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BBEJIEHUE

MeTtonuueckrue ykKazaHUS II0 BBITOIHCHUIO MPAKTUYECKHUX padOT 110
mucuuninHe «MHkeHepHbIe cUCTeMBI 3JaHUN U coopyxeHUU (BomgocHadxenue u
BOJIOOTBEICHUE C OCHOBAMU THPABIUKH)» IIPEIHA3HAYCHBI JJIs OaxkajaaBpOB
3a049HOM (POPMEI OOYUEHHS.

Hens pucuunimiael «MH)XEHEPHBIE CHUCTEMBI 3[TAHUM M COOPYIKEHUM
(BonocHaOxeHME M BOTOOTBEICHUE ¢ OCHOBAMM THMIPABIUKH )):

- ¢opmupoBanue Habopa TPOPECCHOHAILHBIX H  OOIIEHAYYHEIX
KOMIIETCHIIMM Maructpanra no HanpasiaeHuo 08.03.01 «CrpouteabcTBoy,
npoduis «l 0pOICKOEe CTPOUTENLECTBO H XO3SIHCTBOY.

- O3HAKOMIIEHHE CTYJEHTOB C METOJAMM OpPTaHU3ALMU CTPOUTEIILCTBA
OTIACIBHEIX OOBEKTOB M MX KOMIUIEKCOB, OpPraHM3alUOHHEIX CTPYKTYp H
IPOM3BOJICTBEHHOM JICATEIBHOCTH CTPOMTENLHBIX OPraHu3alyi; OpraHu3aIlUCH
MATEepUATBLHO-TEXHUYECKOTO OOCCIEUCHUS CTPOUTEILCTBA; IUIAHUPOBAHUS U
MOJTOTOBKM CTPOUTEIILHOTO MPOU3BOJICTBA; OIIEPATUBHOIO YIIPABJICHHS M
00eCcIeUeHU S Ka4eCTRA.

-IIPUBUBAHME CTYJACHTAM HABLIKOB TEXHOJIOTMYECKOTO IIPOCKTUPOBAHUS U
MOJICIMPOBAHUS  CTPOUTEIBHBIX IIPOM3BOJACTB, pa3padOTKa CTPOWIeHILIAHA
OOBEKTA, OTIPEICIACHUE U pACUET OCHOBHEIX MATCPHUATIBHO-TEXHUYECKUX PECYPCOB.

K OCHOBHBIM 3aj/1a4aM MpH U3YYCHUHU JJUCLMILINHEL OTHOCSTCS:

- IIPUOOPETECHME HEOOXOMMMEBIX 3HAHMM II0 BOIPOCAM OpPraHU3aIlUU
CTPOUTEIEHOIO MPOU3BOJICTBA, KAJICHJAPHOTO INIAHUPOBAHUS, KOMIIJICKTAIL[UU
CTPOUTEIBLHBIX OpTaHU3ALMN OCHOBHBIMU MATepHUAJIAMHU U KOHCTPYKI[USAMU;

- MOOArOTOBKA IPOCKTHOM M padOdey TEXHUYECKOU JOKYMCHTAIIMH,
o OpMIICHHE 3aKOHYEHHBIX ITPOSKTHO-KOHCTPYKTOPCKUX padoT;

- oOecricueHUE COOTBETCTBHUS Pa3padaTBIBACMEIX MPOCKTOB M TEXHMYECCKOU
JTOKYMEHTAI[UM 34JlJaHUI0, CTaHAapTaM, HOpMAM M IIpaBWIAM, TEXHUYECKHM
YCIOBUAM M JPYTHUM UCIIOJTHUTEIBHBIM JOKYMEHTAM;

- OpraHu3aIUsa padOUYMX MECT, MX TEXHUYECKOE OCHAIICHUE, PA3MCILCHUE
TEXHOJIOTHYSCKOTO 000 YIOBaAHUS;

- COCTABJICHMC TCXHUYECKOH JIOKyMEHTAaluu (rpauKkoB pabOT, HHCTPYKIIHH,

JIAHOB, CMET, 3asBOK HAa Marepuajabl, OOOpyIOBaHHE), a4 TaKKe

YCTAHOBIICHHON OTYETHOCTH I10 YTBEPKACHHEIM (POpMaM.
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IIpakTHyeckoe 3ansaTue Ne 1.
Tema 2. Cucremsl 3a00pa, MoJAA4YH H pacnpeaejeHHs] BOAbI

[lens 3anaTusg: 3HATH TPAAUIMOHHBIE M IIEPCICKTUBHBIC HAIIPABICHUS
OYMCTKH BOJBI [ IIATBEBOTO  BOJOCHAOKCHUSA, YMETh MCIIOIB30BATh
HOPMATHBHELIC ITPABOBLIC JOKYMEHTBI B CBOCH JIEATEILHOCTU

3ajaHue Ha 3aHATHE: pa3padoTarb CXEMY OYMCTKHA BOJBI /I ITUTBEBOTO
BOJIOCHAOKEHUS.

[lopsagok nencTBUM:
—03HAKOMUTBCS ¢ UCXOHBIMM JJAHHBIMH IO KAY€CTBY BOJIBI B ICTOUHHUKE, CPABHUTH
ux ¢ TpedyembiMu 110 CaHIIuny «llutheBas Boja. I urueHnueckue TpeOOBAHUA K
KaueCTBY BOJIbI LICHTPAIN30BAHHLIX CUCTEM ITMTHEBOTO BOJOCHAOKeHM . KOHTPOIB
KaueCTBAY;
~IIPOAHAIU3UPOBATE UCXO/THBIC JAHHBIE; -
—Ipo4ynuTaTh cOOTBeTCcTBYIOmME paszmenel CHulla «BomocHabxkenue. Hapyxubie
CETH U COOPYIKCHUS ;
—pa3padoTars CXeMy OYUCTKHU BOJBI (YKA3aThb OCHOBHBIC CIIOCOOBI OUHMCTKH BOJIHI,
IpeAIIonaraéMele COOPYIXKEHHMS MO OYHCTKE BOJbI, METOABI 00€33apakKuBaHUS).

TpeboBaHMS K OTUSCTHBIM MATepHaaaM: IPEJOCTABUTh CXEMY OUHMCTKH BOJIBI,
OIIMCAHUE METOJOB OUYMCTKHM, OCHOBHBIX COOPY)KCHHUM 11 OYMCTKH BOJIBI
MUTHEBOIO HA3HAYCHUSI.
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IIpakTHueckoe 3ausiTue Ne 2,
Tema 3. CucreMsl NOAAYH H pacnpene/ieHUst BOAbI

[lenp 3aHsATHSA: HAYYUTHLCS HCIOJL30BATH HOPMATUBHBIC IIPABOBBIC
TOKYMEHTEI B CBOCH JI€ATCIIBHOCTHU

3ajaHue HAa 3aHSATHE: ONPEACIUTh pPAacyeTHBIC pPAacXOIbl BOJbI, HAWUTHU
TUAMETP BOTOBOIA.

[lopsgok nercTBUM:
—BBIOpPATH CHCTEMBI BOJIOCHAOKEHUS IIOCEICHMS (XO3IUCTBEHHO- IIMThEBAS,
MPOTUBONOXKAPHAS, IOTUBOYHAS, IIPOU3BOCTBCHHAS);
—-pa3ooparecs ¢ (QOpMyIaMH  PACUCTHBRIX  pPAcXOJ0B  BOJLI  (CYTOYHEIE
MAaKCHUMAJILHBIC, MUHMMAJILHEIE U CpEJHUE; 4acOBble, ceKyHHBIC) mo CHully
«BonocHabxenue. HapyxHble ceTH U COOPYKEHU S ;
—~HAUTU BcE€ TpeOyeMmble 3HAYCHUS IIApAMETPOB; PACCUMTATh MAKCHUMAILHBIM
CEKYHIHBIM pPacxoj] BOIBI, II0 KOTOPOMY ONPEACIUTh JUAMETP BOJOBOA.
HMcnone30Bars TaOMMIEI THApaBIddecKoro pacuera lllesenena.

TpeboBaHus K OTYEeTHBIM MarepuaiaM: Kparkoe OnmcaHue CHCTEM.
PacuetHpie ¢GopMynsl cO BceMH OOO3HAYCHUSMH MW 3HAYCHUSMH. Pe3ynsrars
pacyera.

CHnHCcoOK JIHTEepPaTyPhl

IlepeyeHs OCHOBHOM JTHTEPATYPbI:

1. Camyce, O.P. PykoBoxmcrBo mno wu3yueHuro aucuuiumbel «BomocHabOxkenue wu
Bopooreeaenue» / O.P. Camyces, B.M. OBcannukoB, A.C. Konaparees. - M. ; bepnun : Jlupekr-
Memua, 2014. - 4. 1. BooocHaOxeHne 1 BODOOTBEIEHHUE BEICOTHBRIX 3IaHUH. - 53 C.

IlepeyeHb TOMOTHUTEJILHOM JIHTEPATYPbI:

1. Camyce, O.P. Bogocnabxenne u BOOOOTBEACHUE C OCHOBAMU THIPABIUKY : yueOHOE
nocobue / O.P. Camycs, B.M. OBcaanukos, A.C. Konaparses. - M. ; bepnun : [{upekr-Menua,
2014. - 128 c.
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MUWHHUCTEPCTBO HAVKH U BEICHIEI'O OFPA30OBAHUS POCCUMCKOU ®EJIEPAIINU
OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEX/IEHUE BBICHIEI'O OBPA3OBAHM I
«CEBEPO-KABKA3CKHNHN ®EJIEPAJIBHBIN YHUBEPCUTET»
[Taturopckuit uacruryt (punuan) CKOY

MeToanuyeckne ykasaHus
O BBIMTOJHEHUIO JIA0OPATOPHEIX padOT
no gucuuIummHe « MHkeHepHbIe CUCTeMBI 31aHui U coopyxenuil (Bomocnabxenue u
BOJTOOTBEIEHUE C OCHOBAMU THIPABIIUKH ))»
o CTyaeHToB HanpasiaeHusa noarotoBku 08.03.01 CrpourenscTBo
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COJ/IEPXKAHHE
|5 TS (= 5 15 (=

1 .JTaboparopnas padora Nel Pacuer HapyKHBEIX ceTedl cucTeMsl BogocHa0xenus. Onpenenenue
auaMeTpa BOOOIIPOBOIHOM CETH.
2. JTaboparopuas pabora Ne2. OcCHOBHBIE YPABHEHHS CTATHUKU W KHHEMATHUKH

Pacuér BHyTpEeHHEN KAHATU3AIMH . . . ...........

3. CIIMCOK JIITEPATYPBL. . ceucereeeeeeieteerateeatesatesatesatesasteasee steneensemne sastsane ane sane sans mann ssnns
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BBE/IEHUE

Llenpro mucimnmmmuel «BomocHaOkenne w1 BOOOOTBENEHHUE C OCHOBAMM THAPABIUKH»
ABIAETCA  Iepenada CTYOEHTaM  OCHOBHBEIX TEOPETMUYECKMX CBEACHMM M3 001acTu
MPOEKTUPOBAHUA U PACUETA COBPEMEHHBIX THIPABIMYECKUX CHCTEM KU3HEO0OECIIEUCHI .

Bremomnenue madoparopHeix pabor cmocoOcTByer Oonee rmy0OKOMY HOHHMAHHIO
OUCHUILUIMHEL M IOMOTA€T CTYOEHTY NPUOOpECTH NPaKTHYEeCKHE HABBIKM IIpu padore ¢
WHKEHEPHBIMUA CHCTEMAMU 3JaHUH.

[lepen nauamom mpoBEIEHUA OMBITOB CTYNEHT NOJIKEH HAPUCOBATH B padoueil Terpamu
CXEMY YCTAHOBKHU, MOATOTOBUTE HEOOXOIMMBIE TAOMUIIEI 71 3aITUCH ITOKA3aHWUI TPUOOPOB.

[TponenaB HeoOXOMMMBIE U3MEPEHHUS U BEIMTOJIHUB TPEeOyeMBI€ paCueThl, CTYIEHT TOJIKEH

COCTAaBUTH OTUET O padoTe, IIe MOMENIAETCA KPAaTKOE OMMCAHNE YCTAHOBKH U ITPOBEIEHUS
OTBITOB, OCHOBHBIE (DOPMYIIBI, PE3YIALTATEL OMBITOB, AHAJIN3 MOJIYUEHHBIX PE3YJIBTATOB U
COOTBETCTBYIOIIME BEIBOEI.
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JIABOPATOPHA ST PABOTA Nel
Tema2. Pacuer HAapY:KHBIX ceTell cCHCTeMbI BOJOCHADxkeHHs. OnpeJeieHHe JHAMETpPA
BOIONIPOBOJIHOM CeTH.
1.1 Llems paGotel. Onpenennure SKCIEPUMEHTAIBHBIM IYTEM  OCHOBHBIE CBOMCTBA
HKUIKOCTH.
1.2 OcHOBHBIE TEOPETHUYECKHE CBEIECHM.

COIpOTUBIIEHUE PACTKEHUIO GHYMPU KANESIbHbIX HCUOKOCMEU NO MONEKVIAPHOU
meopuu modcem 0Obims 3Hawumenvhvlm 0o 10000 amm. Oonaxko awodvie Oadxce MexHu4ecKu
YUCMble HCUOKOCHU COOepHcam 636EUICHHbIE MEEpOoble YACMUYbl U NY3bIPbKU 2A308 U He
BLIOEPIHCUBAIOM 0aHCe HEIHAYUUMETbHBIX Hanpaxcenuu pacmsxcenusa. Hanpuwep, mpebdyemcs
HOOHAMb HCUOKOCHb U3 CKBANCUHBL ¢ DOMbUOU 2TVOUHBL. B 3mom ciyuae noo deicmeuem 6ecd
HCUOKOCMU, HAXOOAWeUCA 68 NOOHUMAoweMcsa mpyobonposode, MHCUOKOCMb pDa3pbléAemcs ¢
obpazoganuem ca3o6vlx nonocmeu. llosmomy cuumaemcs, 4mMoO HANPANCCHUE DACMANCEHUA 6
KanetbHblX HCUOKOCMAX HEBOIMOJHCHDL.

