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3apyouna E.B., Penun J1.C.
MeToaudeckue pEeKOMEHIAIMU [0 OpraHW3alliil BHEAYIUTOPHOW pPabOTHI
oOyJaromuxcsi 10 MEXKIUCUUIUIMHApHOMY Kypcy (mamee — MJK 02.05)

«IIpoTuBOmOKapHOE BOAOCHAOKEHHUE» (Hallee METOAMYECKHE PEKOMEHIIAIMU) II0
cnermansHocTH 20.02.04 «Jloxapnas 6e3omacHocTh» — MBanoso: UIICA T'TIC MUC
Poccun, 2023. — 77 c.

MeTtoauueckre peKOMEHIAIMH COJAEP>KaT COBETHI MO IUIAHUPOBAHUIO U
opraHm3anuu BpeMmeHu, HeoOxomumoro Ha uzydenue MJIK 02.05, noxxemanus mo
M3YYECHUIO OTIEIBHBIX TEM Kypca, PEeKOMEHIAIMH MO HMCIOJIb30BAaHUIO MaTEepHaJIOB
y4eOHO-METOIMUYECKOTO KOMILIEKCa, PEKOMEHJAlMu 1o paboTe C JUTepaTypou;
COBETHI MO MOJITOTOBKE K MTPOMEXKYTOYHOM aTTeCTalluu.

Meroanueckue PpEeKOMEHJALUMM PAacCMOTPEHbl Ha 3acelaHuu  Kadeapbl
no)kapHoi 6e3omacHocTH 00BeKkTOB 3amuThl (B coctaBe YHK «['ocynmapcTBeHHBINM
HAJ30P»).

[TpoTokon Nel7 ot «27» anpens 2023 r.

Mertoauyeckue peKOMEHAAIMu OOCYXKJIeHbl M OJOOpPeHbl Ha 3aceaHuu
METOUKO-TIeIarOTHUYeCKOro coBeta VMIBaHOBCKOM MOXKapHO-CHAacaTeIbHON aKaIeMHUH
I'TIC MYC Poccun.

[TpoTokon Nel4 ot «10» mas 2023 r.

© UIICA UI'TIC MYC Poccuu, 2023
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BBEAEHHUE

Hens uzyuenuss MJIK 02.05 «IIpoTuBomnoxapHoe BOJIOCHA0XXEHHUE» COCTOUT B
dbopMHUpOBaHUM Yy OOYYAIOIIUXCS CUCTEMATU3UPOBAHHBIX TEOPETUUECKUX 3HAHUM U
KOMIUIEKCa MPaKTHYECKHUX YMEHUH B 00JacTH MOKapHOW Oe30MmacHOCTH CHCTEM
MPOTUBOMOXAPHOTO BOAOCHA0XKEHHUS, YTO TMO3BOJUT UM KOMIETEHTHO peIlaTh
npodeCCHOHANIbHBIE 3a7]a4uM  TOXKapHOU Oe3omacHocTr. ['TyOokoe MOHMMaHUE POJH
MPOTUBOMOXAPHOTO BOAOCHAOXKEHHS B TOXXKapHOM 0e30mMacHOCTH  00ecreduT
YCHENHY0 00phOy C moxkapamu.

[Tpu 6opnOe ¢ moxkapamMu BOMPOCH! MPOTUBOIOKAPHOTO BOJAOCHAOXKEHHUS BCEeTAa
ObLTM W OCTalTCd B LEHTpe BHUMaHMs. [IpoTuBONOXapHOe BOJOCHAOXKEHUE -
KOMILJIEKC UHXKEHEPHBIX COOPYKEHHUIM U OPraHU3alMOHHBIX MEPOIIPUSATUHN, C TOMOIIBIO
KOTOpBIX oOecrmeuynBaeTcsl TMojada BoAbl K MecTy mnoxapa. MJK 02.05
«IIpoTuBONOXKAPHOE BOJOCHAOKEHHUE» SBISETCS OCHOBOW JUISI H3Y4YEHUS TaKHUX
npopuIMpyromux AUCHUIUINH, Kak <«llokapHas 0e30macHOCTb B CTPOMUTENILCTBEN,
«Iloxapnast Taktuka», «lloxkapHas TexHuka», «[Ipou3BOACTBEHHAs W TOXKapHas
aBTOMATHKa».

[lepeuncnennple  pe3ynbTaThl  OOpa3oBaHHs  SBJSIOTCS  OCHOBOM s
dbopMUpOBaHUS CIEAYIOUMX MPO(ecCHOHATBHBIX KOMIETCHLIUN, COOTBETCTBYIOIINX
OCHOBHBIM BHJIaM TIPO(HECCHOHATILHOM JESTEIbHOCTH

[IK 1.5 - Bemonasats paboThl MO 3KCIUTyaTallid MEPBUYHBIX CPEICTB
MOXKAPOTYIIEHUS U YCTAHOBOK MOKAPOTYIICHUS;

1K 2.2 - Opranu3oBbIBaTh IPOTHUBOMOKAPHBIN PEKUM Ha 00BEKTE 3aIUTHI;

[IK 2.4 - OcymecTBasTb KOHTPOJb 3a COOJIOJACHHUEM IPOTHUBOIOKAPHOTO
pexurMa Ha OOBEKTE 3aIUTHI;

I[IK 2.6 - OcylecTBIiATh KOHTPOJb 3a COCTOSHUEM IPOTHUBOMOXKAPHOTO
BOJOCHA0XEHUS B pailoHe BbIe3/a MOAPA3ACICHHUS.

Hucuunnuna «[IpoTuBomoxkapHoe BOJOCHAOKEHHE» BXOJIUT B  COCTaB
npodeccuonansuoro moayis IIM.02 «OcymiecTBieHue TrocyJapCTBEHHBIX MeEp B
obnmactu  obecnieyeHUs: TMOXKapHOM  OE30MacHOCTH»  MPOrpaMMbl  MOATOTOBKU
cneunanuctoB cpeanero 3seHa (IIIICC3) nmo cneumansHoctu 20.02.04 «lloxapnas
0€30MacHOCTDY.

[lpu  w3ydenun  guciuruiuabl  «[IpoTuBoOmMOXkapHOE  BOJOCHAOKEHHE»
IUTAHUPYETCS MPOBEICHUE JICKIUN, MPAKTUYECKUX 3aHATHI U 1a00paTOpHBIX PadoT.
OcHoBHOE yueOHOE BpeMsi OTBOJIUTCS HA MIPOBEJCHUE MPAKTUYECKUX U JIaOOPATOPHBIX
3aHATUM.

Kpome OCHOBHOW W JOMOJHUTENBHOW JIUTEPATYphl, TPUBEACHHOW HIXKE, MpU
U3YYCHUU JUCUUTUTUHBI PEKOMEHTyeTCs UCII0JIb30BaTh OroJIeTeHH,
UH(OPMAIIMOHHbIE NMHUCbMa, HAy4YHbIE HW3aHUs, COOPHHMKM MyOJIMKalMi HAayYHBIX
KoH(pepeHIui u ap.
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METOJIWYECKHUE PEKOMEHJALIMY MO U3YYEHUIO
TEM MJIK 02.05

Tema 1. OCHOBBI THAPOAMHAMUKH

Leab: o0paTuTh BHUMAaHWE HA BIHSHHE TEXHOJOTMYECKUX IMapaMeTpPOB
nporecca (TeMneparypbl, JaBJI€HHs) Ha CBOMCTBA KaleJIbHbIX U YNPYTUX KUJIKOCTEH,
Ha Pa3MEPHOCTU OCHOBHBIX (DU3MYECKUX CBOMCTB >KMIKOCTEH M razoB. PaccMoTpeThb
METOJIbl  AKCHEPUMEHTAIBHOIO OMPENETICHUsI CBOMCTB JKUJIKOCTEH, HAYyYUThCA
M0JIb30BAThHCS CIIPABOYHOM JIUTEPATYPOM AJI UX ONPEEICHUS.

MeTonnuyeckue peKOMeHAAIMHU 110 U3YUYEHUIO TEMbI

JlanHasi Tema gaet oOIue MpeACTaBiIeHHs] 00 OCHOBHBIX (PU3NYECKUX CBOMCTBAX
KUJAKOCTEH W ra3oB: IUIOTHOCTh W Y/AEIbHBIA BEC, COKMMAEMOCTb, TEMIIEPATYpPHOE
pacuiMpeHue, BI3KOCTb, TOBEPXHOCTHOE HATSHKEHHE.

1. U3yunte maHHy!0 TeMy C HCIOJIh30BAaHHEM MaTepualia JEKIUA U y4eOHOU
JUTEPATYPHL.

2. 3ayudTte ompenesieHUs] OCHOBHBIX MOHSATUM (CM. ONMOPHBIE TEPMUHBI, CJIOBaphb
TEPMUHOB PACIIOJIOKEH B KOHIIE JAHHBIX METOJAMYECKUX YKa3aHUN).

3aKoHBl  TUJPABIUKU  SIBJISIIOTCSL  OCHOBOMOJATAIONIMMH B JAUCIUIUIMHE
«IIpoTuBONOXKAPHOE BOIOCHAOKEHHE», HA HUX OCHOBaHA pab0Ta MOKapHON TEXHUKH.

Jlnst 6opbOBI ¢ HEKOHTPOJIUPYEMBIM POILECCOM TOPEHUS, COMPOBOXKIAIOIIUMCS
YHUUYTOKEHUEM MATEPUAIBHBIX LEHHOCTEM M CO3JAIOIIMM OIACHOCTb JUIA JKA3HU
JOJIEN, — T0kKapOM YEJIOBEUECTBO M3[laBHA MCIIOIb30BaO BoAy. 1loaTOoMy Bompochl
NPOMUBONOANCAPHO20 8000CHAbICenus (Ha pa3HBIX YPOBHSAX) Bceraa ObUIM B LEHTpE
BHUMAaHUSA MPU 00pHOE C 3TON rPO3HON CTUXHUEH.

IIporuBOMOXapHOE BOAOCHAOKEHHE — KOMMNIEKC COOPYICEHUlU, C NOMOUWbIO
KOMOopwvlX obecneuusaemcs nooaia 600vbl K Mecmy noaicapa, — 3TO JIUIb MPUKIIaTHAs
WH)KCHEpHAsl JHCLMIUIMHA, OTIIOYKOBABIIASACS OT HAyKHW, HAa3BaHWE KOTOPOH
euopasiuka. 3HaAHUE STOM HAyKH 00s3aTeIbHO IS MHXKEHEpa MPOTUBOIOKAPHOM
TEXHUKHU 1 0€301aCHOCTH.

I'mapaBanka (ot hydor — Boma u aulos — TpyOka) — Hayka o0 3aKOHAX
OBUDICEHUs. U DPABHOBECUs HCUOKOCMEU, a MaKdce cnocooax NPuiodCeHus mux
3AKOHO8 K peuleHUI0 3a0a4 UHHCeHePHOU NPAKMUKU.

'unpaBnuka OOBIYHO TOApPA3AENSAETCS HA JBE YAaCTU: TEOPETUUYECKUE OCHOBBI
TUAPABIUKH, T€ M3JIaraloTCsl BaXKHEHIIME TOJIOKEHUS YYEHUS O PaBHOBECUH U
JNBWKCHUHN KUIAKOCTEW, M NPAKTHYECKYI0 THUIPABIMKY, MCHOJIB3YIOLIYI0 3TH IIOJIO-
YKEHUSI 111 PELIEHUS YaCTHBIX BOIIPOCOB MHKEHEPHON NPAKTHUKHU.

[IpakTuueckass TUApaBIMKA H3y4aeT TEUeHHE MO Tpydam (THApaBIUKA
TpyOONIPOBOJIOB), TE€UEHUE B KaHallax M pekax (TUIpaBiIMKa OTKPBITHIX pycen),
VCTEUYECHHUE XUIKOCTH U3 OTBEPCTUS W 4YEpPE3 BOJOCIMBBI, JABHKEHHE B IOPUCTHIX
cpenax (puubTpanusi), B3aUMOJCHCTBME TMOTOKA U TBEPJAOTO MPErpakIeHUs
(rumpaBiauka coopyxkeHuid). K mpakTuueckod TMIpPaBIMKE OTHOCUTCA U IMPOTHBO-
MOKapHOE BOJIOCHAOXKEHHE.



7

Takum oOpa3zoM, Kpyr BOMPOCOB, U3YYaEMbIX TMIPABIMKOM, BeCbMa OOUIUPEH U
3aKOHBI TUAPABIMKUA B TOM WM MHOM Mepe MPAaKTUYECKU HAXOJAT MPUMEHEHUE BO
BCEX 00JIACTSIX MH)KEHEPHOMU nesTeNbHOCTU. VIcTopus ke pa3BUTHS THAPABIMKH Kak
HAyKW MHTEPECHA U HAIMOJHEHA APAaMaTUYECKUMU COOBITUAMM.

Tak, HeKkoTOpble MNPUHIMMBI cudpocmamuxu (paznena THAPOMEXaHUKH, B
KOTOPOM H3Yy4alOTCsl PaBHOBECHE KUJIKOCTH U BO3JICHCTBUE MOKOSLIEHCS KUIKOCTH Ha
MOTPYXEHHOE B HEE Tesl0) OBbLIM elle yCTaHOBIeHbI Apxumenom (ok. 287—212 no H.
3.) — JpPEBHETPEYECKUM YYEHBIM, MATEMaTHKOM M MEXaHUKOM. ApXumen
chOopMyIMpOBaJl OCHOBHBIE TMOJOXKEHUS TUIPOCTATHUKH, B TOM YHUCJIE 3HAMEHHUTHIN
3aKOH, Ha3BaHHBIA €ro UMeHeM. Apxumea M300pen BOJOMOIbEMHBIA MEXaHU3M, TakK
Ha3bIBAEMbI apXMMEJOB BHUHT, SBHUBLIMICS MPOOOpa3oM KOpaOelbHBIX, a TaKKe
BO3/IYIIIHBIX BUHTOB.

Bo3HnukHoBeHMEe cudpodunamuxu (pa3iena TUIPOMEXAHUKH, B KOTOPOM
U3YYarOTCsl JBUYKEHUE HECKUMAEMBIX JKUIKOCTEH M B3aMMOJIEUCTBHE MX C TBEPABIMU
TeJaMH) TaKKe€ OTHOCUTCS K aHTUYHOMY MEPUOJTY.

Tembl 10KJI210B M pedepaToB

[—

. Hayka runpasnuka.
. CBoiicTBa )KHJIKOCTHU U T'a30B.
. I'maponuHamuka.

W N

Bonpocs! Aj1s1 CAaMOKOHTPOJISA
Yro n3yyaeT HayKa rugpaBivKa’
Ha kakue aBe yactu oHa nojapasjaensercs’?
Yto Ha3pIBaeTCA MPOTUBOMOKAPHBIM BOJIOCHAOKEHHEM?
IIpy kakuX YyCIOBHUAX B THUJPABIMKM HPUMEHHMBl METOJbl MaTEMaTHYECKOI'0
aHanu3a?
HazBath OCHOBHBIE OTJIMYUS )KUJKOCTH OT Ia3000pa3HOTro Tesa?
Kakue nokaszarenu UCIOIb3YOTCS ISl XapaKTEPUCTUKH KUAKOCTU?
Yro Ha3pIBaeTCA MJIOTHOCTHIO, €AUHULIBI €€ U3MEPEHUS?
Kakumu  TepMOAMHAMMUYECKMMH  MapaMETpaMH  COCTOSIHMSI — ONpeAessiercs
IJIOTHOCTB?
9. Uro Ha3bIBaeTCA yIEIHHBIM BECOM, €AUHUIIBI €T0 U3MEPEHUS?
10. Yto Ha3pIBaETCS C)KUMAEMOCTHIO, KAKUM KO3(DPUITMEHTOM OHA XapaKTEPHU3yeTCs?
11. Kakas BennunHa oOpaTHast KO3PPUIIMEHTY CKaThs, SAUHULIBI €€ U3MEPEHUS?
12. Kakum ko3 puuMeHTOM  XapakTepusyeTcs TeMIlepaTypHOE  paclIupeHue
KUIKOCTHU?
13. Yto Ha3bIBAETCS BA3KOCTHIO )KUIKOCTH?

b=

XN W

Onopubie TepMuHBI 10 TeMe «OCHOBBI THIPOJMHAMHKWY: MPOTUBOMOXKAPHBIM
BOJOCHA0XEHUEM, THAPOJMHAMMKA, THAPOCTATHYECKOE  JIaBJICHHWE, BSI3KOCTb
KUIAKOCTH, TEMIIEPATYPHOE PACIIUPEHUE KUAKOCTH, KOIPPUIIUEHT CKATHS.



TecTbl 11 CAMOKOHTPOJISA

1. Bvibepume 0s6a 6éapuanma omeema.

Ha yuactke BomompoBoaa TpeOyeTcsi SKCIEPUMEHTAIBHBIM IIyTEM OMpPEIEIUTh
BEJIMYUHY BO3HUKAIOUIMX TUJIPABIUYECKUX MOTEPb NPH JABUKEHUHU MO HEMY BOJIBI.
Kakue wusmeputenbHble MpUOOpPHl MOTYT OBITh HCIIOJNB30BaHbBI JJIA 3TOH LEJH,
KOTOpblE HEOOXOJMMO YCTAaHOBUTh Ha HAYaJIbHOM UM KOHEYHOM Yy4dacTKax
UCCJIeyeEMOTO BOAONPOBOAA?

1) amnepmetp

2) MaHOMET)

3) nbe3omeTp

4) TaxomeTp

5) TepmomMeTp

Kputepun oueHMBaHUA: KaXAbIH NPaBUIBLHO BbIOpAaHHBIH BapUaHT OTBETa
orenuBaercs B 0,5 Oamna

2. Bvibepume ooun eapuarnm omeema.

BonoBon mnoxkapHoro BojompoBoja auamerpom 250 MM u mimHor 40 M,
MOATOTOBJICHHBIX K THAPABIWYECKAM WCIBITAaHUSM, 3al0JIHEH BOJAOW TIpH
atMocepHoM gaBieHuH. OmnpeaenuTb, HW3MEHEHHWE BEIMYUHBI HM30BITOYHOTO
JaBJICHUSI B BOJIONIPOBOJIE, €CIM B HETO JOTIOJHUTEIHHO OBLI MOJaH 00BEM BO/IBI,
pasubIi 10 11 (k03pPuIHenT 00BEMHOTO CKATHA BOALI TPUHATE 47-1071! 1/1Ta).

1) 10,8 MIla

2) 1,08 MIla

3) 1,08 kI1a

4) 100 xITa

Kputepun oleHMBaHUA: KaXAbIH TNPaBUIBLHO BbIOpaHHBIH BapUaHT OTBETa
olLieHuBaeTcs B 1 6amn

3. Bvibepume ooun eapuanm omeema.

KonnuecTBo KUAKOCTH, MPOXOASIIEe Yepe3 MIIOMAb )KHBOTO CEUCHUS 3a CIUHUILY
BPEMEHH, HAa3bIBACTCSI

1) pacxon

2) Hamop

3) MOIITHOCTH

4) o0BeM

Kputepun oleHMBaHUA: KaXAbIH TNPaBUIBLHO BbIOpAaHHBIH BapHaHT OTBETa
oneHuBaeTca B 1 Oaiut

4. Bvibepume uemuvlpe npasuibHbIX 8ApUAHMA omeema

K uncny BHECUCTEMHBIX €AMHMUIL IJI1 U3MEPEHHUSI TaBIICHUS OTHOCSITCS
1. mackainmp

2. TexHu4eckas atMmocdepa

3. MeTp BOJSIHOTO CTOJI0a

4. 6ap




3. KWJIOTrpaMM-CHUJIA Ha KBaﬂpaTHLIﬁ CaAHTHUMCTP

Kputepun oOlLieHHBaHUS: KaXIbld TNPaBUILHO BbIOpaHHBIH BapHaHT OTBeETa
onenuBaercs B 0,5 Oamna

5./lononnume npeonodicenue, 6b1b6pas 0OuH apuanm omeema

Yacth mepumeTpa )KMBOTO CEUCHHSI, OTPAaHUYEHHAS TBEPIBIMHU CTCHKAMU
Ha3bIBACTCS

1) cMOueHHBIN TEpUMETP

2) MOKPBIM IEPUMETP

3) ruApaBINYECKUNA TEPUMETP

4) nepuMeTp KOHTaKTa

Kputepun oOlleHMBaHUSA: KaXIbI MNPaBWILHO BBIOpAHHBIM BapHaHT OTBETa
oneHuBaeTca B 1 Oaiut

Bonpocs 1151 caMOCTOATEIBHOTO U3YyYeHUSA:

Hcnonb3ysa MaTepual, U310KEHHBIN B [ 1], M3ydnTh BOMPOCHI:
. UTo Ha3bIBaeTCs KacaTeIbHBIM HaNpsOKeHUEM (3aK0oH TpeHust HproToHa).
VYpaBHeHus K03PHUIIMEHTOB TUHAMUYECKON U KUHEMATUUECKOU BA3KOCTH.
Ha kakue rpymnmbl JeisSTCsS BHEIIHHE CHIIBI, JICHCTBYIOIIME HA JAaHHBIH 00BEM
JKUJIKOCTH.
Kaxkue cuiabl Ha3bpIBalOTCS MACCOBBIMM.
Kaxkune cunbl Ha3pIBAIOTCS 00 BEMHBIMI.
Kakue criibl Ha3pIBatOTCSI TOBEPXHOCTHBIMMU.
Yro n3ydaeT ruipocTaTHKa.
Kakoe naBneHue Ha3pIBa€TCS TUAPOCTATUYECKHUM.
. IlepBoe CBOMCTBO r'MAPOCTATHYECKOTO JABJICHUS.
O BTopoe cBONCTBO rMAPOCTATUYECKOTO TaBICHHUS.

W=

SYeNAse

Jluteparypa

OcHoBHas:
1. TIlpotuBomoxkapHoe BOJOCHAOXEHUE: Y4eOHO-METOAMYECKOe TMocodue s
obyuaromuxcst 1o crnennanbHocTH  20.02.04  «[lokapnas 6e3omacHOCTBY /
H.M. ITaneB, B.b. by6nos, E.B. 3apy6una, {.C. Penun. - MBanoBo: MBaHOBCcKas
noxapHo-crnacarenbHas akagemus ['TIC MUC Poccun, 2022, — 140 c.
2. byonoB B.b., 3apy6una E.B. IlpotuBomnoxapHoe BogocHaOxeHue. [Ipumeps u
3aaun. YdeOHoe mocooue.- HMBanoo: OOHUM OKO IBaHOBCKOW MOMXKapHO-
cnacarenpHoi akagemun I'TIC MYC Poccun, 2019. — 152 c.

JlonoyiHUTENBHAS:

4. Abpocumos FO.I'., XKyuxos B.B., bonneipes E.H., [lumenoB A.A., Kapaces FO.JI.
['unpasnuka. YueOuuk.- M.: Akanemus ['TIC MUC Poccun, 2016.- 312 c.

Hopmarushas:
5. ®@enepanbHblil 3ak0H OT 22 uroisd 2008 r. Ne 123-D3 «TexHuuyeckuil periaMeHT o
TpeOOBAHUIX MMOKAPHON OE30TTACHOCTH.
6. Ilocranomnenue IlpaButenbctBa P® ot 16 centsops 2020 r. Neld79 «O6
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yTBepKIAeHUHU | IpaBuit mpoTuBOnoOkapHOTo pexkuma B Poccuiickon denepanumy.
Tema 2. Pemnenue 3a1a4 ¢ HCNoJib30BaHeM ypaBHeHusi bepuyJin

Heab: wu3yunth o0OlIee ypaBHEHHE HSHEPIMM B  HHTETPATIbHOM |
muddepeHunanbHoi popMax, NMPUMEHEHHE 3aKOHA HMMITYJIbca U 3aKOHAa MOMEHTA
UMITyJIbCa B TUJPABIMKE, OMPEIEICHUE CUIIbI, IEHCTBYIOIIEH Ha CTeHKH Auddy3opa u
KOH(y30pa, UCHOJIB30BaHNE ypaBHEHUs bepHymim 11 pemieHus 3afad MOKapHOU
MPAKTUKH.

MeToanyeckue peKOMEeHAALUH 10 H3Y4YeHUIO TeMbl

[Tpu n3ydeHuHn TeMbl HEOOXOIUMO OOPaTUTh BHUMAHHUE HA MOJXOJbl K BHIBOAY
audepeHInanbHbIX YPaBHEHUN paBHOBECHUS KUIKOCTH. M3yunTh reomeTpudeckuii u
DHEPreTUYECKUM CMBICJ OCHOBHOIO YPaBHEHHUs THUAPOCTATUKHU, XapPaKTEPUCTHUKY
BXOJSIIMX B HEro ujaeHoB. ClenyeT pacCMOTPETb OCHOBHBIE METOAbI PELICHUS
IIPAKTUYECKUX 331a4 C HMCHOJIb30BAHWEM OCHOBHOI'O 3aKOHA TMIAPOCTATUKH, PACdeT
JABJICHHUs JKUJIKOCTM Ha [JHHUILNE allapara, pacdyeTr T'UAPOCTAaTHYECKOTO IIpecca.
W3yunth aHamuTHUeCKUd U rpaduueckuil METONbl pacyera JaBiCHHs >KUIKOCTH Ha
CTEHKH Y IPUMEHEHUE 3TUX METOJMK K PEIIEHUIO KOHKPETHBIX 3a1a4.

C 1espro pasBUTH JIOTMYECKOTO MBIIIJIEHNUS, IOHUMAaHUS CYLIIHOCTH YPaBHEHMSI
bepHymnu Ha OBITOBBIX IpUMEpax MpeularaeTcss OOBSICHUTH
CJIEYIOLIME CUTYALMH C ITO3UIUY U3y4aeMOI0 YPABHEHUS: BosyLUHE i

1. Mexnay nByms moJiocKaMu Oymaru MpoJyBaeM BO3AYyX, OHU s
commxkarorcs. [louemy Tak npoucxoanut?

CkopocTh BO3AyXa BHYTPH IOJIOCOK OOJIbIIIE, 3HAYUT JaBICHUE
MEXKy JIMCTaMH MEHbLIE, 4eM CHapyxu. M3-3a pazHoctn naBieHui
MPOUCXOIUT COMMKEHUE TOJI0COK OyMar.

2. Ecnu B3STh TUCTOK OyMaru 3a KOPOTKYIO CTOPOHY U TOIYTh
BJI0JIb JiucTa. JInct nogumaetcs BBepx. [louemy tak npoucxoaut?

CKOpOoCTh HaJl JIUCTOM OOJIBINIE, YeM MO JIUCTOM, a

o JABJIEHUE MEHbILE. JTa Pa3sHOCTh AABICHUN U MOJHUMAET

PP JUCT BBEPX. A’3POJUHAMUYECKHM NPUHLHUI CO3IAHUSA

P, <— TMOJBEMHOM CWJIBI MCIOJIB3YETCsS IPH MOABEME ammapara

" rmkenee BO3[lyXa, K KOTOPBIM OTHOCSTCS IUIAHEPBl U

r, <— JICNIbTAIJIAHbl, CAMOJIETBl M CBEPXJETKUE MOTOPHBIE
" jerarenbHbIe anmnaparsl, BEPTOJIETHI.

[lonpemHass cwia y MOTOPHOIO CBEPXJIETKOIO JIETATEJIBHOIO — armapara
CO3JACTCsl HEMOJBWKHO 3aKpEIICHHBIM KpbUIOM. [Ipy mocTynaTenbHOM JBHKEHUH
amnmapara KpbUTo 00TeKaeTcsl MOTOKOM Bo3ayxa. M3-3a 0co0oit popMbl ceueHust Kpblia
(mecummeTrpuanas popma) BO3AyX, OTHOAOIIMI KPBIJIO CBEPXY, ABMXKETCS OBICTpee,
4YeM BHH3Y, IO3TOMY CO3JA€TCs Pa3HOCTh JABICHHUW IIOJ KpPBUIOM M HAaJ HHMM, a B
pe3yJabTaTe BO3HUKAET ITOABEMHASL CUIIA.

3. HanpoTuB BOpOHKH 3a)kuraeM cedy. Uepe3 BOPOHKY NpPOIYyBaeM BO3AYX,
IJ1aMsi CBEYM OTKJIOHSETCS B CTOPOHY BOpOHKM. Kak
OOBSICHUTH JTaHHOE sIBJICHUE?

Puc2

A
rﬂ oakLeMHaA

2

ITomox
eo3dyxa
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Ctpyn BoO3ayxa, BbIXOJS U3 TPYOKH, TEKyT IO pacTpy0y BOPOHKH H

pacTeKaroTCs B CTOPOHBI K KpasMm BOpoHKH. OOpasyercss 00JacTh MOHUKEHHOTO
JaBJICHUS, B KOTOPYIO OTKJIOHSIETCS TJIaMsl CBEYH.
' 4. Bcrpeunsie mnoe3na. CKOpPOCTHBIE TMO€3a MpH
BCTpEUE JOJKHBI 3aMEJINTh XOJ, MHAYE CTEKJIa B BaroHax
pa3oObtoTcs. [louemy? B  kakyio cTOpoHy 0pu 3TOM
BBITAJIAI0T CTEKJIa: BHYTPb BArOHOB WJIK HAPYXKY?

Bnepenu ObicTpo maymiero moesna co3maercs GpoHT
BBICOKOTO JaBJICHUS, a 32 HUM - 00JIaCTh HU3KOTO JIaBJICHUS.
Korna BcTpeunble moesna pa3bes3karoTcs, CTEKJIa B BarOoHaX MOTYT OBITh BBIIABICHBI
HapyXy, MOCKOJbKY MEXIY MO€3/]JaMU BOZHUKAET 00J1aCTh MOHUKEHHOTO JaBJICHUS.

5. B 10XAIuBYIO BETPSIHYIO MOTOLy PACKPBITHIE 30HTHI
WHOrJa "BhIBOpauuBaroTcsi Haum3HaHky' Ilouemy 3T0
MPOUCXOIUT?

[Totok Bo3ayxa, HaOeraromuid HAa  HU30THYTYIO
MOBEPXHOCTh 30HTA, JABWXKETCS IO pPYyClly CBOEOOpa3HOM
cy’Karoleicst TpyObl ¢ OoJibllield CKOPOCThbIO, YEM BO3JyX B
HU)KHEW YacTH, CJIeJ0BaTeNbHO, JaBJIEHHUE CHU3Y OOJbIIe,
4eM BBEPXY, U 30HT BHIBOPAUNBACTCS.

6. Cyna, wuaymue napauielbHbIM
KypCOM, TPUTSATHUBAIOTCS IPYT K APYTY, YTO

——— . SIBJISIETCS TIPUYMHOM MOPCKUX KartacTpod.
‘ Kak 00bsSCHUTB 3TO siBJICHUE?

——— ol = O10 SBJICHHE 00BsCHAETCS
HOHMKEHUEM JaBICHHUS MEKIY CydaMH H3-3a
T » OOJNIbIIEN CKOPOCTH BOALI B  CYKEHHOM

IIPOCTPAHCTBE MEKY HUMH.

[locne OTBETOB ydwamuxcsi Ha IIOCTaBIEHHBIE CUTYAallMOHHBIE 3aJaHMs
[PENoAaBaTesb 0ObIACHIET yUalllUMCs aJlfOPUTM, KOTOPOTO CIENYET NPUIEPKUBATHCS
OpU PELICHUM IPAKTHYECKUX 3aJad C HCIOJIBb30BAaHUEM YpaBHEHUS bepHysum.
OOpamaer BHUMaHUE Ha 0COOCHHOCTH €0 UCIOJIH30BAHUS.

Pemrenne 3amay ¢ MCHOJB30BaHUEM YpaBHEHHsS bepHY/uIM pEKOMEHIyeTCs
IIPOBOJIUTH B CIAEAYIOIIEH MMOCIEI0BATEIbHOCTH:

1. BpiOpaTh [Ba ceudeHHUs, OIS KOTOPBIX OYIyT COCTaBISATHCS YpaBHEHUS
bepuynmu. Heobxonumo BbIOpaTh ceueHUs, AJii KOTOPBIX H3BECTHO BO3MOXKHO
0oJblliee YMCIO TUAPOAMHAMHUYECKUX 3JIEMEHTOB, a TaKXKe CEUYEHHs, I KOTOPBIX
I'MJIPOJIMHAMUYECKHE FIEMEHTHI HEOOX0AUMO OIPENETUTD.

2. BbIOpaTh rOpU30HTAIBHYIO IIJIOCKOCTh CpaBHEHUS. Ee Heo0XxoqumMo BeIOMpaTh
TakKUM 00pa3oM, 4TOObl Z; WU Z, BXOJALIUE B ypaBHeHUe bepHysuin, oOpaTuiuchk B
HYJIb.

3. 3anucate ypaBHeHUE bepHyu s ABYX BBIOPAHHBIX CEUEHHH.

4. YCcTaHOBUTH 3HAYECHUE BEIIMYMH, BXOJSIINX B ypaBHEHUE bepHyium.

5. TloxcraBuTh HaEHHBIE 3HAYECHMS CJIAracMbIX B ypaBHEHHE bepHyum u
ONPEJETUTh UICKOMYIO BETUYHHY.
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[locne wu3nokeHHsI alaropuTMa IMpernojiaBaTelib BBbIIAECT 3a7auM, KOTOpHIE
pemaroTcs ydaluMmcsl y JOCKH TpH ayJIUTOPHOM OOCYXKIEHUHU, C COOJIOJCHUEM
IPEeICTaBIEHHON MOCIE0BATEIbHOCTU PEIICHHUS.

3amaua 1.
[To TtpybGompoBoxy muamerpom 100 mm
MepeKauynBaeTCsI BOJa C  PacxojoM 2 J/c.

OnpenenuTh AaBJIEHUE P2 B CEUYCHUM 2-2, €ClU B |2

ceueHuu 1-1, pacnoyioxkeHHOM  Ha BbICOTE 4 M

B

nasinenue paBHo 1,5 arm. IlorepssMmu Hamopa Ha I
ydacTke rnpeHeOperaeM (KUIKOCTh HJieaIbHast).

Hano: d= 100 mm= 0,1 M; Q= 2 n/c= 0,002 m*/c; H= 4 m; p;= 1,5 at. Haiitu: p,.

Pewenue:

1. BelOupaeM naBa ceueHusi: cedeHue 1-1, naBneHue B KOTOPOM H3BECTHO U
cedeHue 2-2, TaBJIeHUE B KOTOPOM TpeOyeTCs ONPENETUTb.

