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PE®EPAT

Otuer — 103 c1p., 29 pucyHKOB, 5 Tabaul, 1 npuioxKeHue.

OJIEKTPOHHAA MOJEJIb, CUCTEMA TEIUVIOCHABXEHUS, PAC-
YETHBIE MOJIVJIM DJIEKTPOHHON MOJIEJIN, ITBESOMETPUUYECKHUE
I'PA®UKHN, MOJEJIMPOBAHUE YUYACTKOB TEIUJIOBBIX CETEW, IITII,
HACOCHBIX CTAHIIUM, TTOTPEBUTEJIEM, KAJIMBPOBKA DJIEKTPOH-
HOM MOJIEJIU, TUJIPABJIMYECKUE PEXXUMBbI

Oo6vexm uccnedosanun: cucreMa TtemocHaOxkenuss MO «[opon Bot-
KUHCK» Y P, moTpeOurenu TeraoBoi SHEPTUH, HCTOUHUKY TETJIOBOM SHEPIHH.

Ilenv pabompl: Ha OCHOBE NPECTABICHHON HCXOMHOM MHGOpPMALMH TIO-
CTPOEHHUE DJEKTPOHHOW MOJEIHU CUCTEMbI TEIJIOCHAOXKEHUS C MPUBA3KON K TOIMO-
rpaduyueckoii OCHOBE.

Memoo uccnedosanusn: aHanu3 NPEACTABICHHBIX HCXOJHBIX [TAHHBIX W
JOKYMEHTOB I10 Pa3BUTHUIO U PETPOCHEKTHUBE MOceNeHHs. KoMIbroTepHOE MOJEH-
poBaHue Ha 6a3e mporpamMmsl Zulu.

Pezynomam pabdomur: DIEKTpOHHAS MOJENb CHUCTEMbI TEIIOCHAOXKEHMUS
MO «['opon Botkunck» Y nmypTckoit Pecriyonuku.

Ilpakmuueckoe npumeHnenue: MO3BOISET CO3JaTh PACUETHYIO DJIEKTPOH-
HYI0 MOJENb CETH, BBINOJHUTH MACMIOPTU3ALNIO CETU U HA OCHOBE CO3JaHHOM MO-
7Ny peniath HHPOPMAIMOHHBIE 3aJa4i, 3a/1a4yd TOMOJOTHYECKOr0 aHajin3a, BbI-
MOJHSATH Pa3INYHbIE TEIIOTUIPABINYECKUE PACUETHI, YTO MO3BOJSIET MPOTHO3UPO-
BaTh PEKUMBI Pa0OTHI TETJIOBOW CETH B MEPCIEKTUBE C YIETOM TOIKIFOUCHHS HO-
BbIX MOTpEOUTEINEH; XpaHUTh PETPOCIEKTUBHBIEC JIAHHBIE; TPOTHO3UPOBATh 00BEM
U HEOOXOJUMOCTh MEPONPUITHI MO PEKOHCTPYKIUHU, TEXHUUECKOMY MEPEBOOPY-
KEHHUIO U1 HOBOMY CTPOUTEIBCTBY UCTOYHUKOB TEIJIOBOM SHEPIUU U TEIJIOBBIX Ce-
TEH.
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BBEJAEHUE

PazpaboTtka 35ekTpoHHON MOJienu cucteMbl TeriocHadxkennss MO «["opog
BotkuHck» YP BBINOJHSETCS HA OCHOBE UCXOIHBIX JAHHBIX U MAaT€pUAJIOB, MOJIY-
YEHHBIX OT aIMUHUCTPAIIUHU TIOCEJIEHUS U OT TEeIUIOCHA0KAIOIIMX OpraHU3aIMMA.

ITIpu npoBeaenun Hactosiied padotel AHO «ILlentp sHeprocOepexeHus
YP» onupanack Ha UICXOAHBIE JaHHBIE, IPEICTABICHHbIEC TEIIOCHAOKAIOLUTMH Op-
TaHU3aIIMU U aJMUHUCTpalKedl MyHUIMNAIbHOTO oOpaszoBanusi «['opox Bot-
KHHCK» Y P. OTBETCTBEHHOCTb 32 JJOCTOBEPHOCTh MCXOJHBIX TaHHBIX HECYT TEILIO-
CHaOXXarouMe OpraHu3aluyd W aJIMUHHCTpPALMS MYHHUIUIIAILHOTO 00pa3oBaHUs
«I'opon Borkuack» YP.

AHO «AreHTCcTBO 1O 3HEprocoepexeHnto Y P» HeceT 0TBETCTBEHHOCTh 3a
apu(PpMETUYECKYI0 TOYHOCTh U COOTBETCTBHE TPEOOBAHUSM HOPMATUBHO-IIPABOBOU
Y TEXHUYECKOW NTOKYMEHTAIMU BBIIIOJIHEHHBIX PAaCYETOB, OCHOBAHHBIX HA YKa3aH-
HBIX BBIIIE UCXOJIHBIX JaHHBIX.

AHO «llentp sneprocoepexenus YP»
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Cxema TemocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

1 O0mue NMPUHIUATIBI

[M'uapaBiaudeckuil pacyeT TpyOONPOBOJIOB SBISIETCS HEOOXOAMMBIM 3TArlOM
MPOCKTUPOBAHKUS CHUCTEMBI TEIJIOCHAOKEHUS NPEANPUATHS I HACEJICHHOTrO
MyHKTA.

JIns mpoBelleHHsT THAPABINYECKUX PAcdyeTOB TPYOONPOBOIOB, TPAHCIIOP-
TUPYIOIIHX JIFOOOW SHEPTOHOCUTENh, TOJKHBI OBITh TIPEIBAPUTEIHLHO OMPEICTICHBI
Y 3a/1aHbI:

* cxeMa TpyOOIpOBOTHON CHCTEMBI C YKa3aHUEM MATEPHANIOB, U3 KO-
TOPBIX OHM W3TOTOBJIEHBI; COCTOSIHHE WX BHYTPEHHEH MOBEPXHOCTU
(3KBUBaJICHTHAS IIEPOXOBATOCTb );

* TMpenenbHBbIC 3HAYCHUS NABJICHUM W TEMIIEpATyp SHEPTOHOCHUTEIS,
KOTOPBIE OHM MOTYT BBIJIEPIKATh 0€3 pa3pyIIcHHS;

* MECTOIOJIOKEHUE YHEPTETUUECKOTO HCTOYHUKA U KaXIO0T0 TOTPeOu-
T,

* TEeOMETPUUYECKHE JUIMHBI KKJIOT0 y4acTKa TpyOOIPOBOIOB, a TAKKe
KOJIMYECTBO M THITHl YCTAHOBIICHHBIX HA YYaCTKE MECTHBIX COIPO-
TUBJICHUI,

* pacyeTHbIe (MaKCHMMaJlbHBIE) MOTPEOHOCTH KaXKJIOTO MOTPEeOUTENs B
TPAHCIIOPTUPYEMOM IHEPTOHOCUTEIIE;

* TpeOyrmuecs KaxaoMy IOTPEOUTENIO TTapaMeTPhl TETUIOHOCUTEIICH;

* TabiauYHBIC WM TpaduuecKre MaTepualbl NJIs OMPESICHUS 3aBH-
CUMOCTEH (PU3MYECKUX CBOMCTB TEIUIOHOCUTENS (IUIOTHOCTb, BSI3-
KOCTb Y JIp.) OT U3MEHEHUS €ro mapaMeTpoB MPH JIBUKECHHUH I10 TPY-
OompoBoTy.

B 3agady runpaBIudecKux pacuyeToB BXOIST:

* OMpeJelieHne TUAaMETPOB BCEX yYacTKOB TpyOompoBoja, oOecredn-
BAIOIIUX JOCTABKY KaXJIOMY MOTPEOUTENI0 HEOOXOIUMOE €My pac-
YETHOE KOJUYECTBO TEIJIOHOCUTENS (IHEPTOHOCUTEIISA);

* oOmpeeNeHnue MoTephb AaBJICHUS SHEPTrOHOCUTENS MPU MPOXOKICHUH
4yepe3 COOTBETCTBYIOMIUNA YyIaCTOK TPYyOOITPOBOTHOM CHCTEMBI;

* ONpeaesiCHNEe BEIMYUHBI JABJICHUS YHEPTOHOCUTENS B KAXKIOM Cede-
HUW PACCYUTHIBAEMOT0 TPYOOIIPOBOIA.

Pacuer mpousBeneH mo ¢dopmyliaMm, HCIOJIB3YeMbIM IporpamMmmont Zulu-
Thermo.

AHO «llentp sneprocoepexenus YP»
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Cxema TemocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)

J1.02.01.24-OM.03

2 UcxoaHble JaHHbIE U IOMYIICHUSA

B kauecTBe pacueTHON CXEMbI CETH OT KOTEJbHBIX HCIONB3YETCS DSJIEK-
TPOHHAsI MOJIeNb, BbIMTONIHEHHAs B paMkax pabotel «CXEMA TEIIJIOCHABXE-
HUSA MO «I'opox Botkunck» Y amyptckoit Pecriyommku no 2036 roga (AKTyanu-
3amus Ha 2024 rom)» ¢ U3MEHEHUSIMU TPEAOCTABICHHBIMU TEIJIOCHAOKAIOIIUMHU

OpraHu3aIsIMH.

Kimumatnueckue ycnosusi MO «I'opoa Botkunck» YP xapakrtepusyrorcs

CJIEYIOIIMMH TEMIIEpaTypaMH HApy>KHOro Bo3ayxa, NpuHATeiMU 10 CII «Crpou-

TEJIbHAS KJIMMATOJIOTUS» [C monylieHussMu 1 1. MbxeBckal:

abCOIIOTHAS MUHUMANbHAs — Munyc 48 C;

aBCOIOTHAS MaKCUMaJbHas — e 37 C;

cpenHsis Hanbolee X0MOAHOM MsTHAHEBKH - Munyc 31 C;
cpeaHsisa HanboJiee X0JI0JHOTO Mecsita - Mmunyc 13,4 OC;
CPEIHsIS OTOMUTENBHOTO Ieproa - Munyc 5,6 C;

npeoOanaroiee HarmpaBIeHUE BeTpa - I0OKHOE IS XOJIOAHOTO IepH-

oJla roaa, aJjis1 TCIJIOIro 1epruoaa roaa - 3arnaaHoc.

B anexTpoHHON MOAENIHM COAEPKUTCS BCs HeoOXoauMass HHGOpMaLus st

pacueTa:

Tonorpadudeckas MpUBI3Ka 0OHEKTOB JIEMEHTOB TEIIJIOBOU CETH;
MPOTSHKHOCTD, BHJT MPOKJIAJAKU, BHYTPEHHUN AUAMETP U T.J. YIaCTKOB
TEIIOBOU CETH,

XapaKTEPUCTUKN MCTOUYHHUKA TETUIOBOM YHEPTUU;

XapaKTepUCTUKHU NOTpeOuTeNeH TErI0BOM SHEPTUH.

2.1 Y4acTKHu TenjioBou ceTu

B snexTpoHHON MoOnenu B BUAY OTCYTCTBUS MH(OpPMAIUU CIEIaHbI Clie-

JYIOIIHE TOMYIIEeHHsI 0 WH()OPMAITUU yU4aCTKOB TETIOBOU CETH:

HIEPOXOBATOCTh CTANBbHBIX TPYyOOIpoBOo10B NpuHsTa 0,5 MM ucXoas U3
COOOpaKeHHU M JUITUTEIbHOTO UCIOJIb30BaHUSI TPYOOIIPOBOIOB TETIOBOM
CeTH;

IIEPOXOBATOCTh MOJMATEICHOBBIX TPYOoTpoBooB npunsTa 0,01 mm;
3apacTaHue MnoAarouiero Tpyoomnposoaa npuuaro 0 Mmm;

KO3 PUIIMEHT MECTHOTO CONMPOTUBICHUS IMIUPUUECKU TPUHAT 1,2 st
ydeTa TMIPaBIMYE€CKUX TOTEPh MECTHBIX COMPOTUBIICHUIA.

AHO «llentp sneprocoepexenus YP»
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Cxema TemocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

2.2 UCTOYHMK TeNJI0OBOW SHEePIruu

Bkirouena KOMIICHCAWA TCIIJIOBBIX IMOTEPHL PacxXodoM JId BCEX HOTpC6I/I-

teneil. Koadduurent namenenus pacxoaa BeiOpan 2. B cioydae, korja Temiono-

TPeOJIAIONINE YCTAHOBKH (KOHEUHBI MOTPEOUTENb) CIPOSKTUPOBAHBI HA TOT Ke

TeMIIepaTypHbIi TpaduK, YTO U MCTOYHUK TEIJIOCHAOKEHHUS, MPOUCXOAUT HEJO-

IpEB, MOCKOJIbKY TeMIIepaTypa BOJAbI HEM30€)KHO MaJaeT B TEIUIOCETIX. TakuM 00-

pa3omM, mporpaMma 1o3BOJIACT CMOACIIMPOBATE KOMIICHCAIUIO JAHHBIX ITOTCPb.
ITo 9KCILTyaTalMOHHBIM JIJaHHBIM B CYIICCTBYIOHIUX CCTAX HA BCCX KOTCJIb-

HBIX IIpU CYHCCTBYIOIIUX pacxodax IMOAACPKUBAIOTCA IapaMETPbl TCIIJIOHOCHUTEC-

JIs1, yKa3aHHble B Ta0uie 2.1.

Tabnuna 2.1 — IlepeyeHb KOTEABHBIX, COAEPIKAIMXCS B 3JICKTPOHHOM MOJIEIH, C

OCHOBHBIMH IMapaMCTpaMH TCIJIOHOCUTCIIA.

Ne TCO HaHMeHOBaHvH € Ko- Anpec KOTeJIbHOMI Tonauso
n/n TeJbHOM
1 AO ]%OTKI/IHCKI/II/I TOIl BorkuaCKOTO yit. Knpoa, 2 Ias
3aBOJ 3aBoza
’ MY}'I TemnoCep- Ne8 "Hedrsmk” VP, r.BorkuHCK Tas
BHUC yi.Jlynadapckoro,39
3 MVII "TeroCep- | NelO "TopdozaBoa- VP, r.BoTkunck Tas
BUC" ckasg" yn.Iloanecnas,2r
4 MY}'I TemnoCep- EMK No VP, r.Borkunck Ias
BHUC yin.Kupnnuno3aBojckas, 4r
5 MY}'I TemnnoCep- Ne6 JIOJT "FOHOCTS" VP, r.Borkuuck, 1.5 km ot as
BHUC n.I'aBpunoBka
6 MV}'[ TennoCep- NoO "Cenbxosximus” VP, r.Borkunck a3
BHUC yn.Conneunas, 12
7 MY}'I TemnoCep- costa No 2 VP, F;BOTKI/IHCK yi1. Kpacho- Ias
BHUC apMmerickas, 283a
3 MY}'I TemnoCep- icoa No 18 VP, r.Borkunck Tas
BHC yn.OcBobokIeHNs, Sa
9 MV}'[ TennoCep- TUTY Ne 14 VP, r.Borkuck yn.Kazenosna, a3
BHC 2a
10 2/2:}_[ TemoCep- | v Borynka yi1. JKuUBOTHOBOI0B, 24a a3
p1 | MYIT"TennoCep- | . ya. IIpuroponuas, 6 a3

n

BUC

AHO «llentp sneprocoepexenus YP»
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Cxema TemocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

2.3 IloTpeOuTEN TENMJIOBOM IJHEPT UM

B snexTpoHHON MoJienu cliefaHbl CleAyIolue AOMYIIeHHUs Mo UHpopMa-
MU TOTpeOuTENeH OTOTUICHHUS:

* HeOoOXOAMMBIA pacrojiaraeMblii Harmop Ha MOTPEOUTENSAX OTOIJICHUS
OPUEHTUPOBOYHO NPUHSAT paBHbIM OT 0,5 10 5 M.B.C. B 3aBUCUMOCTH OT
T€OMETPUUYECKHUX XapaKTEPUCTUK TIOTPEOUTEIIS;

* pacyYeTHbIE TETUIOBBIC HATPY3KH MPUHSTHI MO JTaHHBIM TEIJIOCHA0XKAI0-
X OpraHu3aIui.

AHO «llentp sneprocoepexenus YP»
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Cxema TemocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

3 Cnucoxk u3MeHeHHU M

Cnucok U3MEHEHH OTHOCHUTEBHO JIEKTPOHHOM MOJIENI BBIMOJHEHHON B
pamkax pabotel «CXEMA TEIIVNIOCHABXEHUA MO «I'opon Botkunck» VY 1-
myptckor Pecniybmuku 1o 2036 rona (Axryanu3zanus Ha 2036 ro)»:

1. AKTyanu3upOBaHHBI U yTOUHEHBI HArpy3Ku psana norpedureneit AO «Botkun-
CKHUH 3aBOI».

2. YTounena obmias Harpy3ka [ BC notpebuteneit AO «BoTkuHckuii 3aBo1».

3. JloGaBieHbI HOBbIE MOTPEOUTENN U TETJIOBBIE CETH JI0 HUX.

4. B Buay BBOJAA B 3KCIUTyaTauuto wim otkasza ot L{ITC ynaneHsl nepcrneKTUBHBIE
MOTPEOUTENH:

5. Ha ocHOBaHMM YTOUHEHHBIX JAHHBIX CKOPPEKTHPOBaHA TEIJIOBAs CETh

AHO «llentp sneprocoepexenus YP»
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Cxema TemocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

4 CymecTBymloliee moJio:keHue B cpepe nNnpou3BoACTBA,
nepeaavyy U NOTpedJIeHUs TENJIOBOM JHePIrvM IJIA LeJsiei
TENJI0CHAOKEeH M.

4.1.1 O01mue 1aHHbIE

Maructpanbubie cetu or TOL| BotkuHckoro 3aBojga HaxonasTcs B COO-
ctBeHHOCTH AO «BoTKkuHCKHIT 3aBo/1». BCce kBapTaibHbIE TEIIOBbIE ceTH 0T TIL]
BoTknHCKOrO 3aB0OJa, MO KOTOPBIM OCYIIECTBIISIETCS TPAHCIIOPTUPOBKA TEIIOBOM
HHEPrUU 10 KOHEUHBIX NOTpeduTenei, HaxoasaTcss B cooctBeHHOCTH AO «BoTkuH-
CKHUU 3aBOI».

TpancnopT Teria oT HeHTpaIu30BaHHbIX UCTOYHUKOB (1 TOLI, 10 koTens-
HeIXx MVYII «TemnoCepBuc») 10 moTpeOuTeneld OCymecTBIsIeTCS M0 MarucTpasib-
HBIM WM PaclpeleMTEIbHbIM CETSIM, 00IIasi MPOTHKEHHOCTh KOTOPHIX, C YIETOM
KBapTaJIbHBIX, YaCTHBIX, Oecxo3siiHbix cereid u cereit ['BC cocrapmser Oosnee
181,3 kM 1o Tpacce win 360,4 KM B OJTHOTPYOHOM HMCUUCIICHUM JIJIsI BOJSHBIX Ce-
Tel TEeTIOCHA0KEHMUSI.

B Hacrosiee BpeMs B TEIUIOCHAOXKAIOUIMX MPeanpusTHsaX r. BoTkuHcka
MpPUMEHSIETCS pa3HooOpa3Hass HOMEHKIJIATypa TPYOOTpOBOJOB W 00OPYIOBaHUS
TEIUIOBBIX CETEH, PA3NMYAIONIMXCA HAa3HAYCHUEM (MAarucCTpajlbHbIC, pACHPECIIn-
TeJIbHBIC, BHYTPUIOMOBBIC), JUAMETPOM, CITIOCOOAMHU MPOKIAAKU (HAA3EMHAasl, O/
3eMHasi, TI0 TI0/IBAJIaM 37]aHui ), TUTIOM u30Jsiiuu. Hanbomee KpymHbIM TemioceTe-
BBIMU OpTaHU3alUsIMU, UMEIOUMMHU Ha OallaHCe WM B apeH/ie U IKCILTyaTHUPYIO-
MMM TEIUIOBbIE ceTH, sBIAOTCS: AO «BotkuHckuit 3aBoa», MYII «TemnoCep-
BHC», OO0 "DHeprorapant". XapakTepUCTUKN BOASHBIX TEIUIOBBIX ceTeil Ha 2024
roJl B pa3pese MpearnpusaTHil mpuBeAeHsbl B Ta0uie 4.1.

[Iporsukennocth cetet AO «BotkuHckuid 3aBog», MYII «TemnoCepBuc»
u OOQO "DueprorapanT" NPUHSTA MO JAHHBIM, MOJYYEHHBIM U3 AJIEKTPOHHON MO-
JIEIIA.

AHO «llentp sneprocoepexenus YP»
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Tabnuma 4.1 — IIpoTsbKeHHOCTh BOSHBIX TEIJIOBBIX CETEH B pa3pese MpeAnpusiTHil,

o0ciykuBaronux cetu, Ha 2024 r.

AO "Bot- | OO0 MVII
[Ipeanpustue KMHCKMM | "OHepro- | "Temo-
3aBOA" rapaHt” Cepauc"

[TpoTsHKEHHOCTH CceTe, KM 162.25 9.30 9.75
-CETU MaruCTpPaJIbHbIE, KM 23.24 0.00 0.04
--HaJA3E€MHEBIE, KM 15.04 0.00 0.04
--IIOJI3EMHEIE, KM 8.21 0.00 0.00
-CETHU CUCTEM OTOILIECHUS, KM 76.25 5.52 9.27
--HaJ3eMHEIE, KM 37.96 2.92 5.94
--TIOA3E€MHBIE, KM 38.29 2.60 3.33
-cetu I BC, xkm 62.76 3.78 0.44
--HaJ3€MHBIE, KM 33.65 2.12 0.02
--IIOA3EMHBIE, KM 29.12 1.67 0.42
--C PELUPKYJISIIIUEH, KM 60.59 3.78 0.44
--0€3 MUPKYJSAHUCH, KM 2.17 0.00 0.00
B ogHOTpYOHOM MCTIOTHEHUH, KM 322.34 18.61 19.49
-CeTH MarucTpajibHbIe, KM 46.49 0.00 0.07
--HaJA3€MHEBIE, KM 30.07 0.00 0.07
--IIOA3EMHBIE, KM 16.41 0.00 0.00
-CETU CUCTEM OTOILJICHUS, KM 152.50 11.04 18.54
--HaJ3eMHBbIC, KM 75.93 5.84 11.88
--IIOA3EMHBIE, KM 76.57 5.20 6.66
-cetu I BC, km 123.36 7.57 0.88
--HaJ3eMHEIE, KM 63.91 4.24 0.04
--TI0JI3€MHBIE, KM 59.45 3.33 0.83
--C PELUPKYJIALHUEN, KM 121.19 7.57 0.88
--0€3 MUPKYJSALHUH, KM 2.17 0.00 0.00
O0newm cereit, m3 10025.82 208.10 190.91
-CeTH MarucTpajibHble, M3 5465.08 0.00 0.58
--HaJ3eMHEIE, M3 3476.29 0.00 0.58
--TI0JI3€MHBIC, M3 1988.80 0.00 0.00
-CETHU CUCTEM OTOILIICHUS, M3 3760.71 167.35 188.31
--HaJ3€MHEIE, M3 2657.32 80.81 150.23
--TI0JI3€MHBIC, M3 1103.39 86.54 38.08
-cetu I'BC, m3 800.03 40.75 2.02
--HaJ3eMHEIE, M3 507.82 20.77 0.15
--TI0JI3€MHBIC, M3 292.21 19.98 1.87
MatepuanbHas XapaKTEpUCTUKA, M2 51079.64 2092.04 2078.62
-CETU MarucTpajibHbie, M2 17374.21 0.00 7.99
--HaJA3eMHEIE, M2 11129.44 0.00 7.99
--TI0JI3€MHBIC, M2 6244.77 0.00 0.00
-CETH CUCTEM OTOILJICHUS, M2 23595.40 1457.77 2019.57
--HaJg3eMHEIE, M2 13555.38 756.32 1431.56
--TI0JI3€MHBIC, M2 10040.02 701.45 588.01
-cetn ' BC, M2 10110.03 634.27 51.05

AHO «Ilentp aneprocoepexenust YP»
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AO "Bot- [ OOO MVII
[Ipennpusitue KUHCKUH "Onepro- | "Termo-

3aBoj" rapaHT" CepBuc"
--HaJ3eMHEIE, M2 5638.70 342.08 3.21
--TIOJ3€MHEIE, M2 4471.33 292.20 47.85
[IpuBeneHHBIN CpEeAHMI TUaMETP, MM 158.47 112.43 106.63
Cp,B3BelIaHHas MIIOTHOCTh TEIIOBOM Harpy3ku [ 'kan/4/km? 34.71 35.55 9.17
VY nenpbHast IPOTSKEHHOCTh TEIJIOBBIX ceTel, km/(I'kan/4) 0.62 0.78 2.23
VY nenpHas MaTepuanbHas Xxapakrepuctuka, m%/(I'kan/4) 193.85 175.44 475.03
TemuioBast Harpyska 263.50 11.92 4.38
IImomane meficTBusS 759.23 33.55 47.73

4.1.2 Onucanue CTPYKTYPHI TEIUIOBBIX CETEH 0T KAKIAOT0

HCTOYHHUKA TENJIOBOM IHEPIrumn

CTpyKTypa MpOTSKEHHOCTH BOJSTHBIX CETEeH TEIJIOCHA0XKEHHUs IO Tpacce U

MaTepUaJIbHON XapaKTEpUCTUKE B paspe3e npeanpustuii Ha 2024 1. npuBeleHa Ha

pucynkax 4.1, 4.2.

B AO "BOTKMHCKKI 3aBoa"

B 000 "JHeprorapaHT"

= MYN "TennoCepsuc"

Pucynok 4.1 — CtpykTypa OpOTSDKEHHOCTH BOSHBIX CETE€H TEIIOCHAOXKEHUS IO

Tpacce B pazpese npeanpusatuii Ha 2024 r.

AHO «Ilentp sueprocoepexenus YP»
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J1.02.01.24-OM.03

B AO "BOTKMHCKMI 3aBog" M OO0 "IHeprorapaHt' = MVYN "TennoCepsuc"

4% 4%

Pucynok 4.2 — CtpykTypa BOASHBIX CETE€W TEIJIOCHA0KEHUS MO MAaTepHAIbHOM Xa-
PAKTEPUCTHUKE B pa3pe3e NpeAnpusaTiii Ha 224 r.

AQO «BotkuHckuii 3aBoa» nMeeT Ha OanaHce 136 KM BOISIHBIX CETEH TEILIO-
CHA0XXEHUsI Ha TEPPUTOPUH TOpojia, uTo cocTaBisieT 90% ot oluieil npoTsHKEHHOCTH
cereit MO «I'opon Botkunck». M3 BoasiHbIX ceteit TermocHaoxeHus 39% cocrapiisi-
10T cetd ['BC, 47% - cetn ororenus u 14% - maructpaibHble cetd. [IpuBeneHHbIN
CpPEeIHMI AUAMETP MO MaTEPHATLHON XapaKTePUCTUKE BOMSHBIX CETEH TEIUIOCHAOXKE-
Husl coctaBisier 158 mMm. CyMMmapHbli 00bEM BOMASIHBIX CETeM TEerIoCHaOKeHUs
10025,82 m3.

CrpykTypa TeIIoBbIX ceTel 1o crocodam mpokiaaku AO «BoTkuHCKUH 3a-
BO/JI» NIPUBEJICHA HA PUCYHKE 4.3.

MarucTpanbHbl marnctpasbHbl
ecetu e cetn
Hafi3emMHble  nopasemHble

92 5%

nneHua
noasemHole
24%

Pucynok 4.3 — [Ipotssk€HHOCTB TennoBbIX ceTeil AO «BOTKMHCKUH 3aBOI» € pa3-
OMBKOM IO CIIOCO0aM MPOKIIAIKH.
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MVII «TennoCepBuc» uMeeT B XO3IUCTBEHHOM BeJleHUM 9,75 KM BOJISHBIX

ceTel TEeTUIOCHAOXKEHHSI Ha TEPPUTOPHH TOPOJIa, YTO cocTaBisieT 5% ot obmiel mpo-
TsokeHHOCTH ceter MO «[opon BoTkunck». M3 00CHyKUBaeMbIX BOJSHBIX CETEH
temtocHaOxkeHus 4% cocrasisor cetu I'BC, 96% — cetn otomtenust, 0,2% maru-
CTpayibHbIE€ CeTH. [IpuBEICHHBINA CPETHUN AUAMETP MO MATEPUATILHON XapaKTEPUCTH-
Ke 00CITy’>KHBaeMbIX BOJISHBIX ceTel TerutocHadxenus coctaisier 107 mm. Cymmap-
HBI 00BEM 00CTY)KHBAEMBIX BOISIHBIX ceTell TeruiocHaoxkernus 190,9 m3.

Crpykrypa TemnoBbix cereit MYII "KommyHallbHBIE TEIIOBBIE CETH" MO CIIO-
co0aM MPOKJIAJAKK PUBECHA Ha pUCYyHKE 4.4.

cetn NBC cetn 'BC
CeTn cUcTem
Hag3emHble noasemHble
oTonAEHUA 0% 4%

nog3emHole
35%

Pucynok 4.4 — [Ipotsoxkénnocts TemnoBbix ceteit MYII «TemnoCepBuc» ¢ pa3ouBKoi
1o crocodam MPOKIAJKH.

OOO "DHueprorapaHT" apeHIyeT U 00CHyKuBaeT 9,3 KM TEIUIOBBIX ceTel 2-
oro koHtypa TOLl Ha Teppuropuu ropona, uro cocrasiser 5 % ot oOuel npoTs-
)keHHoctu ceted MO «['opon Botkunck». M3 Hux 41% cocrasnstor cetu ['BC u
59% - ceru otomienus. [IpuBeneHHbI cpeHUN TUaMeTp MO MaTepualbHOM Xapak-
tepuctuke coctaBisger 112 mm. CymmapHbiii 00beM TermnoBbIX ceteit 208,1 m3.

Crpykrypa TemnoBsix ceredl ororieHus 1 I'BC OOO "Oneprorapant” 110
crocobaM MpOKIJIaKK IpUBeIeHa Ha pUCYHKe 4.5.
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Pucynok 4.5 — [IpotsoxkénnocTts TemnoBbix ceteit OO0 " Dueprorapant " ¢ pa3ous-
KOI1 1o crioco6am MpoKJIaIKH.

XapaKkTepucTUKa BOJSHBIX TEIUIOBBIX CETEH B pa3pe3e TEIUIOMCTOYHUKOB
npuBeneHa B Tabmuie 4.2.
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Tabnuna 4.2 — XapakTepucTHKa TeIUIOBBIX CeTel

= S ! o - . . ~ o0 <
W cTouHNK a 2 T : & % & L:D[ S |® 3 & = > A 2
=5 | g |S2| & |22|28] £ | £| B | 4
g X s g o = =z X =| 5 =4 <
D& & . & L - L - Lo L - L | L L - L
OO6cmy>kuBaroIas OpraHu3aIus = 23 == = 5| = & = & = & = & = & = & = & = &
Q g S5 (1385|2222 (2%22|2%|223|2%(2%
= S S =BE| 2R |2B|EF| =252 B|ZE |25
[IpoTsxeHHOCTH ceTeil, M 162253 | 6339 2965 | 3850 | 940 | 161 150 24 8 2820 | 1794
-CETH CHCTEM OTOIUICHUS, M 76249 3483 2036 | 3850 | 465 161 150 24 8 2820 | 1794
--Ha/I3€MHBIC, M 37964 1672 1249 | 1911 69 61 19 24 8 2820 | 1029
--II0JI3EMHBIE, M 38285 1811 787 1939 | 397 99 131 0 0 0 765
-cetu I'BC, m 62761 2856 929 0 438 0 0 0 0 0 0
--HaJ3eMHEIE, M 33646 1415 704 0 22 0 0 0 0 0 0
--TIOJI3EMHBIC, M 29115 1442 225 0 416 0 0 0 0 0 0
B omHOTpYOHOM HCIIOJTHEHUH, M 322339 | 12678 | 5929 | 7700 | 1880 | 321 | 299 49 16 | 5641 | 3588
-CEeTH CUCTEM OTOIUICHUS, M 152498 | 6966 4072 | 7700 | 931 321 | 299 49 16 | 5641 | 3588
--HaJ[3eMHBIE, M 75927 3344 2498 | 3821 138 123 37 49 16 | 5641 | 2058
--II0JI3EMHBIE, M 76571 3622 1574 | 3879 | 793 199 | 262 0 0 0 1530
-cetu 'BC, m 123356 | 5712 1858 0 875 0 0 0 0 0 0
--Ha/I3eMHBIC, M 63907 2829 1408 0 44 0 0 0 0 0 0
--II0JI3EMHBIE, M 59449 2883 450 0 831 0 0 0 0 0 0
@dakTUYECKH pauyc TeI0CHA0XKEeHUS, KM 3.78 0.71 0.65 1.59 | 0.17 [ 0.08 | 0.10 [ 0.09 [ 0.04 | 0.86 | 0.26
Cp.B3BelIaHHas MIIOTHOCTD TEII0BoM Harpy3ku ['kan/u/km?| 34.71 43.97 | 15.33 | 13.82 | 17.74 |50.74 | 17.07 |36.8120.30| 1.98 |15.16
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= S ! S - N - ) S
VcTOYHUK e o = E = ‘g( 7 5 e ¥ 5 g = . 3 g
= 3 ) S a E S _9 2 8 g S = e
o g 2 3 8 1=z = = 5 N S
VY nenpHast NpOTSHKEHHOCTD TEIOBBIX ceTel, kM/(I'kain/4) 0.62 0.61 1.96 2.51 1.96 | 055 0.58 [ 0.12 | 0.20 | 5.95 | 1.65
VY nenpHas MaTepuaibHas XapakTepuctuka, Mm%/ (I'kan/a) 193.85 | 160.03 | 281.51 | 647.60 | 266.62 [ 69.29 [ 113.65 | 20.72 | 18.00 {1229.69(295.37
TemnoBas Harpy3ka ['kan/4 263.50 10.41 1.51 1.53 048 [ 029 | 026 | 0.21 [ 0.04 | 047 | 1.09
[Tnomans AeicTBUS ra 759.23 23.68 9.87 | 11.08 | 2.71 | 058 | 1.52 | 0.57 | 0.20 | 2391 | 7.16
O0bem ceTeit, M3 10025.82 | 183.82 | 24.28 [104.04| 6.02 | 090 | 2.01 [ 0.25 | 0.02 | 55.26 (22.42
-CeTH MarucTpaibHble, M3 5465.08 [ 0.00 0.00 0.00 | 0.58 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
--HaJI3eMHBIC, M3 3476.29 | 0.00 0.00 0.00 | 0.58 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
--TIOJI3eMHbIC, M3 1988.80 [ 0.00 0.00 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
-CETH CHCTEM OTOIUICHHS, M3 3760.71 | 145.46 | 21.89 |104.04| 3.42 | 090 | 2.01 | 0.25 | 0.02 | 55.26 |22.42
--HaJI3eMHbIC, M3 2657.32 | 64.51 16.31 | 78.10 | 0.58 | 0.17 [ 0.19 | 0.25 | 0.02 | 55.26 | 15.67
--TIOJI3eMHbIC, M3 1103.39 [ 80.96 5.58 | 2594 | 284 | 0.73 | 1.82 | 0.00 | 0.00 [ 0.00 | 6.75
-cetn 'BC, m3 800.03 38.36 2.39 0.00 | 2.02 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
--HaJI3eMHBIC, M3 507.82 18.89 1.87 0.00 | 0.15 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
--TI0J;3eMHbBIE, M3 292.21 19.46 0.52 0.00 1.87 | 0.00 | 0.00 [ 0.00 { 0.00 | 0.00 [ 0.00
MartepuanbHasi XapaKTepUCTHKA, M2 51079.64 | 1666.21 | 425.83 1992.12 [ 127.98 | 20.37 | 29.55 | 4.35 | 0.72 |582.82(320.71
-CeTH MarucTpaibHble, M2 17374.21( 0.00 0.00 0.00 | 799 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
--HaJI3€MHBIC, M2 11129.44 ( 0.00 0.00 0.00 | 799 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
--TI0JI3€MHbBIE, M2 6244.77 | 0.00 0.00 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
-CETH CHCTEM OTOIUICHHS, M2 23595.40(1116.86 | 340.91 1992.12 | 68.93 |20.37| 29.55 | 4.35 | 0.72 |582.82(320.71
--HaJI3¢MHbIE, M2 13555.38 | 527.46 | 228.86 | 626.71 | 11.00 | 5.63 | 3.29 | 435 | 0.72 |582.82197.04
--TI0JI3EMHbBIC, M2 10040.02 | 589.41 [ 112.05 | 365.41 | 57.93 |14.74] 26.26 | 0.00 | 0.00 | 0.00 [123.67
-cetn 'BC, m? 10110.03 | 549.35 | 84.93 | 0.00 [ 51.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
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--HaJI3¢MHbIE, M2 5638.70 | 276.75 | 65.32 | 0.00 [ 3.21 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
--TI0JI3€MHbBIE, M2 4471.33 | 272.59 | 19.60 [ 0.00 | 47.85 | 0.00 | 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00
[TpuB, muameTp ceTeit, MM 158.5 131.4 71.8 | 128.8 | 68.1 | 63.4 [ 98.8 | 89.0 | 45.0 [ 103.3 | 894

IIpuB, TnameTp MarucTpaJIbHBIX CETEH, MM 1058.49
[IpuB, quameTp ceTei OTOTUICHHS, MM 154.7 160.3 83.7 1288 | 74.1 | 63.4 | 98.8 | 89.0 | 45.0 | 103.3 | 89.4
[Tpus, nnametp cereit ' BC, mm 82.0 96.2 45.7 58.3
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4.1.2.1 Tenosbie cetu oT TIIl BorkuHCcKoOro 3aBoaa

Bonsnbie cetn temnocHadxkenust ot TOL[ BoTkuHckoro 3aBo1a MOXKHO pa3/ieIuTh
Ha clieaytolmue 4 rpyIbl:

1. Cetp 1-Tro KOHTYpa c TemmepaTypHbiM Tpadurom 150°-70° (co cpeskon
130° u monkoii 70°) nMeeT 3 BhIBOJA CETEH TEIJIOCHAOKEHUS — JIBa TPYOO-
nposoja Jly 600 mm u getsipe Tpyoomposoaa Iy S00MM, 00pa3yroT KOJb-
LEBYIO CUCTEMY TEIUIOCHA0XKEHUS, OCYUIECTBISAIONINE MMOABOJ TEMIOHOCH-
tens 1o 26 LTI, 8 UTII u rpynne notpeduteneit [{entpansuoro, [IpuBok-
3aJIbHOr0, 3ape4yHoro, KOxHoro palioHOB (cM. pucyHku 4.6, 4.7).
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Pucynok 4.6 — Cetp 1-ro konTypa TOL] BoTknHCKOTO 3aBO1A
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Pucynok 4.7 — Kousb1io cetu 1-ro koutypa TOL[ BoTkuHckoro 3aBoaa

2. KBapranpHbIe ceT 2-TO KOHTypa ¢ TeMmreparypHbiM rpadgukom 95-70° co
cpeskoit 85°C ot 26 LITII u 8 UTII 06pa3yroT cuctemy TerioCHa0KeHHUS,
CHA0XXAaKoU[YI0 TEIJIOM MHOTOATaXHYI0 3acTpoiky LlentpanbHoro, Ilpu-

BOK3aJIbHOT0, 3apeuHoro, FO»Horo pailoHOB u paiioHa bepe3oBka (cMm. pu-
CYHOK 4.8).
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Pucynok 4.8 — KBapranbHble ceTu 2-ro KOHTypa
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3. CeTp BHYTpPU3ABOJCKHMX TNOTpeOUTENCH € TEeMIEPaTypHbIM TrpapuKoM
95°/70°C co cpeskoii 85°C umeet 1 BeIBOA ceteit TemtocHadxkenus Jly 600
MM ¥ 2 BbiBoJa [y 300 mm, 2 BeiBoga cuctem ['BC T3 200 mm u 250 MM u
onuH BeiBoA T4 Jly 150 MM 00pa3yioT TYNHUKOBYIO CUCTEMY TEIJIOCHAOMXKe-
HUs1, CHAOXKAIOIIYIO TeIIOM BHYTpeHHUX notpedureneit AO «BoTkuHCckui

3aBOJI» U 3aCcTpoiKy LleHnTpansHoro, [IpuBok3ansHOTr0, 3apeUyHOro paiioHOB
(cm. pucyHOK 4.9).
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Pucynox 4.9 — CeTb BHYTpHU3aBOACKUX NOTpEOUTENEH

OO6m1ast MPOTSHIKEHHOCTh BOASHBIX Tersiorpacc ot TOIl BoTkuHCckoro 3aBojaa c

Y4E€TOM CETEH BTOPOTO KOHTypa cocrtaBisieT 162,3 kM, cpennuid nuamerp — 159 mwm.
MakcumanbHblid paanyc AEHUCTBUSA ceTH 3,8 KM.

B MaructpasibHbIX U KBapTajdbHbIX ceTsX oT TOLl BoTkuHCKOro 3aBoja mpHHSTO

Ka4€CTBEHHO-KOJIMYECTBEHHOE PETYJIMPOBAHUE TEIUIA: IPU TEMIIEPATYPE HAPYKHOIO
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Bo3xyxa Bbille 1 °C ncnonb3yeTcs: KaueCTBEHHO-KOJMYECTBEHHOE PETYIMPOBAHKE TEIUIA
IUIA CHIDKEHHS HArpy3Kd Ha HAcOCHOE 00OpyJIoBaHHE, IpU TeMmIepaType Hapy>KHOTO
Bo3yxa Huxke 1 °C Hcnosap3yeTcss KaYeCTBEHHOE PETyJIMPOBAaHUE TEIIA 10 TEMIEPATYP-
Homy rpaduky 150-70 °C co cpeskoit 130 °C u noakoii 70 °C.

BrIxonHbIEe mapaMeTpsl TEIUIOHOCUTENS Ha OTOIUIEHUE B CETAX 2-0ro KOHTypa
95/70°C co cpeskoii 85°C.

[Torpebutenu TOLl BOTKHHCKOTO K MarucTpajabHBIM TEIUJIOBBIM CETSIM IOKIIO-
YEeHBI 110 HE3aBUCUMOM CXEME, K paclpeAe/INTEIbHBIM TEILUIOBBIM CETSAM - 110 3aBUCHUMON
CXEMeE.

[Torpebutenu TemnoBoil sHepruu NmojakIoYeHbl K ceTsiM TOLl BoTkuHckoro 3a-
Boza nocpenctsoM 26 LTIT u 8 UTII. Ilpurotosnenne ropstueit Boasl Ha LITII nmpousso-
JUTCS 110 IBYXCTYIIEHYaTON CMEIIAHHON CXEME.

[Tpubops! perynupoBanus (temneparypsl Boasl, 'BC, oTomenus, naBieHus B
oOpaTHOM TpyOONpoBOJE, YPOBHS B Oakax-aKKyMyJsITOpax) U aBTOMATU3AallUA yCTaHOB-
nensl Ha Bcex LITIL. Cucrema tenemeTpun npeaycMaTpuBaeT BBIBOJ MOKA3aHUN IpuOo-
POB M BO3JICHCTBHE HA OpraHbl peryiaupoBanus u3 aucnerdepckoro nyHkra 3A0 "TCK
"Botkunckuii 3aBoa" kpome LITII MVY3 "I'B" Nel. Uudpopmanusa ¢ TPC-1, TPC-2 u
LTII-6CM nocTynaer Ha4aJIbHUKY CMEHBI 3JIEKTPOCTAHLIMH.

[Tapametpst padotsl LITII npuBeaens: B Tabmuie 4.3.

Ta6nuna 4.3 — IMapamerpsl padotsl L[TII cetn ot TOLl BoTkuHckoro 3aBoja.

TemmnepaTypHbIit CxeMa pHCOSHHEHS [Tpubops! yue-
rpaduk Ta TTpu6opsI
CryJIUPOBAHMS
Hcrounuka |[Tocne TII| Otomnenue I'BC I kOH- | 2 KoH- pI/I a}];TOE\)/IaTI/IKI/I
Typ Typ
LTII TPC-1 | 150(130)-70 |95(85)-70|He3aBuCHMOE - + + eCcTh
LTII TPC-2 |150(130)-70 |95(85)-70 | He3aBUCHMOEC - + + €CTh
LTII-2 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + + eCTh
LITII-3 150(130)-70 |95(85)-70 |ne3aBuCcHMOE | 2-X CTyNEHY. + + €CTh
LTII-4 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
LTII-5 150(130)-70 |95(85)-70 |ne3aBucuMOE | 2-X CTyNEHY. + - €CTh
LTII-6 150(130)-70 |95(85)-70 | ne3aBucUMOE | 2-X CTyNEHY. + + €CTh
LTII-7 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
ILITII-8 150(130)-70 |95(85)-70 | ne3aBucuMOE | 2-X CTyNEHY. + - €CTh
LTII-9 150(130)-70 |95(85)-70 |ne3aBucuMoOe | 2-X CTyNEHY. + - eCTh
LITTI-10 150(130)-70 |95(85)-70 | ne3aBucuMOE | 2-X CTyNEHY. + - eCTh
IITII-13 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
HTII-11 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
LITII-12 150(130)-70 |95(85)-70 | ne3aBucuMOE | 2-X CTyNEHY. + + eCTh
IITII-30 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - €CTh
IITII-35 150(130)-70 |95(85)-70 | ne3aBucUMOE | 2-X CTyNEHY. + - eCTh
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LITTI-36 150(130)-70 |95(85)-70 | ne3aBucuMOE | 2-X CTyNEHY. + - eCTh
IITII-37 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
ILITTI-50 150(130)-70 |95(85)-70 | ne3aBuCcMMOE | 2-X CTyNEHY. + - eCTh
IITIT 95 kB. | 150(130)-70 {95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
NS 0 150130070 |95(85)-70 | nesammcmmoe | 2-x erynems. | na | i
LTII-1 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
HTII-21 150(130)-70 |95(85)-70 | ne3aBucuMoOe | 2-X CTyNEHY. + - €CTh
LTII-22 150(130)-70 |95(85)-70 |ne3aBucuMoe | 2-X CTyNEHY. + - eCTh
IITII-23 150(130)-70 |95(85)-70 | ne3aBucuMOe | 2-X CTyNEHY. + - eCTh
LITTI-BCM | 150(130)-70 |95(85)-70 | He3aBUCHUMOE - + + eCTh

['eone3unueckass oTMeTka MeCTHOCTU B paiioHe TOIl BoTkuHCKOro 3aBojia paBHa
80 M, munumainpHas ormetrka LITII - 80 m (TPC-1), makcumansuas — 144 m (L{TTI-7).
MuHuManapHas reojie3sndeckas OTMETKa y MOTPEOUTENS ¢ 3aBUCUMOM CXEMOM TOAKITI0Ue-
HUSL OT MepBOro KoHTtypa coctaBisier 91,8 m (YueOusiii mane:xx MYUC), MakcumanbHas
1259 m (1 Mas, 74).

Pacuetnas cxema TpyOonpoBoaoB ot TOLl BoTkuHCKOr0 3aBoja mpeacTaBicHa B
[Tpunoxenun B Kuuru 5.

B kauecTBe MCXOAHBIX MAHHBIX JJIS1 AJEKTPOHHOW MOJEIN MCHOJIb30BAIUCh J1aH-
HbIE, IPEI0CTABICHHBIC TEIIOCHAOKAIOITUMH OpPraHU3aAIUSIMH.

[IpenBapuTebHBIN aHATU3 THAPABINYECKUX PACYETOB HA OCHOBAHUU MPEIOCTAB-
JIEHHBIX J@HHBIX CBHJCTEIHCTBYET O JIOCTATOYHOM MPOMYCKHOW CHOCOOHOCTU CYIIe-
CTBYIOIIIMX MAaruCTpaJiel MPpU TEKYIIEM YPOBHE MOJKIIOYEHHBIX TEIIOBBIX HATPY30K.

4.1.2.2 TenuioBbie cetn oT CLT Ne§ "Heprsinux'' OOO '"Iueprorapant'

TennoBast ceTh ueThlpexTpyOHas umeeT ofauH otomieHus u ogud I'BC (y 300,
I'BC 150/100) o6pa3yeT TYNUKOBYIO CHCTEMY TEIJIOCHAOKEHUS, CHA0XKAIOIIYI0 TETUIOM
00JIaCTh OTPAaHUYECHHYIO 4YacThi0 paiioHa Boctounswni . O0mas nmpoTsHKEHHOCTh TEIIO-
Tpacchl OT KOTENIbHON B 2-TpyOHOM HCUMCIECHUHM cocTaBisieT 6339 M, cpeaHuil Hapyx-
HbIM quametp — 131 Mm. MakcumanbsHbli pagunyc neicteust cetu 710 M mo Tpacce.

Bce nmoTpeOurtenu moAkIOYEHbl K TEMJIOBBIM CETSM KOTEJIbHOW MO 3aBUCUMOMN
cxeme 0Oe3 aneBaropos. [Tapamerpsl cereBoit Boawl 95-70 °C co cpeskoit 80 °C

[Tpubopsk! perynupoBaHusl U aBTOMAaTH3AIMHN Ha CETSIX HE yCTaHOBIEHBL. CucremM
TEJEMETPUHN HE YCTAHOBJIEHO.

PacueTHast cxema TEmiIoOBOM ceTH OT KOTENbHOU MpuBeeHa B (haijax 3JIEKTPOH-
HOM MOJENH.

