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npotokoi Ne 5 ot «20» 01 2022 .
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1 [esqn 1 331241 KypPCOBOi padoThI

KypcoBass pabGoTta BBITIOJHAETCS C IICNIBIO 3aKPEIUICHUS 3HAHWUW 10
mucruiuinHe «HapykHble CeTH BOJIOCHAOXKEHHSI M BOJIOOTBEICHUS» W Pa3BUTHS
HaBBIKOB CaMOCTOSTEILHOIO MIPOCKTUPOBAHHUSI CHCTEMBI XOJIO0JHOI0
BOJIOCHA0KEHUST HACEIICHHOTO MMyHKTA.

3aauaMu KypcoBOM pabOTHI SIBIISIOTCS:

® MPAKTUYECKOE OBJAJCHHE METOJUKOW IPOCKTUPOBAHHS CHUCTEMBI
BOJIOCHA0)KEHUS HACEJICHHOTO MMyHKTA |

® aHamM3  BAapUAHTOB  CXEMATHUYECKHX  PEIMICHUH  TPOKIIAIKH
TPYOOTIPOBOIOB M BBIOOP ONTUMAIBLHOTO PEIICHUS;

® TIOJy4YCHUE AJIEMEHTAPHBIX HaBLIKOB KOHCTPYKTOPCKOTO
IPOCKTUPOBAHUS CHCTEM BOJIOCHAOKEHUS U BOJJOOTBEICHNUS;

® BBINIOJIHCHUE THAPABINYECKUX PACUETOB TPYyOOIIPOBOIOB HAPYKHOTO
BOJIOTIPOBO/IA;

e TMpuoOpeTeHne NPAKTUYCCKUX HABBIKOB OGOPMIICHHS W BBITyCKa
KOHCTPYKTOpPCKOW qokyMmeHTaruu B coorBeTcTBHM ¢ ['OCT.

Jlist petieHus MepedYrcIICHHBIX 3a71a9 HE00X0IMMO 3HaHHE HE TOJIBKO Kypca
«BogocHabxxeHue u BojoOTBeneHHE |l», HO W psga CMEXHBIX JUCHUIUIMH,
u3ydaemMbpix B 1-6 cemecTpax, a TakKe yMEHHE IOJb30BaThCS JEHCTBYIONUMU
HOPMATUBHBIMH JIOKYMEHTAMHU U CIIPABOYHOM JIUTEPATypPOit



2.1. TemaTuka KypcoBoil padoThI

B cootBeTcTBMM ¢ BapuaHTOM 3aJaHUs HEOOXOJMMO 3alpOSKTHPOBATh
CHUCTEMY BOJIOCHAO)KE€HMsI HAceJeHHOro MyHKTa. OCHOBHOE BHHUMAaHHUE JOJDKHO
OBITh yJIEICHO BBIOOPY ONTHUMAJIBLHOIO BapHaHTAa CXEMbl CETH, TEXHOJIOTHUHU
BBITIOJTHEHUS TUJIPABIIMYECKUX PACUE€TOB TPYOONPOBOJOB U METOJUKE YBS3KU
KOJIBLIEBOW BOJONPOBOJHOM CETHU, M3JI0KECHHOM B JEHWCTBYIOIIMX HOPMATHBHBIX
JIOKYMEHTaX.

2.2. UcxoaHble TaHHBbIE K KYpPCcOBOil padorte

Hcxoanble naHHbIE Ui BBIIOJHEHHUS KypCOBOM paboOThl coaepikarcs B
3alaHUU HAa KypCOBOE IIPOCKTUPOBAHUE.

2.3. O0beM KypcoBoOii padoThI

PaboTta cOCTOUT U3 MOSCHUTENBHOM 3aNUCKU U TpaQUuecKOi 4acTu.
['paduueckas yactb pabOTHI BBHIMOIHIETCS HAa OAHOM JUcTe popmara Al u
JIOJIKHA COJIePKaTh:
1) reHmiaH ¥ OPUHIUIHAIBGHYIO CXEMYy HapyXHOTO  BOJONPOBOAA
HACEJIEHHOTO MyHKTA;
2) JeTarupoBKY BOJONPOBOIHON CETH;
3) DJIEeMEHTBI CHUCTEMbl BOJOCHAOXEHHUS (10 33aJaHUI0 PYKOBOIUTEJIS
paboThI).
[TosicuutenpHas 3anmucKa JOHKHA COJIEPXKATh CIEAYIOIINE Pa3aesbl:
1) pacuer BomomoOTpeOSIEHUS TOPOJa U COCTABIICHWE CBOJIHOW TaOHIIBI
BOJIONIOTPEOICHUSI.
2) mocTpoeHue rpauKoB BOAOMOTpeOICHHsS] ropoaa U paboThl HACOCHOM
craniuu Broporo noabema (H.C.- I1).
3) ompeneneHre eMKOCTH M pa3MepoB 0aka BOJAOHAMIOPHOM OaIIHu.
4) MOATOTOBKA CETU K TUAPABINYECKOMY PACUETY.
5) runpaBiauveckuil pacuet (yBsizKa) BOJIOIPOBOJHOM ceTH ropoja.
6) ompeneneHUe IUAMETPOB BOJOBOJOB, HAmoOpa HACOCOB U BBICOTHI
BOJIOHATIOPHOM OaIHu.
Kaxnpiii moxapazgen B 00g3aTEIbHOM TIOPSJIKE JIOJDKEH —COIepKaTh
HE0OXOAMMbIC TaOIHIIBI, TPA(DUKU U PUCYHKH.

2.4. 3amura KypcoBoil padoTbl

KypcoBass pabora moammchiBaeTcsi PyKOBOAWTEIIEM K 3allUTe, €CIIA €€
o0BbEeM U COJEpKaHME COOTBETCTBYIOT HAcTosAmUM ykazaHusiM. [locie 3toro
paboTa oTHaeTcs Ha peleH3UPOBaHUE OTHOMY M3 TIpernojiaBarenelt kageapsl.

