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FnaBa 3. ANeKTPOHHasA MoAesib CUCTEMbI TEMNOCHAOXeHus

Benukoro Hosropopa

3.1 TIpacmyeckoe npencraBrneHne 06 bLEKTOB CUCTEMbI Temnno-
CHabXeHuA ¢ NPUBA3KOM K Tonorpadnyeckon ocHoBe ropoaa

3.1.1 HasHaueHue n BoamoxHoctn N’C Zulu

DneKTpOHHAs: MOJIENb CXeMbl TeIIOCHA0XKEHHs ropoickoro okpyra Bemnukuit HoBropon
BBINIOJIHEHA C UCIOJIb30BaHKeM mporpammuoro komiuiekca I'MC Zulu, a Takke makeTsl pacyeToB
HWH)KEHEPHBIX cerell (TerutocHabkenue) ZuluThermo. T'eoundopmanmonnas cucrema I'MIC Zulu,
paszpaboranHas komnanuei «llomurepm», r. Cankr-IletepOypr, 6o1ee 20 JeT aKTUBHO UCIOJIb-
3yeTcs npeanpuatuamu chepsl sHepreTuku PO u 6nmxHero 3apy0exbst AJis IPOBEICHUs pacue-
TOB B CHCTEMax TEIJIOCHA0KEHHUS.

. P
MMC Zulu @84, ZuluThermo

TMC Zuly - WHCTpYMEHTaNEHAR ZuluThermo - ruapasnvyecKy pacyeT
recMHEopMEUMoOHHEA CHCTEME anA CHMCTEM TEnNocHabM¥seHnA.

COE48HWA SNEeKTPOHHBIX KapT, NiaHOB Pac4eT TYMHUEOBEBIX WM HKOMELEERIX EETEI:‘I
WM CxeM,; HHEt:DpMELl,HDHHD'Er]pEBDHHhI}( J'H'GEDIE CNOoOXHOCTHM, C CAHMM MK
CHMCTEM, BKIOHEA MOASAMPOEIHHE HECKONEKMMHA MCTOYHWESMU, C YHaToM
MHMEHEDHLIN KOMMYHHMEIUHWA K Tenncecro Banauca.

TEEHCACOPTHRIX CHCTEM,
Pucynoxk 3.1.1 Ha3znauenue I'eonnpopmanimoHHON cuCTEMBbI

['eonndopmanmonnas cucrema Zulu npeanasnavena st paspadotku ['MC npunoxeHuit,
TpeOYIOLMX BU3yaIU3al[MK IPOCTPAHCTBEHHBIX JIAHHBIX B BEKTOPHOM U PAacTpPOBOM BHJE, aHA-
JM3a UX TOMOJIOTHUHU U UX CBSA3U C CEMAaHTHUYECKUMHU 0a3aMM JaHHBIX (pucyHok 3.1.2).
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Pucynoxk 3.1.2 Buemnuit Bua ['MIC Zulu

HTL NMPOMBILLTIEHHAS SHEPTETUKA




CXEMA TEMNOCHABXXEHUA BENTMKOIro HOBropO4A 0 2030 NOOA

C momoinpo Zulu MOXHO co3/1aBaTh BCEBO3MOKHBIE KaPThI B TeOrpaduyecKuX MPOCKIHIX
WM TUTaH-CXEMBI, BKITIOYasi KQpThl U CXEMbl HH)KEHEPHBIX CETeH ¢ MOIIEPkKKOM UX TOMOJIOTHH,
paboTaTth ¢ OONBIIMM KOJIMYECTBOM PACTPOB, MPOBOJUTH COBMECTHBIH CEMAaHTUYECKHI U IPO-
CTPaHCTBEHHBIN aHaIN3 TpadUUIeCKUX U TAOJUYHBIX JTAHHBIX, CO3/IaBaTh Pa3JIMYHbIC TeMaTHUe-
CKHE KapThl, OCYIIECTBIATH SKCIIOPT U UMIIOPT JAHHBIX.

CucreMa 001aJ1aeT MUPOKKUMH BO3MOXHOCTSMHU:

— co37aBaTh KapThl MECTHOCTH B PAa3IMYHBIX TeorpadMyecKUX CHCTEMax KOOpJIUHAT U
KapTorpauuecKux MPOSKIMIX, OTOOPaKaTh BEKTOPHBIC TpaduIecKUe JaHHBIC CO CrIIaKUBAHU-
eM " 0e3;

— OCYIIECTBISITh 00pabOTKy pacTpoBbIx m3o0pakenuit popmaroB BMP, TIFF, PCX, JPG,
GIF, PNG mpu momory BCTpOSHHOTO IpauuecKoro peaaKTopa;

— IOJIB30BaThCS JAHHBIMH C CEPBEPOB, mojiepskuBaronux crerudukammo WMS (Web
Map Service);

— ¢ TIOMOIIBIO CO3J]aBA€MBIX BEKTOPHBIX CJIOCB C COOCTBEHHBIM OHMHApPHBIM (hopmaTom,
00€CIIeYMBAIOIIUM BBICOKYIO CKOPOCTh pa0OThI, BEKTOPH30BaTh PACTPOBBIC M300paKCHUS;

— TpU BEKTOPH3AIMH HCIOJH30BaTh KaK MPUMHTHUBHBIE OOBEKTHI (CHMBOJBHBIC, TEKCTO-
BbIC, JIMHEHHBIC, IUIOMIAJAHBIC) TaK M THIIOBBIC OOBEKTHI, OIMCHIBAEMBIE CAMOCTOSITCIIBHO B
CTPYKTYpE CJIOS;

— paboTaTh ¢ CEMAaHTHYECKUMHU JTAHHBIMU, MOAKIFOYAEMBIMHU K CJIOI0 U3 BHEITHUX HCTOY-
nukoB BDE, ODBC unu ADO uepe3 onucarenu 6a3 JaHHBIX ([10JIy4aTh JaHHbIE MOXKHO U3 Tal-
mun Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE u apyrux uc-
tounnkoB ODBC unu ADO);

— BBINOJIHATH 3alPOCHl K 0a3aM JIaHHBIX C OTOOPaKCHHUEM pPe3yJIbTaTOB Ha KapTe (IOUCK
ornpeeieHHON WH(OPMAITNN, HAXOKICHHE CyMMbI, MAKCUMAIILHOTO, MUHUMAJIHbHOTO 3HAYCHUS,
U T.J.);

— BBITIOJTHATH MTPOCTPAHCTBEHHBIC 3aMIPOCHI TI0 0OBEKTaM KapThl B COOTBETCTBHH CO CIIe-
mupukamusvu OGC;

— co37aBaTh MOJIeb penbeda MECTHOCTH U CTPOUTH Ha €€ OCHOBE M30JIMHUU, 30HBI 3aTOI-
JIeHus MPOIIN U PpacTphl peibeda, paCCUUTHIBATH IUTOMAIN U 00BEMBI;

- DKCIIOPTUPOBATH JAaHHBIE U3 CEMAaHTUYECKOW 0a3bl WM Pe3yIbTaThl 3allpOca B DJIEKTPOH-
Hyto tabnuiy Microsoft Excel nnu crpanuiy HTML;

—TPOrPaMMHO HJIM TI0O CEMaHTHYECKHM JAHHBIM CO3/aBaTh TEMAaTHYCCKUE PACKPACKH, C
MTOMOIIBIO KOTOPBIX MEHSIETCS CTHJIb OTOOPaKEHUST O0BEKTOB;

— BBIBOJUTH JIJISI BCEX OOBEKTOB CIIOS HAMIUCU WU OUPKU, TEKCT HAIIUCH MOXKET Kak
OpaThcsl U3 ceMaHTHUECKOH 0a3bl JaHHBIX, TaK U IEPEONPEeNaThCs MPOrPAMMHO;

— oToOpakaTh 00BEKTHI cliosi B ¢opMaTe mceBao-3D Mmo3BOISIONEM BU3YaTH3UPOBATHCS
OTHOCHUTEIIbHBIE BHICOTHI OOBEKTOB (HAIIPUMEp, BBICOTHI 3[1aHUH);

— co37aBaTh M UCMOJb30BaTh OMOMHOTEKY IpadUuecKuX AJIEMEHTOB CHCTEM TEIJI0-BOJO-
Mapo-Tra30-3JIeKTPOCHA0KECHHS U PSKUMOB MX (DYHKITMOHHPOBAHWS;

— CO3J1aBaTh PACUYCTHBIC CXEMbI MH)KCHEPHBIX KOMMYHHKAITUH ¢ aBTOMATHYECKUM (POpPMHU-
POBaHHMEM TOITOJIOTHH CETH M COOTBETCTBYIONIMX 0a3 JaHHBIX;

— U3MEHSATH TOITOJIOTHIO CeTeH M PEXKUMBI pa0OTHI €€ IIIEMEHTOB;

— pemath TOMOJOTUYECKHE 3a/adyd (M3MEHEHHE COCTOSIHUS OOBEKTOB (MEPEKIIIOUeHUs),
MOWCK OTKIIIOYAIOIINX YCTPONCTB, MOUCK KpaT4alIINX MyTeH, MOUCK CBA3aHHBIX OOBEKTOB, IO-
HCK KOJICII);

— pemaTh TPAaHCTIOPTHBIE 337a4d C YIETOM MPABUII JOPOKHOTO TBUKCHHUS;

— JUTst OBICTPOTO TIEPEMEIICHHUS B HY’)KHOE MECTO KapThl YCTAHABIIMBATE 3aKJIAJIKH (3aKiIaj-
Ka Ha TOYKY Ha MECTHOCTH C OIPEJICIICHHBIM MacITaboM OTOOpaXeHUS W 3aKJIajKa Ha orpeJie-
JICHHBIN O0BEKT CJI0sI, YTO BEChMa yI00HO, €ClTH OOBEKT - IBIKYIIUIACS TI0 KapTe);

— C TIOMOIIIBIO MTPOEKTOB PACKPBIBATH CTPYKTYPY TOTO WJIM UHOTO 00BEKTa, H300pakeHHO-
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ro Ha KapTe CXeMaTU4yHo;

— co371aBaTh MaKeThl MIeYaTH;

— ummnopTupoBaTh rpapudeckue nanueie u3 Mapinfo (MIF/MID), AutoCAD Release 12
(DXF) u ArcView (SHP);

— aKcrmoptupoBarh rpaduueckue nanneie B Maplnfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) u Windows Bimmap (BMP);

— co3JaBaTh Makpockl Ha s3b1kax VB Script nim Java Script;

— OCYUIECTBIIATh MPOTPAMMHBIN JJOCTYII K JaHHBIM Yepe3 00BEKTHYIO MOJIENb JAJIsl Halluca-
HUS COOCTBEHHBIX KOHBEPTEPOB;

— co3/1aBaTh COOCTBEHHBIC IIPUIIOKEHMS1, paboTarolye moj yrnpasieHuem Zulu.

3.1.2 BoamoxHoctn N’NC Zulu
3.1.2.1 NMocnownHasa opraHM3aumsa aHHbIX
I'paduueckue nannbie B ZUlUu opranu3oBansl B Buje cioeB. Cuctema paboTaeT co CIOSIMU
CIIEAYIOIIUX THUIIOB:

— BEKTOPHBIE CJIOH;
— pacTpoBBIE CJIOH;
— ciou penbeda;
— ciiou WMS;
— caou Tile-cepsepos.
Cron, oTOOpaXkaeMbIe B OJIHOM KapTe, MOTYT HAXOAUTHCS MO0 JIOKATHLHO HAa KOMIIBIOTEPE,

oo
SIBIISITHCSL CIIOSIMH OJIHOTO MJIM HECKOJIbKHMX cepBepoB ZuluServer, nmubo, Kak B ciy4ae
WMS u Tiles, Ha cepBepax Apyrux npoH3BOAUTEICH.

3.1.2.2 BekTopHble gaHHble. CTunu. Knaccudumkauma gaHHbIX
CI/ICTeMa pa60TaeT CO clieayromumumun Fpa(bI/I‘leCKI/IMI/I TUIIAaMH BCKTOPHBIX JAaHHBIX: TOYKa

(cUMBOI), TUHUS, TTOIUIMHHUSL, TTOU-TIOTUINHHUSA, TIOTUTOH, TOJU-TIOJIUTOH, TEKCTOBBIN OOBEKT.

Penaktopel cHMBOJIOB, CTWJICH JIMHUM W CTUJIEH 3aJMBOK JIalOT BO3MOYKHOCTH 3aJaBaTh
MOJI30BATEILCKUE MMapaMeTPhbl 0OTOOPaKEHHUST 0O BEKTOB.

BexTopHBIi c10l MOXKET cofepkKaTh 0ObEKTHI pa3HbIX rpaduueckux Tumnos. [nst opranu-
3allMM JTaHHBIX CJI0S MOXHO CO3/1aBaTh KJIACCHU(PUKATOPHI, TPYNIUPYIOIINE BEKTOPHbIE JTaHHBIE
MO TUTaM M pekuMaM. KakIblil THUIT TaHHBIX BHYTPH CIIOS MOXET UMETh COOCTBEHHYIO CEMaH-
TUYECKYI0 0a3y TaHHBIX.

3.1.2.3 PacTtpoBble gaHHble
Zulu obecrieunBaeT OTHOBPEMEHHYIO paboTy ¢ OOJIBIIIMM KOJTHYECTBOM PACTPOBBIX 00BEK-

TOB (HECKOJIBKO THICSY).

[IpuBsizka pacTpa K MECTHOCTH MPOU3BOJUTCS MO TOYKAM JHOO BPYUHYIO, THOO B OKHE
KapThl. Bo3aMoskeH uMmopT npuBsizaHHbix 00bekToB U3 Tab (Mapinfo) u Map (OziExplorer).

KoppektupoBka pactpa, METoJaMu PE3NHOBBIN TUCT», ad(GUHHOE TTPeoOpa3oBaHuE, MOTU-
HOMHAIILHOE BTOPOH CTETICHHU.

3amanre BUIUMON 00JacTH (OTCeUeHHE 3apaMOYHOro odopmiieHHs Oe3 mpeoOpa3oBaHUs
pactpa). [Ipu oToOpaxkeHHe pacTPOBBIX OOBEKTOB B MPOEKIIMU KaPTHI, OTIUYHON OT MPOEKINU
NIPUBSI3KH pacTpa, MPOUCXOTUT MEPETPOSIIMPOBAHNE TOUEK PACTPA «HA JIETY».

HTL NTPOMBILLTIEHHAS SHEPTETUIKA
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@ osin Dpasa Caod  Kwova Bwa Racrp  Tabawus  Jageun  Cgoanc Qo0 Cnpasa -84 T3 3a  Pacrp  Tabamuz g Cepewc  Qxwo  Cnpasa
llR@-dlead B X FOANRA D3¢ AZARBANBIEITEO® > e FSEHOI3] @ KLARAEON[EIBIREADE
|| - & 51 Qi (AL T I =
I [ ~
‘|
:; T 'v T3 1l
3 }Tﬁ] D
a —
3 L
3 [ [ (=%~
o @adn  Npswsa
* "] R w
o copmars | Hon, oo | B, crovea
- ¢ =
X Vaamm, 40 Orepaw «
— 0 @
Ll g @ @ o
"7 - Al S ™ i senspa
i3 [ ‘
(S s S = ek
P 3 ot e i
| > _ - —— -~
Pucynok 3.1.4 — BekTopHbIe JaHHbIE Pucynoxk 3.1.5 — PactpoBsie naHHbIE
3.1.24 Pa6GoTa ¢ reorpacmnyeckumm npoekumsamm

Zulu moxeT paboTaTh Kak B JIOKAIBHOM CHCTEME KOOPAUHAT (IUIaH-CXeMa), TaK U B OJJHOM
u3 reorpaduyeckux npoekuuid. Cucrema nojaaepxkusaetr 6osnee 180 marymos, B ToM uucine I13-
90, CK-42, CK-95 mo I'OCT P 51794-2001, WGS 84, WGS 72, ITyaxoso 42, NAD27, NADSS,
EUREF 89. Cnmcok noanep:kuBaeMbIX JaTyMOB OyIeT pacuIupsThes.

Cucrema npejyiaraeT HabOp MpeAoNpeAeTIeHHbIX CUCTeM KoopauHaT. Kpome Toro momib3o-
BaTelIb MOXKET 3aJaTh CBOK CHCTEMY KOOPJAMHAT ¢ WHAMBUIYAJIIbHBIMU IapaMeTpamu Ui MOJ-
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JIEP>KMBAEMBIX CUCTEMOM MpOEeKIMil. B yacTHOCTH 3Ta BO3MOXXHOCTH MO3BOJIUT, IIPU U3BECTHBIX
napamerpax (KIrodax mepexoa), MpUBsI3bIBaTh JaHHbIE, XpaHSIIIUECs B MECTHOM cUCTeME KOOop-
JUHAT, K OI[HOﬁ u3 FHOGaJIbHBIX CUCTCM KOOpAHHAT.

JlaHHbIe, XpaHSIIIKECsS B pa3HBIX CHCTEMax KOOPAMHAT, MOKHO 0TOOpakaTh Ha OJHOHN Kap-
Te, B OMHON u3 mpoekuuil. [Ipu 3ToM mepecueT KoOpAUHAT (€Ciau OH TPeOyeTcs) U3 OJHOTO Ja-
TyMa B JPYrol U U3 OJHOW MPOEKIHH B APYryI0 MPOU3BOAUTCA MPH OTOOPAKEHUU «HA JIETY».
JlaHHBIE MOKHO IEPENPOEHUPOBATH U3 OJHOM CUCTEMbI KOOPAUHAT B APYTYIO.

3.1.2.5 CemaHTH4yeckaa uHcpopmauusa. Pabota ¢ pasnmyHbIMMU UCTOY-
HUKaMM1 JaHHbIX

CemanTrueckas MH(GOpPMAIUS MOXET XPAaHHUTCS Kak B JIOKalbHbIX Tabmuiax (Paradox,
dBase), tak u B Oa3ax manHbix Microsoft Access, Microsoft SQL Server, Oracle, MySQL,
Sybase u apyrux ucrounnkos ODBC umu ADO.

s ynoOcTBa JOCTyNa K CEMaHTHYECKUM JaHHBIM ZUlU mpeiaraeT CBOU «HMCTOYHHKH
naaHbxy. [logooHo ncrounnkaMm maHHbix ODBC DSN wm cBsassm ¢ manasimu OLEDB UDL
9TH MCTOYHHKH JIAHHBIX MOXKHO HMCITIOJIb30BATh MPH J00ABJICHUH TaOJHUI] B 03y JaHHBIX WU BbI-
Oope TabnuIl U APYTUX OTNEpaIHid.

VICTOYHMKH TaHHBIX MOTYT UCIIOJIB30BAThCS KaK JIOKAIBHO B OJHOIOJIB30BATEIILCKOM BEp-
cun Zulu, Tak u Ha cepepe ZuluServer. B ciydae cepBepa OHHM MOTYT OBITh OMYOJMKOBaHbBI U

HCITONIB30BaThCA Mmob3oBareasmu ZuluServer.
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Pucynok 3.1.6 PaGota ¢ rpaduueckumu npoekiusimu  Pucynok 3.1.7 CemanTuueckast nHGOpMaIus

3.1.2.6 lNeHepaToOp NPOCTPAHCTBEHHO-CEMAaHTUYECKNX 3anpocoB
Zulu To3BOJIIET TMPOBOIUTH AaHAIU3 JAaHHBIX, BKJIIOYAs MPOCTPAHCTBEHHBIE (FE€OMETpHs,

MJI0MIA/h, JUTMHA, TIEPUMETpP, THI 00BEKTa, PEKUM, IIBET, TEKCT U Jp.). CucTemMa MO3BOJISIET Jie-
JIaTb IIPOU3BOJIBHBIC BI)I60pKI/I JAaHHBIX IO 3aaHHBIM YCJIOBUAM C BO3MOXXHOCTBIO BBIACIICHUSA
00BEKTOB, COXpaHEHUE PE3yNbTaTOB B Tabmuiax, skcropra B Microsoft Excel. B mpocrpan-
CTBEHHBIX 3aIpOCax MOTYT OJHOBPEMEHHO Y4acTBOBAaTh Irpa)MuecKue M CEMaHTHUYECKHE JaH-
HBIE, OTHOCSIINECS K Pa3HBIM CIIOSM. 3apockl MOTYT (JOPMHUPOBATHCS MPSAMO Ha KapTe, B OKHAX
CEeMaHTHYECKOW HMH(OpPMALUK, CIEIHATBHBIX JHANOorax-TeHeparopax 3ampocoB, JIMOO B BHIE
zampoca SQL ¢ ncnonp3oBannem pacmupenus OGC.
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3.1.2.7 MogenunpoBaHue ceTer U TONOJIOrM4YeCKne 3aaum Ha ceTaAX.
Hapsny ¢ o6sruabeiM uist ITUC pa3genenueM oOBEKTOB Ha KOHTYPHBI, JOMaHbIE, CHMBOJIHI,

Zulu moaaepKUBaeT JIMHEWHO-Y3JI0BYIO TOIOJIOTHIO, YTO MO3BOJIIET MOJCIMPOBATh WHIKEHEP-
HBIC U IPYTUE CETH.

Tononoruyeckasi cereBasi MOJIeNIb PEACTaBIsieT co0oii rpad ceTH, y3laMu KOTOPOTO sIB-
JISIFOTCSI TOYEUHBbIE OOBEKTHI (KOJIO/ALBI, UCTOYHUKH, 3a/IBHXKKH, PYOHIIbHUKH, TEPEKPECTKH, TO-
TpeOuTenu u T.1.), a pedpamu rpada SBISIOTCS JIMHEHHBIE O0BEKTHI (Kabemu, TpyOOonpoBOIbI,
YYaCTKH JOPOKHOM ceTd U T.1.). TOnoJoruueckuii pejakTop co31aeT MaTeMaTHYECKYI0 MOJIETh
rpada ceTH HEemoCPEACTBEHHO B Ipoliecce BBoJa (pucoBanus) rpadpuieckoit nupopmammu. HMc-
MOJIB3YS MOJIEb CETH MOYKHO pelaTh psj TONOJOTMYECKHX 3aJad: MOMCK KpaTdaiIiero myTH,
aHaJIN3 CBSI3HOCTH, aHAJIN3 KOJICIl, aHAIM3 OTKJIFOUCHHIA, TIOUCK OTKIIFOYAOIINX YCTPOWCTB U T.]I.

Mopenb cetu Zulu sBisieTcst OCHOBOM JJisl paOOThI HAIIUX MOJYJICH pacueTOB MHKECHEP-
ueix cereit ZuluThermo, ZuluHydro, ZuluGaz, ZuluSteam.

