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I'MJIPABIHYECKHH PACUET BOJOIIPOBOJHOMH CETH.
BbIBOP ObOPYJ1OBAHHA

Iler» pabomul: BBIIOAHHTE H OQOPMHTL THIpPABIHYECKHH
pacdeT BOIOMPOBOIHOH CeTH.

I'mapaBIu9ecKHi pacieT BOJONPOBOIHOMH CeTH

[ HOpaBTHYECKHH pacyer BHYTPEHHETO BOJOMPOBOIA
MIPOH3BOIHTCA 114 ONpeaelIeHHA HaHOOIee 2JKOHOMHYHEBIX THAMETPOB
TpyOOINpPOBOIOB BOIOINPOBOIHOH CETH. A IPOMYCKAa pacdeTHBIX
pacxoJOB BOIBI, MOTEPh Hamopa B CeTH, TpeGyeMOoro Hamopa B
CHCTEME H TMapaMeTPOB [PYTHX 3NMEMEHTOB (BoAoMepa, O0akos,
HAcoOCOB H T. I.). KOTOpEIe IO/DKHBEI o0ecrnedHBaTh OecrnepeCoHHYIO
mogady BOOBl BCeM moTpeOHTeTAM. Pac4eTsl MPOH3BOJATCA B
COOTBETCTBHH C VKa3aHHAMH IL.I. 3.1-3.4 [1].

Pac4eT HAYHHAKOT C OMNpEJeNeHHA PaciyeTHOH THHHH CETH —
IIyTH JBHKEHHA BOIBI BO BHYTPEHHEM BOJOIPOBOJE 0 HaHOOIee
VIATEHHOTO CTOAKA H BBEPX MO HEMY OO0 caMOH YIaleHHOH H
BEICOKOH BOI0pa30opHOH TOYKH.

['HOpaBTHYeCKHH pacdeT BoJompoeoga Bl BEIIOTHAKT B
TabnagHOH (Gopme (mpHIoxeHHe 1, TabmHoa 1).

B rpady 1 1aGaHIBl BHOCATCA HOMEpa pacdeTHBIX YVYacTKOB OT
JHKTYIOMIEH TOYKH CaMOro YIalIeHHOIO CTOfKa J0 BOJOMEPHOIO
y371a.

B rpady 2 H 3 BINHCBIBAKOTICA. COOTBETCTBEHHO. KOJIHYECTBO
npHGOPOB (Nyp), OCYINECTBIAIOIIHX BOJOOTOOP BOJEI H3 PAcYeTHBIX
Y4aCTKOB. H KOJIHYECTBO KHTeNeH (U, ). MOTpeOIAI0MHX BOOY.

B rpady 4 H 5 3aHOCATCA HOPMAaTHBHBIE PacXolbl XOIOTHOMH
BOIBI, 3aBHCAINHE OT croco0a NPHIOTOBICHHA TropA4ed BOIEL,
NIPHHHMaeMEle B COOTBETCTBHH C YKAa3aHHAMH IpHIoXkeHHA 3 [1] B
[IPHBeJeHHOH HHKepacIloIoKeHHOH TabmHme 1.



Tabauua 1
Hﬂp}lﬂTHBHHE paCID;IH xu:m,tmm‘i BOIEI

HopmateBHBIe pacxogsl | Cmocol MpHroTOBISHHA ropA49eH BOIBI
X0JI0JHOH BOIBI MeCTHBIH LeHTPATH30BaHHBIH

Qe 1/C 0.3 0.2

Qhr w- V4 10,5 5.6

rae qcu (rp. 4) — pacxo X010JHOH BOJBI CAaHTEXHHIeCKHM IPHOOpOM
¢ HauGoIbIeH MPOITyCKHOH crnocoBHOCTRIO, J1/C:

Qurw  (TP.5) — HoOpMa pacxoJa XOJOOHOH BOJBI B Hac
HaHOOIBIIIEr0 BOJOMOTPeO/IeHHA. JI/4.

B rpade 6 onpedelsrTcad BeIHYHHBI OTHOWIEHHA (U/N)
KOJTHYECTBA JKHTeIeH K KOJTHYECTBY NMPHOOPOB A4 KaikI0ro ydacTka.

