%

OBOCHOBbIBAIOLWWE MATEPUAIbI
K CXEME TEMJIOCHABXEHUA

FOPOLCKOIO OKPYTA - FOPO[, BOJIXXCKUIA
HA NMEPUOQA A0 2028 rOAA

MABA 3 «3JIEKTPOHHAA MOEJb
CUCTEMbI TEMNIOCHABXEHUA TOPOLOCKOIO OKPYI A»

Bonxckun 2023



COCTAB PABOTbI

Kaura 1 (I'maBa 1). CymecTtBylomee TmojiokeHHe B cdepe TpOU3BOJCTBA,
nepeaadn v moTpeOIeHUs TeII0BOM SHEPTUH IS eJIei TerIoCHA0KEeHHS.

ITpunoxxenue 1

Kuaura 2 (I'maBa 2). CymiecTByrolee U MEpPCIeKTUBHOE MOTPeOIeHUE TETIOBOM
SHEPrUM Ha LIEeJIU TEIUIOCHA0XKEHHUS.

Knura 3 (I'maBa 3). DnexkrpoHHasi MO/I€NIb CUCTEMbI TEIUIOCHA0KEHUS MOCENEHUS,
FOpPOJICKOI0 OKpyra, ropoja gpeaepaibHOro 3Ha4eHHUs.

Kuaura 4 (I'maBa 4). CymiecTBymIIMe W TEPCIEKTHBHBIE OallaHCHl TETUIOBOM
MOIIHOCTH UCTOYHHKOB TETJIOBOI SHEPIUU U TEIUIOBOM HArpy3KH MOTpeOuTeei.

Knura 5 (I'maBa 5). Macrep-mian pa3BUTHsI CUCTEM TEIJIOCHAOKEHUS MOCEIEHMS,
FOpPOJICKOI'0 OKpyTa, ropoja geepanbHOro 3Ha4eHUs

Kaura 6 (I'maBa 6). CymecTByomue U [EpPCHEKTUBHbIE — OallaHCh
IIPOU3BOJUTEIBHOCTH  BOAOIOATOTOBUTENIBHBIX ~ YCTAHOBOK W MAaKCUMAaJbHOIO
noTpeOIIeHUs TEIUIOHOCUTENS TEIIONOTPEOISIONMMHU YCTAHOBKAMHU MTOTPEOUTENEH.

Kuura 7 (I'maBa 7). IlpemsiokeHHs IO CTPOUTEIBCTBY, PEKOHCTPYKLUU U
TEXHUYECKOMY IEPEBOOPYKEHUIO UCTOUHUKOB TEIJIOBOM YHEPTUHU.

Kunura 8 (I'masa 8). [IpemioxkeHust 1o CTPOUTEIBCTBY U PEKOHCTPYKIIMH TEIJIOBBIX
cereu

Kaura 9 (I'maBa 9). IlpennoxkeHus 1O TMEpPEeBOAY OTKPBITBIX CHUCTEM
TEIUIOCHAOKEHUsI (TOPSYEero BOJOCHAOXKEHHWS) B  3aKPBITBIE CHCTEMBI TOPSYETO
BOJIOCHA0XKEHHS.

Knwura 10 (I'masa 10). [lepcriekTuBHBIE TOMIUBHBIE OalaHCHI.

Kaura 11 (I'masa 11). Ouenka HaeKHOCTH TETUIOCHA0KEHHUS.

Kaura 12 (I'maBa 12). OOocHOBaHWME WHBECTHIIMH B  CTPOUTEIBCTRBO,
PEKOHCTPYKLHUIO U TEXHUUECKOE IEPEBOOPYKEHUE.

Kuaura 13. HWuaukaTopsl pa3BUTHS CHCTEM TEIUIOCHAOKEHHS IOCEICHHS,
FOpPOJICKOI0 OKpyra, ropoja gpeepanbHOro 3Ha4eHHUs.

Knwura 14. LlenoBsie (TapudHbI€) MOCISACTBHUA.

Kuura 15. PeecTp equHbIX TemI0CHA0KAIOMIMX OPTaHU3aIIHi.

Knura 16. Peectp mpoeKTOB CXeMbI TETIIOCHA0KEHUSI.

Knura 17. 3amMeuanus U npeyioKeHus K IPOEKTY CXEMbI TENIOCHA0KEHUS.

CxeMa TeriocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
I'maBa 3. Axryanuzanus Ha 2024 roa.



COJIEP)KAHUE

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

1.12
1.13
2
2.1
3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
4
4.1
5

5.1
5.2

I[TEPEYEHD TABJINI]
[NEPEYEHL PUCYHKOB

I'paduyeckoe mnpeacraBieHne O0OBEKTOB CHCTEMbI TeEIUIOCHAOKEHUSA C
NPUBSA3KOH K Tomorpaguyecko ocHOBe, ropoackoro oxpyra «l'opoxa
Boskekuin.

['eonndopmanmonnas cucrema (I'MC) Zulu

Bosmoxnoctu [TMIC Zulu

Opranuzanus rpaguuecKux TaHHBIX

BekropHsbie cinioun

PactpoBbie crion

Pabora ¢ cucremamu KOOpAUHAT U KapTOTpapUUECKUMHE MPOCKIHSIMU
Opranuzanus CeMaHTHUYECKUX JTAHHBIX

[IpencraBienne NaHHBIX HA KapTe

Opranuzanus Kapt

PenaktupoBanne 00bEKTOB

BekropHsle 0BepIIeHHbIE ONEPALIUN

KoppekTupoBka pactpos

MopaenupoBaHue CeTel U TOMOJIOTUYECKUE 3aa4 Ha CETAX
O0BbeKThI CHCTEMBI TEIIOCHAOKEH U

[TocTpoenue pacueTHOM MOJIENIN TETIOBOU CETH

Pac4yers! TenyioBoi ceTu.

Hcxonupie naHHbIE MOZEIN TEIUIOBOU CETH

Hamanounelii pacyeT TerioBon ceTu

IToBepouHBIN pacyeT TEIIOBOU CETH

KoHCTpyKTOpCKHIA pacyeT TeIIoBOM CEeTH

Pacuer TpeOyemoii Temnepatypsl Ha HICTOYHHKE
KommyTtanmonHble 3agaumn

I'uapaBnuueckuit pacueT TeoBoii ceTh. IIbe3oMeTpruueckuii rpapux
Pacuer HOpMaTHBHBIX MOTEPH TEIJIA YEPE3 UZOISALHUIO
Cepsep reonnpopmannonHoi cucrembl Zulu
OcoGennoctu ZuluServer

Onucanue pacyeTHbIX €IUHUI] TEPPUTOPHAIBLHOIO [eJIeHHs, BKJIHYAasi
aIMUHUCTPATHBHOE
OO01111e MOI0KEHUSA

AJIpecHbIi MJ1aH ropoaa

CxeMa TeriocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
I'maBa 3. Axryanuzanus Ha 2024 roa.

10
11
12
12
13
13
13
14
14
15
15
15
17
18
30
30
32
32
33
33
33
33
57
58
59
61

61
62



5.3 Pacuernsie cion ZULUMO OTAETBEHBIM 30HaM TEIUIOCHAOKEHUS TOpoa
5.4 PekoMeHanuu 1o oOpraHu3anyy BHEAPEHHS UCII0Ib30BaHus OM

5.5 Oprasuzanusi MEXaHU3MOB HH(POPMAITMOHHOTO B3aUMOICHCTBUS

5.6 TpeboBanus K KBaM(pUKALIMH NIEPCOHATIA

6 TI'eoundopmManmoHHBIN pacyeTHbIN KOMILIeKC «Temmodxkcnmepr»

CxeMa TeriocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
I'maBa 3. Axryanuzanus Ha 2024 roa.

64
69
69
70
73



IHEPEYEHb TABJINIL

Tabmuua 3.1 ITlapamerpsl paGoThl y4dacTka TeruioBoi cetu ot Bomxckoit BTOLI-1 no
000 COC Anrap

Tabmuua 3.2 ITlapamerpsl paboThl ywacTka TeruioBod cetu oT Bomxckoir TIL-1 mo
MYVII Kaptunnas ranepes

Tabmuua 3.3 Tlapamerpst LITII TeroBoii cetn ropoaa Bomkckoro

Ta6muma 3.4 Ilapametrpst LITIT u UTII TermoBoii cetn ropoaa Boimkckoro

Tabmuua 3.5 ITlapamerps! paboThl yuacTka TerioBoi cetu oT Bomxckont TOI-2 no TK-
18

Tabmuua 3.6 Ilapamerpsl paboThl ywacTka TerioBod cet oT Bomxckoir TIL-2 no
®narman-CepBuc

Tabmuua 3.7 Ilapamerpsl paboThl yyacTKa TeIioBoi cetd oT Bomxkckoit TOL-2 no yi.
B.B. ®notmimu 46

CxeMa TeriocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
I'maBa 3. Axryanuzanus Ha 2024 roa.

37

42

44
44
47

50



INIEPEYEHDb PYCYHKOB

Pucynoxk 2.1
Pucynok 2.2
Pucynok 2.3

Pucynok 2.4
Pucynok 2.5
Pucynoxk 2.6
Pucynoxk 2.7
Pucynok2.8
Pucynok 2.9
Pucynok 2.10
Pucynok 2.11
Pucynok 2.12
Pucynok 2.13
Pucynok 2.14

Pucynok 2.15
Pucynoxk 2.16
Pucynok 2.17
Pucynok 2.18
Pucynok 2.19
Pucynok 2.20
Pucynok 2.21
Pucynok 2.22
Pucynok 2.23

Pucynoxk 3.1

Pucynok 3.2

Pucynok 3.3

Pucynoxk 3.4

Pucynok 3.5

Pucynok 3.6

Pucynok 3.7

Pucynok 3.8

Buemnuii Bug 371€KTpOHHON MOJETU

YcnoBHOE H300pakeHNne UCTOYHHKA

N300pakeHne HECKOIBKUX COCTOSHUN y4YacCTKOB, 33/1aBa€MbIX Pa3HBIMH
pEKUMAMHU.

YcnoBHOE M300paxeHne y3JI0BbIX 00BEKTOB

Nzobpaxenue LTI

YcnoBHOE n300pakeHNe y3JI0BBIX OOBEKTOB

YcnoBHOE n300paxkeHNuEe MOTPEOUTENS

N3o0paxkenne 0000IIEHHOTO MMOTPEOUTEIIS

BapuanTs! BKiIroueHus1 0000IIEHHBIX TTOTPEOUTENCH

YcnoBHOE H300pakeHUE 3aABIKKI

OpHONMHEWHOE ¥ BHYTPEHHE MPEICTABICHIE 32/ IBIKKH

YcnoBHOE MpeACcTaBIeHUE TEPEMBIYKU

IIepembruka

CoenuHeHrne MeXAy IMOJAIOIIUM TPYOONPOBOJIOM OJHOTO y4yacTKa H
00paTHBIM TPYOOIIPOBOJIOM JAPYIOr0 y4acTKa

Hacocnas cranuus

[Tpe30MeTprueckue rpaduxku

HanopHo-pacxoaHasi xapakTeprucTHKa Hacoca

[poccennpyronme ycTpoucTaa

YcoBHOE MpeAcTaBlIeHUE ManiobI

XapaKTepUCTUKU APOCCENbHBIX a0

Perynstop naBienus

VY coBHOE NpeAcTaBIeHUE PEryIssTOPOB HAMOPa

YcnoBHOe npeacTaBieHNe PeryIsTOpOB pacxoaa

Pacuernas cxema ydactka TemimoBod cetu OoT Bomxkckoit BTOII-1 mo
000 COC Amnrap

[Tre3oMeTpuueckuii Tpaduk MO pe3yibTraraM pacueTa TUAPABINYECKOrO
pexkuma paboTsl yuactka teriocetd otBomkckoit BTOLI-1 to OO0 COC
Amnrap (Hauano)

[Tre3oMeTpuueckuii Tpaduk MO pe3ynbTaraM pacueTa THAPABINYECKOTO
pexuma padboTsl yuacTtka tertoceTu orBomkcekoit BTOL-1 no OO0 COC
AHrap (OKoH4YaHHUE)

Pacuernas cxema ydactka TemnoBor cetd oT Bomxkckoit BTOII-1 mo
MYVYK Kaprtunhnas ranepes

[Tre3oMeTpuueckuii Tpaduk MO pe3yibTraraM pacueTa THAPABINYECKOTO
pexxnma paboTel ydacTtka Teruocet ot BTOI-1 mo MYK Kaprunnas
rajepest (Ha4aso)

[Tbe3oMeTpuueckuii Tpaduk MO pe3ynbTraraM pacueTa TUAPABINYECKOTO
pexuma pabotbl ydactka tertocetd oT BTOI[-1 no MYK Kaprunnas
rayiepesi (OKOHUYAHHE)

Pacuernas cxema ydactka teniaoBoi cetd oT Bomxckoit TOII-2 no TK-18

I'padux mo pesynpTaraM pacyera THAPABINYECKOTO peXHUMa pabOThI

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
I'maBa 3. Axryanuzauus Ha 2024 rox

17
19

20
20
21
21
22
22
23
23
24
24
24

25
25
26
27
27
27
28
29
29
35

36

46

39

40

41

45

46



Pucynok 3.9

Pucynok 3.10

Pucynok 3.11

Pucynok 3.12

Pucynok 3.13

Pucynok 3.14

Pucynok 3.15
Pucynok 4.1
Pucynok 5.1
Pucynok 5.2

Pucynok 5.3
Pucynok 5.4
Pucynok 5.5
Pucynok 5.6

Pucynok 6.1
Pucynok 6.2
Pucynok 6.3
Pucynok 6.4
Pucynok 6.5
Pucynok 6.6
Pucynoxk 6.7
Pucynok 6.8
Pucynok 6.9
Pucynok 6.10

Pucynok 6.11
Pucynok 6.12
Pucynok 6.13

yaacTka Teriocetu oT Bomkckoit TOL-2 mo TK-18 (mavaino)
[Tre30MeTpuyeckmii rpaduK MO pe3ysibTaTaM pacyera TUAPaBIMYECKOTO
pexxuma paboThl ydyactka TeroceTH oT Bomkckoit TOI[-2 no TK-18
(okOoHUYAHHUE)

Pacuernas cxema ywacTka TemioBod cetu oT Bomkckon TOL-2 no
®narman-CepBuc

[Tbe3oMeTpuueckuii rpaduk Mo pe3ynbTaraM pacueTa THAPABINYECKOrO
pexuma paboThl yuacTka Terocetn oTBomkckoit TOII-2 no dnarman-
Cepsuc

Pacuernas cxema yuyactka TemioBoi cetu oT Bomxckoi TOL-2 no yi.
B.B. ®notunuu 46

[Tre30MeTpuyeckuii rpaduK MO pe3ysibTaTaM pacyera TUAPaBIMYECKOTO
pekuma paboTel ydacTka Teruocetd orBomxkckoit TOL-2 mo yn. B.B.
®dnotunuu 46 (Havaso)

[Tbe3oMeTpuueckuii rpaduk Mo pe3ynbTaraM pacuyeTa THAPABINYECKOrO
pexuma paboThl ydacTtka Teriocetn oTrBomxkckon TOI[-2 mo B.B.
®notunuu (OKOHYAHHE)

Pacuer HOpMaTUBHBIX TEIUIOBBIX IOTEPh

Berpoennsiii knmuent ['MIC Zulu-ZuluServer

@parMeHT agpecHOro IIaHa

@parMeHT pacyeTHOro CjO0s DJIEKTPOHHOM CXEMBbl CYIIECTBYIOIIHNX
TEIUIOBBIX CETEU ropoaa

@parMeHT cxembl C yKa3zaHHEM MPUHAUICKHOCTH CeTed K HCTOYHUKY
MKII kotenbHast No2 yin. Yanaesa Sa

@parMeHT cxembl C yKa3aHHEM MPUHAUICKHOCTH CeTed K HCTOYHUKY
MKII xotenpHas Ne3 yi. [Tanduosa 66

@parMeHT CXEeMbl C YKa3aHHWEM IPHUHAUIEKHOCTU CETeH K HCTOYHHUKY
MKII korenbHast Ne4 yn. TamkenTtckas 9

@parMeHT CXeMbl C yKa3aHHUEM INPUHAUIEKHOCTU CETEH K HCTOYHUKY
MKII korenbHas Ne7 yn. Komesoro 14a

[Ipumep oToOpaxeHus MOBEPOYHOIO pacueTa CXeMbI

[Tanens pacueToB MpOrpaMmbI

[Ipumep pesyibTaTa HaIaJ0YHOTO IpoIecca

[Tpumep pe3ynbTaTa KOHCTPYKTOPCKOTO pacuera oT ucrtouynuka TOI[-2
ITanenb pe3ysnbTaToB MPOTrpamMMBbl

dopma nacropTa I 3JIeMeHTa TpyOOIpoBOa

TexHomornyeckast cxema TeIIOBOM KaMephl

dopma nacropra 3JIEMEHTa UICTOYHHUK

[Tactiopt snemenTa «Ilotpedurensy, 3aknaaka «CTpoCHUE)

N3o0pakeHne  OTKIIOYEHHBIX  NOTpEeOMTENe mpu  aBapuu  Ha
OIIPEICIICHHOM y4acTKE CETH
N3o0pakeHue pe3yabTaToB pacuyeTa BHIOPAHHOTO y4acTKa CETH

[Tee3omeTpuueckuii rpaduk yuactka cetn or BTOII-2 no TK 22
[Tre30meTpuueckmii rpaguk yyactka cetu ot BTOL[-2 no OO0 MIDKX

46

49

50

52

53

54

57
58
63
65

67

67

68

68

73
73
74
74
75
76
76
77
78
80

80
82
83

Pa3zneal.I'pajpuyeckoe mnpeacraBieHHe OOBEKTOB CHCTEMbI TeIJIOCHAOKEHHUSI C

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
I'maBa 3. Axryanuzauus Ha 2024 rox



NMPUBSA3KOH K TONOrpaguieckoii 0CHOBe, ropoaAcKoro okpyra «I'opoa Bosskekuiin»

CucremMa EHTPATM30BAHHOTO TEIUIOCHAOKEHUS - OJHA U3 HanOoJiee CIOXKHBIX OTpaciei
KWIHITHO-KOMMYHAJILHOTO XO3SIICTBA C TOYKU 3PEHUS HHXKEHEPHOH WHQOPACTPYKTYpHI, UYTO
TpeOyeT MPUMEHEHHUS CUCTEMHOI0 KOMIUIEKCHOTO MOJIXO0Ja JJs pEelIeHHs TEKYIIUX 3aaad U
IUTAHUPOBAHMUSI.

CoznaBaemasi B mporecce pa3paboTKH CXEMbI TEIUIOCHAOKEHUST «IJIEKTPOHHAS MOJEIb
CHUCTEMBI TEIUIOCHAOKEHUsS», MO3BOJSET MPOBOAWTh HA €€ OCHOBE aHAINU3 CYIIECTBYIOIIETO
MOJIOXKEHUS B cepe TermocHabkeHus ropoaa Bomkckoro.

DJneKTpoHHAas MOJeNlb CHCTEMbl TEIUIOCHAOKeHUsi co3llaHa Ha 0a3e IporpaMMHO-
pacueTHOTO KoMIutekca «Zulu8.0».

[enn pa3paboTKH AIEKTPOHHON MOJICIIH:

B CO3/1aHHe €IWHON WHGOPMAIMOHHOW IIAaTGOPMBI IO CHCTEMaM TEIUIOCHAOKEHUS
ropoja;

m noBbIIeHUS 3()(HEeKTUBHOCTH MH(OPMAIIMOHHOTO 00ECIIeYeHHUs MPOLECCOB MPUHATHS
pemieHnid B o0nacTd TEKymiero (GyHKIMOHHPOBAHUS U TEPCIEKTHBHOTO PA3BHTUSI CHCTEMBI
TETJIOCHA0XKEHHSI TOPOJIa;

W [IPOBEJICHUS €AMHON MOJUTHKU B OPraHMU3AlMM TEKYIIEH NesSTeIbHOCTH MPEANPUITUI
U B TIEPCIIEKTUBHOM Pa3BUTHH BCEH CUCTEMBI TETIOCHAOXKEHUS TOPOa;

m o0ecreyeHus] YCTOWYUBOTO TPAJIOCTPOUTEILHOTO Pa3BUTHSI TOPO/IA;

m pa3paboTKU Mep ISl MOBBIILIEHUS HA/IEKHOCTH CUCTEMBI TETNTIOCHA0KEHHS TOPOa;

N MUHUMM3AIMU BEPOATHOCTH BO3HUKHOBEHHUS AaBapUWHBIX CHUTyallud B CHUCTEME
TEIUIOCHAOKEHUSI.

Pa3paboranHas 3IeKTpOHHAS MOJIETh TIPeTHA3HAYCHA [T PEIICHUS CIICTYIONINX 3a1a4:

B CO3J]aHNe OOIIErOPOJCKON AIEKTPOHHOW CXEMBI CYIIECTBYIOIIMX M TMEPCIEKTHBHBIX
TEIUIOBBIX CETe M OOBEKTOB CHUCTEMBI TEIIOCHAOXKEHHS ropoaa Boinkckoro, NMpuBsS3aHHBIX K
TOTIOOCHOBE TOPOJA; ONTUMH3AIMH CYIIECTBYIONIEH CHCTEMBI TETUIOCHAOXKEHHS (ONTUMU3AINS
TUAPABIMYECKUX PEXHUMOB, MOJICIMPOBAHUE TepepacnpeiesieHus] TEIUIOBBIX HAarpy3o0K MEXIy
HUCTOYHUKAMU, OTpPECIICHUE ONTUMAIBHBIX JUAMETPOB MPOCKTHPYEMBIX U PEKOHCTPYUPYEMBIX
TETIJIOBBIX CETEH U TEIIOCETEBBIX OOBEKTOB U T.1.);

B MOJCTHPOBAaHUS TEPCIEKTUBHBIX BAPUAHTOB PA3BUTUS CUCTEMBI TEIUIOCHAOXKEHUS
(CTPOUTENBCTBO HOBBIX U PEKOHCTPYKILHUS CYIIECTBYIOUIMX HCTOYHHMKOB TEIJIOBOW SHEPTHH,
nepepacnpe/iefiecHie TeIUIOBBIX HArpy30K MEXAY WCTOYHUKAMH, OMPEIEICHHE BO3MOMXKHOCTH
MOJKJIIOUEHUSI HOBBIX IMOTpEOHUTENEel TEIUIOBOM JHEpPruM, ONpPENeICHUE ONTUMAIbHbIX
BapHMAHTOB KAYeCTBEHHOTO ¥ HAJEKHOTO OOECleueHus TEIUIOBOM JHEpPruei HOBBIX
noTpeOuTeNeH u T.1.);

B ONEpPaTUBHOTO MOEINPOBAHUS 00eCIIeYeHUsI TEeTIIOBOM YHEpruei

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
I'maBa 3. Axryanuzauus Ha 2024 rox



notpeOuTesneil npu aBapuiHbIX CUTYaIUsX;

B OIIEPAaTHUBHOTO MOJIy4YeHUsI HH(POPMAIIMOHHBIX BEIOOPOK, CIIPABOK, OTYETOB MO CUCTEME
B II€JIOM IO CUCTEME TEIJIOCHA0KEHHUS TOPO/Ia U 10 OT/AEIBHBIM €€ 3JIEMEHTaM.

WNHcTpyKIus moap30Batesis U orepaTopa MpOorpaMMHO-pacueTHbIN KoMmiuieke Zulu8.0
MIOCTABJIACTCS TPOHM3BOJIUTENIEM COBMECTHO C IPOrpaMMHBIM oOecrnieueHueM. I 'paduueckoe
npeJcTaBlIeHUe 00BEKTOB CUCTEMBI TEINIOCHA0KEHHS C MPUBI3KON K TOMOJIOTHYECKON OCHOBE

B xauectBe 0a30BOro MporpaMMHOrO oOecHeueHUs UId pPean3alud AJIEKTPOHHOU
MOJIEJI CHUCTEMBbI TEIIOCHA0XKeHUsI ropojia Bomxkckoro Obl1 BHIOpaH MpOrpaMMHO-pacUeTHBIN
kommiekc Zulu8.0. Ilpu paGote ¢ mnporpamMmoii He TpeOyroTcs TIIyOOKHME 3HAHHSA IO
POrpaMMHUPOBAHUIO, TOCTATOYHO YETKO M TPaMOTHO C(HOPMYNIHPOBATH II€JIM, U C MOMOIIBIO
MMEIOUINXCS HHCTPYMEHTOB, PELIUTh IIOCTABICHHBIE 3a4a4H.

Huxe mpencraBieHo KpaTkoe onucaHue (YHKIIMOHATIBHBIX BO3MOXHOCTEH OCHOBHBIX
monyineit PITK, HeoOXoMuMBbIX AJis CO3AaHUS U AalIbHEHIIIEeH dKeImyaTauu JOM:

m reouHdopmarmonHas cuctema ' MC Zulu;

W [IaKeT pacueToB ceTel TemocHadxkenus ZuluThermo;

B IpU  HEOOXOJUMOCTH CO3JIaHHMsI HECKOJBKHX pabounmx MecT W paboThl uepe3
WnTepHet-cepBep reonHpopManiMoHHON cuctemsl ZuluServer.

[lo oxoHuaHuu BHeIpeHHs] 3aKa3yUK CAMOCTOSATEIBHO OINpeielseT Leaecoo0pa3HOCTb
pa3BUTHS JTAHHOM CHUCTEMbl U HEOOXOAUMOCTh MPUOOPETEHHS W BHEIPEHUS JTOTOIHUTEIBHBIX

MOJTYJIEH.

1.1 T'eonndpopmaunonnas cucrema (I'MC) Zulu

I'MC Zulu— reoundopmanmoHHas cucTeMa obecreunBaionias cOop, XpaHEHHE,
00paboTKy, AOCTyI, OTOOpakKeHHWE M PACIPOCTPaHEHHE MPOCTPAHCTBEHHO-KOOPIMHUPOBAHHBIX
JAHHBIX, MO3BOJIAIOIIEE OCYILECTBIATh MOJEIMPOBAHUE WH)KEHEPHBIX KOMMYHHMKALMi MU
TPAHCHOPTHBIX CUCTEM.

I'eonndopmarmonnas cucrema ZulunpennaznaueHa ans coznanus [MC npunosxeHui,
TPeOYIOUIMX BU3YaJH3al[MH IMPOCTPAHCTBEHHBIX NAaHHBIX B BEKTOPHOM M pacTpOBOM BHJIE,
aHaJIn3a X TONOJOIMH U UX CBSI3U C CEMAHTUYECKUMU 0a3aMu IaHHBIX.

C nomompio ZulumMoXHO CO3/1aBaTh BCEBO3MOXKHBIE KApThI, WU IUIAH-CXEMBbI, BKJIIOUYast
KapThl M CXEMbl MH)KEHEPHBIX CeTed C TMOJAEPKKOH HMX TOIOJOTUH, paboTaTh ¢ OOJBLIINM
KOJINYECTBOM PACTPOBBIX M300paKEHUH, OCYLIECTBIATh SIKCIIOPT U UMIOPT AAHHBIX Pa3IMYHBIX
UCTOYHHUKOB.