TexHuueckass XapaKTepUCTUKA Y4YaCTKOB TEIJIOBOWM CETH MpuBeleHa B (paitnax
ANEKTPOHHON MOJEINH.
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4.1.2.3 Tensobie cetu o CIHT Nel0 "TopdozaBoackas' OO0
"Jueprorapanr"

TemnnoBas ceTh 4eThIpexTpyOHas uMmeeT oauH otorieHus u oaud I'BC ([y 150,
I'BC 40/50) o6pa3yeT TYNMHKOBYIO CHUCTEMY TEIUIOCHAOKEHMS, CHAOXKAIOUIyI TEIJIOM
00J1aCTh OTpPaHUYEHHYIO YacThio paiioHa Cenbxo3xumuu. O01ast NpOTSKEHHOCTh TEII0-
Tpacchl OT KOTEIbHON B 2-TpyOHOM MCUMCIECHUHM COCTaBisieT 2965 M, cpeaHuil HapyxX-
HBI 1uameTp — 72 MmMm. MakcuManbHbIi paguyc aeictsus cetu 650 M o Tpacce.

Bce moTpebuTenu moakiIOYeHbl K TEIMJIOBBIM CETSM KOTEJIBHOW MO 3aBUCHUMOMN
cxeme 0e3 aneBaropos. [Tapamerpsl cereBoit Boasl 95-70 °C co cpeskoit 80 °C

[Tpubopsl peryaupoBaHusi ¥ aBTOMATHU3AI[MU Ha CETSIX HE yCTaHOBIEHbI. CuctemM
TEJIEMETPUH HE YCTAHOBJICHO.

PacueTHas cxema TEIJIOBOM CETH OT KOTEIBHOM MpuBeaeHa B (paiiiax 3JEeKTPOH-
HOW MOJIEJIH.

TexHunyeckasi XxapakTepUCTUKa Y4acTKOB TEIUIOBOM CeTH MpuBeneHa B (haiiimax
3JIEKTPOHHOM MOJIEIIN.

4.1.2.4 Tensosbie cetu oTr CLIT BMK Ne4d MVYII "TensioCepsuc"

TennoBas cetb AByXTpyOHas umeeT 2 BriBoga otomieHus (y 200, 200) o6pasyer
TYIMUKOBYIO CHCTEMY TEIUIOCHAOXKEHWsI, CHAOXKAIONIYI0 TETUIOM 00JIACTh OTPAHHYCHHYIO
yacThio paiioHa [nognurtomuuk . O6mias NpoTsHKEHHOCTh TEIUIOTPACChl OT KOTEIBHOU B
2-TpyOHOM ucuMclieHud cocTaBisieT 3850 M, cpeaHuil HapyXHbI quamerp — 129 Mm.
MakcumainbHblii paguyc aeiicteus cetu 1590 M o Tpacce.

Bce moTpebuTenu moakiIOYeHbl K TEMJIOBBIM CETSM KOTEJIBHOW MO 3aBUCHUMOMN
cxeme 0Oe3 anmeBaropoB. [Tapamerpsr ceteBoit Boas 95-70 °C co cpeskoit 80 °C

[Tpubops! peryaupoBanusi ¥ aBTOMATH3AIIMU Ha CETSIX HE yCTaHOBIEHBI. CuctemM
TEJIEMETPUU HE YCTAHOBJICHO.

PacuetHas cxema TEIJIOBOM CETH OT KOTEJIbHOM MpuBeaeHa B (paiiiax 3JeKTPOH-
HOUW MOJICJIH.

TexHuueckass XapaKTepUCTUKA Y4YaCTKOB TEIJIOBOWM CETH MpuBeleHa B (pailnax
ANEKTPOHHON MOJEINH.

4.1.2.5 Tensossblie cetu ot CL{T Ne6 1OJI "HOnocts' MYII "TemnoCepsuc'

TemnmoBas ceTh YeThIpeXTpyOHast umeeT oauH BbiBOJ oToruieHus (Jly 100) obpa-
3yeT TYNUKOBYIO CHCTEMY TEIUIOCHA0KEHMs, CHA0XKalOU[yl0 TEIJIOM 00JIaCTh OrpaHu-
YEHHYIO TePPUTOPHEH AETCKOro 03A0poBHUTENbHOTO jarepst «HOHocTh». OOIiast mpots-
KEHHOCTh TEIJIOTPAcChl OT KOTEIbHOM B 2-TpyOHOM HCUMCICHMH cocTaBisieT 940 M,
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CpeAHUM HapyXHBIN auamerp — 68 Mmm. MakcumanbHbli paguyc aeiictBus cetu 170 M o
Tpacce.

Bce moTpebuTenu moakIOYEHBl K TEIMJIOBBIM CETSM KOTEIBHOW MO 3aBUCHMOMN
cxeme 0Oe3 aneBaropos. [Tapamerpsl cereBoit Boasl 95-70 °C co cpeskoit 80 °C

[Tpubopsl peryaupoBaHusi ¥ aBTOMAaTU3AI[MU Ha CETSIX HE yCTaHOBIEHbI. CuctemM
TEJIEMETPUH HE YCTAHOBJICHO.

PacueTHas cxema TEIJIOBOM CETH OT KOTEIbHOU MpuBeaeHa B (paiiiax 3JeKTPOH-
HOW MOJIEJIH.

TexHunyeckass XxapakTepUCTUKa Y4YacTKOB TEIUIOBOM CeTH mpuBeneHa B (haiimax
3JIEKTPOHHOM MOJIEIIH.

4.1.2.6 TensoBbie cetn oT CIT Ne9 "Cenbxo3xumus' MYII
"TemnoCepBuc'

TennoBast ceTb ABYXTpyOHas mMmeeT onuH BbIBOA oToruieHus (y 65) obpasyer
TYIMUKOBYIO CHUCTEMY TEIJIOCHA0XKEHHsI, CHAOKAIOIIYI0 TEIJIOM 00JIaCTh OrPAHUYECHHYIO
yacThio paiioHa Cenbxo3xuMuu. OO0mas MPOTSHKEHHOCTh TEIIOTPACCHl OT KOTEIbHOU B
2-TpyOHOM HCUYHCIIEHUH cocTaBisieT 161 M, cpeaHuii HapyXHBIN AuameTp — 63 mM. Mak-
CUMAJIBHBIN paguyc aeicTeus cetyu 80 M 1o Tpacce.

Bce moTpebuTtenu mogkiIOYeHbl K TEIMJIOBBIM CETSM KOTEJIBHOW MO 3aBUCHUMOMN
cxeme Oe3 anmeBaropoB. [Tapamerpsr ceteBoit Boasl 95-70 °C co cpeskoit 80 °C

[Tpubops! peryaupoBanusi ¥ aBTOMATH3AIIMU Ha CETSIX HE yCTaHOBIEHBI. CuctemM
TEJIEMETPUH HE YCTAHOBJICHO.

PacuetHas cxema TEIIOBOM CETH OT KOTEJIbHOM MpuBeaeHa B (paiiiax 3JeKTPOH-
HOUW MOJICIH.

TexHuueckass XapaKTepUCTUKA Y4YaCTKOB TEIJIOBOWM CETH MpuBeleHa B (pailnax
3JIEKTPOHHOM MOJIEIIN.

4.1.2.7 Tensosblie cetu oT CI{T mxona Ne 2 MYII "TemnoCepsuc'

TennoBast cetb AByXxTpyOHas mmeeT onuH BbIBOA oToruieHus (y 80) obpasyer
TYIMKOBYIO CHCTEMY TEIUIOCHAOKEHUs, CHAOXKAIOUIYI0 TETJIOM 00JacTh OrpPaHUYECHHYIO
TeppUTOpUEN IKOJbL. O0IIast NPOTSHKEHHOCTh TEIIOTPACCHI OT KOTEJIBHOU B 2-TpyOHOM
yucuyucieHnu coctasisieT 150 M, cpenHuid HapyXHbI guameTp — 99 mMm. MakcumanbHbIN
panuyc neiicteus cetu 100 M mo Tpacce.

Bce norpeOuTteny mOAKIIOYEHB! K TEIJIOBBIM CETSAM KOTEJIBHOW IO 3aBUCHUMOM
cxeme 0Oe3 aneBaropos. [Tapamerpsl cereBoit Boasl 95-70 °C co cpeskoit 80 °C

[Tpubopsk! perynupoBaHusl U aBTOMAaTH3aIMHN Ha CETSIX HE yCTaHOBIEHBL. CucrtemM
TEJIEMETPUU HE YCTAHOBJIEHO.
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PacueTHast cxema TEmiIOBOM CeTH OT KOTENIbHOI MpuBeAeHa B (aiijax 3JIeKTPOH-
HOM MOJENH.

TexHuyeckasi XxapakTepUCTUKa Y4YacTKOB TEIUIOBOM CeTH MpuBeneHa B (haiiimax
AJIEKTPOHHOM MOJIEIIN.

4.1.2.8 TensioBbie cet 0T CIT mkosa Ne 18 MVYII "TensioCepBuc'

TennoBast cetb AByXxTpyOHas mmeeT onuH BbIBOA oToruieHus (y 80) obpasyer
TYNUKOBYIO CHUCTEMY TEIIOCHAOXKEHMsI, CHA0XKAIOIIYI0 TEIIOM 00JIaCTh OrPAaHHUYEHHYIO
TeppuTOpuel Kol O0IIast TPOTSHKEHHOCTh TEIIOTPACCHl OT KOTEJIBHOU B 2-TpyOHOM
UCYHUCJIEHUN COCTABIISIET 24 M, CpEIHUI HapyKHbIM nuamerp — 89 MM. MakcumanbHbII
panuyc aeiictus cetu 90 M 1o Tpacce.

Bce moTpebuTenu moakIOYeHbl K TEIMJIOBBIM CETSM KOTEJIBHOW MO 3aBUCHUMOMN
cxeme 0Oe3 anmeBaropoB. [Tapamerpsr ceteBoit Boas 95-70 °C co cpeskoit 80 °C

[Tpubops! peryaupoBaHusi ¥ aBTOMAaTH3AIMU Ha CETSIX HE yCTaHOBIEHBI. Cuctem
TEJIEMETPUH HE YCTAHOBJICHO.

PacueTHas cxema TEIJIOBOM CETH OT KOTEIbHOM MpuUBeaeHa B (paiiaax 3JeKTPOH-
HOUW MOJICJIH.

TexHuueckass XapaKTepUCTUKA Y4YaCTKOB TEIJIOBOWM CETH MpuBeleHa B (paitnax
3JIEKTPOHHOM MOJIEIIN.

4.1.2.9 Tensossbie cetu ot CL{T Y Ne 14 MVII "TemuoCepBuc'

TennoBast cetb AByXTpyOHas umeeT onuH BbIBOA oToruieHus (y 40) obpasyer
TYIIMUKOBYIO CHCTEMY TEIUIOCHAOKEHUs, CHAOXKAIOUIYI0 TETJIOM 00JacTh OrpPaHUYCHHYIO
TeppuTopuei aeTckoro caaa. OOmasi NpOTHKEHHOCTh TEIUIOTPACChl OT KOTEIbHOU B 2-
TpYOHOM HCYHMCIIEHUU COCTaBISET 8 M, CpEeIHHUI HApYXKHBIM nuameTp — 45 MMm. Makcu-
MaJbHBIA paguyc nercteus cetu 40 M 1o Tpacce.

Bce norpeOuTteny mOAKIIOYEHB! K TEIJIOBBIM CETSAM KOTEJIBHOW IO 3aBUCHUMOM
cxeme 0Oe3 aneBaropos. [Tapamerpsl cereBoit Bobl 95-70 °C co cpeskoit 80 °C

[TpuGops! perynupoBaHusl U aBTOMATH3AIMHN Ha CETSIX HE yCTaHOBIEHBL. CucremM
TEJIEMETPUHN HE YCTAHOBJIEHO.

PacueTnast cxema TemioOBOM ceTH OT KOTENIbHOH MpuBeeHa B (haiijax 3JIeKTPOH-
HOM MOJENH.

TexHuyeckass XapakTepUCTHUKA Y4aCTKOB TEIUIOBOM CETH NpHBEJIEHA B (ainax
AJIEKTPOHHON MOJIEIIN.

4.1.2.10 TensoBsblie cetu oT CIT NeS Boryaka MVYII "TensnoCepsuc'

TemnnoBas ceTh AByXTpyOHas umeeT oauH BbiBOJ oToruieHus ([ly 200) o6pasyer

AHO «Ilentp aneprocoepexenust YP»
35



Cxema temocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

TYNHKOBYIO CHCTEMY TEIUIOCHAOKEHUs, CHAOXKAIOUIYI0 TEIJIOM 00JIacTh OrpaHUYECHHYIO
yacThio paifona Borynka . O0mas mpoTsHKEHHOCTh TEIUIOTPACCHl OT KOTENBHOM B 2-
TpyOHOM ucuuciaeHun coctabisieT 2820 M, cpeaHuil HapyxXHbIH nuamerp — 103 Mwm.
MaxkcumanbHbiil paanyc aeictBusa cetu 860 M o Tpacce.

Bce norpedureny moaKIOUEHBl K TEMJIOBBIM CETSIM KOTEJIBHOM MO 3aBUCUMOM
cxeme 0Oe3 aneBaropos. [Tapamerpsl cereBoit Bobl 95-70 °C co cpeskoit 80 °C

[TpuOopsk! perynupoBaHusl U aBTOMAaTH3aLMU Ha CETSIX HE yCTaHOBIJIEHBl. CucteM
TEJIEMETPUHN HE YCTAHOBJIEHO.

PacueTnast cxema TemioOBO#M ceTH OT KOTENbHOI MpuBeeHa B (aijax 3JIeKTPOH-
HOM MOJENH.

TexHuyeckass XxapakTepUCTUKa YYacTKOB TEIUIOBOM CeTH MpuBeneHa B (haiiimax
AIIEKTPOHHON MOJIEIIN.

4.1.2.11 Tensaossblie cetu oT CIT Ne7 MVYII "TemsoCepBuc"

TemnnoBas ceTh ABYXTpyOHas umeeT oauH BbIBOJ oToruieHus ([y 150) o6pasyer
TYNUKOBYIO CHUCTEMY TEIJIOCHAOXKEHHsI, CHAOKAIOIIYI0 TEIIOM 00JIaCTh OrPAHUYEHHYIO
4acThio paiioHa 3apeyHoro . OOIasi MPOTSHKEHHOCTh TEIUIOTPAcChl OT KOTEIbHOU B 2-
TpyOHOM HCUMCIIEHUU cocTapisieT 1794 M, cpennuii HapyXHbIM quametp — 89 mMm. Mak-
CUMaJIbHBIN paguyc nercteus cetu 260 M o Tpacce.

Bce moTpebuTtenu moakiIOYeHbl K TEIMJIOBBIM CETSIM KOTEJIBHOW MO 3aBUCHMOMN
cxeme 0Oe3 anmeBaropoB. [Tapamerpsr ceteBoit Boas 95-70 °C co cpeskoit 80 °C

[Tpubopsl peryanupoBaHusl U aBTOMAaTU3AI[MU Ha CETSIX HE yCTaHOBIIEHbI. CuctemM
TEJIEMETPUH HE YCTAHOBJICHO.

PacuetHas cxema TEINIoOBOM CETH OT KOTEJIbHOUM MpuBeaeHa B (paiiiax 3JeKTPOH-
HOUW MOJICIIH.

TexHunyeckasi xapakTepUCTUKa YYacTKOB TEIUIOBOM CeTH MpuBeneHa B (haiiimax
AJIEKTPOHHOM MOJIEIIN.

4.1.3 I'mapaBianyecKue pe:KUMbI TEIJIOBBIX CeTel U
nbe3oMeTpu4YecKue rpapuku.

TpancnopT Temia OT LeHTpanu3oBaHHbIX UCTOYHUKOB (1 TOILl, 10 koTenbHBIX
MVII «TemnoCepBuc») 10 morpedurtesneil oCyecTBIAETCS M0 MaruCTpaldbHBIM U pac-
NpeACUTENbHBIM CETSAM, O00IIas MPOTIKEHHOCTh KOTOPBIX, C YYETOM KBapTAIbHBIX,
JacTHBIX, O0ecxo3siiiHbIX ceteit u ceteil ' BC cocrapmser 6omee 181,3 kM 1o Tpacce uiu
360,4 kM B OTHOTPYOHOM HMCUUCIICHUH JJI BOJISIHBIX CETEH TETIOCHA0KEHHUS.

['uapaBnuyecKuil pekxUM TETIOBBIX CETEH KOTENbHBIX 00eCeunBaeTcs 000pya0-
BAHUEM MCTOYHUKOB B HOMHHAJLHOM PeKuMe.
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['uapaBnuyecKkuil peKUM TETUIOBBIX CETE BTOPOro KOHTypa obecneunBaercs 26
HTII u 3 UTTI ais cereit ot TOL AO «BoTkuHCKui 3aBOI».

PacueTHble mapaMeTpbl y4acTKOB U MbE30METpHUYECKUE Ipauku B pa3pese Ter-
JIOUCTOYHHUKOB IIPEICTaBIECHBI B (haiiiax 3JIEKTPOHHON MOJEIH.

4.1.3.1 OcodennocTu ruapaBandeckoro pe:xkuma cetu TII AO
«BOTKHHCKHH 3aBOA».

3HAYUTEIBHBIN panycC TEIIOCHAOXKEeHUS (0KOJI0 4 KM), OOJIbIIINE Mepenaabl Teo-
ne3nyeckux otMeTok (otmerka TOIL[ 80 m Hax ypoBHem Mops, otmeTka LITII-7 145 m)
CO3JIa0T TEXHUYECKHUE CIIOKHOCTU JJISl HAJAEHKHON TMAPABINYECKON Pa3BA3KUA TEIIOBBIX
CETEeH.

Hawnbonee ynaneHHbIMU TTOTPEOUTENSIMU OT UCTOYHHKA SIBIISCTCS TPYIIA MOTpPE-
outeneii ot L[TII-37, koTopsie moakitoueHsl Kk TOIl AO «BoTkunckmii 3aBoa» U HAXO-
nsatces Ha pacctosiauu 5 700 m. 'eonesnyeckas otmetka [[TI1-37 Beime otmetku TOII Ha
50 m.

Ot TOI AO «BOTKHMHCKHI 3aBO/I» K TEIJIOBBIM ITYHKTaM, PacloOJIOKEHHBIM Ha
TEPPUTOPHUH TOPOJIA, BHIXOJAT 3 BBIBOJAA CETEH TEIIOCHA0KEHUS — YEThIPE TPYOOIPOBO-
na Jly 500 mm u nBa Tpy6omporoaa Jly 600mm. IIpu npoBeneHnn aBapuitHO-peMOHTHBIX
paboT CyIecTByeT TEXHUYECKas: BOZMOXHOCTh TEIIOCHAOKEHUS TOpOa OT OJTHOTO BHI-
Boja TOII. /laBneHune Ha UCTOYHUKE MPHU 3TOM cocTaBisieT 10 atm. u 2,5 aT™M. B nojaro-
meM 1 00paTHOM TPyOOTIPOBOJIE COOTBETCTBEHHO.

B cnywae tennocHabxkenus ropoaa ot TOIl mo ceBepHomy BeiBOay [y600 MM
BktouaeTcsa [THITP (moBsicuTenbHas HacocHas ctaHuus [IpuBok3ansHOro pailoHa).

B cayuae temocnabxkenust ropoga ot TOLL mo Bropomy BeiBoay (ITpuBOK3aiib-
Horo paiona) J{y5S00 naBneHue B nmoaarouieM TpyOOnpoBOJ€ Ha HICTOYHUKE MOBBIIIACTCS
10 14 aT™. 3a cueT BKIIFOUEHUS JOMOJHUTEIbHBIX HACOCOB.

Jlns mpenoTBpaleHuss ONOPOKHEHHS TEIUIOBBIX CETEW pallOHOB ropoJia ¢ reojie-
3MYECKOM OTMETKOM, HAMHOTO NpeBbimatonieil otmetky TOLl, mpexycMoTpeHsl KianaHbl
«J10 ce0si» Ha 00paTHbIX TpyOonpoBoaax Jy600 MM co croponsl [IpuBoK3aibHOrO paiio-
Ha, [ly150 MM co croponsl O0nekTa 800, Jly500 MM co ctopossl [IpuBok3anbHOTO paiio-
Ha psanom c [THIIP, Iy600 mm Ha ceBepHOM BbIBOJIE psaaoM ¢ TOII.

Ha TennmocnaGxenne BHyTpeHHUX noapaszaeneHuit AO «BOTKMHCKUI 3aBOJI» OT-
MyCKaeTCs ceTeBas Boja 1o temneparypaoMy rpaduky 95/70°C co cpeskoil nmpu Temre-
patype B mopgatomieM Tpyoorposoae 85°C. J/laBneHue B mojaromeM TpyOOMmpOBOIE CO-
ctaBnsger 7,1 atM., B oopaTtHoM — 2,5 atm. Ha tpybomnposozae ly600 MM oT BogorpenHoit
KOTeJIbHOU B cTOpoHY LIDC ycTaHOBIIEH PEryisTop pacxoia, OrpaHUYMBAIOIIMN €ro Ha
ypoBHe 2500 1/4ac.

PerynupoBaHue oTIycka TEIUIOThl TPOU3BOIUTCS CO CPE3KOM TEMIIEPATYPHI B MO-
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natoteit maructpanu 130°C, npu KOTOpPOl BCKUITAHUE MPHU 33JIaHHBIX J1aBICHUSX HEBO3-
MOJKHO.
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Ha pucynke 4.10 npencraBiieHO pacrpeaesieHne TeMIIEpaTypbl TEIMJIOHOCUTENS B

10JIA0IIEM TPYOOIIPOBOJIC B IIBETOBOM IpaIaIiH.

Y

: -"-'I.- ] oy P
Pucynok 4.10 — Pacnipenenenue remneparypsl TerioHocuTens B nogaye 10 7(0°C, 70-
100°C, 100-130°C.
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Ha pucynke 4.11 npenacraBieHo pacrpeaeieHue TEMIIEPATyphbl TEINIOHOCUTENS B
oOpaTke B LIBETOBOI rpajialuu.
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Pucynox 4.11 — Pacnipenenenue remneparypbl TEIUIOHOCUTENS B 0OpaTKe °C, 40-
55°C, 55-70°C, °C.
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Ha pucynke 4.12 npeacTaBieHO pacnpeneneHne CKOPOCTH TEIUIOHOCUTENS B LIBE-
TOBOW I'pajaluy.

P
._'-.'_-'--E"’“#d
&
-:*?f
° Vg iﬁ
Vi
4 i
Wil v,
| “- g a7
&
. N
E Ao .E i
E_;. = d 5-’— "
4
-
s R
o :
':.v""%:::;:‘Erﬁp ?

S,

Pucynok 4.12 — Pacnipenenenue ckopoctu Teruonocurens ao 0,1 m/c, 0,1-0.8 m/c, 0,8-
1,5 m/c, 1,5-2,0 m/c, >2,0 m/c
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Ha pucynke 4.13 npeacTaBieHO pacnpeaesieHue BPEMEHH MPOXOKIAEHUS TEII0-
HOCHTEJIS B IIBETOBOM TPaJalllu.
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Pucynok 4.13 — Pacnpenenenue BpeMsi IpOXOKJIeHUs TerioHocuTens a0 60 mun, 60-120
muH, 120-180 mun, 180-240 muH,

muH, 300-360 mun, >360 MuH.
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Ha pucynke 4.14 npeacTaBiieHO pacnpeesieHHe MyTh OT UCTOYHUKA B I[BETOBOM
rpajlaluu.
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Pucynok 4.14 — Pacnipenenenue myty oT UCTOUHMKA /10 250 M,
1000-1500 M, M, 2000-3000 M, 3000-4000 M, >4000 M.
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Cxema temocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

Ha pucysnke 4.15 npeacrasieHo pacupeneseHrue Haropa TEMJIOHOCUTENS B 1I01a-
4ye B [IBETOBOM I'palalliH.
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Pucynok 4.15 — Pacnpenenenue Hanopa TeryioHocutess B nojgade a0 40 m, 40-100
M, 100-150 m.
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Cxema temocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03

Ha pucynke 4.16 mpexacraBineHo pacrnpe/esieHne Hamopa TEIUIOHOCUTENs B 00-
paTKe B [IBETOBOM IpaJallyH.
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Pucynok 4.16 — Pacnipenenenue Hanopa TerioHocuTens B oopatke 10 60 m, 60-80 m, 80-
100 m.
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Cxema terocHa0xennss MO «["'opox Borkunck» YP na nepuon no 2036 rr. (Akryanuzanus 2024 ron)
J.02.01.24-OM.03

Ha pucynke 4.17 npencraBieHo pacrpeereHrue pacnojiaraéMoro Harnopa Terio-
HOCHUTEIS B [IBETOBOM I'paialiviu.
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Pucynok 4.17 — Pacnipeenenue pacnojara€Moro Haropa TerioHOCUTENS 10 5 M, 5-10 M,
10-15 m, 15-20 M, 20-25 M, 25-30 M, 30-35 M, M, >40 M.
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Cxema temocHabxenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
[1.02.01.24-OM.03

Ha pucynke 4.18 npencraBieHo pacupenesieHHe yIeIbHbIX MOTEPh HAMOpa Ter-
JIOHOCHUTEJIS B IIBETOBOM Ipajallii.
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Pucynok 4.18 — PactipeienieHue yielbHbIX TOTEPH HAMOpa TerIoHocUuTens 10 1 mm/Mm, |-
g MM/M MM/M, [ 5-30 mm/m, >30 Mmm/M.
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Cxema TemnocHabxenus MO «["opon Borkuuck» YP Ha nepuon 1o 2036 rr. (Akryamusanus 2024 ro)
1.02.01.24-OM.03

Hanop, M

HaumeHoBsaHne yzna
MeogesMdyeckan BelcoTd, M
Hanop 8 oGpaTHoM
Tpydonposoge, M
Pacnonaraemblii HANOpP, M

OnuHa y4acTkad, M

[OuamMeTp yyacTra, M

NoTepu HaNopa B NoGAMWEM
TpybonpoBoge, M

MoTepu Hanopa & oOpaTHOM
TpyDonpoBoge, M

CKOpOoCTE OBWXEHNA BOL B
nog.Tp-ge, mic

CKopoCTh OBWXEHWA B0 B
odp.Tp-ge, mic

YIEnbHblE NMHERHbIE NOTERH B
NC, mualm

YIenkHble NMHERHbLIE NOTEQH B
OC, Muim

Pacxog B nogaowem
Tpyvbonpoeoge, T/

Pacxog B oGpaTHoM
TpyOonposoge, T/Y
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Pucynok 4.19 — [Ise3omeTpuyeckuii rpaduk TemnoBoitl cetu ot kotenbHoi TOL Borkunckoro 3aBona AO "Botkunckuii 3aBoa” no yin. [Ipubpexnas, 5

Hunoid gom

G4.84
120.462

2458

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03

210
205
20—
185 =
180
ey
_ 180 — ==
C
= 175
2 170
T 185
180
185
150
145 i
e
140 i
135
130
HawmeHoBaHWe yana T TIT. |1 TK-14 TT.T 7 TEAT (LTS (U TH TH-2 (T TK-22 (1 .31 T 7K1 (I 7.0 7.1 7/ (LTI T.H Xunoii gom
Meogesnyeckas BhICOTA, M 149.31 158 161115 1 159,86 160. 1160/ 1158.09 |156.31 |15 1556 153 15 150.25 || 147.9 14 145.7¢ 145 1444 1, 143| 14 14472
Hanop & oBpatHom 174343 178 171117 1 177.02 177, 11781/ 178688 | 178.693 |17 178.7 17E 17 178.716 | 1787 17 178.74 178 17811 178 174 178.888
TpybonpoBoge, M
Pacnonaraemsiii Hanop, M 25613 22021 2020220245 187 - 17.8 1 16914 163505 1€ 16.88 16. 1€ 16.858  16.82 16 16.80¢ 16,7 16.7 11 16.7 16, 16.51
[AnuHaE y4acTka, M 21519 33828172251 40 42 185 5041 20458529 2163.08 4453215186 326404 1 34£27T.
[nameTp yuacTra, m 0.307 030020000207 045 (01500207 015 0. 045 010 04 01 (02041 (04|01 001 00
RO ey ESIONA £ SOPE o 1.803 0260200 (0246 0.83 (04300004 0007 |0 00060000011 | 000800009 0.0(0.00 0 0.0C01
TpyGonpoBoge, M
s e L s L 18 0260200 (0245 0.83 (04300004 0007 |0 00060000011 | 000800009 0.0(0.00 0 0.0C01
TpyGonpoBoge, M
K EONOCTE PESKE BO/EE 1.281 12£111/0/(0828 141 (09900097 0116 |0 0116010 0102 |/0.1020.0.102 0.1(0.10]0 0.0£03
nog.Tp-ge, mic
CKOPOCTL ABIKEHNA BOASI B -1.279 A43-1)1-0(1-0827 147109 0007 |-0.ME |-0(-0.11(-07-0-0102 | -0.10{-0(-0.103 -0.1-0.10 - -0.0{ -0.
obp.Tp-ge, mic
¥QenbHble NUHERHbIE NOTERH B £ oA BOIBrE A /ANid 174l f284 4 NnNES N 418 N NA442 N A4-n N 454 NAE4A N -NAE4 NA4L 0 AE N NNC 23S

Pucynok 4.20 — IIse3omeTpuueckuii rpaduk TemioBoi cetu ot koTenbHoM Ne "Hedtsanuk" MVYII "TennoCepsuc" no XKuoit 1om
yn. locroesckoro, 116

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)

/1.02.01.24-OM.03
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1710

1610

150

141

130

Hanop, M

1210
1110
100

&0

&0
HaumeHoBaHKWe yina

leogesMYeckan BelCoTa, M
Hanop e o0paTHoM
TpybonpoBoge, M
PacnonaraemMuli Hanop, M
OnuHa yyacTka, M

OuameTp y4acTra, M

MoTepw Hanopa B NOGAKWEM
TpybonpoBoge, M

MNoTepu Hanopa 8 o0paTHOM
TpylonpoBoge, M

CkopocTE GEMAEHHA Bogbl B
nog.Tp-ge, Mic

CropocTe GBMAEHNA Bogbl B
odp.Tp-ge, Mic

YIENbHbIE MMHEAHLIE NOTERH B

-

Bodm

114.6 112 112.58

141.5 147 142.08

126.F | 27| 2F.539

40 20 164.4
015 0.1 01

0.486 0.0 1.626

0.486 0.0 1.622

1.075 0.8 0.92

1=-1.07 0. -0.919

1013 3.8 8.24

1104.03

1 143.82

224055
12265
001

02239

0 2.235

0 0.52

-1 -0.91%

& 8.237
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1. 146223

11 19.245
1) 88.5
001

0 0.874

0 0.874

0 0.919

-(-0.91%

8 8.234

TK (vn. Toptho=a Hounoi gomM
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14700 147538 147726 150.221
17.49 16612 16.236 11.24
7 106 148
.08 01 0.05
0.443 0.183 2457
0.442 0183 2495
0.88 039 0.785
-0.88 -0.39 -0.784
0.07 143 14.251

Pucynok 4.21 — IIse3omeTrpuueckuii rpaduk TemnoBoii cetu oT koTenbHoit Nel10 "Topdozasoackas” MVYII "TemnoCepsuc" no

Kunoit nom yn. TopdoszaBosckas, 3a

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03

Hanop, M
P
=

HaumMeHoBaHKE yana M TR-2 TR-2 T T ThH TK- TE-1! Tk (Tuy (Ti (Ty || Auno
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Hanop B oGpaTHOM
TpyDonpoBoge, M
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AnuHa y4acTka, M 50 35 1 1200 1100 14 1 240 2 100 7S 1142 40(63 |55 (23023342 65 (3255 (3538
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MoTepu HANopa B NogAaKWEM
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nog.Tp-ge, mic

CKOpOCTE QEWMEHUA BOGb B
ofdp.Tp-08, M'c
YOEnkHbIE MUHENHLIE NOTEDY B L R [ LA e oL R A et [0 G R il e o i e oraeer PP B e B a1 i | e 8 LR o
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Pucynok 4.22 — IIbe3omeTpuueckuii rpaguk TemioBoit cetu ot kKoTesnbHoit BMK Ned MVII "TennoCepsuc" mo XKunoit nom yi.
Tuxas, 55

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03
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10— .
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= 100
g TrFr———————f————tr———————fF————————F———f————t—————————
= g5
m
T g
55
w
30
75
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HawmeHoBaHWe vana Me6 00 “HoHo Bodnep MY (KoT-5) (KoT-5) (KoT-5) (KoT-5 CnancHeiil kopnyc nuT.N
[E0Qe3nyECckan BLICOTE, M 90 .44 8052 18916 | 89.06 8792 87.08 8585 8401 8452 3363
Hanop & oBpaThom 105.44 10575 | -105.743 105799 | 105.86 105906  105.012 105916 105924 105.938
TpyGonpoBoge, M
Pacnonaragmblil HANop, M = 4.35 + 4385 4.282 4.136 4.068 4055 4.047 4.037 4
[LnWHa YUacTka, M 37 1e6 12298 2892 2005 2904 2206 264 49 45
OuameTp y4acTka, M 0.1 0.1 10.1 0.08 0.08 0.07 0.07 0.07 0.05
MloTepu Hanopa & noauen 0.307 0 10051 0.083 0.044 0.006 0.004 0005 0.017
TpyGonpoBoge, M
MoTepn Hanopa & oOpaTHoM 0.307 0 10.051  0.063 0.044 0006 0004 0005 0017
TpyGonpoBoge, M
CKOPOCTE ABIDKEHNA BOAI B 0.721 0.541 10383 0329 0329 0092 0092 0082 0097
nog.Tp-ge, mic
CKOPOCTE ABICHEHNA B0/6I & 0724 054 .0382 0329 -0329 0082 | -0092 -0092 -0.097
obp.Tp-ge, W/c
YRENLHbIE MUHEHHEIS NOTEPH B 5 ooy 475 JF13 P 0R? 7087 0183 n183 0183 0375

Pucynok 4.23 — [1se3omeTpudeckuii rpaduk TernoBoit cetu ot kotenbHoit Ne6 JIOJI "FOnocts" MVII "TennoCepsuc” o Cnamnb-
HbIU KopryC JauT.I1

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03

L e e —

HaumeHoBaHue yana ME9 " T¥2 ("Cen T¥3 ("Cenbxoz 000 "Oynkwin™ yn.Conveynan,12a
Mengesnyeckan BolcoTa, M 1704171.38 | 17264 173.97

Hanop B oGpaTHOM
TpyGonpoBoge, M
Pacnonaraemulii HANop, M 18 (17226 [ 14.503 1426

LOnuHa yyacTka, M 12 | 5023 40.51

180.¢ 181.327 | 182.638 182.609

OMameTp y4acTkad, M 0.07 0.07 0032
NoTepw HANOpa B NOAGHILEM
TpyOonpoBoge, M

MoTepu Hanopa 8 oOpaTHOM
TpyDonpoBoge, M

CKOpOCTE QEMMEHHA BOAL B
nog.Tp-ge, m'c

CKOpOCTE OBMMEHHA BOOL B
ofp.Tp-ge, Wc

YOEnkHbIE MUHENHLIE NOTERH B

0.38] 1.362 0.055
0.385 1.361 0.035
0.99: 0.997 0.168
-0.94 -05957  -0.168

26.06 22593 | 1.137

Pucynox 4.24 — I1be3oMeTpuyeckuii rpaduk TeraoBoi cetu oT kotenbHol Ne9 "Cenbxozxumus" MYII "TernnoCepsuc" g0 OO0
"Nynkein" yn.Conneunas,12a

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03

120
112
116
114
12
110
= 108
e e -
5 104
T 02
100
03
58 i
54
92
80
HaumeHoBaHWE vana LK MOY Q0L M2
leogesnyeckan BulcoTa, M 05.2 96.38 95,57
Hanop & oOpaTHom 12 113.018 13.07
TpylonpoBoge, M
Pacnonaraemblil HANop, M 4 | 3.765 3.66
LOnuHa yyacTka, M 125111
OnameTp y4acTka, M 0.0¢ 01
NoTepu HaNopa B NOGAHLEM 0.110.053
TpyDonpoBoge, M
MoTepw Hanopa 8 odpaTHOM 011 0,053
TpyGonpoBoge, M
CKOpOCTE QEMMEHNA BOOL B 0.65 0 177
nog.Tp-ge, Mic
CrOpoCTE QEMM#EHNA BOOL B 06 -0.176

ofdp.Tp-ge, mic
YOEnbHbIE MUHENHBIE NOTERH B 5 o7 454

-

Pucynox 4.25 — I[1se30MeTpudeckuii rpaduk TErIoBoi cetr oT kotenbHou mkoyia Ne 2 MVYII "TermoCepsuc" no MOY OOIII Neo2
yi. KpacHoapmeiickasi, 283/A

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03
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i

Hanop, M

&4

80
HauwmeHoBaHWE yana wekona M MOY COLL MN218

leogesvyeckan BoIcOTE, M 89.79 4064

Hanop B oGpaTHom
TpylonpoBoge, M

102.57 103138

Pacnonaraemelil HANop, M 33 208
OnuHa yy4acTea, M 24.44

OuameTp y4acTea, M 0.08

NoTepu HaNopa B NoOgaHLEM
TpyDonpoBoge, M

MoTepw Hanopa B oOpaTHOM
TpyGonpoBoge, M

CropocTe QEMMEHNA BOOL B 0532
nog.Tp-ge, mic

CrOpoCTE QEMM#EHNA BOOL B
odp.Tp-g0e, m/c

YOEnbHbIE MUHENHBIE NOTERH B £ 435
N waradsa

0.158

0.168

-0.532

Pucynok 4.26 — IIse3omeTpuueckuii rpaguk TemioBoii cetu oT KoTenbHoi mkona Ne 18 MVYII "TemnoCepsuc" 1o MOY COILI
Ne18 yn. OcBoboxaeHus, 5

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03
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1225
120 —I
M7.5
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= M
£ 1075
105
1025
100
75z
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925
50
HaumenoBaHWe yana O] MBO0Y 214
MeogesMyeckan BuICOTE, M 57 97.68
Hanop B oGpaTHoM 11 115.9
TpylonpoBoge, M
PacnonaraemMelii Hanop, M 41434
[OnuHa y4acTka, M ]
AnameTp y4acTra, M 01
NoTepu HaNopa B NoOgaHLEM 01
TpyDonpoBoge, M ’
MoTepu Hanopa B oOpaTHOM 0l
TpylonpoBoge, M ’
CKOpOoCTE QEMM#EHNA BOOb B 0.
nog.Tp-ge, Mic '
CropocTe QEMMEHNA BOOL B 0
obp.Tp-ge, Wc
YOenkHble MUHENHLIE NOTERH B 71

M sasafun

Pucynok 4.27 — [Ibe3oMeTpuueckuit rpaduk TemioBoit cetu ot koTenbHOU JIJIY Ne 14 MVII "TernoCepsuc" g0 MBIOY Nel4 yo.
Kazenosna, 2a

AHO «llentp sneprocoepexenus YP»
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Cxema terocHabxkenns MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03
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Hanop B oGpaTHom
TpyGonpoBoge, M
PacnonaraeMeiil HANOE, M
LOnuHa yyacTka, M

OuameTp y4acTkad, M
NoTepu HENOPA B NOGAHWEM
TpylonpoBoge, M

MoTepw Hanopa 8 odpaTHOM
TpyGonpoBoge, M

CropocTe QEMMEHNA BOOL B
nog.Tp-ge, Mic

CrOpOCTE QEMM#EHNA BOOL B
ofdp.Tp-ge, mic
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5 DJIeKTPpOHHAs1 MOJeJIb CHCTEMBI Tel10cHA0keHust MO
«I'opox Borknuck» YP

5.1 CymecTBymouiee moJjio:kenue B cepe mpou3BOJACTBA,
nepeaayu M NOTpedJIeHUs TeIJIOBOM SHePIUuM AJIsl Lesiei
TeIUIOCHAOKeHM 1.

DOnexkTpoHHas MofeNnb cxembl TerocHaokeHuss MO «l'opoa BoTkuHCck»
VP paspaborana B cooTBeTcTBUM ¢ TpeboBaHusiMu denepaibHoro 3akoHa ot 27
utosist 2010 roga Nel90-®3 «O TtermocHadxkenun» [1] u mocrtanosnenus I[lpaBu-
tenbcTBa PO o1 22.02.2012 1. Ne 154 «O TpeboBaHUSIX K CXeMaM TeIIocCHa0xe-
HUS, TIOPSJIKY UX pa3paOOTKU U yTBEPKICHUS» [2].

AHanu3 CyIIeCTBYIOLIETO MOJOXKEHUS B chepe TermnocHaOKeHUus mocene-
HUS, TTPOMBITIUICHHOTO y37a TpeOyeTcsl MPOBOAUTh HA OCHOBE CO3JaHHOW WITU CO-
3/1aBaeMoOil B Tpoliecce pa3padOTKU CXEMbl TEIJIOCHA0KEHUsSI aBTOMATU3WPOBaH-
HOM MH()OPMAIMOHHO-aHATTUTUYECKON CUCTEMbl «DJIEKTPOHHAS MOJIENb CHUCTEMbI
TEIMJIOCHAOKEHHUSI TOCEJICHHs, HACEJIEHHOTO NYyHKTa» (Jajgee 3JEKTPOHHAas MO-
JIeIb).

HeobxoaumocTh co3gaHust SIEKTPOHHONW MOJICTTH TUKTYETCS CIICTYFOIIIMMHI
TpeOOBAHUSIMU, MPEABIBISIEMBIMU K pa3pabOTKe CXEM TEIUIOCHAOXKEHHsI Mmocee-
1505078

* MOHUTOPWHT IPHUHATHIX PEIICHUIA 110 PA3BUTHIO TOJOBHBIX 0OBEKTOB CUCTEM
TEIUIOCHA0KEHHUS,

* HEOOXOJUMOCTh MOBBIIEHUS AHPEKTUBHOCTH MHGPOPMAIMOHHOTO olecte-
YEHUSI MPOLECCOB BHIPAOOTKH U MPUHATUS YNPABICHUYECKUX PEIICHUN B 00Ji1a-
CTH TEKymero (PYHKIIMOHMPOBAHUS W TIEPCIIEKTUBHOTO PA3BUTUS CHUCTEMBI
TEIMJIOCHAOKEHHUSI TOCENEHUs, a TaKXKE B3aUMOCBS3aHHBIX C HUM OTpaciei
KOMMYHAJIBHOTO XO351CTBa, HAa OCHOBAHHM pPE3YJIbTATOB CTATUCTUYECKOMH,
aHAJIMTUYECKOW M MHOW 00pabOTKM OOBEKTHBHBIX JAHHBIX O IMpoIeccax Mpo-
U3BOJICTBA, pacipeiesICHUs: U OTPeOIeHUs TeIa;

* HEOOXOAMMOCTHh Pa3pabOTKU Mep I TMOBBINICHUS] HAJEKHOCTH CHCTEMBI
TEMJIOCHAOKEHUSI TOCEJICHUS, MPOMBIIUICHHOTO Y3JIa U MUHUMHU3AINH BO3-
MO>KHOCTH BO3HMKHOBEHUS aBAPUUHBIX CUTYallUi B CHCTEME TEIUIOCHA0KEHUS
Ha OCHOBE MX MOJIEIMPOBAHUS C pa3pabOTKON MPOTUBOABAPUMHBIX MEP B 00-
JaCTH TEXHUYECKOIO OCHAIICHMS CHelUalIbHBIM 000PY/I0BAHUEM U TPEHUPOB-
KOW NEPCOHAIIA;
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* MPOBEACHHE €IWHOW TMOJUTUKU B OpPraHU3AIMN TEKYIIEH MeATeTbHOCTH

NpPEANpUSITAA B XOJI€ pealiv3alldd MEPCHEKTUBHOTO Pa3BUTUSI BCEX CHUCTEM

TEIJIOCHA0KEHUS MTOCEJCHHUS], TPOMBIIIJIEHHOTO Y3I1a;

* co3gaHue UHPOPMAMOHHON MIaTGOPMBI AJ11 KOOPAUHAIIMYU ACHCTBUN U CO-

TJIACOBAHHME MHTEPECOB OCHOBHBIX YYAaCTHUKOB TEINIOCHAOKEHUS (TeriocHa0-

KAIOMUX W AKCIUTYaTHUPYIOMUX OpPTaHW3aIui, aIMUHUCTPAIIMA U HaJI30PHBIX

OpTaHOB, CYIIECTBYIONUX U OyAyIIUX MOTpeOuTenel, THBECTOPOB U T.1.);

* DKOHOMHUU OIOJKETHBIX CPEJICTB MOCEJICHUS, BBIICIIEMbIX Ha OOeCrieUeHHE

IIPOU3BOJICTBA, pACIIPE/ICNICHUS U MOTPEOIEHUSI SHEPTOPECYPCOB.

B cootBerctBumn ¢ tpeboBanusimu Ilpukaza Ne565/667 ot 29.12.2012 r.

«O0 yTBEpXKIEHUU METOJAMYECKUX PEKOMEHIAIMK 10 pa3padOTKE CXeM TeIo-
cHaOxeHus» [3] paboTa COCTOHT U3:

* TMOSICHUTETHHOM 3aMHUCKU «DJIEKTPOHHAS MOJIEIh CUCTEMBI TETUIOCHAOKCHUS

MO «I'opox Botkunck» YP;

* [lpunoxenue A K 3MeKTPOHHOU Mojenu. PykoBoJICTBO ornepaTopa Mo MoJib-

30BAHMIO AJIEKTPOHHOM MOJENBI0 cUCTEMBbI TerocHadxkenuss MO «['opon

Botkunck» YP na nepuog 2017 — 2031 r.r. [5].

5.2 I'padmyeckoe npeacraBiieHue 00bEKTOB CHCTEMbI
TENJIOCHAOKEHN ¢ MPUBA3KOM K TONOrpadpuiueckoii 0CHOBe
MOCeJICHHUS U C MOJHBIM TONOJOTHYEeCKHUM ONMUCAHUEM
CBSAI3AHHOCTH 00bEKTOB

PacueTHass »sneKkTpoHHass MOJENb CO3/laHa CPEACTBAMU MPOTPaAMMHOTO
komiiekca ['MIC Zulu 8.0 ¢ Mmoaynem TemoruapaBindeckux pacuetoB ZuluTher-
mo, pazpaboranHoro OO0 «Ilomutepm» (r.Cankt-IleTepOypr).

['eoundpopmanmonnas cucrema Zulu 7.0 HamucaHa Ha A3bIKE MPOTPaAMMHU-
poBanus Visual C++.

[IporpaMMHBIIl KOMIUIEKC COAEPKUT BCIO (PYHKIIMOHAIBHOCTH, HEOOXOIH-
My JJis TpadUyecKoro MpeACTaBiIeHUs] U ONMMCAHMS TEIUIOBBIX MOTEPh Ha IJIaHe
MECTHOCTH, BKJItoUas 0a3y JaHHBIX MACTOPTU3alUU TEIJIOBBIX CET€d U HMHCTPY-
MEHTapHUeB ISl BBOJIA U KOPPEKTUPOBKM JIaHHBIX. B cocTaB mporpaMMHOIo KOM-
IJIeKCa BKJIIOUEHBI BCE HEOOXOAMMbIE BUABI TEMATHUYECKUX PACKPaCOK, rpaduue-
CKUX BBIICTICHUM, CTIPABOYHBIX U OTYETHBIX JOKYMEHTOB, ((OPMUPYEMBIX Ha OCHO-
BaHUU MH(POpPMAIUH, CoAepKaIleics B 0a3e TaHHBIX MacCOPTU3AIIH.
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5.3 IlacnopTu3anus 00beKTOB CHCTEMbI TENJIOCHAOKEHUSA

B nporpamMmmMHOM KOMILIEKCE K OOBEKTAM CHUCTEMbI TEIIOCHAOKEHHSI OTHO-
CATCA CIENYIOUIME BJIEMEHTBI, KOTOpble 00pa3yloT MexAy CcOOOH CBSI3aHHYIO
CTPYKTYpPY: HCTOYHHUK, ydacTok TerioBod cetu, LITII, morpedutens. Kaxmpiii
AJIIEMEHT UMEET CBOM MacnopT 00bEKTa, COCTOSIIMI U3 OMKUCATENIbHBIX XapaKTepH-
ctuk. Cpenu 3TUX XapaKTePUCTHUK €CTh KaKk HEOOXOMUMbIE JIJISi TIPOBEACHUS THI-
PABJIMYECKOr0 pacyeTa U PEUICHUSI PACUETHO-AaHAIUTUYECKUX 3aJad, TaK U CIpa-
BOYHBIE.

5.4 'mapaBian4yecKil pacyeT TEMJIOBbIX ceTeH JII00H
CTEINEeHH 3aK0JIbII0BAHHOCTH, B TOM YHCJIe THAPABJINYECKUN
pacyer Npu COBMECTHOM padoTe HECKOJIbKHUX HCTOYHUKOB
TEIUIOBOM SHEPrUM HA eIMHYI0 TEIJIOBYIO CeTh

Mogenb TemnoBbix ceteii MO «['opox Borkunck» YP B cBoem pacuere
UMUTHPYET TUIPABIMUECKUN PEKHUM TEIUIOBBIX CETEM B TAKOM BHJIE, KaK 3TO (ak-
TUYECKHU peain30BaHO. B cxeMe TemnocHa0KeHUsl MOCEJIEHUs KOJIbLIEBBIE CETH OT-
CYTCTBYIOT.

