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1. BBEJIEHUE




[Tpu 60prOe ¢ moxkapamMu BOIMPOCH! MPOTHUBOIMOXKAPHOTO BOJOCHAOKEHHUS BCeraa
OBLIIM M OCTAOTCS B IIEHTpe BHUMaHUs. [IpoTrBOnOkapHOE BOJAOCHA0KEHUE - KOMILIEKC
WHXEHEPHBIX COOPYKEHHI W OpraHMW3alMOHHBIX MEPONPUSATHN, C MOMOLIBI KOTOPBIX
obecrieurBaeTcs 1mojava BoJIbl K MECTY moxapa

Jucuunnuna «IIpoTtuBomnoxapHoe BoIOCHA0XKEHHE SIBISETCS OCHOBOM JIJISl U3Y-
YeHUS] TaKuX MNPOPUIMPYIOIIUX TUCUUILINH, Kak «lloxkapHas ©6e30macHOCTh B CTPOU-
TenbcTBeY, «lloxkapHas TakTtukay, «lloxkapHas TexHuka», «IIpon3BOACTBEHHas U IO-
YKapHasi aBTOMaTHKA».

[enbto nzydenus nucuuiuinabl «lIpoTrBOMOXKapHOE BOJOCHAOKEHHUE) ABISETCS
nproOpeTeHNe CIyIIATeNsIMU TEOPETUUECKUX 3HAHUN 10 METOJUKAaM pacdeTra HaCOCHO-
PYKaBHBIX CHCTEM, ONPEIEIEHUs pacxoda BOJbI U HAIOpa B HAPYKHBIX U BHYTPEHHHX
POTUBOMOXKAPHBIX BOJIOMPOBOJIaX, OOECICUCHUIO HAAEKHOCTH pabOThI CUCTEM MPOTH-
BOTIOKapHOTO BOJOCHA0KEHMSI, MPOBEACHUIO SKCIIEPTU3bI MPOECKTHBIX MATEPUATIOB U
MPaKTUYECKUX HABBIKOB MO OOCJIEAOBAHHUIO CHCTEM MPOTHBOMOXKAPHOTO BOJOCHAOXKE-
HUSL.

2. METOINMYECKHUE PEKOMEHJIALIUHA 110 U3YYEHUIO TEM JUCIU-
IIJIMHbI



Tema 1. OcHOBHBIE 3aKOHBI THAPOCTATUKHU. /[aBJjieHHe KUTKOCTH HA CTEHKH

Ilesab: pa3MepHOCTH OCHOBHBIX (PU3MUECKHUX CBOMCTB, OOpaTUTh BHUMaHUE Ha
BIIMSTHUE TEXHOJIOIMYECKUX MapaMeTpoB Ipoliecca (TeMIepaTyphl, JaBJICHHs) Ha CBOM-
CTBa KalleJIbHBIX U yOPYrux skuakoctei. HeoOxoaumo paccMoTpeTh METOMBI SKCIIEPH-
MEHTAJILHOTO OIPEICICHUSI CBOMCTB KUJKOCTEN, HAYYUTHCS MOJIB30BATHCS CIIPABOYHOM
JUTEPATYPOU [T UX ONPEICIICHUS.

Y4eOHbIEe BOIIPOCHI:
1. BBonaHbIe cBencHUSA
2. ®dusznyeckue CBOMCTBA )KUAKOCTEH U Ta30B
3. OCHOBBI THAPOCTATUKU. [ MAPOCTATUUECKOE NABICHUE U €r0 CBOIICTBA

MeTtoauyeckue peKOMeHAAINHU 110 U3YyYEHUIO TeMbI

JlanHast Tema Jaet oOIIMe MPEACTaBICHUS 00 OCHOBHBIX (DM3MUECKHUX CBOMCTBaX
KUIKOCTEN U Ta30B: IJOTHOCTb U YAEJIbHBIA BEC, C)KUMAEMOCTb, TEMIIEPATYpPHOE pac-
HIMPEHUE, BSI3KOCTh, TOBEPXHOCTHOE HATSHKEHHE.

3aKOHBI TUJIPABIMKU SIBISIOTCS OCHOBOIOJAraloluMu B Auciuiuinde «IIpotu-
BOIOKAPHOE BOJIOCHAOXKEHHE», HA HUX OCHOBaHa pab0Ta MOKapHOU TEXHUKH.

Jlis 60psOBI ¢ HEKOHTPOJIUPYEMBIM MPOLECCOM TOPEHHUS, COMPOBOXKAAIOIINMCS
YHUYTOXXEHUEM MaTepUAJIbHBIX IIEHHOCTEW M CO3/al0IIUM OMACHOCTb JJIS JKU3HU JIO-
Jeil, — Mo’KapoM YeJI0BEUeCTBO M3/IaBHA MCIOIb30BasIo BoAy. [loaToMy Bompock! npo-
MUBONOAHCAPHO20 8000CHAOIICeHUs (HAa Pa3HBIX YPOBHSX) BCerja ObUIM B IICHTPE BHH-
MaHUs Ipu 60pHOE € ITOM TPO3HON CTUXUEH.

IIpoTuBOMOXKAPHOE BOAOCHAOKEHUE — KOMNAEKC COOPYHCEHUU, C NOMOUBIO
KOMOpbIX 0becneuusaemcs nooaya 600bl K MeCmy noxcapd, — 3TO JHIb TPUKIaTHas
WHKEHEpHAas JAMCIUIUIMHA, OTIOYKOBABIIASCSA OT HAyKH, Ha3BaHUE KOTOPOU eudpasnu-
Ka. 3HaHWE 3TOW HayKH O0O0s3aTEeNbHO JJIi MHXKEHEpa MPOTHBOIOKAPHOM TEXHUKU H
0€30MacHOCTH.

I'uapasauka (ot hydor — Boma u aulos — TpyOka) — Hayka o 3akonax osudice-
HUSL U PABHOBECUS HCUOKOCMENU, A MAKIHCe CNOCoOax NPULONCEHU IMUX 3AKOHO8 K pe-
WeHUI0 3a0ay UHHCEHEPHOU NPAKMUKU.

['MapaBnuka OOBIYHO TOMAPA3NENSAETCS HAa JIBE YACTU: TEOPETHUYECKHUE OCHOBBI
TUIPABJINKY, TJI€ U3JIaratoTCsl BaKHEHIIINE MOJT0XKEHHS yUYEeHUSI O PAaBHOBECHH U JIBIKE-
HUU JKUJKOCTEH, U MPAKTUYECKYIO THAPABIUKY, UCIOJIB3YIOIIYIO 3TH MOJIOKEHUS IS
peIlIeHUs] YACTHBIX BOMPOCOB UHKEHEPHOM MPAKTUKH.

[IpakTrueckasi TUIpaBIMKa U3y4aeT TeUeHUue no Tpydam (TuapaBirka Tpyoonpo-
BOJIOB), TEUEHUE B KaHajaxX M pekax (FUApaBIIMKa OTKPBITHIX PYycCell), UCTEUEHUE HKH/]I-
KOCTH U3 OTBEPCTHUS U Y€pe3 BOJOCIIMBDI, IBUKEHUE B MOPUCTHIX cpenax (puiabTpanus),
B3aMMOJIEUCTBUE NOTOKAa M TBEPAOrO NperpaxacHus (ruapaBiuka coopyxeHuil). K
MPaKTUYECKON THIPABIMKE OTHOCUTCS M MPOTUBOMOKAPHOE BOJOCHAOKEHUE.

Taxum oOpa3om, Kpyr BOIIPOCOB, U3y4aeMbIX THIIPABIMKOW, BeCbMa OOLIUPEH U
3aKOHBI TUJIPABINKY B TOW WM MHOM Mepe MPAKTUYECKU HAXOAST MPUMEHEHHE BO BCEX
00JacTsIX MHKEHEPHOH AesTeNbHOCTH. VcTopus ke pa3BUTHS THIPABIUKH KaK HAyKH
MHTEpECHa U HAMOJHEHa APAaMaTUYECKUMH COOBITUSMH.
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Tak, HEKOTOpbIE MPUHIUIIEI euopocmamuky (pasaena THAPOMEXaHUKH, B KOTO-
POM M3YYaroTCsl paBHOBECHE >KUIKOCTH M BO3JICHCTBUE MOKOSAIICHCS KUIKOCTH Ha TI0-
I'PY>KEHHOE B Hee TeJI0) ObUIN ellle YCTaHOBJEeHb Apxumenom (ok. 287—212 1o H. 3.)
— JIPEBHETPEUYECCKUM YUCHBIM, MATEMATHKOM M MEXaHUKOM. Apxume] chopMyIupoBal
OCHOBHBIE TOJIOKEHUS THIPOCTATUKH, B TOM YMCJIC 3HAMEHHUTHIN 3aKOH, HA3BaHHBIN €T
uMeHeM. Apxume]; 300pes BOAOMOBEMHBI MEXaHU3M, TaK Ha3bIBaEMbIN apXHUME0B
BUHT, SIBUBIIMICS MPOOOPa30M KOpaOEIbHBIX, & TAKKE BO3IYIIHBIX BUHTOB.

BosaukHOBeHUE cudpoournamuxu (pasaena THIPOMEXaHWKH, B KOTOPOM H3yda-
I0TCS IBIDKCHUE HEC)KUMAEMBIX JKHJIKOCTEH U B3aUMOJICHCTBUE MX C TBEPIBIMH TEIIAMU)
TaK)K€ OTHOCHTCS] K aHTUIYHOMY TIEPHOTY.

Tembl noki1a10B U pedepaTos

[E—

. Hayka runpasnuka.
. CBo¥icTBa )KUJIKOCTH U ra3oB.
. 'mppocrartuka.

W N

Bonpocs! Aj1s1 CAaMOKOHTPOJISA

Uto u3yvaeT HayKa rujpaBiuKa?

Ha kakue aBe yactu oHa nojapaszaensiercs?

Urto Ha3bpIBaeTCs MPOTUBOMOKAPHBIM BOIOCHAOKEHUEM?

[Ipu Kakux yCIOBUSIX B TUAPABIMKA TPUMEHUMbI METObl MATEMAaTUYECKOTO aHAJIU-

3a?

Ha3BaTh OCHOBHBIEC OTJINYUS KUJIKOCTH OT ra3000pa3HOro Tena?

Kakue nmokasaTenu ucnoib3yroTCs 11 XapaKTePUCTUKH KUIKOCTH?

UTo Ha3bIBAETCS INIOTHOCTHIO, €IMHULIBI €€ U3MEPEHUS?

KakuMu TepMOIMHAMHYECKMMHU MapaMeTpaMu COCTOSIHUS OMPEACNSeTCsl IIO0T-

HOCTB?

9. Uto Ha3bIBAE€TCS yIEIbHBIM BECOM, €UHULIBI €M0 U3MEPEHUS?

10. Yto Ha3pIBaeTCA COKUMAEMOCTHIO, KAKUM KOA(D(PUITMEHTOM OHA XapaKTEPHU3yeTCs?

11. Kakas BenuunHa oopaTHasi KO3(pPHUIMEHTY CXKaTusl, €IUHULBI €€ U3MEPEHUS?

12. Kakum k03 HUIIMEHTOM XapakTEepU3yeTCs TEMIIEpaTypHOE PACIIMPEHUE >KHUIIKO-
ctu?

13. Yto HaA3BIBAaeTCS BI3KOCTHIO KUIKOCTH?

14. Uto Ha3bIBaeTCs KacaTeIbHBIM HaIpsKeHUEM (3akoH Tpenus: HeroToHa)?

15. YpaHenus k032G OUITMEHTOB TUHAMUYECKON U KHUHEMATHUYE€CKON BSI3KOCTH.

16.Ha xakue rpymmsl JelsSTCS BHEIIHUE CUJIBI, IEUCTBYIONIME HA JAHHBIA 00BEM KU-
KOCTH?

17.Kakne cuiibl Ha3bIBAalOTCS MaCCOBBIMU?

18.Kakue cuibl Ha3pIBalOTCSI 00bEMHBIMU?

19.Kakue cuibl Ha3bIBaIOTCS MOBEPXHOCTHBIMU?

S

© =W

20.YTo n3yyaer ruipocTaTuka’?
21.Kakoe naBieHue Ha3bIBA€TCA TUAPOCTATUYECKUM?
22.1lepBO€ CBOMCTBO r'UIPOCTATUYECKOTO TABICHUS.



23.BTopoe CBOMCTBO FMAPOCTATHYECKOTO JJABJICHHUS.

Cnucok peKoMeHyeMoi JTuTepaTypbl
[Tpu n3ydeHnn TaHHOW TEMBI HCIIOJIB3YHTE CIACAYIOIIYIO JIUTEPATYypY:
ocHoBHas [1, 2].

Tema 2. OcHoBbI TUAPOAUHAMUKHN. KpuTepun ruipoaiMHAMM4YECKOro mojao0-
ous

Heab: n3yunth aOCONMIOTHBIM M OTHOCUTEIBHBIA TOKOHW KUIKUX cpen, mudde-
PEHLIHUAIIBHOE YPAaBHEHUE PABHOBECUS KUIKOCTH, OCHOBHOE YPaBHEHUE TMAPOCTATHKH,
3akoH [lackana. HaydunTscs cTpOUTB 3MIOPBI THAPOCTATUYECKOrO AaBiieHUs. HayuuTscs
IIPUMEHSTh OCHOBHOE YPAaBHEHHE THAPOCTATHKM K PELICHUI0 NPAaKTHYECKUX 3aaad.
MN3yunTh BBl TaBICHUM, TABICHUE KUIKOCTH HA INIOCKHE CTEHKH, JABJICHHUE JKHUJIKO-
CTHU Ha KPUBOJIMHEWHBIE CTEHKHU, 3aKOH ApXuMea.

YuyeOHbIE BONIPOCHI:
1. OcHOBHBIE OHATHA THAPOTA30AMHAMUKHI
2. IudbdepennnanbHoe ypaBHEHHE IBUKEHUSI UJ1€aTTbHOM JKUIKOCTH.
3. YpaBHenue bepHymm a1 uaeaibHOM KUJIKOCTH
4. YpaBHeHHE HEpa3phIBHOCTH (CIUIOLUIHOCTH) ABUXKEHUS. YPaBHEHHE IOCTOSHCTBA
pacxona
MeToanyeckue peKOMEeHAAlUH 110 U3YYEeHHI0 TeMbl

[Ipu m3ydeHun TemMbl HEOOXOIUMO OOpaTUTh BHUMAHHUE HA MOAXOMBI K BBIBOIY
nuddepeHIMaTbHBIX YPaBHEHUI PaBHOBECHUS JKUAKOCTH. M3yunTh reoMeTpudeckuii u
DHEPreTUYECKUM CMBICI OCHOBHOI'O YPAaBHEHUS TMIPOCTATUKH, XapPaKTEPUCTHUKY BXO-
JIUX B HEro wieHoB. ClielyeT pacCMOTPETh OCHOBHBIE METO/bl PELICHHS MPAKTUYE-
CKMX 3aJa4 C HMCIOJIb30BAHMEM OCHOBHOTO 3aKOHA TMIPOCTAaTUKH, pacyeT AAaBJICHUSA
JKAJKOCTH Ha JTHMILIE aIlllapara, pacdyeT THAPOCTaTUYECKOro npecca. M3yunTs ananuTu-
YyecKuid U rpaduyuecKuii METOJIbl pacueTa JNaBJICHUS JKUJIKOCTH HA CTEHKU U MpPUMEHE-
HUE 3TUX METOAUK K PEIICHUIO KOHKPETHBIX 3a/1a4.

Tembl 10KJI210B U pedepaToB

1. 'mapocTaTyeckoe JaBjieHUE U €ro CBOMCTBA.

3. OcHOBHOE ypaBHEHHE rMAPOCTATUKU. 3aKoH [lackans, ucrnoyib30BaHUE €ro B OXKap-
HOM TEXHUKE.

4. AGCONIOTHBIN M OTHOCUTEIIbHBIN TTOKOM (PAaBHOBECHE) KUIAKUX CPEI.

S. Bunsl naBieHuu.

Bonpocs! Aj1s1 cCaMOKOHTPOJISA
24.Yt0 n3y4aeT HayKa ruJipaBiuKa?

25.Ha kakue B 4aCTH OHA noApasjaesnsercs?
26.YT0 Ha3bIBaeTCs MPOTUBOMOKAPHBIM BOJIOCHAOKEHHEM?



27.11pu KakuX yCJIOBHSIX B TMJIPABIMKNA NPUMEHUMbI METO/Ibl MATEMATHUYECKOTO aHAJIM-
3a?

28.Ha3BaTh OCHOBHBIC OTJIMYMS KUIKOCTH OT Tra3000pa3HOTO Tea’?

29.Kakue nmokasaTeiau UCTOJIb3YIOTCS I XapaKTEPUCTUKH KUIKOCTH?

30.4Yto Ha3pIBaeTCs MIOTHOCTHIO, EAUHUIIBI €€ U3MEPECHUS?

31.KakumMu TEepMOJIMHAMHUYECKUMHU TApAMETPAMHU COCTOSIHUSI OMPEACNSETCsS IIOT-
HOCTB?

32.YT10 Ha3bIBaeTCA YJEJIbHBIM BECOM, €IUHUIIBI €0 U3MEPEHUSI?

33. Yto Ha3bIBaETCs CKUMAEMOCTbIO, KAKUM KOA(PPUIIMEHTOM OHA XapaKTepu3yeTcs?

34. Kakas BennuuHa oOpaTHast KOdQOHUIMEHTY CxKATUS, CAUHUIIB e€ U3MEPEHUS?

35. KakuMm k03 UIIMEHTOM XapakTEepPU3yeTCs TEeMIIepaTypHOE PACIIMPEHUE >KHUIIKO-
ctu?

36. Uto HaA3BIBAeTCS BI3KOCTHIO JKUIKOCTH?

37. Yro Ha3bIBaeTCA KacaTeJbHbIM HallpshKEHUEM (3aKoH TpeHust HproToHa)?

38.Ha xakue rpynmsl JeisSTCS BHEIIHUE CHUJIBI, IEUCTBYIONIME HA JAHHBIA 00BEM KU-
KOCTHU?

39.Kakne cuJibl Ha3hIBAalOTCS MaCCOBBIMU?

40.Kakue cuibl Ha3bIBaIOTCSI 00BEMHBIMU?

41.Kakue cuiibl Ha3bIBAIOTCS IOBEPXHOCTHBIMU?

42.Yto uzyyaet ruipocraTuka’?

43.Kakoe naBieHue Ha3bIBaeTCsA TUAPOCTATUYECKUM ?

44.TlepBo€ CBOMCTBO THIPOCTATUYECKOTO AaBICHUS.

45.BTopoe CBOMCTBO TMIPOCTATUYECKOTO IABICHUS.

46.Iuddepennuanprple ypaBHEHHUs paBHOBeCHs Dilepa.

47.0CHOBHOE YpaBHEHUE THAPOCTATHKU: €r0 TEOMETPUUECKUUW U SHEPreTUUYECKUI
CMBICII.

48.3axon Ilackais.

49 .Kak 3akoH Ilackans npuMeHAeTCs B OKapHON TEXHUKE?

50.AGCOIFOTHBIN TOKOH KUIKUX CPEI.

51.0OTHOCUTENBHBIN MOKOM KUJIKUX CPE/I.

52.Ha3BaTb BUIBI 1aBJICHUS.

53.Haueptuth quarpaMmy J1aBJICHHUI.

54 HauepTtuTh cXeMmy arrmapara C Mbe30METPOM, €CJIM JaBJICHHME Ha CBOOOJHYIO IO-
BEPXHOCTD KHUIKOCTH O0JIbIIIE aTMOC(HEPHOTO.