Bszkocmp o HA3BIBAETCS CBOMCTBO KHIKOCTEN OKA3BIBATE COMPOTUBIECHUE CABUTY. OHA
IPOSBIAETCA B BUIE BHYTPEHHETO TPEHUS MMPU OTHOCUTEIRHOM HNEPEMETIIEHNN CMEKHBIX YACTUI]

awcuoxocmu. Taxum Gﬁpﬂi‘&-ﬂ, GASKOCHb Xdpdkmepusyem cmeneHb mexKyHecmu HCUOKOCIU UTU
NOOBUNCHOCHb €¢e HdCcmiuy. Bsaskocmb ecmb CBDIECH’ISG, RPOMUGOROTOMCHOE MEKYVHEeCMU . bonee
GASKIUE

HCUOKOCIU (2TUYEPUH, CMA3O0YHbLE MACIA U Op.) AGIAIOMCA MEeHee MEeKYUUMU U Ha0Oopom.

KacarenpHoe HampsKeHUE _ - DOTO KacarenbHas COCTABJAIONIAA —HAMPDKECHUS,
OEUCTBYIONIETO HA KUAKOCTE. B TO Bpems Kak, JABIEHUE — 5TO HOPMANBHOE K IUIOMIAOH
Hanpsxenue. KacaremsHoe HanpsKeHUE B KUIKOCTH, KAK PE3YALTAT €€ BA3KOCTHU, 3aBUCUT OT

poma U Xapakrepa TEUYCHHUA U U3MEHACTCA MPAMO IIPOIOPLHHMOHAIBHO MONEPEUHOMY TPASUECHTY

duv
CKOPOCTH d_}, W PaBHO

dv
_ - L E.,.Hz’,-u‘?

e _ - KO3(PPUIUEHT OUHAMWYECKOM WM a0COomoTHOM BA3KOCTU. [lomepeunsrn rpagueHt

dv
CKOPOCTH 5 Ompeaenaser co00i M3MEHEHHE CKOPOCTH, MPUXOIANICeCsS HA €OUHWIY IUHBL B
dy Y

HAIPABJICHUM ), T.€. MEPHEHIUKYISAPHO HAMPABICHUIO TEUEHUA JKUAKOCTU M, CIEI0BATEILHO,
KﬂpﬂI{TEpHE}’E‘T HHTCHCHBHOCTE COIBHI'd CIIOCB KHUIKOCTH B ,I[HI—H—IGﬁ TOUKE.

Kostppuumedt nuHaMudeckoi Bazkoctd B cucteme CH umeer pasmepnocts ITalc unu HZ
c/m?, wim kr/(M_c). IIlupoko HCIonp3yercs pasMepHOCTh nyas, Ipu 5ToM 1 myas = 1 gun ¢/ cm” =

O0.11Iallc .

Hapsany ¢ guHammgeckum KOO(PPUIIMEHTOM BA3KOCTH _ HOPUMEHAIOT €NI€ TakK
HA3BIBAEMBIN KUHEMATHUECKUM KOA(P(PUIMEHT BAZKOCTH
="/ Z., M Jeexk. (1.7)

B kauecTtBe €IMHMIBI M3MEPEHUSA KMHEMATUYECKOTO KOA(P(UIIMEHTa BA3KOCTH yHoTpeOgercs
rakxe Cmokc = 1 em” / cex = 100 cCmokca = 100 cCr.
BsA3KOCTE KanenbpHBIX KUAKOCTEH IIPHU YBEINUCHUN TEMIEPATYPEl YMEHBIIAETCS, a BA3KOCTh
ra3oB Bo3pacraer. Boma npuHaaaeKUT K HAMMEHEE BA3KUM KUAKOCTAM. JInme HemHorue u3
MPAKTUYECKH UCITOIB3YEMBIX KUAKOCTEH (3(pUp, CIUPT) UMEIOT MEHBIIYIO BA3KOCTh, YEM
BOJA.

KYMEHT NOANWCAH
B Taﬁmmé%ﬁﬁm%w@]ﬁqemm BA3KOCTH BOJBI OT TEMIIEPATYPHI.

Ceptvdukat,_ 2C0000043E9ABBB952205E7BAS00060000043E
Bnapgen EI aﬁﬂlﬂﬁﬂa xl: Bé:I'TaT bAHa AnekcaHopoBHa

Temmeparypa, |5 10 120 |30 (40 |50 |60 ([(70 |80 |90 |100 120 | 150

0
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_ , 10°] 151 | 130 | 100 | 803 | 655 | 551 | 470 | 407 | 357 | 317 | 284 |232 | 184
kr/{MOc) 8 7 4
—. 10%M Jeex | 1.52 | 1.31 | 1.01 | 0.81[0.66|0.56|048 [0.42 03703303 |0.25]0.2

Puc.
TOBEPXHOCTHOTO

[Tpunaro cuurars, 4ro

HOPMAJIBEHEIE CIAHOApmMHble YC106Us 3T nasienue = 1 atm u temmeparypa = 20°C

HOPMATBHEIE PusuyecKue ycioeus 310: aasnenue = 1 arm u remmeparypa = 0°C.

Torna mus CTaHAApTHLIX VCIOBHI NHMHAMUYeckass Bs3kocTh Boael pasHa 1010~Tlalc,
yrinenmmkoasa — 0.0198 ~ 107 ITa” ¢, a kunemaTuueckas BaskocTb Boabl 1.01 710 mP/c = 1
mv?/c = 1 ¢Ct. IlpH 3THX VCIOBHAX 3THIIEH INIMKOTb UMEET KMHEMAaTHUECKYEO BsskocTh 0.018 [
10° M*/c =0.018 cCr.

BsS3KOCTE JKHMAKOCTEH TAaKKE 3aBUCHT OT [JABJACHUA, OJHAKO 5Ta 3aBHUCHUMOCTE
CYIIIECTBEHHO MPOABIAETCA JIUIIE MPU OTHOCUTETHEHO OOMBIINX W3MEHEHUAX JABICHUSA, TTOPAIKA
HECKOJIBKHUX COTEH arMmocgep.

Monekymbl  KUOKOCTH, PACHOMOKEHHBIE Y TMOBEPXHOCTH KOHTAKTA C JOPYro#
JKUOKOCTBIO, Ta30M WJIM TBEPALIM TEJIOM, HAXOAATCA B YCIOBUAX, OTIMUHEIX OT YCIOBUH
MOJIEKYN, HAXOIAMIUXCA BHYTPpU O00Bema. BHyrpu 00BeMa KUIKOCTH MOJEKYIJIBEI OKPYKEHEBI CO
BCEX CTOPOH TAKMMHU K€ MONEKYITaMH, BOIM3M MOBEPXHOCTU — JIMIIL C OTHOU CTOPOHBI, TOATOMY
SHEPrys MOBEPXHOCTHBIX MOJEKYT OTJMYAETCA OT SHEPrUM MOJIEKY/, HaXOIANIUXCSI B 00bEMe
KUIKOCTH, HA HEKOTOPYI0 BEIWYUHY, CHIBI HOBEPXHOCHIHO20 HAMANCCHUA, CTPEMAMIENCS
OPUAATE 00BEMY KUIKOCTH C(Ppepu-4eCcKyro (POPMY U BEI3BIBAIONIEH HEKOTOPOE ITOIIOIHUTEILHOE
OaBIEHUE B JUIKOCTH. OTHAKO ATO MABIECHUE 3aMETHO CKA3BIBACTCA ML HA MAJTBIX pa3Mepax u
o cpepudeckux 00bEMOB (KAMEb ).

BmisHue cun moBEPXHOCTHOTO HATSIKEHUS MPUXOOUTCSA YUUTBIBATE MPU padOTE € JKUIKOCTHBIMH
npudopamMu I U3MEPEHUA TABJICHUA, OPH UCTEUEHUM KUAKOCTH W3 MAIbIX OTBEpPCTUI/ TPH
(puneTpanu/ 00pa30BaHUHU Kanenb U B APYTUX CAydasx, KOTJIA OPOYME CWIIBL, JEHCTBYIOMINE HA
KUIKOCTE (BEC, AaBiIeHUE) Manbl. J|eHMCTBUTENHPHO B TPYOKAX MAIOTO AUAMETPA BO3HUKAET
OOMOJIHUTEIBHOE NABJIEHUE, 00YCIOBICHHOE MOBEPXHOCTHBIM HATAKEHHUEM, KOTOPOE BBI3BIBAET
MOABEM UJTM OMYCKAHUE KUIKOCTU B HEH OTHOCHUTEIBHO HOPMATBLHOTO YpOBHA. BricoTa mombema
(puc. 1.2) cmauuBaromien KUAKOCTBIO MM OMYyCKAHME HECMAUMBAIOMIEH KHUAKOCTU B TPYOKE
OUaMETPOM d OMpEnensatoT o popmymne

h=Kk4d
rae ko3 PpuuueHT kK uMeeT cnenyoniee 3HadeHue: aag Bogsl + 30 MM?, TUIS prytu — 10.1 MM,

JTO 3HAYUT, 4TO MPH 3aMEPE TABICHUA C MOMOIIBI0 TPyOOuku auaMeTpom | mm, Mel Oymem

MEPHUTH
A d
_ _ fr

nasiaeaue Ha 30 mm H2O Oonpuie wemM OHO eCcTh HA
camoMm gnene, muaa pryru Ha 10 mm Hg mensme
1.2. Pesymprar pOeucTBUA CUI
HATSKEHUA  UIA

IaBJICHUE, YEM OHO €CTh HAa CaMOM J€Jjie u3-3a TOTO,
JKUOKOCTE B TPYOOUKaX IMOOHANACE WIM ONMYCTHJIACH
M3-3a CUJI MOBEPXHOCTHOrO HaTaxeHuA. [losromy npu
U3MEPEHUAX

TPYOOUYEK MAJIOTO THAMETPA

CepTudukar:

CIEAYEeT NPUMEHATHE TPYOKH OOJBIION0 OuaMeTpa, KOrga CHIBL ITOBEPXHOCTHOTO HATAKCHUA

MIHUMATBRILRI AT noancaH
SNEKTPOHHOW MOAMMCHIO

2CO000043E EMEQEIHI06T00APAMETD, XAPAKTEPU3YIONIMKA CIOCOOHOCTE CpEeOsl WJIM Tela

Brazengk KyMyRHpoBars fenroPRemMuecTBO SHEPTUN, NEPENABAEMOE NMPU TEIJIOBOM B3aMMOIEHCTBUH

TE€JI, HA3BIBAETCA KOoImuecTBOM Tetma. B cucreme CH temrora msmepaercsa B dxcoyisax. OmHAKO

feicTenopra: MOMREIOUIMEPAPESI U B Katopusax. OHU CBA3aHEL CIEAYIONIMM COOTHOmMEHUEM | kar = 4.1808

1



T,

Voenbrnan mennioemkocms 4UCIEHHO paBHA KOMMYECTBY TEILIA, KOTOPOE HEOOXOIUMO
COOOMIUTE TENYy €OJUHUYHOW MACCHI A/ MOBBIMIEHUS €r0 TEMIIEPATYPHI OT C no (r + 1 ){]C.
KonmmuecTBo Terwra, ImoIy4eHHOE TEJIOM MACCEHL /m IPH YBEIWYEHHHM €r0 TeMieparypel Ha [ ¢
paBHO

_Q ¢ ] _ 1, JIxe

(1.8)
TII€ ¢ —yAEIbHASA TEIUIOEMKOCTE.

TenmoeMkOCTH  3aBUCHUT OT  YCIOBHMM  HATPEBAHWUA.  |E€MNIOEMKOCTH  IIPH
1300apuueCcKOM IPOLECCe (HATPEBAHUE MPOUCXOAUT HNPHU ITOCTOSHHOM OABJIEHHW) HA3BIBAETCA
TEMI0EMKOCTEIO HPH MOCTOSTHHOM JIABJIEHUH — Cp. TEIUIOEMKOCTE IPH U30XOPUUECKOM MPOIIECcCe
(HarpeBaHUE OCYIIECTBISAETCA HPU MOCTOAHHOM OOBEME) HA3BIBAETCSA TEMIOEMKOCTRIO IIPH
MOCTOAHHOM 00BeME — ¢,. Beernma ¢, > ¢,. [l BeniecTB B TBEPAOM WM KUIKOM COCTOSIHUM Cp U
Cy OTIMYATCA He3HauuTensHO. [lodTOMY B majpHEMIIEM VYAENBHYIO TEILUIOEMKOCTH Oymem
0003HAUATh KAK C.

E mauiier m3MepeHust yaenpHou TermmoeMKkoCcTr: (ke — epao K) wm krkar(ke O zpao K). B
unareppane or 0°C go 100°C ymempHAas TEMIOEMKOCTh BOABI MAJO M3MEHSIOTCA M €€ MOMKHO

npuiATh paBHOH 1 kxkanw/(kr — rpax K). CyimecTBeHHOe yBeIHYEHHE VIEIbHOMH TEINIOEMKOCTH
BOJIBI ITPOMCXOMUT mpu Temmeparype 6omee 200°C.

[Tepexon xuakocTu B raz3o000pasHoe COCTOAHUE, MPOUCXOANIEE C €€ TOBEPXHOCTH,
HA3BIBACTCA ucnapeHuem. OOparHBIN NEPEXON HA3BIBACTCA KOHOeHcayueu. Henapsemocms
CBOMCTBEHHA BCEM KAMEIBHBIM JKUIKOCTAM, OJJHAKO MHTEHCUBHOCTh MCIIAPEHUSA HEOOUHAKOBA Y
Pa3IMYHBIX KUAKOCTEH U 3aBUCUT OT YCIOBHIL, B KOTOPEIX OHU HAXOIATCA.

