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OTIJIABJIEHUE
BBEJIEHUE
METOJIMUECKUE  MATEPHUAJIBL,  OMNPEARJISIIOUIAE  TIPOLIEJYPBI
OLIEHUBAHUS 3HAHUI, VMEHHWI, HABBIKOB W (MJIA) OIIBITA
JEATEJILHOCTHA, XAPAKTEPM3VIOUIUE DTAIBI ®OPMUPOBAHUS
KOMIIETEHLIMIT W KPUTEPMU OLEHKA VYCTHOT'O (ITMCHBMEHHOTO)
OTBETA
TUMOBLIE KOHTPOJIBHBIE 3AJJAHMSI WJIU UHBIE MATEPUAJIDL
HEOBXOJMMBIE JUISI OLIEHKUW 3HAHMI, YMEHUI, HABBIKOB U (WJIN)
OIIBITA JIESTEJBHOCTH, XAPAKTEPU3YIOIINX DTAIIBI ®OPMUPOBAHUSI
KOMITETEHLIMI B ITPOLIECCE OCBOEHUS YUEBHOI AUCUUTUTAHEI
HCpC‘ICHB TECCTOBBIX SaHaHI/Iﬁ 10 JUCHUITIINHE ((HpOTI/IBOHO)KapHOC BOI[OCH8,6)K€HI/IC»
METOJIMYECKUE PEKOMEHJALMH IO BBITIOJIHEHUIO
KYPCOBOTI'O [TPOEKTA
METOJIMYECKUE PEKOMEH/IAITVH TTO TIOATOTOBKE
K 3AUETY U DK3AMEHY
METOJIMUYECKUE PEKOMEHIAITVH TTO BBITIOJIHEHUTO
JINTJIOMHOT O ITPOEKTUPOBAHUS



BBEJAEHHUE

[Tpu 60prbE ¢ mokapamMu BOTPOCH! MPOTHBOIOKAPHOTO BOJAOCHAOKEHUS BCETaa
OBLITM ¥ OCTAIOTCSI B IICHTPE BHUMaHUS. [IpoTHBOIOKapHOE BOJTOCHAOKEHUE - KOMIUIEKC
WHKXCHEPHBIX COOPY)KCHHH W OPTaHU3AIMOHHBIX MEPONPUSITHHA, C MTOMOIIBIO KOTOPHIX
oOecrieuynBaeTCs Mojada BOJbI K MECTY MOXkKapa

JucrummmHa  «IIpoTHBOTIOKapHOE BOMOCHAOKCHHE» SBISICTCS OCHOBOM  JIJISt
U3YUYCHUS TaKuX NPOPHIMPYIOMMX JUCHMIUIMH, Kak «llokapHas 0e301acHOCTh B
CTpOUTEILCTBEY», «IloskapHas TakThkay, «llokapHas TexHHKa», «IIpon3BOJACTBCHHAS U
Mo’KapHasi aBTOMaTHKa.

[eapro n3ydeHus: AUCHUILUTHHBL «[IpOTHBOMOXKApHOE BOIOCHAOKCHHE) SBIISCTCS
PHOOPETEHHE CITyIIATESISIMA TCOPETHYSCKUX 3HAHUH M0 METOJMKAM pacyeTa HACOCHO-
PYKaBHBIX CHCTEM, OMPEICIICHHS pacXojia BOJALI M HAlopa B HAPYKHBIX U BHYTPEHHUX
MIPOTHUBOIIOKAPHBIX  BOJOTPOBOAAX, OOECIEUEHUI0 HAA&KHOCTH pabOTBI  CUCTEM
MPOTHUBOIIOKAPHOTO  BOJOCHAOXKCHHS,  IMPOBEACHWIO  JKCHEPTH3bI  MPOCKTHBIX
MaTepHaIOB U MPAKTUYECKUX HABBIKOB IO OOCJICIOBAHUIO CHCTEM MPOTHUBOIOKAPHOTO
BOJIOCHAOKEHUS.



. METOAUYECKHUE MATEPHAUJIBI, OIIPEJAEJIAIOIIUE ITPOLEYPbI
OLIEHUBAHUSA 3HAHUIM, YMEHUI, HABBIKOB U (UJIN) OMBITA
NEATEJBHOCTU, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUA
KOMIIETEHIIMM U KPUTEPUU OLIEHKH YCTHOI'O (ITUCBMEHHOTI O)
OTBETA

Texymmii KOHTPOJIb OCYIIECTBISETCS B (POpME MMCEMEHHBIX MPOBEPOYHBIX padoT,
TECTUPOBAHUS, 3AIIIUTHI OTYETOB U MPOBEPKHU 3aJIaHUN CaMOTIOATrOTOBKU. Bubl u hopmbl
OLICHOYHBIX CPEACTB B MEPHUOJ TEKYILIETO KOHTPOJIS MPEACTABIEHBI B M. 4 HACTOSLIETO
dboHa OLIEHOYHBIX CPEJICTB.

[Ipu ouieHke yCTHBIX (TUCBMEHHBIX) OTBETOB OOYYAIOIIUXCSl HA MPAKTUYECKUX U
71a00paTOPHBIX 3aHATUSIX MPETIOABATENIO CIIEIyEeT YUUTHIBATh MOJHOTY U MPABUIIBHOCTh
OTBETa, CTENEHb OCO3HAHHOCTH, IOHUMAHHS W3YYEHHOTO, a PYKOBOJCTBOBAThCS
CICAYIOIIUMU KPUTEPUSIMU:

Kpurepumu onieHk#n yCTHOT0 onpoca
OTMeTKa «5» CTaBUTCA, €CJIM OOYYarolIUMCS TIIYyOOKO M MPOYHO YCBOWJ BECh
MpOTrpaMMHBIN MaTepurall, UCUEPIIbIBAIONIE, MOCIEA0BATEIBHO, TPAMOTHO U JIOTHYECKHU
CTPOMHO €r0 U3JIaraeT, TECHO YBS3BIBACT € 3a7auaMH U AearenbHocTbio MUC Poccun, He
3aTPYJHSAETCS C OTBETOM MPHU BUJAOU3MEHEHUHU 3aJlaHusi, CBOOOJHO CHpPAaBIsIETCS C
3a/layaMl M TPaKTUUECKUMM 3aJaHUSIMU, TPaBUILHO OOOCHOBBIBAET IPUHATHIC
pelieHus, yMeeT CaMOCTOSITEIbHO 00001IaTh MaTepual, He I0MyCKaeT OMUOOK.

OtmeTka «4» cTaBUTCS, €CIM OOYy4YaloIIMICS TBEpPAO 3HAET MNPOrPaMMHBIN
Marepuall, TpaMOTHO W TO CYIIECTBY H3JaraeT €ro, He JOIMYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC, MOXKET MPABUIBHO NPUMEHATh TEOPETHUECKHUE
MOJIOKEHUSI W BIAJCeT HEOOXOAMMBIMU YMEHHSIMHU M HaBBIKAMH TIPH BBITIOJHEHHUH
MPAKTUYECKUX 3aJIaHUN.

OtMeTKa «3» CTaBUTCS, €CIM 00YyYaroIIHIiCs YCBOMI TOJIbKO OCHOBHOM MaTepual,
HO HE 3HAET OTIENbHBIX JETajel, JOMyCKaeT HETOYHOCTH, HE COBCEM ITPaBUJIbHbBIC
(GbOopMYyJIMPOBKY, HapylIaeT TOCJIEI0BATEIbHOCTh B  HU3JI0KEHHH MPOrPAMMHOTO
MaTepualia v UCTIBITHIBAET 3aTPYIHCHUS B BHIMIOJHEHUH MPAKTUYECKUX 3aJaHH.

OTMeTKa «2» CTaBUTCS, €cli OOydYaroluiicss HE 3HAeT 3HAUUTEIbHOW YacTu
NpOrpaMMHOT0 Marepualia, JOMyCKaeT CYIIECTBEHHbIE OIMMOKU, ¢ OOJBIIUM
3aTPyJHEHUEM BBITIOJTHSAET MIPAKTUUECKUE 3a/1anusl, 3a1aun. OLeHKa «2)» 0TMEUaeT TaKue
HEJIOCTaTKU B  TOATOTOBKE OOYYaromerocs, KOTOpbIC SBISIIOTCS  CEPhE3HBIM
MPENATCTBUEM K YCIIEIITHOMY OBJIAJICHUIO MTOCIEAYIOIIUM MAaTEPUATIOM.

KpuTtepun oieHKH TeCTOBBIX padoT
OTmeTka «5» CTaBUTCS, €CIIM 00YYarONIUiiCs BHITTOJHUI BCE 3a/IaHUSI BEPHO.
OtmeTtka «4» CTaBUTCS, €CAM 00yJaromMiics BBHIOJHWI MPABUIbHO HE MeHee 3/4
3aJlaHU.
OtMeTKka «3» CTaBUTCS, €CIM OOYYarOIIUICS BBITOJHWII HE MEHEE TMOJIOBUHBI
3aJIaHUM.
OTMeTKa «2» CTaBHUTCS, €CIM OOYYaroUIUMWCS BBHITIOJHWI MEHEE TOJIOBUHBI
3aJIaHUM.



KpuTtepumn onieHku penienus 3aaa4

CuryanmoHHBIE M MPAKTUYECKHE 3aJlayd MPEACTAaBISAIOT COO0OMl CUTyaluu W3
pealIbHbIX COOBITUH, KOTOPhIE 00YYAIOMIUICS TOJDKEH PEIIUTh MPAaBUIBLHO M TPAMOTHO.
Pemenue 3a1aun OLIEHUBAETCS] MAKCUMAJIBHO B 5 0aJUIoB.

OtmeTKa «5» CTaBUTCS, €CId 00Y4arOUIUICS Aall MOJHOE U NMPABUIIBHOE PELICHUE
3aJ1ayu.

OTmeTKa «4» CTaBUTCA, €CIM OO0YYalOUIMIICS MPY BBITIOJHEHUH 3a7a4d JOMYCTHII
HETOYHOCTH B pacuerax, GopMyIHpOBKaXx.

OtMmeTka «3» CTaBUTCA, €CIM OOYyYalolUNCs MPEACTaBUJI HEMOJIHOE pPEIICHHE,
JOMYCTUJI TPyOble OMIMOKH, UM HE MOJTHOCTHIO PEIIUI 331auy.

OtMmeTka «2» CTaBUTCS, €ClId 00YyYarolUMNCs MPECTaBUI TOCIE0BATEIbHOCTD
pelieHus, HO PelIeHuEe 0Ka3aJI0Ch HEMPaBUIbHBIM.
Kpurepuu onieHKH 10KIa1a

[Ton nmoknagoM MNOAPA3yMEBAETCS MTOT CAMOCTOSITEIBHOM HKCCIEA0BATEIbCKON
paboTel oOywaromierocsi. UYToObl ero MOArOTOBUTh, HEOOXOAMMO HE TOJBKO
ITIO3HAKOMUTHCSI C ONPENEIICHHOW HAay4YHOW JUTEpaTypod, HO U BBIIBHHYTH CBOIO
TUIIOTE3Yy, MPOBECTU COOP AMIIMPUYECKOTO MaTepuasna, UCHOJIb3ys CaMOCTOSITEIIbHbIE
HAOJIOICHUS, TIPUMEHSSI YCTHBIE ONPOCHI, AHKETHI, TECTbI, U3yYUTh HEOOXOIUMBIE
JOKYMEHTBI U T.J., IPOBEPUTH TUNIOTE3Y, NPUUTH K OOOCHOBAHHBIM BBIBOJIaM, JI0Ka3aTh
NPaBUIBHOCTh COOCTBEHHOTO PEIICHHs Npo0ieMbl W  OPOPMUTH TMOJYyYEHHBIE
pe3yJbTaThl B BUI€ MUCbMEHHOM paboThl. MakcumanbHOE KondecTBo 6amoB — 5. [lpu
BBICTaBJICHUU OILICHKU 32 JJOKJIAJl JOJKHBI YUYUTHIBATHCS CIEIYIONTUE KPUTEPUH:

- IIOJTHOE PACKPBITHE TEMbI U COOJIOCHUE JJOTUYHOCTH U3JIOKEHU — 2 Oallna;

- HaJM4ue COOCTBEHHBIX BBIBOJOB M MPEMJIOKEHHM, 0000IIEHUH, KPUTHIECKOTO
aHanuza - 1 6amn;

- UCIIOJIb30BaHUE MIMPOKON MHGOPMAIIMOHHON 0a3bl, MPAaBUILHOCTH OPOPMIICHUS,
cOOJII0/IeHUE TPaBUJI IUTUPOBaHUs - 1 Oam;

- KAaueCTBO YCTHOTO BBICTYIUICHHS: YMEHUE TOBOPUTH MyOJIMYHO, 3aMHTEPECOBATH
ClIylIaTelsiel, BIaJeHUe peyblo, SCHOCTh, 00Pa3HOCTh, )KUBOCTh peuu - 1 Oa.

[To cymme 6aiioB U CTENEHH peaTU3alMKU KaXI0r0 U3 KPUTEPUEB BBICTABIISIETCS
OTMETKA 3a JOKJIal.

Kputepun onenku pedepara (Hay4Horo npoexra)

OaHUM U3 BUJOB TEKYIIETO KOHTPOJISI M0 OKOHYAHWM HU3YYEHHUS TEMBbI SIBISETCS
BBINOJIHEHHE 00yYaroIUMUCs pedepaToB (HayUYHbIX TPOEKTOB).

HaydHbple TpOeKThl M3HAYAIBHO HAMpaBJICHBl HA cOOp MHGOPMAIMH O KaKOM-TO
O00BEKTE, SBJICHUHU, HA O3HAKOMJICHHE YYaCTHUKOB NPOEKTa ¢ 3TOi mH(popmauueH, ee
aHanu3 U 00o01eHre (HaKToB, MPETHASHAYCHHBIX JIJIST IIMPOKOHN ayTUTOPHH.

Kputepun onenku pedeparoB (HayyHOro MPOEKTa) MO IUIAHUPOBAHUIO HAYYHOTO
AKCHEpUMEHTA (IPUMEPHBIE):

- YETKOCTh MOCTABJICHHBIX 1I€JIU U 33]1ay;

- TEMAaTUYECKast aKTyalIbHOCTh U 00BEM UCIIOJIb30BAaHHOM JTUTEPATYPHI;

- MOJIHOTA PACKPBITUSI BEIOPAHHON TEMBbI MPOEKTA;

- 000CHOBaHHOCTH BBIBOJIOB U X COOTBETCTBUE MOCTABICHHBIM 3a/1a4aM;
- aHaJIN3 MOJIyYCHHbIX TaHHBIX;

- HaJM4ue B paboTe BHIBOJA WIIM MPAKTUYECKUX PEKOMEHAAIIHI;



KauecTBO odopmiieHHss paboThl  (Hanuuwe TabaMI, CcXeM, TrpaduKoB,

dboTOMaTepraIoB, 3aPUCOBOK, CITMCKA UCTIOJIb3yeMOW JTUTEPATYPHI U T.11.).

MakcumaiibHoe KomdecTBo OayutoB — 100.
[Ipn BBICTAaBIEHUM OIIEHKM 3a TMPOEKT JOJDKHBI YYUTHIBATHCS CIEIYIOLIUE

KPUTEPUU:

1.
2.

o

*®

YeTKoCTh OCTABICHHON SN U 337]a4 — MaKCUMaJIbHOE KoJm4ecTBO 6amioB 10;
AKTyaJIbHOCTh U 00BbEM UCTIOIB30BAHHOM JINTEPATYPHI - MAKCUMATbHOE KOJTUYECTBO
oayuios 15;

[TomHOTa pacKpbITHS BEIOPAHHOM TEMBI - MAKCUMaJIbHOE KOJMUYECTBO 0ayLIoB 15;
JIOrMYHOCTH MOCTPOEHUS - MAKCUMAIILHOE KOJIMYEeCTBO OaijioB 15;
OOOCHOBaHHOCTh BBIBOJOB M HX COOTBETCTBHE IIOCTABJICHHBIM 3ajadyaM -
MaKCHUMaJIbHOE KOJIM4eCTBO OaiyioB 15;

Hanuuue B paboTre BbIBOJA MM MPAKTUYECKUX PEKOMEHIAIMM - MaKCUMalbHOE
KoauuecTBo OamioB 10;

KauectBO 0opmiieHuss padboThl - MAKCUMaIbHOE KOJIMYecTBO OamioB 10;
[IpencraBneHue pe3ynbTaToOB - MAKCUMaIIbHOE KOJIHUecTBO OamioB 10.

Onenky mnpeacTaBieHus: pedepaToB MpenojaBareidb MPOBOIUT, CYMMUPYS

pe3yabTathl B 6amiax: 85-100 6aioB — orleHKa «S5»

70 -

84 Oasta — orieHKa «4»

50- 69 OayIOB — OIIEHKA «3»
Menee 50 0ayU10B — OIlEHKA «2.

Kpurepuu oieHKH KypCOBBIX IPOEKTOB
OgHyuM W3 BUAOB TEKYIIETO KOHTPOJS MO OKOHYAHMM W3YYEHHS JUCUUILIMHBI

SBJISICTCSI BBIMIOJTHEHUE O0YYAIOIIMMUCS KYpCOBOTO MPOEKTA.

Kpurtepuu o1ieHKH KypcoBOTo MpoeKTa (MpUMEpHBIE):
YETKOCTb BBHITIOJTHEHHMSI IOCTABJICHHBIX IEJIeH 1 3a/1a4;
TeMaTU4eCKasi aKTyaIbHOCTb;
MPaBIJIBHOCTH BHIOPAHHOTO BapyUaHTa M CICIaHHBIX PacueTOB;
aHaJIN3 MOJTYYCHHBIX JaHHbIX;
Hannuue B paboTe rpaduyecKoil YacTH U MPaKTUIECKUX PEKOMEH I,
KauecTBO  odopmiieHus paboThl  (Hanuuue Tabnui, CXeM, TrpaduUKoB,

dhoTomaTepuaaoB, 3apUCOBOK, CIIUCKA HUCIIOJIb3yEeMOM JTUTEPATYPHI U T.1.).

MakcuMalibHOE KoJmuecTBO 0ayuioB — 100.
[Ipu BBICTABIEHWU OIEHKH 3a TPOEKT JODKHBI YYHUTHIBATHCS CIICAYIOIINE

KPUTEPHH:
9. 4eTKOCTb BBINOJHEHHUS MOCTABJICHHBIX 1IEJI€H U 3a/1a4 — MAKCUMAJIbHOE KOJIMYECTBO

6amioB 10;

10.TemaTH4ecKast aKTyalbHOCTh - MAKCUMaJIbHOE KOJIMYECTBO 0asioB 15;
11.mpaBUJILHOCTh BBIOPAHHOI'O BAapUAHTa W CHEJIAHHBIX PACUETOB - MAKCHUMAaJIbHOE

KOJInuecTBO 0asuioB 15;

12.aHa113 MOJYyYEHHBIX JAHHBIX - MaKCUMaIbHOE KOJIMYECTBO OaiioB 15;
13.Hanuure B pabore rpaduuecKod 4YacTH U TNPAKTHUYECKUX PEKOMEHIAIUN -

MaKCHMaJILHOE KOJIMYECTBO 0aJIIOB 25,

14.xauecTBO 0hopmIiIeHHS pabOThHI - MAKCUMAJIbHOE KOJIMYeCcTBO 0aiioB 20;



OneHKy npecTaBiIeHUs KyPCOBBIX IMMPOCKTOB MPEIO aBaTeb MPOBOINUT, CYMMHUPYS
pe3ynbTathl B Oamiax: 85-100 6amaoB — orieHKa «S5»
70 - 84 Oanna — orieHKA «4»
50- 69 6annoB — oneHKa «3»
Menee 50 6amnoB — oreHKa «2».



TUIMOBBIE KOHTPOJBHBIE 3ATAHUS NJIM UHBIE MATEPHAJIBI,
HEOBXOJIUMBIE JJIS1 OEHKH 3HAHW, YMEHW, HABBIKOB 1
(AUJIN) ONBITA JTEATEJIBHOCTH, XAPAKTEPU3YIOIIMX DTAIIBI
®OPMUPOBAHMS KOMNETEHLUIA B IPOLIECCE OCBOEHMS
YYEBHOW JIUCIHUATIIMHBI



4.1 BXO/THOM KOHTPOJIb MO JUCIUTLIVHE



TECTOBOE 3AIAHUE
JUISL TIPOBEJICHUSI BXOJJTHOT'O KOHTPOJISI KAYECTBA OCBOEHUSI TUCUUIUINH OCHOBHOM
00pa3zoBaTeIbHOM MPOrpPaMMBbI Mepe]l HaYaJIoOM U3ydeHUs TUCHUIUTHHBL «[IpoTHBOMOXKapHOE

BO,Z[OCHa6>KeHI/Ie»
e Ne
TEKCT 3aJaHud BAPUAHTHI 0TBETA BbBIOPAHHOTO
3alaHMs
BapHAaHTAa
1. Yxkaxure COOTHOIIIEHHE, CBA3BIBAIOLIEE Vv
K03 QUIMCHTHI TUHAMHYECKOH U KuHeMaTudeckon | 1) {4 = —
BA3KOCTEH JKHJIKOCTH. P
|
) u=—
|4
3 U=V-p
2. Kakas BbicoTa BOAsHOro cromnda coorsercTByeT | 1) 20,39 M
nasnenuto 200 klla. 2) 15,71 m
3)25,1m
3. Kakum mpubopom  m3mepsiercss  u30bITOuHOE | 1) Gapomerp
JaBJICHUE B cucTeme? 2) MaHOMETD
3) BakyyMeTp
4. Kakxomy pexumy JIBUKEHUS XKuakocTy | 1) TaMuHapHBIN
COOTBETCTBYET BeJIM4YMHA KputTepus PeliHonbaca | 2) mepexoIHbIi
Re= 15007 3) TypOysaeHTHbIH
5. VKaXuTe eIuHMIbl u3Mepenus kodpduumenta | 1) H/(c-m?)
JIUHAMHAYECKOH BA3KOCTH. 2)Ia-c
3) kr-c/m?
6. JIBmkeHne pealbHBIX JKUIKOCTEH ommchiBaeTcs | 1) Didnepa
cucremoit mudhepeHInaNbHBIX yPaBHEHHIA: 2) ®ypre- Kupxroda
3) HaBbe-CtoKca
7. Kak n3zmensercs BA3KOCTh KalleNbHBIX JKUAKOCTEH ¢ | 1)  Temmeparypa  He
pOCTOM TeMIepaTypsi? BIMSET Ha  BEIUYUHY
BSA3KOCTH
2) yBeIMYMBAETCS
3) yMmeHbIaeTcst
8. Kax u3MensieTcst iOTHOCTh ra3oB ¢ yBenudeHueM | 1) He u3MeHseTcst
JaBieHus? 2) yBeIM4YMBaeTCs
3) yMmeHsbIaercs
0. B ypaBHenun bepHymnu ans ycranosuBmerocs | 1) YIEIbHYIO
JBIDKEHHS UICATbHON HECKMMAEMOH KUIKOCTH KWHETUYECKYIO DHEPTHUIO
2 2) reOMETPUYECKUI
Z+—+—=const Harop
pg 28 3)  mbe3oMeTpUYECKHUit
P HAarop
cllaraéMoe —— XapaKTepU3yeT:
P8
10. Kakne cunbsl He yYWTHIBaIOT TP JBWKEHHH | 1) TshKecTH
WACATbHBIX KUIKOCTEHN? 2)  TUAPOCTATHYECKOTO
JTABJICHHUS
3) Tpenus
11. Ecnu Bec Tena, morpy>keHHOT0 B )KUAKOCTh MeHble | 1) mmaBaeT

apXUMMJIOBOI CUJIBI, TO TEJIO:

2) BCILIBIBAET




Ne

Ne TEKCT 3aJaHud BAPUAHTHI 0TBETA BbBIOPAHHOTO
3alaHuA
BapHaHTa
3) ToHeT
12. Ennnanna  wm3mepenuss  kodddunmenta cxatus | 1) [la
KHUJIKOCTH ﬂ . 2) H/m
3) I/Ila
13. Kakum mnpubopom wu3mepsiercss armocteproe | 1) bapomerp
naBieHue? 2) MaHOMETP
3) BakyyMeTp
14. OTKpBITHIN COCY]T C TUIOMIAABIO THA (1) HP= ,ogha)
Ha BBICOTY h 3a10IHEH KUIKOCTBIO IIOTHOCTBIO O | 2)
. P=(p,. +pghw
Yemy paBHa cuia abCOMIOTHOTO | 3)
THIPOCTATHYECKOTO IABIECHUs Ha THO cocyna? P=( P+ pgh)/ @
15. Kro w3 yueneix cdopmymmpoBan  3akoH | 1) I[Tackams
BHYTPEHHETO TPEHHS B JKUIKOCTH M Jall HOHATHE | 2) Diinep
BSI3KOCTH? 3) Heioton
16. CKonbKH MeTpaM BOJHOro cTtosba coorsercTByeT | 1) 20
naBieHue 1 atm? 2)1
3) 10
17. Kakoe 3HA4YCHHUE KpHUTEpHS Pentnoneaca | 1) 550
COOTBETCTBYET JJAMUHAPHOW 00J1aCTH TCUCHUS? 2) 2500
3) 15000
1) rapamMeTpbl
HU3MEHSIOTCS B
NPOCTPaHCTBE, HO HE
N3MCHAIOTCSA BO BPECMCHU
IIpn mnpoBeneHMM SKCHEPUMEHTOB JUISL CHATHS
HEOOXOIMMBIX TIOKa3aHHUi TPUOOPOB JTabopaTopHas 2) 11apaveTpol
18. YCTaHOBKa JOJDKHA BBIATH Ha CTallMOHAPHBIHA MBMEHAIOTCA HE TOIBKO B
NPOCTPAHCTBE, HO WU BO
pexXUM paloTHI. Yem XapaxkTepu3yeTcs
CTaIlMOHAPHBIN mporiecc? BpEMEHH
3) mporiecc,
OCYILIECTBISAIOIIMNICS
MIEPUOJIUIECKU
1) CO3IaHuE
IIPEBEHTUBHBIX Mep,
KOTOpbIE HalpasJieHbl Ha
HCKJIIOUEHHE
BO3MOXHOCTH
BO3HHMKHOBCHUA T10XKapOB
U MHUHUMH3AIHMIO  HX
19 Yro  orHOcHTCS K  3aJadaM  IOXAPHOMW | MOCHIEACTBHMMI
: MPO(UIAKTUKH ? 2) opranuzamms Mep II0
MUHUMU3aIuN
pa3pyLUTENHLHOTO
BO3JCHCTBUASA OrHS Ha

M0JIel U MaTepuaibHbIe
LEHHOCTH

3) OrpaHuveHUE
pacipocTpaHeH sl OTHsI

1) mo>kapHBIA THAPAHT




Ne
Ne
TEeKCT 3aJaHud BAPUAHTHI 0TBETA BbBIOPAHHOTO
3alaHus
BapMAaHTa
2)  NOPOTUBOMOXKAPHBIN
UTto U3 mepevnciIeHHOT0 OTHOCUTCS K ICTOYHHUKAM
20. BOJIOIIPOBOA,
TIPOTHBOIIOKAPHOTO BOAOCHAOKCHUS? >
3) moskapHEII BOJI0OEM




4.2 CAMOKOHTPOJIb



Bonpocel 1151 caMOKOHTPoJIs 110 TeMe 1 «OCHOBHBIE 3aKOHBI THAPOCTATHKM.
JlaBJieHMe KUIKOCTH HA CTEHKN»

1. IloHsATHME TJIOTHOCTH M YAEIBHOTO Beca XHUIAKOCTU. EauHWIIA H3MEpEHUs.
Mertonbl onpeiesieHusl.

2. lloHATHE C)KUMAEMOCTH ¥ TEMIIEPATYPHOTO PACIIUPEHUS )KUIKOCTH.

3. Bsaskocts xuakoctu, ee BuApl. Ennanna nzmepenus. Meroasl onpeaeneHusl.

4. Yro Ttakoe rugpocratuueckoe naasieHue? CBOWCTBA TUAPOCTATHYECKOTO
JaBlieHUs. ENMHUIBI U3MEPEHUS JaBIICHUS.

5. OCHOBHOE ypaBHEHUE TUAPOCTATHKHU.

6. Onpenenenre CUIbl THAPOCTATUYECKOTO JABJICHHS Ha TUIOCKUE MTOBEPXHOCTH.

7. OmnpeneneHue CUIbl THAPOCTATUYECKOTO JABJICHHUS HA KPHUBOJIMHEHHBIE
IIOBEPXHOCTH.

8. LlenTp naBienus. DopmyJibl 1y1sl ONMPEACTCHUS TTOJ0KEHNS IEHTPA TABJICHHUS.

9. IlpuBeauTe MpUMEpPHl MPUMEHEHUS OCHOBHOI'O YPAaBHEHHS THMAPOCTATHUKHU IPHU
pelIeHnH 3a1a4 MOKapHOM IPaKTHKHU.

10. Kinaccuduxanust npuOOpoB AJisi UBMEPECHUS JaBICHUS.

11. Smropsl rTHAPOCTATUYECKOTO JABJICHUS.

Bomnpocs! Aj1s1 caMOKOHTPOJIsA 110 TeMe 2 «OCHOBBI THAPOAUHAMUKH.
Kpurepnu ruapoauHaMHA4eCKOro moa00us»

1. Yro Ha3bIBaeTcsa MOTOKOM? BUbI TOTOKOB.

2. IlonsiTue CKOPOCTHU U pacxojia KUJIKOCTH. Buabl pacxonos.

3. Kak B3aumocBsi3aHbl OOBEMHBIM pacXxoJ U CpPEIHsSSI CKOPOCTb JBUKCHHS
KUJKOCTH B TpyOOmpoBoie?

4. KakuMu nmapameTpamu XapakTepu3yrTCs IIOTOKH?

5. Kak paccunTtbiBaeTCsl 5KBUBAJIEHTHBIN 1HaMeTp?

6. YpaBHEeHUE HEPA3PhIBHOCTU JIBUKEHUS.

7. YpaBHenue bepHyum a1t uaeanbHOM )KUIKOCTH.

8. Iuddepenumansusie ypaBHeHuss HaBbe-CTokca.

9. Teopus U TeopeMbl TOI00US.

10. Kpurepun runpoauHamuueckoro mogodus. OO000IIEHHOE KpUTEpHATbHOE
YpaBHEHUE THIPOANHAMHUKHU.

11. YpaBuenue bepHymin nis peanabHON KUIKOCTH.

12. ITpaktuueckue npuiioxkenus ypaBHenus: bepnyinu. Mcnonb3oBanue ypaBHEHUS
bepnyium miist pemenus 3a1a4 NoKapHOU MPAKTUKH.

Bonipocsl 1J151 CAMOKOHTPOJIs 10 TeMe 3 «PeskuMbl IBUKEHUS KUAKOCTEN

1. XapaktepHble 0COOEHHOCTH JAMUHAPHOTO U TYpOYJIEHTHOT'O MOTOKOB.

2. Kpurepuii, onpenensomui pexuM JIBUKEHUS KUJIKOCTH. Ero BemnumHa s
JJAMUHAPHOTO U TYpOYJIEHTHOTO PEXUMAa JABMXKEHUS KHIKOCTH.

3. B yeM 3akntouaercsi onbIT PeiiHONIbACA IO UCCIIEIOBAHUIO PEXKUMOB JIBUKECHUS
JKUAKOCTEN?



4. ®akTOopbl, ONPEACISIONINE PEKUMBI IBUKEHUS )KUJIKOCTH.

5. BO3MOXHOCTh mepexojla OJHOTO peKHMMa IBHXKEHUS B JAPYroM; yCTPOWCTBA,
NOHM)KAKOUIUE TYpOYJIEHTHOCTh MOTOKA.

6. Kak Biusier Temneparypa >KMIKOCTH Ha BEJIMYMHY KPUTUYECKOH CKOPOCTH, IIPH
KOTOPOM NPOUCXOJIUT CMEHA PEXKUMOB JIBUKECHHUS?

7. KakumMu MmyTsIMH MOKHO 3aTSIHYTh JIJAMUHAPHOE JBH)KEHHE KUIKOCTH U TEM
CaMbIM YMEHBIIHUTh BEJIMYUHY TMAPABINYECKUX COMPOTUBIECHUN B TPyOOIIPOBOIaX
YCTaHOBOK aBTOMATUYECKOTO MOKAPOTYLIEHUS U B ITOKAPHBIX pyKaBax?

Bomnpocs! ajis1 camokoHTpoOJIs 110 TeMe 4 «['mapaB/im4eckne CONPOTUBJICHHUS U
norepu Hanopa. I'mapaBianyecknii pacyet TpyOOINPOBOI0B>

1. U3 yero ckmanpiBatoTCsl 00IIME MOTEpU Hamopa (IJaBi€HUs) MPU JIBUKEHUU
KUJKOCTH B TpyOOTpoBoie?

2. Kak paccuuThiBaroTCs NoTepu Hamopa Ha TpeHue? OT Kakux (HakTOpoB OHU

3aBUCAT?

Ot 4vero 3aBUCUT KO PUIIMEHT TpeHUA?

Metoauka 3KCIepUMEHTAIBHOTO ONpeiesieHus] Kod(ppulueHTa TpeHusl.

KakuMm 00pa3om BIHSIOT (PU3NYECKUE XaPAKTEPUCTUKHU KUIKOCTH HA BETUUHHY

JMHEWHBIX IOTEPH HAnopa?

OobnacTu TpeHus )xuakocTei. X xapakTepucTHka.

B dueM oTanune ruipaBIudecKy INaJKuX U THAPABINYECKH IEPOXOBATHIX TPYO?

8. MoeT nau onHa U Ta ke TpyOa OBITh KaK TMIPABIMYECKH IJIAJKOH, TaKk U
T'MJIPABIMYECKH [IEPOXOBATON U ITPU KAKUX YCIOBUAX?

9. Kakue MeponpusTHs CIEAyeT MPOBOAMUTH JUISl CHUKEHHUS BEIMYHMHBI IOTEPH
HaIlopa Ha TPEHUE Ha 3Talle MPOCKTUPOBAHMS U B IIEPUOJT IKCILITyaTallui CUCTEM
BOAOCHa0XeHUs?

10. Yto Ha3pIBaE€TCSI MECTHBIM CONIPOTUBJICHUEM TPYyOOIpoBOIa?

11. Kak paccunThIBarOTCA IOTEPU HANOpPAa M JABJICHUS HA Y4YaCTKE MECTHOTO

COIIPOTHUBJICHUSA?

12. Ot kakux (aKkTOpOB 3aBUCHUT BeIUYMHA KOIPPULIKEHTa MECTHOTO

CONIPOTHUBIICHUSA?

13. Meroauka SKCHEPUMEHTAIBHOIO OlpeAeseHus Kod(p(dUIMEeHTa MECTHOro

CONPOTHUBJICHUS.

14. Kak Biusiet yrona pacummpenus nuddys3opa Ha BEIUUUHY TOTEPh HANopa B HUX?

15. Kakue mnepexonsl cieayeT NPUMEHSATh B TPyOONMpPOBOAE C TOYKU 3pEHUS

MUHUMH3ALMU TIOTEeph Hamopa- B Buae auddyzopa uiam B BHUAE BHE3AMHOTO

pacupeHus?

16. KakoBbl 11e7I1 THAPABINYECKOTO pacuera?

17. Knaccudukanus TpyoonpoBoioB. Pacuer noreps Hamopa.

18. ITouemy nipu pacuete NOoTepb HANOpa B MOXKAPHBIX PyKaBax UCIOIb3YIOT OOLIUI

KO3 PUIIMEHT TUapaBIMUYE€CKOr0 COMPOTHUBIICHUS, 2 HE PACCMATPUBAIOT OTAEIBHO

COMPOTHUBJICHUS] TPEHUSI 1 MECTHBIE COMPOTUBIICHUS?

19. Pacuer morepp Hanopa B pyKaBHOM JIMHUH, COCTABICHHON U3 MTOCIEN0BATEIBHO

COEIMHEHHBIX PYKaBOB?
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20. Meronuka AKCIIEPUMEHTAIILHOTO onpeaeaeHus kordduirienTa
TUJPABINYECKOTO COMPOTUBIICHUS PyKaBa.
Bomnpocs! ajis1 camokoHTpoJIs 10 TeMe 5 «cTeueHue :KUaAKOCTEl Yepes3
OTBEPCTHUS M HACAIKI»

1. OcoOeHHOCTH UCTEUEHUS )KUIKOCTH Yepe3 OTBEPCTHSL.

2. YTo MOHUMAIOT MOJ] COBEPIICHHBIM 1 HECOBEPIICHHBIM, TIOJTHBIM U HETIOJIHBIM

CKaTHEM CTpyu?

3. Koaddumuent cxartus. Ero ¢usmyeckuit cmpici. OT kakux (HakKTOpOB OH
3aBUCHT?

4. UYro Takoe Hacanok? Tumbl HacaaAKOB U OCOOEHHOCTH MCTEUYEHUS >KHUJIKOCTEU
gyepe3

HACAJIKU PA3TUYHBIX THIIOB.