I'MC Zuluno3BonsieT WUMIOPTHPOBATH JaHHBIE W3 TaKWX TMporpamMMm kak Maplinfo,
AutoCADReleasel2, ArcView. B pe3ynprare ummopra OyIyT HOJy4YeHBI BEKTOPHBIC CIIOH C
TOTOBBIMH OOBEKTaMH, IPH 3TOM BCE XapaKTEPUCTHUKH, TaKUe Kak MaciTal, IBeT U Ap. Oyayr

coxpaneHbl. Ecnu k o0bekTaM B 0OMeHHOM (popmare Oblia mpuKperuieHa 0a3a TaHHBIX, TO OHA
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TaK ke UMIoptupyercs B Zulu.

[Tomumo wumnopra Zulumo3BOJsieT 3KCHOPTUPOBATH TpadUuecKue TaHHBIE B TaKHe
¢opmarer kak: .DXF, .MIF/MID, .BMP, Shape .SHP. DkcrnopT ceMaHTHYECKHX JaHHBIX
BO3MOYKEH B 3JIEKTpOoHHYIO Tabmuiy MicrosoftExcelunu ctpanuiy HTML.

PykoBojiicTBO moNb30BaTENsl  AJEKTPOHHOW MOJENW pa3paboTaHO HAa OCHOBAaHHU

pykoBoctB 1o 'MMC Zulu(8.0) u ZuluThermo, mpencTaBieHHBIX TPOU3BOIUTEIIEM.

1.2 Bo3amoxuoctu 'MC Zulu

Cucrema o6naaeT caeayouMI BO3MOKHOCTSIMHU:

W CO37]aBaTh KapThl MECTHOCTH B Pa3IMYHBIX reorpaduueckux CUCTeMaX KOOPAMHAT U
KapTorpaguuecKkux MpOeKIHsIX, OToOpaxaTh BEKTOpPHbIE rpaduyeckue JaHHBIE CO
CrIaKUBaHUEM U O€3;

B OCYIIECTBIISITH 00pabOTKy pacTpoBbIX u300paxkenuii ¢opmaroB BMP, TIFF, PCX,
JPG, GIF, PNGmipu nomoIy BCTpOSHHOTO TpaduuecKoro peaakTopa;

W [I0JIB30BAThCSl JAaHHBIMU C CEpPBEPOB, NOJAepKuBaromux crernupukanuo WMS
(WebMapService);

B C TTOMOINBIO CO3/IaBa€MbIX BEKTOPHBIX CJIOEB ¢ COOCTBEHHBIM OMHApHBIM (hOopMaTOM,
00ecTeunBaroIuM BEICOKYIO CKOPOCTh pa0OThI, BEKTOPHU30BATh PACTPOBBIC N300paKECHUS;

B IPM  BEKTOPH3AIlMM UCIOJb30BaTh KAaK MPUMHTHUBHBIE OOBEKTHl (CHMMBOJBbHBIC,
TEKCTOBBIC, TMHEHHBIE, IUTOMIAIHBIC) TAK U THIIOBBIE OOBEKTHI, OMIHUCHIBAEMBIC CAMOCTOSTEIHHO B
CTPYKTYypE CJIOs;

m paboTaTh C CEMaHTHMYECKUMH JaHHBIMHU, MOJAKIIOYAEMBIMU K CJOI U3 BHEIIHUX
ucrounnkoB BDE, ODBCunu ADOuepe3 onucarenu 6a3 JaHHBIX (OJIy4aTh JaHHbIE MOXKHO U3
tabmun Paradox, dBase, FoxPro; MicrosoftAccess; MicrosoftSQLServer; ORACLEu npyrux
ucrounnkoB ODBCunu ADO);

B BBIMOJIHATH 3aMPOCHl K 0a3aM JaHHBIX C OTOOpaKEHUEM PE3yJIbTaTOB Ha KapTe (ITOMCK
onpeaeneHHoN nH(HOPMALIUK, HAX0XKIEHUE CYMMbI, MAaKCUMaIbHOTO, MUHUMAJIBHOTO 3HAYCHHUS,
U T.J.);

W BBINIOJIHATH MPOCTPAHCTBEHHBIE 3alpPOChl MO OOBEKTaM KapThl B COOTBETCTBUU CO
crnenudukanusymu OGC;

B CO37]aBaTh MOJENb pelbeda MECTHOCTH M CTPOUTh Ha €€ OCHOBE HM30JIMHUU, 30HBI
3aToIICHHs TPOQUIN U pacTphl penbeda, pacCUnTHIBATh MIOMAAN U 0OBEMBI;

W OKCIIOPTUPOBATh JAaHHbIE U3 CEMaHTHYeCKoW O0a3bl WM pe3yiabTaThl 3ampoca B
3eKTpoHHYI0 Tabmuity MicrosoftExcelunu ctpanniy HTML;

B [TPOrpaMMHO UJIK IO CCMAHTUYCCKUM JNAHHBIM CO3/1aBaThb TCMATUYCCKUC pACKPACKHU, C

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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MOMOIIbIO KOTOPBIX MEHSIETCS CTUJIb OTOOpakeHUsI 00BEKTOB;

B BBIBOJIUTH ISl BCEX OOBEKTOB CJIOS HAIIMUCH WM OMPKH, TEKCT HAAMHCH MOXET, KaK
OpaThCsl U3 CEMaHTHYECKOW 0a3bl JAHHBIX, TAK U TIEPEONPECNIATHCS MTPOTPAMMHO;

m 0TOOpaXkaTh OOBEKTHI CiI0s B (hopmaTe rnceBao-3D mo3BOSIIONIEM BU3YaTU3UPOBATHCS
OTHOCHTEJIbHBIE BBICOTHI OOBEKTOB (HAaIpUMeEp, BBICOTHI 37aHUH);

W CO3/1aBaTh M  HCIIONB30BaTh OMOMMOTEKY TpadUUYecKux DIEMEHTOB CHUCTEM
TETIOCHA0XKEHUS M PEKUMOB MX (QYHKIIMOHHPOBAHUS;

W CO3/]aBaTh pACYETHHIE CXEMbl MH)KEHEPHBIX KOMMYHHKAIUH C aBTOMaTHYECKUM
(dbopMUpOBaHHEM TOTIOJIOTMH CETU U COOTBETCTBYIOUIUX 0a3 JaHHBIX;

B U3MEHSTH TOMOJIOTHIO CETEH U PEXKUMBI paOOTHI €€ DJIIEMEHTOB;

W peliaTh TOIMOJIOTUYECKUE 3a7aud (M3MEHEHHE COCTOSIHHS OOBEKTOB (IIEPEKITIOUYCHHUS ),
MOMCK OTKJIIOYAIOIIUX YCTPOMCTB, MOUCK KpaTyalIIMX MyTeW, MOUCK CBA3aHHBIX OOBEKTOB,
MOMCK KOJIeI);

B 1T OBICTPOTO TIEPEMENICHHS B HYXKXHOE€ MECTO KapThl YCTaHABIUBATH 3aKIAJKU
(3aKazKka Ha TOYKY HA MECTHOCTH C OIpPEACTICHHBIM MAacCIITa0OM OTOOpa)KeHHUS W 3aKJiaJgKa Ha
OTIpeIeTICHHBIN 00BEKT €105 (BechMa yI0OHO, €CTM OOBEKT - ABMKYIIUKCS 110 KapTe));

B C TIIOMOIIbIO TPOEKTOB PACKPBIBaTh CTPYKTYpy TOrO0 WJIM HHOTO OOBEKTa,
M300paXEHHOTO HA KapTe CXEeMAaTUYHO;

B CO37]aBaTh MAKETHI NICYATH;

m uMnopTUpoBaTh Trpadudeckue manabie U3 Maplnfo (MIF/MID), AutoCADReleasel2
(DXF) u ArcView (SHP);

m SKcropTupoBath rpaduyeckue manuasie B Maplnfo (MIF/MID), AutoCADRelease 12
(DXF), ArcView (SHP) u WindowsBimmap (BMP);

B CO3/1aBaTh MaKpOCHI Ha si3bIkax VBScriptunulavaScript;

B OCYUIECTBJIATh MPOTPaAaMMHBIA JIOCTYN K JaHHBIM 4epe3 OOBEKTHYIO MOAENb IS
HAIMCaHH COOCTBEHHBIX KOHBEPTEPOB;

W CO03/1aBaTh COOCTBEHHBIE MPUIIOKEHUS, paboTarolye o ynpasieHuem Zulu.

1.3 Opranusanus rpadpuyecKux JaHHbIX

I'paduveckne maHHBIE OpraHuW3o0BaHbl mociaoHO. Croil  SBISIETCS  OCHOBHOM
UHPOPMALIMOHHOW  eAWHMIIeH cucTeMbl. Kaxapli 00BEKT CIosi WMEeT YHHKaJIbHBIN
unentudukarop (IDunmm «kimou»). B nmporpamMmme npuUMEHSIOTCS CIIEAYIOIINE TUIIBI CIOEB!

B BEKTOPHBIE CJIOH;

B pacTpOBBIE CIIOH;

m ciiou penbeda;

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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m ciou ¢ cepBepoB WMS (WebMapService).

1.4 BexkTopHbIe cJjioH

OOBEKTBl BEKTOPHOTO CIIOS JENATCS Ha TNpOoCcThle (MPUMHTHUBBI) U TUIIOBBIC
(xmaccuuIUpOBaHHBIE OOBEKTHI).

[TpUMHUTHUBBI MOTYT OBITH:

B TOYCYHbIE (TMKTOIPAMMBI WU «CUMBOJIBIY);

B TEKCTOBBIE;

W JIMHEHHBIe (JIMHUH, TTOJIMIMHAH ),

B [UIONIAHBIC (KOHTYPHI, ITOJTUKOHTYPHI).

TumnoBsle OOBLEKTHI OIMCHLIBAIOTCS B OMOIMOTEKE TUIIOB O0OBEKTOB. KaKnplil THI
OTHCHIBACT TUIOMIATHOM, JTUHEHHBIA WM CHUMBOJBHBIA THUIIOBOW rpaduuecKuil 0ObEKT, UMEeT
MOJIb30BATEIbCKOE HAa3BaHWE U MOXKET OBbITh CBS3aH C COOCTBEHHOW CEMaHTHYEeCKOW Oa3oi
JAHHBIX.

Kaxnpiii TUn 00BEKTa MOXKET UMETh HECKOIBKO pPEXKHUMOB, KOTOpPHIE HWMEIOT
MOJIb30BaTEIhCKOE HA3BAHUE, W 3aJA0T Pa3IMYHBIE CIIOCOOBI OTOOpAKEHHSI JAHHOTO THUIIOBOTO
o0BeKTa.

TunoBbie 00BEKTHI MOTYT OBITh:

B TOYCYHbIE (MMKTOIPAMMBI WU «CUMBOJIBIY);

W JIMHEWHbIe (JIMHUY, TOJIWINHNHN ),

B TUIONIAHBIC (KOHTYPHI, ITOJTUKOHTYPHI).

ATpuOyTUBHBIE WJIM CEMaHTHYECKHUE JaHHBIE BEKTOPHOTO CIJIOSl XPaHATCS BO BHEIIHEM
WCTOYHUKE JAHHBIX U MOAKITIOYAIOTCS K CIOI0 Yepe3 COOCTBEHHBIN omucaTens 0a3bl JaHHBIX. K
OJTHOMY CJIOK0 MOXET OBITh MOJKIIOYCHO MOMEPEMEHHO MPOU3BOJIBLHOE YHCIO CEMAHTHUYECKHX
0a3 naHHBIX. [IpUMHUTHBBI TIOJNB3YIOTCA OOIIEH CEMaHTHYECKOW 0a30i MTaHHBIX, THIIOBBIC
00BEKTHI - COOCTBEHHOM I Ka)XXAO0ro THUMa (OJHAKO AJI Pa3HbIX THUIIOB MOKHO IMOJKIIOUUTH

OJIHY U Ty ke 0azy).

1.5 PacrpoBsle ciion

PactpoBeiM ciioeM MoXxeT ObITh JHOO OTHENBHBIN PAcTPOBBI OOBEKT, JIMOO Tpymma
pacTpoBBIX 00BEKTOB. PacTpoBas rpyria MOXeT coAepkaTh MPOU3BOJIBLHOE YHCIO PACTPOBBIX
O00BEKTOB HJIM BIIOKEHHBIX PACTPOBBIX Tpymil. YHUCIO pacTpoB B C€JIO€ OrPaHUYCHO JIUIIb
JMCKOBBIM MTPOCTPAHCTBOM (ZulucmpaBiisieTcs ¢ mojieM U3 HECKOJIBKUX ThICAY pacTpoB).

[TognepxuBaemsie popmatel pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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1.6 Pabora ¢ cucteMaMu KOOPAMHAT U KAPTOrpaguyecKUMH MPOEeKUMSIMHA

I'padmyeckue naHHBIE MOTYT XPAHUTHCS B PA3TUYHBIX CHCTEMax KOOPAWHAT H
0TOOpaXaThCsl B PA3TUYHBIX MPOCKIIUAX TPEXMEPHOH OBEPXHOCTH 3eMIIH Ha TUIOCKOCTb.

Cucrema mnpeanaraer HaOOp MpenoNpeAeNieHHbIX cucTteM koopauHaT. Kpome Toro,
M0JI30BATEIb MOXKET 33]1aTh CBOKO CHUCTEMY KOOPAMHAT C MHIUBUIYAIbHBIMUA MapaMeTpaMHy JJIs
MOAAEP)KUBAEMBIX CUCTEMOM TPOEKIIMA.

B wyacTtHOCTH, 3Ta BO3MOXHOCTH MO3BOJIUT, MPH H3BECTHBIX IMapamMeTpax (KIroudax
nepexo/ia), MPUBS3bIBATh JaHHBIE, XPAHAIIUECS B MECTHOM cHCTeMe KOOpIMHAT, K OJHON U3
IJI00aJbHBIX CUCTEM KOOPIUHAT.

JlaHHBIE MOXHO MEPETPOCIIUPOBATH U3 OJTHOM CUCTEMbI KOOPAUHAT B APYTYIO.

1.70pranu3anusi ceMaHTHYECKUX TAHHBIX

CeMaHTHYeCKHE JaHHbIE TMOJKIIOYAIOTCS K CJIO0 M3 BHEHNIHMX HCTOYHUKOB
BorlandDatabaseEngine (BDE), OpenDatabaseConnectivity (ODBC) wm ActiveXDataObjects
(ADO) uepe3 onmcarenu 6a3 JaHHBIX.

ITonyyaTe aHHBIE MOXKHO U3:

m a0 Paradox, dBase, FoxPro;

m Microsoft Access;

m Microsoft SQL Server;

m ORACLE;

m jpyrue ucrounuku ODBCunuADO.

Bo3mokeH UMIOPT/PKCIOPT TaHHBIX B Clenyrone GopMaThl:

m MapInfo MIF/MID;

m AutoCAD DXEF;

m Shape SHP;

m sxcnopt kaptel (Windows Bitmap (BMP));

B OKcropT ceMaHTH4ecknx AaHHbIX (MicrosoftExcel, HTML, TekcToBbIit popmar).

1.8IlpencraB/ieHue JaHHBIX HA KapTe

Kapra moxer conmepkaTb MpOU3BOJIbHOE YHCIO TpadUUECKHX CIOEB — OJHH U TE XKe
rpajguyueckue ciIoM MOTYT OBbITh IOMEIIEHbl B pa3Hble KapThl C Pa3HBIMU HacTpOWKamu
otoOpaxenus. Kapra mMeeT BO3MOXHOCTh 3a/IaHUS TOJH30BATEIILCKOTO UMEHH, 1BeTa (poHa U
MacCIITaOHOW CETKHU.

JlaHHble, XpaHSIIUXCS B Pa3HbIX CHCTEMaxX KOOPAMHAT, MOKHO OTOOpa)xaTb Ha OJIHOM
KapTe, B OJHOM M3 Kaprorpaduueckux mpoeknuii. [Ipu sTomM mepecuer koopAauHAT (€CIM OH

TpeOyeTcs) U3 OIHOrO JaTyMmMa B JIPYroil M W3 OAHOM MPOEKIMU B APYTyI0 MPOU3BOIUTCS NPH

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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OTOOpaKEHUH «HA JIETY».

HpI/IMI/ITI/IBI:I MOTYT UMCTb MHAUBUAYAJIbHBIC CTUJIN OTO6pa)KCHI/I$I (L[BCT, CTHJIb, TOJIIIIKMHA
JIMHUHR; TIBET U CTHJIb 3QJIMBKH; MUKTOTpaMMa; popmar TekcTa). TunoBsle 00bEKThI UMEIOT CTHIIb
B 3aBUCHMOCTH OT PEKHUMa (COCTOSIHUS ), KOTOPBIN ONpeesieTcsl B OMOJIMOTEKH THIIOB O0BEKTOB
ciosi. CTHIIb TIPUMHUTHBOB MOJXKET TEPEONpPENeNsiTh KapTOi — ISl BCEX NMPUMHTHBOB MOXKHO
MPUHYAUTCIILHO 3a4aTh OAWH CTUJIb.

Ctunb 00BEKTOB MOXXKHO MEHSTH C IMOMOINBIO TEeMAaTHYECKUX packpacok. [Ipm stom
packpacka MOXeT OBITh CO3/I1aHa TI0 CEMaHTHYECKUM JTaHHBIM HITH MIPOTPAMMHO.

EcTb BO3MOXXHOCTH BBIBOAMTBH JJISi BCEX OOBEKTOB CJIOS HAINHCH WX OWpkH. Tekct
HaAIIMCHU MOXKET 6paTBCH U3 CEMaHTHYECKOU 62131:1 JAaHHBIX. Texkct HaAIIMCHU TaKXE MOXKET
NIEPEONPENEIATLCA POrPaMMHO. DBHUpKM TeHepupyroTcs aBTOMAaTUYECKM, HO MOIYT IIOTOM
paccTaBIAThCS TIOJIH30BATEIEM B HY)KHOE PACIIOJIOKEHUE U B HY)KHON OpPHEHTAIIHH.

Jlnist OBICTPOTO MEepEeMEIICHUsT B HY’)KHOE€ MECTO KapThl MOXKHO YCTaHABJIIMBATh 3aKJIQJIKH.
3akmaaka Ha TOYKY Ha MECTHOCTH C OINPEACICHHBIM MACIITa0OM OTOOPaKEHUSI.

KapTty MoxHO meuaTarh ¢ pa3lInyHbIMU ONUHUAMHU (Ha OJHOM CTpaHMIIE MJIM HECKOJIBKUX
CTpaHMIIAX, B 33aJaHHOM MacIITa0e¢ WIM BIMCAaB B 3a/laHHbIC Ta0apUTHl, Ha CTPAHHIAX IS

MOCJIEYIOIEH CKIICHKH | T.1I.).

1.9 Opranusanus Kkapt

NmeeTcst BO3MOKHOCTh YAOOHO OpraHW30BaTh KapThl, 00bEAMHEHHBIE O0IIeH TEMATHKOM.
COBOKYMHOCTh KapT, 00bEIUHEHHBIX OOIIMM IOJIb30BAaTEILCKUM HMEHEM U, €cliu Tpelyercs,
HAaO0OPOM HEPAPXHUECKUX CBSI3EH MKy 3TUMU KapTaMH, IPEJICTaBIsIeT COO0M MPOEKT.

B pamkax mpoekTa KapThl MOKHO CBSI3BIBATH MEXKIY COOOW C IMOMOIIBIO THIIEPCCHUIOK.
lumepcceiika ompepensieTcss OT 00bEKTa B OJHOM KapTe K JPYroil Kapre C yKazaHHeM

MECTOPACIIOJIOXKCHUA U Macirada.

1.10 PexaktupoBaHmne 00beKTOB

Jl1is penakTupOBaHUS ¥ BBOJA OOBEKTOB MPEAYCMOTPEHBI:
Bo3MoxxHOCTH BBO/IA U PETAKTUPOBAHHUS :

B BBO/I C KpaHa MBIIIKOH;

W BBO/I 110 KOOpJUHATaM C KJIaBUATYPhI;

B TPaCCHUPOBKA JIMHUU;

B aBTO3aMbIKaHUE KOHTYPOB;

B BBIPE3Ka/KOMMMPOBAHNE/BCTaBKA — JyOJIUPOBAHHE;

B ITOBOPOT OOBEKTA;

m orepanuu oTMeHbl/Bo3Bpara aeictsus (Undo/ Redo).

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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PengakTupoBaHue rpymibl 0ObEKTOB:

B yJaJICHUE — TIEPEMEIICHUE;

m 1yOJIupOBaHUE;

B ITOBOPOT — BBIPE3Ka/KONMTUPOBAHKE/BCTABKa.
m PegakTupoBaHue 371eMEHTOB 00BEKTA:

B [epeMenieHue/y1aJeHIe/BCTaBKa y3JI0B;

B [epeMenieHue/ynaieHue peoep;

B pa3OHMeHHe yJacTKa CHMBOJIbHBIM O0BEKTOM;

m TpaHchopmarus.

1.11 BekTopHBbIe OBepJieiiHbIe ONepanuu

Osgeprieii — omnepanust HAJIOXKEHHUS APYT Ha JIpyra IBYX WK 0Oojee CJI0eB, B pe3yjbTare
KOTOPOW 00pa3yeTcsi OJJMH MPOU3BOIHBIN CIIOH, COACPKANTUN KOMITO3UIIUIO MPOCTPAHCTBEHHBIX
00BEKTOB MCXOJHBIX CIIOEB, TOIMOJIOTUIO 3TOW KOMIO3ULIUU M aTpUOYThI, apuPMETUYECKU WU
JIOTMYECKH TPOU3BOHbIE OT 3HAYCHUH aTpHOyTOB HCXOTHBIX OOBEKTOB.

[Tonnep>kuBatoTCs CIEAYIONINE BEKTOPHBIE OBEPIICHHbIC OTIepaIin:

m o0BbeMHEHNE 00BEKTOB ¢ HaceaoBanueM IDyHuKanpsHOTO HACHTH(HUKATOPA),

B pa3beIUHCHHE OOHEKTOB;

W pa3JieleHue OJJHOr0 00bEKTa IPYyNIoni 0ObEKTOB;

W BbIPE3Ka U3 0JTHOr0 00BEeKTa 007aCTH TPYIITBI 0OBEKTOB;

B OTpe3aHue 00bEKTa BHE 00JIACTH TPYIIIBI IPYTUX O0BEKTOB;

W y3JI0BaHUE;

m Oy(epHble 30HBI;

B [TOCTPOCHUC KOHTYPOB IO CCTH.

1.12 KoppexTnpoBka pacTpoB

B cucreme peanuzoBaHa KOPPEKTUPOBKA pacTpOBBIX  (ailioB, coaepiKalux
CKAaHMPOBAHHYIO C [UIAHIIETOB TOMOOCHOBY. KOppEKTUpPOBKAa MCKAKEHUNW CKAaHMPOBAHUSA
MMPOU3BOAUTCA IO TOYKaM pacCTpa, KOOPAWHATHI KOTOPLIX MU3BCCTHLI. Kaxk MHUHUMYM JOJIZKHBL
OBITH U3BECTHBI YETHIPE TOUKH, OMPEIEISAIONINE YTIIbl UTaHILIETA.

[Ipouenypa KOppeKTUPOBKHU CO3JAET HOBBIN pacTp, yriibl KOTOPOTO COBMAAAIOT C yIIIaMH

IUTAHIIETA, T.€. MPOoIeypa KOPPEKTUPOBKU 00pe3aeT OTCKaHUPOBAHHBIC, HO JINIITHUE TTOJIA.

1.13 MoaeqnpoBaHue ceTeil 1 TONOJOTHYECKHE 321a4M HA CeTAX
Hapsiny ¢ o6sraabiM s TUC pa3geneHueM OOBEKTOB Ha KOHTYPHI, JIOMAaHBIE,

KOMOWHHPOBAaHHBIE KOHTYpPbI, KOMOWHHUPOBaHHBIC JIOMaHble, Zulumojjep>KuBaceT JHMHEHHO-
CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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Y3JI0BYIO TOTOJIOTHIO, YTO MO3BOJISIET MOJIEIMPOBATh UHKEHEPHBIE CETH.

Hapsiny ¢ o6bruabiM it [ IC paznenenreM o0bEKTOB HAa KOHTYPBI, TIOMaHbIE, CAMBOJIBI,
Zulunoaiep>KMBaeT TMHEHHO-Y3JIOBYIO TOMOJIOTHIO, YTO TIO3BOJISIET MOICTHUPOBATH HHKCHEPHBIC
u japyrue cetu. Tomosoruyeckasi cereBasi MOZENb IMpEACTaBIseT coboi rpad ceTtH, y3iaMu
KOTOpPOTO SIBJIIFOTCSI TOYEYHBIE OOBEKTHI (KOJIOAIBI, MCTOYHHUKH, 3aJBWKKH, DPYOMIBLHUKH,
MEePEKPECTKH, TOTPEOUTENH U T.1.), @ peOpamu rpada SBIAIOTCS JTUHEHHBIE OOBEKTHI (Kabenw,
TPYOONPOBO/IBI, YHACTKU JOPOXKHOM CETH U T.1.).

Tomonornueckuif  pemakTop Co3JaeT  MaTeMaTH4ecKyl0 MoJenb rpada ceTu
HETMOCPEJCTBEHHO B TIpollecce BBoja (pucoBanms) rpaduueckoil mHpopmarmu. Hcmonb3ys
MOJIeJIb CETH MOYKHO peIIaTh Psii TOMOJOTMYECKHX 3ajiad, MOUCK KpaTdyallero myTd, aHalu3
CBSI3HOCTH, aHAJIU3 KOJIEL, aHAJIN3 OTKJIFOUEHUH, TOMCK OTKIIOYAKOUIUX YCTPOUCTB U T.1. MOKHO
MEHATh COCTOSIHUSI OOBEKTOB (TMIEPEKIIIOUCHHS) C TIOCISYIOIINM aBTOMaTHYECKHUM OOHOBIIEHHEM
COCTOSHUSI BCEW ceTH (Hampumep, BKIIOYCHHE/BBIKIIIOUEHUE 3aJBIKKH TpPyOOIpPOBOIA)
BBITMIOJHATh TMOUCK OTKJIIOYAIOIIUX YCTPOUCTB ((OpMUpOBAaHME CIUCKA OOBEKTOB, MMEIOIINX
MPHU3HAK «OTKIIOYAIOIIEe YCTPONCTBOY», MPU OTKIIOYEHUH KOTOPBIX BHIOPAHHBIM OOBEKT TaKKe
MEPEBOUTCS B COCTOSIHUE «OTKIIOUCHY), KpaTYalIIMX MyTeil (HaXOIuTh KpaT4alIIvil myTh 1O
CeTH MEXIy BBIOpaHHBIMU y3JaMH C y4E€TOM HAMpaBICHUH yYaCTKOB), CBSI3aHHBIX OOBEKTOB
(HaXOOUTCST MHOXKECTBO OOBEKTOB CETH, JOCTWKUMBIX W3 BBIODAHHOTO Yy3JIla CETH,
JOCTHKUMOCTh MOXKET OMpEAeNAThCA 0e3 ydeTa HampaBJCHHsI YYacTKOB, C YUYE€TOM W MPOTUB
HaNpaBJIEHUS! yYaCTKOB), UCKATh BCE KOJIbIIA CETH, B KOTOPbIE BXOAST BCE BEIOpAaHHBIE OOBEKTHI.