55.Yr10 Ha3bIBaeTCS BAKYyMOM?

Cnmcok pekoMeH1yeMoil JTUTepaTyphbl

[Ipu u3yyeHnn JaHHOW TEMBI UCIIOJIB3YUTE CIECAYIOLIYIO JINTEPATYPY:
ocHOBHai [1, 2], nononuurenbHas [1].
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Tema 3. Pe:xuMbl IBMIKEeHUS JKUIKOCTE

Hean: u3yunts o0lllee YpaBHEHHE SHEPTUU B MHTETpaIbHOU U AuddepeHuaib-
HOM opmMax, MPUMEHEHUE 3aKOHA UMITYJIbCA U 3aKOHA MOMEHTA UMITYJIbCa B THAPABIIU-
K€, OINpeesIeHne CUIIbl, IEUCTBYIOLIEH Ha cCTeHKU Au(dy30pa U KOHPY30pa, UCHOIIb30-
BaHUE ypaBHEHUs1 bepHynu A peneHus 3aa4 noxapHoi MpakTUKH.

Y4eOHbIe BONPOCHI:
1. IuddepenunanbHoe ypaBHEHUE IBIKEHUS pealbHbIX kuakocteit HaBbe-CTokca
2. YpaBHeHue bepHymm 115 peanbHbIX KUAJIKOCTEH

MeToauueckune PEKOMECHIAIUMA 110 H3YICHUIO TEMbI

B nanHoli TeMe HE0OX0MMO OOpaTUTh BHUMAHHUE HA XapaKTEPUCTUKY BEJINYMH,
BXOJSIIIMX B COCTaB OOLLIEr0 ypaBHEHUs SHEPruM, 3HATh MHTErpaibHyI0 U nuddepen-
UanbHy0 (opMy ypaBHEHHA. V3yuuTh MOHATUS KOJIMYECTBA ABM)KEHHUS U MOMEHTA
KOJIMYECTBA JIBIXKEHUS, OOIYyI0 METOAMKY PELIEHUS 33/1a4 C UCIOJIb30BaHUEM YypaBHE-
Hus bepryim.

Tembl noki1aa0B U pedepaTos
1. Ob1iee ypaBHEHUE SHEPTUU B UHTETpasIbHOM 1 quddepeHmransHoi Gopmax.
2. [IpumeHeHne 3aKOHa UMITYJIbCa U 3aKOHA MOMEHTA UMITYJIbCa B THIPABIIHKE.
3. Pacuer cunbl, geicTByromume Ha cTeHKU auddy3opa u KoHPy30pa.
4. Vcnonp3oBaHue ypaBHEHUs bepHyun U1 peleHus 3a1a4d N0KapHOM MPaKTUKH.

Bonpocsl 1j11 caMOKOHTPOJISA

56.Kaxk HarnpaBieHO rupOoCTaTUYECKOE TABICHHUE HA MIIOCKYIO CTEHKY?

57.Yemy paBHa cuja TUIPOCTATUYECKOTO JABJIEHUS Ha TJIOCKYI0 QUrypy?

58.Cxema naByieHUs Ha TJIOCKYIO CTEHKY.

59.11oka3aTh Ha CXeM€e LIEHTP TAKECTU U LIEHTP JaBJICHUSA?

60.YpaBHeHUE ONpeeeHus [IEHTPa 1aBICHUSI.

61.YpaBHenue onpeseneHus riryOuHbI OTPY>KEHUS HEHTPa AaBJICHUS?

62.YTo Ha3bIBaeTCS MIOPOI?

63.Kaxkast popmyia J1€XKUT B OCHOBAHHUH ITOCTPOCHHUSI SITFOPHI?

64.1TocTpouTs 3MIOPY THIPABIMYECKOTO JABJICHHS Ha BEPTHKAIBHYIO INIOCKYIO CTEHKY?

65.ITocTpoutsb 3MIOpYy TUAPABIMYECKOTO JABICHHUS HA IUIOCKYIO CTEHKY MOJI YIJIOM K
TOPU3OHTAIN?

66.HauepTuth cxemy AaBi€HUS )KUIKOCTH Ha KPUBOJUHEHHYIO TOBEPXHOCTb.

67.Yemy paBHa 3ieMeHTapHas CUJia U30bITOYHOTO THAPOCTATUYECKOTO J1aBJICHUS?

68.Kakoe Tes10 Ha3bpIBAeTCS TEJIOM JaBICHUS?

69.Uemy paBHa BepTUKAJIbHASI COCTABIISIONIAS CUJIBI TABJICHUS KUAKOCTH HA KPUBOJIU-
HEWHYIO CTEHKY?

70.YeMy paBHA pe3yJbTUPYIOIIAs CUila AaBICHUA?
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71.HauepTuTh cXeMy € yKa3aHHEM CHUJI, JEHUCTBYIOLIMX HA MOTPYKEHHOE B KUIKOCTh
TEJIO.

72.3akoH Apxumena.

73.MaremaTtuueckoe BhIpak€HUE 3aKoHa Apxumena?

74.Kak BIHSIET COOTHOIIEHUE BECA TEJIA U APXUMEIOBOM CHJIBI Ha TEJIO MOrPYKEHHOE B
JKUJIKOCTE?

1. B kakux oTpacisix 3KOHOMHMKHU IIPOBOJAT PACUETHI NABJICHHUS )KUKOCTH Ha IJIOCKUE U
KPUBOJMHENHBIE CTEHKHU?
2. [IpakTHU€eCcKO€ MPUMEHEHHUE 3aKOHOB T'MIPOCTATUKH B TIOKAPHOM JIETIE.

Cnucoxk peKoMeHyeMOoM JTuTepaTypbl
[Ipu n3ydeHnn TaHHOW TEMbI HCIIOJIB3YHTE CIAEAYIONIYIO JIUTEPATYypY:
ocHOBHas [ 1, 2], nonoauutenbHas [1].

Tema 4. UcTrevyeHue ;KUAKOCTEN Yyepe3 OTBEPCTHA U HACAAKHU

Heab: u3yuutsb: onbIT Pelinonbaca. Kpurepuii PeitHonbaca. Pesxxumbl JBUKEHUS.
JlamunapHoe U TypOyJIE€HTHOE JIBH)KEHHUE KUJIKOCTeH. OCOOEHHOCTH JIBMYKEHUS JKHUJIKO-
CTel MpH pa3HbIX pekuMax. TypOyJIeHTHOCTh, €€ CTATUCTUUECKHE XapaKTEPUCTHKHU.

Y4eOHbIe BOIIPOCHI:

1. OnriT Peiinonbaca
2. OCoOEHHOCTH ABUKEHUSI )KUIKOCTH TIPH PAa3TMIHBIX PEKUMAX
3. TypOyJIeHTHOCTbh, €€ CTATUCTHYECKHUE XapaKTEPUCTUKH

MeToauveckue peKOMEHAALMH M0 U3YYCHUIO TeMbI

[To Teme HEOOXOAMMO HM3YUUTH CYIIHOCTHh SKCIEPUMEHTAIBHBIX HCCIICIOBAHUMA
PeliHOnb/ICa 110 U3YYEHUIO PEKUMOB JIBUKCHHS KUAKOCTEM, 3HATh CTPYKTYpPY MOTOKA
IIPY IBVKECHUU XKUAKOCTEN B Pa3HbIX pexumax. Hayuntscs pemars 3a1aun 1o onpeje-
JICHUIO PEKUMOB JIBMXKEHUS KHJIKOCTEH B TpyOaX M PyKaBHBIX JUHUSAX. 3HATH MOJEIb
JJAMUHAPHOTO U TYpOYJEHTHOTO MOTOKA U OCHOBHBIE CTATUCTHUYECKUE XapPaKTEPUCTUKU
TypOyJieHTHOrO JBKeHus. CieayeT oOpaTuTh BHUMaHUE Ha HEOOXOAMMOCTh pacuera
SKBUBAJICHTHOTO IMAMETPA B CIIy4yae JABMKCHHS KMAKOCTEN Yepe3 KaHAJIbl HEKPYIJIOTO
CEYEHUS.

Tembl nok1210B ¥ pedepaToB
1.YpaBuenune bepnyinm nis peanbHON KUAKOCTH.
2.0nbIT PeliHonbaca, kpurepuil Pelinonbaca.

Bonpocs! Aj1s1 CAaMOKOHTPOJISA
1. Kakas »KuaKOCTb Ha3bIBAE€TCS pEAIbHON?
2. B pe3ynbTaTe 4ero BO3HUKAIOT KAacaTelbHbIC HAMPSIKEHUS ?
3.YTO NpOUCXOAUT C SHEPTUEHN peaTbHON ABUKYIIECUCS KUJIKOCTH?
4. Teopemsl ogo0wUsI.
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5. IIpeobpazoBanne mudepeHNHATbHBIX YPaBHEHUN IBWKEHUS PEAThbHOU KUIKOCTH
HaBbe-CTokca MeTo1aMu TEOpHUH MOJ00uS.

6.Kputepuii PeitHonbica, ero GpyU3HYECKHil CMBICI.

7.Kputepuit Ditepa, ero Gu3n4ecKuii CMbICII.

8. Kputepuit ®pyna, ero Gpu3n4ecKuii CMbICII.

9.Kpurepuii roOMOXpOHHOCTH, €T0 (PU3UUYECKHUI CMBICIT

10.06006111€HHOE KpUTEpUATILHOE YPaBHEHHUE TUIPOAMHAMUKH.

11. BeiBoa ypaBHeHUsI bepHYIIU 71 peaibHOM KUJKOCTH.

12.KoadpurmeHT HepaBHOMEPHOCTH PACIIPEACIICHUS] CKOPOCTEH O, €T0 3HAYCHHUSI.
13.YcnoBust npumeHeHus ypaBHeHus1 bepHym.

14. I'eomeTpuyeckuii cMbIC ypaBHEeHUST bepHyuin.

15.9HepreTrdeckuii CMbICI ypaBHEHUsI bepHyIn.

16.I'padpuueckoe n3odpaxxenue ypasuenus bepnymiu.

Pexomenayemas jiureparypa
[Ipu n3ydyeHnn 1aHHON TEMBI UCTIOIB3YHTE CIEIYIOUIYIO JINTEPATYypy:
ocHOBHas [1, 2], nononuurtenbHas [1].

Tema S. I'mapaBianyeckre cONpoOTHBJIEHUS M NMOTepu Hamopa. I'mapasianye-
CKMil pacueT TPyOONIpOBOI0OB

Hean: uzyunts auddepenuuanbibie ypaBHenus Haswe-Crokca. ['mapaBnuue-
ckoe MojenupoBanue. Teopembl momobus. IlpeoGpaszoBanue auddepeHImaIbHbIX
ypaBHeHuii HaBbe-CTokca meTogamu Teopuu noaoous. O6001eHHoe (KpUTepruaabHOE)
ypaBHEHUE TUJIPOJIMHAMUKH. Y paBHEHUE bepHyIH 715l peaibHOM KUAKOCTH.

Y4eOHbIe BOIIPOCHI:
1. OcHOBHBIE IOHSTHS TUIPOJIMHAMUKH.
2. YpaBHEHHE HEPA3PHIBHOCTH.
3. Moaenb uaeanbHOM (HEBSI3KOM) JKUIKOCTH.
4. YpaBHenue bepHyinu 1715 uaeanbHON KUJKOCTH.

MeToauyeckue peKOMeHAAINH 10 U3yYeHHIO TeMBbI

[Tpu mM3ydeHnn TeMbl HEOOXOAMMO YSICHUTH CYINTHOCTH TCOPHH IOAOOUS U IMPH-
MEHEHHE METOJIOB TOI00MS U TeopeM moaodbms K npeoOpazoBanuio nudQepeHmaib-
HBIX YPaBHEGHHUH C IIEJbI0 NMPUBEICHHUS MX K MPOCTOH KPUTEPHATBHOW 3aBUCHUMOCTH.
Heo6xoauMo u3y4nuTh (QU3HYECKUI CMBICT KPUTEPUEB MIPOAMHAMUYECKOTO TOI00MS
Y IPUMEHEHHS KPUTEPHUATIBHOTO YPABHEHHS K PA3IMYHBIM YaCTHBIM CIIy4asiM. Y ICHUTb
OTJIMYHUE 3alUCH YPaBHEHUS BepHYIUTH I UACadbHBIX U PEATbHBIX (BSI3KHX) KHUIKO-
CTEH.

Tembl noki1a10B U pedepaToB
1. Pe>XxuMBI IBMKEHUS JKUIIKOCTH.
2. YdeHble, 3aHUMAIOIIUECS U3YYCHUEM 3aKOHOB JIBHXKCHUS dKUJKOCTH.
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Bonpocsl 111 caMOKOHTPOJISA

UYTo n3y4yaeT ruApoJMHaMUKON?

Ha3BaTp BUJIbI IBM>KEHUS KHJIKOCTH.

Kakoe 1BH>XeHHE HAa3bIBAETCS YCTAHOBUBILIEMCS?

Kakoe 1BH>KeHHE HAa3bIBAETCSl HEYCTAHOBHUBILIEMCS?

UYTto Ha3bIBAETCS MOTOKOM KUJIKOCTH?

Kakoli moTok Ha3bIBaeTcsi Oe3HAMOPHBIM?

Kakoli moTok Ha3pIBacTCS HAIOPHBIM?

UTo Ha3bIBACTCS TUAPABIMYECKON CTPYEM?

9. Yto Ha3bIBAETCS KUBBIM CEYEHHEM NOTOKA?

10.Y10 Ha3pIBa€TCd CMOYEHHBIM EPUMETPOM?

11.Y10 Ha3pIBaeTCS TMAPABINYECKUM PATNYCOM?

12.Y10 Ha3bIBaeTCA CpeAHEN CKOPOCTHIO TOTOKA?

13.]IBa BUJ1a yCTAHOBUBIIETOCS ABUKEHUS KUIKOCTH.

14.Kakoe nBu>XeHUE HA3bIBAETCS PAaBHOMEPHBIM?

15.Kakoe nBuxeHue Ha3bIBAE€TCS HEPABHOMEPHBIM?

16.YpaBHEHHE TOCTOSIHCTBA PACX0Aa.

17.YpaBHEeHHE HEPA3PBIBHOCTH MOTOKA.

18.BriBecTu nuddepenmanbHoe ypaBHEHUE IBUKEHUS HI€aIbHON KUIKOCTH.

19.YTo no3BOJSAIOT ONPEIENUTh YpaBHEHUS Ditepa?

20.BbiBecTH ypaBHEHHE bepHyuM Al yCTAaHOBUBILETOCA NIBUKEHUS HICATbHOMN
KUJKOCTH.

21.®u3nueckuil CMbICT ypaBHEeHU bepHyum.

i A

Pexomenayemas jiureparypa
[Ipu n3ydyeHnn JaHHOUN TEMBI UCIIOJIB3YUTE CIAEAYIOUIYIO JIUTEPATYPY:
ocHoBHas [1, 2, 3].

Tema 6. I'uapaBinyeckue cTpyu

Iesapb: M3y4nuTh OAHOMEPHYIO MOJEIb PEaJbHBIX ITOTOKOB. Buabl ruapasinye-
ckux cornportusieHuil. [lorepu Hamopa o anuHe TpyOoonpoBoaa. Pexxumel TpeHUs KuI-
KOCTeM, pacueT kKoaduimeHTa BHEITHEro TpeHus. MecTtHble conpotuieHus. [lorepu
HAIlOpa B PYKAaBHBIX JIMHUAX. TE€OPETHUECKUE U DKCIIEPUMEHTAIBHBIE METOBI OIIPEIe-
JIEHUs NOTEph Hamopa. BiausHue peXuMOB JBHXKEHHUS KUAKOCTH Ha IOTEPU HAIopa.
I'mapasnnueckuii pacuer TpybonpoBooB. Knaccudukanus TpyOonpoBo10B, OCHOBHBIE
pacueTHble popMyJibl. PacueT razonpoBo1oB IpHU MaIbIX U OOJIBLIMX MEpenaaax gaBiie-
HUH.

Hcteuenne xxunkocty yepes orBepctusd. Knaccudukanus orsepctuil. Koadou-
LIMEHTBl CXKATHsI CTPYH, CKOPOCTH M pacxona. VcreueHne XKUIKOCTU 4epe3 HACaIKU.
HcTedenune XuaKOCTH Yepe3 KOpOoTKUe TpyOompoBoabl. Tumnsl HacankoB. OcCOOEHHOCTH
VICTEUCHHUSI J)KUIKOCTEN Yepe3 HACAAKU PAa3IMYHbIX TUIIOB. Pacuer ckopoctn n pacxona
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IpU UCTEUEHUU. MEeTOIbl SKCIIEPUMEHTAILHOTO OMpeesieHusI K03(PPHUIIMEHTOB, Xapak-
TEPU3YIOUIUX UCTEYEHUE KUAKOCTEU. VcTeueHne )KUAKOCTH IPU NEPEMEHHOM YPOBHE.
OnopoKHEHUE PE3EPBYaPOB.

Knaccudukanus crpyil. PacueT BepTHKaNbHBIX M HAKJIOHHBIX CTpYyH. Peakius
CTpyHU. Y CTOMYUBOCTh BOJISIHBIX MOXKAPHBIX CTpyH. PaciblieHHbIE CTPYH U CIIOCOOBI UX
MOJTYYEHHS.

HeycranoBuBieecs 1BUKEHUE KUAKOCTU. Y paBHEHUE bepHyiun s HEyCTaHO-
BUBIIIETOCs ABIWKEeHUS. ['uapaBaudyeckuii yaap B TpyoonpoBoaax. daza ynapa. I[Ipsmoii
u "HenpsiMoil yaap. CriocoObl yMEHbILIEHUS AABIICHUS IPU THIPABIMYECKOM YyIape.

Y4eOHbIe BONIPOCHI:
1. [ToTepu Hamopa B TpyOOMIpoBOAaX
2. Ilotepu Hamopa B pyKaBHBIX JIMHUSX
3. 'uapaBnuyeckuit pacyeT TpyOOIpOBOIOB

MeToanyecKkue peKOMeHAANMHI M0 H3YYeHU 0 TeMbI

[Mpu w3ydeHHH TeMbl HEOOXOIWMO BBISCHUTH METOIHMKH OIPENEICHUS MOTEPh
Hamopa B TpyOOmpoBoJax, OCOOEHHOCTH €ro pacdera sl MOXKapHBIX pykaBoB. Pac-
CMOTpPETh (POPMYIIBI IJIsl pacyeTa THIPABINISCKUX CONMPOTUBICHUH AJIsl Pa3IMYHbIX TH-
TIOB TPYOOTIPOBOTHBIX CUCTEM.

OOpaTtuTh BHUMaHWE Ha OCOOCHHOCTH HMCTCUCHHS XHIKOCTEH Yepe3 HacaJKu
Pa3JIMYHBIX TUTIOB, METOJIbI pAacUeTa BEPTUKAIBLHBIX U HAKIIOHHBIX CTpYH. Meponpustus
10 CHIDKEHHIO TTOTEePh HAIlopa M METOJIbl YMEHBIICHUS JaBJICHUS IPU THAPABINYECKOM

yaape.

Tembl 10KJI210B U pedepaToB
1. Buabl ruipaBIu4ecKux CONPOTUBIICHUN.
2. IloTepu Hanopa B NOKAPHBIX PyKaBax.
6. KoaurmenTsr, xapakTepu3yromniye mpoIecchl HCTEUCHUS KUIKOCTEN.
7. ®aKTOPBHI, BIUAIONIME HA KAYECTBEHHBIC XapaKTEPUCTUKHU MTOXKAPHBIX CTPYH.
8. CrtocoObl MOTyueHUsl PACTIBUICHHBIX CTPYi.
9. 'mppaBnuyeckuid yaap: OCHOBHBIE ITOHATHSA, PACUET, UCIOJIb30BAHUE HA MPAKTHKE.
10. CriocoObl yMEHBIIIEHHSI 1aBJICHUSI IPY THAPABINYECKOM yiape.

