110,94 67 |57,62
500 105 {90,3 78 |67,08 138 [118,68 72 161,92
600 117 |100,62 87 |74,82 156 [134,16 80 |68,8
700 126 |108,36 93 |79,98 170 [146,2 86 |73,96
800 140 [120,4 102 |87,72 186 [159,96 93 |79,98

IIpumeyanue

K
1. PacueTHble CpelHErOZ0BbIE TEMIIEPaTyphl BOJbI B BOJSHBIX TeIUIOBHIX ceTsx 65, 90 °C
COOTBETCTBYIOT TeMIieparypHbiM rpadukam 95-70, 150-70 °C;

2. HpOMe)KyTO‘lHI)IC 3HA4YCHUS HOPMaM IUIOTHOCTU TEIIJIOBOI'O MOTOKa CJIACAYET ONPECACIIATH
PIHTGpHOHHL[I/ICﬁ;
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3. Tlpu nprMeHEeHHH B Ka4eCTBE TEIUIOM3O0JISILIMOHHOIO CJIOSI IEHOMOINypeTaHa, GeHOIbHOTO

noporuiacta ®JI, nojauMepOeTOHA 3HAYCHHUSI HOPM TUIOTHOCTH CJIE/YET ONPEACISITh C yYETOM
koapdunuenta K2, npuBeIecHHOTO B TA0JIUIE HUKE.

2.6. Hopma NNOTHOCTM TennoBOro NOTOKa Yyepes
NOBEPXHOCTb U30NALUN TPyOOoNpoBOAOB ABYXTPYOHbIX

BOASHbLIX TEMNOBbLIX CeTen Npu NpoKnaake B HEMPOXOAHbIX
KaHarnax u nog3eMHoun 6eckaHanbHOM NpoKnaake

1997 rona - 3menenus saecennrie B CHull 2.04.14-88* nmocranosnernem ['occtpost Poccnu ot 29.12.97 1.

Ne 18-80

[Mocranosnenue I'occtpost Poccuu ot 29.12.97 r. Ne 18-8006 nsmenennu k CHull 2.04.14-88

Tab6umuua 6.12. Hopma n10THOCTH TeNJIOBOI0 MOTOKA TPYOONPOBO/0B NPH YHCJIe YACOB PadoThI

B roa 5000 u menee

Tpybonposoa
Hoparommii O0parHbIii Hoxarommui ‘ O0patHbIii ‘ Honarommii ‘ OOparHbIii
CpennerogoBasi TeMrepaTypa TelnI0HOCHTeJIst
Veronmuii 65 50 90 50 110 50
auameTp
TpyOonpoBoaa, MM ;; ;; ;5: ;5: E E
z | 2|z || | &| =z |2z |¢2|:z z
s 5| 2| 5| & |5 2|5 |&|3 &3
Z £ £ £ Z Z
25 15 12,9 10 8,6 22 18,92 10 8,6 26 22,36 9 7,74
30 16 13,76 11 9,46 23 19,78 11 9,46 28 24,08 10 8,6
40 18 15,48 12 10,32 25 215 12 10,32 31 26,66 11 9,46
50 19 16,34 13 11,18 28 24,08 13 11,18 34 29,24 12 10,32
65 23 19,78 16 13,76 32 27,52 14 12,04 40 344 13 11,18
80 25 215 17 14,62 35 30,1 15 12,9 43 36,98 14 12,04
100 28 24,08 19 16,34 39 33,54 16 13,76 48 41,28 16 13,76
125 29 24,94 20 17,2 42 36,12 17 14,62 52 44,72 17 14,62
150 32 27,52 22 18,92 46 39,56 19 16,34 55 473 18 15,48
200 41 35,26 26 22,36 55 47,3 22 18,92 71 61,06 20 17,2
250 46 39,56 30 258 65 55,9 25 215 79 67,94 21 18,06
300 53 45,58 34 29,24 74 63,64 27 23,22 88 75,68 24 20,64
350 58 49,88 37 31,82 79 67,94 29 24,94 98 84,28 25 21,5
400 65 55,9 40 34,4 87 74,82 32 27,52 105 90,3 26 22,36
450 70 60,2 42 36,12 95 81,7 33 28,38 115 98,9 27 23,22
500 75 64,5 46 39,56 107 92,02 36 30,96 130 1118 28 24,08
600 83 71,38 49 42,14 119 102,34 38 32,68 145 1247 30 25,8
700 91 78,26 54 46,44 139 119,54 41 35,26 157 135,02 33 28,38
800 106 91,16 61 52,46 150 129 45 38,7 181 155,66 36 30,96
900 117 100,62 64 55,04 162 139,32 48 41,28 199 171,14 37 31,82
1000 129 110,94 66 56,76 169 145,34 51 43,86 212 182,32 42 36,12
1200 157 135,02 73 62,78 210 180,6 55 47,3 255 2193 46 39,56
1400 173 148,78 7 66,22 241 207,26 59 50,74 274 235,64 49 42,14
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IIpumeuyanue

K
1. PacueTHbIEe CpEIHEr00BBIC TEMIIEPATyPhI BOIBI B BOASHBIX TEIIOBBIX ceTsax 65; 90; 110 °C
COOTBETCTBYIOT TeMIlepaTypHbIM rpadukam 95-70 C; 150-70; 180-70 °C;

2. TIpomexyTOUHBIC 3HAYCHHS HOPM IUIOTHOCTH TEIUIOBOTO MOTOKA CICIYET ONPEACISITh
MHTEPIOJIALUEH.

Ta6umua 6.13. Hopma n10THOCTH TeMJIOBOT0 MOTOKA TPYOONPOBO/I0B NPH YHCJIE YACOB Pad0THI
B roja 6o.Jiee 5000

YciaoBHbIH Tpy6onpoBox
prﬁg::;r::;)a, - IMoxarommi OopaTHbIi Toxarommii I OopaTHbIi ‘ Toparommii ‘ OopaTHbIH
CpenHeronoBasi TeMnepaTypa TenJI0HOCHTEJIsI
65 50 90 50 110 50

|z || &g | 2| &| =z || z|¢z/|¢:2]|:

