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BBEJIEHUE

Meroanueckue yka3zaHusd OO BBIMOJIHEHWIO OPAKTHYECKUX padoT Mo AUCHUIIIHHE
«MHmxenepusie cuctemel 30aHUMA U coopyxeHnd (BomocnaOxeHwme u BOOOOTBENEHHE C
OCHOBAMM TUAPABINKHA)» OPEIHAZHAYEHBI A1 OakanaBpoB OUHOU (POPMBI 00yUEHHU .

Llens qucuumminel «AHkeHepHBIE CUCTEMEI 3aHUN U coopyxeHnuil (Bogocnabxenue
11 BOMOOTBEAEHHUE C O CHOBAMM THIPABIMKH)»:

- (opmupoBanue HaOopa NPOPECCHOHATBEHBIX M OOMIEHAYUYHBIX  KOMIETEHIUU
marucrpanra no nHamnpasiaenuto 08.03.01 «CrpourensctBo», npoduns «CTpOUTENBCTBO
30aHUN U COOPYKEHUM .

- 03HAKOMJIEHHE CTYIEHTOB C METOJAMHM OPraHu3aldi CTPOUTEIBCTBA OTIEIBHBIX
OOBEKTOB M WX KOMIUIEKCOB, OPTAHW3AIMOHHBIX CTPYKTYp ¥  MPOHU3BOICTBEHHOM
OEATEILbHOCTH CTPOUTENBHBEIX OPTraHW3alMid; OpraHu3anved MarepuaibHO-TEXHUYECKOTO
obecrieueHusl CTPOUTENBLCTBA; UIAHUPOBAHUA M MOATOTOBKH CTPOUTEIBHOTO IPOW3BOACTBA;
ONEPATUBHOTO YIIPABICHUA U 00ECIEUCHUsA Ka9eCTBRa.

-IPUBUBAHNE  CTYAEHTAM  HABBIKOB  TEXHOJIOTHMUECKOTO  IMPOEKTUPOBAHUA U
MOJEIMPOBAHUS CTPOUTEIBHBIX MPOM3BOACTB, pa3paboTka CTpOUreHIIaHa OOBEKTA,
ONPENEIECHUE U PACUET 0 CHOBHBIX MATEPUATBEHO-TEXHUUECKUX PECYPCOB.

K oCcHOBHBIM 3a7auaM IpH U3y4E€HUH TUCHUTIINHEL OTHO CATCA:

- mpuoOpereHne HEOOXOOMMEIX 3HAHWM MO BONPOCAM OPraHU3alMM CTPOUTEIBHOIO
IPOU3BOICTBA, KATEHAAPHOTO IMIAHUPOBAHUA, KOMIUIEKTAIIUA CTPOUTEIBHBEIX OpraHu3aIiui
OCHOBHBIMU MATEPHUATAMH M KOHCT PYKIIHSIMU;

- MOArOTOBKA MPOEKTHOW M padodyer TEXHUYECKOW OOKYMEHTAIWHu, O(opmiIcHHue
3aKOHYEHHEIX MTPOEKTHO-KOHCTPYKTOPCKUX padoT;

- obecneueHue COOTBETCTBUSA pa3padarbIBAEMBIX MPOEKTOB M TEXHHMYECKOU
JOKYMEHTAIMH 34JaHWI0, CTAHAAPTAM, HOPMAM M MOPABWIAM, TEXHUYECKUM YCIOBUAM H
OPYTUM HCIOJTHUTENBHEIM JOKYMEHTAM;

- opranmsanusa  pabogmx MECT, HMX TEXHHYECKOE OCHANIEHWE, pa3MENleHue
TEXHOJOTHUECKOTO 000pyT0BaHMA;

- COCTABJICHHE TEXHMYECKOU NOKyMeHTanuu (rpagpuxoB padoOT, MHCTPYKIHI, IIAHOB,

CMET, 3aIBOK HA MATEepUaisl, 000pyI0BAHNE), 4 TAKKE YCTAHOBIEHHOW OTYETHOCTH MO

YTBEPKIEHHBIM (pOopMam.

AOKYMEHT MNOANMCAH
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IIpakTH4yeckoe 3aHaTHE No 1.
Bogonorpeodiienne. CucreMbl BOTOCHADKe HUS

Llens 3anaTHA: HAYyIUTHCA BEIOMPATE TUMOBBIE CXEMHEIE PELICHUA CUCTEM
BOJIOCHA0KEHU A ITOCENEHNN; YMETh IPUMEHATh HOPMATHUBHBIE JOKYMEHTHI.

3amaHue Ha 3aHATHE: pa3padoTark CXEMY CUCTEMBI BOOOCHAOKEHUA TOCEIECHU.

[Topanok mencTBmii:
—O3HAKOMHWTBECA C INTAHOM IMOCCIICHHA, BEIIAHHOTO ITPCITOOABATCIICM,
—HPOAHATU3UPOBATE UCXOTHEIE TAHHEIE,
—npountars coorBercrByromue pasaensl CHulla «Bonocnabxenne. Hapyxneie cetu n
COOPYKEHUA ;
—pa3padoTarsk CXeMy CUCTEMEI BOJOCHAOKEHMA MOCENEHU (YKA3ars Ha IUIAHE MECTa
pPacmoI0KEHNS OCHOBHEBIX SJIEMEHTOB CHCTEMEI BOIOCHAOKEHNA);

—CIenaTh KParkoe ONMMCaHue CXEMBL.
TpebOoBanmsa k OTYETHEIM MATEpHUATIAM: ITPETOCTABUTE CXEMY IO CEIIEHUA, OMMCAHUE CXEMBEIL.

IIpakrHueckoe 3ansaTie Ne 2,
CHcreMbl 3200pa, M0Aa4YH H paciipe/ie/IeHUS BO/IbI

Llems 3ausaTua: 3HaTh TPAOUIMOHHEIE M MEPCIEKTUBHEIE HAPABICHUS OUMCTKH BOIBI
IJ1s1 IATHEBOTO BOAOCHAOKEHNA, YMETh UCIOIL30BATh HOPMATUBHEBIE MMPABOBHIE TOKYMEHTHI B
CBOEH IeITEeIhbHOCTH

3amanue Ha 3andarue: paspaborarb CXeMy OYMCTKA BOABI I IHUTHEBOTO
BOOOCHAOKEHW .

[Topanok mencTBmii:
—03HAKOMUTBCS C MCXOOHBEIMU JAHHBIMH IO KAa4ECTBY BOALI B MCTOYHUKE, CPABHUTH HUX C
tpedyemeivu o CaHIIuny «llutpeBas Boma. Iurnennueckne TpedbOBaHMA K KA4ECTBY BOIBI
LEHTPAITN30BAHHBIX CHCTEM IUTELEBOTO BONOCHAOKEHMA. KOHTPOIE KauecTBay;
—MPOAHATU3UPOBATE UCXOTHBIE TAHHEIE, -
—npounrtars coorBercrByromme pasznenst CHulla «BomocmaOxkenmne. Hapyxueie cetnm u
COOPYKEHUA ;
—pa3paborare CXeéMy OUMCTKH BOABI (yKa3ark OCHOBHBIE CHOCOOBI OYHMCTKH BOJBI,
MPEIIONATAEMBIE COOPYKEHHA IT0 OUHUCTKE BOJIBI, METOARI 00€e33apakuBanud). [pedoBanus
K OTYETHBIM MATEPHAIAM: NMPENOCTABUTE CXEMY OYMCTKH BOIBI, OITUCAHUE METONOB OYMCTKH,
OCHOBHBIX COOPYKEHUH 1JI1 OUMCTKU BOJEI ITUTHEBOTO HA3HAYCHHUA.

IIpakTHueckoe 3ansaTue Ne 3.
CHcTeMBbI IOAYH H pacnpeie/ieHUs1 BOAbI
Llens 3auATHA: HAYIUTHECA UCIOIL30BATE HOPMATHUBHEIE TPABOBEIE JOKYMEHTEL B CBOEH

NeATeILHOCTH

3amaHue Ha 3aHATHE: ONPENENIUTh PACYETHBIE pACXOIbl BOIBI, HAUTH TUAMET]
BOJOBOIA.

[Topanok mencrBmii:
—BBIOpATE CHCTEMBI BOIOCHAOKEHU A MO CeJIeHHUA (X031 CTBEHHO - IMITHLEBAA,

MPOTHUBOIIOKAPHA, TOJIMBOYHAS, ITIPOU3BOICTBEHHA );

—pazo0pareca ¢ (popMyJIaMd pPACUETHBIX PACXONOB BOABI (CYTOYHBIE MAKCHMAIBHEIE,
MUHUMAJIBHEIE U CpenHue; gacoBele, cekyHaHbie) mo CHully «Bomocnabxkenune. Hapyxnsie
CETHU U COOPYKEHUA ;

—HaWTH BCE TpeOyemBI€ 3HAYEHUA OAPAMETPOB; PACCUNTATH MAKCUMAIBEHBIM CEKYHIHBIN

pacxon B@ thﬁggﬁ?lmnm eUbGM}V ONpPENeInuTy IHAMETP BOIOBOAA. Mcmons3z0Bare TaOIHUIIB

cepmq:ﬁé[ﬂp%ﬂ}ébﬂ%ﬁﬁ%ﬁ@eﬁ@%ﬁﬁ% d.
Bnapenew:  WeblpeddBarmatre e 10PFeTHRIM Marepuaiam: Kparkoe onucanune cucrem. PacuerHsie

(hopMyIEI CO BceMH 0003HAYEHUAMM U 3HAUCHUAMM. Pe3ynerare! pacuera.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpakTHueckoe 3anaTHe Ne 4.,
BHYyTpeHHee BoOCHADKeHHE 3TAHHI
Llems 3amarua: HayunTbcs OCHOBAM COBpPEMEHHBIX METOIOB IPOEKTUPOBAHUA H
pacuera CHCTEM HHIKEHEPHOTO 000pymoBaHUS  3MaHUI, HAYYUTHCA  MCHOJIB30BATh
HOPMATUBHEBIE TPABOBEIE JOKYMEHTEI B CBOCH AEATEILHOCTH.
3amaHue Ha 3aHATHE: BRIOPATE CHUCTEMBI, CXEMBI BOJOMPOBOIHBIX CETEH 3MaHUA
Pa3IMYHOr0 HA3HAYEHUA (UIAHBI STAKEH BEIOAIOTCA MPEMOAABATEIEM).
[Topanok mencTBuii:
—BHUMArenbsHO mnpouurark paszaen CHulla «Bayrpennuit BOIOmpoBOO M KaHATHU3AIMUA
30aHUI IO BOOOMPOBOIHBIM CETAM, pa3aes yueOHOro mocoOus, METOINIECKHE YKA3AHUS |
—OMNMCAaTh CHCTEMBI, CXEMBI, ITPUHIIMITEI TPACCUPOBKH, OCHOBHBIE AJIEMEHTEI HA CETH;

—I0 BBEIOPAHHEIM CHCTEMAM U CXEME CHCTEMBI BOJIOCHAOKEHUS HAHECTH NIEMEHTHI CETEN HA
MJIaH ATAXKA 3MaHU U TUTaH MOBAA;

—BBIMOJIHATE KOHCTPYUPOBAHUE CUCTEMEI BHYTPEHHETO BOIOCHAOKeHus. 1peboBanus K
OTUETHBIM MAT€puazaM: NPENOCTABUTL IUIAH OTa)d, IUIAaH IOABAJA, IUIAH ydacTKa C
HAHECEHHBIMH 3JI€MEHTAMH CUCTEMEI, BOTOTTPOBOIHEIM BBOJOM.

Kparkoe onucanme CUCTEMEL.

IIpakTHueckoe 3ansaTue Ne S.
ObpadoTka BoABLI

[lems 3anATHA: HAYIUTHCA OCHOBAM COBPEMEHHBIX METONOB MPOEKTUPOBAHUA U
pacdera CUCTEM MHKEHEPHOTO 000pYIOBAHUS 3TAHUM.

3amaHue Ha 3aHATHE. COENArh TMAPABIWYECKHUM PACYE€T BHYTPEHHETO BOIOIPOBOIA;
OMPENEINTh, KAKas CXEMa CUCTEMEI BOJIOCHAOKEHUA OyIeT B TaHHOM 30aHUM (HPOCTASA UM C
OONOJTHUTENEHEIM 000PYyIOBAHUEM ).

[Topsamok nemcTBmii:
—BHUMATEILHO NPOYUTaTE cooTBeTCTBYIomME pazaensl CHulla « Buyrpennuit sogonposon u
KaHATH3A1WA 30AaHUHY , pa3aea yueOHOTO moCco0usa, METOTMIECKNE YKA3AHUS |
— OOCTPOUTH AKCOHOMETPUUECKYIO CXEMY CHCTEMEBI BOJIOCHAOKEHU 30aHUA HA OCHOBE ILIAHA
3Ta)a v ITOIBAA;
—pa30UTh HA PACUETHEIE YUACTKH, OMPENEIUTh PACUCTHOE HATTPABICHHUE;
—HANUTH PACYETHBIN PACXO/I BOJHI;
—CIOEnaTh TUAPABIMYECKUM pPAaCue€T BHYTPEHHETO BOJOMPOBOAA (HAUTH AUAMETPEI, MTOTEPH
HAIoOpa); - PE3VALTATHI CBECTH B TAOMHMILY;
—OMPENEINTh TPEOYEMBIN HAMIOP, CPABHUTE €r0 C TAPAHTHPOBAHHBEIM HAITOPOM B TOPOICKOM
BOJIONIPOBOJE;
—CHEmaTh BBIBOA O CXEME€ CHCTEMBI BONOCHAOKEHMA — TpeOyercs 1M IOBBICHUTEIBEHOE
o0opynoBanue.

TpeboBanusa Kk OTYETHBIM MarepuasaM: NPENOCTABUTH IUIAH JTa)a, IUIAH ITOABAJIA,

AKCOHOMETPUYECKYIO CXEMy XOJIOJHOTO BOAOIPOBOAA; PACUETHBIE OAHHBIE, TAOIUIy
TUAPABIMYECKOTO PACUETa; PACUETHBIE TAHHBIE IO TPEOYyEMOMY HATOPY € BRIBOOAMU.

IIpakTHueckoe 3ansaTue Ne 6.
OT1cranBanne BOJAbl.
llens 3aHATHA: HAYUWTHCA MNPUMEHATE 3HAHWA 34KOHOB 00 OXpaHe OKPyXKaromlieu
CpEnBl, SHEPrOPECyPCOCOEPEKEHNIO TPU TPOECKTUPOBAHUM CUCTEM BOIOCHAOKEHUA.

3amanue Ha
3AHATHE: HEOTADH IMIPUATHS 110 CHUKEHHUIO MTOTEPH BOILI B 3MAHUH, KBAPTHPE.
SHEKTRORHON noANenio pb BOA l’[ﬂ > KBIP pu_
Ceprudbmkat:  2C0000043E9ABSBI52205E7BA500060000043E OPAIOK ICHCTBHH.

Bnanensu03 HAKOMIIT HOFHCAHEROTOPHIMI  [TOIOKEHUAMM 3aKOHOB 00 OXpaHe OKPYXKAIOMIEH CPEIBI,
sHEpropecypcocoepexkenuto (nekuuonuerit marepuain), CHulla «Bryrpennnit Bomonposon u
feicTaiRARHASTIVZA IS BIIA DS ;
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—pa3padoTars MEPONIPUATHA IO CHUKEHUIO MOTEPH BOAEI (B KBAPTUPE, B 30aHUH );
—paccuuTars U 10a00pars CUETUNKH BOIBI (METOOUUECKUE YKA3AHUA |

—MOKAa3aTh UX HA AKCOHOMETPUYECKOM CXEME U IIaHE MOABANA;

—HAUTH OOTEPU HAMOPA B CIETUMKAX.

TpeboBanna K OTUETHBIM MATe€pUanaMm: TMPEIOCTABUTH CIHMCOK JTOKYMEHTOB,
UCHOJB3YEMEIX B padoTe; IEPEeUunCIUTh MEPOOPUATHA I CHUKEHHS IIOTEPh BOIBI;
pACUETHBIE JAHHEBIE MO TMOI00PY CUETUMKOB (B MOJBANE U B KBAPTUPE); AKCOHOMETPHUUECKYIO
CXE€MY U IUIaH MOABANA C YKA3aHUEM HA HUX CUETUMKOB BOJBL, TOTEPH HAITOPA.

IIpakrHyeckoe 3ansTue Ne 7,
I'napaBiIn4eKHH pacyeT BOAOOTBOIAIIUX CeTel.

[lems 3aHaTUA: HAYIUTHCS OCHOBAM COBPEMEHHBIX METOJOB HPOEKTHPOBAHUSI U
pacuera CUCTEM UHKEHEPHOTO 000pYIOBAHUS 3TAHUU.

3amaHue Ha 3aHATHE: 3aN0pPOEKTHUPOBATH CHCTEMY BHYTPEHHEH KaHAIM3AIUH

[Topanok mencreuii:

—BBIOpATs CUCTEMBI KAHAJM3AINH JKUJIOTO 31aHUSA;

—H4 MIAHAaX TAKEW HAHECTH CTOSKW, MOABOIKHU K MPUOOpaMm;

—Ha IUIAHE TOABAJIA U pa3pe3e 30aHus HAHECTU CTOSAKH, BBIMYCKH, BCE HE OOXODMMEBIE
5JIEMEHTEI BHYTPEHHEN KaHAIN3aI1H;

HOMB3YACH JIEKIIUOHHBEIM Marepuanom, yueOHelMm mocoduem, CHullom «Bayrpennui
BOJOTIPOBO M KAHATH3ALMA 30AHUIY» , METOOUUECKUMH YKA3aHUAMH , HA3HAYUTE TUAMETPEI,
VKJIOHBI HA TOPU30HTANBHBIX U BEPTUKAIBHBIX YIACTKAX CETH;

—3aKOHYUTE CXEMBI KOJIOAIIEM ABOPOBON KAHATM3AIIHH.

TpeboBanua k oT4eTHBIM MaTepuanaMm: MPETOCTABUTH IUIAH STa)ka, MOABAIA, pa3pes
30aHUA  (AKCOHOMETPHUUECKYH) CXEMy) BHYTPEHHEH KaHAIM3alMd C HAHECEHUEM BCEX
OCHOBHBIX OJIEMEHTOB CHUCTEMEBI, VKA3aHUEM JUAMETPOB, VYKIOHOB. (Inemare Kparkoe
OMMCAHUE CUCTEMEL.

Ipakrnueckoe 3ansaTie Ne 8.
OuncrHbIC COOpYKEHHSA

Llems 3amsarua: HayuuTeCa OCHOBAM COBPEMEHHBIX METONOB IIPOCKTUPOBAHUA H
pacdera CHCTEM MHIKEHEPHOTO OOOpyooOBaHWSA 34AHMWM, HAYYUTHCA  HCIIOIB30BAThH

HOPMATHUBHEIE MTPABOBEIE JOKYMEHTEI B CBOEH NEATEILHOCTH.

3amaHve Ha 3aHATHE. 3aMpPOEKTUPOBATH JOBOPOBYK) KAHAIM3ALMOHHYI)  CETB;
MOCTPOUTE MPO(UAE IBOPOBOM BOJIOOTBOAANIEH CETH.

[Topsamok nemcTBmii:
—npountare coorBercrBytomme paszpensl CHulla «Kamammanusa. Hapyxnele cetu u
COOPYKEHUA» , METOOUYECKUX YKA3AHUH |
—CIEJIATh TLIAH YJaCTKA C HAHECEHUEM BCEX CETEH U KOIOIIEB;
—pa30uTE CXE€My HA pPACUETHBIE YYACTKH, - HAUTH PACUETHBIE PACXOOBI CTOKOB HA BCEX
y4aCTKAaX;
—HA4 OCHOBE PACUETHBIX PACXOJOB BBIMOIHUTE THMAPABIUUECKUM PACUET CHUCTEMEBI JIBOPOBOI
KaHATM3AIUH (QUAMETPBI, CKOPOCTH, YKIOHBI, HAMOJIHEHUE );
— DOCTPOUTE OPO(PHIE TBOPOBOI KAHATM3AINH;
— HAUTH DIyOMHY 3I0KEHU KA A0TO KOJIOAIA, OTMETKH JIOTKOB;

—pE3yAbTATEL pacueTa 3aHeCTH B TadmmIy.
TpeboBanus Kk OTUETHBIM MATEpHATAM: MNPENOCTABUTH IUIAH y4aCTKA B Macmrade

1:500 C&%Mﬁﬂéﬁﬁ%ﬁ%@, PACYETHBIMUA JTAHHBIMU; MPO(UIL ABOPOBOM KAHAIW3AIUH B
CeprubMACTATAO®4 e 305912500 p AadmMIpy4e= pACHETHEIMM JAHHBEIMHM IO 00pa3iy, NPEenCTABIEHHOMY B
e SreTo INHECRIX YRAJATHR® C nenars kparkoe OIMmICaHUE CHCTEMEL.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpakTHueckoe 3anaTHe Ne 9.
buonornyeckasi 04HCTKA CTOYHBLIX BOJ MeT010M OHOPUILTpALIHHI
Llems 3angarua: HayunTeca BeIOMpAaTe THUIOBEIE CXEMHBIE PEMIEHUS CHCTEM

BOOOOTBCOACHHUA HACCIICHHBIX MCCT H TOpOdOB, O3HAKOMHTLCA C OCHOBdAMH PacCuCTd CHCTCM

BOOOOTBEICHH .
Jamanue wHa 3auarue: COCTaBUTHL CXEMBI CHCTEMBI KAaHAJIH3AIIUH I10CEJIEHH,

ONPENETUTE PACUETHBIE PACXOABI CTOUHBIX BOJ.
[Topanok mencTBuii:
—npountare coorBercrBytomme paszpensl CHulla «Kamammanua. Hapyxknaeie cetn u
COOPYKEHUAY |
—HPOAHATIM3UPOBATE TUIAH ITOCEIEHHUS;
—paccMOTPEThL PA3INYHBIE BAPUAHTEI CXEM CETEN BOIOOTBEIEHHUS;
—HPOAHATIM3UPOBATE UCXOIHBIE JAHHBIE, BHIIAHHBIE TPENOAABATEIIEM, PACIETHBIE () OPMYIIHL;
—ONPEeNennTh PACIETHBIA PACXO] CTOUHBIX BOJ OT ITOCEIEHU.
TpeboBanua Kk  OTYETHBIM  MarepuagaM: MOPEAOCTABUTH  CXEMBI  CHCTEMBEI
BOJOOTBEIEHU S MTOCEIEHU, ONMMMCAHUE CXEMBI; PACUETHEIN PACXOJ CTOYHBIX BOI OT MOCEIEHUA
Ilepeyens OCHOBHOH H [ONOJTHHTE/NBLHOH JIHTepaTrypnl, He00XOMHUMOH [|Ifl
OCBOCHHUS THCHHILTHHBI

IlepeyeHs OCHOBHOH JIHTEPATYPbI

1. Camyces, O.P. PykoBOACTBO MmO M3y4E€HUIO AUCHMILUIMHBEL «BomocHabxkeHnue wu
BopoorBenenue» / O.P. Camycs, B.M. OBcsnnukoB, A.C. KongpateeB. - M. ; bepmun
Hupekr-Menua, 2014. - Y. 1. BonocnabxkeHnne u BOGOOTBEIEHUE BEICOTHBIX 3JaHUU. - 53 C.

IlepeyeHs TOMOTHHTE/ILHON JIHTEPATYPbI

1. Camyce, O.P. BojgocHabxeHHe H BOJOOTBEJEHHE ¢ OCHOBAMH THJIpaBIHKH : ydebHoe Iocobue /
O.P. Camyce, B.M. Oscannnkos, A.C. Konjpatees. - M. ; bepnun : [Ilupekt-Menua, 2014, - 128 c.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MUHHCTEPCTBO HAVKH U BBICHIEI'O OBPA30OBAHUS POCCUMCKON ®EJIEPAIINN
OEJ/IEPAJIBHOE 'OCYIIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHHUE BBICIHIEI'O OBPASOBAHHW A
«CEBEPO-KABKA3CKWUI ®EJIEPAJIBHBI YHUBEPCUTET»

[Iaturopckuit uncruryt (punuan) CKOY

MeToanueckue YKa3aHHs
MO BBIMTOJHEHUIO JIA0OPATOPHBIX padoT
mo auctuIUinHe « MHkeHnepHeie cucremsl 3a0anuil ¥ coopyxenni (Bogocnabxenue n
BOOOOTBENECHUE C OCHOBAMU T'MAPABIIMKH )»
oA ctyneHToB HanpaeiaeHus noarotoBku 08.03.01 CrpourenscTBo

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ouo(uisT panumn

10, CITHCOK JTHTEPATYPBL. ¢ ceitteeiieeiiieiieeiiieiieestaesttessteesteeseesssaessesssssssssssssssssensssnsssnsssnes

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BBEJIEHHUE

Llenpro mucimnmminel «BogocnalxeHne u BOOOOTBENEHHUE C OCHOBAMH THIPABIMKN
ABIAETCA IEpenada CTYIEHTaM OCHOBHBIX TEOPETHMYECKHX CBEIEHMM M3 00macTu
IPOEKTUPOBAHUA U PACUETA COBPEMEHHEIX THIPABINYECKUX CHCTEM KH3HE00eCTIeueHm .

Brmmomnenune maboparopHeix pador cmocoOcTByeT Oosee rmyOOKOMY MOHUMAHUIO
OUCHUAMIIMHBL U IOMOTAET CTYIEHTY HOPUOOpPECTH NPAKTUYECKWE HABBIKM HOpu padore ¢
WHKEHEPHBIMUA CHCTEMAMU 3JaHUH.

[lepen Haganom nmpoBeneHUsA OOBITOB CTYAEHT JOMKEH HAPUCOBATE B padodyel TeTpaau
CXEMY yCTAHOBKHU, MOATOTOBUTH HEOOXOAMMEIE TAOIUIIBL A1 3AIMMCH MOKA3aHUH IPUOOPOB.

[Tponenar neoOxomuMBIE M3MEPEHMA W BBINIOTHUB TPEOyeMbIE pPACUETHI, CTYIEHT
OOMKEH COCTAaBUTH OTYET O padoTe, rae MOMEMIAETCS KPAarkoe OIMMCAHWE YCTAHOBKU H

[TPOBCOCHHUA ONBITOB, OCHOBHEIC q)ﬂphf[}’I[E:I s  PE3VIBTATEI OIIBITOB, dHAJIHW3 ITOJYUCHHBIX
PE3VILTATOB H COOTBCT CTBYIOIIIMC BEIBOIEL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JIABOPATOPHA S PABOTA Nel
Boponorpediienne. CucreMsl BOJOCHAOKEeHH S

. b bl. HITH OCHOBHBIE CBOUCTBA KHUIKOCTH.
1.1 Heaw patorsl. Ilo OCHO e CBOHCTBRA 0C

1.2 OcHOBHBIE CBOHCTRBA KHIKOCTEH.

JKungkoctu mo CBOMM MEXAHMUECKHM CBOMCTBAM PA3JEiIAIOTCS HA ABA Kiacca: Maio
CKUMAEMBIE (KameabHBIE) M CKUMaeMmele (Tazoo0pazseie). C mo3uimi (PU3MKN KaneabHas
JKUOKOCTh 3HAYWUTENLHO OTJIMYAETCA OT ra3d, ¢ MO3UIMA MEXAHUKU KUIKOCTH pPa3Indue
MEKTy HUIMHM HE TAK BEJIMKO, M 3aKOHBI CIPABEUTUBBIE I KAMENbHBIX KUIOKOCTEH, MOTYT
OBITH OPUIIOKEHBI TAKIKE U K Ta3aM, KOTJA UX CKUMAEMO CTEIO MOKHO TPEHEOPEYE.

KamnenpHeie xuaK0CTH 00IanaroT ONPeaeIeHHEIM 00BEMOM, KOTOPBIM MTPAKTUYECKA HE

W3MEHAETCA MO JEHCTBUEM CHI. ['a3el, 3aHMMas BCE OMPENOCTABICHHOE UM OOBEM, MOTYT
3HAUUTEIIEHO W3MEHATh OO0BEM, CKUMAACE W PACHIUPAACE MO OEHUCTBUEM CHI. lakum
00pa3oM, KaneIabHBIE KUOKOCTH JIETKO M3MEHAIOT (POpMY (B OTIMUME OT TBEPIBIX TEI), HO C
TPYIOM U3MEHSIOT 00BEM, @ Ta3bl JIETKO U3MEHSIOT KaK 00BEM, Tak U (hopmy.

OCHOBHOH MEXAHUYECKON XAPAKTEPUCTUKOM JKUIKOCTEH ABIAETCSA IUIOTHOCTE.
[InoTHOCTEIO HA3BIBAIOT MACCY JKHUIKOCTH, 3aKJIIOUECHHYIO B eauHule ob0wema. J[lns
OIHOPOIHOU KHIKOCTH

~ =m/V.kr/w,
m - Macca }KHUIKOCTH B 00weme V.
PaccmoTpum 0CHOBHEIE (PU3MYECKUE CBOMCTBA KUIKOCTH.
1.21. Coucumaemocms, WIH CBOHCTBO KHIKOCTH HM3MEHATL CBOM 00BEM IO OEHCTBHEM
JaBJICHUSA W Xapakrepusyerca Kod(pQuiueHTtoM _, OOLEMHOTO CKarud, KOTOPBIN
OPENCTABIAECT COOOM OTHOCHUTEIBHOE W3MEHEHHE OOBEMA, NPUXOMAMIEECH HA ETUHUILY
aBJIeHUs, T.C.

5 1
_p= T P M
3HAK «MHUHYC» OOYCIOBIEH TEM, 4YTO IMOJOKUTEIRHOMY IIPUPANIEHUI0 naBneHus P

COOTBETCTBYET OTPULIATENBHOE MIPUPANIEHUE (T.€. YMEHBIIEHUE) 00BbEMA KUAKOCTH V.
Torma nmoTHOCTE B 3aBUCUMOCTH OT gapieHus I Oyner paBHa

B Ve

- T BTy

IJI€ _ oW _ 3HAYEHUS IUIOTHOCTU IIPH JaBIeHussX Py u P.

Bemiunna oOparHas ko3()()UUMEHTY _ , IIpencTaBiser co00M 00BEMHEBIN MOIYJL YIPYTOCTH

K, KOTOpBIN paBEH

K=1/_,="da ,H .

I7I€ a — CKOPOCTh PACIpOCTPAHEHMA BOJH JABJICHUA B ynpyrou cpene. OHa paBHa CKOPOCTH

3ByKa B 910U cpene. [Ipu temmeparype 20°C CKOpPOCTH PACIPOCTPAHEHUS 3BYKA B BO3IYXE

paBua 330 m/c, B Bome — 1480 m/c. [l kanenpHEBIX KUAKOCTEN MOAyas K yMEHBIIAETCS C

YBEJIMUEHUEM TEMIIEPATYPEl M BO3PACTACT C MHOBBIMIEHUEM OaBieHUA. [lad BOOEI OH IIpH

atMoc(pepHOM gapIcHun npubmusutensHo paeed 2 1107 ITa. CraemoBarensHO, mpu

yBETUUEHNUM OaBiIeHUs HA 1 armocdepy 00neM BOasl ymMeHEIMTECA Beero HA 1/ 20000 gacrs.
Kak cnenyer w3 (opmynsl (1.2) mpu moBeimennu naBieHus BOAbI, Hanpumep no 400

dTM, €€ IINIOTHOCTE ITOBEIIIACTCA JIMIIIEL Hd 2%. HDHTDN[}’ B OOJILIIHWHCTBE CJIIYHACB KAIICJIILHEIC

AHIKO CTHAMOREHDY WrOinass HCCKHNMACMBIMH, T.C. IIPHHUMATE UX INTIOTHOCTE HC 3aBUCHUMOH OT
SNEKTPOHHOW NOAMNMCLIO

CEpTHdJ%LQ"F%%GdSEQﬂBBEQEEEDSETBAE'DE'E'EE'E'E"D'DdSE
Bnanenel.2. Juecemirepamyproeropaciuiipenie Xapakrepusyerca kos(pgpuimenrom _, 00BEMHOrO

pacmmpenus, KOTOPBIM NPEACTABIET CO0OM cpemHee (B ITAHHOM HHTEPBAJIE TEMIIEPATYD)
NeicTedERHOCIDE.IIH 41 9.08.2023

.
- /H.

(1.2)



0
M3MEHEHNE 00BbeMa IMpu M3MEeHEeHNH temmneparypel Ha | -~ C, T.€.

5 1 0
_T= - , 1/ C.
K T
Torma miIOTHOCTE
0
= i (1.3)
1+GTZ)

TO€ _p W _ 3HAUEHUWA IUIOTHOCTH Opu Temmeparypax Tp u 7. 3aBUCHMOCTh MIOTHOCTH BOIEI
OT TeMmmeparypel nokazana B Tabmume 1.3. [lma cpaBHEHUS NIOTHOCTE MPOCTENILIETO
. 0
npencraBuTens kaacca rmukonel — stuneH rmukomt ('OCT 19710 — 83) opu 20°C pasua 1112
3
KI/ M.

Tabmuma 1.21.
Temmeparypa, | 4 10 {20 [30 |40 [50 |60 |70 |80 [90 [10 |15 [20 |25 |300
e o (o [0 |o
[TmoTHOCTE 1000 |99 |99 (99 |99 |98 |98 |97 |97 [96 [96 [91 |86 |79 | 710
BOZIBI, KI/M" 9 (8 |6 |2 |8 |2 [8 |2 |5 |0 (7 |9 |0

Cnocobrocmb  dcudkocmen MeHAmMb WIOMHOCHb HPU  UZMEHEHUU meMnepamypol
WIUPOKO UCNOIb3Vemcs: Al CO30AHUS eCIMeCBEHHOU YUPKYIAYUU 8 KONLIAX, OMONUMETbHbIX
cucmeMax u m.o.

Onpederum HACKOIbKO  yBeIUuvumcs obveM MHCUOKOCMU Npu ee Hazpege om
memnepamypul t; 0o memnepamypul t. Ilpu Hazcpese macca odwcudkocmu ocmaemcs
NOCMOSAHHOU, M.e. My = My Wil

_u Vu = UpVao ”-4)

Ho obvem ocuokocmu yeeruuuwinca u cmal pagiblm Vo = Vg + UV. loocmaenas smo
gvlpaxcenue 6 ypagHerue (1.4) nonyuaem, umo oovem HcuOKOCMU YEEIUUWICA HA BETUHUHY

P
_V=Vulp, (1.5)

Pacmupenme KWUOKOCTH IOOMKHO YUWATHIBATHECA TPU HOPOEKTUPOBAHUM  OTOMUTEIBHOMN
cucrteMmbl. BO BCex cuCTeMax, B KOTOPBIX BO3MOKEH HArpeB KUIKOCTH, HEOOXOOUMO
MPENYCMOTPETh YCTAHOBKY €MKOCTH, B KOTOPYIO IPH HArpeBE ITOCTYIIAET PACIIUPAIOMIAAC
JaCTh KUAKOCTH. ITO MOKET OBITH WIM PACIIUPUTEIBHBEIN 04K, COEQUHEHHEIHN C atMocC(epon
1M YCTAHABIMBAEMEIM B HAWUBBHICIIEH TOYKE OTOMUTEIBHOW CHUCTEMBI, MW 3AKPBITHIH OaLIOH,
W30JMPOBAHHBIN OT arMOC(EpPEl, MOIOCTh KOTOPOTO pasaeieHa MEMOPAaHOW HA BO3AYLIHYIO
MOJIOCTh WU MOJIOCTh IJIA PACHIHPSAOMIENCA KUAKOCTH. OH yCTAHABIMBAETCA, KAK IIPABUIIO, B
BO3BPAaTHOM TPyOONpOBOAE B JT0OOM NOCTYITHOM [JIi MOHTaKa M OSKCIUIyaralMu MECTE.
3aMKHYTOMY OQJLIOHY MOCJIEIHEE BPEMS OTAACTCA NPEANOYTEHUE, T.K. OH UMEET CIECAYIONINE
MPEUMYIIECTBA O CPABHEHHUIO C OTKPBITHIM PACHIMPUTEILHEIM OaKoMm:

—B cucremax C 3aKpeITEIM OQIOHOM OTCYTCTBYET MCHAPEHME U ITOSTOMY OHHM HE

TpEeOYIOT MOATUTKH BOIEHI,
—OTCyTCTBHE KOPPO3UH U 3ACOJIEHHS TPYOOTPOBOAOB M3-34 OTIOKEHUS COJIEN B BOJE,
—B Takue cuCTEMBI MOKET O00ABIATHCA KUIAKOCTH MPOTHUB 3aMEP3aHUA U

AHTUKOPpO3UUHEIE 1m00aBku. B cucremMsl ¢ pacmmpuTensHBEIM —OakoM  M3-3a

501 TSOABIESS TO00ABIATE TaKUe MOOABKM M3-32 BO3MOKHOTO BPEIHOTO BIUSHHUA
3NEKTPOHHOW NOAMNUCHIO

Ceprucpucar:  2C000bHRVE0 A¥so S HAREH 000 dJQRTOMY | CHCTEMBI € PaCIIMPHUTENEHBIM OakoM TpelyroT
Bnageneu: L e03y|30 JHTEFFRT B CIFYEra € BO3MOKHEIX HU3KHX TCMIICPATYP.

—PacumpurensHeiit 0ak HE0OXOIMMO yCTAHABINBATE B HAMBBICIIEN TOUKE CUCTEMBIL, YTO

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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TpeOyeT JOMOIHUTEIBHEIX 3aTPAT HA €T0 YCTAHOBKY.

1.3. PaccmoTpuM pa3nuyHBIE BAPUAHTHI MOAKTIOUEHNS PACIIUPUTENBHBIX 3TEMEHTOB.
Bapuanm 1

0
B cucremy ororenus 3amuim 350 matpor Bogs!l npu 10°C. Ha ckoneko yBemmuurcs
00BeM?

KUIKOCTH mocie ee Harpesa no 90 °Cn paCIIMPUTENBHBIA 0a4OK, KAKOTO 00BEMA CIemyeT
BEIOpATE,

gTOOBI KOMIIEHCUPOBATH TEMIIEPATYPHOE PACIIMPEHUE TAKOTO 00BEMA KUIKOCTH?

[Tome3ysace Tabmanen 1.3 u ypaBHenuem (1.5) momyuaem, 4T0 00BEM BOABI, HAXOOANIIEHCA B
cucreme yBenmmuurca Ha _ V=V, {_;/ L2 —1)= 350 (999/965 — 1) = 12.3 matpa.

T.e. B oTONUTENBEHON CUCTEME CIEIYET MPENYCMOTPETh PACHIUPUTENBHEIN 0aUOK 00BEMOM HE
MEHEE YKA3aHHOTO.