Bonpocel 111 caMOKOHTPOJISA

Kakast ckopocTb Ha3bIBAa€TCSI KpUTUUECKON CKOPOCTHIO TCUECHHUSA?
Yucno Peltnonsaca.

3HadeHus yncaa PeiiHobIca Ipy JIAMHUHAPHOM PEKUME.
3nauenus uncina PeitHonbaca npu TypOyJIEeHTHOM peKUME.
Kakoil pexxuM ABUKEHUS KUAKOCTH HA3bIBAETCS JTAMUHAPHBIM?
VY cnoBus BOSHUKHOBEHUS JJAMUHAPHOIO PEXUMA ABUKEHUSA?
Kakoli pexuM ABMKEHUS KUAKOCTH HA3bIBACTCS TYpOyIEeHTHBIM?
VY cnoBUsA BOBHUKHOBEHUS TypOYJIEHTHOTO PEKUMA IBHKEHUS?
JIBa BU1a mOTEPH HAIOpA.

XN R D=
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10.®opmyna noTepH Haropa Mpu paBHOMEPHOM MOTOKE B TOPU3OHTANIbHOM TpyOe.

11. Meroa Teopun pa3MepHOCTEN U €ro MPUIOKEHUE K BBIBOLY OOMIMX (OpMyT s
ONpENEIICHUS TOTEPH HATIOPA.

12.0cHOBHOE ypaBHEHHE PABHOMEPHOTO ABUKEHHUS KUIAKOCTH.

13.®opmyna Ile3u.

14.Kak BIusieT peXuM JBUKEHHUS KUJKOCTH HA MOTEPU Haropa?

1. ®opMynsl s OnpeaeIIeHUs KacaTENbHbIX HANPSHKECHUIN?

2. @opMyabl Ji ONPEAECIEHUS MAKCUMAJIBHON U CPETHEN CKOPOCTH?

15.@opmyna ans onpeneneHus notepu Hamopa u popmyna [yazeiinsa-Crokca.

16.®opmyna Beiicbaxa.

17.9kcnepuMeHTalIbHOE OMpEEICHUE TOTEPh HAIOpa.

Pexomenayemas Jiureparypa
[Ipu u3yyeHnu JaHHOW TEMBI UCIIOJIB3YUTE CIECAYIOLYIO JINTEPATYPY:
ocHOBHas [ 1, 2, 3], nononHuTteabHas [1].

Tema 7. HacocHO-pykaBHbIE CHCTEMbI

[enb: n3yunTh KIaccuduKkainoo HacocoB. PaboTy Hacoca Ha ceTh. Bumbl Hacoc-
HO-PYKaBHBIX CHCTEM. PacuéT HaCOCHO-pYKaBHBIX CHUCTEM C PYYHBIMH CTBOJIAMHU.
Pacuér HacoCHO-pyKaBHBIX CHCTEM, OCYIIECTBISIONIME TEpPeKadyKy BOMABI. Pacuér
HACOCHO-PYKaBHBIX CHCTEM, 00ecreunBammX padoTy madeTHhIX cTBOJOB. Ompee-
JIeHHE Hamopa Ha Hacoce MpH 3a00pe BOJbI THIPO3IEBATOPHBIMU CUCTEMAMHU.

Y4eOHbIe BOPOCHI:
1.HacocHO-pykaBHbBIE CUCTEMBI, UX BUJIBI
2. Pacu€r HacOCHO-PYKaBHBIX CUCTEM C PYYHBIMHU CTBOJIAMH
3. [locnenoBarenbHas U napajjieibHas padoTa HACOCOB

MeToanyeckue peKOMEeHAAIUH 110 U3YYEeHHI0 TeMbl

[Tpu u3ydyeHun TeMbl HEOOXOUMO M3YyUYUTh OCHOBHBIEC 3a/1a4d THIPABIUYECKOTO
pacuéTa HaCOCHO-PYKABHBIX CHUCTEM. 3a/jauaMu SIBJISIETCS OMPECIICHUE HAopa Hacoca,
€CJIY 3aJJaHbl PACUYETHBIN PACXO]I BOJBI, a TAKXKE TUAMETP U JIJINHA PYKABHBIX JINHUU.

Yacto B NpaKkTUKE IOXKAPOTYLIEHHUS IPUMEHSAETCS CMEHICHHOE COEAUHEHUE
HACOCHO-PYKaBHOW CHCTEMBI, 00CCIIEUNBAIOIIEe MOJady HECKOJIBKUX CTBOJIOB, paboTa
KOTOPBIX 00€CTIEUNBACTCSI CAMOCTOSITEIIbHBIMUA Pa0OYMMH PYKABHBIMU JIMHUSIMH, TIO]I-
COCIMHEHHBIMH Y€PE3 PA3BETBICHUE K MArUCTPAIIbHON PYKaBHOM JIMHUM.

[Ipu cMeneHHOM COeIMHEHUH HAIOp B TOYKE A HA PYKaBHOM Pa3BETBIICHUU T10 1
— ol pabouel pyKkaBHOM JIMHUH, PABEH:

Ha= (n; Spit Seri ) Qi+ zi, M,
r71€: Spi- CONPOTUBIIEHHE OJHOTO HAOPHOTO pyKaBa JUIMHHON 20 M, (¢/11)*M;
nj- KOJIMYECTBO HAITOPHBIX PYKABOB B JINHUU;
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Seri- COIPOTUBIIEHHE CTBOJIA C JMAMETPOM Hacazka, (¢/1)°M;
Qi- pacxoa BOJBI JIJIst CTBOJIA C JUAMETPOM HacaJka, Ji/c;
Zi- pa3HOCTb BBICOT MEXK/IY PACIOJI0KEHUEM CTBOJIA U PYKABHBIM
Pa3BETBJICHUEM, M.
OnpenenvB HaMop Ha PyKaBHOM pa3BETBIEHUU MO 1 — O paboueil pykaBHOM JH-
HUU, PACCUUTHIBAEM PACXOJ BOJIbI MO JBYM paOOYUM PYKaBHBIM JTUHUSIM.
H, -z

—AL T /e
nS . +S

i~ pii cril

PaccunthiBaeM pacxoj BOJIbI B MATUCTPATLHON JTMHUH.
Qu=Qit Q2+ Qs, /¢
TpebyeMmsrii Harmop MoAEP)KUBAEMbIil HA HACOCE COCTABIISET
HHTp: nMSMQM2+ ZA+ hA+ HAi s M
rae: Sy- CONPOTUBIIEHUE OJHOTO MArMCTPAILHOTO pyKaBa [UIMHHOM 20 M, (¢/1)*M;
Ny~ KOJIMYECTBO PYKABOB MAarucTpajabHON JIMHUU;
ZA- PA3HOCTH BBICOT M@Ky PACIOJIOKEHHEM TPEXXOJOBOTO PYKaBHOTO
Pa3BETBJICHUS M HACOCA, M;
ha- motepu Hacoca B pa3BETBICHUH, M.
JIJ1si CHMMETPUYHBIX HACOCHO-PYKABHBIX CHCTEM, T.€ CUCTEM TJI€ MaruCTpabHbIC
U pabouue pyKaBHbIC JIMHUHM BKIIIOYAIOT OJMHAKOBOE KOJIMYECTBO PYKABOB OJHOTO
TuaMeTpa, AUaMeTphl HAacaJo0K CTBOJIOB PAaBHBI W TOJHSATHI HA OJHY U Ty K€ BBICOTY
OTHOCHUTEILHO OCH HAcoca, TO TpeOyeMbIil Harop Ha HACOCe OmpenemnseTcs mo Gopmyse
H,"=SQu*+z+hs,M
rae: Sc- COMPOTUBIICHUE PYKAaBHOM CHCTEMBI, (¢/11)°M;
Q — momava Hacoca, J1/c.
ConpoTHuBiIeHHE PYKaBHOW CUCTEMBI BBIUMCIISICTCS KaK

n,S n;S; +S.;
M "62 , (c/m)*m

S, =

€
r7ie: € — KOJIMYECTBO MaruCTpaibHBIX JTUHUI; O — KOJIMYECTBO PabOUMX JIMHUH.
Tembl no0Kk1210B M pedepaToB
1. OcHOBHBIE TapaMeTPhl HACOCOB
2. PacdeT HaCOCHOW YCTaHOBKH

Bonpocel 111 caMOKOHTPOJISA
1. Uto Ha3bIBaeTcs pabouei TOUKOH HACOCOB.
2. HazoBUTE OCHOBHBIE TApaMETPhI HACOCOB.
3. Kak onpenenuTh COMPOTUBIEHNUE CUCTEMBI PYKABHOM JTMHUMU.
4. Yto Takoe notpediasieMas MOITHOCTh Y Hacoca.
5. Yro Ha3bpIBaeTCs MOJa4€H HACOCA.

Pexomenayemas Jiurepartypa
[Ipu n3yyeHnn TaHHOW TEMBI UCITOJb3YUTE CIACIYIOUIYIO JUTEPATYPY:
ocHOBHas [1], nononnurensHas [1, 2, 3].
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Tema 8. IIporuBomO:kapHOe BOJOCHAOKEHHME IOCEJEHUI, TOPOACKUX OKPYrOB M
MPOMBIIIJICHHBIX 00bEKTOB.

L[CJ'IBZ HN3Y4YHUTb CUCTCMY BOI[OCHa6}KCHI/IH. Kommiekc HHXXCHCPHO-TCXHUYCCKHUX
COOpY)KCHPIﬁ, MMPCAHASHAYCHHBIX JJIsA 3a6opa BOJbI U3 IIPUPOAHBIX UCTOYHUKOB, IMOAb-
€Ma €€ Ha BLICOTY, OUUCTKHU (B ci1y4dac HCO6XO,Z[I/IMOCTI/I), XpaHCHUA 3aI11aCOB BOAbI U I10-
Jadn €€ K MECTaM HOTpC6J'ICHI/I}I.

YuyeOHbIE BONIPOCHI:
1. Kimaccudukanus cuctem BoJ0CHAOKEHUS
2. CxeMbl BOJOCHA0XKEHHUS TOPOJCKUX OKPYTOB
3. CxeMbl IPOTUBOIOXAPHOTO BOJAOCHAOKEHUS MTPOMBIIIJICHHBIX TPEANPUATUN U TTOCe-
JICHU

MeToauueckne PECKOMECHIAIINA 110 U3YICHUIO TEMbI

[Ipu u3ydyeHun Tembl HEOOXOJIMMO M3YYHTh CHCTEMbl BOAOCHAOXeHUs (BOJO-
poBojibl ). X KiaccupuuupyroTes o psaay Npu3HaKoB.

1. Ilo 6uody obcayscusaemozco 06vékma CUCTEMBI BOJIOCHAOKEHMS NENATCS Ha TO-
POACKHE, MTOCEIKOBBIE, TPOMBIIIJIEHHBIE, CEIbCKOXO035UCTBEHHBIE, KEIE3HOIOPOXK-
HBIE U TIp.
2. I1o cnocoby nooauu 600bl pa3nUUualOT HATIOPHBIE U CAMOTEYHBIC BOJOTIPOBOIBI.
Hamopaspie BOIONPOBOIBI- B HUX BOJAA M3 MCTOYHUKA K MOTPEOUTENO MOMA&TCs
HacoCaMM; CAaMOTEUHbBIE — BOJIa U3 BBICOKOPACIIOI0KEHHOT0 HCTOUYHHUKA MOIAETCS K
MOTPEOUTENIO0 CAMOTEKOM (TOPHBIE PANOHBI).
3. Ilo na3znauenuro CUCTEMBI BOJOCHAOKEHHMS TMOIPA3ICISIIOTCS HA XO3SHCTBEHHO-
MUTHEBBIE, MIPEAHA3HAUYCHHBIC ISl MOJA4Yl BOJbI HA XO3SIMICTBEHHBbIE U MUTHEBHIE
HYXKJIbI HACEJICHUS, MPOU3BOJACTBEHHBIC, CHAOXKAIOIINE BOJON TEXHOJIOTHYECKHE
MPOLIECCHl MPOU3BOCTB; MPOTUBOIOKAPHBIE, 00ECIEYNBAIOIIME MMOJAaYy BOJbI IS
TYIIEHUS [TOXKAPOB.

YacTto ycTpauBaioT 0ObeIUHEHHBIE CHCTEMBbl BOJOCHaOXeHus. B ropomax u
HACeJIEHHBIX MYHKTaX, KaK MpaBUJIO, YCTPaWBalOT OOBEAMHEHHBIE XO3SUCTBEHHO-
IIPOTUBOIOKapHbIE BOAONPOBOALL. M3 3THX k€ BOAONPOBOAOB BOJA MOAAETCSA HA IMPO-
MBIIIEHHbIE TPEANPUATHUS, €CIIU MOCIEHUE TOTPEOIISIIOT HE3HAYUTEILHOE KOJIMYECTBO
BOJIbI, WJIM TI0 YCJIOBHSIM TE€XHOJIOTHYECKOTO TpOoIiecca MPOU3BOJICTBA TpeOyeTcs Boaa
MUTHEBOTO KadecTBa. [Ipu OonpImmx pacxomax BOABI MPOMBIIUICHHBIE TPEITPUSTHUS
MOTYT UMETh CaMOCTOSITEIbHBIN BOJOMPOBOJA, O00ECIEUMBAIONINI HX XO3SICTBEHHO-
MUTHEBBIE, MPOU3BOJICTBEHHbIE W MPOTHUBOMOXKAPHBIE HYXJbl. Ha MOpOMBIIIIEHHBIX
NpEANUATUIX qarie BCEro yCTpauBaroTCA OT/ICJIbHbBIC XO034MCTBEHHO-
MPOTUBOINOKAPHBIM U MPOU3BOJCTBEHHBIM BOJOMPOBOMBI U PEXKE - OTIEIbHBIE MPOU3-
BOJICTBEHHO-TIPOTHUBOTIOKAPHBIN, X03IUCTBEHHO—TTUTHEBON MM OOBEAMHEHHBIA XO035IH-
CTBEHHO-IIPOU3BOACTBEHHO-IIPOTUBOIIOKAPHBII.

CoBmenieHue NpoOTUBOMNOKAPHOIO BOJAOMPOBOJA C XO3AWCTBEHHBIM, a HE C IIPOU3-
BOJICTBEHHBIM OOBSICHAETCA CAEAYIOIMMU MPUYNHAMHU:
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1. TlpousBoacTBEHHAss BOJOMPOBOAHAS CETh OOBIYHO OBIBAET Majo pPa3BETBIEH-
HOM, X03MCTBEHHAs] U MPOTUBOIOXKAPHAS CETH JIOJKHBI OXBaThIBAaTh BCE 00b-
€KThI [IPEATPUATHS;

2. Jlms MHOTHX TEXHOJIOTMYECKHUX MPOLECCOB BOJA MOMAETCS MO CTPOTO OIpeie-
JEHHBIM HAIIOPOM U PACXOJOM, YTO M3MEHUT HAIlOp MPU TYLICHUHU MOXKapa B
IIPOM3BOJACTBEHHO-IIPOTUBOIIOKAPHOM BOJIOIIPOBOJIE, 3TO MOXKET IIPUBECTU K
HapYILIEHUIO pexuMa paboThl MPOU3BOJCTBEHHBIX AIIapaTOB.

Tembl 1oKk1210B M pedepaToB
1. Knaccudukamnuio cucremM BOAOCHAOKCHUS.
2. CXeMbI TPOTHUBOIIOKAPHOT'O BOJAOCHAOKEHHUS IPOMBIIIIJICHHBIX ITPEATPUATHIA.
3. CxeMbl BOIOCHA0KEHUS TOPOIOB.

Bonpoce! 1151 caMOKOHTPOJIsA

1. Kak knaccupuiupyroTcst CHCTEMbI BOAOCHAOKEHUSI.

2. CxeMbl BOJOCHA0KEHHUS TOPOIOB.

3. CxeMbl IPOTUBOMOKAPHOT'O BOIOCHAOKEHHS TPOMBIIIJIEHHBIX TPEANPUSITHH.

4. CxeMbl TPOTHUBOMOKAPHOTO BOJAOCHAOKEHUS MaJIbIX HACETIEHHBIX MECT.

5. Yto Takoe 6€3BOI0NPOBOIHOE MPOTUBOIIOKAPHOE BOJOCHAOKEHHE.

6. PacckaxuTe METOJIMKY pacuéTa pacxojia BOJAbl Ha XO35HWCTBEHHO-TTUTHEBBIC,
MPOU3BOJICTBEHHBIE HYXIbl U JUISI LIeJIed MOXKApOTYIIEHUS HACEIEHHOrO IMyHKTa U
NpEANPUSATHUS.

Pexomenayemas Jiureparypa
[Ipu n3yyeHnn TaHHOW TEMBI UCITOJb3YUTE CIACAYIOIIYIO JUTEPATYPY:
ocHOBHas [1], nononxurensHas [1, 2, 3].

Tema 9. Pacxoasl BOAbI 1 HANIOPHI B HAPYKHBIX POTHBOIOKAPHBIX BOJONIPOBO-
Aax

I{enb: N3y4UTh pacuyeTHBIA PACXO BOJABI HA ITOKAPOTYILIECHHUE.

Y4eOHbIe BOPOCHI:
l. Pacuér pacxona BoJbl Ha X034MCTBEHHO MMUTHEBBIE U TPOU3BOACTBEHHBIE HYXIbI
2. Pacuér pacxona BOJbI IJIs LEJIEH NOKAPOTYIICHUS
Meroanuyeckue peKOMEHIALUH 10 H3YYEHUI0 TeMbl

[Tpn n3y4eHun TeMbl HEOOXOAMMO U3YUUTh OOLIHI PACUETHBIN pacxoi BOJAbI Ha
noxaporymienue. OH CKIIQJIBIBACTCS U3 HAPY)KHOTO PacXoia OT THIPaHTOB, BHYTPEHHE-
ro pacxoja OT TOKapHBIX KPaHOB M PacXo/ia OT CTAllMOHAPHBIX CIPUHKJIEPHBIX I
IPEHUYEPHBIX YCTAaHOBOK:

Qnom.: QH+QBH+QyCT-

[Ipn 0ObeTMHEHHOM BOJIOMPOBOJE ATOT PACXOJ JOJDKEH OBITH 00ecredeH ¢

y4ETOM HAHOOJBIIEro MOTPEOJICHUS HA IPYTHe HYXIbl HACEIEHHOTO IMYHKTA HIIH IMPO-
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MBIIIJICHHOTO MPEANPUATHS, HUCKIIOYas PacXOolbl Ha MOJUBKY TEPPUTOPUH, MpHUEMA
Jy1l1a, MBIThS TIOJIOB U MOMKY 000pyAOBaHHUS.

Pacxo0 600b1 na napyscnoe nosxcapomyuienue M KOIUYECTBO BO3MOXKHBIX OJ1-
HOBPEMEHHBIX MOXKAPOB OMPEIEISAIOT MO0 TAOJUIIAM B 3aBUCHMOCTH OT YHUCJIa JKUTENEH U
ATAXKHOCTH 3/1aHUI.

