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AKT COI'JTIACOBAHUA

HA METOAMYECKHE PEKOMEHJAIMH 10 BHINOJTHEHUIO KYPCOBOI0 IPOEKTA
no ITM.01 «Pa3paboTKa TEXHOJIOTUI U MPOEKTUPOBAHHE YJIEMEHTOB CUCTEM
BOJIOCHA0KeHHS U BOJOOTBEICHU S,
pa3padorannbie npenogasareneMm I'BIIOY FOQxHo-Ypanbckoro
roCyIapCcTBEHHOI 0 TeXHn4YecKoro kouieaxa FOcynosoi JI. B.

Meroguyecknue pEeKOMEHAAUMU IO BBITOJIHEHUIO KYpCOBOIO TMPOEKTa I10
I[IM.01 «Pa3paboTka TEXHOJOTMM M TMPOCKTUPOBAHHUE DJEMEHTOB CHCTEM
BOJOCHA0XEHUSI U BOJAOOTBEJCHUS», pa3pabOTaHbl B COOTBETCTBUU C MPOTrPaMMOi
MpOQECCUOHAIBHOTO MOJIYJISI, SIBIIAIONIETOCS YacThl0 MPOTPaMMbl TOJTOTOBKH
crienuanucToB cpeaHero 3seHa B cooTBeTcTBUU ¢ PI'OC no cnenuansHoctu CIIO
08.02.04 BonocHabxeHue 1 BOIOOTBEAEHHE 0a30BOM IMOATOTOBKH B YaCTH OCBOECHMUS
OCHOBHOTO BHja npodeccuonanbHo neatenpHocT (BJIIT): PazpaboTka TeXHOIOTHIA
U TPOEKTUPOBAHUE DJIEMEHTOB CHUCTEM BOJOCHA0KEHUS U BOJOOTBEACHHUS W
COOTBETCTBYIOIMUX Mpodeccronanbubix komnerenmuii (I1K).

B xoz€e BBINOJHEHNS KYpPCOBOTO IMPOEKTA CTYJIEHTHI IPUMEHSIOT HOJIYYEHHBIE
3HAHUS U YMEHUS, MPUOOPETAIOT MPAKTUUECKUN OMBIT MPU PEHICHUH KOMILJIEKCHBIX
3aja4, CBsI3aHHBIX CcO cdepoit MpodheCCUOHATBHOU AESITEIbHOCTH OyAylIUX
CIIECLUAIIUCTOB.

Metoauyeckre peKOMEHAAIMKW MO BBHIMOJIHEHUIO KYpPCOBOIO TMPOEKTa IO
[IM.01 «Pa3paboTka TEXHOJOTHMH U MPOCKTUPOBAHHE DJIEMEHTOB CHCTEM
BOJIOCHA0KEHUSI U BOJJOOTBEJICHUS) COOTBETCTBYIOT YCTAHOBIICHHBIM TPEOOBAaHUSM U
MOTYT OBITh PEKOMEHIOBAHBI JJIs1 HCTIOJL30BaHUs B yueOHOM MpoIiecce.
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IHosicHuTEeNLHAA 3aNIUCKA

KypcoBoii  mpoekT pa3paboTaH B  COOTBETCTBUM C  [pOrpaMMoi
npodeccuonampaoro  Moxyis [IM.01, sBastomierocsi 4YacThi0  MPOTPaAMMBI
MOJATOTOBKM CIIELMAIUCTOB  cpeaHero 3BeHa B cooTBerctBuu ¢ DI'OC 1o
cunerpanbHoctu 08.02.04 BonocHa0xeHne U BOAOOTBENEHNUE 0a30BOU MOATOTOBKU B
JacTH OCBOCHHUS OCHOBHOTO BHAa TmpodeccuoHanbHOU aestenbHocTH (BITM):
Pa3paboTka TEXHOJNOTUN W MPOECKTUPOBAHUE DJIEMEHTOB CHUCTEM BOJOCHAOKEHUS U
BOJIOOTBEJICHUS U COOTBETCTBYIOIIUX MpodeccuoHanbubix KoMnetreHimi (I1K).

Ha BeInmonHeHne KypcOBOro IpOeKTa MporpaMMon BelesieHo S0 JacoB.

BrinonHeHne KypcoBOro NpoeKTa MpeaycMaTpUBAET CBOEH LENBIO:

— dbopmupoBaHue MpoecCUOHATILHON HANPaBIEHHOCTH, CUCTEMATH3alINH,
3aKpEIJICHUIO U PaCHIMPEHUIO0 MOJYYEHHBIX BO BpeMsi OOYUEHHUs] TCOPETUUECKUX M
MPAKTUYECKUX 3HAHUU TPHU MOCTAHOBKE W PELICHUWH pa3pabOTaHHBIX B KYypCOBOM
npoekre 3amad no nporpamme MJIK 01.01 IIpoextupoBaHne 371€MEHTOB CUCTEM
BogocHaOxeHusi. [IM.01 Pa3paboTka TEXHOJOTH M TPOECKTHUPOBAHUS IJIEMEHTOB
CUCTEM BOJOCHA0XKEHUS U BOJOOTBEICHUSI:

— CIOCOOCTBYET Pa3HOCTOPOHHEHN MOATOTOBKE CTYJICHTOB K
IPOU3BOJICTBEHHOM JESTEILHOCTH B COBPEMEHHBIX YCIOBUSX;

- OBJIaJICHNE YKa3aHHBIM BHJIOM MTPO(ECCHOHATILHOM NS TEIbHOCTH.

BrinonHeHne KypcoBOro mpoeKkTa HapaBjIeHO Ha ghopmuposanue InemeHmos

cnedyruux KoOMnemeHyuii:

Hlugp u

HAUMEHOBaHUe Ymenus 3Hanus Koo JIP

KoMnemeHyutl
OK 1. Bvoioupamp Pacno3naBate 3amauy 3HaTh aKTyaJIbHBIN JIP 4
Cnocoowvl peuienus u/unu npobiemy B npodeccuonansubiii u | JIP 11
3a0ay npo¢eCCUOHAIBHOM W/WIIN | COIIMAIBHBIA KOHTEKCT, | JIP 13
npogheccuonanvroun | COUAIBHOM KOHTEKCTE; B KoTOpoM npuxoaures | JIP 14
deamenvHocmu, AHaIM3UpOBaTh 3a]1a9y paboTaTh U KHUTh; JIP 15
NPUMEHUMENbHO K u/unu npobuemy u 3HaTh OCHOBHBIE JIP 16
Pa3TIUUHBIM BBIICJIATH €€ COCTABHBIC HCTOYHUKHU JIP 17
KOHmeKcmam. 4acTH; uH(pOpMaLuU U

[IpaBHJIbHO ONIPEETNTH U | PECYPCOB VISl pEIIeHUs
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HaiiTu uHpOpMaLHIO,
HEOOXOIUMYIO JIJIS
pelICHUs 3a/1a4¥ U/ 1IN
poOJIEeMBI;

CocTaBUTh IJIaH JCHCTBUS,
Onpenenutb HeOOXOUMbBIE
pecypchl;

Brnaners aktyanbHbBIMU
MeTOoAaMu paboThI B
npodeccuoHalbHO i U
CMEXHBIX chepax;
PeanuzoBars
COCTaBJICHHBIN IJIaH;
OueHuTh pe3ynbTar u
MTOCIICZICTBHS CBOUX
IEeUCTBUHI
(camMOoCTOATENHEHO WITH C
MTOMOIIBIO0 HACTABHHKA).

3a7a4 ¥ npoodJieM B
po¢eCCHOHATBHOM
W/WJH COITMATEHOM
KOHTEKCTE.

3HaTh aKTyaJIbHbIE
CTaHAapThI
BBHITIOJTHEHUS padoT B
npodeccuoHanbHOM U
CMEKHBIX 00JIaCTSX;
3HaTh aKTyaJIbHbIE
METOABI paboTHI B
npodeccuoHanbHOM 1
CMEXHBIX chepax.

OK 2. Onpenensts 3a1a4u Homenknarypy JIP 4
Ocywecmenameo MoKMCcKa HHPOPMAIIHH. WH(pOpPMaAITMOHHBIX JIP 11
NOUCK, AHAIU3 U OmnpenensTh HEOOXOIUMBIC | ICTOYHUKOB JIP 13
UHmMepnpemayuio HMCTOYHUKU UH(POPMALIUK | IPUMEHSIEMBIX B JIP 14
ungopmayuu, [TnanupoBaTh mporuecc npogeCCHOHAIBHON JIP 15
Heo0x00umoii onsn noucka CTpykrypupoBath | aestenbHocty [Ipuemst | JIP 16
6bINOJIHEHUA 3a0aY MOJIy4aEM YO CTPYKTYPUPOBAHUS JIP 17
npogeccuonanvnon |unpopmanuio Beigenate | undopmanuu opmar
oeamenbHOCHmU. HanboJee 3HaYUMOe B oopMiIeHUS
nepeyHe HHpopMaIuu pe3ynabTaTOB MOKUCKA
OneHuBaTh NPAKTUYECKYIO | KH(OpMaLUU
3HAYUMOCTb PE3YJIbTATOB
norcka OpopMiIATH
pe3yiabTaThl IOUCKA
OK 3. ITnanuposams | Onipenensts akTyanbHOCTh | Conmepikanue JIP 4
U peanu3oevlieamas HOPMAaTUBHO-IIPAaBOBOU aKTyaJIbHOU JIP 11
cobcmeennoe JIOKYMEHTAIlH B HOpMaTHBHO-TIpaBoBoii | JIP 13
npogheccuonanvroe u | npopheccuoOHATBLHON JIOKYMEHTALUH JIP 14
JIUYHOCMHOe JEATEIIBHOCTH CoBpemenHnas HayyHas | JIP 15
pazeumue u npodeccuonansuas | JIP 16
TEPMHUHOJIOTHS JIP 17
Bo3MoxHbIe
TPACKTOPHUH
npogecCHuOHaIBLHOTO
pa3BUTHUS U
camo0o0pazoBaHus
OK 4. Pabomamo 6 Opranm3oBeiBaTh paboty | [lcuxomorust JIP 4
Ko/11leKkmuege u KOJIJIEKTUBA U KOMaH/Ibl. KOJUIEKTHBA JIP 11
Komanoe, BsauMonelictBoBaTE C IIcuxomorust muunocty | JIP 13
Ippekmueno KOJUIEraMH, pyKOBOJICTBOM, | OCHOBBI POEKTHOM JIP 14
83auUMo0eiicmeoeamsy | KIIMEHTaMMU. NEITEILHOCTH JIP 15
c Konnezamu, JIP 16
PYK080OOCHEOM, JIP 17
KAueHmam




OK 6Ilposgnamp OINMCHIBATh 3HAYMMOCTh CYILIHOCTb Ipaxxaancko-| JIP 1
2PaANHCOAHCKO- cBOEH MaTPUOTHYECKOU JIP 2
nampuomuueckyio CHEIUATBLHOCTH; TPUMEHSTh | TO3UIUH,
no3uyuio, CTaHJapThl 0011e4eI0BeueCKUX
0eMOHCmMpuUposamsy | AHTUKOPPYILIMOHHOTO LIEHHOCTEN;
0CO3HAHHOE MOBEJICHUS 3HAYUMOCTh
noeeoenue Ha OCHOGe npodeccuOHaTBLHON
mpaouyuoHHbIX JIEeATEITBbHOCTH 110
odweuenoseueckux CHEIUAIBHOCTH
yenHocmei.
OK 7. Cobnronate HOPMBI [TpaBuna JIP 10
Cooeiicmeosamo 3KOJIOTUYECKON 9KOJIOTUYECKOU
COXPAHEHUIO 6e3omacHocTr OnpeaensiTs | 0e30MacHOCTH MPH
OKpytcarouell cpeobl, | HalpaBICHUS BEJICHUU
pecypcocoepescenuto, | pecypcocOepexeHus B npodeccuoHanbHOM
Ippexmueno paMKax JIeSITeIIbHOCTH
delicmeogams 6 npodeccnoHaTBEHOM OcHOBHBIE pecypchl
upe3euluaiHbIX JEeSATEIbHOCTH MO 3a/IeiCTBOBAHHbIC B
cumyauuax npodeccun npodeccuoHanbHOM
(ciennanbHOCTH) nesitenbHoCcTH [lyTH
obecrnieueHus
pecypcocOepexeHusl.
OKY9. Hcnonvzoeams | lIpuMeHsTH cpeacTBa CoBpeMeHHbIE JIP 4
ungopmayuonHsle MH(OPMALIMOHHBIX cpexactBa u ycrpoictsa | JIP 11
mexHo02uU 8 TEXHOJIOTHH JIJIsl pelieHus | HH(OpMaTU3ALNH JIP 13
npogeccuonanvnon | npodeccuoHanbHbIX 3a1a4. | [lopsiok ux JIP 14
oeamenbHOCHmU. Hcnons3oBars IIPUMEHEHHUS U JIP 15
COBPEMEHHOE [IPOrpaMMHOE JP 16
MIPOrpaMMHOE obecrnieyeHue B JIP 17
obecrieyeHne npodeccuoHaIbHON
JIESITEIIBHOCTH
OK 10. [Tonumars o6uuit cmeicn | [IpaBuna moctpoenust | JIP 4
Ilonv306amuca YETKO IPOU3HECEHHBIX IIPOCTHIX U clokHbIX | JIP 11
npogheccuonanvnoui | BBICKa3bIBaHUU Ha MIPEMJIOKEHUHN Ha JIP 13
O0OKymenmauueii Ha | U3BECTHBIE TEMBI poQeCcCuOHAITBHBIC JIP 14
2ocyoapcmeennom u | (mpodeccuoHaNbHbIE U TEMBI, OCHOBHEIE JIP 15
UHOCMPAHHOM 5A3bIKe. | OBITOBbIE), obmeynorpedbutensHbie| JIP 16
IIOHUMATh TEKCTHI Ha rnaroJjsl (ObITOBas U JIP 17
0a3oBble npodeccuoHanpHas
npodeccuoHaNbHbIE TEMBI | IEKCUKA), IEKCUUECKUN

y4acTBOBATh B AWAJIOrax Ha

3HAKOMBIC O6I.I.II/IC )51

npo¢eCcCuOHATBHBIC TEMBI,

CTPOUTH MPOCTHIE
BBICKA3bIBaHUA O ce0e U 0

cBOei nmpodeccroHabHOM

)ICHTCJ'II)HOCTI/I, KpaTKO
000CHOBBIBATH U

OOBSICHUTH CBOU JIEHCTBHS

(Texymue u
IJIaHUPYEMBIE), TUCATh
IIPOCTBIE CBA3HBIE

MUHUMYM,
OTHOCSIIUMCS K
OTIMCAHHUIO MTPEIMETOB,
CPE/ICTB U MPOLECCOB
poQeCCHOHATBHON
JIeITEIIbHOCTH,
0COOCHHOCTH
MIPOU3HOIICHHUS,
MIPaBHJIa YTCHUS
TEKCTOB
poQeCCHOHATBHON
HAMPaBIEHHOCTH