Hcnmapenne, nmpoucxopsamiee HE TOJBKO HA MOBEPXHOCTH, HO M BHYTPH JKHIKOCTH,
HA3BIBAETCA KuneHueM. Kumenne npoucxonuT BCeraa mpyu NOCTOSHHOW (/14 TaHHOTO BHEMIHETO
OABJIEHUS ) TEMIIEPATYPE, KOTOPAs HA3BIBAETCA TEMIIEPATYPOU KumneHus. Mcnapenue ;xuakocTu B
OTKPBEITOM COCYIE MOKET ITPOIOIKATECA A0 MOTHOTO MCIE3HOBEHMS KUIKOCTH. B 3aKphITOM
COCyll€ HCIAPEHUE KUIKOCTH IPOTOKACTCA N0 YCTAHOBJIEHWUS PABHOBECHA MENKIY MACCOH
BEMIECTBA, HAXOMAMIETOCA B JKHMIKOM COCTOSHWUMA U maccou mapa. [Ipu stom paBnoBecumn OyayT
HAOIFODATECA MTPOLECCH UCHAPEHU M KOHACHCALMH, KOMIEHCUPYIONIUE APYT OPYyrd. JTO Tak
HA3BIBAEMOE AMHAMUYECKOE paBHOBecue. [lap, Haxogamiuiicsa B TMHAMHMUYECKOM PABHOBECHM CO
CBOEH JKHUIKOCTBIO, HA3LIBACTCA HACHIILY EHHBIM.

C MOBBIIIEHWEM TEMIEPATYPHl YBEIWUMBAOTCA ABJIEHHE W IUIOTHOCTH HACBIMIEHHOTO
mapa, a MIOTHOCTh KUIKOCTH YMEHbIIAETCA. Tak Oyner mpomomkarkCsa 10 TAKOW TEMITEPATYPHIL,
IPH KOTOPOM IJIOTHOCTH UX CTAHYT PaBHBIMM APyr apyry. [Ipm sTom mpomaner rpaHuna mMexny
HUMH.

OgHuM ¥W3 MOOKA3aTened, XapakTePU3YIONMMM HCHAPAEMOCTh JKHIKOCTH  SBJIAETCS
TEMIIEpPATypa €€ KUIIEHWA NPU HOPMAJIBHOM arMOC()EPHOM IABJIIEHWH:. YEM BEILIE TEMIIEpATypa
KHITEHUA, TEM MEHBILIE UCITAPAEMOCTD KUIKOCTH.

B ruppaBmueckux cucremax padora Hacoca IMpu HOPMAIBLHOM arMOC(EepHOM OABICHUH
ABIAETCS MU YACTHEIM CirydaemM. OOBIYHO NPUXOOUTCSA UMETh JEJI0 C UCHAPEHUEM, 4 UHOTAA U
KUIIEHUEM KUJIKOCTEW MPU PA3MUHBIX Temmneparypax u gasneHusax. [losromy Oonee momHom
XAPAKTEPUCTUKON HCMAPIEMOCTH SBIAETCS NABJIEHUE (YOPYrOCTh) HACBIMIEHHBIX MOApOB P,
BBIPAKEHHOE B (PYHKIMW OT Temmeparypel. JlaBieHne, mpu KOTOPOM 3daKHMITAET KUIAKOCTH IPH
NAHHOM TEMIIEPATYpPE KHUIKOCTH, HA3BIBACTCA OdGICHUEM HACblujeHHozo napa. Yem Oosbme
OaBIECHUE HACHINIECHHBIX M[APOB IIPU MAHHOM TEMIIEpAType, TeM OOJbIIE HCHAPAEMOCTE

HKUOKOCTH. C _YBEIMICHICM  TEMIICPATyphl  NABJICHHE P, yBennuuBaercia. B tabmume 1.5
AOKYMEHT MNOAMNCAH

anBe,[[emﬁ Ai@gHH A HACBIICHHOTO mapa O BOOBL OT TEMICPATYPHIL.
Cepd RO ATPPACY 5 RS ADP205E 7BAS00060000043E
P eameparypa, 10720 (30 [40 |50 |60 [70 [80 [90 |100 | 120 | 150

{]C
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P, 107 arm 6.2 125238 432 752|126 | 203 | 318 | 483 | 715 | 103 | 202 | 4850
0 0

P,, 10°I1a 6.08 [ 12.3 1234|424 | 73.8 | 123. | 199 (312 | 474 | 701 | 101 | 198 | 4758
6 0 2

JlaBneHune HACBINIEHHBIX MAPOB 3aBUCUT HE TOJBKO OT (DU3MKO-XMUMHUYECKUX CBOUCTB JKHIKOCTH,
HO U OT COOTHOMIEHUA OOBEMOB JKHMJIKOM M ra3o-mapoBou (pa3. JlapneHue HACBINIEHHEBIX ITAPOB
BO3PACTAET € YBEIMYEHUEM 9ACTH 00BEMA, 3aHATOTO Ta30BOU (Pa3oil.

1.4. IlonsaTwe HACBIMIEHHOTO Hapa WIM YOPYTOCTH IAPOB OYEHH BAXKHO OIS OILEHKH
KABUTAIIMOHHBIX CBOHCTB HACOCOB.

Pacmeopumocms 2a308 6 odcuokocmsAx TPOUCXOOUT IPH BCEX YCIOBUAX, HO
KOJIMYECTBO PACTBOPEHHOrO Ta3a B €OWHHUIE 00beMa KHUAKOCTH pPAa3M4HO A PAa3HBIX
KUOKOCTEM W W3MEHAETCA C YBEIMYEHWEM JaBJICHWA. B0 BCEX KHMIKOCTAX HMEETCA
pPACTBOPEHHEIN ra3. Ero OTHOCHUTEIBEHEIM OOBEM, PACTBOPEHHBIM B JKUIAKOCTU OO0 HOIHOTO €€
HACBINIEHU A, MOKHO CIUTATh
IPSAMO HMPOIOPUHOHAIBHEIM JABJIEHHIO, T.C.

Vo/ Ve = k (P/P),

rne V. — 00bem pacTBOPEHHOrO rasa B 00beMe€ KUAKOCTH Ve MPH HOPMAIBHEIX CTAHIAPTHEIX
ycnoBusax (masaenue = 1 arm, temmeparypa = 20°C) , k — k03 PUIIIEHT PACTBOPHMOCTH.

Jlns cranmapTHBIX yCIOBUM KOS(P(UIMEHT k MMEET CIEQYIONIUE 3HAYEHUS: IS BOOBL -
0.016, nna xkepocuna — 0.127, gna macna — 0.08. T.e. npu MpounX paBHBIX YCIOBHUAX B KEPOCHUHE
BCETa PACTBOPEHO OOJBIIEE KOIMUECTBO Ta30B (Bo3ayxa). IIpu armocepHom masaenuu B 1 M°
somel Haxomures 0.016 Bo3ayxa. Ilpu yBemmueHun naBneHus B OBA pa3a BO CTOIBKO kK€
YBEIMIUBAETCA KOJTMIECTBO PACTBOPEHHOTO BO3AyXA B HEM B TOM K€ 00BEME KU IKOCTH.

[Ipn monmkennyn NaBIEHUM B KUIAKOCTH WM HA BXOJE B HACOC IMPOMCXOOUT BBEINEIICHUE
pacTBOpeHHOr0 B HeEW rasza. llpuuem ra3 BeIOEMAETCA W3 KUIAKOCTH WHTEHCHBHEE, YEM
pPacTBOPSETCA B HEH.

JT0 dBJIeHHEe MOKeT OTPHLATEILHO CKa3bIBaeTcs Ha padoTe HACOCOB H
FHIPABIHYECKHX CHCTEM.

IIpumepot 1.2

Kunemarnueckas BsA3kOCTh #uakoctu paBHa 20 cCr. Paccuurare IMHAMMYECKYIO BS3KOCTE
xuakoctu B enuannax CH u myaszax, npussaB mioTHOCTE paBHoH 0.8 1/ CM®,

¥ ¥

CM - M

Kunemarmueckas Ba3kocTsb B equanmax CU — =20c¢Cr=200 10 —=20 10> —.
C C
_ 107 ke 5 M S
JTnnammueckas Ba3kocTs B equaumax CM — = —— = 0.8 06 20 10° —=16 _ 10-Ila
M c
_C

I:IT.[{. lnya3=0.1TlaZcT10o — =1.6 — 10°Tla —c =0.16 ITyas.

3aoauu 1. 4
/. OnpenemiTs IIOTHOCTE CMECH KUOKOCTEH, MMEIOMIEH CIHEAVIOMIMA COCTAB: OTUJICH
rukos — 40% obnema, Boga — 60% odsema. IlmoTHoCTs KO - = 1.1 T/ ¢M°, BOIEI
1 /e,

2. Ha cxompkO yMEHBIIUTCS 00BEM BOABI TPU MOBBEIMIEHUHN AaBiaeHus cl arm mo 100 atwm,
eciu nepBoHA4danbHBIN 00BeM paBeH 50 n? Monyne o0seMHOU ympyroctu Boasl K =
20000 arm.

3. Ilpu ruppoonpeccoske cocyna ooremom 1.2 M nasnenue B HeM nmogusum ¢ 1 o 500 arm.

W@%@mﬂ, KOTOPBIM HEOOXOMMMO JTOTIOTHUTEIHHO 3aKa4aTh B COCYII, €CIIH
Ceptudmkar: EEDWWMEQ@BMWMHTHH BOOEBI :P =420 1[:]—[{] I'u“[zfr H.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Bonpocw 1. 4

1. KakoBa cBsA3b MEKIy KWHEMATUIECKOU U TMHAMHYECKOUW BA3KOCTHIO?
2. Ot gero 3aBUCHT PACTBOPUMOCT Ta30B B JKUIKOCTH?

3. UT0 HA3BIBAETCA AABJICHUEM HACBIIMIEHHOTO Mapa Kuakoctu? OT 4ero oHO 3aBUCHUT?

1. 5. OcHOBHEIE ypaBHEHUS CTATUKHA U KHHEMATHKH

JlaBneHue, OTCYUTHIBAEMOE OT HYJIEBOTO 3HAUEHWA, HA3BIBAIOT A0COMIOTHBIM maBieHueM (F)
wiu (Pg)s (puc.1.3). JlaBmenne P,, OTCUNTHEIBAEMOE

£ , o n Oompme armocepnoro  maBneHUA  Panu,

F, HA3bIBAETCH M30BLITOUHBIM U

I amaa I - ﬁ (Pa)u = Py + Pamu . (19)
= Ecmu a0ComMOTHOE IABJICHHUE MEHBIIIE
& O
7 o arMoC(pepHOTr0, TO PaA3HOCTh MEKAY HUMH
':*'-D qf;li-! * F o
_ HA3BIBACTCS BAKYYMOM U
(ol
0 Pesax = Pamu — (P{I)ﬁ . (110)

Puc. 1.3. K onpenenenuro naBnenus

MHH{}METP BCeraa Moxka3snIBalT H30LITOYHOE JaBJ/ICcHHE, 4 BAKYYMMETP — BaKYYM.

Ypasrnenue cuopocmamuku: nasnenne P4 B NPOU3BOILHOU TOUKE A, PACITOJIOKEHHON
HA T1yOuHE i paBHO:

Pi=Po+ LCgh, (1.11)
rae Po — maBneHue Haa CBOOOIHOU MOBEPXHOCTHIO KUIKOCTH.
Ecm #UOKOCTE 3amOMHAET COCYA, OTKPBITBIA B arMocdepy,
TO a0COJIFOTHOE TABJIEHUE B JIIOOOU TOUKE OYIET PABHO

PA: Pm.iu-: T Dg H,
(1.12)
rae H — rmyOumHa pacnonoKeHus TOYKHM A OT CBOOOIHOU
HOBEPXHOCTH COEOUHEHHOM ¢ armochepoun. T.e.

Pi=Po+LCgh=Pouu + _gH.

Puc. 1.4. K onpegerenumo TIpu 3TOM MAHOMETP MOKA3bLIBAET H3OLITOUHOE NaBjieHue P, =
marTenUgd  Rr - mohott Touwe Py P

Ipumepsr 1.5.1

1. Onpenemmte naBnenune Py B 0ake, HAMOMHEHHOM Ta30M M KHUIKOCTBIO, €CIN

S I He I pPa3HOCTE YpOBHA pryru B mManomerpe h = 0.3 m. Ilmotnocte pryru _p,=13.6
/e,

JHT noffereie. 3amuiieM YpaBHEHHE PABHOBECHS I CEUeHUs 3-3:
ofiHOM NOAMNCHIO

Ceptvchunigt: 2C000%8g#ZS9ABEB952205E7BAS00 ﬂﬂﬂﬂﬂiSE L — _ 1 — 1nd .
Bnageneuy: llleGayxofh TATeAHa AnekcaHapoBHE 3-3 P‘E amu | —Hg g h - 981—10 +136

13.8710*ITa=1.4 arm

08.2023

—9.81= 0.3 =

10°°
1




2. OnpenemmTe Ha KAKYI0 BEICOTY MOAHUMETCA BOJA B KOJIOE, €Cii a0COIIOTHOE IABJICHUE B HEU
P.=9.3 ~ 10* Ia.
Pemenne.
YcmoBue paBHOBECHSA KUIKOCTH 11 CBOOOTHON MOBEPXHOCTH Pymy = P+ L g h.
Otcroma

h=(Panu-Pc) 0g=(9.81-9.3) " 10°/9.81 — 10°=051m

3a0avyu 1.3.1
Pﬂ':'!.i'ri!