| S| & | F | &| 5| & |5 |&|F | &3

Z Z Z £ Z Z

25 14 12,04 9 7,74 20 17,2 9 7,74 24 20,64 8 6,88
30 15 12,9 10 8,6 20 17,2 10 8,6 26 22,36 9 7,74
40 16 13,76 11 9,46 22 18,92 11 9,46 27 23,22 10 8,6
50 17 14,62 12 10,32 24 20,64 12 10,32 30 25,8 11 9,46
65 20 17,2 13 11,18 29 24,94 13 11,18 34 29,24 12 10,32
80 21 18,06 14 12,04 31 26,66 14 12,04 37 31,82 13 11,18
100 24 20,64 16 13,76 35 30,1 15 12,9 41 35,26 14 12,04
125 26 22,36 18 15,48 38 32,68 16 13,76 43 36,98 15 12,9
150 27 23,22 19 16,34 42 36,12 17 14,62 47 40,42 16 13,76
200 33 28,38 23 19,78 49 42,14 19 16,34 58 49,88 18 15,48
250 38 32,68 26 22,36 54 46,44 21 18,06 66 56,76 20 17,2
300 43 36,98 28 24,08 60 51,6 24 20,64 71 61,06 21 18,06
350 46 39,56 31 26,66 64 55,04 26 22,36 80 68,8 22 18,92
400 50 43 33 28,38 70 60,2 28 24,08 86 73,96 24 20,64
450 54 46,44 36 30,96 79 67,94 31 26,66 91 78,26 25 215
500 58 49,88 37 31,82 84 72,24 32 27,52 100 86 27 23,22
600 67 57,62 42 36,12 93 79,98 35 30,1 112 96,32 31 26,66
700 76 65,36 47 40,42 107 92,02 37 31,82 128 110,08 31 26,66
800 85 731 51 43,86 119 102,34 38 32,68 139 119,54 34 29,24
900 90 77,4 56 48,16 128 110,08 43 36,98 150 129 37 31,82
1000 100 86 60 51,6 140 120,4 46 39,56 163 140,18 40 34,4
1200 114 98,04 67 57,62 158 135,88 53 45,58 190 163,4 44 37,84
1400 130 111,8 70 60,2 179 153,94 58 49,88 224 192,64 48 41,28

IIpumeyanue

K
1. PacueTHBIE cpeJHET0/10BBIE TEMIIEPATyphl BOABI B BOASHBIX TEILUIOBHIX ceTsx 65; 90; 110 °C
COOTBETCTBYIOT TeMIieparypHbimM rpadukam 95-70 C; 150-70; 180-70 °C;

2. IIpomexxyTodHBIC 3HAYCHHS HOPM IUIOTHOCTH TEIUIOBOTO IMOTOKA CICIYET ONpPEACIATh
MHTEPIOJIALHEH.
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2.7. Hopma nnoTHOCTM TensIoBOro nNoToka npu
pacnonoxeHun o6opyaoBaHUA U TPy6oNpoBOAOB Ha
OTKPbLITOM BO3ayXxe

Ta6auna 6.14. HopMbI IJIOTHOCTH TEMJIOBOT0 MOTOKA NMPH PACHOJI0KeHUH 000Py10BAHUS H
TPYOONPOBOI0B HA OTKPBITOM BO31yXe U YMCJIOM padoThl B roj 6osiee 5000 u.

Cpeausisi TemnepaTypa Temjionocurels, °C
20 50 100 150 200 250 300
Yc10BHBII TPOX0] =) =) = = = = =
Tpyomposoaa, MM | - 5 = s = 5 = 5 = 5 = 5 = 5
E| 5| & |52 |5 |8 |5 &85 &8 |5|&]3
Z £ £ £ Z Z £
15 3 2,58 8 6,88 16 | 13,76 | 24 | 2064 | 34 |2924 | 45 38,7 55 47,3
20 4 3,44 9 7,74 18 | 1548 | 28 | 2408 | 38 |3268| 49 |4214| 61 |5246
25 4 3,44 11 9,46 20 17,2 30 25,8 42 | 36,12 | 54 | 46,44 | 66 | 56,76
40 5 4,3 12 | 1032 | 24 |2064| 36 |3096| 48 |4128| 62 |5332| 77 | 66,22
50 6 5,16 14 | 12,04 | 25 215 38 |3268| 52 |44,72| 66 |56,76 | 83 | 71,38
65 7 6,02 15 12,9 29 2494 | 44 | 3784 | 58 |4988| 75 64,5 92 | 79,12
80 8 6,88 17 | 1462 | 32 |2752| 47 |4042| 62 |5332| 80 68,8 99 | 85,14
100 9 7,74 19 | 16,34 | 35 30,1 52 | 44,72 69 |[5934| 88 | 7568 | 109 | 93,74
125 10 8,6 22 | 18,92 | 40 34,4 57 | 49,02 75 64,5 99 | 8514 | 121 (104,06
150 11 9,46 24 | 2064 | 44 |3784| 62 ([5332| 83 |7138| 109 | 93,74 | 133 |114,38
200 15 12,9 30 25,8 53 | 4558 | 75 64,5 99 | 8514 | 129 |110,94| 157 |[135,02
250 17 | 1462 | 35 30,1 61 | 5246 | 86 | 7396 | 112 |96,32 | 145 | 124,7 | 174 |149,64
300 20 17,2 40 344 68 |5848 | 96 |8256 | 126 [108,36| 160 | 137,6 | 194 |166,84
350 23 [ 19,78 | 45 38,7 75 645 | 106 | 91,16 | 138 |118,68| 177 |152,22| 211 |181,46
400 24 12064 | 49 |4214| 83 |7138| 115 | 98,9 | 150 129 191 |164,26| 228 |196,08
450 27 | 2322 | 53 |4558 | 88 | 7568 | 123 [105,78| 160 | 137,6 | 204 |17544| 244 |209,84
500 29 | 2494 | 58 4988 | 96 |8256| 135 |116,1 | 171 |147,06| 220 | 189,2 | 261 |224,46
600 34 | 2924 | 66 |56,76 | 110 | 94,6 | 152 |130,72| 194 |166,84| 248 |213,28| 294 |252,84
700 39 3354 | 75 64,5 | 122 |104,92| 169 |14534| 214 |184,04| 273 |234,78| 323 |277,78
800 43 | 3698 | 83 |7138| 135 | 116,1 | 172 |147,92| 237 |203,82| 301 |258,86| 355 | 305,3
900 48 | 41,28 | 92 | 7912 | 149 |128,14| 205 | 176,3 | 258 |221,88| 328 |282,08| 386 |331,96
1000 53 | 4558 | 101 | 86,86 | 163 |140,18| 223 |191,78| 280 | 240,8 | 355 | 305,3 | 418 |359,48
Kpusonuneiinsie 5 43 28 24,08 44 37,84 57 49,02 69 59,34 85 73,1 97 83,42
HOBEPXHOCTH OoJtee
1022 mm 1 rtockue

. IIpumeuanue
o
[IpoMmexxyToUHBIC 3HAYCHHS HOPM IUIOTHOCTH TEIIOBOTO TOTOKA CIEAYET OMpPEACIATh
HMHTEPIOJISLHEH.
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Ta6auna 6.15. Hopma nJ10THOCTH TeNJI0BOI0 MOTOKA NPH PACIOJI0KEeHHUU 000Py10BaHUS U
TPYOONPOBOI0B HA OTKPHLITOM BO3/IyXe 1 Yucje 4acoB padotsl B roa 5000 4 u MeHee

