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AKT COI'ZIACOBAHUA

HA MeTOANYECKHEe PEKOMEHIAUN 10 BbINOJHEHUIO IPAKTHYECKUX PadoT
no teme 3.2 BonoorBenenue, npodeccnonanbubiii Moayab IIM.01 «Pa3padorka
TEXHOJIOTHI M MPOEKTUPOBAHME 3JIEMEHTOB CUCTEM BOJOCHAOKEHUS U
BO/J00TBe/IeHUsD), pa3padoranHbie npenogasareseM IOYpI'TK
CysnaneBoii TarbsiHoii MuxailsioBHOM

MeTonnueckre peKOMEH/Ialllu1 10 BBITIOJIHEHUIO MTPAKTUYECKUX paboT Mo TeMe
Bonootrsenenne, [IM.01 Pa3paGoTka TEXHOJOTHH M MPOEKTHUPOBAHUE 3JIEMEHTOB
CUCTEM BOJIOCHA0XKEHHUSI M BOJOOTBENICHHWSA, pa3pabOoTaHbl B paMKaxX MPOrpaMMbl
npo(ecCHOHaTBbHOTO MOMYJS, SBJSIONIETOCS YacTbl0  MPOrpaMMbl MOATOTOBKHU
crienuanucToB cpeanero 3seHa B coorBercTBuu ¢ OI'OC nmo cnenumanbHoctn CIIO
08.02.04 BopocuaOxkeHne U BOIOOTBEAEHNE 0a30B0OI MOATOTOBKH B YaCTH OCBOECHUS
OCHOBHOTO BHuja npodeccruonanbHon aestenbHoctu (BJIIT): PazpaboTka TexHomoruit
U TPOEKTUPOBAHUE JJIEMEHTOB CHCTEM BOJIOCHAOXKEHHMS W BOJOOTBEICHUS W
COOTBETCTBYIOIMUX Mpodeccronanbubix komnerenmuii (I1K).

Hacrosmume Meroguyeckne pPeKOMEHAAIMU IO BBINOJIHEHUIO MPaKTHYECKUX
paboT MpeACTaBIAIOT COO0M MHAMBUYATbHbBIC MPAKTUUECKHUE 3aJIaHUs U CITyXaT JIJIst
3aKpEIJICHUSI y CTYJCHTOB CIHEUHMAIbHBIX 3HAHUM M yYMEHUU MpHU ONPEeICHUU
PaCUETHBIX PACXOJOB CTOYHBIX BOJ OT PA3IMYHBIX MOTPEOUTENICH U BBIIOTHEHUU
TUAPABINYECKOTO pacueTa CeTeil BOJOOTBEICHMUS.

B Xone BBINOJHEHUS CTyJIEHTaMU MPAKTUYECKHX 3aJaHUN OCYLIECTBIIAECTCS
oOydyeHHe TPUMEHEHUIO TIOJYYEHHBIX 3HAHUW W yMEHUH, mnpuodperaercs
MPAKTUYECKUIA OMBIT TPU PEHICHWH KOMIUIEKCHBIX 3aj]lad, CBS3aHHBIX CO cdepoi
PO eCCHOHATIBHOM ESITEIbHOCTH OYIyIIUX CIEIIUATUCTOB.

Metoauyeckue peKOMEH/IAlNK IO BBITTOJIHEHUIO TPAKTUUECKUX PaboT Mo Teme
Bonootsenenne IIM.01 Pa3paGoTka TEXHOJOTHM M MNPOCKTUPOBAHUE DJIEMEHTOB
CUCTEM BOJIOCHAOKEHHMSI M BOJOOTBEICHHUS COOTBETCTBYIOT YCTAHOBJICHHBIM
TpeOOBaHUSIM M MOTYT OBITh PEKOMEHIOBaHBI JUIsl HWCIIONb30BAHUA B Y4eOHOM
Iporuecce.

//
TeHepampHEns -

MapxkumireTepay: A

PﬁK » «ApxureKkTypHas  Macrepckas
P fo/~— A.A. Mapkurerep




HOACHUTEJBHASA 3AIINCKA

Metoauueckue peKOMEHJALMU [0 BBIMOJIHEHUIO MPAKTUYECKUX padboT 1o
teme 3.2 BogootBeaenme, mnpodeccuonanbHbii Moayns [IM.01  «Paspabotka

TEXHOJOTHH 151 BOIIOCH36)KCHI/IH )41

NPOCKTUPOBAHUE DJIEMEHTOB  CHUCTEM
BonooTBeneHus» g cueranbHocTd 08.02.01 BoxgocHaOxxeHne M BOOOOTBEACHUE
(6a3oBas MOJrOTOBKA).

[IpakTUueckue 3aHATUS SBISIOTCS BaXXHBIM 3JIEMEHTOM MPOdeCCHOHATBHOTO
Moaymsi. B mpoliecce  BBIMOJHEHWS MPaKTHUECKUX paboT  oOyuaroriuecs
CHUCTEMATU3UPYIOT U 3aKPEIUISIOT MOJyYEHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT
MHTEJUICKTyallbHble W NpodecCUOHANIbHBIE YMEHHS, (DOPMUPYIOT DIEMEHTHI
KOMIETEHIIUM OyAyIIHUX CIEIUaTUCTOB.

[Tporpammoii [IM.01 Pa3paboTka T€XHOJOTUN U MPOEKTUPOBAHUE IIEMEHTOB
CUCTEM BOJOCHAOXEHUSI W BOJOOTBEIEHUS MpeaycMOTpeHO BbinonHeHue 40 yacos

MPAaKTUYECKUX paOOT, HAMPABJICHHLIX HA (DOPMUPOBAHUE ITEMEHMOE C/1EOYIOULUX

KOmMnemenyuiu:
Hlughp u
HAUMEHO8aHUE Ymenusn 3nanus Koo JIP
KOMNemeHyul
OK1. Pacno3znaBatb 3HaTh JIP 4
Botoupamo cnocoowl | 3anady u/unu npodiemy B AKTyaJIbHBIN JIP 11
peuwtenus 3a0ay npodeccnoHanTbHOM W/ | TTPO(eCcCHOHANBHBIN U JIP 13
npogheccuonanvholnl | COUMATBHOM KOHTEKCTE; | COLMAJIBHBIA KOHTEKCT, JIP 14
deamenpHoOCmU, AHanM3UpoBaTh | B KOTOPOM MPUXOIUTCS JIP 15
npuMeHumebHo K | 3374y U/Uiau npodiemy u paboTarth U KUTb; JIP 16
Pa3UYHbIM BBIJICJIATH €€ COCTaBHbIE 3HaThb JIP 17
KOHmeKcmam. 4acTH; OCHOBHBIE HUCTOYHUKU
[IpaBunsHO uHdopmanuu u
OTIPEICTTUTh U HAUTH PECYpPCOB TSI pelieHUs
nH(pOpMaIIHIO, 3aja4 U mpooieM B
HEOOXOUMYIO IS npodeccrnoHaTbHOM
pellIeHus 3aja491 U/UITN W/WTH COITUAIBHOM
poOJIEeMBI; KOHTEKCTE.
CocraBuTh MIIaH 3HaTh
JIeHCTBHS, aKTyaJbHBIE CTAHAPTHI
Onpenenutsb BBITIONTHEHUS padoT B
HEOOXOMMBIEC pecypchl; | TpodeccrHoHambHON 1
Bnanets CMEXHBIX 00J1aCTsIX;
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aKTyaJIbHBIMH METO/IaMU
paboThI B
npoecCHOHANILHO i U
CMEXHBIX chepax;
PeannzoBars
COCTaBJICHHBIH IUIaH;
OueHuTs pe3ynbrar
U TIOCTIE/ICTBUS CBOUX
JEUCTBUI
(caMOCTOSTENHHO UITH C
TTOMOIIbIO HACTABHHUKA).

3HaTh
aKTyaJIbHbIC METOIBI
paboThI B
poeCCUOHATBLHON U
CMEXHBIX chepax.

OK 2. Onpenendars 3a1a4u Howmenxknarypy JIP 4
Ocywecmenameo MOVCKa HH(POPMAITUH. UH(OPMAIMOHHBIX JIP 11
HOUCK, AHAIU3 U Omnpenensitb HEOOX0IUMBbIE HMCTOYHUKOB JIP 13

UHmMepnpemayuio WCTOYHUKH MH(POPMALIUU IIPUMEHSEMBIX B JIP 14
ungopmayuu, [LimanupoBats mpouece podeCCHOHAIBHON JIP 15
HeoOxo00umoii 01a | noucka CTpyKTypHpoBaTh | aesresnbHocTy [Ipuembr JIP 16
6bINONIHEeHUA 3a0ay [IOJIy4aeMYIO CTPYKTYPUPOBaHHUS JIP 17
npogheccuonanvroii | vHbopmanuio Beinenars | maopmanuu Gopmar
odesamenbHOCHU. HauboJee 3HaUuMMOe B odopmiIeHHUS
nepeyHe HHpopMauu pe3yJIbTaTOB IOUCKA
OueHuBaTh NPAKTUYECKYIO uHbOopMaIuu
3HAYUMOCTb PE3YJIbTAaTOB
noricka OPopmIIsITH
pe3yJbTaThl OMCKA

OK 3. OnpenensiTsb Coneprxanue JIP 4
Ilnanuposamos u AKTyaJIbHOCTh AKTyaJIbHOM JIP 11
peanus3oevlieams HOPMAaTUBHO-IIPABOBOM | HOPMaTUBHO-IIPaBOBOM JIP 13

cobcmeennoe JIOKYMEHTalllH B JIOKYMEHTaIUH JIP 14
npogeccuonanvnoe u npodeccuoHaNbHOM CoBpeMeHHast Hay4yHas JIP 15
JUYHOCMHOE JIEATEIIbHOCTH 1 TipodecCuOHAIbHAS JIP 16
pazeumue TEPMHUHOJIOT U JIP 17

Bo3MoxHbIE

TPaeKTOPUH

npodeccrnoHalbHOTO
pa3BUTUS U
caM000pa30BaHUsI
OK 4. OpraHuzoBbIBaTh [Icuxonorus JIP 4
Paoomamo 6 paboTy KOJIEKTHUBA U KOJUICKTHBA JIP 11
Koaulekmuee u KOMaHJBbI. IIcuxomorus TMYHOCTH JIP 13
Komanoe, B3anmoneiictBoBath ¢ OCHOBBI POEKTHOM JIP 14
agpgpexmueno KOJIJIEraMH, pyKOBOJCTBOM, JEeATENIbHOCTU JIP 15
63aUmMo0eicmeosams KJIMEHTaMH. JIP 16
¢ Konezamu, JIP 17
PYK080OCmEOM,
KAUueHmam




OK OIMCHIBATh CYILIHOCTb JP 1
6Ilposaename 3HAYUMOCTb CBOEH rpakIaHCKO- JIP 2
2Par)rcOancKko- CHEIUATBbHOCTH; TPUMEHSI T MaTpUOTHYECKOU

nampuomu4ecKyro CTaHJApThI MO3UIUH,
nozuyuio, AHTUKOPPYILUOHHOTO 00I11e4eTTOBEYECKIX
0emMoHcmpupoeams MOBEJICHUS LEHHOCTEH;
OCO3HAHHOE 3HAYUMOCTb
noeeoenue Ha OCHoOGe npodeccuoHanbHOM
mpaouyuOHHbIX JESATEIILHOCTH 110
odueuenoseueckux CHEIHAbHOCTH
UeHHocmell.
OK 7. Cobmo1aTh HOPMBI [IpaBuna JIP 10
Cooeiicmeosamyp 9KOJIOTMUYECKOI 9KOJIOTMUYECKOI
COXpaHeHUuIo 6e3omacHoctu OmnpenensaTh| 0€30MacHOCTH MPU
OKpyHcaroweil cpeowl, HaIpaBJICHUS BEJICHUU
pecypcocoepesicenuto,|  pecypcocOepekeHus B npodeccuoHanbHOM
Ihpekmueno pamKax JIeATETbHOCTH
delicmeosams 6 npodeccuoHanbHOM OcHOBHBIE pecypchl
Upe3euIualiHbIX NESTEIbHOCTH 110 3a/ICICTBOBaHHBIC B
cumyauusnx npodeccun npodeccnoHanbHOMI
(criennaabHOCTH) nesrenbHoCcTH [Tyt
obecrieueHus
pecypcocOepexeHusl.
OK)9. [IpumensTh CoBpeMeHHbIE JIP 4
Hcnonvzoeams CpeacTBa CpEACTBA M YCTPOMCTBA JIP 11
ungopmayuonnvie UH(OPMAaLMOHHBIX uH(pOopMaTU3aLNUU JIP 13
mexHo02uU 8 TEXHOJIOTUH JJISI peLICHUS [Topsanok ux JIP 14
npogheccuonanvhou | npodheccHOHAIbHBIX 3a1au. [IPUMEHEHUS U JIP 15
deamenvHocmu. Hcnonb3oBars MPOrpaMMHOE JIP 16
COBPEMEHHOE obecrieueHue B JIP 17
MIPOrpaMMHOE npodeccuoHanbHOM
o0ecreyeHue JIESITENIbHOCTH
OK 10. [ToHumats oOIIMH [TpaBuna JIP 4
Ilonv3o6amucsa CMBICIT YETKO MOCTPOEHUS MPOCTHIX U JIP 11
npogheccuonanvhoi MPOU3HECEHHBIX CJI0KHBIX JIP 13
O0oKymenmauueii Ha BBICKA3bIBAaHUH Ha IIPENIOKEHUI HA JIP 14
20CY0apcmeeHHOM U W3BECTHBIE TEMBI poQeCcCuOHAIbHBIC JIP 15
unocmpannom sazvike.| (npodeccuoHaNbHbIE U TE€MBbI, OCHOBHBIE JIP 16
OBITOBBIE), o0IeyoTpeOUTENbHbIE JIP 17
MOHUMATh TEKCTHI | THaroisl (ObITOBas U
Ha 0a30BbIe npodeccuoHaIbHas
po(heCcCHOHANLHBIE TEMBI | JIGKCHKA), TeKCUIECKHIA
y4acTBOBAaTh B AHANOrax Ha MUHHAMYM,

3HAKOMBIE 00IIHe U
poQeCCHOHAIbHBIE TEMBI,
CTPOUTH MPOCTHIE

OTHOCSIINICS K
ONMCAHMIO MPEJIMETOB,
CPEACTB U MPOLIECCOB

BBICKa3bIBaHUS O ceOe 1 0 | TpodeccuoHaIbHON
cBoel MpodeccuoHaNbHOM NeSITeIbHOCTH,
JIeATeTLHOCTH, KPaTKO 0COOEHHOCTH
000CHOBBIBAThH U MTPOU3HOIIICHHUSI,




OOBSCHUTH CBOU ﬂCﬁCTBHﬁ IpaBHJia YTCHUA

(Texymme u TEKCTOB
IUIAHUPYEMBIE), TUCATh npodeccuoHaTBLHON
IIPOCTHIE CBSA3HBIE HalpaBIEHHOCTU

COOOIIIEHNS HA 3HAKOMBIE
WA UHTEPECYIOIINE
po(heCCHOHAILHBIC TEMBI

I[IK 1.1. IlpuHumaTh ywacThe B IPOEKTHUPOBAHHM 3JIEMEHTOB CHCTEM
BOJIOCHA0KEHUS U BOJIOOTBEICHUS
I1IK 1.2. Onpenenars pacy€THbIE PacXoIbl BOJIbI
[1K 1.3. Pa3zpabaTbiBaTh TEXHOJIOTMUYECKUE CXEMBI OUMCTKH BOABI U 00paOOTKH
OCAaJIKOB
I[IK 1.4. Ilpou3BoauTh pacueTbl 3JIEMEHTOB CHCTEM BOJOCHAOXKEHUS U
BOJIOOTBEICHUS
IIK 1.5. Pa3pabaTbiBaTh 4YEpTEKU HIEMEHTOB CHCTEM BOJOCHAOKEHUS U
BOJIOOTBEJICHUS
[IK 1.6. Onpenenarb, aHaIU3UpPOBATh MW  IUIAHUPOBATH  TEXHUKO-
HKOHOMUYECKHUE TIOKA3aTeNIN CUCTEM BOJOCHA0KEHUS U BOJIOOTBEICHUS
[IK 1.7. VYcraHaBauMBaTh ~ COOTBETCTBHE  NPOEKTHBIX  PELICHUH
MPUPOAOOXPAHHBIM TPEOOBAHUSM.
YMEHUM:
— pa3pabaThiBaTh TEXHOJIOTMUYECKUE CXEMbl OUYUCTKH MPUPOJHBIX M CTOYHBIX BOJ,
CXEMbI 00pabOTKH OCAIKOB;
— YUTaThb M BBINOJHATH YEPTEKU OJIEMEHTOB CHUCTEM BOJIOCHAOKEHHUS WU
BOJOOTBEICHUS;
— paboTaTh C HOpPMAaTUBHBIMH IPABOBBIMU aKTaMU;
— COCTaBJIATh BEIOMOCTM U crHenudukanuu oOOpyAOBaHUS M MaTEepHAJIOB,
AJIEMEHTOB MPOEKTUPYEMBIX CUCTEM BOJOCHAOKEHUS U BOJIOOTBEICHMUS;
— BBINOJHATE M OQOPMIISITH  pacyeThl MPOECKTUPYEMBIX 3JIEMEHTOB CHCTEM
BOJOCHA0KEHHS M BOJTOOTBEICHUS;

— IOJIB30BATBCA PAaCYCTHBIMU IIPOrpaMMaMi,
6



— BBINOJIHATH PACYETHI 3JIEMEHTOB CAHUTAPHO-TEXHUYECKUX CUCTEM;

— YWTAaTh U BBIIOJHATh YEPTEKHU CAHUTAPHO-TEXHUYECKUX CUCTEM;

— MPUMEHSATh COBPEMEHHBIE TEXHOJIOTUU CTPOUTEIBCTBA CUCTEM BOJOCHAOKEHUS U
BOJOOTBEACHUS;

— HCMOJB30BaTh HMH(POPMALIMOHHBIE TEXHOJOTMM TMPU MOA0OpE M  TOHUCKE
HE00X0IUMOT0 000PYIOBaHMS;
3HAHUM:

— OCHOBBI IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS;

— COCTaB U MOPSIIOK pa3pabOTKU MPOEKTHOU JOKYMEHTAIUY;

— CTPOUTENbHBIE HOPMBI U IIPABUIIA;

— TEXHOJIOTHIO BBIMOJIHEHUS CTPOUTEIBHO-MOHTAXHBIX padoT;

— IEpeIoBbI€ TEXHOJIOTHUHU U COBPEMEHHOE 000pYI0BaHUE;

— OCHOBHBIE THIPOTEXHUYECKHE COOPYKEHMs, MWCIOJIb3yEMbIE B CHCTEMax
BOJOCHA0XKCHHS U BOJOOTBCACHMS,

— COBPEMEHHOE HaCOCHOE 000PYI0BaHUE.

[TpakTueckue paOOTHl BBINOJHAIOTCS CTYJIEHTAaMU COTJIACHO 3aJlaHHOMY
BapuaHTy. Jlo Hayama BBINOJHEHUs PadOTHl CTYAEHTHI JOJIKHBI O3HAKOMHUTBHCS C
LEeIbI0 paboThl, TEOpUEH MO [JaHHOM TEeME, MOPSAKOM BBINOJHEHUS PadOThI M,
OTBETMB  Ha  BONPOCHl  NPENOJABATENs, NPUCTYNIUTh K  BBINOJHEHUIO
WHJUBUyaJIbHOTO 3a/1aHHUS.

[To pesynbratam BBITTOJHEHHOW MPAKTUYECKON pPabOThI CTYACHTHI JIOJKHBI
Oo(OpMHUTH OTYET B COOTBETCTBUU C MpPaBHJIAMH, NPUBEIEHHBIMH B METOJUYECKHUX
YKa3aHUsX, 1 OTBETUTh HA KOHTPOJIbHbIE BONPOCHL. TUTYJIBHBIN JIMCT TOJKEH OBITh

0(OpMIICH B COOTBETCTBHH C MPHIIOKESHHEM A.

Ilepeyenb npakTuyeckux padbor
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Ne TeMbl

No
3aHATUS

Bua u HaumeHoBaHue paboOThI

KonnuectBo
4acoB Ha
BBIIIOJIHEHHE
ayIUTOPHOU
paboTHI

Tema 3.2 BogoorBeaeuue

lIpakmuueckas paboma Ne [ «Onpenenenue
PAaCUYETHBIX PACXOJO0B CTOUYHBIX BOJ KHIJION
3aCTPOVKUY.

2

lIpakmuueckas paboma Ne 2 «Onpenenenue
PACUETHBIX PAcXOJ0B CTOUYHBIX BOJ]
MIPOMBIIICHHOTO TPEINPUSITHUS

lpaxmuueckas paboma Ne 3 «TpaccupoBka
ceTel BOJIOOTBEJICHUS TOPOJIa»

IIpakmuueckas paboma Ned4 «OnpeneneHue
HaYaJIbHOU TIIYOMHBI 3JI0KEHUS YITUIHOM
CETU BOJOOTBEACHUSD

IIpakmuueckas paboma Ne5 «OnpeneneHue
PACUYETHBIX PacXOJ0B Ha PACUETHBIX YHaCTKAX
CETH MPHU MTOMOIIN MOIYJISI CTOKa

lIpaxmuueckas paboma Ne 6 «OtpaboTka
MEPBUYHBIX HABBIKOB padOT CO CIIPaBOYHO-
HOPMAaTUBHOU JINTEPATYPOK

lIpaxmuuecxas paboma Ne 7
«'napaBIMyYeCcKU pacuyeT HECKOJIbKUX
YYaCTKOB CETH BOJOOTBEACHUS»

Ipaxmuuecxas paboma Ne 8 «Pacuer
JIoKepa» win «Pacuer u KOHCTpyHupoBaHUE
KaHAJIM3aIMOHHOTO KOJI0/111a U3 COOPHBIX %k/0
DIICMEHTOBY

IIpaxmuueckas paboma Ne 9 «Iloctpoenue
MPOJIOJIBHOTO MPOQUIISI CETH BOJIOOTBEICHUS
(o pe3ynbTaTaM ruApaBIMYECKOrO pacyeTa
p. 3aH. No7)

10.

lpaxmuuecxas paboma Ne 10 «Pacuer
MPOU3BOAUTEIILHOCTH TJIaBHOM HACOCHOM
CTaHIIHH

11.

Ipaxmuueckas paboma Ne 11
«OmnpeaeneHne KOHICHTPAIMH 3arPSA3HIIOIINX
BEIIECTB CMECHU OBITOBBIX U
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI

12.

llpaxmuueckas paboma Ne 12
«Onpenenenne He0OX0IMMON CTENEHU
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OYUCTKH CTOYHBIX BOI»

13.

lIpakmuuecxas paboma Ne 13 «Ilon6op
TUTIOBOW PEIIETKU MO PAaCUeTHBIM
napametpam. Omnpezesenre KoJIn4ecTBa
3arpsI3HEHUM, 3a/IeP)KUBACMBIX Ha PEIIETKAX)

14,

lIpaxmuueckas paboma Ne 14 «Ilogbop
MIECKOJIOBOK TI0 PACYETHBIM TTapaMeTpaM.
PacueT necKkoBbIX MIIOMIAI0K)

15.

lIpaxmuueckas paboma Ne 15 «KomnoHoBKa
COOPYKCHHI MEXaHHIECKON OYMCTKUY

16.

lIpakmuuecxas paboma Ne 16 «OueHka
2 PEKTUBHOCTH PaOOTHI APOTCHKOBY

17.

IIpakmuuecxas paboma Ne 17
«BpruepuriBaHNE TEXHOJIOTUYECKUX CXEM
OMOJOTMYECKON OUYMCTKH CTOYHBIX BOJ C
Pa3IMYHBIMU COOPYKEHUSIMU 00padOTKH
0CaJIKay

18.

lIpaxmuueckas paboma Ne 18 «llpuBsizka
MacrnopTa TUIIOBOTO MPOEKTa OUUCTHBIX
COOPY>KEHU BOJIOOTBEJCHUS

HUTOI'O:

40




Coaep:xxanue oT4éTa U TPEOOBAHHUS K €ro 0(pOPMJICHUIO
1.  Otuér mo mpakTUYECKO pabOTE BBHIMOIHIETCA B COOTBETCTBUU C TPEOOBAHHUSIMHU
nemctBytomux cranaaptos ('OCT).
2.  Oruér BKIIOYaeT B ce0s pa3felbl, OTPAXKAIOIIUE BCE OSTalbl BBINOJIHEHUS
paboTHI.
2.1. Homep, Ha3BaHUE U 11€JIb PAOOTHI.

[lenp pa®oThl OTpaskaeT OCHOBHBIC 3aJaud TEOPETUYECKOTO IJIaHa B JAHHOMN
pabore.

2.2. PacuérHoe 3amanue.

Kaxnplii sranm pacdyéra AODKEH HMMETh CBOM MOA3aroJIOBOK, IPHUBOJIUTCS
pacuérHas cxema (IIpy HEOOXOAUMOCTH), UCXOJHBIE JaHHbIE, PACUETHBIC (HOPMYIIBI,
pe3yNIbTaThl PacUuETOB B BUIE TAOJIHUIIBI.

3. I'paduueckas yactb oOT4€Ta (CXEMBI, TaONMIIBI, JAUArpaMMbl, TpaduKH)
BBITIOJIHSIETCS] KAPaH/IaIlIOM C IPUMEHEHUEM YePTEKHBIX HHCTPYMEHTOB.

4. Kaxnas otdueTHasi paboTa JOJDKHA OBITh akKypaTHO odopMieHA U BIOXKEHA B
nanky ¢ ¢aiiaamu. OT4eT MOKHO BBITIOJIHATHh B PYKOIMMCHOM BapHaHTE WJIU C IIpUMe-
HenueM IIK. IlepBsiii daitn B manke JOKEH CONEPKaTh TUTYJIbHBIN JIUCT yCTAaHOB-
JeHHoro ooOpasmna (mpuiokenue A). Kaxknmas oTderHas padora IMOAIMCHIBASTCS
npernojaBareieM Mocie e€ 3allUThl M XpaHUTCS B ManKe y CTYICHTa JI0 KOHIA
TEKyIIero cemecTtpa. B KoHIle cemecTpa CTyIAeHT 00s3aH CAATh MamnKy CO BCEMH,
MOANMUCAHHBIMU TpEToAaBaTeIeM, padoTaMu M TOJYYUTh 3a4eT MO MPAKTUYECKUM
paboTtam 3a cemecTp. 3a4eT MO MPAKTUYECKHUM padboTaM 3a CEMECTp CTaBUTCS MpPH

HaJIM4YMWH B IIAIIKC BCEX OTUYCTHBIX pa60T, IMPOBCACHHLIX B I'PYIIIIC.

Kpurepuu oueHuBaHus:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS 00yHaroleMycsi 3a padoTy, BBIIOJIHEHHYIO
6e301mMrO0YHO, B TIOJITHOM 00bEME C YUETOM PAIIMOHAILHOCTH BRIOPAHHBIX PEIICHHIM;

- OIICHKAa «XOpPOIII0» BBICTABJISETCS 00yJaromeMycss 3a paloTy, BHIOTHEHHYIO

B ITOJIHOM 00BEME C HCOO04YCTaMU,
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- OLEHKa «YAOBJIETBOPUTEIHHO» BBICTABIAETCA oOOyuarolmemycs 3a padory,
BBITIOJITHCHHYIO B HE TOJHOM 0o0beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a1aHUM OT 00IIero o0ObeMa paboThl);

- OIICHKa «HEYJOBIIETBOPUTEIHHO» BBICTABIACTCS OOydJaromemMycs 3a padoTy,
BBITIOJIHCHHYIO B HE TOJHOM o0beme (MeHee 50% TpaBUIIBHO BBIMOJHECHHBIX

3a/1aHUl OT 00I1Iero 0ObeMa paboThl).
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INPAKTHYECKASA PABOTA Nel

HA3BAHUE ITPAKTUYECKOM PABOTbBI: OIIPEJIEJIEHUE PACUETHBIX
PACXOJIOB CTOYHBIX BOJI XKMJION 3ACTPOVKU

Hean padoThi:

— OCBOUTH METOJIMKY OIPECIICHUS PACYETHBIX PACXOJ0B CTOUHBIX BOJI KUJION
3aCTPOVKH;

— HAY4YUTHCS OMPEAEIATh CPEHUE U PACUETHBIC PACXOAbl OBITOBBIX CTOYHBIX
BOT,

— HAYYMThCS pacIpeesaTh 10 YacaM CyTOK PacxXo]i OBITOBBIX CTOYHBIX BOJI;

— HAy4yUTbCS TOJB30BATHCS IIPU  BBHINIOJHEHUHM PAcye€TOB HOPMATUBHO-

CIIPAaBOYHOM JIMTEPATYPOH.

3HaHus (aKTyanu3amus):

— METOJIUKH OTPEICICHUS CPEAHUX M PACUYCTHBIX PACXOJ0B CTOYHBIX BOJ
KUJIOU 3aCTPOMKHU;

— MpaBWJI OMNPENETCHUsI yIeTbHON HOPMBI BOJOOTBEJACHUS W TapameTphl, OT
KOTOPBIX OHA 3aBUCHT,

— XapaKTEepUCTUKU KOd()PUIIMEHTOB HEPABHOMEPHOCTH,

— TepeyHsi He0OXOMMOM CITPaBOYHOMN JIUTEPATYPHI.

YMEHHUA:

ONPENENATh PACUETHOE KOJIMYECTBO KUTEIECH;

OIPENENATh CPEAHNE U PACUETHBIE PACXOAbI CTOYHBIX BOJ KHJIOW 3aCTPOMKHY,
— omnpeaenarTb KodPPuIueHTs HEPaBHOMEPHOCTH;
— pacnpeneniaTh CpeIHEeCYyTOUHBIH pacxXo/l Mo yacaM CYTOK C y4e€TOM OOIIEro
ko3 puIeHTa HEepaBHOMEPHOCTH;

— II0JIb30BaThCS HOPMATUBHO-CIIPABOYHOU JINTEPATYPOU.
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OCHOBHBIE TEPMHWHBI 1 ITIOHATUA

[Ipu mpoeKTHUpPOBaHUU CUCTEM BOJOOTBEJICHUS HEOOXOAMMO 3HATh PACUETHbHIC
pacxoJpl CTOYHBIX BOJ, KOTOPBIC OMPENCTSIOTCS 3aJaHHBIM YHCIIOM JKHTENeH Ha
00BEKTE BOJOOTBEICHUS U KOJTMYECTBOM MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

Pacuemnoe uucno scumeneti onpenensror mo Gopmyiie

N = pF, (1.1)
rie P — IUIOTHOCTh HacedeHWs (YUCIO >KuTeel, mpuxoasmmxca Ha 1 ra
TUIONIA/IM 32 BEIYETOM YIIMIL), YeJI/Ta;

F — mnomaas kBaprasios, ra.