5.5 MoaeanpoBaHue BceX BUOB MEPEKJIIOYCHU,
OCYIIEeCTBJISIEMbIX B TEIJIOBBIX CETHAX, B TOM YHCJE
NEePEeKJIYEHNN TEIJIOBbIX HATPY30K MEXKAY HCTOUHUKAMU
TeNJIOBOM dSHEePIruM

MonenvpoBaHue NEPEKIIOUEHUI IO3BOJISIET OTCICKHUBATh MPOrpaMMOn
COCTOSIHUE 3allOpPHO-PErYJIMPYIOIIEH apMaTypbl U HACOCHBIX arperatoB B 0ase
JaHHBIX TEMJOBOM ceTH. Jt00oe mepexinoueHne Ha CXeMe TEIUIOBOM CETH BIIEYET
3a cOOOM BBIMIOJHEHUE THPABIMYECKOTO pacueTa M, TakuM 00pa3om, B JHOOOMH
MOMEHT T0JIb30BaTENIb BUAUT TUAPABIAYECKHUI PEXUM, KOTOPBIA COOTBETCTBYET
TEKYLIEMY COCTOSIHUIO BCEl COBOKYITHOCTH 3allOPHO-PETYIHMPYIOLIENH apMaTyphl U
HACOCHBIX arperaTtoB Ha CXEMe TEIJIOBOU CETH.
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5.6 CpaBHuTe/IbHBIC Ibe30MeTpHYecKue rpadukm AJs
pa3padoTKU M AaHAJIN3A CHEHAPHUEB MEePCIEeKTUBHOIO PA3BUTHUA
TEIJIOBBIX CeTel

B 21eKTpOHHONM MOJENH MOCEIEHUsI UMEETCS HECKOJIBKO CIIOEB, B YACTHO-
CTH, CYILECTBYIOIIHM, MTOCTPOCHHUE MbE30METPUUECKUX TPAPUKOB B KOTOPHIX MO3-
BOJIAET CYIUTh O THAPABIMYECKHX PEKUMaX MpHU JIOObIX M3MEHEHUsX. J[aHHbIN
UHCTPYMEHT SBJIAECTCS yIOOHBIM CPEICTBOM aHAIH3a.

5.7 Onucanue 3JIeKTPOHHON MOJeJH

5.7.1 PacyeTHbIe MOAYJIH 3JIEKTPOHHOU MOJEJIH
5.7.1.1 O0uue moJI0KeHUu

['eoundopmanimonnas cucrema Zulu npeaHasHaueHa A PelaKTUPOBAHUS
u paszpabotku ['MC npunoxxkenuit, TpeOyIONINX BU3yaIU3aMHA TPOCTPAHCTBEHHBIX
JAHHBIX B BEKTOPHOM U PacCTPOBOM BHUJIE, aHAIM3a UX TOMOJIOTMH U UX CBSI3U C Ce-
MaHTUYECKUMH 0a3aMH TaHHBIX.

C nomotpio Zulu MOXXHO cO37aBaTh BCEBO3MOXHBIE KAPThI, IJIaHbI U CXe-
MBI, BKJIIOYAs TUIAaHBI U CXE€Mbl MH)KEHEPHBIX CETeH C MOACPKKONU UX TOMOJOTHH,
paboTaTh ¢ pacTpamu, UCTIOJIb30BaTh JIAHHBIC W TMOJYYaTh JAHHBIC U3 PA3THMYHBIX
ncrounnkoB BDE, ODBC u ADO.

Orpannuenuii B 00J1aCTH TPUMEHEHUS CUCTEMBI HET.

['MC Zulu no3BosisieT UMIOPTUPOBATH AAHHBIE M3 TaKUX NPOrpPaMM Kak
Maplnfo, AutoCAD Release 12, ArcView. B pe3ynbrate ummnopra 0yayT mojyde-
Hbl BEKTOPHBIE CJIOM C TOTOBBIMU OOBEKTaMU, NMPU ITOM BCE XapaKTEPUCTUKH, Ta-
KHe Kak MaciTad, 1BeT u Ap. OyayT coxpaHeHbl. Eciu k 00bekTaM B 0OMEHHOM
dbopmare ObuTa IpUKpeErTieHa 0a3a JaHHBIX, TO OHA TaK K€ UMIIOPTUpPYETCs B Zulu.

[Tomumo mmmopTa Zulu rMeeT BO3MOKHOCTh IKCIIOPTA TPpaPUIECKUX JTaH-
HbIX B Takue nporpammbl kak MapInfo, AutoCAD Release 12 u ArcView. Dkc-
MOPT CEMAaHTUYECKHUX JAaHHBIX BO3MOJKEH B AJIEKTPOHHYIO Tabmuiry Microsoft Ex-
cel wnu ctpanury HTML.

B cucreme Zulu Ttakke mMoryt 0e3 nmpeoOpa3zoBaHUsl UCIIOIb30BATHCS OIU-
carenu pacTpoBbIX 00beKTOB B hopmaTax Maplnfo u OziExplorer.

PykoBozCcTBO MOJIb30BaTENsl ANEKTPOHHONW MOJENN pa3paboTaHO Ha OCHO-
BaHuu pykoBOACTB 1o ['IC Zulu [4] u ZuluThermo [5], npenctaBieHHbIX pa3pa-
OOTYUKOM.
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5.7.1.2 Ba3oBblii KOMILIEKC

I'C Zulu umeeT MHOTOJJOKYMEHTHBIN HHTEep(PEiic, CXOXKUN C MPOTYKTaAMHU
cemerictBa Microsoft Office, 4To MO3BOJIAET MOJIB30BATEIIO JIETKO OCBOUTHCS C pa-
00TOi1 B cucTEME.

CucreMa coO4eTaeT COBPEMEHHBIM YpPOBEHb BO3MOYKHOCTEU CO CKOPOCTBIO
ux ucnonHeHusi. TpeboBanus cucrembl Zulu x 1K coBmanaror ¢ TpeboBaHusMU
OIEPALIMOHHON CHCTEMBI, HA KOTOPOUW OHA BBITIOJIHSETCA.

[TomuMmo 3TOor0 Zulu MMeeT BO3MOXHOCTh OPraHW30BbIBATH TaK Ha3bIBae-
MbIe ciiou B mamsTH (tracking layers). 9To ciou, Bce 00BEKThI KOTOPBIX CO3/IaHbI B
OTEePaTUBHONU MaMsITH, HE TPEOYIOT IHUCKOBOTO MPOCTPAHCTBA, OTOOpaXKaroTcs U
U3MEHSIOTCS OBICTPO, YTO MO3BOJIAET JENaTh C UX MCIOJIb30BAaHUEM aHUMUPOBAH-
HbI€ KapThl M, HAIpUMep, 0TOOpakaTh ABUKYIIUECS OOBEKThl WU JAHHBIE TeJe-
METPUH.

Hapsiny ¢ o6prunbeiM it 'UC pa3aenenuemM 00beKTOB Ha KOHTYPBI, JIoMa-
HbI€, MMOJUKOHTYPHI, MOJIMIOMaHble Zulu NoaaepKUBaET JIMHEWHO-Y3JI0BYIO TOIO-
JIOTHUIO, YTO IMO3BOJISIET BMECTE C MPOYUMHU MNPOCTPAHCTBEHHBIMU ITAHHBIMU (YJIH-
1bl, JOMa, PEKH, PAOHBI, 03€pa U MPOY.) MOJECIUPOBATh U NH)KEHEPHbIE ceTH. CH-
cTeMa MO3BOJISIET CO3/aBaTh KiIacCuPUIMpyeMble 0OBEKThI, UMEIOIINE HECKOJIBKO
PEXKUMOB (COCTOSIHHI), KaXk10€ U3 KOTOPHIX (COCTOSIHUI) UMEET CBOM CTUJIb OTOO-
paxxeHus. BBoa ceTell mMpOU3BOAUTCS C aBTOMAaTHYECKUM KOJMPOBAHUEM TOMOJIO-
ruu. HaprucoBaHHast Ha 9KpaHe CeTh cpa3y CTAHOBUTCS TOTOBOM JUJISl TOMOJIOTHUYE-
CKOTO aHanM3a. JTO UCKIIOYAET JJIMTENbHBIN U HYIHBIM 3Tal 3aHeceHus UH)op-
MaIH O CBA3SIX MEXAYy O0BEKTaMH, J1a elle U B TaOJMYHOM BHAE (KaK 3TO Jena-
JIOCh B MPOILIOM BEKE).

Zulu uMeeT OTKPBITYIO apXUTEKTYpy, CUCTEMA CIUIAaHUPOBAHA ISl PaclIu-
penus nporpammamu OOO «Ilomurepm», mporpaMMaMu TOJIb30BaTelIeH. ApXH-
TeKTypa plug-ins (AOMOIHUTEIbHBIE BCTPAUBAEMBIE MOJYJIM) MO3BOJISIET HCIIONb-
3oBath Zulu xak 'MC-mardopmy (unu 'MC-cpeny) nnst paboTbl Ipyrux MpHIIO-
KEHUH, KaK 3TO C/IEJIAHO HAMU )K€ B TEIUIOBBIX U BOJAOIPOBOJHBIX pacyeTax.

OobbekTHas Moaenb Zulu OTKphITa AJIs paCIIUPEHUS TPUIIOKEHUSIMU T0JTb-
3oBatens yepe3 Mexanuzm COM. Zulu npenocTtaBiisieT BO3MOKHOCTbh HCHOJIB30-
BaTh U PaCIHIMPATHh CBOIO (PYHKIIMOHAIBHOCTh JBYMSI CIIOCOOAMHU - 3TO HAINKMCAHUE
MOJIyJI€M pacliupeHusi cucteMbl (plug-ins) wim ucnoiab3oBaHue ActiveX KOMIIO-
HEHTOB B CBOMX T'OTOBBIX MPUJIOKEHHUSIX.

['MC Zulu no3BossieT pacumpaTh CBOIO (DYHKIHMOHAIBHOCTh IyTeM MOJ-
KJIFOUEHHS K CUCTEME JIONOJIHUTEIBHBIX Moaynel — plug-ins. Moaynu pacmupe-
HuUs co3marotcs B Bume ActiveX DLL ¢ ucnonb3oBaHueM I000# cpembl pa3padoT-
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KM, o3BoJisironIei ux coznasath (Visual C++, Visual Basic, Delphi, C++Builder u

T.1.).

Cucrema MOXET:

Co3naBath KapThl MECTHOCTH B Pa3JIMUHBIX TeorpaduuecKux CUCTe-
Max KOOpJAWHAT M KapTOorpapuyecKux MPOEKIUsAX, 0TOOpaxaTh BEK-
TOpHBIEC TpapuuecKue TaHHBIE CO CTIIAKUBAHUEM;

OcymecTBiaATh 00pabOTKY pacTPOBBIX H300pakeHUU (HopmaToB
BMP, TIFF, PCX, JPG, GIF, PNG npu nomoiiy BCTPOCHHOTO Tpa-
(huyecKoro peaakTopa;

[Tonp30BaThCA JAHHBIMU C CEPBEPOB, MOJAEPKUBAIOIIMX CIIEU(H-
ka0 WMS (Web Map Service);

C moMOINIBI0 CO3/1aBaEMBIX BEKTOPHBIX CIIOEB C COOCTBEHHBIM OH-
HapHBIM (opMaTOM, 0OECIIEUNBAIOIIIUM BBHICOKYIO CKOPOCTh PabOoTHI,
BEKTOPHU30BaTh PACTPOBBIC N300pAKECHHUS;

[Ipu BexkTOpM3allMM HCMOJIB30BaTh KAaK MPUMHUTHBHBIE OOBEKTHI
(CUMBOJIbHBIE, TEKCTOBBIC, JIMHEHHBIC, TUIOIIAAHbIC) TaAK U TUIIOBLIC,
OTHCHIBAEMBIC CAMOCTOSITEIBHO B CTPYKTYpE CJIOS;

PaGoraTh ¢ ceMaHTHYSCKUMM JAHHBIMH, IMOAKIFOYAEMBbIMH K CJIOIO
u3 BHemHUX uctounnkoB BDE, ODBC unu ADO uepe3 onucarenu
0a3 ma"HBIX (MMOJy4YaTh JaHHBIE MOXKHO M3 Tabiul Paradox, dBase,
FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE u npy-
rux ucrounnkoB ODBC umm ADO);

BrImonHsITE 3anpockl K 0a3am JaHHBIX C OTOOpaXEHUEM pe3yJIbTa-
TOB Ha KapTe (MOMCK OIpeesieHHOM HWH(OpMalu, HaxXoXJIeHHE
CYMMBbI, MAKCUMaJIbHOT'0, MUHUMAJIbHOT'O 3HAYEHUSI, U T.]I.);
BrINomHATE MPOCTPAHCTBEHHBIE 3aMPOCHI IO 00BEKTaM KapThl B CO-
otBeTcTBUU co crnenudpukamusimu OGC;

Co3nmaBath MOjenb penbeda MECTHOCTH W CTPOUTH Ha €€ OCHOBE
W30JIMHUM, 30HBI 3aTOIJIEHUS MPO(IN U pacTphl penbeda, paccuu-
TBIBATh IIOIIAAN U O0BEMEL;

DKCIOPTUPOBAThH JAHHBIC U3 CEMAHTHYECKON 0a3bl UM PE3YJIbTaThl
3ampoca B ayeKTpoHHYI0 Tabmuiy Microsoft Excel wnu crpanuiy
HTML;

[IporpaMMHO WU 110 CEMaHTUYECKUM JJaHHBIM CO371aBaTh TEMaTH4e-
CKHE PacCKpacKH, ¢ TOMOIIbIO KOTOPBIX MEHSIETCSl CTHJIb OTOOpaxe-
HHUS O0OBEKTOB;

BriBoguTh 111 BCeX OOBEKTOB CIIOSI HAJIUCU WM OWPKH, TEKCT
HAJIITUCH MOXXET KaK OpaThCs M3 CEMAaHTUYECKOW 0asbl JaHHBIX, TaK
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Y TIEPEOTIPEAEIIATHCS NPOrPAMMHO;

*  Orobpaxatrb 00beKTHI ci10s B (opmarte rceno-3D, mo3BosstonieM
BU3YaJIU3UPOBATHCS OTHOCUTEIBHBIE BBHICOTHI OOBEKTOB (HAMpUMED,
BBICOTHI 3/JaHUN);

* Co3gaBaTh U HCMOJB30BATh OMONMOTEKY TpadUyUEcKHX 3JIEMEHTOB
CUCTEM TEIUIO-, BOJIO-, TAp0-, Ta30-, INEKTPOCHAOKEHHUS U PEKUMOB
X QyHKIIMOHUPOBAHHS;

* Co37aBaTh pacUETHBIE CXEMbl MHXEHEPHBIX KOMMYHHKAIUI C aBTO-
MaTUYECKUM (POPMUPOBAHUEM TOTIOJOTUU CETH M COOTBETCTBYIOIIUX
0a3 JaHHBIX;

* H3MeHSTh TOMOJOTHIO CETEeH U PEKUMBI paOOTHI €€ JIEMEHTOB;

* Pematp TOmonornyeckue 3agaun (M3MEHEHHE COCTOSIHUS OOBEKTOB,
MOMCK OTKJIFOYAIOIIUX YCTPOUCTB, MOUCK KpaTyallIuX MyTeu, MOUCK
CBSA3aHHBIX 00BEKTOB, MOUCK KOJIEI);

* Pemars TpaHCHOpPTHBIE 337a4d C Y4E€TOM MPABWI JOPOKHOTO JIBU-
KEHUS,

e Jlna ObICTPOrO TMEpEeMEIleHUs B HY>)KHO€ MECTO KapThl YCTaHABIIU-
BaTh 3aKJIaJKU (3aKJIaJIKa Ha TOYKY HA MECTHOCTH C OIpeIeSICHHbIM
MacmTaboM OTOOpaKEeHHsS M 3aKjaJika Ha OINPEACTICHHbIH OOBEKT
clios);

* C noMoOIIbIO MPOEKTOB PACKPHIBATH CTPYKTYPY TOTO UM MHOTO 00b-
€KTa, U300pAKEHHOI0 Ha KapTe CXEeMaTHU4YHO;

* Co3gaBaTh MaKeThl M1€YaATH;

* HmnoptupoBats rpadpuueckue nanasie u3 Maplnfo (MIF/MID), Au-
toCAD Release 12 (DXF) u ArcView (SHP);

* DxkcnopTtupoBath rpadudeckue nanueie B Maplnfo (MIF/MID), Au-
toCAD Release 12 (DXF), ArcView (SHP) u Windows Bimmap
(BMP);

* (CoznaBaTh Makpochl Ha si3bikax VB Script unu Java Script;

*  OcylecTBIsATh MPOTPAMMHBINA JOCTYN K JAaHHBIM 4epe3 OOBEKTHYIO
MOJIEJIb JJIsl HAMMCAHUsI COOCTBEHHBIX KOHBEPTEPOB;

* Co3gaBaTh COOCTBEHHbIE MPUJIOKEHUS, padOTaIOLIUE MO YIpaBJie-
HueMm Zulu.

OcHoBo#i mporpamMmmHoro kommiekca ZuluThermo sBnsercs reorpaduye-
ckasa unpopmarmonnas cuctema (I'MC) Zulu. [Ipu momou I'MC moxHO co3aathb
KapTy MoceJeHus (HaCeJIeHHOIO MyHKTa) U HAaHECTU Ha He€ TerioBbie ceTh. [1po-
rpaMMHbIA KoMIuieke ZuluThermo mo3BosiieT pacCYUThIBaTh CUCTEMbBI LIEHTPAIH-
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30BaHHOTO TEIJIOCHAOKEHUS 00JIBIIIOTO 00BEeMa 1 JTF000M CIIOKHOCTH.
Pacuery mojjexaT TYNHMKOBBIE U KOJIBLIEBbIE CETH (KOJUYECTBO KOJICIl B
CETH HEOTPAHWUYEHHO), a TAK)KE JABYX, TPEX, YETHIPEXTPYOHBIC I MHOTOTPYOHBIC
CUCTEMbI TEIUIOCHA0KEHUS, B TOM YHKCJIE C MOBBICUTEIHHBIMU HACOCHBIMU CTAHIIM-
MU U JIPOCCEIIMPYIOIMIMMHU YCTPOMCTBaMHU, pabOTAIOIIMMU OT OJHOTO WM He-
CKOJIBKUX UCTOYHHKOB.
[Iporpamma npeaycMaTpuBaeT BBIMIOTHEHUE TEIUIOTUAPABINYECKOTO pac-
YeTa CHCTEMBI IIEHTPAIU30BAHHOTO TETUIOCHAOXKEHHSI ¢ MTOTPEOUTEISIMH, TIOIKITIO-
YEHHBIMU K TEIUIOBOW CETH MO Pa3IMYHbIM cxemaM. Mcnosb3ytoTcst 32 CXeMHBIX
perIeHus MOAKIIOUEHUsT moTpebuTenet, a Takke 29 cxem mpucoeauHenust [[TTI.
BrimenpuBeieHHbIE CXEMBI TOIKIIOYCHHSI TIOTPEOUTENel MOAPOOHO paccMaTpH-
BaIOTCSl B COOTBETCTBYIOLIUX pa3zjenax:. PacueTHble cxembl MPUCOEAUHEHUS a00-
HEHTCKHX BBOJIOB (CUCTEM OTOIUJICHUS, BEHTUJISILIMK U TOPSYETO BOJOCHAOKEHNS)
K TEIUIOBOW ceTh U PacueTHble cXeMbl MPUCOEAUHEHHUS LIEHTPAIbHBIX TEIJIOBBIX
IIYHKTOB K TEIJIOBOM CETH.
Pacuer cuctem TerIoCHA0KEHHUST MOKET TTPOU3BOJAUTHCS C YIETOM YTEUEK
U3 TETUIOBOM CETH M CHCTEM TEIUIONOTPEOICHMS, @ TAK)KE TEIJIOBBIX MOTEPH B TPY-
OOIpOBO/IaX TEIJIOBOM CeTH. PacdeT TEmiIoBBIX MOTEPh BEAETCS JUOO MO HOpMa-
TUBHBIM MOTEPSIM, TUOO MO0 (GAKTUUECKOMY COCTOSHUIO U30JISIIUH.
Pe3ynbTaThl pacyeToB MOTYT OBITH SKCIOPTHUpOBaHbl B MS Excel, narnsu-
HO MPEJCTABIEHBl C MOMOIIBIO TEMATHYECKOM PACKPACKH MU IbE30METPUUYECKUX
rpa¢ukoB. Kaprorpadguueckuii marepran U cxema TETUIOBBIX CETEH MOXKET OBITH
odopmIieHa B BHJIE JOKYMEHTA C MCIIOJIh30BAHNEM MaKeTa TIeYaTH.
CocraB pacueToB (MOJICUCTEM):
* HamanouHslii pacuer;
* [loBepouHbIil pacueT;
*  KOHCTpYKTOPCKHH pacuer;
* Pacuer TemmnepatypHoro rpaduka;
* [IloctpoeHue nbe30MeTpUUECKOro rpaduka;
*  KomMyTanmoHHbIE 3aa4U;

* Pacuer HOpMaTUBHBIX MOTEPH TEIJIA YEPE3 UOJIALIUIO.
5.7.1.3 lloacucrema «Hananounblid pacuer»

HCJ’IBIO HaJIagO04YHOT'O pacducTa ABJIACTCA Ka4YCCTBCHHOC oOecrneueHne Bcex
HOTpC6I’ITCJ'ICI>i, MOAKIHUYEHHBIX K TCIUJIOBOM CETH, HCO6XO,Z[I/IMBIM KOJIMYECCTBOM
TEILIOBOM SHECPIrunu u CETEBOM BOJHI, ITPHU OIITUMAJIBHOM PCKUME pa6OTLI CHCTCMBI
LOCHTPAIU30BAHHOI'O TETJIOCHAOKECHUS B OCJIOM.
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B pesynbrare Hanmago4HOro pacuera ONPENENSIOTCS HOMEpa 3JIEBAaTOPOB,
JUAMETPhI COTIEN U APOCCETUPYIOUINX YCTpoUcTB (st moTpedureneit, LITII u xy-
CTOBBIX I11a#10), @ TAKKE MECTa UX YCTAHOBKH.

Hananounslil pacder - 3TO yCIOBHBIN pacyeTHBIN IIpUEM JIJIs TToA00pa cMe-
CUTEIIbHBIX U JAPOCCEIIUPYIOMINX YCTPOMCTB U OMNPENEIICHUS] MECT MX YCTAHOBKH.
Llenpro NpoOBEAECHUS HAJIAIOYHBIX PACUETOB SIBJIIETCS PACHpPEACICHUE TEMIOHOCH-
TN MEXKAY NOTPEOUTEISIMU B CTPOTOM COOTBETCTBUHU € UX TEIUIOBOI Harpy3Kou.

5.7.1.4 Iloacucrema «IloBepouynblii pacyer»

[lenpr0 MOBEPOYHOIrO pacyeTa SIBISETCS ompenencHue (hakTHUYEeCKUX pac-
XOJIOB TETUIOHOCUTENSI Ha y4acTKaX TEIUIOBOWM CETH M y MOTpeOuTeNei, a Takke
KOJIMYECTBE TEIJIOBOM SHEPTUU IMOJIy4aeMOl MOTpeOuTeneM, MpHu 3aJaHHOW TeM-
nepatype BOJbI B OJAIOLIEM TPYOOIPOBOJIE U PACIIOIaracMOM Harope Ha HUCTOY-
HUKE.

CoznanHas MareMaTuyecKkasi UMUTAIMOHHAS MOJIE]b CUCTEMbI TEIIOCHA0-
YKEHHUSI, CIIyKalllas JJIig pElIeHUs] MMOBEPOYHOM 3aJaud, MO3BOJSET aHAIU3UPOBATH
TUIPABIMYECKUNA U TETUIOBOM peXUM padOThl, a TAKXKE MPOrHO3UPOBATH M3MEHE-
HUE TeMIIepaTypbl BHYTPEHHET0 BO3Ayxa y norpedureneii. PacueTsl MOTyT mpoBO-
JUTHCS TIPU PA3JIMYHBIX UCXOJHBIX JAHHBIX, B TOM YHCJIE aBaPUMHBIX CUTYalMsX,
HaIpuMep, OTKJIFOYEHUN OTAEIbHBIX YYAaCTKOB TEIUIOBOM CETH, MEPENAYN BOABI U
TEIUIOBOM SHEPTUU OT OJTHOTO MCTOYHHKA K JIPYTrOMY IO OJHOMY H3 TPyOOIpOBO-
JOB M T.I. B KauecTBe TEIJIOHOCHUTENSI MOXKET MCIOJIb30BaThCS BOJA, aHTU(HPU3
WJIY STUJIEHTJIMKOb.

Pacuér TerioBeIx ceTer MOKHO MPOBOAUTH C YUETOM:

* yTEYeK U3 TEIJIOBOM CETH U CUCTEM TEIJIONOTPEOICHUS;

* TEIUIOBBIX MOTEPH B TPYOONPOBOAAX TEIIOBOU CETH;

* (pakTUYECKH YCTAaHOBJIEHHOTO OOOpYAOBaHUS Ha A0OHEHTCKUX BBO-
11X U TETUIOBBIX CETSAX.

[ToBepouHbIil pacyeT MO3BOJSET PACCUUTATD JIO0YIO aBapuio Ha TPyOOmpo-
BOJaX TEIUIOBOM CETHM W WMCTOYHUKE TeruiocHaOkeHus. B pesynprare pacuera
OTIPEACIIAIOTCS PACXOBI U MTOTEPU HAMOpa B TPyOOMpPOBOIaX, HAMOPHI B y3JaX Ce-
TH, B TOM YHMCJI€ pacrojlaraéMble Harmopbl y NoTpeduTene, TeMmneparypa TerjaoHo-
CUTEN B y3Jlax CETH (IPU y4YeTe TEIUIOBBIX MOTEPH), TEMIIEPATYPbl BHYTPEHHETO
BO3/lyXa y MOTpeOUTENEH, pacxoabl U TEMIEPATYphl BOJAbI Ha BXOJI€ U BBIXOJE B
KKyl cucteMy Teruionorpednenus. [Ipu pabore HECKOIbKMX HCTOYHUKOB Ha
OJIHY CETh ONPENEIISIETCSA PACHPENEIICHUE BOJBI U TEIUIOBOM DHEPTHHM MEXKIY HC-
tounukamu. [logBomuTcst GamaHc MO BOAE M OTIYIIEHHOH TEIUIOBOM SHEPrHH
MEXIy HMCTOYHHUKOM M moTpeOutensaMu. OnpenesistoTcss 30Hbl  BIUSHUSA
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HNCTOYHHUKOB Ha CCTh.

5.7.1.5 Iloacucrema «KOHCTPYKTOPCKMiA pacuer»

I{enpr0 KOHCTPYKTOPCKOTO pacyeTra SBISIETCS OINpEIEICHUE ITHAMETPOB
TpyOOINIPOBOJOB TYNMHUKOBOM U KOJIBLIEBON TEIUIOBOM CETH IPHU MPOIYCKE MO HUM
pPaCyYEeTHBIX PACXOAO0B IPHU 33JaHHOM (MJIM HEM3BECTHOM) PACIOJIATa€MOM HAaIlope
Ha UCTOYHUKE.

JlanHast 3a/1aya MOKET OBITh UCIIOIb30BaHA MPU:

* MPOEKTUPOBAHWU HOBBIX TEIJIOBBIX CETEM;

* IIpU PEKOHCTPYKLMH CYLIECTBYIOUIUX TEIUIOBBIX CETEH;

* [IpuW BblJau€ pa3pelieHuil Ha MOJKIIOUYEHNE HOBBIX MOTpeOuTene K
CYLIECTBYIOIIEHN TETIJIOBOU CETH.

B kadecTBe MCTOYHMKA TEIUIOCHAOKEHUS MOKET BBICTYINATh JHO0OM y3en
CHCTEMBI, HAIPUMED TEIUIOBAsk Kamepa.

Jlnst Goslee THOKOTO pEMICHHS MaHHOW 3a7a4d MPETyCMOTPEHA BO3MOXK-
HOCTb 3a/IaHus JUISI KQXKJIOTO y4acTKa TEIUIOBOM CeTH MO0 ONTHMAJIbHOM CKOPO-
CTH JABUKEHUS BOJBL, IMOO YJEIbHBIX JUHEHHBIX TOTEPh HAIOPA.

B pe3ynbrare pacuera onpeienstoTcs AUaMeTpbl TPyOONpOBOAOB, pacro-
Jara€MbIil Harop B TOYKE MOJKIIFOYEHUS, PACXOJbl, TOTEPU HANOPA U CKOPOCTH
JBH>KEHUS BOJbI HA YYAaCTKaX CETH.

5.7.1.6 Iloacucrema «Pacyer TemnepaTypHoOro rpagpuxka»

Llenpro pacuera SBASIETCS ONpPEICICHUE MUHUMAJIBHO HEOOXOJUMOM TeM-
nepaTypbl TEIJIOHOCUTENS HAa BBIXO/E M3 UCTOYHHUKA JAJIsl OOecreueHus: y BIOpaH-
HOTO TMOTPEOUTENsE TeMmrepaTypbl BHYTPEHHEro BO3AyXa HE HH)KE PacueTHOM.
TemnepaTypHblil rpaduk CTpOUTCA IS OTOMUTENBHOTO NEPUOIA C UHTEPBAJIOM B
1°C.

[IpeaycMoTpeHa BO3MOXKHOCTh 3a/laHUsI TEMIIEpaTypbl Cpe3Ku rpaduka u
KOMIIEHCAllUW HEIOOTIYCKa TEIJIOBOM 3HEPTrUH B ATOT MEPHUOJ] BPEMEHH 3a CUET
YBEJIMYEHHUSI paCX0a CETEBOM BOJIbI OT HICTOYHHKA.

5.7.1.7 Illoacucrema «IIbe3omMeTpuyeckuii rpapuk»

Llenpr0 MOCTPOEHHUS MbE3OMETPUUYECKOrO IpaduKka SBISIETCS HArjsaHas
WJUTIOCTPALIMS PE3YJIBTATOB THAPABIMYECKOTO pacyeTa (HajaaJ0qyHoro, MOBEPOYHO-
ro, KOHCTpYKTOpcKoro). Hactpoiika rpaduka 3amaercs moip30BaTeIeM, MPU dTOM
Ha SKPaH MOXKET BBIBOJAUTHCS:
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* JIMHUS JIaBICHHS B TOJAIONIEM TPyOOTIpPOBO/IE;
* JIMHUS JIaBICHHUS B 00paTHOM TPyOOTPOBO/IE;
* JIMHHS OBEPXHOCTH 3E€MIIN;

* JIMHHS MOTEPb HAMopa Ha manoe;

* BBICOTA 3/IAHUSI,;

* JIMHHS BCKUTIAHUS;

* JIMHUS CTATUYECKOrO Haropa.
5.7.1.8 Iloncucrema «KoMMyTanMOHHbBIE 321a491»

KommyTanuonHele 3aauM MpeaHa3HAYEHbl JJIs aHaliu3a W3MEHEHU
BCJICJICTBUE OTKJIFOUEHUS 33JBUJKEK WJIM YYaCTKOB CeTU. B pesynbrare BbINOJIHE-
HUS KOMMYTAITMOHHOW 3a/1a4u OMPEACISIOTCS OOBEKTHI, MOMABIINE TIOJT OTKITF0YE-
Hue. [Ipu 3ToM MpoU3BOAUTCS pacyeT 0ObEMOB BOJbI, KOTOPHIE BO3MOXKHO MpPHU-
JIETCSl CIIMBATh U3 TPYOONPOBOJOB TEIJIOBOM CETH U CUCTEM TEILIONOTPEOIICHHUS.
Pesynbrathl pacuera oToOpa)kaloTCsl Ha KapTe B BHUJE TEMAaTUYECKOW pacKpacku
OTKJTIOYEHHBIX YYaCTKOB M MOTPeOUTENEH U BHIBOISITCS B OTUET.

5.7.1.9 Iloacucrema «Pacyer HOpMATUBHBIX NOTEPb Yepe3 U30AALUI0O»

[{enpro TaHHOTO pacyeTa SIBISETCS ONPEAEICHUE HOPMATUBHBIX TEIJIOBBIX
MOTEPh 4Yepe3 HM3OJSIUI0 TPYOONPOBOJOB B TEUCHHE TOJd. [EIJIOBBIE MOTEpU
OTIPEACIIAIOTCS CYMMapHO 3a ToJ ¢ pa3OMBKOM MO KaxkaoMy mecsiy. [IpocMoTpets
pe3yJIbTaThl PacyeTa MOXHO KakK MO BCEW TEIUIOBOW CETH, TAK U MO KAXKIOMY HC-
TOYHUKY TEIIOBOW SHEPIUU WJIU LIEHTpaJbHOMY TerioBoMYy NyHKTY (L[TTI).

Pacuer MoXeT ObITh BBIMIOJIHEH C YYETOM MOINPABOYHBIX KOIPPUIIMEHTOB
Ha HOpPMBI TEIUIOBBIX IMOTEPb. Pe3ynbTaTbl BBINOJHEHHBIX PAaCUYETOB MOKHO
skcnioptupoBath B MS Excel.

5.7.2 ba3a 1aHHBIX 3JIEKTPOHHOI MOJEJIH CXeMbI
TemjiocHadxkenuss MO «I'opoa Borkunck» YP

[TacnopTu3anusi 00BEKTOB CHUCTEMBI TEINIOCHAOKEHHs, K KOTOPBIM OTHO-
CSITCS TETIOBBIE CETH, MIPEICTABICHBI B (haiax 3JIEKTPOHHON MOJIEINH.
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5.7.3 CTpyKTypa u cOCTaB 3JIEKTPOHHOI MO/IeJIM CXeMbI
TemocHao:kenust MO «I'opox Borkuuck» YP

5.7.3.1 O011He MoJI0KEeHUS

TemnoBast ceTh BKIIIOUAeT B ceOs CIEIYIONIME OCHOBHBIE OOBEKTHI: UCTOY-
HUK, Y4YaCTOK, MOTPEOUTENb M Y37bl: LEHTpadbHbIM TernoBod myHKT (LITII),
HAaCOCHYIO CTaHLMIO, 3aII0PHO-PETYJIMPYIOLLYIO ApMaTypy, U APYTUE JIEMEHTHI.
e HcrouHuk
*  VYwyacrok
e BcnoMorarenbHbI y4acTOK
* TlorpeOurens:
- Tlorpeburens
- O060011eHHbII TOTPEOUTEND
* Viem
- IlIpocrou ¥Y3en
- HTII
- Ipoccenupyronye yCTporucTBa:
*  JlpoccenbHas maiioa

5.7.3.2 DnekTpoHHAsA MOJeIb

Hcmounuk:

HCTOYHHMK — 3TO CHUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, MOICIUPYIOITHI
pexum pabotel koTenmbHOM wim TOIl. B maremarnyeckodl Monenum HMCTOYHUK
MPEJICTABISAECTCS. CETEBBIM HACOCOM, CO3/IAI0IIMM PacIiojaraeMblii HAIoOp, U MOAIH-
TOYHBIM HACOCOM, OTPEIEIISIOIIMM HaIlop B 00paTHOM TPyOONpOBO/IE.

[Ipu paboTe HECKOJBKUX UCTOYHUKOB Ha CETh OJMH M3 HUX MOKET BBICTY-
MaTh B KAYECTBE IMTMKOBOM KOTEIbHOM.

Yuacmok:

Y4acTok - 370 TUHEHHBIA 00BEKT, HA KOTOPOM HE MEHSIOTCS:
* Jluametp TpyOOIIpOBOIA;
* Tun npoKnaaKy;
e  Buna u3ondiuu;
e Pacxoj TemJIOHOCUTES.
JIByxTpyOHas TerioBasi CeTh H300pakaeTcsi B OJHY JIMHUIO U MOXET, B 3a-

BUCHMOCTH OT JKEJIaHUS TI0JIb30BaTelIsl, COOTBETCTBOBATH MJIM HE COOTBETCTBOBATH
craHgaptTHoMy uzoopaxenuto cetu o I'OCT 21-605-82.
Kak mo0o0ii OOBEKT CeTH, Y4acTOK HMEET pa3Hble PEXUMBI pPabOTHI,
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HaIpUMep, «OTKJIIOUEH MOJAIOUIHI» UIH «OTKII0OUEH OOPaTHBIN».
Ilompebumens:
[loTpebuTenp — 3T0 KOHEUHBIN OOBEKT y4yacTKa, B KOTOPBIM BXOAUT OAHMH

MIOJIAOIIUI U BBIXOAUT OJHMH 0OpaTHBIN TpyOompoBo I TerioBoil cetu. [Tox motpe-
ouTtenem MoHUMAaETCsl a0DOHEHTCKHI BBOJI B 37IaHHE.

BHyTpeHHss KOTupOBKa MOTPEOUTENSI 3aBUCUT OT CXEMbI MPUCOSAMHECHUS
TEIUTOBBIX HAarpy30K K TETUIOBOM ceTn. CXeMbI MOTYT OBITh 3JIEBaTOPHBIE, C HACOC-
HBIM CMEIICHUEM, C HE3aBUCUMBIM MPUCOCANHEHUEM, C OTKPBITHIM HIIN 3aKPHITHIM
otbopom Bojbl Ha ' BC. Cxembl mprucoeMHEHUST IMEIOT Pa3HYIO0 CTETIEHb aBTOMa-
TU3AIUH TTOAKIIOYECHHOW HATPy3KH, KOTOPasi OMPEIEISAETCS HATMIUEM PErysiTopa
Temriepatypsbl, Harpumep Ha ['BC, perymsitopom pacxoja uiiu Harpy3Kd Ha CUCTe-
MY OTOIUJICHHSI, PETYIUPYIOIINUM KJIATAHOM Ha CUCTEMY BEHTHIISALINU.

Ha nanHBIif MOMEHT B pacHOpsKEHHUH TOJIb30BaTeNsl 32 CXeMbI TPUCOSIH-
HEHUS TOTPEOUTEICH.

OO60011IeHHBIN TOTPEOUTENb — CHMBOJIbHBIN OOBEKT TEIJIOBOM CETH, Xapak-
TEPU3YIOIMUNCA MOTPEOIIEMBIM PACXOOM CETEBOM BOJABI MM 3a/laHHBIM COTMPO-
TUBJIeHHEM. TakuM mOTpeOuTeNeM MOKHO MOJEIUPOBATh, HAMpUMEpP, OOIIYIO
Harpy3Ky KBapTana.

Takolt 00bEKT yAOOHO HCIOJIB30BaTh, KOTJA BO3HHKAET HEOOXOIUMOCTD
paccuuTaTh THAPABIUKY ceTh 0e3 MHGOpMalMK O TEIUIOBBIX HAarpy3kax M KOH-
KPETHBIX CXeMmaxX MPHUCOEIMHEHHUs MoTpeduTeneil Kk TemioBoil cetu. Hampumep,
P pacueTe MaruCTPAIBHBIX CEeTeH MH(OpPMAIUU O KBAPTAIBHBIX CETSIX MOXKET HE
OBbITh, a /U OLIEHKU MOTEPh HAOpa B MarucTpajsiX IOCTATOYHO 3a/1aTh 0000IIEH-
HBIE PAcXO0/Ibl B TOUYKaX MPUCOEANHEHUS KBAPTAJIOB K MATUCTPATbHON CETH.

OO000IIeHHBIN TOTPEOUTENh HE BCETJa SBISETCS KOHEYHBIM OOBEKTOM Ce-
TU. B cBsI3U ¢ 3TUM, 0000IIEHHBIN TOTPEOUTENIb MOKET OBITh YCTAHOBJICH Ha TpaH-
3UTHOM Y4YacTKe.

Yzen:

IIpocToit y3es — 3T0 CUMBOJIbHBIA OOBEKT TETUIOBOM CETH, HaIlpuMep, pas-

BETBJICHHE TPYyOOIPOBOJa, CMEHA MPOKIAIKU, BUAA H3OJALMUA WIA TOYKA KOH-
TPOJISL IS PETYJIATOPA.

HTII:

LTII — 3TO CMMBOJBHBIM 3JIEMEHT TEIUIOBOM CETH, XapaKTEPU3YIOLIAMNCS
BO3MO>KHOCTBIO JIOMOJHUTEIBHOTO PEryJIMPOBAHUS W PACIPENECICHUS TEIIOBOU
DHEPIUH.

Hannuune takoro ysia nmoapasyMeBaeT, 4TO 32 HUM HAXOOUTCA TYIHKOBAs
CETh, C UHANBUAYAIbHBIMU OTPEOUTEISIMH.

Bnytpennsasa konuposka LTI 3aBuCHUT OT cXeMbI IPUCOECANHEHUS TEINIOBBIX
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HArpy30K K TEIUIOBOM CeTHU. DTO MOXKET ObITh, HampuMeEp, TPYMHIOBOM 3JIEBATOP
WIM HE3aBHUCHUMOE MOJKIIOYEHHE Tpynmbl nmoTpedutenei. Ha naHHbIE MOMEHT B
pacrniopsikeHuu nojb3oBatens 29 cxem npucoenunenust [{TIL.

B LTIl MoxkeT BXOAUTh W BBIXOJIUTH TOJBKO OJIMH YYaCTOK TEIJIOBOM CETH
(momarommii U oOpatHblil TpyOompoBoxa). Ilpuuem BXoasmmii y4acToK AOKEH
obiTh HampasieH k LITII (manpaBnenue crpenku), a Beixoaamwmii ot LTI - x cie-
TyIOIIEMY OOBEKTY.

HckimroueHneM 13 JaHHOTO MpaBuja SIBJISETCS YEThIpEXTpYOHas TerioBas

cetb nociie LITII, B atom ciryuae u3 LITII BBIXOOUT 1Ba ydacTKa - OJIMH OCHOBHOM
1 OJIUH BCIIOMOTaTEIbHBIN.

BcnomoraTenbHpIi y9acTOK HMCIOMB3YETCS ISl TOIKIIOUCHUS TPYOOIpo-
BOJIa TOPSYET0 BOAOCHAOXKeHUsI. BcmoMoraTenbHbIi y9acTOK YKa3bIBae€T HAYaIo
TPyOOTIPOBOJIOB TOPSYETO BOJOCHAOKEHUS MPU YETHIPEXTPYOHOU TETIOBOW CETH
nociie L[TII. D10 HeOOMBIION yU4aCTOK 3aKaHYUBAETCS MMPOCTHIM Y3JIOM, K KOTOPO-
MY TOJKJII0YAETCS TPyOOIIPOBOI TOPSIYETO BOJOCHAOKEHUS.

3aosuoicka:

3aJIB)KKA — 9TO CUMBOJBHBIN OOBEKT TEIIJIOBOM CETH, SIBIISIOIINUICS OTCE-
KarOIINM YCTPOMCTBOM. 3aJBMXKKAa KpOME JBYX PEXKUMOB paOOThI (OTKPHITA, 3a-
KpbITa), MOKET HaXOAUTHCS B MPOMEKYTOYHOM COCTOSIHUHM, KOTOPOE OMpeIeIisieT-
Cs CTENEHbI0 €€ 3aKphITUsl. [IpoMeKyTOUHOE COCTOSIHUE 3aJIBUXKKH JIOJKHO OMpe-
JEeSAThCS TIpH €€ pexxume padboTel OTKpHITA.

B 3a1BuXKKy MOXET BXOAUTH TOJIBKO OJMH YYaCTOK M TOJIBKO OJWH y4a-
CTOK BBIXOJIUTh.

llepemviuka:

IlepeMbluKa - 3TO CUMBOJIbHBIH OOBEKT TEIJIOBOW CETH, MOJCIUPYIOIIUMA
Y9aCTOK MEXTy MOJIAIOIINM U 00paTHBIM TPYOOIIPOBOTAMH.

C moMoImIpi0 MepeMbldek MOKHO MOJCIHUPOBATH JIETHUN PEXUM PaOOTHI
OTKPBITBIX CHUCTEM IEHTPAIM30BAHHOTO TEIJIOCHA0KEHUS, B CIIydasX, KOT/la Terl-
JIOHOCUTENIh MOJKET IOJaBaThCs K MOTPEOUTEISIM KaK MO MOAAIoIIeMy, TaK U IO
obpatHOoMy TpyOoIpoBoaaM, 6€3 Bo3BpaTa BOAbl Ha UCTOYHUK. [lepexopl Mex Iy
MOJAIOIIUMH U OOPAaTHBIMH TPYOONPOBOJIAMH OCYIIIECTBIISIOTCS Yepe3 MepeMbld-
KHU.

Jlpoccenvhasn waiiba:

JpoccenbHas 1maiba — 3T0 CUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapakTe-

pU3yeMbIil PUKCUPOBAHHBIM COMPOTUBIICHUEM, 3aBUCSIIUM OT IUAMETPa MIaiiOb
Jlns oObekTa «Beraucisiemas maiiba» B pe3ysbTaTe HalaJOYHOrO pacuera
OTIpeIeISIETCSl KOJMYECTBO a0 U UX AuameTp.
Jns «YcraHaBiauBaeMou IaiObl» HEOOXOJAMMO 3aHECTH HHGPOPMAIUIO O
KOJIMYECTBE 3TUX YCTPOUCTB U UX THAMETPE.
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Bcnomoeamenvhuiii yuacmox:
BcooMorareapHblii VYAaCTOK — 3TO JIMHEHWHBIA OOBEKT MAaTEMATHUYECKOU

MOJIeIM, UMEIOUINI ABa pexkuma padoThl. BemoMorarenbHbIN yd4acTOK MpU HC-
MOJIb30BAaHUU €T0 C PETYJSATOpaMU AaBIEHUS «J0 ce0si» U «Iocie ce0s» yKas3biBa-
FOT MECTO KOHTPOJMPyEMOro mnapamerpa. BemomorarensHbid ydyacTtok it LTI
ompenenseT Hadalo TpyOONpPOBOJOB TOPSYETO BOJOCHAOXKEHMS TMPU YETHIPEX-
TpyOHOI TeruoBoi cetu nocie [[TTI.

5.7.3.3 MopaeanpoBaHue Y4aCTKOB TEIUIOBbIX ceTell U TeNJI0BbIX
Kamep

5.7.3.3.1 O61mMe moJ10KeHUs

TemnoByro ceTb MOKHO M300paXkaThb Ha KAapTe C MPUBSA3KOW K MECTHOCTU
(Mo KoopAMHATaM, C TPUBS3KOH K OKPYXalOIIMM OOBEKTaM), YTO MO3BOJIUT B
JAJbHEUIIIEM HE TOJIBKO ITPOBOAUTH TEIUIOTUAPABINYECKUE PACUETHI, HO U PEIIATh
IpYyTrye NH)KEHEPHBIE 3a7]a4H, 3Hasi TOUHOE MECTOHAX0KACHUE TEIIJIOBBIX CETEH.

TennoBas ceTb MOKET ObITH U300paXKEHA CXEMATUYHO, IPU TOM HEBAXKHO,
OyAyT J1 KOOpJAUHATHI y3J10B (0OBEKTOB TEIJIOBOM CETH) U YIJIBI IOBOPOTOB (TOY-
KM IIEpPEJIOMa Y4aCTKOB) BBEJICHBI 110 KOOPAMHATAM C I'€OJE€3M4E€CKON TOYHOCTBIO
W1 OOpUCOBAHBI 10 MOAJIOKKE. BaxkHO, 4TOOBI HY>)KHbIE OOBEKTHI TEINIOBOW CETH
(y31b1) ObUTM cOeqMHEHBI ydacTkamu (gyramu). CxematnyHoe M300pakeHHe Mo-
JIeN TEIJIOBOM CETH MO3BOJIAET OBICTPO MPOBECTH TEILIOTUAPABINYECKHE pacye-
ThI, HO HE Ta€T BO3MOXXHOCTHU OIIPEAEIIUTH MECTOHAX0KICHUE CBOUX CETEH.

Crenenp neranu3anuy B 000MX Cllydasx: NpU M300pakeHUHU TEIJIOBOU ce-
TH Ha KapTe C NPUBSI3KON K MECTHOCTU M IPU CXEMAaTUYHOM HU300pAKEHUU MOXKET
OBITH pa3JIMYHA.

I'eomeTpryecKre IIMHBI y4aCTKOB PA3JIM4YHbI, HO JUIsI HHXKEHEPHBIX pacyde-
TOB 3HAYEHUS JJIMHBI 337a0TCs B 0a3e NaHHBIX M0 yyacTkaM. Hannuue komrmeHca-
TOPOB U 3aIIOPHBIX YCTPOWCTB BIMAET HA TUAPABINYECKHUE ITIOTEPU B TEILIOBOM Ce-
TU. Bce MecTHbIe COMPOTHBICHUS JOJHKHBI OBITh 3aHECEHbI B 0a3y JaHHBIX IS
aZ€KBATHOTO MOJEIMPOBAHUS THIPABINYECKUX MOTEPb.

B cBsI3u ¢ 3TUM TOYHOCTB U JI€TAIbHOCTh OTOOpPAKEHUs CETU Ha KapTe Ha
pe3ynbTaThl PaCYeTOB HE BIIUSIOT.

5.7.3.3.2 Illoc1eA0BaTE/IbHOCTD AE€HCTBUU

1. Co3patsb ci0il TEIJIOBOM CETH;
Jlns HaHeceHUs TEIJIOBOM CEeTH Ha KapTy HEO0OXOJIMMO MpeaBapUTEIbHO
CO3/7aTh CJION TEIJIOBOM CETH.
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2. Hactpoutb CTpyKTypy CIosi: BHEIIHUN BUJ, pa3Mepbl CUMBOJIOB;
[Tonp3oBaTeTh MOXKET W3MEHUTH rpaduyeckoe oToOpaxeHue JI00ro u3
00BEKTOB, a TaKke J00aBUTh K CPOPMHUPOBAHHOU CTPYKType HOBBIE OOBEKTHI,
Hanpumep «BHe3zanHoe cykeHue (pacumpenue)», «I'panuna 0agaHCOBOM MPUHA/I-
JIEKHOCTH», «Y3€Jl yueTa TeII0BOM sHeprun», «Komrencarop» u T.1.
3. HanecTu TEemioByIo CE€Th Ha KapTy.
[Tocne co3manus cnenuaibHOrO CJOs, CETh MOXHO M300pa)kaTh Ha Kapre.
O TOM, Kak BBOJAWTb MU PEAAKTHUPOBATH OOBEKTHI TEIJOBOM CceTH, cM. BBon
00BEKTOB ceTH, CM. PenakTupoBanue cetu;
4. TlpoBepUThb CBSI3HOCTD.
Jl7i IpOBEPKH MPaBUIBHOCTU CO3JAaHUSI MAaTEMAaTHUYECKONW MOJENH TEIUIo-
BOM CeTM HEOOXOAMMO MPOU3BECTH IMPOBEPKY CBSA3ZHOCTU BCEX OOBEKTOB CETU
Mexay co0oil. I[TpoBepKy MOKHO MPOU3BOIUTH KakK JJisi MOJHOCTbIO HAHECEHHOU
CEeTH, TaK U JJIs €€ YaCcTeH.