Cpennsisi TeMnepaTtypa Temjionocures, °C
20 50 100 150 200 250 300

Yci10BHBII IPOX0J = = = = = = =

TPyGonpoBona, MM | = z E z E z Z z Z z £ z £ z

3 & |58 5|8 5|5 85583

£ = Z Z £ £ Z
15 4 3,44 9 7,74 18 | 1548 | 28 |24,08| 38 |3268| 48 |4128| 61 | 5246
20 5 43 11 9,46 21 | 18,06 | 31 |2666| 43 |3698| 54 |4644| 67 | 57,62
25 5 43 12 (1032 | 23 | 1978 | 34 |2924 | 47 |4042| 60 51,6 74 | 63,64
40 7 6,02 15 12,9 27 | 2322 | 40 34,4 54 | 4644 | 71 |6106| 86 | 73,96
50 7 6,02 16 |13,76 | 30 258 44 | 3784 | 58 |4988| 75 64,5 93 | 79,98
65 8 6,88 19 (1634 | 34 |2924| 50 43 67 | 5762 | 85 73,1 | 104 | 89,44
80 9 7,74 21 | 18,06 | 37 |3182| 54 |4644| 71 |6106| 92 | 7912 | 112 | 96,32
100 11 9,46 23 | 19,78 | 41 |3526| 60 51,6 80 68,8 | 101 | 86,86 | 123 |105,78
125 12 |1032| 26 |2236| 46 |3956| 66 |56,76 | 88 |7568| 114 | 98,04 | 138 |[118,68
150 15 12,9 29 | 2494 | 52 |4472| 73 |62,78| 97 |8342| 126 |108,36| 152 (130,72
200 18 |1548 | 36 |309 | 63 |5418| 89 | 7654 | 117 |100,62| 151 |129,86| 181 |155,66
250 21 | 18,06 | 40 344 72 61,92 | 103 | 8858 | 132 |113,52| 170 | 146,2 | 203 |174,58
300 25 215 48 | 4128 | 83 | 71,38 | 115 | 98,9 | 149 |128,14| 189 |162,54| 228 |196,08

350 29 | 2494 | 54 | 4644 92 | 7912 | 127 |109,22| 164 |141,04| 209 |179,74| 250 215
400 31 | 26,66 | 60 51,6 | 100 86 139 |119,54| 178 |153,08| 226 |194,36| 271 |233,06
450 34 12924 | 66 |56,76 | 108 | 92,88 | 149 |128,14| 191 |164,26| 244 |209,84| 290 | 249,4
500 37 | 3182 72 |6192| 117 |100,62| 162 |139,32| 206 |177,16| 264 |227,04| 311 |267,46
600 44 13784 | 82 |7052 | 135 |116,1| 185 | 159,1 | 236 |202,96| 299 |[257,14| 354 |304,44
700 49 | 42,14 | 94 |8084 | 151 |129,86| 205 | 176,3 | 262 |22532| 331 (284,66 390 | 3354
800 55 47,3 | 105 | 90,3 | 168 |144,48| 228 |196,08| 290 | 249,4 | 367 [315,62| 431 |370,66
900 62 |5332| 116 | 99,76 | 185 | 159,1 | 251 |215,86| 318 |273,48| 399 |343,14| 471 |405,06
1000 68 | 58,48 | 127 |109,22| 203 |174,58| 273 |234,78| 345 | 296,7 | 435 | 374,1 | 510 | 438,6
Kpusonuueiinsie 21 18,06 36 30,96 58 49,88 72 61,92 89 76,54 | 109 | 93,74 | 125 | 107,5

MOBEPXHOCTH OoJ1ee
1022 MM ¥ mI0CKHE
IIpumeyanue

IIpoMexxyToUHBIE 3HAYEHHWS HOPM IUIOTHOCTH TEILIOBOTO TMOTOKA CIIEAYET OIMpPEIeIsATh
MHTEPIOJIALNEH.
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2.8. Hopma nNfIOTHOCTM TennoBOro NOTOKa Npw
pacnonoxeHun obopyaoBaHnsa n TpyoonpoBoaoB B
nomMeLleHUn U TOHHene

Ta6auna 6.16. HopMa njI0OTHOCTH TENJIOBOI0 MOTOKA MPH PACHOJI0KEHHU 000PY/10BAHUS U
TPYOONPOBOI0B B MOMENIEHUH U YHCcJIe padoThl B roj 6oJiee 5000 u

K

Cpeausisi TemnepaTypa Temjionocurels, °C
50 100 150 200 250 300
Yci10BHBI IPOX0X =) =) = = = =
Tpybonposona, M| - - 5 = 5 = 5 = 5 = 5 = 5
E| S| & |5 & | 5| & |5 |& |5 |& |3
Z Z £ £ Z £
15 6 5,16 14 | 12,04 | 22 |1892| 32 |2752| 42 |3612| 53 | 4558
20 7 6,02 16 | 13,76 | 26 |2236| 36 |309 | 46 |3956| 58 | 49,88
25 8 6,88 19 | 1634 | 28 | 2408 | 39 |3354| 51 |438| 63 | 54,18
40 10 8,6 21 | 18,06 | 33 |2838| 46 |3956 | 59 |50,74| 74 | 63,64
50 10 8,6 22 11892 | 35 30,1 49 | 42,14 | 64 |5504| 79 | 6794
65 12 | 1032 | 26 | 2236 | 40 344 55 47,3 72 161,92 | 90 774
80 13 | 11,18 | 28 | 2408 | 43 |3698| 59 |50,74 7 6,02 95 81,7
100 14 | 1204 | 31 | 2666 | 48 |4128| 65 55,9 84 | 72,24 | 104 | 89,44
125 17 | 1462 | 35 30,1 53 | 4558 | 72 [6192| 94 |8084| 116 | 99,76
150 19 | 16,34 | 39 |3354| 58 |4988| 78 |67,08| 104 | 89,44 | 128 |110,08
200 23 | 19,78 | 47 | 4042 | 70 60,2 94 |8084 | 124 |106,64| 151 |129,86
250 27 | 2322 | 54 |4644| 80 68,8 | 106 | 91,16 | 139 |11954| 169 |145,34
300 31 | 2666 | 62 |5332| 90 77,4 | 119 |102,34| 154 |132,44| 186 |159,96
350 35 30,1 68 | 5848 | 99 |8514| 131 |112,66| 170 | 1462 | 205 | 176,3
400 38 |3268| 74 |6364| 108 |92,88 | 142 [122,12| 184 |158,24| 221 |190,06
450 42 | 3612 | 81 | 6966 | 116 | 99,76 | 152 |130,72| 196 |168,56| 235 | 202,1
500 46 | 3956 | 87 | 7482 | 125 | 107,5| 164 |141,04| 211 |181,46| 253 |217,58
600 54 | 46,44 | 100 86 143 |122,98| 186 |(159,96| 238 |204,68| 285 | 2451
700 59 | 50,74 | 111 | 9546 | 159 ([136,74| 205 | 176,3 | 262 |22532| 313 |269,18
800 67 | 57,62 | 124 |106,64| 176 |151,36| 226 |194,36| 290 | 249,4 | 344 |295,84
900 74 | 63,64 | 136 |116,96| 193 |16598| 247 |212,42| 316 |271,76| 374 |321,64
1000 82 | 7052 | 149 |128,14| 210 | 180,6 | 286 |24596| 342 |294,12| 405 | 3483
Kpusosnuueiinsie 23 19,78 40 34,4 54 46,44 66 56,76 83 71,39 95 81,7
MIOBEPXHOCTH OoJ1ee
1022 mm 1 Tutockue
IIpumeuanue

