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BBEJIEHHE

MeTtomamueckie yKa3aHHS II0 BBIOIOTHEHHIO ITPAaKTHYECKHX paloT IO JHCLUIUIHHE
«H)XXeHepHBIe CHCTeEMBI 3IaHHH H coopyxeHHH (BomocHaGkeHHe H BOIOOTBEJcHHE C
OCHOBAMH THJIPAaBIHKH)» IIpeJHa3HaYeHBI A1 OaKalaBPOB OYHOH (DOPMEI OOYIEHH L.

Llenp gucrprumael « HKeHepHBIE CHCTEMEBI 3laHHIL H coopykeHHH (BomocHaOkeHHe
H BOIOOTBEJIEHHE C OCHOBAMH T'HJIPABIIHKH) »:

- (opmupoBaHHEe HaOopa MNpodecCHOHAIPHBIX H OOIMEeHAyYHBIX  KOMIIETEHI[HIH
MarucTpaHTa 110 HampaBineHHIO 08.03.01 «CrtpourenbcTBo», NPodHiIb «CTPOHTEILCTBO
30aHHH H COOPYKEHHHY.

- O3HAKOMJIEHHE CTYIEHTOB C METOJaMH OpraHH3aI[H CTPOHTEILCTBA OTAETIBHBIX
OOBEKTOB H HMX KOMIUIEKCOB, OpPraHH3allMOHHBEIX CTPYKTYP H IIPOH3BOACTBEHHOMH
NEATEJIbBHOCTH CTPOMTENIFHEIX OpraHM3aliil, OpraHu3alfHel MaTepHaIbHO-TEXHIYECKOIO
00eCITeYeHHSI CTPOMTENLCTBA, IUIAHHPOBAHMS H ITIOATOTOBKH CTPOHTEILHOIO ITPOH3BOJICTBRA,
OIIEpPaTHBHOIO YIIPABIIEHHUS H 00e CIIeYeHH S KaueCTRa.

-TIPUBHBaHIE  CTYAEHTAaM HABBIKOB TEXHOIOTHMYECKOTO TIPOEKTHPOBAaHHSI H
MOJAEIIMPOBAaHHS CTPOHTENBHBIX IIPOH3BOACTB, pa3palboTka CTPOHIEHIIIaHA OOBEKTA,
OIPEIEIEHIE H PaCYeT OCHOBHBIX MaTEPHAIBLHO-TEXHHYECKHX PECYPCOB.

K OCHOBHEIM 3a7ayaM ITPH H3YYEHHH JTHCIHIIIMHBI OTHOCST CS:

- IpHOOpeTeHe HeOOXOMMMBIX 3HAHHII II0 BOIIPOCAM OpraHH3allMH CTPOHTEIIBHOIO
ITPON3BOACTRA, KaJEHIAapHOIO IUIAaHHPOBAHHS, KOMIUIEKTAIMH CTPOHTEIBHBIX OpraHH3aI[Ii
OCHOBHBIMH MaTepHalaMH H KOHCTPYKI[HIMH

- TIOJTOTOBKA ITPOEKTHOH H padodyel TeXHHYeCKOH JOKYMeHTalHH, O(opMIIcHHE
3aKOHUYEHHBIX ITPOEKTHO-KOHCTPYKTOPCKHX pador,

- obecrieueHHe COOTBETCTBHS paszpabarklBacMBEIX ITPOEKTOB H  TEXHHYECKOH
TOKYMEHTAIMH 3aJlaHHIO, CTaHAapTaM, HOpMaM H IIpaBIIaM, TEXHHYECKHM YCIOBHSM H
IPYTHM HCIIOTHHTEIIbHBIM JOKYMEHTAM,

- opraHmzaiisgd pabouuxX MeCT, HX TEXHHYECKOE OCHAIIeHHE, Pa3MEeIlcHHE
TEXHOJIOTHYE CKOr0 000pYIOBaHHST,

- COCTABRJIEHHE TEXHHYECKOH NOKYMeHTalHH (rpaHKOB paboT, HHCT PYKIIHI, IIaHOB,

CMeT, 3asIBOK Ha MaTepHalbl, 000pPYJOBaHHE), a TaK/Ke YCTAaHOBJIEHHOH OTYETHOCTH ITO

yTBEePKIeHHBIM () OpMaM.

AOKYMEHT NoanmncAH
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IIpakTiH4ieckoe sanarue Ne 1.
Bojgonorpedsienne. CHcTeMbl BOJOCHAOKEHH A

Llens 3aHSTHS: HAYYHTHCS BRIOHPATh THITOBBIE CXEMHEIE PEIIEHH S CHCTEM
BOAOCHAOKEHHS ITOCEIIEHHI , YMETh ITPHMEHSITh HOPMATHBHEIE JTOKYMEHTEI.

3aaHHe Ha 3aHATHE. pa3padoTark CXeMY CHCTEMEI BOTOCHAOKEHHS ITOCETIECHH S

[IopsmoK HeNCTRHI:
—03HAKOMHTECS C IDIAHOM ITOCEJIEHHS, BRIJAHHOI'O IIPEIOAaBaTelIeM,
—ITPOAaHAIH3HPOBATh HCXOMHBIE JaHHBIE,
—IIPOYHTATh COOTBETCTBYIONME pasaeiisl CHulla «BomocHabxenne. HapyxHeie ceTH H
COOPYKEHHIY |
—pa3padoTark CXeMy CHCTEMEBI BOJOCHA0KeHH IToceleHH (yKa3aTh Ha INIaHE MecTa
PACIIOIOKEHHS OCHOBHBIX BIIEMEHTOB CHCTEMBI BOAOCHAOKEHH);,

—CHCJIaThk KPATKOC OITHCAaHIC CXCMBDBI.
TpEﬁDEElI—]IIH K OTUYCTHBIM MATCPHAII4AM. IIPCAOCTABHTD CXCMY ITOCCIICHHA, OIIMCAHHE CXCMBI.

IIpakTH4eckoe 3ansaTue Ne 2,
Cucremsl 3a00pa, MoAaAYH H pacnpe/ie/ieHHA BOdbI
[emp 3aHsgTHS 3HATH TPAJUIMOHHBIE H IEPCIIEKTHBHBIE HAIIPABIEHHS OYHCTKH BOJIBI
IUUISL IIMTHEBOIO BOMOCHAOKEeHH S, YMETh HCITO/IB30BaTh HOPMATHBHBIE ITPABOBBIE JOKYMEHTHI B

CBOEH JedTelIbHOCTH

3agaHHe Ha 3aHATHe. paspadorarh CXEMY OYHCTKH BOABI IS IIHTHEBOIO
BOJOCHAOKEeHH 5.

[IopsmoK HeNCTRHI:

—03HAKOMHTBLCS C HCXONHBIMH JAaHHBIMH IO KaYeCTBY BOABI B HCTOYHHKE, CPAaBHHTL HX C
TpebyeMmeiMi 110 CaHIInny «lInrheBas Boma. I nrneHHyeckne TpeGoOBaHHSA K Ka4eCTBY BOJBI
IIEHTPAIIH30BAHHBIX CHCTEM ITHTHEBOI0 BOAOCHA0KeHHI. KOHTPOIIbh KauecTBay,
—IIPOAHATTH3HPOBATh HCXOMHEIE JaHHBIE, -

—IIpOYNTarhk cooTBeTcTBYIONMEe pasgensl CHwulla «BomocHabGxkenne. HapyxkHble ceTH H
COOPYKEHISY |

—pa3paboTaTh CXeMy OYHCTKH BOABI (yKa3zarb OCHOBHEIE CITIOCOOBI OYHCTKH BOJPBL,
IIpeATIoNIaraeMble COOPYKEHHS IT0 OUHCTKE BOJBI, METONBI 00e33apakuBaHHg). 1peOoBaHHS
K OTYETHBIM MaTepHalaM: IIPeLOCTaBUTh CXEMY OUYMCTKH BOIBI, OIIMCAHHE METOLOB OUIMCTKH,
OCHOBHBIX COOPYKEHHMI JJISI OUHMCTKH BOJBI ITHTHEBOIO Ha3HAYECHH .

IIpakTH4yeckoe 3aHsaTHe Ne 3.
CucremMsbl 10JA4H H pacnpeae/ieHUs BOJbI
[{enp 3aHATHS. HAYYHTECS HCITONB30BATh HOPMATHBHBIE IIPABOBLIE JOKYMEHTRI B CBOEH

IEeATeIbHOCTH
3aJjaHHe Ha 3aHATHe. OIPEAEIINTh PacUeTHBIE PACXOABl BOABLI, HANTH JIHAMETP
BOJOBO/IA.
I IopsmoK HENCTRHI:
—BBIOpATH CHCTEMBI BONOCHAOKEHHS  TOCElIeHHS  (XO3SHCTBEHHO-  ITHMThEBASL

ITPOTHBOIIOXaPHaA, ITOIIIBOYHAMA, HpGIIBEGI[GTEEHHElH);

—pa3zo0Oparbcsi ¢ (OpPMYIaMH PacUYeTHBIX PacXOmZOB BOABI (CYTOYHBIE MaKCHMAJIbHBIE,
MHHHMAaIBHEIE H CpeJHHe, YacoBhle, ceKyHAHBIe) Mo CHully «BogocHabkeHne. HapykHbie
CETH H COOPYKEHHS |

—HaHTH BCe TpEﬁ}*’EhIBIE SHAUCHITA ITapaMCTPOB, PaCCHHTATb MaKCHMAaJIbHbII CEK}*’HI[HBIﬁ

OOKYMEHT MOONUCAH :aMeTp BomoBoda. Mcronb3oBaTh TaOTHILEI
3NEKTPOHHOW NOAMMCHIO

Ceprucmkar:  12000002A633E3D113AD425FB50002000002A6 )
Bnageney:  LIAGIOREE LA Kneddiriiobbi . Kparkoe ommcanue cucreM. PacyeTHble

MI. PEB}EIILT dThI PacCHicETa.
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IIpakTHueckoe sansarme No 4.,
BHYTpeHHee BOI0CHAOKeHH e 3JaHHI
Llems 3aHsarus HayyHMTbCS OCHOBAM COBPEMEHHEBIX METOIOB IIPOEKTHPOBAHHUS H
pacyeTa CHCTEM HH)KEHEPHOIO OOOpPYIOBAaHMSA  3IaHHI, HaAY4YHTHCS  HCIIOIb30BaTh
HOPMAaTHBHEIE IIPABOBEIE JIOKYMEHTEI B CBOEH AEATEIIHHOCTH.
3aJaHHe Ha 3aHATHe. BRIOpaTh CHCTEMEBI, CXEMBI BOJOIIPOBOMHBIX CETEH 3IaHHsI
Pa3IMYHOr0 HasHaYeHN A (TDIaHbI 3TaKeH BEIJAFOTCS IIPEIIoaBaTelIeM).
IIopsmoK HeNCTRHI:
—BHHMATEJIbHO TIpounTars pasgen CHwulla «BHyTpeHHIMIT BOZONMPOBOA H KaHAIH3AIHA
3IaHIIY T10 BOIOIIPOBOJHBIM CETSM, pa3fel YueOHOro ITocoOHs, METOIHYE CKHE YKa3aHH |
—OIMCATh CHCTEMBI, CXEMBI, ITPHHIUITEI TPACCHPOBKH, OCHOBHBIE 3IIEMEHTHI Ha CETH,

—I10 ELIﬁpﬂHHLIM CHCTEMaM H cXeMe CHCTEMBI BOLOCHAOXKeHHS HAaHEeCTH AIIeMeHTHI ceTeH Ha
TLIAH 23TaXa 30aHIA H IUTAH ITOABAIIA

—BBIITOJIHHTh KOHCTPYHPOBAHHE CHCTCMEBI BHYTPCHHET O BOIOCHAOKEeHH L. TpEﬁGEﬂHI[H K
OTHCTHBIM MAICPHAJIAM. IIPCAOCTABHIDL IUIAH 3TdxKd, ILIdH IIOABdAJId, ILIIdH VYHYACTKa C
HaHECCHHBIMI 3JICMCHTAMI CHCTCMbBI, BOJOIIPOBOAHBIM BBOJOM.

KpﬂTKﬂE OITHCAHHCS CHCTCMBI.

IIpakTH4yeckoe 3ansaTHe Ne 5,
Oo0padoTrka BoabI
[{enmp 3aHATHS. HAYYHTBCI OCHOBAM COBPEMEHHBIX METOMOB IIPOEKTHPOBAHHA H

pacyeTa CHCTEM HHIKEHEPHOTO OOOPYIOBAaHHU S 3aHHI.

3aaHie Ha 3aHATHE. CHelarb THAPABIMYECKHH pacyeT BHYTPEHHEIO BOJOIPOBOJIA,
OIIPEJIEIIHTE, KaKas CXeMa CHCTEMBI BOJOCHAOKeHHS OyZIeT B JaHHOM 3JaHHH (IIPOCTas HIIH C
I OTIOITHUTEIbHEIM 000 YIOBAHHEM).

I IopsImOK JEHCTBIIL:
—BHHMATEILHO ITPOYHTATh COOTBETCTRYIONINE pa3aensl CHulla « BHyTpeHHIIT BOAOIIPOBOI H
KaHaIM3alHs 30aHHIy , pas3fell Y4eOHOro IT0CO0HS, METOYE CKHE VKa3aHH |
— IIOCTPOUTHh AKCOHOMETPHUYECKYIO CXEMY CHCTEMBI BOLOCHAOKEeHH 3aHIs HA OCHOBE IUIaHa
3Ta’ka M IoiBasia,
—Ppa30HTh Ha pacYeTHBIE YYACTKH, OIIPEJIEIIMTh PaCUeTHOE HAIIPABIIEHHE,
—HaHNTH PacYeTHBIN PacxXo]l BOIHI,
—cJenlaTh THAPABINYECKHH pacyeT BHYTPEHHErO BOAOMPOBOAA (HAHTH JHAMeTPhI, ITOTEPH
HAaIlopa); - pe3yIbTaTkl CBECTH B TaOIHILY,
—OIIPeNeUTh TPeOYEMBIH HAIlOp, CPABHHUTEL €r0 ¢ rapaHTHPOBAHHLEIM HAIlOPOM B T'OPOJCKOM
BOJOITPOBOJIE,
—CJIeTIaTh BBIBOJ O CXEME CHCTEMBI BOHOCHAOXKEeHHS — TpeOyeTcs JIH TTOBBICHTEIIBHOE
000pYIOBaHHE.

TpebGoBaHNg K OTYETHHIM MaTrepHaliaM:. IPEAOCTaBHUTh IUIAH BTaka, IUIaH IIOJBAalla,

dKCOHOMCTPHYCCKYIO CXCMY XOIIOJHOI'O BOIOIIPOBOId, PACHCTHBIC HJdHHBIC, Tﬂ,ﬁJ]III_[}"
I'HAPABIOTYECKOI'O PacicTd, PaCUCTHBIC JAHHEBIC I1O TpEﬁ}*’EMﬂM}*’ HAIIOPY C BBIBO dMI.

IIpakTH4yeckoe 3ansaTue Ne 6.

OTcTanBaHMe BOABL
[leds 3aHSATHS: HAYYHTHCS TPHMEHSTh 3HAHHSA 3aKOHOB 00 OXpaHe OKPY’KaroIlei

Cpelbl, SHepropecypcocoepekeHHIO IPH ITPOeKTHPOBAHHH CHCTEM BOJOCHA0KEHHS.

3ajjaHHe Ha

,ELGI{YMEHT NMNOoAaANUCAH 1O ITIOTCEPE BOJALBI B 3JaHII, KBAPTHPC.

INEKTPOHHOW NOANMAUCHLIO HGpH,I[GI{ I[EﬁCTEI]IuIZ

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 -
Bnapeneuy: Web2yxoBa TatbaHa AnekcauapoBHa 3aKOHOB 00 OXPaHE OKPY/KAIOHICH CPCBI,

puan), CHulla « BHyTpeHHHI BOLOIIPOBOI H
Nencreutenen: ¢ 20.08 2021 no 20.08.2022
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—pa3paboTaTh MEPOITPHATHS II0 CHHKEHHIO ITOTEPh BOAHI (B KBapTHPE, B 3aHHH ),
—paccyHTaTh H IOR00paTh CYETYHKH BOJABI (METOAHYECKHE YKA3aHH |

—II0Ka3aTh HX Ha aKCOHOMETPHYECKOH CXeMe H IUIaHe ITOJBala;

—HAHNTH IIOTEPH Haropa B CUETYHKAX.

TpeOoBaHHS K OTYETHBIM MaTepHallaM: IIPEJOCTAaBHTh CITHCOK JOKYMEHTOB,
HCIIONIB3YEMBIX B paloTe, IIEPEUHCIIHThL MEPOIPHATHS IS CHIDKEHHS IIOTEPh BOJIBL,
pacueTHbIE JaHHBIE IO MOA0OPY CYETUYHKOB (B ITOABAIIE H B KBAPTHPE), aKCOHOMET PHYE CKYEO
cXeMY H IUIaH IT0J[Bajla ¢ YKa3aHHeM Ha HHX CUeTYHKOB BOJGI, IIOTEPH HAIIOPA.

IIpakTH4yeckoe 3aHsaTHe Ne 7.
I mapasanYeKH pacdeT BOA0OOTBOIAINNX CeTel.

[lems 3aHATHA. HAYYHTHCA OCHOBAM COBPEMEHHBIX METOHAOB ITPOEKTHPOBAHHS H
pacyeTa CHCTEM HHKEHEPHOIO O0OPYIOBAHH S 3aHHI.

3aJaHHe Ha 3aHATHE. 3allpOeKTHPOBarTh CHCTEMY BHYTPeHHeH KaHaJIH3al[HH

I IOpsSIMOK JEHCTBHIL:

—BBIOpAaTh CHCTEMBI KaHAJIM3ALHH JKHIIOTO 3JaHH,

—Ha IUIaHaX 3TaKeH HAHECTH CTOSKH, IIOABOAKH K ITpHOOpaM,

—Ha IIaHe ITOoABala M paspe3e 30aHHS HAHECTH CTOSKH, BBIITYCKH, BCe HE OOXOIIMEIE
3JIEMEHTHI BHYTPEHHEH KaHaIM3allHH

ITONB3YSICh JIEKIITHOHHBIM MarepHanoM, VueOHBIM T1ocodneMm, CHullom «BHyTpeHHMI
BOJOITPOBOA H KaHAIH3AILMA 30aHII)) , METOAHYECKHMH YKa3aHHAMH , Ha3HAYHTh JTHAMETPHI,
YKJIOHBI Ha TOPH30HTAJILHBIX H BEPTHKAIbHBIX YYaCTKaX CETH,

—3aKOHYHMTE CXEMBI KOIOALIEM ABOPOBOH KaHAIH3AI[HH.

TpeGoBaHHSI K OTYETHBIM MaTepHalaM. IIPeJOCTaBHThL IUIAaH HTa)ka, IOABANA, pa3pes
3MaHHg (AaKCOHOMETPHUECKYIO CXeMy) BHYTPeHHeH KaHallM3alliH C HaHeceHHEM Bcex
OCHOBHBIX OJIIEMEHTOB CHCTEMEI, VKa3aHHEM JHAMETPOB, VKIOHOB. ClenaTh KparKoe
OITHCaHHE CHCTEMBEI.

IIpakTH4yeckoe 3ansaTHe Noe 8,
O4YHCTHBIE COOPYREHHA
Ilems 3aHsarusa. HayunThCcSd OCHOBAM COBPEMEHHEIX METONOB ITPOEKTHPOBAaHHUS H
pacueTra CHCTEM HHXEHEPHOro OOOpPYAOBAHHS  3JAaHHH, HAYYHTHCSI  HCIIONIB30BaTh
HOPMATHBHEIE ITIPABOBEIE JJOKYMEHTHEI B CBOEH JAESITEIILHOCTH.
3ajaHHe Ha 3aHATHe. 3allpOeKTHPOBarTh JBOPOBYIO KaHAIH3AIMOHHYIO CETh,
IIOCTPOHTE PO IIIL JBOPOBOH BOAOOTBOISINEH CETH.
I IopsImOK JEHCTBIIL:
—IIPOYMTATh COOTBEeTCTRYIOIME pasgensl CHulla «Kaxanmszammsa. HapyxHble CeTH U
COOPYKEHHI» , METOMHYE CKIX YKa3aHII |
—CJIeNIaTh IJIaH YYacTKa ¢ HaHECEHHEM BCEX CETEH H KOJIOAIIER,
—pa30HTh CXEMY Ha PaCUETHBIE VYACTKH, - HAHTH PaCUETHRIE PACXONbl CTOKOB Ha BCEX
y4aCTKax;
—Ha OCHOBE PACYETHBIX PACXOMOB BEIMOJIHHTE THAPABINYECKHI pacueT CHCTEMBI JBOPOBOIH
KaHaIH3al[HH (JHaMeTPbl, CKOPOCTH, YKIIOHBI, HAIIOITHEHHE);
— IIOCTPOHTH ITPO(]HIE JBOPOBOH KaHAIH3AI[HH,
— HaWTH IMTyOHHY 3aJI0KEHH S KaKI0T0 KOIOII[a, OTMETKH JIOTKOB,

—PE3VIIETATBI PACHCTd 3daHCCTH B Tﬂ,ﬁJ]III_[}".
TDE@GEEIHI[H K OTHCTHBIM MATCPHAJIAM. IIPSCAOCTAaBHTDL ILUIdH VYUACTKa B MacIurabe

ACKYMEHT NOANUCAH [HBIMH, TIPOQHIL ABOPOBOI KaHAIM3AI[HH B
SNEKTPOHHOW NOAMNMUCHIO | 5
CepTudmkar: ' 12000002A633E3D113AD425FB50002000002A6 1 NaHHBIMH ITO OUPa3Ily, ITPEACTABICHHOMY B
Bnapeneuy: LlleBayxora TateaHa AnexcaHapoBHa HCAHHC CHCT CMEI.
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IIpakTHueckoe 3ansarue No 9.,

bHoorndeckasi 04MCTKA CTOYHbIX BOJ MeTO040M OHO(DHILT paniiu

ey 3ansgarus. HayuuThbcs BeIOHpAaTh THIIOBBEIE CXEMHEBIE PEIIEHHS CHCTEM
BOIAOOTBEAEHHUS HACEIEHHBIX MECT H I'OPOHAOB, O3HAKOMHTLCS C OCHOBAMH pacyeTa CHCTEM
BOIOOTBENCHHS.

3aganue Ha 3aHATHe. (COCTaBUThH CXEMBI CHCTEMBI KaHATH3aI[HH TIOCEJIEHH S,
OITPEIEIIHTE PAaCUETHBIE PACXOIBI CTOYHEIX BOJ.

IIopsmoK HeNCTRHI:
—IIpOYHTaThk CcOOTBeTCTBYIONMe pasgensl CHulla «Kanamisampga. HapyxHele ceTH H
COOPVYKEHHY |,
—ITPOAHAIIN3UPOBATH IUIAH TTOCEIIEHH A,
—PacCMOTPETH Pa3IIMUHbIe BAPHAHTHI CXEM CETEH BOLOOTBEAESHU,
—IIpOaHAIIH3HPOBAaTh HCXOMHEIE JJaHHbBIE, BRIJAHHEIE IIPEITo/laBaTelIeM, pacueTHbIE (DOPMYIIBI,
—OIIPENENTh PACUETHRIN PACcXO/ CTOYHBIX BOJI OT ITOCEJIEHHS.

TpebGoBaHnsg K  OTYETHBIM  MaTrepHalaM. IIPeJOCTaBHUTh  CXEMBI  CHCTEMBI
BOIOOTBEAEHUS IMTOCEIEHNS, OITMCAHHE CXEMBI, PACUETHEIHN PAcXO0[ CTOYHBIX BOI OT ITOCEIIEHH A

IlepeyeHb OCHOBHOH M JONOJHHTEJILHOH JIHTEPATYPbl, HEOOXOAMMOH IA
OCBOEHHSA JUCIHILIHHDI

IlepeyeHb OCHOBHOM JINTEPATYPbI

1. Camycp, O.P. PYKOBOACTBO IO HM3VUEHHIO MJUCIOUIMHBI «BomocHaOXeHHe H
BojoorBeneHne» / O.P. Camycs, B.M. ObcsHHukoB, A.C. KongpateeB. - M. ; BbepruH
Hupexr-Menua, 2014. - Y. 1. BogocHaGxeHHe H BOLOOTBEAEHHE BRICOTHRIX 3IaHHH. - 33 C.

IlepeyeHb JOMOIHHMT €JILHOH JIMT €PATYPbI

1. Camycn, O.P. BogocHa0:keHHe H BOJOOTBeJIEHHE ¢ OCHOBaAMH TIHJpPaBIHKH . yueOHoe rocobHe /
O.P. Camyce, B.M. OBcanHukos, A.C. KoHgpatees. - M. ; bepnuH : THpext-Menua, 2014. - 128 c.

Bonpocsl K 3K3aMeHy
bas3oBbIH YPOBEHDb

Bompock! (3agaua, 3aJaHHe) A9 IIPOBEPKH YPOBHI 00YUeHHOCTH
SHATh:

1 .Buapl rorpeGineHn s BOIBI

2. Hopmel BoporioTpediieHHs

3 .Pacuet BomoroTpeOieHI s HaceIEHHBIX ITYHKTOR
4 McTouyHHK BOJIocHAOXKeHH T

5.Knaccudukaiiis cucteM BoJIo CHaOKeHH S
0.PexxriM paboTHl cHCTEM BOIOCHAOKEHIS
7.Bomo3abopHEIE COOPYKEHH

8.CHCTEMEI IOJIaYH H PaCIIpedelIeHII BOIBI

9 BHyTpeHHee BOLOCHAOKEHHE 3IaHHH
10.KauecTBO BOJIBI IIPHPOIHBIX HCTOUHHKOB
11.DYHKIIHH OYHCTHBIX COOPYKEHHH

1 2. KoaryimpogaHue

13.OTcTanBaHie BOIEI

AOKYMEHT NoanmcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneuw: LlleBGayxoea TatbaHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



2 .O4HCTKa CTOYHBIX BOI 030HHPOBAHHEM

3.CxXeMbl (PH3HKO-XHMHYECKOH OUHCTKH CTOYHBIX BOJ

4 I'mybokas ourcTKa H 00e33apakiHBaHHE CTOYHBIX BOJ

5. ¥YTiwm3ala ocaJkoB CTOUHBIX BOJ

0.CucteMbl H CcXeMbl BOAOCHAOXKeHHS. (CxemMa BOJNOCHAOXKEHHS HAaCEJIeHHOI'O IIYHKTA.
HopmarusHasg O0aza HMHKEHEPHBIX CHCTEM H OOOPYIOBAHMS, IUIAHHPOBKA M 3aCTPOHKA
HaceleHHBIX MecCT.

7.BogocHaOxeHHe ITPOMITPEAIIPHATHI, HHKEHEPHBIX CHCTEM H 000PYIOBaHHE, IINITAHHPOBKA.

8.OCHOBHBIE JaHHBIE IS IIPOEKTHPOBAHHS BOJOITPOBOAHON CETH (HOPMEI BOJOIIOTPeOIEHH,
PeKHIM BOAOIIOTPeOIEeHHS, pacX0Ibl, HATIOP).

O MCTOUYHHKH BOAOCHAOKEHHS, OIEHKAa TEXHHYECKOrO COCTOSHHS H OCTAaTOYHOIO pecypca
CTPOUTEIBHEIX 00BEKTOB H KOMMYHAIIBHOI'O O00PYI0BAHI S BOJOCHAOKEHH .
10.BogoszabopHrie COOPYKEHHMS M3  TIOA3EMHBIX  HCTOYHHKOB,  SKCIUIyaTallisd,
ITPO(HIIAKTHIECKHE OCMOTPEL H PEMOHTHI.

11.Bomo3zabopHble  COOPYKEHHS H3  ITOBEPXHOCTHBEIX  HCTOYHHKOB, SKCIUIyaTal[Hs,
NIPO(HIIAKTHIECKHE PEMOHTBHI.

12.1]lenTpoOeskHble Hacochl (YCTPOHCTBO, IIPHHIMMII PpaloThI, pabouHe XapaKTepPHCTHKH,
HOpPMAaTHBHEIE TPeOOBaHHS).

13.BogonpoBoiHEIE HACOCHBIE CTAHIMH (KIacCH()HKAI[MS, Ha3HadYeHHEe, SKCILTyaTallHsL
PEMOHTEHI).

14.HapykHast BOJOITPOBOAHAS CeTh (CXeMbl TPACCHPOBKH, 3JIIEMEHTHI, TPYOBI H apMarypa,
SKCIUTYyaTaI[Hsd, IPO(IUIaKTHYECKHE OCMOTPEI H PeMOHTHI). TpeGoBaHHSA K BOIOITPOBOIHEIM
CETSM.

I1oBBIIIECHHLIN YPOBEHD

SHATh:

1 . DwiIsTpOBaHHE BOIBI

2.00e33apaxHBaHIE BOIEI

3 . XapaxKTepHUCTHKA CTOYHBIX BOI

4. .CHucTeMbl BOIOOTBEeAeHH S

5. I'mapaBimyeKHi pacyeT BOJOOTBOMMIIHNX CETEN
0.BomoorBoasiiasa ceTh HaCEIIEHHBIX ITYHKTOB
7.BomoorBoAsIIHe CETH IMTPOMBIIIUIEHHBIX TTPEATIPHATHH

8. BomooTBoASIIIHE CETH aTMO CPEPHBIX 0CaJKOB (BOIOCTOKH )
9.000pynoBaHHE HACOCHBIX CTAHIHH

10.CocTaB H CBOHCTBa CTOUHBIX BOJ

11. TexHomormueckne cXeMbl OUHCTKH CTOYHBIX BOI
12.MexaHideckass OUMCTKa CTOYHBIX BOJI

1 3. bronoruueckass OUHCTKa CTOUYHBIX BOJI

14.Brnonoruyeckast OUHCTKA CTOYHBIX BOJ METOMOM OHO-(PIIBTPaIHH
15.0OuricTKa CTOYHBIX BOJ (PIIOT alfHeH

16.OwcTKa CTOYHBIX BOJI KOAr VIIHPOBAaHHEM

YMeTh. BIAJIETh:

1 . MeTtomel OUHCTKH H 00e33apaKHBaHH S BOJIEL.

2.PeareHTHOe X035 CTBO (Ha3HAYeHHE, JIeMEHTHI, TEXHHKA O€30ITaCHOCTH).

3.CMecHTENH, OTCTOHHHKH, OCBETIIMTENIH CO B3BEIIEHHBIM CIIOEM OCaJKa, CKOPBIE 3€PHHCTEIE

AOKYMEHT NOANUCAH :TaTOUYHOTO Pecypca CTPOHTEIhHBIX 00beKTOB
SNEKTPOHHOW NMOANMUChLIO | pecyp P
CepTudukar 12000002A633E3D113AD425FB50002000002A6 HO-KOMMYHAIbHOT'O 000PY/IOBaHH .
Bnapeneu. Lebayxoea TaTedHa AnexkcadapoBHa » OCHOBHBIC 2JICMCHTEL.

ceTel. PacromoxeHHe  KOMMYHHKAI[HH
HNencreutened: ¢ 20.08.2021 no 20.08.2022



9

OTHOCHTEIHHO (PYHAAMEHTOB 3JaHHI M JPYTHX KOMMYHHKAI[HI.

0.0mpeneneHHe  pacyeTHBIX  PacXoloB, CKOPOCTH, VKIOHBL, INYOHHA  3aJI0KEHHUS
KaHAaIM3aI[HOHHOH CETH.

7.YCTPOHCTBO KaHAIM3aIMOHHON ceTH. TpyOrl. Komomiml. TpeboBaHHS K SKCILIYAaTaI[HH,
OCMOTpPaM H PEMOHTaM.

8.JloKIeBas KaHaIIM3alHOHHAS CeTh (Ha3HAYEHHE, YCTPOHCTRO).

O llepekauka CTOUHBIX BOJI. KaHAIH3aI[HOHHEIE HACOCHEIE CT aHI[HH.

10.CocraB 3arpsa3HeHHH H METOBI OUHCTKH CTOYHBIX BOJ.

11. TexHomormyeckass cxema ropoACKHX KaHaIM3aI[HOHHBIX OYHMCTHBIX COOPYKEHHH. OIlEHKa
TEXHHYECKOTO COCTOSHHS H OCTAaTOYHOIO pecypca CTPOHTEIBHEIX OOBEKTOB CTAHIHH H
000pYIOBaHHS.

12. TpeGoBaHUA K PACIIOIOKEHHIO CTAHI[HH OYHCTKH CTOYHBIX BOJI OTHOCHTEIIBHO IOpoja H
BOJHEIX OOBEKTOB.

13. IIpHHIMIIEI pa3sMEIIEHNS H CITOCOOBI IIPOKIAMKH ITOI3EMHBLX KOMMYHIKAI[HI .

14. IlogzeMHBIe KOMMYHHKAI[HH TOpoIa

15. Cucremsl BojgocHaOkeHHI. KimaccH(pHKaIHSI, HOPMBI ITOTPeOlIeHHs, pacyeT ITOTPeOHOCTH
B BOJIE

16. CHCTEMBI TOPSYET0 BOAOCHAOKEHH S

CnMcok JIMTepaTyphl
IlepeyeHb OCHOBHOM JIMTEPATYPbI:
1. Camycp, O.P. PYKOBOACTBO II0 HM3YUYEHHIO IHCIIUIMHBI «BomocHaGXeHHe H
BosmoorBeneHne» / O.P. Camycs, B.M. OcsHHukoB, A.C. KongpareeB. - M. ; bepmaun
Hupexrt-Menua, 2014, - Y. 1. BogocHaOXeHIe H BOAOOTBEAEHHE BRICOTHBIX 3/IaHHI. - 33 C.

IlepeyeHb JOMO/IHHUT €JILHOM JIMT €PATYPLL:

1. Camycp, O.P. BomocHalxeHHe H BONOOTBEAEHHE C OCHOBAaMH TI'HIPAaBJIMKH
yueOHoe mocobue / O.P. Camych, B.M. OBcssHrankoB, A.C. KoHapareeB. - M. ; bBepmuH
Hupexrt-Menmua, 2014. - 128 c.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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MUWHUCTEPCTBO HAYKHU U BBICIIIET'O OBPAROBAHU S POCCUNUCKOU ®EJEPAITUU
OEJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJIEHOE
YUYPEXJEHUE BEICIHTEI'O OEPASOBAHU A
«CEBEPO-KABKA3CKWUU OEJEPAJILHBIA YHUBEPCUTETY
[ Iarrropckmit HHCTHTYT ((prmnan) CKOY

MeTtoan4yeckue YKa3aHHA
I10 BBITIOJIHEHHIO T1a00paTOpHEIX padoT
IT0 THCHHITIHHE « MH)KeHepHEbIe CHCTeMEBI 3aHHI H coopykeHHH (BomocHa0xeHHe H
BONOOTBEJAEHHE C OCHOBAMH THIPABIINKH)»
IS CTYAEHTOB HarpaBlneHHS IToAroToBKH 08.03.0]1 CTpOHTENBECTBO

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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e

BBEJEHHE

[enpro qucipmmHel «BogocHaGKeHHe M BOLOOTBEIEHHE ¢ OCHOBAMH TI'HIPABIHEKH
SBISETCA TIepelladya CTYIEHTaM OCHOBHBIX TEOPETHYECKHX CBEIeHHMH H3 00IacTH
ITPOEKTHPOBAHNS H pacyeTa COBPEMEHHBIX I'HIPABIINYE CKIIX CHCTEM K 3HE0OE CIIEUEHH .

BroromHeHHe malopaTopHBEIX padoT CIocoOCTBYeT Oonee ITTYOOKOMY ITOHHMAHIIO
OUCIIMIUIMHEL H IIOMOTaeT CTYAEHTY ITPHOOPecTH IPaKTHYECKHE HABBIKH TIPH palore C
HHKEHEPHBIMH CHCTEMAMH 3aHHI.

[Iepen HayamoM ITpOBeJAeHUS OILITOB CTYIEHT JTOJIKEH HApHCOBATh B paboyeill TeTpaau
CXEMY YCTaHOBKH, IIOATOTOBHTEH HEOOXOMMMEBIE TaO IMITBI A1 3allHCH ITOKa3aHH ITIPHOOPOB.

[IpomenaB HeOOXOMHMBIE H3MEPEHHS H BBIIIOIHHB TpeOyeMbIEe PAcCUeThl, CTYIEHT
IOIKEH COCTAaBHThL OTYET O paboTe, IJe IIOMEINAETCS KPATKOE OITHCAHHE YCTAHOBKH H
IIPOBEJEHUS OITBITOB, OCHOBHBIE (DOPMYIEI, Pe3yIbTaThl OIBITOB, aHAaJIH3 ITOTYYEHHBIX
PE3VIILTATOB H COOTBETCTRYIOIIIE BBIBOIEI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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JIABOPATOPHA PABOTA Nel

Pacuér BHYTpPEeHHEro BoJOoNMpPoBoJA
1.1 Ilems pabGorel. 11OHATE OCHOBHBIE CBOHCTBA KHIIKOCTH.

1.2 OcHOBHbIE CBOHCTBA KHIKOCT €H.

JKHIKOCTH MO CBOMM MeXaHH4YeCKHM CBOICTBaM pa3fe/ldioTCs Ha JBa KiIacca: Majo
CKMMaeMble (KalleJdbHbIe) H CKHMaeMble (Ta3o00pazHbie). C ITO3HIMMH (DH3HKH KarelbHasd
KHIKOCTh 3HAYHTEIILHO OTJIHYAeTCSI OT Ta3a, ¢ ITO3HIMH MEXaHHKH »XHIKOCTH pa3IH4He
MeXIy HHMH He TaK BeIHKO, H 3aKOHBI CITpaBeIJIMBBIE JIJIS KallellbHBIX JKHIKOCTEH, MOI'YT
OBITH ITPHJIOKEHBI TaKKe H K ra3aM, KOIJla HX CKHMaeMOCTHIO MOKHO ITpeHeOpeyb.

KarempHele KHIKOCTH 00ImagaroT OITpEACIICHHBIM Dﬁ'LEMDM:, I{DTDPB]IUI IMPAKTHYCCKH HC

H3MeHSeTCS ITOJ AEHCTBHEM CHIL. ['a3bl, 3aHHMasl Bce IIPENOCTaBIIEHHOE HM OO0bEM, MOIYT
3HAYNTEIBHO H3MEHSITh OOBEM, CKHMASICh H PACHIHpPSASICh ITOH JeHCTBHEM CHI. TaknMm
0o0pa3oM, KarelbHbIE KHAKOCTH JIETKO H3MEHSIOT (popMy (B OTIHYHE OT TBEPABIX TEN), HO C
TPYAOM H3MEHSIOT 00BEM, a T'a3bl JIETKO H3MEHSIOT KaK 00BeM, TaK H (POPMY.

OCHOBHOH MEeEXAaHHYECKOH XapaKTePHCTHKOH JKHJKOCTEH SBIISETCA IIIOTHOCT.
[[TOTHOCTRIO HA3BIBAIOT MACCY JKMJIKOCTH, 3aKIIOYEHHYIO B eaHHHIE oO0bema. J[ia
OJTHOPOAHOH KHIKOCTH

~ =m/V,xt/ ™,
m -Macca JKHIKOCTH B o0beMe V.
PaccMOTpHM OCHOBHEBIE (PH3HYECKHE CBOMCTBA KHKOCTH.
1.21. Corcumaemocms, WIH CBOICTBO JKHIKOCTH H3MEHSThH CBOH 00BEeM IIOL JeHCTBHEM
IABIIEHUS W XapaKrepusyerca KO3(PQHUIMEHTOM _p, OOBEMHOIO CXKaTHs, KOTOPBIN
IIPEACTaBISAeT COOOH OTHOCHTEJIbHOE H3MEHEHHE O0O0beMa, INPHXOMAIIEeCS Ha eIHHHIY
IIaBJIEHHSL, T.€.

15 1 )
—p=-"r JFLJ%,,M“fH.
3HaK «MHHYC» OOYCIOBIEH TeM, UYTO TIIOJIOKHTEIIbHOMY IIPHPAIEHHIO [HJaBIeHHT P
COOTBETCTBYET OTPHIlaTelIbHOE ITPHPaIlieHHe (T.e. YMeHbIIeHHe) o0beMa KHIKOCTH V.
Torma IIOTHOCTE B 3aBHCHMOCTH OT JaBJIeHHS P OyleT paBHa

_ Tt |

- T 1Py (1.2)

IIe _o W _ 3HAYEHH S INIOTHOCTH ITPH JaBIeHIIX Po 1 P.