BapuaHnm 2

Onpengermm  00beM  MeMOpaHHOTO OaUTOHA, KOTOPBIM CIEAYET YCTAHOBUTH B
oTOmUTENBEHYI0 cucremy. [lycte B Oamnone oOnemom Vs mepen yCTaHOBKON B CHCTEMY
OABJIEHUE pPAaBHO Pjs HPU 3TOM HPAKTUYECKH BECH
o0rem OamroHa 3anatr Bo3ayxom (puc. 1.1 a). B
pE3YyABTATE
TEMIEPATYPHOTO PACIIMPEHUA BOIA MOCTYIAET B

Oa)utoH M 3aHumaer oOreM _ V', Cixuman
BO3ayx 1m0 obwema V, ¢ maBnenuem P,. Ilponecc
ckarua BO3Ooyxa B OamwioHe CONMpPOBOKOAETCSA
BEIIEJICHUEM  TEIUId,  KOTOpOE  Iepenaercs
okpyxaronied cpene. [Ipu sTom nHabmopaerca nuib

e Fa

HE3HAYUTEJIFHOE YBEIMYEHUE TEeMIIEparypsl BO3IyXad B

Oanmone. Ilosromy mpomecc cxkarusa BO3ayxa B OammoHe
MOHO CUHTATE HEQTEPNHIIIECI{HM.

) 6)

Puc. 1.1. K onpegenennro o00veMa
MeMOpaHHOTO OanmoHa

3arramemM

1.3.1 Onpegemm 00BEM A CHUCTEMEI OTOIUIEHWUA . AHAIM3UPYIOT MOJYYEHHEIE
pPE3VIBTATEI M OE€NAI0T BRIBOI IJIS UETO YCTAHABIMBAETCS PACHIUPUTEIBHEIN O4aK B CHCTEMAxX
OTOIUICHHS.

1.3.2 Omopenemiv 00BeM MeMOpPAaHHOTO OAJIJIOHA B OTONMHUTEILHOH VCTAHOBKE.

Tabmma 1.2 — Pesymprarel pacueTroB 3aHOCHM B TAOIUIIEL

Homep

Vi _V
U3MEPEHHU

Cpenuue

3HA4Y CHEBEYMEHT NOANWUCAH
SNEKTPOHHOW NMOANMUCHIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneney. llebayxoea TaTesaHa Anekc OBHA
Igﬂm{[ll M }’pﬂBHE‘HHE BEH(FJJHJIH — MHPHDTTH IJIA 5TOT0 HPDHECCH CHKATI .

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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P
Vﬁpﬁz VKPF{HM{ Vﬁz VK _ﬁ*
P.Ei
Ho tak kak V. =V; - _V Torna
AV
P

13 sTonn popmyner cnenyer, uro ecmu 1- Py /P, — 0 wim Pg /P, _ 0, uro paBHOUIEHHO Py | 0
wm P, — _ , To 00beM mMeMOpanHoro OasutoHa OyneT MUHMMAIBHBIM U PaBHBIM _ F T.e.
00BEMY paCIIMPEHHON KU IKOCTH.

[TepronauansHO€ naBneHue B OawioHe Py Bcerma OOMbIIE €QUHUIIEI.
B pesyaprare pacumpeHus KUIKOCTH JaBICHUE P, YBEMMUUBAETCSI, HO OHO HE JOJKHO OBITH
OOnbpIIE MAKCUMATBLHOTO IOMYCTUMOIO OABIECHHUA, KOTOPOE MOKET BBIAEPKATH OANIOH U3
yCIOBUA €r0 MPOYHOCTU. YBEIMUYEHHUE OOMYCTHUMOIO [OABJIEHHME B Oa/UIOHE TOCTHUTAETCA
YBEIUUEHUEM TOJIIIMHEL €r0 CTEHOK, M 3HAYWUT yBeIMueHueM ero Beca. [[ma toro, utoOb
rapaHTUPOBAHO HE MPEBBICUTH JaBjiIeHUE P, yCTAHABIMBAIOT MPEAOXPAHUTEIBHEIN KIIAMTAH HA
Oanmon. Takum oOpaszom, paBmenue P, — 53TO JaBIeHME HA KOTOPOE HACTPOEH
MPEIOXPAHUTEIBLHBIN KiIanaH, 4To0sl odecmeunTs Oe3aBapuiiHyro padoTy OawioHa M OHO
MMEET KOHEUHYIO0 BemuuHy. [losromy 00beM memOpannoro Oannona Bcerna Oonsmnie 00beMa
PACIIMPEHHON KUIKOCTH.

B xagecTtBe cpaBHEHMS pPaCCMOTPUM TYKE CHCTEMY OTOIUICHMA, YTO W B BapuaHrte 1,
T.€. CUCTEMY, B KOTOPYI0 3aymmu 350 TUTpOB BOABI HMpHU 10°C. Crnenyer ompenemuts 00BEM
mMeMOpaHHoro OamroHa, 4roOBl KOMIIEHCHUPOBATH TEMIIEPATYPHOE pacmmpeHue o0nema
KUIKOCTH Mmocie ee Harpesa no 90 ’C. Hauampnoe nasnenue B Oamione P; paBHO 2.5 arm
(abcomoTHOE = arMoc(pepmMHOe + U30BEITOYHOE), JABICHUE HACTPOHUKUA MPEIOXPAHUTEIEHOIO
kiamana P, = 3.5 arm (abcomorHOoe = atMo c(pepMHOE + M30BITOTHOE).

M3 panee paccMOTpeHHOr0 BapuaHta O00BEM pACIIMPEHHOW KHIKOCTHU paBeH _ F =
12.3 1. I3 ypaBuenus (1.6) momyuaem, aro 00bseM meMOpanHOTO OanmoHa paBeH

AV

Vo= 1 Fs =123/[1-(2.5/3/5)] =43.1 .
P

K

T.e. B oTOmUTENBEHOM CUCTEME CAENYET MIPEAYCMOTPETH MEMOPAHHEBIN 0a/UI0H 00BEMOM MTOYTH
B 3.5 paza OompmmM 00BEMA pacmMpUTENRHOTO 0aka. B mpoTMBHOM Ciiydae OTONMUTEIbHASA
CHUCTEMA MOKET OBITH pPa30pPBaHA CHUIAMM TEMIIEPATYPHOTO PACHIMPEHUS KU IKOCTH.

JlenaroT BEIBOA O COOTBETCTBUM HATPEBAEMOM TEMIIEPATYPHI U 00BEMA KUIKOCTH.

BbieoObi

A. O0BeM pacpUTENLHOTO 0aKa UM 3aMKHYTOTO MEMOPAHHOTO OalInoOHA IOJLKEH
OpITE OOMBIIIE 00BEMA PACIIMPEHHON BOARI MPH MAKCHMAIBHON TEMIIEPATYPE OTOMMUTEIBHOH
CHUCTEMBEI.

b. Bemuuuna oOnema pacmmpuTensHOr0O Oaka 3aBUCHAT OT AMANA30HA W3MEHEHUS
TEMIIEPATYPEI HATPEBA KUTKOCTH.

B. Bennuuna oOwmema 3aMKHYTOTO MEMOpPAaHHOroO OaqmOoHa 3aBUCHUT OT AUANMa30HA
M3MEHEHHS TEMIEPATYPHI HATPEBA KUIKOCTH U COOTHOIIEHUS naBneHuu Py /P,.

nokymeHT nogimcaH JTABOPATOPHAS PABOTA Ne2

SNEKTPOHHOW MOANUCHIO
Ceprudukar  2C0000043E9AB8B952205E7 KA HETEM b 3200pa, MOTAYH H pacIipe/ie/IeHHs BO/IbI

Bnageneu:  WebYypea] Tesrpa paOersp+ONpenennTy IKCIEPUMEHTAIBHEIM ITYTEM OCHOBHBIE CBOMNCTBA
JKUIKOCTH.
Deiicrenle () CHOBHEI@® TEUPOTIY €CKUE CBEICHMUA.
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CONpOTUBIEHUE PACTIKEHUIO GHYMPU KANEIbHbIX JHCUOKOCHEU NO MONEK)IAPHOU
meopuu moxcem ovlmb 3HauumenbHbm 0o 10000 amm. Oonaxo nrobbie daxce mexHu4ecKu
YUCMble HCUOKOCMU COOepHCam B36CUICHHblE MBepoble Hacmuybl U NY3IbIPbKU 2A3068 U He
BbLOEPHCUBAIOM 0AMCE HEIHAUUMETbHBIX HanpsaxceHuu pacmsaxcenus. Hanpumep, mpetyemcs
HOOHAMb HCUOKOCMb U3 CKEANCUHBI ¢ Donbulou anyounsl. B smom ciyuae noo oeticmeuem geca
HCUOKOCMU, HAXOOAWECUCA 8 NOOHUMArOWeMcs mpybonpogooe, HCUOKOCHb PaA3pbléAemcs ¢
obpazosanuem 2a3zoevlx nontocmeu. Iloamomy cuumaemcs, 4mo HaAnPAMCEHUE PACMANCCHUS 8
KanetbHblX HCUOKOCMAX HEBOIMOMNCHBL.

Bsazkocmbro HA3BIBAETCA CBOMCTBO JKHJIKOCTEM OKA3BIBATH COINPOTHBIIEHHE CIBUTY.
OnHa NposABIAETCS B BUAE BHYTPEHHETO TPEHU HNPU OTHOCUTEIEHOM MEPEMENICHUN CMEKHBIX
JACTHI]

ocuokocmu. Taxum obpazom, €43kocmb XApakmepusyem cCmeneHb MeKyYecmu HCUOKOCMU
WIU NOOBUNCHOCMb ee Yacmuly. Bazkocmb ecmb c8olicmeo, npomuGonoiodicHoe meKyuecmu.
bonee 6a3KuUe

HCUOKOCMU (2TUYEPUH, CMA3O0YHbIE MACIA U Op.) AGIAIOMCA MEHee MEeKYUUMU U HaoOopom.

KacarenpHoe HampsKEHHWE _ - OTO KAacarenbHas COCTABILIIONIAS HAIPSIKEHUA,
OEMCTBYIOMIETO HA KUIOKOCTE. B TO Bpems Kak, JABIEHUE — 5TO HOPMAIBLHOE K MJIONIAOH
HanpsxeHue. KacarenmsHoe HAMPS/KEHUE B JKUOKOCTH, KAK PE3VIIBTAT €€ BA3KOCTH, 3aBUCHUT OT

poIa ¥ Xapakrepa TeUeHHUs U U3MEHAETCA IPAMO IIPOMOPLHHMOHAIEHO MOIIEPEYHOMY IPAIHEHTY

duv
CKOPOCTH a'_v W PaBHO

dv 5
_ =1 E,Hz’m

rae _ - KO3(p(puiueHT guHaMUYEeCKOW MM a0COMOTHOM Bs3kocTH. [lomepeunsin rpamueHt

duv
CKOPOCTH —dv ompenemaeT co00i N3MEHEHUE CKOPOCTH, TPUXOANICECS HA €QUHUILY JIUHEI B

HAIIPABJICHHUH Y, T.C. ICPIICHAUKYIIAPHO HAIIPABJICHUI TCUCHHA KHIKOCTH H, CJICIOBATCIIEHO,
XAdpPaKTCPpHU3yCT HHTCHCUBHOCTE CABHI'd CJIOCB KHIKOCTH B ,I[HHHDﬁ TOYKC.

Kosdypunuent auHaMHAYecKod RA3KOCTH B cucTeMe CH mueeT pasMepHoCTE Ila_¢ mnm
— 2 —
H” ¢/M", nau kr/{m_c). HIupoko UCNONB3YeTCA PasMEPHOCTh nyas, mpu 5toM 1 mya3s = 1 quH ¢/

-
cm” =0.1 [Talc.

Hapany ¢ muHammueckuM KOS(P(PUIMEHTOM BA3KOCTH _  IMPUMEHAIOT €MIE€ Tak
HA3BIBAEMBIN KWHEMATUUECKUN KOA(P(PUIIMEHT BAZKOCTH

="/, M Jeex. (1.7)
B kauecTtBe eIMHUIIBI U3MEPEHUA KMHEMATUUECKOTO KOA(P(pUIMEHTA BA3ZKOCTH YHOTpeOnsIeTcs
raxxe Cmoxke = 1 em” / cex = 100 cCmoxca = 100 cCr.
BsA3KOCTB KanmenbHBIX KUAKOCTEH TP YBEIMUYEHUH TEMIOEPATYPhl YMEHBILAETCH, a
BA3KOCTB T'a30B BO3pacraer. Boga mpuHaane:xuT K HAUMEHEE BA3KUM KUIKOCTAM. JIumib
HEMHOTHE U3 TPAKTUYECKH UCTOIB3YEMBIX KUAKOCTEH ((UP, CIIUPT ) UMEIOT MEHBIIVIO

BA3KOCTE, UEM BOIA.

B tabmane 1.4 nokasansl 3HAYEHNA BA3KOCTH BOABI OT TEMIIEPATYPHI.

Taomma 1.4.
Temmeparypa, 10 (20 |30 [40 |50 |60 |70 |80 |90 100 | 120 | 150
’C AOKY [CAH
N zr:m::r?a o ’ﬁgb’;&mg{@&mﬁﬂ3 655 | 551 | 470 407 | 357 | 317 | 284 | 232 | 184
BnpATA(M _LpPayxosa Tarps8a Anexcafaposng 4
— 10 M Jeex | 1.52 | 1.31]1.01 [0.81]0.66|0.56|048 (042|037 033]0.3 [0.25]0.2

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[TpunsaTo caurars, 4ro

HOPMAJIBHBIE CIMAHOAPMHbBIE YCI06UA STO: TABIEHUE = | aT™M U TeMreparypa = 20°C

HOPMAJIBHBIE hu3uiecKue ycio6us 3TO: NaBineHue = | arm u remmeparypa = 0“(3
Torma mma crammapTHBIX yc:JmBHH OUHAMUYECKAS BA3KOCTb BOABL paBHa 1 _ 10 H& C,
sruterrankons — 0.0198 U 107 Ila_ ¢, a xuHeMaTHgeckas BA3koceTh Bomel 1.011110° mY/c = 1
mm/c = 1 ¢Cr. [Tpu 5THX YCIOBMSX STHIEH ITTHKOIh MMEET KHHEMATHIECKYIO BA3KOCTh 0.018
~ 10°M’/c =0.018 cCr.

Bs3KOCTE KMAKOCTEN TAakKe€ 3daBUCUT OT [ABJIIEHHA, OTHAKO HTa 3aBUCHMOCTH
CYHNIECTBEHHO NPOABIAETCA JUILIL MPU OTHOCHUTEIBHO OOJBIINX W3MEHEHUAX OABICHUA,
MOPSAIKA HECKOJIBKUX COTEH armocdep.

Monekynel KUIKOCTH, PACHOJOKEHHBIE Y TOBEPXHOCTH KOHTAKTa C OPYTOH
JKUIOKOCTBIO, TA30M WJIM TBEPABIM TEIOM, HAXOMATCS B YCIOBHMAX, OTIMYHBIX OT YCIOBUH
MOJIEKYJI, HAXOAATIIMXCA BHYTpH 00bemMa. BHyTpHu 00b€Ma KUIKOCTH MOJIEKYIJIBI OKPY/KEHBI CO
BCEX CTOPOH TAKUMH JK€ MOJICKYIaMH, BOMHM3M MOBEPXHOCTH — JHIIE C OJHON CTOPOHEIL,
TOATOMY SHEPrUa HOBEPXHOCTHBEIX MOJIEKYJI OTINYAETCA OT SHEPTUH MOJIEKYI, HAXOAIIMXCS
B 00BEME KUAKOCTH, HA HEKOTOPYIO BEIUUMHY, CHIBI NHOBEPXHOCMHO20 HAMANCCHUA,
CTPEMSAINIECUCA MPUAATE 00BEMY KUAKOCTU CPepu-4eCKyro (POPMY U BEI3BIBAIOIIEH HEKOTOPOE
OOTMOMHUTENLEHOE JABIECHUE B KUAKOCTH. OIHAKO 3TO MABIECHUE 3aMETHO CKA3BIBAETCSA JIUIIb
HA MAJIBIX pa3zMepax u 4y cheprudecKkux 00BEMOB (KaIes).

BmisHue Cua TOBEPXHOCTHOTO HATSAKEHMSA NPUXOJUTCA YUUTHEIBATE TIpU  padore c
KUIKOCTHBIMHM TTPUOOpaMil A7 U3MEPEHUS NABICHUS, TPH UCTEUECHUH KUIKOCTH U3 MAJBIX
OTBEpCTUH/ mpU (PUILTparuy/ 00pa30BAHNUH KAENh U B IPYTUX CIY4YaaX, KOTOA MPOUNE CHIIBL,
OEUCTBYIONIME HA KUOKOCTh (BEC, AABJIEHHWE) Manbl. Jl|eMCTBUTEILHO B TPyOKax Mamoro
ouaMerpa BO3HUKAET [OOMOJHUTEILHOE JABICHUE, OOYCIOBICHHOE ITOBEPXHOCTHBEIM
HATSKEHUEM, KOTOPOE€ BEI3BIBAET HOIBEM WIM OIMYCKAHME KUIKOCTH B HEM OTHOCHUTEIBHO
HOpMAILHOTO YypoBHA. Bricora noawema (puc. 1.2) cmauuBaronied KUAKOCTBIO WM
OMYyCKAHWE HECMAYUBAIOIEH KUIAKOCTH B TPYOKE IMAMETPOM d OMPENENAIOT o (popmyne

h=kd
rae K03 PUIUEHT K UMEET CACOYIONIEE 3HaYeHue: aad Boasl + 30 MME, A prytu — 10.1 MM

DTO 3HAYUT, YTO MPH 3aMEpPEe AABIEHUA C MOMOMNIBI0 TPYOOUKH quamMeTpoMm | mm, Mel Oymem
MEPHTE
napiaenue Ha 30 mv H-O Oonwie uem 0HO eCTh HaA
camom nene, mia pryru Ha 10 mm Hg mensme
OABICHUE, 4EM OHO €CTh HAa CaMOM Jene Hu3-3a
TOrO, HUIKOCTH B TPyOOYKAX MNOJHANACE WIIH
OMyCTHJIACH u3-3a  CHII MTOBEPXHOCTHOTO
HarsokeHuA. l[lostomMy nmpu mM3MepeHUsAxX Caemyer
OPUMEHATE TPYOKHM OONBIIOTO auamerpa, Koraa
CHJIBI ITOBEPXHOCTHOTO HATSIKEHUA MUHUMAIbHEL.
Tennoemkocmp — mapaMerp, XapakTePU3YIOIHUN CIIOCOOHOCTE CPENBl WIH TEIa
AKKyMyJIMpoBare  Teruro. KommuecTBo  sHeprum, nepenaBaceMo€ NOpH  TEILUIOBOM
B3aMMOJCUCTBUU TEJ, HA3BIBACTCS KOMMuecTBOM Temaa. B cucreme CH Tenmora nusmepsaercs B
oxcoynax. OOHAKO OHA MOXKET W3MEPATHECA U B Karopusax. OHM CBA3aHBEI CIEOYIONIAM
cootHotieHueM 1 kar = 4.1868 [[xc.

Puc.

ITOBC H
——

Voenbnaa menioemkocms YUCIEHHO paBHA KOIWYECTBY TEIUIA, ]':{DTDpDE
HEDﬁKD,ﬂ,‘HMD COOOMUTE TEMY €AMHUYHON MACCHI /IS MTOBBIIIEHUS €r0 TEMITEPATypPHl OT ’C no
(t+ 1) Q@Hymﬁ%ﬂéﬁﬁmm TEMNJa, MOTY4EHHOE TEIOM MACCHI /M MPU YBEIUUEHHUH E€T0

TCMIIC aﬂjﬂ” R '?jﬁﬂé%%‘:’
CepTudukar: 000043E9ABBB952205E7BAS00060000043E
Bnapgeneu: @5EIEBﬂT?}fHHE Anefcﬂ:ﬁewa {1 8)

) I'ac ¢ —vVICIbHAA TCINIOCMKOCTE.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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TennmoemkoCTs 3aBUCUT OT YCIOBUM HArpeBaHuA. |emIOEMKOCTH IIPH
1300apruueCcKOM IPOIECCEe (HArPEBAHUE MPOUCXOIUT MTPH MOCTOSHHOM JTABIEHNUM ) HA3BIBAETCS
TEILUIOEMKOCTBIO IIPA IIOCTOAHHOM [JABJIEHHMM — Cp. |€IJI0EMKOCTH IIPH H30X0PHYECKOM
npouecce (HarpeBaHuE€ OCYMIECTBIMIETCA HNPH  MOCTOAHHOM  OOBEME) HA3BIBAETCA
TEIIOEMKOCTRIO IIPU ITOCTOSIHHOM 00BeME — ¢,. Beerna ¢, > ¢,. Jlina Beniecrs B TBEPAOM WA
JKUIKOM COCTOSHUHU C, U €, OTINYAIOTCA HE3HAUYUTENRHO. [TosTOMY B manpHeHIIEM yIEeIbHYIO

P
TEMI0EMKOCTE Oynem 0003Hauars Kax c.

E muaunier m3mepenus ynenpHo# termmoemMkocTu: [owd(ke U epad K) wm krai/(ke — 2pad K).
B unTepBane ot 0°C 10 100°C yAeIbHAS TEIMIOEMKOCTh BOILI MAJIO U3MEHSIOTCS M €€ MOKHO
npuHATh papHOH 1 kka1/(kr O rpag K). CylecTBEHHOE YBEIMUESHHUE YASIBHOH TEII0SMKOCTH
BOJBI IPOUCXOIUT IIPU TEMIIEpPAType Oonee 200°C.

[Tepexom sxmaokocT B ra3oo0pasHoe COCTOSHHE, HOPOUCXOOANIee C €€
MOBEPXHOCTH, HA3BIBAETCA ucnaperuem. OOparHBIA TNEPEXON HA3BIBAETCA KOHOCHCAyueu.
Hcnapsiemocms CBOWCTBEHHA BCEM KANEIBHBIM KHIKOCTAM, OIHAKO HWHTEHCHBHOCTH
HCIIAPEHUS HEOOUHAKOBA Y PA3IUYHBIX KUIKOCTEH U 3aBUCUT OT YCIOBUH, B KOTOPBEIX OHHU
HAaXOMAT CA.

Hcnmapenue, mpoucxonsmiee HE TOJBKO HA MOBEPXHOCTH, HO M BHYTPH KHIKOCTH,
HA3BIBAETCA KuneHuem. KWUINEHWE NOPOMCXOAUT BCErAa IPH MNOCTOAHHOM (O TaHHOTO
BHEIIHETO
OABJICHUsA) TEMIEpAType, KOTOpas HA3elBACTCA Temmeparypon kuneHus. Mcmapenue
JKUIKOCTH B
OTKPBEITOM COCYIE MOKET ITPOTOIKATEC A0 MOJTHOTO MCYE3HOBEHUSA KHUIKOCTH. B 3aKpeITOM
COCYI€ MCHAPEHUE KUIKOCTH MPOJOIIKAETCA OO0 YCTAHOBIECHHUS PABHOBECHA MEKIY MACCOH
BEMIECTBA, HAXOIAMIETOCS B KUIKOM COCTOSHUH U Maccou mapa. [Ipu stom paBnoBecuu Oyayr
HAOMOIAaTECA MPOLECCH UCHAPEHUA U KOHACHCAIIUH, KOMICHCUPYIONINUE OPYT APYrad. JTO TAK
HA3BIBAEMOE OUHAMHYECKOe paBHOBecue. [lap, Haxomanmiics B TMHAMUYECKOM PABHOBECHH
CO CBOEH JKHUIKOCTBIO, HA3LIBACTCA HACHIU{ EHHbIM .

C mOBBIMIEHUEM TEMIEPATYPHI YBEINUMBAIOTCA JABICHUE U MJIOTHOCTH HACHIILIEHHOTO
mapa, a IUIOTHOCTh JKUIKOCTH YMEHBIIAETCA. lak Oymer mnpomonKareCsa MO0 TAakou
TEMIIEPATYPEI, MPU KOTOPOH MIJIOTHOCTH UX CTAHYT PaBHBIMU APYyT Apyry. [Ipu sTom npomaner
TpaHUIA MEXKIY HUMMU.

OgHuM U3 TOKa3arened, XapakTepU3yIoIMM HCOAPAEMOCTh KUIOKOCTH SBISAETCA
TEMIIEpAaTypa €€ KWUIEHUA 0P HOPMAJIBHOM arMOC()EepHOM [AaBICHWU: 4YEM BBIIIE
TEMIIEpATypa KUIIEHNUA, TEM MEHBIIE UCTAPAEMOCTE KUAKOCTH.

B ruopaBmiueckux cucremax pabdora Hacoca IPH HOPMAJIBHOM armMocC(pepHOM
OABACHUM SBIAECTCA JMIIL YACTHRIM ciaydaeM. OOBUHO NPUXOOUTCA WMETH OEA0 C
HUCIApEHNEeM, a MHOTAA U KUIIEHUEM KUIKOCTEN NP PAa3IMUHBIX TEMIEPArypax U JaBJICHUAX.
[TosTomMy Oomee MOJHOM XapakTEPUCTUKOW HCIMAPAEMOCTH ABIAETCS NABICHUE (YIPYTOCTH)
HACEHINIEHHEIX NAPOB ), BEIPAKEHHOE B (PYHKIIUM OT TeMmmeparypel. JlaBaenue, mpu KOTopoMm
3aKMMAET KUJAKOCTE NPU JAHHOW TEMIeparype KHUIKOCTH, HAa3BIBAETCA O0Ag1EeHUECM
HacvleHHo20 napa. Yem O0bme NaBIeHNE HACBINIEHHBIX MAPOB MPH JaHHOW TEMIIEPATYPE,
TeM OOnbImIE HCOAPAEMOCTh KHUIAKOCTA. (C YBEIMYEHHUEM TEMIIEPATYPHl JOaBieHUe P,
yBenmmuuBaerca. B tabmune 1.5 mpuBeneHsl 3HAYEHUA OABJICHUS HACBIIIEHHOTO Tapa it
BOJBI OT TEMIIEPATYPEL.

Tabmuma 1.5 (Bomga)

Temmeparypa, |0 |10 |20 |30 |40 |50 |60 |70 |80 |90 [100 [120 | 150
0
C
Py, 107 aryglONIVErT TORACAH| 738 (432 [75.2 [ 126 203 [318 [483 [715 [ 103 | 202 | 4850
Ceprucomkatr: 2C0000043E9ABBBO952305E 7BASPO060000043E 0 0
BP0 TR % 608 P 23.4 | 42.4 [ 73.8 [ 123. [ 199 [312 [ 474 [ 701 [101 | 198 | 4758
6 0 |2

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JlaBieHue HACHINIEHHBIX HOApPOB 3aBUCHUT HE TOJBKO OT (PU3MKO-XMMHUYECKHUX CBOWCTB
KUIKOCTH, HO W OT COOTHONEHUA OOBEMOB KUIOKOM M raszo-mapoBon (a3. [laBmenue
HACBINIEHHEIX ITAPOB BO3PACTAET C YBEIUYEHUEM JACTH 00BEMA, 3aHATOTO ra30BOU (Pa30H.

1.4. IlomAaTHe HACBIIEHHOrO MMapa WIM YIPYTOCTH TAPOB OYE€Hb BAXKHO [ OIEHKH
KABUTAIIMOHHEIX CBOMCTB HACOCOB.

Pacmeopumocms 2a308 6 HCUOKOCHAX NPOUCXOJUT HPH BCEX YCIOBUAX, HO
KOJTMYECTBO PACTBOPEHHOTO ra3a B EIMHUIE O0BEMA KUIKOCTH PA3IUYHO OIS PA3HBIX
KUOKOCTEM M M3MEHACTCA C YBEIWUYEHHUEM JaBJICHUA. B0 BCEX KHUIKOCTAX UMEETCH
pacTBOPEHHBIN ra3. Ero OTHOCHTENBHEINT 00BEM, PACTBOPEHHEBIN B KUIKOCTH OO IMOJIHOTO €€
HACBINIEHW I, MOKHO CUUTATh
IPSAMO TPOMOPHUOHAITBHEIM JABJICHHUIO, T.C.

V/Vie = k (PS/P)),
rae V.— 00BseM pacTBOPEHHOTO rasa B 00beme KUIKOCTH V. TPH HOPMAIBHBIX CTAHJAPTHEIX
yCJIOBMAX (IaBineHue = 1 arm, teMmeparypa = 20°C) , k —xo 5} (purenT pacTBOPUMOCTH.

Jlns crannaprHeIX yCIOBUM KOA(D(PUIMEHT kK UMEET CIEAYIONINE 3HAYEHUA: I BOJEL
- 0.016, gna xepocuna — 0.127, nna macna — 0.08. T.e. mpu mpounx paBHBIX YCIOBUAX B
KEPOCHHE BCETAA PACTBOPEHO OOIBILIEE KOIMYECTBO TazoB (Bozayxa). Ilpu armocdeprom
IABJIEHUH B | M Bonbel Haxoourca 0.016 M BO3ayxa. [Ipu yBenuuenun naBneHus B aBa pasa
BO CTOJIBKO K€ YBEJIMYUBAETCA KOJIUYECTBO PACTBOPEHHOTO BO3AyXa B HEM B TOM kK€ 00BEME
FKUIOKOCTH.

[Ipu moHMKEHMM [ABIEHUM B JKUAKOCTHM WIA HAa BXOAE B HACOC MPOUCXOOUT
BBIJEJIEHUE PACTBOPEHHOTO B HEW rasa. [Ipuuem ras Beigengercs w3 KMIKOCTH MHTEHCHUBHEE,
4EM PACTBOPAETCS B HEM.

JTO0 fBJIeHHe MOxKeT OTPHIATEIbHO CKa3bIBAeTCHd HAa padoTe HACOCOB H
FHIPABJIHYECKHX CHCTEM.

Mpumepes! 1.2

Kunemarnueckas BA3KOCTE #kuUAkOCTU paBHa 20 cCr. Paccuurare OUHAMHUYECKYIO BA3KOCTE
u 2
#uakocTy B enuHunax CH u nyaszax, npuHaB niaoTHOCTE paBHOM 0.8 T/ M.

2

~ ] M
Kuaemarnaeckad BA3k0CTh B equaHIax CHU _ =20cCr=20 LU 10° T: 21107 T *
_ 107 ke < M 2
Jlnnammueckas Ba3kocTs B equHunax CHM — = — — = (.8 05 2 1100 —=1.0010"1Ila
M c
_C.

Ntk loyaz=0.1TTa"cT10 —=1.6 ~ 10°ITa Jc = 0.16 ITyas.

3adayu 1. 4
—OnpenemiTes IUIOTHOCTE CMECH JKUAOKOCTEH, MMEIOMIEN CICOYIONIUM COCTAB: STHIEH
rmkonb — 40% o6nema, Bona — 60% oosema. ITnotaocTs mmmkomu —. = 1.1 1/ o,

BOIGI | T/ CM.

—Ha ckompko ymMeHpIMTCS 00B€M BOABI IIPU MOBEIMIEHNH aaBiaeHus ¢l arm 1o 100 aTwm,
eciM mepBoHavaIbHEIN 00seM paBeH 50 n? Moayms 00semMHOM ynpyroctu Boabl K =
20000 arm.

3
—IIpn rugpoonpeccoBke cocyna odoremom 1.2 M~ maBnenue B HeM momHsnu ¢ 1 go 500
arM. OmnpenemTe 00BEM BOIBI, KOTOPBIM HEOOXOOMMO NOIOJHUTEIBHO 3aKA4drh B

COCHIGSAE&PRPhmmenT 00seMHOTO Coxarns Boasl _, = 4.2 _ 1079 M*/ H.

3NEKTPOHHOW NOANMCLIO

CEPT“dJ%ﬂé?[?g?[ﬁ%E BE8B952205E7BAS00060000043E
Bnapeneu. ebayxoea TaTeAHa AnekcaHapoBHa

1. KakoBa cBsA3b MEKIY KWHEMATHYECKOU M TUHAMHUYECKOM BA3KOCTHIO?

Heicravaen AT BEEQ 34BUCHT PACTBOPUMOCTE Ta30B B KUIKOCTH?
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3. UTo Ha3pIBAETCA JABJICHUEM HACHIIIEHHOTO Mapa )uakoctu’? Ot uero OHO 3aBUCHT?

1. 5. OcHoBHBEIE YpABHEHMS CTATUKHA 1 KHHEMATHUKH

JlaBneHnue, OTCUMTHIBAEMOE OT HYJIEBOTO 3HAUYEHWSA, HA3EIBAIOT A0COIIOTHBIM OaBiaeHUEM (P, ),

umn  (Pg)s  (puc.1.3). Hasnenue P,
£ \ OTCUMTBEIBAEMOE€ U Oomeme  armochepHOro
I nasinenus P,,,,,, Ha3pIBACTCA N30BITOYHEIM M
I anua - (P-EI)H — PH + Pm.lu-r . (19)
= Ecnn abcomoTHOE IIaBJICHUE MEHBIIIE
| arMoC(pepHOr0, TO PpPa3HOCTh MEKAY HHUMHU
(Pl w Pz
P, _ HA3bIBACTCA BAKYYMOM U
r ° P EaK = P amu _ (P H)E
. (1.10)

Puc. 1.3. K onpenenenuro naBnenus

MHH{}METP Bcerja Moxka3snpIBalT H30LITOYHOE JaBJ/IcHHE, 4 BAKYYMMETP — BaKYYM.

Ypasnuenue cuopocmamuku: panenne P, B NOPOU3BOJBRHOM TOYKE A,
pPACTIONIOKEHHON HA TTyOUHE /I paBHO:

PA — P{] | Eg h,
(1.11)
rane Py — paBneHue HAN CBOOOOHOM MOBEPXHOCTBIO
AKUOKOCTH. ECIM KUAKOCTE 3amOIHAET COCYI, OTKPHITHIN B
armoc(epy, TO aOCOMOTHOE nOaBiIEHHWE B MOOON TOUKE
Oynmer paBHO

Pﬁ{: Pmm, Dg H,.
(1.12)
rae H — miyOnHa pacnoyiokeHus TOuku A oT CBOOOIHOM
MOBEPXHOCTH COENUHEHHOU C armocdepou. 1.e.

P,=Py ! _gh=Pyn, | LgH.

Puc. 1.4. K onpenenenmo Ilpm ITOM MaHOMETP MOKA3LIBAET M30LITOUHOE JaBienue P,
marTeHus  r mholt Touxe = Py P, .

IIpumepsr 1.5.1

1. Onpenenure naBnenue Pp B 0ake, HATOJIHEHHOM Ta30M M KHIKOCTBIO,
€CJIM Pa3HOCTh YPOBHA pryTH B ManoMmerpe h = (0.3 m. IlmorHocTe pryrn
~1e=13.6 T/cwr.

Pemenue. 3anumeM ypaBHEHUE PABHOBECHS UL CEUECHUS 3-3:

10 581_ 03 =
106" T T T

Jurronrvcad P33 = P5 = Pamy + e g h = 9.81_10" +13.6
CepTudukar: S ﬂBBEBEEEDﬁ%S_ﬁDP%?@EFP&S& 14 ITM

Bnaneneu:




2. OnpenenuTs HA KAKYI0 BBICOTY TMOOHUMETCS BOJA B KOJ0€, ecu adCOMIOTHOE TaBIEHUE B
meit P, =9.3 — 10" ITa.
Penienue.

YcinoBue paBHOBECHUSA KUIKOCTU LIS CBOOOTHOM MOBEPXHOCTH Py = P + L g A
OTtcroma

h=(Pany-PJ/ “g=(9.81-9.3) ~ 107981 Z 10°=051 ™

3adayu 1.3.1
Pﬂ':';'.?ri

1.B 3dKPBITOM COCYAC HAXOOHUTCA I'd3 H HKHUIKOCTE C INTOTHOCTBIO

_ 3
_He = 13.6 T/cm. C cocynom coenuHEHa mbe30MeTpuuecKas TpyoOka. Ompenennurs
OABIECHUE Ta3a B cOCyae Py, €CIN KUIKOCTE B TPYOKE

NOAHAIACE HA BEICOTY A = 30 cm. OTBeT mars B ara (aA0COMIOTHOE TABIEHUE).

2. I1ome1i TOHKOCTEHHBIM HTMIMHAP ONYCTHUIHN B BOAY BBEPX AHOM. [{[umiHap nmiaaBaer Tak, 4ro
yPOBEHE BOIBI BHYTPH IMIMHIPA HAXOOUTCA HA TIIyOUHE

h =20 cm OT mOBEPXHOCTH OKpyk)aromiend Boasl. [Imotnocts Bogsr 1000 HFIME, BEC LUIMHAPA
2 kI' (20 H). OnpegemmTe nnoniaas JOHBINIKA IIAIUHAPA.

1 2
j Hz 3. I'mgpoycmimrens COCTOUT U3 IBYX HUIUHAPOB |
—> — 1 2, coequHeHHEBIX TpyOkou. [Inomane mopmus Sy =
2 oM. Ha mero nencreyer cuna F; = 50 kI
[Tromans mopmus S, = 20 cm”. OnpesenuTs CuIy
F> Ha BTOpPOM TUAPOLUMIMHIPE W MEPEMENIEHUE

HOPIIHSA, €CJIM MEPBHI MOPHIEHE MEPEMECTUICA HA
h; =5 cm. Ilepemenienne mopmHen CaUTATE OECKOHEUHO MEIJICHHEIM.

1‘ —I'uppaBmuuecknii nmogbeMHUK paszsuBaer cuny F = 2000 kI
5
I

[Inomame mopmms — 1 rumpomwmHapa S = 40 cv”. Kakoe
OaBJIEHHE OOKEH 00ECmeunTh HACOC — 2, 4TOOBRI pPa3BUTH ATY
cuiny? KakoBa momxnHa OBITE BMECTUMOCTH 0Oaka — 3, 4TOOEI
00ecrneunTs

=1 M?
¢ flonrIQABEM TPY3a Ha BEICOTY h=1 m"

~=_ -1

Nencteutened: ¢ 19.08.2022 no 19.08.2023



5. OnpoKUHYTEIN TaHK € HE(PTEIO TLIaBAET B Boae. JJuamerp tanka D = 5 m, Beicota H = 4 wm,

Bec 4000 xI". [TnotHOCT HedgTn —, = 850 Kr/™M. ONpeaeTTh TIYOUHY €ro MOTPYKeHHS i 1
cuny F naBnenusa He(pTH HA THO TAHKA.

Bonpocer 1.5.1

1. B uem 3aximrogaercs pa3HOCTh MEXIY HATOPOM M TABIEHUEM?

2. Yro Ha3eiBaeTcsa aOCOMOTHEIM OABIECHUEM, H30BITOYHEIM JABJIEHUEM U BAKYYMOM?

3. Kak 3anmceIBA€TCS OCHOBHOE YPABHEHUE TUAPOCTATHUKU?

4. KakoBa aOcomroTHas BO3MOKHAS BEJIMINHA BAKYyMa?

. Uemy paBHa mbpe3omerpudeckas Beicora (B merpax H,O mns armocdernoro gaBnenus)?
. Hemy 1aBHO JABIEHUE HKUIKOCTH HA TBEPIAYIO MTOBEPXHOCTH?

