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AKT COI'JTIACOBAHUA

HA METOAMYECKHE PEKOMEHJAIMH 10 BHINOJTHEHUIO KYPCOBOI0 IPOEKTA
no IIM.05 «IIpoekTHpOBaHMe 3JIEMEHTOB CHCTEM BOI0OCHAOKEHUS U
BO00OTBeeHNS (€ UCIIOJIBb30BAHMEM TEXHOJI0THii HHPOPMALMOHHOTO

MoaeanpoBanuss BIM)y,
pa3padorannbie npenogasareneMm I'BIIOY FOQxHo-Ypaabckoro
roCyIapCcTBEHHOI0 TeXHn4YecKoro kouieaxa FOcynosoi JI. B.

Meroguyeckne pEeKOMEHAAUMU IO BBIITOJIHEHUIO KYpCOBOIO IPOEKTa I10
[IM.05 «IIpoekTupoBaHUe 3JIEMEHTOB CUCTEM BOJIOCHAOXKEHMSI M BOJOOTBEACHUS (C
WCIIOJIb30BAaHUEM  TEXHOJOTUW  WH(GOpPMAIMOHHOrO  MozenupoBanus  BIM)y,
pa3paboTaHbl B COOTBETCTBUM C MNPOrpaMMoi Npo(hecCHOHAIBLHOTO MOMIYJIA,
SABJISIFOLIETOCS YaCThIO MPOrPAMMBI MOJATOTOBKH CIELMAIMCTOB CPEIHErO 3BEHA B
cootBercTBUM ¢ PI'OC mno cneunansHoctn CIIO 08.02.04 BopocnaOxenue u
BOJOOTBEJICHNE 0a30BOM MOATOTOBKM B YacTH OCBOEHHMS OCHOBHOI'O BHJA
npodeccuoHanbHor aestensHocTH (BJIIT): IlpoekTHpoBaHHE 3JI€MEHTOB CHCTEM
BOJIOCHAOXXE€HUS M BOJOOTBEACHMS  (C  HCIOJNB30BAHMEM  TEXHOJIOTMH
uHdopmarmonHoro moaenupoanusi BIM) u coorBeTcTByromux npodeccCuoHaIbHBIX
komrmereniui (I11K).

B xo1e BBITIOTHEHUSI KYPCOBOTO MPOEKTA CTYACHTHI IPUMEHSIOT MOJTYyYECHHBIE
3HaHUSA U yMEHUsI, TPUOOPETAOT MPAKTUYECKUIM OMBIT MPU PEHICHUH KOMILJIEKCHBIX
3a/lay, CBSA3aHHBIX CO cdepoid MNpoPECCHOHAIBHON JEATENbHOCTH OymyIINX
CIIELIUAIIACTOB.

Meroguyeckue peKOMEHZAUMU [0 BBIITOJIHEHUIO KYpCOBOIO IIPOEKTa IIO
[IM.05 «IIpoexTupoBaHHe 2JIEMEHTOB CUCTEM BOJIOCHAOXKEHHSI M BOJOOTBEACHUS (C
WCIIOJIb30BAHUEM  TEXHOJOTMH  HMHQOpMaUMOHHOro  MoaenupoBanus  BIM)»
COOTBETCTBYIOT YCTAaHOBJICHHBIM TPEOOBAaHUSM U MOTYT OBITb PEKOMEHJOBAHbBI JJIs
MCIIOJIb30BaHUs B y4€OHOM IpolLiecce.
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IHosicHuTEeNLHAA 3aNIUCKA

KypcoBoii  mpoekr pa3paboTaH B  COOTBETCTBUM C  [pPOrpamMMou
npodeccuonampHoro  Moxyis  [IM.05, sBastomerocst 49acThi0  MPOTPaAMMBI
NOATOTOBKM CIIELHUAJIUCTOB  cpenHero 3BeHa B coorBerctBuH ¢ PI'OC mo
cunerpanbHoctu 08.02.04 BonocHa0xeHne U BOAOOTBENEHNUE 0a30BOU MOATOTOBKU B
YacTH OCBOEHHUS OCHOBHOTO BHja mnpodeccruoHanbHon nestenbHocTd (BII):
[IpoekTupoBaHME 3JIEMEHTOB CHCTEM BOJOCHA0XXEHHS U BOJOOTBEIEHUS (C
UCIIOJIb30BAaHUEM TEXHOJIOTMI  uH(pOpManuoHHOro wmonaenupoBanus BIM) wu
COOTBETCTBYIOIIUX ITpodeccrnonanbubix komnereHuuii (11K).

Ha BbIIOJIHEHHE KypCOBOr0O MPOEKTA IMIPOrpaMmMoit BelieaeHo 50 yacos.

BrlonHeHre KypcoBOTO IPOEKTa NPeyCMaTPUBAET CBOEH LIEIBIO:

— (opmupoBanue npodeccuoHaNIbHON HAaINPaBICHHOCTH, CUCTEMAaTU3allUH,
3aKpEIJICHUI0 M PACIIMPEHHUIO TOJIYYEHHBIX BO BpeMs OOydeHHs
TEOPETHYECKUX M MPAKTUYECKHX 3HAHUW NPU TOCTAHOBKE U PEIICHUU
pa3paboTaHHBIX B KypcOBOM IIpoekTe 3anad no mnporpamme [IM.05
[IpoekTupoBaHHEe 3JIEMEHTOB CUCTEM BOJOCHAOKEHUS U BOJAOOTBEIEHUS (C
MCIIOJIb30BAaHUEM TEXHOJOTUIA HH(POPMAIMOHHOTO MoieaupoBanus BIM):

- CHOCOOCTBYET  Pa3HOCTOPOHHEM NOJITOTOBKE CTYJIEHTOB K
IPOU3BOJICTBEHHOM JEATEIbHOCTH B COBPEMEHHBIX YCIOBHSIX;

— OBJIJICHUE YKA3aHHBIM BHJIOM MTPO(PECCUOHANIBHOM €SI TEIbHOCTH.

BrlnonHeHre KypcOBOro MPOEKTa HAPABICHO HA ghopmuposanue 3j1emeHmos

Ce0yIoumuUx KOMnemeHyuii:

Hlugpp u

HaumMeHoB8aHue Ymenus 3nanus Koo JIP

KOMNnemeHyuil
OK 1. Boioupamo Pacnio3znaBate 3agauy 3HaTh aKTyaJIbHbII JIP 4
cnocoowl peuienus u/un poOaemMy B npodeccuoHanbHbii 1 | JIP 11
3a0au npoeccnoHaTbHOM /WU | COITUANBbHBIN KOHTEKCT, | JIP 13
npogheccuonanvnoii | COUUAIBHOM KOHTEKCTE; B KOTOpOoM npuxoautcs | JIP 14
desamenvHOCMU, AHanusupoBars 3aa4y paboTaTh U KUTb; JIP 15
RPpUMEHUMENbHO K W/uny mpoosaemMy u 3HaTh OCHOBHBIE JIP 16
PAaA3TUUHBIM BBIJICISATh €€ COCTABHbBIE HCTOYHUKU JIP 17




KOHmeKcmam. 4acTH; uH(popMaLuU U
[IpaBuiIbHO ONIPEAETUTh U | PECYPCOB ISl pEIICHHUS
HalTH HHOpMAIHIO, 3aja4 ¥ mpooOJieM B
HEOOXOUMYIO JIJIS po¢eCCHOHATPHOM
pelICHUS 3a/1a4u U/ 1IN W/WJH COITMATEHOM
pOOGJIEMBI; KOHTEKCTE.
CocraBuTh MIIaH JEHUCTBUS, | 3HATH aKTyaJbHbIE
Onpenenutb HEOOXOIUMBIE | CTAHAAPTHI
pecypcesl; BBITIOJTHEHUS padoT B
Brnazners akTyanbHbBIMU npodeccuoHanbHOM U
METOJIaMHu pabOTHI B CMEXHBIX 00JIaCcTsIX;
npodeccuoHalnbHO i U 3HaTh aKTyaJIbHbIE
CMEXHBIX chepax; METO/JTbI PabOTHI B
PeanuzoBars po¢eCCHOHAIBHON 1
COCTaBJICHHBIH IUIaH; CMEXHBIX cepax.
OueHuTs pe3ynbTar u
MOCJIEICTBHS CBOMX
IEeUCTBUHI
(camMoCTOATENHEHO WM C
MTOMOIIBIO0 HACTABHHKA).
OK 2. Onpenensts 3a1a4u Homenknarypy JIP 4
Ocywecmenameo MoKMCcKa HHPOPMAIIHH. WH(pOpPMaAITMOHHBIX JIP 11
NOUCK, AHAIU3 U OmnpenensTh HEOOXOIUMBIC | ICTOYHUKOB JIP 13
UHmMepnpemayuio HMCTOYHUKU MH(POPMALIUK | IPUMEHSIEMBIX B JIP 14
ungopmayuu, [TnanupoBaTh mporuecc poQeCCHOHAIBHON JIP 15
Heo0x00umoii 0nn noucka CTpykrypupoBath | aestenbHocty [Ipuemst | JIP 16
6bINOJIHEHUA 3a0aY MOJIy4YaEM YO CTPYKTYPUPOBAHUS JIP 17
npogheccuonanvuoii | uHpopmanuio Beienars | unpopmannu Gopmat
desamenvHoCmU. HanOoJiee 3HAYMMOE B odopmIIeHUS
nepeuHe HHPopMaIuu pe3ynbTaTOB MOKUCKA
OneHuBaTh NPAKTUYECKYIO | KH(OpMaLUU
3HAYUMOCTb PE3YJIbTATOB
norcka OpopMIATH
pe3yiabTaThl IOUCKA
OK 3. ITnanuposams | Onipenensts akTyanbHOCTh | Conepikanue JIP 4
U peanu3oevieamas HOPMAaTUBHO-IIPABOBOU aKTyaJIbHOU JIP 11
cobcmeennoe JIOKYMEHTAIlH B HOpMaTHBHO-TIpaBoBoii | JIP 13
npogheccuonanvroe u | npodheccuoOHATBLHON JIOKYMEHTALUH JIP 14
JIUYHOCMHOe JEATEIIBHOCTH CoBpemenHnas HayyHas | JIP 15
pazeumue u npodeccuonansuas | JIP 16
TEPMUHOJIOTHS JIP 17
Bo3MoxHbIe
TPACKTOPHUH
npo¢ecCHOHaIBLHOTO
pa3BUTHUS U
camMo0o0pazoBaHus
OK 4. Pabomamo 6 Opranm3oBbiBaTh paboty | [lcuxomorust JIP 4
Ko/1leKkmuege u KOJUJIEKTUBA U KOMaH/Ibl. KOJIJIEKTHBA JP 11
Komanoe, BsauMonelictBoBaTE C Ilcuxomorust muunocty | JIP 13
Ihpekmueno KOJUIETraMH, PyKOBOJICTBOM, | OCHOBBI POEKTHOM JIP 14
83aUMO0eiicmeoeamsy | KIIMEHTaMMU. NEITEILHOCTH JIP 15
C Konnezamu, JIP 16




PYK080OOCHEBOM, JIP 17
Kauenmam
OK 6Ilposgnamp OIMCHIBATh 3HAYMMOCTh CYILIHOCTb Ipaxxaancko-| JIP 1
2PaAHCOAHCKO- cBOEH MaTPUOTHYECKOU JIP 2
nampuomuueckyio CHEIMAIbHOCTH;IPUMEHSTh | [TO3ULIUHY,
no3uyuio, CTaHapThI 0011e4eI0BeueCKUX
deMoHcmpupogams | AHTUKOPPYILIUOHHOTO LIEHHOCTEN;
0CO3HAHHOE IIOBE/ICHHUS 3HAYUMOCTh
noeeoenue Ha OCHoGe npodeccuoHaTBLHON
mMpaouyuoHHbIX JIEeATEIBbHOCTH 110
obweuenoseueckux CHEIUAIbHOCTH
yenHocmei.
OK 7. Cobimo1aTh HOPMBI [TpaBwmita JIP 10
Cooeiicmeosamo 3KOJIOTUYECKOU 9KOJIOTUYECKOU
COXPaHEeHUo 6e3onacHoctu OnpeaensaTs | 6€301acCHOCTH NpU
OKpyicarouiell cpeowl, | HalpaBICHUS BEJICHUU
pecypcocoepescenuto, | pecypcocOepexeHus B npodeccuoHanbHOM
Ippexmueno paMKax JIeSITeIIbHOCTH
delicmeogambs 6 npodeccnoHaTBEHOM OcHOBHBIE pecypchl
upe3euIuaiHbIX JEATEIBHOCTH T10 3a/IeiCTBOBaHHbIC B
cumyauuax npodeccun npodeccuoHanbHOM
(cennanbHOCTH) nesrenpbHocTH [Tyt
obecrnieueHus
pecypcocOepexeHusl.
OKY9. Hcnonvzoeams | IlpumensTs cpencta CoBpeMeHHbIE JIP 4
UHpopmayuonnsvle MH(POPMaITMOHHBIX cpeactsa u ycrporicrsa | JIP 11
mexnono2uu 6 TEXHOJIOTUH JUId pelieHus | uHpopMaTU3aluu JIP 13
npogeccuonansvnon | npodeccuoHanbHbIX 3a1au. | [lopsiok ux JIP 14
oeamenpHOCMU. Hcnons3oBars [IPUMEHEHUS U JP 15
COBpPEMEHHOE [IpOrpamMMHOE JIP 16
[IpOrpamMMHOE oOecrieueHue B JP 17
oOecrnieueHue npodeccuoHanbHOM
JIESITEIIBHOCTH
OK 10. [Tonnmatp o6mmii cmbicn | [IpaBuna moctpoenus | JIP 4
Ilonv3oeamuca YETKO NMPOU3HECEHHBIX IIPOCTBIX U cloXKHBIX | JIP 11
npogpeccuonanvnoil | BBICKa3bIBaHUU HA IIPEAJIOKEHUH Ha JIP 13
OOKymMeHnmauueii Ha | U3BECTHBIE TEMBI npodeccuoHaIbHbIE JIP 14
2ocyoapcmeennom u | (mpodecCuoHaTbHBIE U TE€MBI, OCHOBHBIE JIP 15
UHOCMPAHHOM A3bIKe. | OBITOBBIE), obmeynotpedburensueie| JIP 16
IMOHUMAaTh TEKCThI Ha ry1aroJiel (ObITOBas U JIP 17
6a30BbIe npodeccuoHaIbHas
npodeccuoHanbHbIe TEMBI | IEKCUKA), IEKCUYECKUI

Y4aCTBOBAaTh B AHUAJIOTaX Ha

3HAKOMBIE O0IIME U

npodeccuoHanbHbBIE TEMBI,

CTPOHUTH MPOCTHIE
BbICKa3bIBaHUS O ce0e U 0

cBoel mpodeccruoHaTbHON

MUHHMYM,
OTHOCSIIITHMCS K
OTHMCAHHUIO MPEIMETOB,
CPEJICTB U MPOIIECCOB
npodeccHoHaNBHOM
JIESITEIIbHOCTH,
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ACATCIIBHOCTH, KPAaTKO 0COOEHHOCTHU

000CHOBBIBATh U IIPOU3HOLIEHHUS,
OOBSICHUTH CBOM JICHCTBHS | IPAaBUJIA YTCHUS
(Tekymue u TEKCTOB
IJIaHUPYEMBIE), TUCATh npodeccuOHaTBLHON
IIPOCTHIE CBA3HbBIE HalpaBJIEHHOCTH

COOOIIIEHNS HA 3HAKOMBIE
WA UHTEPECYIOIINE
poecCHOHALHBIC TEMBI

I[IK 5.1. IlpuHMMarh y4acTHE€ B NPOECKTUPOBAHUU BJIEMEHTOB CHCTEM
BOJIOCHAOXE€HUSI U BOJOOTBEIEHUS  C  MHCIOJb30BAHHUEM  TEXHOJIOTUH
nH(popManmoHHOro MoJenpoBanus BIM

[IK 5.2. Pa3pabaTeiBaTh MPOEKTHYIO IJOKYMEHTAIMIO C  HMCHOJb30BaHHEM
TEeXHOJIOTUH MH(POPMAITMOHHOTO MojenupoBanus BIM.

YMEHHIi:

—  pa3pabarbiBaTh TEXHOJOTMYECKHE CXEMbl OYMCTKH MPHUPOAHBIX U CTOYHBIX
BOJI, CXEMbI 00pabOTKH OCa/IKOB;

—  YUTaTh M BBINOJHATH YEPTEXKHU DIEMEHTOB CHUCTEM BOJOCHAOXKEHUA U
BOJIOOTBEICHNS;

—  paboTtaTh C HOPMATUBHBIMHU MPABOBBIMH aKTAMU;

—  COCTaBJATh BEAOMOCTH M cCHEHU(pUKAIUMU OOOpPYAOBAHHS M MaTEepUalOB,
AJIEMEHTOB MPOEKTUPYEMBIX CUCTEM BOJOCHA0KEHUS U BOJIOOTBEACHMUS;

—  BBIIOJHATH U O(OPMIIATH pPACUEThl MPOEKTUPYEMBIX 3JIEMEHTOB CHCTEM
BOJIOCHA0KEHUS M BOJOOTBEICHMUS;

—  TIOJIb30BaThCs PACUYETHBIMU IPOTPAMMAMU;

—  BBINOJIHATH PACYETHI AIJIEMEHTOB CAHUTAPHO-TEXHUYECKUX CUCTEM;

—  YHWTAaTh U BBINOJHATH YEPTEKHU CAHUTAPHO-TEXHUUECKUX CUCTEM;

—  IIPUMEHSATH COBPEMEHHBIE TEXHOJIOTUU CTPOUTEIILCTBA CUCTEM
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHMUS;

—  HUCIOJIb30BaTh WH(OPMAIIMOHHBIE TEXHOJOTUU MpU MNOA00pEe U TOMCKE

HE00X0IUMOro 000py/I0BaHMUS;



3HAHUH:

- OCHOBBI TPOEKTUPOBAHUS U KOHCTPYUPOBAHHSI;

- COCTaB M MOPSIOK pa3pabOTKU MPOCKTHOMN IOKYMEHTAIIUU;

- CTPOUTENbHBIE HOPMBI U IIPABUJIA;

- TEXHOJIOTUIO BBIMOJIHEHUSI CTPOUTEITbHO-MOHTAKHBIX PadoT;

- MEPEJOBbIE TEXHOJIOTUU U COBPEMEHHOE 000PYI0BAHUE;

- OCHOBHBIE THUJAPOTEXHUYECKUE COOPYKEHHS, HCIOJIb3yEMbIE B CHCTEMAax
BOJIOCHA0XEHUS U BOJAOOTBEICHUS;

- COBPEMEHHOE HaCOCHOE 000pyI0BaHHE.