COOOIIIEHNS HAa 3HAKOMBIE
WA UHTEPECYIOIINE
poecCHOHATLHBIC TEMBI

I[IK 1.1. IlpuHumare y4acTue€ B NPOECKTUPOBAHUM DIIEMEHTOB CHCTEM
BOJIOCHA0KEHUS U BOJOOTBEACHHUS
[1K 1.2. OnpenensiTe pacy€THBIE pacXObl BObI
1K 1.3. Pa3zpabaTeiBaTh TEXHOJIOTUYECKUE CXEMbI OUUCTKU BOJIBI U 00pabOTKU
OCAaJIKOB
[IK 1.4. Ilpou3BoauTh pacyeTbl 3JIEMEHTOB CHCTEM BOJOCHAOXKEHHUS U
BOJOOTBEACHUS
[IK 1.5. Pa3pabaTbiBaTh 4YEpPTEKU HIEMEHTOB CHUCTEM BOJOCHAOXKEHHUS U
BOJIOOTBEJECHUSA
[IK 1.6. Onpenenarb, aHaIU3UPOBATh MW  IUIAHUPOBATH  TEXHUKO-
SKOHOMHUYECKHE MTOKA3aTeNId CUCTEM BOJOCHAOKEHUS U BOJOOTBEICHUS
[IK 1.7. YcraHaBaMBaTh ~ COOTBETCTBHE  MNPOEKTHBIX  PEIICHHU
IPUPOIOOXPAHHBIM TPEOOBAHUSIM.
YMEHHIi:
—  pa3pabarbiBaTh TEXHOJOTMYECKHE CXEMbl OYMCTKH MPHUPOAHBIX U CTOYHBIX
BOJI, CXeMbI 00PaOOTKH OCaKOB;
—  YUTaTh M BBINOJHATH YEPTEXKHU DIEMEHTOB CHUCTEM BOJOCHAOXKEHUA U
BOJOOTBEACHUS;
—  paboTtaTh C HOPMATHBHBIMU MPABOBBIMH aKTAMU;
—  COCTaBJATh BEIOMOCTH M cCHEIU(pUKAUMU OOOpPYAOBAHHS M MaTEepUaOB,
AJIEMEHTOB MPOEKTUPYEMBIX CUCTEM BOJIOCHAOKEHUS U BOJIOOTBEACHMUS;
—  BBIIOJHATH W O(OPMIIATH pPAacUEThl MPOEKTUPYEMBIX JJIEMEHTOB CHCTEM
BOJIOCHA0KEHUS M BOJOOTBECHMS;
—  TOJIb30BaThCs PACUYETHBIMU NPOTPAMMAMHU;
—  BBINOJIHATH PACYETHI AJIEMEHTOB CAHUTAPHO-TEXHUUECKHUX CUCTEM;

— YUTaTh U BBIIIOJJHATD YCPTCIKHU CAHUTAPHO-TCXHUYCCKUX CUCTCM,
8



—  NPUMEHSATH COBPEMEHHbIEC TEXHOJIOTUH CTPOUTEIIbCTBA CHUCTEM
BOJIOCHA0KCHHS U BOJIOOTBEICHUS,
—  HCTOJIb30BaTh HMH(GOPMAIMOHHBIE TEXHOJOTUU TMpU IMOJ00pEe M TIOMCKE
HEO0OXO0IMMOT0 000PYI0OBAHHS;
3HAHUIM:
— OCHOBBI POCKTUPOBAHUSA U KOHCTPYHPOBAHUS,
— COCTaB U MOPSATOK pa3paOOTKH MPOSKTHOM TOKYMEHTAIIUH;
— CTPOUTEJIbHBIE HOPMBI M TTPABUIIA;
— TEXHOJIOTUIO BBITIOJIHEHUS CTPOUTEILHO-MOHTAXHBIX paloT;
— MepeI0BbIE TEXHOJIOTHU U COBPEMEHHOE 000pPY0BAHNUE;
— OCHOBHBIE THJIPOTEXHUYECKUE COOPYKEHHUS, MCIOJIb3YEMbIE B CHCTEMax
BOJIOCHA0XXEHUS U BOJIOOTBEICHUS,
— COBPEMEHHOE HACOCHOE 000pYI0BaHUE.
JInsi BBIMOJHEHUSI KypCOBOTO MPOEKTa CTYACHTHhI JOJKHBI  HCIOJb30BaTh
MOJTYyYE€HHBIE 3HAHUS 110 TEMAaM:
e [[eHTpanv3oBaHHAs CUCTEMA BOJIOCHA0XKEHUS U €€ OCHOBHBIC DJIEMEHThI
e OmnpeneneHue pacu€THBIX pacxoA0B BOoAbL. Pexxum paboThl BoONpoBOIa U €€
3JIEMEHTOB.
e BononanopHsie OaliHu U MHEBMAaTHYECKUE YCTaHOBKHU. Pe3epByaphl ynCTOM
BO/IBI.
e Kitaccudukanuss 1 TpaccupoBKa BOAOMPOBOJHBIX CETEH U BOJOMPOBOJIOB.
Pacuérnas cxema oTOOpa BOIBI.
e OmnpeneneHue AUAMETPOB M TOTEPh HAmopa B CETU M BOJOBOJIAX.
I'mppaBinueckuit pacy€T ceTu.
e YCTpoicTBO U 000PYI0BaHUE BOJAOIIPOBOIHBIX CETEH.
B Hacrosiiiee BpeMsi B HOBBIX OSKOHOMHYECKHUX YCJOBHUSIX 0O0Opa3oBaHUE
IpeACTaBIsIeT COOOM MpOoIEeCcC HE TOJBKO OOYyYEeHHS, HO U BOCIIUTAHHUS U Pa3BUTHUS
CTyJIEHTa KaK JJMYHOCTH, MPEICTABIISIONINNA UHTEPEC I 00I1ecTBa U rocy1apcTra. B

9TUX YCJIOBUAX COACPKAHUC 06pa3OBaHI/I$I OPUCHTHUPYCTCA Ha CaMOOIIPCACIICHUC



JIMYHOCTH, HA CO3JAaHHE YCIIOBMM U1 €€ CaMOpEaIU3aluu YXKE IPU BBIIOJIHEHUHU
TaKMX CaMOCTOSITEIbHBIX padOT, KAKUM SIBJISIFOTCSI KYPCOBBIE MPOEKTHI U CIAEAYIOIIHIMA

34 HUMH ,ZIPIHJIOMHI)Iﬁ ITIPOCKT.

1.  KypcoBoe npoexkTHpOBaHHE

KypcoBoe mpoekTtupoBanue sBIsieTCS aKTUBHOM (HOpMOi 00ydeHUs CTYICHTOB
u npenycMmorpeHo ydeoHsiM 1mmaHoM MJIK 01.01 IlpoektupoBaHue 3JIEMEHTOB
CUCTEM BOJOCHAOKEHHUS.

OO0beM mpoekTa ompenensercs 3anaHueM. PaboTa Hax KypCOBBIM IMPOEKTOM

[moaApasaAcsICTCA Ha OTallbl:

° aHaIM3 U 0000ICHNE NCXOTHBIX JaHHBIX;
o HEIOCPEICTBEHHOE MTPOCKTUPOBAHNCE;
o odopMIICHHE TIPOCKTA 1 €r0 OTKPHITAs 3alluTa.

1.1 Heau u 321241 KYpPCOBOr0 NPOEKTUPOBAHMUS

KypcoBoe mnpoektupoBanue, Kak akThBHas (opMa M 3aBepIIAIONIUMNA dTam
obyuenuss mo MJIK 01.01 IlpoekTupoBaHu€ PIEMEHTOB CUCTEM BOJOCHAOKEHMS,
UMEET CIIEAYIOLIME 3a0a4M:

— 3akpenuTh U pacmmputh 3HaHus 1o MJK 01.01 IIpoextupoBanue
AJIEMEHTOB CHCTEM BOJIOCHA0XKEHUS,

— JaTh BO3MOKHOCTH TMPOSIBUTH M PAa3BUTh TBOPYECKHE CIOCOOHOCTH,
VHUIAATUBY, CaMOCTOSITEJIbHOCTh B TMPUHATHUHM PEIIEHUA C MOCHEAYIOIIEH HX
KPUTHYECKON OLIEHKOM;

— 3aKpENUTh HABBIKA AHAJIN3a CIPABOYHOM JIUTEPATYpPhl, CTAHAAPTOB U
VHBIX CIIPABOYHBIX MAaTEPUAIIOB.

[Tpu BBITIOJIHCHU U KypCOBOTO MPOEKTA CTYJEHTBI JOJKHBI

MIPOAEMOHCTPUPOBATh YMEHUSL:
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- MPUMEHATh  CTaHAApThl  EOWHOM  CHCTEMBI  KOHCTPYKTOPCKOH
nokymeHTtaiuu (ECKJI), nonb3oBatbcsi CTpOUTENBHBIMUM HOPMamMu W MPABUIAMH
(CHull);

— MOJIb30BATHCS TAOJIUIIAMU U CTIPABOYHON JTUTEPATYPOH.

— ONpPEENICHNE PACUETHBIX PACXOJ0B BOJBI OTAEIBbHBIX MOTPEOHUTENECH U
ropojia B LIEJIOM;

— BBITIOJTHEHNE TPACCUPOBKU MAaruCTPAIbHOW CETH U BOJOBOJOB C YYETOM
IUTAHUPOBKH ropojia U peiabeda MeCTHOCTH;

— BBINIOJIHATH TUAPABIMYECKHUI pacyeT BOJIOIPOBOIHOM CETH;

- COCTABJISITh MOHTAXKHYIO CXEMy KOJIbIla BOJOIPOBOJHOM CETH U
crenu(puKanuio ee 000pyI0BaHUS U apMaTyphl;

— IPOEKTUPOBATH 3JIEMEHTHI BOJOIPOBOAHON CETH;

— OPUMEHATh  KOMIBIOTEPHBIE MPOrpaMMbl NpPH  IPOEKTHPOBAHUU
BOJIOIIPOBOJTHOU CETH.

B cOBpeMEHHBIX YCIOBHSX PBIHOYHOM SKOHOMHUKH OLEHKA YPOBHS
o0pa3oBaHusl, T.€. €r0 TOTOBHOCTH K Hayaldy NpodecCHOHANIbHOU NEATENbHOCTH, O
OpPUHLMITY «3HaeM, YyMeeM, HuMeeM (HaBbIKH)» CMENIaeTcsl K OILIEHKE €ro
KOMIIETEHIIMM — CIIOCOOHOCTEN CTyAEHTa KakK JIMYHOCTH UCII0Ib30BaTh CBOU 3HAHMS,
YMEHUS U HABBIKH MPU BBINOJHEHUU TPOPECCHOHATIBHBIX 00513aHHOCTEN.

TpeGoBaHusT K KOMIETEHIMSM pPa3HOOOpa3Hbl U JUKTYIOTCA 00JIaCTHIO

PO EeCCUOHATIEHOM €SI TEIbHOCTH.

1.2 OO6mue TpedOBaHUS K KYPCOBOMY MPOEKTY

K kypcoBoMy NMpOEKTy MpeabsBIseTcs psia TpeOOBaHUIA:

— T€Ma KypCOBOTI'0 MPOEKTa JOJIKHA OTBEYATh MPOGHUIIO CIIEHNUATBbHOCTH;

— BBINIOJIHEHHUE 4YepTexke, o(OopMIIeHHE TOSCHUTEIbHON 3alluCKU B
ctporom coorBercTBuu ¢ ECK/I.

EnuncTBO  TpeOoBaHMiT  mpeamnosiaraeT  MHPOKYI0 — HWHUIMATHBY  TIPU

IMPOCKTUPOBAHUHU B COOTBCTCTBUHU C 0COOEHHOCTSIMH OOBEKTA M CKIOHHOCTSIMU TOTO
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WM HUHOro crynaeHTta. OOs3aTenbHOM  MPEANOCBUIKONM  KayeCTBEHHOIO U

CBOCBPCMCHHOI'O BBIIIOJIHCHUEC KYPCOBOI'O IIPOCKTA SBJISACTCSA pa60Ta CTyaACHTa IIO

rpaduKy.

1.3 3ananue Ha KypcoOBoOe NPOEKTHPOBAHME

3ajaHue Ha KypcOBOW IPOEKT BBIIAECTCS PYKOBOJUTEIEM KypCOBOTO IPOEKTa
CTYZEHTY Ha IIEPBOM 3aHATHH 110 IPOEKTUPOBAHUIO.

3aganue ohopmiIsieTcs 1o eaquHon hopme, IpeACTaBICHHON B MPUIIOKEHUU 2.

1.4 Opranusanusi paéoThl 10 KyPCOBOMY MPOEKTY

PaboTta Haj MPOEKTOM COCTOUT U3 HECKOJIBKUX ITAIOB:

— aHaimu3 U o0OOIIeHNE UCXOAHBIX JAHHBIX Ha 0a3e KypcOBOIO MPOEKTa IO
(IIM.01.);

— HEIOCPEACTBEHHOE NIPOCKTUPOBAHUE;

— o¢opMIICHHE MTPOEKTA U €ro 3alIUTA.

B memax KOHTposii 3a XOAOM THPOEKTHPOBAaHUSA, PYKOBOIWUTENIb IIPOEKTA
pa3zpabaTbiBaeT TpaduK BBINOIHEHUS. B mpeaycMOTpeHHbIE [HHU MPOLEHTOBKH
CTYJEHTBI TNPEABSABISAIOT PYKOBOAUTEIK BCE HMMEIOLIMECH Y HUX MaTepuaibl IO
MPOEKTY B COOTBETCTBUU C 3aIaHHBIM 00bEMOM padoT.

Tak kak KypcoBOM NPOEKT B OOJbIIEH €ro 4acTH SBIISIETCS CAMOCTOSITEIbHOM
paboToi CTyJEeHTa, NOITOMY CTYACHT BO BPEMsI KOHCYJbTAI[UHU JIOJKEH 00paliaThbes

K PYKOBOAUWTCIIIO, KaK IIPaBHUJIO, C TOTOBbIMU PCIICHUSAMM.

1.5 Crpykrypa u 00beM KypCcOBOI'0 POEKTA
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KypcoBoii mpoekT pa3pabaTeiBaeTcs B 00BEME TEXHUKO-DKOHOMUYECKOTO
o0ocHOBaHusA. B cocraB KypcOBOro mNpOEKTa BXOJAT PACYETHO-TIOSICHUTEIIbHAS
3anucKa u rpaduyueckas 4acTh.

PacueTHO — moOsiCHUTENbHAs 3allMCKa BBINOJHAETCS HAa CTAaHAAPTHBIX JINCTax
nucueir Oymaru popmara A4 Ha KOMIIBIOTEPE ¢ COOTBETCTBYIOIIUM HIpudTOM Times
New Roman, pazmep mpudta 14, uareppan 1,5 cTpokwu.