1. B 3akpriTOM COCyme HAXOIUTCA Ta3 U KUAKOCTH C IOTHO CTHIO
"y = 13.6 t/em’. C cocynom coemuHeHa Nbe30MeTpUUecKas TpyOka. Ompenemmrs
OABIEHUE Ta3d B COCYIE Py, ECIIN KUIKOCThL B TPyOKe

nOAHANACE HA BEICOTY A = 30 cMm. OTBeT nare B ara (a0COMIOTHOE TABICHUE).

2. Ilonei TOHKOCTEHHBIM HWIMHAP OOYCTUIM B BOAY BBEPX AHOM. l[wmHap mmaBaer tak, 4To
YPOBEHE BOJBI BHYTPU IMJIMHIPA HAXOAUTCA HA NIYOUHE

h = 20 cM OT mOBEPXHOCTH OKpyxkaromed Boasl. IInornocts Boger 1000 KT/M°, BEC HUIMHApA 2
k[ (20 H). Onpenemnts nioniaas JOHBIIKA [IAJIMHAPA.

B

3. I'mgpoycuimrens COCTOMT M3 JIBYX HWMHAPOB | u 2, coemuHeHHbx TpyOkou. [lmomans
nopmHI S| = 2 cm”. Ha mero neucreyer cuna F; = 50 kI. IInomane mopums S = 20 cM>.
Onpenemuts cuny F> HA BTOPOM THAPOIMIMHAPE U MEPEMENICHUE MOPIIHA, €CIN MEPBBIN

mOopHIeHs mnepemecTwica HAa hy = 5 cm. llepememenue nopmHend caurate OECKOHEUHO
ME,I[JIEHI—]LIM

MEHT NOANMCAY., ['mupaBand4ecKuil HOOBEMHUK pasBusaer cuiay F = 2000 kI
agﬁ POHHOW MOANWCHIO

_ )
Ceprudbmcar:  2C0000043E0ABBBI52205E7BA500000980 k@b TopmHS — | rugpormmaapa § = 40 cm”. Kakoe
BnapeneLy; - asa Anekcakapoera TABJICHUE NOJIKEH 00ecnmeduTrs HAacoc — 2, 4roOBl pa3BUTHE ITY

c cuiny? KakoBa pnomxHa OBITE BMECTUMOCTE Oaka — 3, uTOOBI
9.08.2023 00eCIIeYnTh




OOOBEM TPy34a HA BEICOTY h = 1 mM?

5. OnopokuHyYTEIN TAaHK ¢ HE(PTHIO TTaBaeT B Boae. luamerp tanka D = 5 m, Beicota H = 4 M, Bec
4000 kTI". ITnotrocTts HegTu 4 = 850 kr/v. OnpenemTs LIyOMHY €ro moTpykeHus A u cury F
naBiaeHUs HE(PTH HA JHO TAHKA.

Bonpocel

1. B uem 3akimogaercs pa3HOCTh MEKIY HATOPOM M JABJIEHUEM?

2. Yto Ha3eBaercsa abCOMOTHEIM OABIEHUEM, H30BITOYHEIM JABJIEHUEM U BAKYYMOM?

3. Kak 3anmceIBa€TCsI OCHOBHOE YPABHEHUE THAPOCTATUKU?

4. KakoBa aOcomroTHAsA BO3MOKHAS BETMIUHA BAKyyMa?

. Uemy paBHa nmbe3omerpudeckas Bercora (B merpax HoO nng armocdernoro naBnenus)?
. Hemy 1aBHO JaBIEHUE KUIKOCTH HA TBEPAYIO MTOBEPXHOCTH?

. Hemy paBHa CuJia TaBJICHUA KUJIKOCTH HA IUIOCKYIO IMTOBEPXHOCTE?

YeM u3MepSroT JABJICHUE B JKUIKOCTH?

o0 ~1 O~ L

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JIABOPATOPHAS PABOTA Ne2

Tema 3. OcHOBHBI¢ YPABHEHHA CTATHKH H KHHEMATHKH
Pacuér BHYTpeHHel KAHATH3AINH

1.6. YpaBHeHne MOCTOAHCTBA pacxoaa
PacxonoMm HA3BIBAETCA KOJIMYECTBO KUOKOCTH, ITPOTEKAIOMIEE YEPE3 CEYEHHE MOTOKA B

1 b 3 EIUHUIY BPEMEHH. PasnuuaroT MAacCOBBIH ;; W OOBLEMHBIN

| | |
—————— — —— - _

e m = _v.
| | I (1.13)

1 . 2 OnHuM U3 OCHOBHBIX YPAaBHEHHUH FHﬂpDﬂ}P{amﬂ{[{H ABIIIETCS

ypaBHEHHUE MOCTOAHCTBA PACX01a, KOTOPBIM TOBOPUT: PACXO

gepe3 CEeUECHUA NEPIEH INKYILIPHBIE OCH TPYyOOIIpoBOAA €CTh BEMMUYNHA ITOCTOSHHAA, T.€.

Puc. 1.6. Ilonepeunoe ceuenue

TpyOOIIpoBOaa yi=y2=const=_18 — _285=21;Si (1.14)

rae S, $2 u S — mIonaayu NomepeyHkIX ceueHun Tpyoonposona. S; = 1 D; 2/ 4, tne D, — TUAMET]P

1 —Oro cedeHusa tpyodomposoma;, _ ;, _ 2 U _ ; — CPEIHUE CKOPOCTH TE€YEHMS KHIKOCTH B
TpyOOmpoBone B ceueHuAX 1, 2 1 1 —OM COOTBETCBEHHO.
M3 sTOr0 ypaBHEHMA CremyeT, 4TO CPEOHHUE CKOPOCTH B IMOTOKE HECKUMAEMOW KHIKOCTH

v, §
y | 2

00parHo MPOTOPIHOHATBHEI TIJIOTIAIIM CEIeHHH, T.€. N
2 l

[Tpumepbl 1.6.2.

Tpyoonporox guamerpom D = 100 MM pa3BeTBIAETCA HA ABA TPYOOIIPOBOAA C fMAMETpaMHU d; U
d>. Huamerp d;y = 50 mm. Onpemenurs muaMmMerp BTOPOTO TPYOONMPOBOAA, €CAHM IOCIE

pPa3BETBIIEHUA CKOPOCTH B MEPBOM TPYOOIIPOBOIE YBEIWUMWIACHE B JBA pa3a, 4 BO BTOPOM
YMEHBIINIACE B [1BA pasa.

Pemenue: 3amimmm ypaBHEHHE NOCTOAHCTBA PACXOO0B A1 TPYyOOIPOBOIOB:

p=y oy 2 wm

YVUMUTBIBAA, 9YTO |/ = _ S HNEPEIUIINAM
“(ODHA=",(2d; A+~ 2(d> )4,
[To ycnoBurw 3amauun _; =2_, _ 2 = 0.5 _ . Torga nomyuaem D 2=2d7F +0.5d7°.

Otkyma d> = 100 mm.

3apayn 1.6.2.

1. ITo TpybompoBoay nuamerpom d = 200 MM mepeKkadynBarOT KEPOCHH CO CKOPOCTBI0 _ = 8 Mm/c.
OmnpenemTs MAaCCOBBIM U OOBEMHBIA PACX0] KEPOCHHA.

2. Ilo Tpybe mmamerpom d; = 600 MM IBUKETCSA KUAKOCTH CO CKOpocThIO _; = & m/c. Kak
M3MEHUTCS CKOPOCTE JIBWKEHUS HA YYACTKE TpyOompoBoaa ¢ nuamerpom dz2 = 300 mm?

3. Ypaeuenue bepuynnu onsa easzkou ncuokocmu 1 BYX IPOU3BOILHO BEIOPAHHEIX
cedeHUH TPyOOIPOBOIOB BEIPAKAET PABEHCTBO YHEPTUM B ATUX ABYX CEUEHUSX, T.C€.

AOKYMEHT MNOANMCAH 2 2
SNEKTPOHHOM I'ID,EII'IHEI':I'éjl U| Pg Uj . o
Ceptudomkar: EEGGGGMEEBABBBQEEEDS&FB“!SﬂGGEGd{JGDjIBE= Z2 + T 2 T _ hnmu -2 WA (l 15)
Bnageneuy; llleGayxoea TaTenAHa AnexkcaHgpoBda 8 ;:?g g

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pup P, v

1T + = Z3T —+ — 4+ _ hH{JH! 1-34

Pe 2g P 2g

1€ Z; , Z2 U Z3 — BEICOTHI pACHONONKEHUA CcedeHuu 1, 2 u 3 Hag OpOM3BOIBEHOHU

FOPU30HTAIBHOU MIOCKOCTBIO; 17, _ 2 U

_ 3 — cpemHue CKOpPOCTH moToka u P, Pou P3 —

naByIeHUA B CEYECHMAX 1,2 U 3; _fwom1-2 M _hyom 1 -3 — MOTEPHU SHEPryUn HA ydactke 1 -2 u 1

— 3, COOTBETCBEHHO.
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Puc. 1.6. 2. Ipaduueckas wunTepmpuranus 3aKOoHA

.El':l-ﬁTT‘IT"lTTI'I'.T

MaJIO3dMCTHEBIM.

J

JTO ypaBHEHHE OanmaHca SHEPruU
C yd4eroM moTepb. [.e. cymma

BHEpITﬂ{ MOJI0KCHIIA — i .
P
DHEPTHHA ,I[HB.T[ CHITA
P pg
2
Uf

KHHETMIECKOH ~ OHEPruu 5 2

paBHA TOU K€ CYMME SHEPTUH IS
BTOPOTO (TPETBETO) CEUEHUSA C
YUETOM BCEX IMMOTEPh SHEPIUU HA
OAHHOM y4acTKe _Huom 1 - i
KOTOpasd XapaKkTEepHU3yeT
YMEHBIIEHUE MEXAHUYECK OU
SHEPTMM IMOTOKA Ha yYacTKe
mexnay ceuenusamu. Ha puc. 1.16
MOKa3aHa rpauueckas

UHTEpOpUTALINA  3aKOHA  beprymim.
JHEprus, TepaeMas KUIAKOCTBIO Ha

pPacCMOTPEHHOM  y4aCTKE€  TE4YEHMA,
pasyMeeTca HE TepAerca OecCnenHo, a JMIIb MPEBPANIACTCA B APYTryr (POpPMy — TEMIOBYIO,
KOTOpAas HEMPEPBIBHO PACCENBAETCSA, MOYTOMY HOBBIILIEHUE TEMITEPATYPHI OBIBAET MPAKTHUIECKH

N3 ypaBunenus bepuynmu (1.15) m ypaBnenms pacxoma (l1.13) cmemyer, uro ecmu
MIOMAAb IMOMEPEeYHOr0 TPyOOHmpOBOAA YMEHBIIAETCA, TO CKOPOCTh TEYEHMA KUIKOCTH
YBEJIMUUBAECTCA, 4 JABJICHUE B 5TOM C€4E€HUN OyJIeT YMEHbIIATLECA, U HA00OPOT.
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Ipumep 1.6.3.

z Ilo ropusoHTaneHOMY TpPYOONPOBOAY MNEPEMEHHOTO

1 2 CedeHUs TedeTr KUAKOCTe. Pacxom pasen 15 iw/c.
‘/—r [Tnormocte  xumkoctm 780  kr/m’.  Jluamerpsr
e — — TpyOOIpPOBOAA B XapPAKTEPHEIX CeueHUAX d; = 50 mmM, d2

1 2
3 dz3 = 75 sm. Onpenemits HAMOpPEl W JABIECHUS B

ceuenuax 1-1, 2-2, 3-3, ecnu nasienue B ceuenuu 1-1 pasuo P; = 4 ara. [Torepsavu npenedpeus.

Pemenue. 3anmumem ypaBHEHHUE MOCTOAHCTBA PACX0a U ONPEIEIUM CKOPOCTH B 9THX CEUCHUAX:

!_:r;:l'-/v"?: V3=:ij—DESE=:|3539

otkyma =4 yi(—d°1), Co=4 yA_d*2), Cz =4 y3/(_d°s).
[TpousBens Beruncnenus, moayuaem _; = 7.64 m/c, _2 = 30.56 m/c, _3 = 3.4 m/c.
Jlna onpeneneHus MNhE30METPUYECKUX HAMOPOB M MABICHHUM BOCHOJB3YEMCA YpPaBHEHUEM

3 A A 7
JPI U, P‘} U, JPI U, P3 U3

bepaymm z; + + =172 + + =+ _ hpomi2W 7+ + =73 + + + _ Huom

rg  2g rg  2g pPg  2g Pg  2g
J3. TK.Z] =72 =273, 4d HDTEthle MOFKHO HpE‘HEGpE‘lIE: HDJI}“IELE‘M
P v P v P, v

—+ ="+ T = —+ —.
rg 2 pg  2g Pg 2g

F 498110

I k. E = 73M81 51.2 m, nonyuaem

P P uv-v, 7632 3G 6

= + =51.2 + = 6.58 M,
rg  pg 2g 2931
P P uvI-0? 764—3F
— - 4 L2 _5124 = 53.6 M
Pg  pg 2g 2-981

[Tocne »Toro MOKHO HAWMTH DABJICHUE B CEUCHHUAX 2 U 3:

P>=6.580780 0981 la=50 10" TTa=0.51 arm, P3=53.6 — 780 “981Tla=41 ~ 10* [Ta =
4.2 arMm.

3anaun 1.6.4.

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

d; = 40 cm, nasnenue P; = 4.8 arM, a B ceueHUM 2-2, PACIIOJIOKEHHOM HA 4 M HUXKE, TUAMETP
paseH d2 = 30 cm. Onpenemmts gaBnenue P> B ceuennu 2-2. [Torepsavu npeneOpeds.

2. Tlo medrenposony mepexaunpaerca HedTh WIOTHOCTRI0O 890 kr/M~ B Kommuectse 40 a/c. B
OTHOM CEUEHHHM He(PTenpoBoaa BHYTPEHHUM auamMeTp TpyOrl paBeH 305 mMm 1 gaBnenue 10 atm,
a B IPYTOM CEUEHUM, PACTON0KEeHHOM HA 10 M BBIIIE, BHYTPEHHUI AUAMETP TPYORI paBeH 254
MM M JaBieHue 8 atM. OnpenenuTs MOTEPH HAMOPa MEKAY CEYEHUAMH.