5. Kakwue Hacaaku ciaenyeT IpUMEHSTh IS OTy4YeHUS TaTbHOOOWHBIX MOXKAPHBIX

CTpyu?

6. IlonsTue u Qpuznueckuii cMbica KO3 (HUIIMEHTOB COPOTUBIIEHHUS, CKOPOCTH U

pacxoja.

7. Metonuka AKCIEPUMEHTAIIBHOTO ONIPENIECIICHUS K03 (PULIMEHTOB,
XapaKTEePU3yIOIINX

UCTEUCHHUE )KUJKOCTEH uepe3 OTBEPCTUS U HACA/IKH.

8. Pacuer ckopocTH U pacxona Ipu UCTEYECHUU.

9. Pacuyer BpeMeHU ONOPOKHEHUS pE3€PBYapPOB ITPHU IOCTOSTHHOM Harope. B kakux

cllydasix Ha MPaKTUKE BOZHUKAET HEOOXOIUMOCTh B JJaHHBIX pacuerax?

10. CriocoObl SKCHEPUMEHTAILHOTO OMPENeNIEHUsI PacXo/ia BOJbI MPU UCTCUECHUU
u3

MOKapHBIX CTBOJIOB.

Bomnpocs! Aj1s1 caMOKOHTPOJIs 0 TeMe 6 «'mapaBinyeckue cTpymw»

1. Knaccuduxkanus cTpyH.
2. PacyeT BepTUKaIbHBIX CTPYH.
3. OcoOeHHOCTH pacyeTa HaKJIOHHBIX CTPYH.
4. YTo NOHUMAIOT NOJI pEaKUUEN CTPyH?
5. YCTONYMBOCTB BOJSHBIX MMOKAPHBIX CTPYH.
6. PactipliieHHBIE CTPYH U CLIOCOOBI UX MOJTyYEHUS.
7. @opMyJIBI 151 MPAKTUYECKOTO pacyeTa TPACKTOPUU CTPYH.
8. BnusHHEe KOHCTPYKTHMBHOIO MCIOJHEHUS HACaJKOB HA XapaKTEPUCTUKH
CIUIOLIHBIX CTPYH.
Bonpocsl Aj1s1 caMOKOHTPOJIs1 10 TeMe 7 «['uapaBindeckuil yiap»

1. HeycranoBuBIIEECS NIBUKEHNE KUTKOCTH.

2. YpaBHeHue bepHyIm 1Sl HEYCTaHOBUBILETOCS IBUKCHUSL.
3. Uto Ha3bpIBaETCS THUAPABINYECKUM YAAPOM?

4. ITonsitue azbl ynapa.



5. Ilpsamon u HenmpsiMOou yaap.
6. CnocoObl yMEHBIIEHUS AABICHUS MPU TMAPABINYECKOM yIape.
7. IlpakTueCcKOE€ MPUMEHEHHUE SIBJICHUSI TUAPABIMYECKOTO yaapa.

Bonpocs! Ajisi caMOKOHTPoOJIs 110 TeMe 8 «OcHoBBI Teopuu HacocoB. HacocHo-
PYKaBHbIEC CHCTEMbD)

1. Knaccudukamust HacocoB. [IpumeHeHne HAcocoB B  MPOTHBOIOKAPHOM

BOJIOCHAOKEHUU.

2. Paboune mapaMeTphl HACOCOB, TNPUMEHSEMBIX B  IMPOTUBOIOKAPHOM
BOJOCHA0KEHHH.

PaboTa eHTpoOEeKHOTO MOKapHOTO HAacoca Ha ceTh. Pabouas Touka.

HacocHo-pykaBHBIE CUCTEMBI, KX BHJIBI.

PacyéTr HacOCHO-pYKaBHBIX CUCTEM C PYYHBIMHU CTBOJIAMHU.

[TocnenoBatenbHas paboTa HACOCOB JJIA LIEJICH MOKAPOTYIICHUSI.

[TapannenbHast paboTa HACOCOB IMPH MOJA4€ BOJIBI K MECTY TOXKapa.

Pacuer HacOCHO-pyKaBHBIX CHCTEM IIPH IMEpPEKayke BOJABI U paboTe JaeTHBIX
CTBOJIOB.

9. YcTpoiCTBO M MPUHIIUI AEUCTBUS LIEGHTPOOESKHOTO HAcoca.

10. YcTpoicTBO ¥ MPUHIIUI AEMCTBUSA HacOCa CTPYWUHOTO THIIA.

11. CriocoOsI peryanpoBaHusi paboThI HACOCOB.

X NNk W

Bomnpoce! Aj1s1 caMOKOHTPOJIA 110 TeMe 9 «IIpoTuBoONnO:KapHOE BOJOCHAOKEHHE
MOCeJICHUH, TOPOACKHMX OKPYIOB H IPOMBILLICHHBIX 00BEKTOB»

1. Knaccudukaius cucteM NpoTHUBOINOKAPHOTO BOJAOCHA0KEHHUS.

2. CxeMbl IPOTUBOMOXKAPHOT'O BOAOCHA0KEHHS TOPOJCKUX OKPYTOB.

3. CxeMbl IPOTUBOIOKAPHOTO BOJOCHAOKEHUS TPOMBILIUICHHBIX IPEINPUATUH.

4. IIpoTrBONOXKapHOE BOJIOCHAOKEHUE B CEICKONH MECTHOCTH.

5. DOyHKUMOHAJBHOE  NPEIHA3HAYEHHE  DJIEMEHTOB  IPOTHUBOIOKAPHOIO
BOJIOCHAOKEHUS.

6. Bupl HACOCHBIX CTaHIIHH.

Bomnpocs! aj1s1 camokoHTpoJis 0 TeMe 10 «Pacxoabl BOAbI M HANIOPHI B
HAPY’KHBIX MPOTUBOMNOKAPHBIX BOJONPOBOAAX»

1. TpeboBaHuss HOpPMATUBHBIX TOKYMEHTOB K pe3€pByapaM U BOJIOEMaM C 3ariacaMu
BOJIbI Ha L[EJIM HAPY>KHOTO MOXKAPOTYILICHHUS.

2. Onpenenenrie HOPMATUBHBIX PACX0I0B BOJbI HA HAPYKHOE MOXKAPOTYIICHHE.

3. OCHOBHBIE KaTETOPUX BOAOTIOTPEOUTENCH.

4. Pacxonabl BOJIbI HAa XO35IMCTBEHHO-ITUTHEBBIE U NPOU3BOJICTBEHHBIE HYK/Ibl U HX
y4eT B pacuerax OOBEAMHEHHBIX XO3SHUCTBEHHO- U  IMPOU3BOJICTBEHHO-
MPOTHUBOIOXKAPHBIX BOAOIPOBOOB.

5. TpeboBaHusi HOPMATHBHBIX JIOKYMEHTOB K OINpPENEJIECHUIO pacxoja BOMBI IS
L[eJIEN TIOKAPOTYILIECHMUS.



6. PexxuMbl BoJomoTpeOieHus: B 0OBIYHOE BPEMS U B YCIIOBUAX MOXKapa.

Bonpocs! 17151 camokoHTpoJIst 10 TeMe 11 «O0ecneyeHue HATEKHOCTH PadOThI
CHCTeM NMPOTHBOMOKAPHOI0 BOAOCHAOKEHUSD)

1. Yro moHMMaeTcs TOJ HAACKHOCTBIO CHUCTEMbl  MPOTHBOIOKAPHOIO
BOJOCHA0KEHUS?

2. OGecnieueHre HAJKHOCTU PadOTHI BOJOBOIOB.

3. ObecnieueHre HaIEKHOCTH pabOTHI BOJOIPOBOIHOM CETH.

4. TpeGoBaHHUS HOPMATHUBHBIX JIOKYMEHTOB K pa3MEIICHUIO M JKCILTyaTaluu
MOKapHBIX THIPAHTOB.

5. O6ecnieueHre HAAEKHOCTH pabOThI OKAPHBIX HACOCHBIX CTAHIUH.

6. XpaHeHHne MPOTHUBOIOXKAPHOTO 3araca BOJABI B CHCTEMaxX MPOTHUBOMOXKAPHOTO
BOJIOCHAOXKEHMSL.

7. HanmopHO-perynupyromue EMKOCTH.

BOHpOCLI AJId CAMOKOHTPOJIA IO TEME 12 «Hapymnme NMPOTUBOIIOKAPHBIC
BOJAONIPOBOALI BHLICOKOI'O 1aBJCHHUN»

1. ObGnacTh NPUMEHEHHS] M YCTPOHCTBO CIEHUAIBHBIX MPOTUBOMOKAPHBIX
BOJOIPOBOIOB BBICOKOTO JIABJICHHSI.

2. [Ipumenenue nadeTHBIX CTBOJIOB B MPOTHUBOMOXKAPHOM BOJOCHAOKECHHH.

3. [IpuMeHeHne CUCTEM OPOIIEHUS B MPOTHUBOIIOKAPHOM BOJIOCHAOKEHUU.

4. Knaccudukanus ¥ OCHOBHBIE OJJIEMEHTHl HAPYXHBIX IMPOTHUBOMOKAPHBIX
BOJOTIPOBOJIOB.

5. B uem 3aknrouaercsd METOAMKA THIIPABIMYECKOTO pacyeTa BOJOMPOBOJOB C
nadeTHBIMU CTBOJIAMU?

6. B uem 3akitouaercs METOIMKA TUAPABIMYECKOTO pacueTa CUCTEM OpOIIEHUSA?

Bomnpocs! ajis1i camokoHTpoJis 1o Teme 13 «IIpoTuBono:kapHoe
BO/IOCHA0KeHNe BHYTPH 31aHUIN»

1. CxeMbl BHYTPEHHHX MTPOTUBOIIOKAPHBIX BOJIOTIPOBOIOB.

2. TpeGoBaHuss HOPMATUBHBIX JOKYMEHTOB K YCTPOMCTBY M IKCILTyaTalliy CUCTEM
BHYTPEHHETO MPOTHUBOIOKAPHOTO BOJAOCHA0KEHUSI.

3. [Noxkapusbie mkadwl, KIacCUpUKAIKS U OCHOBHBIC TTAPAMETPHI.

4. TToxapHble HACOCHBIE CTAHIIUU U BOJIOHAMIOPHBIE OaKH.

5. Knaccubukamumss ¥ OCHOBHBIC DJJIGMEHTBHI BHYTPEHHUX IPOTHBOITOKAPHBIX
BOJIOTIPOBOJIOB.

6. Onpezienenrie pacxoI0B BOJIbl HA BHYTPEHHEE MMOKAPOTYIICHHUE.

Bomnpocs! a5 camokoHTPoJIs 110 TeMe 14 «CnennanbHble BHYyTPEHHHE
NMPOTHBOMNOKAPHBIE BOAONPOBOABI»

1. OOnactb NpPUMEHEHHS M YCTPOMCTBO CHEUUATIBHBIX BHYTPEHHUX



IIPOTUBOMNOKAPHBIX BOJOIPOBOJOB.
2. [IpoTuBoONOKapHbBIE BOJONPOBOIbI 31aHNH OBBIIEHHON 3TAKHOCTH.

3. [IpoTrBONOKapHOE BOJOCHAOKEHUE TEATPOB.

4. OcoOGeHHOCTH MTPOTUBOIOKAPHOTIO BOJOCHA0XKEHNS POU3BOICTBEHHBIX 31aHUN
OOJBIION JIOIAH.

Bonpocsl aj1s1 caMOKOHTPOJIs1 110 TeMe 15 «O0cieqoBanue cucrem
NPOTHBOIOKAPHOI0 BOJOCHAOKECHUSD)

1. Metoauka o0ciieJoBaHUS HAPYKHBIX ITPOTUBOIIOKAPHBIX BOIOIIPOBOIOB.

2. Metoauka o6ciieJoBaHUSI BHYTPEHHHUX MTPOTUBOIIOKAPHBIX BOIOTIPOBOIOB.

3. Uto moHMMaETCs 10T BOAOOTAAYCH MPOTHBOIIOKAPHOTO BOIOTIPOBOAA?

4. MeToapl onpeaeeHUsT BOJOOT/IauH.

5. IlpuurHBI CHUKEHUS BOJOOTIAYM M CIOCOOBI YIYUIIEHUS MPOTHBOIOKAPHOTO
BOJOCHAOKEHMUS.

Bomnpocs! Aj1s1 cCaMOKOHTPOJISA 1O TeMe 16 «IKcnepTu3a NPoeKTHHIX
MaTepuajioB)

1. Meronuka NMpPOEKTUPOBAHUSA, MOHTAaKAa M JKCIUTyaTalld IPOTHUBOIIOXKAPHOTO
BOJOIIPOBOAA.

2. OneHkKa IpOeKTOB HAPYKHBIX ITPOTUBOIIOKAPHBIX BOJOIIPOBOJIOB.

3. OueHKa NpOeKTOB BHYTPEHHUX TPOTHBONOKAPHBIX BOJOIPOBOIOB.



4.3 TEMATUYECKUH KOHTPO.Ib



Tema 1. OCHOBHBbIC 3aKOHBbI T'MAPOCTATUKM. J[aBJjieHHEe KUIAKOCTH HA
CTEHKH

3agaun

1. Cocyx 3amoaHeH Bo0M, 3aHMMaromei 06beM 3 M>. Ha CKONbKO yMEHBIIUTCS U
yeMy OyJIeT paBeH 3TOT 00BbEM IPH YBEIUYCHHUH JIaBJICHUS Ha BeauuuHy Ap = 20
MIlIa?

2. Onpenenuts K03()pPUIMEHT TMHAMUYECKON BA3KOCTH HEPTH, ecliu Ko pUuireHT

KUHEMAaTHIEeCKON BsskocTu cocrasiuser 0,624-10% m*/c. InorHocts HedTH 750
3

KI/M”.

3. IlnotHocts Hedru npu Temmeparype 20 °C pasna 845 kr/m®. Bulumciurhb
IJIOTHOCTH TOM ke HedTu ripu Temmneparype 5°C.

4. Vposens Hedtu (p =850 Kr/M>) B BEPTUKATILHOM LUIHHIPUUECKOM PE3EPBYapE
PBC-5000 cocraBisut yrpom 10 M, cuutas oT AHa pe3epByapa. Onpenenntb, Ha
CKOJIBKO U3MEHUTCS ATOT YPOBEHb B THEBHOE BPEMS, KOT/Ia CPEHSS TEMIIEpATypa
*uakoct yeennuutces Ha 12 °C. Pacmmpenue pe3epByapa HE yUUTHIBATh.

5. B oTONUTENBHEINA KOTEN IOCTYIaeT 00beM Boasl W=70 M> mpu Temmeparype 65
°C. Kakoit 00beM BOJIbI OyI€T BBIXOAUTH U3 KOTJIa IIPU HarpeBe BoAsl 10 95 °C?

6. OmnpenenuTts yIeabHBIM BEC TpaHC(POPMATOPHOIO Macia Mmpu Ttemreparype 18
°C.

7. Onpenenuts JUMHAMHYECKYIO BS3KOCTh He()TH, €CIM €¢ KUHEMATHYeCKas
BaskocTh v=0,614-10* m*/c. [InotHocTs HedTH p=790 KI/M°.

8. YuacTok nokapHoro BoJiornpoBojaa auamerpom 250 mm gimHoit 100 M 3anosiHeH
BOJOW TpU aTMOC(PEPHOM JABJICHUM IS TPOBEJCHUS THUIPABIMYECKOTO
ucneiTanus. Kakoe 3HadueHune OyneT MOKa3bIBaTh MAHOMETP, YCTAHOBJICHHBINH Ha
JTAHHOM Y4YacTKe, €CJIM B BOJIOITPOBO/ ITPH UCTIBITAHUH OBLT TOTIOJIHUTEILHO TI0/1aH
o6beM Boabl W=20 1. [lepopmanueit TpyOonpoBoia npeHeOpeyb.

9. Ilpu ruapaBIUYECKOM HCIBITAHUM Yy4YacTKa MarucTpajibHOTO HedTenpoBoja
nuameTpoM 730 mm u gymHoi 300 M gaBieHue B HEM ObUIO moaHATO 10 6 MIla.
Yepes yac gaBnenue ynaio g0 5,5 MIla. Onpenenuts, npeHedperas aedopmarueit
TpyOONpOBOJa, CKOJBKO HE(MTH BBITEKJIO MPU HTOM Yepe3 HEIUIOTHOCTU B

okpyxatoiryto cpeny. Koaddumuent obbemHOro cxxatus HEPTH MPUHSTH
Bw=0,74:10" 1/T1a.



10. MaHoMeTp, yCTaHOBJIEHHBIN Ha MOJIHOCTBIO 3aIIOJIHEHHON HE(QTHIO LIUCTEPHE,
noka3sbiBaeT n30biTouHoe aasnenue 0,5 Mlla. [Ipu Boimycke 40 1 HedTH mokazaHus
maHometpa ynanu a0 0,1 MIla. Onpenenuts 00beM HUCTEPHBI, €cu Ko uineHT
o0beMHOro ckarus Hedru B,=0,74-107 1/1a.

11. Jlns Ge3omacHO# 3KCITyaTallud BEPTUKATBHOTO MIUJIMHIPUYECKOTO pe3epByapa
auaMeTpoM 12 M mpezenbHas BBICOTa YPOBHS O€H307a B HEM Npu Temneparype 18
°C He poypkHa npesbliath 10 M. OnpenennTts, 10 KAKOrO YPOBHS MOXKHO HAJIUTh
oenzon npu Temmeparype 40 °C. Pacmmpennem pesepByapa npeHeopeysb.

12. OnpenenuTs KHHEMAaTUYECKUN KOA(DPUIIUEHT BA3KOCTH ISl YTIIEKUCIIOTO ra3a
npu 30 °C 1 aGCoONMOTHOM JaBJIeHUH 5,28 ar, eclii JUHAMHYECKUM KOd(POUITUEHT
BA3KOCTH JUIS YIJIEKKMCIIOTO Ta3a IPH 3THX yciaoBusax coctasiser 0,015-107 Ta-c.

13. B ropus3oHTanbHOM y4acTKe HE(PTEmpOaYyKTOIPOBOIa (D =530 MM, 6 =28
MM, L = 120 kM) o mepekauke ausenpHoro Tommsa (p =840 xr/ M*) mpousomuio
noBbllicHUE AaBieHus g0 20 ar. Kakyr maccy AW3€IpHOrO TOIUIMBA HYKHO
OTKa4aTh U3 3TOro TpyOONpOBOJA, YTOOBI IaBJI€HHE B HEM CHHU3WIOCH 10 10 at?
Temnepatrypa mnepekaunBaemoro TtommBalS5°C. TemnoBeM — pacmmpeHueM
TpyOOnpoBOJa MPEeHEOPEYb.

14. Onpenenurs TMHAMUYECKYIO BA3KOCTh HepTu (p=900 Kr/m°), €cim M3BECTHO,
yT0o 300 MJI 3TOM HE(DTU BHITEKAIOT U3 KaMEPHI KAMMIIIIPHOTO BUCKO3UMETPA Yepe3
BEPTUKAJIBHYIO IIWIHMHAPUYECKYIO TPYOKY ¢ BHYTPEHHUM JraMeTpoM 2 M 3a 500
C.

15. Jlna ompemenenuss Bsaskocth Hedptu (p= 900 kr/m’) B Hee OpoeH
MeTaunueckuii mapuk (d=0,5 mm, p= 7800 kr/M?), KOTOPBIi 110,] AEHCTBUEM CUIIBI
TSOKECTH MEIJIEHHO OIYCKAeTCs BHU3 C IMOCTOSHHOW ckopocthio 0,5 cwm/c.
OnpenenuTs AMHAMUYECKYIO U KHHEMATHYECKYIO BA3KOCTH HEPTH.

16. OnpenenuTh CpeIHIO BEIUYUHY Ao COJEBBIX OTJIOKEHUW B T€PMETUYHOM
BOJIOBOJIE IPOTUBOMOKAPHOTO BOJIONIPOBO/A C IUAMETPOM YCIOBHOIO npoxoja d =
0,3 M u 1 = 2 kM. [Ipu Bemmycke 06bema Boasl AW = 0,05 M> naBlecHUE B BOJOBOJIE
najgaet Ha BenuuuHy Ap = 1 Mlla. OtnoxxeHus no IuamMeTpy U IJIMHE BOJOBOJIA
pactpenenaeHsl paBHoMepHO. KoapdumueHT o0beMHOTO CKaThs BOJBI HPHHSTH
corjacHo npuioxenuto 4. Jlepopmarueit TpyoomnpoBoga nmpeHeopeyb.

17. Onpenenutb aOCONMIOTHOE M M30BITOYHOE ABJICHUE BOJIBI HA JHO TMOKAPHOTO
BojJi0eMa IryOuHoM 3,5 M. ATMocdhepHOe AaBICHUE COCTABIISIET P,=/55 MM PT. CT.

18. OnpenenuTh, Kakas BbICOTA BOJSHOTO CTOJ0a COOTBETCTBYET AaBiieHHto 250
klla.

19. Onpenenuthb, Kakasi BBICOTa PTYTHOTO CTOJ0a COOTBETCTBYET JaByieHUI0 150



klla.

20. Jlms mombeMa MOXKAPHOM TEXHUKM 1 BO BpeMsl PEMOHTAa HCIIOJIb3YETCS
ruapooMkpar. C mOMOIIBI0 PydHOro Hacoca 6, CHa0KEHHOTO BCACBHIBAIOIIUM 5
HaIlOPHBIM 4 KJIalaHAMM, CO3JAETCS JABJIEHUE B IWIMHIPE S5, KOTOPBIA JEHCTBYET
Ha NOPLIEHb 2 U BBI3BIBAECT YCWIHE BAOJb NOpHIHSA. ONpeaenuTs 3T0 YCUIIUE MpU
cnenyromux nanueix: F =196 H, a/b = 1/9, D/d = 10.

Ny

21. Onpenenuth CUIly AABICHUS U TOUKY €€ MPUIIOKEHUS HA LWIMHAPUYECKYIO
CTEHKY IUCTEPHBI, ectu H=R= 4 M; miinna [HCTEPHEI b=0.5 m.

X |

22.  OnpenenuTh CUIy CYMMapHOrO JaBJEHHS BOAbl Ha TIUIOCKUM IIIMT,
NepeKphIBAIOLIMI KaHall noxkapHoro Bogoema. [llupuna kanamna b=1,8 m. 'myOuna
BOJAbI B HeM h=2,2 M. 3aauy peluTh aHATUTUYECKUM U TpaUueCcKUM Criocodamu.
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KoHTpoJibHbBIE TECTHI



1. YkaxuTe equHUIBI U3MepeHus Ko uiinenTa TMHaAMUYECKON BSI3KOCTH.
1) H/(c'Mm?)

2)Ia-c

3) xr/(M-c)

4) xr-c/m?

5) M/c

6) Ila

2. Kakas BbICOTa BOASHOTO CTOJI0a COOTBETCTBYET AaBieHuo 200 kIla?
1) 20,39 m

2) 15,71 m

3)25,1m

4) 200 m

5)2m

6) 2000 m

3. Kak n3MeHsercst BA3KOCTh KalleJIbHBIX JKUAKOCTEN IPU YBEIINUYCHUN
TeMIEpaTypbl?

1) yBenuuuBaercs

2) yMeHbIIaeTCA

3) ocTraeTcsa HEM3MEHHOM

4) UMeeT MUHUMYM

5) no cunycouje

6) UMEET MaKCUMyM

4. Kakum npubopoM uzMepseTcs U30bITOUHOE AaBiIeHUE ?
1) Taxomerpom

2) MaHOMETPOM

3) BaKyyMMETpOM

4) 6apoMeTpoM

5) muddepeHnnanbHbIM MaHOMETPOM

6) BUCKO3UMETPOM

Tembl 10KI1210B, pedepaToB
1. Metoapl pacueTa OCHOBHBIX (DU3UYECKUX CBOMCTB JKHIKOCTEH.

2. MeTonpl AKCIEPUMEHTAIILHOTO OIPEASICHNUS OCHOBHBIX (DM3WYSCKUX CBOMCTB
JKUJIKOCTEMH.

Tema 2. OcHoBbI ruApOoAMHAMUKH. KpuTepuu ruipoAuHAMHYECKOT0
nmoao00us

3amauu



1. OnpenenuTsh TUAPABINYECKUN Paguyc TPYObI, TOJHOCTHIO 3aITOJTHEHHOW BOJIOM.
[Tnomans xuUBOro ceueHus Tpyost = 0,00196 m>.

2. OnpenenuTh rUAPABIMYECKUI pajlnyC KaHajaa TpanelueBUIHOIO CEYEHUs, €CIu
IIMPHUHA BEPXHETO0 OCHOBAHUS COCTABIIECT a = 6 M, HUKHEr0 OCHOBaHuA b = 2,5 m.
['my6una Bombl B kanane H =2 wm.

3. Onpenenuth AMAMETP MOXKAPHOTO pyKaBa, padOTAIOIIETO MOJIHBIM CEUYCHHEM,
eciu ero ruapaBirueckuil paanyc R =0,02225 wm.

4. OnpeenuTh pacxo/l BOJbI B OKapHOM PYKABE, €CJIM CPEAHSS CKOPOCTh TEUEHUS
Ve = 2,1 M/c, mnomanp xuBoro ceueHus o = 0,00342 M2,

5. BBIUUCIUTE TUAPABIMYCCKUN paguyc Uil TPyObI, 3allOJIHGHHOH >KHJIKOCTHIO
IEJTMKOM M HAaIlOJIOBUHY, €CJIM JUAMETP YCIOBHOIO ITPOXoJa TPYyObl COCTaBIISET
D=1wm.

6. OnpenenuTh pacxo/1 ¥ CPEAHIOI CKOPOCTh BBIXO/1a BOBI U3 HACAKA ITOKAPHOTO
CTBOJIA TUaMEeTpoM 13 MM, €ClIi CKOPOCTh JABMIKEHHS BOJIBI 10 PYKaBy AHAMETPOM
51 MM coctasiser 2,2 M/c.

7. OnpenenuTh pacxo/1 U CPEAHIOI CKOPOCTh BBIXO/Ia BOABI U3 HACAKA ITOKAPHOTO
CTBOJIa THAMETPOM 13 MM, €CITM CKOPOCTh JIBMKCHHSI BOJBI 0 PYKaBY TUAMETPOM
51 MM coctasiser 2,2 M/c.

8. OnpeaenuTh pacxo BOJIbI MPY UCIIBITAHUY HA BOJIOOTAa4YY OOBEMHBIM CITIOCOOOM
BHYTPEHHETO TMOXKapHOTO KpaHa, €CJIM B TEUEHHE OJIHOW MUHYTHI B MEPHOM Oake
okaszaiioch 170 1 BonbI.

9. OnpenenuTh pacxol BOJIbI MPU UCTIHITAHUN HAa BOAOOTAAYY 00bEMHBIM CIIOCOOOM
HapY>KHOM BOJIONIPOBOIHOM ceTH, eciiv 3a 30 cekyH B MepHOM Oake okazanoch 220
J1 BOJBI.

10. Onpenenuts pacxojl BOJbI Y€pe3 HACAJOK MOKAPHOIO CTBOJA AUaMeTpoM 19
MM, €CJIM CPEJIHSISI CKOPOCTh Ha CPe3e Hacaka cocTaBisieT 29 m/c.

11. TpyObl, wucHoJb3yeMble B MPOTUBOMOKAPHOM BOJOCHA0KEHUH, HMEIOT
MUHUMAJIBHBIN AUaMeTP dmin = 50 MM 1 MaKCUMaJIbHBIN AHAMETP dmax = 1500



MM. PacueTHbie ckopocTH ABWXKEHHS BoJbl B HUX V = 0,5-4 m/c. Onpenenuthb
MUHUMAJIbHOE U MAaKCUMAJIbHOE 3HAYEHUS PACXO0J/I0B BOJIbI B 3TUX TPYOOIIpOBOAAX.

12. Bo CKOBKO pa3 U3MEHHUTCS CPEAHSA CKOPOCTh ABHKEHUS BOJbI, €CIIA TUAMETP
TpyOBl yMEHBIIUTH B 4 pa3a? YBenuuuTs B 1,5 paza?

13. HedrenpoaykTompoBoa COCTOUT W3 JBYX ITOCJIEIOBATEIBHO COCTMHEHHBIX
Y4aCTKOB: TIepBOro - ¢ guamerpom D; =530 Mm, u BTOporo ¢ guametpom D, = 377
MM. CKOpPOCTh CTaIllMOHAPHOTO TeUeHUs OEH3MHA B IEPBOM ydacTKe cocrapisier 1,4
M/c. KakoBa ckopocTh TedeHUs: OEH3MHA BO BTOPOM y4dacTKe?

14. Vcreuenne kepocuna (v, =4,5-10° m%/c) uepe3 oTBepcTHE AMAMETPOM 75 MM
mozemupyercss Ha Bome (v, =10° Mm?c) mnpu coOGIIOIEHHH BSI3KOCTHOIO H

IPaBUTAIIMOHHOTO MoM00us. OmnpenenuTs AWMaMEeTp OTBEpCTUs Mg Monaenu. B
KaKOM OTHOIIECHUHU JOJKHBI HaXOAUThCS cKopocTu cTpyu (Vw/Vy) U pacxoms
(Qw/Qy) 11 HATYPBI U MOJICIIH.

15. Ilo TpybomnpoBony nuametpom 100 MM mpoTekaeT BoAa (I1oTHOCTH Boabl 1000
kr/mM®) co cpemHell ckopoctbio 1,5 w/c. JluddepeHnmanbHBIE  MaHOMETD,
YCTaHOBJICHHBIM HAa YYacTKe TPyOONpoOBOAa, MOKA3BIBAET Pa3HOCTh ypoBHEW 10 MM.
JuddepennnanbHpiii MAHOMETP 3aIl0JHEH XKHUAKOCTHIO ¢ INIOTHOCTHIO 1160 kr/m?3,
OnpenenuTps BEIMYNHY KPUTEPHS DUJepa.

16. ConpoTuBieHHEe ydyacTka BOJONPOBOAHONW TPYyObl ¢ apMaTypoil HEOOXOIUMO
nepesl YCTaHOBKOM MPOBEPUTH B JIAOOpPATOpPUM IyTEM HCHBITAHUN Ha BO3IyXe.
Omnpenenutpb, ¢ KaKOil CKOPOCTBIO CIEAYyeT BECTH MPOJYBKY, COXpaHss Mmoaodue
pexxumoB nBwxkenus (Rey = Rey), ecnu ckopocTs BBl B TpyOe MOJDKHA OBITH 2,5
M/c. KakoBa Oymer moTepst Hamopa mpu pabote TpyObl Ha BOAE C YKa3aHHOU
CKOPOCTbIO, €CITU MPY UCIIBITAHUHU Ha BO3JlyX€ MOTEPs JAaBJICHUS OKa3ajach paBHOM
Ap =835klla, v, =10°m%c; v =15,6-10°m%/c; p.=10° kr/™m>; p =1,2

KI/M.

BOJIbI BO3JyXa BOJIbI BO3yXa

17. Iuadparma pazmepamu d = 100 mm u D = 200 mm, npenHasHaueHHAS IS
M3MEPEHUSA pacxoja BO3/1yXxa, TapupyeTcsl MyTeM UcbITaHus Ha Bojie (puc. 5.1). B
pe3yNbTaTe WCIBITAHUHN MOTYyYEHO, YTO MUHUMAJILHBIN pacXoJl BOJbBI, HAUWHAS C
KOTOpOro KodhpumueHT pacxoa auagparMbl OCTACTCS MOCTOSHHBIM, PaBEH Qmin =
16 n/c, v ipu ATOM MOKa3aHUS PTYTHOTO AU(PMAHOMETPA, U3MEPSIONICTO Tepernay
naBieHuid Ha nuagparme, paBHbl h,, = 45 mMm. Onpenenutbs Qmin Ipu paboTte
nuadparmMbl Ha BO3[yX€ U COOTBETCTBYIOIIME ATOMY PacXojy BO3/ayXa MOKa3aHUs
BOASHOTO MudMaHOMETpa h,, IPHCOSTUHEHHOTO B TEX YK€ TOYKAX.

18. TpyObl, wucnonb3yemMble B MNPOTHUBOINONKAPHOM BOJAOCHAOKEHUH, HMEIOT
MUHUMaNBbHBIN guametrp d = 50 MM u mMakcumanbHbld auamerp  D=1500 mwm.
Pacuernnle ckopoctn ABMKeHHS Boasl B HUX V = 0,5 — 4 wm/c. Onpenenuthb



MUHMMAaJbHOE M MaKCHUMAallbHOE€ 3HAYEHHUS pacXoOB BOBI, a TaKXKe YHCEIN
Peiinonbaca B atux Tpydonposogax (v =10 m%/c).

19. Tpy6a Bertypu ¢ BxoaupiM auameTpoMm D = 300 MM u roproBuaoit d = 150 MM,
npeHa3HaueHHass IS HU3MEPEHUs pacxoja KEpOCHUHA, TapUpPYeTCs MyTeM
UCIIBITAHUSI €€ MOJIeNIM, BBIMNOJHEHHOW B MacmTabe 1:3 oT HaTyphl, Ha BOJIE.
OnpenenuThb, KaKUM JTOJHKEH OBITh pacxoa BoAbl Q, B MOJENU 1Jisg COOIOACHUS
noj00usi, eciau pacxoj] KepocuHa B HaTypHoil Tpyoe paBeH Q,=100 i1/c. 3HaueHus
KHHEMaTUYECKOM BA3KocTH Boabl pu t =20 °C cocrapusger v = 10" M%*/c, a kepocuna
v =4,5-10% m?*/c. KakoBsl OyayT motepu Hamopa h u mepeman nasieHus Ap B
HAaTYpHOM pacxojomepe (puc. 5.2), eciau Ipu UCHOBITAHUM MOJENHA Ha Pacxoje,
obecrieunBaroIieM coomoieHne noaoous, noaydeHo h = 0,2 m u Ap, = 10 klla.
[InotHOCTH KepocuHa p = 820 xr/m>, a Boasl p = 1000 kr/m>.
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20. CranpHass T1pyOba guamerpom d=200 MM, TpenaHa3HAYCHHAS IS
MPOTUBOIOKAPHOTO BOJIOMPOBO/IA, TPOIYBAETCS BO3yXOM B a’pPOJIMHAMUYECKON
nabopatopuu ISl OMPENESIeHUs] COMpOTUBIICHUN. Onpeaenautb HEoOXOAUMYIO
CKOPOCTh BO31lyXa V,, IIpu NPOyBKE, €CIIU CKOPOCTh BOJLI Vy; = | M/c, TemniepaTypa
20°C.

21. ITo Tpy6onposoay ¢ quamerpom 200 MM nepekaunBaercs HepTh (p=840 kr/m?,
u=0,015 ITa-c) ¢ pacxomom 0,4 m>/c. Onpenennurs, KaKOBa I0JLKHA OBITH CKOPOCTh
JBUKEHUS BOJbI npu Ttemmneparype 283 K B TpyOompoBoje TOro ke auamerpa,
YTOOBI PEXKUM TEUYCHHS] OBLT JUHAMUYECKH TOJI00CH ABUKEHUIO HEPTH TMpHU
3aIaHHBIX YCIOBUSX?

KouTtpoJsbHbIe TECThI

1. I'te ckopoCTh IBUKEHHS KUJIKOCTH MaKCUMaJIbHA?
1) y cTeHOK TpyOOMpOBOIa

2) B IGHTpE TpyOONpPOBOIa

3) MOXKET OBITH MaKCHUMaJbHA B JTI000M MecCTe

4) BCE 4aCTHULBI JBUXKYTCS C OJJMHAKOBOUN CKOPOCTHIO
5) Ha paccrosauu 0,25 oT Tuamerpa TpyObl

6) Ha paccrosiuuu 0,4 oT 1uameTpa TpyObl



2. ITo kakoMy 3aKOHY MPOUCXOJIUT PACHPENICTICHUE TOJISI CKOPOCTEHN MO CEUCHUIO
TpyOBI PU JJAMUHAPHOM PEXHUME ?

1) runepbonanueckomy

2) mapaboIuIeCcKOMY

3) mo cnupanu Apxumena

4) HEe UMeeT 3aKOHOMEPHOCTHU

5) o TuHEHHOMY

6) 10 PKCIOHEHIUATILHOMY

3.leiicTBUE KakuX MPHUOOPOB U anmapaToB OCHOBAHO HA HCIIOJIb30BAaHUM YPaBHEHUS
bepnymm?

1) cTBON-BOZTIOMED

2) THIPOI3IIEBATOP

3) pOTaMOHHBIN BUCKO3UMETP

4) mopIIHEBOM HACOC

5) IUKJIOH

6) BakyyM-(UIbTp

4. JIBMKEHNE peasbHbIX )KUIKOCTEN ONUCHIBAETCS] YPABHEHUEM
1) ®ypoe-Kupxroda

2) Credana-boapiiMana

3) Jxoynsa-Jlenna

4) Diinepa

5) HaBwre-CtoKCa

6) apcu-Beiicbaxa

5. Kputepuii, xapakTepu3yrolieil OTHOILIEHHE CHIIbI TSXKECTH K CUJIE UHEPIUU
1) Peitnonbaca;

2) Dpyna

3) ®ypbe

4) Dinepa

5) lpanaTns

6) Hyccenbra

6. Kputepuii, xapakTepu3yrolieil COOTHOIIEHUE MEXTy CUIIaMHU JIaBJICHUS U
WHEPIUU

1) Peiinonbica

2) ®Opyna

3) ®ypbe

4) Ditnepa

5) lpanarns

6) Hyccenbra

Tembl 10KJI210B, pedepaToB



1. VYpaBHenue bepHymm, €ro reoMETpUYECKMHA W DHEPIETUYECKUM CMBICH,
rpaduueckas uHTEpIpeTaLus.
2. [Ipumenenue ypaBHeHus: bepHysuu B anmaparax 1 U3MEpUTEIbHBIX IPUOOPAX.