1. Ipumeuanwue: 1. [Ipu pacnonoKeHUU U30JIMPYEMBIX TIOBEPXHOCTESH B TOHHENISIX K HOPMaM
IUIOTHOCTH CJIeAyeT BBOAUTH K03 durment 0,85;

2. 2. TIpoMexXyTOYHbIC 3HAYCHHUS HOPM IUIOTHOCTH TEIUIOBOIO IMOTOKA CJIEAYET OMPEACisiTh
HHTEPIOJISILIUEH.
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HOpMLI TCIUIOBBIX IMMOTCPH

Ta6auna 6.17. Hopma NJI0THOCTH TeNJI0BOI0 MOTOKA NPH PACIO0JI0KEeHHU 000PY10BaHUSI U
TPYOONPOBOI0B B MOMeIIEeHUN U TOHHEJIe M YucJie 4acoB padoTsl B rojx 5000 u u menee

Cpennsisi TeMnepaTtypa Temjionocures, °C
50 100 150 200 250 300
Yci10BHBII IPOX0 = = = = = =
PoonpororLMM| = | E 2 | E |z | E |z | E| 2| 2|z &
s 5| &3 |25 2|5 |&8|F]&8]3
£ £ Z Z £ Z
15 7 6,02 16 | 13,76 | 25 215 35 30,1 46 | 39,56 | 58 | 49,88
20 8 6,88 18 [ 1548 | 28 | 2408 | 39 |3354| 51 |4386| 64 | 5504
25 9 7,74 20 17,2 31 | 2666 | 43 |3698| 56 |4816| 70 60,2
40 10 8,6 23 | 19,78 | 37 |3182| 51 |4386| 66 |56,76| 82 | 7052
50 12 |1032| 26 |2236| 39 |3354| 54 |4644| 71 |6106| 88 | 75,68
65 14 | 12,04 | 30 258 46 | 3956 | 62 |[5332| 81 |6966| 99 | 8514
80 16 |13,76 | 33 | 2838 | 50 43 67 |5762| 86 |7396| 106 | 91,16
100 18 1548 | 36 | 3096 | 55 47,3 74 16364 | 95 81,7 | 117 (100,62
125 20 17,2 41 | 3526| 62 |[5332| 82 |7052| 108 |92,88 | 132 |[113,52
150 22 1892 | 45 38,7 68 [5848 | 91 | 7826 | 119 |102,34| 145 | 1247
200 29 | 2494 | 56 |4816| 82 | 70552 | 110 | 94,6 | 143 |122,98| 173 |148,78
250 34 12924 | 65 55,9 94 18084 | 124 |106,64| 161 [138,46| 194 |166,84
300 38 |3268| 74 |6364| 106 |91,16 | 139 |119,54| 180 | 154,8 | 216 |185,76
350 42 13612 | 82 | 7052 | 118 |101,48| 154 |132,44| 198 |170,28| 239 |205,54
400 48 | 41,28 | 90 77,4 | 130 | 111,8| 168 |144,48| 215 | 1849 | 259 |222,74
450 51 | 4386 | 98 |84,28| 138 |118,68| 180 | 1548 | 233 |200,38| 278 |239,08
500 57 49,02 | 106 | 91,16 | 150 129 194 |166,84| 251 [215,86| 298 |256,28
600 65 559 | 122 |104,92| 172 |147,92| 222 |190,92| 286 |24596| 338 |290,68
700 73 | 62,78 | 136 |116,96| 191 |164,26| 247 |212,42| 315 | 270,9 | 374 (321,64
800 82 | 7052 | 152 |130,72| 212 |182,32| 274 |235,64| 349 |300,14| 412 (354,32
900 91 | 78,26 | 167 |143,62| 234 |201,24| 300 258 382 |328,52| 450 387
1000 100 86 183 |157,38| 254 |(218,44| 326 |280,36| 415 | 356,9 | 489 |420,54
KpuBosmneiinpie 29 24,96 50 43 68 58,48 84 72,24 | 106 | 91,16 | 121 |104,06
MIOBEPXHOCTH OoJ1ee
1022 MM ¥ m10CKHE

r IIpumeuanue
1. HpI/I PacnoIOKCHUU U30JIUPYCEMBIX HOBerHOCTeﬁ B TOHHCJISIX K HOpMaM INIOTHOCTH CIICAYET

BBOAUTH KO3 durment 0,85;

2. TIpomMexxyTOUHBIC 3HAYCHHS HOPM IUIOTHOCTH TEILUIOBOTO IMOTOKA CJIELYET OMPEACIISITh
MHTEPIOJIALNEH.

2.9. HopmMbl NNOTHOCTU TENJIOBOro NoToka obopyaoBaHusA
M TPyoOonpoBoAOB C NOSMOXUTENbHbLIMU TEMMNepaTypamMu npu
pacnonoXxeHnn Ha OTKPbITOM BO3A4yXe

2003 roga - CHull 41-03-2003 TermoBast H30s1us 000pyI0BaHUS H TPYOOIIPOBOIOB

CHull 41-03-2003
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HOpMI)I INIOTHOCTHU TCILIOBOI'O ITOTOKA

Tadauua 6.18. HopMbI IJIOTHOCTH TEMJI0BOI0 NMOTOKA 000PYA0BAHUSA M TPYOONIPOBOIOB €

MOJI0KUTEJIbHBIMH TEMIIEPATYPAMM IPU PACIOJIOKEHHH HA OTKPHITOM BO3yXe M YHCJ/Ie YACOB

HpI/IMe‘IaHI/Ie - HpOMe)KyTO‘IHLIG 3Ha4YCHUA HOPM TCIJIOBOI'O MOTOKA CJICAYCT OINPCACIIATh

HMHTEPIOISLHEH.