CeTb BBOAHMTCS KAaK COBOKYITHOCTh THIIOBBIX TOUYEYHBIX OOBEKTOB, COEAMHECHHBIX
TUNOBBIMU JIMHEWHBIMH OOBEKTaMH, HUMEIOUIMMH TMpPHU3HAK «ydacTok». MuHopmamnus o
TOTOJOTUH (POPMHUpPYETCST aBTOMATHYECKU - €CIIH IOTSHYTH» 3a y3ell WU peOpo, CBsI3aHHBIC
00BeKTHl Takke mnepememarorcsi. OObEKThl CETH MOXHO OTKPEIUISITh UM 3aHOBO MPHUKPEIUISATH
JIPYT K IPYTy OJTHUM JBUKCHHEM MBIIIIKH.

Mopenb cetu ZulusiBiasieTCsi OCHOBOM 7151 paOOTBI MOYJISl PACYETOB MH)KEHEPHBIX CeTeH

ZuluThermo.

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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Pa3gen 2. O0LeKTBI CHCTEMEBI TEIJIOCHAOKEHUS
Monyne ZuluThermomno3BosnisieT co3AaTh PAacUETHYI0 MAaTEMaTHYECKYH) MOJIEIh CETH,
BBITIOJTHUTH MMACTIOPTU3AINIO CETH, M Ha OCHOBE CO3JaHHOW MOJIETH penath WH()OpPMAIMOHHBIC

3aa4Mi, 3aJa4d TOIIOJOTMYCCKOI'o aHajin3d, W BBIIIOJHATH PA3IMYHBIC TCIIJIOTMAPABINYCCKUC

pacyeTsl.
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PucyHnox 2.1 -BHeminuii BUJ 3JIeKTPOHHOW MO/e/ N

Pacuery mnonanexaTr TyNHMKOBBIE M KOJBLEBBIE TEIUIOBBIE CETH, B TOM 4YHUCIE C
MOBBIIIAIONIMMH HACOCHBIMU CTAaHLUSAMHU U APOCCETUPYIOIIMMH yCTPOHCTBaMH, paboTaromue oT
OJHOTO WJIY HECKOJIBKUX UCTOYHUKOB.

[Iporpamma npeagycMaTpuBaeT TEILUIOTUAPABINYECKUN pacUeT C MPUCOCIUHEHUEM K CETH
WHIUBUIYTbHBIX TeMIoBBIX MyHKTOB (MTII) m nenTpanbabix TerioBbeix myHKTOB (L[TII) mo
HECKOJIBKUM JIECSITKAMH CXEMHBIX pELICHUH, IPUMEHIEMBbIX Ha Tepputopun Poccun.

Pacuer cucrem TermocHaOXEHUST MOXKET MPOU3BOAUTHCS C YUETOM YTEUEK M3 TETUIOBOM
CETH M CHUCTEM TEIIOMOTPEOJICHHUS, @ TAKKE TEIUIOBHIX MOTEPh B TPYOOIIPOBOAAX TETIOBOM CETH.

Pacyer TemoBBIX mMOTEph Bexercs MO0 1O HOPMATUBHBIM MOTEPSAM, JUOO IO
(baKkTUYECKOMY COCTOSTHUIO U30JISILINU.

Pacuersr ZuluThermomoryT paboTath Kak B TECHOW MHTETPaIllMU ¢ TeOMH(DOPMAIIMOHHOM

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
I'naBa 3. Axryanusauus Ha 2024 rox
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cucreMoit (B Bume moxayis pacumpenus [MC), Tak m B BuUIE OTAEIBbHONH OMOIMOTEKH
KOMIIOHEHTOB, KOTOPbIE TTO3BOJISIOT BBITOIHATH PACYETHI U3 MPHUIIOKEHUHN MOJIb30BATENCH.

CocraB 3agau:

B [IOCTPOCHHUE PACYETHON MOJEIH TEMIOBOM CETH;

W [1aCMOpTU3alUsi 0ObEKTOB CETH;

B HaJaJOYHbIA pacyeT TEIUIOBOU CETH;

B [I0BEPOYHBINA pacyeT TEeILUIOBOM CETH;

B KOHCTPYKTOPCKHUM pacyeT TEIUIOBOW CETH;

m pacueT TpedyeMoil TemMrnepaTypbl Ha HICTOYHHKE;

B KOMMYTAIIMOHHbIE 33/1a4U;

B [IOCTPOCHHE MMbE30METPHUECKOTO TpaduKa;

B pacueT HOPMATUBHBIX MOTEPH TEILIa Yepe3 U30JISALUIO.

2.1 IlocTpoeHue pacyeTHOI MOJe/IM TENJIOBOM ceTH

[Ipu pabore B reonH(OPMANMOHHOW CHCTEME CETh JOCTATOYHO MPOCTO H OBICTPO
3aHOCHUTCSI C TIOMOIIBIO MBIIIKHM WK 10 KoopanHaTtam. [Ipu aTom cpasy popmupyercs pacueTHas
moxenb. [locne rpaduyeckoro n3o0pakeHUs CUCTEMBI TEIUIOCHAOXKEHHS, HEOOXOIUMO 3a]1aTh
pacdeTHbIC apaMeTPhl 0OBEKTOB U BHIMIOJIHUTH COOTBETCTBYIOIIHE PACUETHI.

TennmoBasi ceTh BKJIIOYAET B ce0s CIEAYIOUINE OCHOBHBIE OOBEKTHI: UCTOYHHUK, YIaCTOK
(TpyOomipoBOIbI), TOTpEeOUTENs W Y3Jbl: IleHTpanbHbie TeruioBble myHKTHI (LITII), HacocHsle,
3alOPHYIO U PErYIUPYIOLIYI0 apMaTypy, KaMephbl U APYTUE dJIEMEHTHI.

Hcmounux

Hcmounuk— 3T0 CUMBOJIBHBIA OOBEKT TEIIOBOM CETH, MOJCIUPYIOMIMNA PEXUM PaOOTHI
kotesnbHOU i TOLI. B MaremaTnueckoil MOEIM UCTOYHUK MPEACTABISECTCS CETEBBIM HACOCOM,
CO3/IAI0IIMM pacrojaraeMblii Hamop, W MOANUTOYHBIM HAaCOCOM, OINpPEAEISAIONUM HAmop B
oOpaTHOM TpyOOmpoBoAe. YCIOBHOE O0O3HAUCHHE HMCTOYHHKA B 3aBUCUMOCTH OT pPEKHUMa
paboTel mpeacTaBieHo Ha.pucyHke 2.2. [lpu paGoTe HECKONbKUX HCTOYHHKOB HA OIHY CETh,

OJWH U3 HUX MOXKCT BBICTYIIaTh B KAUCCTBEC IMMKOBOM KOTEJILHOM.

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
I'maBa 3. Axryanuzauus Ha 2024 rox
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L BKNIOYEH
‘ OTKIOYEH

Pucynok2.2-¥YciioBHOe n300paskeHre HCTOYHUKA

Yuacmox

Yuacmox — 510 MUHEHHBINA 00BEKT, HA KOTOPOM HE MEHSIOTCSI:

B JraMeTp TpyOonpoBoOa;

B THUI IPOKJIAJKH;

B BUJ] U30JISIUY;

B pacxoj TeMJIOHOCUTEIIS.

JIByxTpyOHast TEIUIOBasi CETh M300pa)kaeTcsi B OJIHY JIMHUIO U MOXET, B 3aBUCUMOCTHU OT
JKeJIaHUsl  TOJIb30BaTeNsl, COOTBETCTBOBAaTh WJIM HE COOTBETCTBOBATh CTAH/IAPTHOMY
u3obpaxxenuto cetu no 'OCT 21-605-82.

Kak n1000i OOBEKT CeTH, Y4YacTOK HMEET pa3Hble PEKUMBI pabOTHI, HampuUMep,
OTKJIFOYEH TOAAIONTUI» WU «OTKJIIOYEH OOPAaTHBI»(PUCYHOK 2.3). DTH PEXUMBI MTO3BOJISIOT

CMOACINPOBATH MHOI‘OTPY6HI>IG CXEMBI TETNIOBBIX CETEH.

Pexum 1 . BrnioyeHw ofia Tp-aa ' » T
Pexum 2 - Buixniouens 0ba Tp-aa ' T
Pesuam 3 OTenoues oBpaTHe! Tp-4 1 T
Pesiam 4 OTenioueH nogawowud Tp-a t r

Pucynok 2.3 — U3006pa:xxeHne HECKOJIbKHX COCTOSIHUI YUACTKOB, 321aBa€MbIX
Pa3sHBIMHPEKMMAMM.

Y3zen

V3en — 310 cUMBOJIBHBIN O0BEKT TEIIOBOM CeTH. B TerioBoi cetu y3maMu sSBISIIOTCS BCe
OOBEKTHI CETH, KpOME HCTOYHHKA, MOTpeOUTEeNs M YYacTKOB. B maremarmueckoil Monenu
BHYTPEHHEE TMPEJICTaBIEHHEe OOBEKTOB (KpOME MCTOYHMKA, moTpeduTesns, nepembruku, LTI u
PEryisiTOpOB) MOJETUPYETCS ABYMS Y3JaMH, YCTAaHOBJIIEHHBIMH Ha MOJAIOIIEeM U OOpaTHOM

TpyOomnpoBogax.

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
I'maBa 3. Axryanuzauus Ha 2024 rox

19



YcnoBHoe 0003Ha4YCHHE Y3JOBBIX OOBEKTOB B 3aBUCHMOCTH OT PEXHMa pPadOTHI

IIPEJICTaBJICHbI HAPUCYHKE 2.4.

I:l TennoBaA KaMepa

@  pa3sBeTBnEHue

.-. cMeHa gvameTpa

Pucynok 2.4— YcioBHOe u300paskeHue y3J0BbIX 00beKTOB

[IpocTbIM y35I0M B MOJENHM CUMTAETCs JIOOON Yy3el, YbM CBOMCTBA CIEIHAIBHO HE
oroBopeHsl. [IpocToi y3en Cily)KMT TOJIBKO JJIsi COCAUHEHHs y4acTKOB. TakuMu y3namMu s
MOJIEJIN SIBJISIFOTCS TEIUIOBBIE KaMEpPhl, OTBETBIICHUS, CMEHbI JUAMETPOB, CMEHA TUIA MPOKJIAIKH
WJIM TUIA U30JISIIUH U T.]I.

Ilenmpanvnvie mennogvie nyHKmol

Llenmpanvuwiti mennosou nynkm (L{TII) — 3T0O y3en JOTMOTHUTEIHHOTO PETYIUPOBAHUS U
pacrpeneseHusl TEeIuIoBOM HHepruu. Hammuume Takoro ysna moapasyMmMeBaeT, 4TO 33 HHUM
HAXOJWUTCSI TYMUKOBas CETh, C MHAMBUAYyaIbHBIMU ToTpeOutensmu. B I[TII moxer BXoauTh
TOJIbKO OJIMH YYaCTOK M TOJIbKO OJIMH YYacCTOK MOKET BBIXOAUTH. [IprueM BXOAsAIIUN y4acTOK
UAET CO CTOPOHBI MarucTpajid, a BBIXOIAIIUN Y4acTOK BeleT K KOHEYHBIM IMOTPEOUTENSIM.
Bnayrpennsis kogupoBka L[TII 3aBucut oT €ro cxembl MPUCOECIUHEHUSI K TEIJIOBOM CETH. DTO
MOKET OBITh T'PYMIIOBOM 3J€BATOpP, IPYMIIOBOM HACOC CMEIICHHsSI, HE3aBHCUMOE IMOAKIIOUYCHUE

rpynisl norpedutenei, 6oinepst Ha [ BC unu cxema npucoenunenus L[TII (pucynok 2.5).
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Pucynok 2.5—- U3o0paxenune L{TII

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
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Bcnomozamenwnutit yuacmok

Bcnomoeamenvuwiti  yuacmox —  yKa3bplBaeT ~HAdalo TPYOONPOBOJOB  TOPSYETO
BOJIOCHAOKEHUS TIPU YeThIpeXTpyOHOU TeruioBoit cetu mocie LTI, Dto HeOonbIION ydacTok
3aKaHYMBACTCS MPOCTHIM Y3JI0M, K KOTOPOMY IOJKIIOYAETCS TPYOONPOBOJ TOPSYEro
BOJIOCHA0KEHUsI, KaK MTOKa3aHo Ha pUCyHKe2.6.

BcnomorarensHeIn
yuactok ana UTn

P
——jun | o

PucyHnok 2.6— YcjioBHOe u300pakeHne y3J10BbIX 00bEeKTOB

Ilompeoumens

Ilompebumenb— 3T0 KOHEYHBIH OOBEKT y4acTKa, B KOTOPBIM BXOIUT OJIMH TOJAIOIINI H
BBIXOJIUT OAWH OOpaTHBIM TpyOompoBoa TemioBod cetu. [log moTpebuTenemM mOHUMAETCS
aOOHEHTCKUH BBOJ B 3IaHHUE.

YcnoBHoe 0003HAYCHHE TTOTPEOUTENSI B 3aBUCUMOCTH OT PeXUMa PabOTHI MPEACTABICHO

Ha pUCyHke2.7.

OTEIMKOYEeH

. BEMKOYEH

Pucynok 2.7- YcioBHOe u300paskeHue MoTpeouTeist

[ToTpeOuTens TEMI0BOM SHEPTHH XapaKTEPU3YeTCs PaCYeTHBIMU Harpy3KamMH Ha CHCTEMY
OTOIUICHUSI, CUCTEMY BEHTWISLMU U CUCTEMY TOpPSYEro BOJOCHAOKEHUS U PACUCTHBIMU
TEeMIepaTypaMu Ha BXOJE, BBIXOAE NOTPEOUTENs, U pacueTHON TeMIepaTypoll BHYTPEHHETO
BO3yXa.

B onHONMMHEHOM NpeICTaBIEeHUH TOTPEOUTEID - 3TO Y3JI0OBOU AJIEMEHT, KOTOPHII MOXKET
OBITH CBA3aH TOJBKO C OJJHUM Y4acTKOM.

BHyTpeHHA KOAMPOBKAa NOTPEOMTENS CYIIECTBEHHO 3aBHCUT OT €ro CXEeMbl
NPUCOEIUHEHNUS K TEIIOBOM ceTH. CXeMbl MOTYT OBITh 3J1I€BaTOPHBIE, C HACOCHBIM CMEILIEHHEM,
C HE3aBHUCUMBIM IPHCOEANHEHHEM, C OTKPBITBIM MJIHM 3aKpBITBIM oTOOpoM Boabl Ha ['BC, ¢

peryisiTopamMu TEMIIEPATYphl, OTOIIEHUS, pacXxoia U T.A.

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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Ecnu B 31aHMM HECKONIBKO Y3JIOB BBOJA, TO OOBEKTOM «IIOTPEOUTENHY» MOXKHO OMHCAThH
KK BBOJ. B Toke Bpemsl Kak OJIWH MOTPEOUTENb MOXHO OMUCATh IENbIH KBapTal WA
3aBOJ, 3aJ1aB JUI TAKOTo MOTpeOuTesNst 0000IEHHbIE TEIUIOBbIE HATPY3KH.

0o000wennsiii nompeodumeiv

Obo6wennwi nompeobumenb— CUMBOJILHBIHT 00BEKT TETIJIOBOM CeTH,
XapaKTepU3YIOMIMICS ~ MOTPEONIIEMbIM  PAacXOIOM  CETeBOW  BOABI WM 3aJlaHHBIM
compoTuBlieHHeM. TakuM ToTpeduTeneM MOXKHO MOJEIMPOBATh, HAMpUMEp, OOIIYI0 HArpy3Ky
KBapTaia.

YcnoBHoe 0003HaUeHHE 00OOIIICHHOTO MOTPEOUTENST B 3aBUCUMOCTH OT PEKUMa PabOThI

’ BKMHOYEH
’ OTIIHOYEH

Pucynok 2.8— M300paxkenne 00001eHHOT0 MOTpeOUTE IS

MPEICTABICHO HAPUCYHKE2.8.

Takoli 00BEKT yAOOHO HCIOJIB30BaTh, KOTJIa BO3SHUKAET HEOOXOJUMOCTh PACCUUTATh
THJIPABIUKY ceTH Oe3 uHpoOpMalMu O TEIUIOBBIX HAarpy3kax UM KOHKPETHBIX CXeMax
NPUCOECTUHEHUsT TOTpeOuTeneil K TeruoBod cetu. Hampumep, mpu pacuere MarucTpajibHBIX
cereil MHGOPMALIUU O KBAPTAIBHBIX CETAX MOXKET HE OBbITh, a Ul OLIEHKM MOTEpb HAopa B
MarucTpaisix JOCTaTOYHO 3a/1aTh 00OOIIEHHBIE pacXo/Ibl B TOUKaX MPUCOEINHEHHS KBAapTaJIOB K
MarucTpajbHOM CETH.

B onHonuHeHOM nM300paskeHHH HE TpeOyeTcs: MOIKII0YaTh 0000IEHHBIH MOTpeduTeNb
Ha OTJEJIIbHOM OTBOJAIIEM y4acTKe, KaK B CiIydae mpoctoro norpeburens. To ecth B 3TOT y3en
MOJKET BXOJUTh W/WIM BBIXOAUTH JII000€ KOJIMYECTBO YYACTKOB. DTO IO3BOJSET OBICTPO H

y100HO, ¢ MUHIMAJIbHBIM KOJIMYECTBOM MCXOJIHBIX JTAHHBIX (PUCYHOK 2.9).

|
S N—

MCTOMHHEK 06o6LeHHbIe NOTpeSHUTeNM

Pucynok 2.9— BapuaHThbl BKJIIOYeHNsI 00001IEHHBIX MOTPeOuTe 1ei
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3aoeuiicka

3a0euscka — 3TO CHMBOJIBHBIM OOBEKT TEIUIOBOM CETH, SIBIISIOIIMKICS OTCEKAIOIIMM
YCTPOMCTBOM. 3aJIBUKKA KPOME JIBYX PEKUMOB PabOTHI (OTKPHITA, 3aKPHITA), MOXKET HAXOJAUTHCS
B IIPOMEXKYTOYHOM  COCTOSIHMHM, KOTOPO€ OMpPEACNIeTCS CTENEHbI0 €€  3aKpBITHS.
[IpoMeXyTO4HOE COCTOSTHHUE 3aJBWKKHA JIOJDKHO ONpEAeNsATcS Npu €€ pekuMe padoThl

(pucyHnok 2.10).

| ‘ OTKPbITA

N 3dKpblTa

Pucynok 2.10— YcaoBHoe u3o0paxeHue 3aBHKKHI

VYcnoBHoe 0003HA4YEHHE 3alOPHO-PETYIHPYIOMIETO YCTPOMCTBA B 3aBUCHMOCTH OT
pexxnuma paboThI:

3agBMKKa B OJHOJMHEHHOM H300paKEHUM TPEACTABIACTCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM IIPE/ICTaBICHUH B 3aBUCUMOCTH OT 3aJIaHHBIX IapaMETPOB B CEMAaHTHYECKOH Oase

JAHHBIX, MOXKET OBITh YCTAHOBJIEHA HAa 000UX TPyOOIpoBoaax» (pUcyHOK 2.11).

Pucynok 2.11- OnHosnHeiiHOe M BHYTPEeHHeE NPeACTABJICHHE 32 BHKKHI

Ilepemviuka

Ilepembiuxa — 3TO CUMBOJIBHBIA OOBEKT TETUIOBOW CETH, MOJICTUPYIOIIHH YI4ACTOK MEXIY
MOJAIOIIKUM M 0OpaTHBIM TPYOOIIPOBOJAMH.

YcnoBHOe 0003HaYCHHE MEPEMBIYKU B 3aBHCHMOCTU OT PEXHMMa PabOThI MPeICTaBICHO

Ha pucyHke2.12.

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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U OTKpBITA

I 3aKpeITa
PucyHnok 2.12— Yci1oBHOe npeacTaBiieHue epeMbIYKH

[Iepembluka TMO3BOJSET CMOJACIMPOBATH YYacCTOK, COEAUHSAIOIIMKA MOJAOIIMNA U
oOpaTHbIil TpyOONIpoBOIbIl. B 3TOT y3em MOKET BXOAWTH W/HWIIM BBIXOJIUTH JIFOOOE KOJIHMYECTBO

y4acTKOB (pucyHOK 2.13).

Pucynok 2.13-Ilepembruka

Tak Kak mepemMbluKa B OJHOJIMHEHHOM H300paKeHUM IpEACTaBIC€HA Y3JIOM, TO IS
MOJIETTMPOBAHUS COEAMHEHUS MEXKIY MOJAIOUIMM TPYOOIIPOBOJOM OJTHOTO y4acTKa U 0OpaTHBIM
TPYOOIIPOBOJOM JPYTrOro yuyacTKa OJTHOTO dJIEMEHTa «IepeMblukay HegocTtaTouHo. [Tonanobsarces

eIIe JIBa y4acTKa: OJJUH TOJBKO MOJAIOIINIA, JPYTroil — TOJBKO OOpaTHBIH (pUCYHOK 2.14).
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Pucynok 2.14- CoeanHenune MeKay NOJA0IMM TPYOOIIPOBOAOM OHOI0 Y4AaCTKA U

00paTHBIM TPYOONIPOBOAOM APYIroro y4acTrka

Hacocnaa cmanyus

Hacocnas cmanyusi— CUMBOJBHBI OOBEKT TEIJIOBOM CETH, XapaKTEPHU3YIOUTUHCS
3aJJaHHBIM HAIlOPOM WJIM HAIIOPHO-PACXOTHOM XapaKTEPUCTUKON YCTAaHOBICHHOI'O HACOCA.

HacocHast ctaniyst B OAHONMHEHHOM H300paKEHUM MPEJCTaBISETCS OJHUM Y3JoM. B
3aBHUCUMOCTH OT TaOJUYHBIX IapaMeTPOB 3TOr0 y3Jla HACOC MOXKET OBITh YCTAHOBJIEH Ha
MOJIAIOIIEM MJIM 00paTHOM TPyOOIpoBoie, MO0 HAa 000MX TPYOOIIPOBOAAaX OJHOBpPEeMEHHO. Jliis

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
I'maBa 3. Axryanuzauus Ha 2024 rox
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3aaHus HAITIPaBJICHUA ,Z[CI\/'ICTBI/IH HacocCa B OTOT Yy3€JI TOJBKO OAWH Y4aCTOK 00513aTENILHO JOJIDKEH

BXOJIUTh ¥ TOJIBKO OJIMH YYaCTOK JIOJDKEH BBIXOAUTH(PUCYHOK 2.15).
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Pucynok 2.15 — Hacocnasi cranHumst

Hacoc MOXHO MoaenupoBaTh IBYMsI cCriocoO0amu: JMOO KakK HIealbHOE YCTPOMCTBO,
KOTOpOE M3MEHSET AaBJICHHE B TPYOONPOBOJE HA 3aJlaHHYIO BEIMYUHY, JIMOO KaK YCTPOUCTBO,
paboTaroliee ¢ yueToM peajbHON HallOPHO-PACXOTHOM XapaKTEePHCTHKUA KOHKPETHOTO HACOCA.

B mepBoM ciydae mpocTo 3amaeTcs 3HAYCHHE HAmopa Hacoca Ha MOAAIOIIEM W/HIIH
oOpatHOM TpyOomnpoBose. Eciu 3HaueHne Harmopa Ha OJTHOM U3 TPyOOIPOBOIOB PaBHO HYIIIO, TO
2 Hacoc Ha 3TOM TPYOONPOBOAE OTCYTCTBYeT. Ecim 3HaueHHe Hamopa OTPHUIATENBHO, TO 3TO

03HAYAET, YTO HacoC pabOTaeT HABCTPEUY BXOSAIIEMY B HETO YYACTKY.
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Pucynok 2.16 — IIbe3oMeTpuyeckue rpaguxkun

Ha pucynke 2.16 BuAHO, Kak pa3JIMYHbIC HAIMPABJICHUS YYACTKOB, BXOJIAIIUX U
BBIXOAMIUX M3 HACOCa B COYCTAaHUMU C pa3HbBIMU 3HAKAMW Halopa, BJIUAKOT Ha PpCe3yJbTaT
pacdera, 0ToOpakeHHBII Ha MTbe30METPUUECKUX rpaduKax.

Korna 3amaercs Tonbko 3HaYeHHE HAmopa Ha HAcoce, OHO OCTaeTcsi HEM3MEHHBIM He
3aBHCHMO OT IPOXOISIIET0 Yepe3 HacoC pacxoia.

Ecnmu monenupoBaTth paboTy Hacoca ¢ yderoM ero Q-HxapakTepHCTHKH, TO CIEIyeT

3a1aTh Pacxo/bl U HAMOphl Ha IpaHUIax paboudeil 30HbI Hacoca(pucyHok 2.17).

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
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Pucynok 2.17 — HamopHo-pacxogHasi XapaKkTepUCTHKA HACOCa

[To 3amaHHBIM OBYM TOYKaM ONpezessieTcs mapadoia ¢ MAaKCHMYyMOM Ha OCH JaBIICHHIA,
M0 KOTOPOM pacyeT U OyleT OmpelnessiTh HAlmop Hacoca B 3aBUCMMOCTH OT pacxona. Cremyer
OTMETHUTh, YTO XapaKTePUCTHKA, 3aJaBacMasi TAaKUM 00pa3oM, MOXKET OTIHYATHCS OT pealbHOU
XapaKTePUCTUKHA Hacoca, HO B mpejnenax padbodeit obmact o0e XapaKTePUCTUKH MPAKTUUECKH
COBIIAIAIOT.

I[JIH OIMMUCAaHUA HCCKOJIBKHX IMapaljICJIbHO paGOTaIOH_II/IX HACOCOB AOCTATOYHO 3aAaTh HUX
KOJIMYECTBO W  PE3yNbTUPYIONIAs XapaKTepuUCTHUKa OyneT ompeleieHa TpuU  pacdere
ABTOMATHYECKH.

Tak kak Hamopel Ha rpaHHIaXx padodeil oOiacTh Hacoca OEpyTcs U3 CIPaBOYHUKA U
BCCTAa MOJOXUTCIIbHBI, TO HAITPAaBJICHUC IICI\/'ICTBI/DI TaKoOro Hacoca 6y,£[eT OnpeCACIIATLECA TOJIBKO
HaITpaBJICHUCM BXOJAIICTO B Y3CII y4aCTKaA.

Jlpoccenupyrowue ycmpoiicmea

Jpoccenupyrowue ycmpoticmeéa B OJHOTHHEHHOM TIPEICTABICHUH SBIISIOTCS y3JIaMH, HO
BO BHYTpeHHeI\/'I KOOUPOBKEC — 3TO HOIOJHUTCIBHBIC YHAaCTKU C MOCTOSAHHBIM WJIIN NCPECMCHHBIM
compoTuBlieHHEeM. B apoccenupyromuii y3en 00s3aTelnbHO JTOKEH BXOJUTH TOJIBKO OJHWH

Y4acCTOK, U TOJIbKO OJIMH YYaCTOK U3 y3JIa TOJDKEH BBIXOIUTH(PUCYHOK 2.18).

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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Pucynok 2.18 — /Ipocceaunpymomme ycTpoiicTa

Hpoccenvrnas waiiba — 3T0 CUMBOJbHBIM OOBEKT TEMJIOBOW CETH, XapaKTepH3yeMblil

(PUKCUPOBAHHBIM COMPOTHUBICHUEM, 3aBUCAIIMM OT Jauamerpa maiiobl. J[poccenbHas maiiba

UMEET JIBa pekuMa paboThl: BhIUUCISIEMasi M yCTaHAaBIMBaeMas. Y cTaHaBIMBaeMas Iaiba — 3To

HEPETyJIUpYEeMOe COMPOTHBIICHHE, TO BEIMYMHA TacHUMOro I1aif0oil Hamopa 3aBHCHUT OT

KBaJIpaTa, IpOXOIAIIero uepe3 maidy pacxona(pucyHok 2.19).