. UeMy paBHa cua TaBJICHUA KUIKOCTH HA TUIOCKYIO MOBEPXHOCTE?

YeMm u3MepSIoT TaBIEHUE B KUIKOCTH?

o0 ~1 O~ Lh

JIABOPATOPHAS PABOTA Ne3 CucreMbl Hoayn U pacrpe/ie/ieHUsI BOAbI

1.6. YpaBHEHUE TOCTOAHCTBA pacxoaa
Pacxomom Ha3pIBAETCA KOMTUYECTBO KHUIKOCTH, MPOTEKAONMIEE UEPE3 CEUECHUE MOTOKA B

1 b 3 eIMHUIY BpEMEHH. Pa3mmuaror MacCOBBIA j; ¥ 0OLEMHBIN

| I |

e m = Ly .
| | I (1.13)

i 5 2 OnHuM W3  OCHOBHBIX  YPAaBHEHUH mﬂpDﬂHHammj

ABIAAETCA YPABHEHUE MOCTOAHCTBA Pacxoaa, KOTOPHIU

TOBOPUT: PacXol] 4YE€pe3 CEYECHUsA NEPNEHIMKYIAPHEIE OCH TPyOONpOBONA €CTh BEIMYHHA

MOCTOAHHASA, T.6. 7 ; =y 2=const= _; S; =L 28 =_;5
Puc. 1.6. Ilonepeunoe ceuenue (1.14)

TpyOOmpoBOaa _
rae Sy, S2 u S;— mwioniaau monepeuHsIx cedeHut Tpydbomposoaa. S;

— 2 . —
= _ D; "/ 4, tne D; — nunamerp 1 —0ro ceueHus TpyoOompomBoma; _ ;, _ 2 U _ ; — CPEOHHUE
CKOPOCTH TE€YEHUA KUIKOCTH B TPyOOpoBOae B ceueHUAX |, 2 1 1 —OM COOTBETCBEHHO.
13 3T0r0 ypaBHEHMS CIENYET, UTO CPENHUE CKOPOCTH B IMOTOKE HECKUMAEMOM KHUIKOCTH
v, S,

00parHo MPOTOPUUOHANEHEI IJIOMIAAAM CEUEHHH, T.€. 5 = S_ .
2 1

[Tpumeprr 1.6.2.

prﬁﬂnpﬂﬂg&r Juamer DMHD = 100 MM pa3zBeTBIIAETCA HA OBA TPYOOHPOBOIA C AMAMETPAMH d
u d. ﬂg&tmﬁm rl%n sMM. Onpenemdrs OuameTrp BTOPOTO TPyOOmpoBOAa, €CiIM IMOCHe
CEW“W&?B@%%%E&”?R&E%@@@W TpyOOnmpoBOAE yBEMMUWIACH B ABA pa3da, a BO BTOPOM

Bnanenéu: llebayxoea TaTeaHa AnekcaHapoBHa

YMEHBIIWJIACE B JBA pasa.

Pemenue: 3amimmM ypaBHEHHE MOCTOAHCTBA PACXOOOB A1 TPyOOTTPOBOIOB:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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yYuUTEIBas, 410 = _ §

NEPEMUILNM
“(CDY4=",(_d )4+
~ 2(dd:%)A.

[To ycnoButo 3amaum _; =2 _
_ > =05 _ . Torna momyuaem
D*=2d/’+05dy".

Otkyna d; = 100 mm.

3amauu 1.6.2.

1. [To TpyOOmIpoBOIY

muamerpom d = 200 wmm
0 —= L ol q  TIEPEKAuMBAIOT KEPOCHH  CO

CKopoctero _ = 8 /e

OmnpenennTs MACCOBEIM U OOBEMHBIN PACX01 KEPOCHHA.
2. Ilo Tpyde muamerpom d; = 600 MM ABUIKETCA KUIOKOCTH CO CKOpPOCTRIO _; = & wm/c. Kak
M3MEHUTCS CKOPOCTh JIBWKEHUS HA y9aCTKe TpyOompoBoaa ¢ nuamerpom dz = 300 mm?
3. Ypasuenue bepuynnu ona easzkou ycuoKocmu NJs1 IBYX NPOWU3BOJIEHO BEIOPAHHBIX
Ce4eHUU TPyOOIPOBOIOB BEIPAKAET PABEHCTBO SHEPTUM B 3TUX ABYX CEUCHMSX, T.C.

AL u B b, - h (1.15)
T T T =T + + _ Nyom 1-2 HIHA .
pg 28 pg 28
P Ulj P U*aj
] T + =73+ + —+ _ hnﬂm ]-34
P 2g P 2g

TO€ Z; , Z2 U Z3 — BBICOTHEL pPacIoONOkeHWsA cedeHud 1, 2 m 3 HAOQ OPOU3BOILHOU
TOPU30HT AJILHOM IUIOCKOCTBIO; _j, _ 2 U _ 3 — CPEIHUE CKOPOCTH NOTOKA U P, Pou P3 —
naBieHusA B CedeHmax 1, 2 m 3, _Mypm -2 U _ Mo 1 3 — TOTEPU SHEPTUHN HA yuacTke | —2
1 1 — 3, COOTBETCBEHHO.

JTO ypaBHEHHE OalaHCA YHEPTHU C YYETOM HOTEPh. [.€. CYMMA SHEPrUU MOJOKEHUA — Zi ,

~

P U

g > KHHETHIECKOH DHEPTUH - o PpasHa TOH K€ CyMME DSHEPrUM IJIf

BTOPOTO (TPETBETO) CEYEHUA C YIETOM BCEX MOTEPH SHEPrUM HA JAHHOM YYACTKE _ Mo 1 - i
KOTOpasA XAPAKTEPU3YET YMEHBIIEHHME MEXAHWYECKOM SHEPIUM IMMOTOKA HA YYACTKE MEKIY
ceueHuamu. Ha puc. 1.16 nokazana rpaduueckas HHTEpHpUTAlAA 3akoHA bepHyH.
JHeprus, TepsaemMas KUIKOCTBI0O HAa PACCMOTPEHHOM VYACTKE TEUEHUA, PA3yMEETCS HE
Tepsaerca OeccnemHo, a WML NPEBPANIAECTCA B IPYryw (opMy — TEnmoByro, KOTOpas

HEIPEPBIBHO PACCEUBAECTCs, IOSTOMY IIOBBINIEHHE TEMIIEPATYPHI OBIBAET IMPAKTHYECKH
MaJIO3aMETHBIM.

SJHECPIrUuHu OdaBJICHHA

Puc. 1.6. 2. I'paduueckas wuHTEpmpuTanmsa 3axKoHA

Famnwrrmoy M3  ypapuenns  Bepuymm
(1.15) u ypaBuenus pacxona (1.13) cnenyer, uro ecm mioniaae DOMEPEYHOTO TPYOOIPOBO A
YMEHBIIAETCA, TO CKOPOCTh TEUEHUSA KUAKOCTH YBEINYNBAETCA, 4 JABICHUE B STOM CEUEHUH
OyIer yMEeHBIIAThCa, U HA000POoT.

Ipumep 1.6.3.

NOKYMEHT MOANWCAH
SNEKTPOHHOW NOANWCLIO [To ropuszonTaEHOMY TPYOOMPOBONY MEPEMEHHOTO

CepTudmkar: ECDDGGMEEEABSBQEEEDSE?BAEDﬂDEDDGﬂDdSE
CeyeHusa TeueT KHUIKOCTh. Pacxom paseH 15 i/c.

Bna,qeneul. llleGayxoea TaTesiHa AnexkcaHgpoBHa e ];’
— / [TnotHoctes  sxugkoctu 780 kr/m. Juamerpsr

NedicTeutanen S76.08.2023. — — TpyOOmpoBOIA B XAPAKTEPHBIX CEUECHUIX d; = 50 MM,

08.2022 no 19.08 2023
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d> =125 MM,

d; = 75 mm. OnpenenuTs HAOpEl U gaBaeHuA B ceueHusax 1-1, 2-2, 3-3, ecnu maBiaeHue B
cesenuu 1-1 pasuo P; = 4 ara. [lorepavm npeneOpeus.

Pemenue. 3anmmeM ypaBHEHHE ITOCTOAHCTBA PACXOda W OINPENEIUM CKOPOCTH B 3THX
CEYECHUAX:

I_:-’Izp"?: 'P-'3=:JFSI:DESE=:|_?SE¥

otkyma _ =4y M_d) Lo=4y A _dy Ly=4ys/_d).

[TpousBens Beruncnenus, moayuaem _; = 7.64 m/c, _» = 30.56 m/c, _ 3 = 3.4 m/c.

Ilna ompeneneHus NMBE30METPUUECKUX HAMOPOB M JABJCHUI BOCIOJB3YEMCS YPABHEHHEM
P 0 P, 0 P v Py v;

bepaviuinm z; + + =77 + + + _ NWpyom 2 21+ —+ T =173+ + + _|
pHY pg " 2 pg " 2 pg T 2g pg " 2

Npom 1-3» TK. Zj = Z2 = Z3, @ TOTEPAMHA MOKHO IIPEHEOPEYE MOTyIaeM

I “lj F, U’_? P Ufaj
— 4 = + = + .
pg 28 pg 2g rg 2g

P 498110

I k. 7= TRMK1 51.2 m, nonyuaem
P, P v -v; 764366

. — 4+ L2 _5124+ = 6.58 M.,
g pg 2g 2.0 1
P P =02 A
— L, 1 S _5124+ 764 3'4?:53.6 M.
P pg 2g 2-981

[Tocne »Toro MOKHO HAWTH DABJIEHUE B CEUCHHUAX 2 U 3:

P>=6.58-780 0981 TIa=5010"Ta=0.51 arm, P;=53.6 0 780 09.81 Ila=41 ~ 10" ITa
= 4.2 arMm.

3aqaun 1.6.4.

1. ITo TpybompoBony Teuer Boma ¢ pacxomoMm 125 n/c. B ceuennm 1-1 nuamerp Tpydbonposona

d; = 40 cm, naBnenue P; = 4.8 arm, a B ceueHun 2-2, pacroyIoKEHHOM Ha 4 M HUKE, TUAMETP
paseH dz = 30 cm. Onpenemmts nasnenue P> B ceuennu 2-2. [Torepsavu npeneOpeds.

2. ITo nedrenpoBoxy mepexaunBaercs He(Th MIOTHOCTRIO 890 Kr/M° B Komruectse 40 /c. B
OTHOM CE€UEeHUM He(pTenpoBoaa BHYTPEHHUU auamerp TpyOwl paseH 305 mm u naBnenue 10
arM, a B APYrOM CEUEHWH, PACIIONOKEHHOM Ha 10 M BeIIIE, BHYTPEHHUN OUAMETP TPYOBI
paBeH 254 MM 1 nasiaeHue 8 arM. OnpenenuTs MOTEPH HATOPA MEKAY CEUCHUSIMH.

3. Boma (onTanupyer u3 KOHUUECKOro Hacanka Ha BeicoTy H = 5 m. [Ipenebperas morepamu
B HACAOKE, OIPEAEIUTEL PACX0/ BOAEI U JABJIICHUE HA BXOAE B HACAOK, €CJIM €ro pa3Meprl D =

45 vm, d = 8 v, h = 350 v
JJABOPATOPHAS PABOTA Ned4 BHyrpeHHee BoOI0CHAD:KeHHE 3TaHUIH

I'mapaBinyeckuil pacyer JBOPOBOH KAHAJIH3AIUOHHON CeTH H MOCTPOeHHE eé
NPOA0JILHOIO NpopuIs
1.1. Ilems pa®OTEI M3VUWTE HACOCHI M HAVUHUTHCA MPABUJILHO OTOOOUPATE 1A CHCTEM

BOIOCHAOKEHHA.
TTOKYMERT NOAMWUCAH

1.2 OcHeBBEIOEOPSTHWREKIE CBEICHUS.
Cepudukar: HEOERr = PHACGLBLIE CTAHII, kak u mo0oe 000pymoBaHUE, SBIIAIOTCA HUCTOYHHKOM

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpqBHa

MEXdHUUECKHUX KoneOanuii. Bo3mercTBHE MEXAHMUECKHX KONeO0aHWMM Ha OPraHu3M

qCIIOBCKdA MTPOABIIACTCA B pﬂ31—]LIK q)ﬂpMElX B 3dBHCHMOCTH OT 4aCTOTEI, HHTCHCHUBHOCTH H
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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CpENEl, YEPE3 KOTOPYIO KOIe0aHUA MEPENArOTCA: 3BYK (ECIU MEPEIAIOTCA YEPE3 BO3IYX) U
BUOpanua (4epes3 TBepAbIE NPEIMETHI ).
3BYK MOPEACTaBIAECT COOOM KOnedATenbHOE MBWKEHHE YACTHUIl YIOPYTrOMl CpEmsl,

HAIMPUMEDP BO34yXd, pacnpocCTpaHsmomiee BOmHOOOpasHo. Mexannueckue konebaHus,
IEPENABAEMBIE B CIBIIIMMOM IHANTA30HE YaCTOT, BOCHPHHUMAIOTCA YETOBEKOM, KAK 3BYKH.
[IIym — 5T0 OecHOpsATOIHOE COYETAHNE 3BYKOB PA3IMIHON YACTOTHI 1 UHTEHCUBHOCTH.
[To gwacToTe 3ByKOBEIE KOJIEOAHUS OENATCS HA TPU TUAMA30HA:

—nH(ppa3ByKOBEBIE C 4ACTOTOU Konebannit meHee 20 I'1,

- 3BYKOBEHIE (CabmmuMele) —oT 16 ' mo 20 k'
- yneTpa3BykoBeie — Oomnee 20 kI .

L, 4 Yenoseueckum yXOM BOCHPUHUMAET CA
70 l ﬁﬂ}ffﬂfﬂ %%y, 7 MEXaHUUECKHE Konebanua ¢ wgacroramm 16 -
1 ﬂ‘wlﬂ/ _ % 20000 T, KomeOamug ¢ gactorod HUkE 16 u
1600 Doracms 20000 1—! _
>/ ev BBITIIE Il HE BBI3BIBAIOT CIYXOBBIX OIIYIIE
30 |- "“\ HUI, HO MOTYT OKa3bIBATh BPETHOE OMOJIOTHYEC-
ol - - KO€ BO3ICHCTBUE HA OPraHN3M UEIOBEKA.
-
7 %é—n , Bubpanum — 5T1o konedanus TBEPALIX TEM,
60 d‘*{,@}\ / gacTel annapaToB, MALIUH, COOPYKEHHH,
55 G _,/ (yHIAMEHTOB BOCIIPUHUMAEMBIE OPTAHU3MOM
‘T 1" Kak coTpsacenus. Yacto sBuOpanuun

g 280 50 100 200 500 1000 2000 3000 10000 20000 COITPOBOMK AAFOTCA CIBIITMMBIM LITYMOM.

7y

Puc. 1. OOmacte CIyxOoBOTO BOCHPUATUA
UEeI0BKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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OcHoBHBIe (pH3HYeCKHEe TapaMeTPbl H XapaKTePHCTHKH 3BYKA H BHOpaI il

1. 1. OcHOBRHBIE (PH3HYECKHE XAPAKTEePHCTHKH 3BYKA

OCHOBHBIMH XaPAKT€PUCTUKAMH ABJIAFOTC:

- gacrora f (I'm),

- naTeHcHBHOCTE J (BT/ M°) — SHEPTUsA, IEPEHOCUMA 3BYKOBOUM BOJHOMW B €QUHUILY BPEMEHHU

4epe3 EIUHUYHYI0 ITOBEPXHOCThH, IEPHECHIMKYLIPHYIO HAIPABICHUIO PACIPOCT PAHEHUA

BOJIHE,

- 3ByKOBO€ naminenue p (Ila) — 510 pasHOCTE maBneHW B BO3MYIIEHHOH U HEBO3MYILIEHHON

cpenax. IMeHHO Ha W3MEHEHME NaBICHUA B BO3AyXE pearupyer Haml OpraH ciayxa.

3BYKOBAA BOJMHA XAPAKTEPU3YETCA YACTOTOM W aAMIUIMTYOOM Koiaebanusa. AmMIumrynaa

kOoneOaHn 3BYKOBOW BOJIHBL ONPENEIAET 3BYKOBOE AABJICHHUE, YEM OONBMIE AMIJIATYAA, TEM

OOInbIIE 3BYKOBOE HABJIECHUE U TPOMYE 3BYK. Bpems omHOro xonedaHusa HA3BIBAIOT MEPUOIOM

komebamuu T = 1/f.

3BYKOBOE JABJIEHUE CBA3AHO C MHTEHCUBHOCTBIO 3BYKA CIEAYIOIIMM YPABHEHHEM
J=_p=p/_c) (1)

IJI€ p — 3HAYEHUE 3BYKOBOTO OaBieHU:A; [] - xomedarenpHas CKOPOCTH YACTHI] B 3BYKOBOH

BOJIHE, M/C; _ - IUIOTHOCTH Cpeanl (IIOTHOCTH BO3OyXa IIPU TEMIIEPATYPE 20°C u

armoc(epnom mgasnennu 760 mm.pr.ct. paBHa 1.29 Kr/M ), KT/ M € — CKOPOCTh 3BYKA4 B

cpene (B Bo3ayxe ¢ = 334 w/c).

MuTencuBHOCTE m1yMa HA PACCTOSAHUH [ OT MCTOYHHMKA ITyMa MOITHOCTEI0 W paBHa

J=W/¢4 1) (2)

JTa 3aBUCHUMOCTH ONpENEIaeT OCHOBHOW 3aKOH pACIPOCTPAHEHUS 3ByKa B CBOOOTHOM

3BYKOBOM mone (0e3 ydera 3aryxaHus), COIJIACHO KOTOPOMY WHTEHCHUBHOCTh 3BYKA

YMEHBIIAETCA 00paTHO MPOMTOPLMOHAIBHO KBAAPATY PACCTOAHHAL.

XapakTepUCTUKON MCTOUHUKA 3BYKdA ABJETCA 3BYKOBas MOmMHOCTE W (BT), koTopas
ompenenser o0mee KOMUUECTBO 3BYKOBOW SHEPIrUH, HM3MyYAEMOM BCEH ITOBEPXHOCTBIO
UCTOYHHMKA S B €QUHUILY BPEMEHHU.

YpOBHH MHHHUMAJIBHOTO 3BYKOBOTO MABIEHHSA W MHMHHUMAIBHOH WHTEHCUBHOCTH
3BYKOB, CIa00 pa3smMuMMBIX CIyXOBBIM aNmaparoM YEI0BEKd, HA3BIBAIOTCA HOPO2OGbLMU.
Hanbompmen 9yBCTBUTENBRHOCTBIO K 3BYKY CIYXOBOM anmapar 4elIoBeka oOmamaer mpu
gactorax ot 2000 go 5000 T'my (em. pume. 1). 3a 5TamoOHHBEIM OPUHAT 3BYK € 4YACTOTOH
koneOanuu 1000 I'u. Ilpu sTrol gactore mOpor CIBIIMMOCTH MO 3BYKOBOMY HABIEHUIO pj =
27 10° Ia, a COOTBETCTBYIOTIAT €l HHTEHCUBHOCTE COCTABIACT Jy = po EX( _c)=(2_ 10"5)3,!F
(1.29 _ 340) = 10"* Br/v".

BepxHsAs ©DO MHTEHCUBHOCTM TPAaHUIA BOCOPHHUMAEMBIX YEJIOBEKOM 3BYKOB
XAPAKTEPI3YETCS MOPOTOM OOJEBOTO OLIyIIeHMA, paBHeM [ | Br/vM’, uwro B 10 pa3
MPEBBINIAET HHUKHIOI HOPOTOBYIO.

Tak kak uenoBek BOCIPUHUMAET 3BYKH B OU€Hb HIUPOKOM JHANA30HE HHTEHCUBHOCTEH
or 107" mo 1 BT;’ME, TO MOJB30BATECA JIA OIECHKH 3ByKd AOCOMOTHBIMUA 3HAYCHUSIMHU
3BYKOBOTO JTABJICHMA WJIA MHTEHCHUBHOCTH HEYTOOHO. [105TOMY HCIIOMB3yIOT OTHOCUTEIBHEIE
3HAUEHWs, BEIPAKEHHBIE B morapudmuueckoit popme, B nemmbdenax (nb = 0.1 b uma dB).
Takum 00pa3om, ypOBEHE HHTEHCUBHOCTH

L;=101g (J/Jy). (3)
M moCKOIEKY HHTEHCHBHOCTE 3ByKa J = p/( c), T.€. MPONOPIMOHAIEHA KBAIPATy 3BYKOBOTO
OaBIEHUA, TO YPOBEHb 3BYKOBOI'0 1ABJIeHHS Onpeneniaercs mo Gpopmye
Lp =20 lg (P/Py). (4)
YPpOBHHU 3BYKOBOI'O JABJIEHUA M MHTEHCHUBHOCTH CBA3AHEI MEXIY COOOM COOTHOLIEHUEM

MEHT MognvecAH
Ly=Lp+ won riemrcsis )1,
Cepubpmge  ZQPOO0RPEIABIRYPEFOET B PP CROPOETE 3ByKa MPU HOPMAIBHBIX aTMO C(PEpHEBIX yCIoBUaX. Ecau

Bnaneneu: llleGayxoea TaTeAHa AnekcaHgpoBHa

0
M3MEPEHUA MPOBOIATCA NPH HOPMAIBHBEIX arMoC(epHBIX ycaoBuax (remmeparypa 20°C u

arMocC(pepHOM maBIEHNUM), 04EBUAHO, uTO Ly = Lp =L, TK. _y cp = _ c¢. Ha puc.l noka3zana
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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001aCTh CAYXOBOTO BOCHPUATHA uenoBeka. M3 KOTOPOTO MOMKHO BHIETH, YTO €CIIA YPOBEHH
3BYKOBOTO AaBneHus, Hanpumep, mig gactor 100 I'm, mensme 70 nb, ToO uenoBek ero nHe
cieiint, a ecmm L> 110 ob, To uenosek moyuaer 00I€BOE ONIyIIEHHUE.
3BYKOBOE [ABJIEHUE W MHTEHCUBHOCTh 3BYKA XapakKTEPU3yIOT 3BYKOBOE TIOJIE B
OIPENEICHHON TOUKE MPOCTPAHCTBA, HO HE XAPAKTEPU3YET CAM UCTOYHUK HIYMA.

XapakTepUCTUKON HEMOCPEACTBEHHO UCTOYHUKA MIYyMA SBIISIETCA 3BYKOBAS MOMIHOCTE
— 00mIee KOJIMYECTBO 3BYKOBOU SHEPIHUU, U3JIYYAEMOM MCTOYHMKOM IIYMa B OKPYKAIOMIEE
MPOCTPAHCTBO. YPOBEHB 3BYKOBOM MOIIHOCTH ONMPENEAAETCA MO (pOpMyIie
Lp=201g (W/Wy),
rne W — 3BykoBas MONIHOCTE MCTOYHMKA myma, Bt; W — moporoBas BenmunHa 3BYKOBOU
MonHoCcTH, paBHas 107'° Br, xapakTepHsyeT, CKOJLKO MOIIHOCTH (SHEPTHM) MEXaHHUEeCKas
cucrema Inepenaer BHEmHed cpexe. Uem Oonpmie MOMIHOCTB, TEM TPOMYE MEXAHWYECKAA
CHUCTEeMA.

B npou3BOICTBEHHOM NMOMEMIEHUH MOKET HAXOAUTHCSI HECKOJIBKO MCTOUHUKOB LIyMA,
KaXOBIM M3 KOTOPEIX OKA3BIBAET BIMAHWUE HA OOmil ypoBeHp Hiyma. CyMMapHEIM yPOBEHB
IyMa OT 1 OJWHAKOBBEIX MO YPOBHIO IIYMa MUCTOYHHUKOB B TOYKE, PABHOYOAJIEHHOU OT HHUX,
ompenesstoT mo popmyne

L.,=L+ 10lgn, (5)
rae L — ypoBEHB 3BYKOBOTO NABJICHUS OJHOTO HMCTOYHMKA. Hanpumep: nBa 0QUHAKOBEBIX
Hacoca, padoras COBMECTHO, CO3aI0T YPOBEHE myMa HA 3 ab Oonbmie, ueM KaK bl U3 HUX.

CyMMapHBIM YPOBEHB MIyMa B PACUETHOM TOYKE OT MPOM3BOIBHOTO YHUCIAA 7N

MCTOYHUKOB PA3HOW MHTEHCUBHOCTH OMPENEIAETCA M0 YPABHEHUIO

Leyy = 10 Ig (10" + .. +10%14), (6)
rae LI, ...Ln — ypOBHH 3BYKOBOTO JABJICHMA, CO30ABACMBIE KaXKOBIM M3 HCTOUYHUKOB B
pacuerHou Touke. Hampumep: HacocHas craniusa cOCTOUT U3 5 HACOCOB, mpU 3TOM L; = L =
35nb, L; = L;=55 nb, Ls = 60 gb. Torma cymmaphsiit ypoBens myma paseH L= 10 [g (2
—10%1 35 L9 — 01115 '
+ 10" ﬁ{}) — 62 1B.

1. 2.YHacTroTHad XapakTepHCTHKA

3BYKOBAsA MOMIHOCTE M 3BYKOBO€ JABJIEHUE €CTh BEIMUNHEI TIEPEMEHHBIE, H3MEHSIONIHECA BO
BpemeHH. Paznoxkenne nryma Ha COCTABIAIONINE €r0 TOHA (3BYKH C OTHOWU 9aCTOTOM) C
ONPENENEHUEM WX HHTEHCHUBHOCTEW HA3BIBAIOT CHEKMPATbHbIM AHAIU30M, a Tpaudeckoe
1300pakeHue mymMa — cheKkmpom.

Jlna momydeHns dYacTOTHBIX CIEKTPOB IIYMOB WM €r0 YaCTOTHOM XAapaKTEPUCTHKU
MIPOU3BOIAT U3MEPEHUE YPOBHEHN 3BYKOBOTO JABIEHUS OT BPEMEHM € IMOMOMIBIO HIYMOMEpA

020502 s0037061_A-RT 1/ - OWVERALL - Linear
20502 50027061 A-RT 1734 - OVERALL - Linear - Running Leq
20502 s0037061_ A-RT 1/53 -50.0Hz - Linear
IE: . i | . : 08 3721
"y ; ' ¥ ' G20 dB(A)
(5 (e | : I i A dBln':'ll
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(cm. puc. 2 npna cranuuu CO — 3MHI402/ER — WMS).
3areM C NOMONIBI0 AHAIM3ATOpa ITOJNYYAOT CIIEKTPHI 3BYKA B KOOPAMHATAX: YPOBEHB
3BYKOBOTO ITABJIIEHUA — 4aCTOTA (CM. puc. 3).

Takum o00pazom, 4YaCTOTHEIM CHEKTPOM WJM YaCTOTHOM XapaKTEPUCTUKON HA3BIBAETCA
3aBUCU-MOCTb YPOBHEM 3BYKOBOT'O JABJICHUS OT 4AaCTOTHL. Pa3mnuaroT CriekTpel CILIOIIHbIE, Y
KOTOPBIX CHEKTPAIBHBIC COCTABJIAIONINE PACIPENEIEHBI MO MIKAJE YACTOT HEMPEPEIBHO, U
JUCKPeTHbIe, KOTOA CHEKTPATbHBIE COCTABIAIONINE PA3AEICHBl YJaCTKAMH HYJIEBOH
UHTEHCUBHOCTH.
B 3aBUCUMOCTH OT BHJA CIEKTPA MIYMBI JEIAT HA TOHA/IbHbIE, COCTOAIINE W3 HECKOIBKUX
APKO BBEIPAKEHHEIX 3BYKOB, U INHPOKOIOJI0CHbIE, KOT/IAa YHEPrus PacHoa0KeHa B 4JACTOTHOM
auamna3oHe
OOCTAaTOYHO PABHOMEPHO.
[To BpemeHHBIM XapakTEPUCTUKAM HIYMEBI [TOAPA3AEAAIOTCS HA: MOCTOSHHBbIE, YPOBEHb 3BYKa
KOTOPBIX 34 pa00UMi IEHL U3MEHAETCA BO BPEMEHM HE 0oJiee ueM Ha 5 1b, 1 HelmoCcTOsIHHbIE,
YPOBEHE 3BYKA KOTOPBIX MEHAETCA HE MEHEee ueM Ha S 1b.
1. 3. OcHOBRHBIC (PU3HYECKHE XAPAKTEePHCTHKH BHOpall i
BuOpanuu xapakrepu3yrooTcA:
—BEIMYMHON AMIUIMTYOEl CMEMIEHUS A, WIM BEIWUUMHOM HAWOOIBIMIET0 OTKIOHEHUS
KONIEOMIONIENCA TOUKH OT TTOJ0KEHUS PABHOBECHUSA, M;

—aMIMTYAOH Konedare 1bHOM cKopocTu [, M/C;

: C20e02 s0037061 A-RT 12 -06 - Linear
(L} iy
Ea0dE GEEAB

=1
m

Sound Fressure Leve
—= P L — N
| S | | S | | S | | S | | -
P 111 II 111 | 1 el I 1
T
| all
[ |
[ ]

| | I | I | | | | | | | | |
1010 200 A0 1K 2K SR (L (A
Frequency

<
L
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Puc. 3. CoexTpsl ypoBHA 3ByKa OT 4acTOTH A1 HacocHoU ctanuuu CO — 3MHI402/ER-WMS

—aMIUITYIOH KOIeGaTeIEHOTO YCKOPEHHS d, M/C;
—nepuoaom 7, c;
—gacToToH konebanui f= I/T, I'u;
—YpOBHEM 3HAUECHUA KOJIECOATENBHOU CKOPOCTH B 1b, ompenemrseMon OTHOCHTEILHO
OOPOroBOro 3HaueHus Lo =5 [ 10°* m/c mo Gopmyne L, =201g [—/0].
2. HopMupoBanue H H3MepeH#e YpoOBHelH HIyMa
2.1. MeToasl H3MepeHHH
Opran ciayxa 4emoBEKa U MUKPO(POHBI MIYMOMEPOB UYBCTBUTEIBHEI K H3MEHEHHIO
YPOBHS 3BYKOBOI'0 JaBJI€HHSI, TOOTOMY HOPMHPOBAHUE HIYMOB U IPAaJaiiis H3MEPUTEIBHBIX
mpruOOPOB OCYIIECTBIAETCS MO YPOBHIO 3BYKOBOTO JABIEHUS, 4 HE 0 UHTEHCUBHOCTH 3BYKA.
B akyCTH4eCKMX W3MEPEHMAX U PACUETAX MONB3YVIOTCSI HE MHUKOBBIMU (MAKCHMATBEHBIMH )

3HaqEHHHN1HWE,EiH_ OB' J, p, a UX CpPEOHEKBAAPATUYHBEIMUA 3HAYECHUAMH, KOTOPEHIE IIPH
INEKTPOHROWM OO TNCBH)

b FAPMOHHYE CKIX:E 05 KOTIEOaHMAX 0004 B: J2 pa3  MEHBHIE MAKCUMAaIbHBIX. BBenenue

"CpenneRBARpATHEABIX BEMIUME OmpenensaeTcsa TEM, YTO OHM OTPAKAIOT KOJIMYECTBO SHEPIHH,
COIEPIKAMIEHCS B COOTBETCTBYIOMIMX CUTHAJIAX, MOTYUYAEMBIX B U3MEPUTENBHEIX Opudopax, a

ned: ¢ 19.08.20 o 19.08
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TAK/KE€ TEM, UTO OPraH CIyxa YeJIOBEKA pearupyer Ha HM3MEHEHHE CPETHEro KBajpara
3BYKOBOTO [TABJICHHA.

Cormacmo T'OCT 12.1.003 — 83 «lllym. OOmme TtpeboBaHnus O€30maACHOCTH»
HOPMHUPOBAHUE OCYIIECTBIAETCA ABYMSA METOOAMU:

—Ilo  ypoBHIO  3BYKOBOTO  [JaBJIEHWA B  OKTABHBIX  IOJOCAX  4acror  CO
CpPEIHEreOMET PUUECKUMH CTAHOAPTHEIMM dactoTtamu 63, 125, 250, 500, 1000, 2000,
4000 u 8000 I'm, koTOpBEIE MPENCTABIAIT COBOKYHHOCTE BOCEMHM HOPMATHUBHEIX
YPOBHEHN 3BYKOBOTO JABJICHUS.

—ITo ypoBHio 3Byka (1bA) (1ym oOmmM ypoOBHEM I1yma), U3MEPEHHOTO MPH BKJIFOYEHHUH
KOPPEKTUPYIOMIEN YACTOTHOMW XaPAaKTEPUCTHKN «A)» mymMoMmepa. YpoOBeHb 3BYKA —
3T0 CYMMAapHbII YpPOBeHbL 3BYKOBOI'O [aBJIeHHs, OIpedeIeHHOI0 BO BceM
4aCTOTHOM HAINAa30He.

Jra BenuuuHa B 1bA mpuHATA B AKYCTUUECKUX CTAHIAPTaX MHOTHX CTpaH U Poccum.
HopmaruBneie maHHBIE MO OKTABHBIM YPOBHSAM 3BYKOBOTO MABJIECHUA B Ob, YPOBHAM 3BYKA B
nbA nma mpousBoncTBeHHEIX npennpusatuil npusoaarcesa 8 ['OCT 12.1 003 — 83. B trabmuane 1
MOKA3aHbl 3HAYEHUSA IPENEIBHO MONMYCTHMBIX YPOBHEH IIyMa Ui HPOU3BONCTBEHHBIX
npennpuaruy no ['OCT 12.1.003- 83.

Jlns xuneix 1 00MEeCTBEHHEBIX 30aHUU HOpMUpOBaHue npoussoaurcs nmo CH 3077-84
«CanuTapHeIe HOPMBI JOMYCTUMOTO IIIyMa B TOMENIEHUAX JKUJION 3aCTPOUKH, 0OMIECTBEHHBIX
30AHUAX U HA TEPPUTOPHUU KUIIOU 3aCTPOUKIY.

Taomura 1
YpoBHH 3BYKOBOTO naBiieHHA (ab) B OKTaBHBEIX | YPOBHH
I0JIOCAX CO CPEOHETCOMETPUUECKUMH JactoTamu, [’ | 3Byka 151
63 | 125 | 250 |3500 | 1000 |2000 |4000 | 8000 | >xBHUBaIEHT-
HBIE YPOBHH
3ByKa, 1bA
[Tomeniennsa 71 |61 54 49 45 42 40 38 50
KOHCTPYKTOPCKHX  Oropo,
KOMHAT WHKEHEPOB,

nabopa-Topuil, MPUEMHEIE
OOJIBHBIX B MOJUKIMHUKAX
U T.1.

[Tomenienua ympasaenus, | 79 | 70 68 58 55 52 50 49 60
paboune KOMHATEI

[TocTosunsIE pabouune | 99 | 92 86 83 80 78 76 74 85
MecTta U pabodue 30HEI B
npous3B. [lomeniennsax wu
HA TEPPUTOPUHN
OPEIIPUATHU

Cucremou craggapros (I'OCT 12.1.024 — 81 u ap.) npeayCMOTPEHEI ITATE METOAOB

M3MEPEHU IIYMOBBIX XAapPaKTEPUCTUK WCTOYHUKOB IIIymMa — JOBA TOYHBIX, [BA
TEXHUUECKUX U OJTUH OPUEHTUPOBOYHBIA METO/I.

Tounsle MeTONEI YCTAHOBIEHBI /I U3MEPEHUA MIYMOBBIX XAPAKTEPUCTHK UCTOYHHKOB
IIyMa B 3arJYIIEHHON U peBepOeparmOHHON KaMepax.

TexHuueckne METOOBI VCTAHOBIEHBI [JIA M3MEPEHUSA MIYMOBEIX XAPAaKTEPUCTHK
MCTOYHUKOB IIyMa B CBOOOJHOM 3BYKOBOM MOJIE HAJ 3BYKOOTPAKAIOMIEH MOBEPXHOCTBIO M
peBepOepaHHOM,  FIOIe, KAk MpPaBHiIo, W3MEPEHHEM IIYMOBBIX XaPAKTEPHCTHK HA

paccToaRAE TPONHST MGAPASKAOr0 KOHTYpAa MAalIMH. [aKUM METOIO0M OMPENEIIAIOTCA IIYMOBBIE

C.Epmd:r 00043E
ananen kAP TEPHCTHIH HACOCOE WHIO:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B mpouM3BOACTBEHHBIX VCIOBUAX HauOoJiee MIMPOKO NPUMEHUM (B BUAY OTCYTCTBUSA
CHEIUAIBHBIX W3MEPUTENEHBIX TOMENIEHNUN ) OPUEHTHPOBOYHBIN METOI U3MEPEHUS LIYMOBBIX
XapakTEepPUCTUK UCTOYHHUKOB IIYMA B MECTaX UX SKCIUTyararyuH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2.2. I1pudopsI 1)1 H3MEpEeHHH HIYMA

Jlnga w3mepeHus YpOBHeH 3BYKOBOIO JIABJ/IEHHSI B OKTABHBLIX I10/10¢aX, 00mIero
YPOBHS
IIYMa, HA3bIBA€MOI0 YPOBHEM 3BYKA HJIH YPOBHEM 3BYKOBOI'O [aBJICHHS, 1 HEKOTOPBIX
OPYIUX ITapaMeTpoB HIyMad (HAIPUMEpP, PETUCTpanus YPOBHEH 3BYKOBOTO MABJICHHUA BO
BPEMEHHN) HPUMEHAIOT IIYMOMEPEI, OCHOBHBIMH YTEMEHTAMH KOTOPBIX SBJIAIOTCA: MUKPO()OH,
npeoOpa3yronil 3ByKOBBIE KONEOAaHUS BO3IYIIHOM CPENBI B JJIEKTPUUECKUE, YCUIIUTENb U
CTPEJIOYHBIN WIM HU(PPOBON MHIUKATOP CO MIKAIOH B Ob.