B rpade 7 BBMHCIAIOTICH 3HA4YE€HHA BEPOATHOCTH JIeHCTBHA
npHGOPOB (P), KOTOPBIE ONpedeIaArTca 1o dopMmye:

P=qhﬂi, 1 ,{"-

0 3600 N
c

B rpade 8 mnpHBOIATCA 3HA4YSHHA MNpPOH3BeIeHHA (P xN), mo
KOTOPBIM OIpeleNdoTcs Ko3ddHIHeHTE! o (Mo Tadl. 2 MpHIOKEeHHA
4 [1]). mpHBeJeHHBIE B MPHIOKEHHH 2 JaHHBIX METOIHYECKHX
YKa3aHHH, KOTOpPEIE BHOCATCA B rpady 9.

B rpade 10 ompemensfiorcs pacdeTHBIe pacxodel (g, J/c) Ha
Ka:KIOM ydacTke mo gopmy:e:

q =5-q£-cr.

Jatee mo taGaHLaM, NPHBEISHHBIM B IPHIOXKEHHH 2 [4] (oM.
NpHI0KeHHE 3, Talba1. 1. 2 METOOHYSCKHX YKa3aHHH), OCYIISCTBIASTCA
THIPAaBTHYECKHH  pacdeT VYYacTKOB  BOJONPOBOJHBIX  TpYO.
Omnpene14r0TCcA OCHOBHBIE ITApaMeTPhI:

1. Tuametrp TpybompoBoza (d MM). Hcxoas H3 Haubonee
IKOHOMHYHEIX CKOpocTeH (V, M/c) A1 MeTaLTONOJIHMEPHBIX TpYO.
BETHHYHHBI KOTOPBIX J0T&HBI COOTBEICTBOBATE 3HAYUCHHAM OT 0:9 J0
2.5 m/c. nomyckaemas — 10 3.0 M/c.

2. 'HopaB1HYeCKHH YKIO0H ().

TTomy9eHHBIe 3Ha9eHHA BHOCATCA B rpadsr 11-13.

IToci1e H3MepeHHA IIHH pacdeTHBIX y4acTKoB ([, M) o ILTaHY
noJeala H AKCOHOMETPHYECKOH CXeMe, 3aHOCHM HX 3HA4YeHHA B

rpady 14.



B rpade 15 onpenendrwTca rHApPaBIHYEeCKHE ITOTEPH HaIlopa Ha
KakJJOM pacdeTHOM YydacTke (A, M) IpPH H3BECTHBIX 3HaUeHHAX
THIpaBIHYECKHX VKIOHOB (/) H IJTHH y4acTKOB (/. M) mo gopmyie:

H=i-l.m

1A onpeieIeHHA MMOTEPh Hamopa o pacueTHOMY HaIlpaBISHHIO
HeoOXOIHMO CYMMHpPOBAaTB BC€ IIOTEPH Hamopa Ha OTAEIBHBIX
yuacTkaX (XZH)). C yueToM MeCTHBIX CONpOTHBIeHHH (XZH)). KOTOphIe
MPHHHMAKTCA B COOTBETCTBHH ¢ VKa3zaHHAMH 1. 7.7 [1] paBHBIMH
30% oT moTeps Mo ATHHE TPYOONPOBOI0E. 00IIHE ITOTEPH Hamopa Mo
BCEMY TpyOOIMpPOBOAY A0 BOJOMEPA COCTABAT:

HOOW _ s g +xH =sH

7 +03-vH

/ [ [
ITondop BoxOMEPHOTO YCTPOHCTBA H ONpee/IeHHe NOTePhb
HAIOPA B HEM

CueTyHKH XOJIOJHOH BOABI (BOJOMEpPHI) YCTAHABIHBAKOT II0
TpeGoBaHHAM [1] B KHIBIX 3J1aHHAX Ha BBOJE BOJOMPOBOJA.

JuameTp YCIOBHOIO IpPoOXoJa CYeTUHKAa BOJBI OIpeaenderci
HCXO0JA H3 CPeHevacoBOro pacxoja BOABI 3a MepHoj notpeliIeHHA.
KOTOPBIH He J0/KeH IMPeBbIaTh 3KCIUTyaTalHOHHBIN. [MPHBEIeHHEI
B 1abn. 4 [1] (cM. npumoxkeHHe 4 METOAHYECKHX YKa3aHHIL),
npeaHa3HaueHHoit 114 moabopa BogoMepa.