5.7.3.3.3 Co3aaHue CJ/104 TENJIOBOM CETH

Jl1s1 Toro 9To0BI CO3AaTh CIIOM TEIUIOBOM CeTH HAIO:

1. BeiOpath koManay riaaBHoro mMeHro 3amaun/ZuluThermo mnam HaxxaTh KHOIKY
MaHeJIn UHCTPYMEHTOB. Ha sKpaHe MOSBUTCS MaHENb TEMJIOTUIPABINYECKUX pac-
YETOB;

2. BoiOpatp Bknanky «CepBuc» U B MOSBUBIIEMCS] OKHE HaXaTh KHOMIKY «Co31aTh
HOBYIO ceThb». Ha 3kpaHe 1mosBUTCS quajior CO31aHusl HOBOM TEIJIOBOM CETH.

3. B oTKpBIBLIIEMCS OKHE HaXaTh KHONKY. OTKpOETCs THAJIOT COXPAHEHHS.

4. B okHe coxpaHeHusi (aita BbIOpaTh JUCK W KaTajuor, rae OyAyT XpaHUThCA
dbaiinel MogeupyeMoi TerioBoi cetu. Cloi ceTu cieayeT co3aBaTh B OTHIEIb-
HOW Tarke.

3amMeuaHue:

Nmsa cmos HEOBXO/UMO 3AJIABATH JIATUHCKMMUM O6ykBamu,

cioii OBA3ATEJIBHO noipkeH co3maBaThCd B OTACIBHOM ITamke. Takike Ba)KHO,
4yT00KI B yTH 10 ¢aiinoB cios bbIJIM TOJIBKO JIATUHCKUE BYKBBI, nomyc-
KAETCSl UCMOJIb30BAHUE TOJIBKO JAaTUHCKUX. J[AHHOE OrpaHWYEHHE CBA3AHO C TEM,
4TO Ipu paboTe C JOKAIbHBIMU TabJMIIaMU cucTeMa Zulu UCTOIb3YET MPOrpaMM-
HBIE CPEACTBA, Uil KOTOPBIX HE KENATENbHO HAJIMYKME B UMEHM MANKH PYCCKHUX
CHUMBOJIOB.
5. B ctpoke «msa daitna» BBecT ums (aiiia JTaTUHCKUMH CUMBOJIaMU (HAIpH-
mep, teploset) n HaxkaTh KHONKY «CoxpanuTe». Ecnu Oyner BeiOpaHo ums daiina
YK€ CYIIECTBYIOLIErO CJIOs, TO B PE3YyJbTAaTe CO3JaHUsI HOBOTO CJIOSl CYIIECTBYIO-
U cJIoM OyJeT YHUUYTOXKEH, U BMECTO HErO CO3/JaCTCSl HOBBIM.
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6. B okne «HoBas cucrema TerocHabxeHusi», B cTpoke «Ha3panue cios» BBecTH
MOJIb30BATEIHLCKOE UMSI CJIOS PYCCKMMU CUMBOJIaMH, Hanipumep TernnoBbie ceTH.
[Ipu ycTranoBineHHOM (iaxkke «100aBUTh B KapTy» CO3JIaHHBIN CIION cpasy
3arpy’kaercsi B TEKYIIyI0 KapTy, €Ci (IaKOK HE YCTAHOBJEH - CJIOM TOJBKO CO-
3/1aeTcs Ha JTUCKE.
3ameyanue:
Ecnu He cTaBUTh akok «J100aBUThH B KapTy», TOTJA CJIOW TEIJIOBOM CeTH
OyZeT co3aH TOJIBKO Ha IUCKE U IS JaTbHEHIIeH paboThl €ro HY>KHO 3arpy3UTh B
KapTy.
7. Ilocne Toro, Kak BC€ OKHA JIMaJIora 3arojaHeHbl, HaxaTh KHONKY OK.
[Ipu co3manum COsl TEIUIOBOM CETH, OH CO3HAETCS C 3apaHee OIpPEIEIICH-
HOM CTaHJApPTHOM CTPYKTYpOH: CUMBOJIAMH, Oa3aMU TaHHBIX, TAIOBBIMH 00BbEKTa-
MU TEIJIOBOW CETU U pekUMaMu WX paldoThl. PenakTupoBaHue CTPYKTYphI CIIOS
MO3BOJISIET HACTPOUTH BHEIIHUNA BHUJI OOBEKTOB TEIJIOBOM CETH WM JOOABUTH HO-
BBIE PEKUMBI pa0OTHI JTsI YKE CYIIECTBYIOMNUX OOBEKTOB.
PenakTop cTpyKTyphI CJ10s IO3BOJISIET:
* CO3/aTh, yIAJIIUTh WIH OTPEJAKTUPOBATH CUMBOJL;
* HUMIOPTUPOBATH CUMBOJI U3 JIPYTOTO CJIOS;
* C03/1aTh HOBbIE TUIOBbIE OOBEKTHI;
* C03/1aBaTh HOBBIC PEKUMBI JJIsI OOHEKTOB TETUIOBOM CETH;
* TOMEHSTh pa3Mepbl CAMBOJIOB TEIJIOBOU CETH;
* [OMEHSTh BHEIIHUI BUJ CUMBOJIOB TEIJIOBOU CETH;
*  UMIIOPTUPOBATH TUIIBI U PEXKUMBI U3 JIPYTUX CIOEB;

¢ pacicyararb CIIMCOK 06’I>CKTOB, BXOIAIIUX B CTPYKTYPY CJI0A.

5.7.3.3.4 3arpyska cJ105 B KapTy

Ecnu npu co3znanuu ciost He Oblla yCTaHOBJIEHA rajlouyka B okHe «JloOa-

BUTH B KapTy», TO CJIIOM CETH, CO3IAHHBIN B ONPEICICHHON TUPEKTOPUH, CIEAYET
N00aBUTh B KapTy BPYUHYIO, JUIsl 3TOTO HEOOXOAUMO:

1. BeiOpate koManay rinaBHoro MeHwoo Kapra/lo6aBuTe cioi, Jub0 HaxaThb

KHOIIKY Ha MaHeIN UHCTpyMeHTOB. Ha sxpaHe mosiBUTCs nuajor BeIOOpa cliosl.

2. 3aliTU B HY>)KHYIO TUPEKTOPUIO U BBIIEIUTH CIOW TEMJIOBOU CETU

3. Haxxatp kHONIKY «OTKpPBITH» WIH ABAXIbI IIEIKHYTh MO BHIOPAHHOMY CJOIO.

OH OyzaeT n00aBJIeH B TEKYIIYIO KapTy.

5.7.3.3.5 BB0 00bEKTOB CETH

J111s n300paxeHusi CETH MOKHO MOJIb30BaTHCS IBYMS CIIOCOOAMM:
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1. U300paxath ceTh ¢ MoMomipi0 00beKkTa YyacTok. Toraa mpu BBOJAE ydyacTKa
penakTop cam OyAeT 3ampaluBaTh y3J10Bble 0OBEKThI B HaYalle U B KOHIIE y4acT-
K4, @ TOCKOJIbBKY YaCTO HA4aJI0 HOBOI'O y4acTKa SIBJIAETCS KOHIIOM IPEABIIYLIETO,
TO Ha4aJIbHBIN Y3€J1 HOBOI'O Y4acTKa YK€ CYHIECTBYET, U 32 HETO HY>KHO TOJIBKO
3alENUThCS, TO €CTh, MTPOJOJIKAsE BBOJ Yy4acTKa, Ha)KaTh Ha Y3JI€ JIEBOM KJIABHU-
II€H MBIIIH;
2. Eciii U3BECTHBI KOOPJIMHATHI y3J0BBIX OOBEKTOB, TAKUX KaK TEIJIOBBIE Kame-
pBl, ICTOYHHUKHU U T.[., TO MOXXHO CHadalla pacCTaBUTh 3TH OOBEKTHl HA KapTe U
3aTeM COEAUHUTDH UX yYaCTKAMM.
Ilepeuviii cnocob uzobpasicenus cemu
[Tpu u300paskeHnu STUM CIIOCOOOM Cpasy BBOASTCS U OOBEKTHI, M YUACTKH,
UX COCIMHSIOLINE.
Jlns uzo6paxenus gparmenta cetu Ucrounuk— Kamepa—Hacoc— Tlo-
TpEOUTENb CIEAYET:
1. BKIIOYUTB peXUM PEIAKTUPOBAHUE CIIOS;
2. Haxatp xHOTIKY «BBIOOp THMa» W B BBIMAAAIONIEM CIUCKE BBIOPATh PEKUM
yuacTka «BkitoueH» (T.e. OTKpBITHI 00a TpyOOIpoBOa);
3. B ToM mecTe kapThl, T1Ie OyJeT yCTaHOBJEH MepBbiii 00heKT cetu (McTouHuK,
cAenaTh UIETYOK JIEBOM KHOIKOW MBIIIH, MTOSBUTCS BCIUIBIBAIOIIEE OKHO;
4. B oTKpbIBILIEMCSI OKHE BBIOpATh PEKUM UCTOUHMKA «PaboTax;
5. HaBecTtu kypcop B TO MecToO, rje OyAeT u300pakeHa TeruioBasi Kamepa, U cie-
JIaTh IBOMHOM IIETYOK JIEBOW KHOIMKOM MBIIIH, JJIsl 3aBepIIeHus: yyactka. OTKpo-
€TCsl BCIUIBIBAIOILIEE OKHO;
6. BoiOpath JIeBBIM IIETYKOM MBIIIN 3JEMEHT, KOTOPBIA OyAeT yCTaHOBJIEH B
KOHIIE y4acTKa, TennoByro kamepy;
7. JIeBoil KHOMKOW MBIIIN IICIKHYTh B IIEHTP TEIJIOBOM Kamephl, 4TOOBI «3alie-
NUTHCS» 3a HEE. BeIuibIBaroniee OKHO B 3TOM CIIy4dae MOSIBIIATHCS HE TOJKHO. Ec-
JIM OKHO BCE€ € MOSBIIAETCS, CIEAYET CAENaTh IIEIYOK JIEBOW KHOMKONW MBIIIU B
IyCTOM MECTE€ U CHOBA MOMbBITATHCA «3aLIETIUTHCS» 38 OOBEKT.
8. HaBectn kypcop B TO MecTo, rae OyaeTr n3oOpakeHa HAacOCHAasl CTaHLUA, U
CeJIaTh IBOMHOM IIETYOK JIEBOW KHOMKOM MBIIIH, JJIs1 3aBepIIeHus ydacTka. OT-
KpPOETCsl BCILIBIBAIOIIEE OKHO;
9. BriOpaTh B OTKPBIBILIEMCSI OKOIIKE PEKUM HACOCHOM cTaHIMU «PaboTax;
10. TloBTOpss mpeAbIAyIMe MYHKTHI, «3allEMUThCS» 32 HACOCHYIO CTaHIIUIO, T10-
CJI€ Yero 3aKOHYUTh YYaCTOK MOTPEOUTENIEM.
Bmopoti cnocob uzobpasicenus cemu
Ecnu ucmons30Bath BTOPOM €moco0, TO MOCIEAOBATEIBHOCTh JCHUCTBUI
JOJDKHA OBITH CIIEAYIOIIICH:
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1. Bxarounts pexum penaktupoBaHus cios; Haxars kHonky «BwiOop tuma» u B
BBITIQJIAIONIEM CITUCKE BHIOPATh PEKUM MCTOUYHHKA «PaboTa» (T.e. BKIIIOUCH);

2. lllenkHyTh B TOM MECTE€ KapThl, TJie OyAeT yCTAaHOBJIEH UCTOYHHUK.;

3. HaxaTtp kHONKY «Bb100Op THIa» U B BBINAAAIOUIEM CIIMCKE BBIOPATH PEXKUM y3-
na «TermoBas kamepa»;

4. lllenkHyTb B TOM MECTE KapThl, I'7ie OyJET Kamepa;

5. Haxxatp kHONKY «BpiOOp THUMa» W B BBINANAIOIIEM CIHCKE BBHIOPATH PEKUM
HAacOCHOU cTaHuu «Padora» (T.e. BKIIFOUEHA);

6. lllenxkHyTh B TOM MeCTe KapThl, T1e OyAeT n300pakeHa HaCOCHas CTaHLIUA,

7. Haxxatp kHOTIKY «BpIOOp THTa» U B BBIMAAAIOIIEM CITUCKE BHIOPATH PEKUM TO-
TpeduTens «Brirouen»;

8. llenkHyTh B TOM MecTe KapThl, I OyAeT NOTPEOUTED;

9. Haxxatp kHONKY «BpiOOp THUMa» W B BBINANAIOIIEM CIHCKE BBHIOPATH PEKUM
yuyacTka BxiroueH(T.e. OTKpbITHI 00a TpyOOnpoBoia);

10. [IlenkHyTh J€BOI KHONKOM MBIIIH 10 ICTOYHUKY, «3aLEMUBIINCH» 33 HETO;
11. CnenaTp JBOMHOM IIETYOK MO TEIUIOBOM Kamepe Il COEAUHEHUS €€ C HCTOY-
HUKOM;

12. AHanorn4asiM 00pa3oM COEAMHUTH OCTABILIUECS JIEMEHTHI.

5.7.3.3.6 BBoj yyacTka

['eomeTpuyeckn ydacTOK MpEACTaBiseT coOoi JoMaHyro JuHuUio. JIrobas
JOMaHasi UMeeT Kak MUHUMYM JIBE€ BEpIIMHbBI: HaYaJl0 U KOHEeIl yJacTka. BepuinHel
JIOMaHOM MEXJly HauajJOM M KOHIIOM y4acTKa Ha3bIBalOTCS TOUKH IEpEIoMa, ¢ Io-
MOILBIO KOTOPBIX 0003HA4arOT MOBOPOTHI y4yacTKa, KommneHcaropsl. Ha yuacTtke
MOKET OBbITh HEOTrPAHMYEHHOE KOJIMYECTBO TOoYeK mepernoma. [Ipu pucoBanun
y4acTKa BO3MOJKHBI BCE€ BCIIOMOTaTelIbHblE (YHKIUH, YTO U IpPU U300pakKeHUU
JIOMAHOM JIMHUU.

Y4acTok MOMKEH 00s3aTENbHO HAYMHATHCA M 3aKaHUYMBATHCA Y3JIOBBIM
obbexkToM. Hampumep.

Jlns BBOAA y4yacTKa TEIJIOBOM CETH HAAO BBIMIOJHUTH CIEAYIOLIUE ei-
CTBUSL:

1. Haxatp xHOTIKY «BBIOOp THIa» M BbIOpaTh OOBEKT AJI BBOAA (HAIIPUMED, pe-
UM ydacTka BxkitoueH).
3ameuanue:

[Ipy HEOOXOAMMOCTH BHOBb BBOJWUTH PaHEE BBHIOPAHHBIM PEXHUM pPaOOTHI
y4acTKa JIOCTAaTOYHO Ha)KaTh KHOIKY Ha MMaHeIN WHCTPYMEHTOB (E€CIIM OHA €Ille He
HaxkaTta). KHOMKa mpuMeT yTOIUIEHHOE MOJIOKEHUE, U PEIAKTOP NEPEUZIET B pe-
UM BBOJ1a TMHEWHBIX OOBEKTOB.
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2. B navane yvyactka 00s3aTeNIbHO JOJKEH MPUCYTCTBOBATh CUMBOJIbHBIN OOBEKT.
Ecnn HavyanpHBIM 00BEKT ydacTKa y)Ke€ YCTaHOBJIEH Ha KapTe, TO Y4aCcTOK Haao K
HEMY MPUCOECTUHUTH. J{JI51 3TOr0 HY>KHO MOJABECTU KYPCOP MBIIIHU K LIEHTPY 00BEK-
Ta W HaXaTb JIEBYIO KJIaBUIIy MbIM. [Ipu 3TOM, ecnu nmpucoenvHeHue K y3iy
IPOLUIO YCIIEIIHO, TO IEpBas TOYKAa ydyacTKa OyneT 3aMKCUPOBAaHA, U MOXHO
IPOAOKUTH BBOJ] OCTAJIbHBIX TOUEK Y4acTKa.

3ameuanue:

Hukakoro BCIUIBIBAIOIIETO OKHA NPH 3TOM MOSIBISATBCS HE JIOJDKHO.
BcnomiBaromiee OKHO O3HA4aeT, YTO:

a) MPUBS3KU K OOBEKTY HE TPOU3OIILIO;

b) mombITKa IPUBSI3aTHCS Ty, I/I€ HET Y3JI0BOTO OOBEKTA.

JUis1 3aKpBITUSL OTKPBIBLIETOCS] OKHA CIIEAYET CAENaTh HIETYOK JIEBOM KHOII-
KOH MBIIIN O KapTe WK HaxaTh Kiasuiry Esc. B aTux ciyyasx Hajgo NOBTOPUTH
HOMBITKY MPUBA3ATbCA K OOBEKTY, JUOO BHEAPUTh OOBEKT HA CYLIECTBYIOIIMN
y4acTOK.

Ecnu HayanbHOTO CHMMBOJBHOTO OOBEKTa ydacTKa €Ile HET, TO y4acTOK
MO>XHO HAUMHATh B IPOM3BOJIBHOW TOYKE. /[ 3TOro Hy»XHO MOJBECTU KypCop
MBIIIU B TOUYKY KapThl, COOTBETCTBYIOIIYIO OyayllleMy Hadaly y4acTKa, U HaXaTb
JEeBYIO KiaBully MbIHd. [locie 3Toro perakrop nompocuT ykaszaTh TUIT Ha4aJIbHO-
ro y3ia. Ha skpaHe mosiBUTCS CIIMCOK TUIIOB M PEXKHUMOB Y3JIOBBIX OOBEKTOB pe-
naktupyemoro cios. M3 aToro cnmcka Hy>XHO BbIOpaTh y3€id, B KOTOpOM Oyjer
HAYMHATHCS y4acTOK (HalpuMep, UCTOYHHK WM TEIUloBas kamepa.) Takum oOpa-
30M, HaYMHAasl y4acTOK B MPOU3BOJBHOM TOYKE, MBI MOIMYTHO N00aBIsieM CETh U
HOBBIH y3€T;

3. Ilocne Toro kak 3ajaHa HadyaJbHAas TOYKA YYacCTKa, MOYKHO IMPOJOJIKUTH €ro
BBOJI, IOCJIEI0BATENIBHO 33/1aBasi TOUKU MOBOpOTa. /{11t 3TOro Hajgo NoaBECTH Kyp-
COp MBI K TOYKE Ha KapTe, COOTBETCTBYIOIIEH OYEPEIHON TOYKE MOBOPOTA, U
3a(UKCUpPOBaTh €€ Ha)KaTHUEM JIEBOM KJIaBUIIM MbIIIM. [locie TOoro kak TOYKM Io-
BOpPOTa BBEJICHBI, WM NIPU OTCYTCTBUM HX Yy JAHHOTO y4acTKa, MOYKHO 3aBeplIaTh
BBOJI TpyOOIIPOBO/IA;

4. B koHIIe ydacTKa 00s3aTeIbHO JOJDKEH OBITh Y3710BOM 00BbeKT. Ecnu KoHeuHbIi
00BEKT YK€ UMEETCS Ha KapTe, TO HaJl0 MOJABECTH KypCop K IIEHTPY TaKOro 00beK-
Ta U JBaX/bl LIEJIKHYTh JEBOM KIaBUIIEH MbIIIH. HUKAaKOTO BCIIIBIBAIOIIETO OKHA
IPU 3TOM HE JIOJKHO NOSIBUTHCS. Eciin 3axBar y3na mpoliuesn yclelmHo, TO BBOJ
ydacTka OyJeT 3aBEpILEH.

Eciii KOHEYHOro CHUMBOJIBHOTO OOBEKTa y4acTKa €Ille HEeT, TO Y4YacTOK
MO>XHO 3aKOHYWTH B MPOMU3BOJIBHOW TOYKE. /[ 3TOro Hy>KHO HOJBECTH KYypCOp
MBIIIU B TOYKY KapThl, COOTBETCTBYIOIIYIO OYyAylIeMy KOHIly Y4acTKa, U JBaXKIbl
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LIEIKHYTh JIEBOW KJIaBUILIEW MbIIIH. [locne 3Toro pegakrop monpocuT ykas3aTh THII
KOHEYHOTo y371a. Ha skpaHe mosBUTCA CHCOK OOBEKTOB CIIOSI C yUYE€TOM HX BO3-
MOKHBIX PEXKUMOB paboThl. M3 3TOTO CriMicKa HY>KHO BBIOpaTh OOBEKT, B KOTOPOM
OyJeT 3aKaHYMBaTbCA YYaCTOK (HarpuMep, NOTpeOuTeNb, TEIIOBas KaMmepa U T.1I.)
Takum oOpa3om, 3aBepiiasi y4aCTOK B MPOU3BOJIBLHOM TOYKE, Mbl MOMYTHO J00aB-
JISIEM B CETh U HOBBIU y3€ll.

Baorcno:

Bo Bpems 3aBepiiaromero BBOA ABOMHOTO MIETYKA JIEBOW KIABHUIIEH MBIIIN
BaXXHO, YTOOBI camMa MBIIIb MEXIYy IIETYKaMH OCTaBajaCh HEMOJBHKHOM, T.€
IIETYKH HAJ0 cleiarh ObICTpo. B mpoTuBHOM ciiydae OyneT yCTaHOBIEHA TOYKa
repesioMa ydyacTka. Takke MOXKHO CIeIaTh IETYOK MPaBOM KHOIKOW MBIIIN U BbI-
OpaTh W3 MEHIO «3aBEpUINTh OOBEKT» MJis 3aBEPIICHUS OOBEKTa B MOCIETHEH
TOYKE MepesIoma.

5.7.3.3.7 BBoj To4ek nepesioma (MOBOPOTA y4acCTKa)

Jljis BBOZIa TOYEK IEepesioMa ydyacTKa BO BPeMsI U300paKeHHsl yJacTKa clie-
NyeT:
1. [logBecTn Kypcop K MecCTy Ha KapTe, rje OyAeT yCTaHOBJEHa TOYKa IepeaoMa
(Hanmpumep, TOBOPOT);
2. lllenkHyTh 7€BOM KHONKOW MBIMIX Uil YCTAHOBKHM TOYKH MEpeIoMa U MOXKHO
JaJplIe IPOJOKATh BBO.

5.7.3.3.8 OTMeHa BBeJ€HHbIX TOYEK

Bo Bpems HaHeceHHsI ydacTKa Ha KapTy, €CIM MOCJIEIHSS U3 BBEACHHBIX
TOUYEK ObLTa BBEJEHA OIIMOOYHO, TO €€ MOKHO OTMEHHUTh HakatueM kiaBuiu Esc
WIN IIEJIKHYB MPaBOi KHOMKOW MBIIIH, BEIOpaTh B OTKPBIBIIEMCST OKOIIKe «OTMe-
HUTH MOCIJIETHIOIO TOUKY>.

IToBTOpSIs 3TO AEUCTBUE, MOKHO LIar 3a IIaroM OTMEHUTh HECKOJIBKO II0-
CJIEHUX BBEJICHHBIX TOUYEK, WJIK BOOOIIE BCE TOUKH, BKJIIOYAsl HAYAJIO y4acTKa.

5.7.3.3.9 BBoj 3a npeaejiaMu 3KpaHa

Ecnu mecTonosnokeHue ouepeHoN BBOAMMONW TOYKH BBIXOAMT 32 IPEIEIIb
OKHa KapThl HA 3KpaHe, TO N300paKeHUE HYKHO CIIEpBa MEPEABUHYTh TAK, YTOOBI
MECTO YCTAHOBKM TOYKH IONAJIO B OKHO KapThl. [lepemecTuts nM3o0paxkeHue, He
BBIXO/ISl U3 peXHMMa BBOJA Y4aCTKa, MOXKHO HECKOJIBKMM CIIOCOOaMUu:
1. Mcnonb30BaTh KHOINKM BEPTUKAJIBHONW M TOPU3OHTAIBHOW MOJIOCHI IPOKPYTKH
KapTBhl;
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2. Ilpu ycTaHOBKE MpEbIAYILIECH TOYKHU MEpesioMa, T.€. HAXKaTUHU JIEBOM KIIaBUIIU
MBIILIH, HE OTITYCKAaTh 3Ty KJIABUIIY, H B TAKOM COCTOSIHUH MEPEMECTUTH MBIIIb 32
Tpeesibl OKHAa KapThl B CTOPOHY, T/I€ JOJDKHA OBITh YCTAHOBJIEHA OYEPEIHAs] TOY-
ka. [Ipu 3TOM M300pakeHne KapThl HAYHET MPOKPYUYUBATHCS B 3aJaHHOM HAIpaB-
neHud. [IpokpyTHB KapTy Ha HYKHOE PACCTOSHHE, 3aBEPIIUTE MPOKPYTKY, OTIY-
CTUB JIEBYIO KJIABUIILY MBIIIHU, U TPOJOJKANTE BBOJ YUaCTKa;

3. Ecnu y MbllIn UMEETCS CpelHss KiaBUIlA (MU CPENHss KIIaBUIIA C KOJECH-
KOM), TO MO>HO INEPEMEIIATh KAPTy MBIIIKOW, YIEPKUBASI CPEIHIOK KJIABUIIY B
HAXaTOM COCTOSIHWH, TIPU 3TOM KypPCOP MBIIIIA U3MEHHUT CBOUM BUJl U OYJET BBITJISI-
JIeTh KaK pyka. s 3aBeplIeHus: mepeMeNIEHNs] Hy>KHO CPEAHIOK KIIABHUIILY OTITY-
CTUTb.

5.7.3.3.10 OTMeHa BBO/ia 00'bEKTA

Ecnu ygactok ObuT 3aBepilieH M, 0Ka3aJI0Ch, YTO OH BBENICH OMMOOYHO, TO
MTOCJICTHUM BBEJICHHBIM YYaCTOK MOYKHO OTMEHUTH HaxkaTueM KHomku «Hazan».
[ToBTOpSIsi ATy Oomepanuio, MOKHO OTMEHUTh HECKOJIBKO MOCIEIHUX JIEMCTBUH pe-
JlaKTopa.

Ecnu ormena mocnenHux JeHCTBUE penakTopa ObLla OMIMOOYHA, TO MX
MO>KHO BOCCTAHOBUTb HaXKaTUSIMU KHOTIKU «Briepen».

5.7.3.3.11 PeaaKkTupoBaHue CeTH

BHuemnuii B 1r000ro BBEAEHHOI'O MJIM €IIle HE BBEJICHHOI0 00BbEKTa TEIl-
JIOBOM CETH MOXET ObITh M3MeHeH. M300pakeHuss 0OBbEKTOB CETH MEHSIIOTCS B
OKHE peJlaKTopa CTPYKTYPHI Cliosi. Bce m3MeHeHHsT OTHOCSITCS cpa3y KO BCEM 00b-
€KTaM B CJIO€ TEIJIOBOM CETH.
PenakTupoBaHue CETH MOXKET OCYLIECTBIATHCS B BUJIE:
* peIaKTUPOBAHUS OJIMHOYHBIX OOBEKTOB;

¢ PCAAKTHUPOBAHUA 3JICMCHTOB 00BEeKTA.

5.7.3.3.12 PeaaKkTvupoBaHve OJUHOYHbIX 00 BEKTOB

PenaktrpoBaHre OMMHOYHBIX OOBEKTOB B PEKHUME PEAAKTUPOBAHUS OJIU-
HOYHBIX OOBEKTOB BBHITIOJHSIOTCS OINEpaIlii, OTHOCAIINECS K 00BeKTY (y3/1y WIIH
Y4aCTKY CE€TH) LEJIUKOM:

* Ilepememienue 00bEKTa;

* [loBOpPOT CHMBOJBHOTO OOBEKTA;

e JlyGnupoBaHuEe OAMHOYHOTO OOBEKTa;
e (CmMeHa pexxnma, TUIa 00bEKTa;
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» (CMeHa HalpaBJICHUS y4acTKa TEIUIOBOM CETH;

e  VYnamenune oOBEKTA;

* PasOueHue yyacTka Ha J1Ba y3JIOBBIM OOBEKTOM;

* OObBeIUHEHUE MOCIICIOBATEIIEHO COSAMHEHHBIX YIaCTKOB.

5.7.3.3.13 PeaakTvupoBaHue 3JIEMEHTOB 00’ bEKTa

[Tox penakTupoBaHWEM SJIEMEHTOB OOBEKTA MOAPA3YMEBAIOTCS OTIEPAITUH C
Y4aCTHUEM OTJEIbHBIX 3JIEMEHTOB YYAaCTKOB, TAKUX KaK OTPE3KU U TOUKHU IEpeso-
Ma:

* [lepememieHue y3na;

* [lepememienue oTpeska;

e JloGaBieHHE TOUKH MEPEIOMa;
* VYaneHue TOUKH MEPETOMA;

* Ilepenpussa3ka yyacTka.

5.7.3.3.14 llepemelneHue y3ja

JIroOoli y>ke HaHEeCEHHBIH Ha KapTy y3eJI MOKHO IepeMecTuth. JJis Toro,
YTOOBI MEPEHECTHU y3€J, HYKHO:
1. BeiOpathb cTpenky «Y3ibl», HakaB KHOIIKY Ha MMAaHETd HHCTPYMEHTOB;
2. ITonBecTH Kypcop K Y311y U HaXXaTh JIEBYIO KJIABUIILY;
3. He otmyckas Ki1aBully, IEPEMECTUTH Y3€JI Ha HY>)KHOE MECTO;
4. OTnyCTUTh KJIaBUUIY MBIIIH JUIsl OKOHYAHUS NepeMelleHns y3iaa. ToYHO Takum
e 00pa3oM MOKHO MEPEHECTH JH000M CUMBOJIbHBINA OOBEKT, TOJBKO MPH BBINOJ-
HEHUU MyHKTA 2, HaJI0 0053aTeNIbHO MOMACTh B TOUKY MPUBS3KU O0BEKTA.

5.7.3.3.15 [lepemenieHue oTpe3Ka

JIro60i1 HaHECEHHBIN OTPE30K, yUYaCTOK CETH MOKHO MEPEHECTH C OJHOTO
MecTa Ha ipyroe. s nepeHoca oTpe3ka Ha1o:
1. BeiOpaTh cTpenky «Y3ibl», HAKaB KHOIIKY Ha MaHeJId HHCTPYMEHTOB;
2. Ins mepeHoca OTpe3ka BMECTE CO CBA3AHHBIMU C HUM OOBEKTaMHU IMOABECTH
KYpCOp K OTPE3KY M Ha)XaTh JIEBYIO KJIABHUIILY MBIIIU, HE OTHYCKAs KJIABHILY, IIe-
PEMECTHUTB OTPE30K HA HY>KHOE MECTO.
3. OTOyCTUTH KJIABUIILY MBIIIH JJIs OKOHYAHUS MEPEMENICHUS OTPE3Ka

5.7.3.3.16 [lo6aBjieHHe TOYKH epesoMa

Ha mo0oM HaHEeCEHHOM Y4YacTKE CETH MOKHO CO3[aTh MEPEIOM IABYMS
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crocobamu.
Ilepswiii cnocob cozoanus mouku neperoma:

1. BoiOpath cTpenky «Y3ibl», HaXaB KHOMKY MaHeIH HHCTPYMEHTOB;
2. OT™MeTuTh TOUKY pa3OueHus Ha ydactke. [logBectu Kypcop K mpejrnonaraeMoin
TOYKE IMEpeIoMa U Ha)KaTh JIEBYIO KJIABUILY MbIIIK. MecTo mepeaoma Ha OTPE3Ke
0TOOpPa3UTCS KPYKKOM;
3. Haxarh KHOINKY Ha MaHEJIM WHCTPYMEHTOB WJIM IHIEIKHYTh MPAaBOM KHOMKOMW
MBIIIU U BbIOpaTh «J{00aBUTH TOUKY mepenoma». Ha yyacTke mosiBUTCSA TOYKA Iie-
penoma.

Bmopoti cnocob coz0anus mouku nepenoma:
1. BoiOpath cTpenky Y3iibl, Ha)aB KHOMKY MaHEIH HHCTPYMEHTOB;
2. IloxBecTu Kypcop K MPEIonaracMoil TOUKe MepesioMa U, yAepKUBas KIABUIILY
Ctrl, Ha)xaTh JI€BYIO KJIABHUIIY MBIIIIH;
3. beina co3gana HOBasi TOYKA MepeoMa Ha y4acTKe, Ioclie Yero mpu HeoOXo -
MOCTH y4aCTOK CE€TH MOYKHO U30THYTb.

5.7.3.3.17 YpasieHue TOYKHM nepejomMa

OmnOoYHO BBEJACHHBIM WM JIMIIHUM y3€J Ha yYacTKE MOXKHO YJalIMTh,
100 yKa3blBasl yAAJIIEMYI0 TOUKY Ha KapTe, TMOO yKa3bIBas €€ B IAHEIN CBOWCTB.
s yoanenus mouku nepenoma nepevim cnocoOOM HyIHCHO!
1. BeiOpathb cTpenky «Y3ibl», Ha)kaB KHOIIKY ITaHEeJId HHCTPYMEHTOB;
2. OT™METUTh yAQISIEMBbIA Y3€ll, ISl 3TOT0 MOJABECTU Kypcop K yIaasieMOMy Y31y H
Ha)XXaTh JIEBYIO KJIAaBUINY MbIIIM. OTMEUYEHHBIN y3ell OyAET BBIICJIEH KBaJpaToM
YEPHOTI'O 1[BETA ;
3. HaxaTb KHONKY IaHEeNIU HHCTPYMEHTOB UM KiaBuily Delete knaBuatypsl, 1160
HICJIKHYTh MPAaBOX KHOIMKOW MBI U BBIOpaTh «Y NadUTh TOUKY MepenoMax». Touka
nepenoma OyJeT yAalieHa U y4acTOK aBTOMAaTHUECKU BBIIPSIMUTCA.
Bosmoorcen émopoii cnocob yoanenus mouku nepeioma:
1. Haxxatp kHOTKY «Ilanenp cBoicTB». B mpaBod 4yacTu 3KpaHa MOSIBUTCA OKHO
«CBOHCTBa»;
2. Bb1OpaTh CTpenKy «Y3ibl», HaXkaB KHONKY [TaHEIN HHCTPYMEHTOB;
3. IlogBecT Kypcop K ydacTKy, Ha KOTOPOM HAaxOIWUTCA yhausemas TOYKa, U
Ha)XaTh JIEBYIO KJIABMILY MBIIIM, B OKHE CBOMCTB OTOOPA3SATCS MapaMeTphbl ydacT-
Ka: KOOPAMHATHl HAYAJIBHOW, KOHEYHON M NMPOMEXYTOUHBIX TOYEK, JUIMHA U a3U-
MYT IIPOMEKYTOUYHBIX OTPE3KOB;
4. Ilepemerasch B OKHE CBOWCTB, TOUKH, COOTBETCTBYIOIINE CTPOKE, HA KOTOPOU
HaXOAUTCS Kypcop, OyIyT BBIACIATHCA YEPHBIM KBAJPaTOM;
5. IlocTaBuTh Kypcop Ha CTPOKY, XapaKTEpPHU3YIOIIYIO yIaIsIeMYI0 TOUKY, U HAXKaTh
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Ha Ki1aBuatype komOuHanuio kiasuin Ctrl+Delete.
6. BeieneHHas TOuka M CTPOKA, COOTBETCTBYIOIAs €H, yAaJIUTCs, a OTPE30K BbI-
OPSIMHUTCA.

5.7.3.3.18 IlepenpuBsa3Ka y4yacTKa

J1J1 IepenpuBs3KY y4acTKa OT OJTHOTO O0BEKTa K IPYroMy HEOOXOIUMO:
1. Boibpath cTpenky «¥Y37bl», Ha)KaB KHOIKY ITAHETTH HHCTPYMEHTOB;
2. OTMETUTH IIETYKOM MEPENPUBI3bIBAEMbIN YUACTOK, IIECIKHYB MO HEMY JIEBOM
KHOMKOW MbIM. Ha oTMedeHHOM ydacTke OyJ1eT OTMEUEHbI TOUKH MepeioMa;
3. [logBecTu Kypcop K y3Illy y4acTka, KOTOPbI HEOOXOJUMO «OTOPBaTh» OT CETH
U, yaepxkuBas knaBuiny Shift Ha k1aBuaType, HaXaTh JIEBYIO KJIABUIITY MBIIIIH.
3ameyanue:
KnaBuma Shift B maHHOM ciydae MCTOMB3YEeTCS ISl TOTO, YTOOBI «OTO-
pBaTh» y4acTOK OT OOBEKTA.
4. Y nepxuBas JieByro KiaBuiry Mbimd u Shift, orBectn yyactok B cropony. Ta-
KUM 00pa3oM, Mbl OTLIEMHJIM YYaCTOK OT 00OBEKTa;
5. lllemukoM JIeBOM KHOTKOM MBIIIA «yXBaTUTHCS» 32 KOHEYHYIO TOUKY y4acTKa.
He ormyckas kiaBuilly MbIIM U yAepkuBas kiasuiny Ctrl Ha kiaBuatype, moJiBe-
CTH KOHEI y4acTKa K Y31y IPUBS3KHU, IPU 3TOM BUJ Kypcopa U3MEHUTCS;
6. OTyCTUTh KJIABUITY MBIIIH JIJII OKOHYAHUS EPENPUBS3KH YUaCTKa.
3ameuanue:
Knapuma Ctrl B 7aHHOM City4ae WCMOJIB3YeTCs JJISI TOTO, YTOOBI Y4aCTOK
«TPULICTIHIICS» K 00BEKTY.
JIjist MOJIEeTMPOBAaHMS YYACTKOB TEIUIOBOM CETH HEOOXOJIMMO 3aHECTH Clie-
nytouryto napopmaruto (Tadmuma 5.1).

Tabnuna 5.1 — VicxonHble JaHHBIE IO YYaCcTKaM TEIJIOBOM CeTH

Ne

i Nwmsa monsa HaunmenoBanue nois Nudopmanusi, 3anuceiBacmast B 1oJie

I[aHHOG 3aII0JIHECHO aBTOMAaTHUYECCKU, B34B
5 |L JlnuHa yyacTtka, M JUIMHY y4acTKa ¢ KapThl B MaciiTade. «AB-
TOMATUYECKOE 3aHECEHUE JJIMHBI C KapThI»

Buyrpennuii tuameTp noja- 3agaeTcsa BHYTPEHHUM TUAMETP MOAAroIe-

6 |Dpod
IOIIEero TpyOOnpoBoaa, M ro TpyOoIpoBoIa

7 | Dobr BryTtpennuii quamerp o6par- |3amaercs BHyTPEHHHUM TuaMeTp oOpaTHOTO
HOTO TPyOONpoBOJa, M TpyOOIIpoBOIa
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/o

Nwmsa monsa

Haumenosanue nois

Nudopmanusi, 3anuceiBacMast B 1oJie

Zpod

CymMa K03(. MECTHBIX COIPO-
THUBJICHUU MOJI. TP-Ia

3anaercs cymma Ko3((HUIIMEHTOB MECT-
HBIX COIIPOTHBIICHUH MOJAIONIETO TPYOO-
IPOBO/Ia, AaBTOMAaTHYECKHU 3aIMCaH IpU
paboTe co CIPaBOYHUKOM IO MECTHBIM
COIIPOTUBJICHHUAM.

Zpod_str

MecTHbIE COPOTUBIICHUS
NOA.Tp-1a

B cnydae, ecum cymma k03¢ GUIIMEHTOB
MECTHBIX COPOTHBIICHHUI Ha MOIA0IIEM
TpyOOIIpOBO/Ie HEM3BECTHA, @ N3BECTHBI
KOJINYECTBO U BUBI MECTHBIX COTIPOTHUB-
JICHUH, TO C TOMOIIBIO JTAHHOTO TIOJIS
MOYKHO PacCUuTaTh CyMMY KO3 (UITUCH-
TOB MECTHBIX CONPOTHBICHUH.

10

Zobr

CyMMa K03(). MECTHBIX COTIPO-
TUBIICHUI 00p. Tp-Aa

3anaercs cymma Ko3((HUIIMEHTOB MECT-
HBIX COIIPOTHBIICHUH MOAIONIETO TPYOO-
POBOJIa, AaBTOMAaTHYECKHU 3aIMCaH IpU
paboTe co CIPaBOYHUKOM IO MECTHBIM
COIIPOTUBJICHUAM.

11

Zobr_str

MecTHbIE COPOTUBIIEHUS
o0p.Tp-na

B cnydae, eciium cymma k03¢ GUIIMEHTOB
MECTHBIX CONPOTHBIICHHUN Ha IOA0IIEM
TpyOOIIpOBO/ie HEM3BECTHA, @ N3BECTHBI
KOJINYECTBO U BUBI MECTHBIX COTIPOTHUB-
JICHUH, TO C TOMOIIBIO JTAHHOTO TIOJIS
MOYKHO PacCUUTaTh CyMMY KO3 (UITCH-
TOB MECTHBIX COIPOTHBICHUH.

12

Ke_pod

[IlepoxoBaToCTh MOAAIOLIETO
TpyOomnpoBoOa, MM

3anaercs 3HaUCHHUE IIEPOXOBATOCTHU TO-
natorero Tpyoomnposoja. Jiis craabHbIX
TpyOOIPOBOIOB 1 MM, JIJIsl MOTUMEPHBIX
0,01 mM.

13

Ke obr

[lepoxoBaTtocTh 00paTHOTO
TpyOOIIpOBOIa, MM

3agaercs 3HaYEHUE [IEPOXOBATOCTH TI0-
naroniero TpyoomnpoBosa. J{is cTanbHbIX
TPyOOIPOBOAOB 1 MM, JIUISl ITOJIMMEPHBIX
0,01 mm.

14

Zarost_pod

3apacTaHue MoJIaloIIero Tpy-
OorpoBoa, MM

3agana BenuunHa ) MM, TOCKOJIBKY 3aMe-
pr 3apaCTaHI/I}I HC HpOBe,ZleHBI.

15

Zarost_obr

3apacranue oOpaTHOTO TPyOO-
IIPOBOJA, MM

3agana BennunHa ) MM, TOCKOJIBKY 3aMe-
pr 3apaCTaHI/I}I HC HpOBe,ZleHBI.

16

Kz_pod

Koaddumuent mectHoro co-
IMPOTUBJICHUS ITOA.TP-Aa

Ecnu MecTHBIC COPOTHUBIICHUSI HEU3BECT-
HBI, TO B 3TOM cnyqae I10JI30BATCIb MO-
JKET YBEJIIMYUTD JICHCTBUTEIBHYIO JUTHHY
TpyOOIpoBOIa 100aBIEHUEM YKBUBAJICHT-
HOM JIJIMHBI, XapaKTEPU3YIOIIEH MOTEPH B
MCECTHBIX COHpOTI/IBJIeHI/IHX. 3a;[aHa BCJIN-
yuHa 1,05, MOCKOIbKY UCTIOTHUTEIbHAS
N HpOGKTHaH I[OKyMeHTa]_II/I}I Ha TCIIJI0-
CETH OTCYTCTBYET, 3HAYUT, YaCTh MECTHBIX
COMPOTHBIICHUH OCTAIOTCs O€3 BHUMAaHUS
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/o

Nwmsa monsa

Haumenosanue nois

Nudopmanusi, 3anuceiBacMast B 1oJie

17

Kz_obr

Koadduument mectHoro co-
MPOTHUBIICHUS O0pP.Tp-1a

Ecnu MmecTHbIE CONPOTUBIICHUS] HEU3BECT-
HBI, TO B 3TOM CJIy4ae MoJb30BaTelb MO-
JKET YBEJIMUUTD JIEUCTBUTEIIbHYIO JITTUHY
TpyOOIIPOBOIa 100ABIEHUEM SKBUBAJICHT-
HOM JUIMHBI, XapaKTepU3YIOLIEH ITOTEPU B
MECTHBIX COITPOTUBJICHUSIX. 3ajaHa BeJu-
yuHa 1,05, MOCKOJbKY UCIIOTHUTEIbHAS
WM NIPOEKTHAs TOKyMEHTalUs Ha TeIIo-
CETU OTCYTCTBYET, 3HAYUT, YaCTh MECTHBIX
CONPOTHUBIIEHUHN OCTal0TCs 6€3 BHUMaHUs

18

Spod

CormnpoTHuBIEHUE TOIAIOIIETO
Tp-aa, M/(T/4)*2

3aiaercs Mojab30BaTeNIeM BeJIMYUHA CO-
MPOTUBJICHUSI TOAAIOIIETO TPYOOIIPOBOA.
JlanHas BenMuyuHA 33a/1a€TCs JUIsl yTOUHE-
HUS MaTeMAaTHYECKOW MOJENH B CiIydae,
ecJIi OBLIIN MPOBEICHBI 3aMePhl pacxoa
TEIJIOHOCUTEIS U JaBJICHUS B HaYalle U
KOHIIE y4aCTKa CETH.

19

Sobr

ComnpoTuBieHHE 0OPaTHOTO
Tp-aa, M/(T/4)*2

3anaeTcs Moab30BaTeNIeM BEIMUKHA CO-
MPOTUBJICHHS 0OPAaTHOTO TPYOOIPOBOIA.
JlanHast Benu4MHa 3a/1a€TCs AJIs yTOUHEe-
HUS MaTEeMaTHYE€CKOM MOJIENH B CiIydae,
ecJii OBLIIM MPOBEICHBI 3aMephl pacxoia
TEIJIOHOCUTEIS U JaBJICHUS B Hayaye u
KOHIIE yJ4acTKa CETH.

20

StatZone

Pa3enurend 30H cTaTHYECKO-
ro Hamopa

3aaeTcs NpU3HAK pa3/ieleHNs] JaHHBIM
Y4aCTKOM CETH Ha 30HBI C pa3HbIM CTaTH-
YECKUM HaIlOpOM:

0 umu mycTo - pas/ielieHre Ha 30Hbl OTCYT-
CTBYET;

1 - oT Havana yyacTKa HauWHAETCs HOBas
30Ha.

21

Proklad

Bua npoknagku TemioBoil ce-
TH

By nmpokiaau TemIoBoi ceTH BRIOUpaeT-
Cs1 U3 BBITAJAIOIIETO CITHCKA:

1 - Hagsemuas;

2 - moa3eMHas KaHaJIbHAad,

3 - moxa3emMHasg OecKaHaJbHAS,

4 - mogBanbHAal.

22

Norma

HopmatusHble oTepu B TeI-
joBoi cetH (1-5)

Bri6upaercs u3 crivcka, mo HopMaTuBam
KAaKOTO T'0JIa CJIEIyeT CUMTATh HOPMATHUB-
HBIC TETIOBBIE TIOTEPU:

1-1959 rox;

2 - 1988 rox;

3-1997 rox;

4 -2003 ron.