Pacxon Ha TylieHwe mokapa B JKWIIBIX paliOHaxX C OJHO- U JABYXATa)XXHOW 3a-
CTPOMKOM, BXOJASIIMX B COCTAB HACEJIEHHBIX ITYHKTOB C OOJBIIONW 3Ta)XKHOCTHIO 3a-
CTPOMKH, ONPEIEISAIOT OTAEIBHO- C YYETOM YHCICHHOCTH HACEJEHHUSI I3TUX PAallOHOB.
OOmmii pacxo yCTaHABIMBAIOT TIO0 YHCIICHHOCTH BCETO HACENICHUS, CYMMHUPYS IaHHbBIE
10 CMEIIAaHHOW 3aCTPOMKE.

Ilpu 30HHOM 6000CHAOICEHUY PACUETHBIN PACcX0] Ha HAPYKHOE MOXKAPOTYIIIe-
HUE ONPEAEISAIOT JJIs1 KAXKI0M 30HbI OTAEIBPHO B 3aBUCUMOCTH OT YMCJIA JKUTEJIEH B HEU.
Uucno oTHOBPEMEHHBIX MOKAPOB YCTAHABIUBAIOT MO TAOJIMIIE UCXOAs U3 OOIIeH Jrc-
JIECHHOCTH HACEJICHUS.

Pacuemnuiii pacxoo 600bl Ha HapyKHOE MOXKAPOTYIIECHUE Yepe3 TUAPAHTHI Ha
NPOMBIULIEHHOM NPeOnpUAmMuUY UlU CelbCKOX03AUCMEEHHOM KOMNIEKCe 3aBUCUT OT Ka-
TErOpPUM TOKAPHOW OIMACHOCTH MPOW3BOACTBA, CTENEHU OTHECTOMKOCTH 3JaHUM, UX
00bemMa U 0COOCHHOCTEW KOHCTPYKIIHH.

JIns moxkapoTylmieHus 3[0aHUM, pa3feieHHbIX HAa 4acTH NPOTHUBONOKAPHBIMU
CTEHAMHM WM UMEIOUIUX PA3JIUYHYK) KAaTErOPHUIO IOXKAPHOM OMACHOCTH, PacUETHBIN
pacxoj BOJIBI CIETYET MPUHUMATH 110 TOW YaCTH 3/IaHUM, TJIe OH HAMOOIBIIIHIA.

B Tabmmitax mpuBOASATCS HOPMBI pacxoja BOJLI B pacueTe Ha OJHWH TOXKap,
IIPUYEM YKCJIO OJHOBPEMEHHBIX IOKAPOB MPUHUMAECTCS B 3aBUCUMOCTH OT IUIOIIAJIA
TEPPUTOPUU MPEANPUATHUS: OJUH MOXKap- Npu miomaan 10 150 ra, npu Gosblieil mio-
a1~ 1Ba MoXapa.

[IpoaomKUTENBHOCT TYIIEHUS] MOXKApPOB NPU NOAAYE BOJBI OT THJIPAHTOB,
YCTAHOBJIEHHBIX HA HApPY>KHOM BOJOINPOBOJHON CETH, B COOTBETCTBUM C HOpMATUBAMU
coctaBnsger 3u; numib Jis 3aaHui [ u Il ctenenu orHecToMkocTH (C HECropaeMbIMU
CTEHAMHU, MEePEropoJIKaMu U YTEIUIUTENIeM MOKpPBITUS) C MPOU3BOJCTBOM KaTeropuit I u
/1 oHa cocraBisier 2 .

Tembl 10KJI210B U pedepaToB
2. 1. Pacuér pacxona BOJbl Ha XO35MCTBEHHO MUTHEBBIE U TPOU3BOICTBEHHBIE HYXK-
IbI.
2. Pacué€t pacxoaa BoAbI AJis 1eJIei MOKapOTYIIICHHUS.

Bonpoce! 111 caMOKOHTPOJIsA
1. Kak onpenensiercss pacxoA BOJIbl Ha HY bl TOKAPOTYILIEHUS.
2. Ha3oBuTe HOpMAaTUBHBIE JOKYMEHTHI, pErIaMEHTUPYIOUIEe TpeOOBaHUS IIO-
KapHOI 0€30MacHOCTH K HApYKHOMY IMPOTUBOIIOKaPHOMY BOJIOTIPOBO.LY.
3. Ha3oBuTe HOpMaTHUBHBIE AOKYMEHTHI, pEriIaMEHTHPYIOUINEe TpeOOBaHUS IIO-
’KapHOH 0€30I1aCHOCTU K BHYTPEHHEMY ITPOTUBONIOKAPHOMY BOJOIIPOBOY.
4. Yto Takoe 30HUPOBAaHUE BOJTOCHAOKEHUS.



19

Pexomenayemas Jiureparypa
[Tpu n3ydeHnn TaHHOW TEMBI UCIIOJIB3YHTE CIACAYIONIYIO JIUTEPaATYypY:
ocHoBHas [ 1, 2, 3], nononuutenbHas [1, 2].

Tema 10. O0ecneyenne HAXEKHOCTH PAdOTHI CHCTEM IMPOTHBOIOKAPHOTO BO/IO-
CHAOKeHUs

[ens: n3yunTh oOecTieueHre HAAC)KHOCTH PA0OTHI CUCTEM IPOTHUBOIIOXKAPHOTO
BofocHaOxeHus. [lonsTre HagexxkHOCTH cucTeMbl. ObecrnieueHne HaJAeKHOCTH PabOThI
BOAOBOJIOB. OOecreueHne HaJle’)KHOCTH paboThl BoJgomnpoBoAHOM cetu. Kiaccuduka-
MI0 ¥ Ha3HauYeHHE MOXKAPHBIX TUIpaHTOB. Kiaccudukanuio HACOCHBIX CTaHIUU.
Obecnieuenrie HaA&HKHOCTH paOOThl HACOCHBIX CcTaHIMi. Ha3HaueHwe HamopHO-
perynupyromux emkocteil. Heo6xoaqumoe BpeMsi TMKBUAAIIMN aBapuil Ha TPyOOIPOBO-
nax. TpeOoBaHus, NpeabsBIsIEMbIE K CUCTEMaM BOJAOCHA0XKEHUSI B OCOOBIX MPUPOTHBIX
U KIIMMaTUYECKUX YCIOBUSX.

Y4eOHbIe BOIPOCHI:
1. Obecnieuenne HaEKHOCTH PadOTHI BOJOBOJOB U BOAOIIPOBOAHON CETH
2. IoxapHbie THAPAHTHI U KOJIOHKH
3. Obecnieuenne HaaEKHOCTH pabOThl HACOCHBIX CTAHIIUI
4. HanopHO-perynmpyomnme EMKOCTA

MeToauueckune PEKOMECHIAIUMA 110 H3YICHUIO TEMbI

[Ipy u3ydyeHuu TeMbl HEOOXOJAMMO M3YYUTh CBOMCTBA CHCTEM BOJIOCHAOXKEHUS
TaKyr Kak HaJAeKXHOCTh. Haodexcnocmb- 3T0 CBOMCTBO 0OBEKTA BBIMOJIHATH 3a/laHHBIC
GyHKIIUU, COXpaHssl BO BpEMEHU 3HAYCHUSI YCTAaHOBJIEHHBIX SKCILTyaTallMOHHBIX MMOKa-
3aTesel B 3aJJaHHBIX MpeeTax, COOTBETCTBYIOIIMX 3aJaHHBIM PEKUMaM M YCIOBHUSIM
WCITOJIb30BAHUS, TEXHHUECKOTO 0O0CITYKUBAaHUSI, PEMOHTA.

ITon 00BEKTOM MOJKET MMOHMMATHCSI KaK CUCTEMA B 1I€JIOM, TaK U OT/ENIbLHEBIE €€
aneMeHThl. HagaeKHOCTh BKIIFOYAeT B ce0s O€30TKA3HOCTh, JOJTOBEYHOCTh, PEMOHTO-
MPUTOJIHOCTD U COXPAHSEMOCTb.

Cucrema BOJIOCHAOXKEHUSI MOYKET HAXOJIUTHCS B CIACAYIOIMMX OCHOBHBIX COCTOSI-
HUSIX: TOJHOM pabOTOCTIOCOOHOCTH, T.€. CUCTEMA MOYKET BBIMOJHATH (PYHKIIMH BOJO-
CHa0KeHUsI Ha 33JITaHHOM YPOBHE;
HETOJHON paboTOCIMOCOOHOCTH, T.€. CUCTEMa MOYKET BBIMOJHATh (DYHKIIUU BOJO-
obecrnieyeHns Ha ypoBHe, 00jiee HU3KOM, YeM HOPMAJIbHBIM, HO HE HUXE YCTaHOBJICH-
HOT'O HOPMaMH JIOITYCTUMOTIO MpeJIena;

HepaboTOCTIOCOOHOCTH (COCTOSIHHE OTKa3a), T.€. CUCTEMA HE MOYKET BBITIONHATh (PYHKIIUU
BOZ000ECHIEUEHHS Ha IOMMYCTUMOM YPOBHE.

OOGecneueHre HAIGKHOCTU BOIOBOZOB, OCYILECTRISAIOIIMX MOAa4Yy BObI OT UCTOUHH-

Ka BOJIbI K TIOTPEOUTEITO, SIBIISIETCS] BOKHEUTIICH 3a1adeil. OTKa3 BOIOBOJIOB MPY OTHOM HCTOY-

HHMKE MOXKET BbI3BATh MOJIHBIA OTKa3 CHUCTEMbI BOJOCHAOKeHUs. OmHUM U3 HanOosee 4acTo

NPUMEHAEMBIX METOJIOB MOBBIIIEHHS HAISKHOCTH pabOThI BOJIOBOJIOB SIBJISICTCSI METOJT pe3ep-
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BUPOBAHMS ITyTeM BBEACHUS M30BITOUHOCTH. [Ipy 3TOM MOTYT MCHONB30BaTHCS JiBa criocoda
pe3epBUpOBaHUsL: O€3 MEPEMBIUEK U C IEPEMBIUKAMHU.

B ciyuae pesepBupoBanus 6€3 epeMbluek BBeJIEHHE U30BITOYHOCTH B CUCTEMY BO-
JIOBOJIOB TIPOM3BOJIUTCS 33 CUET YBEJIMUYEHUS YKCIIa TAPAJUIENILHO MPOJIOAKEHHBIX JIMHUI. Pa3-
JIMYAIOT CIIETYIOIIME BO3MOXKHBIE PEXKUMBI paOOThI PE3EPBHBIX AJIEMEHTOB:

HEHarpy>KeHHBIN Pe3epB - pE3EPBHBIE HTIEMEHTHI IPH OOBIYHOM pabOoTe HE HECYT HATPY3KH;

HArpy>KEHHBIN PE3EPB - PE3EPBHBIE IEMEHTHI PA0OTAIOT B TOM K€ PEXKUME, YTO U OCTAITb-
HBIE;

OOJIETYEHHBI PE3ePB - PE3EPBHBIC AIIEMEHTHI HAXOMSITCS HA OOJIETYEHHOM PEXUME TIO
CPaBHEHHIO C OCTATbHBIMH.

HenarpyxeHHbIi1 pe3epB HEAKOHOMUYEH U MPAKTUUECKA HE MPUMEHSIETCS B BOJO-
CHAOYKEHHM.

Yarmie mprMeHsieTcst Harpy>KeHHbIA pe3eps. [Ipu 3ToM B meprios;1 HOpMaTbHOTO (PYHKIIHO-
HUPOBAHMS BCE JIMHUM PAOOTAIOT B 00JIETYEHHOM pexkrMe. [1oNHyr0 Harpys3Ky JIMHUH HECYT B
ClTydae OTKa3a pe3epBHbIX JIEMEHTOB, T.€. B aBapUIHOW cUTyalu. B crcteMax BoJjocHa0Ke-
HUSI KCTIOJTB3YETCsl OOBIYHO MPUHIIMIT IIOCTOSIHHOTO PE3EPBUPOBAHMS, T.€. 1 MAPAIIIETBHO pa-
OOTarOIMX JIMHUM Y4acTBYIOT OTHOBPEMEHHO B PabOTe M HECYT OJIMHAKOBYIO HArpy3Ky. Takum
00pazoM, BCe BOJIOBO/IbI SBIISIFOTCS O0E3IMUEHHBIMU U (JaKTUYECKU HE Pa3JesIstoTCsl Ha OCHOB-
Hbl€ U pe3epBHbIC. OTHOIIEHHE YMCia PE3EPBHBIX JMHUM N, K YUCITy OCHOBHBIX My K = n,/ ng
Ha3bIBACTCSl KPATHOCTBIO PE3EPBUPOBaHNsL.. HalexkHOCTh CHCTEMBI BO3pPACTaET C YBETMYECHUEM
KPaTHOCTH PE3EPBUPOBAHUSL, HO TIPU 3TOM BO3PACTAET U CTOUMOCTH CHCTEMbI BOIOCHA0KEHUSL.
Perienne 3a1aum ONTUMAIBHOIO PE3EPBUPOBAHMS CBOIUTCS K HAXOXKICHHUIO BapHaHTa, OTBE-
YaroIero TpeOOBAaHMSM HAJEKHOCTH M SKOHOMUYHOCTU. JTa 3aj/ia4ya PEIaeTcs Py YCJIOBUH,
YTO MOJIa4a BOJIbI B CITy4ae aBapuM HE JIOJDKHA CHIKATHCS HIDKE BeWYMHbL, 3aaHHor CHul L.
To ecTb B Cilydae MOBPEXKACHUS OJHOIO BOJOBOJA WIIM €r0 YYacTKa JOIYCKAEeTCsl CHIKATh
OOIIyFO TIOJ]aYy BO/BI HAa XO3SMCTBEHHO-TIMTHEBBIE 1167 He Oonee yem Ha 30 % pacyeTHOro
pacxoza, Ha NPOW3BOJCTBEHHBIE LIEJM - HE HUKE 3HAUECHHS pacxoja IO aBapUHOMY
rpaduxy. Pacxos Bosibl Ha MOKaApPOTYIIEHUE TOHKEH 00€CIeUMBATHCS MTOJHOCTHIO.

Tembl 10KJI210B U pedepaToB

. Obecnieuenune HaIEKHOCTU pabOThI BOJOBOJIOB U BOJOIIPOBOJHON CETH
. IloxxapHbIE THIPAHTBI U KOJIOHKU
. Obecnieuenne HaIEKHOCTU pabOThl HACOCHBIX CTAHLIUMN
. HamopHo-perynupyromme EMxocTn

Bonpocs! 111 caMOKOHTPOJIsA
. Uto Takoe obecnieueHre HaIeKHOCTU PabOTH BOJIOBOIOB U BOJOTIPOBOIHOM CETH
. Pacckaxkute npuHIMI AEUCTBUS NOKAPHBIX THAPAHTOB U KOJIOHOK
. Urto Takoe obecnieueHre HaAEKHOCTH PaOOTHl HACOCHBIX CTaHIIMMA
. Pacckaxkure miis yero ciry>kaT HallOpHO-PETYJIUPYIOIINE EMKOCTH

AW N —

AW -~

Pexomenayemas iureparypa
[Tpu n3ydeHnn TaHHOW TEMBbI UCIIOJIB3YHTE CIACAYIONIYIO JIUTEPaATYypY:
ocHoBHas [ 1, 2, 3], nononuutenbHas [1, 2].
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Tema 11. IIpoTuBonokapHoe BOAOCHAOKEHUE BHYTPH 31aHUI

Lenpb: u3yunTh 00JIaCTh MPUMEHEHHUS U YCTPOWCTBO MPOTHUBOMOKAPHBIX BOJIO-
IIPOBOJIOB BBICOKOT'O JIaBJIeHUsl. MUHUMAaIbHBIA pacxo/1 BOJbI Ha MOXKAPOTYIICHUE MTPO-
U3BOJICTBEHHOU 30HBI U ckjaza. [IpoTuBoMokapHbie BOJOMPOBOBI C MEHHBIMU yCTa-
HOBKAMHM MOXapoTylieHus. JlaheTHble CTBOJIBI, BBIIIKK U CUCTEMbI OPOIICHHUS.

YuyeOHbIE BONIPOCHI:
1. Knaccudukaius 1 OCHOBHBIE 3JIEMEHThI BHYTPEHHET0 BOJIOIIPOBO/IA
2. CxeMbl BHYTPEHHHUX BOJOMPOBOJIOB, TPEOOBaHNE HOPMATUBHBIX TOKYMEHTOB
3. Ioxxapuble mKadbl, KITaCCU(PHUKAIUI U OCHOBHbIE TApaMETPhI
4. O6cnenoBanue cucreM BHyTpeHHero [111B Ha BogooTaauy

MeToauueckne PECKOMECHIAINU 110 U3YICHUIO TEMbI

[Ipu u3ydyeHun TeMbl HEOOXOJIMMO HM3YYUTh BHYTPEHHHE MPOTHUBOIOKAPHbBIE
BOJONpPOBOAbI. MecTa, rie ux ycrpauBaroT. VX ycTpauBaroT, rlie moxap pa3BHUBaETCs
OBICTPO M MCIOJIb30BaHUS MEPEABUKHBIX CUJI U CPEACTB HE obecrnieunBaeT 3P HeKTUB-
HOTO MOXapOTYIICHUSI: CKJIJIbl JIECHBIX MAaTepuaaoB, He@TU U HePTENPOAYKTOB, IIPEI-
npUATUS HEPTEXUMUYECKON TPOMBIIIIEHHOCTH.

Cknazipl JIECHBIX MAaTE€pUAJIOB MPEJHA3HAYEHBI Il XpPAHEHU 3alacoB MMHJIOMa-
TEPHUAJIOB, IPEBECUHBI, OMMIOK. OHHM YyCTpauBaroTCsl Ha OETOHUPOBAHHBIX, aCPAJIbTHBIX,
TPYHTOBBIX Iomaakax. [loxkapel Ha CKanax JiecoMaTepuanoB UMEIOT Psii OCOOEHHO-
CTeil: OOJbIIast CKOPOCTh paclpocTpaHeHus (PpOHTa MiIaMeHH, 00bIas CKOPOCTh MPH-
TOKa CBEYKEr0 BO3/1yXa B 30HY TOPEHHS.

[IpoTtuBOMOXKapHOE BOAOCHAOXKEHUE JOJHKHO YCTPAMBAaThCA TaKUM 00pPa3oM,
9TOOBl 00ECHEeYMTh Pacxoj BOAbI Ha moxapoTyuieHue He MeHee 200 i/c uepe3 5 muH
MOCJIe MOJIYYeHHUs! COOOIICHHS O MoXKape B TeueHue He MeHee 40 MUH U BO3MOKHOCTH
HapanBaHus pacxoja Bojbl 10 500-600 n/c.