3.1.2.8 MogenupoBaHue penbeda
Zulu 7.0 mo3BoysieT CO31aBAaTh MOJEIb penbeda MecTHOCTH. VICXOMHBIMU JTaHHBIMH IS

MIOCTPOCHHSI MOJICITU pelibeda CIIy)KaT CIIOU C M30JIMHUSAMU U BBICOTHBIMU OTMETKamu. 1o atum
JAHHBIM CTPOMTCS TPUAHTYJISIIUS (TpUAHTYIsiius JleloHe, ¢ OrpaHHYEHHUSIMH, C YYETOM H30JIH-
HUI), KOTOpasi COXpaHseTCs B 0COOOM THIIE ¢J10s1 (CI0i penbeda).

o B —— -
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Pucynok 3.1.8 — I'erepatop mpocTpaHCTBEHHO Ce- Pucynok 3.1.9 — Mozennposanue penbeda
MaHTHYECKHX 3aIIPOCOB
Hanunuune monenu penbeda mo3BoisieT pemars CleIyonue 3aJaun:

- ONIpCACIICHUEC BBICOTBI MECTHOCTHU B 0001 TOYKE B rpaHviiiax TPUAHTYJISALUA, BBIYUCIIC-

HHUC TUIOIIAaAU IMOBEPXHOCTHU BaHaHHOﬁ 06J'IaCTI/I, BBIUHCIIEHHE 00BEMA 3EMIISTHBIX pa60T 10 3a-
I[aHHofI O6HaCTI/I, MMOCTPOCHUC U30JIMHUN C 3aIaHHBIM IIAaromM IO BBICOTC, IMOCTPOCHUC 30H 3a-
TOIVICHUA, TOCTPOCHUEC PACTPa BBICOT, IOCTPOCHUC IMPOAOJIBHOTO HpO(I)I/IJI}I (pa3pe3a) 110 IpOoun3-
BOJIbHO 3aJaHHOMY I'IYTI/I;

- pa3JIMYHbIC CIIOCOOBI 0T06pa)KeHI/Ie CJI04A penbe(ba: TPUAHTYJIAIUOHHAA CCTKa, OTMbIBKaA
peJ’IBC(I)a C 3aJlaHHBIM HaIIpPaBJICHUCM, BBICOTOH H YrJIOM OCBCIICHUA, SKCIIO3UIUA CKIIOHOB,
0TOOpaXeHHEe YKIOHOB,

- ABTOMAaTUYCCKOC 3aHCCCHUC JAaHHBIX IO BBICOTHBIM OTMCTKAM BO BCCX MOAYJIAX HHIKC-
HepHBIX pacueToB (ZuluThermo, ZuluHydro, ZuluGaz, ZuluSteam).
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3.1.2.9 OTob6paxeHne NONUroHOB B pexunme ncespo-3D
B sTOM pexxume moauroHangbHbIe 00BEKTHI OTOOpAXXKaloTCs B BUAE MPU3M, OOKOBBIE T'PaHH

KOTOPBIX MPOMOPIIMOHABEHBI 33JAHHOM BBICOTE. BBICOTHI 33/1at0TCSl B OTHOM M3 TIOJICH CEMaHTH-
4yeckod 0a3bl JaHHBIX JHOO B METpax, JIM0O KOJMYECTBOM STaxked. MOXKHO pPeryimpoBaTrh
HaKJIOH 00BEKTOB, OKpacKy OOKOBBIX I'paHEH u pedep.

3.1.2.10 MevaTb. MakeT neyaTtm
HeanL KapT IPOU3BOAUTCA C pa3HbIMU HaCTpOﬁKaMH. 3a,[[aIOTC$I CJION OJIA 11€4aTu, 06-

JacTh mevyaTH, MacmTad, KOJIMYecTBO cTpaHull, popmar u opuentanus 6ymaru. Kpome neuatu
kapThl ZUlU ¢ HCMOJIb30BaHHEM HACTPOEK IEYaTH, €CTh BO3MOXHOCTh CO3/1aBaTh ICUATHBIC
(GbopMBI C UCTIONB30BAHUEM MAKETOB MeyaTH. MakeT nevaty CIy>KUT Ui TOJArOTOBKU MEeYaTHBIX
JIOKYMEHTOB, COJCpPKAIUX U300paXKeHUs KapT, TEKCT U rpaduky. MakeTbl MOTYT pa3MeIaThes
B coctaBe KapTbl ZUlu, mnbo XpaHUTHCS B BUJIC OT/ACIBHBIX (DailIOB MAKETOB.

3.1.2.11 MMnopT 1 aKCNopT AaHHbIX
Zulu ummopTHpyeT BeKTOpHbIe AaHHbie u3 ¢popmatoB DXF (Autocad), Shape (ArcView),

Mif/Mid (MaplInfo). M3 Shape u Mif nanHbie UMIOpTHPYIOTCSI BMECTE ¢ Oa3aMu aTpUOYTOB H C
y4eToM TeorpaduuecKoi MpoeKiuu. PacTpoBbie 00BEKTH UMIOPTUPYIOTCS U3 (opmaToB Tab
(MaplInfo) u Map (OziExplorer). BekropHbie nanubie sxcrioptupytorcs B popmatsl DXF (Auto-
cad), Shape (ArcView), Mif/Mid (Maplinfo). B Shape u Mif nannbie 3KCIOPTUPYIOTCS BMECTE C
0azamu aTpuOyTOB U C YU4ETOM reorpaduueckoil mpoeKIHu.

Kpome Toro, Bcerna ecth BO3MOXKHOCTH KCIOJIB30BaTh OOBEKTHYIO Mozenb Zulu mms
HaIMCaHusi COOCTBEHHOTO KOHBEPTOPA.

3.1.2.12 Pa6boTta c WEB cnyx6on WMS
CucTema Mmo3BOJISET MOJyYaTh U 0TOOpakaTh Ha KapTe MPOCTPAHCTBEHHBIC AaHHbIC ¢ Web-

cepBepoB, moaepkuBaronux crnenudpukanuu WMS (Web Map Service), paspabotantsie Open
Geospatial Consortium (OGC).

Janubie WMS cepBepa MOAKIIOYAIOTCS K CUCTeMe B BHAe ocodoro ciost Zulu (crmoit
WMS). Otort cioit MoxkeT oToOpaXkaTbcs Ha KapTe B Pa3InYHbIX KOMOMHAIUAX C JIIOOBIMU ApY-
THUMH CIIOSIMH.

3.1.2.13 PaboTa co cnosimu Tile-cepBepoB
Mmuorue I'MIC cepBepa, Takue kak Google maps, OpenStreetMaps, Wikimapia, Suaexc

kaptbi, Nokia maps, KocMOCHUMKH U Ipyrue, UMEIOT BO3MOXKHOCTh HPEIOCTABIATh KapTorpa-
¢puueckyro MHGOpPMAIKIO B BUJE PACTPOBBIX M300paKCHUI, Hape3aHHBIX HA HEOOJBIINE YacTH -
TUIMTKH Wi Taiinel (tile). V3 stux miurok ¢popmupyercs nzo0pakeHue BCell TEPPUTOPUH B He-
CKOJIBKMX (PMKCHPOBaHHBIX MacmTabax. Bee mimmTku onHoro Macimrada oopa3yroT ypoBeHs (lev-
el). T.e. kakaas TUIMTKA OJHOTO YPOBHS TPEJICTABISECTCS HA CIEAYIOIIEM YPOBHE YETHIPbMS
inTkamMu. COBOKYITHOCTH IJTMTOK BCEX YPOBHEW oOpa3yeT TaitnoByro cucremy (Tile System).

Cucrema Zulu npenocraBnser QyHKIIMOHATBHBIE BO3MOKHOCTH MO MCIOJIB30BAHUIO Kap-
TorpapMuecKuX TaHHBIX ¢ TakuX Tile-cepBepoB B KauecTBE CIOEB KapThl.
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| VPI/ICYHOK 3.1.10 — Pabota ¢ WEB Pucynoxk 3.1.11 — Pabora co ciosimu Tile-
CEpBEPOB
3.1.2.14 OTtkpbiTaa apxutektypa. Moaynu pacwupenusa Zulu (plug-in).

Buobnuoteka N’C-komnoHeHTOoB ZuluXTools
CI/ICTeMa CHJ'IaHI/IpOBaHa IS pacmnpeHI/m KaK HalllUMH HpO,I[y'KTaMI/I, TaK U HpOFpaMMaMI/I

M0JIb30BaTENECH.

Apxutektypa plug-ins (1omoHUTEIbHBIC BCTPAaUBACMbIC MOAYJIM WIIM MOJYJIH PacIInupe-
HUSI CHCTEMBI) MM03BOJIsIET Mcnoyib3oBaTh Zulu kak 'MC-matrdopmy (mmu 'MC-cpeny) s pa-
OOTHI IPYTHX MPHUIIOKEHUH, KaK 3TO CIeTaHO HAMU JK€ B TETUIOBBIX U BOJIOIPOBOJIHBIX PacyeTax.

Kpowme Toro B Zulu cymiectByeT BO3MOKHOCTh CO3/1aBaTh MAKPOCHI Ha SI3bIKE MTPOrPaMMH-
posanus Visual Basic Script (VBScript) u Java Script (JScript). s Ob1CTpOro BbI30Ba MaKpOCHI
MOYKHO Ha3HA4aTh HOBBIM KHOIIKAM TIaHEJICH HHCTPYMEHTOB.

Jlnst mporpaMMHOTO OOIIEHHsT MOJYJIEH pacUIMpeHUss U ClieHapueB ¢ cuctemor Zulu u
JTAHHBIMH CJIOEB HCIIOJIb3yeTCst 00bekTHas Moiens Zulu Ha 6aze (COM).

Ha ocHoBe 3T0i1 ke 00BbEKTHOH MOJIENH MOJIb30BATEIN MOT'YT MHTETPUpPOBaTh paboTy C

HaIlMMU JaHHBIMU B COOCTBEHHBIE MPHIIOKEeHUS Tpu nomomu 6nbanoreku I'MC-koMnoHeHTOB
ZuluXTools.

3.1.2.15 PacueTbl MHXeHepHbIX ceTen
B Buze moayneii pacmupenus: Zulu, peann3oBaHbl TPUIOKEHHS IS THAPABINYECKUX H

TETUTOTUAPABINYECKIX PACYETOB WHKCHEPHBIX KOMMYHUKALUN U MOAYIb JUISl IOCTPOCHHUS TThe-
30METPUUECKUX TPapUKOB:

— ZuluThermo — pac4eTsl cHCTeM TEILTOCHA0KCHUS,

— ZuluHydro — pacueTs! crcTeM BOJOCHAOKCHHS,

— ZuluGaz — pac4eTsl ra30BbIX CETEI;

— ZuluSteam — pacdeTsl TapoOIPOBO/IOB.
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3.1.3 OnemeHTbl NOCTPOEHUA TENNOBOMU CeTU

Maremarnueckass MOJENb CETH I MPOBEACHUS TEIUIOTUAPABINYECKUX PAaCUETOB IMpE.-
cTaBysieT co0oit rpad, re ayramMu, COSIUHSIONIMME Y3JIbl, SIBISIFOTCS Y9aCTKH TPYOOIIPOBOIOB.
HecMmotpst Ha TO, 9TO Ha y4acTKE MOXKET OBITh U MOJAIIINN U 00OpaTHBIN TPyOOIIPOBOI, MOJIB30-
BaTeNb N300paKaeT y4acTOK CETH B OJHY JIMHHUIO. DTO BHEIIHEE MPEACTABICHUE CETH.

Ilepen Hayanom pacuera BHELIHEE MPEACTABICHUE CETH, B 3aBUCHUMOCTH OT THIIOB U pe-
JKUMOB 3JIEMEHTOB, COCTAaBIISIOLIUX CETh, Mpeolpasyerca (KOAUPYETCs) BO BHYTPEHHEE Mpel-
CTaBJICHUE, IO KOTOPOMY U ITPOBOJIUTCS pacyer.

BoT npumep npoctoii cetu U3 0JHOTO UCTOYHHUKA, TEIJIOBOM KaMephl U ABYX MOTpeOuTe-
JIedl BO BHEIIHEM U BHYTPEHHEM IPECTaBICHUSAX:

Pucynok 3.1.13 [Tpumep npocToii C€TH U3 OJJHOTO UCTOYHUKA

Ha pacuerHoil cxeme KpacHbIM I[BETOM YCJIOBHO O0O3HAa4Y€Hbl YH4aCTKH MOJAIOLIETO TPY-
00mpoBoJia, CHUHUM - OOpAaTHOIO, 3€JIEHBIM - YYacTKH COEAMHSIOIINE MOJNAIOUINM U oOpaTHBII
TpyOoIpoBobl. MICTOUHUK M300pa)KeH y4yacTKOM CO CTpeiKoil B kpyxke. Tak Oyaem m3obpa-
KaTh YYaCTKH Ha KOTOPBIX JEHCTBYET YCTPONCTBO, MOBBIIIAIONIEE JaBlIeHHE (HalpUMep, HacocC).

[TonpoOHOe onucaHue BceX UCXOIHBIX JAHHBIX KaXJI0TO 3JIEMEHTA CEeTH MPUBEACHO B Me-
TOJIMKE TEIUIOTUAPABINYECKHX PAcyeTOB. 371€Chb Mbl IPOCTO KOPOTKO OMHUIIEM YTO M3 cels Te
«KYOMKH», U3 KOTOPBIX MO’KHO COCTaBUTh TEIIOBYIO CETh JIFOOOT0 pa3Mepa U CI0KHOCTH:

— Yy4acTKHu

— IIPOCTBIE Y3JIbI;

— HoTpeduTeny;

— LTTL,

— UCTOYHHUK;

— IIEPEMBIUKY;

— HaCOCHBIE CTaHIINH;

— IpoccenbHas 1manoa;

— perynsTop IaBJICHUS;

— pEeryJsTop Haropa,

— peryJysaTop pacxoja.

bonee noapobnast nHpopmaliys Mo 31eMeHTaM U MPUHIUIAM OCTPOCHHUS TEINIOBOM CeTH
B Zulu Thermo nipexacrasiieHa B Tome 3 [punoxxenun 2.
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3.2 ﬂacnopmsauuﬂ 00BLEKTOB CUCTEMbI TeNJSIOCHabXeHuns
[Maket nmxeHepHbIx pacueToB Zulu Thermo crnocobeH pemaTh MUPOKKUIN psJ 3a/1a4, B TOM

YHCJIC U MAacHopTHU3annio 00beKTOB ceTd. B Zulu Thermo umeercss BO3MOKHOCTh Kak J100aBJISITh
uHPOPMALIMI0O K O0BEKTaM CHUCTEMbI TEIJIOCHAOKEHHs (MCTOYHHMKH, YYaCTKU TEIUIOBOH CETH,
teroBeie kKamepsl/LITTI, morpedbuTenn), Tak 1 0TOOpakaTh 10OABICHHBIE CEMAHTHYECKUE JaH-
HbIe Ha cxeMe (pUCyHOK 3.2.1).

& B-Hoeropoa - Zulu 7.0 - [Hoeropog, *] E]E‘
@] ®afin  Opsexa Cnodi Kapra  Bua  Pactp  TaBnwua  3agadv  Cepewc  OkWo  Cripaska -8 x
DES-H SR E 5@ X fOEEOo0 @ ilsss adrAarIEARERERHOE
A s e 8 iTennocets @ - W E R R - W - By B Bl B a5 11 15
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Pucynok 3.2.1 OtobpaxeHre ceMaHTHUYECKUX JAaHHBIX HA CXEME TeIIOBOW CEeTH

Takne DOKyMEHTBI, KaK IaclopT TEIJIOBOIO ITYHKTAa M NAcHOpT TEIIOBOM CETH MOYKHO
MOJTHOCTBIO TEPEHECTH B MOJEJb, BIOXKUB MH(OpMaIMIO BHYTpb 00BbeKTOB. Takum oOpazom,
3JIEKTPOHHAs MOJIENIb TTOMUMO (PYHKIIMOHAIBHBIX BO3MOKHOCTEH MO0 MOJIEIMPOBAHHUIO PEKUMOB
paboThI TEIUIOBOW CETH, MEPEKITIOUEHHSIM U T.[I. TO3BOJISIET XPaHUTh HHPOPMALIKIO 00 3JIeMEeHTaxX
CHCTEMBI TeIIOCHA0KEHHS (PUCYHOK 3.2.2).

[Macopru3zarus takux 00bekToB Kak I[TIT u Mcrounuku B Zulu Thermo BeimoHeHHAs B
OCHOBHOM 3HEPreTHYEeCKHUMH IO0Ka3aTeasiMu (yTC. MOIIHOCTb, TeMIepaTypHbId rpaduk, MpUH-
UIHaIbHAsg cxeMa paboThl U T.1.). [ MONHOLIEHHON MacnopTH3aluu KOTEJIbHOIO, TEII000-
MEHHOT'O U HaCOCHOTO O0OPYAOBaHUS C YKa3aHUEM TEIJIOTEXHUYECKUX XapaKTepUCTUK HE00Xo-
M komruieke «Zulu TTIPK Uctoynuky.
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Pucynok 3.2.2 JlanHble, coaepKamrecs B MOICIH 10 00BEKTY HCTOYHUK TEIJIOCHA0KCHUS
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Pucynok 3.2.3 JlanHble, coaeprKaImecs B MOJICTH 0 00BEKTY YIaCTOK TETUIOBOM CETH
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Pucynok 3.2.4 JlanHbIe, CoepKaIfecs B MOICIH IO O0BEKTY y3el
(TerutoBas Kamepa/TeIIOBOH MyHKT)
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Pucynok 3.2.5 JlanHble, cofepKalrecs B MOJETH 110 00bEKTY MOTPeOuTENh
Kpome Tunu3upoBaHHbIX TabauIl 0a3bl JAHHBIX PACUETHBIX 3JIEMEHTOB CETH MOTYT pElaK-

TUPOBAThCA. MOXHO JA00ABUTH IMOJIB30BATEIBCKUE TOJIs 0a3bl JAHHBIX B 3aBUCUMOCTH OT TIO-
TpeOHOCTE, a TaK)Ke BBITPYKATh JTaHHBIC B yI0OHOM i ce0s Buae. Takum oOpa3om 6asy maH-
HBIX 10 O0BEKTaM TEIJIOBOW CETH MOXKHO JIOBECTH JI0 HEOOXOJMMOUN HAIOJHEHHOCTH COTJIACHO
[TpaBuiiaM TeXHHUYECKOM AKCILTyaTal[iy TEIIOBBIX YHEProyCTaHOBOK, yTBepkaeHHbIE [IprKkazom
Munsnepro P® ot 24.03.2003 N 115, ¢ BO3MOXHOCTbIO COCTaBJICHHUSI COOTBETCTBYIOIIMX OTYE-

TOB.

«[Tomnaas IMacriopTu3anus 00BEKTOB CETH.» BBLIIIOJIHEHHAS B IIporpaMMHOM KOMILIIEKCE Zu-

lu THUC packpsiBacT mMpokre Bo3MOKHOCTH. K mpumepy:

KaX]IbIil OOBEKT UMEET CBOM YHUKAJIBHBINH HOMED;

M3BECTHBI MACTIOPTHBIC JAHHBIE 110 BCEM 00BbEKTaM. B TOM umcie - cXeMbl BceX KOJIOIIEB,
Kamep, HacocHbIX ctanuuid wim LITIL; pacxozsl, HAMOPHI ¥ CXEMBbI MOAKIIOYSHHS TOTpeOu-
TeJel; CyTOUYHbIe rpad)uKu BOIOMOTPEOICHHUS U pabOTHl HACOCHBIX U T.J.;

UMEETCSl BO3MOYKHOCTh OCYIIECTBIIATh MOUCK OOBEKTOB IO JIIOOOMY 3ampocy, Kak 10 Mpo-
CTPAHCTBEHHBIM, TaK U IO TAOJIMYHBIM JIaHHBIM;

MOYKHO NPOCMATPUBATh COCTOSIHUE OOBEKTOB (OTKPBITA WM HET 33aJBH)KKa, paboTaer ju
HAcoC, MOJIKJIIOYEH JIM OTPEeOUTENb);

MOKHO aBTOMAaTH4ECKH (OPMUPOBATH OTYETHI MO JIIOOOMY M3 OOBEKTOB CETH, CBOAHBIE
OTYETHI 10 BCEW CETH B LIEJIOM WJIH K€ [0 YaCTH TEPPUTOPpUH (IIOKBAPTAIbHO, IOPAiOHHO).
bes Bueapenus [ MIC npoBeneHne MoaHOM MacnopTU3alyuy TPYAHOJOCTHXKUMO JIaKe B Ma-

JIOM TropoJe. Ha cocraBienue e CIIOKHEBIX OTYCTOB MOT'YT YXOAUThb JHU, €CJIM HC HEACIIN.