JInst BBINOJIHEHUST KYpCOBOIO MPOEKTa CTYIAEHTHI JOJDKHBI — HCIOJIb30BaTh
NOJIyYECHHBIC 3HAHMS 10 TEMAaM:

e [leHTpanu3oBaHHas cucTeMa BOJIOCHAOXKEHHS U €€ OCHOBHBIE 3JIEMEHTBI

e OnpezenieHne pacu€THBIX pacXxo10B BOAbL. PexxuM paboThl BOIOIPOBOJA U €€
AJIEMEHTOB.

e BojoHanopHble OallHu M MTHEBMAaTUYECKHE YCTaHOBKHU. Pe3epByapsl 4ncTOM
BOJBI.

e Knaccuukanuusa m TpaccHpoBKa BOAOIPOBOJHBIX CETEH M BOJOMPOBOIOB.
Pacuérnas cxema oTO0pa BOABI.

e OmpenesieHHe MaMEeTpOB W IOTEPh HAmopa B CETM M BOAOBOJAX.
I'mapaBanyecknii pacyér CeTH.

e YCTpoiCTBO U 000pYAOBaHUE BOJIOIIPOBOIHBIX CETEH.

B HacTosimiee BpeMsi B HOBBIX 3KOHOMHYECKHMX YCJIOBHMSX OOpa3oBaHME
npencTaBiigier coOOM MpoUecc He TOJBKO OOY4YEHUs, HO M BOCIHUTAHUS U PAa3BUTHUSA
CTYJIEHTa KaK JUYHOCTH, MPEICTABISAIOIINNA UHTEPEC JJI 0011ecTBa U rocygapcTea. B
ATUX YCIOBHSX COJIepKaHuE OOpa30BaHUS OPUEHTUPYETCS HAa CaMOOIIpe/eeHHE
JUYHOCTH, HA CO3/IaHHME YCIOBUU IJIsl €€ camMopeaju3allid YXKe€ MPHU BBINOTHEHUU
TaKHUX CaMOCTOSITENIbHBIX Pa0OT, KAKUM SIBJISIFOTCSI KYPCOBBIE IPOEKTHI M CIETYIOIINN

34 HUMH HHHHOMHLIﬁ IIPOCKT.



1. KypcoBoe npoekTupoBanue

KypcoBoe npoekTrpoBaHue SBISETCS aKTUBHOM (OpMOI 00yUueHUs CTYJEHTOB
Y IPELYCMOTPEHO YUYE€OHBIM IJIAHOM.
OO0beM mpoekTa ompenensercss 3anaHnueM. PaboTa Hal KypCOBBIM IMPOEKTOM

moaApasaAcsICTCA Ha OTallbl:

° aHaIu3 U 0000ICHNE NCXOMHBIX JaHHBIX;
o HEIOCPEICTBEHHOE MTPOCKTUPOBAHNE;
o oopMIICHHE TIPOCKTA 1 €r0 OTKPHITAs 3alluTa.

1.1 Heau u 321241 KYpPCOBOr0 NPOEKTUPOBAHUS

KypcoBoe mnpoekTupoBaHue, Kak akTUBHAas (opMa U 3aBepHIAOIIMN dTam
obyuenus mo [IM 05, umeer ciemyroniue 3amaqu:

- 3aKpenuTh U pacuputh 3Hanus o MJIK 05.01;

— JaThb BO3MOXKHOCTh MPOSIBUTh W Pa3BUTh TBOPYECKHE CIIOCOOHOCTH,
WHUIIMATUBY, CAMOCTOSITEJIbHOCTh B TMPUHATHM PEIICHUM C MOCIeayIomed ux
KPUTUYECKOMN OLIEHKOM;

- 3aKpENUTh HABBIKM aHAIN3a CHOPAaBOYHON JUTEpaTyphbl, CTAaHAAPTOB U
HHBIX CIIPAaBOYHBIX MAaTEPUAJIOB.

[Ipu BBITIOJTHEHU U KypCOBOT'O MPOEKTA CTYJICHTBI JOJIKHBI
POJIEMOHCTPUPOBATH YMEHUS:

— MPUMEHATh  CTaHAapThl  EOWHOM  CHUCTEMBI  KOHCTPYKTOPCKOM
nokymentauu (ECKJI), nmonb3oBarbcsi CTpOUTENBHBIMU HOpPMamMu M IpPaBUIAMHU
(CHulI);

— M0JIb30BATHCS TAOJIUIIAMU U CTIPABOYHOU JTUTEPATYPOH.

— OTpEICJICHUE PACUETHBIX PACXOJ0B BOJbI OTIEIbHBIX MOTpeOUTENCH U
ropojia B LIEJIOM;

— BBITIOJTHEHHE TPACCUPOBKU MArMCTPAJIbHONW CETU U BOAOBOJIOB C YUETOM

IUTAHUPOBKH ropojia 1 penabeda MECTHOCTH;
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— BBIIIOJIHATH TUAPABIMYECKHUI pacyeT BOJIOIPOBOJHOM CETH;

- COCTABJISITh MOHTAXKHYIO CXEMy KOJbIla BOJOINPOBOJHOM CETH U
crenu(uKaIuio ee 000pyI0BaHUS U apMaTyphl;

— IPOEKTHUPOBATH 3JIEMEHTHI BOJONPOBOIHON CETH;

— OPUMEHATh  KOMIIBIOTEPHBIE  MPOrpamMMbl IpPU  MHPOEKTUPOBAHUU
BOJIOIIPOBOJTHOU CETH.

B COBpeMEHHBIX YCIOBHUAX PpPBIHOYHOW DKOHOMHUKH OLIEHKA YpPOBHS
oOpa3oBaHMsl, T.€. €0 TOTOBHOCTH K Hayaly Ipo(hecCHOHATBHON JIEATENbHOCTH, 110
NPUHIUIY «3HAaeM, YMEeM, HMeeM (HaBbIKM)» CMEIIAETCd K OLEHKE €ro
KOMIETEHIIUIA — CIIOCOOHOCTEN CTYAEHTa KaK JIMYHOCTU UCIOJIb30BaTh CBOU 3HAHMS,
YMEHUS U HABBIKH NP BBINIOJHEHUU TPOPECCUOHATIBHBIX 00513aHHOCTEN.

TpeOoBaHHs K KOMIETEHIMSM pa3HOOOpa3Hbl M JUKTYIOTCA 00JIaCThIO

npoeccCuoHaNbHOM NESITEIbHOCTH.

1.2 OO6mue TpedOBaHUS K KyPCOBOMY MPOEKTY

K KypcoBOMY NMpOeKTy NpeabsBisieTcs psa TpeOOBaHUI:

- TeMa KypCOBOT'O IMPOEKTA JOJIKHA OTBEYATh MPOMUITIO CLIEIIUATIbHOCTH;

- BBIMIOJIHEHHE uepTexeil, odopMieHHE TOSCHUTEIbHOM 3amuCcKu B
ctporom coorBercTBuu ¢ ECK/I.

EnunctBo  TpeOoBaHuM  mpedmnosaraeT  IIUPOKYIHO  WHUIMATUBY  MpHU
IPOEKTUPOBAHNUU B COOTBETCTBUM C OCOOCHHOCTSIMU OOBEKTa U CKJIOHHOCTSIMH TOTO
WM WHOTO  cTyleHta. (OO0s3aTenbHONM  MPEANOCHUIKOM  KaueCTBEHHOTO U

CBOCBPCMCHHOT'O BBIIOJIHCHUC KYPCOBOI'O IIPOCKTA SBJISACTCSA pa60Ta CTyACHTaA IIO

rpaduky.

1.3 3ananue Ha KypCcOBOe MPOEKTHPOBAHHE

3agaHue Ha KypCOBOM MPOEKT BBIIAETCS PYKOBOAUTEIEM KYpCOBOTO MPOEKTA

CTYACHTY Ha IICPBOM 3aHATHHU 110 ITPOCKTHUPOBAHUIO.
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3ananue oopmiseTcs Mo eAuHON popMe, MPEACTABICHHON B MPHIOKEHUH 2.

1.4 Opranusanust padoThl 10 KyPCOBOMY MPOEKTY

PaboTta Haj MPOEKTOM COCTOUT U3 HECKOJIBKUX JTAIOB:

— aHanu3 U o0OOIIEeHNE UCXOAHBIX JAHHBIX Ha 0a3e KypcoBOIO MPOEKTa IO
(ITM.05.);

— HEIOCPEACTBEHHOE NMPOEKTUPOBAHUE;

— o¢opMIICHHE NTPOEKTA U €r0 3aIIUTA.

B memax KOHTpoJii 3a XOAOM THPOEKTHPOBAaHUSA, PYKOBOJIWUTENb IIPOEKTA
pa3zpabaTbiBaeT TpaduK BBINOIHEHUS. B mpeaycMOTpeHHbIE [HHU MPOLEHTOBKH
CTYJEHTBI TNPEABSABIAIOT PYKOBOAUTEIK BCE HMMEIOLIMECH Y HUX MaTepuaibl II0
MIPOEKTY B COOTBETCTBUU C 3aIaHHBIM 00BbEMOM pPadoT.

Tak kak KypcOBOM NPOEKT B OOJIbIIECH €ro YacTH SBIISIETCS CAMOCTOSTEIbHOM
paboToi CTyJEeHTa, HOITOMY CTYAEHT BO BPEMsI KOHCYJBTAI[MHU JTOJKEH 00palaTbCs

K PYKOBOAUTECIIIO, KaK ITPaBUJIO, C TOTOBBIMHA PCILICHUAMMU.

1.5 Crpykrypa u 00b€M KypCOBOI'0 MPOEKTA

KypcoBoil mpoekT pa3pabaTeiBacTcs B 00BbEME TEXHUKO-DKOHOMUYECKOTO
o0ocHOBaHusA. B coctaB KypcoBOro mnpoeKTa BXOJAT PACYETHO-TIOSICHUTENIbHAS
3anucKa u rpauueckas 4acTh.

PacueTHO — mosiICHMTENBHAs 3allMCKa BBINOJHAETCS Ha CTAaHAAPTHBIX JINCTax
ncueit Oymaru gopmata A4 Ha KOMIIBIOTEPE C COOTBETCTBYIONIMM IpudTom Times
New Roman, pazmep mpudra 14, uatepBan 1,5 cTpokwu.

B cocTtaB pacueTHO-TIOSICHUTEIbHON 3aMUCKU JOJIKHBI BXOJAUTD!

e TUTYJIbHBIN JUCT, yCTAHOBICHHON (DOPMBI;

e 3ajaHKe Ha KypCOBOE MPOEKTUPOBAHUE;

e CoJaepkaHHe CO CIEeIYIOIUMU PEKOMEHAYEMBIMU pa3eIaMu:

BBenenue
12



1 McxonHble naHHbIE K KypCOBOMY ITPOEKTY

2 OO011as XxapakTEepUCTHKA CUCTEMBI BOJOCHA0KEHUS TOpoaa

3 Bribop cucteMbl BOJOCHAOXKEHHSI M TPACCHUPOBKA MAarucTpajbHOM
BOJIONIPOBOJIHOM CETH

4 OnpeneneHue pacyeTHBIX PacxoJ0B BOJbI

4.1 Pacxon BOJbI HA XO35IMCTBEHHO-TIUTHEBBIE HYK/bl HACEIEHUS

4.2 Pacxon BOJbI HA MTOJIMBKY YJIUI U 3€JI€HBIX HACAXKICHUI

4.3 Pacxo1 BOJbI HA IPOMBILIJIEHHBIE TPEATPUATHUS

4.4 Pacxoz BOJbI HA IPOTUBOIOKAPHBIE HYK/IbI

4.5 OO1uii pacyeTHbIN pacxo]] BOJbI B TOPOJIE

4.6 PexxuMbl pabOThl HACOCHOM CTAHIIUU 2-TO MO IbEMa

4.6.1 Onpenenenue eMKOCTH Oaka BOJIOHAIIOPHOM OaliHu

4.6.2 OmnpeneneHue eMKOCTH pe3epByapoB

4.7 PacueTHbI€ pEKUMBI paOOTHI B CETH

4.7.1 CocTaBiieHHE pACYETHBIX CXEM

4.7.2 PacdeTHbIE pacXxo/ibl B CETH

4.7.3 PacueTHble pacxXo/bl Ha pACUETHBIX y4acTKaxX CeTU

4.7.4 BeiOop MaTepuaia u TMaMeTpoB TPyO

4.8 T'mapaBauvecKue pacueThbl CETH U BOJOBOJIOB

4.8.1 I'mapaBiIruecKUid pacyeT CeTHU Ha BCE PACUETHBIC PEKUMBI PaOOTHI CETU

4.8.2 T'uapaBinyeckuii pacyeT BOIOBOIOB

5 KoncrpyupoBanue cetu

3aKIIFOueHUE

CHHCcOK HCTIOIB3YEMBIX HCTOYHUKOB

[losicHuTenbHast 3amucka BbINIOJHSETCS B o0bemMe 30 — 35 cTpanuly B
AJIEKTPOHHOM BHJE. ['paduueckast 4acTh COCTOUT U3 3-X JINCTOB TEXHOJIOTUYECKOM
JOKYMEHTAIINU, @ UMEHHO:

. Jluct 1, popmat Al, A2, «['eHepanbHBIi TJIaH TOPOIa), BHITTOTHEHHBIN

B MacmTabe 1:10000 wmmm 1:5000 ¢ HaHeCEeHHBIMH Ha HETO BOJOBOIAMHU,
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MAarucTpajibHbIMU JIMHUSMH W JAPYTUMH BOJONPOBOJHBIMU COOPYKEHUSIMH; Ha
TeHIUIaHE JIOJDKHBI OBITh YKa3aHbl TUAMETPhI TPYO U IJTMHBI yYACTKOB CETH;

o Jluct 2, dopmar Al, A2, «JleTaaupoBKa BOJOMPOBOJHOW CETH» -
JETAIMPOBKA OJHOTO KOJblIAa MAarucTpajibHOM ceTh co crnenuduxanuen ee
000pyI0BaHUs U apMaTyphl;

o Jluct 3, dopmar Al, A2 «[lman u pa3pe3 OJHOrO W3 COOPYKECHHI
BOJIONIPOBOJIHOM CETH (BOJIOIPOBOIHBIN KOJIOEIL, JIOKEP, MEPEXO]] MO KEeJIe3HOU U
aBTOMOOMIIBHOM 10pOroil)», BeinoJdHeHHbIe B MaciTade 1:50 mm 1:100.

[Io 3aBeplieHMM MPOEKTUPOBAaHUS M  3alUUTBl  KypCOBOI'O  IIPOEKTa

PYKOBOJMTEIb MIPOEKTA 3aIOJIHSET OJaHK OT3bIBa (IPUIIOKEHHE 3).

B paznene «Beedenue» YKa3bIBAIOTCS OCOOCHHOCTH OOBEKTa, JaceTCs
000CHOBaHME  aKTYaJIbHOCTH  pa3pabOTKu  MPEJIOKEHHOW  TEMbI  IPOEKTA.
[IpuBoauTcs kpatkas WHPOpPMAIMA O PEIIAEMbIX B KypCOBOM IPOEKTE BOMPOCAX:

H€O6XOI[I/IMOCTI> IIPOCKTUPOBAHHUA BOI[OI'IpOBOIIHOﬁ CCTH.

Pasnen 1«Mcxoonvie oannvie»n

HcxoaHble JaHHbIE BKIIOYAIOT B ce0sl:

— reHepaibHBIA IIaH Topoma B MacmrTadbe 1:10000 wmm  1:5000 c
HAaHECEHHBIMU HAa HETO MPOMBINUICHHBIMU MNPEANPUITUSIMU, aJMUHUCTPATUBHBIMH,
OOIIIECTBEHHBIMU U KYJIbTYPHO-OBITOBBIMU YUPEKICHUSIMU;

— XapaKTEpPUCTHKA JKWIJIOM 3aCTPOMKM PaA3JIMYHBIX PAlOHOB ropoa Ha KOHEI]
pPacyeTHOro CpoOKa: IUIOTHOCTh HACEJEHUs, JTaXHOCThb 3JaHUA U CTENEHb
0J1IaroycTpONCTBa;

— XapaKTEepUCTUKA MPOMBILUICHHBIX MPEINPHUATUN: UX 3HAYEHHUE, KOJMYECTBO
paboTaronyx B CyTKH U M0 CMEHAaM, YUCJI0 pabouuX, MOIb3YyIOMUXCS AYIIEM, PacXo/
BOJIbl HA TEXHOJIOTUYECKUE HYKbI.

B paznene 2 «Oowaa xapakmepucmuka cucmemovt 6000CHAOHCEHU 20P00A»

HCO6XOI[I/IMO YKa3aTb 4YHUCIICHHOCTL HACCIICHUA, KJIIMMAT, FJ'IY6I/IHy 3aJICraHusA
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TPYHTOBBIX BOJ, XapaKTEpUCTUKY TOPOJia, T€OJOrO-IMTOJIOTHUYECKOE CTPOEHUE
TPYHTOB.

B pazgene 3 «Bwibop cucmemvt 6000cHabyHCEHUA U MPACCUPOBKA
Ma2ucmpaibvHoii  6000NPOGOOHON cemu) TIPUBOAUTCS OOOCHOBaHUE BbIOOpA

CHCTCMBI BOI[OCHa6}KCHI/IH N CXCMBbI MaFHCTpaHBHOﬁ BOI[OI'[pOBOI[HOﬁ CCTU ropoJaa.

3.1 Obwue ceedenus o cucmeme 6000cHaAbOICEHUSA

CucteMa BOJIOCHA0XEHUSI HACEJIEHHOTO TIYHKTa B IIEJIOM COCTOUT U3
BOJI03a00PHBIX COOPYKEHUM, COOPYKEHUI JIsI OYUCTKHU BOJbI, PE3€PBYapOB UYUCTOU
BOJbI, HacocHBIX cTaHmuii | u |l momgbema m TpyOOmpPOBONIOB. JlOMOMHUTEILHBIM
AJIEMEHTOM CUCTEMBbI BOJIOCHAOKEHUS SIBJISICTCSI BOJOHATIOpHAs OaIlTHsl.