Boiyncnaeman wanba

Ycranasnusaeman wanba

PucyHnok 2.19—- YcioBHoe npeacraBieHue mManobl

Ha pucynxke ( Pucynok 2.20) BUAHO, KaKk MEHSIOTCS MIOTEPU Ha IIaif0e, YCTAaHOBIECHHOM

Ha Io/1atolIeM TPpyOOTIpOBO/IE, IPY YBEIIMUEHHH PacXxojia yepe3 Hee B JBa pasa.
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Pucynok 2.20 — XapakTepucTHKH ApOcceJbHbIX IIANH0

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
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Pezynamop oaenenusn

Pecynamop oOasnenus — YCTPOWCTBO C TIEPEMEHHBIM COINPOTHUBIICHHEM, KOTOpPOE
MO3BOJISICT TMOJJIEPKUBATh 3aJaHHOE JaBJICHHE B TPYOOIPOBOAE B OMPEICICHHOM IHAla30He
U3MEHEHHUs pacxoa. Perynsarop naBiaeHusl MOXKET YCTaHABIMBATHCA KaK Ha MOJAIOIIEM, Tak U Ha

00paTHOM TPyOOIIPOBOJIE.
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PucyHok 2.21 — PeryasTop naBJjieHust

Ha pucynke 2.21 noka3aHo, 4To Npu yBEJIMYEHUHU B JIBA paza pacxojia uepe3 peryisTop,
YCTaHOBJIEHHBIH B OOpaTHOM TpyOONpoBOJE, NAaBICHHUE B PEryIUPYeMOM Y3Jie OCTaercs
MOCTOSTHHBIM.

Benuunna conpoTHBIIEHHSI pETyJsTOpa MOXKET HU3MEHSAThCA B Mpelnenaax  oT
OECKOHEYHOCTH JI0 COMPOTUBIIEHUS TIOJTHOCTHIO OTKPBITOTO perynsaropa. Ecnu ycinoBust paboTsl
CETH 3aCTaBIISIOT

PEryNATOp MOJHOCTBIO OTKPBITHCSA, TO OH HAuYMHAET PadOTaTh KakK HEPEryIupyeMbIii

JIPOCCENUPYIOIIUHN Y3€ll.

Pezynamop pacnonazaemozo nanopa

Pezynamop pacnonacaemoeo manopa — 3TO CHMBOJIBHBIM OOBEKT TEIJIOBOM CETH,
MOIICPXKUBAIOIIUH 3aJaHHBIN pacIioyiaraeMbIil HAoOp Mmocie ceosl.

Pabora perynsTopa pacnojiaraeMoro Harmopa aHaJOTHYHa padoTe peryisTopa JaBICHHUS,
TOJBKO B A3TOM Cly4yae PEryjsiaTrop cTapaercss Aep)KaTh MOCTOSHHOM 3alaHHYI0 BEIUYUHY

pacroyiaraeMoro Haropa(pucyHok 2.22).

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 10 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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E perynaTop pacnonaraeMoro Hanopa Ha nogaioilem TpyGonposoge

E perynsTop pacnonaraemoro Hanopa Ha ofpaTtHom TpyGonposoae

Pucynok 2.22 — Yci0BHOe npeJcTaB/IeHHEe PeryJsTOPpoB Hamopa

Pezynamop pacxooa

Perynarop pacxoma — 3TO CHUMBOJBHBIM OOBEKT TEIJIOBOM CETH, IOJICPKUBAIOIIHI
3aJJaHHBIM I0JIb30BaTEJIEM PACXOJ TEIJIOHOCUTEIIS.

PerynsTop MOXHO yCTaHaBIMBaTh, KaK Ha TMOJAlOlIeM, TaK ¥ Ha O0OpaTHOM
TpybonpoBoje. K pabore perynsaropa pacxoja MOXXHO OTHECTH BCE CKa3aHHOE MPO PETYIATOPHI

JaBIICHUSL.

ﬁ perynaTop pacxoga Ha nogawluem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha oGpaTHoMm TpyGonposoge

PucyHnok 2.23 — Yc/10BHOe NpeACTaB/IeHHE PeryJasiTOPOB pacxoaa

Cxema TemocHabXeHHs: TOPOACKOro okpyra — ropon Bomkckuii 10 2028 roga. O6G0CHOBBIBAIOIIIE MaTePHAIIBI.
I'naBa 3. Axryanusauus Ha 2024 rox
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Paspnen 3. Pacuers! TensioBoii ceTu.

3.1 UcxoaHble JaHHBIE MO/I€JIU TEIJIOBOM CeTH

[Ipexxne yeM MPUCTYNUTh K WHKEHEPHBIM pacdyeTraM, HEOOXOTUMO 3aHECTH HCXOJHBIC
JaHHbIE, JOCTATOYHO MOJIHO XapaKTEpHU3YIOIIUE BCE OCHOBHBIE OOBEKTHI TEIIOBOHM ceTtu. B
3aBHCUMOCTH OT BHJa MPOBOAMMOIO pacyeTa, MOXKET MOTPeOOBATHCSA 3aHECTH JOTOJHUTEIbHBIC
JTaHHBIC K YK€ BBEJACHHBIM. VICXONHBIC NaHHBIC XPAHSATCS B COOTBETCTBYIOIIECH 0a3e JaHHBIX,
KOTOPasi MOJKIIF0UAETCS K CXEME, OMUCKHIBAIOIIYIO TOMOJIOTHIO CETH.

[TepeueHb NCXOAHBIX JaHHBIX, OMUCHIBAIOIINX UCTOYHUK CETH:

® T€0JIe3UYECKasi OTMETKA, M;

e TemIeparypa B mojaroueM Tpyoomnposose, °C;

e 3HAYCHHE TEMIIEPATYPhl CETEBOU BOJIBI B TIOJAIOIEM TPYOOIIPOBO/IE, Ha KOTOPOE OBLIO
BBIMIOJTHEHO  MPOEKTUPOBAHUE  CHUCTEMBl  IIEHTpaju30BaHHOro  TeriocHaOxkeHus, °C;
TeMIrepaTypa X0JI0JHOW BOAONPOBOIHON BOIbI, °C;

e TeMIIepaTypa HapyKHOTO Bo3ayxa, °C;

e pacriojiaraeMblii Hallop Ha BBIXOJI€ U3 UCTOYHHUKA, M;

e Harop B 00paTHOM TpyOONPOBOJIE HA HICTOUHUKE, M;

e TEKyIlasl TEMIEpaTypa HapyXHOro Bo3nyxa, °C;

e Jpyrue JaHHbIC, HEOOXOIUMBIE I HEKOTOPBIX THIIOB PACUETOB.

[TepeueHb UCXOIHBIX TAHHBIX, OMUCHIBAIOIINX MTOTPEOUTENS TEIUIOBOM SHEPTUU:

® BBLICOTA 3/IaHUS MTOTPEOUTETS, M;

e cxeMa MOAKITIOYCHUS MOTPEOUTENsT — BRIOMPASTCS CXeMa MPUCOSAUHEHUS y3J1a BBOJIA;

o 3HaYEHHE TEMIEpaTypbl CETEeBOM BOABI, Ha KOTOpPO€ OBbUIO BBHIIOJIHEHO
npoektupoBanue cuctem ororuieHus (CO) u Bentuwsinuu (CB);

e pacueTHas Harpyska Ha oToruieHue [ 'kan/d;

e pacudeTHas Temneparypa Bojabl Ha Bxoje B CO, °C;

e pacueTHasi TeMmrepaTrypa Boabl Ha Beixoze u3 CO, °C;

e pacueTHas TeMmnepaTrypa BHyTpeHHero Bosnyxa mis CO, °C;

® HaJM4YMe PEryJsTopa Ha OTOIUICHUE;

e I 3aBUCHUMBIX CXEM, C HEMOCPEICTBEHHBIM, OJJIEBATOPHBIM MM HACOCHBIM
CMeIICHUEM HE0OXOMMO JTIOTIOJIHUTEIILHO 3aHECTH PacueTHHIN pacrnojaraemsiii Harop B CO, M;

® /ISl HE3aBUCHUMBIX CXEM, MOJKIIOYEHHBIX Yepe3 TEII000OMEHHBIH anmnapar Heo0X0AUMO
JOTIOTHUTENFHO YKa3aTh KOJMYECTBO CeKIuil TerooomenHoro ammapata (TO) ma CO, nmotepu
Haropa B cekuuax TO va CO, M, u ap.;

e (axkTHuUeCKHM  YCTaHOBJIEHHOE oOOopyaoBaHue:  KO3()(PUIMEHT  MPOMYCKHOM

CxeMa TerutocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
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cnocobOHocTuperyinsaropa CO, HOMEp YCTaHOBJIIEHHOI'O 3JI€BaTOpa, AUAMETP YCTAHOBICHHOIO
COIUIa 3JIeBAaTOpPa, MM, KOJMYECTBO M XaPAKTEPUCTUKHU YCTAHOBJICHHBIX IIAHObI Ha CHCTEMY
OTOIUICHHSI, pacyeTHas Harpy3ka Ha BEeHTHIALMIO [ kan/d;

e pacueTHas TemIepaTypa HapykHoro Bo3ayxa st CB, °C;

e pacueTHas TemIepaTypa BHyTpeHHero Bo3ayxa 1 CB, °C;

® YCTAHOBJICHHbIE Al0bl HA CUCTEMY BEHTUISILIMM — KOJIMYECTBO U PA3MEPHI;

e pacueTHas cpeanss Harpyska Ha ['BC I'kan/y;

e Temreparypa Boasl Ha ['BC,°C;

® HaJM4YHE PETYIATOPa TEMIIEPATYPHI,

e 1011 HUPKyJsinuu oT pacxoaa Ha I'BC, %;

e s cucteM I'BC ¢ 3akpeITBIMBOAOPa300pOM YKa3bIBAIOTCS KosmdecTBO cekiuit TO
I'BC I ctynenu, konuuectBo napawienbubix rpynn TO I'BC I cryniens u T.4.

[TepeueHb UCXOIHBIX JAHHBIX, OMHCHIBAIOIIUX 000OIIEHHOTO MOTPEOUTENST TETIOBOM
SHEPTrHUH:

® reoJIe3nuecKas OTMETKa, M;

ecrioco0 3a/1aHMs HAarpy3KH — YKa3bIBaeTCsl CIOCo0 3a7aHusl Harpy3Kd Ha 00OOIIEHHOM
noTpeduTeNe: pacXoJ0M HWIIH CONIPOTHUBICHHEM; TpeOyeMbIil Harmop, M;

/10151 BOJIopaz0opa U3 MoJaoIIero TpyoonpoBoaa — 3aaaercs A0is otoopa Boasl (o1 0
no 1) w3 momaromero TpyOONMpoBOAa TMPH OTKPHITOM BOIOPa300pe CHUCTEMBI TOPSUETO
BOJIOCHAOXKEHUS; TIPU 3aJIaHUsl HarPy3KH PacXoJIOM YKa3bIBa€TCsl CyMMapHBIM pacxo]] BOABI Ha
CO, CB u 3akpsitoii cuctemsl 'BC, 1/4;

epacxo/ BOJBI HAa OTKPBITBI BOAOPa300p WM BEIMYMHA PAcXojd, YYUTHIBAIOIIECTO
YTEUKH TEIUIOHOCHUTEISI B TIOJIAI0IIEM TPyOOTpoBoie, T/4.

[lepeueHb UCXOAHBIX JAHHBIX, OMUCHIBAIOIINX YIaCTOK TEIUIOBOM CETH:

¢ JIHA y4acTKa, M;

® BHYTPCHHHI TUaMETpP MOJAIOIIETO U 00paTHOTO TPYOOIIPOBOIOB, M;

® IIIEPOXOBATOCTH MOJAIOIIETO M OOPATHOTO TPYOOIIPOBOIOB, M;

KO3(DPUITMEHT MECTHOTO COMPOTUBIICHHUS MOAIONIETO U 00paTHOTO TPYOOTIPOBOIOB;

® MECTHBIEC CONPOTUBIICHUS TIOJAIOIIET0 U 00paTHOTO TPyOOTPOBOIOB;

e JaHHBIC JJI pacueTa TEIJIOBBIX MOTEPh Yepe3 U3OISIHIO.

JIONOJTHHUTENPHO K  PAacCMOTPEHHBIM  3JEMEHTaM  CHUCTEMBl  TEIUIOCHA0KEHUS,
HeO6XOI[I/IMLI HUCXOJHBIC NAHHBIC IO APYIUM OG’bCKTaM TEIJIOBOU CCTHU, TaKUM KaK HAaCOCHBIC
CTaHLUH, LICHTPAJILHBIE TEIUIOBBIE IIYHKTBI, PEryIsTOPSI 1aBlIeHUs U pacxona. IIpu nposenenun

COOTBETCTBYIOIIIHUX pacyCTOB TEIJIOBOM CETH C Y4YE€TOM TCILUIOBBIX IMMOTCPh YEPE3 TCIIIIOU3OJIAHUIO

CxeMa TerutocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
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TpyOOIIPOBOJIOB, PACCUNUTHIBAEMBIX MO0 HOPMaM WJIU 1O (PAKTHUYECKOMY COCTOSHUIO H3OJISIIHH,
Tak)Ke HEOOXOJUMBI JOTOJIHUTEIbHBIC NaHHBIC TIO0 YYacTKaM TEIUIOBOM CeTH (THI MPOKIAIKH,
CPEIHET00BbIE TEMIIEpaTyphl CETEBOM BOJIbI, BO3AyXa M TPYHTA, TUI TEIUIOU30JSLIUOHHOIO

MaTtepuaia u ap.)

3.2 Hannano4Hplii pacyeT TENJIOBOH ceTH

Llenpto HamazoO4HOrO pacueTa sBIsSeTCs oOecneueHre NOTpeOHuTeNel pacueTHbBIM
KOJINYECTBOM BOJBI W TEIJIOBOM »Hepruu. B pesynbraTe pacuera OCYLIECTBISETCS IMOAOOD
3JIEBaTOPOB M UX COIEN, IPOU3BOJUTCS PaCueT CMECUTEIbHBIX U APOCCETUPYIOUINX YCTPOUCTB,
onpezenseTcss KOJIMYeCTBO M MECTO YCTaHOBKM JApOCCeNbHBIX Imaib. Pacdyer wmoxker
MMPOU3BOAUTHCA MPU U3BCCTHOM pPaCHojaracMomM HaAIope Ha MCTOUYHHUKE U €ro aBTOMaTHU4CCKOM
nox0ope B ciiydae, ecliv 3aJJaHHOT0 HAropa He JOCTaTOYHO.

B pesynbprate pacuera ompenenstoTcsl pacXoAbl M MOTEpPH Hamopa B TPyOOIpoBOAaX,
Hamophl B y3JlaX CETH, B TOM YHMCJE pacrojlaraéMble HAmopbl y MOTpeOuTenel, Temmneparypa
TETUIOHOCHUTEJIS B Y3J1aX CeTH (TIPH y4yeTe TEIUIOBBIX MOTEPh), BEIMYMHA U30BITOYHOTO HANopa y
noTpeduTeneil, TeMrneparypa BHyTpEHHETrO BO3ayXa.

JlpoccenupoBaHue H30BITOYHBIX HAMOpPOB Ha Aa0OHEHTCKMX BBOJAX MPOU3BOIAT C
MOMOIIIBIO  COTENT  3JIEBaTOPOB W JApPOCCeNbHBIX 1maiid. JlpoccenpHble 1IaiOBI mepen
a6OHeHTCKI/IMI/I BBOJJaMH YCTAHABJIMBAIOTCA ABTOMATUYCCKH Ha MTOAAIOUICM, 06paTHOM NI
O6OI/IX pr60np0130;[ax B 3aBUCHUMOCTH OT HCO6XOI[I/IMOFO AL CUCTCMbI THUAPABIMYCCKOIO
pexuma. [Ipu paboTe HECKONBKUX HCTOYHHKOB Ha OJIHY CETh OMPENENAeTCs paclpeesieHue
BOJIbI M TEIUIOBOM SHEPruu Mexay uctouyHukamu. [logBoaurcs 6anaHCc 1Mo BoJE U OTIIYIIEHHOMN
TETUIOBOM SHEPrHed MeXAy MCTOYHMKOM U moTpedurensiMu. Onpenensiorcss MmoTpeduTenu u
COOTBETCTBYIOIIMM MM HMCTOYHHUK, OT KOTOpPOTO JaHHbIE MOTPEOUTENH TMOJY4aloT BOAY U

TEIUIOBYIO SHEPTHIO.

3.3 IloBepouHBbIil pacyeT TeNJI0BOM CeTH

Llenpi0o TMOBEpPOYHOrO pacuera SBIACTCS oOIpeneneHue (aKTUUECKUX Pacxo/ioB
TETUIOHOCHUTENSI Ha yJacTKaxX TEIUIOBOW CETH U Y MOTpeOUTeNeH, a TakKe KOJINYECTBE TEIUIOBOU
SHEPruM IMOJy4aeMoill moTpeOuTeneM MpHU 3aJaHHOM TeMIeparype BOJbl B IOJAIOIIEM
TpyOONPOBOJIE U PACHOIAraeMOM HAIope Ha UCTOYHHKE.

Co3maHHass MaTeMaTHYecKas MMUTAIMOHHAs MOJEIb CHCTEMBl TEIUIOCHAO0KEHUS,
CiyKam@as Juisl PELIeHHs] IIOBEPOYHOM 3aayu, MO3BOJSAET aHAJIU3UPOBATH TMIAPABIMYECKUN U
TEIUIOBOM PpEeXHUM pPabOThl CHCTEMBI, a TaKXXe IPOTHO3UPOBATh H3MEHEHHE TEMIIEPaTyphl
BHYTPEHHEr0 BO3Jyxa Yy norpeOuteneil. PacueTsl MOryT IpOBOIUTBCS MpPHU Pa3IUUHBIX

HCXOAHBIX JAHHBIX, B TOM YHCJIC aBapPIfIHBIX CUTyalludX, HAIpUMCP, OTKIIIOUYCHUU OTACIBbHBIX

CxeMa TerutocHa0KeHUs TOPOACKOTo OKpyra — ropoja Bomxkckuii 10 2028 roma. OG0CHOBBIBAIOIINE MATEPHAITBL.
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Y4aCTKOB TEIJIOBOW CETH, NepeJauyd BOJbl W TEIJIOBOW JHEPrMH OT OJHOTO HCTOYHUKA K
JPyromy 1o OJHOMY U3 TpyOOIpOBOIOB H T.J.

B pesynbpraTe pacuera ompenensiroTCs pacxXoAbl W TMOTEpPH Hamopa B TPYyOOIpPOBOAAX,
HaIophl B y3JlaX CETH, B TOM YHMCJE pacrojlaraéMble HAmopbl y MOTpeOuTenel, Temmneparypa
TEIUIOHOCHUTENST B y3Jax ceTd (IpU ydeTe TeIUIOBBIX MOTeph), TeMIepaTypbl BHYTPEHHEIO
BO3/yXa y moTpeOuTeneii, pacxoapl W TEMIIEPAaTyphl BOJBI HAa BXOAE M BBIXOJE B KAXKIYIO
cucrteMy terutonorpedinenus. [lpu pabore HECKOIBKUX UCTOYHUKOB HA OJIHY CETh OIpeesieTCs
pacnpe/enenrne BoJbl U TEeIJIOBOM PHEPTUU MexXIy uctouHukamu. [logBonutcs OanaHc mo Bone
W OTIIYIIEHHOW TEIUIOBOM SHEpPruedl MeXIy HCTOYHHUKOM M ToTpedutensmu. OnpenensroTcs
HOTpGGI/ITeHI/I n COOTBGTCTByIOH_[I/Iﬁ UM UCTOYHHK, OT KOTOPOT'O JAaHHBIC HOTpCGI/ITeJII/I IoJIy4aroT

BOJly Y TEIJIOBYIO SHEPTHUIO.

3.4 KOHCTPYKTOPCKHUII pacyeT TeNJOBOH ceTH

Ilenbr0 KOHCTPYKTOPCKOIO pacyera sBIsSeTCs ONpelesieHHe IUaMeTpoB TPyOOIpOBOIOB
TYIIMKOBOM W KOJIBLICBOM TEIUIOBOM CETH IIPU IPOIYCKE IO HUM PAaCYETHBIX PAacXoioB IIpU
3a/laHHOM (MJIM HEU3BECTHOM) pacIojlaraéMOM Hallope Ha HCTOYHUKE.

JlaHHas 3a7aya MOXKET OBITh MCIIOJIb30BaHA MPH BbIAAYE pa3pelleHHUs Ha MOJKIIOYEHUE
noTpeduTeNneil K TeIIoBOM CeTH, TaK KaK B KaueCTBE MCTOYHMKA MOKET BBICTYINATh JII000H y3en
CHCTEMBI TeTNIOCHA0KEH U, HAalIpUMeEp, TEIUIOBas Kamepa.

B pesynbraTe pacuera ompemesnstoTcs IHaMeTpbl TPYOONpPOBOJIOB TEIUIOBOW CETH,
pacrnojaraeMblii Hamop B TOYKE MOJKIIOYECHHS, PaCXObl, TOTEPU HANIOpa U CKOPOCTH JABHKCHUS

BOJIbI Ha Y4aCTKaX CETH, paclojiaracMble Halopbl Ha MOTPEOUTETAX.

3.5 Pacuer Tpe0yemoii TeMnepaTypbl Ha HCTOYHHKE
Llenpto 3amauu SBISETCA OIpENCICHHE MHUHHMAJIbHO HEOOXOOUMOHN TeMIepaTypbl
TEIUIOHOCUTENS] HA BBIXOJE M3 HCTOYHMKA Ui oOOecledeHus y 3aJaHHOTO IOTpeduTess

TEMIIEPATypbl BHYTPEHHETO BO3/lyXa HE HIKE PACUETHOM.

3.6 KomMmyTanuoHHbIe 3a1a4H
AHanu3 OTKIIIOYEHUH, NEepeKIIOueHU, MOUCK Oimkaiieil 3amopHON apMaTypshl,

OTKJIIOYAIOIIEH YJaCTOK OT HCTOYHHMKOB, WJIH MOJHOCTHIO U30JIUPYIONIEH yYacTOK U T.1.

3.7 I'mapaBin4yecknil pacuyer TenaoBoi ceru. [Ibe3omerpuuecknii rpadguk.

Llenpi0 TOCTPOCHUSI MHbE30METPUUECKOT0 TpaduKa SBISETCS HArJSIHAS WIUTIOCTPALUS
pPe3yAbTAaTOB THIPABINYECKOI0 pacuera (HajaaJ0qyHOTo, HOBEPOYHOT0, KOHCTPYKTOPCKOTO).

DTO OCHOBHOM aHAJTUTUYECKUN MHCTPYMEHT CIELUATIUCTA 110 THIPABINYECKUM pacueTam

TeIIoBeIX ceTeil. [Ipe3omeTp mpeacTaBisieT co0oil rpaduyecKuii JOKYMEHT, Ha KOTOPOM
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M300pakeHbI JIMHUK JIABJICHUH B MOJAIONMIEH M 0OpaTHON MarucTpassx TEIJIOBOM CETH, a TAaKKe
npoduik penbeda MECTHOCTH — BJIOJb ONMPEACICHHOTO MMYTH, COSTUHSIONIETO MEX Iy co00il aBa
MpPOU3BOJBHBIX y37a TEIUIOBOM CETH MO HEpa3phlBHOMY TMOTOKY TerioHocurens.Ha
BE30METPUYECKOM TparKe HATISAHO MPEACTABICHbBl BCE OCHOBHBIE XapaKTEPUCTUKH PEKUMA,
MOJTyYE€HHBIE B pE3yJIbTaTeé TUAPABIMYECKOrO pacyera, MO BCEM Yy3JIaM M ydacTKaM BIOJb
BBEIOpAHHOTO TYTHU: MaHOMETPHYECKHUE J/aBIICHUs, IMOJHBIE W YJENbHBIE MOTEpU HAmopa Ha
y4acTKax TEIJIOBOM CeTH, pacrojaraeMble JaBJICHHS B Kamepax, pacXobl TEIIOHOCHTEI,
nepernajbl, Co3/1aBaeMble Ha HACOCHBIX CTAHIUSAX U UCTOYHUKAX, U30BITOYHBIE HATIOPHI U T.JI.

[{BeT 1 cTUIb TMHUH 33]Ja€TCS MOJIB30BATEIIEM.