Yoenvuas nopma eodoomeedenus (; — 3TO CPEIHECYTOUHBIN (32 TOJ) pacxos
CTOYHBIX BOJI, OTBOJAMMBIM OT OJTHOTO YEJIOBEKA, JI/CYT.

OTa HOpMa 3aBUCHUT:

- OT YPOBHS CAHUTAPHO — TEXHUUECKOTO 000PYTI0BaHUS 3TaHH;

- OT KJIMMATHICCKUX YCIIOBHUH.

B Tabmume 1 (CHull 2.04.02 — 84) mnoka3aHa 3aBHCHMOCTb CTCIICHH

0JIaroyCTpOMCTBA 3/IaHUK U BETUYUHBI YJIEIbHOTO BOJIOOTBEICHHUS.

Tabnuia 1- Hopmbl BOI0OTBEICHUSI OBITOBBIX CTOUHBIX BOJ HACEIICHHBIX MECT

. . . BonoorBenenue Ha 0JTHOTO
CreneHp 6J1aroycTpoicTBa PaiOHOB KUIIOM
. KUTEIIS CPETHECYTOUHOE
3aCTpOMKHU
(3a rox), N/CyTKH

l. 3acTpoiika 31aHUSAMU, 000pyAOBaHHBIMU
BHYTPEHHHUM BOJONPOBOJIOM U KaHalu3auueu, 0e3 125 -160
BaHH
1. 3acTpoiika 31aHUSAMU, 000pyAOBaHHBIMU
BHYTPEHHUM BOJIOTIPOBOJIOM U KaHaju3alueh u 160 — 230
BaHHBIMU C MECTHBIMHU BOJIOHArPEeBATEISIMU
1. 3acTpoilka  3JaHUSAMH, 000pyAOBaHHBIMHU
BHYTPEHHHM  BOJONPOBOJOM,  KaHajgu3auued U 250 — 350
CUCTEMOM LEHTPAJIM30BAHHOT O ropsiuero
BOJIOCHA0KEHHUS

[TpuToK CTOYHBIX BOJ KOJIEOIETCS IO CyTKaM B TIpeieliaX To/1a U 10 YacaM CyTOK.

Kosgppuyuenm cymounoii nepagHomepHocmu CTOUHBIX BOJ
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K1 =Q:1/Qq, (1.2)
rae Qp, Q, - MaKCHUMAaITBHBIN M CPETHUN CYTOYHBIA PACXO/T 3a TO/I.

Koadduiment cyTodHol HEpaBHOMEPHOCTH HWCIONB3YIOT TIPH  aHAIN3e
KOJIeOaHMi OBITOBBIX CTOYHBIX BOJI OT ropoja. B 3aBUCHMOCTH OT MECTHBIX yCIIOBHIA
oH pageH 1.1 - 1.3.

Koaghgpuyuenm uacosoii nepagnomeprocmu CTOYHBIX BOJ

K> = qu/0y, (1.3)
rae (i, 0, - MAKCUMAIIbHBIN B CPEIHUI YacOBBIE PACXObl B CYTKH C MaKCHMAIIbHBIM
BOJIOOTBE/ICHUEM.

a) oowull MaKCUMAaIbHuIU KOIDhuyuenm HepagHoMepHoCmu

K=K K; = (24 0:/24 q)(q./92) = q./q, (1.4)
rze ( — CpeaHeuacoBOM Pacxo/l B CYTKH CO CPEAHHUM MOCTYIIJICHUEM CTOYHBIX BO/I.

6) 00Ul MUHUMATILHBLI KOIDDUYLUEeHM HepABHOMEPHOCMU

K = dn/q, (1.5)
/1€ (jm — MUHAUMAJILHBIN 9acOBOM pacXo B CYTKA ¢ MUHUMAJIBHBIM BOJOOTBEICHUCM.

Tabmuma 2 - OOmwmii kod3(pPUIIMEHT HEPaBHOMEPHOCTH BOJOOTBEICHUS OBITOBBIX
CTOYHBIX BOJ 1 pacueta cetu (CHull 2.04.03 — 85)

OO6mmit Cpennuii pacxoji CTOYHBIX BOJ, JI/C
Ko3QpHULIHEHT 5000
HEPaBHOMEPHOCTH 5 10 20 50 | 100 | 300 | 500 | 1000 "
HPUTOKA CTOYHBIX BOJI Ooiee
MakcumManbHbli K 250 |2,10 | 1,9 1,70 |1,60 |155 |150 | 1,47 |1,44
MunaumManbHbINA Ky 0,38 (0,45 | 050 (055 |059 |0,62 |0,66 |0,69 |0,71
Pacuemnwuii pacxo0 — >TO HauOONBIINKA BO3MOXHBIM PACXOMd, KOTOPBIA

MOKET TOCTYIHUTh B BOJOOTBOJSLIYIO C€Th, U Ha KOTOPHIA JOJKHBI OBbITH OHHU
paccUUTaHBbI.

PacueTHbie pacxonpl OBITOBBIX BOJI OT TOpOJia ONPENEISIOT MO CIAEAYIOIIUM
dbopmymnam:

- CpEIHECYTOYHBIN:

Q. = q; N/1000, m*/cym, (1.6)
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— MaKCUMQJIbHBI CYyTOYHBIN:

Q. = (q; N/1000) Ky, m*/cym, (1.7)
— CpeIHEeYacoBOii:
q = qs N/(1000-24), m*/u, (1.8)
— MaKCHMaJIbHbIM 4aCOBOW:
01 = q K, m*/u, (1.9)
— CPEAHECEKYH/IHBIN:
Qmig.s = s N/(24- 3600), a/c, (1.10)

— MAaKCUMQJIbHBIN CEKYH IHBIM:
Omaxs = Omids © K, alce,
rae Js;— YAeIbHOE BOJOOTBEAECHNE OBITOBBIX BOJI, JI/CyT Uel;
N — pacueTHOE YHCIIO KUTEIESH.
Hopmamu BojooTBeIcHNS OBITOBBIX BOJI OT TOPOJA HE YUUTHIBAIOTCS PACXOIbI
BO/JIbI, MOCTYIIAIOIIUE OT JIOMOB OTJbIXa, CAHATOPHEB, MPOMUIAKTOPUEB U Ap. DTH

pacxoabl BOAbLI OIIPCACIIAIOTCA U YUYUTBIBAIOTCA OTACIBHO.

ITopsiok BbINOJHEHUSI PA0OTHI:

1. ITonb3ysiCh €HILIAHOM, ONPEAEIIUTD IUIOIIA b KUIOK 3aCTPOIKH.

2. OnpenenauTb pacueTHOE KOJIMYECTBO KUTEIEH.

3. OnpenenuTh YICNbHYHO HOPMY BOJOOTBEIEHHUS COTJIAaCHO  CTENEHU
0y1aroyCcTpoicTBa 31aHUM.

4. OnpenenuTh CpelHHWE M PACUYETHBIE PAcXoAbl CTOYHBIX BOJ C YYETOM
Ko3(puimeHTa HEPaBHOMEPHOCTH, TOJYYEHHbIE PEe3ylbTaThl 3aHECTU B TaOJIUILY
(cMm. Tabm.3).

5. PacnipenenuTs CpeTHECYTOUYHBII pacXxo/ MO YacaM CYTOK (CM. MIPUIIOKEHUE

B) ¢ yueTom obriero koadduireHTa HepaBHOMEPHOCTH (CM. TaoII. 4).
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Tabnuna 3 - Pacxompl CTOYHBIX BOJ OT JKUJIOH 3aCTPOUKHU

[Tmomans 3actpoiiku F, ea
II;roTHOCTE HaceneHus
P, wen/za

PacueTHOe umcio xuTenei

N, wen.

CpenHsiss HOpMa BOIOOTBEACHUS

Cpenuuii pacxon
CTOYHBIX BOJI

KoadpummenTsr
HEpaBHOMEPHOCTH

PacueTHbIe pacxoas
CTOYHBIX BOJ

3

s, W/cym

CpenHecyTOUHBIH
Qcp. cyms M

QL‘p. cexy /1

CpenHevyacoBoit
3
Qcp. waey M
CpenHecekyHIHbIN

Cytounslii K.
O6uwmit K,

3
3

Qmax.'mcv M
MaxkcuManbHBIA
CEKYHJIHBIA Pacxo/t
Qmax.cexs 71

CYTOYHBINA pacxoj
Qunax.cyms M
MaxkcuMabHbIH
JacOBOU pacxo/t

MaxkcumanbHbIH

Tabnuia 4 - PactipefienieHre cpeIHECYTOYHOTO pacxoaa OBITOBBIX CTOYHBIX BOJI
10 YyacaM CYTOK B 3aBUCUMOCTHU OT 00111ero Ko3ppuiueHta HepaBHOMEPHOCTH
BogooTBeneHUA (K,5,)

Yacel cyTok

BreITOBBIEC BOJIBI OT ropozaa

% M
0-1
1-2
2-3
23-24
Hroro 100%

Hcexoonwvie oannvie

['eHepanbHBIN TJ1aH TOPOJIa B COOTBETCTBUU C HOMEPOM BapHaHTa B MaciiTade

1:10 000 wyuti 1:5 000

Tabnuua 5 - J[aHHbIE MO KUJIOH 3aCTPONKe

Xapakrepuc
Crenenn
THKa . . ['my6una
N [TnoTHOCTH | 6IATOYCTPOIA- Paiion
paiioHOB . 3aneranus | Kateropus
Bapu | sactpoiikn HACENICHHs | CTBA 3/IaHUH | CTPOMTENHCTBA rpyHTOBEIX| IpyHTa
’ yen/ea  ((CHul12.04.02-  (oGmacth)
aHT | DTaXHOCTb BOJI, M
. 84), taom. 1
3TaHUH
1. 2-3 200 1 ITepmb 6,2 CYTJIMHOK
2. 2-3 330 1 ITeTpo3aBoack 5,8 Cyrech
3. 5-10 350 2 HoBocubupck 6,2 CYTJIMHOK
4. 8-10 200 2 bapnayn 6,4 cyrech
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[Tponomkenne TaOIUIBI 5

5. 6-8 340 3 Camapa 6,8 CYTJIMHOK
6. 5-6 220 3 CBIKTBIBKAp 6,7 Cyrech
7. 7-8 270 2 Kpacnonap 7,0 CYTJIMHOK
8. 2-3 250 1 Pocros-Ha- Jlony 7,2 CyIech
9. 5-10 270 3 Yoa 7,4 CYTJIMHOK
10. 5-10 330 3 Benukue Jlyku 7,6 Cyrech
11. 2-3 300 2 Yena0MHCK 7,8 CYTJIMHOK
12. 5-6 350 3 ExarepunOypr 5,0 CyInech
13. 5-10 250 3 Bonrorpan 5,2 CyIech
14. 8-10 350 2 KocTtpoma 54 CYTJIMHOK
15. 8-10 330 3 HxeBck 5,6 CyIech
16. 2-3 300 1 Kazanp 5,8 CYTJIMHOK
17. 2-3 350 3 ExarepunOypr 6,0 CyInech
18. 5-10 325 3 YenaOMHCK 6,0 Cymech
19. 7-8 300 2 OmMmck 6,4 CYTJIMHOK
20. 7-8 325 3 Kypran 6,6 CyIech
21. 5-6 250 2 CaparoB 6,8 CYTJIMHOK
22. 5-10 350 3 H. Hosropon 7,0 CyIech
23. 5-6 200 2 [lensa 7,2 CYTJIMHOK
24, 8-10 290 3 [IckoB 7,4 Cyrech
25. 2-3 200 1 ActpaxaHb 7,6 CYTJIMHOK
26. 7-8 250 3 OpeHOypr 7,8 CyIech
217. 8-10 350 3 Camapa 8,0 CYTJIMHOK
28. 5-6 300 3 C. IletepOypr 6,0 CyIech
29. 2-3 200 1 CMoJeHCK 5,0 CYTJIMHOK
30. 5-10 325 3 YenstOnHCK 6,0 Cylnech

KoHTpoJibHbIE 3a1aHMSA:

. IlosicHuTe, KaK ONPEAEINSIOT PACUETHOE KOJIMYECTBO KUTEIIEH.

. Pacckaxxute 0 MeToAMKe U MOPSAIKE ONPEIEICHNUs paCUeTHOTO pacxoa ObITOBBIX
CTOYHBIX BOJI KUJIOW 3aCTPOMKH.

. JaliTe onpezneneHue yneabHOM HOPMbI BOJOOTBEACHHS M HAa30BUTE MApaMETPHI,
OT KOTOPBIX OHA 3aBUCHT.

. Ilosicaute, ns 4ero UCMONb3YIOT KOA(DPUIIMEHTh HEPABHOMEPHOCTH M KaK HMX

OTIPEICIISIOT.
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INPAKTHYECKASA PABOTA Ne 2

HA3BAHUE IPAKTUYECKOM PABOTBI: OIPEJEJIEHUE PACYETHbBIX
PACXOJ0B CTOYHbIX BO ITPOMBIINIIEHHBIX ITPEJITPUATUA

Hean padoTsi:

1. chopmupoBaTh MPAKTUUECKUE YMEHUS B ONPEIEIICHUN PACUETHBIX PacXO0B
CTOYHBIX BOJI TPOMBIIICHHOTO MPEANPUATHUS;

2. OCBOMTh METOJMKY pacyeTa pacyeTHBIX PACXOAOB CTOYHBIX BOJ
IpeAnpusiTus;

3. HAyYUTHhCS CBOJIUTH TOJYyYEHHBIE pacdyeTbl B TaOMHIBl (CBOIHBIC

BEJIOMOCTH);

3Hanus (aKTyanuzanus):

— NpPUHIMINA  ONpENeieHHUs]  YJENbHOIO  BOJOOTBEACHUS  OBITOBBIX U
IIPOU3BOACTBEHHBIX CTOYHBIX BOJI IIPOMIIPEIIIPUATHS;

— METOJUKH ONPEIEICHUS] pACUYETHBIX pACXOJ0B OT MPOMBIILIEHHOTO
MpEeANPUSTHS;

YMEHHUHA:

— BBINOJHATh PACUET PACUETHBIX PACXOJ0B CTOYHBIX BOJ MPOMBIILIEHHOTO
MpEeANPUATHS;

— MOJyYEHHbBIE PE3yJIbTaThl PACYETOB CBOIUTD B TAOIMIIBI (CBOIHBIE BEJOMOCTH);

— pacupenessTh CyTOYHBIN PacXo MPEANPUATHA 10 YaCaM CYTOK.

OCHOBHBIE TEPMHWHBI N1 ITOHATUA
[Ipu mpoeKkTUpOBaHUU CUCTEM BOJOOTBEIEHUS HEOOXOAMMO 3HATh PACUETHBIE
pacxoapl CTOYHBIX BOJ, KOTOpBIE OIPEAEIISIOTCSA 3aJaHHBIM YHCIOM JKUTEJIEH Ha
OOBEKTE BOJOOTBEICHUS M KOJIWYECTBOM IPOM3BOJCTBEHHBIX CTOYHBIX BOJA. [lpu
ONpeEICHUH YKCIIa )KUTEIeH B ropoAax OTAENbHO MOJACYUTHIBAIOT YKCIIO PabOUYUX U
CIIy>KallluX Ha MPEANPUSATHH, TaK KaK OHU MOTPEOIISIFOT AOMOIHUTEIBHOE KOJIUYECTBO
BOJIbl Ha OBITOBBIE HYK/IbI.

18



OT m[OpOMBINIUIEHHBIX MPEANPUATAN PACXOJ CTOYHBIX BOJ  SIBIISIETCS
COCPEIOTOYEHHBIM, TIOCTYMAIOIIUM B OmKalmii pacyeTHBIA y4yacTOK, U
onpeensieTcss Kak HauOoJblllas CyMMa MPOU3BOACTBEHHBIX, OBITOBBIX M JYIIEBBIX
CTOYHBIX BOJ] B MAKCHMAJIbHYIO CMCHY.

Yoenvnoe 6000omeederiue 661mosvix 600 0M NPOMBIULIEHHBIX NPEONPUSMULL —
ATO Pacxojl BOJAbI JUTPOB B CMEHY OT OJHOrO pabOTaloIIero, 3Ta HOpMa OJIMHAKOBA
UL TPEANpUSATANA  BCEX OTpaciied MPOMBIIUICHHOCTH W HE 3aBUCHUT OT
KJIIMMaTUYECKUX YCIOBUH.

Pacxoovr 600bi om Oyweu u HOXMCHbIX 6aHH ONPENETSAIOTCS IO YaCOBBIM
pacxoaaMm Bozpwl B coorBeTcTBUU co CHUII 2.04.01-85:

- Ha OJIHYy AymieByto ceTky — 500 11/y;

- Ha OJTHY HOXKHYIO BaHHY cO cMecuTenem — 220 Ji/u.

Koaddumment yacoBoit HEpaBHOMEPHOCTH MPUTOKA OBITOBBIX CTOYHBIX BOJT
MpPaKTUYECKU  OJIMHAKOB  JUISI  PA3IMYHBIX  OTpaciedl  MPOMBIIIICHHOCTU

(cM. Tabnuiry 6).

Tabnuua 6 - Pexxum oTBezieHHs OBITOBBIX BOJI MPOMBIIIIEHHBIX TPEANPUATUI

XonoaHbIH 1ex, 25 n/(cm yen) I"opstumii niex, 45 n/(cm yen)
Yacsl cMeHBI 3HaquHe_K6 pu Pacxos B % 3Haqu1/1_e Ks mpu Pacxoms B %
Ksx=3 Ksr=2,5

0-1 1 12,5 1 12,5
1-2 0,625 6,2 0,6 7,5

2-3 0,625 6,2 0,6 7,5

3-4 0,625 6,2 0,6 7,5

4-5 1,5 18,75 1,5 18,75
5-6 0,625 6,2 0,6 7,5

6-7 0,625 6,2 0,6 7,5

7-8 3 37,5 2,5 31,25

Pacuemnvie pacxoovl 0Obimosvix 600 0m NPOMbBIUIEHHBIX NPEONPUSMULL

onpenenstorces no popmyaam

Qmig = (25 Ny + 45 N, )/1000, m*/cym; (2.1)
Qmaxen = (25 Ng+ 45 N, )/1000, m*/cm; (2.2)
0" maxs = (25 N3 Ks.+ 45 Ny K;.)/t <3600, n/c, (2.3)
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rae N; u Ny — unciio padoTarommx B CyTKH MPHU YAEIbHOM BOJAOOTBEIECHUU
COOTBETCTBEHHO B XOJOJHBIX M FOPSYMX Iexax 25 u 45 n/cwm;

N3 u Ny — uymcno paboralmux B CMEHY C MaKCUMAJIbHBIM YHCJIOM
paboTaIMX MPU YACTHPHOM BOJOOTBEACHUM COOTBETCTBEHHO 25 m 45 i/cm Ha
OJIHOTO PaboTaloIIEro;

Qmig — CPEAHECYTOUHBIN Pacxo;

Qmax.cn — PACXOI B CMEHY ¢ MAaKCUMAJIBHBIM YUCJIOM PaOOTAIOIINX;

K;. = 3 u K;, = 2,5 — xo3pdunmesTsl 4acoBoi HEPABHOMEPHOCTH IpHU
YACIHbHOM BOJOOTBEACHUN COOTBETCTBEHHO 25 1 45 11/cM Ha OJTHOTO pabOoTAaloIIEero;

t — IpPOOJKUTEIBHOCTh CMEHBI, Y.

Pacuemnvie pacxoowvl oyuiesvix 600 ¢ y4eTOM UX paBHOMEPHOTO 0Opa30BaHUS

B T€UEHHE 45 MUHYT MOCJIEAHETO Yaca CMEHbI MOYKHO OMPEIeNUTh 1Mo (popmynam

Qmaxccm = Goc My 45/1000+ 60, m°*/cm; (2.4)
Qum. = (do.c My * 45/1000° 60) * ( Ness/ Nimax )y M™/em; (2.5)
0° maxs = Go.c M,/3600, alc; (2.6)

rie (o — pacxoJl BOJbI Yepe3 OJIHY IYIIEBYIO CETKY, paBHbINA 500 11/4;
M, — 4KCIIO AyIIEBBIX CETOK, (wm);
New B Npax — 9MCIO paboumx, MONB3YIOMIMXCS AYIIEM, COOTBETCTBEHHO, B
PaCCUUTHIBAEMYIO 1 B MAKCUMAJIbHBIE CMEHHBI,
45 — pOAOIKUTEILHOCTh PA0OTHI AyIlIa B OCJIECIHUN Yac CMEHBI, MUH.
Yucno oywesvix cemox:

My = Nmaxtn/ to, (2.7)
rae t, = 9 — MPOIOIKUTETHLHOCTh BOJHON TPOIEAYPHl OJHUM TIOJIB3YFOITUMCS
TyIleM, MUH;

ty = 45 — NpOIOIKUTENBLHOCTh padOThHI AyIla, MUH.
B cets BopooTBenenus nonagaet 30% CTOYHBIX BOJ OT CYTOYHOI'O pacxojia Ha

3 .
MPOU3BOACTBEHHBIC HYKbI, Qmig, M”/Cym:

led 100
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PacrnipenenieHre pacxoJ0B TPOW3BOACTBEHHBIX CTOYHBIX BOJ 110 CMEHaM
npuUHUMaeTCs B % OT CyTOYHOTO pacxoja.
Ecnu mpeanpusitie paboTaeT B TPH CMEHBI, pacXoJl MPOU3BOJICTBCHHBIX BOJI
pacmpenemnseTcs B CISAYIOMEeM COOTHOIIECHUH:
— naeBHas — 40-50%;
— BedepHsst — 30-35%;
—nouHas — 20-30%
Ecin npennpusitie padboTaeT B 1BE CMCHBI:
— naeBHas — 50-65%;
— BeuepHsist — 35-50%
PacyeT nmpon3BOACTBEHHBIX CTOYHBIX BOJ BEJCTCS Ha MaKCHMaJIbHYIO CMCHY,

3 .
Quax.cm M /CM:

_ Qua X% (2.9)
QMax.CM' 100

MaxkcumanbsHO CGKyHI[HBIfI pacxoa MpOM3BOACTBCHHLIX BOJ OIPCACIISICEM 110

dhopmyie:
3 Qmax.c:/w
5= TRy 2.10
q max.s T . 3600 uac ( )
20e Qmax.cw — HAMOOJBIIMIA PACX0JT CTOUYHBIX BOJ MIPEIMPHUSATHS B CMCHY;

T — npoaOKUTEIIBHOCTh CMEHBI, Y;

K., — xo3pduUHEeHT YacoBOM HEPABHOMEPHOCTH MOCTYIUICHUS
MTPOM3BOJICTBEHHBIX CTOYHBIX BOJ 3aBHUCHUT OT MPOU3BOACTBA (CM. TaOIuUILy 7).
Tabmuuna 7 — KoadbdumuenTs: YacoBoil HEPaBHOMEPHOCTH — IMOCTYIUICHUS
MPOU3BOACTBEHHBIX CTOYHBIX BOJ JJISI PA3JIMYHBIX OTPACIEH NPOMBIIIICHHOCTH

Koaddunnentsr yacoBoit
OTpaciib IPOMBIIIJICHHOCTH
HEPaBHOMEPHOCTH
[TpennpusaTs METAJUTYPTrHUECKOM MPOMBIIUICHHOCTH 1-11
[TpeanpusTis XUMHUYECKON MPOMBITINICHHOCTH 1,3-15
[TpennpusaTs NUILEBON NPOMBIIIEHHOCTH 15-2
[TpennpusaTus HemT0I03H0-0yMasKHOM MPOMBITINIEHHOCTH 1,3-1,8

OO6mumii MakCcUManbHBIA pacxoi OT MPEANPUITHI MPU OTBOJE BCEX KATETOpU

CTOYHBIX BOJI COCTABHT:
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Omaxs = ql max.s T q2 max.s T q3 max.s (211)

Jis ynoOcTBa pacdyeToB MOJIYYCHHBIC PE3YNbTAThl OMPEACNICHUS Pacxo0B

11€JIeCO00Pa3HO CBOAMUTD B BEJOMOCTH (CM. Tabiuia §).

HOpSIIlOK BBIITOJIHCHU A paﬁ()Tbl .

1. OnpenenuTs pacxos MPOU3BOJACTBEHHBIX CTOUHBIX BOJ (CYTOUHBIN U B CMEHY).
2. OnpenenuTb pacxoa OBITOBBIX CTOYHBIX BO/I.

3. OmnpenenuTs pacxoi MyIIEBbIX CTOYHBIX BO/I.

4., TTosryyeHHbIE JaHHBIE CBECTH B TAONHILYy (Tad. 8).

5. PacnipenenuTs CyTOUHBIN pacxo NpeanpHUsaTHs IO YacaM CyTOK (Tadui. 9).

6. OnpenenuTh MaKCUMAJIBHBIN pacxol (4ackl U 00BEM).

Tabmuma 8 - CBoiHas BEJOMOCTh CYMMApPHBIX PACXOI0B CTOYHBIX BOJ
MPOMBIIITICHHOTO TIPEATPUSITHS

BLITOBEIE CTOYHEIE BOBI CrouHbIC BOBI TYIIEBHIX
IIpousBo
Hopma Pacxon, M Konunuect Pacxo p
Yacwl Komn Yucno mro JICTBEH-
BOJIOOTB BO pabo . Komu- It
Cme- | paboTsl YeCTB aeu HBIE CTO-
> | Lex eJICHNS TaIOIINX, YeCTBO | CTOYH
Ha KaXXJ101 (o] TIpUXO A1 YHBIC
Ha dYellL o B TIOJIB3Y¥O- QyIIIECB BIX
CMEHBI pabor s Hxes nxcs Ha | X BOX BOJIBI,
aroI 1exaMm | CMeHy JLyILEBYIO NG
CMEHY, JyIIEM B CeTOK | JayIIe
Hux CeTKY
I CMEHY BBIX
rop. 45
1 8-16
XOJI. 25
rop. 45
2 16-24
XOJL 25
rop. 45
3 24-8
XOJL 25
Hroro:
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Tabmuua 9 - Pactipenenenre cyTo4HOTO pacxoAa CTOYHBIX BOJ MPEATIPUSATHS
0 YacaM CYTOK

Pacxo GBITOBBIX BOJ Pacxon Cymmap | Kooddum. | Pacuernsiii
Yacel HPOU3SBONCT | Jlymieppie|  HblE HEPAaBHOM. |  pacxon
CYTOK B XOJI. B TOp. BEHHBIX BOL | ponp M° | pacxomsl, | 06IIEro B MaXx. 4ac.
3 3
B% | BM | B% | BM | B% | BM M CTOKa M
0-1
1-2
2-3
23-24
HUtoro
Tabmuma 10 - McxomHble TaHHBIC IO TPEAMTPUSATHIO
KonunuectBo pabounx u
CJ'IY)KaIJ_II/IX B HaI/I6OJ'II>I_HYIO KOHHCHTpaHI/IH
CMEHY p 3arpsi3HEHUN B
acxonq
Ba HpeHHpI/IHTHe, qI/Ic_]'[O BCGFO HOJ’IB3YI-OH_[I/ICC$I BOJIEL HA CTOYHBIX BOJaxX
pabounx JTyIIeM
pua oTpacib IPOM3BO/I-
CMCH B 110
HT HpOI/ISBO,I[CTBa CTBCHHBEIC
CYTKH B3BELICH
rop. | Xoa. | rop. | XOJ. HYXIbI o
ex nex | mex nex HbIM BIIK
1 BEIIECTB TIOMH
aM
1 | Msacoxom6unar 3 250 | 490 25 50 3100 460 360
2 | Koxesennpiii 2 | 120 | 380 | 100 | 300 3300 500 200
3aBO/
3 | Koxesenubiii 3 | 150 | 540 | 60 | 250 2500 300 350
3aBOJ
4 | ABTOMOOMIBHBIE | 5 | 590 | 370 | 150 | 180 | 1500 250 350
3aBOJ
5 | Lewmonosno— 2 | 580 | 750 | 290 | 370 2100 500 500
OyMaXHBIN 3aBOJ
g | Merammypriueckn | 590 | 370 | 30 | 40 4800 470 400
1 KOMOMHAT
7 | Xuwieckuit 2 | 170 | 450 | 120 | 210 3500 300 350
KOMOWHAT
g | Mammmoctpoute | 4 | gen | 980 | 480 | 200 2500 400 500
JIBHBIN 3aBO/J
g | TpmxoTaxcHas 3 | 740 | 520 | 740 | 250 3900 500 450
¢dabpuxka
10 | 3a0A 3 | 370 | 250 | 370 | 180 2300 400 300
CTpOI/ITeJ'IBHI)IX
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[Tponomxenue Tabmuier 10

17 | Ronaurepexas 2 230 | 360 | 230 | 260 1300 450 500
(habpuka

12 | IIuBxkoMOMHAT 3 420 570 420 350 1800 500 450

13 | Mscokombunar | 3 510 | 460 | 450 | 200 3700 500 450

14 | KoxeBeHHbId 3 | 120 | 670 | 120 | 500 | 2900 450 500
3aBOJ
3aBon

15 | crpouTeNnbHBIX 2 400 | 400 180 180 4300 500 500
MaTepI/IaJ'IOB

16 | Txauxas 2 300 | 750 | 220 | 620 800 400 340
(habpuka

17 | Aeperoodpabarsi 220 | 560 | 180 | 270 1200 450 400
BAaIOIINH 3aBOJ

18 | Pammosasox 3 280 | 200 | 200 | 120 1600 300 500

19 | PemsaBox 3 570 | 940 | 170 | 250 2000 350 500
emntono3no—

20 | GymaskHbiit 3 750 | 520 | 350 | 260 2400 200 400
3aBO/

p1 | TpUKOTaXHas 3 420 | 370 | 390 | 150 2800 400 260
(habpuka

9o | JlaKoxpacoumbl | 4 790 | 460 | 400 | 230 3200 370 500
M 3aBO/]

93 | KupmiHbiii 3 250 | 480 | 130 | 210 3600 340 380
3aBOJ

pq | OOoraturensha | 4 120 | 380 | 12 38 4000 300 240
s (pabpuka

25 | Xne63aBox 2 160 | 450 | 100 | 350 1500 200 400
KonTpoJibHbIE 3a1aHUSA:
1. laitiTe ompeneneHue YACIBHOTO BOJOOTBEIEHUS OBITOBBIX CTOYHBIX BOJ

NPOMIIPEANIPUATHA.