Tema 3. Pe:xuMbl 1BHKEHHUSA KHUIAKOCTEH
3agaumn

1. Tlo TpybonpoBoay BHyTpeHHUM guameTpoM 100 MM TeueT Boja B KOJIUYECTBE
10 n/c. Temneparypa Boasl 10 °C. OnpeaenuTs pekuM ABUKESHUS BOJBI.

2. Onpenenurs, TPy KAaKOM PacxoJie BOJBI MO MOXKAPHOMY PYKaBy IUaMETpoM 66
MM  PEXHM JBIKEHHS MOXHO CudTarh JamMuHapHbIM. Koadduiment
KUHEMaTHIeCKON BsazkoctH v=1-10° m%/c.

3. B koiblieBOM IpOCTpaHCTBE ammapara (puc. 6.2) mpoTekaeT Boja B KOJIMYECTBE
Q= 10 n/c. Temneparypa Boast 12 °C. BHyTpennuii muamerp 6osbiueii Tpyosl D=
300 MM, Hapy>kHbIN AuaMeTp MeHbiel Tpyosl d= 185 mm. OnpenenuTs, B KaKOM
peXKUME BHKETCS BOAA.

4. OnpenenuTs peXUM JIBUKEHUS BOAbI B OKAPHOM PYKaBe, €CJIH Pacxo]i BoAbl Q=
3,4 n/c, nnametp pykaBa d,= 51 mm. KoapduuneHT kuHEMaTHUECKON BSA3KOCTH
Bojbl v = 10° m?/c.

5. OmpenenuTh peXUM JBIKEHUS HePTH B TpyOe MpH CIEAYIOMUX TaHHBIX:
MaccoBblil pacxon 9,81 kr/c, remneparypa Hedptu 15 °C, mnotHocts HepTu 850
kr/m>, nuamerp tpy6onposoga d = 0,1 m.

6. Onpeaenuth yuciao PeliHonbaca U peXUM JBHXKEHHUSI BOJLI B BOJIONPOBOHOM
TpyOe muamerpoMm d = 150 MM, eciu poTekaromuii o Heit pacxox Q = 0,136 m’/c.
Temneparypa Boasl 10°C.

7. Onpenenuth 4ucio PelHONIbICa U PEKUM TEUEHUS MPU ABUKEHUHU MAIIUHHOTO
Macja mo TpyoomnpoBoay auametpom d = 250 mm ¢ MaccoBbIM pacxonom 30 Kr/c.
Koaddumment nunammuueckoii Bsizkoctu = 0,017 ITa-c.

8. OnpeeuTh KPUTUUECKYI0 CKOPOCTh, OTBEYAIOIIYIO MEPEXOAY OT JJAMUHAPHOTO
pexumMa K TypOysieHTHOMY, B Tpyoe quamerpoM d =0,03 M mpu IBMKEHUU BOJBI U
Bo3ayxa mpu Temreparype 25°C u rmnepuna npu temieparype 20°C. (Veoq =
0,9-10° M?/¢, Viosayxa = 16,5:10° M%/C, Vemmepuna = 4,1-10 M%/c).



9. Konpgencatop mapoBoid  TypOWHBI, yCTAHOBJIEHHBIH Ha  TEILJIOBOM
ANEKTpOCTaHIMU, 00opyaoBaH 8186 oxnaxkgaromuMu TpyOkamu auamerpom d =
0,025 M. B HOpManbHBIX YCIOBHUSX paldOTHI Yepe3 KOHJAEHCATOP MPOMYCKAETCs
13600 M*/4 nupKyIALHOHHOM BOBI ¢ TeMuepaTypoii 14,5-15°C. Byaer ju pu 5ToM
oOecrniedeH TypOyJIeHTHBIN peXXUM IBUKEHHS B TPyOKax?

10. Kak uzmensiercs uncio PeitHonb/ca npu nepexojie TpyoonpoBoia OT MEHBIIIETO
JuaMeTpa K OOJbIIeMy U MPU COXPaHEHUU TTOCTOSIHHOTO pacxofa; Q = const.

11. Onpenenuts nuaMeTp TPyOOIIPOBO/IA, IO KOTOPOMY IOJIA€TCS BOJA C PacX0JIoM
Q =1,5 n/c, U3 ycinoBusl MOJyYEHHUS] B HEM MaKCUMAJIbHO BO3MOXHOM CKOPOCTH
TEUEHHUSI IPU COXPAHEHUHU JJAMUHApHOTO pexxkuma. TemmnepaTtypa Boabl 20°C.

KOHTpOHLHLIe TECTbI

1. JlamuHapHBIN pEKUM IBUKEHUS )KUIKOCTH ITO

1) pexxum, Ipy KOTOPOM YACTHIIBI )KHIKOCTHU MEPEMEIAIOTCA OECCUCTEMHO TOJIBKO
y

CTEHOK TpyOOInpoBOJa

2) pexum, MPU KOTOPOM YACTHUIBI KUIKOCTH B TPYyOOIMpPOBOJE MEpeMenaroTcs
OeccrucTeMHO

3) pexuM, IpU KOTOPOM KUJKOCTh COXPAHSET OMPEAEICHHBIN CTPO CBOMX YaCTHIL
4) pexxuM, Py KOTOPOM YACTUIIBI ) KUAKOCTH IBUTAIOTCS TOCIOMHO TOJIBKO Y CTEHOK
TpyOOIIpoBOIa

5) nmapanienbHO-CTPYHHOE JBUKEHUE KUAKOCTH

6) COCTOSIHUE ITOKOSIIEHCS KUTKOCTH

2. YcronuuBeIi TypOyJIEHTHBIA PEXXUM JIBHXKEHUS )KHJIKOCTH 3TO

1) pexxum, Ipy KOTOPOM YaCTHLBI KUIAKOCTH COXPAHSAIOT ONPENEIICHHBIM CTPOU
(IBUKYTCS TTOCJIONHO)
2) pexum, MpU KOTOPOM YACTUIIBl KUJIKOCTH IMEPEMEIIAIOTCS B TPYyOONpPOBOJIE
0eccUCTEMHO

3) peXuM, Nph KOTOPOM YaCTHUIbl KUIAKOCTH JBHUIalOTCS KakK MOCIOMHO TaK M
OeccrucTeMHO

4) pexuM, Mpyu KOTOPOM YaCTULIBI KUAKOCTH ABUTAKOTCS MIOCIOWHO TOJIBKO B LIEHTPE
TpyOompoBoaa

5) TypOyJICHTHBIN PEXKUM, TIPU OTPEICICHHBIX YCIOBUSX MEPEXOA[IINN B
JTaMUHaPHBIN

6) TaMUHAPHBINA PEXKUM, MIPU ONPEIECICHHBIX YCIOBUSAX NEPEXOIAIINN B
TypOyJIEHTHBIN

3. IIpu Re = 4000 pexxuM IBUKEHUS KUJIKOCTH
1) mamuHapHBIA
2) nepexoHbIHI



3) TypOyJIeHTHBIN
4) KaBUTAIlMOHHBIN
5) cranroHapHbIN
6) HecTaMOHAPHBIN

4. ITpu KakoM peXuMe ABUKEHHUS )KUIKOCTU B TPYOONPOBOIE HAOIIOJaeTCs
MmyJibcalys CKOPOCTEH U 1aBieHui B TpyoonpoBoje?

1) npu naMuHapHOM

2) Ipu CKOPOCTHOM

3) npu TypOyJIEHTHOM

4) py OTCYTCTBUM JBUKEHUS KUJKOCTH;

5) mpu KBa3uIaMUHAPHOM

6) pu CTallMOHAPHOM

5. IIpu Re <2300 pexum IBUKEHUS KUJTKOCTH
1) kaBUTAIIMOHHBIM

2) TypOyJIeHTHBIN

3) nepexoIHbII

4) maMuHapHBIN

5) KBa3UTYypOyIEHTHBIH

6) cTallMOHAPHBIN

6. ITpu 2300 < Re < 10000 pexum ABUKEHUS KUIAKOCTH
1) mamuHapHBIMI

2) TypOyJIeHTHBIN

3) nepexoIHbIN

4) xaBUTALIMOHHBIN

5) KBa3WJIaMHUHAPHBIN

6) cTaliMOHApHBIN

7. IIpu xakoM 3HaueHHM ynciia PeitHobICa MPOUCXOAUT NEPEXO TAMUHAPHOTO
pexuma B TypOyJeHTHOe?

1) 2320

2) 3200

3) 4000

4) 10000

5) 25250

6) 50020

Tembl 10KJI210B, pedepaToB

1. OcoGeHHOCTH IBUKEHHUS )KUJIKOCTEN MTPHU Pa3IMYHBIX PeXUMaX.
2. TypOyJIeHTHOCTb U €€ OCHOBHbIE CTATUCTUYECKUE XAPAKTEPUCTUKH.



Tema 4. 'uapaBiimyecKue CONPOTUBJICHHUS U OTEPH HANIOPA.
I'mppaBinyeckuil pacuer TpyOONPOBOAOB

3agauu

1. Ilo ropu3oHTanBbHOMY CTaJIbHOMY TpyOompoBoay auamerpom 70 wmwm,
abconoTHOM 1epoxoBarocThio 0,2 MM, miauHoM 100 M HeoOXOoaMMO IMOJaBaTh
5,55-107% M¥/c medprr (p =990 xr/m>, u=107IIa-c). Ha TpyOOmpoBoIEe yCTaHOBIEHBI
6 xoJsieH 1 2 BeHTH . OnpeaenuTs o01Iye MoTepy JaBjeHus B TPYOOIIPOBOIE.

2. Xuakocts mioTHOCTHIO 1200 kr/mM° momaercs B kommdectBe 30 M/4 1o
TpyOonpoBoay nuamerpom 0,1 m, amunoit 20 M Ha BeicoTy H= 5 M B ammapart ¢
napienreM p,= 0,16 MIla. Ha TpyOGompoBome HMMEIOTCS JBa KOJIEHa W OJIUH
HOpMaJIbHbIA BeHTWIh. Koadduiment Buemnero tpenus A =0,02. Omnpenenuts
MOKa3aHNe MaHOMETPA, yCTAaHOBJIEHHOTO B Hayaje TpyoonpoBojia Ha BeicoTe h= 0,5
M.

3. Onpenenuth NOTEPIO HAMOpa U MOTEPIO JaBJICHUS HA TPEHUE MPU MPOTEKAHUU
BOJIbI MO TPYOKe, BBIMIOJIHEHHOW W3 cTaiM, jauameTpoM 80 MM, JUIMHOM 5 M.
CxopocTs Bogbl 2,5 M/c. Temnepatypa 12 °C.

4. Onpenenuts NOTEPU HAMOpa B CTAJIbHOM, YMEPEHHO 3ap>KaBEBILEM BOJOBO/IE
MPOTUBOIIOkKApHOTO BojonpoBoaa guamerpom d = 300 mm u nmuno# 500 M npu
nponycke pacxojaa Q = 100 i/c u Temmneparype Boasl t = 10 °C.

5. OnpenenuTh pexXuM ABUKEHUS U TIOTEPU HATIOPA B MACIIONPOBOAE IIUHOM | =12
M u auameTtpoM d = 10 mm npu nepekaunBanuu 0,4 j1/c MUHEpPATBHOTO Maca.

6. Bona nojaercs M3 HAaCOCHOM CTAHIMM IO MOKAPHOMY BOJOBOAY JJIMHOM | =
1500m ¢ pacxogom Q = 601/c u ckopocteio V = 1,9m/c ipu temneparype t = 10°C.
Ha Bo/10BO/IE yCTaHOBIIEHBI OOpATHBIN KIlallaH, JIBE€ 3aJIBUJKKH U UMEETCS] IOBOPOT
Ha 90°. BoaoBOJ BBINIOJIHEH W3 CTajJbHOW, CHJIBHO 3apKaBeBIIEH TpPYyOBbI.
OnpenenuTs NOTEPU HATIOPA.

7. BBIYMCIUTE ¥ CPABHUTH IIOTEPH HAIOPA IIPU NEPEKAYMBAHUH BOABI (v, = 1,1-107
m?/c) o Tpybe auamerpom d = 150 mm, gmmnoi 1 =50 M, Q = 0,01 m*/c u ma3yra
(Vs = 20-10* m?/c). AGcomoTHas mepoxoBaTocTh TpyOs A= 0,2 MM.

8. Onpenenutb KOAQPUIIMEHT COMPOTUBIICHUS KOHTPOILHO—CUTHAIBLHOTO KIaraHa
BC-100 crpuHKIEpHOW YCTaHOBKM BOJSIHOTO TOKAPOTYIIEHUS, €CIU IOTEpU
Haropa h, = 2,5 M, a pacxon Q = 25 n/c.

9. OmpenenuTs NOTEpPH HAIOpa HA YYacTKE HApPYKHOM BOJOIPOBOJHOM CETH
nHou 400 M, cocTosiied U3 4yryHHbIX TpyO nuamerpom 150 MM npu mporycke
BOJIBI BO BpeMsi II0’Kapa B KoauuecTse 35 Ji/c.



10.  OmnpenenuTe noTepu Hamopa Ha ydactke jiuuHOM 300 M HapyXHOM
BOJIOIIPOBOJIHOM CETH, COCTOSAIIEH U3 HOBBIX CTAIbHBIX TPYO JUAMETPOM 200
MM Tipu pacxone Boabl 30 i/c. Tlorepu Hamopa ompeneiauTh MO YNPOIIEHHBIM

dbopmynam.

11. Onpenenuch MOTEPHU HANlOpa B pyKaBHOU JIMHUM JyiHOUM 180 M, cocTosiieit u3
MIPOPE3UHEHHBIX PYKABOB IUAMETPOM 66 MM, pacxo BOJIbI IO pyKaBHOM JuHuK 14
a/c.

12. Ha ruapaHT yCTaHOBJIEH MOXKapHBIA aBTOMOOWIIb, MMOJaya Hacoca KOTOPOIo
paBHa Q = 40 n/c. BcacbiBaBilas MmojocTh HacOCa COEAMHEHA C KOJIOHKOU JTBYMS
MSTKUMU IPOPE3NHEHHBIMU pyKaBamMu JIHHOH 1, =4 M, d, = 66 mm. [Toanop Bosl
y Hacoca Hy. = 10 M. Onpentenuts Hanop BOJBI y THIPAHTA B BOAOIPOBOJHOMN CETH
(Sr = 1600 c*/M°, S¢ox = 3500 c?/M°).

13. OnpeaenuTs pacxo BOJIbI Uepe3 BOJIOMEP, YCTAHOBJICHHBIN Ha TpyOorpoBojae d
= 40 MM, eciu IOTEpH Hamopa B HeM COCTABIAIOT h = 2,5 M (Egon = 19,4).

14. Onpenenuth TpeOyemoe NaBiieHWE Ha BXOAE B BO3AyxoBoJ JiuHOW 100 M,
nramerpoM d = 1 M ¢ IEpOXOBATOCThIO CTEHOK A = 1 MM, €Ciu Mojiladya Bo3/1yxa
nomkHa ObITh 15,7 M3/c. Beixon B Gonbioi 06beM & = 1. TemnepaTypa Bo3myxa
20°C, nuHamudecKas BA3KocThb 1L = 18,1-10° ITa-c.

15. TIpoTrBOMOXKapHBI BOJONPOBOJ COCTOUT U3 TPEX MapaJUICIbHBIX yYaCTKOB
qyryHHBIX TpyO auamerpom d;= 300 mm, dr= 250 MM, d3= 200 MM, BBIXOISIIUX U3
y3lla A ¥ coeMHAIONIUXCS B y3ie B, BennunHa Hamopa KOTOpbIX cocTaBisieT Ha=
60 M u Hg= 20 m. Pacxox Boasl o yuactkam paseH Q= 0,23 m'/c, Q.= 0,141 m’/c
, Q3=0,07 m¥/c. OnpenenuTs JIMHY KOKAOTO Y4aCTKa U CKOPOCTh TEUECHUS BOJIBI B
HUX.

16. Omnpenenuth BLICOTY BOJOHANOPHOM OamHu Hys, 0OecneunBaronyo nojaaqy
BOJBI K MOXAapHOMY rujpaHTy B Touke D u cBoOoansiii Hanop He= 10 M mo
TpybonposBony ABCD, npu ycinoBuu, 4TO JUIMHA Y4acTKOB TPyOONpoBOJa U UX
nuameTpbl coctaBisitoT: AB- 1) ,dj; BC- 1p, do; CD- 13 ,ds. Qs Q. , Qp —
COCpEeIOTOUYEHHBIE pacxonbl. TpyObl YyryHHble. MeCTHOCTb TOPHU3OHTAJIbHAS.
Hcxoanbie JaHHbIE TPUBEACHBI B TAOJHIIE.

H,s

Qp Qe Qp

Al ld ¥ /;: /41/

B c D




dy, | dy, | di, Qi | Q, | Qs

Howmep BapuanTa vt | vt | v I,M| I, | I3, M e | /o e
1 300 | 250 | 200 | 300 | 400 | 200 | 20 15 14
2 250 | 200 | 150 | 250 | 350 150 18 14 12
3 200 | 150 | 100 | 300 | 250 | 200 16 12 8
4 150 | 100 | 80 | 250 | 400 100 14 8 6
5 250 | 150 | 100 | 200 | 200 | 300 18 12 10
6 250 | 200 | 100 | 150 | 120 70 18 16 9
7 200 | 150 | 80 | 230 | 310 90 15 11 7
8 200 | 100 | 80 | 300 | 270 140 12 8 7
9 250 | 150 | 80 | 280 | 120 160 | 180 | 11 6
0 300 | 250 | 200 | 300 | 150 | 210 | 20 15 12

17. KonblieBoi noxkapHbIA BOAOMPOBO/I MMOKa3aH Ha puc. (8.7). B Touky 1 momaetcs
52 n/c Boawl. B Touke 2 npousBoautcs otoop Q =30 si/c. Pacxon Ha ydacTtke 2-3
paBeH Q3= 4 yi/c. CkopocTu ABMXKEHUS BOABI Ha ydacTkax: Vi, =0,84 M/c, Vi
=0,71 M/c, V».3=0,52 m/c. lnuna ydactkoB: 11, =320 M, 1;.3 =280 ™M, 1,3 = 100 m.
OnpenenuTs AUaMeTphl TPYO YYaCTKOB M HANOp B TOYKE 1, €Ciii CBOOOIHBIN HAIOp

B Touke 2 Hez =20 m.

£,=22m
I

Q,

KoHTpoJibHbBIE TECTHI

1. Ha kakue BUABI IEJIATCS THIPABIMYECKUE TTOTEPU?
1) nuHeHBIE U KBaIpaTUYHbIE
2) MECTHBIC Y HEJIMHCUHBIC

3) HenMMHEHHBIC U TUHCHHBIC

4) MECTHBIC U TMHCHHBIC

5) noxanbHBIE U TI100aTBEHBIC

6) HET MPaBUJILHOTO OTBETA




2. Kakoii OykBoii rpeueckoro andabuTa o003Ha4aeTcss KodPphuumueHT
TUAPABINYECKOTO TPEHUS ?

Dy

2)¢

3)A

4)

51

6)1

3. dns gero cioyxut dpopmyna dapcu- Beiicbaxa?

1) nnsa onpenenenust yucna PeliHonbca

2) st onipesiesieHus Kod(ppuimeHTa ruIipaBIndeckoro TpeHUsI

3) ISl ompeneNIeHNs JIMHENHBIX OTEPh HAopa

4) nns onpeneneHus KodpUiieHTa NoTePh MECTHOTO CONTPOTUBIICHUS
5) 1S OTIpeAeNIeHHsl pacxo/ia KUAKOCTH

6) 11l onpe/iesieHrs OJIHOTO Haropa

4. Yro ABISIETCA OCHOBHOM MPUYMHOM ITOTEPU HAIIOPa B MECTHBIX TUAPABINYECKUX
COIIPOTHUBIICHUSAX ?

1) Hanmuuue BUXpeoOpa3oBaHUil B MECTaX U3MEHEHUSI KOH(PUTypaly NOTOKa

2) TpeHHUe KUJIKOCTU O BHYyTPEHHUE OCTPbIE KPOMKH TPyOOIIpoBOJa

3) U3MEHEHUE HAIPABJICHUS U CKOPOCTH JIBHXKECHUS )KHJIKOCTH

4) pe3koe yBeTUUEeHUE JaBJICHUS B TPyOOIIPOBOE

5) BSIBKOCTb KHIKOCTH

6) 1IepOX0BaTOCTh CTEHOK TPYOOMpoBOAa

5. Ha ckosnbko obnacteil TpeHus AeTUTCs TypOYJIEHTHBIN PEKUM JBUKEHUS MTPU
onpeneneHnu KodhPuImenTa ruipaBIndecKoro TpeHus?

1) Ha omHy

2) Ha 1BE

3) Ha TpHU

4) Ha yeTbIpe

5) Ha TIATH

6) Ha 1IEeCTh

6. K kakoMy pexumy JBUKEHHS )KUAKOCTH OTHOCUTCS] aBTOMO/IeTIbHAs 001acTh
TpeHus?

1) TypOyneHTHbII

2) JJaMHAHApHBIN

3) kBa3UTypOyJIEHTHBIN

4) cTauMoHapHBIN

5) KBa3WJIaMHUHAPHBIN

6) HET MPaBUIILHOTO OTBETA

Tembl 10KJI210B, pedepaToB



1. I'mppaBnuyeckue CONPOTHUBIIECHUS U ITOTEPU HANIOPA IPU IBUKEHUU KUIKOCTEH.
2. CnocoObl CHW)XEHMSI BEIMYUHBI THAPABIMYECKHX MOTeph Ha JTamax
IMPOEKTUPOBAHUS M SKCIUTyaTallMy CUCTEM IIPOTHUBOIIOKAPHOTIO BOJOCHAOKEHUS.

Tema 5. UcTeueHue :KHAKOCTEl Yyepe3 0TBEPCTUA H HACAIKHU
3agaun

1. OnpenenuTs AIUHY TPYOBI 1, TpU KOTOPOM pacxo1 Boibl U3 Oaka Oy/eT B /iBa pa3a
MEHbIIIE, YeM U3 OoTBepcTusi Toro ke auamerpa d= 30 mm. Hamop Ham neHTpom
orBepctus paBeH H= 6 M. KoadduuueHT rugpaBindyeckoro TpeHus B TpyoOe
npuHaTh A = 0,025, koaddurment pacxona orepctus i = 0,62. [lorepu Hamopa Ha
BXOJI€ B TPYOy U BBIXOJI€ U3 HEE HE YUUTHIBATS.

2. OnpenenuTth pacxon KUAKOCTH (Q yepe3 BHEIIHUM LWIMHAPUYECKUN HACaI0K
nuametpoM 50 MM mpu moctostHHOM Hanope | m. Kak m3menurtcs pacxon, ecnu
BMECTO HacaJika OyJeT OTBEPCTHE B TOHKOW CTEHKE TOIrO K€ JAMAMETPA, YTO U
Hacaaok?

3. OnpenenuTh pacxo BOJIBI Yepe3 OTBEPCTHE C OCTPOi KPOMKOH nuameTpom d =
30 MM, BBINIOJIHEHHOE B OOKOBOM cTenke 6aka. [Tokaszanue manomerpa P = 0,2:10°
ITa, BbICOTa pacIoioKeHUs MAaHOMETpa HaJl 0Ccblo oTBepcTrs H = 2,5 M.

4. KpaH, ucronb3yeMblil Ui HallOJHEHHUs] EeMKOCTH BOAOM, 00eCTIeYMBaeT pacxo/
Q=7 n/c. OnpenenuTh, Ha KAKOM YPOBHE YCTAHOBHUTCS BOJIa B EMKOCTH, €CJTH B JTHE
E€MKOCTH UMEETCSI KPYTII0€ OTBEPCTUE C OCTPOoi kpoMkoii quamerpom d 50 mm. Kak
VW3MEHUTCA PE3YJIbTAT, €CJIM K OTBEPCTHUIO IPUCOCIUHUTh KOHUYECKHU CXOISIIUUCA
HacaJ0K, BHEITHUM [TUIMHIPUYECKUN HACATOK?




5. IN'apaHTHpOBaHHBIA HAIOP BOJBI IEPE]T KOHUYECKHU CXOIAIIUMCS HACAJKOM PaBEH
H = 25 ™. Onpenenuth HauMEHbIIMH CTaHAAPTHBIA JWAaMETp Hacalka,
o0ecIeunBaroIIniA CTPYIO ¢ pacxomom Q = 3,5 n/c.

6. Paccuntars k03(h(PULIMEHTHI CXKATHSI, CKOPOCTU U Pacxo/ia MpH UCTEUECHUH BOJIBI
U3 pe3epByapa B atMocdepy uepe3 orBepcTe nuamerpom d = 15 MmM. Pacxox Bojbl
Q = 0.7 n/c, ypoBeHb BoAbl B pe3epByape H = 2 M, u30bITOuHOE AaBieHHE BO3IyXa
Ha CcBOOOMHOM MOBepXHOCTH Boasl p = 1,4:10% Ila, muamerp CTpyd B CKaToM
ceyeHuu d. = 16 mm.

7. 3anonHenue 0aka OEH3MHOM IMPOUCXOIUT Yepe3 BOPOHKY auameTpoM dr =40 mm,
BbicoTOM h = 0,7 M ¢ ko3 PurmenTom conpotusienus & = 0,2. B BopoHky 6eH3uH
3aJIMBAETCs U3 pe3epByapa ¢ MOCTOSHHBIM YPOBHEM uepe3 TpyOy umHoi 1 = 7 M,
nuameTpoM d; = 25 mMm. Onpeaenuts HanbOoapnid Hamop H B pesepByape, npu
KOTOPOM BOpPOHKa HE OyJeT mepenofHAThcs. Hailtu pacxoj OeH3uHa MpU 3TOM
Hanope. [Ipu pemiennn 3agaun y4ecTh NOTepU Haropa 1o juuHe Tpyost A = 0,03, B
Kpane & = 8 u moBopore &, = 1.

I
H

8. OnpenenuTh pacxox U CKOPOCTh MCTeYEeHHs He(TH M3 GaKa depe3 OTBEPCTHUE C
ocTpeiMu Kpasmu auameTpoM d = 10 MM, a TakKe 4epe3 KOHOMAAIbHBIA HACAIOK
TOTO K€ AUAMETPa, CCIIM HAIop B 6aKe MOIEPKUBAETCS MOCTOSHHBIM U paBeH H
=4,5 m. Kunemarudeckas BI3kocTh HepTu v = 2-10° M%/c.

9. U3 orBepctus B TOHKOU creHke auamerpom d = 0,001 M BeITekaeT Boaa npu
temneparype 20°C. Onpenennuts pacxo BOJBI U CPABHUTH C PACXOIOM TIIUILIEPHUHA,
BBITEKAIOIIETO NPHU TEX K€ YCIOBUAX. BbICOTa YpOBHS MUAKOCTH HaJA LIEHTPOM
orBepctus H = 0,05 m.



10. Hunuaapudeckuii 6ak quameTpoMm 1 M, BBICOTOM 2,5 M HaIoOJIHEH BOJOW Ha
BbIcOTY 2 M. OTBepcTHe B mHE Oaka mmeeT nuamerp 3 cM. OnpenenuTs Bpems, 3a
KOTOpO€ W3 Oaka BBITEYET IOJIOBHHA BOJBI, & TAKKE BPEMs, HEOOXOAUMOE IS
onopoxxaHenus 6aka. Koaddunment pacxoma (a1 oTBEpCTHsI ¢ HE3AKPYTJIEHHBIMU
KpasimMu ) puHATH 0,61.

11. Onpenenuth BpeMsi OMOPOKHEHHS IHUCTEPHBI C Ma3yTOM TPU CICTYIOIINX
JaHHBIX: 00beM Ma3yTa 0 muctepae W=40 m>, nuamerp uucrepusl D = 3 M, fuamerp
cluBHOTO (KOpoTkoro) marpyoka d=0,1 M, kuHemMaThuyeckass BS3KOCTh Ma3yTa
v=6,9-10" m%/c.

12. OnpenenuTs BpeMs OIIOPOKHEHUS pe3epByapa ¢ HedThio. JlnameTp pezepByapa
D = 12 M, nepBoHavyalibHBIN YpoBeHb HEPTH B pe3epByape H = 14 m. ABapulinblii
ciuB HeTU ocyliecTBiseTca yepe3 Tpyoy auametpoM d = 150 MM, anunoi 40 wm.
Ha Tpy0Oe ycTaHOBII€Ha 3a/IBU’KKA U UMEETCSI OJTHO KOJIEHO.

13. Onpenenuts BpeMsi NCTEUEHHS U3 BEPTUKAIBHON U TOPU30HTAJIBHON EMKOCTEN
UUIMHAPUYECKONM (POpPMBI, UMEIOIINX OAUMHAKOBbIE pa3Mephl: quamerp D= 3 M,
mmHa L= 8,5 M. VMcredyeHue mnpouCXOOuT MOJ aTMOC(EpPHBIM JaBJICHUEM I10
rOpU30HTAILHOMY TpyOonpoBoy quameTpom d= 0,1 M ¢ ko punrenTom pacxona
0,34.

14. OnpenenuTh HEOOXOIUMBIN TUAMETP CTAIbHON TPYOBI JJIsl aBapUIHOTO CIIMBA
oensuHa A-95 U3 IMWIMHIPUYECKOTO BEPTUKAIBHOTO pe3epByapa D = 10 M, uToObI
BpeMsI OMOpPOXKHEHHUs pe3epByapa He mnpeBbimano 10 muH. HauaneHbll ypOBEHB
oensuna H= 15 m. [{nuna tpy0s1 20 M. Ha TpyOe ycTaHOBIEHA 38 JBUKKA.

15. B mycroit 6ak KBaJpaTHOTO CEUEHHS CO CTOPOHOM cedeHus 2 M TOoAaeTCs
MOCTOSTHHBIN pacxod Bojabl Q = 3 n/c. OIHOBPEMEHHO BOJIa BBITEKACT dYepe3
orBepctue nuamerpom 30 mMm. OnpenenuTs ypoBEHb BOJBI B 0ake, IpU KOTOPOM
NOCTYMAIIIMA M BBITEKAIOIMN pacxon OyIayT paBHbI, U BpeMs, 3a KOTOpOE
HACTYNUT YCTAaHOBUBILIUNCS PEXKUM.

16. Ompenenuth, Kakoe IOCTOSSHHOE aOCOJIOTHOE JaBJCHHE Tas3a CJeayeT
MOJI/ICP>KMBATh HA IOBEPXHOCTH alleTOHA B pe3epByape, YTOOBI €r0 aBapUHHBIN CITUB
mpoucxoausi B 2 paza ObicTpee, yeM mpu atMochepHoM naBiieHud. OmnpeneauTh
BpEMsI CHUKEHUS YPOBHS xXUAKOCTH oT  H; =6 M 10 Hy = 2 m. Hununapuueckuii
BEPTUKAJIBHBIN pe3epByap UMEET AUaMeTp 5 M. ABapuUMHBIA CIUB IPOUCXOIUT
yepe3 Tpyoy amamerpoMm d =80 MM giuHOM 1 = 8 M, Ha TpyOe ycTaHOBIIEHA
3aaBIKKa. I10THOCTH anerona p = 790 kr/m?>.
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17. Onpenenuts BpeMsi ONMOPOKHEHUS UMITYJIBCHOTO YCTPOWCTBA aBTOMAaTUYECKON
CIPUHKIIEPHOM YCTAHOBKHM BOJSIHOTO IOXKApOTYLICHHS. MIMITylIbCHOE yCTPOMCTBO
MpeACTaBIAeT OO0 NMIMHAPUYECKHUN pe3epByap nuamerpoMm D = 1,5 m BeicoTOM
H = 2D. Havanbnslii ypoBeHb Boabl H; = 2,5 M. HauanbHoe n30bITOYHOE 1aBIICHHE
rasa B UMITyJIbCHOM YCTPOHCTBE Py = 7-10° I1a. OnopoKHEHUE IPOUCXOIMUT
yepes Tpyoy nuametpoMm d = 120 mm. Koaddumment pacxona cuctemsi L. = 0,6.

KoHTpoJIbHBIE TECTHI

1. Ilpn ucredyeHnn KUAKOCTU U3 OTBEPCTUM IIPU MOCTOSHHOM HAaIllOpe OCHOBHBIM
BOIIPOCOM SIBJISIETCS

1) onpeneneHne CKOPOCTH UCTEYEHUS U PACXOAA KUJIKOCTH;

2) onpeneneHue HeoOX0AUMOIo JUaMeTpa OTBEPCTHUI;

3) onpezenenue oobema pe3epByapa;

4) onpeneneHne rUAPaBINYECKOTO COMPOTUBIICHHUS! OTBEPCTHS;

5) onpeneneHrue BpEMEHU ONIOPOKHEHHUS;

6) HET IPaBUJIBLHOTO OTBETA.

2. B dpopmyne ns onpeneneHus: CKOPOCTH MCTEUCHUS KUIKOCTH YepPe3 OTBEPCTHE
OyKkBOI1 ( 0003HaUaeTCs

1) koappurueHT ckopocTy;

2) koapurmeHT pacxona;

3) koadureHT cxKaTus;

4) k03P dUIMEHT UCTCUCHHUS;

5) ko3 PUITMEHT THAPABINYECKOTO TPEHUS,;

6) ko purenT nuddysun.

3. Ilpu ucTedeHnH KUJKOCTH Yepe3 OTBEPCTUE MTPOU3BeAeHUE KO3 UllMeHTa
coKaTHs Ha KO3(PGUIMEHT CKOPOCTH Ha3bIBACTCS

1) koa(ppunmeHTOM UCTEUEHHUS;

2) K03 PUIIMEHTOM COMTPOTUBIICHHUS;

3) ko3¢ HUIIEeHTOM pacxo/a;

4) k03QGUIIMEHTOM UHBEPCUU CTPYH;



5) k03hPUITMEHTOM MECTHBIX MTOTEPH;
6) koapdurenTom AuPPy3um.

4. B ¢popmyne nis onpeaenaeHuss CKOPOCTH UCTEUEHUS )KUIKOCTH YEPE3 OTBEPCTHE
oykBoi H 0603HauaroT

1) manpHOCTH HCTEUYEHUS CTPYH;

2) rmyOuHy OTBEpCTHS;

3) BBICOTY pe3epByapa;

4) Harop XKUJKOCTH;

5) moTepu Harmopa 1o JJIMHE;

6) MECTHBIEC IOTEPU HAIOPA.

Tembl 10kJ1210B, pedepaToB

1. Ilpumenenne ypaBHeHus1 bepHyIm npu pacdere NpoueccoB HCTEUEHUS.
2. Hcreyenune KUAKOCTEN U3 PE3EPBYApPOB IIPU IIEPEMEHHOM HAIOPE.

Tema 6. 'mapaBiuyeckue cTpyu
3agaum

1. Onpenenutbs Hanop, HEOOXOAUMBIN ISl MOJYYEHUs BEPTUKAJIBHOMN CILIOIIHON
ctpyu Beicotor 20 M. [{nameTp Hacagka 16 mm.

2. OnpenenuTs MPOU3BOIUTEIBHOCTH CTBOJIA Q C HACAAKOM JUAMETPOM 28 MM TIpH
Harope mnepen HuM 60 wm. Iloctpouth B MacmrTabe OrudOarNIy0 KpPUBYIO
pa3apoOseHHONW 4yacTh R, B 3aBUCHMMOCTH OT yrIja HakJOHA, paauyca IEHCTBUS
CTPYH K TOPU30HTY. BeuncIuTh BenuunHy peakuuu ctpyu F.

3. PaccuuTath pacxoa BoAbl U3 cTBOJA quaMmetpoM d = 16 MM, paanyc nerlcTBuUs
KOMITAaKTHOM YacTU CTPYH, PaJANyC JEUCTBHS Pa3apoOJeHHOW 4YacTU CTPYH MPHU
CIEyIOIMX yriiax HakjioHa cTBoja: 0°, 30°, 60°. J[aBiaeHue nepes HACaJaKoOM p =
3,8-10° IMa. Kosdduuuent pacxona mpunsars p = 0,96.

4. PaccunTath HEOOXOIUMBIN HAMOp TIepe]] HACAJKOM ¢ JuaMeTpoM ceueHus d = 22
MM, €Cli TpeOyeTcs MOIYyYUTh CTPYIO C paIMyCOM KOMITAaKTHOM 4acTu Sk = 18 M.
Pacuer nmpoBectu no ¢opmynam Jliorepa u @prmaHa U CpaBHUTH PE3YIbTATHI.
KoaddunmeHT pacxoaa st Hacajka NPUHITH paBHBIM W = 0,96.