padoTtsI 60s1ee 5000
Yci10BHBI Temnepartypa Temsionocurens, °C
:E;;‘;’lfpoma’ 20 ‘50 ‘100 ‘150 200 ‘250 ‘300 ‘350 ‘400 450 500 550 600
MM IIJI0THOCTH TEMJIOBOTO MOTOKA, BT/M2
15 4 9 17 25 35 |45 56 68 81 94 109 124 140
20 4 10 19 28 39 50 62 75 89 103 119 135 152
25 5 11 20 31 42 54 |67 81 95 111 128 145 163
40 5 12 23 3% |47 60 75 90 106 123 142 161 181
50 5 14 26 38 51 66 81 98 115 133 153 173 195
65 7 16 29 43 58 74 |90 108 |127 147 169 191 214
80 8 17 31 46 62 78 96 115 |135 156 179 202 226
100 9 19 34 50 67 85 104 |124 |146 168 192 217 243
125 10 21 38 55 74 93 114 |136 159 183 208 235 263
150 1 23 |42 61 80 101|132 |156 [182 209 238 267 298
200 14 28 50 72 95 119 |154 |182 [212 242 274 308 343
250 16 33 57 82 107 [133 |173 |204 |236 270 305 342 380
300 18 39 67 95 124 153 |191 [224 |259 296 333 373 414
350 22 45 77 108 [140 [173 |208 |244 281 320 361 403 446
400 25 49 84 117 [152 |187 |223 |262 |301 343 385 430 476
450 27 54 91 127 163 200 [239 |280 322 365 410 457 505
500 30 58 98 136 [175 [215 |256 |299 343 389 436 486 537
600 34 67 112|154 |197 |241 |286 333 [382 432 484 537 593
700 38 75 124 170 |217 |264 |313 364 |416 470 526 583 642
800 43 83 137 188 [238 |290 |343 |397 |[453 511 571 633 696
900 47 91 150 [205 |259 |315 |372 |430 [490 552 616 681 749
1000 52 100 [163 [222 |281 [340 |400 |463 |527 592 660 729 801
1400 70 133 [215 |291 |364 [439 |514 |591 |670 750 833 918 1098
Bonee 1400 u | I11OTHOCTH TEMJIOBOTO MTOTOKA, BT/M2
Tiockue 15 27 41 54 66 77 89 100|110 134 153 174 192
TIOBEPXHOCTH

IIpumeuanue

Tadauua 6.19. HopMbI VIOTHOCTH TENJIOBOI0 OTOKA 000pPYA0BAHUA U TPYOOIIPOBOIOB ¢

MOJIOKUTEJIbHBIMHU TEMIIEPATYPAMHM NIPH PACIOJI0KEHUN HA OTKPBITOM BO3IyXe M YHCJe YaCOB
padornl 5000 u MeHee

YenoBHbIi Temnepartypa TenoHocures, °C

:g;)g;fposona, 20 |50 [0 [150 [200 250 [s00 [350 [400 [450 [500 [550 [600
MM I110THOCTH TEILUIOBOr0 MOTOKA, BT/M2

15 4 10 18 28 38 49 61 74 87 102 117 133 150
20 5 11 21 31 42 54 67 81 96 112 128 146 164
25 5 12 23 34 46 59 73 88 104 120 138 157 176
40 6 14 26 39 52 67 82 99 116 135 154 174 196
50 7 16 29 43 57 73 90 107 126 146 167 189 212
65 8 18 33 48 65 82 100 120 141 162 185 209 234
80 9 20 36 52 69 88 107 128 150 172 197 222 248
100 10 22 39 57 76 96 116 139 162 187 212 239 267

309



HOpMLI TCIUIOBBIX IMMOTCPH

YciaoBHbIH Temnepartypa TemioHocurens, °C

;‘Il:;’g;’gpomm, 20 |50 [100 150 [200 [250 [300 [350 400 [450 [500 [550 |600
MM ILi1oTHOCTH TEIIOBOTO NMOTOKA, BT/M2

125 12 25 44 63 84 113|137 |162 |189 (216 |245 |276 |307
150 13 27 48 70 92 123|149 |176 |205 (235 |266 |298 |332
200 16 34 59 83 109 |146 |176 |207 |240 |274 |310 |347 |385
250 19 39 67 95 124|166 {199 |234 |270 |307 |346 |387 |429
300 22 44 76 106 {138 {184 {220 |258 {297 |338 380 |424 |469
350 27 54 92 128 |164 202 (241 |282 |324 |368 |413 |460 |508
400 30 60 100 |139 |178 |219 |260 |304 |349 |395 |443 |493 |544
450 33 65 109 150 |192 |235 (280 326 |373 |422 |473 |526 |580
500 36 71 118 |162 |207 |253 {300 349 399 |451 |505 |561 |618
600 42 82 135 |185 |235 |285 338 |391 |447 |504 |563 |624 |686
700 47 91 150 |204 |259 |314 371 |429 |489 |551 |614 |679 |746
800 53 102 |166 |226 |286 |346 |407 |470 |535 |602 |670 |740 |812
900 59 112|183 |248 |312 |377 |443 |511 |581 |652 |725 |800 |877
1000 64 123|199 |269 |339 |408 |479 |552 626 |702 |780 860 |941
1400 87 165 |264 |355 |444 |532 |621 |712 |804 |898 995 |1092 |1193
bosiee 1400 u | ILIOTHOCTH TEILUIOBOTO TIOTOKA, BT/M2

frocKHe 19 (35 |54 |70 (85 |99  [112 125 (141 [158 [174 191 (205
[OBEPXHOCTH

. IIpumeuyanue
sV
HpOMe)KyTOLIHI)Ie 3HAYCHUSA HOPM TCIIJIOBOI'O NOTOKA CJIICAYET OIPEACIIATH I/IHTepHOHHHI/Ieﬁ.

2.10. HopMbl NAIOTHOCTY TeNsOBOro NOTOKa Ans
obopynoBaHua U TpyoonpoBoAOB C NONIOXUTENbHbLIMU
TemMnepaTtypamMu Npu pacnosfioXxXeHnn B nomMeLleHUun

Tabauua 6.20. HopMbl IVIOTHOCTH TENJIOBOI0 NMOTOKA /1JIs1 000pYyA0BaHUsS M TPYOONIPOBOIOB €

MOJIOKUTEILHBIMY TeMIIEPATYPaMH MPH PACHOJIOKEHUH B IOMeEIIeHNH 1 YN CJIe YaCOB PadoThI
0oJ1ee 5000

YcaoBHbrit Temmnepartypa Temionocurens, °C

:;’;g:lfpoma, 50|100]150| 200 250] 300] 350[ 400] 450| 500550 | 600
MM IL1oTHOCTH TEmI0BOTO NMOTOKA, BT/M2