2. BoiOupaeM ropu3oHTaIbHYIO IIJIOCKOCTh OTCYETA.

BbiOupaeM 1IOCKOCTH HMIKHErO y4yacTKa TpyOoOIlpoBoOAa, [Uisl KOTOPOTO
BEJIMUMHA TeoMeTprudeckoro Hamopa z=0.

3. 3anumem ypaBHeHue bepHyin 171 1ByX BeIOpaHHBIX ceueHui 1-1 u 2-2.

4. YcTraHOBUM 3HAUECHUS BETUYMH, BXOSIINX B ypaBHeHUEe bepHymu.

Bennuuna reomerpudeckoro Hanopa: zi=H; z,= 0.

[Tockonpky AuameTp TpyOONpOBOJA HE U3MEHSAETCS IO JJIMHE, TO CKOPOCTHOM
Harnop Ha y4actkax 1-1 u 2-2 OyaeT oAMHAKOBBIN.

5. lloacraBuM HalieHHBIE 3HAYEHUS ClIaraéMbIX B ypaBHeHUU bepHymin u
OIIPEEIUM UCKOMYIO BETUUHHY.

4.+ P _ P2, OTCIONA P2=pg '(H+&)=pg H+p,;
pg  pg Pg
p2=1000-9,81-4+1,5-10 5= 189240 ITa= 1,89 arm. OTBeT: po,= 1,89 ar.

3anaya 2.

[Io TpyOompoBogy ¢  MEepeMEHHBIMH
pa3MepaMH TONEPEYHOrO CEYEHUs M0 JJIMHE
nporekaer 10 n/c Boxmpl. Jlmamerp OGosbliero
yuactka TpyoompoBoga 300 mm, mensiiero 100 -
MM. MaHOMETp Ha  IIHPOKOM  Y4YaCTKe
TpyOOmpoBOJga TMOKa3bIBaeT jAaBieHuu 1,5 artm.
[TotepsiMu Hamopa Ha ydacTKe TpyOOIIpOBOJa MEKIY MaHOMETpaMH NpeHEOperaeM.
Kakoe naBneHue OyJeT nokas3slBaTh MAHOMETP HA Y3KOM y4yacTKe Tpydonposoaa?

Hano: D= 300 mm= 0,3 m; d= 100 mm= 0,1 m; Q=10 n/c= 0,01 M*/c; pmi= 1,5
ar. Havtu: pm,.

Pewenue:

1.  BeiOupaem naBa ceueHus: cedeHue 1-1, naBieHHe B KOTOPOM U3BECTHO U
cedeHue 2-2, TaBjeHue B KOTOPOM TPeOyeTCs ONpeneTUTh.

2.  BoibupaeM ropu30HTaIBHYIO IJIOCKOCTh OTCYETA.

[TnockocTh OTCYeTa MPOBOAMM BJIOJIb OCH TPYOONPOBOJA, YTOOBI BETUYMHBI
reOMETPUUECKUX HAIOPOB Z OOPATUITUCH B HYJIb.
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3. 3anuiieM ypaBHeHue bepHysum 11 1ByX BeIOpaHHBIX ceueHuit 1-1 u 2-2:

2 2
)4 P>

1 V2
Z =z, + ——+ .
pg 22 pg 28
4.Y cTaHOBUM 3HAUYEHHUS BETUYMH, BXOAIINX B ypaBHeHUE bepHyu.
Benuunnbl reomerpuueckoro Hamopa: z;=0; z= 0. AOGCOIIOTHOE NaBiIeHHE B
CCUCHUX: P1= pM1+paTM; pP2= pM2+paTM-
40 . 40
2 V2 = 2
D ud
5. lloacraBuM HaliieHHBIE 3HAYEHUS ClaraéMbIX B ypaBHeHUU bepHymin u
OTIPEICTUM UCKOMYIO BETTUUHHY.

PutPu . 40 PutPu, 4O
0g z’-D"-2g 0g z*-d*-2g
Orciona Pzt Pans _ Pus ¥ Pops 40" 47O
0g 0g 7*-D*-2g nx*-d*-2g
AOGCOIIOTHOE JJaBlIEHUE B CEYCHUU 2-2
wH P 4O 407
02 z-D*-2g n*-d*-2g
1,5-10° +10° N 4%.0,01° 4001
1000-9.8  3,14*-0,3*-2-9,8 3,14%-0,1*-2-9,8
p.,+ D, =1000-98-(25,51+0,00102 —0,083) =24919511a = 2,49amm

P, =2,49-1=149amm

OtBeT: po= 1,49 ar.

[locne pemienuss 3amad  mpenojaBaTedb  MPOBOJUT  CPABHUTENIbHYIO
XapaKTEPUCTUKY ABYX PEIIEHHBIX 3a7a4, KaKk MPUMEPOB BIUSHUS Ha JBIKEHUE
KUIKOCTH TEOMETPUIECKOTO PACIIONIONKEHHUS TPyOOIIPOBOIa B MMPOCTPAHCTBE (3a7a4a
1) u mepenana CKOPOCTHOTO Hamopa (3agayva 2).

B zaxmoumTenpHONW YacTH  WM3Y4YEHHUS TEPBOrO  y4eOHOTO  BOMpoca
MpernoiaBaresib 0000IMaeT pacCMOTPEHHBIE MaTepHallbl, OOpalacT BHHUMaHUE Ha
OIUOKH, KOTOPHIE OOBIYHO BO3HHUKAIOT MPHU PEIICHUH JAHHBIX 3a]1a4.

CxopocTH B ceueHHsxX V, =

P
p,wZ +pam/w = I[)g(

p.,+Pp.,., =1000-98-( )

Tembl 10KJI210B U pedepaToB
1. 'mapocraTnueckoe JaBJIEHUE U €T0 CBOKCTBA.
3. OcHOBHOE ypaBHEHUE rUAPOCTATUKU. 3aKOH [lackass, ncrnoap30BaHuE €ro B
MTOYKAPHOM TEXHUKE.
4. AGCONIOTHBIN U OTHOCUTEINIbHBIN TTOKOM (PaBHOBECHE) KUAKUX CPE/I.
5. Buael gaBieHuil.

Bonpocs! Aj1s1 CAaMOKOHTPOJISA
1. Yto n3yyaer Hayka ruipaBiaukKa’?
2. Ha kakwe J1Be 4aCTH OHa MOAPA3AEIAETCA?
3. UYro Ha3bIBaeTCA MPOTUBOMOXKAPHBIM BOJIOCHAOKEHUEM?
4. Ilpyu xakux YCIOBHUAX B TUAPABIMKA IMPUMEHHMBl METOJbl MAaTE€MaTUYECKOIO
aHanu3za’?
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Ha3BaTh OCHOBHBIE OTJIMYUS KUAKOCTH OT Ira3000pa3HOro Tena?

Kaxkue nokasarenu nCnonb3yroTCs sl XapaKTePUCTUKH KUJTKOCTH?

Urto Ha3bIBaeTCS MIIOTHOCTHIO, €IMHUILIBI €€ U3MEpPEHUs?

KakumMu  TepMOJMHAMUYECKHMMHM  MapaMeTpaMu  COCTOSIHUS — ONpeaessieTcs

MJIOTHOCTH?

9. Yto Ha3bIBAETCS yACIbHBIM BECOM, €IUHUIIBI €TO U3MEPEHUS?

10. Yto Ha3pIBaETCS C)KUMAEMOCTHIO, KAKUM KO3(PPUITMEHTOM OHA XapaKTEPHU3yeTCs?

11. Kakas BenuunHa oOpaTHas KO3QPUIIMEHTY CKaThsl, SAUHULIBI €€ U3MEPEHUS?

12. Kakum  k03QGUIIMEHTOM  XapaKTepu3yeTcs TEeMIIEpaTypHOE  PaCIHIMpECHHE
KUJKOCTU?

13. Yro Ha3bIBaeTCs BIA3KOCTHIO YKUJIKOCTU?

14. Yto Ha3bIBaeTCs KacaTeIbHBIM HaIpsKeHUueM (3akoH TpeHust HproTona)?

15.Ha kakue Tpymnmbl JIEIATCS BHEIIHUE CUJIbI, JEHCTBYIOIIME HA JaHHBIM 00BEM
JKUIKOCTH?

16.Kakue cuibl Ha3bIBaIOTCSI MACCOBBIMU?

17.Kakue cuiibl Ha3bpIBatOTCSI OO BEMHBIMU ?

18.Kakue cuiibl Ha3bIBAIOTCSI TOBEPXHOCTHBIMU?

19.Yt0 n3yyaer rugpocratuka?

20.Kakoe naBneHue Ha3bIBa€TCs TMAPOCTATHYECKUM?

21.IlepBoe cBOMCTBO I'MAPOCTATHYECKOTO JIaBJICHHUS.

22.BTopoe CBOICTBO THAPOCTATUYECKOIO JABICHUS.

23. IuddepennmanpHble ypaBHEHUs paBHOBecHs Dilnepa.

24.OCHOBHOE ypaBHEHHME THAPOCTATUKHU: €r0 T€OMETPUUECKUUW W SHEPreTUUYECKUIl
CMBICIL.

25.910 Ha3bIBAETCS BAKYyMOM?

PN

OlIOprIe TEPMHHBI 110 TCMC «PelieHue 3amad ¢ MCIOJb30BAaHUEM YPaBHCHHA

bepuymnny»: ypaBHeHue bepHyiiM, peanbHas U HJi€ajbHAas KUIKOCTH, MbE30OMETD,
BaKyOMETD.

TecTbl 1JI CAMOKOHTPOJISA

1. Bnuwume na mecme nponycka depes 3animyro mpu npasuilibHvlx onieenia

B Tevenve waeansHoli mumocty

Q@7

d, =90

260w

I =30 Mw

hy=133m4  h,=20mm  h,=132um

Ha pucynke npencrapiieHa cxema
AKCIEPUMEHTAIILHOTO MCCIIE0BAHUS 3aKOHA COXPAHEHHUS SHEPTUHU MTOTOKA
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uaceaIbHON KUAKOCTH (ypaBHeHUs1 bepHyin) B TpyOOnpoBoie ¢ epeMEeHHbIMU
pa3MepaMu MONEPEUHOro CeYeHUs 1o JITMHE. B ceueHusix yctaHOBIEHbI TPYOKH, B
KOTOPBIX KUJKOCTh MOJHUMAETCS Ha BEJIMUUHY, YUCIEHHO PaBHYIO

1) reomeTpuyeckoMy Hamnopy

2) Hanopy JaBJEHUs

3) Nbe30METPUUECKOMY HATIOPY

4) yaenbHOW KUHETHYECKOW SHEPTHH

5) yienpHOM NOTEHIUAIHON YHEPTUU AaBICHUS
6) yaenbHON NOTEHIMAIbHON SHEPTUH MTOJI0KEHUS

Kpurepun oneHuBaHus: KaxAbld MpPaBUILHO BbIOpAHHBI BapuUaHT OTBETA
orieHuBaetcs B 0,5 Ganna.

2. Ilo TpybonpoBoay nuametpoM 100 MM IpOTEKAaET BOJa CO CPEIHEN CKOPOCTHIO 1
M/c. Uemy OyaieT paBeH 00BEMHBIN Pacxo]l BOJbI B JaHHOM TpyOoIpoBojae?
Pemenue mpencTaBuTh MOTHOCTHIO, 03 okpyriienus B Buze: (ITK-58)

3
a) Mm/c,
0) a/c.

Kputepun oneHuBaHus: NpaBUIbHBIA OTBET OlLlEHHMBaeTcsa B | Oamn (3amaHue
CUMTAETCs] BBIIIOJIHEHHBIM BEPHO, €CJIM OTBET 3alucaH B Tol (opme, KoTopas
yKa3aHa B MHCTPYKIIMH 10 BBIOJHEHHUIO 3aJaHus); HEMpaBWIbHBINA — 0 OalioB.

3. Buvibepume 06a eapuanma omeema.

[Ipy ucnbpITaHUM HA BOAOOTAAYY OOBEMHBIM CIIOCOOOM BHYTPEHHETO MOKaPHOTO
KpaHa B TeueHue 40 cexynn B MepHoM Oake okazanoch 100 i Bomel. Uemy Oyaer
paBeH pacxo]] BOJIbI?

1) 0,0025 m3/c

2) 0,4 n/c

3) 0,4 M¥/c

4) 2,5 n/c

5)25 n/c

Kputepun olieHMBaHUA: KaXAbIH TMPaBUIBLHO BbIOpAaHHBIH BapHaHT OTBETa
orenuBaercs B 0,5 Oamna

4. llononnume npeonodiceHue, 8bl0pas 00UH 8apuanm omeema

VYpaBHenne bepHymIn IS ABYX pa3iMYHBIX CEUEHUH MOTOKA /aeT B3aMMOCBS3b
MEXTY

1) naBieHueM, pacxoJ0M U CKOPOCTHIO

2) cKOpOoCThIO, AaBieHUuEM U Kodddunrentom Kopuonmca

3) naBiIeHUEM, CKOPOCTBIO U T€OMETPHUECKON BBICOTOM

4) reoMeTpruyYecKoi BBICOTOM, CKOPOCTHIO, PACXOJ0M
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Kputepun oOlleHMBaHUSA: KaXIbI MPAaBWJILHO BBIOpAHHBIM BapHaHT OTBETa
oneHnBaeTca B 1 Oaiut

5. Buvibepume ooun eapuanm omeema.

Unen ypaBHeHus bepuymnnu, o603HauaeMblii OyKBOIl Z, Ha3bIBaCTCS
1) reomeTpryeCcKOi BEICOTOM

2) Nbe30METPUUYECKON BBICOTOM

3) CKOPOCTHOM BBICOTOM

4) moTepsIHHOW BBICOTOM

Kputepun oOlleHMBaHUSA: KaXIbI MNPaBWIBHO BBIOpAHHBIM BapHaHT OTBETa
oneHuBaeTcd B 1 Oaiut

Bomnpocel 15151 caMOCTOATEILHOTO U3yYeHUs
Hcnonb3yst MmaTepuai, U310KeHHBIH [ 1], U3y4UTh BOIIPOCHI:

3akoH Ilackans.

Kak 3akon ITackasist npuMeHsieTCsl B MOKAPHOUN TEXHUKE.

AOCOIOTHBIN MOKOM KUAKUX CPEl.

OTHOCUTENBHBIN MOKOU KUJIKUX CPEI.

HazBaTh BUbI 1aBIICHUS.

Haueptuts nunarpamMmy naBieHHM.

Haueptuth cxemy ammapara C MbE30METPOM, €CIIM JABJICHHE Ha CBOOOIHYIO
MMOBEPXHOCTH KUAKOCTH OO0JIbIIIEe aTMOC(HEPHOTO.

Nk

[IpakTuyeckne 3aJaHus A5 3aKpeNJeHUs MaTepuaJia

OmnpenenuTh NMpeneiabHyI0 BBICOTY PACIONIOKEHUE OCH IIEHTPOOESKHOTO Hacoca
HaJl YpOBHEM BObl B BOJAOMCTOYHHUKE, €CIIM pacxo] BojAbl U3 Hacoca 40 j/c, nuameTp
BcachiBatouieid Tpyosl 150 mM. Bakyymmerpuyeckoe aaBiieHHE, CO31aBaeMO€ BO
BcackiBatoieM natpyOke, 51-10° Ila. Ilotepu nHamopa BO BcachIBaroIIe JHWHUU
COCTaBIAIIOT 1 M.

Tema 3. Pe:xuMbl IBMIKEeHUS JKHUIKOCTE

Heuab: nzyuuts onbiT Pelinonbaca. Kpurepunt Pelinonbaca. Pe:xxuMel qBrkeHus .
JlamuHapHoe M TypOyJEHTHOE JBWXKEHHE KHUAKOCcTeH. (OCOOEHHOCTH MBHKEHUS
KUIKOCTEH TpH  pa3HbIX pexumax. [ypOyJeHTHOCTb, €€ CTaTUCTHYECKHe
XapaKTEPUCTHKHU.

MeToanyeckue peKoMeHAalUH 110 U3YYEHHIO TeMbl
B nannoit Teme He0OX0IMMO OOpAaTUTh BHUMAaHUE Ha XapaKTEPUCTUKY BEITUYHH,
BXOJSIIMX B COCTaB OOIIEr0 YypaBHEHUS DOSHEPrud, 3HATh MHTETPATBHYIO U
auddepeHnnanbayo Gopmy ypaBHeHUS. V3yduTh MOHATHS KOJIWYECTBA JBHKEHUS U
MOMEHTAa KOJMYECTBAa JBIDKEHHUS, OOIIYyI0 METOAUKY pelIeHHus 3a1ad ¢
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UCIIOJIb30BaHUEM YpaBHEHUS bepHyu.

Eme B 1880 r. JI. M. MenaeneeB 3aMeTUN CYIIECTBOBAHHUE JIBYX
OPUHLMIINAIBHO Pa3HbIX PEKUMOB JIBUKEHHUS JKUAKOCTH, KOTOpPHIE OTJIMYAKOTCS
Pa3IMYHBIMHU 3aBUCUMOCTSAMHU CUJI TPEHUS OT CKOpOCTH JBWKeHus. Haubosee nmomaHO
PEXKUMBI JIBIKEHUS JKUIKOCTH OBLIM 3KCIEPUMEHTAIBHO M3Y4Y€HBbl AHTJIUHCKUM
¢uzukom O. PeiiHonbacom, pe3yibTarsl ero padoT omyOnukoBansl B 1883 r. Comn
uccinenoBanusi O. PeliHonbac mpoBoAms Ha mMpubOpe, cxemMa KOTOPOro Moka3aHa Ha
puc. 1. K Oaky 2 nmoctatoyHo OOJBLIOTO pa3Mepa, HAMOIHEHHOMY JKHAKOCTBIO,
NPUCOEANHSICTCA CTEKIsHHAs TpyOa 3, cHaOXeHHas Ha KOHIE KpaHoM 4 s
perynvpoBaHus pacxojaa. BenmunHa pacxoja onpenemnsieTcsl Npu MOMOIIKM MEPHOTO
Oaka 5. Bxon n3 Oaka B TpyOy AenaeTcsl IUIaBHBIM JJII YMEHBIIEHHS BO3MOXHBIX
BO3MYILEHUN NPU NOCTYIUIEHUU *Xuakoctu B TpyOy. Hax Oakom 2 pacmnonaraercs
MaJIeHbKMIl cocysa |, HamoONHEHHBIM pacTBOpoM Kakoil nubo kpacku. OT cocyna
OTXOJUT TOHKas TpyOKa 6, U30THyTas BHU3Y TaK, YTO €€ 3a0CTPEHHBIM BBIXOJHOMN
KOHEI| BJABUHYT BO BXOJHOH YYacTOK CTEKJISIHHOM TpyOnl 3. Pacxon kpacku
perynupyercs KpaHoMm 7.

{A{/?

Puc. 1. Cxema onbiTHOM ycTaHoBkHU O. PeitHonbca: 1- cocyn ¢ kpackoi; 2- 6ak;
3- crexiisiHHAs TpyOa; 4- KpaH ISl peryJIMpOBaHUs Pacxo/ia >KUIKOCTH;
5- MepHblii 0ak; 6- TpyOKa; 7- KpaH JJIsl peryJIMpOBaHUS PacXoja KPacKu.

Kunkocte B Gake mepes HaA4aJoOM OTBITA BBIAEPKUBAIOT B TOKOE B TEUCHHE
HECKOJIbKMX YaCOB JJIsI yCTPAHECHUS BCEX HAYAIbHBIX BO3MYLICHUHN B HEW. Eciu 3atem
CJIeTKa MPUOTKPHITh KPaH 4, )KUJIKOCTh HAYHET MEIJICHHO BBITEKATh M3 Oaka 2 4yepe3
TpyOy 3, B KOTOPO YCTAaHOBUTCS HEKOTOpas CPEIHSS CKOPOCTh, COOTBETCTBYIOIIAS
TaHHOMY pacxony. Eciam ogHOBpeMEHHO MPUOTKPHITH KpaH 7 B TpyOke 6, TO u3
nocieaHed B TpyOy 3 HA4HET MOCTymnaTh Kpacka B BHIE TOHKOW MPSMOJIMHEHHOU U
PE3KO BhIACISAIONIENCS CTPYKU. [Ipu 3TOM BecbMa XapaKTEpHO, YTO KPacKa JBUKETCS
B TpyOe 3, HE CMEIIMBAsACh C OCTAIBHOM KUAKOCThIO. Co3/1aeTcsl BIEYATICHUE, UTO
CTpyMKa Kak Obl MOMECTWUJIaCh BHYTPU TPYOBbI B BHUJE KAKOTO-TO MOCTOPOHHETO
crepxkHs. Ecnu WM3MEHUTHh TMOJIOKEHUE KOHIIA TOHKOM TPYyOKH 6, BBIMYCKAIOIIEH
KpacKy, M3MEHHUTCA W TIOJOKEHHWE OKPAIICHHONW CTPYHMKM OTHOCUTEIBHO CTEHOK
CTEKJITHHOM TpyOBl 3, HO Kpacka MO TpeXHeMy OyaeT IBUTAThCA OTACIBbHOMN
cTpyiikoil. CnenoBaTenbHO, B CTEKISIHHONW TPyOe JKUIKOCTh JABUKETCA OTICIbHBIMU
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CTpyHKaMU WM OTACIHHBIMU CIOSMHU. ECITM HECKOJIBKO yBEIIMYUTH OTKPBHITHE KpaHa
4, pacxon >KHIKOCTH dYepe3 TpyOy YBEITUYHTCS, COOTBETCTBEHHO BO3pacTET U
CKOpOCTh, HO TIEpBOHAYallbHAs KAapTHUHA JBIDKEHUS KAauyeCTBEHHO HE HW3MEHHUTCS.
OmHaKo TOCNe OMpeAeIEHHOTO OTKPBITHS KpaHa CTpyHKa HadyWHAeT MpUOOpeTaTh
BOJIHOOOpa3HOE OYEpTaHWE: CHayajla CTAHOBHTCA KakK OBl JIpoJKalle, MyTh ee
JIeJTaeTCsl M3BUIIMCTBIM, XOTS OHA eIe OCTAeTCs 3aMETHOW B Macce >KUIKOCTH. [lpu
JaJIbHEUIIEM MEUICHHOM OTKPBITHM KpaHa Ha OTACIBHBIX YYacTKaX CTPYHKH
TIOSIBJISTFOTCSI Pa3phIBBI, CTPYHKa TepsSET CBOIO OTYCTIMBYIO dopMy. M HakoHel, mpu
KaKOM-TO OTKPBITUH KpaHa HACTyIaeT MOMEHT ITOJIHOTO Pa3pyIICHHUS CTPYHKH, KOTa
Kpacka MOJTHOCTHIO CMEITUBASTCS C KUAKOCTHIO, IBUXKYIICHCS IO TpyOe 3, U U3 KpaHa
4 BBITEKACT PAaBHOMEPHO OKpAIICHHAs XUAKOCTh. JIBM)KEHHE KUAKOCTU B TpyOe 3
cTaHoBHUTCA OecropsmouHbiM. l[lpu nmanpHEWIIeM OTKPBITUM KpaHa CTENeHb
OeCIopsIIOYHOCTH BHYTPEHHETO MEXaHU3Ma IMMOTOKA YBETTUIUBACTCS.

[Ipu oOpaTHOM MPOBEACHUU OTBITA, T.C. TPU MOCTEIIEHHOM 3aKPBITUW KpaHa,
SIBIICHUE TIOBTOPSETCS B OOpaTHOM TMOPSAIKE, XOTS IMEpexoa OT OecTopsI0YHOTO
JIBUKCHHSI B CTPYHHOE, YIOPSIOUYCHHOE MPOUCXOANT MpHU 0oJiee HU3KUX 3HAYCHHSIX
CKOPOCTH JIBIKEHUS )KUJIKOCTH B TpyOe 3.

Pexxum NBHOKEHUS )KHJIKOCTH, IIPH KOTOPOM COXPAHSIFOTCS OTACIbHBIC CTPYHKH
KUJKOCTH, HA3bIBACTCS JIAMHHAPHBIM (OT JATHHCKOTO CJioBa lamina- cioit).
becriopsiiouHbIil  peXUM JBMDKCHUS JKHJIKOCTH HAa3bIBAe€TCS TYpOYJEHTHBIM (OT
JATUHCKOTO cJIoBa turbulentus- 6eciopsiouHbI).

OnbIT MOKa3bIBACT, YTO MEPEXOJ OT JAMHUHAPHOTO TECYCHHS K TYpPOYJICHTHOMY
IPOUCXOTUT TEM JIerde, yeM OOJIbIIe MAcCoBasi CKOPOCTh JKUAKOCTH AV U auamerp
TpyObl d W YeM MEHbIIEC BA3KOCTh XKHIKOCTH #. PeHHOJBbAC YCTaHOBWI, YTO
yKa3aHHbIE BEIWYMHBI MOXXHO OOBEAMHUTH B Oe3pa3MepHBI KOMIUJICKC, 3HaUYCHHE
KOTOPOTO TO3BOJIIET CYAUTh O PEKUME ABMKCHUS KUIKOCTH. DTOT KOMILJICKC HOCUT
HazBaHue kputepus PeitHonbaca (Re):

Vdp

Re= H

Kputepuii Re sBaseTcss Mepoil COOTHOIICHMS MEXIY CHJIAMH BS3KOCTH H
MHEpIMH B IBIDKYIIEMCS MOTOKEe. B caMoM Jelie, BEpOSTHOCTh HApyIICHHUS
JIAMMHAPHOTO PEKHMMa TEUCHHWS M BO3HHKHOBCHMS XAOTHUECKOTO IIepeMelleHHS
HaCTUl, TEM 60JIBHIe, YeM MCHBIIC BA3KOCTH KHIKOCTH, HpeHHTCTByIOHIa}I 3TOMy
HApYILIEHHIO, ¥ YeM OOJIbIIE €€ IIOTHOCTh, NPEACTABIIAIONIAas COO0N Mepy WHEPIHH
OTKJIOHUBHOIUXCA OT HpﬂMOHHHeﬁHOFO JABUXCHHUA YaCTHUII. HOSTOMY HpI/I paBHLIX
CKOPOCTSIX JIBUJKEHHS Pa3IMYHBIX JKHIKOCTEH B Tpy0ax OIMHAKOBOTO JHaMETpa
Typ6yJIeHTHOCTB BO3HHUKAECT TEM JICTUEC, YEM 60JILHIe IIJIOTHOCTh M MCHBIIIC

JUHAMUYECKass BSI3KOCTh , MJIM YEM MEHBIIE KHHEMaTHdyecKas BI3KOCTh V.
CooTBeTcTBEHHO Kputepuii PeliHonbaca MOXKeET ObITh 3alIMCaH B BUJIE:
Vd
Re= Vv

Ilepexoax OT JaMUHAPHOTO K TYpOYJIEHTHOMY JABUXKEHHIO XapaKTEpU3yeTCs
KPUTUYECKUM 3HaueHUEM Re,. Tak, mpu ABMKECHUH KUAKOCTEH IO MPAMBIM ITIaJAKUM
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TpyOam Rep~2320. Ilpu Re< 2320 TeueHue OOBIYHO SBISETCS JaMUHAPHBIM,
MO3TOMY JIaHHYI0 00JlacTh 3HaueHWid Re Ha3bpIBalOT 001acThbl0 YCTOWYMBOTO
JaMuHapHoro pexkuma TtedeHus. I[lpu Re>2320 wame Bcero HaOmMogaeTCs
TypOyneHTHbIN xapakTep aBrkeHus. Onnako npu 2320<Re<10 000 pexxum TeueHuUs
ele HeyCTOWYMBO TYypOyJeHTHBIA (3Ty 00JacTh M3MEHEHWs 3HaueHud Re dacto
HA3BIBAIOT MePexoaHoi). XoTs TypOyJIeHTHOE ABMKEHHUE TIPU TAaKUX YCIOBHUSAX OoJiee
BEpPOSITHO, HO MHOTJA IIPU 3TUX 3HAYEHUAX Re MoxeT HaOMoaaThCs U JIaMUHAPHBIM
notok. Jlume npu Re> 10000 TypOyneHTHOEe JBUKEHHE CTaHOBUTCS
YCTaHOBHUBIIUMCS (pa3BUTHIM) (puc. 2).

I ) II

=N .

_ > —> _ —>
Re<23R0 > T 2320%Re<10000 @00&0—)
— (& 0% ¥

YvY
YvY
Yvy

Puc. 2. Pexxumbl aABrkeHUA xxkuakocteit: [- mamunapnsiif;II- nepexoanblii;
III- TypOyneHTHbII

B cnydae aBukeHUS KUAKOCTH Yepe3 KaHalbl HEKPYIJIOTO CEYCHHS TpU
pacuere kputepus Re Bmecto d wucmosnb3yercs HKBUBAJCHTHBIA JAUAMETP,
OTIPEICTISIEMBIN COOTHOIIICHUEM:

4w

d=%,

rae @ - IOIaab MOIEPEYHOTO CEUEHUS, M?;

A - CMOYCHHBIN MEPUMETP, M.

DKBUBAJICHTHBIN JHAMETP pPaBeH AMAMETPY THIIOTETHYECKOro TpyOOormpoBoja
KPYTJIOTO CEYCHUSI, AJIsl KOTOPOTO OTHOIICHHUE IUIOIAM K CMOYCHHOMY TIEPUMETPY TO
e, 4TO U JUIS JaHHOTO TPYOOIPOBO/Ia HEKPYTJIOTO CEUYCHHUSI.

Hampumep, [uis KaHajga MPSIMOYrOJBHOIO CEUYCHUS CO CTOPOHAMH a H b,

[MOJIHOCTBIO 3aI0JIHEHHOTO KUIKOCTHIO:
4w 4ab 2ab

4= 1 2@+b) atb

JIisi KaHama KOJBIEBOIO TOMEPEYHOTO CEUYEHHS, B KOTOPOM JKHUJKOCTb
orpaHuyeHa BHYTPEHHEH W HapYKHOW OKpYKHOCTAMU c auameTpamu dy u dy
COOTBETCTBEHHO, 3KBUBAJICHTHBIN JUAMETP:

T 2
do 440 @ rdd-dy
a= % md,+d)  d,+d, o

Jliist kpyriioi TpyObl ¢ BHYTpEHHUM JuameTpoM d:
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T 2
do_*4¢
d=X nd

T.C. paBEH BHYTPEHHEMY JAHAMETPY TPYOBI.

=d

5

PaccmoTpum naMuHapHBIN PEXKUM JBUKEHUS KUIKOCTEH.

VYcnoBrueM CcyniecTBOBaHUS JIAMUHAPHOTO pEKUMa JBHKEHUS, KaK YKa3bIBaJOCh
BBIIIIE, SIBJIAETCS CIEAYIOIICE:

Re<Re=2320.

CMeHa peXMMOB TEUEHUs MpU JOCTUXKEHUH Re,, 0OBsACHSAETCS TeM, 4TO OJUH
PEXKUM TEUECHHUSI TePSET YCTOMYUBOCTD, a IPYroi ee NpuodpeTaer.

ITpu uucnax PeliHonblca, 3HAYUTENBHO MEHbIIUX Rey,, JTaMUHapHBIE TECUECHMS
HE YYBCTBUTEIBHBI K HEOOJBIIUM BO3MYIIECHUSM. JIaMUHApHBIN pPEKUM TEUCHUS
coxpaHsercs (He MepexoAUT B TypOYJCHTHBIN) MPU HATWYUHM HEOOJBIIMX BHEIIHUX
BUOpalUi, IIEPOXOBATOCTEH BHYTPEHHEH MOBEPXHOCTU TPYOBI, HEIOCTATOYHO
IJIAaBHOTO BX0Ja U3 0aka B TpyOy M T.1. Bce BO3MyIIEHUs B 3TOM Clly4ae MOramarTcs
BJIMSTHUEM BSI3KOCTH U JIAMUHAPHBIN PEXXUM SIBJISIETCSI BIIOJIHE YCTONYMBBIM.

CymiecTBOBaHUE JTAMHUHAPHOTO PEXHMa MOXKHO 3aTSHYTh, T.€. JOOUTHCS TOTO,
YTOOBI TeUeHHE OBbUIO JIAMUHAPHBIM Mpu Ooisbiiux, yeM 2320, yucnax PeitHonbica,
nu30erasi BHEUIHUX BHOpanui, HCHONB3Yys OYEHb TIJaJKue TpyObl, oOecreyuBas
CIIOKOMCTBUE XKUJKOCTH B Oake M OpraHu3ys OY€Hb IUIaBHBIA BXOJ B TpyOy. Eciu
OPEANPUHATh BCE 3TH MEPHI MPEIOCTOPOKHOCTH, PEKHUM JAMHUHAPHOTO TEUYCHHUS
yAaeTcs 3aTAHYTh A0 uucia Pelinonbaca nopsaaka 20 000. OgHako HEAOCTATOYHO
HE3HAYUTEIbHBIX BO3MYUICHUN MOTOKA, YTOOBI PEXKHUM JBIXKCHHS B ATHX CIydasx
nepemien B TypOyneHTHbIA. [loaToMy B MNpUKIAAHBIX pacyeTax Cleayer
IIPUAEPKUBATHCS YIIOMSHYTOTO 3HAYEHUSI KpUTHYECKOTo yncia Peiinonbaca 2320.

OnbIT U TEOpPHUS MOKA3bIBAIOT, YTO KOI(PPHUIMEHT TPEeHHs], XapaKTePU3YIOIIHii
CONPOTHUBJICHUS BS3KOTO TPEHUS HA NMOBEPXHOCTH TE€JA, 3HAYUTEIBHO MEHBIIE MpPHU
JaMHUHApHOM TOTPAHUYHOM CJI0€, YeM IMpH TypOyJeHTHOM. B cBs3u ¢ »Tum
MPEANPUHUMAETCSI MHOKECTBO MCCIIEIOBAaHUN NIl pa3padOTKU Mep IO 3aTSATHMBAaHUIO
JAMUHAPHOTO TOTPAHUYHOTO CJIOS M TOJY4YeHHs] TakKuM O0O0pa3oM BBIUTPHIINIA B
CHUYKEHHUH COIIPOTUBIICHHUS.