5. Paccuutath Hamop, Hpu KOTOPOM IOIYy4YaeTCsl MaKCUMaJbHBIM paanyc
KOMIAaKTHOW YacCTH CTPYH, BBITEKAIOIIEH 13 Hacajka quaMetpoM 25 mm. [loctpouts
rpaduk 3aBUCUMOCTH MaKCHUMAJIBHOTO pajdyca KOMIAKTHOW YacTH OT JHaMeTpa
MCMOJIB3YEMOT'0 HAcaaKa.



6. Ilpu TymeHuu mnoxxkapa He0OX0AUMO, YTOOBI panyCc KOMIAKTHON YacTH Sk = 26
M, BOJSTHOW CTpPyH, a pacxoi Boabl Obul paBeH Q = 5 n/c. Paccumtars aumamerp
TpeOyeMoro Hacajgka U HEOOXOJHWMBIN Hamop Nepel HUM, O00ecredMBArOIIUN
TymeHue noxapa. Koagdurument pacxoaa npussth paBHbiM 0,98.

7. Paccuntarh MAaKCHMaJIbHYIO BEJIMYMHY BBICOTHI BEPTUKAIBHOM CIUIOIIHOM CTPYH
1t cTBoJia ¢ Hacaakamu d; = 13 mm, d, =16 MM, d3 = 19 MM. CpaBHUTB pe3ynbTaThl,
noJsryyaemsle 1o gpopmyinam Jlrorepa u @prumana.

8. T'apantupoBaHHOE M30BITOYHOE JaBJICHHE INepes HacaakoM auamerpoM d = 16
MM coctaBisier p = 0,4 MIla. Paccuurath pagnyc KOMIAKTHON 4YacTH CTPYH U
pacxon Bojabl. KoadunueHt pacxoaa npuHsATh paBHbIM 0,98.

9. OnpenenuTs peakuuio CTPYH, BBITEKAOIIECH U3 HACAJKa JUAMETPOM 25 MM, MPH
Hanope 30 m.

10. Onpenenuth peakyio CTPYHU, BHITEKAIOINICH U3 Hacaaka quaMeTpoM d = 19 mm,
€CJIM JaBJIEeHKE mepe HacankoM p = 5-10° I1a.

11. Paccuutath ¥ MOCTPOUTHh HAa MUJUIMMETPOBON Oymare oruOarouryr0 KpUBYIO
KOMITAaKTHOM YacTU CTPyH, MoydaeMoll u3 jadeTHOTO CTBOJA C JAUAMETPOM
Hacagka d = 50 MM nipu U30BITOYHOM JiaBlieHUH niepen HacaakoM p = 0,75 MIla.

12. IIpu pacuere noxapHO aBTOJECTHULIBI peaKlMs CTPYH HE T0JKHA MPEBBIIIATh
BennunHbl 1000 H nmpu Hanope nepen Hacagkom 30 M. OnipenenuTs MaKCUMallbHbBIN
JONYCTUMBIN AUAMETp HacaJIKa.

KoHTpoJibHbBIE TECThI

1. HanGomnb1ieir npomycKHOM crIoCOOHOCTBIO 00I1a/1aeT:
1) KOHUYECKUM CXOAAIINICSI HacaJI0K

2) KOHMYECKHUIN PacXOAsIIMICS HACa0K

3) KOHOUJAJILHBIN HACcaJI0K

4) BHEITHUN WIMHIPUYECKUN HACAIOK

5) Kpyrioe OTBEPCTUE B TOHKOW CTEHKE

6) BHYTPEHHUI UIUHIPUIECKHUI HACATOK

2. Yrto o3nayarot OykBbl B Ha3Banuu ctBosia PCK - 50:
1) py4HO# CTBOJI KOMITAKTHBIN

2) py4HO1 CTBOJI KOMOMHUPOBAHHBIN

3) pacubLUIUTENb-CTBOJ KOMOMHUPOBAHHBIN

4) py4HO# CTBOJ KOHOUJAIbHBIN

5) py4HOM CXOISAIIUNACS KOHUYECKUI

6) pacxXoasIIUiCs CTBOJI KOHUYECKUM



3. Yucyo B Ha3zBanuu ctBojaa PC-50 o3Hayaer, 4To:
1) nnameTp Hacaznka cTBoja paBeH S0 Mm

2) pacxoJ1 BOJBI U3 CTBOJIA paBeH S J1/C

3) MakCHMaJIbHBIM HANop CTBOJIA paBeH 50 m

4) nuameTp noJ coeuHeHune pykasa 50 Mmm

5) nimHa ctBoia 50 cMm

6) yrosi KoHycHOCTH Hacazaka 50°

4. Kax BiausitoT 106aBku [TAB Ha nponyckHyI0 cCHOCOOHOCTB HacaJlKa M0>KapHOTo
cTBONA?

1) mpomnyckHasi CHoCOOHOCTh YMEHBIIAETCS

2) IponycKHasi ClIOCOOHOCTh YBEJINYMBACTCS

3) HE BIMSAIOT

4) nponyckHasi CIOCOOHOCTh UCIIBITHIBAET KOJCOAHUS

5) npomyckHasi CHOCOOHOCTh OTCYTCTBYET

6) MpaBWJIHLHOTO OTBETA HET

Tembl 10KJI1210B, pedepaToB

1. Bausinue pu3n4ecKkux CBOMCTB XKUAKOCTH Ha YCTOMYMBOCTH MOXKAPHBIX CTPYH.
2. BousiHMe HacaaKOB HA XapaKTEPUCTUKY CIUIOIIHBIX CTPYH.
3. CocoObl MOTy4eHUs pACTIbUIIEHHBIX CTPYH.

Tema 7. 'mppaBianyeckuii yaap

3agauu

1. OmnpenenuTh TNOBBILIEHWE [aBJIEHUS B UYYTYHHOM TpyOOmpoBOJEe Mepen
3aJIBJKKOM TOCJ€ MTHOBEHHOT'O aBTOMATHMYECKOTO OTKIIFOUEHMS BOJIOHAIIOPHOMN
OamrHu npu noxkape. Pacxona Bojibl o TpyOonpoBoy coctasisieT 40 /¢, nuameTp
TpyOonpoBoaa 150 MM, CKOpOCTh pacripocTpaHeHust yaapHoi BoiaHsl 1070 m/c.

2. OmpenenuTs HEOOXOIUMYIO TOJIIUHY CTEHOK TPOPE3UHEHHBIX PYKaBOB
auaMeTpoM 77 MM, 4TOOBI HampsDKEHHE B HUX MPU MTHOBEHHOM IEPEKPHITHU HE
npessimano G = 25-10° Tla. HauansHoe naBnenue po = 1,5-10° Ila, KomuecTBO
pykaBoB n = 5, pacxox Boasl 0,012 mM%*/c. CkopocTh pacmpocTpaHeHHs: yaapHON
BosTHBI TIpUHATH 100 Mm/c. PaccuuTath dazy ynapa.

3. OmnpenenuTh BEIWYWHY TTOBBIIICHUS JABJICHHS B YYT'YHHOM TpPYOOIPOBOJIE
auameTpoM 200 MM, C TOJIIMHOM CTEHOK O = 4 MM Tmepej 3aJBIKKON Mocie
MTHOBEHHOT'O aBTOMAaTHYECKOTO OTKJIFOYCHUS BOIOHATIOPHOM OalTHU MU TOKape U
paccunTaTh HampspbkeHne G B cTeHKax TpyOompoBoaa. HadanbHOe M30BITOYHOE
naBieHue y 3aaBwkku Py = 2-10° Ila, pacxox Boxsl B Tpy6onposozae 0,05 m’/c .
Monyas ynpyroctu Bogsl K = 2,03-10° I1a, moayis ynpyroctu uyryna E = 0,98-10"!
I1a.



4. B cranmpHOM TpyOOmpoBoAe aiuHON I, muamerpoMm d W TOJMIIMHOW CTEHOK O
pacxon Boxsl cocrasiuser Q. Temmeparypa Bogsl 15 °C. Onpenennts HauMeHblnee
BpeMs 3aKpBIBAaHUS 3aJBIDKKH t, YTOOBI TIOBBIICHWE JaBJICHUS B KOHIIC
TpyOOIIPOBO/IA, BEI3BAHHOE THAPABINYECKAM YAAPOM, OBLIO He 60tee A Pyaxe= 4107
[Ta. Yemy OyaeT paBHO MOBBINICHWE NABIICHUS B CIydae MTHOBEHHOTO 3aKPBITHS
3aBIKKU?

5. OnpenenuTs BEITUYUHY MOBBIIICHUS JaBJICHUS B CTAIbBHOM TPYyOOIPOBOJIE, €CIH
CKOPOCTb BOJIbI B HEM A0 yaapa Obiia V = 2 m/c. Iuamerp tpyost d = 0,200 m;
TorHa cTeHku TpyOsI & = 0,004 M, TemmniepaTypa Bojasl 20°C.

6. Onpenenutb, Kakoe BpeMsl HY)KHO 3aKpbIBaTb 3aTBOP, YTOOBI IOBBILICHHUE
JaBJIEHUsT B TpyOOInpoBojae ObUIO B JiBa pa3a MEHbIIE, YeM IPH MIHOBEHHOM
3akpblTud. Pacxon Bomel Q = 80 1 mpOXOAUT MO CTalbHOMY TpPyOONpPOBOIY
nuameTpoM d =150 MM u TommuHOW cTeHKH 3 MM. [[nmHa TpyOompoBoaa OT
BOZOHaNopHoro 0aka 110 3areopa 1 =300 m.

7. CtanbHON BOJOBOJ OT HACOCHOW CTaHUMM JI0 BOJOHAMOPHOM OAalllHU HMEET
mHy 1 = 1000 M, auametp d =100 mm, Tonmuny creHok 4 mm. Hanop Boabl epen
BojlOHanopHoi OamrHedt paBeH H = 60 M, pacxox Boasl Q = 40 i/c. Onpenenuthb
BpeMs 3aKpbIBAaHUS 3aJBUKKA M HANpPsDKCHHE B CTEHKaX TPyOOINpoBOja, 4TOOBI
MaKCHMaJILHOE TIOBBIIICHUE AaBlIeHus He npepbimano 4-10° Ia.

8. B KkoHIle cHUCTEMBI, COCTOSIIIEH W3 ABYX TMOCIEIOBATEIBHO COEIUHEHHBIX
YYTYHHBIX TpPYyOOINPOBOJOB, YCTaHOBJIEHA 3aJBWXKKA. OmNpenenuTh BEIUUYUHY
TIOBBINICHUS JABJICHUS TIEpe 3aJBIKKOW TpH €€ 3aKphIBAaHUHM, €CIU BPEMS
sakpeiBanus t = 0,3 ¢. Pacxox Bomer Q = 0,03 m¥/c; nuamerp TpyGomposomos d;
=0,15m, d, =0,12 M, mymmHa 1; = 50 M, I, = 100 M.

9. U3 noxkapHOro pesepByapa ¢ NOCTOSHHBIM YpoBHEM kuakoctu H = 10 m yepes
TpyOy mmuuoit 1 = 15 m u auametpom d = 80 mm BeITekaeT Boaa. Koapduuuent
MECTHOTO COMPOTUBIICHUS 3aJIBUKKH &; = 5, KOO DUIIMEHT COPOTUBIICHUS TPEHUS
A=0,025. TonmuHa cTeHok 6 = 5,5 MM. CpaBHUTDH BEJTMYUHY MTOBBITIICHUS TABJICHUS
IpU MTHOBEHHOM 3aKpBIBAaHUM 3aJIBUYKKU I CTAIBHON M YyTyHHOHU TPYO.

10. Omnpenenutb CKOPOCTh PACHPOCTPAHEHHS] YJApHONW BOJHBI B CTaJbHOM
HedrenpoBoae nuamerpoMm d = 720 MM, & = 10 MM, TPaHCTIOPTHPYIOIIEM CBHIPYIO
e s p = 880 Kr/m°.

11. Onpenenutrs CKOPOCTh PACHPOCTPAHEHUS YAAPHOW BOJIHBI B CTaJIbHOM
HedTenpoaykronpoBoae nuameTpoM d = 530 MM, 6 = 8 MM, IO KOTOPOMY BEAETCS

TPAHCIIOPTHPOBKA aBTOMOOMIILHOTO Oensuna p = 730 kr/m°.

12. Hantu CcKOpOCTh pacnpoCTpaHEHUs YAAPHOW BOJHBI B JIOPAJIEBOM



xepocuHonposoje guamerpoM d = 30 mm, & = 2,5 mm, E = 0,7-10° MIla, p = 780
KI/M°.

13. B medrenposoze auamerpom d = 720 mm, & = 10 MM, E=2,1-10'"TIa
IPOM30ILI0 MIHOBEHHOE (aBapUiHOE) IIEPEKPHITHE MarucTpanmd. PaccuuraTh
IOBLINICHUAE JABJICHUS TIEpe] 3aBHKKOM, €ClM He(Th, IMEPEKaYUMBAIOT II0
TpyGomposoay ¢ pacxomoMm 2200 m/a (p = 875 kr/m?).

KoHTpoJibHbBIE TECTHI

1. da3za ruapaBIMYECKOro yaapa — 3To:

1) Bpems pacripocTpaHeHHUs YAapHON BOJHBI

2) BpeMsi, paBHOE ITOJIOBUHE TIeproaa KojaeOaHui JaBIeHUs

3) OpOMEXKYTOK BPEMEHH, B TEUEHHUE KOTOPOTO MPOUCXOUT HApaCTaHUE JABJICHUS
JI0 MAaKCHUMAaJILHOT'O 3HAYCHUS

4) mepuo/1 MOJHOTO KoJieOaHusl 1aBIeHUS

5) BpeMsi IOJTHOTO 3aKPBITHUS 3aIBUKKU

6) BpeMsi TIOJTHOTO OTKPBITHS 3aJIBUKKU

2. 'mapaBnuyeckuii yaap npeacTaBisieT co0oi mpumep:
1) ycraHOBMBILIETOCS IBUKCHUS

2) HEyCTaHOBUBIIIETOCS ABUKCHUSA

3) paBHOIIEPEMEHHOTO ABUKCHUS

4) paBHOYCKOPEHHOTO JBUKECHUS

5) HECTAalMOHAPHOTO ABUKECHHUS

6) paBHO3aMEIJICHHOTO JIBUYKECHUS

3. B 3aBUCHMMOCTH OT BPEMEHM 3aKpbITHSA KpaHa U (a3bl yaapa ruIpaBindyecKuil
yap MOXET ObITh:

1) npsiMbIM U OOpaTHBIM

2) NpSIMBIM ¥ HENPSMBIM

3) $ha30BBIM U aMILTUTYIHBIM

4) TMHAMMYECKUM U CTaTHYECKUM

S5) KpUBOJIMHENHBIM U MIPSAMOJIUHEUHBIM

6) KacaTeJIbHBIM U HOPMAJIbHBIM

4. YcrpoiicTBa 111 CHUKEHUS BEJIMYMHBI THIPABIMYECKOr0 yaapa Ha3bIBalOTCA:
1) BeIIpSIMUTENSIMH

2) penyKTopaMu

3) KOJJIEKTOpaMH

4) KOMIIEHCATOpaMH

5) pe3ucropamu

6) MyJIbTUILIMKATOPaMuU

5. Ilpu HamMyuu B KUJKOCTU Ta3a B PACTBOPEHHOM COCTOSIHMM, JUOO B BHUJE



My3bIPKOB, CKOPOCTh PACHPOCTPAHEHHS YIAPHON BOJIHBI:
1) ymenbiaercs

2) yBEIIMYHUBACTCSA

3) HEe U3MEHSIETCS

4) cHayana BO3pacTaeT, a 3aTeM CHIKAETCS

5) mocTossHHA

6) myabcUpylomas

Tembl 10KJI210B, pedepaToB

1. MeponpusiTusi 1o peI0TBPAIICHUIO BOSHUKHOBEHHUS THAPABINYECKOTO yaapa
IIPU IPOCKTUPOBAHUH U SKCILTyaTalliy MPOTUBOIIOKAPHBIX BOJIOIIPOBOAOB.

2. Ilone3Hoe WHCMHOJIb30BAHKWE SIBJICHUS THUIPABIMYECKOrO yaapa (Ha mpuMmepe
TUAPABIAYECKOTO TapaHa).

Tema 8. OcHoBbI TEOpUM HacocoB. HacocHO-pykaBHbBIE CUCTEMbI
3agaum

1. llenTpoOexHbIN HACOC, YCTAHOBJICHHBIA HA BBICOTY 1,5 M OT YPOBHS KUIKOCTH
(p=1050 kr/M®) B €MKOCTH, HOJAET 3Ty KUAKOCTH 110 TPYOOIPOBOLY IHAMETPOM
0,1 m B kommuectse 0,0055 m*/c Ha BeIcOTY 4 M B anmapar ¢ gasineaueM 196,2 xI1a.
OO6miee TUAPaBINYECKOE COMPOTUBIICHHE BCACHIBAIOIIETO W HATrHETATEJIHHOTO
TpybomnpoBoaoB 3 M. [lokazanue MaHoMeTpa, MPUCOEAMHEHHOTO Ha ypoBHE 0,5 M
OT ocu Hacoca, 167,6 xlla, Bakyymmerpa nepen Hacocom 12,4 klla. /laBnenue B
€MKOCTH, U3 KoTopoi nogaercs xkuakocts 98,1 klla. KII] nacoca 0,6. Onpenenutsb
HAIop, MOJIE3HYIO U MOTPEOIIIEMYIO MOIITHOCTH HAcoca.

2. Hacoc mepekaunpaer Bogy npu temneparype 20 °C u3 oTKphITOl eMKOCTH B
ammapar, padoTaromuii Mo u30e1TouHbIM AaBieHuemM 0,1 MIla. Pacxox Boas 0,012
m’/c. T'eomeTpuueckas BeICOTAa MmoAbeMa Boabl 15 M. Jnmua TpybompoBoaa Ha
auHuM BcacbiBaHus 10 M, Ha nguHMM HarHeTanus 40 M. Ha nuHMM HarHeTaHus
uMeroTces Ba otsoza mog yrioM 120° u 10 orsomos nmox yriuom 90° ¢ paguycom
MOBOpPOTa, paBHBIM O jguaMeTpaMm TpyObl, WU 2 HOpMalbHBIX BeHTWIsA. Ha
BCACBIBAIOIIEM YYacTKe TPyOOMpOBOJIa YCTAHOBJIECHO 2 MPSIMOTOYHBIX BEHTHUJIS,
numeerca 4 orBoga mox yriaom 90° ¢ paamycom mMoBopoTa, paBHEIM 6 IHaAMETpaM
TpyObl. CKOPOCTH T€UEHUS BOJIbI B TPYOOIpOBO1ax cocTasisieT 2 M/c. TpyborpoBo
CTaJIbHOM, KOPPO3Us HE3HAUUTEIbHA.

OnpenenuTs Hanop 1 NOTpedIIIeMy 0 MOIIIHOCThL Hacoca. [IpoBepuTh BO3MOKHOCTh
YCTAHOBKHM Hacoca Ha BbICOTE 4 M HaJl ypOBHEM BOJIbl B EMKOCTH.



3. Jlnst mopaum 20 n/c Boawl ¢ HartopoM 10 M LIEHTPOOEKHBIN Hacoc MOTpedIsIeT 2
kBT MomtHocTu. Omnpenennth, Kak WU3MEHHUTCS MOjladya, HAmop U MoTpedlisemast
MOTITHOCTb, €CJTM HACcOC 3aMEHUJIN Ha MOJ00HKIN, HO pabodee KOJIeCo BPaIIaeTcs C
YABOCHHOM YaCTOTOM.

4. OnpenenuTh MOITHOCTD, MOTPEOIIEMYI0 TIeHTPoOSKHBIM HacocoM [TH-60, ecnm
ero noga4a 0,06 m*/c, monnerit Harmop 100 M, monmsii KI1/T 0,6.

5. Onpenenuts HANOp BOASHON HACOCHOW ycTaHOBKM Hy ecnu momada Hacoca Q
= 100 y1/c, amameTpsl BCaChIBAIOIIETO M HAIOPHOTO nmaTpyoka dgc= 150 mm u dy~ 125
MM, TTIOKa3aHusg ManoMerpa Py= 4 - 10° I1a, Baxyymmerpa Py ™ 0,3 - 10° Ila |
PacCCTOSIHME MEXKy MECTaMU UX yCcTaHOBJeHU 110 BepTukainu Ho= 500 mm.

6. Onpenenuts Hamop Hacoca H, U MOIITHOCTE 3JIeKTpoABUTaTEN K HEMY N, eciu
noaauda Hacoca Qu= 75 /¢, reoMeTpuUecKasi BLICOTa BCaChIBaHUA U HarHeTaHus Hy.=
3 M u Hy= 65 M moTepu Hamopa Ha BCACHIBAIOLLEM U HAIIOPHOM TpyOomnpoBoje hpc=
2,5M, hyg=10 M, a cBoO0aHbIN Hanmop B Tpybonposoae H.= 2 m , KII/] Hacoca
u nepenaun n= 0,9 u n=0,94.

7. Onpenenuth mpousBoauTeIbHOCT, Q 1 Hamop H (pabGouyro Touky) Hacoca
MIPH 10J1a4€ BOJABI B OTKPBITHIN pe3epByap M3 KOJOIAa Ha I€0/IE3NYECKYIO BBICOTY
H,= 45 M, 1o tpyb6ompoBony mauamerpom d = 200 M, gaunHoit 1 = 7 m, ¢
ko3 dunuenTomM ruapaBarueckoro TpeHus A = 0,03 u SKBUBaJICHTHOMU
JUIMHONW MECTHBIX CONMPOTHUBICHUM lrx = 7 M. Kak U3MeHHUTCS mojaya U Hamop
Hacoca, €ClIM 4acTOoTa BpalleHus Kojieca n yMeHbutcs Ha 10%. [laHHble,
HE0OXOouMBbIE I MOCTpoeHus: xapakrtepucTuku Q-H meHTpobexxHoro Hacoca,
npuBeneHsl B Tadmuie, Qo= 0,7 m*/c, Hp- 100Mm.

Q 0 0,2 Qo 0,4 Qo 0,6 Qo 0,8 Qo 1,0 Qo

H 1,0 Hop 1,05 Hy 1,0 Ho 0,88 Hy | 0,65 Hp 0,35 Hop

8. Ot aBronHacoca AHP-40 mnponoxkeHa pykaBHasl JIMHUS W3 TPOPE3UHEHHBIX
pyKaBoB AuaMeTpoMm 51 MM, 3aKaHUYMBAIOIIASICS CTBOJIOM C HACaJKOM JUAMETPOM
13 Mmm. KonnuecTBO pykaBOB B pyKaBHOM JIMHUHU n=25 (T. €. pyKaBa MPOJIOKECHbI Ha
paccrosiare okosio 500 m). CTBOJ HAXOAUTCS BBIIIE OCH Hacoca Ha Benuuuny z=20
M. OmnpenenauTh BO3MOXKHOCTh MOJaYM IO YKa3aHHOM cXeMe, eclid TpeOyeTcs
MOJYYUTh U3 CTBOJIA CTPYIO C JUIMHON KOMIAKTHOM 4acTH, paBHOU 17 M. UTO MOKHO
MPEINPUHSATD I YBEIUYEHHUS JJIMHBI KOMIAKTHOM YaCTU CTPYH?

9. OnpenenuTh BpeMs 3aIlOJHEHHUS MOXKApPHOTO BojoeMa obdbemMoM 100x°. Cxema
3allOJIHCHUs BOJOEMa TI0Ka3aHa Ha pHCyHKe. lIcTedeHHWe BOABI M3 PYKaBOB
cB00OTHOE (TIO’KapHBIE CTBOJIBI OTCYTCTBYIOT). [TogyMaiiTe, kKakum 00pa3oM MOKHO
YCKOPUTH 3aIl0JIHEHUE Bogoema?



h=20 d=66mm npope3

J

T e w=100m3

| J|'|

T RS Y e, 2. T T
o i _,:'_.. K r_.ﬁ__.,:_.__. 1‘:'!'. a, \ww :.-"f arle i iy -.i' - — ] RN

n=20 d=77mm npopes Z=5m

J{nst perieHust MOCTaBICHHOM 3a/1a4u MTPOBEAUTE MUHU-UCCIIEI0BAHUE U OTBETHTE
Ha MIOCTABJICHHBIE BOIIPOCHI:
1) KakoBsI 11€711 pacueTa HaCOCHO-PYKAaBHBIX CUCTEM?
2) Uro sBnsgercs 00s3aT€IbHBIM YCJIOBHUEM IS HOPMAaJIbHOM pPabOThI
HACOCHO-PYKaBHOM CUCTEMbI?

10. TpeGyetcst ocymecTBUTh MepeKavKy BOJIbI ¢ pacxogoMm Q=157/c Ha paccTosiHue
1=2000 M ¢ nomoukto aBToHacoca AHP-40 no ogHOM HENpOpe3MHEHHOW pyKaBHOM
JuHAA  auamerpoM 66 Mwm.  [IpeBpllieHME TOJIOBHOTO aBTOHAcoca HAaJ
BOJIOUCTOYHUKOM z=15 M. OmnpenenuTts KOJIAYECTBO HACOCOB MEPEKAYKH U
paccTrosiHue MeXay HUMHU. UTO MOXKHO MpEeANpPUHATH, YTOO YMEHBIIUTH YHCIIO
HacOCOB YYaCTBYIOIIUX B MEPEKAUYKE U TEM CAMbIM YBEJIHYHUTH PACCTOSHHUE MEKY
HUMH?

JIns pemeHus mocTaBIeHHOM 3a1a4i TPOBEAUTE MUHHU-UCCIIEN0BAHUE U OTBETHTE
Ha MTOCTABJICHHBIE BOIIPOCHI:
1) Ilepeuncnure ciocoObl MOJga4YM BOABI B IEPEKAUKY.
2) Tlouemy npu paboTe aBTOHACOCOB B MEPEKAUYKY HEOOXOAUMO CIEIUTH 32
TeM, 4TOObl BO BCACBIBAIOUIMX MaTpyOKax HACOCOB JaBJICHHE HE
IPEBBIIAIO JOIYCTUMOM BEJIMYNHBI?

11. 13 nadernoro ctBosia ¢ Hacaakou auamerpoMm 40 mm TpeOyercs MOIYy4UTh
CTpyI0 C JAJUMHOM KoMmMmakTHOW uactu paBHOM 30 m. K nadetrHoMy cTBOIY
IIPOJIO’KEHBl PYKaBHBIE JIMHUM [0 CXE€ME, YKa3aHHOM Ha pucyHke. OnpenenuThb
BO3MOYKHOCTh TOJIy4eHHs] TpeOyeMoil CTpyu MpH MojAaye BOJbI MO YyKa3aHHOU
cxeme. Ecnu monydeHue CTpyH C JUIMHOM KOMITAKTHOW 4YacTH CTpyd paBHOUM 30M
HEBO3MOKHO, TO, YTO MOXHO IPENPUHSATD /1JIs BBINOJHEHUS TPEOYyEeMOro ycioBus?



n=25, d=77mm dnac=40mm

MNpopez1HEHHbIE

12. Onpenenuts BO3MOKHOCTh IMOJAa4YU BOJBI MPU MOKAPOTYIIEHUU Ha 16 3Taxe
KUIIOTO 31aHUs (z=48m) IO cXeMe, NMOKA3aHHOM Ha PUCYHKe. BOIOMCTOYHHK

HaxoAuTcsi Ha paccTtosstHud 100M OT roJoBHOTO Hacoca. MarucrtpanbHasl JUHUA
COCTOUT W3 pPYKAaBOB JuaMeTpoM 6O6MM, a pabouue JHMHUU MPOJIOKEHBI U3
IIPOPE3UHEHHBIX PYKaBOB (OAMH pykaB) auameTpoM S51mm, ctBoisl b. [Ipoknaaka
PYKaBOB B 3JaHMM BEpTUKAIbHAad. 1[I0 yClHOBUSIM TylIeHUs paanyc AEHUCTBUA
KOMIAKTHOW yacTu cTpyu 17m. Kakoe mpenesnbHOE pacCTOSHHE JIOMYCKAETCS J0
BoJoMCTOUHMKA? [[71s1 mogaum Boasl ucnodb3yrores AL[-40(375)M1.
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JIns pelieHunst MoCTaBICHHOM 33/1a4M IPOBEUTE MUHHU-UCCIICIOBAHUE U OTBETHTE
Ha MOCTABJICHHBIE BOIIPOCHI:
1) KakuM nomkeH ObITh MaKCUMaJIbHO JOMYCTUMBIM THAPOCTATUYECKUUN
HAarop B CUCTEME Pa3AEIbHOr0 MPOTUBOMOKAPHOTO BOJOIPOBOIA HA OTMETKE
HanOoJIee HU3KO PACTOJIONKEHHOTO MOXKAPHOTO KpaHa?
2) Ot kakux GakToOpoB 3aBUCUT BHIOOP CXEMbI BHYTPEHHETO BOJAOIIPOBO1a?

13. Tlepexauka 2271/c BOIbI HA paCCTOSTHUE 2KM OCYIIECTBIISIETCS] M3 HACOCa B HACOC
M0 CXeMe, MMOKa3aHHOM Ha PUCYHKE K 3a/iaue 8. Mexy HacoCaMH IIPOJIOKEHBI JBE
JJUHUM U3 TMPOPE3HUHCHHBIX PYKaBOB JHAMETPOM d, =66mm U d, =T7Tmm.
[IpeBbIieHHE TOJOBHOTO HAacoca HAJ HACOCOM Ha BoaoucTouHuke 18M. Ha Bcex
Hacocax noanepxxkuBaercs Hanop 80M. Kakoe Koau4yecTBO HAacOCOB MOTpedyeTcs
s mepekadku? Ha xakoM paccTosiHUM Ipyr OT Apyra UX CIEeAyeT YCTaHOBUTH?
Kakue Hacochl (MOTOMOMITBI) MOKHO MCIIOIb30BaTh?

[Ipumeuanue. Ilpu mepekayke M3 HAacoca B HACOC HAa KOHIIE MAarvCTPaJbHOM
pyKaBHOU JMHUU (IIpU BXOJE€ BO BCACBHIBAIOIIYIO MOJOCTh CIEAYIONIEr0 Hacoca)
HE0OXO0IMMO TIOJIEP)KUBATH HAMop He MeHee 10M.

Hcnons3ys meton «aHTUAUBEPCHUOHHOTO ITOJXOIa» ONPEACIINUTE, IIPU KAKUX
YCIIOBUSIX JJaHHAs cXxema paboTath He Oyaer?
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14. Pemuth 3a1ady 8, eciiv nmepekayka OCYIECTBIsIETCA M0 Coco0y U3 Hacoca B
UCTEPHY MOKapHON MaIINHBI (PUCYHOK K 3a7a4e 9).

[Ipumeuanue. [Ipu nepexayke U3 Hacoca B IUCTEPHY MOXKAPHOU MAITUHBI HA KOHIIE
JIMHUHU CIIETYET MOJICPKUBATh HAMIOP HE MeHee 3,5-4M.
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15. Pemute 3amady 8, ecnM IepeKadyka OCYLIECTBIIETCS YEpe3 MPOMEKYTOUHYIO
HOJI36MHYI0 eMKOCTh. Kak m3MeHnTcs TpebyeMoe KOJIMYECTBO HACOCOB, €ciii 00e
JUHUYU OyyT quaMeTpom 77mMm?
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16. IIpon3BecTr paccTaHOBKY HACOCOB HA MEPECEUYEHHON MECTHOCTH JJIs1 IEPEKAUYKH
20 n/c BOABI TO JBYM pYyKaBHBIM JHUHUSM jauameTpoM 77mM. Ilepekauxa
OCYILECTBISIETCS. IO CIOCOOY M3 Hacoca B IIUCTEPHY MoapHOW MamuHbl. Ha
Hacocax nojjaepkuBaercs Harnop 80M.

[Tpumeuanue. [Tpu nepexauxe BOJbI MO MEPECEUYEHHON MECTHOCTHU (C MEPEMEHHBIM
YKJIOHOM) HEOOXOJIMMO pPAaCCTaBUTh HACOCHI TaK, YTOOBI KaXIbIi U3 HUX padoTall Mo
BO3MOKHOCTH C OJIMHAKOBOW HArPY3KOM.

Kak #n3MeHHMTCS pacCTaHOBKAa HAacOCOB B 3ajadye, €CiId BOAY NOJAKT IO IABYM
PYKaBHBIM JIMHUSM JUaMeTpoM 66MM 1o crioco0y U3 Hacoca B HacoC.

17. K naderHoMy CTBOIYy C HacaakoM jguamMeTrpoM JSOmm Tmojada BOAbBI
OCYIIECTBIISIETCSL OT ABYX MokapHbIX aBTomMoOumieir AH-40 (130)64 mo yeThipeM
HEMPOPE3MHEHHBIM JUHUAM JauHoW 300M, auameTpom 77mMMm. CTBOJ MOAHST Ha
BbicoTy 11Mm, pacxonm madernoro crtBoma 30m/c. Ompenenute pexum pabOTHI
HACOCOB U CTENEHb ero HaJiexkHoCcTU. OTBET 000CHYHTE.

18. Boma x mecty moxapa nomaercs AH-40 (130)64 no pykaBHOI cucreme,
COCTOSIIIIEN M3 MarucTpajibHOM JHHUU HIMHOW 60M, muameTpoMm 77MM U Tpem
pabounm JuHUSIM JiuHON 40M, mrHOM 51MM depe3 ctBoiibl B. CTBOJIBI MOIHSATHI
Ha ypoBEHb BTOporo staxa. Omnpenenutb, odecneunT au AH pabGory nanHoi



HaCOCHO-pyKaBHOfI cuctemsl. Uto HpOHSOﬁI{CT €CJIM 3aMEHUTH CTBOJIbI B Ha CTBOJIBI
A?

19. OGecneunt nu, AIl-40 (130)137 paboTy pyKaBHOW CHCTEMBI, €CIHU
MarucTpaibHas JUHUSA JyiuHor 260M, tuameTpoM 66mMM. Ha MarucTpaibHON TUHUM
YCTaHOBJICHO Pa3BETBJICHHE, OT KOTOPOIO MPOJIOKEHBI 2 paboune JUHUU JJTUHON
40M kaxngas, guameTrpoM SlMm, aumameTpsl HacaakoB 13mm.  PykaBa
HEeIMpope3ruHeHHbIe. Paguyc nedcTBHUsI KOMIAKTHON YacTu cTpyu 12m

JI1s1 permieHust OCTaBIEHHOW 3a/1a4d IPOBEIUTE MUHU-UCCIIEAOBAHUE U OTBETHTE
Ha MIOCTABJICHHBIE BOIIPOCHI:
1) Uto MOXHO NpEanpHUHATH U1 YBEJIMYECHUS paauyca KOMIIAKTHOM YacTH
cTpyu?
2) Kakue wmepbl MOXHO TpEANpUHATH B ciiyuae He oOecnedenus All-40
(130)137 pa®oThl TaHHOM PyKaBHOM CUCTEMBbI?

KoHTpoJibHBIE TECTHI

1. Kak u3mMeHHTCs Harop HEHTPOOEKHOTO Hacoca, €CIIM YUCIIO 000POTOB pabouero
KOJIECa YBEJINYUTH B J1Ba pa3a’?

1) yBenuuutcs B 4 paza

2) YMEHBIIIUTCS B 2 pa3a

3) yBenuuutcs B 8 pa3

4) ymenpmutcs B 4 pasa

5) yBenuuurcs B 16 pa3

6) ymeHbIIMTCS B 2, 5 paza

2. B xakux ciydasix yCTpauBaeTCsi BHyTPEHHHI BOJIOITPOBO/I C ITOAKAPHBIM HACOCOM-
MOBBICUTENIEM?

1) xorma Hamop B Hapy>KHOM BOJIONPOBOAE BCErJa IOCTATOYEH ISl MOJAa4d
HEOOXOJMMOr0 KOJMYecTBa BOABl K HauOoyiee yJIaJCeHHBIM U  BBICOKO
PacmoJIOKEHHBIM XO35UCTBEHHBIM KpaHaM B OOBIYHOE BpeMsi pabOThI BOJOBOIA U
JUTSL CO3/IaHUsI PACUETHBIX MOXKAPHBIX CTPYH M3 HamOojee yIaleHHBIX M BBICOKO
PacnoJIOKEHHBIX TOKAPHBIX KPAHOB IIPHU padoTe BOJIOBO/IA BO BpeMs MoKapa

2) Korja rapaHTHPOBaHHBIA Halop B Hapy)KHOM CETH MEHbIIE, YeM Harop,
HEO0OXOIUMBIN 151 paOOTHI MOKAPHBIX KPAHOB, HO OOJIBIIIE HAMIOPa, HEOOXOAUMOTO
JUTSl HOpMaJIbHOM paboThI X0O3IMCTBEHHBIX TPHUOOPOB

3) 1mpu TOCTOSHHOM HEAOCTAaTKe Hamopa B HapyXHOM ceTu, Koria
rapaHTUPOBAHHBIA HAMoOp MeHbIe TpeOyeMoro Hamopa s XO3SHCTBEHHBIX
pUOOPOB U MOXKAPHBIX KPAHOB.