B cocTtaB pacueTHO-NIOSICHUTEIBHON 3aMUCKU JOJIKHBI BXOJHTD!

e TUTYIBHBIN JUCT, YCTAHOBJICHHOMN (hOPMBI;

e 3ajaHKe Ha KypCOBOE POEKTUPOBAHUE;

e CoJaepkaHHe CO CIEeIYyIOUUMU PEKOMEHIYEMbIMU pa3eiaMu:

BBenenue

1 McxonHble JaHHBIE K KypCOBOMY IIPOEKTY

2 OO6mias XxapakTepUCTUKaA CUCTEMbI BOJIOCHA0XKEHHUSI TOPOJIa

3 BpriOop cucteMbl BOJOCHA0XKEHHMSI W TPacCUPOBKAa MarucTpaibHOU
BOJIOIIPOBOJIHOM CETH

4 OmnpeneneHne pacueTHBIX PacX0JI0B BOBI

4.1 Pacxon Boabl Ha X035 CTBEHHO-IIUTHEBBIE HYK/Ibl HACEJICHHUSI

4.2 Pacxon BOJBI HA MTOJIMBKY YJIUI M 3€JI€HBIX HACAXKICHUM

4.3 Pacxoz BOJbI HA IPOMBILIJIEHHBIE TPEATPUATHS

4.4 Pacxo/1 BOJbI HA MPOTUBOMOKAPHBIE HYKIbI

4.5 OOmuii pacyeTHBIN pacxo]] BOJbI B TOPOJIE

4.6 PexxuMbl paboThl HACOCHOW CTaHUMU 2-TO TIOIbeMa

4.6.1 Onpenenenrie eMKOCTH 0aka BOJIOHATIOPHOM OaltHu

4.6.2 OnpeneneHrue eMKOCTH pe3epByapoB

4.7 PacueTHbIC PEKUMBI pAOOTHI B CETH

4.7.1 CocTaBiieHHE pACYETHBIX CXEM

4.7.2 PacueTHbIE pacXxo/ibl B CETH

4.7.3 PacueTHbIE pacxo/ibl HA PACYETHBIX YUaCTKaX CETH

4.7.4 BeiOop MaTepuaia 1 IMaMeTpoB TpyO

4.8 I'mapaBianyeckre pacueTbl CETU U BOJIOBOJOB
13



4.8.1 I'uapaBnryecKuil pacyeT CeTH Ha BCE pPacueTHBIE PEKUMBI pabOThI CETH

4.8.2 T'uapaBiInyecKuil pacyeT BOJIOBOOB

5 KoncrpyupoBanue cetu

3akaoueHue

CHOHCOK UCIONB3yEMbIX HCTOYHUKOB

[losicauTenbHast 3amucka BbIoNHAETCS B oObemMe 30 — 35 crpanun B
AMeKTpOHHOM BwHe. ['padudeckas 4acTh COCTOUT U3 3-X JIMCTOB TEXHOJIOTHYECCKOM
JOKYMEHTAIINH, @ UMEHHO:

o Jluct 1, popmat Al, A2, «I'eHepanbHblil MJIaH TOPO/A», BHIIOIHEHHBIH
B Macmrtadbe 1:10000 mmm 1:5000 ¢ HaHECEHHBIMH Ha HETO BOJOBOJAMH,
MarucTpajibHbIMU JIMHUSIMA W JIPYTUMHU BOJOIPOBOAHBIMU COOPYKECHUSIMH;, Ha
TEHIUJIaHE JOJDKHBI OBITh YKa3aHbl IUAMETPBI TPYO U IJTMHBI YYaCTKOB CETH;

° Jluct 2, dopmar Al, A2, «JletanupoBka BOJONPOBOJHONM CETHU» -
JETAIUPOBKA OJHOTO KOJbIlAa MAarucTpajibHOM ceTh co crhenuduxanuen ee
000pyI0OBaHUS U apMaTyphlI;

. Jluct 3, dopmar Al, A2 «llman u pa3pe3 OJHOrO W3 COOPYKEHHI
BOJIONIPOBOJIHOM CETH (BOJIONPOBOIHBIN KOJIOMAECI, AIOKEP, MEPEXO/I MO KEeJIe3HON U
aBTOMOOMIILHOM 1OPOToil)», BeIMoMHEeHHbIE B MaciiTade 1:50 mmu 1:100.

[Io 3aBepmieHUM NOPOEKTUPOBAHHUS W 3aAIIATHI  KYpPCOBOIO  IPOEKTA

PYKOBOJMTEIb MTPOCKTA 3aTOJIHSIET OJaHK OT3bIBa (PUIIOKEHHE 3).

B pazpgene «Beeoenue» YKa3bIBAIOTCS OCOOEHHOCTU OOBEKTa, JaeTcs
000CHOBaHME AaKTyalIbHOCTH  Pa3pabOTKH  MPEUIOKEHHOM  TEMBbI  IMPOEKTA.
[IpuBonuTcst kpaTkas WHPOpPMAIMS O PEIIAEMBIX B KypPCOBOM IMPOEKTE BOIMPOCAX:

HEOOXOIMMOCTh MPOSKTUPOBAHHUS BOJIOIIPOBOIHOM CETH.

Paznen 1«Mcxoonvie oannvie»n
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HcxonHble TaHHBIE BKIIFOYAIOT B CEOS:

— reHepajbHBIA TuIaH rTopona B Macmrabe 1:10000 wmm  1:5000 ¢
HAHECEHHBIMU Ha HETO IMPOMBIIUICHHBIMH TMPEANPUATUIMU, aJIMUHUCTPATHBHBIMH,
0OIIIECTBEHHBIMU U KYJIbTYPHO-OBITOBBIMH YUPEIKICHUSIMU;

— XapaKTEepUCTHKA >KUJION 3aCTPONKH Pa3IMUHBIX PalOHOB ropoja Ha KOHEI]
pacueTHOTO CpOKa: TIUIOTHOCTh HaceNeHUs, OJTaXHOCTh 3JaHUM U CTENCHb
0JIaroyCTpONCTBa;

— XapaKTEepPUCTHKa MPOMBIIIJICHHBIX MPEANPUITHI: UX 3HAUYCHHE, KOJIMYECTBO
paboTaOMMX B CYTKH U 10 CMEHAM, YUCJIO pa00UYnX, MOIB3YIOMUXCS YIIEM, PACXO/
BOJIbI HA TEXHOJIOTUYECKHUE HYXIBI.

B paznene 2 «Obwana xapakmepucmuka cucmemovt 6000CHAOHCEHUA 20D 00
HEOOXOAMMO yKa3aTh YHCICHHOCTh HACEJICHHS, KIUMaT, TJIyOMHY 3ajeTaHusl
TPYHTOBBIX BOJI, XapaKTEPUCTUKY TOpOja, TI'€OJOTO-JIUTOJIOTHYECKOE CTPOCHHE
TPYHTOB.

B pazgene 3 «Bwibop cucmemvt 6000cHabMHCEHUA U MPACCUPOBKA
MAZUCMPAiIbHOll  6000NPOBOOHOI Ccemu) TIPUBOAUTCA OOOCHOBaHHE BBIOOpA

CHUCTEMBI BOJIOCHA0XKEHUS U CXEMbI MAaTUCTPAJILHON BOJIOMTPOBOJAHOM CETH TOpoOIa.

3.1 Obwue ceedenus o cucmeme 8000CHAOICEHUS

Cucrema BOJOCHAOXKEHHS HACEJIECHHOIO ITyHKTa B 1IEJIOM COCTOUT U3
BOJ03a00PHBIX COOPYKEHUU, COOPYKEHHUI ISl OYUCTKU BOJIbI, PE3EPBYapOB YUCTOM
BOJAbI, HacocHbIX cTaHiMi | u |l mogbema m TpyOompoBOoAOB. J[OMOJHUTETHHBIM
AJIEMEHTOM CHCTEMBI BOJOCHA0XKEHUS SIBIISICTCS BOJIOHAIOPHASI OallIHs.

Pe3epByapsl uncToi BOABI M OaK BOJOHANOPHOMN OalllHU SIBJSIOTCS EMKOCTSAMH,
PETYJIHPYIOIIMMHU PacX0/] BOJbI B CUCTEME BOJOCHAOKEHUS. ['0JIOBHBIE COOPYKEHHUS
BOJIONIPOBO/Ia (BO/I03a00p, HACOCHAs CTaHIMs | MojgbeMa, OUUCTHBIC COOPYKCHUS)
paboTalOT paBHOMEPHO B TeueHHe cyTok. [opom ke moTpebasieTr Boay
HEpPaBHOMEPHO: HOUYBIO MeHblIe, yeM aHeM. HacocHas cranums |l moxsema mogaer

BOAY B TOPOJ TakXe HEPaBHOMEPHO — IO cTyneHdyaromy rpaduky. Iloatomy

15



pe3epByapbl YUCTOM BOJbI HOUBIO 3AMOJHAIOTCS, a JIHEM OIMOPOXHSIOTCSA. B HHX
TaKKe€ XPaHUTCS HENPUKOCHOBEHHBIN 3amac BOABI JI TYIIECHUS MOXKApOB, KOTOPbHIC
MOT'YT BO3HHUKHYTh B TOPOJI€ M Ha 3aBOJIaX.

ManeHbKUM pEeryJsiTOpoM pacxoda BOJALI B CaMOM TOpOJAE SBISIETCS Oak
BOJIOHANIOpHOM OamHu. B TedeHwe cyTok, korjga Hacochl cranmuu |l mogpema
MOJAI0T BOABI OOJIbIlIe, YeM TpeOyeTcss TOopojay, M3JIUIIKH €€ TOCTyMmaroT B 0ak
BOJIOHAaMOpHOW Oamram. MwMerommasica B Oake OamHM  Boja TIMOJAETCS B
BOJIOTIPOBOJIHYIO CETh B T€ Yachl CYTOK, KOTJIa BOAOIMOTpPEOICHUE ropoja OoJbIie
MIPOU3BOJIUTEIILHOCTH HAacOCOB cTaHIuu |l mogbema. Takum 00pa3oM, BoJIOHANIOpHAs
OamrHs SIBISETCA COOPYKCHUEM, aKKyMYJUPYIOIIUM ONPEICIICHHbIEC 3amachl BOJAbI U
perynupyromumM padboty HacocHou cranum || mogbema u BOAONpPOBOJIHBIX ceTeid. B
Oake OallHM TaK)X€ XPaHUTCA HEOOJBIION 3amac BOJABI JJIA TYLIEHUs TOXkapa B
ropojJie.

Kpome Toro, BomonamopHas OalrHs BBITOJIHSET (PYHKIHUIO YCTPOMCTBA IS
MoJACp>KaHUsl HEOOXOJUMBIX HAMOpOB BOJABI B BOJONPOBOAHOU ceTu. [loatomy

OarrHs YCTAaHaBJIMUBACTCA HA CaMOM BBICOKOM MCCTC Ha TCPPUTOPHUU IOpOoaa.

3.2 Tpaccupoexka 600060008 u MAUCMPATbHBIX TUHUL

OCHOBOU nJ11 MPOEKTUPOBAHUS SIBJSECTCA TEHIUJIAH HACEJIEHHOro IYHKTAa,
npuiaraeMelil Kk 3aganuto. [Ipexzae Bcero, cieyeT BHUMATEIbHO U3YYUTh T€HIUIAH U
3alaHi€ W HAMETUTh HA TEHIUIAHE MECTa PAacHOJIOKEHHsSI MPOMBIIUICHHBIX U
KOMMYHaJIbHO-OBITOBBIX Npeanpuatuid. Ilocie 3Toro BeiOMpaeTcs MeCTONOIOKEHHUE
TOJIOBHBIX COOPYKEHHUU BOJOCHA0XEHHUS, BKJIIOYAIOMIMX B ce0S BOAONPHEMHHKH,
HacocHble cTaHuu | u |l mogbema, OUMCTHBIE COOPYKEHHUS U pe3epByaphbl YUCTOU
BoAbL [Ipy 3TOM ciexyeT UMeTh B BUlY, YTO TOJIOBHBIE COOPYKEHUS PACIIOJIArat0TCs
BOJIM3M HUCTOYHMKA BOJOCHAOXEHMsI, BBIIIE TrOopoja MO TEYEHUID PEKd M TIO
BO3MOXHOCTH Ha TMpSAMBIX Y4yacTKax peku. B 1memom, npu BbeIOOpe MecTa
pacoNOKEeHUSI BOJONPUEMHBIX COOPYXEGHUI M3 JIHOOOTO0 BOJOMCTOYHHMKA (peKa,

03epo, MOA3EMHBIC BObI) HaJI0 CTPEMHUTHCS K IMOJYYCHHIO BO3MOXKHO 0OJiee YHUCTOU
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BOJbl M3 MCTOYHHMKA W OOECIEUYECHUIO YCIIOBUW JUJIi OpraHU3allMi 30H CaHUTapHOU
OXpaHbl MecTa BoJ103a00pa.

OT TrOJIOBHBIX COOPYKEHHMH 10 TOpojJa MPOBOJUTCS Tpacca BOJOBOIOB,
KOTOpbIE JUIsl HAJEKHOCTU YCTPAaUBAIOTCA U3 ABYX TPyOonmpoBoaoB. OJTHOBPEMEHHO
Ha TCHIUIAHE HAHOCUTCS TOPOJCKas MarucTtpajbHas CceTb M  BbIOMpaercs
MECTOMOJIOKEHUE BOJOHAMOPHOM OallTHU, KOTOpasi COEIMHAETCS C TOPOJICKOW CEThIO
BojioBOlaMH (B JiBe JUHUH). BojoHarmopHas OalmHs ycTaHaBIMBAcTCS B HaubOoee
BBICOKOM TOYKE MECTHOCTH Ha TeppuTopuu ropoja. OHa MOXKET pacrojiaraTbCsi B
Hayaje, CepeIMHE UM KOHLE CETH.

[Ipu HauepTaHUU MarucCTPaIbHON CETH HEOOXOMMO UMETH B BU]Y, UTO O HEH
TPAHCIIOPTUPYIOTCA TPAH3UTOM OCHOBHBIE MAacChl BOJIbl, NpPEJHA3HAYCHHbIC IS
BOJIOCHAOXKEHUSI KPYIHBIX TOPOJACKUX paioHoB. Ilpm ompemeneHun Tpacchl
BOJIONIPOBO/IHOM CETH CIIEAYeT CTPEMUTBhCS K TOMY, 4YTOOBI Mojada BOJbI K
OTJENbHBIM KPYIHBIM MOTPEOUTENSAIM INPOU3BOAMIACH HAaMOoJee KOPOTKUM IyTeM,
IIPY 3TOM BOJOIPOBOJIHAS CETh JOJKHA OXBAThIBaTh BCEX MOTpedUTeNnel u o01anaTh
JOCTaTOYHOM CTENEHBI0 HAJEKHOCTH, YTO JIOCTUIaeTCsl YCTPOWCTBOM KOJIBLIEBBIX
BOJIONIPOBO/IHBIX ceTell. BogompoBogHble ceTH JODKHBI  OXBaThIBaTh  BCIO
TEPPUTOPUIO HACEIEHHOro MyHKTa. [IpokiiagKy OCHOBHBIX Marucrtpajeil cienyer
IPOEKTUPOBATH B COOTBETCTBUU C PACHOJIOXKEHUEM OCHOBHBIX MOTpPeOUTENEH BOJBI.
[Ipy 3TOM HY)XHO CTPEMHTHCS K TOMY, YTOOBI CE€Th MMeJa, BO3MOXKHO MEHBIITYIO
OPOTSHKEHHOCTh Y4acTKoOB. JlJis 3TOro, B YaCTHOCTH, JIMHUU HAPYKHOTO KOHTYpa
CETH JOJKHBI 00eCIIeurBaTh ABYXCTOPOHHEE MUTAHUE MOTPEOUTENEH, T.€. HAPYKHbIE
MarucTpaibHbIE JIMHAW W TEPEMBIYKH JOJDKHBI HAXOAWTHCA BHYTPH TOPOACKON
3aCTPOMKH, a HE 110 OKpauHaM.