CpeaHeuacoBoii pacxo onpeaendercs o Gpopmyie:

JSoNU
0 _ ooy
“pHac 100024
rome ¢ - HopMa pacxoda BOABI MOTpeGHTENTEM B CYTKH

HaHOOBIIEr0 BOJOMOTPeOICHHA, J/Uel.'CYT., MNpHHHMaeMad II0
npuinokeHHo 3 [1], B 3aBHCHMOCTH OT crnocoba MPHTOTOBIEHHA
ropadefl BOABI H COOTBETCTBYET 3HAuUeHHAM 225 1/4en.-CcyT. — WA
MECTHOro crocofa MpHroToBIeHHA ropAauei Boasl 1 300 1/uerd.-cyT. —
1714 LIEHTPAIH30BaHHOTO;

Us 6y — KOTHIECTBO BOJONOTpeOHTENEH B 31aHHH, Yell.

[Io ompeneneHHBIM 3HAY€HHAM CpPEIHEYACOBOrO pacxoja II0
Tabn. 4 [1] moabupaeM aHaMETp VCIOBHOTO MPOXOJa CUETUHKA,
HCXOIA H3 YCHOBHA. 4YTO Ogpuse JOLKHO OBITH MeHbIIE (s
(Ommkaiimee 3HadeHHe), IpHBeAeHHOro B Tabmuue 4 [1]. Ilocue

3



BEIOOpa CUETYHKA CJAeAVeT BBIUHCIHTE IOTepH Hamopa (/i.).
BO3HHKAKOIITHE B HEM, 0 OpMyIIE:

—5.02 .
Moy =S pr.tmc > Mo

rae S — rHApaBIHYECKOE COMPOTHBICHHE MPHHATOTO CYETYHKA.
IIPHBEAEHHOE B IocaeaHeH rpade 1adm. 4 [1].

BrIUHCIEHHBIE TIOTEPH Hamopa B CUETUYHKE HeoOXOIHMO
VUHTBEIBATh IIPH OIpeAeTIeHHH TpedyeMOoro Hamopa. MPHBEISHHOTO
HHKE.

Ol]pf','-]E'JIE‘HEE' Tl]Eﬁ}"EMﬂl"D HAloOpa 114 Bﬂﬂﬂﬂﬁ?fﬂf“lfﬂﬂﬂ
3TAHHA

Tpebyemelil Hamop. HEOOXOOHUMEBIH 1A BOJOCHAOKEHHA caMOH
BBICOKOPACIIOIOKEHHOH H  Haubolee VyIaleHHOH TOYKH Ha
THKTYIOIIEM CTOAKE. OINpedeaeTcA 10 BeIpakeHHo (pHC. 4):

_(713m _ »30 g
H}}gp =(Z301 _ZS’E.H}—'_(HF'.’}}E}JI +05-D,,)+
_ _ o0y
T H (g =D+ hnp Fhygn Hf ey

! 3 -
rae Z7" o Z yor — AOCOTIOTHBIE OTMETKH. COOTBETCTBEHHO, I07a 1-
0ro 3Ta’ka H MOBEPXHOCTH 3eMJIH V 3JaHHA, M;

Hpor, — TTTyOHHA IIPOMEP3aHHA B paHOHE 3aCTPOHKH, M.

(Hypore + 0,5M) — r1iayOHHa 3al0K€HHA BOJONPOBOJHBIX
TpyOoImpoBoa0B AHaMeTpoM A0 S00 MM. mpHHHMaeMad mo m. 8.42 [2].
M:

Drp — inaMeTp TOpPOACKOr0 BOJOIIPOBOIA, M:

H.,, — BBICOTA 3Taka B 3JJaHHH, M:

M5, — KOMHYECTBO 3TaKeH B 3/IaHHH:

h,» — BBICOTA paclolokeHHA BoJopa30opHoro MpHOopa OT Io7Ia
(ama myma — 2.2 M, 11 Mofiku — 1.1 M). M

l,., — CBOOODHBIH Hamop Ha H3THB H3 JHKTVHIIETO
BOZOpa300opHOro mpubOopa. MPHHHMaeM Mo OpHiIokeHHIo 2 [1] (mma
Tyma — 3 M, MOHKH — 2 M), M;

H"™ — ofmmue moTepH Hamopa Mo ATHHe TpyOGolpoBoga ¢
YUETOM MECTHEIX COMPOTHBIEHHH (CM. BBIIIE), M:

ficy — MOTePH HAIlOpa B CUSTUHKE. M.