Pe3epByaps! uncToi BoABI M OaKk BOJOHANIOPHOMN OallTHU SIBJSIOTCS EMKOCTSMH,
PEeryJIUPYIOMIUMH PacXo BOJBI B CHCTEME BOJOCHAOKEHMS. ['0JI0OBHBIE COOPYKEHUS
BojIOIIpOoBOa (BOJ03a00p, HAcOCHAs CTaHIHUSA | MoabeMa, OYUCTHBIC COOPYIKEHUS)
paboTaloT paBHOMEPHO B TEUEHHE CYTOK. lopox ke moTpediseTr BOAy
HEPAaBHOMEPHO: HOYBIO MeHbIlle, yeM aHeM. Hacocnas ctanuusa |l mogbema momaer
BOJYy B TOpOJl Takke HEPaBHOMEPHO — IO cTymeH4YaTomy Trpaduky. [losromy
pe3epByapbl YMCTOM BOJIBI HOYBIO 3AMOJIHAIOTCA, a JHEM OINOPOXKHAIOTCSA. B HuX
TaK)X€ XPAHUTCS HEMPUKOCHOBEHHBIN 3arac BOJABI JJIsl TYIIECHHUS MOXKApOB, KOTOPHIC
MOT'YT BOBHUKHYTb B TOPOJI€ 1 HA 3aBO/IaX.

MarneHbKUM pEeryJsITOpOM pacxoia BOJLI B CaMOM TOpoOje SBISIETCS Oak
BOJIOHANIOpHOM OamHu. B TedeHue cyTok, korjga Hacochl cranmuu |l mogbema
MOJal0T BOJBI OoJbllie, YeM Tpedyercss ropojy, M3JMIIKH ee MOCTymaroT B Oak
BOJOHANOpHOW OamHu. HwMeromascss B Oake OamiHM BojJa MOJAeTCsl B
BOJIOTIPOBOJIHYIO CE€Th B T€ Yachl CYTOK, KOTJa BOJOMOTpeOJIeHuEe ropoaa OoJbiie
MIPOM3BOIUTEIIFHOCTH HacocoB craHiuu |l momgbema. Takum 00pa3oM, BoIOHAIIOpHAS
OamrHs SIBISETCS COOPYKCHUEM, aKKyMYJUPYIOIIUM OTPEICIICHHBIC 3amachl BOAbI U

pPEryIUpYIOMUM padoTy HacocHOU cranuu |l mogpema u BOIOTPOBOAHBIX ceTei. B
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Oake OallHU TaKXe XpaHUTCS HEOONBIION 3amac BOABI AJI TYLIEHHUS MOXKapa B
ropoje.

Kpome Toro, BomoHamopHasi OaliHsi BBIMOJHSET (PYHKIUIO YCTPOWCTBA ISt
NOJJIEpKaHUSI HEOOXOAMMBIX HAMOpPOB BOJBI B BOJAOMPOBOAHON ceTu. [loaTomy

OarrHs YCTAaHAaBJIMUBACTCA HA CAMOM BBICOKOM MCCTC Ha TCPPUTOPHUU I'OpOaaA.

3.2 Tpaccupoeka 8600060008 U MA2UCMPATbHBIX TUHUL

OCHOBOM [II1 TPOEKTUPOBAHMS SBJSECTCS TEHIUIAH HACEJICHHOTO MYHKTA,
MpUJIaraemelil K 3afannto. [Ipexne Bcero, cienyer BHUMATEIbHO U3YyUYUTh T'CHIUIAH U
3aJaHH€ W HAMETUTh Ha TEHIUIAHE MECTa pAaCHOJIOKEHUS IPOMBILUICHHBIX |
KOMMYHaJIbHO-OBITOBBIX TIpeAnpusiTuid. Ilocie 3Toro BeIOMpaeTcs: MECTOMOI0KEHUE
TOJIOBHBIX COOPYKEHUN BOJOCHAOKEHHUS, BKIIOYAIOMIMX B C€0S BOJONPUEMHHKH,
HacocHble cTaHIuu | u |l moabema, OUUCTHBIE COOPY)KEHHUS U pe3epByaphbl YUCTOU
BOobL. [Ipu 3TOM ciexyeT UMeTh B BHJY, YTO TOJIOBHBIE COOPYKEHHUS PACIIONArar0TCA
BOJM3M HMCTOYHUKA BOJOCHAOXEHUS, BBIINIE TOpPOJa MO TEYCHHIO PEKH U 1O
BO3MOXKHOCTH Ha TIPSAMBIX YydacTKax pekd. B 1enoMm, npu BblOOpe MecTa
PAcCIOJIOKEHUST BOJONPHUEMHBIX COOPY)KEHHH W3 JH000T0 BOJOMCTOYHHMKA (peka,
03epo, TO3EMHbBIC BOJIbI) HAJI0 CTPEMHUTHCS K MOJYUYCHHIO BO3MOXKHO 00JIee YHCTON
BOJIbI U3 MCTOYHHMKA M OOECHEUYEHUIO YCIIOBHM ISl OpraHM3allud 30H CAaHUTApPHOU
OXpaHbl MeCTa BOj103a00pa.

OT TOJIOBHBIX COOpPYXEHMH 10 Tropoja HNPOBOAUTCS Tpacca BOJIOBOJIOB,
KOTOPBIE JJIsI HAJIEKHOCTU YCTPAUBAIOTCS U3 JIBYX TPpyOOMNpoBOI0B. OJHOBPEMEHHO
Ha TEHIUIAaHE HAHOCHUTCS TOPOJICKash MarucTpajlibHas CeTh W  BBIOUpAETCS
MECTOMOJIOKEHHE BOJOHANOPHOW OalTHU, KOTOpasi COEIMHAETCS C TOPOJICKOW CEThIO
BOJOBOJamMK (B 1Be JMHUM). BomoHamopHas OaliHs yCTaHaBIMBAeTCs B HauOoJjee
BBICOKOW TOYKE MECTHOCTH Ha TeppuTopuu ropoga. OHa MOXKET pacroiararbcsi B
Hayaje, CEpeIMHE WIN KOHLE CETH.

[Tpu HaYepTaHUK MAaruCTPaILHON CETH HEOOXOIMMO UMETH B BU]Y, UTO IO HEH
TPAHCHIOPTUPYIOTCSI TPAH3UTOM OCHOBHBIE MAcCChl BOJbI, NPEAHA3HAYCHHBIC IJIS
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BOJIOCHAOXKEHUSI KPYIHBIX TOPOJCKUX paiioHOB. I[lpm ompeneneHun TpPacCh
BOJIOTIPOBOJTHOM CETH CIIEAYyeT CTPEMHUTHCA K TOMY, YTOOBI mojada BOJBI K
OTJICNBHBIM KPYITHBIM MOTPEOUTENSAIM MPOU3BOAMIACH Hanmboee KOPOTKUM IyTeM,
IIPU 3TOM BOJOIPOBOJIHAS CETh JOJDKHA OXBAThIBAaTh BCEX MOTpeOuUTeNnel u 001anarh
JIOCTaTOYHOM CTEMEHBI0 HAJS)KHOCTH, YTO JIOCTHTAeTCS YCTPOWCTBOM KOJIBIIEBBIX
BOJIONIPOBO/IHBIX ~ ceTel. BojompoBogHble CceTH JODKHBI  OXBaThIBaTh  BCIO
TEPPUTOPHUIO HACEIICHHOTO MyHKTa. [IpoKIagKy OCHOBHBIX MarucTpajieil ciaemyer
POEKTUPOBATh B COOTBETCTBHH C PACIOJIOKEHUEM OCHOBHBIX TOTPEOUTEICH BOJIBI.
[Ipu 5TOM HYXHO CTPEMHTHCS K TOMY, YTOOBI CETh HMMEJIa, BO3MOXHO MEHBIITYIO
MPOTSDKEHHOCTh y4acTKOB. [[1s 3TOro, B 9acCTHOCTH, JMHHWHM HAPYKHOTO KOHTypa
CETH JOJKHBI 00ECTIeUrBaTh JBYXCTOPOHHEE MUTAHUE MTOTPEOUTENEH, T.€. HApYKHbIC
MarucTpaJbHbIE JUHUU W TEPEMBIUYKH JOJKHBI HAXOAWTHCS BHYTPH TOPOJCKOU
3aCTpOMKHU, a HE TI0O OKPaAWHAM.

TpaccupoBKy MarucTpajllbHOM CETH CIIEyeT OCYIIECTBIATh, YYUTHIBas
cleAyoIIre cOOOpaKeHUs:

1) rmaBHOE HAampaBJICHHWE MAarMCTPAIbHBIX JIMHUM JOJDKHO COOTBETCTBOBATH
OCHOBHOMY HAIIPaBJICHUIO JABUKEHUS BOJBI MO TEPPUTOPHH HACEICHHOTO MyHKTA U
3aBHUCHUT OT €r0 TUIAHUPOBKU M KOH(PUTYpAIUH MUKPOPAHOHOB (KBapTaJlOB);

2) 10 TJIaBHOMY HAIpaBJICHUIO TPACCUPYIOT HE MEHEe JBYX MarvCTPajbHBIX
JUHUN, KOTOpble TPHOMMXKAIOT K OOBEKTaM, SIBISIONIUMUCS  KPYITHBIMHU
BOJIOTIOTPEOUTEIISIMH,

3) paccTosHUSL MKy  NapaJICIbHBIMM  JUHUSAMH — NPUHUMAIOTCA B
3aBUCUMOCTH OT MECTHBIX ycioBuid B mpeaenax 600-800 m;

4) MarucTpajabHbIC JUHUHM COCIUHSIOTCS IMEPEMbIUKAMHU, PACCTOSHUE MEXITy
nepeMbruykamu npuHuMaroTcs B npenenax 1000-1200 m.

5) MarucTpanbHble CETH TOABEPIralOTCS THAPABIMYECKOMY pacyery — T.e.
OTIPENENSAIOTCA TUaMETPhl TPYOOIPOBOIOB KAXkIOT0 Y4aCTKa M MOTEPH HAMOpa B HUX
JUTS pa3JIMYHBIX PEKUMOB PaOOTHI CUCTEMBI.

K MarucTpaiabHBIM JIMHASM MPUCOSAMHSIIOTCS pacipeaennTenbabie ceTu. OHA

COCUHSIOTCS MEXIy co00#, o0pa3ys 3aMKHYThbIe KOJIblla, W IPOKJIAIBIBAIOTCS
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MPAKTUYECKA M0 KaXIAOM YIWIE M KaxaoMmy mpoe3ay. Ha Hux pasmemarorcs
MOXKapHbIE TUJIPAHTHI. B 0TIMYMe 0T MarucTpaibHBIX, paclpeAeUTENbHbIC JIUHUU HE
PACCUUTHIBAIOTCA, @ UX JUAMETPbl PUHUMAIOTCS KOHCTPYKTUBHO — B 3aBUCUMOCTHU
OT TPOTHUBOMOXKAapHOTO pacxoma B mpeaemax ot 100 mo 300 mm. Or

pacipenenuTeNbHbIX CETEH BO/Ia Yepe3 BBObI TOAACTCS B KaXKIbIA JTOM.
Paznen 4 «Onpedenenue pacuemnuix pacxoooe 600ul»

Onpeoenenue cymouno2o 6000NOmMpedaeHUs HA XO3AUCHMEEHHO-NUMbEble
HYJHcObl  HACEJIEHHOTO IYHKTa MPOU3BOAMTCS B COOTBETCTBUU C HOPMOM
BOJONOTPEONCHUS,, HA3HayaeMOW B  3aBUCUMOCTH  OT  reorpapuueckoro
PacoJIOKEHHUS] HACEJIEHHOTO ITYHKTa U CTENEeHH 0JIaroyCTpOMCTBA KUJIOM 3aCTPOMKH,
Y YHCJIOM HACEJICHHUS.

Yucno HaceneHus onpeaensercs no Gpopmyse

N=S-P, 1)
rae S — mIomaas ceNnuTeOHON 30HBI HACEIICHHOTO MyHKTA (30HBI, IPeAHAa3HAYCHHOM
JUTISL pa3MEIEeHUs] KUJIbIX PAallOHOB, aAMUHUCTPATUBHBIX, HAYYHBIX, YYEOHBIX U .
IICHTPOB), ONPECISCTCS 10 TeHIUIaHy, T4,

P — mioTHOCTH HaceneHwus, den/ra.
PacuerHoe (cpemmee 3a TOx) BomomoTpeOieHHe (M°/CYT) HAXOMUTCS U3

BBIPAKCHUS

_N-gq,
Qure = 1000 )

rae J , — HOpMa XO3SIMCTBEHHO-IIMTHEBOIO BOAONOTPEOJicHUs (J1/CyT) HAa OJHOTO
xutens (cpemHecyrounoe 3a roa) (tabmmma 1 [1]). BwiGop ynmeabHOrO
BOJIOTIOTPEOJICHHS B TIpejieiaX, yKa3aHHbIX B Tabiuie 1, TOJKEH MPOU3BOIAMTHCS B
3aBHCHUMOCTH OT KIIMMATHYECKUX YCIOBHM, MOIIHOCTH UCTOYHHUKA BOAOCHAOKCHHS U
Ka4yecTBa BOJbI, CTCMEHHU OJ1aroyCTPOWCTBA, 3TAXKHOCTH 3aCTPOMKH W MECTHBIX

YCIIOBUH.
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Tabmuma 1 - VYnaensHOe cpemHecyToyHOoe (3a TOX) BOJOMOTpeOSieHWEe Ha

XO03SHMCTBECHHO-TTMTHEBBIC HYXXIbl HACCIICHUA

. N . VY nenbHOE X039iCTBEHHO-ITUTHEBOE
Crenenp 651aroycTpoiicTBa paiioHOB >KUITOM
sacThOMKH BOJIONIOTPEOJICHNE B HACEIICHHBIX MTYHKTAX HA
p OJTHOTO JKUTEJISl CPETHECYTOUHOE (3a TO1), JI/CyT
3actpoiika 3/IaHUSIMH, 000pyI0BaHHBIMU
BHYTPEHHHUM BOJIONIPOBOJIOM M KaHaIM3alueH, 125 - 160
0e3 BaHH
To  xe C BaHHBIMU U  MECTHBIMU
’ 160 - 230
BOJIOHATrPEBaTEISIMU
To ke, ¢ ICHTPAIM30BAHHBIM  TOPSYUM 990 - 280
BOJIOCHA0KEHUEM
IIpumevyanus

1 Jns pailoHOB 3acTpOWKH 3JaHUSAMH C BOJOIOJNB30BaHHMEM U3 BOJOPa300OpHBIX KOJOHOK YIIENBHOE
CpeIHEeCyTO4HOE (32 T0J) BOAONOTPEOICHHE Ha OQHOTO XKUTENS ciexyeT mpuauMaTs 30 - 50 1/cyT.

2 YpaenpHOE BOAONOTPEOJICHHE BKIFOYAET PAcXOIbl BOIABI Ha XO3SHCTBCHHO-TIUTHEBBIC W OBITOBBIC HYXIBI B
oOmecTBeHHBIX 3MaHuAX (o kinaccupukanuu, npuaatod B CIT 44.13330), 3a MCKITIOYEHHEM PacXOIOB BOMBI LIS
JIOMOB OTIbBIXa, CAHUTAPHO-TYPUCTCKUX KOMIUICKCOB M JETCKUX O3JOPOBUTEIBHBIX JIarepei, KOTOPHIC IOJDKHBI
npunumatbcs cornacHo CIT 30.13330 u TeXHOIOTHYECKUM TaHHBIM.

3 Komu4ecTBO BOJBI HAa HYXJIbI MPOMBIILIICHHOCTH, 00CCIICUUBAOIICH HACCICHHE MPOMYKTaAMH, U HEYUTCHHBIC
pacxopl MPH COOTBETCTBYIOIIEM OOOCHOBAaHHM JOMYCKACTCS MPUHUMAThH JOMOJHHUTEIBHO B pasmepe 10 - 20 %
CYMMAapHOTO pacxojia Ha X03sIiICTBEHHO-ITUThEBbIE HYXK/Ibl HACEJIIEHHOTO MyHKTA.

4 Jlns paiioHOB (MHKpPOPAHOHOB), 3aCTPOCHHBIX 3JaHUSIMH C IICHTPATM30BAHHBIM TOPSYUM BOOCHAOKCHHEM,
cilenyeT MPUHUMATh HETOCPEACTBEHHBIN 0TOOp Topsiueld BOJbI U3 TEIUIOBOM CETH B cpeqHeM 3a cyTku 40 % obiero
pacxojia Bojia Ha XO035iICTBEHHO-TTUTHEBEIC HYXIIBI M B 9aC MaKCHMAaJIFHOTO BOJ03abopa - 55 % »toro pacxona. [Ipu
CMEIIaHHOH 3acTpOiKe cIeayeT UCXOTUTh U3 YHCIICHHOCTH HACEIICHIS, IPOKUBAIOMICTO B YKa3aHHBIX 3IaHUAX.

5 YaenpHOE BOJOMOTPEOICHHE B HACEICHHBIX ITYHKTaX C YHCIIOM JKUTEJCH CBBINIC | MITH. Yell. JOMyCKaeTcs
YBENIMYMBATh TpH OOOCHOBAHWM B KaXIOM OTACIHHOM CIlyda€ M COTJIACOBAHWU C YIMOJTHOMOYCHHBIMH
rOCyIapCTBEHHBIMHA OpPTaHAMH.

6 KoHkpeTHOE 3HAaYCHHE HOPMBI YACIBHOTO XO3SHCTBEHHO-TTUTHEBOTO BOIOMOTPEOICHUS TPUHUMAETCS Ha
OCHOBaHHUH ITOCTAHOBJIEHUI OPraHOB MECTHOM BJIACTH.

PacueTHbIif Pacxol BOIBI B CYyTKHM HAHGOJBIIErO BOZOMOTpeOIeHus (M/CyT.)

omnpenenseTcs no dhopmylie

QcyT.MaKc:KcyT.MaKc'QcyT.cp, (3)
rie Koy wace — MaKCHMalbHBIA KOY(QQHULUMEHT CYTOYHOH HEPaBHOMEPHOCTH
BOAOINOTPEOJIEHUS, YUYUTHIBAIOIIUMN YK >KU3HU HACENIEHUS, PEXKUM pabOThI
MIPEANPUATHNA, CTETICHh OJIATOYCTPOWCTBA 37aHUMN, U3MEHEHHE BOJOMOTPEOICHUS 110
ce30HaM rojia u qHs (mpuHUMaeTcs paBHbM 1,1...1,3).

MakcuManbHbIA pacueTHBIN YaCOBOM pacxo/l onpeaesieTcs mo ¢popmyiie

K‘I.MBKC ' QCyT.MaKC
Quen =g @
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rae Ky yaxe

BBIPAKCHUA

a’MaKC

PEKUM pabOTHI TPEATNPUATHNA U IPYTUE MECTHBIC YCIOBHS (Ol yare =

KOA(p(UIIMEHT YacOBOW HEPABHOMEPHOCTH,

K‘I.MaKC:aMaKC'BMaKC

ONPENCTAEMBIN U3

()

KOA(h(PHUIMEHT, YUYUTHIBAIOMIMNA CTEMEHh OJIArOYCTPOMCTBA 3/IaHUH,

1,2.