4) xorja TapaHTUPOBAHHBIM HANOp B HAPYXKHOW ceTu OOJbIIe, YeM Hamop,
HEO0OXOMMMBIN 11 PabOTHI TOKAPHBIX KPAHOB, HO MEHBIIIE HAITOpa, HEOOXOMMOTO
JUTSL HOpMaJIbHOUM paObO0ThI XO3SICTBEHHBIX TPHOOPOB

5) nOpu TOCTOSSHHOM HEAOCTaTKE Hamopa BO BHYTPEHHEHW CETH, Korja
rapaHTUPOBAHHBIM HAMOp MEHbBIIE TpeOyeMoro Hamopa s XO3SMCTBEHHBIX
pUOOPOB U MOXKAPHBIX KPAHOB



6) Korja rapaHTHUpPOBAaHHBI HAmop B Hapy)XHOM ceTH OoJjblle, YEM Hamop,
HEOOXOUMBIN /17151 pabOThI MOKAPHBIX KPAaHOB, HO MEHBIIIE HANlopa, HEOOXOIUMOTO
JUISL HOpMaJIbHOM pabO0ThI X033 CTBEHHBIX TPHOOPOB

3. O6beM KHUAKOCTH, IEPEMEIIAEMOIl HACOCOM 3a €IUHUILY BpEMEHH Ha3bIBACTCA:
1) mogaueit Hacoca

2) oobemuniM KI1J] Hacoca

3) pacxoaoMm

4) MOLTHOCTBIO Hacoca

5) uncioM 060pPOTOB Hacoca

4. B xakux ciydasx UCIOJIb3yeTCs MocieoBaTe/ibHas paboTa HaCOCOB?
1) xorga TpedyeTcsl yBEIUUUTD [01aYy

2) Korja Harop, pa3BUBa€MbIi OJTHUM HaCOCOM, HEJIOCTATOYEH

3) mpu noaayve Bojibl Ha JadEeTHBIC CTBOJIBI

4) korga TpedyeTcsl yBeITUYUTh HATIOp

5) Korja Harop, pa3BUBaE€MbIi OJJTHUM HACOCOM, JOCTaTOUCH

5.B ciydasix, koraa mojava oJHOTO Hacoca MEHBIIE Pacxoaa BOJIbI, TPEOyeMOoro
10 YCJIOBHSM TI0Kapa, MPUMEHSIIETCS

1) mapamenbHasi paboTa aBTOHACOCOB

2) mocnenoBareabHas paboTa aBTOHACOCOB

3) mubo napasienbHas, 100 mocjaeaoBarenbHas paboTa aBTOHACOCOB

4) mapasuienbHas U MocyeoBaTeIbHas padoTa HaCOCOB

5) crnoxHasi paboTa HACOCOB B MEPEKAUKY

6. Ilpu nepekadke BOJbI HA OOIBIINE PACCTOSIHHS CIIEAYET HUCIIOIb30BATh
1) mapamienbHasi paboTa aBTOHACOCOB

2) mocneaoBaTenabHasi padoTa aBTOHACOCOB

3) nubo mapaiienabHas, 1100 mocliieoBaresibHas paboTa aBTOHACOCOB

4) mapayienbHas U moclieoBaresibHas paboTa HacOCOB

5) cnoxkHast paboTa HaCOCOB

6) paboTa HACOCOB B MEPEKAUKY

Tembl 10KJ1210B, pedepaToB
1. Kimaccudukanust u 0651act mpuMeHEHNs HaCOCOB.
2. HacocHO-pyKaBHBIE CHCTEMBI, UX BUJIBI.
3. Cnocobsl perynmupoBaHHs pabOTBI HACOCOB B  IPOTHUBOMOXKAPHOM

BOJIOCHAOKEHUH.

Tema 9. IIporuBomoO:xXapHOe BOJAOCHAOKEHHE TOCEJEHUH, TOPOJACKHX
OKPYI'OB M NPOMBIILJIEHHBIX 00bEKTOB

KoHTpoJibHBbIE TeCThI



1. MuHMMaIbHBINH CBOOOJHBIA HAIMOP B CETH BOJOMPOBOJA HACEJICHHOTO ITyHKTa
IPY MAaKCUMAJIBHOM XO3SMCTBEHHO-IUTHEBOM BOIOIIOTPEOICHUH HA BBOJIC B 3/1aHNC
HaJ[ TOBEPXHOCTHIO 3eMJTH JIOJIKEH MPUHUMATHCS TIPHU OJHOITAKHOM 3aCTPOUKE

1) He meHee 8 M

2) HE MEHee 5 M

3) He menee 10 m

4) He 6onee 8 M

5) He 6oitee 5 M

6) He 6onee 10 m

2. CBOOOIHBIN HAMOP B HAPYKHOM CETH XO35UCTBEHHO-ITUTHEBOI'O BOAOIIPOBOJIA Y
NOTpeOUTENIeH HE TOHKEH MTPEBHIIAThH

1)40 m

2) 60 m

3)80m

4) 50 m

5)30m

6) 70 m

3. MuHuManbHBIA CBOOOJHBIM HAmop B CETU MPOTUBOINOKAPHOTO BOJOMPOBOAA
HU3KOI'O JaBjieHUs (Ha ypOBHE OBEPXHOCTH 3€MJIM) IIPU MOKAPOTYILIEHUHU JOKEH
OBITh HE MEHEE

1)5™m

2)15w™m

3) I0m

4)25m

5)7Twm

6) 30 m

4. Ha ckoJbKO KaTeropui moJipa3aesisstoTCs CUCTEMbl BOJIOCHA0KEHHUS 10 CTENIEHU
00€eCIeyeHHOCTH MOJa4H BOJIbI (110 HAJCKHOCTHU JACUCTBUS)

1) na 4 kareropun

2) Ha 2 KaTeropuu

3) Ha 3 kateropuu

4) Ha 5 KaTeropuii

5) Ha 7 kaTeropui

6) Ha 6 kKaTeropui

5. K xakoif kaTeropum TO CTENEHH OOECNEYCHHOCTHU IOJa4Yd BOJBI CIIEIYET
OTHOCUTh OOBEIUHEHHBIE XO35AWCTBEHHO-NUTHEBbIE U  MPOU3BOJCTBEHHbIE
BOJOIIPOBO/IbI HACEJIEHHBIX TYHKTOB IPU YUCJIE KUTEJIEH MEHEE 5 ThIC. YEJIOBEK

1) I kaTeropuu

2) II kaTeropuu

3) III kateropuu

4) 1V kareropuu



5) VII kareropuu
6) X kareropuu

6. I'maposneBaTopHbIe CUCTEMBI MTO3BOJISIIOT 3a0UpaTh BOY € TITyOUH:
1) e 6onee 10 m

2) 1o 20 m

3) 1o 40 m

4) He 6omee 8 M

5)m030mM

6) 10 45 M

7. Paznmenenue BOJONPOBOAHOM CETH HA PEMOHTHBIE YYacCTKUA JOJDKHO
o0ecreunBaTh MPH BBHIKJIIOUEHUH OJHOTO U3 yYAaCTKOB OTKJIFOUEHHUE

1) He Oonee 2 moKapHbBIX TUAPAHTOB

2) He OoJiee 5 MoXKapHbBIX THIPAHTOB

3) He 6onee 10 mokapHBIX THAPAHTOB

4) He Ooiiee 3 MOKAapPHBIX THIPAHTOB

5) He Oonee 7 moKapHbBIX TUAPAHTOB

6) He O6onee 12 mokapHBIX THAPAHTOB

8. Kak Ha3pIBaeTCs HacOCHasl CTaHIIMS, NpeAHA3HAUYCHHAs ISl MMOJayd BOABI U3
pe3epBYapoOB YHUCTOM BOJIBI 4Y€pe3 BOJAOBOALI W BOJONPOBOJIHYIO CE€Th K
noTpeouTeNsImM?

1) noBbICcHTEIbHAS HACOCHAS CTAHIIUS

2) HacocHas ctaHius [ moarema

3) nacocHas ctanuus Il mogrema

4) UPKYJISIIMOHHAsE HACOCHAs! CTAHIIMS

5) 06opoTHast HACOCHasi CTAHIIUS

6) sacocHas ctannus [II mogrema

Tembl 10K1210B, pedepaToB

1. CxeMbl BOIOCHA0KEHUS TOPOICKUX OKPYTOB.
2. CxeMbl POTHUBOIOKAPHOT'O BOJOCHAOKEHHUS TPOMBILIEHHBIX TPEINTPUATUH.
3. CxeMbl IPOTUBOIMOXKAPHOTO BOAOCHAOKEHUS MAJIbIX HACEIEHHBIX MECT.

Tema 10. Pacxoabl BOAbI M HANMOPHI B HAPYKHBIX NPOTHBOMOKAPHBIX
BOJONIPOBOAAX

3amaum

1. Onpenenuth pacxojd BOJbI HAa Hapy>KHOE€ U BHYTPEHHEE IMOKAPOTYIICHUE JIS
00BEMHEHHOTO BOIOIIPOBO/Ia HACETIEHHOTO MYHKTA C MSATUATAKHON 3aCTPONKOH, C
YUCIIOM JkuTesie 21 Thicsua d4eloBeK M mpeanpusatus momanasio 200 ra,
PaCIIOJIOKEHHOTO BHE HACEJIEHHOr0 MyHKTa. Ha TeppuTopuu pacronoKeHbl



CJICAYIOIIHNE 3/TaHUS:

O6Bem Kareropus CreneHb OrHECTOMKOCTH
1) W=60x10° m* A I
2) W=40x10° m° b I
3) W=110x10° m* B II

OrnpenenuTh pacCTOSHUE MEXKY MOXKAPHBIMU KpaHAMU JIJI1 BTOPOTO 3/1aHUS
BbICOTOM 40 METPOB, €CJIM BHICOTA TOMENIECHHUS 8 METPOB, JJIMHA [TOXKAPHOTO pyKaBa
20 meTpoB.

2. OmnpenenuTh pacxoj]l BOAbI HAa HapY)KHOE IMOXKApOTYIIEHHE B OOBEIUHECHHOM
BO/JIONIPOBO/IE, €CJIM B HACEJIEHHOM MYHKTE MPOKUBACT 15 THICSY UeJIOBEK, 31aHUs
TPEXATAXKHBIE, a IPENpPHATHE IUIOMAanbo 10 150 ra uMeer mex oobemom 25x103
M>, pacmoNoKeHHbIH B 31aHuM Il CTENEHM OrHECTOMKOCTH, Kareropu B.
[Ipennpustre pacnoyioKEHO B IIPeeiax HACEJIEHHOIO IIyHKTA.

JI7ns1 BBIIIEYKA3aHHOT'O LI€XA ONPEACIIUTD HAOP U PacX0Jl BOABI U3 IOKAPHOTO
KpaHa, YCTAaHOBJIEHHOIO B IOMEIMEHUH BeicoTOM 10 MeTpoB wu3 ycnoBus
oOecrieyeHusi OpOILIECHUS KOMIIAKTHOW CTpyeill mnepekpeitus. Juamerp Tpyo
ITO’KapHOTro KpaHa 65 MM, pyKaB IIPOPE3NHEHHBIA JUaMETPOM 66 MM, JUIMHA pyKaBa

20 metpoB, ctBos PC-70 ¢ HacankoMm auamerpom 19 mm.

3. Onpenenuth pacxoi BOAbI HA HAPYKHOE MOKAPOTYLIEHUE JIJIS1 TPOMBIILIEHHOTO
npeanpusaTus  1iomanbio  S=200ra, eciM Ha TEPPUTOPUHU  TPEANPUSATHUSA
PacCION0KEHBI CIECIYIONINE OCHOBHBIE KOpITyCa:

O6bem Kareropus CreneHb OrHECTOMKOCTH [Iupuna
1) W=80x10° m* A II 48
2) W=120x10° m* B II 66
3) W=180x10° m* B II 30

4. OnpenenuTh pacCTOSHUE MEXIY MOKAPHBIMH KpaHaMH JIS KOPUI0pa >KHIIOTO
3/IaHUS BBICOTOM 12 3Taxke, mpu mmpuHe 31aHust 15 m, o61ieit jyrae kopuaopa 36
M. 31aHue 000PYy0BaHO TOKAPHBIM KPAaHOM JTHAMETPOM 65 MM, MPOPE3UHECHHBIMU
pykaBamu JyinHOM 20 M, TuamMeTpoM 66 MM U CTBOJIaMHU C IMaMETPOM Hacazaka 16
MM.

5. OnpenenuTs pacxo BOJIbl B 00bEMHEHHOM BOJIOMPOBO/IE JIJIS 1IEJIe HapyKHOTO
MOXapPOTYUIECHHS, €CJIM B HACEJIEHHOM ITYHKTE MpOxKuBaeT 210 ThICAY YEIIOBEK,
3IaHUS TPEXATAXKHBIE, a IPEANPUATHE 3aHMMAaeT Tuiomaab Menee 150 ra, uMmeeT nex
oovemom 350x10° Mm?, pacmonoxennsiii B 3nanum Il cTENEHM OrHECTOMKOCTH,
KaTeropus nponsBoacTsa B u 1ex oosemom 250x10° M?, pacronoxkeHHslii B 37aHUK
I cTenenu OTHECTOMKOCTH, KaTeropusi Mpou3BocTBa [, mmpuHa 1exoB Oosee 60
MeTpoB. [Ipeanpusitue pacnoaokeHo B Mpejiesiax HACEJIEHHOIO IMyHKTa.

6. Onpeaenutb pacxo] BOAbI Ha HAPYKHOE MOXKAPOTYIIEHUE ISl IPOMBIIIJIEHHOTO
npeanpuAtds  1omaabto  S=50ra, eciuM Ha TEPPUTOPUM  MPEINPUATHSA
PacnoJIOkKEHbI CIEAYIONINE OCHOBHBIE KOpITyca:



O06BeM Kareropus CreneHb OTHECTOMKOCTH [[Iupuna

1)W=45x10° m?, A II 48
2)W=70x10° m?, B II 66
3)W=180x10° m?, B II 30

OnpenenuTs paccTOSHUE MEXIy MOXKapHBIMU KpaHamu Uit 1 Kopmyca
BbICOTOM 30 METPOB, €CIIU JIMHA MMOKAPHOT0 pyKaBa 20 METpOB.

7. OnpenenuTs HOPMATUBHBIA PAacXoi BOJbl Ha HapYKHOE IMOXKAPOTYIIEHUE IS
00BEMHEHHOTO BOJOMPOBOA HACEICHHOTO MyHKTA C MATUATAKHOU 3aCTPOUKON C
YUCIIOM JKUTENIEW 27 THICAY YEJNOBEK W MPEANPUATHS IUIOIAAbI0 72 ra, Ha
TEPPUTOPHUH NPEANPUATUS PACIIOIIOKEHBI CIEAYIOIME OCHOBHBIE KOpIyca:

O6BeM Kareropus CTeneHb OrHECTOMKOCTH [Inpuna
HW=27x10° m* b II 36Mm
2)W=25x10° m* A I 48m

[Ipenmpusatre pacronaoKeHO BHE HACEIEHHOTO NyHKTa. OmnpenenuTsb
PAcCCTOSIHUE MEXIY NOKApPHBIMM KPaHAMHU IS IIEPBOIO KOPIyca BBIIEYKAa3aHHOIO
npeanpusaTus, eciu ero Beicora 10 meTpos. [loxkapHble KpaHbl YKOMIUIEKTOBAHBI
pykaBaMu J1inuHOM 20 METPOB.

8. OmpenenuTh pacxol BOABI A UEJICH HAPYKHOrO IMOXKAPOTYUIECHUS B
00BbEIMHEHHOM BOJIONIPOBOJIC, €CIU B HACEJICHHOM ITYHKTE MPOXKUBACT 27 ThICAY
YEJIOBEK, 3/aHUs TPEXATaXHbIE, a MpeanpusaTue miomaapo 10 150 ra, nmeer 2
1exa, nepBbIi 1ex MupuHoi 10 60 MeTpoB, BTOpoil — 6osee 60 METpOB.

O6Bem Kareropus CreneHb OTHECTOMKOCTH
1) W=3x10° m* B 11T
2) W=40x10° m* A II

[Ipennpusitie pacmogoXkeHO B MOpeaesiax HaceJleHHOro mnyHkra. s
BBIIICYKA3aHHOTO MEPBOTO 1€Xa OINPEICIIUTh HAOP U PACXO BOJBI U3 MOKAPHOTO
KpaHa, yCTAHOBJICHHOT'O B IIOMEIIIEHUHU BBICOTOM 6 METPOB U3 YCIOBUS O0ECIICUSHUS
OpOLIECHUSI KOMIIAKTHOM CTPYEH NEPEKPBITUS. JluaMeTp HENPOPE3NHEHHBIX PYKaBOB
66 MM, uHaA pykaBa — 20 MeTpoB, AMaMeTp Hacagka — 16 M.

Harmop paccunTaTh aHAIUTUYECKUM CTIOCOOOM, TTPOBEPUTH TAOJIMUHBIM.

9.0npenenutrh HEOOXOJUMOCTh HACOCOB-TIOBBICUTENCH [IJII YETBIPEXATAXKHOTO
MPOMBIILJICHHOTO 00BEKTa, €CJIM MOTEePU Haropa BO BHYTPEHHEH BOJOMPOBOIHOM
cetu 10 M, pacuetnbii IIK nHaxomguTcs Ha BbicOTe 14 MeTpoB, 000pymoBaH
MPOPE3NHEHHBIM PYKABOM JUAMETPOM 51 MM U CTBOJIOM C HACaJIKOM JuaMeTpoM 16
MM. ["apaHTHpoBaHHbBIN Hanop B HapyxHOU cetu 30 meTpoB. Kakoll Hanop A0JKeH
00eCIeunuTh HACOC—TIOBBICUTENH?

10. OmpeaenuTh pacxoj BOJAbl B OOBEIWHEHHOM BOJIOMPOBOJAC ISl Iiejei
HAPYKHOTO TOXKAPOTYIIEHHUSI, €CJIM B HACEJICHHOM ITYHKTE MpokuBaeT 120 Thicsa4
YeJIOBEK, 37aHUs MATUATAXHBIE, a MpEeANpUsITHe 3aHUMaeT Tulomans 1o 150 ra,
nMeeT 2 1exa:



O06BeM Kareropus CreneHb OrHECTOMKOCTH
1) W=340x10° m°. A II
2) W=45x10° v’ r v

[[Inpuna nepBoro nexa—72 merpa, Btoporo—40 metpos. [Ipennpusitue HaxoAUTCS B
npezenax HaCeJIEHHOr O MTyHKTA.

Takoke 111 BTOPOTo 1iexa OMPEAEIUTh HAlOp U PacXo/ BOABI U3 MOKAPHOTO
KpaHa, yCTAHOBJICHHOI'O B IIOMEILIEHUHU BBICOTOM 8 METPOB U3 YCIOBUS 00ECIICUEHUS
OpOIIICHUSI KOMIIAKTHOW CTpyel MepekpbiThs. PykaB nmpope3nHEeHHbIN, IauHou 20
METPOB, AMaMETpoM 66 MM, TuaMeTp Hacaaka — 16 mm.

11. Onpeaenuts HEOOXOAMMOCTH HACOCOB-TTOBBICUTENEH B )KHJIOM 3/IaHUU BBICOTOM
18 staxkeii. ["apaHTHpPOBaHHBIN HAMOP Ha BBOJAE B Kujoe 31aHue — 60 M. BOJ. CT.
Hau6onee wnebironnpiii IIK Haxogutrcs Ha 18 »sTaxke, [UIMHA CTaJIbHOTO
TpyOoIpoBoja oT BBoAa A0 HeBbIrogHoro [1K — 68 MeTpoB, tuameTp TpyOonpoBoaa
70 MM, TIO’KapHbIE KPaHbl 000PY/10BaHbl HEMPOPE3UHEHHBIMU pPyKaBaMu JJIMHOHN 15
MeTpoB, auamerpoM 51 MM, aumamerp Hacaaka — 16 mm. Pacxon Boabl Ha
XO03sIICTBEHHO-IUTHEBBIE HY kbl — 4 J1/C.

12.  Onpepenuth, NpHM KAKOM TapaHTHPOBAHHOM HAIOPE B  HAPYXKHOHU
BOJIONIPOBOJIHOM CETH Ha BBOJIE B 3/laHHMe OyaeTr obecrmedyeH pacxon 2,8 j/c OT
noxkapHoro kpaHa auamerpom S50 wmMm. Iloxapsbelii KpaH 000pyaoBaH
HEMPOPE3NHEHHBIM PYKAaBOM JUNIMHOU 20 METPOB M CTBOJIOM C HACAJIKOM IHaMETPOM
16 MM, pacniosioxeH Ha BbicoTe 25 MeTpoB. [loTepu Hanopa BO BHYTpEHHEN CETH —
6 METpOB.

13. Onpenenuts MUHUMAJIBHBIA HAMOp Y MOXKAPHOIO0 Hacoca, 00eCleurBaroiiero
paboTy BHYTPEHHUX MOXKApPHBIX KPAHOB TEAaTPaJbHOIO 3/1aHUSA, €CIH CaMbld
YAQJIECHHBIN MOXAapHBIM KpaH AuaMeTpoM 65 MM pacmnosiokeH Ha BbicoTe 20 M u
000py/1I0BaH HEMPOPE3UHEHHBIM PYKaBOM JUIMHOW 20 M U CTBOJIOM C JAMaMETPOM
Hacanka 19 mwm. IlpousBomutensHOocTh cTpyu 6,3 1/c. Ilorepu Hamopa BO
BHYTPEHHEN CETH — 7 M.

14. Onpenenuth HOPMATUBHBIA PACXO BOJBI HA HAPYNKHOE MOKAPOTYLIEHUE IS
00BEIMHEHHOTO BOJOMPOBOIa HACEICHHOTO MyHKTA C MATUATAKHON 3aCTPOUKOM C
YUCJIOM JKUTENEH 23 THICSYM YEJOBEK M HOpeAnpusatrus momansio 170ra, Ha
TEPPUTOPUH MPEATPUITHUS PACIIOIOKEHBI CISAYIOIINE OCHOBHBIE KOpITyca:

O6bem: Kareropus: CreneHp OrHECTOMKOCTH: upuna:
1) W=37x10% m* b I 36 M
2) W=45x10° m> r M1 48 M

[IpeanpusATHe pacronokeHo BHE HACEIEHHOT0 MyHKTa. ONpeaeuTh pacCTOSHAE
MEXIYy TOXKapHbIMM KpaHaMHM JUIsl IIEPBOrO  KOPIyCa  BBIIIEYKa3aHHOIO
npeanpusatus, ecau ero Beicota 10 metpos. IloxkapHble KpaHbl YKOMILJIEKTOBAHBI
pykaBaMu JiirHOW 20 METPOB.

15. Onpenenuth pacxojd BOJABI Ha HAPYKHOE MOXKAPOTYIIEHUE B 0OBEAMHEHHOM



BOJIOIIPOBOJIE, €CJIM B HACEIICHHOM ITyHKTE MPOXKUBaeT 20 THICAY YEIOBEK, 34aHUA
TPEXOTaKHBIE, a NPEANPUATHE IUIOMAALI0 10 150 ra umeer 1ex oobeMoM 55x10°
M®, pacrosioKeHHbId B 31aHud Il CTENEHWM OTHECTOMKOCTH, Kareropud B.
[IpeanpusATre pacnoyokKEHO B IPEAEIAX HACEICHHOTO ITYHKTA.

J171s1 BBIIIEYKA3aHHOTO [I€Xa ONPENEIIUTh HAIIOP U PACX0/1 BOJBI U3 ITOKAPHOTO
KpaHa, YyCTAaHOBJIEHHOIO B IOMeEIEHUH BepicoToM 10 MeTpoB u3 ycnoBus
o0OecriedyeHrss OpOUICHHUs] KOMMAKTHOW cTpyei mepekpwitusa. [uamerp Tpyo
II0’KAPHOTO KpaHa 65 MM, pyKaB IIPOPE3NHEHHBIN THaMeTpoM 66 MM, JUIMHA pPyKaBa

— 20 metpos, ctBoa PC-70 ¢ HacaakoMm aquameTpoM 19 mwm.

16. Onpenennutsb pacxo/ BOJIbl HA HAPYKHOE MOKAPOTYIICHHUE 1JIs IPOMBIIIJIEHHOTO
npeanpuatdg  1womaasto  S=200ra, ecin Ha TEPPUTOPUHM MPEIIPUATHS
PacCIOJIOKEHBI CIENYIOIUE OCHOBHBIE KOPITyCa:

O6bem Kareropus CrerneHb OrHECTOUKOCTH [upuna
HW=210x10° m* A II 48
2)W=150x10° m* B IT 66
3)W=180x10° m* B IT 30

OnpenenuTs paccTOSIHHE MEXAY IOKapHBIMUA KpaHaMu sl 3 Kopryca
BbICOTOM 40 METPOB, €CU JUIMHA MOKAPHOTo pykaBa 20 METPOB.

17. Onpenenuts pacCTOSHUE MEXKIY MOKAPHBIMU KpaHAMU I KOPUAOPA KUIIOTO
3/1aHUs BBICOTOM 15 sTakeid, npu mmpuHe 31aHus 15 M, oOuieit ajimHe Kopuaopa
24m. 3paHue  00OpYAOBaHO TMOXKApHBIM  KPAaHOM  JMAaMETpoM 65 MM,
MPOPE3NHEHHBIMU pyKaBaMH JIMHOW 20 M, quameTrpoM 66 MM M CTBOJIaMHU C
JraMeTpoM Hacaaka 13 mm.

18. Ompeaenuth pacxoj BOAbl B OOBEIWHEHHOM BOJIOMPOBOJAC ISl Iiejei
HAPYXKHOTO MOXKAPOTYIIEHHUSI, €CJIU B HACEJIICHHOM ITYHKTE TpokuBaeT 108 Thicsu
YeJIOBEK, 3/IaHUs TPEXITAXKHBIC, a MPEANPUATHE 3aHUMaeT miomaas meHee 150 ra,
uMeeT 1ex obbemoM 250x10° M3, pacmonoxenHsli B 3manmu Il crenenn
OTHECTOMKOCTH, KATEropHs NPOU3BOACTBA B m mex ob6bemom 125x10° w3
PACIIOJIOKEHHBIN B 37JaHUU | cTeneHn OrHeCTOMKOCTH, KaTeropus mpou3BojicTea I,
mupuHa 1exoB Oonee 60 MerpoB. [IpeanpusiTie pacmoyioKeHO B Mpeaesiax

HaCCJICHHOT'O ITYHKTA.

19. Onpenenuth HEOOXOAUMOCTh HACOCOB-TIOBBICUTENIEH B )KMJIOM 3/IaHUHU BBICOTOM
16 staxen. ['apanTupoBaHHBI HANOp Ha BBOJE B *uiioe 3aaHue — 50 M. BOA. CT.
HanbGonee wuespromnbeii IIK Haxomutrcs Ha 16 »3Taxke, UIMHA CTaJbHOI'O
TpyOompoBoaa oT BBojia 10 HeBbirogHoro [1K — 58 meTpoB, quamerp TpyOomnpoBoia
70 MM, oapHbIe KpaHbl 000PY10BAHBI HEMPOPE3UHEHHBIMU pyKaBaMu JUJIMHOM 15
METpoB, auameTpoM 51 MM, aumamerp Hacanka 16 mM. Pacxom Boawsl Ha
X035 CTBEHHO-TTUTHEBBIC HYKJIBI — SJ1/C.

20. Onpenenutb HOPMATUBHBIA PACXO0/ BOJBI Ha HAPYXKHOE MOKAPOTYUICHUE IS
00bEIMHEHHOTO BOJIONIPOBOIA HACEJIICHHOTO MyHKTa C MATUATAXKHON 3aCTPONKON C
YUCIIOM JKuTeNed 17 ThICAY YENOBEK W NPEANpUATHS IUIomaApio 72 ra, Ha



TEPPUTOPHUH MPEINPUATHUS PACTIOIOKEHBI CIIETYIOIIME OCHOBHBIE KOPITyCa:

O0bem Kareropus CreneHb OrHECTOMKOCTH [upuna
1HW=37x10° m* b II 36Mm
2)W=15x10° m* A I 48m

IIpeanpusTie pacmoyiOKEHO BHE HACEJIEHHOIO IyHKTa. Onpenenurs
PacCTOSIHUE MEXIy NOKapHBIMM KPaHAMHU JUIsl IIEPBOI0 KOPIyca BBIIECYKa3aHHOIO
npeanpusaTus, ecim ero Beicota 10 metpoB. IloxkapHble KpaHbl YKOMILIEKTOBAHBI
pykaBamu JiMHOM 20 METpOB.

21. OmnpenenuTh pacxoa BOABL JUIsl 1N HAPYXHOTO MOXKAPOTYIICHUS B
00BETMHEHHOM BOJIOTIPOBOJIC, €CITM B HACEICHHOM ITYHKTE MPOKKMBAeT 37 THICAY
YeJIOBEK, 3/IaHMs TPEXAITaKHbIE, a MpeAnpusTHe miomaaso 10 150 ra, umeer 2
1exa, mepBbii 1ex mupuHoii 10 60 MeTpoB, BTOpoi 6oiee — 60 MeTpoB.

O06BeM Kareropus CreneHb OTHECTOMKOCTH
1) W=7x10°m B III
2) W=55x10° M A II

[IpeanpusTie pacnoyioKEHO B IMpEAesiax HAaCEJICHHOro IyHKTa. s
BBIIIEYKa3aHHOT'O IIEPBOTO LI€Xa ONPEAEIUTh HAIIOP U PACXOJ BOJBI U3 MOKAPHOTO
KpaHa, yCTAaHOBJIEHHOT'O B IOMEUIEHUH BBICOTON 6 METPOB U3 YCIIOBUS 0OeCTIeUeHUS
OpOLIEHNs KOMITAKTHOM CTPyeU NepEeKphITUs. [[naMeTp HENpOPE3UNHEHHOTO pyKaBa
66 MM, mmnHa 20 MeTpoB, auaMmeTp Hacagka 16 mm. Hamop paccuurats
aHAIMTHYECKUM CIIOCOOOM, MMPOBEPUTH TAOTUUHBIM.

22. Omnpenenuth HEOOXOAWMOCTh HACOCOB-TIOBBICUTENICH JJI ISATHITAXKHOTO
MIPOMBIIIUICHHOTO O0BEKTa, €CJIM MOTEPH HANopa BO BHYTPEHHEH BOJOIPOBOIHOM
cetu 12 ™, pacuernnii [IK waxomutcs Ha BbIcOTE 12 MeTpoB, 00OpyIOBaH
MPOPE3NHEHHBIM PYKABOM JUAMETPOM 51 MM U CTBOJIOM C HACaJIKOM JuaMeTpoMm 16
MM. ["apaHTHpOBaHHBIN HAMOP B HAPYXKHOM ceTu 25 MeTpoB. Kakoll Harop AoKeH
00ecCIeYuTh HaCOC-TIOBBICUTENH?

23. OmnpenenuTh pacxoJ BOAbl B OOBEAMHEHHOM BOJOINPOBOJIEC ISl IIEJIeH
HAPYXKHOTO MOXKAPOTYIIEHHUS], €CJIU B HACEJIICHHOM ITYHKTE MpPOKUBAET 250 ThICSIY
YeJIOBEK, 34aHUs MATUATAXKHBIE, a MPEANpUsATHE 3aHUMAeT Iuiomans 1o 150 ra,
UMeEeT 2 1exa:

O6BeM Kareropus CreneHb OTHECTOMKOCTH
1) W=410x10° m>. A II
2) W=45x10° > r v

[[Inpuna nepBoro uexa — 72 merpa, BToporo — 40 metpos. [Ipeanpusitue Haxoaurcs
B [IpeJIeNIaX HACEJIEHHOTO MMyHKTA.

Takoke 1151 BTOPOTO 11€Xa OMPEAEIUTh HAlOp U PacXo/1 BOJbI U3 MOKAPHOTO
KpaHa, yCTAHOBJICHHOT'O B IIOMEIIIEHUHY BBICOTOM 8 METPOB U3 YCIOBUS O0ECIICUSHUS
OpOUIEHUS KOMIIAKTHOM cTpyeu mepekpbiTusi. PykaB npope3uHeHHsbll, auHon 20
METpOB, JUaMeTpoM 66 MM, TuamMeTp Hacaaka 16 MM.



24. OnpenenuTb MUHUMAJIBHBIM HAMoOp y MOXAapHOTO Hacoca, 00eCreynBaioIero
paboTy BHYTPEHHUX MOXKAapHBIX KPAHOB TEATPAJbHOIO 3/1aHUSA, €CIH CaMbld
YIAJICHHBIN MOXapHBIA KpaH AUamMeTpoM 65 MM pacrnojioKeH Ha BBICOTE 25 M U
000py1I0BaH HENPOPE3UHEHHBIM PYKABOM JUIMHOM 20 M U CTBOJIOM C JUAMETPOM
Hacanka 19 mm. IlpomsBomurensHOCTh cTpyu 6,3 1/c. Ilorepu Hamopa BO
BHYTPEHHEHN CeTH 9 M.

25. Onpenenutb HOPMATUBHBIN pacxo BOJbI HA HAPYKHOE MOXKAPOTYIICHUE IS
00BEAMHEHHOTO BOJOMPOBOIA HACEICHHOTO MTyHKTA C MSATUATAKHOU 3aCTPOUKON C
YUCIIOM JKUTENEW 25 ThICAY 4YENOBEK W npeanpusatusa Iwomansto 170 ra, Ha
TEPPUTOPHUH MPEANPUATHUS PACIIOIOKEHBI CIEAYIOIME OCHOBHBIE KOPIyca:

O6BeM Kareropus CTeneHb OrHECTOMKOCTH [lInpuna
1) W=54x10° m* b II 36 M
2) W=45x10° m> r 1 48 M

[IpenmpusAtre pacronoKeHO BHE HACEIEHHOTO NyHKTa. OnpenenuTsb
PACCTOSIHUE MEXIY NOKapHBIMHM KPaHAMHU JUIs IIEPBOr0 KOPIyca BBIIECYKAa3aHHOIO
npeanpusaTus, ecnu ero Beicora 10 meTpos. [loxkapHble KpaHbl YKOMIUIEKTOBAHBI
pykaBaMu 1inuHOM 20 METPOB.

26. Onpenenutb pacxo] BOJbl HA HAPY>KHOE U BHYTPEHHEE MOKAPOTYIICHUE IS
00bEIMHEHHOTO BOJIOMPOBO/IA HACEJIEHHOTO MyHKTAa C MATUITAXKHOU 3aCTPOMKOM, C
yuciaoM kuTenerd 21 Teicsya 4enoBek W mpeanpusatus miomanso 200 ra,
PAaCIOJIOKEHHOTO BHE HACEJIEHHOro MNyHKTa. Ha Tepputopum pacmosioKeHbI
CHEYIOLINE 3/IaHUs, IIUPUHON 10 60M:

O6Bem: Kareropus: CreneHb OTHECTOMKOCTH:
1) W=50x10° m* A I
2) W=15x10° m? b I
3) W=110x103 m* B II

OnpenenuTth pacCTOSHUE MEXKIY IMOXKAPHBIMU KpaHaMU JJIsI BTOPOTO 3AaHUs
BbICOTOM 40 METPOB, €CJIM BHICOTA MOMEIICHUS 8 METPOB, JIJTMHA MOKAPHOTO pyKaBa
20 meTpoB.

27. OnpenenuTs pacxo] BOJbl Ha HapyXHOE MOXKapOTyLIEHUE B 00bEIUHEHHOM
BOJIONIPOBOJIE, €CJIM B HACEJIEHHOM ITyHKTE MPOXKUBAET 27 THICAY YEIOBEK, 3AaHUS
TPEXATAXKHBIE, 4 NPEANPHUATHE TLIOIAansi0 10 150 ra umeer nex oobemom 210x10°
M’, pacmoNOXeHHbI B 3ganuu Il CTENmEHHM OrHECTOMKOCTH, Kareropuu B.
[Ipennpustre pacronaoKXeHo B IPeaesiax HaCeJICHHOIO MyHKTA.

J171s1 BBILIEYKA3aHHOIO [I€Xa ONPEAEIIUTh HAIIOP U PACX0.1 BOJBI U3 ITOKAPHOTO
KpaHa, YCTAaHOBJIEHHOIO B IMOMEIMIEHUH BbicoTOM 10 MeTpoB wu3 ycnoBus
oOecrieyeHus: OpOILIECHUS KOMIIAKTHOW cCTpyell mnepekpoiTus. Juamerp Tpyo
MOKapHOro KpaHa 65 MM, pyKaB MPOPE3NHEHHBIN JUaMeTPOM 66 MM, JUTMHA pyKaBa

20 metpos, ctBosa PC-70 ¢ Hacagkom aguameTpom 19 mm.