B nacrosimee Bpemst MYII «Temnmosnepro» mpousBena OrpoMHYIO0 padOTy MO BHEAPEHHIO

MOJONEUHBIX TEIIJIOBBIX CETEH B Zulu FI/IC, H YK€ MHOI'O JICT YCIICHIHO MOACIIUPYET MPOUCCC
Pa3BUTHA CXCMbI TEIMJI0CHAOKEHHS.
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3.3 MNacnopTtusauusa n onmcaHue pacyeTHbIX eAUHUL TeppuTo-

puvuarnbHOro geneHund, Bknrovad agMMHUCTPaTUBHOE
Huxe npencrasiieH nepeuyeHb OCHOBHBIX BO3MOXKHOCTEH, KOTOpbIe Mo3BoJsieT aenars [ C

Zulu:

—C03/1aBaTh KapThl MECTHOCTH B PA3IUYHBIX reorpauueckux CUCTeMax KOOPJIUHAT U Kap-
TorpauuecKuX MpPOeKIHsIX, 0TOOpakaTh BEKTOPHBIE IpadpuuecKkre JaHHbIE CO CrIIaXUBAaHUEM U
oe3;

—OCYIIECTBIIATh 00pabOTKy pacTpoBbix m3o0paxenuit popmaror BMP, TIFF, PCX, JPG,
GIF, PNG mipu momo1iy BCTpOEHHOTO rpaduuecKoro peaakTopa;

—II0JIb30BAaThCSA JAHHBIMH C CEPBEPOB, moiuaepkuBaromux crenupukamuo WMS (Web
Map Service);

—C TOMOIIBIO CO3/1aBa€MBIX BEKTOPHBIX CJOEB C COOCTBEHHBIM OWHApHBIM (hOpMaTOM,
00eCTIeYNBAIOIINM BBICOKYIO CKOPOCTh Pa0OThI, BEKTOPH30BATh PACTPOBBIC H300PAKECHUS;

—TIPH BEKTOPHU3AIIMHU UCTIOIH30BATh KaK MPUMHUTHBHBIE OOBEKTHI (CHMBOJIBHBIC, TEKCTOBBIE,
JUHEHHbIE, TUIONIA/IHbIE) TaK U TUIIOBBIE OOBEKTHI, OIMCHIBAEMBIE CAMOCTOSITENILHO B CTPYKTYpe
05

—paboTaTh C CEMAHTUYECKUMHU JAHHBIMU, MOAKIIOYaEMBIMH K CIIOK U3 BHEIIHUX HCTOY-
nukoB BDE, ODBC unu ADO uepe3 onucatenu 6a3 JaHHBIX (TIOTy4aTh JaHHBIE MOXHO U3 Ta0-
mun Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE u apyrux uc-
tounrkoB ODBC niu ADO);

—BBITIOJHATE 3aPOChl K 0a3aM JIAHHBIX C OTOOpaKEHUEM Pe3yJbTAaTOB Ha KapTe (ITOMCK
ornpeeieHHON NH()OPMAIIUY, HAXOXKICHIUE CYMMBI, MAKCUMAJIBHOTO, MUHIMAJILHOTO 3HAUCHUS,
U T.J.);

—BBITMOJIHATH IPOCTPAHCTBEHHBIE 3aMIPOCHI IO 0OBEKTaM KapThl B COOTBETCTBUH CO CIICIIH-
¢ukanusmu OGC;

—co3/1aBaTh MoJieJb pelbea MECTHOCTH U CTPOUTH Ha €€ OCHOBE M30JIMHUU, 30HBI 3aTOI-
JIeHUs: TPOPUITH U PaCTPBI pesibeda, paCCUUTHIBATH TIJIOMIATU U O0BEMBI;

—uMIopTupoBath rpadudeckue nanusie u3 Mapinfo (MIF/MID), AutoCAD Release 12
(DXF) u ArcView (SHP);

—DkcnoptupoBath rpaduueckue manueie B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) u Windows Bitmap (BMP).

Wcnons3ys Beimeykaszanubie cpeactsa [ UC Zulu, umeercss BO3MOKHOCTh TPOBOIUTD Mac-
MOPTHU3ALIMI0 U OMHCAHHME PACUETHBIX €AMHUI] TEPPUTOPHAIBLHOTO JENeHUs, BKIIOYas aaMUHU-
CTpaTUBHOE.
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3.4 I'mapaBnu4yecKum pacuyeT TensioBbIX ceTeun
Tennocuabxenue ropona Benukuit HoBropon obecreunBaeTcst HECKOIBKUMH TEILIOCHA0-

KarIUMHU opranu3anusiMu. OCHOBHOM opraHu3anuei, odecrnieunBaromeii mouru 95% mnorped-
HOCTH KWJIOTO (DOHIA B TETUIOBOM HEPTHH, SIBISICTCS MYHHUIUIIAILHOE YHUTAPHOE TIPEIIPUITHC
MVII «Tennosneproy.

OcnoBHbIMU TeruioncTouHrKamMu MYII «Temnosneproy» sABISItOTCS 3 KpYIHbIE KOTEIbHbIE,
€IMHUYHOM TEIJIOBOM MOIMHOCTEIO cBhIIe 50 I'kan/gac, 25 KOTEIbHBIX MOIIHOCTHIO OT 10 10 50
I'kan/gac, ocTajgbHEIC KOTEJIbHBIE UMEIOT MOIIHOCTE MeHee 10 I'kan/gac. OCHOBHOI BH TOILIH-
Ba — ra3, pe3epBHOE — Ma3yT.

B 2013 roxay na 6ananc MVYII «Tennosnepro» nepeaansl 9 aBTOHOMHBIX KOTEIBHBIX, pa-
Hee npuHaiexamux OO0 "TemnosneprocepBuc”, CyMMapHOH yCTaHOBICHHOM MOIIHOCTBIO 16
['kan/gac. Pa3Merienne KOTENbHBIX — KPBIIIHbIE, BCTPOCHHBIE WIIM MPUCTPOEHHBIE. Bee KoTenb-
HbIE aBTOMATU3HPOBAHHBIC, paOOTAIOT O€3 0OCTYKUBAIOIIET0 IIePCOHAIA.

[TpoMbInIeHHBIE TPEINPHUATHS B OCHOBHOM 00€CIIEUNBAIOTCS TEIIOBOM dHEpTruen oT coo-
CTBEHHBIX KOTENBHBIX, a Takxke oT TeruoanekrpouenTpanu OAO TT'K-2 (Hosropoackas TOL).

OAO TT'K-2 Hosropoackas TOL] padotaer mjst TeII0CHAOKEHUSI XMMHUYECKOTO KOMITJIEK-
ca «AKpOH» U psJia APYTUX IPEIIPUITUN, PACIIONIOKEHHBIX B IPOMBIIIIeHHON 30He. bonee 80%
MOJIKJIIoUeHHOM Harpy3ku Ha TOIL] - B mape.

OOOQO "HoBocTpo#" 3KCITyaTUPyeT TPU OTOMHUTEIbHBIX KOTENIbHBIX 1O yiI. Lllenonckast, u
1o yi1. KocmoHaBToB U sxuioit komriuiekc «JIyrosoit». Takxke OOO «HoBocTpoii» skcruryaTupy-
€T KOTeNbHYI0 1. [ puropoBo. BBuay TOro 4ro reHmianoM pa3BUTHsI TOPOJa MPeyCMOTPEHO
pacumpeHue rpaHull ropojia 3a 1. [ puropoBo, To KOTEIbHYIO B JAHHOM OTYETE IPUHUMAEM K
PacCMOTPEHHIO.

OyHKIMOHATBHAS] CTPYKTYpa IEHTPATM30BAHHOTO TEIUIOCHAOXKEHUS TOpo/ia MPEICTaBISIeT
pa3lieJIeHHOE MEXy Pa3HbIMHU IOPUIUYECKMMHU JTUIAMU MTPOU3BOACTBO TEIIOBOM SHEPTUU U €€
TPAHCTIOPT JIO0 MOTPEOUTES.

Heo6xoauMocTs B mpoBeneHnH padOT MO aHAINU3Y THAPABIMYECKOTO PEXKHMa BBITTOHS-
J1aCh B COOTBETCTBHH C TPEOOBAHUSIMHU K pa3pabOTKE CXEMBI TEIJIOCHAOKEHHUS C yUYETOM CIIey-
IOIIUX OCOOEHHOCTEH:

- IO/IKJIFOUEHUS IEPCIIEKTUBHBIX a0OHEHTOB K CHCTEME TETUIOCHA0KEHUS;

- MIepEeCYeTy CYIIECTBYIOIIEH MOJENH TEIUIOBBIX CETEH ropoja C JIOrOBOPHBIMHU Harpys3ka-
MU TIoTpebuTesei Ha ux (hakTHUeCKHUe Harpy3Ku.

BrinonHenue Bcex MeponpusTHii, 00eCIeUuT Ka4yeCTBEHHOE TEIJIOCHA0KeHne 00BEKTOB,
MIPE/ICTABJICHHBIX B JAHHOM TEXHUYECKOM OTUETE.

3.4.1 TennoBas ceTb U MeCTHble CUCTEMbI TENNIONOTPeOneHus

TennoBasi ceTb YeThIpeXTpyOHasi, paJuaibHasl.

IIpoknagka B OCHOBHOM IIOJ3€MHas — C KOMIICHCAL[UEH TEIUIOBBIX YUIMHEHUN II-
00pa3HbIMH KOMIIEHCATOPAMU M YIJIaMH €CTECTBEHHBIX [TOBOPOTOB, CATbHUKOBBIMU M CHIIb(OH-
HbIMHU KoMIeHcatopaMmu. [IprcoearHeHne K TEMIOBBIM CETSIM MECTHBIX CHCTEM OTOILIEHUS Ipe-
MMYILIECTBEHHO 10 3aBUCHUMOM CXeMe, 3a UCKIIIOYEHHEM HECKOJIbKUX MOTpeduTeseil ¢ He3aBucu-
Mot cxeMoil. CUCTEMBI OTOIJIEHHS] CMOHTUPOBAHBI 1O 2-X TPyOHOM, TYIMKOBOW CXeMe, a CHCTe-
Ma I'BC taxxe BBITIOJIHEHA B 2-X TPYOHOM HCIIOJHEHWH C TOJATOTOBKOM BOJBI Ha KOTEIBHBIX,
LITII u HEemocpeACTBEHHO y OTPEOUTEIS 110 3aKPHITOM CXeMe.
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3.4.2 TennoBble Harpy3ku
PacuérHble TemnoBble Harpy3Ku Ha OTOILUIEHHUE — 3TO PAcXO/bl TEIUIA IIPU PACUETHOU TEM-
nepaType Hapy>KHOT0 BO3]lyXa, IPUHUMAEMOH JUIsl JAaHHOT'O paliloHa M BHUJA TEIUIONOTPEOICHU .
PacuérHble TEIUIOBBIE U BECOBBIEC HArpy3KH SIBJIAFOTCS MCXOIHBIMHU JaHHBIMM JUIS OIIPENEICHUS
Pacxo10B TEIUIOHOCUTENS B PACUETHBIX YCIOBUSX.
PacuérHas Temneparypa Hapy>KHOI'0O BO3/lyXa B OTOIUTEIbHBIN IIepuoa A1 ropoaa Benn-
kit Hoeropon mpunsta T P.H.= - 27°C.

B 0#HOKOHTYpHBIX cXeMmaX IMOTPEOUTENIM TEIUIOBOM SHEPIUU MOJKIKOYEHBI HEHNoCpe.-
CTBEHHO K PacCIpeleIUTEIbHbIM TEIUIOBBIM CETSAM 110 3aBUCUMOM cxeMe. B noMax, noakiroueH-
HBIX K KOTEJIBHBIM C TeMrepaTypHbiM rpadukom 95/70°C, usmeHneHne TeMriepaTypbl TEIUIOHOCH-
TeJsl HE IPOUCXOAUT. B 1oMax, NprucOeAMHEHHBIX K MArUCTPAJIM C MOBBIIIEHHBIM TEMIIEPATyp-
HBIM IpauKOM, TeMIepaTypa TeroHocuTens nonmxaercss B UTII 1o HOpMAaTUBHBIX 3HAYECHUH.
[Tpy HaNMUYMU HArPy3KH TOPSYEro BOJOCHAOXKEHHS B OJHOKOHTYPHBIX CHCTEMax TEIUIOCHa0Xe-
HU OHA IOJKJIFOYAETCs 110 3aKPBITOM CXEME.

OKCIUTyaTalMio OCHOBHBIX TeIUIOBBIX ceTed, LITII, BHyTprKBapTaJbHBIX TEIUIOBBIX CETEN
u yactu UTII Bemonnser MVYII «TemnosHepro», KOTOpoe OCYLIECTBIIET BEACHUE TEIUIOBBIX U
THJIPABIMYECKUX PEKUMOB OTITYCKa TEIUIOTHI B TEIIJIOBbIE CETH B COOTBETCTBUU C TPEOOBAHUAMU
JEHCTBYIOIMX HOPMATUBHBIX JTOKYMEHTOB.

Pacuérapie akTHUECKHeE TETIIOBbIE HArPY3KH Ha OTOIUIeHUe, BeHTmrinuio 1 I'BC paccun-
TBIBAJUCh B COOTBETCTBUM C IpukazoM MuHucrepcrtsa PermonansHoro passurus PO or
28.12.2009 Ne 610.
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3.4.3 'nppaBnuyYeckUmn pacuyer
[Tocne coctaBieHns pac4E€THBIX CXEM (JIEKTPOHHOM MOJEIHN) IPOU3BOIAMICS TUAPABINYE-
CKUH pacy€T MECTHBIX CHCTEM TEIUIONOTPEOICHHUS C YUeTOM IOHIKEHHs TETIOBBIX Harpy3ok
notpeduTenei 10 GakTHIECKOro 3HAYCHUSI.
3anmadeil THIPABIMYECKOTO pacuéra TpyOOIPOBOIOB SBIISCTCS ONpeIeicHre HaKTHUECKUX
TUIPABIMYECKUX COIIPOTUBIIEHUM OCHOBHBIX MarucTpajieil 1 CyMMbl COIIPOTHUBIIEHUH 1O y4acT-
KaM, HauMHas OT TEIJIOBOTO BBOJIA U JI0 KaX/I0T0 TEIIONOTPeOUTENs.
dakTHYecKre CyMMapHbIe MOTEPU JABJICHUS HA YYaCTKE CKIIAJBIBAIOTCS U3 (PAaKTUYECKUX
JUHEHHBIX U MECTHBIX MOTEPb.
APc = APn + APwM, M BoJ. CT (1)

dakTnueckre JIMHCHHBIE IIOTECPU OAAaBJICHUA HaA YYACTKE ONPEACIAIOTCA IPOU3BEACHHUEM

(hakTHYECKMX yNeNbHBIX TMHEHHBIX I0Teph JaBneHus R¢ Ha JunHy ydacTka [.
APn = Rd - [,MM Boga. cT (2)

daxkTh4ecKue yaebHbIE JIMHEWHbIE TIOTEPH NaBIeHHs R¢) BBIYMCIAINCH ¢ yIETOM (aKTH-
YeCKOW HKBHBAJIEHTHOM IIEPOXOBATOCTU TPYOOIIPOBOIOB 0 PopMyIIe:
APn = Rt - 3, MM BOJ. CT (3)
rae Rr — yzaenbHbIe NHHEHHbIE MOTEPU AABJICHUS MPU SKBUBAJICHTHOW IIEPOXOBATOCTHU
K=0,5 mm;
B — monpaBoYHBIN KOA(PPHUIMEHT, ONMPENSIIEMBIN IO TaOIUIIE , B 3aBHCUMOCTH OT (haKTH-
YECKOM HKBUBAJICHTHOM IIEPOXOBATOCTH U IUAMETPOB TPYOOIIPOBOIOB.

VY nenbHble IOTEPYU JaBJIEHUS HA TPEHUE BBIYUCIISIIUCH O (GopMyIie:

AV -y-G2
RT=A-—— 4)
2:q'Ds
rzae A — K03 PpUIUEeHT ruIpaBIudYecKoOro TPeHUs;
V- CKOpOCTh TEIUIOHOCHUTES, M/C;
Y — IVIOTHOCTb TEIJIOHOCUTEJIS Ha pacu€THOM y4yacTKe TpyOOonpoBoJia, Krc/M3;
g — CKOpeHHe CBOOOJHOTO MaJeHus, M/c2;
DT — BHYTpeHHUI auameTp TpyObl, M;
G — pacuéTHbIil pacxo]] TEIUIOHOCUTENS Ha PaCUETHOM YYacTKe, T/4.
KoadduuueHt ruapaBarueckoro TpeHUs onpeaensercs no Gpopmyne:
A= - ©
- dr
(L14+2:0q )2

Trac KZ)KB — OKBUBAJICHTHAA MICPOXOBATOCTDH TPYGLI, npuHuMacMasd Ijisi BHOBb IIPOKJIAAbIBA-

e€MBIX TPYO BOJSHBIX TETIOBBIX ceTel Kayke =1,0 MMm.

3amaueil TUIPABIMYECKOTO pacdyéra TPyOOIPOBOIOB HAPYKHOU TETUIOBOM CETH SIBIISICTCS
onpeneneHue GaKTHIECKOTO THIPABINIECKOTO COMPOTUBIIECHUS KAKIOTO y4acTKa U CYMMBI CO-
MPOTHUBJICHHUH 110 y4acTKaM, HAYMHAsI OT UCTOYHHKA U 0 KaKIOTO TEIIOMOTPEOUTEIISI.
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Jlis mpoBesieHHs TUAPABIMYECKOr0 pacuéra Oblla COCTaBI€HA pacu€THas cXxema Hapyx-
HOW TEIJIOBOW CETH, C HAHECCHHEM TUAMETPOB, JJIUH TPYOOIPOBOJOB U PACXOJOB TETUIOHOCHU-
TEJA OT KOTEIBHOH /10 BCeX TeruonoTpedureneid. Cxema BHIIOTHEHA OJHOIHHEHHOM.

ITocne cocraBiieHHst paCUETHOM CXEMBI IPOU3BOAWIICS TMAPABINYECKUN pacyET HApyKHOU
TEIJIOBOM CETH.

daxkTHUeCKHE CyMMapHbIE NTOTEPH JaBJIECHUS HA y4acTKe CKJIaJbIBalOTCA U3 (HaKTHUECKUX
JMHEWHBIX U MECTHBIX MOTEPb.

APc = APn + APM, M BoJ. CT (6)

dakTHYECKUE JIMHCHHBIC MOTEPU JABJICHHS HA YYaCTKE ONMPEACISIFOTCS MPOU3BEICHHEM
(bakTUYEeCKUX yIETbHBIX JUHEHHBIX IOTePh MaBieHus R Ha anuHy yyactka [.
APn = R - [, MM BoJ. CT (7)

DaxTuYECKUE yACIbHBIE JIMHEHHBIC IOTEPH MaBICHUS R BEMUCIAINCH C YYETOM (aKTH-

Y4eCKOM SKBHBAJIEHTHOMN MIEPOXOBATOCTH TPYOOIIPOBOIOB 110 (hopMyJI€:
RT = RT - 3, MM Boz. CT (8)

rae Ry — ynenbHbIe THHEHHBIC TOTePH TaBJICHUS IPU YKBUBAJICHTHOHN IIIEPOXOBATOCTH

K=1,0 mm;

B — mompaBoYHBIN KOAPGUIIUEHT, ONpeIeasieMbIil TI0 Ta0IHIlEe, B 3aBUCUMOCTH OT (haKTH-
YeCKOW HKBUBAJICHTHOM HIEPOXOBATOCTU U AUAMETPOB TPYOOIIPOBOIOB.

Y nenbHbIE IMOTCPpHU AaBJICHUA HAa TPCHUC BBIYUCIIAINUCH 110 (I)OpMy.]'IeZ

VZ . 'G2
RT = ) - —Y>°
2:q-DsB

©)

rae A — K03(pPUIMEHT TUAPaBINYECKOTO TPEHUS;
V- CKOpOCThH TETMJIOHOCHUTES, M/C;

Y — IJIOTHOCTH TETJIOHOCHUTENS Ha pacuéTHOM y4acTKe TpyOomnmpoBo/ia, Krc/M3;
2.
g — YCKOpeHHe CBOOOIHOTO MajieH s, M/c”;

Dg — BHyTpeHHMI 1uamMeTp TpyOBI, M.;

G — pacuéTHblil pacxo/1 TEMJIOHOCUTEIIS HAa pacCYETHOM ydacTKe, T/4.

KOE)(I)(I)I/IL[I/ICHT FI/II[paBHI/I‘-IeCKOTO TpCHI/IH OHpCI[eJBIeTCH 110 q)OpMy.TIC:
1
A= (10)
(1,14+2-1-q dr )-2

Kake

rac KSKC — OKBUBAJICHTHAs MEPOXOBATOCTH TPY6I)I InpuHUMacMas 1JI1 BHOBBE ITPOKJIaJbIBa-

eMBIX TPYO BOJASHBIX TEIJIOBBIX ceTell Kykp = 1,0 Mm.

Jns agantanuu 3IEKTPOHHON MOJENW TEIUIOBBIX ceTel K (PaKTHYECKUM 3HAueHUsIM TI0-
Teph HAMoOpa Ha TeX WJIM MHBIX MAaruCTPAIBbHBIX CETSIX HCIONB30BAICS METO] MOA00pa MIepOXo-
BAaTOCTH TaKUM 00pa3oM, YTOOBI MaKCHMAJIbHO MPHUOIMU3UTHCS K (PaKTUUECKOMY TIepenamy JaaB-
JIEHUW B KOHTPOJBHBIX TOYKax. C y4eTOM BBHIIIECKA3aHHOTO MIEPOXOBATOCTh MPUHUMAIACH OT
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1,0 mo 3,0 mm. Taxke ObuT BBEAEH MONMPABOYHBIA KOADPHUIMEHT ISl KOMIICHCAIIUH CYMMBI
MECTHBIX CONpPOTHBIIEHHH, KOTOpbIi mpuHumaics o CHull 41-02-2003 «TensoBbie ceTu» B
3aBHCUMOCTH OT THIIOB KOMIIEHCATOPOB U TUAMETPOB TPyOOIpoBooB. Pacuér mpousBoauics B
nporpaMmmHOM kKomiuiekce ZuluThermo.

3.4.4 O6wue cBegeHunsi o Zulu Thermo
[Taker ZuluThermo mo3BosseT co34aTh PaCUETHYI0 MAaTeMaTHUYCCKYI0 MOJCIIb CETH, BbI-
IMOJIHUTH MAaCIOPTHU3aluI0 CETH, U HA OCHOBE COB,HaHHOﬁ MOZACIIN peuIaThb I/IH(l)OpMaHI/IOHHBIC 3a-
Ja4dyM, 3aga4d TOIIOJIOTMYCCKOI'0 aHaJIM3a, U BBIIIOJHATH Pa3JIMYHBIC TCIIJIOTHAPABINYCCKUC pac-
YCTHhI.
PvaeTy mogJjexar TyHI/IKOBBIG 1 KOJBbLECBBIC TCIIJIOBBIC CETHU, B TOM YUCJIC C IIOBBICUTCIIb-
HbIMM HAaCOCHBIMHM CTAaHUUSMHU M JPOCCEIUPYIOLIMMHU YCTPONCTBAMH, pabOTaronIle OT OJHOIO

WJIM HECKOJIBKMX UCTOYHHUKOB.
IIporpamma npeaycMaTpuBaeT TEIJIOTHAPABIMYECKHI PACUET ¢ MPUCOEAUHEHUEM K CETH

WHAUBUAYaAIbHBIX TerIoBbIX MYHKTOB (UTII) u nentpanpubix TemnoBbix myHKTOB (L[TII) mo He-
CKOJIBKHMM JIECSTKAaM CXEMHBIX PEIICHH, IPUMEHsIEeMbIX Ha Tepputopun Poccun.