15 6 (14 |23 |33 |43 |54 |66 |79 |93 |107|122|138
20 7 |16 |26 |37 |48 |60 |73 |87 |102|117|134|151
25 8 |18 [28 |40 |52 |65 |79 |94 |110|126(144|162
40 9 (21 |32 |45 |59 |73 |89 |105(122|141|160|180
50 10|23 (36 [50 |64 |80 (96 |114|133|152(173|194
65 12|26 (41 |56 |72 |89 [107|127|147|169(191|214
80 13|28 (44 |60 |77 |95 |114|135|156|179|202|227
100 14|31 (48 |65 |84 |103(124|146|169|193(218|244
125 16|35 (53 |72 |92 |113|136|159|184|210|237|265
150 18|38 (58 |79 |100|123|147|172|199|226|255|285
200 22146 |70 |93 |118|144(172|200|230|262(294|328
250 26|53 |79 |106|134|162(193|224|257|291|327|364
300 29(60 |88 |118|148(179|212|246|281|318|357|396
350 33(66 |97 |129|161(195|230|267|305|344|385|428
400 36(72 |106|139|174|210|247|286|326|368|411|456
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HOpMI)I INIOTHOCTHU TCILIOBOI'O ITOTOKA

YcaoBHbIH Temmneparypa TemnoHocures, °C
;‘;’;’é‘;ﬁ‘pomﬂa’ 50| 100| 150(200[ 250] 30| 350|400 450|500 550 600
MM Il10THOCTH TEIIOBOTO NMOTOKA, BT/M2
450 39|76 [114|150|187|225|264|305|348(392(437|484
500 43184 |123|161(200|241|282|326|370|417|465|514
600 49196 |139|181(225|269|315|363(412|462|515|569
700 55(107(153|200|247|295|344|395|448|502 (558|616
800 61(118(169|220|270|322|376|431|487|546|606 | 668
900 67(130(185|239|294 350|407 |466|527|589 (653|718
1000 74|141]201|259|318|377|438|501|565|631|699|768
1400 99(187(263|337|411|485|561|638| 716|797 (880|964
Bbonee 1400 1 |I1mOTHOCTE TEIIOBOrO OTOKA, BT/M2
fLocKHe 23(41 |56 |69 [82 (94 |106(118|130(141 153|165
IIOBEPXHOCTHU

IIpumeuanue

IIpumeuanue - [IpomexyTouHBIE 3HAUCHHSI HOPM TEIUIOBOTO MOTOKA CJIETyeT ONPEaeIIATh
HUHTEPIIOJIALUEH.

Tadauua 6.21. HopMbI IVIOTHOCTH TEIJIOBOI'0 NMOTOKA 1JIs1 000pyA0BaHUsS M TPYOOIIPOBOIOB ¢
MOJIOKUTEJIbHBIMU TEMIIEPATYPAMH NPH PACHOI0KEHUH B IOMEIIEeHHH H YN CJIe YaCOB padoThl

5000 u menee

YcaoBHbIH Temnepartypa TemioHocurens, °C

:ll)’;ﬁ";fpmm’ 50 |100]150|200|250|300]350]400]450[500[550 [600
MM I[110THOCTH TEMJIOBOTO MOTOKA, BT/M2

15 6 |16 |25 |35 (46 |58 |71 |85 (99 (114|130 |147
20 7 |18 |28 |40 (52 |65 |79 |93 [109|126|143 |161
25 8 |20 |31 |43 |56 |70 |85 |101{118|136|154 |174
40 10 |23 [36 (49 |64 |80 |96 [114|132|152|172 [194
50 11 [25 |40 |54 |70 |87 [105|124|144|165(187 |210
65 13 |29 |45 (62 |79 |98 |118(139|161|184|208 |233
80 14 32 |49 |66 |85 |105(126|148|171|195(221 |247
100 16 |35 (54 |73 |93 [115(137|161|186|212(239 |267
125 18 |39 |60 (81 |103|126|151(176|203|231|261 |291
150 21 |44 |66 |89 [113|138|164|192(221|251|282 |315
200 26 |53 |80 |107|134|163|194|225(258(292|328 |365
250 30 |62 |92 |122|153|185|218|253(290(327|366 |407
300 34 |70 |103|136(170|205|241|279{319|359|402 |446
350 38 |77 |113|149(186|224|263|304|347|391|436 |483
400 42 |85 |123|162|201|242|284|328|373|419|467 |517
450 46 (92 |134|175|217(260|305|351(398(448|498 |551
500 51 |100|144|189(233|279|327|375(426|478|532 |587
600 58 |114|164|214|263|314|367|420(476|533|592 |652
700 65 |127|182|236(290|345|402|460(520|582|645 |710
800 73 |141|202|261|320|379|441|504|568|635|703 |772
900 81 |156(221|285(349|413|479|547(616|687|760 |834
1000 89 |170(241|309|378|447|518|590(663|739|816 |896
1400 120|226 {318 |406|492|580|668 | 758|850|943|1038 (1136
Bonee 1400 u | I110THOCTH TEITOBOTO MOTOKA, BT/M2

fuockue 26 |48 |63 |78 |92 |105|119|132|145|158|171 |190
HOBEPXHOCTH
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HOpMLI TCIUIOBBIX IMMOTCPH

IIpumeuyanue
HpOMe)KyTO‘—IHI:Ie 3HAa4YCHU HOPM TCILUIOBOI'O IMMOTOKA CICAYET OINPCACIIATH HHTGpHOHﬂHHeﬁ.

2.11. HopmMbl NAIOTHOCTY TENNOBOro NOTOKa AnA
TpybonpoBoaoOB ABYXTPYOHbLIX BOASAHbLIX CeTeu npu

noA3eMHOMN KaHanbLHOW Npoknagke

Ta6mua 6.22. HopMbl IVIOTHOCTH TETVIOBOT0 MOTOKA /IJ1s1 TPY0ONIPOBO/I0B ABYXTPYOHBIX
BO/SIHBIX CeTeill MPHU MOA3eMHO KAaHAJIbHOH NMPOKJIA/IKe U MPOA0JIKUTEILHOCTH Pad0ThI

B rox 0oJiee 5000u

K

1. PacueTHbIe CpeIHEr0I0BBIE TEMIIEPATYPhI BOJIBI B BOSIHBIX TEIIOBBIX ceTsix 65/50, 90/50 u
110/50 °C cooTBeTcTBYIOT TeMmepatypHbM rpadukam 95-70, 150-70 u 180-70 °C;

2. TIpoMexxyTO4YHbIE 3HaYEHHUsI HOPM IUIOTHOCTH TEIUIOBOTO ITOTOKA CIIEIYET ONpPEeessiTh

MHTEPIOJIALNEH.