3amura KypcoBOi pabOThI CTYJIEHTOM IIPOU3BOAUTCS B HA3HAYEHHBIE CPOKU
nepea KoMmuccue. B mpoliecce 3amuThl CTYIEHT JIOJDKEH KpATKO JOJOKUTH
pe3ynbTaThl KaXJOrO0 W3 JTAloOB BBHIIOJHEHHOM MM pPabOThl UM OTBETUTh Ha



BOTIPOCHI 4WIEHOB KoMmuccuu. OreHKa KypcoBOd pabOThl MPOU3BOIUTCS B
COOTBETCTBUH C YPOBHEM 3HAHH, BBISIBICHHBIM B MPOIIECCE 3aIIUTHI U KAYECTBOM
BBITIOJTHEHHOM pabOTHI.

B caydae HeymOBIETBOPUTENBHON OIEHKH CTYJASHTY BBIAETCS HOBOE
3aJlaHue Ha MPOCKTHPOBAHHE.

3. Meroauyeckne yKka3aHus MO BbINOJHEHUIO KYPCOBO padoThI

1. Pacuem sooonompebaenus 20pooa u cocmagiieHue c8600HOU mad.iuybl

800onompebdIeHus.

[lenp pacdera CBOAUTCS K OTMPECICHUIO PACXOI0B BOJIBI:
Ha XO3SHUCTBEHHO-TIUTHEBBIC HYXK/bI HaceleHus (a), Ha MOJMBKY Tepputopuii (0),

Ha HYXbl MECTHOU IPOMBIIIJIEHHOCTH (B) U MIPOMBIIUICHHBIX TPEATPUATUH (T).

a). Onpeodenenue pacxoda 600bl HA XO3AUCMBEHHO-NUMbEGbIe HYHCObL
HaceneHus
YncneHHOCTh HACENIEHUs TOPOJia PACCUUTHIBAETCS HO (hOpMyIIe:

N =S x p (uemn.),

I7Ie P - IUIOTHOCTh HACEJICHHUS, Yell. /Ta (MPUHUMAETCSI 110 33/IaHUIO);
S - momaak ropoja, ra (MPUHUMAETCS 1O PacyeTy).
CpenHecyTOYHBIH pacxoJ BOJBI Ha XO3AKWCTBEHHO-TIUTHEBHIE HYKIIBI

ompenaenseTcs mo hopmyiie:



Qep.eyr.=q X N/1000(m*/CyT),
rae ( - yaenpHOe BojomnoTpeOsieHue, j/cyT. Ha 1 yen. (MpUHMMAaETCS IO
3a1aHUI0);
N - 9uCJIEHHOCTh HACEJICHUS Topoa, Yell.

MakcumanbHBIA CYTOYHBIN pacXo]l BOIBI ONIPEnesseTcs Mo GopMyIie:

QcyT. Mak. — KcyT. mak. X Qcp.cyT. (Mg/ CyT),
rae Keyryax - K03Guuuent cyrouynoir HepaBHoMmepHocTH (cM. Chull, ctp. 2);
KOA(Q(GUIIMEHT YYWUTHIBACT VYKJIaA JKU3HM HACEJICHUS, PEXUM pabOThI
MPOMBINIJICHHBIX TMPEANPHUATHIA, CTETICHb OJIaroyCTpOHCTBa 3MaHUNA W T.1.
(cormacHo CHUII Kyy vax peKOMeEHTyeTCS TPUHUMATh paBHbIM 1,1-1,3).
MaxkcruMapHBI 9acOBOM pacxo BOJBI OmpeessieTcs o Gopmye:
Q‘I.MaK. = K‘I.MaK. X QCyT.MaK./241

rie Ky yu — K03 durment yacoBoii HepaBHOMepHOCTH; corniacHo CHull
K'{.MaK. ) Olyak, X BMaK. a
TIE Olyax, - KOO((OUIMEHT, yYUTHIBAIOIIUN T€ ke 00CTOATENbCTBA, YTO U Koyr. va ;
cornacHo CHull o, peKOMeHIyeTcsl npuHUMaTh paBHbIM 1,2-1,4;
Buax - KOIPOUIMEHT, KOTOPBIM YYUTHIBAET KOJIMYECTBO JKUTEIICH B
HaceJieHHOM nyHKTe (mpuHumMaetcs o Caull, tabm. 2, ctp. 3) wim o tadn. 1

HaCTOAIIMX MECTOANYCCKUX YKaSaHHﬁ.

Tabauya 1

3HauyeHHs By, B 3aBUCHMOCTH OT KOJIMYECTBA KUTeeil

KonnuecTBo xuteneit B ropojie, ThIC. Yell.:

6 10 20 50 100
B wax. 1,4 1,3 1,2 1,15 1,1




Tabauya 2

BennuuHbl pacxo/10B 10 YacaM CyTOK IpH pa3HbIX K03 duiimeHTax yacoBoil HEpaBHOMEPHOCTH
I'<LI.MAK. %
Yacel cyTok K o yax %

1,38
0-1 3.2

1-2 3,25
2-3 2,9
3-4 2,9

4-5 3,35

5-6 3.75

6-7 4,15

7-8 4,65

8-9 5,05
9-10 54
10-11 4,85
11-12 4,6
12-13 4,5
13-14 4,3
14-15 4.4
15-16 4,55
16-17 4,5
17-18 4.25
18-19 4,45
19-20 4.4
20-21 4.4
21-22 4,5
22-23 4,2
23-24 3,5

0). Onpedenenue pacxooa 800bl HA NOIUBKY MEPPUMOPULL

Llenp pacyera - ompezeleHHE YacOBOTO MOJUBOYHOTO pPacxoja BOABI B
ropoge. IlomuBka ocymiecTBisieTCss JIBOPHUKaMU  (BPYYHYHO) H  (WIIH)
MOJIMBOYHBIMU MaITMHAMHU.