. 1,4);

B saxe — KOODOUIIMEHT, YYUTHIBAIOIIUN YKCIIO )KUTENIEH B HACEIEHHOM MyHKTE U

MPUHUMAEMBIH 110 TabmuIe 2.

Tabnuua 2 - 3nauenust KO3PPUIUEHTA B yaxc

Yucio JKUTeJIEN, THIC. Yell.
flo 0,15/ 0,2 0,310,5/ 0,75/ 1| 15| 25| 4| 6| 10| 20| 50 | 100| 300 1000 =
0,1 Oonee
Koad-
¢urm-
CHT 45 4 | 35| 31|25 222/ 18| 16(15/14/1,3/1,2/1,15| 1,1|1,05 1
Bmaxc

Pe3ynbTaThl pacyeToB MO OMNPEIEICHUIO PAcXOAOB BOJABI Ha XO35HUCTBEHHO-

IMUTBCBLIC HYKJbI HACCIICHUA CBOIAT B Ta6J'II/IHy 3.

Tabmuma 3 - Pacxoa Boabl Ha X031 CTBEHHO-TTUTHEBBIC HYK]IBI HACCIICHUS

Crenenb Pacyer- | Hopma Qcyr.ep | Keyrmaxe | Qeyrmaxes | HeyuTeH- | Pacuetsr | Ky yax
OylaroycTpoil | HOe BOJIONOTDP | M3/cyT M?/CyT. HBII W pacxon,
CTBa 3JIaHMH | KOJ-BO | €OJICHHS pacxon M*/CyT.

JKUTEIE | Ha 1 BoAbl, 5%

" N, | xurens oT M*/CyT.

Yell. O, JI/CYT.

N3 00meropoackoro BOJOMOTPEONICHUS BBIICISIIOTCS COCPEIOTOYCHHBIE
pacxopl, MOTpeOasieMble KOMMYHQJIbHBIMHU, YYCOHBIMH, 3PEIUIIHBIMA U
aJMHHHCTPATHBHBIMU  OObekTamu (OaHW, mpadedHble, OOJBHHUIIBI,  LIKOJEI,

TOCTHHUIIBI, TEATPHI U T. II.).
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Pacxoo 600vl mna nonusky yauy u 3e1eHvlX HAcCAMCOeHUl TPUHUMACTCS
JOTIOJTHATEIBHO K TOPOJICKOMY pacxoay 1o maHHbM 1. 5.3 [1]. IIpu oTcyrcTBUU B
3aJ]aHUM KOHKPETHBIX CBEJICHUH O BEIMYMHE M XapaKTepe IUIONMIAJeH TOJUBKU
CYMMapHBIA pacxojl Ha TOJUBKY B IEpecyeTe Ha OJHOTO >KUTENS (no; MOXKET OBITH
IPUHSAT B 3aBUCUMOCTH OT MECTHBIX yciioBui B nipeaenax 50-90 1. B cyTkwu.

Pacxos BoJIbI Ha MTOJIMBKY 3€JICHBIX HACAKICHUH M YIIHII B CYTKH HAaHOOJIBIIIErO
BOJIONIOTPEOICHUS

Quon=0,001-qy05'N (6)

[TomuBKka MPOW3BOAUTCS, KaK NPABWIIO, IOJUBOYHBIMH aBTOMAIIMHAMH B
TedeHue 16 4yacoB M IBOpHUKaMHU B TedueHue 6-8 wacoB (mo 2-3 waca yTtpoMm u
BeuepoM). Ilpu pacmpenencHUH MOJMBOYHBIX PAcXOJOB IO YacaM CYTOK CJEIyeT
CTPEMHUTHCS K TOMY, YTOOBI Yachl MOJMBKU HE COBMAAAIN C YacaMHd MaKCHMaJIbHOTO
X035IUCTBEHHO-TTUTHLEBOTO pacxoja. Pacxos Boibl Ha MOJUBKY aBTOMAITUHAMU MOYKET
Ob1Th ipUHAT paBHBIM 60-80 % OT 00I1IeTO pacxoaa Ha MOIUBKY.

Bony Ha MeXaHM3UpPOBAHHYIO TMOJMBKY IieJiecoOO0pa3HO 3a0uparh U3
MOBEPXHOCTHOTO  MCTOYHUKA, OOOPYJOBAHHOTO  MOJBE3THBIMH  MYTIMH U
YCTPOMCTBOM JIIsl 3ampaBKy MaminH. Toraa 3Ty 4acTh pacxoja Hy>KHO UCKITIOUYHUTD U3
pacyerTa.

[ToaTOMy pacueTHBIM pacxoj BOJAbI Ha TMOJUBKY (BPYUYHYIO) OMPEAEIUM I10
bopmyie

o —Qu.20.40
Y100 (7)

Crnenuduka otOopa BOJbI U3 CETH JIsl OJMBKU YJIUIl U 3€JIEHBIX HACAXKICHUIM
ITIO3BOJIACT KJIaCCI/I(l)I/IL[I/IpOBaTB ITOJINBOYHBIC pacxom;l KaK paBHOMepHO
pacnpe):[eneHHbIe 110 IJIJMHE CCTH.

Pacxoo 60061 nHa npomviwnennvix npeonpusmusx. Ha NTpOMBIIIICHHBIX
HpeI[HpI/IHTI/IHX, paCHOJ'IO)KeHHBIX Ha TeppI/ITOpI/II/I ropoz[a, BOJ1a pacxozxyeTCﬂ Ha
XOSHﬁCTBeHHO-HHTbeBBIC, )IymeBBIe U TEXHOJIOT'NYCCKUC Hy}K)IBI.

HOpMBI BOI[OHOTpC6J'ICHI/I$I Ha XOBHﬁCTBCHHO-HHTBGBHG HY)KI[I)I HpI/IHHTBI

(m.5.4 [1]): mns «ropsumx» IeXOB 45 Ji/4el. B CMEHY, JUIS «XOJOIHBIX» IIEXOB 25
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jJ/den. B CMCHY. PGSYJ'H)TaTBI pacdeToB IO OHNPCACIICHUIO PACUCTHBIX PACXOIO0B

CBOJAT B Tabnuity 4.

Tabmuma 4 - Pacxog Boabl Ha XO3SHWCTBEHHO-TIUTHEBBIE HYXKIBl pabOUYMX
POMITPEANPUATHM
Haumen (Bunnexa |Kom-Bo [Koi-Bo Komn-Bo Hopma Pacxon Bonwi, [Pacxon
OBaHHE paboTaro | cMeH |paboTaromuX IO | BOJOMOTPEO- M3/cM BOJIBI,
[peanpu IIUX B CMeHaM, Yel. JeHus Ha 1 M>?/CyYT.
SITUU CYTKH, | 1 1 Yyell. B CMEHY, | 1 11
Yell. I

XOJIOTHBIE

ropsaue
Htoro

Pacxoz[ BOJAbI Ha XO3SIHUCTBCHHO-ITUTHLEBBIC U IMPON3BOACTBCHHBLIC HYKAbI

MpCAIpUATHUA ABJLACTCA TOIIOJIHUTCIIBHBIM COCPCAOTOUYCHHBIM PACXOI0M. PaCXOIII)I

BOJbI Ha XO03SHUCTBEHHO-TIMTHEBHIC HY)XIbl MNPCANPHUATHA CICAYCT OIIPCACIATD

corlacHO JgaHHbIM [lpunoxkenus A [2].

Hwuxe,

B Taliuie

pacripesie/ieHde BOJIONOTPEOJICHHST Ha XO3SMCTBEHHO-TUTHEBBIC

NpENNpUATHAS MO Yacam

4acoBOW HepaBHOMepHOCTH K.

CMCHBI B 3aBHCHMOCTH OT BCIMYHHBI

5,

HYXK/IbI

MIPUBEIEHO

OCXOB

ko3 purenTa

Tabnuua 5 - Pacnpenenenue pacxogoB BOJbI IO YacaM CMEHbI Ha XO3SIMICTBEHHO-

MMUTHEBBIC HYKbI LIEXOB MPEANPUATHI

Yacel CMEHBI 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-8,5
K=25 0 12,05 (12,05] 12,05 | 12,05 | 12,05 (12,05|12,05| 15,65

Pacxox, %
K=3,0 0 6,25 | 125 | 12,5 | 18,75 6,25 125 1| 125 | 18,75

Pacxon BOmbl s Aymien clienyer HaxOOUTh

B COOTBCTCTBHUM C YHUCIOM

YCTaHABJIMBACMbBIX AYIICBBIX CCTOK, OIPCACIIACMBIM B 3aBUCUMOCTU OT CaHHTapHOﬁ

XapaKTCPUCTUKHU IMTPOU3BOACTBCHHEIX ITPOLCCCOB B LICXaX MPCAIIPUATHUS.

Pacxon 4depe3 oJHy AyLIEBYIO CETKY TPYIIIOBBIX AYLIEBBIX B TeueHue 45

MHUHYT (IIPOJOJDKUTEIBLHOCTh TIOJIb30BAHUS JIYIIEM IOCJIE OKOHYAHUS CMEHBI)
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cocTaBisieT (=375 1. Takum 00pa3om, CMEHHBIH PACXO] BOJLI HA MPEANPUATHU

Ut ymeit (M°) MoKeT GbITh OIPEIENEH U3 BBIPaKEHHS

Q..

~q,.-N
©1000-n "’

pi

rae N , — gucio paGoTaromux B 1exax, IPUHUMAIOIIUX AYIII;

(8)

N — pacyeTHOE YHCIIO YCIIOBEK Ha OJHY AyIIeByro cetky (3, 5, 7 wm 15) B

3aBUCUMOCTHU OT CaHHTapHOI?I XApaKTCPUCTHUKU IIPOU3BOACTBCHHBIX ITPOICCCOB.

Tabnuma 6 - Pacxox Boasl Ha qy1ieBbIe

Haume- |Karero- |Cmen | Kom-so Koma-Bo Kon-Bo |[Komn-Bo
HOBaHUE nst a aboTaro- |IMOJIB3YIO- | Yell. Ha  [YIIEBBIX
P p yIo y Pacxox Bogbl
MpEANpH |IIPOU3BO LIMUX B LIUXCS OJIHY CETOK,
ST JICTBa CMEHY, JyIieM, | JAYyHIEBYIO | IITYK
qel. yeJl. CETKY, Ha OJIHY B B
4el. CETKY, JI |[CMEHY, |CYTKH,
M3 m3

[ToTpebyiieHne BOJBI MUTHEBOIO KAadyeCTBA Ha MPOU3BOJCTBEHHBIC HYK]IbI
MOKET UMETh YaCOBBIC KOJieOaHUs, KaK B Mpejerax CMEHbI, TaK U B MIpe/Iesiax CyTOK.
Pa3zMepbl 4acoBbIX KoJieOaHUM MPOU3BOJACTBEHHOIO BOJOIMOTPEOJICHUS 3aBUCAT OT
TE€XHOJIOTMY MTPOU3BOJICTBA U HAJIMYUSA B CUCTEME MPOU3BOACTBEHHOTO BOJOIPOBOAA
AKKYMYJIUPYIOIIUX EMKOCTEM.

Pacxon Bozabl Ha HAapy)KHOE MOXKAPOTYIIEHUE B TOPOJE W PACUETHOE YMCIIO
MOXKapOB HAUICKHUT MIPUHUMATD corytacHo Taouibl 1 [3].

B 3aBucumMoCTH OT ynciia JKUTENEN U XapaKTepa 3aCTPONKHU ONPEAEISIOT:

— pacyeTHOE KOJMYECTBO OJTHOBPEMEHHBIX MOXKAPOB;
— pacxo[l BOJbI HA OJIMH MOXKap;
— IPOAOJDKUTEIBLHOCTH TyIIEeHHS mokapa (1. 6.3 [3]).
Pacxon Bombl Ha HapyXHOE Ha

IMOKapOTYLICHHUEC IMPOMBIIIJIICHHBIX

OPEANPUATUAX 3aBUCUT OT IUIOMIATU TPEANpUATUH, oObeMa 3JaHui, CTENEeHH HX

OTHECTOMKOCTH M KaTEeropuy MPOM3BOJCTBA MO MoxapHoW omacHoctd [3]. Ilpwm
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OTCYTCTBUHM JAaHHBIX B 33JIaHUU TPHUHAMAEM YCJIOBHO MO OJHOMY IOXapy Ha
npennpusituu mo 20 J/c.

[lpn Hanmuyuu B TOpojE TMPOMBIIUICHHBIX MPEANPHUITAN OOMMH pacxo] Ha
HApy>XKHOE MOYKAPOTYLICHWE OINpenenseTcss Kak CyMMa HOTpeOHOro OOJIbIIero

pacxona mmoc 50% norpebHOro Menewero pacxonaa. Hampumep, Qo mapyx = 352 +

20
— =80u/c, rme 35 J/c - pacxoj] BOJABI Ha OJWH TOXap B TOPOJe; 2 — KOJIMYECTBO

OJTHOBPEMEHHBIX MOKapoB; 20 JI/c — pacxo/1 BOJbI Ha TI0Kap Ha 3aBOjIE.

B cootBercTBHM ¢ [4] pacxom BOABI Ha TYyIIEHHE IOXKapa BHYTPU 3IaHUMH,
00OpPYJIOBaHHBIX TOXKAPHBIMH KpaHaMH, CIICAYeT YYHTBIBATH JOTIOJHUTEIBHO K
pacxoiaM Ha HapyKHOE TMOXAPOTYIICHHE. DTOT PacXoj MPUHUMAETCS U3 pacyera
OJTHOBPEMEHHOTO JICHCTBHSI IBYX MOKapHbIX cTpyi 1o 2,5 n/c [4]. CornacHo [4] npu
OTIPEICIICHUU PACUYETHBIX PACXOJ0B BO BPEMs MOXKAPOTYIICHUS HAa MPOMBIIIICHHOM
OPEANPUATHE HE YYMTHIBAIOTCS PAacXOJbl BOIBI HA TOJHMBKY TEPPHUTOPHI, MPHEM
AyIIa, MBITHE MTOJIOB ¥ MOMKY TE€XHOJOTHYECKOTO 000PYI0BAHMS .

OOmmii pacxol BOJAbl Ha TYLIEHUE MOXKAPOB B TOPOJE U MNPEANPHUITHUIX
COCTAaBUT

Qnom.o6m: QnomHapy)K+ QHO)K.BHyTp (9)

[Ipy HaMUMKM B HACEJIIEHHOM ITyHKTE PAalOHOB C PAa3JIMYHOW 3TAXKHOCTBIO U
CTENEHbIO OJIarOyCTpoMCTBA JKUJIBIX 3JaHUl, OOYCIIOBIMBAIOIIMX I[PUMEHEHHE
OTJIIMYHBIX JIpyT OT Jpyra HOPM BOAONOTpeOseHuss U KO3 UIIMEHTOB
HEPABHOMEPHOCTH,  OINpPEAEIEHUE  CYTOYHOIO  BOJONOTPEOJIEHHS U €ro
pacnpesesieHue 1Mo yacaM CyTOK JOJDKHBI IPOU3BOAMTHCS OTAEIBHO JJIA Ka)KIOro

paiioHa.

ITonpaznen 4.5 «Obuwuii pacuemmustii pacxoo 600wl 8 20pooe»

[lo wacam CyTOK MakcHUMalbHOE O0Iee CyTOYHOE BOAOMOTpeOIcHUE
HACEJICHHOTO ITYHKTa Ha XO3SHCTBEHHO-TIUTHEBBIE HYKIbI paclpeneiseTcs B
3aBUCUMOCTH OT BEIUYHHBI KOod(duimenTa yacoBoit HepaBHOMepHOCTH. Konebanus

pacxoga IO dYacaM CYTOK CleayeT NPUHMMAaTh 1o Tabmuie 7 (IpH OTIMYUH
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BBIYMCIICHHON BENMUUUHBI K 0 OT TAOMWYHOM pacmpesniesieHne pacxoaa Mo Jyacam
CYTOK MPOU3BOJUTCS B COOTBETCTBHH € KOA()(PHUIIMEHTOM, UMEIOIIMMCS B TaOIULE U
HanOosee OJIM3KUM IO BETMYMHE K BEIYMCICHHOMY ).

Tabmuua 7 - PacnpeneneHue XoO3sSHCTBEHHO-IMTHEBOIO BOJONOTPEOJICHHS B

HACEJICHHBIX MYHKTaX IO YyacaM CyTOK (B % OT CyTOYHOr0 BOAOIOTPEOICHN)

Yackr Koaddurment gyacoroit HepaBHOMEPHOCTH, K ¢ yaxe.

cyrok [ 1,15 | 1,2 |1125| 13 |[135| 14 |145]| 15 1,6 1,7 1,8
0...1] 3,6 35 133 | 3.2 3 2,75 2 15 | 1,25 1 0,9
1..2 | 36 345|325 31 32 129 | 2,1 15 | 1,25 1 0,9
2..3]1 36 345 ]| 33 | 3,2 25 (2451 1,9 15 | 1,25 1 0,9
3.4 3,6 34 | 3,2 | 3,2 26 | 26 | 19 15 | 1,25 1 1
4..5| 3,6 34 1325 | 3,2 35138 119 | 25 |1,25 2 2,35
5.6 37 |355|34 |34 |41 |41 | 3,7 | 35 | 3,25 3 3,85
6...7 1 41 4 385 | 38 | 45 | 45 | 55 | 45 | 48 5 5,2
7.8 43 | 44 (445 46 | 49 | 49 [ 53 | 55 | 6,4 | 65 6,2
8..91 4.8 5 52 | 54 | 56 | 49 | 58 | 6,25 | 6,7 | 6,5 55

Ne
— -
e

47 | 48 [505| 5 49 585 [605(625]| 59 [ 55 | 485

[U—
=B

110 46 | 47 485 48 | 49 | 49 | 58 [625]| 59 | 45 5

—
—
.

