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BBEJAEHHUE

Cxema BonmocHabOkeHUsT KOMCOMOIBCKOTO TOPOJCKOTO TIOCETICHHS pa3paboTaHa B
COOTBETCTBHHM C TpeboBaHusMu (emepanbHoro 3akona ot 07.12.2011 N416-D3 (pex. ot
30.12.2012) «O BomocHaOXXeHHMH W BOAOOTBEACHUW» Ha mepuon mo 2024 roga Ha
OCHOBAHUH CIIEAYIONUX TOKYMEHTOB:

- TEeXHMYECKOTO  3ajaHus, yTBepkaéHHoro [maBoit  aagMuHUCTpanuu
KoMCOMOIBCKOTO TOpPOJICKOTO ToceneHusT YaM3WHCKOTO MYHHUIIMIIATBHOTO paiioHa
Pecnyoiinkun Mopaosus.

- TeHEepaIbHOTO TTaHa KoMCOMOIBCKOTO TOPOACKOTO MOCEIEHUSI.

Cxema BKJIIOYAET B ce0sl MEPBOOUYEPEHBIE MEPONPUATHUS MO CO3/IaHUIO CUCTEM
BO/IOCHA0>KEHUSI, HAMIPABJICHHbIE HA TIOBBIIIICHUE HAAEKHOCTH (DYHKITMOHUPOBAHUS STUX
CHCTEM, a TaKXe 0e30macHble 1 KOM(POPTHBIE YCIOBUS [Tl TPOKUBAHUS JTFOIEH.

Cxema BOJJOCHA0KEHUS COJIEPIKUT:

- OCHOBHBIC HAIIPABJICHUS, TNPHUHIMIbBI, 3a7a4d W LEJEBbIE IOKa3aTelu
Pa3BUTHA LEHTPATU30BAHHOM CUCTEMBI BOAOCHA0XKEHNUS;

— IIPOTHO3HBIE OalaHChI TOTPEOICHNs MUTHEBOM BO/IBI HE MeHee yeM Ha 10 ser
C YUETOM Pa3JINYHBIX CIICHAPUEB PAa3BUTHSI TOCEICHNUS;

— nepeyeHb [eHTPAITN30BAHHBIX CUCTEM BOJOCHA0KECHHUS;

— KapThl (CXEMbl) IUTAHUPYEMOTO pa3MEIIeHUss OOBEKTOB XOJOJHOTO
BOJIOCHAOKEHUS,

— TPaHUIBl  TUTAHUPYEMBIX 30H pPa3MEIIeHUs OOBEKTOB  XOJOJHOTO
BOJOCHA0KEHHS,

— nepeyeHb OCHOBHBIX MEPONPUATHI IO peain3allii CXeM BOJOCHA0XKEHUS B
pa3OuBKe 1O TofaM, BKIFOYasi TEXHUIECKHE 00OCHOBAHUS ATHX MEPOIIPHUATHI U OIEHKY
CTOMMOCTH WX PEaTU3aIIHH.

MepOHpI/IHTI/IH OXBATBIBAIOT CJICAYIOIIHC OOBEKTBI CHCTEMBI KOMMYHaJIBHOI;'I

UH(PACTPYKTYPHI:



1)  BomocuabxeHwue:

- MarucTpaJibHbIE CETU BOJOCHA0KEHUS;

- PUB;

- HACOCHBIE CTAHIINH;

CornacHo ctatee 38 ®OenepanbHoro 3akoHa «O BOJIOCHAOKEHUH U BOJIOOTBEACHUI
ot 7.12.2011 Ne416-®D3 opranbl MECTHOTO CAMOYIIPABJICHUS MOCEJIIEHUI U TOPOACKUX
OKpYroB o00f3aHbl YTBEpXAaThb CXEMbl BOJOCHaOkeHHs. OHHM BOHAYT B YHCIO
JIOKYMEHTOB, OIPEACIISIONINX HAMTPaBJICHUE Pa3BUTHS COOTBETCTBYIOIIEH TEPPUTOPHUHU.

VYKka3zaHHbIE CXEMbl JOJDKHBI COOTBETCTBOBATH JOKYMEHTaM TEPPUTOPUATIBLHOIO
IUIAHUPOBAHHUS, YTBEPKIECHHBIM O IpaBuiaM riaBbl 3 ['pagocTpOUTENBHOTO KOAEKCa
P® ot 29.12.2004 N 190-®3, a takxke nporpaMmaM KOMILJIEKCHOTO Pa3BUTHS CUCTEM
KOMMYHaJIbHON UHGPACTPYKTYPHI OCEIECHUN, TOPOJACKUX OKPYTOB, YTBEPKACHHBIM MO
npaBuiam cT. 11 denepanpHoro 3akona ot 30.12.2004 N 210-®3 "OO6 ocHOBax
perynupoBaHus Tapu(oB OpraHU3alMil KOMMYHAJIBHOTO Komruiekca"'. B Hux Oyayr
YCTaHABIMBATbCA ILEJIEBbIE IOKA3aTeM pa3BUTUSA LEHTPAIM30BAHHBIX CHUCTEM
BOJIOCHAOXEHUS, a TaKKe IUJITAHUPOBATHCS MEPOINPHUATHSA, HEOOXOAUMBIC ISt
OCYUIECTBJIEHUS MTUTHEBOI'O BOJOCHAOKEHUS.

Takum oOpazoM, HEOOXOIUMO OTMETHTH, YTO B CIy4asx, €CIU B JOKYMEHTax
TEPPUTOPUAIBHOTO IUIAHUPOBAHUS (T€HEpPAbHOM IUIaHE) MEepPCHEKTHBA PAa3BUTHS
noceyieHust (ropojla, HACEJIIEHHOIO IYHKTa) HE OTpakeHa, He0OXOJAMMO BHOCHUTh
WU3MEHEHHUS B TAKHE JOKYMEHTHI, a BIIOCIEICTBUU U MIPUBOJINUTH B COOTBETCTBUE CXEMBbI

BOJIOCHAOKEHUS.
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1. TEXHUKO-9KOHOMMNYECKOE COCTOSHHUE
HOEHTPAJIN30BAHHBIX CUCTEM BOAOCHABXKEHUSA 'OPOACKOI'O
IHOCEJIEHUAL.

1.1.0nucanne cucreMbl H CTPYKTYPbl BOJAOCHA0:KEHHSI TOPOJACKOIO
MoceJIeHHs U JieJleHHe TePPUTOPHH T'OPOACKOIr0 MOCeJeHHsI HA IKCILUIYaTallHOHHbIE

30HBI.

Cucrema BogocHaOxeHus 1. KomMcoMonbCkuii TMpencTaBisieT coO0M KOMIUIEKC
COOpY>KEeHHUI JIJ1s1 00ecTieYeHUs TPYIIIbI HOTpeOuTeNe BO0M B TpPeOyEeMbIX KOJIMYeCTBaxX
u Tpedyemoro kauectBa. Kpome Toro, cuctema BojocHa0keHus 00J1a/1a€T ONpeIeIeHHON
CTEIEHbIO HAJEKHOCTH, T. €. OOecleuyuBaeT CHaO)XeHHe moTpeduTenei Bomoill 0e3
HEJIOIYCTUMOT'O CHMKEHUSI YCTAHOBIICHHBIX MOKa3aTelel cBoeld paboThl B OTHOLIEHUU
KOJIMYECTBA WUJIM KauecTBa M0JaBaeMOM BOJbI (TIEPEPHIBbI WIIM CHUKEHUE MOAAYU BOJbI
WIM YXYJUIEHUE €€ KaYeCTBA B HEJOMMYCTUMBIX MPEENax).

Cucrema BogocHa0OxeHus 1. KoMcoMosibckuii 00ecreuynBaeT Moy4eHre BOJIbI U3
IPUPOJIHBIX UCTOUHUKOB U II0Jja4y K MecTaM NoTpeOaeHus . J{J1s BBINOTHEHUS ATHX 3a/1a4
CILy’KaT CIIETYIOUIUE COOPYKEHNUS, BXOISIINE B COCTAB CUCTEMBI BOJIOCHA0KEHHUS:

a) BOJAOIPHEMHBIE COOPYKEHHUS, IPU MOMOIIM KOTOPBIX OCYIIECTBISETCS IpUEM
BOJIBI M3 TIPUPOTHBIX HCTOYHHUKOB;

0) BOJOMOABEMHBIE COOPYXKEHHMS, T. €. HACOCHBIC CTAHIIMH, MOJAIOIINE BOAY K
MECTaM €€ OUMCTKU, XpaHEHUs I OTpeOIeHMS;

B) BOJIOBOJABI M BOJOINPOBOJHBIE CETH, CIyXKAIUE I TPAHCIOPTUPOBAHUS U
[0JIa4M BOJIbI K MECTaM €€ MOTPeOICHNUS;

r) OalllHu U pe3epByapbl, UTPAIOIINE POJIb PETYIMPYIOIINX U 3alIaCHBIX €eMKOCTEN B
CUCTEME BOJIOCHAOKEHUS.

[To Ha3HaueHUIO B COCTAaBE JAHHOIO HACEJIEHHOTO IYHKTa MOXXHO BBIJEIHUTH
CJIEIyIOLIME BOAOINPOBOJBI: XO35SHCTBEHHO-TIUTHEBBIE, MOJAIOIINE BOJY IMHUTHEBOTO
KauecTBa HACEJICHUIO; IIPOM3BOJICTBEHHBIC BOJOIPOBOJIbI, MOAAIONIME BOAY Ha

IIPOMBINIJIICHHBIC MPCANIPUATUA OJIA HCIIOJIb30BAHHA B TCXHOJOIMYCCKHX IIPOLECCCAX,
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KaueCTBO BOIbI OMPENEIISCTCS TEXHOJIOTHUECKIMU TPEOOBAHUSIMH U TTPOTHUBOIIOKAPHBIE
BoJ10npoBOIbL. [Ipu 3TOM B 1. KOMCOMOIBCKUI OHM O0OBEIMHEHBI B €IUHBIA BOJOIPOBO/I,
YAOBJIETBOPSIOMINM HYXK/IbI BCEX TOTPEOUTEIICH.

Cxema  B3aWUMHOTO  pACHOJIOKEHHS  OCHOBHBIX  COOPY)XEHUH  CHUCTEMBI
BOJIOCHAOKEHHUS XapaKTepu3yeTcs ciaeayronuM: Boma 3abupaeTcss U3 UCTOYHUKA MPH
MIOMOIIIM  BOJONPHEMHOIO COOPY>KEHHSI U I0JlaeTcsl TUIYOMHHBIMM HacocaMu B
HAKOITUTEJIbHYI0O €MKOCTbh, U3 KOTOPOW IOJIA€TCS HACOCAMH BTOPOTO IOJIbEMA B CETh
TpyO, pa3BoAAIINX BOAY K MecTaM moTpebseHus. HamopHeiit pe3epByap pacrosiokeH B
Hayaje CeTH.

Tepputopus HACETEHHOTO MTyHKTa OTHOCUTCSI K €IMHOM SKCITyaTallHOHHOM 30HE,
Kotopas oociyxuBaercs MII «Bogokanam». XapakTepUCTUKH SKCILTyaTallMOHHON 30HBI

npeacTaBieHbl B Ta0u. 1.1.

Tabanma 1.1
Pa3[[eHeHl/le HA IKCIUIYAaTAIUOHHBIC 30HbI
Ne HaumenoBanue KommuectBo | Ilporsken- | [IpousBoaurensHOCTh | [ToTpebienue
/T | BOJOCHAOXKAIOIIEH | BOJ03a00pPOB | HOCTh CETEH, BO103a00PHBIX BOJIBI,
OpraHu3aluu (CKBaXHH), KM yCTpoiicTB, M3/4ac THIC.M>/TON
T
1 | MII «Bopmokanam» 1 (6) 46,22 96 625,8

1.2.0nucanue TeppUTOPUHA TOPOACKOr0 IOCEJeHHsI, He OXBa4YC€HHBIX

HEHTPAJIU30BAHHBIMHA CUCTEMaAMHU BOI[OCHaﬁ)KeHI/Iﬂ.

[lenTpanu3oBaHHON CUCTEMON BOJOCHAOKEHHUSI HE OXBAUY€HBI YaCTh YJIUIl U JOMOB
JaCTHOTO CEKTOpa, a TakKXKe HEKOTOphIE IPOMBINIICHHBIC MOTpeOuTenu. Kurtenu
YAaCTHOTO CEKTOpa, HE OXBAUCHHBIX IIEHTPAJIM30BAHHOW CHCTEMOW BOJIOCHAOKEHUS,
MOJIB3YIOTCS BOJIOW M3 COOCTBEHHBIX KOJIOJLEB W CKBAXHUH. [IpoMBIIICHHBIC
MOTPEOUTEH UCTIOIB3YIOT COOCTBEHHBIE CKBAYKUHBI.

1.4.1.0nucanue COCTOSIHUS CYHIECTBYIOIIUX MUCTOYHUKOB BOJOCHAOKEHHUSI U
B0/103200PHBIX COOPY KEHMIA.

Ha teppuTopuu naHHOTO HACEJIEHHOTO IYHKTa JCHCTBYIOT 6 WMCTOYHUKOB

BOJOCHA0XEHUs. XapaKTepUCTUKNA UCTOYHUKOB MpPUBEIEHBI B Ta0. 1.4



XapaKTepnchm HCTOYHHKOB BO)IOCHaﬁ)KeHI/Iﬂ

Tadomuna 1.4

HaunmenoBanue (HoMep) Mapka Hacoca [Ipowuss. [Ipowuss. Hanop
HMCTOYHUKA, CKBAYKUHBI HMCTOYHHKA, Hacoca, Hacoca, M
m3/aac m3/aac
6/n/1 OIB 10x63x80 12 63 80
6/n/3 OB 10x63x80 6 63 80
5519/6 OIB 10x63x80 30 63 80
3083/7 OB 10x63x80 25,7 63 80
3330/9 OB 10x63x80 25,7 63 80
3331/10 OIB 10x63x80 24,5 63 80

CocTosiHHE UCTOYHHMKA BOJOCHAOKEHUS HanOoJiee TOUHO XapaKTEpU3YyEeT aHAIU3

Hp06 BOJBI. ]_—[aHHBIC HauoOoee MMO3JHCTO IIO0O BPCMCHH daHa/IM3d BOJBI (XI/IMI/I‘{GCKOG

I/ICCJ'IGI[OBaHI/IG) I10 Kﬂ)KIIOﬁ CKBA)KHMHC IIPUBCIACHBI B TalJI. 15, MHKpO6I/IOJ'IOFH"I€CKO€

O6CJ'ICI[OBaHI/Ie B TCUCHHUC Iroga HE OJJHOKPATHO IIPOBOANIIOCH U PE3YJIbTAT BCCTa OJWH U

TOT K€ W TIpuBeJieH B Ta0I. 1.6.

Tabmuma 1.5
XumMuueckoe HCCJICAOBAHUC aHAJIN3a Ilp06 BOIbI
I'uruennueckuit Pesynbprarsl
Ilokazarenn Enunuiiel uamepenust o
HOpPMATHB, HE OoJiee HCCIIEIOBAHUI
CxkBaxxuna 0/1/1
3amax Bbamner 2,0 0,0
[TpuBkyc Baer 2,0 -
I[BeTHOCTH I'pagycel 20,0 4
MyTHOCTb EM® no ¢popmazuny 2,6 2,1
Bomopoansrii pH 6-9 8,4
IOKa3aTelb
OKHCIIEMOCTD Mr/ v 50 1,86
nepMaHraHaTHas '
JKecTtkocTs 0011as MT 3KB/mM° 7,0 6,9
Cyxoii ocTaToK Mr/mme 1000,0 1290
Xopuabt mr/am° 350,0 333
Cynbdatbr mr/am° 500,0 325
Keneszo cymmapHo Mr/mme 0,3 0,2
DTOpUIBI mr/am° 15 2,0
CkBaxxuHa 0/H/3
3anax Bassl 2,0 0,0
ITpuBkyc basibt 2,0 -
I[BeTHOCTH I'pagycsl 20,0 6
MyTHOCTB EM® no ¢popmazuny 2,6 2,3
Bonopoansiii pH 6-9 8,7
IOKa3aTeb




OKHUCIIEMOCTE mr/am° 50 1,86
IIepMaHraHaTHas '
JKectkocTh 00mIas MT 9KB/mM° 7,0 8,4
Cyxoif 0cTaTOK Mr/ v 1000,0 1180
XITOpHIbI mr/am° 350,0 270
Cynbdatsr Mr/am° 500,0 370
Keneszo cymmapHo mr/am° 0,3 0,2
DTopu bl mr/am® 15 2,4
CxkBaxnna No5519/6
3amax Bauiet 2,0 0,0
[IpuBKyc banel 2,0 -
L{BeTHOCTD I'pamycel 20,0 6
MyTHOCTb EM® no ¢popmazuny 2,6 2
Bonopousrii pH 6-9 8,3
[MOKa3aTeb
OKHCIIIEMOCTD Mr/ v 50 1,87
IepMaHraHaTHast '
JKecTtrkocTs 00111ast MT 3KB/mM° 7,0 7,3
Cyxoit ocTaTok mr/am° 1000,0 1140
Xopuabt mr/am° 350,0 313
Cynbdatsr mr/am° 500,0 300
JKeneszo cymmapHo Mr/m° 0,3 0,15
DTOopuIbI mr/am° 15 2,45
CxkBaxxuna Ne3083/7
3amax Basel 2,0 0,0
[TpuBkyc Bauiet 2,0 -
I[BeTHOCTH I'pagycer 20,0 5
MyTHOCTb EM® no ¢popmazuny 2,6 2,2
Bonopoansiii pH 6-9 8,1
MoKa3areb
OKHCIIIEMOCTh mr/om® 50 1,87
nepMaHTaHaTHAS ’
JKecTtkocTh 00Iast M 9KB/IM° 7,0 6,6
Cyxoif 0cTaTOK mr/am° 1000,0 1230
XJ10pu bl Mr/mme 350,0 350
Cynbdatbr mr/am° 500,0 300
Keneszo cymmapHo Mr/mme 0,3 0,3
DTOpHUIBI Mr/mme 15 2,4
CxBaxxnna Ne3330/9
3amax Bamner 2,0 0,0
[TpuBkyc Baer 2,0 -
[IBeTHOCTB I'pagycel 20,0 5
MyTHOCTb EM® no ¢popmazuny 2,6 2,2
Bomopoansrii pH 6-9 7,2
IIOKAa3aTellb
OKHUCIISIEMOCTD Mr/ v 50 1,6
nepMaHraHaTHas '
XKectrxocTs oOmas M 9KB/IM° 7,0 6,5
Cyxoii ocTaToK Mr/mme 1000,0 1110
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XITOpHIbI mr/am° 350,0 294
Cynbdatsr Mr/am° 500,0 303,5
Keneszo cymmapHo mr/am° 0,3 Orc.
DTOpHUIBI mr/am° 15 2,0
CkBaxxnna Ne3331/10
3amax Bamsr 2,0 0,0
IIpuBKkyc banel 2,0 -
L{BeTHOCTH I'pamycel 20,0 5
MyTHOCTb EM® no ¢popmazuny 2,6 2,1
Bomopoansrii pH 6-9 8,1
IOKa3aTelb
OKHUCIIEMOCTD mr/am° 50 1,2
NepMaHTaHaTHAs ’
JKectkocTh 00mIas M 9KB/mM3 7,0 7,0
Cyxoii 0CTaTOK mr/am® 1000,0 1108
X0puabt mr/am° 350,0 359
Cynbdatsr mr/am° 500,0 128
JKeneszo cymmapHo Mr/m° 0,3 0,03
DTopu bl mr/am° 15 3,0
Tabmuma 1.6
Mukpoomnoornieckoe uccjaeg0BaHHe
Pe3ynbTaTel ['uruennyuecknii HOpMaTUB
OrnpenernseMble OKa3aTeNH
HCCIIEIOBAHUS
O61iee MUKpOOHOE YK CIIO 1-2 KOE B 1 M He 0omee 50 KOE B 1 mn
O6mH%:§f;?I;pMHHe He obnapy:xenbl OtcytcTBHE
TepmorosepanTabie He oGHapyxeHbI OTCYTCTBHE
KoJu(opmMHBIE OaKTepUun

1.4.2.0nucanue cymecTBYOIUX COOPYKEHU OYUCTKHA U MOATOTOBKH BOJbI,
BKJIIOYAsI OIIEHKY COOTBETCTBHUSI TNPUMEHSIEMOIl TEXHOJOTMYECKOH CcXeMbl
BOJONOATOTOBKH TPeOOBAHUAM o0ecrieyeHNus] HOPMATHBOB Ka4yeCcTBa BO/bI.

CoopykeHusi OYHCTKHM W TOATOTOBKM BOJABI OTCYTCTBYIOT. Tak Kak Boja
HCTOYHUKOB BOJIOCHAOXKEHHSI He COOTBETCTBYIOT TpeboBanusim CanlluH 2.1.4.1074-01
«[lutbeBasg Boga. I'uruennueckue TpeOOBaHUS K KaueCTBY BOJbI LIEHTPAJIN30BaHHBIX
CHCTEM THTHEBOTO BOJOCHaOKeHHMA. KOHTponmp KauecTBa» MO CYXOMY OCTAaTKy H

dbTopumaM, To HEOOXOIUMO CTPOUTEIHCTBO COOPYKEHHM BOJIOMOATOTOBKH.
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1.4.3.0nucanue cocTOAHMA M  (PYHKUMOHMPOBAHUS  CYLIECTBYIOIIUX

HACOCHBIX HCHTPAJIN30BaAHHBbIX CTaHHHﬁ.

Ha Tepputopuu Bo103a00pHOTO Y371, pPacloNaraloTcsi BHYTPUILIONIAI0YHbIE CETH,
CeTH DJJIEKTpOCHAOXEeHWS u CBs3W. Kareropusi HaIeXKHOCTH 3IEKTPOCHAOKCHUS
B0/103a00pa MPUHATA TPEThS, YTO JOMYCKAET MEepPEPhIB B MOJa4€ BOABI HA OJAHHU CYTKH.
VYyera 00BEMOB MOJAaBAEMOK BOAbl Ha HAMOPHBIX TPYOOINPOBOJIAX OMNpPENEIAETCS
pacdeTHBIM METO/IOM.

Hacochl BRIONHAIOT CAEAYIOUINE 3a/1a4U:

1. becnepeboitHoe obecrnedeHne BOJAOM MOTpeOHUTENEe B TpeOyemMoMm oOBeMe
COIJIACHO 30HaM OOCIYXHBaHUS B COOTBETCTBUM C PEAJbHBIM  PEKUMOM
BOJIONIOTPEOICHNUS.

2. YCTaHOBJIEHHME 3KCIUIyaTallUOHHBIX PEKHUMOB JUIsl OecriepeOoiHON mojadu
BOJIBI, IPU COOJIIOICHUHN 33JJaHHOTO HAropa B KOHTPOJIBHBIX TOYKAaX B COOTBETCTBHUH C
pealbHbIM PEXKUMOM BOJIOTIOTPEOICHHUS.

XapakTepuCTUKU HACOCHBIX CTAaHIIMU MPUBECHBI B Ta01.1.7.

Tabmuma 1.7
XapaKkTepUCTHKHU CTAHIUI BTOPOro noabemMa
HaunmenoBanue Mapka Hacoca Homunan | Pacnonaraemsbl MomHoCTh
No (HOMED) bHBIN 1 Harop, M JBUTaTEIs, KBT
n/m BOJOHACOCHO pacxoq,
CTaHIUHU Mg
ITHC 200-30 200 30 200
1. Nel ITHC 200-30 200 30 200
ITHC 250-30 250 30 250

1.4.4.0nucanue cocTrosiHUs M (PYHKUMOHMPOBAHUS BOJAOINPOBOIHBIX ceTel

CHCTEM BOJOCHAOKEHUA.