2. JlaifTe  ompejaelieHUE YACIBHOTO BOJOOTBEICHHUS IPOU3BOJACTBEHHBIX
CTOYHBIX BOJ MPOMIIPEIANPUATHS.
3. O0bsicHUTE, U3 KAKUX CTOKOB CKJIQJBIBAETCS PACXOJ CTOYHBIX BOJ

MPOMIIPEATIPUATHS;
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INPAKTHYECKOE 3AHATHE Ne 3

HA3BAHUE MPAKTUYECKOM PABOTHI: TPACCUPOBKA CETEN
BOJOOTBEAEHMA 'OPOJA

Hean padoThi:

— HAY4YUThCS pa3duBaTh OOBEKT BOJOOTBEACHUS HA OACCEMHBI BOAOOTBEICHUS;

— HAYYUTHCS TMPOBOAMWTH JIMHUM  BOAOPA3NIEJIOB IO  PACIHOJIOKECHHUIO
rOpU30HTaJIEH Ha TeHILIaHE;

— OCBOUTB IIpaBuUJIa BHIIIOJIHEHUS TPACCUPOBKH CETEW BOJOOTBEICHUS rOpOaa.

3Hanus (akTyanuzanus):

— TIPaBWJI OTIPEICTICHUST OACCEHHOB BOIOOTBEACHMUS,

— METOJMKH BBIMOJHCHUS TPACCUPOBKH CETEH BOAOOTBEICHUS TOpOa;

— OCHOBHBIX CXEM TPACCUPOBKH;

yMeHHuSsI:

— pa30uBaTh OOBEKT BOJAOOTBEACHUS Ha 0ACCEHBI BOJIOOTBEICHMS,

— TIPOBOJUTH JIMHUU BOJOPA3JCIOB II0 PACIOJIOKSHHUIO TOPHU3OHTAICH Ha
FeHIUIAHE,

— BBINOJHATH TPACCUPOBKY CETEH BOAOOTBEAEHUS TOPOIa.
OCHOBHBIE TEPMUHBI U TTIOHATUSA

Pa3paboTky cxeM BOJOOTBOASIIMX CETEH HAUMHAIOT IOCJIE OMNPEesICHUs
(OpHEHTHPOBOYHO) MeCTa PACMOJOXKEHUS OYHUCTHBIX COOPYKEHUH, K KOTOPHIM
JOJHKHO 00€CIIeUnBAThCS TPAHCTIOPTUPOBAHUE CTOUYHBIX BOJI.

[lepen cocraBieHueM cxembl OOCTYXUBaeMblii OOBEKT pa3OuBaeTcs Ha
Oacceitabl BogooTBefeHHd. C yueTOM pacHoJOXKEeHHS TOPU3OHTaJe Ha TeHIUIaHe
OPOBOAATCS JIMHUM BOJOpasneioB. Jlns mpojomkeHHs HX 10 B3aMMHOIO
MepeceueHns ¥ TEepPecedyeHUus C TPaHUIAMU OOCITYKHMBAEMOTO OOBEKTa MOXKHO
OPUEHTHPOBOYHO OMPEIETUTH YUCIIO 0ACCEHHOB BOJOOTBEACHHS U UX TPAHUIIBI.
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CocraBiieHME€ CXEMBI BOJOOTBOJSINEH CETH HAYMHAIOT C TPACCHPOBKHU
KOJUIEKTOPOB ~ 0acCeiiHOB  BOJOOTBeneHMs. Ilog  TPacCHpPOBKOW  IMOHHUMAIOT
pacIoNIOKEHHE Ha TeHIUIaHe OOBEKTa BOJOOTBEACHMsS, YJIMYHBIX W TJIaBHBIX
KOJUIEKTOPOB.

Tpaccuposka 80000MEOOAUWUX CEMell 3A6UCUM.

v’ ot penbeda MECTHOCTH (MaKCUMAaJIBHOE YCIOBUE CAMOTEYHOCTH);

v/ IPYHTOBBIX YCIJIOBHIA (60JI0TO, CKalla, IEPEXO]L PEK);

v PacIoJIOKEHUS BOJOEMOB (HANpPaBJIeHUE JIBUKEHHS BOJIBI).

[IpUHIKI ~ TPACCUPOBKH  JHUKTYETCS  HEOOXOAMMOCTBIO  OO€CHeucHHs

HaVWMEHBIILIETO 3ariy0JieHNs BHYTPUKBAPTAIbHBIX CETEN U YIUYHBIX TPYOOIIPOBOJOB.

a) 102 5 8
Y t—T——i 1 \0\ é) \0%\6‘/\06 AY ‘Qu )
4 | A — T 1
3 : - / 1 |~ m o
— ] ———
1 ,10 V 1 [PEE——- B
S —
= = B

PucyHok 1 - OCHOBHBIE CXEMBI TPACCUPOBKH:
a) oobemTtoNIast; 0) Mo MOHMKEHHOM CTOPOHE KBapTaia; B) uepe3KBapTaibHas

Obvemnowas mpaccuposka — CXeMa, KOrjna yIudHble TpyOOIpOBOAbI
NPOKJIABIBAIOT €O BceX CTOpoH kBapraima (puc. la). Ilpumenstor mpwu
crnaboBbIpakeHHOM yKioHe MecTHOCTH (I = 0.005) mast OONBIIMX KBApTAJOB U IMPH
OTCYTCTBHUH BHYTPH HUX 3aCTPOMKH.

Tpaccuposka no NnOHUICEHHOU CMOPOHEe KEapmana — CXeMa, KOId YJIHYHBIC
TpyOOMPOBOIbI MPOKJIAABIBAIOT JIMIIb C MOHIKCHHBIX CTOPOH KBaprana (puc. 10).
[MpumensitoT nipu BeipaxkeHHOM pelbede MecTHOCTH (1 = 0,007) 1 HeOONBIIMX KBapTaIaX.

Yepeskeapmanvhas  mpaccupogka — CXE€Ma, Korza  TpyOOIpOBOJbI
MPOKJIAABIBAIOT BHYTPH KBapTalla, 4YTO COKpALIaeT OOIIYI0 MPOTAKEHHOCTh CETH U HE
3arpoOMOXKIaeTCsl Mo3eMHas 9acTh (puc. 1B).B 3aBUCMMOCTH OT OCHOBHBIX (h)aKTOPOB

CXCMBI BOAOOTBOIAINMUC CCTHU ITOAPA3ACIIAIOTCA:
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Pucynoxk 2 - [lepnenaukymsipHas cxema

Ilepnenoukynapras cxema — cxema (puc. 2), KOrja KOJUIEKTOPhI OacceiHOB
BOJIOOTBEJICHUS TPACCUPYIOTCS MEPHEHIUKYIISIPHO HAMPABICHUIO TEUYECHHSI BOJIbI B
BoJi0eMe. PekoMeHIyeTcsl IpH YKJIIOHE MTOBEPXHOCTH 3€MJIM K BOJIOEMY M TIPH OTBOJIC
CTOYHBIX BOJ|, HE HYXJAIONUXCA B OYUCTKE (HOXKIEBBIX, YCIOBHO YHCTHIX).

[IpumensieTcs npu yCTPOMCTBE MOJHBIX U HETIOJIHBIX PA3JAEIbHBIX CUCTEM.

Pucynok 3 - Ilepeceuennas cxema

llepeceuennas cxema — cxema (puc. 3), Korja KOJUIEKTOpPhI OacceiHOB
BOJIOOTBEJICHUS TPACCUPYIOTCS TEPHEHIUKYISIPHO HANpPaBICHUIO TEYEHUS BOJbI B
BOJIOEME U MEPEXBATHIBAIOTCS TJIABHBIM KOJUIEKTOPOM TPacCUPyeMOM MapajliesIbHO
peke. IIpuMeHSIOT TpU IJIaBHOM CHIDKEHUHU peibeda MECTHOCTH K BOJOEMY U
HEOOXOJAMMOCTH OYHMCTKH CTOYHBIX BOJl, MPH YCTPOWCTBE IOJTHOW pa3IeabHOM

CHCTCMBEI.
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Pucynok 4 — IlapamiensHas (BeepHas cxema)

llapannenvuasn (seepnas) — cxema (puc. 4), Korjga KOJJIEKTOPHI OacceilHOB
BOJIOOTBEJICHUS TPACCUPYIOTCS MapajUIeIbHO WM TOJ HEOONbIIUM YIJIOM K
HalpaBJICHUIO TEUEHUS BOJBI B BOJOEME M TIEPEXBATHIBAIOTCS TIJIABHBIM
KOJUICKTOPOM, TPACCHUPYIOIIUM CTOYHBIE BOABI K OYHCTHBIM COOPYKEHHUSIM
MEePNEHANKYJISIPHO HAMpaBICHUIO TEUEHHUs BOJBI B Bojoeme. Pexomenmyercs mpu

KpyTOM peibedhe MECTHOCTH, IPU PE3KOM MAJICHUU pelibepa MECTHOCTH K BOJIOEMY.

Pucynok 5 - 3onHas (mosicHast) cxema

3onnaa (nosicnas) — cxema (puc. 5), Korma oOCIyXHBaeMas TEPPUTOPHS
pazouBaeTcs Ha IBE 30HBI:
— ¢ BEepXHel CTOYHBIC BOIBI OTBOJSITCS K OYMCTHBIM COOPY)KCHHSAM CaMOTEKOM;

— C HUOKHEH MNEPCKAYNBAIOTCA HACOCHBIMUA CTaHIIUAMM.
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PucyHok 6 - PagunanbsHas cxema

Paouanvnas (0eyenmpanuzosannas) — cxema (puc. 6), Korma OTBEICHUE
CTOYHBIX BOJ| peaM3yeTcsl Ha HECKOJIbKO OYMCTHBIX cTaHiwmid. [Ipumensiercs mnpu

CJIOKHOM peﬂbe(pe MECTHOCTHU U B OOJIBIINX ropogax.

IHopsinok BbINOJIHEHHSI PA0OTHI:

1. IToka3arh B KBapTajaxX CTpEIKAMHA HAIIPABJICHUE YKIOHA ITOBEPXHOCTH 3EMJTH.

2. BRIMOHUTL, 1O TMOHMXKEHHBIM MECTaM  TPAacCHPOBKY  KOJUICKTOPOB
0accelHOB BOJOOTBEIEHHUS.

3. BBIMOTHUTEL  TPAacCHUpPOBKY TJABHBIX M 3arOPOJHBIX  KOJIJICKTOPOB,
TepexBaThIBas KOJUICKTOPHI 0ACCEHHOB B HAIMPABJICHUH K OYMCTHBIM COOPYKEHHUSIM.

4. BBIMOTHUTh TPACCUPOBKY VIMYHBIX CETEH K KOJJICKTOpaM C TaKuM

pacucToM, YTOOBI KaxKJaas BETKa }U’IH‘-IHOIZ CCTHU UMCJIa MUHUMAJIbBHYIO JJJIMHY.

Hcxoonvie oannvie

— T'enman ropona ¢ ropuszoHTansiMu yepe3 1-2 merpa B macmrade 1:10000,
1:5000.

KonTpoJsbHbIE 3a1aHUA:

1. TlosicHuTe TpaBmIa onpenesieHrs 0acceiHOB BOAOOTBEICHUS.

2. Onuimre METOJIUKY BBITTOJHEHUS TPACCUPOBKH CETEH BOJIOOTBEICHUS TOPO/Ia;

3. Ilepeuncnute OCHOBHBIE CXEMbI TPACCUPOBKH.

29



INPAKTUYECKAS PABOTA Ne 4

HA3BAHUE IPAKTUYECKOH PABOTDI: OIIPE/IEJIEHUE HAYAJIbHOU
I'JIYBUHBI 3AJIOKEHUSA YVIIMUHOU CETU BOJOOTBEIAEHMA

Hean padoTsi:

— W3Y4YUTb [PABUJIA ONIPEJEICHUS MUHUMAILHOU TITyOHHBI 3a7105KEHNUS;

— OCBOUTb METOAMKY ONpe/eICHUS HaYaIbHOW TyOUHBI 3a7I05KEHUS YIMYHON
CETU BOJIOOTBEJICHUS;

— Hay4duThCS pabOTATh CO CXEMaMH.

3Hanus (aKTyanuzanus):

— YCIIOBUM OmpeeNeHuss MUHUMAJIBHOW TTyOUHBI 3aJI05KEHUS,

— IIPaBUJI ONPEAEIICHUS] OTMETOK IIOBEPXHOCTHU 3€MIIH,

YMEHHUSA:

— HaxOAWTh NIyOUMHY MPOMEP3AHUS MOJIB3YSICh KapTo «I JTyOHH mpoMep3aHusy;
— OMpEeAeNATh MUHUMAJIbHYIO TTyOUHY 3aJ10KEHUS;

— ONpeaeNsITh HAYaIbHYIO TITyOUHY 3aJI0KEHHSI YJIUYHOM CETH BOJOOTBEICHHUS;

— HAHOCHUTBb Ha CXCMY ITIOJIYYCHHBIC paCYCTOM AAHHBIC.

OCHOBHBIE TEPMHWHBI N1 ITOHATUA

Munumanvhas enyouna 3a10:4ceHUs NPUHUMAEMCSL UCX00SL U3 MPeX VCA0GUILL:

1. Ucknrouenus npomepzanus mpyo

[Ipyn OTCYTCTBHM JAaHHBIX IO OMNBITY SKCIUTyaTalldd MUHUMAajbHas TIIyOMHa
MpUHUMAETCs 1o hopmyJie:

hmin = hnp —a, (41)

rae  h,,— ryOuHa mpoMep3aHus TpyHTa,

a — BeJIMYMHa, 3aBHUcsIas oT d Tpydonposoa:

npu d menbme 500 Mm — a = 0,3 M;

npu d 6onbmie 500 Mm — a = 0,5 m.
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Pucynok 7 - T'myOuna, HucKiItodaro1as npoMep3aHue

JlanHble O riyOMHE MpOMEp3aHusl MPE/ICTaBIeHbl Ha KapTe «CxeMaTtuueckas

KapTa HOPMATHUBHBIX TIIyOMH NIPOMEp3aHus rpyHTay (mpuiioxkeHue B).

-~ -
rnyBuHa
NpPoOMepP3aHUA

Pucynok 8 — ['myOuHa, uckIirodaroas MeXaHu4eckoe pa3pyiieHue

2. Uckniouenue mexanuuecko2o paspyuienus mpyo
B umensx UCKIIOYEHHS] MEXaHUYECKOTO pa3pylleHus TpyOompoBoga oOT
BHEUIHUX HArpy3oK IIyOuHa 3aJ10XKEHHs 10JKHA ObITh He MeHblue 0,7 M 10 Bepxa
TpyOOIpoBOA.
Pmin = 0,7 + d, (4.2)

rae  d — auametp TpyOBI, M.

v X, ZBbin

= ™ -

| kBapTan

— YNWYHaA ceTe
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Pucynok 9 - Cxema 3a510:KeHHS YJIUYHON CETH

3.0becneyenue  camomeuno20  NPUCOEOUHEHUsT K  mMpyoonposooam

BHYMPUKBAPMATbHBIX cemell U 60K08bIX 86emoK (cm. puc.9).
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MunuManeHass TIyOMHA 3aJI0KEHHS TPyOONMpoBOAAa B JUKTYIOIIEH TOUKE
MPUHUMAETCS U3 CPABHCHUSI 3TUX YCIOBUH, TIPU TOM MPUHUMAETCS OOJIbIIAs U3 HUX.

Munumanvhas enyouna 3a10CceHus YIuuHoU cemu 6 HawanibHou mouxke H, .m,
onpeoensemcsi:

Ho= hmin +i- (L+I) + Zo' Zebm +Ad, (43)

re  Nmin — TIIyOHMHA 3aJT0’KSHHS BBITyCKA U3 CaMOT0 YAAJICHHOTO 3/[aHUs KBapTasia, M;

Z,— OTMETKa TIOBEPXHOCTH 3€MJIM B HAYAJIbHOW TOYKE YIIMYHOU CETH, M;

| — ykion BHyTpukBapTaiabHoii cetd (0,007 — mnpu  obocHoBanuu 0,005
nomyckaercs 0,008 — 0,01);

L +| — cymmapHast ijiMHa BHYTPUKBAPTATBHON CETH M COSTMHUTEIILHOM BETKH, M;

Z 4un— OTMETKA TIOBEPXHOCTH 36MJIH Y BBIMTYCKA, M;

Ad — pa3HuIa B AuaMeTpax ropoACKON M BHYTPUKBAPTAIBLHON CETH, M.

IHopsinok BbINOJIHEHHS PA0OTHI:

1. Onpenenuthy HAMMEHBIYIO TITYOUHY 3a710KEHUs TpyOonpoBoia B Haubosee
YAAJIEHHOM KOJIOJLIE KBapTaa.

2. OmpenenuTh TMepemag MeXAy JIOTKaMu TpyO BHYTPUKBApTaIbHOW U
YIUYHOU CETAMU BOJIOOTBEICHMUS.

3. OnpenenuTh HAYAIBHYIO TITyOUHY 3aJI0)KEHHSI YIIMYHOTO KOJUIEKTOPA.

4. PaccTaBUTh Ha CXeMe IMOJYYCHHBIC PACUCTOM U 3aJaHHBIC OTMCTKH.

Hcxoonvle oannvie

— TeHepalbHBIA TUTaH Topoaa (B COOTBETCTBHUU C BApUAHTOM) C TMPUHATON
CXEMOM BOJIOOTBEICHHUS (TPACCUPOBKOK);

— JWaMeTp BHYTPHUKBApPTAIbHOW CETH B COOTBETCTBHH C BapHaHTOM (CM.
Tabmn. 11);

— JAaMeTp YJIMYHOM CEeTH B  COOTBETCTBUM C  BapuaHTOM  (CM.

tadn. 11).

32



Tabmuua 11 — JlnamMeTpsl BHYTPUKBAPTATBHBIX U YIUYHBIX CETEH

Howmep D1 BHyTpUKBapTaIbHON CETH, MM D, ynuuHo#t cetn, Mm
1 150 200
2 200 300
3 150 250
4 200 350
5 150 200
6 200 300
7 150 200
8 200 300
9 150 200
10 150 250
11 200 250
12 200 250
13 250 300
14 250 350
15 300 400
16 400 450
17 250 300
18 350 450
19 200 300
20 200 350
21 150 200
22 150 250
23 200 400
24 350 450
25 200 300
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KoHTpoJibHbIE 3a1aHUS:

1. Ilepeuncnure OCHOBHBIE YCIIOBUSI OMNPEACICHHS MHHUMAIbLHOW TTyOUHBI
3QJI0KEHUS.

2. HazoBuTe MakcumasibHBIC TIyOWHBI 3aJI0KEHHUS OTKPBITHIM CIIOCOOOM H
0OBSCHUTE, OT YEr0 OHU 3aBUCST.

3. OOBsicHUTE, B KaKOM Clly4ae YKJIOH BHYTPUKBApTAIbHOU TpPYOBI

IMPUHUMAIOT 110 YKIIOHY MCCTHOCTH.
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INPAKTUYECKAS PABOTA Ne 5§

HA3BAHUME IPAKTUYECKOM PABOTBI: OIPEJEJIEHUE PACUETHBIX
PACXOJ0B HA PACYHETHbBLIX YYHACTKAX CETH IIPU ITOMOIL MOY JIA
CTOKA

Hean padoThi:

— 3aKpeNHUTh TEOPETUYECKUE 3HAHUS IO OIMPEACICHUI0 MOMIYJIS CTOKa W
CPEIHUX PAcXO0JI0B C IUIOIMIAIN CTOKA;

— OCBOUTH OIPECIICHUE MOMYTHBIX, OOKOBBIX, CPEIHUX, COCPEIOTOYCHHBIX,
pacYeTHBIX PAacX0JIOB Ha CETH;

— OCBOUTb METOJIMKY OTIPEIENICHHS PACUETHBIX PACXOJIOB HA PACYETHBIX yJacTKax.

3HaHus (aKTyanu3anus):

— TOpSIZIKA OTpEIEIICHHS MOIYJISl CTOKA U CPETHUX PACXOJIOB C TUIOIIA N CTOKA;

— METOJIMKH pacdeTa IOMyTHBIX, OOKOBBIX, CPEAHUX, COCPEIOTOUYCHHBIX,
pPacyYeTHBIX PACcX0JIOB Ha CETH;

— METOJIUKH OTPEICIICHNS PACYCTHBIX PACX0JI0B HA PACUCTHBIX YYaCTKaX;

— TIOpsI/IKA 3aIMOTHEHUS TaOJMITBI PACUCTHBIX PACX0/I0B Ha PACUCTHBIX yJacTKaX;

yMeHue:

— OIpEAeNATh MOJYJb CTOKAa U KOJMYECTBO CTOKOB C TUIOIIAN KBAPTAJIA;

— ONPEACNATh PACUCTHBIC PACXOJbl HA PACYCTHBIX YYaCTKaX CETH, YIUTHIBAS
MOy THBIE, O0KOBBIE, TPAH3UTHBIC U COCPEIOTOUCHHBIE PACXOIbI;

— BBINIOJIHATH PacyeT B BUJIE€ TaOIUIIBL.
OCHOBHBIE TEPMUWHBI U TOHATHUA

Mooy cmoxa (Q,) — 3TO pacyYeTHBIA pacxojl, MPUXOAsIIMiics Ha 1 ra
IJIOIIA/H, Ji/C-ea, onipeaensercs no Gpopmysne

q,= %P (5.1)
°” 24.3600"

rac P — n10THOCTH HaCCJICHUA, 4YCI * I'a.
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Cpennue pacxoipl C TUIOMIAANA CTOKA, JI/C, onpeaesseM 1o ¢hopmyse
Oxs = QoF, (5.2)
rae F — momaas kBapTana, ra.

Pesynbratel pacdyera 3aHOCHMM B Ta0nuily (HOMepa KBAapTaJloOB, WHACKCHI
IUIOIIAJe CTOKAa CHUMAIOTCS C TEHIUIaHA TIopoJa U MPHUHATOH  CXEMbI

BOJIOOTBEJICHHUS ).

Tabmuma 12 - Cpegauie pacxomsl ¢ IJIOMIAIeH CTOKa

Cpennuii pacxon ¢
IUIONIAIA CTOKA,
a/c

Ne Nunekc momanm Momynb cToKa Bemnunna
MKD. CTOKa 1/(c ra) IUIOIIA N CTOKA, T'a

Htoro no ropony:

[lepen pacdeToM BOJOOTBOASIIAS CETh W KOJUICKTOPHI Pa30MBAlOTCA Ha
pacueTHbIe yyacTku. OmpeencHre pacueTHBIX PacXOJ0B HAYMHAIOT C JUKTYIOIINX
TOYEK.

Pacuemnvim  nazvieaemcsi yuacmok cemu, B KOTOPOM pacxoq U YKJIOH
SIBJISTFOTCS TIOCTOSTHHBIMH.

Pacxom s KaXIOro pacyeTHOTO ydYacTKa OIpeaesisseTcss Kak cymma
CIICTYFOIUX PACXO/IOB:

- nonymnozo (Qn), MOCTYMAOIIETO B PACUETHBIA YYaCTOK OT KBApTAJIOB KHIIOH
3aCTPOMKH, PACIIONIOKEHHBIX 10 JUIMHE YIacTKa;

- mpan3umno2o (Up ), MTOCTYNAIOIIETO B BEPXHIOIO TOUKY PACYETHOTO yJ4acTKa
OT PACIOJIOKEHHBIX BBIIIIE KBAPTAJIOB;

- 60Kk06020 (Qgox), TOCTYIAIOMICTO OT MPHUCOCTMHEHUS OOKOBBIX JIMHHMIA,

- cocpedomoueHH020 (Ucocp), TIOCTYIAIOIIETO OT OTACIBHBIX A0OHCHTOB (KPYII-

HBIX BOJIOTIOTpEOUTENEH).
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qp: ((q601<+ qn) + qmp) K + qcocP, J/c. (53)

CocpenoToueHHBI  pacXol (e  OT HEXKWIOTO OOBEKTa OIpesesseT
HAYaJIbHYI0 CYMMY PAaCUETHBIX PACXOJ0B CTOUHBIX BOJ PA3IMYHOIO MPOUCXOKICHUS
(OBITOBBIX, TYIIEBBIX U MTPOU3BOJICTBEHHBIX).

PaznuuaroT TpaH3UTHBIN U MECTHBIN COCPEAOTOUYECHHBIE PACXOBI:

- cOOCMBEeHHbIL COCPe0OMOUeHHbIU PAcX00 — PACXOJ OT MPOMBIIIJICHHBIX
NPEANPUATAA W JPYTUX, KPYIOHBIX BOJOMOTPEOUTENICH, paCHOJIOKEHHBIX Ha
MIPUJIETAIOIIEM KBAapTaJIC WU €T0 YacTH;

- MPAH3UMHBIL COCPEOOMOUEHHbII pPAacx00 — Pacxoll OT POMBIIUICHHBIX
NPEANPUATAA W JPYTUX, KPYIHBIX BOAOMOTPEOUTENICH, ITOMAJAIONIAX BHIIIC
pPacyYeTHOM TOYKH.

B nensax ynpouieHus pacyeThl OCYIECTBISIOT B TAOIUYHOU (popme.

Tabnuna 13 - PacueTHbie pacxofpl Ha paCUETHBIX yYaCTKax

CpemHue PAcxoms ¢ Koad- PacuetHbie pacxopl, Ji/c
No I/IHI[eKCBI MHKpOpaﬁOHOB SKIJION (1)I/IHI/Ie COCpeL[OTO‘leHHbIe
pacue| IUIOMmaneH 3aCTPOMKH, JI/C HT C
THBIX|  CTOKa 001wweH | pukpopa | CoGer Cymma
KbOPp Tpan- |O6uwm M
ydact II HEpaB | jjona, | BeH- pHBIE
yTeBbl| TpaH3uTH 06 HOM 3UTHBIE| €
KOB Tyre | Tpansu o bIe mue |HOMED kpaprana| Hble
BbIE | THbBIE HoctH
1 2 3 4 5 6 7 8 9 10 11 12

ITopsiok BbINOJHEHUsI PA0OTHI:

1. ITpoHyMepoBaTh KBapTaibl, HAYUHAs OT JAIBHETO K OYMCTHBIM COOPY>KEHUSIM.
2. KpynHble KBapTaiibl pa3e/iuTh, OAPA3ACICHUSIM 1aTh OYKBEHHbBIN HHACKC.
3. OmpenenuTh IJIOLIAAb KBApTAJIOB U MOJpa3Ae/ieHUuil B ra.

4. Konnektop pa3fenuTh Ha pacyeTHbIE YYaCTKHM M MPOHYMEPOBaTh, HAUMHAs

OT JaJbHEU TOUYKHU.
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5. OnpenenuTs CpeIHH pacxoa C IUIOMAAM KBapTaja IO MOIYJIIO CTOKa,
pe3yabTaThl 3aHECTU B TaOiuily (HOMEpa KBapTaloOB, MHJEKCHI IUIOMIAAEH CTOKa
CHUMAIOTCS C TE€HIIJIaHa TOPOJia U PUHSITONU CXEMBbI BOJIOOTBEICHHUS ).

6. OmpenenuTh pacueTHbIE pacxoJbl Ha PACUETHOM Yy4YacTKE CETU
BOJIOOTBEICHUS B TaOIUUHOMN (hopMme.

7. 3anoJIHUTh TAOJIMILY B CICAYIOIIEM MOPSIKE:

— B rpady | 3aHOCMM HOMEpa PaCUYETHBIX YYACTKOB IO JBUKCHHIO BOABI OT
KBapTaJIOB, CO3AAIOLINI MOy THBIN, OOKOBOI U TPAH3UTHBIE PACXO/IBI;

— B rpadbl 2 U 3 BIUCHIBAIOTCS HOMEpA KBApPTAJOB, CO3/AIOIIMX ITyTEBOM U
TPAH3UTHBIE PACXO/Ibl HA PACUETHOM YYaCTKE;

— B rpadbl 4 U S5 BRIYUCICHHBIE CPEAHHUE PACXO]IbI C KBAPTAJIOB;

— TpaH3UTHBIN pacxoj B rpade S paBeH cpeaHeMy 001IeMy pacxoay B rpade 6
Ha IIPEAbIAYIIEM YUaCTKE;

— B rpady 6 3anuceiBaloT Quig — CYMMY CpEIHHUX MOMYTHOTO U TPAH3UTHOTO
Pacxo/10B;

— B rpady 8 3anmchiBaeTCs MaKCUMAJIbHBIM pacxo] OBITOBBIX BOJ Ha
pPacyeTHOM y4YacTKe;

— COOCTBEHHBIN cOCpenoTOYeHHBIN pacxon (rpada 9) Ha Bcex MOCIEMYIOMUX
y4acTKaX CTAaHOBUTCS TpaH3UTHBIM (rpada 10);

— pacyeTHBId (CymMMapHbIii) pacxon B rpade 12 BweUMCIsSETCS Kak cymMMa

pacxojoB B rpadax 8 m 11.

Hcxoouvie oannvie

1. I'enmian ropojia ¢ IPUHATON CXEMOUN BOJIOOTBEACHHUS.

2. [1noTHOCTH HAaceNeHUsI U HOpMa BOJIOOTBEICHHSI B COOTBETCTBUH C BapUAHTOM.