OTKpBITbIE TEXHOJIOTMYECKUE YCTAHOBKU MO MepepadOoTKe YTriIeBOJOPOIAHbBIX Ta-
30B, HE(PTH XapaKTEPU3YIOTCS BHICOKON MPOU3BOJUTEIBLHOCTHIO U IUIOMIA/IbIO 3aCTPOMA-
k. OHU OOBIYHO COCTOSIT M3 KOJIOHHBIX ammaparoB BeicoTol 70 100 M, oObeMoM 110
2000 w°. TIporeccsl B HUX MPOBOAATCS IPH BBICOKUX TEMIIEpaTypax M aasieHusx. Cra-
TUCTHKA MMOKA3bIBAET, YTO KaXKIbIl YETBEPTHIN MOKAP COMPOBOKIAETCS B3PHIBOM C IO-
CIEYIOIIMM Pa3BUTHEM FOPEHUs Ha momanu 10 5000 M. YBeauueHuro mIomamm mo-
’Kapa CrocOOCTBYET IMO/IaBaeMasi Ha OXJIaXJAeHHe 000pyI0BaHUS BOJA, IO KOTOPOil ro-
psmMii HeQTENPOIYKT pacTeKaeTcst o TeppuTopur. B cBsA3M ¢ 3TUM mpaBHIIbHAS Opra-
HU3alus cOPOCOB MOXKAPHBIX PACXOJ0B BOJABI Uepe3 KaHAIM3ALMIO SBISETCS Ba)KHBIM
MEpPOINPUATHEM M0 OIPAHUYEHUIO PA3BUTHSA MOXkKapa. Pacxopl BOJbI Ha TyIIEHUE TIOKa-
pa moryT nocturatsk 300 1/c u Gornee.
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Tembl 1o0Kk1210B M pedepaToB
1. CrpoutenbHble HOPMBI U TIpaBWJIa IPU YCTPOMCTBE MPOTUBOIOKAPHBIX BOJIONPOBO-
JIOB Ha CKJIa/IaX JIECHBIX MaTEepUaIoB U HE(DTEPOTYKTOB.
2. CTpouTenbHbIE HOPMBI U MPABUJIA TIPU OINPENCICHUU Pacxoja BOJbl HA MOXapOTYy-
IIEHUE OTKPBITHIX CKJIA/IOB.
3. I'uapaBiauyeckuid pacu€T BOJOIPOBOJOB

Bonpocsl 11 caMOKOHTPOJISA
1. Yrto Takoe kiaaccuduKaiys 1 OCHOBHBIE 3JIEMEHThI BHYTPEHHETr0 BOJIOIPOBO/IA
2. CxeMbl BHYTPEHHHUX BOJONPOBOJIOB, TPEOOBaHNE HOPMATUBHBIX TOKYMEHTOB
3. Ioxxapuble mKadbl, KIaCCU(PUKAIUI U OCHOBHbIE TApaAMETPhI
4. O6cnenoBanue cucreM BHyTpeHHero [111B Ha BogooTnauy

Pexomenayemas Jiureparypa
IIpu n3y4eHnu TaHHOM TEMBI UCIIOIB3YUTE CIEIYIOUIYIO JINTEPATypy:
ocHOBHas [ 1, 2].

Tema 12. O0ciienoBanme cucTeM NMPOTUBOIOKAPHOT0 BOJAOCHAOKEHH S

Lenpb: M3y4uTh METOAUKY PACCMOTPEHHUS MPOEKTOB HAPYKHBIX MPOTHUBOMOXKAP-
HBIX BOJIOIIPOBOAOB. METONMKY pacCMOTPEHUSI TPOEKTOB BHYTPEHHUX MPOTUBOIIOXKAP-
HBIX BOJIONPOBOJOB. MeToIUKy 00Cie10BaHMs HAPYKHBIX U BHYTPEHHHUX MPOTHUBOIO-
YKapHBIX BOJIOIPOBOIOB.

YyeOHbIE BONIPOCHI:
1. Meroauka oOcneoBaHus HAPYKHBIX U BHYTPEHHUX MTPOTUBOIOKAPHBIX BOJIOIPOBO-
JIOB
MeToanyeckue peKOMEHAAIUY 110 U3YyYEeHNI0 TEMbI

[Ipu n3ydeHun TeMbl HEOOXOAUMO U3YIUTh BO3MOKHBIE CUCTEMBbI BHYTPEHHETO
BOJIONPOBO/A O CIIOCO0Y CO37aHKs B HUX Haropa:
0e3 noevICUMEeNbHbIX YCMAHOBOK T0J1 HAIOPOM Hapy>KHOTO BOAONPOBOJA (yCTpauBaroT
B Cyd4asiX, KOTJia Hamop B Hapy>KHOM BOZOIPOBOJE JAOCTAaTOYEH AJIS MOJa4l HEoOXO-
JMMOTO KOJIMYECTBA BOJBI K HanboJiee yJaleHHbIM X035IiCTBEHHBIM KpaHaM B OOBIYHOE
BpeMs pabOThI U JUJIsl CO3/IaHUSI PACUETHBIX MOKAPHBIX CTPYH M3 Haubosee yJaleHHBIX
MOXapHBIX KPaHOB MPH POOOTE BOAOMPOBOJA BO BpeMs Moxapa ). 1o Haubosee mpo-
CTast U pacIpOCTpaHEHHas CXeMa.
C NONCAPHBIM HACOCOM-NOo8bicumenem (YCTpauBaeTCs B ClydyasiX, KOTJa TapaHTHPOBaH-
HBII Hamop B HAPYXXHOW CETH MEHbILIE, YeM HAIop, HEOOXOAUMBIH 7151 paboThI TOXKap-
HBIX KpaHOB, HO Oouibllle HaAmopa, HEOOXOAWMOTro Ui HOPMAaJbHOW paboOThl XO35i-
CTBEHHBIX MPUOOPOB).
¢ 800oHanopHvimM bakom u Hacocamy (IPUMEHSIOT IPU MOCTOSHHOM HEJOCTaTKe Haro-
pa B HapyXHOW CETH, KOTJla TapaHTHPOBAHHBIN HAMOp MEHbIIE TpeOyeMOoro Hamopa
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JUTS XO3WCTBEHHBIX MPUOOPOB M MOKapHBIX KpaHOB). BogoHamnopHselil 6ak B 3TOM Ci1y-
4ae UrpaeT poib HAIIOPHO-PErYJIUPYIOIIEH EMKOCTH.

¢ nHeemamuyeckou ycmanoekou (IPUMEHSIOT B TE€X XKe CIydasixX, 4TO U BOJOIPOBOJ C
HAcoCaMHU U BOJOHANOPHBIM 0aKoM, HO KOTJa yCTPOKWCTBO BOJOHAIIOPHOrO Oaka HEBO3-
MOKHO). COCTaBHON YacCThIO TAKOM CUCTEMBI SIBJISIFOTCS BO3JYIIHO-BOJSHOW Oakx, BbI-
HOJIHSAIOLIMM POJIb HAIIOPHO-PETYJIHUPYIOLIEH €MKOCTH U KOMIPECCOP ISl IepUOaAnYe-
CKOH ITO/Ia4M CKATOr0 BO3AyXa.

¢ 3anacHvim pesepgyapom (yCTpauBaeTcs B Cllydasx, KOrJa B HapYKHOM BOJAOIIPOBOAE
BEJIMYMHA TapaHTUPOBAHHOTO Hamopa 5 M u MeHee). OOBIYHO MO TaKO# CXxeme ycTpau-
BAIOTCS BHYTPEHHHUE BOAONPOBOJBI B TEATPaX, B I€XaX IMOBBIIIEHHON MTOXapHOU OIac-
HOCTH, B 3JaHUSIX MOBBILIEHHOM 3TaKHOCTH.

Kunble n 001IECTBEHHBIE 3/1aHNUs, @ TAKXKE aAMHUHUCTPATUBHO-OBITOBBIE 3/1aHUS
NPOMBIIUICHHBIX MPEINPHUATHI 000pYyAYIOTCS BHYTPEHHUM MPOTHBOIOKAPHBIM BOJO-
poBOAOM. Pacxon BOIbI Ha BHYTPEHHEE MOKAPOTYIIEHUE 3aBUCUT OT YHCIIA 3TAXKEW,
JUITMHBI KOPUAOPOB, 00BEMOB 3aHUN U UX Ha3HAYEHUS.

B npou3BOICTBEHHBIX U CKIAJCKUX 3AaHUAX HEOOXOAMMOCTh YCTPOKWCTBA BHYT-
PEHHEro NPOTUBONOXKAPHOT'O BOJOIPOBOJA U €T0 PACXOJ ONIPENEIAETCA B 3aBUCUMOCTH
0T 00beMa 37jaHusl, CTENIEHU €r0 OrHECTOMKOCTH, KATErOPUH 31aHUH 1O B3PBIBOIOXKAP-
HOM U IOXKapHOU onacHOCTH. I10 TaHHOU TeMe 4YMTaeTcs JIEKIUs, IPOBOAUTCS MPAKTH-
YECKOE 3aHATHE 10 PELIEHUIO 3a1ay.

K 3maHusM mOBBIIEHHON 3TaKHOCTH OTHOCAT 3MaHus 17 staxei u 6onee (BBICO-
ta 6osee 50 m). [Ipu Takoit BeICOTE MOJada CTBOJIOB Ha BEPXHUE 3TAXKH 3aTPYTHUTEIb-
Ha, a HaJexHas paboTa HACOCHO-PYKaBHBIX CHCTEM IpH MOXape HE rapaHTUPYETCs.
[ToaTOMYy B Takux 3JaHUSAX YCTPAUBAIOT CIIELMAIBHBIE IIPOTUBOIIOKAPHBIE BOIOIPOBO-
bl CO CBOMMH HACOCHBIMH CTAHIMSIMH, BOJOHAMOPHBIMH W THAPOIMHEBMOOAKaMH,
o0ecreynBaroIMMH CO3JJaHUE TMOJHOTO PacueTHOrO HArmopa BOJBI JUIs LIEeJed MoXKapo-
TylIeHHUsl. BHyTpeHHHE BOJOINPOBOJBI B 3TUX 3/IaHUAX YCTPAMBAIOTCA pPa3/JeibHBIMU:
XO03SIICTBEHHO-IIUTHEBBIE U CAMOCTOSITEIbHBIE TPOTUBOMNOXKAPHBIE.

Tembl 10KJI210B U pedepaToB
1. MeTonnka paccMOTpPEHHUsI IPOEKTOB HAPY>KHBIX MPOTUBOIOXKAPHBIX BOJOIPO-
BOJIOB.
2. Metonuka pacCMOTPEHUsI MPOEKTOB BHYTPEHHUX MPOTUBOIOXKAPHBIX BOJIO-
IIPOBOJOB.
3. O0cnenoBanre HAPYKHBIX M BHYTPEHHUX MPOTUBOIMOKAPHBIX BOJOTPOBOIOB.

Bonpocs! Aj1s1 cCaMOKOHTPOJISA

1. B kakux ciayyasix yCTpOMCTBO BHYTPEHHETO BOJONPOBO/IA OCYILIECTBIISIETCS C HACO-
CaMU-TIOBBICUTEIISIMU
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2. B Kakux ciay4asx yCTpOMCTBO BHYTPEHHErO BOJONPOBOAA OCYIIECTBIISIETCS C [THEB-
MOYCTaHOBKaMu

3. B kakux ciayyasix yCTpOMCTBO BHYTPEHHETO BOAONPOBOIA OCYILIECTBIISAETCS C BOJO-
HAIMOPHBIM OaKOM

4. B kakux ciy4asx yCTpOMCTBO BHYTPEHHETO BOJOMPOBOAA OCYIIECTBISECTCS C 3arac-
HBIM pe3epByapoMm

Pexomenayemas iureparypa
[Ipu n3yyeHnn TaHHOW TEMBI UCITOJb3YUTE CIACIYIOIIYIO JUTEPATYPY:
ocHOBHas [1, 2, 3], nononHutenpHa [1, 2, 3].

METOINYECKHUE PEKOMEHIAIINHA 11O BBIITIOJIHEHUIO
KYPCOBOI'O ITPOEKTA

3amayeil KypcoBOIO MPOEKTA SIBISIETCS 3aKpEIIEHUE 3HaHUM B 00JACTH MPOTHBO-
HO’KapHOI'0 BOJOCHAa0XKEHUs. B mpolecce BBIMOIHEHHS KypCOBOIO MPOEKTa 00ydyaeMble
JOJDKHBI MOJYYUTh IMOJHOE MPEACTABIEHUE 00 YCTPOICTBE BCEM CUCTEMBI BOJOCHAO-
JKEHUS NOCEJICHHUs U IPOMBIIUICHHOTO IIPEANPUATHS, ONPEAEIUTh PACYETHBIE PACXObI
BOJIbI, IPOU3BECTU I'MAPABINYECKUN pacyeT BOAOIPOBOJA, a TAK)KE 3aIIaCHBIX HAIIOPHO-
PEryJIupYOIUX EMKOCTEN U HACOCHBIX CTAHLIMM.

KypcoBoil mpoeKT BBIMOIHAETCS B COOTBETCTBUH C yueOHBIM mocobduem «lIpoTu-
BOMOXapHoe BogocHabxkeHue. KypcoBoe mpoektupoBanue» u ¢ I[longoxeHnuem o Kypco-
BOM IpoeKTUpoBaHuM MBaHOBCKOI noxkapHo-cnacarenbHol akagemun ['TIC MUC Poc-
CHUH.

KypcoBoil MpOeKT AOMKEH COCTOSITh U3 PACUETHO-NOSICHUTENBHOW 3alUCKA U
rpapUIECKOTO MPHIIOKCHHUS.

IlosscuuTenbHAsA 3anMCKa AOJDKHA BKIIIOYATh CIIEAYIOLIEE:

- TUTYJIbHBIN JIUCT;

-OIJIABJICHHUE;

- BBEJICHUE;

- OCHOBHYIO 4acCTh;

- 3aKJIF0YeHUE (BBIBOJIBI);

- CIIMCOK MCIIOJIb30BAHHOM JIUTEPATYPBI;

- IPUJIOKEHHUS.

OrnaBiieHrEe BKJIOYAET HAUMEHOBAHUE BCEX Pa3/eioB, MOAPA3AEIOB C yKa3aHU-
€M HOMEPOB CTPaHULL.

Bo BBefeHUM yKa3blBAE€TCS aKTyaJIbHOCTh U 3HAYMMOCTb TEMBI, CTENIEHb €€ pas3-
pabOTaHHOCTH B JIUTEPAType, B T.4. ONMPEAEISAIOTCS CYIIECTBYIOIIUE B HAyKe U MPaKTHU-
K€ MOJAXOJIbI K mpobieme, GopMyIHpPYIOTCS 1eNd U 33Ja4u IPOEKTa.

OcCHOBHasl 4acTh MPOEKTA BKJIKOYAET UCXOJAHBIE JAHHBIE JJISI TPOCKTUPOBAHUS U
CIIEIYIOLME Pa3Jebl:

1. ObocHOBaHME MPUHATON CXEMbI BOJOCHAOKEHMS.
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2. Omnpenenenue BOAOMOTpeOUTENEH U pacyeT TPEOYEeMBIX PAcX00B BOJAbI Ha XO35M-
CTBEHHO-TIUTHEBBIC, MPOU3BOICTBEHHBIE U TOXKAPHBIE HYKIbI IOCENEHHUS U TPO-
MBIIUIEHHOTO TPEANPHUSITHSL.

2.1. Onpenenenue BOIONIOTPEOUTENCH.
2.2. Pacuer TpeOyeMbIX pacxo/10B BOABI HA X031 CTBEHHO-ITUTHEBbIE U TIPOU3-
BOJICTBEHHBIE HYK]IBL.

2.3. OnpeneneHre pacueTHBIX PACX0JI0B BOJAbI HA MOKAPOTYIIECHUE.

['napaBiryeckuil pacyeT BOAOIPOBOJHON CETH HACEIEHHOIO ITyHKTA.
Omnpenenenue pexxuMa paboThl HACOCHOW CTaHIIMM BTOPOTO MOIbEMA.
['mppaBnuyecknii pacyer BOJOBOIOB.
Pacuet BogoHanopHoii OamrHu.

6.1. OmpeneneHue BEICOTHI BOJOHAIOPHOMN OAITHHU.

6.2. Ompenenenne EMKOCTH 0aka BOJOHAMIOPHOM OaIIHH.
7.  Pacuer pe3epByapOB UMCTOM BOJIBL.
8. Ilonbop HacocoB /il HACOCHOM CTaHIIMU BTOPOTO MOABEMA.

B 3axnroueHnu noaBoaaTcs UTOTH padoThl, (OPMYJIMPYIOTCS BayKHEHIINE BBIBO-
IIbl, K KOTOPBIM IIPUILET aBTOP, U PEKOMEHIALMU O BO3MOKHOCTH BHEAPEHUS MOJIyUEH-
HBIX pe3y/bTaTOB UCCIIEOBAHUS B IPAKTUKY.

CIucoK UCNOIb30BaHHON JIUTEPATYPhl BKIIIOUAET B CEO:

- HOpPMAaTHUBHBIE [IPABOBBIE AKTHI;
- HAYy4YHYI0, CIIPAaBOYHYIO JINTEPATYPy U MaTepUaIbl IEPUOINYECKON MeyaTH;
- TPaKTHYECKHE MaTEPUaJIbI.

B cnucok nurepatypbl BKIIOYAIOTCSI HCTOYHUKHU, U3YYEHHBIE B MpoIlecce paboThl
HaJ IPOEKTOM, B T.4. T€, HA KOTOPBIE IE€TAIOTCS CCHUIKH.

CrHucok MCTOIb30BaHHON JIUTEPATYPhl COCTABISETCS U OPOPMIIIETCS B COOTBET-
CTBUU C TpeOOBaHUSIMU TOCYJApCTBEHHBIX CTaHAApPTOB CUCTEMbI WH(GOPMAIMOHHO-
oubnuorpaduueckoro u uznarenbckoro aena (CUBU).

[Tpunio>keHns MOTYT BKJIOYATh TAOJMIbI, CXEMbI, KOMIIBIOTEPHBIE ITPOTPAMMBI U

kW

T.J.

B KypcoBOoM mpoekTe JOJIKHBI ObITh MOKAa3aHbl: pACYETHBIE CXEMBbI BOJOMPOBO/I-
HOM CeTH MOCeNeHus C yKa3aHUEM BCeX HEOOXOAUMbIX BEJIMYUH, CXEMa BOJIOHATIOPHOMN
OalHu ¢ pa3BoOAKON TpyO, pazpe3 pe3epByapa UYMCTON BOJbI C YCTPONUCTBAMHU JJIS CO-
XpaHEeHHs] HEMPUKOCHOBEHHOTO TOKapHOTO 3amaca BOJbI U pa3BoAKoM TpyO. Cxembl
BOJIOHATIOPHOM OaIrHu W pas3pe3 pe3epByapa YMCTON BOJBI BBHIMOJIHSIIOTCS ¢ YKa3aHUEM
pa3MepoB, MOJYYEHHBIX B pE3yJIbTaTE PaCUETOB.

Ha dgeprexe HeoOXoammMo M300pa3uTh y3€JI HACOCHOW CTAHIIMHU - KaMepy Tepe-
KJIFOUE€HUS (TOJIBKO IJIaH) C pe3epByapaMu YUCTOM BOJIbI.

Yeptexu 1o (hopMaTty yCIOBHBIM 0003HAYSHUSIM, IIPHGTaM M MaciTadbaM JT0JIxK-
HBbI COOTBETCTBOBATh TPEOOBAHUSIM €IMHON CHCTEMBbI KOHCTPYKTOPCKON TOKYMEHTAIIUN
(ECKJ), cxemsbl - coorBeTcTBYIOmUM ["OCTam.

[Ipy BBIMOJHEHUH KYypCOBOT'O MPOEKTAa PEKOMEHAYETCS IOJIb30BAaThCSl HACTOS-
MM Y4eOHBIM TOCOOMEM, a TAKXKE JTUTEPATYPO, YKA3aHHOU B CIIHCKE.

[Tony4uB 3aaHue U BHIOPAB COTJIACHO JIBYM MOCIEAHUM LM(ppaM HOMEpA 3a4eT-
HOM KHMYKKH UCXOJHbBIE JaHHBIE, KypCaHT (CIylIaTeNb, CTYJAEHT) 3HAKOMUTCS C MaTepHU-
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aJlaMu, BBISICHSIET 00BEM U coaepkaHue paboThl, M3ydaeT JUTEpaTypy U MPUCTYMAET K
BBIITOJTHEHUIO KYPCOBOT'O IIPOEKTA.