- o EN

-8 X

@ B-Hoeropog - Zulu 7.0 - [Hoeropog *]
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Pucynok 3.4.1 [1aker unxenepHsix pacuetoB Zulu Thermo

PacueT cucteM TemIOCHAOKEHUS MOKET MMPOU3BOAUTHECA C YYCTOM YTCUCK U3 TEIJIOBOM
CE€THU U CUCTCEM TeHHOHOTpC6J'IeHI/IH, a TaK’KC TCIUIOBBIX IMOTECPHL B pr6onpOBoz[ax TEIUIOBOM CETH.
Pacuer TemnoBhIX MOTCPb BCACTCA 1100 1o HOPMATUBHBIM IIOTCPAM, 1100 1o (I)aKTI/I‘-IC-

CKOMY COCTOSAHUIO U3O0JIAHNHU.
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Pacuetsr ZuluThermo moryt paboTaTth Kak B TECHOW MHTErpaIMU ¢ T€OMH()OPMAIHOHHOM
cuctemoit (B Bune moayns pacmupenus [ IC), Tak u B BUJe OTACIBbHON OMOIMOTEKH KOMIIOHEH-
TOB, KOTOPBIC ITO3BOJIAIOT BBIMOJHATH PACYCThI U3 MPHIOKEHHUN M0Ib30BATENICH.

B HacTosmuii MOMEHT MPOAYKT CYIIECTBYET B CJACAYIOIINX BapHAHTAX:

— ZuluThermo - pacuetst TemmoBbix ceteit A ['UC Zulu;

— ZuluArcThermo - pacuers! TertoBsix cereit st ESRI ArcGIS;

— ZuluNetTools - ActiveX-KOMITOHEHTBI JIJIs1 paCUETOB HHIKEHEPHBIX CETEH.

3.4.5 Bo3moxHoctn Zulu Thermo npu BbINONMHEHMM ruapaBrIM4ecKUxX pac-
YyeToB
[MTakeT nHxkeHepHBIX pacueToB Zulu Thermo criocobeH pemarh Ciaeayronui psa 3a1au:

— IIOCTPOEHHUE PaCYETHON MOJIENIN TEIUIOBOI CeTH;

— TacmopTH3aIus 00HEKTOB CETH;

— HaJIaJIOYHBINA pacueT TEeIIOBOW CeTH;

— [IOBEPOYHBIN pacyeT TEIJIOBOM CETH;

— KOHCTPYKTOPCKUHN pacyeT TeIJIOBON CEeTH;

— pacuet TpeOyeMoi TemrnepaTypbl HA UICTOYHUKE;

— KOMMYTaIlMOHHBIE 331a4K;

— IMIOCTPOCHHUE TTHE30METPUIECKOTO rpaduKa;

— pacyeT HOPMAaTUBHBIX MOTEPh TEIUIA YePe3 U3OISIIHIO.

NMocTpoeHmne pacyeTHOM MoAenu TENIOBOU CeTU

[Tpu paGote B reomH(pOPMAIIMOHHON CHUCTEME CETh JIOCTATOYHO MPOCTO U OBICTPO 3aHO-
CUTBCSI C TMOMOIIBIO MBIIIKKA WU 10 KoopauHataMm. [Ipu sTom cpasy gopmupyercs pacueTHas
Mojienb. OcraeTcs MUIIb 33JaTh pacueTHbIE MapaMeTpbl 0OBEKTOB M HAXKATh KHOIMKY BBITIOJHE-

HHA pacycTa.

3.4.6 Hanapo4HbIW pacyeT TensIOBOU ceTn

Henpro HamagouyHOrO pacyera sBIsETCS oOecrieueHrne nNoTpeduTenel pacueTHbIM KOoJr4de-
CTBOM BOJIbl U TEIJIOBOM SHEPTuu. B pe3ynbrare pacuera ocyuecTBisieTcs noa0op J1eBaTopoB U
UX COIIEJI, TPOU3BOJUTCS pacueT CMECUTENbHBIX U JPOCCEIUPYIOUINX YCTPOUCTB, ONpPEAEseTCs
KOJIMYECTBO M MECTO YCTAaHOBKH JIPOCCENbHBIX MIaii0. Pacyer MokeT MpOM3BOAUTHCA TPU U3-
BECTHOM pacrojiaraéMoM Harope Ha HCTOYHUKE M €r0 aBTOMaTHYECKOM M0I00pe B CiIydae, eciu
3a/IaHHOTO HAopa He J0CTAaTOYHO.

B pe3ynbrare pacueTa onpenensioTcs pacxobl U MOTEPH HAMOpa B TPyOOTPOBOIaX, HATO-
pBI B y3J1aX CETH, B TOM YHCIIE paclioyiaraeMble HAMOphl Y OTpeOuTeNneid, TeMneparypa TerioHo-
CUTEJIA B y3/1ax CeTHU (IIPU ydeTe TEIJIOBBIX MOTEPb), BEIMUYMHA U30BITOYHOTO HAIOpa y MOTpe-
ourtenel, TeMieparypa BHyTPEHHET 0 BO3yXa.

JpoccenupoBanre M30BITOYHBIX HAOPOB Ha aOOHEHTCKUX BBOJIAX MPOU3BOJIAT C MOMO-
IIBIO COTIENI DJIEBATOPOB M JPOCCENBbHBIX maib. [IpoccenpHbie maildobl mepen abOHEHTCKUMU
BBOJIAMH YCTAHABIUBAIOTCS aBTOMAaTHYECKU Ha MOJAIOIIeM, OOpaTHOM WM 000uX TpyOOIpoBO-
JaxX B 3aBUCHMOCTH OT HEOOXOAMMOTO JIsl CHCTEMBI TUpaBIndeckoro pexuma. [Ipu padore He-
CKOJIbKMX MCTOYHHMKOB Ha OJIHY CETh OIpPEAEINSIeTCs] paclpeaesieHle BOJbl U TEIIOBOM 3HEPruu
Mex 1y uctouHukamu. [logBoauTcst 6anaHc Mo BOJIE U OTIYIIEHHOUW TEIUIOBOM YHEPTUE MeXIy
HMCTOYHHKOM U TOTpeOuTensMu. OnpenensitoTcs MOTPEONTENM U COOTBETCTBYIOIMIUM UM HUCTOY-
HUK, OT KOTOPOT'O JIaHHbIE TOTPEOUTENH MOIYHaOT BOJLY U TEIUIOBYIO SHEPTHIO.

3.4.7 lNoBepoOYHbLIN pacyeT TeNJsIOBOU cCeTH
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[lenbro MOBEPOUYHOIO pacueTa ABIsAETCs onpeeacHre (PaKTHYECKUX PACXOA0B TEIIOHOCH-
TEJIA Ha y4acTKaX TEIUIOBOM CETH M y MOTpeOHTEeNel, a TaKkKe KOJIMYECTBE TEIUIOBOW SHEPrUu
HOJTy4aeMoi MOTpeOuTENeM MIpU 3aJaHHONW TeMIIepaType BOABI B HOAIOLIEM TPYyOOIpOBOAE U
pacrojaraéMoM Harope Ha UCTOYHHKE.

CoznianHas MareMaTH4ecKasi MMUTALMOHHAs MOJENIb CUCTEMbI TEIUIOCHAOKEHUs, CIyxKa-
11ast UIsl peUICHMs] IOBEPOYHOM 3a1a4H, IT03BOJIAECT aHAIU3UPOBATh TMAPABINYECKUI U TEIJIOBOU
PEKUM pabOThl CUCTEMBI, a TAKXKe IPOTrHO3UPOBATh U3MEHEHHE TEMIIEPATyphbl BHYTPEHHETO BO3-
nyxa y norpeduresell. PacueTsl MOTyT MpOBOAUTHCS MPU PA3IMUHBIX UCXOJHBIX JaHHBIX, B TOM
YHCJIE aBapUWHBIX CUTyalUsX, HAIPUMEpP, OTKIIOYEHUU OTHEJIBHBIX YYaCTKOB TEIJIOBOM CETH,
nepeaayd BOJbI U TEIUIOBOM PHEPTUU OT OJHOTO MCTOYHHMKA K APYroMy IO OJHOMY M3 TpyOO-
IIPOBOJIOB U T.JI.

B pesynbrare pacuera onpeaensoTcsa pacxoisl U IOTEPH HANopa B TpyOOIPOBOAAX, HAIO-
pBI B y3JIaX CETH, B TOM YHCJIE pacliojlaraéMble HAIloOphl y MOTpeOuTenel, TemMrnepaTypa TeIIoHO-
CHUTEJS B y3JaX CeTH (IpU yueTe TEIJIOBBIX MOTeph), TEMIEpaTypbl BHYTPEHHETO BO3/1yXa y IO-
TpeOuTenei, pacxoabl U TEMIIEPATyphl BOJBI HA BXOJIE€ U BBIXOJIE B KXY CHUCTEMY TEIJIOINO-
Tpebuenus. [Ipu pabore HECKOIBKUMX MCTOYHHUKOB Ha OJHY CETh OIPENeIIeTCs paclpeieieHne
BOJIbl U TEIUIOBOM 3HEPruu Mexay ucrouHukamu. [lonBoautcs GanaHc 1o Boj€ M OTIYLIEHHOMN
TETUIOBON SHEPrHel MEXIy HCTOUHUKOM M ToTpeduTeasiMu. OnpenenstoTcss moTpeOuTeNnu u co-
OTBETCTBYIOLIUI UM UCTOYHHK, OT KOTOPOTO JaHHbIE OTPEOUTENH MOITYHat0T BOAY U TEIIOBYIO
SHEPIHUIO.

3.4.8 KOHCTPYKTOPCKMM pacyeT TenyoBOoMn ceTn

I_[eJ'IBI-O KOHCTPYKTOPCKOI'O pacdcTa ABJIACTCA OIPEACICHUC AUAMCETPOB pr6OHpOBO,I[OB
TynHKOBOfI u KOHLHGBOP'I TENJIOBOM CETHU IIpu IPOITYCKE MO HUM PACUCTHBIX PACXOOOB IIpU 3a-
JaHHOM (I/IJ'II/I HeI/I3BeCTHOM) pacmnojraracMoM Halope Ha HICTOYHUKE

I[aHHa}I 3agadya MOXKET OBLITh HCIIOJIL30BaHAa pu BbIAAYC pa3pCHICHUSA Ha IOAKIIOYCHHC
HOTpe6I/ITeJ'ICI71 K TEILUIOBOM CCTU, TAK KaK B Ka4€CTBC UCTOYHHUKA MOXKET BBICTYIIATh JIr000i y3ei1
CHCTEMBI TEIUTOCHAOXKEHM I, HalpuMep TerioBas kamepa. s 6osee ruOKoro penieHus: TaHHOU
3ala4M MpeayCMoOTpEHa BO3MOXKXHOCTb USMCHCHUA CKOPOCTHU JABUIKCHHA BOJbBI IO YJaCTKaM TCII-
JIOBOM CE€TH, YTO MPUBOAUT K U3MEHEHHUIO JUaMETPOB TPyOOIIPOBO/A, @ 3HAUUT U PacIioyiaraeMo-
T'O HaIltopa B TOYKEC MOAKIIOYCHUA.

B PE3YIbTATC pacucTa OIPCACIAIOTCA AUaMCTPhI pr60HpOBO,Z[OB TEMJIOBOH CCTH, pacmo-
JIaraeMbIi HAIllop B TOYKEC IMOAKIIKOUCHUA, paCXOJdbl, IIOTCPHU HAIIOPpA U CKOPOCTU ABUKCHHUS BOJbI
Ha Yy4aCTKax CCTH, pACIIOJIaracMbIC HAITIOPbI HA HOTpe6I/ITeJ'I$IX.

3.4.9 Pacuet TpebyemMon Temnepatypbl Ha UCTOYHUKE
[lenbto 3amaun sIBIISIETCS ONpEeIeHe MUHUMAIbHO HEOOXOJUMOW TeMIlepaTypbl TeIuio-
HOCUTCJIA HA BBIXOAC N3 UCTOYHUKA IJIA O6GC1’[G‘IGHI/I${ Y 3aJaHHOT'O HOTpe6I/ITe.]'I${ TEMIICPATYPhbL
BHYTPEHHETO BO3/1yXa HE HUKE PACUETHOM.

3.4.10 KommyTaumoHHbIe 3aaauum
AHanu3 OTKIIOYCHHH, MEePEKIIOYCHHM, TTOMCK ONMMbKalIleil 3amopHoi apMaTypbl, OTKIIIO-
YaroIIEeW y4aCTOK OT HCTOYHUKOB, WJIH IOJHOCTHIO U30JMPYIOLIEH YYaCTOK U T.JI.

3.4.11MNbe3omeTpuyecknmn rpadumk
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Llenpro MOCTPOEHUS MTBE30METPHUYECKOTO TpaduKa ABISETCS HArJIAHAS WIUTIOCTpANus pe-
3yJIbTaTOB THAPABIMYECKOrO pacyera (HajlaJ04HOro, MOBEPOYHOr0, KOHCTPYKTOpCKOro). Ilpu
9TOM Ha 3KpaH BBIBOJATCA:

— JINHUSA JaBJICHUS B MOJIAIOIIEM TPYOOTIPOBOIE;

— JINHUSA JaBJICHUS B 00paTHOM TpyOOIPOBO/IC;

— JIMHUS TIOBEPXHOCTH 3EMIIN;

— JIMHUS TIOTEph Haropa Ha maiioe;

— BBICOTA 3/IaHUS;

— JIMHUS BCKUIIAHHS;

— JIMHUSA CTaTUYCCKOT'O HaIopa.

[Ber u cTuip TMHUIN 331aI0TCS NOJIB30BaTeENeM (pUCYHOK 3.4.2).
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Pucynox 3.4.2 [Ipumep odopmiieHUs TbE30METPUUECKOr0 rpaduka

B Tabnune nox rpadgukoM BBIBOAATCS AJIs KaXKJIOTO y3Jia CETH HaMMEHOBaHUE, reoie3nye-
CKas OTMETKa, BbICOTa MOTPEOUTENIS, HAMOPBI B MOJAIOIIEM U 00paTHOM TpyOOIIpOBOJax, BEJIU-
YHHa APOCCETUPYEMOro Hamopa Ha maiibax y notpedurenei, moTepu Hamopa Mo y4yacTkaM Terl-
JIOBOM CETH, CKOPOCTH ABM)KEHUS BOJbI HA y4acTKax TEMIoBOW ceTH U T.1. KomuuecTBo BBIBO-
JUMOH oA rpaduKkoM HHGOPMAILIMK HACTPAUBAETCS MOJIb30BATENEM.

3.4.12 T'mppaBnnyYecKuin pacyeT B NPOEKTe
I[JI}I pa3pa60TI<H Mep0HpI/I}ITI/II71 MOACPHU3AIUN CXCMBbI TEIUIOCHAOXKEHUS T opoJa

B.HOBFOpO)I B HACTOAIIEM IHPOCKTE HCIIOJb30BaAJIOCh MATCMATHUYCCKOC MOJACIHUPOBAHUC JIA
MMPUCYUTBIBAHUS ITPEATIara€MbIX peHIeHHfl.
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Cornacuo CIT 124.13330.2012 «TEIIJIOBBIE CETW» penienus 1o nepcneKTUBHOMY pa3-
BUTHIO CHCTEM TEIIOCHAOKEHHsI HACEIEHHBIX IYHKTOB, NMPOMBIIUICHHBIX Y3JIOB, TPYMI IPO-
MBIIUICHHBIX TPEANPUATHNA, PAifOHOB M JPYruX aJIMHUHHCTPATUBHO-TEPPUTOPHAIBHBIX 00pazo-
BaHMii, a Takxke otaenbHbIX CLT cnenyer pazpabarbiBaTh B cxeMax TeruiocHa0xeHus. [lpu pas-
paboTKe CXeM TeIUIOCHA0KEHUSI paCUeTHBIC TEIUIOBBIE HArPY3KH ONPEACIISIOTCS Ul CYIIEeCTBY-
IOLLEH 3aCTPOMKHM HACEJIEHHBIX MYHKTOB U JIEUCTBYIOIIUX MPOMBIIIEHHBIX NPEIINPUATHNA — 10
IIPOEKTaM € YTOYHEHHEM MO0 (PaKTHYECKMM TeIUIOBbIM Harpy3kaMm. [lostomy TemnoBble
Harpy3Ku JUisi oObequHEeHHs] ObUIM aKTyaJu3UpOBaHbl Ha OCHOBAHMM aHAllM3a 3KCIUTyaTalluOH-
HBIX TIOKa3aTesiel 3a MPOILIbIe FObl PabOTHI.

Jnis mpennaraeMpiX 00bETUHEHUH TEIUIOBBIE CETH CYIIECTBYIOIIMX KOTEIBHBIX 00BEICHBI
B BU/I€ 000OIIEHHBIX MTOTPEOUTENCH C YTOUHEHHBIMH TEIUIOBBIMU HAarpy3KaMHu.

B MartemaTtudeckoi mMojenu ObUTa IOCTPOCHA YKpYHMHEHHAsT MOJETh paboThI Mpesarae-
Moii cxeMsl. [Ipoknanka marucrpaiei Mporu3BOAMIACH IO MECTaM HanboJjee BEPOATHOTO pacio-
noxeHus. Mcnonp3oBaics NPUHIMI COMPOKIAAKU (COBMECTHOE MPOKIIAIbIBAHUS CTAphIX U HO-
BBIX TPyOOIPOBOJOB C MUHUMAJIbHOW MOJIEPHHU3AIMEH KaHAJIOB U MET MPOKJIAAKH), MUHUMH3U-
pys pa3pabOTKy HOBBIX MECT MPOKIAIKH, & COOTBETCTBEHHO M3JIEPIKEK Ha UX peaIn3aluio (B T.4.
Ha reoyiornyeckue u3bickanus). [Ipoknaaka mpou3Boauiachk ¢ MPUBS3KON K KapTorpadudeckon
OCHOBE, 1 COOTBETCTBYIOLIUM PacueToM JUIMH TPyOOIpOBOIOB.

Ha ocHoBaHuU NPOBEIEHHBIX MMIPABIMUECKUX PACUETOB ObLIM BHIOpAHBI TUAMETPhI IPEI-
JaraeMbIX K CTPOHUTEIBCTBY TPYOOIPOBOJIOB U HEOOXOAUMBIEC BHIXOIHBIC MTAPAMETPHI JIaBICHUS
Ha UCTOYHMKAX Ul UX COBMECTHOU pabOTBhI.

3akoabuoBka 12 koreabHbix MYII «Tensiodnepro» na npasom 6epery p. Boixos

JlanHoe MeponpusTHE IMpearnoyiaraeT 0ObeTUHUTh B €IUHYIO CHCTEMY TEIUIOCHAOKEHUS
ceTH, oocnyxuBaembie KOTENbHBIMU Ne8, Ne9, Nel5, Nol7, No21, Ne23, No27, No30, Ne39, No43a,
Ned9 u No68, pacnonoskeHHBIMH B IIEHTPAJIbHOM YacTH ropojia Ha MpaBoM Oepery p. Bonxos.

B paMkax maHHOTO MEPOTPUSATHS MPEIAraeTCs B Ka4eCTBe pabOYNX OCTAaBUTh KOTEIHHBIC
Ne30, Ne43a u Ne49, a octanbHble KOTenbHBIE IepeBecTy B pexkuM L[ TTI.
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Pucynok 3.4.3 I'paduueckoe n300pakeHue MpeIIaraeMoil CXeMbl U3 MaTeMaTHYECKOM
Mozenu Zulu

*** O6beanHeHMa 12 KoTenbHbIx ***
McTtouHumk ID=43009 KotenbHaa N30 Pek:
Konunuyectso Tenna, BbipabaTbiBaemoe Ha MCTOYHMKE 3a Yac 32.500, Mkan/u

Pacxog Tenna Ha 0606LWeHHbIX NoTpebutensx 32.181, Mkan/u
Tennosble noTepu B nogatoliem Tpybonposoae 0.23043, Mkan/u
Tennosble noTepu B o6paTHOM TpybonpoBoge 0.08869, lkan/u
CymmapHbIii pacxog B nogatowem Tpybonposoae 538.046, T/u
CymmapHbIii pacxog B obpatHom Tpybonpososae 538.046, T/u
Pacxoz Boapl Ha 0606LeHHble noTpebuTtenm 538.046, T/u
[JasneHue B nogatowem Tpybonposoae 56.200, m
[asneHne B obpaTHoMm TpybonpoBoae 21.200, m
Pacnonaraembliit Hanop 35.000, m

TemnepaTtypa B nogatowem Tpybonposoge 130.000,°C
Temnepatypa B obpaTHOM Tpybonposoae 69.596,°C

McTtouHunk ID=43026 KotenbHasa Ne43 Pek:
Konunuyectso Tensna, BbipabaTbiBaemoe Ha MCTOYHMKE 3a Yac 20.105, Mkan/u

Pacxop Tenna Ha 0606LeHHbIX NOTpebuTenax 19.957, Mkan/u
Tennosble noTepu B nogatouem Tpybonposoae 0.12112, N'kan/u
Tennosble noTepu B 0bpaTHOM Tpybonposoae 0.02696, Mkan/u
CymmapHbIli pacxof B nogatowem Tpybonposoae 333.622, T/u
CymmapHblIli pacxof B obpaTHom Tpybonposoae 333.622, T/u
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Pacxog Boapl Ha 0606LeHHble noTpebutenm 333.622, T/u
JasneHue B nogatowem Tpybonposoae 54.500, m
[asneHne B obpaTtHom TpybonpoBsoge 19.500, m
Pacnonaraemsbiit Hanop 35.000, m
Temnepatypa B noaatoliem Tpybonposoae 130.000,°C
Temnepatypa B obpaTHOM Tpybonposoae 69.736,°C

NcTtoyHumK ID=43032 KotenbHaa Ned9 Pek:

KonmyectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 28.593, l'kan/u

Pacxop Tenna Ha 0606LLEeHHbIX NOTpebuTensx 28.425, l'kan/u
Tennosble noTepu B Nogatollem Tpybonposoae 0.08738, Mkan/u
Tennosble notTepu B 06paTHOM Tpybonposoae 0.07189, Nkan/u
CymmapHbIii pacxog B nogatowem Tpybonposoae 474.331, T/u
CymmapHbIii pacxof B obpaTHom TpybonpoBsoae 474.331, T/u
Pacxog Boapl Ha 0606LeHHble noTpebutenn 474.331, /v
JasneHue B nogatowem Tpybonposoae 55.000, m
[asneHue B obpaTHOM TpybonpoBoae 20.000, m
Pacnonaraemsblit Hanop 35.000, m

Temnepatypa B nogatowiem Tpybonposoge 130.000,°C
Temnepatypa B ob6paTHOmM Tpybonposoae 69.718,°C

CyMMapHO Mo UCTOYHUKAM:
Konunuyectso Tenna, BbipabaTbiBaemoe Ha MCTOYHMKE 3a Yac 81.199, Mkan/u

Pacxog Tenna Ha 0606WeHHbIX NoTpebutenax 80.564, l'kan/u
Tennosble noTepu B NogatoLlem Tpybonposoge 0.43893, Mkan/u
Tennosble notTepu B 06paTHOM Tpybonposoae 0.18754, l'kan/u
Pacxopn Bogbl Ha 0606LLEHHbIE NOTPEOUTENN 1346.000, T/u

PacueT oKoHueH!