3. Pacxon CTOYHBIX BOJ, MOCTYMAIOIIUNA OT MPEANPHUATHS U3 MPAKTHUYECKOTO
3aganust Ne 2 (OGepercst MaKCUMAaJIbHBIN YaCOBOM pacXo] ¥ MEPEBOAUTCS B CEKYHIHBIN);

4. CounanabHO-OBITOBBIC 3[JaHUSI HA BHIOPAHHOM Y4acTKe CETH BOJAOOTBEICHUS

3aJ1ar0TCA IIPEIoaaBaTCICM.
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KoHTpo/bHBIE BONPOCHI:

1. JlaiiTe onpenencHue MOAYJIS CTOKA M HA30BUTE, OT YETrO OH 3aBHCHT.

2. Ilepeuncnute Bce BUIBI PacxoiOB, U3 KOTOPHIX CKJIAJIBIBAETCS PAcUETHBIN
pacxoj Ha y4acTKe.

3. HazoBute 00BEKTHl BOJAOOTBENEHUS, KOTOPHIE CO3JAI0T COCPEIOTOUYCHHBIN
pacxo.

4.00bsCHUTE, IOYEMY CPEIHUE PACXOAbl C MUKPOPAHOHOB JKHUJION 3aCTPOUKHU
yMHOkaeM Ha o01ui Kod(pPUIIMEHT HEPaBHOMEPHOCTH.

5.Pacckaxkure 0 mOpsIKE OMpeAeNieHUs] pacUeTHBIX PacXoJ0B Ha PaCUETHBIX

y4acTKax.
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IMPAKTUYECKAS PABOTA Ne 6

HA3BAHUME IIPAKTUYECKOM PABOTBI: OTPABOTKA HHEPBUYHBIX
HABBIKOB PABOTbI CO CIIPABOYHO-HOPMATHBHOU
JINTEPATYPOU

Hean padoThi:

— HAY4YUThCs paboTaTh C HOPMATUBHO-CIIPABOYHOM JIUTEPATYpOH;

— OCBOUTBH OCHOBBI THJIPABIIMYECKOTO pacueTa CeTU BOAOOTBEICHUS;

— HAy4HUThCSl MOAOUPATh B COOTBETCTBUM C PACUETHBIM PAcXOAOM AUAMETP,

YKJIOH, CKOPOCTb U HaIlOJIHEHUE TPYOONpOBOa.

3Hanus (akTyanuzanus):

— MpaBWI Moa0Opa MO TabIUIAM I THAPABINYECKOTO pacuera JAHaMeTpa,
YKJIOHA, CKOPOCTH U HAIOJIHEHUS TPyOOIIPOBOIA;

yMeHue:

— paboTarh ¢ TaONMHMIAMHM IS THAPABINYECKOTO pacueTa KaHAIM3AIMOHHBIX
TpyOOIPOBOIOB,;

— MoAOUpAaTh MO TabJIWIlAaM Ha PACUETHBIN PacxXo] JUaMeTp, YKIOH, CKOPOCTh

Y HaIoJHEHUE TPyOOIpoOBO/IA.
OCHOBHBIE TEPMHWHBI U ITIOHATUS

Pacuer camoTeuHbIX TpPyOONPOBOJOB 3aKIIOYAETCS B OIPEACICHUH UX
nuaMeTpa (WM pa3MepoB KOJUIEKTOPA, €CJIM OH UMEET He KpYyriiyro ¢hopmy), YKIOHA
U TIapaMeTpoB WX pabOThl - HAMOJHEHUS W CKopocTu. OOBIYHO MpenBapUTEITHLHO
OIPENENSACTCA PpPAaCcXOl, KOTOPBIM SABIAETCS WCXOAHBIM [JIA pacdera. Pacuer
TpyOONIPOBOJOB - HE TOJILKO THApaBiuyecKkas 3agada. [lomydeHHbIE pe3yJbTaThl
JIOJKHBI YAOBJIETBOPSTH TEXHOJOTUIECKUM U SKOHOMUYECKUM TPEOOBAHUSIM.

Jns  TpoeKTUpOBaHUS OBITOBBIX  BOJOOTBOJSIIMX CETEH MPUHUMAETCS

Oe3HAMOPHBIN PEKUM JIBHXKCHUS KUKOCTH C YaCTUYHBIM HAIOJTHEHUEM TPYO.
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B mensix uCKIIOYEHHUs] TMOATOIUIEHUST TPYOONMPOBOAOB TMPU PACUETHBIX
YCIIOBHUSIX ~HAmNOJHEHWE B TPyOOmpoBoAax OBITOBOM BOJOOTBOMAIICH CETH
pekoMeHayeTrcsi mnpuHuMath He Oosiee 0,8. PexomeHayeMble MakCHMabHBIC
HaIOJHEHUs pUBEJEHBI B Tabnuie 14.

Camoouuwaiowas ckopocms - 9TO0 MUHUMALbHASL CKOPOCHb, KOTOPas JOJDKHA
o0ecreunBaThCsi B BOJIOOTBOJSIIMX CETAX MPHU pacyeTHOM pacxone. [Ipodeccopsr
H. ®. ®enopos u A. M. KypranoB MUHUMaJIbHYIO CKOPOCTh, KOTOPYIO HEOOXOIUMO

coOJI0/1aTh B TPYOONPOBOAAaX U3 YCIOBUN CAaMOOYUIIICHUS, HA3bIBAIOT HE3AUIAIOUEII.

Tabmura 14 - PexoMeHayemble HAlTOTHEHUSI, MUHUMAJIbHBIE CKOPOCTHU U YKJIOHBI

JnameTtp d, Mmm Hanoaunenne h/d Ckopoctb Vpin VYKIOH Imin
200 0,60 0,70 0,0046
300 0,60 0,80 0,0033
400 0,70 0,80 0,0021
500 0,75 0,90 0,0020
600 0,75 1,00 0,0019
800 0,75 1,00 0,0013
1000 0,80 1,15 0,0013
1200 0,80 1,15 0,0010
1400 0,80 1,30 0,0010
2000 0,80 1,50 0,0009

Copeprkamuecss B CTOYHBIX BOJAX MECOK M APYrHe MUHEpalbHbIE MPUMECH
ABJISIIOTCS A0pa3sMBHBIMU MaTepHalaMU, UCTUPAIOUIMMHU CTEHKH TPyOONpOBOAOB B
pe3ynbTaTe TPaHCIOPTUPOBAHUS KUIKOCTU. [IpM 3TOM MHTEHCUBHOCTH MCTHUPAHMS
MPOMOPIIMOHAIBHA CKOPOCTH TMOTOKa, JABWXKyllerocss B TpyOe. Ilosromy Ha
OCHOBAaHMM  MHOTOJIETHETO  OMNbITA  JKCIUIyaTalMd  BOJOOTBOJSAIIMX  CETEH
YCTaHOBJICHbl MAaKCHUMAaJlbHO JIOMYCTUMbIE CKOPOCTH paBHble 4 M/c - I
HEMETAJUIMYECKUX TPYO U 8 M/C - JUIsl MeTAJUTMYECKUX.

B HacTosiee BpeMs AJjig pacueTa CaMOTEUHBIX TPYyOONPOBOAOB HCHOJb3YIOT
pazIuyHble TaONUIBI, K YHCIY KOTOPBIX OTHOCATCS TaOnuibl JlykuHbix A.A.,

JIlykuneix H.A. u Kapenuna 4. A.
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[Ipy mpoeKTUpOBaHWK BOJOOTBOJSIINX CETEH MPEIBAPUTEIHHO OIMPEIACISIIOT
pacxoi. YKIOH TpyOOmpoBo/ia MPUHUMAIOT C yUYETOM YKJIOHA MOBEPXHOCTH 3€MIIU U
PYKOBOJCTBYSCh JIKOHOMHUYECKUMHU COOOpaKEHUSAMU (MHHUMAIbHBIMH O0BEMOM
3eMJISTHBIX pabOT M CTOMMOCTH CTPOUTENbCTBA). Pacuer TpyOOmpoBOAOB MO
OMMMCAaHHBIM  TaOJWIIAM CBOJUTCA K MmoAOopy JAwamerpa TpyOoIpoBoja,
o0ecCreunBaroIIero MPOMYyCK pacxoja TMpPH HAMOIHEHWH, COOTBETCTBYIOIIEM

CaMOOYMILAIOIIEN CKOPOCTH.
Ilopsinok BbINOJIHEHHS PadOTHI:

1. Onpenenuth yKJIOH NOBEPXHOCTH 3€MJIM HA 3aJaHHBIX PACUETHBIX y4acCTKax
(e MeHee Tpex), 10 GOPMYIE lyeem = Z, - Zi! L;

2. OnpenenuTh AUAMETP, YKIOH, CKOpPOCTh, HAIOJHEHHE TPyOOIpoBOIa B
COOTBETCTBUM C HCXOJHBIMH JIaHHBIMHU, HCHONB3ys Tabmuibel JlykuHbeix A.A.,
Jlykmnbix H.A. 1715 rupaBInyecKoro pacyera KaHAJIM3alOHHBIX CETEW U TIOKEPOB
o ¢opmyne akan. H.H. [TaBnosckoro.

3. Onpenenuth AUAMETP, YKIOH, CKOpPOCTb, HAIlOJIHEHHWE TpyOOIlpoBoJa B
COOTBETCTBUM C MCXOIAHBIMHM JAHHBIMH, UCIIONb3ys TaOnuipl Kapenuna S. A. s
THJIPaBIMYECKOTO pacyeTa KaHAJIM3AaLMOHHBIX CEeTed U3 IUIaCTMACCOBBIX TPYyO
KpPYTJIOTO CEUYEHHS.

4. CpaBHHTE TIOTyYEHHBIC PE3YIbTATHl U OOBSICHUTE OTINYHS.

Hcxoonvle oannvie

1. 'ernian roposa B Maciitaoe.

2. CeTb BOAOOTBEICHHUS C PACUETHBIMU YYaCTKaMU M pacX0JaMH Ha HUX.
KoHnTposibHbIE BONPOCHI:

1. Pacckaxure, Kak ONPEAEsiOT YKIOH MOBEPXHOCTH 3EMIIH.
2. OOBsICHUTE, OT YETO 3aBUCUT CTETICHb HAIMIOJTHEHHUS TPYyOOIpOBO/Ia.
3. O0BsicHUTE, 3a4€M BBIJICTSIOT MAKCUMAJIbHO U MUHHUMAJIBHO JOMYCTHUMBIC

pacyYETHBIE CKOPOCTH.
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INPAKTUYECKAS PABOTA Ne 7

HA3BAHHME IPAKTUYECKOM PABOTBI: TUJIPABJIMYECKUI PACUET
HECKOJIBKUX YYACTKOB CETH BOAOOTBEJIEHUA

eab padoThI:
— HAYYUTHCS BBIMIOJHATH TUAPABIMUECKUI pacyeT CETH BOJOOTBE/ICHMUS,;

— 3aKpenuTh HABBIKK pabOThI C HOPMATUBHO-CIIPABOYHOM JTUTEPATYPOil.

3Hanus (aKTyanu3anus):

— OCHOBHBIX YCJIOBUM  BBITIOJTHEHUS TUJPABIMYECKOTO pacyera CeTH
BOJIOOTBEJICHUS,

— TpaBUJI KOHCTPYUPOBAHUS CETH BOAOOTBEICHUS;

— TIOpSI/IKA 3aMOJIHEHUS TaOJIUIIBI TUAPABINYECKOTO PacUueTa;

— TpeOoBaHUM, IPEABIBISAEMBIX K MaTEepUaly Tpyo;

yMeHHe:

— HCIIOJIb30BaTh OCHOBHBIE YCJIOBUS BBINIOJIHEHUS! TUAPABINYECKOrO pacdeTa
CETH BOJIOOTBEJICHNS;

— TPUMEHATH NpaBUjia KOHCTPYUPOBAHUS CETH BOJIOOTBEICHHUS;

— TI0JIb30BATHCS TaOIUIIaMU U1t TUAPABINYECKOTO pacuera
KaHaJIU3aIlMOHHBIX CETCH;

— noaOMpaTh MaTepual KaHaJIU3alUOHHBIX TPYO.

OCHOBHBIE TEPMHWHBI U ITIOHATUS
[Ipy mpoeKTUPOBaHUK BOJAOOTBOMSIIUX CETEH MPEIBAPUTEIBHO OIMPEICISIOT
pacxoa. YKIOH TpyOOmpoBO/ia MPUHUMAIOT C YU€TOM YKJIOHA TIOBEPXHOCTH 3EMIIU U
PYKOBOJICTBYSICh JKOHOMHUYECKHMH COOOpaxkeHUusIMU (MUHUMAJIbLHBIMH O0BEMOM
3eMJITHBIX pa0OT W CTOMMOCTH CTPOUTENbCTBA). Pacuer TpyOOMpOBOAOB TI0
OMMCAaHHBIM  TaOJHWIlaM CBOAUTCA K ToAOOpy JuaMmeTrpa TpyOoImpoBoa,
00€eCreunBamIIer0 MPOMYCK pacxoja NpH HAMOJHEHUH, COOTBETCTBYIOIIEM

CaMOOYMILAIOIIEH CKOPOCTH.
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Martepuaibl, KOTOpbIE MCIHOJIB3YIOTCS JJI M3TOTOBJICHHS KaHAIM3aLMOHHBIX
TpyO, HOJKHBI  yIOBIETBOPSTH CTPOUTEIBHBIM, TE€XHOJIOTHYECKUM U
HKOHOMUYECKUM TpeOOBaHUSAM. DTUM TPeOOBAHUAM yJIOBJIETBOPSIOT KEPAMUUECKHE,
acOeCTOIIeMEHTHBIE, KEJIe300€TOHHBIE, YYTYHHBIC U MJIaCTMACCOBBIE TPYOBI.

Pacuer TpyOompoBosia BBINOJIIHAETCS METOAOM Moadopa. Brauane 3anatorcs
IUaMETPOM M 3aTEM MPOBEPSIIOT, NPOIMYCTUT JIA TPYOONPOBOJ IPU YKIOHE, PaBHOM
YKIIOHY TOBEPXHOCTH 3€MJIM, pPACYETHBIM pacxoJ MpPHU PErIaMEHTHPYEMOM
HamnoJHEHUHU. Eciu MponycKHOM CHOCOOHOCTH HEAOCTAaTOYHO, TO YBEJIWYUBAIOT
IUAMETP, €CIIU HAIIOJIHEHUE MAIICHBKOE, TO IUaMETP YMEHBIIAOT.

Ha HayanbHBIX yyacTKax CeTH MpH MaiblX pacxonax (mensiie 10-12 n/c) —
Y4aCTOK CUMTAIOT «Oe3pacueTHbIM» U JUaMETp NPUHUMAIOT PaBHBIM MUHUMAJIbHOMY
— 200 MM, a YKIIOH, PaBHBIM YKJIOHY ITOBEPXHOCTH 3€MJTH, HO He MeHee Imin= 0,005.
[TapameTtpsl paboThl TPyOOIIPOBOAA HE NPUHUMAIOT BO BHUMAHHUE.

[Tpoananm3upyeM BO3MOXHOCTH JOCTH)KEHHUS YKa3aHHBIX BbIIIE TpeOOBaHUN

P Pa3IMYHBIX YCIOBUSX pelbe(a MECTHOCTH.

IlepBblidi  cayyail: uMeeM  HauOosiee  OJIArONPUATHBIE  YCJIOBHS
MPOCKTUPOBAHKS CAMOTEYHOM BOJIOOTBOJIAIIEH CETH TMPU CHUIBHO BBIPAKCHHOM
penbede MeCTHOCTH, KOTJIa YKIIOH MECTHOCTH | yyee > 0,005.

Ha puc. 10a - ykjI0H MOBEPXHOCTH 3eMIJIH OOJIBIIIE MUHUMAJIBHO JOITYCTUMOTO
VKJIOHa TPOEKTUPYEMOTo TpyOOIpoBO/aa, a HavalbHOE 3ariyOJieHHe €ro paBHO
MHUHUMaJbHOMY. B 2ToM ciyuae HauboJsiee 1e1ecoo0pa3HO MPOEKTHUPOBATh
TpyOOTIIPOBOJ C YKIIOHOM, PAaBHBIM YKJIOHY TTOBEPXHOCTH 3E€MJIH.

B Takux OnaronmpusTHBIX CHUTYallUsIX CKOPOCTh B TPYOOIMPOBOJE MOIydaeTCs
0OJIBITIIC MUHUMAJIBHOM, M ¢ TOYKH 3PCHHS SKCIUTyaTallid TaKWe PacYCTHBIC YUACTKH

CeTH He TPeOYIOT 3aTpaT Ha MPOYKUCTKY TPYyOOIIPOBOIOB OT OTJIOKEHUH.
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Pucynoxk 10 - TIpomonbHbie poGIH pacYeTHBIX YIaCTKOB IPH PA3THIHBIX
YKJIOHAX ITOBEPXHOCTH 3EMJIU

Bropoii cayuaii: penbed Oosiee CIOXKHBIM M YKIOH MOBEPXHOCTU 3EMITU
M3MEHSETCS ¢ MeHblIero Ha Oosibmmii. Ha cxeme 3TOT ciiyyall mpejcTaBieH Ha
BTOpoM yuacTke puc. 100. Jnsa cokpameHuss oObeMa 3eMISHBIX paboT (s
BBITJIYOJIGHUSI CETH), IEJIeCO00pa3Ho, B Mpelaesiax ydacTka ¢ OOJBIIUM YKIOHOM
MECTHOCTH BBIMTH HA MUHUMAaJIbHYIO TNIYOHMHY. DTO JOCTUTAETCS HA CAMOM KOPOTKOM
y4acTKe, €Clii YKJIOH TpyOOmpoBOJa paBeH MUHHUMAIBLHOMY YKJIOHY, WJU YKJIOHY
0O0JIBIIIE MUHUMAJIBHOTO, HO MEHBIIIE YKJIOHA MECTHOCTH, MPU 3TOM B KOHIIE 3TOTO
ydJacTKa CeTh BBITITyOsieTcs 10 h = Ny,

Tpernii cayuaii: HanMmeHee OJAroNMpHUATHBIM, KOTJa YKJIOH TOBEPXHOCTHU
36MJIM Ha pACUE€THOM Y4YacTKE€ MEHbIIIE JOMyCTUMOIO MHUHHMMAJIBHOTO YKJIOHA
npoektupyemoro TtpybomnpoBoma (puc. 10B). B astom caydyae menecoodpasHO
MIPOEKTUPOBATH TPYOOIIPOBO/I C YKIIOHOM, PAaBHBIM MUHUMAJIbHOMY YKJIOHY.

PesynpTaThl pacuera cBouArcs B Tabiauiy. Bmecte ¢ ruapaBinuecKuM

pPacyeToM COCTaBJISETCS IPOIOJIbHBIN TPO(HIIb CETH BOJAOOTBEICHUS.
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IMopsaok BbINOJTHEHUsI PA0OTHI:

1. Pacder Begem B TabimuHoOM popme (Tabmuma 15):

Tabmuma 15 - T'mapaBiudeckuil pacyeT yyacTka CETH BOJOOTBEICHUS rOpojia

ITagenwne
Pacuer- YKIIOH Ckopoctb | Hanonuenue | nHamopa
Jnuna . HuameTtp
Ne HBIN JBIKCHUS Ha
yJacTKa TpyOHI,
y4acTKa L pacxon d. BOJBI V, y4acTke
Yo q, n/c : MECTHO | IIPUHSAT M/C h/d h/d h,,
CTH BIN ' M
. . B JOJISIX B M
IMecm |np
1 2 3 4 5 6 7 8 9 10
[Tponomkenue Tabaubl 15
Ormerky, ZB M ['myOuHa 3amoxxeHust
3eMJId BOJIbI JIOTKA JIOTKa, M
BH BK BH BK BH BK BH BK
Z38H 236K ZBSH ZSSK ZJ'18H ZJ'I6K Ho H
11 12 13 14 15 16 17 18

2. B rpady 1 3aHocMM HOMepa pacueTHBIX YYacTKOB IO CXEME «Hadallo -
KoHemy (Hanpumep: 1-2, 2-3 u 1.1.).

3.B rpady 2 3amuceiBaeM AIMHY O3TOTO ydYacTKa B MeTpaX, KOTOPYIO
OTIpe/iesisieM B COOTBETCTBUH C MAacLITaOOM I10 TE€HIUIaHy.

4. B rpady 3 3aHOCMM pacyeTHbIE pPacxoibl Ha 3TOM YYacTKE, KOTOPbIE MbI
OTIPENIEIIIIN B MMpaKTHUeCKoi padote NeS.

5. C reHriana CHUMaeM BBICOTHbIE OTMETKH 3€MJIM B Hauaje M KOHIE y4acTKa
1 3aHOcUM B rpadel 11 u 12,

6. B rpady 5 3aHOCHMM YKIIOH TOBEPXHOCTH 3€MJIM HA YYACTKE, ONPEIeTICHHbIN

ZH - ZK
—L .

yu

110 GOPMYIE 1yeem =

7.Tpaper 4, 6, 7, 8 3amosHSIEM B COOTBETCTBHH C MOJ00paHHBIMU
ruzpaBnuueckumu napamerpamu (d, V, i ,,, h/d) no tabnuuam ans rugpaBamyeckoro

pacuera.
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8. B rpady 9 3aHOCHM, BBIYMCIICHHOE HANOJHEHHWE B METpax, mo ¢opmyie
h=(h/d)d.

9.B rpagy 10 3aHOCHM, BBIYMCIEHHOE IaJE€HUE Halopa Ha Y4acTKe, IO
dopmyie h,= i, L.

10. B npukTyromei TOYKE ydacTKa CETH OIpenessieM HadalbHYI0 TIyOuHY
3anmokeHusl (cM. mpakT. 3aH. Ne 4) m 3a”HocuMm B rpady 17, Ha mociemyromux
y4acTKax 3Ta BEJIMYMHBI MepeHocutcs u3 rpadul 18 mpenpiaymiero yyactka (KOHeIl
OJIHOT'O y4acTKa — 3TO Hayajo APYroro).

11. OnpenensgeM OTMETKY JIOTKA B Hayaje ydacTKa, JJIA 3TOr0 M3 OTMETKH
3eMJId B HayaJleé y4yacTKa OTHUMAaeM IIIyOMHY 3aJI0KEHHS JIOTKa COOTBETCTBEHHO B
Havane Z,.,= Zs3.-,, v 3aH0CUM B Tpady 15.

12. B rpady 16 3anmcpeiBaeM OTMETKY JOTKa B KOHIIE y4acTKa, JUIs 3TOTO U3
OTMETKH JIOTKA B Ha4aJle y4acTKa OTHUMAEM I1aJICHAE HAIlOpa Ha 3TOM Y4YacTKe.

ZJwK: ijn' hm

13. B rpader 13 u 14 3aHOCHM OTMETKH ypOBHSI BOJBI B TpyOe, ISl 4ero K
OTMETKE JIOTKA B HayaJle ¥ KOHIIE TPUOaBIIsieM HAllOJHEHHE B METpax;

14. JIns omnpeneneHusi TIyOMHBI 3aJIOKEHHsI JIOTKA B KOHLE YYacTKa
HEO0OXOUMO M3 OTMETKU 3€MJIM B KOHIIE yYacTKa BBIYECTh OTMETKY JIOTKA B KOHIIE
y4acTKa H = Z;34 - Z,6, TOJIYYCHHBINA PE3YNIBTAT 3aHOCUM B rpady 18.

15. Ha cnenyromiem y4acTKe BCe MOBTOPSIEM B TOM K€ MOPSIJIKE.

Hcxoouvie oannvie

1. I'enmuian roposia ¢ CeTIMU BOJOOTBEICHUS.

2. PacueTHbIl y4acTOK CETH BOJOOTBEACHUS (C TCHILJIaHA).

3. CymMMapHble pacyeTHbIe pacxoJlbl Ha pacyeTHhIX YYacTKaX CETH
BOJIOOTBEICHUS (CM. IPAKTUYECKYIO padboTy Ne 5);

4. T'opos B COOTBETCTBUU C BAPHAHTOM (CM. MIPAKTHUYECKYIO paboTy Ne 4);

5. Kareropus rpyHTa 17151 BCeX BapMaHTOB — CYTECh.
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KoHTpo/ibHbIE BONIPOCHI:

1. Ha3zoBHUTE OCHOBHBIE YCIIOBHS BBINOJHEHUS TMIPABIMYECKOTO PacyeTa CeTH
BOJOOTBEICHUS.

2. Ilepeuuncnure npaBuiia KOHCTPYUPOBAHUS CETU BOJOOTBEICHUSI.

3. Pacckaxute 0 nopsiAKe 3a10JHEHUs TaOIUIbl THAPABINYECKOTO pacyera.

4. HazoBute MaTepual TpyO, KOTOPBI OTBEUAET BCEM TPEOOBAHUSIM.

48



INPAKTUYECKAS PABOTA Ne 8

HA3BAHUME IPAKTUYECKOM PABOTBI: PACUET U
KOHCTPYMPOBAHUNE KAHAJIM3AILIMOHHOI'O KOJIOJLA
N3 CbOPHLIX XXEJIEBOBETOHHBIX 9JIEMEHTOB

Hean padoThi:

— HAYYUTHhCS NPOU3BOJUTH PAcCUyeT OCHOBHBIX Pa3MEPOB KaHAIU3AIMOHHBIX
KOJIOJIIIEB;

— MpUOOPECTH HABBIKK B pabOTE ¢ HOPMATHBHO-CIPABOYHOM JIUTEPATYPOH;

— HAyYMUThCSA COCTAaBIATH TaOMUIbLI CrHelUuUKAUA OCHOBHBIX DJEMEHTOB

KOJIOALCB.

3Hanus (akTyanu3anus):

— OCHOBHBIX 3JIEMEHTOB KaHAJIM3ALMOHHBIX KOJIOJLIEB;

— TIpaBUJ MOJIb30BAHUSI HOPMATUBHO-CIIPABOYHOM JIUTEPATYpPOK;
— npaBui opopmiieHus: B cooTBeTCTBUU ¢ TpeboBanusmu ['OCT;
yMeHHe:

— COCTaBJIATDH CHEIU(PUKALNIO KOJOIIIEB;

— TPOU3BOJUTH PACUET;

— BBIYEPUYMBATH B HEOOXOJIMMOM MacuITaoe.

OCHOBHBIE TEPMUHBI U ITIOHATUSA
Jns obecrnieyeHus noctyna K TpyOoOmpoBojaM, OCMOTpa M HaOIIOJEHUN 3a
HUMHU,  BBIMOJHEHUS  Pa3sHOOOPA3HBIX  JKCIUTyaTallMOHHBIX  ONepanuid  Ha
BOJIOOTBOISIINX CETSIX COOPYKAIOTCS KOJIOOYbL.
CMOTpOBBIE KOJOIIIBI COCTOST U3 CIEAYIOIIUX OCHOBHBIX AJIEMEHTOB:
— OCHOBaHUA;

— paboueii Kamepsl;

TOPJIOBUHBI;

— JIIOKA C KPBILIKOW (HaJ rOpJIOBUHON).
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B nnane Konoa1sl MOTYT OBITh KPYTJIbIE, IPSIMOYTOJIBHBIE U MTOJIUTOHAIIBHBIE.

Ocnosanue 00ecTIeUMBACT YCTOMUMBOCTH COOPYKEHHs. B ero KOHCTpyKIHIO
BXOJINT:

— OCTOHHBIM HAaOMBHOM JIOTOK, OOECHEYMBAIOIIUNA TPAHCIIOPTUPOBKY BOIBI
gepe3 Koozer (0T TpyOsI K TpyOe);

— 1ebeHoYHas Ui OETOHHAs MOATOTOBKA;

— OeTOHHAs WJIN JKEIe300CTOHHAS TIINTA.

80 B 7

Pucynoxk 11 - TunoBoii Kpyriiblid KOJOACI] U3 CTaHJAPTHBIX KEIe300EeTOHHBIX
KOJIel| JJis yIU4HOU cetu quaMetpoM 150-600 MM: 1 — KpyTiablii JIFOK € KPBIIIKOIA;
2 — peryaupoBOYHbIE KaMHH WJIM KUPIUYHAS KJIaJKka He 00Jiee YeThIpeX PsIOB;
3 — omnopHoe KoJbi10; 4 — Kob1o quametpom 700 MM 1 BeicoToit 300-600 MM;
S — muTa nepekprITsi; 6 — Koibo auametpoM 1000 MM; 7 — peryanupoBOYHbIE KAMHU
WM KAPIIMYHAS KIaJKa; 8 — IUIMTa OCHOBaHUA, 9 — miebeHoYHas moaAroToBka; 10 — ckoObl

JloTok B HWXHEH yacTh wuMeeT (opMy TMOIyKpyra, a B BepxHEH —
BepTHUKaIbHbIE cTeHKHU. OOIas BpICOTA JOTKA J0JKHA PaBHATHCA AuaMeTpy Tpyo. C
IBYX CTOPOH JIOTKa COEAMHSIOTCS MOJIKM, UMEIOIIME MHUpUHY He MeHee 200 MM u
ykiaoH K JoTKy He wMeHee 0,02. JIOTKM TOBOPOTHBIX KOJOAIEB M OOKOBBIX

MIPUCOEAUHEHNN BBINOJIHAKOT MO yraM OKPYKHOCTEW C PaguyCcOM HE MEHEE OJIHOTO
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muamerpa (cm. puc. 13). Ilonku 5OTKa CMOTPOBBIX KOJIOIICB JIOJDKHBI OBITH

PacCIOJIOKEHBI HA YPOBHE BepXa TPYObI OOJIBIIIETO JUAMETPA.

Pucynox 12 - JIoTKH CMOTpPOBBIX KOJOIEB: 1 - ceueHne TMHEHHOTO JIOTKA;
2 - TUTaH JIOTKA KOJIOIIIA TIPY YBEIUYCHUH TMaMeTpa TpyOoTnpoBoa;
3 - IJIaH y3J0BOT0 KOJIO/IIIa

l'opnogunst KOMOALIEB HAa CETAX KaHAJIM3AIMU BCEX CHUCTEM HAJICKUT
npunumath . =700 mM. IlemecooOpa3HO TOPJIOBUHY pacmojiaraTh HaJl BXOIHBIM
tpybompoBonoM. Ha TpybomnpoBonax d = 600 MM u GoJiee pa3mep TOPJIOBHH CIIEIyeT
MPUHUMATh JOCTATOYHBIM JJIs OMMYCKaHUsI MPUCIIOCOOJICHUI ISl MPOYHUCTKH (IIapOB
WJIU [IWJIHH]IPOB).

PabGoune xamepbl U TrOpJOBHHBI 00OPYAYIOT CKOOAMU WM JIECTHULIAMH JJIst

CIIyCKa B KOJIOJCH U ITOJAbEMA U3 HCTO.