5 - KTM 204 (Ykpauna)
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BriOupaercs monp3oBaTeeM U3 CIucKa
nepuo paboThl TpyOOIIpoBOIA:
[Tepuoa pabOTHI OTAFOIIETO
23 |Use_pod T I;[ a p 0 (ITycro) - Beco roa.
P 1 - 3umMHUI IepuoI.
2 - JleTHu#t nepuo.
Bri6upaercs monp3o0BaTesieM U3 CIIUCKA
nepuo paboThl TPYOOIIPOBOIA:
ITepuona paboTel 0OpaTHOTO
24 |Use_obr T I;[ a Ap P 0 (ITycro) - Bech rog.
P 1 - 3uMHU Iepuoa.
2 - JletHuit nepuon.
3amaeTcs moabp30BaTeNIeM MO pe3yabTaTam
. TEMITEpaTyPHBIX UCTIBITAHUH, €CITH TEMIIe-
[TonrpaBounskIit K03 d. HA patyp ’
paTypHbIC UCTIBITAHUS HE TIPOBOIAIIHCH,
25 |Kpoprav HOPMBI TEIUIOBBIX NIOTEPH IS .
MOTIPABOYHBIN KOA(OHUIIMEHT HA HOPMBI
MO/TAFOIIETO TP-1a
TEIUIOBBIX MTOTEPh IPUHUMAETCS PABHBIM
1.0
3amaeTcs moabp30BaTeNIeM O pe3yabTaTam
. TEMITEpaTyPHBIX UCTIBITAHHUH, €CITH TEMIIe-
[TorrpaBounskIii K03 d. HA patyp ’
paTypHbIC UCTIBITAHUS HE TIPOBOIUIIHCH,
26 |Kpop_obr HOPMBI TEIUIOBBIX TOTEPH AJIs .
MOTIPABOYHBIN KOA(OHUIIMEHT HAa HOPMBI
oOpaTHOTO Tp-11a
TEIUIOBBIX MTOTEPh IPUHUMAETCS PAaBHBIM
1.0
Bwut BeIOpaH cyrnuHOK BiakHbIi. Co-
27 |Grunt Bun rpynra pat cyr
TJIACHO MCXOJIHBIX JTAHHBIX
['mybuna 3an0xeHust TpyooInpoBoia OT
I'myGuna 3anoxenus Tpyoo- M PYOOTPOBOL
28 |Hzal OCH J10 TOBEPXHOCTHU 3€MJIH. 3a/1aHa BEJIU-
MpoOBOJIa, M
ygga 1,5 M
29 11z0l pod Termnon30iaIuOHHBIA MaTepH- | 3aTIOTHSAETCS 1O ACTIOPTHBIM JTaHHBIM
-p an noa.tp-na (1-39) ceTu
30 |Tzol obr Termnon30iaIuOHHBIA MaTepH- | 3aTIOTHSAETCS 110 TACTIOPTHBIM JTaHHBIM
- an oop.Tp-aa (1-39) CeTH
. TonmuHaa U30JSIIAH MO0~ | 3aTOTHSAETCS 1O MACTIOPTHBIM JTaHHBIM
31 |Wizol_pod
IeTO TP-1a, M CeTH
. TonmuHa U30IUKU 00paTHO- | 3aMOJIHIETCS 110 MACIIOPTHBIM JaHHBIM
32 |Wizol_obr Hl H p p A
ro Tp-Aa, M CeTH
33 | Tex pod TexHU4YeCKOE COCTOSTHUE U30- | 3alOJIHAETCS 110 MACIIOPTHBIM JaHHBIM
—p sy noxd. p-aa (1-8) ceTu
34 | Tex obr TexHU4YeCKOe COCTOSTHUE U30- | 3alOoJIHAETCS 110 MACIIOPTHBIM JaHHBIM
- nsiun 06p.Tp-na (1-8) ceTn
35 |5 Paccrosinue Mexay ocsimMu 3anoHAeTCs 1Mo MaCOPTHBHIM JaHHBIM
TpyOONPOBOIOB, M CeTH
3amaercs Mojab30BaTeNIeM B 3aBUCUMOCTH
OT MapKH KaHaja U yCIOBHOTO JTUaMETpa
TpyO, Hanpumep, 1 kKanana mapku KJI
90-45 nipu yCJIIOBHOM AUaMETpeE MOJIak0-
36 |Hkanal BricoTa xaHama, M puy a p a

et u oopatHoii TpyOsI 0.1 M BeIcOTa Ka-
Hazna 0.63 M (ITpunoxenue D, OcHOBHBIE
THUIIBI COOPHBIX KEIe300€TOHHBIX KaHAIOB
JUUIS TCIIJIOBOM CETH)
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3amaeTcs Moab30BaTENIEM B 3aBUCHMOCTH
OT MapKu KaHaja U yCIIOBHOTO TuaMeTpa
Tpy0 B coorBercTBUU ¢ (IIpunoxenue D,
OCHOBHBIE THUITBI COOPHBIX JKEJIe300€TOH-
37 | Wkanal [[Iupuna kanana, M HBIX KaHAJIOB JJIS1 TEILIOBOM CETH),
Hanpumep, 1 kaHana mapku KJI 90-45
IIPY YCIIOBHOM JUAaMETPE MOJAOLIEN U
obpatHoit TpyOs! 0.1 M muprHa KaHada
1.15™m
Hapsiny ¢ TerioBbIMH MOTEPSIMH YEPE3
U30JISIIIAIO, UIMEETCSI BO3MOKHOCTh 3a/1a-
BaTh JOIOJIHUTENIbHbIE (PUKCUPOBAHHBIE
JlononHuTENbHBIE TOTEPH
38 |Q1_pod TEIUIOBBIE MOTEPU. ITY BO3MOKHOCTh
TeIuIa MOA.TP-1a, KKaj
MO>KHO HCIIOJIb30BaTh, HAIPUMeEp, AJIS MO-
JEUPOBAHMSI OTOOpA TEIUIa B CIydae Tpy-
OOMPOBOOB-CITYTHUKOB
Hapsiny ¢ TennoBsIMU IOTEPSIMU Yepe3
U30JISIIHIO, UMEETCSI BO3MOKHOCTD 33/1a-
BaTh JOTOJIHUTEIbHBIE (PUKCUPOBAHHBIE
JlonoTHUTENbHBIE TIOTEPH
39 |Ql_obr TEIJIOBBIE MOTEPU. ITY BO3MOKHOCTD
Teria oop.Tp-aa, KKaj
MO>KHO HCIIOJIh30BaTh, HAIPUMED, TSI MO-
JeUpOBaHMs 0TOOpaA TeIUIa B ciydae Tpy-
0GONPOBOIOB-CITYTHHKOB
Pacxon BoJbI B moiaro1eM
40 |Gpod Al BOA Aot Onpenensaercs B pe3yJbTaTe pacyera
TpyOOIpoBOIE, T/4
Pacxop Bosibl B 00paTHOM TpY-
41 |Gobr AL BOA p py Onpenensaercs B pe3yJbTaTe pacuera
OorpoBoje, T/4
[Torepu Hanopa B moaaroLeM
42 |dH_pod p p IO Onpenensercs B pe3yJbTaTe pacuyera
TpyOOIIPOBOJIE, M
[ToTepu Hamopa B 0OpaTHOM
43 |dH_obr p p p Onpenensercs B pe3yJbTaTe pacyera
TpyOOIIPOBOJIE, M
VY nenbHble IMHENHBIE TOTEPU
44 |dHud_pod A p Onpenensercs B pe3yJbTaTe pacuyera
Haropa B MOJI.TP-A€, MM/M
VY nenbHbIe IMHENHBIE TOTEPU
45 |dHud_obr A p Onpenensercs B pe3yJbTaTe pacuyera
Haropa B 00p.Tp-/1e, MM/M
CKOpOCTh TBUKECHHSI BOJIBI B
46 |Vpod p Ornpenensercs B pe3yJibTaTe pacuera
MOJ.TP-11€, M/C
CKOpOCTh TBUKECHHSI BOJIBI B
47 |Vobr p Ornpenensercs B pe3yJibTaTe pacuera
00p.Tp-1e, M/C
Bennuunna yreuku u3 nojaro-
48 |Gut_pod YT Ornpenensercs B pe3yJibTaTe pacuera
nIero TpyoonpoBoaa, T/4
Bennunna yreuku u3 oopaTHo-
49 | Gut_obr YT P Omnpenensiercs B pe3ysibTaTe pacyeTa
ro TpyOOIpoBoa, T/4
TennoBsle MOTEPH B MOIAK0-
50 | Qpot_pod P A Omnpenensiercs B pe3ysibTaTe pacyeTa
ieM TpyOOIpoBOJE, KKaJ/a
TenioBbie MOTEPU B 0OpaTHOM
51 |Qpot_obr p p Ornpenensercs B pe3yJibTaTe pacuera
TpyOOIIPOBOJIE, KK/
Cpenneroa.ya.Teni.noTepu
52 |Qud_sg_pod peil YA p Onpenensercs B pe3yJbTaTe pacuyera

MOJ.TP-/1a, KKaJ/9*M
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Cpenunero/.y1.Teri.noTepu
53 |Qud_sg_obr el A-YA e p Onpenensercs B pe3yJbTaTe pacuera
00p.Tp-11a, KKa/a*m
Hopwm.akcen.remn.norepu
54 |Qn_pot_pod Ornpenensercs B pe3yJibTaTe pacuera
Qn_pot_p MOJ.TP-11a, Kkasi/gac*mM2*C pea pesy p
Hopwm.skcen.remn.norepu
55 |Qn_pot_obr Ornpenensercs B pe3yJibTaTe pacuera
Qn_pot_ 00p.Tp-1a, Kkay/gac*m2*C pea pesy. p
TeMneparypa B HauaJie y4acT-
56 | Tbeg_pod patyp o Y Omnpenensiercs B pe3ysibTaTe pacyeTa
Ka noa.tp-aa,°’C
TemmnepaTypa B KOHIIE y4acTKa
57 | Tend_pod P {p eyt Omnpenensiercs B pe3ysbTaTe pacyeTa
noa.tp-aa,°C
Temneparypa B Hayasie y4act-
58 | Tbeg_obr Patyp o i Omnpenensiercs B pe3ysibTaTe pacyeTa
ka 00p.Tp-1a,°C
TemmnepaTypa B KOHIIE y4acTKa
59 | Tend_obr P Zp eyt Omnpenensiercs B pe3ysibTaTe pacyeTa
00p.1p-na,°C
60 | Drek pod Juamertp nogarouiero Tp-aa Omnpenensiercs B pe3ysibTaTe KOHCTPYK-
P (KOHCTPYKTOPCKHI1), M TOPCKOI'0 pacuera
61 | Drek obr Huametp oOpaTHOTO Tp-1a Onpenensercs B pe3yJbTaTe KOHCTPYK-
~ (KOHCTPYKTOPCKHI1), M TOPCKOI'0 pacuera
3amaercs K03(PPUIMEHT MEPOXOBATOCTH
MOJIAI0IIEro TPyOoonpoBoaa (TOIBKO IpHU
BbINoJaHeHH KoHCTpyKTOpCcKoro pacuera
[llepoxoBarocTh moa. Tp-Aa o
62 |Ke_con_pod . TEIJIOBOM ceTH). JJist HOBBIX CTAJIbHBIX
(KOHCTPYKTOPCKUI), MM
TpyO KO PUITMEHT IIEpOXOBATOCTH TIPH-
Humaetrcs B coorBercTBur co CHull 0.5
MM
3amaercs K03 PUIUEHT MIEPOXOBATOCTH
obpaTHOTO TPYOONpPOBOAA (TOIHKO TIPHU
BBITIOJIHEHUH KOHCTPYKTOpPCKOro pacuera
[IIepoxoBatocTh 00p. Tp-Aa . PYKTOP P
63 |Ke_con_obr 8 TEIJI0BOM CeTH). /{11 HOBBIX CTaIbHBIX
(KOHCTPYKTOPCKHUI), MM
TPyO KO3 PHUIMEHT MIEPOXOBATOCTH IPHU-
HuMaercd B coorBercTBum co CHulI 0.5
MM
3amaercs, Mpu NPOBEICHUHN KOHCTPYKTOP-
OnrumanbHasi CKOPOCTh B MO- A > PITIPOBCI PYKTOP
.. |CKOro pacdera 1o CKOpOCTSIM, OIITHMAITb-
64 | Vopt_pod JaronieM (KOHCTPYKTOPCKHIL),
e Hasi CKOPOCTb JIJIsl MMOJAI0IIETo TPYOOIpo-
BOJIa JAHHOTO y4acTKa
3anaercs, Mpu NTPOBEACHUHN KOHCTPYKTOP-
OnrTumanbHasi CKOPOCTh B 00- A > PITIPOBEI PYKTOP
. CKOT'O pacyeTra Mo CKOpOCTSIM, ONTHUMaIIb-
65 | Vopt_obr paTHOM (KOHCTPYKTOPCKHI),
we Hasi CKOPOCTh JIJIsl 00paTHOTO TPyOOIpo-
BOJIa JAHHOT'O y4acTKa
N 3anaeTcs, MpyU MPOBEJICHUU KOHCTPYKTOP-
VYV nenbHbIe TUHEHHBIE TOTEPU a - [PH TIPOBCIL PYKTOPp
CKOT'0 pacyeTa o YAeJIbHbIM MOTEPsIM,
66 |dHud_con_pod | mogaroiiero (KOHCTPYKTOP- .
. yIleTbHbIC THHEWHBIE TIOTEPHU IS MTOIA0-
CKHil), MM/M
1iero TpyoonpoBo/ia JaHHOTO y4acTKa
N 3anaeTcs, Mpy NMPOBEICHUU KOHCTPYKTOP-
Y ZCILHBIC JHHEHHBIE 0TCPH CKf)[FO a(,:qepTa nI()) I[é[J'IBHI)IM n0TepiI;4 b
67 |dHud_con_obr |00paTHOTO (KOHCTPYKTOP- P Y PAM,

CKHi1), MM/M

yJleNbHbIE JTUHEHHBIE TIOTepH sl 00pat-
HOro TpyOONpoBOAa JAHHOTO Y4acTKa
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i Nwmsa monsa Haumenosanue nois Nudopmanusi, 3anuceiBacMast B 1oJie
VYka3biBaeTcss HAOOp TUAMETPOB, KOTOPHIE
§] MOAOUPATHLCS IPHU IPOBEIEHUN KOH-

68 | Tubes CoprameHTt YAYT HOZOMP PH TPOBE
CTpyKTOpcKoro pacueta. [Togpobuee
«CrpaBOYHHK IO TpyOam»

5.7.3.4 MoaeiupoBaHue HCTOYHUKOB

JIis1 BBITIOTHEHUS HAJIAJ0YHOTO pacyuera HaJl0 3aHECTU CIEAYIOLIYI0 HH-

(dbopMaruio Mo UCTOUHUKY TETNIOBOM SHEPTUU:

Nist, Homep ucmounuka. 3angaercs uudpoit, nampumep 1, 2, 3 u 1.1., TI0
KOJIMYECTBY KOTEJIbHBIX Ha mnpeAanpusthu. Ilocie BBHIMOTHEHHUS pacyeToB
MPUCBOEHHBI HOMEP MCTOUYHUKA Oy/IET MPOIMUCAH y BCEX OOBEKTOB, KOTO-
pble OyAyT 3alUTaHbl OT JAHHOTO UCTOYHUKA;

H_geo, ['eode3uueckas ommemra, M. 3alaeTcsd OTMETKA OCU (Bepxa) Tpy-
ObI, BRIXOJIAIIEH U3 JAaHHOTO MCTOYHMKA. OHA MOXKET aBTOMAaTUYECKH OBITh
cUyMTaHa co cios penbeda;

Ommemxka 3emau, m — OTMETKA YPOBHS 3€MIJIU C T'€0JI€3UUYE€CKON ChEMKH.
Ommemxa mpyovl Huzwas, M. — HUXKHSASL OTMETKa MpU TIEpexoje C MOJ-
3€MHOU MPOKJIaJKM Ha HA/I3EMHYIO.

T1_r, Pacuemnas memnepamypa 6 nooaroujem mpyoonposooe, °C. 3anaet-
Csl pacueTHOE 3HAYEHUE TeMIEepaTypbl CETEBOM BOJIBI B MOJAIOIIEM TPYOO-
IPOBOJIE, HA KOTOPOE OBbLIO BBHIMOJHEHO MPOCKTUPOBAHHE CUCTEMBI IIEH-
TPaJIM30BAaHHOTO TeIUIOCHaOkeHus, Hampumep, 150, 130, 110, 105 wmm
95°C. MakcumansHoe 3Hauenue 250°C;

Thz_r, Pacuemnas memnepamypa xon00Hot 600vl, °C. 3agaeTcsi pacueTHas
TeMIlepaTypa XOJOJHON BOJOMPOBOAHOM BoAbl, Hampumep S5, 8 °C. Mak-
cumanbHoe 3Ha4yeHue 20°C. MuanmaibpHoe 3Hauenue 1°C;

Tnv_r, Pacuemnas memnepamypa napyscrnozo 6ozoyxa, °C. 3amaetcs pac-
YETHOE 3HAYCHUE TEMIIepaTypbl HAPYKHOTO BO3ayxa, -33°C);

H_ras, Pacuemnvlii pacnonazaemviti HGnop HA 6blx00€ U3 UCMOYHUKA, M.
3amaercst pacueTHBIM pacrojaraeMblii Harop Ha BBIXOJE U3 HMCTOYHUKA
(pa3HOCTh MEXY J1aBJICHUEM B MOJAIOIIEM U JaBJICHUEM B OOPATHOM TpPY-
oompoBonax), Hanpumep, 30, 40, 70, 100 m. [Ipu BeIMONHEHUM HANAIKA
pacyeTHBIN pacroyiaraeMblii HAOp Ha BBIXOJAE M3 MCTOUYHHUKA MOXHO 3a-
JIaTh 3aBEJIOMO OYE€Hb MaJ€HbKUM 5-10 M, B 3TOM ciydae pacrnoJjiaraeMbli
HAmop Ha MCTOYHUKE Oyaer moaoOpaH aBTOMaTuyecku. MakcuMaiabHOE
3gauyenue 250 M. MunnMaisHoOe 3HaueHue 1M;
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* H_obr, Pacuemnuiti nanop 6 oopamuom mpybonpogooe Ha UCMOYHUKE, M.
3amaercst pacueTHOE 3HAYEHWE HArmopa B 0OpaTHOM TPyOONpPOBOJIE HA HC-
toyHuke, Hanpumep, 20 , 50 , 100 u T.1. MmeTpoB. PacueTHbiii Harop B 00-
paTHOM TPYOONPOBOJE 3a/1a€TCS C YUETOM Ie0/Ie3NYECKON OTMETKU PacIio-
JIO)KEHUSI MCTOYHMKA, Hampumep, reopesnyeckas ormerka 50 MeTpos,
Harmop B oOpatHoM TpyOompoBoje 20 MeTpoB, TOTJa pacyeTHHIN HAmop B
obpatHOM TpyOompoBoe Ha uctouHuke paseH 50 + 20 = 70 metpoB. Mu-
HUMaJIbHOE 3HaueHue O M;

* Mode, Pexcum pabomer ucmounuxa. ECIii B CETH HECKOJIBKO MCTOYHUKOB,
TO YKa3bIBa€TCSl PEKUM PaOOThl MCTOYHMKA, JJISI 3TOTO CIEIYET BHIOpATh
COOTBETCTBYIOIIYIO CTPOKY, HAKAaTh KHOMKY U B OTKPBIBIIEMCSI MEHIO BBbI-
Opath HEOOXOAMMOE HAUMEHOBAHUE PEKUMA PAOOTHI.

Peorxcumvr pabomwvr ucmounuxa

1. BeiaeneHHbBIM HCTOYHUK

Hcrounnk OyaeT ompenensiomuyM mpu paboTe Ha ceThb. B 3TOM ciyuae
JAHHBI MCTOYHHUK OyIET XapaKTepHU30BaThCS pACUETHBIM pacrojliaraeMbIM HaIlo-
POM, pacyeTHBIM HAOPOM B OOpaTHOM TPyOOIpPOBOJIE U MAKCUMAIBHOM MOIUT-
KOM CETH, KOTOPYIO OH MOXET 00eCIeYUTh.

2. [lognuTku HeT, GUKCUPOBAH pacrojiaraeMblil Harmop

HcTouHuK HE UMEET CBOEH MOJMUTKH, PACIIOIAraeMbli HAIIOP HA 3TOM HC-
TOYHHKE TOAJICPKUBACTCA TIOCTOSHHBIM, a Harmop B 00OpaTHOM TpyOOmpoBOJE 3a-
BUCHT OT peKrMa pabOThI CETH U OTIPEIEIISIONIECTO NCTOYHHKA.

3. [loagnuTKM HET, PUKCUPOBAHO IABJICHUE B OOpPATHUKE

HcToyHrMK HE UMEET CBOEH MOJIMUTKH, HO MOJJAEPKUBAET HAMOP B 00pat-
HOM TpYOONpPOBOJIE HA 33JJaHHOM YpPOBHE, MPU 3TOM pACIIOIaraéMblii Harop MeHs-
€TCsl B 3aBUCUMOCTH OT PEKHUMa padOThI CETH U ONPEACIIAIONIEr0 UICTOYHHUKA.

4. IloanuTka HEOrPAaHUYEHHA

HcTouHUK ¢ 3alaHHBIM PacyYETHBIM pacrojaraéMblM HAropoM U pacyer-
HBIM HAIopoM B OOpaTHOM TPYyOOTPOBOJE, MMEIONTUN HEOTPAHWUYCHHYIO TIOIITHT-
KY.

5. [lognuTka orpaHnyeHa 3aJaHHbIM 3HAYCHUEM

Hcrounuk, uMeromuid GUKCUPOBAHHYIO MOAMUTKY C 3aJJaHHBIM Pacu€THBIM
pacnosiaraeMbiM HaropoM. Hamop B oOpaTHOM TpyOompoBojie Ha MCTOYHHKE Oy-
JIET 3aBUCETh OT BEJIMUMHBI ATOU MOAMUTKH, PEKUMa PAOOTHI CHCTEMBI U COCETHUX
VMCTOYHHMKOB, BKJIFOUEHHBIX B Ce€Th. B mome «MakcuMalibHbIM pacxol HA MOAMUT-
Ky» CIIeIyeT yKa3aTh ((MKCUPOBAHHYIO BEJIMUUHY TIOIIMTUTKH

*  Glimit, Makcumanvuwlti pacxod nHa noonumky, m/y. VIconb3yercsi TOJbKO
B TOM CiIy4ae, Korja pexxum padboTel ncrounuka «l[loanmuTka orpaHuydena
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3aJJaHHBIM 3HAuUE€HUEM». 3a/1a€TCsSi MaKCHUMAaJbHBIM PacxXxoj] BOJbI Ha MOJ-
nutKy, Hanpumep 20, 40 1/gac

JIns1 BBINOJIHEHUS TTOBEPOYHOrO pacyera HY>XHO JIOMOJHUTEIBHO 3aHECTU
CJIeIyIOIYI0 HH(OpMaIUIO:

o TI_t, Texywas memnepamypa 600bl 8 nooaroujem mp-oe, °C. 3agaercs Te-
Kyllas TeMIeparypa Bojbl B MoAaroIIeM TpyOOnpoBojie (Ha BBIXO/IE U3 HC-
TouHMKa), Hanpumep 70°C mpu Tekyuieil temmneparype Bo3ayxa 4 °C u T.4.
JlanHOe 3Ha4YeHHE JOJHKHO 0053aTeIbHO 33JaBaThCS MPU BBIMOJIHEHUH TO-
BEPOYHOTO pacuera;

o Tnv_t, Texywas memnepamypa HapydcHo2o 6030yxa, °C. 3anaercsi TeKy-
nasi TEMIeparypa HapyKHOro Bo3yxa, Hanpumep +8, -5, -10, -20u 1.1. °C.
JlaHHO€ 3HAYEeHHE JTOJKHO 00s3aTeNIbHO 33/1aBaThCsl MPU BHITIOJHEHUHU T10-
BEpPOYHOTO pacuera.

Jlns pacyera aBapuiHON CUTYallMM, KOT1A ITOAKIIFOYEHHAs HArpy3Ka MEHBbIIIE
YCTAHOBJICHHOU CIIEyET 3aHECTHU:

 (Omax, Ycmanosenennas mennosas mowHocms, [kan. JlaHHOE Moje HC-
MOJB3YEeTCA JJIsl pacueTa aBapUUHOM CHUTyallMd, KOrJa MOAKIIOYEHHAs
Harpy3ka OoJibllie yCTaHOBJIEHHOW Ha McTo4yHHKE. [Ipu goctmxenun mpe-
JETHHOTO 3HAYCHUS TTOAKITIOYCHHOW HAarpy3Kd B MPOIlECCEe pacueTa, OyaeT
COOTBETCTBEHHO CHM)KEHA TEKYIAsl TeMIIEpaTypa Ha BBIXOAE U3 HUCTOYHU-
Ka. B ocTanpHBIX pacuerax CieAyeT OCTaBJISTh MYCThIM, TOrJa YCTaHOB-
JIEHHAsI TETUIOBasi MOITHOCTh OY/IeT PaBHATHCS MOJIKIIOYEHHON HArpys3Ke.

5.7.3.5 MoaeaupoBanue a00HEHTOB, A00HEHTCKHUX BBO/I0OB U
norpedouTesIe

5.7.3.5.1 O61Me noJi0KeHUs1 MO e/IMPOBAaHUA MOTpeouTe e

K TemnoBoli ceTH MOIKIIOYAOTCS, KaK MPaBUIIO, YEThIPE BHJA TEIIOBOM
Harpy3KH:
* OTOIUICHHE;
* TropsYee BOJAOCHAOKEHUE;
*  BCHTHJIAIMS,
* TEXHOJIOTMYECKas Harpy3ka.
[ToTpebuTens MOXKET WMETh OJHY HJIM HECKOJIBKO TEIUIOBBIX Harpysok,
IIPHUCOCMHCHHBIX K TEIJIOBOW CETH MO Pa3iMyHbIM cxemaM. CXema MpucoeIuHe-
HUS TCIUIOBOW HArpy3KH 3aBUCHT OT CISAYIONUX (DAKTOPOB:
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crocoba LHEeHTPATLHOTO PEryIupOBaHUS;
Ka4eCTBa CETEBOM BOJIBI;
COOTHOIIIEHUS HATPY3KU OTOIUICHHSI U TOPAYETO BOAOCHAOKECHHUS;
PacCUYETHBIX TEMIEPATyp TEIJIOHOCUTEINS B TEIJIOBOM CETH U CUCTEME OTOII-
JICHUS U T.]I.

[Ipu BBIMOTHEHWH WHKEHEPHBIX PACUYETOB CHCTEMBI LIEHTPAIM30BAHHOTO

TEIUTOCHAOKEHUSI HEOOXOJMMO TaK)Ke YYUTHIBATH CTENEHb aBTOMATH3AIUUA CXEM
MOJIKJTFOUEHUST TEIJIOBBIX Harpy3ok. llogkimrodaemple HArpy3Kd MOTPEOUTEINs
MOT'YT OBITh:

HE aBTOMATU3UPOBAHBI, T.€. HE YCTAHOBJIEHO HHUKAKOIO PETYJHPYIOLIETO
000pyI0BaHUS;
YaCTUYHO aBTOMATH3WPOBAHbI, YCTAHOBIICH, HAIPUMED, PETYJISTOP TEMIIE-
paTyphl Ha ropsiiee BOJOCHAOXKEHUE, WM PETYJIATOP pacxojia Ha CUCTEMY
OTOIUJIEHUS;
MOJHOCThIO ABTOMATU3UPOBAHBI, YCTAHOBJIEHBI PETYJISTOPHI HA BCE BUIbI
IOAKIIFOUEHHOW HArpy3KHu.

Bo3MoxHBIE yCTpOHCTBA 1JIs1 pETYJIUPOBAHUS.

Ha cucmemy omonnenus:
Pezynamop pacxooa — nonnepuBaeT 3alaHHBIN (pacUyeTHBIN) pacxoj ce-
TE€BOM BOJIBI HA CUCTEMY OTOILICHMUS;
Pezynamop nacpysku — noanepKUBaeT pacyETHOE KOJWYECTBO TEIUIOBOU
HHEPIrUM Ha CUCTEMY OTOIUICHMSI WJIM HEOOXOJUMYIO TeMIIepaTypy Terio-
HOCHUTEJIS Ha BXOJE B 3Ty CUCTEMY IYTEM U3MEHEHMS pacxoJa CETeBOU BO-
Jbl B 3aBUCHMOCTH OT U3MEHEHHS TEMIIEPATypPbl HAPYKHOTO BO3AYXa.

Ha 2opsauee 6o0ocnaboicenue:
Pezynamop memnepamypvr — perynsatop, NOAACPKUBAIOIIMN 3aJaHHYIO
temneparypy termnonocurens Ha ['BC, nanpumep 60°C.

Ha cucmemy senmunsayuu:
Perynupyromuii kinanad, U3MEHAIOIMMKA PpACX0 CETEBOM BOAbI HA KaJOpPH-
dbepHyI0 YCTaHOBKY, HalpuMep, B 3aBUCUMOCTH OT TEMIIEpaTyphl BO3IyXa
BHYTPH 3JIaHUS.

B cnydae oTcyTCcTBHS perynsaTopoB HEOOXOAMMA yCTaHOBKA APOCCETUPY-

IOIIUX YCTPOUCTB, OTPAaHUYUBAIOIINX PACXOJ CETEBOM BOJABI HAa KaXKIbIA BUJI TTOA-
KJIFOUEHHON Harpy3ku. Bo3MoKHBIE MeCTa YCTAaHOBKH ATHUX YCTPOMCTB MOKa3aHbI
Ha CXeMax IMOAKIIOUYCHHS TOTPeOUTENIeH K TEIJIOBOM CETH.

HNupopmanus mo notpeduTento, HeoOXoumasi sl BHIMOJIHEHUS PacueTOB:
Bvicoma 30anus nompebumens, m. 3agaercst BbICOTa 3/1aHUS, €CIIM TOUHOU
BBICOTHI 3/IaHUSI HE W3BECTHO, MOXKHO NPUHUMATh YCIOBHO 3 MeTpa Ha
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ITaX;
Homep cxemwvr nooxnouenus nompeboumensn. Beibupaercs cxema TpHCO-
eIMHEHUS y3J1a BBOJIA;
Pacuemnas memn. cem. 600b1 Ha 6xo0e 6 nompeb., °C. 3amaeTcsi pacCueTHOE
3HAYEHUE TeMIIePaTypPhl CETEBOU BOJIbI, HA KOTOPOE OBLIO BBITIOJIHEHO MPO-
EKTUPOBAHUE CUCTEM OTOIUICHWS W BEHTWISIIIMU JAHHOTO TOTPEOUTEINS,
Harpumep 150, 130, 105 nim 95 °C.

Hannvie no cucmeme omonnenus nompeoumernet
[Ipy HaJIMYUU CUCTEMBI OTOIUIEHHS HE3aBUCUMO OT BBIOPAHHOW CXEMBbI
HEO0OXOJAMMO yKa3aTh:

Pacuemnas nacpyska na omonnenue, I'xan/u. 3agaercst pacueTHas Harpys-
Ka Ha cucteMy oToruieHus. [Ipu OTCYTCTBUM MPOEKTHBIX JAHHBIX pacyeT-
HbIC TEIUIOBBIE HATrpPy3KH Ha OTOIUICHHE MOTYT OBITh OIPEACNICHBI TIO0
HapY>KHOMY 00BEMY 3/1aHUsI WJIM TIOBEPXHOCTH HArpeBa TEIUIOMOTPEOIsIO-
niero obopynosanus. Harpyska MoxeT ObITh 3a/1aHa Kak B ['kan/4, Tak u B
MBrTt. Kak u3MeHuTh €IMHULBI U3MEpeHUul cMoTpute «HacTtpoiiku pacue-
TOB» PyKoBO/ICTBa MOJIb30BATES;

Koagpduyuenm uzmenenus nacpysxku omonneHus - 3afaeTcs MOJIb30BaTe-
JeM B CiIy4ae HEOOXOIUMOCTH YBEIMYCHHsI HArpy3KH Ha OTOIUICHHE TIO
CpPaBHEHMIO C pacyeTHbIM 3HaueHueM, Hampumep, 1.1, 1.2 u T.0. B sTom
Clly4yae pacueTHOE 3HaU€HUE HArpy3KU Ha OTOIUIEHHE OyAET YBEIUYEHO CO-
orBeTcTBeHHO Ha 10 1 20%;

Pacuemunas memn. 600wt na éxode 6 CO,°C - 3a1aeTcsi pacueTHOE 3HaYe-
HUE TEeMIEPaTyPhl TETUIOHOCUTEIS HA BXOJIE B CUCTEMY OTOIUICHHMSI, HA KO-
TOpOE OBLIIO BBHITTOTHEHO MTPOSKTUPOBaHKE, 00bdHO 95 °C;

Pacuemunas memn. 600v1 na evixode uz CQO,°C - 3amaercsi pacueTHOE 3Ha-
YeHHE TEeMIIepaTypbl TEIUIOHOCUTENSI Ha BBIXOJIE U3 CHUCTEMBbI OTOIUICHUS,
Ha KOTOpOE ObLIO BBIMIOJIHEHO poekTHpoBanue, 00braHo 70 °C;
Pacuemnas memn. enympennezo 6o3dyxa ons CO,°C - 3a1aeTcsi pac4eTHOE
3HAUCHUE TEMIIepaTyphl BO3/yXa BHYTPH OTATUIMBAEMBIX MOMEIICHUN TpH
MPOCKTUPOBAHUM CUCTEMBI OToruieHus, Harpumep 20, 18, 16 wu 10 °C;
Hanuuue pezynamopa ma omonnenue - BbIOMpaeTcs U3 CIUCKA HAIUYUE
PETYIMPYIONIETO YCTPOUCTBA HA CUCTEMY OTOILJICHUS;

Maxcumanvrnoe oasnenue 8 oopamuom mp-oe na CO, m - 3amaercst Mak-
CUMAaJIbHO JIOMYCTUMOE J1aBlieHue B oOpaTHoM TpyOompoBoae Ha CO mns
KOHKpETHOTo notpedurens. Ecnu mosje He 3a/1aHo, TO MO YMOJYaHUIO HC-
M0JIb3YETCs 3HAUYeHHE U3 «HacTpoKu pacyeToB».

3asucumas cucmema omonnenus nompeoumenetl
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JIJ1sl 3aBUCUMBIX CXEM C HETIOCPEACTBEHHBIM, 3JIEBATOPHBIM I HACOCHBIM
CMEIIEHHEM HEO0OX0JUMO JOTIOTHUTEIHHO 3aHECTHU CIIEAYIONIYI0 HH(POPMAIHUIO:

Pacuemusiii pacnonacaemoiiit nanop ¢ CO, m. 3agaeTcs pacueTHOE 3Haye-
HUE PacIoyIaraeMoro Haropa (pacyeTHOE COMPOTUBIECHUE CUCTEMbI OTOILJICHUS, M)
IIPU MPOEKTUPOBAHUU CUCTEMBI OTOIUIEHHUS, HAarpuMep 1 MeTp BOJ.CT. JJIs DJIeBa-
TOPHBIX CXEM MpUcOoeAUHEHUS U 3, 4, 5 M BOJ.CT. U T.JI. II1 HACOCHBIX CXEM MpH-
COEIMHEHMUSI.

Hezasucumasn cucmema omonnenus nompeoumeneu

JIJ1st HE3aBUCUMBIX CXEM, MOAKIIOYEHHBIX Yepe3 TeTUIOOOMEHHBIN ammapar,
HEOOXOMMO JIOTIOTHUTEIHHO 3aHECTH CIICAYIONIYI0 HH(POPMAIHUIO:

*  Konuuecmso cexyuit TO na CQO. Yxa3pIBaeTCs KOJIUYECCTBO CEKIIUM TEILIO-
obmenHoro anmnapara Ha CO, Hanpumep 1, 2, 3 u T.1;

e [lomepu nanopa 6 1-i cekyuu TO na CO, m. YKa3bIBalOTCA NOTEPU HATIOPA
B oxHoil cexkiuu TO nHa CO, nanpumep 0.5, 1, 1.5 M Box.CT;

*  Konuuecmeo napannenvrvix epynn TO na CO. YKa3bpIBae€TCs KOJIUYECTBO
napajielbHbIX TPy TermioooMeHHoro anmnapara Ha CO;

* Pacuemnas memn.cem.600vl Ha evixooe us TO, °C. PacueTHas Temnepary-
pa cereBoil BoJbl Ha BbIxozae W3 TO (BbIXOJ 20r0 KOHTYypa) HA CUCTEMY
OTOIUICHUS 33a/1aeTCs MoJib30oBaresieM, Hanpumep 95 °C;

» Pacuemmnas memn. cem.600bl Ha 8vixo0e u3z nompeo., °C. 3amaercs moab30-
BaTeJIEM pacyeTHasi TeMIlepaTypa CETEBOM BOJbI HA BBIXOJI€ OT MOTpEOUTE-
a5 (Beixon 1-oro kontypa). Ecinu Ha Beixoge u3 CO (110 BTOpOMY KOHTYPY)
— 70, To 3Ta TemMMepaTypa J0JKHA ObITh BhIlIE, ueM 70, Hanpumep 75 °C.

J7i TOBEpOYHOTro pacyera ¢ (PaKTUUYECKH YCTAaHOBIEHHBIM 00OpY/IOBaHU-
eM cliefyeT yKa3aTh CIEAYIOUIYI0 HH(POPMAIHUIO:
dakTUYECKH YCTAaHOBJICHHOE 000pY10BaHUE:

*  Koaghguyuenm nponycxkrnoii cnocoonocmu pecyismopa CO - 3a1aeTcs Ko-
3¢ GULIMEHT NPOMYCKHON CIOCOOHOCTH PETYNIATOpa AaBICHUS «IOJIOpa» B
CO;

» Homep ycmanosnennozo snesamopa - 3a1aeTcsi HOMEp (PaKTUYECKH ycTa-
HOBJICHHOTO 3JIeBaTopa, Hanpumep 1, 2, 3;

* Jluamemp ycmanognenHo2o conia 3neeamopa, MM - 3aJaeTCsl 3HAUCHHE
nuameTpa (paKkTUYeCKH YCTaHOBJIEHHOTO COIUIA 3JieBaTopa, Hampumep 3, 5,
7 MM.

YcTaHOBNIEHHBIE MIA0BI HA CUCTEMY OTOIUICHUS:

o Jluamemp ycmanosnennou waiibvt Ha nood. mp-oe neped CO, mm - 3aaeTCs
3HaUYE€HHE AHaMeTpa (PaKTUUECKH YCTAaHOBJIEHHOM MIAlObl Ha MOJAIOIIEM
Tpybomnposoze nepen CO;
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»  Konuuecmeo ycmanosieHuvlx waib Ha noo. mp-oe neped CO, wm - 3ana-
eTCsl KOJIMUECTBO YCTAaHOBJIEHHBIX IIaii0 Ha mojaroiieM TpyOompoBoae me-
pen CO;

* Jluamemp ycmanogneHHou watiovl Ha 0op. mp-oe nocie CO, mm - 3a1aeTCs
3HaYeHHe auaMeTpa (aKTUUECKH YCTAHOBJICHHOHM MIail0bl Ha OOpaTHOM
Tpy6omnpooze nocie CO;

*  Konuuecmgo ycmanosieHHbIX waib Ha oop. mp-o0e nocie CO, wm - 3ana-
€TCsl KOJIMYECTBO YCTAHOBJICHHBIX IIAal0 HAa 0OpaTHOM TpPyOOIPOBOJE MO-
cie CO.

lannvie no cucmeme senmunayuu nompeoumeneu
[Ipu HaMMUMK CUCTEMBI BEHTUIISAIIUU HEOOXOIUMO yKa3aTh:

e Pacuemmnas naepyska na eenmunayuro, Ixan/u - 3agaeTcsl MOJIb30BATEIEM
10 MPOEKTHBIM JaHHBIM B (['kan/4). [Ipm oTCYTCTBUM MPOEKTHBIX TaHHBIX
pacyeTHbIE TEIJIOBbIE HArpy3KW HAa BEHTUJISILIMIO MOTYT OBITh OIMpEAesICHbI
[0 HApPY>KHOMY OOBEMY 3/IaHMsI WM MOBEPXHOCTH HarpeBa TEIJIONOTPeO-
asroiero odopyaoanusi. Harpyska moskeTr ObITh 3a/1aHa Kak B ['kai/4, Tak
u B MBT. Kak n3amenuts enuHuIpl n3mMepenun cmorpure «Hactporku pac-
4yeToB» PyKOBOJCTBa MOJIB30BATENS;

* Koagpdpuyuenm usmeHenuss Haspy3Ku GeHMUIAYUYU - 33JAETCS MOIb30BATE-
JIeM B cily4ae HEOOXOJAMMOCTH YBEJIMYEHUs HArpy3KU Ha BEHTUJISLIUIO TO
CPaBHEHMIO C pPacyeTHbIM 3HayeHueM, Hanpumep 1.1, 1.2 u 1.1. B atom
Clly4yae pacyeTHOE 3HAUEHUE Harpy3Kd Ha BEHTUJISILMIO OYJET YBEIUYEHO
cootrBeTcTBeHHO Ha 10 yu 20%:;

* Pacuemmnas memn. napysicnozo 8o3oyxa ons CB, °C - 3amaeTcsi pac4eTHOE
3HaUYE€HHE TeMIEepaTypbl HAPY>KHOTO BO3/AyXa JJisi IPOEKTUPOBAHUSI CUCTE-
MBI BeHTWISIIIUH, HanpuMmep -20,-15, -11 °C u 1.1;

* Pacuemnas memn. gHympente2o 6o30yxa ona CB,°C - 3amaercs pacueTHoe
3HAUEHUE TEMIIEpaTyphl BO3/IyXa BHYTPH OTATUIMBAEMBIX MOMEIICHUIN TPH
IPOEKTUPOBAHUM CHCTEMbI BEHTWISILMHU, Hartpumep 20, 18, 16 unu 10 °C;

* Pacuemmwiii pacnonacaemsiii Hanop 6 CB, m - 3agaeTca pacueTHOE 3HaYe-
HUE pacliojaraeMoro Hamopa (pacyeTHOe CONpPOTHUBIIEHUE Kajopudepa, M
BOJI.CT.) MPU MPOCKTUPOBAHUS CHUCTEMbI BeHTW MK, Harnpumep 0.5, 1.0,
1.5 m Box.CT;

* Hanuyue pecynupyrowezo kranana na CB - yKa3bIBaeTCs U3 COUCKA HaJU-
Yue peryjJupyrollero KjianaHa Ha CUCTEMY BEHTHJIALIMH.

Jljist moBepoyHOro pacuera ¢ (aKTUYECKH YCTaHOBJIEHHBIM 000PYI0BaHU-
€M CJIeJIyeT yKa3aTh CJIEeAYIOLLYI0 HH(OpMaIuIo:
1. Vcmanosenennvie wiaiibvl Ha cucmemy eHMURAYUU:
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*  Juamemp ycmano8ieHHOU waubbl Ha cucmem)y 6eHMUIAYUU, MM - 3a]1aeTCs
3Ha4YeHHe AuameTpa (PaKTUUeCKH yCTaHOBJICHHOM IIaiiObl Ha CHCTEMY BEH-
TUJISILUY;

*  Konuuecmeo ycmaHoB81eHHbIX WALb HA cucmemy eHMUIAYUY, Wm - 3aja-
€TCSl KOJIMYECTBO YCTAHOBJICHHBIX MIAW0 HA CHCTEMY BEHTHIISAIIAH.

Jannwvie no Cucmeme I'BC nompebumeneu

[Ipn HAMYUU CUCTEMBI TOPSYETO BOJOCHAOKEHUS, HE3aBHUCHMO OT BBI-
OpaHHOI CXeMbl IPUCOETUHEHUS CIEyeT yKa3aTh:

2. Pacuemmnas cpeonss naepyska na I'BC, I'kan/u. 3anaercs nonb3oBare-
JeM MO MpOeKTHbIM HaHHbIM B (I'kan/4). IIpu OTCYTCTBHM MPOEKTHBIX JTaHHBIX
pacyeTHbIE TEIJIOBbIE HATPY3KH Ha ropsidyee BOJOCHAOKEHHE MOTYT OBITh OIpeje-
JIEHBI IO KOJIMYECTBY MOTPEOUTENEH ropssyero BOJ0CHA0KEHHS, B COOTBETCTBUU C
ykazaaussmu CIT 20131.13330.2012. Harpy3ka MoxeT ObITh 3a7aHa Kak B ['kan/4,
Tak 1 B MBT. Kak n3menuts enuHuibl u3Mepenu cMmorpure «Hactporiku pacue-
TOB» PyKOBOACTBA MOJIb30BATENS;

3.  Kosgppuyuenm usmenenusn nazpysxu I'BC. 3amaercs moiab30BaTesieM B
ciy4yae HeoOXoauMocTu yBenndeHus: Harpy3ku Ha ['BC mo cpaBHeHUIO ¢ pacyeT-
HbIM 3HaueHueM, Hanpumep, 1.1, 1.2 u 1.1. B 3TOM cCilyyae pacueTHoe cpeqHee
3HaueHue Harpy3ku Ha ['BC Oynet yBennueHo coorBeTcTBeHHO Ha 10 uiu 20%);

4.  Yucno scumeneu. 3agaeTcs KOIUYECTBO KUTEJNEH JJIsl TaHHOTO Y3Jia
BBO/Ia, IJIs1 y4€Ta YaCOBOW HEPABHOMEPHOCTH;

5.  Temnepamypa 600wt na I'BC,°C. 3amnaeTcsi TeMieparypa ropsueii Bo-
nbl, Hanpumep 60, 65 u 1.1. °C;

6. Temnepamypa xonoowoti 8o0wel, °C. 3ajaercs TemrepaTypa X0JI0HOM
BOJIbI, Hanpumep S °C;

7. Hanuuue pecynamopa memnepamypul. BeiOupaercs U3 crnucka Hajiau-
YHUe peryJimpyromniero ycrpoiictsa Ha cuctemy ['BC;

8. Maxcumanvnoe oasnenue na I'BC, m. 3amaercss MakCUMAaJbHO JIOITY-
CTUMOE JaBjeHue B oOpaTHOM TpyOompoBozae Ha ['BC st KOHKpeTHOTO moTpedu-
tens. Ecnum mone He 3agaHoO, TO MO YMOJYAHHUIO HCHOJB3YETCS 3HAYEHUE U3
«HacTtporiku pacyeToB»;

9. Hanop nacoca 6 xoumype I'BC, m. 3anaercs npu HEOOXOIUMOCTH
HaIop MOBLICUTENBHOTO Hacoca B cucteme ['BC.

I'BC ¢ omkposimwim 6000pazbopom

[Torepu Hanopa B cucreme I'BC, m. 3agaercs BenuurHa NOTEPU HAopa B
CHUCTEME TrOopsSYero BOJOCHAOKEHHUS.

IIpy HanmuMy OUPKYJIALUOHHON JINHUU:

10. Jlona yupkynayuu om pacxooa na I'BC, %. 3amaercs n0Jjid LUPKYJIs-
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nuroHHoro pacxoja I'BC ot cpeaHedacoBOro pacxoja Wid CpeIHEN Harpy3ku Ha
I'BC B nponentax, nanpumep 10, 15, 20. Kak 3to caenats cmotrpure «Hactpoitku
pacueToB» PyKkoBOACTBa MOJIb30BATENIS;

11. Temnepamypa 600vl 6 yupx. konmype, °C. 3ajaercs Temrneparypa Bo-
16l B UpKysiiuoHHoM koHType I'BC. Ona Ha 5-10 °C Hmke, yeM TemmepaTtypa
BoJibl Ha I'BC, nanpumep 45, 50 °C.

I'BC ¢ 3axkpvimbim 6000pa360pom u 0OHOCMYNEHYAMOuU cXeMou

12. Konuuecmeo cexyuti TO I'BC I cmynens - yKa3bpIBa€TCsl KOJUYECTBO
ceKnuii TertooOMeHHoro amnmaparta 1o crynenn vHa ['BC, manpumep 1, 2, 3 u 1.1

13. Koauuwecmeo napann. epynn TO I'BC I cmynens - yKa3bIBaeTcsl KOJIH-
YeCTBO MapauIeIbHBIX TPYII TEII00OMeHHOTo anmnapata 1-oit ctynenu Ha ['BC;

14. Ilomepu nanopa 6 ooHoti cexyuu I cmynenu, m - yKa3blBatOTCs MOTEPU
Haropa B ogHoi cexuuu TO 1oii crynienn Ha 'BC, nanpumep 0.5, 1, 1.5 m Boj.cT;

15. Texywas memnepamypa xono0Hoti 600vi, °C- UCTIONB3YETCS IS TO-
BEPOYHOIO pacuera Juis 3akpbliToil cuctemsl 'BC. 3amaercs temmnepaTypa Xo0J01-
HOU (BOJOMPOBOAHOW) BOABI HA BXOJI€ 2 KOHTYpa HUKHEHN CTYIEHU;

16. bBanancoswiii kosgpgpuyuenm 3axp. I'BC - UCTIONB3YyETCS TIPU OMpeie-
JeHnHn OallaHCOBOW HArpy3KH B HalaJ0YHOM pacuere s 3akpbIThix cxem ['BC.
banancoBas Harpyska omnpenensieTcs: kak cpefusis Harpyska ' BC, ymHoxxeHHast Ha
OamancoBeiil kodhduiment. KoapduimeHT mo3BosseT Moab30BaTeN0 PEryIupo-
BaTh BEJIUYMHY HArpy3ku (M pacxoja), Ha KOTOPYIO MPOU3BOAUTCS Hayaaka. Eciu
3Ha4YCHHE TOJsI HE 3a/1aH0, pacdeT OepeT 3HaueHHe KoddduimeHta mo ymonada-
Huto: 1.15 nnst ogHOcTyneHyaToi cxemsl, 1.1 1151 IBYXCTyleHYaToOld CMENIaHHOM,
1.25 nnst AByXCTYINEHYATON MOCIE0BATEIbHOM.

Tlpu nanuuuu yupKyIAYUOHHOU TUHUU:

17. Jlona yupkynayuu om pacxooa na I'BC, %. 3amaercs 00y LHUPKYJIs-
nuoHHoro pacxoga ['BC ot cpenHeyacoBoro pacxoja Wid CpeAHEN Harpy3Ku Ha
I'BC B npouentax, Hanpumep 10, 15, 20. Kak sto cnenats, cmotpute «HacTtpoiiku
pacueToB» PykoBoJCTBa MOJIb30BATENS;

18. Temnepamypa 600wl 6 yupk. koumype, °C. 3agaercs TeMieparypa Bo-
Il B LUpKysiiioHHOM KoHType I'BC. Ona Ha 5-10 °C Huxe, yeM TeMiiepatypa
BoJbl HA ['BC, nanpumep 45, 50 °C.

Cucmema I'BC ¢ 3axpvimvim 6000pazdopom u 08yXcmyneHuamotl cxemou

19. Konuuecmeo cexyuii TO I'BC I cmynens. YKa3bIBa€TCs KOJIUYECTBO
ceKIui TertooOMeHHoro anrmapara 1ot ctynenu Ha ['BC, nanpumep 1, 2, 3 u 1.1

20. Konuuecmeo napann. epynn TO I'BC I cmynens. YKa3bIBa€TCsl KOJIU-
YeCTBO MapauIeNbHBIX TPYII TEII00OMEHHOTO anmapaTa 1oit crynenu Ha 'BC;

21. Ilomepu nanopa 6 oonou cexyuu I cmynenu, m. YKa3plBatOTCA NOTEPU
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Haropa B ogHoit cexkunu TO 1oii crynenn va 'BC, nanpumep 0.5, 1, 1.5 m Boa.cT;

22. Konuuwecmeo cexyuti TO I'BC Il cmynens. YKa3bIBaeTCsi KOJIUYECTBO
CeKIMi TermoooMeHHoro ammapara 2- oi crynenn Ha ['BC, manpumep 1, 2, 3 u
T.J;

23. Konuuecmeo napann. epynn TO I'BC Il cmynens. YKa3bIBa€TCsl KOJIH-
YeCTBO MapajuieNbHbIX IPYIII TEMJI000MEHHOTO annapara 2o crynenu Ha ['BC;

24. Ilomepu nanopa 6 ooHot cexyuu Il cmynenu, m. YKa3bIBalOTCS MOTE-
pu Hamopa B OHOM cexuuu 2-oi crynenu Ha I'BC, nanpumep 0.5, 1, 1.5 m Boa.cT;

25. Texywas memnepamypa xonoouou 6oowl, °C. Vcnonb3yercsa ajig mo-
BEPOYHOI0 pacuera Juis 3akpbliToil cuctemsl 'BC. 3amaercs temmnepaTypa Xo0J01-
HOU (BOJONPOBOAHOW) BOABI HA BXOJI€ 2 —Or0 KOHTYPA HUYKHEW CTYIECHH;

26. banaucossiii koaghpuyuenm 3axp. I'BC. Vcnionwzyercsl nmpu omnpee-
JeHuu 0anaHCOBOM HArpy3Kd B HaJIaJJOYHOM pacuere aisi 3akpbIThix cxeMm ['BC.
banancoBas Harpy3ka omnpenensercs Kak cpennss Harpyska [ BC, ymMHOXkeHHas Ha
OamancoBbiii k03 dunnent. KorhdumeHT mo3BosseT moab30BaTeNi0 PEryaIupo-
BaTh BEJIMYMHY HArpy3Kd (M pacxoaa) Ha KOTOPYIO NMPOM3BOAUTCS Hanaaka. Ecmu
3Ha4YeHHE TOJsI HE 3a/1aH0, pacdeT OepeT 3HayeHHe kKod(dduimMeHta mo ymonada-
Huto: 1.15 nnst ogHOocTyneHyaToi cxemsl, 1.1 1151 IBYXCTyIeHYaTONd CMENIaHHOM,
1.25 nns AByXCTyneHYaTON MOCIeI0BATEIbHOM.

lpu nanuuuu yupxyIAYUOHHOU TUHUU.