3a1¢0.111>110131ca TEILUIOBBIX ceTell KOTeJIbHbIX B HEHTPE ropoaa

JlanHOe MepomnpusITHE IMpEAroyaraeT 3aKoJIbIIOBKY KOTEJIbHBIX, PACHOJIOXKEHHBIX B ICH-
TpaJIbHOM YacTu ropojia Ha npaBoM Oepery p. Bonxos kotenshbie Ne 7, 20, 31 u 52M, Ha neBoM

Oepery p. Bonxos korenbubie Nel, 2 u 14.
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Pucynox 3.4.4 I'paduueckoe n3o0pakeHue mpejiaraéMoi CXemMbl U3 MaTeMaTHIECKOM
mozenu Zulu

McTouHuK ID=43054 KotenbHaa Nel Pek:

Konunuyectso Tenna, BblpabaTbiBaemoe Ha MCTOYHMKE 3a Yac 24.938, Mkan/u

Pacxog Tenna Ha 0606LWeHHbIX NoTpebutenax 24.855, Mkan/u
Tennosble noTepu B nogatouiem Tpybonposoae 0.05828, Mkan/u
Tennosble noTepu B obpaTHOM TpybonpoBoae 0.02484, M'kan/u
CymmapHbIii pacxog B nogatowem Tpybonposoae 414.670, T/u
CymmapHbIii pacxof B obpaTHom Tpybonposoae 414.670, T/u
Pacxog Boapl Ha 0606LeHHble noTpebutenn 414.670, T/u
[asneHue B nogatowem Tpybonposoae 60.000, m
[asneHne B obpaTHom TpybonpoBoge 35.000, m
Pacnonaraemsbiit Hanop 25.000, m

Temnepatypa B noaatolLlem Tpybonposoe 130.000,°C
Temnepatypa B obpaTHOM Tpybonposoae 69.860,°C

NcTtoynunk ID=43077 KotenbHaa Ne7 Pek:

KosmuectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 23.502, M'kan/u

Pacxop Tenna Ha 0606LLEeHHbIX NOTpebuTensx 23.374, Tkan/y
Tennosble noTepu B NogatoLlem Tpybonposoge 0.08943, Mkan/u
Tennosble notTepu B 06paTHOM Tpybonposoae 0.03827, l'kan/u
CymmapHbIii pacxog B nogatowem Tpybonposoae 390.200, T/u
CymmapHbIii pacxos B obpaTtHom Tpybonposoae 390.200, T/u
Pacxopn Bogbl Ha 0606LLEHHbIE NOTPEOUTENN 390.200, T/u
[asneHue B nogatowem Tpybonposoae 38.400, m
[asneHue B obpaTHoMm TpybonpoBoae 20.000, m
Pacnonaraemblit Hanop 18.400, m

Temnepatypa B nogatouiem Tpybonposoae 130.000,°C
Temnepatypa B ob6paTHOM Tpybonposoae 69.771,°C

3akoabno0BKa 14 KOTEJBHBIX B J1eBOOEPEKHON YACTH ropoja

JlaHHOE MepOompHUsTHE MpeanoyaraeT 3aKoJbIOBKY 14 KOTENbHBIX, PACHOJIOKEHHBIX B
[EHTPaJIbHOU YacTu ropoja Ha jeBoM Oepery p. Bonxos. [lpennaraercss 00beIMHUTH B €IUHYIO
CUCTEMY TEITIOCHA0XKEeHHS ceTH, oOcIyxuBaemble KoTenbHbIME NeNed, 29, 64, 5, 26, 6, 45, 62,

12, 13, 65, 34, 16 u 51.
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Pucynok 3.4.5 I'paduueckoe n3o0pakeHre mpeiaraeMoil CXeMbl i3 MaTeMaTUYeCKOM
mojenu Zulu
Ucrounuk ID=43039 Kotenpuas Nel6 Pek14:
KonngecTBo Tenna, BeipabaTbiBaeMoe Ha HCTOYHHUKE 3a Yac 25.374, I'xan/q
Pacxop Teria Ha 0000IIEHHBIX TTOTPEOUTEIAX 25.143, I'kan/u
TemoBeie TOTEPH B TIOIAOIIEM TPYOOIIPOBOIE 0.17570, I'kan/u
TermoBbie IOTEpH B 0OpaTHOM TPyOOTIPOBOIE 0.05529, T'kan/a
CyMMapHBIii pacxo/ B IOAAOLIEM TPyOOIIpoBoae 420.413, t/4
CyMMapHbIii pacxoji B 00paTHOM TPyOOIIPOBOIE 420.413, 1/4
Pacxon BoJibl HAa 0000IIIEHHBIC TOTPEOUTENIN 420.413, t/4
33
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JaBnenue B mogaromeM TpyoonpoBoje 61.200, m
JaBnenune B oOpaTHOM TpyOOTIpOBOIE 21.200, m
Pacnionaraemsliii Harop 40.000, m
TemmnepaTypa B IojaroiieM TpyoonpoBoe 130.000,°C
TemmnepaTypa B 06paTHOM TpyOOIIpOBOAE 69.645,°C
Ucrounuk ID=43060 Kotenpuas No64 Pex14:
KonuuecTBo Teria, BeipadaThiBaeMoOe Ha HCTOUHHKE 32 4ac 36.801, 'kan/a
Pacxop Terna Ha 0000IIEHHBIX TOTPEOUTEIIAX 36.496, I'kan/ua
TemmoBbIe TOTEPH B OJAIOIIEM TPYOOIIPOBOIE 0.18149, I'kan/q
TemnmnoBeie moTepu B 00paTHOM TpyOOTIpOBOIE 0.11444, T'kan/a
CyMMapHBIii pacxo]l B TIOJaroIieM TpyOoonpoBoie 609.500, /4
CymMapHBIii pacxo]l B 00paTHOM TpyOOIpoBoIe 609.500, T/
Pacxonx Bozel Ha 0000IIEHHEBIE TIOTPEOUTETH 609.500, T/9
JlaBneHue B nozaroiieM TpyOonpoBo/Ie 57.500, m
JaBnenne B 00paTHOM TpyOOIIpOBOIE 24.500, m
Pacnionaraemsrit Hamtop 33.000, m
TemmnepaTypa B IojaroiieM TpyOoonpoBoe 130.000,°C
Temmepatypa B 00paTHOM TpyOOmIpoBoe 69.622,°C
Ucrounuk ID=43075 Kotenbnast Ne34 Pek14:
KonuuecTBo Teruia, BeipabaThiBaeMoe Ha HCTOUHHKE 32 4ac 46.130, I'kan/a
Pacxoz Tera Ha 0000IIEHHBIX TOTPEOUTEIAX 45.709, I'kan/g
TemmoBbIie TOTEPH B TIOAIOIIEM TPYOOIIPOBOIE 0.30673, I'kan/qa
TenmoBsie moTepH B 00paTHOM TPYOOIIPOBOIE 0.11434, I'ran/qa
CyMMapHbIii pacxo]l B TOJaroIieM TpyOopoBoie 764.087, T/4
CymMMapHBIii pacxo]l B 00paTHOM TpyOOIpoBoIe 764.087, T/4
Pacxon Boser Ha 0000IIEHHBIE TOTPEOUTENN 764.087, T/4
JlaBneHue B nozaroieM TpyoonpoBo/Ie 62.000, m
JlaBneHue B 00paTHOM TPyOOIIPOBOJIC 20.000, m
Pacnonaraemslii Hanop 42.000, m
TemmnepaTypa B IojaroiieM TpyOoonpoBoe 130.000,°C
Temriepatypa B 00paTHOM TpyOOTIpOBO/IC 69.628,°C

CyMMapHO 10 UCTOYHUKAM:
KommuecTBo Temia, BeIpabaThiBaeMO€ Ha HCTOYHUKE 32 4ac 108.305, I'kan/u

Pacxoz Teria Ha 0000IIEHHBIX TOTPEOUTEIAX 107.347, I'kan/u
TemoBeie TOTEPHU B TIOIAOIIEM TPYOOIIPOBOIE 0.66392, I'kan/u
TenmoBsie oTEpH B 00paTHOM TPYOOIIPOBO/IE 0.28407, I'ran/qa
Pacxoz BojibI Ha 00001IIEHHBIE TTOTPEOUTETH 1794.000, 1/4

HTL NTPOMBILLTIEHHAS SHEPTETUIKA

34




CXEMA TEMNOCHABXXEHUA BENTMKOIro HOBropO4A 0 2030 NOOA

3akoabHoBKA 12 KOTEJbHBIX C NepeKJIYeHnemM ux Harpy3ku Ha JIBK

Meponpusitue npeanosaraer noaxiaoueHue K JIBK psaa KoTenbHbIX 3amagHOroO paioHa
NeNe 10, 36, 50a, 46, 46a, 61, 54, 40, 60 B kauectBe LTI u KoTenbHYIO Ne63 B MHUKOBOM pexKH-
Me.
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Pucynok 3.4.6 I'paduueckoe n3o0pakeHne mpeiaraeMoil CXeMbl i3 MaTeMaTUYeCKOM
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Mozenu Zulu
IToaxatoueHne HOBBIX KOTEJBHBIX OCYIIECTBISECTCS K CYIIECTBYIOIIMM MaruCTPaJbHBIM
BeTtkaM JIBK, ¢ nepeknaakoit ocHoBHOM Maructpanu ot JIBK ¢ memto nmoBeieHuss nporycKHON
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criocoOHOCTH ceT. Ha ocHOBaHMM pacuera omnpeaesieHus (PaKTHISCKON MOAKITIOYEHHON HArpy3-
KU, JUTsI TPUOTMKEHUST CUTYaIlMU K peabHBIM IMOKa3aTesaM (DaKTHUeCKON CeTH, s moTpeduTe-
neii BJIK npunsar Kosdounuent n3menenus narpysku 0,62. JlaHHas KOppeKTHPOBKA ClIeIaHa B
cootBercTBuU co CIT 124.13330.2012. «TemnoBbie ceTu.».

Korenphas Ne63 nepexoauT B peXUM MUKOBOTO UCTOYHUKA, U TP MAKCUMATbHO-3UMHEM
pexxume O6epet Ha ceOs Harpy3Ky COOCTBEHHBIX CeTeH M YaCTHYHO COCEIHEH KoTelbHOU Ned().

***[lomxmouenne k JIBK 12 kotemsHBIX coBMecTHas padota JIBK 1 Ne63***
UcTouHMK ID=428 KoTenbHasa Ne71 JlesobepekHas:
KonunuyectBo Tenna, BbipabaTbiBaemMoe Ha UCTOYHMKE 3a Yac 237.900, Mkan/u

Pacxopg Tenna Ha cuctemy OTonNAeHuUA 69.310, Mkan/u
Pacxog Tenna Ha cUcTeMy BEHTUNALMMK 9.787, Mkan/u
Pacxop Tenna Ha 3akpbiTble cuctemol NBC 63.274, Tkan/u
Pacxopg tenna Ha UMpPKyNALMIO 7.614, I'kan/u

Pacxog Tenna Ha 0606LWeHHbIX NoTpebutenax 65.988, Mkan/u
Tennosble noTepu B nogatouiem Tpybonposoae 5.35970, 'kan/u
Tennosble noTepu B obpaTHOM TpybonpoBoae 2.95023, 'kan/u
MoTepu Tenna oT yTeyeK B noaatowem Tpybonposoae 13.616, Mkan/u
CymmapHbIli pacxog B nogatouwem Tpybonposoae 3673.131, 1/u
CymmapHbIii pacxos B obpaTtHom Tpybonposoae 3673.131, 1/u
CymmapHbIii pacxo Ha CMCTeMY OTOMJIEHMA 1220.433, T/u
CymmapHbIii pacxod Ha CMCTEMY BEHTUAALUN 173.196, T/u
Pacxopn Bogbl Ha 0606LLEHHbIE NOTPEOUTENN 1105.658, T/u
Pacxog Boabl Ha napannenbHble ctyneHn TO 897.487, T/u
JasneHue B nogatouwem Tpybonposoae 141.918, m
[asneHne B obpaTtHOM Tpybonposoae 41918, m
Pacnonaraemsbiit Hanop 100.000, m

Temnepatypa B noaatoLlem Tpybonposoe 130.000, °C
Temnepatypa B ob6paTHOM Tpybonposoae 65.232, °C

MctouHuk ID=43097 KotenbHaa Ne63 pek nuk:
Konunuyectso Tenna, BbipabaTbiBaemoe Ha MCTOYHMKE 3a Yac 47.234, Tkan/u

Pacxog Tenna Ha 0606uUeHHbIX NOTpebutenax 36.823, Mkan/u
Tennosble noTepu B nogatoliem Tpybonposoae 0.17016, Mkan/u
Tennosble noTepu B obpaTHOM Tpybonposoae 0.17579, Mkan/u
CymmapHblii pacxof B nogatowem Tpybonposoae 697.019, T/u
CymmapHbIli pacxof B obpaTHom TpybonpoBsoae 616.499, T/u
CymmapHbIi pacxod Ha NOANUTKY 80.520, T/u

Pacxog Boapl Ha 0606LLeHHble NoTpebuTenm 842.045, t/u
[JasneHue B nogatowem Tpybonposoae 134.100, m
[asneHue B obpaTHom Tpybonpososae 56.100, m
Pacnonaraemblit Hanop 78.000, m

TemnepaTtypa B nogatowem Tpybonposoge 130.000, °C
Temnepatypa B obpaTHOM Tpybonposoae 69.709, °C

CyMMapHO Mo UCTOYHUKaM:
Konunyectso Tenna, BblpabaTbiBaemoe Ha MCTOYHMKE 3a Yac 285.134, Mkan/u

Pacxopn Tenna Ha cuctemy OToNAEHuUA 69.310, Mkan/u

Pacxop Tenna Ha cucTeMy BEHTUNALMMK 9.787, l'kan/u

Pacxop Tenna Ha 3akpbiTble cuctemsl NBC 63.274, lkan/u
Pacxon Tenna Ha UMPKYyAALMIO 7.614, I'kan/u

Pacxop Tenna Ha 0606LeHHbIX NOTpebutensx 102.812, l'kan/u
Tennosble noTepu B nogatoliem Tpybonposoae 5.52985, 'kan/u
Tennosble noTepu B obpaTHOM Tpybonposoae 3.12602, T'kan/u
MoTepu Tenna oT yTeyek B nogatollem Tpybonposoae 13.616, Mkan/u
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CymmapHbIii pacxof Ha noanuTky 80.520, T/u
CymmapHbIii pacxod Ha CMCTeMY OTOMJIeHMUA 1220.433, T/u
CymmapHbIii pacxo Ha CUMCTEMY BEHTUAALUN 173.196, T/u
Pacxopn BoAabl Ha 0606LLEHHbIE NOTPEOUTENN 1947.703, T/u
Pacxoa Boabl Ha napannenbHble ctyneHn TO 897.487, T/u

HMoaxmouenne TI I'Y OAO «TT'K-2» k TennnoBbiM cetam MYII «Tennosanepro»

MeponpusTte noapazyMeBaeT CTPOUTENIBCTBO TEIUIOBOM Maructpaid oT HoBropouackoit
TOL s NOAKIIOYEHUsI TEIUIOBBIX ceTel ropoackux korenbHbIX (JIBK u rpynmy u3 mectu ko-
tenbHbIX Ne66, 41, 38, 18, 42, 57).

e

Pucynok 3.4.7 I'paduueckoe n3o6pakeHue npeiaraeMoi cXxeMbl U3 MaTeMaTHYeCKOH MoIeH
Zulu

***MNoaknoueHme TIU-20 K JIBK v rpynne wectu KoTenbHbIx***
McTtouHmk ID=42322 TIL-20:
Konunuyectso Tensna, BbipabaTbiBaemoe Ha MCTOYHMKE 3a Yac 213.634, Mkan/u

Pacxop Tenna Ha 0606LeHHbIX NOTpebutensx 209.280, Mkan/u
Tennosble noTepu B nogatoliem Tpybonposoae 2.70963, 'kan/u
Tennosble noTepu B obpaTHOM Tpybonposoae 1.64431, T'kan/u
CymmapHbIli pacxop B nogatowem Tpybonposoae 2341.500, T/u
CymmapHblIli pacxof B obpaTHom Tpybonposoae 2341.500, T/u
Pacxog Boapl Ha 0606LeHHble noTpebuTtenm 2341.500, T/u
[JasneHue B nogatowem Tpybonposoae 144.400, m
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[asneHue B obpaTHOM TpybonpoBoae 60.000, m
Pacnonaraembliit Hanop 84.400, m
TemnepaTtypa B nogatowem Tpybonposoge 160.000,°C
Temnepatypa B obpaTHOM Tpybonposoae 68.762,°C

McTouHnk ID=428 KoTenbHan No71 JlesobeperkHas + TIL-20 (120Mkan/u):
KonmyectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 285.127, Tkan/u

Pacxog Tenna Ha cuctemy oTonneHuA 69.311, M'kan/u
Pacxog Tenna Ha cuctemy BeHTMAALUU 9.790, Mkan/u
Pacxog Tenna Ha 3akpbiTble cuctembl MBC 63.305, Mkan/u
Pacxop Tenna Ha uMpKynaumio 7.620, Tkan/u

Pacxop Tenna Ha 0606LLEHHbIX NOTpebuTensx 116.304, 'kan/u
Tennosble noTepu B nogatouiem Tpybonposoae 5.58782, l'kan/u
Tennosble noTepu B obpaTHOM TpybonpoBoae 3.19584, M'kan/u
MoTepu Tenna oT yTeyek B noaatowem Tpybonposoae 10.013, Mkan/u
CymmapHbIli pacxof B nogatowem Tpybonposoae 4373.430, T/u
CymmapHbIii pacxof B obpaTHom TpybonpoBsoae 4292.910, T/u
CymmapHbIl pacxod Ha NOANUTKY 80.520, T/u
CymmapHbIl pacxod Ha CUCTEMY OTONNEHMUA 1219.258, /v
CymmapHbIi pacxo Ha CUCTEMY BEHTUAALUK 173.196, T/u
Pacxog Boapl Ha 0606LeHHble noTpebutenm 1947.703, T/u
Pacxog Boabl Ha napannenbHble ctyneHn TO 897.487, T/u
Pacxopn Bogbl Ha yTeYKM U3 nogatouero Tpybonposoaa 80.520, T/u
JasneHue B nogatwouwem Tpybonposoae 121.400, m
[dasneHne B obpaTtHom Tpybonposoae 20.000, m
Pacnonaraemsbiit Hanop 101.400, m

Temnepatypa B noatollem Tpybonposoge 130.000,°C
Temnepatypa B obpaTHOM Tpybonposoae 65.927,°C

3.5 MopenupoBaHne Bcex BUAOB NEpPEKNOYEHMU, OCYLLeCTB-
nsAeMbIX B TENJIOBbIX CETAX, B TOM 4YUCIie NepPeKIioYeHUn Tenso-
BbIX Harpy3okK Mexay UCTOYHMKaMU TENJIOBON 3HEpPruu

[Taker mHx)eHepHbIX pacueToB Zulu Thermo crmocoGeH OCyIIECTBIATh aHATU3 OTKIHOYE-
HUM, TIEPEKIIIOUCHUN, TTIOUCK ONMKaiIiei 3armopHoi apMaTyphl, OTKJIFOYAIONIEH y4acTOK OT HC-
TOYHHUKOB, WIH ITIOJTHOCTHIO U30JIUPYIOLIEN Y4aCTOK U T.[.

3.6 Pacuet 6anaHcoOB TensioBOM 3HEPruu NO UCTOYHUKaM Ten-
JIOBOW 3HEPrnn 1 No TeppuTopmuaribHOMy NpuU3Haky

[Tpu paboTe HECKONBKUX UCTOUHHUKOB Ha OJHY CETh OINpEAENseTcs pacipeaeaeHie BOIbl U
TEIUIOBOM 3HEPruM MexAy ucTouHukamu. [lonBoautcs GanaHc 1o BoJie M OTIYIIEHHOM Terio-
BOIl SHEprueil Mexay UCTOYHUKOM U MoTpeduTensiMu. Onpeaensorcs NoOTpeOUTeNN U COOTBET-
CTBYIOIIMKA MM HCTOYHHK, OT KOTOPOTO JaHHbIE MOTPEOUTENN MOIy4alOT BOJY U TEIIOBYIO
SHEPIHUIO.

3.7 PacyeT notepb TensioBOM 3HEPrumn 4Yepes MU3ONAUMIO U C
yTeuykamu TensioHocuTens
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[lenpro naHHOTrO pacyera SBIACTCSA ONPENEICHHE HOPMATHBHBIX TEIUIOBBIX IOTEPH YEpe3
U30JISIUI0 TPYOOIIpoBO10B. TeroBbie MOTEPU ONMPENENIIOTCS CyMMapHO 3a T/ ¢ pa3OMBKOI 1O
MecsanaMm. [IpocmoTpeTrs pe3ynbTaThl pacdeTa MOKHO KaK CYMMApHO 110 BCEH TEIUIOBOM CETH, TaK
U II0 KaXJOMY OTIEIbHO B3ATOMY MCTOYHUKY TEIJIOBOM DHEPIMM M KaXKJIOMY LICHTPAIBHOMY
teruioBoMy myHKTY (LITII). PacueT MoxeT OBITh BBIIIOJIHEH C YUYETOM MONPABOYHBIX KOA(DDUIH-
€HTOB Ha HOPMBI TEIJIOBBIX ITOTEPb.

Ecnu B ceTw 0JIMH UCTOYHUK, TO OH MOJJEPKUBAET 3a/laHHOE JIaBI€HUE B OOPAaTHOM Tpy-
60onpoBoJIe Ha BXOJI€ B UCTOYHHUK, 3a/laHHBIN pacrojaraeMblil Harmop Ha BbIXOJI€ U3 UCTOYHMKA U
3aJJaHHYIO TEMIIEPATYPY TEIUIOHOCUTEIIS.

Pa3nuia Mexxay cyMMapHBIM pacxoJ0M B HOJAIOIIUX TPYOOIIpOBOIaX M CyMMapHBIM pac-
XO0JIOM B OOpaTHBIX TPyOONpOBOAAX HA MCTOYHMKE OIMpENENsieT BEIMYMHY MoAnuTKu. OHa ke
paBHa CyMMe BCEX yTEUEeK TEIUIOHOCHUTEIIS U3 CETH (3aaHHbIC OTOOPHI U3 Y3JI0B, YTEUKH, PACXO[]
Ha oTKpheITyt0 cuctemy I'BC).