[Tnomanes Tepputopun noiauBku B ropoxe I1 (%) ykaspiBaercs B 3a1aHuH, a

oAb TeppuTOopuu S (ra) MOJMBaeMOM  MallMHaAMU  (JIBOPHUKAMM)



onpenensiercs no Gopmyie:

Suam. = S = SXIT/100,

HopMsl pacxona Boapl Ha MOJIMBKY MAallMHAMU U ABOPHUKAMH COCTABJISIOT:
Ouwans, = 1,2-1,5 1/M* ¥ Qye.= 0,4-0,5 /M*  (CHull Tabm. 3,ctp. 3).
KonnuecTBo BOIbI, HAyIIEE HA MOJMBKY MAallMHAMU U IBOPHUKAMHU
OTIpEIEISIETCS TI0 CAeAYIOmMUM (popmyiam:
W = Sya X Gryiams, (M°)
[IpoaomKNUTENBHOCTD MOJMUBKU ty,y, U L, , yKa3bIBaeTCS B 3aJaHUN.
YacoBoii MOTMBOYHBIN Pacxo/1 ONpenesseTcss HO GopMyiam:
0 uvan = W s/t (M)
0w = W, /s, (M10)

8). Onpeodenenue pacxoda 800bl HA HYHCObL MECHHOU NPOMbBLULLEHHOCHIU

[lenp pacuera - ompeaeneHHUE YacOBOTO pacxoda BOJbI, MOTpeOseMoid
MECTHOW TMPOMBINUICHHOCTBIO TOpojaa (MaraswHbl, PBIHKW, HPEATPUSTHS
OOIIIECTBEHHOTO TMUTaHUS, TpadeyHble, MapuKMaxepckue u T.1.). MecTHas

IPOMBIIIIEHHOCTH OTpediIAeT oT 10 10 15% Qcyr vax. © YHETOM pacxojia Ha IOJIUB

Q M.IIPOM. =(Q CyT.MaK. + W Maril. + W IIB. )X(O,l . 0’015)1

[IpennpusiTist MECTHON MPOMBIIUIEHHOCTH paboTaloT B cpeaHeM 16 yacos

B CYTKH, T.€. YaCOBOM pacxo/i onpeaenauTcs no Gopmyie:

0 wapos. = Q senpow, /16 (M/e1)

2). Onpedenenue pacxoda 600bl HA NPOMBIULLIEHHBIX NPEONPUSUSX
[enb pacuera - ompeseieHne YacOBOTO TEXHOJIOTHYECKOTO PACX0A y rex,
,& TaKKe€ PacxoJ0B BOJIBI B XOJIOJHBIX M TOPSYMX IeXxaX (Ha XO3SiCTBEHHO-

MUTHEBBIC HYXK/IbI ¥ IPUEM JyIlIa B KOHIIE CMEHBbI).



OHpC,Z[CJ'ICHI/IC TEXHOJOIM4YCCKOIro pacxoja BOAbI

JlaHHBIE O BENMYMHE CEKYHJIHOTO pPacxXoJa BOJbI HA TEXHOJOTHYECKHE
HYXXJIBI TPEANPUITHS (¢ rexs. » (71/C) U persiamerTe padoThl npeanpustus (1, 11 wim
Il cMeHb1) npUBOASATCS B 3aJaHHH.

YacoBoii TEXHOJOTUYECKHI pacXo/l ompeesieTcs o Gopmyie:

0 wrexn. = 3,6 X 0 crexa, (7/1).
CyTouHBII TEXHOJIOIHYECKHN PacX0l Qcyr rexn. OIPEAEISIETCS 1O (HOPMYIIE:
Q eyrrenn. = G wrewn X  (MVcyT),
rie t — KOoJIM4YecTBO 4acoB pabOThl MPEANPHUITHS B CYTKH.
Omnpenenenne pacxoa0B BOJBI B XOJIOTHOM II€X€
KonmuectBo paboTHUKOB 11eXa Ny onpenensiercs mo 3a1aHuro.
Hopma BomomotpeGienus cocTaBisiet Oy = 25 w/gen. (0,025m”/ deir.).
Torma B cMeHy Ha XO3SIIICTBEHHO-TIMTHEBBIE HYXIbI TIOTPEOISETCS
Oxx-n = Nx X Ox (M3/CMCH)-
3a n cMmeH ( T.€. B CyTKH) OyaeT mOTpeOasIThCs
Qoyrxxn. = Gxxen, X N (M/CyT),

a €XKe4acHo
qq.x.x-n. = QcyT.X.X-H. / t (Ms/q)'

KonuyecTBo paOOTHUKOB 11€Xa, MOJIB3YIOMINXCS AylieM, Ny , onpenensercs
110 33JJaHUIO.

HopmaTuBHOE KOIMUYECTBO PaOOTHUKOB, MOJB3YIOIIUXCS OJHOW TYyIIEBOU
CETKOH B 11exe cocTaisieT 15 yen. OTcroa KOJMIecTBO MOTPEOHBIX TYIIEBBIX CE-
TOK N COCTaBUT

Nc=Ny . / 15 (mt.).

[Ipu HOpME pacxoja BOIBI HAa OJHY nyumieByro cetky 0,5 M JTyIIEBOU

pacxoj; COCTaBUT

Ox = N X 0,5 (M°/ cMen).



3a n cMeH (T.€. B CYTKH) OyJIeT MOTPeOISIThCS
QCyT.X.Il. =Oxp X0 (M3/CyT).
OmnpeneneHne pacxo10B BOJBI B TOPSIYEM IIEXE
KonugectBo paboTHuKOB 1iexa N, , onpeaensercs mo 3aaHuro.