B tabnume non rpadgukoM BBIBOASTCS A KaXKIOTO y371a CETH HAMMEHOBAaHWE, BHICOTA
noTpeOuTeNs, Hamopsl B MOJIAIOIIEM H 00paTHOM TPyOONpPOBOAAX, BEIUYMHA JAPOCCEIUPYEMOTO
Haropa Ha maibax y moTpeOurteneid, moTepyu Hamopa MO y4acTKaM TEIIOBOM CETH, CKOPOCTH
JBUKEHHSI BOJBI HA Y4acTKaX TeIIoBoM ceTu u T.A. KonmdyecTBo BBIBOAMMOM moja rpaduxkomM

UH(OpPMAILIMK HACTPAUBACTCS MOJIb30BATEIIEM.
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Pucynok 3.1 — PacueTHas cxema y4acTKa TemjoBoii cetu ot Boskekoit BTIII-1 1o OO0 CI3C Anrap
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Pucynok 3.2 — IIbe30mMeTpuuecknii rpadguk mo pe3yJbraraM pacuera ruIpaBJIn4ecKoro pe;xumMa padorbl y4acTKa Temnjocetu oTBoskekoi

BTD2II-1 no OO0 CIC Anrap (HauaJio)

Cout a7 2107 2108 2141 2135 2128 2128 2137 2128 2134 212 2144 2148 2148 2134 2132 2138 217 217 2135 2132

Pucynok 3.3 — IIbe3o0meTpuuecknii rpadguk mo pe3yjbraraM pacyera ruIpaBJIN4ecKoro pe;xumMa padorbl y4acTKa Temnjocetu oTBoskcekoi

BT3I-1 1o OO0 CIOC Anrap (oxoHYaHHE)
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Taoauna3.1 —IlapameTpsl padoTsl yuacTka TemioBoi cetu ot Boskekoit BTIL-1 1o OO0 CI3C Anrap

o YaenbHbie YaeabHble
Ionnbrii Iorepn Iorepn CkopocTb CkopocTb o .
HaumenoBanne I'eonesnmueckas Hanop B (Pacnosraraemsrii Aauna Auaverp Hamnopa B Hamnopa BOJIbI B BOJIbI B HHEHHBIC JTHHEHHBIE Pacxon s Pacxon
y3aa BBICOTA, M o6p. HAIop, M yuacria, yuacria, noa.Tp-1e, B 00p. noa.Tp-ae, | o0p. Tp-ae, roTepH B forepH TOA-TP-NE, 06p. Tp-
Tp-ne, M M M M p-ne, M e e noja.Tp-ae, o0p. Tp-1e, /4 ne, T/4
MM/M MM/M

BTOI] 30.44 52.44 195.237 600 1.198 3.324 2.469 1.136 -0.995 2.118 1.536 4495.658 | -3936.13
30 54.909 189.444 32 1.198 0.534 0.407 1.136 -0.995 01.78 1.293 4494.010 | -3937.78
1HC_122 10C- 2941 55.316 188.503 50 1.198 0.497 0.374 1.136 -0.995 1.498 1.053 4493.922 | -3937.87
1T1C-1, 10C-2 29.16 55.692 187.628 15 1.198 0.123 0.093 1.136 -0.995 01.78 1.293 4493.784 | -3938.01
26.47 55.787 187.408 1970 1.198 6.247 4.055 1.136 -0.995 01.78 1.053 4493.743 | -3938.05
23 59.841 177.106 786 1.198 2.763 1.837 1.132 -0.995 1.768 1.051 4478.720 | -3934.73

11-2 22.27 61.678 172.506 6 1.198 0.074 1.131 1.767 4476.561

22.16 1 0.616 0 0.108 0.037 112.7627

13T1C-1 22 2 0.616 0 0.108 0.037 112.7619

22 2 0.616 0.001 0.108 0.037 112.7605
22 61.789 172.319 604 0.616 0.039 0.03 0.108 -0.097 0.044 0.033 112.759 -101.201
22 61.819 172.251 610 0.616 0.033 0.026 0.106 -0.096 0.043 0.033 111.2834 | -100.608
23.22 61.845 172.192 425 0.616 0.021 0.017 0.105 -0.096 0.042 0.033 109.8438 | -100.107
23.84 61.862 172.154 428 0.616 0.02 0.016 0.098 -0.089 0.036 0.029 102.4389 -93.365
25.59 61.879 172.117 18 0.616 0.001 0.001 0.098 -0.09 0.036 0.029 102.128 -93.6765
25.11 61.88 172.115 185 0.616 0.009 0.008 0.097 -0.089 0.036 0.028 101.3898 | -92.9687
26.26 61.887 172.098 607 0.616 0.026 0.021 0.089 -0.081 0.03 0.024 93.1585 -85.0564
23.23 61.908 172.051 24 0.616 0.001 0.001 0.089 -0.082 0.03 0.024 92.7176 -85.4974
23.22 61.909 172.05 54 0.616 0.003 0.002 0.089 -0.082 0.03 0.024 92.7002 -85.5148
llégcc-sé 23.25 61911 172.045 1 0.616 0 0 0.089 -0.082 0.03 0.024 92.6609 -85.554
23.25 61911 172.044 1 0.515 0 0 0.06 -0.052 0.017 0.012 43.6126 -38.1386
3T1C-3, 30C-4 23.02 61912 172.044 771 0.515 0.016 0.012 0.06 -0.052 0.017 0.012 43.6121 -38.1391
19.84 61.923 172.016 30 0.515 0.001 0.001 0.059 -0.053 0.017 0.012 43.2206 -38.5306
20.12 61.924 172.014 217 0.515 0.005 0.004 0.059 -0.053 0.017 0.012 43.2054 -38.5458
21.04 61.928 172.006 3 0.515 0 0 0.05 -0.044 0.012 0.009 36.4678 -32.3605
3T1C-5, 30C-6 21.06 61.928 172.006 732 0.515 0.011 0.008 0.05 -0.044 0.012 0.009 36.4663 -32.3621
20.22 61.936 171.987 170 0.515 0.002 0.002 0.044 -0.041 0.009 0.008 32.4852 -30.1113
21.34 61.938 171.983 1071.9 0.515 0.01 0.009 0.039 -0.036 0.007 0.006 28.6391 -26.4561
20.53 61.946 171.964 12.05 0.515 0 0 0.035 -0.034 0.006 0.005 25.7321 -24.6486
20.47 61.946 171.963 89.5 0.515 0 0 0.016 -0.014 0.001 0.001 11.95 -10.3543
19.78 61.947 171.963 152 0.515 0 0 0.015 -0.014 0.001 0.001 11.294 -10.3997
19.05 61.947 171.963 42 0.515 0 0 0.013 -0.012 0.001 0.001 09.57 -8.7975
19 61.947 171.962 305 0.515 0 0 0.007 -0.007 0 0 05.14 -4.9858
311-3 20.48 61.947 171.962 1 0.515 0 0 0.007 -0.007 0 0 5.1665 -5.1407
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o YaenbHbie YaenabHble
Hoaupiii Horepn Horepn Cxopoctb Cxopoctb . .
. Jlauna Juamerp JIMHEHHbIe JIMHEHHbIe Pacxon B Pacxon B
HaumeHoBaHue I'eone3nueckas Hanop B |Pacnonaraemplii Hanopa B Hamopa BOJbI B BOJbI B
yyacrka, y4acTka, noTepu B noTepm B noa.Tp-Ae, o0p. Tp-
y3ia BbBICOTA, M oop. Hamnop, M noja.Tp-ae, B 00p. noa.Tp-ae, | oop. Tp-ue,
M M noja.Tp-ae, o0p. Tp-ne, /4 ne, T/4
Tp-1e, M M Tp-1e, M Mm/c Mm/c MMM —
20.48 61.947 171.962 10 0.05 0.1 0.096 0.351 -0.35 9.039 8.469 2.421 -2.4091
3TICII-23,
30CTI-24 20.24 62.043 171.767 10 0.05 0.093 0.088 0.351 -0.35 9.039 8.469 02.09 -2.4091
20 62.13 171.586 10 0.05 0.022 0.02 0.172 -0.171 2.174 2.038 1.1861 -1.1803
20 62.151 171.544 10 0.05 0.021 0.02 0.168 -0.168 02.aBr 1.951 1.1601 -1.1547
20.15 62.17 171.504 10 0.05 0.004 0.004 0.073 -0.073 0.398 0.374 0.5063 -0.504
000 C3C 20.48 62.174 171.5
aHrap
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Pucynok 3.4 — PacueTHas cxema yuacTka TemjioBoi cetu ot Boskekoit BTIII-1 no MYK KapTtunHas ranepest
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Pucynok 3.5 — [Ibe30MeTpuueckuii rpaduk mo pesyjbraraM pacuera ruipaBJan4ecKoro pe;xuma padornl yyacTtka remjocetu otBTIII-1 o

MYK Kaptunnas rajepest (Ha4aJjio)
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Pucynok 3.6 — IIbe3omeTpuyecknii rpaduk mo pe3yjbraraM pacuera ruipaBJan4ecKoro pe;xumMa padorbl y4acTKa

TemoceTd oT BTILI-1 1o MYK Kaprunnas ranepesi (OkoH4aHue)
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Taoauna 3.2 —[lapameTpsl padoThl yuacTka TemioBoi cetu ot Boskekoid TIL-1 1o MYII KapTunnas rajiepes

. Horepun YaenbHble | YaeabHblIe
IloanbIit Horepn |Cxopocts| CxopocTh . .
Haumenosanue | I'eogesnueckast | Hanop B (Pacnosiaraembrnii| JliuHa Auamerp | wanopa HAIopa B | BOJbI B BOJbI B JMHEHHLIC | JMHEHHLIe | Pacxon B Pacxon e
y3ia BBICOTA, M oop. Hamnop, M y4acTka, M yHuacrwa, 5 o0p. Tp-Ae,| MOA.TP- |0Gp. TP-AE, MOTepU B | MOTEPH B | MOATP-Ae, | 00p. TP-Ae,
Tp-ne, M M MmoA.Tp- > e, m/e /e MmoA.Tp-ae, | 00p. Tp-ae, /4 T4
e, M MM/M MM/M

BTOI1 30.44 52.44 195.237 600 1.198 3.324 2.469 1.136 -0.995 2.118 1.536 4495.6587 | -3936.1395
30.11 54.909 189.444 32 1.198 0.534 0.407 1.136 -0.995 1.78 1.293 4494.0101 | -3937.788
1TIC-1a, 10C-2a 2941 55.316 188.503 50 1.198 0.497 0.374 1.136 -0.995 1.498 1.053 4493.9222 | -3937.876
1TIC-1, 10C-2 29.16 55.692 187.628 15 1.198 0.123 0.093 1.136 -0.995 1.78 1.293 4493.7848 | -3938.0133
26.47 55.787 187.408 1970 1.198 6.247 4.055 1.136 -0.995 1.78 1.053 4493.7436 | -3938.0545
23 59.841 177.106 786 1.198 2.763 1.837 1.132 -0.995 1.768 1.051 4478.7207 | -3934.763

I1-2 22.27 61.678 172.506 6 1.198 0.074 1.131 1.767 4476.5611

22.16 5 1.198 0.069 1.103 1.679 4363.7819

22.1 4 1.198 0.031 1.022 1.144 4042.4401

1TIC-3 22.06 4 1.198 0.056 1.022 1.144 4042.4291

21.97 3 1.198 0.055 1.022 1.144 4042.4181
21.86 62.064 171.834 340 1.198 0.887 1.432 1.022 -1.28 1.144 1.895 4042.4099 | -3527.4878
20.77 63.496 169.515 90 1.198 0.207 0.387 1.021 -1.28 1.44 2.679 4041.4757 | -3528.1387
20.87 63.883 168.92 770 1 04.95 10.585 1.466 -1.98 3.716 8.42 4040.952 -3528.039
21.07 74.468 153.385 160 1 1.651 1.99 1.465 -1.573 3.71 4.602 4037.8082 | -3527.3357
I1-3 22.31 76.458 149.745 2 1 0.007 0.005 1.464 -1.279 3.709 2.678 4036.9745 | -3527.0606
1IIC-5, 10C-6 22.36 76.463 149.732 0.5 1 0.055 0.042 1.464 -1.279 3.709 2.678 4036.9706 | -3527.0644
22.42 76.507 149.632 391 1 0.446 1.272 0.68 -1.279 0.799 2.005 1873.4916 | -3527.0654
21.22 77.779 147.914 1 1 0.154 0.547 0.678 -1.279 0.796 2.003 1870.3065 | -3525.484
21.03 78.325 147.214 680 1 0.927 2.748 0.676 -1.276 0.79 1.994 1862.453 | -3517.7188
1I1-1 22.86 81.073 143.539 1 1 0.046 0.164 0.675 -1.277 0.789 1.996 1861.1512 | -3519.0206
1HCH_78’ toctl- 22.84 81.237 143.329 1 1 0.028 0.002 0.675 -1.277 0.789 1.996 1861.1493 | -3519.0225
22.79 81.24 143.297 1 1 0.11 0.003 1.459 -1.277 3.683 2.666 4022.7635 | -3519.0244
HC-1 23.04 81.243 143.185 7 1 0.254 0.193 1.459 -1.277 3.098 2.17 4022.7616 | -3519.0264

23 81.436 142.737 2 1 0.133 1.459 3.098 4022.7482
23 46.055 177.986 2 1 0.133 0.102 1.459 -1.277 3.098 2.17 4022.7444 | -3519.0723
23 46.156 177.751 2 1 0.076 0.055 01.1 -0.942 1.762 1.182 3033.5082 | -2596.4315
23 46.212 177.62 2 1 0.076 0.055 01.1 -0.942 1.762 1.182 3033.4531 | -2596.3874
23 46.267 177.489 15 1 0.197 1.274 1.074 -2.544 1.677 16.306 2959.5354 | -2524.6627
SIIC-1, 50C-2 22.29 47.54 176.018 1 1 0.002 0.004 1.074 -1.417 1.677 3.51 2959.5067 | -2524.673
HC-1 22.32 47.545 176.011 90 1 0.208 0.416 1.074 -1.417 1.677 3.51 2959.5048 | -2524.6742
23.11 47.96 175.388 42 1 0.07 0.147 1.073 -1.417 1.677 3.51 2959.3298 | -2524.7883
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. Ilotepu YaeabHble | YaeabHble
IMonub1ii Horepu |Cxopocts| CropocTh N N
Haumenosanue | I'eogesnueckast | Hanop B (Pacnosiaraembrnii|  JliuHa Auamerp | wanopa HAIopa B | BOIbI B BOJbI B JMHEHHLIC | JHHEHHLIe | Pacxon B Pacxon e
y31a BBICOTA, M oop. HaIop, M y4acTka, M yuacrea, B o0p. Tp-ne,| MOA.TP- |0Op. TP-AE, MOTEPU B | MOTEPH B | MOATP-1e, | 00p. TP-Ae,
Tpnie, M M MoA.TP- M e, m/e e noa.Tp-1e, | 00p. Tp-Ae, T/4 T/
e, M MM/M MM/M
23.28 48.108 175.17 409.7 1 1.105 2.186 1.073 -1.417 1.677 3.511 2959.2494 | -2524.8403
obiB. STK-4 21.69 50.294 171.878 0.5 0.704 0.001 0.001 0.827 -0.839 1.545 1.454 1130.2708 | -1145.9089
21.74 50.295 171.877 228 0.704 0.594 0.587 0.827 -0.839 1.545 1.454 1130.2703 | -1145.9094
5TK-5 22.95 50.882 170.696 95 0.616 0.313 0.296 01.08 -1.096 3.112 2.93 1130.054 | -1146.1257
5TK-5a 22.66 51.178 170.087 95 0.616 0.277 0.254 1.046 -1.067 2917 2.673 1094.0696 | -1115.7516
5TK-6 23.34 51.432 169.556 192 0.616 0.576 0.53 1.046 -1.067 2916 2.673 1094.0006 | -1115.8206
5TK-7 23.04 51.962 168.449 96 0.616 0.459 0.477 1.046 -1.067 2916 2.674 1093.8611 | -1115.9601
5TK-8 23.35 52.439 167.513 100 0.515 0.428 0.438 1.133 -1.221 4.285 4.377 828.7346 -892.435
5TK-9 2347 52.877 166.647 184 0.515 0.807 0.828 1.133 -1.221 4.284 4.377 828.6839 -892.4857
5TK-10 20.53 53.704 165.012 125 0.515 0.09 0.166 0.457 -0.659 0.698 1.277 334.3807 -481.6035
5TK-11 18.98 53.87 164.755 1 0.515 0.006 0.012 0.457 -0.659 0.784 1.516 3343172 -481.667
TK-82 19.07 53.883 164.737 0.5 0.408 0.001 0.002 0.654 -1 2.145 4.675 300.0482 -459.1172
19.1 53.885 164.734 89.5 0.408 0.203 0.443 0.654 -1 2.145 4.675 300.048 -459.1174
K-92 19.12 54.328 164.088 87 0.359 0.204 0.53 0.669 -1.15 2.342 6.096 237.5982 -408.4393
TK-93 19.18 54.859 163.354 182.4 0.359 0.434 1.132 0.669 -1.15 2.341 6.096 237.5767 -408.4607
TK-94 20.09 55.99 161.788 98.75 0.359 0.267 0.735 0.669 -1.15 2.631 7.245 237.5317 -408.5057
TK-95 21.08 56.726 160.787 2 0.309 0 0.008 0.001 -0.788 0 4.111 0.1321 -207.5341
21.11 56.734 160.778 0.5 0.309 0 0.018 0.001 -0.788 0 4.111 0.1318 -207.5345
TK-95' 21.13 56.751 160.761 717 0.309 0 03.38 0.001 -0.788 0 4.111 0.1317 -207.5346
JICKOBBIH 3aTBOP 20.88 60.131 157.381 0.25 0.309 0 0.001 0 -0.789 0 4.116 0.0006 -207.6656
JIICKOBBIH 3aTBOP 2091 60.132 113.652 0.25 0.309 0 0.001 0 -0.789 0 4.116 0.0006 -207.6657
20.93 60.133 113.651 0.5 0.309 0 0.018 0 -0.789 0 4.116 0.0005 -207.6657
TK-98 20.95 60.151 113.634 10.05 0.259 0.058 0.017 0.787 0.449 5.491 1.663 145.4596 82.9932
3“‘3011’{%5?03““ 21.04 60.168 113.674 0.5 0259 | 0.003 | 0.001 0.787 0.449 5.491 1.663 145.4609 | 82.9945
TK-98a 21.06 61.975 117.417 241 0.309 0.593 0.182 0.553 0.315 2.177 0.659 145.461 82.9946
23.22 62.157 117.828 108 0.259 1.663 0.007 1.203 0.08 12.869 0.054 222.3773 14.8105
22 62.164 119.484 97.2 0.259 1.359 0.006 1.203 0.08 01.87 0.054 222.3898 14.823
21.32 62.17 120.837 0.5 0.309 0.003 0 0.845 0.056 5.107 0.021 222.3899 14.8231
TK-41 21.03 62.17 120.84 12 0.309 0.117 0 0.855 0.047 5.221 0.015 224.9342 12.15
21.36 62.17 120.956 130 0.359 0.584 0.011 0.792 -0.112 3.702 0.07 281.3691 -39.8513
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Taoauna3.3 —I[lapamerpsl LITII TensioBoii ceTn ropoaa Bosxckoro

Hamnop B Hanop
amensane | Howey | oo | Pt | S002 | Sny | e | et | o | i | P00 | s | | RS |
y3aa HCTOYHHKA 0TMETKA, M LTI, prﬁonw]:onoue, ae 1;1; rl[;:;;ue prﬁonw]:onoue, prﬁonw]:onone, ';i’;fﬁypa TBC, rp-zleléw I'BC. Tp-ne, M rg)(_:lfem FT];J(—;eM p-te, M
LTI 1 24,61 29,22 74,63 45,42 50,02 20,81 74,634 47,71 454 50,02 23,1 20,8 23,1
OTTI-1 1 24,42 35,42 86,35 50,94 61,93 26,52 86,355 56,8 | 50,9 61,93 32,4 26,5 32,39
OTII-2 2 22,78 32,76 88,75 55,99 65,97 33,21 88,748 58,7 56 65,97 35,9 33,2 35,88
I1TTI-3,4 2 22,2 36,44 91,22 54,78 69,02 32,58 91,22 60 54,8 69,02 37,8 32,6 37,77
IOTII-3 2 23,91 28,12 83,97 55,85 60,06 31,94 83,97 58,7 55,8 60,06 34,8 31,9 34,82
IITTI-1,2 2 21,07 26,41 83,1 56,69 62,03 35,62 83,102 61 56,7 62,03 40 35,6 39,95
OTII-2 2 20,01 23,19 80,97 57,79 60,96 37,78 80,974 62,1 | 57,8 60,96 42,1 37,8 42,12
OTTI-1 2 21,2 24,37 83,18 58,81 61,98 37,61 83,182 62,5 | 58,8 61,98 41,3 37,6 41,31
ITII-47 2 19,85 40,5 91,81 51,31 71,96 31,46 91,808 53,8 | 51,3 71,96 33,9 31,5 33,94
IITTI-48 2 19,53 31,9 83,5 51,6 63,97 32,07 83,496 55,6 | 51,6 63,97 36,1 32,1 36,11
ITII-46 2 19,03 28,65 79,06 50,4 60,03 31,37 79,057 50,4 | 50,4 60,03 31,4 31,4 31,38
OTTI-1 2 21,86 38,66 89,88 51,22 68,02 29,36 89,877 552 ] 51,2 68,02 33,3 294 33,35
OTII-2 2 20,94 39,86 91,88 52,02 70,94 31,08 91,883 69,5 52 70,94 48,6 31,1 48,6
OTII-2 2 20,87 34,29 84,93 50,64 64,06 29,77 84,927 53,3 ] 50,6 64,06 32,4 29,8 32,44
Ta6aunna 3.4 —-[Tapamerpsr UTII u INTII Tennosoii ceTn ropoaa Boskckoro
Hamnop B
HaunmeHoBaHune Homep Teone3nyeckas Pacioxaraem1ii ﬂ(l)-zllzll:flll)l:M oﬁf)laaTl:iO()le;p- Ill:);gle()“lll::l: HAapacinme 5 noz:::llflgn?m- 1o l:?)g;;? HAapaenne ﬂl‘*::s;ﬂe ﬂ?:)lﬁe;.u ¢ HAasaenne 8
301 HCTOYHMI TMETKA, M nanop ua ssoxe [T, TpyGonpoBojae, | jae Ha BBoje | TpyOompoBoje, opatiom e 2 KOHTYpa Tp-Ae Tp-1e B 1Ox. Tp-/1€e Tp-1e 00p-

ysna crotmmka oTMeTka M Py M ITII, M M TpydompoBojie, M LTI, m FI;C, I'BC, m Tp-1e, M I'BC, m I'BC, m Tp-1e, M
LTTI-1 2 21,92 37,09 87,89 50,8 65,97 28,88 87,885 54,9 | 50,8 | 65,97 33 28,9 33,02
UTII 2 22,56 30,62 86,65 56,03 64,09 33,47 86,654 61,2 56 64,09 38,7 33,5 38,67
LTTI-1 2 20,44 30,74 86,4 55,66 65,96 35,22 86,395 57,7 | 55,7 | 65,96 37,2 35,2 37,21
LTTI-1 2 19,85 38,24 90,81 52,56 70,96 32,71 90,807 57,5 | 52,6 | 70,96 37,7 32,7 37,67
LTII-3 2 19,7 37,93 90,71 52,78 71,01 33,08 90,705 58,1 | 52,8 | 71,01 38,4 33,1 38,44
HTII-2 2 21 38,78 92 53,22 71 32,22 91,995 60,4 | 53,2 71 394 32,2 39,36
HTII-4 2 20,63 39,2 92,66 53,46 72,03 32,83 92,659 56,6 | 53,5 | 72,03 36 32,8 35,99
ITTI-39 2 20,29 36,95 90,24 53,29 69,95 33 90,239 56,2 | 53,3 | 69,95 35,9 33 35,88
UTII 2 21,6 32,15 89,05 56,9 67,45 35,3 89,05 59,6 | 56,9 | 6745 38 35,3 37,99
IITTI-38 2 20,85 39,41 92,84 53,43 71,99 32,58 92,839 56,7 | 534 | 71,99 35,8 32,6 35,84
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Pucynok 3.7 — PacueTHas cxema y4yacTka TemioBoi cetu ot Bokekoit TOL-2 1o TK-18
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Pucynok 3.8 — IIbe3omMeTpryeckuii rpauk 1o pe3yabTraraM pacyera rHApaBJIHYeCKOro pe;kuMa padoThl y4acTKa TermioceT oTBosxckoi

TII-2 no TK-18 (nauaso)
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Pucynok 3.9 — [Ibe30MeTpuueckuii rpadguk mo pe3yjabraraM pacyera ruipaBJanvecKoro pe;xumMa padorbl y4acTKa TemjioceT oTBosuKkekoi

TII-2 no TK-18 (okoHuaHue)
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Tab6auna 3.5 —[lapamerpsl padoThl yuacTka TennoBoi cetu o1 Bosxcekoii TIII-2 no TK-18