TpaccupoBKYy MarucTpajlbHOM CETH CIIEAyeT OCYIIECTBIATh, YUYUThIBas
CJIEIYIOIIHE COOOPaKECHHSI:

1) raBHOE HANpaBJICHHE MArMCTPAIBHBIX JIMHUWA JOJDKHO COOTBETCTBOBATH
OCHOBHOMY HAIIPaBJICHUIO JABM)KCHHUS BOJBI MO TEPPUTOPUU HACEICHHOTO IMyHKTa U

3aBHCHUT OT €r0 IUIAHUPOBKU M KOH(PUTYpAIUH MUKPOPAHOHOB (KBapTaJiOB);
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2) 10 TJIaBHOMY HAIPaBIICHUIO TPACCHUPYIOT HE MEHEE JBYX MaruCTPaIbHBIX
JUHUN, KOTOpble TPHOMMXKAIOT K OOBEKTaM, SIBJISIONIUMUCA  KPYITHBIMHU
BOJIONIOTPEOUTEISIMH;

3) paccTosTHUSL  MEXKIY  NapaUICIbHBIMH  JUHUSAMH — NPUHUMAIOTCS B
3aBHCHUMOCTH OT MECTHBIX ycioBui B npesenax 600-800 wm;

4) MarucTpajabHbIC JIUHHH COCIUHSIOTCS IEPEMbIUKAMHU, PACCTOSHUEC MEXITY
nepembrukamu npuanMarotcs B peaenax 1000-1200 .

5) MarucTpanbHbIC CETH TOABEPralOTCS THUAPABIMYECKOMY pacyery — T.e.
OTIPEIENSAIOTCS TUaMETPhl TPYOOIIPOBOIOB KaXIOT0 YJacTKa M TOTEPH HAIopa B HUX
JUTSI pa3JIMYHBIX PEKHUMOB Pa0OTHI CUCTEMBI.

K maructpanbHbIM JTUHUSM MPUCOCIUHSIOTCS pacupeaeanTenbubie cetu. OHu
COCUHSIOTCS MEXIy co00#, o0pa3ys 3aMKHYTbIe KOJbla, W IPOKJIAIABIBAIOTCS
NPAKTUYECKA TI0 KKIOW yIWIle W KaxaoMy mpoe3ny. Ha Hux pasMemarorcs
MOKapHBIE TUPAHTHL. B 0TJIMUKE OT MarucTpaibHBIX, PACTIPECIUTENbHbIC JIUMHUH HE
PACCUYMTHIBAIOTCS, a UX JUAMETPhl IPUHUMAIOTCS KOHCTPYKTUBHO — B 3aBUCHMOCTH
OT TPOTUBOMOXAapHOTO pacxona B mpegenax ot 100 mgo 300 mm. Or

pacnpeaenuTENbHBIX CETEN BOJIa Yepe3 BBOJBI MOJIACTCS B KAXKIBINA JIOM.

Paznien 4 «Onpedenenue pacuemuvix pacxoooe 600vl»

Onpedenenue cymouyno20 6000NOMPeOIEHUS HA XO3AUCMBEHHO-NUMbEGbLE
HYJHcObl  HACEJIEHHOTO IYHKTa MPOU3BOAMTCS B COOTBETCTBUU C HOPMOM
BOJONOTPEOEHUS,, HA3HAYaeMOW B 3aBUCUMOCTH  OT  reorpauueckoro
pacroJoKEHUsI HACeJIEHHOTO IMMyHKTa U CTETIEHU 0JIaroyCTpOHCTBa KUIION 3aCTPOIKH,
Y YUCJIOM HACEJICHUS.

Yucno HaceneHus onpeaensercs mno Gpopmyse

N=S-P, (1)
rae S — mIomaas cenuTeOHON 30HBI HACEIIEHHOTO MyHKTA (30HBI, MpeAHa3HAYEHHOM
U1 pa3MENICHUs KWIbIX palOHOB, aJMHUHHCTPATUBHBIX, HAyYHBIX, YYEOHBIX U JIp.
IICHTPOB), ONPEAEIISETCS 10 TeHIUIaHy, Ta,
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P — mnotHOCTh HaceseHus, uen/ra.
3
PacuetHoe (cpemnee 3a roxa) BogomotrpeOieHne (M°/CyT) HaXomuTcs U3

BBIPAKCHUA

_N-q,
Qo = 1000 (2)

rae ( , — HOpMa XO3SIMCTBCHHO-TIMTHEBOTO BOJONOTPEOIeHUS (J1/CyT) HA OJHOTO
xutens (cpemHecyrounoe 3a roxa) (tabmuma 1 [1]). Bwibop ymensHOTO
BOJIONIOTPEOJICHHS B Mpe/eiaX, YKa3aHHbIX B Tabiuie 1, TOJDKEH MPOU3BOJUTHCS B
3aBHCHMOCTH OT KIIMMATHYCCKUX YCIOBHM, MOIIHOCTH MCTOYHHUKA BOAOCHAOKCHHS U
KayecTBa BOJbI, CTCIICHU OJIArOyCTPOWCTBA, 3TAXKHOCTH 3aCTPOMKHM W MECTHBIX

YCJIOBHIA.

Tabmuma 1 - VYaenpHOoe cpegHecyToyHoe (3a T0a) BOAOMOTpeOsCHHE Ha

XO03SHMCTBECHHO-TTMTHEBHIC HYXXIbl HACCIICHUA

. . . VY nenbHoe X039MCTBEHHO-ITUTHEBOE
Crenenb 6saroyctpoiicTsa paifOHOB KUIIOH
3aCTpOiKH BOJIONOTPEOJICHUE B HACETICHHBIX IIYHKTaX Ha
OJTHOTO JKHUTEJNS CPEHECYTOUHOE (32 ro1), J1/CYT
3acTpoiika 3TaHUSIMHU, 000pyZ0BaHHBIMU
BHYTPEHHHUM BOJIONIPOBOJIOM M KaHaIHM3alueH, 125 - 160
0e3 BaHH
To  xe C BaHHBIMA H  MECTHBIMHU
’ 160 - 230

BOJIOHArpeBaTeNIsIMU
To e, C LEHTpaIU30BaHHBIM TOPIYUM 990 - 280
BOJIOCHAOKEHHEM

IIpumevyanus

1 [na pailoHOB 3acCTpOKM 3JaHUSIMH C BOJOIOJB30BAHHEM H3 BOJOPA30OPHBIX KOJIOHOK YAEIbHOE
CpeaHeCcyTO4HOE (3a rojT) BOAOIOTPEOICHHE HA OHOTO XKHUTEISI ciieayeT npuauMath 30 - 50 j/cyT.

2 YpaenpHOE BOAONOTPEONICHHE BKIFOYAET PAcXOIbl BOJBI Ha XO3SHCTBCHHO-TIUTHEBBIC W OBITOBBIC HYXIBI B
oOmiecTBeHHBIX 3MaHmUAX (1o kinaccupukanuu, npuasatod B CIT 44.13330), 3a MCKITIOYEHHEM PacXOJOB BOMBI LIS
JIOMOB OTIbBIXa, CAHUTAPHO-TYPUCTCKHX KOMILICKCOB M JETCKUX O3JOPOBUTEIBHBIX JIarepei, KOTOPHIE IOJDKHBI
npuHuMatbes cornacHo CIT 30.13330 u TeXHOIOTHUECKUM JTaHHBIM.

3 KomudecTBO BOJBI HAa HYX/BI MPOMBIILICHHOCTH, 00ECIICUYUBAOIIEH HACEeCHHE MPOIYyKTaMH, U HEYYTCHHEIC
pacxonsl MPH COOTBETCTBYIOMIEM OOOCHOBAaHHH JIOIYCKAeTCS IPUHUMAThH IOMOJHHUTEIBHO B pasmepe 10 - 20 %
CYMMAapHOTO pacxojia Ha X03sIICTBEHHO-TTUThEBbIE HYKJIbl HACEIIEHHOTO IMyHKTA.

4 Jlns paiioHOB (MHKPOPAMOHOB), 3aCTPOSHHBIX 3/IaHUSMHU C ICHTPATM30BAHHBIM TOPSYUM BOAOCHAOKEHHUEM,
clenyeT MPUHUMATh HETIOCPEACTBEHHBIN 0TOOp TOpsiuei BOJIBI U3 TETUIOBOM CETH B cpeaHeM 3a cyTku 40 % obmiero
pacxojia Boja Ha XO3SHCTBEHHO-TIUTHEBBIE HYK/BI U B YaC MaKCHMAIILHOTO Bozo3abopa - 55 % atoro pacxoxna. [Ipu
CMEIIaHHOH 3aCTPOKKe CIIeTyeT UCXOAUTh U3 YUCIICHHOCTH HACEICHHMSI, TPOKUBAIONIETO B YKa3aHHBIX 3aHUIX.

5 YaenpHOE BOJOMOTPEOJICHUE B HACEICHHBIX IYHKTaX C YHCIIOM JKUTEJCH CBBINIC | MITH. Yell. JOIMyCKaeTcs
YBEIIMYMBATh INPA OOOCHOBAHMU B KaXIOM OTICIBHOM CIlyda€ H COMJIACOBAHMU C YIOJHOMOYCHHBIMH
rOCyAapCTBEHHBIMU OpraHAMH.

6 KoHkpeTHOE 3HAYCHHE HOPMBI YACIBHOTO XO3SHCTBEHHO-TUTHEBOTO BOJOMOTPEOICHUS NPUHUMACTCS Ha
OCHOBaHHY TIOCTAHOBJICHUI OPraHOB MECTHOI BIIACTH.
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. 3
PacdeTHblii pacxox BOJBI B CYTKM HAauOOJBIIETO BOXOMOTpeOneHus (M /cyT.)

ompenenseTcs mo Gopmyie

QCyT.MaKC:KCyT.MaKC ) QcyT.cp , (3)

rae Koy waxe — MaKCHMalbHBI KOY(QOHULIMEHT CYyTOYHOM HEPABHOMEPHOCTU
BOJOIMOTPEONICHUS, YUWUTHIBAIOUINI YyKJIad >KM3HU HACENEHHUs, PEXKUM pabOThI
OpeIIpUsITUN, CTENIEHb OJaroycTpolCTBA 3/1aHUN, U3MEHEHUE BOAONOTPEOIECHUS 1O
ce30HaM rojia M gHs (mpuHUMaeTcs paBHbM 1,1...1,3).

MakcumanbHbI pacueTHBIN 4acOBOM pacxo ompeaensercs no popmyse

Q 9.MakcC g CyT.Makc
9.MaKcC -

)

24 (4)
rae Kiyae — KOIDPUIMEHT YACOBOM HEPAaBHOMEPHOCTH, OINpEaSIsieMbld U3
BBIPAKECHUS

K‘l.MaKC:aMaKC'BMaKC (5)
Oyaxe — KOIPOUIIMEHT, YYUTHIBAIOIIMI CTENEHb OJIaroyCTpoNCTBa 3IaHUM,

PEXKUM pabOTHI IPEATNPHUSATHNA U IPYTUE MECTHBIC YCIOBUSA (O yee = 1,2...1,4);
B yaxe — KOODOUIIMEHT, YUUTHIBAIOIINN YMCIIO )KUTENICH B HACEIEHHOM MyHKTE U

MPUHUMAEMBIH 110 TabmuIe 2.

Tabnuna 2 - 3nauenust KO3PPUIUEHTA B yaxc

Yucio JKUTeJIEN, THIC. Yell.

191015/ 0,2] 0,3]05/ 0,75/ 1| 15| 25| 4| 6| 10| 20| 50 | 100| 300 1000 u
0,1 Oouee
Koa-
uim-
enr | 40| 4 35| 3 (25222 18|16|15/14/13/12 1,15 11|105 1
BMaKC

Pe3ynbTaThl pacyeToB MO OMNpPEEICHUIO PAcXOAOB BOJBI Ha XO3SUCTBEHHO-

MUTHEBBIC HYK]IbI HACETICHUS CBOAAT B TaOIUILy 3.

Ta6nuna 3 - Pacxo BoJpl Ha X035UCTBEHHO-TTUTHEBBIC HYXK/Ibl HACETICHUS

Crenenb Pacyer- | Hopma Qcyrep | Keyrmare | Qeyrmares | HeyuTeH- | PacueTHbl | Ky yax
OylaroycTpoit | HOe BOZIONOTP | M3/cyT M?/CYT. HBIN W pacxon,
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CTBa 3aHUIl | KOJI-BO | eOJIeHUS . pacxon M?/CyT.

JKUTEJNIE | Ha 1 BoAbl, 5%
" N, | xxurens OT M°/CyT.
Yell. Qs J1/CYT.

W3 0OIIeropoackoro BOJOMOTPEOJICHNS BBIACISAIOTCS COCPEAOTOUYCHHBIC
pacxojapl, TMOTpeOJIeMble KOMMYHAJIBHBIMH, YYCOHBIMH, 3PCIUIIHBIMA |
aJIMHHUCTPATHBHBIMH  OObekTamu (0aHW, TIpadedHble, OOJBHUIIBI,  IIKOJIBI,
TOCTHHHIIBI, TEATPHI H T. II.).

Pacxoo 600v1 Ha nonusky yauy u 3enreHvlx Hacax)cOeHuu TPUHUMACTCS
JIOTIOJIHATENIBHO K TOPOJICKOMY pacxoay 1o gaHHbM 1. 5.3 [1]. IIpu oTcyrcTBUUM B
3aJlaHUd KOHKPETHBIX CBEJICHUUA O BEIUYMHE W XapaKTepe IUIOIMaeH MOJIUBKU
CyMMapHBI pacxoJl Ha TOJMBKY B MEpecyYeTe Ha OJHOTO XKHUTEIS (o, MOXKET OBITH
IPUHAT B 3aBUCUMOCTU OT MECTHBIX ycloBui B mipezenax 50-90 i1. B cyTku.