Hopma BomomotpeGienus coctaBisier O, = 45 w/gen. (0,045 m°/4en).

B cMmeny Ha X035HCTBEHHO-TIMTHEBBIE HYXKBI TOTPEOSETCS
Orxen. = Ni. X 0. (M°/cMen).
3a n cMeH (T.e. B CyTKH) Oy1eT NOTpeOIAThCS
QcyT.r.x-H. - qr.X-H. Xn (M3/CYT),
a €)KEe4acHo
qq.r.x-n. = QcyT.r.X-H. / t (Ms/q)'

KonudecTBo pabOTHUKOB 11€Xa, MONB3yronuxcs aymem, N, onpeaensercs
mo 3agaHuio. HopMaTuBHOE KOIWYECTBO PAOOTHUKOB, MOJIB3YIONIUXCS OTHOM
NyIIEBOM CETKOM B 1exe, cocTaBiseT 7 yed. OTCroja KOJUYECTBO MOTPEOHBIX
CETOK N. COCTaBUT

Ne, = Ny / 7 (mt.).
ITIpu HOpME pacxoja BOJbI HA OJIHY AYHIEBYIO ceTKy 0,5 M JYLIEBOU PACXO/I
COCTaBHUT
Orn = N X 0,5 (M*/cMen).
3a n cMeH (T.e. B CyTKH) OyeT MOTpeOasIThCs
Qeyrra = G X 1 (M7/CYT).

OnpenenuB Bce HEOOXOIUMbIE PACXOJibl BOJbI (IIYHKTHI a-T), pacyeTHHIC
JAaHHBIE CBOIATCS B TaOM. 3 (npusedenmnvie 6 mabdn. 3 u nociedyrowux mabauyax
KOHKpemHble UYUCIeHHble OaHHble NpeOCmasienbl 6 Kauecmee HA2IsA0H020
npumepa 3anoIHeHUs COOMEemCcmayIouux cmpoxk u cmoaoyos). B ceogHoi tad.

3 laHHBIE IO YaCOBBIM pacxoAaM BOJbl HAa MPUHATUE AYIA (x ; U (. 32HOCSTCS B



CTPOKY, COOTBETCTBYIOIIYIO MMOCIEAHEMY Yacy pabOThI KaXK0i CMEHBI.

2. [locmpoenue epaguxos 6o0onompeb.ienus 20pooa u pabomsl HAcoOCo8

H C-Il

I'paduk BomomoTpebieHuss ¥ paboThl HacocoB Kak (yHkmus Q = f (i)

CTPOMTCS Ha MUJUTUMETPOBKE (opmat A 4).

JlaHHbIe A7 TOCTpOeHUs rpadrKa BOJONOTPEOICHNUS BHIOMPAIOTCS U3 Ta0JI.

3 (cronbusr 1 u 13), a npu nocrpoenuun rpaduka padoter H.C.-1l HeoOxoaumo

PYKOBOJCTBOBATHCSA

CIEAYIOLUIUMHA

ITOJTOXCHUAMMU.

B

qacChbl

YCHUIICHHOTO

Bojiopazbopa B ropox nmomaercs Boaa, nmocrymnaromias oT H.C.-II u BogonamopHoii

OamIHy, OpuyeM Ha JOJII0 HacocoB mpuxomurcsd 75-90% momaBaeMoil BOIBI, a
2 2

octapmuecs 10-15% nmoctynarot u3 6aka 6amrHu.

Ta6mmma 3.CBoiHBIE JaHHBIC O BOJIOMOTPEOJICHUHN B TOPOJIC

Yac X03.-1uT. Pacxox momus | Mecr. IIpoMbliIeHHbIE TPEATPUATHS CyMMapH. pacxof,
CyTox % M°,4 | mMamm-| gBOp- npo- Xom. | mym. rop. IIyII. | TeXHO- M/d %
HBI, HUKH, |\, | H€X. XOJL Iex, rop. | Jor.

1 2 3 4 S 6 7 8 9 10 11 12 13
0-1 3.20 | 486.08 486.08 1.68
1-2 3.25 | 493.675 493,675 17
2-3 2.90 | 44051 440,51 152
3-4 2.90 | 44051 440,51 152
4-5 3.35 | 508.865 508.865 | 1.76
5-6 3.75 | 569.625 569.625 [ 1.97
6-7 4.15 | 630.385 630.385 [ 2,18
7-8 4.65 | 706.335 706,335 | 2.44
8-9 5.05 | 767.095 10468 | 1.95 478.125 270 162185 [ 561
9-10 |5.40 | 820.26 10468 1.95 478125 270 [ 1675015 | 5.79

10-11 | 485 |736.715 10468 | 1.95 478.125 270 1591.47 9.5
11-12 460 698.74 104.68 | 1.95 478.125 270 | 1553495 | 537
12-13 [ 4,50 | 683,55 104,68 | 1,95 478,125 270 | 1538,305 | 5,32
13-14 [4.30 | 65317 10468 | 1.95 478,125 270 [ 1507.925 | 521
14-15 [4.40 | 668.36 10468 | 1.95 478,125 270 [ 1523115 | 527
15-16 | 455 1691.145 10468 | 1.95 4 478125 55 270 15554 5.38
16-17 | 450 | 683.55 10468 | 1.95 478.125 270 | 1538305 [ 5.32
17-18 | 425 | 645575 10468 | 1.95 478.125 270 150033 [ 5.19
18-19 [ 4.45 | 675,955 104.68 | 1.95 478.125 270 153071 | 5.29
19-20 [4.40 | 668.36 10468 | 1.95 478,125 270 [ 1523115 | 527
20-21 1440 | 668.36 10468 | 1.95 478,125 270 [ 1523115 | 527
21-22 | 450 | 683.55 10468 | 1.95 478.125 270 | 1538305 | 5.32
22-23 1420 | 63798 15 S 10468 | 1.95 478.125 270 11512735 | 5.23




23-24 | 3.50 | 531,65 15 S 10468 | 1.95 4 478125| 55 270 | 1415905 [ 497

Hroro |100%| 15190 30 10 [16749] 31,25 8 7650 11 4320 | 28925.15 | 100%

28925,15

3. Onpeodenenue emkocmu u pazmepos 6axka 6000HANOPHOU

OauiHU

Ilenpto pacueTa sBIsETCS omnpeneseHne oOmeld emxoctu Oaka Wy
BOJIOHAIIOPHOM OalllHy, BKJIIOYAIOIIEro peryaupyromuil 00beM Boabl W pers , @
TaKxke noXkapHslid 3anac W, g,

W6 =W per.6 +W n.6.