3. METOAUYECKMHUE PEKOMEHJAIIUN JUIA HOAT'OTOBKH K ITPOH-
EXYTOYHOU ATTECTAIIUA

3aueThl U 3K3aMEHbI SABIAIOTCS (POPMON UTOTOBOTO KOHTPOJS YCIEBAEMOCTU KYyp-
canToB (cimymarenei). OHU MPOBOJATCS B 00BbeMe paboUHX MpOorpaMM Mo JUCIUILTUHE.

[{enb 3a4€TOB - BBISIBUTH M OLIEHUTh TEOPETHUUECKHE 3HAHUS, MPAKTUYECKUE yMe-
HUSl ¥ HaBBIKM KypCaHTOB (CIyIIaTesel) 3a MOJHBIN Kypc WM 4acTh (pa3nein) OUCIH-
TUTUHBI.

DK3aMEHbI SIBISIFOTCS 3aKIIOUNTEIbHBIM 3TAllOM H3yY€HUS TUCHUIUIMHBI B TIOJHOM
o0beME WM €€ YacTH, ONpPEAEISAIOMM YPOBEHb TEOPETHUUECKUX 3HAHUNW U YMEHUH,
IpUOOPETEHHBIX 3a KypC (CeMecTp), pa3BUTHSI TBOPUECKOTO MBIIIJIEHUS,, YMEHHE CUH-
TE3UpOBaTh 3HAHUS U NPUMEHATh UX B MPAKTUUYECKON JEATEIBHOCTH MOXKAPHOM OXpa-
HBI.

3ayeT M 3K3aMeH MO0 JUCHUIUIMHE IpoBOAATCA coryacHo [lonoxenuto o 3auerax u
sk3ameHnax MIICA I'TIC MUYC Poccun.

IlepeyeHb BONIPOCOB K 3K3aMeHY U 3a4eTy

1. OcHoBHbIE (PU3NYECKUE CBOWCTBA KHUIAKOCTEH U ra30B.
2. Cuitbl, IEHCTBYIOIIME HA >KUJKOCTh. ['MIpOCTaTHUECKOE NABIEHUE M €ro CBOM-
CTBa.

3. JnbdepennuansHoe ypaBHEHUE PAaBHOBECHS KUIKOCTH.

4. OCHOBHOE ypaBHEHHE THIPOCTATUKU. 3aKoH [lackans.

5. IlpumeHeHHne OCHOBHOTO YpaBHEHHMS TMAPOCTATUKU K PEHIEHUIO MPAKTUYECKUX 3a-
Jay.

6. /[laBiieHME )KUAKOCTU HA IJIOCKUE U KPUBOJMHEWHBIE CTEHKHU.

7. Onropbl THAPOCTATUYECKOTO JABJICHHUS.

8. 3akoH Apxumena.

9. OcHOBHbIE TOHSTUSI TUAPOJUHAMUKHU. YpaBHEHUE HEPA3pPhIBHOCTH (CIIOIIHOCTH)
JIBH>KCHUSL.

10. Inddepennmanbubie ypaBHEHUS IBKEHUS UI€ATHHOM KUIKOCTH.

11. YpaBHenue bepuyinu mig uaeanbHON *KUJAKOCTH. Ero sHepreTuyeckuil U reoMeT-
PUYECKUI CMBICI.

12. luddepennmanbubie ypaBHEHHs JBUKEHUS peaibHOM xuakoctu (ypaBHenus Ha-
Bbhe-CTOKCA).

13. Tlogo6ue ruapomexanndeckux mnpoueccoB. O000IIEHHOE KpUTEpUaIbHOE ypaBHe-
HUE€ TUAPOJINHAMUKH.

14. YpaBuenue bepuysum niis peanbHoi xKuakocTy. ['paduueckas UHTEpIpeTaius
ypaBHeHUs bepHyuin.

15. TlpakTryeckue nNpuiioKEeHUs1 ypaBHEHUs bepHyIu.
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16. Mcnosib30Banue ypaBHeHHsI bepHyuM 15 peleHrs 3a1a49 M0KapHON MPAKTUKH.

17. OneiT PeitHonbaca, kputepuid PeliHounbaca.

18. PesxuMBI IBUXKEHUS )KUIKOCTEH.

19. TypOyneHTHOCTb U €€ OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH.

20. Buasl ruipaBinyeckux conpoTusieHuid. [lorepu Hanopa no qymHe TpyOoInpoBoja.
21. MecTHbIE CONPOTUBIIEHUS B TPYOOIIPOBOJAX.

22. Ilorepu Haropa B OKapHBIX pyKaBax.

23. BausiHue peXKUMOB ABM)KEHUS XKUAKOCTU Ha oTepu Hanopa. O0iaacTu TpeHus, Me-
TOJIbI OnpeenaeHust Ko3(puineHTa BHEIIHETO TPEHHUSL.

24. I'mapaBnudeckuil pacuet TpyoorpoBoaoB. Kinaccudukanus TpyOOpoBOoIOB U OC-
HOBHBIE PaCYETHBIE 3aBUCHMOCTH.

25. OcoOGeHHOCTH TUAPABINYECKOTO pacueTa ra3omnpoBO/IOB.

26. McTeueHue )KUIKOCTH YEPE3 OTBEPCTUA U Hacaaku. Pacuer ckopoctu u pacxoaa
npu ucteueHun. KosdpummeHTs! cxxaTust CTpyu, CKOPOCTH U pacxoa.

27. Tumnbl HacagKOB, 0OCOOEHHOCTH UCTEUEHUSI KUAKOCTEN Yepe3 HACaJAKU pa3InYHbIX
THUIIOB.

28. Mcteuenue KuaKOCTH IIPU IEpEMEHHOM ypoBHE. ONOPOKHEHHUE PE3EPBYAPOB.

29. I'mapaBnuueckue ctpyu. Knaccudukanus crpyii, pacuer napaMeTpoB CTpyil.

30. PacnibuieHHbIE CTPYH U CIOCOOBI UX MOJTYYEHUS.

31. HeycranoBuBieecs: ABM>KEHUE )KUIKOCTH. ['uapaBianueckuil ynap B TpyOOnpoBo-
Jax.

32. CriocoObl YMEHBIIICHHSI TaBIICHUS MPU THAPABINIECKOM yIape.

33. Knaccudukamus HacocoB. IIpuMeHeHre HACOCOB B MPOTHUBOIMOKAPHOM BOJOCHAO-
KEHUU.

34. PaGoune mapaMeTpbl HAaCOCOB, MPUMEHSIEMbIX B MPOTHBOIOKAPHOM BOJOCHAOXe-
HUMU.

35. Pabota 1ieHTpoOeKHOT0 MOXKApHOro Hacoca Ha ceTb. Paboyas Touka.

36. HacocHO-pyKaBHBIE CUCTEMBI, UX BU/IBI.

37. Pacu€T HaCOCHO-pYKaBHBIX CUCTEM C PYUYHBIMU CTBOJIAMH.

38. [locnenoBarenbHas paboTa HACOCOB AJIS LIEJEH MOXKAPOTYILIECHUSI.

39. [TapannenpHas paboTa HACOCOB IIPH 0J1a4Y€ BOABI K MECTY MOXKapa.

40. OcobeHHOCTH OpraHU3alui MPOTHUBOMOKAPHOTO BOJOCHAOKEHUSA MpPU TYIICHUU
JIECHBIX MIOKaPOB.

41. Ilpumenenne aBuaruu MUC Poccuu s obecrieueHrss mpOTUBOTIOKAPHOTO BOO-
CHAOKEHUS NPU TYIIEHUH JIECHBIX U TOP(SHBIX MOXKAPOB.

42. Knaccuukanus CuCTeM MPOTUBONOKAPHOTO BOJOCHAOKEHUS.

43. CxeMbl IPOTUBOIIOKAPHOTO BOJOCHA0KEHNUS TOPOACKUX OKPYTOB.

44. Cxembl IPOTUBOMNOXKAPHOTO BOIOCHAOKEHUS IPOMBILUIEHHBIX IPEITPUSITHH.

45. Cxembl IPOTUBONOXKAPHOTO BOJJOCHAOKEHUS B CEILCKONH MECTHOCTH.

46. TpeboBaHne HOPMATHBHBIX JOKYMEHTOB K pe3epByapaM M BOJOEMaM C 3aracaMu
BOJIbI Ha LI€JIM HAPY’KHOTO MOXKAPOTYLIEHHUS.

47. OCHOBHBIE KaTErOPUH BOJAONOTPEOUTENEH.

48. Pacxon BoAbI Ha X03MCTBEHHO-ITUTHEBBIE U TPOU3BOJCTBEHHBIE HYX/IbI U €0 YyUYET
B pacueTax OOBEIMHEHHBIX XO35HMCTBEHHO- U IPOU3BOJCTBEHHO-IPOTHUBOMNOXKAPHBIX
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BOJOIIPOBOOB.

49. TpeOoBaHUsI HOPMATUBHBIX JTOKYMEHTOB K OINpPEACIICHUIO pacxoja BOJbI JJIs Iesen
MOXKapOTYIICHHUS.

50. Pexxumbl BoOTIOTpeOIeHHS B OOBIYHOE BPEMSI U B YCIIOBHUAX TOXKapa.

51. TlpoTtuBomnoOXXapHble BOAOMPOBOABI HU3KOIO M BBICOKOTO JaBieHUs. CBOOOIHbBIE
HaIopBbl.

52. ObecrnieueHne HAJIEKHOCTU PAOOTHI BOJOBOIOB.

53. O6ecnieueHne HaAEKHOCTH PAOOTHI BOJOIIPOBOAHOM CETH.

54. TpeboBaHusi HOPMATUBHBIX JOKYMEHTOB K Pa3MEIICHUIO M JKCIUIyaTalluH IMoXkap-
HBIX TUAPAHTOB.

55. O6ecnieuenne HAAEKHOCTH paOOThI MOXKAPHBIX HACOCHBIX CTAHIIUM.

56. XpaHeHue NpOTHUBOIOXKAPHOTO 3araca BOJbI B CUCTEMaX MPOTUBOMOKAPHOIO BOJIO-
cHaOxeHus. HamopHo-perynupytoiiye EMKOCTH.

57. Ob6nacTh MPUMEHEHUS M YCTPOWCTBO CIICIHUATIBHBIX MPOTHBOIIOKAPHBIX BOJIO-
IIPOBOJIOB BBICOKOTO JaBJICHUS.

58. Metoauka oOcnenoBanusi BHyTPEHHUX MPOTUBOIMOKAPHBIX BOJOTIPOBOIOB.

59. IlpumeHenue adeTHBIX CTBOJIOB U CUCTEM OPOIIEHHS B MPOTUBOIIOKAPHOM BOO-
CHaOKEHUH.

60. Kinaccudukaiusi 1 OCHOBHBIE 3JIEMEHTHI BHYTPEHHUX MPOTUBOMOKAPHBIX BOJIOIPO-
BOJIOB.

61. CxeMbl BHyTPEHHUX NPOTUBOINOKAPHBIX BOJOIPOBOIOB.

62. TpeboBaHusi HOPMATUBHBIX JOKYMEHTOB K YCTPOMCTBY M 3KCIUIyaTallud CUCTEM
BHYTPEHHETO TIPOTHUBOIIOKAPHOTO BOJOCHAOKEHUSI.

63. Iloxapuble mkadbl, Kiaccu@ukanus 1 OCHOBHBIE TapaMETPBhI.

64. IloxxapHble HACOCHBIE CTAHIIMK U BOJOHANIOPHBIE OAKH.

65. [IpoTuBOIOAKAPHBIE BOAOIPOBObI 3[JaHUI MOBBIIIEHHOW 3Ta’KHOCTH.

66. IIpoTuBONO)KapHOE BOAOCHAOKEHHE TEATPOB.

67. OCoOEHHOCTH MPOTUBOMOXKAPHOTO BOJOCHAOKEHHS TPOU3BOJICTBCHHBIX 3IaHUI
OOJIBIION TIOII[A/TH.

68. MeToauka pacCMOTPEHUS TPOEKTOB HAPYKHBIX MPOTHUBOIMOXKAPHBIX BOJIOIPOBOIOB.
69. Meroauka pacCMOTPEHHSI TPOEKTOB BHYTPEHHHUX MPOTUBOIOXKAPHBIX BOJOMPOBO-
JIOB.

70. MeToauka 00Cie10BaHus HAPYKHBIX MPOTUBOIIOKAPHBIX BOJOTPOBOIOB.

METOINYECKHUE PEKOMEHJIAILIUHA 11O BBIITOJTHEHUIO
JUITVIOMHOTI'O ITPOEKTUPOBAHMUA

TpeOGoBaHus K BBIMOJIHEHUIO AUIUIOMHOTO MPOEKTa ycTaHOBiEHbI [lonoxenueM o
nurioMHoM nipoektupoBanuu UIICA I'TIC MYUC Poccun.
Brinonnenne TUIIoMHON paboThI (IMTPOEKTA) UMEET 11Eb:
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- CUCTEMATU3HPOBATh, 3aKPENUTh U PACIIMPUTH TEOPETUUECKUE 3HAHMS U MPAKTH-
YECKUE HABBIKU IO CIIEHUAIBHOCTH U IPUMEHUTh UX IPU PEIICHUM KOHKPETHBIX 3a/1a4
NOKapHON OXpaHbl MO 00ECIEUEHUIO MOKapHOW 0€30IaCHOCTU U OpraHu3aluu Jes-
TEJIBHOCTH OpPraHOB YIIpPaBJIE€HHA W mofpasfencHuil ['ocynapcTBeHHOM — Ipo-
tuBomnoxxapHoi ciayx0sl (I'TIC);

- OIIPENENIUTh YPOBEHb ITOATOTOBICHHOCTH CIIyLIATENIEd K PELICHUI0 KOHKPETHBIX,
3a/1a4 MPAKTUYECKON JEATEIIbHOCTH OpraHoB ympasieHus u noxapasnenenun ['TIC, x
aHAIM3y CJIOKHBIX CHUTyallhd B COBPEMEHHBIX COLHUAIBHO-3KOHOMHYECKHUX YCIIOBHU-
X;,

- pa3BUTH HABBIKU CAMOCTOSITENILHOM pabOThI, OBIAAETh METOJAMH HCCIEAOBaHUS
IIpU pEIIeHUH pa3padaTbiBaeMbIX B IpoeKTe (paboTe) mpobdaemM 1 BOIIPOCOB;

- COBEPILEHCTBOBATh HABBIKM MPUHATHUS CAMOCTOSITENIbHBIX PElIeHui, 1X 000CHO-
BaHHUS U 3alUTBHI.

[TpumepHBIif IepeueHb TeM AUIIOMHBIX MMPOEKTOB cocTaBisieTcs kadeapoit (Ilpu-
JIOKeHue 2).

[IpeaauiuioMHas npaKkTUKa IMPOBOAUTCS C LEIIBIO:

- coopa, 00001IeHNd U aHanu3a (HaKTUYECKOro MaTepuajna M JAPYTruX HCXOJHBIX
JaHHBIX, HEOOXOIUMBIX JJIs1 ycIienHoro BoinojaHeHus: BKP;

- U3y4YEHHUs IEPENOBOTO ONbITa pabOTHl OPraHOB YIPABICHUS W IOAPA3CICHUN
I'TIC B obnacTu obecrnieueHus MokapHOi 6€30IaCHOCTH HACEJIEHHBIX TYHKTOB U O0BEK-
TOB.

MecTto npoBeaeHuss NPEAJUITIOMHON MPAKTUKU 3aBHCUT OT TEMbl JUIIJIOMHOIO
IIPOEKTA ONPENEIAETCA HAYYHBIM PYKOBOJUTEIIEM.

[IpennumniomHas mpakTHKa MPOBOAUTCS MO UHAUBUAYAIBHOMY 3aJaHUIO0, pa3pado-
TaHHOMY HAay4YHbIM PYKOBOJMTEJIEM COBMECTHO C IMIUIOMHHMKOM. Ee coxeprkanme
ompezesnsercs TeMor U 3aauaMu poekta. COop MaTeprasoB 3aKII0YaeTCs B TITyOOKOM
U3YYEHUHU MEePEOBOM TEXHOJIOTUHU MPOU3BOJICTB, MPAKTUKH MPOEKTUPOBAHUS O0BHEKTOB
U OCOOEHHOCTEN MX MPOTHBOIIOKAPHOW 3alUTHI, ONBITA TYIIEHUS M0XApPOB, IKCILTya-
TalUX MOXXAapHOW TEXHUKHU W T.[. Huke mpuBOAATCS NMpUMEPHBIE BONPOCHI, MOJJIEKA-
LIME PACCMOTPEHUIO IIPYU MPOXOKACHUM NPEIIUIUIOMHON IPAKTUKH.

IIporpaMmma npeaaunJIOMHON NPAKTHKHA
1. O3HakoMJIeHHE C MPOU3BOACTBEHHOM CTPYKTYPOW MPOMBIIUIEHHOTO IMPENNPHUSITHS
(oOBenMHEHMS).
2. O3HaKOMJIEHHE C TEXHOJIOTHYECKUMHU MPOLECCAaMU 1IEXOB U YYaCTKOB.
3. OzHakomjieHHE C pabOTOM HHKEHEPHBIX CUCTEM MpeAnpusitus (BomocHaOXKeHHeE,
BEHTWJISAIINSA, OTOIUICHUE, JIEKTPOCHAOKEHIE, aBTOMATHUKA U IPYTHE).
4. O3HakOMJIEHHE C OpraHu3alei paboTsl MO COOMIOACHUIO MPOTHUBOMOKAPHOTO pe-
KUMa.
5. O3HaKOMJIEHHE C OpraHHU3aIeil padOThI MO BBHITOJIHEHUIO TPeOOBAaHMIT HOPMATUBHBIX
JOKYMEHTOB B 00J1IaCTH IIO’KapHOM O€30MaCHOCTH.
6. M3yueHune noxapoB3pbIBOONACHBIX CBOMCTB BEIIECTB M MAaTEPUAJIOB, 0OpAIArOIINX-
Csl B TEXHOJIOTUYECKOM IIPOLIECCE.
7. AHanu3 MOXKapHOM ONACHOCTH TEXHOJOTMYECKOIro Ipoliecca MPOU3BOJACTBEHHOIO
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00BEKTA.

8. IlpoBeneHne aHalM3a CTATHCTHYCCKUX JTAHHBIX O IMOXapax Ha MNpeanpusaTud (Ha
IPEINPHUATHIX JaHHON OTpaciin).

9. 3yueHne TEXHOJIOIMH COOTBETCTBYIOIIEIO MPOM3BOACTBA U MEPCIICKTHBBI €€ Pa3BH-
THSL.

10. V3yuenue miaHoB TYIICHHS [TOKAPOB M JUKBUIAIMH aBapUil Ha MPEANPUSTHH.

11. N3yuenue ocoOeHHOCTEN MPOTUBOMOXKAPHON 3AIIUTHI TEXHOJIOTMUECKUX MPOIECCOB
COOTBETCTBYIOIIMX MTPOU3BOACTB.

12. N3yuenue nepeaoBOro onbiTa 1o nNpeJoTBPaICHUIO MOKaAPOB.

NudopmanuonHoe odecrnedeHue TUCHUIITINHBI
1. MynasTUMeauitHbIe pe3eHTanuu B cpeae Microsoft PowerPoint.
2. CripaBo4HO-MH(OPMAIIOHHBIE TPOTPAMMBI:

- DnekTpoHHas 0a3a AaHHBIX JOKYMEHTOB MO moxkapHoiul 6e3omacnoctu HCUC
I1b;

3. [IporpammHbIe cpeacTBa:
- o0pa3oBaTenbHbBIN cepBep MHCTUTYTA, AHnekc, Google.