12| 45 | 455 | 46 | 46 | 47 | 47 | 57 [625]|585]| 55 | 6,5

12...13] 45 [ 455 | 46 | 45 | 44 | 44 | 438 5 |58 7 7,9
13...14 4,4 [ 455 | 455 | 44 | 41 | 41 | 47 5 |58 7 6,7
14...15| 45 | 46 |475] 46 | 41 | 41 |[505] 55 | 55 [ 55 | 5,35
15...16] 45 | 46 | 47 | 46 | 44 | 44 | 53 6 |[525]| 45 | 4,65
16...17) 45 | 45 |465 | 44 | 43 | 43 | 54 6 9,5 5 4,5
17...18 42 | 43 [435] 43 | 4,1 4 S 9,5 6 6,5 | 55
18...19] 43 (435 | 44 | 44 | 45 | 42 |485] 5 [575| 65 | 63
19...20] 42 (425 43 | 45 | 45 | 44 | 45 | 45 [4,75| 5 9,35
20...21| 42 [425| 43 | 45 | 45 | 45 | 4,2 4 425 | 4,5 S
21..22| 41 [415]| 42 | 48 | 48 | 48 | 3,6 3 3 3 3
22...23] 4 39 [3,7/5]| 38 | 46 | 45 [285| 2 2 2 2
23..24 39 [ 38 | 37 | 37 |33 [39]21 )15 [125] 1 1

Pacnipenenenne pacxoza BOJIbI U3 BOAOMPOBOA IO YacaM CYTOK HaMOOJBIIIEro
BOJOTIOTPEOICHUS TPOU3BOIAT B TabnuIie 8.
CymMupysl pacxojabl BOABI BCEX MOTPEOMTENCH 3a KaKIbIM Yac, MOJIydaeM

001Ut CyMMapHBIN pacxo B TOPOJIE B CYTKH HAUOOJIBIIIETO BOAOIOTPEOICHUS.
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Tabnuma 8 - Pacnpenenenue pacxo0B BOJbI B TOPOJIE MO YacaM CYTOK HAaMOOJbILIEro

BOJIONIOTPEOICHUS

Yacel
CyTOK

XO03-IIUT
HacCeJIeHUs

HYK]TbI

% oT
CYyTOYHOT
0 pacxoja

M

3

Ilonus.
yIdln  #u
3€JI€HBIX
Hacax/ie-
HUM

3
M

HanmenoBanmne MMpEaApuUiATUA

CymmapHbIit

pacxon

TEXHO-
JIOTHYe
CKHE
HYX/bI
M

X03-IIUT
HYXbI

% oT
CMEHHOT
0

3
M

Ay
3
M

3
M

% ot
CYTOYHOTO
pacxonaa

0-1

2-3

3-4

5-6

6-7

7-8

8-9

9-10

10-11

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23

23-24

Hroro

[Toapaznen 4.6 «Pexcumubl pabomuvl HACOCHOU CMAHUUU 2-20 NOObEMA)

Pexxum paboThl HACOCHOM CTaHIMU 2-TO MOAbEMa OOBIYHO TPHUHUMAECTCS

CTyNEHYAThIM 32 CUET M3MEHEHMS KOJIMUecTBa paloTarolmmx HacocoB. I'padux eé

paboOThI TOJDKEH MO BO3MOXKHOCTH TPHOIMKATHCSA K TpaduKy BOIOMOTPEOJICHHS, B

ATOM ciydae 00bheM Oaka BOJOHAMOpHOM OaimrHu OyneT HauMeHbIUM. OJHAKO Mo

YCIOBUAM OKCIINIyaTalku HACOCHBIX CTaHI_II/Iﬁ qucCIIO CTyneHefI JOJIXDKHO OBITh HE

6omnee Tpex. OOBIYHO YMCIIO CTYNEHEH HACOCHBIX arperaToB MPUHUMAETCS 2-3 Jyis
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ropoaa ¢ pacxozom 50-60 Teic.M> B CyTKH. IIpi 3TOM perymmpyromias eMKOCTh 0aka
BOJIOHATIOPHOW OamrHu OJbKHA OBITH OT 2,5 10 6% OT CYyTOYHOTO pacxojia ropoja.
Hanpumep, npu aByxcTyneH4aTol paboTe HACOCHOM CTaHIMK 2-TO IOAbEMa: B
nepuoibl ¢ 0 10 6 yacoB u ¢ 22 10 24 yacoB yacoBasi MPOU3BOJUTEIBHOCTh HACOCOB
MOKET COCTaBIATH 2,5%, a B riepuo/ ¢ 6 10 22 gacoB - 5% OT o011ero pacxoaa BOJbI.

OOmiasgs momaya BOABI HacocaMH B ceTh JoJpKHA coctaBisith 100%, T.e.
2,5%:8+5% -16=100%.

[Io mosy4eHHBIM JaHHBIM CTPOUTCS TpadUuK BOAOMOTPeOICHUS, PAOOTHI

HACOCOB HacocHoM cTannuu ll-ro mogséma u I moxbséma, (pucyHok 1)

Pacxox BoawI TOPOJIOM
CyT.max A BOA poA

I'pacduk paboTh HacOCHOM cTanuuy | MoabEMA

I'paduk padotsl HacocHoM ctanuuy |l mogbEma
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10 12 18 20 22 24

Yacel cyTOK

Pucynok 1- I'paduk BogonoTpebienus u paboTa HaCOCOB MOIBEMA

4.6.1 Onpeoenenue emkocmu 6axa 6000HANOPHOU OAUHU

O06bem Oaka BOJIOHATIOPHOM OAIIHK OTIpeesieTcs Mo GopMyIie:
Wi 6 =Wper. + Wi, (10)
rae Wy, - peryamupyronias eMKOCTb, M
W,.,, — HEIIPHKOCHOBEHHBIH POTHBOIOKAPHBI 3a11ac BOJIBL, M-.
Perynupyromniasi eMKoCTh Oaka BojoHamopHou OamHu (B % OT CYTOYHOTO

pacxojia) OMpeAesAIoT IyTEM COBMEIIEHHUS TpadUKOB BOJOMOTPEONEHUS U PadOThI

HACOCHOM CTaHIIUH 2-T0 rnoarcemMa, 4T1o MaKCHUMAaJIbHbIA OCTATOK BOJEBI B Oake (I/IJII/I

€ro peryIMpyomas eMKOCTh) M°, OIPeIesIeTcs

W

per

_ m.QcyT

100

r7e M- MaKCUMaJIbHBIH 0CTaTOK BOALI B Oake, %, (13 Ta01. b);

. 3
Qcyr — CYTOYHBIH pacxon BOIAbI B TOPOLE, M.

(11)

Tabmuma 9 - Onpenenenue perynupyronield eMKOCTH 0aka BOJAOHAIIOPHOW OamrHu (B

% OT CyTOUHOr0 pacxona)

Yacel cyTok

Pacxon
BOJIBI
roposiom,%

TTogaga BogbI
Hacocamu 1
nojabeéMa

[Toctynnenue
BOJBI B 0aK

Pacxon
BOJIBI U3
Oaka

BOJKLI B Oake

Ocrarok

0-1

1-2

2-3

3-4

45

5-6

6-7

7-8

8-9

9-10
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10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
Wroro:
[Tpu ommOo4YHOM BEIOOpE Yaca OMOPOKHEHHS Oaka BOJOHAIIOPHON OalllHU €ro

peryjupyromas €eMKOCTh OIpeAeNsaeTcs Kak cyMMa aOCOJIIOTHBIX 3HAYCHHM
HauOOJbIIEH TOJIOKUTEILHOM W OTPHUIIATEIBHOW BEJIMYMHBI B MOCIEIHEN rpade
TaOJUILIBI O.

B ©Oake BojoHamopHOW OalmHU TpeIyCMaTPUBAETCS TakKe XpaHEHHUE
MPOTHUBOMOXKAPHOTO 3amaca BOJbl HAa TYUIEHHE OJHOIO HAPYXHOTO M OJHOTO
BHYTPEHHETO Moapa B TeueHue 10 muH., T.€.

_(,,+9,)60-10
" 1000 ’ (12)

T1I€ Oyap — PACXOJ BOBI HA TYIIEHHE OJHOTO HApY;KHOTO M0Kapa, JI/C;

Jsx — PACXOJ] BOJIBI HA TYIICHHUE OJHOTO BHYTPEHHETO MOXapa, Ji/C.
4.6.2 Onpeoenenue émxocmu pe3epgyapos y HacOCHOU CMAanHyuu 2-20 noovema

OO6mumii 00BeM pe3epByapoB Y HACOCHOW CTAHIIMM 2-TO MObeMa OTMPEIEIIETCS
o ¢opmyire:
Woes. = Wier. + Wi, + We o, (13)
rae Wer. — peryaupyromas €eMKOCTb, M
W,, ;. — HEIPUKOCHOBEHHBIN MPOTUBOIIOKAPHBIN 3aI1ac BOJIbI, M3;
W, . — 3amac BOJbl HAa MPOMBIBKY (UIHTPOB U APYTHE€ COOCTBEHHBIC HYXIbI

o 3
O4YMCTHOH CTaHIIUHU, M .
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Perymupyromas cucrema pesepByapoB W,,. onpenensgercs (B % OT CyTOYHOTO
pacxoja BOJZbI) MyTEM COBMEIICHUS TpadUKOB pabOTHl HACOCHOW cTaHIMH |-TO
MOABEMA U HACOCHOU cTaHLUM 2-r0 noabeMa. Wye.- 3TO IUIomanb rpaduka Mexmy
JUHUSMA TIOCTYIUICHHUS BOJIBI B PE3EPBYaphl CO CTOPOHBI OYUCTHBIX COOPYKEHUU B
KOJ-B€ OKOJIO 4,17% OT CyTOYHOIO pacxoj/ia U OTKAYKU €€ U3 pPe3epByapOB HACOCHOU
ctaniuen 2-ro nogbema (5% ot cyroyHoro) B TeueHue 16 yacos (0T 6 10 22 4acoB).
IepeBo/ist 3Ty IIIOIIA/lb H3 IPOICHTOB B M°, [IOIy4aeM:

W :(KII_KI)'n'QcyT
100 ’ (14)

rie K, — 3T0 oTkauka Bojbl W3 pe3epByapoB Hacocamu |l mogsema B dackl
HanOOJIBIIIETO BOONIOTpeOIeH s, Y0;

K; — 310 momaga Bompl Hacocamu | mogbemMa B pe3epByaphl YMCTON BOJBI B
yachkl HAUOOJIBIIIETO BOJONOTpeOIeHUS, Y0;

N — KOJIMYECTBO YAaCOB HAUOOJIBIIEr0 BOJONOTpEOICHH S, U;

Qcyr — CYTOYHBIH pacxo; BOJBI B TOPOJIE, M,

HerI/IKOCHOBCHHBIﬁ HpOTPIBOHO)KElpHLIﬁ 3al1ac  BOJABI OIIPCACIIACTCA 11O

dbopmyie:
Wiz = 3 (Quos. — Qepr) + Cacins M, (15)
171€ Qrox.o6m, - FACOBOM PacXoj] BOJIbI Ha TYIIIEHUE TIOKAPOB;
Quow.o6m =356° Qron.o6us (16)

Qcpq- YACOBOM pacxof BOJBI, IOCTYNAIOIIEd B pe3epByapbl CO CTOPOHBI

OYHCTHBIX COOPYKEHHU,

QcyT
Qcp.!{. - 24 !

Omaxe.s- CYMMAPHBIA pacxo] BOJBI 32 3 yaca HauOOJIBIIIETO BOJOTIOTPEOICHHUS.

O0beM Boabl Ha COOCTBEHHBIE HYXKIbl OYMCTHOM cranmmu W,
PacCUYMTHIBACTCS HAa JBE TMPOMBIBKM IIPH IPOMBIBKE OJHOTO (UIBTpA WIH Ha TPH
MPOMBIBKH TPU OJHOBPEMEHHOW MPOMBIBKE NBYX (uibtpoB. Bemmunny W,

OTIPENICIISIIOT TOCJIe pacueTa BOJOOYMCTHOM CTAHIIMM C YYE€TOM THIIA U TUIOIIAJH
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GUIBTPOB, @ TAaKK€ WHTEHCUBHOCTH WX TPOMBIBKH. OpPHUEHTHUPOBOYHO €€ MOXKHO
IIPUHUMATh PAaBHOU
WC.T. :(OT 0901 Iy 05015) QMaKC. cyT* (17)

Hcxons 3 mpoTUBONOXKAPHBIX TPeOOBaHM, IPUHUMAETCS J[Ba PE3epBYyapa.
Mapka, BMECTUMOCTb, OCHOBHBIE pa3Mepbl U THUIIOBOW IMPOEKT OIMPEACNISIIOTCS IO
PUIIOKEHHIO 4,

ITo CTYTICHYATOMY rpaduky (opHeHTUPOBOYHO) OTIPEIEISIOTCS
POU3BOJUTEILHOCT, U PEXKUM pPabOThl HACOCOB, MOAAIONIMX BOAY B CETh.
[TorpeOupii  Hamop (M), co3maBaemblii Hacocamu crtanmuu |l mogbema,
OPUEHTHPOBOYHO OMpeesieTcs mo Gpopmyre

HII:Z6_Zp.cp+H6+Hp.6+hH.CT+hC (18)
IJi€ Zg — OTMETKA MOBEPXHOCTH 3€MJIM Yy BOJIOHATIOPHOM OAIllHU, M;

Z,cp — OTMETKAa CpEIHEro YypOBHSA BOABI B pe3epByapax YUCTOW BOJIBI,
MIPUHUMAEMOTO OPUEHTHPOBOYHO HIIKE TIOBEPXHOCTH 3eMJIM y HacoCHOW craniuu |l
noabemMa Ha 2,5-3 M;

H ; — pacdyeTHas BbicOTa CTBOJIAa BOJIOHAIOPHOM OAITHU 10 THA pe3epByapa, M;

Hy,s — pacuetHas TayOMHa BOABI B pe€3epByape HANOpPHOM OalIHH,
OpHEHTHPOBOYHO H; s IprHIMaeTCs paBHOU 5-6 M;

Ny — TIOTEpH Hamopa Ha BHYTPCHHHX KOMMYHHKAITUSX HACOCHOM CTaHIIWH,
IpUHUMAaeMbIC MPeABaAPUTEIHLHO paBHbIMU 2,0-2,5 M BOJI. CT.;

h. — moTepu Hamopa B BOJOBOAAX U BOJOMPOBOJIHON CETH OT HACOCHOH CTaHIINU
710 BOJIOHATNIOPHOM OaIiHu;

Hg=z-z5+H,+hg, (29)
rJIc Z — OTMETKAa TMOBEPXHOCTH 3eMJIM B JHWKTYIOIICH TOYKE, MUTAIOIICHCS B dYac
MaKCHUMaJIbHOTO BOJIOpa3z0opa OT BojaoHanopHo# Oamnu. [Ipu BeIOOpe ykazaHHOM
TOYKH CIIelyeT WMETh B BHUIY, YTO OHA JOJDKHA HAXOAUTHCS B HAMOOIBIIEM
yIQJICHUU OT OAlllHU M HA HAWBBICIIEH OTMETKe (11 CETH C KOHTPPE3epBYyapoM 3Ta
TOYKA HAXOJUTCS HA TPAHHUIIE BCTPEUH MIOTOKOB, HAYIIHX OT HACOCOB U OT OAIITHHM);

H . — cBOOOAHBIN Hamop B 3TOM TOYKE, ONpEAeNsieMbli B COOTBETCTBUM C

ATAKHOCTBIO 3acTpoiiku 1o 1. 5.11. [1];
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h s — morepu Hamopa Ha y4acTKe OT OalTHH JI0 TUKTYIONICH TOYKH,

h . 1 h 5 opueHTHPOBOYHO ONpEEISIOTCS U3 pacdeTa MOTepy Harmopa Ha 1 KM
JUTMHBI TPyOONPOBO/Ia, paBHOU 2-3 M BO/I. CT.

Ha ocHOBaHWMM JaHHBIX O PEXKHUME OOIIETOPOICKOTO BOIOTMOTPEOJICHUS H
pabotel HacocoB (cM. Tpabel 2 uw 3 Tabm 9) omnpenensercs MNPUTOK B 0ak
BOJIOHAIIOpHOW Oamau u pacxox u3 Hero (rpadel 4 u 5). Ilpm onpeneneHun
pEeryupyromeld eMKocTH 0aka Ha3Ha4aeTcsl Jyac CyTOK, KOorja B 0ake OTCYTCTBYET
BOJa, W 3areM B Trpade 6 3amuchiBaeTcs HaJIM4YMe BOJBI B KaXKIbI Yac CYTOK,
BBIYHMCIICHHOE 110 JaHHBIM Tpad 4 m 5. HamGonwpmas u3 nudp rpader 6 u sBurcs
BEJIMYMHON perynupyromei emkoctu. Ecau npu BeIOOpe vaca, B KOTOPbIA Halu4ue
BOJbI B Oake paBHO 0, momyiieHa omuOka, To B rpade 6 MmosBsITCS OTpULIATETbHBIC
yucna. Torna HauOosbiee Mo aOCOJNIOTHON BEIWYMHE W3 OTPUIIATEIBHBIX YHCEI
NPUHUMAETCS 32 HyJIb U MPOU3BOJUTCA NepecueT rpadbl. MOKHO U HE TIPOU3BOIUTH
nepecuera, Tak Kak peryjJupyrolias eMKOCTh B 9TOM cliiydyae OyJeT paBHa CyMMe
aOCOJIIOTHBIX ~ 3HAUYEHUN  HauOOJbIIEH  MOJIOKUTEIBHOW U HAWOOJIbIIEH
oTpulaTeabHON BenuunH rpadsl 6. Hanbomnbiee 3Hauenue B rpade 4 COOTBETCTBYET
MaKCUMaJIbHOMY TPAH3UTY.