Perynupytomuii o0bem ompenenserca HO JaHHBIM Ta0a. 4 (cronber 6).
s HaxoxaeHus BennIuHbl W per s HEOOXOIMMO CIO0XKHTBH camoe Oonbmoe (W
ocrvax. ) B camoe majoe 3HaueHHE (W e yuw. ) OCTaTKa BOJBI B 0aKe B TCUCHHUE
CYTOK, BeIpaxkeHHOE B %. Torna W pe 5 onpenenurces o popmyie:

W per.6 — Q cyt.cym. X (W oct.mak. T W OCT.MWH. ) X 0’01 (MS)-

[Toxapueiii 00bem W, omnpenensercss W3 pacyera TyHIeHUs N
KOJMYECTBA  OJIHOBPEMEHHO  BO3HHUKAIOUIMX  IIOXAapoB B  TOpPOJE,
HACUYUTBIBAIONTUM ompeneneHHoe koymuecTBo xkuteneit (CHull tabmn. 5 ctp. 5).
ITo nanHoO¥ Tabmuile ompeaenseTcs pacxoid BOAbI, TPEOYEMBbIM sl TYIICHUS
Kaxioro noxapa. Torma W, 5. OyeT onpenenstbes mo Gpopmysie:

W, 5 =N X @, X 600 x 0,001 (m°),

r7e N - KOJUYECTBO OJJHOBPEMEHHBIX MOKAPOB:

J - pacxo/ BOJIbI Ha TYIICHUE KaXI0T0 MmoXxapa, Ji/c;

600 - mpoAOIKUTENBHOCTh TYIICHUS MT0Xapa, C;

0,001 - mepeBoiHOM KO HULTHECHT.

ITocne naxoxnenua W;s u Wpe s NOACUMTBIBAETCA HX CyMMa, T.€.
oTpeensieTcss EMKOCTh Oaka BojoHamopHou OamHu Wy .
bak BogoHamopHo# OalHu BBIMOIHIETCS B (hOpMe LUIMH/Ipa BRICOTOM h 1

auamerpom d. Kak npasuito h = (2/3) d.



O06beM Oaka moacUUTHIBaeTCS 10 hopmylie:

Ws = F oeu X h = (nd? 4) x [(2/3) d] = (7 /6) d*.

[loncraBnss 3nauenust Wy B 1aHHyio Gpopmydy, onpezensercs BenuurHa d, a

3areM h.

Tabnuya 4

Onpenenenue oobeMa 6aka BOJIOHAIOPHON OalTHU

Yacel Bogono- | PaGora Iocrty- | OtBOom M3 | OctaTtok B 6ake, W
CyTOK tpebn. | H.C.-ll, | uienue B| Gaxa, %
B% (pu-
ropoja, % 0ak,
BeJI. K
% %

1 2 3 4 5 6 7
0-1 1,68 1,85 0,17 0,17 1,09
1-2 1,7 1,85 0,15 0,32 1,24
2-3 1,52 1,85 0,33 0,65 1,57
3-4 1,52 1,85 0,33 0,98 19
4-5 1,76 1,85 0,09 1,07 1,99
5-6 1,97 1,85 0,12 0,95 1,87
6-7 2,18 1,85 0,33 0,62 1,54
7-8 2,44 1,85 0,59 0,03 0,95
8-9 5,61 5,33 0,28 -0,25 0,67

9-10 5,79 5,33 0,46 -0,71 0,21
10-11 5,5 5,33 0,17 -0,88 0,04
11-12 5,37 5,33 0,04 -0,92 0

12-13 5,32 5,33 0,01 -0,91 0,01
13-14 5,21 5,33 0,12 -0,79 0,13
14-15 5,27 5,33 0,06 -0,73 0,19
15-16 5,38 5,33 0,05 -0,78 0,14
16-17 5,32 5,33 0,01 -0,77 0,15




17-18 5,19 5,33 0,14 -0,63 0,29
18-19 5,29 5,33 0,04 -0,59 0,33
19-20 5,27 5,33 0,06 -0,53 0,39
20-21 5,27 5,33 0,06 -0,47 0,45
21-22 5,32 5,33 0,01 -0,46 0,46
22-23 5,23 5,33 0,1 -0,36 0,56
23-24 4,97 5,33 0,36 0 0,92
Hroro 100 % 100 % - - - -

4. Iloozomoexa cemu K 2uOpaBIUYECKOMY pacienty

BogomnpoBogHas ceTh pacCUMTHIBACTCS Ha MaKCHUMAJIbHBIA CEKYHIHBIN
pacxoJ B 4aC MaKCUMAJILHOTO BosionoTpedneHus (cM. ctpoky 9-10 1 B tabm. 3); B
JaHHBIN Yac TOpoj MOTPeOIseT ONpeaeIeHHOE KOJIMYECTBO BOIbI (B % CyTOYHOTO
pacxoja - cronberr 13 uiau B M/ - cronber 12).