BemruitHa oOparHast KO3(Q(UIMEHTY _ » MPEACTARISET cCOO0M OOBEMHBIHN MOIYIIL YIIPYTOCTH

K, KOTOpBIH paBeH

K=1'Zp=_d , H M,

IJIe a — CKOPOCTh PACIIPOCTPAHEHH BOIIH JABIECHHSI B YIIPYIOH cpefe. OHa paBHA CKOPOCTH

3ByKa B 37100l cpeme. IIpu temmeparype 20°C ckopocTh pacIipoCTpaHEHHS 3BYKAa B BO3IYXE

paBHa 330 m/c, B Bosie — 1480 w/c. J[11g KanenbHBIX KHAKOCTEH MOIYIh K yMeHBINAeTCs ¢

YBEIIHUEHHEM TeMIIEpaTyphl H BO3pacTaeT C IIOBBOIEHHEM JdaBIeHHSA. JI7I1sT BOABL OH ITPH

aTMOC(epHOM JaBIeHHH NpHOImsuTensHo pageH 2 LI10° [la. CremoBarenpHO, IIpH

YBEIIHYEHHH JaBIeHHI Ha 1 aTMocdepy 00beM BoAbl YMeHbIIHTECS Beero Ha 1/ 20000 yacTs.
Kak cnenyer u3 gpopmynsl (1.2) mpH MOBHIIIEHHH JaBIeHHS BOALI, HampuMep g0 400

aTM, €€ INIOTHOCTH ITOBBIIIAETCS JIHIIB Ha 2%. I103TOMY B OONBIIIMHCTBE CIIyYaeB KallelbHEIE

OOKYMEHT MoannuCAH IIPHHHMATD HX ITIOTHOCTDL HE 3aBHCHMOH OT

SNEKTPOHHOW NOAMUCHIO
Ceptudumkar. 12000002A633E3D113AD425FB50002000002A6 _

Bnapeneu: lLleBGayxoea TatbAHa AnekcaHapoBeHa ~PH3YyC1CA KGB(bd)I]l[HEHTGM —1 OOBEMHOTO
PESAHEC (E AdHHOM HHTCPBAJIC TEhﬂ'[EpaT}fp)

Nencreurened: ¢ 20.08.2021 no 20.08.2022
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H3MeHeHHe 00beMa ITPH H3MeHeHHH Temiieparypsl Ha 1 Y C, T.e.

L5 1
_T= - -T . 1/°C.
0 _Z:_\'
Torma rmiIoTHOCTE
r 2 |
- T WG T Ly ()

IJIe _ oW _ 3HAYEeHHS IUIOTHOCTH ITpH TemIleparypax Tp 1 1. 3aBHCHMOCTS TUIOTHOCTH BOJIBI

OT TeMIlepaTypel IIOKazaHa B TaOmuie 1.3. 19 cpaBHeEHHS IUIOTHOCTH ITPOCTEHIIIETO

IIpeJlCTaBHTENA Kitacca IIuKoneil — strineH Kot (TOCT 19710 — 83) mpu 20°C pasHa 1112
3

KI/ M.

Tabmmia 1.21.

Temmepatypa, | 4 10 (20 (30 [40 [50 |60 {70 |80 |90 |10 |15 |20 |25 |300
oc 0 |0 0 0
[[ITOTHOCTE 1000 {99 [99 |99 |99 [98 |98 (97 [97 |96 |96 [91 |86 |79 |710
BOIBL, KT/M’ 9 |18 |6 (2 [8 |2 |8 [2 |5 |0 |7 |9 |0

CepTtudmkar:
Bnapeneu:

Nencreutened: ¢ 20.08.2021 no 20.08.2022

Crnocobrocmys acrioOKocnieil. MeHsams  HIONHOCHIb npil UsMEHEHLI TMeEMRepPaniypol
HIHPOKO HCHOTAL3IVENICAH o co30anA echnechnGeHH oIl HUPKVIAYHLI € KONUVTAX, OO e/IbHbBLX
cucmemax i m.o.

Onpedenum HACKOTLKO YEeIuuumces obveMm MHCUOKOCHIL NPl ee Hazpeee Oml
memnepamypsl ti 0o memnepamypul t2. Ilpu Haepese macca ocuoxkocmu ocmiaenics
NOCMOAHHOLL, M.e. My = My WU

1l th — EIEVIE- ”-4)
Ho obvem orcuoxocmu yeenuuunca u cman paeivim Vo = Va + UV. Iloocmaenaa smo
gvipadicerile € ypaerernue (1.4) nonyuaem, umo obvem HCLOKOCINL YECLNIUICA HA GeNUYLIHY

Pi_
_V=V[| o R .

PacimupeHne JKHIAKOCTH JOMKHO VYHTHEIBATHCA IIPH ITPOEKTHPOBAHHH  OTOIUTEIHHOH
CHCTEMEI. BO BcCeX cHCTeMaxX, B KOTOPBIX BO3MOXKEH HarpeB KHIKOCTH, HeOOXOIHMO
IIPEAYCMOTPETh YCTAHOBKY €MKOCTH, B KOTOPVIO IIPH HAarpeBe ITOCTYIIAET PaCIIHPSIOIIASICS
YacTh KHIKOCTH. 3TO MOKeT OBITh HIIH PacIIHPHTEIbHBIN 0aK, COeJHHEHHBIN ¢ aTMOc(]epoH
H YCTaHABIIMBAacMBbIH B HAHMBBICIIIEH TOYKE OTOIHTEIHFHON CHCTEMBI, HJIM 3aKPBITHIH OalIoH,
H30THPOBAHHBIH OT aTMOC(EpPHI, ITOIOCTh KOTOPOro pazjelieHa MeMOpaHOH Ha BO3AYIIHYEO
IIOJIOCTh H IIOJIOCTH JJISI PaCIIHPSIOIIEHCS KHAKOCTH. OH YCTAHABJIMBAET CS, KaK IIPaBHIIO, B
BO3BPAarHOM TPYOOIIPOBOAE B JIFOOOM JOCTYIIHOM /IS MOHTaka M SKCIUIyaTal[HH MECTE.
3aMKHYTOMY OaJUIOHY ITOCIETHEE BPEMS OTAACTCS IIPEATIOUTEHHE, T.K. OH HMEET CIIEHVIOIIHE
ITPEUMYIIECTBRA 110 CPABHEHHIO C OTKPBITHIM PACIIIHPHT EIIEHBEIM OaKOM:

—B cHcTeMaxX ¢ 3aKkpRITBIM OalIOHOM OTCYTICTBYET HCIIApEHHE M IIO3TOMY OHH He

TpeOYIOT ITOMITHTKH BOJEIL,
—OTCYTCTBHE KOPPO3HH H 3aCOIEHHS TPYOOIIPOBOIOB H3-3a OTIIOKEHH I COIEH B BOJE,

(1.5)

—B TakMe CcHCTEeMBI MOXKeT JOOaBISATBCS JKHIKOCTH IMPOTHE  3aMCP3aHIA H
ElHTIIKGppGBHf]HBIE nobaBkH. B cHCTeMBI c PacpHTCJIIBHBIM OakoM H3-3a
OOKYMEHT ﬂDﬂﬂHCAH. 0aBKH H3-3a BO3MOKHOI'O BPCIHOI'O BJIMAHHA

SNEKTPOHHOW NOAMKCBIO
12000002A633E3D113AD425FB50002000002A6

llle6ayxoea TarenAHa AnekcaHaposHa

MBI C PACHIMPHTEILHBIM OakoM TpeOyroT
. TEMIIEPATYP.

[aBIIHBAaTh B HAHBBICIIIEH TOUKE CHCTEMLBI, HTO
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TpEﬁ}”ET JOITOITHHTCIIbHBIX 3aTPaT Ha €I'0 YCTAdHOBKY.

1.3. PaccMOTpHM pasimyHble BAPHAHTEL ITOAKITIOUYEHH ST PACIIIHPHUTEILHBIX 3JIEMEHTOB.

Bapuanm 1
B cucreMy orormreHus 3amm 350 mrpos Boxsl mpH 10°C. Ha cKOIBKO YBEIMUHTCS

00BeM?

KHIKOCTH Tocie ee HarpeBa fo 90 °C u pacimpHTelIbHBIT 6auoK, KAKOro o0beMa CIEXYET
BEIOPATh,
YTOOBI KOMIIEHCHPOBATh TEMIIEPATYPHOE PACIIMPEHHE TAKOTO 00heMa KHIKOCTH?

[Tomp3ysace Tabmutieit 1.3 u ypaBHeHHeM (1.5) momydyaeM, 4TO 0OBbeM BOJBI, HAXOISIIEHCS B
cucTeMe yBemmuuTcss Ha _ V=V, (Z;/ C2— 1)= 350 (999/965 — 1) = 12.3 mutpa.
T.e. B OTOIMUTENBHOH CHCTEME CIENVET IPEIYCMOTPETH PACIIHPHUTEILHEIT 0a40K 0OBEMOM HE
MEHEe YKa3aHHOIO.

BapuaHm 2

OnpegemM  0o0beM  MeMOpaHHOIO Oa/UIOHA, KOTOPBIH CJIeAyeT VYCTAaHOBHUTHL B
OTOIMMTEJIFHYIO cHcTeMy. Ilycte B OamnoHe oOpreMoM Vs Iepell YCTaHOBKOH B CHCTEMY
IaBJIEHHE PaBHO Pp, IPH 3TOM ITPAKTHYECKH BECH
o0beM OajuloHa 3aHAT Bo3ayxoM (puc. 1.1 a). B
pe3yIkTaTe
TEMIIEPATYPHOI'O PaCIMPEHNI BOAA IIOCTYIIAET B

OalUIoH H 3aHMMaeT o0beM _ V' ., CKHMasd
BO3AVX OO0 oObeMma Vi ¢ maeneHHeM Py IIporecc
CXKaTHsd Bo3AyXa B OalUIOHE COIPOBOKIACTCS
BEIJEIIEHHEM  TEIUIa, KOTOPOE IepeaacT CcA
OKpYXKaroleH cpefe. 1Ipn sToM HaOMmOmaeTCs JIHIIb

e Fa

HE3HAUHTEIIPHOE VBEJIHYEHHE TEMIIEpaTyphsl BO3AyXa B
OaimoHe. IloaToMy Ipolecc cxkKaTHg BO3AyXa B OallIOHE
MOYKHO CUHTATh H30TEPMHYE CKIM.

a) 6)

Puc. 1.1. K omnpeneneHniwo odseMa
MeMOpaHHOro OaIoHa

3artHIeM

1.3.1 OnpepemiM oObEM IJIS CHCTEMBI OTOIUIEHHS . AHAIH3HPVYIOT IIOIYUEHHEIE
PE3VIIbTATEL H JAEIAIOT BBRIBOJ, IS YErO YCTAHARINBAETCS PACIIHMPHTEIBHEIH 0aK B CHCTEMAaX
OTOIUIEHHY.

1.3.2 OrmpenermriM 00beM MeMOPaHHOT'0O OalljiIoHa B OTOIHTEIIbHOH YVCT aHOBKE.

Tabmma 1.2 — PesyipTaTel pacuyeToB 3aHOCHM B TaOIHI[EI

Homep v, -V
H3MEPEHHS
|
2
CpenmHue
OOKYMEHT NOAONMUCAH

SNEKTPOHHOW NOANUCHIO

Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6
Bnapenew: lebayxosa Tatbana AnexcanaposHa 'Oro IpoIiecca CKATH.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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P.FL'
VePs= Ve Pt Ve =V, ——.
PL‘I
Hotakkak Vie=V; - _V Torma
AV
Vo= |_Fs (1.6)
P

K

M3 sToi popmysl ciexyer, yTo ecim 1- Ps /Py _ 0 wii Pg /P« _ 0, 4TO paBHOLIEHHO Ps _| 0
nm P, — — , To 00peM MeMOpaHHOIo OartoHa OyIeT MHHHMMAJIBPHBIM H PaBHBIM _ I, T.€.
00BEMY paCIIMPEHHON KHIKOCTH.

IlepBOHauaIbHOE JaBIIEHHE B OalIOHe Ps BCerjia OONBIIE eHHIIIEI.
B pesynbrare pacimpeHHsI KHIAKOCTH JaBIeHHE Py YBEIIMUHBACTCS, HO OHO He JOIKHO OBITh
OOIBIe MAaKCHMAJIbHOIO JOITYCTHMOIO JAaBIIEHHS, KOTOPOe MOXKET BBIAepKarh OalUIOH M3
YCIIOBHSL €r0 IIPOYHOCTH. YBEIHMYEHHE JOITYCTHMOI'O HaBJIIeHHEe B OalllIOHE JOCTHIAETCH
YBEIIHYEHHEM TOIIINMMHBI €0 CTEHOK, H 3HAYMT YBEIIMYEHHEM €ro Beca. [ TOoro, 4roObl
TapaHTHPOBAHO HE IMPEBLICHTE JaBIEHIE Py, YCTaHABIMBAIOT ITPeAOXpaHHTEIILHEIH KiIallaH Ha
OammoH. Taxkum oOpasoMm, pgasieHHe P, — B5TO JaBIeHHe Ha KOTOPOE€ HACTPOEH
IIPENOXPAaHUTEIBHEIN KiarnaH, YToOsl oOecIieunTh Oe3aBapHIHYIO0 padory OaljioHa H OHO
HMEET KOHEUHVIO BeNIMYHHY. [IoaToMy 00beM MeMOpaHHOr0 Oaju1oHa Beerga Oomnblie oObeMa
PAaCIIHPEHHON KIIKOCTH.

B kxayecTBe CpaBHEHHSI PACCMOTPHM TYKE CHCTEMY OTOIUIEHHS, YTO M B BapHaHTe 1,
T.€. CHCTEMY, B KoTopyro 3ammmH 350 murpoB Boxasl IpH 10°C. CraexyeT oIlpeLelHTh 0ObEM
MeMOpaHHOro OajUioHa, 4YToOBl KOMIIEHCHPOBAaTh TEMIIEPATYPHOE paclmpeHHe oO0beMa
KHIKOCTH Tocie ee Harpepa fo 90 ’C. HauanpHoe maBieHHe B GalIoHe Ps paBHO 2.5 aTM
(abcomoTHOe = aTMoc(hepMHOe + H30BITOYHOE), JaBIeHHEe HACTPOHKH MpedoXpPaHHTEIbHOIO
KnaraHa Py = 3.5 arM (a0c OImOTHOE = aTMO c(pepMHOe + H30BITOYHOE).

M3 paHee pacCMOTPEHHOI'0 BapHaHTa OOBEM PACIIHPEHHOH KHIAKOCTH pPaBeH _ J =
12.3 1. U3 ypaBHeHH (1.6) rmomydaem, 4yTo o0beM MeMOpaHHOro 0aJUIOHa paBeH

AV

Ve= _ P =123/[1-(25/3/5)]=43.1 1.
P,
T.e. B OTOIMHTEIBLHOH CHCTEME CIEAYET IIPEAYCMOTPETh MeMOpPaHHBIH OaluIOH 0OBEMOM ITOUYTH
B 3.5 pa3za OombIMM 00beMa pPaCIIHpPHTENBHOrO Oaka. B IIPOTHBHOM CIIyYae OTOIHTEIIbHAs

CHCTeMa MOXKET OBITH Pa30pBdaHa CHIIAMH TEMIICPATYPHOI'O PACIHIHPEHIA AITKOCTH.

,HEJIHI'DT BBEIBOO O COOTBCTCTBHH H&I‘I)EEHEMGﬁ TEMIICPATVYPEL H 00BbeMa KHIKOCTH.

BbleoObi

A. O0peM pacHMpPHTEILPHOrO 0aka HIH 3aMKHYTOro MeMOpaHHOro OalioHa JOIKEH
OBITH OONbINEe O0OBEMA PACIIMPEHHOH BOABI ITPH MAaKCHMAIIbHOH TEMIIEPATYPE OTOITHTEIILHOH
CHCTEMEL.

b. Bemnmunna o6GpeMa pacHMpHTEIFHONO Oaka 3aBHCHT OT JHAalla3oHa H3MEHEHHSA
TEMIIEPATYPhI HAI PEBA KU JIKOCTH.

B. BemmunmHa o0peMa 3aMKHYTOrO MeMOpaHHOro OaiUioOHa 3aBHCHT OT JHaria3zoHa
H3MeHEeHHS TeMIIepaTyphl HarpeBa *KHAKOCTH H COOTHOINEHHS AaBlIeHHH Pg /Ps.

NOKYMEHT NoanncAH
3MNEKTPOHHOW NOANMUCKIO A PABOTA Ne2

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: eBayxoea Tateaua AnerkcaHapoBHa CHADIKEHH AL OI[pE,[[E.]IEHHE JAHAMCETPpa

HOH CeTH.
Aencreutenen: ¢ 20.08.2021;no 20.08.2022 HMeHTalIFHEIM ITYTEM OCHOBHBIE CBOHCTBa
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KHIKOCTH.
1.2 OCHOBHEIE TEOPETHYECKHE CBEIeHH .

COIMPOTHBIIEHHE PAaCTSDKEHHIO GHYMPU KANEbHbIX JHCUOKOCHell NO MONeKVISpHOLl
meopuiu mocem bvims s3HauumenvHoim 0o 10000 amm. Oonaxo nwbvie oaxce mexHuueckl
yucnivle HCUOKOCHIL COOepHCan 636euleHHble Mmeepovle 4acmulbl U NY3blPpbKU 24308 U He
EbIOePHCUEAIONT 0AXMCe He3HauunenbHblX Hanpaxceuuil pacmaxcenus. Hanpimep, mpebvemcs
HOOHSAMb HCLUOKOCIND 13 CKEANCUHBL ¢ OONbULOLL 2n1yOUHbl. B smom cayuae noo oeiicmeéuem eeca
HCUOKOCINLL, HAX00AUeiics 6 NOOHUMAaUjeMcs mpyoonpoeooe, HCUOKOCHIb Pas3puléaemcs ¢
obpazoeaniiem 2azoevix nonocmeil. Ilosmomy cuumaemcs, 4mo HaAnpaXCeHue PachnsidceHls 6
KQANenbH bIX HCUOKOCHISX HEeBO3MOMNCH bl.

Bssxocms 10 Ha3BIBaeTCS CBOMCTBO JKHAKOCTEH OKa3bIBaTh COIPOTHRBIICHHE CIBHIY.
OHa MpOoSBIISIETCS B BHEe BHYTPeHHETO TPeHHS ITPH OTHOCHTEIIBHOM ITepeMeIleHHH CMeKHBIX
YACTHI]

ocuorocmil. Taxum Gﬁpﬂ?{lﬂh GAZKOCIND Xdpdrmepiizyent crhnlerledb meryuecniid HCUOKOCTI

1L NOOGUIICHOCING ee uacmiil. Baskocms ecmb ceoiicmeo, npomueononoxicroe mexviyecmil.
bonee esg3xK1le

HCUOKOCIILL (&EIH;EPHHJ CMA30YHbBIE MACA U dp} AGNAIONICA MeHee NMeKyUliMLL U Hﬂﬂﬁﬂpﬂﬂi.

KacarermpHOe HampsDKeHHe _ - STO KacaTelbHas COCTaBISIOINAS HaITpsDKeHHSL
JIeHCTBYIOIIETO Ha JKHIKOCTh. B TO BpeMd Kak, JaBlIeHHe — 5TO HOPMaJIbHOe K ILIOMIagH
HaIpsDKeHHe. KacarenpbHoe HalpsKeHHe B JKHIKOCTH, KaK pe3ylIbIaTl ee BSI3KOCTH, 3aBHCHT OT

POdd H XdPdKTCPpa TCUCHHA H H3MCHACTCA ITPAMO ITPOITOPITHOHAJIEHO IIOIICPEYHOMY I'PaJHCHTY

dv
CKOPOCTH d_y H PaBHO

o
_ =L dy’H/M

e — - Ko3(p(pHIIHEHT AHHAMHYEeCKOH HIIH aOCOTIOTHOH BSI3KOCTH. IlomepedyHbNi IpaJHeHT

duv
CKOPOCTH d_y orpefiessieT coO0H H3MEHEHHE CKOPOCTH, IIPHXONSINEEC Ha eIHHHIY JJIHHEL B

HalTpaBJIICHHH Yy, T.C. IICPIICHIAHKYIIAPHO HAIIPABJIICHIIO TCUCHIA KIJIKOCTH H, CIICTOBATCIIBHO,
XdPaKTCPH3YET HHICHCHBHOCTE CABHI'A CJIOCB KHIAKOCTH B IIAaHHOH TOYKE.

KoadduimpieHT nuHaMIdecKkoil BS3KOCTH B cHcTeMe CH mMeeT pasMepHocThs [la_¢ niom
HZ ¢/™?, namn kri{m—¢). IHIupoko ucnons3yeTcd pasMepHOCTD nyaz, TIPH 5ToM | 1myas = 1 guH c/

cM’ = 0.1 Malc .
Hapagy c¢ guHaMHyecKHM KO3(Q(HIMEHTOM BI3KOCTH _ IIPHMEHSIOT eIlle Tak
Ha3bIBaeMBbIil KHHeEMaTHYe CKHH KO3(D(HIIHEHT BI3KOCTH
=" _, ™M Jeex. (1.7)

B xadecTBe eIHHHIIBI H3MePEHH I KHHEMaTHUe CKOro KO3((HIMEHTA BSI3KOCTH YIIOTPeOIsIeT s
taxxke Cmoxc = 1 em® / cex = 100 cCmoxea = 100 cCT.
BS3KOCTE KarelbHBIX KHAKOCTEH IMTPH YBETHYEHHH TeMIIepaTyphl YMEHBIAETCA, a
BSI3KOCTH I'a30B BO3pacTaeT. Boga mpHHaIJIe KHT K HaHMeHee BI3KHM JKHIAKOCTSIM. JIHIIE
HEMHOTHE H3 ITpaKTHYe CKH HCITOIb3YEMBIX KHAKOCTEH (3(HP, CITHPT) HMeIOT MEHBIIYIO
BSI3KOCTH, YeM BOJIA.

B tabmmie 1.4 rmokazaHbl 3HaYEHI S BI3KOCTH BOIBI OT TEMIIEPATYPHI.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCKIO

Ceptuthukar:
Bnageneu;

Newcreutened: ¢ 20.08.2021 no 20.08.2022

12000002A633E3D113AD425FB50002000002A6 50 |60 |70 |80 |90 | 100 [120 | 150
lLleBayxoea TateAHa AnekcaHapoBHa
551 (470 [ 407 | 357 | 317 | 284 | 232 | 184
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KI/(M_c)

8 7 4

L 10° M /eex | 1.52 | 1.31]1.01 [0.81|0.66|0.56|0.48 [ 042|037 |0.33]0.3 |0.25

0.2

Puc.

CepTtudmkar:
Bnapeneu:

Heicts

[IpHHSATO CUHUTATE, UTO

HOPMAJIBHEIE crnanoapmHuble yeaoa6us 3T0; JaBlleHHe = 1 atM 1 TeMiteparypa = 20°C

HOPMAIIBHBIE (usuueckite yeanoeus 3T0; faBlleHHe = | atM 1 Temreparypa = 0°C.
Torna and CTAHAAPTHBIX YCIOBUIA AMHAMUYECKAsS BSI3KOCTh, BOAbl paBHa 1_10°Tlac,
sTIIeHTTHKOIL — (0.0198 T 107 ITa” ¢, a kuHeMarHdeckas BI3KocTh oAbl 1.01010° m%/c = 1
MmZ/c = 1 ¢Cr. [IpH 3THX YCIOBHSX STIIEH ITIHKONb HMeeT KHHEMATHUECKYHO Bs3KocTh 0.018
_ 10°M*/c=0.018 cCr.

BSBKOCTh KHAKOCTEH TakKXKe 3aBHCHT OT JaBICHHS, OJHAKO 3Ta 3aBHCHMOCTH
CYVIECTBEHHO IIPOSBIISIETCS JIMINL IIPH OTHOCHTENBHO OONBIIMX H3MEHEHHSX JaBIICHHSL
TTOpsIKa HeCKOIBKHX COTeH aTMocdep.

MoneKkyisl KHIAKOCTH, PAaCIOIOKEHHEIE VYV IIOBEPXHOCTH KOHTAaKTa C JPYroH
KHIKOCTBIO, Ta30M WIH TBEPHALIM TEIOM, HAXOASICS B VCIOBHSX, OTJIHYHEIX OT YCIIOBHH
MOJIEKYII, HaXOMSIIHXCS BHYTPH 00beMa. BHYTpH o0beMa KHIKOCTH MOIEKYIIBI OKPYKEHBI CO
BCEX CTOPOH TaKHMH K€ MOJIEKYIaMH, BOIIM3H IIOBEPXHOCTH — IIMINL C OZHOH CTOPOHBL,
IIO3TOMY SHEPTHS MOBEPXHOCTHRIX MOJIEKYII OT/IMYAETCSA OT HHEPIHH MOIEKYII, HaXOSIIHXCS
B 00beMe JKHMJIKOCTH, Ha HEKOTOPVIO BEIHYHHY, CHIIBI +OBePXHOCHIHO20 HAMSANCEHUS,
CTpeMsIIeHcs MPHAaTh 00beMy KHIAKOCTH CpepH-4eCKYI0 (D)OPMY H BBI3BIBAIOIIEH HEKOTOPOE
IOIIOIHUTEIIbHOE JABIIEHHE B KHAKOCTH. OXHAKO 3TO JABIIEHHE 3aMETHO CKa3bIBAETCS JIMIIb
Ha MaJIbIX pazMepax H JI9 cpepHyeCcKIX 00beMOB (Kareb).

BmmsHue CIi1 IOBEPXHOCTHOIO HATSDKEHHS ITPHXOAHTCS VUHMTBIBAThE IIpH pabore ¢
KHIKOCTHBIMH ITpHOOpaMH IJI1 H3MEPEHHS JaBISHHS, IIPH HCTEUEHHH KHIAKOCTH H3 MallbIX
OTBEPCTHI/ ITpH (PHILT paliii/ o0pa30BaHHH Kallelb H B IPYTHX CIy4asx, KOIJia IPOYHE CHIIBL,

JEeHCTBYIONIHE Ha JKHIKOCTh (Bec, JaABIeHHEe) Malbl. J[eHCTBHTEIBHO B TPyOKaxX MalIOrO
AIHaMETpa BO3HHKAeT JOIOJHHTEILHOE [JaBlIeHHe, OOYCIOBIEHHOE ITOBEPXHOCTHBIM
HaTSDKEHHEM, KOTOPOE BBISBIBAET IIOABEM HIH OIIYCKAHHE KHIKOCTH B HEH OTHOCHTEJIBHO
HOpMalTbHOIO YpoBHA. Bpicora mnomgbema (puHc. 1.2) cMauHBaromieH JKHIKOCTBIO HIIH
OITyCKaHHE HeCMaYHBAIOIIEH KHIKOCTH B TPYOKe JHAMETPOM d ONpPeJIeIITIOT 10 (popMyTie
h=k4d,
) g

I7ie KO3 PHIIHEHT kK HMeeT cleAyIomee 3HaueHHe: A3 BoAsl + 30 MM~ U1 pTyTH — 10.1 nvve,

DOTO 3HAYMT, YTO IIPH 3aMepe JaBJIEHHS C IIOMOIIBIO TPYOOUKH AHAMETPOM 1 MM, MBI Oyaem
MEPHTH

napieHHe Ha 30 v H->O Oomplllie 4yeM OHO ecTh Ha
caMoM Jene, Mg pryrdH Ha 10 MM Hg MeHbIne
IaBIIeHHe, YeM OHO ecTh Ha caMOM Jielle H3-3a
TOrO, KHAKOCThP B TPYyOOUKaX IIOMHSUIACH IUIH
OITYCTHJIACh H3-3a CHII ITIOBEPXHOCTHOI'O
HaTsoKeHHS. [JoaToMy ITpH H3MEpPEHH X

'

ITOBEPXHOCTHOI'O

™Y :"‘:"fh..i"‘h."l"l'.l"'l."l'n' AW HAMRTE AT ™ TITTFmAR rASAadmamm

HaTTKeHHS OIS

CIIEOYCT ITPHMCHATD prﬁI{H OOIBIIIOTO AHAMETP4, KOI'Td CHIIbI ITOBCPXHOCTHOI'O HATKCHIA

AJOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lWebzyxosa TatbaHa AnexkcaHapoBHa

.TEpHB}"fOH.[Hﬁ CITOCOOHOCTBD Cpcabl HJIOL TClIa
CPTHH, IcpeaaBacMocC ITPpH TCITIIOBOM

tervia. B cucreme CH Terumora H3Mepsercs B
uteneHd: ¢ 20.08.2021 no 20.08.2022
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oxcoynsax. OTHAKO OHAa MOXKET HM3MEPATBCI H B kanopusax. OHH CBS3aHBI CIIEAYIOIIHM
cOOTHOIeHHEM 1 xan = 4.1868 /[w.

Voenvnans mennoemrxocms UHCIEHHO paBHA KOIHYECTBY TeIUIa, KOTOPOe
HeOOXOIMMO COOOINUTD TEMY eMHHHYHOI MAcChl IS ITOBBIIIEHH I €0 TEMITEPATYPHL oT (°C 10
(t + 1)’C. KommdecTBO TeIma, IIOIyYEHHOE TEIOM MACCHL m IIPH YBENHYEHHH ETO

TEMICPATYPLL HA _ { PaBHO
¢_] ml _ 1, Lo

Y,
(1.8)
I7I€ ¢ —yIeIbHas TEIUIOEMKOCTD.

TermoeMKOCTh  3aBHCHT OT YCIOBHH HarpeBaHMSA.  TeIUIOeMKOCTh  ITpH
H300apHYe CKOM ITpollecce (HarpeBaHHe IIPOHCXOMHT IIPH ITOCTOSHHOM JaBISHHH ) Ha3bIBACTCA
TETUIOEMKOCTBIO TIPH ITOCTOSSHHOM JIaBIEHHH — Cp. 1EIUIOEMKOCTH IIPH H30XOPHYECKOM
nporecce (HarpeBaHHe OCYIIECTBIIIETCS IIPH  ITOCTOSHHOM  0OBbeMe) HazbIBaeTCH
TEIUIOEMKOCTBIO IIPH ITOCTOSIHHOM O0BEME — ¢,. Beerna ¢, > c¢,. 14 BEIecTB B TBEPAOM HIH
KUIKOM COCTOSAHHH Cp U ¢, OTIIMYAIOTCSA HE3HAYHUTENBHO. [103TOMY B JaIbHEHIIEM YAEIIBHYIO
TEITJIOEMKOCTE OyzieM 0003Hayarh Kax c.

E TUHIIIBI H3MepeHHUS VIAETbHONH TEIUIOEMKOCTH: Jc/(ke O epad K) W kxai/(ke — epad K).
B mHTepBaie or 0°C mo 100°C VAEIbHAS TEINIOEMKOCTh BOJABI MAIO H3MEHSIOTCS H €€ MOXKHO
NIpHHATH paBHOH 1 kkan/(kr Ll rpax K). CyInecTBeHHOE YBeIIHYEHHE YAEIbHOH TellII0eMKOCTH
BOJIBI IIPOMCXOIHT TIPH TeMIteparype 6omee 200°C.

Ilepexom AKHMIKOCTH B Tra3000pa3sHOE COCTOSHIE, IIPOHMCXOAMIINEE C €€
ITIOBEPXHOCTH, HA3BIBACTCSH ucnaperuem. OOPATHBIN IePEXO] HAaA3BIBACTCS KOHOeHcaijiell.
Hcenapsiemocms CBOHCTBEHHA BCEM KallelIbHBIM  JKHIKOCTSM, OIHAKO HHTEHCHBHOCTH
HCIIApEHH S HEOMUHAKOBA V PasIHMYHBIX KIJIKOCTEH M 3aBHCHT OT YCIOBHIL, B KOTOPBIX OHH
HaXOIAT CSL

HcrapeHHe, IMPOHCXOMSIIEE HE TOIMBKO Ha IMOBEPXHOCTH, HO M BHYTPH KHJIKOCTH,
HasbIBACTCA kuneruem. KHUIIEHHE TIPOHMCXONUT BCErJla IIPH ITOCTOSHHON (I JaHHOTO
BHEIIHETO
IaBIEHHS) TeMIleparype, KOTOpas Ha3bIBaeTCSI TeMIlepaTypoH KHIleHHS. HcrmapeHne
KHIKOCTH B
OTKPEITOM COCVYIIE MOKET ITPOLOIKATE CS 1O ITOJIHOIO MCYE3HOBEHUS KHIAKOCTH. B 3aKpRITOM
COCYJIe HCIapeHHe KUJIKOCTH ITPOMOIKAETCS IO YCTAHOBIIEHHS PaBHOBECHS MEKIY MacCOH
BEIIECTBA, HAXOMSIIETOCSI B KHIKOM COCTOSHHH H MacCOH rapa. [Ipu 3TroM paBHOBE CHH OYIyT
HaOIIOaThCS IIPOLECCHI HCITAaPEHHUA H KOHJIEHCAIIMH, KOMIIEHCHPYIOIIHE IPYT APYyra. JTO TakK
Ha3bIBAEMOE JIHHAMHYECKOE paBHOBecHE. Ilap, HaXOMsIMIICA B JHHAMHYECKOM PaBHOBECHH
CO CBOEH KHJIKOCTBIO, HAZBIBAETCS HACbIUJeHHBIM.

C MOBBIIIIEHHEM TEMIIEPATYPEI YBEIMMUYHBAIOTCS JABJIEHHE H INIOTHOCTH HACBIIIEHHOI'O
Imapa, a IUIOTHOCTh JKHIKOCTH VYMEHbBINAeTCcsa. Tak OyIeT TIIPOMOIXKarhCsd IO TaKOH
TEMIIEPATYPEI, ITPH KOTOPOH TUIOTHOCTH HMX CTAaHYT PaBHLEIMH JPYT Apyry. IIpH sToM mpomager
TpaHHIA MEXKIY HITMH.

OIHMM H3 IIOKazaTeliel, XapaKTEepPH3YIOIMHM HCIIapsSeMOCTh KHIKOCTH SBIISIETCS
TeMIlepaTypa €€ KHIIeHHS IIpH HOPMAaJIbHOM arMOC(epPHOM JaBIEHHH: 4YeM BBIIIE
TemMIleparypa KHIIEHH A, TEM MEHBIIE HCIIaPAEMOCTh KHIKOCTH.

B ruapaemmdecknx cHcTeMaxX paboTra Hacoca IIPH HOPMAJIbHOM aTrMOC(EpPHOM
HABIIEHHHM SBIIETCS ML YacTHRIM ciayyaeM. OOBMHO IIPHUXOAWUTCS HMETh JENIO C

NOKYMEHT NOAnNUCAH 5 ITPH pa3/OIYHBIX TCMIICPATYpax H JaBICHHAX.
SNEKTPOHHOW MOANWCHIO ‘ApsSAeMOCTH SBIISeTCS JaBlIeHHe (YIIPYTOCTh)

Ceptudvkat: 12000002A633E3D113AD425FB50002000002A6 |
Bnapeneu: LleBayxoea TatbAHa AnekcaHapoBHa o1 OT TeMIIEPaT yPbl. ’HHBHEHHE’ 1IpH KOTOPOM
Type JKHIKOCTH, Ha3bIBACTCH OaesieHiem
Neicreutened; c 20.08.2021 no 20.08.2022 SBIIIEHHBIX IIAPOB ITPH l[ElHHGfI TEeMIICPATVPC,
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TeM OonbIlle HCHapSIeMOcTh JKHAKOCTH. C yBeIHUYeHHEM TeMIlepaTyphl JaBlIeHHe P,
yBelIHuUHBaeTcsI. B Talmmaie 1.5 mpHBeleHBI 3HAUYeHHS JaBJIeHHS HACHIIIEHHOrO ITapa s
BOJIBI OT TeMIIEPaTY]HI.

Tabmmia 1.5 (Boma)

Temreparypa, | O 10 |20 |30 (40 |30 60 |70 |80 |90 100 | 120 | 150
0
C

Py, 107 atm 6.2 125238 432 752|126 | 203 | 318 | 483 | 715 | 103 | 202 | 4850

0 0
P, 10°Tla 6.08 [ 123 1234|424 | 73.8 | 123. | 199 (312 | 474 | 701 | 101 | 198 | 4758
6 0 2

ﬂﬂBHEHHE HACBIIIEHHBIX IIAPOB 3dBHCHT HE TOJIbBKO OT QJIIBIII{D-I’{HMIIIEGIGIX CBOHCTB
AHAKOCTH, HO H OT COOTHOIICHILA 00BEMOB JKHIKOH H TﬂBG-HﬂpﬂEﬂﬁ (1)&3 I[EIBHEHIIE
HACBIIIICHHBIX IIAPOB BO3PACTACT C YBCIIHUYCHHCM YaCTH GﬁBEMﬂ: 3aHSTOrO Ira30BOH (bEIBGfI

1.4. IloHATHe HAaCBHIII[EHHOI'O IIapa HIOML VIIPYIOCTH IIApOB O4YCHb B4AXHO [JJI OIICHKI
KaBHTAL[HOHHBIX CBOHCTB HaCOCOB.

Pacmeopumocmv 2azoe e scuoxocmsax TIPOHCXOMHT IIPH BCEX VYCIOBHSIX, HO
KOIIHYECTBO PACTBOPEHHOIO rasa B eAHHHIlE O0beMa XHAKOCTH Pas3iIHYHO IS Pa3sHBIX
KHIKOCTEH H HM3MEHSETCS C VYBEIHYEHHEM JMHaBIeHHSI. BoO BCeX KHIAKOCTSIX HMEETCH
PaCTBOPEHHBIN r'a3. ETO OTHOCHTEILHEIH 00beM, PACTBOPEHHBIN B KHIKOCTH O ITOTHOIO €€
HACBIIIEHH S, MOKHO CUHT aTh
ITPSIMO ITPOIIOPIIHOHAJIbHEIM JTABIEHHIO, T.€.

V/Va =k (PBKPJ’)-.-
rjae V-— o0BEM PaCTBOPEHHOIO r'a3a B 00beMe KHIKOCTH Vo TIPH HOPMAJIBHBIX CTAHIAPTHEIX
yCIIOBHSIX (MaBineHHe = 1 arM, Temmeparypa = 20°C) , k — xosppHI[HEHT pacTBOPHMOCTH.

J[1g cTaHAZAPTHBIX YCIOBHH KO3(p(HIMEHT k HMeeT CIeAyIOIIHe 3HAYeHHS: JJI BOJBI
- 0.016, mma xkepocuna — 0.127, mng macna — 0.08. T.e. IpH IIPOYHX PaBHBIX YCIIOBHSX B
KEPOCHHE BCEIJla PacTBOpPeHO OOjbIlee KOIHYECTBO ra3zoB (Boszayxa). [Ipm arMocdepHoM
naBieHHH B 1 M° Boxbl Haxoxuresa 0.016 M° Bosayxa. [IpH yBemMUeHHH aBIEHHS B JBa pasa
BO CTOJIBKO K& YBEIHYHBAETCS KOJIMYECTBO PAaCTBOPEHHOI'O BO3yXa B HEM B TOM e 00BeMe
KHIKOCTH.

IIpn TOHMKEHHH JABIEHHH B JKHAKOCTH MIH Ha BXOAE B HAcOC IIPOHCXOMHT
BBIJICJIEHHE PACTBOPEHHOIO B HEH rasa. [IpuyuemM ras BEIACIISETCS U3 KHIKOCTH HHTEHCHBHEE,
YEeM PaCTBOPSIETCS B HEH.

9T0 #ABJEeHHe MOKEeT OTPHIATEJIHLHO CKa3bIBAeTCA Ha padoTe HACOCOB H
rHAPABIHYECKHX CHCTEM.

Mpumepeor 1.2

KuHemarmyeckas BS3KOCTh KHAKOCTH paBHa 20 cCt. Paccumrark JHHAMHYECKYIO BS3KOCTH
KHIKOCTH B egnHHIIaX CH H ITya3ax, IIpHHSB INIOTHOCTE paBHOH 0.8 1/ CMZ.

a a

=

Kimemartidyeckas BI3kocTh B equamax CU — =20 c¢Cr=20 0 107? = - 20107 7 .
C C
_ 107 ke P M 4
JlmHaMITUecKas BSBKOCTh B efHHHIIaX CHY — = —— = 0.8 06 2 1100 —=1.00 10~-1Ia
M C
_C.

U1k lnyaz=0.1Tla_cTe _ =1.6 _ 10°Ta Uc = 0.16 Ilyas.
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1

—Ha cKompbKO YMeHBIIHTCSA 0O0BEM BOABI ITPH IOBBIIIEHHH JaBiIeHHS ¢l arm go 100 arm,

eCIIM IIepBOHAYAJIbHEIH 00heM paBeH 50 17 Moayvis o0peMHON VIIPYTOCTH BOALI K =
20000 arm.

—IIpu rugpoorpeccoBke cocyga odreMoM 1.2 M’ JaBIeHHe B HeM ITOJHSIH ¢ 1 1o 500
atM. Ormpenennrs oO0beM BOABI, KOTOPBIH HEOOXOAHMO IOIIOIHHTEIPHO 3aKayaTh B
COCYI, eCIH KO3 (HIHEHT 00BEMHOr0 CKaTtusd Bogbl _»,=4.2 — 1079 Mm%/ H.

Bonpocuet 1. 4

1. KakoBa cBS3b MY KHHEMAaTHYE CKOH H JHHAMHYECKOH BS3KOCTHIO?
2. OT 4ero 3aBHCHT PaCTBOPHMOCTH I'a30B B KHIAKOCTH?
3. UTo Ha3pIBaeTCH JaBIEHHEM HACHIIIIEHHOTO ITapa XKHAKOCTH? OT Yero OHO 3aBHCHT?