3. Boma ¢QonTtaHumpyer u3 KOHHMYECKOTO HAacagka HAa BeICOTY H = 5 M
7N N\ [IpeneOperas morepaMu B Hacaake, OMPEIEIUTE PACXO BOABI M JABICHUE HA
BXOJ€ B HACAJIOK, €ciu €ro pa3mepsl D =45 mm, d =8 mm, h = 350 mm.

=]

H
4 OKYMEHT UDﬂHHCHH
KT: HOW NoANUCBIO
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MUHHNCTEPCTBO HAYKH U BBICIHIET'O OFPAZ0OBAHUS POCCUMCKOM ®EEPALINU
OE/IEPAJIBHOE 'OCYJTAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICHIET'O OBPA30OBAHUWA
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIN YHUBEPCUTET»

[Iaruropckuii HTHCTUTYT (pumnan) CKOY

MeToauueckune YKa3aHus
0 OPraHu3aI i U IPOBEIECHUIO CAMOCTOATEIEHON PA0OTEI
no quciummiie «HkeHepHbIe cHCTeMbI 3[IAHAH H COOpPYKeHH I
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BBEJIEHUE

Merognueckue pEKOMEHIAIMM IO BBEINOJHEHUIO CAMOCTOATENBHOW BHEAYOIUTOPHOU
paborer mo gucuunmmHe «MHkeHepHble cucTeMbl 3aHUl U coopyxkeHud (Bomocnabxenue u
BOJOOTBEIEHUE C OCHOBAMH THIAPABIWKH)» MPEIHAZHAYEHB IS CTYACHTOB HAMPABICHUA
moarotoBku 08.03.01 «l'oponckoe CTpOUTEILCTBO M XO3SHUCTBOY.

BueaynuropHas caMoCTOATEIbHAS padOTa MPOBOAUTCA C LETBIO:

—CHUCTEMATH3AIINN M 3aKPEIUIEHHA ITOJYYEHHBIX TEOPETHUYECKUX 3HAHWUW W IMPAKTHYECKHX
YMEHUMN 00yJarommxcs;

—yrnyOJIEHUS U PACIIUPEHUS TEOPETUUECKUX 3HAHUM;

—(OpMHUPOBAHUS YMEHUH UCITOIB30BATE HOPMATUBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO
U CHEUHAIBHYIO JTUTEPATYPY;

—pa3BUTHUSA MO3HABATENIBHBIX CHOCOOHOCTEHW W AKTUBHOCTH OOyJamONMXCA: TBOPYECKOH
WHUIIMATUBEL, CAMOCTOATENBHOCTH, OTBETCTBEHHOCTH, OPraHu30BAHHOCTH;

—(OpMHUpPOBAHME  CAMOCTOATEILHOCTH  MBINUIEHWA, CIHOCOOHOCTEM K  CAMOPA3BUTHIO,
COBEPILEHCTBOBAHUIO U CAMOOPraHU3aLIHH;

—(popmupoBanma 00mMX U MPO(PECCHOHATEHBIX KOMIETEHIUHN
—Pa3BUTHIO UCCIIENOBATENLCKHX YMEHHH.

BueaynuropHas camocroATenbHAs pad0oTa BEIMOIHACTCS CTYOEHTOM MO 3a0aHUIO
IPEMOAABATEN, HO 0€3 ero HEMOCPEACTBEHHOTO yU9aCTH L.

[lepen BeIMOSIHEHWMEM  CTYOEHTAMHM  BHEAYOUTOPHOM  CAMOCTOSTENBHOU  padOTEI
MPEONABATENb ITPOBOJUT WHCTPYKTAXK MO BBITOMHEHWIO 3a0aHMA, KOTOPBIM BKJIFOYAET LEIb
3a0aHus, €r0 COAEPKAHUE, CPOKU BBHIIOJHEHHUA, OPUEHTUPOBOUYHEIN 00BEM paOOTHI, OCHOBHBIE
TpeOOBaHMA K pe3yasraraMm paldoOTel, KpPUTEPUM OIEHKHM. B #Oporecce MWHCTPyKTaxka
MPEMONABATENb MPEAYIIPEKIAECT CTYIEHTOB O BO3MOKHEIX TUITHUHBIX OMMOKAX, BCTPEUAIONTHXCS
IPU BBIMOJIHEHUH 33 1aHUS.

B kauectBe (GopM U METOOOB KOHTPOJII BHE AYOUTOPHOM CAaMOCTOATEIBHOM pPAOOTEHI
CTYOEHTOB HWCIONB3YIOTCA CEMHUHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, CAMOOTUETHI,
KOHTPOJBHEIE PAOOTEHI.

Kpurepusamu OIEHKH PE3yIbTATOB BHE ayAUTOPHOW CAMOCTOSTEIRHOM pabOTHI CTyOeHTa
ABJIAOTCA
—yYpPOBEHb OCBOEHM S CTYIEHTOM y4eOHOr0o Marepuana;

—YMEHHE CTYOEHTAa HCIOJB30BATE TEOPETUUYECKUE 3HAHWSA NPH BBIMOJTHEHUM HPAKTUYECKHAX
3amad;

—C(popMHUPOBAHHOCTE 00MIEYUEOHBIX YMEHNH;

—YpOBEHb YMEHUs aKTHBHO HMCIIOJIL30BATH SIEKTPOHHEIE 00pa30BaTENBLHBIE PECYPCHI, HAXOAUTH
TpeOyONIyIoCa HH(POPMALINIO, M3YJaTh €€ U IPUMEHATE HA IMPAKTHKE

—000CHOBAHHOCTE Y UETKOCTh U3JIOKEHUA OTBETA;

—0()OPMIICHHE MATEPHATIA B COOTBETCTBUHU C TPEOOBAHUAMH.

—YpOBE€Hb YMEHHUA 4YETKO C(OPMYIUPOBAThE OPOOIEMY, HNPEIJIOKHMB €€ PEMICHHE, KPUTHUYIECKH
OLICHUTH PEUIEHHUE U €TO MOCIENCTBHI;

—yYpPOBE€Hb YMEHHMA ONPENENTh, NIPOAHATH3NPOBATE AIBTEPHATUBHEIE BO3MOKHOCTH, BAPUAHTHI
IEeHCTBHM;

—YpPOBEHb YMEHUS C(POPMYIUPOBATE COOCTBEHHYIO MO3UIMIO, OIEHKY U ApPr'yMEHTHUPOBATH €€.
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1. O0mas xapakTepHCTHKA CAMOCTOATEILHOH padoThI CTYIEeHTA IIPH H3YYeHHH
AUCHHILTHHLI

Llenpro wm3yuenns pucHUIUAHBL «VHKEHEPHBIE CHUCTEMBI 30aHUN W COOPYIKEHUM
(BomocHabOxkenue m BOZOOTBENEHNE C OCHOBAMM THUIPABIMKH )» ABISAETCA 00y4eHUE CTYOEHTOB
METOAAM pacueTa TEIUIOBOTO M BO3AYIIHOTO PEXMNMA MOMEMIEHUH, BEIOOPA CTOCOO0B OTOIIEHUA
U BEHTHJIMM IOMEMIEHUW W pacuera mpoueccoB 00padOTKM BO3AyXa IS ITOCIEOYIOMIETO
BEHTWIAIIMU W
KOHIUIIMOHUPOBAHUSA BO30yXa IOMEMIEHUIN KHUJIBIX, OOMIECTBEHHBIX M IPOU3BOACTBEHHBIX

TPaMOTHOTO  TPOEKTUPOBAHUSA

3TAHWH.
OCHOBHOH

obopymoBaHus U

CHCTEM

3amadell M3YYEHUS OUCHUNINUHBI SABIAETCH

OTOIUJICHMW A,

O3HAKOMICHHC

C

OPUHIMTIAMUA CO3JaHUS PACUETHBIX MNAPAMETPOB MHUKPOKJIMMATA B MNOMENEHUAX
OPOMEIIIIEHHBIX U 00ONIECTBEHHBIX 3JaHUH.

2. Ilnan-rpa¢guk BbINOJHEHHS CAMOCTOATEILHOH padoThl

O0neM gacos
Komer Hroroserii CpencrBa u
. | Bum negrensHOCTH MPOAYKT KonTtakr
pEATH3yCNMON CTYIEHTOB CaMOCTOATEN TEXHOIOTHH Has
KOMITETEHIIH BHOU PadOTEL OHEHIH CPC | pabora c Bcero
mpenoaa
BaTeIeM
S ceMecTp
CamocToaTenpHOE OTseTsI HA
OITK-3 WU3YICHUE Bonpocel mo| CobecenoBanu 7 3 30
(UJ1-1 onk-3; JIATEPATypPEI 110 TeMaM e
NJ1-2 onk-3; teme 1-9 MU CLUIUIAH
NJT-3 onk-3) [TonroToBKa K Numusumyan OTuér
OIIK-4 IPAKTHYECKUM EHOE 3a0aHue | (ITHCHMEHHEIH ) 13.5 1.5 15
(UJ1-1 onk-4; 3aHATHAM
NJ1-2 ornx4; [ToaroroBka K NumuBunyan Otuér
NUJ1-4 onk4; n1abopaTopHEIM BHOE 3a0aHue | (ITHCHEMEHHEIH ) 13.5 1.5 15
NJ1-S onk4; 3AHATHAM
NJ1-6 onk-4) BrimomHeHue Tekcr Komrpomsmas
KOHTPOIBLHOMN KOHTPOIBLHOMN pa6oTa 16.875 1.875 18.75
paboTEI paboTEI
Hroro 3a 5 cemectp | 70,875 7,875 78,75
Hroro | 70,875 7,875 78,75

3.KﬂHTpﬂﬂthlE TOYKH H BHILbLI OTYH¢THOCTH 110 HHM

PelTuHTOBasA OLIEHKA 3HAHUM CTYAEHTA HE MPEAYCMOTPEHA.

OOKYMEHT UDﬂHHCHH
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4. Meronnueckne PEKOMEHTAIHHA 110 HIVHCHHIO TECOPETHUECKOTI0 MaTepHaJia

[Tpexne Bcero, HEOOXOMMMO ONPENENUTh BUA W3JAHUA (MOHOMU3IAHUE, COOPHHUK, YACTH
MHOTOTOMHOTO WJIM BEIITYCK CEPUMHOTO M3AHUA). YCTAHABIUBAETCA, KAKOMY BOIMPOCY, TEME WUIIH
obmacT HAyKU OOCBAMIEHO MmpomsBeneHue. OOpamiaercs BHUMAHUE HA CTPYKTYPY W3OAHUA,
BBIABJLIETCSA MPUHIMIBI TPYIIIHMPOBKH MATEpHana.

Anann3 (QopMBI M3JIOKEHMA MATEpHala IMOMOTAET IPH ONPENEIEHUH YUTATEIbCKOTO
anpeca. C 5TOU LENBI0 U3y4aeTCsA, HACKOJIBKO ITOJHO, JOCTYIHO M HAIVIAHO U3JI0¥KEHEI BOIIPOCHI.

[Ipu anmamusze ormedaroTca OCOOEHHOCTH MONUTPA(PUUECKOTO HMCHOIHEHUA U
PENAaKIMOHHO-U3ATENBCKOTO O(OPMIEHUS, B UYACTHOCTH HAJIMYHUE OSIEMEHTOB HAYYHO-
cnpaBogHoro ammapara. Ilomumo Tekcra camoro mpousBeneHus OuOmiorpad mpocmarpuBaer
MPEOUCIOBAE, BCTYIIUTENBHYH) CTarbl0, NpUMEdaHusA. LEcIm CBEOEHWM  OKAa3bIBAETCA
HENOCTATOYHO, CJIEAYET OOPATUTHC K JOMMOIHUTEILHEIM HCTOUHUKAM.

H3yuenue dononHUmMETbHbIX UCMOYHUKOG. TaKUMH UCTOYHUKAMH MOTYT OBITH PELIEH3HH,
KPUTHYECKUE CTATBH, KPUTHKO-OMOrpaduueckue, MCTOPUKO-TUTEPATYPHBIE PAOOTHI. BBIABUTH
3T UCTOYHUKH MOKHO C HOMOIIBIO CIIPABOYHBIX M OMOmorpauiecKknx n3ganum.

[Tpu pabore ¢ xkuurom HeoOXOIMMO MOHOOpare IUTEPATYPY, HAYUUTHCA MPABUILHO €€
guTare, BeCcTH 3amucu. Ocoboe BHUMAHUE CleayeT OOpaTUTh HAa ONPENEICHUE OCHOBHEIX
HOHATUN AUCUUIIIMHEL. CTyIeHT IOJKEH mOoapoOHO pa3dupare MPUMEPHI, KOTOPEIE MOACHSIOT
TAKUE OIPENENEHUA, U YMETh CTPOWUTh AHAJIOTUYHEIE MPHUMEPBl CAMOCTOATENBHO. HyKHO
nOOMBATECA TOYHOTO HPENCTABIEHUA O TOM, 4TO W3ydaemsb. [lome3no cocraBiadares OmOpHEIE
KOHCIEKTHI. [Ipn m3yuenun marepuana nmo y4eOHMKY IMOJIE3HO B TETPAOU TOMOIHATH KOHCIEKT
JIEKIUHN, TAKKE CIEAYET OTMEYarb BOIIPOCEI, BEINEIEHHBIE CTYAEHTOM I KOHCYJIBTALUH C
MPEMOaaBaTEIEM.

Paboma co cnpagounbimu u30aHusMu.