COBpEMEHHBIE MIYMOMEPBEI UMEHT KOPPEKTHUPYIOIMIAE YACTOTHBIE XAPAKTEPHCTHKH
«A» n «Jlma» (mm C). Jlunennas xapakrepuctuka «JIuH» MCOOMB3yeTCs npu M3MEPEHUAX
yPOBHEM 3BYKOBOTO JABJIECHHS B OKTABHBIX monocax 63 ... 8000 I'u, korma mymomep mmeer
ONMHAKOBYI0 YYBCTBUTEILHOCTEH IO BCEMY YACTOTHOMY AMana3oHy (cm. puc. 3). [lusg toro
gTOOBI TMOKA3aHWA MIYMOMEpPA OPUONMKAINCE K CYOBEKTHUBHBIM ONIYINIEHUAM TPOMKOCTH,
UCIOJB3YETCA XApaKTe-pUCTUKA IymMoMmepa «A», KOTOpas IPUMEPHO COOTBETCTBYET
UYBCTBUTENRHOCTH OpPraHa Cilyxa NOPH Pa3HOM TPOMKOCTH. XapakTepuCTHUKA A, MMEMas
3aBAJI HA HU3KUX YACTOTAX, UMUTHPYET KPUBYIO UyBCTBUTENLHOCTH yxa uemoBeka. [Tosromy
OHA OPUMEHAETCA Hambonee 4acto. 1M 4aCTOTHOM XAPAaKTEPUCTUKHU YKA3BIBAETCA OYKBOU C
BEMMUNHOM YPOBHA 3BYyKa, HarpumMep S0 ob (A).

YacTtoTHRI aHaim3 1mymMa OPOW3BOOUTCA IIYMOMEPOM C HOPHUCOETUHEHHBIM
anami3aropom cnoekrpa. Koropeni mpexpcraBmser coOoM HA0Op akyCTMUECKUX (PUIBTPOB,
KQKIBIA U3 KOTOPBIX MNPOMYCKAET Y3KYIO MOIOCY YACTOT, OMPENEIIEMYI0 BEPXHEN U HIKHEH
TPAHUIIEN OKTABHOM MOJIOCHI.

YpOBHH HEMOCTOAHHOTO MIYMa W3MEPAIOTCA CIENUANBHBIMH HWHTETPUPYIOMINMH
IIYMOMEPAMH — JO3UMETPAMH W OLICHUBAIOTCS SKBUBAJICHTHBIMUA YPOBHAMU 3ByKda B b 1o
mKanze «A» (CpeIHEeKBaapaTUUYHOE 3HAUECHUE YPOBHA 3BYKA B MPEIENAX UHTEPBAIA BPEMEHH ).

M3mepeHHsie ypOBHU 3ByKAa WM 3BYKOBOTO MABICHUS B KAXKIOW OKTABHOM ITOJIOCE
JacTOT MOJKHBI OBITh HWUKE HOPMATHMBHBIX 3HAueHUH. ECou UMEOTCA OPEBHIEHUS, TO
HEOOXOIMMO IMPERYCMOTPETE MEPOIIPUATHA MO TITYMIEHWIO UCTOYHUKOB IIyMa.

3. lllyMoBbIe XapakTepHcTHKH HacocoB Wilo

3.1. KoHCTPpYKTHBHbLIe H pe:XKHMHbLIe 0co0eHHOCTH HacocoB Wilo, Biausiiompe Ha HX
INYMOBBIE XapaKTePUCTHKH

McrounnkamMu nmiyma B HACOCE ABIAIOTCA KAK CaM HACOC, TaK M €ro snekrpornpuson. Llywm,
KOTOPBIM CO3JAET HACOC, MOTYT BBI3BIBATE:

—TEUCHUE JKUAKOCTH B THIPABINYECKOM YacTH HAacoca: B padoduemM KOJIECe, VINATKE,
au(py3ope, meneBelx VILUIOTHEHWAX. Hanbompmmii ypoBEHp mmiyma CBA3aH C
HATEKAHMEM JKUIOKOCTH BBIXOAAMIEH M3 pabouero komeca Ha <«I3BIK» YIUTKH C
4aCTOTOU PABHOU
f=n _ z/60, roe n — gacTrora BpameHusa Hacoca, Z — YUCIO0 JOIaTOK pabouero KoJeca.

—3JIEKT PUIECKUMH NIEMEHTAMH IMPUBOAA C YACTOTOM PABHOU 4ACTOTE TOKA, T.€. 50 nm 60
I'n

—BEHTUJIALIMOHHBIE IYMBI, BEI3BAHHBIE BPAIEHUEM POTOpPA B KOPITyCE NPUBOAA ¥ pabOTOH
BEHTUJIATOPA, IPUMEHAEMOTO 1A OXJIAKIECHUSL IEKTPOABUTATENA,

—IIYMEBl, BBI3BAHHBIE MEXAHMYECKMMHU VY3JIAMHM, TAKMMH KAk HOAIMMIHUKWA, SJIEMEHTEL
CIEIUIEHUA Bajda NpUBOAA M pabdodero koiueca (Hampumep, My(PTHI), 4 TAKKE KacaHHUe
BPAMIAIOIINXCS 9ACTEH POTOPA KOPHYCA UM JPYTHUX HEMOABMKHEIX 3JIEMEHTOB.

Bce stn cocraBmsaromme 00sA3aTE€NbHO MPUCYTCTBYIOT NmpH padore HAcoca, T.€. IIyMEI

Heuaﬁeﬁc%g&%%ﬂnmﬁa W 4aCTOTa 3TUX IIYMOB 3aBHUCHUT OT

—KOHUES TS OPO MO0 THEH M HAcOoCA,
Ceptudpukar:  2C0000043E9AB8BI52205E7BA500060000043E

Bnapeneu. _ﬁ&gﬁ%ﬁ%ﬁﬂﬂuﬁﬁﬁﬁp&% oca,

—ero MOITHOCTH.

ﬂEﬁCTEHTEHEHQ%QEM%.[E.%@aTE HACOCA Hd HDTPEGHTEHH MOTYT BO3HHKATL HIYMBI, BBI3BAHHBLIC HC
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OPABWILHBIM €Ir0 MOHTAKOM M €ro SKCIayaranued. lak OOHOM W3 MPWYHUH ITOABICHUA
TOTIOJTHATEIEHBIX TIIYMOB SBISETCS HE MPABWJILHBIA MOHTAK HACOCA K TPYOOTIPOBOIAM, KOT/IA
BeC TPYOOTIPOBOMOB, CUITBI 1 MOMEHTEI, CBS3aHHBIE C HETOYHOCTHIO YCTAHOBKHM HACOCA, MOTYT
OBITH CTOJIb BEJIMKH, YTO BO3MOJKHO CMEMICHHWE BATA WJIH JIPYTHUX JIEMEHTOB KOHCTPYKIIMHU
Hacoca.
KpoMe TOTO, MCTOYHWKOM JOMOJHHUTEIBHOTO IIyMa SABJIETCA HACcOC, padoTarmomniuid Ha
KABUTAIIMOH-HEIX PEKUMAX, YTO TAKKE HEIb3d MONMYCKATh, OCOOEHHO I MOCTOSHHO
paboTaronux HACOCOB.

[To ypoBHIO 3ByKa M KOHCTPYKIMH HAcOCa, HACOCH WIilo MOKHO pa3menurs Ha TPH
TPYIIIBL:

1 - HACOCHI ¢ MOKPEIM POTOPOM C HAMMEHBIINM YPOBHEM IIyMa

2 — OIoYHBIE HACOCKHI C CYXHUM POTOPOM, YV KOTOPBEIX KOPITYC HACOCA JKECTKO COEIIMHEH
C KOPITYCOM 3JIEKTPONPUBOIA

3 — KOHCOJIbHBIE€ HACOCHL.

3.2. [llymoBbIe XapaKTEPHUCTHKH HACOCOB ¢ MOKPBIM POTOPOM

Hacocer ¢ MokpeiM poropom paboTarT ¢ HAMMEHBIIUM YPOBHEM INyMa, T.K. €r0 POTOP
YCTAHOBJIEH B TOINIMITHAKAX CKOJBXKEHHA. PoTop W mommumHuku paboraror B padoueit
JKUIKOCTH, KOTOPAs ABJIETCS €CTECTBEHHEIM TaCHUTEIEM BO3MOJKHBEIX MIYMOB, BO3ZHUKAFOIIIHX
mpu paboTe Hacoca.

B karanore «Hacocel ¢ MOKpBIM pOTOPOM» HA CTpP. 8 MNPUBOIATCS YPOBHH 3BYKOBOTO
DABJICHUS HACOCOB MOKPOTO poropa oOT MOmHOCTH. OHM Moryr OvITh  0000mIEHBI
CJIETYIOTITIMH 3aBUCUMO CTSAMH

s 2 — X TOMIOCHBIX CTAHIAPTHBIX HACOCOB (Mg = 2900 00/vurH) 11 HacocoB cepun Stratos:
L= 27 +0.008 Py;

st 4 — X MOTFOCHBIX CTAHIAPTHBIX HACOCOB (N, = 1450 00/MuH) 1 Hacocos cepun TOP — E:
L= 23+0.008 Py,

rne P; — MOIHOCTE Hacoca, BT.

3.3. lllyMoOBbI¢ XapaKTepHCTHKH 0JIOYHBLIX HACOCOB
B Tabmire mokazaHel ypOBHM 3BYKA I OMOYHBIX HACOCOB (karamor «Hacocel ¢ cyxum

DOTOPOM).
MoumHoCcThb YpoBeHBb 3BYKOBOI'0 1aBJIeHHS
ABHraTe/ist, kBr L (dBA)”
KBT 1450 00/ {2900 06/ MHUH
<0.55 52 35
0.75 53 58
1.1 34 58
1.5 54 61
2.2 57 62
3 58 64
4 58 67
5.5 63 70
1.5 64 71
11 67 74
15 68 75
18.5 67 16
22 67 77
30 69 78
37 77 81
45 AORYMERT T 81
Cepti A T TRTATETT WY S L A2 S AL peE LR ASOO0600000.4 RI
BJ‘IS,D,ET‘ '.5 llebayxoea TatesaHa Anekcadnb HEI 84
90 79 84

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Y Bes 3anurHOrO I YMOTIOTJIONIAONIETO KOKYyXa, U3MEPEHO HA PACCTOSHUM | M Han
paboTaroIIM HACOCOM.
3.4. lllymoBbIe XapakTepucTHKA HacocoB NP-cepun
Hacocer 510 cepun co3maroT HaMOOIBIIMK YPOBEHH mIymMa. B Tabmirie mokasaHel ypOBHH
3ByKa 11 Hacoca NP B3ATEIMI U3 MHCTPYKIIMH HA 9TOT HACOC.

MomHocTs YpoBeHb 3BYKOBOI'O JaBJ/IeHHS
ABHUraTeda, kBr | YN (rlB)”
1450 o6/ {2900 06/ MuH
<0.55 63 64
0.75 63 67
1.1 65 67
1.5 66 70
2.2 68 71
3 70 74
71 75
5.5 12 83
1.5 13 83
11 74 84
15 15 85
18.5 76 85
22 1] 85
30 80 93
37 80 93
45 80 93
55 ]2 05
75 83 95
90 85 95
110 86 95
132 86 95
160 86 96

[
' Bes 3aMIMTHOTO IIYMOIIOTJIOMIAIONIErO0 KOKYXa, U3MEPEHO HA paccTosHUU | M HaAn

paboTarommM HACOCOM B CBOOOJHOM TIPOCTPAHCTBE HAN 3BYKOOTPAKAFOMIEH
MOBEPXHOCTHIO.

3.5. CpaBHuTe/IbHBIC HIYMOBBIE XapakTepHCTHKH HacocoB Wilo

3anyck paxeTsl
150 nb

PeakTHBHBIN caMoOJ/IeT NPH B3JIeTe 120:
nb

boJieBbIe omyvineHHus

BricTynieHHe MO IPYIIIbI 100
nb
_| NP 125/315V (P, = 50 xBr, n = 1450
Cxopnslii noe3sn 80 | 00/vum)
nb [IOKYMEHT MNOANMWUCAH IL 100/170 — 30/2 (P>, = 30 kBT, n = 2900
3MEKTPOHHOW MOAMMCHIO
Ceptvchukar: 2C0000043F9ARBRIS2205F7RAS00060000043F DG’IM)
E-na,chuﬂpﬂﬂ&ﬁﬁﬂgﬂfﬁ]ﬂﬂﬂﬂﬂﬁﬂ-‘EFWﬁﬂﬂE 70 ,[[E IL 50/160 — 5.5/2 (Pﬁ = 5.5 I{BT, n = 2900
00/MHH)

[eiictentene: ¢ 19.08.2022 no 19.08.2023 Ipn 150/360 — 30/4 (P, = 30 xBt, n = 1450
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00/MMH)
Pasroeop 60 | Ipn 125/200 — 4/4 (P, = 4 kBt, n = 1450
nb 00/MMH)
IL 100/170 — 3/4 (P>, =3 xBr, n = 1450
50 nb 00/MMH)
IHlenor 40 nb | TOP — SD 80/10 (P> = 1.1 kBT, npmax = 2900
00/MHH)
TOP — S —50/7 (P> =0.37 kBt, njpax =2900
TuxkaHbe yacoBR Ha paccTosiHHe 1 M 30 a1b | 00O/nvuH)
TOP — E 100/1-10 (P> = 1.1 kBT, npax
=2900 00/MuH)
| RS 30/6 (P, = 0.037 kBr, nmax =2900
Camblil ¢/1a0bIH 3BYK, BOCIIPHHHAM. YXOM 10 | 00/vumn)
nb TOP — E 30/1-7(P2 = 0.09 kBTt, nmax =2900
00/MMH)
Hanawmmi oceHHUH JINCTOK 0nb

Takum 00pa3om, HACOCEI ¢ MOKPBEIM POTOPOM IPH CBOEU padOTe CO3MAI0T IMIYM CPABHUMBIH C
TUKAHBEM 9aCOB WM PA3TOBOPA HIEMOTOM.

JJABOPATOPHAS PABOTA Ne5
O0padoTka BO/BLL.

1.1 Llens pa®boTHl HAYyYUTHECS MUHUMH3UPOBATE BO3HUKHOBEHHE yTEUEK pabouel KHUIKOCTH U
MOBBICUTH OKCILTyTAIMOHHBIE KAY€CTBA HACOCOB

1.2 OcHOBHEIE TEOPETUIECKNE CBEACHU .

Oco0eHHOCTH KOHCTPYKIIHII HACOCOB

[Tpu pabore wnacoca BoO3HUKAIOT AHPPEKTH, AEUCTBHE KOTOPBIX HEOOXOTUMO
MUHHUMH3HUPOBATE, YTOOBI MOBBICUTE S(P(PEKTUBHOCTE M AKCILUTYATAIIMOHHBIE KAYE€CTBA HACO CA.
Jlna 5TOro TWpOM3BOAMTENHW UAYT HA 3HAYMTEIBHBIE YCIOKHEHHSA KOHCTPYKUMHM, M K4k
CIIEICTBUE, HA yOOPOKAHUE HACOCOB. JTO, IIPEIKAE BCETO, OTHOCUTCA K TAKUM 3(P(eKkTam Kak:

- yTeuka pabouen KuIKOCTH U3 001aCTEN BEICOKOTO JABICHUA,

- BO3HUKHOBEHUE PATAATLHOM U OCEBOM CHJI, HE YUET KOTOPBIX MOKET MPUBECTHU K
pa3pyueHno Hacoca u MPUBOaA.

PaccmoTpum, Kakve penieHrs BHOCATCA B KOHCTPYKIMIO HACOCA, YTOOBI YMEHBIIUTE
BIIMSAHUE STHX 3(P(PEKTOB.

1. ¥YTeuxkH padouel :XHAKOCTH H3 I0/IOCTH Hacoca
Ha puc. 1 mokazana cxema yTedek KUIKOCTH, KOTOPEIE UMEIOT MECTO B Tr000M Hacoce. HacTs

JKHIKOCTH C BBIXOHA pabouero komeca J/yy U Jyy HE

momanas B OTBOA, II0 pagvadbHBEIM 3a30paM  MEKOY
OepEOHUM U 3aHUM TUCKamu padodero koJeca momagaer

I
e T O W W .

Ha BXOJ HACOCA. J[pyras 4acTb )HUIKOCTH |/ y3 UEPE3 3a30]P

MEKIY KOPOYCOM M BaJIOM BBEITEKAET HApPyXky. Bce sTu
YTEUKNM MOTYT CHHMKATh K.II.J. Hacoca B cpemHem Ha 10 —

I

E’_ Hkﬁ*mﬂr}}}?%} 4'" AH 15% n yxyomare 5KCIIyaTaliuOHHBEIE KA4E€CTBA HACOCA B
i SMERTPOHHOM TTOANNCHIO 1e0M. BennuuHa yTeuek 3aBUCHT OT 3a30POB MEKIY

epTucpyKar: ~2C0000043E0ABEBIS2205E TBAS00060000043E
gpggl . CXEMA,.YFSUCK A KUAKOCTH 3  BPANAIONMMUCS TACKAMH W KOPITyCOM Hacoca. Hem oHu

HacoCd MCHBIIC, TCM MCHBIIC VTCUKH. HDHTDN[}’ AJI YMCHB IICH WA
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YTEUEK |/ y| U |/ yp HA TIEPEIHEM U 33HEM JHCKAX PadOYero Koieca yCTaHaABIMBAIOT MIEICBEIC

VIUIOTHEHHA B BHIE MATOTO 3a30pa _y MEXKIOYy OUCKOM M KopmycoM (ceuenue A). M3-3a
W3HOCA CTEHOK 3THX YIUIOTHEHWHW M, CIE€NOBATEIEHO, YBEIMYEHHA 3a30pa (0COOEHHO mpu
HAIMYUMUA B JKUOKOCTU AOpA3MBHBIX YACTUIl) 4ACTO B OTOM MECTE 3AKPENJIAIOT CMEHHEIE
VIJIOTHUTENBHBIE KOJIBIA. MeKCTyneHuarsie YIIOTHEHHUS TAKKE BBIMOIHAIOT B BUIAE MIEIEH,
00pa3z0BAHHBIX CMEHHBIMH YILIOTHUTEIEHBIMH KOJIBI[AMH.

Yreuka py» UMEET MECTO, €CITH B OUCKE pabodero kojieca MMEETCS OTBEPCTHE I

YMEHBIIEHUA OCEBOM CHIBI HA POTOPE HACOCa (OOBIYHO 3TO IEMAETCA Y BBICOKOHAMOPHBIX
HACOCOB).

JUts Toro d9roOBI IMOMHOCTBIO WCKITIOUUTH VTE€UKH J/y3 IO BTy HAPYKY

MPEAYCMATPUBAIOT YCTAHOBKY JIM0O CATBHUKOBBIX YIUIOTHEHHH, TMO0 CKOMB3AMIMX TOPLEBBIX
VILIOTHEHUH.

1.1. CalbHHKOBLIE¢ VILIOTHeHHS. CATBEHUKOBEIE YIJIOTHEHUS YCTAHABIMBAKOT B MECTax
BBEIXOJA Bajga W3 Kopmyca Hacoca (CMm. puc. 2). OCHOBHBIM 3JIEMEHTOM, OOECIIEUMBAOIIUM
FEPMETUYHOCTE MOJIOCTH BBICOKOTO nasnenus (IIBJ]) or Buemmen cpensl sBiserca HaOMBKA
CameH

| MKa

neAa 3 L,

5 1114 1/ i KOTOP

6 I S yIO

| 9 H3TOT
Vﬁ& 2 ABJIUB
T NN et
e | i
crerl

Manb

Puc. 2. CanpHuk HOTO

XJIOTI

qarod

YMAKHOTO WIH, MPH BEICOKOW TEMITEPATYPE NEPEKAYUBAEMON KUIKOCTH, aCOECTOBOTO MIHYpa
KBAApAaTHOTO ceueHudA. llepen ycTaHOBKOM €€ NPONUTHEIBAIOT CMA3KOM W3 rpadura u
TexHuueckoro xupa. [IHyp ykmagesiBaroT B KaMmepy CaldpHHMKAa B KOpmyce S5 Hacoca
OTOEIBHBIMM KOMBIIAMU. Ero Hemn3s HAMATHIBATH HA BAl OJHUM KYCKOM, TaK KaK IMPH 3TOM
HENb3A MNOJYYUTH PABHOMEPHOTO IO OKpyX)HOCTH mnomkarua HabuBku. [locne ykmamkm
HAOMBKA 3aKMMAETCA KPBIMKOM 2 CATBHUKA PABHOMEPHBIM 3ATATMBAHUEM Td€K MIIMWIEK 3.
[Tpu pabore nacoca mexnay BTWIKOM Bajla 6 U HaOMBKOW BO3HUKAIOT 3HAYUTEILHEIE CHUIIBL
TPEHUsA, W BBEIAECIIECTCA MHOTO TEIUId, KOTOPOE€ MOONKHO OTBOAUTCA KUIKOCTBIO,
MPOCAYUBAIOIIEHNCA Yepe3 CAnbHUK. [loamomy ymeuka HCuokocmu uepes CatbHUK COBEPULCHHO
HeoOxoouma. Hamsajcenue KpuluKu calbHUKa OONHCHO OblMb OMpecyiupoearHo mak, 4moobl
Yepe3 CAlbHUK Npocaqyueaiuch Kanau uyymb meniou cuokocmu. IIpm pabore nHacoca
MarepuaJ HAOUBKM WM3HANIWBACTCS, MEPECTACT IUIOTHO HPWIETATh K BATy, 4TO MPUBOIHUT K
CYINIECTBEHHBIM yTeukaM kuIkocTu. [losromy railku caapHUMKa HAOO0 MNEePUOTUUYECKH
NOATATHBATE W N00aBIATE HAOMBKY CanbHUKA. ECIM MOBTOPHOE HATATMBAHHUE, 4 3dTEM
noOasieHrne HAOUBKYU HE JAET YIIOTHEHWS WIM NMPUBOINUT K UPE3MEPHOMY HATPEBY CATbHUKA,

TO HAOMBKYWHEEOR ONIMCACMEHUTE. YEPE3 CATBHUK HA B KOEM CIIYUA€ HE AOJLKEH MPOXOIUTH
SNEKTPOHHOW NOANMUCHIO

CEpTHdJRQ’?f'H}E%DMB%Qé%E KTHOCCKI HE OTBOOUT TEIUIO, H HAOMBKA MOKET CTOpETE, T.€. CATIBHHUK
BnanendOJT/KEH: 004 FAEIHHOHAXOIITCA B padouel cpere.

Jlns Toro droOml TapaHTHUPOBAHO M30€kars padOTEI CATBHUKA HA CYXyl0 HWHOTIA
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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OPUMEHAIOT THAPABINYECKHUI 3aTBOP, KOTOPBIM COCTOUT M3 KOIbIA 4 IBYTABPOTO CEUCHMA,
MOMEMIEHHOT0 MEXKIY KOJIbIaMA HA0OMBKU. K 3TOMY KOJIBIy IO TPYOKE MOABOOUTCS JKUIKOCTE
ITOJ JABJIEHHUEM C BERIXOIa Hacoca. KUIKOCTE U3 KOJbIA 4 MeIJIeHHO, MO0 KAIUIAM, BBEITEKAeT
HAPY’Ky ¥ BHYTPb HACOCA, OTBOAA IMPU 3TOM Temno. Jlnd 3ammTel Bama OT M3HOCA HA HETO
WHOTI/IA HAIEBAIOT 3AIIUTHYIO BTYIKY 6.

Kak Bugum campHuK TpeOyer OOMBIMIMX 3aTpar HA MOPOBEACHUE TEXHUYECKOTO
0OCIyKUBAaHUA M MACTEPCTBA OOCHyx)UBaromiero mepconana. [lostomy B mocnenHee Bpems
MOYTH BCE ITPOU3BOIMTENM HACOCOB IEPEXOAAT HA CKOJB3ANIME TOPLEBBIE YIIOTHEHUA,
KOTOPEIE HE TPEOYIOT NPOBENEHUA TEXHUIECKOTO 00CIYy/KHBAHNA HA MPOTIKEHUN BCETO CPOKA
UX CITYKOBI.

1.2. Ckoasb3filliee TopHeBoe VILUIOTHeHHe. Ha puc. 3 gma mpumepa mokazaHO TOPIEBOE

VIJIOTHEHUE iA CMeCH Boga + mmmkonb (m0 40%) nma temmeparypsl HE BBINIE 70°C.
OCHOBHBIMH 3JIEMEHTAMH JIIOO0TO CKOJIB3AIIETO
TopueBoro ymwiotnenus (CTY) apmsrorcs:

1. Ckonp3smas mapa, cocroAmas u3 Koaena 6,
3aIPECCOBAHHOTO Yepe3 MPOCTABKY S5 B KPBIIIKE
VILIOTHEHUS, U BPANIAIOMIETO KOMBIA /. JTa mapa
MCKJTIOUAET PAINAIBHBIE YTEUKH MEKIY HUMM.

2. Manxersl 2, HCKITIOYAIONIEN YTEYKU B
OCEBOM HAMPABIEHUH MEKIY HEH U BAIOM,

3. llpyxunel 3, NDOMKUMAIOMIEH CKOJB3AMIYIO
Oapy M0 HANPABJIAIONIEH 4 U YIUPAIOMIEHCS B

Puc. 3. Cxonp3giiee TOPIEBOE VIUIOTHEHHE
A pr y kopmyc 1 Hacoca.

[Tornas repmMeTM4HOCTE  MOKET  OBITH
obecneyeHa uacaTbHBIM KACAHUEM BPAIIAOMIEro / ¥ 3anpeccoBaHHOTO 6 konen. Manenmee
HAPYLICHNE TPYIIMXCSA ITOBEPXHOCTEH (LlapammHa, 3adunaHue M T.0.) MOMKET IMPUBECTH K
PE3KOMY YBEIIMUCHUIO YTEUYCK JKHUIKOCTH YE€pe3 YILUIOTHCHHE.

CKOMB3AMIME VIJIOTHEHUA A APYTUX KUAKOCTENM M YCIOBUM PAOOTHEI MMEIOT TE IKE
3JIEMEHTHI, HO KOHCTPYKTUBHO MOTYT OBITH U3TOTOBIEHEI HHAUE.

Heobxooumblm  yciosuem  pabombl  3MO20  VHIOMHEHUs  AGIAECMCA  HAIUYUE
cMayugarowjeu NJIeHKU MeHCOy CKOIb3AWeU napou, m.e. OHO OOINCHO 6ce20d HAXOOUMCA 6
paboueu cpede.

Bei0op xoncrpykiuu CTY u marepuana tpymiencs mapel (koien 6 m /) 3aBUCUT OT
ArPECCUBHOCTH, TEMMOEPATYPhl, MOABICHUA MepeKkaunBaeMon xuakoctu. [Jloa wmamno
aArpeCCHUBHBIX JKUIKOCTEH (BOIA, BOOHBIE PACTBOPEI, MATOBA3KNE HE(MTEMPOAYKTEI) KOIBIO 6
O0OBIUHO M3rOTABIMBAIOT U3 rpaduTa, MPOMUTAHHOTO CMOJION, WJIA APYTUM HAMOJTHUTENEM, a
KOJBIIO 7 — U3 XPOMUCTEIX CTANIEH. | pymme MOBEPXHOCTH 3TUX Kouer, oOpadareiBaroT mo 10 —
My KJIACCy UMUCTOTEL. TOPIEBBIE YNIOTHEHUA OOlee MOMTOBEYHEI, YEM CAIBHUKOBEIE, U HE
TpeOyIOT 00CTY:KUBAHUS (TTOOTAKKH ).

CpenHuil CpOK CITy’KOBI CKOJIB3AIIETO TOPHEBOTO YIUIOTHEHWUA COCTABISET IO OBYX —
TpPEX JET MPH HOPMAIBHEIX YCAOBUAX OSKCIUTYATAIlUH. 3arpA3HEHUs, NPUCYTCTBYIOMIME B
MEPEKAUYNBAC-MON JKUIKOCTH, MOTYT 3HAYUTEIBHO YMEHBIIUTH CPOK CIYkKOBI TOPIIEBOTO
YIJIOTHEHHUA.

2. Ocen%ﬁwmgg%m%ﬂamca
Coprvduiar: EC“%&?%@E%E%%%WG%EpWGpE BO3HUKAIOT PagdaibHas U ocepas Cuiel. [To mx

Bnaneneu: Uleb TeriHa AnexkcaHgpoBHa

BEJIMYMHE BBIOMPAIOTCA HOAMIMITHUKA, KOTOPBIE MOTYT BOCIPHHATE Takue ycummsa. B

MOIIHEIX HACOCAX MDI}’] BO3HHEKATE OCECBEIC CHIIBI GDJTE:LHPE{ BCIMYHH, 4TO TpE‘ﬁ}’E‘T
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MPUMEHATh KOHCTPYKTUBHBEIE PENICHW:A, HAMPABICHHBIE HA MX yMEHbIIEHHE. Paccmorpum
MPUYNHEI BO3HUKHOBEHUS OCEBOM CHIIBI HA POTOPE padOoTaromero Hacoca.

OceBas cuna. A (puc. 4) BO3HHUKAET IIABHBIM 00pa30M H3-3a PA3HOCTU CHJI JABIICHUA,
OEHUCTBYIONIMX CIPaBa M CJIEBA HA
pabouee KOIEeCo, U HAIIPABJICHA B
i cropony Bxoma. JlaBmenue p,; Ha
BEIXOAE W3 pabouero komeca
OOJbIIE NABJIECHUA p; HA BXOIE B
nero. B obmactm or R> mo R,
NABJICHWs CHpaBa U CIE€BA PABHEL
? 1 ypaBHOBEMMBAaroTCAa. B obmactu

or R, mo R, HmaBieHUA CJEBa,
- - - F——— paBHOE MABIEHHIO y BXOJd B
HACOC, 3HAYUTEIHHO MEHBIIIE, YEM
crpasa. IT0 BEIET K
BO3HHKHOBEHHIO OCEBOH CHIBI A,
paBHOU 00BEMY SIIOPEI PA3HOCTH
OABJIEHUN HA IPABYI0O U JIEBYIO

PP

HAPY/KHBIE MOBEPXHOCTH
pabouero KOJIECA.
[TpubmizurensHO OCEBOE yCHUIHE
Puc. 4. Ocesas cuna HA  pPOTOpE  HACOCA  MOIKHO

ONPENEINTH MO YPABHEHHUIO
A=J®R -R/)H g,
rae H —nanop Hacoca.

I[JIH MHOTOCTYIICHYATEIX HACOCOB 0CCBAA CHJId MOMKCT JOCTHUTATh 3HAYHUTCIIBHBIX 3HAYCHUH U
MOJKET OBITH Hleﬂﬂ-IGﬁ BBIXOOd U3 CTPOA MOAIIHMITHUKOB.

Il ymMeHbmEHusA 0CEBOM CUIIBI B KOHCTPYKIINUAX HACOCA MIPEAYCMATPUBAIOT:

—yCTaHOBKY YIUIOTHEHUA HA BEAYIIEM IUCKE padouero koaeca (CMm. puc. 6),

—pa3rpy304HLIE OTBEPCTUSA Y CTYHHUIEL (CM. puc.l),

—yYCTAHOBKY THAPABINYECKON IATHI (IJI1 MHOTOCTYIEHYATHIX HACOCOB OOJBIION

MOTITHOCTH ).

bnaromapsa STUM MEpPONPUATUAM YOAETCA IMOUYTH ITOJHOCTBIO BEIPOBHATH HABJICHUA C 00€HX
CTOPOH padO4Yero KoJieca, YMEHBIIMTH OCEBYIO CHIIY, JEHUCTBYIONIYIO HA4 POTOP HAcoca.
Ocrarounoe  yCuiMe  BOCIHPHHHUMAETCA  PagUAIBHO-YIIOPHBIM  WIH  PaJgvaIbHEIM
MO ITHAKOM.

3. KoHCTpYKIHH HACOCOB

[To xonCcTpyKIMM BCe HACOCH Wilo MOKHO pa3menurs HA IBA OCHOBHBIX KJIACCA: HACOCHI C
MOKPEIM POTOPOM M HACOCEI C CYXUM POTOPOM.

3.1. Hacocsl ¢ MOKpPBIM PpOTOPOM MPEOCTABIAIOT COOOM HACOCH, B KOTOPBIX BCE
BPAMIAOIIMECS YaCTH HACOCA M HJIEKTPOABHUTATEINA OMBIBAIOTCA IMTEPEKAYNMBAEMON KU IKOCTHIO
(cM. puc.5). B stom ciyuae He TpeOyrOTCA YIUIOTHUTENBHBIE SJIE€MEHTHI, CATBHUKH WU
TOpLEBEIE yIIOTHEHUA. [lepekaunBaemas cpema CAyKWUT C OOHOM CTOPOHEI, CMA3KOW A
IO ITHEKRPVPOTOPRAMEBHHACO CaX ¢ MOKPBIM POTOPOM 3TO ITOJIIMITHAKHA CKOJIBKEHHUA), & C

L F L L L
CEpTH$HﬂME1)TED§G{QGGG43 ELE'-.BBBQEEEDEET@%%SE%E%JSEPE'HDH AL BH}ITPEH}IEH MOMOCTH pDTDpﬂ. HDHDCTB‘ B

BrnanendtO TO DRI I IEPEY A PNVE L KO0 CTh, OT 00OMOTKH

OBUTATENA OTACIICHA Pa3geIUTEIbHEIM CTAKAHOM (TommuHa cTeHku KoToporo 0.1 mo 0.3 mm),
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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KOTOPBIM  BBIIIOTHEH M3 HEMATHUTHOM  BBICOKOJIETMPOBAHHOM  CTalW.  YIJIOTHEHUE
pa3nenuTENLHOTO CTAKAHA MPOU3BOAUTCA C MMOMOIIBIO KOIBIEBOTO YIIJIOTHEHUS.

B maHHOM KOHCTPYKIMU YACTh KUAKOCTH W3 ITOJOCTH BBICOKOTO JABJIEHHUS (C BBIXOOA
pabouero komeca) udepe3 CHUCTEMY OTBEPCTHM W KAHAJIOB HANMPABIMETCA HA MEPETHUMN
OONUIMIHUK (CM. pUC. 5), CMauuMBasg W OXJAkKAad €ro, a 3areM 4Yepe3 3a30p MEKAY
pazienuTeNsHBIM CTAKAHOM M POTOPOM IMOMANAET U OMBIBACT 3aJHUN HOANIMITHUK W 4EPe3
OTBEpPCTHUE B BATY BO3BPANIAETCA HA BXOJ HACOCA.
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[TpenmymiecTBa HACO COB MOKPOTO POTOPA:

1. ITomnocTeio UCKTIOYEHA YTEUKA KUAKOCTH BO BHENTHEE MPOCTPAHCTBO;
OTcyTCTBHE MOOBIX YIIOTHEHUH, YTO HE TPEOYET TEXHUYECKOTO 00CTYKUBAHUS;
3. Hacocsl, BEITOMTHEHHBIE MO TAKOW TEXHOJIOTHHA MAJOUIYMHBIE, T.K. UCHOIB3YIOTCA

NOJIIUIHUKN CKOJIBKEHUA, TEHEPUPYIONIME MEHBIIUN MIYM, YEM IOAUIUITHUKH
KQUEHUS U K TOMY K€ OMBIBAIOTCA KUIKOCTBIO, KOTOpAs SABJIAIOMICHCA XOPOIINM
aemMrir(pepom 10 ObIX 3BYKOB M BUOpATTHIA.

JTO BCE BIMAET HA IUIABHOCTH X0Ja, HA CPOK CIIy»KOBI HACOCA U HA SKCILTyaTallMOHHBIE

XAPAKTEPUCTUKHN HACOCOB.

K.1m.1. HACOCOB MOKPOT0O POTOpa OTHOCHUTEILHO HE BEICOKWH, T.K. 3HAYWUTEIbHAA 4aCTh
SHEPTUU TPATUTCA HA NPOKAUMBAHNE JKUIKOCTH Y€pe3 MOAMINITHUKN KaueHus. [losTomy Takon
TUI KOHCTPYKIIMW HACOCA MPUMEHSAOT [IJIA MAJIOMOIIHEIX HACOCOB (HE Oonee 3 kBT).

OceBas cuna B HACOCAX MOKPOTO pOTOpa, OpH HOPABWIBHOM BBEIOOpE €ro paboueit

=
rouky, HgGRRIs, RoMMer Oe3 Hapymenus 1enoCTHOCTH BOCIPHHIMATECS TTOAMIMITHUKAMH

Ceprvd@KO JIRCHEHMAE9ABSB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

B mnacocax Wilo mumpokO TIpUMEHAIOTCA CHAEAYIONINE MNONUINIMTHUKOBBIE AP
CKOJIbKCHYS, KEPAMMYCCKMNA Bajl — KEPAMHYCCKAs BTYIKA MOANIMITHMKA, CTAIBHOW Bal —

NelcTRUTENEH: C
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yIJIEPOOHAS BTYJIKA MOAIIMITHUKA.

[ToqmmumuukoBas mapa: kKepaMHU4eCKU BaJl — KEPAMUUECKAS BTYIKA. | akoe coueTaHme
MarepuanoB Omaromaps 4pe3BBIYAHHO TBEPIOMY, HO XPYOKOMY MATEPHATY — KEPAMHUKE MpU
ONTUMAJIBHOM CMAa3Ke, O0ECMEeYyMBAET OYEHbh MAJEHBKWUH WM3HOC ITOAUIIMIHUKOBOM ITAPHI.
OnHako mpyu HETOCTATOYHOW CMA3KE, M3-3a CKOIUICHWUS BO34yXa WIM 00pa30BaHUA Mmapa npu
MEePErpere, yike 4epe3 KOPOTKUH MPOMEKYTOK BPEMEHH CYMIECTBYET OMACHOCTh OJIOKUPOBKHU
Banma. Croma ciaegyer no0OaBUTH MTOBOABHO BBICOKYIO UYBCTBUTEIBHOCTH AAHHOW MHAPEl K
MEXaHWYECKMM HArpy3KaM, BO3HMKAIONIMM, HAaOmpuMmep, MpU yaapax BO  BpeMs
TPAHCIIOPTUPOBKH WIIH MPH MOMBITKE AE0IOKUPOBATE BT OTBEPTKOH U T.1.

[TopnmmnuukoBas mapa: CTalbHOU BAaJ — YINIEPOAHAA BTYJIKA B IPOTHBOIIOIOKHOCTH
BBEILLIEPACCMOTPEHHOH MOIIINUITHUKOBOM MAapel 00/1a1aeT BBEICOKOM YCTOMYMBOCTBIO K padore
Ha CyxOM xoxy. OHa MMEET BBICOKYIO YCTOMYHUBOCTE 3aKAJIEHHOTO BAId K yaapaM.

Ha ocnoBanuu mHOroOmerHew padOTHI MIJLIMOHOB HACOCOB C MOKPBIM POTOPOM OBIIH
MOJIYIE€HBI CTATUCTHUECKUE JAHHBIE OT TOM, YTO HPH HOPMAIBHEIX YCJIOBUAX HKCIUTyaTAIlUH
IPOAOJKUTENBRHOCTE CIIy OBl HacocoB cocrasiaer ot 40000 go 70000 gacoB mm 8§ — 12
rogam Skcrmyarauuu. Mmerorcs manHeie, uto0 OOMBMIOE KOJIMYECTBO HACOCOB C MOKPBIM
poropom orpaboTtanu Oomee 15 ner He nomaAces u, He TPeOys TEXHUUECKOTO 00CTY/KBAHMS.