Yc10BHBI IPOXO/ CpeaHerooBasi TeMIepaTypa TeIIOHOCHTeJIsI (I101AI0IHii/00paTHbIH),
Tpyo6onpoBoaa, MM °C
65/50 90/50 110/50
CyMMapHasi JIMHeliHasA JIOTHOCTD TelJI0BOro nNoToka, Br/m
25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283
Ipumeyanue
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HOpMI)I INIOTHOCTHU TCILIOBOI'O ITOTOKA

Taoauna 6.23. HopMbI ILIOTHOCTH TEIJIOBOT0 MOTOKA /1J1sl TPYOOIPOBOIOB IBYXTPYOHBIX
BO/SIHBIX CeTeil MPH MOA3eMHOI KAHAJIBLHOM MPOKJIAKE U MPOA0JKUTETbHOCTH PA00THI
B roa 5000 4 u MmeHee

Yc10BHBI IPOXO0/ CpenHerooBasi TeMIiepaTypa TemJI0HOCHTE I (0101 UIi/00paTHBbIIi),
TpyOonmpoBoaa, MM °C
65/50 90/50 110/50
CymmapHasi TMHelHasi IVIOTHOCTDb TeIUIOBOI0 MOToKa, BT/m
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349
IIpumeuanue

K
1. PacyeTHbIE CpeTHET0OIOBBIC TEMIIEPATYPBI BOJIBI B BOASHBIX TEIIOBBIX ceTsix 65/50, 90/50 u
110/50 °C cooTtBeTcTBYIOT TEMIepaTypHbiM rpadukam 95-70, 150-70 u 180-70 °C;

2. TIpoMexyTOYHBIE 3HAYE€HHS HOPM IUIOTHOCTH TEIIOBOTO ITOTOKA CIIEyeT ONPEAEiTh
UHTEPIOJIILUEN.

2.12. HopMbl NTNOTHOCTM TENJIOBOro NOTOKa AnA
TpybdonpoBoaoB ABYXTPYOHbIX BOAAHbLIX ceTeu npu
noa3eMHOM 6eckaHanbHOM NpokKnaake

Tabmua 6.24. HopMbl IIOTHOCTH TENJIOBOT'0 NOTOKA /ISl TPY0OONPOBO/I0B ABYXTPYOHBIX

BOJSIHBIX CeTell MPH MoA3eMHOMH 0ecKaHAIbHOM NMPOKJIagKe U MPOAOIKHTEJIbHOCTH
padorel B roa 6osee 5000 4

YcioBHBII Ipoxoa CpenHeroioBasi TeMIiepaTypa TenJIoHOCHTE I (T01A0INii/00paTHBbIIi),
TpybonpoBoaa, MM °C
65/50 |90/50 |110/50

CyMMapHaﬂ JIMHEHHAS IJIOTHOCTH TEIJIOBOIO InmoToKa, BT/M
25 27 \ 32 \ 36
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YenoBHbli Ipoxoz CpeaHerooBasi TeMIepaTypa TeIlIOHOCHTeJISI (I101aI0IHii/00paTHbIH),
TpyOonpoBoaa, MM °C
65/50 90/50 110/50
CyMMmapHasi JIHHeifHasl IJIOTHOCTH TeMJI0BOro MoToka, Br/m
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 249
800 226 257 279
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
Ipumeyanue

K
1. PacueTHbIe CpeIHErOI0BBIC TEMIIEPATYPhI BOJIBI B BOJSIHBIX TEIIOBBIX ceTsix 65/50, 90/50 u
110/50 °C cooTBeTcTBYIOT TemmeparypHbiM rpadukam 95-70, 150-70 u 180-70 °C;

2. TIpomexxyTOUHbIC 3HAYCHHS HOPM IUIOTHOCTH TEILUIOBOTO IMOTOKA CJICIYET ONPEACISTh
MHTEPIOJIALHEH.

Ta6auna 6.25. HopMbI NIJIOTHOCTH TEMJIOBOT0 MOTOKA /17151 TPYOONPOBOIOB ABYXTPYOHBIX
BO/ISIHBIX ceTeil MPH M013eMHOM 0eCKAHAJIbLHON MPOKJIAKe U NPOI0/KUTEIHLHOCTH
padoThl B roj 6osiee 5000 4 u Mmenee

YenoBHbII Ipoxos CpenHeroaosasi TeMIepaTypa TelnJoHOCHTeJIs (I10/1ar01Mii/00paTHBbIii),

Tpy6onpoBoaa, MM °C
65/50 90/50 110/50
CymmapHas JTHHeliHasi IVIOTHOCTD TeIIOBOIo M0ToKa, BT/m

25 30 35 40

32 32 38 43

40 35 41 47

50 40 47 53

65 46 55 60

80 51 60 66

100 57 67 74

125 65 76 84

150 74 86 94

200 93 107 117

250 110 125 138
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K

YenoBHbII Ipoxoz CpeaneroioBasi TeMIiepaTypa TenJioHOCHTeJIs1 (TI0JAI0IHFi/00paTHBIIi),

TpyOonpoBoaa, MM °C
65/50 90/50 110/50
CymmapHasi JTMHeliHasi IVIOTHOCTDb TeIIOBOI0 M0ToKa, BT/m

300 126 144 157

350 140 162 177

400 156 177 194

450 172 196 213

500 189 214 232

600 219 249 269

700 247 290 302

800 278 312 341

900 310 349 380

1000 341 391 414

1200 401 454 481

1400 467 523 567

IIpumeuyanue

1. PacyeTHbIe CpeTHEr0IOBBIC TEMIIEPATYPHI BOJIBI B BOASHBIX TEMIOBbIX ceTsix 65/50, 90/50 u

110/50 °C cooTBeTCTBYIOT TemiiepatypHbiM rpadukam 95-70, 150-70 u 180-70 °C;