1. 5. OcHOBHBIE YPAaBHCHH A CTATHKH H KHHCMATHEKIL

ﬂﬂBHEHHE: OTCHHTBIBACMOC OT HVIICBOI'O 3HAYUCHHA, HAa3bIBAIOT aOCOIIOTHBIM JIaBIIeHHEM (P au

utn (Pz)e  (puc.1.3). Jlapmerme P,
£ , T OTCYHTBIBacMOe H OO0IbIIe aTMOC(EPHOIO
F, naBlIeHU S P gmy, Ha3bIBAETCS H30BITOUYHBIM H
I amia W - (PEI)IL:PIL+PEI??I_M+ (19)
T Ecin aOCOIIFOTHOE JlaBIICHIIE MEHBIIIE

aTMOC(epHOro, TO Pa3HOCTh MeXIY HHMH
Ha3bIBAETCSA BAKYYMOM H

Psm — PEI??IM — Iffpcz)s
U (1.10)

Puc. 1.3. K ornpeaeneHHIO JaBIeHHI

MﬂHﬂMETp BCEI' A NMMOKAZBIBAIOT H30bITOYHOE JABJICHHE, 4 BAKYYMMET D — BAKYYM.

Ypasnenue cuodpocmamurxu: JaBleHHe P4 B IIPOM3BOIBHOH TOYKE A
PAacCIIOJIOKEHHOH Ha IITYOHHE 7 PaBHO:

3

P4 = Po | Cg h,
(1.11)
rne Pp — HJaBlIeHHe HaJ CBOOOJHOH ITOBEPXHOCTBIO
KIJIKOCTH. ECIH KHIKOCTE 3aIlONMHSIET COCYI, OTKPBITHIH B
arMoc(epy, To aOCOIIOTHOE JaBlIeHHe B JOOOH TOYKe
OVyZIET PaBHO

Pa= P ama (g H,
(1.12)
e H — rimyOHHa paclojioKeHHS TOYKH A OT CBOOOIHOM
ITOBEPXHOCTH COeIHHEHHOI ¢ aTMoc(epoii. T.e.
Ps=Po | _gh=Psnu | CgH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
]:CED-THGJHHEIT.' 12000002A633E3D113AD425FB50002000002A6

'Bnapeneu: lleBayxoea TatkAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



-
(g

IIpu 3TOM MaHOMETP NMOKA3bIBAET H30bITOUHOE AaBJIeHHe Py = Py - Pany

IIpumepnr 1.5.1

1. Onpenenurey gaBineHHe Prp B 0ake, HAITOMHEHHOM TI'a30M H KHIKOCTEIO,
€CIIH Pa3sHOCTh YPOBHS PTYTH B MaHOMeTpe h = 0.3 M. IIIIOTHOCTE PTYTH
~He=13.6 T/cM’.
PerieHue. 3anuiieM YpaBHEHHE PaBHOBE CHS IS CEUYEHHS 3-3:

-3

1
P33 = Pg = Pamu | Zmg g h = 9.81Z10° +13,610_ﬁ 9.817 0.3 =

13.8_10*TIa=1.4 at™m

2. OmnpenennTs Ha KakylO BBICOTY ITOAHHMETCS BOAa B KojOe, eclIH
aOCOIIOTHOE JaBJIeHHe B Hell Py = 9.3 — 10%I1a.

PenieHue.
YCIIOBHE PAaBHOBECHS KHIAKOCTH IS CBOOOMHOH IOBEPXHOCTH Fany =

P?{'+ Lgh

OTcroma
h=Pam-P/ _2g=(9.81-9.3) Z 1079.81 Z 10°=051 M

3a0ayu 1.3.1
PG'H.H

1. B 3aKpBITOM cOCYIe HaXOMHTCS ra3 H KHIKOCTh C INIOTHOCTBIO
“me = 13.6 T/eM’. C cocyoM cOeHHEHA TThe30MeTpHYecKas Tpyoka. OIpeaelTh

AABJIICHHC I'a3d B COCY/C Po , 2CIIH AITOKOCTD B TpYﬁI{E

NogHsTIach Ha BeICOTY /2 = 30 cM. OTBeT gaTh B ara (aOCOMOTHOE JaBIIECHHE).

2. llompIH TOHKOCTEHHBIN IMMIIMHIP OIYCTHIM B BOAY BBEPX JTHOM.
[[IwmHAp IUIaBaeT TakK, 4YTO VYPOBEHL BOALI BHYTPH I[IJIHHAPA

HAXOIHUT CS Ha ITTYOHHE
h =20 c¢M OT IIOBEPXHOCTH OKPYKAIOIIEei BoAbL [ImoTHOCTh Bogsl 1000 Kr/M>, Bec LMImHHApa

2 kI (20 H). OnpenensTs INIOINAAh JOHBIIIKA IFUIHHAPA.
[JOKYMEHT MOANMUCAH
3NEKTPOHHOW NOAMUCHIO
Ceptudukar; 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnexkcaHgpoBHa
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3. I'MOpOyCHIIMTENF COCTOHT M3 JBYX IIIUIMHIAPOB 1 H 2, cOeqHHEHHBIX TPYOKOMH. Ilmormamb
ropmHg S = 2 cm”. Ha Hero gmefictyer cmra F; = 50 xI*. ITmomans mopmmHs S2 = 20 e’
OrmnpeaemiTs CHIY F2 Ha BTOPOM THAPOIIIHHAPE H TEPEMEIEHHE ITOPIIMHSA, €CIIH ITEPBBIH
IIOPIIEHL TIEPEMECTHIICS HAa h; = 5 cM. IlepeMeleHme IOPIMTHEH CUHTArh OECKOHEYHO
MEJIEHHBIM.

—I'mapaBnmyeckuil IOABEMHHK pas3BuBact cuiny F = 2000 k.
7 1‘ [Tmomame moprmHs — 1 rugporpuinHapa S = 40 cm® Kakoe
S— HaBIIEHHE IOIKEH OOECIIEYMTh HAacoC — 2, YTOOBI pa3BHIL 3TY
cuny? Kakoea HOKHa OBITE BMECTHMOCTh Oaka — 3, YTOORI
00e CIIeUnTh
,  TIOIBbeM Ipy3a Ha BBICOTY /=1 M?

5. OIpOKHHYTEIH TaHK ¢ He(PTHIO IIaBaeT B BojAe. J[maMeTp TaHka DD = 5 M, BeicoTta H = 4 M,

Bec 4000 kI [TnorHOCTh HeTH —» = 850 kr/M’. OnpeaemTsh ITYOHHY €r0 IMOIPYKEHHA h H
cuiy F paBiaeHHs He(DTH Ha JTHO TaHKA.

Bonpocesr 1.5.1

1. B ueM 3akmroyaeTcs pa3HOCTh MEXIY HAIIOPOM H JaBIIeHHEM?

2. HUto HaspIBacTCA aOCOMIOTHRIM JaBRJIeHHEM, H30BITOUYHEIM JaBICHHEM H BAKYYMOM?

3. Kak 3armiceIBaeTCs OCHOBHOE YpaBHEHHE THAPOCTATHKH?

4. KaxkoBa aOcoIroTHAS BO3MOKHAS BEITHYHHA BaKyyMa?

5. UeMy paBHa ITbe3oMeTpHYecKasI BeicoTa (B MeTpax H20 misg arMocdeTHOro maBiieHHs)?

0. UeMmy JaBHO JaBJIeHHE KHAKOCTH HA TBEPAVIO IIOBEPXHOCTH?

7. HeMy paBHa CHJIa JaBJISHNS KHIKOCTH Ha ITIOCKVIO ITIOBEPXHOCTH?

8. UeM H3MepPSIOT JABIIEHHE B KHIKOCTH?

JIABOPATOPHAA PABOTA Ne3 OcHoBHBIE YPABHEHH A CTATHKH H KHHEMATHKH
[JOKYMEHT [lﬂ,unmciﬁmm BRYFpOHACH KaHaausaliu
ANEKTPOHHOW NOAMUCHIO

Ceptudukar: . 12000002A633E3D113AD425FB50002000002A6 He IOCTOSIHCTRA pacxoja
Bnapeneu: le6ayxoea TateaHa AnexkcaHgpoeHa [OM Ha3BIBASTCS KOTHYECTBO JKHIKOCTH,
NleiicTeutenet: ¢ 20.08.2021 110-20.08.2022 | I€pE3 CCHUCHHC II0TOKA B CAHHHILY BDCMCHH.
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PasmigaroTr MACCOBBIH 5, M OOBEMHBIH ]/ pacxogbl. OHM CBS3aHBI  CIETYIOIIHM
COOTHOIIIEHHEM

m =L (1.13)
O,I[HIIM H3 OCHOEBHEIX }prI,EHEHI]ﬁ THAPOIHHAMHEKI ABIIACTCH VYPABHCHIIC IIOCTOAHCTEA

pacxofa, KOTOPBIH TOBOPHT: pacxXoj Yepe3 CeueHHS IepIeHIHKYILIPHBIE OCH TPyOOIIpoBOAa
eCTh BEIIMYHHA ITOCTOSHHASL, T.€.

Puc. 1.6. llomepeuyHoe ceueHHE

TpyOOIPOBOZIA pr=p2=const=_1;S1=_28=71:8 (1.14)

e S;, S; M S; — IUIOIAAM IIONEPeYHbIX ceueHHil Tpydomnposoga. S; = | D; ?/ 4, tne D; —

IHAMETP 1 —Or0 CeYeHHS TpyoompoBoma, _ ;, _ 2 H _] ; — CPeJHHE CKOPOCTH TEUYEHHS
’KHIKOCTH B TPYOOIIPOBOJIE B CEUEHHX 1, 2 H 1 —OM COOTBETCBEHHO.

3 3TOro ypaBHEHHS CIEAYET, YTO CPEAHHE CKOPOCTH B IIOTOKE HECKHMAEMOH KHAKOCTH

v, 3,

0OpaTHO IPOITOPIIHOHAIILHEI TUIOMIALSIM CEUEHHH, T.€. N S_ .
2 |

[Iprmeprr 1.6.2.

Tpydonporox mpamerpoM D = 100 MM pa3BETBIISIETCS Ha JBa TPYOOIIPOBOAA C JHAMETPAMH d
H d>. JInametrp d; = 50 M. Onpenenurs JHAMETP BTOPOro TPYOOIIPOBOAA, €CIIH IIOCTIE
Pa3BETBIIEHHS CKOPOCTH B IIEPBOM TPYOOIIPOBOJAE VBEIIHUYIIIACh B JBa pa3a, a BO BTOPOM
YMEHBIIINIIACEH B JBa pasa.

PellleHne: 3armimmmM ypaBHEHHE ITIOCTOSHCTBA PACX0I0B IS TPYOOIIPOBOAOB:!

V=1 1+ 2 WIH

VUHTBIBASL, YTO |7 = _ S IEPEIHIINM
“(OADHA=",(Jdi 4+ _Z 2 (] d>?)l4.
[To yemoBuro 3amau _; =2_, — 2 =0.5 ~ . Tormanomydaem D “ =2 d* + 0.5 d° .

Otkvyma d2> = 100 v

Sagaun 1.6.2.

1. Ilo TpyGomnporony muamerpoM d = 200 MM IepeKayHBarT KEPOCHH CO CKOPOCTRIO _ = §
m/c. OTIpeIe]INTh MAaCCOBBIH H 00beMHBIH pacxXo KePOCHHA.
2. Ilo TpyOe muamerpoMm d; = 600 MM JBHXKETCS KHJIKOCTh CO CKOPOCTBIO _; = 8 wm/c. Kak
H3MEHHTCS CKOPOCTh JABHKEHH S HAa VUACTKE TPyOOIIpoBoaa ¢ JHaMeTpoM d> = 300 vm?
3. Vpasunenue bepuyminu 014 6A3K0U HcuOKocmu IS IBYX ITPOH3BOIILHO BBIOPAHHBIX
CEUEHHI TPYOOITPOBOIOB BEIPakaeT PaBEHCTBO SHEPIHH B 3THX JBYX CEUEHHSX, T.€.

P, vy P, vy _ o
U+ —+ =+ + —+ _ hnomi12 HIH (1.15)
g 2g g 2g
P Uy g U’f _
U+ —+ T =23+ "+ T+ _ huom 13,
g 2g g 2g

IJe Z; , 22 H 73 — BBICOTHL PACIIONOXKEHHS ceyeHHH 1, 2 M 3 HaJ ITPOH3BOILHOH
TOPHU30HT ATbHOH TUIOCKOCTRIO, _j, _ 2 H _ 3 — CPEIHHUE CKOPOCTH MOTOKAa U P , Pou P —
HaBIeHNSI B ceUeHMIX 1, 2 M 3, _hnom 1-2 U _ hnom 1 — 3 — TIOTEPH SHEPTHH Ha ydyacTke 1 —2

~ IOKYMEHT NOAMUCAH
SNEKTPOHHOW NOANUCLIO
Ceptudbmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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JT0  YpaBHEHHE OamaHca
SHEPTHH C YUYETOM IIOTeph. T.e.
CyMMa SHEPIrHH TTOJIOKEHHS —

P

!
P8
2
v;
KHHETHYECKOH SHEPIHH 5 2

Zi , OHCPIHH HJABJIICHIA

pPaBHA TOH K& CYMME SHEPIrHH
II9  BTOPOIO (TpeThero)
CEUEHH C YIETOM BCeX ITOTePh
SHEPIHMM Ha JAaHHOM VY4YacTKe

_hnom 1 - i, KOTOpasg
XapaKTepH3yeT  YMEHBIIEHHE
MEXAHHYECKOM BSHEPTHU
IIOTOKAa Ha VYYacTKe MeXIYy
0 / W III ceueHnssMH. Ha puc. 1.16
TI0Ka3aHa rpaduyeckas

Pruc. 1.6. 2. TD'padrdeckas HHTepHpHTALHSI 3akopa HWHIEPIPHTAIMSA 3aKOHA bEpHYIIIH.
Lanororrrrms OHeprus, TepsdeMasl KHIKOCTRIO Ha

PacCMOTPEHHOM V4YacTKe TeUeHHs, pa3yMeeTcs He TepseTcad OecClIeJHO, a IIHIIb
IIpeBpaIaercsa B Ipyryo (GopMy — TEIUIOBYIO, KOTOpas HEIIPEPBIBHO PAaCCEHBAETCS, IIOSTOMY
ITOBBIIIIEHHE TEeMIIEPaTyphl ObIBAeT MPAKTHYECKH MaJIO3aAMETHBIM.

M3 ypaBHenmna bepuymm (1.15) u ypaBHeHHs pacxoma (1.13) crmemyer, 4To ecimH
IUIOIIAAb IIONEPEYHOro TPYOOITPOBOAA YMEHBIIAETCS, TO CKOPOCTh TeUeHHSI KHJKOCTH
yYBEJIHUHBAETCS, a JABIICHHE B 5TOM CEYeHHH Oy[eT YMEHBIIATHCS, H Ha000POT.

IIpumep 1.6.3.

3 [lo ropusoHTanbHOMY TPYOOIIPOBOAY IIEPEMEHHOIO
— CeYeHHsS TeueT JKHAKOCTh. Pacxom paseH 15 n/c.
+— ///7 [ImotHOCTh  KHOKOCTH 780 Kr/M°.  J[HaMeTphI
TPYOOIIpOBOZIa B XapaKTEPHBIX CEUEHHIX df = S0 MM,

/‘-—\'_ d;;:ZSPuﬂva
1 2

5 dz; = 75 M. OnpelienHTh HAIlOpPBl M JaBIIEHHS B
ceueHnsax 1-1, 2-2, 3-3, ecmn pgaBieHHe B ceueHHMH 1-1 paBHO P; = 4 ara. llorepsmm
IIpeHe0pEYb.

PellleHHe. 3armHIeEM YPABHCHHE IIOCTOAHCTBA PACXOldda H OIIPSAC/IHM CKOPOCTH B 3THX
CCHCHITX.

rpi=p2=yp3=_181=_28%="_ 3383,

otkyma _ ;=4 pi(_ &), Lo=4y/_d2) Li=4y3/(_d°).
[Ipon3Be s BEIUMCIIEHHS, TTONy4YaeM _; = 7.04 m/c, _2 = 30.56 m/c, _3 = 3.4 Mm/cC.
Jlna ompefeneHHI IThe30METPHUECKIX HAIIOPOB H JaBIeHHII BOCHONb3yeMCS YpaBHeHHEM

B P ”12 P, U§ - s ”12 P U_’f .
CPHYIUIH Z; + + =7y + + + _ 12U i+ —— 4+ =173+ + +
pg 28 pg 2g e pg 2g pg 2g
AOKYMEHT nD'anCAH HEﬁpE‘IB HGH}”—IE],EM
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. 4-98110

T = = 2
I k. Do 7M1 51.2 m, nonyuaem
P, P U -U’ 21
D _ L Um0 g5, O 36%=6.58M,
pg  pg 2g 2051
P. P U -V’ 76A4—3F
— - 4 12 _512+ =53.6M
pg  pPg 2g 2-O81

IIocre aTOoro MOXKHO HaHTH JaRIeHIE B ceUeHHSIX 2 H 3:
P>=6.58_780 U9.81Na=5 U 10*ITa=0.51 aTM, P3=53.6 LI 780 _9.8]1 [la=41 _ 10* ITa
= 4.2 aTM.

Jamaun 1.6.4.

1. ITo TpyOorpoBOIy TeueT Bofa ¢ pacxogoM 125 11/c. B ceuennm 1-1 guamerp TpyOoIpoBoaa

d; =40 cMm, maBieHue P; = 4.8 arM, a B CEYeHHH 2-2, PaCIIOIOKEHHOM Ha 4 M HHKE, JHAMETP
paBeH d2 = 30 cM. OnpedermiTh JaBjleHHe P2 B ceueHNH 2-2. [lotepsMu mpeHeOpeys.

2. ITo HedTenpoBomy IepeKayrBaeTcs HepTh TUIOTHOCTEIO 890 KkT/M° B KormmuecTBe 40 iw/c. B
OJTHOM CeYeHHH He(TelnpoBojJa BHYTPeHHHH JHaMeTp TPyOnl paBeH 305 MM H gaBieHHe 10
aTM, a B JIPYIOM CEUEHHH, PacCIIONOKeHHOM Ha 10 M BBIOIIE, BHYTPEHHHI JHAMETP TPYOHI
paBeH 254 MM U gaBiieHHE 8 aTM. OIPeAeiInTh ITOTEPH HAIlOpa MEXKIAY CeUeHHSIMH.

3. Boga ¢doHTaHHpyeT H3 KOHHYECKOIO HacajJka Ha BRICOTY H = 5 M.
(F\ [IpeHeOperas morepsAMH B HacaJKe, OIPEAeIIHTh PacXod BOABI H JaBICHIHE
Ha BXOJE B HACAJOK, €CIIH €ro pasMeprl D =45 MM, d = 8 MM, h = 350 MM.

JIABOPATOPHAZA PABOTA Ne4 Pacder HacocoB H
THAPABIHYECKHX CHCTEeM

WA

e |

I'mapaBnYecKHH PAcU€eT JBOPOBOH KAaHAJIH3ANMHOHHOH CEeTH H
MOCTPOEHHE €€ MPOA0JILHOI0 Npoduin
3 1.1. Ilens paloThl H3VUHTE HACOCHI H HAVUHTHCS ITPABHILHO ITOAOHPATh JUIS
CHCTEM BOLOCHAOKEHH .
1.2 OCHOBHEBIE TEOPETHYECKHE CBEICHISL.
Hacockl M HacOCHBIE CTaHIIMHM, KaK H ro0oe oOOpYAOBaHHE, SBISIOTCS HCTOYHHKOM
MEXAaHHYECKHX KoneOaHmii. Bo3IeHCcTBHe MeXaHHYeCKHX KoneOaHHII Ha OpraHH3M
yelIoBeKa IPOSBILIETCS B Pa3HBIX (POpMax B 3aBHCHMOCTH OT YacTOTHI, HHTEHCHBHOCTH H
CpeJbl, uepe3 KOTOPYIO KojeOaHH IepearoTCs: 3BYK (ECIIH IepeJaroTcs Yepes3 BO3AYX) H
BHOpaI[H (Uepe3 TBepAbIe IMPEIMETHI).
3BYK IIpeACTaBIsIeT CcOOOH KomnedarelIbHOE MIBIHJKEHHE 4YaCTHI[ VIIPYTOH CPEIbL,
HaIpHMEP BO3AyXa, PacIIpOCTpaHsroIee BOIMHOOOpasHO. MexXaHHYyeCKHe KolleOaHHs,
IepeaapacMbIe B CIBIIIIMMOM JHAalla30He YacTOT, BOCIIPHHIMAIOTCS YETIOBEKOM, KaK 3BYKI.
[HIyM —5T0 OecropsAaoYHOEe COYETAHHE 3BYKOB Pa3/IMUHOHN YaCTOThl H HHTE€HCHBHOCTH.
[0 yacToTe 3BYKOBEIE KONNeOaHH A ICIIATCS Ha TPH AHAIla30Ha:
—HH(}Pa3BYKOBEIE ¢ YaCTOTOH KorneOaHmH MeHee 20 I'1r,
- 3BYKOBHIE (CIBIIIMMEIE) — OT 16 I'tp ;o 20

L, aF kI

120 WAL ] - yIbTpa3BYKOBEIE — Oonee 20 kI'1r.

19 W ﬁ‘r"f@% — Yemoseue CKUM YXOM BOCITPHHHIMAETCS

10 ﬂ i 1__ Donacme ’ S | MevaHHYyecKHe KoleOaHMd ¢ 4YacToraMH 16 -
LOKYMEHT NOAMNUCAH 9

; SAEKTPOHHOW NOANMCHIO 0 I'm. KomeGaHHA ¢ YacTOTOH HIXKe 16 H

jGeptucpukar; 12000002A633E3D113AD425FB50002000002A6 € 20000 I'rr He BRISBIBAIOT CITYXOBBIX OIYIIE-

| Bnapeneu: Llebayxoea TaTtbAHa AnekcaHapoBHa

4

{OeicTeutened: ¢ 20.08.2021 no 20.08.2022

HO MOI'YT OK43bIB4AThH BPCIHOC OHOJIOTHYE C-
303/1eHICTBHE Ha OPI'aHH3M HCJIOBCKA.
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Bubpargu — 310 KoneGaHH I TBEPABIX TEN, YaCTeH armraparoB, MAIIHH, COOPYKEHHI,
(YHIaMEHTOB BOCIIPHHHMAaeMbIe OPraHH3MOM KaK COTpsIceHHS. YacTo BHOPAL[HH
COITPOBOKIAFOTCS CIIBIIIIIMBIM ITTYMOM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



OcHoBHbIe pu3HYeCKHE MAPAMeT Pbl H XapaKTePHCTHKH 3BYKa H BHOpaIHi

1. 1. OcHOoBHBIE PpH3HYECKHE XAPAKTePHCTHKH 3BYKA

OCHOBHBIMH XapaKTePHCTHKAMH SBIISFOTCSL

- qactora f (I'1r),

- HHTeHCHBHOCTD J (BT/ M”) — 3HEpris, IepeHocHMast 3ByKOBOI BOIHOI B €HHHIIY BPEMEHH

yepes EOUHHYHYIO IIOBEPXHOCTh, IIEPIIEHAMKVIISIPHYIO HallPaBIIEHHIO PacIlpPOCTPaHEHH

BOIIHEI,

- 3ByKOBOe JaBleHHe p (Ila) — 3TO pa3HOCTh JaBIEHHII B BOSMYIIEHHOH H HEBO3MYIIEHHOH

cpelax. MMeHHO Ha H3MEHEHHE JaBIEHHS B BO3AYXE PearupyeT Halll OpraH ciIyxa.

3BYKOBasl BOIHA XapaKTEPH3VeTCSd 4YaCTOTOH H aMIUIMTYAOH KonebaHHSA AMIUIHTYAA

KoneOaHI 3BYKOBOM BOJIHEI OITPEMENISIET 3BYKOBOE HaBIeHIE, YeM OONIbBINE aMIUIHTYAA, TEM

OOIIBIIIE 3BYKOBOE JIABIIEHHE H I'POMYE 3BYK. BpeMs ofHOro KomneOaHHS HA3bIBAIOT IIEPHOAOM

konebGannii T = 1/f.

3BYKOBOE JABIEHHE CBAI3aHO ¢ HHTEHCHBHOCTRIO 3BYKA CIIEAYIOIINM YPaBHEHHEM
J=_p=p“/(_ c) (1)

I7le p — 3HAUYEHHE 3BYKOBOI'O HaBIcHHS, [] - KomedaTellbHas CKOPOCTh YaCTHI[ B 3BYKOBOI

BOIHE, M/C, _ - IDIOTHOCTH cpedbl (IUIOTHOCTh BO3AyxXa IpH Temmeparype 20°C m

aTMOc(epHOM aBlleHHH 760 MM.pT.cT. paBHa 1.29 kr/M° ), KT/ M’; ¢ — CKOPOCTb 3ByKa B

cpelie (B Bo3ayxe ¢ = 334 m/c).

MHTEHCHBHOCTS IIIYyMa Ha PACcCTOSHHH [ OT HCTOYHHKA IITyMa MOIITHOCTEIO W paBHa

J=W/(4 - P). (2)

DOTa 3aBHCHMOCTH OIpeHelsieT OCHOBHOM 3aKOH PpacIlpOCTpPaHeHHS 3BYKAa B CBOOOTHOM

3BYKOBOM Itole (0e3 yd4eTa 3aTyXaHHs), COITIJaCHO KOTOPOMY HHTEHCHBHOCTh 3BYKa

YMEHBIIIAET CS 0OPaTHO IPOITOPIIHMOHATILHO KBAAPATy PacCTOSHHA.

XapaKTe pHCTHKOH HCTOYHHKA 3BYKa SIBISETCS 3BYKOBas MoImHOcTh W (BT), xoTopas
ompeAensdeT oOIee KOIHYECTBO 3BYKOBOH SHEPrHH, H3IYYAEMOH BCEH ITOBEPXHOCTHIO
HCTOYHHKA S B €IHHHI[Y BPEMEHH.

YPOBHH MHHHMAJIBHOI'O 3BYKOBOI'O JABIIEHHS H MHHHMAIbHOH HHTEHCHBHOCTH
3BYKOB, ClIa00 pas3mMYMMEIX CIYXOBBIM argraparoM YelOBeKa, Ha3bIBAIOTCS HOpPO206bIMLL
HanObormmpImen 4yBCTBHTEIPHOCTRIO K 3BYKY CIVXOBOH armiapaTr 4YeloBeKa oOnagacT IIpH
yactorax or 2000 mo 5000 I'm (cM. puc. 1). 3a STaNOHHBIH IIPHHSAT 3BYK C YacTOTOH
koneGanun 1000 I'. IIpH 3TOH YacToTe IOPOr CIBIIMHMOCTH II0 3BYKOBOMY JABJIEHHIO po =
2~ 107 Ia, a cOOTBETCTBYIOIIAS el HHTEHCHBHOCTB COCTaBISET Jo = po /A~ ¢) = (2~ 10°)%
(1.29 _ 340) = 10"* Br/™m°.

BepxHsSI9 II0 HHTEHCHBHOCTH TpaHHI[a BOCIPHHHMAacMBIX YEIIOBEKOM 3BYKOB
XapaKTEPHU3YETCSA IIOPOroM OONIEBOTO OINyLIeHus, pasHbply O 1 Br/m% uro B 10" pa3s
ITPEBBIIIAET HHKHIOKO ITIOPOr'OBVIO.

TaK Kak 4eJI0BEK BOCIIPHHIMAET 3BYKH B OYEHB IITHPOKOM JHAIla30He HHTEHCHBHOCTEH
or 10" mo 1 Br/M?, TO IIOIB30BaTbCs AIA OLIEHKH 3ByKa aOCOIMIOTHBIMH 3HAUYEHHSIMH
3BYKOBOT'O JABIEHHS IWIH HHTEHCHBHOCTH HeyIoOHO. [1o3TOMY HCITONB3VIOT OTHOCHTEIBHEIE
3HaueHHS, BEIpaKeHHbIe B IorapH(pmMHieckoi (popme, B germbenax (b = 0.1 b win dB).
TaxumM o6pa3zoM, YPOBEHh HHTEHCHBHOCTH

Ly=101g (J/Jo). (3)
M ITOCKOIMbKY HHTEHCHBHOCTD 3BYKa J = p?/(_ ¢), T.€. IIPOITOPIOHAIIbHA KBaJpary 3BYKOBOIO
IaBIEHHS, TO YPOBEHD 3BYKOBOI0 JaBJICHHS OIPEALISCTCS ITO (POPMYIIE
Lr=20 lg {P/P{j). (4)

YDGEHII 3BVKOBOI'O HaBJICHHA H HHTCHCHBHOCTH CBA3dHBI MCHEILY cOO0OH COOTHOIIIEHHEM
NOKYMEHT MOAMVUCAH
SMEKTPOHHOW MOAMUCHIO
Ceprudpmukar:  12000002A633E3D113AD425FB50002000002A6 HOPMAJIBHBIX aTMGC(IJEpHBIX YCIIOBHAX. Ecmm

Bnapeneu; LUebzyxopa TatbsnHa AnekcaHapoBHa ZGG(bEpHBIX YCIIOBHSIX (TemepaTypa 20°C u
) =L TK. _o co= _ c. Hapuc.l nmokazana
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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00NIacTh CIYXOBOI'O BOCIIPHATHS 4YeloBeKa. M3 KOTOporo MOXKHO BHJETH, UTO €CIIH VPOBEHD
3BYKOBOI'O JaBIeHHS, HanmpuMmep, ai1d yactor 100 I'm, meHbine 70 gb, TO 4YelIOBEK €ro He
CIBIIIMT, a ecri L> 110 gb, To YesmoBek mony4yaeT O0IEBOE OINYIIEHHE.
3BYKOBOE JaBJIEHHE W MHTEHCHBHOCThL 3BYKAa XapaKTEPHU3VIOT 3BYKOBOE IIOJIE B
OIIpeAeIIEHHON TOYKE ITPOCTPAHCTRA, HO HE XapaKTEPH3YET caM HCTOYHHK IITyMa.

XapaKTe pHCTHKOH HEIIOCPEACTBEHHO HCTOUHHKA IITyMa SBIISIETCS 3BYKOBAsI MOIIIHOCTH

— 00IIee KOIMYECTBO 3BYKOBOHM SHEPIHH, H3ITY4acMOH HCTOYHHKOM IIIyMa B OKpYXKalollee
IIPOCTPAHCTBO. YPOBEHb 3BYKOBOH MOIITHOCTH OMNPEHENISET CSA IO (POPMYIIE
Lp =201g (W/Wy),
e W — 3ByKOBas MOIHOCTh HMCTOYHHKA InymMa, Br; W ¢ — mmoporosas BelMUHHa 3BYKOBOI
MOIIHOCTH, paBHasg 107'? BT, XapakTepH3yeT, CKOIBKO MOIIHOCTH (SHEPTHH) MeXaHHYeCKas
CHCTEMA TIepelacT BHEIMHEH cpele. UeM OOIbIe MOINHOCTh, TEM I'pPOMYE MeXaHHYeCKas
CHCTEMA.

B IIpOH3BOACTBEHHOM ITOMEINEHHH MOKET HAXOIHTHCSI HECKOIIBKO HCTOYHHKOB IIIyMa,
KaKJIBIH H3 KOTOPBEIX OKa3bIBacT BIIHSHHE Ha OOIIII YPOBEHB ITymMa. CYMMAPHBIH YVPOBEHD
IITyMa OT 1 OAHHAKOBBIX ITO YPOBHIO IITyMa HCTOYHHKOB B TOUYKE, PaBHOYIAJIEHHOH OT HHX,
ONPEIEISIOT IO (POPMYIIE

wm =L+ 101gn, (3)
rjge L — YpOBEHb 3BYKOBOI'O JABJIEHHS OJHOIO HCTOYHHKA. Harpumep: aBa OIQHHAKOBBIX
Hacoca, padoras COBMECTHO, CO34ar0T YPOBEHS IITyMa Ha 3 Ab Oomnbllle, YeM KaXXIbIH H3 HIX.

CyMMApHBIH VPOBEHH IIIYMa B PACYETHOH TOYKE OT IIPOHM3BOIIBHOIO YHCIA n

HCTOYHHKOB Pa3sHOH HHTEHCHBHOCTH OITPEIEIISIETCS IT0 YPABHEHHIO

Loy = 10 Ig (10%MH + 0+ 10011, (6)
rae LI, ...Ln — YpPOBHH 3BYKOBOI'O JAaBIIEHHS, CO3JaBacMBIE KaXKIBIM M3 HCTOYHHKOB B
pacueTHOH TouKe. Hammprmep: HacocHast CTaHI[HS COCTOHT M3 5 HACOCOB, IIPH 3TOM L) = [ =
35nb, Ls = Ly= 55 nb, Ls = 060 gb. Torga cymMmapHEBII YPOBEHD IIyMa paBeH Lew= 10 [g (2
:]0{].“ 35 + 2 :lo{l.ll 33 +
+ 10" ' 9% =62 1B.

1. 2.YacTroTHas XAPAKTEPHCTHKA
3BYKOBasi MOIITHOCTE M 3BYKOBOE JABJIEHHE €CTh BEJIMYMHBI IIEPeMEHHBIE, H3MEH SFOIIHECS BO
BpeMeHH. Pa3noKeHHe IITyMa Ha COCTaBISIONIHE ero TOHA (3BYKH C OXHOH YacTOTOH) C
OIpejielIeHHeM HX HHTEHCHBHOCTEH HAa3BIBAIOT CHEKMPAIbHbIM aHanizom, a TpapHuecKoe
H300pakKeHHE IIIYMA — CHEeKNIPOM.

JIIIse IMOMy4YeHHSI YacTOTHBIX CIIEKTPOB IIMVMOB MM €r0 YacTOTHOH XapaKTepPHCTHKH
ITPOM3BOIAAT M3MEPEHHE YPOBHEH 3BYKOBOI'O JABJIIEHHUS OT BPEMEHH C ITOMOINBIO IIIYMOMEpPa

[INEE.
T 143
T 173

VERALL - Linear - Running Leq
- 50.0Hz - Linear

3 | | I | 08:37:21

. ' ' i ' 63.0 dB(A]
| ' | : | 62.9 dB(A)
: /NS NN AN N AT S
1

020502 50037061 A-R
020502 500270651 A-R

020502 50037061 A-R

- COWVERALL - Linear
_ 0

| |
NOKYMEHT NogrnnMcCAH

3NEKTPOHHOW NoannceLio
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(cMm. puc. 2 g craHimu CO — 3MHI402/ER — WMS).
3areM C IIOMOINBIO aHaIH3aTopa IIONYYarOoT CIIEKTPHEl 3BYKa B KOOPAHHATaX. YPOBEHB
3BYKOBOI'O

JaBJIeHHSI — YacToTa (CM. pHC. 3).

TaxkuM o00pa3zoM, YacCTOTHEIM CIIEKTPOM MM YacTOTHONH XapaKTEPHCTHKON Ha3bIBacTCH
3aBHCH-MOCThH YPOBHEH 3BYKOBOI'O JaBJIEHHSI OT YaCTOTHI. Pa3IHYaroT CIIEKTPHI CIJIOMIHbIE, Y
KOTOPBIX CIEKTPAIbHBIE COCTABJLIIOIIHE PaCIIpelielIeHbl 10 IKale 4YacTOT HEIPEPLIBHO, H
JUCKPETHBbIe, KOIJIa CIEeKTPallbHbIe COCTABILIIOIIHE Pa3delIeHbl VYacTKaMH HYIEBOI
HHTEHCHBHOCTH.
B 3aBHCHMOCTH OT BHJA CIIEKTpa IIYMBI JCISIT Ha TOHAJBHBbIE, COCTOSIINE H3 HECKOIBKHX
SIPKO BEIPaKeHHBIX 3BYKOB, H INHPOKOMOJIOCHbIE, KOI/IAa SHEPITHS PACIIONOKEHA B YaCTOTHOM
IHaITa30He
JOCTaTOYHO PaBHOMEPHO.
[Io BpeMEHHBIM XapaKTepPHCTHKAM IITYMBI ITOAPA3ACIISIOTCSA Ha. MOCTOSAHHBIE, YPOBEHD 3BYKa
KOTOPBIX 3a pabouMil IeHb H3MEHSIETCSI BO BpeMeHH He Oojiee YeM Ha 5 1B, H HelloCTosIHHbIE,
YPOBEHB 3BYKa KOTOPBIX MEHSETCS HE MeHee YeM Ha 5 1b.
1. 3. OcHoBHbIE pH3HYIECKHE XAPAKTEPHCT HKH BHOpAIIHA

BuOpaipn XxapakTepH3YIOT CSL.

: 020502 50037061 _A-RT 1/3-06 - Linear
|: I_:| |: |I:'|_:| 1 1 | | | I 1
630dB  s8.94dB

.
Ea

Soun

I |
50  Hz 100 200 500 1K 2K 5K
Frequency

1
(LY (A

Puc. 3. CriekTphsl YPOBHS 3BYKa OT YacTOTHI 1 HacOCHOH cTaHIMH CO —3MHI402/ER-WMS

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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—BETITHYHHOH dMIUIHTYABI CMCIIICHIA A:, HIH BEIHYHHOH HAHOOIBIIErO0 OTKIIOHEHH]
KOMeOIIOIeHCcsI TOUKH OT ITOMIOKEHH ST PAaBHOBCCHSL, M,

—aMITIHTYA0H KoneOaTeIbHOH CKOPOCTH _ ., M/C;
— aMIUTITYLOH Koe0aTebHOTO YCKOPEHHS a, M/C;
—1iepuoaoM 1, ¢,
—yacTOTOH KoneOanui f= I/ T, I'1;
—YVPOBHEM 3HAueHHS KoineOaTelbHOH CKOPOCTH B ab, oIpemenseMO OTHOCHTEIBLHO
noporororo sHadeHns Lo =5 L 10°° M/c mo dopmynne L1 =201g [ _/_o].
2. HopmupoBaHue H H3MepeHHe YPOBHEH IIIyYMA

2.1. MeToabl H3MepeHHH

OpraH ciIyxXa 4YelloBeKa H MHKPO(OHBI IITYMOMEPOB YYBCTBHTEIbHBI K H3MEHEHHIO
YPOBHSA 3BYKOBOI'0 JABJIEHH S, IT03TOMY HOPMHPOBAHHE IIIYMOB H I'PaJaliisd H3MEPHTEIBHEIX
ITPHOOPOB OCVYIIECTBIISIETCS 10 VPOBHIO 3BYKOBOI'O JIABIICHH S, a HE IO HHTEHCHBHOCTH 3BVKA.
B axkyCcTHUYeCKHX H3MepeHHIX H pacueTax ITOJIb3YIOTCS He ITHKOBBIMH (MaKCHMAIbHBIMH)
SHAYEHHSIMH IIapaMeTpPoB J, p, a HX CPeIHEeKBaApaTHYHBIMH 3HAUYCHHSIMI, KOTOPBIE IIPH

FapMOHHYECKHX  KOIeOaHHSIX B J2 pa3  MeHbIlle MaKCHMAalIbHBIX. BBemeHHe
CpeQHEKBAAPAaTHYHBIX BEIHYHH OITPeJelsIeTCsI TEM, UYTO OHH OTPaKaroT KOIHYECTBO SHEPIHI,
COepKalllelicd B COOTBETCTBYIOIIMX CHIHAIAX, ITOIYYaeMbIX B H3MEPHTEIbHBIX ITPHOOpax, a
TAaKKe TEM, YTO OpraH cJlIyXa 4YelIOBeKa pearHpyeT Ha H3MEHEHHE CPEeQHEro KBaapara
3BYKOBOI'O JABIICHHSL

Cormacio T'OCT 12.1.003 — 83 «llIym. OO0mme
HOPMHPOBaHHE OCYIIECTBIISIETCS ABYMS METOMAMH:

—Ilo  ypOBHIO 3BYKOBOI'O JaBJIEHHS B  OKTaBHBIX  IIOJIOCAX  4acTOT  CO

CpeMHETreOMET PHYECKMMH CTaHAapTHRIMH yacToraMu 63, 125, 250, 500, 1000, 2000,
4000 u 8000 I'm, KOTOpBIE TPEACTABILIIOT COBOKYITHOCTHE BOCBMH HOPMAaTHBHEIX
YPOBHEH 3BYKOBOI'O JIABIIEHH L.

—Ilo ypoBHrO 3ByKa (ZBA) (MmH oOIMM YPOBHEM ITYMa), H3MEPEHHOIO ITPH BKIIFOUSHHH
KOPPEKTHPYIOIEH YaCTOTHOH XapaKTePHCTHKH «A» IIIyMOMEpa. YPOBeHb 3BYKA —
3T0 CYMMAPHbIH YpPOBeHb 3BYKOBOIO [ABJICHHS, OIpPeIeJIEHHOI0O BO BCeM
YACTOTHOM AHANIA30HE.