3.2. Hacocsl ¢ CYXHM pOTOpOM
Ha puc. 6 mokasan Hacoc ¢ cyxum poropom (pupmer Salmson. Paccmorpum Ha 5TOM

IPUMEPE, KAK PEMAETCS mpodIemMa yTedek, 0CEBOH CHIIBI B HACOCAX CYXO0ro pOoTOpa.

Ins repmerngHocTH paboueil MONIOCTH HAcoca, 4TOOBI MCKIFOUUTH YTEUKU [ 3,

HCIIONB3YIOT CKOIB3fAmiee TopieBoe ymnotHeHue (4220 u 4240). B ganHOM KOHCTPYKIIMH
KPYTAIIMN MOMEHT OT JBUTATEIIA MEpPenaeTcs padbouemMy Koecy uepes Mmy(ry.

VTeuku KUAKOCTH |/ yi U/ y2 MUHUMHM3HPYIOTCS YCTAHOBKOM HA MEPETHEM U 3aJHEM

OUCKAX JAOUPUHTHBEIX YIJIOTHEHHMW B BUAE IMIMHAPHUYECKUX OYpTOB € MHUHHUMAIBEHBIMU
3a30paMM MEXIY HUMH U KOpPITycOM Hacoca. Ilpuuem nns ypaBHOBEMMBAHUA OCEBOM CHJIIBI
5T OypTBEI BBITOJIHEHEI HA OOHOM paguyce. Kpome TOro, B BEAyNIEM OUCKE BBIITOJIHEHO
OTBEPCTHE, KOTOPOE TAKIKE YMEHBIIAET OCEBYIO CHIIY, BO3HHKAIONIYIO ITPH paboTe Hacoca.

Hacocer cyxoro poropa OpuMEHSIOTCS O CO3aaHUS OOMBIINX MOMIHOCTEH (Oosee 3
kBT1). OHM UMEIOT BRICOKHMH K.II.J., HO YCTYIIAIOT HACOCAaM MOKPOTO pOTOpa MO MIYMOBBEIM U
SKCILUTYATAllMOHHBIM ITOKA3aTEIIIM.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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99Z23E  99:lE 9530 8010
; !

Puc.

1 II,'I II,' )y' ! H'“‘Hx \\ \ 6
Hacoe ||| | L S
CYXHUM 111 9627 2280 1222 S9514 | H G9234, 9910 9920
pPOTOPOM

1111 — kopmyc Hacoca, 1222 — koxyx, 2110 — Ban Hacoca, 2250 — 3akpeiToe padbouee koneco,
3180 — nmacocunas omopa, 4220 — Bpamiaromiascsa 4acTe TOPUEBOro yruioTHeHusA, 4240 — ue
BPANIAOMIAACA 4aCTh TOPLUEBOrO yIuioTHEHMA, 4590 — ymiorHuTensHaa npoknaaka, 6700 —
mmoHka, 8010 — morop, 9621 — npenaxnas 3armymka, 9910 — suat mydtei, 9920 — 3arsxHas
raiika, 9923A u 9923B — raiika, 9929 — raiika pabouero koneca, 9935 — ymop mydtei, 9940 —
npyuHHag mainoa, 9951A n 9951B — mnuneka.

Biinsgnue rernio - (l)HSH‘IEERHK napaMmMeTpoB XxHAKOCTH HA BbICOTY BCACLIBAHHA H
MHHHMAJ/IbHOE TOIIYCTHMOE daB/IcHHE, KOTOpPOE TO0IXKHO ObLITHL Ha BXO/Ie B HAacCocC,

4TOOLI OH padoTaj 0e3 KAaBHTALHHA

Jlna OeckaBuTanmoHHOM padOTEI HAcoca HEOOXOOIMMO BBINTOJHEHHE YCIOBHUU JIEKIUA 4,
CTp. 3
NPSHA [0 NPSH + (0.6 —0.9) m
H ., 1 Hge —(0.5+ 0.6) M.
Jlnga nopkmoueHuilt HAcoca K CeTH, NOKa3aHHelx HA puc. 4, Bemmunnel NPSHA
ONPEenensrOTCA:
A)HML&HF%%E%; —5 Hrye = pa - —f Rnom &;‘)_"F—g
— -~ Pn — — 8 Myom E'L‘) 8
o NSRS T T o " hin) 1
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B 001meM BHIE dTH YPABHEHHS MOMHO IePEIHCATh KAK

NPSHA = (pgxoon —pu) /-8 (3)
TIE Pevoon = P1 — —8& Hrpe — — 8 Nyom ge) — BOIMYCKAEMOE NABIECHUE, KOTOPOE NOJLKHO OBITH HA

BXO/IE B HACOC, YTOOBI OH padoTan Oe3 kKaBUTAIHH.
13 ypaBuenus (5) momyuaem, 4To
Pexoon= —g 1 NPSHA + p,,. (6)

1. Bauanue memnepamypol nepekadieaeMoul HcuoKocmu

[Tpu yBemuueHnun temMmeparypsl KUAKOCTH YBEIMYMBAETCS AABJICHUE HACBIIIEHHOTO
napa p, U YMEHBIIAETCSA IUIOTHOCTh MEPEKAYMBAEMOM KUIAKOCTH, CM. rpapuku U TAOMMIIBI
M3MEHEHHNE 3TUX TAPAMETPOB IJISI BOOEI U €€ CMECEH.

IIpumep 1. Onpenenurs BEICOTY BCACEIBAHUA M MUHHUMAIBHOE TOMYCKAEMOE TABICHUE
Ha Bxome B Hacoc Wilo-IL 50/170 nmepexkaumBaromiero ropsadayro BOAY (TeMmeparypa 80°C) c
pacxo-mom 50 M /ac. CpaBHUTE TOJYYEHHBIE 3HAYEHUS AJIA HATHETAHUA HACOCOM XOIOTHOU
BOJBI.

M3 karanora na sror Hacoc mo kpuBou NPSH = f(Q) nna pacxoma Q = 50 M /gac
HaxoguMm, gro NPSH = 5 m. U3 rpaduxoB mnda 4ucTod BOABI OMPEAEIAEM, UTO MPH STOM
TEMIIEPAType MIOTHOCTh BOAEI paBHa 972 KD’ME, OABJIEHUE HACBILIEHHOTO mapa p, = 0.473 atm

=0.4730 9.81010" ITa.
Jls MuHMManeHOro gomyctuMoro nasiaeHua Ha Bxone: NPSHA = NPSH + 0.6.

Torma mo popmyne (6) TpoOBOAUM HE CIOKHBIN PACUET
Dexoon= —g — (NPSH + 0.6) + p, = 97211 9.81LI(5 + 0.6) + 0.473L 9.81U10" =
=1.0170 9.81010% Ma =1.017 arm.
J11 X010 HOM BOIEI
Pevoon= _g — (NPSH +0.6) + p,= 1000 0 9.81 Z(5 + 0.6} + 0.012~ 9.81 10" =0.57 arm.
T.e. yBemiueHwe TeMmeparypsl IEPEKAYUBAEMON KUAKOCTH MPUBOAUT K YBETUYEHUIO
OOMYCKAEMOr0 AABJIEHUA MO CPABHEHUIO C X0moaHou Bogou Ha: 1.017 —0.57 =0.45 atm.
JTO 3HAUWUT, 4TO IS BapuaHta nopxiaoueHus A) um B) HeoOxommmo wiand yBEIMYMBATEH
OABJICHUE p; HA OTy BEIMYMHY WIM HOOHATH NMOAaromuud pesepsyap Ha 4.5 merpa. [dua
Bapuanra C) HATO YMEHBIIATE PACHOIOKEHUE HACOCA OTHOCHUTEILHO YPOBHA BOAEI HA 4.5 M.
Onpenemim, Kak M3MEHAETCS TEOMETPUYECKAs BBICOTA PACIONOKEHUS IPH
HATHETAHUH FOPAYEH BOOBI IJISI TOTO 7K€ HACOCA, padOTAIONIEr0 HA TOM K€ PEKUME.
Cormacno (popmysie (3) BBICOTA BCACEIBAHWA PABHA
Hee = (p1— —gNPSH —p,, — _ g hwomeps b/ L &
[TycTh HACOC OTKAYMBAET BOAY M3 OTKPHITOTO PE3EPBYAPA, TOTIA P; = Pumy = 9.81 - 10° Ma u
MOTEPU BO BCACKIBAIONMIEM TPYOOIIpoBOAE paBHel 0.5 M.
Torma nns xonomHOM BOABI BEICOTA BCACKIBAHUA PABHA
Hee von = (p1 — —_gNPSH — p,, — _ g Npomeps o)/ Lg = (9.81_ 10" — 10001 9.81_ 5-0.012 _
9.81-10% -- 1000 Z 9.81Z 0.5)/ 1000 9.81 =4.38
A MakcumanpHasg ~OONMYyCTUMAas TEOMETPUYECKas BBICOTA  PACHONOKEHMS  HACOCA,
MEPEKAUYUBAIOTIETO XOIOIHYIO BOIY paBHA
Hr gexon < Hge —(0.5+0.6) =438 —0.5=3.88 m.
T.e. Hacoc momxeH HAXOOUTHCA HE BEIIIE 3.88 METPOB HAJl YPOBHEM BOOEI B PE3EpPBYyapE.
Jl71s1 TopsAdeit BOABI BEICOTA BCACEIBAHUS PABHA
Hye 2op = (p1 — _g NPSH — p, — — g hyomeps oo/ 1g = (9.81 010% - 972Z 9.81C 5 - 0.4730
9.81_10% -
-972_-98100.5)/972_ 981 =-0.078 m.

A MAKCHMAJIEHAA &g} [IYCTHMAA FCOMCTPHYCCKAA BEICOTA PaCITOIOKCHU A HACO0C4d,
JOKYMEHT MNMOAN1MCcAH

MEPEKAY ARSFOINIET0 MOPSMOEO BOAY TOTIa OyieT paBHa
S e o Hee — O F OO TEYZOS5 = — 0.58 m.

Bnagenew:" ° ffébayxosa fareara Anexc HAPOBHA o " 0
’il‘.E. I[IpH IIepeRaAYHBAHHH TOpHYEH BOIAbI C TeMIIEpaTypoH 80°C Hacoc HaJld0 OINVCTHTb

HHIKe VPOBRHY BOIbLI B noaalnieM pesepBevape Ha 0.58 M.
gga_zuzz nme_%_ AAK0IIEM pe3epByap
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2. Hacnemanue cmecu: 6ooa + 2nukons
[Tpn moGaBnennM IIIMKOJIA B BOAY YBEIWUMBAETCS IUIOTHOCTH CMECH M YMEHBIIAETCA
NaBJICHUE HACBHIMICHHEIX IMAPOB IO CPABHEHUIO C YHUCTOW BOJOM AJIA COOTBETCTBYIOIIMX
TEMIIEPATYP KHUIKOCTH.
IIpumep 2. B xkauecrBe mpumepa paccMOTpuM padOTy TOrO K€ HAcoca, HO
[ePeKAIHBAIOIIEr0 cMech: Boxa 60% -+ rimkoms 40% mpu Temmeparype 80°C.
M3 Tabmunel u rpa@ukoB WA TAHHOW CMECH OMPENENsSeM €€ MIOTHOCTh, KOTOpas MPU STOH
Temmeparype paaa 1033 kr/ M® U JABJICHHE HACHIICHHOTO napa, koropoe paBHo (.36 arm.
Torma mo popmyne (6) mpoBOAUM HE CIIOKHBIN PACUET
Pecoon= _& — (NPSH+0.6) +p,= 1033~ 9.81 _(5+ 0.6} + 0.36_ 9.81010" =
=0.9380 9.81010" ITa = 0.938 arm.
BricoTa BcacelBaHMsS MNPU HATHETAHUM TOPAYEHM CMECH A TOTO JKE€ HAacoca,
paboTaromIETro HA TOM K€ PEKUME, MOKHO HANTH 110 (popmyre (3)
Hye = (Pamu — —_8NPSH — p, — Z g hyomeps, o)’ g = (9.81210% — 10332 9.81Z 5 - 0.36C
9.81-10% -
- 1033 9810 0.5)/ 10330 9.81 = 0.7 M.
A MakcuMapHaA ~ OONYCTUMAs  T'E€OMETPUYECKas
MEPEKAYMBAIOIIETO TOPAIYIO CMECH PaBHA
Hrgo< Hee —0.5=0.7-05=0.2m.
T.e. npu nepexkayHBAHHH TIopsA4Yeill CcMecH C TeMIepaTypoi 80°C macoc gomkeH
HAXOAUThCS He Bollie 0.2 M HA/I YpOBHEM BO/IbI B MO/JAI0IIEM pe3epByape.
3. BiusiHde YCTAHOBKH HACO0CAa HA 0TMETKe, OTVIHYHOH OT HY/IEBOH 0TMeTKH
Ha/l YPOBHEM MOpH
Kak u3BECTHO, NPU YBEIMYEHWH BEICOTHEI HAJ YPOBHEM MOP:, arMOC(EpHOE NaBIECHUE
yMeHbIaerca. Ha 5To crmenyer nenmares mONpaBKy B CTOPOHY YBEIWYEHUA TOMYCKAEMOTO
INAaBIEHUA HA BXONE B HACOC Py, 5., WIM YMEHBIIEHHUA BEICOTHI PACIOIOKEHNA HAacoca H -, Ha
3Ty K€ BEJIMIUHY, T.€
Peaxoon H 0= Pexoon H=0 T :g :HEL‘
Hrgem 0= Hge =0 - —Hec.
B Tabmire moka3aHsl 3HAYEHNA MOOPABOK BXOTHOTO JABIECHUWA M BBICOTHI BCACHIBAHMUA _ [,
IUI PA3HBIX BBICOT HAJZl YPOBHEM MODA.

BBEICOTA  PAdCIIOJIOKCHHA  HACOCA,

Beicora ycramoBkum Hacoca | 300 [ 50 | 700 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500
HAJl YPOBHEM MOPs, M 0
[Torpaska _ Hy., M 03 [06 08 |1.2 1.7 |22 |27 |32 |3.6

IIpumep 3. OnpenenuTe MUHUMAJIBHOE AOMYCKAEMOE IABIEHUE HA BXOAE B HACOC
Wilo-1L 50/170 mepexkaunBaroniero ropsaayio BOIy (Temmeparypa 80°C) ¢ pacxomom 50 M /uac
1 yCTaHOBIEHHOTO Ha BeicoTe 1000 M HAD ypoOBHEM MODA.

M3 npumepa 1 momyctumoe maBaeHWE I HACOCA YCTAHOBIEHHOTO HA HYIEBOM OTMETKE
pPaBHO
DPex oon = 1.017_ 9.8] ] 10* ITa = 1.017 arm. Torma MPU YCTAHOBKH 3TOT0 HACOCA HA BBICOTE

1000 M maBreHue HA BXOOE TOIKHO OBITE PABHO
Dex oon = Pexoon H=0 + —8 —Hye = 1.0171 9.81_10" + 97201 9.81 _1.2 = 1.134L) 9.81 _10* =
1.134 arm

A reOMeTpHiUeCKasi BblCOTa PpacCoI0OKeHHA OTHOCHTE/ILHO NMOJAIIET0 pe3epBYapa
HFEUEHP:HFEEH={]_:H€UH|{] =_0+58_1*2=_1-78 M..
T.e. ypOBeHBb KHAKOCTH B pe3epByape M0/I:KeH HAXOAHTHLCH Bblllle, yeM Hacoc Ha 1.78 M,

yT00BLI HACOC padoTaJ 063 KABHTAIIHH.
TOKYMEHT NOAMMCAH

3NEKTPOHHOW NOANWCHLIO

Ceptudmkar: EEﬂﬂﬂﬂﬂdSEEABBEBEEEDSETBASGG*]‘?P%I‘WATOPHAH PAEOTA Ngﬁ

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Llens paOOTHL:
—IIpakTnueckoe n3yueHne OCHOBHBIX XAPAKTEPUCTHK CTPYH.

—W3yuenue u oTpaboTKa METOOUKH W3MEPEHHMA CKOPOCTEH BO3AyXad HMPU MOMONIM TPyOOK
[Turo n mukpomanomerpa MMH - 2500.

[Tpubopsr u 000pynoBaHKE:

—JIaboparopnas ycranoBka.

—Tpy0Oka ITuto u mukpomanomerp MMH — 2500.

—KoopauHnataoe yCcTpoucCTBO.

[TocTanoBka 3amaun

B BEHTMIAIIMOHHON TEXHUKE YACTO IMPUXOIUTCS BCTPEYATHCA CO CTPYAMM, KaK IMPABWIO, STH

crpyu TypOynenTHeie. CTpysa, HEOrpaHM4YeHasA TBEPABIMU CTEHKAMH U PACHPOCTPAHAIOIIAACS

CBOOOOHO B IIPOCTPAHCTBE, 3AIMOIHEHOM TOW K€ CPEIOM, HA3BIBACTCA CBOOOTHOU

3aTOILUIEHHOM CcTpy€u. Ecimm temmeparypa CTpyHu paBHa TEMIIEPAType BO3AyXa B IMTOMENICHUH,

OHA HA3BIBAETCSA U30TEPMUUECKOI.

Mexanusm o00pazoBaHua W pacnpoCTpaHEHUsA TYPOYJIEHTHOM HOPUTOYHOU CTPyH
XapaKTEPU3YETCA CIETYIOIUMH YEPTAMH:

- crpya TypOyJIe€HTHA, HO3TOMY TEUCHHE €€ COMPOBOKIOACTCSI OOpa30BAHHEM BHXPEH,
MEPEMENIAONINX JACTUIEI CTPYH KAK B MPOJOABHOM, TAK U B IOMEPEUHOM HAMMPABICHHUIX.

- BUXPEBBIE MACCHI IPU CBOEM MOINMEPEYHOM IMMEPEMENICHUH IMONANAr0T 3a MPENENIsl CTPYH,
MEPEHOCAT B CONMPUKACAIONIMECS CO CTPYEN CIOM HEMOABUKHOTO BO3/IyXa CBOM HMITYIBC
OBWKEHUA M YBJIEKAIOT OTH Ciaou. Ha MecTO BRIOPOMIEHHBIX W3 CTPYH YACTHUI] MPOHHUKAOT
JACTUIIEI OKPYKAKIIET0 BO31yXd, MNOATOPMAKHBAIOT TPAHUYHEBEIE (Tepe()epuiiHBIE) CIO0U
mOTOKA. laKk yCTaHaBmMBaeTcsa OOMEH MAacCaMHd U MMITYILCOM JBIKEHUA MEKIY CTPYEH U
HEIMMOABMKHBEIM BO3IYXOM, B PE3YyIbTATE YEro Macca, MHUPHUHA CTPYH PACTYT B HAMPABICHUH
TEUEHUA 3a CUET BOBICYEHU S B JBMKEHUE HEMOIBUKHOTO BO3IyXa.

[TonTOpMOMKEHNE YACTUIEI AKTUBHOIO ITOTOKA BMECTE C YBICYEHHBIMHM YaCTHILAMHU
OKPYKAIOMIETO BO3ayXa 00pa3yroT MOTrPAaHUUHEIN TYPOYIEHTHEIM CI0H, TOAMIMHA KOTOPOTO B
HAIPABJICHUM TE€YEHHUA BO3pacTaeT. Ecau B BEIXOTHOM CEUEHNH MPUTOUHOTO MAaTPyOKa MMEET
MECTO PABHOMEPHOE PACHPENEIEHNE CKOPOCTEH, TO B HAYAJE CTPYH TONMIMHA ITOrPAHUIHOTO
CJIOSL paBHA HYJIIO.

B sroMm cinydae rpaHuikl DOTPaHUYHOTO CHO0SA IPEACTABIAIOT COOOM paCXOIAmMINeEcs
MOBEPXHOCTH, KOTOPBIE MEPECEKAIOTCA Y KPOMKH HNATPYOKA.

C BHEMIHEW CTOPOHBI MOTPAHUYHEIM CIOM CTPYH CONPHUKACAETCA C HEMOABUKHBIM
BO3OYXOM, NMPUYEM IO BHEIIHEH TPAHUIIEH IMMOHUMAIOT MOBEPXHOCTh, BO BCEX TOUKAX
KOTOPOU MPOAOIbHAA (OCEBAsA) COCTABIAIONIAA CKOPOCTH PaBHA HYJIIO (MPAKTUYECKHA OKOJIO 4
% ot ckopoctu Ha ocu crpyHu). [lonepeunas cocraBAOMAA CKOPOCTH HE MOMKET PABHATHLCH
HYJIFO, TAK KaK 34 CU4C€T HEE MPOUCXOAUT BO3PACTaHUE MACCEL CTPYH.

C BHEmIHEN CTOPOHBI MOTPAHWUYHBIN CIOH TPAHUYMT C SIpOM CTpyH. Anpo — obnacrts
CTpyH, TI€ CKOPOCTh ITOCTOAHHASA W paBHA CKOpocTu ucreueHua. [lo mepe ymanenus or
BBIXOTHOTO CEYEHMA C YTOMIIEHUEM MOTPAHUYHOTO CIIOA MTPOUCXOIUT CYKEHHUE ApPa.

Y4acToK CTPyH, XapakTEPU3YIOIMICA HEU3MEHHOCTEIO CKOPOCTH MO OCH, HA3BIBAETCS
HavaabpHBEIM. [lamee, CKOPOCTh MO OCH MOTOKA YMEHBIIAETCS, MOTPAHUYHBIA CIIOW 3aMOTHAET
YK€ BCE MONEPEYHBIE CEYEHUS CTPYHU BILUIOTH 10 OCH.

Y4acTok, I KOTOPOr0 53TO XapakTEPHO, HA3BIBAETCA OCHOBHBEIM. (COMIACHO
COBPEMEHHOHU TEOPUH TYPOYJIEHTHOCTH CTPYH, MEXKAY HAYAIbHBIM U OCHOBHBIM y4aCTKAMH
pacmoOKEH MEPEXOOHBIM, HO IOCKOJBKY €ro IPOTEXKEHHOCTh HE3HAUUTEIBHA, WM
IpEeHEOPEraroT U CYUTAIOT CTPYA, COCTOMT TONMBKO W3 HAYAIBHOTO U OCHOBHOTO YYaCTKOB.
CTHTHHECI&%%M%H@AH B CTpy€ HEM3MEHHO M PAaBHO [ABICHUIO B OKPYKAIOMIEM
ITPO CT paBEBEOHHOM MOANUCHIO

g:s;j:fr Eccﬁgg:‘: iﬂiﬂa Qﬁi@?::fi%ﬁﬂﬂﬁﬁmﬂ%%e MOTOKA ITaJAeT B HAMpaBICHHH IBIKEHWA. [lomHOE
KOJIMYECTBO JIBUKEHUA CEKYHIHOM MACCEI OCTAETCS MOCTOSHHBIM BO BCEX CEUEHUAX CTPYH.

h ITockompky Temmeparypa (IIOTHOCTE) H30TEPMUUECKON CTPYH COBITANACT C STHMH JKe
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mapaMeTpaMi OKPYKAIOMIEro BO3AyXa, OCk CTPYM HNpAMOJIMHEWHA. ECiau mioTHOCTE B CTpye
MEHBIIE MIOTHOCTH BO3QyXa B OKPYKAIOIIEM IIPOCTPAHCTBE, OCh CTPYH UCKPUBIISIETCA BBEPX,
€ClIM IUIOTHOCTE B CTpye OOmpme, TO OCh HMCKPUBIAECTCA BHH3 Onaromaps IEHCTBUIO
rPaBUTALIMOHHBIX CHIL.

C ymameHueM OT MPUTOYHOTO OTBEPCTUA WMIWUPHHA CTPYH OBICTPO BO3PACTAET, YTO
IPUBOOUT K PE3KOMY YMEHBIIEHUIO CKOPOCTHM U MHTEHCUBHOCTH M3MEHEHMIO TEMIEPATYpP U
KOHIIEHTPAlMH BPEIHOCTH B MOTPAHUYHOM cioe. B aape ke Bo3ayx coxpaHser (punyeckue
CBOMCTBA M XUMHUUECKHI COCTAB MOCTOSHHBIM U COOTBETCTBYIOIIUM 3THUM CBOMCTBAM BO31yX4
IPU UCTEUECHUH.

Pacuyer npHTO4YHOM CTPYH.

L=200 m'/a

Frion= 31,1 »’

Hmom= 3 m

_t0=7

BriGupaem Bozayxopacnpenenurensuyio pemerky PP-3 A0= 0,032 »° m=4,5 n=3,2
V0=1,74 m/c

Vaoomr=1.4*0,2=0.28 M/c Vamornm= Vx

R =y 1%“:: = M
_tx<_tmom=1.5
xorp=0,5*H=0,5*3=191 m  IIpoucxomur OTpeIB CTPYH.
OcraBmaeM OpUHATEIA BO3AYXOPACTPENETUTENb.

Ecimm yCcnoBHO ponomknuTs 00pasyronme 0CHOBHOTO Y9aCTKA J0 UX MEPECEUEHHUA,

TO TOYKA MEPECEUEHUA UX OYIET ABIATHCA MOTIOCOM CTPYU. ITH 00pa3yronme CTpyu
COCTABJISIIOT C OCBIO CTPYH YTOJI, HA3BIBAEMBIN YIJIOM DOKOBOTO PACHIMPEHHUA.

Cnegyer OTMETUTE, UTO YroJl OOKOBOTO PACIIMPEHUSA OCHOBHOTO YUACTKA OTINYAETCSA
OT yrina OOKOBOTO pACHIMPEHM HAYATLHOTO yUacTKa. bOKOBOM yron pacmmpeHusa 0CHOBHOTO

y4aCcTKa COCTABIAET MOPAIKA 12-13" (ecmu 3a TPAHUYHYIO CKOPOCTh NPUHUMATH 'gf;:m‘i').
bokoBOM yrom pacmmpeHus HAYAIBLHOTO YYACTKA 3aBUCHUT OT PABHOMEPHOCTH MPO(HIIA
CKOPOCTH Ha BBIXOJIE W3 HACAIKA.

Ha oCHOBHOM y4acTke CTpPyH, KaKk Ha HAYAJIBHOM, HMEET MECTO HENPEPBIBHAA
nedopMana CKOPOCTHOTO mpoduas CcTpyrd. Hem ganeiine OT BEIXOOHOTO CEYEHUA HACAIKA,
TEM HIKE€ U MUPE CKOPOCTHOM mpodmis (cmorpu cxemy crpyu). Ha ocHOBHOM ydacTke
MMEeT MEETo, JMOTHAL - Hon00ue CKOPOCTHBIX IMONEH (CKOPOCTHBIX MpO(QuIeH) BO BCEX

ceueHARIETTRTHONEOAMENOUaeTCA B TOM, 4TO B CXOOHBIX TOYKAX MOOBIX OBYX CEYEHUH
gjg;lfﬁ@hoﬁ??fl y %?@%?%E%ﬁ%é%%%%% BEJTMYHMHEI CKOPOCTEH (OTHOMIEHWE CKOPOCTH B KAKOHM —

E03YX0B dTbHHA eRCaHOpOBHA

10O TOUKE MAHHOTO CEYEHUA CTPYH K CKOPOCTH HA OCH) U TPATUEHTHI CKOPOCTEH OTMHAKOBEL.

) CKG,D,’HI:IE TOYKIT OCHOBHOTO }ILIHCTI{H JCHAT Ha OOTHOM I[}"—IE, HpﬂBEﬂéI—H—IﬂM H3 OTOIroca
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Ceptidi

CTpPYH.
B 3amauy naboparopHoit padOTEI BXOAWT OMPENEIEHUE IJIMHBEI HAYATLHOTO YYACTKA

Xy U3MEHEHHE OCEBOM CKOPOCTHM HO JIMHE CTPYH, MOCTPOEHUE XAPAKTEPHOTO MPOQUIIL
CKOpocTel B  0e3pasMepHBIX  KOOPAWHATAX, ONPEAECICHUE  KOJIMYECTBA  BO3AyXa
MKEKTUPYIONIEN CTPYyEM W CPAaBHEHHE TMONYYEHHBIX PE3YIATATOB BBIYMCICHHBIM 10
3aBUCHUMOCTAM, U3BECTHBIM U3 TEOPUM TYPOYIEHTHBIX CTPYH.

Meroauka n3MEpEHNA CKOPOCTEN

Jlns m3MepeHus CKOPOCTEN ABMKEHUS BO3AyXa UCIIOJB3VIOTCS PA3IMUHBEIE OTPUOOPHL:
UAMIEUYHEIE M KPBLIBUATHIE AHEMOMETPEL, TEPMOAHEMOMETPEI Tuna 1A wmi TpyOku [luto ¢
mukpoanemomerpamu tuma MMH. Bce stu mpuOopsl m3MepstoT CKOPOCTh KOCBEHHBIM
oyTéM, a 3areM JIu00 10 TAPUPOBOYHEIM rpadukamM, OO0 MNEPECUETOM OMPENEIIeTCA
3HAQUEHUE CKOPOCTHU. g BBIMOMHEHMA AAHHOM JA0OparopHOM padOTHI MPUHATA METOUKA
ONPENEICHUA CKOPOCTEH, ¢ moMompro Tpyook [IuTto B coderanmn ¢ MHKPOMAHOMETPOM
MMH. 3rot crtocob npoct, Oosnee ToueH u TpedyeT MEHBIIE BPEMEHH I 3aMepa CKOPOCTH B
KaKIO0U TOUKE CTPYH.

[Tpu momomm koopauHarHuka, Tpyoky IIuTo momeniaroT B TOUKY CEUEHUS CTPYH LA

3aMepa IOJIHOTO JaBieHUA. B manHoM cioydae OyIeT WU3MEpATBCA CKOPOCTHOE MABIEHUE
=7
H

, TAK KaK CTarM4eCKOe NABJIEHHE PABHO JABJIEHUIO B OKPYKAIOMIEH CPENe IMOMENIEHU .
Jlnga u3mepeHus moJHOTO OABIEHUA IITYyLEP CO 3HakoM ““+ TpyOku [luto momcoenmnsercs
IIJJAHTOM K IUTIOCOBOMY muTyuepy mukpomanomerpa MMH. Ilokazanus mmkpomanomerpa
3aMMCBEIBAOT B TAOMUILY, TPUUEM HEOOXOAUMO 3a(pUKCUPOBATE KOAPPUIMEHT, ONTPENEIAO NN
yTrOJ HAKJIOHA MUKPOMAHOMETPA.

[lociedosamenbHoCmb BbINOTHEHUSA 1aOOPAMOpHOU Padombl

Jl71 n3ydeHnsa OCHOBHBIX MAPAMETPOB CTPYH OOJIBIIOE 3HAUEHHE UMEET CKOPOCTE HA OCH B
pa3nugHEIX ceueHusmx. [lorTomy BEIMOMHEHME 3aMepOB TA00PATOPHOM PAOOTEI CBOIUTCS K
W3MEPEHHIO CKOPOCTEHN B PA3JIMYHBIX TOYKAX OCH CUMMETPHYHOHU U30TEPMUYIECKOH CTPYH.
[TpucTynas k 3amepam CKOPOCTEHN B KaKIOM CEY4EHUH, MPEKIE BCETO, HEOOXOTMMO
ONPENENUTE KOOPIUHATEL OCH CTPYH B 3TOM CEUCHHH.

Haxoxknenne ocu CTpyH B KaKI0M CEUEHMH MPOU3BOIUTCA CIEAYIONIAM 00pa3om:

—Koopounaruuk BMECTE C 3aKPEIUIEHHBEIMHM HA HEM TPYOKAMM NHTO YCTAHABIMBAIOT
npuOmM3nTEIsHO HA 5-10 cM neBee (B rOPHM3OHTAIBLHOM IUIOCKOCTH) BU3YAJIbHOU OCH CTPYH
TAK, 9TOOBI KOHI[EI TPYOOK OBIIIM HA HEOOXOAMMOM PACCTOSHUM OT BBIXOJHOTO OTBEPCTHS, T.€.
B OIIPENEIIEHHOM CEUECHUH CTPYH.

—IlocrosHo  (ukcupys nDokazaHusAs MUKPOMAHOMETpPA IUIABHO IEPENBUTAOT
KOOpOMHATHUK BHpaso. [lo mnokazanmaM MHKpOMAHOMETpA OIPENEIAIOT TOYKY B
TOPU30HTAIBHON IIOCKOCTH. C MakCMMalIbHBEIM MOKA3aHUEM 3dKPEILLIIOT TOPHU30HTAIBHOE
MEePEMENICHNE KOOPAMHATHUKA B 3TOH TOUKE.

—IToguuMmaror mpu momon KOOpAUHATHUKA TPyOku IIuro BeImeE BHU3yaIsHOM OCH HA
5-10 em.

—IlocTrosaHO (puKCHUPYA MOKA3aHWA MHUKPOMAHOMETPA, IJIABHO HEPEMENIAIOT TPYOKHU
BHM3. Onpenensior TOYKY B BEPTHKAIRHOW IIOCKOCTH C MAKCUMAJILHBIM MOKA3aTENeM IT0
MUKPOMAHOMETPY. ITa TOYKA OyIeT COOTBETCTBOBATE OCH CTPYH B JAHHOM CEUEHHH.

—KoopauHarel OCHM CTPyM 3anMCBIBAIOT B JAHHOM CEYEHHMU W BCE OAJTLHEHUIINE
W3MEHEHUA PACCTOSHUM B STOM CEYEHUM OTCUMTEHIBAIOT OT OCH CTpyd. [lomyuennsre

PE3YIBTATHL3AROEHEE B FAQIUILY.

ANEKTPOHHOWN [ 1041NTMCBH)
KaT ZCO0000043ESABBEBOS2205ET7BASDODE00D0O0D43E

o~ - "
Bnapeneu LeD3yxXoBd iITbHAHA AJIeKCaHOpoBHA

ITened: c 19.08. 2022 no 19.08. 2023
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Tabmuria Nel
X
Y
y =Y
X
7
Vy
<V
Vi

[ I[TocTpoenune npodunsa CKOPOCTEN B PA3IMUHBIX CEUEHUAX OCHOBHOTO Y44CTKA CTPYH
Ha ocnoBHOM yuacTke BeIOMparT 4 — 5 cedyeHun (Mpon3BOIEHO). B Kamkaom

CEYEHUU OMPENEILIIOT OCh CTPYyH. [lanee OT OCu CTPyH B KaKIOM U3 BEIOPAHHEIX CEUECHUH B
4 — 5 onpenensAaoT CKOPOCTE.

O0OpadoTKa MOITYUEHHBIX JAHHBIX
[TocTpoenue cxeMsl CTPyH MO 3aMEPEHHBIM JaHHBIM. Ha MuutumerpoBoi Oymare
B OnpenenéHHoM macmTade BeIUEpUMBAETCA CXeMa CTpyu. Ha cxemy CTpyw HaHOCHUTCA
IrpaHUId HAYAITBHOTO yJaCTKAa M CTPOUTCS 3aMEpPEHHBIE TMPO(IIM CKOPOCTEN OId BCEX
CEYEHUH, TOE MPOBOIWINCE 3aMephl. OnpenenseTcs yrojl PaCKPBITUA CTPYH.
1. ITocrpoenue pacupeneneHns 0CEBBIX CKOPOCTEM:
a) Ha rpaduke, BBINOJHEHHOW HAa MIWLIMMETPOBOM Oymare, B 0Oe3pa3MepHBIX

KOOPAMHATAX II0 BEPTUKAIBHON OCH HAHOCATCHA TOUKH, ITOIYUYEHHBIE IPU 3aAMEPE OCEBBIX
CKOPOCTEH B PA3IMIHEIX CEYEHUAX,

X
0) Ha 5TOT *e€ rpauK HAHOCATCA TOYKH U CTPOUTCS TEOPETUUECKAS KPUBAS X

rme: X - CKOPOCTE HA OCH CTPyH HA paccTosHu “X”, B M;
X — pacCcToAHUE OT BRIXOTHOTO OTBEPCTHUS, B M;

M — KuHeMarn4ecKas XapakTepUCTUKA CTPYH

NP 5

Tae: ¢ . MOTMPABOYHEIN KO3(D(UIIMEHT, YUUTHIBAIONIMA HEPABHOMEPHOCTH HPO(HILA

o

CKOPOCTEN HA BBIXOIE P = S (B Hamem ciaydae ¢ = )

o= |
o

0 . HONPABOYHEIN KOA(PPUIINEHT, YIUTHIBAIONIUM IIOTHOCTE CTPYH , (B

HaIIeM CIyJae 0 = 1)

0 - mromaap KUBOTO CCUSHUS PUTOTHOTO OTBEPCTHAL.
Il ITocrpoenue Oe3pazmepHoro npoduas pacupeaeieHusa CKOPOCTEN

1. Ha mmummmmerpoBoit Oymare crpourcs rpadguk 0e3pazmMepHoro nmpouias CKOpoCTeEH

OOKYMEHT UDﬂHHCHH J_/ = X
IANEKTPOHHOW NOANWUCEKO - X
Ceprc B KO OPBIRAT Ao B, BEPEWIAIBHOM,OCH — OTHOCHTENEHOE PACCTOSHHE OT OCH , O
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa . V

X =L
feiicTaFOPUEOHEAMBHON. @CIL— OTHOCUTEIFHAS CKOPOCTE X . Ha sror rpaduk HAHOCATCS BCE
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3aMEPEHHBIE TOYKH BO BCEX M3MEPAEMBIX CEUEHUAX OCHOBHOTO y4acTKA.
2. Ha osror rpapuk HAHOCATCA TOYKM M TMPOBOOUTCA KPUBAS TEOPETHUUECKOTO

AAE

pacmpeneneHus CKOpoCTen, onpeaenénusie oo (popmye:

rac. Y - PACCTOAHKUC OT OCH OO0 TOYKH 3dMCPd, B M.

I Anannu3 moiydeHus TaHHBIX
HyxHo mpoanaau3upoBars MOTYyUEHHBIE YKCIIEPUMEHTATBHEIE TAHHBIE U CPABHUTH

C TEOPETUIECKUMU U CAEIATh 00MIKUE BEIBOARI IO JTa00OpaTopHOr padore.

Bcrmomorarensueie Tabmmuel ;s onpenenaeHnus (PyHKIMA TPUBEAEHE! B “CIipaBOYHUKE
mo maremaruke”, aBropel MU.H. bpounmreiin u KA. Cemenanes, Mocksa, 1967 ron, 52 c.

[TpaBuna texuukn 0e30macHOCTH

1. K ucnmomnenuto mabopaTropHo#t padOTHI MONYCKAKOTCA CTYAEHTHI MPOMIEININE
CHEIMATBHBIM MHCTPYKTAXK MO TEXHUKE O0e30MacHOCTM W 3HANIUE  YCTPOUCTBO
naboparopHod ycTaHOBKH. CTyZEHTEI MOTYT BBINOIHATE PA0OTY TOMBKO B HPUCYTCTBUH
npernogaBarens /yaeOHOro Macrepa/ u mof €ro pyKOBOICTBOM.