CnabOxeHue aOOHEHTOB XOJIOAHOW IHMTHEBOM BOJIOM HaJIekKaIEro KadecTBa
OCYILIECTBIISIETCS YE€pPE3 LEHTPAIM30BAaHHBIE CHUCTEMBbI CeTe€l BojaomnpoBoaa. Bce
BOJIONIPOBOJIHBIE CETU HA TEPPUTOPHUU TTOCENEHUS IKCIuTyaTtupyrorcs MII « Bogokanam.
Cy1iecTByOIIME MOIITHOCTH BOAOIPOBOIHBIX COOPYKEHHUH U AHAMETPHI TPYOOIIPOBOIOB

00€ecCreynBaoT MOJa4y PacueTHBIX PACX0JI0B BOABI K MOTPEOUTETISIM.
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CeTtH BBIIIOJIHEHBI U3 TAKMX MaTe€pUaloB Kak 4yryH, crains ¥ [TH/] (monustuien
HU3KOTO JaBieHus). s mpouiakTUKN BO3HMKHOBEHMS aBapUil M yTEUEK Ha CETSIX
BOJIONIPOBO/A U JUIsl YMEHBLIEHHsI 00bEMOB ITOTEPh IPOBOAUTCS CBOEBPEMEHHASI 3aMEHa
3alIOPHO-PETYJIUPYIOLIEM apMaTypbl ¥ BOJOIPOBOAHBIX CETEM C€  HCTEKIIUM
DKCILTyaTallMOHHBIM pecypcoM. DyHKIIMOHUPOBAHUE U 3KCIUTyaTalus BOJOIPOBOIHBIX
CeTel CHUCTEM IEHTPAIU30BAHHOTO BOJOCHAOXKEHUSI OCYILECTBISETCS HA OCHOBaHHUU
«IIpaBun TEXHHUYECKOW HKCIUTyaTallMd CHUCTEM M COOPYKEHUHA KOMMYHAJIbHOTO
BOJIOCHAOXEHUSI W KaHAJIM3allMW», YTBEPXKIEHHBbIX npukazom ['occtpos PP ot
30.12.1999 Ne 168. Jlns obecnieueHrs KauecTBa BOJBI B IIPOLECCE €€ TPAHCIIOPTHPOBKH
IIPOU3BOJAMUTCS TOCTOSIHHBII MOHMTOPUHI Ha cooTBercTBHE TpeOoBaHusM CanlluH
2.1.4.1074-01 21 «IIutheBas Boja. I'mrueHuveckue TpeOOBaHUS K KadeCTBY BOJBI
LEHTPAIM30BAaHHBIX CUCTEM MUTHEBOIO BoAOCHaOkeHus1. KoHTpoaps kauecTBa». OOmas

XapaKTCPHUCTHUKA BOJOIIPOBOAHBIX CceTel CUCTEM BOIIOCHa6)KeHI/I}I IIPUBCACHA B tabun. 1.8.

Ta6mmma 1.8
O01mas xapakTepuCTHKA BOJIOINPOBOIHBIX ceTeil
[IpotspkenHocTh, kM | Dusnyeckunii usHoc, % [Totepu BomBI, % IToTepy BOMBI, M>/TOJT
46,22 75 25 208,6

1.4.5.0nucanue CymecTBYIOIIUX TEXHUYECKUX M TEXHOJOTHYECKUX NMPOdIeM

B Hacrosimiee BpeMs OCHOBHBIMHU IpOOJieMaMu B BOJOCHAOKEHWU HACEIEHHOTO
MyHKTa SBJISIFOTCS: 3HAYUTENbHBIM HW3HOC CETeld BOJOCHAOKEHUS M HECTAOWJIbHBIN
TUAPABINYECKUN pekuM. TpeOyeT nanbHEWIero pa3BUTHSL OCHAIlEHUE MOTpeOuTenei
npudbopamu yyeTa. Y CTAHOBKA COBPEMEHHBIX OOILIEAOMOBBIX TPUOOPOB yUETA MO3BOJIUT
HE TOJIbKO PEUIUTh MPOoOJEMy JTOCTOBEPHONU MHPOpPMALIUUA O TMOTPEOICHUH BOJBI, HO H
ITO3BOJIUT PACIIMPUTh MPUMEHEHNE aBTOMATU3UpOBaHHbIX cucteM ACO/LY.

[lenTpanu3oBaHHBIM  BOJOCHA0KEHHEM HE  OXBadyeHa OoOJbIlas  4YacThb
VH/IMBUIYaJIbHOW KUJIOM 3acCTpOWKH. Ha ceromHsmHuil JeHb MPEANKUCAaHUs OPTaHOB,
OCYILIECTBIISIIOIIMX TOCYAApPCTBEHHbIM HAA30p, MYHHULMUNAIbHBIA KOHTPOJb, 3a

HapymCHUAMHA, BJIUAIONIMMHA HA KAa9CCTBO U 0e3011acHOCTh BOJbI, OTCYTCTBYIOT.
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TpyOompoBoaHas ceTb HE  CHa0KeHa  KOHTPOJIHHO-MPOPUIAKTUIECKAM
YCTPONCTBOM IO OOHApyKeHUI0 yTeuku. Ha BOIOMIPOBOIE MMEIOTCS CKPBITHIC AeHEKTHI
(pa3pbIBbI) TpyO, KOTOpBIE TPYAHO OMpenenuTb. B pe3ynbrare BoJa HE3aMETHO
IPOCAYMBAETCA B MIOYBY, CIIOCOOCTBYET 00Pa30BaHUIO KOPPO3UHU BJIOJIb MO UMEIOIIUMCS
TpemmHaMm. [lmoxoe cocrossHue TpyOONMPOBOJHON ceTU  SIBNSETCS  MPUYHMHON
pa3MHOXKeHUs OakTepuili M BUPYcOB. Bce 3TO MPUBOAMUT K aBapUMHOCTH Ha CETIX —
00pa30oBaHMIO yTE€UYeK, MOTepe OOBEMOB BOJABI, OTKIIOYEHHIO AOOHEHTOB Ha BpeMs
ycTpaHeHusi aBapuu. l[loaTomMy HeoOxoluMa CBOEBpPEMEHHasi PEKOHCTPYKIHS U

MOJIEpPHHU3AIUS CETEN U 3aIIOPHO-PETYIUPYIOLIEN apMaTypBhl.

1.4.6.0nucanue HEHTPAJIU30BAHHONH CHCTEMbI TOPSiYero BOJOCHAOKEHHS €

HUCIIOJBb30BAHUEM 3aAKPBITBIX CUCTEM Iopsiuero BOHOCHaﬁ)KeHI/IH.

TpyOompoBoabl  ropsidero  BOAOCHAOXEHWS  BBITIOJHEHBI B OCHOBHOM
3aKOJIBIIOBAHHBIMU: BOJIa HArpeBaeTCsl B KOTEJIbHOMU, TEIJIOBOM Y3Ji€ WU OOiliepHON U
MOJaeTCs MO MOJAIoNeMy TPyOONpOBOAY K MOTPEOUTENIIM M BO3BpAalIacTCs Ha3al B
KOTEJIBHYIO II0 IHPKYISAIMOHHOMY TpyOOIpoBoay. B IieHTpasm3oBaHHOW CHCTEME
rOpsSiYero BOJAOCHA0XKEHUS MTPOKIIAJIKa TPYOOIIPOBOIOB BHITIOJIHEHA C JBYXTPYOHBIMU U

OJHOTPYOHBIMH cTOsIKamMu (puc. 1.1).
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puc. 1.1 - Cxema pa3BOJKH TOPSYETO BOAOCHA0KEHHUS B IICHTPATU30BAHHBIX CHCTEMaX

JIByXTpyOHas cucTemMa ropsiuero BoJJOCHA0KEHUS COCTOUT U3 ABYX CTOSKOB, OJIUH
M3 KOTOPBIX MOJAET BOAY, APYrol OTBOAUT. Ha OTBOASIIEM HUPKYISIHIUOHHOM CTOSIKE
pa3MelaT  OTONUTENIbHBIE NpHOOpPHl - moJioTeHuecymutend. Kpome Toro,
MOJIOTCHIICCYIIUTENN Caykar [l-o0pa3HBIM KOMIIEHCATOPOM ISl TEeMIIEpaTypHOIO
yIJIMHEHUS TpYO.

Jlns mydiero BOJAOpacHpeIesIiCHHs] K OT/ACIbHBIM TOYKaM MOTPEOICHUsT BObI, a
TAKXK€ B LENAX COXPAHCHUS OJMHAKOBBIX IUAMETPOB MO BCEH BBICOTE 3JaHUS B
OJTHOTPYOHBIX CHCTEMaxX TOPSYErO0 BOJOCHAOKEHHS CTOSKH 3aKOJBIIOBBIBAIOT. [lpm
KOJIBLIEBOW CXEME ISl 3aHUM BBICOTOM JI0 S5 ATAXKEH BKIIFOUUTEIIBHO JUAMETPHI CTOSIKOB
paBHbI 25 MM. J[Jist TOrO 4TOOBI BO/Ia HE OCTHIBAJIA B MOJIOTECHIIECYIIUTEIISIX U JJOXOIUIa
ropsiuei 0 yJaJeHHBIX IMOTpPEOMTENeH B MOJIOTEHIECYIIUTEIN Bpe3aH Oaitmac. Jlis
obOecricueHUsT BO3AyXOYyaJICHUS U3 CUCTEMBI TPYOBI MPOJIOKEHBI C YKIIOHOM HE MEHee
0,002 x BBOIY TpyOOmpoBOaa. B cucremax ¢ HUKHEHM pa3BOAKON BO3AYX YAAISIOT Yyepes
BEpXHHUI BoJOpa30opHBIM kpaH. [Ipm BepxHell pa3Bojike BO3AYX YHAISETCS 4Yepes

ABTOMATUYCCKHUC BO3AYXOOTBOAYHUKH, YCTAHABJIMBACMBIC B BCPXHUX TOUYKAX CUCTCM.

1.5.11lepeyennp Jul, BJIAJACHOIIMX HA NpaBe COOCTBEHHOCTH WJIH APYIroM

3aKOHHOM OCHOBAaHHHU 00bEeKTaMM IIeHTpaJII/I?'OBaHHOﬁ CHUCTEMBI BOI[OCHaﬁ)KeHI/Iﬂ.

Ha tepputopun mynununaibHoro oOpaszoBanus «KomMcomonbckoe Tropojckoe
MOCEJICHUE» Ha TMpaBe XO3AUCTBEHHOIO BEJEHUS OOBEKTaMU IEHTPAIU30BAHHOU

CUCTeMbl BoJIoCHAOkeHus pacnopsikaercs MIT «Bogokanamy.
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2.HATIPABJIEHUS PAZBUTUSA HEHTPAJIN3OBAHHBIX CUCTEM
BOJOCHABXEHMUAI.

2.1.0cHOBHBIC HANpaBJIeHHMs, MPUHLUMIIBI, 321244 W LeJieBble NMOKAa3aTeJu
Pa3BUTHS LHEHTPAJIHU30BAHHBIX CHCTEM BOJAOCHADKEHUS.
B memsx pa3BUTHS UEHTPATU30BAaHHOM CHUCTEMBl BOJOCHAOXKEHHUS TpU €€
pa3paboOTKU PyKOBO/ICTBOBAJIMUCH CJAEAYIOIIMMU MPUHLIUIIAMU:

- npuruyun 2USUCHUYECKOU ONMUMU3IAYUU . OCHOBHOM Oeab0 ABJIACTCA

CO3JaHHE CUCTEMBI BOJOCHA0KEHMSI, IOCTABIIAIOIIEH BOAY B COOTBETCTBHHU C HOPMOIL.
JIump TakuM 00pa3oM MOXHO TapaHTUPOBATh (PU3UOJOTUYECKOE COCTOSHHUE, HE
BBI3BIBAIOIIEE ONIACEHUS;

— npurnyun DKOHOMUYECKOU MUHUMU3aYUuYy. BCSI CHCTEMA BOI[OCHa6)KCHI/IH

JIOJDKHA MOTPEOIATh KaK MOXKHO MeHbIe sHeprud. OHa HYKIaeTCs B JICKTPOIHEPTUH
JUIS DKCIUTyaTallud HAacOCOB W B HEOOJBIIOM O0BEME IJisl BOJOIMOATOTOBUTEIIHHOM
ycTaHOBKHM. HeoO0xoaumMo HE TOJIBKO JOCTHYhL DHEPreTHYECKOr0 MHUHHMyMa, HO M
COXpaHHUTh Ha JUIMTEIIBHOE BpeMs, HEB3Wpas Ha H3HOC. DTO BeJeT K TPeOOBaHMIO
BBICOKOW CTaOMJIBHOCTH BCEM CUCTEMBbI BOJIOCHA0XEHUSI HA MPOTSIKEHUU JITUTEIHLHOTO
BpeMeHH. BmemmaTeabcTBO 4UelloBeKa JOJDKHO OBITh MUHHUMAJIBHBIM, M3 BOJOHOCHOTO
rOpU30HTA JOJDKHO OBITh M3BATO KaK MOXKHO MEHbIINE BOJABI: OHA JOJDKHA OBIThH
MCIIOJIb30BaHa, OUUIIIEHA Y BO3BpAIllEHA B ITUPKYJISIIUOHHBIN KPYT;

- npuHyun VCI’I’IOIZUUGOCWIM: IIOCTABJICHHBIC »LOCJIM MOXHO JOCTHYb HaA

JUTNTEIbHOE BpEeMs JIMIIb TPU OOECICUEeHUH YK€ YHOMSIHYTOH JOJTOCPOYHON
CTaOMIBLHOCTH;

— npocmoma. BCS YCTAHOBKA JOJDKHA TIOJIBEPTaThCsl TEXHUUYECKOMY
OOCTY>KMBAHHUIO TIOCIIE PEKOHCTPYKIMH. TeXHHUYECKOEe OOCITYy)KHMBaHWE BKIIIOYAET BEChH
KOMITJIEKC, COCTOSIIIIMK W3 WMHCICKIIMHA, CEepBHCA M PEMOHTHBIX pabor. OHO B
JIOJITOCPOYHOM TUTAHE MOXET OCYIIECTBIISATHCS TOJIHKO PaOOTHHUKAMU BOJOMPOBOIHOMN
ctaniuu. Ciie1o0BaTeNbHO, IeJIeco00pa3HO KOHCTPYHUPOBATh YCTAHOBKH ITOIPOIIIE, C TEM,

YTOOBI MX PAOOTHUKH MOTJIM UX OOCTY>KHUBATh M MPOU3BOUTH PEMOHTHBIE Pa0OTHI;
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- HAOEHCHOCMY . YCTAHOBKM  JOJDKHbBI HMCTb BBICOKYIO IOIMIyCTHUMYIO

MNOTpCIIHOCTD. BBIXOI[ N3 CTPOsA OTACIIbHBIX I[GTaJ'IeI\/II JOJDKCH MMCTh HC3HAUYUTCIIHbHBIC

IHOCICACTBHUA,

- MUHUMATIOBHOE mexrHu4yeckue O6CJZVDfCLl8aHu€: ,ZI&HHI)IfI KpI/ITepI/Iﬁ

AOCTUTACTCHA 3a CHCT MUHUMU3AIUN KOJINMYCCTBA KOHCTPYKTUBHBIX I[eTaHeﬁ U UX HU3KOU

CJIOKHOCTH,

- MUHUMUSAUUA DClCXOOOG: HCITIOJIB30BAHNC HCAOPOTOCTOAMMNX KAYCCTBCHHBIX

JIETAJIE 1 MEXaHU3MOB.

Peanuzanust meponpusiTuid, MpejsiaraéMblX B JaHHOM CXeMe BOJOCHAOXKEHUS,
MO3BOJIUT OOECIICUHTD:

- 6ecniepeOoiiHOe CHaOXKEHUE TOpoia MUTHEBOUM BOIOM, OTBEUAtOIIel TpeOOBaHUSIM
HOBBIX HOPMATHBOB Ka4eCTBa;

- TIOBBIIIEHUE HAJEKHOCTH Pa0OTHl CHCTEM BOJOCHAOKCHHS M YyJIOBJICTBOPCHHE
noTpedbHocTel norpedutenei (o o0beMy U Ka4eCTBY yCIIyT);

- MOJEpPHHM3alMI0 ¥  HHXEHEPHO-TEXHUYECKYIO  ONTHMHU3AIUI0  CHCTEMBbI
BOJIOCHA0KEHUS C y4€TOM COBPEMEHHBIX TPEOOBAHUH;

- YMEHBIIIEHNE TEXHOTEHHOTO BO3/ICHCTBUS Ha OKPYKAIOIIYIO CpELy.

Pa3zpaboTka cxeM BOJAOCHAOKEHUS MPECTABISET COO0M KOMIUIEKCHYIO TPOOIEMY,
OT TPABWJIBHOTO PEUICHUS KOTOPOW BO MHOTOM 3aBHUCAT MacIITaObl HEOOXOIMMBIX
KalUTAJIbHBIX BJIIOXKEHUH B OTH cHUCTeMbl. [IporHo3 cmpoca Ha yCIyru IO
BOJOCHA0XEHHUI0O OCHOBAaH Ha TMPOTHO3MPOBAHWUU pa3BUTHSI KOMCOMOJIBCKOTO
TOPOJICKOTO TIOCETICHUS, B TIEPBYIO OUEPEb €T0 TPAJOCTPOUTEIILHON ACITEIBHOCTH.

CxeMbl pa3pabaThIBalOTCSA Ha OCHOBE aHaimu3a (HaKTHYECKUX Harpy3o0kK
MOTPEOUTENCH 1O BOJOCHAOKECHHUIO C YYETOM TICPCIIEKTUBHOTO Pa3BUTHS CPOKOM HE
MeHee, yeM Ha 10 5er, CTpyKTyphl OajiaHca BOJOTOTPEOJICHHS] PETHOHA, OIICHKU
CYIIECTBYIOIIETO COCTOSIHUS TOJIOBHBIX COOPYKEHU BOJOIPOBO/Ia, HACOCHBIX CTAHIIHH,
a TaK)Ke BOJOIPOBOJHBIX CETEH W BO3MOXKHOCTH HMX IAIBHEHIIIET0 WCIOJIb30BaHMS,

PacCMOTpPEHHUS BOITPOCOB HAAEKHOCTH, SKOHOMUYHOCTH.
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ObocHOBaHME pelIeHni (PEKOMEHIAN) TPH pa3pabOTKe CXEeMbl BOAOCHAOKEHUS
OCYILECTBIISIETCS HAa OCHOBE TEXHUKO-PKOHOMHUYECKOTO COMOCTAaBJIEHUS BapUaHTOB
Pa3BUTHUSI CUCTEM BOJOCHA0KEHHUSI B LIEJIOM U OTJEIBHBIX UX YacTeH MyTeM OLIEHKU UX
CpaBHUTEIbHOW  A(PPEKTUBHOCTHM MO  KPHUTEPUIO  MHUHUMyMa  CyMMapHBIX
JMCKOHTUPOBAHHBIX 3aTpart.

OcHOBOI J7151 pa3pabOTKHU U pean3aluu cxembl BojgocHadxeHuss KomcoMonbckoro
ropojickoro nocenenus 10 2024 rona sisnsiercss GenepanbHplii 3aKoH oT 7 aexkadps 2011
r. Ne 416-03 «O BojgocHAOXKEHUU M BOJOOTBEICHUNY», PETYIUPYIOMIUNA BCIO CUCTEMY
B3aMMOOTHOIIICHH B BOJOCHAOKEHWM ¥ BOJOOTBEACHWM W HAIPaBICHHBIA Ha
obOecrieueHre yCTOMUUBOTO U HAJEKHOTO BOJIOCHA0KEHUS Y BOJIOOTBEICHMUS.

TexHuueckoi 6a30i pazpabOTKU SBISIIOTCS:

- (benepanbubiii 3aKoH Poccuiickoit denepanun ot 23 HOs1Opst 2009 roma Ne 261-D3
«O0 sHeprocOepekeHNUU U MOBBIIICHUH YHEPreTHUYeCcKor d3(H(PEKTUBHOCTH U O BHECEHUU
VM3MEHEHUH B OTJIEJIbHBIE 3aKOHOaTebHbIEe akThl Poccuiickon denepanuny;

- IIPUKA3 MUHUCTEPCTBA PETMOHANBHOTO pa3BuTus Poccniickon denepannn ot 07
utonst 2010 roga Ne 273 «O0 yTBEep>KIE€HUU METOAMKH pacyeTa 3HAUYCHUN IICJIEBBIX
nokazaresieili B 0o0JacTH  2HEProcOEpekeHUsT U TOBBIIMICHUS HHEPreTHUYECKOU
3¢ (HEKTUBHOCTH, B TOM YHCIIE B COTOCTABUMBIX YCIOBHSIX);

- TeHEpaJbHbI TUIaH TeppUTOpuu KOMCOMOJIBCKOTO TOpPOACKOTO TMOCENEHUS
KomcoMonbckoro MyHuInanbHoro paitona Pecnnyonuku Mopnosus;

- IPOEKTHASI ¥ UCIIOJIHUTENbHAS JOKYMEHTAILMS M0 KAHAJIM3AMOHHBIM OUYHUCTHBIM
COOPY>KEHHSIM, CETSAM BOJIOCHAOXKEHUS, CETSIM KaHAIM3AlUU, HACOCHBIM CTaHIIUSIM;

- JaHHBIE TEXHOJIOTUYECKOTO M KOMMEPYECKOTO ydeTa OTIYCKa XOJOJHOW BOJIBI,
AIIEKTPOIHEPTUN, W3MEPEHUN (KypHAJIOB HAOMIOACHUHN, DJIEKTPOHHBIX ApPXHUBOB) IO
puOOpaM KOHTPOJISI PEKUMOB OTITyCKa U MOTPEOICHUS XOJIOAHOM BOJIbI, SJIEKTPUUECKON
SHEPruu (pacxoll, 1aBJICHUE);

CormnacHo ['eHepanbHOMY IUIaHY MOPETYCMOTPEHBI MEPONPHUSTHS IO PA3BUTHUIO
KUJTUITHOTO (OHA:

- HOBOE CTPOUTEIHCTBO B TOPOJIE Oy/IEeT BECTUCH HA CBOOOTHBIX TEPPUTOPHSIX;
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- B CTPYKTYpP€ HOBOTO KIJIMIITHOTO CTPOUTEIHCTBA OyIET MpeodiaaTh KOTTEIKHAS
3acTpoiika, a TaK)Ke JIBa MHOTOKBAPTHPHBIX JIOMA.

K neneBbiM nokasaresnsiM JeITeIbHOCTH OTHOCSTCS CIEeIYIONIUE TTOKa3aTelNu:

1) mokazarenu Ka4yecTBa BOJIBIL;

2) moKazaTend  HAACKHOCTH UM OecrepeOOMHOCTH  BOAOCHAOXKEHUS U
BOJIOOTBE/ICHUS;

3) mokasarenu KauecTBa 00CITyKUBaHUS a0OHCHTOB;

4) moka3zaTenau OYUCTKUA CTOUYHBIX BOJI;

5) mnokazarenu S()PEKTUBHOCTH WCMOIL30BAHUS PECYpCOB, B TOM YHUCIE
COKpAIICHUsT TOTeph BOJBI (TEIUIOBOM SHEPIHMM B COCTABE TOPSYCH BOJIBI) IPHU
TPaHCIIOPTHUPOBKE;

6) cooTHouleHHWE LEeHbl U 3PGEKTUBHOCTH (YIy4YLIEHUs KadecTBa BOJbI WM
KauecTBa OYHUCTKU CTOYHBIX BOJ[) peaju3alli MEPONPHUSTUNA HHBECTHUIIMOHHON
IPOTPAMMBI.

[{eneBoM MokazaTeab KA4E€CTBA BOJIBI YCTAHABIMBAETCS B OTHOLICHUU:

a) noiau mpo0 MUTHEBOM BOJBI MOCTE BOJOMOATOTOBKHM, HE COOTBETCTBYIOIIUX
CaHUTAPHBIM HOPMaM | TPABHIIAM;

0) 1omu poO MUTHEBOUW BOJBI B pacIpeeuTEILHOM CeTH, HE COOTBETCTBYIOIIUX
CaHUTAPHBIM HOPMaM M MPaBUIIAM;

B) JIOJIM BOJbI, MMOAAHHOMW IO JOTOBOPAM XOJIOAHOTO BOJOCHAOKCHHS, TOPSYETO
BOJIOCHA0KEHUS, €IMHOTO JOrOBOpa BOJOCHA0XKEHUS H  BOJOOTBEICHUS, HE
COOTBETCTBYIOIIUX CAaHUTAPHBIM HOPMaM M TPaBUJIAM.

[leneBble TOKa3aTeNU HAACKHOCTH U OecrepeOOMHOCTH BOJOCHAOXKEHUS U
BOJIOOTBE/ICHUS YCTAHABIMBAIOTCSI B OTHOIICHUH:

a) aBapUIHOCTH IIEHTPAIIM30BAHHBIX CHCTEM BOJOCHAOKEHUS U BOJOOTBEICHUS;

0) MPOIOJKUTETLHOCTH TMIEPEPHIBOB BOJIOCHAOKEHHS M BOJIOOTBEICHHSI.

[leneBbie mokazarenu 3(PGHEKTHBHOCTH HCIOIL30BAHUSI PECYpCOB, B TOM YHCIIE
COKpAIIICHUsT TIOTeph BOJBI (TCTUIOBOM SHEPIMM B COCTAaBE TOPSYCH BOJBI) TIPH

TPAaHCIIOPTUPOBKE YCTAHABJIMBACTCS B OTHOIICHUM:
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a) YpOBHS IOTEPh XOJIOJAHOM BOJIBI, TOPSIYEH BOJABI MPU TPAHCIIOPTUPOBKE;

0) 07151 aDOHEHTOB, OCYIIECTBIISIONINX PAaCcCUeThI 3a MOIyUYEHHYIO0 BOY IO Mpudopam
yuera.