[Ipu moxOope HacocoB craniuu |l mogpema cieayeT CTPEMHUTHCS K TOMY,
9YTOOBI T10/1a4a BOJIBI OT OAIlTHU B 4YaC MAaKCUMAJIBHOTO BOJIOMOTPEOJICHHS COCTABIIsIIA
He Oonee 8-15 % oT MakCMMaNbHOTO BOAOMOTPEOICHUS W BEIWYMHA TPAH3UTHOM
1oJIauyu BOJIbI B 0ak BOJOHAMOpHOW OamrHu He mpesbimana 25-30 % ot pacxona B
paccMaTpuBaeMblii yac. CymmapHas eMKOCTh 0aka BOJOHATIOPHOW OaIlTHM claraeTcs
13 HAUJACHHOM pEryNMpYIOIIE €MKOCTH W 3amaca BOAbl Ha TYIIEHUWE OJHOTO
BHYTPEHHETO W OJTHOTO Hapy>KHOTo moxkapa B Tedenue 10 mun. CymmapHasi eMKOCTh
0aka BOJOHAMOPHOM OalllHW HE AOJKHA MpeBbIaTh 2-6 % pacueTHOro CyTO4YHOIO
BoponoTpeOaeHuss. OKOHUaTelIbHBIE pa3Mepbl 0Oaka BOJOHANOPHOM  OarmrHU
OTIPEENSIOTCA 1O IaHHBIM THUIIOBBIX MPOEKTOB. [Ipr OTCYTCTBUU TUIIOBBIX IPOEKTOB

MO’KHO UCXOAUTD U3 COOTHOLIEHHS BBICOTHI Oaka u quamerpa H, s /D, s = 0,7, Torga
H,5=0,855-YW, 6 (20)

D, 6=1,22YW, (21)
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[Ipu ompeneneHuU MNPOU3BOAUTENIBHOCTH HacocHOW cranuuu |l mombema
HY’)KHO MMETh B BHJly, YTO BO BpeMs TYUICHHUs MOXKapa €MKOCTh BOJOHANOPHOMN
OalIHU MOXKET OKa3aTbCad OBICTPO MCMOJb30BaHHOM. [loaTOMY cieayeT cuuTaTh, 4TO
pacyeTHBIN pacxo/l B 3TOM CIIydae IEJIMKOM MOJAeTCs OT HACOCHOM CTaHLMU. B psae
ClIydyaeB  OCHOBHBIE  HAcOChl, OOecrHeuMBaloUMe MoJadyy  MaKCHUMaJIbHOTO
X035IMCTBEHHO-ITUTREBOIO pacxojia, CIOCOOHBI MOAATh M Tpedyemoe KOJIUYECTBO
BOJBI TIPH TIOXAape 3a CYET CHIDKCHHs MOTPEOHOr0 CBOOOTHOTO HAmopa B CamMoM
ynaneHHou (mukTyromiei) Touke 10 10 M. Ecim Tpedyemoe npu nokape yBeInueHHe
MoJa4yl HACOCOB TMPUBOJUT K TOMY, YTO TMOTpeOHasT UX WHAUBUIyaIbHAs
MIPOU3BOJIUTEIILHOCTh OKAa3bIBACTCS OOJIbIIIE JIOMyCTUMOM, OmpeaessieMol padbouei
30HOM XapakTEPUCTUKU HAcOCa, TO HEOOXOAUMO Ha HacocHOM ctaniuu |l mogbema
YCTaHABJIMBATh JIMOO JOMOJHUTEIbHBIE HACOCHI TOW € MapKu, JUOO CHelUaJIbHbIC

IMPOTHUBOIIOKAPHBIC HACOCHI, CITOCOOHEIE InogaTtb B CCTH MOJIHBIN paC“IeTHblf/'I pacxon

(Q X03 + Q HO)K)'

4.7 «Pacuemnbwle pexcumsl pabomol 6 cemu

BozaomnpoBoaHas ceTh pacCUMTHIBACTCS M3 YCJIOBHs HauOoJiee HaIpsHKCHHBIX
peKUMOB ee paboThl. [Ipu pacronokeHnn OalrHA B KOHIIE CETH ropojaa (CUcTema ¢
KOHTPPE3EPBYyapoM), pacueT CETH MPOM3BOAMTHCS HAa TPU OCHOBHBIX PEXHMa €¢
pa6otsr [1]:

1 — pexuM MaKCUMaJIbHOTO BOJI0pa30bopa;

2 — peXXMM MaKCHUMaJIbHOTO TPaH3UTa BOJIbI B BOJIOHAIOPHYIO OAIlIHIO;

3 — PEKUM TMOKAPOTYIIIEHUS B 4aC MAaKCUMAJIBHOTO BOJI0pa3bopa.
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4.7.1 Cocmasnenue pacuemmuvix cxem

PacueTHbie CXeMBbI COCTABIISIIOTCS OJHOBPEMEHHO JJIsl BCEX CIy4yaeB pabOThI
BOJIONIPOBOIHOM ceTu. Ha 3Tu cXembl JOJKHBI OBITh HAHECEHBI TOYKH MUTAHUSI CETH
— MecTa IMPUMbBIKAHUSI BOJOBOJIOB, MECTa PACHOJOKEHHUSI U TOYKU MPUCOCIUHECHHUS
KpYHHBIX noTpeduteneit Bojpl. CeTh pa30MBAIOT HAa pacueTHbIE YYaCTKH, IPAaHUIIAMU
KOTOPBIX SIBIITFOTCSI Y3JIbI CETH M TOYKHU TMPUCOCAMHECHHS KPYIHBIX MOTpEOUTENICH
BoAbl. Ha ydacTkax ©0e3 OTBETBJIICHMI pACUETHbIE TOYKH YCTAaHABIMBAIOTCS Ha
paccrosauu He Oosiee 1-1,5 km. Hymepanus y310B HauMHAETCsl C TOYKW NMHUTaHUS
CETU OT HACOCHOW CTaHIMM 2-TO noabeMa. HymepyroT KoJibila BOJIOITPOBOJIHOM CETH,
oOpazyeMble MarucTpajsiMd M TE€pPeMbIYKAMH. YKAa3bIBaIOTCA MJIWHBI PACUETHBIX

YYaCTKOB.

4.7.2 Pacuemmnvle pacxoovl cemu

B BoJ1I0npOBOIHOM ceTH MMEETCs JIBa BHJIa PACXOIOB:

1) cocpeaoTOYeHHBIC B OTACIbHBIX TOYKAX;

2) paBHOMEPHO-pACHpPEICICHHBIC MO JJTMHE MArMCTPAIbHBIX JTMHUM.

CocpenoToueHHbIE PacXO/Ibl HAa PACUETHBIX CXEMaxX IMOKa3bIBAIOT CTPEIKAMH B
COOTBETCTBYIOIINX TOYKAX CETH W OYEPUMUBAIOT B BUJIE MPAMOYToNbHUKA. OcTabHAS
4acTh OOIIEr0 pacyeTHOro0 pacxoja BOABI TOPOJA, MPEANoJaracTcsi paBHOMEPHO
pacnpeneneHHOM MO JJINHE CETH.

Jlmst  TUApPABIMYECKOTO pacueTa CETH BEJIWYUHBI YaCOBBIX pAacxoJoB B
pacyeTHbIC TEPUOABl JOJDKHBI OBITh TEpeBeJeHbl B JI/C. PeXuM MaKCMMaiIbHOTO
BOJI0Opa3bopa B ropoje ompeaensercs no tadiuie 8, 9 cronbder. BuimuckiBaroTcs
pacyeTHbBIC PacXo/Ibl B YaC MaKCUMAaJIbHOTO Botopazoopa (13 tadi. 8):

- 00ITUi pacxo,1 BOJIBI;

- PaBHOMEPHO pacIpeIe/ICHHbIN pacxo;

- COCPCAOTOUCHHBIC.
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[To Tabnume 9 ompenensieTcss mojaada BOJBI B CETh HACOCHOM CTAaHIMEH 2-TO
MObeMa W BOJOHAMOPHOW OarrHed B 4ac MaKCUMAaJILHOTO Boaopazbopa. BemmuuHsr
ATUX PACXOJIOB HAHOCSATCS Ha PACUCTHYIO CXEMy B TOYKax MUTAHUM — B MECTE
MPUCOCINHEHNSI K CETH BOJONPOBOJAOB OT HACOCHOM CTaHIMU 2-TO NOABEMA H
OarHy.

Pexxum MakcuManapbHOTO TpaH3WTa, HAOMIOJdaeMblii B 4Yac HaMOOJIBIIETO
MIPEBBINICHMS TIOJJAYH BOJIBI HACOCAMH Ha MOTpebieHne, onpeaenseTcs no taomie 9.

OmnpenensroTcst pacyeTHBIC pacXobl MAKCUMAIbHOIO TpaH3uTa (Tadauna 8):

- 001Ut pacxo]l BOJIbI,

- PABHOMEPHO pACIPEAECICHHBIN PACXO/T;

- COCPEAOTOUYEHHBIN PACXO/.

[To Tabmume 9 ompenenseTcs mojaada BOJBI B CETh HACOCHOW CTaHIMEH 2-TO
o/beMa B YaC MaKCHMAJIbHOTO TPAaH3UTA U BOJIOIIOTPEOICHHE TOPO/Ia B ATOT Yac.

M30BITOK BOJIBI TTOCTYMAET B 0aK BOJOHAIIOPHOM OAITHU TPAH3UTOM Yepe3 BCIO
ceTb. Ha pacueTHyto cxeMy 3TOT pacxoj] HAHOCUTCSI KaK COCPEAOTOUYECHHBIN B TOUKE
ITOJIKTIOYCHHMS OaIlTHMU.

Pexxum moxkapoTylieHus TPUHUMAETCS B 4aCc MaKCHUMaJbHOTO Bojopasz0opa.
YuuTeiBas, 4To OT OAlIHM BOJA MOJKET IOCTyNHaTh B CETh TOJBKO B TeueHue 10
MUHYT, JI0 BKJIIOUCHHS II0KapHBIX HACOCOB, Jajiee TYIICHHE II0XKapoB OyJeT
OCYIIECTBIISITECSI TOJHOCTBIO OT HACOCHOW CTaHUMU 2-r0 noabeM.  [loxkapsl
HaMEUYalT B CaMbIX HEBBITOJHBIX B OTHOIICHMSIX HAIopa TOYKax ceTH (Haubosee

yIaJCHHBIX ¥ BO3BBIIICHHBIX). [ToskapHBIC pacXxo/ibl HAHOCIT Ha PACUCTHYIO CXEMY.
4.7.3 Pacuemmble pacxoobl HA pacHemHbIX YUACMKAX cemu

I[J'If{ ONpCACICHUA PACUCTHBIX PACXOJ0B Ha KaAXKIAOM pPACYCTHOM YYaCTKC
BOI[OHpOBOI[HOﬁ CCTU PAaBHOMCPHO-PACIHPCACICHHBIC PAaCXOdbl 3aMCHAIOTCA Ha

y3JI0BbIE. Y ACNBHBIN pacxo BOABI HA 1 M JUIMHBI CETH ompeensercs no Gopmyrie

Q aBH.pACII]
ST (22)
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1€ Qpapupacnp - DPABHOMEPHO-DACNIPEENICHHBIM PACXOA BOIbL Ui KAXKIOTO
pacyeTHOro ciydasi, Ji/c;

Y. 1 - nnuHa AMHUN, OTAAIOIIMX BOIY, M.

Y4acTKu ceTH, MPOXOAIINE TT0 He3aCTPOCHHOU TEPPUTOPUH (TTAPKH, TTYCTHIPH
 T.I1.), IPH ONIPEICIICHUN yICTBHBIX PACXO0B HE YUUTHIBAOTCS.

[To yagenbHOMY pacxomy OMNPENENSIOTCS MYyTEBblEe PAaCXOJbl, T.C. BEIUYHHBI
OTJaYl PaBHOMEPHO-PACIIPENICTICHHOTO pacxoia Ka)JbIM pPacueTHBIM YYacCTKOM.
[TyTeBble pacxo/Ibl ONPEALISIOTCS 10 hopMyJie

qHyT = qy,[[ ) ly‘I’ (23)
7€ ly, - JUIMHa pacyeTHOro yJacTKa.

Pe3ynpTaTel ompeneneHusl MYTEBBIX pacxogoB cBomsaT B TaOmumy 10.
PesynbTaThl OnpeneneHus y3IoBbIX PacXonoB (qy;, = 0,5 q,y,,) cBOAAT B TaOIL.
11,12,13. 3nech ke yKa3aHbl U OOIIHME PACXObI B Y3JIaX C YIETOM COCPEAOTOYCHHBIX
pacxooB, B TOM YHCJIC PAacXoJ0B Ha mMoxkap (Tabnuma 12) w TpaH3WT BOABI B
BOJIOHAITOPHYO OarHio (Tadsmia 13).

TouHOCTh oOmpeneneHnus Y3JIOBBIX PACXOJ0B TPOBEPSIETCS COONIOICHUEM
PaBEHCTBA Y, Gy = X (yyy- Y3TIOBBIE PACXOJIBI HAHOCATCS B COOTBETCTBYFOILMX
TOYKaX Ha PaCYCTHHIC CXCMBI.

3aTeM HaMe4aloTCs BO3MOXKHBIC HAMpaBJIEHUS TMOTOKOB BOJIbI IO CETH U
OTIPENENSAIOTCS PAcXoJbl BOJBI HAa Y4YacTKax ¢ CcoOOJoJIeHHe TMpaBujia OayiaHca
pacxomoB B y3nax. llpu pacnpeneneHur TOTOKOB HEOOXOAUMO YYHUTHIBATH
CJIETyIOIIIEE YCIOBUE:

a) TPU BBIKIIOYCHUHM OJIHOM JIMHWM KOJIBIICBOM CETH TOJa4dy BOJBI TIO
OCTaJIbHBIM JOITycKaeTcs cHUkaTh Ha 30%;

0) HampaBJICHUE NBWXKCHUS BOJBI TI0 YYACTKAM OJIHOTO KOJIbIIA JTOJKHBI UMETh
pasHble 3HaKU (TI0 YaCOBOW CTPENKE «+», MPOTHB YaCOBOUW CTPENKH «-»), TIPH ITOM
KEJIATeIbHO, YTOOBI KOJIMYECTBO YYaCTKOB CO 3HAKOM «+» M CO 3HAKOM «-» OBLIO

OJIMHAKOBO;
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B) IO ydYacTKaM OJIHOTO KOJIbI[a, WMEIOIIMM OOJBIINE JIWHBI, CIEIyeT
HaIPaBJISTh MEHBIIIE PACXO0/I, & UMEIOIINE MEHBIINE JJTMHBI — OOJIBIIIHNA.

IIpon3Boas IMepBOHAYAIBbHOE IOTOKOPACIPEACIICHUE UL KaXJI0ro M3 Tpex
pacyeTHBIX  CJIy4aeB, CIEAyeT CTPEMHUTBbCSI K TOMY, 9YTOObI  OCHOBHBIE
BOJOINOTpEeOUTEN  OOecCleurBaIMCh  MMOJaueld  BOABI MO  HAMKpaT4YaWIIUM
paccrosHussM.  OT  TOro,  HAcCKOJbKO  yJAa4YHO  HAMEYEHO  HAYAJIBHOE
MOTOKOpacHpeAeeHUE, 3aBUCUT KOJTUYECTBO HEOOXOIUMBIX TUIPABINUECKUX YBS30K
cetd. Ha moimy4eHHOW pacdyeTHOM CXEeME CETH IOKAa3blBaOT HOMEpa Y3JI0B, KOJIell,
YYaCTKOB, JUKTYIOIIUE TOYKH, JJIMHBI YYaCTKOB, HAIPABJICHUE MOTOKOB, BEJIUYUHY

PaCUYCTHBIX, Y3JIOBBIX 1 COCPCAOTOYCHHBIX PACXOO0B.

Tabnuma 10 - Onpenenenne MyTeBBIX PaCX0A0B HA PACYETHBIX yUacTKax

[TyTeBble pacxosl, Ji/c
IIpru MaKCUMAJIbHOM IIpru MaKCUMaJIbHOM
BOJIopazbope TpaH3UTE

No Jnunaa
Y4aCTKOB y4acTka, M

IIpU Mmoxape

1-2

2-3

3-4

4-5

5-6
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3-6

6-7

7-8

1-4

HUroro

Tabnuna 11- Y3noBbie pacxoibl IPpU MaKCUMAJIBHOM BOJI0paz0ope

No No Pacxonpl, 1/c [ToTpeOurenn
Y3JIOBBIX | MPHJICTAOIINX y370BOH | COCpeOTOUEHHII 061111/1171“ COCPEIOTOYCHHBIX
TOYEK Y4aCTKOB y3JI0BOU pacxo/ioB
1

2

3

4

5

6

7

8

Hroro:
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Tabnuma 12 - Y310BbIe pacXxoabl IpU MaKCUMaJIbHOM TPAH3UTE

Ne Ne Pacxoner, 1/c [ToTpeburenu
Y3JIOBBIX | TPUJICTAIOIINX . . oOmmii COCPEIOTOYCHHBIX
y3JIOBOW | COCPEIOTOYCHHBIH .
TOYCK Y4aCTKOB y3JI0BOM pacxoioB
1
2
3
4
5
6
7
8
Hroro:

Tabmuma 13 - Y3710BBIC pacX0bI P TTOKAPE

Ne No Pacxoner, 11/c [ToTpeburenu
Y3JIOBBIX | MPHUJICTAOIINX yATIOBOI | coCpeNIOToueHHbIi o6m1/1171v COCPEI0TOYCHHBIX
TOYEK YYaCTKOB y3JI0BOU pacxoioB
1

2

3

4

5

6

7

8

Hroro:

4.7.4 Bwibop mamepuana u ouamempos mpyo

I'mpopaBiruecknii  pacyeT BOJOINPOBOJHOW CETHM IIO3BOJSIET YCTAHOBUTH
HauOoJiee palMoHaJIbHBIE TUAMETpPbl TPYO ISl BCEX €€ Y4acTKOB U OMNPEACIIUTh

BCIIMYMHBI IIOTCPb HAIlOpa B CCTH OT HACOCHOM CTaHIIMU 0 HOTpe6I/ITeJ'I$I BOJBI.
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HalinenHple noTepy Hamopa Jat0T BO3MOKHOCTb OINPEAEIIUTh YTOUHEHHBIN MOTHBIN
Harop, co3aaBaeMblii Hacocamu cTtaHuuu |l mogbema, W BBICOTY BOJOHANOPHOM
OamHu. OnpeneneHue IUaMETPOB TPYO Y4YacTKOB BOJOIPOBOJHOW CETH JOJIKHO
IIPOU3BOAUTHCS C YUETOM TPEOOBAaHUM €€ SKOHOMUYHOCTH. [103TOMYy OUeHb BaXHO, B
3aBHCHUMOCTH OT CTOMMOCTH BOJONPOBOJHBIX TPYO M 3aTpaT Ha UX YKJIAJKY B 3€MJIIO,
a TaKe OT CTOMMOCTU 3JIEKTPOIHEPTHUU U JAPYTHX SKCILTyaTallMOHHBIX PacXOJ0B,
YCTAaHOBUTh [UJIsl KaXJIOTO JuaMerpa TpyO MpeAesibHbIE BEJIWYUHBI PACXOJIOB H
CKOpOCTEM JBMKEHMSI BOJbI, OOECHEUMBAIOIINE HAMOOJIBIIUN 3KOHOMHYECKUN
3((PEKT ¢ y4eTOM KaK CTPOUTEINIbHBIX, TaK U SKCIUTyaTallMOHHBIX 3aTpart.