- KomnbrorepHas nporpamma-umuTaTop 1adbopatopHoit padotsl «MccnenoBanue
XapaKTEPUCTHK IIEHTPOOEKHOTO HACOCA.

- Kommnbrotepnas nporpamma-umurtarop sadbopatopHoii padbotsl «Mccnenoanue
MOCIIE0BATEIHHON U MapajieIbHON pabOThI IIECHTPOOEKHBIX HACOCOBY.
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4 CJIOBAPb TEPMHUHOB 110 JUCHUIIJIMHE «ITPOTUBOITIOKAPHOE

BOAOCHABXEHHE»
HIIC HaCcOCHas MepeKaunBaronas CTaHLIMS
I'HIIC roJioBHas He(TemepekaunBaronas CTaHIUs
II1IC MPOMEKYTOUYHAS NIepEeKaynBaroliasl CTaHIus
LIITTH I[eX MOJTOTOBKH U MEepEeKauKu HEPTH
YBC YTJIEBOJOPOAHOE ChIPhE
PUB pe3epByap YUCTOM BOJIbI

kBT KWJIOBATT

MllIa Merarackajib
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[Tpunoxenue 1
Ta6muma 1

IT10THOCTE P ¥ yJIEIbHBIN BEC Y HEKOTOPBIX KHUIAKOCTEH

Kunkoctsb t, °C p, kr/m? Y, H?
Bona 0 999,87 9805,37
4 1000 9806,65
10 999,73 9840
20 998,23 9789,29
30 995,67 9764,19
40 992,24 9730,55
AnieToH 15 790 7747,25
bensun 15 680-740 6668,52-7256,92
['manepun 6e3B0AHBIN
Kepocun 20 1260 12236,4
Macno MamnmHHOe 15 790-820 7747,25-8041,45
Macno TpancdopmaTop- 20 898 8806,37
HOE
Hedtb HaTypanbhas 20 887 8698,5
PryTh
15 700-900 6864,65-8825,98
CrmpT METHIIOBHIH, 0 13596 133331
100 % 20 13546 132841
90 %
30 % 0-20 800 7848
Crnupt strnossiit, 100% 0-20 820 8044.,2
70 % 0-20 950 9319,5
40 %
10 % 0-20 790 7749.,9
0-20 850 8338,5
0-20 920 9025,2
0-20 980 9613,8
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Tabnuna 2
3HaveHus: MoayJisi 00beMHOM ynpyroctu Boasl E V
OTeMHepaTypa, Ew B kre/em’ (10° TTa=10,2 krc/cM” ) ipu AaBIeHUH B am
C
5 10 20 40 80
0 18900 19000 19200 19500 19800
5 19300 19500 19700 20100 20700
10 19500 19700 20100 20500 21200
15 19700 20000 20300 20900 21700
20 19800 20200 20600 21200 22170
Tabnuma 3
3HaueHust MO/ yIIPYrocT Boasl Ew npu nasienun 10° Tla
B 3aBHCHMOCTH OT TEMIEPaTyPHI
t, °C 0 5 10 15 20
Ew-10?, Ta 1,86 1,91 1,93 1,96 1,98
Tabnuna 4
KoadduiineHTh 00BEMHOTO CXKATHS BW HEKOTOPBIX KUAKOCTEH
Kunkocts BV 10", a™!
Bona 47
I'mumepun 22,3
Kepocun 68-92
PryTh 4
CrupT STHIOBEII 113
Tabmuma 5
3navyeHus K0d(PUIMEHTA TEMITEPATYPHOTO PACIIMPEHHUS BOIBI Bt
Temneparypa, Bt (B MAJUTMOHHBIX JOJISAX) TIPU JABICHUH B am
0
C I 100 200 500 900
1-10 14 43 72 149 229
10-20 150 165 183 236 289
40-50 422 422 426 429 437
60-70 556 548 539 523 514
90-100 719 704 691 661 621
Tabmuma 6
KoadduiiueHTs TEMIIEPaTypHOT0 PacIIupeHUs Bt KUAKOCTEH
(n1s Temmepatyp oxono 18 °C)
Kuaxocts B¢ 104 K
Anerton 14,3
Benzon 10,6
I'mumepun 5,06
Kepocun 10
Hedo 9,2
PryTh 1,8
Crunuaap 9,4
CnupT METHIIOBBIN 11,9
CroupT STHIIOBEII 11
Kucnora azorHas 12,4
Odup >THI0BHIN 16,3
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Tabauma 7
3HaYeHHs IMHAMUIECKOTO KO3 duirenTa Ba3kocTn s Boasl
Temneparypa, °C M, Ta-c Temneparypa, °C M, Ta-c
0 0,001792 55 0,0005064
5 0,001519 60 0,0004688
10 0,001308 65 0,0004355
15 0,00114 70 0,0004061
20 0,001005 75 0,0003799
25 0,0008937 80 0,0003565
30 0,0008007 85 0,0003355
35 0,00007225 90 0,0003165
40 0,000656 95 0,0002994
45 0,0005988 100 0,0002838
50 0,0005494
Tabnuma 8

3HaueHUs JTUHAMUYECKOTO ,U 1 KHHEMAaTHYECKOro V KO3 (GHUIIMEHTOB BIA3KOCTEH IS HEKOTOPBIX

KHIKOCTEH

Kuzgkocts M, Ma-c V,cMc

Crnupt strnossiii Kepocun 0,00119 0,0151
PactBop 26-%-ii NaCl 0,0016 0,02
Hedts npu 15 °C 0,00184 0,0153
Macno MuUHEpaTbHOE 0,007 0,081
I'muuepun 0,0275 0,313
Macno kacTopoBoe 0,512 4,1

0,972 10,02
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Ta6mwma 9
DopmyJibl JJ1s1 OTIpeIeTIEHHs MOMEeHTa nHepuu Iy u
KOOPJIMHATHI IIEHTPA THKECTH Yy, ¢ TSI HEKOTOPBIX PUTyp
IO yH.T 0]
IIpanaeyTomHHE
b’
- —h
12 bh
Papobenpenmrit
= 3
LU “h Ly
3b 2
—
= h’ a’ +4ab+ b’ h a+2b " (a+b)
1 3b a+b 3 a+b 2
Kpyr
R*
4 7Z'R2
Moayspyr
L8
/X o 64 4R
2r 3 2
3
i 1 b3
4 Ta nmab
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Tabmmna 10
3naueHus aGCOMOTHOM 11epoxoBaTocTd A is TPy U3 pa3IHUHBIX MATEPHATIOB
Martepuan CTeHKH TpyOOonpoBoaa A, Mm
Menp, naTyHb, CBUHEL, CTEKJIO 0,01-0,05
Craib, HEOIBEPTTIIASCS KOPPO3IUH 0,06-0,1
Craib B yCIIOBHSX DKCIDIyaTallnn 0,1-0,2
Crajib CUIBHO IPOKOPPOIUPOBAHHAS 0,5-3
AcOornieMeHTHBIE TPYOBI 0,05-0,1
HoBeie ayrynHbie TpyObI 0,3
UyryH nocie JIMTENBHON SKCIITyaTalluu 0,85-3
Kenes3o onmHKOBaHHOE 0,15
beron 0,3-3
Tabmuma 11
®Dopmyel A1 pacdera koddpumpeHTa TpeHus
Ne Pexum Ob6nactp I'panune ®dopmyna 1 pacuéra
n/n JIBHOKCHHS TpPEeHHS obnactu
CooTBeTCTByIOMIAS Re > 2320 A=064/Re
1 JlamuHapHBIT JIAMUHAPHOMY PEXKUMY
UapaBINYeCcKH IIIaKHeE 2320<Re <20d/A L =0,316/ Re"»
TpyOBI
I'unpaBnuyecky mepoxo- | 20d/A< Re <500d/A L =0,11 (68/Re+A/d)**
2 TypOyneHTHBIN BaTbIE
TpYyOBI
ABTOMOJenbHAs (KBaI- Re > 500d/A r=0,11 (A/d)*»
patuyHas)

BOJIONIPOBOJIHBIX TPYO

Tabimna 12

Pacuernbic 3HaUCHUS YACIABbHBIX COHpOTI/IBJ'IeHI/Iﬁ Amn PaCXOAHBIX XapPAaKTCPUCTUK K IJIA CTAJIBHBIX U UYTYHHBIX

TpyOnI cTambHBIC TpyObl UyTryHHBIC

VenoBHBIH Tpo- A (s Q M¥/c) K? (nns Q M*/c) A (s Q m¥/c) K? (n1s Q M/c)
XOJ MM

50 3686 0,000271 11540 0,0000866

60 2292 0,000436 - -

75 929.,4 0,00108 - -

80 4543 0,0022 9534 0,00105

100 172,9 0,00578 311,7 0,00321

125 76,36 0,0131 96,72 0,0103

150 30,65 0,03263 37,11 0,027

175 20,79 0,0481 - -

200 6,959 0,1437 8,092 0,1236

250 2,187 0,4572 2,528 0,3956

300 0,8466 1,1812 0,9485 1,0543

350 0,3731 2,6802 - -

400 0,1859 5,3792 - -
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Tabmuna 15
3HaueHNs CONPOTHUBIECHUS S, OJTHOTO CTAHAAPTHOTO MOKAPHOTO pyKaBa JIHHOH 20 M
Huametp d, mm ComnpotuiieHue pykaea (s Q, j/c)
HENPOPE3UHCH- MPOPE3UHCH-
HEIC HEIC
51 0,24 0,13
66 0,077 0,034
77 0,03 0,015
89 - 0,00385
150 - 0,00045
Tabnuma 16
3naueHUs K0d(H(OUITUEHTOB CKATHS, CKOPOCTH M Pacxo/a.
No Buj orBepcTus unm Hacajka € 0] u C
1 Kpyrnoe orBepcTHe € OCTpOil KPOMKOM. 0,64 0,97 0,62 0,06
2 Brenmnanii TUIMHAPUYECKUNA HACATIOK 1 0,82 0,82 0,49
3 BHyTpeHHMI MIIMHAPHYESCKII HACAIOK 1 0,71 0,71 1
4 Konnuecku cxomsuiicss HacaaoK 0,98 0,96 0,94 0,09
5 Konnuecku pacxoasmuiicst HacaIoK 1 0,475 0,475 3,45
6 KonoumanpHbIii Hacagok 1 0,97 0,97 0,06
Tabmuma 17
3HaueHHE COMPOTUBICHUN Sy ¥ MPOBOIUMOCTEHN p HACATKOB
(mns Q, 1/¢)
Jna- Su p Jna- Sy p
MeTp Hacajka, MeTp Hacajka,
MM MM
10 8,26 0,348 27 0,156 2,54
11 5,64 0,421 28 0,134 2,73
12 3,98 0,501 29 0,117 2,93
13 2,89 0,588 30 0,102 3,13
14 2,40 0,682 31 0,088 3,37
15 1,63 0,783 32 0,079 3,56
16 1,26 0,891 33 0,070 3,80
17 0,99 1,01 34 0,062 4,02
18 0,787 1,13 35 0,055 4,26
19 0,634 1,26 36 0,049 4,51
20 0,516 1,39 38 0,040 5,02
21 0,425 1,53 40 0,032 5,57
22 0,353 1,68 42 0,026 6,14
23 0,295 1,84 44 0,022 6,74
24 0,249 2,00 46 0,018 7,35
25 0,212 2,17 48 0,016 8,02
26 0,181 2,35 50 0,0132 8,70
65 0,0053 13,74
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Tabmuua 18
3navyeHne KodppuureHTa @ A pa3IuIHbIX T1aMeTPOB HACAIKOB.
d Mmm 0 d Mmm 0
10 0,0228 32 0,0039
13 0,0165 38 0,0028
16 0,0124 45 0,0018
19 0,0097 50 0,0014
22 0,0077 65 0,00074
25 0,0061 76 0,00049
28 0,0050 89 0,00032
Tabmuua 19
3HaueHune kodpduimeHTa o,
Hy, M 8 10 12 14 16 18 20 22 24 26 28 30
a 1,19 | 1,20 | 1,21 | 1,22 | 1,24 | 1,27 | 1,32 | 1,38 | 1,45 | 1,55 | 1,67 | 1,84
Hgy, M 9,5 12 14,5 | 17,2 20 23 26,5 | 30,5 35 40 47 55
Tabmuua 20
3navyenue kodpdunreHTa B
® rpan 0 15 30 45 60 75 90
B 1,40 1,30 1,20 1,12 1,07 1,03 1,00
Tabmuma 21
Mopnyns ynpyroctu E TBepabIx Ten
Marepuai Keneso (crann) Yyrya
E- 10", ITa 21,2 11,5
Tabmuma 22
3Ha4YeHHUs] CKOPOCTU PaCIPOCTPAaHEHUS YAAPHOU BOJIHBI B BOZE
Marepuan CKOpOCTh pacipoCTpaHEHHUs YAAPHOI BOJIHBI, M/C
CranbHbie TPYOBI 1200
YyryHHBIE TPYOBI 1000
AcboreMeHT 700
Hosrle nbHSAHBIE pyKaBa 80
JIbHsAHBIC pyKaBa 0/y 120
IIpope3nHeHHBIE pyKaBa 300
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[Tpunoxenue 2

IIpumepsl pacuera paGounx XapaKTePUCTHK HEHTPOOEKHBIX HACOCOB

IIpumep 1. LienTpoOexHBINM HACOC, YCTAHOBJICHHBIM HA BBICOTY 1,5 M OT ypOBHS
xuakoctu ( p=1050 kr/mM>) B €MKOCTH, IOJAET 3Ty KMIAKOCThH 1O TPyOOIPOBOLY AUa-
metpom 0,1 M B xoimuecte 0,0055 mM>/c Ha BeicOTy 4 M B anmapar ¢ gasienueM 196,2
klla. OGuiee rupaBINYECKOE COMPOTUBIICHUE BCACHIBAIOIIETO U HATHETATEIBHOTO TPY-
oonpoBosoB 3 M. [lokazanue maHomerpa, NpucoeAMHEHHOro0 Ha ypoBHE 0,5 M OT ocu
Hacoca, 167,6 klla, BakyymmeTpa nepen Hacocom 12,4 xIla. /[TaBnenue B eMKOCTH, U3
KoTtopol nojaercs xkuakocts 98,1 klla. KIIJ] nacoca 0,6.

OnpenenuTs HAMOP, MOJIE3HYIO M MOTPEOIIIEMYI0 MOITHOCTh HacoCa.

Pemienue:
Hamnop Hacoca 1o 3Ha4eHUsIM JJaBJICHUI B EeMKOCTSX M TIOTEPh HANopa B TPyOOIPOBOIax

H:M+HF +> h,

Pg
p— . 3
H= (1962 ~98,1)-10 +1,5+3=18(m)
1050-9,81
Hamop nacoca mo moka3anusimM nmpuOopoB
+
g=PLu TP,
Pg
3
Heo (167,6 +12,4)-10 +0.5=18(m)
1050-9,81
ITone3nasa MOIIHOCTH HacocCa
Ne=Q pgH

Ne=0,0055-1050-9,81-18=1025 (Brt)
[ToTpebasiemas MOIITHOCTH Hacoca

Ne :@zmo(zam)

n 0,6
OtBetr: H= 18 m; N.=1025 Bt; N=1710 Br.

Ipumep 2. OnpeneauTs MOIIHOCTH, IMOTPEOIAEMYIO IIEHTPOOSKHBIM HACOCOM
ITH-60, ecnu ero moga4a 0,06 m*/c, monnemi namop 100 M, monmsiii KIT/T 0,6.

Pemenue:
1. MoiHoCTb, OTpedIisieMas HaCOCOM

No N _QpegH

n n
2. ITnotrocts Bogs! ipu 20 °C, p = 998,23 kr/m>;




40

g — YCKOpEHHUe CBOOOIHOTO MaaeHus, M/c?
0,06 -998,23 -9,81-100 _ 97.9 kBr .
0,6
OTBeT: MOLITHOCTH, TOTpebsieMas IICHTPOOeKHBIM HacocoM N= 97,9 kBT.

N =

IIpumep 3. Tlomaua noxkapuoro Hacoca [TH-40YB Q; npu nanope Hy;, yactote
BpamieHus n;, kKodhGuueHT moae3Horo aerucTus 1. OnpeaenuTb Kakoi MOIITHOCTH U
YaCTOTHI BPAIEHUS HEOOXOIMMO YCTAHOBUTH AJICKTPUICCKUN JIBUTATEIh, YTOOBI TTOBBI-
CUTH moady Hacoca 110 Q.. Kak n3menurcs namop Hacoca?

Pemenue:
1. PaccunThiBaeM 4acCTOTy BpalllEHUs MPU YBEJIMYEHUH TTOJAaYU HAcoca.
Q_n,
Q, n,
n,= om, 00582200 2459 06/mun
Q, 0,034

2. PaccuutbiBaeM noTpedasieMyto MOIIHOCTh Hacoca pH 3aJlaHHOMN Mojaye.
pgH 998,23-9,81-95-0,034
| = Q = =49,4kBt
n-1000 0,64 -1000
rae:  p— mIoTHOCTH BoAwl pu 20 °C, xr/m® (mpunoxenue 4, Tadm.1);

g — YCKOPEHHE CBOOOIHOrO IaAeHus, M/C2,
3. PaccunThIBaeM Harmop Hacoca IMpH MOBBIIICHUN T0IaYl Hacoca.

2
H _[n .
H, [nzj,
’ 2459’
H,=H, | 22| =95.[ 22| =118,68m.
n 2200

4. PaccunThiBaeM MOMIIHOCTD SJICKTPOABUIATCIIA ITPH NOBBIMNICHUH ITIOAAYHN HACOCA.

3
N, _[n |},
N2 n2 ’

3 3
N2=N;(E%J:4&4(259]:4%98KBD

1

n 2200

OTtBeT: HE0OXOIMMO YCTaHOBUTH AJIEKTPOJABUraTENb MOUIHOCTBIO 68,98 KBT H
yacToToi BpamieHus 2459 o0/MuH, npu 3TOM Hanop yBenuuurtcs 10 118,68 m.

1

IIpumep 4. Jlinst nomgauu 20 i1/c Boawl ¢ HartopoM 10 M IEHTPOOEKHBIN HACOC TO-
Tpebisier 2 kBT MomuocTu. Onpeaenutb, Kak U3MEHUTCS Mojada, Harop 1 notpedise-
Masi MOIIIHOCTh, €CJIM HACOC 3aMEHMJIM Ha MOJ0OHbIN, HO pabouee KOJeco Bpalaercs ¢

YIABOEHHOMN YaCTOTOM.

Pemienue:
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1. Onpenensem noaady Hacoca MPU U3MEHEHUH YaCTOTHI BPaAIlCHUS.

n
— 2 .
Qz - Q1 )
I’11
Q2=20-2=40 n/c.
2. OnpenensieM Hamopa Hacoca MPU U3MEHEHUH YaCTOThI BPaIllCHUSI.

2
H2 ) HIK&J ;
rl1

H,=10-22=40 m.
3. OnpexernseM MOIHOCTB HACOCA TP U3MEHEHHUH YaCTOTHI BPAICHUS.