OTa BellNYMHa B IBA IIpHHSTa B aKYCTHYECKHX CTaHapTraX MHOTHMX CTpaH U PoccHIL
HopMmarHBHBIE JaHHEBIE ITO OKTaBHEIM YPOBHSM 3BYKOBOI'O JaBJIeHHS B Ib, YPOBHSAM 3BYKa B
IBA 1i1s 1poH3BOACTBEHHBIX IpeanpusaTtui mpueoasarca B I'OCT 12.1 003 — 83. B tabmue 1
IOKA3aHbl 3HAYEHHS IIPEAESIIBHO JOIIYCTHMBIX VYPOBHEH IIyMa [JIS ITPOH3BOACTBEHHBIX
rpeanpusarum mo 'OCT 12.1.003- 83.

JI1s1 KHIBIX M OOIIECTBEHHEBIX 3MaHHH HOPMHPOBaHHE ITpousBoauTcsa mo CH 3077-84
«CaHHTapHBIE HOPMEI JOITYCTHMOTO IITYMa B ITIOMEIEHHSX JKHJIOH 3aCT POHKH, OOIIECTBEHHBIX
3IAHISIX H Ha TEPPHTOPHH KHIIOH 3aCTPOHKI).

TpeOoBaHHSA Oe30IIaCHOCTHY

CepTtudukar:
Bnapeneu:

Nencreutened: ¢ 20.08.2021 no 20.08.2022

Tabmma 1
YPOBHH 3BYKOBOT'O AaBJIeHHI (I1b5) B OKTaBHBIX ITOJIOCAX | YPOBHH
CO CPEJHEreOMET PHYE CKHMI YaCTOT aMH, 11 3BYKa 51
63 125 1250 | 500 | 1000 {2000 {4000 | 8000 | >KBHBAJICHT-
HBIE YPOBHH
3BYKa, IbA
[ loMeltieHH S 71 61 54 49 45 42 40 38 50
KOHCTPYKTOPCKHX OOpPO,
KOMHAT HHKEHEPOB,
NOKYMEHT MOAMNUCAH
ANEKTPOHHOW NOANUCHIO
12000002A633E3D113AD425FB50002000002A6
Lebayxora TaTeAHa AnekcaHgpoBHa
58 55 52 50 49 60




yIIpaBIeHHdI, padodne
KOMHATBI

[locTtostHHBIE  paboume | 99 92 86 83 80 78 76 74 85
MecTa H pabodyHe 30HBI B
poH3B. 1IoMeIeHmsIxX H

Ha TEPPUT OPHH
ITPEATIPHSITHIT

Cucremoit ctangaproB (I'OCT 12.1.024 — 81 u ap.) mpeaycMOTPEHBI IIITh MEeTO[0B

H3MEPEHHS IMYMOBBIX XapaKTEepPHCTHK HMCTOYHHKOB INYMa — JBa TOYHBIX, JIBa
TEXHHYECKHX U OJHH OPHEHTHPOBOYHBIH METO/I.

ToYHBIE METOJIBI YCTAHOBIIEHEI JIJI1 H3MEPEHH S IITYMOBBIX XaPaKTEPHUCTHK HCTOYHHKOB
IIIyMa B 3ariIVIIEHHOH H peBepOepallHOHHOH KaMepax.

TexHmyeckre MeTOABI VCTAHOBIEHBI I H3MEPEHHS IIMYMOBBIX XapaKTEePHCTHK
HCTOYHHKOB IIIyMa B CBOOOJHOM 3BYKOBOM ITOJIE€ HAJ] 3BYKOOTpPa’Karollel ITOBEPXHOCTBIO U
peBepOepallMOHHOM II0NIe, KaK TIIPaBHUIIO, M3MEPEHHEM IIIYMOBBIX XapaKTEpPHCTHK Ha
PACCTOSIHHH 1 M OT HapyKHOI'O KOHTYpPa MalllMH. TaKiM METOIOM OIPEHETISIOTCS IIITYMOBEIE
XapaKTePHCTHKH HacocoB Wilo.

B IIpOH3BOJICTBEHHBIX YCIOBHSIX HaHOOIee IMMHPOKO ITPHMEHHM (B BHIY OTCYTCTBHS
CIIeI[HaJIb HBIX H3MEPHTEIIbHBIX TTIOMEILEHHI ) OPHEHTHPOBOYHEIH METOJ H3MEPEHH I IITYMOBBIX
XapaKTEPHUCTHK HCTOYHHKOB IITyMa B MECTaX MX 3KCIUTYaTalI[HH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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2.2. IIpunoopsI 151 H3MepeHHs IIIyMa

Il m3MepeHHS YpPOBHeH 3BYKOBOIO JABJIEHHS B OKTABHBIX I0JIOCAX, 00IIEro
YPOBHHA
[IYMA, HA3LIBAEMOI0 YPOBHEM 3BYKA HJIH YPOBHEM 3BYKOBOI0 MABJIEHHSA, H HEKOTOPBIX
IPYTHX ITapaMeTpoB IOyMa (HAIIpHMep, PETHCTPal[Hs YPOBHEH 3BYKOBOIO JABIEHHS BO
BPEMeHH) IIPHMEHSIOT IITYMOMEPBL, OCHOBHBIMH 3IEMEHTAMH KOTOPBIX SBJISIOTCS: MHKPO( OH,
ITpeoOpasyIoIHIl 3BYKOBBIE KONeOaHHSI BO3AVIIHOH CPeAbl B 3JIIEKTPHYECKHE, YCIIHTEIDL H
CTPEJIOYHBIH FIIH IIH(PPOBOH HHIHKATOP CO IIKaJIOH B Ib.

COBpEMEHHBIE IITYMOMEPHI HMEIOT KOPPEKTHPVIOIHE YaCTOTHEIE XapaKTepPHCTHKH
«A» 1 «JImay (mm C). JlumHelHad XapaKTepHCTHKa «JIHMH» HCIIOIB3YeTCS IMPH H3MEpPEeHHIX
YPOBHEH 3BYKOBOI'O JABJIIEHHS B OKTABHBIX Imojiocax 63 ... 8000 I'1, xorma mrymMoMep HMEET
OJHHAKOBYED UYBCTBHTEIILHOCTh IIO BCEMY YaCTOTHOMY JHama3oHy (cM. pHc. 3). Jimsa Toro
yTOOBl TIOKA3aHHS IIYMOMEpa IPHOTHKAIMCh K CYOBEKTHBHBIM OIYIIEHHSM I'POMKOCTH,
HCIIONB3YETCS XapakKTe-pHCTHKA IIMyMoMepa «A», KOTOpas TIIPHMEPHO COOTBETCTBYET
YYBCTBHTEIIPHOCTH OpraHa cClIyxXa ITPH Pa3sHOH T'POMKOCTH. XapakKTepHCTHKa A, HMeEIOINas
3aBaJl HA HU3KHX YacTOTaX, HMHTHPYET KPHBYIO UYBCTBHTEIIBHOCTH yXa deloBeKka. Ilosromy
OHA IIPHUMeHSeTCS HanOonee YacTo. THII YaCTOTHOH XapaKTEePHCTHKH YKas3bIBAacTCS OYKBOH C
BEIIMYHHOH YPOBHS 3BYKa, HartpuMep S0 ab (A).

YacTOTHRIN aHalIH3 IIyMa IIPOM3BOMMTCS IMMYMOMEPOM C  IIPHCOEIHHEHHBIM
aHaIIM3aTOPOM cIeKTpa. KoTOphIiI MpeAcTaBIsgeT co0oi HaOlop aKyCTHYECKHX (PHIBTPOB,
Ka’KIbIH H3 KOTOPBIX IIPOITYCKAET Y3KYIO IIOJIOCY YaCTOT, OIPeAeIIIEMYIO BEPXHEN H HHKHEH
T'PaHHIEN OKTaBHOH ITOJIOCHI.

YPOBHM HEINOCTOSHHOIO IIyMa W3MEPSIOTCSA CIIEI[HAIBHBIMH HHTETPHPYIOIIHMHI
ITyMOMEPAMH — JO3MMETPAMH M OIEHHBAIOTCS SKBHUBAIIEHTHRIMH VPOBHSAMH 3BYKa B b II0
ImKaje «A» (CpeaHeKBaIpaTHIHOE 3HAYeHHEe YPOBHS 3ByKa B ITpejiellaX HHTepBala BPEMEHH ).

M3MepeHHEBIE VPOBHH 3BYKa HJIM 3BYKOBOI'O JABJIEHHS B KaKJIOH OKTABHOH ITOIOCE
YacTOT JOJIKHBI OBITh HHJKE HOPMATHBHBIX 3HAYEHMI. ECIM HMEIOTCS ITIPEBBIINIEHHS, TO
HEOOXOIHMO ITPEAYCMOTPETE MEPOITPHATH A 110 TTTYIIIEHHIO HCTOYHHKOB IITYMA.

3. lllymoBbIe XapakTepucTHKH HAacocoB Wilo

3.1. KoHCTpYKTHBHbBIEe H peKHMMHBbIEe 0co0eHHOCcTH HacocoB Wilo, Bimsionme Ha HX
IHIYMOBbIE XAPAKT ePHCTHKH

McTouHHKaMH IITyMa B HAacOCEe SBISFOTCS KaK caM HAacoC, TaK M €ro 3MIeKTpOoIpuBoa. Iy,
KOTOPKIH CO3aeT HAacOC, MOI'YT BhI3BIBATh:

—TEUEHHE JKHUIKOCTH B THAPABIHYECKOH YacTH Hacoca. B paboueM KOJIEece, VIIHTKE,
auddy3ope, MIENeBHIX VIDIOTHeHHSIX. HaumOombHomiii ypoBeHb IMyMa CBSI3aH C
HaTeKaHHEM JKHIKOCTH BBRIXONAIIEH H3 paldoyero Koleca Ha «SBBIK» VIMTKH C
YaCcTOTOH PaBHOH
f=n _ z/60, rae n —yacTrora BpallleHH I Hacoca, Z — YHCIIO JIOIaTOK padoyero Koieca.

—3IEKT pHYECKHMH 3JIEMEHT aMH IIPHBOAA C YaCTOTOH PaBHOH YacTOTe ToKa, T.e. 50 mm 60
I'm

—BEHTHJIIIMOHHEIE IITYMBI, BRI3BAHHBIE BPAIllEHHEM POTOpa B KOPITyce IPHBOAA H paboToi
BEHTHIIATOPA, IIPHUMEHIEMOI0 JITIS OXTakKIECHH A 3IIEKTPOIBHT AT,

—II[YMbBI, BBI3BAHHBIE MEXAHHYECKHMH V3JIaMM, TAaKHMH KaK TIONIIMITHUKH, 3IIEMEHTEI
CIIeTUIEHH S Bajla IIPHBOAA M pabodero Koneca (HalpHMep, MY(THI), a TaKKe KacaHHe
BPAIIAFOIIXCS YACTEH POTOpa KOPIIyca HIIH IPYTHX HEITOABHKHBIX 3IIEMEHTOB.

Bce atn cocrarsmore o0s3aTellbHO IIPHCYTCTBYIOT IIpH paloTe Hacoca, T.€. IITYMBI

WAUMmAA LT VNNRAHE RRVKA T UACTATA ATV TTVAMOR 3ABHCHT OT
NOKYMEHT noanncaH
SNEKTPOHHOW MNOAMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lebayxoea TatesaHa AnekcaHgpoeHa

NeiicteuteneH: ¢ 20.08.2021 no 20.08:2022 I MOT'YT BO3HHKATE IITYMBI, BbISBAHHBIC HE
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IIPaBHIBHBIM €I0 MOHTAXOM H €ro SKCIDTyaTai[Heil. Tak OJHOH H3 IIPHYHH TOSBICHHS
IOTIOITHUTEIIBHEIX IITYMOB SBISETCS He IPaBHIIbHBIH MOHTak Hacoca K TPyOOITpOBOAaM, Korja
BeC TPYOOIIPOBOAOB, CHJIBI H MOMEHTHI, CBS3aHHBIE C HETOYHOCTHIO YCTAaHOBKH Hacoca, MOI'YT
OBITH CTOIb BEIHMKH, YTO BO3MOKHO CMEIIEHHE Bala WIH APYIHX 3IeMEHTOB KOHCTPYKIIHH
Hacoca.
Kpome TOro, HCTOYHHKOM JOIIOIHHTEIBHOIO IIyMa SBIISIETCS Hacoc, paOOoTaroIHil Ha
KaBHTAL[HOH-HBIX peXHMaxX, 4YTO TakKKe HelIb3s JOITyCcKarb, OCOOEHHO IS ITOCTOSHHO
palboTaroIIX HaCOCOB.

[To ypoBHIO 3BYKa H KOHCTPYKIIHH Hacoca, Hacochkl Wilo MOXKHO pa3IellnTh Ha TPH
TPYIIIHL:

1 - HAacoChI ¢ MOKPBIM POTOPOM C HAaHMEHBIITHM YPOBHEM IITyMa

2 — OIIOYHBIE HACOCHI C CYXHM POTOPOM, Y KOTOPBIX KOPITYC Hacoca KeCTKO COeHHEH
C KOPITYCOM 3JIEKTPOIIPHBO/A

3 — KOHCOJILHBIE HACOCHI.

3.2. lllymoBbIe XaPAKTEPHCTHKH HACOCOB ¢ MOKPBLIM POTOPOM

Hacocel ¢ MOKpeIM poropoM paloTaroT ¢ HAaHMMEHBIIHM YPOBHEM IIIyMa, T.K. €r0 POTOP
YCTAHOBJIEH B IIOAIIMITHHKAX CKOJIBXKEHHS. Porop M mognmiHHKH padoraror B padoueH
KHIKOCTH, KOTOpas SBISIETCS €CTECTBEHHBIM TaCHTEIIEM BO3MOXKHBIX IITYMOB, BO3HHKAFOII[IX
ITpH padoTe Hacoca.

B karamore «HacocCkl ¢ MOKpPRIM POTOPOM» Ha CTP. 8 IIPHBOASATCS VPOBHH 3BYKOBOI'O
JIAaBIIEHHS HACcOCOB MOKPOIro poropa OT MOIMHOCTH. OHH MOryr OBITE 0O0OOIIEHEI
CIIEAVIOIIIMH 3aBHCHMOCT SIMH

II9 2 — X IIOITFOCHBIX CTaH aPTHBRIX HACOCOB (Nmax = 2900 00/MHH) H HACOCOB CEPHH Stratos:
L= 27+0.008 P;;

IS 4 — X TIONMIOCHBIX CTaHJapTHRIX HACOCOB (Nmax = 1450 o6/MuH) H HacocoB cepu TOP — E:
L= 23+0.008 P,

I7le P; — MOIITHOCTE Hacoca, BT.

3.3. Il ymoBbI€e XapaKTePHCTHKH OJIOYHLIX HACOCOB
B Talmmiie mokasaHbl YPOBHH 3BYKa JJIS OINOYHBIX HacocoB (karamor «Hacocel ¢ cyxXmMm

POTOPOMM).
MoumocThb YpoBeHb 3BYKOBOI0 JABJIEHHA
ABHrares, kBr La (dBA)Y
KBT 1450 oo/mMuH (2900 06/MHH
<0.55 52 55
0.75 53 58
1.1 54 58
1.5 54 61
2.2 57 02
3 58 04
4 58 67
5.5 63 70
1.5 64 71
11 67 74
15 08 75
18.5 67/ 76
22 67 77
30 69 78
37 77 81
NIOKYMEHT MOAMNUCAH
SNEKTPOHHOW NOANUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeney; WWebayxora TaTeAHa AneKcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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2 bes 3arurHoro ITYMOIIOTJIOIIAHOITIET'O KOXKYXd, H3MCPCHO Ha pPacCTOSHHH 1 M Hax

pﬂﬁDTﬂIDH_[HM HACOCOM.

3.4. lllymoBbIe xapakTepucTHKH HAacocoB NP-cepun
Hacocel 3TOH cepHH cO3Mar0T HAaHOONBIINHH YVPOBEHh ITyMa. B Talmuile IoKa3aHbl YPOBHH
3BYKa st Hacoca NP B3STEIMH M3 HHCTPYKIHH Ha 3TOT HacocC.

MoIlHOCTb YpoBeHb 3BYKOBOI0 JaBJIeHHA
aBHrare.s, kBr La (dB)V
1450 o0/ (2900 0o0/MuH
<0.55 63 64
0.75 63 67
1.1 635 67/
1.5 66 70
2.2 68 71
3 70 74
71 75
5.5 712 83
1.5 73 83
11 74 84
15 75 83
18.5 76 85
22 717 83
30 80 93
37 80 93
45 80 93
35 ]2 05
75 83 95
90 83 95
110 86 95
132 86 95
160 86 96

2 be3 3amurHoro IITYMOIIOIJIOIIAIOIICIO KOXKYXd, H3MCPCHO Ha PaCCTOAHHH 1 M Hax
pﬂﬁDTElIDH_[HM HacoCOM B CBOOOJHOM ITPOCTPAHCTBE HaAl BE}"KGDTPEI,}I{HIGH_[Eﬁ

ITOBEPXHOCTBIO.

3.5. CpaBHHTEIBbHBIE IIYMOBBIE XAPaKTePHCTHKH HAacocoB Wilo

Janmyck pPaKerThbl
150 nb
PeakTHBHBIM CaMoJIeET IPH B3JIETeE 120:
nb
b osieBble onpymeHus l
BoICTYIJIEeHHE IOII I'PYNIIbI 100
ab
_| NP 125/315V (P> = 50 xB1, n = 1450

CxopbIil oe3n 80 | o6/viH)

b [JOKYMEHT NOANUCAH IL 100/170 — 30/2 (P2 = 30 xBt, n = 2900

SNEKTPOHHOW NOAMUCKIO

00/MHH)

Ceptudchmkar:  12000002A633E3D113AD425FBS0002000002A6 0
Bnapeneu: Lle63yxoea TateAHa AnekcaHgpoBHa ,[lE

Heincreutened: ¢ 20.08.2021 no 20.08.2022

IL 50/160 — 5.5/2 (P> = 5.5 xBt, n = 2900
00/MIH)

Ipn 150/360 — 30/4 (P> = 30 xB1, n = 1450
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00/MHH)
Pasrosop 60 | Ipn 125/200 — 4/4 (P> = 4 xBt, n = 1450
b 00/MHH)

IL 100/170 — 3/4 (P> =3 xBt1, n = 1450
50 nb 00/MHH)
Hlenort 40 nb | TOP — SD 80/10 (P> = 1.1 kBT, nmax = 2900

00/MIHH)

TOP — S —50/7 (P2 =0.37 kBT, nmax =2900
Tukanbe YacoB Ha paccrosHue 1 M 30 nb | ob/naH)

TOP — E 100/1-10 (P2 = 1.1 kBT, nmax
=2900 0o6/MHH)

RS 30/6 (P> = 0.037 kBT, nmax =2900

Cambmi ¢J1a0bIH 3BYK, BOCIIPHHHM. YXOM 10 | oO/MuH)

nb TOP — E 30/1-7(P2 = 0.09 kBT, nmax =2900
00/MHH)

ITagaronmn oceHHNH JIUCTOK 0 nb

Taxknm o06pa3oM, HACOCHE! ¢ MOKPBIM POTOPOM ITPH CBOEH padoTe CO34aroT IITYM CPaBHHMBIH C
THKaHbEM YaCOB WIH Pa3roBOpa IIEIIOTOM.

JIABOPATOPHAY PABOTA No3
I HapaB/mM4YecKHA pacyeT BHYTPEeHHeH BOJONPOBOAHOM CETH 3JaAHHSA

1.1 Llens paGoThl HAYYHTHCS MHHHMH3HPOBAaTh BOSHHKHOBEHHE YTeUueK padoueH KHIKOCTH H
ITOBBICHTH SKCILIYTAI[HOHHBIE KaYeCTBAa HACOCOB

1.2 OCHOBHBIE TEOPETHUYECKHE CBEICHHSL

O co0eHHOCTH KOHCT PYKIIHI HACOCOB

[Ipn paGore Hacoca BO3HHKAIOT A>(QPEKTH, JeHCTBHE KOTOPBIX HeOOXOIHMO
MHHHMH3HPOBaTh, YTOOKI ITIOBBICHTh 3()(PEKTHBHOCTDL H 3KCIDTyaTal[HOHHBIE KauyecTBa HacoCa.
JI1Is BTOro IPOM3BOAUTENIM HAYT HA 3HAYHTEIbHBIE YCIOKHEHHS KOHCTPYKIIHH, H Kak
CIIEACTBHE, HA YAOPOKAHHE HACOCOB. OTO, ITPEXKAE BCETO, OTHOCHT CSI K TaKHM 3 eKTaM KaK:

- yTeyKa padoueH KHAKOCTH H3 00IacTeH BRICOKOI'O JaBICHH,

- BO3HHKHOBEHHE PaJHalIbHOH H OCEBOH CHJI, HE YVYET KOTOPBIX MOJKET IIPHBECTH K
paspyIIeHHIO HAcOCa H IIPHBOA.

PaccMOTpHM, KaKHe PEIIEHHS BHOCSATCS B KOHCTPYKI[HIO HAcOcCa, YTOOBl YMEHBIITH
BIIMSIHHE 3THX 3()(EKTOB.
1. VTeuxu padodell ;KHIKOCTH H3 IIOJIOCTH HACOCA
Ha puc. 1 mokazaHa cxemMa yTedyeK KHJIKOCTH, KOTOPEIe HMEOT MeCTO B IIFOOOM Hacoce. HacTh

KHJKOCTH C BBIXOJa paboyero koimeca [/ yi H [/ y2 He

IIOIIagad B OTBOJA, IIO pPdAH4AJIbHBIM 3d430PpdM MCKIAY
IIEPEIHHM H 3aJHIM JHCKAMHI paﬁﬂqem KOJIECa ITOTIagacT

I
e T O W W .

Ha BXOJ[ Hacoca. J[pyras 4acTh XKHIKOCTH 7 v3 YEPES3 3230

MCHEOY KOPIIYCOM H BaJIOM BBITCKACT HAPVYIKY. Bce 5TH
YICHKH MOI'YT CHHKATh K.II.J. HACOC4d B CPCAHEM Ha 10 —

RIS ST LS LSSIS

) *-..;ﬂ

il
I

ML .. Ly A I"er
F.f Ff h:-" ; 180/ vvr wrrerer
NOKYMEHT MOANMWCAH HaTh SKCIUIYAaTallMHOHHBIC Kd4YCCTBd HACOCa B
3NEKTPOHHOW noarnncbio [MHMHa VICHUCK 3aBHCHT OT 3430P0OB MCHKIAY
| Ceprudivkar: - - 12000002A633E3D113AD425FB50002000002A6 HCS JFCKAMH M KOPITYCOM Hacoca. UeM OHH

Bnapgeneu: lLlebayxoea TateAHa AnekcaHapoBHa
1 MCHBIIIC YTCHUKIH. HOHTUM}" AJET YMCHBITICHI S

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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YICHUCK V vyl H V y2 Ha IIEPEAHEM H 3aJHEM JHCKaX pﬂﬁGIIEFG KOJIECA YCTaHABJIMBAIOT IIICIICBEIC

VIUIOTHEHHS B BHJIE MaJIOrO 3a3opa Ly MeXay IHCKOM H KopirycoMm (ceueHue A). M3-3a
H3HOCAa CTEHOK 5THX VYIUIOTHEHHH M, CIeJOBAaTelIbHO, YBEJIHYEeHHS 3a30pa (OCOOEHHO IIpH
HAIIMYHH B JKHJKOCTH aOpa3sHMBHBIX YAaCTHI[) YacTO B BTOM MECTE 3aKPEIULIIOT CMEHHBIE
VIUIOTHHTEIbHBIE KONbIIa. MeKCTyIIeHUaThle YIUIOTHEHHS Tak)Ke BHITIOIHSIOT B BHJE IIETIEH,
00pa30BaHHBEIX CMEHHBIMH YIIIOTHHT EIIbHBIMH KOJIbITAMH.

YTeuka V}e HMECT MCSCTO, SCIIH B OHCKE pﬂﬁDIIEI‘D KOJIISCa HMECTCA OTBCPCTHE IIIA

YMEHBIIIEHHS OCEBOH CHIIBI Ha poTope Hacoca (0OBIYHO 3TO JeNaeTcsA Y BBICOKOHAIIOPHBIX
HAaCOCOB).

Jlmst Toro 4YroOBl TIONMHOCTBIO MCKIOUHTh VYIEUYKH J7y3 IO Baly HapyKy

IpeayCMaT pHBalOT YCTAaHOBKY JIHOO CAIIBHHKOBBIX YIUIOTHEHHIL, THOO CKOIB3SIIHX TOPILIEBBIX
VIUIOTHEHHH.

1.1. CaabHHKOBBIE YILIOTHeHHSA. CallbHHKOBBIE VYIUIOTHEHHS YCTAHABIHBAIOT B MeECTax
BBIXOJA Baja H3 Kopiryca Hacoca (cM. pHC. 2). OCHOBHBIM 3IIEMEHTOM, 00eCIIeYHBAFOIIHM
repMeTHYHOCTE ITOJIOCTH BhICOKOro AaBjeHHs (IIBJ]) or BHellHe# cpeabl SBJISIETCS HaOHBKa

CcalJIbH

neg L \ 3 Ilma
R KOTOp

| ///// Vo , aror

<
%WNW@M@iVAK%W 2 ABITIB

*\NANNW 'Q\M\ ANNANNNNNNNY o
| CITEL]

Halb

Puc. 2. CalnpHHK HOI'O

XJIOIT
yarol
YMaKHOT'O HIIH, TIPH BEICOKOH TEMIIEPATYPE IEPEKAYNBAEMON KHIKOCTH, acCOECTOROIO IIHYPa
KBaJpaTHOro cedeHHA. Ilepell yCTaHOBKOIl €€ ITPONMTHIBAIOT CMA3KOH H3 TIpadHTa H
TEeXHHUYECKOro »kupa. [IIHyp VKIaaplBarOT B KaMepy CallbHHKa B KOPIIYCE 5 Hacoca
OTHEIIbHBIMH KOJIbI[aMH. Ero Helb3s HaMarbkIlBaTh HAa Ball OMHMM KYCKOM, TaK KakK ITPH 3TOM
HEJb3S TIONYYHTh PABHOMEPHOIO IT0 OKPYKHOCTH ITOAKarusg HaOMBKH. llociie VKIaaxu
HaOHBKa 3aKMMAcTCS KPHIIIKOH 2 CaJlbHHKAa PAaBHOMEPHBIM 3aTSTHBAHHEM TacK INIMIEK 3.
[Ipn pabore Hacoca MexXIy BIVIIKOH Baila 0 M HAaOMBKOH BO3HHKAIOT 3HAUHTEIBHEBIE CHIIBI
TPEHHS, M BBUIEIIETCS MHOIO TeIUIa, KOTOpOe MJONMKHO OTBOOUTCS KHIKOCTBIO,
ITPOCAYHNBAIOIIEHCS YePE3 CAIBHHUK. [/osmomy ymeuka Hcuokocmil yepes CalbHUK COGePULEHH O
Heobxoouma. Hamsicentie KpuluiKil CANbHUKA OONNCHO OblMb OMpeVIUpoearo mak, 4moovl
yepes canbHUK HNpocaqueaniics Kaniu dymos menioil dcuoxkocmu. 1lpn pabore Hacoca
MaTepHal HAaOMBKH H3HAIIHMBAETCS, IIEPECTAET IUIOTHO NPHIIErarbk K Baly, YTO IIPHBOAHT K
CYIIECTBEHHBIM YyTeUKaM JKHIAKOCTH. llosToMy TaHKH CalbHHKAa HaJ0 IIEPHOIHYECKH
IOATSTHBATE M J00aRIITh HAOMBKY CalbHHKA. ECIIH TTOBTOPHOE HATSTHBAaHHE, a 3aTeM

[JOKYMEHT NOANUCAH TPHBOJHT K Ype3MEPHOMY HarpeBy CalbHHKA,
AHNEKTPOHHOM NOATNMUCHIO "MK HH B KOEM CIy4yae He JOKeH ITPOXOIHTh
Ceprucdmkar: 12000002A633E3D113AD425FB50002000002A6 | 5
Bnapeney: - We6ayxoea TateaHa AnekcaHapoBHa 1UTO, H HAOHBKA MOKET CTOPELD, T.€. CAJIbHIK
e.
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Jlma Toro 4roOBl TapaHTHPOBAHO H30eKaTh PaOOTHI calbHHKAa Ha CYXyIO HHOTZAA
IIPHMEHSIFOT THAPABIHYECKHH 3aTBOP, KOTOPBIH COCTOHT H3 KOJbI[a 4 JBYTaBPOIO CEYEHHS,
ITOMEIIEHHOI0 MeXAY KOIbI[aMH HaOHBKH. K 3TOMY KOMIBITY ITO TPYOKE ITOJBOAUTCS KHIKOCTD
IIOJT JJaBIIeHHEeM C BBIXOJla Hacoca. KHAKOCTh H3 KOJIblla 4 MeAJIeHHO, ITO KaIUIIM, BEITEKAET
HapyKy H BHYTIPb Hacoca, OTBOAS IIPH 3TOM TeIUIo. J[JIS 3aIliTel Bajla OT H3HOCA Ha HETO
HHOIJIa HaJ[eBalOT 3aIHTHYIO BTYIIKY 6.

Kak BHpuM canbHHK TpeOyeT OONMBINMMX 3arpar Ha IPOBeJcHHE TEXHHYECKOTO
OOCIYVKHBAaHHSI H MacTepcTBa OOCIYKHBAIOIIEIO IepcoHana. [1oaToMy B ITOCIIEHEee BpeMS
IIOYTH BCE ITPOM3BOAMUTEIIM HACOCOB IIEPEXOMAT HA CKOJIB3MAIINHE TOPIEBBIE YILUIOTHEHHS,
KOTOPEIE HE TPeOYIOT IIPOBEAECHHUS TEXHHYECKOI'O OOCITYAKHBAHIS Ha IPOTSKEHNH BCETO CPOKa
HX CITYKOBL.

1.2. CkoJbssinee Topiesoe YILIOTHeHHe. Ha prHc. 3 g npHMepa IIOKa3aHO TOPLEBOE

VIUIOTHEHHE UIS CMecH Boja + Immkonb (mo 40%) mia temmeparypsl He Bomue 70°C.
OCHOBHBIMH 3JIeMEHTAMH JIFOOOI0 CKOIIB3SIIETO

TopueBoro yrmroTHeHHS (CTY) SBIsoTCS:

1. Cxonp3sias 1mapa, COCTOSIIAs U3 KObIla o,
3aIIPECCOBAHHOIO 4Yepe3 IIPOCTABKY 5 B KPHIIIKE
VIUDIOTHEHHSL, H BPaIarOIlero Koiaklla /. DTa IIapa
HCKJIFOYAET PaJHaIbHBIE YTEUKH MEXTY HITMH.

2. MaHXeTHl 2, HCKIFOYAIOIIEH YTEYKH B
OCEBOM HAITPABIIEHHH MEXAY HEH H BaJIOM,

3. llpyxuHBEI 3, IOMKHUMAIONIEH CKOIB3SIIYIO
Iapy I10 HAITPaBIISEOIIEN 4 H VIIHPAIOIIEHCS B

Puc. 3. Ckomb3411ee TOPLEBOE VIDIOTHEHHE
Al pt KOpITyC 1 Hacoca.

IlomHass TepMETHYHOCTE MOKET  OBITH
obecrieyeHa HealbHBIM KaCcaHHEM BPAIAIOIIErO / M 3aIllpecCOBAaHHOrO O Koell. Marneniiee
HapyIIeHHe TPYIHXCSA IOBepXHOCTeH (IlapaItiHa, 3adHilaHHe H T.JI.) MOXET IIPHBECTH K
PEZKOMY YBEJIHYEHHIO YTeYeK KHIKOCTH Yepes VIDIOTHEHIE.

CKOJIb3AIIHE YIDIOTHCHHA JJIA APYIHIX KHUIKOCTEH H yCJIGEIIﬁ pﬂﬁﬂTH HMCHOT TS EC
JJIEMEHTEI, HO KOHCTPYKTHBHO MOI'YI OBITH 3T OTOBJIIEHBI HHAYE.

Heobxooumvim  ycnoeuem pabomvi 5mo20 VWIOMHEHUS  A61aemcsa  Haaudue
cMauuearoujetl naeHKi mMexcoy CKOMb3aueil napoti, n.e. OHO OONMCHO 6ce20d HAXOOUMCS €
paboueii cpeoe.

Br16op xoHeTpykimH CTY H MaTepHalla TpyIueHcs mapel (Komell 6 H 7) 3aBHCHT OT
arpeCCHBHOCTH, TEMIIEpPAaTyphl, MdaBICHHA IlepeKaunBacMOH JKHIKOCTH. /[ Maio
arpe CCHBHBIX KHAKOCTEH (BOAA, BOJHBIE PACTBOPHI, MAJIOBSI3KHE HE(TEIIPOMYKTEI) KOJIBIO 6
OOBIMHO H3rOTARIHBAIOT H3 Ipad)HTa, IMPOIMMTAHHOIO CMOJIOH, HIIM APYTHM HAIlOJIHHTEIEM, a
KOJIBI[O 7 — M3 XPOMHCTBRIX cTaleH. Tpylpie ITOBEPXHOCTH 3THX Kojell o6padarsiBaroT 1o 10 —
MY KIacCy UYHMCTOTBL. TOpIIEBBIE VINIOTHEHHSA Ooliee JIONMTOBEYHBI, YEM CaJIbHHKOBBIE, H HE
TPeOyIOT 00CITYKHBAHH S (TTIOATSIKKH).

CpeIHHI CPOK CIIY’KOBI CKOIB3SINEr0 TOPILIEBOIO YIUIOTHEHHS COCTABRISIET JIO JIBYX —
TpexX JIeT IIPH HOPMAJIbHBIX YCIIOBHSIX SKCIUTyaTallHH. 3arps3HEHHS, ITPHCYTCTBYIOIIHE B
IepeKauynBae-MOH JKHAKOCTH, MOTYT 3HAYHTEIIbHO YMEHBIIHTh CPOK CIYKOBI TOPIIEBOIO

T o Lkl e e

NJOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu;: Websyxopa TatekAaHa AneKkcaHpoBHa

NeicreuTtenen: c £20,08,2021 no 20.08.2022 HHKArOT paaralibHas M oceBasd CHIILI. ITo ux
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BCIIMYITHE ELI@HPEII'DTCH IMONIIHITHHEI, KOTOPBIC MOI'VT BOCIIPHHATD TaKHE YCIHIIHAL B
MOIIIHBIX H4ACOCAX MOI'YT BO3HIKAIb OCCBBIC CHIIBI OOIIBIIIX BSIIMYIH, YTO TpEﬁ}fET
IIPHMEHATE KOHCTPYKTHBHLBIC PCIICHHA, HAIIPABIICHHBIC Hd HX YMCHBIIICHIC. PHCGMDTPHM
ITPHYHHBI BOSHHKHOBCHHA OCEBOH CHIIBI Ha POTOPE pﬂﬁDTﬂIGH_[ETG HACOCA.

OceBas ciia. A (puc. 4) BO3HHKAET ITIaBHBEIM 00pa3oM H3-3a Pa3HOCTH CHII JaBIICHHS,
JTeHCTRYIONMX CITpaBa M CIIeBa Ha
i~ pabodee Kolleco, H HaIlpaBlIcHa B

H" CTOPOHY BXOJa. dBIICHHE p2> Ha
[t Py —— et O — bory I[ P

| BRIXOZIE W3 pabodero Komeca
! p_p OOoIbILE JABIIEHHS p; Ha BXOAE B
—=—1 P, i Hero. B oOmactu or R2 A0 Ry

K = IABJIEHHS CIIpaBa M CJIEBA PaBHEI

n: ? H YpaBHOBeIMBarOTCS. B oGmacT

OT Ry 10 KR. JaBIIeHHTI CIIeRa,

- PaBHOE JABICHHIO V BXOJa B

HacocC, 3HAUHTEIILHO MEHBIIE, YeM

CITpaBa. 3JTO BeJleT K

BO3HHKHOBEHHIO OCEBOH CHIIBI A,

PaBHOH OOBEMY SIIIOPHI Pa3sHOCTH

IaBJIEHHII Ha IIPaBYIO H IIEBYIO

HapYyKHBIE ITOBEPXHOCTH

paboyero KoJIeca.

[ IpuOIHM3HTEILHO OCEBOE YCHIIHE

Puc. 4. Ocepad cHJIa HA poTope Hacoca MOKHO
OIPEAEIHTE 110 YPaBHEHHIO

A — :| (RJ.-E _REE} H:g ?

e H — HAaITIOpP HaCOCa.
,HJIH MHOTI'OCTVIICHYATBIX HACOCOB OCCBAA CHIId MOYKET JOCTHIATh 3HAYHTCIIBHBIX 3HAYEeHHH H
MO2KeT OBITH HpII‘]I]HDﬁ BbIXOOd H3 CTPOA ITOJIIHITHIKOB.

ILHH YMEHbIOICHHA OCEBOH CHIIBI B KOHCT PYKITHAX HACOCA ITPEAYCMAT PHBEAIOT.

—YCTaHOBKY YIUIOTHEHH S Ha BeIyIIeM JHCKe paboyero Koneca (cM. pHcC. 6),
—Ppa3rpy304Hble OTBEPCTHS Y CTYIHIIEI (CM. pHC.1),
—YCTaHOBKY THJPABIHYeCKOH IIAITHl (JIJII MHOTOCTYIEHYAThIX HAacOCOB OOIBINOMH
MOIITHOCTH).
bBraromaps 3THM MEPONPHATHSIM YIAeTCS IMOYTH TOIHOCTHIO BBIPOBHSTEH JABIEHHSI ¢ 00EHX
CTOPOH padouero Koleca, YMEHBIIHTh OCEBYIO CHIIY, JEHCTBYIOIIYIO Ha POTOP Hacoca.

OcTaTro4yHoe YCHIINIC BOCIIPHHHMACTCA PadHalIbHO-YIIOPHBIM ITH pPagiHaJIbHBIM
TTOIITIITHHEKOM.

3. KOHCTpYKIIHHA HACOCOB

[To xoHCTpYKIMH Bce Hacockl Wilo MOXKHO pa3fielIHTh Ha JIBa OCHOBHBIX KJIacca: HAaCOCHI C
MOKPBIM POTOPOM H HACOCHI ¢ CYXHM POTOPOM.

3.1. Hacocbl ¢ MOKpPBLIM POTOPOM IIPEACTABRIISIOT COOOH HACcOChI, B KOTOPBIX BCE

AOCKYMEHT [NOANUCAH JIS1 OMBIBAIOT CA TIEPEKAUHBAEMOI KHIKOCTHIO

SNEKTPOHHOW NOANUCHLIO |
Ceptudmkar: [12000002A633E3D113AD425FB50002000002A6 YIUDIOTHHTCIIbHBIE 3JIEMCHTBI, Cd/IbHHKH HIIH
Bnapeneu; LLebayxoea Tateana AnekcaHgpoBHa d CIIYKHT C OJHOH CTOPOHBI, CMA3KOH IJIA

OTOPOM 3TO ITOJAIHITHIKI CI{GJIL}I{EHIIH): d C
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IPYTOH CTOPOHBI OXJIAXKIAOIIEH CpedOH IS BHYTPEHHEH ITOIMOCTH poTtopa. llomocts, B
KOTOPOH ITHPKYIIHPYET KHUIKOCTEH, OT OOMOTKH

JIBHTaTels OTAelIeHa pa3JelHTeIbHBIM cTaKaHOM (TONIHHA cTeHKH KoToporo 0.1 mo 0.3 M),
KOTOPHIF  BBIIIOIHEH H3 HEMArHHTHOH  BBICOKOJIETHPOBAHHOH  CTalH. YIUIOTHEHHE

Pa3gciIHTICIIBHOI'O CTaKdHd ITPOH3BOJHT CA C ITOMOIIB IO KOJIBIICBOI'O YIUIOTHCHILA.

B maHHOI KOHCTPYKIIHH YacTh KHAKOCTH H3 ITOTOCTH BBICOKOIO JABIEHHS (C BBIXOAA
pabo4yero Kojeca) 4yepe3 CHCTEMY OTBEPCTHH H KaHAJIOB HaIIpaBIIIeTCS Ha IlePeIHHI
MMOMIIHITHUK (CM. PpHC. 5), CMauyHBas H OXJaXAas ero, a 3areM Yepe3 3a30p MexXKIY
pa3mgelIHTeIbHBIM CTaKaHOM H POTOPOM IIONajaeT H OMBIBAeT 3aJHHH ITOMIIHIIHHK H 4epes3
OTBEPCTHE B Bally BO3BPAIacTCs Ha BXOJ Hacoca.