Tak, Hanpumep, OOHapyK€HO, YTO J1I00aBIEHHUE B BOJY BOJOPACTBOPHUMBIX
NOJIMMEPHBIX  BELIECTB OMNPEIEICHHBIX KOHIIEHTpPAaUUi MO3BOJSET YBEJIWYUTH
nepexonHoe yuciao Re mo 10 000. JIroGoit mosmumep, yMEHBIIAIONIUNA COMPOTURIICHUE,
MOJKET J1aBaTh MaKCUMAaJIbHbIN 3((eKT /uisi JaHHOW TPYObl U CKOPOCTH TEUEHUS MpPU
COOTBETCTBYIOIIEM  MOJAOOpE  KOHIEHTpanuu.  MakcuMmaibHOE  CHUXKEHUE
CONMPOTHUBJICHUS OyAeT HAOII0AAThCS B TOM CIIy4ae, €Cju TeYEeHUEe pacTBOpa Mo BCEMY
CEUCHHI0O TIOTOKa CTaHeT JamMuHapHbIM. llomumepHble 100aBKH MPENSATCTBYIOT
o0pa3oBaHHIO TYpOYJIEHTHOCTH B MTOTOKE.

Brenenne nonmakpunamuaa B notok Bojbl (C= 0,02 %) 1mo3BOJISIET YMEHBIIUTh
COTPOTUBIIEHUE B TPYyOOMpPOBOJAX CHPUHKIEPHBIX M JAPEHUYEPHBIX YCTaHOBOK
BOJSIHOTO TIOKapoTyueHus Ha 67, 5 % M yBeIMUUTh UX MPOMYCKHYIO CIIOCOOHOCTH B
1, 77 paza. Ilorepu Hamopa B MOKAPHBIX pyKaBax MpH J00aBKaxX MOJUOKCHAITHIICHA
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(C= 0,0002 %) ymenbmatorcst Ha 40 %. Takum o0Opa3oM, Mpu TOH K€ MOUIHOCTU
Hacoca Oy/IeT YBEeJIUYUBATHCS JaTbHOOOMHOCTh CTPYH.

PaccmoTpum Mozenb TaMUHAPHOTO BUXKEHUS KUJKOCTH.

[Tpn namMuHApPHOM JBUKEHUU KUAKOCTH CKOPOCTH B KMBOM CEUEHUHU MOTOKA
M3MEHSIOTCS MOCTENEHHO OT HYJIEBBIX 3HAYECHHUI Y CTEHOK /10 MAaKCUMAJIbHBIX HAa OCHU
TpyObl. HyneBble 3HA4YEHUSI CKOPOCTH y CTEHOK OOBSICHAIOTCA MPUIIUIIAHHEM
KUAKOCTH K HUM. JKHIKOCTh, NBIIKYIIAsCA B TPyOe, MOXKET OBITh MpEICTaBIICHA B
BHUJIE OTIEIbHBIX OECKOHEYHO TOHKHUX UWJIMHIPUYECKUX CIIOEB, KOTOpHIE
MEePEMEIIAIOTCA C PA3IMYHBIMA CKOPOCTSIMU, YBETUYUBAIOIIUMUCS K OCU TPYOHI.

o

Puc. 3. Moaens naMrUHapHOTO IBUKEHUS KUIKOCTH

Cnou KUIKOCTH, JBIKYIIMECS ObICTpee, YBIEKAalOT 3a co0oil  ciow,
IBUKYIIUECS MEJJICHHEe, W, HA00OpOT, CIOU KUAKOCTH, ABUKYIIHUECS MeEJJICHHEE,
TOPMO3SIT CJOM, JBMKylMecss ObicTpee. [IpoucxomuT kak Obl  CKOJBXKEHHE
WIMHAPUYECKOTO CJIOS, JBMXKYHIErocs ¢ OoJblle CKOPOCThbIO, IO  CIIOKO,
JIBUKYILIEMYCSl C MEHBIIIEH CKOPOCTBIO; TPU 3TOM HAa CMEXHBIX MOBEPXHOCTSX CJIOEB
KUJAKOCTH PA3BUBAIOTCS CHJIbI TPEHUS M3-3a HAJIMYUS CIETUICHHUS] YacCTHUIl >KMJIKOCTU
Ipyr C JpyroM U CO CTEHKaMH, €€ OrpaHUYMBAIOIIUMU, KUAKUNA 00beM
nepopmupyetcs. B utore Topmo3siiee AeiCTBHE CUII TPEHUS MPUBOAUT K TOMY, UTO
OTJENbHBIE YACTHUIIBI JKUJIKOCTHU JABIKYTCS C Pa3TMUYHBIMH CKOPOCTSIMHU.

CpenHsst CKOPOCTh IPU JJAMHUHAPHOM PEXKUME

V= VMaKC/ 2a
T.€. paBHA MOJOBUHE CKOPOCTH 11O OCU TPYOBI.
MecTHast cKopoCTh (CKOPOCTh Ha HEKOTOPOM PACCTOSIHUU T OT OCH TPYOBbI)
Vi=Viae' [1-(1/10)?],

i€ To- PAARYC TPYOBI, M.

PaccmoTpum TypOYJIEHTHBIN pEeKUM ABUKEHUS KUIKOCTEH.

Mexanusm TypOYJEHTHOTO IOTOKAa BeChbMa CJOXKEH. TpYyIHOCTh pelieHus
CBsI3aHA C T€M, YTO MPU TYpOYJIECHTHOM PEKUME ABUKEHUE KOHEUHBIX MACC JKUJIKOCTU
NPOUCXOUT KaK Obl OECHOpsIOYHO B Pa3HbIX HAMPABICHUSX, MOJOOHO IABUKEHUIO
MOJIEKYJ, pacCMaTpUBaeMOMY B KMHETUYECKOW Teopuu razoB. [Ipum 3ToM yacTHIIbI
KUJIKOCTU TEPEMEIINBAIOTCS MEXAy COOOH, a CKOpOCTh B JII0OOI TOYKE MOTOKA
MOCTOSIHHO M3MEHSIETCS OKOJIO CPEJHEr0 3HAYEHHUs KakK IO HaIpaBJICHUIO, TaK U IO
BEJIMUMHE. DTO SIBICHUE HA3bIBAIOT MyJibCcAllUeld CKOPOCTH.

TypOynenTHoe IBUKEHUE MO CYIIECTBY SIBISETCS HEYCTAHOBUBIIUMCS, TaK Kak
CKOPOCTH B HEM HEMPEPBHIBHO M MOCTOSHHO U3MEHSAIOTCS BO BPEMEHH, HE MOAYUHSACH
KaKUM-THOO BHJIMMBIM 3aKOHOMEPHOCTAM. Takoe XKe HEeperysipHOe HW3MEHEHHE
CKOpPOCTH B paccMaTpUBaeMbli MOMEHT BPEMEHHM XapaKTEpPHO M MIpPHU MEepexoie B
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NOTOKE OT OJHOM TOYKM K Jpyrol. TpaeKTopuu [BHKEHUS 4YacCTUL KUJIKOCTH
YpE3BbIYAMHO CJIOXKHBI, YeM U OOBSACHSETCS MHTEHCUBHOE IMEpPEMEIIMBAHUE YaCTHUIL
KHUJAKOCTH B TYpOYJIECHTHOM MOTOKE.

[To cxeme, mnpemnoxenHor JI. IlpannarineM, mnpu TypOYJEHTHOM pEKHUME
OomnpIias 4YacTh TOTOKA 3aHATa TYpPOYJNCHTHBIM SAPOM U JUIIbL Yy TPaHUIHOU
MOBEPXHOCTH, B YACTHOCTH, y CTEHOK TPYObI, 00pa3yeTcs OYeHb TOHKHI JTaMUHAPHBIN
cloi WM IUieHka. B mocaemyromem B padorax Martmomm u I'. T'ypkueHko
IIPEACTABIICHUE O CTPYKTYpE€ NOTPAHMYHOIO CJOS HECKOJIBKO H3MEHMIIOCH.
Ilorpanu4HeIN CI0M CTAIU CYUTATH COCTOSIIIIUM M3 JBYX ITOJCIOEB: JJAMUHAPHOTO WU
BSI3KOTO M TEPEXOJHOTO CO CMEIIAHHBIM PEXUMOM — BPEMEHAMM JIAMHUHAPHBIM,
BpeMEHaMU TYpOYJIEHTHBIM C SIBHO OOHapy>KHBaeMbIM CpbhiBoM Buxpei. IIpu sTom
OBLJIO MPUHSATO, YTO B JIAMHUHAPHOM IOJICTIO€ BBUAY €0 MAJOCTH (JI0JIM MUJUTUMETPA)
CKOPOCTH PACHpPEACIICHbI 0 JIMHEHHOMY 3aKOHY OT HYJIEBOTO 3HAYEHHS Y CTEHOK
(mpununanve KUAKOCTH K CTEHKaM) JO0 KOHEYHOTO 3HAY€HUs Ha TpaHUIE C
NEepPEXOHBIM MOJCIOeM. B 1eHTpanbHOM 4YacTh TMOTOKa, B SJApPE TEUCHHS,
pacrnpenesieHne CKOPOCTEH JOJIKHO COOTBETCTBOBATh TYpOYJIIEHTHOMY DPEXHMY, TIe
CKOPOCTU MEHSIFOTCS 10 JIOTapu(PMHUUECKOMY 3aKOHY.

B nmpenemax mepexoaHOro moAcCios IMOJ BIUSHHUEM BBICTYNOB LIEPOXOBATOCTH
3apOXKIAIOTCS OTACIIbHBIE BUXPH, IIPOHU3BIBAIOIIME ITOT MOJACION M BOBJIEKAIOIINECS
B TypOYJEHTHOE Ap0. JTU BUXPHU, MO-BUIUMOMY, SIBJISIOTCSI OCHOBHOM NMPUYHMHON
nepeMeluBanusl B TypOyJeHTHOM siape. OT UX HMHTEHCUBHOCTH M CIIOCOOHOCTH
COXpaHATbCA 3aBUCUT CTENEHb TypOynau3auuu TMOTOoKa. HauBbicmias cTeneHb
TypOynH3aluy IOTOKa OTBEYAET TAKOMY PEXKHUMY JBM)KCHHS KUIKOCTH, KOraa
COMPOTHUBJICHUSI TPOMOPIIMOHATBEHBI CKOPOCTH BO BTOPOM CTeneHW (KBajpaTHyHas
00J1acTh IBMKCHUSA).

VYcTaHOBIEHO, YTO TOJIIMHA MOTPAHUYHOTO CJIOsi 00paTHO MPOMOPLHUOHATIbHA
yucay PeliHonbaca, T.€. IPU YBEIMUYEHUU CKOPOCTU IBUKEHUS U IO MEPE MOBBILLICHUS
TypOyJIHM3allMy MMOTOKA TOJIIIMHA MOTPAHUYHOTO CJIOSl HEYKJIOHHO yMeHbluaeTcs. [Ipu
YBEJIMUCHUH JUaMeTpa TpyObl TOJIIMHA MOTPAHUYHOTO CJIOSI YBEIMYMBAETCS, UTO
0OBSICHSICT JTYUIyI0 paboTy TpyO OOJBIINX JUAMETPOB.

Ha puc. 4 nokazana smropa CKOpocTeld B Kpymiod TpyOe Nmpu TypOYJEHTHOM
pexXnMe, U3 KOTOPOro BUJIHO, YTO, KaK U IIPH JIJAMMHAPHOM PEXUME, CKOPOCTH BECbMa
OBICTPO BO3pAcTalOT B MPHUJIETAIONIEM K CTEHKE CJI0€ HE3HAYUTEIbHOW TONIIUHBI, a
3areM, Onarojapsi BJIMSHHUIO IMEPEMEIIMBAHMS, AAJbHEWIIEEe WX BO3pacTaHUE 0
MaKCHUMaJIbHOTO 3HAUEHUS IO OCH TPYOBI MPOUCXOTUT OYCHDb MEJJICHHO.

===

)

B " |
V={075+0.8)Vugnc

Puc. 4. Pacnpenenenue ckopocteid Ipu TypOYJIEHTHOM JIBH>KEHHUH
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B oTanmume oOT naMHUHApPHOrO IOTOKA, XapaKTEPU3YIOWIETOCS OTHOLICHHEM
V/Vyaxe=0,5, B TypOyJI€HTHOM NOTOKE 3TO OTHOIIEHHE MEHSAETCS M COCTaBJISET,
HanpuMmep, id tpy6 0,75 mpu Re=2700; 0,9 mpu Re=10% 0,96 npu Re=10% u T.1.,
npuOIMKAsCh K €IUHULIE C yBeIMueHueM yucia PeitHonbca.

B npenene npu Re— o Oyner coBepiieHHO paBHOMEpPHAs 3II0pa CKOPOCTEH IO
CEYECHHUIO IOTOKAa, XapakTepHas [JIsl HEBSI3KOM >KUAKOCTH. OJTOTO M CIEI0BaJIO
OKHJIaTh, TaK KakK JBHKEHHE HEBSI3KOW JKHUIKOCTH MOXXHO XapaKTEpPU30BaTh Kak
JNBHKEHHE pu Re= 0.

[TpuOAM3UTENBHO pacHpesieieHHe CKOPOCTe B IMOMEPEYHOM CEUYEHUU TPYObI
npu TypOYJICHTHOM PEKHUME ONUCHIBACTCS] YPABHECHHEM:

V:VMaKc(y/ rO)m,

IJI€ Y- PAcCTOSTHUE paccMaTpUBAEMOM TOUKU OT CTEHKHU TPYObI;

Tro-paguyc TpyOsbI;

m- MoKa3aTejb CTENeHH, 3aBUCAILMN OT IIEPOXOBATOCTH CTEHOK TPYyObI U uncna Re.
N3mensiercs B npegenax ot m=0,25 g mepoxoBaThix TpyO 10 m=0,1 ayist rmaakux

TpyO.

Tembl 10KJI210B U pedepaToB
1. Ob1iee ypaBHEHHUE YHEPTUH B UHTETpaibHON U AuddepeHimansHoi hopmax.
2. [IpumeHeHne 3aK0Ha UMITYJIbCA M 3aKOHA MOMEHTA UMITYJIbCa B THAPABIIHKE.
3. Pacuer cubl, aeiicTByromue Ha cTeHKU auddy3opa u KoHy30pa.
4. Ucnonb3oBanue ypaBHeHUs bepHym u1s peleHus 3aaa4 oXapHON IPaKTHKU.

Bonpoce! Aj1s1 CAaMOKOHTPOJISA

Kaxk HanmpaBieHO rUAPOCTATUIECKOE JIaBJIIEHUE Ha MJIOCKYIO CTEHKY?

Yemy paBHa cujia rupOCTaTUYECKOTO JABJICHUS Ha TUIOCKYIO0 Qurypy?

Cxema naBieHUs HA IUIOCKYIO CTEHKY.

IToka3aTh Ha CXeMe UEHTP TAKECTU U LIEHTP JaBICHUSA?

VYpaBHEHUE ONIPENCIICHUS HEHTPA JABICHHUS.

VYpaBHeHue onpeiesIeHUs TIIyOUHBI TOTPYKEHUS [ICHTpa JaBICHUs?

Uto Ha3bIBAETCS AMIOPOI?

Kaxkas popmyna nexut B OCHOBaHUU MOCTPOEHUS SIIOPHI?

IlocTpouTs 3MI0pY THAPABIMYECKOTO MJABJICHHS HA BEPTUKAIBHYIO IUIOCKYIO

CTEHKY?

10.ITocTponTs 3M10py TUAPABINYECKOrO JABJICHHUS HA IUIOCKYKO CTEHKY MOJ YIJIOM K
TOPU30HTAIN?

11.Haueptuth cxemMy naBieHUs )KUJIKOCTH HA KPUBOJIMHEUHYIO TOBEPXHOCTD.

12.Yemy paBHa 35ieMeHTapHasl cujia H30BITOYHOTO THUAPOCTATUYECKOTO TaBICHUS?

13.Kakoe Teno Ha3pIBaeTCs TEJIOM JABIICHUS ?

14.Yemy paBHa BEpTUKAJIbHAs COCTABISAIOMIAS CHUJIbl [IaBICHUS KUJIKOCTH Ha
KPUBOJIMHENHYIO CTEHKY?

15.Yemy paBHa pe3yJbTUPYIOIIAs CUJIA JABJICHUS?

16.HauepTuTh CXEMy C YKa3aHUEM CHJI, JEHCTBYIOIIUX HA MOTPYKEHHOE B KUJIKOCTb
TEJIO.

17.3akon Apxumena.

WO R WD =
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18.Marematudeckoe BeIpak€HUE 3aKoHa Apxumena?
19.Kak BnusieT COOTHOIIIEHHE Beca Tella U apXMMEJI0BOM CHIIBI Ha TENO MOTrpyKEHHOE

B JKUJKOCTE?
OnopHble TEPMUHBI: 3ITIOPa, IIEHTP TAKECTU, ICHTP JABJICHUS, KPUBOJUHEHHYIO

MTOBEPXHOCTb.

TecTbl 1151 CAMOKOHTPOJISA

1. Bnuwwume na mecme nepeoco nponycKa HaseaHue sjiemenna yCnaHoeKu, Ha mecme
6MOpOcOo NnponycKa- HA36aAHUE USMEPUNIETIbBHOCO npu60pa
1

g JUiss  ompeneneHuss YMCIECHHOTO 3HA4YEHUs pacxona

KUJAKOCTH B TPyOONpOBOAE IyTEM JEJICHUS OJHOM HW3MEPEHHOW BEIMYHMHBI Ha

IPYIyIo HE00X0AUMO W CIIOJIb30BaTh AIEMEHT JTAHHOU YCTaHOBKHU-
COBMECTHO C U3MEPUTEIIBLHBIM TPUOOPOM-

Kpurepun oneHuBaHusA: NpaBUIBHBIA OTBET oOleHUMBaeTca B 1 Oamn (3amaHue

CUMTAETCS BBINOJIHEHHBIM BEPHO, €CIIM OTBET 3allMCaH B TOM (opMe, KOTOpast yKa3aHa

B MHCTPYKIMU 10 BBINOJHEHUIO 33aHUs1); HENPaBUIbHBIN — 0 6ayioB.

2. Ha pucynke npeocmaenena cxema YCMAHOBKU Ol IKCNEPUMEHMATbHO2O
UCCIe00B8AHUSL  PEHCUMOB OBUINCEHUSL HCUOKOCMU 8 mpybonposode. Ycmanosume
coomeemcmeaue MedxHcoy HOMepoM NO3UYUU HA cXeMe U HAUMEHOBAHUEeM IJ1eMeHma
IKCNEPUMEHMANbHOU  ycmanosKy. (OQOHoMY  dlleMeHmy U3  J1e8020  CMOJOUKa
coomeemcmayem OOUH dl1eMeHm U3 Npasoco cmoabuxa. 3anuwume 8 mMabauyy
8bIOpaHHbIEe OYKEbI NOO COOMBEMCMEYIOUUMU YUDPaMU.

l:} ————— 4 bt 5
__l ===
i m
l cbpoc \ _*_*_ﬁma
Ne
HO%/IIEHH HAMUMEHOBAHUE DJIEMEHTA
CXEME
1 A. 6ak ¢ ucciaemyeMoi )KHIKOCThIO
2 b. 6a4oK 17151 Kpacku ¢ KpaHOM
3 B. BeHTHIIb U151 pETYIMPOBKH I10J1a4U KPACKU
4 I'. mepHas EMKOCTB
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5 J1. Hacoc
6 E. mpo3paunas tpyOka Peiinonbca
7 7K. perynupoBOYHBIN BEHTWIb AJIs1 TOAAYU UCCIIENYEMOM KUJIKOCTH
3. TpyOKa JiJ1sl I0J1ayu Kpacku
Otser:

1 2 3 4 5 6 7

Kputepun onieHMBaHMS: KaXk10€ MPABHIHBHO YCTAHOBJICHHOE COOTBETCTBHUE
onenuBaercs B 0,5 6aynia.

3. Bvibepume ooun eapuanm omeema

Ecnu npu ABMXKEHUHU >KUIKOCTH B JaHHOW TOYKE pyclia JaBIIEHHWE W CKOPOCTh HE
U3MEHSAIOTCS, TO TAKOE JIBI)KEHUE Ha3bIBACTCSA

1) yctanHoBUBIIMMCS

2) HEYyCTaHOBUBIIUMCS

3) TypOyIEHTHBIM YCTaHOBHUBIIUMCS

4) TaMHUHAPHBIM HEYCTaHOBUBIINMCS

Kpurepuu oneHuBanus: NpaBUIIbHBI OTBET oleHUBaeTcss B 1 Oamn (3amaHue
CUMTAETCs] BBIIIOJIHEHHBIM BEPHO, €CJIM OTBET 3alucaH B Tol (opme, KoTopas
yKa3aHa B MHCTPYKIIMH 10 BBITIOJHEHUIO 3aJaHus); HeMpaBWIbHBINA — O OaJlioB.

4. Bvibepume oour eapuanm omeema

OTHOIIEHNE pacxo1a KUAKOCTHU K TIJIOMIAIN KUBOTO CEUCHUS Ha3bIBACTCS
1) cpenuuit pacxoj MOTOKA KUIKOCTH;

2) cpenHsisi CKOPOCTh MOTOKA;

3) MakcuMaibHasi CKOPOCTb MOTOKA;

4) MUHMMaJIBHBII pacxoj MOTOKA.

Kpurepun oneHuBaHMs: NpaBUJIbHBI OTBET ouLeHUBaeTcs B 1 Oamn (3amaHue
CUMTAETCS BBIMIOJIHEHHBIM BEPHO, €CIU OTBET 3amucaH B TOH Qopme, KoTopas
yKa3aHa B MHCTPYKIIMH 10 BBITIOJHEHUIO 3aJaHus); HeMpaBWIbHBINA — (0 OalioB.

5. Bvibepume ooun eapuanm omeema

Teuenue >KUIKOCTH CO CBOOOTHON MOBEPXHOCTHIO HA3bIBACTCSI
1) ycraHoBUBIIICECS,

2) HamOpHOE;

3) Oe3HaIopHOE;

4) cB0OOIHOE

Kpurepun oneHuBaHMs: NpaBUJIBHBI OTBET oLeHUBaeTcs B 1 Oamn (3amaHue
CUMTAETCS BBIMIOJIHEHHBIM BEPHO, €CIU OTBET 3amucaH B TOH (opme, KoTopas
yKa3aHa B MHCTPYKLUHU N0 BBITIOJHEHUIO 3a]aHsl); HelIpaBMIbHbIN — () 6aos.

Bonpocel 15151 caMOCTOATEILHOTO U3yYeHUs
Hcnons3yst MmaTepua, U310KEeHHBIN B [ 1], U3y4uTh BOIpoc:
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1. B xakux OoTpaciiixX 3KOHOMUKHU ITPOBOJAT paC‘{éTBI JaBJICHUA ) KUJAKOCTHU Ha IINIOCKHC
141 KpHBOHHHCﬁHBIC CTCHKH.
2. HpaKTI/I‘{CCKOC IMPUMCHCHHUC 3aKOHOB T'HAPOCTATUKHU B IMOKAPHOM ACIIC.

Tema 4. TI'mapaBjuYecKkue CONPOTHBJIEHHWSI W TOTEPU  HAmopa.
I'mapaBianyecknii pacuetr TpyOONpPoOBOIOB

Heab: akTUBU3WPOBATH 3HAHWE BHUJOB MOTEPh HAMOpPA, BO3HUKAIOUIUX MPU
JBUXKEHUU KUJIKOCTH; U3YUYUTh METOJIMKHN PEUICHUS MHKEHEPHBIX 3a/1a4, CBA3aHHBIX C
ONpeNeICHUEM TMOTEeph Hamopa Ha TPEHHUE; TMPOBEPUTH KAYeCTBO YCBOCHHS
oOyJaromuMucs yueOHOro MaTepuara.

MeToan4yeckue peKOMEeHAAUH M0 U3YyYeHHIO TeMbl

[To Teme HEOOXOAMMO M3YUUThH CYIIHOCTh IKCIEPUMEHTANbHBIX HCCIEI0BAHUN
PeitHonb/ica 110 U3YYEHUIO PEKUMOB JIBHOKEHUS KUIKOCTEN, 3HATh CTPYKTYpPY MOTOKA
OpU JBWKEHUM KUIAKOCTEW B pas3HbIX pexumax. HayuuTbes pemarte 3agaud 1O
OMpEJEICHUIO PEKUMOB JIBUJKEHUS KUIKOCTEH B TpyOax U PyKaBHBIX JIMHUAX. 3HATH
MOJIeNIb JIAMUHAPHOTO W TYpOYJEHTHOTO TIOTOKAa W OCHOBHBIE CTaTUCTUYECKHE
XapaKTEpUCTUKU TypOyneHTHoro JBuxkeHus. CremayeT oOpaTUTh BHHMaHHE Ha
HEO0OXOIMMOCTh pacyeTa 3KBUBAJICHTHOT'O JMaMeTpa B Cllyyae JBHXKECHHUS JKUJIKOCTEH
4yepe3 KaHaJlbl HEKPYIJIOrO CEYEHUS.

[Ipu pacyeTax HamOpPHBIX TPYOONPOBOJOB OCHOBHOM 3adaueil sBIsSETCS JTHUOO
OmpeieNICHHE MPOMYCKHOW CITOCOOHOCTH (pacxojia), MO0 MOTepy Haropa Ha TOM WIH
WHOM y4YacTKe, paBHO KaK W Ha BCeW mmHE, OO auamerpa TpyOOmpoBoja Ha
3aJIaHHBIX PacXo/ie U NOTepAX Hamopa.

B mnpaktuke TpyOOmpoBOABI AENATCA Ha Kopomkue U OnunHble. K mepBbIM
OTHOCATCS BC€ TPYOONPOBOJbI, B KOTOPHIX MECTHBIE MOTEPH HAIMOpa MPEBHIIIAIOT
5...10% noteps Hanopa no juuHe. [Ipu pacuerax Takux TpyOONPOBOAOB 00sA3aTEILHO
YUYHUTBIBAIOT OTEPU HANIOPA B MECTHBIX COMPOTUBIIEHUAX. K HUM OTHOCAT, K IpUMeEpYy,
MacJO0MpPOBO/IbI OOBEMHBIX Mepeay.

Ko BTOpBIM OTHOCSTCS TpyOONpPOBO/ABI, B KOTOPHIX MECTHBIE MOTEPH MEHBIIIE
5...10% noteps Hanopa no anuHe. X pacyeT Benercsa 6e3 yueTa MeCTHBIX oTepb. K
TakKUM  TpyOONpOBOJAM  OTHOCSITCS, HAMpUMEpP, MAarucTpalibHble BOIOBO/IBI,
He(TEenpOBOIbI.

VYuutbiBas TUAPABIMYECKYIO CXeMy palOThl [JIMHHBIX TpPYyOOIPOBOAOB, HX
MOXHO Pa3feluTh TaKXe Ha npocmoule U clodcHvle. 1IpocThiMM  Ha3bIBAKOTCA
MOCJIE0BATEIBHO COCUHEHHBIE TPYOOIPOBOIbI OJTHOTO UM Pa3IMYHbIX CEUCHUH, HE
MMEIOIINX HUKAKUX OTBETBIEHHU. K CIIO)KHBIM TpyOOINpPOBOJIaM OTHOCSTCS CHCTEMBI
TpyO C OJJHUM WJIM HECKOJIbKUMU OTBETBJICHUSIMH, MApaUICIbHBIMU BETBAMHU U T.A. K
CJIOKHBIM OTHOCSITCSI M TaK Ha3bIBa€MbI€ KOJIBIIEBBIE TPYOOIIPOBOIBI.

Kunkocte o TpyOONpPOBOAY ABMXKETCS Ojarojapsi TOMy, YTO €€ DHEeprusi B
Hayayie TpyOoIpoBoia 00Jibllie, YeM B KOHIIE. DTOT Mepernajl ypoBHEH SHEPTUU MOKET
CO371aBaThCid HECKOJBKMMH crocobamu: paboTol Hacoca, pa3HOCTHIO YpOBHEU
KUJKOCTH, TABJIICHUEM Ta3a.
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Paccmotrpum  mpocToit  TpyOOTMpOBOA ~ MOCTOSHHOTO — CEUYCHUS, KOTOPBIN
PacIioio’KeH IPOM3BOJBLHO B MpocTpaHcTBe (puc. 6.1), mmeer oOuryro IauHY /U
TMaMeTp d, a TakKe COJCPXKUT P MECTHBIX COMPOTUBIICHUH (BEHTWIb, PUIBTP U
oOpaTHpIi KJamaH). B HauambHOM ceueHun TpyOoInpoBojaa /-/ reoMeTprudecKast
BBICOTAa paBHAaz; U W30BITOYHOE JaBjicHWE P;, a B KOHEYHOM cedyeHuu 2-2 -
COOTBETCTBEHHO z» U P,. CKOpOCTh MOTOKA B 3TUX CEYEHUSAX BCJEACTBHUE MOCTOSHCTBA
auaMeTpa TpyObl OJMHAKOBA U paBHA V.

-
Puc. 1. Cxema npoctoro TpyoonpoBoaa
3anuiiemM ypaBHeHue bepuynnu mist ceuenuid /-1 u 2-2. [1oCKONIBKY CKOPOCTh B

000MX CEYEHHSIX OJMHAKOBA U O] = 0O, TO CKOPOCTHOW HAIOP MOKHO HE YYHUTHIBATS.
ITpu aTOM noyunm

zl+i:22 +i+2k
FE FE

WIIH

A =z, -z +i+z}b

FE 4

[Ibe30METPUYECKYI0  BBICOTY, CTOSII[yHO B JIEBOM 4YacTH YpaBHECHHS,
Ha30BEM nHOMPeOHbLIM HANOPOM Hyomp. ECTIN 3K€ Ta IbE30METpUUECKas BBICOTA 3a/1aHa,
TO €€ Ha3bIBAIOT pacnoiazaemviM Hanopom Hya.,. Takol Hamop CKIagplBacTCs H3
F€OMETPUYECKON  BBICOTHI Hy0pp, HA  KOTOPYIO — IIOJHUMAETCA  KUAKOCTD,
MbE30METPUUYECKON BBICOTHI B KOHIIE TPYOONPOBOJA U CYMMBbI BCEX MOTEPh HAmopa B
TpyOOIpOBO/IE.

HazoBem cymMmy NepBBIX JABYX CIAra€MbIX Cramuyeckum HANnOpoM, KOTOPBIH
MPEJCTABUM KaK HEKOTOPYIO SKBUBAJICHTHYIO T€OMETPUUECKYIO BBICOTY
E

H, =lz+"%
Fg
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a MoCJIe/IHee cllaraeMoe X/ - Kak CTETIeHHYI0 (PYHKIUIO pacxoaa

Eh = KQOm

TOoraa
Hnomp =Hem + KQm

rae K - BEJINYHHA, Ha3bIBaeMas COTIPOTUBJICHUEM TpyOOTIPOBOIA;
0 - pacxon KUJIKOCTH;
m - TIOKa3aTellb CTEICHHW, KOTOPBIM HMMEET pa3Hble 3HAYCHHS B 3aBUCHMOCTH OT
peKrMa TCUCHHUS.

JI1s nTaMUHApPHOTO TEYEHHUS MPU 3aMEHE MECTHBIX COMPOTUBIICHUI SKBHUBAJICHTHBIMU
JUTMHAMU COIIPOTHUBIJICHHE TPYOOIIPOBOJIa PAaBHO

o128
Tgd*

H =1

TIE lpacy = 1+ Loy

YucreHHble 3Ha4YCHUA OKBHUBAJICHTHBIX JJIMH ngg JJIA Ppa3INIHbIX MCCTHBIX
COHpOTI/IBHCHI/Iﬁ 0OBIYHO HaXOJAT OIIBITHBIM ITYTCM.

st TypOyneHTHOro TeueHus, ucnoiib3ys Gopmyny BeiicOaxa-Jlapcu, U Bbeipaxas B
HEW CKOPOCTh Yepe3 pacxoj, MoayyaeM

K:[ngr Qﬁ nom=2

[To aTuIM dopMysaM MOKHO MOCTPOUTH KPUBYIO TOTPEOHOTO HAIMOpPa B 3aBHCHUMOCTHU
or pacxoma. Yem Oompme pacxom (), KOTOPHIM HEOOXOAMMO O0OECIeYUTh B
TpyOonpoBoje, TeM Ooiblie TpeOyeTcs: MOTPeOHbII HAnop Homp.

Tembl nok1210B ¥ pedepaToB
1.YpaBuenne bepnyim nis peanbHON KUAKOCTH.
2.0mnsIT PeliHonbaca, kpurepuii Pelinonbca.

Bonpocs! Aj1s1 CAaMOKOHTPOJISA
1. Kakas ’KuIKOCTh Ha3bIBAECTCS PEAIBHOM.
2. B pe3ynbpTare 4ero BO3HUKAIOT KacaTeJIbHbIE HAPSHKEHUSI.
3.YTO NpOUCXOIUT C SHEPTUEH PEaTbHOUN ABMKYIIECUCS KUIKOCTH.
4. Teopembl OA00USI.
5. [IpeoOpazoBanue nudPepeHInaTIbHbIX YPaBHEHUN TBUKEHUS PEaTbHOU >KUIKOCTH
Hagbe-CTokca MeToamMu TEOpUH MO100MUs.
6.Kpurepuii PeitHonbca, ero Gpu3nyYecKuii CMBICI.
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7.Kputepuii Ditnepa, ero Gpu3N4eCKUil CMBICIL.

8.Kpurepuit ®pyna, ero Gpu3n4ecKuii CMbICIL.

9.Kputepuii roOMOXpOHHOCTH, €T0 (PU3UYECKHUI CMBICT
10.0600111€HHOE KPUTEPUATILHOE YPABHEHHUE TUAPOIUHAMUKH.
11. BeiBox ypaBHeHUs bepHyum 11 pealbHON KUJIKOCTH.

TecTbl 1151 CAMOKOHTPOJISA

1. Bnuwume na mecme nponycka uepes 3ansimyto 06a npasuibHblX 0meemad

[Ipu pacuere TOTEph HAMOpa B pPyKaBHOM jwmHMM 1o ¢opmyne h,= n S, Q’
CONPOTUBIICHUE OJHOIO CTaHJApPTHOro pykaBa mumuHOM 20 M Sp sABisgeTcs
CIOPAaBOYHOM BeIMUMHOMW. 1 ero onpenesieHrns He0OX0AMMO 3HaTh

Kpurepuu onenHuBaHus: TpaBUIIbHBIM OTBET OlleHHBaeTcs B 1 Oamn (3amaHue
CUMTAETCS BHIMIOJIHEHHBIM BEPHO, €CJIM OTBET 3alKCaH B TOH (opMe, KOTopasi yKa3zaHa
B MHCTPYKLUU IO BBINOJHEHUIO 3a/1aHUs ); HEPABUWIbHBIN — ) OAI0B.