N Iorepu YnenbHsble| YelbHbIe
Hoanbrii Hortepu| Ckopocts| CkopocTh N N
Jauna |Inamerp| Hamopa JnHelinble| inHeiinbIe| Pacxon B | Pacxon B
HanmenoBanue y3aa Teonesueckast nanop s Pa“c MONATACMBL| oo o cra,| yuacTka,| B | oNoPA| BOARIE | BOARIB | Lo B | MOTEpH B [MOA.TP-1e, 0GP, TP-Ie,
BbICOTA, M oop. il Hamop, M B 00p. (moa.Tp-ne, o0p. Tp-
p-ne, M M M MOA.TP- p-ne, M /e 1€, Mlc NMojA.Tp-71e,| 00p. Tp-ae, T/4 T/4
ae, M MM/M MM/M
BTOIL2 26.63 47.63 84 145715 | 1.198 | 3742 | 1813 | 1344 | -0921 | 1455 0.707 |5100.8605| -3597.6852
18 49.443 78.444 1544 | 1.198 | 0.16 | 0.091 | 1343 | -0922 | 1.775 0.863 |5097.0209| -3601.64
18 49.534 78.193 279 1 0.003 | 0002 | 01.1 0752 | 1.153 0.559 |2962.7717| -2085.2612
21TIC-1, 210C-2 18 49.535 78.188 572.09 1 0.779 | 0377 | o011 | -0.752 | 1.153 0.559  |2962.7664| -2085.2666
21TK-2 188 49.913 77.031 78.38 1 0.11 | 0053 | 1.098 | -0.751 | 1.171 0.568 |2955.0785| -2080.0058
18.53 49.966 76.869 012 1 0.019 | 0009 | 1.098 | -0751 | 1.171 0.568 | 2954.932 | -2080.1566
2ITK-3A 18.53 49.975 76.841 26.9 1 0.018 | 0009 | 0824 | -0.585 0.66 0345 | 2217.044 | -1619.8831
21TK-4 18.52 49.984 76.814 579.11 1 0412 | 0216 | 0824 | -0.585 0.66 0345 |2216.9937|-1619.9349
2ITK-8A(YT-1) 23 50.2 76.186 207.13 1 0.166 | 0087 | 0823 | -0584 | 0.658 0345 |2214.2294] -1619.4648
20.47 50.287 75.933 02.8 | 0804 | 0.005 | 0.003 | 1.067 | -0.767 | 1.844 0.986 |1803.7672|-1336.6416
21TIC-5, 210C-6 20.63 50.289 75.925 173 | 0.804 | 0288 | 0.154 | 1.048 | -0.754 1.54 0.825 |1803.7639] -1336.645
211 Hepenca 20.72 50.443 75.482 80.85 | 0.804 | 0.108 | 0.058 | 1.027 | -0.739 121 0.652 |1803.7618|-1336.6471
TK-11-1 2147 50.501 75317 17445 | 0.804 | 028 | 0.151 | 1.027 | -0.739 134 0.72  |1803.6632|-1336.7487
21.99 50.652 74.886 4025 | 0804 | 0059 | 0.032 | 1.027 | -0.739 134 0.72  |1803.4504| -1336.9678
21.86 50.684 74.794 105.13 | 0.804 | 0.155 | 0.083 | 1.027 | -0.739 | 1339 0.72  |1803.4014|-1337.0183
19.76 50.767 74.556 8356 | 0804 | 029 | 0173 | 014 | -0746 | 1443 0.932 | 1757.981 | -1298.8152
19.4 50.94 74.093 85447 | 0.804 | 2247 | 1201 | 1.039 | -0745 | 1.441 0.769 |1756.7315| -1297.9048
22.42 52.142 70.644 1746 | 0.804 | 0737 | 0361 | 0.874 20.6 01.2 0.499 | 1477.734 | -1044.4862
2231 52.503 69.546 6695 | 0804 | 0.782 | 0383 | 087 | -0.597 | 1.012 0.494 | 1472.1469) -1039.4431
zmipiag‘m”e 2231 52.886 68.381 146 | 0804 | 0715 | 035 | 087 | -0597 | 1.012 0.495 |1472.0683| -1039.524
21TIC-7, 210C-8 23 53.236 67316 125 | 0804 | 0715 | 035 | 087 | -0.597 | 1.012 0.495 | 1472.0665| -1039.5258
zmipﬁ;ﬁ‘)‘*‘ﬂe 2229 53.586 66.25 839 | 0804 | 0.722 | 0354 | 087 | -0597 | 1.012 0.495 |1472.0651|-1039.5273
22.19 53.94 65.174 8545 | 0804 | 0.076 | 0.037 | 0838 | -0575 | 0.807 0396 |1472.0552|-1039.5374
20.45 53.977 65.061 4629 | 0.804 | 0.045 | 0.022 | 0838 | -0.575 | 0893 0.437 | 1471.951 | -1039.6446
20.18 53.999 64.994 2492 | 0804 | 0024 | 0.012 | 0838 | -0575 | 0893 0.437 |1471.8945|-1039.7027
19.46 54.011 64.957 307.99 | 0804 | 0303 | 0.148 | 0838 | -0575 | 0893 0.437 |1471.8641| -1039.734
20.66 54.16 64.506 295 | 0804 | 0.003 | 0.001 | 0838 | -0.576 | 0.893 0.437 | 1471.4884]-1040.1204
2061 54.161 64.502 6524 | 0804 | 0.111 | 0.054 | 0849 | -0.582 1.16 0.563 |1438.7018|-1014.5497
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. IHotepu YnenbHble| YaeabHbIe
MoaHbIi otepu| Cxopoctb| CkOpoCTh . N
Jdauna | Iuamerp| Hamopa JauHelinble| JuHeliHbIe| Pacxoa B | Pacxoa B
HaumenoBanue y3ia Teonesuueckas) wanop & Paucno.naraeMbl y4acTKa,| yyacTka, B HATopa| BOABLE | BOABI B TMOTEPHU B | MOTEPH B |MOA.TP-1€, 0Op. Tp-1e,
BBICOTA, M oop. i Hamop, M B 00p. |moa.Tp-ne, o0p. Tp-
Tp-e, M M M MOA.TP- Tp-e, M /e 1, m/c MoA.TpP-/1e,| 00p. Tp-1e, T/4 T/4
e, M MM/M MM/M
20.29 54.215 64.337 1.4 0.804 0.037 | 0.018 0.849 -0.582 1.158 0.562 1437.608 | -1013.9346
20.29 54.233 64.282 3.37 0.515 0.056 | 0.033 0.827 -0.576 1.559 0.784 584.9995 | -419.0064
8IIC-1, 80C-2 20.25 54.266 64.194 313.65 0.515 0.827 | 0.414 0.827 -0.576 1.586 0.797 584.9978 | -419.0081
8TK-1 21.36 54.68 62.953 01.1 0.515 0.03 0.015 0.698 -0.493 1.317 0.68 481.3037 | -349.7687
21.61 54.695 62.907 119.27 0.515 0.12 0.056 0.668 -0.472 0.894 0.466 481.3032 | -349.7692
CMBH“K;‘C"T“SE‘*HCM"P 21.91 54.751 62.732 139.89 | 0.515 | 0.125 | 0.065 | 0.668 | -0.472 0.893 0.466 | 481.2435 | -349.8306
CMBH“K'II‘C"T“SE‘*HCM"P 22.22 54.816 62.542 4211 | 0515 | 0.038 | 0.02 | 0668 | -0.472 0.893 0.466 | 481.1735 | -349.9026
21.33 54.836 62.485 51.94 0.515 0.049 | 0.025 0.674 -0.477 0.937 0.489 481.1524 | -349.9243
20.89 54.861 62.411 30.17 0.515 0.04 0.021 0.698 -0.493 1.316 0.68 481.1266 | -349.9507
8TK-4 21.17 54.882 62.35 1.17 0.309 0.005 | 0.003 0.932 -0.671 431 2.308 228.7369 | -169.3466
8I1C-5, 80C-6 21.17 54.884 62.343 42.8 0.309 0.325 | 0.174 0.932 -0.671 431 2.308 228.7367 | -169.3468
21.26 55.058 61.843 136.1 0.309 1.149 | 0.615 1.034 -0.744 5.206 2.791 228.7294 | -169.3543
8TK-5 21.65 55.673 60.079 89.27 0.309 0.247 | 0.139 0.525 -0.387 1.92 01.8 116.0818 | -88.1561
K-140(8TK-6) 22.56 55.812 59.693 1.6 0.259 0.001 | 0.001 0.435 -0.324 1.292 0.744 72.5181 | -55.5879
8I1CII-7, 8OCII-8 22.51 55.812 59.691 76.63 0.259 0.13 0.075 0.435 -0.324 1.292 0.744 72.5179 | -55.5881
TK-9 21.83 55.887 59.487 129.28 0.259 0.169 | 0.098 0.427 -0.319 1.171 0.676 72.5091 | -55.5972
22.75 55.985 32.766 2.62 0.259 0.003 | 0.002 0.427 -0.319 1.171 0.677 72.4938 | -55.6129
LITII-2 22.78 55.99 32.76 18.26 0.207 0.068 | 0.061 0.648 -0.606 3.725 3.362 68.6259 | -65.9648
TK-7 22.69 58.726 29.953 0.81 0.207 0.001 | 0.001 0.465 -0.45 1.58 1.529 53.1754 | -52.8299
22.6 58.728 29.951 2.39 0.207 0.009 | 0.009 0.465 -0.45 1.58 1.529 53.1753 -52.83
TK-5 22.72 58.736 29.933 49.51 0.207 0.203 | 0.195 0.552 -0.534 3.795 3.652 51.0455 | -50.7126
TK-8 22.66 58.932 29.535 01.1 0.207 0.002 | 0.002 0.426 -0.411 1.667 1.609 44,5858 | -44.2967
22.67 58.933 29.532 41.15 0.207 0.098 | 0.094 0.426 -0.411 1.667 1.609 44,5857 | -44.2968
TK-11 23.3 59.028 29.339 32.07 0.207 0.045 | 0.043 0.345 -0.333 1.097 1.6 36.1403 | -35.9065
TK-12 22.82 59.071 29.252 53.48 0.207 0.049 | 0.047 0.278 -0.269 0.714 0.691 29.133 -28.9404
TK-13 22.37 59.118 29.156 1.29 0.15 0.003 | 0.003 0.421 -0.407 2.581 2.491 22.1905 | -22.0444
22.36 59.121 29.149 52.97 0.15 0.165 0.16 0.421 -0.407 2.581 2.491 22.1904 | -22.0444
TK-14 22.3 59.28 28.824 36.31 0.15 0.085 | 0.082 0.357 -0.346 1.864 1.803 18.8467 | -18.7357
TK-15 22.97 59.363 28.657 28.14 0.15 0.049 | 0.048 0.299 -0.29 1.312 1.271 15.7987 | -15.7071
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. IHotepu YnenbHble| YaeabHbIe
MoaHbIi otepu| Cxopoctb| CkOpoCTh . N
Jduauna | luamerp| Hanopa JIMHeliHble| IuHeilinble| Pacxox B | Pacxox B
I'eoge3nueckas| Hanop B | Pacnosaraemsl Hamopa| BOABI B | BOABI B
HaumeHoBaHue y3i1a . y4acTKa,| yyacTka, B NMOTEpPHU B | MOTepH B |MOA.TP-Ae, 00p. Tp-1e,
BBICOTA, M oop. i Hamop, M B 00p. |moa.Tp-ne, o0p. Tp-
Tp-n€, M M M MOA.TP- Tp-e, M /e e, /e MoA.TpP-/1e,| 00p. Tp-1e, T/4 T/4
p-ae, ae, M ’ ’ MM/M MM/M
TK-16 23.48 59.41 28.56 62.23 0.1 0.488 | 0.473 0.562 -0.544 7.149 6.924 12.1793 | -12.1098
TK-17 23.66 59.883 27.599 1.11 0.082 0.006 | 0.006 0.413 -0.4 5.784 5.599 6.62 -6.3404
23.65 59.889 27.586 63.66 0.082 0.396 | 0.383 0.413 -0.4 5.784 5.599 6.62 -6.3404
TK-18 22.68 60.272 26.807
A
%
X
\\
\

&

Pucynok 3.10 — PacueTHasi cxema yyacTka TemnoBoi cetn ot Bosxckoit TIL-2 no daarman-Cepsuc
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s

Pucynok 3.11 — IIbe3o0MeTpuyeckuii rpaduk mo pe3yjibrartaM pacuera ruipaBJan4ecKoro pe;xumMa padtorbl y4acTKa TemJIoceTH

orBoskckoit TIOIL-2 no daarman-CepBuc

a00ThI yuacTka TermioBoii cetu ot Bosukcekoii TIII-2 no ®aarman-Cepsuc

Honnbrii Torepu Ilorepu | Cxopocts | CropocTh Y;[e.nf Hpre Y;[e.mv,ﬂue
. Jumna | JImamerp | Hamopa JuHelinble | auHeiinble | Pacxon B | Pacxoa B
HaumenoBanune | I'eogesuueckasi | Hamop B | Pacnosiaraemslii Hamnopa BOJbI B BOJbI B
y4yacTka, | y4acTka, B NnoTepH B NnoTepu B | NOA.TP-Ae, | 00p. TP-1e,
y3iaa BbICOTa, M o0p. HANop, M B 00p. | moa.Tp-ne, | 00Op. TP-Ae,
M M MoA.TP- noa.Tp-1e, | o0p. Tp-Ae, T/ T/4
Tp-ae, M Tp-1e, M m/c m/c
e, M MM/M MM/M
BTOII-2 1200 22.63 43.63 72 811.5 1.198 3.982 3.095 1.279 -1.15 2.042 1.483 5060.8845|-4548.189
18 46.725 64.923 55 1.198 0.234 0.2 1.279 -1.15 2.04 1.484 5058.6548|-4550.405
18 46.925 64.489 1 0.804 0.003 0.002 1.163 -1.049 2.584 1.925 2071.9946|-1869.018
ey 18 46.927 64.484 300 | 0804 | 1185 | 0911 | 1.163 | -1.049 | 2584 | 1.925 |2071.9933|-1869.017
YT-3(22TK-1) 18.62 47.838 62.388 0.5 0.614 0.002 0.001 1.367 -1.249 4.817 2.927 1420.8896|-1298.157
22HC_1112’ 220C- 18.6 47.839 62.384 450 0.614 2.827 1.868 1.367 -1.249 4.817 2.927 1420.8892|-1298.151
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. Ilorepu YaenbHble | YaenbHble
Honnbrii ITotepu | Cxopocth | CkopocTh . . P P
HaumenoBanue | I'eonesnyeckasi | Hanop B | Pacnosnaraemslii Amuna | Jluamerp | waropa HAamopa | BOJbLI B BOJbI B JHMHEHHDIE | THHEHHbIE AcXon B acxon
y4acTka, | y4acrka, B NMoTepH B | IOTepU B | MOA.TpP-1e, | 00p. Tp-1e,
y3iaa BbICOTa, M o0p. HANop, M B 00p. | moa.Tp-ne, | 00Op. TP-Ae,
M M MoA.TP- noa.Tp-1e, | o0p. Tp-Ae, T/ T/4
Tp-1e, M Tp-1e, M m/c m/c
e, M MM/M MM/M

H.0.-6(22TK-4) 18 49.707 57.688 168 0.614 0.948 | 0.608 1.367 -1.249 4.814 2.929 1420.5645|-1298.489
19.56 50.316 56.132 278 0.614 1.477 | 0.931 1.367 -1.25 4.814 2.929 1420.4432|-1298.601

17.55 51.246 53.724 265 0.614 1.414 | 0.893 1.367 -1.25 4.812 ¢deB.93 [1420.2426|-1298.803

17.41 52.139 51.416 24 0.614 0.143 | 0.094 1.366 -1.25 4.811 2.931 1420.0513|-1298.994

(%FZKT-I;—-ZS) 16.91 52.233 51.179 0.5 0.614 0.001 | 0.001 0.812 -0.751 1.701 1.063 843.9707 |-780.9354
22HEL 2206 1609 52.234 51.178 30 | 0614 | 01 | 0074 | 0812 | -0751 | 1701 | 1.063 |843.9703 |-780.9358
16.07 52.308 51.004 135 0.614 0.429 | 0.315 0.812 -0.751 1.701 1.063 843.9487 |-780.9574

22TK-17a 16.32 52.622 50.26 418 0.614 0.871 | 0.587 0.802 -0.742 1.657 1.037 833.021 |-771.6363
22TK-176 18.01 53.209 48.801 117 0.614 0.313 | 0.224 0.799 -0.741 1.647 1.032 830.4162 | -769.6468
(21,213_11((_)}5) 17.02 53.434 48.264 187 0.515 0.344 | 0.243 0.66 -0.621 1.401 0.907 482.6492 | -454.4004
22TK-33 18.68 53.676 47.677 305 0.515 0.509 0.35 0.66 -0.622 1.04 0.907 482.5543 |-454.4953
22TK-23a 17.06 54.026 46.818 156.5 0.515 0.261 | 0.184 0.637 -0.603 1.305 0.853 465.8324 | -440.5751
2211-3 15.36 54.21 46.373 0.5 0.515 0.001 0 0.637 -0.603 1.304 0.853 465.7529 | -440.6545
(21,213_11(;5;) 15.37 54.21 46.372 0.5 0.414 0.066 | 0.065 0.397 -0.394 0.646 0.553 187.7367 | -186.3872
22HC_333‘; 220C- 15.34 54.275 46.241 164 0.408 0.154 | 0.139 0.409 -0.406 0.698 0.597 187.7365 |-186.3874
15.58 54.414 45.948 0.5 0.408 0 0 0.409 -0.406 0.697 0.597 187.6843 | -186.4397

15.58 54.414 26.165 0.5 0.408 0 0 0.409 -0.406 0.697 0.597 187.6841 | -186.4398

22TK-41, VT1 15.58 54.415 26.165 0.5 0.408 0.027 | 0.028 0.334 -0.332 0.466 0.399 153.341 |[-152.2853
15.58 54.442 26.11 126 0.408 0.085 | 0.078 0.334 -0.332 0.466 0.399 153.3408 | -152.2855
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Pucynok 3.12 — PacueTHasi cxema y4acTka TemioBoii cetu ot Bosxcekoit TIL-2 no yua. B.B. ®aorniaum 46
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Pucynok 3.13 — IIbe3oMeTpu4ecKkuii rpaguk Mo pe3yabTaTamM pacyeTa ruipaBJInYecKoro pexxuMa padoTbl y4acTKA TeINJI0CeTH

orBosikckoit TIII-2 xo yia. B.B. ®aoruianu 46 (Hauano)
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Pucynok 3.14 — IIbe3o0MeTpuueckuii rpaduk mo pe3yjbraraM pacuera ruipaBJan4ecKoro pe;xumMa padtoTbl y4acTKa TemJIoceTH

Taoauna 3.7-Ilapamerpsl |

orBoskckoii TIOII-2 no B.B. ®aoTniauu (0KoHYAHKE)

padoThI y4acTKa TemjaoBoi cetu ot Bosukckoit TOI-2 no yia. B.B. ®aoruianu 46

. IHotepu YnenabHble | YaeabHbIe

MMoanbIi IMotepu | CkopocTh | CkopocTh . N

.| Aauna |JImamerp | Hamopa JuHeliHbIe | IuHeliHbIe | Pacxon B | Pacxon B
HaumenoBanue|I'eone3nyeckasi| Hanmop B |Pacnosiaraembiii Hamopa| BOAbLIB | BOJBI B
y4yacTka, | yJacTka, B NMOTEPHU B | MOTEPH B | MOA.TP-1e€, oop.
y3aa BBICOTA, M oop. Hamop, M B 00p. noj. oop.
D6, M M M moRTp-| o il ro-ne. /e | Toone. m/c | TOATP-1€; oop. Tp-1e, T/4 Tp-ne, T/4
p-1e, e, M p-1e, p-1e, p-1e, MM/M MM/M

BTOII-2 1200 22.63 43.63 72 811.5 1.198 3.982 | 3.095 1.279 -1.15 2.042 1.483 |5060.8845| -4548.19
18 46.725 64.923 55 1.198 | 0.234 0.2 1.279 -1.15 02.amp 1.484 15058.6548| -4550.41
18 46.925 64.489 1 0.804 | 0.003 | 0.002 1.163 -1.049 2.584 1.925 12071.9946| -1869.02
2222%%__12’ 18 46.927 64.484 300 0.804 1.185 | 0.911 1.163 -1.049 2.584 1.925 |2071.9933|-1869.02
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. IHotepu YnenabHble | YaeabHbIe
MMoanbIi IMotepu | CkopocTh | CkopocTh . N

.| Jdumna |/{uamerp | Hamopa JuHeliHble | IuHeiinble | Pacxon B | Pacxoa B

HaumenoBanue|I'eoge3nyeckas | Hanmop B |Pacnosiaraemsbrii Hamopa | BOABI B | BOABIB

y4acTka, | yyacTka, B NMOoTepu B | MOTePU B |MOA.TP-1e,| 0Op.
y3aa BBICOTA, M oop. HaMmop, M B 00p. noj. oop.
D26, M M M moRTp-| o il ro-ne. m/c | Toone. m/c | TOATP-1€; oop. Tp-1e, T/4 Tp-ne, T/4
p-1e, e, M p-1e, p-1e, p-1e, MM/M MM/M
YT-3(22TK-1) 18.62 47.838 62.388 0.5 0.614 | 0.002 | 0.001 1.367 -1.249 4.817 2.927 |1420.8896| -1298.16
2222%%__1112’ 18.06 47.839 62.384 450 0.614 | 2.827 | 1.868 1.367 -1.249 4.817 2.927 |1420.8892| -1298.15
H.0.-6(22TK-4) 18 49.707 57.688 168 0.614 | 0.948 | 0.608 1.367 -1.249 4.814 2.929 |1420.5645| -1298.49
19.56 50.316 56.132 278 0.614 1.477 | 0.931 1.367 -1.25 4.814 2.929 (1420.4432| -1298.60
17.55 51.246 53.724 265 0.614 1.414 | 0.893 1.367 -1.25 4.812 ¢deB.93 [1420.2426| -1298.83
17.41 52.139 51.416 24 0.614 | 0.143 | 0.094 1.366 -1.25 4811 2.931 [1420.0513|-1298.99
(%1,21215__5) 16.91 52.233 51.179 0.5 0.414 | 0.003 | 0.002 1.219 -1.096 6.27 3.694 | 576.0633|-518.076
221T1C-17,

220C-18 16.92 52.235 51.174 300 0.414 | 2.332 | 1.473 1.219 -1.096 6.27 3.694 | 576.0632|-518.076
22TK-14 20.89 53.708 47.37 0.5 0.309 | 0.004 | 0.002 1.149 -1.033 8.034 4727 1302.5542 | -271.863
2222%%__1290’ 20.96 53.71 47.364 360 0.309 | 3477 | 2.173 1.149 -1.033 8.034 4727 1302.5542 | -271.863
22TK-15 16.16 55.883 41.714 250 0.309 | 2.366 | 1.48 1.139 -1.024 7.892 4.649 |299.8622 |-269.626
22TK-16 17.64 57.364 37.867 0.5 0.309 0 0 0.36 -0.324 0.79 0.471 94,7376 |-85.3517
222212)%__2212’ 17.68 57.364 37.866 140 0.309 0.15 | 0.098 0.36 -0.324 0.79 0.471 94,7375 | -85.3518
22TK-17 18.85 57.462 37.619 140 0.309 0.15 | 0.098 0.36 -0.324 0.79 0.471 94,7119 |-85.3774
22TK-18 19 57.56 37.371 192 0.309 | 0.191 | 0.122 0.36 -0.324 0.789 0.472 94.6863 | -85.403
22TK-35a 20 57.682 37.058 55.76 0.309 | 0.044 | 0.028 0.338 -0.305 0.696 0.418 88.8951 | -80.3894
19.06 57.71 36.985 50.5 0.309 | 0.041 | 0.026 0.338 -0.305 0.696 0.419 88.8849 | -80.3996
23,?_(2_?37’ 18.58 57.736 36919 0.5 0.414 | 0.014 | 0.012 0.179 -0.162 0.151 0.112 84.3525 | -76.4746
2211-2 18.57 57.748 36.893 0.5 0.414 | 0.014 | 0.012 0.179 -0.162 0.151 0.112 84.3524 | -76.4748
22221—CI)CC__221’ 18.53 57.759 36.867 288 0.414 | 0.058 | 0.044 0.179 -0.162 0.151 0.112 84.3522 | -76.475
YT-2(TK-5) 17.68 57.803 36.766 273 0.414 | 0.054 | 0.042 0.178 -0.162 0.15 0.112 84.2577 | -76.5695
18.12 57.845 36.67 0.5 0.414 0 0 0.178 -0.162 0.15 0.112 84.1681 | -76.6591
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. IHotepu YnenabHble | YaeabHbIe
MMoanbIi IMotepu | CkopocTh | CkopocTh . N
.| Jdumna |/{uamerp | Hamopa JuHeliHble | IuHeiinble | Pacxon B | Pacxoa B
HaumenoBanue|I'eoge3nyeckas | Hanmop B |Pacnosiaraemsbrii Hamopa | BOABI B | BOABIB
o0 Hanop, M y4acTka, | yyacTka, B B 06D. o o6p. NMOoTepu B | MOTePU B |MOA.TP-1e,| 0Op.
y3aa BLICOTA, M oop i M M NMOJA.TP- y /c | OATP-1e, oop. Tp-1e, T/4 Tp-ne, T/4
Tp-ae, M e, M Tp-/ie, M| Tp-1e, M/c | Tp-ate, M/c| "0 /v

TK-1 38mkp. 18.11 57.845 36.67 0.5 0.414 0 0 0.178 -0.162 0.15 0.112 84.168 |-76.6592
18.09 57.845 36.67 143.8 0.414 0.03 | 0.023 0.178 -0.162 0.15 0.112 84.1678 | -76.6594

19.62 57.868 24.752 0.5 0.414 0 0 0.178 -0.162 0.15 0.113 84.1206 | -76.7066

19.69 57.868 20.928 0.5 0.414 0 0 0.178 -0.162 0.15 0.113 84.1205 | -76.7067

TK-2 19.73 61.692 20.928 11.07 0.414 | 0.002 | 0.001 0.178 -0.162 0.15 0.113 84.1203 | -76.7069
TK-3 cym. 20.19 61.693 20.925 0.5 0.414 0 0 0.118 -0.109 0.062 0.048 55.988 |-51.5616
20.26 61.693 20.925 38.5 0.408 | 0.004 | 0.003 0.122 -0.112 0.067 0.052 55.9879 |-51.5617

KT-1 19.88 61.696 20.918 28 0.414 | 0.002 | 0.001 0.118 -0.109 0.062 0.049 55.9756 | -51.574
KT-2 18.44 61.697 20.915 6 0.414 0 0 0.091 -0.086 0.037 0.03 43.0759 |-40.5016
KT-3 18.98 61.698 20.915 15.06 0.408 0 0 0.084 -0.08 0.032 0.026 38.4621 |-36.5456
KT-4 18 61.698 20.914 0.5 0.259 0 0 0.159 -0.156 0.2 0.177 29.3714 |-28.8421
17.98 61.698 20.914 30 0.259 | 0.007 | 0.006 0.159 -0.156 0.2 0.177 29.3714 |-28.8421

KT-5 17.81 61.704 20.901 0.5 0.259 | 0.001 | 0.004 0.159 -0.156 0.2 0.177 29.3675 | -28.846
mi‘}’)‘;‘;"m 17.08 | 61708 |  20.896 48 | 0259 | 0.014 | 0.014 | 0.159 | -0.156 | 02 0.177 | 29.3674 |-28.8461
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3.8 PacueT HOpMaTHBHBIX OTEPH TEIJIA Yepe3 U30JIALMNI0

Lenpio 1aHHOTO pacueTa SBISAETCS ONpe/eleHne HOPMAaTHBHBIX TEIUIOBBIX MOTEPh Yepes3
U30JISIUI0 TPYyOOIIpoBOI0B. TeroBbie MOTEPU ONPENENAI0TCS CyMMapHO 3a T ¢ pa30MBKOIl 1o
MecsaM. [IpocMoTpeTh pe3yabTarhl pacyeTa MOXHO KaK CyMMapHO MO BCEH TEIJIOBOW CETH,
TaK | 0 KaXJIOMy OTAEIBHO B3TOMY HCTOYHHKY TEIUIOBOI SHEPTUHU U KaKJOMY IICHTPATbHOMY
terioBoMy myHKTY (L[TII). Pacuer Moxer OBITh BBIIOJIHEH C YYETOM MOINPABOYHBIX
K02(pPHULIHEHTOB HA HOPMBI TETIOBBIX MOTEPb.

Pe3ynbTaThl BBIMOJHEHHBIX pacyeTOB MOXKHO dKcropTupoBath B MSExcel.

= Tennoean come “Mpagen T ] - Cpearmerononess PacseT noTept Cooparsm
8 Te [340 | Jeo 50 | Tie (300 ey B4 G I
o rBC) Traa [1500 | Teo (200 Tnoa |0 | Troas 100
Wwnaa Togp |700 Tosp 450 % Cihmzgeess 0o nodeeTy
| Mo gasmony yam
[¥ Tonpancrsm i KO0 BOMIMERT H HOPMB TENNNBER NOTERD
Wecay M. Mpo. | Tee |Trp | Tnoa |Tofp | Txs | Gnoa MKan Godp Mkan
fheape |0 744 77 25 913 502 00 2172 q3.1
S F I 77 |25 |00 400 (0.0 00 00
Pespam 0 B72 79 25 917 504 00 1970 £l 4
A0 (.78 |25 600 400 Q0 00 i11]
WMapr |0 744 42 25 831 473 00 2M5 5.4
A0 42 25 600 400 00 00 0
Anpens 07X 300 (07 BE0 409 00 1533 B5.7
nao an (07 (800 400 00 Q0 0o
M 0 240 96 137 [487 M3 00 3.4 115
N 54 96 137 600 400 00 MO Zi4
Moes |0 0 148 163 (31 284 00 48 z0
N 720 148 163 |600 400 |00 942 =
Mone O 0 150 163 356 282 00 49 21
M 744 150 163 |600 400 |00 973 402
derycr O 0 150 163 356 282 00 49 21
M 744 (150 182 |600 400 (00 973 0.2
Cesrafpe O 240 108 137 467 330 00 233 1286
M 480 (108 137 |600 400 (00 676 0
Oerefpe O 744 48 07 (617 392 00 1499 B4.3
na 48 |07 B00 400 00 00 0o
Hoptpe 0O 720 05 25 | 744 |4471 00 1787 T6E
no A5 |-25 800 400 00 00 0o I
Derstpe O 744 51 25 852 481 00 2056 &1 51.2 41 522 24 73 20.2
a0 |51 25 |60 400 00 00 0 (i1 il i) fil} il il
Hroro: 16059 7676 GO7.3  41.3 6157 246 4537 1722

Pucynok3.15 — Pacyer HOpMATHUBHBIX TEILUIOBBIX OTEPH

Pe3ynpTaThl BRIOJIHEHHBIX PacueTOB MOXKHO sKcnopTupoBats B MSExcel.
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Pasnen 4. CepBep reoungpopmanuonHoi cucrembl Zulu

ZuluServer— cepsep [MC Zulu, mnpemocTaBisirommii BO3MOXKHOCTH COBMECTHOM
MHOTOTIOJIE30BATEIbCKOW pabOThl C TE€OJAaHHBIMA B JIOKAJIBHON CETH W TJIO0AIbHON CeTH
Hutepner.

Hoctyn k cepBepy ocymiectsisiercs yepe3 npotokon TCP/IP. Cepsep ZuluServermaer
BO3MOXXHOCTh HCKJIIOUUTH (alIOBBIM [OCTYN KIMEHTAa K JaHHBIM Ha cepBepe. KimeHty
HEJOCTyMHA MHpOpMaIus 0 GU3NYECKOM XPAHEHUU NAaHHBIX M OTCYTCTBYET BO3MOXKHOCTh HX
HECaHKIIMOHUPOBAHHOTO U3MEHEHHUS.

Takxke ecTb BO3MOXKHOCTb pPa3rpaHUYUTh JOCTYI K JaHHBIM MEXIY I0Jb30BaTENISIMU.
Cucrema mnaposnel M ImpaB NO3BOJIAET IPENOCTABIATH PA3HBIM II0JIb30BATENISIM pa3IMuYHbIC
BO3MOXXHOCTH M OTPAaHUYCHUS JUIS JOCTYMA U PabOTHI C TaHHBIMH.