[leneBble MOKa3aTeaM COOTHOLICHHUS WEHbI U 3PPeKTUBHOCTH (YIyUIICHUS
KayecTBa BOJbl WJIM KayecTBAa OYMCTKUM CTOYHBIX BOJ) peau3allid MEpOIpPUITHN
MHBECTUIIMOHHOM MTPOTrpaMMBbl OIPENEIISIOTCS UCXOAS U3:

a) YBEJIMYEHHS JIOJM HACEJICHMs, KOTOpOe IMOJy4yWJIO YJIyylleHHe KadecTBa
IUTHEBOM BOJBI B PE3YJIbTATE PEAIU3ALNNA MEPOIIPUSITH;

0) yBeJMYEHHUS JOJM CTOYHBIX BOJ, MPOMICANINX OYHUCTKY U COOTBETCTBYIOIIUX

HOPMAaTUBHBIM TpC6OBaHI/I$IM.

2.2.Pa3iuyHbple  CHEHAPUM  Pa3BUTHHA  HEHTPAJIM30BAHHBIX  CHCTEM
BOJIOCHA0KeHHMsI B 3ABUCHMOCTH OT Pa3jIMYHbIX CLlEHAPHEB Pa3BUTHUS T'OPOJACKOI0

MMOoCCJICHHUA.

B wmynununansHoM oOpa3zoBaHud «KOMCOMOJBCKOE TOpPOACKOE IOCEICHHUE
paccMaTpuBaeTCs TOJIBKO OAWH CLEHApUM DPa3BUTUSA IIOCEICHUS B COOTBETCTBUU C
YTBEPKIAECHHBIM PELICHUEM aIMUHUCTpalnd KOMCOMOIIBCKOTO TOPOACKOTO TOCENEHUS U
['eHepasibHBIM  IJIAHOM  MYHULIMNAJIbHOTO  oOpasoBanus. HMcxons w3 3TOro
paccMaTpUBaeTCAd TAaKXKE OJIWH CIEHApUM pa3BUTHUS LEHTPATU30BAHHOM CHUCTEMBI

BOJIOCHAOKEHUS.
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3.PAJJAHC BOJIOCHABXEHUWS U TOTPEBJIEHUS IT'OPSIUEN,
NUTBEBOM, TEXHUYECKOM BOJIbI.

3.1.001uii 6ajaHC MOJAYM U peaTu3auuu BOAbI.

[Ipu pa3paboTke CXeMbl BOJAOCHAOXKEHHSI OMPEACISIIOTCS TpeOyeMble pPacXObl
BOJIBI JIJISl Pa3JIMYHBIX MOTpeduTeneil. PacxogoBanre Boabl Ha XO35SHCTBEHHO-TTUTHEBHIE
HY>KJIbl HACEJICHUS SIBJIIETCSI OCHOBHOW KaTeropued BOJOMOTPEOSIeHHs B HACEICHHOM
nyHKTe. KOTM4ecTBO pacxomyemMoil BOJbI 3aBUCUT OT CTETICHH CAHUTAPHO-TEXHIUYECKOTO
0J1aroyCTpOMCTBA PAOHOB JKHJIOW 3aCTPOMKH.

O06béM 3a00pa ceTH (HaKTUUECKU MPOAUKTOBAH MOTPEOHOCTHIO 0OBEMOB BOJIBI Ha
peanu3anuro (TIoJIe3HBINA OTITYCK) M PacXoAaMH BOABI HA COOCTBEHHBIC, TEXHOIOTHIECKUE
HYXKJbI U TTOTepsiMUA BoJibI. OOIui BOJHBIN OanaHC MOa4u U peaiv3aliy BOJbI UMEET

cienyromuii Buj (tadm. 3.1)

Tab6anma 3.1
O0mmii 6aJaHC MOJAYH M PeaTU3aIMU BOJbI
IOKA3ATEJIN Ex. n3m. ®daxt B 2013 rox
ITomano BOMBI B CETh THIC.M> 834,40
[Torepu Bozsl B ceTsax THIC.M> 208,60
[Torepu Bozsl B ceTsax % 25,00
O6beM NoJe3HOro OTIYCKa OTPEOUTEISIM ThIC.M> 625,80

3.2. TeppuropuajibHblii 0ajlaHC MOJAYU Topsideil, MUTHLEBO, TeXHUYECKOH

BOJAbI 110 TEXHOJIOITNYECCKUM 30HaAM BOI[OCHaﬁ)KeHI/lﬂ

Tak Kak TeppUTOPUS HACEJIEHHOTO MTyHKTAa HE UMEET TEPPUTOPUATILHON pa3OUBKH,
TO TEPPUTOPHUATBLHBIA OanaHC MOJAaYud TOpsiuei, MUTHEBOM, TEXHUYECKOW BOJIBI IO

TEXHOJIOTUYECKUM 30HaM BOJIOCHA0KEHHS OYJIET COOTBETCTBOBATH O0IIIEMY OallaHCy.
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3.3.CTpyKTYypHBIil 0ajlaHC peau3alUu Tropsiyeil, MUTHLEBOIl, TEXHUYECKOM
BOJbI 10 rpynnaM a0OHEHTOB ¢ Pa30MBKOH HA XO03SHCTBEHHO-NMThEBbIE HYIK/bI
HaceJIeHUsl, NMPOU3BOJCTBEHHbIEe HYKIbl IOPHIMYECKUX JIMI WU JpPyrue HYKIbI

TopoaACKOro mocejicHusi.

CrpykrypHbiii 6ananc Bogonorpebnenus no rpynnam B 2013 r. Ilpencrasnen B
Ta61.3.3:

Taomuma 3.3
CTpyKTypHBIi 0a1aHC peaan3anuy BOJAbl

HaunmenoBanue rpymmsl aOOHEHTOB [oTpebnenue, ThIC. M° [Totpebnenue, %

X0341CTBEHHO-TIUTHEBIE HYK/IbI HACEICHHUSI 304,76 48,70

[Tpou3BOACTBEHHBIE HYKIbI
IIPOMBIIIJIEHHBIX TOTPEOUTENEH U HYXKIbI 262,84 42,00
OOIIIECTBEHHBIX 31aHHUH

BromxeTHbIe yupeKIeHUs 58,20 9,30

3.4.CBenennsi 0 (PAKTHYECKOM NOTPeOJCHUM HAaCeJeHHeM Topsivei,
NMUTHEBOH, TEXHUYECKOH BOABI HCXOSl M3 CTATHCTHYECKHUX M PACYETHBIX JAHHBIX H
CBEJACHUM 0 AeCTBYIOIIMX HOPMATHBAX NOTPEOIeHUSI KOMMYHAJIbHBIX YCJIYT.
OCHOBHBIM JTOKYMEHTOM IO KOTOPOMY HNPHHHMMAIOTCS CBEIEHHS O HOpMaTUBax
NOTpeOIeHUs] KOMMYHAJIbHBIX YCIYT B c(epe XOJOJHOTO U ropsuero BOAOCHAOXKEHUS

asisiercas CHull 2.04.01-85 «BHyTpeHHMI BOIONIPOBO M KAHAIW3ALNS 30aHUID.

3.5.0nucanue CyumecTByKOIIeH CHCTEMbl KOMMEPYECKOro y4dera ropsiyew,
NMUTHEBOH, TEXHUYECKOH BO/ABI M IJIAHOB 10 YCTAHOBKE MPUOOPOB y4era.

CornacHo @3 Ne261-D3 «O06 sHEprocOEpeKeHUH U MOBBIIIICHUH YHEPTETHYECKON
3$(HEKTUBHOCTH U O BHECEHWHU HM3MEHEHUN B OTIENbHBIE 3aKOHOAATENbHBIE AKThI
Poccuiickoit ®enepauuu» crtathd 13 wyacTe 1 mnpous3BoaUMBIE, IE€peaBacMbIe,
noTpediisieMble  PHEPreTUYeCKHe Ppecypehl MOJUIeKaT 00sS3aTeNbHOMY Y4YeTy ¢

MpUMEHEHUEM TPUOOPOB yUeTa UCTIOIB3YEMBIX YHEPTETUIECKUX PECYPCOB.

22



ObecnieyeHHOCTh HMHAWBHUIAYadbHBIMH Tpubopamu yuera B KomMcomonbckom
ropoackoM noceneHuu B 2013 rony cocrasmsier 77 %. IlpuopuTeTHBIMH TpyniiaMu
norpedureneil, I8 KOTOpbIX TpeOyeTcs peleHue 3aJadyd o0  00eCHeueHUIo
KOMMEPUYECKOTO yueTa, SIBIII0TCS: OlomKeTHast cdepa U KunuinHelid Goua. B HacTosmiee
BpEMs CYIIECTBYET IIJIaH 110 YCTAaHOBKE OOIIEIOMOBBIX TPUOOPOB yUeTa.

g obecnieuenus 100 % oCHAIEHHOCTH IIAHUPYETCS BBITOJIHATH MEPOIIPUATHS
B coorBeTcTBUH ¢ PepepanbHbpiM 3akoHOM oT 23.11.2009 roma 261-®d3 «OO6
HHEProcOEpeKEHUN U O MOBBIIIEHUH 3HEpPreTudeckor 3(h(PeKTUBHOCTH, U O BHECEHHUHU

W3MEHEHUH B OTJICJIbHBIE 3aKOHOIaTeNbHbIE akThl Pocculickonn denepanuny.

3.6.AHa/1u3 pe3epBOB U 1e(PUIIMTOB MPOU3BOACTBEHHBIX MOIITHOCTEH CUCTEMBbI
BOJIOCHA0KEeHHS TOPOACKOIO MOCEJICHUS.

B HacToA1MI1 MOMEHT, C Y4ETOM MOCTOSIHHOTO KOJIMYEeCTBA MOTpEOUTENEH yCiyru
BOJIOCHAOeHus, YaM3MHCKOE TOpOACKOE IOCEJNEHUE HE HCHBIThIBACT JeduuuTa
IIPOU3BOICTBEHHBIX MOIIHOCTEN. [Tomaua Boabl moTpedutensiM npousBoauTcs 24 yaca B
cyTkd. IIpu peKOHCTPYKIIMM CUCTEMBI BOAOCHAOXKEHUS OYIET YYTEHO CTPOMTEIHCTBO
HOBBIX KWJIBIX U aIMUHUCTPATUBHBIX 0OBEKTOB. TaK Kak CETH 3aKOJIbLIOBAHbI, U BOJA U3
000MX B0J103a00POB UMEET BO3MOKHOCTh JJOCTABIISIETCS BCEM MOTPEOUTENSIM, TO OLICHKA
pe3epBa MOIIHOCTEHN OCYIIECTBIIIETCS AJIsl BCeX B0103a00poB B cymme. OlieHKa pe3epBa

MOIITHOCTEHN CUCTEMBbI BOJIOCHAOX EHUSI MpUBEJieHa B TabI. 3.5.

Ta6numa 3.5
OueHka pe3epBa MOIIHOCTEH CHCTEMbI BOJOCHAOKEHUSA
OTmyck BOABI, MouHoCTb Peseps, Peseps, %
TBIC.M3/ ron HCTOYHHKA, THIC. ThIC. M3
Me/ro
834,40 840,96 6,56 0,78
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3.7.11porHo3Hble 0ajaHChI MOTPedJIeHUsS ropsiyeil, MUTHeBOH, TEXHUYECKOM
BOJAbI HAa CcpokK 10 JjieT ¢ y4eTroM pa3IMYHBIX CHEHAPHEB Pa3BUTHSA TOPOJACKOIO

IMOoCeCJICHHUA.

[IporHo3Hbie OGalaHChl TOTPEOJICHUS TOPSYEH, MUTHEBOM, TEXHUYECKOM BOJBI Ha
cpok 10 ;er ¢ y4eToM pa3aUYHBIX CIEHApPUEB Pa3BUTHUSA IOCEICHUM, TOPOJCKOTO
IIOCEJICHUs, PACCUYNTAHHBIE HA OCHOBAaHMWH PACXO0Ja roOpsueu, MUTHEBOM, TEXHUYECKOU
Boabl B coorBeTrcTBHU co CHull 2.04.02-84 u CHull 2.04.01-85, a taxxe ncxons us
TEKyIIero 00bemMa MOTPEOJICHUS BOJbI HACEIECHUEM M €ro JUHAMUKH C Y4EeTOM
MEPCIEKTUBBI PA3BUTUS U U3MEHEHUS COCTaBa U CTPYKTYPbI 3aCTPOUKH MPEACTABICHBI B

tabim. 3.6.

Ta6numa 3.6
IIporuo3nbie 6anaHchbl NOTPedJICHUS BOIBI
Bung Bono-
CHaOXeHUs 2013 2014 2016 2017 2019 2021 2022 2024
XBC 625,80 | 625,80 | 645,07 | 664,94 | 68542 | 706,53 | 728,30 | 750,73

3.8.0nucanue HEHTPATU30BAHHON CHCTEMBI FOPsYero BOAOCHAOKEHHU.

[lo opranuzanuu IBUKEHUS ropsyeil BOJbl B TPyOOIPOBOAAX LIEHTPAIN30BAHHYIO
CUCTEMBI TOPSYEr0 BOAOCHAOXKEHUSI B JAHHOM HACEJICHHOM IYHKTE MOAPA3JEIsAIOT Ha
TYNIUKOBBbIE M LMPKYJISALHOHHBIE. B TyNHMKOBBIX MEXAYy TEIUIOBBIM IYHKTOM U
BOAOPa300pHBIMU MPUOOpPaMU MPOJIOKEH TPyOONPOBOA, MOAAOIINI TOPSIUyI0 BOAY K
MecTy ee moTpebisienus. [Ipu oTcyTcTBUM BOJI0pa300pa BOja B OAAIOIIEM TPYOOIPOBOIE
HE [BWXETCS U, CleloBaTeslbHO, ocTbiBaeT. I[locrme mepepbiBa B Bomopasdope
NOTPEOUTENH MOTYYalOT BOJY CO CHUYKEHHON TeMIEpaTypoud, YTO MOHUKAET KayeCTBO
rOpsiuero BOAOCHAOKEHUST W NPUBOAUT K HEOOXOJMMOCTH CJIMBa TEIUION BOJIbI B
KaHaJIM3aluio. B LUPKyISALMOHHBIX CHUCTEMaxX KpOMe MOJAloIIer0 MpPOKJIAbIBAIOT
UPKYJSIIUOHHBIN TPYOOIIPOBO/I, YTO TIO3BOJISET MOAEPKUBATH [IUPKYIISIIIHIO BOJBI TIPU
HEOO0JIBIIOM BOAOPa300pe U MpH MOJTHOM €ro oTcyTcTBHH. [Ipu 3TOM Temmneparypa Bobl,
MOAXO/SIIEN K BOJOpa300pHBIM TprOopam, He ajgaeT Huxke 3a1aHHon BennurHsbI (50°C)
Y HE MPOUCXOUT CIIMBA U3 CUCTEMBI, IPUBOSIIETO K MOTEPSM BOABI U TEIIJIOTHI.
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Yem GombIiie BOABI HUPKYIUPYET B CUCTEME, TEM MEHbIIIE OCTHIBAET BOJA, HO BBIIIE
CTOMMOCTh ~ CHCTEMbl  (UMPKYJSLIMOHHBIX  TPyOONPOBOJOB M MOIIHOCTH
HUPKYJISIMOHHOTO Hacoca). [lpu pacuere HUPKYISAUUOHHBIX JMHUN TNPUHUMAIOT
JOMMYCTUMOE  OCTBIBAaHWE BOAbBI B mnojammux TpydompoBomax 5°C. Cxema
HEHTPAIU30BAaHHOM CHUCTEMbl BOJOCHAOKEHUS TpeljiaraeT MpOKIaAKy B KaxXIoh
KBapTUPE JBYX CTOAKOB: TMOJAKOIIEr0 MW  UUpKyasuuoHHoro. Ilpu  stom
MOJIOTEHUECYIIUTENb, CIYKallUi 111 OTOIUICHUS] BAHHOM KOMHATBI, IPUCOEAUHSETCS K
HUPKYJISLIHUOHHOMY CTOSKY JJISl YMEHBIICHHS MOTEPh TEIUIOTHI B MOJAIOIIEM CTOSIKE.
Henocratkom Takoro pemieHust sBisercsa, pacxon Mertamia. l[lomoOnas cxema
BHYTPHJIOMOBBIX CHCTEM MPUMEHSAETCA B HEOOJBIIMX MO MPOTSHKEHHOCTU CUCTEMAX
rOpsiYero BOJOCHAOKEHMSI, OOCIYKMBAIOIINX OJHO 3JaHUE WU HEOOJBIIYIO TPYIITY
KOMITAaKTHO PAcCOJIOKEHHBIX 3/ITaHUU.

[Iupoko pacnpocTpaHeHa HUPKYJIALMOHHAS CUCTEMa ropsyero BOJAOCHA0KEHUS ¢
CEeKIIMOHHBIMHU y37aMH. B Hell HECKOJbKO MOJAIOUIMX CTOSKOB (OOBIYHO MOZArOIINE
CTOSIKM OJHOW CEKIMU >KWJIOr0o JI0Ma) OOBEAMHEHBI KOJIBLYIOIIEH NEepeMbIYKON U
IPUCOEAUHEHbl K OJHOMY LUPKYJSLHOHHOMY CTOsKY. Bomopa3zbopHbie mpuOOpbl U
MOJIOTEHUECYIIUTENN MPUCOEIUHEHBl K MOJAIOIIMM CTosikaM. Heckonbko momaronmx
CTOSIKOB, OOBEIMHEHHBIX LUPKYJISALUOHHBIM CTOSKOM, 00pa3yloT BOJ0pa300pHO-
LUPKYJSIHUOHHBIN y3eJ. B Takoi cucreme pacxo1 MeTajia MEHbIIIE, YEM B MPEAbIYIIEN
M3-3a MEHBIIIETO KOJI-Ba UPKYJIALMOHHBIX CTOSKOB. Kpome Toro, o0beIuHEeHNE CTOSKOB
B CEKLIMOHHBIE y3JIbl I03BOJIIET YMEHBIIUTD YUCIIO HUPKYJSIIUOHHBIX KOJIEL B CUCTEME,
YTO 00JIeTYaeT HAJIAJIKy CUCTEMBI.

B 3pmanusx ¢ uuciaom staxked Oonee 16 CUCTEMBI TOpSYETr0 BOJOCHAOXKEHUS
BBIMOJHSIOT JBY30HHBIMU. DTO OOYCJIOBJIEHO TE€M, YTO HpU OOJBIION BHICOTE 3aHUA
CTaTUYECKOE JABJICHHE B HWKHUX TOUYKAX CTOSKOB MPEBBIIIAET JOMYCTUMBIE MPEAEIbI
(maxkc, pabouee maBieHue 111 Bogopaz0opHoit apmarypsl coctasiset 0,6 MIla). Kaxnas
30Ha MPEJICTaBIseT COOOM CaMOCTOSITENIbHYI0, CUCTEMY CO CBOMMHU IOJIOTPEBATEISIMUA U
Hacocamu. J[aBlieHHe B MarucTpaiv MOJAeP>KUBACTCS JOCTATOUYHBIM ISl OOeCTIeUeHUs

ropsiuei Bogoi oaHoM u3 30H. Heobxonnmoe naBiieHue B Ipyroi 30He 00ecreuynBaeTcst
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pPEryjsaTopoOM HaBJICHUA, YCTAHABJIIMBACMbBIM B HIDKHEH 30HC, MJIM IIOBBICUT, HACOCOM,

CCJIM JaBJICHUC B MarucCTpajin COOTBCTCTBYCT AABJICHHUIO B HIDKHEH 30HE.

3.9.CBeiennsi 0 (pakTHUECKOM U O0XWJAaeMOM MNOTpPeOdJeHuM Tropsyei,
NUTHLEBOH, TEeXHWYECKOW BOJAbI (rog0BOe, CpeIHEeCYTOYHOE, MAKCHMAaJIbHOE

CyTO4YHOE).

CBeneHust 0 (PAKTUYECKOM H OKHJAEMOM TMOTPEOJCHUU THUTHEBOW BOIBI

npejcTaBieHbl B Tadutie 3.7.

Tab6muna 3.7
CBeHeHI/Iﬂ (1] q)aKTI/I‘IeCKOM H 0 KUIAEMOM HOTpeﬁJ'IeHI/II/I BO/bI

Bun [otpebnenne 6a3osmiii rog (2013 1.), M° | Osxmmaemoe notpednenne (2024 r.), M

BOJOCHAOKEHUSA
T'onoBoe Cpenne- Makc. I'omoBoe Cpenne- Makc.
CYTOYHOE CYyTOYHOE CyTOYHOE CYTOYHOE
Aomnozroe 625,80 1,71 6,00 750,73 2,06 7,20

BOJOCHAOKEHNE

3.10.I1porno3 pacnpeaejieHusi pacxoa0B Bo/Jbl HA BOJAOCHAOKeHHe 10 THUIIAM

A00HEeHTOB

IIporHo3 pacnpeneneHuss pacxoJOB BOJBI Ha BOJOCHAOKEHHE I10 THIIAM

aOOHEHTOB TIpejCTaBiieH B Tabuiie 3.9

Ta6mmma 3.9
IIporuo3 pacnpeaeseHnsi pacxo0B BOJbI 10 A00HEHTaM

HaumenoBanue [oTpebnenue, ThiC. Mo/TON
rpynmbl abOHEHTOB

2013 2014 2016 2017 2019 2021 2022 2024

XO03IHiCTBEHHO-
nuTheBble HY )bl | 304,76 | 304,76 | 314,15 | 323,83 | 333,80 | 344,08 | 354,68 | 365,60
HACCJICHUS
[IpousBoiCTBEHHBIE
HYKIIBI
MIPOMBIIIITIEHHBIX
notpedurenei u
0OIIIECTBEHHBIX
3IaHUN
Hy»x bt
OI0IKETHBIX 58,20 58,20 59,99 61,84 63,74 65,71 67,73 69,82
yUpexKICHUN

262,84 | 262,84 | 270,93 | 279,28 | 287,88 | 296,74 | 305,88 | 315,31
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3.11.CBenenusi 0 ¢akTuyecKkuXx H IUIAHUPYEeMBIX MOTepsAX Tropsivei,
NUTHEeBOH, TEXHUYECKOH BOJBI MIPU €€ TPAHCIIOPTHPOBKE.
CBenmenusi 0 (aKTUYECKUX U IUIAHUPYEMBIX TMOTEPAX Topsdeil, MUTHEBOM,

TEXHUYECKOM BOJIbI MPU €€ TPAHCIOPTUPOBKE MpeAcTaBieHbl B Ta0. 3.10

Tab6mawuma 3.10

CBeI[eHl/IH 0 (l)aKTI/I‘IeCKI/IX H INIAHUPYEMBIX MMOTEPAX BOAbI

Bun BomocHabxenus IToka3zarenu E nuaNE 2013 rox 2024 rox
MIPOU3BOUTEIILHOCTH | U3MEPEHUS
XosomHoe Bonsl mogaso B ceThb THIC.M® 834,40 750,73
BOJIOCHAOKEHHE o 3
OTCPH BOABI B CETAX TBIC.M 208,60 0,00
[ToTepu BOMBI B CETSX % 25,00 0,00
[Tone3Hsblit OTIYCK THIC.M® 625,80 750,73

3.12. [lepcnekTHBHBIE ODaJJAHCHI BOJOCHAOKEHNsI M BO0OTBeIeHUs (001IMi -
0ajlaHC MOJAYUM M peajM3alMd Tropsiyeil, NUTbEBOH, TEXHUYECKON BOJAbI,
TEPPUTOPHAJIBHBIN - 0AJIaHC MOJAYU IrOpsAYeil, MMTheBO, TEXHUYECKON BOJbI 110
TE€XHOJOTHYECKMM 30HAM BOJOCHAOKeHMsI, CTPYKTYPHbIH - OajlaHC peau3anuu

ropsiyeid, NUTbeBOM, TEXHUYECKOHU BO/bI 110 IPyINaM A00HEHTOB)

[TepcriekTBHBIE OadaHChl BOJIOCHAOXKEHUS W BOJAOOTBEACHUSI MPEACTaBICHbI B

tabmumax 3.11-3.12
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IlepcneKTHBHBIN 001IMIA 0AJIAHC OAAYM U PEAJTU3ALUN BOAbI

Taomuma 3.11

INIOKA3ATEJIN En. uzm. 2013 2014 2016 2017 2019 2021 2022 2024
[Tonano BozbI B CETH ThIC.M 834,40 834,40 806,34 782,29 761,58 743,72 746,97 750,73
[ToTepu BoaBI B CETAX ThIC.M 208,60 208,60 161,27 117,34 76,16 37,19 18,67 0,00
[Torepu BOaBI B CETAX % 25,00 25,00 20,00 15,00 10,00 5,00 2,50 0,00
OGbeM 110JIE3HOTO OTIYCKa NOTPEOHTENIM ThicM | 62580 | 62580 | 64507 | 664,94 | 68542 | 70653 | 728,30 | 750,73
Tabmuma 3.12
IlepcrieKTUBHBINA CTPYKTYPHBIH 0AJIaHC peajin3alMu BOAbI
HanmenoBanue rpynmsl a0OHEHTOB [loTpe6nenue, Thic. M
2013 2014 2016 2017 2019 2021 2022 2024
X035iCTBEHHO-TIUTHEBBIC HYKJIBI HACCTICHUS 304,76 304,76 314,15 323,83 333,80 344,08 354,68 365,60
11pon3BOACTBEHHEIE HYSK b HPOMBIIIICHIbIX 262,84 262,84 270,93 279,28 | 287,88 | 296,74 | 30588 | 315,31
norpedureneit
Hyss1 06LLIECTBERHBIX 3TAHHH H 58,20 58,20 59,99 61,84 63,74 65,71 67,73 69,82
OIOPKETHBIX YUPEXKICHUM
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3.13. Pacuer TpedyeMoii MOIIITHOCTH BOA03a00PHBIX H OYHCTHBIX COOPYKEHH I
HCXO0AS M3 [aHHBIX O T[EePCHEeKTHUBHOM TMOTpPe0JieHNH Tropsiyeil, NUTbeBOW,
TEXHUYECKOH BOJAbI M BeJIMYMHBI MOTEPb ropsyei, NMTHEBOM, TEXHUYECKON BOIbI
IpU ee TPAHCIOPTHPOBKE C YyKa3aHueM TpedyeMbIX 00beMOB MOJA4YM H
NnoTped/ieHUsI Tropsiveil, NMUTHLEBOM, TEXHUYECKOH BOAbI, Jeduuura (pe3epna)

MOIIHOCTEH MO0 TEXHOJOTMYEeCKUM 30HAM ¢ Pa30MBKOW 110 roIam.