2. Bnuwume na mecme nponycka npasuibHulll Omeem, YKA3ae HAa38aHue 00aacmu
euopasnuyeckoeo mpenus (I1K-2.2, OK-2)
[Tpu BBITTOJIHEHUHW TIPOEKTHBIX PACUETOB CHCTEM MIPOTUBOTIOXKAPHOTO BOJTOCHAOKEHUS
BRXHOW 3amadeid sBIseTCs pacueT motepu Hamopa. [loTeps Hamopa Ha TpeHHeE
ompensiercs o gopmyne apcu-Becbaxa

1 VvV .
=\A-—-—. Bxomammuii B 3TO ypaBHEHHE KOIP(GUIMECHT THUIPABIUICCKOTO
Tp.
d 2g
TpeHUs: A B 00nacTu PacCUUTHIBAECTCS B 3aBUCUMOCTH OT

KpuTepus PeliHosb/ica 1 OTHOCUTEIBHOM 1IEPOXOBATOCTH TPYOOIIPOBOIA.

Kputepuu onieHnBaHus: IPaBUIHHO 3alIMCAHHBINA OTBET OIlEHUBAaETCs B 1 6amn

3. Bvibepume 06a eapuanma omeema.

JleficTBHEe KaKMX M3 MEPEUYHCICHHBIX alllapaToB, YCTPOHCTB, KCIEPUMEHTAIBHBIX
M3MEPHUTEIBHBIX MPHOOPOB OCHOBAHO Ha TNPHHIIUIE ypaBHEeHUs bepHymnm (3akoHa
COXpaHeHUs YHepruu B oToke )uakoct)? (I1K-2.2, OK-2)

1) moprrHEeBOM Hacoc

2) pacxogomep

3) rugposiieBaTop

4) 6apometp

5) rugporectep

Kputepun oueHuBaHusA: KaxAbli MPaBWIbHO BBIOPAHHBIM BapuaHT OTBETA
onennBaercs B 0,5 6aymta

4. Bvibepume 06a eapuanma omeema.

KoaddumuenT rugpaBandaeckoro TpeHUst A 3aBHCHUT OT
1) kputepus Pelinonbaca

2) OTHOCUTEIIBHOM 1IEPOXOBATOCTH

3) pacxoja KHAKOCTH
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4) naBiaeHus

Kpurepun oOleHMBaHUSA: KaXKIbI MPaBUILHO BBIOpAHHBIM BapuWaHT OTBETa
onennBaercs B 0,5 6aymta

5. Bvibepume ooun eapuanm omeema

KoaddumumenT rugpapimmaeckoro TpeHUss A B 00JaCTH TUAPABIMYECKH TIAJAKUX TPYO
3aBUCHUT OT

1) cKOpOCTH IBUKEHHUSI KUJIKOCTH

2) epoxXoBaTOCTH

3) xputepus PeitHonbaca

4) pacxoja >KHJIKOCTU

Kputepun oueHuBaHusA: KaxAblii MPaBWIbHO BBIOPAHHBIM BapuaHT OTBETA
olLieHuBaeTcs B 1 6amn

BOl'[pOCLI JIA CAMOCTOATEC/IbHOT0 H3YUYCHUSA

Hcnonb3yst maTepuani, U310KEHHBIN B [ 1], ©3y4UTh BOITPOCHI:

1.Koaddurment HepaBHOMEPHOCTH pacpeIeICHUs] CKOPOCTEH O, €T0 3HAUCHUS.
2.YcnoBusi IpUMEHEHUS1 ypaBHEHHS bepHyui.

3. 'eomeTpuyeckuii cMbICH ypaBHEeHUs bepHyuiu.

4.OHepreTuyecKkuil CMbICH ypaBHeHUs bepHym.

5.I'paduueckoe nzo0pakxeHue ypaBHeHus: bepHyuim.

Tema 5. IlporuBomo:kapHoe BOJAOCHAOXKEHHE TMOCEJEHUIl, TOPOJACKHX
OKPYTOB M MPOMBINLJIEHHBIX 00beKTOB

Heab: wu3yuuth cucremy BojocHaOxeHus. Kowmrmiekc  UHXKEHEpHO-
TEXHUYECKUX COOPYKEHMM, MpeJHA3HAUYCHHBIX /i1 3a00pa BOJBI M3 MPUPOJHBIX
MCTOYHHUKOB, MOJAbEMA €€ Ha BBICOTY, OUYUCTKH (B Cilydae HEOOXOIMMOCTH), XpaHEHUS
3armacoB BOJIbI M MOJJa4H €€ K MecTaM MOoTpeOIeHuUs.

MeTtoauyeckue peKOMeHIAIUH 10 U3YYEHUIO TeMbI
[Ipy w3ydeHMH TEMBI HEOOXOIUMO M3YYUTh CHCTEMBI BOJOCHAOKCHHSI
(BomompoBoIbl). X KiTacCUGUITUPYIOTCS TIO PSIY TMPU3HAKOB.

1. Ilo 6uody obcuysxcusaemoco 06vEKma CUCTEMBI BOJIOCHAOXKEHHUS NENATCS
Ha  TOPOJCKHE, IIOCEJIKOBBIC, IPOMBINIJIECHHBIC, CEIIbCKOXO3SMCTBEHHBIC,
KEJIE3HOIOPOKHEIE U TIP.

2.1lo cnocoby nooauu 600bI PA3IWYAIOT HANOPHBIE W CaAMOTEUYHBIC
BOJIOIIPOBOJIBI.

Hamopnsie BomompoBoAbI- B HUX BOJIa M3 HCTOYHUKA K IMOTPEOUTEIIO
nogaéTcsl HacocaMH; CaMOTEYHBIE — BOJ[a M3 BHICOKOPACIIOIOKEHHOTO UCTOYHUKA
MOJIAeTCs K IOTPEOUTENI0 CaMOTEKOM (TOPHBIE PAOHBI).

3.1lo HasHauenmuro CHUCTEMBbl BOJOCHAOXEHHWS TOIPA3NCIAIOTCS Ha
X03SIICTBEHHO-TIUThEBBIC, IPEeTHA3HAYCHHBIE JJIS [TOIa4d BOJIBI HA XO35HCTBEHHBIC
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N TIIMTBCBBIC HYXIAbI HACCICHUA, IIPONU3BOACTBCHHLBIC, CHa6}KaI'OIIII/IC BOI[Oﬁ
TCXHOJOTUYICCKUC ITPOUCCCHI IPOU3BOIACTB; ITPOTUBOIIOKAPHBIC, O6CCHC‘{I/IBaIOIHI/IC
moaavy BOJIbI AJIA TYHICHHUA IMOXKAPOB.

KJ'IaCCI/I(I)I/IKaHI/IH AacCTCA 110 PA3JIIMYHBIM ITPU3HAKAM:

a) Mo BHJAM MOTPeOUTENIed — CHUCTEMBI XO3SHCTBEHHO-MUTHEBOTO
BOJIOCHAOKEHHUS, B TOM UYHCJIE CEIbCKOXO3SIUCTBEHHOTO; MPOW3BOIACTBEHHOTO
BOJIOCHAOKEHUS, MPOTUBOIIOKAPHOTO BOJIOCHA0KEHUS, MOJIMBOYHBIC;

MHOFO(I)YHKL[I/IOHEUIBHBIG, OXBAaTbIBAOIMMEC HECKOJBKO BU0B HOTpe6JIeHI/I$I;

0) o BuaM 0OBEKTOB BOJJOCHAOKEHHS — CUCTEMBI BOJIOCHAOXKEHHS TOPOJIOB;
BOJIOCHA0KEHUS TIOCETKOB, BOJJOCHA0XKEHHSI POU3BOICTBEHHBIX O0BEKTOB;

B) 110 OXBaTy CHa0XaeMbIX 0OBEKTOB - CUCTEMbI BOJOCHA0KEHUSI OJTHOTO
00BEKTa; CUCTEMbI BOJOCHAOKEHUS TPYIIIOBbIE, palOHHBIEC, OXBATHIBAIOIIUE TPYIIITY
00BEKTOB, Pa3HOPOIHBIE OOBEKTHI HA TEPPUTOPUU PAOHA;

I') 10 KPATHOCTHU KCIOIB30BaHUS MMOJAaBAEMOM BOJIBI — CUCTEMBI MPSIMOTOYHBIE;
c 00OpOTOM BOJZBI; C TOCIEIOBATEIbHBIM HCIOIB30BAHUEM BOJIbI Ha Pa3JIMYHBIX
YCTaHOBKAX;

1) MO NPUPOAHBIM MCTOYHHUKAM BOJIOCHAOXKEHMS] — CHCTEMbI, HCHOJb3YIOIINE
BOJly TOBEPXHOCTHBIX MCTOYHUKOB (PEKH, BOJOXPAHWIIMILA, 03€PA, MOPS); CUCTEMBI,
HCIIOJIb3YIOIINE MOI36MHbIE BOJBI (IPYHTOBBIE BOJIbI, ApTE3UAHCKUE BOJBI, POJHUKH);

€) Mo cnocodaM Mojayu BOABI — CAMOTEYHBIE CHUCTEMBI (TPAaBUTALIMOHHBIE); C
MEXaHMYECKON mojiauyeld BOJbl (HArHETaHWE); CMeEllaHHas Mojadya (B Mpenenax
CUCTEMBI).

Cucrema BOAOCHAOXKEHUS TIPEICTABISACT COOOM KOMILIEKC B3aMMOCBSI3aHHBIX
COOPY>KEHHUM, MpeTHa3HAYCHHBIX sl 0OecreueHus MoTpeOHOCTe B BOAE KaKOTO-
1160 00bEKTa: TOPOJIa, IPOMIIPEANPUSITHS, CENbCKOX03IUCTBEHHOTO MPETPUSITHS.

Cucremsbl BO,IIOCHa6}KCHI/I}I, O6€CH€‘II/IB3}0HII/IC BO,IIOP'I OTACIIBHBIC paﬁOHBI
CTpaHbl WJIM TPYIIIBI Pa3JIMYHBIX HACCICHHBIX IITYHKTOB MW JPYIux O6T)CKTOB,
Ha3bIBAIOTCA paﬁOHHbIMH WA TPYHNIIOBLIMH CUCTCMaMU BO,IIOCHa6}KCHI/I}I.

3&,[18,‘11/1 CHUCTCMBI BOI[OCH8,6)KCHI/IH:

— TIOMy4YeHHUE BOJBI U3 MMPUPOTHOTO UCTOUHUKA;
— yJy4IIIEHHE €€ KaueCTBa B COOTBETCTBUU C TPEOOBAHUSIMH MOTPEOUTEIICH;
— TPaHCTIOPTUPOBAHHE HA TEPPUTOPHUIO OOBEKTA M MOJada KO BCEM 3aJaHHBIM
TOYKaM 0TOOpa.
CocTtaB cucTeMbl BOJOCHA0KEHHUS:

a) Bomo3abopubie coopyxernus (B3C), ocymecTustomue 3a00p BOABI W3
BBIOPAHHBIX JIJIS1 JAHHOTO 00BEKTa MPUPOTHBIX UCTOUYHUKOB;

06) Hacocuble ctanuu (HC) — BogonoabeMHBIE COOPYKEHHS, CO3/AOIINE
TpeOyeMble HaIophl IS MTOaYr 3a/IaHHBIX PACX0JI0B BOBI HA 33JIaHHYIO BBICOTY;

B) ouncTHbIe coopyxkeHus: (OC), oCylIECTBISIIONIME YJIyYIlIEHUE KayecTBa
(OYUCTKY) MPUPOTHOM BOABI B COOTBETCTBUU C TPEOOBAHUSMHU MTOTPEOUTENEH;

r) BB - BonoBoasl u BC - BogonpoBoaHbIE CETH, TPAHCIOPTUPYIOIINE BOAY
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K 00BbEKTaM U MECTaM €¢ l'IOTpC6J'ICHI/I}I;

1) PETYJHPYIOIINE U 3alacHble eMKOCTH — Pe3epByaphl pa3IMIHBIX THIIOB
JUI XpaHEHUS W aKKyMYJUPOBaHUsS BOJbI, HAIIPHUMEP, PE3epByapbl YUCTON BOIBI
(PUB), Bogonanopusie 6amntau (BB).

(6 + T + 1) = cucreMa moja4YM M pacmupeeIcHUsT BOAbI (IMTOACUCTEMA CUCTEMBI
BOJIOCHA0KECHUSA).

[Tpumepsl cXemM CUCTEM BOJIOCHAOKEHMUS:

\ 4

O
|

Y

Puc. 1. Cxema BogocHa0XeHHUs U3 TOBEPXHOCTHOT'O UCTOUYHHUKA!

1 — Bogo3abopHOE coopyx)eHue; 2 — HacocHas cTaHIus | mogbema; 3 — OUMCTHBIC
COOpyKeHHUs; 4 — pe3epByapbl UUCTOM BOJbL;, 5 — HacocHas cranuus Il mogbema;

6 — BOJIOBOJIBI; 7 — BOJIOHATIOpHAs OallTHs; 8§ — MarucTpaibHasi BOAOIPOBOIHAS CETh

B kax1oM KOHKPETHOM cllydyae MOTyT ObITh MOAU(UKALUU JaHHOH cxeMbl Bb B
Hayaje, B KOHLE WM B HauBbiclied Touke cetH; orcyrctBue HC - II B cmyuae
caMOTe4HOro JBmwxkeHus oT 4 x 7; orcyrctBue OC B cilydae, €ciid KaueCTBO BObI
YIOBJIETBOPSET MOTPEOUTENS U T.11.)

BE O~
3 1

.. 2 !
1

.* *. . T II

7 d)— Puc.3. Cucrema 060pOTHOTO BOJOCHAOKEHUS
Q MIPOMBIIIIICHHOTO TPEIITPUSATHS
1 — Bo;103a00pHOE COOpYKEHHE; 2 — HACOCHAs CTAaHIH |
6 Cxema BojiocHa0: MmoabeMa; 3 — BOJIOBOJI «CBEXKEH BOJIBY; 4 — IUPKYJIs-
HHBIMU OT 3arps~"" "~ I IIMOHHAs HACOCHAs CTAHIMS; 5 — TPYOOIIPOBOJ] OXJIaXK-

1 —apre3unanckuec Kl 1

II, 3mech Hacoch PIICH ,  KBKMHAX; BOJIA U3 CKl ieHHOM BOMIBI;
froogaercs 110 CU(POT I JOB q 6 — HOTpeOH-TeNb;
5 Y By 7 — TpyOONPOBOI HArpeTOM
4 BOJBI; 8 — OXJIQXKJIAIOIICe

I yerpoiictso.
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Korga Boma, cOpaceiBaeMasi OJJHUM MOTpeOUTENIeM, MOXKET OBITh MCITOJIb30BaHa
JIPYTUM, YCTpPauWBalOT CHUCTEMBI TOCJIECIOBATEIILHOTO (TIOBTOPHOTO) HCIOJIH30BAHUS
BOJIBL.

Yamie Bcero peanabHble CHUCTEMBI BOJOCHAOXKEHUS KPYMHBIX MPEINpUATUI
MPEACTABISIIOT €000 KOMOWHAIIMIO CHUCTEM MPSMOTOYHOTO, OOOpPOTHOTO U
MOCJIEIOBATEIBLHOTO BOJIOUCIIOIB30BAHNS.

OnHMM W3 OCHOBHBIX TPEOOBaHWUN K CHCTEME BOJOCHAOXKECHHS SIBISETCS e€e
HaJle:kHOCTh. OCHOBHOM TMOKa3aTelb HAJIEKHOCTH — BEPOSTHOCTh O€30TKa3HON
paboThI B TEUEHUE 3aJaHHOTO Meproja BpeMeHru. OCHOBHbIE MPUYHHBI OTKA30B:

—  OTKa3 UCTOYHHKA BOJBI: CHHXKEHUE YPOBHSI HUXKE JOIYCTHUMOTO, IYTOBBIC
3aTopbl, 00JIeZICHEHUS, TTaZICHUE YPOBHS MOI3EMHBIX BOJI;

—  TIOBPEXIEHUE BOJOBOJOB MUJIM MaruCTpaibHbIX JIMHUUN CETH;

—  aBapUM HACOCOB, MPEKpALIEHUE MTOAAUYH IJIEKTPOIHEPIUH;

— asapuu Ha OC.

[loBbIlIEHHE HANEHKHOCTU JIOCTUTAETCI B OCHOBHOM IIYTEM CTPYKTYPHOIO
PE3EpPBUPOBAHUS DIIEMEHTOB CUCTEMBI, T.€. MApaUIEIbHBIM BKIOUYEHHEM HECKOJIBKHUX
B3aMMO3aMEHAEMBIX 3JIEMEHTOB CXEMbl BMECTO OIHOTO HIJIM IIyTEM BPEMEHHOIO
pPE3EpPBUPOBAHUSl — HCHOJIB30BAHUS PA3JIUYHBIX PE3EPBYapOB CHUCTEMBI IS
oOecrieueHusl aBapUITHBIX 3a11aCOB BO/IBI.

Bona pacxomyercs moTpeOuTensiMu Ha camblie pa3HOOOpa3Hble HYX bl OIHAKO
OOJBIITMHCTBO BHUJOB HCIIOIB30BAaHUS BOJLI B HAPOJHOM XO3SIMICTBE MOXET OBITh
CBEJICHO K CIIEAYIOIIMM OCHOBHBIM KAaTETOPHUSIM:

a) XO3SICTBEHHO-NMTbeBbIE TOTPEOHOCTH JIOACH (KHUTeNel HaceIeHHBIX
YHKTOB U pa004MX BO BpeMs UX MpeObIBaHUS HA TPOU3BOJICTBE);

0) Mpou3BOACTBEHHbIE MOTPEOHOCTH, CBIA3aHHBIC C MCIOJb30BAaHUEM BOJIbI B
TEXHOJOTUYECKUX MPOLEccax Pa3IMYHbIX MPOU3BOACTB, U IPYTH€ TEXHOJIOTUYECKHUE
HYXK/IbI,

B) pacxo/ibl BOJbI, CBI3aHHBIE C 0OECIIeUeHHEM 0J1aroyCcTpOMCTBA HACEICHHBIX
NYHKTOB M NPOMBINUIEHHBIX MPEINPUATHI: MOJMBKA W MBIThE YJIWI U IUIOLIAAEH,
MIOJIMB 3€JICHBIX HACAXKJCHUI, TA30HOB U T.II.

') pacxo/bl BOJIbI HA MOKAPOTYLLIEHHE.

TpebGoBanus, MPEABSIBISIEMBIC PA3IMYHBIMU MOTPEOUTEIISIMH K KA4ECTBY BOJIBI
pasnuunbl. K BoAe, UCMONB3yeMOU [T XO35IMCTBEHHO-ITUTHEBBIX LETIEH,
MIPETBSBISIIOTCS BRICOKME CAHUTAPHBIC U BKYCOBBIE TpeOoBaHus. KadecTBo BOJIBI,
HCMOJIb3YEMOU Ha MPOU3BOJICTBEHHBIE HYK/IbI, ONPEICISIETCA XaPAKTEPOM
TEXHOJIOTHYECKOTO MPOoIecca M MOXKET OBITh BechMa pa3Ho00Opa3Ho. K kadecTBy BOIBI,
UCIOJIb3yeMOM sl 0J1aroyCTpOMCTBA U MOKAPOTYIIEHHUS, CTIEUaTbHBIX TPEOOBAHUIMA
HE MIPEABABIIACTCS.

Btopoii nmnpenogaBaTens 3HAKOMHT KYpPCaHTOB C  HOPMATHBHBIMHU
JOKYMEHTaMu U Y4eOHO-METOAMYECKMMHU MaTepuajaMy, Ha OCHOBAHMHM KOTOPBIX
OyJeT Mpou3BEAEHO U3yUeHHE CXEMbI BOJJOCHA0KEHUS TOPOACKOTO OKPYTa.

Hanopnvie cucmembil.

Hacenénnble MyHKTBI XapakTEpPU3YIOTCS 3HAYUTEIBHOM YHCIEHHOCTBIO
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HACCJICHHUA, HAJIMYUCM, 4 HHUX IIPOMBIINUICHHBIX H APYTUX 00BEKTOB Tpe6y}01unx
3HAYUTCIILHOC KOJIMYCCTBO BOJBI. B COBPCMCHHBIX TOPOACKUX BOJOIIPOBOAAX PACXOM
BOJbI Ha TCXHUYCCKUC HYKIbI IIPOMBINIJICHHOCTH COCTABJIAIOT B CPCIHEM OKOJIO 40%
oT O6HICFO KOJIN4YCCTBa BOJHBI, HO,HaBaCMOﬁ B CCTh TOPOACKHUX BOAOIIPOBOIOB. BBI60p
HCTOYHHKA BOI[OCH36)K6HI/I$I B KaXIOM OTIACJIBbHOM CJIy4ac 000CHOBBIBACTCS
COOTBCTCTBYIOIIMMH TCXHUYCCKUMHU 1 SKOHOMHWYCCKHMH 1TOKA3aTCIIAMU.

Puc. 4. Cxema BotocHaOKeHUST HACEIEHHOTO TTyHKTA!
a — mas; 0 — pa3pes

Ha puc. 4 npuBegeHa obmias cxemMa BOJIOCHAOXKEHHS ropoa ¢ MOJy4eHHEM
BOJbI U3 peku. PeuHas Boja MocTymnaet B BOJONPUEMHHUK | U IO caMOTEUHBIM TpyOam
2 meperekaeT B OeperoBod koiojeln 3, a U3 HEro HacocaMu NEpBOro mnoabéma 4
nonaércs B OTCTOMHHMK 5 u jganee Ha (UIABTPBHI 6 NIl OYMCTKUA OT 3arpsA3HEHUN U
o0e33apakuBaHus. 3aTeM BOJa TIOCTYIAET B 3allaCHbIE pe3epBYyaphbl YUCTON BOJBI 7, U3
KOTOPBIX HACOCAMH BTOPOTO MoAbEMA § TMOAAETCA MO BOXOBOJAAM 9 B HANOPHO-
perynupyromee coopyxkenne 10 (HazeMHBIH WIM  TOA3EMHBIM  pe3epByap,
pa3MENIEHHBIE HAa €CTECTBEHHOM BO3BBIIICHUHU, BOJIOHANOPHYI OAlllHIO WJIU
ITHEBMATHUYECKYI0 YCTAaHOBKY), @ TaK)K€ B MarucrpajibHble TpyOsl 11 BogonpoBogHOM
CeTH, MO KOTOPBIM BOJa TPAHCIIOPTUPYETCS B pPa3JIMYHbIE PAHOHBI rOpoaa U IO
pacrpenenuTeabHbiM Tpyoam 12 u 1oMoBBIM BBOJIaM 13 mocTymaer K mOTpeOUTeNsIM
14.

Cucrema BOJOCHAOXKEHUS pa3eNsaeTcs Ha [JBE YaCTU: HAPYICHYIO U
eéHympenHioro. K HapyHOMY BOJOINPOBOAY OTHOCSIT BCE COOpPYXEHUsS A 3a0opa,
OYMCTKU U PaCIpeNeieHUs BOJbl BOJONPOBOJHON CE€Th0. BHYTpEHHHE BOAOIPOBOIBI
3a0UparoT BOJY OT HAPYKHOM CETH U MOAAIOT €€ K MOTPEOUTENIO.

PabGoTta ouMcTHBIX coopykeHHil HauOosiee 3(p(HEeKTUBHA MpPU PABHOMEPHOM
NOCTYIJICHUM BOJBI 3a CUET paboOThl HACOCOB MoabEMa. PerymupoBaHue paOOThI
KOTOPBIX IOCTUTAaeTcs Ojaroapsi yCTpOMCTBY 3allacHBIX PE3E€PBYapOB BOBI.

BogonanopHele ~ OalllHM,  HANOPHO-PETYJIUPYIOIIHE  COOPYKEHHUA
MpeaHa3HAYEHbI JJisl HAKaIUIMBAaHMS W3JIMIIKA BOJIBI B Yachl MAajoro MOTPEOICHUS.
Kpome Toro, HarmopHO-peryJIMpyomue COOPYKEHNUs NPEIHA3HAYAIOTCS ISl XPAHECHUS
3amaca BOJIbI Ha TyIIeHUsl noxapa. Bogonanopnas OamHst (puc. 4) pacrosiokeHa B
HaydaJie BOJAOIPOBOJHOW CEHH Ha €CTECTBEHHOW BO3BBIIEHHOCTH. B ciydasx korma
BOJIOHANOpHass OallHs HAXOAMTCS Ha BO3BBIIIEHHOCTH B IMPOTHUBOIOJIOKEHHOU
CTOPOHE OT BOAOMNPOBOJIa €€ HA3ZBIBAKOT KOHMPPE3IEPE)APOM.

[Ipu criaxxuBaHUM HEPABHOMEPHOTO BOJOMOTPEOICHHS MO YacaM CYTOK
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00xosTCsl 0€3 HaOPHO-PETYJINPYIOIINX COOpYyKeHUM. B aTom ciaydyae Bogy B TpyObl
pacupenenuTenbHOM CeTH MOJAK0T HAacocaMU, a I XpaHEHUs II0’KApHOIo 3araca
BOJIbI YCTPauBAIOT PE3EPBYaphl, U3 KOTOPBIX BOJAA JUIS TYLIEHHUS IOKapa 3a0upaercs
Hacocamu.

JUJ1s1 MECTHOTO BOJOCHA0KEHHUS B TOpOAax MPUMEHSETCS:
1. NHEBMATUYECKHE YCTAHOBKH IIPH CYTOYHOM Pacxoje Bosl 10 300 m?;
2. BOJOHANOpPHAas OAlIHA IPY CYTOYHOM pacxoe Bozbl 10 60000 m>.
Ecnu Boja U3 HCTOYHMKA IO KAYE€CTBY YJOBIIETBOPSIET TPEOOBAaHUSAM MOTPEOUTENEH,
TO OTIaJaeT HEOOXOIUMOCTh B TTOCTPONKE OYMCTHBIX COOPYXKeHui. B aTom cirydae
BOJIa U3 UCTOYHHKA MOTPYKHBIM HACOCOM MOAAEMCS IO BOJOBO/IaM B MaruCTpalbHYIO
ceTh (puc. 5).

~—_

/

//
7
_

7

Puc. 5. Cxema BoAONPOBO/IA € UCIIOIB30BAHUEM MOJ3EMHBIX BOJ

Bopa u3 apTe3naHckol CKBaXXWHBI Hacocamu | mMogaércs B 3aracHOM pe3epByap
2, W3 KOTOPOTro HacocaMu ToabéMa 3 momaércs MO BOJOBOJAM B BOJIOHATIOPHYIO
OarrHio 4, TIOCIIe YeTO TI0 BOJOTPOBOIHOM CETH MOCTYIAET K MOTPEOUTEIIO.

CymiecTBYIOT cMeulennvie cucmemvl C TIOBEPXHOCTHBIMA W TIOJ3EMHBIMU
BOJIOMCTOYHUKAaMH. B 3TOM ciydae Moj3eMHbIE BOAOUCTOYHUKU HCIIOIB3YIOTCS Kak
aBapHifHbIE B YCIOBUAX 0COOOT0 MEpUOa.

3onnbie cucmemvl 8000CHAOMCEHUS, T.€. CUCTEMBI pa3eIEHHbIE HA OTACIIbHbIC
30HBI C CaMOCTOSTENbHBIM TMHUTAHWEM BOJIOM, YCTPAaMBAIOT NpPHU 3HAYUTEIHHOU
PA3HOCTU OTMETOK CHa0XaeMoul TeppuTOpHUH, OONBIION €€ MPOTHKEHHOCTH, a TAKXKe
P 3HAYUTETHHON pa3HUIle B Hamopax (MUKPOpPAMOHBI ropojia ¢ pa3HOM 3TaKHOCTHIO
3acTpoiiku). Paznenenue Ha 30HBI MPOBOJAT MCXOAS M3 CIEAYIONIMX YCIOBUW: B
BBICIIE TOYKE CETH, JIOJDKEH OBbITh HEOOXOAMMBIM CBOOOAHBIA HAMOpP; a HU3IIEH
TOYKE HAIOp HE JOJKEH NpeBbIuaTs 60 M.

30HHBIE CUCTEMBI BOJIOCHAOKECHHSI OBIBAIOT TOPU30HTAIIBHBIE M BEPTUKAIBHBIC
C TIOCJIEZIOBATEIHPHBIM WJIN TIApaJUIeIbHBIM 30HUpOoBaHueEM. [Ipu mociaenoBarensHOM
30HHPOBAHUHU HACOCHAS CTAHIINS K0 30HBI TOJIaET BOAY B KOJUYECTRE,
HEO0OXOAMMOM JIJIs1 BCEX BBIMIETSKAIMX 30H. [Ipu mapamiensHol cucteme
30HAPOBAHUS BOJAA MOJAETCS B CETh KAXK/I0M 30HBI OTACIBHBIMU TPYITIaMH HACOCOB,
YCTaHOBJICHHBIMU B OOIII€H HACOCHOM CTAHIIHMH, 10 OTJEIHHBIM BOJIOBOIAM.

["'opu30oHTaNBHBIA THI 30HHOTO BOJONMPOBOAA MPUMEHSIOT IJs OOJIBIIKUX IO
NPOTSHKEHHOCTH Tepputopuit (Oosee 7 KM) B ropojax cO CpPaBHHUTEIHHO POBHBIM
penbedom. BepTukaabHBIM THIT 30HUPOBAHUS MPUMEHSIOT NPHU OOJBIIMX Pa3HOCTIX
OTMETOK B CBSI3H C OOJIBILIMM HAIlOPOM B HIDKHUX pPalOHax CETH.
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Hapsiny ¢ neHTpaan30BaHHBIMH BOJOIIPOBOJAMHE B HACTOSIIIIEE BPEMs B TOPOIaX
00JIBIIIOE PACTIPOCTPAHEHUE UMEIOT CHCTEMbI MECTHOTO BOJIOCHAO0KECHHS. DTH
CUCTEMBI UMEIOT YIIPABJISIEMbIE BPYYHYIO MM aBTOMAaTUYECKH HACOCHBIE YCTAHOBKU
HeOOIIBIIOM NPOU3BOANTENLHOCTEIO (Q < 150 M3/4).

Camoméunas cucmema.

Jliss BOmOCHAOKEHUSI TOPOJOB MOXKET MPUMEHATHCS CaMOTEUHAs CHCTEMa, €CIli
BOJIOUCTOYHUK HAXOJIUTCS Ha JOCTaTOYHON BBICOTE ISl CO3JaHUS HEOOXOAMMOTO
Haropa B ceTu 0e3 MOMOIIU HacoCoB (puc. 6).

Puc. 6. Cxema caMOTEYHOTO BOIOIIPOBOIA

Bopa u3 Bonorcrounuka 1 1mo BoJOBOAY MOCTYIIAET B OEperoBoil Koioael Ha
OYHCTHBIE COOPYKEHUS 2, 3aTE€M B pa3rpy304HbIN KOJIOAEL 3 U pa3srpy304YHbIN
pe3epByap 4, He0OOX0IUMBbIE JJI1 CHUYKEHUS N30BITOYHOIO Haropa. Y3 pa3rpy3o4Horo
pe3epByapa BoJia IOCTymnaeT K norpedurento. CaMOTEUHbIE CUCTEMBI
XapaKTEPU3YHTCS MEHBIINMHU KallUTAIBHBIMU U DKCILTyaTAllMOHHBIMU 3aTpaTaMU 4eM
HaIlOpHBIE.

Tembl 10KJI210B U pedepaToB
1. Kitaccudukanuio cuctemM BoJI0CHA0KEHHUS.
2. CxeMbl TPOTUBOIIOKAPHOT'O BOJIOCHAOKEHUSI POMBIIIJICHHBIX TPEANPUSTUMA.
3. Cxembl BOAOCHAOKEHUS TOPOJIOB.

Bonpocs! Aj1s1 CaMOKOHTPOJISA
1. Kak xknaccuuuupyrorcst cucTeMbl BOJOCHA0XKEHUS.
2. Cxembl BOJOCHAOKEHUS TOPOIOB.
3. CXeMbI MPOTUBOIIOKAPHOTO BOJOCHAOKEHHSI TPOMBIIIUICHHBIX MTPEITPHUATHH.
4. CxeMbl MPOTHUBOMOKAPHOTO BOJAOCHAOKEHHUS MaJIbIX HACEIEHHBIX MECT.
5. Uto Takoe 6€3BOJ0MPOBOIHOE TPOTHBOIIOKAPHOE BOJAOCHAOKEHNUE.
6. Pacckaxxute MeTOAMKY pacuéra pacxoaa BOAbI JUIS Leleld MOXKapOTYIICHUS
HACENEHHOTO IMyHKTA U IPEAIPUSITHSL.

OnopHble TepMHMHBI: TPOMBIIUICHHBIE TNPEAIPUITHS, OE3BOJOMPOBOIHOE
IPOTHUBOIIOKAPHOE BOJAOCHA0KEHUE.

TecTbl 1151 CAMOKOHTPOJISA
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1. Vkaoscume yugppamu nociedosamenbHOCmMb HOMEPO8 JJIeMEHMO8 CUCTEMbL
HAPYIHCHO2O0 B0OOCHAOIICEHUSL NO HANPABIEHUIO OBUNCEHUSL 800bL 0N B0OOUCMOYHUKA
00 nompebumens

1) 6eperoBoii Konoaen

2) nacocHas ctanuus [ mogbema
3) HacocHas ctanmus Il moarema
4) pezepByap 4HUCTOI BOJIBI

5) cuctema BOJOOYMCTKH

KpI/ITCpI/II/I OOCHHUBAHUA: IIPHUCBAUBACTCA 1 ©Oann Impu OTBCTC, IIOJIHOCTBLIO
COOTBCTCTBYIOIICM 3TAJIOHY, 0 6anaoB IIpHU HAJINYNHU OIITNOKH.

\

2. 3anonnume nponyck 6 npeonodcenuu. Omeem 3anuwiume yu@ppou
Cucmemvt  8000CcHabIICeHUsT NO cmeneHu 0OecneyeHHoCmu nooaiyu 600vl  (No
HA0eHCHOCMU 0eliCmEuUst) N0Opa30eisIlomcs Ha Kamezopuu

Kpurepun oueHuBaHus: mnpucBauBaercs | Oajm mOpu  OTBETE, IMOJHOCTHIO
COOTBETCTBYIOIIEM ATaJIOHY, ¥ () 6AJIIOB IPH HAJTHMYMHU OIIUOKH.