27. Jlona yuprynayuu om pacxooa na I'BC, %. 3amaercs 10 LHUPKYJIs-
nuoHHoro pacxoja I'BC ot cpeaHeyacoBOro pacxoja WM CpeHEW Harpy3ku Ha
I'BC B nponentax, Hanpumep 10, 15, 20. Kak 3to caenats cmorpure «Hactpoitku
pacueToB» PyKkoBOACTBa MOJIb30BaTENIS;

28. Temnepamypa 600vl 6 yupk. koumype, °C. 3agaercs TeMieparypa Bo-
16l B UpKysiiimoHHoM koHType I'BC. Ona Ha 5-10 °C Huke, yeM TemImeparypa
BoJibl Ha I'BC, nanpumep 45, 50 °C.

Jlnst moBepodHOro pacuera ¢ (aKTHUECKH YCTAaHOBJIEHHBIM OOOPYIOBaHUEM
clenyeT yKa3aTh CIeAYIONIY0 HHPOpMaLIUIO:

Yemanosnennvie watibvl 6 cucmeme 2opsiue2o 6000cHabI’ceHUs:

e JluameTp yCTaHOBJICHHOMN IUPKYISAIMOHHON maitosl Ha ' BC, MmMm. 3amaercs
3Ha4YeHUe JuaMeTpa (pakTuuecku ycTaHOBIeHHOH maionl Ha 'BC;

e KonnyecTBO ycTaHOBIEHHBIX HUPKYJISIMOHHBIX maitd Ha I'BC, mr. 3ana-
€TCsl KOJIMYECTBO yCTaHOBJICHHBIX man6 Ha ['BC;

e JluameTp yCTaHOBIEHHOW Iai0Obpl B mUpKymsuuoHHoW iuHuu ['BC, mMwm.
3amaercst 3HayeHWE AvaMeTpa (PAKTUYECKH YCTAaHOBJIEHHOW IIAWObl Ha
UUpKyJsiuuoHHou unauu ['BC;

* Konu4ecTBO yCTaHOBJICHHBIX IIaiid B 1upKysiiuonHon juHuu ['BC, mir.
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3amaercst KOJIMYECTBO YCTAHOBIICHHBIX A0 HA UPKYIISITUOHHOW TUHUN

I'BC.

JIJist pacyeToB CXeM ¢ TeIJI0OOOMEHHBIMH amnmnaparaMmy Mpy Pa3IudHBIX pe-
KUMax CleayeT 3a7aTh MapamMeTphl TEIUIOOOMEHHUKA Ha KaKOW-TO W3BECTHBIN pe-
xuM. PacueT cxem motpeOuTeneii ¢ nmapaieIbHbIM MOAKITIOYEHUEM TeTI000MEH-
Hrka Ha ['BC MO>KHO BBINOJIHATH Ha:

* XecTko 3amaHHBIC HCIIBITATETIHLHBIC MTAPAMETPHI, «3AIIUTHIE» B TPOTpaMME:
Ty =70, Ty, =30, a Ty u Ty, OepyTcst 110 3HAYCHUSAM XOJIOTHOW U TOPSUCH
BOJIbI, 3aJTaHHOM HA NCTOYHUKE;

* HcneiTaTenpHbIE MApaMETPhI, KOTOPHIE MMOJIB30BATEIh CaM MOXET 3a7aBaTh
Ha moTpedurene. ITO MOTYT OBITh KaK MPOEKTHBIE MapaMeTphl, TaK U Ia-
paMeTphl, U3MEpPEHHBIC TP WCIBITAHUU TETUIO0OOMEHHOro ammapara. Ilo-
npoOHee 00 MCTIBITATENhHBIX MapamMeTpax cM. «VIcmbITaTeNbHbIE TTapamMeT-
PBI TETIIOOOMEHHOTO armapaTa».

[Ipu 1EeHTpasbHOM pETyJUPOBAHUU OTIYCKa TEIJIOTHI MO COBMECTHOM
Harpy3Ke OTOIJICHHUS U TOPSYEro BOJOCHAOKEHHS (CKOPPEKTUPOBAHHBIA WMITU TIO-
BBIIICHHBIN TEMIEPaTypHBIH TpadUK) U OTCYTCTBUU aBTOMAaTHYECKUX yCTPOUCTB
PETYIMPOBAHUS JAPOCCETUPYIONTNE YCTPOUCTBA MM OaJaHCHPOBOYHBIC KITAllaHBI
JIOJKHBI YCTaHABIIMBATHCA HA AOOHEHTCKOM BBOJIE TIEpE]l TOYKOW 0TOOpa BOABI Ha
ropsiuee BOJOCHA0KEHUE M PEryJupoBaTh JBa BuAa Harpy3ku otoruieHue u ['BC.
Jlyist 3TOTO CeayeT yKa3aTh YCTAaHOBJICHHBIC MTAHOBI Ha BBOJIE:

29. Jluamemp waiidvl Ha 6600e Ha NOO. mp-0e, MM. 3aaeTCI TUAMETP
1aif0bI Ha BBOZIC Ha MOJIA0IIEM TPYyOOTIPOBOJIE;

30. Koauuecmeo waiib Ha 6600e Ha noO. mp-0e, wim. 3a1aeTcs KOJIUYe-
CTBO a0 Ha BBOJE Ha MOIAIOIIEM TPYyOOTIPOBOJIE;

31. Huamemp waiibvr Ha 6600e Ha obp. mp-Oe, MM. 3aAaeTCs TUAMETP
1aiiobl Ha BBOJIE HA OOpPaTHOM TPYOOTIPOBO/IE;

32. Konuuwecmso waiib6 Ha 6800e Ha 0Op. mp-Oe, wim. 3aqaeTCsl KoIude-
CTBO 11110 Ha BBOJIE HA OOpPATHOM TPYOOTIPOBOJIE.

5.7.3.6 Onucanue TOMOJOrHYeCKON CBA3ZHOCTH 00HEKTOB CHCTEMbI
TeIJIOCHAOKEHUSA

Marematnyeckas MOACIb MPEACTABISIET COOOW CBA3aHHBIN Tpad, Tae y3-
JamMu SIBISIIOTCST OOBEKTHI, a AyramMu rpada — y4acTKd TersioBou cetu. Kaxawiii
00BEKT MaTeMaTUYE€CKOW MOJIENIM OTHOCUTCA K ONpPEIEICHHOMY THUITY, XapaKTepH-
3YIOIIEMY JaHHYI0 MH)XXEHEPHYIO CE€Th, U UMEET PEKUMbI padOThl, COOTBETCTBYIO-
e ero GyHKIMOHAIBbHOMY Ha3HAYEHUIO.

[Ipu co3manum cnost TEIIOBOM (BOJOMPOBOIHOM, APOBOM, Ta30BOM) CETH
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yepe3 MEHIO 3aJauu CTPYKTypa cliosl co3aaeTcs apToMarnyecku. [lox ctpykrypoit
CETH TTOHMMAETCSI KOJIMYECTBO OOBEKTOB (y3JIOB) M CBsI3€H (Y4aCTKOB), MX YCIIOB-
HbIe 0003HaYEHUS, KOJIMYECTBO PEXKUMOB (DYHKIIMOHHUPOBAHUS KaXJA0T0 00BEKTa U
CTPYKTypa Tabaull (CEMaHTUYECKUX JAHHBIX), CBSI3aHHBIX C 3TUMU 00bEKTaMHU.

B ocHoBe matemaTrueckoil Moy ceTH aexut rpad. Kak uzsectHo, rpad
COCTOUT U3 Y3JIOB, COEIMHEHHBIX AyramMu. B m000# CeTM MOXKHO BBIACIUTH CBOU
HA0Op Y3JI0BBIX AJEMEHTOB U Ayr. Tak, B TEMIOCHA0XKEHUU Y3Jbl - 3TO UICTOYHUKH,
TEIUIOBbIE KamMepbl, MOTPEOUTENN, HACOCHBIE CTAHIIMM, 3allOpHasl apMarypa u T.1.,
a IyTH - TPyOOTIPOBOJIBI.

JIns ynaneHust TONbKO pe3yJbTara MOMCKa HAXKMUTE MPABYIO KHOIMKY MbI-
1 U BbIOEpUTE MYHKT «OTMEHHUTH PE3yNbTaT» 3TO MOXKHO CIENaTh TakkKe dyepes
MeHto Kapra|Tononorus|OTMeHUTh pe3yJibTar.

[[BET M CTUIb BBIAEIEHUS PE3YJIbTATOB TOMOJOTHUYECKOTO aHAIN3a MOXKHO
n3mMeHnTh B MeHto Cepsuc|llapamerpsl, paznen Kapra, HOBble mapaMeTpsbl 3a/1aiTe,
Ha)KaB Ha KHOIIKY «TOIOJIOTHYECKUE 3aIIPOCHI».

Ipumeyanue:

[locne momydeHus pesynbTrara TOMOJOTHYECKOW 3a1ayd OOBEKTHI, BBIJE-
JICHHBIE KPACHBIM I[BETOM, MOXHO JI00aBUTH B Tpymmy. /[ 3TOTO HAMO MICIKHYThH
paBOil KHOMKOW MBIIIK B JIIOOOM MECTE KapThl U B MOSIBUBILIEMCS KOHTEKCTHOM
MEHIO BBIOpaTh MYHKT «J[00aBUTH B».

5.7.4 Otnaaka 1 KaJIMOPOBKA 3JIEKTPOHHOU MOIeJIH

JIJist IpOBEepKHU MPaBUILHOCTH HAHECEHHUs CXEMbl TEIJIOBOM CeTH HEeoOXo-
JMMO TPOU3BECTU IPOBEPKY €€ CBA3HOCTHU, JJISl ONPEAEIICHUS BCE JH Y3Jbl U
YYaCTKHU CBsI3aHbl MEXIy coOoi. [IpoBepky MOXKHO MPOU3BOIUTH KaK JIJIsl TIOJHO-
CTBhKO HAHECEHHOM CETH, TAK U JIJI1 TOTOBBIX €€ YaCTEH.

J11s1 IpOBEPKH HAZIO:

1. CnemaTh aKTUBHBIM CJIOH TEINIOBOU CETH;

2. Ha nanenu HaBUranuu Haxatb «[louck mytu»;

3. JIeBoil kJIaBUILIEH MBIIIN YCTAHOBUTH (hJIaXKOK Ha JHOOOM OOBEKTE Tem-
JIOBOM CE€TH (KpOME yYaCTKOB);

4. Haxxatp mpaBylO0 KJIABHIIY MBIIIM W B TOSBUBIIEMCS MEHIO BBIOpaTh
nyHKT «Haitn cBsizanHbie». Bce HalineHHbIE OOBEKTHI CETH, B COOTBETCTBUU C
BBEIOPAHHBIM ITYHKTOM MEHIO TTOMCKA, OKPACSITCS B KPACHBIH IIBET.

S. 1151 OTMEHBI pe3yJIbTaTOB MTOMCKA HaxkaTh «OTMEHA Iy TH».

Mo>XHO HaliTH BCe CBSI3aHHBIE OOBEKTHI CETH MO HAIIPABJICHUIO OT y3ja, Ha
KOTOPOM ObLT yCTaHOBJIEH (hJIaKOK, WM MPOTUB HAMPABIIEHUS, JI 3TOTO B MEHIO
BbIOpaTh NMyHKT «HalTu cBsi3aHHBIE MO HampaBlieHUIO» uiu «HailTu cBs3aHHBIE
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MIPOTHB HAIIPABJIEHUS».

Cnenyer y4duThiBaTh, YTO HAINpPaBIEHUE YYaCTKA OMpPEAEISAETCA MPU €ro
BBOJIE, TO €CTh HAMpaBJIEHUE y4acTKa Oy/IeT OT HAaYaJIbHOW TOYKH BBOJIa K KOHEY-
HOl Touke. Takke MOkHO «HalTh HecBs3aHHBIE OOBEKTHI». JJISI TOMCKa KOJIell
TEIJIOBOM CETH BHIOpaTh B MEHIO NMyHKT «HalTu konblia». Bee HaliieHHbIe 00BEeK-
Thl CE€TH, B COOTBETCTBUU C BBIOPAHHBIM ITYHKTOM MEHIO IOMCKA, OKpAacATCs B
KPaCHBIN 1BET.

B cucreme mMeeTcs BO3MOXKHOCTb y CETH, KOTOpas MOCTPOEHA MO THILY
rpada (Hampumep WHXEHEPHAsI WM JOPOKHAS CETh) MPOBEPUTH CBSI3aHHOCTH dJIe-
MEHTOB JJISI YKa3aHHBIX y3JI0B. ¥Y3JIbl YKa3bIBAIOTCS ITyTEM PACCTAHOBKH (PJIA’KKOB.

JIns1 HaX O IeHUS CBA3AHHBIX WJIM HECBSI3aHHBIX AJIEMEHTBI CETU HAZIO:

6. Cnenath akTUBHBIM CJIOH, /111 KOTOPOTO OYIyT UCKAThCS CBSI3AHHbBIE WU
HECBSI3aHHBIE DJIEMEHTHI CETH

7. BeiOpaTh peXUM YCTAaHOBKH (PJ1aros.

8. llenkHyTh MBIIIBIO MO JIOOOMY Y31y (B JaHHON TOUYKE YCTaHOBUTCS
KpacHbIN (IaKOoK).

9. B mobom MecTe KapThl MIETKHYTh MPABOW KHOMKOW MBIIIN, B TOSBUB-
IIeMCsl KOHTEKCTHOM OKHE BBIOMpAaTh MyHKT «HaiTh CcBs3aHHBIC» WM BHIOpATH
nyHKT riaaBHoro meHio Kapra|Tononorusi|Halitu cBsizannsie. [lpu BbiOOpe MyHK-
TOB «HaWTu cCBsi3aHHBIE MO HAIpaBJICHUIO» WIM «HaWTu CBsI3aHHBIE NPOTHUB
HaIpaBJeHUs» MOUCK OYIET OCYIIECTBIATHCS IO HAIMPAaBICHUIO YYacTKOB (1O
CTpeNKaM) WJIM COOTBETCTBEHHO MpoTuB. IIpu BriOOpe nmyHkTa «Haiitn HecBs3aH-
HbIe» OYAYT BBIJEICHBI T€ O0BEKTHI, KOTOPhIE HE CBSI3aHBI C YKa3aHHBIM (Jarom
00BEKTOM.

B pe3ynbpTare Bce y4yacTKH CETH, CBSI3AHHBIC WJIM HE CBA3AaHHBIE C Y3JIaMH,
OTMEUYEHHBIMU (hJ1aramMu, OKpacaTcsi KpaCHbIM LIBETOM.

YtoOsl ynanuTh NOCHEIHUIN, HEBEPHO MOCTABIEHHBIN (pyiar, HaKMUTE Mpa-
BYIO KHOIKY MBI, U B KOHTEKCTHOM MEHIO BbIOEpHUTE MYHKT «OTMEHUTH IO-
cienHuii  ¢nar»  WIM  BblOepuTe  MYHKT  TJaBHoro  MeHro  Kap-
ta|Tonmonorusi|OTMEeHUTH TTOCTeTHMIN (Iiar.

Jlnst ynanenust Bcex (hJakKKOB HaXXMUTE MPaBYIO KHOIMKY MBIIIH, U B KOH-
TEKCTHOM OKHE BbIOepUTE MYHKT «OTMEHUTH (hJIarv» WM BHIOEPHUTE MTyHKT MEHIO
Kapra|Tononorus|OtMenuts ¢aru.

JlanHbie A1 KaauOpPOBKHM TEIUJIOBBIX CETEW TEIIOCHA0XKAIOIIMMHU OpraHu-
3alUsIMU TTPEIOCTABIIEHBI HE ObLIH.
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5.7.5 PacyeTnl CymieCTBYHOIIMX THAPABJIUYECKUX PEKUMOB
HMPKYJIANNH TEIJIOHOCUTEJIS

B xauecTBe HCXOAHBIX NAHHBIX IS JIEKTPOHHOW MOJIENIA UCIIOJIb30BAIUCH
JAaHHBIE TPEJOCTaBIsIEMbl TEIJIOCHAOXKAIOMKUMK opraHuzauusmu. [Ipu anamuze
nanaeix 3A0 TCK B paspese Harpy3ok oOHApY>KEHBI HE COOTBETCTBHUS 3HAUCHHIA
MEXIy TOTpeOUTEsIMU U (HaKTHIECKUMU TIapaMeTpaMu TEIIoBOW ceTu. JlaHHas
cuTyanusi 0OBSCHIETCS TEM, UYTO B MPOIECCE PEOPTaHU3AIMN CUCTEM TETUIOCHA0-
XeHus (repeaadn TeroBbiX cerer 2 koutypa TOL] BorkuHckoro 3aBoga or MVYII
«KTC» x 3A0 TCK) undopmarus mo noJxkII0OYeHHBIM Harpy3kaM ycrapesna, 1 Ha
tekymuii MmomeHT (2017 ron) akryanusupyercs padorHukamu 3A0 TCK. Bcenen-
CTBHE ITOT0 THAPABIMYECKUM pacueT cUcTeMbl TerocHaOxkeHus TOL[ BoTkun-
CKOT'0 3aBOJIa HE JOCTOBEPEH B BHJY HE KOPPEKTHOCTH MCXOIHBIX TAHHBIX U pac-
XOJIUTCS C HKCILUTYaTallMOHHBIMU TAHHBIMU 110 TETIOBBIM CETSIM.

[IpenBaputenbHblii aHAIW3 TUJIPABIMYECKUX pACUETOB HAa OCHOBAaHUU
MPEJOCTAaBIECHHBIX JTaHHBIX CBUAECTENBCTBYET O JIOCTATOYHON MPOIYCKHOH CIO-
COOHOCTH CYUIECTBYIOUIUX MarucTpajied MpHu TEKYIIEeM YPOBHE MOAKIOYEHHBIX
TEIUIOBBIX HArpy30K.

Pabouas cxema cobpana cieAyomuM 00pa3oM: BCe 3aJIBHXKKHU 10 MyTH CJie-
JIOBaHUA TeIuioHocuTeNsl HaxoasaTcs B nojioxkeHnnn «OTKPBITO» cornacHo cymie-
CTBYIOIIIEH paboueld cxeme CHUCTEMBbI TerulocHaOxkeHusl. CEeKIMOHUPYIOIIHE 3a-
NBHKKK HaxoasTcs B nosoxkeHnn «OTKPBITO», nepeMbluku B MOJIOKEHUU «3A-
KPBITO».

B snextponHoit Mogenu cuctemsl TemiocHadkenuss MO «[opoa Bot-

KUHCK» Y P uMerorcs ciieayrommue con’:

1. Cnoit «Rel_Vot».Cnoit penbeda, TOCTPOCHHBIM HAa OCHOBAaHUHU KapT
«l'enmtad 250 m». JlaHHBIN cioil HEOOXOaUM sl UHPOPMUPOBAHUS O
re0/Ie3UYECKUX OTMETKAX.

2. Cnou «Rosriesr_Map». Jlanublii coii M03BOJSIET OTOOPAa3UTh CIIyTHUKO-
BYIO KapTy ropojia JJis aKTyaJIbHOTO MNpPEICTaBICHUS OOBEKTOB, JOPOT,
coopykennii u T.1. HuHbopmarmms mnpenoctaBieHa «Pocpeectp PD»
(caumku ESRI). Jlns oto6pakenus TpedyeTcs MoJaKIroYeHre K cetu Inter-
net.

3. Cnout «Yandex_Sheme». J|aHHBIM CIIONM TaKK€ MOXKHO MCIIOJIb30BaTh B
KadeCTBE MOJJIOKKH JJISI CHCTEMBbI TerutocHaOxenusi. [lo3Bomsier oToOpa-
3UTh YJUIIBI, HOMEpPa IOMOB, HAMMEHOBAaHUS O0BEKTOB. {7151 0TOOpakeHMs

2 Hasanms cioeB MOKeT HE3HAUUTEITHHO OTINYIATHCS.
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TpeOyercst moakimtodeHne k cetu Internet.UHdopmanmst mpemocraBieHa
000 «Sunexc»

4. Cnou «Google_map». JlanubIii CJION TakXK€ MOKHO HMCIOJIB30BaTh B Kaue-
CTBE MOJJIOKKHU JJII CUCTEMbI TeruiocHaOxeHus. [lo3BossieT 0ToOpa3uTh
CIIyTHUKOBYIO KapTy TOpoJia JUlsl aKTyaJIbHOTO MPEJCTaBIECHUs 0ObEKTOB,
nopor, coopyxeHuit. J[yi1 otoOpaxenus: Tpedyercs MOJKIIOUEHUE K CETH
Internet. Mudopmanus npenocrarieHa «Google».

5. Cnou «Termo_Vot_33» conepxut cymiectBytome Ha 2017T. BoasiHbIE
TEIJIOBBIE CETH, pacueT MPOM3BEICH Ha 3UMHUI pexum -33 °C.

6. Cnoni «Steam_Vot»conepxut cyuectpyronme Ha 2017r. nmapoBbie ceTw,
pacdeT mpou3BeeH Ha 3uMHHIA pesxkum -33 °C.

[Tpu npoBeieHrr pacyeToB OB MPUHSATHI CAEAYIOIIUE TOMYIECHUS:

1. Bo eéxknaoxke «Tennoevie cemu:

Bxitouena koMreHcalusi TEIUIOBBIX MOTEPh PACXOJIOM JUIsl BCEX MOTpeduTe-
Jei, kpome Tex, kotopbie pacnosiokensl mocae L[TII. Koaddunment namenenus
pacxona BeiOpaHn 2. B cimyuae, xorma temonotpebistomue yctanoBku (I[TTI, xo-
HEYHBIA MOTPEOUTENh) CIPOSKTHPOBAHBI HA TOT K€ TEeMIEPATYPHBIA rpaduK, 4TO
U WCTOYHUK TEIUIOCHAOKEHMsI, MPOUCXOAUT HEIOTPEB, MOCKOJbKY TeMIeparypa
BOJbI HEM30EKHO MAJAeT B TEIJIOCETAX. TakuM 00pa3om, Mmporpamma Mo3BOJIIET
CMOJEIUPOBATh KOMIIEHCALIMIO JAHHBIX MOTEPb.

2. Bo eéxnaoke «llomepu nanopa»:

e Pacyer rumpaBianueckux mnotepb mo Gopmyne Anprinryins. JJaHHBIM BHIOOD
OCHOBaH Ha aHaJIN3€ PEKUMOB TeUeHUS (TypOyJIEeHTHBIN, IEPEXOTHBIN).

e 3amac Hamopa Ha 3alOJIHEHHUE CUCTEMbI MPHU HAJAQJ0YHOM pacueTe HeoOXo-
JUMO BBIOMpATh paBHBIM 8 M, MPHU MOBEPOYHBIX pacyeTax 5 M. B mepBom
Clly4yae Hamop BBIOMpAeTcs € 3amacoM, MOCKOJIbKY M30BITOYHBIA HAIOp MPHU
HAJIaJOYHOM pacueTe racUTCs COIUIOM 3JIEBATOpa WM IIAHOOW, KOTOpbIE
Jlajiee 3alMChIBAIOTCA B MCXOJIHBIE TAHHBIE I TOBEPOUYHOTo pacuera. [lpu
3TOM MOBEPOYHBIN pacyeT MPOU3BOAUTCSA HA TEKYIIHE PEKUMBI paOOTHI TEM-
JIOCETH, COOTBETCTBEHHO, HAIIOPBI MOT'YT OTJINYATHCS B MEHBILIYIO CTOPOHY.

e MakcumanabHO JOMYCTUMOE JaBJICHHE B 0OOPATHOM TPyOONpPOBOJAE BHIOPAHO
60 M. /laHHOE OrpaHMuYeHHEe PEKOMEHAYETCs CIpaBOYHON MH(pOpMaIMel 1mo
IIPOEKTUPOBAHMIO TEIJIOCETEN.

e MuHuMaNbHbIE JUAMETPHI COIUIa M IIAi0 BBHIOpaHBI 2 MM, MOCKOJBKY Yy
OOJIBIIMHCTBA MOTpeOuTeNel HAOMIOAAeTCs CYIIECTBEHHbI M30BITOK Tepe-
1aja JaBJICHHUS B TOUKE MOJAKIOYEHHUS, U THAPABINYECKAs YBSI3Ka MPU UHBIX
napaMeTpax APOCCEMPYIOLIUX YCTPOWCTB HEBO3MOXKHA.

3. Bo ¢éxnaoxe «Hcxoonvie oannvie»:
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e BxuroyeHa onuus pacyera y4acTKOB € JJIMHOM MEHee | M [0 yMOJIYaHHUIO.
[Ipu MoENMPOBaHUM TEINIOBOW CETU BO3HUKAIOT YYaCTKU €AUHUYHOMN JJIH-
HBbI (OT 3aABMKKH 10 TOYKH BPE3KH, OT OTBOJA A0 OIyCKa B 3€MIJII0, OT BBOJA
B 3/IaHH€ JI0 KaXJ0ro rnotpedurens). JlaHHble y4acTKU HE MPEACTABIISIIOT
3HAYEHMsI 1711 TUIPABIMYECKOTO pacuera, AJisi SKOHOMUU BpeMeHU UHpop-
Mall¥si IO HUM HE 3arOJIHIETCS, a IPU pacuyeTe NporpaMmma UCIoIb3yeT
CTaHJlapTHbIE BelnuuHbl (yaenbHoe conpotusienue 0 [1a/m, ckopocTs BOABI
IpPEeHeOPEKUMO Masas).

* TumnoBbie OOBEKTHI JIs1 y4acTKOB 6; 14.

4.Bo sxnaoke «Ymeuku»:

e Jlons yreuek u3 ternoBoit cetu 0,25 %. [Ipu naHHOM 3HaUYE€HUU pacyeTHasl

MOJIIMUTKA COOTBETCTBYET MpenocTaBieHHoi nudopmarmu TIL.

Honsa yreuek u3 cuctembl TeruonoTpednenuss 0 %. Ilpunumaem, yto cucrema
OTOIUJIEHUS TOTpeOuTeNnei u TeroooMennoe ooopynosanue [[TII ucnpaBHsI.
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HPUJIOXKEHUSA

A. PykoBoACTBO omeparopa IO IOJb30BaHUIO 3JIEKTPOHHON MOJAEIBI0 CHUCTEMBI
teruiocHabxenuss MO «["opon Botkunck» YP Y amyptckoit Pecy6nuku.
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AHHOTAIUA

B nanHOM MOKyMEHTE NPUBEIEHO PYKOBOJCTBO OIEpaTopa MO MPUMEHEHUIO
U 3KcmuryaTauuu nporpammel «ZuluThermo 7.0», npeaHa3Ha4eHHON NI UHXKEHEP-
HO-TEXHUYECKOIO IEPCOHANA, BBINOJIHSIOMIETO TEIUIO-TUAPABINYECKUX PACUETHI
CUCTEM TETUIOCHAOKCHMUSI.

B nanHOM mporpamMmMHOM JOKYMEHTE, B pasnene «Ha3nauenue nporpammbi»
yYKa3aHbl CBEACHMSI O HAa3HAYCHHH MpOTrpamMMmbl U MH(GOpMaLWs, AOCTATOYHAS AJIs
MOHUMAaHUS (PYHKUUN IPOrPaMMBI U €€ SKCILTyaTalllH.

B paznene «YcnoBus BBINONTHEHUS MPOrPaMMBbl» yKa3aHbI YCIOBHUSA, HEOOXO-
JUMBIE JUIS BBIIOJIHEHUS IPOrpaMMbl (MUHUMAJIbHBIA COCTaB alllapaTHbIX U IpPO-
IPAMMHBIX CPEJICTB U T.II.).

B nanHOM IporpaMMHOM JOKYMEHTE, B pasjeiie «BrloaHeHne nporpaMmMa»
yKa3zaHa MocleoBaTeNIbHOCTh JEHCTBUI omeparopa, 00eCneurBarolUX pacyeT, 3a-
MYCK, BBIMOJHEHUE M 3aBEPILICHHUE MPOrpamMMbl, TPUBEACHO OMHCaHUE (PYHKIUH,
¢dbopmaTa U BO3MOXKHBIX BapHaHTOB KOMaHJ, C MOMOIIbIO KOTOPBIX OMNEPATOP OCY-
HIECTBIISIET 3arpy3Ky U YIIPABIIAECT BBIIOJIHEHUEM IPOTPAMMBI, a TAK)KE OTBETHI IIPO-
IpaMMbl Ha 3TH KOMaH/bI.

B paznene «CooOiiienus oneparopy» MPUBEAEHBI TEKCTHI COOOIIEHH O BO3-
MOHBIX OIIMOKAX, BBIIABAEMBIX B XOJI€ BBINIOJHEHHSI MPOrPaMMBbl, OIMHCAHUE HX
COZIEP’KaHMS U COOTBETCTBYIOIIME JIEMCTBHUSI OIIEpaTOpa.

Odopmienne nporpaMMHOro JTOKyMeHTa «PykoBoacTBO omepaTopa» Mpous3-
Beneno no tpedoBanmsm ECIT] (I'OCT 19.101-77 [1], TOCT 19.103-77 [2], TOCT
19.104-78*[3], 'OCT 19.105-78*[4], 'OCT 19.106-78*[5], TOCT 19.505-79*[6],
I'OCT 19.604-78*[7]).

B cBs3u ¢ Ttem, uto cucteMa Zulu NOCTOSIHHO COBEPILIECHCTBYETCS, TaHHOE
OMKMCAHUE MOXKET ObITh HEMOJHBIM WIIM B OTIEIBHBIX MYHKTAX PACXOAMUTHCS C
TE€M, YTO MOJb30BATENIb BUAWT HA JKpaHe. B 3TOM ciydae pekOMEHIyeTcs Mpo-
CMaTpuUBaTh CIPABKy I10 BBIOPAHHOW KOMaH/E€ HEMOCPEJCTBEHHO B CHCTEME
(HaxxaTh kHONKY CrmpaBka BhIOpaHHOro quaiora wid B MeHio CnpaBka BbIOpaTh
nyHkT Crnpaska no Zulu).
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1. Ha3znaveHnue nporpamMmmabli

1.1. @DyHKHHOHAJbHOE HA3HAYEHHE NMPOrPAMMbI

[Mporpammubiii Moayss ZuluThermo™ mpeaHasHaueH Al BBITOJHEHHS WH-
’KEHEPHBIX PACYETOB CUCTEM LIEHTPAIN30BAHHOTO TETNIOCHAOKEHHUS.

1.2. DkcmayaTanMOHHOE HA3HAYEHHE MPOTrPaMMBbI

1.2.1. OcHoBoii  mporpammHoro  komiiekca ZuluThermo™  aBnsiercs
reorpaduueckass uHpopmarmonHas cucrtema (I'MC) Zulu™ . Ilpu nomomu I'MC
MO>KHO CO3/1aTh KapTy ropojia (HaCEeJEHHOTO MyHKTa) U HAHECTU HA HEE TEIUIOBbIE
cetu. [Iporpammusiii komiuieke ZuluThermo ™ mo3BossieT pacCUUTHIBATH CUCTEMBI
LEHTPATU30BaHHOTO TEIMIOCHA0KEHHUSI OOJIBIIIOro 00beMa U 000U CI0KHOCTH.

1.2.2. Pacuetry noasiexaT TyIMKOBBIE U KOJIBLIEBBIE CETU (KOJIMYECTBO KOJIEL] B
CETH HEOTPAHMYEHHO), & TAKXKE JIBYX, TPEX, YETHIPEXTPYOHbIE WJIM MHOTOTPYOHbIE
CHUCTEMBI TEIJIOCHA0KEHHS, B TOM YHCJIE€ C TIOBBICUTEILHBIMU HAaCOCHBIMHU
CTAHLUMSIMU M JPOCCEIHUPYIOIIMMHU YCTPONCTBaMH, pabOTalOMIMe OT OJHOTO WU
HECKOJIbKUX HCTOYHHUKOB.

1.2.3. [IporpamMmma mpeAycMaTpUBAET BBIMNOJHEHUE TEIJIOTUIPABINYECKOTO
pacyeta CHCTEMBI LEHTPAIU30BAHHOTO  TEIJIOCHAOKEHUS C MOTPEOUTEISIMHU,
MOJKJIFOUEHHBIMA K TEIUJIOBOM CETH MO paziuyHbiM cxeMaM. Mcnomb3yrorcs 32
CXEMHBIX PEeIlIeHUsI MOJKIIIOUEHUs MoTpeduTesel, a Takke 29 cxeM NpUcoeAUHEHHUS
I[ITII. BelmenpuBeaeHHbIE CXEMbl IMOJKIIOUECHUS TOTpeduTeneld moapoOHO
paccMaTpUBAOTCA B COOTBETCTBYIOIIMX pa3liefiax: CM. pasnell «PacueTHble cXeMbl
NPUCOEAMHEHUS] AO0OHEHTCKMX BBOJOB (CHUCTEM OTOIUICHMS, BEHTHWIALMU MU
ropsiuero BOJOCHAOXEHHUsS) K TEIUIOBOM CeTh», cTp. 268 u paszmen «PacuerHbie
CXEMbl MPUCOEAUHEHUS LIEHTPAIbHBIX TEIUIOBBIX MMYHKTOB K TEIIOBOM CETH», CTP.
2779 (Tom 2 IIpunoxenne A. PykoBOACTBO MOJb30BATEINS).

1.2.4. Pacuer cucTteM TEIIOCHAOKEHUS MOXKET MPOU3BOIUTHCS C YUYETOM
YT€UeK W3 TETUIOBOM CETH U CHCTEM TEIUIOTOTPEOICHNS, a TAKKE TETUIOBBIX MOTEPh
B TpyOOmpOBOJaxX TEIUIOBOW CeTH. Pacyer TEmIoBBIX MOTEPh BemETCS JUOO IO
HOPMATHUBHBIM MOTEPSIM, TUOO TI0 (PAKTUIECKOMY COCTOSTHHIO H30JISIINN.

1.2.5. Pe3ynpTatel pacyeToB MOTYT OBbITH SKcropTHpoBansl B MS Excel,
HarJISIIHO ~ TPEACTaBI€Hbl € MOMONIIBIO  TEMAaTUYECKOM  pacKpacku U
npe3oMeTpudeckux rpapukoB. Kaprorpaduueckuit marepuan M cxema TEIMIOBBIX
ceTell MOXeT ObITb OoopMieHa B BUJE JOKYMEHTa C HCIOJIb30BAHUEM MaKeTa
neyaT.

1.3. CocraB ¢pyHkumii (pac4eTron)

1.3.1. IToBepounslii pacuet (cM. pazaen 2.4.3 «[loBepouHblid pacyeT TEMI0BOM
cet» Tom 2 Ilpunoxenue A K 31€KTpPOHHON MoJenH. PykoBOoACTBO MOJIb30BaTeds,

ctp.12).

AHO «llentp sneprocoepexxenus YP»
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1.3.2. Pacuer TemmneparypHoro rpaduka (cMm. pazgen 2.4.5 «Pacuer
temrneparypHoro rpaduka» Tom 2 IlpunoxkeHue A K SJIEKTPOHHON MOJIEIH.
PykoBoacTBO nosb3oBaress, cTp.13).

1.3.3. Tloctpoenne mwe3omeTpuueckoro rpadpuka (cm. pasmen 2.4.6
«[Ipe3omerpuuecknit rpapux» Tom 2 [lpunoxkenume A K 3IEKTPOHHONW MOJEIH.
PykoBojicTBO nonb3oBarens, ctp.13).

1.3.4. Kommyraumonsnsle 3amaun (cM. pazgen 2.4.7 «KommyTraunoHHbIE
3amaun» Tom 2 IlpunoxeHume A K DJIEKTpOHHOM Mojaenu. PykoBoacTBo
MoJb30Bates, cTp.14).

1.3.1. IloBepouHBbIH pacyeT TEILIOBOM CeTH

[{enpr0 MOBEPOYHOIO pacueTa SABISETCS onpeesieHne GakTHIECKUX Pacxoi0B
TETUIOHOCUTENISI Ha y4acTKax TEIUIOBOW CETH W y MOTpeOuTeNel, a Takxke Kojaude-
CTBa TEIUIOBOM SHEPruH, MOJTydyaeMor MOTpeOUTENIeM IPU  3aJaHHOW TeMIepaType
BOJIbI B TTOJIAIOIIEM TPYOOIIPOBO/IE U paclojaracMoM Harope Ha UCTOYHHUKE.

Co3nmanHasg MaTeMaTHUecKass UMHUTAIMOHHAs MOJIEIb CUCTEMBI TEIJIOCHA0MXKe-
HUSI, CIIyXamas Uil PEIIeHHs] MNOBEPOYHOM 3aJauyu, IO3BOJSET AHAIM3UPOBATH
TUAPABINYECKANA W TEIUIOBOW PEXUM padOThl, a TaKKe MPOTHO3UPOBATH U3MEHE-
HUE TeMIIEpaTypbl BHYTPEHHETO BO3/lyXa Yy MoTpeduTeneit. PacyeTst MOTYT IPOBOINTH-
C TIPU PA3JIMYHBIX HCXOAHBIX TAHHBIX, B TOM YUCJIE aBAPUNHBIX CUTYaAlLUSIX, HAIIPU-
Mep, OTKIIFOUEHUU OTICJIbHBIX YYAaCTKOB TEIJIOBOM CETH, MEpeaayd BOJAbI U TEILIO-
BOM SHEPIHH OT OJHOT0 UCTOYHHUKA K APYTOMY IO OJJHOMY W3 TPYOONPOBOJOB H T..
B kadecTBe TEMJIOHOCHUTENSI MOXKET HCIOJIB30BAaThCS BOJA, aHTU(DPU3 WM ITH-
JICHTJINKOJIb.

Pacuér TennoBbIX ceTer MOKHO ITPOBOJIUTH C YUETOM:

« yTEUeK U3 TEIJIOBOU CETU U CUCTEM TEIUIONOTPEOICHUS;

« TEIUIOBBIX MTOTEPH B TPYOONPOBOaX TEINIOBOM CETH;

« (aKTUYECKH YCTAHOBJICHHOTO O0OpyJOBaHHS Ha a0OOHEHTCKUX BBOJAX MU
TEIIOBBIX CETSX.

[ToBepouHBIN pacyeT MO3BOJSET PACCUUTATH JIFOOYIO aBApPHIO HA TPYOOIIPOBO-
JaxX TEIJIOBOW CETH M UCTOYHHMKE TeIIoCHAOXKeHus. B pesynbraTe pacuera ompeje-
JISTIOTCSL pacXo/Ibl ¥ TIOTEPH HAropa B TPyOOIPOBOIaX, HATIOPHI B y3JaX CETH, B TOM
YUCJIE pacnoJiaraéMble Harophl y MOTPEOUTENEH, TeMIIepaTypa TEIIOHOCUTEIIS B y3-
Jax ceTH (IPU y4YeTe TEIUIOBBIX IOTEPb), TEMIIEPATYPHl BHYTPEHHETO BO3]yXa Y
noTpeOuTesnel, pacxoabpl U TeMIEPaTyphbl BOJBI HA BXOJIE€ U BBIXOJIC B KAXKIYHO CH-
cteMy TeronoTpeOaeHus. [Ipu pabore HECKONBKUX HMCTOYHHUKOB Ha OJHY CETh
ONPEACNAETCS PACHPEACICHUE BOJBI M TEIUIOBOM YHEPIUU MEXAY HCTOUYHUKAMM.
[TogBoauTcst GanaHc Mo BOJIE U OTHYIICHHONW TEIJIOBOM AHEPTHEl MEXIy UCTOYHH-
KOM M notpedutensiMu. OnpenenstoTcs: 30HbI BIUSHUS HCTOYHUKOB Ha CETh.

AHO «llentp sneprocoepexxenus YP»
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1.3.2. Pacuer TemneparypHoro rpaguka

Llenbio pacueTa gBIsSETCA ONpeAeTIeHne MUHUMAIbHO HEOOXOAUMOM TemIepa-
Typbl TETJIOHOCHUTENSI HA BBIXOAE W3 MCTOYHHMKA JJIsi OOECreueHHUs] y BbIOPaAHHOTO
noTpeduTeNst TeMIepaTypbl BHYTPEHHETO BO3AyXa HE HIDKE pacdeTHou. Temmepa-
TYpHBII TpaduK CTPOUTCS il OTONMUTENBHOro mnepuona ¢ uHTEepBaioMm B 1 °C
(puc.1.1).

[IpenycMoTpeHa BO3MOKHOCTD 3a/IaHUsI TEMIIEpaTypbl CPEe3KH rpaduka U KOM-
MEHCAIlUN HEJOOTITyCKA TEIJIOBOM 3HEPIHU B 3TOT NEPUOJ BPEMEHHU 3a CUET YBEJHU-
YEeHUS PACXOa CETEBOM BOJABI OT UCTOYHHKA.

(”I-'
- J—
(- _.;//'
o ) T
3 _—
= —}-m
3| _—
= —
= -
"__; — ____._._—-—-—'—'_H_—'_'—_._'—’_——'_'
p —
[ e —
= //_’—,'
= —_—
[ ="
O
=
CF]
. : f T

Temneparypa Hapy:KHero Bozayxa, °C |

TemrepaTypa BOAEI B IToaaiolmeM TpyGonporoae, “C
——— TemmepaTtypa BOABI B 0OpaTHOM TpyGomnporoae, “C
Temmeparypa BO3AYXaA B MTOMEUIeHMH, “C

Puc.1.1

1.3.3. IIbe3oMeTpuYecKuii rpaguk

Llenpto mocTpoeHus mbe3oMeTpuueckoro rpaduka (puc.l.2) sBusercs
HarjsiiHasl WIUTIOCTpALMsl pe3yJbTaToOB TUAPABIMYECKOrO pacyera (Hajlago4HOoro,
IIOBEPOYHOI0, KOHCTpYKTOpcKoro). Hactpolika rpaduka 3amaercs I0JIb30BaTENIEM,
IIPYU ATOM Ha DKPaH MOXKET BbIBOAUTHCS:

- JINHUS JAABJICHUS B [TOJAIOLEM TPYOOIIPOBO/IE;

- JINHUS JAABJICHUS B 0OpaTHOM TPYyOOIPOBO/IE;

« JINHUS IOBEPXHOCTH 3EMIIN;

- JINHUA TIOTEPh HANOpa Ha I1anoe;

« BBICOTA 3aHMUS;

« JIMHUS BCKUIIAHUS;

« JIMHUS CTaTUYECKOrO HAIopa.

AHO «llentp sneprocoepexxenus YP»
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Hanco 8 ol FoEtT b= 27626 20774 28017 30.404 31.228
Tpyfonpenogs, M
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Puc.1.2

B Tabnwie mox rpagukoM BBIBOASTCS JUTSI KaXIOTO y3Jia CeTH HauMCHOBaHHE,
reo/Ie3MUecKasi OTMETKA, BBICOTA TIOTPEOUTEIIS, HAOPhl B IOJAIONIEM M OOpAaTHOM
TpyOOTIpOBOAaX, BEIMUMHA IPOCCEINPYEMOTO HArlopa Ha Imaibdax y morpeduresnei,
MIOTEPH HAIopa M0 Y4aCTKaM TETIOBOM CETH, CKOPOCTH JIBM)KEHHS BOJIBI HA Y4aCTKaX
TETUIOBOM ceTu U T.1. KomruecTBo BRIBOIMMOM 110/] rpadukoM nHGOpMAIIUU HacTpa-
MBACTCS TOJIB30BATEIIEM.

1.3.4. KomMmyTanmoHHbIE 321241

KoMmMmyTanmoHnHbsle 3agaud NpeaHa3HAYeHbl JUIsl aHAIW3a U3MEHEHUW BCIIEH-
CTBUE OTKJIIOYEHHUS 3a/BM)KEK WIM YYacTKOB CETH. B pe3ysbTaTe BBINOIHEHUS
KOMMYTAIlMOHHOM 3a/1a4ll ONPEIENAIOTCS OOBEKThI, MOMABIINE MOJ OTKIIOYCHHE.
[Ipu 3TOM MPOM3BOAUTCS pacueT OOBEMOB BOJBI, KOTOPbIE BO3MOXHO MPUIETCS
CIUBaTh U3 TPYOOIIPOBOJOB TEIUIOBOW CETH U CUCTEM TeIulonoTpedieHus. Pesyins-
TaThl pacyeTra OTOOpa)XaroTcs Ha KapTe B BUJE TEMAaTW4YECKOM pacKpacKu OTKIIIO-
YEHHBIX YYaCTKOB M MOTpeOuTeneil 1 BeIBOAATCS B oTueT. [lonpo6HO ¢ onucanuem
3aJ]a4 MOYKHO O3HAaKOMUTbCA B pasnene Kommymayuonuvie 3a0a4u.

AHO «llentp sneprocoepexxenus YP»
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2.  YcaoBus BbIIOJHEHUS] IPOTrPaMMbl

2.1. MuHUMAJIBHBIH COCTAB ANNAPATHBHIX CPEACTB

+ 1 mepcoHanbHBI KOMIIBIOTED;

« BHYTpPEHHSA JIOKaJbHas CeTh (IIPH OCHAUICHUH HECKOJBKHUX pPabounx
MECT IPOrpaMMHBIM KOMILIEKCOM Zulu);

-+ nmocrtyn K MHTepHery.

2.2. MuHUMAJBHBIH COCTAB MPOTrPAMMHBIX CPeICTB

Munumanpsbie TpeboBanus 11 [ IC Zulu:
« IIpoueccop knacca Pentium 350MI 11;

- Bupgeoanantep Super VGA (800 x 600);

«  O0pem namatu O3Y 256M0o;

«  150M6 cBOOOAHOTO MECTa HA KECTKOM JIMCKE;
«  Microsoft Windows ™ XP.

Pexomennyemsbie TpeboBanus 1uist 'UC Zulu:
- IlIponeccop kiacca Pentium 2.0I'T'1 1 BbiLIE;

- Buneoanantep Super VGA (1280 x 1024), TrueColor (16,7 ™.
IIBETOB);

- O0beM namsatu O3V 2I'0;
« 150MO0 cB0OOOIHOrO MECTa Ha KECTKOM JUCKE;
« Microsoft Windows ™ XP, Windows Vista uiim Windows 7.

2.3. TpeOoBaHus K nmepcoHady (MoJb30BATEJI0)

MunnMaibHble TPeOOBAHMS:

[Tpu pabote ¢ mporpamMmoi He TpeOyrOTCs TITyOOKHUe 3HAHMSI 110 TIPOTPAMMHU-
poBanuto. [lepconan nomkeH ObITh yBepeHHBIM mojb3oBateneM [1IK, Bxmrouas Mi-
crosoft Windows ™ XP, Windows Vista unu Windows 7, laTepHer.

OOpa3zoBaHue: BICIIEE TEXHUYECKOE

KenareabHble TPeOOBAHUSA:
HNmets cepTudukar no o0y4yeHUI0 MpOrpaMMHO-PACYETHOMY KOMIUIEKCY Zu-
luThermo ™.

AHO «llentp sneprocoepexxenus YP»
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2.4. TpeboBanus K padoTe NPOrpaMMHOI0 KOMILIEKCA

Ha paGouem mecte HEOOXOIMMO OpPraHM30BATH PEKYPCHBHOE PE3EPBHOE KO-
MIAPOBAHUE IIEKTPOHHOW MOJEIU MPU KaXKAOM PENAKTUPOBAHUH, & TAKKE C NIEPHO-
JUYHOCTBIO | pa3 B CyTKH.

AHO «llentp sneprocoepexxenus YP»
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3.  BbinoJiHeHHMe NPOTrPaAMMBbI

3.1. 3amyck mporpamMmsbl.

3anyck nporpaMMbl NPOU3BOJAUTCA B CJIEYIOIIEH MOC/Ie10BaATEILHOCTH:

Ilar 1. Beibpats (711006IM U3BECTHBIM crIOcOO0M: Ha padouem ctone [1K, mm-
60 Ha manenu ynpasiuenus [1K 3navok Zulu 7.0 (puc.3.1).

Bri6paTh Ha naHesx

TYFTIN AT T A oo PR o 455

Wreprer

Puc.3.1
Hlar 2. BoiiTu B nporpaMmMy JBOMHBIM IIETYKOM JIEBOM KHOIMKHU MBIIIKH. OT-
Kpoetcst okHO nporpammsl Zulu 7.0 (puc.3.2).