I'UC Zulu, coxpansis Bce BO3MOKHOCTH HacToiabHOUM Bepcun ['MIC, umeeT BCTPOCHHBIN
kiueHT ZuluServern MOXET OTKpbIBaTh KapThl, CIIOH, NMPOEKTHl U Apyrue naHHble Zulukak c
JIOKQJILHOM MAaIIuHBI, TaK U C YAAJICHHOTO0 KOMITBIOTEpa, Tie ycTaHoBJIeH ZuluServer.

Jlis Toro 4ToOBI MOAKIIOYUTECS K cepBepy ZuluServermocraTouHo ykasaTh ero [Panpec,
100 UMSI KOMIBIOTEPA B JIOKAJILHOM CETH WM e UMsI TOMEHA, €CIIU CEPBEP PACIIONIOKEH B CETH

HutepHer.
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Pucynok 4.1 — Berpoennsiii knueHT I'MC Zulu-ZuluServer
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4.1. Ocodennoctu ZuluServer

Aopecayus oannplx

I'NC Zulus cBoeii paboTe ¢ JaHHBIMU UCTIONB3YET MYTh K (haiiam cioeB, KapT, IPOEKTOB
U JpYruX, 3TU JaHHble npeactaBisomuM. [lyTe k ¢aiiny MoxeTr ObITh JIOKaJIbHBIM THIIA
«C:\Zulu\Buildings.b00» wmm ceteBbiM Buaa «\\server\C\Zulu\Buildings.b00»./[ns mocTyma xe
JTaHHBIM Ha cepBepe, Zulunons3yercst agpecom pecypca URL (uniformresourcelocation) Buna
«zulu://server/buildings.zl». [Tomo6Ho Tomy, kak BeO-Opay3ep ucmonbp3dyer URLans moctyma k
crpanuiam BeO-caiita, [MIC Zuluucnone3yer cBoit tun URLpans ampecanmu K JaHHBIM Ha
cepepe ZuluServer.

Hanoorcenue cnoee c paznvix cepeepos

I'NMC Zulunaer BO3MOXHOCTh pabOTaTh OJHOBPEMEHHO C KapTaMH U CIIOSIMU C pa3HBIX
CEpBEpPOB U HAKJIAJBbIBATh B OJIHOI KapTe CJIOM C JOKAJIbHOM MaIlIMHBI U CJIOU C cepBepa Ipyr Ha
JpyTa B IPOU3BOJILHOM IMOPSJIKE.

Hanpumep, Ha kKapTy MECTHOCTH B BHJE CJIOEB, 3arPYKCHHBIX C YIAJICHHOTO cepBepa
(momyctuMm, u3 VHTepHETa) MOXHO HAJOXHTh IUIaH MPENNpUsATHS C cepBepa JaHHOTO
HOPEINpPUATHSI, a MOBEPX PACIONIOKHUTH CXEMY HH)KEHEPHBIX KOMMYHHKAILUMN, pPAacCHOI0KEHHYIO
Ha KJINEHTCKOW MallluHE.

MHnozononv3oeamensckoe pedaKmupoganue

ZuluServergaer BO3MOXKHOCTh OJHOBPEMEHHOTO PEIAKTUPOBAHUS OJHHX M TEX XKe
rpadguyueckux ¥ TaOJUYHBIX JAHHBIX HECKOJbKMMHM Toyib3oBarensiMu. [Ipum 3TomM Bemercs
HE3aBHCHUMBII JIJI51 KaX/I0TO TOJIb30BaTels )KypHall OTKaTa.

Aemomamuueckoe 00HO61€eHUE KAPMbL

IIpy W3MeHEHUM MAHHBIX OJHUM U3 KIMEHTOB, CEpBEP OIMOBEIIACT BCEX KIMECHTOB,
MOJIb3YIOIUXCST B JAHHBI MOMEHT AITHUMH JaHHBIMH, YTO IPUBOJUT K aBTOMaTHYECKOMY
OOHOBJICHHIO TaHHBIX Ha KapTe.

Ilybonukayus oannvix

ZuluServercrulaHupoBaH TakK, 4YTOOBI JaTh BO3MOXKHOCTH OBICTPO M TPOCTO
OnyOIMKOBaTh JTaHHBIE, CO3JaHHBIC C MOMOILI0 HAacTOIbHON Bepcuu [MIC Zulu.®usznveckuit
dbopMaT NaHHBIX MPU 3TOM HE MeHseTcd. J[OCTaTOYHO C MOMOUIbIO YTHJIMTHI IMOATOTOBKH
JAHHBIX WM BPYYHYIO HACTPOMUTH CCBUIKM Ui cepBepa ZuluServerm IaHHBIE CTAHOBSTCS
nocTynHeIMU B cetu. [logoO6HO BeG-cepBepy, cepBep Zulumo 3ampocy ¢ KIMEHTCKOTrO MecTa
HY>KHOTO pecypca Npe0CTaBUT JaHHbIE, COMIOCTABICHHBIE C 3TUM PECYPCOM.

AoOmunucmpupoeanue 0aHHbIX

ZuluServernpenocTaBisieT BO3SMOXHOCTh pa3rpaHUYUTh JOCTYI K JaHHBIM U Ha3HAYUThH

PAa3JIMIHBIC MTPpaBUJIa U IIpaBa AOCTYIId K HUM. MoxHOo MpeaoCTaBUTh KakK aHOHWMHBIHN AO0CTYIIA K
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JaHHBIM IS [IUPOKON MyOJIMKH, TaK W OrPAHUYUTH €ro JUIsl Y3KOTO Kpyra IMojb30BaTelleH,
OTIPEICIIUB IS KaKIOTO U3 HUX KaKHe OTepaIli C JaHHBIMU €My pa3pelleHbI.

Web-cy:x661 WMSu WFS

ZuluServerno3BojsieT paboTaTh ¢ AaHHBIMH cepBepa 1o crnerudukamusm WMSI.1.1,
WMS1.3.0 (WebMapService) u WFS1.0.0 (WebFeatureService) paspaboranasiMu OGC
(OpenGeospatial Consortium).

Web-cny:x6a WMSno3Bonser oTtoOpaxkaTb CJIOM M KapThl cepBepa Ha KIHMEHTaX,
nojyiepkuBaomux cnenupukammun WMS, B uactHoctH, Zulu, GoogleEarth, GoogleApi,
OpenLayers, YandexMap, MapInfo, ArcGISu ap.

Web-cny:x6a WFSobecnieunBaeT A0CTYn K BEKTOPHOH M CeMaHTHYECKOW MH(OpMaIuu
cepBepa sl KITUEHTOB, MOIICPKUBAIOIINX JAaHHYIO CIIEIU(DUKAIIHIO.

Ilpocmpancmeennwiii hunomp K OaHHbBIM

[IpaBa gocTymna K cepBEpHBIM JTAHHBIM JJIsl MOJIb30BATENS WM TPYIIBI MOJIb30BaTeNnei
MO>KHO OTPaHUYHUTh 00JIACTHIO, 3aJAHHOW IPOCTHIM WIJIH COCTABHBIM TTOJUTOHOM.

Ecnu BBeneHO Takoe OTpaHUYCHHE, TO MOJIH30BATENh CMOXKET OTOOpakaTh CIOU U

OIIepUPOBAThH JAHHBIMU TOJIHKO B Mpeesax yKa3aHHOH 00J1acTu.
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Pazgen 5.0nmcaHue pacyeTHbIX €IMHUI] TEPPUTOPUAIBHOIO [eJeHUsl, BKJIOYas
aIMHHHUCTPATHBHOE.

5.1 O61mue mo0xKeHNs

Jlnst pa3pabOTKU DJIEKTPOHHON MOJENM CXEMBbI TeriocHaOkeHusi ropoaa Bomkckoro,
COIIACHO mpuKa3za MuHuctepcTBa 3HepreTuku PO n MuHHCTEpCTBA PErMOHAIBHOTO Pa3BUTHS
PO Ne565/667 «OO6 yTBEpX AEHUM METOJMUECKUX PEKOMEHIAIM 1o pa3paboTke cxem
TerocHa0xeHus» ot 29.12.2012 pekoMeHayeTcss MpeJoCTaBUTh CYIIECTBYIOIIYIO aKTyalbHYIO
JNEKTPOHHYI0O MOJIeNb CUCTEMBbl TEIJOCHA0KEHHUS WJIM CYHIECTBYIOLIUE aKTyalbHbIE
JJIEKTPOHHBIE MOJIEJIM OTAEIbHBIX CHUCTEM TEIUIOCHAOKEHHUs, a B Cllydae HMX OTCYTCTBUS,
CIIEIYIOIYIO HH(OPMAIIUIO:

B TEXHUYECKHE IMAaclopTa Y4YacTKOB TEIUIOBBIX CETeH C TEIUIOBBIMU KaMepaMH |
NaBWIbOHAMH, BKJIIOYAs TOJ Hayaja AKCIUTyaTallH, THUM W30JISILMU, TUIl MPOKIAAKH, KPaTKyIo
XapaKTepUCTUKY IPYHTOB B MECTax MPOKIAJIKH, C BBIICICHUEM HaUMEHee HaJIe)KHbIX YUaCTKOB;

B [IOJKJTIOYCHHYIO TEIJIOBYIO HArpy3Ky IO BHAAM MOTPEOJICHUS, OIMpPENeICHHYIO IO
JaHHBIM C TPUOOPOB ydeTa, a B CiIydae MX OTCYTCTBHS, (AKTUYECKYIO MOAKIIOYCHHYIO
TEIUIOBYIO Harpys3Kys;

B CXEMbl HACOCHBIX CTaHIMI M TEXHHYECKHE Macrnopra Ha 0OOpYyJOBaHHME HACOCHBIX
CTaHIIHH;

W DJICKTPOHHBIC W (WiM) OyMakKHbIE TUIAHIIETHI TEIUIOBBIX CETEH B 30HAX JCHCTBHS
MCTOYHUKOB TETJIOBOM SHEPTUU;

m rpaduKyu peryaupoBaHuUs OTIIYCKa TEIJia B TEIJIOBBIE CETH;

W I8 MOJENM TEPBOTO YpPOBHS, OINUCAaHWE THUIIOB W CXEM MPUCOCTUHEHUHN
TEIUIONOTPEOIISIONINX YCTAHOBOK MOTPEOUTENeH K TEIUIOBBIM CETSAM C BBIJCIEHHEM Hauboliee
pacpoCTpaHEHHBIX, ONPEAESIONMX BbIOOp U 000CHOBaHUE IpadrKa peryaupoBaHUsl OTITyCKa
TEIUIOBOM HEPTUU MOTPEOUTETISAM.

B kauecTBe MeTOAMYECKONH OCHOBBI I Pa3pabOTKU «DIEKTPOHHON MOJIEITU CHCTEMBI
TeIUiocHAOXKeHUsT B ropoae Bomxckuit» (manee — DOM) uCHoib30BaHBI TpPeOOBAHUA K
npoueaypaM pa3pabOTKH aBTOMAaTH3WPOBAHHON HH(OPMALMOHHO-aHAIUTUYECKOM CUCTEMBI
«DIEeKTpOHHAsI MOJIENIb CUCTEMBbI TETNIOCHA0XKEHHS TOPOia, HACETICHHOTO IMMyHKTa, U3JI0)KEHHbIE
B Ilocranosnenun IlpaBurenscrBa PO Nel54 or 22.02.2012 r. m B CTO HII «Poccuiickoe
TEIUIOCHAOXKEeHNE» «ABTOMATU3UPOBAHHBIE HWH(MOPMAIIMOHHO — AaHAJUTHYECKUE CHUCTEMBI
«INEKTPOHHBIC MOJCIIH CUCTEM TETTIOCHAOXKEeHHsI TOpo10B» OO1Ine TpeOoBaHMs Y.

Nudopmanmonno-rpaduyueckoe onrcaHue 00beKTOB CUCTEMBI TETIOCHAOKEHHS TOPOIa
B ciosx OM mpeactaBieHbl Tpad@UYECKUM  TPEICTaBICHUEM OOBEKTOB  CHCTEMBI

TEIUIOCHAOXKEHUS C HpI/IBSI3KOI>JI K TOIIOOCHOBC IopoJia U MOJHBIM TOIIOJOTMYCCKUM OIMHUCAHUCM
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CBSI3HOCTH OOBEKTOB, a TaKKe TMacrmopTu3andeid OOBEKTOB CHCTEMBI TEIUIOCHAOKEHUS
(MCTOYHUKOB TEIIOCHAOXKEHUS, yYaCTKOB TEIUIOBBIX cereid, ooopynosanus LTI, UTII, THC).

OCHOBOM CEMaHTHYECKHX MAaHHBIX 00 O0OBEKTaX CHCTEMBI TEIUIOCHAOKEHUS ObLIM Oa3bl
JaHHBIX 3aka3unka W wuHPOpMamusa, COOpaHHAass B TMPOIECCE BBIMOJHEHUS aHaIu3a
CYIIIECTBYIOIIETO COCTOSIHUS CUCTEMBI TEIIJIOCHAOKEHUS TOpo/Ia.

B cocraBe anekrtpoHHOW Mozaenu (OM) cCymiecTBYIOLIEH CHUCTEMBbI TETIOCHAOKEHHS
ropoJia OTJEIBHBIMU CIIOSIMH MPECTABIICHBI:

B TOIIOCHOBA TOPOJIA;

B aJpECHBIN TUIaH TOpoAa;

B CJIOH, COJIeprKalllie CETKH pallOHUPOBAHUS FOPO/A;

m OoT/IeTbHBIC pacueTHbIe ciou ZULUMo oTAeNbsHBIM 30HaM TEIUIOCHA0KEHUS TOpO/a;

m 00beMHEHHBIE MH()OPMAITMOHHBIC CJIOM IO TEIJIOBBIM MCTOYHHMKAM M TOTPEOUTEISIM
ropojaa, CO3JaHHBIC [JISi BBIMOJTHEHUS MPOCTPAHCTBEHHBIX TEXHOJOTHMUYECKHX 3alpOCOB 10
CHUCTEME B paMKaX MPUHATON mpu pa3paboTke «CXeMbl TEIUIOCHAOKEHUS...» CETKU PACUETHBIX
eIAVHUII JISJICHUS TOpOoJia WIH JIOOBIX JAPYTUX TEPPUTOPUATBHBIX pa3pe3ax B IENSIX PEIICHUSI

AHAJIMTUYCCKHUX 3aJa4.

5.2 AnpecHblii IJIaH ropoaa

Ha anpecHoM miane ropoia n300paKeHsbl:
B yJIM4Has CCTh,

W 3eJieHas 30Ha;

W 3/1aHUS;

B CTPOCHUS;

B JKEJIE3HOJIOPOKHBIC MTYTH;

B JJOpOKHas CETh.

®parMeHT aapecHOro MiaHa, mpeacTaBiIeHHOro B OM (pucyHok 5.1).
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5.3 Pacuernbie ciion ZULUno oTae/IbHBIM 30HAM TEIJIOCHA0KEHUSI TOPOIa

DNEeKTpOHHAs CXeéMa CYIIECTBYIOIIMX TEIUIOBBIX cereil ropoaa Boskckoro,
NPUBSA3aHHBIX K TOTIOOCHOBE IrOpOJa, MPEACTaBIeHa OTACIbHBIME (pacdeTHbIMU) ciiosimu ZULU,
COJEpXKALIMMM JAaHHBIE 10 CETH, CUCTEM TEIIONOTPeOsIeHNusT OOBEKTOB HEOOXOAMMBIE s
BBITIOJTHEHMS TEIJIOTUAPABIMYECKUX PACYETOB.

@parMeHT pPacyeTHOrO CJOsl DJIEKTPOHHOM CXEMBI CYLIECTBYIOIIUX TEIUIOBBIX CETEU

ropojia IpeACTaBJIEH Ha PUCYHKE 5.2.
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PucyHnok 5.2 — @parMeHT pac4yeTHOro ¢JI0s 3JIEKTPOHHOM cXeMbl CyIeCTBYIOIIMX TEMJIOBBIX ceTeil ropoaa

Cxema TerocHabXeHus: TOPOACKOro okpyra — ropon Bomkckuii 1o 2028 roga. OG0CHOBBIBAIOIIIE MaTepPUAIbL.
I'maBa3. Axryanmzanusiaa 2024rox
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K o0BbexTaM pacyeTHBIX CJI0EB OTHOCSTCA:

N UCTOYHUKY;

W TEIUIOBas Kamepa;

B TOTPEOUTEND;

W HacOCHasl CTaHIUS;

W 3a/IBUXKKY;

N Y4acTKU;

B IPOCCENUPYIOIINN y3€eT;

W LTI

W rpaHua 6aJaHCOBOW MPUHAICKHOCTH;

W y3€JI y4era;

B [IEPEMBIUKA;

m 0000IIEeHHBIN TOTPEeOUTEb;

B BCIIOMOTaTe/IbHBIN Y4aCTOK.

B cymectByromux ©6a3ax pgaHHbIX «ZULU» mpemycMaTpuBaIOTCs CTaHIApTHBIC
XapaKTEPUCTHKH 110 IPUBEICHHBIM BbIIIE TUIIaM 00BEKTOB CUCTEMBbI TEMJIOCHAOKEHMUS.

CocraB nHpOpMaLNU IO KaXKAOMY THILy OObEKTOB HOCUT KaK MH(POPMATUBHBIN XapaKTep
(HampuMep: U1 UICTOYHUKOB — HAaUMEHOBAaHHE NPEINPUATHS, HAMMEHOBAHUE MCTOYHHKA, IS
notpeduTeneit — agpec ys3na BBoja, HAMMEHOBaHME y3J1a BBOJA M T.J.), TAaK U HEOOXOAUMBIN IS
(YHKIMOHUPOBAHUS PACUETHOM MOAENM (Hampumep: s MCTOYHHKOB — TIeoje3nyecKast
OTMETKa, pacueTHas TeMmIepaTypa B IOJAIOUIEM TPYOONPOBOJE, pacueTHas TeMIepaTypa
xojoaHoi Bonel). IlonHoTa 3amonHeHus 0a3bl JAHHBIX MO MapaMeTpaM 3aBUCUT OT HAIWYHA
UCXOJIHBIX JIaHHBIX, MPEAOCTABICHHBIX 3aKa34MKOM M ONPOIICHHBIMH CYyOBEKTaMU CHCTEMBI
TETJIOCHAOKEHUS TOPO/Ia.

ITpu »enaHuM MOJIb30BaTENS, B CYIIECTBYIOIUE 0a3bl JAHHBIX 110 OOBEKTaM CETH MOXHO
n00aBUTh MonoNHUTENbHbIE Moist.PparmenTsl cxembl cereil MKII mo ucTouHuKam NpUBEACHBI

Ha pucyHkax 5.3-5.6.
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PucyHnok 5.3 —®parmMeHT cXeMbl ¢ yKa3aHHeM NMPUHANIEKHOCTH ceTell kK nctoununky MKII

KoreabHast Ne2 yi. Yanaesa Sa
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PucyHnok 5.4 —@parMeHT cxeMbl ¢ YyKa3aHHEM NMPUHALIEKHOCTH ceTeil K ncTouHuky MKII

koreabHast Ne3 yi. Ilanguiiosa 66
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PucyHnok 5.5 —®parmMeHT cXeMbl ¢ yKa3aHHeM NPUHANLIEKHOCTH ceTell kK nctounnky MKII

KorejbHast Ned4 yi. Tamkenrckas 9
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PucyHok 5.6 —®parmMeHT cXeMbl ¢ YKa3aHHEM MPUHANLJIEKHOCTH ceTell kK nctounnky MKII

koreabHasi Ne7 yia. Komesoro 14a
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5.4 PexoMeHIallUU 10 OPTraHU3AIMU BHEAPEHUSI MUCIOJIb30BaHuss DM

HeoOxonuMbIME YCITOBUSIMU /TSI peau3allii, BHEIPCHUS U JaIbHEUIIeH dKCILTyaTaluu
OM B opranusanuu (aepxatese OM) sBISIOTCS:

B OINpEICJICHNE OCHOBHBIX MOJIb30BaTenel OM;

B Ha3HaYeHHE OTBETCTBEHHO iuna u3 unciaa UTP;

B OpraHu3alus cepBepa A yCTaHOBKU DM

B Ha3HAYCHUE aJMUHUCTPATOPA BHEAPSIEMOMN CUCTEMBI,

B OpraHM3alMsl MOHUTOPUHTA U aKTyan3auuu OM.

5.5 Opranuszauusi MeXaHM3MOB HH(POPMAITMOHHOT0 B3aUMO/IeiiCTBUS

YuutniBas TO, YTO CUCTEMA TGHHOCH8.6)K€HI/I$I — AUHAMHUYHO paSBHBaIOIHHfICH MCXaHU3M,
opraHu3anyss MOHUTOPHUHIAa W aKTyaJIUu3alluu OM SBIAIOTCSA HGOGXO,Z[I/IMBIMI/I YCJIOBUCM IJId
noJIepKaHus JaHHBIX DM B aKTyaJlbHOM COCTOSIHHH.

Jnst  opraHM3anid  MOHHMTOPWHTA  €IWHOW  OOIIETOPOJCKOM  MOJETH  CHCTEMBI
TGHHOCH36)KCHI/IH H€O6XOI[I/IM3. opranusanuys nepuoJu4CCKOro nNOoCTyIrjaCHUus HGO6XOI[HMOﬁ JJISL
MOHUTOPHHTA PIH(l)OpMaL[I/II/I oT Hpe,[[HpI/ISITI/II\/II, ABJIAIOIINUXCA OCHOBHBIMU IIOCTaBIINKaMHN
JIaHHBIX, coAepKaimxcs B OM:

B JJaHHBIE M0 NMEPCIEKTUBHOMY Pa3BUTHIO TOPOJA;

B JaHHBIC 11O 3allpallilMBaCMbIM TCXHUYCCKHUM YCJIOBUAM HA NPHUCOCIUHCHHUEC K CUCTCMaM
TEIIOCHAOKECHMUS;

W JaHHbIE TUIAHUPYEMBIM K CTPOUTEILCTBY UM BBEACHHBIM B OKCIUTyaTallUI0 00bEKTaM
TEII0CHAOKEHNS;

B JIaHHbIE aJPECHOTO IJIaHA TOPOJIa;

B JaHHBIC [TIO0 UBMCHCHHUSIM CCTOK paﬁOHHpOBaHHH ropoJa u T. O.

ba3pl  manHbIX OM  [OKHBI  aKTyaJIM3UPOBATBCA TOJIBKO CTPOrO  MEPBUYHOM
uHpopMalel, ¢ MaKCUMaJIbHO BO3MOXHBIM TEXHOJIOTHYECKUM O0ECleYeHHEeM OJHOKPATHOTO

€C BBO/JIa B CUCTCMY.

Heo6xoauMo oprannu3oBath cUCTEMbI HH(POPMALIMOHHOTO 0OMEHA C COOTBETCTBYIOIIMMU
OpraHM3alMsIMM M JeTapTaMeHTaMU TOpOAAd, TEIUIOTCHEPUPYIOIIMMH U TEIUIOCHAO0KAIOMNMHU
NPEANPUATHSAMA TOpOJa — BIAJENbIAMU BBIIICTICPEUNCICHHON HH(pOpMaIuy, pa3paboTaTh
MEXaHU3Mbl HH(OPMAIIMOHHOTO B3aMMOJACUCTBHS C TEMHU CUCTEMaMH, B KOTOPBIX JaHHAS
uHpOpMalUs BENETCS U aKTyalu3upyercs, pa3padoTaTh perjaMeHT OOHOBIICHHS JaHHBIX H

YTBEPIUTH €r0 COOTBETCTBYIOUIMMHU CITy>KOaMU Ha YpOBHE TOpOa.

CxeMa TeruiocHa0XeHuUs! TOPOACKOro okpyra — ropoa Bomxkckuii 1o 2028 rona. O60CHOBBIBAIOLINE MaTEPUAIIBL.
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5.6 TpeGoBanus k kKBaJMpUKAIUM NIEPCOHAIA

B ¢ yHKIIMOHMpPOBAaHUY CHCTEMBI TOJDKHBI YYaCTBOBATH CIICAYIOIIME TPYIIEI TIEPCOHANA!

B DKCIUTyaTallUOHHBINA MEpPCOHAN CUCTEMBbl — AJMUHUCTPATOP CHUCTEMBI, CHEIUATHCT
oOecrnieunBarOmii QyHKIIMOHUPOBAHNE TEXHUUECKUX M MPOTPAMMHBIX CPEJCTB, 00OCTYKUBAaHUE
u obecrnieyeHne pabouux MeCT MOJIb30BaTeNel, B 00S3aHHOCTH KOTOPOT0 TaKXke TOJIKHO BXOJIUTh
BBITIOJTHEHHUE CIEIUAIBHBIX TEXHOJIOTMYECKUX (YHKIWN, TaKMX Kak: BEJIEHHE CIIMCKOB
II0JIb30BATENEH, PEryIMpOBaHKE MpaB JOCTYIA MoJb3oBaTenell kK OM M onepauusM Haj Hel, a
TakK€ KOHTPOJb 3a IEJIOCTHOCTBIO M COXPAaHHOCTbIO HH(popmammu B 0a3zax JaHHBIX.
OKCIUTyaTallUOHHBIA ~ TIEPCOHANl  JOJOKEH OBITh  O3HAaKOMJIEH C  PyKOBOJACTBOM ISt
aIMUHHUCTpPATOPA CHUCTEMBI, 00J1a/IaTh HaBBIKAMHU PAOOTHI C HEOOXOAMMBIMHU NJIsi OOECTICUeHUs
paboTel DM mporpaMMHO-aMmapaTHBIMUA CPEICTBAMHU.

W [10JIB30BATENM — COTPYAHUKH, HEMOCPEJCTBEHHO ydyacTByloIHe B padore ¢ OM u
OCYIIECTBIISIOMNE €€ 00paboTKy Ha aBTOMAaTU3WPOBAHHBIX PabOYMX MECTaxX C IOMOIIBIO
cpenctB cucremsbl. [lomp3oBatenu DM nomxHbl 007amaTh 0a30BBIMM HaBBIKAMU palbOTHI C
NPUWIOKEHUSIMU B ONepalroHHON cpene MicrosoftWindows, a Takxke MMeTh NpO(UIbHBIE
HaBBIKM B 3aBUCUMOCTH OT PelIaeMbIX ¢ nmomoibio OM 3anad. [lonp3oBaTenu AOKHBI TPONTH
oOydyeHue mpaBwiaM paboTel ¢ OM B COOTBETCTBUHM CO CBOMMH (DYHKIIMOHAIbHBIMU
00513aHHOCTSIMU ¥ PYKOBOJICTBOM T0JTH30BATEIIS.