@ '
b
Q &
--n__1II
3
(o
4 OomoTKa
o
ﬂﬂ = \ PoTtop
Pabouece - — MoaWNHUK
KONeco |
. E_ ' : T T PazpenuTenbHLIi1
Ynnor- e oy e N N S S A SN NN Y CTakKaH
HEHUe

e
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e
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".r- 1 - d

& (A VO

[IpenmMyIIie cTBa HACO COB MOKPOT'O POTOpA:

1. ITomHOCTBIO HCKIIFOUEHA YTEUKa KHAKOCTH BO BHEIIHEE IIPOCTPAHCTRBO,
OTCYTCTBHE THOOBIX VIUIOTHEHHIL, UTO HE TPeOYET TeXHHYECKOrO O0CIYKHBaHHNA,
Hacockhl, BEIIIOITHEHHEBIE TI0 TAKOH TEXHOIOTHH MAaJIOIIYMHBIE, T.K. HCITONb3YIOTCS
TIOIIIHITHHKH CKOJBKEHHS, TeHEPHPYIOIIHE MEHBIIHH IIIYM, YeM ITOMIIHITHHKH
KaueHHS H K TOMY K& OMBIBAIOTCS KHAKOCTBHIO, KOTOPAs SBILIOIIEICS XOPOIIHM
TeMIT(epOM JIFOOBIX 3BYKOB H BHODAIIHIA.

DTO BCE BIISET Ha IUIAaBHOCTh XO[a, Ha CPOK CIIYKOBI Hacoca M Ha SKCILIyaTalHOHHEIE

el

XdPaKTCPHCTHKIL HAdCOCOB.

K.I1.1. HacocoB MOKPOI'O POTOPa OTHOCHTCIIBHO HE ELIGGK[ITI:, T.K. SHAYHTCIIbHAA Y4CTh

AOKYMEHT MOANNCAH 1epe3 TTOAIIHITHHKH KaueHH . [To3ToMYy TaKoii
SNEKTPOHHOW MOANUCHIO 5 3 B
Ceprudbukar: — 12000002A633E3D113AD425FB50002000002A6 MOIITHBIX HACOCOB (He Gomee 3 kBT).
Bnapgeneu: lWebayxoea TateAHa AnekcaHgpoBHa

pa, IIpH IIPaBHILHOM BEIOOpe ero padoueH
[leiicTenTeneH: ¢ 20.08.2021 no 20.08.2022 TOCTHOCTH BOCIIPHHHMATBCA ITOAITHITHI KAMIH
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CKOJIb ARKCHITA.

B Hacocax Wilo IIHMpOKO INPHMEHSIOTCS CIEAYIOINHE ITOMIIMHITHHKOBBIE ITAPEI
CKOIIbKEHHS. KepaMH4YeCKHH Ball — KepaMHyecKas BTYIKa IOAIIMITHHKA, CTAJIbHOH Ball —
VITIepOAHAas BTYIIKA ITOAIIMITHHKA.

[TogmmmmHHKOBAS ITapa:; KepaMHJeCKHI BajJl — KepaMH4yecKasl BTYIIKA. | aKoe cOYeTaHHE
MaTepHaJIOB OlTarofaps 4Ype3BEIYAIHO TBEPAOMY, HO XPYIIKOMY MarepHaly — KepaMHKe ITPH
ONTHMAILHOH CMa3Ke, OOecIledHBaeT O4YeHb MAaJeHbKHH H3HOC ITOMIIHITHHKOBOH ITapHI.
OIHAKO ITIPH HEZOCTAaTOYHOH CMasKe, H3-3a CKOIUIEHHS BO3[yXa IIH 00pa30oBaHHA ITapa ITPH
IeperpeBe, yke yepe3 KOPOTKHI ITPOMEKYTOK BPpeMeHH CYIIECTBYET OIaCHOCTh OIIOKHPOBKH
Bama. Croma creayeT AOOaBHTh JOBOIBHO BBICOKYID YYBCTBHTEIBHOCTh JaHHOHM ITaphl K
MeXaHHYECKHM Harpy3kaM, BO3HHKAIOIIIHNM, HallpHMep, IIPH yaapaX BO BpeMd
TPAHCIIOPTHPOBKH WIH ITPH ITOITBITKE JeOIOKHPOBATh Ball OTBEPTKOH H T.JI,

[JognmmmHuKoBas mapa: CTaIbHOH Ball — VITIEPOAHAS BTVIIKA B ITPOTHBOIIOIOKHOCTD
BBIIIEPACCMOTPEHHON TTOMIITHITHHKOBOH ITApEl 00NIafacT BBEICOKOH YCTOHUYHBOCTBIO K pabore
Ha CyXOM xXony. OHa HMEET BBICOKYIO YCTOHYHBOCTD 3aKaJIeHHOIO Balla K yaapaM.

Ha ocHOBaHMH MHOTOIETHEN PadbOThl MIUIIIMOHOB HACOCOB ¢ MOKPEIM POTOPOM OBLITH
TTOIIYUEHEI CTaTHCTHYECKHE JAaHHBIE OT TOM, YTO ITPH HOPMAIbHBIX YCIOBISX SKCIUIYATal[HH
ITPOAOIKHTEIIBHOCTE CIIYKOBI HacocoB cocraBisieT or 40000 mo 70000 yacoB mim 8 — 12
rogaM bSKcIuryaTaii. Mmerorcs gaHHbBIe, 4YTO OOJIBINOE KOJMMYECTBO HACOCOB C MOKPHIM
poropoM orpadortanu 6omee 15 IeT He JIOMasCh M, He TPedys TEXHHYECKOr0 00CITYKHBAHHA.

3.2. Hacochl ¢ CyXuM poTopom
Ha puc. 6 mmoka3aH Hacoc ¢ CyxXHM poTopoM (pupmbl Salmson. PaccMoTpHM Ha 3TOM

IIpHMepe, KaK pelaeTcs mpodlieMa yreueK, OCEBOH CHIIBI B HACOCaX CYyXOro poTopa.

s repMeTHYHOCTH palbodeHl ITOJIOCTH Hacoca, YTOOBI HCKIIFOYHTL YTEYKH V V3

HCITOIB3YIOT CKOJIB3sIIee TopleBoe yIDIOTHeHHe (4220 u 4240). B maHHOH KOHCTPYKIIHH
KPYTSIIIHA MOMEHT OT JBHTaTels IepefacTcs padoueMy KOIecy yepe3 My(PpTy.

YTeUKH KHIKOCTH Vjﬂ H erj MITHHMH3HPVYIOTCA }"CTE],HGEKGf[ Ha IICpSIHEM H 3aJHCM

IHCKaX JIaOMPHHTHBIX VIUIOTHEHHH B BHAE IMUIMHIPHYECKHX OYVPTOB ¢ MHHHMAaIbHBIMI
3a30paMH MeXJIy HHMH H KOPIIYCOM Hacoca. IIpryeM I ypaBHOBEIIMBAHHS OCEBOH CHIIBI
5TH OYpTHl BBOIOIIHEHBI Ha OAHOM paguyce. KpoMme Toro, B BEAVIIEM JIHCKE BBITIOITHEHO
OTBEPCTHE, KOTOPOE TAKKE YMEHBIIIAET OCEBYIO CHITY, BOSHHKAIOIIYIO ITPH paboTe Hacoca.

Hacockhl cyxoro poropa MpHMeHSIOTCS JJI CO3JaHHI OONBINHX MOIITHOCTEH (Oomee 3
KBT). OHH MMEIOT BBICOKHH K.IL.J., HO YCTYIIAKOT HAacocaM MOKPOI'O POTOpa IO IMTYMOBBIM H
SKCIUTYaTaI[HOHHBIM TT0KA3aTEIISM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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POTOpPOM

1111 — xopryc Hacoca, 1222 — xkoxyx, 2110 —Bamn Hacoca, 2250 — 3aKkprITOe padodee KOJIeco,
3180 — HacocHag omopa, 4220 — BpalaroInascsa 4acTh TOPIIEBOro VIUIOTHeHHS, 4240 — He
BpallaroIlascsa 4acTh TOPLIEBOTO VIUIOTHeHHS, 4590 — VIUIOTHHTENbHAs IpoKiIaaka, 6700 —
mroHKa, 8010 — motop, 9621 — gpeHakHasg 3armymka, 9910 — BHHT My(pThI, 9920 — 3aTsDKHAS

raitka, 9923A u 9923B — raiika, 9929 — raiika padodero koneca, 9935 — ymmop MmypTsI, 9940 —
ITpyKuUHHAa 1manda, 9951A u 9951B — nmmneka.

Bimnsinne TeIuio - GH3H4YecKHX NapaMeTPoB KIJKOCTH HA BBICOTY BCAChIBAHHA H
MHHHMAJILHOE J0NYCTHMOE JABJIEHHE, KOTOPOe J0IKHO ObITH HA BX0/1€ B HACOC,
qT00bI OH padoTaJI 0€e3 KAaBHTAITHA

JIng GeckaBHTAIMOHHOH paloThl Hacoca HeOOXOMMMO BBOIOIHEHHE YCIIOBHH JIEKIHS 4,
CTP. 5
NPSHA [0 NPSH + (0.6 —0.9) m
Hr oo 1 Hg—(0.5+ 0.6) M.

JIng TMOAKIIFOYEHHI Hacoca K CeTH, IIOKa3aHHBRIX Ha pHc. 4, BennmunHel NPSHA

2

OITPEACIIAIOTCA.
AN WNIDWOTTA (. . T . TT_ - /- )J,r—
AOKYMEHT NOoarnMcAH nom 5':_ =]
SNEKTPOHHOW NMOANUCLIO om ec) f_g
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 mec) f]g
Bnapeneu: lebayxoea TateaHa AnekcaHgpoeHa N

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B ﬂﬁ[[lEM BH/IE O9TH YPABHCHHNH MOKHO IICPECINHCATD KaK

NPSHA = (Psxoon —Pu)/_g. (3)
THE Pexoon = (P1 1 _g Hree — — g hnomec) — HOITYCKAEMOE JAaBIIEHHE, KOTOPOE JOIKHO OBITH Ha
BXOJIE B HAcOC, YTOORI OH padorai 0e3 KaBUTaI[HH.
M3 ypaBHeHHA (5) mmony4daeM, YTo
Paxoon= _g _1| NPSHA + p,. (6)

1. Bhuanue memnepamypsl nepekauiéaemoll HeuoKocmu

[Ipn yBelMuYeHHH TeMIIEPATYPhl KUIAKOCTH YBEIIHMYHBAETCS JIABJIEHHE HAaCHIIIEHHOIO
Iapa p» H YMEHBINAETCS IUIOTHOCTh II€pPeKaYHBAeMOH JKHIKOCTH, CM. I'PaPMKH H TaOJIHIIBI
H3MEHEHHE 3THX ITapaMeET POB IS BOJBI 1 €€ CMECEH.

IlIpumep 1. OnpenenuTs BEICOTY BCACBIBAHM S H MHHHMAIBHOE JOITYCKAEMOE JIaBJIEHHE
Ha BXoZe B Hacoc Wilo-IL 50/170 mepekaunBaromero ropsuyrmo soxy (Temreparypa 80°C) ¢
pacxo-goM 50 M°/yac. CpaBHHTB IIONyYeHHbIe 3HAYEHHS U1 HarHeTaHHT HacOCOM XOJIOXHOI
BOJIBI.

M3 xaramora Ha 5TOT Hacoc ro kpuBoii NPSH = f{Q) mna pacxoma O = 50 m’/4ac
HaxoqnM, yTo NPSH = 5 M. M3 rpaduxoB IS YHCTOH BOJBI ONIpPEJelIgeM, YTO ITPH 3TOH
TeMITepaType IIOTHOCTh BOJBI paBHa 972 KI/M°, JaBleHHe HACHIIIEHHOTIO ITapa p, = 0.473 aT™

=(0.4730 9.81010" ITa.
JI1 MUHHMAIBHOI'O JOITYCTHMOr0 AaBineHusI Ha Bxoae: NPSHA = NPSH + 0.6.
Torma mmo ¢popmyie (6) IMPOBOIHM He CIIOKHBIH pacyeT
Pexoon= —_ g _— (NPSH + 06) + Pn = 7211 981 |_|(5 + 06) +0.473_ 98111 104 =
=1.0170 9.81010*ITa=1.017 arm.
J17151 XOIIOMHOH BOIBI
Pexoon= _g — (NPSH +0.6) +p,= 1000 0 9.81 Z(5+0.6) +0.012- 9.81 Z10*=0.57 arm.
T.e. yBelIMUYeHHEe TeMIIEPATYPhl IIEpeKauMBAeMOH JKHIKOCTH IIPHBONHUT K YBEITHYEHHIO
JOITYCKAEMOI'O JTABIIEHH S IT0 CPABHEHHIO C XOIOAHOH Bogom Ha: 1.017 —0.57 =0.45 arm.
OTO 3HAYWT, YTO IS BapHaHTa ITOAKIIOUeHHI A) H B) HeoOXOOZHMMO IIH YBEIHYHBATh
OaBIIEHHE p; Ha 3Ty BEIMYHHY IWIH IIOAHATH IOHAIOMIMII pe3zepByap Ha 4.5 merpa. g
BapHaHTa C) HaJ0 YMeHbIIIaTh PacIIOIOKeHHe HacOoca OTHOCHTEILHO YPOBHS BOIBLI Ha 4.5 M.
OmnpenemM, Kak H3MEHSeTCS TIeOMeTpHYecKas BBICOTa PAaCIONIOKEHHS IIPH
HarHeTAHHH TOPsSYEH BOIBI JJIS TOrO JKE€ Hacoca, padoTarOIErO HA TOM KE PEXKIME.
CormmacHo (popmyiie (3) BEICOTa BCcaChIBAaHH S paBHA
Hs:: — If/pf — _gNF’SH —Pnhn— & hﬂﬂmépb scj-ff Lg
[TycTh HACOC OTKAYMBAET BOLY H3 OTKPHITOIO Pe3epByapa, TOTAA p; = Pamy = 9.81C 10* ITa u
ITIOTEPH BO BCACHIBAIOIIEM TPYOOITPOBOE PaBHEI 0.5 M.
Torma st XOIMOTHOM BOABI BRICOTA BCACBIBAHHS PAaBHA
Hocxon = (p1 — _gNPSH — pn— _ g hnomeps oo/ —g = (9.81_10% — 10000 9.81 1 5 - 0.012 _
9.81210* --1000 Z 9.81Z 0.5)/ 1000 9.81 =4.38 m
A MakCHMalIbHAs JIOIIYCTHMAas TIeOMeTpHYecKass BBICOTA  PACIIONOXKEHHS Hacoca,
IEPEKaYHBAIOIIET0 XOIOAHYIO BOY PaBHa
Hrocxon < Hee —(05+0.6)=438-0.5=388 M
T.e. HacOC JIOIDKEH HaXOAHUTHCS He BHIIE 3.88 METPOB HaJ YPOBHEM BOJIEI B PE3epPBYaApE.
J111s1 Topstdeil BOALI BEICOTa BCaChIBaHHS paBHa
Hee oop = (p1 — Zg NPSH — pp — Z g hpomepe &)/ Og = (9.81010* —972Z 9.81C 5 - 0.4730
9.81_10" -
-97209.81 - 0.3)/9720 9.81 =-0.078 m.
A MAKCTIMTATTEH AT MOTTVCTTIRA T TeONeTOIIY S CKAH BBEICOTA pE],C]'[GJIG}I{EI—]I[H HACOCa,

OOKYMEHT I:ID,HI'IMCAH |
SNEKTPOHHOWM MOANUCHIO ABHA
Ceptudikar: - 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu, Lebayxopa [atbAHa AnekcaHapoBHa 'EMHEpﬂT}'pﬂﬁ snﬂc HACOC HAJ0 ONYCTHTh

HencrenteneH: ¢ 20.08.2021 no 20.08.2022 Ha (.58 m.



2. Hazrnemarue cmecu: 600a + 2iuKons
[Ipn moGaBieHHH ITIMKOIS B BOAY YBEIHUYHBAETCS IUIOTHOCTh CMECH H YMEHBINAETCS
NAaBIIEHHE HACBHIIEHHBIX ITAPOB II0 CPAaBHEHHIO C YHCTOH BOMOH IS COOTBETCTBVIOIIHX
TeMIIEPATYP KHIKOCTH.
IIpumep 2. B KauecTBe IIpHMEpa paccMOTpHM padoTy TOro K€ Hacoca, HO
TIepeKaYHBAIOIIEro cMech: Boma 60% + ruxonb 40% mpH Temmeparype 80°C.
M3 TalOmmpl 1 rpaHKOB WIS JaHHOH CMECH OINpeelseM ee INIOTHOCTh, KOTOpas IIPH 3TOH
TeMIleparype paBHa 1033 Kr/M° M ZaBIeHHe HACHIIIEHHOrO ITapa, KoTopoe paBHO 0.36 aTM.
Torma mmo ¢popmyiie (6) ITPOBOMM He CIIOKHBIH pacyeT
Pexoon= _g _ (NPSH+0.6) + p,=1033_9.81 (5 +0.6)+0.36_ 981010 =
=0.9380 9.81010" ITa = 0.938 arm.
Bricora BcachIBaHMS IIPH HarHeTaHHH TOpsSYeH CMeCH I TOro JKe Hacoca,
palboTaroIero Ha TOM JKe peXHMe, MOKHO HalTH 110 (popmyiie (3)
Hee = ( pame — _gNPSH — pp — Z g hnomepe o)/ Og = (9.81-10* — 1033 9.810 5 - 0.36_
9.81-10% -
- 1033 9.810 0.5)/ 10330 9.81 = 0.7 M.
A MakCHMalIbHas JIOIIYCTHMAas TI'eOMeTpHYecKas
IEPEKAYHBAIOIIETO TOPSYYIO CMECh PaBHA
Hroe < He—05=07-05=0.2M.
T.e. mpH NepeKAYHBAHHH ropsveil cmecH ¢ Temmeparypoin 80°C mHacoc goJrkeH
HAX0UThCH He Bbllle (.2 M HaJ YPOBHEM B0o/Ibl B IOJAKOIIEM pe3epByYape.
3. BiiMsiHHe YCTAHOBKH HACOCA HA 0TMETKE, OTIHYHOM 0T HYJIEBOI OTMeTKH
HAJ YPOBHEM MOpH
Kak m3BecTHO, IIpH YBEIMYEHHH BBICOTHI HaJl YPOBHEM MOPS, arMOC(EepHOE IaBJIEHHE
yMeHbIIaeTca. Ha »To ciexyer menark IOIMPaBKY B CTOPOHY YBEIHYEHHS IOIIYCKAEMOIO
IABIIEHHS HA BXOHE B HACOC Pex son WM YMEHBIIEHH I BEICOTHI PACIIONOKEHN S Hacoca Hr o Ha
3TV Ke BEIIHYHHY, T.€
PexoonHl 0= Pexdon H=0 T :g _Hec
Hrecm 0 = Hec=0 - —Hec.
B Talmiie mokazaHbl 3HAYEHHS ITOIPABOK BXOJHOIO AABIIEHHSI H BBICOTHI BCACBIBAHHSA _ He.
JUL PasHBIX BRICOT HaJl YPOBHEM MODSI.

BBEICOTA  PACIIOIIOMRKCHIIA  HACOCA4,

Bricora ycraHoBKH Hacoca | 300 | 50 [ 700 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500
HaJ] YPOBHEM MOPS, M 0
[lormpaBka _ Hee, M 03 106 |08 1.2 1.7 122 | 2.7 3.2 |36

Ilpumep 3. OrnpenemnTs MHHHMAJIbLHOE JOITYCKaeMOe JaBIIEHHEe Ha BXOJe B HACOC
Wilo-IL 50/170 mepekaunBarommero ropsuyio soxy (temreparypa 80°C) ¢ pacxomom 50 m>/uac
1 YCTaHOBJIEHHOrO Ha BeicoTe 1000 M HaJl ypOoBHEM MOPSI.

M3 nmpumMepa 1 momycTHMOe JaBlIeHHe IS Hacoca YCTAHOBIEHHOIO Ha HYJIEBOH OTMETKE
PaBHO

Pex oon=1.0170 9.81 010" ITa = 1.017 arM. Torma IIpH YCTAaHOBKH 5TOrO Hacoca Ha BBICOTE
1000 M maBineHHe Ha BXOIE JTOIKHO OBITE PABHO

Pex don = PexoonH=0 + _g _Hs = 1.017L1 981 _10"+972101 9.81 _1.2=1.13411 9.81 _10* =
1.134 atm

A ITCOMETPHYICCKAA BbHICOTA PACIIOIOREHHHA OTHOCHTCJIBHO ITOAAKIIIET O pe3icpByYapa

H: ec 2op =Hrecw=0— _Hecm o =—038—-12=-1.78M.

T.e. YpoBeHDb KHIAKOCTH B pe3epByape [J0JI7KeH HAXOMMTHCH BbIIe, 4eM Hacoc Ha 1.78 M,
UTOHALT Hacns NannTa T he? BaRWT AT

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

CepTtudmkar:
Bnapeneu:

Nencreutened: ¢ 20.08.2021 no 20.08.2022

12000002A633E3D113AD425FB50002000002A6
lLleBayxoea TateAHa AnekcaHapoBHa

H PABOTA Ne6

IbIX PACXo010B B0O/Ibl
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[{errp paboOTHI:

—IIpakTHueckoe H3yUeHHE OCHOBHAIX XapaKTEPHCTHK CTPVH.

—H3yuyeHne m orpaborka METOMUKH H3MEPEHHS CKOPOCTEH BO3AYXa ITPH ITOMOIIH TPYOOK
[Iuro 1 Mukpomanomerpa MMH - 23500.

[ Ipubopsl 1 060PYIOBAHHUE:

—JlaGoparopHas ycTaHOBKA.

—Tpy6ka IInto n MuxkpomanoMmerp MMH — 2500.

—KoopanHatHOe YCTPOHCTBO.

IlocTaHOBKa 3a/1aum

B BEHTHIBIIMOHHON TEXHHKE YaCcTO ITPUXOIHUT CS BCTPEUYAThCS CO CTPYSAMH, KaK IPAaBHIIO, 3TH

CTPYH TYPOyIIEeHTHBIE. CTPYS, HEOrPaHHYEHAS TBEPABIMH CTEHKAMH H PacCIPOCTPAHSFOIASCS

CBOOOJIHO B IIPOCTPAHCTBE, 3allOITHEHOM TOH K& CpeldoH, Has3pIBACTCSI CBOOOIHOM

3aTOIUIEHHOHN CTPYEH. EcCIm TeMrieparypa CTPYH paBHA TeMIlEpaType BO3IyXa B ITOMEIEHHI,

OHAa Ha3BIBAET CS H30TEPMIYECKOM.

MexaHusM o00pa3oBaHMS H PaCIpPOCTPaHEHHS TYPOYIEHTHOH IIPHTOYHOH CTPYH
XapaKTEPHU3YETCA CIEMYIOIIMH YePTaMH:

- CTpys TYpOVIIEHTHaA, IIO3TOMY TeUEeHHe €€ COIPOBOXKAAeTCA OOpa3OBaHHEM BHXPEH,
TIEPEMEITAOIIMX YACTHIBI CTPYH KaK B IIPOIOIBHOM, TaK H B ITOTIEPEYHOM HallPaBIIEHHSX.

- BHXPEBBIE MACCHI IIPH CBOEM ITOMEPEUYHOM IIEPEMEIIEHHH ITOINAJA0T 3a IIPEAENbl CTPYH,
IIEPEHOCAT B COIPHKACAIOIIHECS CO CTPYEH CIIOH HEIOABHKHOI'O BO3AyXa CBOH HMITYIILC
IBIDKEHHS M YBIIEKAIOT 3TH CIIOM. Ha MecTo BBIOPOINEHHBIX M3 CTPYH YACTHI[ ITPOHHKAIOT
JACTHI[BI OKPYKAKOIIEro BO3JyXa, ITOATOPMAaXHBAIOT TI'PaHHYHEIE (TIepedepHITHBIE) CIIOH
IIOTOKA. TaK yCcTaHaBIMBAETCS OOMEH MacCaMH H HMITYIIbCOM JBHJKEHHS MeXIY CTPYEH H
HETIOABIKHBIM BO3AYXOM, B Pe3yIbTaTe Yero Macca, IMpHHA CTPYH PacTyT B HallpaBIEHHH
TEYEHHS 3a CUET BOBIIEUEHH S B JIBIDKEHHE HEITOABHKHOI'O BO3IYXA.

[IomTOopMOKEHIE YACTHIBI AaKTHBHOIO ITOTOKA BMECTE C VYBIESUEHHBIMH YaCTHI[AMI
OKPYKAIOIIETO BO3AyXa 00PasyIOT IIOIPAHHYHEIH TYPOYIEHTHBIH CIIOH, TOMIIIHHA KOTOPOro B
HaIlpaBJIEHHH TeYEHH S BO3pacTaeT. ECIIH B BEIXOHOM CEYEHHH IIPHTOYHOIO ITaTpyOKa HMEET
MECTO PaBHOMEPHOE PaCIPENENIEHHE CKOPOCTEN, TO B HaYalle CTPYH TOJINHHA ITOT PaHHYHOI O
CII0S1 PaBHA HYVIIIO.

B sTOM ciy4yae rpaHHIlBI TTOTPAHHYHOIO CJIOS MPeACTaBIISIFOT COOOHM pacXOMSIIHECS
ITOBEPXHOCTH, KOTOPBIE IIEPECEKAIOT CS Y KPOMKH ITaTpyoKa.

C BHEIIHEH CTOPOHBI ITOTPAHHYHEIN CIOH CTPYH COIPHKACAETCS C HEITOABHIKHBIM
BO3AYXOM, IIpHYEM IIOJ BHEIIMHEH TI'PaHHUIEH ITOHMMAIOT IIOBEPXHOCTH, BO BCEX TOUKaX
KOTOPOH ITPOAOIIbHAs (OCERasI) COCTABRILIIOIIAS CKOPOCTH PaBHa HYIIO (ITPpaKTHYECKH OKOJIO 4
% OT CKOPOCTH Ha OCH cTpyH). IlommepeyHas cocTaBIISION[AsI CKOPOCTH HE MOKET PaBHATHCS
HYIIFO, TaK KaK 3a CUET Heé€ IPOHCXOANUT BO3PACTaHHE MACChl CTPYH.

C BHEIIHEH CTOPOHBI IIOTPAHHYHBIN CIIOH IPAHHYHT C SAPOM CTPYH. fAapo — obimacTh
CTPYH, IJIe CKOPOCTh ITOCTOSIHHAsI M paBHA CKOPOCTH HCTeueHHs. llo mepe yamalneHHsa OT
BBIXOMHOI'O CEYEHNS C YTOMMI[EHHEM TTOTPAHHYHOTO CIIOS IPOUCXOIHNT CYKEHHE Spa.

YYacTOK CTPYH, XapaKTepH3YIOIIHIICA HEH3MEHHOCTHIO CKOPOCTH IO OCH, Ha3bIBAeT Cs
HayaJIbHBIM. /larmee, CKOPOCTH ITO OCH ITOTOKA YMEHBINAETCS, IIOrPAHHYHEIN CIIOH 3allONHSIET
yKe BCE IOIIEPEYHBIE CEYEHH S CTPYH BIUIOTH JO OCH.

Y4YacToK, I KOTOPOro B3TO XapaKTEpPHO, HA3bIBAETCS OCHOBHBIM. (COITIACHO
COBPEMEHHOH TEOPHH TYPOYIIEHTHOCTH CTPVH, MEXIY HayallbHBIM H OCHOBHEIM YUaCTKaMIL
PACIIONIOKEH IIEPEXOMHBIH, HO TIIOCKONIBKY €ro IIPOTSDKEHHOCTh HE3HAYHTEIBHA, WM
TINATIafANAararnT I _AIIITAINT ATOAr  AncTATIT TATRKO M3 HA4YaJIbHONO M OCHOBHOI'O YYACTKOB.

NOKYMEHT NMOANMMCAH
SNEKTPOHHOW MOAMMCHIO O H PaBHO JaBJIEHHIO B  OKPY/KAIOUIEM
Ceptudhmkat: | 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebayxoea TareAaHa AnexkcaHapoBHa

[AJ4aCT B HaIIpaBICHHH JIBHKCHIA. IlomHoe
NeiicTeuUTeneH: ¢ 20.08.2021 no 20.08 2022 [CA ITIOCTOAHHBIM BO BCCX CCHCHHAX CTPVIL
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[Tockonpky Temreparypa (IDIOTHOCTD ) H30TEPMHYECKOH CTPYH COBITAJacT C STHMH XKe
ITapaMeTpaMH OKPYKAIOIIEro BO3AyXa, OCh CTPYH IPSMOIIHHeHHa. ECIH ITIOTHOCTh B CTpYe
MEHBIIIE IITIOTHOCTH BO3AyXa B OKPY2KAOIIEM ITPOCTPAHCTBE, OCh CTPYH HCKPHBIISIETCS BBEPX,
eClIH IUIOTHOCTh B CTIpye OOIBINE, TO OChb HCKPHBISETCS BHH3 Olarofapsi JIeHCTBHEO
I'PABHUTAL[HOHHBIX CHIIL.

C ymaleHHeM OT ITPHTOYHOIO OTBEPCTHS IMHMPHHA CTPYH OBICTPO BO3PACTacT, 4TO
IIPHBOJANT K PE3KOMY YMEHBIIEHHIO CKOPOCTH H HHTEHCHBHOCTH H3MEHEHHIO TeMIIepaTyp H
KOHI[EHTPaILlMH BPEeQHOCTH B IIOTPAaHHYHOM cJIoe. B sipe Ke BO3AYX COXpaHSeT (pH3HYeCKHE

CBOHCTBAa H XHMHYECKHI COCTaB ITOCTOSHHBIM H COOTBETCTBYIOIIIHM 3THM CBOHCTBaM BO31yXa
ITPH HCTCYUCHHII.

Cxema CTpyH

Pacyer npuro4YHOH CTPYH.

L= 200 v’/

Frione= 31.1 »?

Hrom=3 M

_t0=17

BrIOHpaeM BO3LYXOpacIpedeIHTENbHYIO perneTky PP-3 A0= 0,032 Mm? m=4.5 n=3,2
V0=1,74 m/c

Viorn=1,4*0.2=028 M/c Vpgorr= Vx

1—%: @@
- e — .
—tx<_tmomn=1.,5
xorp=0,5*H=0,5%3=191 M IIpOHCXOTHT OTPEIB CTPYH.
OcTaBIgeM IIPHHATHIN BO3IYXOpacIIpeleTHTe .

Ecim yCIIOBHO ITPOAOIDKATE 00Pa3yIOIHe OCHOBHOIO YYacTKa 0 HX IepeCeYeHHS,
TO TOYKA ITepecedeHH HX Oy[eT SBIISATHCS ITOIFOCOM CTPYH. 3TH 00pa3yIoIHe CTPYH
COCTABJIIIOT C OCBIO CTPYH YIOJI, Ha3bIBaeMBIH YITIOM OOKOBOI'O pPacIIHpeHH.

CHEE[}"ET OTMCTHTBE., 4TO VIOl OOKOBOI'O PaCIIHpPCHIIA OCHOBHOI'O YHACTKd OTIOMHACTCA
OT VIJIa OOKOBOI'O PaCHIIHNPEHITA HAYdJIbHOI'O YHACTKA. bokoBoH Y1I'OII paClIpPEHHA OCHOBHOI'O

yyacTKa cocTaBIIseT ropsyka 12-13" (ecmm 3a rpaHHYHYIO CKOPOCTD ITPHHHUMATD VO 4’).
BokoBoH yronm pacHmpeHHS Ha4aJdbHOI'O y4yacTKa 3aBHCHT OT PaBHOMEPHOCTH ITPO]HIIS

ATARIWVMTTY TTA T TWATIS TIS TTO M TTTAD

NOKYMEHT NOOANMCAH
SNEKTPOHHOWM NOONMUCHIO 1 HaYaJIbHOM, HMECT MCCTO HEIIPCPBIBHAA
Ceprudhmkar: 1 12000002A63383D113AD425FBS0002000002A6 M JIaJbIle OT BBIXOJHOI'O CeYeHHS HacalKa,
Bnapeneu. Ulebayxopa TateaHa AnekcaHOpoBHA

OTPH cXeMy CTpyH). Ha OCHOBHOM VYacTKe
NeiticTBUTeneH: ¢ 20.08.2021 no 20.08.2022 Ioneil (CKOPOCTHBIX ITPOQHIEH) BO BCeEX
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ceueHsIX. llomobme 3akmodaeTcsd B TOM, YHTO B CXOAHBIX TOYKAX TTFOOBIX ABYX CEUEeHHH
OCHOBHOI'O YHACTKd OTHOCHTCJIBHBIC BCIIHYHHBI CI{DPOCTEﬁ (OTHDH_[E:HHE CKOPOCTH B KaKOH —
THOO TOYKE JAaHHOTO CeYeHH S CTPYH K CKOPOCTH Ha 'DGH) H I'PaJHCEHTEBL GI{DPDGTEﬁ OJHHAKOBBI.
CXOImHBIE TOYKH OCHOBHOIO YH4CTKa JICKAT Ha OJHOM JIVHE, HpDEEI[éHHGM H3 IIOIOCA

CTPYH.
B zamauy maGopaTopHOH paOoOThl BXOAHT OIpejelleHHe UIHHBI Ha4aldbHOI'O ydyacTKa

Xu. H3MEHEHHE OCEBOH CKOPOCTH IO JJIMHE CTPYH, IIOCTPOEHHE XapaKTEPHOIO ITPO(HIII
CKOpoCTEM B  Oe3pasMEPHBIX  KOOpAMHATax, OIIPEAcleHHe  KOIHYECTBA  BO3yXa
3KEKTHPYIOIEH CTPYEH M CpaBHEHHE IIONIYUYEHHEIX PE3YIIBTATOB BBIUNCIEHHBEIM IIO
3aBHCHMOCTSIM, H3BECTHBIM H3 TEOPHH TYPOYIIEHTHEIX CTPYH.

MeToaHKa H3MePEHNS CKOPOCTEN

JIIIst I3MEpPEHHS CKOPOCTEH ABIKEHHS BO3AYXA HCIIONb3VIOTCS Pa3/IMUHBIE ITPHOOPHI:
YallleyHble M KPBUIRYATHIE aHEMOMETPBI, TEPMOAHEMOMETPHRI THIIa TA mau Tpyoku lIuto c
MHKpoaHeMoMeTpaMu THITa MMH. Bece 5TH npHOOPEI H3MEPSIOT CKOPOCTh KOCBEHHBIM
IyTéM, a 3areM JIHOO II0 TAapHPOBOYHBIM IpaHKaM, JTHOO IIEPecYETOM OIIpeJeseTcs
3HAYEHHE CKOPOCTH. /IS BBITIOIMHEHHS JaHHOH J1abOpaTOPHOH padOoTHl ITPHHSITA METOIHKA
OITPENETIEHNS CKOPOCTEH, C IIOMOINBI TPYOOK IIHTO B cOYeTaHHMH ¢ MHKPOMAaHOMETPOM
MMH. 32ror criocod mmpoct, donee ToUueH H TpedyeT MEHBIIE BPEMEHH IS 3aMepPa CKOPOCTH B
Ka KO TOUKE CTPYH.

[Ipu oMoy KoopaAHHaTHHKA, TPYOKY [IHTO ITOMEINaroT B TOYKY CEUEHHS CTPYH IS
3aMepa ITIOIMHOIO JarlIeHHsS. B JaHHOM ciyyae OyIeT H3MEPSTHCS CKOPOCTHOE [aBIIEHHE
7 = ¥4, Tak xak cTaTHYecKoe JaBIeHHE PABHO JABIEHHIO B OKPYKAIOMIEil cpejie ITOMEIEHH .
1 U3MepeHH S TIOIHOIO JARJIEHHS INTYIEP CO 3HAKOM ““+° TpPYOKH IIHTO IomcoequHseTcs
IIJIAHTOM K IUIFOCOBOMY INTVIEPY MHKpoMaHoMerpa MMH. IloxkaszaHis MHKpoMaHOMETpPa
3aICHIBAIOT B TAOIHITY, IIPHYEM HEOOXOMHMO 3a(PHKCHPOBATh KOA(P(HIHEHT, OIIPe IeILFOIIIIT

YI'OII HAKJIOHd MIKPOMAaHOMETPaA.

Ilocnedoeamens HoCHb _GbLINONHEHLIS 1ADOPAINOPH 0Ll PAbONIbI

J71s1 H3y4eHN ST OCHOBHBIX ITAPaMETPOB CTPYH OOIBIIIOE 3HAYEHHE HMEET CKOPOCTh Ha OCH B
Pa3IMYHBIX CEUEHHX. 1103TOMY BRITONMHEHHE 3aMEPOB Ta00PaTOPHOH PaOOTHI CBOJUTCS K
H3MEPEHHIO CKOPOCTEH B Pa3IMYHBIX TOYKAX OCH CHMMETPHYHOH H30TePMHYe CKOH CTPYH.
[IpucTymas K 3aMepaM CKOPOCTEH B KaKJIOM CEYEHHH, ITPeKIe BCEro, He0OXOMHMO
OITPEJEINTEH KOOPAHHATEI OCH CTPYH B 3TOM CEYEHHH.

HaxoxaeHHe ocH CTPVYH B KaXJOM CCHUCHHI ITPOH3BOIHT CA CJICAVIOITHM GﬁpﬂBGMZ

—KoopaHarHHK BMecTe ¢ 3aKpeIUIEHHBIMH HAa HEM TPYOKaMH ITMTO YCTAaHABJIMBAIOT
IIPHOIM3HTENBHO Ha 5-10 cM neBee (B TOPH3OHTAILHOH IDTIOCKOCTH) BH3YAJIBHOH OCH CTPYH
TaK, YTOOBI KOHIIBI TPYOOK OBIIM Ha HEOOXOAHMOM PACCTOSHHH OT BBIXOJHOI'O OTBEPCTHS, T.€.

B OIIPeJIeIEHHOM CEYEHHH CTPYH.

—IlocTosHHO (PHKCHpPYS TIOKa3aHHS MHKPOMaHOMETpa IUIABHO IIEPEIBHIAIOT
KOOPJHHATHHK BIpaBO. Ilo TIIOKa3aHMSIM MHKPOMAHOMETpa OIpPEeAelstoT TOYKY B
TOPH30HTAJIBHOH IIOCKOCTH. C MaKCHMAlIFHBIM ITOKa3aHHEM 3aKPEIUIIIOT TOPH30HTAIIbHOE
IIepeMeNIeHHE KOOPHHATHIKA B 3TOH TOYKE.

—IlogHMaroT IIpH ITOMOIH KOOPJAHHATHHKA TPYOKH [IHTO BEIIIE BH3YaIIbHOH OCH Ha
5-10 cM.

—IlocTosHHO (PHKCHPYS IOKa3aHHSI MHKPOMAaHOMETpPa, INIaBHO IEPEMEINAIOT TPYOKH

NOKYMEHT NMOONUCAH
SNEKTPOHHOW Noannceio 'BaTb OCH CTPYH B JaHHOM CCHCHHH.
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 * B JAHHOM CEUYeHHH H BCE ,[[EiJILHEf[L[IIIE
Bnapeneu: lleBayxoea TateAHa AnekcaHapoBHa

[CHHTBIBAIOT OT OCH CTpPVYH. HGH}"IEHI—[&IE
Nencreurenen: ¢ 20.08.2021 no 20.08.2022
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AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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Tabmrra Nel
X
Y
y Y
X
V,
V,
x_ v
Vi

I ITocTpoeHHe TPOQHIII CKOPOCTEH B PA3IHYHBIX CEYEHHSIX OCHOBHOI'O YIaCTKa CTPYH
Ha ocHOBHOM y4yacTKe BEIOHpPArOT 4 — 5 ceueHHH (IPOH3BOIIFHO). B Kak oM

CEUEHHNH OIIPEAEIIIIOT OCh CTPYH. Jlajee OT OCH CTPYH B KaKJIOM M3 BEIOPaHHBIX CEUEHHI B
4 — 5 OIPENEIISTIOT CKOPOCTE.