Pacuer TpeOyemoii MOIIHOCTH BOAO3a00pHBIX COOPYXEHHM NPOU3BOAMICS C
Y4ETOM NEPCIEKTUBHON 3aCTPOUKH, & TAKKE C YIETOM MEPONPUATUI HANPABICHHBIX HA
CHIDKEHHUE TIOTEph B CETAX BojocHaOxkeHus. PacueT npuseneH B Tabnuue 3.14.

Tab6anma 3.14

OueHka pe3epBa MOLIHOCTEH CUCTEMbI BOJOCHAOKEHUSA

3

I'on OTtnyck BOAbl, MoONIHOCTh HCTOYHHUKOB, Pezeps, ThIC. M Peseps, %
TBIC.M>/TO TBIC. M°/TOL
2013 834,40 840,96 6,56 0,78
2014 834,40 840,96 6,56 0,78
2015 806,34 840,96 34,62 4,12
2017 782,29 840,96 58,67 6,98
2019 761,58 840,96 79,38 9,44
2021 743,72 840,96 97,24 11,56
2022 746,97 840,96 93,99 11,18
2024 750,73 840,96 90,23 10,73

3.14.HaumeHOBaHWEe  OpPraHM3alMU, KOTOpasi  HajJejJeHa  CTATYCOM

rapaHTHpyuleid Oprannu3amnum.

lMapantupyromen Opra’u3anuen TUIA LEHTPAIU30BaHHOU CHUCTEMBI
BOJOCHA0XEHUSI U BOAOOTBEIEHUS MYHUIMIAIBHOIO oOpa3oBaHus «KoMcoMOIbCKOE

ropojackoe nocenenue» spisercsa MII «Bomokanany.
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4. IPEJUIOKEHUS IO CTPOUTEJILCTBY, PEKOHCTPYKIIUU U
MOJIEPHU3AIIMU OB BEKTOB LIEHTPAJIM30BAHHBIX CUCTEM
BOJOCHABKEHUS.

4.1.1lepeyeHb  OCHOBHBIX MEPONPHUATHH 1O  peaJu3alUM  CXEMbI

BOJ0CHA0KeHNsI C Pa30MBKOM 10 rogamM

[lenpt0o BceX MEpPONPUATHII 1O HOBOMY CTPOUTEIBCTBY, PEKOHCTPYKLIUU U
TEXHUUYECKOMY MIEPEBOOPYKEHUIO 00BEKTOB LEHTPAJIM30BaHHOU CUCTEMBI
BOJIOCHAOXEHUsI sIBIIAETCS OecriepeOoiiHOe CHAOXKEeHHE Topoja MHUThEBOM BOJOM,
OTBEYaONIeH TpeOOBAHUSAM HOBBIX HOPMATHMBOB KaueCTBa, MOBBIIICHHE dHEPTETUUECKON
3 PekTUBHOCTH 000PY/I0BaHUS, KOHTPOJIb U aBTOMAaTUYECKOE PEryJMpPOBaHKE MpoIecca
JOOBIYM U TIEpeIaur MOTPEOUTENSIM BOJIbI. BBINMOTHEHUE TaHHBIX MEPOTIPUSITHI TO3BOJIUT
rapaHTUPOBATh YCTOMUUBYIO, HAIC)KHYIO pabOTy COOPYKEHUM 1 MOJIy4aTh KAY€CTBEHHYIO
MUTHEBYI0O BOJY B KOJIMYECTBE, HEOOXOIUMOM JUIsi OOCCHEUYECHHs] >KUTENEH W
MPOMBIIUICHHBIX Mpeanpuatuii mnocenok Komcomoinbekuid. B Hacrosimee Bpems
MPOU3BOJIUTEIIBHOCTh ~ CKBaXKWH, TJIYOMHHBIX HACOCOB, BOJOMNPOBOJHBIX CeTe
COOTBETCTBYET 3alpallliBa€MON Harpy3Kd, MO 3TOW MPUYMHE CTPOUTEICTBO HOBBIX
0o0OBEKTOB HE TmpeaycmaTpuBaercs. HoOBoe CTpOUTENbCTBO OOBEKTOB  CHUCTEMBI
BOJIOCHAOXKEHUS MPEANoJiaraeTcs JHIIb JJisi 00ecredeHrs BOJON HOBBIX a0OHEHTOB,
BBOJIMMBIX B JKCIUIyaTallMl0 B NEpcreKTuBe. llepedeHb OCHOBHBIX MEpPONPHUSATHN MO

peanu3aluu cCXeMbl BOJOCHA0XKEHUS MIpUBEICH B Ta0. 4.1.

Tabnuma 4.1
IlepeyeHb OCHOBHBIX MEPONPHUSATHIA 110 PeaIN3alMU CXeMbl BOJTOCHA0KEeHUS
Ne Cpok
n/n HaumeHnoBanune MeponpusaTHs -
1 | CrpoutenbcTBO BOIOMPOBOIA ISl TEXHOJIOTHUECKOTO MPUCOETNHEHUS 2015
aboneHToB 1o yi. FOOuneiinas (420 m)
2 | CTpouTeIbCTBO BOJIOMPOBOIA JJII TEXHOJIOTHUECKOTO PUCOCTHHECHUS 2015
aboHeHToB 1o yi. JIyrosas (553 m)
3 | CTpouTenbCTBO BOJIONPOBO/IA TS TEXHOJIOTHYECKOTO IPUCOCSTHHECHUS 2015
abonenToB 1o yi. T. bubunoit (933 m)
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4 | CTpouTenbCTBO BOJAONPOBOA I TEXHOJIOTHUECKOTO IPUCOEIUHEHUS 2015
aboHeHToB 1o yi. CtpoutenbHas (764 m)

5 | CTpouTenbCcTBO BOIOMPOBOIA AJIsi TEXHOIOTHUECKOTO IPUCOEIUHEHUS 2015
aboHeHTOB 110 yi. ['paxmanckas (826 m)

6 | CTpouTenbCcTBO BOIOMPOBOIA AJIsi TEXHOJIOTHUECKOTO IPUCOETUHEHUS 2015
aboneHToB 10 yi. Pabouas (750 m)

7 | CTpouTeNnbCcTBO BOIOMPOBO/IA AJIsi TEXHOJIOTMYECKOTO MPUCOEIUHEHUS 2015
aboneHToB 1o yi. Capanckas (865 m)

8 | CTpouTenbCcTBO BOIOMPOBOIA AJIsi TEXHOJIOTMUECKOTO IPUCOETUHEHUS

2015

aboHeHToB 1o yi1. 3enenas (1, 2, 3, 4 u llenrpansHast) (2 008 m)

4.2. Texunueckue 00OCHOBAHHMSI OCHOBHBIX MEPONPUATHH IO PpeaJu3anuu

CXeM BOJIOCHAOKEeHUSA

TexHnueckuM 000CHOBAaHHUEM TTpeIiaraeMbIX MEPOIIPUSITHI SBIIIETCS 0OecTieueHne
NEPCIEKTUBHOM 3aCTPOUKH U CYIIECTBYIOLINX 0OBEKTOB BOJOCHAOKEHNS B HEOOXOJUMOM
konmuectBe Boaou, coorBercTByromen CanlluH 2.1.4.1074-01 «IlutbeBas Boja..., C
NOBBIUICHUEM  HAJEXKHOCTH BOJOCHAOKEHMSI HACEJIEHHOTO IyHKTa B  LIEJIOM.
['unpaBnuyeckuii pacyeT ¢ BBIOOPOM IUAMETPOB U TPACCUPOBKU BOJONPOBOA MPUBEICH
B QJIEKTPOHHON MOJIENM CXeMbl BOAOCHa0eHus. [IpoekTHbIe perieHns BOAOIPOBOIHON
CETH IIPUHSATHI C YYETOM CYIIECTBYIOIIEH 3aCTPOUKH U B IIEJIOM COXPAHSAIOT CIOKUBILIYIOCS
CXeMy  BOJOCHAaOXEHMsI  Hacel€HHOro myHKTa. [lpokiagka  mpoOeKTHpYeMBIX
BOJIOIIPOBOJIOB IPEyCMATPUBAETCS BI0JIb CYIIECTBYIOIIMX NHKECHEPHBIX KOMMYHUKALIMMA

H aBTOHOPOT IO yJIuIIaM HAaCCJICHHOI'O ITYHKTA.

4.3.CBeieHMsI 0 BHOBb CTPOSIILUXCS, PEKOHCTPYMPYEMBbIX U NpeajiaraemMbiX K
BbIBO/Y U3 IKCILIYaTAMHM 00bEKTAX CHCTEMbI BOJIOCHAOKEHHUS.

B Hacrosiee Bpems NPOU3BOAUTENIBHOCTh CKBa)XMH, HACOCHBIX CTaHUUH H
MarucTpajieid BOJIONPOBOAA COOTBETCTBYET 3alPAIIMBAEMON HATPY3KH, 10 3TON NPUYUHE
CTPOMUTENLCTBO HOBBIX OOBEKTOB HE mpeaycmarpuBaeTcsi. OCHOBHOE TEXHOJIIOTUYECKOE
00Opy/IOBaHUE UMEET PEe3epB MOIIHOCTU JI MOKPBITUS IMEPCHEKTUBHBIX Harpy3ok,
MO3TOMY HX PEKOHCTPYKILMS He TpeOyercs. BbiBeneHue W3 SKCIUTyaTallud OOBEKTOB

BOOO CHAOXKEHHUS HE IIaHUPYCTCAL.
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4.4.CBeieHMsI 0 pPa3BUTHH CHCTEM UCIETYEPU3ANMHU, TeJIeMEXaHU3AUNU U
CHCTEM YINPABJICHUS PeKUMAMM BOJOCHAOKEHMS HAa O00bEKTaX OpPraHu3alui,

OCYIIeCTBJISIIONIUX BOAOCHADKEHHUE,

Ha naHHBII MOMEHT CHUCTEMBI AUCIIETYEPU3ALNH, TEIEMEXaHU3AUA U CUCTEMBI
YIpaBICHUS PEKHUMaMH BOJAOCHAOXKEHUS Ha 00BEKTax OpTraHW3aluii OTCYTCTBYIOT. Ha
nepuon 2013-2024 roapl 3amylaHUpPOBaHA AUCHETYEPU3ALUS KOMMEPYECKOTO YyyeTa
BOJIONOTPEOJICHNSI C HAJIOXKEHUEM €€ Ha €XXECyTOYHOE MOTpeOJIeHHe MO0 HAaCOCHBIM
CTaHIMSAM, PAalOHAM U JUJII CBOCBPEMEHHOTO BBISBIICHUS YBEIIMYECHUS WU CHUKCHUS
noTpeOsieHnsT YW KOHTPOJS BO3HMKHOBEHHMS TOTE€Ph BOJAbI M  YCTAHOBJICHUS

HepProdOPEKTUBHBIX PEIKUMOB €€ TOJauH.

4.5.CBeeHusi 00 OCHALICHHOCTH 31aHMI, CTPOCHHUH, COOPYKEHUI npudopamMu
ydyera BOAbl U MX NPUMEHEHHH NMPH OCYLIECTBJIEHUM PACYeTOB 32 NMOTPeOdJCHHYIO
BOZY.

Ha naHHBII MOMEHT 110 HACEJIEHHOMY IIYHKTY B MHOTOKBAPTUPHBIX XKHUJIBIX JJOMaX
yctanoBiieHO 100% oO1ienomMoBbeIX nmpuOOpoB yuera. Pabora mo ycTaHOBKE CUETUMKOB
IPOIOJDKACTCS. IPU 3TOM YCTAHABIUBAIOTCS CUYETYHMKU C HMMIYIbCHBIM BBIXOJOM. B
JajdbHEHIIEM TPOLEecC YCTAaHOBKM HWHIUMBUIYAJIbHBIX NpuOOpOB yuera Oyner
IPONOJDKATBCSI B COOTBETCTBHUM C HEOOXOJUMOCTHbIO TOJHONH 00€CIeYeHHOCTH
norpebuteneit cormacno denepanbHoro 3akoHa ot 23.11.2009 Ne 261-d3 «O6
HYHEProcOEPEKEHUN U TOBBIIIEHUH SHEPreTU4eckol 3(PQPEKTUBHOCTH U O BHECEHUU

U3MEHEHNH B OTAEJILHBIE 3aKOHOIaTeIbHEIE aKThl PDy).

4.6.0nucanue BApMAHTOB MAPUIPYTOB MPOXO0:KIeHHUs TPYyOONPoBOa0B (Tpacc)

110 TEPPUTOPUH I'OPOJICKOI0 MOCEJEHHUS U MX 000CHOBaHHUeE.

3amMeHa BETXUX CeTed BOJOCHAOXKEHHUsI OyIeT OCYHIECTBISIThCA O3 BHECEHUS
U3MEHCHH B CYIIECTBYIOIICID CXEMY BOJOCHAOXEHUS, TOATOMY MAapIIpyThl
MPOXOXKJCHUS TPyOONPOBOAOB HE HU3MEHATCSA. MapuipyThl TPOXOXKIEHUS Tpacc

BOJIOCHAOKEHMS JJI1 TEXHOJOTUYECKOTO MPHUCOECIUHEHUs MEPCIEKTUBHOM 3aCTPOMKHU
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OTOOpaX€HbI B DJEKTPOHHOM MOJACIH CXEMbl BOJOCHAOKEHHS, M OOOCHOBAHBI
MUHUMAJIbHO BO3MOXKHOW JUIMHOW TPyOOTPOBOMA, CTOMMOCTH TMPOKIANKH CeTed u

I[ElJ'II)HGﬁHIGI‘O ux O6CJIy}KI/IBaHI/I}I.

4.7.PeKOMeHIlaHl/IH 0 MeECTE pasMeCHUA HACOCHBIX CTaHHHﬁ, pe3epByapos,

BOJOHAIIOPHBLIX OameH.

CTpouTenbCTBO HACOCHBIX CTaHIMM, pE3epByapoB, BOJOHAMOPHBIX OallleH HE
wianupyercsa.  CyllecTBylollee  MECTONOJOXKEHHUE  OOBEKTOB  PAaclOJOXKEHO B

COOTBETCTBUH C TEXHUUECKOU U DKOHOMHUYECKOU OIIEHKOM.

4.8.FpaHmu>1 IVIAHUPYEMBIX 30H PasMECICHUA 00bEKTOB HEHTPAJIN30BaAHHBIX

CHCTEM ropsidyero BoJA0CHAOKeHM I, X0JI0HOT0 BOJTOCHADKEHMSI.

CTpouTenbCTBO HACOCHBIX CTAaHLMW, pE3epBYyapoOB, BOJOHANOPHBIX OallleH HE
wiaHupyercs. PacnosiokeHrne JIMHEHHBIX OOBEKTOB MPEICTABIECHO B 3JIEKTPOHHON

MOJCIHN CXCMBI BO,Z[OCHa6)KeHI/I$I.

4.9.Kaptsl (cxemMbl) CYIIECTBYWIIEr0 H IUIAHUPYEMOr0 Ppa3MelleHus!
00beKTOB 1LEHTPAJM30BAHHBIX CHCTEM TIOpPsiYero BOJOCHAOKEHHs, XOJIOHOTO

BOJAOCHAOKEeHHUS.

KapTel (cxeMbl) CyIIECTBYIOIIETO MW IUIAHUPYEMOIO pa3MEIICHHs] OOBbEKTOB
LEHTPAJIU30BaHHBIX CHCTEM TOPSYErO BOJOCHAOXKEHMSI, XOJOAHOIO BOJOCHAOKEHUS

npCacTaBJICHBI B 3J'ICKTpOHHOI71 MOACIHN CXCMBI BOI[OCH36)KCHI/ISI.
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5.9KOJIOTMYECKHUE ACIIEKTHI MEPOIIPUSATUM 11O
CTPOUTEJIBCTBY, PEKOHCTPYKIIMA U MOJAEPHU3AIIMU OB BEKTOB
HEHTPAJIN30BAHHBIX CUCTEM BOJOCHABXEHMUS.

5.1. Mepbl o npeoTBpaNIeHNI0 BPETHOT0 BO31eCTBUSI HA BOJAHbINH OacceiiH
NnpeAJIaraeMbIX K CTPOUTEIbCTBY U PEKOHCTPYKIUN 00bEKTOB IEHTPAJIN30BAHHBIX

CHUCTEM BOJAOCHAOKeHH s IPH cOpoce (YTHIM3ALMH) IPOMBIBHBIX BOJ

st obecrnieyeHHs] CaHUTAPHO-AIHJIEMHUOJIOTUYECKON HAJIeKHOCTH HCTOYHUKA
XO35UCTBEHHO-TTUTREBOIO ~ HA3HAYEHUS B COOTBETCTBUM  C  TpPeOOBaHUSIMHU
CanlluH 2.1.4.1110-02 mnpemycmaTpuBaioTcs 30HBI caHuTapHOi oxpanbl (3CO)
UCTOYHUKOB BOJIOCHAOKEHUSI W BOJONPOBOJHBIX COOpYyX)eHuH. [l wucTouHuka
MOJ3EMHBIX BOJI IOJKEH ObITh paspadotran npoekT rpanul] 3CO. CornacHo CaunlluH Ha
teppuTopusix  mosicoB 3CO  yCTaHaBIMBAKOTCS  ONPEACIICHHBIE  PETJIAMEHTHI
XO03CTBEHHOM JIESITEIbHOCTH, HAIIPABJICHHBIE HA COXPAHEHUE MOCTOSHCTBA MPUPOTHOTO
COCTaBa BOJIbI B MCTOYHUKE IyTEM YCTPAHEHUS U MPEIyNpPEKICHUS BO3ZMOXHOCTH €€
3arpsisHeHus. JJia mpenoTBpaiieHuss HEOJAronpusTHOTO BO3JCUCTBUS HA BOJHBIM
OacceilH HaceNeHHOT0 IMMyHKTa, B IPOLIECCE BOJAOMOATOTOBKY IPOMBIBHBIE BOJbI OT KaMep
peakuuu, (QUIBTPOB UM OTCTOMHUKOB, OOpa3yroOIIMECcs B TEXHOJOTMYECKOM IpoIlecce
BoAonoAroTOBKM cOpaceiBatorcs B PIIM  (pesepByap TpOMBIBHBIX BOM), Jajee
KaHAJIM3aMOHHBIMA HACOCAMM MEPEKAUMBAIOTCS B KOJUIEKTOP U MOMNAJAI0T HA OYUCTKY

Ha OYHCTHBIC COOPYKCHUAX KaHAJIU3allhH.

5.2. Mepbl 0 NpeIOTBPALICHMI) BPEIHOT0 BO3ACHCTBUS HA OKPYKAIOUIYI0
cpeay NpH peaju3alii MEpPONPUATHH MO CHAOKEHUI0O M XPAHEHHI0 XUMHMYECKHUX

pe€areuToB, MHCII0JIb3YyEMbIX B BOJAOIIOATOTOBKE

BOI[OHOI[FOTOBK& XO0JIOAHOI'O U IropAa4cro BOI[OCHa6)I(eHI/IH B HACCJICHHOM ITYHKTC

OTCYTCTBYET.
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6.0IIEHKA OB bEMOB KAIIUTAJIBHBIX BJIOKEHWI B
CTPOUTEJIBCTBO, PEKOHCTPYKIHNIO U MOAEPHU3ALINIO

BOJAOCHAOKEeHHU.

BOJIOCHA0XKEHUS MpeJIcTaBlIeHa B Ta0I. 6.1.

OBBEKTOB HEHTPA/IN30BAHHbBIX CUCTEM BOAOCHABKEHU L.

6.1.0l.leHKy CTOMMOCTH OCHOBHBIX MepOHpI/ISITI/Iﬁ mo peajam3almm CXEMbl

OpI/IeHTI/IpOBO‘-IHaH CTOMMOCTH OCHOBHBIX MCpOHpI/IﬂTI/Iﬁ 10 pcain3alnn CXCMbI

Tabmuna 6.1
CTOoMMOCTH MEPONIPHUSATHIA 110 PeaTu3anMU CXeMbl BOJOCHAOKECHUS
OpueHTupoBo
N YHBI 00bEM
Ne HaumeHoBaHHMe MEpOTIPUATHIA .
WHBECTULIUH
THIC. pYO.
1 2 3
CTpouTenbCTBO BOJOIIPOBO/IA JIJISl TEXHOJIOTUYECKOTO IIPUCOCTMHEHUS
1 N 1260
abonenToB 110 yi. KOOuneitnas (420 m)
CTpouTensCTBO BOJIOIIPOBO/IA JIJISl TEXHOJIOTUYECKOTO IIPUCOCTMHEHUS
2 1659
abonenToB 110 yi. JIyrosas (553 m)
3 | CrpouTenbCTBO BOJIOMPOBO/IA ISl TEXHOJIOTHYECKOTO TIPUCOCMHEHUS
. 2799
abonenToB 110 yi. T. bubunoit (933 m)
4 | CTpouTenbCTBO BOAONPOBOAA Il TEXHOJIOTHUECKOTO MPUCOESTUHEHUS 2992
aboHeHToB 110 ya. CtpoutenbHas (764 M)
5 | CrpouTenbCTBO BOJIOMPOBO/IA IS TEXHOJIOTHYECKOTO TIPUCOSAMHEHUS 5478
aboHeHTOB 110 yi. ['paxnanckas (826 m)
6 | CrpouTenbCTBO BOJIOMPOBO/IA ISl TEXHOJIOTHYECKOTO TIPUCOSAMHEHUS 2250
aboneHToB 110 yi1. Pabouas (750 m)
7 | CrpouTensCTBO BOJIOMPOBOA IS TEXHOJIOTHYECKOTO MPUCOSTUHEHUS 2505
aboneHToB 110 yi1. CapaHckas (865 m)
8 | CrpouTenbCTBO BOIOMPOBO/IA IS TEXHOJIOTHYECKOTO TIPUCOCTMHEHUS
6 024
abonenToB 1o yi. 3enenas (1, 2, 3, 4 u llentpanpnasn) (2 008 m)

6.2.01eHKY BeJUYHMHbI HEOOXOAUMBIX KANUTAIbHBIX

BJOXKCHUH B

CTPOUTEJIBCTBO W PEKOHCTPYKUHMI0 O0OBEKTOB HEHTPAJIN30BAHHBIX CHCTEM

BOJAOCHAOKEeHUS.

BOJIOCHA0XKEHUSI HE TTAHUPYETCS

PGKOHCTPYKI_II/IH hn CTPOUTCIILCTBO 00BEKTOB HCHTPAJIN30BAHHBIX CHCTCM
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7.AEJEBBIE IIOKA3ATEJIA PASBUTUS HEHTPAJIN30BAHHbBIX
CUCTEM BOJOCHABXEHUA.