IHopsinok BbINOJIHEHHS PAdOTHI:

1. Onpenenuth quaMETpP U BHICOTY pabouei U JIOTKOBOW YacTei.

2. Paccuntath BBICOTY FOpPJIOBUHBI.

3. B cootBercTBHM ¢ BBICOTOM pabOoueld YacTH, BBICOTON TOPJIOBUHBI WU
AMaMETpOM TpPOBOASIIEH M OTBOAAIIEH TpyO moxoOpaTh IO HOPMAaTUBHO-
CIIPABOYHOM JIUTEpPAType OCHOBHBIE 3JEMEHTHI CMOTPOBOIO KOJOJLA M 3aHECTH B
Ta0IuUILy.

4. CocTtaBuTb Ta0JMIly crieruuKaimu u3aenui (npuioxenue I).

5. BeiueptuTh pazpe3 W IUIaH KOJIOAIA B Maclutabe B COOTBETCTBUHM C
tpeboBarusimu 'OCT.

6. OpopMuth OTUET.
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Hcxoonvie oannvie
1. Konozert, pacronoXeHHBI Ha TPOJOJbHOM Tpodmie (TMpaKTHIECKOEe
3aganue Ne 7);

2. Pe3ynbTathl ruapaBIndeckoro pacuera (mpakruyeckoe 3aaanue Neb).

KoHTpoJbHbIe 3a1aHUs
1. Ha3oBuTe OCHOBHBIE JIEMEHTEI KOJIOILIEB.
2. OObsICHUTE T/I€ M C KAaKOM IeJIbI0 YCTPAauBaIOT KOOI HA CETSIX.

3. OOBsicHUTE, YeM OTIMYAIOTCS CMOTPOBBIC M MEPETaTHbIC KOJIOIIIBI.
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IMPAKTUYECKAS PABOTA Ne 9
HA3BAHHME IPAKTUYECKOM PABOTBI: ITIOCTPOEHME ITPOJIOJIBHOI'O
[TPOOWJIA CETU BOJOOTBEAEHMA

eab padoThI:
— Tlpuobpectn M 3aKpenUTh HABBIKA B MOCTPOSHUU TPOJOJBHOTO MPOQUIIS

CCTHU BOAOOTBCACHUA.

3Hanus (akTyanuzanus):

— MpaBWJI IOCTPOEHUSI TPOJOJIBHOTO MPOPHIIS;

— YCIIOBHBIX 0003Ha4Y€HU, HAHOCUMBIE Ha PO UIIb;

— mnpaBus opopMmieHHs B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT;
yMeHue:

— CTPOUTH NPOAOJBHBII NPOQUIb CETH BOJTOOTBEACHUS

OCHOBHBIE TEPMHUHBI U ITIOHATUSA

[TpoexkTrpoBaHHE BBICOTHOM CXEMbl CETEH BOJOOTBEACHHUS 3aKIIIOUAETCS B
COCTaBJICHUH MPOAOIBHOIO MPOQPHIIS KOJUIEKTOPa, B Ha3HAYEHUHN HavyaJbHBIX TNIyOUH
3aJI0)KEHUSI CEeTH, YKIOHOB H OTMETOK B MECTax CONpsDKeHUs Tpyo B
COEIMHUTENIbHBIX KOJIOALAX U KaMepax.

OO6bpuHO HaA mpoduiie K TEXHUUECKOMY MPOEKTY HE MalT pa30OMBKY BCeX
KOJIOJIIEB, & YKa3bIBAIOT JIMIIb PACYCTHBIE TOUKH, B KOTOPHIX U3MEHSIOTCS PAaCXO/IbI,
YKJIOHBI U JAuaMeTpbl. Pa30uBKYy BceX KOJOAIEB MNPOM3BOAAT NIpU pPa3pabOTKe
paboyux yepTexei.

IlpooonvHuii npogunsy cetn M300pakaloT B BHUIE €€ Pa3BEPTKU IO OCH
TpyOonpoBoaa. I[Ipoduns BBIMOAHAIOT B MaciiTadax: TOPU3OHTAIBHOM, pPaBHOM
macmTaly trada B 1:5 000 wm 1:10 000, u BeprukansHoM, paBHoM 1:50, 1:100 wu
1:200.

Hao npogunem yka3bIBaroT:

— HaJ3EeMHbIE COOPYKEHUS (HapuMep, 3CTaKa/ibl, HACOCHBIE CTAHIIUN);
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— rIyOuHYy 3aJ0KeHHs TPyOOMpPOBOIOB OT IUIAHWPOBOYHON TOBEPXHOCTH
3eMJIM /10 HHM3a TpyOOmpoBoja — JUIsi HANOPHBIX TPYyOONpPOBOJOB M JO JIOTKA
TpyOONpPOBOJA - 1JISI CAMOTEUHBIX;

— HOMepa OypPOBBIX CKBAXKHH.

Ha npoghune ykaszpiBaior:

— TOBEPXHOCTH 3eMJIU (MPOEKTHYIO - TOHKOW CIUIONIHOM JIMHUEH, HATYPHYIO -
TOHKOM IITPUXOBOM JMHUEH);

— ypoBeHb IpyHTOBBIX BOA (YpI'B) - TOHKOM MITPUXITYHKTUPHOM JTMHHECH;

— TepeceKaeMble aBTOMOOMIIBHBIE JIOPOTH, KEIE3HOAOPOKHBIE ¥ TPaMBalHbBIE
IyTH, KIOBETHI, MOA3EMHbIC WHKCHEPHBICE COOPYKEHHS M CETH, BIUSIONIME Ha
MPOKJIAJIKY MPOEKTUPYEMBIX TPYOOIIPOBOJIOB, C YKa3aHUEM UX TaOApUTHBIX Pa3MEpPOB
1 BBICOTHBIX OTMETOK;

— JIaHHBIE O TPYHTaxX B 3aBUCUMOCTH OT MPOTSHKEHHOCTH TPyOOmNpoBoja U
XapakTepa HaIrulaCTOBAHUS; JaHHbIC O TPYHTaX MPUBOIAT JTUOO B OTJEIBHBIX TOUKAX
(B MecTax 3aJoKeHHsi OYpOBBIX CKBaXUH wiu IrypdoB), JubO 1O Bcell Tpacce
TpyOOIpOBOA;

— MPOEKTUPYEMBIA TPYOONPOBOJ, KOJOMIBI, JTOKICTPUEMHUKH, KaMepbl H
MOJI3EMHBIE YaCTH 3/IaHUI U COOPY>KEHUI, CBSI3aHHBIE C TIPOCKTUPYEMBIM TPYOOIIPOBOIOM;
— QyTaspsl Ha TPYyOONPOBOAAX C YKA3aHUEM JUAMETPOB, JUIMH U NMPUBSA30K UX K OCU

JOPOT WA MPOEKTUPYEMBIM CETAM U COOPYKEHUSIM.

™ OTMeTKa HH3a HNH
A notka Tpy6H

w IMpoexTHas oTMerKa
3eMaH

Hatyphnan oTtmerka
3eMAH

15

O6Go3navenue TpySHl
THIT H3OMALHH

15

OcHoBaHHe

Paccroanne

10 10

10

Homep xonoaua, rouxu,
yraa nosopoTa

10

&0

Pucynok 13 - Pa3zmerka Tabauis! IpogoibHOTO Mpoduis
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IMopsiok BbINOJTHEHUsI padOTHI:

1. ITocTpouTh MPOAONBHBIA MPOGUIb CETH BOJOOTBEACHHS MO peE3yJbTaTaM
THPABINYECKOTO pacyera (mpaktuueckoe 3aaanue Ne 6).

2. Yka3zatp Haj npoduiiem:

— HaJ3E€MHBIE COOPYKEHUS;

— MIyOMHY 3aJ0XEeHUs TpyOONpOBOJOB OT IUIAHWPOBOYHOW IOBEPXHOCTHU
3eMJIH JI0 JIOTKa TpyOOonpoBoa.

3. Yka3atp Ha ipodue:

— IIOBEPXHOCTH 3EMIIH;

— YPOBEHB I'PYHTOBBIX BOJ;

— IepeceKaeMble MNPEMATCTBUS C YKa3aHUEM WX TabapuUTHBIX pPa3MepoB U
BBICOTHBIX OTMETOK;

— JIaHHbBIE O FPYHTAX;

— MPOEKTUPYEMBbIH TPYOONpPOBOJ, KOJOMALB U COOPYKEHUS, CBA3aHHBIE C
MIPOEKTUPYEMBIM TPYOOIIPOBOJIOM;

— QyTaspsl Ha TpyOONpPOBOAAX C YKA3aHUEM JUAaMETPOB, JUIMH U MPUBA30K UX
K OCH JOPOT WM NMPOEKTUPYEMBIM CETAM U COOPYKEHUSIM.

4. BpluepTuTh Ha JHCT€ MWUIMMETPOBOM Oymaru A3 u odopmMuth B
cootBeTcTBUM € TpedboBanusimu ['OCT.

5. CoctaBuTh cnienupuKaIurio.

6. OpopMUTH OTUET

Hcxoonvle oannvie

1. I'ennnan ropoaa.

2. Pe3ynbTarhl ruapaBInyecKoro pacuera (mpakruueckas padbora Ne 6).

3. YpoBeHb TpYHTOBBIX BOJI COTJIACHO BapHaHTy (TipakTuyeckas padora Ne 1).

KoHnTpoJibHbIE BONIPOCHI:

1. Ob6bsicHuTe, YTO U300paAKAIOT HA TPOJOJILHOM ITpoduIIe CeTH;

2. HazoBure JaHHBIC, B3ATBIC U3 THAPABINYCCKOI'O pacucTa.
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IHPAKTHYECKASA PABOTA Ne 10

HA3BAHUE IPAKTUYECKOU PABOTBI: PACUET
[TPOU3BOJIUTEJIBHOCTU I''TABHOM HACOCHOM CTAHILINU

Hean padoThi:
— M3y4YUTb CXEMY HACOCHOM CTaHIUU;
— OIpEAeNIUTh MPOU3BOAUTEIBHOCTh HACOCOB U TPeOyeMblii HAIoD;

— MpUOOpPECTH HABBIKU B MOAO0OPE MapKU HACOCOB.

3HaHus (aKTyanu3anus):

— Ha3HAYECHUM M YCTPOMCTBA HACOCHBIX CTAHIUMU;

— METOJUK ONpeAesICHUs] MPOU3BOJUTEIBHOCTH HACOCOB;

— TIOpsiIKa OMpeAcCHUs TpeOyemoro Hamopa (IOTEephr Hamopa BO
BCAChIBAIOLIEM U HAIOPHOM TPYOONpPOBOIaX, FEOMETPUUECKOIN BBICOTHI HATHETAHU).

YMEHHUS:

— BBIYEPUYMUBATH CXEMbl HACOCHBIX CTaHIIUH;

— ONPENENsTh MPOU3BOIUTEIBHOCTh HACOCOB U TPEOyEeMBbIi Harop;

— Moa0MpaTh MAPKH HACOCOB.

OCHOBHBIE TEPMHUHBI U ITIOHATUSA

Bovicoma écacviéanusi Hacoca ONpeAesieT BBICOTHOE PACIIONI0KEHHE Hacoca 10
OTHOIIICHUIO K OTMETKE YPOBHS BOJbI B IMIPHEMHOM pe3epByape WM UCTOYHHKE, U3
KOTOPOTO JKUIKAas Cpe/ia MepeKauYnBacTCs HACOCOM, W OMPEIEISICTCS CIIOCOOHOCTHIO
Hacoca CO3JlaBaTh BAaKyyMMETPHUECKOE IaBJICHHUE BO BCACBHIBAIOIICH IOJIOCTH B
YCIIOBUSAX JKUIKOCTHOM CpeIbl.

Bvicoma camoscacvieanuss nacoca oOnpenenseT BBICOTY CaMOBCACBIBAHUS B
MOJIBOJIAIIEM TPYOOIPOBOJE M ONPEACISICTCS CIHOCOOHOCTHIO CaMOBCACHIBAIOIICTO
Hacoca CO37aBaTh BaKyyMMETPHYECKOE JaBJICHHE BO BCACHIBAIONICH IIOJOCTH B

YCJIOBHSIX Ta30BOM CPEBI.
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Paznuyator reomeTpuueckyro (T€O/IE3UYECKYI0) U BAKYYMMETPUUYECKYIO
BBICOTY BCACHIBAHMSI.

l'eomempuueckas evicoma ecacvieanus Hacoca Hpy (M) — paccTosHHE TIO
BEPTUKAIA OT CBOOOJHOTO YpPOBHS IOBEPXHOCTH IEPEKAUYNBACMOU >KUIKOCTH B
MCTOYHHUKE JI0 CJIECIYIOUIUX OTMETOK (B 3aBUCUMOCTH OT THIIa HACOCA):

— OCH FOPU30HTAIBHOTO IIEHTPOOEKHOTO HACOCa;

— BEpXHEW OTMETKH JOMacTH pabodyero Kojeca TOPHU30HTAIBLHOTO OCEBOTO
Hacoca;

— OTMETKM TOpPU3OHTAJIBHBIX OCEH BpallleHUus JONacTed OTHOCHUTEIbHO
BTYJIOYHOM YaCTH BEPTUKAILHOTO OCEBOT0 HACOCA;

— OCH HAMOpHOIo MaTrpyOKa BEPTUKAIBHOTO IEHTPOOEKHOro Hacoca (B psijie
cnyyaeB Hp, ONpenenstoT MO JpyrdM OTMETKaM, KOTOpbI€ YKa3aHbl B
JOKYMEHTAINH, PUIaraéMoi K Hacocy).

Ecnmm ykazaHHbIE OTMETKH Hacoca OyIyT pacIioIOKEHBI BBIIIIE YPOBHS BOJIBI B
HMCTOYHMKE, TO BHICOTY BCACHIBAHUS Y HACOCA CUUTAIOT MOJIOKUTEIHHOM, €CITU HUXKE -
OTPULIATEIILHOM.

Bakyymmempuueckas evicoma 6cacviéaHus TPENCTaBIsAEeT CcOOOW pa3HOCTb
atMocepHOro  JaBJeHUS  (IaBJIEHHUS  OKpyXKarolew  cpeabsl) p, H
BAKYYMMETPUYECKOTO p, KOTOPOE CO3JaeT HACOC Ha BXOJ€ B pabouee KoJeco, B
MeTpax CcToyi0a KUIAKOCTH:

H o= PP (10.1)

B macmoprax 3aBojoB-m3roToBUTENEH (M B Karajorax) yKas3bIBalOT
BAKyYMMETPUYECKYIO BBICOTY BCAChIBaHUS, IMOJIYYEHHYIO MO PE3yJIbTaTaM HaTypPHBIX
UCHBITAHUI U MPUBEJEHHYIO K aTMocepHoMy Aasienuto (0,1 MIla) u Temneparype 20
°C.

Hamop, v, HacocoB Ha KaHaNM3AlMOHHBIX cTaHIUAX (puc. 14) onpenenstor no
dbopmyiie

H=H , +h,+h, +1, (10.2)
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rne  Hp, - reomerpuyeckas BbICOTA IMOJbEMa BOJbI, PaBHAs PA3HOCTH OTMETOK
Zocu Zp,

h, - moTeps Hamopa BO BCachIBAaIOINIMX TPYOOIPOBOJAX IPH pacxojax,
COOTBETCTBYIOIIMX MAKCHUMaJIbHOW MOa4€ HACOCHOW CTaHLIHH, M;

h,, - moTepu Hamopa B HAOPHBIX KOMMYHHMKAI[USX M B HAIIOPHBIX BOJOBOJAX

IIpH pacxogax, COOTBECTCTBYIOIINX MaKCUMaJIbHOMN rmoaaduc HACOCHOM CTaHLIUU, M,

1 - 3amac Haropa Ha UCTEYSHHE BOJIbI U3 TPYOOTIPOBO/IA.

T a—

H

I

4

Pucynoxk 14 - PacyeTHas cxema orpeiejieHHs Haropa KaHaJIu3aluOHHOM
HACOCHOM cTaHUMU: 1 - MOABOAIIMIA KOJIJIEKTOp; 2 - IPUEMHBIN pe3epByap;
3 - MalllMHHBIN 3a11; 4 - HACOCHBIM arperart; 5 - HaopHbIe BOJOBO/IbI; 6 - mpueMHas
KaMepa OYUCTHBIX COOPYKEHUN

Br16op tunopaszmepoB HacocoB. [1o BerancieHHbIM 3HaueHusIM Q 1 H HacocoB
C TOMOIIBIO CBOAHBIX mojed Q - H 1 COOTBETCTBYIONIMX THUIIOB HACOCOB.
[TonGuparoT Ux TUIIOpPa3MEPHI.

Ha xaHanM3anuoOHHBIX HACOCHBIX CTAHIUSAX YCTAHABIMBAIOT HAcOCHl TUIIOB CJ]
u C/IB. B nocnennee BpemMs Ha KAaHAUIU3AIMOHHBIX HACOCHBIX CTAHIUAX UCIOIb3YIOT
MOTPYHBIE HACOCHI, UTO MO3BOJIIET YMEHBIIUTh CTPOUTEIbHbIE 00bEMbI CTAaHIIUN U
YIYUYIIUTh YCIOBUS SKCIUTyaTaINH.

llopsiook noobopa macocos 0ns cemu

OCHOBHBIMH UCXOIHBIMH JJAHHBIMU JIJIS TOA00Pa HACOCOB SIBJISTFOTCS:

— Tpebyemas mogada Q (0GbeMHast, M° /c; MacCoBast, KI/C);

— Tpebyemblii Hanop H, M.
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Kpowme toro, yuutsiBaetcs, 4ToObl BBIOPAHHBII HACOC U MTPUBOJHOM JIBUTATEIb
MMEJIM MUHUMAJIbHYI0 CTOMMOCTb U padoTanu ¢ MmakcuMainbHbiM KIT/T.

[TomoOpath Hacoc Ha 3aJaHHYIO CHCTEMY (CE€Th, TPYOONPOBOJ) 3HAYHUT
00€eCIeYnTh BBIIIOJIHEHUE CIEAYIOIINX YCIOBUN:

1.Tlomaya BbIOpaHHOrO Hacoca Q, JOMKHA COOTBETCTBOBATH PaCXOy
KUIKocTH B cucteme Q., T.¢. Q, = Q. = Q.

2. Hamop Hacoca JOJDKEH COOTBETCTBOBATH TpeOyeMomy Hamopy B cetu H.
npu 3ajanHoM nojave Q., 1. e. Hy=H.=H.

3. Hacoc momxken paborats ¢ KIIJI, ycranoBnennsim ['OCT.

Jns pemenus 3agadud nmoaOopa Hacoca ISl 3aJaHHBIX YCIOBUK pabOThI
HEOOXOAMMO pacmojiaraTb HE TOJIBKO XapakTepUCTUKaMHM Hacoca, HO W

XapaKTepUCTUKON CUCTEeMBI (CeTU, TPyOOIIpoBoaa).
IHopsigok BbINOJIHEHUsI Pa0OTHI.

1. M3y4uTh yCTPOICTBO KaHATU3AaLIMOHHON HACOCHOM CTaHIUU.

2. BeruepTuTh CXeMy HAaCOCHOW CTaHIIUU.

3. OnpenenuTh MPOU3BOUTEIHHOCTh HACOCOB.

4. Onpenenuth TpeOyeMblid Hamop (MOTEph HAMopa BO BCACHIBAIOIIEM U
HAIMoOPHOM TPYOOTPOBOaX, TEOMETPUUECKON BHICOTHI HATHETAHMS).

5. [TogoGpaTes Mapky Hacocos 1o Q - H.

6. OdbopmuTh OTUET.

Hcxoonvle oannvie

1. I'ennnan ropoaa.

2. Pe3ynbTathl THIPABIMYECKOTO pacueTa (TmpakTuieckoe 3aganue Neo).

3. [IpomonbHbIL Tpod Ui CETH.

KoHTpobHbIE BONIPOCHI:
1. OObsicHUTE HAa3HAYECHKE U YCTPOMCTBO KaHAM3AIMOHHBIX HacOCHBIX cTaHImi (KHC);
2. PacckaxuTe, Kak ONnpeeseTcsl TeOMEeTpUUecKas BbICOTa HarHETaHMUS.

3. HazoBuTte Tunel Hacocos yctpauaembix Ha KHC.
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IHPAKTHYECKASA PABOTA Ne 11

HA3BAHUE IIPAKTUYECKOM PABOTBI: OITPEJEJIEHUE
KOHLIEHTPALMUA 3ATPAZHAIOIINX BEHIECTB B CMECHU
BbITOBBIX 1 ITPON3BOJACTBEHHBLIX CTOYHbBIX BO/I

Hean padoThi:

— 3aKpeNnUTh TEOPETUYECKUE 3HAHUSA O COCTABE OBITOBBIX CTOYHBIX BOJ IO
3arpsA3HSIOLNIUM BELIECTBAM;

— HAyYUTBCA ONPEACIATh KOHLEHTPALUHU 3arpsA3HSAIOIIMX  BELIECTB,
MTOJIB3YSACH CIPAaBOYHO-HOPMATUBHOM JIMTEPATYPOH;

— MpUOOPECTH HABBIKM B pacueTe KOHIEHTPAIMM 3arpsA3HSAIOIINX BEIIECTB

cMecH OBITOBBIX U IMPOU3BOACTBCHHBIX CTOYHBIX BO.

3HaHus (aKTyanu3anus):

— COCTaBa 3arpsA3HSAIONIMX BEHIECTB B OBITOBBIX CTOYHBIX BOJIAX;

— METOAMK ONpENEIEHU KOHIECHTPANK 3arpsA3HAIOIIMX BEIIECTB, HCXOIS U3
YAEJIBHOTO BOJOOTBEACHUS;

— TMOpSAAKa OIpPEAENICHUs KOHLEHTPALMH 3arps3HSIOIIMX BEIIECTB CMECHU
OBITOBBIX U MTPOU3BOACTBEHHBIX CTOUYHBIX BOJI;

YMEHHUS:

— ONpEeNeNiaTh KOHLEHTPALMIO 3arpsA3HSAIOIIMX BEIIECTB B OBITOBBIX CTOYHBIX
BOJIax, MOJIb3YSCh CIIPAaBOYHO-HOPMATUBHOW JINTEPATYPOH;

— ONpEeAeNATh KOHIEHTPALMIO 3arpsi3HSIONIMX BEIIECTB CMECH OBITOBBIX W

IMIPOU3BOACTBCHHBIX CTOYHBIX BOJI.

OCHOBHBIE TEPMUHBI U IIOHATUSA
HaubGonee vacto nmpuMeHsiemasi B Halllei CTpaHe TOJIHAs pa3/ielibHas CHCTeMa
BOJIOOTBEJICHUSI MpEANoJiaraloT COBMECTHYIO OYHCTKY OBITOBBIX "
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. /{151 pacueTa KOHIIEHTpalUU 3arpsi3HEHUI CMECH
ATUX BOJ U HEOOXOJIMMOW CTENEHH OYUCTKM HEOOXOJIUMO 3HATh CPEIHECYTOUHbIC

pacxopl.
60



Pacuétnas cpennecyrounas mnpousBoautenbHocTh OCK omnpenensercs B

3aBUCUMOCTHU OT CYMMAPHOT'O pacxoaa OBITOBBIX B IMPOU3BOACTBCHHBIX CTOYHBIX BO/I:

Qpacu = Qéblm + an, (111)

CpenHecyTOYHBIA  pacxoJi OBITOBBIX CTOYHBIX BOA (Qgyum) BBIUMCISACTCS Kak
npousBeneHue pacuéTHoro umcia sxurenei (N,) Ha HOpMy BojooTBeneHHS (0,),
OPUHUMAEMYIO0 Uil  KaHaJIM30BaHHBIX  PallOHOB Tropoja paBHOM  HOpMeE
BOJONOTPEOIICHUS.

CpenHecyTO4HBIN pacxol] MPOU3BOACTBEHHBIX CTOYHBIX BOJI ONPEAEISIETCS Ha
OCHOBE TEXHOJOTUYECKUX JaHHBIX IO KOHKPETHOMY NPEANPUATHIO OO0 TIO0
CIIPAaBOYHBIM JaHHBIM ISl IPEANPUSITUS-aHATIOTA.

Jlnst pacuera OOJIBIIMHCTBA COOPYKEHUM OUYMCTKH HEOOXOJAMMO 3HaTh
MaKCUMaJbHBIA CEKYHIHBIN pacxol. Hanbonee TouHoe ero onpeneneHue BO3MOKHO
0 CyMMapHOMY I0OYacOBOMY rpaduKy MpPUTOKA OBITOBBIX U MPOU3BOJCTBEHHBIX
CTOYHBIX BOJI KaK IpH MOJIa4y€ HACOCaMU, TaK U MPHU CAMOTEYHOM MocTyIuieHuu. [Ipu
OTCYTCTBUU TaKUX JAHHBIX JOMYCKAETCS BBIUUCIATH MAKCUMAIbHBIM CEKYHIHBIN
pacxol Kak TPOW3BEACHUE  CPENHECEKYHJHOro Ha  o0muil Ko UIMeHT
HEPABHOMEPHOCTH.

Onpenenenne HEOOXOAMMOW CTEMEHU OYHCTKM W Pacdy€T OYHCTHBIX
COOpYKEHUI KaHAJIU3alUU MPOU3BOJUTCA 10 OCHOBHBIM MOKA3aTENsIM 3arpsi3HEHHI,
KOTOPBIMU SIBJISIFOTCSI KOJIMYECTBO B3BELICHHBIX BEIIECTB M CyMMa OPTaHMYECKUX
3arpsisHeHui, BeipaxeHHbix BIIK,,,,. KpoMe TOro misi onpenesieHus: BO3MOXHOCTH
OCYILIECTBJIICHUSI ~ OMOJIOTMYECKOM  OYUCTKM  OMPENENsaeTCsl  COJIep)KAHHUE B
noctynatomux Ha OCK cTo4yHbIX BOJIlax OMOTEHHBIX AJIEMEHTOB. B cooTBeTCTBMM C TI.
6.2. [4] na xaxnaeie 100 mi/a BIIK,,,, 1OKHO MPUXOAUTHCS HE MEHEe 5 Mr/a a3ora
(N) u 1 mr/n dpocopa (P).

KoHnentparus 3arps3HeHUl  OBITOBBIX CTOYHBIX BOJA B MI/I  TIO

Hopmupyemomy CHull konnuectBy B3BelleHHbIX BemiecTB U BIIK BerrumcisieTcst mno

dhopmyiie:
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a-1000 (11.2)
G

C, =

HOCKOHLKy 6I>ITOBLI€ CTOYHBIC BOJbI IMIOCTYIIAKOT HAa OYHCTHBLIC COOPYKCHHUA
BMCCTC C IPOHU3BOACTBCHHBIMH, TO IIO pacXxodaM 6BITOBI)IX N TIPOU3BOACTBCHHBIX
CTOYHBIX BOIA U IIO KOHLIeHTpaI_[I/II/I 3anH3HeHI/Iﬁ B HHX MOXHO OHpeI[eJ'II/ITB
KOHIICHTPAITUIO 3arPs3HEHUI 00IIIeTo CToKa 1Mo hopmyIe:

_ P Qaum + 2Py Qup (11.3)

Con ,
Qé‘wm + Z an

IHopsiioK BbINOJIHEHUS Pa0OThI:

1. OnpenenuTh KOHIEHTPALMIO 3arpsA3HSIONIMX BEIIECTB IO OCHOBHBIM
3arpsiI3HEHUSIM B OBITOBBIX CTOYHBIX BOJAX, IMOJIb3YACh JNaHHbIMH [4], ucXxons u3
YAEIbHOM HOPMBI BOJIOOTBEICHUS (; HA OJJHOTO YEJIOBEKA.

2. OnpeeuTh KOHIIGHTPAIUIO B3BEIICHHBIX BEIIECTB B CTOYHBIX BOJaX,
MOCTYMAIOMNX HAa TOPOACKUE OYUCTHBIE COOPYKEHHS OT >KWUJIOM 3aCTPOMKH U OT
MPEANPUSTHUS.

3. Onpenenuth KoHreHTpaluto bIIK,,,, B CTOYHBIX BOJaX, MOCTYMAOIIUX HA
TOPOJICKAE OUYHUCTHBIE COOPYKEHUS OT KUJIOW 3aCTPOUKHU U OT MPEATPUATHS.

4. OpopMHUTH OTYET.

Hcxoouvie oannbvle

1. Hopma BOm0OTBEeACHUS Ha OJHOTO JKHTEIS M Pacxoj] OBITOBBIX CTOYHBIX
BOJI, MOCTYMAIONIUX OT KMJION 3aCTPOMKH, OepeM U3 mpakTruueckoro 3ausTus Nel.

2. Pacxoapl TpOM3BOJICTBEHHBIX CTOYHBIX BOJI, IMOCTYMAIOIIUX B TOPOJCKYIO
BOJIOOTBOJIAIIIYIO CETh, OEPEM U3 MPAKTUUECKOTO 3aHATHS No2.

3. KoHnieHTpanuio 3arpsS3HCHH B MPOM3BOACTBEHHBIX CTOYHBIX BOJAX IO
B3BCIIICHHBIM BelectBaM U 1o bIIK,,,,, me/n, 6epem u3 tadnuisl 10 (mpakTuyeckoe

3aHsTHE No2) B COOTBETCTBHH C BAPUAHTOM.

KoHTpoJibHbIE BONIPOCHI:
1. HazoBuTe cocTaB 1 CBOMCTBA CTOYHBIX BOJI.

2. [lepeuncnure xapakTepHbIE 3arPsI3HEHUS JIJIS1 BCEX KaTErOpUi CTOYHBIX BOJI.
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IHPAKTHYECKAS PABOTA Ne 12

HA3BAHME IPAKTUYECKOM PABOTBI: OITPE/JEJIEHUE
HEOBXOJVMOI CTEIIEHM OYMCTKU CTOYHBIX BOJ]

Ilens pabomowr:

— OCBOWTH pacueT MpeeIbHO-T0MyCTUMBIX KOHIICHTPAIUH,

— OCBOUTH MOPSAZIOK pacueTa HEOOXOIUMOMN CTETICHH OYHMCTKH, COPaCcChIBAEMBIX
B BOJIOEM OYHIIICHHBIX CTOYHBIX BOJI,

— HAYYUTHCS BBIOMPATh METOJ[ OYHUCTKH CTOYHBIX BOJI B COOTBETCTBUHU C

HCO6XOHHMOﬁ CTCIICHBIO OYHCTKH.