O0paboTKa IMOJTYYEHHBIX JaHHBIX
IlocTpoeHHe cXeMBI CTPYH IO 3aMEPEHHBIM JaHHBIM. Ha MIDIIIHMMeTpoBOH OyMare
B OIPeJelIEHHOM MaciiTade BBRUEPUMBAETCS cXeMa CTpyH. Ha cxeMy CcTpyH HaHOCHTCS
IrPaHHIla HAYaIIFHOTO y4acTKa H CTPOHTCS 3aMepPeHHEIe ITPO(IIN CKOPOCTEH IS BCEX
CEUEHHIL, TJe IIPOBOAIIHCE 3aMePhI. OIPeIEIIETCS VIOl PACKPBITHS CTPYH.
1. IlocTrpoeHne pacmpeaeneHHsS OCEBBIX CKOPOCTEMH:
a) Ha TpaHKe, BHIIIOJIHEHHOH Ha MIDIIMMeTpPoBOH Oymare, B Oe3pa3sMepHBIX

KOOPpAHHATAX IIO EEPTI]I{HJILHGﬁ OCH HAHOCATCA TOYUKH, ITIOJIIYHUCHHBIC IIPH 3dMCPC OCCBBIX
CI{GPGCTEﬁ B Pa3lIMMHbIX CCHCHITAX,

X
0) Ha 3TOT ke rpa)HK HAHOCSTCSA TOYKH H CTPOHTCS TeOopeTHYecKas KpHBas X

rae; X - CKOPOCTh HA OCH CTPYH Ha pacCTOSHHH “X, B M;
X — PACCTOSHHE OT BBIXOMHOTO OTBEPCTHSL, B M,

M — KHHeMaTH4Ye CKast XdPAdKTCPHCTHKA CTPYH

re: P - MTOIPABOYHEIH KO3((HIMEHT, YUYHTBIBAIOIIHH HEPABHOMEPHOCTE ITPO]IISL

)

[
[

CKOPOCTEH Ha BBIXOJE P=3s (B HaIlIEM CIIy4Yae P

o= |
T

o . MTOMPaBOYHELIT KOA((HIINEHT, YUHTHIBAIOMIHI IUIOTHOCTh CTPYH
HaIlleM CIy4ae 0 = 7‘)

, (B

0 - 1mmomamp KHBOIO CeYeHH S IPHTOYHOTO OTBEPCTHSL.
I1 ITocTpoeHne Ge3pasMepHOro IIPOQHIII pacIpeieIeHHSI CKOPOCTEeH

1. Ha MmmmMeTpoBOH Oymare CTpOHTCS IpapHK Oe3pa3MepHOI0 PO CKOpocTeH

AOKYMEHT NoarnncCAH _}_/ — Z
PNEKTPOHHOW NMOANWCHIO SHTETILHOE PACCTOSHHE OT OCH X | 1o
Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Llebayxoea TaTeAHa AnekcaHapoBHa )7( L ‘r,/
ﬂEﬁCTBHTEﬂEH:GEﬂ.ﬂS.EGE" no 20.08.2022 B ‘(}( ] Ha 3TOT Ipaqn:[[{ HAHOCATCYH BCE
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3dMCPECHHBIC TOYUKI BO BCCX H3MCPACMBIX CCHCHIAX OCHOBHOI'O YVHACTKA.
2. Ha »ToOT Ipﬂ(bHI{ HAHOCATCA TOYKH H IIPOBOJHTCA KPHBAA TCOPETHYCCKOI'O

A

IJIe: Y . PacCTOSIHHE OT OCH IO TOYKH 3aMepa, B M.
I AHamus3 Ioay4eHHs JaHHBIX
HyXHO ImpoaHaIH3HpOBaTh IOTYYEHHBIE SKCIIEPHMEHTAIbHBIE JaHHBIE H CPAaBHHTH
C TeOpeTHYECKHMH H cIearh OOIIHe BEIBOALI IO JIabopaTopHOH pabore.

pacIpejielIeHH s CKOpOCTel, ONpeeléHHbIE TTI0 (DOPMYIIE:

BcromorarenbHbIe TaOHIGI A1 ONpedelIeHH (PYHKIHH ITPpHBeeHEl B “CIIpaBOYHHKE
1mo MareMaruke™, aBTopel M.H. bpormrernx n K. A. CemenaneB, Mocksa, 1967 rox, 52 c.

[IpaBuna TeXHHUKH 0€30IMacCHOCTH

1. K ucronHeHHo jmabopaTropHOH paboThl AOIMYCKAIOTCS CTYAEHTHL ITPOIIEIIIHE
CIIEI[HAIbHBI HHCTPYKTAaXX TII0 TeXHHKEe Oe30ITaCHOCTH M 3HAIOIHE  YCTPOHCTBO
1adopaTOpHON YCTAaHOBKH. CTYIEHTHI MOT'YT BBIIOJIHSATE PadoTy TOIBKO B ITPHCYTCTBHH
Ipernofaparelld /yueOHOro MacTepa/ M IO, €0 PYKOBOICTBOM.

2 .CaMOCTOSTENILHOE BKIIXOUEHHE JIa0OPAaTOPHOH VYCTAaHOBKH 0e3  paspelleHHS
ITPEIIolaBaTelld 3apeInacTCs.

3. 3ampemaeTcd PEMOHTHPOBATH VYCTAaHOBKY BO BpeMsd €€ paloThl, YHCTHTL H

YCTPAHATh HEHCIIPABHOCTH 3IIEKTPOOOOPYIOBAHHMS, KOIZa VYCTAHOBKA HAXOMHTCS IIOJ
HaIIPsDKEHHEM.

4. Ilpu paboTe Ha YCTaHOBKE HeOOXOAHMO CIIEAHTE 3a TeM, YTOOBI BEHTHIIATOP HMEI
IUIaBHBIH M OeCIIyMHBIN XOJ IIpH OOHApyXKeHHH VYIApOB IIOCTOPOHHETO IIyMa HIH
BHOpaIy, ITONMagaHHs ITOCTOPOHHHX IIPEIMETOB B JIBHJKVIIHECHd YacTH H Jp. YCTaHOBKa
IOIKHA OBITh HEMEJIEHHO BRIKIIFOUEHA.

5. He pa3sperraeTcs oCTaBIATE paboTarOIVIO YCTAaHOBKY 0e3 IIPHCMOTpA.

JIABOPATOPHAA PABOTA No7
IToadop BogoMepa
CUYETYHKH XOJIOMHOHM BOABI (BOAOMEPHI) YCTAHABIHBAIOT II0 TpPeOOBAHMSIM
CHull 2.04.01-85 B XIWIBIX 30aHHSIX B CIEAVIOIIHX MeCT aX:
1) TomMOBOH BOZOMEP Ha BBOJE BOAOIIPOBO/JIA,
2) kBapTHpHBIE BogoMepsl BK-15 Ha mogBojKax y cTOSKOB B KBAPTHPaX.
[IogGop BOMOMEPOB CIIEAYET BBIMOMHATE ¢ Hcronb3oBanueM 171. 11 CHull 2.04.01-85.
[IokaxeM 3TO Ha IpHUMEDE.
[Ipexae BCero OmMpenerstoT CpelHeYaCOBOH Pacxol XOIOAHOH BOABI 3a CYTKH

q°1. ©®opmymy (9) CHulla 2.04.01-85 3armimmeM B BHE

[Io nmpunoxerrro 3 CHulla misg paccmarpuBaemoro 3maHusa = 300 - 120 = 180
1/cyT. Yneno xureneil mpuauMaeM paBHBIMU = 48, cormacHo nipuM. 1 1. 3.4 CHulla. Torma

Ilocnemusa xononka tadn. 4 CHulla Oplna mHcrmpaBieHa H3MeHeHHeM OT 1996 1, 4TO

HY>KHO YYMTBIBaTh IIPH IOAGOpe BomoMepa. Ilo Tadm. 4, comocravinsas q“1= 0,36 MO/ ¢

SKCIUTYaTaIl[HOHHBIM PacXOJOM BOJEI, HAXOIHM JHAMETP YCIOBHOIO ITPOXOoAa CYETUHKA 20 MM,
NOKYMEHT NOANWCAH 1 BK-20 (BogoMep KpbITRHaThIiL). OTMETHM,

SNEKTPOHHOM MOANUCHIO
Ceprucpuikar:  12000002A633E3D113AD425FB50002000002A8 OTBETCTBYIOT KPBUIEIAThle BOXOMEPBI (MapKa

Bnapeneu: LieBayxoea TaTeaHa AnekcaHapoBHa I BOAOMEDPHI (MEIPI{E], BT'“*)*

[a TIoTepro Haropa 1o ¢gopmye (18) CHulla:
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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ITo Tabn. 4 CHulla BemuurtHa S = 14,5 M/(11/c). PacuéTHBII CeKYHIHBIN Pacxol ( BOAEI
I 30aHHS YKe pacCYHTaH B TaOmHIle. OTO pacxoJ Ha BBOJAE BOAOMNPOBOAA (ITOCTIEIHHIA
yuacTok) q = 0,6 n/c. Torma moteps Harmopa Ha JOMOBOM BOJOMepe

hyones= 14,5 (0,6)% =522
[loTepss Haropa Ha KpeUIkuaToM BogoMepe BK-15 mpeBwIIIaeT 5 METPOB, UTO HE

paspemeno 11. 11.3 CHull 2.04.01-85$. [losTOoMY A711 BCErO 3MaHHS IMOAOO0paHHBIN BOJOMED
BK-15 (momoBol BojmoMep) He ITOAXOAHT. HeoOXomuMo mepecyHTaTh IOTEPH pacxXoia s

IPYroro cueTyrka ¢ OOIBIINM JHAMETPOM.
JIna Bogomepa BK-20 BemmunHa S = 5,18 m/(11/c)

hyong= 318 ° (0.6)2=1.86M; 1.86 M 0 5 M

[ IprHIMaeMm sogomep BK-20 B KauecTBe JOMOBOI'O BOJOMEPA.

Keaprupueie BomoMepsl IpHuHHMaeM BK-15. Ilorepsa Hamopa Ha KBapTHpPHOM
BOJIOMepe (MCIIOIb3YEM PacxXol Ha YYacTKe BBOAA B KBAPTHPY H3 TaOIMIBI THIPaBINYE CKOIO
pacuéra )

[To Tadn. 4 CHulla HaxommM g BK-15 muHMManeHEI pacxon Bogsl (0,03 MO/ )/3,6
= 0,0083 n/c. B xBapTHpe Ha paccMaTpHBaeMOM yuyacTke pacxon q = 0,24 11/c (cM. Tabmd. ), 4To
OonbIle MHHHMAIEHOTO H BK-15 MOXKeT OBITEH IIPHHAT KaK KBAPTHPHEBIH BOJIOMED.

[IOJABOP HACOCOB

[IpoeKkTHpoBaHHEe HACOCHBEIX YCTAHOBOK OCVIIECTBISIOT B COOTBETCTBHH C ITI. 12
CHull 2.04.01-85. IIponmrocTpHpyeM 3TO Ha IIPHMEPE.

B cooreercteuu ¢ 1. 12.7 u . 12.9 CHulla Hacoc mogbupaercs 1o MakCHMAJIEHOMY
CEKYHJIHOMY pacxXofly BoAbI q (3TO pacxonx Ha BBoae Bl, To ecTp yuyacTtok 9-10 Tabm ) m

TpebyeMoMy Haropy Hacoca Hp.
B

Havase IepeBeieéM q = 0,6 1/c B M3/4, TO €CTh HAHAEM MMofauy (IIPOH3BOAHTEILHOCTD )
Hacoca I10 pacXomy:

TaxnM oOpaszom, momaya (IIPOH3BOAHTEILHOCTH) Hacoca JOIKHA OBITh He MEHEE

2.16
IIoTpeOHEBIN HAITOP Ha BBOXAE BOAOIIPOBOAA JOIIKEH OBITh:

yifs ngum - TeoMeTpHYecKas BRICOTa OT OTMETKH BepxXa HapyxKHOH TpyOnl Bl 1o

OTMETKH HaHOoIIee BBEICOKOPACIIOIIOXKCHHOI'O ED,I[DPEIB@DPHDH} ’_’;-"CTpGﬁGTEEl B 30aHHH, ee
MOZKHO ITIOACHHTATD ITO daKCOHOMCTPHYC CKOH CXEMe . HAITPHMCD,
Hyeom=3.9 + 6,85 = 10,75 u ;

H® (- cCyMMapHBIe TIOTEPH HAIIOpa BO BHYTPEHHEM BOAOIPOBOAE B1; MPHHHMAOT 110

TaOIHIIE THAPABIHYECKOIO pacuéTa Hctm =49"1.3=6,37;
h;on g - TIOTEPH HAIlOpa Ha JOMOBOM BofoMepe, hyay g = 1,86 M (CM. BIIIIE);

OJOKYMEHT MNoanmncAH

ANEKTPOHHOW MOANUCHIO _]ﬂBﬁGpHGI‘G YCTPOHCTBa IIPHHIMAIOT IIO
Ceptudhmkat: - 12000002A633E3D113AD425FB50002000002A6 TSI CMECHTES MOMKH Hf: 2 M
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

300 BOJOITPOBOda
Nencreutened: ¢ 20.08.2021 no 20.08.2022



H¢,=10,75+6,37+ 1,86 + 0,84 +2=21,82 m.

CpaBHHM €ro ¢ HaHMEeHBIIHMM TIapaHTHPOBAaHHBIM HAIIOPOM B HApPYKHOH CETH
BOJIONIPOBOZIa (CM. HCXOAHBIE JaHHBIE ) Hg = 15 M , KOTOpBIH TOKE OTCUHTAH OT Bepxa

HapykHOTo BoxorpoBona Bl. Tak kak Hg MensIie, uem HC, , To Bojia He CMOXKET IOCTYTIATh

32 CUET Haopa B HapykHOH ceTH Bl Ha BepxHHe »3Taxu 3maHHA.  (CIeI0BaTellbHO,
HEOOXOIMO YCTaHOBHTH ITOBBICHTEIILHYIO HACOCHYIO YCTAHOBKY JJIS1 ITOAKAYKH BOJEI.
Hartop Hp:, pasBHBAEMBII IIOBBICHTEJIPHOH HACOCHOH VYCTAHOBKOH, CIeayeT

OIPEHENATh C YUETOM HaHMEHBINErO FrapaHTHPOBAHHOIO Hallopa B HapyKHOH BOAOITPOBOIHOM
ceTH 1o popmyne 19 CHull 2.04.01-85

H H,=H®¢, J-H,=21.82-15=6,82 M.

P £
C y4€TOM HaHJEHHBEIX BEIHYHH = 2,10 MO/ T sz 0,82 M IIO

KarajoraM H CIIPaBOYHHKAM HD,I[@HPHIDT Hacoc. Hanbomnee NIHPOKO OJIA 3JIaHHIH ITPHMCEHAIOT
HaCOChI KOHCOJIBHBIC HEHTPG@E}I{HGID THIIA. I[JIE[ EBIﬁGpEl HACOCda MOXHO HCIIOJIIB30BATh PIHC.

13, 3ammnmcTBOBaHHBIH W3 KHUTH [1.I1. ITamerynora u B.H. Mcaepra (1991 ).

Puc. 10

Taxmm o6pazom, BeIOpaH Hacoc 1,5K-8/18. Ero mapka pacnm@poBeIBacICS TaK:

1,5 -MOIIHOCTE 3MEKT POABHIATENS B KBT,

K - Hacoc KOHCOIBHOIO THIIA, TO €CTh OH COEIMHSETCSA C 3SMEKTPOABHIATEIIEM
KOHCOIIBIO,

8 - rogaya (IMpOH3BOANTEILHOCTE) Hacoca ( B MSﬁI;
18 - Harmop Hacoca Hp B M.

KommyecTBO HacOCOB B HACOCHOM YCTAHOBKE JOIKHO OBITH HEe MEHee ABYX. OIHH
palboymi H APYIOH pe3epBHBIH. OTH TpeboraHHA H3MoxeHBl B CHull 2.04.02-84, 1. 7.
HacocHyro yCTaHOBKY I8 paccMaT PHBAeMOTO 3MaHHs CM. PHC. 7 .

[TogGopoM BOIOMEPOB H HACOCOB 3aKAHUYHBAET CS PACUETHAS YaCTh I10 BOLOIIPOBOLNY.

JIABOPATOPHAS PABOTA Ne8
OmnpenesieHHe pado4dero HamoOpa nepeJ BHYTPeHHHM 0KAPHBIM KPaHOM

JI1s1 AKUIBIX M OOIIECTBEHHBIX 3[IaHII, a TAKXKe aJMIHHCT PaTHBHO-OBITOBBIX 3IaHHI
[NOKYMEHT NOANVCAH g " DIMMOCTE YCTPOHCTBA BHYTPEHHETO
IJNEKTPOHHOW NOAMNNCDHIO HMAalbHBIH Pacxol BOIBI Ha ITOKAPOTYILEHHE
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6 i’
| | *, a I IPOU3BOACTRBEHHEBIX M CKIIAICKHX
Bnapeneu: Webayxoea TaTeAHa AneKkcaHapoBHa
CTBHH ¢ Talml. 2.

Neicteutened: ¢ 20.08.2021 no 20.08 2022 'BHCHMOCTH OT BBICOTHEI KOMIIAKTHOH 4YacCTH
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CTPYH H THAMETPa CIIPBICKa CIeAyeT YTOUHSTH IT0 Tali. 3.

HeoOXomMOCTh YCTPOHCTBA CHCTEM aBTOMATHUECKOTO ITOKAPOTYIIIEHHS HaIIeKHT
IIPHHHMATh COITIACHO TPeCOBaHHSAM COOTBETCTBYIOIIHX CMETHBIX HOPM H ITPAaBIII H IIepeyHei
3MJaHHH H TIOMEMIeHHH, IIO[JIeKalX OOOPYAOBAaHHIO AaBTOMATHYECKHMH CPEJCTBAMH
IIOKApOTYIIEHHS, VYIBEPXKJAECHHBIX MHHHCTepcTBaMH. [IpH 3TOM  cleqyeT YYHTBEIBaTh
OHOBpPeMeHHOe JeHCTBHE IMOKapHBIX KPaHOB M CIIPHHKIIE PHBIX HIIH JAPeHYEePHBIX YCTaHOBOK.

Tabnuua 1*
JKImeIe, OOIECTBEHHEIE H aIMHHHCTPAaTHBHO- | YHCI0 cTpyil| MHHHMAJIBHBIH PacXom
OBITOBBIE 3IaHHS H IIOMEIIEHHS BOJBI HA BHYTPEHHEE
MOKapoTYIIeHHE, JI/C, Ha
OIHY CTPVIO
1. JKHieIe 3/1aHu s
ITPH Y ClIe 3Ta)en oT 12 1o 16 1 2.5
TO e, IIpH oOIIeN AIIHHE KOpHaopa ¢B.10 M 2 2.5
ITPH YHCIIE STaXeH ¢B. 16 10 25 2 2.5
TO JKe, IIpH OOIIeN AIIMHE KOpHaopa cB. 10 M 3 2.5
2. 3MaHHS YIIpaBIeHHIH
BEICOTOH OT 6 10 10 sTaxken 1 o6seMoM 110 25000 1 2.5
KyO.M
TO Ke, 00beMOM CB. 25000 KyO.M 2 2.5
ITpH uHclie sTaxen cB. 10 1 o6veMoM g0 25000 2 2.5
KyO.M
TO ke, o0beMoM CB. 25000 ky6.m 3 2.5
3. KiryGmI ¢ acTpaoi, Tearpsl, KHHOTEATPEL, CormacHo CHull 2.08.02-89*
aKTOBBIe H KOH(pepeHII-3aIbl, 000PYIOBaHHBIE
KHHOAIarapaTypoHn
4. OOBIIe HTHSI H 00Il[eCTBEHHBIE 3aHH I, HE
yYKa3aHHBIE B I103. 2:
ITpH yrcie sTaxen 10 10 m o6semomM ot 5000 o 1 2.5
25000 xyd.M
TO Ke, 00beMOM CB. 25000 KyO.M 2 2.5
ITpH uHclie 3Taxen cB. 10 1 o6peMomM g0 25000 2 2.5
KyO.M
TO ke, 00beMoM CB. 25000 xy0.Mm 3 2.5
5. AIMHHHCTPaTHBHO-ORITOBEIE 3JaHHS
ITPOMBIIIUIEHHBIX ITPEAIIPHATHI 00BEMOM, KYO.M:
ot 5000 mo 25000 1 2.5
cB. 25000 2 2.5
[Iprvevannsg: 1. MUHHMAIBHEIH pacxXod BOIBI IS AKIUIBIX 3JaHHH JOIMYCKAeTCS IMTPHHHMATh
DABHBRIM 1.5 71/c TIDM HAITHYHH TTOKADHBIX CTBOJIOB, PYKABOB H JAPYIOro 0O0OpPYIOBaHHS
[OOKYMEHT NOAMNUCAH
ANEKTPOHHOW NOANMUCHIO _ _
Ceptudpukar: * 12000002A633E3D113AD425F BS0002000002A6 [BIH OOBEM, OIPENEISIEMBIN B COOTBETCTBHH
Bnapeneu: Webzyxopa TaTeaHa AnekcaHgpoBHa

Nencreutenen: ¢ 20.08.2021 no 20.08.2022 TEIGJ'IHLI,EI 2
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CTEIEHD Kareropus Yrcio cTpyi H MHHHMAJIbHBIH Pacxoj BOJBL, JI/c, Ha OJHY
OrHECTOHKOC 3JIaHHH 1O CTPVIO, Ha BHYTPEHHEE IOKAPOTYIIIEHHE B
TH 30aHHH ITOKapHOH ITPOM3BOJICTBEHHBIX H CKIIA[CKHX 3IaHHSIX BEICOTOH 10 S0
OITaCHOCTH M H 00BEMOM, TEIC. KYO.M
oT 0.5 10| cB. S0 | ¢B. 50 ;o | cB. 200 1o | cB. 400 1o
5 50 200 400 800
[ull A B, B 2-2.5 2-5 2-5 3-5 4-5
[ B 2-2.5 2-5 2:5 - -
[ I', 1 - 2:2.5 2:2.5 - -
IVuV B 2:2.5 2-5 - - -
IVaV I', 1 - 2-2.5 - - -

[Iprvevanns: 1. JInsg gpaOpHK-TIpadyedyHbIX ITOXKAPOTYIIeHHE clIeAyeT ITpelycMaTpHBaTh B
ITOMEIIEHH X 00pabOoTKH M XpaHEHHS CYX0ro OelIb .

2. Pacxom BOIBI Ha BHYTPEHHEE IIOKAPOTVIIEHHE B 3MAHNSIX IIH ITOMEIEHHSIX OO0BEMOM
CBBILIE BEIMYMH, YVKAa3aHHBEIX B TaOIl. 2, CIEIYET COITIACOBBIBATH B KaXXJIOM KOHKPETHOM
CIIyYae C TEPPUTOPHAIIBHEIMH OpraHaMH IT0KapPHOI' 0 HaJ30pa.

3. KonnyecTBO CTPYH H Pacxof BOILI OJHOH CTPYH IS 3JaHHH CTEIIEHH OTHECTOHKOCTH:
116 - 3maHNs ITPeHMYIIECTBEHHO KAPKACHOH KOHCTPYKIIHH. JIIEMEHTHI KapKaca H3 I[EJIbHOH
WM KIEEHOH JPEBECHHBEI M APYIHEe TOPIOYHE MaTepHalibl OTPaKIAFOIMX KOHCTPYKI[HI
(ITpeHMYIIIeCTBEHHO H3 JpPeBEeCHHEBI), IOABEPrHYTBIE OTrHe3aIlMTHOH oOpaborke; Illa -

30aHH A IPEHMYIICCTBCHHO C HE3alllHITICHHBIM METAIIJIYSCKIHM KapKaCOM H
OI'pa aa FOIITHMH KOHCTPYKIIILAMH H3 HCCT'OPACMBIX JIHCTOBBIX MATCPHAIIOB C
TPYAHOI OPHOYHMM  VICIUIHTCIICM, IVa - 3maHH4k IPENMYIIECTBEHHO OJHO3TAKHBIC C

METAJUIHYECKHM HE3AIUINEHHBIM KapKacoM H OrPaKIarolMMH  KOHCTPYKI[HSMH M3
JTHCTOBEIX HECrOpacMBIX MaTepHalIOB C TOPIOYMM VTEIUIMTEIIEM IIPHHHMAIOTCS II0
YKa3aHHOH Ta0OIIIle B 3aBHCHMOCTH OT PasMEIEHHS B HIX KaTeTOPHH IIPOH3BOJICTB KaK JIIId
spaHuit 11 1 IV cTemneHell orHeCTOHKOCTH ¢ y4eTOM TpeOoBaHHI ITyHKTa 6.3™ (IIpHpaBHHBaS
cterneHl orHectorkoctH IIla x II, III6 um [Va x IV).

Tabnuua 3
Bricora |IIpomsBox| Hamop, M, v |Ilpomseox| Hamop, m, v | IIpomssox| Hamop, M,y
KOMITAaKTH H- ITOKapHOIO H- TTOKapHOTO H- IIOKapPHOI0
OH 4YacTH | T€JIbHOCTH KpaHa C TEJIbHOCTh KpaHa C TEIIbHOCTH KpaHa C
CTPYH HIIH |TIOKApHOI | pyKaBaMH |IIOXKApHOH | PyKaBaMH |IIOXKApHOH | pyKaBaMH
TIOMEMIeHH | CTPYH, JI/C | UIHHOH, M | CTPYH, JI/Cc| JUIMHOH, M |CTpyH,JI/c| JUIHHOH, M
1, M 10 | 15 | 20 10 | 15 | 20 10| 15| 20
JIMaMeTp CIIphICKA HAKOHEYHHKA IT0KAapPHOI'0 CTBOJIA, MM
13 16 19
[ToxxapHbie KpaHBI d = 50 MM
. . . . 2.6 902196 10 3.4 88196104
8 . . . . 2.9 12 112, 13 4,1 12, 13, | 14,8
5 9 | 8
10 . . . . 3.3 15, | 15, | 16, 4,6 16 | 17, | 18,5
NOKYMEHT NOANWCAH | 7 | 4 3
SNEKTPOHHOW MOAMUCHIO
Ceptudikar:  12000002A633E3D113AD425FB50002000002A6 19,119, | 21 5.2 20,122, 24
Bnapeneu: LLleBayxoBa TaTeAHa AnexkcaHapoBHa 2 6 6 3
[eiicTauTenen: ¢ 20.08.2021 no 20.08.2022 24, | 25, | 26, - - | - -
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6 | 1 |5 8 | 513
16 3,2 31, |32, | 32, 4.6 29, | 30 | 31, - - - -
6 | 2 | 8 3 8
18 3,6 39 | 39, | 40, 3,1 36 | 38 | 40 - - - -
8 | 6
[ToxapHbIe KpaHEI d = 65 MM
6 - - - - 2,6 8889 9 3.4 781 8 | 83
- - - - 2.9 11 |11, 11, 4,1 11, | 11, | 12,1
2 | 4 4 | 7
10 - - - - 3.3 14 | 14, | 14, 4.6 14, | 14, | 15,1
316 317
12 2,6 19, | 19, | 20, 3,7 18 | 18, | 18, 3.2 18,1 19 | 199
8§ | 9 |1 316 2
14 2,8 23 | 23, | 23, 4,2 23 | 23, | 23, 3.7 21,122, 23
1 | 3 315 8 | 4
16 3,2 31 | 31, | 31, 4.6 27, | 28 | 28, 6.3 26,27, 28
315 6 4 6 | 3
18 3,6 38 | 38, | 38, 5,1 33, | 34, | 34, 7 32,133,348
315 8 | 21| 6 9 | 8
20 3 46, | 46, | 47 5,6 41, | 41, | 42, 7.5 37, |38, 39,7
4 | 7 2 | 8| 4 2 |5
Pacxog BOOBI M YHCIO CTPYH Ha BHYTPEHHEEe ITOKAPOTYIIEHHE B

OOIIECTBEHHBIX H IPOH3BOACTBEHHBIX 3MaHHIX (He3aBHCHMO OT KaTerOpPHH) BEICOTOH CBBIIIE
50 M u odpemoM g0 50000 xyO.M crneayeT HpHHHMAaTh 4 CTpPyH IO 5 /¢ KaXJas, IIpH
OombIeM 00beMe 3JJaHHI - 8 CTPYIH ITo S JI/c KaKaas.

B IIpOM3BOACTBEHHEBIX H CKIAACKIX 3JaHISIX, JJISI KOTOPEIX B COOTBET CTBHH C
Tabl. 2 YCTAaHOBIEHAa HeOOXOMMMOCTh VCTPOHCTBA BHYTPEHHEIO ITPOTHBOIIOKAPHOIO
BOIOITPOBOA, MHHHMAILHEIN PAacxo[] BOABI Ha BHYTPEHHEE ITOKAPOTVIIEHHE, OIPeelleHHBI
1mo Tal. 2, cleayeT YBEIIHYHBATh:

IpH TIPHUMEHEHHH 3JIeMEHTOB KapKaca M3 HEe3all[MIINEHHBIX CTallbHBIX
KOHCTPYKIIMH B 3gaHHIX IIla m IVa crenmeHeH OrHeCTOHKOCTH, a TaKke M3 IIEJIbHOH HJIH
KJIeeHOH JAPeBeCHHEI (B TOM YHCIIE TIOABEPTHYTOH OrHe3alHTHOH o0paboTke) - Ha 5 1/c (omHa
CTPys);

IIpH TIPHMEHEHHH B OrpaKJarolliX KOHCTPYKIUISX 3maHui IVa crereHH
OTHECTONKOCTH YTEITIHTEeIeH H3 TOPIOYHX MaTepPHAIIOB - Ha S5 1/c (omgHa cTPyS) IS 34aHHI
o6bpeMoM 10 10 ThIC.KyO.M;, pH 00beMe Oonee 10 ThIC.Ky0.M JOIIOJHHTEIILHO Ha S5 JI/c (OmHa
CTPYS) Ha Ka KIble ITOCIeMYIOIIHE IOMHEIEe HIH HelmoinHble 100 Thic.kKy0.M o0beMa.

TpeOGoBaHMs HACTOAIIEIO ITYHKTA HE PACIPOCTPAHSIOTCS Ha 3JaHUS, I
KOTOPEIX B COOTBETCTBHH C Tallm. 2 BHYTPEHHHH ITPOTHBOIIOKAPHEIH BOIOITPOBOM HE
TpeldyeTcs IMpeJycMaTpuBarh.

B 1oMerneHHSX 3al0B ¢ OONBINMM ITpeOBIBAHHEM JIFOAEH IIPH HAJTHYHH
CrOpacMOH OTJEIKH YHCIO CTPYH HAa BHYTPEHHEE IOKAPOTVIIEHHE CIeAVeT IPHHHMATh Ha
OJIHY OOIbIIe, YeM yKa3aHO B Ta0m. 1%,

BHYTpeHHHH IIPOTHBOIIOKAPHBIH BOIOIIPOBOJ He TPeOyeT cA ITPeIyCMaTPHBATh:

AOKYMEHT NOANNGAH UIH BBICOTOI MEHEee YKa3aHHBIX B TaOI. 1% u
3NEKTPOHHOW MOANUCHIO

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; Lebayxoea TatefiHa AneKcaHapoBeH4 KOJI, KpOME HIKOJI-HHTCPHATOB, B TOM HHCIIC

= CT&HHGHﬂpHGﬁ KI-[I—IGEII[I'[ﬂpﬂT}’pGﬁ: d TAaK KT
Heincreutened: ¢ 20.08.2021 no 20.08.2022
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B OaHX,

B) B 37aHHSIX KHHOTEaTPOB Ce30HHOI0 JeHCTBHA Ha IIF000€e YHCIO MECT,

I') B IIPOH3BOJCTBEHHBIX 3JaHHSIX, B KOTOPBIX IIPHMEHEHHE BOJBI MOJKET BBI3BAThH
B3PEIB, ITI0JKAP, PacCIpOCTPaHEHHE OTHSL,

1) B IIPOH3BOACTBEHHBIX 3JaHIIX | B II cTerneHel OorHecTOHKOCTH Kareropwil I u /]
HE3aBHCHMO OT HMX 00beMa M B IIPOH3BOACTBEHHBIX 3AaHMAX III-V cremneHeNn OrHECTOHKOCTH
o0beMmoM He Oonee 5000 xy0.M Kateropuit I, [,

e) B IIPOH3BOACTBEHHBIX H aJMHHHCTPaTHBHO-OBITOBBIX 3JIJaHHIX ITPOMBIILIEHHBIX
IIPeAIIPHATHH, a Takke B TIOMEHIEHHSIX I XpaHeHHSI OBOIeH H (PYKIOB H B
XOIOMMIIPHHKAX, HEe OOOPYIOBAaHHBIX XO3SHCTBEHHO-IMHILEBBIM IIH TIPOH3BOACTBEHHBIM
BOJIOIIPOBOJIOM, JJI KOTOPHIX MPeIYCMOTPEHO TYIIEHHE TT0KapoB H3 eMKOCTEH (pe3epByapoB,
BOJIOEMOB);

’K) B 3JTaHHSIX CKJIaJ0B I'PYOBIX KOPMOB, NECTHIHI0B H MHHEPAIILHBIX YI0OpEeHHHH.

IIprvevanme. IIpH HaropaxX v IOXKapHBIX KpaHOB Oomnee 40 M MEXKIY ITOKapHBIM
KPaHOM H COeJHHHTEIBHOH TIOJIOBKOH cleAyeT IpelycMaTpPHBaTh YCTaHOBKY JHadparm,
CHIDKAFOIHX H30BITOYHBEIN Harop. J[oImyckaeTcs ycTaHaRIHMBaTh JHA(parMbl ¢ OJHHAKOBEIM
THAMETPOM OTBEPCTHH Ha 3-4 3Taxka 31aHHs.

JIng yacTeH 3JaHHH PasiIHYHOH 5TaXHOCTH WIH IIOMENIEHHH PasIHYHOIO
HazHAYEHH S HEOOXOANMOCTE YCTPOHCTBA BHYTPEHHEIO ITPOTHBOIIOKAPHOIO BOAOIIPOBOAA H
pacxofa BOABI Ha IIOXKAPOTYIIEHHE HAMJICKHT ITPHHHMATh OTAEIBHO NI KaKIOH YacTH
3aHHS.

[IpH 3TOM pacxoj BOALI HA BHYTPEHHEE TIOKAPOTVYIIEHHE CIIEAYEeT IIPHHHMATh:

IUIS 3IaHHI, HE HMEIOIHX ITPOTHBOIIOKAPHEIX CTEH, - IO O0IIEMY O0BEMY 30aHHI,

IUIS 30aHHH, Pas3delIeHHBIX Ha YaCcTH IIPOTHBOIIOKAPHBRIMH cTeHaMH | u II THIIOB, - 11O
00BEMY TOH YaCTH 34aHH, IIe TPeOyeTcs HanOOIBIIIMH PAacXO BOBI.

IIpn coemmnHenmy 3maHui | u Il cTereHeH OrHeCTOHKOCTH IIEPEXOJaMH H3
HECrOpaeMBIX MaTepPHAJIOB H YCTAHOBKE IIPOTHBOIIOKAPHEBIX ABEPEH 0OBEM 3MaHHS CUHTAETCS
110 KaXKAOMY 3JaHHIO OTJEIbHO, IIPH OTCYTCTBHH IIPOTHBOIIOKAPHBIX JBEPEH - 11O OOIIEMY
00BeMY 31aHII M O0JIee OITaCHOH KaTelr OPHH.

['mapocrarnyeckiii Hamop B CHCTEME  XO3SHCTBEHHO-IIHTHEBOIO  IJIH
XO3SHCTBEHHO-IIPOTHBOIIOKAPHOI'O  BOAOIIPOBOJAA HA  OTMETKe  HauOolee  HH3KO
PACIIONIOKEHHOI'0 CAHHTAPHO-TEXHHYECKOI O IIPHOOpa He JONIKEH IIPEBBIIIATE 45 M.

'mapocrarnyeckiil Halop B CHCTEME Pa3felIBHOIO IIPOTHBOIIOKAPHOIO
BOJOIIPOBO/Ia HAa OTMETKe HaHOOJIee HHM3KO PaCIIONOKEHHOIO ITOXKApPHOIO KpaHa He JOIIKEH
ITPEBBIIIATE 90 M.

IIpp pacyeTHOM [JABJIIEHHH B CETH IIPOTHBOIIOKAPHOI'O BOIOIIPOBOA,
npeBblnaroneM 0,45 Mlla, HeoOXomUMO ITpeayCMarpHBaTh YCTPOHCTBO Pa3JelIbHON CETH
ITPOTHBOIIOKAPHOT0O BOAOITPOBO/A.

IIprvevanmie. IIpH Haropax v TMOXKapHBIX KpaHOB Oomnee 40 M MeXIY ITOKapHBIM
KpaHOM H COeJHHHTEIBbHOH TOJIOBKOH CIIeAyeT IIpellyCMaTpHBaTh YCTAaHOBKY JHadparm,
CHIDKAOIIHX H30BITOYHBIN Harop. J[oImyckaeTcs yCTaHABIIMBATh JHa(parMbl ¢ OTHHAKOBBIM
IHaMETPOM  OTBepcTHH  Ha  3-4  »Taka  37aHHa (cM HOMOI'paMMy S
PEKOMEHAYEMOT'O IIPIUIOKEHI 4),

CrOOOHEIE HAITIOPH! Y BHYTPEHHHX ITOKAPHBIX KPAaHOB JOIKHEI 00eCIIeUHBaTh
ITOIIYYEHHE KOMITAKTHBIX ITOKAPHBIX CTPYH BBICOTOH, HEOOXOMHMOH JUIS TYIIEHHS ITOKapa B
1r000€e BpeMS CYTOK B CaMOH BBICOKOH H YAAJI€HHOH YacTH 3MaHHs. HauMeHBIIYIO BEICOTY H
PagNyC AEHCTBHSA KOMITAKTHOM YaCTH ITOKAPHOH CTPYH CIIEAVET IIPHHHUMATH PABHBEIMH BBICOTE
IIOMEMIEHHS, CYHTas OT IOojla A0 HaHBBICHIEH TOUYKH ITePEKPHITHA (ITOKPBITHS), HO HE MEHee,

NOKYMEHT NOONUCAH
SNEKTPOHHOW NOANMUCHIO |
Ceptudukat: 12000002A633E3D113AD425FB50002000002A6 30ZICTBEHHBIX H BCIIOMOI'aTC€JIIbHBIX 3aHHAX
Bnapeneu: lebayxoea TaTesHa AnexkcaHapoBHa I.
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16 - B OOINECTBEHHBIX, IIPOM3BOACTBEHHEIX M  BCIIOMOTaTellbHBIX 3HAaHILIX
ITPOMBIIIUIEHHBIX IIPEAIIPHSATHI BEICOTOH CBBIIIE 50 M.

[Iprvevanns: 1. Harmmop y mokapHBIX KPaHOB CIIEAYET OIPENEISATh C YUETOM ITOTEPH
Haropa B ITOKapHBIX pyKaBax JIHHOH 10, 15 wmmm 20 M.

2. JI1g moimydeHH MOKapHBIX CTPYH € PacxXoJOM BOIBI A0 4 JI/C clleayeT IPHMEHITh
ITOKapHBIE KPaHBI H pyKaBa JuHaMeTpoM 50 MM, IS ITOIYYEHHS ITOKAPHBIX CTPYH OOJbIINEH
ITPOH3BONHUTEIIBHOCTH - JHaMeTpoM 65 MM. [IpH TEeXHHKO-3KOHOMHYECKOM OOOCHOBAHHH
IOITYCKAETCS TIPHUMEHATh IIOKAapHBIE KpaHBI JHaMeTpoM S50 MM, IIPOH3BOIHTEIILHOCTHIO
CBBHIIIE 4 71/C.

PacrionmokeHne M BMECTHMOCTH BONOHAIIOPHBIX OaKOB 3IaHHS JOILKHEI
00eCcIeunBarh IONIYYEHHE B IIF000€ BpeMS CYTOK KOMIIAKTHOH CTPYH BEICOTOH HE MeHee 4 M
Ha BEPXHEM S3TaKe IIH 3TaKe, PACIIONOKEHHOM HEIOCPEICTBEHHO 110/ 0aKoM, H He MeHee 6
M - Ha OCTaIbHBIX HTa)kaxX, IIPH 5TOM YHCIIO CTPYH CJIeAyeT IPHHHMAaTh. JBE
IIPOH3BOAHUTEIIFHOCTRIO 2,5 JI/c KaxkJass B TedeHHe 10 MHH IIpH oOINEM pacdeTHOM YHCIIE
CTPYH JBe U Oollee, OMHY - B OCTAIbHBIX CIIVYaASIX.

[Ipn ycTaHOBKE Ha ITOKAapHBIX KpaHaX JATUYHKOB ITOJIOKEHMS ITOKAPHBIX KPAaHOB I
ABTOMATHYECKOr0 ITYCKAa TIOKAPHBEIX HACOCOB BOJOHAIIOPHBIE OakKM JOITYCKAETCS HeE
ITpeayCMaTPHBATh.

Bpems paboThl IMOXKapHBIX KPaHOB CIEAVeT IIPHHHMATh 3 4. IIpH ycTaHOBKe
ITOKAPHBIX KPaHOB Ha CHCTeéMaX aBTOMAaTHYECKOIO ITOXKAPOTVYIIEHHS BpeMS HX PaboThI
CIIeyeT ITPHHUMATEL PpaBHBEIM BpeMeHH PalOoThl CHCTEM aBTOMATHYE CKOT'O ITOKAPOTYIIIEHHS.

B 3maHHsSX BBICOTOH 6 »sTaxen H 0Oolnee IpH OOBEAHHEHHOH CHCTEME
XO03SHCTBEHHO- IIPOTHBOIIOKAPHOTO BOAOIIPOBOAA ITOKAPHBIE CTOSKH CIIEIYET 3aKOIBI[OBEIBATH
rmoeepxy. Ilpum »ToM g oOecriedyeHHMS CMEHHOCTH BOOBI B 3IaHHSIX HeOOXOIHMO
IIpeaAyCcMaTpHBaTh KONIBIEBAHHE ITPOTHBOIOKAPHBIX CTOSKOB C ONHHM HIIM HECKOIBKHMII
BOA0Pa300pPHEIMH CTOSIKAMI C YCTAHOBKOH 3aIllOPHOH apMarypBHI.