B yac makcumanbpHOTO BogonoTpebaeHus Boaa nogaercs snacocamu H.C. -1
(cMm. Tabu. 4 - KonuuyecTBO MoAaBaeMou Bojbl B % B cTpoke 9-10 u ctonbua 3) u
13 0Oaka BOJIOHANOpHOM OamiHu (cM. Tabjd. 4 - pa3HUIIA MEXKIYy 3HAUCHUSIMH B
ctonbuax 2 u 3 ctpoku 9-10 ).

Jlns  pacueta BOJOMPOBOJHOM CEeTH HEOOXOAUMO MPEABAPUTEIHHO
BBIJICIIUTh 3HAYEHHUs] COCPEJOTOYEHHOIO PacXona Ccocp.,T-€. pacxona BOABI Ul
MPOMBIIUICHHOTO TIPEANpHsITHs (CM. TabJl. 3 - CyMMa BEJIMYUH PACXOJIOB B CTPOKE
9-10 4 cronbuax 7-11), a Tak:ke paBHOMEPHO PaCIPENENIEHHOTO pacxoaa q pp,

q p.p. = q 4.MaKc. ~ q cocp. (H/C)-
[Ipu ompeneneHUM yKa3aHHBIX PACXOJOB HEOOXOMUMO TIOJCYUTATH
YIEIbHBIN (y,; U IIyTEBBIE PACXOIBI Cpyr.
Oyx =0 pp. / 2 L (3/c HA 1 M uHHE ceTn),
rae 2, L — oOrras (CymmapHas) JUIMHA Y9acTKOB BOIOMPOBOAHOM cetr, M ( 2 L
1 ( pp 3aHOCATCS B UTOTOBYIO CTPOKY Talll. 5).
Oryr. = 0 ya X Li (10/¢),

rae L -anvHa coOOTBETCTBYIOIIETO YYacTKa BOJOIPOBOJHOM CETH.



Onpene.nelme BCJIMYHMH MYTEBLIX pacxoa0B

Howmep vyacTtka | Jlnmna vaactka Li v | Pacxon BOOBI Ouur .
1 2 3
1-2 700 59.5
2-3 460 39.1
3-4 800 68.0
4-5 460 39,1
5-6 700 59.5
6-9 800 68.0
8-9 700 595
7-8 460 39.1
5-8 800 68.0
6-1 800 68.0
2-5 800 68,0
4-7 800 68,0
Utoro Z L = 8280 Opp = 70:185

Tabauya 5

CnenyrommM 3TarnoM MOATOTOBKM BOJAOIPOBOJHOM CETH K pacyery

SABIIACTCA OIPCACICHUE Y3JIOBLIX pPacxodO0B, KOTOPLIC IIPCACTABIIAIOT coOoi

IMOJYCYMMBI INPWJIIOKCHHBIX PACXO0A0OB Ha CMCKHbBIX Yy4YaCTKax (T.e. y4acCTKax,

UMeEIoIMX 0o01uil y3ein). JlaHHble HO pacyeTy Y3JIOBBIX PAacXo/I0B CBOJAATCA B

TabJ1. 6.
Tabnuya 6
OHpC,Z[CJICHI/IC BCJIMYHUH Y3JIOBBIX pacxoa0B
Ho- Jlvaum, npu- [Tonycymma npumoKeHHbBIX VY3n0Boit
Mep Jerarouue K pacxomos, J/c pacxon,
1 1-2,1-6 (59,5+68,0)/2 63.75
2 1-2,2-5,2-3 nmpowm. (59,5+68,0+39,1)/2+75 158,3
3 2-3,3-4 (39,1+68,0)/2 53,55
4 3-4,4-54-7 (68,0+39,1+68,0)/2 87,55
5 4-5,5-6,5-8,2-5 (39,1+59,5+68,0+68,0)/2 117,3
6 5-6,6-1,6-9 (59,5+68,0+68,0)/2 97,75
7 4-7,7-8 (68,0+39,1)/2 53,55
8 7-8,8-9,5-8 (39,1+59,5+68,0)/2 83,3
9 8-9,6-9 (59,5+68,0)/2 63,75
MakcHMaabHBIN YaCOBOM Pacxo 778,8




DTarnoM TMOATOTOBKM CETM K TUIAPABIMYECKOMY pacuery sBIseTcs
Ha3Ha4YeHHE TUAMETPOB TPYyO M MpeaBapUTEIbHOE paclpeiesieHue pacxooB IO
KOJBIIEBOM BOJOMPOBOJHOM ceTu ropoaa. Ha puc. 2, WUIIOCTpUPYIOLIUM
BOJIONIPOBOAHYIO CETh, HAHOCUTCS CIEAYIOas HHPOpMAIHs:

- HOMEp KoJjblla (pUMCKUMU IU(ppaMu) B JI/C;

- BEJIMUMHBI Y3JIOBBIX PACXOJOB BOJbI (Ha KOHIE CTPEJIKH, OTXOIAIIEH OT
COOTBETCTBYIOIIETO y371a);

- BEJIMYUHBI PACXOJOB BOJBI B JI/C OT BOJOHANOPHOW OallHU M JBYX
BOJIOBOJIOB, MUTAIOIINX KOJIBLIEBYIO CETh (B y37e Ne 1);

- HaIpaBJICHUS] TEYEHUS BOJIbI (B BUJI€ CTPEIIOK HA yYacTKaxX (JIMHUSIX);

- Ha3HayaeMble pacxojbl B J/C W JAUaMeTpbl TpyO B MM Ha y4yacTKax
(madOopManus 3anmuchiBaeTCs BOJIM3M ydyacTKa B BUE Apoou "pacxon / auamerp".