2. HpOMe)KyTO‘IHLIC 3HA4YCHUA HOPM IUIOTHOCTH TCIJIOBOT'O IMOTOKA CJICAYCT OMNPCACIIATH

HMHTEPIOJSILUEH.
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< Pagouue I'pannusbi padoyeii 30HbI CrnpaBo4Hble XapaKTepUCTUKH
5 napaMeTpsl
g H,m| G, |Hlm| G, |H2,m| G2, | Makc. | Yacrora |/JAuamerp|donmycrumoe Makec.
g BOJ. | M3/4 | Boa. |[M3/4| Boa. | M3/u | T-pa |BpalleHus],| padoyero| JaBJieHHEe HA BBICOTA
) CT. CT. CT. cereBoii| 00/MMH | KoJieca, BcocCe, BCACBIBAHMS,
= BOJbI, MM Kre/cm2 M BOJ. CT.
°C
20/1-6 100 | 2000 | 108 |1400| 94 | 2200 80 970 855 4 9
CD1250-70| 70 | 1250 | 82 | 850 | 66 | 1340 | 180 1500 490 7.5 11
C32500-60| 60 | 2500 | 69 |1600| 56 | 2760 | 180 1500 470 12 11
CD1250- | 140 | 1250 | 155 | 850 | 135 | 1330 | 180 1500 470 7.5 11
140
CD1250-45| 45 | 1250 | 57 | 840 | 40 | 1410| 180 1500 415 7.5 11
C52500- | 180 | 2500 | 218 |1700| 155 | 2850 | 120 3000 415 28 10
180
CD3500-70| 70 | 500 | 81 | 360 | 66 | 550 180 3000 250 10 16
CD5000- | 160 | 5000 | 188 |3600| 140 | 5550 | 120 3000 415 40 10
16011
C35000-70| 70 | 5000 | 87 |3600| 60 | 5500 | 120 1500 550 15 6
CD3800-100| 100 | 800 | 114 | 550 | 96 | 850 180 1500 415 55 11
CD800-55| 55 | 800 | 61 | 560 | 53 | 875 180 1500 410 55 11
J11250-65 | 62 | 1200 | 70 | 910 | 58 | 1490 85 1450 460 6 3
J11600-90 | 90 | 1600 | 99 [1260| 78 | 1860 85 980 540 4.5 2
J1200-36 | 36 | 200 | 38 | 148 | 34 | 250 85 1450 350 5.5 3
J1200-95 | 100 | 180 | 105 | 135 | 72 | 240 85 2950 280 3.5 3
J12000-100| 100 | 2000 | 108 [1600| 88 | 2400 85 955 855 6.5 2
J12500-62 | 60 | 2400 | 70 |1980| 54 | 2700 85 980 700 7.5 2
J1320-50 | 48 | 325 | 56 | 200 | 40 | 420 85 2950 405 3.5 3
J1320-70 | 41 | 450 | 43 | 350 | 35 | 620 85 2950 242 4.5 3
J13200-33 | 33 | 3200 | 35 |2560| 27 | 4000 85 980 550 7 2
J13200-75 | 75 | 3200 | 80 [2560| 68 | 3760 85 980 755 7.5 2
J14000-22 | 22 | 4000 | 24 [3200| 20 | 4800 85 585 740 5.5 2
J1500-36 | 90 | 600 | 92 | 500 | 85 | 800 85 980 525 4.5 3
J15000-32 | 32 | 5000 | 38 [4000| 29 | 5600 85 750 700 8 2
J1630-90 | 72 | 280 | 79 | 220 | 65 | 325 85 1450 525 6.5 3
J16300-80 | 80 | 6300 | 85 |4930| 54 | 7200 85 730 990 7.5 2
J1800-28 | 29 | 800 | 33 | 540 | 27 | 900 80 980 460 6.5 3
J12000-21 | 21 | 2000 | 24 |1600| 16 | 2400 85 980 460 45 2
J12500-60 | 62 | 2500 | 70 |2000| 50 | 3000 85 980 700 7.5 2
J1500-65 | 64 | 500 | 72 | 340 | 43 | 700 85 1450 465 4.5 3
J13200-55 | 55 | 3200 | 57 |2550| 37 | 5000 85 735 825 55 -
J14000-95 | 95 | 4000 | 101 |3200| 71 | 6000 85 980 825 8 2
J112500-24| 24 |12500{ 28 [9000| 18 |14000| 85 500 985 - 1
K160/20 | 20 | 160 | 24 | 110| 16 | 190 105 1450 264 419 8
K160/30 | 30 | 160 | 35 | 125| 28 | 190 105 1450 328 4.19 8
K20/18 18 20 21 | 11 | 17 23 105 2900 129 3.8 1
K20/30 30 20 32 | 10 | 26 26 105 2900 160 3.8 8
K290/18 | 18 | 290 | 20 | 220 | 16 | 330 105 1450 268 4.2 8
K290/30 | 30 | 290 | 34 | 225| 25 | 330 105 1450 315 419 8

NpunoxeHue 7. XapakTepUCTUKU HACOCOB
anA cCUCTeM TenfocHabXXeHus
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HOpMI)I INIOTHOCTHU TCILIOBOI'O ITOTOKA

PaGouue I'panunubl padoyeii 30HbI CnpaBo4YHble XapaKTePUCTUKH
8 napaMeTpbl pauuuerp P P P
(=3
§ H,m| G, |Hl,m| G, |H2,m| G2, | Makc. | Yacrora |/Auamerp|donmycrumoe Makec.
§ BoA. | M3/4 | Box. (M3/4| Boa. | M3/4 | T-pa |BpauleHus,| padouero| JaBjieHHEe HA BBICOTA
2 CT. CT. CT. ceTeBOii| 00/MuUH KoJieca, BCoOCe, BCACHIBAHHS,
= BO/IbI, MM Kre/cm2 M BOJ. CT.
°C
K45/30 30 45 34 | 30 | 27 55 105 2900 168 4.3 1
K45/55 53 45 59 | 30 | 45 62 105 2900 218 4.3 8
K8/18 18 8 19 6 13 14 105 2900 125 4.3 8
K90/20 20 90 26 | 60 | 21 100 105 2900 145 5.2 8
K90/35 35 90 38 | 65 | 20 | 113 105 2900 174 5.19 8
K90/55 55 90 60 | 66 | 45 | 113 105 2900 218 5.19 8
K90/85 85 90 97 | 66 | 70 | 118 105 2900 272 5.19 8
IIH1000- | 180 | 1000 | 200 | 800 | 180 | 1100 100 1480 575 8 2.44
180
1[H400- | 105 | 400 | 122 | 300 | 93 | 500 80 1480 445 6 2.44
105
1IH400- | 210 | 400 | 240 | 300 | 183 | 500 100 1480 445 55 2.44
210
300/1-70 70 | 1080 | 72 |1008| 54 | 1440 80 1485 472 3.6 -
200/1-60 | 37 | 486 | 39 [ 39 | 30 | 630 80 1450 525 6.5 -
300/1-70a | 60 | 1080 | 62 |1008| 44 | 1440 80 1450 472 3.6 -
200/1-90 90 | 720 | 93 | 648 | 83 | 792 80 1480 500 - -
300/1-90 70 (1080 | 70 |1044| 55 | 1332 80 1450 460 3.6 -
2K-20/18 | 17 23 21 | 16 | 15 28 85 2900 120 6 -
3K-45/30 | 28 52 31 | 45| 20 70 85 2900 168 4 -
4K-90/20 | 21 90 26 | 50 | 13 | 120 85 2900 148 5 -
1.5K-8/19 | 19 10 21 6 13 16 85 2900 128 7 -
2K-20/30 | 27 27 31 | 20 | 15 40 85 2900 162 12 -
Kc32-150 | 16 30 18 | 20 | 10 50 150 2980 178 1.6 -
Kc125-55 | 51 130 | 60 | 100 | 30 | 190 120 1450 240 15 -
Kc230- | 61 | 220 | 67 | 160 | 37 | 360 120 960 415 1 -
115/3
11565-42-2| 435 | 65 | 470 | 50 | 400 | 80 160 2960 234 - 0.4
2KM-20/30| 28 25 33 | 17 | 14 40 85 2900 162 6 2
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