Pacxoj BoJIbI Ha TTOJIMBKY 3€JIEHBIX HACAKICHUH M YJIUII B CYTKH HAaHOOJIBIIETO
BOJIONIOTPEOICHUSI

Q102 =0,001-qpoxN (6)

[TonnBka MPOM3BOAUTCS, KaK NPABWIO, IOJUBOYHBIMH aBTOMAIIMHAMH B
TeueHue 16 yacoB M JBOpHUKAMHU B TeueHue 6-8 wacoB (mo 2-3 yaca yTpoMm u
BeuepoM). Ilpu pacmpenencHur MOJMBOYHBIX PAcXOJOB IO YacaM CYTOK CJEIyeT
CTPEMHTBCS K TOMY, YTOOBI Yachl TIOJIMBKM HE COBMANAJN C YacaMHd MaKCHMAaJbHOTO
X035THCTBEHHO-TTUTHLEBOTO pacxoa. Pacxos Bo/ibl Ha MOJUBKY aBTOMAITHHAMU MOYKET
Ob1Th ipUHAT paBHBIM 60-80 % OT 001IeTO pacxoaa Ha MOIUBKY.

Bony Ha MeXaHM3WpPOBAaHHYIO TIOJMBKY II€l€cCO00pa3HO 3a0upaTh U3
MOBEPXHOCTHOTO  HWCTOYHUKA, OOOpPYJAOBAaHHOTO  TOIBE3MHBIMU  TYTSIMH |
YCTPONCTBOM JUTSl 3alpaBKU MammuH. Toraa 3Ty 4acTh pacxojia Hy)KHO MCKITIOYUTH U3
pacdyerTa.

[TosTOMy pacueTHbId pacxoj BOJbI Ha MOJHUBKY (BPYUHYIO) OMPEICIUM I10

bopmyie
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Q ~Q,..-20..40
nompyu 100 ' (7)

Cneunduka oréopa BOJbI U3 CETU JIJISl MOJUBKH YIIUIL U 3€JICHBIX HACAXKICHUM
MO3BOJISIET  KjacCU(UUUPOBATH  MOJMBOYHBIE  PacXojlbl KaKk  pPaBHOMEPHO
pacrpeieIeHHbIE TI0 IJIMHE CETH.

Pacxoo 60061 nHa npomviwnennvix npeonpusmusx. Ha MTpOMBIIUICHHBIX
MPEANPUATHASX, PACTIOJOKCHHBIX Ha TEPPUTOPHUU TOPOJA, BOJA PACXOMYETCS Ha
X035HCTBEHHO-TTUTHEBEIE, NYIICBHIC U TEXHOJIOTHUCCKUE HYXKIbI.

Hopmbl BopomnoTpeOieHus: Ha XO34MCTBEHHO-TIMTHEBBIE HYXKIBI TMPUHSATHI
(m.5.4 [1]): st «ropstamx» IIeXOB 45 JI/9ell. B CMEHY, JUISl «XOJIOJTHBIX» IIEX0B 25

jJ/den. B CMCHY. P€3YHBTaTI>I pacucToOB II0 OIIPCACIICHHUIO PACUYCTHBIX pPaCXOoIa0B

CBOJIAT B TabuIry 4.

Tabmuua 4 - Pacxog BOAbl Ha XO34MCTBEHHO-NIUTHEBBIE HYXKIbI pabOUYuX
MIPOMITPEAPUATHAN
Haumen (Bupguexa |Kon-Bo [Kos-Bo Koui-Bo Hopma Pacxon Bonbl, [Pacxon
OBaHUE paboTaro | cMeH |paboTarouuX 1Mo | BOJOMOTPEO- M3*/cM BOJIBI,
[Ipenrnpu IIUX B CMEHaM, Yell. neHus Ha 1 M?/CyYT.
ATUN CYTKH, | I 1l |yen. B cMmeny, | | il
Yell. 1

X 0JI0THBIC

ropsaue
Uroro

Pacxon BOJbI Ha XO3SHWCTBEHHO-NIUTHEBHIE M MPOW3BOJICTBEHHBIC HYXKIIbI
MPEANPUATUS SIBIASETCS JOMOJHUTEIBHBIM COCPEIOTOYCHHBIM pPacxojoM. Pacxommbl
BOJIbI HA XO3SMCTBEHHO-NIUTHEBBIE HYXIbl NPEANPUITUS CIEAYET OMPEACISITh
cormacHo JgaHHbIM [lpunoxkenuss A [2]. Hwmwke, B Tabmune 5, npuBemeHo
pacripesiesieHde BOJIONIOTPEOJICHUST Ha XO3SIMCTBEHHO-TIUTHEBBIE HYXKJbl 1I€XOB
NPEANPHUATAS 1O YacaM CMEHBl B 3aBHCHMOCTH OT BEIIMYHMHBI KO3 UIHEHTA

yacoBOoM HepaBHOMepHOcTH K.
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Tabnuna 5 - PacnpeneneHue pacxo/ioB BOJBI MO YacaM CMEHBI Ha XO3AWCTBEHHO-

MUTHEBBIE HYXKJIbI LIEXOB MPEANPUITUI

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

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

Pacxon BoOIbl Mg JylIed clelyeT HaXOJuTh B COOTBETCTBHUHM C YHCIOM
YCTaHaBIMBAEMBbIX JYLIEBBIX CETOK, ONPEAEISEMbIM B 3aBUCUMOCTH OT CaHUTAPHOU
XapaKTEPUCTHKHU TIPOU3BOICTBEHHBIX POLECCOB B LIeXaX MPEANPUATHS.

Pacxon depe3 oJHy IyLIEBYIO CETKY TPYIIOBBIX AYHIEBBIX B TeueHue 45
MHHYT (TPOJOJDKUTEIBHOCTh IOJB30BAHUS JYIIEM IIOCJIE OKOHYAHUS CMEHBI)

cocTaBisIeT (=375 1. Takum 00pa3oM, CMEHHBIH PAacXOa BOJBI HA MPEANPUATHN

o3
s ayirei (M) MOKET OBbITh ONPEIEIICH M3 BhIPKCHHS

quc ) Nu

=, 8
1000-n )

Q..

rae N ; —yucio paboTarmux B nexax, IpUHUMAIOIUX Y1,
N — pacyeTHOE YKCIIO YCJIOBEK Ha OJHY AyIIeByro cetky (3, 5, 7 wm 15) B

3aBUCHUMOCTH OT CAHUTAPHOU XapaKTEPUCTUKH MPOU3BOACTBEHHBIX ITPOLIECCOB.

Ta6muma 6 - Pacxos BoasI Ha TyIieBBIC

Haume- |Karero- |Cmen | Kom-so Kom-Bo Kon-Bo [Komn-Bo
HOBaHUE Hst a aboTaro- |IIOJIB3YyIO- | 4Yell. Ha €BBIX
P p Yo i Pacxon Bogbl
MpeAnpH |IIPOU3BO IIUX B IIUXCS OJIHY CETOK,
ST JICTBA CMEHY, IyIieM, | JAyIIEBYIO | IITYK
Yen. Yell. CETKY, Ha OJIHY B B
4el. CETKY, JI |[CMEHY, |CYTKH,
M3 M3

HOTpe6HeHI/Ie BOAbI IIMTBCBOTO KadCCTBA Ha MNPOU3BOJACTBCHHLIC HYKIbI

MOET UMETh YaCOBbIC KOJIeOaHMs, KaK B TIpe/iesiax CMEHBI, TaK U B MpeJeiax CyTOK.
Pa3zMepbl 4acoBbIX KoJieOaHUM MPOU3BOJACTBEHHOIO BOJOIMOTPEOJICHUS 3aBUCAT OT
TE€XHOJIOTUU ITPOU3BOACTBA U HAJIUYUS B CHCTEME IMPOU3BOJICTBEHHOTO BOJIOIIPOBO/A
AKKYMYJIUPYIOIIUX EMKOCTEM.
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Pacxom BOABI Ha Hapy)KHOE IMOXKAPOTYIICHHE B TOPOJIE U PACYCTHOE UHUCIIO
MO’KapOB HAJUICIKUT MPUHUMATH coryiacHo Tadymibl 1 [3].

B 3aBHCHMOCTH OT YHUCIIA )KUTEJICH M XapaKTepa 3aCTPOUKH OTNPEACIISAIOT:

— pacyeTHOE KOJIMYECTBO OJJHOBPEMEHHBIX IT0KAPOB;
— pacxo]] BOJbI Ha OJIMH TIOXKap;
— MPOJOJDKUTEIILHOCTH TyIIeHUs moskapa (1. 6.3 [3]).

Pacxom Bombl Ha HaApy)KHOE IMOXKApOTYIICHHE HAa MPOMBIIUICHHBIX
OPEANPUATHIX 3aBUCHT OT ILIOMIAMX MPEANPHATHH, 00beMa 3MaHHMU, CTEICHH HX
OTHECTOMKOCTH M KaTEropuy IPOM3BOJCTBA MO moxapHOW omacHoctd [3]. Ilpwm
OTCYTCTBUHM JAaHHBIX B 3aJaHUU TPHUHAMAEM YCJIOBHO IO OJHOMY IOXapy Ha
npeanpuatuu mno 20 y/c.

[lpy HaMMYKMK B TOPOJIC MPOMBIIUICHHBIX MPEANPHUIATANA OOIIMH pacxox Ha
HApY)KHOE TOXKAPOTYIICHUE ONpEeACNseTcss KaK CyMMa MOTPeOHOro OOoJbIIero

pacxona mmoc 50% morpedHOro Menniero pacxonaa. Hampumep, Qo mapyx = 352 +

20
== 80 n/c, tne 35 n/c - pacxon BOABI Ha OJWH TOXKap B TOPOJE; 2 — KOJIUYECTBO

OJTHOBPEMEHHBIX 0kapoB; 20 j1/c — pacxo/1 BOJBI Ha MOKap Ha 3aBO/IE.

B cootBercTBUM c [4] pacxom BOJBI Ha TYIICHUE TMOXKapa BHYTPU 3IaHUH,
00OPYJIOBAaHHBIX TOKAPHBIMH KpaHaMH, CIIEAyeT YUYUTBHIBATh JIOTIOJHUTENBHO K
pacxomaM Ha HapyKHOE TOXKapOTYIIeHHe. DTOT PacXoj MPUHUMAETCS M3 pacyera
OJTHOBPEMEHHOTO JICHCTBHSI IBYX MOXKapHbBIX cTpyit 1o 2,5 n/c [4]. CornacHo [4] npu
OTIpPEJIeICHUH PAaCUYETHBIX PACXOJ0OB BO BPEMs MOXKAPOTYIIEHUS HA MPOMBIIUICHHOM
NPEINPUSATAN HE YYHTHIBAIOTCS PAcXOJbl BOJBI HA TOJHMBKY TEPPHUTOPHUH, MpHEM
AyIIa, MBITHE TTOJIOB 1 MOMKY TEXHOJIOTHYECKOTO 000pYIOBAHHS .

OOmwmii pacxol BOJAL Ha TYIIEHHWE IMOXKAPOB B TOPOJE U MPEANPHUSITHIX
COCTaBUT

Qnom.o&u: Qnom.ﬂapym'l- QHO)K.BHyTp (9)

IIpy HanuuMKu B HACEJICHHOM IIYHKTE€ PAlOHOB C Pa3jIMYHOM JTAXKHOCTBIO U
CTENEHbIO OJIArOyCTPOMCTBA JKUJIBIX 3JaHul, OOYCIIOBIMBAIOIIMX IPUMEHEHHE
OTIIMYHBIX JIpyT OT Jpyra HOPM BOAONOTpeONeHuss u KO3 UIIMEHTOB

HECPaBHOMCPHOCTH, OIpCACICHUC CYTOYHOTI'O BO)IOHOTpe6J'IeHI/I$I u €ro
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pacupeacsicHUC 1Mo 4YacaM CYTOK JOJDKHBI ITPOU3BOAUTHCA OTACIBHO JISA KaKA0I'0O

paiioHa.

[Monpaznen 4.5 «Qowuii pacuemuutit pacxoo 600wl 6 20pooey»

[lo wacam CyTOK MakcUMallbHOE OO0Illee CYyTOYHOE BOAOINOTpeOIecHUE
HACEJICHHOTO TYHKTa Ha XO3SMCTBEHHO-NUTHEBBIC HYXKIbl paclpenensiercs B
3aBUCUMOCTH OT BETUYMHBI KOd(duiimenTa yacoBoit HepaBHoMepHOCTH. Konebanus
pacxoja IO dYacaM CyTOK CJeAyeT MNPUHUMATh Mo Taomume 7 (Ipu OTIMYUH
BBIYUCIIEHHON BeIUYUHBI K e OT TAOJUUYHOM paclpeniesieHue pacxoja Mo yacam
CYTOK MPOU3BOJUTCS B COOTBETCTBUH € KOA(D(PUIIMEHTOM, UMEIOIIUMCS B TaOIUIE U
HanOoJiee OJIM3KUM 10 BEIMYMHE K BEIYUCICHHOMY ).

Tabmuua 7 - PacnpeneneHue X03sSHCTBEHHO-TIUTHEBOTO BOJOMOTPEOJICHHUS B

HACEJICHHBIX MYHKTaX IO YyacaM CyTOK (B % OT CyTOYHOT0 BOAOIOTPEOICHN)

Yacer Koaddunment yacoroii HepaBHOMEPHOCTH, K o yaxe.

cyrok [ 1,15 | 1,2 |125| 13 (135 14 |145| 15 | 16 | 1,7 1,8
0...11 36 | 35 | 335 | 32 3 2,75 2 15 | 1,25 1 0,9
1.2 36 |345(325| 31 |32 (29|21 |15 |125 1 0,9
2.3136 |345( 33 |32 |25 (245|119 | 15 [125 1 0,9
3.41 36 |34 |32 |32 |26 |26 |19 |15 |125 1 1
4..5136 | 34 32532 | 351|138 |19 | 25 |1,25 2 2,35
5.6 37 |35 |34 (34|41 |41 | 3,7 | 35 |3,25 3 3,85
6..71 4,1 4 385|138 | 45 | 45 | 55 | 45 | 48 5 52
7..81 43 | 44 (445 | 46 | 49 | 49 | 53 | 55 | 64 | 65 6,2
8..9 | 4.8 5 52 | 54 | 56 | 49 | 58 | 6,25 | 6,7 | 6,5 55

9..101 47 | 48 |505| 5 49 [585(605]625| 59 | 55 | 485
10...11] 46 | 47 |485| 48 | 49 [ 49 | 58 | 625 | 59 | 45 3)

11...12| 45 (455 | 46 | 46 | 47 | 47 | 57 |1625 585 | 55 | 65
12...13] 45 [455 | 46 | 45 | 44 | 44 | 48 5 |58 7 7,9
13...14 4,4 (455|455 | 44 | 41 | 41 | 4,7 5 |58 7 6,7
14...15| 45 | 46 |4,7/5 ] 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 | 41 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 5,35
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20...21| 42 [425| 43 | 45 | 45 | 45 | 4,2 4 425 | 45 S
21..22) 41 [415| 42 | 48 | 48 | 48 | 3,6 3 3 3 3
22...23] 4 39 [3,/5]| 38 | 46 | 45 [285| 2 2 2 2
23..24 39 [ 38 | 37 | 37 |33 [39]21 )15 [125] 1 1

PacnpeneneHHe pacxoaa BOJAbI U3 BOAOIIPOBO/JAA 110 HaCaM CYTOK HanOOIBIIIETO

BOJIONIOTPEOICHUS IPOU3BOIAT B Ta0IHIIE 8.