3HaHus (aKTyanu3anus):

— pacyeT npeiebHO-I0MYCTUMBIX KOHIIEHTPAIUH;

— METOAMKY pacueTa HEOOXOIUMOW CTENEeHH OYUCTKH, CcOpachblBaeMbIX B
BOJIOEM OYHMIIEHHBIX CTOYHBIX BOJ[ MO B3BelIeHHbIM BemecTBaM, 1o bBIIK wu
PaCTBOPEHHOMY KUCJIOPOAY;

— TIpaBuJia BBIOOpA METOJ1a OYMCTKHU CTOUYHBIX BOJ;

yMeHmHe:

— BBINOJHATH pacueT HEOOXOJIUMOW CTENEHU OYUCTKU CTOYHBIX BOJ
cOpachIBa€MbIX B BOJOEM;

— ToadupaTh METOJT OYUCTKH.

OCHOBHBIE TEPMUHBI U TTIOHATUSA
OOmue ycioBHs BbIMYCKAa CTOYHBIX BOJ B IOBEPXHOCTHBIE BOJOEMBI
ONPENENSAI0TCA HAPOAHOXO3AMCTBEHHOW 3HAYMMOCTBIO 3THX BOJOEMOB, XapaKTEPOM
BOJIOTIOJIB30BAHUSI U WX CAMOOYMILAIOIIEH CIIOCOOHOCTBIO U PEryJlIHpyOTCA
«CaHuTapHbIMM TMpaBWIAMM M HOPMaMHM OXpaHbl IMOBEPXHOCTHBIX BOJ  OT
3arpsiI3HEHUS.
Jns  omnpeneneHuss HEOOXOAMMOW  CTEMEHHM OYUCTKM 1O  OCHOBHBIM

IoKa3aTelisiM HeoOXOAUMO 3HATh 3HaYeHHE KO3 (HIIMEHTa CMEIICHUS CTOYHBIX BOJT
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C BOJOW BOmOEMaA, Kyaa OyayT cOpachiBaThCs OYMINECHHBIE CTOYHBIE BOJBL [lpu
CIIyCKE CTOYHBIX BOJ B TIPOTOYHBIC BOJOEMBI KOA(PQGHUIUEHT CMEIICHUS

OIIPCACIIACTCA 110 HOHYBMHHPHHGCKOﬁ 3aBUCHUMOCTHU

o (12.1)

1+9-e‘Xﬂ

rnie Q — pacxox Bombl (mpu 95%-i1 00ECIIEYEHHOCTH) B CTBOPE PEKH y MecTa
BBITTYCKa, mc;

( — pacXoJ CTOYHBIX BOJ, M/C;

L — paccTosiHME OT MecTa BBITyCKa CTOYHBIX BOJ JI0 PACYETHOTO CTBOpa IO
TeueHuto ((apBarepy) pekH, M, OIpPENEIsIeMO€ KaK pacCTOSIHHE 10 OIMKanIIero
IIyHKTa Bojonons30Banus (Ly), ymeHbIIeHHOE Ha 1 KM;

X — K03 (ULHMEHT, yYUTHIBAIOIINIA TUAPABINYECKHE (PAKTOPbl CMEIIEHUS;

x=§-¢-3%, (12.2)

rae & — ko ULUeHT, 3aBUCALINI OT MECTa BBIIIYCKa CTOYHBIX BOJ B BOJOEM
(mpu camoTeYHOM BhITTycKe y Oepera &= 1, mpu Beimycke B apBatepe peku & = 1,5);
@ — K03(h(PUIIMEHT M3BUIMCTOCTH PEKHU, PaBHBIA OTHOIICHUIO PACCTOSIHUS OT
MecTa BBIMyCKa JI0 pacdyeTHOro crBopa mno ¢apmatepy (L) kK paccTOSHHUIO MEXITY
3TUMU K€ IyHKTaMu 1o IpsMoit (L,,p);
E — xoapduuuent typOynenTHON qudy3un, onpenensieMblil 1uisi paBHUHHBIX
pek 1o dhopmyrie

p=Vep- Hep (12.3)
200 '

rae Ve — CpenHss CKOPOCTh TEUEHHs IIPU MUHUMAJIbHOM PAaCXO0e, M/C;

H,, — cpennsis riryObuHa BoOqoEMa Ha y4aCTKE MEXKIy BBIITyCKOM CTOYHBIX BOJ U
PaCUYETHBIM CTBOPOM, M;

CreneHb OYMCTKH COpachIBa€MbIX B BOJOEM CTOYHBIX BOJ OMpEIEISIeTCs IO
KOJINYECTBY B3BEIICHHBIX BeHIECTB, Aomyctumoinl BenmuuHe BIIK u kxonmdecTBy

PacTBOPEHHOI'O B BOJIOEME KUCIOPOAA.
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CBsi3p MEXIy CaHUTAPHBIMH TPEOOBAHMSIMHM K YCIIOBUSIM BBIITYCKA CTOYHBIX
BOJ B BOOOEMBI U HCO6XOI[I/IMOI71 CTCIICHBIO OYMCTKH CTOYHBIX BOJ IICPC CITYCKOM HX
B BOJIOEM B 06H1€M BHUAC BbIPAXKACTCA HCPABCHCTBOM

Coq + Cryap <(yqp + q) Cy, (12.4)

rac Cex — KOHOCHTpAOUs 3arpA3HCHUS CTOYHBIX BOJ ITOCJIC OYUCTKH, MF/J'I;

C, — KOHIICHTpaIHsI 3aTPS3HEHUS B BOJIE BOJOEMA BHIIIIE BBITYCKA, MT/JI;

CN — NIPCACIIBHO AOIIYCTUMAA KOHLCHTPAIIHA SaI‘pHBHeHI/If/'I B BOJC BOAOEMA,
MI/T;

J — pacxoJl CTOYHBIX BOJI, COpacChIBAEMBIX B BOJOEM, m/c.

I[OHYCTI/IMEUI KOHIOCHTpAM:A B3BCIICHHLIX BCIIICCTB B C6paCBIBaeMI>IX CTOYHBIX
BOJIax ompenenseTcs no hopmyie

(12.5)

— n2Q
Cex = Pe( +1)+C,,
q
rie p — JOMYCTUMOE YBEIWYCHHUE COJACP>KaHUS B3BELICHHBIX BEIIECTB B BOJE
BOJI0EME TIOCie cOpoca CTOYHBIX BOJI, OMPEEIsieMOe B 3aBUCHUMOCTH OT KaT€rOpuu
3.
BOJIOTIOJIB30BaHUs (TIpuioxenue B), r/m”;
C,— conmeprkaHue B3BEIICHHBIX BEIIECTB B BOJOEME JI0 BBIITYCKA: CTOYHBIX BOJI,
/™.
CreneHp HEOOXOAMMOM OYHWCTKM II0 B3BEUIICHHBIM BemiecTBaM, I, %,
omnpenensieTcs mo hopmyiie:
J= (¢, —C,. )-100% (12.6)
C ]

cm

Homyctumast BIIK crounbix Boja, mOmJIekKaMX cOpocy B  BOJOEM,
PAcCUMTHIBAETCS] HA OCHOBAaHUM OajaHca OMOXMMUYECKON MOTPEOHOCTH B KUCIOPOAE
CMECH PEYHOM BOJIbI U CTOYHBIX BOJ B pACUETHOM CTBOPE 1O hopMyiie

Lcmztllo'—_(gcmx (Ly =L, -107™") + ﬁ : (12.7)
q .

rae K., u K. — KOHCTaHTBI CKOPOCTH OHMOXHUMHYECKOrO IMOTPEOJICHHS KHCIIOpOojaa

CTOYHOM U PEYHOU BOJIOW COOTBETCTBEHHO;
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Ly — mpenensHO aomyctumoe 3Hauenue bIIK,,,, cMecu peyHOl W CTOYHOU
BOJIbI B PACUETHOM CTBOPE, M2/,

L, — AIIK,,,, BOZIBI B BOOEME JJO MECTA BBIITYCKA CTOYHBIX BOJI, M2/,

t — HOPOOOIKUTENBHOCTh MEPEMENICHUS B CYTKax OT MECTa BBIIYCKa J0

pacyeTHOro CTBOpa omnpeesieTcs no popmyre:

t=L/V. (128)

cpr

Heobxoaumas crenedb ounctku o bIIK o, %, onipenensercs no Gpopmyie:

5= La— Lex 100%. (12.9)
La

JlonycTuMasi Harpy3ka CTOYHBIX BOJ Ha BOJHBIA OOBEKT MO COACPKAHUIO B

HEM PacTBOPEHHOTO KHUCJIOPOa OTMpEAeIseTCs Mo Cieaytomei Gopmyire

254 12.10
Lo, = 229910 _0,41% —4)-10, (12.10)
q
rne L% — comep)kaHue pacTBOPEHHOrO KHCIOPOJAA B BOAE BOJOEMA IO BHITYCKA
CTOYHBIX BO/J,
LY — MHHEMAJBHOE IOMYCTHMOE CONEpYKAHHE PACTBOPEHHOTO KHCIOPOAA B

BOJIE€ BOJOEMA.

Tabnuma 16 - KoncranTta ckopocT moTpeOIeHUsT KUCIOPOa CTOYHBIMH BogaMu, K,
t'C| O 5 9 12 15 18 20 22 24 26 28 20
K.. | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,10 | 0,21 | 0,22 | 0,13 | 0,214 | 0,15

Tabmuma 17 - Koncranta a’panuu, K

XapaKTepHUCTHKa BOJOEMA K,

Peka ¢ manoii ckopocteio TeueHus < 0,5 m/c 0,2...0,25
Peka ckopocthio Teuenus > 0,5 m/c 0,3...0,50
Mautast peka ¢ OOJIBIION CKOPOCTHIO TEUEHHS 0,5...0,80
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Buvibop cxemvr ouucmku cmoumvix 600

TpeOyemass CTemeHb OYUCTKA OMPEACISeT METOJ W THI OYHCTHBIX
coopykenuii. Ecnu TpeGyemasi cTerneHb OUUCTKH 0 B3BEILICHHBIM BelllecTBaM 0oliee
50 %, a camkenne BIIK maxomutcs B mpenmenax 80 %, TO Ha3HAYaeTCs YaCTHUHAS
Ouosoruyeckas O4MCTKa (MEXaHM4YecKash OYMCTKAa W TOCIEQyrolias JI00YMCTKa Ha
COOPY)KEHUSIX YacTUYHOW Ouoxumuuecko ouuctku). Ilpu HeoOXoaumocTH
camkenus BIIK 6onee yem Ha 80 % mpuMeHsieTcs moyiHasi OMOJIOTHYecKast OUMCTKA.

B Hacrosimiee BpeMsi, UCXOJi U3 COBPEMEHHBIX CAHUTAPHBIX HOPM 3allUTHI
BOJOEMOB OT 3arps3HCHWH, TPAKTHYECKH BCErAa NPHUHUMACTCS  IOJIHAS
OmoJiornyeckas OYHMCTKa, ¢ JoBeacHueM HIIK,, ounnieHHbIX CTOYHBIX Bog j0 10...15
MT/I.

Br16op THIa OYHCTHBIX COOPYKCHHH W CXEMBI OYHUCTKH IPOU3BOAMUTCS Ha
OCHOBE aHaJlu3a MECTHBIX YCJIOBHM: MPOWU3BOJUTEIBLHOCTH CTAHIUU, HAIUYUS
JOCTaTOYHOW IUJIOMIAJKU 3€MEIbHOTO YYacTKa, KIMMATHYECKUX, TPYHTOBBIX U
MMOYBCHHBIX YCJIOBUM, peiibeda MECTHOCTHU, OOECHEUYEHHOCTH DJIECKTPOIHEPIrUeH,
HaJU4MsI MECTHBIX MaTEPHUAJIOB U JP.

O6paboTka TOPOJCKUX CTOYHBIX BOJ, NPEACTABIAIONIMX COOOM CMecCh
OBITOBBIX W TPOMBINIJICHHBIX CTOYHBIX BOJ, IPOU3BOAUTCS OOBIYHO B TaKOU
MOCJIEIOBATEILHOCTH: MEXaHWYEeCKas OYMCTKAa Ha pEIIeTKaX, B TMECKOJOBKaX H
MEePBUYHBIX OTCTOMHMKAaX; OWOJIOTMYECKass OYMCTKAa Ha adpOTCHKaX WIA B
OonouIbTpax M BTOPUYHBIX OTCTOMHHMKAX; 00€33apa)kKMBaHUE W BBIITYCK B BOJOEM
7u00 TOBTOPHOE MCMOJIb30BAHUE B TMPOMBIIIJIEHHOCTH WJIM CEJIBLCKOM XO3SMCTBE.
O6paboTka OCaJKOB MOKET MPOU3BOJUTHCS B METAaHTEHKaX C MOCIEIYIOIIUM
MEXaHUYECKUM 00E3BOKMBAHUEM M TEPMUUYECKOW CYIIKOW JIMOO BBICYIIIMBAHHUEM Ha
WJIOBBIX TUIOMIAKAX.

B Ttabn. 18 mpuBenmeHbl peKOMEHIAlUU sl BHIOOpA TUIA COOPYXKEHUU TIO

OYHCTKC I'OpOACKUX CTOYHBIX BOJ B 3aBUCHUMOCTH OT HUX pacxo/Ja.
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Tabnuua 18 - Jlannble 11t BEIOOPA THUIA COOPYKEHHI MO OYUCTKE CTOYHBIX BOJ

HanmenoBanue coopyxenui

. 3
CpeaHecyTOUHBIN pacXxo/ CTOYHBIX BOJI, M~ /CyT

hi (o) hi (o) hi (o) 110 110 hi (o) Ooee
50 300 500 | 10000 | 30000 | 50000 | 50 000

Ilpu mexanuuecxou ouucmke

Pemerku + + + + N N N
ITeckoyioBKM:

— BEPTHKAJbHbIE — — + + _ _
— TOPU30HTAIBHBIC — — + + + + +
—C KPYTOBBIM JIBDKEHHUEM BOJIbI — — — — — + +
OTCTOMHUKM:

— JIBYXBSIDYCHBIC + + + + _ _ _
— BEPTHKAJbHbIE — — — X X X _
— TOPU3OHTAJIbHbBIC - — - — + + +
— paauanbHbIe - — — X + + +
MeranTeHKH — — — + + + +
NnoBble miomaaku + + + + + + +
BakyyMm-¢uibTpsl — — — — _ + +
XJIOpaTOpPHBIE YCTAHOBKHU + + + + + + +
Ilpu buonocuueckoil ouucmie

ITonst opomenus + + + + + + _
[Tonst punbTparu + + + + + + _
buonorunyeckue npyabl + — + — - — _
buodunbTphl + + + X _ _ _
AdpoTeHKH — — — X + + +
HnoymnorHurenu — — — + + + +

*

VYcrnoBHBIE 0003HAUECHUS:
COOTBETCTBYIOIIIEM 00OOCHOBAaHUHU; — HE PEKOMECHIYETCS.

+ pexoMeHayeTCd,

IHopsinok BbINOJIHEHHS PAdOTHI:

1.0npenenutpy KOd3QOUIUEHT CMEIICHUS.

X [pUMEHSIOTCS TpH

2. OHpe,Z[eJ'II/ITI) HGO6XOI[I/IMYIO CTCIICHb OYHCTKH CTOYHBLIX BOJA.

3. BriOpaTh cxeMy OYHCTKH CTOYHBIX BOJI.

4. ObopMHTH OTYET.

Hcexoonwvie oannvie

1. PaCXOJI CTOYHEBIX BOA, IMOCTYIAIOIINX HAa OUUMCTHBIC COOPYKCHHUA U KOHIICH-

TpAIUIO 3arps3HEHUI B HUX OepeM U3 mpakTudeckoro 3aHsaTus Nell.
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2. JlauHble 1O BOJOEMY-TIPUEMHHUKY CTOYHBIX BOJX H3 Tabmuubl 19 B
COOTBETCTBHH C BAPUAHTOM.
Ta6mauna 19 - Mcxomuble JaHHBIE 110 BOLOEMY
HanmenoBanue Bapuanr 3ananus
IAHHBIX 1 2 3 4 5 6 7 8 9 0
gm“’p“ | N T T 1 T O AR A TR A
oxoeMa
MuHnMAITLHEIH pacxoa BoroeMa iph | g 5 | g g1 931100/ 9.5 | 9,0 |10,6| 8,5 |12,7[13,6
95% 00ecIeueHHOCTH, M/c ’ ’ ’ ’ ’ ! ’ ! ! !
Cpetis CKOpOCTS TeUCHHS NpH 0,3 |0,34/0,38| 0,4 |0,46|0,56|0,38|0,47| 0,5 |0,25
MHUHHUMAJIbBHOM pacxonac, M/C
Cpenusist riIyOMHa PEKH, M 21 11512012 (25/28(18|3,0|15]|2,3
Koruertpauus pacrsopentoro 71 (72169|75(73|71|74(68|70/86,9
KHCIIOPOJIa B BOJIC BOJOEMA, MI/JI ’ ’ ’ ' ’ ' ' ' ' '
KosniecTso B3BCLICHHBIX BEWECTB B | 15 5 |11 9| 9.0 13,0| 8,7 [12,0/13,5/12,0/10,8|14,0
BOJIE BOJOEMa, MI/II
BIIK ., B BOZIE BOJOEMA, MI/T 25 126128(301(2,7(121(29(22|35]|2,3
Bononcnonksosanie Bogoema HIKe | 174 118 9119.0/10,0(11,012,0/13,0|14,0|15,0|16,0
BI)IHYCKa CTOYHBIX BOJ, KM
Cpennsist TeMiiepatypa BOJbl B peKke 16 117115112 117116 119118 | 17 | 20
aeroMm, ‘C
M )§ >§ )§ )§ )§ >§ )§ >§ )§ )§
€CTO BBIHYCKa OYUYHUIIICHHBIX E o E o E ) 8 ) 8 o)
CTOYHBIX BOJ B BOJIOEM 2 5 2 5 2 5 2, 5 2, 5
R o R - N A O A N
KoaddunmeHT u3BHIUCTOCTH pyciia 10 {1,2(11/1012(211|10(11|12|11
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KonTpoabHbie 3a1aHus:

1. Ha3zoBuTe cocTaB 1 CBOIICTBA CTOYHBIX BOJI.

2. Tlepeuncnute XxapakTepHbIC 3arPsI3HEHUS TSI BCEX KaTErOpU CTOYHBIX BOJI.
3. O0OBsCHUTE 3aBUCUMOCTH HOPMBI BOJOOTBEACHUS M KOHIICHTPAIHH

Sarp}IBHCHHﬁ B OBITOBBIX CTOYHBIX BOJax.
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IHPAKTHYECKASA PABOTA Ne 13

HA3BAHUE MPAKTUYECKOM PABOTHI: TIOJ50P TUITOBOM PEIIETKH
10 PACYHETHBIM ITAPAMETPAM. OITPEAEJIEHME KOJIMYECTBA
3ATPSI3HEHMI, 3AJEP)KUBAEMbBIX HA PEIIETKAX

eab padoThI:

— 3aKpeluTh TCOPETHUYSCKHE 3HAHUSA O  [OKA3aTeIsIX  COOPYKEHHIA
MEXaHUYECKOM OUHCTKY;

— OCBOMTh METOJMKY BBINOJIHEHHUS PACUYETOB, HCIOJb3yS HOPMATHBHO-
CIIPABOYHYIO JIUTEPATYPY;

— HAYYUThCS MOAOMPATh IO THIIOBBIM MPOCKTaM TPeOyeMbIe COOPYKEHHUS
MEXaHUYEeCKON OYHMCTKH;

— HAYYHUTHCS BBIUCPUYUBATH CXEMBI COOPYKCHHUH.

3Hanus (akTyanu3anus):

— OCHOBHBIX [TOKa3aTeNeil COOPYKEHHI MEXaHHYECKOH OUUCTKH;

— METOJMKH BBITIOJHECHHUS PacUYCTOB,;

YMEHHS .

— TOAOHUpATh MO TUIIOBBIM MTPOSKTAM TPEOYEMbIC COOPYKEHUSI MEXaHUIECKOM
OYHMCTKH CTOYHBIX BOJ (PEIIETKH, TIECKOJIOBKH, OTCTOWHUKH);

— BBIYEPUYMBATH CXEMBI COOPYKEHUHU.

OCHOBHBIE TEPMUHBI U ITIOHATUSA

Ha O4YHCTHBIX COOPYXEHHUAX CJCAyeT NPEeayCMaTpUBaTh PEIICTKH CO
CTEP>KHSIMH TMPSMOYTOJIbHON (HOpPMBI C Mpo3opamMu He Oojiee 16 MM UK pelieTKu-
JTPOOHITKH.

Tun pemierok omnpeAesieTcss B 3aBUCHUMOCTH OT IPOHU3BOAMTEILHOCTH
OYMCTHOM CTaHIIMM M KOJWYECTBA OTOPOCOB, CHHMAaeMbIX ¢ pemeTtok. [lpu
KOJHYeCTBe O0TOpocoB Gonee 0,1 M/CyT mpemycMaTpuBaeTcsi MEXaHH3HPOBAHHAS
OYMCTKA PEIIETOK, NMPU MEHBIIEM KOJUYECTBE OTOpOCOB — pydHas. [lpu majoi u

CpeIHeH MPON3BOIUTEIIPHOCTA OUUCTHON CTAHITUU IPUMEHSIOT PEIIETKU-IPOOUIIKY.
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[Ipu pacuere pemeToOK ONpPENeisoT HUX pa3sMepbl M MOTEPU HAMopa,

BO3HUKAIOIINC ITPH ITPOXOKACHUN YCPC3 HUX CTOYHBIX BO.

ua-‘j_u-ui ey
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et s

W
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Pucynok 15 — Cxema yCTaHOBKHU PELIETKH

Pa3mepsl pemérok onpeaensitoTcss Mo pacxoay CTOYHBIX BOJI, MO MPUHSITOU
IITUPUHE TTPO30POB MEXKIY CTEPKHSMU PEIIETKH W IIMPUHE CTEp)KHEH, a TakkKe 0
CpeAHEN CKOPOCTHU MPOXOKAECHUS BOJIBI YEPE3 PEIIETKY.

CKOpOCTh ABMKEHUS CTOYHBIX BOJ B MPO30pax PEMIETOK MPU MaKCUMaTbHOM
MPUTOKE HAIJICKUT MPUHUMATH: JIJIs1 MEXaHU3UpOBaHHBIX peméTok — 0,8...1 m/c; as
pemérok-apoodusiok — 1,2 m/c.

Pacuér pemérox HaymHaeTcss ¢ MoAOOpa >KMBOIO CEUEHHUs IOJBOJISIIETO
KaHaja repen Kamepou permeTkd. KaHaabl M JTOTKH JOKHBI PACCUMTHIBATHCS Ha
MaKCUMAaJIbHBIA CEKYHAHBIA PACXOd (maxc ¢ Kodbdummentom 1,4 [4]. CkopocTh
JIBMDKCHHUS CTOYHOM >KHJIKOCTH B KaHaJje JOoJDKHA ObITh He MeHee 0,7 M/c B He OoJjiee

1,2...1,4 m/c.
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Pucynox 16 — PemeTka-apoounka

OT6pochkl ¢ peméTok BIAXHOCTBI0 80 %, IUIOTHOCTBIO — 750 Kr/M°
coOuparoTcsi B KOHTCHHED W BBIBO3SATCS HA CBaJKy, JUOO B 3JaHUH PEIIETOK
yCTaHaBJIUBAIOTCS JApOOMWIKK MonoTkoBoro tuna JI-3, /[-3a, mpon3BOaUTENHHOCTHIO
0,3...1,0 /4. Pabora apobusiok mepuomunyeckas. poOi€Hble OTXOIbl CMBIBAIOTCS
MOTOKOM BOJBI W3 TEXHWYECKOTO BOJOMPOBOJA B KaHAJI CTOYHOW BOJBI TIEpE.
peméTKkaMy WM TEepeKaunBalOTCd B METaHTEHKH. Pacxoj BojbI, mojaBaeMoi K

IpoOusikam, mpuHUMaeTcs u3 pacucra 40 M oHAlT 0TOpPOCOB.

IHopsinok BbINOJIHEHHS PA0OTHI:

1. PaccunTaTh, HCIIOJIB3YsS HOPMATUBHO-CIIPABOYHYIO JIUTEPATYPY, OCHOBHBIC
IapaMeTphl PEIIETKH: OOIIyI0 MINPUHY pemeTKH (B,sy, ), IHCIO TIPO30POB B PEIIETKE
(N), IOMyCTUMYIO THAPABINYECKYIO HATPY3KY O(nymax (PHC. 15);

2. IToap3ysch THUOOBBIMH IPOEKTAMH M CIPAaBOYHMKAMHM, BHIOpaTh,
TpeOyeMBbIii THIT COOPYKEHHUS;

3. [IpoBepuTh MaKCUMAIbHYIO CKOPOCTD JBMIKEHHUS CTOKOB Yepe3 MPO30phl, B

COOTBCTCTBHUHU C BLINTOJIHCHHBIMHA PACUCTAMMU,
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4. BBITIOIHUTE IPOBEPKY BEIUYMHBI CKOPOCTU TEUSHUSI BOJBI B KaMepe mepes
pEIIeTKON P MUHUMAIBHOM MPUTOKE CTOYHBIX BOJI;

5. Onpenenuth notepu Hanopa h,;

6. OmpeaennTh KOJHYECTBO CHUMAEMBIX OTOPOCOB C PEIIETOK, M /CYT
3arps3HCHUN;

7. Bec, cHUMaeMBbIX C pelieTok OTOPOCOB, KI/CYT;

8. BbruepTuTh cXemMy pemeTky,;

9. OpopmuTth oTUET.
Hcexoonwvie oannvie

1. Bce HeoOXonuMbIe TaHHBIE OEpYTCs U3 MPEABIIYIIMX MPAKTHUECKUX 3aHITUN
(mpousBoauTensHOoCcTE OCK, HOpMa BOJOOTBEICHHUS HA OJHOTO JKUTEIS, KOJTHMYECTBO
KUTEJICH);

2. 'nyOouna Bonbl B kamepe pemetkr h = 0,5 - 2,0 m;

3. CpenHsisi CKOpOCTh BOIBI MexIy crepxkHsamu pemerkn V,=0,7-1,0 m/c
(max V= 1,0 m/c);

4. CpenHsast CKOpPOCTh JBWKEHHUS BOJIBI B KaHalle TMepe]] peuieTKon
V= 0,7- 0,8 m/c (min V=0,6 m/c);

5. llupuHa npo30poB MEKIY cTepkHIMU b = 16 mMm;

6. TommuHa crepsxkus permetku S = 8 — 10 M.

KonTposabHbIe 3a1aHus:

1. OnumuTe Ha3HAYCHHUE PEIICTOK.

2. Jlaiite 00BsICHEHUE, ISl YETO OMPEACISAIOT OTEPH HAMOPA B PEIIETKAX.

3. O0bscHHTe, TTOYEMY HA3HA4YalOT MAKCUMAJIbHYIO CKOPOCTh TMOTOKAa depe3

PENIeTKY NMPY MaKCUMaJIbHOM MpUTOKE 1 M/C.
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IHPAKTHYECKAS PABOTA Ne 14

HA3BAHUME IIPAKTUYECKOM PABOTBI: I[10J50P IIECKOJIOBOK
110 PACYHETHBIM [TAPAMETPAM. PACYET ITECKOBBIX IVIOIITAJIOK

Hean padoThi:

— 3aKpelUTh TCOPETHUYSCKHE 3HAHMUSA O  [OKAa3aTeIsIX  COOPYKEHHIA
MEXaHUYECKON OUHCTKY;

— OCBOHMTh METOJUKY BBINOJHCHUSI PACUYCTOB, WCIOIb3Ys HOPMATHBHO-
CIIPABOYHYIO JIUTEPATYPY;

— HAy4UThCcS NOAOUPATh MO THUIIOBBIM MPOEKTaM TPeOYyeMbIC COOpPYKEHHS
MEXaHHYECKOM OUNCTKH;

— HAyYUTHCS BBIYCPUYUBATH CXEMbI COOPYKCHUH.

3Hanus (akTyanu3anus):

— METOJMKH BBITIOJHEHHUS PacUYCTOB,;

YMEHHS

— TOAOHUpATh MO TUMIOBBIM MTPOCKTAM TPEOYEMbIC COOPYKEHUS MEXaHUIECKOM
OYMCTKH CTOYHBIX BOJ (IIECKOJIOBKH);

— BBIUYEPUYMBATH CXEMbI COOPYKECHUMU.
OCHOBHBIE TEPMUWHBI U TOHATHUSA

[Teckol0OBKM TpeIHa3HAYEHBI JJIS1 BBIACJIECHUS U3 BOJbI HauOOJee TAKEIbIX
3arpsi3HEHU  MUHEPAJIbHOTO TMPOUCXOXKJEHUS, SBISAIOIIUXCS OamuiactoM  Uis
COOPY’KEHUI MOCIeAyIomEeld OMOJOTUYECKON OUUCTKH M COOPYKEHUU 1o 00paboTke
0CaJIKOB, MPUBOASAIINX K aOpa3uBHOMY M3HOCY TPYOOIIPOBOJOB U 000PYIOBAHHUS.

[TeckonoBKH MpeaycMaTpUBaIOT Ha CTAHIMSIX C MPOU3BOAUTEILHOCTHIO OoJiee
100 m%/cyT, KaK IPaBHIIO, X PAa3MEILAIOT MOCTE PEUIETOK. BBIGOp THITA IECKOIOBOK
3aBHCHUT OT KOHKPETHBIX MECTHBIX YCIIOBUH, MPOU3BOAUTEILHOCTH CTAHIMH, CXEMBI

OYMCTKU CTOYHBIX BOJI U 00paOOTKH OCAJIKOB.
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Jlnst craHumii mpom3BOAMTENbHOCTRIO 10 10 000 M/cyT pexoMmeHmyeTcs
MPUMEHATh TAHTCHIMAIbHBIE W BEPTUKAJIbHBIC TECKOJOBKH, JJISI CTaHLUM
MPOU3BOAUTENIBHOCTHIO CBhIIIE 10 000 MS/CYT — ropusoHTajbHbIe, a cBbime 20 000
M°/cyT — aspupyemble. Hanbosee 4acto mpHMEHSIOTCS TOPU30HTAIbHBIE TECKOTOBKH.