CioBapep — CHPaBOYHOE HW3OAHHWE, CONEPIKANIEE YIIOPATOUYEHHBIM NEPEYEHb SI3BIKOBBIX
enuHuI (CI0B, CIIOBOCOYETAHUM, (Ppa3, TEPMUHOB, UMEH, 3HAKOB), CHAOKEHHBIX OTHOCIIIMMHUCS
K HUM CIIPABOUYHBIMU JAHHBIMU.

Tepmunonornueckni C1oBape — CJIOBAPh, COAEPKANIMM TEPMHUHBEI KAKOU-TM00 00macTu
3HAHWSA WM TEMBI U UX ONPEREIEeHUS (Pa3bICHEHHNS ).

CopaBouHUK — CIIPABOYHOE W3IAHHWE, HOCAMIEE MPUKIATHON, NPAKTUYECKUN XAPAKTEP,
MMEIONIEE CUCTEMATUUECKYIO CTPYKTYPY MM MOCTPOEHHOE mo andaBury 3armaBuu crareu. [lo
LEIEBOMY HA3HAUCHUIO PA3MMYAIOT: HAYUHBIM, MACCOBO-MOJIUTHUECKUM, HPOU3BOACTBEHHO-
MPAKTUUECKHI, YI€OHBIN, TOMYIAPHLIA 1 OBITOBOI CIIPABOYHUKH.

buorpaduueckuii CcOopaBOYHUK (CIOBAPb) — CHOPABOYHUK, COIEPKANIMN CBEIEHHUSA O
JKU3HU U JEATEIbHOCTH KaKUX-JIU00 JIHII.
bubmiorpaguuecknii  cnpaBOYHUK  (CIOBapb) —  CIPABOYHUK,  CONEPKAIIAMI

Oumorpa(puueckue CBEOEHMA O KaKux-1M00 mHIax, CHOUCKHM WX TPYOOB W JIATEPATYPHI,
OCBEMIAIONIEN UX JKW3HB U OEATEIRHOCTb.
CopaBounoe mocobue — mocoOue, paccuutaHHoe mo (opme Ha TO, YTOORI MO HEMY
MOKHO OBLIO HABOAWTH CHpaBku. OT COpaBOYHMKA OTIMYAETCA TEM, YTO MOKET OBIThH
HCIOJB30BAHO M AJI MOCIENOBATEIBHOTO OCBOCHUS MArepuana, B TO BPEMA KaK CHPABOYHHK
HAIIEJIEH INIABHEIM 00pa3oM Ha BEIOOPOUHOE UTEHHE, ITO MEPE TOTO, KAK BO3ZHUKAIOT TE€ UM UHEIE
BOIPOCHI U HYKJA B CIIPABKE, U IJIA IMOCIEN0BATEIBFHOTO YTEHUA HE ITPHUCHOCOOIEH.
OHIMKJIONEONS — CHOPABOYHOE W3OAHUE, COmep:kamiee B 0000mIEHHOM BHAE OCHOBHBIE
CBEAECHUSA MO ONHON WM BCEM OTPACIAM 3HAHUU U NPAKTUYECKON OEATEIbHOCTH, U3JI0KEHHBIE B
BUJIE KPATKHX CTAT€H, PACIOJIOKEHHBIX B aJ(PAaBUTHOM WIN CHCTEMATHYECKOM Iopsanke. B
3aBUCUMOCTH OT KpPyra BKIIOYEHHBIX CBEOECHWN pPa3TuyaroT VHUBEPCAIBHYIO (00mIyio),
CHEIUATU3UPOBAHH VIO (oTpacneBymo), PETHOHATBHYIO (YHHBEPCATBHYIO 15151
cneuna@mﬂmmnnﬁwm.
Ceprudukar:  2C00DEBAYPPEE OTHACHTOMEKCHEIMAIEHOMY THIY CIOBAPA HOPMATUBHOW JIEKCMKH C TOYHO
Snanenymp e AEHERA LI MUCBR S AV ek Ty TepMUHAMMU.

3amaHusA A7 CaMOCTOATENbHON PAOOTEI CTYIEHTOB
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5. MerognuyeckHe YKasaHHA [0 BHAAM padoT, NpeIyCMOTPeHHLIX padoueH
nporpaMmMoii

Buo camocmoamenwvnoii pabomot cnmyoeHmog:
CoOecegoBaHue mo teMam 1-9

Bo Bpems mnpakTuueckoro 3aHATHA NPENOJABATENb OMPAlIMBAET CTYAEHTOB MO
BOMNPOCAM, 3aIaHHBIM HA AaHHOE 3aHATHE. CTyIEHTHI JOKHEI 3apaHee noma, B Onbmmorexe
M YUTAIBLHOM 3aJ€ ITOATOTOBHUTE OTBETHEI HA BCE 3aJAHHBIE BOIPOCHl IIPAKTUYECKOTO
3auaTuA. Cregyer BECTH CHEHMATBHYIO TEeTpaab C 3amuCsIMH OTBETOB HA BOMPOCHI.
JKenarensHO mMpU MOATOTOBKE OTBETA HE OTPAHMUMBATLECA MATEPUAIOM OTHOTO yueOHMKA, a
MCHOJIB30BATh HAYUHBIE CTATHU U3 KYPHAIOB, COOPHHKOB CTATEN, MOHOTPA(HH.

B mnponecce opranmszammu  pabOTBl OOJBIIOE 3HAYEHWE HWMEKOT KOHCYIbTALAU
NPENoaaBaTel, B X0A€ KOTOPBIX MOKHO PEIIUTE MHOTHE HPOOJIEMBI M3yd4aeMoro Kypca,
VACHUTE CJIOKHBIE BOMPOCHL.

Cryaent, OTBEYAIONINI HA BOOPOC MPAKTUIECKOTO 3aHATHUSA, TOJDKEH JIENaTh 3TO, KaK
OpPaBUIIO, HE MpUOeras K MOMONM Kakux-mu0o 3amucelt mim yaeOHuKoB. OTBET OOMKEH
OBITE HACTOJIIBKO MOJHBIM, HACKOIBKO 3TO TPeOyeTcsa, 4TOOBI TOCTATOYHO ITOJHO PACKPHITEH
TAHHBIA BOIIPOC.

Bunel camocToATemsHONn paboTh

CamocroarensHO€ M3ydeHue murepatypel mo teme Ne | Bomomorpebnenme.
CucreMsl BOIO CHAOKEHHA.

CamocroarensHOoe u3yueHne mureparypel mo teme Ne 2 Cucremsr 3a0opa,
MOAYH M PACIPEAEIEHNA BOIBI

CamocroarensHO€ M3ydeHue nureparypel mo teme Ne 3 Cucremsl momadmt u
pacopeneneHus BOIbI

CamocroAarensHOE w3ydeHue yureparypel mo teMe No 4 Cucremsl ropsadero
BOIOCHADKEHU A

CamocroaTensHOE WM3yueHue smreparypel mo Teme Ne 5 (Cucremsl
BogocHaOkenna. Knaccudukanusa, HOpMBI MOTpeOdNeHnsA, pacuer noTpedHoCTH
B BOJE

CamMocToATENpHOE U3ydeHHE JIUTEPATYphl 0 Teme Ne 6 ['mapaBnnueknii pacuer
BOOOOTBOOAIINX CETEH.

CamocTrosaTensHOE n3ydeHue Jureparypel mo reme Ne 7 OrcranBaHue BOIEL.
CamocroarensHoe wu3yueHue mmureparypel mo Tteme Ne 8 Bayrpenuee
BOIOCHAOKEeHNEe 3JaHUH

CamocroaTensHOE wu3yueHne mureparypel mo Teme Ne 9 buomormueckas
OYMCTKA CTOYHBIX BOJ METOAOM OMO(DWIETpam

KPHHIEPH H OUCHUGAHUA: OU,EHI{H, «OTIIMYHO» CTABHUTCA CT}’I[E-‘HT}’, cClIM OH IIOJIHO
W3IaraeT MAarepuaj, AaeT MPABWIHHOE OIPEOEICHHE OCHOBHBIX ITOHATHM; OOHaApyKuUBaeT
[TOHHUMdHHC MﬂTE‘pHHJ’[H, MOKeT 000CHOBATEL CBOH C}’HC,I[EH’HH, HpHME‘H'HTE 3HAHHA Hd HpHI{THI{E,
HpHBE‘CTH HE‘GﬁKD,ﬂ,—HN[E:IE HpHME‘pLI HE TOJIBKO H3 }”—IE‘ﬁHHI{H, HO M CdAMOCTOATCIEHO
COCTABJICHHEIC, H3/14drdcrt NIHTEPHHJI [MOCJIICOOBATCIIEHO H HPHBHJTE:HD C TOYKH .?.pE‘H'If[H HDPM
J’[HTE‘pHT}’pHDFD A3BIKA.
OU,E‘-‘HI{H {G{DPDLHD}} CTABHTCHA CT}’I[E-‘HT}’, CCJIM OH JdCT OTBCT, }’,I[DBHE‘TBDPHI—DH_IHﬁ TEM KC
TpEGGBﬂmmmﬂ%% OTMCTKH <«OTJIHYHO», HO ,I[GH}’CI{HET ﬂ[ﬂHﬁI{H, KﬂTﬂpHE caM KC
CepTubHETIPABIARTEOARSBIMEIO POSO00SRIIOMETEI B ITOCIEIOBATEIEHOCTH M A3BIKOBOM  O(OPMICHHH
Bn a,.':l,emﬁj 1T H%EHB%T?TEHHE AnexkcaHapoBHa

OT_[E-‘HI{H {{}E[DBHETBDPHTE‘JTEHD}} CTABHTCA, €C€CIIH CT}’I[EHT DﬁHﬂp}’}H}TBHET 3JHAHHEC H
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MOHUMAHUE OCHOBHBIX MOJTOKEHWNA JAaHHON TEMBI, HO M3/IAraeT Marepuana HEMOIHO U JOMYCKAeT
HETOYHOCTH B OIPENENCHUHU MOHATUH WM (POPMYIUPOBKE MPABWI, HE YMEET HOCTATOYHO
rmy0OKO U O0Ka3areapHO 00OCHOBATE CBOM CYKAEHHUSA M IPUBECTH CBOM MPUMEPHI; W3IAraeT
MaTEpUAJI HEMOCIEA0BAT €JIbHO U JOMYCKAET OMNOKH B A3BIKOBOM O(DOPMIEHUN U3JIArd€MOTO.

OneHka  «HEYOOBIECTBOPUTEIBLHO» CTABUTCA CTYOEHTY, €CIM CTYOEHT OH HE3HAHHE
OonmpmIe 4YacTH COOTBETCTBYIOMIETO BOMpOCA, OOOyckaer oOmubku B (popMyTupoBke
ONpEeNeneHnil U MPAaBWJI, HUCKAKAIOMIME WX CMBICH, OECMOpANOUYHO M HEYBEPEHHO W3Iaraer
Mareprall.

6. MeToauuecKHe YKA3AHHUS 110 MOATOTOBKE K YK3aMeHY

HauunaiiTe rOTOBUTBCA K 5SK3aME€HaM 3apaHee, MNOHEMHOTY, MO0 4YacTaM, COXPaHAd
cnokoucTtBue. CocraBere muaH padOTHI, pacmpenenan 00mee KOMMYECTBO MATEPHAIA ITO JHAM
OOArOTOBKH, 00A3are€npHO OCTABUB BPEMA HA MOBTOpeHHE. HEoOXOmMmo OmpeneamTs BpEM:
3aHATUN C YIETOM PUTMOB Opranm3ma. llepen Hauanom moATOTOBKH K HK3aMEHAM HEOOXOIMMO
MPOCMOTPETh BEChH MATE€PUAT M OTJIOKWUTH TOT, 4TO XOPOLIO 3HAKOM, a4 HAYMHATH YYUTH
HE3HAKOMBIH, HOBBIH.

Hcnone3yure Bpemsa, OTBEAEHHOE HA ITOATOTOBKY, Kak MOxKHO 3p{exruBnee. HoBe u
CIOKHEIII Mare€pual y4uTe€ B TO BpPEMA CYTOK, KOTAA XOPOMIO AYMAETCsA, TO €CTh BEICOKA
pabotocmocoOHOCTE. OOBITHO ATO YTPEHHUE YACH MOCIE XOPOIIETO OTIBIXA.

He cnonsaurecs 0Oe3 nmena. 3aiimure ceOs ueM-HUOyOb, KOTAA TOTOBUTECH K AK3AMEHY.
JTO HE OCTAaBMT BaM BPEMEHM Ha IyCTeI€ CTpaxyu. MOKHO 3aHATBECA CHOPTOM, TaHIAMM,
PUCOBAHHUEM WIM KyIuHapuen. Bee 570 — OoTnnuHBIN CIOCO0 paccrnaOUTLCA U IMOYYBCTBOBATE
YBEPEHHOCTE B CE0E.

CymiecTBYIOT pa3HBIE TPUEMBI PAOOTH ¢ MATEPHUATIOM.

1. Camoe mmaBHOE MOHATH Marepuan, pazooOparscsa B HEM. O4eHb MOIE3HO COCTABIATEH
MJIAHBl KOHKPETHBIX TEM WU JEPKATH UX B YME («ILIaH B yME»), 4 HE 3a3yOpHBATH BCIO TEMY
MOJIHOCTBIO «OT» U «10». MOXKHO TakK€ NPAKTUKOBATH HAMMCAHUE BOIPOCOB B BHIE KPATKOTO
W3JI0KEHUS MaTepuana.

2. 3ayuynBaeMBIM Marepua aydmie pa3OuTe HAa CMBICIOBEIE KYCKH, CTApPasCh, 4TOOBI MX
KOJIMYECTBO HE MPEBBIIAN0 ceMH. (CMEBICIOBEIE KYCKM Marepuanda HEOOXOOMMO YKPYITHATE W
0000mIaTe, BBEIpaXKas TJIABHYK MBICIE OOHOM (ppa3zou. TekCcT MOKHO CHIBHO COKpPATHUTH,
IPEACTABUB €r0 B BUJE CXEMBI THIIA «3BE3IBI», «IEPEBA», «CKOOKHU» U T.II.