2.CaMOCTOATENRPHOE BKIIOUEHHE Ja0OpATOPHOM YCTAHOBKM 0€3  pazpenieHus
MPEMOaABATENS 3aIPEnIaeTCs.

3. 3ampeniaercsa pPEMOHTHPOBATH YCTAHOBKY BO Bpemsa €€ padOThl, 4HCTUTH H
YCTPAHATh HEUCIPABHOCTA OSIEKTPOOOOPYIOBaHMA, KOTAA YCTAHOBKA HAXOOUTCA MO
HAPSKCHHUEM.

4. ITpu paboTte Ha ycTaHOBKE HEOOXOAUMO CIEIUTH 34 TEM, UTOOBI BEHTUIATOP MMEI
MIABHBIM M OECIIYMHBEIM XOI: OpH OOHAPYKEHMH YIOAPOB IMOCTOPOHHETO MIyMA WIH
BUOpanuy, momagaHus MOCTOPOHHUX HPEOMETOB B IBHKYIIMECA YACTH M JOp. YCTAHOBKA
OOKHA OBITH HEMEIIEHHO BEIKIIOUECHA.

5. He pa3zpemaercs ocTaBnaTe padOTAIONIYIO YCTAHOBKY 0€3 MPUCMOTpA.

JJABOPATOPHAS PABOTA Ne7
I'napaBinyexuii pacyeT BOJAOOTBOAANINAX CeTel
Cufryukn XOIOZHOM BOAEI (BOJOMEPEI) YCTAHABIMBAIOT II0 TPEOOBAHMUAM
CHull 2.04.01-85 B KWIBIX 30aHUAX B CIEAYIONIMX MECTaX:
1) noMoOBOM BOTOMEP HA BBOAE BOAOTMPOBOIA;
2) kBaprupusie Bogomepsl BK-15 Ha mogBoakax y CTOAKOB B KBAPTHPAX.
[TonOop BOgoOMeEpOB crenyer BRIMOMHATE ¢ ucnoab3oBanuem 1. 11 CHull 2.04.01-85.
[TokaxeMm 3T0 HA mpuMepe.
[Tpexne BCero onmpenensror CpeaHeuacOBOM PacXxon XOIOAHOM BOAEI 34 CYTKH

q°1. ®opmyny (9) CHulla 2.04.01-85 3armmem B Buzae

[To mpunoxenuro 3 CHulla mna paccmarpuBaemoro 3manms = 300- - 120 = 180
n/cyt. UHucno xkurenent npuHumaem paBHeIMU = 48, cormacuo npum. | nm. 3.4 CHulla. Torma

[Tocnemnsas xononka tadbn. 4 CHulla 6s1ma ucpasnena m3menenuem ot 1996 r., urto
HYKHO y4MTBHIBaTH Tpu moadope Bomomepa. [To Tabn. 4, comocrasmas 1= 0,36 Mo/ ¢

SKCIUTYATAllMOHHBIM PACXOI0M BOIBI, HAXOAUM IHAMETP YCIOBHOIO IMpoxona cuéruuka 20 v,
TO ecTh JIEPROAY 1o mapka momywaerca BK-20 (Bomomep kpeumbdareii). OTmeTnm,
Cepruc IO AFHAMETPaMsdad Ao MM Bo@ahas -4 CHulla cooTBEeTCTBYIOT KPELITIBYATEIE BOJOMEDPHI (MapKa
Branendd K- WedaarprémvrerpawtSOreeve 1 Oonee - TypOnHHBIE BOMOMEpHI (Mapka BT-...).
[TpoBepum BeiOpannseni cuérunk BK-15 Ha morepro nanopa mo opmyne (18) CHulla:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[To Tabn. 4 CHulla Benmnuuna S = 14,5 m/(a/c). Pacu€rHeiil CEKyHOHBIN pacxon (
BOJBI AJIA 3IAHWSA YK€ PACCUMTAH B TAOMUIle. ITO pacxo HA BBOAE BOZOMIPOBOAA (MOCIETHMI
yuactok) q = 0,6 s/c. Torma moTeps Hamopa Ha JOMOBOM BOAOMEDPE

hones= 14,57 (0.6) =522

[Toreps mamopa Ha kpeuipgarom BomoMmepe BK-15 mpeBeimaer 5 MeTrpoB, 9TO HE

paszpemeno . 11.3 CHull 2.04.01-85$. [TosTomy mns BCero 3maHus mogoOOpaHHEBIN BOOOMED
BK-15 (momoBou Bomomep) He moaxogwutr. HeoOxomumo mepecunTars NOTEPU pacxoma I
OPYroTO CUETYHKA C 6OMBIIIM TUAMETPOM.

Jlna somomepa BK-20 Benmnuuna S = 5,18 m/(11/c)

hyonp= 318 ° (0.6)>=1.86m; 1.86 M 0 5 u

[Tprmumaem Bogomep BK-20 B kauecTBe 1OMOBOTO BOIOMEDA.

KBaprupueie Bomomepsl npuHumaem BK-15. Iloreps wamopa Ha xBaprupHoMm
BOJIOMEPE (MCHOJIB3YEM PACXOI HA YYACTKE BBOJA B KBAPTUPY M3 TAOIMIEI TMIpPABIMYECKOTO
pacuéra )

[To Tabn. 4 CHulla naxonum gnsa BK-15 mmaumanenseii pacxon Bonst (0,03 M3f11 )/3.,6
= 0,0083 n/c. B kBaprupe Ha paccmarpuBaemMom yuactke pacxon q = 0,24 n/c (cm. tabm. ), 9to
Oonpure MuHUMANBEHOTO U BK-15 Mo%keT ObITh NPUHAT KaKk KBAPTUPHBIA BOOOMED.

[TOJIBOP HACOCOB

[TpoekTnpoBanne HACOCHBIX YCTAHOBOK OCYIIECTBIIAIOT B COOTBETCTBHUM C TiI. 12
CHull 2.04.01-85. IlponnmocTpupyem 5T0 HA IPUMEPE.

B coorsercrBuu ¢ m. 12.7 u . 12.9 CHulla nacoc mogbupaerca mo MakCMMaIbHOMY
CEeKyHIHOMY pacxony BOAHI ( (3TO pacxonm Ha BBouae Bl, To ects yuacrok 9-10 Tabn. ) u
TpedyeMomy Harmopy Hacoca Hp.

B

Hauaie nepeseném q = 0,6 n/c B M3/4, TO ecTs HAUAEM MOaady (IPOU3BOINTEIEHOCTE)
HAacoca mo pacxony:

Takum o0pazom, momaua (DPOU3BOAMTENRHOCTE) HACOCA OOMKHA OBITE HE MEHEE

2.16
[TorpebHeIi1 HAMOP HA BBOIE BOJIOOPOBOIA JOKEH OBITh:

rae ngum' FEOMETPHUUECKAS BEICOTA OT OTMETKM BEpXa HaApyxHOU TpyOel Bl mo

OTMETKM Han0oJiee BBICOKOPACITONIOKEHHOTO BOAOPa30OpHOr0 YCTPOWCTBA B 3maHuH, €€

MOJKHO TTOJICHUTATE M0 AKCOHOMETPHYECKONU CXEME , HATPUMED,
ngum= 39+6,85=10.75m;

HC ¢ - cyMMapHeie moTepu Haropa B0 BHyTPEHHEM Boxonposone Bl; mpurmmarot o

rabmine rugpasmaeckoro pacaéra HY  =4,9"1,3 =6.37;
h oM. - TOTEPH HATOPA HA TOMOBOM BOZOMEPE, hyoy p = 1,86 M (cM. BEIIIC);
h,  p - HOTEpH HAIMOpPA HA KBAPTUPHOM Bogomepe, hy.p p = 0,84 M (CM. BeILIE);
H¢- cBoOOmHBIM Hamop naad BOJOpPa3OOpPHOr0 yCTPOMCTBA HPUHUMAKOT IO

mpunoxeHyEoMeidaddndd. 01 -85, manpumep, 1wt cmecures Mok He =2 m.
3NEKTPOHHOW MOAMNUCHIO

Cepruchukar:  2c00bBKEENL ORPaA3OM; JAOTPLROMEIIE HATOP HA BBOAE BOIOMPOBOAA
senenen M OISR 1,86 40,84 +2 =21,82 m.

NelicTanTeneH: ¢ 1 9%@%&1%_08%5?3 C HAMMCHBUIMM TAdPAHTHPOBAHHBIM HAIIOPOM B HAPV/XKHOM CCTH
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BOJOTIPOBOAA (CM. UCXOnHBIE AaHHeIe ) Hg = 15 M , KOTOpPEIM TOKE OTCUMTAH OT BEpXa
HapyxHoro Bogonposoaa Bl. Tak kak Hg mensmie, uem ch , TO BOJIA HE CMOJKET MOCTYNATh

3a cu€r nHamopa B HapyxkHOoM cern Bl na Bepxume oraxum 3manma. (CnenoBarenkHO,
HEOOXOIUMO YCTAHOBUTE HOBBICUTEIBHYIO HACOCHYIO YCTAHOBKY JIS MOJAKAYKHU BOJEI.
Hamop Hp, pPa3BUBAEMBIM MOBBICUTEARHOM HACOCHOM  YCTAHOBKOW, CIIEAYET

OTPENENATh C YUETOM HAWMEHBIIEr0 TApaHTUPOBAHHOTO HAMOPA B HAPYKHOH BOTIOMPOBOTHON
ceru o popmyiie 19 CHull 2.04.01-85

H H,=H®, 1-H,=21,82-15=6,82 m.

P g
C yu€roM HaWAEHHBIX BeauuuH q = 2,16 M3ﬁz[ 51 Hp= 6.82 M 1o

KarajgoraM U CIPpaBOYHHKAM moxOuparor Hacoc. Hambonee mmpoko mis 30aHUNA ODPUMEHSAIOT
HACOCHI KOHCONMBHBIE IEHTpOOekHOTO Tumna. [[1a BeIOOpa HACOCA MOKHO HMCIIOIB30BATH PUC.

13, 3aumcrBOoBanHeIi U3 kuuru [1LI1. [Tanerynosa u B.H. Ucaera (1991 r.).
Taxum oOpazom, BeOpan Hacoc 1,5K-8/18. Ero mapka pacmmpoBeIBaeTCS TAK:

1.5 -MONIHOCTE 3MEKTpoABUTATENA B KBT;
K - Hacoc KOHCONBHOTO THUMA, TO E€CTh OH COEIMHSIETCS C OSJIEKTPOABUTATEIEM

KOHCOJIBIO;

8 - momaya (MpOU3BOOUTEILHOCTE ) HACOCA ( B M3f11;
18 - mamop Hacoca Hp B M.

KomuuecTBO HACOCOB B HACOCHOM YCTAHOBKE MOMKHO OBITH HE MEHEE ABYX: OJUH
pabounit u Apyrou pes3epBHBIM. JTH TpeboBanua w3noxkensl B CHull 2.04.02-84, rm. 7.
Hacocnyro yCcTanoBKy i paccMar puBaeMOro 34aHUA CM. PUC. 7 .

[TonGopoM BOmOMEPOB U HACOCOB 3aKAHUYMBACT CA PACIETHAS YACTE 110 BOAOIIPOBOLY.

JJABOPATOPHAS PABOTA Ne§
OuHcTHBIE COOPYiKEHHS
Jlns xuIeIX 1 0OMIECTBEHHBIX 3JAHUI, 4 TAKKE AAMUHUCTPATUBHO-OBITOBBIX 3TAHUI
NPOMBINUIEHHBIX MPEAIPUATHI HEOOXOTUMOCTE YCTPONCTBA BHYTPEHHETO
MPOTUBOMOKAPHOTO BOAOMPOBO/IA, 4 TAKIKE MUHUMAILHBIN PACXO]T BOJBI HA MOKAPOTYILIEHUE
CIEAYET ONMPENEIATh B COOTBETCTBUM € TA0M. 1%, a s mpou3BOACTBEHHBIX U CKIAICKUX
30aHUH - B COOTBETCTBHUH ¢ Tabm. 2.
Pacxom BOABI HA MOKAPOTYHIEHHWE B 3aBUCUMOCTH OT BBICOTHI KOMMIAKTHOM YacTH
CTPyY U IUAMETPA COPBICKA CIEAYET YTOUHATE 1O Talm. 3.

HeoOxoguMOCTE yCTPOMCTBA CHUCTEM ABTOMATUYECKOTO MOMKAPOTYIIEHUA HAIIECKUT
OPUHUMATE COTVIACHO TPEOOBAHUAM COOTBETCTBYIOMIMX CMETHEIX HOPM U MPABUI U MEPEUHEN
30aHU W NOOMEMIEHWH, MOJICKAMMX O0OPYOOBAHWIO ABTOMATHUYECKUMH CPENCTBAMU
MOKAPOTYIIEHNUA, YTBEPKACHHBIX MHUHHCTEPCTBAMH. [Ipu 5TOM Cnenyer y4YWUTHIBATEH
OIHOBPEMEHHOE NEUCTBUE MOKAPHBIX KPAHOB M CHIPUHKJIEPHEIX WM IPEHYEPHEIX YCTAHOBOK.

Tabnuuya 1%*

Ceptud

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa 0 ﬂH}y CTp}’TD

Moo aeeien & V9 0 022 0 TE e 2004 5

JKumeie, 0O0mecTBeHHBIE U ATMUHUCTPATUBHO-  |Hucno ctpyr| MunnManeHbeIN pacxon

OO U OR Mo TTOMCTLICHIA BOJIbI HA BHYTPCHHCE

ikat:  2C0000043E9AB8BI52205E7BAS00060000043E MOXkKAaPOTYIIEHUE, JI/C, HA

1. Kwbeie 3mann:
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Py YU CIIe STaxen ot 12 mo 16 | 2.5

TO e, mpu 00nIen mmiHe kopugopa cB.10 m 2 2.5

IPU YU CIIE STAKEN CB. 16 mo 25 2 2.5

TO K€, Ipu 00mIeH mmiHe Kopuaopa cB. 10 m 3 2.5

2. 3maHus yopaBIeHUN:

BBRICOTOM OT 6 1m0 10 3raxeit m o0semom no 25000 1 2.5
KyO.M

TO %€, 00bemMoMm CB. 25000 kyd.m 2 2.5

mpu uncie staxen cs. 10 u oovemom 1o 25000 2 2.5
KyO.M

TO %€, o0bemMom cB. 25000 kyO.Mm 3 2.5

3. KnyOw1 ¢ scTpanoi, TeaTpel, KHHOTEATPHI, Cormacao CHull 2.08.02-89*
AKTOBBIE U KOH()EPEHTII-3aTTBI, 000PYI0BAHHEBIE

KUHOAIMIApaTypou

4. O0mexuTHsa U 00IMECTBEHHEIE 31aHUs, HE

VKa3aHHBIE B I103. 2:

mpu uncie staxed 10 10 mw oosemom ot 5000 1o | 2.5
25000 kyb.m

TO %€, 00bemMoMm CB. 25000 ky0.m 2 2.5

mpu uncie staxed cs. 10 m oovemom go 25000 2 2.5
KyO.M

TO %€, 00bemMom CB. 25000 ky0.Mm 3 2.5

5. AIMUHUCTPAaTUBHO-OBITOBBIC 3TAHMS

MTPOMBINILIEHHBIX TPENMPUATHI 00BEMOM, KVO.M:

ot 5000 mo 25000 | 2.5

cB. 25000 2 2.5
[Tpumevanus: 1. MuHUMaATBEHBIN PACX O BOOEI I KUIBIX 30AHUN JOMYCKAETCA MTPUHUMATE
paBHEIM 1,5 JI/C mpu HATMYMM ITOKAPHBIX CTBOJIOB, PYKABOB M APYroro 00OpYIOBAHMS
OIUAMETPOM 38 MM.

2%, 3a 00BeM 31aHNS TPUHUMAECTCS CTPOUTEIBHEIA 00BEM, OTIPENEIIeMBIi B COOTBETCTBUH
co CHull 2.08.02-89*,

Tabnuua 2
Crenens Kareropusa | Yucno CTpyii 1 MUHUMATBHBIN pacXol BOOBL, JI/C, HA OOHY
OTHECTOMKOC |  3JaHWUH MO CTPYIO, HA BHYTPEHHEE MTOKAPOTYIIEHHUE B
TH 30aHAH MOKAPHOU NPOU3BOJICTBEHHBIX M CKIAICKUX 3/TAHUAX BBICOTOU 10 50
OITACHOCTH M B 00BEMOM, TEIC. Ky0.M
or 0,5 mo| ¢B. 50 | ¢B. 50 ;o | cB. 200 o | c¢B. 400 10
R 50 200 400 800
[ull A,b, B 2:2,5 25 25 3-5 4-5
I11 B 225 | 25 2-5 - -
EKTF - 225 | 225 : :
Bnapneney: - M@Ma Tar FIH AnecaBpDEHa ' 2 2,5 2 ‘5 - - -
IVuV I, - 2:2.5 - - -

Heicteutened: ¢ 19.08. 2022 ho 190820223
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[Tpumewanus: 1. [[na paOpuk-mpadedyHbx MOKapOTYIIEHUE CIEAYeT MPEeayCMaTpUBAThL B
MOMENIEHUSIX 00padOTKH M XPAHEHUS CYXO0T0 Oemnb4.

2. Pacxon BOABI HA BHYTPEHHEE IMOMKAPOTYIIEHWE B 3AAHUAX WA IMOMEMICHUSIX 00HEMOM
CBBINIEC BEIMYHMH, YKA3aHHEIX B Ta0n. 2, CIEIyeT COrJIACOBHIBATH B KAXKAOM KOHKPETHOM
ClIyuae ¢ TEPPUTOPHATBEHEIMI OPraHaMH MMOKAPHOTO HAO30pa.

3. KomnuecTBo CTpyd U pacxo BOABI OJAHOM CTPYU IJIA 3JaHUH CTENEHH OTHECTOMKOCTH:
I116 - 3manus MpenMyIeCTBEHHO KAPKACHOH KOHCTPYKIIMH. DJIEMEHTHI KapKaca 13 IeTbHOH
WIA KJIEEHON OPEBECHUHBI U APYIHE TOPHOUYHME MATEPUABl OTPAKIAONINX KOHCTPYKIMH
(MPEeUMYTIIECTBEHHO W3 APEBECHUHBI), MOABEPrHYTHIE OTHEe3ammuTHON o0pabotke; Illa -

30aHUsA  IPEUMYIIECTBEHHO € HE3ANMILEHHBIM  METAUIMYECKMM  KapkacoM |
OTPaXJAOIMIUMA  KOHCTPYKIMAMHU M3  HECTOPAaeMBIX  JIACTOBBEIX  MarepuanoB C
TpyoHOrOprouuM  yremmureneMm; [Va - 3maHnda npemMyniecTBEHHO OOHOITAKHEIE C

METAUIMUECKUM HE3aNUMNICHHEIM KApKaCOM M OTrPAXKTAIONIMMM  KOHCTPYKIMAMH U3
JAUCTOBEIX HECTOPAEMEBIX MATEPHATOB C TOPIOYUM YTEIIMTEIEM MNPUHUMAIOTCA 10
YKa3aHHOM Ta0IMIIE B 3aBUCUMOCTH OT PA3MENICHUS B HUX KATErOPHd TPOU3BOICTB KAK I
s3maawid II w IV crenmeneit oruecTORKOCTH C yueToM TpeboBanwmii myHKTa 6.3* (mpupaBHUBasA
crenenn oruecrorkoctu Ila x II, ITI6 u IVa k IV).

Tabnuua 3
Bricora |IIpowsBox| Hamop, m,y |IlpowsBox| Hamop, m, y |IIpowsson| Hamop, m,y
KOMITAKTH - TOKAPHOTO u- TOKAPHOTO u- TOKAPHOTO
O 9aCTH | TEIBHOCTE KpaHa C TEIBHOCTD KpaHa ¢ TEIBHOCTD KpaHa ¢
CTPYU I |TOKAPHOM | PyKaBaMH |[MOKAPHOM | pPyKaBaMH |HOKAPHOM | pPyKaBamM
DOMEMNIEHH | CTPYH, JI/C | IUHON, M | CTPYH, 1/C| OAWHOH, M | CTPYH, JI/C| IJIMHOM, M
i, M 10 | 15| 20 10 | 15| 20 10 | 15| 20
JlameTrp CrpeICKa HAKOHEUHHUKA ITOKAPHOTO CTBOJIA, MM
13 16 19
[Tosxapusre kpansr d = 50 Mmm
6 - - - - 2.6 92196 10 3.4 88196104
8 - - - - 2.9 12 |12, | 13 4,1 12,113, 14,8
5 9 | 8
10 - - - - 3.3 15, 15, | 16, 4,6 16 | 17, 18,5
1 | 7] 4 3
12 2,6 20, | 20, | 21 3,7 19,119, 21 5,2 20,122, 24
2 1 6 2 16 6 | 3
14 2,8 23, | 24, | 24, 4,2 24, | 25, | 26, - - - -
6 | I |5 8 | 5| 3
16 3.2 31,32, | 32, 4.6 29,1 30 | 31, - - - -
6 | 2 | 8 3 8
18 3.6 39 | 39, | 40, 5.1 36 | 38 | 40 - - - -
8 | 6
[Tosxapusre kpansr d = 65 Mm
6 - - - - 2.6 88189 9 3.4 78| 8 | 83
8 _AOKYMEHT HOAMMCAH - | - | - 2.9 11 | 11,11, 4,1 11, | 11, | 12,1
SNEKTPOHHOM MOAMUCHIO
Ceptudmgar: ECGDDGDdﬁEﬁBBEEEEDEE? 20006000004 3E 2 4 4 7
Ena,u,e:nml,: miﬁyxﬂaa ThAHA A_nEHcaH,q OBHa _ _ 3’3 14 14’ 14’ 4,6 14’ 141 15’1
3|6 3 17
HelcTauT : 08 08
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12 2.6 19,119, | 20, 3,7 18 | 18, | 18, 5,2 18,1 19 1199
8§ 19 |1 3|6 2
14 2,8 23 | 23, | 23, 4,2 23 | 23, | 23, 5.7 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 | 2|6 9 | 8
20 4 46, | 46, | 47 5.6 41, | 41, | 42, 7.5 37,38, 39,7
4 |7 2 | 8| 4 2 135
Pacxom BOOEI MW 4YHUCIO CTPYM HA BHYTPEHHEE IIOKAPOTYLIEHHUE B

OOMIECTBEHHBIX M MPOM3BOACTBEHHBIX 3MAHUAX (HE3ABUCHMO OT KATETOPUH) BEICOTOM CBBIIIE
50 m u obvemom mo 50000 xkyO.m cnemyer mpuHumare 4 CTpyn mo 5 1I/C Kaxknasd; IpH
OonbpmIeM 00BEME 3MAHUN - 8 CTPYH IO S5 JI/C Kaxkas.

B npou3BOACTBEHHEIX U CKIAJICKNX 31aHUAX, IJI KOTOPHIX B COOTBETCTBUH C
Tabn. 2 yCTaHOBIEHA HEOOXOOUMOCTH YCTPOMCTBA BHYTPEHHETO MPOTHUBOIOKAPHOTO
BOJIOMMPOBOAA, MUHUMAIBHEIA PACXO] BOABI HA BHYTPEHHEE MOKAPOTYIICHUE, ONMPEIEICHHBIN
mo Tadu. 2, Cneqyer yBeInInuBarh:

OpH TNPUMEHEHWHW OJIEMEHTOB KapKaca W3 HE3ANUIIEHHBIX CTaATbHBIX
koHCTpyKkiuM B 3manusax llla m IVa crenmenenm ornecromkocTu, a TAKKe M3 LEJIBHOM WU
KJIEEHOM APEBECHUHEI (B TOM YHCIIE MOABEPTHYTOM OTrHE3anuTHOU 00padoTke) - Ha S 1/c (ogHa
CTpPys);

Opd INPUMEHEHWW B OrPAXTAMINX KOHCTPYKHUAX 3manui [Va cremenn
OTHECTOMKOCTH YTEIUIUTENIEN U3 TOPIOYNX MATEPHANIOB - HA 5 1/C (ogHA CTPyA) O 30aHUU
oobsemom 10 10 TeIC.KYD.M; pu 00BeMe Oonee 10 ThIC.KyO.M HOTIOIHUTENRHO HA 5 JI/C (OgHA
CTpys) HA KAXKIOBIE MOCAEAYIONIME MOMHEIE W HenmoaHeie 1 00 Teic.kyDd.M 00BeMa.

TpeboBanus HaCTOAMIEr0 IYHKTA HE PACHPOCTPAHAIOTCS HA 30AHUS, I
KOTOPBIX B COOTBETCTBUM C TaOHm. 2 BHYTPEHHMM HOPOTHUBOIOKAPHBEIM BOAOMPOBOI HE
TpeOyeTcsa mpeayCcMarpruBark.

B nomemieHuax 3amoB ¢ OonpmimmM mpeOBIBAHMEM IHOAEM OPU HAJIWMYHUH
CTOpPAEMON OTAEIKA YHCIO CTPYH HA BHYTPEHHEE IMOKAPOTYLICHUE CAEAYET NMPUHUMATH HA
OOHYy 0ONBINE, UM yKa3aHo B Ta0m. 1*.

BHyTpeHHMI MPOTUBOIIOKAPHEIN BOOOIIPOBO HE TPeOyeTCA MPENyCMaTPHUBATh:

4) B 30AHUAX U ITOMEMIEHUAX, 00BEMOM WM BBEICOTOM MEHEE YKA3aHHEIX B TA0I. 1* u
2;

0) B 3manuax 00mIeo0pa30BATENBLHBIX IIKOJI, KPOME HIKOI-UHTEPHATOB, B TOM UYHCIE
[IIKOJI, UMEIOTINX AKTOBBIE 3aJIbI, 000PYIOBAHHEIE CTAIIMOHAPHON KHUHOAMIAPATYPOU, 4 TAKIKE
B 0aHIX;

B) B 3JaHMAX KMHOTEATPOB CE30HHOTO AEUCTBUA HA JIFO00€ 9UCIIO MECT;

r') B NMPOU3BOJCTBEHHBIX 3JAHUAX, B KOTOPBIX HPUMEHEHHE BOIEI MOJKET BBI3BATH
B3PEIB, MTOXKAP, PACIIPOCTPAHEHUE OTHS;

1) B Mpon3BOACTBEHHEIX 3Manuax | u Il crenmenen ornecromkoctu  kareropwit ' u /1
HE3AaBUCUMO OT UX 00BeMa U B mpou3BOACTBEHHBIX 3nanusax III-V cremenen ormecronkocTu
o0bemom He Donee 5000 xy0.m kareropuu I, 1;

€) B HOPOU3BOACTBEHHBIX U aJIMHUHHCTPATUBHO-OBITOBBIX 3JaHUAX MMPOMEINIICHHBIX

OpEOOPUATHH, 4 TAakkKE€ B TOMEMICHUAX I XPAaHEHWUS OBOMIEM W (PYKTOB W B
XOJIOqUIIE TH@”&@D’}%’I{DBHHI{BIK X03AHCTBEHHO-IUTHLEBBIM WM MPOU3BOACTBEHHBIM
AMNEKTPOHHOM NOAMNMCE

CepTv djﬂgﬂﬂﬁﬁm Bg%gggé%’l; QMQMC MO TpEHD T}’Hl CHHC ITOK ﬂp OB U3 EMKOCT E‘H (pea E‘pﬂyﬂp 0B,
BragengyO 10 @ﬁ@ﬂ%ﬂ TateAHa AnekcaHgpoBHa

K) B 3JaHUAX CKIAI0B IPyOBIX KOPMOB, MECTUIUI0B U MUHEPAITEHBIX YIOOPEHUH.

Neicraurenen: ¢ 19 bbprevierrammecs] Ipn Hamopax y moxkapHeix kpaHoB Oomnee 40 M MeEKAY MONKAPHEIM
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KPAaHOM W COEOMHUTEIBHOM TOIOBKOM CIEAYET NOPEayCMATPHUBATE YCTAHOBKY auadparm,
CHIKAIOMIMX W30BITOUHEIN Hamop. Jlomyckaerca ycraHaBiIMBark Aua(parmMel ¢ OQMHAKOBBIM
OIUAMETPOM OTBEPCTUH HA 3-4 STaxa 3JaHus.

Jlng gacred 3maHWN PA3MAYHOM OSTAXKHOCTU WIM MNOMENICHUU Pa3TMUIHOTO
HA3HAYEHUA HEOOXOOUMOCTE YCTPOMCTBA BHYTPEHHETO MPOTHBOIIOKAPHOTO BOIOIIPOBOAA U
pacxoma BOABI HA MOKAPOTYIMIEHWE HAMICKHUT MPUHUMATE OTAEABHO I KAKIOM YacTH
3MAHUS.

[Tpn sTOM pacxon BOAEI HA BHYTPEHHEE MOKAPOTYLIEHUE CIENYET PUHUMATE:

IJIA 3TaHAH, HE UMEIOTINX NPOTUBOMOKAPHBIX CTEH, - MO 00mMIEMy 00BEMY 3TaHUA;

714 30aHWAM, PA30EICHHBIX HA 9ACTH MIPOTUBOMOKAPHBEIMU cTeHamu | u Il Tunos, - oo
00BEMY TOM 9ACTH 30aHNA, TAE TPeOyeTcs HanOOIB NI PACXO BOEL.

[Tpn coemunennm 3manuil I u Il cremenen OrHeCTOMKOCTH MEPEXOIAMH U3
HECTOPAEMBIX MATEPHUAIOB U YCTAHOBKE ITPOTUBOMOKAPHEIX OBEPEN 00BEM 3TAHUA CUMTACTCA
M0 KakXAOMY 3JAHUIO OTHEILHO, IPU OTCYTCTBUHM HPOTHUBOMOKAPHBEIX OBEPEH - IO 00memy
00BeMy 3aaHMI U 00JIE€ OMACHOMN KATETOPHH.

[wopocrarnueckuii  HAMOP B CUCTEME  XO3AMCTBEHHO-OUTHEBOTO WU
XO3SMCTBEHHO-IPOTUBOMOKAPHOTO  BONONMPOBOAA  HA  OTMETKE  HAWOOIEE  HHU3KO
PacmoI0KEHHOr0 CAHUTAPHO-TEXHUUECKOTO ITPUO0pa HE TOKEH MPEBBIIIATE 45 M.

['wppocrarmueckuii Hamop B CUCTEME Pa3IEABHOTO IMPOTHBOIIOKAPHOIO
BOJOMPOBOJIA HA OTMETKE HAMOOIEE HU3KO PACHOJIOKEHHOTO IMOMKAPHOTO KpaHa HE TOMKEH
mpeBsImars 90 m.

[Ipp pacuernom paBneHHMM B CETH MPOTHBOMOKAPHOTO BOAOIPOBOAA,
npepeimaroniem 0,45 MIla, meobxogumo mpemycmarpuBare yCTPOMCTBO PAa3nebHOM CETH
IPOTHBOIIOKAPHOTO BOIOIPOBOA.

[Tpumeuanne. Ilpn Hanopax y moskapHeix KpaHoB Oomnee 40 M MexOay MNOKAPHBIM
KPAaHOM W COEIWMHUTEIFHOM TOJIOBKOM CIEOYET MPEAYyCMATPUBATL YCTAHOBKY auadparm,
CHIKAIOMIMX W30BITOUHEIN Hamop. Jlomyckaerca ycraHaBiIMBark Aua(parmMel ¢ OJQMHAKOBBIM
OUaMeTpoM  OTBepcTuM  HA  3-4  osraka  3manusa (CM. HOMOTpammy S
PEKOMEHAYEMOTO IpuiIoxkenns 4).

CBOOOIHEIE HATTOPE! Y BHYTPEHHUX HOKAPHBIX KPAHOB TOIKHEI 00ECTEUUBATH
MOMYYEHUE KOMIIAKTHBIX ITOKAPHBIX CTPYH BBICOTOM, HEOOXOOUMOMN Ui TYHIEHUS MMOXkKapa B
n000€e BpeMA CYTOK B CAMOW BBICOKOM M YIAJIEHHOM 4AaCTH 34aHuA. HanMeHbIyo BBEICOTY H
panguyc IEUCTBUS KOMIAKTHOM YACTH MOKAPHOU CTPYH CIEAYET MPUHUMATH PABHBEIMH BEICOTE
OOMENICHNA, CUMTAasA OT MOJA OO HAUBEICHIEH TOUKH MEPEKPHITHA (MOKPHITHA), HO HE MEHEE,
M:

6 - B KWIBIX, OOIIECTBEHHBIX, MMPOU3BOACTBEHHBIX M BCHOMOTATENBHEIX 3IAHUAX
MPOMBITIUIEHHBIX MPEATPUATHN BEICOTOU A0 S0 M;

8 - B JKWJIBIX 3JJaHHAX BEICOTOH CBEIIIE S0 M;

16 - B OOWmIECTBEHHBIX, HOPOU3BOACTBEHHBIX W BCIOMOTATENBHEIX 3JaHMAX
MPOMEBITIUIEHHBIX MPEATPUATHN BBEICOTOM CBBIIIE 50 M.

[Tprmeuanus: 1. Hamop y moxkapHBIX KpaHOB CIEAYET ONPENENATH C YIETOM IMOTEPH
HAIopa B MOKapHBIX pykaBax mumHOH 10, 15 wnm 20 m.

2. Jli1a mosry4eHns MOKapHBIX CTPYH € pacxomoM BOABI 40 4 JI/C CIEAYET NPUMEHATH
HOKAPHEIE KPAaHBI M pykaBa auamMerpoM 50 mMm, 1A DOMy4EeHHS MOKAPHBEIX CTPYH OOmbIIeH
OPOU3BOAUTENRHOCTH - muaMerpom 65 mM. [lpu Texumko-sxkoHOMHMYECKOM 000CHOBAHUHU
OOIYCKAETCA NPUMEHATh IOKAPHBEIE KpaHbel auamerpoM 50 MM, OPOM3BOIUTENBEHOCTHIO
CBEIILE 4 JI/C.

WM].:I):’THTJI'HIDHDH{EHHE U BMECTUMOCTH BONOHANOPHEIX OaKOB 34aHWA JOJIKHEI

ONIMCAH o N
Gﬁecnemﬁpbmmﬁiﬁbﬁl mo00€e BpeEMs CYTOK KOMITAKTHOM CTPYH BEICOTOM HE MEHEE 4 M

CeprvdHa BEPRHEMEITAIKES ZHUTH HTARE) PACT0I0KEHHOM HEMOCPENCTBEHHO MO 0aKoM, U HEe MeHee 6

Bnapenei

Meiict

M- R oCrANMEHBIX P 3Tdkax; mpu  OTOM  4UMCIO CTPyH CIENyeT INPUHMMATH: IBE
MPOU3BOAUTENBHOCTRIO 2,5 n1/C kaxknaaa B TteueHne 10 mun mpu o0mieM pacueTHOM 4dHCIE

pATEnaH: ¢ 19.08. 20272 o 19.08. 2023
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CTpyH OBE U Oonee, OTHY - B OCTAIBHBIX CIyUYasaXx.

[Ipn ycranoBke HA MOKAPHBIX KPAHAX NATUAKOB ITOJIOKEHWUSA MOMKAPHBIX KPAHOB IUIA
ABTOMATHMYECKOTO ITYCKA MOKAPHBEIX HACOCOB BONOHANMOPHBIE Oaku OOITyCKAeTcsa He
MPENYyCMarpuBark.

Bpemsa paboTel moxkapHEIX KpPaHOB cienyer npuHumars 3 4. Ilpu ycranoBke
MOAPHBEIX KPAHOB HA CHCTEMAX AaBTOMATHMUYECKOTO MOMKAPOTYHIEHHA BpeMs HX pPaldOTEHI
CJIEQYET IPUHUMATE PABHBIM BPEMEHU PaOOTEI CUCTEM aBTOMATHYECKOTO MTOKAPOTYIIECHHA.

B 3manuax BeICOTOM 6 HSTaked U Oomee mpu OOBEAMHEHHOM CHCTEME
X03SAMCTBEHHO- IPOTUBOIIOKAPHOTO BOAOIIPOBOIA MOKAPHBIE CTOAKH CIENYET 3aKOJIBIOBEIBATH
noepxy. Ilpum »sTomM pgma oOecrmeueHus CMEHHOCTHM BOABI B 3JAHMAX HEOOXOZMMO
MPEOyCMATPUBATE KOJIBIIEBAHUE IPOTHUBOIOKAPHBIX CTOAKOB € OTHUM WIH HECKOIBKUMH
BOJIOPa300PHEIMU CTOSAKAMHU C YCTAHOBKOM 3AITOPHOM apMarypel.

CTOsAKM pa3fenbHOH CHCTEMBI MPOTHBOIMOKAPHOIO BOAOMPOBONA PEKOMEHIYETCA
COEOUHATEL NEPEMBIUYKAMH C IPYTUMH CHCTEMAMH BOZOIPOBOIOB IIPU YCJIOBHUH BO3MOKHOCTH
COEOUHEHUA CHCTEM.

Ha  noporuBomoxapHeIX  CHCTEMAax C  CyXOTpyDamu,  pacmoiOKEHHBIX B
HEOTAIUTMBAEMBIX 3JAHMAX, 3AMOPHYIO apMarypy CiIeqyeT pacmojiararb B OTAIIMBAEMBIX
MTOMETIEHUAX.

[Ipn omnpeneneHnn MeCT pasMENIEHUA W 4YUCHA ITOKAPHEIX CTOAKOB M
MOAPHBIX KPAHOB B 3aHUAX HEOOXOIUMO YUUTEIBATE CIAEIYIONIEE:

B MPOW3BOACTBEHHEIX M OOMIECTBEHHBIX 3MAHUAX NPH PACIETHOM YHCIE CTPYH HE
MEHEE TPEX, a4 B JKWIBIX 3aHUAX - HE MEHEE IBYX HA CTOSAKAX JOMYCKAETCS YCTAHABIMBATEH
CHAPEHHEIE MOKAPHBIE KPAHBI;

B JKWIBIX 30aHUAX C KOopuaopamu OauHOHU 0o 10 M mpu pacueTHOM ducie CTpyd OBE
K@Ky TOUKY HOMEIIEHUA JOMYCKAETCA OPOIATh ABYMs CTPYAMH, ITOAABAEMBIMH U3 OJHOTO
MOKAPHOTO CTOSKA;

B JKUJIBIX 30AHUAX C KOpUAOpaMy IMUHOU CBeIIIE 10 M, a TAKK€ B NPOU3BOICTBEHHBIX
1 OOMIECTBEHHBIX 3JAHUAX IPH PACIETHOM YHUCIE CTPYH OBE U 0O0IEE€ KAKIYIO TOUYKY
TOMENIEHUSA CIEAYET OPOIIATE ABYMA CTPYAMH - II0 OOHOH CTPYE U3 IBYX COCEOHHUX CTOIKOB
(pa3HBIX MOKAPHBIX MKA(DOB).