Pa3paboTtka cxembl BojgocHaOxkeHHs mocenka KoMcoMonbekuii moapa3ymMeBaeT B
ceOe yIydlIeHHe CIASAYIOUINX TOKa3aTele

1) mokaszarenu KauyecTBa BOJIbI,

2) TOKa3aTeNW HAIEKHOCTH U  OecnepeOOMHOCTH  BOJOCHAOXKEHUS U
BOJ/IOOTBEICHUS;

3) mokasareyy KauecTBa 00CITyKUBaHUs A0OHEHTOB;

4) nmoxazarenay OYUCTKHU CTOUHBIX BOJ;

5) mnoka3zarenu 3((PEKTUBHOCTU MCIIOJIB30BAHUSI PECYPCOB, B TOM YHCIIE
COKpaIleHHUs] TIOTEepPh BOJBI (TEIJIOBOM SHEPTUU B COCTaBE TOpsiued BOABI) TpU

TPAaHCIIOPTHUPOBKC,
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8.9JIEKTPOHHASA MOJAEJb CUCTEM BOAOCHABKXEHUA U (MJIN)
BOJOOTBEJAEHUSA PABPABATBIBAEMASA IS 'OPOACKOI'O
IHHOCEJIEHUA

Hacrosiee pykoBOACTBO COCTABIICHO JJII 03HAKOMIICHHUSI IOJIb30BaTENS CO BCEMU
byHKIUSAME, U HacTpoiikaMu reonHpopmarmonnoit cucremsl Zulu (F'NC Zulu).

PykoBOICTBO NpenHa3sHAYeHO IS CIEHUAIMCTA, UMEIOIIETO 3HAHUSA U OCHOBHBIC
HaBBIKH paboThl ¢ OBM.

B cBsa3u ¢ Tem, dro cuctema Zulu MOCTOSHHO COBEPIIEHCTBYETCS, JTaHHOE
ONMKMCAHNE MOKET OBITh HETMOJIHBIM WJIA B OTJEIBHBIX MMYHKTAX PACXOAUTHCS C TEM, UTO
II0JIB30BATENIb BHUJIUT HAa JKpaHe. B 3TOM ciydae pEeKOMEHIYETCS NMPOCMAaTpPUBATh
COpPaBKy MO BBIOPAHHOM KOMAaHJIE HEMOCPEACTBEHHO B CHUCTEME (HaXaThb KHOIIKY
CrpaBka BbIOpaHHOTO Jnuajnora uiau B MeHio CrpaBka BeIOpaTh MyHKT CrpaBka IO

Zulu).

8.1 Kparkoe u3inoxeHue OCHOBHOI YaCTH JOKYMEHTA

B OCHOBHOW 4YacTh [OKyYMEHTa NPHUBEIACHBI CBEICHHUS O Ha3HAYECHUH,
BO3MOXXHOCTSIX, YCJIOBUM TPUMEHEHHUS U OpraHU3alluu JaHHBIX cUCTeMBI. J[J1g yio0cTBa
paboThl PYKOBOJICTBO MOAEJIICHO Ha paslenbl U Mojapaslenbl. B pasmenax, KOTopbie
ONHUCBHIBAIOT  BO3MOXHOCTHM  CUCTEMbl NIPUBEJICHBl NPAKTUUYECKUE IPUMEPHI,
MO3BOJISIFONIME JTYUIlIe MTOHATh U OCBOUTH MPEICTABICHHYIO HH(POPMAITHUIO.

Jns  3akperuieHusT maTepuaia IO0Jb30BaTENl0 PEKOMEHAYETCS MpojenaTh

IIPE/ICTAaBIICHHbIE IPUMEPBI CAMOCTOSATEIBHO.

8.2 O003HaueHe 1 HAUMEHOBAHUE CUCTEMbI

HaunmenoBanne cuctembl - «['eoundopmarmonnas cucrema Zulu 7.0».

O6o3Hauenue - «Zulu 7.0».
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8.3 SI3bIKku MpPOrpaMMHUPOBAHNSl, HA KOTOPBIX HANMCAHA CHCTEMa

['eoundopmanmonnas cucrema Zulu 7.0 HanucaHa Ha sI3bIKEe MPOTPAMMUPOBAHUS

Visual C++.

8.4 HaznayeHnue cCMCTEMBbI

['conndopmarmontas cucteMa Zulu mnpeaHasHadeHa Il pPeAaKTUPOBAHHS U
pazpabotkn [MIC mnpunmoxkeHuii, TpeOYIOMMX BH3yalInU3aIlldd TPOCTPAHCTBEHHBIX
JTAHHBIX B BEKTOPHOM M PAcTPOBOM BHJIC, aHAJIM3a MX TOIMOJOTHMM W HUX CBSI3H C
CEeMaHTHYCCKUMHU 0a3aMU JTaHHBIX.

C nomompio Zulu MOXHO cO3/1aBaTh BCEBO3MOXKHBIE KapThl, IJIAHBI U CXEMBI,
BKJIFOYAs IUIaHBI U CXE€Mbl HH)KCHEPHBIX CeTel ¢ MOJIEPIKKON UX TOMOJIOTHH, paboTaTh

C pacCTpaMu, HUCIIOJIBL30BAaTh AAHHBLIC W IIOJIY4YaTb JAHHBLIC W3 PA3JIMYHBIX MCTOYHHKOB

BDE, ODBC u ADO.

8.5 Bo3MOKHOCTH CHCTEMBbI

Cucrema npeaocTaBieT LIUPOKUE BO3MOKHOCTH:

Co3znaBath KapThl MECTHOCTH B PAa3JIMUHBIX T€OrpapUUeCcKuX CUCTEMAX KOOPIUHAT
U KapTorpaMyeckux MpPOEKIHSIX, OTOOpaKkaTh BEKTOPHbIE rpadUyuecKre JaHHBIE CO
CriakhBaHUEM H 0€3;

OcyiecTBisATh 00paboTKy pacTpoBbIX n300pakenuii popmaroB BMP, TIFF, PCX,
JPG, GIF, PNG npu nomMo1u BCTpOEHHOr0 rpauyeckoro peaakTopa;

[Tonb30BaThCSA TaHHBIMU C CEPBEPOB, MOACPKUBAIONIMX crienuukanuio WMS
(Web Map Service);

C moMONIBI0 CO3/1aBa€MbIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OWHAPHBIM
dbopmaTtoM, 00eCTIeUNBAIOIINM BBICOKYIO CKOPOCTh paOOThI, BEKTOPU30BATH PACTPOBHIE

U300paKEeHNUS;
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[Ipy BekTOpHW3alMU WUCIIOJB30BATh KaK MPUMHUTUBHBICE OOBEKTHI (CUMBOJIBHBIC,
TEKCTOBBIC, JIMHCHHBIC, IUIOMAHBIC) TaK W THUIIOBBIE OOBEKTHI, OMHCHIBAEMBIC
CaMOCTOATENLHO B CTPYKTYpE CIIOS;

PaGoTaTth ¢ ceMaHTHUYECKMMH AAaHHBIMH, IMOJKIIOUYAEMBIMU K CJIOI0 U3 BHEITHUX
ucrtounukoB BDE, ODBC unu ADO uepe3 onucarenu 6a3 JaHHBIX (IIOJIy4aTh TaHHbBIE
MoxkHO U3 Tabaun Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE u npyrux ucrounukos ODBC uiu ADO);

BoInonHATh 3anpockl K 0a3aM JaHHBIX ¢ OTOOpa)KEHHWEM pPEe3yJIbTaTOB Ha KapTe
(mouck ompenereHHOW WHGOPMAIMN, HAXOXIACHUE CYMMBbI, MaKCHUMAaJIbHOTO,
MUHHAMAJIGHOTO 3HAYEHUS, U T.]I.);

BBITIONHATE TPOCTPAHCTBEHHBIE 3aMIPOCHI IO 00BEKTaM KapThl B COOTBETCTBUH CO
cnenudukanusamu OGC;

CoznaBatb MoJIeb pelibeda MECTHOCTH M CTPOUTH Ha €€ OCHOBE M30JIMHUU, 30HbI
3aTOIUICHUS IPODUIIN U pacTphl peibeda, pacCUUTHIBATH IUIOMIAAN U 00bEMBI;

DKCHOPTUPOBATh JTaHHBIE W3 CEMAaHTUUYECKOW 0asbl WJIM PE3yNbTaThl 3ampoca B
anekTpoHHyto Tabmuity Microsoft Excel wiu crpanuiy HTML;

[IporpaMMHO WM TI0 CEMAaHTHYECKHMM JIaHHBIM CO37aBaTh TEMaTHYCCKUC
pPacKpacku, ¢ TOMOIIBIO KOTOPBIX MEHSETCS CTUIIh OTOOPaKEHUS 0OHEKTOB;

BoeIiBOIUTE 117151 BceX OOBEKTOB CIIOSI HAMIMCH WJIM OMPKHU, TEKCT HAJIUCH MOXKET
KaK OpaTbCs U3 CEMAaHTUYECKOM 0a3bl JaHHBIX, TaK U TIEPEONPEACIISITHCS POTPAMMHO;

OtoOpaxaTh 00BEKTHI cnosi B  (opmare rmceBao-SD  mo3BostomeM
BHU3YaJIN3UPOBATHCS OTHOCHTEIIBHBIE BHICOTHI OOBEKTOB (HAIIPUMED, BBICOTHI 3/IaHUN );

CoznaBath 1 UCMOJIH30BATh OMOJIMOTEKY TpapUUIECKUX JIEMEHTOB CUCTEM TEIIO-
BOJIO-TIAPO-Ta30-3JIEKTPOCHAOKECHHS ¥ PEKUMOB UX (PYHKITMOHUPOBAHUS,

Co3maBaTh pacyeTHBIE CXEMbl WHKEHEPHBIX KOMMYHHKAITUH C aBTOMATHYCCKUM
dbopMHpOBaHUEM TOTIOJIOTHH CETH U COOTBETCTBYIOIINX 0a3 JaHHBIX;

W3MeHSTh TOMOIOTHIO CeTEH U PEKUMBI PAOOTHI €€ IJICMEHTOB;
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Pemare  Tomomormueckue  3amaud  (M3MEHEHHE  COCTOSHHMS  OOBEKTOB
(mepeKII0YeHHMs] ), MOMCK OTKIIFOYAIOIINX YCTPOMUCTB, MOMCK KpaTyallIuX IyTeH, TOUCK
CBSI3aHHBIX OOBEKTOB, IOUCK KOJIEILL);

PemaTe TpaHCIOPTHBIE 3a/1a4M C YYETOM MPABUII JOPOKHOTO JIBHIKECHHS,;

Jliia ObICTpOro mepeMenieHysl B Hy’)KHOE MECTO KapThl YCTaHABIIMBATH 3aKJIaJKH
(3aKazKka Ha TOYKY HAa MECTHOCTHU C OIPEAEJCHHBIM MAaclITaboM OTOOpa)keHUs, U
3aKJIaJIKa Ha OTpeAeNICHHBIA OOBEKT €104 (BechbMa y1I00HO, €CITH OOBEKT - IBIKYIIUNCS
o KapTte));

C mnoMoIbI0 TPOEKTOB pPACKpBIBATh CTPYKTYPY TOIO WM HHOTO OOBEKTA,
M300paKEHHOI0 Ha KAPTE CXEMaTUYHO;

- Co3/1aBaTh MaKeThl N€YaTH;

NmnoptupoBate rpaduueckue manHsle U3 Maplnfo (MIF/MID), AutoCAD
Release 12 (DXF) u ArcView (SHP);

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

- Co3naBath Makpochl Ha si3bikax VB Script unu Java Script;

- OCylIeCTBIATh MPOrPaMMHBIN JOCTYH K JAHHBIM Yepe3 OOBEKTHYIO MOJENb IS
HaIMCaHMsI COOCTBEHHBIX KOHBEPTEPOB;

- Co3aBaTh COOCTBEHHBIC MPUIIOKEHUS, paboTaroliye moja ynpasienuem Zulu.

8.6 Onucanne 0OCHOBHBIX XapaKTEePUCTHK H 0COOEHHOCTEH CHCTEMbI

[MC Zulu umeeTr MHOTOJOKYMEHTHBIN HHTEp(dENC, CXOXKUN C MPOIyKTaMU
cemerictBa Microsoft Office, uTo m03BOISET MOJIH30BATENIO JIETKO OCBOUTHCS C pabOTON
B CHCTEME.

OnHOI U3 OCHOBHBIX 0COOCHHOCTEH Zulu siBNIsieTCsS BBICOKAst CKOPOCTH paOOTHI.

CHUCTEMa COYETaeT COBPEMEHHBIM YPOBEHb BO3MOXHOCTEH C OBICTPOTOID HX
ucnionHenusi. Tpebosanusi cuctembl Zulu x IIK coBmamaior ¢ TpebGoBaHusMU

OTEPAIMOHHON CHCTEMBI, HA KOTOPOW OHA BBITIOJIHSIECTCS.
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[Tomumo 3TOTO, ZUulu UMEET BO3MOKHOCTH OPTaHU30BBIBATH TaK HA3bIBAEMbIE CJIOU
B mamsTH (tracking layers). 3To ciou, Bce 00BEKTHI KOTOPBIX CO3IaHBI B OTIEPATUBHON
naMaTd, He TPeOYIOT AMCKOBOTO IPOCTPAHCTBA, OTOOpAX)arTCd M HW3MEHSIOTCS
Ype3BhIYATHO OBICTPO, UTO MO3BOJISIET J€TATh C UX UCIIOJIb30BAHUEM aHMMHUPOBAHHbBIE
KapThl - HAIIPUMEP, OTOOpaXKaTh JIBHXKYIIHECS OOBEKTHI WM JIAHHBIE TEIIEMETPUU.

Hapsiny ¢ oObruabiM s ['TUC pasnenenneM oOBEKTOB Ha KOHTYPHI, JIOMaHbIE,
MOJUKOHTYPHI, MOJU-JIOMaHble, Zulu moaaepKuBaeT JIMHEHHO-Y3JI0BYIO TOMOJIOTHIO,
YTO MO3BOJIIET BMECTE C MPOYMMHU NMPOCTPAHCTBEHHBIMU JTAHHBIMU (YJIHIIBL, IOMA, PEKU,
paiioHbl, 03epa W MPOY.) MOJEIHPOBATh U WHXKEHEepHbIe ceTh. CUcTemMa MO3BOJISET
cO3/1aBaTh Ki1accuuirpyeMbie 00BEKThI, UMEIOIINE HECKOIBKO PEKUMOB (COCTOSIHHIA),
KaXJ0€ M3 KOTOPBbIX (COCTOSHMI) HMMEET CBOM CTWUJIb OTOOpakeHus. BBon cereit
MPOM3BOJAUTCS C ABTOMATHMYECKMM KOJUpOBaHWEM Tomojoruu. HapucoBanHas Ha
JKpaHe CeTh Cpa3y CTAHOBUTCS TOTOBOW JJii TONOJIOTMYECKOTO aHaiau3a. ITO
WCKIIIOYAeT JUIMTENIbHBIA U HYIHBIA ATal 3aHEeCeHUs] MH(POPMAIMU O CBS3SIX MEXKIY
00beKTaMH, Jia elle U B TAOJUYHOM BHUJIE (KaK ATO JIEJIAJIOCh B MPOIIOM BEKE).

Zulu uMeeT OTKPBITYIO apXUTEKTYpy, CUCTeMa CIUIAHUPOBAaHA JUIsl PaCIIMPEHUS
kak mnporpamMmamu  OOO IlomurepM, Tak W NPOrpaMMaMH  ITOJIb30BATENIEH.
Apxutektypa plugins (IONOJHUTEIbHBIE BCTpPAaMBAaEMble MOJMIYJIH) TO3BOJIAET
ucnonb3oBath Zulu kak ['MC-mnardopmy (wnm ['MC-cpeny) mnst paboTel Apyrux
NPUIIOKEHUH, KaK 3TO CAEIAHO HaMU )K€ B TEIUIOBBIX M BOJIOMPOBOIHBIX pacueTax.

OO0bekTHass Mojenb Zulu OTKpbITa JUIsi  paCIIUPEHUS  MPHIOKEHUSIMU
nosib3oBaTenst uyepe3 MexanusM  COM. Zulu npenoctaBiasieT  BO3MOXHOCTb
UCTIONb30BaTh W PACHIUPATh CBOIO (DYHKIIMOHATBHOCTH JIBYMSI CIOCOOAMH - 3TO
HalMcaHue MOJyJiel paciupenusi cuctembl (plugins) wim ucnosb3oBanue ActiveX
KOMIIOHEHTOB B CBOMX TOTOBBIX MPHIOKECHUSIX.

['MC Zulu no3BossieT pacimpsTh CBOIO (PYHKIIMOHAIBHOCTh ITyTEM MOIKIIOYSHUS
K CHCTEME JIOTIOJIHUTEIBHBIX MoyJei - plug-ins. Momynu pactmpenus: co3atTcs B
Busie ActiveX DLL ¢ ucnons3oBanuem 000 cpebl pa3pabOTKu, MO3BOJISIONICH HX

co3nasath (Visual C++, Visual Basic, Delphi, C++Builder u T.1.).
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8.7 Orpanunyenus 00J1acTH NPUMEHEHUS CHCTEMbI

OFpaHI/I‘IeHHﬁ B 00J1acTH MMPUMCHCHHUA CUCTCMbI HCT.

8.7.1 BzaumopaeicTrBue ¢ JPyruMH NporpaMmMamMu

['MC Zulu no3BoisieT UMIIOPTUPOBATH JAHHBIE U3 TaKUX IporpaMm kak Maplnfo,
AutoCAD Release 12, ArcView. B pe3ynbrare umnopra 0yyT MoJIy4eHbl BEKTOPHBIE
CJIOU C TOTOBBIMH OOBEKTAMHU, IIPY 3TOM BCE XapaKTEPUCTUKU, TAKUE KAK MACILTA0, I[BET
u 1p. OyayT coxpanensl. Eciu k o0bekTam B 0OMeHHOM dopMaTe Oblia MpHUKperieHa
0a3a JaHHBIX, TO OHA TaK K€ UMIIOPTUpYyeTCs B Zulu.

[Tomumo ummoprta Zulu uMeeT BO3MOKHOCTh 3KCIIOPTa rpaUUecKuX AaHHBIX B
takue nporpamMmbl kak Maplnfo, AutoCAD Release 12 u ArcView. Oxcnopt
CEMaHTUYECKUX JaHHBIX BO3MOXKEH B AJIEKTpOHHYI0 Tabmuily Microsoft Excel nmm
crtpanuy HTML.

B cucreme Zulu Taxxe moryt 6e3 npeoOpa3oBaHMs HCIOIb30BAThCS OMUCATENN

pacTpoBbIx 00BeKTOB B (hopmaTax Maplnfo u OziExplorer.

8.8 YcioBusi npuMeHeHns CHCTEMBbI

8.8.1 CBegeHuss 0 TeXHHYECKHX ¥  IPOrPaMMHBIX  CpeACTBAaX,

oﬁecneanamumx BbINNOJIHECHHEC CUCTEMBI

Jns  nonHO(YHKIIMOHANBHOM  pabOThl  CHCTEMBI  KOMIBIOTEp  JOJDKEH
YAOBIJICTBOPATH CIICAYIOINUM CUCTCMHBIM Tpe60BaHI/I$IMI

[Iporneccop Pentium 11 u BoiiIE.

Bos3MmoxxHubie OIICPpAlIlMOHHBLIC CUCTCMBI:

Windows 2000;

Windows XP;

Windows 7;

Windows Server 2003;

Windows Vista;
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Windows Server 2008.
He menee 128 M0 onepaTUBHOI namsTH;

He menee 200 M6 cB06OTHOTO TUCKOBOT'O MPOCTPAHCTBA.

8.9 OcHOBHBIE MOHATHSA U ONpeIeTeHUs

8.9.1 IIpeacrasienune ungpopmannu

I'eoundopmanmonnass cucrema (I'MC) - wuHdbopmanMoHHas  cuUCTeMa,
obOecrieunBaromiasi cobop, xpaHeHHe, o0O0pabOTKy, MJOCTym, OTOOpakeHHe U
pacrpocTpaHeHue TPOCTPAHCTBEHHO-KOOPIUHUPOBAHHBIX TAHHBIX.

['MC conmepXuT qaHHBIE O MPOCTPAHCTBEHHBIX 00BEKTaX B popMe MX IUDPOBBIX
MPECTaBICHUN (BEKTOPHBIX, PACTPOBBIX), BKJIIOYAET COOTBETCTBYIOIIWH 3aJadam
HaOop (yHKIMOHAIBHBIX BO3MOXHOCTeH ['MIC, B KOTOpBIX peaau3yloTcs olepaluu
TeOMH(POPMAIMOHHBIX TEXHOJIOTHH, TOIIEPKUBACTCS ammapaTHBIM, MPOTPAaMMHBIM,
MH()OPMAIMOHHBIM 00ECIIEUEHHUEM.

['MC Zulu xpanut aBa tumna uHGopManuu — rpapuuecKyro U CEMaHTUYECKYIO.

CtpykTypHas cxemMa MpeAcTaBlIeHUs] HHPOpMaluy U300pakeHa Ha PUCYHKE HUXKE.

MC Zulu
T ]
| | |
Mpacduveckan m'f | Cemantuveckan

Lt L)
basa gaHHbix |\ | ‘ Basa aaHHbIX

I

Epanur [;lt't*n {ECKENE
. HOAMMT ONUCaupe
itouhyTM ohhextne \
EEAWA0M0 0DbexTa &

KOOPAWHATH, UBBT W

CTWSE ANA ELIBOA S KA

IPIN

3 CEAZAMHLX

# Tabany
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['padmueckune mannpie — 3T0 HAOOP rpadUIECKUX CIOEB CUCTEMEI. [ 'padudeckuii
CJION TIpeICTaBIIsIeT COO0M COBOKYITHOCTh MPOCTPAHCTBEHHBIX O0BEKTOB, OTHOCSIITUXCS
K OJIHOM TeME B Mpejienax HEKOTOPOH TEPPUTOPUHU U B CUCTEME KOOPAUHAT, OOIIUX JIJIst
Habopa CJI0eB.

CeMaHTHUECKHE JIaHHBIE TMPEACTABISIIOT COOOM omHcaHue MO OO0bEeKTaM
rpaduueckoit 6a3pl. MHpopmanus B ceMaHTHYECKYlO0 0a3y JaHHBIX 3aHOCUTCS
nonp3oBareneM. CemanTuyeckas 0a3za JaHHBIX MPEACTaBIsAeT co0oil Habop Tabuu,
MH(OPMAIMOHHO CBSI3aHHBIX JApYT ¢ ApyroMm. OaHa W3 Tabiuil A0KHA 00s13aTeIbHO
COJZIepKaTh MOJIE CBS3U C KapTou (10 yMOJI4aHUIO 3TO mojie Ha3biBaeTcsa SYS), T.e. TO
noJjie, B KOTOpoe 3aHocsATCA KitoueBble 3HaueHus (ID) rpaduueckux 0ObEKTOB.

Hampumep, mist cnost «31aHus» cUCTeMa XpaHUT B rpaduueckoil 0aze JaHHBIX
UH(OPMAITHIO 10 KaXKIOMY 00BEKTY (KOOPIMHATHI KKIOTO KOHTYPA, IIBET JIMHHUH JIJIS
KOKJOTO KOHTYpa, IBET W CTWUJIb 3aJUBKH, a TaKKe KakJbld OOBEKT CJIOS MMEEeT
YHUKaJIbHBIN Ki1F0d — ID).

Jns onucanusi o0BEKTOB rpaduyeckol 0a3bl MaHHBIX (HAMpUMEpP, JIOMOB)
co3JaeTcsl ceMaHTHueckas 0a3a JaHHBIX, B KOTOPYIO 3aHOCUTCS HHGOpMAIUs IO
KaXJI0MY JIOMY: aJIp€C, HOMEpP I0Ma, THIM JOMa U T.II. J[Jisi CBA3U CEMAaHTHYECKOU U
rpaduyeckoi 0a3 JaHHBIX OJHO M3 TOJICH CEMaHTHYECKOW 0a3bl JTaHHBIX COICPIKUT
KJTIt04 00beKTa rpaduyeckoi 6a3bl, K KOTOPOMY OTHOCHUTCS OJTHA WJIM HECKOJIBKO CTPOK
cemaHTu4eckoil 6a3bl. [Ipu 3ToM rpaduyeckas u cemanTuueckas 0a3bl JTaHHBIX MOTYT
HAXOJIUTHCA B Pa3HBIX KAaTaJOTax, HA Pa3HBIX JUCKAX W JaXKe Ha Pa3HBIX KOMITbIOTEPAX

(cepBepe U JTOKAJIIbHOM KOMITBIOTEPE).