3
Nz ) Nl(&} ;
I’11

N,=2-23=16 kBT.
OtBet: Q=40 n/c; H,=40 m; N,= 16 kBT.
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[Ipunoxenue 3

IIpumepsl onpenesieHUs1 pacxoa, HAMOPA BOJbI U YN CJIA NMOKAPHBIX CTPYil

Ipumep 1. /{5 060beIMHEHHOTO XO3SMCTBEHHO-IIPOTUBOMOKAPHOTO BOAOIIPOBOIA
OIpENENUTh PACXO/ M YUCIIO MOXKAPHBIX CTpyi. Yron Hakinona crpyu 60°. Bogomposon
00CITy’KMBAET JIBYXATaXKHOE MPOU3BOACTBEHHOE 37aHue II cTeneHn orHecToiKkoCcTH Ka-
teropuu B ¢ BbIcOTOM momerieHuit 8,2 M u pazMmepamu B miane 24 x 60 M (06bem 23616
M*).  OnpenenuTh TakKe JAMAMETD MOXKAPHBIX KPAaHOB, KOTOPLIMH JOJDKHA 000pY/10-
BaTbhCs BOJIONIPOBOJHAS CETh U PACCTOSIHUE MEKIY HUMH.

Jlano:

a=60";

T=8,2 m;

BxL=24x60 m;

V=23616 »°.

Haumu:

QBH, nCTp,de, LKp '?

Pewenue:

1. OnpeneneHrie HOPMATUBHOIO PAcX0/1a M YHCIIA MTOXKAPHBIX CTPYH.

Cornacuo CIT 10113130.2009, tabn. 2 Ha BHYTpEHHEE MOXKAPOTYIICHUE B MPOU3BOJI-

CTBEHHOM 3JaHUHM BBICOTOM 10 50 M Tpebyercs 2 cTpym o 5-1073 m¥/c.
Q::=2-5-107=10-107 (m*/c).

2. Pagnyc KOMITaKTHOM YacTH CTPYH.
[Ipu yriie HakaoHa cTpyn a =60°
T - 1,35 _ 8,2 — l,iS _ g(m).

sin & sin 60
T.k. pacxon moxapHoii crpyu Gosbmie 4-10° m/c, BogonpoBoaHas ceTh JOJKHA 000-
pyJOBaThCs MOXKAPHBIMU KpaHaMu 65 MM CO CTBOJIaMH, UMEIOIIMMH Hacaaku 19 MM u
pykaBamu gm0 20 m. (CHull 2.04.01-85%, 1. 6.8).
[Ipu 3TOM JeHCTBHUTENBHBIM pacxox cTpyn paseH 5,2:107 m’/c, manop y moxaproro
kpaHa 19,9 M, a komnakTHas yacth ctpyu R=12 M. (CIT 10.13130.2009, Tad. 3).

R, =

3. Paccrosinue Mexay mokapHbIMU KpaHaAMU.
Hcxoas u3 ycaoBus OPOIICHUS KaXKI0W TOYKH MOMEIICHUS ABYMS CTPYSIMHU

B 8 ) B e R

Omeem: Qu=5,2-107 M*/c, nBe noxapusie ctpyn; dyy= 65 MM; Li,=23 Mm.
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IIpumep 2. OnpenenuTs HAMOp y Hacajaka auamerpom 13 MM, HEOOXOIUMBIN IS TIO-
Jy4eHHUs CTPYH € pacxojom 2,5 ii/c.

Jlano:
d=13 mm;
Q=2,5n/c
Haumu: H?
Pewenue:
1. PaccuutheiBaem Hamop.
H=S,Q?
r7e Sy- CONpOTUBIIEHUS Hacanka, mpu d= 13 mm, S;= 2,89.
H=2,89 (2,57°=18,06 m

Omeem: H= 18,06 m

IIpumep 3. OnpenenuT MUHUMAJIBHBIM HAMoOp y MOXKAPHOTO Hacoca, oOecrevnBa-
I0IEero paboTy BHYTPEHHUX IOKAPHBIX KPAHOB TEATPAIbHOIO 3/IaHUS, €CJIH CaMbId
yIaNEHHBIN MOKapHBINA KpaH AMaMeTpoM 65 MM pacmnoiiokeH Ha BbicoTe 20 M U 000py-
JIOBaH HEMPOPE3UHEHHBIM PYKaBOM JJIMHHON 10 M M CTBOJIOM C HAaCaJKOM JIMAMETPOM
19 mMm. [IpousBoauTensHOCTS CTpyH 6,3 51/c. [ToTepu Hamopa BoO BHYTPEHHEH ceTH 7 M.

Jlano:
d= 65 mm;
z=20 m;
[=10 m;
di= 19 MmMm;
Q=6,31/c
hg=7 M
Haiimu: H?
Pewenue:
1. PaccuutbiBaeM moTepu Haropa B pyKase.
h,=nS,Q*= 1-0,0358- 6,3*= 1,52 m
ComnpotusieHue pykasa npu guamerpe 65 mm S,=0,077/2=0,0358 (mpunoxenue).
2. PaccuuThiBaeM Hamop y Hacajka.
Hee= SxQ*= 0,634 6,3?= 25,16 M
Conporusienne Hacaaka rnpu auamerpe 19 mm S,=0,634. (mpuiioxeHue).
3. PaccuuthiBaeM HEOOXOAMMBIA HAMOpP Yy MOXAPHOTO KpaHa, OH OMPEIENIeTcs Kak
CyMMa NOTepb BO BHYTPEHHEW CETH, HAllOpa B PyKaBe U HAIlOpa y HacaaKa.
H =2z + hgt hyt Hee=20 + 7 + 1,52 + 25,16 = 53,68 m

Omeem: H= 53,68 m
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Ilpumep 3. OnpenenuTs HEOOXOAUMBIN HAIMOP Y THAPAHTA MOXKAPHOTO BOJIOIPO-
BOJIa BBICOKOTO JlaBJieHUsl. BbIcOTa caMOro BHICOKOT'O MPEANPUSITHS, Ha KPBIIY KOTOPO-
ro MOJHATHI CTBOJIBI C HacagkamMu auameTrpoM 19 mm, cocramiser 25 M. [lomaya BojbI
OT KOJIOHKH, YCTAHOBJICHHOW Ha THJIPAHT, OCYIIECTBIISICTCS MO HEMPOPE3UHEHHOU pPy-
KaBHOW JIMHUU JuameTpoM 66 MM u mimHHOM 120 M. Pacxoa BOIbI M3 CTBOJIA JTOJIKEH
OBITH HE MeHee 5 J/c.

Jlano:
d,= 66 MM;
z=25wm;
L=120 wm;
[=20wm;
di= 19 MmMm;
Q=5n/c
Haumu: H?
Pewenue:
1. PaccuuThiBaeM notepu Hamopa B pyKase.
h,=nS,Q’=6-0,077- 5°= 11,55 m
ConpoTusieHnue pykasa rnpu nuamerpe 66 mm S,=0,077.
KosmmuecTBo pykaBoB.
n=L//=120/20 = 6 mT.
2. PaccuuThiBaeM Hamop y Hacajka.
Hee= SxQ*= 0,634 5°= 15,85 m
Conpotusnenue Hacaakanpu auamerpe 19 mm S,=0,634.
3.PaccuntbiBaeM HEOOXOIMMBIN HAmop y THApPAHTa, OH OIMpEAeNseTcs] KaKk cymMma Io-
TEpb HAIOpa B PyKaBe U HAmopa y HacaJka.
H=z+h,+H,=25+11,55+15,85 =52,4m
Omeem: H=52,4 M

Ilpumep 5.  OnpeaenuTs BO3MOXKHBIN Pacxo BOABI OT MOKApPHOTO KpaHa JUaMeT-
poM 50 MM, 000PYIOBAaHHOTO HEMPOPE3UHEHHBIM PYKaBOM JUIMHHOU 20 M M CTBOJIOM C
HAcaJIKoM AuaMeTpoM 16 MM, eciii rapaHTUPOBAHHBIA HAMOp y MOXKAPHOTO KpaHa Co-
craBisgeT 20 M.

Jlano:
d= 50 mm;
[=20wm;
d.= 16 mMm;
H:=20w™m
Hatimu: Q?
Pewenue:
1. PaccumTbhiBaeM pacxoj BOJbI OT MOXKAPHOTO KpaHa.
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H= hy+ Ho=1nS,Q* $,Q* = H=QnS,+S,) =
o- |1 :\/ 20 _3650/c
nS,+S, \1-0,24+1,26

Omeem: Q = 3,65 n/c

IIpumep 6.  Omnpenenuts BO3MOXKHBIN pacxo BOABI OT IOXKAPHOTO KpaHa Jua-
MeTpoM 65 MM, 00OpPYJOBaHHOI'O HEMPOPE3UMHEHHBIM pyKaBOM JUIMHHON 20 M u
CTBOJIOM C HacaJKoM JuaMeTpoM 19 MM, eciu rapaHTUpOBaHHOE M30BITOYHOE /1aB-
jieHne B 6aKe TUIPONHEBMATHUECKON yeTaHOBKH 4,2 10° ITa. TToxkapHblii KpaH, pac-
MOJIO’KEHHBIM Ha BbIcOTE 20 M OTHOCHTENIHHO YpOBHS Oaka MHEBMATHUYECKOM ycTa-
HOBKH, IOTEPU HANIOPA BO BHYTPEHHEH CETHU 5 M.

Jlano:
d= 65 mm;
[=20wm;
d.i= 19 mm;
P=42" 10
z=20 M;
hey=5™m
Hatimu: Q?
Pewenue:
1. PaccuuThiBaeéM Hamop npu KOTOPOM MPOUCXOIUT UCTEUEHUE.
H="P/pg=4,2-10° 1000 9,81 =42,86 m
2. PaccuutbiBaeM pacxo/l BOJbI OT MOXKAPHOTO KpaHa.
H =z + hyy + hyt Hee= z + hyy + nS,Q%+ S,Q° =
H -z - hyy = Q*(nS,+ Sy) =

H-z-h 42,86 -20-5
0= ® = =571/c
nS, +8S, 1-0,077 + 0,634

Omeem: Q=15 1/c

[Tpunoxenue 4
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IIpuMepHbIii epeyeHb TeM BbIMYCKHbIX KBATH(UKAIMOHHBIX PadoT MO Juc-
numnnHe «IIpoTuBonokapHoe BOAOCHAOKEeHHE)»

1. AHanu3 U 000CHOBaHME HOPMATUBHBIX TPEOOBAHMI MO pacxojaM BOJBI IS
LeJIeH HapyKHOTO TOKAPOTYIIEHUS MPOU3BOJICTBEHHOIO 3aHUS.

2. YcoBeplUIEHCTBOBAHUE CUCTEM HApY>KHOTO MPOTHUBOIOKAPHOTO BOJOCHAOXKE-
HUS C YYETOM TpeOyeMbIX PacXoJI0B BObI Ha IEJIM HAPYKHOTO MOKAPOTYIIECHUS MPO-
W3BOJICTBEHHOIO 3JaHUS.

3. Pa3paboTka kKoMIUIeKCa MEPONIPUATHI IO MOJEPHHU3AIMN CUCTEM MPOTHUBOIIO-
’KAPHOTO BOJIOCHAOXKEHUS 3AaHUS MMOBBIIICHHOM 3TAXKHOCTH.

4. Pa3paboTka KOMILIEKCa MEPOIPHUITHIA MO MOJACPHU3ALNNA CUCTEM MPOTHUBOIIO-
’KAPHOTO BOJIOCHAOXKEHHSI XUMUYECKOTO 3aBO/Ia.

5. Pa3paboTka kKoMIUIeKCa MEPONIPUATHI IO MOJEPHHU3AIMN CUCTEM MPOTUBOIIO-
’KApHOTO BOJIOCHAOKEHHSI HACEJICHHOTO ITYHKTA.

6. Pa3zpaboTka KOMILUIEKCa MEPONPUATHI MO MOJEPHU3AIMU CUCTEM MPOTUBOIIO-
’KApPHOr'0 BOJIOCHAOKEHHUS 3JaHUSI C MACCOBBIM MPEOBIBAHUEM JIFO/ICH.

7. Pa3zpaboTka KOMILIEKCa MEPONPUATUI MO MOJEPHHU3AIMU CUCTEM MPOTUBOIIO-
YKapHOTO BOJIOCHAOXKeHUs Ha 0a3ax HeTH 1 HEPTENPOIYKTOB.

8. Pa3paboTka KoMILIeKca MEPONPUATHI O MOAEPHU3AIMU CUCTEM MPOTHUBOIIO-
’KApPHOr0 BOJIOCHA0KEHUSI 00BEKTOB ATOMHON MPOMBIIIIJIEHHOCTH.

9. Pa3paboTka KOMIUTIEKCa MEPONIPUATHI TI0 MOJEPHHU3AIMN CUCTEM MPOTUBOIIO-
’KApHOTO BOJIOCHAOXKEHHSI )KHBOTHOBOYECKOTO KOMILIEKCA.

10. Pa3paboTka KOMILIEKCA MEPONPUSATUNA MO MOACPHU3ALMNU CUCTEM IMPOTUBO-
MO’KapHOTO BOAOCHAOXKeHUs HedTenmepepabaThIBArOIIETO 3aBOIA.

11. IIpoexkTrpoBaHuEe BHYTPEHHErO MPOTHMBOIIOKAPHOIO BOJONPOBOJA HA IPO-
MBIIUIEHHOM TPEANPUSITUH.

12. MoaepHm3aius CUCTEM BHYTPEHHETO MPOTHUBOIOKAPHOTO BOJIOCHAOKCHUS
00BEKTa C MACCOBBIM ITPEOBIBAHUEM JIIOICH.

13. HUccnenoBanue ruipaBIndeCKUX COMPOTUBIICHUN MPHU MPOEKTUPOBAHUU CHU-
CTEM IPOTUBOIOKAPHOTO BOJOCHAOKEHUSI.

14. UccnenoBanre THIPABIMYECKUX COMPOTUBICHUI NPHU SKCILTyaTallUd CHUCTEM
POTHUBOIIOKAPHOTO BOJOCHAOKEHUS.

15. AHanu3 cocTOsiHUS MPOTUBOMOKAPHBIX BOAOINPOBOJIOB HA OOBEKTE U UX MO-
JEpHU3ALH.

16. IIpoexTupoBaHUE CUCTEM HAPY>KHOTO MPOTHUBOIIOKAPHOIO BOJIOCHAOKEHHS
rOpPOJICKOT0 OKpYyTa.

17. TlpoekTupoBaHUE CUCTEM HAPY>KHOTO MPOTHUBOIOKAPHOTO BOJIOCHAOKEHHUS
XUMUYECKOTO TPEANPUSITHUS.

18. IIpoexTupoBaHUE CHUCTEM HAPY>KHOTO MPOTHUBOIOKAPHOI'O BOJIOCHAOKEHHS
MHOTO()YHKITHOHAIEHOTO KOMILJIEKCA.

19. IIpoexTupoBaHUE CUCTEM HAPYKHOTO MPOTHUBOIONKAPHOIO BOJOCHAOKEHUS
HedTenepepadaThIBAIOLIETO MPEATPUSITHSL.

20. ITpoekTrpoBaHUE CUCTEM BHYTPEHHETO MPOTHUBOIMOKAPHOTO BOJOCHAOKEHUS
LEHTPa KyJIbTYpPbl U OTAbIXA.
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21. UccnenoBaHusi MPOYHOCTH COEIMHEHHMI MPOTHUBOIOXKAPHBIX BOJOIPOBOIOB
pa3IMYHON KOH(PUTYpaIUu.

22. Pa3zpaboTka KOMILIEKCa MEPONPUATHIA IO 00ECTIEUEHUIO HAJIEKHOCTU CUCTEM
IPOTHUBOIOKAPHOTO BOJOCHA0KEHHUS FOPO/Ia C YUETOM MEPCHEKTUBBI €r0 Pa3BUTHSL.

23. Pa3zpaboTka KOMILUIEKCa MEPONPUATUI IO 00ECTIEUEHUIO HAJIE)KHOCTU CUCTEM
POTHUBOIIOKAPHOTO BOJIOCHAOXKEHMSI TTPU CTPOUTEIHCTBE 3aHUM MOBBIIIEHHON 3TaX-
HOCTH.

24. O60cHOBaHME HOPMATUBHBIX PACX0JI0OB BOJABI HA HAPYKHOE MOKAPOTYLICHUE
B TIOCEJICHUH NP HAIWYUH 3aHUN Pa3TUYHON (PYHKIIMOHAIBHON MOXKApHON OMacHoO-
CTH.

25. UccnenoBanue rTuApaBIMdeCKUX COIPOTUBIIEHUN B PYKABHBIX CUCTEMAX.

26. UccnenoBaHue THAPABINYECKUX CONPOTUBICHUM B MPOTHUBOMOKAPHBIX BO-
JOMPOBOAAX.

27. UccnenoBanue BIUSIHUS MOJMMEPHBIX J00OABOK HA THJIPABIMYECKUE COMPO-
THUBJIEHUS U JAJIBbHOCTH MOJIETA TIOKAPHBIX CTPYH B CUCTEMAX MPOTUBOIIOKAPHOTO BO-
JIOCHAOKEHUS.

28. UccnenoBaHne KaueCTBEHHBIX XaPAaKTEPUCTUK BOASHBIX MMOXKAPHBIX CTPYH.

29. Pa3paboTka KOMITBIOTEPHBIX J1a0OPATOPHBIX KOMIUIEKCOB MO MCCJIEIOBAHUIO
TUPABINYECKUX CUCTEM B IPOTHUBOIIOKAPHOM BOJOCHAOKEHUH.

30. Pa3paboTka MeponpHsTHII MO YCOBEPIICHCTBOBAHUIO CHCTEM IPOTHUBOIIO-
’KApHOTO BOJOCHA0XKEHUS KWHOTeaTpa ¢ pa3pabOTKONl BHYTPEHHErO MPOTHBOIOXKAP-
HOT'O BOAOIPOBO/IA.

31. Pa3zpaboTka cucTeM MPOTHBOIIOXKAPHOIO BOAOCHAOKEHUS NIPU TYLIEHUH JIEC-
HBIX ¥ TOP(SIHBIX MOXKAPOB.

32. Pa3zpaboTka MEpOIpHUSITHI MO yCOBEPIICHCTBOBAHUIO CHUCTEM MPOTUBOIMO-
’KAPHOTO BOJIOCHAOXKEHUSI HHCTUTYTA.

33. Pa3paboTka MepoOmpHsTHII MO YCOBEPIICHCTBOBAHUIO CHCTEM IPOTHUBOIIO-
KApPHOr0 BOJIOCHAOKEHUS OOJIbHUIIBI.

34. Pa3paboTka KOMILJIEKCAa MEPONPUATUNA 110 MOAEPHU3AIMU CUCTEM MPOTUBO-
0>KapHOTO BOJOCHA0KEHHUS 1IeXa MOATOTOBKH MEPEKAYKu He(PTH MeCTOpOXKe-
HUSL.

35. [IpoexTupoBaHUE CHUCTEM HAPYKHOTO MPOTHUBOIOKAPHOTO BOJIOCHAOKEHHUS
(habpuku.

36. [IpoekTUpOBaHUE CUCTEM BHYTPEHHETO MPOTUBOMOKAPHOTO BOJIOCHAOKEHHUS
JETCKOT0 J0Ma.

37. Pa3paboTka MEpONpHUsSTHH MO YCOBEPIIICHCTBOBAHUIO CUCTEM BHYTPECHHETO
MPOTUBOMOXKAPHOTO BOJIOCHAOXKEHUS IETCKOTO A0Ma.

38. Pa3paboTka KOMILIEKCA MEPONPUSITUNA MO MOACPHU3AIMNU CUCTEM IMPOTUBO-
MO’KAPHOT0 BOJAOCHA0XKEHUSI BOEHHOT'O TOCITUATAJIS.

39. Ilpumenenue ckuH-3¢deKTa st U3yuyeHUs: HanpsLKeHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSA IPOTUBOIIOKAPHOTO BOJOIIPOBOAA.
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