3. 3anonnume nponyck 6 npeonodxcenuu. Omeem 3anuuiume yu@dpou

TynukoBbIil TpyOOIpoBO - TPyOONPOBOIHAS JIMHUA, AJIMHON HE Oojee

M, COEJIMHSIONIAs BHEIIHIOI MaruCTPalbHYIO CETh C HE 3aKOJBI[OBAHHOW BHYTPEHHEH
TPyOOIPOBOTHOMN CETHIO

KpI/ITCpI/II/I OOCHHUBAHUA: IIPHUCBAUBACTCA 1 Oann Impu OTBCTC, IIOJIHOCTBLIO
COOTBCTCTBYIOIICM 3TAJIOHY, 0 6anoB IIpHU HAJINYNHU OIITNOKH.

4. Buibepume 08a eapuanma omeema
Pe3epByapsl 4nCTOM BOJIBI BBIOJIHSIOT POJIb
1) perynupyromux eMmKocTen

2) 3amacHbIX EMKOCTEMN

3) aBapuHBIX EMKOCTEM

4) aBapUIHBIX U PETYJIUPYIOIIHNX EMKOCTEN
5) aBapHiHBIX U 3aIIACHBIX €MKOCTEH

KpI/ITCpI/II/I OOCHHUBAHUA: TIPUCBANBACTCA 0,5 Oanna Impn OTBCTC, IIOJHOCTBLIO
COOTBCTCTBYIOIICM 3TAJIOHY, U 0 6anaoB IIpHU HAJINYHNHU OIITNOKH.

5. Bvibepume mpu eapuanma omseema

Boigenstor cienyroiue kiaccu@ukanum CucTeM BOAOCHA0MKEHUS 10
1) Buy o0ciyknuBaeMoro o0beKTa

2) cnoco0y moaauu BOJIbI

3) Ha3HAYEHUIO

4) BUy MOJ1a4u BOJIbI

5) cnoco0y TpaHCIIOPTUPOBKH BOJIbI

6) yCIOBUSAM UCIOJIb30BAHUS BOJIBI

KpI/ITCpI/II/I OOCHHUBAHUA: TIPUCBANBACTCA 0,5 Oana Impn OTBCTC, IIOJHOCTBLIO
COOTBCTCTBYHOIICM 3TAJIOHY, 0 6anaoB IIpHU HAJINYHNHU OIITNOKH.
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Bomnpoc 1i1st caMOCTOATEIBHOTO U3yYeHUsI
Hcnonb3ys maTepual, U3i10KeHHbIH B [ 1], U3y4uTh BOIpoOC:

1. Pacckaxkute METOAUKY pacu€ra pacxojia BOAbl Ha XO3SMCTBEHHO-IIUTHEBLIE,
IPOU3BOJICTBEHHBIEC HYKJIbI

Tema 6. CucreMbl HAPYKHOI0 IPOTHBOIOKAPHOT0 BOIOCHAOKEHHU S

He.]'lb: HU3YUYUTH paC‘{CTHBIﬁ pacxoa BOAbI HA MTOKAPOTYIICHUC.

MeToanyeckue peKOMEeHAALUH 10 H3Y4YeHUIO TeMbl

[Tpu u3yueHuu TeMbl HEOOXOAUMO U3YUYHUTh OOIIMKA pacUETHBIM pacxo/ BOABI Ha
noxaporymenue. OH CKIAABIBACTCS W3 HAPYXKHOTO pacxoja OT TUAPAHTOB,
BHYTPEHHETO pacxoAa OT II0XKapHBIX KpPaHOB M pacxofa OT CTAlMOHApPHBIX
CIIPUHKJIEPHBIX WM IPEHYEPHBIX YCTAHOBOK:

Qnom.: QH+QBH+QyCT-

[Ipu 0OBEeAMHEHHOM BOJOIPOBOJIE 3TOT PACXO] JOJDKEH OBITh O0ECHedeH C
y4eToM HauOOoJbIIEro MOTPeOSeHUsT Ha JAPYTrue HYKIbl HACEICHHOTO IMyHKTa WU
IIPOMBIIUICHHOTO MPEANPUATHS, MCKIIOYas pacxoAbl Ha IOJMBKY TEPPUTOPHH,
npreMa Jylia, MbIThS TIOJIOB U MOIMKY 000pYy/IOBaHHUS.

Pacxoo 600wbi na napyscnoe nodcapomyuienue W KOJIUYECTBO BO3MOXKHBIX
OJIHOBPEMEHHBIX I0XKAPOB OMNpPEACIAIOT IO TabJuIaM B 3aBUCUMOCTH OT 4HCIa
YKUATEJIEN U DTAXKHOCTU 3/1aHUM.

Pacxox Ha TymieHume mnokapa B JKWIBIX paliOHaX € OJHO- M JBYXATaKHOHU
3aCTPOMKOM, BXOJAIIMX B COCTaB HACEIEHHBIX IYHKTOB C OOJBIION 3Ta>KHOCTHIO
3aCTPOMKH, OIIPENEISAIOT OTAEIBHO- C YY€TOM YUCICHHOCTH HACEJICHUS 3THX PAallOHOB.
OOmuit pacxol yCTaHABIMBAIOT IO YHCICHHOCTH BCErO HACEICHHS, CYMMHPYS
JAHHBIE IO CMEIIAHHOM 3aCTPOMKE.

Ilpu  30HHOM  600ocHabOdiCeHuu  PacUETHBIM  pacxoJ Ha  HApYyKHOE
IT0KAPOTYLIEHHUE OIPEACISAIOT ISl KAKIOM 30HBI OTAEIBHO B 3aBUCUMOCTH OT 4YHUCIa
KuTened B Heil. Yncao 0IHOBPEMEHHBIX M0KapOB YCTAHABIMUBAIOT 1O TaOJIHUIIE UCXOs
U3 001Iei YNCICHHOCTH HACETICHHUS.

Pacuemnuvii pacxoo 600vi Ha HapyKHOE TOKAPOTYLIEHUE YEPE3 THAPAHTHI Ha
NPOMBIULIEHHOM NPEONPUAMUU UTU CENbCKOXO3AUCMBEHHOM KOMMNIEKCe 3aBUCHUT OT
KaTEerOpUHX NOKAPHOM ONACHOCTH NPOU3BOJCTBA, CTEIIEHH OTHECTOMKOCTH 3[aHUM, UX
o0beMa U 0COOEHHOCTEN KOHCTPYKIIUH.

JUisi moKapoTyIIEHUsl 30aHUM, pa3[eleHHBIX HAa YacTH IPOTUBOIOKAPHBIMHU
CTEHAMHU HJIM HMMEKOIIMX Pa3IMYHYH KATETOPHIO MOKAPHOM ONACHOCTH, PaCUETHBIN
pacxo BOAbI CIeTyeT NIPUHUMATD 10 TOM YacTH 3AaHHM, I/1e OH HauOOJIbIINH.

B Tabmumax mpuBOASTCS HOPMBI pacxoja BOJABI B pacdyeTe Ha OJWH TOXap,
IIPUYEM YHMCIIO OJHOBPEMEHHBIX MOKAPOB IPUHUMAETCA B 3aBUCHUMOCTH OT IUIOLIAIU
TEPPUTOPUHU TNPEANPUATHSA: OJUH MOXKap- npu miomanu a0 150 ra, nmpu Ooapuieit
IJIOIIA/IM- J1BA MOKAapa.

[IpOAOIKUTENBHOCTh TYLIEHHs MOKAPOB IPU IOJAYEe BOABI OT THAPAHTOB,
YCTAaHOBJICHHBIX HA HAPY’KHOW BOAOIPOBOJHOM CETH, B COOTBETCTBUU C HOPMATUBAMU
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coctaBiset 34; jguinb A 3nanuil [ u Il crenenn ornecTodkocTH (C HECTOpaeMbIMH
CTE€HaMH, MEPEropoJIKaMU U YTETUTMTEIEM MOKPBITHS) C MPOU3BOACTBOM KaTeropuid I
u /| oHa cocraBisier 2 4.

Tembl nok1210B M pedepaToB
1. Pacuér pacxozna BoJibl Ha XO3MCTBEHHO MUTHEBBIE U MPOU3BOACTBEHHBIE HYK/IbI.
2. Pacué€t pacxona BOABI LISl NETEH MOKAPOTYLICHUS.

Bonpocs! Aj1s1 CaMOKOHTPOJISA
1. Kak onpenensercst pacxoz BOAbI HA HY Kbl OKAPOTYILIEHUS.
2. Ha3zoBuTe HOpMaTUBHBIE JOKYMEHTBI, PpErVIAMEHTUpYIOLUE TpeOOBaHUs
MOYKapHOH 0€3011aCHOCTH K HapyXHOMY IPOTHUBOIOXKApPHOMY BOJAOIIPOBOAY.
3. HaszoBute HOpMaTHBHBIE JOKYMEHTBI, pErJaMEHTHPYIOIIME TpeOOBaHUs
MOKapHOM 0€30M1aCHOCTH K BHYTPEHHEMY MPOTUBOIIOKAPHOMY BOJOIIPOBOAY.

OnopHbie TEPMUHBI: [10Kap, 30HUPOBAHUE, PETIIAMEHT.

TecThbl 1J1s1 CAMOKOHTPOJIS

1. Vkaowcume yuppamu nocredosamenbHOCHb HOMEPO8 INEMEHMO8 CUCHEMbl
HAPYHCHO20 B00OCHADINCEHUSL NO HANPABIEHUIO OBUIICEHUSL 800bL OM 800OUCTOYHUKA
00 nompebumes

1) 6eperoBoit Konoaen

2) nacocHas cranuus [ nogbema
3) HacocHas ctanuus I mogrema
4) pe3epByap YUCTOU BOJIbI

5) cucrema BOJOOUYNCTKHU

KpI/ITCpI/II/I OOCHHBAHUA: IIPUCBAUBACTCA 1 Oamn Impu  OTBCTC, IIOJHOCTBLIO
COOTBCTCTBYIOICM 3TAJIOHY, 0 6anaoB IIpHU HAJINYNHU OIITNOKH.

. Hononnume npeonosicenue, blopas 06a eapuanma omeema.
Haubomnbee pacnpocTpaHeHUE B HAILIEH CTpaHe MOJTyYWIT IOKAPHBII THIPaHT

1) HopomieBckoro

2) HaJI3eMHOT0 THIa

3) moA3EeMHOTr0 TUMa

4) noa3eMHO-HaA3€MHOTO TUTIA

5) co3nanHbii pycckuM uHxeHepom H. I1. 3uMuHbIM
6) TUIa THAPAHT-TTUCTOJIET

Kputepun oueHuBaHus: KaxAblii MPaBWIbHO BBIOPAHHBIM BapuaHT OTBETA
onennBaercs B 0,5 6aymra

3. Bvibepume ooun eapuanm omeema.

CornacHo TpC6OBaHI/I}IM COBPCMCHHBIX HOPMATHUBHLIX OOKYMCHTOB pPACCTAHOBKA
IMOKAPHBIX TUAPAHTOB Ha BO,IIOHpOBO,IIHOﬁ CCTH NOJIKHA oOecrneynBaTh ImoJga4vy BOJbI
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C PacyeTHBIM PACXOJI0OM Ha MOXKAPOTYIICHUE JIFOOON TOUKU 00CITYKMBAEMOTO JIaHHON
CETBIO 3/IaHMs Ha YPOBHE HYJIEBOM OTMETKM HE MEHEee, YeM OT JBYX THMIPAHTOB IMPHU
pacxojie BoJIbl Ha HApYKHOE MOXKApOTyIIeHHne  Ji/c u Ooiiee

1) 10

2) 15

3) 20

4) 25

5) 40

Kpurepuun oneHuBaHUSA: MPaBUIHLHO BBIOPAHHBI BapUaHT OTBETAa OIlCHWUBAeTCS B |
oasut

4. YCTaHOBUTE COOTBETCTBHE MAaKCHMAILHOTO CpPOKa BOCCTAHOBJICHHS IOYKAPHOTO
obbema Bojbl oT ciexayronux mnapamerpoB corjacHo CIT 10.13130.2020. Kaorcoot
yugpe uz n1esoco cmoabya coomsemcmayem o0Ha O6yKea uz npasozo cmoabya. Omeem
3anuwume 6 mabauyy:

Cpox BOCCTaHOBJICHUS [TapameTpsl
1) 24 u. A. B HaceleHHBIX IyHKTax C YHUCIOM JKUTEJIEH
2)36u. oosee S5 THIC.HEI. M Ha  IPOMBIIIJIEHHBIX
3) 72 u. NPEANPUATUAX CO 30aHUAMU Kareropui A, b, B no

II0’KapHOU U B3PBIBOIIOKAPHON OMACHOCTH

b. Ha npoMBIIIIIEHHBIX IPEANPUATHAX CO 3MaHUSIMU
kareropuii ' u /] mo nmoxapHOU U B3pBIBOIIOKAPHON
OIIaCHOCTH

B. B HaceneHHBIX IyHKTax ¢ YHMCIOM XXKUTEIEH HE
Oonee 5 ThIC.YEN. M Ha CEIbCKOXO3AWCTBEHHBIX
NPEANPUATUAX

I'. B HacemeHHBIX ITyHKTax C YHUCIOM JKUTEJEH
Obonmee 5 ThIC.YEN. M HA  POMBIIUICHHBIX
NPEANPUATUIX CO 3daHusMU kareropuit [I' m [ mo
M0KapHOU U B3PBIBOIIOKAPHON OMACHOCTH

OrtBeT:

5. Bvibepume ooun eapuanm omeema.

[Ipy  BBHINOTHEHWM  WHXCHEPHOTO  MPOCKTHOTO  pacdyera  OOBEAMHEHHOTO
IPOTUBOIIOKAPHOTO  BOJOMPOBOJA, OOCITY)KMBAIOIIETO HACEICHHBIM MYyHKT W
MPOMBINUICHHOE TPEANPHUATHE, PACIONIOKEHHOE BHE HACEICHHOIO ITYHKTa, KakKoe
pacdeTHOE KOJMYECTBO OAHOBPEMEHHBIX IMOXKAPOB CIIEAYET MPUHATH, €CIU TUIOIIAIh
TEPPUTOPUHU TIpEANpHsITHS cocTaBisieT 120 ra, a B HACETICHHOM ITyHKTE TPOXKHUBAET 7
TBIC. Ye.?

1) onuH moXxap Ha NPEATPUITHH

2) oawH moxap (Ha MPEANPUITHHA WIW B TTIOCEJICHUH 110 HAUOOJIBITIEMY PACXO.Ty BOJIbI)
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3) aBa moskapa (0JuH Ha NPEINPUATUHN, OJIUH B IOCETICHHH )
4) nBa noxapa (ABa Ha MPEINPHUATUN WIH JIBA B OCEIECHUU— 110 HAUOOJIbIIIEMY

pacxonay)

Kputepuu olieHHBaHMS: MPaBUIBHO BBIOPAHHBIM BapHAHT OTBETA OICHMBAETCSA B 1
Oaut

Bonpoc 17151 caMOCTOATETbHOTO U3YYeHH S
Hcnonb3yst MmaTepua, U310KEeHHBIN B [ 1], U3y4uTh BOIpoc:

1. Yto Takoe 30HHUPOBAHUC BO,IIOCHa6}KCHI/IH.

Tema 7. CucreMbl BHYyTPEHHEr0 POTHBOIOKAPHOI0 BOJAOCHAOKEHUS

Heab: n3yunts obecriedeHre HaAE)KHOCTH pabOThl CUCTEM MPOTHBOIOKAPHOTO
BojocHaOxeHus. [lonsaTue HagexxHOCTH cUcTeMbl. ObecrnieueHne Hae)KHOCTH PabOThI
BOJ0BOIOB.  OOecrieyeHne  HAAEKHOCTH  pabOTBI  BOAOIMPOBOJHOW  CETH.
Knaccugpukanuio v HazHayeHHE MOKAPHBIX TWAPAaHTOB. Kiaccudukamuio HaCOCHBIX
cranuuid. OOecrieueHne HaAEKHOCTU pabOThl HACOCHBIX cTaHUui. HasHaueHue
HaINlOpHO-peryaupyomux eMmkocredl. HeoOxoaumoe Bpemsi JUKBHIALMU aBapuil Ha
TpyOomnpoBoaax. TpeboBaHusl, MpebsABISEMbIE K CHCTEMAaM BOJIOCHA0KEHUS B OCOOBIX
IPUPOJHBIX U KIMMATUYECKUX YCIOBUSX.

MeTtoanyeckue peKOMeHAANMHU M0 U3YYEHUI0 TeMbl

[Ipu u3yyeHnu TeMbl HEOOXOAMMO U3yYUTHh CBOWCTBA CUCTEM BOJOCHAOKEHUS
TaKylo Kak HaJle)XHOCTb. Hadescnocmp- 3T0 CBOMCTBO 00BEKTA BBHIMOJIHATH 3aJaHHbIC
¢byHKIMH, cOXpaHsSs BO BPEMEHU 3HAUEHHUS YCTAHOBIEHHBIX AKCIUTyaTallMOHHBIX
mokaszarejeil B 3aJaHHBIX TIpeiesiaXx, COOTBETCTBYIOUIMX 33JaHHBIM pPEXKUMaM U
YCJIOBUSM UCTIOJIb30BAHNUS, TEXHUYECKOTO OOCITYKUBAaHUS, PEMOHTA.

[Tox 00BEKTOM MOXKET MOHUMATHCS KaK CHCTeMa B IIeJIOM, TaK M OT/AEIIbHbIC €€
aneMeHThl. HajexxHocTh BKJIIO4aeT B ceOst  0€30TKAa3HOCTh, JIOJITOBEYHOCTb,
PEMOHTONPUTOTHOCTh U COXPAHAEMOCTb.

Cucrema BOJOCHAa0XXEHHUS MOXKET HAXOJIUTHCS B CJICAYIONIMX OCHOBHBIX
COCTOSIHUSIX: TOJIHOM pab0TOCIIOCOOHOCTH, T.€. CUCTEMA MOXET BBIMIOJIHATH (QYHKIIUU
BOJIOCHA0)KEHUS Ha 3aJaHHOM YPOBHE;

HEMOJHOW pPabOTOCIOCOOHOCTH, T.€. CHCTEeMa MOXKET BBINONHATh (HYHKIUU
BOJI0OOECIIEUECHNSI Ha YypOBHE, Oojiee HHU3KOM, YeM HOpPMalbHBIH, HO HE HIKE
YCTaHOBJICHHOT'O HOPMaMH JIOIYCTHMOTO Tpeiena;

HepaboTOCOCOOHOCTH (COCTOSIHME OTKa3a), T.€. CUCTEeMa HE MOXKET BBIMOJIHATH
¢byHKIMK BOJI0OOECTICUEeHHUS HA JOTTYCTUMOM YPOBHE.

OOecnieueHne HaEKHOCTH BOJOBOJIOB, OCYIIECTBIISIOMIMX MMOJA4y BOABI OT
MCTOYHUKA BOJABI K MOTPEOUTENIO, SIBISETCS BakHEWIIen 3anadyeil. OTKa3 BOJOBOIOB
Ipyd OJHOM HCTOYHHKE MOKET BBI3BATh IOJHBIA OTKa3 CHUCTEMbI BOJOCHAOXKEHHUS.
OpauM u3 HanboJee YacTo MPUMEHSIEMBIX METO/IOB MOBBIIICHUS HAJEKHOCTH PabOTHI
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BOJIOBOJIOB SIBJISIETCSI METOJ PE3EPBUPOBAHUS IyTEM BBEIEHUS U30BITOUHOCTH. [Ipm
TOM MOTYT MCIOJIb30BaThCs JIBa crioco0a pe3epBUPOBAHUS: 0€3 MEpEMBIYEK U C TIe-
PEMBIUKAMH.

B cnywae pesepBupoBaHMs 0€3 MepeMblueK BBEJCHHE H30BITOYHOCTH B
CUCTEMY BOJOBOJIOB IPOM3BOJUTCA 33 CHYET YBEJIMYEHHS YHUCIA NapalieabHO
NPOJOXKEHHBIX JMHUN. Pa3nuuaioT crneayromue BO3MOXKHBIE PEXHUMBI  PabOThHI
PE3EpPBHBIX 3JIEMEHTOB:

HEHArpy>KEHHBI pe3epB - Pe3epBHBIC JIEMEHTHI MPU OOBIYHON paboTe HE HECYT
Harpy3Ku;

HArpy>KEHHBIN pPe3epB - pe3epBHBIC JIEMEHTH paOOTAIOT B TOM K€ PEXKHUME, UTO U
OCTaJIbHbIE;

00JIETYeHHBIN PE3EPB - PE3EPBHBIE AIEMEHThI HAXOAATCSA HAa O0JIETYEHHOM PEKUME
10 CPAaBHEHUIO C OCTAJIbHBIMH.

HenarpyskeHHbII pe3epB HEOKOHOMMYEH U NPAKTUYECKU HE MPUMEHSETCS B
BOJIOCHA0KEHUH.

Yamie npuMeHseTcst HarpykKeHHbIN pe3epB. [Ipu 3ToM B eproJ HOpMaJIbHOTO
(YyHKIMOHUPOBAaHMSI BCE JIMHUM pPa0OTaloT B oOjerdeHHoM pexume. IlomHyro
Harpy3Ky JIMHUM HECyT B Cllyd4ae OTKa3a pPE3EpBHBIX 3JEMEHTOB, T.€. B aBapHIHOU
cuTyauuu. B cHcreMax BOJOCHAOXKEHHSI HUCIHOJIb3YyeTCsl OOBIYHO  MPUHLHUII
IIOCTOSIHHOTO PE3E€PBUPOBAHUS, T.€. 1 MApALIEIbHO PabOTAIOIINX JIMHUNA y4aCTBYIOT
OJTHOBPEMEHHO B paboTe W HECYT OJMHAKOBYIO Harpy3ky. Takum oOpas3om, Bce
BOJIOBOJIBI SABIISIIOTCS O0E3TMUYEHHBIMH U (DAaKTUUECKU HE Pa3IeISIFOTCSl HA OCHOBHBIE U
pe3epBHbIe. OTHOIICHUE YKCIa PE3EPBHBIX JIUHUM N, K YUCTY OCHOBHBIX 1My K = n,/
No Ha3bIBACTCA KPATHOCTBHIO pe3epBUpOBaHUA.. HaneKHOCTh cCHUCTEMBI BO3pACTaeT C
YBEJIIMYEHUEM KPATHOCTH PE3EPBUPOBAHUS, HO IIPU S3TOM BO3PACTAET U CTOUMOCTh CHC-
TE€Mbl BOJOCHa0KeHU. Perienne 3a1auu ONTUMAIbHOTO PE3€PBUPOBAHUS CBOAMUTCA K
HaXO0’KJIEHUIO BapHaHTa, OTBEYAIOIIEr0 TPEOOBAHUSIM HAJAEKHOCTH U SKOHOMHYHOCTH.
Orta 3aja4ya peuiaeTcs Npu yCJIOBUH, YTO IoJlaya BOJbI B ClIy4yae aBapuM HE JIOJKHA
CHW)KATbCA HUXKE BEJIIMYMHBI, 33JJaHHOM HOPMAaTUBHBIMH JOKyMeHTaMu. To ecTh B
cllydae TOBPEXAECHHUS OJHOTO BOJOBOJA WJIM €ro y4yacTKa [OIYCKaeTCs CHMKATh
oOIIyr0 Mmojady BOABI HAa XO34MCTBEHHO-IIUThEBBIE Liein He Oosnee yeM Ha 30 %
pacyeTHOro pacxojia, Ha MPOU3BOJCTBEHHBIE LIEJIM - HE HI)KE 3HAYEHUs pacxoja Io
aBapuitHoMy rpaduky. Pacxon Boabl Ha MOXKApPOTYIICHHE NOJDKEH 00ecreynBaThCs
MOJIHOCTBIO.

Tembl nok1210B M pedepaToB
1. O6ecnieuenune HaIEKHOCTH PabOTHI BOJOBOOB U BOJAOIIPOBOJHON CETH
2. [loxxapHble THJIPaHTHI U KOJIOHKH
3. Ob6ecnieuenne HaIEKHOCTU pabOThl HACOCHBIX CTAaHLIUMI
4. HanmopHO-peryimpyromue EMKOCTH

Bonpocel 111 caMOKOHTPOJISA
1. Yro Takoe oOecnieueHrne Hale:KHOCTH pabOThI BOJOBOIOB U BOJIONIPOBOIHOM CETH
2. PacckaxuTe NPUHLAI TEUCTBUS ITOKAPHBIX THIPAHTOB U KOJIOHOK
3. Uro Takoe obecnieueHre HaAEKHOCTH pabOThl HACOCHBIX CTaHIIHIMA
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4. PacckaxuTe, 7151 4YETO CIIyKaT HAIIOPHO-PETYIUPYIOIINE EMKOCTH

OnopHble TepMHUHBI: O00ECEYeHHE HAJIEKHOCTH, HACOCHBIX CTaHIIUM,
HAMOPHO-PETYIUPYIOUTNE EMKOCTH.

TecTbl 1151 CAMOKOHTPOJISA

1. Boibepume 00un eapuanm omeema.

[Ipu mpoBepke MokapHOro KpaHa BHEIIHUM OCMOTPOM ObLIO OOHApYXEHO HApyIIEHUE
1. pykaB HE MPUCOEIMHEH K IMOXKAPHOMY KpaHy

2. HE YCTAaHOBJIEH NEPEKPBIBHON CTBOJI

3. moxxapubii mkad BeinonHeH He o [[OCT

4. OTCYTCTBYET OTHETYLIUTEND

5. OTCYTCTBYET IPUOOp M3MEPEHUS JIaBICHUS

Kpurepuu oreHuBaHMs: NMPaBUILHO BBHIOPAHHBIM BapHaHT OTBETa OIEHWBAaeTCS B 1
oasut

2. Bvibepume ooun sapuanm omeema.
[IpeacraBnenHas cxema 1O CHOCOO0y MOJAaYM BOABI OTHOCUTCS K BHYTPEHHEMY
BOJIOIIPOBO/Y

1. be3 MOBBICUTENBHBIX YCTAHOBOK
2. C nokapHbpIM HaCOCOM-TIOBBICUTEIIEM
3. C BogoHanopHeIM 0aKOM M HacocamMH
4. C nHEeBMaTU4Y€CKON YCTAHOBKOM

Kputepuu olieHHBaHMS: MPaBUIBHO BBIOPAHHBIM BapHAHT OTBETA OICHMBAETCSA B 1
Ooaut

3. Buvibepume ooun eéapuanm omeema.

[Tpu AKCIIEPUMEHTAITLHOM oTpeIeTICHUN BOJOOT/AQ9A BHYTPEHHETO
MPOTUBOIIOKAPHOTO  BOJOIMPOBOJIA  WCMBITAHUSM  TIOJBEPTalOTCS  JAUKTYIOITUE
Mo’KapHbIE KpaHbl B 3MaHud. Kakue mMokapHbIE KpaHbl BhI BhIOEpETE B KadeCTBE
TUKTYIOIIUX MPU TPOBEACHUH dKCTIEPUMEHTATLHBIX UCTIBITAHUH?
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1) Ommxaluii K BOJAOMMUTATENIO TTOKAPHBIM KpaH

2) noxapHble KpaHbl, PacIoJIOKEHHbIE Ha IEPBOM ITAXKE 31aHUS

3) mokapHBIi KpaH, TUAPABIMYECKOE COMNPOTHBICHHE TPYOONPOBOAHOW CETH [0
KOTOpPOI'0 HMEET HavWMEHbIIEEe 3HAUYEHHE I10 CPABHEHUIO C JPYTUMHU MOKAPHBIMHU
KpaHaMu

4) HanboJee BHICOKOPACTIONOKEHHBIN W/ WM YJAJICHHBIN OT BOJOMUTATENS MOXKAPHBIHA
KpaH, THJPABIMYECKOE CONPOTUBIIEHHWE TPYOONPOBOJHOW CETH 10 KOTOPOTO HMEET
Han0oJIbIIIEe 3HAYEHUE [T0 CPABHEHUIO C APYTHUMH MOKAPHBIMH KPAHAMMU

Kpurepuun oreHuBaHMS: MPaBUILHO BBIOPAHHBIM BapHaHT OTBETa OIlEHWBAaeTCs B 1
oasut

4. Bvibepume mpu eapuanma omeema.

Kakue npuOopsl HCHONB3YIOTCS ISl IKCIIEPUMEHTAIBHOTO ONpeaeieHusl pacxoia
BOJIbI ITPU UCHIBITAHUU BHYTPEHHETO MOKAPHOTO KpaHa Ha BOAOOTAAUY?

1) 6apometp

2) ruzipoTecTep

3) nuddepeHnaIbHBIN MAaHOMETP

4) monuduxarnus Tpyoku [lurto, pazpaborannass BHUUIIO

5) nee3omMeTp

6) potameTp

7) CTBOJI-BOJIOMEP C MAHOMETPOM

Kpurepun oOLeHHBaHMS: KaXIblii NpaBUIBHO BBIOPAHHBIA BapuUaHT OTBETA
onennBaercs B 0,5 6amra

5. Bwibepume  u3  nepeyucieHHo20 - 91eMEeHMbl  CUCEMbl  BHYMPEHHE20
NPOMUBONOAHCAPHO20 8000CHADIICEHUSL (Hemblpe GePHBIX 6APUAHMA OMBEMA):

1) BBOA B 31aHME

2) BogoHaNOpHAas OanTHs

3) Hacoc

4) OYMCTHBIE COOPYKEHHUS

5) moxapHbI THIPAHT

6) MoKapHbIN KpaH

7) pacupeenuTeNbHbIA TPYyOOITPOBO/T

Kputepun oleHuBaHUMS: KaXIblii NpaBUJIBLHO BBIOPAHHBIA BapuUaHT OTBETA
orieHnBaetcs B 0,5 6anna

Bomnpocel 15151 caMOCTOATEILHOTO U3yYeHUs
Hcnonb3ys maTepual, U3i10KeHHbIH B [ 1], U3y4uTh BOIpOC:

1. PacueT HanopHO-perynupyromue EMKOCTH.
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Tema 8. Onpenenenre HOPMATHBHBIX PACXO0B BO/IbI HA X0351iiCTBEHHO
NUTheBbIe U MPOTUBONOKAPHBIE HYKIbI

Heab: u3yunTh 00JIaCTh NPUMEHEHHS W YCTPOMCTBO MPOTHUBOIMOXKAPHBIX
BOJIONIPOBOJIOB  BBICOKOTO  JaBlieHUs. MUHHMaNbHBI  pacxol  BOABI  Ha
MOXKAPOTYIIEHUE  MPOU3BOJACTBEHHOM 30HBI UM  ckiaga. [IpoTuBomokapHbie
BOJIOTIPOBOJIBI C TICHHBIMHU YCTAHOBKAMH MOXapOTyIieHus. JlaheTHble CTBOIBI, BBHIIITKA
Y CUCTEMBI OPOILICHHUS.

MeToanuyeckue peKOMeHIAIUN 110 U3YYEeHHI0 TeMbI

[Tpn u3ydyeHun TeMbl HEOOXOJIHMMO M3YYHTh BHYTPEHHHE MPOTHUBOIOKAPHbBIC
BOJONPOBOJBI. MecTa, Te UX ycTpauBarT. MIX ycTpauBaroT, rie moxap pa3BHUBacTCs
OBICTPO ¥ UCIOJIb30BaHUSI TEPEIABUKHBIX CHJI U CPEICTB HE o00ecleyuBaer
3 (PEKTUBHOTO  MOXKAPOTYIIEHHUS: CKJIAJIbl JIECHBIX MarepuaioB, HepTH u
He(TENPOIYKTOB, IPEANPUATUS HEPTEXUMUUECKOU MPOMBIIIIIEHHOCTH.

Cknaapl JIECHBIX MATEpUANIOB MPENHA3HAYEHBl [JI1 XPaHEHUs 3aIlacoB
NUJIOMAaTEepUaIoB, IPEBECUHBbI, ONMWIOK. OHM yCTpauBalOTCd Ha OETOHMPOBAHHBIX,
achanbTHBIX, TPYHTOBBIX TuTOmaakax. [lokapbl Ha CkjIagax JiecCOMaTEPHAIOB UMEIOT
psin ocoOeHHOCTEH: O0bIIasi CKOPOCTh PACIPOCTPaHEHUS (PpOHTA IITaMEHH, OOJIbIIAas
CKOPOCTb ITPUTOKA CBEXKET0 BO3/1yXa B 30HY FOPEHUSI.

[IpoTuBOMOXKApPHOE BOJOCHAOKEHUE JIOJHKHO YCTPAaWBATHCS TaKUM 00pa3oM,
4TOOBl 00ECHeYHTh PacXxo] BOABI HAa MoXxapoTyuieHue He menee 200 n/c uepe3 5 MuH
MOCJIe TIOYYCHUsI COOOIICHUS O TTokKape B TeueHue He MmeHee 40 MUH U BO3MOKHOCTH
HapaniuBaHus pacxoja Bojbl 10 500-600 n/c.

OTKpBITbIE TEXHOJIOTMYECKUE YCTAHOBKH IO IMepepaboTKe YIiIeBOJOPOAHBIX
ra3oB, He(TH XapaKTEPU3YIOTCA BBICOKOH MPOU3BOJUTEIBHOCTHIO M  IJIOIIAJIBIO
3acTpoiiku. OHU OOBIYHO COCTOSIT M3 KOJOHHBIX ammapaTtoB BbeicoTOM g0 100 M,
oobeMoM 10 2000 m>. TIpoLecchl B HUX IPOBOAATCS IIPU BBHICOKUX TEMIIEpATYpax M
naBieHusX. CTaTHCTMKA  MOKAa3bIBa€T, 4YTO  KaXKIBIA  YETBEPTBIA  IOXKap
COIIPOBO’KJIAE€TCS B3PBIBOM C MOCJIEYIOIIUM Pa3BUTHEM TOpeHHus Ha momaau 1o 5000
M. VYBEIMYEHUIO IUIOMAAM MOXKapa CIIOCOOCTBYET MOAaBaeMas Ha OXJIaXKIECHHE
o0opynoBaHusS BOAA, IO KOTOPOM TOpAMUKA HEPTEMPOIYKT PACTEKAETCS TIO
TeppuTOpuu. B CBA3U ¢ 3TUM MpaBWiibHAsE OpraHu3als cCOPOCOB MOXKAPHBIX PACXOOB
BOJIbI 4Yepe3 KaHAJIM3AIMIO SIBISETCS BaXXHBIM MEPONPUATHEM IO OTrPAHUYCHUIO
pa3ButTus noxapa. Pacxonpl BoAbl Ha TylieHHe moxapa moryT pocturats 300 n/c u
6ozee.