PacuéT meckos0BOK CBOJUTCS K ONPEEICHHUIO UX Pa3MepPOB B 3aBUCUMOCTH OT
TUAPABINYECKON KPYITHOCTH MECKa U MPUHSATOTO THUIIA COOPYKEHUN U TIPOU3BOJAUTCS
10 MAaKCUMAJIbHOMY PacXojJy CTOYHBIX BOJ [4]. UnucIO MEeCKOJIOBOK WM OTAEICHUN
NpUHUMAETCS HE MEHee JABYyX, Npu4éMm Bce pabouue. [lpu MexaHU3UPOBAHHOM

crpebaHum 0caKa MpeayCMaTpUBACTCs Pe3epBHAs MIECKOIOBKA.

Pucynok 17 — Cxema ropu30oHTaJIbHOM MECKOJIOBKH (ITPOOJIbHBIN pa3pes3):
1- nenHoOM CKpeOKOBBIM MEXaHU3M; 2 - THUIPOIIIEBATOP
VY nanenue 3aaepKUBAEMOT0O MECKa U3 IMECKOJOBOK BCEX THUIIOB JIOITYCKAeTCs

TpelyCMaTpHBaTh BPYIHYIO Tpu ero 0onéme 10 0,1 m*/cyt. Ipn Gombinem o06béMe
ylajJeHue Tecka U3 IECKOJOBOK JIOJDKHO ObITh MexaHuzupoBaHo. Haumbonee
HaJA&KHBIM M PACIPOCTPAHEHHBIM CIIOCOOOM SIBJISIETCSl yAAJIEHHE C MOMOUIBIO
ruapoasieBatopoB. Ilogadya Boabl K TUApPO3IEBATOpaM MPOU3BOJIUTCA HACOCAMM,
KOTOpBIE MOTYT OBITh YCTAHOBJICHBI B 3JTaHUU PEIIETOK.

[lecok ypansieTcsi U3 MECKOJIOBOK C OOJBIIMM OOBEMOM BOJBI U MO3TOMY €T0
HE00X0auMO 00€3BOXKHUBaTh. JlJIsl 3TOr0 ycTpauBaroT OyHKEpPbI, IECKOBBIE TUIOIIAIKN
WK HakomuTenu necka (em. 1. 3.11 [4]).

Jist  3ajepaHusi 3arpsi3HEHUM MHUHEPAIbHOTO MPOUCXOXKACHUS (TIECOK)
IIPUHUMAEM TOPU30HTAIBHYIO IECKOJIOBKY € MPSAMBIM ABUKEHUEM BOBI.

JlnmuHa meckoJioBKH, L, M, onpenensercs B COOTBETCTBUM c[9] o dhopmyiie:

_R-1000-Hp-V (14.1)
Uo ’

L

rae R — xoaddunment, npuaumaemsrit 1,7, Tabmuna 27 [9];
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Uo — rugpaBnuyeckass KpymHOCTh Iecka, npuHuMaemas 18,7 mwm/c,
tabmuma 27 [9];

V — CKOpOCTh [JBWKEHHUS CTOYHBIX Boj mpuHumaemas 0,3 w/c,
tabnuma 28 [9];

Hp — pacueTHas ri1yorHa NIECKOJIOBKH, TpuHuMaemas 0,5, tabnuma 28 [9];

2
HeoOxonumast miomiaap MOBEPXHOCTH TMECKOJOBKHM, F, m°, ompenensieM B

COOTBETCTBHH C [6] 110 hopmyie:

= Jnax.c | (14.2)
Uo

OO61uryto mupuHy NECKOJOBKH, B, M, onipeaesieM o ¢hopmyiie:

B=F, (14.3)

O06beM necka ynaBinuBaemMoro B cyTku, W, M3/cym [11.6.31,9] onpenensiem 1o
dhopmyie:

w,=N-002-t (14.4)
1000

20e 1 — 4uCIIo CYyTOK MKy IByMS YHCTKaMu (He 6osee 2 CyTOK);
0,02 - xomuMyecTBO TMecKa, 3aJCPKUBAEMOT0 B  TECKOJOBKAX,

MPUXOJAIIEECs Ha OJTHOTO kuTensd [1m.6.31,9].

Macca ocanka, M, monn onpeaensem 1o Gopmyirie:
M =W, -m, (14.5)

20e M — WI0THOCTH, T/M® [9]

O06beM kamep A TMecka He 0oJiee JBYXCYTOUYHOTO OOBhEMa BBIMAJAOUIETO
ocaJiKa.

Jlns moncymmuBanus (00€3BOKMBAHMS) MECKA, TOCTYMAIOIIETO U3 MECKOJIOBOK,
MIPETYyCMaTPUBAIOT MTECKOBBIC TUIOIIAIKH, KOTOPBIE PACCYUTHIBAIOT B COOTBETCTBUU C
TpeOOBaHUSAMU HOPM [9] TTpU TOAMYIHOM HarpykeHuu — 3 m Ha 1 M° TTOIAIOK.

['ongoBoe KOJIMYECTBO IE€CKa, KOTOpoe OyneT MOCTylaTh Ha IIECKOBBIE
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TUTOIIAIKU C YYeTOM paz0aBiIeHUs ero Bonoi (rmecuanas mynbmna P) B npegenax 1:10-
1:20:
Wz00 = Wo, - 365 - P, (14.6)
TTone3Hast IIONIAIb MECKOBBIX KapT, M, OIpeaenseM 1o GopMyIie:

(14.7)

Heo0xoaumoe KOIMYEeCTBO NMECKOBBIX KapT BCEIr/la YETHOE M JOJIKHO OBITh

paBHO (nn.Kame 4 H-IT):

= (14.8)

o o 2
rac f— mIomaab OAHOU IIECKOBOU KapThl, M

IHopsinok BeIMOJIHEHUsI padOTHI:

1. Onpenenutb OCHOBHBIE IMOKA3aTEIM IECKOJOBKHU, MCIOJBb3YS HOPMAaTHUBHO-
CIIPAaBOYHYIO JIUTEPATYPY.

2. B COOTBETCTBHM C BBHINOJHEHHBIMH pacueTaMu BBIOpPATh TpeOyeMbI THI
IIECKOJIOBKH.

3. OmpenenuTh KOJTUIECTBO MECKA, BHIMTABIIETO B TIECKOJIOBKE.

4. OnpenenuTs HEOOXOIUMBIE pa3MEPhI U KOJIMYECTBO MECKOBBIX MIOMIAI0K.

5. BeruepTuth cXeMy MeCKOJOBKH.

6. OdbopmuTh OTUET.
Hcexoonwie oannwvie

1. Bce HeoOXxomumble JaHHbIE OepyTcs U3 NPEAbLAYIIMX MPAKTHUECKUX 3aHATHMA
(npousBomuTensHOCTE OCK, HOpMa BOJOOTBEICHHSI HA OJTHOTO YKUTEIsS, KOJIMYECTBO
KUTEIEN).

2. 'myOuna npotounoit yactu h; 3amaetcs 0,30-6,0 u;

3. Cpensss cKOpoCTb ABMKEHH BoAbl B neckonoBke V,=0,15-0,3 m/c;

4. KpynHOCTb 3a/1ep>KUBAEMOI0 MECKa COCTaBIISCT:
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— s 4eTHbIX BapuaHTtoB d = 0,2 mwm;

— st HeueTHbIX BapuanToB d = 0,25 aum.

KoHnTpoabHble 3a1aHu:
1. O6bsicHUTE, 1A yAJICHNS KaKUX 3arpsi3HEHUH TpeTHa3HaYeHbI IECKOJIOBKH.
2. O0bsicHUTE, HEOOXOAUMOCTh OTPAHUYCHUS MUHUMAIBHON U MaKCUMaIbHON

CKOPOCTH IBHKCHH: ITIOTOKA B IICCKOJIOBKAX.
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HHPAKTHYECKASA PABOTA Ne 15

HA3BAHUWE MIPAKTUYECKOM PABOTbI: KOMIIOHOBKA COOPYXEHMI1
MEXAHWUYECKOUM OUYMCTKU

eab padoThI:

— HAay4YUThCS COCTABIISATH MACTIOPTAa OYUCTHBIX COOPYKCHHIA;

— HAYYUTBHCS COCTABJISATH TEXHOJIOTHYCCKHNE CXEMbI OYHCTKH CTOYHBIX BOJ U
00paboTKM ocajKa.

3Hanus (aKTyanuszanus):

— OCHOBBI IPOEKTUPOBAHUS CTAHIIUN OYUCTKH TOPOJCKHUX CTOKOB,;

— QJTOPUTM COCTABJICHHUS MTACTIOPTOB OYMCTHBIX COOPYKEHHI BOIOOTBEICHHS,

yMeHHe:

— COCTaBIIATH MACIOPTa OYUCTHBIX COOPY>KEHUIA;

— BBIIOJIHATH CXEMBI TEXHOJIOTMYECKUX ITPOLIECCOB OUMCTKHA CTOYHBIX BOJ.
OCHOBHBIE TEPMHWHBI N ITOHATUA

Pa3menienue (KOMIIOHOBKA) OYHMCTHBIX COOPYKEHUH B IUIaHE 3aBUCHT OT
COCTaBa COOPYKCHHH, BXO/SIINX B OYHUCTHYIO CTAaHIHIO, U penbeda MIOmaIKu
(puc. 19). [Inomaaxy moa OYHUCTHBIE COOPYKEHHS BEIOUPAIOT C YYETOM IJIAaHUPOBKU
Y 3aCTPOMKH HACEJIEHHOI'0 IyHKTA HUXKE M0 TEYEHUIO PEKHU, Kya OyIeT BbITYCKaThCs
OUMWIIICHHAs CTOYHAas Boja. Pembed mIOMAnKK MOMKEH HWMETh YKIOH K peKe,
o0ecneunBaroIIUi CaMOTEYHOE ABM)KEHHE CTOUYHBIX BOJI IO COOPYKEHUSIM.

[Tnomanky  BbIOMpaloT B OJarOnpUsITHBIX  T'€OJOTHYECKHUX U
THIPOTEOJIOTUYECKUX YCIOBUAX, OO0s3aTeNbHO C TIOJBETPEHHON CTOPOHBI OT
HACEJICHHOTO MECTa; MPHU 3TOM YYUTHIBAIOT CAHUTAPHO - 3aIlMTHBIE 30HBI (Pa3pbIBbI)
M TIEPCIIEKTUBBI Pa3BUTHSl HaceleHHOro mecrta. lllupwHa caHWTapHO - 3aAIIMTHOM
30HBI 3aBUCHUT OT MECTa OYMCTKHA CTOYHBIX BOJ W MPOU3BOAUTEIHLHOCTH OYHCTHOM

CTaHIIUH.
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[Tpu mpoeKTUpOBaHUH TUIOIIAJKU OYHCTHBIX COOPYKEHHI ClIeTyeT oOpariarh
oco00¢ BHUMaHHWE Ha PABHOMEPHOE pacCHpeeieHUe CTOYHBIX BOJ MEXIY
COOPYKEHHUSIMH, MPEyCMaTPUBATh YCTPOMCTBA JJIS BHIKJIIFOUCHHUS UX, OTIOPOKHEHHUS,
TIPOMBIBKH, OYMCTKH M PEMOHTA, a TAKOKE JIJISI CAMOTEYHOTO aBAPHITHOTO BBITYCKa CTOYHBIX
BOJI.

[Ipy KOMIIOHOBKE OYMCTHBIX KaHAJIM3AIMOHHBIX COOPY)XCHUU B ILJIaHE U TI0
BBICOTE HEOOXOAUMO JTOOMBATHCS MAKCUMaJIbHO BO3MOXKHOTO OJOKHUPOBAHMS
00OBEKTOB C IIEJBI0 COKpAIEHUs IUIOMAId 3€MEJIbHOIO0 y4YacTKa, OTBOJMMOIO IO
OYHCTHBIE COOPYKEHUS.

CoopyXeHHS pa3MeNIaoT, YUYUTHIBAS OYCPEIHOCTh CTPOMTEIIHCTBA OYMCTHOM
CTAHIIMM ¥ BO3MOXXHOCTH HapalllMBaHMs €€ MOITHOCTH B MEPCIEKTUBE, KOMITIOHOBKA
COOPY’KEHUI JTOJKHA 00eCieunBaTh JOCTYIl K HUM IIPH OOCITYKMBAHUH U PEMOHTE, a
TaKK€ MHUHHMAJIbHYIO TMPOTSKCHHOCTh KOMMYHHMKAIIMM — JIOTKOB, KaHAJIOB,

TpyOOIPOBOIOB U JP.

12° /
7/ e

Pucynok 18 - CxeMa KOMIIOHOBKM OYMCTHBIX COOPYKEHUH B IUIaHE: a — MPUEMHAas Kamepa;
0 — pemieTka ¢ IpoOMIIKAMHU; B — MECKOJIOBKU; T' — IIEPBUYHBIE PaJAHaIbHBIE OTCTOUHUKY;

Il — aOPOTECHKHU; € — BTOPUYHbBIC PAAUAIIbHBIE OTCTOMHUKH; K — XJIOPATOPHAasi, KOHTAKTHBIC
pe3epByaphbl; M — KOMIIPECCOpPHAs M CTaHILIUA MEePEeKayKy uia U JPeHaKHbIX BOJ; K — OJIOK
KOTEJIbHOM M CTAaHLMHU MEPEKavYKHU Uila U MECKOIYJbIIbI; J1 — METAHTEHKHU; M — IIECKOBbBIE
IUIOIIAJKH; H — UJIOBBIE IUIOLIAJKU; O — Fa3rOJIbAEPHL; 11 — IOMEIICHHUE I IEKYPHBIX CMEH;
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P — KOHTOpa U JlabopaTopus; ¢ — ckiansl; 1,2,3,4 1 T.1. — TOYKH TOCTPOCHHUSI IIPOPUIIS 110
crounoii xuakocty; 14,3*,4* u 1.1. — 10 XKe, 1m0 KTy

CoopyXeHHUsl pacrnojararoTcsi IO €CTECTBEHHOMY VYKJIOHY MECTHOCTH.
B3anmMHOEe WX BBICOTHOE PACIIONIOKEHHE YCTAHABIMBACTCS C YYE€TOM pPaCUETHBIX
NOTepb  HAlopa B  COOPYXKEHUSX, COCAUHUTEIBHBIX KOMMYHUKAIMSIX U
U3MEPUTEIbHBIX YCTPONCTBAX.

Tabnuma 20 — [loTepu Hamopa Ha OUKUCTHBIX COOPYKEHHSIX

Ne .

- HaumenoBanue coopyxeHHit [Totepu Hanopa, cm
1. [IpuemHas ycriokouTenbHasi Kamepa 5-10

2. PemeTkn 5-20

3. N3meputenpHbIC YCTPOICTBA 5-10
4. PacnpenenurenbHblie yamm 10-20
5. [TeckonoBku 10-20
6. [IpeaspaTopbl 15-30
7. ["'opu3oHTaNbHBIE OTCTOMHUKN 20-40
8. BeprtukanbHbie OTCTORHUKHT 40-50
9. PanuannHble OTCTOMHUKHT 50-60
10. Ocgetnurenu 60-80
11. brodunbTpel ¢ peakTUBHBIMU CITPUHKIIEPAMU h*+150

Opocurenamu

12. BbrodunbsTpsl ¢ HEMOABUKHBIMH CIIPUHKIIEPAMHU h*+250
13. AdpoTeHKH 25-50
14. KonTakTHbIe pe3epByapbl 40-60
15. Cmecurenu 10-30
16. [Tecuyanspie GUIBTPHI 250 - 300

h* - BeIcOTa 3arpy3Ku OMOPHILTPOB, CM

JInst ynpoImieHus: npeaBapUTEbHOTO MMOCTPOEHUS BBICOTHOTO PAaCHOJIOKEHUS
COOPY’KE€HHM, 3a UCKIOYEHUEM PEMIETOK, MOTEPH HANOpa MPUHUMAIOTCS: MOJIOBHHA
Ha BXOJI€ B COOPY>KEHHE, a BTOpasi M0JIOBMHA Ha BBIXOJE U3 HETO.

OOmias BeaMYMHA TOTEPH HAMOpa HAa OYUCTHBIX COOPYKEHHUSX 3aBUCUT OT

KOMIIAKTHOCTH PACIIOJIOKCHUA COOpy>I(€HPII>'I, TO €CTb OT BCIIMYHWHLBI Pa3pbIBOB MCIKIY
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HUMHU W JJIUHBI TIOJIBOSIIUX JIOTKOB. OPpUEHTUPOBOYHO €€ MOKHO MPUHUMATH TIPH
MEXaHUYECKUX M (PU3UKO-XUMHUYECKHX CIoco0ax OYHCTKA — 2-3 M, TIpH
OomoxuMmu4eckux crocobax — 4-6 M (s a3poteHkoB) U 4-10 M (17151 GMoDUIBTPOB, B
3aBHCHMOCTH OT BBICOTHI CJIOSl 3arPy304YHOTO MaTepuana).

Jliis 6osiee TOYHOTO OTIPEICIICHUsI OTMETOK YPOBHSI BOJIBI B Pa3IMUHBIX TOYKaX
OYUCTHOW CTaHIIMM HEOOXOJMMO YYUTHIBATH MOTEPH HA MECTHBIC COMPOTHBICHHUS:
MPU BXOJIC W BBIXOJAE BOJBI W3 COOPYKCHUM, B M3MEPUTEIBHBIX YCTPOMCTBAX H
CMECHTEIISX, B MECTaX MOBOPOTOB, CYKEHUH MU paCIIMPEHUI KaHAIOB U T. II.

Iopsaok BbINOJIHEHHSI PA0OTHI:

1. BeiOpaTh Ha T'eHIUIaHE IUIOIIAIKY JIUIS CTPOMTEILCTBA OYMCTHBIX COOPYIKECHUH;

2. BBIITOTHUTE KOMIIOHOBKY COOPYXKEHHUH MEXaHHYCCKON OYHCTKH (PEIICTKH,
MECKOJIOBKU U OTCTONHUKH);

3. Paccunrtath moTepu Haropa B COOPYKEHHUAX MEXaHHUCCKOW OYHCTKHY;

4. CocTaBUTh NACIOPT OYUCTHBIX COOPYKCHUH 110 aJITOPUTMY:

a) IPOU3BOUTEIIBHOCTh OYMCTHBIX COOPYKCHHH TMPOCKTHAS U (haKTHUIECKas;

0) cocTaB COOpPYKEHUI;

B) COCTaB CTOYHBIX BOJI 10 U TIOCIIC OYHUCTKH;

I') KpaTKas XapaKTEePHCTHKA BOAOEMa — IPHEMHHKA CTOYHBIX BOJI;

1) TOJ1 CTPOUTENILCTBA;

5. OpopMHUTH OTUET.
Hcexoonwvie oannvie

FGHHHaH, InpuHATass TCXHOJOTHYCCKAsA CXEMa OYHUCTKHM CTOYHBIX BO/,

COOPY>KEHUSI MEXaHUYECKOW OUMUCTKH U3 MPEABIAYITUX MPAKTHIECKUX padoT.

KoHTpo/IbHBIE BONPOCHI M 321aHUSA
1. TpeOoBaHuU K MIIOMIAJIKE AJII CTPOUTEIHCTBA OUUCTHBIX COOPYKEHUH.
2. OcHOBHBIE IIPaBHJIa KOMIIOHOBKH OUHUCTHBIX COOPY>KEHUH.

3. Haznauenue nacriopTa.
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IHPAKTHYECKASA PABOTA Ne 16

HA3BAHUE IIPAKTUYECKOM PABOThBI: OILIEHKA D®®EKTUBHOCTH
PABOTBI ADPOTEHKOB

Hean padoThi:

— omnpenenenne 3pPEeKTUBHOCTH pabOThI a9POTEHKOB.

3Hanus (aKTyanuszanus):

— CYTH IPOLIECCOB OMOXUMHYECKOW OUUCTKHU;

— OCHOBHBIX  TMOKa3arejledl W mapaMeTpoB  pabOThl  COOpPYKEHHUH
OMOJIOrMYECKON OYUCTKH,

yMeEHHe:

— onpenensatb 3PHEeKTUBHOCTL pabOThI COOPYKEHUM OMOJIOTUYECKON OYUCTKH.

OCHOBHBIE TEPMUWHBI U TIOHATUSA
D¢ PexTUBHOCTD Mpoliecca OUUCTKU B a3pOTEHKaX, KAYECTBEHHOE COCTOSIHUE U
OKHUCJIMTENbHAS] CIMOCOOHOCTh AKTHUBHOTO WJla ONpPENENseTCs pAIOM YCIOBHM, K
KOTOPBIM OTHOCATCS:
a) COCTaB U CBOICTBA CTOYHBIX BOJ;
0) ruApOAMHAMUYECKUE YCIOBUS MEPEMEIINBAHNS;
B) COOTHOILIEHUE KOJUYECTB MOJAHHBIX 3arps3HEHUN M KU3HECIOCOOHOIO
una;
I') KUCJIOPOJHBIN PEKUM B COOPYKEHUH;
1) Harpy3Ka 3arps3HeHul Ha WII;
€) OKUCIUTEIbHAS MOIIHOCTD WJIA;
) TeMmIieparypa U akTUBHAs PEaKIUs CPEIbI;
3) HAJIMYME 3JIEMEHTOB NTUTAHUS U T.JI.
AdpOTEHKH U OMOPUIBTPHI JOJKHBI 00eCreurnBaTh OUOJOTUUECKYI0 OYHCTKY
CTOYHBIX BOJ OT 3arps3HSIOIIMX BEIIECTB B OCHOBHOM OPraHUYE€CKOIO

MMPOUCXOKIACHHUA, HAXOAAMIMUXCA BO B3BCHICHHOM, KOJUIOMJHOM H PaCTBOPCHHOM
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COCTOSIHUSIX.  TexHOoJormdeckyro  3(QQEeKTUBHOCTH  pabOTHl  a’3pOTEHKOB U
OMO(UIBTPOB CIEAYET ONPEAEIATH MO KAYECTBY OYHUIIEHHON BOBI, BEIPAKECHHOMY B
000061eHnoM mokasarese - bI1K.

KauectBo crouHOM BOABI, OuMIIeHHOWM B a’poreHkax no bIIKsy,., B
3aBUCUMOCTH OT Harpy3ku Ha | T 0€330JpHOTO BEIeCTBA C YYETOM BIIMSHUS
temnepatypbl u oTHomeHus: XIIK/BIIKs nmocrynarorieit Bosbl, clieayeT onpeaeisaTh
o rpaduxy Ha puc. 19, 3aBucumocts coctasieHa misat = 15 °C u XIIK/BIIKs = 2.
XIIK - xuMuyeckasi IoTpeOHOCTh B KUCIOPO/IE.

Jns ompeneneHuss KayecTBa OYMILEHHOM BOABI NP W3MEHEHHHM BEJIMYWHBI
orHomeHust XIIK/BIIKs u TeMiepaTypbl IO CpaBHEHHUIO CO 3HAYEHUSIMH, IPUHSITHIMU
MpU cocTaBiieHUH rpaduka Ha puc. 4, pEeKOMEHIYETCS pacueT TEeXHOJIOTHMYECKOU

3¢ (PEKTUBHOCTH POU3BOIUTH 11O HOpMYyIIe

)2x3 15 (16.1)

L, =4 +(3IIK/EIIK +D,015NT,

L - BIIK5 oTcTOCHHOI OYMIIIEHHOM CTOYHOM BOJIBI, MI/JI;

XIIK/BIIKs - BenuuMHA XMMHUYECKOM M OHMOJOTMYECKOM NOTPEOHOCTH B
KHUCJIOPO/IE, MOCTYMAOIIEH B a9POTEHKH CTOYHOM BOJIBI,

N - marpy3ka Ha 1 T 0€330JbHOTO CYXOro BEIIECTBA AKTUBHOI'O WJIA,
mr BIIKs/T - cyT;

t - Temmnieparypa CTOYHOM BOJIbI, IOCTYIIAIOLIEN B a3POTEHK.

Harpy3ky Ha 1 r© 0e330ipHOr0 cyxoro BeriectBa aktuBHOoro wia (N)

OTpeNEIISIOT 110 hopmyJie

N=N,la_(1-5,), (16.2)

rae Ny = Q. * BIIKs - W - Harpyska Ha 1 M aspotenka o bIIKs, r/cyT;
Qcp - CPEAHECYTOYHBINM NPUTOK CTOYHOU BOJBI, M/CYT;
BIIKs - BenmuunHa  OMOJOTMYECKOM  MOTPEOHOCTHM B KHUCIIOPOJE,
MOCTYIAIOWIEN B a3POTEHK CTOYHOW BOJIBI, F/MS;
3.
W - 00beM adpoTeHKa U pereHepaTopa, M,

8. - CPEHSAA 103a WA B COOPYKEHHH, I/JT;
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S, - 30JIbHOCTD HJIa B JOJISIX €IUHMUIIEL.

Jlisg  ympoiieHusi pacdeToB PEKOMEHIYETCs TOJIb30BaThCs TpaduKoM Ha

puc. 20, MO3BOJISIIOIIMM MOJYYUTh 3HAUYCHUE (XHK/EHK5)2/ 3

A

% & s Nria

2 Z

i

0 20 0 &0

&y o
N, we B [ cpm

Pucynok 19 - 3aBucumocts BIIKs ountiennoit crounoit Boasl (L ), 0TCTOEHHOH B TeueHUe
2 4 ipoOsI ot Harpy3ku Ha ui (N)

oo s

3 5 7 g H 3 K
;b’“.f
Pucynox 20 - KpuBast ast Hax0KICHUS 3HAUCHUS (XHK/EHKS)ZB

rae g-04 . KPUTEPUAIIBHBIN KOMIUIEKC;

_ =20
£ =021047" _ yoncranta MOTPeOICHUS KUCTOPOa;

t - Temneparypa ctouno Boasl, °C;
H - BricOTa OMOPUIBTPA, M;
B - ynenbHBIN pacxoj BO3ayxa, M3/M3 BOJIBI;

q - TuapaBIMYecKas Harpyska, Mm3/mM2 cyT;
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a u b - kodpduMeHTHI, TPUHUMAEMbIE B 3aBHCHMOCTH OT YJIEIBHOTO

pacxojia BO3ayXa U BETUYHHBI KpUTEPUATHHOTO KOMIUTeKca 1o tadmure 20.

Tabmuma 21 - 3aBUCHMOCTM OT YIEIBHOIO pacxoia BO3AyXa M BEJIWYUHBI
KPUTEPUATBHOIO KOMIUIEKCA
3Ha4eHHUs
VY menpHBIM pacxo BO3ayXa B, Kpureprnanbuslii K03 QHUIIEHTOB
M/ koMmIuiekc F
a b

8 0,662 1,51 0
8 0,662 0,47 0,69
10 0,85 1,2 0,13
10 0,85 0,4 0,83
12 1,06 1,1 0,19
12 1,06 0,2 1,15

Texnonornyecku 3p(HEKTUBHO padOTAIOIMIMMH a3pOTEHKAaMU U OMOPUIBTPAMHU
CIEIyeT CYUTATh TaKWE, Y KOTOPBIX KAaue€CTBO OYMIIEHHOW CTOYHOM BOIBI IO
BIIKs,c; OTIIMYAETCS OT pacCUMTaHHOM 110 JJAHHOW MeToauKe He Oosiee uem Ha 30 %.
CHwxenue >3(PQpeKTUBHOCTH pabOThl a’3pOoTeHKa W OMOPMIbTpAa Ha YKa3aHHYIO
BEJIMUMHY JOIyCKaeTCs 3a CUET psija HEYYTCHHBIX B pacueTax (DaKTOpOB.

BbIIKs B300ONTAHHOM  OYMIIEHHOM  BOJBI  cieAyer  npuHuMate 1,5
BIIKs orctoennout Bonbl, BIIK ,;; CTOUHON BOABI AJIsi OPUEHTUPOBOYHBIX PACUETOB
cnenyer npunumath 1,5 BIIKs B30onTanHO# BOABI, a I TOYHBIX PACUYETOB
YCTaHABJIMBATh SKCIIEPUMEHTAIBHBIM ITYTEM.

Iopsanok BbINOJIHEHUSI PAa0OTHI:

1. OnpenenuTh TEXHOJIOTUYECKYIO 3 (PEKTUBHOCTH PaOOTHI a3POTEHKA

2. Haxoaum no Homorpamme 3Hauenue XIIK/BIIK:

3. [ToxcunTteiBaeM 3HaueHHUE L

4. OnpenensieM pacxoxjaeHue 3HadeHuss bBIIKs ouniieHHONW BOABI MEXIY

OKCINTYyaTalMOHHBIMHA JJaHHBIMH U paCCYUTAHHBIMU
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5. Ompenensiem npoueHT 3¢p(HEeKTUBHOCTH padOTHI

6. enaem 3akmoueHue 06 3pPpexTuBHOCTH pabOTHI a9POTEHKA

7. ObopMUTBH OTYET.

Ilpumep pacuema:

Ilpumep 1. Onpenenuth 3(PGEKTUBHOCTh PabOThI TOPOJCKHUX OUYHMCTHBIX
COOPYKEHUN KaHAJIM3AIlUA TTPOU3BOIUTEILHOCTHIO 1O MpoekTy Q = 220 ThIC. Mg/CYT,
(paxTuaeckas - Qpaer = 242,5 THIC. M3/cyT.

KauectBo oumiennoit Boawl 1o mnpoekty: BIIK ., = 15 mr/m; B3BemieHHbIE
BemiecTa = 15 mr/m.

OnpenenuM TEXHOJOTHYECKYI0 A(PGEKTUBHOCTh pabOThl a’dpOTEHKA MpHU
CICAYIOIIMX 3HAYEHUSIX IKCIUTYyaTallMOHHBIX JaHHBIX:

— BIIKs nocrymnaroreii B a3poTeHK BoabI - 127 Mr/m;
— nepuoj adparuu - 1 = 3,4 u;

— CpelHsA 103a WiIa B a3pPOTEHKe - ag, = 1,75 1/11;

— 30JIbHOCTH aKTUBHOIO mia S, = 35 %;

— XIIK nocTynaroiiei B a3pOTeHKH BOABI - 245 Mr/;

— TemnepaTypa Boabl B aspoteHke t =20 °C;

— BIIK 5, OUHIIIEHHON BOIBI L =13 MT/7;

— BIIK 54,60, OYHIIIEHHOM BOJBI - 19,5 Mr/m;

— Harpy3ka 1o BIIKs Ha 1 r 6€33071H0T0 CyX0To BelecTBa
N = 789,6 mr BIIKs/T - cyT.