Y] FElfE3 00 8 23ANRAESSSHABIREROE
@ oo |Dpasca Cooi Kapra Bu Bxp [efous  Jaase Cgew Qoo O
0 cma .
A ool s ow LR N R ALY
d Copomers s = R ——
(&) o & ryosern
= & o
s Bowrat

AEHeOLLER = - =

Hlar 3. /lanee otkpriBacm Daili;

Ilar 4. Beibupaem OTKPBITSH;

Ilar S. Beibupaem kapta Borkunck_2017 (puc.3.3) mpu 3TOM OTKpPOETCS
OKHO (puc.3.4).
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Puc.3.4
Iar 6. B npaBoii yactu okHa (puc. 3.4) pacmnooXeHo elie 0 JH0 HHpHopMa-
nuoHHoe okHO Padouee MecTo, B koTopoM [losib30BaTenb MOXKET BbIOMpPATh UHTE-
pPECYIOLINI CIOM.

3.2. Bbi0op ciios.

Ilar 1. B npaBoit yactu okHa (puc. 3.5) B undpopmannoHHoMm okHe Padouee
MECTO IIPY HAXXaTWUH IIPABOM KHOIKM MBIIIM Ha UHTEPECYIOLIMN CJIOW BCIJIBIBAET
JUA0r0BO€E OKHO.
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Cxema TemmocHabxenns MO «I'opon Borkuack» YP Ha nepuon mo 2036 rr. (Akryammzanus 2024 rox)
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Puc.3.5
Ilar 2. JIeBoit KHONIKK MBIIIKK BBIOpaTh BuanMMBbIii, Ipu 3T0M Ha GOJIBIIOM
WH(pOPMAITMOHHOM T10JI€ BRIOPAHHBIN CJIOM CTaHeT BUAMMBIM U Ha PaGoyem mecTte
3HAYOK HA3BaHUS CTAHET I[BETHHIM.
Iar 3. Jly1st npoBeneHust ASHCTBUI B 3TOM CJI0€ HEOOXOMMO JIEBOW KHOIKOM
MBIIITKHA BBIOpaTh AKTHBHBIM, IPU 3TOM Ha3BaHHUE CJIOSI OTOOPA3UTCS JKUPHBIM KYyp-
CHBOM.

Iar 4./1151 penakTupoBaHusl CJIOS HAKATh KHOTIKY PegakTupoBath 1160
4
KHOIIKY Ha NTaHEJId NHCTPYMEHTOB . Terepb MOKHO MTPOBOAUTH AEHCTBUS O

pPEIAKTUPOBAHUIO.

3.3. KHonku naHejieid HHCTPYMEHTOB
Knonku naneneil ynpasnenus npuseneHbl B [Ipunoxenun 1 Kk pyKoBOACTBY
oreparopa.

3.4. Oo0o3HavYeHHE OCHOBHBIX 3JICMEHTOB TEILIOBOI CEeTH.
O603HaueHne OCHOBHBIX 3JIEMEHTOB CETH npuBeaeHo B Tabnune 3.1.
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Taoauna 3.1 - O003HaYeHHEe OCHOBHBIX DJIEMEHTOB TEIJIOBOH CeTH

Ne
i HaumenoBanue snementa YcnoBHOE 0003HAUCHUE C YKa3aHHEM THUIIA PeKUMaA
1. Hcrounuk
BIJTIONEH —
11 Hctounuk perynupyemMblii B
o cdepe TerrocHabKeHus
‘m:mnoqen I
2. VYyacTok
71 [Toa3eMHBIE MarucTpagbHbIE BIIIOUCH
o TEIUIOBBIE CETH o . (12 S
29 Hanzemnbie MaructpaibHbie BIJLIOUCH
- TCIUIOBBIC CCTH ’-_____________l
23 ITon3zemuble KBapTaIbHbBIE BKTIOTCH
o TEIUJIOBHIE CETH OTOIUICHHE — et e I s e
24 Hanzemnsle kBapTaJbHBIE BKTIOTCH
o TEIUIOBLIE CETH OTOILIEHHE (o o e —
25 ITon3zemHble KBapTaJIbHbBIE BKTIOTCH
e temnoBsle ceti [ BC —_— e = KIOCH
Hanzemnsle kBapTaJbHbIE BKTIQTCH
2.6. P-_-___'_-_-_'l
termioBkie cetn I’ BC —_—
ITon3zemHble KBapTaIbHbBIE BICTROHOH
2.7. | rennosele cetn 'BC (noxa- OTKITOUCH
o1 TpyoonpoBo)
Hanzemubie kBapTanbHbIC BEJIEOMCH
2.8. ternoBele cety ' BC (mona- OTKITIONEH
IO TPYyOOTIPOBO.T)
[InaHupyemMble K BBEICHUIO B BKTIFOHCH
2.9. OTKJIFOYCH
paboTy TEIUIOBEIE CETH
3. [ToTpeburens
. BKJIFOYEH
3.1. [MoTpebutens ororuieHue
‘ OTKJIFOUEH
‘ BKJIFOYEH
3.2. [otpebuTens I'BC
' OTKJIIOYEH
‘ BKJIFOYEH
3.3. | OO6oOuIeHHBIN TOTPEOUTETH
' OTKJIIOYEH
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No
/i HaumeHnoBaHue 31eMeHTa YcnoBHOE 0003HAUCHUE C YKa3aHHEM THUIIA PeKUMa
Tennosaz D
KaMepa
Pazsetsnenue
4. V3en Cumera ®
THAMETpa
5. LTII LTn
BeromoraTentnein
yeacTex arm UTN
umm————
BcnomMorarenbHbIN y4acToOK |
6.
s LTI
l BcriomoraresbHbii yaacTok Juist L{TTI
7. Hacocuas cranmnusa }
i &
3AKPBITA
8. 3aaBUKKa ’{
OTKPHITA
3aKphITa
0. [Iepempruka I
10 Hpoccenupyromme ycTpoi-
’ CTBa
Boiyuenaenan wanda
10.1 HpoccenpHas maiba
Yeraresnnpaeman wenba
PeryMTop pacronaraeMoro E — PETVIATOP PACMIOIAraeMOoro Hamopa Ha MOJAloIeM TPy OoIpoBoIe.
10.2

Haropa

E — PETryIATOp PACcIIOIAraeMoro Hamopa Ha 00paTHoOM TpyOoIpoBoae.

AHO «Ilentp aneprocoepexenus YP»
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Ne
/i HaunmenoBanue anemenra YcnoBHOE 0003HAUCHUE C YKa3aHHEM THUIIA PeKUMa
ﬁ — PEryIATOp Pacxoja Ha MOJAKMEeM TPyOOompoBoJe.
10.3 Perynstop pacxona I
— PETYIATOP PacX0ja Ha 00pPaTHOM TPYOOIPOBOIE.
“ — PETYIATOp JARIEHHA HA MOJAOIEM TPYyOOIpOBOe.
10.4 Perynarop nasienus
pi— PeryaATOp AABTEeHHA Ha 00paTHOM TPyOOIpoOBOIE.
AN (@
OTOILJICHUE 6 :
11 [Tonomka
P K/
I'BC ﬁ ;
12 OTtkitoueHue OTOTICHAC
I'BC

Takum 00pa3oM, Ha OTKPBHITON KapTe MPU MOMOIIM PA3TUYHBIX I[BETOBBIX
pELIEHNH JIETKO BUJIETh, B KAKOM PEKMME HAXOIMUTCS JIEMEHT TEIJIOBOM CETH.

3.5. CmMeHa pe:kUMOB PadOThI 3JIEMEHTOB TEIJIOBOM CETH.

Ba:xuo:
N3menenune nr00BIX JaHHBIX BO3MOXKHO TOJIBKO B pexnMe PeqakTupoBanme

CJI0d, BKIIFOYUTH KOTOpBIﬁ JJI1 BUAUMOT'O aKTHUBHOI'O CJIOA MOXXHO Ha)XaTHUEM KHOII-

47

k1 BriIloueHue ¥ BHIKJIIOYEHHE PeKUMA PeIaKTUPOBAHUSA CJ10

I[JIH CMCHBI PCIKNMaA H606XOI[I/IMO BBIITOJIHUTD CJICAYIOIICC:

Ilar 1 .Ha nanenu MHCTpYMEHTOB HaxaTh 3Ha40K O0beKT s
lIar 2. Beigenuts HE0OXOAUMBIN 00BEKT HAXKATUEM JIEBOU KHOIKUA MBIIIIKH.

OOmbekT nomeHseT uBet (puc.3.6).
IHar 3. HaxaTh npaBoil KHOMKOM MBIIIKK Ha BBIJEIEHHBIH 00BEKT. M3

BCIUIBIBAIOIIET0 OKHA BIOPATh CBOMCTBA OOBEKTOB (puc.3.6).
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Puc.3.6
Ilar 4. Beibpate Bo BCIuibiBaronieM okHe U3MeHUTh mapaMeTpbl, IPA 3TOM
nosiBUTCS nH(popMarmonHoe okHO CMeHa pexkuma (puc.3.7)

Cn'ie'Ha PEHHMA Z 1

Tun:

M eTouHME,

Haen
MoTpedurens
HacocHaa cTaHuuWA

JaneuHea
Jpoccemdpuralwi yzen
utn

MNepeteiuk.a

D Ao6IW eHHEIR NOTPESHTENE

Pesura:

Jakpema I oK i
[ OTrieHa ]
[ Cnpaetka ]

Puc.3.7
Ilar 5. Beibpats Hy)HBII pexkuM B okHe Peskum, Haxxats OK. Ilpu sTom 3a-
JIBUKKA B CJIOE€ TIOMEHSET LIBET, XapaKTePHBIN 1JI1 BHIOPAHHOTO PEXHUMA.
AHaJOTMYHO MOKHO BBIOpaTh PEKUM IO BCEM 3JIEMEHTaM TEIUIOBOM CEeTH,
KpoMe «¥Y3en», «Jlpoccenupyronmi y3em», «llepembruka», «L{TID».

3.6. IIpocMOTp HCXOAHBIX JAHHBIX 3JIEMEHTOB TENJIOBOH CETH.

Jlns Toro, 4ToOBl MOCMOTPETh UCXOHBIC JAHHBIC TEIJIOBOM CETH, HAIPUMeED,
JTAHHBIE 10 TTOTPEOUTEII0, HEOOXOAUMO BBITIOTHUTH CIAEAYIOIIUE JEeHCTBUS:

HIar 1. Ha nanenn MHCTPYMEHTOB Ha)XKaTh 3HAYOK «Y CTAHOBKA PEKHMa I10-

o

JydeHus: uHpopMaruu mo oObeKTaM»

AHO «Ilentp aneprocoepexenus YP»
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Ilar 2. BeiOpaTh J1IeBOM KHOIKOM MBIIIIKA HEOOXOAUMBIN OOBEKT, MIPHU 3TOM
oTkpoeTcsi uHpopmanmonHoe okHo IloTpedurennb (puc.3.8), B KOTOPOM OTPaKEHbI
OCHOBHBIE UCXOJIHbIE JAHHBIE 10 ATOMY 3JIEMEHTY TEIJIOBOM ceTu. [Ipu HaxxaTtuu B
TOM WH(OPMAITMOHHOM OKHE Ha BKJIAAKy ba3a BeIfifieT TaOnmia MCXOTHBIX JTaH-
HBIX 110 BCEM MOTPEOUTENSIM B ATOM CJIO€.

7.0 R
5 SR E| sa@X cEFoEEo@00e «3raraRAREEBIRMO®
O] ®ain  Mpasca  Coodi Kepra  Bua  Pactp  Tafus  3ssawn  Cepsuc  Owkwo  Crpaska 2%

CRHIEY S & - T i W Etepovayaset Fl-c 8% &% %
~=]nCTz[ JaEmdi AW IBAOEOOB NI T z* g B e|O S

2[0)e © PEIEI B 5 5 ¥

% El

" 2ule//192.168.1.10647.
teplovaya set

aaaaaaaaaaaaa
3(Morpesien)
1 (Paiora)

<

Puc.3.8

Iar 3. [Ipu HeoOxoaumocTu BeIrpy3uTh B Excel HeoOxoaumo HaxaTh KHOII-
Ky = B HHpOpPMAIHOHHOM OKkHe IToTpeduTe b, P STOM MOSBHTCS IHATOrOBOE
okHO (puc.3.9), B KOTOpoM HEO0OXOIUMO yKa3aTh MyTh U Ha3BaHUE I COXpaHse-
Mo Tabmuibl. OKOHYaHUEM OTepaIiy SBJSETCS HAXATHE KHOTKH M]

Ilar 4. TIpu HEOGXOXMMOCTH M3MEHHTh HCXOJHbIC JAHHBIE 10 JIEMEHTAM
CeTH MX KOPPEKTHPYIOT BO BKkIagke Tekymiasi 3amuch MHQOPMAIMOHHOTO OKHA
IHoTpeduTensn. [ coxpaHeHUs] U3MEHEHHBIX JaHHBIX HEOOXOIMMO Ha)aTh KHOII-

ku CoXpaHUTh 3aNUCH M u O6HoBuTH 1.
AHaNOTUYHO MOYKHO MOCMOTPETH JIaHHbBIE TI0 BCEM 3JIEMEHTaM TEIUIOBOMU ce-

TH.

? KoppeKkTHpOBKa JTHO0BIX JAHHEIX BO3MOYKHA TOJNBKO B PEKMME PEIAKTHPOBAHHS CITOS.

AHO «llentp sneprocoepexxenus YP»
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3.7. IlpoBeneHue MOBEPOYHOIO pacyera
Baxno:

[Ipexxne yem 3amyckath pacueT, BHUMATEIbHO MPOBEPHTE HACTPOUKU pacue-
TOB.

Hlar 1. /s 3ammycka HOBEPOYHOIO pacuera:
Beinonaute komanay riiaBHoro MeHio 3agaum|ZuluThermo nnu Haxxmute

KHOTIKY € namemn MHCTPYMEHTOB. OTKPOETCS OKHO TEIIOTUAPABINYECKUX pac-
yetoB (puc.3.10).

3axnamxn ambopa
BHIA PACHLTOS
ZuluThermo | | Xeonxa
Tennocers T eeibopa
Ee— At ] 101
Hanaka [losepra IWMW] Kmmwcwﬂ]twc
. & O Tennocern
(V] C ysetom yrevex 4-] KoreneHaa 1 Oxno nmbopa
[Tageas Baibopa /|C yeetom Tenmoesic noTeps [ Keoreniea2 HCTONHMKA
@ Mo ropm. noTepsin Pt
nap F }Aﬁ— ) Mo wsonsum paca
Few [/ Conna W waiies 13 Hanaaxu
[ ] Duarasroe wa
KOHCTDYSTOPCRONO
| paceera Packpacsa [<m> ,J

|P¢;~m I Hmm:[&m][hwﬂb

Puc.3.10
Ilar 2. Haxxmurte kaonky Cioii..., BBIOEPUTE CIIOW PacCUUTHIBAEMOM TEIIO-
BOI1 ceTH B oTKphbIBIIEMcs Auanore (puc.3.11) u Haxkmure kHonky OK yTo6b! mon-
TBEPAUTH BHIOOP U 3aKPBITh JTUAJIOT.
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f— N
Ewbepure cnoi gas pacus=ta |3

&d]KBapTan ropona M |07t‘
4] 20w ropaal —_—

Mesasuears eHa pafmnn

Puc.3.11

Ilar 3. Otkpoiite Bknaaxky Ilosepka;

Ilar 4. OTMeThTE UCTOYHUKH, JIJISI KOTOPBIX OyJeT MpPOU3BOJUTHCS pacyer,
YCTaHOBHB

(20K psIIOM C HA3BaHUEM HCTOYHUKA;

Hlar S. B 5neBoM 4acTu JUAIIOTOBOrO OKHA 3aJIaUTe MapameTpbl MTPOBOIUMO-
ro pacyera, yCTaHOBUB TpeOyemble (PIIaKKU:

» C yuerom yredek— MpoBOAUTH JIK PACYET C YYETOM HOPMATUBHBIX YTEUYEK B
TEIJIOBOM CETH,

= C yueToMm TemI0BBIX MOTEPb— MPOBOJUTH JIU PACUET C YUYETOM TEIUIOBBIX
notepb. JlonmomauTeNnbHO TpeOyeTcss BBIOpATh CIOCOO ydyera: ¢ Y4eToM HopMa-
TUBHBIX TEIJIOBBIX MOTEPh WM MOTEPh Yepe3 H30JIALHUIO;

» Comia v mandbl U3 HAJAJAKN— IPU BKIIIOUEHUH JaHHOU OMIUU, B pacyeTe
OyIyT y4acTBOBATh MIalObI, TT0I00paHHBIC B PE3yIbTATE HAAJOYHOTO PACUETa;

» /IlmamMeTrpsnl U3 KOHCTPYKTOPCKOIO pacyeTa— IpPHU BKIOYECHUN JAHHOM OI-
UK, B pacyere OYyIyT MCHOJIB30BAThCS JUAMETPBI, MOJ0OpaHHbIE KOHCTPYKTOPCKUM
pacueToM.

Hlar 6. Haxvure kHotniky Pacuer.

Ecnu B xone 3aHeceHHs] UCXOAHOM MHGOpMALUKU Kakue-I1u00 JaHHbIe, HEOO-
XOJIMMBIE ISl pacuera, He ObLIM BHECEHBI WM ObUIM BHECEHBI HEBEPHO, TO MpHU
IIPOBEJICHUU PAcye€TOB B OKHE COOOLIEHUH IMporpamMma BbIAACT YBEIOMIIEHHE 00
omnOKe (KpacHBIM I[BETOM) B HIKHEH yacTu sKkpana. (puc.3.12) Ilporpamma cienut
HE TOJBKO 32 HATMYHEM HEOOXOIMMON HWH(OpPMAIMHU, HO U 3a €€ JOTHIECKOU Bep-
HOCTBIO, TO €CTh, €CTM BbI Bnmiere auameTp ydactka 6omnee 1.4 M, TO mporpamma
BBIJIACT OIIMOKY.

[Tpu orcyTcTBMYM OMMOOK B TaHHBIX WJIM KOH(PHUTYpAIIMK CETH MPOTrpamMma BhI-
MOJIHUAT pacyeT BHIOPAHHOW CETH W 3aIOJHUT Pe3yJIbTaTaMH pacdeTa TaOIHIIbI IS
KaXJ0ro Tura o0bekTa TeraoBoi cetu. [IpoTokon pacuera Oyner oToOpaxkaThes B
HUKHEN YacTu dKkpaHa B nanenu CooOuenus. B ciydyae ommOok OHM B MPOTOKOJIE
OyIyT BbIJIETIEHBI KPACHBIM LIBETOM (00Jiee MOAPOOHO O BO3MOXHBIX OHIMOKaxX CM.
rmaBy 13 «Bo3MoxHbIe omuOKu pacueroB», cTp.177). B pesynbpTaTe moBepoyHOTO
pacyeTa MOXKHO MOJIY4YUTh HH(POpMaIMIO, YKa3aHHYIO Oosiee MoApoOHO Ha cTp. 142-

AHO «Ilentp aneprocoepexenus YP»
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145 (Tom 2 [Ipunoxenue A. PykoBoACTBO MOJIb30BATEIISA).
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Oumbza ZD003: ID=111 Hepepmoe onaxemse moms 'Mark pod'-'Mapxa DafRIKKN Ha Moxauer
pioaa 30c4lwx, Hy5har

a sagemmu na oSpamon'
w0 *Sagmipma 30c4lmwx, MyShar

Pacuer omomiex!
Bpema - 00:00:01

Puc.3.12

3.8. 3amyck pacyera TemmnepatrypHoro rpaguka.
Hlar 1. Jlys 3ammycka pacuera TeMnepaTypHOro rpaduka TerioBon CeTH:
Brinmonnuth koManay riaaBHoro MeHo 3agauu|ZuluThermo wiu Haxxmute

KHOTIKY € nanemn UHCTPYMEHTOB. OTKPOETCSI OKHO TEIUIOTHIPABINYECKUX pacye-
TOB (puc.3.13).

3axaanxa ssibopa
BHAA PaciIcTOB
ZuluThermo =« * | |Kmonxa
LHCTEMa WEHTPANHS08 IHHOM TENNCCHISWaHH Cagi,, —{BEI00pa
cnos

VHarunulnoupu Termneparyprem rpaens | KoserpukTopckMA Cepsac|

Kaonka sarbopa
noTpconTent H— Norpedwess | 71 T omyrp.ooa. 20.00

VIR pacacTa

Viecroasr. 1 Hanop 74.20 nog. 150,00

T mapus sos 3400

[Tanens subopa Temneparypa cpessi Perungosar s Hanonom
DAPAMCETPOB [T lenrcparganonst 60 | Fpague Cosparas
pacvuera
Pacuer Hactpoaeu | | Crpaexa | Zakpers
Puc. 3.13

Iar 2. Haxmurte kHonky CJi0ii..., BRIOEPUTE CIIOM PacCUUTHIBAEMOM TEIIO-
BOM ceTu B OTKphIBIIeMcs nuanore (puc.3.14) u naxxmurte kHonky OK, 4yTo0bI moj-
TBEPAUTH BHIOOP U 3aKPBITH TUAJIOT.
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—
Beifepute cnoll ang pacuera

wd)Ksaorans ropona N
&) Jas14A ropoga N

1% Corove uorpamiooparoro roos-arom |

| Orwvera ‘

| Cnpasra

MNowazBaTE UvERS DEANTE

Puc.3.14

Ilar 3. BeiGepute Bknaaky TemnepaTypHblii rpaguk;

Hlar 4. Haxxmure xHOnKy BhlaeauTsb

IIa”HCJIM HaBUT'allMKW U BBI6epI/ITe

MOTPEOUTEIIS TETTIOBOU CETH, JJII KOTOPOTO OyIeT MPOU3BOAUTHCS PACUET, METKHYB
[0 HEMY JIEBOW KHOIKOW MBIIIN (CIOH MPHU 3TOM JIOJDKEH ObITh aKTUBHBIM, JIMOO
MOXHO ynepxkuBath npu memuke Ctrl+Shift), mpu 3ToM nmotpedbutens OyneT Bblle-
JIEH MUTAOILIEN paMKOM;

HlIar 5. Haxmute kHonky IlorpeduTens (puc.3.15) nanenu tenioruapaBiu-

YECKUX pacuycTOB

Ilar 6. 3amaiite HEOOXOAUMBIC TAPAMETPHI pacueTa:

ZuluThermo

- X

CMCTEMa LEHTRANMS0EAHHOND TEMIOCHAGHKEHN
Hana,u.Kal Moeepra | TEMNEPETYRHBIR FPEPUK | KoHCTRYKTOPCKMA I Cepsucl

[t ] [ 7 summece.

MeTouHuk, Hanop T nog.

T Hapys. BO3.

Terneparypa cpesku [7] PerynuposaTe Hanopar

Temnepatypa noaku &0 T padut. CoxpaHuTE

1
Pacyer [ HactpobikiM ] l Cnpaet.a l [ SakpeTe ]
Puc.3.15

- Temmeparypa cpe3KH— YKa3bIBae€TCsl, €CJIM HAa UCTOYHUKE HET BO3-
MO>KHOCTH OOECTIeUnBaTh PACUCTHYIO TEMIIEpaTypy TEIUIOHOCHTEIS B
nojiatoleM TpyOomnpoBoJie, Hampumep, BMecTo pacuetHor 150°C
MaKCUMaJjbHas, KOTOpyl0 MOxeT oOecrneunth uctrounuk, 130°C. Ilpu
OTCYTCTBUU TEMIIEPATYPhI CPE3KU JTAHHOE MOJIE HE 3alOIHSIETCS;

« PeryampoBaTth HANOpPOM — IpU 3a/IaHHON TeMIIEpaType CPE3KHU U MpHU

AHO «Ilentp aneprocoepexenus YP»
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yCTaHOBJIEHHOM (iaxkke PeryampoBaTh HamopoM, HeJ0CTaTOYHAs
TeMIiepaTypa BOJIbI B IMOJAAIOIIEM TpyOOmpoBoje, OyAeT KOMIIEHCH-
pOBaThCsl YBEIIMYEHUEM paclojaraéMoro Hamopa, A oOecrnedeHus
pacdeTHOU TeMIlepaTyphl BHYTPEHHETO BO3/IyXa y MOTPEOUTENS;

- Temneparypa mNOJKHM— YKa3blBaeTCSi MHHUMAaJbHasg TeMIIEpaTypa
TETJIOHOCUTENISI B MOAAIOIIeM TpyOorpoBoje. JIJis 3aKphITBIX CUCTEM
TerocHaOxeHuss — He MeHee 70° C, M OTKPBITBIX CHCTEM TEILIO-
cHaOxxenus — He meHee 60°C.

lar 7.Haxxmute kHOnKy Pacuer. /[ mpocMoTpa pacCUMTaHHOIO TeMIIEpa-
TypHOTO rpaduka HaxxMuTe KHONKy ['paduk.

Hlar 8. IIpocmoTp pe3ynpTaToB pacyera.

PaccuuTannbie TaHHbBIE BEIBOASTCS B I0JIe COOOIEHUI B BUJIE Psa 3HAYCHUM
paszliefieHHbIX Mexay cobOoi  3amstoi. CeMb 3HauyeHUHW B CleIyIOLIEH
NIOCJIEIOBATEIbHOCTH:

1. Temneparypa HapyKHOTO BO3/1yXa;

2. TemniepaTypa TEMJIOHOCUTENS B MOAAIOIIEM TPYOOIPOBO/IE;

3. Temmeparypa TEIUIOHOCUTENS B 0OpaTHOM TPYOOIIPOBOIE;

4. TemniepaTypa Bo3yxa BHYTPH ITOMEILIEHUS;

5. Pacnionaraemplii Harop Ha UICTOYHUKE, M;
6
7

. CymMMapHBIii pacxo/1 CETeBOM BOIbI B OJAIOLIEM TPYOOIIPOBOAE, T/4;
. OTHOCUTENBHBIN Pacxo/l BOJbI HA CHCTEMY OTOIUICHHUS.

Jli1s Toro, 4ToOBl pacCCMOTPETh TEMIIEpaTypPHbIN Ipaduk mociie pacyera B BUE
JyarpamMMbl, HOKMHUTE Ha TIAHEJM TETJIOTHAPABIMYECKHUX pacyeToB KHONKY I'paduk.
Jnarpammy TeMrepaTtypHoro rpaguka MO>KHO pacreyarartb, HaxaB KHONKY [ledyaTs.

TemnepatypHbid rpaduk =l P

Meyate. .. || Jakpemh |

180
140
120
100
30
80 /’/
40
20

10 5 -0 -5 -10 -15 -20 -25 -30

Puc.3.16
Ha remnieparyprom rpaguke (puc.3.16) oroOpakarorcs:
* 0ch abcuucce — Temreparypa Hapy>KHOTO BO3/1yXa;
* OCh OpPIMHAT — TEMIIEpPaTypa TeIUIOHOCUTEIIS;
* TeMIeparypa TEIUIOHOCUTENS B TIOJAFOIIEM TPYOOIPOBOAE — JIMHHSI
KPacHOTO IBETA;

AHO «llentp sneprocoepexxenus YP»
23



Cxema temocaabxennss MO «[opox Borkuack» YP Ha mepuon 10 2036 rr. (Akryanm3anus 2024 rom)
J1.02.01.24-OM.03
Ipunoxenne A

* TeMIiepaTypa TEIUIOHOCHUTEIISI B 00paTHOM TPYyOOIIPOBOJIE — JIMHUS CHHE-
O 1IBETA;
e TeMIlepaTypa BO3/1yXa B IOMEIIECHUN — JIMHUS 3€JIEHOI0 LIBETA.
Hlar 9. CoxpaHeHue pe3yabTaTOB pacuera TeMIepaTypHOro rpaduka.
J11st TOro 4TOOBI COXpPaHUTh PE3YyJIbTAThI pacueTa TeMIEpaTypHoro rpaduka :
Haxxmute npaByto KHOMNKY MBIIIX HA TOJI€ COOOUIEHUH U B MOSBUBLIEMCSI M€-
HI0 BbIOepUTe MyHKT CoXxpaHuTh. (puc.3.17)

-2.0,70.0,43.3,23.4,40.3,214.6,0.36
-1.0,70.0,43.4,24.0,40.3,214.3,0.36
0.0,70.0,43.5,24.6,40.3,214.1,0.35 |53 Konwposare.. Cirl+C
1.0,70.0,43.7,25.2,40.3,213.8,0.3¢ |
2.0,70.0,43.8,25.8,40.3,213.6,0.34
10.0,70.0,44.9,30.5,40.3,211.6,0.29 |33 Haimi. Ctrl+F
PacueT orRoHYEH! OUMCTHTE

Boema — 00:00:06

COXpaHWTE... Ctrl+5

Puc.3.17
B nosiBuBIIEMCSI 1MaOTOBOM OKHE COXpaHEHHMsl (aiiina BbIOEpUTE KaTayor, B
KOTOpOM OynieT coxpaHeH (aitn, u 3amaiite umsa daiina (JaTUHCKUMHU OyKBaMH).
Haxwmute kHonky Coxpanutb. CoxpaHeHHbIN (ailyl CBOJKU € pe3ysibTaTaMH pacye-
TOB MOKHO TTPOCMOTPETH B JTFOOOM TEKCTOBOM PEIAKTOPE.

3.9. IlocTrpoeHue Nbe30METPUYECKOro rpaduxa.

J1J1s TOrO, YTOOBI HOCTPOUTH MHE30METPUUECKUI rpaduK:

Hlar 1. HaxxmuTe Ha maHenu HaBuranuu KHonky Iloncek mytu .4

Hlar 2. [logsenuTe Kypcop MBIIIH K HAYaJTbHOMY OOBEKTY (HarmpumMep, K Haco-
Cy) ¥ HOXMUTE JIEBYIO KHOIIKY MBIIIM, TOCJE 4Yero Ha BbIOpaHHOM OObekTe Oyner
YCTaHOBJIEH KpacHBIN (praxkok ( puc.3.18 a);

Ilar 3. [llemykoM J€BO KHOMKOW MBIIINA MOCTaBbTE (IAKOK HA KOHEUHOM
o0bekTe (Hampumep, mpodbsemMHoM mnoTpedutene). Ilpu cyiecTBOBaHUM HECKOJIb-
KUX MapIIpyTOB O KOHEYHOTO y3ja (B KOJIBLIEBBIX CETAX) YCTAHOBHUTE (PIIaXKKU Ha
MPOMEXYTOUHBIX y37ax cetu (puc.3.18 b). Taxxke MOXKHO yKazaTh y4acTKH, IO KO-
TOpBIM HE OyJeT MpoxoauTh Mapuipyt. g srtoro, yaepxuBas kiaBuimry Ctrl,
HICJIKHUTE JIEBOM KHOIKOM MBIIIH [0 TEM y4acTKaMm, IO KOTOPHIM HE OyAeT Mpoxo-
JUTh MapUIPyT, OHU OTMETATCA KPACHBIM KPECTHUKOM;

Hlar 4. Tlogseaute Kypcop K KOHEUHOMY Y371y U YCTAHOBUTE (PIIaXKOK JBOWA-
HbIM Ha)KaTHEM JIEBOM KHOMKH MBIIIM, B pe3yjbTaTe Ha KOHEUYHOM Yy3lie Oyer
YCTaHOBJIEH (IaXOK, a BBIOpaHHBIA MapIIPyT IJIsl MOCTPOeHHsI Tpaduka BHICBE-
TUTCSI KpaCHBIM 11B€TOM (puc.3.18 ¢);

a) b) c) ;

® ® F—T_J’

AHO «Ilentp aneprocoepexenus YP»
24




Cxema ternocHabxkenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
J1.02.01.24-OM.03
IIpunoxenne A

Puc.3.18
Ilar 5. Haxmute kHonky Ilbe3oMeTpuyecknii rpadpuk = 111 OCTPOCHUS
rpaduka 1 OTKpPBITHS OKHA Mbe30MeTpudeckoro rpaduka (puc.3.19).

Maxens OBnacte nuseisoro W2en AuHeRHorD
MHCTPYMEHTOR rpaduxa Tpaditka
Ipadgmic -
@ain ~|[F'> 0 100% v | (4 3| &Z (cramgapTwas) -l
an
T
&0
= 50
g a
]
T w
20
10 7
1]
Hauuenomame yana Cemepuan TH-1 K2 TH21 | TR2Z2  TH23 iy,
Frogeanseckas BUCOTA, M n (L] n 10 10 10 12 13 14 10 20
80,6 phpaTio 25 2518 2541 28604 25704 25632 25675 | 26461 27443 28402 2862 =
Tpylenposoge, M
Pacnonaraemui kanop, M &0 59.565 5805 55.555 58357 55.054 ST.T26 57.288 54959 52044 51.528
Ornea yeacmea, M 60.75 107.48 7653 10.93 15.08 16.23 238 €1.1% 80.64 1518
[sameTp yuacTra, M 025 0258 0.5 0128 a1 0.05 0.08 0.07 0.07 .05
T BN EANOP & RO P 0244 0296 026 0438 0ATS 018E 0281 1308 1836 0.39%
Teybenpomoge, m
{lameps nanopa s ofipaynou 018 (%] 0,194 01 0.128 0.143 0.185 0981 1.258 0218
Irwﬁvﬂwuue. " I k-
Mnaunka nzpeHesna ) MepeMewyaesan naanea
OGAacTe WKANHIM pazmepa ofinacm Aueiika WxaneHoro “usuzneuuﬂ pazmepa
rpaduixa ZArON0BKA WKANBHITD rpaguka ofnacten wrankHore u
rpapuka THERHO MO TpahuKoE

Puc.3.19
Ha nee3omeTpruueckom rpaduke 0ToOpakaroTcs:
« JIMHUS aBJICHUS B TIOJIAIOIIEM TPYOOIIPOBO/IE KPACHBIM IIBETOM;
- JIMHUS TaBJICHUS B 0OpaTHOM TPYOOIIPOBOJIE CHHUM I[BETOM;
« JIMHUS MOBEPXHOCTU 3€MJIU ITYHKTUPOM;
« JIMHUS CTATUYECKOTO HAMOPa TOMyObIM MMyHKTUPOM;
« JIMHUS JJABJICHUS BCKUTIAHUSI OPAHKEBBIM 1[BETOM.

Ipadgwe -
Sain = @ - 100% - |l A 3| WL Npwmep 3 -
7 ® > > ® &
70 & & o o« o & ™ ok of
EE i e i . ';‘— ?
80 £ &
55
H
50
= a5 @ a
= L
g i & © o i B 3 f
] k u. . A, ]
F X4 Ly 4 4 T & X -
. .
s
20 I
15
L A
0
HaAuancnames N Canapms TH-2 TH-3 Jagniewy NE2 TH-18 TH-H TH-20 TH-29 Tilg WLH,
TecEeIyecERn BECOTE, M 1 n n 12 " 12 12 12 n
eSO 8 ORI z 7 7566 27626 27774 %017 30404 31228 N3
rpyfonponage, u
Pacnonarasind menng, ke w 38301 EE2I 35606 35.383 34 841 20 405 21797 ITES
D= yuacTes, u 20 TEEY [ I 1083 (£ R 5283 2218 485
[wasaeTp ysacTom, M [-F-- 0= ais 0.15 o (1] o7 0os
MoTmps ey o moResme 0415 015 o087 0.164 03 3048 0.786 o7
Toyfionposase, u
TASTRAS I b B 0,384 182 0.05 0148 0243 2387 0822 0.074
Tpylonpoacge W
CHEPOCTY JMCIAAN B0 8 0.578 0.577 (1] 0.808 0.838 1262 0.805 0.407
O, TR, MiC

Puc.3.20
Ha puc.3.20 nokazan npumep nbe3omMempuiecko2o pagpuxa.

3.10. CoxpaHeHne nNbe30MeTPUYECKOro rpaguka.
Jlst Toro, 4ToOBI OMpeNEIeHHbIA Mbe30METPUUECKU TpaduK Bceraa MOKHO
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OBLIIO OTKPBITH U IPOCMOTPETH, I'pa)UK MOKHO COXPAHUTH B (ailil.

s coxpanenus rpaguxa:

Ilar 1. [Tocne nocTpoeHus Nbe30MeTpUYECKOro rpaduka BeIOEpUTE B TUAIIO-
roBoM okHe I'padux menio @aiija|CoxpaHuth (1151 COXpaHEHUSI KONMUH Tpaduka
®aiin|CoxpaHUTh KaK);

Ilar 2. B nosBuBIIEMCs UAJIOTOBOM OKHE YKaXWUTE MyTh U B CcTpoke Mms
(aiina 3a1aTh UM TSI COXpAHIEMOTO TpaduKa;

Ilar 3. Haxxmute kHOonKy COXpaHHUTh.

11 OTKPBITHA paHee COXPAHEHHOI0 rpajuka:

IMar 1. B guanoroBom oxHe [I'paduk BeIOEpUTE TYHKT MEHIO
Dails1|OTKPBITH;

Ilar 2. B nosiBuBIIEMCS OKHE yKaXuTe (pailsl JUIsi OTKPBITHSL U HaXKMUTE
KHONKY OTKpBITh. K coxpaHsemMoMy rpaguky MOXHO J00aBUTh KOMMEHTAPUN WU
pUMEYaHue, s 3TOro:

Ilar 3. B gumanoroBom okHe I'papuk BbIOEpUTE TMYHKT MEHIO
®dais1|BapuaHTsl;

Ilar 4. B nossusuiemcs okHe BapuaHntbl rpadguka Haxxmute kHonky Jloda-
BUTb, TIOCJIE YETO MOSBUTCS OKHO, B KOTOPOM OyZET MpPeI0KEHO BHECTH KOMMEH-
Tapuii K TpaduKy;

Ilar 5. Beenure kommeHTapun, HaxxMuTe KHONIKY OK;

Ilar 6. HaxxmMute kHONKY 3aKPBITH J1J1s1 OKOHYaHHs BBOJA KOMMEHTapHEB.

[Tocne noGaBieHHUs KOMMEHTapUeB Mbe30rpaduk 00s3aTENILHO HAZ0 COXpa-
HUTb.

™

BapmanTol rpadmka Y
HetowMecA BapUaHTeL
Mpaduk or 03.11.2010 11:02:45
[ paduk TensHOA 40 B aHu HoanTe

Puc.3.21

Ha puc.3.21 npeacrasneH BapuaHT rpaduka.

3.11. Coxpanenue nbe3oMeTpuueckoro rpaguxa B8 Ms Word u Excel.

Jlisa coxpaHeHusi mbe3oMeTpuueckoro rpaduxka B Microsoft Word™ wunu
Excel ™:

IIar 1. YtoObl ckOmupoBaTh BECh MbE30rpaduK, B JIFOOOM MECTE MhE30MET-
pHYecKoro rpaduka HAKMUTE MPaBYI0 KJIABUIIY MBIIIH, TIOCTE YeTrO B OTKPHIBIIEM-
Csl KOHTEKCTHOM MEHIO BbiOepuTe mMyHKT Boigenuts Bce (puc.3.22). B pesymprare
BeCh I'papUK BBIIECTUTCS PAMKOU.
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[P Y Comepman  TH.2 TH-3 Jagmwnra Ne2 TH-18 TH-31 T [ — iy mn
Tecenivecsan BUCoTS, " M il 12 ] 12 12 "
Kpuesie...
HANGP B GEpaTHSM a7 27384 27 588 2768 T 2807 30 = B3
Tpylonponoge, w Ceodicrea
PaCnormaassinih SBNOR, M w 201 35.82 35658 35383 34 Bat 26 405 2T 2785
O yacTRS, M 220 7663 0.2 1093 13.11 263 219 459
DudtiaTE ybCTES W n2s 028 0.18 0.18 o1 008 0.07 0.08
EO'!F" HARCDA B NOJACGEM 0415 0106 0.067 0.184 0.3 3048 0.788 oo
pyfiorponcge, u
flemaps wamepe & lparin 0,384 0182 0.06 0148 0243 22387 0.822 oore
Toylenpoasgs, u
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Puc.3.22

Eciii Hy>XHO KONMPOBATh TOJBKO MIKAIBHYIO YaCTh MbE30METPUICCKOTO Ipa-
¢duKa, TO JUIsl 3TOTO BBICTUTE 00JACTh TaOMUIBI Trpaduka, KOTOPYI HEOOXOIUMO
NEPEHECTH, Ha)KaB Ha JICBYIO KJIABHUINY MBIIIM W YICPXKHBas €¢ PacTIHUTE 00-
JIACTh KOTIMPOBAHMSI IO HEOOXOIMMBIX pa3mepoB (puc.3.23).

Tpadux -
opin ~| @] -0 100% - 4 3 &€ Npemep3 -
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15
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Hpdlddmnt yInE Cemspuan -2 TK-3 Jagmumrs NE2 TH.18 ™31 TK-30 ™29 Thym
Tetaeniueteal BUoSTE, W " " " 12 " 12 12 12 ] [:6,
Hanop & ofpaTmou
s i a7 27.384 27.568 27 826 21774 28T 30.404 3228 n3
PACNGHMTadaIbR SBROR, M w 201 35,823 35,696 3B 341 29,405 anm 2785
Fpsa yunces, u 220 7683 02 1083 1311 £363 219 468
[easanTp y=acTes, W 028 825 018 .15 () (1] onr .05
T 6P HARSEE B ORI 1 7 74
ey i o415 0.198 0.067 o164 03 JDéB 0788 oo
:'w=wnmau:vﬂnrrnw 0:384 0182 0.08 o148 0283 2387 0822 o074
CanpocTs anemenus oogu o 0578 0577 0,808 0508 0935 1262 0905 o407
nog,Tpene, Mic
CropedTe Alwomded S0 B i EEE, N EEE A TRA i TER Rt Rl Aoid o SHE

Puc.3.23

Ilar 2. Ilpu xonupoBaHHM BCETo Ibe3orpaduka HAXXMUTE MPABYIO KHOMKY
MBI B JIFOOOM MecTe rpaduka, a Ipyd KOMUPOBAHUU TOJBKO IIKAJbHOW YacTu
IIEJIKHUTE TPaBOM KHOMKOW B BBIJICJIEHHONW 00JacTM U B TOSIBUBIIEMCS KOH-
TEKCTHOM MEHIO BrIOepHTe MyHKT KonnpoBars;

Ilar 3. J{ns Toro, 4toObl BCTABUTH CKOMMPOBAaHHBIN TpaduK, OTKPOITE Mpo-
rpammy, Haripumep Word unu Excel, yctanoBurte Kypcop B HEOOXOAMMOE MECTO JI0-
KyMEHTA, HAKMUTE MPaBYIO0 KHOIKY MBIIIM U B OTKPBIBIIEMCSI KOHTEKCTHOM MEHIO
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BbIOEpHTE MYHKT BeTAaBUTD.
3.12. KomMyTannoHHble 3a1a4i. AHAJIU3 NePeKII0YCHUN.
J171s1 3amycKka KOMMYTAIIMOHHBIX 3a/a4:
HlIar 1. BeimonHuTe KOMaHy TJIaBHOTO MeHIO 3amayu|KomMMyTanuoHHbIe

3aJa4M UM HAKMHUTE KHOIKY W nanenn uHCTpyMeHTOB. [losiBUTCS TUanoroBoe
okHo KommyTanuonnsbie 3axauu (puc.3.24).

]
X

KommyTauuoHHbie 334340
Mputep TENAOEOIN CETU Cnoli...
AHanus neperoueHiii | Mouck B caoe nognoskke

Crcok, NEPEEAYHaskBIR OBEKTOE CETH

Koy Tun JeficTeme

X ®EI0]E] I

Hlar 2. Haxmute kHONKY CJl0M... U B TOSBUBIIEMCS JUAJIOTOBOM OKHE
(puc.3.25) ¢ moMOIIbIO JIEBOM KHOIIKKM MBI BBIOEPUTE CJIOW TEIJIOBOM CETH.
Haxxmute kHonky OK. Jlanee MOKHO IPOBECTH aHAIMU3 MTEPEKIIFOUCHUIA.

i = 7 52
BBIEPMTG cNown c2T1 i

&) Keaorans \ 0K |
&)l —
&) Haarvcw ‘ Orvera ‘

—
& ‘ Cnpasra

Mok azIpaTE UVEHS DAANTE

Puc.3.25
lar 3. BeiOpath BKIaIKy AHAJTU3 NePeKII0YeHUIl;
lar 4. Haxmure kHOnKy HacTpolku miis BbI30Ba auanora HaCTPOEK IpPO-
rpaMMbl (mogpoOHee o HacTpoiike ctp. 188 Tom 2 Ilpunoxenue A. PykoBoacTBo
10JIb30BATENA);

Hlar 5. B pexume Boiaenurts k BBIOEpUTE Ha KapTe 3allOpHOE YCTPOM-
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CTBO (Yy4YacTOK), JAJII KOTOPOro OyJaeT MpPOHU3BOJIUTHCS OTKIIOUEHHE (CIOH MpU 3TOM
JIOJDKEH OBITh aKTHUBHBIM, JIMOO yIEp>KUBailTe MpU BBIIEICHUNM OOBEKTA KIIABHILIU

Ctrl+Shift);

Ilar 6.Haxxmure KHONKY naHenu. BeiOpaHHblil 00bEKT 100aBUTCA B CIH-
COK TMIEPEKITI0YaEMbIX OOBEKTOB CETH B THAJIOTOBOM OKHE. (puc.3.26).

+

KommyTaumoHHele 3aga4n e
CHCTEME WEHTPaNKE0EaHHOMD TENAOCHAOHEHM
AHANKE NepekysHUi | MoMcK B CA0e NoANOHKE k:
CrMcok nepekoyastbls 0FEEKTOE CETH

Koy Tun HeticTeme
=] SAEH#ES Bk nioure
| BrinonHuTe J | HacTpogieu J I Cnpaeka | I 3akpbme |
Puc.3.26

[Tocne BpIOOpa Ha KapTe aBTOMATUYECKUA OTOOPA3UTCS B BUJIE PACKPACKH pac-
YEeTHAs 30Ha OTKJIIOYEHHBIX YYaCTKOB ceTu (puc.3.27)

°
e

e -®
Puc.3.27

I[J'IH YAAJIICHUA 00BEKTa U3 CIIHCKA BBIICIIUTDL €T0 B CIIMCKC W HAXKATb KHOIIKY

. HpI/I ABMIKCHHUH I1I0 CIIMCKY Ha KapTC aBTOMATHUYCCKH BBIACIACTCSA COOTBET-

CTBYIOIIHMI OOBEKT.
IHar 6. Breioepute B mnojie /leiicTBHe HEOOXOAMMBIA BHUJ TEPEKIIOYCHUS

(puc.3.28). TOT MyHKT BBIMOJIHATH MPU HEOOXOIUMOCTH.
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x

-

KDMM}‘TELI,MDHHbIESE,\'J,E‘-IM

MNpktep TENADBON CETH Cnoit

o

AHanuz I'IEDEKFIIO"IBHHH MNowck B cnoe NogNoHEE

Crmncok nepekioNastil: ofberTos CETH
Koy Tun HeficTene

FER Aaneinwra M 50NMpOBATE OT MCTOYHHES %
187 Saneuxka OTEnHYEHD
125 SanEMHKa OTEmaveHD

D=l

| BrinanHuTe l | Hactpoiikm | | Cnpaeka | [ Jakpemh

Puc.3.28

Bunpl mepeximroueHui:

- BriarouuTs - Pexxum 00bekTa ycTaHaBiIMBaeTcsl Ha «Brimtouen»;

 BbIkiI04uTh - PexxuM 00bekTa ycTaHaBIMBAETCS Ha «BBIKITIOUEH;

- M301upoBaTh OT MCTOYHHUKA - PexxuM 00beKTa yCTaHABIMBAECTCS Ha
«Boixmtouen». [Ipu 3ToM aBTOMaTHYECKH JOOABISETCS B CIIMCOK U Tie-
PEBOAUTCS B PEKUM OTKIIIOUEHUS! BCS HM30JIMPYIOIIAs OOBEKT OT HC-
TOYHHKA 3aII0pHAs apMaTypa;

« OTKJIYUTH OT UCTOYHUKA - Pexxum oObekTa yCcTaHaBIMBAECTCS Ha
«Bwixmrouen». [Ipu 3ToM aBTOMaTHYECKH JOOABIISETCS B CIIUCOK M Tie-
PEBOJIUTCS. B PEKUM OTKIIFOUEHHS BCSI OTKJIIOYAOMIAs OOBEKT OT HC-
TOYHHKA 3alI0pHAas apMarypa.

Ilar 7. HaxxMure kHONKY BBINOJHUTBL. B pe3ynprare BBINOJIHEHUS 3a1a4d
nosiBUTCS MHpopMamonnoe okHo IpocMoTp pe3yabrara, coaepkaiui Tadiany-
HbI€ JTaHHBIE pe3ynbTaToB pacueta (puc.3.29). [logpoOHee o0 pe3ynbraTax pacyeToB
cM. paznen 14.8 «IIpocmoTp pe3ynbTaToB pacuera», ctp.194. (Tom 2 Ilpunoxenue
A. PykoBozacTBO mosb3oBatens). Bkinagku Opaysepa comepkaT TabIUIbl MOMABIINX
NOJl OTKJIIOYEHHWE OOBEKTOB CETM M MTOTOBbIE 3HAUEHUS PE3yJbTATOB pacuera

(puc.3.29).

MpocMoTp pesynbTaTa =
N W

MNorpedurent - 3nanus | Tennosan kamepa | Notpetivrent | Uroroeeie sHaueHus
Maparerp SHaueHue
: e Boasl B NOASKWER TP. . KO,k 10160339
Ofber Boakl B OGPATHOM TP, KYG.M 0160339
PacueTHan Harpyska Ha oTonneque, Mkandy 0.916000
PacyeTHas Harpyska Ha BeHTHAALMID, [Kkany 0.000000
PacyeTHan cpeaHan Harpyska Ha TBC, Tkandy 0.130700
Offbem Bodbl B CHCTEME OTOMASHHA, KY6.M 19.785600
Ofber BOAEI B CUCTEME BEHTMAALKM, KYE.k 0.000000
Ofer eoael B cucteme [BC, kyt.m 1.140600
Cyrar4apHEI ofber Bk, kY6, t 21.246878

Punc.3.29
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4. IIpocMoTp pe3yJIbTAaTOB pacuyera

[Tocne 3amycka aHanM3a TMEPEKIIOYCHHUN Ha JKpaHe cpa3y MOSIBISETCS OKHO
C pe3yibTaTamMu pacueTa, NokazaHHoe Ha puc.4.l. Bkiagku okHa coaepxar Tabiu-
bl MOMNABIIMX MOJ| OTKIIOYEHUE OOBEKTOB CETH (€CJIM YKa3aHO B HACTPOUKax) U
WUTOTOBbIC 3HAUECHHUSI PE3YJIbTATOB pacyeTa.