Tembl 10KJI210B U pedepaToB
I. CrpourenbHble HOPMBI M TMpaBWwiIa TMpPU YCTPOWCTBE MPOTUBOMOKAPHBIX
BOJIOTIPOBOJIOB Ha CKJIaJ[aX JIECHBIX MaTepUaioB U HEPTEIPOAYKTOB.
2. CrpoutenbHble HOPMBI W TMpaBWIA MPU ONPEACIECHUU pPacxola BOJbI Ha
N0KapOTYLIEHNE OTKPBITHIX CKIaJ0B.
3. 'uapaBiauyeckuid pacu€T BOAOIPOBOIOB

Bonpocs! Aj1s1 CaMOKOHTPOJISA
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1. Yro Takoe knaccudukaus 1 OCHOBHBIC AJIEMEHTHI BHYTPEHHETO BOAOIPOBO/IA
2. CxeMbl BHYTPEHHUX BOJOMPOBOAOB, TPEOOBaHHE HOPMATUBHBIX TOKYMEHTOB
3. [Moxapuble mkadbl, KIaccupuKaius 1 OCHOBHbIC TapaMETPhI

4. O6cnenoBanue cucreMm BHyTpennero [111B Ha BogooTaauy

OnopHble TEPMUHBbI: TUAPABIMYECKANA pacy€T, BOAOOTIAYA.

TecTbl 1151 CAMOKOHTPOJISA

1. Ilpu evinonHeHUU UHHCEHEPHBIX pACcUemo8 Ccucmem obecnedeHusi NONCAPHOLL
besonacHocmu, a UMEHHO cucmem  HPOMUBONONCAPHO20  B0O0OCHADIICEHUS,
HeobX00uMo onpeoeiums 3Ha4eHus: mpeoyemuvlx pacxo008 800bl HA NOHCAPOMYULEHUEe
Ol pA3IU4HBIX 00beKmos. 3anoinume mabauyy, YKaA3ae Kakue UCXOOHble
napamempuvl Mol OO0JIHCHbI 3HAMb U KAKOU HOPMAMUBHBIL OOKYMEHM UCHOb3068aMb
npu onpeoenenuu mpeodyemvix pacxo0os 600bl

Oonomy osnemenmy u3 cmonbuxa «OIPEJEJTAEMBIM PACXOJ BO/bly
coomeemcmeyem o00un snemenm uz cmoaouxa «HUCXO/HBIE [IAPAMETPHI,
HEOBXOIUMBIE JIJIA OIIPEHEJIEHUA PACXO/IA BOIbBID» u ooun snemenm u3
cmonbuxa « HOPMATUBHBIN JOKYMEHT»

OITPEJIEJISEMBIN NCXO/JHBIE HOPMATHBHbBIN
PACXO BOJbI [TAPAMETPBI, JOKYMEHT
HEOBXOJIMMBIE JJIA
OIIPEAEJIEHUA
PACXOJA BOJIbI
1) pacxoxn Boael Ha | A. BbICOTA 30aHUS A. CII 8.13130.2020
HAPYKHOE CucrteMsbl
MOXKAPOTYILIEHHUE B MIPOTUBOIIOXKAPHOW 3aLUTHI.
HACEJICHHOM ITYHKTE HapyxxHoe
2) pacxon Bombl Ha|b. BbicoTa U 00BEM | MPOTUBOMOXKAPHOE
BHYTPEHHEE 31aHUs BOJIOCHA0XKEHUE.
N0KapOTyLIEHUE ISt TpebGoBanus NOKapHOU
IPOU3BOJICTBEHHOTO 0€30MacHOCTH.
3IaHUS
3) pacxon Boabl Ha | B. KOJIN4ecTBO | b. CII 10.13130.2020
BHYTPEHHEE pPabOTHHKOB, creneHb | Cuctemsl
MOXKApOTYILIEHHUE IUISl | OTHECTOMKOCTH, MIPOTUBOIIOXKAPHOW 3aLUTHI.
OOJIBHHUII KaTeropuss 34aHus 10 | BHyTpeHHui
4) pacxon BOIBI Ha | MOYKapHOM ONACHOCTH IIPOTUBOIIOKAPHBIN
BHYTpECHHEE BojonpoBoa. Hopmbl u
MOXKAPOTYILIEHHUE st | T CTEIEHb | MPaBUia IPOCKTUPOBAHUS
CKJIQJICKOT'O 3/IaHHUS OTHECTOMKOCTH,
KaTeropusi 31aHus 10 | B. CII 31.13330.2021
MOYKapHOU onacHocTH, | «CHull 2.04.02-84"
00beM BonocHna6xxenue. HapyxHbie
CETU U COOPYKEHHUSI
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. CTEIICHB
OTHECTOMKOCTH, I CII 30.13330.2020
kateropusi 3manus 1o | «CHull 2.04.01-85"

OKapHOU ONaCHOCTH, | BHyTpeHHMII BOAONPOBOA M
KJIACC ~ KOHCTPYKTHMBHOM | KaHAJIW3aLUs 3TaHUIN».
MOYXKapHOU OITACHOCTH,

o0BemM H. CII 486.1311500.2020
CucrteMsbl

E.uncno xutenem, 4ucio | IPOTUBOMOKAPHON 3aIlUTHI.

dTa)ke! 3IaHuU [lepeuenn 3JIaHUM,
COOPYKCHHUH, TTOMEIICHUN U
obopynoBaHus,
NOJICKAIINX 3alIuTe
aBTOMATHYECKUMHU
yCTaHOBKaMH
NOXKapOTYLIEHUS "
CUCTEMaMu MOKapHOU

cUrHayin3anuu. TpedoBaHUs
MO’KapHON 6€301aCHOCTH

Ortser:

2. 3anonnume nponyck 8 npeonodcenuu. Bnuwume Homep coomeemcmeayroueli
Kamezopuu

HacocHble cTaHIMM 1O CTENEHU OOECHEUYEHHOCTH MOJAa4yM BOABI MOJPA3ACISAIOT Ha
no CIT31.13330.2021

Kpurepun oOueHHBaHMSA: KaXIblii NpPaBUIBHO BBIOPAHHBIM BapUaHT OTBETA
olLieHuBaeTcs B 1 6amn

3. Bvibepume mpu npasuibHuIX 8apuanma omeema

B noxapnsix mkadax pykaBa JJisi BHYyTPEHHErO NMPOTHUBOMOKAPHOTO BOJIOCHAOKEHUS
MPUMEHSIOTCS CIIETYIONICH ITUHBI

1) 10

2)12

3) 15

4) 17

5) 20

6) 25

Kpurepun olieHUBaHUS: KaXIblii MNpaBUJIBLHO BBHIOPAHHBIA BapUaHT OTBETA
orieHuBaetcs B 0,5 6anna
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4. Bvibepume mpu npasuibHuLX 8apuanma omeema

Pacxon Bombl Ha HapyKHOE MOXAPOTYILIEHWE 3AaHUM Kiacca (yHKIIMOHAIBHON
MOYKapHOM ormacHOCTH PS5 3aBUCHUT OT

. TJIOIIAIH

. 00BEMa

. CTETIEHU OTHECTOMKOCTH

. KATErOpUH 31aHUM U COOPYKEHUH I10 B3PBIBONIOKAPHON U MOKAPHON ONIACHOCTH

. KJ1acca (pyHKIIMOHAIBHOM MOKapHOH 0MacCHOCTH

. OTAXKHOCTHU

AN DN B~ W -

Kpurepun oleHuBaHUS: KaXIblii NpaBUJIBHO BBHIOPAHHBIA BapuUaHT OTBETA
orieHuBaetcs B 0,5 6anna

5. Bvibepume mpu npasuibHbix 6apuanma omeema

B 3aBuCMMOCTH OT MCHOJHEHUS M CIOCO0a YCTAHOBKU B COOPYKEHHSIX IMOKapHbIE
mKadbl TOpa3aeisaioT Ha

. IOJIBECHBIE

. IPUCTaBHbBIE

. HABECHBIE

. BCTPOCHHBIE

. OTKPBITBIE

. 3AKPBITHIC

AN DN B W -

Kputepun oleHuBaHUS: KaXIblii MNpaBUJIBHO BBIOPAHHBIA BapuUaHT OTBETA
orieHuBaetcs B 0,5 6anna

BOHpOCLI JIA CAMOCTOATEC/IbHOT0 H3YYCHUSA

Hcnons3yst MmaTepua, U310KeHHBIN B [ 1], U3y4uTh BOIpoc:
1. I'mapaBamyeckuil pacd€T BOIOIPOBOIOB.

Tema 9. CnienuajibHble HAPY:KHbIE 1 BHYTPEHHUE NPOTHBONOKAPHbIE
BOJOINPOBOABI

Henb:  W3ydnTh  METOOUKY  PACCMOTPEHUS  IIPOEKTOB  HAPYKHBIX
IIPOTUBOIIOKAPHBIX BOJOIPOBOAOB. METOAUKY PaCCMOTPEHHS IPOEKTOB BHYTPEHHUX
MPOTUBOMOXAPHBIX  BOAOIMPOBOAOB. MeToauky o0OCienoBaHUS HApYKHBIX U
BHYTPEHHUX IMPOTHUBONOKAPHBIX BOAOIPOBOJIOB.

MeToan4yeckue peKOMEeHAAI UM M0 U3YyYeHHIO TeMbI
[Ipy w3ydeHnn TeMbl HEOOXOAMMO U3YYUTh BO3MOXKHBIE CHCTEMBI
BHYTPEHHET0 BOJIONPOBO/IA O CIIOCO0Y CO37aHMs B HUX HAmopa:

Oe3 noevICUMEeNbHbIX YCMAHOB0K TOJ HANOpOM HApPY>KHOTO BOJOMPOBOAA
(ycTpauBalT B cllydasiX, KOTJa Hamop B Hapy»KHOM BOJONPOBOJE JOCTATOYEH s
MoJIayd HEOOXOAMMOTr0 KOJMYECTBa BOABI K HamOoJiee yAaJICHHBIM XO3SWCTBEHHBIM
KpaHaM B OOBIYHOE BpeMsi pa0dOThl U JJIsi CO3/IaHUSI PACUETHBIX MOXKAPHBIX CTPYH U3
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HauOoJee yIaJeHHbIX MOXKAPHBIX KPaHOB MpU poOOTE BOAOIPOBO/IA BO BpEeMs MoXkKapa.
Ot1o HamboJee MpocTas U pacHpoCcTpaHEHHas cXxema.

C HNOJNCAPHBLIM HACOCOM-nogvlicumenem (yCTpauBaeTcs B ClydasX, Korja
rapaHTUPOBAHHBIN HANOp B HAPY>KHOM CETH MEHbIIE, YeM HArop, HEOOXOUMBIN s
paboOTHl TOKAPHBIX KPAaHOB, HO OOJBINE HAMOpa, HEOOXOIUMOTO ISl HOPMaJbHOM
paboThI XO35IIICTBEHHBIX TPUOOPOB).

C 600OHANOPHBLIM baKom u Hacocamu (IPUMEHSIIOT IPU MOCTOSSHHOM HEJA0CTaTKe

Halopa B HApYXHOM CETH, KOIJa TapaHTUPOBAHHBIA HANoOp MEHbLIE TPeOyeMOoro
Hamopa JJisi XO35HCTBEHHBIX MPUOOPOB M MOXKAPHBIX KpaHOB). BomonamopHslit 6ak B
ATOM CJIy4ae UrpaeT PoJib HAOPHO-PETYIUPYIOLIEN EMKOCTH.
C nHeeMamuueckou ycmanoskou (IIPUMEHSIOT B TEX K€ CIIydasiX, YTO U BOAOIPOBOJ C
HacocaMM M BOJIOHANOPHBIM OakoOM, HO KOTJla YCTPOMCTBO BOJOHAMOPHOIO Oaka
HEBO3MOXHO). COCTaBHOW YaCThIO TAKOW CUCTEMBI SIBJSIOTCS BO3AYLIHO-BOJISHON 0ak,
BBIIIOJIHSIOIIMIM  POJIb  HAllOPHO-PETYJIHMPYIOIIEH €MKOCTH M KOMIIPECCOp IS
NEPUOANYECKOM MTOAAYH CKATOrO BO3/1yXa.

c 3anacHvim pesepgyapom (yCTpauBaeTCsi B cllydasX, KOTJa B HapyXHOM
BOJIONIPOBO/I€ BETMYMHA rapaHTUPOBAHHOIO Hamopa 5 M U MeHee). OObIYHO MO TaKou
CXEME YCTpPamBalOTCs BHYTPEHHHME BOJOIPOBOJBI B TeaTpax, B I€XaX MOBBIIIEHHOU
IT0KapHOM OIACHOCTH, B 3[ITaHMSX MOBBIIICHHONW 3TaKHOCTH.

Kunbie u 00IIECTBEHHBIE 3/JaHUs, @ TAK)Ke aIMUHUCTPATUBHO-OBITOBBIC 3JaHUS
MPOMBINUICHHBIX OPEINPUATANA  00OPYIYIOTCSA BHYTPEHHUM IPOTHBONOKAPHBIM
BOJONIPOBONOM. Pacxon BOAbl Ha BHYTPEHHEE IOKAPOTYLUICHUE 3aBUCHAT OT YHUCIA
ATaXkei, JJIMHBI KOPUAOPOB, OOBEMOB 3/ITaHNI U UX HA3HAYECHUS.

B mnpou3BOJICTBEHHBIX M CKJIQJACKUX 3JaHUSX HEOOXOJIUMOCTh YCTPOMCTBa
BHYTPEHHETO MPOTUBOIIOXKAPHOTO BOAOIPOBOJA M €ro pacxol OIPENesaeTcs B
3aBUCUMOCTH OT 00Ob€Ma 3/IaHHus, CTENIEHU €r0 OTHECTOMKOCTH, KaTErOpuM 3[aHuM 10
B3pPBIBONOKAPHOM M TMOKapHOM omacHocTH. [lo maHHOM Teme 4YuTaeTcs JEKIHS,
IPOBOJMTCS MPAKTHUECKOE 3aHATUE IO PEIICHUIO 3aa4.

K 31aHusM TOBBIIIEHHONW 3TaKHOCTH OTHOCAT 31aHus 17 staxkei u Ooiee
(Beicota Oosee 50 ™). Ilpu Takoil BBICOTE MOJlaya CTBOJIOB Ha BEPXHHUE ITAXKHU
3aTpyJHUTENbHA, a HaJeXHass padoTa HACOCHO-PYKaBHBIX CHCTEM IPH TMOXape He
rapantupyercs. IloaToMy B Takux 34aHHMSIX  YCTPauBalOT  CHELUAIbHBIC
MPOTUBOIIOXKAPHBIE ~ BOAOINPOBOABI  CO  CBOMMH  HAaCOCHbIMH  CTaHLHSMH,
BOJOHANIOPHBIMU M THAPOMHEBMOOAKaMH, OOECNEUYMBAIOIIMMU CO3/IaHUE TIOJHOTO
pPaCcyeTHOI0 HAOpa BOJBI JUIS LEJIEH MOXKApOTylIEeHNUsl. BHyTpeHHE BOJONIPOBOIBI B
ATUX  3JIaHUAX  YCTPauBAaKOTCS  Pa3felbHBIMH:  XO3SHCTBEHHO-IIUTHEBBIE U
CaMOCTOSITENIbHBIE IPOTUBOIIOKAPHBIE.

Tembl 10KJI210B U pedepaToB
1. Meroguka pacCMOTpPEHUSI TPOEKTOB HAPYKHBIX IPOTHUBOIOKAPHBIX
BOJOTPOBOJIOB.
2. Meronvka paccMOTPEHHS] NPOEKTOB BHYTPEHHUX MPOTHUBOMIOKAPHBIX
BOJIOIIPOBOJIOB.
3. IIpoBepka HapyKHBIX U BHYTPEHHUX MMPOTUBONOKAPHBIX BOJOIIPOBOIOB.
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Bonpocel 111 caMOKOHTPOJISA
1. B kakux ciyd4asx YCTPOMCTBO BHYTPEHHEIO BOJOIPOBOAA OCYLIECTBISETCSA C
HAcOCaMH-TIOBBICUTEIISIMU;
2. B Kakux ciy4asx YCTPOMCTBO BHYTPEHHEIO BOJOIIPOBOJA OCYILIECTBISECTCA C
ITHEBMOYCTaHOBKaMU;
3. B Kakux ciyyasx YCTPOMCTBO BHYTPEHHETO BOJOIPOBOAA OCYIIECTBISETCA C
BOJIOHAIIOPHBIM OAKOM;
4. B kakux ciay4dasx YCTPOMCTBO BHYTPEHHEIO BOJOIPOBOAA OCYIIECTBISAETCS C
3aIlaCHBIM PE3EPBYapOM.

OHOpHBle TEPMHUHBI: ITPOBEPKA CUCTEM IIPOTHUBOIIOKAPHOI'O BOI[OCH36)K6HI/ISI.

TecTbl 11 CAMOKOHTPOJISA

1. Boibepume mpu npasunvhulx eapuanma omeema
[lepeuncnuTe OCHOBHBIE PACUETHBIE TAPaMETPBI HACOCOB
1. Ilomaua

2. Hanop

3. [loTpebmnsieMast MOIITHOCTD

4. CxopocTh

5. M'abGapuTHBIC pa3Mepsl

Kpurepun oOLeHHBaHUS: KaXIblii NpaBUIbHO BBIOPAHHBIA BapUaHT OTBETA
onenuBaercs B 0,5 6aymra

2. YcTaHOBHUTE COOTBETCTBUE MEXKY CXEMaMH IMOJa4Yd BOJbI B 3JaHUSI MOBBIIICHHOMN
STAXKHOCTH M MX Ha3BaHUSAMHU. Kaowcootl yugpe uz nesoco cmonbya coomeemcmeyem
00Ha byKea u3z npasozo cmonbya. Omeem 3anuwiume 8 madbauyy:

Cxema Imoga4dyu BOJbI Hazpanue

A. [TapannensHas

b. IlocaenoBarenbHas

B. O6mas

I'. O6opoTHas

J. C HacCOCOM-TIOBBICUTEIIEM
E. be3 Hacoca-nmoBeICUTENS
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1 2 3

Kpurtepuu onieHUBaHMSA: KaXIbIi TPaBUILHO BEIOPAHHBINA BapHaHT OTBETA OILICHHBACTCS
B 0,5 Gama

3. Bvibepume mpu npasuivHulX 8apuanma omeema

['mapaBaudeckuii pacdyeT HACOCHO-PYKABHBIX CHCTEM CBOJMUTCS K PEHICHUIO Tpex
OCHOBHBEIX 3aJ1a4

1. Onpenenenrie MaKCUMaJIbLHOIO PACX0/Ia Yepe3 PYKABHYIO CUCTEMY

2. Onpexenenue Hamopa Hacoca

3. Omnpenenenue mpeAeabHON JJIMHBI HACOCHO-PYKABHOM CHUCTEMBI MO PAaCUETHOMY
pacxoy BOJIbI M HAIIOPY HACOC

4. OnpeaeneHue MOITHOCTH Hacoca

5. Onpenenenne KIIJ] nacoca

Kputepun oleHuBaHUMS: KaXIblii NpaBUJIBLHO BBIOPAHHBIA BapuUaHT OTBETA
orieHuBaetcs B 0,5 6anna

4. Yemanosume coomeemcmeue mexncoy OAHHLIMU YCILOBUAMU NO HOPMAM HpU
00beOUHEHHOM  NPOMUBONONCAPHOM  800ONPOBOOE  HACENeHHO20  NYHKmMa U
NPOMBIULIEHHO20 NPEONpUAMUs, PACNONONCEHHO20 6HE HACENEeHHO20 NYHKMA U UX
3HAYEHUAMU PACYEMHO20 KOIUYeCmBd OOHOBPEMEHHbIX NOXCApOs. 3anuwiume 6
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maoauyy evloOpantvie OYKEbl OO COOMBEMCMBYIOWUMU YUDPpamu

HopmaTuBHbIe TpeOOBaHUs

3HaYeHus

1) mowmane Teppuropuu cBeie 150 ra
W 9UCJIO KUTeJel 0onee 25 ThIC. Yell.
2) mionaabr TEPPUTOPUU TIPEATPUATHUS
1o 150 ra u uucno xureneu core 10
TBIC. Y€JI. 10 25 ThIC. Ue.

3) momaabr TEPPUTOPUU TIPEATPUSATHUS
cBeime 150 ra u yucio xureneit 10 25
TBIC. YEI.

A) nBa moxapa (IBa Ha TEPPUTOPUHU
NPEANPUATHAS WU JBa B HACEICHHOM
MyHKTE TI0 HAanOOIBIIIEeMY PacXOy)

b) omuH mnoxap (Ha TeppUTOpPUU
OPEANPUATAS WX B HACEJICHHOM
NyHKTE 110 HauOOJbIIEMY pPacXoay
BO/IbI)

B) nBa moxapa (oauH Ha TEPPUTOPUHU
OPEeANpUATAS W OJIUH B HACEJICHHOM
MTYHKTE)

[') cymma HeoO6XoauMoro OOJIBIIETO
pacxojia (Ha TeppUTOPUU TPEIITPUITHUS
Wi B HaceileHHOM myHkTe) U 50 %
HEOOXOMMOT0 MEHBIIIEro pacxoaa (Ha

TEPPUTOPUHN  TPEANPUATAS WIA B
HACEJIECHHOM ITYHKTE)
Omeem
1 2 3
Kputepun olieHUBaHUS: KaXIblii NpaBUJIBLHO BBIOPAHHBIA BapuUaHT OTBETA
orieHuBaetcs B 0,5 6anna
5. Buvibepume 06a eapuanma omeema.
Kakum  oOpasoMm ciemyeT  OCYWIECTBISITH  3aIIUTy  KOJIOHHBIX  ammapaToB

(pexTrduKaIMOHHBIX, a0COpOIMOHHBIX ) BhICOTOM 60see 30 m? (ITK-2.2, OK-2)

1) 70 BbICOTHI 15 M - nadeTHBIMU CTBOJIAMHU U TIEPEABUIKHON TOKAPHON TEXHUKON
2) 1o BbIcOThI 30 M - mepeABUKHON MOKaApPHOU TEXHUKON

3) 1o BbIcOThI 30 M - TaeTHBIMH CTBOJIAMH U TIEPEIBHXKHON MOKAPHON TEXHUKOM
4) BbllIE BBICOTHI 15 M - cTallMOHAPHBIMU YCTAHOBKAMH OPOILIECHUS

5) BbIie BbICOTHI 30 M — Ta)eTHBIMU CTBOJIAMU

6) BbIlIe BBICOTHI 30 M - cTallMOHAPHBIMU YCTAHOBKAMH OPOILIECHUS

7) 1o Bcel BhICOTE arnapaTa CTallMOHAPHBIMU YCTaHOBKaMHU OPOILICHHUS

Kpurepun ouenuBanus:
onenuBaercs B 0,5 6aymra

KaXIbIl  IPAaBUIBHO

BBIOpDaHHBIA  BapHaHT

BOl'[pOCbI AJIA CAMOCTOATEC/ILHOI0O U3YYCHUHA

Hcnons3yst MmaTepua, U310KEeHHBIN B [ 1], U3y4uTh BOIpoc:

1. PacueTr u MpCAHA3HAYCHUC FI/I,IIpOHHCBMO6aKOB.

OTBCTAa
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MeToanueckue PECKOMEHIAINHA NJIA MOATOTOBKH K l'[pOMe)KyTO‘IHOﬁ arrecranun

3aueTsl M SK3aMEHBI SBISIOTCS (POPMON HUTOTOBOTO KOHTPOJIS YCIIEBAEMOCTH
KypcaHToB (ciymarteneil). OHU MpoBOASTCS B 00beMe pabouMx MporpaMM I10
TUCLUIUIVHE.

Ilenp 3a4eTOB - BBIABUTH M OLEHHUTH TEOPETHYECKHE 3HAHUS, IPAKTUYECKUE
YMEHHSI U HaBbIKM KypCaHTOB (ciylaTesiel) 3a HOJHBIA KypC WM 4acThb (paznen)
JUCLUIUIVHBI.

OK3aMEHbl SBIIOTCS 3aKJIIOYMUTEIBHBIM 3TallOM H3Y4YEHUs AUCLUIUIMHBI B
IIOJIJHOM 00BEME WJIM €€ YaCTH, ONPEACISIOIIUM YPOBEHb TEOPETUUYECKUX 3HAHUU U
YMEHHM, MpUOOpPETEHHBIX 3a Kypc (CeMecTp), pa3BUTHUS TBOPUYECKOTO MBIIUICHHUS,
YMEHHE CHUHTE3UPOBATH 3HAHWS M INPHUMEHATh WX B IPAKTHYECKOM JESATEIbHOCTH
IT0KapHOU OXPaHBI.

3ader U 3K3aMeH M0 AUCIUIUIMHE IPOBOAATCS coryacHo [lonoxkeHnto o 3aueTax
u sk3amenax UIICA I'TIC MYC Poccun.

[Icuxonor coBeryer: He OoWTech MpUOMMKEHUS 3K3aMmeHa. PaccmarpuBaiite
9K3aMEH KaK BO3MOXXHOCTb IIOKa3aTh OOLIMPHOCTh CBOMX 3HAHUH U IOJYYUTh
BO3HArpaXkJIecHue 3a MpojenaHHyro pabory. OtBeaure cebe Bpems ¢ 3amacow,
OCOOEHHO AJIs JIeJI, KOTOpPbIE HAJ0 BBIIOJHUTH MEpe] K3aMEHOM, U NPUXOAUTE Ha
DK3aMEH HEe3aJ0Jro 10 ero Hadana. He crapailTech NMOBTOPUTH BECh Marepual B
IIOCJIETHIOK0 MUHYTY.

VYHUBEpCANBHBIX METOOB Ul MOATOTOBKU K AK3aMEHY/3a4eTy HE CYIIECTBYET,
MIO3TOMY Ba)XHO BbIOpaTh HaubOojee npuemieMbiil s Bac. IlpuBeneHHble HMKe
IpaBUjIa MOKHO pacCMaTpUBATh B KAYECTBE OOLIEr0 PYKOBOJICTBA.

1. [IpeaycMOTpUTE KaK MOKHO O0JIbIlI€ BPEMEHHM JUI MOArOTOBKH. Ecnu Bel
OCTaBJISICTE OCHOBHYIO pabOTy Ha MOCJIEIHUA MOMEHT, 3TO CHIKaeT Bary maHch Ha
ycnex. PazBuBaeTcs coctosiHue cTpecca, CHUKAeTCsl CIOCOOHOCTh K KOHLEHTPALUU.

2. CocraBbre pacnucanue 3aHaTud. CrutaHupoBaTh NOATOTOBKY K
9K3aMEHaM HYXXHO 3a HECKOJBbKO HENIEeNb /10 MX Hauyaja (JIyd4lle BCEro - B Hayaie
cemecTpa). TBepno cieayiTe HAMEUEHHOMY ILJIaHY.

3. Otnbixaiite. YcepaHas HOArOTOBKAa — OYEHb Tsbkenas pabora. BakHo
BpeMsI OT BpEMEHHM J1aBaTh ce0€ BOZMOXKHOCTh pacciaadbutscs. [Ipenxycmorpure B cBoeM
pacnucaHuy BpeMs Ha OTHBIX.

4. Henaiite nepepbiBbl. [lociie yaca 3anstuil craenaiite 15-20-MUHYTHBIN
NepephIB U C HOBBIMU CHJIaMHU BO3BpallaiTech K MPOIyKTUBHOM paboTe.
5. KoHTponupyiite cTeneHb TOTOBHOCTH. Mcnonb3yiTe CMCOK BOIPOCOB K

AK3aMEHY, 4YTOOBI OTCJIEXHBATh CTENEHb YCBOEHHsS MaTepuana. OTMeualTe yxe
npopaboTanHble BOMPOCHL. CKOHIEHTPHPYHTE CBOE BHHMAaHHE Ha TEX BOMPOCAX,
KOTOpBI€ BBI 3HaeTe Xyxe.

6. Jenante kxparkue 3anucu. YacTo IMOArOTOBKAa OKAa3bIBAECTCS HE OYEHB
abdextuBHOM, ecim Bbl mpocto umraere martepuman. JlemalTe KpaTKWe 3amucH,
oTMedass KJro4deBble MbIcHU. CTapaiiTech HE MPOCTO 3allOMHUTH (DAKThI, a TOHATH
CTOSIIME 32 HUMU UJEU.

7. Tpenupyiitech oTBeuaTh Ha Bompochkl. [IpopaboTaB kKaxayrw Temy,
nonpoOyiWTe OTBETUTh HA MPOBEpPOUYHbIE BoOmpochl. Hekotopsle U3  HHX
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npuBeleHbl B pasneiie «KOHTpOJIbHBIE BOINPOCHD MOCHE KaXAoW TeMmbl. BHayane
Bam, Bo3MOkHO, moTpeOyeTcsi 3arisAblBaTh B KHUTY WJIM KOHCHEKT, HO K KOHILY
NOATOTOBKU BBl cMOXkeTe OTBe4aTh Ha BOIPOCHI CAMOCTOSITEIBLHO, KaK Ha SK3aMEHE.
CrapaiiTech MporoBapuBaTh OTBETHI Ha BOMNPOCHI BCIYX, 3TO CIOCOOCTByeT Ooiiee
rNIyOOKOMY YCBOCHHMIO MaTepHalla U SBJSETCS XOpOLIeHd TPEHUPOBKOW Nepen
HK3aMEHOM.

Kpurepun oneHkM NPpaKTU4eCKOro HaBbIKa

OrMmeTka «5» — 06yt1a1011mﬁc;1 O6Ha,IIaCT CUCTCMHBIMH TCOPCTUUCCKHUMU
SHaHUAMH, 3HACT MCTOAHUKY BBIIIOJTHCHUS IIPAKTUYCCKHX HABBIKOB, 0e3 ommbok
CaMOCTOATCIIbHO ACMOHCTPUPYCT BBIITOJIHCHUC IMTPAKTHYCCKHUX YMCHHﬁ.

OtmeTtka «4» — oOydaromuiicsi 00aaeT TEOPETUYECKUMH 3HAHUSMH, 3HACT
METOJVKY BBITIOJTHCHHS TMPAKTUUECKUX HABBIKOB, CAMOCTOSITEIHHO JIEMOHCTPUPYET
BBITIOJITHCHUE  TPAKTUYECKUX  yMEHWH, JOMyCKas  HEKOTOPble  HETOYHOCTU
(MayocyImecTBeHHbIE OMIMOKHM), KOTOPhIE CaMOCTOSITEIHHO OOHAPYKMBAET U OBICTPO
HCIIPaBIISIET.

Otmerka «3» —  oOyuaromuiics  0o0nagaeT  yAOBICTBOPUTEIBbHBIMU
TEOPETUUYECKUMH 3HAHUSMHU, 3HAET OCHOBHBIC IOJOXKEHHUS METOJWKU BBINOJHEHUS
NPaKTUYECKUX HABBIKOB, JEMOHCTPHPYET BBINIOJHEHHE MPAKTUYECKUX YMEHHI,
JOMyCKass HEKOTOpbIe OIIMOKH, KOTOpPhIE MOXET HCHPAaBUTh IPU KOPPEKLUUH HX
HpenoaBaTeseM.

OTtmerka «2» — oOydaromuiics He o00JagaeT JOCTaTOYHBIM ypPOBHEM
TEOPETUIECKUX 3HAHUN, HE 3HAET METOJUKU BBIMOJTHEHUS MPAKTHYECKUX HABBIKOB,
W/ HE MOXKET CaMOCTOSATEIHHO MPOJAEMOHCTPUPOBATh MPAKTHUYECKUE YMEHUS WU
BBITIOJTHSIET UX, JIOIMTYCKasi TPyObIe ONTHOKH.

Kpurtepun oneHkn npakTu4eckux (JiadoparopHbIix) pador

OTtmetka «5» (OTAMYHO) — OOYYAlONIWICS BBIMOJHWI BCE  3aJaHMUs
npakThuueckoi (JrabopaTopHoi) pa®oOThl, 4yeTKO MU 0e3 OImMOOK OTBETHJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI.

OtmeTka «4» (X0poI110) — 00yUYarOIIMIICs BBITIOIHUI BCE 3aIaHUSI TPAKTUIECKOM
(J1abopatopHOii) pabOThI, HO OTBETUJI HA BCE KOHTPOJIBHBIE BOMPOCHI C 3aMEUAHUSIMH.

Otmetka «3» (YIOBIETBOPUTEIBHO) — OOYYArOUIUICS BBIIOJHUJ BCE 3aJlaHUA
MpakTU4YecKor (JabopaTopHOi) pabOThl ¢ 3aMEUaHWUSIMH ¥ OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHHSIMHU.

OtmeTka «2» (HE 3a4T€HO) — OOyYaroUMICsS HE BBINOJHWI WJIA BBITOJHUII
HENPAaBWJIBHO 33JaHUsi MpakTU4Yeckoi (1abopaTopHOi) pabOTBl M OTBETWUJI Ha
KOHTPOJIbHBIE BOTIPOCHI C OIIMOKAaMHU MJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

KpuTtepun oneHkn pemeHus 3a1aq

CuTyallMOHHBIE W TPAKTUYECKUE 33Jaud MPEACTABIAIOT COOON CHUTyallMHu U3
peabHbIX COOBITHI, KOTOpbhle OOYYaIOIIMKCA MJODKEH pPEIIUTh MPaBHIBHO U
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I'paMOTHO. Pemenue 3aJadn OICHUBACTCA MaKCHUMAJIBHO B 5 6amnos.

OtrMmeTKa «5» CTaBUTCs, CCJIIH O6yanOMHﬁCH Jal IIOJIHOC W IIPAaBHUIIBHOC
PCUICHUC 3a4a1H.

OtmeTka «4» CcTaBUTCS, €CIM OOydYarolUMWCS TIpU BBIOJHEHUU 3a]a4d
JOIYCTUJI HETOYHOCTH B pacueTax, (popMyInpoBKax.