Pa3paboranHas 31eKTpOHHAS MOJIENb TIO3BOJIUT B JAIBHEUIIIEM OPTaHU30BaTh HA €IUHOM
mwiaThopMe aBTOMAaTH3UPOBAaHHBIE paboOYMe MecTa OCHOBHBIX CHYXKO, TaKuX Kak:
MIPOU3BOJICTBEHHO-TEXHUYECKUN OTAEN, CIYXKObl pPEXKHUMOB, CIYKObl HaJlaJKd, CIYKObI
MEPCIIEKTUBHOTO PAa3BUTHSI, AUCIIETYCPCKUX CIYKO, CIIyKO IKCILTyaTalldd ¥ PEMOHTA TETUIOBBIX
cereii. Ha 0ase 5JEKTPOHHOM MOJENN COOTBETCTBYIOIIME CIYXObl TEIUIOCHAOXKAIOUINX U
TEIUIOCETEBBIX OpraHu3alMii CMOTYT pellaTh IIUPOKHIM CHEeKTp 3aJad, CBA3aHHBIX C UX
nesTeNbHOCThI0. Hibke mpeacTaBieH MNpuUMEp HUCHOJIB30BAHUS JAHHOTO MPOTPAMMHOIO
obecrnieueHns MOIpa3elIeHUs MU TEIUIOCHA0XKAIOIIeTo mpeanpusaTas. HeoO0XoqumMo yduThIBaTh,
4T0 (DYHKIIMM W peliaeMble 3a/1a4dl B TeX WJIM MHBIX MOAPA3ICICHHUSIX HA KaXIOM KOHKPETHOM
OPEINPUATHA MOTYT OTINYaThes. OYHKIMH, KOTOphle 00ecTeuynBaeT 3IEKTPOHHAS MOJAETb AJIs
nepconana [ITO:

erpapriueckoe MPENCTAaBICHWE CXEMbl TEIUIOBOM CETH C TMPUBSI3KOM K EIUHOMN
TOPOJICKONTONOJIOTUYECKO OCHOBE;

eTIaCTIOPTHU3AIMS TEIUIOBOM CeTH U 000PYAOBaHUA, CO3JaHIE U OTOOpaKEHHE CXEM Y3JI0B
U YYaCTKOB;

e pacyeT HOPMATHBHBIX IOTEPh TEIUIa Yepe3 HU3OJSIIHMIO COTJIACHO JACHCTBYIOUIUM

HOPMAaTUBHBIM JOKYMCHTAaM;
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epopMHpoBaHuEe OOOOLICHHON CIpPaBOYHOM HH(POPMALUHU IO 3aJaHHBIM KpPUTEPUSM,
CHEIHAJIbHBIX OTYETOB O MapaMeTpax U pekKUMax TEeIIOBOU CeTH;

eaHAIN3 OOBCKTOB C 3aJaHHBIMH CBOMCTBaMU (PEMOHT, UYXOW OajaHC, Kamephl ¢
3aJlaHHBIM 00OPYJIOBAHUEM U T.I1.).

OyHKIMHA, KOTOPhbIE OOECIeYMBaeT »JJICKTPOHHAs MOMAENb [UIsi TEpCcOoHAlla CIyX)Obl
PEKMMOB U HAJIAIKU:

epa3paboTKa TUAPABINYECCKUX PEIKUMOB TEILJIOBBIX CETEH;

e(hOopMUPOBAHNE OTUETOB MO HATAIOYHBIM pacdyeTaM MOoTpeOuTeneil (pacyer TuaMeTpoB
CYKaIOILUX YCTPOUCTB);

eHAJIAJIOYHBIA pacyeT MpH MOAKIIOUYEHWH HOBBIX MOTpedUTeneil (pacueT auamMeTpoB
CY)KAIOIINX YCTPOUCTB);

eMO/JICITUPOBAHNE TIEPEKIIOUEHUI 3alMopHON apMmarypbl mpu (GOPMUPOBAHUU Tpaduka
PEMOHTOB;

OYHKIMKU, KOTOphle OOECHeurMBaeT JSJIEKTPOHHAas MoOJEeb [UIsl IepcoHaia oOTnaesa
OKCIUTyaTaIlMl ¥ PEMOHTA!

eBeJICHNE apXUBa Ae(PEKTOB U MOBPEKICHUII;

¢(hOPMHUPOBAHHE OTYETOB, TAOINMYHBIX W TpadUUYECKUX COPaBOK U BBIOOPOK TIO
Pa3TUYHBIM KPUTEPUSIM;

e(OopMUPOBAHKE OTYETOB IO TUPABINYECKUM pacueTaM TEIUIOBOM CeTH;

eMOJICIUPOBAHNE TEPEKIIOUEHUI 3aropHON apMmarypbl Npu (OPMUPOBAHUU Tpaduka
PEMOHTOB.

OyHKIMH, KOTOphIE OOECIeYMBaeT »JIIGKTPOHHAs MOJAENh HJs TepCoHala OTAel
NEPCIIEKTUBHOTO Pa3BUTHSL:

eOIpE/ICTICHNE CYIIECTBYIONIMX M TMEPCHEeKTHBHBIX OalaHCOB MPOM3BOJACTBA U
noTpebIeHus TEIIOBOM SHEPTUU 110 UCTOYHUKAM;

eOlpe/ieJicHNEe  ONTHMAJbHBIX BAapHUAHTOB  IEPCIEKTUBHOTO  Pa3BUTHS  CHUCTEMBI
TEIIOCHA0KEHUS IO KPUTEPUSIM HaJIS)KHOCTH, KaueCTBa M SKOHOMUYHOCTH;

® ONpE/ICIICHUE HAJIC)KHOCTU CYIIECTBYIONIEH U MEPCIEKTUBHON CXEMbI TEIUIOBBIX CETEH;

epa3paboTKa ONTUMAJIBLHBIX BApHAHTOB OOECIIEUEHHUs TEIUIOBOW dHEPTrUel moTpeduTenei
IIPU aBAPUITHBIX CUTYAIUSIX 110 KPUTEPHSIM HAJIEKHOCTH, KAUECTBAa U IKOHOMUYHOCTH;

eonpeseseHue  HEOOXOJUMOCTH M BO3MOXKHOCTH  CTPOMTENBCTBA  HOBBIX
UCTOYHUKOBTEIUIOBOM SHEPTUU;

® MOJICJIMPOBAHHE BCEX BHUAOB MNEPEKIIIOUYEHUMN, OCYIIECTBISIEMBIX B TEIUIOBBIX CETAX

(M3MEHEHHE COCTOSIHMS 3allOpHO-PETYIMPYIOLIEH apMaryphl, BKJIIOYEHHE / OTKIIOYeHHE /
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peryiMpoBaHHe TpYII HACOCHBIX arperaToB, H3MEHEHHs YCTaHOBOK pErylisTopoB), B T.d.
NEPEKIIIOUEHUS TEIUIOBBIX HArpy30K MEKAY UCTOUHUKAMHU TEIUIOBOM dHEPIUu;

®MOHUTOPUHT pean3aliy MPorpaMMbl pa3BUTHSI TEIJIOCHA0KEHHUS.

OyHKIIMU, KOTOpbIE O00ECHeunBaeT »dJICKTPOHHAs MOJAEIb JJs IIepcoHana OTJelNl
MOATOTOBKH U PEAIN3aLUN TEXHUYECKUX YCIOBUM:

®CO3/JaHUE U BEJCHUE CJI0s IEPCIIEKTUBHOM 3aCTPOUKY;

ehopMHUpOBaHUE U BeicHHE 0a3bl JaHHBIX 1O Bbinade TY u YII;

eOIIpe/IeNIeHNE TOUYKY TOIKITIOUEHHS TOTPEOUTEIS;

®OIICHKAa BO3MOXHOCTH Bblgaun TY (dhopmupoBaHHE OTYETa O HAIUYUU CBOOOIHOM
MOITHOCTH Ha OJIKaNIINX HCTOYHHUKAX M MIPOMYCKHOM CIOCOOHOCTH TEIUIOBBIX CETEil);

e(hOpMHUPOBAHNE TEXHUYECKUX YCIOBUH Ha MOIKIIOYCHUE HOBBIX TOTPEOUTENICH.
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6. I'eoundgopmanuoHHblil pacyeTHbI KoMILIeKC «Temmodxkcnmepr»

«TemmodDKcnepT» MONYYHSI  IMUPOKOE PACTIPOCTPAHEHHE B  paMKax pa3paboTKu
JNIEKTPOHHBIX MOJeNIel ceTel TeTUIOCHAOKEeHUsS, BOJOCHA0KECHHS, BOJOOTBEICHUS KakK
CaMOCTOSITEIIbHBIX padOT, TaK M B COCTaBe pa3paboTku CXeM TeTIOCHAOKCHHS.

[IporpamMMa 1O3BOJISIET MPOBOAUTH: MACIOPTU3AIMIO JJIEMEHTOB M 000PYIOBaHUS
O0OBEKTOB  TEIUIOCHAOXKEHHWS, BOJOCHA0OXKEHHUS, BOJOOTBEACHHUS U  DJICKTPOCHAOKEHUS;
MopnenupoBanue  (HaKTHUECKUX PEKUMOB  OKCIUTyaTalldd KOMMYHUKAIIMOHHBIX  CETEif;
MogenupoBaHue TOCIEACTBUN aBapUHHBIX CHUTYallMi Ha CETSIX OTOIUICHUS W BOJAOCHAOKEHUS,
dopMuUpoOBaHUE pACUETHBIX MAHHBIX JJIs ONTUMHU3ALMU PEXKHUMOB SKCIUTyaTtanuu; Pacuers
TEIUIOBBIX MOTEPh B CETSIX TEIUIOCHAOKEHUS; PacueTsl HaJIe)KHOCTH ceTel TeTIOCHAOKEHUSI.

«IloBepouHbIl TEMJIOBON M THIPABINYECKUH pacueT» — pacdeT ceteil oromienus (I'BC),
OpU KOTOPOM YYMTHIBAIOTCS TMapaMeTpbl JPOCCENbHBIX YCTPONCTB (TUN MPHUCOCAUHEHUS,
IUaMeTp CoIia/maiObpl, HOMEp JdJieBaTopa M JIp.) YKa3aHHBIX B TACHOpPTax CHCTEM

TETUIONIOTPEOICHHUS.

B OpensStiestap

Pucynok 6.1 — Ilpumep oTo0pakeHusi MOBEPOYHOI0 pacyera cXeMbl

B pesynapraTe pacdyera MopenupyeTcss (PaKTHUUECKHH TEIUIOBOM M THIPABIUYCCKUN
PEeXHUMBI, KOTOpPbIE MO3BOJISIIOT OLICHUTh KaYeCTBO TEINIOCHAOKEHHS Y KOHEUHBIX MOTpeduTeneit

U (paKTHYECKUI THAPABINYECKUN PEKHIM.

— —
[ EIEL
MNoBepoursill Hananowss! KoHCTDYKTODPCKMNA

PalHeET

o AT
TR e —

Pucynox6.2 — ITanens pacuyeToB nporpaMmbl
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«HasamouHplii TETJIOBOM M THAPABINYECKHN pacueT» — pacueT cereit otoruienus (I'BC),
pU KOTOPOM OIPEAETSIOTCS HOBBIE MapaMeTphl APOCCENbHBIX YCTPOWUCTB Ui KaXKJIOTO THUIIA
CHCTEM TeIJIONOTPeOICHUs, C LENbI0 00ECIeUnTh IUIAHOBOE KOJMUYECTBO TerutoHocurens. 1o
pe3yiapTataM pacdera CHEIHAINCT CMOXET OIICHWUTh THUAPABIMYECKHH PEXKAM B YCIOBHUAX
1oJa4y MOTPEOUTENSIM TUIAHOBOTO PAcXoJia TEIUIOHOCUTEIS, OLIEHUTHh OOIIUEe BO3MOXHOCTH
TUIPABINYECKON CHUCTEMBI, BBISIBUTH TPYOONPOBOILI C TOBBIIICHHBIMU THAPABINYCCKUMHU

norepsamu. [Ipumep nokaszan Ha pucyHke 6.3.

Kosdr. pasperynmposanmna R | Yaenensie ruap. norepn

Metsie 1

Pucynok 6.3 — [Ipumep pe3yjibTaTa HAJAJ04YHOI0 MpoIecca

«KOHCTpYKTOpCKMI — TuApaBIMYecKHid  pacuer» — QopMmupyercss Tabimuma C
pexkomMeHaauusMu (MO TMepeKaaKe) Uis y4acTKOB TPYOONpPOBOJOB, Yy KOTOPBIX 3HAYCHHS

YACIBHBIX TUAPABIINYCCKHUX MMOTEPH BLIIIC WX HUXKE HOPMATHBHBIX.

=10 o o g —
P | TerNeRaTUpa HAPYHHOrD Bo3nYHE 2208
= 2w s By Y v E ¥
Mecsorerp | Omerume Moxasars | Mopepouwtil Hataaowi KoHCTRyrapciutt || 3HERG®®eRTHEHOTTs | Tenn cosd, [Fa gamomars =
: s |
TRARABIS e T NI y

Cxema ‘ -
= E——
BN NG

i

w

CHT "Cmpotimens.
A

Pucynok 6.4 — [Ipumep pe3yjibTaTa KOHCTPYKTOPCKOT0 pacuyera ot ucroununka TILL-2
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AHanmu3 pe3yibTaTOB pacueTa 3JEMEHTOB CeTe IMocjie OKOHYaHUS TUAPABINYECKOTIO
pacuera ceteil TeruocHabxkenus (I'BC) monb3oBaresnb MOMKET OLCHHTH PE3yibTaThl B BHUJC
VMHAMBUAYAJIbHBIX PACUETHBIX MapaMETPOB Ka)JOro 3JIEMEHTa CXEMbl WJIM B BHJE€ CBOJHBIX
TabauL, cOPMHUPOBAHHBIX MO THUIMY 3J1eMeHTa. s MmpocMoTpa MHAMBUIYAJIBHBIX PacueTHBIX
apaMeTpoB 3JIEMEHTa HEOOXOAMMO MPOBECTH LIETYOK MPABOM KHOMKOW MBIIIKM Ha JJIEMEHTE
cxeMbl. B pesynbrare oTkpoeTcs ¢opmMa MHAWBUAYAIbHBIX PE3yJIbTATOB pacueTa BBIOPaHHOTO

ayieMeHTa (PUCYHOK 6.5).

_:u: | | :_ D =

: hra - =

ek N
Motpeburens Tpybonposoasl [fApoccensHee  Perymatoper THC  Tennossie
v - YCTPOWCTEAE ™  AABNEHMA banarmi

Pucynok 6.5 — [lanesb pe3ysbTaToB mNporpamMmbl

@®opma ¢ pesynbTaTaMH pacyera JJs dJIEMEHTa TPyOONpOBOAA COIEPIKHUT CIEIYIOIIUE

napamMeTphbI:

—JlnuHa, M (oarouii ¥ 0OpaTHBIN TPYOOIIPOBOIBI);

Juametp, MM (TIoAaroImuii 1 0OpaTHBINH TPyOOTIPOBOIKI);

— Hamop B koHe4HOM Yy3J1€, M (IoJaromuii ¥ 0OpaTHbIN TPyOOIPOBO/IHI);

[ToTepu Hamopa, M (TmogaronTuii 1 00paTHBIN TPYOOITPOBO/IE);

VY nenpHbIC TOTEPH, MM/M (TIOJIAIOIIUA U OOPATHBIN TPYOOTIPOBO/IBI);

Pacnionaraemsrii Harmop B KOHEYHOM y3i1€e, M (Pa3Huiia Mex 1y HarmopamMu MoAaroiero u
00paTHOTOTPYOOIIPOBOJOB B KOHEYHOM Y3JI€);

—®DaKTUYECKUN PacXo]] TETUIOHOCUTEISI, T/4 (TIOIat0IINA U OOpaTHBIN TPYOOIIPOBOIBI);

— CKOpOCTh TEIJIOHOCUTEIS, M/C (TIOJIAIOIINA U OOpaTHBIN TPYOOIIPOBOIBI);

—Temmeparypa TemioHOCUTENNsS B KoHeuyHOM Yy3ie, °C (momaromuii W 0OpaTHBIN
TpyOOTIPOBO/IBI).

dopma nacropTa I AJIeMeHTa TPyOOIpOBO MPEICTaBICHA HAa PUCYHKE 6.6.
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Macnopr: TpyGonpoeog
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3K Ormena o Toross

Pucynok 6.6 — @opma nacnopra IJisi 3JieMeHTa TPYyOONnpoBoJ
®opma (PucyHok 6.7) comepuT 3HaUYCHHUS IMapaMeTPOB MOCIIE THAPABINYECKOTO pacyera
JUIsL DJIEMEHTa TEIUIOBOM KaMmepbl. BBI3BIBACTCSA ILETYKOM IIPABOM KIIABUIIEH MBIIIKHA 110

sjeMeHTy Ha cxeme. Popma ¢ pe3ylbTaramMl pacyera JUisi 3JE€MEHTa TEIUIOBOM KaMmephl

COJICPKHT CIICAYIONIHE TapaMeTPhI:
— T'eonesus, M;
— JlaBneHue abcomoTHOE, M. (B MOJAIONIEM U 00paTHOM TPyOOIIPOBOAAX);

— JlaBneHue u30BITOUHOE, M. (B MTOIAIOIIEM U OOPAaTHOM TPyOOTIPOBOIAX);

—HcTouHuk.
. Y¥T-14 ¥T-14
12 13

¥T-10 1 m 3 ¥T-15.1

© < >
ni

¥T-10 2 02 4 ¥T-15.1

@ >4 . >4 @

PucyHnok 6.7 — TexHonornueckasi cxeMa TeIJIOBOH KaMepbl

®opma macrnopra uctouHuka (PucyHok 6.8) comepkuT 3HA4YeHHsS MapaMeTpOB IOCTE

TUAPABIAYCCKOr'O pacucTa i 3JICMCHTA «ACTOYHUK.
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Macnopr: Worowsme Tennoosatoxersn
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Pucynok 6.8— ®@opma nacnopra 3jieMeHTa HCTOYHUK
dopma ¢ pe3yJapTaTaMu pacyeTa BbI3bIBAETCS C MOMOILBIO MyHKTa «Pe3ynbTaThl pacueTa»
u3 crnucka (QyHKIUNA anmeMeHTa. Cnucok (YHKIUKA OTKPBIBACTCS IIETYKOM IMPABOW KIIABHIIN
MBIIIKA TI0 3JIEMEHTY Ha cxeme. biok monell «YcTaHOBUBIIMECS NapaMmeTpbl» COIAEPKUT
pe3ynbTaThl pacuera A AieMeHTa «VICTOUHUK» U COAEPKUT CIAEAYIOLIUE TapaMeTPhL:

—Hamnop (u30), M (Tmogaromuii, oOpaTHBIN);

Harmop (a6c), M (mogaromuii, oOpaTHBIN);

Ilepenan, m;

— Pacxon, /4 (moparomuii, 0OpaTHBHIN ),

IMopnwTka, 1/4;

— Otnymennas terora (Q), Mkan/4;

Temmnepatypa Ha BbIxoze, °C;

— Temnepatypa Ha Bxoze, °C;

— Paznuna remmneparyp (dT), °C.

Cormacho m4.2 CII 124.13330.2012 mnoTpeOUTENH TEMJIOTHl IO HAJEKHOCTH
TETJIOCHA0)KEHHS AETISTCS HAa TPH KaTeTOPHH:

v' 1 kareropus;

v’ 2 Kkateropus;

v’ 3 kateropus.

[lepBast kaTeropusi — MOTPEOHUTENN, HE JOMYCKAIOUINE TTEPEPHIBOB B MOAAYE PACUETHOTO
KOJMYECTBA TEIJIOTHI M CHIDKCHHS TEMIepaTypbl BO3AyXa B IIOMEIICHHSIX  HIDKE

npenycmorpennsix [OCT 30494. Hanpumep, OOJBHMIBI, POIWIBHBIE JIOMa, JETCKHE
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JOLIKOJIbHBIE YUPEKICHUS C KPYIJIOCYTOYHBIM IpEeObIBaHUEM JEeTei, KapTUHHBIE Trajiepew,
XUMHUYECKHE W CIeNHaIbHbIe MPOU3BOJICTBA, IIAXTHI U T.M. Bropas kateropus — moTpedutend,
JIOTYCKAIOIME CHI)KEHHE TEMIIEPATyphl B OTAIJIMBAEMBIX MTOMEIICHUSX Ha NMEPUOJ JTUKBUIALNN
aBapuu, HO He OoJiee 54 4: Kuible U 00IecTBeHHbIEC 31aHus 10 12 °C; MpOMBIIUICHHBIC 3JaHUs
1o 8 °C. TpeTbst KaTeropus — OCTaIbHbIE TOTPEOUTEITH.

Ha pucynke 6.9 npencrasnen npumep Ilacnopra snementa «llotpeburensy, 3akmaaka

«CtpoeHnuey.

Macnopr: Notpefurens
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Pucynok 6.9 — Ilacnopt 371emenTta «Ilorpedurenby, 3akiaaaka «CTpoeHue»

CBoaHble TaOMUIBI PEe3ylbTATOB pacyeTa A dJIeMEeHTOB cetu MHdopmarms pasaena
OTHOCHUTCSI K pe3ysbTaTaM IOBEPOYHOr0 W HaIAJ04YHOTO TUApPABIMYECKUM pacdyetam. Kpome
aHaJIM3a UHAMBHUIYaAJbHBIX 3HAYEHUN PAcUETHBIX MapamMeTpoB MOXKHO C(HOPMHUPOBATH CBOJHBIE
TaOJIMIBI PE3yJbTaTOB TUAPABIMYECKOIO0 M TEIJIOBOIO pacyeToB. Bce cBoaHBIE TaOMUIIBI

PE3YyJIbTATOB HAXOAATCA B Ppa3Aaciic TIJIaBHOI'O MCHIO «TemnocHaOxeHue» Ha IaHEIH
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«PesynpraThl». [ns GopmupoBanus TaOIUI[ NPEICTABICHbI CIEAYIOLIME KHONKH, KOTOpbIE
BBI3BIBAIOT PA3JIMYHBIE CIIUCKHU:

— ITanens «Pe3ynbraThy;

[ToTpeburenu;

TpyOGomnpoBoIHI;

HpoccenbHble yCTPOUCTBA;

Perynsatops! 1aBiacHHS,
— ITHC;

TerutoBbie OaaHCHI.

HanexxHocTh TemnocHaOKeHUsT OLIEHUBAETCS JIBYMS BEPOSTHOCTHBIMM U OJHHUM
JNEeTEPMUHUPOBAHHBIM Y3JIOBBIMU TOKAa3aTENSIMH, ONPEAENIIEMbIMH 3a OTONUTENIbHBIA TMEpUOJ
JUIS Y3JI0B PAacdyeTHOW CXEMbl, K KOTOPHIM MOJKIIOYEHBl MOTpeOuTenn. B cBs3u ¢ Tem, 4To
HApyLIeHUs I[OJAa4M TeIJIOThl Ha OTOIUIGHWE M BEHTWIALMIO MOTYT TIPHUBECTH K
KaTacTpo(UYECKUM MOCIEACTBUIM, a OTPAaHUUYECHUS HATPY3KH TOPSIUEro BOJOCHA0KEHUS JIUIIb K
BPEMEHHOMY CHIDKEHHIO KoM(opTa, TOKa3aTeld PpPACCUUTHIBAIOTCS JUISI  OTOMHUTEIBHO-
BEHTHJISIIUOHHON Harpy3ku. HajeXHOCTh pacdyeTHOro YpOBHS TEIUIOCHAOKEHHUS OLIEHUBACTCA
Kod¢pumeHTaMl TOTOBHOCTH Kj, ompeneiasieMbIMd JUIsl KaXJAOro y3ila-MoTpedOuTens u
NPECTABISAIOMIKUMHU COO0I BEPOSITHOCTH TOTO, YTO B IPOU3BOJILHBIK MOMEHT BPEMEHHU B TEUCHHE
OTOIUTEIILHOTO TIepHUoja B j-il y3en OynmeT obecredeHa mojada pacuyeTHOTO KOJIMYECTBa Terlia
(umu  WHaAYe CpenHee 3HAYeHHE [JIOJIM OTONUTENBHOTO CEe30Ha, B TEYEHHE KOTOpPOH
TEIIOCHA0KEeHUE TOTPEOUTENS B j-M y3lIe He Hapymiaercs). Hane:kHoCTh MOHMKEHHOTO YPOBHS
TEIJIOCHAOKEHUSI TIOTpeOUTeNIel OICHMBAETCS BEPOATHOCTAMH O€30TKa3HOW paboTel Pj,
OTpeNeNsieMbIMU JIsi KaXX/I0TO Y3JanoTpeOUuTeNns U MPEACTABISIONIMMU COOOH BEPOSTHOCTH
TOTO, YTO B TEUEHHE OTOMUTEIBLHOTO MEPHOAa TEMIepaTypa BO3yXa B 3JaHUAX HE OMYCTHUTCA
HU)KE TPAHUYHOTO 3HAUCHUSI.

OyukuroHan wmonyns «Jlucrerdep» mnporpaMMHOro Komiuiekca «TeroskcnepT»
MO3BOJISIET MOJICIMPOBATh CUTYAIlUM aBAPUMHBIX OTKIIOYEHUH. [[1sg 3TOro He0OX0IMMO BHECTH
UH(OPMALIMIO IO 3alOpHOM apMmarype B Kamepax M y3nax cxembl. [ co3maHus pacdeTHOM
aBapUHHON CHUTyallid HEOOXOJUMO BHIOpaTh HEOOXOIWMBINH TpyOompoBoa. B pesymbrare
coObITHS, 3ammycKaeTcsi GyHKIIMOHAI MOy «JlucneTuepy, B paMKax KOTOPOTO MPOUCXOJIUT:

— OlLIEHKa HaJN4us B TEIUIOBBIX KaMepax 3allOpHON apMaTyphl;

— (dopMHUpyeTCsl CIIHCOK TEIUIOBBIX KaMep U HOMEPOB 3aJBMKEK ISl OTKIIOYEHHS YacTH

TEIJIOBOM CETH;
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— (opmupyeTcs CIUMCOK TEIUIOBBIX KamMep M HOMEpPOB 3aJBIKEK IS JIOKAIU3AIHU
aBapuItHOTO TPYOOIIPOBOIA;

— OmpenessieTcss 30Ha ceTei, KoTopas IMOJUIC)KUT OTKIFOYCHHIO Ha BpEeMs MPOBEACHHS
PEMOHTHBIX/BOCCTAaHOBHUTEIBHBIX PaloT;

— ¢opmupyercsi cBogHas ¢opma I JAWUCIETYepa C OTYETHOH wuHbopMarmeid 1o
coObITHio. [lpy 3TOM Ha cXeMe BBIICNSIOTCS TONXYOBIM I[BETOM OJJIEMEHTHI (IOTpeOHTENH,

YYaCTKH TPYOOIPOBOJIOB, TEIJIOBBIE KaMEpPHI), OMABIINE B 30HY OTKItoueHus (Pucynox 6.10)

Pucynox 6.10 — U3o06paskeHne 0TKJIIOUEHHBIX NOTPedUTe/Iel MPU aBapuu HA

OIMMPEICJICHHOM YYACTKE CETH

Pucynok 6.11—- U300pakenne pe3yibTaTOB pacueTa BLIOPAHHOIO Y4aCTKA CeTH
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[Tbe3omeTpuueckuii Tpaduk (mamee I[Ibezomerp) mo3BossIeT TpadUUECKH OICHUTH
CTENEHb MaJeHUs AABJICHHUS B TOJAIOIIEM U OOpaTHOM TPyOONPOBOAAX MEXKIY ABYX TOUEK
rugpaBaudeckoil cetu. Ilbezomerpuueckuii rpaduk popMUpyeTcss HA OCHOBAaHUHM PE3yJIbTAaTOB
NOCJIEIHEr0 pacyeTa/Hanagku. ['paduku HEKOTOpBIX OTPE3KOB ceTH ropoga Bomkckoro

MpEJCTaBICHbI HA pUCYHKax 6.12, 6.13.
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