3. K TpynHO 3anmomMmHaeMoMy Marepuany HEOOXOOMMO BO3BPAMIATECSA HECKOIBKO pas,
MPOCMATPUBATE €70 B TEYEHUE HECKOJIBKUX MHUHYT BEUEPOM, & 3dTEM €IIE pa3 —yTPOM.

4. Ilepecka3 Tekcra CBOMMH CIOBAMHM HNPHUBOIUT K JIYUIIEMY €ro 3allOMUHAHUIO, YEM
MHOTOKPATHOE 4TEHHE, MOCKOILKY ATO AKTUBHAS, OPraHW30BaHHAsA IIEJIBI0 YMCTBEHHAsA padora.
BoobOnie roBopsa, mrobag aHamuThdeckas padoTra € TEKCTOM HOPUBOOUT K €ro JIy4dmieMy
3aITOMUHAHUIO.

5.Mcnone3yi pa3HeI€ MPUEMBI 3AIOMUHAHUS - 3PUTENEHO, HA CIIYX, MMCEMEHHO.

Bonpocsl k Yk3aMeHy
ba3oBblii YpOBeHB

Bomnpocsr (3agaua, 3aganue) Ay IPOBEPKH YPOBHA 00YyIEHHOCTH
3HATH:

1. Buner norpebienns Boasl

2. Hopwmsl Bogomorpebnenusa

3. Pacuen ] SN HACEIICHHBIX TYHKTOB
ANEKTPOHHOW NOANMCHIO
Ceprudpittar: W ehomais, BQEOCH 00043E

Bnanend;  KUTAUETIIATRAT AP CECTENM BO IO CHAOKEH A

6. Pexum pabOTH CICTEM BOTOCHAOKEHUA
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7. Bomo3abopHEIE COOPYKECHHUA

8. CucreMel mogauu U pacrnpeneIcHus BOIEI
9. BuyrpeHHee BomocHaO¥KeHME 3MaHNN

10. KauecTBO BOJIBI NPUPOIHBIX UCTOYHUKOB
11. @yHKIMHA OYUCTHBIX COOPYKEHUN

12. KoarynmupoBanue

13. OrcranBanmue BOIBI

14. Oceerienue BOOEI

YMeTh, BlIaJIeTh:

15. CopOrimonHas 0uMcTKAa CTOYHEIX BOJ

16. Ouncrka CTOUHEIX BOJT 030HUPOBAHUEM

17. Cxemsl (PU3UKO-XUMHUUECKON OUYMCTKHA CTOUYHBIX BOJ

18. I'myOokas ounctka u 00e33apakMBaHUE CTOUHBIX BOJ

19. Vrummszaimsa 0CaaKkoB CTOYHBIX BO T

20. CucteMel M CcxeMbl BOJOCHAOkeHuA. (Cxema BOIOCHAOKEHWA HACEICHHOTO ITYHKTA.

HopmatuBhHas 0a3a MHKEHEPHBIX CUCTEM U 000pyI0OBaHNA, MIAHUPOBKA M 3ACTPONKA HACETIEHHBIX
MECT.

21. Bogocnabxkenue npoMnpennpuaTHil, THKEHEPHBIX CUCTEM M 000pyI0BAHUE, MITAHUPOBKA.

22. OCHOBHBIE NAHHBIE IJIA MPOEKTUPOBAHUA BOAOMPOBOOHON CETH (HOPMBI BOIAOTIOTPEOIEHMA,
pEXUM BOZONOTPEONEHMS, paCX OBl HAMOP).

23. Uctounukn BOOOCHAOKEHMA, OIEHKA TEXHUYECKOTO COCTOSHUA M OCTATOYHOTO pecypca
CTPOUTEIBHBIX 00BEKTOB U KOMMYHAIHLHOTO 000pYI0BAHUA BOOOCHAOKEHHS.

24. Bomo3abopHBEIE COOPYKEHHUA M3 MOA3E€MHBEIX HCTOYHHUKOB, SKCILIyaTranusa, nTpo(HIAKTHUCCKUE
OCMOTPBI M PEMOHTHI.

25. Bonozabopusrie COOPYKEHUSA 13 MOBEPXHOCTHBIX MUCTOUYHHUKOB, 9K CIUTyaTarus,
IpO(PUIAKTUIECKNE PEMOHTEL.

26. Llenrpo0Oexknpie HACOCHL (YCTPOMCTBO, HOpPUHOUI padOTel, paboune XapakTEePUCTHUKH,
HOPMATUBHEIE TPEOOBAHMA).

277. BomompoBoaHEIE HACOCHEIE CTAHINH (KIaCCH(PUKALINAA, HA3HAYCHUE, SKCIUTyaTallds, PEMOHTEI).

28. Hapyxnas BOmOmpoBOAHASA CETh (CXEMBI TPACCUPOBKH, OJIEMEHTHI, TPyOBI W apmarypa,
SKCILTyaTalus, Mpo(PUIakTHIECKUE OCMOTPEL 1 PEMOHTEI). 1 peO0oBaHMA K BOJOMPOBOHEIM CETAM.

IloBbIlIeHHBIH YPOBEHB

3HATE:

29. OuIsTpOBAHNE BOIBI

30. Obe33apakuBaHue BOIEI

31. XapakTepuCTUKA CTOYHEIX BOI

32. CucreMsl BOTOOTBENEHHU

33. 'mapaBamugekuil pacueT BOAJOOTBOAANINX CETEU

34. BomooTBOAANIAA CETH HACENEHHBIX ITYHKTOB

35. BogooTBOAAMIME CETH IMMPOMBIILUICHHBIX ITPEIIPUATHI
36. BonooTBomsamme cetu arMOC(EPHBIX 0CATKOB (BOIOCTOKH)
37. ObopynoBaHne HACOCHBIX CTAHIMN

38. Cocras 1 CBOMCTBA CTOYHEIX BOII

39. TexHOIOTHUECKHE CXEMBI OUMCTKHA CTOUYHBIX BOII

40. Mexa%mgﬂﬁﬂﬁa CTOYHBIX BOI
41. Buo/RAVERTeCRaY WHICHHEA cCTOYHBIX BOO

Cepti $|4§T: CO000043ESABBES52205E7BAS00060000043E

Bnanené JOEVHAECKAS QUUCTKA CTOUHEIX BOJ METOIOM OHO-(DHUIBTpALIUH
43. OuucTka CTOYHBIX BOJ (hoTalen
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VYMmers, BI1aners:

45. Meroasr 04uCTKU 1 00€33apakuBaHMUA BOJIHL.

46. Pearenrnoe x0341CTBO (HA3HAUCHUE, YTIEMEHTEL, TEXHHUKA 0€30MaCcHOCTH ).

477. CmecuTeni, OTCTOMHUKUA, OCBETIUTENN CO B3BEMICHHBIM CIOEM 0CAJIKa, CKOPBIE 3€PHUCTHIE

(pWIIBTPEI: OIIEHKA TEXHUYECKOTO COCTOSHMA U OCTATOUHOTO pECypCa CTPOMTENBHEIX OOBEKTOB
FKUIUIHO-KOMMYHAIBHOTO X03AHCTBA M AKUJIHMITHO-KOMMYHAIBHOTO 000py0BaHHA.

48. Cxema kaHanm3amuy HACEIEHHOT O ITYHKTA U €€ OCHOBHBIE YIEMEHTHL.

49. CxemMBl  TPACCUPOBKHM  KAaHATIM3AUWOHHBIX  cered. PacmonoxeHme  KOMMYHHKAIAH
OTHOCHUTEIRHO ()YHIAMEHTOB 3IaHUM U IPYTUX KOMMYHUKAIIHH.

50. Onpenenenue  pacueTHBIX  PACXOJOB, CKOpPOCTH, VKJIOHBI, TJyOMHA  3aI0KEHUA
KaHaJTIH3aI[MOHHOH CeTH.

51. YcrponcrBo kaHammzanmoHHOU ceth. [pyOwl. Komomuer. TpeboBanma k SkCrumyaranuu,
OCMOTpPaM U PEMOHTAM.

52. JloxaeBas KaHAIWU3AIMOHHAS CeTh (Ha3HAUCHHE, YCTPOHCTBO ).

53. Ilepekauka crounbx BoA. Kanann3annoHHBIE HACOCHBIE CTAHIINU.

54. CocraB 3arpsa3HE€HUI U METOBI OYUCTKH CTOYHBIX BOJI.

55. Texnonornueckas cxema TOPOICKHUX KAHATM3AIMOHHBIX OYMCTHBIX COOPYKEHWI: OIICHKA
TEXHUYECKOTO COCTOAHUA M OCTATOYHOTO peECcypca CTPOUTENBHBIX OOBEKTOB CTAHIIMU M
000pynOBaHNAL.

56. TpeboBanusa K pacHmoOnIOKEHUIO CTAHIIUM OYHUCTKHA CTOYHBIX BOJ OTHOCHUTENIRHO ropoaa H
BOIHBIX 0OBEKTOB.

57. [TpUHIMIIEI pa3MENICHUA U CIIOCOORI ITPOKIAIKH IMOA3EMHBIX KOMMYHUK AIIHH.
58. [TogzemHubIE KOMMYHUKAIIAY FOPOaA
59. Cucremsl BoOgocHaOxkenua. Kimaccuukanma, HOPMBI NOTPEOJCHHA, pacueT
nOTPEOHOCTH B BOJIE
60. CucTeMEI TOpsIero BOA0 CHAOKEH A
NIOKYMEHT NOJMNWCAH

ANEKTPOHHOW NOOMUCHLIO
Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MHWHUCTEPCTBO HAVYKH U BBICHIETO OBPA30OBAHMS POCCUHCKOUN
OEJ[EPALTUU
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BBICHIET'O OBPA30BAHUMI
«CEBEPO-KABKA3CKWM ®EJIEPAJIBHBIM YHUBEPCUTET»
[Taturopckuit uncTUTYT ((prunuan) CKOY

MeToanuyeckne yka3aHus
MO BBIMTOJIHEHUIO KOHTPOJIBHOU pabOTEL
no mucuuIumHe « MHkeHepHbie CUCTEeMBI 30aHuil U coopykenuil (BomocHnabxenue u
BOJTOOTBENEHUE C OCHOBAMH THPABIIMKH )»
oy CTyaeHTOB HanpasiaeHua noaroroBku 08.03.01 CrpourenscTBo

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

Ceprvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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COJAEPKAHUE

BBEJIEHUE

1. LHEJIb, 3AJIAYU U PEAJTM3Y EMbIE KOMIIETEHIIHMH

. OOPMVYJIMPOBKA 3AJIAHHWA U EI'O OBBEM

. OBILIME TPEBOBAHHUA K HAITMCAHWUIO 1 O©OPMJIEHNTIO PABOTEI
. PEKOMEHJIALINHY ITO BBIITOJIHEHWHO 3AJIAHW A

. BAPUAHTBI KOHTPOJIbHOM PABOTEL

. KPUTEPHUHU OLIEHUBAHWA PABOTEI

JOPATIOK 3ALINTHI

. ITEPEYEHbL BOITPOCOB K S5K3AMEHY

. CTTMCOK PEKOMEH/IYEMOU JTUTEPATYPEI

o o0 1 v o B W

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

Ceprvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



BBEJIEHUE

Meromnueckne ykaszaHusa K KOHTPOJIBHOHU padoTe mo AUCHUILIMHE

«HxeHepHsIe CUCTEMBI 3MaHUA M COOPYKEHUN (BOZOCHAOKEHME W BONOOTBENCHHE HA
OCHOBE THAPABJIMKH)» PACCIUTAHBI HA CTYIEHTOB 3A0UHOU

Gpopmer  00yueHus mno wHampaBiaeHuio 08.03.01 «CrpourenscTtBo» (KBami(puKaimsa
(crenens ) OakanaBp) mpoduira «l 0poICKOe CTPOUTEIECTBO U XO3AUCTBOY.

Nmxenepuas ruaponorus M3ydaeT MPOILECCH, TPOUCXOAANNE B MPUPOIHBIX BOAAX, B
pPE3yJIbTATe B3aUMOIEHUCTBUAA UX C TPAHCIIOPTHEIMHM M THAPOTEXHUYECKUMH COOpy)eHusamu. [Ipu
AHAIN3E€ CTATUCTUYECKUX MOAHHBIX, IMONYYA€MBIX IPH HAOMIOAEHMM 34 THAPOIOrHYECKUMH
ABICHUAMH W IPOLHECCAMH, WHKEHEPHAA THUAPOJOTHSA INPUMEHAET ammapar MaTeMaTHYECKOU
CTATUCTUKU IS CUCTEMATU3AIMN W UCIONIB30BAHUA ATUX JAHHBIX B HAYYHBIX U MPAKTHUECKHUX
LETAX.

B wacTtHOCTH, METOOEI MATEMATHYECKOW CTATHUCTHKH WUCHOJIB3YIOTCSI B PEKOMEHIAIMAX
MO0 ONPENENCHUIO PACYETHBRIX THAPOIOTMUECKUX XAPAKTEPUCTHK IIPH  IPOEKTHPOBAHUHA
TPAHCIIOPTHBEIX COOPYKEHHH, HAIIPUMEDP, CPEOHUX TONOBBEIX, MAKCHMAJIBHEIX pPAaCXONOB H
HAWUBEICIINX YPOBHEH BOJEI B PEKAX.

HMuxenepHas ruaponorusa paspadareiBaeT CHIENUANBHBIE METOABI, OCHOBAHHBIE HA
AHAMM3€ MOPOUCXOKAEHUA CTOKA, IMO3BOIAIONIAE ONPENEIUTh PACIETHBIE THUAPOJIOTHIECKHUE
XapaKTEPUCTUKH TP OTCYTCTBUU JAHHBIX HAOMOAEHUH WX ITPU UX HEQOCTATOYHOCTH.