OTmeTka «3» cTaBUTCS, €Ciau OOy4YarOIIUNCs MPEACTaBUII HETOJHOE PEIICHNE,
JOITYCTUJ rpyOble OIIMOKHU, WM HE MTOJHOCTHIO PELIWII 3a/1a4y.

OtMmeTKa «2» CTaBUTCi, €CIIN O6y‘l3IOHIHﬁC5I MpCACTaBrUI IOCICAOBATCIIbBHOCTD
peuICHus, HO PCHICHHUC OKAa3aJIOCh HCIIPABHUJIbHBIM.

Kputepuu oieHKH YCTHOTO 0mpoca

OtmeTka «5» cTaBUTCA, €CIM OOyYarOIIMICS TIyOOKO M MPOYHO YCBOWJ BECH
MIPOrpaMMHBIN MaTepHall, HICUEPIBbIBAIOLIE, [TOCIEI0BATEIbHO, TPAMOTHO U JIOTUYECKU
CTPOMHO €ro u3jiaraeT, MPUBOIUT TMPUMEPHI, HE 3aTPYIHSICTCS C OTBETOM IpHU
BHUJIOM3MEHEHUH 3aJaHusi, CBOOOJAHO CIIpAaBIsETCA C 3aJadyaMd U NPAKTUYECKUMHU
3aJJaHUSIMU, HE JIOMYCKaeT OLIHOOK.

OtmeTka «4» cTaBUTCS, €cld OOYYarOIIMIICS TBEPAO 3HAET MPOTrpaMMHBIMI
MaTepuall, TpPaMOTHO M TIO CYIIECTBY HM3JIarae€T €ro, He JOIMYCKAaeT CYIIECTBEHHBIX
OIMOOK B OTBET€ HA BOINPOC, MOXET MPaBUIBHO MPUMEHITh TEOPETUUYECKUE
MOJIOKEHUSI W BIIAJICET HEOOXOAMMBIMM YMEHHMSIMU W HaBBIKAMHU TPHU BBINOJHEHUU
NPaKTUYECKUX 3aJJaHUM, JOMYCKAET HETOYHOCTH B OTBETE.

OtMeTrka «3» CTaBUTCS, €CIU OOYYarOUIUKUCS YCBOWJ TOJBKO OCHOBHOM
Marepuaig, HO HE 3HAaeT OTHACJbHBIX JETaJIeH, JTONMYCKaeT HETOYHOCTH, HE COBCEM
MpaBUbHBIE  (HOPMYJTUPOBKH, HAPYIIAET TOCICAOBATEIHPHOCTh B  HM3JI0KCHUU
MMPOrPaMMHOTO MaTe€pHUaIau UCIBITHIBACT 3aTPYIHECHUS B BBIINOJHEHUH NMPAKTUYECKUX
3aJaHHH.

OTmeTKa «2» CTaBUTCS, €CIM O0yJarOIIHMICS 0OHAPYKHBAET HE3HAHHUE OOJIBIIICH
YacTH COOTBETCTBYIOIIETO paslieia M3y4yaeMOoro marepuana, JOMYyCKaeT OIIUOKU B
(GOpMYITUPOBKE OMPEACICHUA MOHSATUN, MCKAXAIONMUE WX CMBICI, OECTIOPSI0YHO U
HEyBepeHHO wuznaraeT marepuasl. OIleHKa «2» OTMedaeT TaKhe HEIOCTaTKHh B
MOJITOTOBKE OOYYAIOIIETOCs, KOTOpPBIE SIBISIFOTCS CEPhE3HBIM TMPEMSATCTBHEM K
YCIICTITHOMY OBIIJICHHIO TMTOCIICIYIOIINM MaTEePHAIOM.

Kpurepuu onieHKH TeCTOBBIX padoT

OTmeTKa «5» CTaBUTCS, €CITH 00YUYAIOIIUNCS BBITIOJTHIII BCE 3a/IaHUS BEPHO.

OtmeTka «4» CTaBUTCS, €CIM OOYYaIOUTUICS BBITIOJHUJ TPABWIIBHO HE MCHEE
3/43amaHui.

OtMeTka «3» CTaBUTCS, €CJIM OOYYaIOIIMICS BBITIOJHUI HE MEHEE IOJIOBUHBI
3aJIaHUMN.

OTMeTKa «2» CTaBUTCSA, €CJIM OOYYaIOIIMHCS BBIMOJHWI MEHEE ITOJIOBUHBI
3aJIaHUMN.
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Kpurepuu oueHku q0Kj1aaa

[Tox mokimagoM MOAPa3yMeBAETCS UTOI CAMOCTOSITEIBHOW HMCCIIENOBATENbCKOM
paboTel oOyuatomierocsi. YrtoObl €ro mNOArOTOBUTh, HEOOXOAUMO HE  TOJIBKO
ITIO3HAKOMHTBCSL C ONPENCIICHHOW HAay4HOM JIUTEpPaTypOd, HO U BBIIABUHYTH CBOIO
TUIIOTE3Y, IPOBECTH COOP SMIUPHUUECKOTO MaTepHalia, UCIOIb3Ysl CaMOCTOATEIbHbBIC
HaOIIOACHUS, TPUMEHSS YCTHBIE ONPOCHI, AHKETHI, TECTHI, U3YUUTh HEOOXOAUMBIC
JOKYMEHTBl M T.[., NPOBEPUTH THUIOTE3y, MPUUTH K OOOCHOBAaHHBIM BBIBOJAM,
J0Ka3aTh MPaBWIBHOCTh COOCTBEHHOTO peuieHus mpobdiemMbl ©U  0(OPMHUTH
MOJIy4YEHHBbIE Pe3yJbTaThl B BUAE MHUCbMEHHON paboThl. MakcuMallbHOE KOJIUYECTBO
0amioB — 5. IIpu BBICTaBIEHUH OLIEHKH 32 JTOKJIAJ IOJKHBI YUYUTBIBATHCS CIEAYIOLINE
KpUTEPHHU:

*  TIOJIHOE PACKPBITHE TEMBI U COOJIOJCHUE JIOTUYHOCTH H3JIOKCHHS — 2
baua;

. HaJM4Yhe COOCTBEHHBIX BBIBOJOB M  MPEMIOKCHUH, 0000IIEeHUH,
KpUTHYCCKOTOaHau3a - 1 6ar;

*  HWCMOJB30BaHHWE IMUPOKOW WH(POpMAIMOHHOW 0a3bl, TMPABWIHHOCTH
o opMIIeHUS,COOITI0ICHNE TTPaBUJI IIUTUPOBAHUS - | Ga;

*  KA4eCTBO YCTHOTO BBICTYIUICHHS: yMEHHE TOBOPUTH IyOJWYHO,
3aMHTEPECOBATHCITYIIATENICH, BIAICHUE PEUYBI0, ICHOCTh, 00Pa3HOCTh, JKUBOCTh PEUH -
1 6ann.

[To cymme 0ayioB v CTETICHH pean3allii KaXkI0TO U3 KPUTEPUEB BHICTABISICTCS
OTMETKA 3a JOKJIA/I.

Kpurepuu onenku pedepara
OmHUM HU3 BUIOB TEKYIIETO KOHTPOJIS IO OKOHYAHUHU U3YUYEHUS TEMBI SBIISCTCS
BBITIOJTHEHHE 00yUaromuMucs pedepartos.

Pedeparsr n3HavasHO HaNpaBICHBI HA COOP HHMOPMAIH O KAKOM-TO OOBEKTE,
SIBIICHUH, HA 03HAKOMJICHHE YYaCTHUKOB IPOEKTA C 3TOW MHPOpMaILUeH, ee aHaIn3 U
0000menune pakToB, MpeIHA3HAYCHHBIX IS ITUPOKOH ayIUTOPHH.

Kpurtepuu ornienku pedepaToB (MpUMEpHbIC):

- YEeTKOCTb IIOCTABJICHHBIX LIETHU U 3a]1a4;

- TeMaTU4ecKasi aKTyaJlbHOCTh U 00bEM MCIOJIb30BAaHHON JIUTEPATYPhI;

- IIOJIHOTA PACKPBITHSI BHIOPAHHOW TEMBI;

- 000CHOBaHHOCTb BBIBOJIOB M UX COOTBETCTBHE ITOCTABIICHHBIM 33/1a4aM;

- aHaJIN3 MOJIyYEHHBIX JAHHBIX;

- HaJu4Me B padoTe BBIBOAA UM IPAKTUYECKUX PEKOMEHIALINA;

- KauecTBO 0opMIIeHHs pabOThI (HAIWYHE TAOJULl, CXEM, rpauKoB,
dboTomMaTepranoB, 3apUCOBOK, CITUCKA UCTIONB3YEMOW JTUTEPATYPHI U T.1.).

MakcumanbHoe kKoaudecTBo 6amioB — 100.

[Ipu BbICTaBIEHHUU OLIEHKH 3a pedepar TOKHBI YUYUTHIBATHCSA CIETYIOIINE
KPUTEPUH:

1. YéTKOCTh MOCTaBICHHOM OCJIN U 3aJa49 — MaKCUMaJIbHOC KOJIMYCCTBO 0aIoB
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10;

2. AKTyaJlbHOCTh U O0O0BEM HCIOJIB30BAHHOM JIUTEpPaTypbhl — MAaKCHUMaJIbHOE
KoinyecTBoOamioB 15;

3. IlosiHOTA pacKphITUS BEIOPAHHON TEMbl — MAKCUMAJIbHOE KOJIMUECTBO 0AJLIOB
15;

4. JIoru4HOCTD MOCTPOCHUS — MAaKCUMaJIbHOE KOJIUYECTBO OauioB 15;

5. O00CHOBAaHHOCTb BBIBOJOB M HMX COOTBETCTBHE ITOCTABJIEHHBIM 3ajadyaM —
MaKCHUMAaJILHOE KOJINYECTBO OauioB 15;

6. Haymune B paboTe BBIBOAAa WM MPAKTUYECKUX PEKOMEHAAIMN —
MaKCHUMaJbHOEeKoInYecTBO 0ayioB 10;

7. KauectBo 0ohopmiieHust paboThl — MaKCUMaIbHOE KOJIMYecTBO OaisioB 10;

8. IlpencraBieHue pe3yabTaToOB — MAKCUMaIbHOE KOJIMYecTBO Oamios 10.

Onenky mpenacraBieHus pedeparoB MpenoaaBaTeib MPOBOIUT, CYMMHPYs
pe3yabTaThl B Oajiax:

85-100 0a10B — OLIEHKAKS)

70 - 84 0ata — orieHKa«4»

50 - 69 0ayI0B — OLIEHKA «3»

Menee 50 0aju1oB — OIlEHKA «2»

IlepeyeHb BONPOCOB 1JI1 NPOBEACHHUS MPOMEKYTOYHOM aTTecTalMu
B (popMe IK3aMeHa 110 UTOraM OCBOEHMSA
MJIK 02.05 «IIpoTBONOXkKapHOE BOJXOCHADKEHUE»
OcHoBHBIC pu3HUecKne cBoWCTBa kuakocTei u ra3os (I1IK 1.5).
['uapocratuueckoe aaBieHue u ero croiictea (IIK 1.5).
OcHoBHoe ypaBHeHue ruapoctatuku (11K 1.5).
: [IpuMeHeHrne OCHOBHOTO ypaBHEHHS THAPOCTATHKU K PEIICHUI0 MPAKTUYECKUX
3ama4 (IIK 1.5).
JlaBnenue xxuakoctu Ha miockue crenku (11K 1.5).
OmnpeneneHue MIOTHOCTH HeuzBecTHOM *)uakoctu (11K 1.5).
Omntopel ruspoctatuyeckoro aasiaenus (1K 1.5).
OcHoBHble noHsTHS THApoauHaMuku (ITK 1.5).
0. VYpaBHeHUEe HEPa3pBIBHOCTH (CIUJIOIIHOCTH) TBUXKEHUS .
10.  YpaBuenue bepnymmm nis naeansHoi xuakoctu (IIK 1.5).
11. VYpasuenue bepuymiu nns peaqbHOU *KUAKOCTU. ['paduueckass HHTEpIpeTaLus
ypaBHeHus bepuymu (11K 1.5).
12.  Hcnone3oBanue ypaBHEeHMs bepHyum 11 pemeHns 3a1a4 noKapHOW MPAKTUKH
(IIK 1.5, 2.6).
13.  Omnsit Pelinonbaca, kpurepuii Perinonsaca (IIK 1.5).
14. Pexumsl nemwxenus xuakocreit (IIK 1.5).
15. TypOyneHTHOCTb U €e OCHOBHbIE cTaTucTHUecKue xapakTepuctuku (11K 1.5).
16.  Buasl ruapaBaudeckux conpoTtuBieHui(I1K 1.5, 1K 2.6).
17. Tlorepu Hamopa no ninuHe Tpydonposoaa (ITIK 1.5, T1K 2.6).
18. Mectnble conpotuBieHus B Tpyoomnporoaax (I1K 1.5, T1K 2.6).

e

XN W
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19. Tlotepu Hamopa B moxkapHbix pykaBax(I1K 1.5, I1K 2.6).

20. BumsHue pexuMOB JIBH)KEHUS )KUJIKOCTH Ha otepu Harnopa (I1K 1.5, T1K 2.6).
21. O6nactu tpenus (IIK 1.5, [IK 2.6).

22. T'mapaBaumdeckwuii pacuet TpyoonpoBoaoB (I1IK 1.5, T1K 2.6).

23. Knaccudukanusa cucrem mnpoTuBomnoxapHoro ogocHaOxenus (IIK 2.2, TIK
2.6).

24.  CxeMbl IPOTHUBOIOKAPHOTO BOJOCHaOXeHus ropojackux okpyros (I1K 2.2, TIK
2.6).

25. CxeMbl NPOTHUBOMOXKAPHOTO BOJOCHAOXKEHUS MPOMBIIIICHHBIX MNPEANPUATHN
(IIK 2.2, I1IK 2.6).

26. Cxembl MPOTUBOIIOXKAPHOTO BOJOCHAOXKEeHUS B cenbckod MectHoctu (I1K 2.2,
[IK 2.6).

27. Pacxon BOIbI Ha XO35MCTBEHHO-IIUTHEBBIE U MPOU3BOJACTBEHHBIE HYXK/bl U €0
ydyer B  pacueTrax OOBEAMHEHHBIX  XO3SMCTBEHHO- W  MPOU3BOACTBEHHO-
npotuBonokapHbIx Bogomnporoaos (ITK 1.5, 1K 2.2, TIK 2.6).

28. TpeboBaHusi HOPMATHUBHBIX JIOKYMEHTOB K OIPEICICHHUIO pacxojia BOABI JJiA
neneit noxxaporymenus (ITK 2.2, T1K 2.4, TIK 2.6).

29. Oobecneuenue HaACKHOCTH paboThl BomomnpoBoauoit cetu (11K 2.2, ITK 2.4, TIK
2.6).

30. TpeboBaHUS HOPMATHBHBIX JOKYMEHTOB K pPa3sMEUIEHUI0O M 3KCIUTyaTalud
noxxapubix ruapanroB (11K 1.5, TIK 2.2, TIK 2.4, T1IK 2.6).

31. XpaHeHHE NPOTHBOIIOKAPHOTO 3araca BOABI B CHCTEMAX IMPOTHUBOMOKAPHOTO
BojocHaOxeHus. HamopHo-perynupytronme émkxoctu (11K 2.2, IIK 2.4, T1K 2.6).

32. OOnacTe TMPUMEHEHHUS M YCTPONCTBO CHEUUATBHBIX MPOTUBOMOKAPHBIX
BOJ10TIpOoBO10B Bhicokoro aaBienus (11K 2.2, I1K 2.4, T1K 2.6).

33.  Meroauka o6cienoBaHus BHYTPEHHUX MPOTUBOMOXKAPHBIX BojonpoBoaoB (ITK
1.5, 11K 2.6).

34. Ilpumenenue nadeTHBIX CTBOJOB M CHCTEM OPOIIEHHUS B MPOTUBOIOXKAPHOM
BogocHaOxeHuu(I1K 1.5, I1K 2.6).

35. Knaccudukanusi ¥ OCHOBHBIE 3JIEMEHThl BHYTPEHHHUX MPOTHUBOMOKAPHBIX
Bogonposonaos (IIK 1.5, [IK 2.6).

36. Cxembl BHYTPEHHUX NPOTHUBONOKapHBIX BoAonpooaos (I1K 1.5, 1K 2.6).

37. TpeboBaHUS HOPMATUBHBIX JOKYMEHTOB K YCTPOWCTBY M IKCILTyaTallMl CUCTEM
BHYTpPEHHEro npoTuBonoxapHoro Bogocuadxkenus (11K 1.5, T1K 2.6).

38. Iloxapnsle mkadsl, knaccudpukanus u ocHoBHble napametpsl (IIK 1.5, TIK 2.2,
IIK 2.6).

39. TloxapHble HACOCHBIEC CTaHITMHU U BojoHanopHbie Oaku (I1K 2.6).

40. IIpoTuBoroxapHble BOJAOMPOBOJLI 3/1aHUKM TOBBIMIEHHON ATaxkHOCTH (ITK 1.5,
[1IK 2.6).

41. IIporuBomnoxapHoe BogocHabxenue TeatpoB (I1IK 1.5, TIK 2.6).

IlepeyeHb MpaKTHYECKUX 3aJaHUI
JJISl IPOBEIeHUA MMPOMEKYTOUYHOMN aTTecTaluu B popme
JIK3aMeHa M0 UTOraM OCBOCHUS
aucuuiuiuHbl «IIpoTnBONMOKapHOE BOAOCHAOKEHHE)
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1. JaTh 3aK/If04€HHE O COOTBETCTBUU TPEOOBAHUSIM HOPMATUBHBIX JOKYMEHTOB
M0 TIOKapHOM 0Ee30MacHOCTH PACTIOIOKEHHUS MOXKAPHBIX THAPAHTOB HA TEPPUTOPUU
akagemuu (I1IK 1.5, TIK 2.6).

2. IlpoBectu mnpoBepKy MOXKApHBIX IIKa)OB Ha TEPBOM ATaxe Y4eOHOTro
kopriyca (kopmyc Ne 3) u pgaTh 3aK/IIOYEHUE O COOTBETCTBUM TPEOOBAHUSIM
HopmatuBoB (IIK 1.5, TIK 2.4, TIK 2.6).

3. IlpoBectn MpOBEpPKY MOKAPHOTO KpaHa B ayauropuu 2113, ompenenutsb
HOPMAaTHBHBIN pacxo U pacueTHoe koyumyecTBo cTpyi (IIK 1.5, TIK 2.4).

4. Onpenenuts 00beM PUB niis ompenesieHHOro BOAONPOBOAA JJis 3aJaHHOTO
HacenenHoro nynkra (I1K 1.5).

5. OnpenenuTh HENMPUKOCHOBEHHBIN 3arac B pe3epByapax uuctoi Boawl (PUB)
1Sl 00BEIMHEHHOTO BOJIONPOBO/IA 3aaHHoro HacenenHoro nyHkra (I1K 1.5).

6. OnpenenuTh BBICOTY  PpACMOJOXKEHHUS Oaka BOJOHANOPHOW  OamrHw,
YCTAHOBJIICHHOM Ha TI0KapHO-TIPOM3BOJICTBEHHOM BOJOIPOBOJIE O00BEKTa MpHU
3aaHHbIX yeiaoBusax (I1K 1.5).

7. Paccuntath 0OBEIMHEHHBIN XO3SIMCTBEHHO-IPOTHUBOIIOKAPHBIN BOJIOIPOBOJ
3aJlaHHoro Mpou3BoAcTBeHHOTO 31aHus (I1K 1.5).

8. Onpenenutb HAoOp W Pacxo]l BOALI M3 MOXKAPHOTO KpaHa, a TaKKe pacxojl
BOJbI Ha BHyTpeHHee noxaporymenue (11K 1.5, 1K 2.6).

9. OnpenenuTh pPacCTOSHUE MEXKIY TMOXKAPHBIMUA KpaHamMu [JIsl 3aJlaHHOTO
nometenus (11K 1.5, I[TIK 2.6).

10. Onpenenutsh pacxoa BOJbI Ha HAPYKHOE M BHYTPEHHEE IMOXKAPOTYIICHHUE
JUIs 3aJIaHHOTO BoAonpoBoja HacenenHoro nynkra (1K 1.5, 11K 2.4, T1K 2.6).

11. Onpenenuth NOTEPHO HAMoOpa W MOTEPI0 JAABJIEHUS BOAONPOBOJA TpPH
3aanHbIX mapameTpax (I1K 1.5, TIK 2.6).

12. Onpenenuth BO3MOXKHOCTh TOJA4M BOJBI, €CIM TpeOyeTcsl MOIYy4YUTh W3
CTBOJIA CTPYIO C 3ajaHHOM 1imuHoN kKoMmmakTHoU yactu (I1K 1.5, TIK 2.6).

13. Onpenennuth pacxol U CKOPOCTb MCTEUEHHUS KUIAKOCTH YEPE3 pPA3IUUYHBIC
otBepctus u Hacaaku (I1K 1.5, TIK 2.6)..

14. Onpenenuth NpelelbHO BO3MOXKHYIO JUIMHY MaructpaibHor juauum (11K
1.5, 1IK 2.6).

15. Onpenenutb BOZBMOXHOCTb MOIYYEHUSI TPeOyeMOW CTpyH MpPHU MOJa4€ BOJBI
no ykazannou cxeme (I1IK 1.5, TIK 2.6).

16. Onpenenuts BO3MOKHOCTh MOJa4U BOJBI MPHU MOKAPOTYIIEHUU 3aJIaHHOTO
JKUJIoro 31anus, 1o 3agannou cxeme (I1K 1.5, I1K 2.6).

CJioBapp TepMHUHOB
no gucuuminie «IIporuBonoxkapHoe BogoCHAOKEHHE»

KoMmuiekTHOE pacnipee/inTebHOE YCTPOMCTBO — PaCIpeIeaUuTENbHOE YCTPOMCTBO,
COCTOSIIIIEE W3 MOJHOCTBIO MM YAaCTUYHO 3aKpbITBIX IIKapoB WM OJOKOB CO
BCTPOEHHBIMM B HMX KOMMYTallMOHHBIMM  ammapaTam, 0OOpyAOBaHHUEM,
yCTpOMCTBAMM  3aIlUThl M ABTOMATHUKH, IIOCTaBISIEMOE€ B COOpAaHHOM  WJIU
IOJTHOCTBHIO IOJTOTOBJIEHHOM JUIsl cOOpku Buae. KOMIUIEKTHOE pacnpeaenuTebHOe
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ycrpoiictBo (KPY) mnpennasnaueno myis BHyTpeHHeW ycTaHoBkU. KowmrmiekTHoe
pacnpenenutenbHoe ycrporictBo (KPYH) npennasznaueno ajist Hapy»KHOH yCTaHOBKH.

Mepbl mno:kapHOil 0e30lACHOCTH — JICHCTBUS 1O OOECTICYCHHUIO IOXKAPHOI
0€30MacHOCTH, B TOM YHKCJIE TI0 BBITIOJIHEHUIO TPeOOBAaHUHM MOKapHOU 0€30MacHOCTH.

Hapymenne TpeGoBaHMii MOKaApHON 0€30MACHOCTH — HEBBINOJHEHUE WIH
HEHaJIJIeXKallee BIMOJIHEHUE TPeOOBaHMM MOKapHOM O€30MaCHOCTH.

Onacublii dpakTop moxkapa — QaxTop mokapa, BO3IEHCTBHE KOTOPOTO Ha IO
W/WIH MaTepHalbHbIC IEHHOCTH MOKET MPUBOAUTD K yIIEpOy.

Orne3amuieHHoe usaejane (Marepual, KOHCTPYKUMS) — u3Jenue (maTepuan,
KOHCTPYKI[US1), TOHUKEHHAs MOKapHasi OMAaCHOCTh KOTOPOTO SIBJISIETCSI Pe3yJIbTaTOM
OTHE3aIIUTHI.

Orxe3ammra — CHUKEHHUE MOKapHON OMACHOCTH MaTepHaioB U KOHCTPYKLUMHN MyTEM
CrieMaJIbHOM 00paboTKH

IMo:xkap — HEKOHTpOJUPYEMOE TOpEeHHEe, TPUUMHSIONIee MaTepHaIbHbINA yIIepO, Bpel
’KU3HU U 3I0POBBIO TpaXKiaH, MHTepecaM o0IIeCTBA U TOCyAapCTBa.

IIpaBuia mo:kapHoii 0€30MACHOCTH — KOMIUIEKC MOJIOKEHUH, YCTaHaBIIMBAIOIINX
NOpANIOK  COONIOJIeHUsT TpeOOBaHMM UM HOPM TMOXKapHOM OE€30MacCHOCTU  MpHU
CTPOMUTENBCTBE U IKCILTyaTalluu OOBEKTA.

IIpoTuBomo:kapHoe  BOJAOCHAOKEHHME - COBOKYIIHOCTb  MEPONPUSITHNA  TIO
o0ecrieYeHUI0 BOJIOW pa3IMYHbIX MOTpeOuTenel mna TymeHus noxkapa. [Ipobiema
MIPOTUBOIOKAPHOTO BOJOCHA0KEHUS OJ/HA U3 OCHOBHBIX B 00JIACTH MOXKAPHOTO JIeNa.

IIpoTuBONOXKAPHBIN PeKUM — IIPABWIIA MOBEACHUSA JIOJIEH, MOPANOK OPTraHU3alNU
MPOU3BOACTBA W (WJIM) COJEP)KaHUSI TIOMEIICHUN (TEPPUTOPUH), OO0ECIECUNBAIOIINC
OpeaynpexieHue HapylieHud TpeOOBaHUM MOXKapHOW O€30MacHOCTH U TYUICHUS
0>KapoB.

Io:xxapuas npodguaakTuka — KommiiekC oOpraHuU3alMOHHBIX M TEXHUYECKHX
MEpOIPUATUNA, HaIpaBJIECHHBIX Ha obOecrieueHre O€30MacCHOCTU  JIOJEH, Ha
peloTBpalleHUe IoXkapa, OTpaHUYCHHE €ro PacHpoCTpaHEHUs, a TaKXKe CO3JaHue
YCIIOBUM ISl YCIICITHOTO TYIIEHUS MoXKapa.

Iloka3aTeqbp 1OKapHO omacHOCTH (NMOKa3aTejJb  MOMKAPOOMACHOCTH) —
BEJIMYMHA, KOJIMYECTBEHHO XapaKTEepU3YIOLlas KaKoe-TMO0O CBOMCTBO MOXKApHOU
ormacHocTH [IpuHLIMIIUATBHAS AJIEKTPUYECKass CXeMa 3JICKTPOCTaHIMH (TIOACTAHIINN)
— cxema, OToOpaxaromias cocTaB OOOpyJOBaHUSI W €ro CBsI3M, Jarouas
Npe/ICTaBJICHUE O MPHUHIMIE pabdOThl JNEKTPUYECKOM YacTH AIIEKTPOCTAHIIUU
(moxacranium).

IIpoTuBonokapHoe cocTOsiHME 00beKTa — COCTOSIHHE OOBEKTa, XapaKTepH3yemMoe
YHUCJIOM TMOKapOB U yIIepOOM OT HUX, YUCIIOM 3arOpaHuii, a TAK:Ke TpaBM, OTPaBIICHUN
U TMOTUOIIMX JIOACH, YpOBHEM peaiu3aluu TpeOOBaHMM MOkKapHOW OE€30MacHOCTH,
ypOBHEM  OOETOTOBHOCTM  MOXApHBIX  MOJApa3ieNieHud U J0OPOBOJBHBIX
(dbopMHUpOBaHHUIA, a TAKKE TPOTUBOIIOKAPHON arvuTallMy U MPOTaraHbl.
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HpOTI/IBO,Z[bIMHaﬂ 3aliMTa — KOMIIJICKC OpraHU3allMOHHBIX MCpOHpI/I}ITI/Iﬁ )41
TCXHHUYCCKUX CPCACTB, HAIIPABJIICHHBIX Ha HNPCAOTBPAILICHUC BOBHGﬁCTBHH Ha JII-O,IICﬁ
AbIMa, MOBBIILICHHOU TCMIICPATYPBI U TOKCUYHBIX ITPOAYKTOB I'OPCHHA.

IoxxapHasi 0XpaHa — COBOKYITHOCTb CO3JaHHBIX B YCTAHOBJICHHOM IIOPSIIKE OPraHOB
yIOpaBlIeHUs, CUJI U CPEACTB, B TOM YHCIE TNPOTUBOIMOXKAPHBIX (HOPMHUPOBAHHUIA,
IIPEHA3HAYEHHBIX Ui OPraHU3aluu IPEAYNPEKICHUS II0KapOB M HUX TYIICHMS,
MPOBEJCHUS CBSI3aHHBIX C HUMHU NIEPBOOYEPEIHBIX aBapUITHO-CIIacaTeIbHBIX padoT.

IoxapHblii HAA30p — (QYHKIUS MOXAPHOW OXPaHBI, COCTOSIIAS B OCYIIECTBICHUN
KOHTPOJIS 3a BBIIIOJHEHUEM MEPONPUATHIA, HAIPABIECHHBIX Ha 00E€CIIEUEHHE MTOXKAPHOU
6e30macHOCTH 00BEKTOB U MOBBIIIEHUE YPPEKTUBHOCTH OOPHOBI C MOKApaMHU.

Cucrema npegoTBpalieHUs MOKapa — KOMIUIEKC OPTaHU3ALMOHHBIX MEPOIIPUSATHN U
TEXHUYECKUX CPEJCTB, HAIPABICHHBIX HA HCKJIIOYEHHUE YCIOBUN BO3HUKHOBEHHS
noxkapa

Cucrema odecrneyeHHsl MOKAPHON 0€30MMACHOCTH — COBOKYITHOCTb CUJI M CPEACTB, a
TaKXe Mep MPaBOBOr0, OPraHMU3alMOHHOTO, SKOHOMHYECKOT 0, COMAIIBHOTO U HAYYHO-
TEXHUYECKOTO XapaKTepa, HalpaBiIeHHBIX Ha 00pbOY C MmoxKapamH.

Cucrema mNpPOTHBONMOKAPHON 3alUMTBI — COBOKYIIHOCTh OpraHW3alMOHHBIX
MEpPONPUATHA W TEXHUYECKUX CPEICTB, HANpPaBICHHBIX Ha MPEJOTBPAILECHHUE
BO3/JICHCTBUS Ha JIOACH OMacHBIX (PaKTOPOB MOXKapa U OrpPaHUYCHHE MATEPUATBHOTO
ymiep0a oT Hero.