Mpachweckar Gasa panHLIX Cenmanrnieckan Gasa AaHHbIx
. 3

, ) B il B -y BN

1
111 Tewguss sance Japoc bass | Orper

Mo Ko

5

—— 1D = 65528

Pucynok 8.2. I[Ipumep B3aumoaeiicTBUSI CEMAHTHUYECKOW U rpaduveckoii 0a3

JaHHBIX
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8.10 Ciaon

Croi1 - COBOKYITHOCTb IMTPOCTPAHCTBEHHBIX 0OBEKTOB, OTHOCSIINXCS K OJHOU TeMe
(k1accy 00BEKTOB) B IIpeiesiax HEKOTOPO TEPPUTOPHH U B CUCTEME KOOPIUHAT, OOTIIHNX
JuTst Habopa cioeB. [locnoliHoe 1t MHOTOCIIONHOE MPEACTaBICHHE ABISIETCS Hanboiee
pacrpoCTpaHEHHBIM CITOCOOOM OPTraHU3alMK MPOCTPAHCTBEHHBIX JAHHBIX B MOCIONHO-
opranuzoBanHbix [ MIC.

Crnolt siBNIIETCS OCHOBHOM WH(pOpMaIMOHHON eauHule cuctembl Zulu. Croun
MpeIHA3HAYCHBI JJIS XpaHCHUS rpadudecKuX 00beKTOB. BHYTpH ClTost KaKIblii OOBEKT
uMeeT uaeHTUGUKaTop (KJI0Y), ero Takke HazbiBaroT ID oObekTa.

Unentudukarop (ID) - yHukaibHbIN (B pejenax cjaosi) HOMep, IPUIMHChIBAEMbIN
MPOCTPAHCTBEHHOMY OOBEKTY CJIOS, IPUCBAUBATHLCSI aBTOMATUUECKH, CITY>KUT JIJISl CBSI3U

HOBHHHOHHOﬁ 151 HGHOBHHHOHHOﬁ 9aCTH ITPOCTPAHCTBCHHBIX JAHHBIX.

8.10.1 TunsI c10eB

[To cnocoOy xpaHeHus rpaduueckoil MHGOPMaLUU CYLIECTBYIOT CIEIYIOIINE
CJIOU:

- BEKTOPHBIE;

- PacTpoOBBHIE;

- ciiou penbeda;

- CJIOM C CEpPBEPOB.

BekTopHslii cion

BekTopHbIi ClIol MOXKET coiepkKaTh: TOUEUHbIC (TUKTOrPAMMBbI MJIH «CUMBOJIBI» ),
TEKCTOBbIE, JINHEWHbIE (JIMHUU, TOJUIMHUM), TIOMAIHbIE (KOHTYPbI, MOJUKOHTYPHI)
00bekThl (Pucynok 4.3).

Kpome Toro, B BekTOpHOM cjoe Trpaduyeckue OOBEKTHl HE3aBUCUMO OT HX
rpaduyuecKkoro Tumna JeasTcs Ha ABE PA3HOBHUIHOCTH: MPOCThIEe rpaduyeckre 00beKThl
(MpUMUTHBBI) U TUTIOBBIE (KJIaccu(puIpoBaHHbIe) rpaduuecKue OObEKTHI.

[Ipocthie Tpaduueckre 0OBEKTHI COACPIKAT BCE aTPHOYThI OTOOPAKEHUSI BHYTPHU

ce0s. TumoBble rpaduyeckue OOBEKTHI COJAEPXKAT JHIIb CChUIKY Ha THUIOBYIO
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CTPYKTYpPY, KOTOpas W ompeneinser rpadudecKuil THI, aTpuOyTHl OTOOpaKCHHS U
TEKyIllee COCTOSHHE OObeKTa (Takue OOBEKTHl, KaK MPaBHIO, HCIOJB3YIOT TMpHU

HAHECEHUHU MHKEHEPHBIX CETeH).

Pucynok 8.3. Kapra ¢ 3arpy:xeHHbIMH BEeKTOPHBIMH CJIOSIMH

[IpocTeie Tpaduieckre 0OBEKTHI MOTYT OBITh CBSI3aHBI C OJTHOM CEeMaHTHYECKOU
0a30l JaHHBIX, OOIIEH /U1 Bcero ciios. TumnoBsie rpaduueckue 0OBEKTHI CBSI3BIBAIOTCS
TOJIBKO C CEMaHTHYECKOI 0a30i CBOEro THIIA.

Kaxxaplii c0il MOXXKET MMETh CBOIO OHMOJIMOTEKY CHUMBOJIOB JUISI OTOOpaKCHUS
TOYEUYHBIX 00bEKTOB. CUMBOJI IIPEACTABISAECT COOOM rpynmny rpauuecKux MpuMUTUBOB
(JIMHUH, TTIOJMTOHOB, OKPY>KHOCTEH, TEKCTa), UMEIOIIIUX CBOM CTHIIb, IIBET U T.11. Kaxkmas
Takas rpyInmna uMeeT TOYKY MPUBSI3KKM U yroj MOBOPOTa BCEH TPYIIBI BOKPYT 3TOM
touku. Kpome Toro, CiMBOJI MOXKET UMETH MOJIb30BaTEILCKOE Ha3BAHUE.

Kaxxiplii BEKTOPHBIN CIIOM MMEET OMOJIMOTEKY CTHIICH 3aJWBOK JUIS IUIOIIATHBIX
OOBEKTOB M CTHJICH JUIS JIMHEHHBIX O0OBEKTOB.

Kaxaplii BEKTOPHBIM CJIOM MOXKET HMETh COOCTBEHHYIO OMOJIHMOTEKY THIIOB
00BbekTOB. KakIpIi THI ONKMCHIBACT IJIOIIATHOM, TUHEHHBIN MM CHMBOJILHBIM THITOBOM
rpaduueckuii 0OBEKT, UMEET IMOJIb30BATEIHCKOE HAa3BAHUE W MOXKET ObITh CBSI3aH C

COOCTBEHHON CEMAHTHYECKOU 0a301 JaHHBIX.
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Kaxzaplii Tunm oObeKTa MOXKET HMETh HECKOJIBKO PEXHMOB, KOTOPHIE HMEIOT
M0JIb30BATENBCKOE HA3BaHUE, U 33JAI0T PA3JIMYHbBIE CIIOCOOBI OTOOPAKEHUS TUIIOBOTO
00BeKTa.

TunoBoi rpaduueckuii 0OBEKT MPUHAICKUT K OTHOMY U3 TUIIOB B OHMOIMOTEKE
TUIIOBBIX OOBEKTOB BEKTOPHOTO CJIOSI U HAXOAUTCS B OTHOM M3 PEKUMOB JIAaHHOTO THIIA.
OTtoOpaxeHne 00beKTa 3aBUCUT OT TOTO, KaK OTOOpakaeTcsl TEKYIIUA peKUM 00bEeKTa
JTAHHOT'O THIIA.

TunoBoil CUMBOJIBHBIN OOBEKT ONPEAEISIETCS] HA MECTHOCTH KOOPAMHATON TOUYKU
npuBs3ky (X,Y) ¥ yriioM MOBOpOTa CUMBOJIa BOKPYT TOUKH MPUBS3KHU. Kaxaplil pexxum
CBSI3aH C OJIHMM U3 CUMBOJIOB OMOJIMOTEKH CUMBOJIOB. JJIs pellieHus pa3aIuvHbIX 3a1a4,
CBSI3aHHBIX C MH)XEHEPHBIMH CETSAMM, CHUMBOJIbBHBIII OOBEKT MOXET HUMETh
JOTIOJTHUTENbHBIA TMPU3HAK, KOHKPETHU3UPYIOMIMM HAa3HAYEHUE THMA: HCTOYHUK,
noTpeOUTENb, OTCEKAIOUIEE YCTPOMNCTBO MM MPOCTO Y3€Il.

TunoBoil TUHEHHBIN OOBEKT MpeacTaBisieT co0oil momanyro. Kaxapiii pexxum
JuHerHoro oobekTa umeet cBoil BeT (RGB), Tonmuny u ctuiib. TUNIOBON JTMHEHHBIM
OOBEKT MOKET 00jajaTh MPU3HAKOM TOTO, YTO JAHHBIM THUIl SABIISETCS YYaCTKOM.
Otnnune y4yacTKa OT MPOCTOM JIOMAHOM COCTOMT B TOM, YTO HA4aja0 M KOHEI[ TAKOM
JIOMaHOW 00S3aTEBHO JOKHBI OBITH CBS3aHBI C TUTIOBHIMU CUMBOJIBHBIMU OOBEKTAMH,
T.€. HAUMHATHCSI CHMBOJIbHBIM OOBEKTOM U 3aKaHUMBATHCS CUMBOJIBHBIM OOBEKTOM.

TunoBoil miIomEaAHOW O0BEKT MPEACTABISAET COO0M 3aMKHYTHIN KOHTYp. Kaxblii
pexum 00bekTa umeeT cBoil 11BeT (RGB), TonmuHy U CTUIL TUHUU KOHTYPA, a TaKKe
LBET U CTWJIb 3aJIMBKH BHYTPEHHEN 00JaCTH KOHTYpa.

[TogpoOHO cTpyKTypa cJliosi paccMmaTpuBaeTcs B pazjaene «BekTopHbIH
cioit/ CTpyKTypa Cclos.

['padrueckas 6a3za JaHHBIX MO KaXXIOMY M3 BbILIE OMMUCAHHBIX BEKTOPHBIX CIIOEB
MIPEICTABIIIET COOOM CEMENCTBO IBOMYHBIX (PailIOB, HAXOAIIUXCS B OJJHOM KaTajaore u

HMCIOIKUX OJHO MM U PA3HBIC PACHINPCHUA!
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Pacmupenue Onucanue daiia
b00 3aroJIOBOK rpaduaeckoi 0a3ul
b01 MeTpuiecKas UHPOpMaIus
b02 CTPYKTypa THIIOB U PEKUMOB CJIOS
b03, b04 OnOIIMOTEKA CUMBOJIOB
ZSX IIPOCTPAHCTBEHHBIN NHJIEKC
ZX WHICKCHBIN (hailil It CBSI3U C CEeMAHTUKON
h05 uH(pOopMaIus 0 MOAKIIOYEHHBIX K CIIOI0
CEMaHTHYECKUX 0a3ax JaHHBIX (MOKET OTCYTCTBOBATH)

Jnst  KaXIoro BEKTOPHOro Tpaduueckoro ciost 00s3aTeIbHO  JTOJDKHBI
cymectBoBath ainel ¢ pacmupenuem B00 u BO1, comepxkaniue MeTpUUECKYHO
uH(popmauio 00 00bEKTaxX CIIOS.

Nmst criost — 310 uMsl cemeiicTBa (aitiio cios. JJaHHOMY ceMeMcTBY (paitiioB ciios
JUIs ynoOcTBa paOOThl MOJIb30BATENS MPU CO3/IAHUM CJIOS CTaBUTCS B COOTBETCTBHE
TEeKCToBasi CcTpoka (Makcumym 40 CHMBOJIOB), HMEHyeMas MO0JIb30BaTEIbCKUM
Ha3BaHueM cJosi. Paboras B cucteMe, MOJb30BaTelb, B OCHOBHOM, OIEPUPYET
M0JIb30BaTEILCKUM Ha3BaHUEM CJIOS.

JInst  Kaxaoro Closi TakKe JOJDKEH CYIIeCTBOBATh WMHACKCHBIM (aiin ¢
pacuupenueM pl. B atom (aitne xpanutcs napopmaiiusi 0 pacrnoyioxKeHUH 0O0bEKTOB
CJIOSI B IPOCTPAHCTBE JIPYT OTHOCUTENBHO Apyra. JTa uHPpOpMaIus UCTIONb3YETCs NSt
YCKOpPEHHUsI 3aIllpOCOB, MPOCTPAHCTBEHHOTO aHajiu3a M BbIBOJA CJOS HAa 3KpaH. B
npoIiecce pelakTupoBaHus rpaduueckoil tHGOpMaIuU UHIESKCHBIN (aiiia 0OHOBIISIETCS
aBToMarndecku. CucTeMa TakKe UMEET BO3MOYKHOCTD MOJHON NEPEUHAEKCAIIUU CIOS
(cmoTpu pazaen Maaekcamus ciaos).

OCHOBHBIE OTIEpaIy CO CIOSIMU, COACPKAIIUMHU BEKTOPHBIE OOBEKTHI, ONTMCAHbBI B
pazneine Onepanuu ¢ BEKTOPHBIMU CIIOSIMH.

PacTtpossiii ciion

49



PactpoBbiM croem cuctembl Zulu MoXeT ObITh JIMOO OTAENbHBIA PacTPOBBIN
00BEKT, TUOO TPYIIa PACTPOBBIX OOBEKTOB.

[TonnepxxuBaemMblie (hopmMaThl pacTpoOB:

- BMP;

- TIFF;

- PCX;

- JPEG;

- GIF;

- PNG.

Pucynok 8.4. Ilpumep pacrpoBoro cjios

PactpoBeiii  00BeKT 3amaercs (aitiom u300pakeHUs U PUBHUYECKUMH
KOOpAMHATAMU Ha MECTHOCTH, COOTBETCTBYIOIIMMHU H300paKEHUIO, TaK HA3bIBAEMbIM
omnucareneM pactpoBoro ciosi. MHdbopmaius o pacTpoBbIX OOBEKTaX XPaHUTCS B
daiinax ¢ pacmmpenueM ZRS.

[logpoOHeil o0 3agaHMM PAcTPOBOTO CJIOS MOXKHO TMPOYUTATh B pasjelie
«PacTpoBblii cioii|3aganue pacTpoBOro 00bEKTay.

PacTtpoBas rpynna — 310 00beAMHEHNUE PACTPOBBIX 0OBEKTOB, paCCMaTPUBAEMBbIX
CUCTEMOM Kak oAuH oO0BbeKT. Eciu Heo0X0IMMO MOCTOSHHO padoTaTh C ABAALATHIO
pacTpoBBIMU OOBEKTaMU OJHOBPEMEHHO, TO MOXHO 3arpyXaTh JABaJALIaTh PaCTPOBBIX
CJIOEB 10 OJTHOMY PacTpoBOMY OOBEKTY B KaxkaoM. Ho mist ynobcTBa 3TH pacTpoBble
O00BEKTHl MOKHO OOBEIMHUTH B TPYINIy pacTpoBbIX 00bekTOB. Torma cucrema Oyaet

BOCIPUHMMATh 3TU JIBAJALATh PACTPOB KaK OAWH CJIOW. IIATh pacTpOBBIX Ipynm IO
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JBAJIaTh PAcTPOB B KaXKJIOM B CBOIO OYepelb MOXXHO OOBEOTUHUTH B OJHY U T.J.
HNudopmarius 0 pacTpoBbIX Tpynmnax XpaHuTcs B ¢aitnax c¢ pacmmpenueM ZRG. Otu
(haiisibl UMEIOT TIPOCTOM TEKCTOBBIM (popMaT: Ha KaKJI0U CTpoke dhaiisia 3amichIBaeTCs
uMs ¢aiiiaa pacTpoBOTO 00bEKTa WM UM (aiia Jpyroi pacTpoBoi rpynmsl. [Ipumep
daiina onucanus pacTpOBOro 0OHEKTA MOKET BBITIISJIETh TaK:

D:\PLAN\2430-A.ZGR

EATIFF\2430-01p.ZRS

EATIFF\2430-02p.ZRS

EATIFF\2430-05p.ZRS

EATIFF\2430-06p.ZRS

B sTOoM mpumepe rpyImma coaep:KUT 4eThIpe pacTpoBbix 00bekTa Maciitada 1:2000
C TpyOONpOBOAAMH, TMPO3PAYHO HAKIAJBIBAIOIIYIOCA HAa pacTpPOBYIO TPYIIY,
COJEpXKAIlyl0 IUIAaH MECTHOCTH TOM ke Tteppuropun. IlociaenoBaresbHOCTh
0TOOpaXeHUs PacTPOB IPU BBIBOJE HA KapTy COOTBETCTBYET UX MOCIEI0BATEIBHOCTH
B CIIMCKE PAaCTPOBOM T'PYIIIIHI.

PacTtpoBas rpynmna MoeT coJepKaTh IPOU3BOIBHOE YUCIIO PACTPOBBIX OOBEKTOB
WJIU BJIOKEHHBIX PACTPOBBIX TPy

Yucno pacTpoB B ClI0€ OTPaHMYEHO JIMIIb JUCKOBBIM HpocTpaHcTBOM (Zulu
CIPABJISIETCS C MOJIEM U3 HECKOJBKHUX THICSY PACTPOB).

[TogpoOHeit 0 pacTpoBBIX TPyIIaxX MOXKHO MPOYUTATh B paszjieie PacTpoBbiii
cioi|["pymnmupoBka pacTpoBbIx 00BeKTOB. Ciion penbeda

Mopnenu penbeda, nocTpoeHHbIE B cucTeMe Zulu XpaHsATCs B BUAE 0COOBIX CIIOEB.
B crnosx penbeda XpaHUTCS TPUAHTYISIUUOHHAS CETKA, NIl TOYEK BEPIIMH KOTOPOU
3aJjaHa BbICOTa HaJ| ypoBHeM Mops. Ciou ¢ cepBepoB 1o cnenudukanuu WMS

B cucremMe moMHMO pPacTpOBBIX M BEKTOPHBIX CIIOEB HMEETCS BO3MOKHOCTH
HCITIOJIB30BAaTh CJIOM C CEPBEPOB, MojAepKuBaromux crnenudukanuo WMS (Web Map

Service).
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8.11 I'eorpadguyeckasi MpoeKUMs U CUCTEMA KOOPAMHAT

PaboTa ¢ mpocTpaHCTBEHHBIMH JIaHHBIMU MOYKET MPOBOAUTHCS JIMOO B JTOKAIBHOU
CHUCTEME JICKapTOBBIX KOOPAMHAT, JMOO B Pa3IMYHBIX TeorpauuecKux crucTeMax
koopauHat. [loanepkuBaercs co3laHue KapT B TaKUX MPOEKUHUSIX, OTOOpakeHue (c
BO3MOXXHOCTBIO JIJaHHBIC 3a/laHHBIE B OJIHOM MPOEKIHUHM IOKa3blBaTh B JAPYroi
MPOEKIIMK), HMIOPT MPOCTPAHCTBEHHBIX JAaHHBIX B ¢dopmarax JpPyrux CHCTEM
(Maplnfo, OziExplorer) ¢ yyeTtom cuctemMbl KOOpAUHAT U MpeoOpa3oBaHHE KapT W3
JIOKAJTBHOU CHUCTEMBI KOOPJUHAT B T€OrpaPUIECKYIO.

B nactpoiikax ctpykrypsl cinoeB kapT B [IC Zulu 3agaercst mpoekius U cucrema
KOOpPAMHAT, B KOTOPOM XpaHATCS MPOCTPAHCTBEHHBIC [AaHHBIE 3TOr0 CIJIOA. JTa
MPOEKIIMS HA3BIBAETCS «IPOEKIIUEN XpaHeHUs JaHHBIX». [Ipoekius xpaHeHus JaHHBIX
BBIOMpAETCS B COOTBETCTBUU C MPOEKIMEH HCXOAHBIX JaHHBIX, HA 0a3e KOTOPBIX
dbopmupyroTCs OOBEKTHI CJI0si (MeYaTHBIE KAapThl, T'€0/Ie3nUYecKasl CheMKa MECTHOCTH
W.T.J.).

B mapamerpax kapThl 3aJaeTcsl MPOEKIUs, HCIOJIb3yeMasl [JIsi OTOOpa)KeHus
KapTtorpaduuecKux JaHHBIX Ha HKpaHe. OJTa MPOCKLMS HA3bIBACTCS «IIPOCKIUEH
OTOOpaKEHUS.

[Ipn BbIBOJIE Ha OKpaH, JaHHBIE XPaHUMBIE B CJOSX KapThl «HA JIETY»
npeoOpa3yroTcs U3 MPOEKIIUU XPAHESHUS 3aJaHHOM JJIs CJI0S B MPOEKITUIO0 OTOOPaKEHUS
naHHoM kapThl. [Ipm coxXpaHeHHWHM JaHHBIX B CJIO€ TPOU3BOAMUTCS OOpaTHOE
npeoOpa3oBaHUEe - U3 MPOSKIIUU OTOOpPaKEHUS B MPOCKIMIO XPAHEHUS TaHHBIX CIIOSI.
Takum 00pa3oM, BO3MOKHO XpaHEHHUE JAHHBIX B OJTHOM MPOEKIIUU, a OTOOpaKeHUEe B
JIpYrou, Ipru4eM B OJTHOM KapTe€ MOTYT COAEPKAaThCA CJIOU C PAa3HBIMHU MPOEKIUSMHU
XpaHEHUs JaHHBIX, a JaHHBIE OJHOTO CJOSI MOTYT OTOOpakaThCsl B Pa3HBIX KapTax B
pa3HBIX MPOEKIMIX OTOOpaxkeHus. Takke TMOJICPKUBACTCA TEePEpPOCIUPOBAHNE
MPOCTPAHCTBEHHBIX JTAHHBIX B CJIOSX M3 OJHOM MPOEKIWHU, B JPYyryro. (CM. pazgen

«Omneparuu ¢ BEeKTOpHbIMU ciiosiMu/KonupoBanue cios»).
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JlommyckaeTcsi mpeoOpa3oBaHWE KapT, BBITIOJIHCHHBIX B JIOKAJBHOW CHCTEME
JIEKAPTOBBIX KOOPAWHAT B TreorpadUyuecKyl0 CHCTEMY KOOPIMHAT €CIU HW3BECTHBI
napameTpbl IEPexXo/ia B COOTBETCTBYIOILYIO CUCTEMY KOOPIUHAT.

Macmtab kapThl MOXKET 3aJaBaThCS M OTOOpaXKaThCs JIMOO B T€OAE3UUYECKOM
dbopmare (1:2000, 1:5000), 1160 B KOJIMUECTBE MUKCEIEH Ha CAHTUMETP KapThl. Dopmat
MaciTaba 3amaercss B oOmux HacTpodkax cuctembl Zulu (cm. pazgen «Hacrtpoiika

KapThI»), IO YMOJYaHUIO UCIIONB3YETCS T€OAe3MUeCKHi popMar.

8.12 O0BLeKTHhI

B cucteMe Zulu ucnonb3yrorcs Cieayomnme TUIbl 00bEKTOB:

- pacTpoOBBIE;

- BEKTOpPHBIE.

PactpoBsie

B nmanHOI Bepcuu cUCTEMBI PacTPOBBIM OOBEKTOM SIBJISIETCSI pacTPOBBIN (ailil B
dopmare BMP, TIFF, PCX, GIF u JPG, xoTopblil NpUBSA3bIBACTCA K TEPPUTOPUHU
3aJJaHueM KOOPAMHAT €ro YIJIOB Ha MECTHOCTU. PacTpbl MOryT OBbITh IIBETHBIMU WJIH
MOHOXPOMHBIMU. MOHOXpPOMHBIE pacTpbl 00JaAAI0T MPO3PAYHOCTHIO, YTO TMO3BOJISIET
HaKJIaJbIBaTh pacTphl APYr Ha Apyra. JlJi1 MOHOXPOMHBIX paCTPOB MOXKET 3a4aBaThCs
nBer nukceneil. K pacTpoBelM 00BEKTaM ceMaHTHuYecKas HMHQpoOpManus He
MIPUBS3BIBACTCS.

BekropHblie

BekTopHble 00BEKThI, B OTJIMYUE OT PACTPOBBIX, OMUCHIBAIOTCS KOOpAUHAaTaMu. B
3aBUCUMOCTH OT CTPYKTYPBhl OOBEKTa, CUCTEMA HCIIOJIB3YET CIEAYIOIINE BEKTOPHbBIE
rpadudeckue TUIBI 00bEKTOB:

- CUMBOJIbHBIE (Y3JIOBBIE);

- TMHENHBIE (JIOMaHBbIE);

- KOMOMHUPOBAHHBIE INHEWHBIE OOBEKTHI;

- IJTOIIAIHbIE (KOHTYPHBIE);
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- KOMOMHHUPOBAHHBIE TUIOIIATHBIE OOBEKTHI;

- TEKCTOBBIE 0OBEKTHI (HAIIHUCH).

['pynmbl - rpaduyeckux OOBEKTOB OOBEIUHSIIOTCS B CloM  Tpaduyeckoi
undopmaruu. Mudopmarus o cioe oOpa3yeT HE3aBUCHUMYIO TpaduuecKyro O0asy
naHHbIX. KoopauHaThl TOYEK, BXOIAIIMX B ONHUCAHUE OOBEKTOB CIIOSl, XPAHATCA B
MPSIMOYTOJILHOM CUCTEME KOOPJIMHAT C TOYHOCTBIO 0 1 caHTUMETpa.