3.8 PacuyeT nokasaTteneu HaaeXXHOCTU TenriocCHabXeHud

bonee moapoOHas wHpOpMaIus Mo JaHHOMY paszeny npenacrabieHa B [aBe 9 «Ouenka
HAJIGKHOCTH TeTUToCHa0KeHMs» OOOCHOBBIBAIOIINX MATEPHAJIOB K CXEME TEIJIOCHA0KEHUS T'0-
pona Bemukuii Hosropoa Ha nepuox ¢ 2014 no 2030 roga.

3.9 TpynnoBble U3AMEHEHUS XapaKTepUCTUK OOHLEKTOB MNo 3a-
AaHHbIM KPUTEPUAM C Lenbio MoaesriMpoBaHUA pasfiMyHbIX nep-
CMEeKTUBHbIX BapMaHTOB CXeM TemnnocHabXxeHus

I'MC Zulu mo3soisger OCYHICCTBJIATH TI'PYIIIOBBIC H3MCHCHHUA XAPAKTCPUCTHK 00BEKTOB
(y‘laCTKOB TCIIJIOBBIX CeTeﬁ, HOTpG6HTGJ’ICﬁ) O 3aJaHHBIM KPUTCPUAM C LCIBIO MOACIINPOBAHUA
Pa3INYHbIX NCPCIICKTUBHBIX BAPUAHTOB CXEM TEIIOCHA0KEHMSI.
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3.10 CpaBHUTenbHbIe NMbe3oMeTpuyeckue rpacmkn ons paspaboTKu

TUBHOIoO pa3BnuTnuda TensioBbIX ceTeun

n aHarin3a cueHapueB nepcrnek-
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Hanap, m

HauneHo s aHKe Yina

MeogesnHeckan EbICOTS, M
MonHEIA Hanop & oSpaTHOM
TRpyEBONpoEopE, M
Pacnonaraembli HANop, m
AnKHa YHRCTES, M

JuaEmeTn yHacTES,
MoTepK HENoPS B NOAGEHLLER
TRYEONROE OfE,

MaTepK Hanops & oSRaTHOM
TRYEONPOE Ofe,

CEOpOCTE AEMKEHMA BOfEl B
Nof. TR-Ae, ric

CEOpOCTE AEMAKEHMA BOfEl B
ofp.TR-ae, Mic

¥ eneHelE MMHEfNHERE NoTepr B MC,
nna/hn

¥ ENEHBIE MMHENHBIE NOTEQW B D0,
TR

Pacxog & NogsneEn
ThyBonpoEoge, T

Pacxop & obpaTHOM
Thybonposoge, T

Pucynox 3.10.13 I'padux nagenust gasinenus ais yaactka: Korensnas Nel<> ym.IIpycckas, 1.24 (OAOY Toproso - KyJauHapHOE YUHII)
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Hanap, m

HauneHo s aHKe Yina

MeogesnHeckan EbICOTS, M
MonHEIA Hanop & oSpaTHOM
TRpyEBONpoEopE, M
Pacnonaraembli HANop, m
AnKHa YHRCTES, M

JuaEmeTn yHacTES,
MoTepK HENoPS B NOAGEHLLER
TRYEONROE OfE,

MaTepK Hanops & oSRaTHOM
TRYEONPOE Ofe,

CEOpOCTE AEMKEHMA BOfEl B
Nof. TR-Ae, ric

CEOpOCTE AEMAKEHMA BOfEl B
ofp.TR-ae, Mic

¥ eneHelE MMHEfNHERE NoTepr B MC,
nna/hn

¥ ENEHBIE MMHENHBIE NOTEQW B D0,
TR

Pacxog & NogsneEn
ThyBonpoEoge, T

Pacxop & obpaTHOM
Thybonposoge, T

CXEMA TEMNTOCHABXEHUA BENMKOIO HOBrorPoO4A A0 2030 NOOA
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Hanap, m

HauneHo s aHKe Yina

MeogesnHeckan EbICOTS, M
MonHEIA Hanop & oSpaTHOM
TRpyEBONpoEopE, M
Pacnonaraembli HANop, m
AnKHa YHRCTES, M

JuaEmeTn yHacTES,
MoTepK HENoPS B NOAGEHLLER
TRYEONROE OfE,

MaTepK Hanops & oSRaTHOM
TRYEONPOE Ofe,

CEOpOCTE AEMKEHMA BOfEl B
Nof. TR-Ae, ric

CEOpOCTE AEMAKEHMA BOfEl B
ofp.TR-ae, Mic

¥ eneHelE MMHEfNHERE NoTepr B MC,
nna/hn

¥ ENEHBIE MMHENHBIE NOTEQW B D0,
TR

Pacxog & NogsneEn
ThyBonpoEoge, T

Pacxop & obpaTHOM
Thybonposoge, T

CXEMA TEMNTOCHABXEHUA BENMKOIO HOBrorPoO4A A0 2030 NOOA
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MpunoxeHue 1. PykoBoacTBo onepartopa Zulu
JJIeMeHThI MOCTPOEHM S TENJI0BOM CeTH
Maremarudeckas MOZACIb CCTHU AJId MPOBCACHHUA TCINIOTHAPABINYCCKUX PACUCTOB IIPEA-

cTaBisieT co0oi rpad, rae 1yramu, COeAMHSAIOUMMHU Y3IIbl, SIBJIAIOTCA Y4acTKU TPyOOIpOBOAOB.
HecmoTps Ha TO, 4TO Ha y4acTKe MOKET ObITh U MOJAIOIIMN U 00paTHBIN TPyOOIIPOBO/, NOIB30-
BaTellb U300paXkaeT y4yacTOK CETU B OJHY JIMHHUIO. DTO BHELIHEE MPEACTaBICHUE CETH.

IIepen HayasoM pacuera BHEIIHEE IIPEICTABICHUE CETH, B 3aBUCUMOCTH OT THUIIOB U pe-
KHMMOB JIEMEHTOB, COCTaBJIAIOIIUX CETh, NMpeoOpasyercs (KOAUPYETCs) BO BHYTpPEHHEE Ipes-
CTaBJICHUE, 110 KOTOPOMY U IIPOBOJUTCS pacyer.

Bot npumep npocToii cetu U3 OAHOTO MCTOYHMKA, TEIJIOBOM KaMephl M JBYX MOTpeOuTe-
JI€ BO BHELIHEM U BHYTPEHHEM IPECTABICHUAX:

Ha pacueTHoli cxeme KpacHBIM I[BETOM YCIOBHO O0O3HAYEHBI YYACTKH TOJAIOIIETO TPY-
00onpoBOJia, CHHUM - OOPAaTHOTO, 3€JICHBIM - YYaCTKH COCIMHSIOIIUE MOJAOIIMNA 1 00OpaTHBIN
TpyOonpoBobl. VICTOUHHK M300paXkeH y4acTKOM CO CTpenkoil B kpyxkke. Tak Oynem m3oOpa-
KaTh y4aCTKH Ha KOTOPBIX JIEHCTBYET yCTPONUCTBO, MOBBINIAIOIIEE IaBIeHHE (HapHUMep, HAacoc).

[TonpoOHoe onucaHue BCeX MCXOAHBIX JAHHBIX KaXKJ0TO JIEMEHTa CETH MPUBEICHO B Me-
TOJIMKE TETUIOTHUAPABINYECKHX PACUETOB. 371€Ch MBI IMPOCTO KOPOTKO OIHIIEM YTO M3 cels Te
«KYOHMKM», U3 KOTOPBIX MO’KHO COCTaBUTh TEIUIOBYIO CETh JIIOOOTO pa3Mepa U CIIOKHOCTH:

— YYaCTKH;

— TPOCTBIE Y3IIBI;

— MOTpeduTeN!;

— OTIL

— UCTOYHUK;

— MEePEMBIUKH;

— HACOCHBIC CTAHIINN;

— IpoccenpHas maioa;

— peryIsATOp NaBJICHUS;

— peryIsTop Haropa;

— peryssTop pacxoja.
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CXEMA TEMNOCHABXXEHUA BENTMKOIro HOBropO4A 0 2030 NOOA

YuacTku
VYyacTok nzo0pakaercs OJHON JTUHHUEH, HO MOXKET 03HAa4aTh HECKOJIBKO COCTOSTHHM, 3a/1a-
BAE€MBIX Pa3HBIMU PEKUMAMH.

Pexama | = BKIOUYEH

Pexama 2  «eeeemens S OTKIFOUEH

Pexama 3 = OTKIOYEH 0DpaTHEE
Pexamad - —  OTKIIHOUYEH IT0Ar0LIEEL

Ha pucynke n3zo0pakeHa 1eTodka U3 y4acTKOB Pa3HBIX PEKUMOB B OJTHOJHMHEHHOM H300-
PaXXEHUU U COOTBETCTBYIOILAsl €1 BHYTPEHHSISI KOJMPOBKa.

O - C . g . Crnmnnn o nn - o Cr - C - <
Ot et e G Ge——s
o LA o Ot Ot

U3 pucynka BUIIHO, YTO LIETIOYKA YYACTKOB BO BHYTPEHHEM MPECTABICHUHN JIBAXKIbI Pa30-
pBaHa 1o MOJAI0IIEMY U IO 00paTHOMY TPYOOIIPOBOIAM.

ConpoTuBJICHHE TMOAAIIIETO U 00PATHOTO TPYOOIPOBOJIAa KAXKIOTO y4acTKa 3aBUCHT OT
JUIMHBI YYaCTKa, JUaMeTpa, 3apacTaHus, MIEPOXOBATOCTH, CYMMBbI KOA((OUIIUEHTOB MECTHBIX CO-
NPOTHBIICHHUI TpyOOompoBoa. [laeHre NaBiIeHUs Ha y4acTKe MPOMOPIMOHAIBLHO COMPOTUBIIC-
HUIO U KBAJIPaTy pacxoja.

Y10 03HAYAIOT CTPEJIKH HA y4ACTKAX
Kyna noreuer Bozia, B 0011IeM CiIy4ae MOKHO Y3HATh TOJIBKO ONPENEINB MOTOKOpAcIpese-

JIeHHE B pe3yibTaTe I'MJIpaBIndeckoro pacyera. CTpenka npu M300pakeHnn ydacTka (popmaib-
HO yKa3bIBaeT HalpaBJeHUE OT Hayaja K KOHILy y4acTKa, 3aJJaHHOE TP €ro BBoJIe (MpH pUcoBa-
HuM). C TOUKHU 3peHHsl Pe3yJIbTaTOB pacyeTa, €ClId 3HAUYCHHE PacXo/la Ha Y4acTKe MOJI0KUTEIb-
HO, TO BOJIa B 9TOM y4YacTKe T€4eT MO CTPEJIKE, €CJIU 3HAYEHUE PacXo/ia Ha y4acTKe OTPHIIATENb-
HO, TO BOJIa TEYET MPOTUB CTPEIIKHU.

L 1.5§ V| ® L—I.S_.S n/4q
—1.55 m/g9 1.55 m/4q

Ha PUCYHKC I/I306pa)KeHBI JIB€ OJIMHAKOBBIE CXeMbl. B HepBOI\/'I Y4aCTOK BBOJHJICA CJICBA
Harpaso, BO BTOpOﬁ - CIIpaBa HAJICBO. Ha Y4acCTKax MOANMNCAHBI ITOJTYYCHHBIC ITPU pacUCTC pac-
XOJbI IO MOoJA0IIUM H 06paTHLIM prﬁOl’IpOBO,[[aM. COOTBCTCTByIOIJ_[I/IC 3HAaUCHUA PACXOJ0B Ha
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000MX cXeMax OTJIMYAIOTCS TOJIBKO 3HAKOM, TaK KaK OTIMYAIOTCS HAIIPABJICHUS BBOJA YYacTKOB,
HO U B IIEPBOM U BO BTOPOM CIIydasix BOJa T€YET OT HCTOUHHUKA K MOTPEOUTEIIO M0 MOAAIOIIEMY
TpyOOIPOBOY M OT MOTPEOUTEINS K UCTOYHUKY 110 OOpaTHOMY.

IIpocroii y3en
[TpocThiM y3710M B MOJIENH CUUTAETCA JHOOON y3ell, YbH CBOICTBA CIIELUATbHO HE OrOBO-

penbl. [IpocToit y3en CayXHUT TOJIBKO JUISl COCTUHCHUST y4acTKOB. TakuMu y3JamMu Ui MOJIEIN
SIBIISTFOTCS TETIJIOBBIE KAMEPBI, OTBETBIICHHSI, CMCHBI JTHAMETPOB, CMEHA THIIA MTPOKJIATKU WU TH-
a U30JISAUU U T.1I.

Bo BHYTpeHHEH KOAMPOBKE TAKHE Y3JIbI MPEBPAMIAIOTCS B JBa Y374, OJUH B IMOJAIOIIEM
TpyOompoBoJe, Apyroil B 0OpaTHOM. B KaK70M y371€ MOKHO 33aTh CJIMB BOABI U3 MOJAIOIIETO
W/ U3 00paTHOTO TPYOOTIPOBOIOB.

IMoTpeduTean
[ToTpebuTens TEMIOBOM SHEPrUU XapaKTEpU3yeTCs PACUETHBIMU Harpy3kaMu Ha CUCTEMY

OTOIUICHUA, CUCTEMY BCHTUIIAIMU U CUCTEMY TI'OpPAYCTO BOI[OCHa6)K€HI/I$I N PACUCTHBIMH TCMIIC-
paTypaMu Ha BXOJI€, BEIXOJIE TIOTPEOUTENS, U pacdeTHON TeMIIepaTypoil BHyTPEHHETO BO3/IyXa.

B ogHONMMHEWHOM NpeCTaBIEHHH TIOTPEOUTEND - 9TO Y3JIOBOM 3JIEMEHT, KOTOPBIA MOXKET
OBITB CBSI3aH TOJBKO C OJJHUM YYaCTKOM.

BHyTpeHHssI KOIUPOBKa MOTPEOUTENS CYIIECTBEHHO 3aBHCUT OT €r0 CXEMbI IPHCOCIHHE-
HHSA K TeIIoBOM ceTu. CXeMBI MOT'YT OBITH 9JICBATOPHBIC, ¢ HACOCHBIM CMCHICHUCM, C HC3aBUCHU-
MBIM NIPUCOETUHEHUEM, C OTKPBITBIM WM 3aKpBhIThIM 0TOOpoM Bojbl Ha I'BC, ¢ perynstopamu
TEMIICPATypPhbI, OTOIICHUA, pacxoaa U T.Id. Ha ZIaHHI)II\/JI MOMCHT B pacCloOpsAKCHHUHU IMOJIb30BATCIIA
28 cxeM IMpUCOeANHEHUS TOTpeduTeNeil.

Ecnu B 31aHMHM HECKOJIBKO Y3JIOB BBOJA, TO OOBEKTOM «IIOTPEOHUTEHY» MOXKHO OIMUCATH
KaXx/plif BBO/. B TOXe Bpems Kak OAMH NOTpeOUTENh MOKHO ONHMCATh LIeNbId KBapTaa WM 3a-
BOJI, 33/1aB JJIs1 TAKOT'O OTPEOHUTENSI 0000IIEHHbIE TEIIOBbIE HAIPY3KU:

Hon2-77
| | | | I I Hon4
ﬁFBﬁogl quBOQZ ﬁFBBDG3 @
~ B BRI e B St R

ga. lIgwxuHa 7

@

Keapmaa NH202
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HenTpanabHsblii Tenuiosoii myHkT (I[TII)
IITII - 5T0 y3es NONOIHUTENBHOTO PEryJIUpOBaHUs U PACIpENCIICHHs TEINIOBOM DHEPIUH.

Hanuuue Takoro ysia noapasyMeBaeT, 4ToO 32 HUM HaXOIUTCS TYIIHUKOBAasl CETh, C MHIUBUyallb-
HbIMU noTpeduresnsMu. B LTI MokeT BXOIUTH TOJIBKO OJMH YYacCTOK U TOJIBKO OJMH y4acTOK
MOKET BBIXOAUTH. [IprueM BXOAsIMii y4acTOK MAET CO CTOPOHBI MaruCTpalld, a BBIXOAAILUN
Y4YacCTOK BeZIeT K KOHEUHBIM IOTPEOUTEISM.

Bnytpennsas xoguposka LTIl 3aBUCUT OT ero cxeMmbl NPUCOCAVHEHUS K TEIUIOBOW CETH.
3T0 MOXeET OBITh TPYNIIOBOH 3JI€BAaTOpP, TPYIIIOBON HACOC CMEUICHHUS, HE3aBUCUMOE TOIKITI0YE-
HUe rpymnisl norpedurenei, 6oineps Ha [ BC u T.1.

Ha nannbiit MOMEHT B pacniopsikeHuu noJib3oBatenst 16 cxem npucoeaunenus L{TII.

&

ol

uTn-1

P } P ) P

MarucTpane
N\

@——
@——
@—

O

HcTouHuk
Ecnu B cetu oauH UCTOYHUK, TO OH MOJACPKUBACT 3aJaHHOE JaBJIEHUE B OOPaTHOM TPY-

00IpoBOJIE Ha BXOJIE B HCTOYHUK, 3a/IaHHBIM pacrojlaraéMblii Harmop Ha BbIXOJI€ U3 UCTOYHMKA U
3aJJaHHYI0 TEMIIEPATypy TEINIOHOCUTESL.

Pa3Huna Mexay cyMMapHBIM pacxoJ0oM B MOJAIOIIUX TPYOOIIpOBOIaX M CYMMapHBIM pac-
XOJIOM B OOpaTHBIX TpyOONpOBOAAX HAa MCTOYHHUKE OMpENeNseT BEIUYMHY MoAnuTKu. OHa ke
paBHA CyMMe BCEX yTe4eK TEIJIOHOCUTENS U3 CeTH (3aaHHble 0TOOPHI U3 Y3JI0B, YTEUKH, PacXo]l
Ha OTKpbITYI0 cuctemy ['BC).

1}
8.75 : 9.75 #.7% . VR I

* lm——o——@ {55 %18_5 8.75
—8.75 696 LR 4 & .

3.0 2.0

Ecnu Ha omHy ceTh paboTaeT HECKOIbKO MCTOYHUKOB, TO B O0IEM cllydyae TOJIhKO Ha Of-
HOM M3 UCTOYHHUKOB C HO}IHI/ITKOI\/’I MO>XHO OOAHOBPEMCHHO MOAACPKHUBATHL U JABJICHUC B 06paT-
HOM TPYOOIIPOBOJIC U pacrojaraeéMbplii Halmop Ha BBIXOJE. Y OCTAJIbHBIX UCTOYHUKOB C TOJIHT-
KOW MOYKHO TOJJICP)KUBATH TOJIBKO JAaBJICHUE B 0OpaTHOM TPYOOIIPOBO/IE.

HpI/I pa60Te HCCKOJIBKMX HCTOYHHMKOB Ha OJHY CE€Thb HCKOTOPBLIC MCTOYHUKHU MOTYT HE
WMETh MOANMUTKH. Ha TakuxX MCTOYHMKAX JAaBJICHUE B 0OpaTHOM TPYyOOTNpoOBOjE HE PUKCUPYETCS
U TIOJIICPKUBATHCS MOXKET TOJIBKO pacrojiaraeMblii Harop.

CrnemyeT OTMETUTh, 4TO MpU paboTe HECKOIbKMX UCTOYHUKOB HE MPU JTIOOBIX UCXOMHBIX
JAHHBIX MOXKET CYIIEeCTBOBATh pemieHrne. OJUH UCTOYHUK MOXKET 3aJaBUTh JAPYroil, 3aJaHHbIC

58
HTL| rTPOMBILLTIEHHASA SHEPIFETUKA



CXEMA TEMNOCHABXXEHUA BENTMKOIro HOBropO4A 0 2030 NOOA

JaBJICHUS W HAIIOPBI MOT'YT OKa3aTbCA HECAOCTHIXUMBI. OTO 3aBHCHUT OT BEIIMYNHEI NOAIMMTKH, OT

KOH(UTypaluu CeTH, OT CONPOTUBJICHUN TPYOOIPOBOJOB | T.JI. B KakJOM KOHKPETHOM Cllyyae
3TO MOKET II0Ka3aTh TOJIBKO pacyer.

IlepembIuka

HCpCMBILIKa IMO3BOJIACT CMOACITIUPOBATh YUaCTOK, COCI[HH?IIOHII/Iﬁ nona}omnﬁ n O6paTHBIﬁ
TPY6OHpOBOI[BI. B stot Y3€JI MOXKET BXOJUTH /U BBIXOJHNTH JI000€ KOJIMYECTBO Y4aCTKOB.

Tak kak mepeMbluka B OJHOJUHEHHOM M300paKCHUH TPECTABJICHA y3JIOM, TO JUIS MOJe-
JUPOBAHUS COCTUHEHUS MEXIY MOJIAI0IIUM TPYOOIIPOBOIOM OJHOTO Y4acTKa M OOpaTHBIM TPY-
OOIPOBOJIOM JIPYrOro y4acTKa OJHOTO 3JEMEHTa «IepeMbluKay HenocTtatodHo. [lonamobsarcs
elle J1Ba y4acTKa: OJUH TOJBKO MOJAIOIINNA, APYTOH - TOIBKO OOpaTHBII.
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B TeI(ymeﬁ BCPCHUH PACUCTOB COIIPOTUBJICHUC IICPEMBIYKU 3a1d€TCA TCMHU KC ITapaMeTpa-
MU, 9TO U COIIPOTUBJICHUC O0OBIYHOTO ydacTKa.

Hacocnasi cranuus

XoTs HacocHas CTaHIIUs B O}IHOJ’II/IHCﬁHOM I/I306pa)KeHI/II/I MNpEaACTaBIACTCA OAHHUM Y3JIOM, B
3aBUCUMOCTH OT TAOJMYHBIX IMapaMeTPOB 3TOTO y3JIa HACOC MOXKET OBITh YCTaHOBJIICH Ha TOfa-
IOIEM WM o0paTHOM TpyOompoBoje, 1100 Ha 06oux TpyOompoBojax oAHOBpeMeHHO. s 3a-
JTAHWS HAIpPaBJICHUS IEHCTBHS HAcOCa B ATOT Y3€J TOJIBKO OJMH y4acTOK OO0S3aTeNbHO JOJDKEH
BXOJIMTb ¥ TOJIBKO OJIMH YYaCTOK JIOJIKEH BBIXOJIUTD.
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Hacoc MoxHO MoaennpoBaTh ABYMS CIIOCOOaMHU: MO0 KaK MACaTIbHOE YCTPOUCTBO KOTO-
poe U3MEHsET AaBlieHHE B TPyOOIpPOBOIE HA 3alaHHYIO BEIHMYMHY, 00 KaK yCTPOUCTBO, pabdo-
TaloOIIee C YYETOM PealbHOI HaOPHO-PACXOAHOM XapaKTEPUCTHKH KOHKPETHOTO HACOCA.