28. OnpeaenuTts pacxo/1 BOJbl Ha HAPYKHOE MOXKAPOTYIIEHUE JIJIs1 HPOMBIIIIIEHHOTO



npeanpuatds 1omanbio  S=250ra, ecid Ha TEPPUTOPUU  MPEIIPUSITHS
PacoJIOKEHbI CIEAYIOIINE OCHOBHBIE KOPITyCa:

O0Bem Kareropus CreneHb OrHECTOMKOCTH [upuna
1HW=45x10° m°, A I 48
2)W=70x10° m?, B I 66
3)W=180x10° m?, B II 30

OnpenenuTh paccTOSHUE MEXAY IOKapHBIMU KpaHaMu JJisi 3 Kopiryca
BbICOTOM 40 METPOB, €Ciu JJIMHA MOKapHOTro pykaBa 20 METPOB.

KOHTpOJIbHLIe TECTbI

1. Kakoro auameTtpa cieayer NpuMEHSTh MOKapHbIE KPaHbI JJIs TIOJTy4YEeHHUS
MOKAPHBIX CTPYH C PacxooM BOJIbI 110 4 11/c?

1) 50 mm

2) 65 mm

3) 30 mm

4) 25 Mmm

5) 15 mm

6) 85 Mm

2. [1Ba u O6oJiee BBOJA B 3[IaHUE CIEAYET IPEeIyCMaTPUBATh

1) nst 3manuil, 000PYI0BAHHBIX CIIPUHKJIEPHBIMU U IPEHYEPHBIMU CHUCTEMAaMU
HE3aBUCUMO OT KOJMYECTBA Y3JIOB yIPABICHUS

2) nns 31aHui, 000PYI0BAaHHBIX CIIPUHKJIEPHBIMU U IPEHUYEPHBIMU CUCTEMaMU
IIPU YUCTIE Y3JIOB yIPaBJICHHS Oojiee Tpex

3) ;uist 3AaHM, B KOTOPBIX YCTAHOBIIEHO O0jiee 12 mokapHBIX KPaHOB

4) nns 3maHui, 000PYAOBAaHHBIX CIIPUHKIIEPHBIMU U APEHYEPHBIMU CUCTEMAMHU
MIPY YUCTIE Y3JIOB YIPaBJICHHs O0jee IBYX

5) s 31aHU, B KOTOPBIX YCTAaHOBJIEHO MeHee 12 moKapHbIX KpaHOB

6) JUTst 3aHMH, B KOTOPBIX yCTaHOBIIEHO 60s1ee 30 mokapHbIX KPaHOB

3. C KakuM BOJIOIIPOBOJIOM HA MPOMBILIJIEHHBIX TPEANPUATUAX OOBIYHO
OOBEAUHSIOT IPOTUBOMOXKAPHBIA BOJOTPOBOA?

1) ¢ npou3BOACTBEHHBIM

2) ¢ XO3SIICTBEHHBIM

3) 0OBIYHO YCTpaMBaOT CAMOCTOSITENIbHBIN POTUBOIMOKAPHBII BOIOIIPOBO/T
4) ¢ X0341UCTBEHHO-TPOU3BOICTBEHHBIM

5) ¢ IpOJI0BOJILCTBEHHBIM

6) ¢ KeNe3HOI0POKHBIM

4. Ywucno cTpyid 1 MUHUMAJIBHBII pacxoj BOAbI Ha OJIHY CTPYIO Ha BHYTpPEHHEE
NO’KAPOTYIIEHNE B NMPOU3BOJACTBEHHBIX 34aHUAX BBICOTOM 10 50 M NMPUHUMAIOT B
3aBUCHUMOCTH OT:

1) oObema 3maHuit



2) cTeneHu OTHECTOMKOCTH U 00beMa 31aHNUH

3) cTeneHn OTHECTOMKOCTH, KaTETOPUH MO MOXKapHOU OTTACHOCTH U 00beMa 371aHHi
4) obbeMa 37aHHI U KaTerOpHUH 0 MOXKAapHOM OMacCHOCTH

5) cTeneHu OTHECTONKOCTH U 00beMa 3/1aHui, BHICOTHI 31aHHUS

6) cTeneHn OrHECTOMKOCTH, KATErOPUH 1O MOKAPHOKW ONTACHOCTH

5. CucreMbl BHYTPEHHUX BOJOMPOBOJIOB XOJOJAHOM BOJbI CIEAYET MPUHUMATh
TYIMUKOBBIMU

1) nmpu yucse noxapHbIX KpaHoB 10 20

2) npu yKciie MoKapHbIX KPAaHOB B TIOMEIIEHUH 110 24

3)npu yncie nokapHbIX KpaHoB J10 10

4) ecnu oMycKaeTcs MEPEPhIB B M0/1a4€ BOJBI M MIPHU YHCJIE MOKAPHBIX KPaHOB 10
24

5) npu yKcie NoKapHbIX KPAaHOB B IMTOMENIEHUH 10 36

6. IIlpy 00bETMHEHHOM MPOTHUBOMOKAPHOM BOJOMPOBOJE HACEIEHHOTO MYHKTa C
yucaoM kutener n0 10 TeIC. 4YemoOBEK M NPOMBINUIEHHOTO MPEANPUATHA C
mIomaapo Teppuropun 10 150 ra, pacnonoKe€HHOr0 BHE HACEJIEHHOrO IMYHKTA,
pacyeTHOE KOJIMYECTBO OJHOBPEMEHHBIX IMOXKAPOB JTOJKHO IPUHUMATHCS

1) ogun mokap (Ha MpEeANPUSATHU UM B HACEJIEHHOM IYHKTE MO HaUOOJBIIEMY
pacxojy BOJIbI)

2) nBa noxapa (0JUH Ha MPEANPHUATHH U OJIUH B HACEJIIEHHOM ITYHKTE)

3) nBa moxapa (OBa Ha NPEANPUATHUA WIM JIBa B HACEJICHHOM IYHKTE IIO
HanOOJIBIIIEMY PACXOTY)

4) olvH moXxap

5) nBa moxapa

6) 1Ba moskapa (Ba Ha IPEANPHUATUN U JBa B HACEJICHHOM ITYHKTE) HauOOJIbLIEMY
pacxony)

7. Kakyro poip BBITIOIHSIOT pe3€pByaphl YACTON BOJBI?
1) posb peryupyronmx eMKOCTeM

2) poJib 3aMacHbIX EMKOCTEMN

3) poJib PEryIUPYIOUIUX U 3alacHbIX EMKOCTEN

4) poJib aBapUMHBIX EMKOCTEMN

5) poJib aBapUHHBIX U PETYIUPYIOMINX €MKOCTEN

6) poJIb aBapUUHBIX U 3alTaCHBIX EMKOCTEH

Tembl 10KJ1210B, pedepaToB

1. Pacxon Bozibl Ha XO35ICTBEHHO-ITUTHEBBIE U MPOU3BOICTBEHHBIE HY X IbI.
2. Pacxon BoAbI AJ1s LE€i MOKAPOTYILIECHNUS.

Tema 11. OOecneyeHne Hage:KHOCTH PadOTBI CHCTEM MPOTHBOIOKAPHOIO
BOJIOCHA0KeHU S



3amaum

1. Onpenenuth 00bEM HEMPUKOCHOBEHHOTO 3amaca BOJbI i 0aka BOJOHAIOPHOMN
OamHM, OOWIIEH Ji1 HACEJIICHHOTO MYHKTAa W MPEANPUSTUS, €CIU IUIOAb
npennpusitus 150 ra, a 1Ba OCHOBHBIX 11€Xa PACHOJIO0KEHBI B 3JaHUSIX ¢ (OHAPSIMU
II cTemeHu OrHECTOMKOCTH, KaTeropuu B, oonemom 150x10° m°, m 230x10° »>.
Yucno xuTened B HACEICHHOM IyHKTe 20 TBICSY 4YEIOBEK, 3acCTpPOMKa
MATUATAKHBIMA  3JaHUSIMU. MakCUMalIbHBI pacxoJl BOJbl HAa XO3SMCTBEHHO-
MUThEeBBIE HYX1BI 280 J1/C.

2. OnpenenuTh HEMPUKOCHOBEHHBIN 3amac BOJbI B Pe3epByape YMCTON BOABI IS
00BEIMHEHHOTO BOJOMPOBO/IA, €CIIM B HACEIICHHOM ITYHKTE MPOXKUBAET 25 THICAY
YEJIOBEK, 3aHus NATUATAXKHbBIE, a NpeanpusaTue ionansio 150 ra, umeer kopmyca
o00veMom 45x10° mM® u 24x10° M, 3manns [ cTeneHn OrHECTORKOCTH, POU3BOACTBO
kateropuu A, mupuHa kopnycoB — 30 M u 20 M cooTBeTcTBeHHO. [Ipennpusitue
pPAaCIOJIOKEHO BHE HACEJIEHHOIO0 MYHKTA. MakCUMalIbHBIM pacxoJ BOJABI Ha
X031 CTBEHHO-TIUTHEBBIE U TPOU3BOICTBEHHBIE HYK/IbI B BojtonipoBoe 200 Ji/c.

3. Onpenemuth 00beM 0Oaka M BBICOTY BOJOHANOpPHOM OalllHU, €CIIM Pa3HOCTh
OTMETOK JUKTYIOIIECH TOYKH U MECTa yCTaHOBKH OartHu Z1.T. - ZB.0.= - 6M. 31aHus
B noceske nsaTudTaxusle. [lorepu nHanopa B cetu he=10 m. B ropoae npoxusaer 27
TBICSIY 4YEJIOBEK. MAaKCHUMaIIbHBIM PAacXOJl HA XO3SIMCTBEHHO-MUTHEBBIE HYXAbI 30
n/c. Perymupyromuii 00beM BOIBI 25 M.

4. Kakoit eMKOCTH JOJKEH ObITh TIO’KapHBIM BOJIOEM JIJIsI TPOU3BOACTBEHHOTO 11€Xa
MPEANPUATHS, PACIIOI0KEHHOTO B 31aHuH ¢ (poHapsimu Il cTerneHn oruecTonKoCTH,
kareropur B, o6bemom 150x10° m>?

5. Onpeaenuth 00beM 0aka BOJIOHAIIOPHOM OalTHU OOIIIEH J171s1 HACEJICHHOTO IMyHKTa
U npeanpusTus. Yuciao KuTeled B HACEIEHHOM NYHKTE 6 THICAY YEJIOBEK,
3aCTpOMKa JIBYX3TAXKHBIMHU 3JaHUAMH, IUIOIIAAb mNOpeanpusitus 62 ra, Ha
TEPPUTOPHUH NPEANPUATUS UMEIOTCA JIBA KOPITyca, IMUPUHOM 10 60 METPOB:

O0BeM Kareropus CrteneHb OrHECTOMKOCTH
1) W=3,5x10° M* B 1A%
2) W=10x10° m* b II

MakcuManbHbIi pacxoJl BOJbI Ha XO3SMCTBEHHO-NUThEBbIE HYXJbI S0 Ji/C.
Perynupyromuii o0bem 18 M.

6. [Ipu mIaHMpOBKE MPOTHUBOIMOKAPHOTO BOAOCHAOXKEHUSI OBLIO MPETyCMOTPEHO
JABa IOXapHBIX BOJOCMAa €MKOCTBIO KaXIpl o 500.°. B IIponecce paclupeHUs
MPOU3BOJCTBA OBLI TIOCTPOEH €Iie OJuH IeX Ha paccrosHun 350M OT
JIEHUCTBYIOIIEro. 3amaca BOJBI B TOXKAPHBIX BOJOEMAaxX JIOCTATOYHO JJIS 3aIUTHI
oboux 3maHui. UTO HEOOXOAUMO TPEANPUHATH, YTOOBI MMEIOIINECS TMOKapHBIC
BOJIOEMBI MOTJI UCIIOJIB30BAThCS ISl MPOTHUBOIOKAPHOTO BOJIOCHAOXKEHUSI BHOBb
MMOCTPOEHHOTO 3/1aHuA?



7. K unciny OCHOBHBIX COOPYKEHHM, OTIPEIETSIOMNX HAIC)KHOCTh PAO0OThI CUCTEMBI
BOJOCHA0XKEHUSA, OTHOCITCS €MKOCTU ISl XpaHeHHs BojAbl. OT TOro, HAaCKOJIBKO
IIPAaBWJIBHO 3alPOCKTUPOBAHbl W TOCTPOEHBI COOPYKEHUS Ui XPAHEHUS BOJBI
3aBUCUT HAJEXKHOCTh pabOThl BCEl CHUCTEMBbI BOAOCHaOkeHUs. Mcmnonw3ys
U3BECTHBIC IBPUCTHUYECKUE METOJbI, TaKHE KaK MPSMOM W OOpaTHBIM MO3rOBOM
HITYPM, CHHEKTHKA, TPOAHAIU3UPYHTE CIOCOOBI COXPAHEHUS HEMTPUKOCHOBEHHOTO
POTHUBOIIOKAPHOIO 3amaca BOAbl B pe3epByapax (PUCYHOK) C LIEJIbIO MPOTHO3a
BBISIBJICHUSI CIIA0BIX, YA3BUMBIX MECT U3y4aeMOT0 0OBEKTA.

JIns coxpaHeHUsI HEIPUKOCHOBEHHOTO TIOKAPHOIO 3araca BOAbl pe3epByapbl
JIOJDKHBL OBITH OOOPYJIOBaHBI aBTOMATHYECKUMHU YCTPOWCTBAMHU, KOTOpPHIC MpHU
JOCTHXKECHUU YPOBHS HEMPUKOCHOBEHHOTO 3amaca OTKJIIOYAKOT XO35WCTBEHHBIC
HACOCHI U MOJIAI0T CUTHAJ B TUCIETYEPCKUN MyHKT U HA HACOCHYIO | moabemMa ajist
BKJIIOUEHHUSI pe3epBHBIX. Takoil crnoco0 COXpaHEHUsI HEMPUKOCHOBEHHOI'O 3amaca
XapakTepeH JJIsi HACOCHBIX CTAHIMA HHU3KOTO JABIICHUS, HE HMEIOIIMNX
CITCLIMAJIbHBIX TOYKAPHBIX HACOCOB.

Ha HacocHBIX CTaHIMSAX BBICOKOTO AaBJiCHUS (CO CIEIUaTIbHBIMU HACOCAMM)
XO3IMCTBEHHO—IIUTBEBBIE M TOXKAPHBIE HACOChI HMMEKT CaMOCTOSITEIIbHBIE
BCAChIBAIOIINE JINHUU.

CoxpaHeHHe HENPUKOCHOBEHHOIO MPOTUBOIOXKAPHOTO 3amaca  BOJIbI
(pucyHok 1) obecmieunBaeTCsi B 9TOM Cllydae 3a CUET TOTO, YTO MPH CHIKCHHUH
YPOBHS BOJBI B pe3epByape /10 YPOBHS HEMPUKOCHOBEHHOTO 3amaca (pUCYHOK 1,a)
BO BCachIBalollyl0 TpyOy 1 XO03SIMICTBEHHO-TIMTHEBOI'O HAacoca 4epe3 OTBEPCTHE
NOMAaaaeT BO3AYyX U MPOU30MAET CPHIB pabOTHI HACOCOB.

Hanuuune u3ruba Ha KOHIIE BCAChIBAIOIICH JIMHUU XO03IUCTBEHHO—TTUTHEBBIX
HACOCOB IO3BOJISIET MPOU3BECTH OTOOP BOJBI U3 HUBIIEH YacTU pe3epByapa, uTo
YIIYUIIaeT IEPEMENTMBAHNE BOAbI B HEM.

Hpyroii crmoco0 coxpaHeHUs] HEMPUKOCHOBEHHOTO IMPOTHUBOIIOXKAPHOTO
3amaca BOJbI B PE3epPByape MOXKET CIIYKUTh CIOC00, MOKa3aHHbIN Ha puCcyHKe 1,0.



BcacsiBaronias Tpy0a 2 x034iCTBEHHO—TIPOU3BOACTBEHHBIX HACOCOB BbIBE/IEHA HA
YpOBEHb HEMPUKOCHOBEHHOT'O MPOTHUBOMOKAPHOIO 3araca, 4YTo UCKIYaeT 0TOop
STUMH HACOCaMH HEMPUKOCHOBEHHOTO 3amaca Boael. Hamwume xkoxyxa 1
o0ecrnieurBaeT NepeMenInBaHue BObBI B pe3epByape.

8. Omnpenenuth BHICOTY BOJOHAMOPHOW OAalllHU, €ClU MOTEpHU Haropa B CETH IpH
X03SHCTBEHHO-TTUTHEBOM BOJIOCHA0KECHUHU A, =20m, MPU T0J1a4€ BOJBI BO BpEMs

noxapa h,, =40m. Pa3HOCTh OTMETOK MUKTYIOHIEH TOYKM M MECTa YCTAaHOBKHU
OamHu Z,, —Z,, =—5m. 31aHUs B TIOCEJIKE YeThIpeXxdTaxkHbie. ClieyeT U BO BpeMs
noxkapa OTKJII0YaTh BOJOHATIOPHYIO OAIlIHIO, €CJIM BOJAONPOBO HU3KOTO JTaBICHUSA?

KOHTpOJIbHLIe TECTbI

1. YUto BKIIIOYAET B ce0s1 00IIMiI 00bEeM pe3epByapa UYMCTOU BOJIbI?

1) TOJIBKO HEMMPUKOCHOBEHHBIN IPOTHUBOIIOKAPHBINA 00BEM BOBI

2) peryiaupyromui 1 HeMPUKOCHOBEHHBIN MPOTUBOMOKAPHBIM 00bEM BO/IbI
3) TOJIBKO PEryIUpPYIOMIUi 00HEM BOIbI

4) perynupymomuii U aBapuiHbIN 00BEM BOBI

5) HEMTPUKOCHOBEHHBIN, MPOTUBOMOXKAPHBIA U aBAPUNUHBIN 00BEM BOJIbI

6) TOJIbKO aBapUUHBIN 00BEM BOBI

2. YKaxuTe MaKCUMaJbHBbIA CPOK BOCCTAHOBJIEHUS IMOXApHOro O00BbEMA BOJIBI B
HACEJIEHHBIX ITYHKTAaX W Ha NPOMBIIUIEHHBIX MPEANPUATHIX C MOMELIIEHUSAMU I10
MOYXKapHOW OMACHOCTHU Kareropuu A, b, B.

1) 154

2)24 4

3)36u4

4)12 4

5) 144

6) 164

3. Ha ckonbpko KaTeropuil MOApa3JEisItOTCS CUCTEMBbl BOJOCHAOKEHUS II0
HAJIC)KHOCTU JEHUCTBUS

1) Ha 4 kareropuu

2) Ha 2 KaTeropuu

3) Ha 3 kaTeropuu

4) Ha 5 xareropuii

5) Ha 7 kaTeropuii

6) Ha 6 KaTeropuii

4. K xakoi kaTeropuu no HaJIeXXHOCTHU JIEHCTBUS ClIEyeT OTHOCUTh O0BhEIUHEHHBIE
XO34AMCTBEHHO-IIUTHEBBIE W IPOU3BOJCTBEHHBIE BOJOIPOBOABI  HACEIEHHBIX
IIYHKTOB IIPY YHCJIE KUTEJIEH MEHEE 5 THIC. YEIOBEK

1) I kateropuu

2) I kateropuu



3) III xareropuu
4) IV kareropuu
5) VII kareropuun
6) X kareropuu

5. C uenpto oOecreyeHuss HAAECKHOCTH CHCTEMBI IPOTUBOIOKAPHOTO
BO/IOCHA0KEHUS pa3/iesieHne BOAOIPOBOIHON CETH Ha PEMOHTHBIE YYaCTKH JOJKHO
o0ecrieunBaTh MPH BBHIKIIOYCHUH OJHOTO U3 YYACTKOB OTKIIFOUCHUE

1) He Oosee 2 MOXKAPHBIX THPAHTOB

2) He OoJiee 5 MoKapHBIX THIPAHTOB

3) He 6onee 10 moxapHBIX TUAPAHTOB

4) He 60see 3 MOXKapHBIX THAPAHTOB

5) He 6omee 7 MOKapHBIX TUAPAHTOB

6) He Oonee 12 mokapHBIX THAPAHTOB

6. Kak Ha3bIBaeTCs CBOMCTBO 0OBEKTAa HEMPEPHIBHO COXPaHATH pabOTOCIIOCOOHOE
COCTOSIHHE B TEUCHHE HEKOTOPOTO BPEMEHHU MJIM HEKOTOPOU HapaOOTKu ?

1) be3oTka3HOCTH

2) PaboTocmnocobHOCTh

3) UcnpaBHOCTH

4) JlonroBe4HOCTH

5) PemoHTONpPUTrOAHOCTH

6) CoxpaHaeMOCTb

7. Kakue cyliecTByIOT BO3MOXKHBIE PEXKUMBI padOThl PE3EPBHBIX AJIEMEHTOB B
CUCTEME POTUBOIOKAPHOTO BOAOCHAOKEHUS?

1) ocHOBHOI pe3epB

2) Harpy»eHHbII pe3epB

3) HeHarpy>KeHHbII pe3epB

4) BcrioMOraTeIbHBIN pe3epB

5) oOseryeHHbIN pe3epB

6) TONOJIHUTENBHBIN pe3epB

8. Kakoil pe3epB HEIKOHOMUYEH U MPAKTUYECKHM HE MPUMEHSETCS B
IPOTUBONOXKAPHOM BOJIOCHAOKEHUH?

1) Harpy>keHHBII pe3epB

2) HEeHarpyXEHHbBIN pe3epB

3) oOseryeHHbIN pe3epB

4) Harpy>KeHHbIN U 00JerYeHHBIN pe3eps

5) Bce BbILIENIEPEUNCIIEHHOE

6) BCce BUJIbI pE3EPBOB UCMOIB3YIOTCS YACTO

9. Kakoif pexum pabOThl PE3EPBHBIX DJIEMEHTOB XapaKTEPU3YETCsl TEM, YTO
PE3EPBHBIE JIEMEHTHI pa00OTAIOT B TOM K€ PEKUME, UTO U OCTaJIbHBIC?
1) ocHOBHOM pe3epB



2) Harpy’>KEHHBIN pe3epB

3) HeHarpy>KeHHbI pe3epB
4) BcrioMoOraTeIbHBIN pe3epB
5) oOneryeHHbIN pe3eps

6) JOMOTHUTENIBHBIN Pe3epB

10. OnauM 13 HanboJee MUPOKO MPUMEHAEMBIX METO/I0B OBBIIIEHU S HAZEKHOCTH
HACOCHBIX CTaHLUH fABIIsIETCS pe3epBUpoBaHue. Kakue npu 3ToM pa3innyaroT BUIbI
pe3epBupoBaHus?

1) reomeTpuyeckoe

2) CTPYKTYpHOE

3) ynpaBieHUYEeCKOe

4) Harpy3o04HO€

5) pyHKUIMOHAIBHOE

6) BpeMEHHOE

Tembl 10KJ1210B, pedepaToB

1. ObecnieueHne HaAEKHOCTU padOThI BOJAOIIPOBOAHOM CETH.

2. IloxkapHble THIPAHTHI U KOJIOHKH.

3. OGecrieueHne HaIEKHOCTH PAOOTHI HACOCHBIX CTaHITUH.

4. HanmopHoO-perynmpyromue EMKOCTH.

5. O6nacte NpPUMEHEHUS U YCTPOMCTBO IMPOTHUBONOKAPHBIX BOJONPOBOIOB
BBICOKOTO JTaBJICHUSI.

6. OOecrieueHne HaAEKHOCTH (PYHKUMOHUPOBAHUS CHUCTEM MPOTHUBOIOKAPHOTO
BOJOCHA0XEHUSI B 0OCOOBIX MPUPOJIHBIX U KIIMMATUYECKUX YCIOBUSX.

Tema 12. HapyKHble IPOTHBOIOKAPHbIEC BOAONPOBOAbI BHICOKOI'0
AaBJICHUS

3agaum

1. Kyua OanmaHcoBOMl JpeBECHMHBI HMMEET pa3Mephl, IOKa3aHHbIE Ha
pucynke. JladeTHbie CTBOJIBI PAaCCTaBICHBI U3 YCIOBUS OPOIICHHS KaXKIOH TOYKU
MOBEPXHOCTHU KY4YH JIByMsI KOMIIAaKTHBIMU CTPYSAMH. B 3TOM cityuae TuKTyromias, T.
€. HanboJiee yJajJeHHas U BBICOKO PACIOJIOKEHHAsl TOYKA, B KOTOPOW JOJIKHBI
COMNPUKACATHCSI CTPYHU OT JBYX CMEXKHBIX CTBOJIOB, HAXOJUTCS Ha TpeOHE Ky4u
NpPOTUB BBIMIKU. JJIS MoJaud CTPyH HCHOJB3YKOTCS CTBOJIBI C HAacaJIKaMU
JuaMeTpoM 65 MM (IuamMeTp HacaJKoB ClielyeT MPUHUMATh HE MeHee 38 MM) npu
Harope y ctBojia 70 M. Torjma pacxon u3 ogHOTO CTBOjJa coctaBuT 116,5 n/c, a
paguyc NEeUCTBUS KOMITAKTHOU CTpyd — 52 M (Tabis. 6.4) mpu HaAKJIOHE CTBOJA K
FOPU30HTATBHOM TII0CKOCTH 30°. BBIMOJHUTH THAPABINYECKUN pacyueT JJis JaHHOU
CXEMBI.
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2. PaccuuTtaTh KOJIbLIEBOM OPOCUTENIBHBIN TPYOONpPOBOJ a MpUMEpPE OXJIAXKICHUS
OOKOBOI TOBEPXHOCTH MPHU MOKAPE HA3EMHOI'0 BEPTUKAIBHOTO pe3epByapa ¢ JIBXK
CO CTAlMOHAPHOM KpbIIed HOMUHATIBLHBIM 00beMoM W = 5000 m?, nuamerpom d,
= 21 M u BeicoTOr H = 15 M. CranimonapHasi yCTaHOBKa OXJIGKICHUS pe3epByapa
COCTOUT W3 TOPU3OHTAJIBHOTO CEKIMOHHOI'O KOJbIa OpOUIEHUS (OPOCUTEIBHOTO
TpyOONpoBOJa C YCTPOWCTBAMH PACHbLIEHUS BOJIbI), pa3MEIIAEMOr0 B BEPXHEM
NOSICE CTEHOK pPE3epByapa, CyXMX CTOSIKOB M TOPU30HTAIBHBIX TPYyOOMpPOBOJIOB,
COCIMHAIONIMX CEKIIMOHHOE KOJBLO OPOLIEHUS C CEThIO IMPOTHUBONOKAPHOTO
BOJIONIPOBO/A.

Cxema yyacTka BOJIONPOBOJIHOM CETH € KOJIBIIOM OPOIIEHUS:
I — y4acTOK KOJIBIIEBOM CETH; 2 — 3aJIBUKKA HA OTBETBJICHUH;
3 — KpaH JJ1sl ClIMBa BOJIbI; 4 — CyXOM CTOSIK M TOPU3OHTAIIbHBIN
TpyOOIPOBOA; 5 — OPOCUTENIBHBIN TPYOOIIPOBO/T



C YCTPOﬁCTBaMH AJI paClbIJIICHUS BOObI

Hcxoansle nanubie K «PacyeT KoibleBOro OpocUTENbHOTO TPyOOIpoBOAa IS
OXJaXKICHUs] OOKOBOW TMOBEPXHOCTH MpPH IMOXKAape HAa3eMHOT0 BEPTUKAIBHOTO
pesepByapa ¢ JIBXK co cranmonapHoi KpbIlieil», IpUHATD MO Ta0IuIIe.

[Tocnenusis mudpa
HOMEpa B 3a4ETHOI Ilu2 3u4 5ub6 7u8 oul
KHIDKKE
HomuHanmbsHbI 00beM
pesepByapa, 5000 10000 20000 30000 40000
W, m*
dﬂpﬁmm pesepByapa 21,0 285 40,0 45,6 56,9
Bricora pesepByapa
H M
[Ipennocnenuss
nudpa Homepa B 1 2 3 4 5 6 7 8 9 0
3a4YETHON KHUKKE
Y cnoBHbIN TrameTp
BBIXO/IHOTO OTBEPCTHS 10 15 10 15 10 15 10 15 10 15
opocuTtess, d, MM
Koaddumuent
MIPOU3BOUTEIILHOCTH,

K 0,35 { 0,77 | 0,35 | 0,77 | 0,35 | 0,77 | 0,35 | 0,77 | 0,35 | 0,77

15,0 18,0 18,0 18,0 18,0

KonTpoJibHBIE TECThI

1. Kakum o0Opa3oMm J0KHA TMPOU3BOAMTHCS 3alllUTa annapaToB KOJOHHOTO THUIIA
BbIcOTOM Oo0JIee 30 m?

1) nadeTHBIMU CTBOJIAMH

2) naheTHBIMU CTBOJIAMU U TIEPEABUKHON MOKAPHON TEXHUKOM

3) cTallMOHAPHBIMHU YCTAHOBKAMH OpPOIIEHUS

4) KOMOMHHPOBAHHO: J0 BHICOTHI 30 M- JaeTHBIMH CTBOJIAMU W TEPEABMKHON
MOKapHOM TEXHUKOW, BbIMIE OTMETKH 30 M- CTaMOHApHBIMU YCTaHOBKaMHU
OpOILICHHUS

5) KOMOMHHUPOBAHHO: /10 BBICOTHI 15 M- JaeTHBIMH CTBOJIAMU U TEPEABHKHOU
MOKapHOM TEXHUKOW, BBINIE OTMETKA 15 M- CTaMOHAapHBIMU YCTaHOBKaMHU
OpOILICHHUS

6) KOMOMHUPOBAHHO: J10 BhICOTHI 40 M- nadeTHbIMU CTBOJAMU M MEPEIBUKHON
NO’)KAPHOM TEXHHMKOM, BhIIe OTMETKH 40 M- CTaMOHAPHBIMU YCTaHOBKaMH
OpOILECHHUS

2. OT Kakux mapameTpoB 3aBUCUT PACXO/]l BOJIbI HA MOXKAPOTYIIEHUE U KOJIUYECTBO
OJTHOBPEMEHHBIX MT0KapOB CKJIAJ0B JIeCOMaTepUaIoB?
1) ot ux BHA



2) oT criocoba XpaHEeHUS

3) OT €eMKOCTH

4) oT IUIomaaM CKjaaa

5) oT ux BuAa U crocoba XpaHeHUs

6) OT ux BHJIA, CIOCO0Oa XpaHEHUS, EMKOCTH U IUIOMIAU CKIaaa

3. YkaxuTe 00bEM BOJIBI Ha MOXKAPOTYIICHNUE, XPAHSIIMICS B pe3epByape U
BOJOEME
1) 20 %
2) 50 %
3) 80 %
4) 10 %
5) 40 %
6) 70 %

4. CucteMbl BOJIOCHA0XKEHUS KIAaCCU(ULIUPYIOT

1) mo Buay o0cmyKMBaEMOro 0OBEKTA

2) 1o cnoco0y Mojayu BOJIbI

3) o Ha3HAYEHUIO U N0 CIIOCO0Y MOAauu BOAbBI

4) no BUy 00CITYKHUBAaeMOIro 00OBEKTA , 10 CIOCO0Y MOJa4YH BOJIbI, 10 HA3HAYEHUIO
5) o BuAy 00CITyKMBAEMOTO OOBEKTA U MO CIIOCO0Y MOAa4YU BOJIBI

6) 10 Ha3HAYCHUIO

5. Hacocsl, IpuHUHNIN I€MCTBUSI KOTOPBIX OCHOBAH HA U3MEHEHUH MOTEHIINATbHOMN
DHEPTUU OTHOCSTCSA

1) K HIeHTPOOEKHBIM HAacOCaM

2) Kk 00beMHOM TpyTIe HACOCOB

3) K AMHAMUYECKOU TpyTIie HaCOCOB

4) K JOMacTHBIM HacocaM

5) K BUXpEBBIM Hacocam

6) K CTpyiHBIM Hacocam

Tembl 10KJ1210B, pedepaToB

1. OGmacTey TpPUMEHEHUS W YCTPOWCTBO MPOTHUBOMOKAPHBIX BOJOMPOBOIOB
BBICOKOT'O JIaBJICHHUSI.

2. YCTpONCTBO CUCTEM MPOTUBOIIOKAPHOTO BOJIOCHAOKEHUSI HA TIPEANPUATHUAX
HedTeXuMUIEeCcKoi U HedTernepepadaThIBAIOIICH MPOMBIIIICHHOCTH.



Tema 13. IIpoTuBoNOXapHOE BOAOCHAOKEHUE BHYTPH 31aHU I
3agaumn

1. Paccuurath OOBEIUHEHHBIN XO03AWCTBEHHO-IIPOTUBOIMOXAPHBIA BOJOIPOBO/I
JBYX3TaXXHOTO MPOU3BOACTBEHHOro 3nanusi Il cremeHm OrHecToMKOCTH
kaTteropuu B ¢ BbicoTON moMenieHuit 8,2 M, TonMHA NepekpbiThs b = 0,25 M
pasmepamu B miane 24x60 M (00beM 23616 m?). Ha X034HCTBEHHO-IIUTHLEBEIE
HY>KJIbI BOJA TIOIAETCS MO JBYM CTOSIKaM, HA KOTOPBIX YCTAHOBJIEHO 15 CMBIBHBIX
0aukoB, 4 1a0OPATOPHBIX MOMKH, 8 MHUTHEBHIX (POHTAHYMKOB, 15 mumccyapos, 16
YMBIBAJIBHUKOB, 4 TUTMeHnYecKuX ayma. B 3ganuu padortaet 400 yenosek. Hopma
pacxoja BoJbl OTHUM BojgonoTpeoutenem Q, = 14,1 n/4. ["'apanTUpOBaHHBII HAIIOp
B HapyxHoU cetn 10 M.

2. Paccuurath 00BbEIMHEHHBIN XO3SIMCTBEHHO-MIPOU3BOICTBCHHBIN
MIPOTUBOIIOKAPHBIM BOJOIPOBOJ] JIBYX3TaKHOTO IMPOU3BOJACTBEHHOrO 31aHus Il
CTEIEHN OTHECTOMKOCTH ¢ KaTeropuei 3maHusg B ¢ BbICOTOM MoMemieHud 6 M u
pa3Mepamu B 1iaHe 18x52 M. Ha X03siiCTBEHHO-TTUTHEBBIC U TTPOU3BOACTBEHHBIC
HY>KJIbI BOJIA TOJIaCTCSI 110 JIBYM CTOSIKaM € pacxojoM =4 i/c. lapanTHpoBaHHBIN
Harop B HapykHOU ceT 20 M.

3. OnpenenuTh pacCTOSHUE MEXY IMOKApHBIMU KpaHamH JUIsl TOMEIICHUS
mupuHOM B=36M u BbICOTOW T=10M, ecmu R, =12m, [ =20m. Kaxmas Touka

IMOMCHICHUA OO0JIZKHA OPOIIATLECA ABYMS KOMIIAKTHBIMU CTPYSIMHU.

KoHTpoJibHBIE TECThI

1. Ywucno cTtpyih ¥ MUHUMAJIbHBIA pAacXoJ BOJIbI HA OJIHY CTPYIO Ha BHYTpPEHHEE
MOYXKapPOTYIIEHHE B MPOU3BOJCTBEHHBIX 3[IaHUSAX BBICOTOM 10 50 M MPUHHUMAIOT B
3aBUCUMOCTH OT:

1) oO6bema 3manuii

2) CTENeHU OTHECTOMKOCTH U 00beMa 31aHui

3) cTeneHu OrTHECTOMKOCTH, KaTerOPUH 10 MOXKapHON OMAaCHOCTH U 00beMa 3/IaHUi
4) oObema 37aHUM ¥ KaTErOpuu 10 MOKapHOW OMacHOCTH

5) cTeneHu OTHECTOMKOCTH U 00beMa 37JaHui, BBICOTHI 3/IaHUS

6) CTeTeHN OTHECTOMKOCTH, KAaTETOPUU O MOKAPHOW OMACHOCTH

2. Ha xakoil BbICOTE HaJ MOJIOM IOMEIICHUS YCTAaHABIMBAIOTCS BHYTPEHHUE
MOKapHbIE KPaHbI?

15m

2) 2 m£0,15

3) 1,35+0,15 m

4 1,7m



5)2,5m
6) 1,55 m

3. CucTtemMbl BHYTPEHHUX BOJONPOBOAOB CIEAYET IPUHUMATH TYTUKOBBIMU

1) mpu uncne noxxapHeIX KpaHoB A0 20

2) npu 4KCIIe TOKAPHBIX KPAHOB B MOMENIEHUH /10 24

3)rpu 4nciie NoKapHbIX KpaHoB 10 10

4) ecau JomycKaeTcsl IEPEPBIB B 110AaU€ BOJIbI U IIPU YUCIIE TOKAPHBIX KPAHOB 10
24

5) npu 4Kcie NOXKapHBIX KPAaHOB B IOMEIIEHNUH 10 36

4. B KaKuXx Clly4asiX yCTpauBaeTCs BHYTPEHHHUI BOJOIIPOBO/I C TIOKaPHBIM HACOCOM-
HIOBBICUTEIEM?

1) xorma Hamop B Hapy>KHOM BOJOIIPOBOJE BCErja JOCTAaTOYEH JUIsl IOAAYU
HEOOXOJMMOro KOJMYECTBA BOJABl K Hauboiee yAaJEHHbIM M  BBICOKO
PacCIOJIOKEHHBIM XO3SIIICTBEHHBIM KpaHaMm B OOBIYHOE BpeMsi pabOThl BOJIOBOJIA U
JUISL CO3/IaHUSI PACUETHBIX MOXKAPHBIX CTPYH M3 HamOoJjee YJaleHHBIX M BBICOKO
PacoJIOKEHHBIX TOKAPHBIX KPaHOB IIPH padOTe BOJOBO/Ia BO BpeEMs MOKapa

2) Korja rapaHTHPOBAaHHBI Halop B Hapy)KHOM CETH MEHbIIE, YeM Harop,
HEO0OXOAUMBIN ISl pa0OTHI MOXKAPHBIX KPAHOB, HO OOJIBIIE HANIOpa, HEOOXOJUMOTO
JUTSL HOpMaJIbHOM pabO0ThI XO3IMCTBEHHBIX TPHOOPOB

3) mnpu TOCTOSHHOM HEJOCTaTKE Hamopa B HApy)XHOM ceTd, Korja
rapaHTUPOBAaHHBIA HAlop MEHbLIE TpeOyeMoro Hamopa Uil XO03iHCTBEHHBIX
pUOOPOB U MOKAPHBIX KPAHOB

4) xorja rapaHTHUPOBAaHHBIM HANoOp B HapyXHOW ceTh OoJiblle, YeM Harop,
HEO0OXOMUMBIN /11 PabOThI TOXKAPHBIX KPAHOB, HO MEHBIIIE HAOpa, HEOOXOUMOTO
JUTSL HOpMaJIbHOM pabO0ThI XO3IMCTBEHHBIX TPHOOPOB

5) nOpu TIOCTOSSHHOM HEAOCTaTKE Hamopa BO BHYTPEHHEHW CETH, Korja
rapaHTUPOBAHHBIM HAmop MeHbIIe TpeOyeMoro Hamopa i XO3SIMCTBEHHBIX
pUOOPOB U MOKAPHBIX KPAHOB.