Kaxmomy snemeHTy, 00pa3yromiemMy OOBEKT CJI0s, COOTBETCTBYET YHUKAIbHBIN
HoMmep (xkimou wiu [D), mo3Bossitonuii OJTHO3HAYHO WACHTUPHUIIMPOBATH JIaHHBIN
anemeHT. [locpeacTBOM KiTrOUEH OCYIIECTBISETCS IPUBS3KA K TpadyUueCKUM 00BEKTaM
CEMaHTUYECKON MH(POPMALINH.

YHuKanbHas HyMepanus Kax/10ro 00beKTa BeIeTCsl BHYTPH CJI0S U HE 3aBUCHUT OT

JIPYTUX CIOEB.

CumMBoJIbHBIE (Y3JIOBBIE) OOBEKTHI

JlaHHBIE TEpPUTOPHUATIBHBIE OOBEKTHI OMUCHIBAIOTCSI B CUCTEME OJTHOU TOUKOM (X,
Y). Toukoit MOXXHO MPEACTAaBUTh OJMHOYHBIE OOBEKTHI, TPOTIKEHHOCTh KOTOPBIX B
JTAHHOM CJTy4ae He UMeeT 3HauUeHUs (JIepeBo, MaMITHHK, TOPOKHBIN 3HAK, HACETICHHBIN
MYHKT TpPU OMNPENIeICHHOM MaciiTade W T.I.), a TaKkke a0CTpaKkTHbIE OOBEKTHI, HE
UMEIOLINE pa3MepoB, HO TpeOyrollue MPUBA3KUA K TEPPUTOpUU (TIOYTOBBIE ajpeca,
MecTa BbIBOJIa Ha3BaHWM M T.1.). HampuMep, CHMBOJBHBIN 00BEKT MOXKET OBITH y3JI0M
UH)XeHepHOW ceTH. Ha skpaHe TouedHble OOBEKTHI MOTYT OTOOpa)KaThCS B BUJE
MUKTOTPaMM HJIM CUMBOJIOB.

JIuneliHbie 0OBEKTHI (JIOMaHbIE)

JlaHHBIN 00BEKT MPENCTABIACT COOOM IEMOYKY TOYEK, COCTMHEHHBIX OTPE3KaAMHU
(;tomanyro). Kaxaplii Takoli OOBEKT OTOOpa)KaeTcs OMpeNelCHHBIM CTHJIEM JMHUUN
3aJIaHHOTO 1[BETA, TOJIIUHBI U THUIIA.

KoMOuHupoBaHHbIE TUHEHHBIE O0BEKTHI

KomOuHMpoBaHHBIE TUHEHHBIE OOBEKTHI MOTYT COCTOSITh W3 HECKOJIBKHUX

gomanbix. ['pymnma nomanbix uMeer oOmuit kmou (ID) u ogmHakoBbIe mapaMeTps
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otobpaxenus. [IpumepoM  KOMOMHUPOBAHHOTO  JHMHEWHOTO  OOBEKTa  MOXKET
CILY’)KUTh  YJUUA, IPEPHIBAIOIIASICS KPYTJIOM IJIOMAABI0 U MPOJOJDKAOIIASACA MOCIe
riomaan aanelie. [nomaaaeie 00bEKTHI (MIOJIUTOHBI)

Ot 00BEKTHl MPEACTABIAIOT COOOW 3aMKHYThIE KOHTYPBI, OOpa3OBaHHBIC
IETOYKOW ToueK (y3JIOB WJIM BEPIIMH), COSAUHEHHBIX OTpe3kaMu (pedpammu), Tie
MOCJIETHUIN Y3€]l COeIMHEH C MepBbIM. KpoMe TOro, Kaxkblii 00bEKT COAEPIKUT TOUKY
BHYTpPH KOHTYpa (LIEHTPOUN).

Takumu o0beKTaMH YJOOHO OMMCHIBATH KOHTYPHI 3[IaHUH, TJIOIIAHBIE YYaCTKU
TEPPUTOPHH, CIION PA3IMYHOTO PAOHUPOBAHUS U 30HUPOBAHMS U T.II.

Kaxx b1l Takoii 00BEKT 0TOOpaXkaeTcs B BUI€ 3aMKHYTOM JINHUY 33JJaHHOTO LIBETA,
TONIIMHBI U cTUis. [lo KenaHuio MmoJib30BaTeNsl BHYTPEHHSS YacTh KOHTYpa MOMKET
OBITh 3AJIUTA 33JTaHHBIM [[BETOM U CTHJIEM.

KoMOuH1poBaHHBIE MJIOMIATHBIE OOBEKTHI

KoMOnHMpOBaHHBIE WJIM COCTABHBIE KOHTYPHBIE OOBEKTHI MOTYT COCTOSTH U3
HECKOJIbKMX KOHTYpOB. ['pynma KOHTypoB uMeer oauH oOmuid kmou (ID) u
OJIMHAKOBBIE MTapaMeTpbl 0ToOpakeHus. KOHTypbl MOTYT OBITh BJIOKEHBI IPYT B Jpyra.
B »TOoM ciyyae Te 00jacTu rpymnimbl KOHTYPOB, KOTOPbIE MPHUHAIIEKAT YETHOMY
KOJIMYECTBY KOHTYPOB, OOpa3yloT IbIPKYy, T.C. IUIOIMIAJb OSTUX objactedt Oyner
BBIYUTATHCS U3 IIOMIAN 00BEKTA, a TPH OTOOPAXKEHUH 3TH 00J1aCTH OYIyT MIPO3pPAYHBI.

TekcToBbIE OOBEKTHI

TekcToBbIlE OOBEKT OMHUCHIBACTCS TEKCTOBOM CTPOKOHM, KOOpPAMHATAMH TOYKH
MPUBS3KU JIEBOTO HIKHETO yria MpsIMOYTOJIbHHKA, B KOTOPBIA BIUCAH TEKCT, YIJIOM
MOBOpOTa, BBICOTOM mIpudra (B caHTUMETpaX Ha MeCTHOCTH). OOBEKT MOXKET
O0TOOpakaTbCs 33JJaHHBIM I[BETOM U cTujeM mpudra. Tak kak BbICOTa TEKCTa OMUCAaHA
B CAHTHMETPAX Ha MECTHOCTH, TO TEKCT MAaCIITaOMPyETCs B COOTBETCTBUH C MAacIITabOM

OKHA KapThl.
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Pucynok 8.5. I[Ipumepsbl 00beKTOB

MnowanHok

8.13 CemanTuueckas nuapopmanus

JIro6boMy 00beKTY rpauyecKoro ciaos MOKET ObITh IOCTaBJI€HA B COOTBETCTBHE
ceMaHTH4yecKas HHpopManus. YKa3aB OOBEKT Ha KapTe, IOJIb30BaTelIb MOXKET
NOJIYYUTh CEMAHTUYECKYI0 HH(POpPMAILIMIO, COOTBETCTBYIOLLYIO 3TOMYy OOBeKTy. U
Hao0O0pOT, 337aB B 3aIIPOCE UCKOMYIO0 KOMOMHAIIMIO 3HAYEHUI CEMaHTHUECKUX IOJIEH,
M0JIb30BATENb MOXKET y3HaTh, KAKUM Ipa)uyecKuM 00BbEKTaM OHU COOTBETCTBYIOT.

JIns pelieHus pa3MYHBIX 3a/ad, KaK MpaBUiIo, HEOOXOAUMO MPUBS3bIBATH K
OJHUM M TE€M XK€ TEePPUTOPUATBLHBIM OOBEKTaM PA3NIUYHYI0 CEMaHTUYECKYIO
uHpopMmanuto. Hampumep, ans paboTel ¢ rpaduueckuM CI0eM, OTOOpaKaroUuM
KOHTYpa 3/1aHui, OAHOMY I0JIb30BATEII0 TPEOYETCSI UMETh JIsl KaXK10T0 31aHUS TaKyl0
MH(POPMALIMIO KaK ATAKHOCTh U pa3Mep KWIOH IJIOLAAH, IPYroMy MOJIb30BaTEN0 —
KOJIMYECTBO MEHCUOHEPOB, MPOXKUBAIIUX B OITOM JIOME, TPETbEMYy — HOMEpa
Te1e(OHOB JKUIIBIIOB 3TOTO IOMa U T.JI.

XpaHeHue cemaHTH4eckoll uHpopmanmuu B cucteMe Zulu ocyiiecTBisercs B
COOTBETCTBUH C PEJSILMOHHON MOJENbIO0 JaHHBIX. Besd cemanTnueckas mHpopMaius
coJepKuTcs B Tabnunax. basa maHHBIX mpencTaBiseT coOOW rpymiy Tabaul, MEXIY
KOTOPBIMU YCTAaHOBJIEHBI CBS3M. DTO O3HAYa€T, YTO OJAHOW 3allMCU B KaKOM-TMOO U3

Ta6HI/II_[ pCHﬂHHOHHOﬁ 0a3nl JaHHBIX MOXXCT COOTBCTCTBOBATH OJHA HMJIM HCCKOJIBKO
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3amuceil Ipyroi TabauIlkl 3TON 0a3bl JaHHBIX, B 3aBHCHMOCTH OT THIIA CBS3U MEXKTY
TUMH JBYMsI TaOIHIIAMH.

Onucanue HaOopa TabIUIl U CBSA3EH MEXIY HUMHU ONpPENEIsieT CTPYKTYpy Oasbl
JTaHHBIX. M3MEHsIsT CTPYKTypy, MOXHO TOJy4aTh pa3indHble 0a3bl JaHHBIX KakK W3
pa3HbIX,

TaK ¥ U3 OJHUX M TeX K€ MCXOAHBIX Tabnuu. Kaxnas ctpykrypa 0a3bl TaHHBIX
Zulu xpanutcs B oTneiabHOM (paiine omucanusi ¢ pacmupenueM ZB (Zulu Base).
[Moaxmtoyass k rpaduyeckoMy CJIOK Ty WM HHYIO CTPYKTYpy ©0asbl JlaHHBIX,
MOJIB30BATENIb TEM CaMbIM TMOJKIIOYAET K CIIOI0 TEKYIIWe IpaBujia BBITIOJHECHUS
3alpOCOB K CEeMaHTHYeCKoW Oaze. DTO JaeT BO3MOXHOCTh HMETh JJIsI OJHOTO
rpaduyeckoro ciosi M I KaXJO0ro THUIA HECKOJbKO 0a3 JIaHHBIX C Pa3IU4HON
CTPYKTYpPOH, TIONKIIOYAs WX TOMEPEMEHHO, B 3aBUCHMOCTH OT pelaeMoit
M0JI30BATEJIEM 3a/1aUH.

CymiecTByer, OJHAKO, OJHO TPUHIMIHAIBHOE OTpaHUYCHHUE, Kacarolieecs
CTPYKTYpbl 0a3bl JaHHBIX, MOAKIOYAaeMON K rpadudeckomy ciow. IlpuBsszaTh
CEMaHTUYECKYI0 0a3y JIaHHBIX K rpaduyecKoMy CIOI0 O3HAYaeT 3a/1aTh COOTBETCTBUE
MEXJy O0BEKTaMU M3 TPaPUUYECKOro CJI0S M 3alMUCAMU M3 CEMAaHTHUECKON Oa3bl
naHHbIX. McXons M3 ATOrO, OJHA U3 CBs3ed B 0a3e HE SBISETCS CBA3BI0 «TabiuIa-
TaOaUIa», a ABICTCS CBA3BIO «cIIoH-Tabnuiay. [lome cBsa3u ¢ rpadudecKuM clioeM -
3TO Tode ©0a3oBoM TabmuIel (00sI3aTENbHO YMCIIOBOE), 3HAYEHUS KOTOPOTo
COOTBETCTBYIOT 3HAUYCHHUSAM KJIIOUCH 00BEKTOB cj10sl. TakuM oOpa3oM, U3 BCeX TaOJIHIl,
BXOJSIIUX B COCTAaB CEMAaHTHYECKON 0a3bl JaHHBIX, TOJIHLKO OfHa (Oa3oBas) Tabiuila
UMEET HETIOCPEJCTBEHHYIO CBSA3b CO CIIOEM.

Zulu moanep>xuBaeT padboTy ¢ pENAIUOHHBIMU 0a3aMu JaHHBIX, UCIIOIB3Ys CEPBUC
Borland Database Engine (BDE) komnanuu Inprise. OCHOBHbIM 00BEKTOM, C KOTOPBIM
onepupyer BDE, sBnsercs 6a3a maHHbIX. DTO MOXET OBITH JCHCTBUTENIbHAs Oa3a
naHHbIX, HanmpuMmep, Microsoft SQL Server mnm 6a3a manubix Microsoft Access, a
MOET ObIThb COBOKYMHOCTh TaOmui, Paradox wumum dBase. Cuctema Zulu Takxke

ONCpUpPyeT IOHATHUCM 0aza JaHHbIX, OJHAKO, 3ACChb II0J OTHM TCPMHHOM
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MOJIpa3yMeBaeTCsl COBOKYIMMHOCTh TAOJMI] U CBA3CH MEXKIY HUMHU, OObETUHEHHBIX IS
BBIIIOJIHEHHS 3ampoca K pealbHOW 0a3e JaHHBIX C LEJbI0 MOJYYUTh 3aJaHHBINA
noJib30BarenemM cpe3 nHpopmannu. baza nanneix Zulu 3anaercs Qaitnom-onucarenem
0a3bl TaHHBIX, UMEIOLIUM paciupenne ZB u nMeHyeMbIM B JanbpHelIeM zb-daimom.
Omnwucarens 0a3bl JaHHBIX Zulu XpaHUT CIEAYIOUIYIO HH(pOpMAIHIO:

- CIIUCOK TaOJIMII, yYaCTBYIOIIMUX B 3aIIPOCE;

- CIIMCOK Ta0JUI-CIIPABOYHHUKOB;

- Habop 3aIPOCOB, 3a/1aI0IUX MTPAaBUIIA BBIOOPKHU JaHHBIX U3 TAaOJIULL;

- Ha0Op CMEHHBIX POPM JJIs1 OTOOpaKEHUS PA3HOTO MPEACTaBICHUS UH(POPMALIHH.

[TogpoOHee 00 omucarene O0a3bl JaHHBIX CM. pazaen CemaHTUyeckue O0asbl

JaHHBIX.

8.14 3anpockl NPOCTPAHCTBEHHBIX JAHHBIX

B cucreme Zulu peann3oBaHO BBIMOJHEHHUE 3aMPOCOB IO MPOCTPAHCTBEHHBIM
JAHHBIM KapT B COOTBETCTBHM co ctanaaproM OGC.

Takwue 3ampochl MO3BOJISIOT MPOBOJIUTH BEIOOPKH JTAHHBIX U3 PA3HBIX CIIOEB KapThl,
C YYETOM MX OTHOCHUTEJIBHOTO NPOCTPAHCTBEHHOTO PACIOJIOAKEHHUS, BBIBOJUTH OTUYETHI
10 OTOOpaHHBIM 00BEKTaM, U MOKa3bIBaTh UX Ha KapTe. JlaHHbIE MOTYT BEIOMpATHCS HA
OCHOBE MEepPECEeUCHMUs, MO0 HenepeceueHusi 00bEKTOB, BBIMOJHEHUS 3aIaHHBIX YCIIOBUM
(cooTBeTCTBUS 3aJaHHBIX aTPUOYTOB, TEOMETPUUECKHI MapamMeTpOB, BBIMOIHEHUS
JIOTUYECKUX OTEPATOPOB).

HecnoxHble 3ampockl MOTYT KOHCTPYHPOBATBCS C TOMOIIBIO MPOCTOrO
BHYTpEHHETO si3blka 3ampocoB Zulu 7.0. B Tom ciydae, ecnu ero BO3MOXXHOCTEH
OKa3bIBAETCA HEAOCTATOYHO, 3alpoChl MOTYT coO3/JaBaThCsi Ha s3bike SQL ¢
ucnosnbzoBanueM pacmupenuss OGC. [TogpoOHee 0 MPOCTPAaHCTBEHHBIX 3aMPOCaX CM.

pazzaen «I[IpocTpaHCTBEHHBIE 3aITPOCHD.
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8.15 Kaprtsi

KapTa ABJACTCSA OCHOBHBIM JOKYMCHTOM CHCTCMBbI Zulu. OHa COACPKHUT CIIMCOK

CIIOEB C NapamMeTpaMH HX OTOOPAKEHHUA, XapaKTEpHBIMU JJI1 JaHHOM kapTel. Kapta

MOXXCT MMCTb OJHO HJIM HCCKOJIBKO OKOH. qCpCS OKHa KapTbl ITIOJIB30BATCJIIb MOXKCT

paboTaTh CO CIOSIMU KapThl: IPOCMATPUBATH, OCYLIECTBIIATh 3aPOCHI, PEAAKTUPOBATD,

BBIBOAUTH Ha I1I€4YaTb M T.A. duznyecku KapTa ABJICTCA ABOWYHBIM Cl)aﬁJIOM C

pacmpenuem ZMP (ZuluMaP). KapTta xpaHuT oCHOBHBIE ITapaMeTphl, TePEeUUCICHHbIC

B TabmuIle.
[Tapamerp Onucanue
Nwms kapThl [TonHoe Ha3BaHue (C myTeM) ¢aiina KapThl
[Tosp30BaTENBCKOE HA3BAHUE KAPTHI, OTPAXKAIOLIEE
HasBanue xaptbl
€€ CoZepKaHue
[IBet hoHa [[BeT poHa OKHA KAPTHI
HNudopmanus o kaprorpadpuueckoi NpoeKLun U
[Ipoexums
CUCTEME KOOPJIMHAT KapThl
Hentp KoopnuHatel TOUKH, SABIAIOLIEICS 0TOOpakaeMoi
0TOOpakeHus B LIEHTPE OKHA KapThl
Yucno, onpeaensmoniee TEKYyIUH MacIiTad KapThl
Maciurab
Ha DKpaHe;
U3MEHEHHE JTaHHOTO ITapaMeTpa MO3BOJISET
OTOOpaXKEHUS

YBCIMYNBATH U YMCHBIIATDH I/I306pa)KGHI/Ie

Crmcox cioeB

CnucoK MMEH CJI0EB, BXOIAIINX B KapTy

AKTUBHBIN CJIOU

Nms aktuBHOTO c10s1. C10s1, KOTOPBIN B TAHHBIN
MOMEHT pearupyer Ha 3aIpocChl ¢ DKpaHa U yYacTBYET B

pse ApYyTUX OIEpalvii C KapTor

[Tapamerp

Omnucanue
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Ha6op napameTpoB, OTHOCSAIIUXCSI K HACTPOUKE

[TapameTpsl CJIOS ISl JAHHOM KapThl: TEKyIasi ceMaHTU4Yeckas 0a3a
HACTPOMKH MO JIAHHBIX CJI0S, TEKYIIHI TeMaTUuuecKui haiti cios,
KaXJ0OMy CJIOIO TeKyIui (haia HaAmuCeH, 001ue mapamMmeTphl

0TOOpaXeHUs JJIsl BEKTOPHBIX CIIOEB (LIBET, CTHJIb U T.1.)

MaxkeTs! gis
Maketsl neyaTv, BHEAPEHHBIE B KAPTY
reyaTu

CnemyeT OTMETHUTb, YTO KapTa HE COJACPXKUT Trpaduueckol uHGOpPMAIIUU.
['padmueckas wHGOPMAIHS HAXOAUTCS B CJIOSAX, a KapTa XPaHUT TOJIBKO CIIHUCOK HMX
uMeH. [Ipu aToM ciom 1 daiiiIel KapThl MOTYT PACIIOaraTbCsi Ha KOMITBIOTEPE B Pa3HBIX
MecTax. YJaiauB ¢ JAucka ¢aia KapThl, MOXHO IIOTEPSATh TOJBKO HACTPONKH
O0TOOpa)KEHUsI CJIOEB JJI IAHHOU KapThl.

PazpaboTunky mpuiI0KEHUI MOTYT MOJYYUTh JOCTYITI KO BCEM IMapaMeTpaM KapThl

yepe3 o0bekT MapDoc.

Pucynok 8.6. Ilpumep kapThl ¢ 3arpy:;KeHHbIMHU CJI0AMU

Hwnxe npuBeneH npuMep KapThl C 3arpyKEHHBIMHU CJIOSIMU. 3arpyKEHHBIE CIIOU:

Pactp, KBapransl, 3enenbie Hacaxknenus, 3nanusi, TernnocHabkeHue.
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8.16 IIpoekTnl

[Tpoexkt mnpencraBnsger coOOW COBOKYHNHOCTb KapT, OOBEAMHEHHBIX OOIIKUM
MOJIb30BATEILCKUM HMMEHEM M, €Cli Tpedyercsi, HabOpOM HEepapXMUeCKUX CBs3ei
MEXy ’TUMH KapTaMH. DTO MO3BOJSAET yI0OHO OpraHU30BaTh KapThl, 00bETUHEHHbBIE
oOmieit Tematukod. dusznyecku MHGOPMALIUA O KapTax, BXOISIIMX B MPOCKT U HUX
CBSI3SIX XpaHUTCS B (aiisie mpoekTa ¢ pacmuperHrneM ZPR, KOTOpbIif MOKET HaXOIUThCS
Ha KOMIIbIOTEpE B JIIOOOM YIOOHOM JijIsi MoJb30oBaTens mecre. B ¢aiine mpoexra
COJZIEP>KaTCsl TOJIBKO CCBUIKM Ha KapThl ((aiibl ¢ pactmpenueM ZMP), moatomy ogHa
KapTa MOXET BXOJAUTH OJTHOBPEMEHHO Cpa3y B HECKOJIBKO IIPOEKTOB, TaK K€ KaK OJUH
CJIOW MOJKET BXOJUTH Cpa3y B HECKOJIBKO KapT.

[Iytu Bcex (aliJloB NPOEKTOB, 3apETUCTPUPOBAHHBIX B cucrteme Zulu,
nepeyuciensl B peectpe Windows 1 pacmonoxeHsl B pa3jiene

H KEY_LOCAL_MACHI N E\Software\Zulu\Projects

PexoMeHIyeM HMCIONB30BaTh MPOEKTHI JUISI PACKPBITHUS CTPYKTYpPBI Y3JIOB
TEIUIOBOM ceTu. [Ipu HaHeceHuM TEIIOBOM CETH Ha KAapTy ropoja He PacKpbIBacTCs
CTPYKTYypa TEIUIOBBIX KAMEDP C YCTAaHOBJIICHHBIMH 3aJBHKKaMH. Bce TEIIoBbIE KaMephl
NOJIpOOHO MPOPHUCOBBIBAIOTCA Ha omepatuBHoM cxeme. I[locme storo kapry c
TEXHOJIOTUYECKOW CXEMOW CBS3BIBAIOT C KAPTOW, COAEPIKAILEH CIOM C ONEpPaTHUBHOMN

CXEMOM.
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Pucynoxk 8.7. Ilpumep npoexkra

8.17 MoaeaupoBanme cereii

Hapsiny ¢ oObruabiM st TUC pasznenenueM oOBEKTOB Ha KOHTYPBI, JIOMAHBIE,
KOMOMHUPOBaHHBIE KOHTYpPbI, KOMOWHUPOBAaHHBIE JIOMaHble, Zulu mMoamepx uBaet
JIMHENHO- Y3JI0BYIO TOIOJIOTHIO, YTO ITO3BOJSET MOJEIUPOBATH MHKEHEPHBIE CETH.
Onpenenenue:  JIMHEMHO-y370BO€  NPEACTABICHHE  (BEKTOPHO-TONOJIOTMYECKOE
NPEACTABICHUE) - PA3HOBHJIHOCTh BEKTOPHOIO TMPEACTABICHUS JMHEHHBIX U
MOJIMTOHAIBHBIX TMPOCTPAHCTBEHHBIX OOBEKTOB, OMUCHIBAIOIIETO HE TOJIBKO HX
TE€OMETPUIO, HO U TOMOJIOTHYECKUE OTHOLICHUS] MKy MTOJUTOHAMU, IyTAMU U Y3JIaMH.

Cucrema Zulu mo3BoiiieT co3aaBaTh KiIacCUPUUUPYEMble OOBEKTHI, UMEIOIINE
HECKOJIbKO PEKUMOB (COCTOSTHUH ), KOXKI0€ U3 KOTOPBIX (COCTOSIHUIT) UMEET CBOM CTUITh
oToOpakxeHust Ha kapte (cxeme). Ilpu »>ToM BBOJI ceTell MPOUBBOJAUTCS C
aBTOMAaTUYECKUM KOJHMPOBAHMEM TOIOJIOrMU. HapucoBaHHasi Ha 3KpaHE CEThb cpasy
roTOBa JUIsi TOMOJIOTMYECKOTO aHanmu3a (MHGOpMAIUs O CBS3IX MEXIy O0BEKTaMu
3aHOCUTCS aBTOMATUYECKH ).