Haxoaum mo Homorpamme 3nauenue XIIK/BIIKs, oTknaapiBas mo ocu abcruce
245/127 = 1,9. 13 3T0#1 TOYKHM MPOBOJIUM BEPTHKAIHHYIO MPSMYIO JI0 TIEPECEUCHUS C
KPUBOM, a 3aT€M U3 TOUKH MEPECCUCHHS] TOPU3OHTAIIBHYIO JTUHUIO JI0 TIEPECEUCHUS C
OCBIO OPJIMHAT, TI€ HAXOAUM 3HAUYCHUE (XHIUBHK5)2/3 =1,5.

IloacuuteiBaeM 3HaUEHUE

L, =4+ (XIIR/BITK, 2 + 0,015M(15/ £) = 4+ 15+ 0,015 789,6{15/20) = 138 nrfan.
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Pacxoxnenue 3HAYCHUS BIIKjs,, ., ounIeHHoOn BOJIbI MEXIY
AKCIUTYaTaI[MOHHBIMH JaHHBIMU U PaCCUYMTaHHBIMU cocTaBisieT: 13,8 - 13 = 0,8 mr/x
(unu 5,7 %), 4TO CBUIIETEIBCTBYET 00 YIOBIETBOPUTEILHON paboTe a3pOTEHKA.

Ilpumep 2. Omnpenenutb 3(PPEKTUBHOCTE PaOOTHI TOPOJCKUX OYHUCTHBIX
COOPYIKEHHIT KaHATM3aLHH IPOM3BOUTEIFHOCTEIO 10 mpoekTy Q = 100 Thic. M%/cyT.
dakTudeckas MPOU3BOIUTEIBHOCTD Qg = 122 THIC. M3/cyT.

KauecTBO OUHILIEHHOW BOJBI ITO IIPOEKTY

BIIK . = 15 Mr/n; B3BeleHHbIE BemecTBa - 12 MI/i.

OunenuM 3(PeKTUBHOCTE PabOThl  OTAENBHBIX OYUCTHBIX COOPYKEHHH,
BXOJISILIIUX B COCTAB CTAHIIUU.

OnpenenuM TEXHOJOTHYECKYIO 3(P(HEKTUBHOCTh pabOThl a’pOTEHKA IMpHU
CIEAYIOIINX YCIOBUSX €r0 dKCILUTyaTalluu:

— BIIKs noctymnarormieit Bojs! - 89 mr/i;

— MepuoJ aspanuu - 4,5 u;

— CpelHssA 103a Uia B adpOTEHKe 8y, = 0,7 1/11;

— 30JILHOCTH aKTHUBHOTIO mia S; = 29,9 %;

— XIIK nmocrymaroreii B a3poTeHK BOABI - 185 Mr/;

— TemnepaTtypa Boabl B a3poTteHke t = 17,5 °C;

— BIIK 5., OUnIeHHo Boasl — 21,3 mr/i;

— BIIK 54560, OUMIIIEHHON BOAKI - 31,9 mr/iI;

— Harpy3ka 1o BIIKs Ha 1 r 6€3301pH0T0 CyXOro BeUecTBa uia
N =970 mrBIIKs/T - cyT.

Haxoaum no nomorpamme 3Hauenue XIIK/BIIKs, oTknaapiBas mo ocu adceiuce
185/89 = 2. Jlanee u3 O5TOW TOYKH MPOBOJUM BEPTUKAIBHYIO TMPIMYIO 0
MIEPECEUCHUsI C KPUBOM, a 3aTeM U3 TOUKH MEPECEUCHUS] TOPU3OHTAIBHYIO JTUHUIO JI0
MEPECEUYEHHUSI C OChIO OPJIMHAT, T/I€ HAXOAUM 3HAYCHUE (XHK/BHK)2/3= 1,6.

IloxcuuteiBaeM 3HaUEHHE
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L, =4+ (3IOVBIN P2 + 0015015/ ¢) =
=44+1,6+0,015.970{(15/17,5) = 18,1 nrim.

Pacxoxnenue 3HAaYEHUSI BIIK 5., OUHIIIEHHOM BOJbBI MEXKITY
AKCIUTyaTaIllMOHHBIMU JAHHBIMHU M PacCUYUTAaHHBIMHU cocTaBuT 21,3 - 18,1 = 3,2 mr/a
(wmm 27,6 %), 4TO TOBOPUT 00 YAOBJICTBOPHUTEIHHOM SKCIUTyaTallMd a’pOTEHKa B
CJIO’KUBIIMXCS YCIOBUSIX C HU3KUMU JI03aMU AKTUBHOTO WJIa.

Hcexoonwie oannvie:

Tabnuua 22 — DKcrutyaTaliiOHHBIE JaHHBIE TI0 OYHCTHBIM COOPY>KEHUSIM

Bapuant 1 2 3 4 5 6 7 8 9 0

HpOI/ISBO,I[I/ITCJ'IBHOCTL 8(0)

3 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 | 140 | 130
npoexty, Q, TeiC.M"/CyT

dakTuyeckas

3 160 | 170 | 180 | 190 | 200 | 210 | 220 | 240 | 160 | 150
MPOU3BOUTENBEHOCTD, Qgaxr ,THIC.M /CYT

KauecTBO ouHIIIEHHON BOBI IO

1poeKTy 110 BITK o, MI/T 10|11 |12 |13 | 14 | 15 | 10 | 11 | 12 | 13

KauecTBO OUHMIIIEeHHON BOJLI IO
IPOEKTY 10 B3BELICHHBIM BELIECTBAM, 15 14 13 12 11 10 11 12 13 15
MI/71

BIIKs nocTtynaroieit BoJbl, MI/i 80 90 95 | 100 | 105 | 110 | 115 | 120 | 105 | 110
[Tepuon aspanum, 4 221|126 | 2830|3234 ]36|38]|40)|44
Cpennsis 103a uia B a9poTeHke agp, /1 | 09 1095110 |12 |13 14|15 |16 |17 |18
30JIbHOCTE aKTUBHOIO Mia S;, % 25 | 27 | 29 | 30 | 31 | 33 | 35 | 34 | 36 | 32
ﬁgf MOCTYMAIOIEH B aOPOTEHK BOMBY, | 1g | 105 | 190 | 195 | 200 | 205 | 210 | 215 | 220 | 225
TemmiepaTypa BOJbI B a3poTeHKe t °c 17 | 18 | 19 | 20 | 21 | 22 | 17 | 18 | 19 | 20
BITK541cr OUMIIIEHHON BOMBI, MI/JI 10 | 12 | 14 | 16 | 18 | 20 | 22 | 11 | 13 | 15
BITK 55360, OUHAIIEHHON BOIBI, MI/J 15| 18 | 19 | 20 | 22 | 25 | 25 | 14 | 16 | 17

H BITK: na 1
arpyska 1o bI1Ks na 11 6essonwuoro | oo |00 | 200 | 740 | 760 | 780 | 800 | 820 | 840 | 860
cyxoro Bemectsa una N, mr BIIKs/r-cyT

KonTpoabHbie 3a1aHus:
1. O0BsaAcHUTE, UTO TIPEACTABIAECT COOON aKTUBHBIN W,
2. O0BsICHUTE, YeM XapaKTEePU3YETCsl KaueCTBO aKTUBHOTO WJIA;
3. Ilosicuute, Kak xapakTepu3yeT paboTy adpOTEHKA €ro OKUCIUTENbHAs

MOIITHOCTB.
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IHPAKTHYECKASA PABOTA Ne 17

HA3BAHUE NPAKTUYECKOM PABOTbI: BLIYEPUMBAHUE
TEXHOJIOTMYECKUX CXEM BMOJIOI' MYECKOM OYMCTKH CTOYHBIX
BO/l C PA3JIMYHBIMU COOPYXEHUAMU OBPABOTKHN OCAZIKA

Hean padoTsi:

— COCTaBJICHUE U BBIUEPUYMBAHUE TEXHOJOTHUECKUX CXEM
3Hanus (aKTyanu3anus):

— OCHOBHBIX COOPYKEHHI OMOJIOTUYECKON OUUCTKY;

— OCHOBHBIX COOpPY>KEHHI M0 00paboTKe 0cajika CTOYHBIX BOJ
yMeHmue:

— COCTaBJIATh U BBIYCPYHBATL CXCMbI TCXHOJIOTMYCCKUX ITPOLCCCOB.

OCHOBHBIE TEPMUWHBI U TIOHATUSA

buonornueckre METOJIbI OUYMCTKU CTOYHBIX BOJ OCHOBAHBI Ha €CTECTBEHHBIX
Mpolieccax KU3HEEATeIbHOCTH TeTepOTPOPHBIX MUKPOOPTAHU3MOB.

K coopyxeHussM OHOJOTMYECKOM OUYUCTKA B HCKYCCTBEHHO CO3JJaHHBIX
YCJHOBUSAX OTHOCSITCSA:

— a’POTEHKU;

— Ouonornyeckue PUIbTPHI BCEX TUIIOB.

Ecmu craHmMu MMEIOT a’3pOTEHKH, TO B HUX CONEPKUTCA AaKTUBHBIM Wi. M
BMECTE€ C BOJOW HENMPEPHIBHO BBIHOCUTCS U3 a’pPOTEHKOB U OCAXIAETCS BO
BTOPUYHBIX OTCTOMHUKAaX, OCHOBHAsl Macca €ro BO3BpAIllaeTCsl B a3POTEHKH, a YacThb
(M30BITOYHBIA AKTUBHBIM WJI) TIOCJIE YIJIOTHEHUS HAIPaBIISACTCS B COOPYXKEHHS s
MeperHuBaHusl.

[To MexaHMYeCKOMY COCTaBY aKTHUBHBINA MJ OTHOCUTCS K TOHKHM CYCIICH3HSIM,
cocTossuM Ha 98% mo Macce U3 4acTull pa3MepaMu MEHbIIEe 1| MM. AKTUBHBIM W
a’POTECHKOB OTJIMYACTCS BEICOKOM BIIAXKHOCTHIO 99,2-99,7%.

buonornyeckuii pribtp (6uohUIBTP) - COOpYKEHUE, B KOTOPOM CTOUYHAS BOJA

bunpTpyercsa uepes3 3arpy304Hblil MaTepual.
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Ecnu Ha craniusx pabotaior OMOGUIBTPEL, TO HA TOBEPXHOCTH UX 3arpy3Ku
oOpa3yeTcst OuoIJIeHKa, MpeAcTaBistomas co0oi CKOIJIEHUsS MUKPOOPTaHU3MOB U
COpOMpOBaHHBIX Ha HHUX HEPACTBOPEHHBIX BEIIECTB. bHoOIMIeHKa NEepUoINYecKH
OTMHUPAET, BBIMBIBaCTCS M3 OHOPWIBTpa W 3aJEPKUBACTCI BO BTOPUYHBIX
OTCTOWHUKAX, OTKY/Ia EpEeKauynBaeTCs Ha COOPYKEeHHUs 715l 00pabOTKHU ocaika.

[TockonbKy  BIQXKHOCTH HM30BITOYHOM  OHMOIUIGHKM TIOCIIE  BTOPUYHBIX
OTCTOMHUKOB B CpelHeM cocTaBisgeT 96%, NONMOJHUTENbHOE YIUIOTHEHUE €€ Ha

CTaHIUAX OUODUIBTPAIIMU HE MPEyCMaTPUBALOT.

IHopsiioK BbINOJIHEHUS PadOThI:
1. BeiOpaTh TEXHOJOTHYECKYIO CXeMy 0O0pabOTKH Ocajka B 3aBUCUMOCTH OT
COOPYKEHUU JJIs1 OMOJIOTUYECKON OUUCTKH.
2. BeIuepTUTh TEXHOJIOTHYECKYIO CXEMY.
3. IlokazaTh Ha cxeme JBM)KEHUE OCaJIKa CTOYHBIX BOJI.
4. OnpeaenuTh KOJIUYECTBO M30BITOUHOIO AaKTUBHOTO wWia (M30BITOYHOM
OMOILICHKH).
5. OpopMHUTB OTUET.
Hcxoonwvie oannwvie
1. YeTHbIi1 BapuaHT - cxema ¢ OuoduibTpamu;
2. HedeTHbIi1 BapuaHT — CXeMa C a9pPOTEHKaMH.
KoHTpobHbIE BONIPOCHI:
1. TITosicuuTe, KaK UAET NPOLIECC OUYUCTKU CTOUYHBIX BOJ| B a9POTEHKAX.
2. llosicHUTE, KaK UAET MPOIIECC OYUCTKUA CTOYHBIX BOJ B OMOPUIBTPAX.
3. B uem 3aBHCHMOCTh OTJIMYHMM TEXHOJIOTHYSCKHX CXeM 00pabOTKH ocajaka OT

COOpYKEHUN OMOTOTUYECKON OUNCTKHU?
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IHPAKTHYECKASA PABOTA Ne 18

HA3BAHUE IPAKTUYECKOM PABOTABI: I[TPVBSI3KA HHACIIOPTA
TUIIOBOI'O ITPOEKTA OUMCTHBIX COOPYKEHUN
BOIOOTBEAEHN A

Hean padoTsi:

— HayuduThCs pabOTATh C MACIOPTAMU TUIIOBBIX IPOEKTOB;

— BBIIOJHATH IPUBSI3KKM THUIIOBOIO IPOEKTA OYUCTHBIX COOPYKEHUH
BOJIOOTBE/ICHUS

3HaHus (aKTyanu3anus):

— TPaBWI IPUBSA3KU TUIIOBBIX IIPOEKTOB,;

— anropuTMa BHeceHus m3MeHeHni B coorBerctBuu ¢ ['OCT P 21.1101-2013
«OCcHOBHBIE TPEOOBAHMS K IPOEKTHOU U paboYeil TOKyMEHTaLUN».

yMeHmue:

— TPUBA3BIBATH TUIIOBOM IPOEKT OYHUCTHBIX COOPYKEHHMM BOJOOTBEIECHUSA C
BHECEHHEM HEOOXOJMMBIX U3MEHEHUH, C YYETOM MECTHBIX YCIOBUUA U TPEOOBAHMM K

CaHUTAPHO-3AIIUTHOMN 30HE.

OCHOBHBIE TEPMUWHBI U TOHATHUSA

[IpumeHsieMble THUIIOBBIE TIPOEKTHI (TUIOBAsl MPOEKTHAs JOKYMEHTAIIHs)
NPEANPUATANA, 3[IaHUN, COOPYKEHUW MJOJHKHBI OBITH TMPUBA3aHBI K KOHKPETHOU
IJIONIA/IKE CTPOUTENIbCTBA C YYETOM OCOOCHHOCTEH HSTOW IUIOIIAQJKKM U pailoHa
cTtpouTenbcTBa. [IpuBsi3ka THUMOBBIX MPOEKTOB BBHITIOJHIETCS TIPU  pa3paboTke
pabouell TOKyMEHTallui Ha CTPOUTEIHCTBO. B cocTaBe mpoekTa Ha CTPOUTEIHCTBO
MIPUBOJIATCS MacHopTa (KaTaJloKHBIE JIUCTHI) BEIOPAHHBIX JJII IPUMEHEHUST TUITOBBIX
MIPOEKTOB.

B mporiiecce BbIToTHEHN pabOT MO MPUBSA3KE JOJKHBI BHOCUTHCS B THUIIOBBIE
MPOEKTHl HEOOXOJAMMBIE HM3MEHEHHS B CIydasX, KOrja MPeIyCMOTpPEHHbIE B HHUX
o0opy0oBaHuE, KOHCTPYKITUU W U3JIETUS CHSITHI C TIPOU3BOJICTBA, @ TAK)KE U3MCHECHBI

IIOJIOXKECHUS 1 Tp€6OBaHI/I$I HOPMATUBHLBIX JOKYMCHTOB.
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B npuBsizbiBaeMmble THUIIOBBIE MPOEKTHI MOTYT BHOCUTHCS HW3MEHEHWS,
CBSI3aHHBIC C MPUMEHEHHEM 00Jiee MPOTPECCUBHBIX TEXHOJOTHMYECKUX IPOIIECCOB,
BBICOKOTIPOU3BOJIUTEILHOTO  00OpY/OBaHUA W CPEACTB  MEXaHW3alluu U
aBTOMATH3allMKM, COBEPIICHCTBOBAHUEM IUIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX,
NPUMEHEHUEM HHIYCTPUAIBHBIX METOJIOB CTPOMUTENbCTBA, O0ECIEUUBAIOIINX
CHWKEHHE CTOMMOCTH U YJIY4YIIEHHUE TEXHUKO-JKOHOMHUYECKUX IOKa3aTeseu
O00BEKTOB CTPOUTEIILCTBA.

B wmarepuanax mNpuUBSI3KM THUIIOBOIO MPOEKTAa  NPHUBOASITCS OOOCHOBAHUS
BHOCHUMBIX M3MEHEHHH, a TaKKE€ JAaHHBIE O PE3YJbTaTaX COMOCTABJICHUS TEXHUKO-
SKOHOMHUYECKHX IMOKa3aTeJIed MPUMEHSIEMOr0 M OTKOPPEKTUPOBAHHOTO THUIIOBOTO
IIPOEKTA.

B pabounx dyepTekax Ha CTPOUTENBCTBO 3JaHUU U COOPYKCHUM JOJKHBI
JENaThCA CChUIKA HAa TPUMEHEHHBIE TUIIOBBIE CTPOUTEIbHBIE KOHCTPYKIIUH, U3/IEIIHS
U y3Jbl C yKa3aHUeM 0003HAYEHHUS COOTBETCTBYIOIIMX PAa0OUMX YepTexKEH U3IEIHi,
Y3JIOB.

Ecnu mo ycnoBusM npuMeHeHus TpeOyeTcs BHECTH M3MEHEHHUs B pabouue
YePTEKU TUMIOBBIX U3/IETUHN, TO B COCTaBE paboyeil JOKyMEHTAUU Ha CTPOUTEIIbCTBO
00BEKTa JOJDKHBI OBITh BBITIOJHEHBI YEPTEXKH, COJACpIKAIIUE JIONMOJHEHUS U
U3MEHEHUsI K pabdouuMM deprexaMm, MU crenudukanus NTPUMEHEHHBIX TUIIOBBIX
U3 CITUI.

N3MeHEeHHBIM H3JeIUsIM [PUCBAUBAIOT MapKd MPUMEHEHHBIX THUIIOBBIX
M3eNUi ¢ 100aBiieHneM OYKBEHHOTO WK LIUGPOBOTO MHJIEKCA.

[TpuBsizka TUMOBBIX MPOEKTOB TMOCJE IIECTH MECSIIEB CO BPEMEHH MyOJIMKAIIUU
CBeJieHNH 00 X OTMEHE HE JOMyCKaeTCsl.

PaGouas nmokymeHTalus, BXOJfAIIasi B COCTaB THUIIOBOM  MPOEKTHOM
JOKYMEHTAIlMd ¥ MOJIU(DUIIMPOBAHHON THUIIOBOM MPOEKTHOM JOKYMEHTAIIUH,
MOJJICKUT NPUBS3KE K KOHKPETHOM IIIOMIAJIKE CTPOUTEIbCTBRA.

[Ipu npussske:

— ONPENENSAI0T KOOPAUHATH M OTMETKH YacTel 31aHui (COOPYKEHU);
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— YTOYHSIOT pa3Mepsbl, IITyOHHY 3a7105KEHUSI U KOHCTPYKTUBHbBIE PEIICHMUS;

— pa3palaThIBalOT  JOMOJIHUTENBHBIE  MEPOINPHUATHS,  HEOOXOAMMBIE IO
TUAPOT€0JIOTUYECKUM YCIOBUSM CTPOUTENBHON IIIOMIAKH;

— YTOYHSIOT pEUICHUS LOKOJIBHBIX WM IOJBAJBHBIX YacTEeWd 31aHHUW, Y3JI0B
IIPUMBIKaHUSI TOHHEJIEU, Tajleped U IPYTUX COOPYKEHUW B 3aBUCHMOCTH OT
penbeda MIomaaKi CTPOUTEIHCTBA;

— pa3pabaThIBalOT Y37bl TPHUMBIKAHWA BHYTPEHHUX CETEH BOJOCHAOXKEHUS,
KaHaJIU3aluH, TEIJIOCHA0XKEHUS, JJIEKTPOCHAOKEHUS U CBA3M K BHEUIHUM
CETSAM, a TAKXKE y3JIbl BBOJA TPAHCIIOPTHBIX KOMMYHHUKAIIUH;

— KOPPEKTUPYIOT, TP HEOOXOJUMOCTH, JOKYMEHTAlMI0O Ha HECyllhe U
OTPaXKIAOIINE KOHCTPYKIHUH, CUCTEMBI OTOIIEHNS W BEHTWIALIMMU, UCXOIS U3
KJIMMaTUYECKUX YCIOBUM pailoHa CTPOUTENIbCTBA; M MPU HEOOXOJUMOCTH
YTOUYHATH MPUHATHIE PEIICHHS MO OrPa)KAAIOIIUM U HECYIIMM CTPOUTEIbHBIM
KOHCTPYKILUSIM, a TakKe KOJMYECTBO M THUN NPUOOPOB OTOIUIEHUS U
BEHTUJISILUOHHBIX YCTPOMCTB;

— YTOUHSIIOT 00BbEMbI paboOT, a TaKXKe€ CMETHYI0 CTOMMOCTb CTPOHUTENIbCTBA C
YYETOM MECTHBIX YCIIOBHUM H IIEH.

Ha xaxaoM JmcTe npuBs3bIBAEMON JOKYMEHTALUHA CTaBAT IITAMIT IPHUBS3KU.
[Itamnbl Ha EPBOM JIMCTE M HA MOCIEAYIONINX JIUCTAX BBIMOJIHAIOTCS MO Gopmawm,
ycranoBieHHbIM B cooTBeTcTBUU ¢ ['OCT P 21.1101-2013 «OcHOBHBIE TpeOOBaHUS K
MIPOEKTHOM U pabouelt JOKYMEHTAIIHI.

[IITaMrbl BEINOJIHEHHBIX B3aMEH aHHYJIMPOBAHHBIX U JIOMOJHUTEIbHBIX JTUCTOB
JOJDKHBl MMETh PEKBU3HMTHI OpraHU3alli{, MPUMEHUBIIECH THUIIOBOM NPOEKT, WIH
IIPOEKT IMOBTOPHOTO ITPUMEHEHUS.

OO0JIOXKKH M TUTYJIbHBIE JHCTHl OCHOBHBIX KOMILJIEKTOB paOO4MX 4YepTekeH,
BXOJSIIIUX B COCTAaB THUIIOBOM MPOEKTHOM JOKYMEHTAllUM, HE MPUBSI3BIBAIOT U
3aKa34MKy HE HaIpaBisioT. B3aMeH HUX BBINOJHSAIOT HOBbIE OOJI0KKU U TUTYJIbHBIE

JUCTBI € PCKBU3HUTAMH OpraHu3alvu, HpHMCHHBH.IGﬁ TUIIOBYIO IMPOCKTHYIO
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JOKYMEHTAIMI0, U HAaWUMEHOBAHMEM OOBEKTAa KANUTAIHHOTO CTPOUTENHCTBA, IS
KOTOPOTO BBHITIOJTHEHA MTPUBSI3KA.

[IITamn mpuBS3KKM HAHOCSAT HAa CBOOOIHOE MOJIC JIUCTA, MPEANOUYTHTEIHHO Hal
OCHOBHOM HAJNMCHIO MJIM CJIEBA OT HEE.

Moaudukanuo  TUIMOBOM  NPOCKTHONW  JOKYMEHTAIIUU  OCYIIECTBISIOT

BHECEHHEM B HEEC U3MCHCHUU C YUCTOM CICAYIOIINX OCOOCHHOCTEII:

— CCJIH U3MCHJACMBIX YYaCTKOB I/I306pa)K€HHH ABa H 6OJIC€, TO UM IIPHUCBAUBAIOT

o0o3HaueHus B coorBercTBUU ¢ mpaBmwiamu [[OCT P 21.1101-2013;

— HaJ W3MCHEHHBIM YYaCTKOM YKa3bIBalOT O0O03HAYCHHE H3MEHSAEMOrO YydacTKa
n300paXkeHUsl U HaamuCh «B3ameH mepedyepkHyToro». Eciau HOBoe m300paskeHne
(JacTp W300paKeHHS) TIOMENIAIOT Ha JPYroM JUCTe, TO Y 3aMEHEHHOTO
M300paKCHHS YKA3bIBAIOT TAK)Ke HOMEp JIMCTAa, HA KOTOPOM HAXOIUTCS HOBOE
U300paKeHHUE.

OCHOBHBIC HAJITUCU HA JIUCTAaX IMPHUBS3BIBAEMON JOKYMEHTAIUW OCTaBJISIOT
0e3 U3MEHEHUS.
V3MeHeHHsT TpU TPHUBS3KE PEKOMEHAYETCS BHOCUTH B OJHMH 3K3EMIUISIP

JOKYMEHTA, SIBJIIOIIUNCSA B JAJTBHEHUIIEM IMOJJIUHHUKOM, C KOTOPOI'O H3TOTOBIISIOT

KOITUU. AHHYJIMPOBAHHBIC JTUCTHl MCKITIOYAIOT U3 MPUBSA3aHHON JOKyMEHTAIuu 0e3

M3MEHEHUs 00Iel HyMepaluy JUCTOB.

IHopsinok BeINOJIHeHUs1 padOTHI:

1. BoeIOpaTh MI0MAAKY O OUYUCTHBIE COOPYXKEHUS C YUETOM PEIICHUN TUITOBOTO
IPOEKTa, MECTHBIX YCJIOBUH U TPeOOBAaHUHN K CAHUTAPHO-3AIUTHON 30HE.

2. OnpenenuTh MECTO BBOJA CTOYHBIX BOJI HA OYUCTHYIO CTAHIIUIO.

3. Omnpenenutb MECTO BBITYCKA OUMIIIEHHBIX CTOKOB.

4. TlpuBsA3aTh NACHOPT THUIOBOTO MPOEKTa K MECTHOCTH B COOTBETCTBHH C
MpaBUJIaMHU.

5. OdopmuTs otuer.
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Hcxoonvie oannvie
1. 'enninan ropopa.
2. TUnoBo¥ MPOEKT OUUCTHBIX COOPYKEHUU BOJIOOTBEICHUS.
KoHTpoJibHbIE BOIIPOCHI:
1. Yto Takoe mpuBs3Ka TUIIOBOTO IIPOEKTA?
2. Tlops10K BBITIOJIHEHUS TTPUBSI3KH.

B kakux ciy4asx npuBsi3Ka THIIOBOT'O IMPOEKTA HE JOIyCKaeTcs?
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[Tpunoxenue A

MunuctepcTBo 00pazoBaHus U Hayku YensiOnHCKON 00acTu
I'ocynapcTBenHOE O10KETHOE TPO(HEeCCHOHAIBHOE
o0pasoBaresibHOE YUPESKICHUE
«HOxHO-YpajibCKUi rOCY1apPCTBEHHbII TEXHHYECKUI KOO

OTYET
I10 BBIIIOJIHEHUIO TPAKTHYECKUX paboT

1o Teme 3.2 BoaooTBenenue

IIM.01 Pa3paGoTkKa TeXHOJIOTHII U IPOEKTUPOBAHME )JIEMEHTOB CUCTEM BOJAOCHAOKEHUS U

BOAOOTBCIACHUSA

Beimonawmn: cryaent rpynnsl BB-325/6
HBanos B.U.

[TpoBepuit: mpenonaBatens XuUAUATYUIMHA A.A.

Yensbunck, 20
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IIpunoxxenue b

PacnpenesieHue cpeHeCyTOYHOI0 pacxoaa ObLITOBBIX CTOUYHBIX BO/I

10 YacaM CYTOK B 3aBHCHMOCTH OT 0011ero ko3 puiuenra

HEPAaBHOMEPHOCTH Bo00TBeneHus (K)

(CpaBouHuk  mpoekTupoBiika: KaHanmusaiuss HAcelEHHBIX MECT W
pOMBIIICHHBIX peanpusatuii. [Tox pea. B.H. Camoxuna. - M., 1981 r.)
Pacxop OBITOBBIX CTOYHBIX BOJ,
Yacer % K
0, IpU

CYTOR 1.8 1,6 14 1,35 1,25 1,2 1,15

0-1 1,25 1,55 1,65 1,85 2 2,25 2,6

1-2 1,25 1,55 1,65 1,85 2 2,25 2,6

2-3 1,25 1,55 1,65 1,85 2 2,25 2,6

3-4 1,25 1,55 1,65 1,85 2 2,25 2,6

4-5 1,25 1,55 1,65 1,85 2 2,25 2,6

5-6 3,3 4,35 4,2 4.8 5,05 49 4.8

67 5 5,95 5,8 5 5,15 49 4.8

7-8 7,2 5,8 5,8 5 5,15 5 4.8

8-9 7,5 6,7 5,85 5,65 5,2 5 4.8
9-10 7.5 6,7 5,85 5,65 52 5 4.8
10-11 7,5 6,7 5,85 5,65 5,2 5 4.8
11-12 6,4 4.8 5,05 5,25 51 5 4.8
12 -13 3,7 3,95 4,2 5 5 4.8 47
13-14 3,7 5,55 5,8 5,25 51 5 4.8
14 - 15 4 6,05 5,8 5,65 52 5 4.8
15-16 5,7 6,05 5,8 5,65 5,2 5 4.8
16 - 17 6,3 5,6 5,8 5,65 52 5 4.8
17-18 6,3 5,6 5,75 4,85 5,15 5 47
18 - 19 6,3 4.3 5,2 4,85 51 5 4.8
19-20 5,25 4,35 4,75 4,85 51 5 4.8
20-21 3,4 4,35 41 4,85 51 5 4.8
21 - 22 2,2 2,35 2,85 3,45 3,8 45 4.8
22 -23 1,25 1,55 1,65 1,85 2 2,4 3
23-24 1,25 1,55 1,65 1,85 2 2,25 2,6
Htoro 100 100 100 100 100 100 100
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