Omnpenenenre BETUYMH pPacxXxoJ0B BOAbl HA Yy4YacTKax MPOU3BOAMUTCS B
CTpOroil MocleAoBaTeNIbHOCTH, HauuHas oT y3na Ne 1. [IpuHuun ompeneneHus
pacxoJa Ha y4acTKax COCTOUT B BBIUMTAHMM M3 IHTAIOLIETO y3€1 pacxoaa
BEJIMYMHBI Y3JIOBOTO pacxoja U paclpeesieHHsi OCTaTKa Mo MPUIIETaloIIUM K Y31y
y4acTKaM MPONOPLHOHAIBHO HMX JUIMHAM U C YYE€TOM TITOTEHUS K KPYIHOMY
BOJIOMIOTPEOUTENIO - TPOMBIIUIEHHOMY MNPEANPUATHIO, a TaKXKe YYUThIBas
NOANMUTKY ceTu U3 Oaka BoJoHanmopHod OamHu. IIpu sToM BenmumMHA
Ha3HA4aeMOoro pacxo/a Ha KaKJIOM M3 y4aCTKOB JIOJKHA MPEBOCXOIUTh BEIMUUHY
Y3JI0BOT'0 PacXo0/ia B CAEAYIOIIEM M0 JUIMHE Y4acTKa y3JI€.

Hanpumep, nna y3zma Ne 1: 282 - 24,52 - 257,48 (n/c); nmanee Boja
nocrynaeT Ha aBe jJuHuu 1-2 u 1-8. [lycts Ha nuuuio 1-2 Oyner nocrynats 74,5
a/c (T.e. 6omee 32,22 51./c, UTO COOTBETCTBYET Y3JIOBOMY pacxoay B y3ie No2).
Torna Ha nunuto 1-8 6yner nmocrymnarts 257,48 - 74,5 = 182.98 (n/c).

Huamerp muHum 1-2 u 1-8 ycraHaBiaMBaeTcs B 3aBUCMMOCTH OT BEJIMYHH

Ha3HAYaeMbIX pacXoj0B 1o TabJI. 7.

Tabnuya 7



I[I/IaHaSOHBI Pacxod0B BOABLI U 3HAYCHUS YACIBHOI'O

COIPOTHUBIICHUS B TPYOOIIPOBOAAX COOTBETCTBYIOIIETO AHAMETPA

Huametp Tpy0, MM * Pacxonpl, VY nenpHOE COMPOTHBIICHHE. S
nlc

200 0-35,5 7,399*10°

250 35,5-57 2,299*10°

300 57 -83,8 0,8336*10°
350 83,8- 116 0,4151*10°
400 116-153 0,2085*10°
450 153-197 0,1134*10°
500 197-273 0,06479*10°®
600 273 - 402 0,02493*10°®
700 402 - 600 0.01111*10°®

* [luaMeTpsl JIMHUA MOYKHO TaKXKe OMPENENsATh, UCIIOIb3Ys JIBE
hopMyIIBL:
0,145 ., ~ 0,42 —
d () C) X( unu d () = 3,33 X \/a

Ucnone3yss manHble Tabn. 7, AuameTrp JUHUU 1-2 COCTaBUT
300MMm, a 1-8-450 mm.

JUist npyrux y3ji0B M JIMHUM pacXo/bl COCTaBST CJEAYIOIINE
BEITNYUHBI.

V3enm Ne 8: 182,98 - 37,9 = 145,08 (i/c). Bona moctynaer Ha
muaun 7-8 u 8-9; pacxon Ha muHuM 7-8 - 22,08 n/c m muamerp 200 mMm; Torma
pacxoa Ha uHuM 8-9 coctaBut 145,08 -22,08 == 123 (11/c), a nuametp 400 Mm.

V3en Ne 3: 71,64 - 20,56 = 51,08 (1/c). Boga mocrtymnaer Ha
muaun 34 u 2-3; pacxon Ha auHuU 3-4 - 30,08 n/c u nuamerp 200 mmMm; TorHA
pacxoj Ha uHuM 2-3 coctaBut 51,08 - 30,08 =~-11 (11/c), a auametp 200 MM.

V3en Ne 2: (74,5 + 21) - 32,22 == 63,28 (11/c). Bona moctymaer
Ha JUHUIO 2-7; pacxoj Ha TuHuu 2-7 cocTaBuT 63,28 11/c, a muametp 300 Mm.

VYzen Ne 7: (63,28 + 22,08) - 45,39 = 39.97 (n/c). Bona mo-
cTymaet na juaun 4-7 u 6-7; pacxon Ha muHUU 4-7 - 18.47 n/cu muametp 200 mmM;

TOT/1a pacxo] Ha JuHuM 6-7 coctaBut 39,97 - 18,47 -= 21,5 (a/c), a quametp 200



MM.
V3en Ne 4: (30,08 + 18,47) - 33.9 - 14,65 (1/c). Boga moctymnaer

Ha JuHUIo 4-5; pacxo na quHuM 4-5 coctaBut 14,65 n/c, a nuametp 200 mm.
V3en Ne 6: (16,77 + 21,5) - 32,38 -- 5,89 (1/c). Bonga moctymnaer

Ha JTUHUIO 5-6; pacxoxa Ha TuHUU 5-6 coctaBuT 5,89 n/c, a nuametp 200 mm.

5. I'uopasnuueckuii pacuem (y8s3Ka) 6000NPOBOOHOU cemu

2opooa

Lens pacuera (yBS3KH) - ONPEIECICHUE UCTUHHBIX PacXoAO0B U
[OTEpPh HANopa Ha KaXXJ0M JMHHUM KoJbleBOH ceT. Ilo 3aBepuieHuto pacyera
CETH NOAOMPAIOTCS COOTBETCTBYIOIIME HACOCHL. Pacder ceTu compoBOKIAcTCA

3al0JIHEHUEM CBOJIHOM Ta0. 8.