TpeGoBanus noxkapHoii 6€30NMaACHOCTH — CTICITUATBHBIC YCIOBUS COIMAIBHOTO H/WIIN
TEXHUYECKOTO XapaKTepa, YCTAHOBIECHHBIE B LEIAX OOECHEYEeHHs MOKApHOU
0e30MmacHOCTH  3aKOHOJATeNbcTBOM  Poccuiickoit  Dexepaniyi, HOPMATUBHBIMU
JOKYMEHTAMU WM YIIOJTHOMOYEHHBIM TOCYJaPCTBEHHBIM OPraHOM.
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[Ipunoxenue 1
Tabmuua 1

HJ'IOTHOCTI:p u yZ[CHBHBIﬁ BE€C 'Y HCKOTOPLIX )I(I/IZ[KOCTeﬁ

KugkocTs t, °C p, kr/m? v, H/m?
Boga 0 999,87 9805,37
4 1000 9806,65
10 999,73 9840
20 998,23 9789,29
30 995,67 9764,19
40 992,24 9730,55
Aneron 15 790 7747,25
bensun 15 680-740 6668,52-7256,92
I'mutepun 6e3BOMHBIH
Kepocun 20 1260 12236,4
Macio MalMHHOE 15 790-820 7747,25-8041,45
Macno 20 898 8806,37
TpaHc(hopMaTOpHOE
Hedts HaTypanbHas 20 887 8698,5
PryT1h
15 700-900 6864,65-8825,98
CroupT METHIIOBBIH, 0 13596 133331
100 % 20 13546 132841
90 %
30 % 0-20 800 7848
Crmpt >trmmoBsiid, 100% 0-20 820 8044,2
70 % 0-20 950 9319,5
40 %
10 % 0-20 790 7749,9
0-20 850 8338,5
0-20 920 9025,2
0-20 980 9613,8
Tabnuna 2
3HadyeHust Moyl 00beMHOH ynpyrocTts Bojsl E V
O"éeMnepaTypa, Ew B kre/em” (10° TIa=10,2 kre/cM ) MpH JaBICHUN B am
5 10 20 40 80
0 18900 19000 19200 19500 19800
5 19300 19500 19700 20100 20700
10 19500 19700 20100 20500 21200
15 19700 20000 20300 20900 21700
20 19800 20200 20600 21200 22170
Tabnuma 3

3HaueHus MOLyJIs yIIPyrocTu Boas! Ew npu nasnenuu 10° Tla
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B 3aBHCHMOCTH OT TEMIIEPATyPhl
t, °C 0 5 10 15 20
Ew-107, Ila 1,86 1,91 1,93 1,96 1,98
Tabnuna 4
KoadPuuuentsr 00beMHOTO CoKATHS BW HEKOTOPBIX KHUIKOCTEH
XKumkocts By -10'", Ma’!
Bona 47
[Nmuanepna 22,3
Kepocun 68-92
PryTh 4
CrmpT STHIIOBBII 113
Tabmuma 5
3HavyeHus K03 PUIMEHTA TEMIIEPaTYPHOTO PACIIUPEHUS BOABI Bt
Temmnepatypa, B . (B MUJUTMOHHBIX JIOJISIX) NIPH JIABICHUH B am
0
C I 100 200 500 900
1-10 14 43 72 149 229
10-20 150 165 183 236 289
40-50 422 422 426 429 437
60-70 556 548 539 523 514
90-100 719 704 691 661 621
Tabmumna 6
KoaddurmenTs! TeMmepaTypHOTo paciiupeHus Bt KHAIKOCTEH
(n71s Temmepatyp okoso 18 °C)
XKunkocTs B¢ 104 K!
A1ieToH 14,3
Benzon 10,6
[Nmuanepna 5,06
Kepocun 10
Heds 9,2
Pryts 1,8
Cxunmaap 9,4
Crupt METHIIOBBIN 11,9
Crupt STUIOBBIN 11
Kuciora a3orHas 12,4
Ddup 3THI0BBII 16,3
Tabmuma 7

3HaucHUS JAUHaAMHU4YCCKOI'O K03(1)(1)I/ILII/ICHT3 BA3KOCTH IJIA BOABI ﬂ

Temmneparypa, °C M, Ta-c Temmneparypa, °C M, Ta-c
0 0,001792 55 0,0005064
5 0,001519 60 0,0004688
10 0,001308 65 0,0004355
15 0,00114 70 0,0004061
20 0,001005 75 0,0003799
25 0,0008937 80 0,0003565
30 0,0008007 85 0,0003355
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35 0,00007225 90 0,0003165
40 0,000656 95 0,0002994
45 0,0005988 100 0,0002838
50 0,0005494

Tabnuma 8
3HayeHus TUHAMUYecKoro A4 M KHHeMaTHIeCKoro V Ko3(hQUIMEHTOB BI3KOCTEH TSl HEKOTOPBIX
JKUJIKOCTEHN
Kuznkocts M, Ta-c vV, emc
Crmpt >THI0oBBI KepocnH 0,00119 0,0151
PactBop 26-%-it NaCl 0,0016 0,02
Hedrs tpu 15 °C 0,00184 0,0153
Macno MuHEpaIhHOE 0,007 0,081
[Nmuanepna 0,0275 0,313
Macno kacTopoBoe 0,512 4,1
0,972 10,02

Tabauma 9
DopmyJibl I ONpe/IeJIEHHS MOMEHTa uHepuuu lo u
KOOPJIMHATHI IEHTPA TSHKECTU Yy JUTS HEKOTOPBIX (HUTYP
durypa Io Vir <)
TIpArI YT 0 B HHE
B Y
B v 3
Fal in bi Sh bh
RN 12 2
1
o b
Papnobe gpermi
TPeYT0EHHE
%‘é
= 3 2
5 bh” Zh — bh
i S—— 3b
Pasnofieapenan
TpaNeIG
—
- fa
<\ 1 a* +4ab+b* h a+2b h( b)
| —- —(a+
3b a+b 3 a+b 2
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Momppyr
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Tabnuma 10
3HaueHus aGCOMOTHOM mepoxoBaTocTH A st Tpy6 U3 pa3IHYHBIX MATEPHATIOB
Marepuan cTeHKH TpyOompoBoaa A, MM
Mens, TaTyHb, CBUHEI], CTEKIIO 0,01-0,05
Cranb, HenoBeprasicsa KOppo3uu 0,06-0,1
Cranb B yCIOBHUSX DKCIUTyaTallun 0,1-0,2
Cranb CHIIBHO TTPOKOPPOTUPOBAHHAS 0,5-3
AcOo1ieMeHTHBIC TPYOBI 0,05-0,1
HoBrle uyrynnsie TpyObI 0,3
UyryH mmocnie IIUTeIbHON IKCITyaTaluu 0,85-3
JKene3o oLMHKOBaHHOE 0,15
beron 0,3-3
Tabmuna 11
dopmybl s pacuyera ko3 uimenTa TpeHus
Ne Pexnm O6mnacthb I'panrwnim ®dopmyma s pacuéra
n/m JIBIKEHUS TpEHUs obnactu
CooTBeTCTBYIOIIAs Re >2320 A=064/Re
1 JlamuHapHbIHf JTAMUHAPHOMY PEXUMY
TuapaBInyYecKy TIIaIKHE 2320<Re < 20d/A L =0,316/ Re®®
TpyOBI
uapaBIuyecKu 20d/A< Re <500d/A L =0,11 (68/Re+A/d)**
2 TypOymeHTHBIHI IIIEPOXOBATHIC
TpyOBI
ABTOMOIENbHAS Re > 500d/A A=0,11 (A/d)*»
(xBampaTuUIHAs)

Tabnuna 12

PacuerHble 3HaUEHNS yAETHHBIX COMPOTUBIEHUH A U paCXOIHBIX XapakTepucTuK K i CTaNbHBIX U

YYTYHHBIX BOJOIPOBOHBIX TPYO

TpyOsl cTanbpHbIC

TpyOs1 uyryHHBIC
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VcinoBHBII A (s Q m¥/c) K? (n1s Q M/c) A (i Q M¥/c) K? (m1s Q M*/c)
MTPOXO0J] MM
50 3686 0,000271 11540 0,0000866
60 2292 0,000436 - -
75 929.4 0,00108 - -
80 4543 0,0022 9534 0,00105
100 172,9 0,00578 311,7 0,00321
125 76,36 0,0131 96,72 0,0103
150 30,65 0,03263 37,11 0,027
175 20,79 0,0481 - -
200 6,959 0,1437 8,092 0,1236
250 2,187 0,4572 2,528 0,3956
300 0,8466 1,1812 0,9485 1,0543
350 0,3731 2,6802 - -
400 0,1859 5,3792 - -
Tabmuma 15
3Ha4YeHUsI COMIPOTUBIICHUA S, OJTHOTO CTAHAAPTHOTO MOXKAPHOIO pyKaBa AMUHOM 20 M
Huametp d, Mmm Conpotusnenue pykasa (s Q, 1/c)
HENPOPE3UHECHHBIC MIPOPE3NHCHHBIC

51 0,24 0,13

66 0,077 0,034

77 0,03 0,015

89 - 0,00385

150 - 0,00045

Tabmmna 16

3HauecHUsA KOB(l)(l)HI_II/ICHTOB CiKaTus, CKOPOCTH U pacxoaa.

Ne Bug otBepcTua Uiy Hacaaka € [0 u C

1 Kpyrioe orBepcTHe ¢ 0OCTpOl KPOMKOH. 0,64 0,97 0,62 0,06
2 Bremawii nuIuHAPWIECKIA HacaIo0K 1 0,82 0,82 0,49
3 BryTpeHHUI IHINHIPUUYECKUN HacaJ0K 1 0,71 0,71 1

4 Konnuecku cxonsmuiics Hacagok 0,98 0,96 0,94 0,09
5 Konndeckn pacXoasIiuiicss HacaIoK 1 0,475 0,475 3,45
6 KonounpanpHbIi Hacagok 1 0,97 0,97 0,06

Tabmmna 17
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3HauYeHHUE COMPOTUBIICHUHN S, ¥ MPOBOAUMOCTEH p HACATKOB

(ms Q, a/c)
Hnametp Su p Hnametp Su p
HacaJiKa, HacaJika,
MM MM
10 8,26 0,348 27 0,156 2,54
11 5,64 0,421 28 0,134 2,73
12 3,98 0,501 29 0,117 2,93
13 2,89 0,588 30 0,102 3,13
14 2,40 0,682 31 0,088 3,37
15 1,63 0,783 32 0,079 3,56
16 1,26 0,891 33 0,070 3,80
17 0,99 1,01 34 0,062 4,02
18 0,787 1,13 35 0,055 4,26
19 0,634 1,26 36 0,049 4,51
20 0,516 1,39 38 0,040 5,02
21 0,425 1,53 40 0,032 5,57
22 0,353 1,68 42 0,026 6,14
23 0,295 1,84 44 0,022 6,74
24 0,249 2,00 46 0,018 7,35
25 0,212 2,17 48 0,016 8,02
26 0,181 2,35 50 0,0132 8,70
65 0,0053 13,74
Tabnuma 18
3HaveHne KodpuIuenTa ¢ ;I pasTnIHBIX THAMETPOB HACAIKOB.
d MM [0) d MM o)

10 0,0228 32 0,0039

13 0,0165 38 0,0028

16 0,0124 45 0,0018

19 0,0097 50 0,0014

22 0,0077 65 0,00074

25 0,0061 76 0,00049

28 0,0050 89 0,00032

Tabnuna 19

3Hauenune kodpduineHTa o,

He M 8 10 12 14 16 18 20 22 24 26 28 30

o 1,19 | 1,20 | 121 | 122 | 1,24 | 127 | 1,32 | 138 | 145 | 1,55 | 1,67 | 1,84

Hgy, M 9,5 12 14,5 | 17,2 20 23 26,5 | 30,5 35 40 47 55

Tabimna 20
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3navyenue kodddunreHTa B

©® rpan 0 15 30 45 60 75 90
B 1,40 1,30 1,20 1,12 1,07 1,03 1,00
Tabmuma 21
Mopnyns ynpyroctu E TBepabIx Ten
Marepnain JKeneso (cramb) UyryH
E-10"°, ITa 21,2 11,5
Tabmuna 22

3HaueHUS CKOpPOCTHU paCIpOCTPpaAHCHHUA y;[apnoﬁ BOJIHEI B BOAC

Marepuan CKOpOCTb pacpOCTpaHSHHS yIAPHON BOJHBI, M/C
CranbHbIe TPYOBI 1200
UyryHHsie TpyOBI 1000
AcboneMeHT 700
Hosrle npHSHBIE pyKaBa 80
JIbHsAHBIC pyKaBa 0/y 120

[IpopesunenHsle pykaBa

300
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[Tpunoxenue 2

IIpumepsl pacuera paGounx XapaKTePUCTHK HEHTPOOEKHBIX HACOCOB

IIpumep 1. LleHTpoOEKHBI HAcoc, YCTaHOBJIEHHBIM Ha  BbICOTY 1,5 M oT
ypoBHsa xkuakoctu (=1050 kr/M’) B €MKOCTH, IIOZAE€T 3Ty JKHAKOCTH IO
Tpybonposoay auamerpom 0,1 M B komyectse 0,0055 M*/c Ha BBICOTY 4 M B anmapar
¢ nasinenueM 196,2 klla. OOuiee rugpaBiIMdYecKOe CONMPOTUBIECHUE BCACBIBAIOLIETO U
Har"HeTaTelbHOro TpyoonpoBoAoB 3 M. [lokazaHnue MaHoMeTpa, MPUCOCTUHEHHOTO Ha
ypoBHe 0,5 M oT ocu Hacoca, 167,6 klla, Bakyymmerpa nepea Hacocom 12,4 klla.
JlaBjiieHue B eMKOCTH, U3 KOTOopol nojaercs xuakoctb 98,1 klla. KII] nacoca 0,6.

OnpenenuTs HAIOP, MOJIE3HYIO U MOTPEOIIEMYIO MOILITHOCTh Hacoca.

Penrenue:
Hamnop Hacoca 1o 3HaueHusIM JaBJIEHUI B EMKOCTSIX U IOTEPh HAlopa B
TpyOonpoBoaax

H:M+Hr +> h,

pg
3
H= (1962 98.1)-10 +1,5+3=18(m)
1050-9,81
Hamnop Hacoca 1o nokazaHusiM TpudoopoB
+
g=PuTPs
pg
3
Ho (167,6 +12,4)-10 4 0.5=18(v)
1050-9,81
[Tone3nass MOIIHOCTH Hacoca
Ne=Q pgH

Ne=0,0055-1050-9,81-18=1025 (BT)
[ToTpebrsemas MOIIHOCTH Hacoca

N, 1025 =1710(Bm)
n 0,6

OtBet: H= 18 M; N.=1025 Bt; N=1710 BT.

IIpumep 2. OnpenenuTh MOITHOCTb, TOTPEOIIEMYIO IIEHTPOOSKHBIM HACOCOM
ITH-60, ecu ero nmogaga 0,06 m*/c, monusmit narnop 100 M, momusii KI1J 0,6.

Pemenne:
1. MomHoCTh, TOTpebasieMas HACOCOM

N, QpgH
n n

N =
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2. Inotrocts Boxs! ipu 20 °C, p = 998,23 xr/m;
g — YCKOpEHHUE CBOOOJHOTO MajeHus, M/c?
0,06 - 998,23 -9,81-100 —97.9 «Br.
0,6
OTBeT: MOIIHOCTD, TOTpeOIsIeMas IIEHTPOOEKHBIM HacocoM N= 97,9 kBT.

N =

Ipumep 3. Ilonaua noxapuoro Hacoca [TH-40YB Q; npu nanope Hy, yactote
BpallleHus N, KO3PPHUIMEHT MOJIE3HOTO AeHCTBUA 1. OnpeaennuTh Kakoi MOITHOCTU U
YaCTOTHI BpallleHUsI HEOOXOJUMO YCTAHOBUTH DJIEKTPUUECKHM TBUTATEINb, YTOOBI
MOBBICUTH NoJavy Hacoca 10 Q.. Kak n3menurcs Hanop Hacoca?

Pemennue:
1. PaccunthiBaeM 4acTOTy BpallEeHUs IPU yBEIUMYEHUH OJaYH HACOCA.
Q _n.
QZ 1’12 ,
n, = o, 0,038-2200 2459 06/muH
Q, 0,034

2. PaccunTbiBaeM NOTPEOIIIEMYIO MOLITHOCTh HAcOca IIPH 3alaHHOM 1ojaayve.
_pgHQ, 998,23-9,81-95-0,034

. =49,4xBt
n-1000 0,64-1000

rae:  p — mWI0THOCTH Bogbl pu 20 °C, kr/m® (npunoxenue 4, 1adm.1);
g — YCKOpEHHUE CBOOOIHOTO MaaeHus, M/c?.
3. PaccunTthiBaeM Hamop Hacoca MpH MOBHIICHUH MTOJaYl HAcOCA.

2
H _(n ).
H2 1’12 ,

2 2
H2=H1-[&) :95-(%} ~118,68 M.

n,

4. PaccunutneiBaeM MOHIHOCTD 3JICKTPOABUTATCIIA IIPH IMMOBBIMICHWH ITOJa9X HACOCa.

N _(n],
N2 1’12 ’

3 3
N, =N, [n—) =49,4-(—§‘2‘33j _ 68.98 KB

n,

OTBeT: HEOOXOAMMO YCTAaHOBUTH JEKTPOJBUTATENIh MOITHOCTEIO 68,98 kBT 1
yacToTOU BpamieHus 2459 o6/MuH, mpu 3TOM Hanop yBeaunautcs A0 118,68 m.

Ipumep 4. i nomauu 20 1/c Boasl ¢ HarmopoMm 10 M EHTPOOEKHBINH HAcOC
notpebnsier 2 kBt Mommuoctu. OnpenenuTh, Kak HM3MEHUTCS I0jlaya, HAmop H
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noTpebiisiemMas MOIIIHOCTh, €CJIM HAcOC 3aMEHUJIM Ha MOAO0OHBINA, HO pabouee KOJeco
BpAIAETCS C YIBOCHHON YaCTOTOM.

Pemenue:
1. Onpenernsiem nogady Hacoca MPU U3MEHEHHUH YaCTOTHI BPaIICHUS.
n
— 2 .
Qz - Q1 T
nl
Q,=20-2=40 n/c.

2. OHpC,IICJ'IHCM HaItopa HaCcocCa IIpu NBMCHCHUU YaCTOTHI BpAILICHU .
2

H,=H| 2 |;
nl
Hy=10-22= 40 m.

3. OnpezensieM MOIIHOCTh HACOCA MPU U3MEHEHHH YaCTOThI BpaILICHUS.
3

N,=N,|2=|;
1’11
N,=2-23=16 xBrT.
OtBet: Qo= 40 1/c; H;=40 m; N,= 16 kBT.
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[Tpunoxenue 3

IIpumepsl onpenesieHUs1 pacxoa, HAMOPA BOJbI U YN CJIA MOKAPHBIX CTPYil

Ipumep 1. Jlngd  0O0bEOIUHEHHOTO  XO3SIMICTBEHHO-TPOTHBOIIOKAPHOTO
BOJIOIIPOBOJIA OIIPEAEIUTh PACXOJ M YHCIIO NOKAPHBIX CTPYW. YTOJI HAaKJIOHA CTPYyH
60°. BoaompoBoj 00CIy>KHBAET JABYXITAXKHOE MPOM3BOACTBEHHOE 31anue 11 creneHn
OTHECTOMKOCTU Kareropuu B ¢ BbICOTOM moMemieHuid 8,2 M M pa3MepaMu B IUIaHE
24x60 M (00bem 23616 M?). OnpenenuTh TakKe AUAMETP MOXKAPHBIX KPAHOB,
KOTOPBIMHU JOJKHA 000PYA0BATHCS BOAOIIPOBOIHAS CETh U PACCTOSIHUE MEXKITY HUMMU.

Jlano:

a=60";

T=8,2 Mm;

BxL=24x60 M;

V=23616 m°.

Hauimu:

QBH, 1’1CTp,de, LKp '?

Pewenue:

1. Onpenenenrie HOpPMaTUBHOI'O pacxoja M YMcia MOKapHbIX CTPYH.

Cormacuo CIT 10113130.2009, Tabn. 2 Ha BHYTPEHHEE MOXKApPOTYIIEHUE B

IIPOM3BOICTBEHHOM 3aHUM BBICOTOM 110 50 M Tpebyercs 2 cTpym no 5-107 m/c.
Qu=2:5-1073=10-107 (m*/c).

2. Painyc KOMNaKTHOM YacCTU CTPYH.
IIpu yrne HakiaoHa ctpyu o =60°
o135 82135 ()

s« sin 60
T.k. pacxon noxapHou ctpyu Ooabiie 4-107° m/c, BomonmpoBomHas CeTh JIOJDKHA
000pynoBaThCA MOXKAPHBIMU KpaHamMu 65 MM CO CTBOJIaMH, UMEIOIIMMH Hacaaku 19
MM U pykaBamu quHoM 20 M. (CHull 2.04.01-85, m. 6.8).
[Ipy 3TOM [IeHCTBUTENBHBIM pacxon CTpyu pased 5,2:107° m/c, Hamop y moxapHOro
kpaHa 19,9 m, a komnakTHas yactb cTpyu R,=12 m. (CII 10.13130.2009, Ta6:1. 3).

R, =

3. Paccrosinue MexIy MmoxapHbIMUA KpaHaMHU.
Hcxons U3 yciaoBust OpOIICHHS KaX A0 TOUKU TTOMEILEHUSI IBYMS CTPYSIMU

o] - ] e

Omeem: Qy=5,2-107 m’/c, 1Be nokapHbie CTPyH; diy= 65 MM; Li,=23 M.
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IIpumep 2. OnpeaenuTh Hamop y Hacagka auaMeTpoM 13 MM, HEOOXOJMMBIN s
MOJIYYEHHS CTPYH C pacxosioM 2,5 Ji/c.

Jlano:
d= 13 mmM;
Q=2,5n/c
Hatimu: H?
Pewenue:
1. PaccuutbiBaem Harmop.
H=S, Q2
rjae S,- ConpoTUBIICHUS Hacaaka, npu d= 13 mMm, S,= 2,89.
H=2,89 (2,57°=18,06 m

Omeem: H= 18,06 m

Ipumep 3. OnpenenuTs MHHUMAQJIbHBIA HAmop Yy MOXAPHOIO HAacoca,
o0ecreynBaomero padoTy BHYTPEHHHMX IOXApHBIX KPaHOB TEATPAJIbHOIO 3/1aHUf,
€CJIM CaMbli yJaJEHHBIM MOXKApHBIA KpaH AUAMETPOM 65 MM pacMOJIOKEH Ha BBICOTE
20 M 1 00OpyIOBAaH HENPOPE3UHEHHBIM pPYKaBOM JIMHHOM 10 M W cTBOJIOM C
HacagkoM quamerpom 19 mm. [IpousBogutenbHOCTH cTpyH 6,3 si/c. [lotepu Hamopa Bo
BHYTPEHHEU CETH 7 M.

Jlano:
d= 65 Mmm;
z=20 Mm;
[=10wMm;
d.= 19 mm;
Q=6,31/c
he=7 M
Haiimu: H?
Pewenue:
1. PaccuuthiBaem noTepu HAopa B pyKase.
h,=nS,Q*=1-0,0358- 6,3= 1,52 m
ComnpotuBnenue pykasa npu auamerpe 65 mm S;=0,077/2=0,0358 (mpusoxkeHue).
2. PaccuntbiBaeM Harop y Hacajka.
He.= SxQ*= 0,634 6,3°= 25,16 m
ComnpoTuBnenue Hacaaka rnpu guameTpe 19 mm S,=0,634. (mpunoxeHue).
3. PaccunthiBaeM HEOOXOAMMBINA HAMOp y MOXKAPHOTO KpaHa, OH OMpEeeNsieTcs Kak
CyMMa MoTepb BO BHYTPEHHEW CEeTH, HAalopa B pyKaBe M HaAIopa y Hacaka.
H=2z+ hyt hyt H,=20+7 + 1,52 + 25,16 = 53,68 m

Omeem: H= 53,68 M
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Ipumep 3. OnpenenuTh HEOOXOAUMBIM HAmop y THApPAHTA MOXKAPHOTO
BOJIONIPOBOJIa BBICOKOTO JaBJieHUs. BpicoTa camMoro BBICOKOTO MPEANpHUSTHS, Ha
KPBIIIY KOTOPOTO MOJAHSATHI CTBOJIBI C HAcaAKaMu auaMeTpoM 19 MM, coctaisier 25 M.
[lonaya BOABI OT KOJOHKH, YCTAHOBIICHHOW HA THUIPAHT, OCYIIECTBIISIETCA IO
HETPOPE3UHEHHON PYKaBHOW JIMHUU guaMeTpoM 66 MM u maiuHHOM 120 M. Pacxon
BOJIBI M3 CTBOJIA JOJDKEH OBITH HE MEHeEE 5 Ji/c.

Jlano:
d,= 66 MM;
z=25M;
L=120 m;
[=20wMm;
d.= 19 mm;
Q=5n/c
Haumu: H?
Pewenue:
1. PaccuuTthiBaeM moTepu HAlOpa B pyKase.
h,=nS,Q*= 60,077 5*= 11,55 m
Conpotusienue pykasa npu nuamerpe 66 mm S,=0,077.
KonnuecTBo pykaBoB.
n =L/[=120/20 = 6 .
2. PaccunThiBaeM Hamop y Hacajka.
He.= SxQ*= 0,634 5°= 15,85 m
Conporusnenne Hacagkanpu guamerpe 19 mm Sp,=0,634.
3.PaccuntbiBaeM HEOOXOIMMBIN Hamop y TUApaHTa, OH OINpeAeNseTcss Kak cymma
NOTephb HAIMOpa B pyKaBe U HAMOpa y HacajKa.
H=z+hy* Hu=25+ 11,55+ 15,85 =524 ™
Omeem: H=52,4 ™

IIpumep S. OnpenennuTs BO3MOXKHBIA PacxoJ BOJBI OT IOXApHOTO KpaHa
aunametpoMm 50 MM, 000PYJOBaHHOTO HEMPOPE3MHEHHBIM PYyKaBOM JIMHHON 20 M u
CTBOJIOM C HAcaJKOM AUAMETPOM 16 MM, €Ciu rapaHTUPOBAHHBIN HANOP Y MOXKAPHOIO
KpaHa cocTaBisieT 20 M.

Jlano:
d= 50 mm;
[=20wMm;
d.= 16 mMm;
He:=20w™m
Hatimu: Q?
Pewenue:
1. PaccuuThiBaeM pacxoi BOAbI OT MOKAPHOTO KpPaHa.
H= h,+ H;=nS,Q*+ S, Q* = H=Q*(nS,+S,) =
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0= H___ 20 =3,651/c
nS,+S, 1-0,24+1,26

Omeem: Q = 3,65 n/c

IIpumep 6. OnpenenuTs BO3MOXHBIM pacxoJl BOABI OT MOXKAapHOTO KpaHa
auameTpoM 65 MM, 000pYI0BaHHOT'O HEMPOPE3UHEHHBIM PYKaBOM JUIMHHOU 20 M 1
CTBOJIOM C HAacaJKoM JAuamMeTpoM 19 MM, eciau rapaHTHUpOBaHHOE H30BITOYHOE
naBieHre B 0ake THAPOIHEBMATHYECKOH ycTtanoBku 4,2 10° ITa. IToxkapublii KpaH,
pacnojokeHHbI Ha BbicoTe 20 M OTHOCUTENIBHO YpOBHSI 0aka ITHEBMATHYECKON
YCTaHOBKH, IOTEPU HAIIOPA BO BHYTPEHHEHN CETH 5 M.

Jlano:
d= 65 Mmm;
[=20wMm;
d.= 19 mm;
P=42" 10
z=20 m;
hg= 5™
Hatimu: Q?
Pewenue:
1. PaccuntsiBaem Haop npu KOTOPOM ITPOUCXOUT UCTEUECHUE.
H=P/pg=4,2-10°/10009,81 =42,86 m
2. PaccuuTbiBaeM pacxoj BOJBI OT ITOXKAPHOTO KpaHa.
H =z + hyy + hyt He= 2 + hy, + nS,Q*+ S,Q* =
H -z - hyy = Q*(nS,+ Sy) =

H-z-h 42,86 -20-5
0= * = =51/c
nS,+S, 10,077+ 0,634

Omeem: Q=15 1/c
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[Tpunoxenue 4

IIpumepHBIA MepeYyeHb TeM BHINNYCKHbIX KBAJIU(PUKAIMOHHBIX PadoT Mo
aucuuiiube «IporuBonoxapHoe BogocCHAOKeHHE»

1. Ananu3 1 000CHOBaHHE HOPMATHUBHBIX TPEOOBAHMIA IO pacxoJaM BOJIbI s
1eJeil Hapy>KHOTO MOXKapOTYIIEHHS IPOU3BOICTBEHHOIO 3/1aHHUS.

2. YcoBepLIEHCTBOBAHHE CUCTEM Hapy>XHOTO IIPOTHUBOIIOKAPHOTO
BOJIOCHAOXXEHUSI C Y4YeTOM TpeOyeMBIX pacxoJO0B BOJbI Ha LEIH HapyKHOTO
MOKAPOTYIIEHUS TPOU3BOACTBEHHOTO 3/JaHUS.

3. PazpaboTka KoOMIUIEKCa MEpPONPUATUNH 1O MOJEPHU3ALMU CHUCTEM
IPOTUBOINOXKAPHOTO BOIOCHAOKEHUS 3aHHsI TOBBIILIEHHOW 3TaXKHOCTH.

4. Pa3paboTka KOMIUIEKCA MEPONPHUITHH 1O MOJEPHM3ALUU  CUCTEM
IPOTUBOINOKAPHOTO BOJIOCHAOKEHHSI XUMUYECKOTO 3aBOJIA.

5. PazpaGoTka KoMIJIeKca MEpPONPUATUN 1O MOJEPHU3ALMU CHUCTEM
IPOTUBOINOXKAPHOTO BOIOCHAOKEHHS HACEJIEHHOIO ITyHKTA.

6. PazpaboTka KOMIUIEKCa MEpPONPUATUNH 1O MOJEPHU3ALMU CHUCTEM
POTUBOMOXKAPHOTO BOIOCHAOKEHUS 3JaHUSI C MACCOBBIM MIPEOBIBAHUEM JTIOJICH.

7. Pa3paboTka KOMIUIEKCa MEPONPUATUNA MO MOJEPHU3ALHMH CHUCTEM
IPOTUBOMOXKAPHOTO BOIOCHAOXKEHUS Ha 6a3ax HEPTHU U HEPTEHPOAYKTOB.

8. Pa3paboTka KOMIUIEKCa MEPONPUATHN 1O MOAECPHU3ALUU CHCTEM
IPOTUBOMOXKAPHOTO BOIOCHAOKEHHSI 00BEKTOB aTOMHON MPOMBIIIIIEHHOCTH.

9. PazpaboTka KOMIUIEKCa MEPONPUATHNA IO MOJEPHU3ALNH CHUCTEM
IPOTUBOINOXKAPHOTO BOIOCHAOKEHHS )KHBOTHOBOYECKOIO KOMILIEKCA.

10. Pa3paboTka KOMILJIEKCA MEpONPUATUN 1O MOAEPHU3ALNUU CHCTEM
IPOTUBOINOXKAPHOTO BOIOCHAOXKEHUS HEPTEenepepadaThIBAIOILErO 3aBOA.

11. IIpoexkTnpoBaHHE BHYTPEHHEIr0 IPOTHUBOIIOKAPHOIO BOJONPOBOJA HA
IPOMBIIIIIEHHOM NPEAIpPUATHN.

12. MonepHu3ausl CUCTEM BHYTPEHHETO MPOTUBOIOXKAPHOIO BOJOCHA0XKEHHUS
00BEKTa C MACCOBBIM ITPEOBIBAHUEM JIFOJICH.

13. UccnenoBanue THAPABIMYECKUX COMPOTHUBICHUH MPH MPOSKTUPOBAHUU
CUCTEM MPOTHUBOIOKAPHOTO BOAOCHAOKEHUS.

14. VccnegoBaHue THIPABIMYECKUX COMPOTUBICHUA TMPH 3KCIUTyaTalluu
CHUCTEM MPOTHUBOIOKAPHOTO BOAOCHAOKEHUS.

15. AHanu3 cocTOsSIHUS NPOTUBOIIOKAPHBIX BOJOMPOBOJOB Ha OOBEKTE M HX
MOJIEpHU3ALIHS.

16. IIpoexTupoBaHKuE CUCTEM HAPYKHOI'O MPOTHUBONOKAPHOI'O BOJOCHA0KEHHUS
TOPOJICKOTO OKpYyTa.

17. IIpoekTupoBaHHE CUCTEM HAPYKHOI'O MPOTHBONOKAPHOI'O BOJOCHAOXKEHHUS
XUMHUYECKOTO IPEIIPUATHS.

18. IIpoexTupoBaHuEe CUCTEM HAPYKHOI'O MPOTHBONOKAPHOI'O BOJOCHA0KEHHUS
MHOTO(YHKIIMOHAIBHOI'O KOMILIEKCA.

19. IlpoexTpoBaHHE CHCTEM HAPYKHOTO MPOTUBOIMOKAPHOTO BOJOCHAOKECHUS
HedTenepepadbaThIBAIOIIETO MPETPUITHS.
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20. [IpoexkTupoBanue CUCTEM BHYTPEHHETO MPOTHUBOIOKAPHOTO
BOJOCHA0XEHUS LIEHTPa KYJIbTYPhl U OT/bIXA.

21. UccnenoBaHusi MpOYHOCTH COECTMHEHUN MPOTUBOMOKAPHBIX BOJOIPOBOIOB
pa3IMYHON KOH(PUTYpaIUH.

22. Pa3paboTka KOMIUIEKCA MEPOMPHUATHH MO OOECIeUeHUI0 HAIAS)KHOCTU
CHUCTEM MPOTUBOMOXKAPHOTO BOJOCHAOKEHHSI TOpPOJia C Y4E€TOM MEPCIEKTHUBBI €ro
pa3BUTHSL.

23. Pa3paboTka KOMIUIEKCA MEPOMPHUATHN MO OOECIeYeHUI0 HAIAS)KHOCTU
CUCTEM NPOTHUBOIIOKAPHOIO  BOJOCHAOKEHUS IPU  CTPOUTENBCTBE  3JaHUU
MTOBBILIEHHOW 3TAKHOCTH.

24. OOocHOBaHME HOPMATHBHBIX  pPacxoJOB  BOABbl Ha  HApPYKHOE
MOXKAPOTYIIEHUE B MOCEICHUH MPHU HAJUYMM 3IaHUN Pa3IMYHON (PYHKIIMOHATIBLHON
MOKApHOM OMAaCHOCTH.

25. UccnenoBanue ruipaBiIndyeCKUX COMPOTUBIICHUN B pyKaBHBIX CHCTEMaXx.

26. UccnepoBaHue TruJpaBiINYEeCKUX COIMPOTUBICHUM B MPOTHUBOIMOKAPHBIX
BOJOTIPOBOJIAX.

27. WccnenmoBaHue BIUSHUA TOJMMEPHBIX J00ABOK Ha THAPABINYECKUE
CONMPOTHUBIICHUS U  JANbHOCTh TOJEeTa TOXapHBIX CTPyH B  CHCTEMax
IPOTHUBOIIOKAPHOIO BOJOCHAOKEHHS.

28. HccnenoBanne KaueCTBEHHBIX XapaKTEPUCTUK BOISHBIX MOXKAPHBIX CTPYH.

29. Pa3paboTKa KOMIIBIOTEPHBIX JAOOPATOPHBIX KOMIUIEKCOB 110 HCCIIEJOBAHUIO
THIPABINYECKUX CHCTEM B MTPOTHUBOMOXKAPHOM BOJIOCHAOKEHUH.

30. Pa3paboTka  MEpONpHUATHII 1O  YCOBEPIICHCTBOBAHUIO  CHUCTEM
MPOTHUBOIIOKAPHOTO BOJOCHAOXKEHUS KHHOTeaTrpa C pa3pabOTKOW BHYTPEHHEro
MPOTHUBOIIOKAPHOTO BOJOMPOBO/A.

31. Pa3paboTka cucteM NPOTHUBOIIOKAPHOTO BOJAOCHAOKEHUS MPU TYIIECHUU
JIECHBIX U TOP(DSHBIX MOKAPOB.

32.  PazpaGoTka  MepompusiTAd 1O  YCOBEPIICHCTBOBAHUIO  CHUCTEM
POTHUBOIIOKAPHOTO BOJOCHAOKEHUS UHCTUTYTA.

33. PazpaGoTka  MepompusiTAd 1O  YCOBEPIICHCTBOBAHUIO  CHUCTEM
IPOTUBOMOXKAPHOTO BOIOCHAOKEHUS OOJIbHULIBI.

34. Pa3paboTka KOMIIJIEKCA MEpONPUATUN 1O MOJCPHU3ALUUA CHUCTEM
IPOTUBOMOXKAPHOTO  BOJOCHAOKEHHUS II€Xa TMOATOTOBKH IepeKayku HepTu

MECTOPOKICHHSI.
35. IIpoekTupoBaHUE CHCTEM HApPy>KHOTO MPOTHUBOIIOKAPHOTO BOJIOCHAOKEHUS
babpuku.
36. [IpoekTupoBanue CHCTEM BHYTPEHHETO POTUBOIIOKAPHOTO

BOJIOCHA0XKEHUS IETCKOTO JIOMa.
37. Pa3paboTka MEepONpHUATHIA IO YCOBEPIICHCTBOBAHUIO CHCTEM BHYTPEHHETO
IPOTHBOIOXKAPHOTO BOJAOCHAOKEHHUS AETCKOTO JIOMA.
38. PazpaboTka KOMIUIEKCA MEpPONPUATHI 1O MOAECPHHU3AIMUA CHCTEM
IPOTHBOIOKAPHOTO BOAOCHAOXKEHHS BOCHHOTO TOCIIUTAIS.
39. [lpumenenne  ckuH-3G¢dexkra  [IsI  U3yYEHUS  HAMPSDKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUS MPOTHUBOMOKAPHOTO BOJAOIPOBO/A.
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