Ha ocHoBanum wuccienoBanuii, nposeneHHbIXx npo¢. JI.d. MomHuHBEIM U
APYTHUMH YYEHBIMH, JJISl KaXJO0ro JuameTrpa TpyO B 3aBUCUMOCTH OT BEJIMYUHBI
SKOHOMHUYECKOTO (PakTopa 3D, YUYUTHIBAIOUIETO CTPOUTENIbHBIE U 3KCILTyaTallHOHHBIE
3aTpaThl, YCTAHOBJICHbl 3HAYEHHsA NPEIEIbHBIX 3KOHOMHYECKMX pacxol0B H
ckopocTeil. Ilpu COBpEMEHHBIX CTOMMOCTSX CTPOUTENbCTBA M Tapudax Ha

QJIICKTPOOHCPIrul0O MOKHO IIPHHUMATh CIACAYIOIIHUC 3HAUCHHUA OSKOHOMHYCCKOI'O

dakropa 3:
TUIST CHOUPHU M YPATIA .evvieeeiiiiieeiiiee ettt e e 0,5;
s LlenTpanbHbIx 1 3anagHbix pailoHoB EBponeiickoit 4acTy ....... 0,75;
TUIST FOJKHBIX PATIOHOB ..vvviiivviieeiiiieessitieeessiieesstneessssineesssneessnnsenenns 1,0.

[Ipyn Ha3HaYeHUU AMAMETPOB YYACTKOB CETH HEOOXOIUMO TAKXKE YUUTHIBATH
BO3MOXHOCTh IPONYCKAa NPOTHUBOIIOXKAPHBIX M MAaKCUMAaJbHBIX TpPaH3UTHBIX
pPacxoJ0B U B3aMMO3aMEHSAEMOCTh YYaCTKOB Ha ciy4ail aBapuu. Jljis aToro ciemyer
MpU Ha3HAYEHUH JAMAMETPOB PACCMATPUBATH OJIHOBPEMEHHO CXEMbl C HayaJlbHBIM
ITOTOKOPACIIPEAEIIEHUEM ISl BCEX CIYy4YaeB pacyera ceTd. B "yacTHOCTH, JUIsl CETH C
KOHTPPE3EPBYapOM [UKTYIOIIUM CJIy4yaeM IpHU ONPEEICHUN HUaMETpoB TpyO
YYaCTKOB CETH, JIeKAIIUX BOJIM3H IPAHUL] 30H MTUTAHUSI CETU OT HACOCOB U OT OalTHH,
ABJIIETCS MOMEHT HauOOJIBILIETO TPAH3UTA BOJABI B OAIIHIO.

Pacuer cerm Ha cilydail mojaud NPOTUBOIMOXKAPHOTO pacxoja B TEPHOJ
MaKCHUMaJIbHOTO BOJOMOTPEOICHHs MO3BOJSET HE TOJIBKO MPOBEPUTH MPOIMYCKHYIO
CIIOCOOHOCTh  BOJONPOBOAHOW CETH BO BpeMsl TMoOXapa, HO U ONPEIEIHUThH
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JOCTATOYHOCTh HANOpPOB W TMOJA4M, CO3JaBAEMbIX HAcCOCaMH CTAHIMU BTOPOTO
MoJbEMa B 3TO BpeMsl U3 YCIIOBHI oOecrieueHus noxkaporyuieHus. Jluamerpsl Tpyo
JUTSI HApY>KHOM BOJOMPOBOAHON CeTH 00bIYHO mpuHUMaioT He Menee 150 mm. [lpu
BBITIOJITHCHUH KYPCOBOTO MPOEKTa BHIOOP MaTepuaia TpyO AOHKEH OBITh COTJIACOBaH
C PYKOBOJUTEIEM KypCOBOTO MTPOESKTUPOBAHMUSI.

JuameTrpsl TpyO ceTH, MPUHATHIC NJIs Clydas MaKCHUMaJIbHOTO BojOpa3zdopa
(WM MaKCUMalIbHOTO TpPaH3UTAa), MPU pacyeTe Ha MPOIYCK MPOTHUBOMOKAPHOTO
pacxoja ocTaroTcsi mnpexkHuMu. IIpu Bo3pocmix BO Bpemsi MoXKapa pacxojax
YBEIIMYATCS CKOPOCTH JBWXEHHUS BOAbL. [Ipu 3TOM HEOOXOIUMO CleauTh, YTOOBI
CKOpPOCTH HE€ MpEBBIMIATA 2,5 M/C, MHA4Ye JUaMETpP JTAaHHOTO PACUYETHOTO ydacTKa
HEO0OXO0/IUMO YBEJIMYUTb.

[IpenBaputenbHOE pacnpeaeieHue pacXxojoB MO y4acTKaM CETH U MPUHSTHIC
TUaMeTpbl TPyO, a TaKKE COOTBETCTBYIOIINE UM CKOPOCTH JABUKEHUS BOJIBI JJI BCEX

PaCUCTHBIX PCIKUMOB OIIPCACIIAIOT H 3aHOCAT B Ta6JII/IIly 14.

Tabnuual4 - Onpenenenue quametpoB TpyO mipu 3 = 0,5

Ne Jnna PacueTHble pexuMBbl
y4acTK | JIMHHH, BOJI0pazoop TPaH3UT MOKapOTYyIIEHUE
a M q d v [1000i | q d v [1000i | g d v [1000i

a/c MM m/c a/c |[Mm |Mm/c a/c |Mm |[M/c

1-2
2-3
3-4
4-5
5-6
3-6
6-7
7-8
8-5
1-4
Hroro:
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4.8 «l'udpasnuueckue pacuemul cemu u 600080006

4.8.1 T'uopasnuueckuii pacuem cemu Ha 8ce pacyemubvle pedcumvl pabomol cemu

Pacuer xonbrieBoii cetu metosioM B.I'. Jlobauera — X. Kpocca

Meton JloGaueBa-Kpocca ocHOBaH Ha cmocobe pemnieHdus JTUHEHHBIX
YPAaBHEHHI C HEU3BECTHBIMU MOMPABOYHBIMU PACXOJIAMHU IIYTEM ITOCIEIOBATEIBHOTO
PUOTMKCHUS.

[Ipr OTBHICKAHMU TONMPABOYHBIX PACXOJOB YUYUTHIBAETCA B3aMMHOE BIIMSTHUEC
KOJIEI] CETM APYr Ha Jpyra M YBs3KAa MPOU3BOJAMUTCSA IO KAXKIOMY H3 KOJIEL.
Pe3ynbTaThl BEIUUCIICHHH 11€71€CO00pa3HO 3alIUChIBATh B TAOJMYHOM BHJIC.

[TocenoBaTeNbHOCTH PACUETOB CIEAYIOMIAS:

a) 10 IPEIBAPUTEIILHO MMOJACYUTAHHBIM pacXxo[aM BOABI ( Ha Ka)KIOM ydacTKe
HA3HAYAIOT JWaMETPhl TPyOOIpoBOAOB, Mo Tabmunam [9] HaxomsT CKOpPOCTh
JBUYKEHUS BOJBI V, YJIETBHOE CONPOTHBIIEHHE Ay U monpaBouHbli kKodpduument K.
Bce 1t naHHBIE 3anMCHIBAIOTCA B Ta0auie 15.

0) I Ka)KI0ro PacueTHOrO y4acTKa BEIYHCIISIOT:

¢ BCINYHUHY COIIPOTHUBIICHHA

A=Ay I K (24)
L] HpOI/ISBCI[GHI/Ie

A-q (25)
L] HOTCpIO Hanopa

A-q (26)

B) JUIS KaKJIOTO KOJIbIlAa OMpPEIeisaioT apupmMeTuueckyro cymmy (0e3 yuera

2.

3HakoB) ), h = A-Q u anrebpanyeckyio (C y4eToM 3HAKOB), T.e. HEBsI3KY Ah=) A-Q";
r) ecnu HeBsiska A h okaspiBaercs Oosnbiie jgomyctumoir Bemwuusbl 0,5 M,

ONpCACIIAIOT BCIMYUHY IIOIIPABOYHOTO pacxola Aq M BBOJAT €ro Ha yYYaCTKH. Ha
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HCAOTPYKCHHOM HalpaBJICHUA HpI/I6aBJ'I$IIOT nu BBIUYUTAKOT C Y4aCTKOB
MEepPErpy>KeHHOr0 HalrpasJieHUs. BelnmunHa nonpaBoyHOro pacxoaa Juisl KOJIbLA:
_ +Ah
1= 25sq’ (27)
rae Ah — HEBSI3Ka B KOJIBLIE, M,
Y. Sq — apudmeTHueckas CyMMa IPOU3BEICHUN PacXO[0B KaXKIOr0 ydacTKa Ha
€ro COHpOTI/IBJIGHI/Ie;
I[) B COOTBCTCTBUHM C IIOJYYCHHBIMH JUJIA KaXXJIO0I'O KOJIbIA ITOIIPaBOYHBIMU
pacxojamMu MPOU3BOJUTCS MEpepacHpeieieHUe PacxoJl0B U MO HOBBIM PaCUETHBIM

pacxoJaM BbIYUCIISIOTCS BEJIMYUHBI HEBSI30K.
Pacuer konbiieBoii cetn MetogoM M.M. AHnipusiiieBa

VYBs3Ky KonbLEBOM ceTh mo Metony M.M. AHnpusmeBa IpOJENbIBAIOT Ha
pacyeTHoi cxeme. OTcrofa — HarIHOCTh M BO3MOKHOCTb KOHTPOJIMPOBAaTh BCE
BBIYMCIICHHUS.

[locne npenBapuTENbHOIO pPACHPENEICHUS PacxoAOB BOABI IO BCEHW CETH
pacyeTsl BEAYT B TAKOM MOCIEA0BATEIILHOCTH:

a) moJyib3ysich Tabnuuamu [9] mo pacxonay W AMaMETpy OIPENENSIIOT MOTePH
HAIopa Ha KaKJI0OM y4acTKe

he 1000i - I | (28)
1000

Y 3aIMCBHIBAIOT HA PACUETHOM CXEME,;

0) MOACYHUTHIBAIOT HEBSI3KU A N B Ka)KIOM KOJIBIIC M 3alTUCHIBAIOT UX HA CXEME
C YYETOM 3HAKOB: «1» — [0 YaCOBOM CTPEIKE WU «—» — MPOTUB YaCOBOW CTPEJIKH;

B) OOBEAMHAIOT CMEKHBIC KOJIbI[a C HEBA3KAMHM OJMHAKOBOTO 3HaKa B
YKPYIMHEHHBIC KOHTYPBI, YCIIOBHO CUMUTAs, YTO MEPEMbIUCK KaK OblI HET;

I) B OTUX KOHTYpax IOJCYMTHIBAIOT HEBS3KM U BBUICHSIOT, B KAKOM KOHTYpE
(v KOJIBIIE) UMEETCsl caMasi OOJIbIIIas HEBSI3Ka, C ATOr0 KOHTYPa HAUYWHAIOT YBSI3KY

CETH,
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1) YBSI30YHBIA PacxoJl MOJCYUTHIBAIOT 1O (opmyie, mpemioxenHod M.M.

AHAPUSAIIEBBIM

A _ i Qcp.ap ) Ah (29)
4= 2->h

rae Q ¢p. ap. — CpEeAHUI apudmMeTHueckuil pacxos BOAbI A1 BCEX BXOAAIIUX B KOHTYP
(KOJIBII0) YYaCTKOB, 11 /c;
A h — HeBsi3ka B KOHTYpe (KOJIbIIE), M;
~h — cymma aOCOTIOTHBIX BEIHYUH MTOTEPh HAMlOpa B KOHTYpe (KOJIbIE), M;
¢ ) Mmociie yBSI3KM KOHTypa ¢ HauOOJBIICH HEBSI3KOH ONpPEICIISIIOT HEBS3KH B
CMEXHBIX KOHTYpax (KOJIbI[aX) U CHOBA BBISBISIOT KOHTYP (KOJIBIIO) C HAaUOOJBIIICH
HEBSI3KOW M YMEHBIIAIOT €€ 10 MyHKTY ).
Best 3ammch pacueTa BeleTCsl Ha PACUETHBIX CXeMax ceTH (MOXeT OBITh

BBIIIOJIHCHA N HA O,Z[HOﬁ CXCMG).
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Tabmuma 15 - YBsa3ka kombiieBoi cetu o meroay B.I'. JlobaueBa

X Jlnna [IpenBapuTenpHOE pacipeaeieHUe Pacxo10B
Ne kombra | muamii |,

ydJacTka " q, /e d, Mmm v, M/c A S=AKI Sq h=Sq* m | AqQ, 1/c
1 2 3 4 5 6 7 9 10 11 12
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Tabnuma 16 - YBsizka KOJbIIEBOI BOJONPOBOIHOM ceTH o MeToay M.M. Auapusiiesa

Ne
KOJIbLIA

Ne
ydJacTka

Jnuna
JIMHHH,
M

g, 1/c

d, mm

Vv, M/c

1000i,

MM/M

h, m

Ah, M

g, 1/c

V, M/c

1000i,

MM/M

Ah, M
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4.8.2 I'uopaenuueckuti pacuem 600080008

['11aBHBIE HAMTOPHBIE BOAOBOBI OT HACOCHOW CTAHIIUU 2-TO MOJIbEMA 10 TOpOJa
MPOCKTUPYIOT B JBE HUTKH. /{7 MOBBIMICHHS] HAJACKHOCTH pabOThI Ha BOJOBOJAX
IpeIycCMOTpEeHa OJIHa TEepEeMbIUKa, pasfenstonias UX Ha JaBa ydacTka: 1-2 m 2-3.
Pacxon Boabl, mpoIycKaeMblii OJTHUM BOJOBOJOM, cocTaBisieT 50% OT pacdyeTHOro
pacxoja BOABI, IMOJAABAEMOTO HACOCHOW CTaHIMeEW 2-ro moabema.. [lo Tabmurie
InpeleNbHbIX pacxoAoB [6] mna sxkoHomHuueckoro (akropa D = 0,5 npuHUMaeM
IAAMETP KaXXJI0M HUTKU BOAOBOAOB. [ 'MIIpaBIMYECKU pacyeT BOJOBOAOB I BCEX
pacyeTHBIX ClIy4aeB MPOU3BOAAT B Tabmuie 17.

Tabmuna 17 - ['mapaBirdeckuii pacueT IIaBHBIX HAIIOPHBIX BOJOBOJIOB

Pacuernsbrii | Ne Kon-Bo |[Jnmuua |[[mametp,| Pacxon, ni/c [lotepu Hanopa |CkopocTb,
ciyyail  |[yuact |paboTaro- |BOAO- MM oOumii | B Ha eIl Ha Mm/c
KOB [LIUX BOJIO- BOJA, M OJIHOM | IJITMHBI, | y4acTKe,
BOJIOB HUTKE M M
Makec.
BOJ10pa30op
Tpanzut
[Toxap
ABapus
Ha y4acTKe

[Ipumeuanue. [Ipu aBapun BOAOBOABI paCCUUTHIBAIOTCA Ha Iponyck 70% pacdyeTHOro pacxoja.

HamopHbie BO0BOABI OT OaliHU 10 CETH MPOSKTUPYIOT B JBE HUTKHU. Ecim
JUTMHA BOJIOBOJIOB HE OOJibIlasi, TO MEPEMBIUKM HE yCTpauBaroTcs. [ uapaBinyeckuit
pacyeT BOJIOBOIOB MPOU3BOIAT B Tabymiie 18.

Tabmuma 18 - I'mapaBiuueckui pacdyeT HAMOPHBIX BOJOBOJOB OT BOJOHANIOPHOM

OarHu 10 ceTn

Pacuernbii|  [Inuna Huamertp Pacxon, 11/c ITorepu Hanopa CkopocTs,
ciay4dait BOJIOBOJIA, , MM oOmmii | B omHOM Ha eJI. Ha M/c
M HUTKE JUIMHBL, M | Y4aCTKe, M
Makc.
BOZIOpa3-
60op
Tpanzur
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B pasnpene 5 «Koncmpyuposeanue cemu) COCTaBIIIETCSI MOHTa)KHas cxema
OJTHOTO KOJbIIa BOJONPOBOJHON cCeTH U crneuudukanus ee oO0OpyIOoBaHHS U
apMaTypbl; IPOEKTUPYETCS I€Talb BOJOIIPOBOJHON CETH.

B nanHOM pasnene MpUBOIAT XapaKTEPUCTUKUA MPUHATHIX MaTepUaioB TPyoO,
CIOCOOBI COEAMHEHUS BBIOpAHHBIX TpyO, ONpEneistoT TIyOUuHY 3all0KEHUs
TpyOOIIPOBOIOB.

Pasmerienne BOAOMPOBOAHON apMaTyphl MPOU3BOAUTCA TPU JIETATUPOBKE
CeTH, KOTOpas BBIMOJHACTCS Ha pabounx yeprekax (mpuiokenue 6). JleramupoBka
HAYMHAETCS C PACCTAHOBKH TOXAPHBIX THAPAHTOB, KOTOPHIE YCTaHABIMBAIOT BJIOJb
Mpoe370B Ha paccrosHun He Oosnee 150 M npyr oOT aApyra, KenaTelbHO Ha
NEpEeKpecTKax. 3aJBMKKM YCTAHABIMBAIOT HA MAarucCTPaJbHBIX JIMHUAX JAJIs
BBIKJIIOYCHHSI ~ YY9aCTKOB, Ha  OTBETBICHUAX  PACHPEACTUTEIBHBIX  JTUHUI.
MakcuManbHyl0 JUIMHY PEMOHTHOTO ydacTKa BBIOMpPAlOT  Takod, YTOOBI
OJTHOBPEMEHHO OTKJIHOYAJIOCh HE 00JIee MATH MOKapHBIX THAPAHTOB.

B MOBBIIIEHHBIX TOYKAaX MAruCTPaIbHOM CETH YCTaHABIMBAIOT BaHTY3BI IS
BBIMyCKa BO3AyXa (32 MCKJIIOYEHHEM YYacTKOB, NPUJIETAIOIIMX K BOJOHAIOPHOU
OamrHe WM JAPYTUM pe3epByapaM), B TOHWKEHHBIX TOYKaX — BBIIMYCKH IS
OTOPOXKHEHMSI CETH MPH PEMOHTE WM NMPOMbIBKE. MOHTaX Y3J0B MPOU3BOAST JO
YCTPOMCTBA KOJIOJLIEB.

ApMaTypy BOJOHAIIOPHBIX CETEW pa3MelIaT B KOJoAUuaxX, popMy U pasmepbl
KOTOPBIX YCTaHABJIMBAIOT C YYETOM THIIA U pa3MEpPOB apMaTyphl U (PaCOHHBIX YaCTEH.
Konomgmper pasmepamu 10 2,0 M BBINONHSIOT KPYTABIMH U3  CTaHIAPTHBIX
&Kene300€TOHHBIX Kojen, Oonee 2,0 M HOpsAMOYroJIbHBIMU — M3 COOpPHOrO
xene3o0eToHa. OCHOBaHMEM KOJIOJLIEB SIBISIETCS IIeOCHOYHas MOJrOTOBKAa U
OeTOHHas IJIUTA.