6. Onpeodenerue ouamempos 800080008, HANOPA HACOCO8 U

gblcomvl OAUIHU

JlnuHa BOJIOBOJIOB, Kak mpasuio, coctasisieT 2000-3000 M, a ux
IMaMeTp TNPUHUMACTCS pPaBHBIM HAWOOJIBIIEMY U3 JHAaMETPOB  YYacCTKOB
KOJbIIeBOM ceTh. B paccmaTpuBaeMOoM TpUMEpE JIMHA BOJOBOJOB TPHUHSTA
paBHoi 1,, = 2000 m. a tuametp 450 mm. [To AByM BOOBOAAM K CETH MOCTYMHAET
282 n/c. Ha xaxnpiii BogoBoa npuxoautcs 282 / 2 - 141 (n/c). Ilo tabaune Ille-
BeneBa D.A. ompenemnsioTcs MOTEPH HAmopa 1 Ha €IUHUILY JJIUHBI BOJOBOJIOB
nuametpoM 450 mMm 11st pacxoaa 141 n/c. Benuunna 1 cocrapisier 0,00211. Torma

MOTEPU HATOpPa B BOJIOBOJIE ONPEACIATCS MO cieayromei hopmyre:
h, =1x1;,=0,0021 1 x 2000 = 4,22 (m).

Jls ompeniesieHrsi Haropa HaCOCOB HEOOXOUMO OTPEICIIUTh
CaMyl0 YIQIEHHYIO OT MECTa I10JIBOJA BOJOBOJIOB TOUYKY Ha CETH. TaKkOW TOUKOU
asisiercs y3en Ne 5. K Hemy Bojia MOKET MOJXOAUTH IO CIIETYIOIUM

HallpaBJICHUAM:



1-8-9-6-5 (cymmapnas quna mytu 2640 m);

1-8-7-6-5 (To xe 2620 m);

1-.2-7-4-5 (1o xe 2660 m);

1 -2-7-6-5 (1o xe 2620 m);

1-.8-7-4- 5 (1o xe 2660 Mm).

HawnGosiee mpoTssKeHHBIM SIBIISIETCS MTYyTh JIBYKCHHS BOJBI 1 -2-
7-4-5. TlpumeM ero -3a TUKTYIOIIHAM.

Hanop HacocoB onpenensiercs o cneayolieit (popmyie:

Hiae = Zx - Zigae + e +hy + 2N,

rne Z, u Zy. - COOTBETCTBEHHO T€0JIE3UYECKHE OTMETKHU
TUKTYOmEeNd Touku (ywia Ne 5 y MOBEpXHOCTM 3€MJIM) M HAcoca; OTMETKAa OCH
Hacoca COOTBETCTBYET MHUHUMAIBHOMY TOPU30HTY BOABl B HCTOYHHUKE
BOJIOCHAOXEHUs (Il pacCMAaTPUBAEMOro MIpUMEpPa COTIIACHO IJIaHy MECTHOCTH U
VCXOJIHBIM JIAaHHBIM JUISl POEKTUPOBaHUs Z; = 132.8 M, Z,;,. = 124 m):

he; =10 + 4 (n - 1); N — 3Ta)XHOCTh 3aCTPOMKHU (HAIIPUMED, HO
3amanuio 6 staxei); h,, =10+ 4 (6 - 1) =30 (m);

2.h¢ - cymmaphsie moTepu Hamopa 1o HampasieHuro I -2-7- 4 -5
(cM. BeTMUMHBI TOTEPh HAMOPA Ha JAHHBIX y4acTKaxX K UTOTOBBIX rpadax Tadi. §).
Otcroa cyMMapHbIe MoTepu Hamopa coctassat 2 h, =3,1 — 2,32 + 1,21. + 1,37 =

8(m).

Torma H,,, = 132,8 - 124 + 30 + 4,22 + 8§ = 51,02. [Ipunumaetcs
Harop HacocoB H,,. = 51,1 m. Ilo Bemuuunam pacxona Q... = 282 1/c u Hamopa
H,..= 51,1 M o karasiory noa6upaercs Hacoc tuna J[ 800-51.

Jlyist ompeniesieHust BICOTHI BOJAOHAMIOPHOW OamiHu BeIOUpaeTcs
KpaT4alIMii MyTh JBMOKCHHUS BOJBI OT y3ja, BOJU3M KOTOPOTO YCTaHOBJICHA
OarrHs 10 TUKTYOIIETo y3ma. Kparuaimmmii myTh B paccMaTpuBacMOM MpumMepe 3-

4-5. Torga BeicoTa OamHu OyIeT OMPENEATHCS 0 GOopMyIIe:



Hs=Z,—2Zs+hg + hys + 20+ h,

rae Zg - reoe3nveckas OTMETKa B MECTE€ YCTAaHOBKHA B MECTE
YCTaHOBKH OaltHu (OmpeaessieTcsl COrJIaCHO IUIaHy MECTHOCTH 10 TOPU3OHTAJISAM);
h,s. - MOTepH HamoOpa B BOAOBOAAX OAIlIHHU; OMPEACIIAIOTCS aHAJOTHYHO OTEPSIM B
Bo0oBOax 1o popmyie h,s=1X |, (s paccMaTprBaeMOro nmpuMepa pacxos o
Ka)XJIOMY BOJIOBOJY OT OamtHu cocrtapisieT 71,64 /2 = 36 (1/c); anuHa BOAOBOJIOB,
KaKk mpaBuio, cocraBisieT h,s = 150M, a namaMerp NPUHUMACTCS PaBHBIM
HauOOJIbIIIEMY B TOYKE I0JIBOJA BOJOBOJIOB K ceTH, T.e. 200 Mm); orcioga h, s = |
X l5.=0,0092 x 150 = 1,38 (m);

2.h¢ - cymmapHbie motepu Hamopa Ha ydacTkax 3-4 u 4-5 (co-
oTBEeTCTBEHHO 4,97+1,37=6,34 m);

h - BeicoTa Oaka OamrHu (B paccMarpuBaeMoM npumepe 8,33 m).

Torna Hy = 132,8 - 134,75 + 30 + 1,38 + 6,34 + 8,33 = 44,1 (m).
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