CTOSKHM Ppas3IelbHOH CHCTEMBI ITPOTHBOIIOKAPHOIO BOAOIIPOBOAA PEKOMEHIYETCS
COEIMHATE IepeMbIUYKaMH C APYTHMH CHCTEMAaMH BOIOIIPOBOIOB IIPH YCIIOBHH BO3MOKHOCTH
COEIMHEHHS CHCTEM.

Ha  IpoTHBOIIOKApHBIX  CHCTEMAX C  CYXOTpyOaMH,  PacCIOJIOKEHHBIX B
HEOTAIUIMBAEMBIX 3IAaHMSIX, 3allOPHYIO apMaTypy CIeAyeT pacliojararb B OTaIUIHBacMBIX
TTOMEITEHH SIX.

[Ipn ompegeneHHH MeECT pasMEIeHHS M YHCIa ITI0KAPHBIX CTOSKOB H
ITOKAPHBIX KPaHOB B 3aHHAX HEOOXOMNMO VUHTBIBATh CIIEAVIOIIEE:

B IIPOH3BOICTBEHHBIX H OOIIECTBEHHBIX 3MaHHSIX IPH PACUETHOM YHCIIE CTPYH He
MEHEE TPEX, a B JKIUIBIX 3JAaHHSIX - He MEHee JBYX Ha CTOSKaX JOITYCKAaeTCS YCTaHABIIHBATh
CITapeHHBIE ITOKAPHBIE KPAaHBI,

B JKIUIBIX 3MAaHHSIX C KOPHIOpaMH JIMHOH A0 10 M IIpH pacyeTHOM YHCIIE CTPYH IBE
KaKIYIO TOUKY ITOMEINEHHS JOITYCKAETCS OPOIIaTh ABYMS CTPYSAMI, IOJaBacéMbIMH H3 OTHOIO
ITOKAPHOI'0 CTOSIKA,

B JKHJIBIX 3aHHSX ¢ KOPHIAOpaMH JJIHHOH CBBHIINE 10 M, a TaKKe B IIPOH3BOACTBEHHBIX
H OOIIECTBEHHBIX 3JaHHMSIX IIPH PACUETHOM YMCIE CTPYH JABe H OoJlee KakIVIO TOYKY
ITOMEILEHHS CIIEAYET OPOIIATh ABYMS CTPYSIMH - II0 OTHOH CTPye M3 JABYX COCEIHHX CTOSKOB
(pasHBIX ITOKapPHBIX IIKA(OB).

[Iprvevanus: 1. YCTaHOBKY IMOKApHBIX KPAaHOB B TEXHHYECKHX 3Ta’kaxX, Ha yepaaKax
H B TEXITOATIONEAX CIIEAVET IIPEIyCMAaTPHBATh IPH HAIHYHH B HUX CTOPAEMBIX MATEPHAIIOB H

KOHCTPYKI[HH.
2. Ypcsio cTpyi, ImogaBaeMbIX M3 KaKIOro CTOSIKA, CIEAYET IIPHHHUMAaTh He Oojiee ABYX.
AOKYMEHT NOANMCAH TS TIOMVUeHHS OBIIEro TPpeGyeMoro pacxora
SNEKTPOHHOW NMOANMUCHIO | ¥ = peby P o
Ceptudiukar  12000002A633E3D113AD425FB50002000002A6 LHbI Ha COCCOHHX 3TdKax.
Bnapgeneu: Llebayxoea TatkaHa AnekcaHapoBHa IHABIIHBATE H4 BLEICOTC 1:35 M Hald IIOIIOM

MEIOIIIHX OTBEPCTHA OIIA IIPOBETPHEAHHA
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IIPHCIIOCOONIEHHBIX IS HX OIUIOMOHMPOBAHHS H BH3YalIbHOIO OCMOTpa Oe3 BCKPBITHAL
CriapeHHBIE IIOKAPHEIE KPaHBI JOIYCKAETCS YCTAHABIMBAaTh OAHMH HAI APYIHM, IIPH 3TOM
BTOPOH KpaH YCTaHABIHBAETCS HAa BRICOTE HE MeHee | M OT Itorna.

B  moxapHeIX mKadaxX — IIPOM3BOJCTBEHHBIX,  BCIIOMOTATEIBHEIX H
OOIIECTBEHHBIX 3aHIIl CIEAYET IIPEAYyCMaTrpHBarbk BO3MOKHOCTE PasMEIEHHS IBYX PYUYHBIX
OTHETYIIHTEIEH.

KaxapIi 1oKapHBIH KpaH JOMKEH OBITh CHAOKEH ITOKapHBIM PYKAaBOM OQHHAKOBOIO C
HHUM guameTpa JiuHOH 10, 15 mwin 20 M H ITOKapHBIM CTBOJIOM.

B 3maHMH WINH YacTIX 3MaHHS, PasHelIeHHBIX ITPOTHBOIOKAPHEIMH CTEHAMH, CIIEAYET
IIPHMEHSTE CIIPBEICKH, CTBONBI H IIOKAapHBIE KPaHBEl OQHHAKOBOIO AHAMETpPa M ITOKAapPHEIE
PYKaBa OIHOH JUIHHEL.

BHYTpeHHHEe CETH IIPOTHBOIIOKAPHOIO BOMOMIPOBOAA KaKIOH 30HBI 3IaHHSA
BEICOTOH 17 sTakeH H Oolee JOIKHBI HMETH JIBa BBRIBEAEHHBIX HAPYKY ITOKAPHBIX IMaTpyOKa ¢
COEIMHUTEILHON TOIMOBKONH JuaMerpoM 80 MM IS IIPHCOESMMHEHHS PYKABOB ITOXKAPHBIX
ABTOMAIIIHH C YCTAaHOBKOH B 3JJaHHH 00PaTHOIO KJIalaHa M 3aJBHKKH, YIIPaBISIEMOH CHAPY K.

BHYTpeHHHE ITOXKAapHEIE KPaHBI CIIeAYeT YCTAaHABIMBATh MPEHMYINECTBEHHO V
BXOJIOB, Ha IUIOINAJKaX OTaIlIMBaeMbIX (3a HCKIFOYEHHEM He3aIbIMIIIEMBIX) JIECTHHYHBIX
KJIETOK, B BECTHOIONX, KOPHAOpaX, ITpoXoAax M APYTHX HauOoJlee MOCTYIHBIX MecTax, ITpH
3TOM HX PacCIIONIOKEHHE HE JOIKHO MEIATh 3BaKyal[HH JIFOJEH.

B TIOMEIIEHHSIX, 000pPYIYEMBIX YCTaHOBKAMII aBTOMATHYECKOIO

ITOKapPOTYIIEHHSL, BHYTPEHHHE IIOKapHbIE KpaHblI JOITYCKAeTCSd pa3MellaTh Ha BOJSHOH
CIIPHHKIIEPHOH CETH ITOCTIE Y3JI0B YITPABIICHHS

JIABOPATOPHAX PABOTA N9

Omnpee/ienne NOTepH HANIOPA B TPYOompoBoae

I[HHHEIH dBTOMATH3HPOBAHHAA CHCTEMaA ITO3BOJIACT ITPOH3BECTH PACHCT ITIOTCPE HAIIOPA

ITO AJIHHE online. Pacuert ITPOH3BOIHTCA AJIA Tp}’ﬁﬂ]’[pDEGﬂﬂ: KPYyIJIOI'O CCHCHHA, OJHHAKOBOI'O
II0 BCEH IIHE AHAMETPa, C ITOCTOAHHBIM PACXOJ0M ITO BCEH JIHHE (}*‘TE‘H{H HIIM ITOJITTERL

OTCYTCTBYIOT). PacueT IMpOH3BOMHTCS VIS YKa3aHHBIX KHJAKOCTEH ITIpH TemIleparype 20 rpaj.
C. EcH BB XOTHTE PacCUHTaTh IIOTEPH HaIlopa IPH JPYIOH TeMIlepaType, WiIH IS JKHIKOCTH

OTCYICTBYIOIIIE B CIIHCKE, IIEPpEHJHTE II0 VKa3aHHOH BBIOIE CCBUIKE -4 3adam
KUHEMAMUYECKVIO 6A3ZKOCHD U IKEUEATEHRINHYVID HLEpPOXOEdnIOoCcib CAMOCHOANENTbHO.

Il rmorydeHHsT pesylibrara HeOOXOAHMO ITPaBHJIIBHO 3allOIHHTL (POpMY H
HakaTh KHOIIKY paccuHuTrarh. B Xoie pacuera 3HAUYeHHS BCeX BEIMYMH IIEPEBONSITCS B
cucreMy CH. Ilpum HeoOXOXMMOCTH IIONYUYEHHYIO BEIHYHMHY IIOTEPh HAIlopa MOXHO
IIEPEBECTH B ITOTEPH JTABIICHHAL.

Iopsaaok pacyera morepn Haropa
BLUHCIISIOTCS 3HAUEHH ST

'CpEI[HEﬁ CKOPOCTH ITOTOKa

.
A

rme Q - pacxoJ KHAKOCTH 4epe3 TPyOOHpoBOA, A - IUIOMIaAb KHBOIO CEYeHIS,

A:'J'Edzf-’ll-., d - BHYTpeHHHH JHaMeTP TPYORI, M

AOKYMEHT NOANMCAH
QNIEKTPOHHOU MoAarnncbio
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[Iorepn Haropa I10 JIHHE TPYOOITPOBOAA BEIUHCIISIOTCS
1o popmyne Jlapcun — BelicOaxa.
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HDTEPH HallOpa H JaBJICHITA CBJI3dHbBI 3dBHCHMOCTLBIO.

Ap=Adhpg

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOANMUCLIO
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[ToTepu JaBIeHHS IO JUIHHE MOKHO BRIUHCIHTE HCITONB3Yd popMyny Jlapcn — BeficOaxa.

[ V-
AP_AB?D

ITocie ITOIIYVUHCHHA  PE3VIIETATOB PEKOMCHAYCTCA  IIPOBECTH ITPOBEPOUHDBIC

PaCHUCTHL. A,I[MIHHGTP&I_[HH calTa 3a PE3VIIBTATBI OHJIaHH pPacuicTOB OTBCTCTBCHHOCTH HC
HECCT.

Kak npaBuabHO 3anonHUTL popmy

HpﬂBHJ]I:-HGCTL 3AITIOJITHEHH A QJGPBIBI OITPEACIIACT BEPHOCTE KOHCHHOI'O PE3VIIbTAdTa.
3allOIIHHTE BCE IIOJIA, YHHTBIBAA YKA43dHHbBIC CIHHHIIBI H3MCPCHIA. l[.'IIH BBOJd YHCCII C
IECITHYHOH YacThIO IIC]’[DHBB}"IUITE TOYKI.

CIIMCOK JIMTEPATYPDHI

—Camycp, O.P  PykoBOACTBO 110 H3YYEHHIO JHCIIIUIMHBEI «BomocHaOXeHHe H
BomoorBeseHne» / O.P. Camycs, B.M. OpcsuankoB, A.C. KongpateeB. - M. ; bepmuH
Jupexkr-Menua, 2014. - U. 1. BogocHaOxxeHHe H BOJOOTBEIEHHE BRICOTHEIX 3IaHIMI. - 33 C. -
budmmorp. B kH. - ISBN 978-5-4475-1658-1 ; To xe [OnekrpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=242014 (10.08.2015). 3BC

—Camycp, O.P. BomocHaOxeHHe H BOTOOTBEJcHHE C OCHOBAMHM THAPABIHKH : YieOHOE
nmocobue / O.P. Camych, B.M. OpcsuuukoB, A.C. KonapareeB. - M. ; BepmmH : J[HpeKT-
Memna, 2014. - 128 c. : Talm., puc., ui. - buGmiorp. B kH. - ISBN 978-5-4458-9555-8 ; To ke
| Onmexrponnsiit  pecypc]. - URL: http://biblioclub.ru/index.php ?page=book &id=253622
(10.08.2015).
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MUWHUCTEPCTBO HAYKHU U BBICIIIET'O OBPAROBAHU S POCCUNUCKOU ®EJEPAITUU
OEJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJIEHOE
YUYPEXJEHUE BEICIHTEI'O OEPASOBAHU A
«CEBEPO-KABKA3CKWUU OEJEPAJILHBIA YHUBEPCUTETY
[ Iarrropckmit HHCTHTYT ((prmnan) CKOY

METO/IMYHECKHUE YKAZAHMA

II0 OpraHM3animn 1M IIPOBCACHIITIO CaMOCTOATCI/IBHEBEIX pa6mT 110 JUCIIILIITHE

«IH:KeHepHBbIEe CHCTEMBI 3aHHH H COOPY ReHHHN
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1. BBEJIEHHE

MeTtomueckie pPeKOMEHAAIMH I10 BBEOIOIHEHHIO CAMOCTOSTEIILHON BHeayIHTOPHOH
palOoTHI IO JHCIMIUIHHE «H>KeHepHBIe CHCTEMBI 3aHHI H coopykeHHH (BogocHaOxeHne H
BOJIOOTBEAEHHE C OCHOBAMH THIPARIHKH)» IIpeJHa3HAYeHBI IS CTYAEHTOB HaIlpaBIICHHS
1oaroToBKH 08.03.01 « CTpOHTENIECTBO 34aHHI H COOPYKEHHI).

BHeayquTOpHas caMOCTOSATEIbHAS paboTa IIPOBOAHTCS C IIENBIO:

—CHCTEMATH3AI[HM M 3aKPEIUIEHHS IIOIYYEHHBIX TEOPETHYECKHX 3HAHMIH H ITPaKTHYe CKHX
YMEHHH 00YyYaroIXcs,

—yIryOJIeHHS H PACIIHPEHH S TEOPETHYE CKIX 3HAHHII

—(OpPMHPOBAaHHS YMEHHH  HCIIOIb30BaTh  HOPMAaTHBHYIO, IIPAaBOBYIO,  CIIPABOYHYIO
JOKYMEHT allHIO U CIIELHAIbHYIO JIHTEeParypy,

—Pa3BUTHS II03HABATEIBHBIX CIIOCOOHOCTEN M AaKTHBHOCTH OOYYarOI[MXCS. TBOPYECKOH
HHHUIHATHBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHH30BaHHOCTH

—(OpMHpPOBaHHE CAaMOCTOSATEIILHOCTH MBIIUIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
COBEPIIEHCTBOBAHHIO H CAMOOPTaHH 3aIHH

—(OpMHPOBaHHS OOMIHX H ITPO(eCcCHOHAIbHBIX KOMITET €HIHI

—Pa3BHUTHIO HCCIIeQ0BATEIbCKHX YMEHII.

BHeayguropHass caMoOCTOSTelnbHass pabora BHIMOJIHSETCA CTIVAEHTOM II0 3a[aHIHIO
ITPEIonaBarels, Ho 6e3 ero HEMMOCPEICTREHHOI'O YUACTH L.

Ilepen BBIOIOMIHEHHEM CTYAEHTAMH BHEAYIHTOPHOH CaMOCTOSTEIILHOH PadOTH
ITPEITOIABATENb IIPOBOANT HMHCTPYKTAK II0 BBOIOIHEHHIO 3aJaHHS, KOTOPBII BKIIFOUAET IIETIb
3aJlaHH S, €T0 COHAEPKaHHE, CPOKH BBIIOIHEHH L, OPHEHTHPOBOYHBIN 00beM PabOThI, OCHOBHBIE
TpeOOBaHHA K pe3ynsraraM padoThl, KPHTEPHH OIEHKH. B TIIpolecce HHCTPYKTaXa
IIPETIONaBaTellb  IIPEAVIIPEKTAAeT CTYAEHTOB O BO3MOJKHBIX  THITMYHBIX  OIIMHOKAaX,
BCTPEYAIOIIIXCS ITPH BBITTOIHEHIH 33 aHH L

B kadecTBe pOopM H MeTOLOB KOHTPOIS BHE ayJHTOPHOH CaMOCTOSTEIbHOH PaloThI
CTYAEHTOB HCIIONIb3VIOT CS CEMHHAPCKHE 3aHSATHS, 3ayeThl, TECTHPOBAHME, CAMOOTYETHI,
KOHTPOIIbHBIE PaOOTHI.

KputepHsamii OIIEHKH pPe3VIIbTaTOB BHE ayAUTOPHOH CaMOCTOSTEIILHOH paboThI
CTYZEHTa SBIISIOTCHL:

—YPOBEHL OCBOESHHS CTYAEHTOM YueOHOr0 MaTepHaa,

—yMEHHE CTVYAEHTa HCIIONb30BaTh TEOPETHYECKHE 3HAHHS IIPH BBIMTOJHEHHH ITPAKTHYE CKHX
3aj1a4,

—Cc(OpPMHPOBAHHOCTH O0INEeYyUYeOHBIX YMEHHIT,

—yVpPOBEHh YMEHHS aKTHBHO HCIIOIB30BaTh SIEKTPOHHBIE O0O0pa3oBaTelIbHBIE PECYPCHI,
HaXOQHTh TPeOyIOIYIOCI HH()OPMALHMIO, H3Y4aTh €€ H IIPHMEHSTh Ha ITPAKTHKE
—000CHOBAHHOCTh H YETKOCThH H3JIOKEHHS OTBETA,

—o(OopMIIeHHE MaTepHala B COOTBETCTBHH ¢ TPeOOBaHHSIMH.

—YPOBEHb YMEHHS YETKO C(OPMYIHPOBATh IMpoOIIeMy, IIPEIJIOKHB €€ PelleHHe, KPHTHYECKH
OLIEHHUTH PEIIeHHE H er0 ITOCIENCTBHA,

—yVpPOBEHh VYMEHHSI OIPENEIHTh, ITPOaHaIH3HPOBAaTh aJlbTePHATHBHBIE BO3MOXKHOCTH,
BAPHAHTEI JIeHCTBHIL,

—ypOBEHb YMeHHS C(POPMYIIHPOBAaTh COOCTBEHHYIO ITO3HITHIO, OL[EHKY H apr'yMeHTHPOBATh €€.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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H3YYECHHH JTHCITNIIJIHHBI

L[EHBID H3YVUCHHA JHCITHIIJIMHEBI {{HH}I{EHEPHBIE CHCTEMBI 3IAaHHH H GGDP}OI{EHI[FI
(BGI[GGHH@H{EHIIE H BOJOOTBCASHHE C OCHOBAMH I‘H,I[I)EIBJ]IIIGI)}} ABIIACTCA Gﬁ}"‘IEHHE
CIVACHTOE MCTOOAM PAdCHCTa TCINIOBOI'O H BOSAYIIHOIO PCHEKIIMA ]’[GMEH_[EHII]?I: ELI@IDPEI
CIIOCOOOB OTOIINIEHHS H BEHTHISIIHH ITOMEIeHHH H pacHucTa ITPpOLCcCCOB GﬁpﬂﬁﬂTIﬂ[ BO31yXa
AILL ITOCIICAVIOIIEIO I'PAMOTHOI'O ITPOCKTHPOBAHHA Dﬁﬂp}ﬂﬂEH}HIH H CHCTcCM OTOIUICHHA,
BEHTHIHAINIMIT H KOHIHIITHOHHPOBAHIA BO3JVyXa TTIOMeEIeHHI AFIIBIX, OOIIECTBEHHBIX H
ITPOH3BOACTBCHHEBIX 3/dHI IH.

3aJgadel

H3VHCHHA JHCIHIIIINHBI

2. O01man XapaKTepHCT HKA CAMOCTOATEILHOH PadoThI CTYAEHTa NPH

ABIIACTCHA O3HaAKOMIICHHE C

IIPHHIIHIIAMH CO3JadaHHA PACHUHCTHBIX IIaPpadaMCTPOB MHKPOKIIHMATd B ITOMCINCHHIAX

ITPOMBIIIIICHHBIX H o0IlleCTBEHHBIX 3MaHHI.

3. Ilnnan-rpadg K BbOIOJIHEHHS CAMOCTOATEIbLHOH PAadoThI

OO0OBeM YacoB
Konrl -
peanmnzy- AToroBhit CpencTea H K
NOR Bug nedarenpsHOCTH IIPOAYKT FEXHOTOLT OHT aKT
COMITCTEH. CTYIEHTORB CaMOCTOSTEI S— Hasl
BHOH PaboTHI CPC | paborac Bcero
HHH ITperona
BaTeJIEM
S cemectp
OIIK-3 CaMOCTOSITEIIFHOE OTBETEHI Ha
(UA-1 omx-3; H3YUEHHE BOITPOCEHI 10| CobeceoBaHH
22.5 2.5 25
NA-2 ommx-3; JIMTEPaTYPHI I10 TeMaM e
U]-3 omx-3) TemaM 10-11 JTHCLIMITUTHH
OIIK-4
(UJ-1 ormx-4;
ML-2 ormes; BhIoTomHeHHe TekcT
W/-3 ormx-a; - . | Konrpomsnas | 20,02
_ KOHTPOIILHOH KOHTPOIILHOH 2,225 22,25
N/-4 orx.4; BOTEL A BOTEL pabora 5
UJT-5 ome.s; b b
M ]1-6 ormx-4)
Hroro 3a 5 cemectp 42§52 4,725 47,25
Hroro 42,52 4,725 47,25
5
4. KoHTpOJIbHBIE TOYKH H BHALI 0TYETHOCTH 10 HUM
Ne ri/m BHJ neSrelIbHOCTH CTYAEHTOB CpoKu KomnmyectBo
BBITTOJTHEHHS 0aios
— [ IpakTHYeCKOE 3aHATHE 4 Hepens 20
— [ IpaKTHYeCKOE 3aHATHE 8 Henmend 20
_ KoHTnomsHag nadora 12 Henlensa 15
OOKYMEHT NMOAMMCAH
3NEKTPOHHOWM MOAMUCHIO ro 3a S cemecTp SS

12000002A633E3D113AD425FBS50002000002A6
lLleBayxoea TateAHa AnekcaHapoBHa

CepTtudmkar:
Bnapeneu:
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S. Mertoanueckne PEKOMEHIAITHNA IO H3VICHHIO TECOPETHYCCKOIO MaTEepHAJIA

[Ipexme Bcero, HEOOXOAUMO OINPEIEeIINTh BH H3TaHH (MOHOH3aHHE, COOPHHK, YacTh
MHOI'OTOMHOI'O HJIH BBHIITYCK CEPHHHOIO H3JAHNI). YCTaHABIIMBAETCS, KAKOMY BOIIPOCY, TEME
W o0NMacTH HayKH ITOCBSINIEHO TTpOoHM3BelcHHe. (OOpalaercs BHHMaHHE Ha CTPYKTYPY
H3JIaHH ST, BRISIBIISIET CS ITPHHIUIILI TPYIOTHPOBKH MaTepHana.

AHanmn3 (opMbI H3TIOKEHHS MaTepHala ITOMoraeT IIpH OIpeAelIeHHH YHTaTellbCKOro
agpeca. C 5TOH ILENBIO H3YYAETCS, HACKOIBKO ITOMHO, JOCTYIIHO M HAITISIHO H3JIO0KEHBI
BOITPOCHI.

[Ipn aHam3e OTMeYarOTCS OCOOEHHOCTH ITOTHIpPapHYECKOrO HCIIOMHEHHS H
PeJaKIMOHHO-H3aTeIbCKOr0 O(OPMIEHHSL, B YaCTHOCTH HalIHYHe 53JIeMeHTOB Hay4YHO-
CIIpaBOYHOrO armiapara. IToMrMo TeKkcTa caMoro IpoH3BefeHHs OHOIHorpad IpocMarpHBaeT
IIPETUCIIOBHE, BCTYIIMTEILHYIO CTarblO, IPHUMeYaHHsI. EcCIM CBEIEHHH OKa3bIBAETCS
HEJIOCTATOYHO, CIIEAYET OOPAaTUTHCS K JOIIOITHHTEIBHEIM HCTOUHIKAM.

Hzyuenue OononHumenvHvix ucmoyHuxkog. TaKNMMHM HCTOUHHKAMH MOILYT OBITh
pPELieH3HH, KpPHTHYECKHE CTaThH, KPHTHKO-OHOIpa(HuecKHe, HCTOPHKO-IHTEepPaTypHbIE
palboThl. BRISIBHT 5TH HCTOYHHKH MOKHO C ITOMOIIBIO CIIPAaBOYHBIX H OHOIHOrpaHYeCKHX
H3IaHH .

IIpu padore ¢ KHHTOH HEOOXOMMMO IoA00parsk JIHTEPATypPy, HAYVUHTLECS IIPABHIILHO €€
YHTATh, BECTH 3artMcH. Ocoboe BHHMaHHe CIeAyeT OOparHTh Ha OIpelelIeHHEe OCHOBHBIX
TTOHSATHH JHCIHHUIUIMHEL. CTYAEHT JOIKEH ITOAPOOHO pa3OHpark IIPHMEPEL, KOTOPHBIE ITOSCHSIFOT
TAKUe OIPEJEeIIeHNHs, M YMETh CTPOHTh AHAIOTHYHBIE IIPHMEPBI CAMOCTOSATEIBHO. HyKHO
TOOHMBATECS TOYHOIO ITPEACTABIIEHHS O TOM, YTO H3y4acllb. II0ONE3HO COCTABIIATH OITOPHEIE
KOHCIIEKTEI. [IpH H3yUeHIH MaTepHana o YYeOHHKY ITONIE3HO B TETPaIH JOIIOIHATh KOHCIIEKT
JIEKIHH, TaKKe CIIeAYeT OTMEYATh BOIIPOCHI, BBIJIETIEHHBIE CTYIECHTOM IS KOHCYIIBTAI[HH C
ITPETIOABATEIIEM.

Paboma co cnpaeounvimu uzoanusamil.

CloBape — CIIPABOYHOE H3MAaHHE, COAEPKAINEE YIIOPSAOUEHHEBIH IIEPEUYEHD S3BIKOBBIX
eIUHHI] (CIIOB, CIOBOCOYETaHHH, (pa3, TEepPMHHOB, HMEH, 3HAKOB), CHaOKeHHBIX
OTHOCSIIIUMICS K HUM CITPaBOYHBIMH JTaHHBIMH.

TepMHHOIIOTHYECKHH CJIOBApPh — CIIOBAph, COHEPIKAIlM TEPMHHBI KaKOH-IIHOO
00IacTH 3HAHHS WIH TeMBI H HX OIpeeleHHs (pa3bsICHEHHS).

CIIpaBOYHHK — CITPABOYHOE H3JaHHE, HOCAIEE TIPHKIIAJHOMN, ITPAKTHYE CKII XapaKTep,
HMeIOoIllee CHCTEMATHYECKYIO CTPYKTYPY HIIH ITOCTPOeHHOE ITO ajl()aBHTY 3arflaBHH CTaTeH.
IIo IIEIIeBOMY  Ha3HAYEHHIO Pa3IHYaroT: HAYYHBIH, MACCOBO-ITIOJIMTHYECKHI,
ITPON3BOACTBEHHO-IIPAKTHYECKHH, YU€OHBIH, ITOIYIISIPHBIH H OBITOBOH CITPAaBOYHHKH.

Brorpadgnyeckiii CIIpaBOYHHK (CIIOBApb) — CIIPABOYHHK, COJAEP KAIHH CBEIEHHS O
KU3HH U JeATEIIPHOCTH KaKIX-IIHOO JIHII.

Enomiorpadguyeckiii = CIpaBOYHHK  (CIOBaph) —  CIIPaBOYHHK, COJEPKaIllHid
Omorpauyeckie CBelleHHI O KaKMX-THOO IHI[aX, CIHCKH HX TPYIOB H JIHTEPaTYPHI,
OCBEINAIOINEN HX KH3Hb U JEATEIIbHOCTE.

CrpaBoyHOe ITocoOHe — Ioco0He, pacCUHTaHHOe IO (POpME Ha TO, YTOOBI IIO0 HEMY
MOKHO OBIIIO HAaBOAHMTH CIIPaBKH. OT CIIpaBOYHHKA OTIIHYAETCS TEM, YTO MOXKET OBITH
HCIIOIIB30BAHO M JJIS IIOCIIEAOBATEIIFHOIO OCBOEHHS MarepHala, B TO BpeMS KaK CITpaBOYHHK
HaIleJIeH ITIaBHBIM OOpa3oM Ha BRIOOPOUYHOE UTEHHE, IO MEPE TOro, KaK BOSHHKAIOT TE HIIH
HHBIE BOITPOCKHI H HYKJIAa B CIIPaBKe, U JUIS IIOCIIEN0BATEIbHOIO YTEHHSA He TIPHCITIOCOOIIEH.

OHIMKIIOIEAHNS — CIIPaBOYHOE M3IaHHE, cofiepKalee B 0000IEHHOM BHIE OCHOBHEBIE
OTTIAT _rmrr o mearsoarnacTent, SHAHHH M MIPAKTHYECKOH JIeSTelIbHOCTH,

ANOKYMEHT nNoanncAaH
SNEKTPOHHOW NOANMUCLIO CHHBIX B ElJI(l)ElBHTHGM HIIH CHCTCMATHYC CKOM
Ceptudimkat: 12000002A633E30 11 3AD425FBS0002000002A6 HEBELIX EEE,[[EHIIﬁ Pa3IHYAOT YHHBEPCAILHYIO
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OHIMKIIONEAHYECKHH CII0Baph — SHIHKIIONEIHS, MaTepHal B KOTOPOH PacIIONOKEH B
ar(paBHTHOM ITOPSIIIKE.

['moccapuii — crnoBaps TEPMHHOB.

Teszaypyc OTHOCHTCS K CITEIHAILHOMY THIIY CIIOBApsI HOPMAaTHBHOH JIEKCHKH C TOYHO
OIIPEIECIIEHHBIMH CBI3SIMH MEKIY TEPMIHAMH.

3aJaHHs 719 CaMOCTOSTEIIBHOH PaldoThI CTYIEHTOB
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6. MeToan4yeckne YKa3aHHA 0 BHAAM PadoT, mpeJIycMOT peHHbIX padouei
nporpamMmMon

Buo camocmoamensHoil pabomsl cnyoeHmos:
CooOecegoBanmne mo Temam 10-11

Bo BpeMs IPaKTHYECKOI'O 3aHATHS IIPENOAABATElIb OIPAINMBAET CTYIAEHTOB IIO
BOIIPOCAM, 3aJJaHHBIM Ha JaHHOE 3aHgTHe. CTYIEHTHI JOIKHEBI 3apaHee JoMa, B OHOIIHOTEKE
H YHTAJIBHOM 3ajleé IIOATOTOBHTH OTBETHI Ha BCE 3aJaHHBIE BOITPOCHI ITPAKTHYECKOIO
3aHATHSA. CIeayeT BECTH CIIEIIHAIBHYIO TETPagb C 3aIllHCSIMH OTBETOB HA BOIIPOCHI.
JKenarersHOo IIPH IOAT OTOBKE OTBETA HE OIPAaHHYHBATECS MaTEPHAIIOM OJHOr0 yueOHHKA, a
HCITOJIb30BaTh Hay4YHBIE CTaThH H3 KYPHaI0oB, COOPHHKOB CTaTeH, MOHOTI'Pa(HH.

B mporiecce opranmzanpy padoThl OONBINOE 3HAYEHHE HMMEKT KOHCYIbTaI[HH
IIPETIOaBaTENd, B XOJIe KOTOPBIX MOXKHO PEIIHTh MHOTHE ITPOoOIeMBI H3Y4aeMOIO Kypca,
VSICHHTB CIIOKHBIE BOITPOCHI.

CTYJIEeHT, OTBEYAIOIHH Ha BOITPOC IIPAKTHYECKOI'O 3aHATHS, IOIDKEH JelaTh 3TO,
KaK ITPaBIIIO, HEe IpHOeras K IMOMOIIH KaKHX-ITHOO0 3aIcel Wi y4eOHHKOB. OTBET JOIKEH
OBITH HACTOJILKO ITOJIHBEIM, HACKOJIBKO 3TO TpeOyeTcs, YTOORl JOCTATOYHO ITOITHO PaCKpPBIThH
JIAHHBIH BOITPOC.

CamMocrosiTeJIbHOE HM3VUYeHHe JIMTeparypbl mo _1emMe Ne 10. CucreMbl ropsiero
BOJI0CHAOKEHH

Cucmemst  MeCmMHO20 U  LeHMPAIU308AHHO20  20psA4ez0  6000CHADIMCeHL.
Tpyvbonpoeodwvt 2opsauezo eodockabicenuis. Cxema 2opauezo 6000CHADINCEHLA.

CaMocTofITe/IbHOe H3VUeHHe JHTepaTypbl mo Teme N 11. CHcTeMbl BOJOCHADKeHHS.
KnaccuHKanHa, HOPMbI OTPe OJIeHHS, pACUYeT MOTPeOHOCTH B BoJe

Knaccuguxayusa cucmem eooocHabxicentis. Hopmul eodocnaboiceris u mpeboeaniis x
kauecmey eoowl. Pacuem nompebrocmii € gooe.

Borpoch! U1 IMpakTHYeCKHX 3aHSTHH 10 pa3lelaM JHCIHIUIHHEL.
Tema 1. Bogonorpedienne. CHcTeMbI BOJ0CHAOKeHI A

—Bu el rorpebiieHHS BOIEL

— HopwMe!l BogonorpedineHu s

—PacueTt BogonoTpebiieHH I HaCEIEHHBIX ITYHKTOB.

—HcTouHNK BOJOCHAO KEeHH .

—Knaccudnxairsg cucreM BOJ0CHA0KEeHH.

Tema 2. Cucremsl 32a00pa, moJaYH H pacnpeaeJieHHS BoabI
1 Bogo3alGopHEIE COOPYKEHHS.

2 30HHPOBAaHHE CHCTEM BOLOCHAOKEHH A

Tema 3. CrcreMbI HoAa4YH U pacupeae/ieHHA BOIbI
—3afava rapaBIHYECKOr0 pacyeTa BOJOMp OBOIHOH CETH.
— Bopgorp oBogHbIE CETH.

Tema 4. BHYTpeHHee BOJAOCHADKeHHE 3JAHHH
—(CHcTeMa XOJIOIHOTO BOTOCHAOKeHH ST 3IaHH 5.
—(CHCTEMA C ITOBBICHT b HBIM HAIIOPHBIM OaKOM.

— CHcTeMa ¢ THAPOITHCBMATHY S CEIIMIL }*’GTpGﬁGTEﬂhﬂI.

AOKYMEHT NOANMGAH
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— OcBeTIIeHHE BOJHI.

—DWILTPOBAHHE BOJIHI.

—(0e33apaKHBaHHE BOJIBI.

—BomooTBeieHHe

— XapaKTEPHCTHKA CTOYHBIX BOJ.

—(CHcTeMBI BOJIOOTBEIEHHS.

Tema 7. I napaBIHYeKHHA pacdeT BOJ00TBOAAINNX CeTel.

2. Dopmyia Lle3H.

3. BomooTBoAlas cETh Hac €JIEHHBIX [MyHKTOB.

4. BoaooTBoAANIHE CETH ITPOMBIIIIEHHBIX TP €AIMPHATHI.

5. BopgooTBogAmHe ceTH atMoc(pepHBbIX ocaJKoOB (BOIOCTOKH).
Tema 8. OuncTHBIE COOPYKREHH S

4. CocTaB H CBOHCTBA CTOYHBIX BOJI.

5. TexHOoNMorH4YecKHe CXeMbl OUYHCTKH CTOYHBIX BOJI.

6. MexaHH4YecKada OYHCTKA CTOYHBIX BOJI.

7. BHoslorHueckas 04HCTKA CTOYHBIX BOJI.

Tema 9 .bHoJIOrHYecKasl OMHCTKA CTOYHBIX BOJ MET0A0M OHO(DIIbLT paltHA
8.1.1. @OH3HKO-XHMHYeCKasA OYHCTKAa CTOYHBIX BOJI.

8.1.2. OuMcTKa cTOYHBIX BoT (proTalHer.

8.1.3. OuHCcTKa CTOYHBIX BOJ KOAryJIHp OBaHHEM.

8.1.4. CopOLHOoHHAasA 0YHCTKA CTOYHBIX BOT.

8.1.5. O4HCcTKa ¢ TOYHBLIX BOJ] 030HHPOBaHHEM.

Kpumepuu ouenusanua: OlleHKa «OTIIHYHO» CTABHTCS CTYIAEHTY, €CIH OH IIOIIHO
H3JIaracT MaTepHall, JaeT IIpaBHIbHOE OIIpeJie]IEHHe OCHOBHBIX ITOHSTHI, OOHapyKHBaeT
IIOHHMaHHe MarepHala, MOXeT OOOCHOBAaTh CBOH CYXKIEHHS, IIPHMEHHTh 3HAaHHSI Ha
IIPaKTHKE, IIPHBECTH HEOOXOAMMBIE IIPHMEPHI HE TOJIBKO H3 YUeOHHKA, HO H CaMOCTOSTEJIbHO
COCTaRIIEHHBIE, M3TaracT MaTepHall ITOCTIEJOBaTeIbHO H MPAaBHIIPHO C TOUKH 3PEHHS HOPM
JIHTEPATYPHOT'O S3BIKA.

OreHKa «XOPOINO» CTABHTICS CTYIEHTY, €CIIH OH JaeT OTBET, YIOBIETBOPSIOIIHI TeM
ke TpeOOBaHHSIM, YTO H JJISI OTMeTKH «OTIHYHO», HO JOITYCKAeT OMIMOKH, KOTOPhIE caM XKe
HCITPABISIET, M HMMEIOTCS HEAOYETHI B ITIOCIEJOBATEIIbHOCTH H S3BIKOBOM O(OPMICHHH
H3J1araeMoro.

OneHKa «YJOBJIETBOPHTEIBHO» CTAaBHTCS, €CIIH CTYASHT OOHapy:KHBaeT 3HaHHE H
IIOHHMaHHe OCHOBHBIX IIONOKEeHHH JaHHOH TeMbl, HO H3JaracT MaTepHal HeIlOIHO H
IOITyCKaeT HETOYHOCTH B OIpeAeleHHH ITOHITHH HIHM (DOPMYIHPOBKE IIPaBHII, HE yMeeT
JOCTaTOYHO ITYyOOKO H JOKa3aTelIbHO OOOCHOBaTh CBOH CVXKJSHHSI H TIPHBECTH CBOH
IIPHMEPBI, H3NIaraeT MaTrepHall HeMOoClIeJOBaTellbHO H JOIYCKaeT OIMHOKH B S3BIKOBOM
0()OpPMIIEHHH H3IIaraeMoro.

OreHKa «HEeYILOBIETBOPHTEIIbHO» CTAaBHTCS CTYIAEHTY, €CIH CTYAESHT OH He3HaHHE
OONBIIEH 4YacTH COOTBETCTBYIOMIETO BOIIpOca, JOITyCKaeT OIIHOKH B (DOPMYIIHPOBKE
ONpeJieTIEHHII M TIpaBWI, HCKa)KaIOIHe HX CMBICH, OeCIIOPSIOYHO M HEYBEPEHHO H3JIaraeT
MaTepHaIl.

7. MeToan4yeckne YKaA3aHHA ITO ITOATOTOBKE K IK3aMCEHY

HaumHaliTe TOTOBHTIBCI K SK3aMeHaM 3apaHCC, ITOHCEMHOIY, IIO YaCTAM, COXPdHSIIA

CIIOKOHCTBHE. CocTaBbTe IUIaH pﬂﬁﬂTBI:, pPacIIpcaciii o0IIee KOIIHYECTBO MATCpHaJIa 11O JHIM
ITOOT'OTOBKII, 00S3aTEIIbHO OCTaBHB BPEMA Ha IIOBTOPCHHE. Heobxomimo OIIPEACIIHTE BPEMA

3aHATHH C YUETOM PHTMOE OpI'dHH3MA. HEPE,I[ Ha4ydaJIOM IIOATIOTOBEKHM K SK3aMCHAM
HEOAYOTTMO _TTNOCMOTNATE RACE MATANUAT U OTTIOKHTE TOT, YTO XOPOIIO 3HAKOM, a HauHHAaTh

AOOKYMEHT NoarncAH
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He crnoHsiitecy Oe3 aena. 3anMuTe cedsa yeM-HHOYIb, KOrJa TI'OTOBHTECH K BK3aMEHY.
OTO He OCTaBHT BaM BPEMEHH Ha ITYCTHIE CTpaxH. MOXKHO 3aHSTHCS CIIOPTOM, TaHI[AMH,
PHCOBAHHEM IIH KYIIMHApHEH. Bce 3T0 — OT/IMYHBIN crioco0 pacciaabHThCS H ITOYYBCTBOBATh
YBEPEHHOCTE B cebe.

CVIIECTBYIOT Pa3HBIE IPHEMBI pa0OTHI C MATEPHAIIOM.

1. Camoe ImaBHOE TTOHSATH MarepHal, pa3o0parbCcsa B HeM. OYeHb TTOIE3HO COCTABIIATH
IUIaHBI KOHKPETHBIX TEM H JepKaTh HX B YMe («IUIaH B YMe»), a He 3a3yOpHBaTh BCIO TEMY
IIOIHOCTBED «OT» M «H0». MOKHO TakXe IMPaKTHKOBATh HAITHCAHHE BOIIPOCOB B BHJE
KPaTKoOro H3IOKEHHM I MaTepHaa.