[Tpumeuanusa: 1. YeranoBKy MOkKapHBIX KPAHOB B TEXHHMYECKHUX ATAXKAX, HA YEPOAKAX
Y B TEXMOATOIBAX CIEAYET MPEAYCMATPUBATE TP HAJMUYNHN B HUX CTOPAEMBIX MAar€pUaIOB U
KOHCTPYKIH.

2. Yucno cTpyH, D0OAABAEMBIX M3 KAXKAOT0 CTOSAKA, CAEAYET MIPUHUMATE HE OOIee IBYX.

3. Ilpu wucne crpyit wersipe u Oonee s MOIy4eHHs 00mero TpedyeMoro pacxona
BOJIBI JOITyCKAETCA UCIOIL30BATh ITOKAPHEIE KPAHBI HA COCEIHUX HTAKAX.

[Toxkapnueie kpanel ciegyeT yCTaHABIMBATH HA BeICOTE 1,35 M HaAm moimom
MOMENIEHUSA W pa3Memark B MKA(PUUKax, HUMEONAX OTBEPCTHA U1 IPOBETPUBAHMA,
IPUCHOCOONEHHBIX I HX OIUIOMOMPOBAHUA M BU3YaIbHOIO OCMOTpa 0€3 BCKPBITHUA.
CnoapeHHbI€ MOKAPHEIE KPAHBI OOMYCKAETCA YCTAHABIMBATE ONMH HAI OPYTUM, MPU 3TOM
BTOPOM KPaH yCTAHABIHUBAETCA HA BEICOTE HE MeHEe | M OT momna.

B  moxapueix mkadax — IPOWU3BOICTBEHHBIX,  BCHOMOTATEIBHEIX M
OOIIECTBEHHEIX 3JAHUH CIEAYET MPENYCMArpUBarbk BO3MOKHOCTE PAa3MENMICHHUA OBYX PYYHBIX
OTHETYIIUTENEH.

Kakape1il moKapHEIM KPaH JOMKEH ObITh CHAOKEH MOKAPHBIM PYKABOM OQUHAKOBOTO C
HuM auamerpa qmanou 10, 15 wan 20 M 1 moKapHBIM CTBOJIOM.

B 3mannu wim 9acTax 34aHudA, Pa3feNeHHBIX MPOTUBOIMOKAPHBIMU CTEHAMU, CIEIYET
IPUMEHATE CIPBICKHM, CTBOJBI WU ITOKAPHBIE KPAHBI OQWHAKOBOIO JUAMETPA U ITOKAPHEIE
pyxasa oz SRRTARN

Ceprudukar:  2C0000043E9A A FPSENARE000@IPPD4 TEPOTHBOIIOKAPHOTO BOLOMPOBOJA KAXKIOM 30HEI 3JAHUA
RS BErcoTOR 177 SEHRE T OUAEE nomKHE MMETh 1Ba BEIBEIEHHEIX HAPYKY MOKAPHBEIX MATPYOKA C

COEMUHUTENLHON TOMOBKOM muamerpoM 80 MM [ OPUCOENWHEHUA PYKABOB MOKAPHBIX
Nencteutened: ¢ 19.08.2022 no 19.08.2023



PR 20000
.Jk;.,l.'1,. Hd AU

4

ABTOMAIINH C YCTAHOBKOM B 3/TaHWUN OOPATHOTO KJIAMMAHA U 3aBUKKH, YIIPABIAEMON CHAPYKH.

BuyTpenHne noxkapHEIE KPAHBEI CIEAYET yCTAHABIMBATHL NMPEUMYIIECTBEHHO Y
BXOJOB, HA IJIOMIAJKAX OTAILUIMBAEMBIX (324 MCKIIOYEHHEM HE3aABIMIIEMEBIX) JI€CTHHUYHBIX
KJIETOK, B BECTHOIO/AX, KOPUAOPAX, IPOX0OAax U APYIUX HAUOOIee TOCTYHMHBIX MECTaX, IPH
5TOM UX PACIOIOKEHUE HE JOIKHO MEMIATEH SBAKYALIUU JIFOCH.

B MOMENIEHUAX, 00opyTyEMBIX yCTAHOBKAMU ABTOMATUYECKOTO
MOKAPOTYLIEHUS, BHYTPEHHHE IIOKAPHBIE KpaHBl [OOMYCKAETCA pa3Meniarb Ha BOOSHOU
COPUHKJIEPHOH CETH IMOCIIE Y30B YIIPaBICHUA

JIABOPATOPHAS PABOTA Ne9
bHo/loruyeckasi OUHCTKA CTOYHBIX BOJI MeTOI0M OHOPHILTpALIHH
JlanHas aBTOMAaTU3UPOBAHHAA CUCTEMA MO3BOAET MPOU3BECTH PACUET MOTEPh HAMIOPA
mo mmuHe online. Pacuer mpomsBonutcs g TpyOOTpoBOIa, KPYTIOTO CEUEHHS, OTUHAKOBOTO
MO0 BCEHM NJMHE THUAMETPA, C ITOCTOAHHBIM PACXOI0M MO BCEHU AMMHE (YTE€YKW WA MOAMUTKU
OTCYTCTBYIOT). Pacuer mpou3BOAWUTCA A YKA3aHHBIX KUAKOCTEH mpu temmeparype 20 rpan.
C. Ecnu BRI XOTUTE pACCUMTATE MOTEPU HAMOPA TP IPYrOW TEMIIEPATYPE, WM OIS KUIKOCTH
OTCYTCTBYIONIEH B CIHCKE, NOEPEUOUTE MO VKA3aHHOW BHIIE CChUIKE - 3adam
KUHEMAMUYECK)YI0 6A3KOCMb U IKBUBATEHMHYI0 WePOX08amMOoCib caMOCmMOAmMelbHO.
Ina nonyuenus pesynsrara HEOOXOOMMO IMIPABWIBHO 3alOJHUTE (POPMY H
Ha)Xarek KHOMKY paccuurars. B xome pacdera 3HAUEHUS BCEX BEIMYUH IEPEBOOATCS B
cucremy CH. Ilpm HeoOXOZMMOCTH MOJYUEHHYIO BEIMUYMHY NOOTEPH HAMOPA MOKHO
MEPEBECTH B MOTEPH TABIIEHUS.
ITopsinok pacuyera nmorepn HamoOpa
BEMUCIAIOTCS 3HAYECHU S

eCpemHeN CKOPOCTH MTOTOKA

v==2
A

rane Q - pacxom KUAKOCTH uepe3 TpydbompoBom, A - mIOmMIAAb KUBOTO CedeHus,

A=nd?/4, d - BHYTPEHHUN quameTp TPyOsl, M
euycia Pernonsaca - Re

V-4R
r

V

rae V - CpemHas CKOPOCTh TEUEHHS KHUIKOCTH, M/C, d - MUaMeTp KUBOTO CEUEHUS, M, V
- KUHEMATUYECKUH KO3(P(PUIIUEHT BA3ZKOCTU, KB.M/C, Rr - ruapaBmuueckui pamgmyc,
st kpyrinou TpyOosr Rr=d/4, d - BuyTpennuit quamerp TpyOsI, M

Re=

Onpenensaercs peKuM TEUeHUus KUIKOCTHU U BeIOMpaercsa (opmyna Aad ONpeneaeHut
KOA(p(pUIIMEeHTa THAPABINYECKOTO TPEHUA.

e /11 mamunuapuoro teaeHns Re<2000 ucnomssyroresa popmyna [lyazens.
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e/lita TypOynentHoro teueHus Re>4000 yuupepcampHas (opmyna ANeTHIyIA.TOE
k=A/d, A - abcomoTHas SKBUBAJIEHTHAS MEPOXOBATOCTD.

A=0,1 1(;<+@)0=25
Re

mo gopmyne lapcu — BeticOaxa.

zvz
Ah=
DZg

[Torepu mamopa mo anuHE TPyOONPOBOAA BEIYMCIAIOTCA

HDTEPH HAImopd 1 JdBJICHHUA CBA3AHEBI 3dBHCHMOCTBIO.

Ap=Ahpg

20e p - NIOMHOCMb, g - YCKOpeHUe c60000H020 NAOEHUS.

[Torepu maBnenus mo mmMHE MOKHO BBIUMCIUTE UCTIONE3yA (popmyny Jlapcun — BeiicOaxa.

2
AP=) -2
D 2

[Tocne nonmydeHuss  pe3ynpTaroB  PEKOMEHIAYETCA  INPOBECTH  HPOBEPOYHEIE
pacuersl. ATMUHUCTpAIAA CalTa 3a PEe3yabTaThl OHIANH pPAacueTOB OTBETCTBEHHOCTH HE
HECET.

Kak npaBunbHO 3anonHUTbL popmy

[IpaBumsHOCTE 3amomHeHUA (POPMBI  ONPENENAECT BEPHOCTH KOHEUHOIO pPE3YJbTAra.

3anmoTHIEEBEE T IO AYINTHIBAS YKA3aHHBIE EIMHUIL m3Mepenus. Jna BBoma umcen c
ﬂ&ﬂﬂTHﬂﬁﬁﬁ%ﬁ?ﬂ?@ﬂﬂ'ﬂ‘fﬁﬁL 3YITE TOUKH.

|'.__ T 1 -'||||||. E'-I,_,lE,H-c.'-'__I-.L-'I_.;-'IIEE._'.-.lll-.lllll?.E
Bnaneneu llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHHCTEPCTBO HAVKH U BBICHIEI'O OBPA30OBAHUS POCCUMCKON ®EJIEPAIINN
OEJ/IEPAJIBHOE 'OCYIIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEX/IEHHUE BBICIHIEI'O OBPASOBAHHW A
«CEBEPO-KABKA3CKWUI ®EJIEPAJIBHBIM YHUBEPCUTET»

[Iaturopckuit uncruryt (punuan) CKOY

MeToanyeckne ykasaHHs
MO0 OPTAHM3AINN U MPOBEOEHUIO CAMOCTOSITENRHOM padOTEI
no guciminHe «HzkeHepHbIe cHCTeMbl 3[TaHHH H COOPYKEeHH I
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1. BBEJIEHUE

Merognueckre pPEeKOMEHAANMH MO BEITOJHEHHIO CAMOCTOATEILHON BHEAYTUTOPHOH
pabotsl mo nuctumanHe «MHxenepHsie cucTemsl 3maHnii U coopyxkenuit (Bomocnabxenne u
BOJOOTBEACHUE C OCHOBAMM TUAPABIMKH)» MPEOHA3HAYECHBI IS CTYIEHTOB HANPABICHUA
noarotToBku 08.03.01 «CrpouTensCcTBO 30aHUH U COOPYIKEHUI.

BueaynuropHas caMoCTOATEIbHAS padOTa MPOBOAUTCA C LETBIO:

—CHUCTEMATH3AIINN M 3aKPEIUICHUA IMOTYYECHHBIX TEOPETHUYECKUX 3HAHUM WU MPAKTHIECKHUX
YMEHUH 00y4JaronInxcs;

—yrnyOJIEHUS U PACIIUPEHUS TEOPETUUECKUX 3HAHUM;

—(OpMHUPOBAHMUS  YMEHHH  WCIOJB30BATH HOPMATUBHYIO, IPABOBYIO,  CIPABOYHYIO
JOKYMEHTALMIO U CIIENHATBLHYIO JIMTEPATYPY;

—pa3BUTHUA ITO3HABATEIBHEIX CHOCOOHOCTEM M AKTHUBHOCTH OOY4arONMXCS: TBOPYECKOM
WHUIMATHUBEI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH, OPraHu30BAHHOCTH;

—(OopMHUpPOBAHME CAMOCTOATEIILHOCTH MBINUIEHHA, CIHOCOOHOCTEH K CaMOpPa3BUTHIO,
COBEPIIEHCTBOBAHUIO M CAMOO PraHU3aI1H;

—(popmupoBanua 00MMX U MPO(PECCHOHATEHBIX KOMIETCHITAN

—Pa3BUTHIO UCCIENOBATENLCKHX YMEHHH.

BueaynuropHas camocToATenbsHas padoTa BBIMOJHAECTCA CTYAEHTOM IO 3aJaHUIO
IPENOaABareia, HO 0e3 ero HemoCPeACTBEHHOTO yIaCTH L.

[lepen BeIMOMHEHWMEM CTYAEHTAMH BHEAYIUTOPHOM CAMOCTOATEABRHOM PAOOTHI
MPENNOJABATENs NPOBOAUT MHCTPYKTAK IO BBIMOIHEHWIO 3aJAHWUA, KOTOPHIM BKJIIOYAET IIEIb
3a0aHus, €T0 COIEPKAHUE, CPOKH BEITOJHEHUA, OPUEHTUPOBOUHBIN 00BEM PA0OTEI, OCHOBHEIE
TpeOoOBaHuA K pe3yasraraMm padoTel, KPUTEPUHU ONEHKU. B mpomecce HWHCTpPyKTaxka
MPEMONABATENb  HPEAYIPEKIAET CTYIEHTOB O BO3MOMKHBIX  THUIWYHBIX  OMIMOKAax,
BCTPEUYAFONINXCS MPH BEIMOJIHEHUH 331aHHUA.

B kagectBe (popM U METONOB KOHTPOJIA BHE AYIUTOPHOM CAMOCTOSTEILHOM PAOOTEHI
CTYOEHTOB HCIIOJIB3YIOTCA CEMUHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIEHEIE PAOOTEI.

Kputepusmi OLEHKM pPE3yIbTATOB BHE AYAUTOPHOM CAMOCTOATENBHOM pPaOOTHI
CTYOEHTA ABIAIOTCA:

—YpPOBEHb OCBOEHH CTYAEHTOM y4eOHOT0 Mareprana;

—YMEHHE CTYAEHTA MCIIOJB30BaTh TEOPETUUYECKUE 3HAHWS MPHU BBEIMTOTHEHUNA MPAKTHIECKUX
3amad;

—C(popMUPOBAHHOCTE 00MIEYUEOHBIX YMEHU;

—YpPOBEHL YMEHHUs AaKTUBHO WMCHOJB30BAThE SIEKTPOHHEIE 00pa30BarenbHBIE PECYPCHI,
HAXOAUTH TPEOYIONYIOCA UH(POPMALNIO, U3YyYATh €€ U MPUMEHATH HA MPAKTHKE
—000CHOBAHHOCTE M UETKOCTh U3JI0KEHUA OTBETA;

—o(opMmIeHHE MAaTEPHAa B COOTBETCTBUHU C TPECOOBAHUAMM.

—YpPOBEHB YMEHHA UETKO C(POpMyIHpOBaTs mMpodieMy, OIPEmIIOKUB €€ PElIeHNe, KPUTHIECKH
OLIEHUTH PEHICHNE U €TO MOCIEACTBYA;

—YpOBEHB YMEHHA OIPENEIUTh, HNPOAHAIU3UPOBATE AIBTEPHATUBHEIE BO3MOKHOCTH,
BAPUAHTHI IEHCTBU;

—YpPOBEHb YMEHUS C(POPMYIHUPOBATE COOCTBEHHYIO TMO3UIMIO, OIEHKY U ApPr'yMEHTHPOBATE €€.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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2. O01Iag XapaKTePHCTHKA CAMOCTOSATE/ILHOH padoThI CTVIEHTA NPH
H3YVUYeHHH THCIHILTHHBI
Llenpro m3yuenus gucuuIUMHEL «HHKEHEpHBIE CHCTEMBI 3MaHUM WU COOPYKEHUU
(BomocHabOxkenne u BOOOOTBENEHUME C OCHOBAMU THAPABIMKHU)» SABISAETCI O0O0ydeHHe
CTYOACHTOB METOJAM pacdyera TEeIUIOBOTO M BO3AYIIHOTO pEXUMA I[TOMEIIEHUN, BEIOOpaA
CIIOCOOOB OTOMJIEHWUSI W BEHTHWIAIIUM ITOMENIEHUH M PacueTa mpoleccoB 00pabOTKu BO3myxa
O OOCIEIYIOMIET0 TPAMOTHOTO HPOEKTHUPOBAHUA OOOPYNOBAHWUA W CHCTEM OTOILIEHUS,
BEHTUJALMM W KOHIWIMOHUPOBAHUS BO3/IyXa MNOMENICHUN KUIBIX, OONIECTBEHHBIX WU

MPOU3BOCTBEHHBIX 30AHUMH.
OCcHOBHOM 3amadeidl M3yueHUA JUCIHWUIIJIWHEL SIBISETCA O3HAKOMIEHHUE C

IPUHIUTIAMUA CO3JaHUA PACUETHBIX HAPAMETPOB MHKPOKIMMATA B IMOMENIEHUAX
OPOMEIIIJIEHHBIX U 00NIECTBEHHBIX 3JAHUH.

3. IL1aH-rpa(uk BbIOJHEHHA CAMOCTOATEILHOH padoThI

OO0BeM gacos
Konrr o
eaATH3V- Hroroseri Cpencrea u
P > Bun nearenpHOCTH MPOIYKT Konrakr
eMO TEXHOJIOTUN
KOMITETCH- CTYOEHTOB CaMOCTOATEI OLEHKH Hasd
BEHOM padOTHI CPC | paborac Bcero
faH Mpenoaa
BaTEIEM
S ceMecTp
OIIK-3 CamMmocroarenrHoe OTBeTEI HA
(UJ1-1 onk-3; M3YIEHUE Bonpocel mo| CobecenoBanu 205 05 )5
NJ1-2 onk.-3; JTUTEPATYPHI TI0 TeMaMm e
NJ1-3 omk.3) TemaMm 10-11 ITHUCIHIITHH
OIIK-4
(U-1 omk-4;
nJ1-2 [}1‘[1{_43 BLIHG.TH—IETHHE Tekct .| Kourpommas | 20,02
NI1-4 omxc.as KOHTPOJIbHOM KOHTPOJIbHOM 2.225 22.25
_ pabora S
I/I,[[-S OITK -4+ paﬁﬂTLI pHGDTLI
NJ1-6 ornk-4)
Hroro 3a 5 cemectp 42§52 4,725 47,25
Hroro 42{;52 4,725 47,25
4. KOHTpO.IbHbIC TOYKH H BH/IbI OTYeTHOCTH [0 HHM
Ne /o Bun nearensHOCTH CTYIEHTOB Cpoxknu KomuaecTBo
BBITIOJTHEHHA OanmoB
1 [TpakTHueckoe 3ansarue 4 genens 20
2 [TpakTnueckoe 3ansarue 8 Hememnd 20
3 KourpomsHas padbora 12 nenens 15
ROTMEHEFIONNACAR HUroro 3a S cemecTp 55

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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5. MeTtonnueckHe PEKOMEHIAIHHA IO H3YVHEHHIO TEOPETHYECKOI'O MaTepHaJIa

[Tpexne Bcero, HEOOXOAUMO ONMPENETUTE BUI U3AAHUA (MOHOW3AAHUE, COOPHUK, 9ACTh
MHOTOTOMHOT'O MJIM BBIITYCK CEPHMMHOIO W3JaHW:A). YCTAHABIMBACTCA, KAKOMY BOHIPOCY, TEME
i 007acTH HayKu MOOCBANIEHO mpousBeneHue. OOpamiaercs BHUMAHHME HA CTPYKTYPY
W30aHNs, BELBIAET CSI HPUHIIAILI TPYOIMMPOBKU MaTepraa.

Anann3 (pOpMBI M3IIOKEHUA Marepyuana MOMOTraeT Py OMPENEIIEHUA YUTAaTENbCKOTO
anpeca. C 5TOH LEJBI0 HW3Y4YAETCA, HACKOJILKO IOJHO, MOCTYMHO M HANIATHO W3JI0KEHEI
BOITPOCEI.

[Ipn amamize oTMeUarOTCa OCOOEHHOCTH MOAUTPAPUUECKOTO MCHOMHEHUA U
PENAaKIMOHHO-U3IATENECKOTO O(POpPMIEHNA, B YACTHOCTH HAJIWYME HSIEMEHTOB HAYYHO-
cnpaBogHoro ammapara. [Tomumo Tekcra camoro npoussenenus OuOmuorpad mpocMarpuBaer
MPEOUCIOBAE, BCTYNHUTEIbHYIO CTarblo, OpuMedaHusa. Ecaum CBEOEHWM OKa3bIBAETCHA
HENOCTATOYHO, CJIEAYET OOPATUTEC K JOIMOJIHUTEILHEIM HCTOUHUKAM.

H3zyuenue OONOTHUMENIbHBIX UCMOYHUKOE. 1akMMHW HCTOYHUKAMM MOTYT OBITBH
pEUEH3UH, KPUTHYECKHE CTarbM, KPHUTUKO-OMOrpaduueckue, HCTOPUKO-TUTEPATYPHBIE
paboTel. BEIABUTE 5TH MCTOYHMKH MOMKHO C IMOMOMNIBIO CIPABOYHEIX M OMOMmiorpaduaeckux
H3TaHuH.

[Tpu pabore ¢ kHUrONM HEOOXOOAMMO MOAOOPATE IUTEPATYPY, HAYUUTHCSI NPABUILHO €€
UUTaTh, BECTH 3amucu. Ocoboe BHUMAHUE CIAeAyeT OOparuTh HA ONMPENEIEHUE OCHOBHBIX
MOHATUN TUCHUILUIMHEL. CTYOEeHT DOJLKEH MOAPOOHO pazOupars MPUMEPEI, KOTOPBIE MOACHAIOT
TAKWE ONPENEIECHUA, U YMETh CTPOUTH AHAJIOTHMYHBIE IPHUMEPHI CAMOCTOATENBHO. HyxkHO
noOUBATLECA TOYHOTO MPEACTABICHUA O TOM, UTO M3yuaenib. [lone3Ho cocraBaaTe OMOpPHEIE
KOHCIEKTHL. [Ipn m3yuenun marepuana no yaeOHUKY MOJIE3HO B TETPAAN JOMOIHATE KOHCHEKT
JEKINH, TAKkKE CIEAYEeT OTMEYATh BOMPOCHI, BBIAEICHHBIE CTYOEHTOM [/ KOHCYJIBTALMH C
MPENOIaBaTEIIEM.

Paboma co cnpagouHbiMu U30aHUAMU.

CioBape — COPaBOYHOE M3TAHUE, COAEPKANICE YHOPATOUCHHBIN NEPEUCHD S3BIKOBBIX
equHul] (CiI0B, CIOBOCOUeTaHu#l, (ppa3, TEPMHUHOB, HMEH, 3HAKOB), CHAOKEHHBIX
OTHO CANTAMUCS K HAM CIIPABOYHBIMH JTAHHBIMH.

Tepmunonornueckui CcrnoBapp — CIOBAph, COAEPKANIAM TEPMHUHBI KAKOHU-IIHOO
00JIaCTH 3HAHUA WIN TEMBI U UX OTIPENECIEHUA (PA3bACHEHUA ).

CopaBouHUK — CIIPABOYHOE M3AAHUE, HOCANIEE MIPUKIATHON, IPAKTUIECCKAM XapaKTep,
MMEIONIEE CUCTEMATUYECKYIO CTPYKTYPY WJIM MOCTPOEHHOE MO an(aBuTy 3ariaBuil CTATEH.
[To  nemeBoMy  HA3HAUEHWIO  PA3IMYAOT:  HAYYHBIMH, MACCOBO -ITOJIMTHY €CKU,
MPOU3BOACTBEHHO-MPAKTUIECKUH, YUEOHBIN, MOMYISPHEIN U OBITOBOU CIIPABOYHHKU.

buorpaduueckuii cripaBOYHUK (CIOBApPE) — COPABOYHHMK, COJEPKANINH CBEIEHUA O
KU3HU U JEATEIbHOCTH KAKUX-TU00 JInil.

bubmiorpapuuecknii  COpaBOYHUK (CIOBApp) —  CHPABOYHHMK, COAEPKANINU
Ouorpapuueckue CBEAEeHUA O KaKUX-MMOO0 IMIax, CHUCKU HMX TPyoOB W JIUTEPATYPHI,
OCBEMIAIONIEN UX JKU3HBb U NEATEIBHOCTb.

CopaBounoe mocobue — mocobue, paccauranHoe mo (opme Ha TO, YTOOB MO HEMY
MOKHO OBLIO HABOAMTE cHpaBkh. OT CHPABOYHHMKA OTIMYAETCA TEM, 4YTO MOXKET OBITh
MCITOTE30BAHO M AJIA MOCIAENOBATENRHOTO OCBOCHHM MAare€puaia, B TO BPEMS KAaK CIIPABOYHHK
HAIEJIEH TTIaBHBIM 00pa3oM Ha BEIOOPOYHOE YTEHHE, MO MEPE TOr0, KAK BO3ZHHUKAIOT TE€ WM
WHBIE BOMPOCH! U HY/KJA B CIIPABKE, U IJIA ITOCIEN0BATENLEHOTO YTEHUS HE ITPUCHOCOOIEH.

DHIMKJIONENNSA — CIIPABOYHOE M3JaHUE, COAEpkaiiee B 0000MIEHHOM BUIE OCHOBHEIE
CBEACHUA fdfOveQERIQM/cKIN  BCEM  OTPACIAM 3HAHMM W INPAKTHYCCKOH NEATEIBHOCTH,

H.zﬂﬂmeﬂﬂﬁfgpﬁ'*ﬁi%ﬂ@?iﬂﬁﬁkﬁx CTarel, pacmoNa0KEHHBIX B an()aBUTHOM WA CHCTEMATHIECKOM
Ceprudmkar;  2C0000043E9ABBBI52205E 7BA500060000043E

Bnanendd OPAIES, B r3dBUCHMOCTH OT KPYra BKJIOYCHHBIX CBEJCHHUH Pa3InJaloT YHUBEPCATHHYIO
(00miyr0), cHenuanM3upOBAHHYIO (OTPACIEBYIO), PETHOHANBHYIO (YHUBEPCAIBHYIO WIH

neicrerSTEIHATHZEPORAFILYIQ ) OHIIMKIOTIETHH .
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ODHIMKIOMEAUUECKUN CI0BAPh — SHUMKIONEANUA, MAaTEPHaAll B KOTOPOM PACITOJIOKEH B
anaBUTHOM MO PSJIKE.

['moccapuit — ci10Baph TEPMHUHOB.

Tezaypyc oTHOCHTCS K CHELMAIBHOMY THITY CIOBApPA HOPMATHUBHOM JIEKCHKHA C TOUHO
ONPEOEIEHHBIMU CBA3AMU MEKIY TEPMUHAMMU.

3amaHusA A7 CaMOCTOATENbHON PA0OTEI CTYIEHTOB

6. Meroanueckde Yyka3aHus [0 BHIAM padoT, npeIycMOTpPeHHbLIX paldoueH
[porpaMMoi

Buo camocmoamenwvuoit padomst cmyoeHmog:
CoOeceqoBanne mo temam 10-11

Bo Bpemsa OpakTUUECKOTO 3aHATHA NPENOJABATENE OIPAMIMBAECT CTYACHTOB MO
BOIIPOCAM, 3aTAHHLIM HA AAaHHOE 3aHAThe. CTYIEHTH JOKHEL 3apaHee qoMa, B OnOmoTexe
U YUTAIBHOM 3aJI€ MOATOTOBUTH OTBETHI HA BCE 3aJAaHHBIE BOIMPOCHl HPAKTHIECKOTO
3anaTua. Cnexyer BECTH CIEHUAIBHYIO TETpagbk C 3almMCAMHA OTBETOB HA BOMIPOCHI.
JKenarenpHO mpy mOArOTOBKE OTBETA HE OTPAHWYHMBATELCA MATEPHATIOM OJHOrO y4eOHHKA, a
HCIIOJIB30BATh HAYYHEIE CTATEU U3 KYPHAIOB, COOPHUKOB CTATEN, MOHOTpa()Uu.

B mnponecce opranmzammi pabOTEl OOJBIIOE 3HAYEHUE WMEIOT KOHCYIBTAINH
MPEMOAABATENA, B XOA€ KOTOPEIX MOKHO PEIINThE MHOTHE MPOOJIEMBI M3y4aeMoro Kypca,
yACHUTE CJIOKHBIE BOIIPOCHI.

CTyneHTr, OTBEHAIONIMHM HAa BONPOC HNPAKTUYECKOTO 3aHATHA, NO/DKEH NEIaTh 3TO,
KaK MPaBUI0, HE Npuderasa Kk MOMOIIM KaKUX-JIM00 3amiced Wi ydeOHUKOB. OTBET OOMKEH
OBITH HACTOJIBKO IOJIHBIM, HACKOJBKO 3TO TpPeOyeTrcs, 9TOOBl JOCTATOYHO MOJTHO PACKPHITEH
IaHHBIN BOTIPOC.

CamocrosiTe/ibHOe H3VueHHe JuTeparypsl 1o Teme Ne 10. CucreMbl ropsiuero
BOI0CHAOKEHH A

Cucmembl  MecmHO20 U YCHMPATUZ0BAHHO20  20psAvec0  B00OCHADMCEHUS.
Ipybonpoeoodul copauezo sodocHatxcerus. Cxema 2opaveco 6000CHADICCHUA.

CaMocTofiTe/ILHOE H3VUeHHe JHTepaTypsl 1Mo Teme Ne 11, Cucrembl BoJ0CHADMKEHHS.
Knaccupuranus, HOpMEI IOTPed/IeHHs, pacyeT HOTPEeOHOCTH B BOJIE

Knaccugpuxayus cucmem eodocHabxcenus. Hopuvl 6odocHabicenus u mpebosaHus K
Kauecmay 6o0vl. Paciem nompebHocmu 6 gooe.

Bompoce!l 11 NPaKTHUYECKHUX 3aHATHH 10 Pa31eaaM JUCIUTIINHEL.
Tema 1. Bononmorpedinenune. CHcTeMbl BOT0CHADKeHHS

—Buaer norpeOieHns BOIEI.

— Hopwmer BomonoTpedieHns.

—Pacuer BomonoTpebaeHns HACEIEHHBIX MTYHKTOB.

—HcTounuk BogocHaOKeHn.

—Knaccupukanua cucrem BOI0CHAOKEHUA.

Tema 2. Cucremsl 3200pa, HOJa4YH H pacipe/ieieHHs BO/AbI
1 Bomo3zabopHrie COOpYKEHHUA.

2 30HUPOBAHUE CUCTEM BOIOCHAOKEHU A

Tohia 3, CHCraMBLEONaYH U paciipe/Ie/IeHAsl BObI

Ceptudmkar:  2C0s6daHTE BEEY3aBIATFTE CRUNB(IaCYEEA BOIOIPOBOHOM CETH.
Bnaneneu: ety Bew DiTpiys Gy RIS Beai2

Tema 4. BuyrpeHnnee BogocHaAD:KeHHe 3TaHUH
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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—(CucremMa X0JI0IHOTO BOOOCHAOKEHH S 3TaHHU.
—(Cucrema ¢ MOBEICUTEIBHBIM HATOPHBIM OaKOM.

— Cucrema ¢ THAPOTTHEBMATHYECKUMH YCTPOUCTBAMMU.

Tema 5. O0paboTka BoAbI

—KadecTBO BOJIBI PHUPOHBIX HCTOYHHKOB.
— @YHKIHH OYUCTHLIX COOPYHKEHHH.

—KoaryiupopaHue.
Tema 6. OTcTanBaHHE BOJIbI

— Oceernenue BOIEI.

—@OUIBTPOBAHNE BOJHL.

—(00e33apakBaHNE BOJHL.

—BomooTBenenue

—XapaKTEPUCTUKA CTOUHBIX BOJ.

—(CucTeMBl BODOOTBEOEHHN.

Tema 7. I'ngpaBinyexHH pacyeT BOJOOTBOAAIINX CeTeH.

2. Gopmyna Hlezn.

3. BonooTBo/s11as CETE HACEIEHHLIX ITYHKTOB,

4. BoJ100TBOJSAIIHE CETH ITPOMBIILIEHHBIX IIPEIITPHITHI.

5. BojooTBojsiue ceTH aTMOC (PepHBIX 0CaJKOB (BOJOCTOKH).
Tema 8. OuHCTHBIE COOPY:KEHHH

4. CocTas M CcBOMCTBA CTOYHEIX BOJ.

5. TexHomormaecKke cXeMbl O4HCTKH CTOIHEIX BOJI.

6. Mexanugeckas O4HCTKA CTOYHEIX BOJI.

7. buonornueckas o9HCTKAa CTOYHLIX BOJI.

Tema 9 .buostornyeckass OUMCTKA CTOYHBLIX BOJ MeTOOM OHO(DHIBLTpAIHH
8.1.1. DOUzHKO-XHMMHYECKAd 0OYHCTKA CTOYHLIX BOJ.

8.1.2. OuncTKa CTOYHEIX BOJ (proTalHei.

8.1.3. OuncTKa CTOYHEIX BOJ KOAT'YIHPOBAHHEM.

8.1.4. CopbLuHoHHAasE 0OYHCTKA CTOYHEIX BOJI.

8.1.5.  O4HcTKa CTOYHBIX BOJI 030HHPOBAHHEM.

Kpumepuu ouenueanun: OueHka «OTIMIHO» CTABUTCA CTYIEHTY, €CIH OH ITOJTHO
W3JaTaeT Marepuan, OAeT IPABUIBHOE ONPENCICHHE OCHOBHBIX MOHATHHN; OOHAPYKHBAET
MOHUMAHUE MAaTepuana, MOKeT OOOCHOBAaTH CBOU CYXKACHHSA, MPUMEHUTH 3HAHUA HA
MPAKTUKE, TPUBECTH HEOOXOIUMEIE ITPUMEPEI HE TOJIBKO M3 YI€OHMKA, HO U CAMOCTOATEIEHO
COCTABIEHHBIE, M3JIATAET MATepUa] MOCIENOBATENLHO U MPABWIBHO C TOYKH 3PEHHUSA HOPM
JTUTEPATYPHOTO A3BIKA.

Onenka «XOpomo» CTABUTCA CTYIEHTY, €CIM OH OA€T OTBET, YAOBIETBOPAIONIMH TEM
ke TpeOOBAaHMAM, UTO M 1 OTMETKH «OTIUYHO», HO JOMYCKAET OMMOKM, KOTOPBEIE CaM KE
HUCHPABISAET, M HMEIOTCA HETOYETHl B MOCIENOBATEIHHOCTH U A3BIKOBOM O()OPMIECHHH
W3JIaraeMoro.

Ouenka «yIOBIETBOPUTENBHO» CTABUTCS, €CIM CTYOEHT OOHApPYKMBAET 3HAHUE U
MOHUMAHME OCHOBHBIX MOJOKEHUH [OAHHOM TEMBI, HO W3Jaraer MarepuajJ HEMOJHO U
OOIMYyCKAET HETOYHOCTH B ONPENEICHUN MHOHATHH WIN (POPMYTHMPOBKE MPABWI;, HE YMEET
OOCTAarOYHO TIyOOKO M 0KA3aTeIbHO OOOCHOBATbE CBOM CYXKIEHUS U INPUBECTH CBOHU
MPUMEPBI; W3J1ardeT Marepuajl HENOCIEIOBATENbHO M JAOMYCKAET OMHMOKH B S3BIKOBOM
0(hOPMIEHIH N3aTraeMOTO.

OneHka «HEYIOBJIETBOPUTENRHOY» CTABUTCA CTYAEHTY, €CIM CTYIEHT OH HE3HAHUE
OonmpmIell YacTH COOTBETCTBYIOMIETO BOMPOCA, MOOMyCKAET OMMOKM B (DOPMYyTHPOBKE
OMPENEIEHNH U NPAaBWI, UCKAKAIOIINE WX CMBICH, OECMOPAIOYHO U HEYBEPEHHO W3JIATAET

Marepua.
AOKYMEHT MOAMMCAH
BNEKTPOHHOW MOAMNUCHIO

Ceprudpukar:  2C0000043E9ABBBIS220SETEANIOTONIFde cC ke YKA3AHMA 110 MMOJAI0TOBKE K YK3aMeHY

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HH‘-II’HIHﬁTE TOTOBHUTECA K DHSEK3dMECHAM .?pﬂpﬂHEE, HGHENH-IDF}’, IO YaCTAM, CDKPHHHH
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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cnokoucrBue. CocraBere muaH paboTEl, pacnopenenan o0mniee KOMMUECTBO MaTepUaia 1Mo JHAM
MOArOTOBKH, 00A3aTENRHO OCTABHUB BpEMs HA MOBTOpeHue. Heodxomumo ompenenuts Bpems
3aHATHUIL C Y4EeTOM pUTMOB oOpranu3ma. llepen HagasmoM MOOATOTOBKM K SK3aMEHaAM
HEOOXOIMMO MPOCMOTPETE BECH MATEPHA M OTVIOKHUTH TOT, YTO XOPOIIO 3HAKOM, d HAYMHATH
YUUTE HE3HAKOMEIH, HOBEII.

HcmonsayiiTe Bpems, OTBEIEHHOE HA MOATOTOBKY, Kak MOkHO 3 (exruBuee. HOBEIN 1
CJIOKHEI MATEPHAJ YUYATE B TO BPEMA CYTOK, KOIId XOpPOMIO AYMAETCA, TO €CTh BBICOKA
paborocmocoOHOCTE. OOBITHO 3TO YTPEHHUE YACHI MOCIE XOPOIErO OTIbIXA.

He cronsmittecs 0e3 nena. 3anvure ceda 4eM-HUOyAb, KOTHA TOTOBUTECH K SK3AMEHY.
JTO HE OCTABUT BaM BPEMEHHM HA OYCTHIE CTpaxu. MOKHO 3aHATECA CIOPTOM, TAHIIAMM,
PUCOBAHUEM WM KyIMHApUEH. Bce 5T0O — OTIMYHEIN cmoco0 pacciaOUTLCS U MOYYBCTBOBATH
YBEPEHHOCTE B cele.

CymiecTBYIOT pa3HbIE TPUEMBI PA0OOTHI ¢ MATEPHUATIOM.

1. Camoe maBHOE MMOHATE Marepuan, pazooparsCcsa B HeM. OUeHB MMOJIE3HO COCTABILATH
MJIAHBl KOHKPETHEIX TEM U JEPKATh MX B yME («IJAH B yME»), 4 HE 3a3yOpHUBATE BCIO TEMY
MOMHOCTBIO «OT» M «a0». MOKHO Takke MNpPaKTHUKOBATH HAMMCAHWE BOIPOCOB B BHIAE
KPAaTKOTO U3JI0KEHH S MarepHuana.

2. 3ayunBaeMBId MATEPUAIT JIyUII€ pa30UTh HA CMBICIOBBEIE KYCKH, CTAPasACh, YTOOBI NX
KOJIMYECTBO HE MPEBBIIANIO0 CeMU. CMBICIOBBEIE KYCKM MATEpHAIa HEOOXOOUMO YKPYIHATE U
0000mIaTe, BRIpakas ITABHYK MEICIE OZHOM (Ppa3oil. T€KCT MOKHO CHUIBHO COKPATUTH,
MPEACTABUB €T0 B BUIE CXEMBI THIA «3BE3IBI», «JIEPEBAY», «CKOOKMU» U T.II.