MpocmoTp pesyneTata - ax

o RS

MNorpefivrent - 3aaHuA | Tennosan kamepa | MNotpeturens | MToroesie sHaveHWA L4

Maparetp 3HaueHue
: e BOAbI B NOASOWEM TP., KY.M i 0160339
Qe Bonkl B OSPETHOM TP., KYG.M 0160339
PacuyeTHan Harpyzka Ha oronnenue, Mkandy 0.916000
PacuyeTHan Harpyzka Ha BeHTHAALMIO, [Kan/y 0. 000000
PacuerHan cpenHan Harpyska Ha TBC, Mkandy 0.150100
Qe BONbl B CHCTEME OTOMASHHA, KYE.M 19.785600
Qe BONbl B CHCTEME BEHTHAALWM, KYG.M 0. 000000
Otfeem Bonkl & cucTeme [BC, kyd.m 1.140600
CyrarapHEIi ofber Boael, kyd. m 21.246878

Puc.4.1
4.1. Hasuranus

Oxno ITpocMoTp pe3yJbTaTa COICPKUT TaOIMYHBIC JaHHBIC PE3yJIbTaTOB
pacueta, a TaKkKe TaOJWIBI TOMABIIMX TIOJ OTKIIOYEHHS OO0BeKkToB. Jlms Toro,
9TOOBI CIENaTh AKTHBHOW HYXHYIO TAOJHMIIYy MIEITYKOM JIEBOW KHOMKOW MBIIIH BBI-
OepuTe COOTBETCTBYIOIIYIO BKIAIKy, HampuMmep, IloTpeduTesib, Kak Moka3aHO Ha
puc.4.2.

MpocmoTp pesynstata e
a8

MNoTpeturents - 3aaHma | Tennosan kamepa | Norpedurent | MToroesle sHaMEHKA »
Pk HautaeH... | Pacuer... | Pacuer... | Yucno wumensld | Kea
BriknoveH i 0.245 0.0687

BriknoveH v 0249 0.0647 105
Bewnowen  ynfomonocosa 48 Thuwmy. 0418 0.0567 105
Fl 1] 3

Puc.4.2

[Tpu BEIAETIEHNY 3amCH B TAOJIMIIE, HA KApTE aBTOMATHYECKU BBIJEISIETCS CO-
OTBETCTBYIOIUN 00BeKT. Ecii 00BEKT He momnajgaeT B BUAUMYIO 001acTh KapThl, TO
BU/JI YCTAaHABJIMBAETCS TAKMM 00pa3oM, YTOOBI OOBEKT OKA3aJICS B IICHTPE KAPTHI.

AHO «llentp sneprocoepexxenus YP»
31



Cxema ternocHabxkenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)
/1.02.01.24-OM.03
TIpunoxenune A

4.2. Ileuarn oTuera
Jlns co3ganus oTyeTa 1o TaOJUYHBIM JIaHHBIM PE3YJIbTaTOB pacyeTa :

1. Tlepetimute Ha Hy)HYIO0 BKIaaKy. (Ilorpedurtens, iToroBsie 3HaUeHUS 1
T.1.);

2. Haxmure KHOIIKY .@o;nsmcs{ JMaJor co3aanus otueta (puc.4.3).
= Oruer PG

W afnoHE! oTHETOE:!

I [CTaHnapTHEIA] - J

Hogei... M EtAEHUTE. . Hoamre

Ié Meuars I [@. nDUCMUTpJ I DTrieHa

Puc.4.3
3. Jlna npenBapuTeNbHOTO TPOCMOTpa OoTYeTa HaKMHUTE KHOMKY IIpocmoTtp.
Jlns meyaTu oTyeTa HaxkmMuTe KHOTIKY Ileuats.

4.3. Ixcnopt B MS Excel

Jlia skcnopTta B anekTpoHHyto Tabiuiy MS Excel TabmuuHBIX AaHHBIX pe-
3yJIbTaTOB pacyeTa:
1. HaxxmuTte KHOTIKY . EOHBI/ITC}I nuainor skcnopta B MS Excel. (puc.4.4).

3kcnopT B Excel =

W atnoHE oTYeToE:

I [CTaHaapTHEIN] -

Hogkiii... MareHuTE. .. Yaanure

MNyTk K ke Excel

[:hothcet.=ls Ogzop...

WA mncTa:
1

I Coxpature J I@. I'Ipocmo‘rpl l OrrmeHa ‘

Puc.4.4

2. B crpoke Ilyth k kHure Excel Haxxmute kHOnKy O030p M yKaKHTE ITyTh U
uMsi coxpansemoro ¢aina. B mone Ums nucta BBeauTe UMsI TUCTA, B
KOTOPBIN OYJyT COXpPAHEHBI IaHHBIE;

3. s mpeaBapuTenbHOro MPOCMOTpa oT4eTa HaxxmuTe kHonky IIpocmorp;

4. Haxwmure kHOonKy COXpaHUTh.
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4.4. Dxcnopt B HTML
s axeriopta B HTML cTpanuily TabJMYHBIX JaHHBIX pe3yJIbTaTOB pacyeTa:

1. HaxxmuTe KHONKY AlosButes auanor skcriopra B HTML. (puc.4.5).

Skcnept 8 HTML P
@ Ul afinoHE! oTYETOE:
l [CTaHgapTHEIH] -
Hoekli... HameHiTe. .. Ypamime
Wraa gakina:
C:hhouges
’ CoxpaHuTe l [@. I'Ipncmmp] ’ Otrera l
Puc.4.5

2. B crpoke Nms (aitiia HaxxmuTe KHONKY O030p U YKaXKUTE IMyTh U UMS
coznaBaemoro HTML-@aiina;

3. Jns mpenBapuTesbHOrO NpOCMOTpa oT4YeTa HaxkmuTe KHONKY IlpocmoTp;

4. Haxxwmute kHONKY COXPAHUTD.
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5. 3aBepuienune padoTbl MPOrpaMMbl

J7i BBIXOJIa U3 TIPOTPaMMBbl HEOOXOIMMO Ha)XaTh KHOTIKY 3aKpPBITHS OKHA, KaK
MoKa3aHo Ha puc.S.1.
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Puc.5.1.

Baxuno: [l TOro, 4To0bl COXpaHUThH JAaHHBIE , KOTOPbIE W3MEHSUIUCH MPHU
pacyeTtax B CIIOSIX , HalpuUMmep, MO MOTPEOUTENAM, y4acTKaM U T.J.HEOOXOIUMO
IIPY BBIXOJI€ W3 JUAJIOrOBOTO OKHA HAXKATh KHONKU «COXpaHUTh 3aIlUCh» M u

IlnﬁUﬂDTI’TL N |=ﬂ
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6. Coo01enus: oneparopy

[Tocne 3amycka pacuera cucTeMa MOKET BbLAATh Psiji OLIMOOK, OIIMOKK ObIBa-
IOT HECKOJIBKUX TUTIOB:

. OIIMOKH I10 TOIIOJIOTUH CETH;

+  OmMOKH MO0 CEMaHTUYECKON HHPOpMAIHH;

«  OmMOKH MO pe3ysIbTaTaM pacuera;

. OCTaJbHbIE OIIHUOKH.

[Tpu 3TOM, MOKA HE OYAYT YCTpaHEHBI ONMTMOKHU TIEPBBIX ABYX THUIIOB, paCYeT HE
3armyctutcs. s Toro, 4ToObl OmpenenuTh MO KakoMy OOBEKTY BbIAaHA OIIMOKA,
BBITIOJIHUTE JTBOMHOM IIETYOK JICBOM KHOIKOM MBIIIHU IO CTPOKE C OLIUOKOM, rmocie
4ero oOBEKT, MO KOTOPOMY BblJlaHa olIMOKa, 3amuraer. Ecnu ommOka cBs3aHa ¢
CEMAHTHKOM, TO OTKPOETCSI OKHO CEMAaHTHUYECKOM MH(POpMallMd U KypCop BCTaHET
Ha CTPOKY, B KOTOPO HEOOXOAUMO BHECTH WJIM UCIIPABUTH HHPOPMALIUIO.

Hanee, myist ucnpaBieHusi OIMOKH, HEOOXOIUMO (B 3aBUCHUMOCTU OT €€ THIIa)
au00 UCIpaBUTh Tpaduyeckyro uHPopManui (OTpeIaKTUPOBaTh CETh), JIMOO ce-
MaHTHYECKYIO (BHECTH WJIM UCTIPABUTH JaHHBIC B 0ase).

6.1. OmudKkM MO TONMOJIOTHH.
6.1.1. Ommoka Z001: ID=XX Y4yacTok He umMeeT y3Jia.

————————— Hamapoka TEONOECH CETHM OT MCOToUWHMEAa: 1D=1
Opegynpexgesme Z601: ID=h VgacTor He HMMeeT yhIa
Opegynpexgesme Z601: ID=T7 VgacTor He HMMeeT yhIa

Puc.6.1

Jlannasi ommOka CKOpell sIBJIsIeTCs HE OIIMOKOHM, a MpemynpekIeHUueM, Io-
ATOMY OHa BBIBOJUTCS CHHUM IIBETOM U HE SIBISETCA MPUUMHON OCTAHOBKHU pacue-
Ta.

Takoe mpemynpexaeHue OyIeT BBIBEACHO NPH HEMPaBUIHBHOM HAaHECEHUU
CETH, KOTJa Ha4YaJbHBIA WM KOHEYHBIM y3€J ydacTKa HE CBS3aH C KaKUM-JIHOO
00BEKTOM, XOTSI TIPU STOM BU3YaJbHO MOMKET Ka3aThCs, YTO YYaCTOK CBSI3aH C TO-
YEUHBIM 00BEKTOM.

JInsi MpOBEPKU CBA3HOCTH BCEU CETH BOCHOJB3YWUTECH pazaeinom KoHTpoub
omrOoOK mpu BBoje. i ucnpaBieHust OLIMOKM BOCHOJIB3yiTECh pasznenoM Penak-
TUpoBaHue 00bekTOB ceTu/IlepenpuBsizka yyacTka.

XX - unpuBuAyanbHbId HOMEp oObekTa (ID unu Sys), aBTOMaTuyecku mpu-
CBaMBAaEMbIil IPU POPUCOBKE CETH;

6.1.2. Ommoka Z021: ID=XX B 1aHHbIi y3eJ OAMH YYACTOK /I0JIKEH BXO-
AUTh, APYIOii - BBIXOAUTD.

————————— Hamapoka TenmoBOM ceTM oT McrTouHMea: ID=2188 ---——————-
Ouptbxa Z021: ID=3965 B maHHEDT ySen ogMH VIACTOK OOOAEeH BEOOMTE, OPYIOH - BHXOOHMTE

Puc.6.2
JlanHast ommOKa BBIBOAWTCS TPU HEMPABWILHOM HAHECEHWU CETH, B TOM
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cilydae, Korja K OObeKTy NMPUCOEIUHEHO HEJOMYCTUMOE KOJIMUYECTBO YUACTKOB.

Hanpumep, noTpeduTens — 3TO y3710BOH 31€MEHT, KOTOPBIA MOXKET ObITh CBS-
3aH TOJIBKO C OJJHUM Y4YacTKOM. 3aJIBUKKa, HACOCHAas CTAHLUSA, MOTYT OBITb COENU-
HEHBI TOJIBKO C JIBYMSI Y4aCTKaMH, OAMH BXOMSIIUM, IPYrodl BBIXOASIIUI U3 00b-
exta. YerbipexTpyOHas TeruoBas cetb nocie LTIl mzoOpaxkaercs ¢ mcmosib3oBa-
HHEM BCIIOMOTaTeNIbHOTO yuacTka. [lonpobHee o mpaBuiIbHOM H300paKeHNU OOBEKTOB
TEIUIOBOM CeTH cM. paszzaen DneMeHTsl TermioBoi cetu (Tom 2 [punoxenue A. Py-
KOBOJICTBO I10JIb30BAaTE);

6.1.3. Ommodka Z011: ID=XX IloTrpeduTesib OTKJIOYEH 110 00PATHOMY.

JlanHast ommOKa BBIBOAUTCS, KOT/Ia K MOTPEOUTENI0 MOIXOAUT IMOAAIOIIUIN
TpyOOIIpOBOA, HO OTCYTCTBYeT 0OpaTHbIM. [[ns1 mcnpaBieHUs JaHHOW OIIMOKH
HEOOXOMMO IPOBEPUTH MPABUIIBHOCTh HAHECEHUSI CXEMbl CETH M IPOBEPUTH Ipa-
BUJIBHOCTh YCTAHOBKH PEXUMOB PaOOThI Y4aCTKOB;

6.1.4. Oumoka Z012: ID=XX IloTpeduTe/ib OTKJIHYEH M0 MOJA0UIEMY.

JlanHast ommOKa BBIBOJUTCS, KOTAAa K IMOTPEOUTENIO MOIXOAUT OOpaTHBIN
TpyOOIIpOBOA, HO OTCYTCTBYET mojaromuil. [lyisg ucnpaBieHus JaHHOW OLIMOKU
HE00XOIMMO MPOBEPUTH MPABHIBHOCTh HAHECEHUSI CXEMbl CETH U MPOBEPHUTH Mpa-
BUJIBHOCTb YCTAaHOBKHU PEXUMOB PabOTHI Y4aCTKOB;

6.1.5. Ommodka Z018: ID=XX IloTpeduTesib OTKIOYEH.

JlanHast ommOKa BBIBOJUTCS, KOTJa TEIUIOHOCUTENh HE MOMaAaeT K moTpedu-
TEJIO HU IO MOJAI0NIEMy, HU 0 oOpaTHOMY TpyOompoBoay. s ucnpaBieHus: 1aH-
HOM OIMOKK HEOOXOMMO MPOBEPUTH MPABUIBHOCTh HAHECEHHS CXEMBbI CETH U IMPO-
BEPUTH IPABUIILHOCTh YCTAHOBKH PEKUMOB paOOThI yUaCTKOB;

6.1.6. Ommnoxa Z019: ID=XX V¥3ej 0TK/II0Y€H.

JlanHast ommOKa BBIBOJUTCS, KOTAA K y3JIy CETH TEIUIOHOCUTENb HE MOMNaiaeT
HU I0 MOJAIOUIEMY, HU 10 oOpaTHOMY TpyOompoBoay. s ucnpaBieHHsl TaHHOM
OLIMOKM HEOOXOAMMO IMPOBEPUTH MPABUIBHOCTh HAHECEHMs CXEMbI CETU U IIPOBe-
PUTH IPABUIIBHOCTh YCTAHOBKH PEXXUMOB PaOOThI yUaCTKOB.

6.2. OmmOKuM Mo ceMaHTU4YeCKOI MH(pOPMALNH.

Ommobka Z004: HeBepHoe 3HaUEHUE MOJIS.

Yreune DEHENX OO YYACTKAM...
Omngbra ZDO04: ID=3964 Hemepmoe Bmavenme nona 'Dpod’-'BeyTpenmoi muadeTp nogammero TpySomposopa, M’

Puc.6.3

Ha puc.6.3 BeiBenena ommOka, CBS3aHHAs C HEBEPHBIM 3HAYCHHEM ITOJIS
JnameTp moparomiero TpyOompoBoja, M., rae XX — WHANBUIYATbHBIN HOMEP 00BEK-
ta (ID unu Sys), aBToOMaTHYeCKU IPUCBAUBAEMBIN OOBEKTY IIPU MPOPUCOBKE CETH.

JlanHast omOKa BBIBOAUTCS MPU HAJTMYMU HEKOPPEKTHBIX JAHHBIX WU TIPU OT-
CYTCTBMU HCXOMHOW MHPOpMalUKM XOTS Obl B OAHOW CTPOKE, HEOOXOIMMOM ISt
pacuetoB. s ycTpaHeHUs OMIMOKM HEOOXOAMMO BBl IIEIKHUTE JIE€BOU KHOM-
KO MBIIIM IO COOOIICHUIO, MTOCJE Yero OTKPOETCS OKHO CEeMaHTHUYeCKOW MH(pOopMa-
MU 10 OOBEKTY C HEBEPHBIMU WJIM OTCYTCTBYIOLIMMH JaHHBIMU, U KypCOp BCTa-
HET Ha MoJie, rAe HeoOX0IUMO BBECTU WJIM UCIIPAaBUThH HHMOpMaIuo. (puc.6.4)
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HabirvieHOB 8HHE KOHIE YUaCTRS
TnbaHa YHACTES, 1 ‘i};’
BHUTREHHMA AHAMETD NOAIOWErS TPYSONPOBORS, M o1
Brayrpereii greamerp ofiparHoro TpeSonpoeoga, m 0125

J ] Cupitia ®O3$, MECTHER CONPOTHENEHW NOA. TR-A3 1.6

ORI MECTHESE CONpOTHENEHWA MO0 TPHLE

Cipitda ®OBP. MECTHBH CONPOTHENEHA GbD. TP-aa 16

-

Yrenwe pansux no norpeburensam. ..
YreHMe DAHHHX DO YYaCTRKAM...

Puc.6.4

bl T e COnOT R AEHLER 60 TR A

6.3. OwmmOKku no pe3yJbTraraM pacyera.

6.3.1. IIpenynpexnenue HemocrtaTouno Hanopa Ha uctounuke Delta=X M, rae
Delta — HEOOXOIUMBIN Harop. CAMBIN HEBJIATOIIOJIYYHbBIN
IIOTPEBUTEJIL: ID=XX.

KoHTpOME HAODODE. . -
HepgococTarTogns Hanopa DeltaH=105.873812
CAMEI I[LIOXOH NOTPEEMTENL: ID=53

Puc.6.5

JlanHO€ COOOIICHNE BBIBOAWUTCS MPU HEXBATKE paCIojiaraeMoro Harmopa Ha
notpedutene, rae DeltaH— 3nadenne Hamopa, KOTOporo He xBartaeT, M, a ID (XX)
— WHIUBUAYaITbHBI HOMEp MOTpPEOUTENs, Jisi KOTOPOrOo HEXBAaTKa HAmopa MaKCH-

MaJibHa.
Teplo

HEAUL'HO\NO HaNOpa Ha MCTOMHKUEE
| )

Deita=105.873812

Mopobpare 2eTomaTnueciu?

Ja | He

Puc.6.6

JIBaXKIbl MICITKHUTE JIEBOM KHONMKOM MBIIIN 10 COOOIIEHUIO O CaMOM ILIOXOM
MOTpeOUTENIe: COOTBETCTBYIONINHI MOTPEOUTETH 3aMUTAET HA IKPaHE.
JlanHas ommOKa MOKET BhI3BaHA HECKOJIBKUMU MPUYUHAMU:
a) HexoppextapiMu ganHbIMU. Eciii BeMurHA HEXBATKHA HAIlOpa BBIXO-
JIUT 32 PAMKHU PeaTbHBIX 3HAYCHWA JIA TAHHOW CETH, TO UMEET MECTO OIMMOKa mpu
BBOJIC WMCXOJHBIX JAHHBIX WJIM OIMMOKA TpPU HAHECEHWH CXEMbl CETH Ha Kapry.
CrnenyeT mpoBEpUTH, TPABUILHO JTU OBUTH 3aHECEHBI CIICTYIONTUE TaHHbIE:
o Ilo UCTOYHHUKY TEIUIOBOM CETH:
e Pacnosiaraemblii Hamop - MPOBEPUTH 3HAYEHUE BEJIMYMHBI
pacyeTHOrO PacrojaraéMoro Haropa Ha HMCTOYHHKE.
o Ilapamerpsl TpyOOIPOBOJIOB:
e JluameTpsl TPyOOIPOBOIOB - MPOBEPUTH MPABUIHLHOCTH 3aHE-
CEHHUs TUaMeTpoB TPyOOINPOBOAOB, HANpuUMep, ObLT BBEJICH
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muametp 0.05 m Bmecto 0.5 metpa;

* 3apacTtaHue TpyOOIIPOBOJOB - MPOBEPUTH 3HAUECHUE 3apacTa-
HUsl TpyOONpOBOJOB, JaHHAs BEJIMYMHA CHJIBHO BIMSET Ha
TUJIPABINYECKUI PEXHUM CETH, TaK KaK YMEHBIIIAEeT JUAMETP
TpyOomnpoBoaa. Hampumep, ecnu auamerp 0.032 M, a 3apac-
TaHUE 33/1aHO 5 MM, TO (GaKTUUECKHI TuameTp TpyOompoBoa
oynet 32 - (5+5) = 22 mMm. Ecnu 3apactanne HEM3BECTHO, TO
JaHHOE 3HaUYeHUE 3a/1aeTcs paBHbIM 0;

* ConpoTuBieHrue TpyOONpPOBOIOB - MPU HAJIUYUH COMPOTHB-
JICHUST y4acCTKOB TPYOONpPOBOAOB, KOTOPHIE MOIYy4alOT B pe-
3yJIbTaTe 3aMEpPOB, IIPOrpaMMa HE YUUTHIBAET 3HAUEHUS JHa-
METpPOB, LIEPOXOBATOCTEW, 3apacTaHM M MECTHBIE COIPO-
TUBJIEHUS  TpyOONpoBOMOB. 3alaBaTh  CONPOTHUBIICHUS
CJIEYET TOJIBKO MPU HAJIWYMM PE3yJIbTaTOB NPOU3BEICHHBIX
3aMepOB.

JlaHHble OIIMOKKM MOKHO OOHAapyKHUTh C MOMOUIbIO IOCTPOEHUS NbE30MET-
pUYECKHX TpaduKoOB, HAPUMEP:

95
90
85
80
75
70
65
60

55

50
45
a0

Hanop, M

-
3s

25

20
g
13 e /..,/,'-,/.,"./' s

g

0
HanmeHosasie yana Cesepsan  TH-1 TK-2 TK-3 TH-8 TK-10 TH-11 TK-12 Ty ®u
MegesMyecEas BaiCOTA, M H 10 1 12 13 14 15 16 "
PacnonaraeMniii HANGP, M mnz T2.419 71.487 T0 668 65499 -42 55 -44 208 -46.091 -46.63
Onika y4acTea, M 60.75 107.48 76.63 145.93 3493 24.m 36.67 283
OuameTp y4acTEa, M 025 0.258 0.25 0.125 0.05 0.1 0.1 0.05

[Kemepe: HARODA. B AOKARRIM 0.488 0.585 0.488 2.574 67.278 1.008 1,143 0.338
TpyGonposoge, M

Noreps nanopa B obparHom
TpyGonpomoge, M

Yoenshue IRneiLe NOTEPN B g oyg 4926 5945 17147 1825151 34753 26806 10703
Ne, mmim et 2.13 34753 3

YieneHHEe NHHERHE NOTERPN B
OC, mmi

0.318 0.386 0.322 1.594 41.7TM 085 0.735 0.207

a4 3.183 Jaaz 10.602 1133194 21646 16.761 6.508

Puc.6.7

Ha nannowm rpaduxke (puc.6.7) BUIHO, 9TO HA OJHOM U3 YYACTKOB CETU UMEET
MeCcTO OOJBINOE TMaJIeHNe HAMopa, OYCHb BBHICOKWE YICIIbHBIC JTUHEHHBIC MOTEpU B
TpyOonpoBoae. [IpuunHy MOKHO OOHAPYKUTH, €CITM B3TJISTHYTh HA TUAMETPHI TPY-

AHO «llentp sneprocoepexxenus YP»
38



Cxema ternocHabxkenus MO «["opon Botkuuck» YP Ha nepuon mo 2036 rr. (Axryanmuzanus 2024 rox)

J1.02.01.24-OM.03
TIpunoxenune A

0oMpoBOAOB — Mocie auamerpa 125 MM ycTaHoBJEH TpyOompoBo auamerpom 50
MM, a iocse Hero — 100MM — HapyleHre TENECKOMMYHOCTH HAJIMIIO;
o Ilo moTpeduTensiM TeIJIOBOM CETH:

PacueTHbie Harpy3ku Ha MOTPEOUTENSIX — MPOBEPUTH, Mpa-
BUJILHO JI OBUIM 33/1aHbl pacUETHbIE Harpy3kud Ha MOTpeOu-
tene. [lpu BBeneHHON OmMOOYHO GOJBIION HATPY3KH Ha MO-
TpeOuTee COOTBETCTBEHHO BO3PACTaeT PacXo]l TEIIOHOCHU-
TeJsI, MPOTEKAOLIEro MO TPYOONpPOBOAAM CETH, KakK Ciel-
CTBHE BO3pACTAIOT OTEPH HAINOPA;

PacueTHas cxemMa NpHUCOEAUHEHHS — MPOBEPUTH, COOTBET-
CTBYET JIM 3aJjaHHAsl CXEMa MOAKIFOUCHHUS IEUCTBUTEIBHOCTH,
TO €CTh, HAIIPUMEP, ECIU TEMIEPATYPaA TEIIOHOCUTENS B MO-
natomieM Tpyoompopose 110°C u pacuerHas Temreparypa
BOJBI Ha oToruieHne 95°C, To cxemMa MOAK/IIYEHHUS NOJDKHA
COOTBETCTBOBATh TAHHOW TEMIIEPATYPE, TO €CTh 3TO JTOJKHA
OBITH CX€Ma CO CMEUIEHUEM (3JIEBATOPHBIM WUJIM HACOCHBIM),
HO HU B KOEM CIIy4ae C IpsIMbIM MpUcOeInHEHnEM. B cxemax
CO CMEIIEHHEM YacTh PACUeTHOTO pacxojia OTOMpaeTcs W3
MOJIAIONIEH JIMHUU U YacTh U3 OOpaTHOM JIMHUH, a B CXEMax C
NPSIMBIM ITPUCOEAUHEHUEM BECh PACUETHBIN pPacxoi JOCTaB-
JsieTCsl IO MOJIAIoUIeMy TPyOOIpoOBOy, TOATOMY MIPH HEmpa-
BUJIbHOM 33JIaHUU CXEMBbI MOJKIIIOUEHUSI (BMECTO CMEIIEHUS
OpsIMOE MPUCOEANHEHUE) BECh PACUETHBIA pacxXold, MpOoTeKa-
IOLUI 0 MOoJaIIeMy TpyOOnpoBOAY, MOBJEYET 3a COOOM
OOJIbIIME TOTEPU HATIOPA;

PacuetHbiii pacnonaraemsiii Haop B CO — mpoBeputh 3a-
JAHHYIO0 BEJIWYMHY IMOTEpPh HANOpa B CUCTEME OTOIUICHMS,
HarpuMep, OpHU dBJeBaTOpHOM mnpucoeauHeHnn CO MHUHU-
MaJbHO HEOOXOJUMBIM HAmop Mmepes 3J1eBaTOpoOM i Ipe-
OJIOJIEHHSI THJIPABIMYECKOTO CONPOTHUBIICHHS 3JieBaTopa W
NPUCOEIUHEHHOW K HEMY CHUCTeMbl OToruieHus (0e3 yuera
TUJIPABIMYECKOTO COMPOTUBIICHUSI TPYOONPOBOAOB, 000pPY-
J0BaHUs1, MPUOOPOB U apMaTyphl A0 MeCTa IMPUCOEIUHEHHS
aIIeBaTOpa) onpesensercs no popmyie:

AH?.T..‘.:&H - ]'4 * AHC‘O * (]- + [,-'T)j

rae U - pacyetHblii koapduiment cmemenus. [lpu
temnieparypHom rpadpuke 150°C - 70°C. KoaddumumeHt
cmemieHust (U) = 2.2 1 BBEICHHOM 3HAUYE€HUU MOTEPh HAropa
B CO 1 M, MUHUMAJILHBIN HaIoOp Mepejl AJIEBaTOpPOM OyAeT
cOCTaBJIITh 0KOJIO 15 meTpos. Ilpu norepsx nanopa B CO 3
M, MUHUMAJIBHBIN Hamop yxe 44 merpa!
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b)  I'mapaBIMYECKUM PEKUMOM CETH.

Ecnmu ommOku mpu BBOJE HCXOAHBIX JAHHBIX OTCYTCTBYIOT, HO HEXBaTKa
HaIopa CyIIeCTBYET U UMEET peajbHOe IS JaHHOW CETU 3HAUY€HHUE, TO B 3TOU CUTY-
ally OIpeieJICHUE MPUYUHBI HEXBATKU U CIIOCO0 €€ YCTPaHEHUs OCYIIECTBIISIET CaM
CIIEIUATTUCT, padOTAIONTUH C TaHHOM TETJIOBOM CETHIO.

6.3.2. ID=XX 'HaumenoBanue norpedutesnss’ OnopoKHEHUE CUCTEMBI OTOII-
nenus (H, m)

JlanHoe coo0OIleHre BBIBOJUTCS TMPU HEAOCTATOYHOM HAmope B OOpaTHOM
TpyOONpoBOAE NIl MPEIOTBPALICHHS OMOPOKHEHUS CUCTEMbI OTOIICHUSI BEPXHHUX
STa)kel 37aHus, TIOJHBIN HAmoOp B 00paTHOM TPYyOOIPOBOJE JOJKEH OBITh HE MEHEe
CYMMBI T€0JIe3UYECKON OTMETKH, BBICOTHI 3/IaHUSI IUTIOC 5 METPOB Ha 3aMOJHEHUE
CHUCTEMBI. 3amac Harmopa Ha 3aloJIHCHHE CHCTEMBbl MOXET OBITh W3MEHEH B
HAaCTPOMKAxX pacyETOB.

XX — MHOUBUAYAIbHBI HOMEp MOTPEOUTENs, y KOTOPOrO MPOUCXOAUT OIO-
POKHEHUE CUCTEMbI OTOILJICHUS,

H — Hanop B MeTpax, KOTOPOro HEJJOCTATOYHO;

6.3.3. ID=XX 'HaumenoBanue norpedurens' Hamop B o6paTHOM TpyOOIIpO-
BOJI€ BBIIIIE T€OJIe3NUecKOor OTMEeTKH Ha H, M.

JlanHoe coo011ieHre BbIIAETCS MPU IaBJICHUH B 00paTHOM TPyOOIIPOBO/IE BhIIIIE
JOITYCTUMOTO 110 YCJIOBUSM MPOYHOCTH UYTYHHBIX paauatopoB (6osee 60 M. Bo..
CT.), rae XX- UHAUBUAYAJIbHBIA HOMEp TToTpeduTenss u H- mpesbimaroiee reoaesu-
YECKYI0 OTMETKY 3Ha4€HHUE Haropa B 00paTHOM TPyOOITpOBOJIE.

MaxkcumanbHbIi Harmop B 00paTHOM TPYOOIPOBOIE MOKHO 3aJ1aTh CAMOCTOSI-
TEJIbHO B HACTPOMKAX PACUETOB.;

6.3.4. ID=XX 'HaunmenoBanue notpedutens' He momoOpats comuio anesaropa.
CtaBUM MaKCUMAJIbHBIM.

JlanHO€ COOOIIEHNE MOKET MOSBUTHCSA MPU HATMYWU OOJIBIIUX HArpy30K Ha
OTOIUJICHHUE WJIM MPU HEBEPHOM BBIOOPE CXEMBI MOAKIIOYCHUS, KOTOpas HE COOTBET-
CTBYET pPacyeTHbIM MapaMmeTrpaM. XX- UHIAUBUAYAIbHBIA HOMEP MOTPEOUTENs, s
KOTOPOT0 HE Mo00paTh COIUIO AJIEBATOPA;

6.3.5. ID=XX 'HaumenoBanue norpedutens’ He momodpartek corio sneBaTopa.
CtaBUM MUHUMAJIBHBIN.

JlanHHO€ COOOIEHHE MOXET MOSIBUTHCS MPU HAJMYMKM OYEHb MAajbIX Harpy-
30K Ha OTOIUICHHE WJIM MPU HEBEPHOM BBIOOpPE CXEMbI MOJKIIOUYEHUS, KOTOpas He
COOTBETCTBYET pPACUETHBIM TapameTpaMm. XX— HWHAUBUAYaJIbHBIA HOMEP MOTpeOu-
TeJIsI, 711 KOTOPOTO HE MOI00paTh COILIO AJIeBaTopa.

6.4. OcraabHble OIIUOKH.
Ommbka Z044: He BbIOpaH HU OJAWH UCTOYHUK JJISl pacyera.

AHa;iM3 TONOJIOTMH. ..
Omnt6xa Z044: He subpan MM oMM MCTOYHMK INS pacuera

PacueT oxoH4YeH!
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Puc.6.8

JlanHas omrOKa MOSIBISETCS, €CJIM B TaHeIW THAPABINYECKUX pacueToB Zu-
luThermo™ He OBLT OTMEYEH HM OJWH UCTOYHHUK. UTOOBI OTMETUTHh MCTOYHHK pac-
CUUTBIBAEMOW CETH, HYKHO JIEBOM KIIABMUIEH MBI YCTAaHOBUTH TaJO4YKy B OKHE
HAaIpOTUB HAMMEHOBAHMS UCTOYHMKA. ECIM B CJI0€ HECKOJIBKO MCTOYHUKOB TEILIA, HE

CBA3aHHBIX MCKIAY CO60ﬁ, TO MOKHO BBIJICJIUTD TOJIbKO HY’KHBIC:
=) Mpurmep Tennoeoi ceTu
+-[] Cesepran
+- bl T3l

Puc.6.9
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7. O0o03HaueHNsI KHOMOK MaHeJ el HHCTPYMEHTOB

O0603HaueHMs KHOTIOK MaHesel HHCTpyMeHTOB B Tabnuiax:
e Ta6numa 7.1 — [Nanens CtanmapTHast;
* Ta6numa 7.2 — [Nanens Kapra;
e Tabmuna 7.3 — Ilanens PemakTop (akTHBHA TOJBKO B PEXHUME
pPENAKTUPOBAHUA);
e Ta0Omuua 7.4 — [Tanens HaBuramms;
* Ta6numa 7.5 — [Nanens ®opmaTupoBaHueE;
e TabOmuua 7.6 — ITanens Ctrib;
e TaOnuua 7.7 — [Tanens [leyars;
e Tabnumna 7.8 — Ilanens bupku.
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Ipunoxenne A

Taoauna 7.1 - [Taneas CrangaprHas

NES-dagR@E sa2ax|/s0 | g FOT0|@

Knonka

A

ot

i

o o W i

iy

S X

i S

@ [

Omnucanne
Co3ganue HOBOM KapThl.
OtkpeiTue daitna Zulu (kapThl, MPOEKTa,
cios, 6a3el naHHbIX). Hakatue B mpaBoi
YaCTH KHONIKU BBI3bIBAET MEHIO OTKPBITHUS
daiina.

CoxpaHeHHe aKTUBHOT'O IOKYMEHTA

ITeyaThs aKTUBHOTO AOKYMCHTA

[TpocMOTp JOKyMEHTa Tepet eYaThIo.

Co31aHre HOBOTO MaKeTa IevyaTu.

Bripesanue (ymanenue B 6ydep oomeHa)

BBIACJIICHHOTO 3JICMCHTA UJIW I'PYIIIBI 3J1C-

MEHTOB

KOHI/IpOBaHI/Ie BBIJICJIICHHOT'O 3JIEMCHTA
WJIM TPYIIIBI 3JIEMEHTOB B

Oydep oOMeHa.

Bcrapka snemenTa(oB) u3 Oydepa oomMeHa.

Y;[aneHHe BBIJACJICHHBIX 3JICMCHTOB.

Otmena nocnennero aercteus. [Ipu MHO-

TOKpaTHOM HaXaTUM OTMCHACT IOCJICIHUC

JeHcTBUS B MOpsiIKE OOpaTHOM OT TOTO, B
KOTOPOM OHH OBLJIH TIPOU3BEICHBI.
Bo3Bpar pe3ynbraTa TOJIBKO YTO OTMEHEH-
Horo feiictBusi. PabotaeT B mape ¢ mpessl-
JyIIEe KOMaHI0M.

OTtoOpakeHue maHe I CBOWCTB.
OTtobpaxenue nanenu Pabouee mecro.
OTobOpaxeHue maHe I COOOIEHUH.
OTtobOpaskeHre OKHA HABUTaTopa.

BrI130B penakTopa 0a3 JaHHBIX.

Cosnanne Ta0InIBL.
Bb130B Tabnuib! 1)1 IPOCMOTpA.
BbI30B OKHa ClIpaBOYHON CUCTEMBIL.

CooTBeTCTBYIOIIAsA KOMaH/1a
®aiin|Co3nate|Kapty

®@aiin|OtkpeiTh|KapTy
(ITpoext, Crnoit, ®aitn, Ma-
KET)

®aiin|CoxpaHUTh

®daiin|lleyaraTs

@aiin|lIpenBapurenpHblii
IPOCMOTP
Kapra|Makets1|Co3naTh

[IpaBka|Bbipes3aTs

ITpaBka|KonupoBath

IIpaBka|BcTaBuTh
[IpaBkaly nanuth

[IpaBka|OT™MEHUTD

[IpaBka|BepnyTh

Oxno|CBoiicTBa
Oxkno|Pabouee mecTo
Oxno|Coo0menust
Oxkno|Hasurarop
Ta6muma|Penakrop 6a3
JTAHHBIX

Tao6nuualCo3ngathb
Ta6muua|lIlpocmoTtp
CnpaskalCnpaska o Zulu
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Taoauna 7.2 - Ilaneas Kapra

G - GF & fF O 8 &)Npurep Tennosoi cetn

Knonka
B

far
&

(g

47

¥
1
S
ey
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i, d o

Onucanue
JloGaBneHue cios B Kapry.
VcKiTroueHus ciost U3 KapThlL.

Hacrpoiika nmapameTpos ciosl.

Bxutouenue u BHIKIIIOUEHHE PEKUMa peaak-
TUPOBAHUS CIIOSI.

OTtoOpakeHHe crHcKa 3arpy>KEHHBIX CIIOEB.
MO3BOJISIET MOMEHATh CJIOU MECTaMH, J0-
0aBUTH CJIOW, yIATUTh CJIOW, TIOMEHSTH
CTPYKTYPY Y HACTPOUKY CIIOS.

Bb130B quanora cTpyKTyphI CJIOSI.

OTMeHa Co3/1aHHOM TPYIIIBI 00BEKTOB.
CwmeHa pexkrma JJ1s1 BBIACIIEHHOTO (MHUTaro-
1ero) o0ObeKTa.

[Tonck oOBeKTa MO 3aJaHHOMY KITIOUY.
Br130B Opay3epa 6a3bl JaHHBIX.

Brigenenne 00beKTOB 1O aTprOyTaM 0T00-
pakeHusl.

Bo3sspar k npeapiayieMy pacioyIokKEHHIO.
ITepexon Bnepen (K pacroyIOAKEHHUIO A0 BbI-
IIOJIHEHMSI BO3BpaTa). AKTHUBHA TOJIBKO I10-
CJIe BBIITOJIHEHUS] KOMaH/Ibl BO3BpaTa

JleBas yacTh - yCTaHOBKA 3aKJIAJKH, IpaBas
— BBIOOD 3aKJIaJIKU U TIEPEXO]] [0 He.
IIepexon Ha ypOBEHb BHU3.

Ilepexon Ha ypOBEHb BBEPX.

Co3znanue cBs3M 00BEKTa C IPYroil KapTOH.
OOHOBINIEHHUE CBA3H.

&P g oh

|G D - ¥ E 8w
CooTBeTCTBYIOIIAsA KOMaH/1a

Kapra|lo6aButs croit

Kapra|Y6pats croit

KapralHactpoiika ciost

KapralPenaxTop cnos

Cnoit|CtpykTypa ciios
Kapral|l'pynnalOTmeHuTH

Kapra|3anpoc|Ilo kinrouy
|3anpoc|llo 6a3e maHHBIX

‘aptal3anpoc|llo arTpubyram

Bun|lIpenbiaymmit

Bun|Bepnytbes
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Ipunoxenne A

Taboauua 7.3 - [laneas Pegakrop
(AKTHBHA TOJILKO B pesKMMe PeJaKTHPOBAHMS)

» ub‘ }’C\l A0 00k N2 X T |4+ =355

Knonka

-

L

!

L

G

e [y

=

<

Onucanue

YcraHoBKa pekrMa BIICTICHUS! 00BEKTOB IS
peIaKTUPOBaHMUSI.

YcraHOBKA peKUMA BIIEICHUS Y3II0B

Br16op TunoBoro oObeKkTa 711 HAHECEHUS Ha
Kapry.

YcraHoBKa pexuMa BBOJA JIOMaHbIX JIMHHM.
Pesxnm BBOTa HE3aIMOJIHEHHBIX
IPSIMOYTOJIbHUKOB.

Pexxrm BBOJ1a 3aMOJTHEHHBIX MPSIMOYTOJIbHUKOB.
Pexxrm BBOJIa OKPYKHOCTEM.

Pexxum BBO1a 3aTI0JIHEHHBIX OKPY>KHOCTEM.
Pexxrm BBOJIa MHOTOYTOJIBHUKOB.

Pexum BBOZA 1TyT.

PexxyuM BBOJ1a CErMEHTOB.

Pexxum BBOJIA 3apaHee BEIOPAHHOTO CUMBOJIA.

PexxyM HaHeceHUs HaIIUCEN.

JlobGaBnenue y3na.

VY nanenue y3ina

BcraBka cumBoia.

Vnanenue cuMBOJIa, HAXO/SILETOCS HA y4aCcTKe

(cuMBOJI y1ajsieTcsl TOILKO B TOM ClTydae, eClid

U3 HETO BXOJST U BBIXOJAT CTPOTO IO OJTHOMY, B

pe3ynbTaTe CUMBOJI yIAISETCS, a YIaCTKH 00b-

CIUHSIIOTCS B OJIMH).

BxroueHne v BBIKIIIOUEHHUE OTOOPAKEHUS CETKH

penakropa.

BxiroueHne 1 BRIKITIOUEHHE TIPUBSI3KH K CETKE.

Bxurodenue v BRIKITIOUEHHE 0TOOpakeHUs y3II0B

00BEKTOB.

Bxirouenne u BBIKJTIOUCHUE pPeXHMa
OpPTOTOHAIPHOT'O HAHECEHHUS pedep JoMa-

HBIX

Bxrouenne pexxuma moBOpoTa BBIJEICHHOTO

00BeKTA.

BrimonHenue 3aMbIkaHus BOKPYT 00bEKTa.

BrimosiHeHue 00x0/1a 00BEKTA.
Pas3ouenue oobekTa.

Tpancdopmarys cios ¢ IKpaHa.

CrpsimiieHue yrios.

L |9 500
CooTBeTcTBYIOIIAS
KOMaHaa
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Taoauna 7.4 - [lanear HaBuranus

CootBercTB ast
Knonka Onucanue yrott
KOMaH/a
A VYcraHoBKka pexuMa BbIACNICHUS (aKTHUBU3ALIUN)
00BEKTOB AKTHBHOTIO CIIOSI.
— Y cTaHOBKA peXrMa BIEICHUS! 00BEKTOB MPSMO-
2 YTOJIBHUKOM.
YcTaHOBKA peXrMa BBIJICICHUSI 00bEKTOB OKPYKHO-
b CTBIO.
N VYcTaHoBKa pexuMa BbIIETICHHS OOBEKTOB MPO-
e U3BOJIBHBIM 3aMKHYTHIM MHOTOYTOJIBHUKOM.
: [lepectpoenue okHa KapThl 0e3 U3MEHEHHs Mac-
2] pecip P Bua|OGHOBHUTE
mraba ¥ HeHTpa M300pakeHus (0OHOBUTH IKPaH).
. Bun|ITo pazmepam
£l OtobpaXkeHne BCe KapThl. Ao pasmepau|
Kapter
e} YBeNnM4eHHUE KapThI. Bua|YBennuuts
w YMeHbIIIEHNE KApPTHI. Buna|YMenbmmTh
VYcraHoBka pexuma MPOU3BOJIBHOTO MEpeMellie-
M HUS LEHTpa HU300pa)KeHHs B Ipeiesax mno- -
JIOBHMHBI SKpaHa.
o YcTaHoBKa pexuma noirydeHust uHGopMaIiu o
00BbEKTaM.
s Bun|3amaTe
frd 3aiaHue HOBBIX KOOPAMHAT LIEHTPA OTOOPAKEHHUSI.
KOOPJAMHATHI
[ Y cTaHoBKa pekrMa U3MEPEHUS PaCCTOSHUM U TI0-
AJCH.
= Kapra|Tononorus|
w ITouck nmyTn. o
Haiitu mytp
- Kapra|Tononorus|
¥k OtMmeHa myTH.

OTMEHUTH BCE

Taoauna 7.5 - [laneabr @opMaTUpOBaHue

Arial 14 Flxxul=EE= AL EH-
CooTtBercTB ast
Knonka Ornucanue yiot
KOMaHJa
Arial - = Br16op mpudra. -
14 = Bri6op pa3mepa Tekcra. -

Y cTaHOBKa )KUPHOTO HAaUepTaHUS MPUPTA. -
YcTaHoBKa HauepTaHus MpU(Ta KypCUBOM. -
YcraHoBKa HaYepTaHUS MPUPTA C TIOAIECPKUBAHUCM. -
YcTaHOBKA BRIPAaBHUBAHMUSI 10 JICBOMY KPao. -
YcTaHOBKa BRIPAaBHUBAHUS 110 IICHTPY. -
YcTraHoBKa BRIPaBHUBAHUS TI0 PABOMY Kparo. -
Br16op nieta mpudra. -
Br16op nBera dona. -

i =
1l e b
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Kuonka Omucanue

- Br160p 11BeTa JIMHHIL.

Taoauna 7.6 - [lanear CTnin

~[—] B 2[ ] A [akd]

Knomnka Onucanne
) p— Bp100p cTHIIS ¥ 1[BETA JIOMAaHOM.
] Br16op cTuiist 3aromHeHHBIX QUryp
- (TLI0IIaAHEIX 0OBEKTOB).
2 | BeI160Op cuMBOIIa [UIst BBOJIA.
A [abc] BsI0Op cTHIIA TEKCTA.

Taoauna 7.7 - [lanean [leuats

Knomka Omucanue
| BEI30B IMAI0ra TApaMeTPOB CTPAHUIIBL.
% BEI30B OKHA TTapaMETPOB TIeYaTH Kap-
TBI.
i3 Brinenenue 001acTh eyaTH.

&
s

@

i

PenaktupoBanue 061acTH eyaTH.

Taoauna 7.8 - [lanear bupku

aei 11 134
Knonka Onwucanne
Bxmrouenne pexuma pemnakTHpoBa-
AE} HUSA HaJNNCEN BBIBEICHHBIX

Ha KapTy u3 0a3bl JaHHBIX (OUPOK).
YcranoBka pexuma 1:1: YMEHb-

1:1 LICHUS HAAIIMCEH MPONOPLUOHAIBHO
MaciTady KapThl.

11 Otmena pexuma 1:1.

CootBercTByIOIIAs
KOMaH/1a

CooTBeTCTBYIOIIAsA KOMaH/1a

CooTBeTcTBYIOIIas KOMaHa
®aiin|[TapameTpsl
CTPaHUIIBL...

KapralHacTtpoiika neuaru...

CooTBeTCTBYIOIIAsA KOMaH/1a
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DNeKTpOHHAs MOJIENb CUCTeMBI TetutocHabxeHuss MO «["opox BoTkuHck» YP.

ITpunoxenue A

JIMCT PETUCTPAITMOHHBIX N3MEHEHUN

Howmepa nucroB (cTpanuir)

Nzm

U3MCHCHHBIX
3aMCHCHHBIX
HOBBIX

aHYJIMPOBAHHBIX

Bcero
JINCTOB
(cTpanwuir)
B JIOKYM.

Ne
JIOKyMEHTA

Bxonmsmmit
Ne conpoBoauTens-
HOTO
JIOKyMEHTA
U Jarta

Iloam.

Jara
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DNeKTpOHHAs MOJIENb CUCTeMBI TetutocHabxeHuss MO «["opox BoTkuHck» YP.
ITpunoxenue A

p—

Nhs W

CIIMCOK UCITOJIB30BAHHbBIX NCTOYHUKOB

.T'OCT 19.101-77 ECII. Buabl nporpamMm 1 MpOrpaMMHBIX TOKYMEHTOB.

['OCT 19.103-77 ECII. O603HaueHne nporpaMm U NpOrPaMMHBIX JTOKYMEH-
TOB.

I'OCT 19.104-78* ECII/I. OcHOBHBIC HAIUCH.

['OCT 19.105-78* ECII. O01ue tpeOoBaHUs K IPOrpaMMHBIM JOKYMEHTaM.
['OCT 19.106-78* ECII. O6uue TpeboBaHMs K MPOTPaMMHBIM JOKyMEHTaM,
BBITIOJIHEHHBIM TI€YaTHBIM CIIOCOOOM.

I'OCT 19.505-79* ECII/. PykoBoacTtBo oneparopa. TpeboBaHus Kk coaepka-
HUIO U 0(OPMIICHHIO.

I'OCT 19.604-78* ECII/. IlpaBuia BHeCceHHs W3MEHEHUI B MPOrpaMMHBIE
JIOKYMEHTBI, BBITIOJTHEHHBIE MIEYaTHBIM CITIOCOOOM.

['eonndpopmarmonnas cucrema ZuluThermo 7.0. PykoBoacTBO mosb3oBaTels,
00O «Ilonmurepm», Cankt-IletepOypr, 2011 rogx.

I'eonndopmarmonnas cucrema Zulu7,0. PykoBomctBo momw3oBarens, OO0
«[lonmurepm», Cankr-IletepOypr, 2011 rox
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