CymMupyst pacxojbl BOABI BCEX MOTpeOMTENel 3a KaXKIbli yac, Mojiydaem

oOIuii CyMMapHBIN Pacxo B TOPOJE B CYTKH HAUOOJIBIIIETO BOAOIIOTPEOICHUS.

Ta6numa 8 - Pactipeienienue pacxo/10B BOJIBI B TOPO/IE 110 YacaM CYTOK HaMOOJIbIIIETO

BOJIONIOTPEOICHUS

Yacrl
CYTOK

XO03-IUT
HaceJICHUA

HYXIbI

% oT
CYyTOYHOT
0 pacxoja

3
M

ITonus.
VIIHILL
3eJICHBIX
Hacaxe-
HUM

M3

n

HaumenoBanue MMpCAIpPpUATHUA

pacxon

CymmapHBIii

TEXHO-
JIOTHYE
CKHE
HYXbI
M

X03-IIUT
HYXbI

CMCHHOTI

% ot

(0)

M3

JAYII
4

M

3
M

% ot
CYyTOYHOTO
pacxozaa

0-1

1-2

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
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[lonpaznen 4.6 «Pesxtcumsvl padbomot HacoCHOU cmanyuu 2-20 ROObeMa»

Pexxum paboThl HACOCHOW CTaHIMU 2-TO TMOJABheMa OOBIYHO TPUHUMACTCS
CTYIIEHYAThIM 3a CUET W3MEHEHHWs KoJmdecTBa paboTaromux HacocoB. ['padux eé
paboThl JOJDKEH MO BO3MOXXHOCTH MPHUOIMIKAThCS K I'paduKy BOJOMOTPEOJICHHS, B
ATOM ciydae 00beM Oaka BOJOHAMOpHOW OamrHu OyneT HamMeHbIMM. OJHAKo I0
YCJIOBUSIM HKCIUTyaTallMM HACOCHBIX CTaHIMI YHUCJIO CTyNEHEH MOHKHO OBITh HE
6osiee Tpex. OOBIYHO YHCIIO CTYIEHEH HACOCHBIX arperatoB MpUHUMAaeETCs 2-3 s
ropoja ¢ pacxogom 50-60 THIC.M® B cytku. [Ipu 3TOM perynupyroiias eMKOCTh Oaka
BOJIOHAMIOPHOM OaIHu JoJKHA OBITH OT 2,5 10 6% OT CyTOYHOro pacxoja ropoja.
Hanpumep, npu aByxcTymeH4aTo paboTe HACOCHOM CTaHIMK 2-TO IOAbEMa: B
nepuoibl ¢ 0 10 6 4acoB u ¢ 22 10 24 yacoB yacoBasi MPOU3BOAUTEIBHOCTh HACOCOB
MOXKET COCTaBIATH 2,5%, a B riepuo/ ¢ 6 10 22 gacoB - 5% OT o011ero pacxoaa BOJIbI.

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

[Io moly4eHHBIM JaHHBIM CTPOUTCS TpadUuK BOAOMOTPEOICHUS, PAOOTHI

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

Pacxon Boibl ropoiom
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//

3 ] //

— AN I'pacduk paboTh HaCOCHOM cTaHuuy | MoABEMA
2 - ] N

AN

- ['paduk pabotsl HacocHoM ctanuuu |l mogbEéma
1 -
o 2 4 6 8 10 12 14 16 18 20 22 24

Yacel cyTok
Pucynok 1- I'paduk Bogonotpebienus u pabora HaCOCOB NOIbEMA

4.6.1 Onpeodenenue emkocmu 6axa 6000HANOPHOU OAUHU

O06BeM Oaka BOJOHAMOPHOM OaIIHu onpenenseTcs no popmyre:
W, 6 =Woper. + Wi, (10)
rae Wy, - peryaupyronias eMKOCTb, M
W,, ;. — HEIPUKOCHOBEHHBIN MPOTUBOIOKAPHBIN 3a11ac BOJIbI, M.
Perynupyromas eMkocTh 0aka BoJOHAmopHoOi OamHu (B % OT CYTOYHOTO
pacxojia) ONMpeAessaioT IMyTEM COBMEIIEHHUsS rpaduMKOB BOJONOTPEONCHHUS U PaOOTHI

HACOCHOM CTaHIMU 2-TO TOJbEMa, YTO MAaKCHMMAaJIbHBI OCTATOK BOJBI B Oake (WM

3
€ro peryJupyomas eMKOCTb) M~, OIIPEACIISICTCS

m-
W — QcyT

: 11
per 100 ( )

rje M- MaKCUMaJIbHBIA OCTaTOK BOJBI B Oake, %, (13 Tadi1. 5);

. 3
Qcyr — CYTOYHBIH PacXoJ| BOJbI B TOPOJIE, M.

Tabnuma 9 - Onpenenenue peryaupyronied eMKOCTH 0aka BOJIOHANOPHOM OarHu (B

% OT CyTOYHOTO pacxoa)

Pacxo Ilogaga Bogbl Pacxo
A A A [TocTynenue A Ocraroxk
Yacel cyTok BOJEI gacocamu 1 BOJIBI U3
o . BOJKLI B 0aK BOJKEI B Oake
ropoaom,% nogbEMa Oaka
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0-1
1-2
2-3
3-4
4-5
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
Wroro:
[Tpu ommOo4YHOM BBIOOpE Yaca OMOPOKHEHMS O0aka BOJOHANIOPHON OalllHU €ro

pEryJupyIolias €MKOCTh OIpeAeNseTcs Kak cymMMa aOCOJIIOTHBIX 3HAYCHHIM
HauOOJbIIEH TOJIOKUTETLHOM W OTPHUIIATEIbHOW BEJIMYMHBI B TMOCHIEIHEW rpade
Ta0IHIIBI 5.

B ©Oake BojoHamopHOW OalmHU TPEIyCMATPUBAETCS TaKKe XpaHCHHUE
MPOTHUBOMOXKAPHOTO 3amaca BOJbl HAa TYUIEHWE OJHOIO HAPYXHOTO WU OJHOTO
BHYTPEHHETO noapa B TeueHue 10 muH., T.€.

_(9,, +9.,)-60-10

1000 (12)

T 1€ Ouap — PACXOJ BOBI HA TYILIEHHE OJHOIO HAPY>KHOTO M0Kapa, JI/cC;

Jsx — PACXO0/ BOJIBI HA TYIIEHUE OJHOTO BHYTPEHHETO MOXKapa, Ji/cC.

4.6.2 Onpeoenenue émxocmu pe3epgyapos y HacOCHOU CManyuu 2-20 noovema
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OO6mmii 00BeM pe3epByapoB Y HACOCHOW CTAHIIMH 2-TO MObeMa OTPEISIIETCS

o gopmyse:
Woes = Wer, + W5 + W, (13)
rie Wyer. — perynupyromas eMKOCTb, M
W,,., — HEIIPUKOCHOBEHHBIH IPOTHBOIIOKAPHBIIT 3aI1ac BOIBL, M°,
W, . — 3amac BOJbl Ha MPOMBIBKY (QUIBTPOB U APYrH€ COOCTBEHHBIC HYXIbI
OYHCTHOM CTaHIUH, M,

Perymupyromas cucrema pesepByapoB W,,.,. onpenensgercs (B % OT CyTOYHOTO
pacxoja BOJIbI) IyTEM COBMEIIEHUS TpaHUKOB pabdOThl HACOCHOM CTaHUMH |-TO
IOJbEMa M HACOCHOM cTaHIuu 2-10 moabeMa. Wi..- 5To mromans rpaduka MExKIy
JMHUSIMU TOCTYIUIEHUSI BOJIBI B PE3EPBYapPHhl CO CTOPOHBI OUHCTHBIX COOPYKEHUU B
KOJI-B€ OKOJIO 4,17% OT CyTOYHOTO pacxoaa U OTKA4YKHU €€ U3 PE3EPBYapOB HACOCHOU
ctaniuen 2-ro nogbema (5% ot cyroyHoro) B TeueHue 16 gacos (0T 6 10 22 4acoB).
TlepeBoisi ATy IUIOIIA/b U3 IIPOICHTOB B M°, [IOIY4aeM:

W = (Ku _K|) -n 'QcyT
100 ’ (14)

rae K, — 3To oTkauka BOoAsl U3 pe3epByapoB Hacocamu |l mombema B yackl

HanOOJIBIIETO BOOTIOTpeOIeH S, Y0;

K; — aT0 momaua Boabl Hacocamu | mogbemMa B pe3epByaphbl YMCTOM BOJBI B
yachkl HauOOJIBIIIETO BOJONOTpeOIeHUs, Y0;

N — KOJTUYECTBO YaCOB HAUOOJIBIIIETO BOJIONOTPEOICHHUS, U;

Qcyr — CYTOYHBIH pacxo; BOJbI B TOPOJIE, M.

HenpukoCHOBEHHBIM MPOTUBOMOXKAPHBIM 3amac  BOABI  ONPEAEISAETCA IO

dbopmye:
Wiz, = 3 (Quox. — Qepr) + Ovarcins M, (15)
171€ Qrox.o6m, - FACOBOM PacXoj] BOJIBI Ha TYIIICHUE TIOKAPOB;
Quio.06m =350° Qros.o6us (16)

Qcpq- YACOBOM pacxoj, BOJBI, IOCTYNAlOIIEd B pe3epByapbl CO CTOPOHBI

OYMCTHBIX COOPYKEHHUH,
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— QcyT
24 '

Omaxe.s- CYMMApPHBIA pacxo] BOJABI 32 3 yaca HanOOJIBIIIETO BOJOTIOTPEOICHHUS.

Qcp.q.

O0beM BOABI Ha COOCTBEHHbIC HYXAbl OuMCTHOM cranmuu W,
paccUMTHIBACTCS Ha JBE MPOMBIBKM IMPH MPOMBIBKE OJHOTO (DUIBTpAa WKW Ha TPH
MPOMBIBKH TPU OJHOBPEMEHHOW MPOMBIBKE nBYX (mibTpoB. Bemmumny W,
OTIPEIEIISAIOT TIOCTE pacdeTa BOJOOYHCTHON CTAaHIIMK C yY4ETOM THUIA M TUIOIIAN
(GUIBTPOB, a TaK)K€ WHTCHCUBHOCTH HMX TPOMBIBKH. OpPHUEHTHPOBOYHO €€ MOKHO
IIPUHAMATh PAaBHOU

W..,. =(01 0,01 10 0,015) Qyaxc. cyr- (a7)

Hcxons u3 mpoTUBOMOXKAPHBIX TpeOOBaHMI, MPUHUMAETCS J[Ba pPe3epByapa.
Mapka, BMECTUMOCTb, OCHOBHBIE pa3MEpbl U THUIIOBOM IMPOEKT OIMPEACNISIIOTCS IO
PUIOKEHUIO 4.

ITo CTYTICHUYATOMY rpaduky (OopHEeHTUPOBOYHO) OTIPEIEISIOTCS
POU3BOUTEILHOCTE U PEKUM pPabOThl HACOCOB, IMOAAIONIMX BOAY B CETh.
[MorpeOupii  Hamop (M), co3gaBaeMblii Hacocamu crtanmuu |l mogbema,
OPHUEHTHUPOBOYHO OTPEALISICTCS TI0 (hopmyJie

Hu=z-2,p+Hs+Hys+hyr+he (18)
TJI€ Zg — OTMETKA MOBEPXHOCTH 3€MJI Y BOJIOHATIOPHOM OAaIllHU, M;

Z,cp — OTMETKAa CpEIHEro YypOBHSA BOABI B pe3epByapax YUCTOW BOJIBI,
MIPUHUMAEMOTO OPUEHTUPOBOYHO HMIKE TIOBEPXHOCTH 3eMJIM y HacocHOW craniuu |l
nogbemMa Ha 2,5-3 M;

H s — pacdeTHas BpICOTa CTBOJIa BOAOHAIIOPHOW OAITHU 10 JHA pe3epByapa, M,

Hys — pacuetHas TrayOMHa BOABI B pe3epByape HANOpPHOM OalrHu,
OpHEHTHPOBOYHO H, s prHNMaeTcs paBHOU 5-6 M;

Nucr — TOTEpU Hamopa Ha BHYTPEHHHX KOMMYHHKAIIUSX HACOCHOM CTaHIIWH,
MIpUHUMAaEMbIe TIpeABapuTeabHO paBHbiMu 2,0-2,5 M Bo. CT.;

h. — motepu Hamopa B BOJOBOJaX M BOJOIPOBOJHOW CETH OT HACOCHOM CTaHIUH
710 BOJIOHATNIOPHOM OaIHu;

Hg=z-2g+Hep+hg, (19)

31



r€ Z — OTMETKAa TMOBEPXHOCTH 3E€MJIM B JHUKTYIOIIEH TOYKE, MUTAIOMIEHCS B dYac
MaKCUMaJIbHOTO BOjOopa3bopa OT BojoHAmopHou Oamuu. [Ipm BEIOOpE yKa3aHHOM
TOYKH CJIEAyeT WMMETh B BHUIY, YTO OHa JOJDKHA HAXOIUThCS B HAMOOJbIIEM
yIaJCHUN OT OAalTHW M HA HaWBBICIICH OTMETKe (11 CETH ¢ KOHTPPE3EepPBYapoM STa
TOYKA HAXOJUTCS HA TPAHUIIE BCTPEUHN MIOTOKOB, HAYIIUX OT HACOCOB U OT OAIITHHM);

H ., — cBOOOAHBIM HAMOp B ATOM TOYKE, OMPEIEIIEMbIM B COOTBETCTBUM C
ATaXKHOCTBIO 3acTpoiiky 1o 1. 5.11. [1];

h s — moTepu Hamopa Ha y4acTKe OT OallHU 10 JUKTYIOLICH TOUKH;

h . 1 h 5 opueHTHPOBOYHO ONpECISIIOTCS U3 pacyeTa MOTepy Harmopa Ha 1 KM
JUTHHBI TPYOOTIPOBOIa, PaBHOM 2-3 M BOJI. CT.