6) Korja rapaHTUPOBAHHBIA HAMoOp B HapyXHOW ceTu Ooiibllle, YeM Harop,
HE0OXOAUMBIN 171 PabOThI MOKAPHBIX KPAHOB, HO MEHBLIE HAOPa, HEOOXOAUMOTO
JUTSL HOpMaJIbHOM pabOThI X03IMCTBEHHBIX TPHUOOPOB

5. Ykaxure riaBHY0 pab0odyr0 XapakTepUCTUKY MOKApHOI0 Hacoca,
UCITOJIb3yeMOT0 B CUCTEMaX BHYTPEHHETO ITPOTUBOIIOKAPHOTO BOJOCHAOKEHNUS

DQ=n
2)Q=N
3)Q=H
4)S=n

5)Z=N

6)F=H



Tembl 10KJI210B, pedepaToB

1. Pacxoppl BO/IbI Ha €M BHYTPEHHETO MTOKAPOTYILICHHS.
2. Kiaccudukanust 1 OCHOBHBIEC 3JIEMEHTHI BHYTPEHHETO BOJOMPOBO/IA.
3. CxeMbl BHYTPEHHHUX BOAOINPOBOIOB, TPEOOBaHNE HOPMATUBHBIX JOKYMEHTOB.

Tema 14. CnnenuajibHble BHYyTPEHHHE MIPOTHBONOKAPHbIE BOJIOIPOBO/AbI
3agaun

1. B npou3BOICTBEHHOM MTOMEIIICHUH C pa3MepaMu B IUIaHE 24 x 48 m 1 BBICOTOU 8M
YCTaHOBJIEHO 4 TMOXapHbIX KpaHa. [{uameTpsl TpyO MHOKapHBIX KPAaHOB 65MM,
JWaMETPbl PyKaBoB 66MM, 1yrHOM 20M, CTBOJIBI C HACAAKAMHU JUAMETPOM 19MM.
OnpenenuTe HAop ¥ pacxod BOABI U3 MOKAPHBIX KPAHOB U3 YCIOBHUS OPOILICHHS
KOKIOW TOYKM ITOMEHICHHSI ABYMs KOMIIAKTHBIMH CTpyAMH. IlocTpouTs KapTy
OpOIICHUS.

2. OnpenenuTh HAmoOp M pacxoj BOJBI M3 MOXKAPHOTO KpaHa, YCTAaHOBJIICHHOTO B
MIPOU3BOICTBEHHOM MTOMEIICHUH BBHICOTOM [ 2M U3 yCIIOBUS 00ECIIEUEHUs OPOILICHUS
KOMITaKTHOM CcTpyeil mepekpbitus (pucyHok 3). Iuamerp TpyO moxkapHOro KpaHa
65MMm, HETIPOPE3UHEHHBIN PyKaB quaMeTpoM 66mm u anuHou 20m, ctBoi PC-70 ¢
HacaJIKoM auameTpom 1 9mm.

Rx np In

llpumeuanue. MakCUMaJIbHBIN yTOJI HAKJIOHA KOMITAKTHOW YaCTH CTPYH HE JOJKEH
npesbimath 70°.

KoHTpoJibHBIE TECTHI

1. YKaXuTe MPUHUMAEMOE BpEMS pabOThI MOKAPHBIX KPAHOB
1) 1 yac

2) 2 4aca

3)3 yaca

4) 20 MuHYT

5) 1,5 yaca

6) 10 MuHyT



2. Ilpu oOcnenoBaHUMM BHYTPEHHETO MPOTHUBOMOKAPHOTO BOIOIPOBOIA
WCIIBITAHHUSIM Ha BOJOOTady MOJABEPTAOT

1) Bce nmoxapHbI€ KpaHbl, HAXOAAIIMECS B IOMELIEHUN

2) TONBKO «TUKTYIOIINE», T.€. Han0oJiee BRICOKOPACTIONOKEHHbBIE TN Hanbosee
YAQJIEHHBIE OT BOJOIIUTATEIIS ITOXKAPHBIE KPAHbI

3) TOJIBKO PSIIOM PaCIIOIOAKEHHBIE C BBOJIOM IOKAPHBIE KPaHbI

4) nmoxapHble KpaHbl paCIOJIOKEHHBIE B MOJIBAILHOM 3TAXKE

5) OmmxadIui oKapHBIM KpaH OT BBOJIA B 3/IaHUE

6) mr000H ToKapPHBIM KpaH B MIOMEILICHUH

3. Kakoro aunameTtpa ciaeayer NpuMEHSTh MOKapHbIE KPaHbI JJIs TIOJTyUYEeHHUS
MOKAPHBIX CTPYH C PacxooM BOJIbI 110 4 11/c?

1)50 mMm

2) 65 mm

3) 30 Mmm

4) 25 Mmm

5) 15 Mmm

6) 85 Mm

4. ]1a u Oosiee BBOZA B 3/1aHUE CIEIYET MIPEelyCMaTpUBaTh

1) ans 3paHMi, 000PYAOBAHHBIX CIIPUHKIIEPHBIMU U APEHUYEPHBIMU CUCTEMAMHU
HE3aBUCUMO OT KOJIMYECTBA Y3JIOB YIPABIICHHUS

2) i 31aHui, 000PYJOBaHHBIX CIIPUHKJIEPHBIMU U APEHUYEPHBIMU CUCTEMaMHU
IIpU YKCIIE Y3JI0B yIIpaBieHus 0oJiee Tpex

3) ;uist 3MaHM, B KOTOPBIX YCTAHOBIIEHO O0jiee 12 moskapHBIX KPaHOB

4) nns 3naHUi, 000PYJOBAaHHBIX CIIPUHKJIEPHBIMU U APEHYEPHBIMH CUCTEMAMHU
IIPU YKCTIE Y3JIOB YIpaBJICHUs Oosee IByX

5) st 3AaHMI, B KOTOPBIX YCTAHOBJIEHO MeHee 12 moKapHbIX KpaHOB

6) [UIsl 34aHUI, B KOTOPBIX YCTaHOBIIEHO O0see 30 mokapHbIX KPaHOB

5. C KakuM BOJIOTIPOBOJIOM Ha MPOMBIIIICHHBIX TPEANPUATHAIX OOBITHO
O0OBEIUHSIOT MPOTUBOIIOXKAPHBIN BOAOIPOBO/I?

1) ¢ npou3BOACTBEHHBIM

2) C XO34MCTBEHHBIM

3) 0OBIYHO YCTPaMBAIOT CAMOCTOSITENIbHBIN TIPOTUBOIOKAPHBIN BOIOTIPOBO/T
4) ¢ X0351CTBEHHO-TIPOU3BOACTBEHHBIM

5) ¢ IpOJI0BOJILCTBEHHBIM

6) ¢ JKeIe3HOI0POKHBIM

Tembl 10KJI210B, pedepaToB
1. OcoOeHHOCTH TPOTUBOIOXKAPHOTO BOJOCHAOKEHUSI B 3[aHUSAX TOBBIIICHHOM

TaXHOCTU. MeToauka pacuera guadparm.
2. Pacxozpl BOABI HAa NTOKAapOTYILIEHHSI B TEATpaXx.



Tema 15. O0ciieqoBanue cucTeM NMPOTHBOIOKAPHOI0 BOJXOCHAOKEHUS
3apaum

1. OmnpepenuTh BOJOOTIAYy U3 YETHIPEX THUAPAHTOB, YCTAHOBJIEHHBIX Ha
pacrpeaeanuTeIbHON TUHUY PU OJTHOCTOPOHHEM U IByCTOPOHHEM nuTanuu. Harmop
B MaructpajibHoil juHuu 40 M, nuametrp pacupeaeauTeabHor JuHuu 200 MM.
TpyObsl HeHOBBIE 4UyryHHbIe. OTOOpP BOJBI OCYHIECTBISIETCS IO JIBYM pyKaBam
nuamerpoM 66 MM. Pacxo/1 BOJibl Ha X03CTBEHHO-IUTHEBBIC 1I€TTM HE YUUTHIBATD.
WcxoiHbIe TaHHbIE 33/1a4d IPUBEICHBI B TAOJIHIIC

Howmep 0 1 2 3 4 5 6 7 8 9
BapUaHTa
Huamerp | 100 | 125 | 150 [200 |250 |300 |350 |[300 |250 |200
TpyO, MM
Hamop, m | 10 20 30 40 50 60 50 40 30 20

50m 100m 100m 100m 50m
2. Omnpenenars BOAOOTAAYY CETH W3 OJHOIO THAPAHTA, YCTAHOBIECHHOIO Ha
pacrpenenuTenbHon JuHUM auametpoM 200 MM mpu Hamopax B MarucCTpajbHOM
auauun 20, 30, 40 m. CpaBHUTH 3HAYEHUS BOJOOTIAYU MPU OJHOCTOPOHHEM H
JBYCTOPOHHEM  MUTaHWU. TpyObl  HEHOBbIE  4yryHHble. OTOOp  BOABI

OCYILECTBIISIETCS IO JBYM PYKaBOM JAMAMETPOM 77 MM C MCIOJIb30BAHUEM MSTKUX
pyKaBoB. Pacxo/ Ha X0351iICTBEHHO-NIUTHEBBIC LIEJIN HE YUUTHIBATb.

100m 100m
I

®

3. OnpenensTh BO0OTAaYY ceTU. TpyObl HE HOBBIE CTalbHBIC, TUaMeTpoM 200 MM.
[Tutanue Bcex TpexX y4acTKoB ogHOcTOpoHHee: Hy =20 M, Hyp =30 M, Hy3 =20 M.
OT60p BOJBI OCYIIECTBIISETCS 1O IBYM pyKaMu 66 MM C UCTIOIh30BAHUEM MSTKUX
pykaBoB- Pacxo/ Ha XO351ICTBEHHO-TTUTHEBBIC 1IEJIU HE YUUTHIBATb.
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4. Ilpm ompeneneHUM BOJOOTAAYM YYacTKa HApyKHOW BOJONPOBOJHOM CETH,
00CIIy)KMBAIOLIEH KUIIOE 37aHME BBICOTOM 14 dtaxkeidr m obbémom 30-10° w3
ucrnoas3oBanu 4 ctoa PC-70 ¢ Hacagkamu 19 MM, BKIIFOUEHHBIE TaKUM 00pa3oM,
YTO JaBJICHHE Ha BCEX CTBOJIaX OBLIO OJMHAKOBBIM. [lokazanue maHOMeTpa,
YCTaHOBJIEHHOTO Ha cTBOJE-BogoMepe P = 30-10° I1a. Kakoii moy4mnu pacxo npu
ucnbiTannn? Crenarh 3aKIOYEHHE O COOTBETCTBUM — pacxoja  BOJBI Ha
MOXKapOTYIIEHWE HOPMATUBHBIM TpeOoBaHUsM. [IpeioKuTh cxeMy rmojgadu BOJIbl K
CTOJIaM OT aBTOHAcocA.

5. Ilpm ompegenenuu BOJOOTAAYM BOJONPOBOJHOM CE€TH BOAAa IOJABajach
aBTOHACOCOM I10 JIByM MarucCTpajibHbIM JUHUSIM dM = 77MM (B KaXJI0l JIUHUU
MPOJIOKEHO MO OJHOMY pyKaBy MJnHOU 20 M) K YEThIpEM CTBOJIAM C JHaMeTpaMu
HacagkoB dH = 19mMm. Pa3HOCTB BBICOT pacronoxeHus cTBOJIOB U Hacoca AZ = 0.
KonnuectBo pykaBoB B Kaxjoul paboueil iuHuu n = 1, a quamerp dp = =66MM.
PykaBa ucrnons3oBanuch JlaTeKCUpoBaHHbIE. CaenaTh 3aKIOYEHHE O BOJOOTAAYE
CETH, €CJIM MAaHOBAKyyMMETp Noka3biBai PM.B = 0,5 at™M, a MaHOMeTp PM. = 7 aTM.

KoHTpoJibHBIE BONIPOCHI

1. [losicauTe MeTOIMKY 00CIEI0BaHMS HAPy>KHBIX POTHUBOMOKAPHBIX BOJOMPOBO/IOB.
2. [osicHuTe METOJMKY 00CIIeIOBaHHS BHYTPEHHHUX POTUBOMOKAPHBIX BOAOIPOBO/IOB.
3. Uro Takoe BogooTHayda?
4. Kakue nonymieHrs IpUHUMAIOTCS ITPU aHAIUTUYECKOM OIPEIEIIEHUH BOIOOTAAYH?
5. Kax ornpenienuts BOIOOTAAYY paCUETHBIM ITyTEM?
6. Kak mpakTuuecku onpenenuTh BOJI0OTAa4y BHYTPEHHUX BOJIOIIPOBOJIOB?
7. Kak nmpakTi4ecKu OnpeAeanuTb BOIOOTAAYY HApYKHBIX BOJIOIPOBOIOB?

Tembl 10KI210B, pepepaToB

1. AHanu3 COCTOSIHUN MTPOTUBOIOKAPHOTO BOJIOCHAOKEHUS HA O0BEKTaX.



2. AHamu3 HOPMATHBHO-TIPABOBOM ©0a3pl B 00JIACTH  TPOTHUBOIOKAPHOTO
BOJIOCHA0XKEHHUS.

Tema 16. IxcnepTHU3a NPOEKTHBIX MATEPHAJIOB

3agaun

1. [Tpu paccMoTpeHNU MPOEKTa BHYTPEHHETO MPOTHBOIIOKAPHOTO BOIOCHAOKCHHS
IIPOU3BOJACTBEHHOTO 3AaHUs Il CTEIIEHN OrHECTOMKOCTH, KAaTETOPHH I10 MOMXKAPHOU
omacHOoCTH B, o0bemMoMm 3-10°s°, C paccTaHOBKOW MOKapHBIX KpPaHOB Kak Ha
pUCYHKE 2, OBLIO BBISBIICHO, YTO JIAHHBIC IOXKApHBIE KPaHBI HE OOCCICYMBAIOT
TpeOyeMyI0 3alllUTy, TaK KaK 4YacTh IUIOMIAAW IPOU3BOJACTBEHHOIO 3/IaHUS
3aIUIIASTCS TOJBKO OJHUM CTBOJIOM. B WeM mpuunHa cO3JaBIICHCS CUTyalluu U
YTO MOKHO TIPEAIPHUHSATD JIJIS1 BHITIOJTHEHUS TPEOYyEMBbIX YCIOBUN OPOIICHUS ?

44u
i i
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- o

48u

Zdu

2. IInaH BepxHEro 3Ta)xa rOCTUHHUIIBI C Pa3MELICHUEM MOXKAPHBIX KPAHOB MOKA3aH
Ha pUCYHKe K 3amaude 9.5. Beicora sTaxka 3m, a o0mias BbICOTa TOCTUHUIEI 60 M.
O6bem 3manus  72-10°»°. loctuHMila 00OpyJOBaHA CIENUATBLHBIM 30HHBIM
MPOTUBONOKAPHBIM  BOJOMPOBOJIOM CO CHAapPEHHBIMU MOXAPHBIMU KpaHaMu
auaMmeTpoM 65Mm, pykaBamu 66 mm u ctBosiamu PC-70 ¢ Hacagkamu nuametpom 19
MM.

OnpenenuTh HAMOP M pacxoi BOJABI U3 MOKAPHOTO KpaHa, a TAKXKE pacxojl
BOJIbI HA BHYTPEHHEE MOKAPOTYIICHUE.

80m

10m

3 .IlpousBecTu pa3MeIlleHHE TOKAPHBIX KPAHOB B MPOU3BOACTBEHHOM MOMEIICHUN
C pazMepamu B Ij1aHe 36 x72M H BeicoTOoM 6M. 31anue Il cTeneHn orHecToMKoCTH,
KaTeTOPUH T0 TIOKApHOM onacHOCTH B 1 o0beMom 60-10° 4’ .



KOHTpOJIbHLIe TECTbI

1. VYkaxuTe TNepBUYHBIE CPEACTBA IMOXKAPOTYIICHUS, KOTOPBIMHU CIEIYET
o0ecrneunBaTh MECTa MPOBEICHUS OTHEBBIX PabOT

1) Oruerymurens

2) Sluuk ¢ meckoM U JT0naToi

3) Mertia

4) Komma

5) Beapo ¢ Bomoit

2. YKaxuTe NpuHUMaeMoe BpeMsi pabOThI MOKAPHBIX KPAaHOB
1) 1 gac

2) 2 gaca

3)3 gaca

4) 20 MUHYT

5) 1,5 gaca

6) 10 MuHyT

3. IIpu o6cnenoBaHMM BHYTPEHHETO TPOTHUBOIIOKAPHOTO BOJAONPOBOIA
WCIIBITAHUSIM Ha BOJIOOT/Iauy MOJABEPTAIOT

1) Bce mokapHbIe KpaHbl, HAXOASAIIUECS B TOMEIIICHUU

2) TOJIBKO «JTUKTYIOIIUEY, T.€. HauboJiee BEICOKOPACIIONIOKEHHBIE WM HauboJiee
yAQJIEHHBIE OT BOJIONUTATEIIS IMOKAPHBIE KPAHbI

3) TOJIBKO PSIZIOM PACIIOJIOKEHHBIE C BBOJIOM MOKapHBIE KPAHBI

4) nokapHbIE KpaHbl PACIOJIOKEHHBIE B OJIBAJIBHOM 3TaXE

5) GmkalIuii OKapHBIN KpaH OT BBOJIA B 3/1aHUE

6) 11000 MOoKAPHBIN KPaH B TOMEIICHUH

4. Kakoro nquamerpa ciiefyeT NPUMEHSTh MOXapHbIe KPaHbI JIs1 OJTYYeHUS
MOKAPHBIX CTPYH C Pacxoi0oM BOJIbI 110 4 1/c?

1)50 mMm

2) 65 mm

3) 30 Mm

4) 25 mm

5) 15 Mmm

6) 85 Mm

Tembl 10KJ1210B U pedepaToB

I. Meroauka pacCMOTpPEHHsI MPOEKTOB HAPYKHBIX MPOTHUBOIIOKAPHBIX
BOZOIIPOBOOB.
2.. Meroauka paccMOTpEHUSI MPOEKTOB BHYTPEHHUX MPOTUBOIOKAPHBIX
BOZOIIPOBOOB.



4.4 KOHTPOJIb OCTATOYHBIX 3HAHUM



IIepeyens TecTOBBIX 3aaHNH 110 AUcHUILINHEe «[IpoTMBONOKApHOE
BO/J0CHA0KEHUE)

1. Kak n3mensiercs: BA3KOCTh ra30B IPH YBEITUYEHUH TEMIEPATYPbI
1) yBenuuuBaeTcs

2) yMeHbLIaeTcs

3)ocTaeTcs HEM3MEHHOM

4) uMeeT MUHUMYM

5) o cunHycouje

6) UMeeT MaKCUMYyM

2. B ypaBHeHun bepHyiu cnaraeMoe CKOPOCTHOTO Haropa ¢ 3HEPTeTHUYECKON
TOYKH 3pEHUsI 0003HAYALT:

1) ynenbHasi moTeHIIMANIbHAS SHEPTUS TaBJICHUS

2) ynenbHas KHHETUYECKas SHEPrust

3) yaenbHasi MOTEHUMAIbHAS SHEPTHS TTOJ0KEHUS

4) nonHas 3Heprus

5) noJsiHas MOTEHUMAIbHAS YHEPTUS

6) HET MPaBUJILHOTO OTBETA

3. Kpurepuii, XxapakTepr3yIOIIN OTHOIIEHUE NHEPIIMOHHBIX CUJI K CUJIaM TPEHHUS B
MOTI0OHBIX TTOTOKAX

1) Pelinonbiaca

2) ®pyna

3) ®ypbe

4) Diinepa

5) llpannarns

6) Hyccenbra

4. IIpu Re= 1250 pexxuM IBUKECHUS KUJKOCTH
1) kKaBUTAMOHHBIN

2) TypOyJIeHTHBIN

3) nepexoaHbIH



4) TaMUHAPHBIN
5) kBa3uTypOyJICHTHBIN
6) cTamoHapHbIN

5. Ha ckonpko obsiacTedl TpeHUs NEIUTCS JaMUHAPHBIA PEKUM JIBHXKEHHS TPH
onpeaeneHnr k03P PUIMeHTa THAPABINIECKOTO TPCHHS?

1) Ha onHy

2) Ha Be

3) Ha TpH

4) Ha 4eThIpe

5) Ha MATh

6) Ha IIeCTh

6. Kakoii mpu6op UCHOIB3YIOT AJIsl SKCIEPUMEHTAIBHOIO ONPEACIECHUS BA3KOCTU
KUIKOCTU?

1) TaxomeTp

2) MaHOMETDP

3) BakyyMMeTp

4) 6apoMeTp

5) muddepeHunanbHbIil MAHOMETP

6) BUCKO3UMETD

7. Kakoit OykBoii rpedeckoro andaButa o0o03HA4YaeTcss KoOdIPPUIUEHT
TUHAMHUYECKOU BI3KOCTHU

1)y

2) ¢

3 A

4) n

51
6)1

8. B popmyre mist onipeienieHrst CKOpOCTH HCTEUSHUS KUIKOCTH Yepe3 OTBEPCTHE
OykBOH L 0003HaYaeTCs

1) koadPuIeHT CKOPOCTH

2) koa(ppunmeHT pacxoaa

3) koahpurmeHT cxxarus

4) k03P hUIMEHT UCTECUCHUS

5) K03 HUIUEHT THAPABIHICCKOTO TPESHUS

6) koadurmenT nuddy3un

9. YKaxXuTe CIUHUIIBI H3MEPCHHUS 00BEMHOT0 Pacxoa
1) H/(c'Mm?)

2)IIa-c

3) kr/(M-c)

4) kr-c/m?



5) M/c
6) Ila

10. OTHOLIEHKE MJIOMIAU CKATOrO CEYEHUsS CTPYH K IUIOMIAIA OTBEPCTHS
Ha3bIBACTCS

1) xoapdurmentom auddysuu

2) k03 HUIIMEHTOM CKOPOCTH

3) ko3¢ durreHToM pacxosia

4) k03 PUITUEHTOM CXKATHS

5) k03¢ HUITMEHTOM COTIPOTUBIICHUS

6) K03 (HUITMEHTOM MECTHBIX TIOTEPh

11. OgHoM UX NPUYMH BOBHUKHOBEHUS THAPOYIapa SBIISETCA:
1) MeasieHHOE 3aKPBITHE 3a/IBHKKH

2) pe3Kkoe 3aKpBITHE PETYIUPYIOLIETO OpraHa TpyooIpoBoaa
3) yMeHbIIIEHHE pacXxoja BOJbI B TpyOe

4) ramenue TypOyJIEHTHBIX MyJIbCAIMI B TOTOKE KUAKOCTU
5) koppo3ust TpyOonpoBoIa

6) yMEHBIIECHHE CKOPOCTH JABMKEHUS

12. ManomeTp nokasbiBaeT nasienue 0,15 MIla. YUemy paBHO MoOJIHOE aOCOIIOTHOE
JaBJICHUE, €CJIA JJaBJICHUE aTMOC(EPHOro BO3ayXa cocTaBiseT 760 MM.pT.CT.

1) 0,15 MIla

2) 5 MIla

3) 0,25 MIIa

4) 1,25 Mlla

5) 25 MIla

6) 0,005 MIIa

13. Kakoil u3 kpuTepueB THIPOIUHAMUYECKOTO MOJ00US XapaKTepu3yeT
HECTAallMOHAPHBIN XapaKTep JBUKEHUS KUIKOCTH

1) Peitnonbaca

2) ®pyna

3) @ypbe

4) I'oMOXpOHHOCTH

5) llpannarns

6) Hyccenbra

14. TIpu Re > 25000 pexxuM ABUKEHUS KUIKOCTH
1) namuHapHBIMA

2) nepexoHbIHI

3) TypOyeHTHBIN

4) KaBUTAIMOHHBIN

5) kBa3uTypOyJIEHTHBIN

6) cTallMOHAPHBIN



15. K kakoMy pexuMy ABMXKEHHUS KUAKOCTH OTHOCUTCSI aBTOMOJENIbHAs 00J1acTh
TpEeHUS

1) TypOyneHTHBII

2) naMUHapHBINA

3) kBa3uTypOyJICHTHBIN

4) crauroOHapHBIN

5) KBa3WJIaMUHAPHBIN

6) HET MPaBUJIBLHOIO OTBETA

16. K kakoMy pexXuMy JABUKEHUS KUIAKOCTH OTHOCUTCS OOJIACTh TpEeHUs
«TUJPABIMYECKH TaJKUE TPYObD)

1) TypOyneHTHBIN

2) nTaMUHAPHBIH

3) kBa3uTypOyJIECHTHBIN

4) cTarmoHapHBIM

5) KBa3UJIaMUHAPHBIN

6) HET NMPaBUJILHOTO OTBETA

17. Hacankom Ha3bIBaeTCs MPUCOETMHEHHAS K OTBEPCTUIO B CTEHKE TPyOa,
1) nMHAa KOTOPOW paBHA SKBUBAJIEHTHOMY AUAMETPY

2) nuHa koTopoit coctaisier 100-220 mm

3) ;uHa KOoTOpoi He mpeBbimaet 200 MM

4) nnuHA KOTOPOM cocTaBisieT 3 nuaMerpa

5) nyiMHa KOTOpO# cocTaBisieT 4 quaMeTpa

6) B KOTOpPOH MECTHBIE MOTEPH MPE0OIaat0T HAJl TOTEPSMH T10 JJIUNHE

18. M3menenne GopMbl MOMEPEUHOTO CEUEHUS CTPYH MPU UCTECUEHUH €€ B
atMoc(epy Ha3bIBaeTCs

1) kaBuTanuen

2) KOpperupoBaHUEM

3) unBepcuen

4) nonumopdueit

5) nucnepcueit

6) UHTEpIOSAIUEH

19. CTBOJIBI ¢ HACAJKAMK KAaKUX JUAMETPOB OTHOCSTCS K JTAQETHBIM
1) menee 20 MM

2) 6onee 25 MM

3) 22 mm

4) He 6onee 22 MM

5) 13 mm

6) 16 u 19 Mmm

20. Pe3koe noBbIlLIEHUE JaBIEHUS, BO3HUKAIOLIEE B TPYOOPOBOE MPU BHE3AITHOM
TOPMOXEHUU paboveil >KUJIKOCTH:



1) rugpaBIryECKUM HAIOPOM

2) ruApaBIAYECKUM MPBLKKOM

3) ruApaBINYECKUM CKa4KOM

4) ruapaBIMYECKUM TAPAHOM

5) ruApaBINYECKUM COITPOTHUBIIEHUEM
6) TUIPaBINYECKUM yIAPOM

21. B ypaBHeHnuu bepHyiuim ciiaraeMoe reoMeTpruieckoro Harmopa ¢
HHEPreTUYECKON TOUKH 3peHHs] 0003HAYaeT:

1) ynenbHas noTeHIMaNbHAs YHEPTUs AaBICHUS

2) yzaenbHasi KHHETUYECKast SHEPTHsl

3) ynenbHas NOTEHIMAIbHAS YHEPTUS MOJIOKEHUS

4) nosHas SHEPTUs

5) noJsiHas MOTEHUMAIbHAs YHEPTUS

6) HET MPaBUJILHOTO OTBETA

22. B ypaBHeHun bepHyin cnaraeéMoe CKOPOCTHOTO Hamopa HWMEET €IUHUILY
VU3MEPECHUS:

1)H

2) m/c

3) m/c?

4) m*/c

S)m

6) M.

23. ApeomeTp- 3TO IPUOOP JIJIsi UBMEPEHUS
1) BA3KOCTH KUIKOCTH

2) naBieHUs

3) yenbHOM YyIIPYTrOCTH )KUIKOCT

4) TeTUTOTPOBOAHOCTH KUIKOCTH;

5) MIOTHOCTH KUJIKOCTH

6) TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH

24. Kak u3MeHHUTCS Harmop HUEHTPOOEKHOT0 HAacoca, €CIU YMCII0 000pOTOB paboyero
KOJIECa YBEJINYMUTH B J1Ba pa3a’

1) yBenuuutcs B 4 paza

2) yMEHBIIUTCS B 2 pa3a

3) yBenuuutcs B 8 pas

4) ymensmuTca B 4 paza

5) yBenuuures B 16 pa3

6) ymeHbIIHTCS B 2,5 pasza

25. B kakux cly4yasgx yCTpamBaeTCsi BHYTPEHHHUM BOJOINPOBOJ C TMOXKAPHBIM
HACOCOM-ITOBBICUTEJIEM?
1) xorma Hamop B Hapy>KHOM BOJIONIPOBOJE BCErja JOCTATOYEH MJIsl TO0Jauu



HEOOXOJMMOro KOJMYECTBA BOJABl K Hauboilee yAAJIEHHBIM M  BBICOKO
pPacnoJIOKEHHBIM XO35MCTBEHHBIM KpaHaM B OOBIYHOE BpeMsi pabOThl BOJOBOJAA U
JUISL CO3JIaHMSI PACUETHBIX MOXKAPHBIX CTPYH W3 HamOoJee yAaJCHHBIX U BBICOKO
PacoJIOKEHHBIX MOKAPHBIX KPAHOB IIPH padOTe BOJOBO/Ia BO BpEMS MOKapa

2) Korja rapaHTHPOBAaHHBIA Halop B HAapy)KHOM CETH MEHbIIE, YeM Harop,
HEOOXOUMBIN JJIs1 pabOTHI MOKAPHBIX KPAHOB, HO OOJIbIIIE HATIOPa, HEOOXOIUMOTO
JUTISL HOPMaJIbHOM pabO0ThI XO3IMCTBEHHBIX TPHOOPOB

3) nOpu TOCTOSIHHOM HEJOCTaTKe Hamopa B HapyXKHOW CEeTH, Korua
rapaHTUPOBAHHBIA HAloOp MEHbIIE TpeOyeMoro Hamopa Ui XO03iHCTBEHHBIX
puOOPOB U MOKAPHBIX KPAaHOB

4) xorja rapaHTHUPOBAaHHBIM Halop B HapyXHOW ceTu OOJblIe, YeM Harop,
HEOOXOUMBIN /17151 paOO0ThI MOKAaPHBIX KPAaHOB, HO MEHBIIIE HAllopa, HEOOXOIMMOTO
JUIsL HOpPMaJIbHOU paOOThI X034 CTBEHHBIX TPUOOPOB

5) mnpu TOCTOSSHHOM HEJOCTAaTKe Harmopa BO BHYTPEHHEH CeTH, Koraa
rapaHTHUPOBAaHHBIN HAMoOp MeEHbIIE TpeOyeMoro Hamopa Uid XO3SIHCTBEHHBIX
pUOOPOB U MOMKAPHBIX KPAHOB.