3. K TpyoHo 3amomMmuHaeMoMy Marepuary HE0OXOAMMO BO3BPANIATHECSA HECKOJBKO pas,
MPOCMATPUBATE €T0 B TEYEHUE HECKOJIBKUX MHUHYT BEUEPOM, & 3dTEM EIIE Pa3 —yTPOM.

4. Ilepecka3 TexkCTa CBOMMHU CIOBAMH HNPUBOAUT K JIYULIEMY €r0 3alIOMAHAHUIO, YEM
MHOTOKPATHOE UTEHHUE, IMOCKOJBKY 3TO AKTUBHAA, OPraHU30BaHHAS I€IbI0 YMCTBEHHAA
pabora. Boobme roBops, modas anaimTrueckas padora ¢ TEKCTOM NMPUBOIUT K €T0 JTyUIIEMY
3aITOMUHAHHUIO.

5.Mcnonb3yi pasHeIe MPUEMBI 3AIOMUHAHNA - 3PUTENEHO, HA CIIYX, MMCEMEHHO.

Bonpocs! k 3x3aMeHY

ba3oBbli YpOBeHB

Bonpocsr (3agaua, 3aganue) Ay IpOBEPKH YPOBHA 00Yy4EHHOCTH
3Hamsy.

—BH/IbI MoTpeb1eHHsa BOJIbI

—HopMEI BojlonoTpetiieHHA

—PacueT BojonoTpedIeHNs HACcEIEHHEIX ITYHKTOR
—HMcTouHuK BoJOocHAD e HHS

—Kunaccudukarusa cucTeM BOJ10CHADKEHUS
—PewnM paboTel CHCTEM BOJI0CHADW EHHA
—BogozabopHiie coopykeHHs

—CHCTEMBI ITOJJaYH H paclipe/IeIEHHsI BO/IEI
—BuyTpenHee BojocHab)KEHUE 3/1aHHI
—KauecTBO BOJIBI IPHPOHEIX HCTOYHHKOB
—@OYHKIHH OYHCTHEIX COOPYKEHHH
—Koaryiauposanue

—OTCcTauBAHHUE BOJIEI

—OcBeTIIEHHE BO/IEI

Yuemo, % NoANWUCAH

— TN RTIOHEA T OTCTERD CTOYHEIX BOJ]
CepTudu@ry neF kil SroT R 556 A2 2ot B UBIHIEN ! 5E
SnanenelCx eMEr LK O XIRARECH O 6 eTkn cTouHBIX BOJ
—I'rybokas ourcTKa ¥ 00€33apakMBAHUE CTOYHBIX BOJ|
Neiictarre TUATSARPEL Doa NTKOR ATPOY HEIX BOJ|
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—(CHCTEMBI H cXeMBI BoJlocHabxeHHsA. CxeMma BojocHaAOKeHHA HacelleHHOTro MyHKTa. HopMaTuBHasA 0aza MHKEHEPHBIX
CHCTEM H 000pYJ0BaHHs, IJIAHHPOBKA M 3aCTPOHKA HACEIEHHBIX MECT.

—BojocHabxeHHe IpOMITpEIMPHATHH, HEDKEHEPHBIX CHCTEM H 000py10BaHHE, IJIAHHP OBKA.

—OCHOBHEIE  JlaHHBIE IS NPOEKTHPOBAHHA  BOJONPOBOJHONH  CETH  (HOPMEI  BOJONOTPeOJIEHHs, PEeXHUM
BOJIONOTpeOIeHHA, pacXo/IBl, HAIIOP).

—HMcTOYHHKH BOJOCHAOKEHHS, OLIEHKA TEXHHYECKOTO COCTOSHHS H OCTATOYHOIO pecypca CTPOHUTEILHBIX 00BLEKTOB H
KOMMYHAJILHOT0 000py/10BaHHA BOJOCHA0KEHHS.,

—Bojo3abopHele cOOpYKEHHS H3 I10/13€M HBIX HCTOYHHKOB, SKCIUIyaTalHA, MpoQHIaKTHIECKHE OCMOTPEI H PEMOHTEL.
—Boj103abopHEIe COOPYHKEHHS W3 ITOBEPXHOCTHRIX HCTOYHHKOB, SKCILTYATALM, PO(PHIIAKTHIECKHE PEMOHTEL
—LleHTpoOexHEIe HACOCE! (VCTPOHCTBO, MPUHIHIT padoTel, paboyue Xapak TEpUCTHKH, HOpMATHBHEBIE TpeOoBaHMs ).
—Bo/10Ip0BO/IHBIE HACOCHBIE CTAHLIHH (KIacCcH(pHKALMA, HAazHAYEHHE, SKCIUTY aTalHs, pEMOHTEI).

—HapywHasd BOJONpOBOJHAA Ce€Th (CXEMBl TpacCHPOBKH, 5JEMEHTHl, TpyObl M apMmarypa, SKCIUIyaTallHs,
Mpo(hHIaKTHIECKHE OCMOTPEI H peMOHTEI). TpeboBaHusA K BOJOIMPOBO/IHBIM CETAM.

IloBbIlIEHHBIN YPOBEHBb

SHamsy:
4. OWILTPOBAHHE BOJIBI
5. Obe3zapaxMBaHHE BOJIBI
6. Xapak TepHCTHKA CTOYHBIX BOJI
7. CHCTEMEI BOJIOOTBE]IEHHS
8. I'uapasnyeKuid pacdeT BOIOOTBOJALIHX CETEN
9. Bo00TBO IS IAs CETh HACEJIEHHBIX ITYHKTOB
10. B0/100TBOIA1I[HE CETH ITP OMBIILIEHHEIX IIPEIPUSTHI
11. BojgooTBosiHe ceTH aTMOC (PEPHBIX 0CaJKOB (BOJOCTOKH)
12. O6opy10BAHHE HACOCHBIX CTAHIIHI
13. CoCTaB M CBOHCTBA CTOYHBIX BOJI
14. TexHoJOrHIecKHe CXeMbl O9UCTKH CTOYHBIX BOJI
15. Mex anudeckas O9HCTKA CTOYHEBIX BOJI
16. Buonormaeckas 04McTKA CTOIHEBIX BOJ]
17. Bronornaeckas 09MCTKA CTOYHEIX BOJ] METOOM GHO-()HIL TP ALIUH
18. OuHCTKA CTOYHBIX BOJI (h1oTaLueii
19. OYNCTKA CTOYHBIX BOJI KOATYJIHPOBAHUEM

Vuems, gradems:

eMeToner OUMCTKH U 00e33apaKuBaHUAg BOJEL.

ePeareHTHOE X03sMHCTBO (HAZHAYEHHE, HJIEMEHTEL, TEXHHUKA DE301TaCHOCTH).

eCMecHTENH, OTCTOHHHKH, OCBETJIUTENH CO B3BELICHHEIM CJIOEM OCAJIKa, CKOpPEIE 3€pPHHUCTHIE (PUILTPHL OLIEHKA
TEXHHYECKOTO COCTOSHHS H OCTATOYHOIO pecypca CTPOHUTENLHEIX 00BEKTOB HHUIHIHO-KOMM YHAIILHOTO X0351HCTBA U
MK WIHILHO-KOMMYHATBEHOTO 000py10BaHUS.

e(CXeMa KaHAIH3AIMH HACEIEHHOT O IMTYHKTA U €€ OCHOBHEIE 3JIEMEHTHI.

e(CXeMBl TPaCCHPOBKH KaHAIM3ALUMOHHEBIX ceTeH. PacnoiokeHHe KOMMYHHKALMH OTHOCHTEIBHO (DYHIAMEHTOB
3[JaHHH H JpYTHX KOMMYHHKAaITHH.

eOmnpejieneHHe PacuYeTHEIX PACX0/I0B, CKOPOCTH, YKJIOHEL, TJIyOHHA 2a10%eHH KaHAIH3allHOHHOH CETH.

o YCTpOHCTBO KaHATTH3ALMOHHOH ceTH. TpyOrl. Kook TpedboBanus K sKCIyaTaliH, OCMOTpaM H pEMOHTAaM.

o JloIeBasl KaHAJIHM3ALMOHHAA CeTh (HAazHAYEHHE, YCTPOHCTBO).

e[lepekauka cTouHEIX BOJI. KaHamHzallMOHHBIE HACOCHLIE CTaHIIHH.

e(CocCTaB 3arpsi3HeHHH U METO/IBI OYUCTKH CTOYHBIX BOJ.

o TeXHOJIOrHYecKasl CXeMa ropoJICKHX KaHAIM3AlHOHHLIX OYHUCTHBIX COOPYKEHHH: OLIEHKA TEXHHIECKOTO COCTOSHHS
H OCTATOYHOTO pecypca CTPOUTENLHBIX OOBEKTOB CTAHLIMH U 000pYJOBAHUS.

o [ peboBaHHA K PACIIOJIONEHHIO CTAHLIMH OYUCTKH CTOYHBIX BOJI OTHOCHTEILHO TOpOJia U BOJHEIX OOLEKTOB.

o [ [pHHIIHITEI pa3zMeEILIEHHS H CITOCOOBI MPOKIIAJKH MTO/I3€MHBIX KOMM YHHKALIHH.

Tlomewrg doMevEpRRMpYtpona
Cepti dJI?H(E:'IHcEMﬂEM ggﬁ%&? EE@&EQEE/IH, HOPMEI HD’I]}E:E!J]E:HHH, pacucT I[D'IpE:ﬁHDCTH B BOJIC
Branen®CHCTEMBLERPTICEQ BOHQCHAOMEHNA
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MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUSI POCCUMCKOM
GOEJIEPAIINNA
OEJIEPAJIBHOE N'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXKJIEHHUE BbICHIEI'O OBPA3OBAHMUS
«CEBEPO-KABKA3CKHUU ®EJIEPAJIBHBINA YHUBEPCUTET»
Maruropckuii HHCTHTYT (punnan) CKOY

MeToanuyeckne ykasaHHs
MO BBIMTOJHEHUIO KOHTPOJIBHOM PadOTHI
mo aucuuIuinHe « MHKeHepHbIe CUCTeMSBI 31aHuil U coopyxkennd (Bogocnabxenue u
BOZOOTBEICHNUE C OCHOBAMH THIPABIIUKH )»
i cTyaeHtoB HanpasneHud noarotoBku 08.03.01 CrpourenscTBo

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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COAEPKAHUE

BBEJIEHUE

1. HEJIb, 3AJIAYU U PEAJTM3Y EMbIE KOMIIETEHIIHMHA

. OOPMVYJIMPOBKA 3AJIAHWA U EI'O OBBEM

. OBIIIME TPEBOBAHUSA K HAITMCAHWUIO 1 O©OPMJIEHNTIO PABOTEI
. PEKOMEH/JIALIMH ITO BBIITOJIHEHWHO 3AJIAHW A

. BAPUAHTBI KOHTPOJIbHOM PABOTEI

. KPUTEPUHU OLIEHUBAHWA PABOTEI

JOPATIOK 3AUINUTHI

. ITEPEYEHbL BOITPOCOB K 5K3AMEHY

. CITMCOK PEKOMEH/TYEMOMU JINTEPATY PhI

el o R S =) T ¥, T N % B

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBEJEHUE

«H¥KEeHEepHBIE CUCTEMEI 3IaHUN U COOPYKEHUH (BOI0CHAOKEHNUE M BOLOOTBEAEHUE HA
OCHOBE THIPABINKM )» PACCIUTAHLI HA CTYJEHTOB OYHOU (POPMBI OOYIEHUS MO HAMPABIECHHUIO
08.03.01 «CrpourenscTBo» (kBanu(pukanus (crenens) Oakanasp) npodunt « CTPOUTEIBCTBO
30AHUN U COOPYKEHHUI».

WNuxenepnas THUOPONIOTHA HW3Yy4A€T HNPOLECCH, NPOMUCXONANIAE B IIPHUPOJHEIX BOOAX, B
pE3yIbTATE B3aUMOAEHUCTBUA MX C TPAHCIIOPTHBEIMHU M TMAPOTEXHUYECKUMH COOPYKEHHAMHU.
[Ipp  anmaymmze  CTaruCTUYECKUX — JAHHBIX, MOOAYYA€MBIX Npu  HAOmMOOEHWH 34
TUIPOJIOTHYECKUMH  ABJIEHUAMH W IPOLECCAMH, HWHKEHEPHAS THUIOPOJIOTUA IMPUMEHAET
anrmapar MareMarn4eCKON CTaTUCTUKHU IS CHCTEMATHU3allui U UCTIO/Ib30BAHUA 3THUX JTAHHBIX B
HAYYHBIX U NPAKTUUECKUX 1[EJIX.

B wacTHOCTH, METOOEI MATEMATHYECKOM CTATUCTUKU HCHOIB3YIOTCA B PEKOMEHIAIMAX ITO
ONPENENEHUI0 PACYETHBIX THAPOIOTMUECKUX XAPAKTEPUCTUK HOPH  HPOEKTHUPOBAHUHM
TPAHCIIOPTHBEIX COOPYKEHHH, HAIPUMEP, CPENHUX TONOBBEIX, MAKCUMAJIBHBIX PACXOZOB H
HAUBEICIINX YPOBHEU BOJEBI B PEKAX.

WMuxenepHas rugposorus paspadarelBA€T CHIEHUATBHBIE METOABI, OCHOBAHHBIE HA
aHAMI3€ MPOUCXOKIECHUA CTOKA, MO3BOJIAIONIME ONPENETUTh PACUETHBIE THAPOIOTHYECKUE
XapaKTEPUCTHKU TP OTCYTCTBUH JAHHBIX HAOMOAEHWH WX ITPH UX HELOCTATOYHOCTH.

Baxnoe MeCTO B MHKEHEPHOUN THUAPOJOTUM 3aHUMAET TEMA, CBA3aHHAA C M3YUEHUEM
U3MEHEHUH  PYCIOBBIX IIPOLECCOB ITON BIWAHAEM CTPOUTEILCTBA  TPAHCIIOPTHEIX
coopyxeHu. K HUM OTHOCATCA: 3aHECEHWE NJOHHBIMHM M 3aUJICHUE B3BEIIEHHEIMM HAHOCAMU
BOJOMPOBOMANINX COOPYKEHMH, MECTHBIE M 00MIME Pa3MBIBEI PEYHOTO PyClIa Y MOCTOBBIX
MEPEXOI0B.

B mOp0oKHO-MOCTOBOM CTPOWUTENLCTBE HEOOXOOMMOCTH HCIONBE30BATH PA3TNUHEIE
MapaMEeTPEl ITOTOKA BO3HUKAET HA CTAIMK U3BICKAHWN ABTOMOOMIBHEIX U JKEIE3HBIX TOPOT,
IpH HUX MPOEKTUPOBAHUM, pPa3pabOTKE MPOEKTOB OPTraHM3AlMM CTPOUTENBCTBA AOPOT,
BOJIOMPONMYCKHEIX TPYO,MOCTOB M JAPYIHUX JOPOKHBIX BOJOMPOBOMANINX COOPYKEHHUH.
['uaposornueckme MaHHBIE TIMPOKO HMCHOJB3YVIOTCS W BO BpeMsA HX CTPOUTEILCTBA H
SKCIuTyarauuu. YroOBl panuoHAILHO IPOEKTUPOBATH, CTPOUTH M SKCIUIyaTHPOBATH
ABTOMOOMJIEHEIE OOPOTrH, TpeOyroTCs 3a IIWTEIBHBEIM NEPUON HOAPOOHBIE CBEIEHUA O
TUIPOJIOTUUECKOM PEXHUME BOJHBIX OOBEKTOB, BOMM3M KOTOPBIX OHU PACMOTONKEHBI WM
MEepeCceKaroT uX. [HMAPOIOrMUECKUMHM W THAPABIUYECKUMH (PAKTOPAMU OINPENEIAIOTCA
TEHEPANBHEIE PA3MEPBl COOPYKEHHI: OTBEPCTHH MOCTOB W TPyO, DIyOMHA 3aI0KEHUA
(yHIaMEHTOB OTIOp MOCTOB, OTMETKM OpPOBOK 3EMIITHOTO MOJOTHA, CIHOCOOBI KpEIIEHUSA
OTKOCOB IIOJIOTHA, pPAa3MEPEl PA3MMYHBEIX COOPYKEHUM Ansd o0ecrnmedeHus CTaOMIIBHOCTH
3EMJIIHOTO MOJIOTHA.

3anpOEKTUPOBAHHBIMT MOCTOBOM IEPEXOI UEPEe3 BOAOTOK, BKIKYAIONIMN MOCT,
MOIXOMHBIE HACKIIMN U PETYIAIMOHHBIE COOPYKEHUA (CTPYEHAMPABIAIONINE AAMOBI), TOMKEH
o0ecneunBare OE30MACHBIN OPOMYCK BEICOKMX BOA U nenoxona. [Ipm BzanmonencTBuy moToka
C COOPYKEHMAMH MO CTOBOTO MEPEX0/1a BOSHUKAIOT MHTEHCUBHEBIE Pa3MBIBEL PYCJIA BCIEICTBUE
CTECHEHUA IMOTOKA, KOTOPBIE TAKKE TOMKHEI OBITH YYTEHBI OPH MPOEKTHUPOBAHUN MOCTOB.
Pa3MBIBEI pycen BO3HUKAIOT U B HUKHUX Obe(pax BOOOMPOMYCKHBIX TPYO.

Cayx0a bSKCruyarauuu JOPOT MCHOJIB3YET THUAPOJOTHYECKYH HHPOPMALUIO U
MPOTHO3El O MPOXOKICHUW ITABOJKOB M CEIEBEIX IIOTOKOB, 00 00pasoBanuu, pasBUTAH H
pa3pynieHUH 3aTOpPOB JIBAA HA YUACTKAX WX BIMAHUA HA COOPYKEHUSA aBTOMOOMIBHEIX JOPOT,
00 MHTEHCUBHBIX PA3MBIBAX PYCEN U OP.

HTabeiverpeaentirs BO3MOKHEIE TIPEIEILl U3MEHEHUA XapaKTEPUCTHK IOTOKA M UX

cpenune > ST © %HMLI HENPEPLIBHEIE THAPOMETPUUECKHE PabOTEI B TEUEHHE
CeptudmKar: 2C0000043E9AB8BI52205E 7TBA500060000043E

Bnanendd CCKOIBKERX TACCATKOB, Ji6F. C TPOM3BOACTBOM THAPOMETEOPOJIOTHUECKUX W3BICKAHUH IIPU
OPOEKTUPOBAHNN WHIKEHEPHBIX COOPYKEHUM CTYOEHTHl 3A09YHOM M OUCTAHIMOHHOU (POpM

Heicre OOV ICHEL Q3HAKOMITLA B IIEPUO yICOHOU THAPOJIOTHIECKON ITPAKTHKH.
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1. HEJIb, 3A/IAYHY U PEAJIN3YEMbBIE KOMIIETEHIIUU

[lenpro ocBoenusa muctmmumHbl «HHKEHEpHBIE CHCTEMBI 30aHUM M COOPYKEHUHU
(BomocnabOxxenue n BOOOOTBEOECHUE C OCHOBAMHU THUAPABIVKH)» SABILIETCA (DOPMUPOBAHUE Y
CTYIEHTOB MPO(PECCUOHANBEHBIX 3HAHUM W HABBIKOB MO BOMPOCAM BOAOCHAOKEHUA U
BOJOOTBENEHUSA M UCHOIL30BAHUE STUX 3HAHWUH U1 OPOEKTUPOBAHUA CUCTEM BOIOCHAOKEHNA
Y BOIOOTBEIEHUS.

3amadyu OCBOEHMA OUCHUIIINHBI U3YUHTh:

- IlpyuHumner #ENCTBUA W HA3HAYEHUE BHYTPEHHUX CHCTEM BOJOCHAOKEHUA U
BOJIOOTBEIEHUS;

- Meroasr ruapaBIMgeCcKuX pacu€ToB CUCTEM BONOCHAOKEHHN U BOJOOTBENCHU;

- Marepuansl TpyOOIIPOBOAOB U AJIEMEHTOB CHUCTEM, METOIBI 3AMIMTEL TPYOOTPOBOIOB
CHCTEM,

- OOopymoBanue, yCTAHOBKH, COOPYKEHHA W JIPYTUE€ SIEMEHTBHl CHCTEM
BOJIOCHA0KEHNA M BOTOOTBEIEHMA.

2. DOPMVYJINPOBKA 3AJIAHUA U EI'O OBBEM

CtpyKTypa KOHTPOJIBEHON PA0OTEHL:

1. Teopernuyeckass 4acre (BCeCTOpOHHee paccMOTpeHHe 4-X TeopeTHYeCKHX
BOIIPOCOB, MpPeJIOKEHHOI0 B METOAHYECKHX VKA3AHHAX B COOTBETCTBHH € HOMEPOM
BapuaHra). HemomycTumMo OTCYTCTBME CCBUIOK HA MCHOJB3YEMYIO JuTeparypy. O0nem
paboTter nomkeH ObITE HE MeHee 10 meyaTHRIX MCTOB.

2. CiHCOK HCMO0JIBL3YeMOH JINTEPATYPhbl.

1. Camyce, O.P. PykoBOACTBO MO M3y4e€HNIO TUCHUILUIMHEL «BogocHabxenue n
BopoorBenenuey / O.P. Camyces, B.M. Ocannukos, A.C. Kounparees. - M. ; bepmun :
Hupekr-Menua, 2014. - Y. 1. BonocnabxkeHnne n BOTOOTBEAEHUE BEICOTHBIX 3JaHUU. - 53 C.

3. OBIIUE TPEBOBAHUSA K HAITUCAHU IO U O©®OPMJIEHHUIO PABOTbBI

KourponsHas pabora BBEITOMHAETCA B MNEYATHOM BHAE HA nuctax ¢opmara A4.
Jlomyckaerca BBIMOTHEHWE PAOOTHI B PYKOMMCHOM BuUAE B Terpaau. OOmmit 00sem padOTEI
OOIKEH cocTaBiaATe 8-15 mucroB. Bapuant BriOupaercs mo mepBoM OykBe (aMuIuu U
moCaegHer nu(dpe Homepa 3a4eTHON KHUIKKH COMIACHO Taldmuire.

AOKYMEHT MNOANMCAH
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[Tocnemuasa
m(pa
HOMEPA 1 2 3 4 5 6 7 8 9 10
3a4eTHOH
KHHAKKH
AJLX | 1 2 3 4 5 6 7 8 9 10
BMI[ | 2 3 4 5 6 7 8 9 10 1
B,H.U 3 4 5 6 7 8 9 10 1 2
LOII | 4 5 6 7 8 9 10 1 2 3
S [ 5 6 7 8 9 10 I > 3 4
2 | Ly
S|EPD 6 7 8 9 10 1 2 3 4 5
s | K,C, 7 8 9 10 1 2 3 4 5 6
£l
= | 3,151 8 9 10 1 2 3 4 5 6 7
2 | ILY 9 10 1 2 3 4 5 6 7 8
= | K,® 10 1 2 3 4 5 6 7 8 9

B 3amanue BapmaHTa BKIIOUAETCA TPU TEOpeTHIEeCKux Bompoca. [Ipum nHamicanuu
TEOPETUYECKOTO BOMPOCA CIEAYET MOIb30BATHCS 3aKOHOOATEIBEHBIMI HOPMATUBHEIMUI AKTAMHU,
yueOHOU TUTEPATypPOi, MaTepHAIaMi NEPUOINIECKON MTEYATH U CTATUCTUUYECKUMM TAHHBIMH.
B xoHIIE KOHTPOITBEHON PAOOTEI HYKHO MPEACTABUTH CITMCOK UCIOIb30BAHHBIX MUCTOUHUKOB.

Texcr pedepara pomxeH CONPOBOMKIATECA PUCYHKAMM, Talbmunamu, rpadukamm,
(pparmenTamMu  TOomorpa(pMUECKUX IUJIAHOB W KApT, KOTOPBEIE HECYT  OOJBHIVIO
MHQOPMANMOHHYIO HArpy3ky. OO0s3areIbHBIMH  ABIAIOTCA CCBUIKA HA MCHOJIb30BAHHBIE
JIATEPATYPHBIE UCTOUHUKH.

Konrponsnasa pabora mo pe3ynpTaraM CaMOCTOATEILHOW PadOTBEI CTYIEHTA MOJIKHA
OBITH BEITOJHEH HA OCHOBE KOMITBIOTEPHBIX TEXHOJIOTHMH M PACHEUYATBHIBACTCA HA OIHOU
CTOPOHE CTaHAApTHOTO mucTa (popmara A4 Gemou ogHOoCOpTHOM Oymaru uepes 1,5 uHTrepBaia
YEPHBIM IPU(PTOM C MOAAMHU BOKPYT TEKCTAa. O0OBEM OTUETA COCTABIAET 25 MEYATHBIX JIMCTOB
(¢popmara A4.

Paszmep neBoTr0, HWKHETO M BEPXHETO moned — He MeHee 20 MM, MpaBoro — HE MEHEE
15 mm. Pazmep mpugra 14. Pekomengyemsni mpu@t - TimesNewRoman.

Teker momkeH paBHOMEpPHO pacmonararbCa HA CTPAHUILIE, ¢ OAMHAKOBEIMU OTCTYHAMHU
OT HA4aJjia Mmojis, IJI€ PacIoIaraerca TEKCTOBBIM MATEpUai. |€KCT, HAYMHAIOMIEHCS C KPACHOU
CTPOKH, meyararoT ¢ ab3ana orcrymom 1,25 ¢m oT Hauana CTPOKH.

Kaxneni  CTPYKTYpHBIM — pasgen  (BBEOEHWE, TUIABBI, 3aKIIOUEHHUE,  CITHCOK
VICITONIB30BAHHEIX MCTOUHUKOB) HAYMHAETCSA CTPOro ¢ HOBOU CcTpaHunsl. [logpasnensr BHyTpu
OCHOBHOTO pa3ena pa3MENnIatoTCs Ha TOM e CTPaHUILE.

[TomuepkuBare 3aroJIOBKM W IMEPEHOCUTH CIO0BA B 3arOJIOBKE HE JOIMYCKAETCH.
PexomMeHayeTcs BEIIENATE 3ar0JIOBOK KUPHBIM HIPH(PTOM.

Pa3nensl N0JKHEI UMETH MOPAJKOBBEIE HOMEPA HA MPOTMKEHUH BCETO TEKCTA OTUETA,
0003HaueHHEBIE apadckumu U pamit 0€3 TOUKM 1 3aITUCAHHBIE ¢ A03aI[HOTO OTCTYIIA.

[Togpazmensl DOMKHBEI MMETH HYMEPAIUIO B MpPENEnax Kaxaoro pasgena. Homep
moapasnena COCTOMT M3 HOMEPOB paszaeia W MOApa3fena, pPa3IeleHHBIX TOUKOH. B koHme
HOMEpA MOJpAa3eia TOUKA HE CTAaBUTCA. Pasmensl, Kak U MOOpa3fenbl, MOTYT COCTOATE M3

OHOTO NIbHGEKOABEHEALYHKTOB.

FUvT e P itveeT moapaznenos, TO HyMepalus MyHKTOB B HEM IOJIKHA OBITH B

CepTudukar:

2C0000043E9ABBESS52205E7BAS00060000043E

Brnanend I PEIAGIAX o KAHIOT Qe PAZALIA, 1 HOMED NYHKTA OOJDKEH COCTOATH M3 HOMEPOB pasacia U
MYHKTA, Pa3AEIEHHBIX TOYKOU. B KOHIIE HOMEpA ITyHKTA TOUKA HE CTABUTCSl.
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4. PEKOMEH/IAIIVU 110 BBINTOJIHEHHWU IO 3AJIAHUS

Teopernueckas 4acTe OPEeAMOIArdeT U3YIEHUE OMHOTO U3 CASAVIONIUX BOMIPOCOB
CopOunonHas 04nUCTKAa CTOYHBIX BOJ

O4ucTKa CTOUHEIX BOJ 030HUPOBAHUEM

CxeMBl (PU3UKO-XUMUUECKON OUMCTKHA CTOYHBIX BOJ

['myOokas ouncTka u 00e33apakuBaHUE CTOYHBIX BO

YTwm3aius 0CaaKkoB CTOUHBIX BOJ

CucreMsl u cxeMbl BOgOCHAOkeHMA. CXxeMa BOJ0 CHAOKEHU S HACEIIEHHOTO ITYHKTA.
HopmarueHas 0a3a MHKEHEPHBIX CUCTEM U 000PYIOBAHNA, UIAHUPOBKA U
3aCTPOMKA HACEIEHHBIX MECT.

Bongocuabxenne mpoMIpennpusaTHi, UHKEHEPHBIX CUCTEM U 000PyI0BaHUE,
TUTAHUPOBKA.

OCHOBHBIE TAHHEIE IJIA IIPOEKTUPOBAHMA BOLOIPOBOIHOU CETH (HOPMEI
BOOOMOTPEONIEHUSA, PEKUM BOZOMOTPEeOIEHN A, pACXOOBI, HATIOP).

HcTrounmkn BogoCcHAOKEHN A, OI[EHKA TEXHUUECKOTO COCTOSHHUA U OCTATOYHOTO
pecypca CTpOUTENLHBIX 00BEKTOB M KOMMYHAIBHOTO 000PYI0BAHUSA
BOITOCHAOKEHN.

Bono3abopHsie COOPYKEHUA N3 MOA3EMHBIX NUCTOUHUKOB, SKCILITYAT ALH,
OpO(PUIAKTHIECKHE OCMOTPEI U PEMOHTEL.

Bono3abopHbIe COOPYKEHN U3 MOBEPXHOCTHBIX HCTOUHNUKOB, SKCILTyaTaIus,
OpO(PUIAKTHIECKNE PEMOHTEL.

[lenTpoOexHBIE HACOCHI (YCTPOUCTBO, MMPUHIMIT PpA0OTHI, padoune XapakTEPUCTHKH,
HOPMATUBHEIEC TPEOOBAHM).

5. BAPUAHTHBI KOHTPOJIbBHOU PABOTHI

Bapuanr 1
1.Buner norpebnennsa Boabl
2.CUCTEMBI TOPAYETO BOIOCHAOKEHU
3.KoarymipoBanue
4.Cwmecureny, OTCTOMHUKH, OCBETIUTENN CO B3BEIIEHHBIM CIIOEM 0CAIKa, CKOPBIE 3€PHHUCTHIE
(PWIBTPHI: OIIEHKA TEXHUIECKOTO COCTOAHUSA U OCTATOYHOTO PECYpCa CTPOUTENBHBIX 0OBEKTOB
KMITUIIHO-KOMMYHAJIBHOTO X03AMCTBA U KIIMIITHO-KOMMYHAJIEHOTO 000 pYyI0BAHMS.

Bapuanr 2
1.Hopmer BogonoTpebienus
2. JloxaeBas KaHATM3AMOHHAA CETh (HA3HAYEHUE, YCTPOUCTBO).
3.’ unpapmiueknii pacuer BOJAOOTBOOANINX CETEN
4.Cxema KaHAMM3a1M1 HACEIEHHOTO IMTYHKTA U €€ OCHOBHBIE AJIEMEHTHI.

Bapuanr 3
1.Pacuer BogonoTpeOneHns HACEIEHHBIX TyHKTOB
2.PearenTHOE X03AMCTBO (HA3HAYEHNE, SIIEMEHTEI, TEXHHKA 0€30MaCHOCTH).
3.OunsETpOBAHNE BOOBI
4.000pynoBaHne HACOCHBIX CTAHIINH

Bapuanr 4

1. U CTOuBRBR oS A e

Ceptuch Zay CEPONMCTEOABRAHAPEFaMI0HM0A4eeT. TpyOsl. Komommer. TpeboBanua k skcmayaTaipiw,
RS eMoTPART Tt PERIB AT P00

3.BomooTrBomsamnime cetu arMoC(PEPHBIX 0CATKOB (BOIOCTOKH)
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4.buonornueckas OUMCTKA CTOUHBIX BOJ METOAOM OMO-(pUIBTpaLII

Bapuanr 5.
1.Knaccudukanus cucreM BOg0 CHAOKEHUS
2.CocraB 3arpA3HEHUH U METOABI OUUCTKH CTOYHEIX BOJ,.
3.Bomo3abopusie COOPYKEHUS 13 MMOI3EMHBIX MCTOYHHKOB, HKCILTYaTarus,
PO (PUIAKTUIECKHE OCMOTPBL U PEMOHTHI.
4.YVTumzaimg 0caakoB CTOYHBEIX BOJ

Bapuanr 6
1.Pesxxum paboTel cUCTEM BOIOCHAOKEHMA
2.HapyxxHas BOIOMpPOBOOHASA CETh (CXEMBI TPACCUPOBKH, SJIEMEHTHI, TPYORI M apmarypa,
SKCIUTyaTanusa, NpouIakTHIECKUE OCMOTPEI U PEMOHTEI). IpeboBaHus K BOJOOPOBOIHBEIM
CETAM.
3.01rcranBanme BOIEI
4.I'myOoxas ouncTka u 00e33apakUBaHNE CTOYHBIX BOJ

Bapuant 7
1.Bono3abopHeie COOpyKEHU
2.ITog3zemMHBIE KOMMYHHKAIIMHN TOPOaA
3.0cBeTneHue BOOLI
4. Texnomornyeckas CxemMa TOPOACKUX KAHAIM3AIMOHHBIX OUMCTHBIX COOPYKEHHU: OIIEHKA
TEXHUYECKOTO COCTOAHUA W OCTATOYHOTO pECypCa CTPOUTENBHBIX OOBEKTOB CTAHIMU U
000pynOBaHUI.

Bapuanr 8
1.Cucremsl mogauu v pacupeneneHus BOILI
2.CopOnmoHHas OUMCTKA CTOYHBIX BOX
3.0nmpenenenne  pacyeTHBIX  pacxOOOB, CKOPOCTH, VKIOHEI, INyOMHA  3aJI0KEHUA
KaHATM3aITHOHHOH CETH.
4.OCHOBHBIE JAHHBIE I TPOEKTUPOBAHUS BOOOMPOBOIHOM CETH (HOPMBI BOAOMOTpEONIEHM,
pEXUM BOOOMIOTPEOIEHUSA, PACXOIBL, HAIOP).

Bapuanr 9
1.Buyrpennee Bogo cHaOKEHUE 3TAHUM.
2.DYHKIINU OYUCTHBIX COOPYKEHUHN
3.CxemMBl TpacCUpPOBKM  KAHAMM3AIMOHHBIX  ceTed. PacmomoxkeHne  KOMMYHHMKAIIMI
OTHOCHUTEIBEHO (PYHIAMEHTOB 3JAHUN U IPYTHUX KOMMYHHKAIIHI.
4.BogonpoBOonHEIE HACOCHEIE CTAaHIMU (KjIacCU(pUKanuA, HA3HAYECHUE, OSKCILIyaTalus,
PEMOHTEI).

Bapuanr 10
1.KagecTBO BOABI MPUPOIHEIX HCTOYHUKOB
2.llenTpoOexkHEIE HACOCH (yCTPOMCTBO, HOPUHLMI padOTEI, padoune XapakTEepUCTHUKH,
HOPMATHUBHEBIE TPEOOBAHMSA ).
3. TpeboBanua Kk pacmoONOKEHUIO CTAHIIMM OYUCTKHA CTOUHBIX BOA OTHOCHTENRHO rOpoma
BOOHBIX 0OLEKTOB.

4.04ucTKa CTOYHEIX BOA 030HUPOBAHUEM
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6. KPUTEPUU OLHEHUBAHUSA PABOTbI

OT_I,EHI{E], «OTJIMYHO» BBICTABJIACTCA CTYOACHTY, €CJIKM CTYACHT IMOJIHOCTBIO CITPABHIICA C
3dJdHHCM, ITOKA3dJI YMCHHA 1 HABBIKH.

OneHkKa «XOpPOIIO» BEICTABIAETCA CTYAEHTY, €CJIM CTYIEHT MOJHOCTEIO CIIPABUIICH C
3aJaHueM, ITOKA3a]1 YMEHU M HABBIKW, TOMYCTWI HE3HAYUTEILHBIE OIINOKH.

OneHka «yIoBJIETBOPUTEILHOY» BBICTABIIAETCA CTYNEHTY, €CIIU CTYIEHT ITOJIHOCTBIO
CIIPaBHIICA C TEOPETUYECKUM 3aJaHUEM, HO HE MTOKA3aJl YMEHUs U HABBIKH.

OneHka «HEYIOBIETBOPUTEILHO» BBICTABIIAETCA CTYIECHTY, €CIU HE CIPABUICA C
MOCTABIEHHEBIM 3aJAHUEM.

7. HOPATOK 3AHINTDBI

[TonyunB npoBepeHHy0 pabdOTy, CTYIEHT OOMKEH BHUMATEIBHO O3HAKOMHUTBLCS C
pereH3ue, TOMETKAMHU HA MOJIAX U BEIIMOJHUTE BCE YKA3aHWA HAYYHOTO pykoBoaurens. Ecim
paboTra HE COOTBETCTBYET HPEIBABIACMEIM TPEOOBAHMUAM, HEOOXOOUMO O3HAKOMUTBCS C

peneHsuen, nopadorateh KOHTPOJIBHYHO padoTy, yCTpaHWMB BCE HEIOCTATKH, YKA3aHHBIE
HAYYHBIM PYKOBOJUTEIEM, U B HOBOM BAPHAHTE CAATH HA MPOBEPKY.

B ycranoBineHHell kKaeapou CpOK UCIOJHWUTENb O00A3aH SABUTHCS HA 3aMIUTY
KOHTPOJBHOM pabOTEL, MMesA C CO0OM MOCIEOHUU BAPUAHT, PEHEH3UI0 HA MEPBBIM BAPHAHT C
3aMEYAHMAMUI PYKOBOIUTENA M 3a4ETHYIO KHUKKY.

[Ipu 3ammre crymeHT nomkeH OBITH TOTOB OTBETUTH HA BOMNPOCHL HAYYHOTO
PYKOBOJUTEILA IO BCEM TEME KOHTPOJIBHOU PAOOTHI.

9. CINCOK PEKOMEH/IYEMOW JINTEPATY PbI

OcHoBHasl 1uTeparypa:

1. Camyce, O.P. PykOoBOACTBO N0 W3y4EHHMIO OUCHMILUIMHEL «BomocHabxkeHue u
BopoorBenenue» / O.P. Camycs, B.M. OBcsnnukoB, A.C. KongpateeB. - M. ; bepmun
Hupekr-Menua, 2014. - Y. 1. BonocnabxkeHnne u BOGOOTBEIEHUE BEICOTHBIX 3JaHUU. - 53 C.

IlepeyeHs TOMOTHATEILHOM JIUTEPATYPHI:
1. Camycs, O.P. BomocnabxkeHne u BOZOOTBEAEHHUE C OCHOBAMHU THUAPABIHMKHU

yuebnoe mocodbue / O.P. Camycs, B.M. OBcannukoB, A.C. Kongparees. - M. ; bepmin :
Hupexr-Menua, 2014. - 128 c.
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