Ha ocHoBaHuM JaHHBIX O PEXKHUME OOIIETOPOJCKOrO BOJOMOTPEOJICHUS U
pabotel HacocoB (cM. Tpaber 2 w 3 Tabm. 9) ompenensercs MNPUTOK B 0Oak
BOJIOHAIIOpHOW OamHu M pacxon u3 Hero (rpader 4 u 5). [lpu omnpenencHun
peryiaupyromeid eMKocTh 0aka Ha3HadaeTcs 4ac CyTOK, Korja B 0ake OTCYTCTBYET
BOJa, W 3aTeM B Tpade 6 3ammchiBaeTCsl HaIM4We BOABI B KaKIbI Yac CYTOK,
BBIYKCIICHHOE TI0 JaHHbIM Tpad 4 u 5. Haubonbmas u3 uudp rpadgsr 6 u sBuTCs
BEJIMYMHON perynupymomei emxkoctu. Ecinu npu BeIOOpe vaca, B KOTOPbIA Haaudue
BOJBI B Oake paBHO 0, momymieHa omuOka, To B rpade 6 MmosBITCS OTpULIATETHHBIC
yucia. Torga HamOomblee Mo a0CONIOTHOW BENWYMHE M3 OTPHUIIATENIBHBIX YHUCEN
MIPUHUMAETCS 3a HYJIb W IPOU3BOAUTCS TiepecdeT Tpadbl. MOXHO U HE TPOU3BOAUTH
nepecuera, Tak Kak peryjupyrolias eMKOCTh B 9TOM ciiydyae OyJeT paBHa CyMMe
aOCOJIFOTHBIX ~ 3HAUYEHUM  HauOOJbIIEH  MOJIOKUTEILHOW U HaWOOJIbIIEH
oTpuIatensHoi BennuuH rpadel 6. Hanbonpinee 3nadenne B rpade 4 COOTBETCTBYET
MaKCUMaJIbHOMY TPAH3UTY.

[Ipu moxbope HacocoB crtaHiuu |l mogbema cieayeT CTPEMHUTHCS K TOMY,
9TOOBI TI0/1aYa BOJIBI OT OAITHU B YaC MAaKCHUMAJIBHOTO BOJIOMOTPEOICHHS COCTABIISIIA
He Oosiee 8-15 % oT MakcMMaIbHOTO BOAOIOTPEOJCHUS W BEIUYHHA TPAH3UTHOM
noja4M BOJbI B O0ak BojOHamopHOW OamrHu He npesbimana 25-30 % ot pacxona B
paccMaTpuBaeMsblii yac. CymmapHasi eMKOCTh 0aka BOJOHATIOPHOW OaIrHu claraercs
U3 HAWJIECHHOM DpETYyJHPYIOIIEH €MKOCTM M 3amaca BOJAbl Ha TYLIEHUE OJHOTO
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BHYTPEHHET0 U OJHOT0 HApY>KHOTO Moskapa B TeueHre 10 mun. CymmapHast eMKOCTb
0aka BOJOHAIMOPHON OallHK HE JOJDKHA MPEBbIMATh 2-6 % pacyeTHOro CyTOYHOTO
BojonoTpebnenus. OKOHUATENbHBIE pa3Mepbl 0Oaka BOJOHANOpPHOW  OaliHu
OTIPEICTISAIOTCA 110 JAHHBIM TUIOBBIX MPOEKTOB. [Ipy OTCYTCTBHM THIOBBIX MPOEKTOB

MO’KHO HCXOAUTDH U3 COOTHOILIEHHS BBICOTHI Oaka u quamerpa H, s /D, s = 0,7, Torga

H,5=0,855-VW, (20)
D, =1,22VW, ¢ (21)
HpI/I OIIPCACIICHUHN ITPONU3BOAUTCIIBHOCTHU HACOCHOU CTaHII NN | | IIoabrcMa

HY)KHO MMETh B BHAY, YTO BO BpeMs TYIICHHS IOKapa €MKOCTb BOJOHATIOPHOM
OalIHu MOXKET OKa3aThCad OBICTPO MCMOJb30BaHHOM. [loaTOMY ciemayeT cuuTaTh, 4TO
pacyeTHBINA PacXo/l B 3TOM ClIydae IEJIMKOM MOJIaeTcs OT HACOCHOM cTaHluu. B psie
CIydacB  OCHOBHBIE  HACOCHI, OOCCIEUMBAIONIME  TMOJAYy  MaKCHMAaJIbHOTO
X035TUCTBEHHO-TTUTREBOTO pacxojia, CIOCOOHBI MOAATh M TpedyemMoe KOJIUYECTBO
BOJbI IIPU TOXAape 3a CYET CHIKEHMsI MOTPEOHOro CBOOOJHOTO Hamopa B camoi
ynaneHHou (mukryrorei) Touke 10 10 M. Eciin TpeOyemoe mpu rmoskape yBeIHMYSHHUES
noJlady HACOCOB TMPHUBOJUT K TOMY, 4YTO TMOTpeOHAs WX WHAWBHUIyaIbHAS
MIPOU3BOJIUTEIILHOCTh OKa3bIBACTCS OOJIbIIIE JIOMYCTUMOM, ompeaessieMon paboueit
30HOM XapaKTEPUCTHUKHU HAacoca, TO HeOoOXOoaUMO Ha HacocHou ctanuum |l moabema
yCTaHABIWBATh JINOO JOMOJTHUTEIBHBIC HACOCHI TOM € MapKH, JUO0 CIICIHAIbHBIE

IMPOTHUBOITIOKAPHBIC HACOCHI, CIIOCOOHBIC mogaTtb B CCThb TTOJTHBIN paC‘lCTHBIf/'I pacxon

(Q X03 + Q l'IO)K)'

4.7 «Pacuemmnple pexcumul padbomul 6 cemu)
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BogomnpoBoaHas ceThb pacCUMTHIBACTCS M3 YCIOBHS HamOoJee HAIPsSHKCHHBIX
pexxkuMOB ee paboTel. [lpu pacroniokeHnn OamrHU B KOHIIE CETH Topoja (cucrema ¢
KOHTPpPE3EepPBYyapoOM), pacueT CETH IMPOM3BOJUTHCS HA TPU OCHOBHBIX PEKUMa €€
pabotsr [1]:

1 — pexrM MakCHMaJIbHOTO BOAOPa300pa;

2 — Pe)KUM MaKCHMaJIbHOTO TPAH3UTA BOJIbI B BOJOHAIIOPHYO OAIIIHIO;

3 — PeKUM TOKAPOTYIICHUS B 4aC MaKCHMAJIBHOTO BOJI0pa3bopa.

4.7.1 Cocmasnenue pacuemmuvix cxem

PacueTHbie CXeMBI COCTABIISIIOTCS OJHOBPEMEHHO JJIsl BCEX CIy4yaeB pabOThI
BOJIONTPOBOIHOM ceTu. Ha 3Tu cXxembl JOJKHBI OBITh HAHECEHBI TOYKHU MUTaHUS CETH
— M€cTa NPUMBIKaHHS BOJOBOJOB, MECTa PACIIOJIOKEHUS U TOUYKUA MPUCOCIUHEHUS
KpYHHBIX noTpedureneit Bojbl. CeTh pa30MBAIOT HAa pacueTHBIC YUYaCTKH, IPAHUIIAMU
KOTOPBIX SIBJIIFOTCS Y37l CETH W TOYKU MPUCOCIUHEHUS KPYMHBIX MOTpPEOUTENeH
BoAbl. Ha ydacTkax 0e3 OTBETBJIICHMI pACUETHbIE TOYKH YCTAaHABIMBAIOTCS Ha
paccrossuuu He Oosiee 1-1,5 km. Hymepanus y310B HauMHAeTCsl C TOUYKW MHUTaHUS
CETU OT HACOCHOW CTaHLMH 2-TO noabeMa. HymepyroT KoJiblla BOJOIIPOBOJIHON CETH,
oOpazyeMble MarucTpajsiMd M TE€PEeMbIYKAMH. YKAa3bIBAIOTCA MJIWHBI PACUETHBIX

YYaCTKOB.

4.7.2 Pacuemnvle pacxoovl cemu

B BO1ONPOBOIHOM CETH MMEETCS J1Ba BUAA PACXOJIOB:

1) cocpeaoTOYeHHBIC B OTACIbHBIX TOYKAX;

2) paBHOMEPHO-PACIPEICICHHBIC 10 IJIHHE MATUCTPAIbHBIX JTHHUIA.

CocpenoToueHHBIE PAcXO/Ibl Ha PaCYETHBIX CXeMaxX TMOKa3bIBAIOT CTPEIKAMU B
COOTBETCTBYIOIIMX TOUYKAX CETH M OYEPUMBAIOT B BUJIC NMPSAMOYroiabHUKA. OcTalibHasA
JacTh OOIIEro pacueTHOro0 pacxojia BOJLI IOpoja, MPEAINOJaracTcs pPaBHOMEPHO
pacnpeesIEHHOM 110 JJIMHE CETH.
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Jns TUApPABIMYECKOTO pacyeTa CEeTH BEJIMYMHBI YacOBBIX pacXxoJOB B
pacyeTHbIC TEePUOABl JOJDKHBI OBITh TEpPEeBEIeHBI B JI/C. PeXuM MaKCHMajIbHOTO
BOZiOpa30opa B ropoje ompenaenserca no tabnuue 8, 9 cronber. BoinmuckiBatoTcs
pacdeTHbIC PacXo/Ibl B 4ac MaKCHMaJIbLHOTO Bojopa3oopa (u3 Tadm. 8):

- 00IIMIA pacxo]l BOAbL;

- PABHOMEPHO pacIpeiesIeHHbIN pacxo;

- COCPEIOTOUCHHBIE.

[To Tabnune 9 ompenensieTcss mojaya BOJbI B CETh HACOCHOM CTaHIMEH 2-TO
MoJbEMa U BOJIOHANIOPHOM OalllHel B 4yac MakCMMAJIbHOTO Bojopazdopa. Bemnununbl
ATUX PaCXOJIOB HAHOCATCS HAa PACUETHYIO CXEMY B TOYKAaX MUTAHUU — B MECTE
NPUCOEANHEHNS K CETH BOJONPOBOJOB OT HACOCHOW CTAaHIMU 2-TO TMOAbEMA U
OamHu.

PexxuM MakcUMalIbHOTO TpaH3UTa, HAOMIOJAeMblii B Yac HauOOJIBIIETO
IPEBBIIICHUS [TOJa491 BOJIbI HACOCAMU Ha MOTpeOIeHHe, orpeaensercs no Tabmauie 9.

OnpenensroTcst pacyeTHBIC pacXobl MAaKCUMAIbHOTO TpaH3uTa (Tabdauna 8):

- 001U pacxo]1 BOJIHI,

- PaBHOMEPHO pacrpe/ieIeHHbIA PacXo/I;

- COCPEAOTOUYEHHBIN PACXO/.

[To tabnume 9 ompenensieTcss mojada BOJbI B CETh HACOCHOM CTaHIMEW 2-TO
MOJbEMA B YaC MAKCUMAJIBHOTO TPAH3UTA U BOAOMOTPEOICHUE TOPOIa B ATOT Uac.

N30bITOK BOJIBI TOCTYIAET B OaK BOJIOHATIOPHOM OAIIHU TPAH3UTOM Yepe3 BCIO
ceTb. Ha pacueTHyr0 cxeMmy STOT pacxoj] HaHOCHUTCS KaK COCPEAOTOUYEHHBIN B TOUKE
MMOAKJIIOUEHHS OallIHU.

PexxuM moxapoTylieHus TPUHUMAETCS B 9aC MaKCHUMAaJIbHOTO BOJOpa3zdopa.
YuuteiBas, 4To OT OallHM BOJA MOXKET MOCTyHaTh B CETh TOJILKO B TeueHue 10
MUHYT, J0 BKJIOUCHHUS TOXKapHBIX HACOCOB, Jajiee TYIICHUE IM0XapoB Oyjaer
OCYILIECTBJISITECS TOJTHOCTBIO OT HACOCHOW CTaHIMU 2-r0 mnoabeM.  lloxkapbl
HAMEUalOT B CaMbIX HEBBITOJHBIX B OTHOIICHMSIX Haropa TOYKax ceTu (Haubosee

YAAJICHHBIX U BOSBBIIHGHHBIX). HO)I(apHBIe pacxoabl HAHOCAT Ha PACYCTHYIO CXCMY.
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4.7.3 Pacuemmuvie pacxoovl HA pacuemHbIX YUaAcCmKax cemu

Jlyis ompeneneHHsl pacueTHBIX pPACcXOJ0B HA KaXKIOM pAcYeTHOM YydYacTKe
BOJIOTIPOBOJIHOM CETH PaBHOMEPHO-PACIIPENICIICHHBIE PACXOJbl 3aMEHSIOTCS Ha

y3JI0BBI€. Y IEbHBIA pacxo BoJbI Ha 1 M JJIMHBI CETH OolpeAeseTcs no Gopmyse

_ QpaBH.pacnp
qyz[. - Zl ) (22)
rac QpaBH.pacnp - paBHOMepHO-paCHpeﬂCHGHHLIﬁ pacxozl BOJbI OJIA KaXJI0I1o

pacyeTHOro cirydas, J1/c;

Y1 - nnuHa AMHUI, OTAAIONIMX BOIY, M.

Y49acTKu ceTH, MPOXOAIINE TT0 HE3aCTPOCHHOW TEPPUTOPUH (TTAPKH, TTYCTHIPH
Y T.I1.), TIPH OTIPEACIICHUN YACIBbHBIX PACX0I0OB HE YUUTHIBAIOTCS.

[lo ynenpHOMY pacxomy ONPENENSIOTCS MYTEeBbIE PACXOJIbI, T.€. BEIMYMHBI
OT/Ia4y¥l PABHOMEPHO-PACIPEACICHHOTO pacxo/ia KaXAbIM pPACUETHBIM YYaCTKOM.
[TyTeBbIie pacxo/ibl ONPEACIISIIOTCS TI0 PopMyIie

qnyT = qy[[. ) lym (23)
rae lyq - JUIMHA PACYETHOT0 y4acTKa.

PesynbTaThl ompeseneHus MYTEBBIX pacxogoB cBoasT B Tabmuiy 10.
Pe3ysbTaThl ONpENeNeHus y3lMoBBIX PacXomoB (g, = 0,5 ¥ q,y,,) cBOAAT B TaOIL.
11,12,13. 3nech ke yKazaHbl U OOIIHE PACXO/bI B Y3JIaX C YYETOM COCPEAOTOYCHHBIX
pacxoJoB, B TOM YHCJIE PAacXoJ0B Ha mokap (Tabnuma 12) w TpaH3WT BOABI B
BOJIOHAITOPHYO OariHio (Tadsmia 13).

TouHOCTH oOmpeneneHus Y3JIOBBIX PAaCXOJIOB MPOBEPSETCS COONIOACHUEM
PaBEHCTBA Y, Gy = X (ysy- Y3TOBBIE PACXOJIBI HAHOCATCS B COOTBETCTBYFOILMX
TOYKaX Ha PACUCTHHIC CXEMBI.