B cucreme npenycMOTpPEHBI CpEICTBA PENAKTHUPOBAHUS WHYKEHEPHBIX CETEH,

BKJIIOHAIOIIHE BO3MOXHOCTL CO3daHUs 00BEKTOB I/IH)I(eHepHOI\/'I CC€THU, HAHCCCHU CCTH Ha
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KapTy, a TAKKC KOHTPOJIA ,HCI;'ICTBPII;'I IIOJIB30BATCIIA IIPU OIIPCACIICHNHN KOMIIOHCHTOB CCTH

WM U3MEHEHUH €€ KOH(PUTyparum.

8.18 Onucanune mporpaMMHoO-pacueTHOro komimiaekca ZuluDrain

Pacuér cymecTBylomei KaHAIM3aIMOHHOW CETH BbIMOJHEH Ha OBM B
IpOTpaMMHO-pacueTHBIN KoMIuteke ZuluDrain.

[Taker ZuluDrain mo3BoJsieT co3/1aTh PacUeTHYIO MAaTEMAaTHYCCKYIO MOJICIb CETH,
BBIIIOJIHUTh [ACMOPTU3aLMI0 CETH, M HAa OCHOBE CO3JAHHOW MOJENHM pelaTh
UH(GOPMaIIMOHHBIE 3a/1a4H, 33]1a4H TOOJIOTMYECKOI0 aHAJIN3a, U BBIIIOJIHAThH pPa3IudHbIe
T'MIPABINYECKNAE PACUETHI.

Pacuerst ZuluDrain wmoryr pabGoTath Kak B TECHOW WHTETpallud ¢
reouH(popMallMOHHON cuctemor (B Buae monyis pacmupenus ['MC), tak u B Buue
OTJIEJIbHON OMOTMOTEKHM KOMIIOHEHTOB, KOTOPBIE IMO3BOJISIOT BBINOIHATH PACUEThl U3
IIPUJIOKEHUH TIOJI30BATEIICH.

ZuluDrain mo3Bounser:

e IPOBOJUTH IUIAHOBBIA €XKErOJHBII aHaJU3 COCTOSHUS CETH U OLICHUBATh
3 PEKTUBHOCTD €€ PadOTHI.

¢ BBISIBUTH «Yy3KHE» MECTa B CHUCTEME BOJOOTBEACHHS, HAIPUMEP, OMPEIACIUTH
NEPENOHAIOIIMNECS YYACTKNA KaHATU3AIMOHHOW CAMOTEYHON CETH.

¢ BBISIBJISITh YYACTKUM CO CKPBITBIMH 3aCOpaMH  Ha OCHOBE COIIOCTABJICHHMS
pE3yNbTATOB pacyeTa ¢ JAaHHBIMU OOCIEAOBAHUS CETH.

MoenupoBaTh MOCIEACTBUS KPYHHBIX COPOCOB BOJBI, CBSA3aHHBIE C JAOXKASIMHU U
BECEHHHMM I1aBOJIKaMHU.

Pacuér cymecTByonel KaHaluM3alMOHHOM CETH BBIMOMHEH Ha OBM B
IPOrpaMMHO-PACUYETHBIM KOMIUIEKC AJIsi CUCTeM BogocHa0xeHus ZuluHydro.

[leapi0 MOBEPOUHOTO pacuera SBJIAETCS OIpeaesieHne MOTOKOpacIlpeaesieHus U
NOTepU HAMOPOB B KaXJOM Yy4YacTKe BOJOMPOBOAHOW CETH, MMOAAYd M Hamopa
MCTOYHHUKOB MPHU U3BECTHBIX AMAMETpax TpyO U 0TOOpax BOJBI B Y3JIOBBIX TOUKAX.

HpI/I IMOBCPOYHOM PACUCTC U3BCCTHBIMHU BCIMUYHMHAMMU SBJIAIOTCA:
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1. lnameTpsl, JJIMHBI, HIEPOXOBATOCTH, 3apacTaHusi U KOA(P(UIUEHTH MECTHBIX
CONPOTHUBIICHUM BCEX YYAaCTKOB CETH U, CIEIOBATEIBHO, HMX THAPABIMYECKUX
CONPOTHUBJICHUM;

2. OUKCUPOBAHHBIE Y3JI0BBIE OTOOPHI BOABL;

3. HamopHo - pacxo/Hble XapaKTEpPUCTUKHU BCEX HCTOYHUKOB;

4. I'eone3nueckue OTMETKU BCEX Y3JIOBBIX TOYEK.

B pe3ynbpTaTe moBepoyHOro pacuera AOKHBI ObITh ONPE/ICIICHBI:

1. Pacxonsl 1 OoTepH HANopa BO BCEX YYaCTKAX CETH;

2. Pacxoawl BOjbI, I10J1aBa€MbI€ B CETh OT HCTOYHHUKOB;

3. Hanops! BO Bcex y3i1ax CUCTEMBL.

K moBepouYHBIM pacueraM ciaeAyeT OTHECTH pacyeT CUCTEMBI Ha CIy4yall TYLIEHUs
Mo’Kapa B 4yac HauOOJIBIIETO0 BOJONOTPEOICHHS U PACUETHI CETH M BOAOIPOBOJIOB MPHU
JOIYCTUMOM CHM>KEHHH II0JIa4 BOJIbI B CBA3U C aBapUAMU Ha OTAEIJIBHBIX y4acTKaxX. JTH
pacderbl HEOOXOAMMBI JJIsi OLIEHKM pabdOTOCIOCOOHOCTH CHUCTEMBI B YCJIOBHSX,
OTJINYHBIX OT HOPMAJbHBIX, ISl BBISABICHUS BO3MOKHOCTH HCIIOJB30BaHUS B JTHX
cllydasix 3allpO€KTHPOBAHHOI'O HACOCHOTO OOOpYyIOBaHUs, a TaKXKe sl pa3pabOTKu
MEPOINPUATHNA, UCKITIOYAIOIIUX MMa/IEHUE CBOOOIHBIX HAIIOPOB U CHIXKEHHE MOJAA4YH HUKE

MPEACIbHBIX 3HAYCHUM.
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HPUJIOKEHUSA
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Tabmanma 1
YaeabHoe cpeHeCYTOYHOe BOAONOTpedJ/IeHne, J/cyT Ha 1 yesioBeka

Oo6mee | Boma
Ko | CPEAHE | TIHTBE-
- Bad, Bogma
i cytou- | TOCT nutbe | B ToM uncie
Bopomnorpe- |Tuuec- B Tom uucine
SuTemn as HOE 2874- - Bas,
BOJIO- 82, BCEro
sona notped | Bcero
- ICHUE
MTUTHE JTU9HAS yoopK
- BBIC | MBITHE | THTHCH a
LEJIH, | TOCYI a, CTHPK CMEBIB | HEXKH-
TIPUTO LII§I] (ymbI- BatHa, ap YHHUTA3 | JBIX
Ayt
- TOB- | OBOIIIE | BaHUE, Oenbs a nome-
JeHne| # MBIThE HICHU
MUIIN HOT) 51
Kurere noma,
000pyIOBaHHBI
e
BOJIOIIPOBOJIOM
u
KaHaJIU3aIuei,
0e3 BaHH U 0e3
rasa;
I-11 85 46 6 10 20 - 10 39 35 4
I-1v | 100 59 7 14 23 - 15 41 35 6
To xe:
rasocHa0xe- I-11 100 61 6 15 25 - 15 39 35 4
HHEM;
In-1v | 120 79 7 20 30 - 22 41 35 6
BOZIOIIPOBOJIOM,
KaHaJIM3aIen
Y BAaHHAMH C
BOJIOHArpeBa-
TEISIMH,
paboTtaromumu
Ha TBEPIOM
TOILINBE;
I-11 135 96 6 10 15 35 30 39 35 4
I-1v | 160 119 7 14 19 40 39 41 35 6
BOZIOIIPOBOJIOM,
KaHajuzaiuen
Y BAHHAMH C
ra3oBBIMU
BOJIOHArpeBa-
TEISIMH,
I-11 160 121 6 15 20 45 35 39 35 4
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OBICTPOACHCTBY
10- MU
ra30BbIMH
HarpeBaTeIsIMH
u
MHOTOTOYCYHBI
M
BOZIOPa30o0poM;

LIEHTPAIHU30BaH-
HBIM FOPSYHM
BOJIOCHAOXKE-
HUEM,
000pyIOBaHHBI
M
yMBIBaJII)HI/IKaM
H, MOMKaMH 1
JylIaMu;

BaHHaAMU
JaiauHo# ot 1500
10 1700 mm,
00opyIoBaH-
HBIMH JyIIaMH;

Kuneie qoma ¢
MOJIL30BaAHUEM
MTUTHEBOH
BOJION M3
BOJIOTIPOBOTHOT
0 KpaHa,
PacTONIOXKEHHOT
0 Ha
TEPPUTOPUH
yJacTka

Kuere noma ¢
I10JIb30BaHUEM
MUTHLEBOM
BOJIOH U3
BOJIOPa300PHBIX
KOJIOHOK

n-1v

n-1v

n-1v

n-1v

190

180

210

170

205

215

250

45

149

141

169

121

154

166

199

42

20

20

25

25

35

25

35

25

25

30

25

30

25

30

18

50

50

55

30

35

60

65

47

40

52

35

47

50

62

41

39

41

49

51

49

51

35

35

35

45

45

45

45
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Tabmuma 2

VeapHOE
Ennnuna Knumatuuec
Bonomnorpeburenu CPEIHECYTOYHOE
U3MEpEHUs Kas 30Ha
BOJIOTIOTPEOJICH
ue, J/CyT

OO6mexuTne ¢ OOIMMUMH KyXHSIMH, TYIIEBBIMHA | | )KHTEIb I-11 115
Y CAaHUTAPHBIMH Y3JIaMH

H-1v 140
[NocTuHMIa ¢ OOIMMK BaHHAMH U TyIIAMU, 1 )xurenp I-11 100
CaHUTAPHBIMH y3JIAMH

H-1v 120
BonpHUIIBI ¢ OOIITUMU BaHHAMH U JTyIIAMH, 1 xoiika I-11 165
CaHUTAPHBIMH y3JIaMH, TPUOIMKCHHBIMH K
najgaram

Hi-1v 200
[TonuknuHuky U amOynaTopuu ¢ 1 GonbHOI B I-11 11
CaHUTAPHBIMHU y3JIaMU U TprOOpaMu CMEHY

Hi-1v 13
Jletckue sicnmu-cajibl ¢ THEBHBIM ITpeObIBaHUEM | 1 peOeHOK I-11 62
JIETEi, CO CTOJIOBBIMU, PAOOTAIOIIUMHU Ha
CBIPBE | MPAYCUYHBIMU, 000PYIOBAHHBIMU
CTHpaIbHBIMU MallIMHAMU

Hi-1v 75
O61eo0pa3oBaTeNbHbIE KO C TylIeBbIMU | | ydamuiics u 1 I-11 8
MIPY THMHACTHYECKUX 3aJIaX, CAHUTAPHBIMU | [IPETOoJaBaTelb
y3J1aMH B CTOJIOBBIMHU, Pa0OTAOIIUMHU Ha B CMEHY
CBIpBE

M-1v 10
VY4eOHble 3aBeIeHUs C AYIIEBBIMU IIPU 1 yqammiics I-11 33
TUMHACTUYECKUX 3aJIaX, CAHUTAPHBIMU ul
y3J1aMH B CTOJIOBBIMHU, Pa0OTAOIIUMHU Ha MperoaBaTelib
CBIpBE B CMEHY

M-1v 40
HIkoaBI-MHTEPHATHI C AYLIEBBIMU IPU 1 yqammiics I-11 80
TUMHACTUYECKUX 3aJ1aX, CAHUTAPHBIMU
y3J1aMH B CTOJIOBBIMH, PaOOTAOIIUMHU Ha
CBIpBbE

H-1v 100
[IpodeccnonanbHO-TEXHUYECKHE yuuauia ¢ |1 ydaruiics I-11 25

AYUICBBIMHA NIPpU TUMHACTUYCCKUX 3aJIaX,
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CaHUTApPHBIMU y3JIaMH U CTOJIOBBIMH,
paboTarOIMMU Ha CHIPHE

[IpennpusaTus 0OIIECTBEHHOTO MUTAHUS C
peanu3anuen MUy B 00CICHHOM 3aJie

Kunotearps! 1 KiTyObl ¢ OOIIECTBEHHBIMU U
CaHUTApHBIMH y3JlaMu U OydeTamu,
PEATH3YIONTUMH TOTOBYIO MTPOTYKITHIO

CTa,I[I/IOHBI H CIIOPT3aJIbl:

JUISL 3pUTEIIeH

Ui GU3KYIBTYPHUKOB (C YU€TOM MpuemMa
Jyiia)

banu /11 MBITES B MBUILHOM C Ta3aMH Ha
CKaMbsX U OIOJIACKUBAHUEM

HpaqeqHHe MCXAaHU3UPOBAHHBIC

AJZIMMHUCTpPATUBHBIC 3/IaHUSI C CAHUTAPHBIMH
y3J1aMu

Mara3uHbl IMPpOAOBOJILCTBCHHEIC C
CaHHUTAapHBIMHU Yy3JIaMH

Mara3uHbl TPOMTOBAPHBIC C CAHUTAPHBIMU
y3J1aMu

[Tapukmaxepckue ¢ CAHUTapHBIMU y3JIaMU U
npudopamu

1 ycioBHOE
OJIFO 10

1 mecto

1 mecto

1
(U3KYIBTYpHUK

1 mocerurens

1 kr cyxoro
Oenbs

1 pabGoTarommii

1 paGoTaromuit

B cMeHY (20 m 2
TOPrOBOTO 3aj1a)

1 paboTaromuit
B CMEHY

1 pabouee
MECTO B CMEHY

-1V

M-1v

-1

-1

H-1v

H-1v

-1

M-1v

-1

M-1v

30

13

16

2.5

42

50

150

180

62

75

10

12

210

250

10

12

46
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Hn-1v 56
Pacxo/el BOIBI HA TIOJTMBKY:
TPaBSIHOT'O [TIOKPOBA 1 M2 I-11 2.5
Hn-1v 3.0
(Gyr6onbHOrO MO 1 M2 I-11 0.4
Hn-1v 0.5
OCTaJIbHBIX CTIOPTUBHBIX COOPYKEHUHN 1 M2 I-11 1.2
Hn-1v 1.5
YCOBEPIIIEHCTBOBAHHBIX MOKPHITHIA, 1 M2 I-11 04
TPOTYapoB, MIOLIAIEH
n-1v 0.5
3eJIEHBIX HaCaKIECHUI, ra30HOB, IIBETHUKOB 1 M2 I-11 2.5-5.0
n-1v 3.0-6.0
3aMBKa MOBEPXHOCTU KaTKa 1 M2 I-11 0.5
Hn-1v 0.5
Tabmuua 3

Hopmbl pacxoga BoAbI HA OJHY I'0JIOBY, JI/CYT

YpoBEeHb MOJIOYHOU

IIpu noeHuu B cToMIaxX B BEApa WIU

HpI/I JOCHWHU B IOHUJIbHOM 3aJIC Ha

IPOAYKTUBHOCTH, KT MOJIOKOIIPOBOJL YCTaHOBKax
Bceero B TOM YHCIIE: Bcero B TOM UHCIJIE:
MIOCHUE JIOEHUE U IIOCHUE JIOCHUE U
MIPOYME PacXObl npouyne
pacxobl
3500 70/83 43 27/40 80/97 43 37/54
4000 77/90 48 29/42 78/104 48 39/56
5000 87/100 o7 30/43 97/115 S7 40/58
6000 92/105 60 32/45 102/120 60 42/60
7000 103/116 70 33/46 113/132 70 43/62
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Taomuna 4

Hopmbl pacxoaa BoAbI HA OIHY I'0JIOBY KOPOBBI, JI/CyT

YpoBeHb MOJIOYHOMH Jlnst nakTUpyronmx Jnst cyXOoCTOMHBIX s cpenHeronoBbIX
MPOJIYKTUBHOCTH, KT KOpOB KOpOB KOpOB

3500 43 35 43

4000 50 37 48

5000 60 40 57

6000 65 42 60

7000 75 45 70

Tabmauia 5

HopMmbl pacxoga BobI Ha OHY I'0JIOBY KOPOBBI, JI/CyT

IIpu noennu B
N N IIpu noennu B
YpoBeHb MOJIOYHOM | CTOWJIaX B Beapa
JIOMJIBHOM 3aJie Ha
MPOIYKTUBHOCTH, KT W
YCTaHOBKax
MOJIOKOTIPOBOJ

3500 24/36 34/51

4000 25/38 35/52

5000 26/39 36/54

6000 27/40 37/55

7000 28/41 38/57

Tabnuma 6
Hopmbl pacxoga BoAbI HA OJHY I'0JI0OBY, JI/CYT
I'pynna >XxuBOTHBIX Bcero B ToM yncne:
pa3BeicHUE | TIpoUue
froerme 31IM pacxoJibl

Tensita B Bo3pacre:
ot 14-20 nueit 1o 3-4 mecsues 18 6 5 7
oT 3-4 1o 6 Mecs1eB 18 12 - 6
MonoaHsiK B BO3pacTe:
¢ 6 10 12 mecsuen 24 18 - 6
¢ 12 go 15 mecsiieB 30 23 - 7
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¢ 15 no 18 mecsues
Heremun
beiku-npoussoauTenu

KopoBsl MsicHBIE

35

40

45

55

27

33

40

50

Ta0muma 7

['pyrmmna KUBOTHBIX

[IpenenbHOE comepxkaHue B BOJIE,

[IpenenbHas obmas

MI/II JKECTKOCTD, MI-DKB/JI
CyXOro XJIOPUJIOB | CyTh(}ATO
ocTraTka B
B3pocibie )kUBOTHBIC 2400 600 800 18
Tendara u MOIOIHAK 1800 400 600 14

Tabmma 8
HopMmbl pacxoaa Bobl HA OJIHY I'0JIOBY, JI/CYT
depmepcekue u
CBUHOBOIUECKHE MPETPUATHS KPECThSHCKHE
XO035i1CTBa
Bcero, Bkitouas
B TOM YHCIIE:
KOPMOTIPUTOTOBJIE
HHE
TTOCHHE,
TOEHUE |MBIThE KOPMYIIEK
MPUTOTOBJICHUE
['pymnma XUBOTHBIX JKMBOTH u ybopka
. KOPMOB, MBIThE
BIX TTOMEIICHUH
MOCY/JIbI

Xpsku- 25 10 7.5 17.5
MIPOU3BOIUTENH
Martkmu:
CYIIOPOCHBIE U 25 12 7 18
XO0JIOCTBIE
MOJICOCHBIE C 60 20 20 40
MIPUTLIIOIOM
[TopocsTa-oTbeMbIIIH 5 2 1.5 3.5
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TaOmura 9

Hopmbl pacxoaa Boabl Ha OAHY I'0JIOBY, JI/CYT

B ToM uncne Ha
['pynma >kMBOTHBIX Bcero
TIOCHUE
bapansb! (mpou3BoauTenu, MpOOHUKH) 7 6
Martku:
XOJIOCThIE 4.5 4
CySITHBIC 5 4.5
[IOJCOCHBIE 55 5
SArusra crape 10-cyrouHoro Bo3pacta 110 4 2 15
MECSIICB
Mounonnsik (¢ 4 mecstes 1o 1.5 ner) 3.5 3
BriOpakoBaHHOE B3pOCIIOE OTOJIOBBE, BATYXU 4.5 4
Tab6mauia 10
[Ipenenvuas
['pyrmmna KUBOTHBIX [IpenenbHOE coaepkaHue B BOJIE, MI/J | 001I1asi )KECTKOCTh,
MT-3KB/JT
CyXOro XJIOPUJT CybdaTo
ocTarka OB
OB1IBI B3pOCIBIE 5000 2000 2400 45
SIrHsiTa, PEMOHTHBIA MOJIOTHSIK 3000 1500 1700 30

73



Taomuna 11
HopMmbl pacxoia BojabI Ha OIHY T0JIOBY, JI/CyT

['pymnma >kMBOTHBIX Bcero B Tom uucrne:
Ha MPON3BOACTBEHHbIE
MTOCHHE
HYKIbI
KepeO1bI-nmpon3BoIUTEH 70 45 25
KoObu1sI ¢ sxepedsTamu 80 65 15
KoObu1b1, MEpHHBI, MOJIOJHSK CTapIIIE 60 50 10
1.5 ner
MooHsK B BO3pacTe OT OTheMa J10 45 35 10
1.5 ner
Tabmauma 12
Hopmbl pacxoaa Boabl HA OJHY I'0JIOBY, JI/CYT
I'pynna :KMBOTHBIX Bcero
Ko3s1 B3pociibie 2.5
MonoaHsik 1.5
Ko3snsaTa Ha HICKyCCTBEHHOM BCKAPMIIMBAHUH 1.5
Tabnuna 13
T'pyTiia skHBOTHbIX [IpenensHOE conepkanue B Boje, | [IpenenpHas oOras
MI/71 JKECTKOCTD, MI-OKB/JI
CyXOro
oorarka | TOPHIOB cynb(haToB
Ko3s! B3pocibie 5000 2000 2400 45
Ko3znsra, peMOHTHBIA MOJIOIHAK 3000 1500 1700 30
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Taomuna 14

Hopmbl pacxoaa Boabl Ha OAHY I'0JIOBY, JI/CYT

Bupl 1 Bo3pacTHbIC TPYIIITHI Beero B ToM "ucie:
IITHUI]
BJIAYKHAS
[IOEHHE CTOK B MPOTOYHBIX
ybopka
IITULB IIOMJIKAX
MITUYHUKA
Bspocnas ntuna
Kypsr:
SIMYHBIX TIOPOJT 0.31 0.25 0.03 0.03
MSICHBIX TIOPOJI 0.36 0.30 0.03 0.03
Nuneiiku 0.48 0,40 0.04 0.04
VYTKu 1.92 1.60 0.16 0.16
I'ycu 1.68 1.40 0.14 0.14
ecapku 0.31 0.25 0.03 0.03
MonogHSIK IITHILIBI
MonoaHsk Kyp

B BO3pacTe, HEeJlelb:
1-9 0.19 0.15 0.02 0.02
10-22 0.27 0.23 0.02 0.02

MonogHsaK HHACEK B
BO3pacTe, HEACIIb:

1-9 0.27 0.23 0.02 0.02
10-26 0.55 0.45 0.05 0.05

MonoaHsK yToK B BO3pacre,

HEJZleNb:
1-8 1.34 1.12 0.11 0.11
9-28 1.64 1.38 0.14 0.14

MonoaHsk ryceit B
BO3pacTe, HENEIIb!
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1-10 1.20 1.00 0.10 0.10
10-34 1.80 1.50 0.15 0.15
MonoaHsIK LIECapoK B
BO3pacTe, HEECIb:
1-9 0.19 0.15 0.02 0.02
10-30 0.21 0.17 0.02 0.02
Taomuna 15
[Tomemenue Hcnons3zoBanue Pacxon [Ipumeuanue
BOJIbI
[Tomemienus ans npuema | Moiika u 1e3uH(exus 0.4 Mm°
ST 000pyI0BaHUs U TTIOMEIICHU I /eyt
TTomerenust misa Moiika u ne3uHpeKIus 1.0 m°>
COPTHUPOBKH 000pyI0BaHUs U TTIOMEIICHU I /eyt
He3kamepa u Moiika nomenieHui 0.3 Mm°
MIOMEUIEHUs ISt JeyT
XpaHCHUS SUIT
WNHkyOanoHHBIN 3251 Moiika MHKy0aTOpOB M MMOMEIIECHUS | () | - | Ha Kaxnapri mkad
/cyT
BriBoaHoii 3an Moiika UHKY0aTOPOB U MTOMEIICHUS 02 m° |Haxaxnapri mkad
/eyt
ITomemenue nis Moiika 00opyn0BaHus U 1.0 M
COPTUPOBKH U XPAHCHUS |TTOMEIICHUS /eyt
MOJIOJHSIKA
Moeunas Moiika HHKYOAIIMOHHBIX, BEIBOTHBIX 1.0 M2 /g |11o
JIOTKOB, Tapbl BHYTPEHHETO 300TEXHUYECKOMY
MOJIb30BaHUS, MOOUIILHBIX rpaduKy B TeUECHUE
TPAHCIIOPTHBIX MPHUCITOCOOTIECHUMN 4-7 9acoB B CyTKH
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