B nepBoM cirydae nmpocTo 3amaeTcs 3HaueHUE Haropa Hacoca Ha TOJIaroIeM W/Win oopart-
HOM TpyOompoBoje. Ecnu 3HaueHue Hamopa Ha OJHOM U3 TPYOOIPOBOJOB PaBHO HYJIO, TO
HACOC Ha 3TOM TpyOompoBoje oTcyTcTByeT. Eciin 3HaueHue Haropa OTpULATEIILHO, TO 3TO O3HA-
YaeT, YTO HAacoC paboTaeT HABCTPEUy BXOJSIIEMY B HETO YUACTKY.
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Ha pucyHke BUAHO, KaK pa3IMYHbIE HANPABICHHUS YYAaCTKOB, BXOJSAIINX M BBIXOJAIINX U3
HAcoca B COYETAaHUHU C Pa3HBIMM 3HAKaMHU HAopa Ha HAcOCE BIMAIOT HA PE3yJbTaT pacyera,
0TOOpaXeHHBIN Ha MbE30METPUUECKUX TpapuKax

Korna 3agaercs TonbpKko 3HaU€HHE HAllopa Ha HAcOCE, OHO OCTAETCsl HEM3MEHHBIM HE 3aBU-
CUMO OT IPOXOJAIIETO YE€PE3 HACOC PACX0/1a.

Ecnu MmoznennpoBate paboTy Hacoca ¢ yuetoM ero QH XapakTepuCcTUKH, TO CIEAYeT 3a1aTh
pacxo/Ipl M HaIlophl Ha rpaHUIlax paboydeil 30HbI Hacoca.
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Hmax

Hmin .

Gmin Gmax

[To 3amaHHBIM IBYyM TOUYKaM OINpejesseTcs napadboia ¢ MaKCUMYMOM Ha OCH JIaBJICHUH, 1O
KOTOPOH pacyer u OyJeT onpenensTh Halop Hacoca B 3aBUCUMOCTHU OT pacxoaa. Cienyer oTMme-
TUTh, YTO XapaKTEPUCTHKA, 3a/laBaeMasi TAKUM 00pa30M MOXKET OTIIMYAThCs OT pealbHOM Xapak-
TEPUCTHKHU Hacoca, HO B Ipejenax padbodeil ob6mactu o0e XapakTepUCTUKU MPAKTUUECKU COBIA-
JAI0T.

Jlns onucaHusl HECKOJBKUX MapajlielbHO padOTAIOIIKMX HACOCOB JIOCTATOYHO 3aJaTh MX
KOJIMYECTBO U PE3yJIbTHPYIONIAs XapaKTEPUCTHKA OyJIeT oIpesesieHa MpH pacyeTe aBToMaTuye-
CKU.

Tak xak Harmopsl Ha rpaHuLiax padoueil ob6macTu Hacoca OepyTcs U3 CIPaBOYHUKA U BCET/Aa
MOJIOKUTEIIBHBI, TO HalpaBlieHHe ASUCTBUS TAaKOTro Hacoca OyJIeT ONpenessaTcss TOJbKO HaIlpaB-
JIEHUEM BXOJSIILETO B y3€J y4acTKa.

Jlpoccesinpyrommue y3Jbl

Hpoccenupyronme ycTpoiicTBa B OJHOJIMHEHHOM MPEACTABICHUY SBJISIIOTCS y3JaMU, HO BO
BHyTpeHHeﬁ KOIUPOBKE - 3TO AOIOJHHUTECIBHBIC YUACTKHU C IIOCTOSAHHBIM HJIWM MEPEMEHHBIM CO-
npoTuBieHueM. B npoccenupyromumii y3en 0053aTenbHO JOKEH BXOAUTD TOJIBKO OJIMH Y4acTOK,
Y TOJIBKO OJMH YYacCTOK U3 y3J1a JOJKEH BBIXOIAUTh.

Ha nogawnuer npySonpoboge Sreq
-..-"".-..-"“.-..i}
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Ha oEpamndHoM mpySonpobogs

i a ) - b
i e ﬂa = ik
e e} = it
Sreqg

61
HTL| rTPOMBILLTIEHHASA SHEPIFETUKA



JpoccenbHas maiida

CXEMA TEMNOCHABXXEHUA BENTMKOIro HOBropO4A 0 2030 NOOA

C TOUKH 3pEHHUSI MOJICIIU pOCCebHas 1maiida 3T0 PUKCHPOBAHHOE COMPOTUBIICHHE, OTIpE-
JeNIAEMOE TUaMETPOM IIai0bl, KOTOPOE MOKHO yCTaHABIMBATh KaK Ha IOJAMOIIEM TaK U Ha 00-
paTHOM TPYOOIIPOBOJIE.
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Tak Kak 3TO HEperyaupyeMoe CONPOTUBIICHHE, TO BEJIWYMHA TaCUMOro IMaiboil Hamopa
3aBUCHUT OT KBajjpara IpoXOos;IIero yepes maidy pacxona.

Ha PUCYHKC BUIHO, KaK MCHAIOTCS IIOTCPU HA maﬁ6e, YCTaHOBHeHHOﬁ Ha MmoJaroumeMm Tpy-

60np0Boz[e, IIpH YBCJIMYCHUH pacXoJa 4€pe3 HCC B IBA pa3ia.

Peryastop naBJjieHus

Perynstop naBneHus - 3T0 yCTPOWCTBO C MEPEMEHHBIM CONPOTUBIEHUEM, KOTOPOE MO3BO-

JACT MOAACPIKUBATL 3a/JaHHOC JTABJICHUC B Tp}I6OHp0B021€ B OIIPCACIICHHOM JUAIIa30HC U3MCHC-

HUs pacxona. PCFYJ'ISITOP JaBJICHUS MOXKET YCTAaHABJIMBATHCA KAK Ha IMOJAI0NIEM TaK U Ha 06paT-
HOM TPYyOOIIPOBOJIE.
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Ha pucyHke nokaszaHo, 4TO IIpU YBEJIMYEHUE B JBA pa3a pacxoja 4yepe3 peryisaTop, ycra-
HOBJICHHBII B 00paTHOM TpyOONpOBOE, AABICHHE B PETYIMPYEMOM Y3JI€ OCTaeTCs MOCTOSH-
HBIM.

Bennuuna conpoTUBICHHS PETYIATOPA MOXKET U3MEHATHCS B IIpe/iesiaX OT OECKOHEYHOCTH
JI0 COIPOTHUBIIEHHUS ITOJIHOCTBIO OTKPBITOIO peryistopa. Eciu yciaoBust paboThl CETH 3aCTaBISIOT
PEryJATOp MOJHOCThIO OTKPBITHCS, TO OH HAUYMHAET paboTaTh KaK HEPETyJIUPYEMBbIid JpOCCen-

PYIOLIUM y3e.

Peryasitop pacnosiaraeMoro Hamopa

Pabora perynsTopa pacrnonaraeMoro Hamopa aHajJormyHa paboTe peryisaTopa JaBICHHS
TOJILKO B 3TOM CIIy4ae PEryJsITOp CTapaeTcsl AepKaTh MOCTOSHHON 3a/IaHHYIO BEJIMYUHY PACIo-
JaraeMoro Hartopa.

Peryasitop pacxoaa

Perynarop pacxozna - 3T0 y3en ¢ IepEMEHHBIM CONPOTUBIIEHUEM, KOTOPOE MO3BOJISIET MO~
JIep>KMBATh NOCTOSHHBIM 33/IaHHOE 3HAYEHHE MPOXOJSILEro Yyepe3 peryisTop pacxoaa. Peryis-
TOp MOXHO YCTaHaBIIMBaTh KaK Ha MOJAAIOIIEM Tak M Ha oOpaTHOM Tpybomposoze. K pabote pe-
TyJIATOPa pacxo/1a MOXKHO OTHECTH BCE CKA3aHHOE IPO PETYIIATOPHI TaBICHHUS.

2 bubumorexka cumMBoJ10B. Co31aHue, peJaKTHPOBaHHe U yialeHHe CHMBOJIOB

B 6ubnmoTtexe CHMBOJIOB CIIOSI COJEPIKATCSI BCE CUMBOJIBI, KOTOPBIE MOTYT HCIIOJIB30BAThCS
B JlaHHOM cioe. [[ng nepexona k OubamoTexke cUMBOJIOB BblOepuTe MyHKT CHMBOJIBI JIepeBa
CTPYKTYpHI ciios1 B okHe CTpyKTypa cjos. B npaBoii yacTu okHa OTKpoeTcst 001acTh yrpasie-
HUsE OubnmoTtexkoil. B BepxHelt yacti o0nmacTu OMOIMOTEKH pacnoiaraeTcs NaHelb WHCTPYMEH-
TOB C KHOIIKaMH JJIs1 BBIIIOJHEHUSI OCHOBHBIX JACUCTBHUI HaJl CHMBOJIAMH.

[Tpu co3manum mycToro ciosi, OnbIMOTEeKa CUMBOJIOB TakXke co3faercs myctoil. [Ipu co-
3/1aHUU CJIOS MH)KEHEPHOM CceTH (TEIUIOBOM, BOAOIPOBOIHON, Ta30BOM, MapoBoi) OubnIMoTeka
CHMBOJIOB CO3JIA€TCSI C CHMBOJIAMH JUTSI TUTIOB U PEXKUMOB CETH.
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C cumBoaMu B OUOJIMOTEKE JOCTYIHBI CIEAYIOIINE OCHOBHbIE IEHCTBUSA:
— Co3nanne HOBOro CHMBOJIa OMOIHOTEKN CHMBOJIOB. /)11 cO31aHus CUMBOJIA HAXKMUTE
KHOIIKY

£ HoBblii B IaHEM UHCTPYMEHTOB OMOIMOTEKH M 3a/laiiTe MapamMeTphl 100aBIsSIEMOT0 CHM-
BOJIa B OTKPBIBILIEMCS PEAAKTOPE CUMBOJIOB;
— PepakTnpoBanue cuMBoJia OMOJIMOTEKM CHMBOJIOB. [ peakTHPOBAaHUS CHMBOJA

BbIOEpUTE €ro B OMOTMOTEKE MIETYKOM JIEBOM KHOMKH MBIIIH, HAXMHUTE KHOIKY %H3MeHHTL
ITaHeJIn I/IHCTp}IMeHTOB 6I/I6J'II/IOT6KI/I U N3MCHHUTC HaCTpOﬁKH CHUMBOJIa B OTKpBIBHIGMC?I pCILaKTO-
pe CUMBOJIOB;

— Ynajnenue cuMBoJIa U3 OubaMoTeKku. /{15 ynanenus cumMBoJia BeIOEpUTE €ro B OMOIMO-

TEKE MICTYKOM JIEBOM KHOIMKH MBIIIH M HAXXMHUTE KHOIKY X YaaauTe naHenu UHCTPYMEHTOB
OUOJINOTEKMU.

Pepakrop cruast iuHui

Coznanue CTWIS TMHUU CBOJUTCS K 3aJJaHHIO DJIEMEHTOB U3 KOTOPHIX (POPMUPYETCS PUCY-
HOK JTuHUU. KOMM4ecTBO 371eMEHTOB B CTHIIE HE orpaHu4eHo. [Ipu oToOpakeHUH 2IeMEHThI CTH-
JI HAKJIQJBIBAKOTCS IPYT HA JIpyTa.

ITocne BhI30Ba pemakTopa JUisi HOBOTO CTHJISA HAa AKPAaHE MOSBUTCSA IHAJIOT, MPEACTABIICH-
HBIN HIDKE:
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Cnuncok anemenTos
cTuns

Cranek 3anmsKs

Obwme HacTponKK
CTANA

X
SOTECR Mixcens  Jid
ConowHas muHua v Ueer | [aem0] ~

Tonwua lpabm OGN TONWHHE NAOC L’ IU

~ fluRefiHbe pasMepsl

[nc-croarﬁble L]

War |
IvHa wrpuxa I
Cagur no X I;
Cagvr no'Y I'g_

Ofnacru npocmoTpa
cTHns

Koxeuw avrim Ieaxpgrnembm _:]
oK Orvena I Cnpaera
Hacrponku Tekywero

InemMenTa CTUns

Jluanor penakropa COCTOUT U3 CIEIYIOIUX OCHOBHBIX 4acTei:

— OO6nactp 00mMX HacTpoek cTwis. B 3Tol oGnactu coOpaHbl clieqylolue HapaMmeTpsl

CTUIIA:

e B mone Haspanme, TpU HEOOXOJIUMOCTH,

3a4a€TCsd Ha3BaHUC CTUIIA JIMHUMU.

Hazpanme g crmis HeoOs3aTeabHO. Eciin Ha3BaHus HCT, JJ11 UMCHOBAHUA CTHUIIA

HCIIOJIB3YCTCS €TI0 HOMEP,

e B none Emunuubr 33Ja0TCS €OUHUILIBI HU3MEPCHUA I TCOMCTPUYCCKUX IMApaMCT-

pPOB CTWIIA JIMHUM (TIMKCENbl WM MWUIMMETpHl). Bee nuHeitHble pa3Mepsl, 1miary,

CABUTHU, TOJIMWHBI MOTYT IPUHUMATb HE TOJIBKO LCJIBIC, HO U JIpO6HBI€ 3HA4YCHMHA.

Ha sxpane apoOHBIE pa3Mepbl OKPYTISIOTCS A0 SKPAHHBIX MMUKCENIEeH, HO MPH Teva-

THU BCC PasMEPLI BOCIPOU3ZBOAATCSA TOYHO.

— CHucok dJIeMEHTOB cTuiid. B crmcke 0T06pa)KaIOTC}I BCC JJICMCHTHI, UCIIOJIL3YCMBIC B

JaHHOM CTHIJIC JIMHUU,

— O6nacth HACTPOCK TCKYIICTO 3JICMCHTA. Ha60p moJiei HAaCTPOCK B CIIMCKE 3aBUCUT OT
THIIA BLI6paHHOFO 9JICMCHTA B CIIMCKE — J'IPIHGf/iHOFO, NN CUMBOJIBHOTO.

— OOnacty mpocmotpa ctuiist. IlpenBapuTenbHblii TPOCMOTP JUHHUHM C PEAAKTHPYEMbBIM

CTHUJICM.
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CHmcok 3J1eMEeHTOB CTHJIS

DNEMEHTHI BEIBOJIATCS B CIIHCKE B TOM K€ MOPSIIKE, B KAKOM OHH OTOOpaKaroTCs: CHavana
pUCyeTcs BEpXHUI 3JIEMEHT, 3aTEM, IIOBEPX HETO BTOPOU CBEPXY, U T.[I.

CrneBa OT KaXJOro JJIEMEHTa CIHCKa pacronaraetcsi (pra)xok, 3JIEMEHT OTOOpaKaeTcs B
CTHJIC, TOJBKO KOTJa 3TOT (DJIAYKOK YCTAHOBJICH.

Jns BeIOOpa deMEHTa CHUCKA JOCTATOYHO MICIKHYTh MO HEMY JIEBOW KHOITKOM MBIIIIH.
[Tox cirickoM pacrosararoTcsi KHOIKH YIIPaBICHUS

— * — caBuUT BHIOPAHHOIO 3JIEMEHTA BBEPX 110 CIUCKY;
— ¥ — c/1BMT BHIOPAHHOTO 3JIEMEHTA BHU3;

b
- Y- JloGaBnieHre HOBOTO JIMHEHHOTO 3JIEMEHTA CTHJISI B HUKHIOKO CTPOKY CITUCKa (CM.
3ajanue JIMHEUHBIX 3JIEMEHTOB);

— % _ Jlo6aBieHne HOBOTO CHMBOJIBHOTO DJIE€MEHTA CTHJIA B HIKHIOIO CTPOKY CITHCKA
(cM. 3ajaHue CUMBOJIBHBIX 3JIEMEHTOB);

— X _ Vnaneuue BBIOPAHHOTO AJIEMEHTA U3 CIHCKA.

3amanue TUHENHBIX DJIEMEHTOB

Jns 3agaHusl HOBOrO JIMHEWHOI'O 3JIEMEHTa CTUJIS, HAXKMHUTE KHOIKY 7 M0/, CIIUCKOM
AJIEMEHTOB, JJI pEJaKTUPOBAaHUS CYIIECTBYIOLIETO JUHEHHOIO 3JIEMEHTa BHIOEPUTE €ro B CIHC-
Ke€.

[TapameTpsl BEIOPAHHOTO JIMHEHHOTO AJIEMEHTA 33al0TCs B MOJISAX MPaBOW YacTH Juanora
CTUJIS:

— CmtomHas nuHus. Prakok 3a7aeT TUI JIUHUU 3JeMeHTa. Korja oH yCTaHOBIIEH JIMHUS
pUCyeTcs CIUIOLIHOM, KOTJa CHAT — MPEPBIBUCTON. /{1 MPEpBIBUCTHIX JIMHUK 3aJar0TCS JAOMOJI-
HUTEJbHBIC MTAPaMETPHI: 1Iar, IJTMHA ITPUXA, CABUT IITPUXOB BIOJIb JIMHUU (CM. HUXKE),

— [er. LigeT muauu. B none 100 3a7aeTcss KOHKPETHBIN 1IBET, B ’TOM CIIydae JIMHUS BCe-
r71a 0TOOpaXkaeTcsi BBIOpaHHBIM I[BETOM, JTMOO BBIOMpPAETCS 3HAYEHHE «aBTO», — B 3TOM Cllydae
JTUHUS 0TOOpakaeTcs IIBETOM BhIOpaHHBIM B Auasiore «CTHIIbY MPU HAHECEHUU JTMHUMH;

— Tonmunua. Tonmuua nuHUK. B mone co cnuckoM BBIOMpaeTcsi cocod 3aaHus TOJIIIH-
HBI, @ B I10JI€ BBOJIa — TOJIIIMHA JIMHUU.

— JIOCTYIIHBI CeyIOIIIe CIOCOOBI 3a/1aHMsl TOMIIIMHBI JINHUU:

O «IIOCTOsHHas». TOoNIIMHA JIMHUM OCTAaeTCs BCErJa IOCTOSHHOM M paBHA 3HAYEHHIO,
YKa3aHHOMY B I10JI€ BBOJA;

O «paBHa OOIIEH TONMIIMHE TUTFOCY. TONIMHA OTOOpa)KaeMOW JIMHUU CKJIaJbIBACTCA U3
3HAYEHUs] YKa3aHHOTO B II0JI€ BBOJA + 3HAYEHHWE TOJIIMHBI JIMHUM YKa3aHHOE B JUAJIOTe
«CTuib» MpY HAHECEHUH JIMHUH;

O «IIpoNOpUMOHANBbHAS). TONIIMHA JIMHUY PaBHA IPOU3BEICHUIO 3HAYEHUSI YKA3aHHOTO B
0JI€ BBOJIa U TOJIIIUHBI, YKa3aHHOU B fuaniore «CTUib» TP HAHECEHUU JIMHUM.

— JInnelinble pa3Mmepbl. B maHHOW rpymnme HACTPOEK 3aJar0TCs MMapaMeTphl IITPUXOB IS
MPEPBHIBUCTON JIMHHUH, U CABUT TIONIEPEK HAIPABJICHUSI JIMHUU ISl HEMPEPHIBHON JTUHUH.

o B mone co crnuckoMm 3amgaercs crnoco0 pacdyera JTUHEHHBIX pa3MEpOB: «IIOCTOSTHHBIE» —
pasMepsl paBHbI YKa3aHHBIM B COOTBETCTBYIOIIMX IOJISIX, U «IIPONOPLIMOHATBHBIE» — Pa3MEphl
OTIpeIeNAIOTCS KaK 3aJaHHBI pa3Mep * 3HaueHHWE TOJNIIMHBI JTUHUHM YKa3aHHOE B JHAIOre
«CTuib» Mpy HAHECEHUH JINHUM;
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o Iar (Tosnbko ISl MPEepHIBUCTBIX JMHMN). 3ajaeT wwar WTpuxoB JuHuu. Hanpuwmep,
ecyu TSl mara ykasaHo 3HadeHue 10 mukcenedl, To kaxzaple 10 mukceneil TuHUM OyIeT HAYu-
HAaTbCs HOBBIY IITPUX;

o /JnunHa mtpuxa (TOJBKO JUISl MPEPBIBUCTBIX JIMHUN). 3alaeT JUIMHY LITPUXOB JIMHUU.
Ecin mTpux BeICTyHaeT 3a Hayajao CIEAYIOLIEro MITpUuXa (AJMHA ITpUXa + CMELIEHUE ITPpUxXa
1o X MpeBBIIIAET IIar MITPUXA), TO BBICTYMAIOUIAst YacTh IITPUXa OTOpachIBaeTCS;

o Cnur no X (TOJNBKO Ui NPEPBIBUCTBIX JUHUM). CMelleHue WTpruxa BAOIb HallpaB-
neHust TuHUU. CMEeIleHne MOXKET UMETh KaK MOJIO0XKHUTEIbHOE, TaK U OTPULATEIbHOE 3HAUEHUE;

o Casur nmo Y. CwmelleHue WTpUXa MONEpeK HampaBiaeHUs IUHUU. CMEIIeHne MOXKET
UMETh KaK IMO0JIOXKUTEIBHOE, TAK U OTPULIATEIbHOE 3HAYCHHUE.

— Konen mmuum. By oToOpakeHus: KOHLIOB JTMHUU — 3aKPYTJICHHBIN, KBaIpaTHBIN, THO0
MIPSIMOM.

3ana1me CHUMBOJIBHBIX 3JICMECHTOB

JIn1st 3a1aHKs] HOBOTO CHMBOJIBHOTO 3JIEMEHTA CTHIIS, HAKMHTE KHONKY X | JU1s M3MeHeHus
BUJIa CYILIECTBYIOIIETO CMMBOJIBHOTO DJIEMEHTa JBAXK/bl HICIKHUTE JIEBOW KHOMKOW MBIIIU MO
9JIEMEHTY B CIIHCKE.

Ha skpane mosiBUTCS peJakTop BEKTOPHBIX HU300paKeHH, TOKa3aHHbII Ha PUCYHKE:

Il Pe 4 3KTOp CHMEONOB 5 ed .

[aial x4~ % k9 | ANE~— "]
AAA~7OBOOR b aT(5R|IAD + -

g

HazeaHue:
[

Touka npUBAZKU

X:[U N IU

¥ loyeaskak cerke

- War cetku |1 lﬂl‘.ké,i‘ﬂ‘.ﬂ _:_l
REE LI_' | % 55,60 Y- -21.20

l /

[ToapoOHO co3anue BEKTOPHOTO PUCYHKA OMUCAHO B paszzenie PegakTop CMMBOIIOB.