2. 3ayuHBaecMBIH MaTepHall IIyUIle pa3OHTh Ha CMBICIIOBRIE KYCKH, CTapasiCh, YTOOBI HX
KOIIMYECTBO HE IIPEBBIIIAI0 ceMH. CMBICIIOBBIE KYCKH MarepHaia HeOoOXOIHMO YKPYITHATE H
06001mmark, BEIpakas ITABHYIO MbBICThL OJHOH (ppa3oi. TeKCT MOKHO CHIBHO COKpAaTHTh,
IIPEJICTABHB €I'0 B BHJIE CXEMBI THIIA «3BE3IBI», «JIepPeBay, «CKOOKH» H T.II.

3. K TpyaHO 3allOMHHAaeMOMY MaTepHalry HeoOXOAHMO BO3BpaIllaThCs HECKOIBKO Pas,
ITPOCMAaTpPHBaTh €ro B TEUEHHE HECKOIBKIIX MIHYT BEUEPOM, a 3aTeM EIIE pa3 — YT POM.

4. Ilepeckas TexkcTa CBOMMH CIIOBAaMH ITPHBOJHT K JIVUIIIEMY €0 3allOMHHAHHIO, YeM
MHOI'OKPaTHOE UYTEHHE, ITOCKOIBKY 5TO AKTHBHAS, OPraHM30BaHHASA I[EIIFI0 YMCTBEHHAS
pabora. BooOiie ropops, modasg aHamTHYeCcKasa padoTa ¢ TEKCTOM IIPHBOAUT K €0 JIVYIIEMY
3aIIOMHHAHHIO.

5.Hcrions3yH pasHbIE IIPHEMEI 3allOMHHAHHS - 3PHTEIBHO, Ha CIIVX, ITHCEMEHHO.

Bomnpocsl K 3K3aMeHy

ba30BbIl YPOBEHD

Bompock! (3agaua, 3aJaHHe) A9 IIPOBEPKH YPOBHSA 00yUeHHOCTH
3Hamv:

—Bup! rmotpebreHHA BObI

—Hopmel BogoroTpedneHHA

—PacueT BogorioTpedneHHsa HaceneHHbIX ITYHKTOB
—HcTouHHK BOJI0CHA0KEHHA

—KnaccHpHKaI[HA cHcTeEM BoZocHa0KeHHA
—Pexamv paboThl cHcTeM BOJ10CHa 0K eHHA
—Bopo3abopHbie coopyKeHHA

—CHCTEMBI TI071a4H H P acTIp €0eJIEHHA BOJIbI
—BHyTpeHHee BomocHaOkeHHe 31aHHIT
—KauecTBO BOZIBI IPHPOAHBIX HC TOYHHKOB

— DYHKIHH 0YHC THBIX ¢ 00PY/KEHHI

—Koarymip opaHHe

—OTcTaHBaHHE BOJBI

—OcBeTJIeHHEe BOJIbI

Vvmemn, enademn:

—Cop OLIHOHHAA OYHCTKA CTOYHBIX BOJL
—OYHCTKA CTOYHBIX BOJ| 030HHPOBaHHEM
—Cxembl d)IﬂI’ﬂ{D—KMIIECKDﬁ OYHCTEH CTOYHBIX BOI
—I'ny Gokas ouHcTKa H 00e33apakHBaHHE CTOYHBIX BOJI
—VTHIH3aLMA 0CaJKOB CTOYHBIX BOJ]

—(CHCTEMBI H CXEMBI EDI[GCHEISH{EHHH. Cxema BGI[DCHES}I{EHI’IH HacC CJICHHOT'O ITYHKTA. HDI]MH'IHEHEIH baza HHACHCPHDBIX
CHCTEM H Gﬁﬂp}’ﬂDEHHHH, I'LJTaHHP OBKa H EHC'I]]GI‘:]I{EI HAaCCJICHHBIX MCECT.

—BonocHab:xeHHe poMIIpearp HATHIH, HHKEHEPHBIX CHCTEM H 000pyJ0BaHHE, ITIaHHp OBKa.
—OcHORHKIE  TTAHHRIE  TMS  MNOEKTUNORAHLUS  ROTOTIPOBOJHON ceTH (HOPMBI  BOJIOTIOTPEONEHHA, P eKHM

AOKYMEHT N10ANnMUCAH
SNEKTPOHHOW NOANUCHIO .
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6 “TOAHHA H OCTAaTOYHOIO PECYpPca CTPOHTE/LHBIX 00BEKTOB H
Bnapeneuy: Webayxoea TaTeAna AnekcaHgpoeHa

, SKCIUIyaTaLHA, Mpo(HIaKTHYECKHE OCMOTPbI H PEMOHTHI.
Hencreurenen: c'20:08:2021 no 20:08.2022 HKOB, 3KCITUTyaTalHA, MpoQHIaKTHYeCKHE PEMOHTHI.
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—I1eHTp 00 exHbIE Hacochl (VCTp OHCTBO, MPHHLIHII paboThl, padoyHe XapaK TepHCTHKH, HOpMaTHBHbIE Tp eé00BaHH:).
—Boporp oBofiHbIE HacOCHbIE CTaHLIHH (KaccH(HKALHA, Ha3HAaY€HHe, SKCIUTY aTaL[HA, P EMOHTHI).

—Hapy#Hasd BofgorpoBojHaA CeTh (CXeMbl TPacCHPOBKH, AJIE€MEHThI, TpyObl H apmaTypa, SKCIUTyaTaLHs,
I1p opHIIAKTHYECKHE OCMOTPbI H PEMOHTHI). TpeboBaHHA K BOJOIP OBOJHBIM CETAM.

I1oBBINIEHHBINA YPOBEHD

SHamw:
4. @DHIbTPOBAHHE BOJbI
5. O6e33apaKHBaHHE BOTIBI
6. X apaKTepHCTHKA ¢ TOUHBIX BOJ
7. CHCTEMBbI BOIOOTBE/IeHHA
3. I'vap aBIHYEKHA pacyeT BOOOOTBOIANIHX CETEH
9. BomooTBosas c€Th HACEIEHHBIX ITYHKTOB
10. BoJ{00TBOSILIHE CETH ITP OMBILLTEHHBIX TIPEAIPHATHII
11. BopgooTBopsiHe ceTH aTMoc(epHBIX 0caJKoB (BOTJOCTOKH)
12. O60pyA0BaHHE HACOCHBIX CTAHLIHIA
13. CocTaB H cBoOICTBa CTOYHBIX BOJ
14. TexHOIOrHYECKHE CXEMbI OUHCTKH ¢ TOYHBIX BOJI
15. MexaHHYecKad 0YHCTKA CTOYHBIX BOJ
16. BHOIOMHYecKasA 0YHCTKA ¢ TOYHBIX BOJT
17. BHomorHueckas OYHCTKA ¢ TOYHBIX BOJ METOLOM OHO- (PHILTP aL[HH
18. OuHcTKa CTOYHBIX BOJ (IOTALHEH
19. OuHCTKA CTOYHBIX BOJ KOATY JIHP OBAaHHEM

Vvmemn, enademn:

'METG,[[BI OYFICTEI H GﬁﬁBBﬂpﬂ}I{HEﬁHI[ﬂ BOJBI.

ePeareHTHOE X03AHCTBO (Ha3HAaYeHHE, SJIEMEHTBI, TEXHHKA €3 0racHOCTH).

¢ CMECHTEH, OTCTOHHHKH, OCBETJIHTENH CO B3BEIIEHHBbIM CJIO0EM OCAJKa, CKOpbIE€ 3€pHHCTBIE (PHILTPhI: OL[EHKA
TEXHHYECKOTO COCTOAHHA H OCTATOYHOTO P ecypca CTP OHTENbHBIX 00bEKTOB AITHITHO-KOMMYHAIbHOTO X03AHCTBA H
KHIHITHO-KOMMYHAJIbHOT0 000py10BaHHA.

e(CxemMa KaHaJIH3aLHH Hac €JIEHHOI 0 [TYHKTAa H €€ OCHOBHBIE 3JIEMEHTHL.

eCxXeMbl TPacCHPOBKH KaHAJIH3AL[HOHHBIX ceTell. PacronoxkeHHe KOMMYHHKAL[HH OTHOCHTENIBHO (PYHOIaMEHTOB
30aHHH H JpYTHX KOMMYHHKALJHI,

e Oripe/ieNieHHe pacYeTHbIX Pacxo/i0B, CKOPOCTH, YKIIOHBI, NTyOHHA 3a10/KE€HHA KaHAIH3 aLllJHOHHOI CETH.

oY cTpOHCTBO KaHAMH3aLHOHHOH ceTH. TpyObl. Konomipl. TpeboBaHHA K S3KCITTYaTaLlHH, OCMOTPaM H pEeMOHTaM.

e J0sKieBasA KaHAJM3al[HOHHAsA ceTh (Ha3HaY€HHE, YCTP OHCTBO).

el [epekauka cToyHbIX BOZ. KaHam{3allHOHHBIE HAC OCHBIE CTaHLIHH.

e(CocCTaB 3arpA3HEHHH H METO/IbI OUHCTKH CTOYHEBIX BOI,.

o T eXHOJIOrHYECKaA CXEMa IOP O CKHX KaHaIH3 al[HOHHBIX OYHCTHBIX COOPYKEHHH: OLIEHKA TEXHHYECKOr0 COCTOAHHA
H OCTAaTOYHOTIO PECypca CTPOHTENbHBIX 00BEKTOB ¢ TAHLIHH H 000pYyJOBaHHA.

o TpeboBaHHA K PacrioIOKEHHIO CTaHLIHH OYHCTKH CTOYHBIX BOJ OTHOCHTENIBHO Iopo/ia H BOJHBIX 00bEKTOB.

o] [pHHIHIThI pa3MEN[E€HHA H CTI0CcOO0bI TP OKJTaAKH IMOI3EMHBIX KOMMYHHKAL[HIA.

o] Jo3eMHBIE KOMMYHHKALIHH 'op o7ja

e CHcTeMbl BogocHa0keHHA. KiaccH(HKaLHA, HOPMbI ITOTP €0J1eHH A, pacdeT MoTpeOHOCTH B BOJIE

e CHCTEMBI TOpPAYEro BoAocHa0 K eHHA

8. PEKOMEH/YEMAJ JIMTEPATYPA

IlepeyeHb 0CHOBHOM JIMTEPATYPhI:
° Camych, O.P. PykKOBOACTBO II0 H3VUEHHIO JHCIHIUIMHELI «BomocHaOxeHHe H
NOKYMEHT NoarnvucAH mKoB, A.C. KoHapateeB. - M. ; bepnnu

SNEKTPOHHOW NOANMUCHIO e
BOJOOTBEEHHE BHICOTHBIX 3IaHHI. - O3 C.
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 a A o

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

ﬂEﬁETBHTEﬂEH:CED.U8.2D21 no 20.08.2022 ,[[EHIIE ¢ OCHOBAMH HIﬂpﬂBﬂIHﬂ[ . }n{eﬁHGE
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nmocobue / O.P. Camycs, B.M. OBcsuankoB, A.C. KongpareeB. - M. ; BepmuH : J[HpeKT-
Memna, 2014. - 128 c.

AOKYMEHT MOAMUCAH
ANEKTPOHHOW MOAMWCHIO
Ceptudbunkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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MHNHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHN S POCCHIUCKON
OEJTEPAIINN
POEJNEPA/IHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXKJEHHUE BBICIHEI'O ObPA3ZOBAHMHA
«CEBEPO-KABKA3CKHNH ®EJEPAJILHBIA YHUBEPCUTET»
Iaruropcknit HHCTHTYT (puinaa) CKOY

MeToanmieckne YKa3aHHA
I1O BBITIOJIHEHHIO KOHT POIIbHOH PadOThI
IT0 JHCIHMIUIHHE « MHKeHepHBIe CHCTEMEI 3aHHH H coopy keHHI (BogocHaOXeHIe H
BOJOOTBeICHIE C OCHOBAMH THIPABIIHKH ) »
IUIS CTYAEHTOB HarrpaiieHHI IToAroTORKH 08.03.01 CTpOHTEILECTBO

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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COAEPKAHHUE

BBEJIEHHE

1. HEJIb, SAJJAUU U PEAJIM3YEMBIE KOMIIETEHIIUHA

. OOPMVYJIMPOBKA 3AJIAHHWA U ET'O OFBEEM

. OBIIHUE TPEFOBAHHUA K HAITMCAHHWIO 1 OOOPMIJIEHHIO PABOTEI
. PEKOMEHAAILIHWHA 110 BBEIITIOJIHEHHWUIO 3AJJAHKMA

. BAPUAHTEI KOHTPOJIbHOU PABOTEI

. KPUTEPUU OLHEHUBAHWA PAEOTEI

TOPANOK 3AIIHTEI

IIEPEYEHDL BOITIPOCOB K SK3AMERY

. CITUICOK PEKOMEHJITYEMOH JIUTEPATVPHI

o o 00 3 O bh &= W

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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BBEJIEHUE

MeTomiueckie yKa3aHHI K KOHTPOIBLHOH padoTe IO JHCIIHITIIHE

«HKeHepHBIe CHCTEMBI 3[[aHHI H COOPYKeHHI (BoJocHa0KeHHe H BOJOOTBeeHIE Ha
OCHOBE THAPABIHKHN)» PacCYHTAHEI HA CTYAEHTOB OYHOH (pOpMBI OOyYeHHS IO HaITpaRJIEHHIO
08.03.01 «CrponrenbcTBo» (KBamH(HKaAIMA (cTeleHb) Oakanapp) IMpogHiIs « CTPOHTEILCTBO
3IaHHH H COOPYKEHHH ).

MHxeHepHasd THAPOIOTHS H3YYAET IIPOLIECCHI, IPOHCXOMSIIIE B ITPHPOAHBIX BOAAX, B
pe3yibTare B3aHMOAESHCTBHS HX C TPAHCIIOPTHBIMH H T'HIPOTEXHHYECKHMH COOPY/KEHHSMH.
[Ipm  a”HammM3e  CTAaTHCTHYECKHX  JAHHBIX, IIONYYaeMBIX TIpH  HaOmOAeHHH  3a
THAPOJIOTHYECKHUMH SBIIEHHSMH H TIPOLlECCAaMH, HHXKEHEpHAasd THAPOIOIHS ITPHMEHSET
arrapar MaTeMaTH4ye CKOH CTaTHCTHKH IS CHCTEMATH3AI[MH H HCIIOIb30BaHH 3THX JaHHBIX B
HaYYHBIX H IIPAKTHYECKHX LETSIX.

B yacTHOCTH, MeTOAbI MAaTeMaTH4YeCKOH CTAaTHCTHKH HCITONB3VIOTCA B PEKOMEHAAIMSIX IIO
ONMPEHEIEHHIO PACYETHRIX THAPOIOTHYECKUX XAPAaKTEPHCTHK TIIPH  IIPOEKTHPOBAHHH
TPAHCIIOPTHBRIX COOPYKEHHIL, HaAllPHMEP, CPEIHHX I'OJOBBIX, MAKCHMAlIbHBIX PAaCcXOIOB H
HaMBBICIIIMX VPOBHEH BOJAEI B peKax.

HMHKeHepHad THAPOIOTHA paspadarbIiBacT CIIEIHAIBHBEIE METOOBbI, OCHOBAHHBIE Ha
aHaIII3e ITPOHCXOXKIAEHHS CTOKA, ITO3BOJIIOIIHE OIIPEJEIINTh PaCcUETHBIE THIPOIOTHYECKHE
XapaKTepPHCTHKH ITPH OTCYTCTBHH JaHHBIX HAOIIOAEHMH IWIH ITPH HX HELOCTAT OYHOCTH.

BaxHoe MeCTO B MHKEHEPHOH THAPOIOIHH 3aHHMAEeT TeMa, CBS3aHHas ¢ H3YYEHHEM
H3MEHEHIIT PYCIOBBIX TIPOIIECCOB IIOA  BIISHHEM CTPOHTEIBCTBA TPAHCIIOPTHBIX
COOpPYKeHHI. K HHM OTHOCSTCS: 3aHECEHHE JOHHBIMH H 3aHJIEHHE B3BEIIIeHHBIMH HaHOCAaMH
BOJOITPOBOAAIIMX COOPYKEHHH, MECTHBIE H OOIIHE pasMBIBEI PEUHOIO PYCiIa YV MOCTOBBIX
IIEPEXOJIOB.

B IOpOXHO-MOCTOBOM CTPOHTEIIBCTBE HEOOXOAHMMOCTH HMCIIONBb30BaTh PA3IIMYHEIE
ITapaMeTphl TTOTOKA BO3ZHHKAET Ha CTaJHH H3BICKAHIMIT aBTOMOOHIBHBEIX H JKEIIE3HBIX JOPOL,
IIPH HX IIPOEKTHPOBAHHH, Pa3paldoTKe IIPOEKTOB OpraHH3alli CTPOHTENhCTBA JOPOL,
BOJOITPOITYCKHBIX TPYO,MOCTOB M JPYIHX HJOPOXKHBIX BOJIOIPOBOMSIIX COOPYKEHHI.
['Hapormornyeckie HaHHBIE IIMMPOKO HCIIONB3VIOTCS H BO BPEMS HX CTPOHTEIILCTBA H
sKcIuryaTaruy. YToOBl paliOHAILHO IIPOEKTHPOBATb, CTPOHTh M BKCIUIYAaTHPOBATh
ABTOMOOHJIbHBEIE JOPOTH, TPeOVIOTCS 3a INTENBHBIH IEPHOX ITOAPOOHBIE CBEIEHHS O
THAPOJIOTHYECKOM PEXHME BOIHBIX OOBEKTOB, BOIH3H KOTOPBIX OHH PACITOIOKEHBI HIIH
IepecekaroT HX. ['HApOIOrHYeCcKMMH H THAPABIHYECKHMH (PaKTOpaMH OIPEeIeIsSIOTCS
TeHepallbHEIE pa3MEPHl COOPYKEHHI. OTBEPCTHH MOCTOB M TpyO, INMyOHHA 3aIOKEHHS
(YyHIaMEHTOB OITOPp MOCTOB, OTMETKH OpPOBOK 3eMIISHOIO IIOIOTHA, CIOCOOBI KPEINIeHHS
OTKOCOB IIOJIOTHA, Pa3sMeEpPhl Pas3IHYHBIX COOPYKEeHHH I oOeclieueHHS CTalIIEHOCTH
3&MJISIHOTO TIOJIOTHA.

3arpOEKTHPOBAHHEINL MOCTOBOH IIEPEXOM Yepe3 BOJOTOK, BKIIOYAKOINMI MOCT,
ITOJIXOIHBIE HACBIIIH H PETYISIIHOHHBIE COOPYKEHHS (CTpYeHAIIPaBJIIIOIHE JaMOBI), JTOJDKEH
o0ecrieunBaTh Oe30ITaCHBIH ITPOITYCK BRICOKIX BOM M JIeA0oxXoaa. IIpH B3aMMOIEHCTBHI ITOTOKA
C COOPYKEHHSIMH MOCTOBOI'O IIepeXojia BOSHHKAIOT HHTEHCHBHEIE Pa3MBIBBI PYCIIA BCIIEACTBHE
CTECHEHHS ITOTOKA, KOTOPHIE TAKKe JOIDKHBI OBITH YUTEHHI IIPH IPOESKTHPOBAHHH MOCTOB.
Pa3MBIBEI pycesl BOBHHKAIOT H B HHKHHX Obe()axX BOXOIPOITYCKHBIX TPYO.

Ciyk0a 5KCIUTyaTallHH JOPOr HCIONb3yeT THAPOIOTHYECKYID HH(MOPMALIHIO H
ITPOTHO3Bl O ITPOXOXKIEHHH ITaBOAKOB M CEJIEBBIX ITOTOKOB, 00 0Opa3zoBaHHIH, Pa3BHTHH H
Pa3pyIIeHHH 3aTOPOB JIbJla Ha YYaCTKaX MX BIIMSHHS Ha COOPYKEHHS aBTOMOOIIBHBIX JOPOT,
06 T IOKYMEHT NOAMMCAH

SNEKTPOHHOM MOANUCHIO (bl U3MEHEHHS XapPaKTEPHCTHK ITOTOKA M HX

CepTudbukar:  12000002A633E3D113AD425FB50002000002A6 Je TIZIPOMETPIECKHE DPAGOTEl B TEUeHIIe
Bnapeneu: lebayxoea TateaHa AnekcaHgpoeHa -

THAPOMETE OPOIIOTHYECKHX H3BICKAHHH ITPH

[leiicTenTeneH: ¢ 20.08.2021no 20.08.2022 TYAESHTHl 3a0YHOH H JHCTAHIIHOHHOH (hopM
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O0OVUEHI O3HAKOMST CS B IEPHO YUeOHOH THAPOIOTHYECKOH TTPAKTHKH.

AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
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1. HEJIb, 3AJIAY 1 PEAJIM3YEMbDIE KOMIIETEHIINHN

[{e1pr0 OCBOEHHS MHCHHIUIMHBI «MHKeHepHBIE CHCTEMBI 3JaHHH H COOPYKEeHHI
(BogocHaOxXeHHE H BOAOOTBEAEHHE C OCHOBAMH THAPABIIMKH)» SBISETCSI (OPMHIPOBAHHE Y
CTYAEHTOB IpOo(eCCHOHAIbHBIX 3HAHHI H HABBIKOB IIO0 BOIIpOcaM BOJAOCHAOXKeHHS H
BOJIOOTBEAEHHS H HCIIOIb30BaHHE 3THX 3HAHHH IS IIPOEKTHPOBAHH S CHCTEM BOJOCHA0KEHHS
H BOTOOTBEJIEHH L

3agauyl OCBOEHHS JHUCIIHIUIHHEI H3YYHTh:

- IlpuHIpmEBL JeHCTBHS M Ha3zHaYeHHe BHYIPEHHHX CHCTEM BOJOCHAOKEHHS H
BOJIOOTBENECHHS,

- MeToasl THIPABIHYECKHX PaCUETOB CHCTEM BOJOCHA0KeHH H BOJOOTBEIEHHS,

- Marepnassl TpyOOIIpOBOAOB H 3IIEMEHTOB CHCTEM, METOBI 3aI[HTHl TPYOOITPOBOIOB
CHCTEM,

- OOCopymoBaHHEe, YCTAaHOBKH, COOPYKEHHS H JPYyTHE 5SIEMEHTBI CHCTEM
BOJIOCHA0KEeHH S H BOJIOOTBENEHHS.

2. DOPMYJIMPOBKA 3AJIAHUA U E1'O ObBEM

CTPYKTYpa KOHTPOJIBHON pabOThI:

1. Teopermueckass 4acTb (BCeCTOPOHHee paccMoTpeHHe 4-X TeopeTHYeCKHX
BOIIPOCOB, MPeI0KEHHOI0 B METOAHYECKHX YKA3AHHAX B COOTBETCTBHH ¢ HOMEPOM
BapHaHTa). HemoImycTHMO OTCYTCTBHE CCBUIOK Ha MCIIOIB3YEMYIO JIHTepaTypy. OO0bem
PaloTEI JOMXKeH OBITE HE MeHee 10 ImeyaTHBIX JIHCTOB.

2. CnHCOK HCIO0JIL3YEMOH JIMTEPATY PbL
1. Camycp, O.P. PYKOBOACTBO IO H3YYEHHIO JUCIIHIUIHHEL « BogocHalXeHHe 1
BomoorBeneHney» / O.P. Camych, B.M. OBcsHHHKOB, A.C. KoHaparbeB. - M. ; bepimiH :
Hupexkr-Menua, 2014. - Y. 1. BogocHaOxeHHe H BOJIOOTBEAEHHE BRICOTHBIX 3/IaHHH. - 33 C.

3. ObIIUE TPEBOBAHHA K HAIITMCAHHNIO 1 O®OPMJIEHHIO PALBOThDI

KontponpHass paCoTra BBIOIONMHSIETCS B IIe4aTHOM BHJAE Ha JmHcTax (opmata A4.
JlommycKaeTcs BRIIIOTHEHHE PAa0OTHI B PYKOIIMCHOM BHIE B TeTpagu. OO o0breM padOTHI
JTOIKeH COCTaBIITh 8-15 mmcToB. BapmaHT BBIOHpaeTca IO NepBOil OykBe (paMHIHH H
IocneHeH Hdpe HoMepa 3a4eTHOH KHHIKKH COITIACHO T a0IHIIE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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[Tocnemusaa
midpa
HOMeEpa 1 2 3 4 5 6 7 8 9 10
3aYETHOH
KHIDKKH
AJJLX 1 2 3 3 5 6 7 8 9 10
bB,M.I] 2 3 3 5 6 7 8 9 10 1
B.H. U 3 3 5 6 7 8 9 10 1 2
| IO, LI 4 5 6 7 8 9 10 1 2 3
= | ILIL 5 6 7 8 9 10 1 2 3 4
=
= L]
=.| E.PO 6 7 8 9 10 1 2 3 1 5
= | K,C, 7 8 9 10 1 2 3 1 3 6
Bl
= 3, T4 8 9 10 1 2 3 1 R 6 7
AR 9 10 1 2 3 4 R 6 7 3
= | K@ 10 1 2 3 4 5 6 7 8 9

Ceptudukar:, 12000002A633E3D113AD425FB50002000002A6
Bnageneu;

B 3amaHHe BapHaHTa BKIIFOYAeTCS TPH TEOPETHUYECKIX BoOIpoca. lIpH HarmicaHmH
TEOPETHYE CKOr'0 BOIIPOCa CIEAYET ITOMb30BATHCS 3aKOHO/IATEIbHBIMH HOPMATHBHBIMH aKTaMH,
yueOHOH JIHTEPATYPOH, MaTepHaIlaMH IIEPHOAMYECKOHN ITeYaTH H CTaTHCTHYE CKHMH JTaHHBIMH.
B KOHIIEe KOHTPOIIBHOH PadOoThI HYKHO IIPeACTaBHTH CITHCOK HCITONIb30BaHHBIX HCTOUHHKOR.

Texkct pedepara JODKEH CONPOBOXKIATHCSA PHCYHKAMH, TaOIHIAMH, TI'pa)HKaMH,
(parMeHTaMH  TomorpaHueckHxX IUIaHOB H  KapT, KOTOphle HecyT  OOJIBIIVIO
HH(OPMAITHOHHYIO HarpyskKy. OOs3aTellbHBIMH SBIISIOTCS CCBUIKH Ha HCIIOJIb30BAHHEIE
JIHUTePaTyYPHBIE HCTOYHHKH.

KoHTponpHasg pabora 10 pesyibTaraM CaMOCTOSTEILHON padOThl CTYIAEHTa JONIKHA
OBITh BBIIOIHEH HA OCHOBE KOMITBIOTEPHBIX TEXHOIIOIHMH M PaCI€YaTHIBAETCS Ha OIHOH
CTOPOHE CTaHJapTHOTrO ImHcTa popMaTta A4 Genoi OMHOCOPTHOM OyMaru 4epes 1,5 HHTepBana
YePHBIM IIPH(TOM C ITOISIMH BOKPYT TekcTa. OObeM OTYETA COCTABIISIET 25 IeYaTHBIX JTHCTOB
dpopmara A4.

Pasmep J1eBOro, HHJKHETO H BEPXHETO IIOINEH — He MeHee 20 MM, IIpaBOro — HE MeHee
15 nv. Pasmep mpudta 14. Pexomenayemsni mpHPT - TimesNewRoman.

TeKCT JOKeH paBHOMEPHO pacIioinararbCcs Ha CTPaHHIlE, ¢ OAMHAKOBBIMI OT CTYITAMH
OT HayaJlla ITOIA, TAE pacroaraeTcs TEKCTOBEIM MaTepHail. TeKCeT, HAUHHAFOIIEHCS ¢ KPacHOH
CTPOKH, IIeyararoT ¢ ad3aia oTcTyroM 1,25 ¢M OT Hayaja CTPOKH.

Kaxnaeni CTPYKTYpHBIM  pasfgen  (BBeJeHHEe, TIJIaBBl, 3aKIOYEHHE, CITHCOK
HCITONIB30BAHHBIX HCTOYHHKOB) HAYHHAETCS CTPOrO ¢ HOBOH CTpaHHIBL Ilompasmensl BHYTPH
OCHOBHOT'O pasjlelia pasMEIar0TCA HAa TOH JKE CTPaHHUIIE.

[lomyepkuBark 3arolIoOBKH M IIEPEHOCHTH CIIOBa B 3arojIOBKE HE JIOITYCKAeTCS.
PexoMeHTyeTCsI BBIAEISATh 3arOII0OBOK JKHPHBIM IIPH(PTOM.

Pasgensl JOIDKHEL HMETH IOPSJAKOBEIE HOMEPA Ha ITPOTSUKEHHH BCErO TEKCTAa OTYETA,
o003HaYeHHEBIe apaOCKHMH IfH(pamMi 6e3 TOYKH H 3aIllHCaHHBIe ¢ a03aI[HOr0 OTCTYIIA.

[lompasgensl HOIDKHBEL MMETh HYMepallHIO B IIpelelaxX Kaxaoro pasgerna. Homep
IOApasiea COCTOMT M3 HOMEPOB pasjiella M ToApasielia, Pas3IclIeHHBIX TOYKOH. B KOHIle
HOMEpa IoApasfiella TOUKa He CTaBHTCA. Pasmernsl, Kak M IoApasAeibl, MOI'YT COCTOSATH H3
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4. PEKOMEH/JAIINUH 110 BBIHIOJIHEHHUIO 3A/TAHUA

TeopeTHUeckas YacTh IIpeJIionaraeT H3ydeHHe OJHOTO H3 CleVIOIIX BOIIPOCOR

CopOIHOHHAS OYHCTKA CTOYHBIX BOJI

OYHCTKa CTOYHBIX BOJ O30HHPOBAHHEM

CxXeMbI (PH3HKO-XHMHYe CKOH OUHCTKH CTOYHBIX BOJI

['myGokas ouricTka M 00e33apakHBaHHE CTOYHBIX BOJI

YTHIH3aIHS OCaJKOB CTOYHBIX BOJI

CHCcTeMBI H CXeEMEBI BOLOCHAOKeHHI. CXeMa BOJOCHAOKeHH I HACEIIEHHOI'O ITYHKTA.
HopmarusHas 0aza HHKeHePHBIX CHCTEM H 000PYAOBAHH S, ITIaHHPORKA H
3aCTPOIKA HAaCeIIEHHBIX MeCT.

BomocHaOkeHIe TPOMITPEANIPHATHI, HHKeHEePHBIX CHCTEM H 000pYIOBaHIIE,
TUIAHHPORBKA.

OCHOBHEBIE JaHHBIE I ITIPOEKTHPOBAHI BOLOIIPOBOTHOM CETH (HOPMEBI
BOOITOTPeOIeHHS, PeKIM BOTOMOTPeOIeHHS, PACXO/IbI, HAIIOP).

HMcTouHHKH BOgOCHAOKeHH S, OlleHKa TeEXHHYECKOI'O COCTOSHHSI H OCTaTOYHOTO
pecypca CTPOHTEIBHBIX 00BEKTOB H KOMMYHAIILHOIO O00PYIOBAHHS
BOJIOCHAOKeHH .

Bono3abopHbIe COOPYXKEHHS H3 ITOA3EMHBIX HCTOUHHKOB, SKCITIIYaT allisL,
TpOoPHITaKTHYEeCKHE OCMOTPHBI H PEMOHTHI.

Bomo3abopHbie COOPYKEHHS H3 ITIOBEPXHOCTHRIX HCTOUHHKOB, SKCILTyaTal[H s,
NpO(PHIIAKTHYECKHE PEMOHTHI.

[{eHTpOOEKHBIE HACOCHI (YCTPOHCTBO, IIPHHITHII PaOOTHL, pabouHe XapaKTepPHCTHKH,
HOPMaTHBHBIE TPeOOBaHHA).

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6
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5. BAPHAHTBI KOHTPOJIbHOM PABOThI

Bapuanr 1
1.Buae1 motpeOieHNs BOBI
2.CHCTEMEBI TOPSYETO BOMOCHAOKEHS
3.KoarymiposaHue
4.CMecHTEIIH, OTCTOMHHKH, OCBETIIMTEIIH CO B3BEIIIEHHLIM CIIOEM OCaJiKa, CKOPBIE 3€PHHCTHIE
(PIIIBTPHEI: OLlEHKA TEXHHYECKOI'O COCTOSHHS H OCTaTOYHOIO Pecypca CTPOHTEIFHBIX OObEKTOB
JKIUIHIITHO-KOMMYHAJIbHOTO XO3SIHCTBA H JKIUIHIIHO-KOMMYHAIIbHOI'O 000PYIOBaHHM A

Bapuanr 2
1.Hopmel BogomnorpebineHHs
2.J]o)kmeBas KaHaIM3al[HOHHA CeTh (Ha3HaUYeHHE, YCTPOHCTBO).
3.1 uapaBiHyeKII pacueT BOAOOTBOIAIIMX CETEN
4.CxeMa KaHAJIM3al[HH HACEJIEHHOI'O ITYHKTa H €€ OCHOBHBIE SJIIEMEHTHI.

Bapuanr 3
1.PacueTr BogomnoTpebineH s HaCEIEHHBIX ITYHKTOB
2.PeareHTHOE XO3SHCTBO (Ha3HAYEHHE, JIeMEHTHI, TEXHHKAa Ge30ITaCHOCTH).
3.OWIBTPOBAHHE BOJBI
4.000pymoBaHHE HACOCHBIX CTaHIHH

Bapuanr 4
1.McTOuHNK BOIOCHAOKEHHS
2.YCTPOHCTBO KaHAJIM3allHOHHOH ceTH. TpyOrl. Komomipl. TpeGoBaHHS K 3KCILUIYaTallHH,
OCMOTpaM H PEMOHTaM.
3.BomoorBoasiue ceTH aTMOC(hepPHBIX OCaJKOB (BOZOCTOKH)
4.buonornyeckas OYHCTKA CTOYHBIX BOJ METOAOM OHO-(DHIIET PaLHH

Bapmnanur 3.
1.Knaccugukaiusa cucreM BOTOCHAOKEeHHT
2.CoCTaB 3arps3HEHHH H METOABI OUHMCTKH CTOYHEIX BOI,
3.BomozabopHEie COOPYKEHH S H73 I10/13eMHBIX HCTOYHHKOB, SKCIUTYaTalHs,
ITPOHITAKTHYECKHE OCMOTPBI H PEMOHTEHI.
4. Y THimm3aIiig ocaJKoB CTOYHBIX BOI

Bapuanr 6
1.PexxumM paboThl CHCTEM BOLOCHAOKEHHST
2.HapyxHass BOmOMpOBOAHASA CeTh (CXEMBI TPACCHPOBKH, 3IeMEHTHI, TPYyOBI H apMarTypa,

SKCIUIVATaIl A, ]T_[JGdJIIJIE]I{TII‘IECIGIE OCMOTPEI H pEMGHTLI). TpEﬁDEElHIIH K BOOAOIIPOBOAHBIM
AOKYMEHT NoannMcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: - 12000002A633E3D113AD425FB50002000002A6
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Bapuanr 7
1.Bomo3abopHEIe COOPYKEHH
2.1loa3eMHBIE KOMMYHHKAIHH I'OPOJa
3.OCBETIIEHHE BOJIBI
4. TeXHOITOrHYeCKad CXeMa TOPOACKHX KAaHATH3AIMOHHBIX OYHCTHBIX COOPYKEHHH: OIleHKa

TEXHHYECKOIO COCTOSHHS H OCTAaTOYHOI'O Pecypca CTPOHTEIBHBIX OOBEKTOB CTAHIMH H
000pYIOBaHHS.

Bapunanr 8
1.CHCcTEMEI ITOMAYN M paCIIpeIeIeHH I BOIBI
2.CopOIHOHHAS OYHCTKA CTOYHBIX BOJ
3.0mpenerneHe  pacUeTHBIX  PacXOmMOB, CKOPOCTH, VYKIOHBI, ITIyOMHA  3aJI0KEHHS
KaHaIM3aI[HOHHOH CETH.
4.OCHOBHBIE JJaHHBIE JIJIS ITPOEKTHPOBAaHHS BOLOIIPOBOJHON ceTH (HOPMBI BOAOITOTPEOIIeHHS,
PeKHM BOAOIIOTPeOIEHHS, PacXOIbl, HAIIOP).

Bapunanr 9
1.BHyTpeHHee BOIOCHAOKEHHE 3aHHH.
2.DOVYHKIHH OYHCTHBIX COOPYKEHHI
3.CXeMBI TPacCHPOBKH KaHAJM3AaI[HOHHBIX CeTeH. PaclonoxkeHHe  KOMMYHHKAIH
OTHOCHTEIBFHO (PYHAAMEHTOB 3JaHHI M IPYTHX KOMMYHHKAI[HIH.
4.BomompoBOAHEIE HACOCHBIE CTAHIMH (KIacCH(HKAI[MS, Ha3HAYeHHe, SKCITIyaTallHsL
PEMOHTEHI).

Bapuanr 10
1.Ka4eCcTBO BOABI IIPHPOIHEIX HCTOYHHKOB
2.IleHTpoOekHBIe HAcOCHhl (YCTPOHCTBO, IIPHHI[HIT palboThl, paboyHe XapaKTepPHCTHKH,
HOPMAaTHBHEIE TPeOOBaHH).
3. TpeboBaHnsg K PacIOIOKEHHIO CTAHIMH OYHCTKH CTOYHBIX BOJ OTHOCHTEILHO IOpoja H
BOJTHBIX OOBEKTOBR.
4.0O4YHCTKA CTOYHBIX BOJ O30HHPOBAHHEM

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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6. KPUTEPUHU OIIEHUBAHNA PALBOThDI

OIleHKa «OTIIHYHO» BBICTABIISICT CA CTYACHTY, C€CIIH CTYACHT ITOJIHOCTBIO CITPABHIICA C
3aJaHHEM, ITOKA34]I YMCHHA H HABBIKH.

OIleHKa «XOPOIIO» BBICTABIIACT CA CTYACHTY, CCJIM CTYACHT ITOJIHOCTBIO CITPABHIICA C
3aJaHHEM, ITOKA34J]I YMCHHA H HABBIKH. JOITYCTHII HE3HAYHTCJIBHBIC OIIIH OKH.

OI1leHKa «YOOBICTBOPHTICJIbHO BBICTABJIACTCA CTYVIACHTY, €CIIH CTYICHT ITOJIHOCTBIO
CITPABIUICH C TCOPETHYCCKIIM 3dJaHHEM, HO HE ITOKA34]I YMCHHA H HABBIKH.

OI1leHKa (HEYIOBJICTEOPHTCIIbHO» BBICTABIIACTCA CTVIACHTY, C€CIIM HE CIIPABHIICA C
ITOCTABIICHHBIM 3aJaHITCM.

7. IOPAJIOK 3AIIIN THI

[lomyynB MPOBEPEHHYIO padoTy, CTYAECHT HONXKEH BHHMATEIIFHO O3HAKOMHTBCS C
PELEH3HEN, TIOMETKAMH Ha TTOJISIX M BBIIIOIHHTE BCE YKa3aHNSI HAYUHOT O PYKOBOAUTENA. Ecmt
pabdora He COOTBETCTBVYET IIPEIBABIIIEMBEIM TPeOOBAHHSIM, HEOOXOAHMMO O3HAKOMHUTBCS C
perieH3Her, maopadorarh KOHTPOIBHYIO PaloTy, YCTPaHHB BCEe HEIOCTATKH, YKa3aHHBIE
HayYHBIM PYKOBOIHUTEIEM, H B HOBOM BapHAHTE CIATh Ha IIPOBEPKY.

B vycraHOBIEeHHBIH KaeIpoH CPOK HCIIONMHHTEeIh 005g3aH SBHIBCS Ha 3allHTy
KOHTPOJIBHOH padOTEI, HMeS ¢ COOOH ITOCIEIHHI BapHaHT, PELEH3HIO Ha IIEPBEIH BapHAHT C
3aMeYaHHSAIMH PYKOBOIHUTENS H 3aYETHYIO KHIHKKY.

[Ipn 3armmre CTYAEHT IOIDKEH OBITH TOTOB OTBETHTH HaA BOIIPOCEI HAYYHOIO
PYKOBOIHTEIS ITO BCEH TEME KOHTPOIILHOH PadOTHI.

9. CIINCOK PEKOMEHJIYEMOM JINTEPATYPhI

OcHoBHAfA JIHTEparypa:

1. Camycp, O.P. PYKOBOICTBO IO H3YUEHHIO JAHCUMIUIHHEL «BomocHaOxkeHHEe U
BomoorBeseHne» / O.P. Camycs, B.M. ObcsHaukoB, A.C. KongpateeB. - M. ; BepmuH :
Hupexkr-Menua, 2014. - Y. 1. BogocHaGxeHHe H BOLOOTBEAEHHE BRICOTHBIX 3IaHHH. - 33 C.

IlepevyeHnb JONMOJHHUT eJIbHOH JIMT €PATYPbL

1. Camycs, O.P. BomocHa®GxeHHe M BOMOOTBEAEHHE C OCHOBAMH THIPABIHKH
yueOHoe mocobue / O.P. Camych, B.M. OBcssHankoB, A.C. KonapareeB. - M. ; BepmuH
Hupexr-Menua, 2014. - 128 c.
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