B paznene «3aknrouenuey» ykasbpIBarOTCs pe3yJbTaThl PacueTOB, MPUHSATHIC

MaTtepuaibl TpyO U XapakTepucTuku. [10BOASTCS UTOTH U IeTaeTCs BHIBOJ.
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Cnucok ucnonb3yemplx UCHoOYHUKOG
bubmuorpaguyeckuit  cnucOK  y4eOHHUKOB, CIPAaBOYHHUKOB, KaTaJOroB
cocTaBisieTcss B al(aBUTHOM TMOpsAKE MO (aMWIMKM aBTOPOB, a 3aTeM MOJ

OTACJIBbHBIM 3aI0JIOBKOM HOPpMATHUBHAS JIMTCPATYypPa TAKKC B aJ'I(l)aBI/ITHOM IopsaKe.

1.6 O¢gopmuienne rpagpuuecKoOi YaCTH NMPOEKTA

Jluct 1, dopmar Al, A2, «['eHepanbHBIM IUIaH TOPOAA», BBIMOJHCHHBIA B
macmrTadbe 1:10000 wmmm  1:5000 ¢ HaHECEHHBRIMM Ha HETO BOJOBOJAMH,
MAarucTpajibHbIMU JIMHUSMH U JAPYTUMU BOJIOIPOBOJAHBIMU COOPYKECHHUSIMHU; Ha
TeHIUIaHE JTOJDKHBI ObITh YKa3aHbl AUAMETPBI TPYO U IJTUHBI YYaCTKOB CETH.

Jluct 2, dopmar Al,A2, «JleTanupoBka BOAOIPOBOTHON CETH» - ACTAIUPOBKA
OJIHOTO KOJIbI]a MArUCTPAJIbHOW CETH CcO chenudukanuei ee o0OpyIOBaHUS U
apMaTypsbl;

Jluct 3, ¢opmar Al, A2 «llman u pa3pe3 OAHOIO W3 COOPYKEHUU
BOJONPOBOJIHON CE€TH (BOJOMPOBOJHBIN KOJIOJEL, AIOKEP, MEPEXO MO KEIEC3HOU U

aBTOMOOUIIBHOM 1OPOToil)», BeIMOJHEHHBIE B MaciuTade 1:50 wmm 1:100.
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ITpunoxxenue 1

MunucrepcTBo 00pazoBanus U Hayku YensiOuHckoi obmactu
['ocynmapcTBeHHOE 010 KETHOE TIPO(hecCHOHATBEHOE 00pa30BaTEIbHOE YUPEKICHUE
IOxHO0-Ypanbckuil roCy1TapCTBEHHBIN TEXHUYECKUN KOJIIEIK

SAIIUIITEHO
OLIEHKA
PyxoBoaurens

/A.W. ViBaHnoBa/

[TPOEKTUPOBAHUE CETEN BOJIOCHABXXEHI A
MOSICHUTEIIbHAS 3aIlICKa K KYPCOBOMY MPOEKTY IO
[IM.05 ITpoekTupoBaHH€e 3JIEMEHTOB CUCTEM BOJIOCHA0KEHHS U BOJOOTBEACHUS
(C UCTIOJIB30BaHKUEM TEXHOJIOTHH HH(POpMaIIMOHHOTO MoaenupoBanus BIM) nis
cuneruaiabHocty 08.02.04 BonocHa0xeHre U BOLOOTBEACHNE

IOYpI'TK 08.02.04 KII 00 00 I13

PykoBoautens Pazpaboran
[TpenonaBarens FOYpI'TK ctyneHt rpymnmsl BB-368/6
/A.N.BaHOBa | A.A. Tletpos

Yemssounck, 201
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[Ipunoxenue 2
MuHuctepcTBO 0Opa3oBaHus M Haykn YensOMHCKOM 00aacTu
['ocynmapcTBeHHOE Or0IKETHOE TTPO(ecCHOHATEHOE 00pa30BaATEIBHOE YIPEIKICHHE
IOxHO0-Ypanbckuil ToCy1TapCTBEHHBIN TEXHUYECKUN KOJIIEIK

CrenuanbHOCTh YTBEPXIEHO
08.02.04 BomocHaOxeHEe U BOIOOTBEIECHUE LUKJIOBON KOMUCCHEN
npoTokoa Ne ot
« » 20 T
PykoBouTENb CIICIIUATBHOCTH
XuausatyiuinHa ALA.

3AJTAHUE

g kypcoBoro npoektupoBanus o [1IM.05 [IpoektupoBaHue 31€MEHTOB CUCTEM
BOJIOCHA0KEHUS U BOJOOTBEACHHUS
(C HCTIOTB30BAHUEM TEXHOJIOTM HHPOPMALIMOHHOTO MoenupoBanus BIM)
CTYZIEHTY 3 Kypca IpyIIIbI

dbamunus, UMs, OTYECTBO

Tema 3amanus

[Ipu BBIMOJHEHUH KYypCOBOTO NPOEKTa Ha YKA3aHHYIO TEMY JIOJDKHBI OBITh
pEeACTaBICHbI

1. lHosicHuTe/ILHAS 3aIUCKA
TUTyIBHBIN JTUCT
3aaHue Ha KypcOBOE IPOEKTUPOBAHNE
Conepxanue
Beenenue
1 McxonHble naHHBIE K KYpCOBOMY IIPOEKTY
2 O6mas XapakTepuCcTUKa CUCTEMbI BOJJOCHA0XKEHHSI ropojia
3 Be16op cucteMbl BOJOCHA0KEHUSI U TPACCHPOBKA MaruCTPaIbHOW BOAOIPOBOAHON CETH
4 OnpezneneHue pacyeTHBIX PaCX0/10B BOJIbI
4.1 Pacxo/ BOJbI Ha XO3SIICTBEHHO-TIUTHEBBIE HYX bl HACEIEHUS
4.2 Pacxoz BOJbl Ha TIOJUBKY YJIMI] U 3€JIEHBIX HACAKICHUM
4.3 Pacxoz BOJibI HA IPOMBIIIJIEHHBIE TPEITPUATHS
4.4 Pacxoj BOJIbl Ha IPOTUBOINOXKAPHBIE HYKIbI
4.5 O0mwmii pacueTHBIN pacxo.1 BOJBI B TOPOJIE
4.6 Pexxumbl paboThl HACOCHOM CTAaHIMM 2-TO O IbeMa
4.6.1 Onpenenenre eMKOCTH 0aka BOJOHAMIOPHOM OaliHu
4.6.2 Omipenienenue eMKOCTH Pe3epByapoB
4.7 PacueTHbIe peKUMBbI pabOTHI B CETH
4.7.1 CocraBiieHUE pacueTHBIX CXEM
4.7.2 PacueTHble pacXofbl B CETH
4.7.3 PacueTHbIe pacxo/ibl Ha PACYETHBIX y4acTKaX CETH
4.7.4 Beibop MaTepuaiia U 1MaMeTpoB TPyO
4.8 T'unpaBIuUecKue pacueTsl CETH U BOJAOBOJIOB
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4.8.1 'mppaBindeckuil pacueT CeTH Ha BCE pacueTHBIC PeXXUMbI pabOThI CETH

4.8.2 T'mapaBinrdecKuii pacyeT BOJOBOIOB

5 Koncrpyuposanue cetu

3aKIro4YeHne

Cnucok uCnoab3yeMbIX HCTOYHUKOB

2. I'padmyeckas yacTh MPOEKTA

. Jlucr 1, popmar Al, A2, «I'eHepalibHBIN IIJIaH TOPOJIA», BHINOIHEHHBIA B MacITade
1:10000 nmm 1:5000 ¢ HaHECEHHBIMU HA HETO BOJOBOJAMH, MaruCTpPalbHBIMU JIMHUAMHU U APYTUMU
BOJIONPOBOJHBIMH COOPYKEHUSIMU; HA T€HIUIaHE JOJKHBI ObITh YKa3aHbl 1UAMETPhl TPYO U JUINHBI
Y4YacCTKOB CETH;

. Jluct 2, dopmar Al, A2, «/leramupoBka BOJOMPOBOTHON CETH» - JI€TAJIUPOBKA
OJIHOTO KOJIbIIa MarucTpajbHOM ceTu co cnenudukanueil ee 000pyI0BaHUS U apMaTyphI;
. Jluct 3, dpopmat Al, A2 «lnan u pa3pe3 OJHOTO W3 COOPYKEHUU BOJONMPOBOIHOMN

ceTr (BOAOIMPOBOAHBINA KOJIOACI, IIOKEP, MEPEXOM IO KEIe3HOW W aBTOMOOWIIEHON JOpOTOW)»,
BBITIOJIHEHHBIC B MacmTade 1:50 wmm 1:100.

Jara BeIgaum «___ » 20 . CpOK OKOHYAHUSA «__ » 20 T

PykoBoguTens KypcoBOro NpoOeKTUPOBAHUS /

ITpunoxxenne 3A.

OT3bIB
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Ha KypCOBOMU IPOEKT
[IM.05 TIpoekTupoBaHUE AIEMEHTOB CHCTEM BOJIOCHAOXKEHUS U BOJOOTBEICHUS
(c UCTIONIBb30BaHUEM TEXHOJIOTHI HH(OPMAIIMOHHOTO MoAerpoBanus BIM)

Crynenra

TPYIIbI
Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6oooomeedenue

Tema KypcoBOIro mpoekTa:

3aKII04YeHUE O CTCIICHH COOTBETCTBUS BHIITOJIHEHHOI'O KypCOBOTI'O ITPOCKTA 3aJIaHUTO:

KypcoBo# IIPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapaKTepI/ICTI/IKa BBIIIOJIHCHUS Pa3JICJI0B IIPOCKTA:

KypcoBoli IpOEKT BBINOJHEH 1O 33JaHHOMY aJropuTMy. Pasmensl  IpoekTa pacKpBITHI
mOJHOCTEIO. IIpoeKkTHpoBaHNE M pacdeT BOAOIPOBOIHON CETH BEITOJIHECHBI BEPHO.

OI_IeHKa Ka4yCCTBa BBIIIOJIHCHU A rpa(bnquI(oﬁ YaCTH IIPOCKTa U MOSICHUTEILHOM 3aITMCKU:

Fpad)nqecxaﬁ YacTh _ BBINOJHEHA MpaBUibHO. IloSCHMTENbHAs 3alMCcKa COOTBETCTBYET
COACPXKKAHHNIO U TEMC ITPOCKTA.

[TonoxuteapHBIC Ka4eCTBA KYpCOBOTI'O IIPOCKTA:

YMeHne paboTarh ¢ TEXHUYECKOU, HOPMATHUBHON, CIPABOYHOM, YUEOHOM JuTeparypoi.. BepHo
BBIIIOJIHEH THUAPABINYECKUU pacueT BOJOIMPOBOAHON ceth. OTpakeHa aKTVaJIBLHOCTH HpoekTa. B
3aKJIIOYEHUH [MOABEJICHB] PE3VIbTATEL PA0OTHL.

HepequL OCHOBHBIX HEJOCTATKOB KYPCOBOT'O ITPOCKTA:

HenocTaTkoB HeET.

[TpoekT 3acmykuBaeT OLEHKH (TI0 MATHOAUTPHOM cucTeMe)  S(OTIIMYHO)

PykoBoauTens KypcoOBOro NPOCKTUPOBAHUS

« » 20 1.

[Ipunoxenue 3b.
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OT3bIB

Ha KypCOBOM IIPOEKT
IIM.05 IIpoekTHpoBaHKE AIEMEHTOB CHCTEM BOJIOCHA0KEHUS U BOJAOOTBEICHUS
(c UCTIOIb30BaHUEM TEXHOJOTHI HH(OPMAIIMOHHOTO MoAerpoBanus BIM).

Crynenra

IPYIIIBI

Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6oooomeedenue

Tema KypcoBOro mpoekTa:

3aKII04YeHUE O CTCIICHH COOTBETCTBHS BHIITOJIHEHHOIO KypCOBOTI'O ITPOCKTA 3aJIaHUTO:

KypcoBo# IIPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapaKTepI/ICTI/IKa BBIIIOJIHCHUS Pa3JICJI0B IIPOCKTA:

KypcoBoli OpoeKT BEINOJHEH 110 3aJaHHOMY aJIrOpUTMYy. Pa3jiensl IpoekTa pacKpPhITHI
mOJIHOCTEIO. [IpoeKTHpOoBaHNE M pacdeT BOAOIPOBOIHON CETH BEHIITOJIHECHBI BEPHO.

OIIGHKa KadcCTBa BBIIIOJTHCHUA rpa(buqecxoﬁ JaCTH INPOCKTa U MMOSICHUTEILHOM 3aITMCKU:

FDad)I/ILIeCKaH YacCTh BbIIIOJHEHA ITPAaBUJIBHO. IlosicHUTEIbHAS 3amKcKa COOTBETCTBYECT
COACPNKKAHNIO U TCMC ITPOCKTA.

[TonoxxurenbHbIE Ka4yecTBa KypCOBOI'O IIPOEKTA:

VYmMmenne paboTaTh ¢ TEXHUYECKOI, HOPMATHUBHOM, CIPaBOYHOHU, VUEOHOW JIMTEPATYPOH..
BepHO BBIIIONHEH THUOPABINMYECKUHM pacueT BOIOMPOBOAHOW ceTu. OTpakeHa axkTyaldbHOCTH
mpoekTa. B 3axiIroueHnn moABEeAEHBI PE3VILTATHI PA0OTHL.

[lepeyeHb OCHOBHBIX HEIOCTATKOB KYPCOBOTO MPOEKTA:

B KYPCOBOM TIIPOCKTEC AOMYIICHBI HCE3HAYMTCIIbHBIC OHII/I6KI/I, B TOM YMCJIC HETOYHOCTH
pacyCTOB.

[TpoekT 3acmykHBaeT OLIEHKH (IO MATHOAIIBHOM crcTemMe) — 4(X0poIo)

PYKOBOI[I/ITCJ'IB KYpPCOBOI'O IPOCKTUPOBAHUA

« » 20 r.

IIpunoxenne 3B.
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OT3bIB

Ha KypCOBOM IIPOEKT
I[IM.01 Pa3paboTka TEXHOJIOTUH U IPOSKTHPOBAHUE PJIEMEHTOB CUCTEM BOJAOCHAOKEHUS U
BogootBenenus. MJIK 01.01 ITpoekTupoBanue 3J1eMEHTOB CUCTEM BOJAOCHAOKEHUS

Crynenra

IPYIIIBI

Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6oooomeedenue

Tema KypcoBOIo mpoekTa:

3aKII04YeHUE O CTCIICHH COOTBETCTBHS BHIITOJIHEHHOIO KypCOBOTI'O ITPOCKTA 3aJIaHUTO:

KypcoBo# IIPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapaKTepI/ICTI/IKa BBIIIOJIHCHUS Pa3JICJI0B IIPOCKTA:

Pazniensl mpoekTa pacKphIThl HE JOCTAaTOYHO MOJHO. MaTepuand HM3J0)KEH MOBEPXHOCTHO,
OTCYTCTBYECT FJIV60KI/Iﬁ AdHaJIM3 TCMBbI.

OI_ICHKa Ka4dCCTBa BBIIIOJTHCHUA rpa(pnqecxoﬁ YaCTH NPOCKTa U MOSICHUTEIBHOM 3aIIMCKU:

rDad)I/I‘leCKaﬂ 4acTh BhINOJHEHA. [[10ACHUTEIbHAS 3alIMCKAa COOTBETCTBYET TEME MPOESKTA.

[TonoxxurenbHbIE Ka4yecTBa KypCOBOI'O IIPOEKTA:

VYmMmenne paborarh ¢ HOPMATHBHOHW JIMTEPATYPOW. BBITIOJTHEH THUIPABINYECKHUA DACUET
BOJIOIIPOBOJHOMN CETH.

HepequL OCHOBHBIX HEJOCTATKOB KYPCOBOT'O IIPOCKTA:

B KypcOBOM MNpo€KTe AOMYIIEHbl HE3HAUHUTEIbHBIS OIJ_II/I6KI/I, HETOYHOCTh pacueToB. He
OpoAYMAaHbI PE3YJIbTAThI Da6OTBI. He BCerjga O4CBHUHA JJOTMKA MBIIMIJICHMA.

[TpoekT 3acmyKuBaeT OLEHKH (IO MATUOAIITBHON cucTemMe)  3(YIOBIETBOPUTEIHHO)

PykoBoauTens KypcoBOro NpOCKTUPOBAHUS

« » 20 1.

[Tpunoxenue 4.
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Mapku 1 OCHOBHBIE pa3Mepbl IPSIMOYTOJIBHBIX PE3EPBYapOB

Howmep Mapka Pasmepbi,M
THUIIOBOI'O BmMmectumocTh
IIPOEKTa pesepeyapa IM1MpHHA | BBICOTA JJINHA
901-4-87,83 PE-100M-0,5 6 3,6 3 50
PE-100M-1 6 3,6 6 100
PE-100M-1.5 6 3,6 9 150
901-4-58,83 PE-100M-2 6 3,6 12 200
PE-100M-2,5 6 3,6 15 250
PE-100M-5 12 3,6 12 500
PE-100M-7 12 3,6 18 700
901-4-59,83 PE-100M-10 12 3,6 24 1000
PE-100M-12 12 3,6 30 1200
PE-100M-14 18 4.8 18 1400
901-4-60,83 PE-100M-19 18 4,8 24 1900
PE-100M-24 18 4,8 30 2400
PE-100M-29 24 4,8 24 2900
901-4-61,83 PE-100M-32 24 4,8 30 3200
PE-100M-39 24 4,8 36 3900
901-4-62,83 PE-100M-50 36 4,8 30 5000
PE-100M-60 36 4,8 36 6000
PE-100M-70 36 4,8 42 7000
PE-100M-80 36 4,8 48 8000
PE-100M-90 36 48 54 9000
PE-100M-100 36 4,8 60 10000
PE-100M-110 36 4,8 66 11000
901-4-63,83 PE-100M-120 54 4,8 48 12000
PE-100M-130 54 4,8 54 13000
PE-100M-150 54 4,8 60 15000
PE-100M-160 54 4,8 66 16000
PE-100M-180 54 4,8 72 18000
PE-100M-200 54 4,8 78 20000

CxeMmbl peBAPUTEIILHOTO MOTOKOPACTIPEIETIECHUS
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a) Ha cilyyail MaKCMMAaJIbHOTO BOAOpa3dopa
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B) Ha CJIy4ail MaKCMaJIbHOTO BOJIOpa300pa MpH MmoxKape
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[Tpunoxenue 6.

I[CTaJ'II/IpOBKa KOJbLIa MaFHCTpaHBHOﬁ BOI[OHpOBOI[HOﬁ CCTHU
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