[To 3aBepuieHnr co37aHMsI BEKTOPHOTO M300paKeHUS B CIIMCOK AJIEMEHTOB CTHIIA 100aB-
JISIETCsI CUMBOJIIBHBIN 211eMeHT. B mpaBoii uactu auanora « CTUIb 3aTHBKA» 0TOOpAKAKOTCS OIS
JUTSL 3a7laHMs TTapaMeTPOB OTOOPa)KEHUsI JaHHOTO CHMBOJIBHOTIO 3jeMeHTa. Jljis HacTpoWKu ma-
paMeTpOB yKe CYLIECTBYIOIIET0 CUMBOJIBHOTO 3JIEMEHTA JIOCTATOYHO €0 BHIOPATh B CITUCKE.
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HapaMeTpLI CHUMBOJIBHOT'O 3JICMCHTA 3aJar0TCs CIICAYROIIUMU TTOJISAMU:

— CumBoJ. HpopmamonHoe 1nose, B KOTOPOM MPUBOJUTCS IIMPUHA U BBICOTa CUMBOJIA
B BBIOpPAaHHBIX CIMHHIIAX;

— Macmrad 31emenTa. KoapdunueHnt macitabupoBaHusi CUMBOJIA, — HAa 3Ty BEJIUYUHY
YMHOXAIOTCS JINHEHHBIE pa3Mephl JAHHOTO JJIEMEHTA;

— Ilar no ropu3onTanu. Ilar, c KOTOPbIM BEIBOJUTCSI CUMBOJI B JIMHUH;

— CaBur nmo ropusoHTajau. PacctosHue BJOJb JIMHUM, HA KOTOPOE CABUraeTcs n3o0paxe-
HUE CUMBOJIA;

—J/Iuneiitnbie pa3mepsnl. Criocod pacueTa pa3MepoB AJIEMEHTa MPU OTOOPAKEHUU JIMHUU:
«TIOCTOSIHHBIE» — pa3Mepbl paBHbI UCXOJIHBIM pa3MepaM OOBEKTa, U «IIPOMOPLUOHAIBHBIE» —
pa3Mephl ONPeNesOTCS KaK UCXOAHBIN pasmep * 3HaueHHEe TONIIMHBI JIMHUU YKa3aHHOE B JHa-
nore «CTUib» NPU HAHECEHUU JINHUM;

— Toammusbl. Crioco0 pacuera TOJIIMH JIMHUN CUMBOJIBHOTO AJIEMEHTA IIPU OTOOpaXKEeHUH
JMHUAU: «TOCTOSIHHBIC» — TOJIIMHBI PABHBI UCXOJIHBIM TOJIIHUHAM, H «IIPOMOPIIHOHAIBHBIC) —
TOJIIIMHBI ONPENENAIOTCA KaK MCXOJAHAs TOJIIMHA * 3HAUE€HUE TOJIIMHBI JIMHUU YKa3aHHOE B
nuanore « CTHIIb» IPU HAHECEHUH JIMHUIN;

— ¥YroJa. Yroi noBopota CHMBOJIa IPOTHUB YaCOBON CTPEIIKH;

— YcranoBka. Crioco0 yCcTaHOBKH 00bEKTa!

— «C 3aJaHHBIM 1maromM». CHUMBOJ BBIBOJUTCS € IIaroM ykazaHHbIM B noje lllar mo ropmu-
30HTAJIH,;

— «B Hauase orpe3ka». CHMBOJI BBIBOJAUTCS TOJIBKO B HaYalle OTPe3Ka, OTPE3KOM CUMTAETCS
KYCOK JIMHUU OT OJTHOM TOUYKH Iepesioma JI0 Ipyroi;
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— «B Havayle NOoMWINHUI». CUMBOJI BBIBOJAUTCS TOJBKO B Hayaje MOJMUIMHUU, HE3aBUCUMO
OT TOYEK I1EePEeIOMa;

— «B KOHIIe 0Tpe3Ka». CHUMBOJI BBIBOJUTCS TOJIBKO B KOHIIE OTPE3Ka, OTPE3KOM CUMTAETCS
KYCOK JINHUU OT OJITHOM TOYKH IIepesiomMa J10 Ipyroi;

Pepakrop cTusiei 3aJIMBOK
Coznanue CTUJIS 3aJIMBKU CBOJUTCS K 33/IaHUIO DJIEMEHTOB U3 KOTOPHIX (hOpMHUPYETCS 3a-

nuBKa. KoindecTBo 31eMeHTOB B CTHIIE HE OrpaHudeHo. IIpu oToOpaKeHHWH 37IEMEHTHI CTHIIA
HaKJIa/IbIBAIOTCS APYT HA Jpyra.

Cnucox anemenros OGwue HacTpoikm
crvna cTuna
CTHAL 33NHBKN 1 x|

T

A

— EauHuue! lnuxcenbl vl Macurad |1

, Pactp [ W:8 H:8
v

Macwrab anementa |1
War no ropuzoxTany IB
War no eeprukand |8

= Casur no ropusoHTan '0_
=[5 @] 7] x| x|

lisera nonesoearens vV

OK OfmeHa ' Cnpaeka |
Obnacte npocmoTpa _| Hactponkun Tekywero
cTinA BNEMEHTA CTUNA

[Toce BbI30Ba peakTopa JjIst HOBOTO CTUJISL HA 3KpaHe MOSBUTCS JUANIOT, N300payKEeHHbIH
Ha pUCyHKe. /[nanor penakTopa COCTOUT U3 CIEIYIOIIHUX OCHOBHBIX YacTei:

— Ob6nactp 00muUX HacTpoeKk cTwid. B 3Toil obnacTu coOpaHbl cieaylomue MnapaMeTpsl
CTHIIA:

oB nmone Ha3Banmue, npu HeoOX0AUMOCTH, 3a/1a€Tcsl Ha3BaHue cTuisl. HazBanue i ctuiis
HeoOs13aTenbHO. Ecian Ha3BaHUS HET, ISt UMEHOBAHUS CTUIISA UCTIOJIB3YETCs €0 HOMED;

oB none EnmHHMuIbI 3a1a10TCA €OUHULBI U3MEPEHHUS ISl T€OMETPUUECKHUX IapaMeTpOB
CTHJIS 3JIMBKH (ITUKCEITbl WIM MIJUTUMETpPHI). Bee nuHeltHble pa3Mepsl, aru, CIBUTH, TONITHBI
MOTYT IPUHUMATh HE TOJIbKO IIeJIble, HO M JIpOOHbIe 3HaueHus. Ha skpaHe IpoOHbIe pazMepbl
OKPYTJISIOTCS JIO SKPaHHBIX MHUKCENIeH, HO IIPU MeYaTH BCE pa3Mepbl BOCIIPOU3BOIATCS TOUHO;
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B none Macmra6 3amaeTcss MacmTaOHbIN KOd()PHUITMEHT, HA KOTOPBIM YMHOXAIOTCSI BCE
JUHEWHBIE pa3Mephl 3aIMBKHU MPU OTOOPAKEHUH. ITO MO3BOJISET OAHOBPEMEHHO MacIITaOupo-
BaTh BCE DJIEMEHTHI 3aJIUBKU.

— Cnucok 37eMeHTOB cTWId. B chmcke oToOpa)kaloTcsi BCE IJIEMEHTHI, UCIOIb3yeMbIe B
JAaHHOM cTHIIE TUHHUHU (M. «CIIUCOK 3JIEMEHTOB CTUIIS»);

— ObnacTh HacTpoeK BBIOpaHHOTO 3JeMeHTa cTuisl. Habop moseit HacTpoek B crucke 3a-
BHUCHUT OT THIIa BHIOPAHHOTO 3JIEMEHTA B CIIMCKE — PAaCTPOBOI WJIM BEKTOPHOW 3aJIUBKH, IITPH-
XOBKU;

— OOnactp mpocmotpa ctuiis. [IpenBapuTenbHblii TPOCMOTP 3aJMBKH C PEAAKTHPYEMbIM
CTHJIEM.

CHmcok 3J1eMeHTOB CTHJIA

DNIEMEHTHI BBIBOJIATCS B CIHCKE B TOM JK€ MOPSJIKE, B KAKOM OHU OTOOpPa)KaroTCsl: CHa-
Yaja pUCyeTCs BEPXHUI AJIEMEHT, 3aTeM, ITOBEPX HETO BTOPOIl CBEPXY, U T.1.

CiieBa OT KaXXJIOrO AJIEMEHTa CIMCKa pacronaraercs (hiaa)ok, dJEMEHT O0TOOpakaeTcs B
CTHJIE, TOJILKO KOTJIa 3TOT ()JIXKOK YCTaHOBJICH.

s BBIOOpA DIIEMEHTa CIHMCKA JIOCTATOYHO INEIKHYTh MO HEMY JICBOW KHOIIKOM MBIIIH.
[Tox ciMCKOM pacmoiararoTCsi KHOIKH YIPaBIICHUS:

— * — cOBuTr BEIOPAHHOIO JIEMEHTA BBEPX I10 CIIHCKY;

— B CABUT BI)I6paHHOFO OJICMCHTA BHU3,

- oa n00aBlIeHHEe HOBOTO PacTPOBOTO 3JIEMEHTA 3aJUBKHU (CM 3ajaHue pacTpOBOU 3a-
JIMBKH);

— * _ Jlo6aBieHue HOBOTO BEKTOPHOTO SJIEMEHTA 3alTHBKH (CM. 3a/jaHue BEKTOPHOI 3a-
JIUBKH);

7,
- JloGaBneHne HOBOM IITPUXOBKH (CM. 3aJaHHE IITPUXOBKH);

- x — Y anenue BBI6paHHOl"O QJICMCHTA U3 CIIMCKa.
BaﬂaHI/Ie paCTpOBOﬁ 3aJIMBKH

Jid co3maHusg HOBOTO PacTpOBOTrO DJIEMEHTA 3AJIMBKM Ha)KMHUTE KHOIIKY @ Ha JKpaHe
HOSIBUTCS. OKHO PEIaKTOpa PacTPOBBIX M300pakeHUi. [[i1st OTKPBITHS penakTopa JUlsl yxKe Cylie-
CTBYIOILErO pacTPOBOrO IEMEHTA JOCTATOYHO JBAXK/IbI ILIEIKHYTH I10 HEMY B CIIMCKE DJIEMEH-
TOB.

I[To 3aBepiieHUN CO3/1aHMsI PACTPOBOTO M300PaKEHMS B CIIMCOK 3JIEMEHTOB CTHIIA J100aB-
JSieTCsl pacTpOBbIi 35eMeHT. B mpaBoii wactu nuanora «CTUIIb 3aJUBKH» OTOOpa)aroTCsl MOJIs
JUI 3aJJaHHs [IapaMeTpOB OTOOpPaKEHUs JaHHOTO PACTPOBOro uieMeHTa. [l HacTpoiiku mapa-
METPOB YK€ CO3[JaHHOT'O paCTPOBOI'0O 3JIEMEHTA I0CTaTOYHO €r0 BHIOPATh B CIIMCKE.
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[TapameTpsl pacTpoBOro 37€MEHTa 33JAI0TCS CIEAYIOIIUMHU MOJIIMU:

— Pactp. MadpopmanmonHoe 1osie B KOTOPOM IPUBOAATCS IIMPHHA U BBICOTA PAcTpa B BbI-
OpaHHBIX €IMHULIAX pa3Mepa;

— Macwrad. Koagduiuent Ha KOTOpbIi YMHOKaIOTCS JTMHEIHBIE pa3Mepbl BEIOPAaHHOTO
3JIEMEHTA IPU OTOOPAKEHUH;

— Ilar no ropusonramu/Illar mo Beprukasmm. Illar, ¢ KOTOPHIM BBHIBOAUTCS B 3aJHMBKE
pacTpoBBIli PUCYHOK, 110 BEPTUKAIN U TOPU30HTANIN. Eciu mar coBnagaer ¢ pa3MepoM pUCYHKa
10 COOTBETCTBYIOIIEH OCH, TO COCEJHHE PUCYHKU OyneT oToOpakaTbcs 0e3 3a30pOB MEXy HU-
mu. Ecnu mar MeHslIlie pazmMepa puCcyHKa, TO COCEIHUE PUCYHKU OyAyT HakKJIaAblBaThCs IPYr Ha
Apyra,

— CaBur no ropuzoHTaaun/CaBur no Beprukain. CMenieHne Ha4albHbIX KOOPAUHAT PH-
CYHKOB II0 COOTBETCTBYIOIIEH OcH. MOXKET ObITh MOJIE€3€H MPH UCIOJIb30BaHUN KOMOWHUPOBAH-
HOM 3aJIMBKU

— CMELICHHE NO3BOJIAET 3a7aTh OTHOCUTEIBHOE CTAPTOBOE MOJIOKEHUE Ul DJIEMEHTOB 3a-
JIUBKY;

— [IBeTa mosb3oBartens. OIaxxoK AOCTYIEH TOIBKO JUIsl MOHOXPOMHBIX PacTpOB COCTOS-
IIMX U3 YepHOTro U Oenoro 1BeToB. Eciam ¢maxok ycTaHOBJIEH, TO MPH 3aJIMBKE MOJUIOHA B Ka-
YEeCTBE JIBYX LIBETOB MCIOJIb3YIOTCS LIBET (POHA U LIBET y30pa MOJUTOHAIBHOIO 00BEKTa

3ajaHne BEKTOPHOM 32IUBKH

JIns co3NaHMs HOBOTO dJeMEHTAa BEKTOPHOW 3alMBKM HaXMHTe KHomky X . Ha okpane
MOSIBUTCS TMAJIOT BBIOOpA BEKTOPHBIX N300pakeHU N3 OMOIMOTEKH CHMBOJIOB CIIOS:

71
HTL| TPOMBILLIEHHAST SHEPTETUKA



CXEMA TEMNOCHABXXEHUA BENTMKOIro HOBropO4A 0 2030 NOOA

x
@ HacocHaa craHuua [Patora) v

Bri6pare OTtmeHa

Jnis BeIOOpa CyIIECTBYIOIIEro M300paykeHHsI BHIOEPUTE B BBINAIAIONIEM CITUCKE HY)KHBIH
CHUMBOJI U HO)KMUTE KHONIKY BbIOpaTh.

Jis co3maHus HOBOTO BEKTOPHOTO HM300pa)KeHUs HY)KHO HakaTh kHonky Hosbriii. Ha
9KpaHe MOSBUTCS PEAAKTOP BEKTOPHBIX N300parkeHUI:

Il Pe s aKTOp CUMBONOB { .ﬂ,ﬁl
H fBRX oo ippoM T
[éial ~h¢ ~x x4 | ANE~—n[]

..... Ny IV Mpueaska k cetke

EERE e EEEEEEEE - War cetku |1 |I'Iw<cen _:l
REE i % 580 Y1210

| Y
[Toapo6HO co3manme BEKTOPHOTO PUCYHKA OMTMCAHO B pazjeiie PemakTop CHMBOIIOB.
Jnst penakTUpOBaHUST BEKTOPHOTO dJIEMEHTA YKe JO0aBIEHHOTO CTUJIb 3aJIMBKU JIOCTa-
TOYHO ABAXIbI H.IeJ'IKHyTL J'IeBoﬁ KHOHKOI71 MBIIIHA 110 €0 CTpOKe B CITUCKC.

[To 3aBepuieHUN cO3/aHUS/BEIOOPA BEKTOPHOTO M300paKEHHSI B CITUCOK AJIEMEHTOB CTHIIS
no0aBIsieTCsl BEKTOPHBIN d7eMeHT. B mpaBoif yactu nuanora «CTUIb 3QTHBKU» OTOOPaXKAIOTCS
MoJIsL TSI 3a7JaHus TTapaMeTPOB OTOOPaKEHUSI JAaHHOTO BEKTOPHOTO 3MeMeHTa. [[isi HacTpoiku
MapaMeTpoOB YK€ CYIIECTBYIOIIETO CUMBOJIBHOTO 3JIEMEHTA JOCTATOYHO €ro BhIOpaTh B CIIHCKE:
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[TapameTpbl BEKTOPHOTO 3JIEMEHTA 334at0TCS B CIAEAYIOIINX MOJIAX:

— CumBoa. HdopmalimoHHoe 11oJjie B KOTOPOM IPUBOASATCS IIMPUHA U BHICOTA BEKTOPHO-
I'0 CUMBOJIa B BBIOpPAHHBIX €IUHMIIAX pa3Mepa;

— Macmrad 31ementa. KoshpuimeHT Ha KOTOPBI YMHOXArOTCs JIMHEHHbIE pa3Mepbl
BbIOPAHHOTO 3JIEMEHTA IPU OTOOPAKEHUU;

— llar no ropuszonTamu/Ilar no Beprukasu. lllar, ¢ KOTOPHIM BBIBOIUTCS B 3aJIUBKE
BEKTOPHBIN CUMBOJI, IO BEPTUKAIN U TOpu30oHTaNM. Ecnu mar MeHblie pa3mepa cUMBOJIa, TO CO-
CEe/IHME CUMBOJIBI Oy1yT HAKJIaIbIBaThCSl IPYT Ha JpYyTa;

— Casur no ropu3oHTaau/CaBur nmo Beprukaian. CMelleHHE HAYAIbHBIX KOOPAWHAT
CHUMBOJIOB IO COOTBETCTBYIOIIEH ocH. MoeT ObITh MOJe3€H MPHU UCHOIb30BAHUU KOMOMHHUPO-
BaHHOM 3aJMBKM — CMEILEHUE IO3BOJISIET 337aThb OTHOCUTEIBHOE CTAPTOBOE IOJIOKEHHE IS
JJIEMEHTOB 3aJIUBKU;

— ¥YroJ41. Yroa noBopoTa CUMBOJIA IPOTUB YaCOBOW CTPEJIKHU.

3agaHue BeKTOPHOI IITPUXOBKH

Jlns1 3aganus HOBOT'O AJIEMEHTA BEKTOPHOM IITPUXOBKH HAKMUTE KHOIIKY %

B cnucok snemMeHTOB 100aBUTCS 3JIEMEHT BEKTOPHOW IITPUXOBKH, a B MMPaBOM 4acTu Iua-
jora oTo0pa3arcs MmoJis Ui 3a/laHusl TapaMeTPOB OTOOpaKEeHUsI JAaHHON BEKTOPHOM IITPUXOBKH.
Jlnst HacTpOMKKM MapaMeTPOB YK€ CYIIECTBYIOIIEH BEKTOPHOM IITPUXOBKU JOCTATOYHO €€ BBI-
OpaTb B CIIHCKE.
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[TapameTpsl IITPUXOBKH 3a/1al0TCS B CIIEIYIOIIMX HOJISAX:

— Paccrosinue mMexny JUHHSAMH. B 3Toil rpynmne HacTpoek 3a/1aeTcsi pacCTOSIHUE MEXAY
JUHUSMH IITPUXOBKHU.

— B none IlepnenauKyJIsipHO JTHHUAM 33Ja€TCsI PACCTOSHUE MEXAY JIUHUIMU IEPIECHIN-
KYJIIDHO HAIIpaBJICHUIO JINHUM.

— B none Ilo BepTuKanmm — 3a1aeTcss pacCTOSHUE 1O BEPTUKAIN MEXKIY COOTBETCTBYIO-
IIMMHU TOYKaMM coceHUX JuHuil. [Ipu yrie nosopora nunuu Mexay 46 u 135 rpanycamu (Jiu6o
Mexay 226 u 315 rpagycamu) naHHoe nose 3aMmensercs Ha noje Ilo ropusonTasm, B KOTOpOM
3a/1aeTCsl pPaCCTOSIHUE 110 TOPU30HTAIN MEXK/1y COOTBETCTBYIOLUIUMH TOUKAMU COCEAHUX JIMHUM.

- Tlons Ilepnenaukyasipao aunHusim u Ilo Beprukanu (ITo ropm3oHTanm) cBs3aHBI
MeX1y coOO0M, MpU U3MEHEHNUHU 3HAUY€HUS B OJTHOM I10J1€, 3HAUE€HUE JPYToro MoJis epecyuThIBa-
€TCsl aBTOMaTHYECKH;

— CaBur jquHuii. ['pynna HacTpoek B KOTOPOM 3aJa€TCsl CMEIIEHNUE JIMHUN OTHOCUTEIBHO
JPYTUX JIEMEHTOB 3aJIMBKH MIPU CO3/1aHUH KOMOWHUPOBAHHBIX 3aJTMBOK.

— B none IlepnieHauKy/ISIpHO JIMHUAM 33Ja€TCSl CMEIIECHUE NEPIEHANKYIISIPHO HAIpaB-
JICHUIO JINHUU.

— B nosnie Ilo BepTukanu — 3agaercsa cMeIeHUe JUHKUN 110 BepTukanu [Ipu yrie noBopora
JTUHUU

Mexay 46 u 135 rpanycamu (6o mexay 226 u 315 rpagycamu) 1aHHOE T0JI€ 3aMEHSIETCS
Ha nose 1o ropuzoHTa U, B KOTOpOM 3aaetcst cMenieHue mno ropuzonTanu Ilons IMepnenau-
Kyasipuo JuHusaM u Ilo Beprukamu (Ilo ropm3oHTanmm) cBI3aHbl MEXIy COOOI, IPH U3MEHE-
HUY 3HAYEHHUS B OJIHOM I0JI€, 3HAUEHUE JIPYTOro MOJIs IEPECUNTHIBAECTCS aBTOMATUYECKU;

— B none YroJa, rpan 3agaercs noBopoT JUHUM IITPUXOBKH, B Ipagycax, IPOTUB YaCOBOM
CTpEJIKU;

— Ilone TonmuHa JMHUM 33Ja€T TONIIUHY JUHUU B 3a/IaHHBIX €IMHULIAX;

— @uaxkok LiBeT JIMHUM YKa3bIBAa€T KAKOW I[BET MCIIOJIB3YETCS I BBIBOAA JIMHUN LITPU-
xoBKkHU. Ecnu ¢naxkok cOpoIieH, To UCIONb3yI0TCs IBETHI 3aJJaHHbIe JUIsl IMHUU B CTUJIE JIMHUU,
€CJIM YCTaHOBJIEH — IIBET, BHIOPAHHBIN B I0JIE CIIpaBa OT (Iiaxka;

Cruab muHuu. CTUIb JIMHUK WCHOJB3YEMBIN Ui BBIBOJA JIMHUM MITPUXOBKH. CTHIIb
BBIOMpPACTCS U3 CTHIIEH JIMHUIM CIIOSI.
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