Bce oOCHOBHBIE TMapaMeTphl. H3 KOTOPBIX OMpedeIdeTcA

TpedyeMEIH Hallop. HArTIAIHO IPeICcTaBISHEl Ha pHC. 4.
4



OT[]JE.,E[ CJICHHAaA 110 BRIMNICTIPHBECICHHOMY BERIPaXCHHK BCIIHYHHA
TpE G}’EMGFO HaIlopa  CpaBHHEBACTCA C  3aJaHHBIM  3Ha4UCHHEM

cBoOOgHOTO Hamopa (H.;) B TOPOJACKOM BOJOIPOBOAE (110 3aJaHHIO).

ITpp H;, < H HMeeM HaHOolee NPOCTYH) H 3KOHOMHYHYIO
CHCTEMY. ASHCTBYHOIIVI MO HamopoM B HapyAHOM BOJOIPOBOJE.
[Ipu 3ToM, ecmu H,, okakeTca MHOrO MeHbIne H, . MOXKHO IOHTH Ha
3KOHOMHI) MeTajl/la, YMEHBIIIHB Ha HEKOTOPBIX YUacTKaX JHAMETPBI
TpyoO. PYKOBOJCTBVACH MpeaeabHOo- 0y CTHMOH CKOPOCTBIO
IBH:EHHA BoABRl V=3 M/c. B TakoMm ciayuae Oyaer HauOolee IOIHO
HCIIONIB30BAH pacrojiaraeMblil rapaHTHIHEBIR HaImop.

Ecmn noTpeOHBIH  Hamop

OKakeTcA HeMHoro Ooiblie
rapaHTHHHOIO.

CIIeaVeT IIG]I])OEIDBHTL Ha HCEKOTOPBIX VYaCTKax
YBE/IHYHTE JHAMETDP TPYGOHPDBO,I[H ¢ TéM. 4TOOB! YMEHBIIHTD I[NoTepH

Haropa. THK}’ICI onepanmHK  MOXKHO  PEKOMCHIOBATh, €C/IH

HeJOCTAIIHIT Harmop He mpeBsimaeT 50 % OoT CyMMBI IIOTeph HaIopa
110 JJIHHE YYacTKOB.

[Tpu 3JHAYHTEIbHOIT HeJocTaue Halopa HeoOxoaHuMa

MOBBICHTEIBHAA HACOCHAA ycTaHOBKa. [ToaGop Hacoca MPOH3BOIHTCA
10 PacueTHOMY pacxoay H HeJOCTAILIeMY Hamopy. XapaKTepHCTHKA

HACOCOB, TMPHMEHAEMBIX B CHCTeMaX BHYTPEHHEro BOJOMPOBO/IA,
npeacTaBaeHa B IPHIL 6.
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Ilopaook eésinonneHua paoomsi

f—

(O3HaKOMHTBCA C TECOPETHUYCCKHMH ITOJIOHCHHAMH.

2. Hcmomnp3oBaTh B KayeCTBE HCXOJHBIX [JaHHBIX pPEe3VIbTATEI
nadopaTopHOH padoThI 1.

3. IIpoBecTH rHOpaBIHYECKHH pacyeT BOIOMPOBOIHOH CETH.

4.  3amoaHHTE TaOIHIY THAPABIHYECKOrO pacueTa.

5. OdopMHTE H 3aIIHTHTE OTYET.

Kon MpPoJsHBIE 60NPOCHI

1. B uéM 3aKkmruacTcAd THOAPABIHYSCKHH pacdyeéT BHYTPEHHETO
BOJOIIpoBOa?

2. Kak omnpenenuTs MakCHMAaJIbHBII CEKYHIHBIH pacXoJ BOIEL B
30aHHH?

3. UTo Takoe 3KOHOMHYECKH HAaHBBITOJHEHINAA CKOPOCTh?

4. Kak ompenendrTcd JHaMeTpsl Tpyo?

5. KakHe moTepH Hallopa BO3HHKAKOT NPH IBHKEHHH BOIBI B
BOJIOIIPOBOIHBIX CeTAX?

6. Kak ompenenuTs MoTePH Halopa?

7. Kak BeiOHpaeTca JHaMETP CUSTUHKA BOIBI?

8. Kak ompenenuTs Hamop Hacoca?

9. YUro Takoe rapaHTHpOBaHHEIH Hamop? Uro Takoe TpedyeMEli
HAIop B CHCTEME BHYTPEHHETO BOIOMpPOBOaa?

10. Yto Takoe H30BITOUYHEIH Hamop?

Omiem ooaxcer codepxcams. 1elb padoTEL CoAep:xaHHe PadoTEL
TaOIHIY THOPABIHYECKOr0 pacyeTa CETH BOJOCHAOKEHHA. BBIBOBI IO
padore.
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