3aTeM HaME4aroTCs BO3MOJXKHBIC HAIPABJICHUS ITOTOKOB BOJBI TIO CETH H
OTIPENENSAIOTCS PAcXOoJbl BOJBI HAa Y4YacTKaxXx C COOJIOJICHHWE TMpaBujia OayiaHca
pacxomoB B y3nax. Ilpum pacmpeneneHuu TMOTOKOB HEOOXOAMMO YYHUTHIBATH

CJIeyIOIIee yCIOBHE:
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a) TpU BBIKIIOYEHWU OJIHOM JIMHUM KOJBIEBOM CETH Mojadyy BOJABI IO
OCTaJIbHBIM JOITycKaeTcs cHxkaTh Ha 30%;

0) HampaBJIeHUE ABW>KEHUS BOJBI IO YYACTKaM OJIHOTO KOJIbIIA TOJDKHBI UMETh
pa3Hbie 3HAKU (110 YACOBOM CTPEIIKE «+», MPOTUB YACOBOW CTPEIKH «-»), IPU I3TOM
KEJIaTelIbHO, YTOObI KOJIMYECTBO YYaCTKOB CO 3HAKOM «+» M CO 3HAKOM «-» OBLIO
OJINHAKOBO;

B) 10 ydYacTKaM OJIHOTO KOJIbIIa, WMEIOIIMM OOJBIINE JIWHBI, CIEIyeT
HAIpPaBJISATh MEHBIIIE PACX0/l, @ UMEIOIME MEHBIINE JJIUHBI — OOJIBIIUHA.

[Ipous3Boas mnepBOHAYAIbHOE MNOTOKOpACHpPENEICHUE ISl KaXIOro M3 Tpex
pacueTHbIX  CIy4aeB, CIEIyeT CTPEeMHUTbCI K TOMY, 4YTOObI  OCHOBHBIC
BOJOINOTPEOUTENTM  OOECIEUMBAIMCH  MMOJAaueld  BOABI 1O  HAMKpaT4YAUIIUM
paccrosuusiM.  OT  TOro,  HACKOJbKO  yJa4yHO  HAMEYEHO  HA4YaJIbHOE
MOTOKOpacpeiesieHue, 3aBUCUT KOJTUYECTBO HEOOXOIMMBIX THIPABINYECKUX YBI30K
cetu. Ha monmydeHHOUW pacuyeTHOW CXEME CETH MOKa3bIBAIOT HOMEpPA Y3JIOB, KOJEI,
Y4aCTKOB, JUKTYIOIIME TOYKH, JJIMHBI yYaCTKOB, HAIMPABIICHHE MOTOKOB, BEJIMYUHY

PaCUCTHBIX, Y3JIOBBIX H COCPCAOTOUYCHHBIX PACXOOA0B.

Tabmuma 10 - Onpenenenre NyTeBbIX PacXoJA0B HA pACYETHBIX yUacTKax

| Ne | Jumma | [TyreBble pacxojsl, J1/c
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Yy4acTKOB

ydacTka, M

MPU MaKCUMAaJIbHOM
BOZIOpa3dope

[IPYU MAaKCHUMAaJIbHOM
TpaH3UTE

IIpH TOKape

1-2

2-3

3-4

4-5

5-6

3-6

6-7

7-8

8-5

1-4

Hroro

Tabnuua 11- Y3moBbie pacxo/ibl IpU MaKCUMaIbHOM BOJIOpa3doope

Ne Ne Pacxoner, 1/c [ToTpeburenu
Y3JIOBBIX | TIPUJICTAIOIINX yATOBOH | COCPEROTOSHHBII o6mpn71v COCPEIOTOYCHHBIX
TOYEK Y4aCTKOB y3JI0BOU pacxoioB
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/

[TPOEKTUPOBAHME CETEN BOJJOCHABXEHU S
IIOSICHUTEIIbHAS 3aIIMCKA K KYPCOBOMY IPOEKTY I10
[IM.01 Pa3paboTka TeXHOJOTUI U TPOCKTUPOBAHUE DIIEMEHTOB CUCTEM
BOJIOCHA0KEHUS U BOJOOTBEICHUS
s criermansHocTH 08.02.04 BogocHa0keHne U BOIOOTBEIECHHUE

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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JLotst

[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

KypcoBoro mpoektupoBanus 1o I[IM.01 PaspaGotka TexHoJOTUH W

POEKTUPOBAHUE DIIEMEHTOB CHCTEM BOJOCHaOkeHHUs U BojoorBeneHus [IM.O1
Pa3paboTka T€XHOJIOTUN W MPOEKTUPOBAHHUE DJIEMEHTOB CHUCTEM BOJOCHAOKEHUS U
BojootBeaeHuss. MJIK 01.01 ITpoekTupoBaHue 3JIEMEHTOB CUCTEM BOJIOCHAOXKEHUS

CTYZIEHTY 3 Kypca IpyIIIbI

dbamunus, uMs, OTYECTBO

Tema 3amanus

[Ipy BBIMOJHEHUMH KYpCOBOIO NPOEKTAa HAa YKA3aHHYIO TEMY JIOJDKHBI OBITh
MIPECTABIICHBI

1. lHosicHuTe/ILHAS 3aIUCKA
TUTyIBHBIN JTUCT
3aaHue Ha KypcOBOE IPOEKTUPOBAHNE
Conepxanue
Bsenenue
1 McxonHble naHHBIE K KYpCOBOMY IIPOEKTY
2 O6mas XapakTepuCTUKa CUCTEMbI BOJJOCHA0XKEHHSI ropojia
3 Be16op cucteMbl BOJOCHA0KEHUSI U TPACCHPOBKA MaruCTpaIbHOU BOAOIPOBOAHON CETH
4 OnpezneneHue pacyeTHBIX PacX0/10B BOJIbI
4.1 Pacxoa BoABI Ha XO35IICTBEHHO-TTUTHEBBIE HYK/Ibl HACEIICHUS
4.2 Pacxoz BOJbl Ha TIOJUBKY YJIMI] U 3€JIEHBIX HACAKICHUM
4.3 Pacxoz BOZbI HA IPOMBIIIJIEHHBIE PEITPUATHS
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 PacueTHble peKUMBI pabOTHI B CETH
4.7.1 CocraBiieHUE pacueTHBIX CXEM
4.7.2 PacueTHble pacXofbl B CETH
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4.7.3 PacdeTHbIe pacX0/bl HAa paCYETHBIX Yy4acCTKaxX CETH

4.7.4 Beibop mMaTepuaina u JuaMeTpoB TpyO

4.8 I'napaBaudecKre pacueThbl CETU U BOJOBOJIOB

4.8.1 I'mapaBnudecKuii pacueT CETH Ha BCE PaCUCTHBIE PEKUMBI PAOOTHI CETH

4.8.2 I'uipaBnuyecKuii pacyeT BOJOBOJIOB

5 KoucrpynpoBanue cetu

3aKiro4eHue

Cnucok ucCnob3yeMbIX HCTOYHUKOB

2. I'papuyeckasi yacTb NpoeKTa

. Jluct 1, popmar Al, A2, «['eHepanbHBIN IJIaH TOPOJIa», BHITIOJHEHHBIH B MaciTade
1:10000 mmm 1:5000 ¢ HaHECEHHBIMU Ha HETO BOJIOBOJIaMH, MaruCTpajibHbIMU JJUHUSAMU U IPYTUMU
BOJIOTIPOBOJAHBIMH COOPYKEHHUSIMU; Ha TEHIJIAHE JOJDKHBI ObITh YKa3aHbl AUAMETPHI TPYO U JITTUHBI
Y4acTKOB CETH;

. Jlucr 2, dopmar Al, A2, «/leramupoBka BOJONPOBOMHOW CETH» - JIETATHPOBKA
OJTHOT'O KOJIbI[a MAarHCTPAJIBLHON CETH CO CcrienupHUKaIel ee 000pyIOBaHHS U apMaTypHI;
. Jluct 3, dopmat Al, A2 «Ilnan u pa3pe3 OJHOTO U3 COOPYKEHUN BOJOMPOBOIHOMN

ceTH (BOJOIPOBOIHBINA KOJIOZACI, JTIOKEP, MEPEXO IO JKEIC3HOW W aBTOMOOHMIIBHOM JTOPOroi)»,
BeITOJTHEHHBIE B MacmTade 1:50 wm 1:100.

JlaTa BeIOA4M «___ » 20 T. CpoOK OKOHYAHUS «__ » 20 T

PYKOBOI[I/ITGJ'IB KYpCOBOI'0O MPpOCKTUPOBAHUA /
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ITpunoxxenune 3A.

OT3bIB

Ha KYpCOBOM MPOEKT
[IM.01 Pa3paboTka TEXHOJIOTUN U TPOCKTUPOBAHUE FJIEMEHTOB CUCTEM BOJOCHAOKEHUS U
BogootBeneHus. MJIK 01.01 ITpoekTupoBanue 3J1eMEHTOB CUCTEM BOAOCHAOKEHUS

Crynenra

TPYIIbI
Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6oooomeedenue

Tema KypcoBOro mpoekTa:

3aKII04YeHNE O CTCIICHH COOTBETCTBHS BHIITOJIHEHHOI'O KypCOBOTI'O ITPOCKTA 3aJJaHUTO:

KypcoBo# IPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapaKTepI/ICTI/IKa BBIIIOJIHCHUS Pa3JICJI0B IIPOCKTA:

KypcoBoli IpPOEKT BBINOJHEH 1O 33JaHHOMY aJropuTMy. Pasmensl  IpoekTa pacKpBITHI
mOJIHOCTEIO. [IpoeKTHpOoBaHNE M pacdeT BOAOIPOBOIHON CETH BEITOJIHECHBI BEPHO.

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

Fpad)nqecxaﬁ YacTh _ BBINOJHEHA MpaBUiIbHO. IloSCHMTENbHAs 3alMcKa COOTBETCTBYET
COACPXKKAHNIO U TEMC ITPOCKTA.

[TonoxuteapHBIC Ka4eCTBA KYpCOBOTI'O IIPOCKTA:

YMeHne paboTarh ¢ TEXHUYECKOU, HOPMATHUBHOM, CIPABOYHOM, YUeOHOM JuTeparypoi.. BepHo
BBIIIOJITHEH THUAPABINYECKUU pacueT BOJOIMPOBOAHON ceth. OTpakeHa aKTVaJIBLHOCTH HpoekTa. B
3aKJIIOYEHUH [MOABEIEHB] PE3VIbTATEL PA0OTHL.

HCpC‘-ICHL OCHOBHBIX HEAJOCTATKOB KYPCOBOT'O IIPOCKTA:

HenocTaTkoB HeET.

[TpoexT 3acmykuBaeT OLEHKH (TI0 MATHOATUTPHOM cucTeMe)  S(OTJIIMYHO)

PykoBoauTens KypcoBOro NpOCKTUPOBAHUS

« » 20 1.

57



[Ipunoxenue 3b.

OT3bIB

Ha KypCOBOMU IIPOEKT
I[IM.01 Pa3paboTka TEXHOJIOTUH U IPOSKTHPOBAHUE PJIEMEHTOB CUCTEM BOJAOCHAOKEHUS U
BogootBeneHus. MJIK 01.01 IIpoekTupoBaHuE 3IEMEHTOB CUCTEM BOJOCHA0KECHUS

Crynenra

IPYIIIBI

Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6oooomeedenue

Tema KypcoBOIro mpoekTa:

3aKII04YeHNE O CTEIICHH COOTBETCTBUS BHIITOJIHEHHOI'O KypCOBOTI'O ITPOCKTA 3aJIaHUTO:

KypcoBo# IIPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapaKTepI/ICTI/IKa BBIIIOJIHCHUS Pa3JICJI0B IIPOCKTA:

KypcoBoli IpoeKT BEIIOJHEH II0 3aJaHHOMY aJIrOpUTMYy. Pasjiensl IpoekTa pacKphITHI
mOIHOCTEIO. [IpoeKkTHpOoBaHNE M pacdeT BOAOIPOBOIHON CETH BEITOJIHESHBI BEPHO.

OHGHKa Ka4yeCTBa BBIIIOJTHCHUA rpa(bnquI(ofI YaCTH INPOCKTa U MMOSICHUTEILHOM 3aITMCKU:

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

[TonoxxurenbHbIE KadyecTBa KypCOBOI'O IIPOEKTA:

VYmMmenne paboTaTh ¢ TEXHUYECKOI, HOPMATHUBHOM, CIPaBOYHOHU, VUEOHOU JIMTEPATYPOH..
BepHO BBIIIONHEH THUOPABINYECKUHM pacueT BOIOMPOBOAHOW ceTu. OTpakeHa axkTyalabHOCTH
npoekTa. B 3aKiIroueHnn MoABEaEHBI PE3VIALTATHI PA0OTHL.

[lepedyeHb OCHOBHBIX HEIOCTATKOB KYPCOBOTO MPOEKTA:

B KYPCOBOM TIIPOCKTEC AOMYIICHBI HCE3HAYMTCIIBHBIC OHII/I6KI/I, B TOM YHMCJIC HETOYHOCTH
pacyCTOB.

[TpoekT 3acmykHBaeT OLEHKH (IO MATHOAIBHOM crcTemMe) — 4(X0poIo)

PYKOBOI[I/ITCJ'IB KYpPCOBOI'0O NPOCKTUPOBAHUA

« » 20 T
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ITpunoxxenue 3B.

OT3bIB

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

Crynenra

IPYIIIBI

Cneyuanvrnocmu 08.02.04 Booocuaboicenue u 6oooomeedenue

Tema KypcoBOro mpoekTa:

3aKII04YeHNE O CTEIICHH COOTBETCTBUS BHIITOJIHEHHOI'O KypCOBOTI'O ITPOCKTA 3aJIaHUTO:

KypcoBo# IIPOEKT COOTBETCTBYET 3aJIAHHUIO.

XapaKTepI/ICTI/IKa BBIIIOJIHCHUS Pa3JICJI0B IIPOCKTA:

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

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

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

[TonoxxurenbHbIE KadyecTBa KypCOBOI'O IIPOEKTA:

VYmenne paborarh ¢ HOPMATHBHOW JIMTEPATYPOW. BBITIOJTHEH THUIPABINYECKHUA DACUET
BOJIOIIPOBOJHOMN CETH.

HepequL OCHOBHBIX HEJOCTATKOB KYPCOBOT'O IIPOCKTA:

B KypcoBOM mpoeKTe€ IONMYIIEHBbI HE3HAYMTEIbHEIC OIJ_II/I6KI/I, HETOYHOCTh pacueToB. He
OpoAYMaHbI PE3YJIbTAThI Da6OTBI. He BCerjga O4YCBHHA JJOTMKA MBIIMIJICHMA.

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

PykoBoauTens KypcoOBOro NpOCKTUPOBAHUS

« » 20 1.
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ITpunoxxenue 4.

Mapku 1 OCHOBHBIE pa3Mephl MPSMOYTOJIBHBIX PE3EPBYapOB

Homep Mapxka PasmepsI,m
THUIIOBOI'O BmMmectumocTh
IIPOEKTa pesepeyapa IM1MpHHA | BBICOTA JJIMHa
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
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ITpunoxxenue 9.

Cxembl nNpeABApUTCIBHOTO IIOTOKOPACTIPEACIICHUS

a) Ha ciiyyail MaKCUMaIbHOTO BojIOpa3zdopa

I i/
(B 57 I 3 400
=t +
I Q:
| SR
L0 g%
(o~ 1590~ ;400 {
[,
[ 4!

01 =113 7 ﬂ"(ﬁ.;':‘?{;?ﬁ}/‘? =263 /¢
g™ /e p !

0) Ha ciay4yail MAKCUMaJIbHOTO TPAH3UTA BOJIbI B OAIIHIO

A5 =13764k 7

a588,7 2fc
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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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