6) Korja rapaHTUPOBAaHHBIA HAmoOp B HapyXHOW ceTu OoJibllle, YeM Harop,
HEO0OXOIUMBIN 151 pabOThI MOXKAPHBIX KPAHOB, HO MEHBIIIE HANlOpa, HEOOXOAUMOTO
JUTSL HOpMaJIbHOM pabO0ThI XO3IMCTBEHHBIX TPHOOPOB

26. O06BEM KHUJIKOCTH, TIEPEMEIIAeMON HACOCOM 3a €IMHUILY BPEMEHHU,
HA3bIBACTCS:

1) momaueit Hacoca

2) oobvemuniM KIIJ[ Hacoca

3) pacxojioM

4) MOIIIHOCTBIO HAacOCa

5) uucinom 060POTOB Hacoca

27. B Kakux ciy4asix UCIOJIb3yeTCs oclieJoBaTeNbHas padoTa HACOCOB?
1) xorma TpeOyeTcsl yBeIMUUTh MOJaqy

2) Korja Harmop, pa3BUBAa€MbIi OJTHUM HACOCOM, HEJIOCTATOYEH

3) mpu noaayve Bojbl Ha JadEeTHBIE CTBOJIBI

4) korga TpeOyercs yBEITUYUTh HAop

5) Korja Harmop, pa3BUBaE€MbIid OJTHUM HACOCOM, I0CTaTOYECH

28. B ciydasx, korja rnojada 0JJHOTO HacOca MEHbIIE pacxojia BObl, TpPeOyeMoro
10 YCJIOBHSIM TIOKapa, MPUMEHSIETCS

1) mapatensHast paboTa aBTOHACOCOB

2) mocnenoBareabHas paboTa aBTOHACOCOB

3) aubo mapasnenbHas, Tu00 nocieaoBaresibHas paboTa aBTOHACOCOB

4) mapasienbHas U MocyeoBaTeabHas padoTa HaCOCOB

5) cnoxHasi paboTa HAaCOCOB B MEPEKAUKY

29. Ilpu nepekayke BOJbI Ha OOJIBIINE PACCTOSHUS CIEIyeT UCIONb30BaTh
1) nmapannenbHas paboTa aBTOHACOCOB



2) mocnenoBaTenbHast paboTa aBTOHACOCOB

3) mubo mapasenpHas, 0o mocieaoBareabHas paboTa aBTOHACOCOB
4) mapainenbHas U nocliejoBaresibHas paboTa HacOCOB

5) cnoxkHasi paboTa HACOCOB

6) paboTa HaCOCOB B MEPEKAUKY

30. Ha ckosbKO KaTeropuii moApa3iesitoTCs CUCTEMbI BOJIOCHA0KECHHUS 110 CTETICHU
00ECTICYeHHOCTH T0/1a4H BOJIBI (IO HAJEKHOCTH JICHCTBU)

1) Ha 4 kaTeropuu

2) Ha 2 KaTeropuu

3) Ha 3 kaTeropuu

4) Ha 5 KaTeropuit

5) Ha 7 kaTeropuii

6) Ha 6 KaTeropuii

31. K kakoil kaTeropu Mo CTENEHU OOECIEUCHHOCTH MOAa4d BOJbI CIIEIYET
OTHOCUTh OOBEIMHEHHBIE  XO3SUCTBEHHO-TIUTHEBBIE U  MPOU3BOJCTBECHHBIC
BOJIOIIPOBO/IbI HACEJICHHBIX MTYHKTOB MPU YUCJTIE KUTEIEH MEHEE 5 ThIC. UEJIOBEK

1) I kaTeropuun

2) Il kaTeropuu

3) III kateropun

4) 1V kareropuu

5) VII kareropuu

6) X KaTeropuu

32. T'maposneBaTOPHBIE CUCTEMBI MO3BOJISIOT 3a0MPaTh BOY C TTyOHH:
1) e 6osiee 10 m

2) 1o 20 m

3) no 40 m

4) He 6onee 8 M

5) 10 30 m

6) 1o 45 M

33. PazneneHue BOJONPOBOJHOW CETH HA PEMOHTHBIE YYAaCTKH JIOJIKHO
o0ecneunBaTh MPH BBHIKIIOYEHUH OJHOTO U3 yYAaCTKOB OTKIIIOUEHHUE

1) He Gomnee 2 MOKapHBIX TUAPAHTOB

2) He OoJiee 5 MOoXKAPHBIX THIPAHTOB

3) He 6onee 10 mokapHBIX THAPAHTOB

4) ue Oosiee 3 MOXKAPHBIX THIPAHTOB

5) He 6onee 7 MoKapHBIX TUAPAHTOB

6) He O6onee 12 mokapHBIX THAPAHTOB

34. Kakoro nuamerpa CIeAyeT NMPUMEHSTh IMOYKAPHBIE KpaHbl ISl MOJYyYECHHS
MOKAPHBIX CTPYH C PacxoioM BOJIbI 110 4 11/c?
1)50 mm



2) 65 mm
3) 30 Mmm
4) 25 mm
5) 15 Mmm
6) 85 Mm

35. JIa u Gosiee BBOJa B 31aHKE CIEIYET MPeIyCcMaTpuBaTh

1) ans 3naHuil, 000PYJOBaHHBIX CIIPUHKJIEPHBIMU U IPEHUYEPHBIMU CUCTEMAMHU
HE3aBUCUMO OT KOJIMYECTBA Y3JIOB YIPABIICHHUS

2) niis 30aHU, 000PYJOBAHHBIX CIIPUHKJIEPHBIMU U IPEHUYEPHBIMU CUCTEMAMHU
IIPU YHCIIE Y3JIOB yIIpaBieHUs 0oJiee Tpex

3) ans 30aHU, B KOTOPBIX YCTaHOBJIEHO Oosiee 12 mokapHbIX KpaHOB

4) nnst 3naHui, 000pyIOBaHHBIX CIIPUHKIIEPHBIMU U JPEHYEPHBIMH CUCTEMaMU
IIPY YHCJIE Y3JIOB YIIpaBieHMs 0oJiee ABYX

5) 1uist 3AaHMI, B KOTOPBIX YCTAHOBJIEHO MeHee 12 moKapHbIX KpaHOB

6) [UIs 34aHUI, B KOTOPBIX YCTaHOBIIEHO O0see 30 mokapHbIX KPaHOB

36. C kakuM BOAOMPOBOJAOM Ha MIPOMBIIUICHHBIX MPEAIPUITHIX 0OBIYHO
O0OBEIUHSIOT MPOTUBOIIOXKAPHBIN BOAOIIPOBOI?

1) ¢ npou3BOACTBEHHBIM

2) ¢ X035UCTBEHHBIM

3) 0OBIYHO YCTpaMBaIOT CAMOCTOSITENIbHBIN IPOTUBOIOKAPHBII BOIOIIPOBO/T
4) ¢ X03541UCTBEHHO-TPOU3BOICTBEHHBIM

5) ¢ IpO1I0BOJILCTBEHHBIM

6) ¢ JKEeNe3HOJ0POKHBIM

37. Yucno cTpy 1 MUHUMAJIBHBIA PACcXOJl BOJBI HA OJHY CTPYIO Ha BHYTPECHHEE
MOXapPOTYIIEHHE B MPOU3BOJCTBEHHBIX 3/IaHUSAX BBICOTOW A0 50 M NMPUHHUMAIOT B

3aBUCUMOCTH OT:
1) oObema 3manuii
2) CTENeHU OTHECTOMKOCTH U 00beMa 31aHui

3) cTeneHn OrHeCTOMKOCTH, KATErOPUH O MOXKApPHOW OMACHOCTH U 00beMa 31aHHI

4) oObema 37aHUI ¥ KaTErOpuu 1o MOXKapHOW OMacHOCTH
5) cTeneHn OrHECTOMKOCTH M 00beMa 3/IaHUM, BEICOTHI 3JTaHUS
6) CTEIIEHN OTHECTOMKOCTH, KaTETOPUH T10 TOKAPHOK ONACHOCTH

38. Cuctembl BHYTPEHHHX BOJOMPOBOJIOB XOJIOJHOM BOJBI CIEAYET NMPUHUMATh

TYNUKOBBIMU

1) npu yucne noxxkapHsIX KpaHoB J10 20

2) npu 4Kciie TOKAPHBIX KPAaHOB B MOMEIEHUH 10 24
3)rpu dKciie NoKapHbIX KpaHoB 70 10

4) ecnu IOITyCKaeTCs TIepePhIB B MOja4e BOABI U MPU YUCTIE TTOKAPHBIX KPAHOB J10

24
5) npu yKcie NoKapHbIX KPAHOB B IMOMENIEHUH /10 36



39. Ilpu 0O6beIMHEHHOM MPOTUBOIMOKAPHOM BOJIOIPOBOJIE HACEIEHHOI'O MTYHKTA C
yuciaoM xutTened g0 10 TeiC. YeNOBEK M MPOMBILUIEHHOTO MPEANPUITHS C
IUJIOIIAABI0 TeppuTOopuH 10 150 ra, pacnojgoK€HHOIO0 BHE HACEJIEHHOI'O IYHKTA,
pacyeTHOE KOJIMYECTBO OJHOBPEMEHHBIX IMOKAPOB JTOJKHO IPUHUMATHCS

1) oquu noxap (Ha NPEeaNPUATHH WIM B HACEJICHHOM MTYHKTE M0 HAaUOOJIbIIEMY
pacxo1y BOJIbI)

2) nBa noxkapa (0JIMH Ha MPEANPUATHH U OJIMH B HACEJICHHOM ITyHKTE)

3) nBa nmoskapa (J1Ba Ha MPEAIPUATHHI WM JBA B HACEJICHHOM ITYHKTE 110
HauOOJIBIIEMY PACXOIY)

4) OJIUH TOXKap

5) nBa moxkapa

6) Ba moskapa (71Ba Ha PEINPHUATUN U JBA B HACEJICHHOM ITYHKTE) HauOOJbIlIEMY
pacxojy)

40. Kakyro posib BBIIOJHSIOT pe3€pByaphl YACTON BOJBI?
1) posb perynupyronmx eMKOCTe!

2) poJib 3aMacHbIX EMKOCTEN

3) posb pEryNHUPYIOIINX U 3allaCHBIX EMKOCTEN

4) poJib aBapUHBIX EMKOCTEM

5) posib aBapUHHBIX U PETYIUPYIOUIUX EMKOCTEH

6) posib aBapUIHBIX U 3allaCHBIX EMKOCTEH

41. Kak Ha3bpIBaeTCS HACOCHAsl CTAHIIMS, IIpeAHA3HAYCHHAsS IS MOJa4Yd BOJIBI U3
pEe3epBYyapoOB UYKHCTOM BOJLI Yepe3 BOJOBOJALI W BOJOMPOBOJHYK CETh K
noTpeouTeNsim?

1) noBbICHTENIbHAS HACOCHAS CTAHLIMS

2) HacocHas ctaHius [ moarema

3) macocHas ctannus Il mogrema

4) MUPKYIAIUOHHAS HACOCHAS CTAHITUS

5) 06opoTHast HACOCHasi CTAHIIUS

6) sacocHas ctannus [l mogrema

42. IloxapHble TUPAHTHI CIECIYET PAcloiaratb OT CTEH 3aHUSL:
1) ne 6mmke 3 M

2) He Omke S M

3) He Ommxke 1,5 M

4) ne ommwke 7 M

5) He Ommxe 2,5 M

6) He Ommxke 3,5 M

43. IloxxapHbIe THIPAHTHI KAKOTO UCIIOJTHEHHSI HAanOO0JIee paclipoCTpaHEHBI B
HaIllleil cTpane?

1) HazemHbIE

2) moJ3eMHbIe

3) Moa3eMHO-Ha3eMHbBIC



4) moJynoa3eMHbIe
5) ruIpaHT-KOJIOHKA
6) MoJyHa3eMHbIC

44. Ha xakoi BBICOTE HaJ IOJIOM IOMEIICHUS YCTAHABIMBAIOTCS BHYTPEHHHUE
NOKAPHBIE KpaHbI?

I)1,5m

2) 2 m£0,15

3) 1,35+0,15 m

4 1,7m

5)2,5m

6) 1,55 m

45. Yto BrIIIOYAET B ce0s1 001IMI 00bEeM pe3epByapa UYUCTOU BOJIbI?

1) TOJIBKO HEMMPUKOCHOBEHHBIN IPOTHUBOIIOKAPHBINA 00BEM BOABI

2) peryJIupyromui 1 HEMPUKOCHOBEHHBIN MPOTUBOMOKAPHBINA 00bEM BOJIbI
3) TOJIBKO PEryIupyomuii 00beM BOIbI

4) perynupyroImuid U aBapuiiHbI 00BEM BOJBI

5) HENTPUKOCHOBEHHBIN MPOTUBOMOXKAPHBIA U aBAPUNHBIN 00BEM BOJIBI

6) TOJIBKO aBapUHBINA 00BEM BOABI

46. YKaxxuTe MpOTUBOIOKAPHBIE BOJAOIPOBOIBI
1) HU3KOTrO JaBJICHUS

2) HOpPMAaJbHOIO JIaBJICHUS

3) cpeaHero AaBiaCHUS

4) BBICOKOTO JaBJICHUS

5) MOHUKEHHOTO JTaBJICHUS

6) MOBBILIEHHOTO JTaBJICHUS

47. Ykaxkute 00bE€M BOJIbI Ha MOXKAPOTYIICHHUE, XPAHSIIMIICS B pe3epByape u
BOJOEME
1) 20 %
2) 50 %
3) 80 %
4) 10 %
5) 40 %
6) 70 %

48. Cuctembl BOJOCHAOKEHUS KIIACCUPUITUPYIOT

1) mo Buay 00CIyXKMBAaeMOTo 00bEKTa

2) mo cnoco0y Mmojaayvu BObI

3) 1Mo Ha3HAYEHUIO U O CIOCO0Y MOIaYU BOIBI

4) no BUIy 00CITYKUBAaeMOIro 0OBEKTA , 10 CIOCO0Y MOJa4YH BOJIbI, 10 HA3HAYEHUIO
5) no Buy 00CIIyKUBAEMOTO OOBEKTA U 1O CIIOCOO0Y MOJaYU BOBI

6) 10 Ha3HAYEHUIO



49. Hacocsl, IPUHLININ IEUCTBUS KOTOPHIX OCHOBAH HAa U3MEHEHUHU MOTECHIIMAIBHOM
SHEPI'UH, OTHOCATCS

1) K eHTpOOEKHBIM HacoCam

2) K 00BEMHOM TPYIIIEe HACOCOB

3) K AMHAMUYECKOU TpymIie HaCOCOB

4) K J0MacTHBIM HacocaM

5) K BUXpEBBIM Hacocam

6) K CTpyHHBIM Hacocam

50. PaGounmu mapameTpamMu Hacoca SIBJISIFOTCS

1) momaua, Hanop, motTpeodIsieMasi MOIIHOCTh

2) nojava, Hamop, NoTpedasieMasl MOLUTHOCTD, MOJIHBINA KO3(PPHUIIUEHT MOJIE3HOTO
JIEHCTBUS, BRICOTA BCACHIBAHHUS

3) nonaya, HaMop, MOJHBIN KOA(DPUIMEHT MOJIE3HOTO ACHCTBHUS, BHICOTA
BCACBHIBAHHS

4) Hanop, notpedisieMast MOITHOCTb, MOJTHBIA KOA(D(PUIIMEHT MOJIE3HOTO JEHCTBUA,
BBICOTA BCACHIBAHUSA

5) noxava, Hanop, NOTpedIIsieMasl MOIHOCTh, OJHBIN KO3(P(GULIUEHT MOJIE3HOTO
JIEVCTBUS

6) mojaua, morpedsieMasi MOIHOCTh, MOJIHBIN KO3 GUIIMEHT MOJIE3HOTO
NEICTBUS, BBICOTA BCAChIBAHMS

51. VYkaxute raBHYIO pab0uyr0 XapaKTepUCTUKY Hacoca

DQ=n
2)Q=N
3)Q=H
4)S =n
5)Z=N
6)F=H

52.  YKaxuTe NpUHUMAEMOE BpeMs padOThl MOKaPHBIX KPAHOB
1) 1u4ac

2) 2 yaca

3)3 yaca

4) 20 MuHYT

5) 1,5 yaca

6) 10 MuHyT

53. IIpu obcnenoBaHUM BHYTPEHHETO MPOTHUBOMOXKAPHOTO BOJIOTIPOBOAA
UCTIBITAHUSM Ha BOJIOOTAAUy MOABEPTAIOT

1) Bce mokapHbIe KPaHbl, HAXOSIINECS B TOMEIICHUN

2) TOJNBKO «TUKTYIOLIUEY, T.€. HAanboJiee BEICOKOPACIIONOKEHHBIE IIM HauboJee
ylaJeHHbIC OT BOJAOMUTATENS TIOKAPHBIE KPAHbI

3) TOTBKO PSAIOM PACTIOTIOKEHHBIE C BBOJOM MOYKAPHBIE KPAHbI



4) nmokapHbIe KpaHbl PACIOJIOKEHHBIC B MOJIBAJIBHOM ITaXKE
5) GmmKaluii TO’KapHBIN KpaH OT BBOJIA B 3/IaHUC
6) 110001 MoXKapHBINA KpaH B MOMENICHUN



METOANYECKHUE PEKOMEH/JIAILIUH 110 BBIITIOJIHEHUIO
KYPCOBOI'O ITPOEKTA

3amaueli KypcOBOTO TPOEKTa SIBIIACTCS 3aKPEIUICHHE 3HAHWK B 00JacTH
MPOTUBOIOKAPHOTO BOJOCHA0XKEHNU. B nporiecce BBIMOJIHEHUS! KypCOBOT'O ITPOEKTA
oOyJaembie JTOJDKHBI TOJYYUTh IIOJTHOE TMPEACTaBICHUE 00 YCTpPOMCTBE BCe
CUCTEMbl BOJOCHAOXEHUS TIOCEJCHUS U MPOMBIIUICHHOTO MPEANpUsITHS,
ONPENICNIUTh PACUETHBIE PACXOAbl BOJABI, MPOU3BECTH THUJIPABINYECKUN pacyer
BOJOIIPOBO/IA, a TAKIKE 3aMMACHBIX HATIOPHO-PETYIUPYIOIIUX EMKOCTEN U HACOCHBIX
CTaHIINH.

KypcoBoil TpoeKT BBHINOJHAETCS B COOTBETCTBUU C YYE€OHBIM MOcOoOHEeM
«IIpotuBonoxkapHoe BojocHaOxeHue. KypcoBoe mpoekTupoBaHue» U ¢
[TonoxeHneM 0 KypCOBOM IPOEKTUPOBAHNM VMIBaHOBCKOM MOKAPHO-CIIACATEIBHOM
akanemuu [ TIC MYC Poccun.

KypcoBoii poeKT MOKEH COCTOATh U3 PACUETHO-TIOSICHUTEIILHOU 3aITUCKU
U rpauyeCcKoro MpUIOKEHHUS.

[losicHuTenpHAs 3aMKcKa AOJHKHA BKIIOYATh CIEAYyIOLIEe:

- TUTYJIbHBIN JIUCT;

-OIJIABJICHHUE;

- BBEJICHUC;

- OCHOBHYIO YacCTh;

- 3aKJIF0YeHre (BBIBOJIBI);

- CIMCOK HCIIOJIb30BaHHOM JIUTEPATYPHI;

- IPUJIOKEHUS.

OrnaBieHue BKIIOYAeT HANMEHOBAHHUE BCEX Pa3/IeNoB, OAPA3/EIIOB C
yKa3aHUEM HOMEPOB CTPAHUII.

Bo BBelleHHM YKa3bIBAa€TCA AKTYaJIbHOCTh U 3HAYUMOCTb TEMBI, CTEIIEHb €€
pa3pabOTaHHOCTU B JIUTEPATYpPE, B T.U. OMPEACIISIIOTCS CYIIECTBYIOIIUE B HAYKE U
MPaKTUKE MOAXObI K Mpobiieme, (GopMyIUpYIOTCS UEIH U 33a4d [TPOEKTA.

OcHOBHas 4aCTh ITPOEKTA BKIIFOYAET UCXOAHBIC JJAHHBIE JIJISI IPOSKTUPOBAHUS
U CJIEIYIOLIUE Pa3/ebl:

1. ObGocHOBaHUE MPUHATOU CXEMbI BOJJOCHAOKEHUS.

2. Omnpegenenre BOAONOTpeOUTENEH U pacyeT TpeOyeMbIX pPAacXoJ0B BOJAbI Ha

XO03MCTBEHHO-TIUTHEBBIE, TPOU3BOJICTBEHHBIE U TTOKAPHBIC HYKJIbI TIOCEIICHUS
Y TIPOMBIIIEHHOTO TPEANPUSITHUS.

2.1. Onpenenenne BOAONIOTpEOUTETCH.

2.2. Pacuer TpeOyeMbIX pPacXOJOB BOJBI HA XO3SMCTBEHHO-TIUTHEBHIC U

MPOU3BOJICTBEHHBIE HYKIBI.

2.3. OnpeneneHre pacyeTHBIX pacxXxoJ0B BObI HA MOKAPOTYIIICHUE.
['mapaBiruecknil pacyeT BOJOIPOBOIHON CETH HACEJIEHHOIO MyHKTA.
OmnpeneneHue pexxumMa paboThl HACOCHOM CTAHIIMKM BTOPOTO MOIbEMA.
['mapaBaryeckui pacyeT BOAOBOIOB.

Pacuer BojoHanopHoi 6amHu.
6.1. OnpezneneHue BEICOTHI BOJOHANIOPHOMN OaITHU.
6.2. Onpenenenue EMKOCTH OaKa BOJIOHAIIOPHOM OAalllHHU.

‘7. Pacuer pe3epByapOB UYMCTOU BOJIBI.

NN kW



8. Iloabop HACOCOB 11 HACOCHOW CTAHIIMU BTOPOTO MOAbEMA.

B 3akitoueHuu noaBoasTCS UTOTH PadboThl, HOPMYIUPYIOTCS BasKHEUIIINE
BBIBO/IbI, K KOTOPBIM MPHUIIIE]I aBTOP, U PEKOMEHIAIIMU O BO3MOXXHOCTH BHEIPECHUS
MOJIYYEHHBIX PE3YyJbTaTOB UCCIEAOBAHMS B IPAKTUKY.

CnucoK UCTIOIb30BaHHOM JIMTEPATYPhl BKIIOYAET B CE0s:

- HOpPMATHUBHBIE TPABOBHIC AKTHI;
- Hay4HYIO, CIIPaBOYHYIO JINTEPATypy U MaTepUajbl IEPUOIUYECKON M1€YaTH;
- MPaKTUYECKHE MaTepUabl.

B cnrcok nurepaTyphl BKIIOYAIOTCS ICTOYHUKU, U3YYEHHBIE B MPOIECCE
paboThI HA/l MPOEKTOM, B T.4. T€, Ha KOTOPbIE JEIAIOTCS CCHLIKH.

Cnucok uCHoJIb30BaHHOW JIMTEpaTyphl COCTaBiseTcss U odopmisieTcss B
COOTBETCTBUM C TpeOOBAHUSIMHU TOCYJIApCTBEHHBIX CTAaHJAPTOB  CHUCTEMBI
uHdopmaImoHHo-oubmorpaduueckoro u uzaarenbcekoro aena (CUBU).

[TpunoxxeHust MOTyT BKJIIOUATh TAOJIMIIbI, CXEMBI, KOMITbIOTEPHBIE
pOrpaMMBbl U T.1.

B xypcoBoMm npoekTe JOJIKHBI ObITh MOKA3aHbI: PACUETHBIE CXEMBbI
BOJIOITPOBOJIHOM CETH MOCEJICHUS C YKa3aHUEM BCEX HEOOXOAUMBIX BEJIMYMH,
cXema BOJIOHAIIOPHOM OallIHu ¢ pa3BOAKOMN TpyO, pa3pes pe3epByapa YUCTOM BOIbI
C YCTpOMCTBaMU JJI1 COXPAHEHHsI HEIPUKOCHOBEHHOIO MOKapHOT0 3araca BOJIbl U
pa3Boakoi TpyO. Cxembl BOJOHAIOPHOM OalllHU U pa3pe3 pe3epByapa YUCTOU
BOJIbI BBIMIOJIHSIIOTCS C YKa3aHUEM Pa3MEPOB, MOJYYEHHBIX B PE3YJIbTATE PACUETOB.

Ha uepterke HEoOXonuMO M300pa3uTh y3€]1 HACOCHOW CTAHIIMHM - KaMepy
NepeKITIoYeHus (TOJBKO IJIaH) ¢ pe3epByapaMu YMCTOM BOJIBI.

Yeprexu mo GopMary yCIOBHBIM 00O3HAYEHUSIM, mipudTaM U MaciTabam
JIOJDKHBI  COOTBETCTBOBATh TPEOOBAHHSAM €IWHOM CHUCTEMBI KOHCTPYKTOPCKOM
nokyMenrtaruu (ECKII), cxemsr - cootBeTcTBytOmmM ['OCTam.

[Ipy BBINOTHEHUH KYpPCOBOTO TMPOEKTa PEKOMEHAYETCS I0JIb30BaThCs
HACTOAIIUM Y4EOHBIM TTOCOOMEM, a TaKXKe JTUTEPATypOM, yKa3aHHOMU B CITUCKE.

[TonyuuB 3amaHue U BHIOpaB COIVIACHO JBYM MOCJEAHUM Idpam HOMmeEpa
3a4E€THOM KHWKKU UCXOJHBIE JaHHBIE, KypCaHT (CIyIIaTelb, CTY/ICHT) 3HAKOMUTCS
C MaTepuajaMu, BBIACHIET 00bEM U COJepKaHHe padOThl, M3ydaeT JMUTEpaTypy U
MPUCTYIAET K BHIMOJIHEHUIO KYPCOBOT'O MPOEKTA.



METOINYECKHUE PEKOMEHJIALIUA 110 ITIOATI'OTOBKE
K3AYETY U DK3AMEHY

3aueTsl U SK3aMEHbI SABISIOTCA (POPMON UTOTOBOTO KOHTPOJIS YCIIEBAEMOCTH
KypcaHToB (cimymareneit). OHU TpOBOASATCS B 00beMe pabodyux Mporpamm Io
JUCUUIUTHHE.

[lenp 3a4€TOB - BBIABUTh U OLEHUTHh TEOPETUUYECKUE 3HAHUSA, MPAKTUYECKUE
YMEHUS U HaBBIKM KypCAHTOB (CIyLIaTeseil) 3a MOJHbIM Kypc WIN YacTh (pa3zen)
JUCIUIIINHBI.

DK3aMeHbl SBIIAIOTCS 3aKIIOYUTEIBHBIM 3TAallOM HM3y4YEHHUS AMCLUILIIMHBI B
IOJIHOM 00bEME WJIM €€ YaCTH, ONPEIEIISIIOIINM YPOBEHb TEOPETUUECKUX 3HAHUN U
YMEHMM, MPUOOPETEHHBIX 3a KypC (CEMECTp), pa3BUTHSI TBOPUECKOIO MBINIICHHUS,
YMEHHE CHUHTE3UpPOBATh 3HAHUS U MPUMEHATh UX B MPAKTUYECKOM JESATEIbHOCTH
II0’KAPHOM OXPAaHBI.

3ader W 3K3aMeH MO JUCUUIUIMHE HOpoBoAsTcs corjacHo IlonoxkeHuio o
3aderax u dk3ameHax MBanosckoro nactutyra ['TIC MYC Poccnn.

IlepeyeHb BONPOCOB K IK3aMeHY M 3a4eTy
10Knaccudukanus HacocoB. IlpuMeHeHHEe HACOCOB B  MPOTHBOIOXKAPHOM
BOJIOCHA0KEHUH.

11. PaGouue mapameTppl HAacoCOB, NPHUMEHSEMBIX B IPOTHUBOIOKAPHOM
BOJIOCHA0KEHHH.

12.  Pabota 1eHTpoOe)HOro MoKapHOro Hacoca Ha ceTh. Pabouas Touka.

13.  HacocHo-pykaBHbBIE CHCTEMBI, UX BUIBI.

14.  Pacy€r HaCOCHO-PYKaBHBIX CUCTEM C PYUYHBIMHU CTBOJIAMH.

15.  TlocnenoBaTenbHasi paboTa HACOCOB IS LI€NIEH MOKAPOTYILICHHUS.

16.  IlapannenbHas paboTa HACOCOB IPH MOAAYE BOJBI K MECTY MOXKapa.

17.  OcoOEHHOCTHM OpraHu3alMy MPOTHUBOMOXKAPHOIO BOJOCHAOKEHUS MpU
TYLIEHNH JIECHBIX IT0XKapPOB.

18.  Ilpumenenue aBuanuu MUYC Poccun st o0ecrieueHus: MpOTUBOIOKAPHOTO
BOJIOCHA0KEHUS IIPU TYLIEHUH JIECHBIX U TOP(SHBIX MOKAPOB.

19.  Knaccudukanus cucteMm NpoTUBOIIOKAPHOTO BOJAOCHAOXKEHHUS.

20.  CxeMmbl IPOTUBOIIOKAPHOTO BOJOCHA0XKEHUS TOPOJICKUX OKPYTOB.

21. Cxembl IPOTUBOIIOKAPHOTO BOJOCHA0KEHUS TPOMBIIIJICHHBIX MPEANPUSTUH.

22. CxeMbl IPOTUBOIIOKAPHOTO BOJIOCHAOKEHUS B CEITLCKONH MECTHOCTH.

23. TpeboBaHne HOPMATHUBHBIX JOKYMEHTOB K pe3epByapaM U BOJOEMaM C
3armacamu BOJIbI Ha LIeJIM HAPY>KHOTO MOXKAPOTYILICHHUS.

24. OcCHOBHBIEC KATETOPUU BOJOTIOTPEOUTEICH.

25. PacxoJl BOJbI Ha X034CTBEHHO-ITUTHEBBIE U TPOU3BOACTBEHHBIE HYK/IbI U €T0
y4eT B pacyeTrax OOBEIMHEHHBIX XO3SHCTBEHHO- M IPOU3BOACTBEHHO-
MPOTUBOIOXKAPHBIX BOAOIPOBOOB.

26. TpebGoBaHMs HOPMATUBHBIX JOKYMEHTOB K ONPEICICHUIO PAacXoJa BOJbI IS
L[EJIEN TIOKAPOTYILLIECHMUS.

27. Pexumbl BOJONOTPEOIEHUS B OOBIYHOE BPEMS U B YCJIOBHSIX MOXKapa.

28. IlpoTuBonoXxkapHble BOAOMPOBObI HU3KOIO U BBHICOKOTO AaBieHus. CBOOOHbIE
HaIophl.



29.
30.
31.

32.
33.

34.

35.
36.

37.

38.
30.

40.
41.
42.
43.
44.
45.
46.

47.

ObecrieueHre HaIEKHOCTH pabOTHI BOJOBOJIOB.

ObecrieueHre HaIEXKHOCTU paObOThI BOJOIPOBOIHOM CETH.

TpeboBaHrs HOPMATHUBHBIX JOKYMEHTOB K pPa3MEIICHUIO U OKCILTyaTalllH
HOXKapHBIX THIIPAHTOB.

ObecrieueHre HaIEKHOCTH paObOTHI MOKAPHBIX HACOCHBIX CTAHIIUH.

XpaHeHHe TPOTHUBOMOKAPHOTO 3araca BOABI B CUCTEMaxX MPOTHBOIOXKAPHOTO
BojiocHaOxkeHust. HamopHo-perynupyrore EMKOCTH.

OOnacTp NPUMEHEHHS U YCTPOMCTBO CIEUUAIBHBIX IMPOTHUBONOKAPHBIX
BOJIOMPOBOJIOB BHICOKOTO JIABJICHHMS.

Mertoanka 00cie10BaHNs BHYTPEHHUX MTPOTHUBOIOKAPHBIX BOJOTIPOBO/IOB.

[Tpumenenue nadeTHbIX CTBOJIOB M CHUCTEM OpPOIIEHHS B MPOTHUBOMOXKAPHOM
BOJIOCHAOKEHUU.

Knaccudukaius U OCHOBHBIE JJIEMEHTHI BHYTPEHHHMX MPOTHBOMOMXKAPHBIX
BOJIOITPOBOJIOB.

Cxembl BHYTPEHHUX MTPOTUBOMNOXKAPHBIX BOJOIIPOBOJIOB.

TpeGoBanust HOPMaTUBHBIX TOKYMEHTOB K YCTPONUCTBY U 9KCILTyaTallii CUCTEM
BHYTPEHHET0 POTUBOIOXAPHOTO BOIOCHAOKEHHUS.

[Toxxapubie mkadbl, KnaccupuKaIus 1 OCHOBHBIE TapaMETPHI.

[To>xapHbIE HACOCHBIE CTAHIIUU U BOJIOHATIOPHBIE OaKH.

[TpoTuBONOXapHbIE BOJONPOBO/IbI 31aHUN OBBIIIEHHON 3TaKHOCTH.

[TpoTuBoOMOXapHOE BOJOCHAOKEHHUE TEATPOB.

Oco0eHHOCTH  MPOTHUBOIIOKAPHOTO  BOJOCHAOKEHUS  MPOU3BOJICTBEHHBIX
31aHuH OOJBIION INIOMAIH.

MeTtoauka  paccMOTpEHUsT  NPOEKTOB  HApYXHBIX  MPOTHUBONOKAPHBIX
BOJIOIIPOBO/IOB.

MeToauka pacCMOTPEHHS TMPOEKTOB  BHYTPEHHHX  MPOTHBOMOXKAPHBIX
BOJIOIIPOBO/IOB.

MeTtoauka o0cienoBaHUS HAPYKHBIX TPOTUBOTIOXKAPHBIX BOJAOIPOBOIOB.



METOJNYECKHUE PEKOMEHJIAIIUHA ITO BBIITIOJIHEHHUIO
JAUIIJIOMHOTI'O ITPOEKTUPOBAHMUSA

TpeGoBaHuss K  BBIIOJHCHHWIO JUIUIOMHOTO  TIPOEKTa  yYCTAHOBJICHBI
[TonoxxeHneM o JUIIIOMHOM IpoekTupoBanun MBanosckoro uncrturyra ['TIC MUC
Poccun.

BrinonHenne TUIIOMHON pabOTHI (ITPOEKTA) UMEET 1EJb:

- CHUCTEMATH3UPOBaTh, 3aKPENUTh U PACHIUPUTH TEOPETUUYECKUE 3HAHUS U
MPAKTUYECKUE HABBIKM M0 CHEIUAIBHOCTH M MPUMEHUTh UX MPU PEIICHUH KOH-
KPETHBIX 3aj[a4 MOXKapHOM OXpaHbl M0 00ECHEUCHUIO MOKAPHON 0E30MacCHOCTH U
OpraHu3allid  JIeITeIbHOCTH  OpraHOB  YNpaBlIEHUS H  MOJpa3JeieHUi
["ocynapcTBenHoM npotuBonoxapHoi ciayx0sl (I'TIC);

- ONpENEIuTh YpPOBEHb NOATOTOBIEHHOCTH CIyIIATENEd K PEIICHUIO
KOHKPETHBIX, 3aJad MPaKTUYECKOW JCSATEIbHOCTH OPraHOB YIPaBICHUS U
nogpazaenenud  ['TIC, Kk aHamM3y CIOXHBIX CHTyalldd B COBPEMEHHBIX
COI[MATIbHO-I)KOHOMUYECKUX YCIIOBUSIX;

- Pa3BUTh HABBIKM CaMOCTOSITEJIbHOM pabOThI, OBJIaJIETh METOJAAMHU UCCIIENI0-
BaHUS MIPU PEIICHUU pa3padaThIBa€MbIX B MPOEKTE (paboTe) mpoOIeM U BOIIPOCOB;

- COBEPIICHCTBOBATh HABBIKA MPUHATUS CAMOCTOSITEIBHBIX PEIICHUH, UX
000CHOBAHUS U 3AILUTHI.

[IpumepHbIii epeyeHb TEM JTUIUIOMHBIX MPOEKTOB COCTaBIsieTCs Kadeapon
(ITpunoxxenue 2).

[IpennunnomHas npakTUKa MPOBOJUTCS C LIEJIBIO:

- cbopa, 06001IeHNS 1 aHATU3a (PAKTUYECKOTO MaTeprasa u IPYrux UCXOTHBIX
JIAHHBIX, HCOOXOAUMBIX JIJIs1 yCenHOTo BeinmoaHeHus BKP;

- U3Y4YEHUs TEpPEJIOBOTO  OMbITa pabOThl OpPraHOB  YOPABJICHHUS U
noapazaenenuit ['TIC B oOnactu oOecrieueHus MoxapHOW O€30MacCHOCTH
HACEJICHHBIX TyHKTOB U OOBEKTOB.

Mecto npoBefeHus MPEAAUTIIOMHON MPAKTUKH 3aBUCUT OT TEMbI TUTJIOMHOTO
MPOEKTAa OMPELISAETCS HAYYHBIM PYKOBOAUTENIEM.

[IpenauninomMuas mpakTHUKa MTPOBOAMUTCS MO HWHAWBUAYAJIBHOMY 3aJIaHUIO,
pa3paO0TaHHOMY Hay4YHBIM PYKOBOJUTEIEM COBMECTHO C AUIUIOMHUKOM. Ee
COJIEp>KaHHMe oOmpejaeNseTcss TeMou u 3adgadamu mnpoekta. COop MarepuasioB
3aKJII0YaeTCsl B TJIYyOOKOM H3yYEHUU TME€PEAOBOM TEXHOJOTUU TPOU3BOCTB,
MPAKTUKU TMPOSKTUPOBAHUS OOBEKTOB M OCOOEHHOCTEH WX MPOTHUBOIIOKAPHOMN
3aIlUTHI, OTIHITA TYIICHHUS MT0KAPOB, SKCIUTyaTalluy MOXKAPHOU TEXHUKH U T.1. Hioke
NPUBOJATCS  MPUMEPHBIE  BOMPOCHI, MOMJIEKAIIUE  PACCMOTPEHUIO  MpHU
MPOXOKIECHUU MPEIAUTIIIOMHON MPAKTUKH.

IIporpamma npeaaMnIOMHONA NPAKTUKH
1. O3nakomiieHHME C TPOU3BOACTBEHHOM CTPYKTYpPOM  IPOMBIILICHHOTO
npeanpusatus (00beTuHEHNU).
2. O3HaKOMJIEHUE C TEXHOJIOTMYECKUMU MTPOLIECCAMH LIEXOB M YYACTKOB.
3. O3HakomIIeHHE C pabOTOM MHKEHEPHBIX CUCTEM TIpeANpUATUs (BOIOCHAOXKEHUE,
BEHTUJISILIMA, OTOIJIEHUE, DJIEKTPOCHA0KEHNE, aBTOMATHKA U JIPYTHUE).



4. O3HaKOMJIEHHE C OpraHu3anueld padoThl MO COOIOIEHUIO TPOTHUBOIOKAPHOTO
pexuMma.

5. OsHakomJieHWE C Opra"u3anueld padoThl 1O BBIMOJHEHUIO TpeOOBaHUI
HOPMATHUBHBIX JOKYMEHTOB B 00JIACTH MOKAPHON O€301aCHOCTH.

6. U3ydyeHue MOXKapOB3PHIBOOMACHBIX CBONCTB BEHIECTB M MaTEpPHUAJIOB,
oOpaImarnmxcsi B TEXHOJIOTHIECKOM TIPOIIECCe.

7. AHaNM3 OkKapHOM OMMACHOCTH TEXHOJIOTHYECKOTO MPOLIECCa MPOU3BOJICTBEHHOTO
00BbEeKTA.

8. [IpoBeaeHne aHanM3a CTATUCTUYECKUX JAHHBIX O MOXKapax Ha MPEeANnpUiTUd (Ha
NPEANPUATUIX JaHHOU OTpACIIn).

9. N3yyeHue TeXHOJIOTUN COOTBETCTBYIOIIETO MPOU3BO/ICTBA U IEPCIIEKTUBBI €€
pa3BUTHSL.

10. N3yueHue miaHOB TYLICHHS OKapOB U JIMKBUJIALIMY aBapuil Ha NPEANPUSITHH.
11. N3yuenne ocoOOEHHOCTEM MPOTUBOIOXKAPHOM 3aIUTHI TEXHOJIOTHYECKHUX
MPOIIECCOB COOTBETCTBYIOIIUX ITPOU3BOJICTB.

12. 3yueHne nepe1oBOro onbiTa Mo Mpe0TBPALICHUIO TTOKAPOB.

NudopmanuonHoe odecriedyeHue TUCHUILIMHBI
1. MynpTuMenuitHbie npe3enTanuu B cpeae Microsoft PowerPoint.
2. CnpaBOoYHO-UH(POPMALIMOHHBIE TPOTPAMMBIL:

- DnexkTpoHHas 0a3a JaHHBIX JTOKYMEHTOB IO IOKApHOW O€30MacHOCTU
HCUC I1b;

3. IIporpamMmHBI€ Cpe/ICTBA:
- oOpa3oBaTenbHbBIN cepBep UHCTUTYTA, AHnekc, Google.
- KommbroTepHas  mporpamMma-uMuTaTop  JabopaTopHOl  pabOThI
«HccnenoBanne XapakTepPUCTUK IIEHTPOOSKHOTO HACOCay.
- KommbioTepHas = mporpaMMma-uMHTAaTOp  Ja0OpaTOpHON  pabOThHI
«MccnenoBanne  MOCHENOBATENbHOM W MapajuiebHOM  paboThI
[EHTPOOEIKHBIX HACOCOBY.