Baxnoe MecTO0 B MHXEHEPHOM THAPOJIOTHM 3aHMMAET TE€Ma, CBI3aHHAA C W3yUEHUEM
M3MEHEHUH PYCIOBEIX MPOLECCOB IO BAMAHUEM CTPOUTENBECTBA TPAHCIIOPTHEIX COOpykeHUH. K
HUM OTHOCATCSA: 3aHECEHNE NJOHHBIMHM M 3aWJICHHME B3BEIIEHHBIMH HAHOCAMH BOLOMPOBOIAIINX
COOPYKEHUH, MECTHBIE U 00NINE PAa3MBIBEI PEYHOIO PyCiIa Y MOCTOBBIX ITEPEXOIOB.

B 1OpOKHO-MOCTOBOM CTPOUTENLCTBE HEOOXOOUMOCTH HCIIOJIB30BATH PA3TUIHBIE
MapaMEeTPhI MMOTOKA BO3HUKAECT HA CTAAWH W3BICKAHUNA aBTOMOOWIBHEBIX M JKEJIE3HBIX JOPOL, IIPH
UX  IPOEKTUPOBAHUH, pa3pabOTKE MNPOEKTOB  OPraHU3alu  CTPOUTENBCTBA  JTOPOT,
BOJOIMPOMYCKHEIX TPyO,MOCTOB M JPYIUX JOOPOMKHBIX BONONPOBOIANIAX COOPYKEHUM.
['mpponornueckne mgaHHBIE MIMPOKO WCHONB3YIOTCA W BO BpPEMA HMX CTPOUTEIBCTBA H
SKCIUTyaranuu. YroOBl  palMOHANBHO  IMPOEKTUPOBATH, CTPOUTHE MW OKCIUIYaTUPOBATH
ABTOMOOMJIEHEIE OOpOrH, TpPeOyroTCs 3a IUTEIBHBIM NEPHOA ITOAPOOHEBEIE CBEOEHUS O
TUIPOJIOTHYECKOM PEXKUME BOIHBIX OOBEKTOB, BOMM3M KOTOPBIX OHHU PACMOI0KEHBl WIH
MEepeCeKarT WX. [WIPONOrHYECKMMM W THAPABINYECKAMHU (DAKTOPAMH  OOPENENAIOTCA
TEHEPANBHEIE PAa3MEPBl COOPYKEHUN: OTBEPCTUM MOCTOB W TpyD, miyOMHA 3am0keHus
(pyHIAMEHTOB OMOP MOCTOB, OTMETKH OPOBOK 3EMIISTHOTO MOJIOTHA, CITOCOOBI KPETUIEHHUA OTKOCOB
HOJIOTHA, PAa3MEPBl PAa3TUYHBIX COOPYKEHMH i OOecrnedeHus CTAOMIBHOCTH 3EMIISHOTO
MOJIOTHA.

3anpOEKTUPOBAHHBIM  MOCTOBOM TEPEXON 4YE€pPe3 BONOTOK, BKIIOYAIOMIAM  MOCT,
MOOXOMHBIE HACHITH WU PETYJSAIHOHHBIE COOPYKEHUS (CTPYEHANPABIAIONIME AAMOBI), TOJIKEH
obecneunBare 0€30MACHEIM NPONMYCK BREICOKHMX BOA UM jenoxona. [Ipu BzammonencrBum moToka ¢
COOPYKEHMAMH MOCTOBOTO MEPEXOJA BO3HHUKAIOT WHTEHCHUBHBIE PA3MEIBEI PYClId BCIEICTBUE
CTECHEHUsA MNOTOKA, KOTOPHIE TAKKE€ MOJDKHEI OBITH YYTEHBI NMPH MPOEKTUPOBAHWH MOCTOB.
Pa3MBIBEI pycen BO3HUKAIOT U B HUKHUX Obe(pax BOOOMPOMYCKHBIX TPYO.

Cyx0a skcnmyaranu J0POT UCITOJIB3YET THAPOIOTHUECKYI0 HH(POPMAIIUIO U TPOTHO3EI
0 IPOXOXkKJICHUU MNABOJKOB M CEJIEBBIX MHOTOKOB, 00 00pa3oBaHWM, Pa3BUTUH M Pa3pPyILEHUH
3aTOPOB JbJA HA YUYAaCTKAX WX BIWAHUA HA COOPYNKEHUA AaBTOMOOWUIBHBEIX JOpOr, 00
MHTEHCHUBHBIX Pa3MBIBAX PyCEI U OP.

YroObl ompenenuTs BO3MOKHBIE MPEIETbl MU3MEHEHWsA XAPaKTEePUCTHK TOTOKA W WX
CPpEOHHME 3HAUECHUA, HEOOXOOMMEI HENPEPBIBHBIE THAPOMETPUYECKHE pPAa0OTEI B TEUEHHE
HECKOJIBKUX JECATKOB JeT. C NpOM3BOACTBOM TUIAPOMETEOPOIOTHMYECKHX W3BICKAHUN IIPH

HpDEKTHMLH%&%@MK COOPYKEHMU CTYOEHTHl 340YHOM W JOUCTAHIMOHHOU (POpM
Ceptuh @Y TIPSO HEONAACH BANEPHOIPECOHON THAPOIOTHIECKOUN MTPAKTHKH.
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Ceptu

Bnans

Nencrt

1. HEJIb, 3AJIAYY U PEAJIM3YEMBIE KOMITIETEHIINN

Llenpro ocBoeHusa nucnuiuinHel «MHKEHEpHBIE CHCTEMBI 30aHUM U COOPYIKEHUM
(BomocnabxeHnue u BOJOOTBEAEHUME C OCHOBAMM THUAPABIWKHU)» SABIAECTCA (POPMHUPOBAHME VY
CTyIEHTOB TMPO(PECCHOHANBHBIX 3HAHMM W HABBEIKOB IO BOOPOCAM BONOCHAOKEHUS U
BOJIOOTBENEHUA U UCHOIB30BAHNE STHX 3HAHWUM LA IPOEKTUPOBAHNUA CHCTEM BONOCHAOKEHUA U
BOJIOOTBENEHUA.

3amady OCBOEHUA NUCHUIIINHEL U3YUUTh:

- IlpyHnuner aO€HUCTBUSA W HA3HAUEHUE BHYTPEHHUX CHUCTEM BOOOCHAOKEHUA WU
BOJIOOTBENEHUH;

- Meronsr ruapaBIngeCKuX pacuy€TOB CUCTEM BONOCHAOKEHHN U BOJTOOTBENCHMA;

- Marepuanel TpyOOIpOBOAOB U SIEMEHTOB CHCTEM, METOIBI 3ANIATHEI TPYOOTPOBOIOB
CUCTEM;

- Ob0opynoBanme, yCTAHOBKH, COOPYKEHUA M IPYTHE SIEMEHTHI CUCTEM BOOO0CHAOKEHU
1 BOJOOTBEIECHHUS.

2. DOPMYJIMPOBKA 3A/IAHUA U EI'O OBBEM

CTpyKTypa KOHTPOJIBHOM padOTEHL:

1. Teopernyeckass 4acTe (BCeCTOPpOHHee PpAacCCMOTpeHHe 3-X TeopeTHYeCKHX
BOINIPOCOB, MPeNIOKEHHOI0 B MeTOAHYEeCKHX VKA3aHHAX B COOTBeTCTBHH € HOMEPOM
BapuanTa). HemomyCTuMO OTCYTCTBUE CCBIIOK HA MCHONB3YeMyI0 JuTeparypy. O0sem padoTsI
noJeH ObITh He MeHee 10 rmeyaTHeIX JTUCTOB.

2. CIIHCOK HCMO0JIBL3YeMOH JIHTEPATYPhbl.

1. Camyce, O.P. PykoBOACTBO M0 M3y4eHNIO TUCHUILIMHEL «BogocHabxkeHne u BOTOOTBEICHUE) /
O.P. Camyce, B.M. OBcaunukos, A.C. Konaparees. - M. ; bepnun : lupekr-Menua, 2014. - Y.

1. BomocHaOxeHnue 1 BODIOOTBEAEHHUE BRICOTHRIX 3MaHHUH. - 33 C.

3. OBIIUE TPEBOBAHHSA K HAITMCAHHUIO U OOOPMJIEHUTIO PABOTbI

KourponsHasa pabora BBEINOMHAETCA B MNEYaTHOM BHAE HA aucrax GQopmara A4.
Jlomyckaerca BeIMOJHEHHE PAadOTEI B PYKOMUMCHOM BuAe B Terpamu. OOmmi 00BeM padOTHI
OOMKEH cocraBinaTe &8-15 mucroB. Bapumant BriOMpaercs mo nepBou OykBe (aMuimnd u

moCaegHer nudppe Homepa 3a4eTHON KHUIKKH COMIACHO Taldmuire.

[Tocnemuasa
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B 3amanne BapumanTa BKIIOYAETCA TPU TeopeTuueckux Bompoca. Ilpm namicanum
TEOPETHYECKOTO BOIPOCA CIEAYET MOJb30BATHCS 3aKOHOJATEIbHBIMM HOPMATHUBHEIMHU AKTAMH,
yueOHOW TUTEPATYPOU, MATEPUATAMH NEPUOINUECKON MEYATH U CTATUCTUYECKUMHI TaHHBIMU. B
KOHIIE KOHTPOIBHOM padOTHl HY/KHO MPEACTABUTE CITUCOK UCITOIB30BAHHBIX UCTOUHUKOB.

Tekcr pegepara nomkeH COMPOBOKOATHCA pPUCYHKamu, Tabmunamu, rpadukami,
(pparmeHTamMu TOMOTrpaPUIECKUX MIAHOB U KAPT, KOTOPBIE HECYT OOJMBIIYI0 MH()OPMAITMOHHYIO
Harpy3ky. O0A3aTeIbHBIMU SABJISIOTCA CCBIIKHA HA MCIOIb30BAHHEIE TUTEPATYPHBIE HCTOUHUKH.

KoutponsHas pabora mo pe3yasraraM CaMOCTOATENBHON padOTHI CTYIEHTA JOMKHA OBITH
BBEINIOJTHEH HA OCHOBE KOMIIBIOTEPHBIX TEXHOJOTUM M PACHEdYaTHIBAETCS HA OJHOM CTOPOHE
crangaprHoro jucra (popmara A4 Oemou omHOCOpTHOM Oymaru gepes 1,5 uHTEpBaIa 4EpPHBIM
mpu(ToM ¢ mMOIAMA BOKPYT TeKCTa. OOBEM OTUETa COCTABIAET 25 MEYarHBIX JIMCTOB (pOopMmara
A4.

Pazmep neBOro, HUKHETO M BEPXHETO IMOJIEH — He MeHee 20 MM, MpaBoro — He MeHee 15
mMm. Pazmep mpudra 14. Pekomengyemert mpu@t - TimesNewRoman.

Tekcr momxen paBHOMEPHO pacmonaraTeCsa Ha CTPAHULE, C OOUHAKOBEIMH OTCTYIAMH OT
HAuaJla MOJIA, TJE PACHONaraeTcss TEKCTOBBIM Marepuai. |e€KCT, HAYMHAIOMIEUCA C KPacHOHU
CTPOKH, IeyararoT ¢ ab3ana orcrymom 1,25 cm oT Hauama CTPOKH.

Kaxneni CTpyKTYPHBIN pa3nen (BBEAEHUE, TIABEL, 3aKIIYEHNE, CTUCOK MCITOJIb30BAHHBIX
MCTOUHWKOB) HAYMHAETCA CTPOTO C HOBOM cTpanuubl. [loapasgensr BHyTpu OCHOBHOTO paszaena
pPa3MENIAOTCA HA TOM KE CTPAHUILE.

[lomuepkuBare 3aroJIOBKM M NEPEHOCUTH CJIIOBA B 3arOJI0OBKE HE JOIYCKAETCH.
PexomMeHayeTCs BBIIEIATE 3ar0JIOBOK JKUPHBIM HIPH(PTOM.

Pasnensl nOmKHBEI MMETH MOPAAKOBBIE HOMEpPA HA HPOTKEHUHM BCEr0 TEKCTA OTYETA,
0003HaueHHEBIE apadCKMHU TP paMit 0€3 TOUKH 1 3aTTUCAHHBIE ¢ A03aI[HOTO OTCTYIIA.

[Togpazmensl OOMKHEI MMETH HYMEpPAIMI0 B IIpeaenax Kaxaoro pasaemna. Howmep
moapasaea COCTOUT U3 HOMEPOB pasfeiia u Imoapasneiia, pa3aeaeHHbBIX TOUKOU. B koHIe Homepa

AOKYMEHT OAMNCAH
HDﬂpaﬂﬂemﬁﬂeﬂﬂmﬁme. Pazmemnsl, kak 1 [moapaseibl, MOTYT COCTOATE U3 OAHOIO HIIH
Ceprvcukar:  2C0000043E9ABBBI52205E7BA500060000043E

Brasenqye CKOABRIER TPRRTOBCaHAPoRHa

ﬂeﬁmmmmm%q%% JOKYMEHT HE MMEET IMOAPA3AENOB, TO HyMEPaus MyHKTOB B HEM JOJIKHA OLITH B
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mpenenax Kaxaoro pasaerna, i HOMEP IYHKTa JOJLKEH COCTOATh U3 HOMEPOB pasjielia M ITYHKTA,

pa3neneHHBIX TOUYKOM. B KOHIlE HOMEpa MyHKTa TOYKA HE CTABUTCA.

4. PEKOMEHJAIHUU 11O BBINTOJIHEHHUIO 3AJTAHUS

Teopernueckas 4acTe OPEAMOIATAET U3YIEHUE OOHOTO M3 CAEAYIONIMX BOMIPOCOB

CopOnnoHHas 0UMCTKA CTOUHEIX BOJ

O4ucTKa CTOUHEIX BOJ 030HUPOBAHUEM

CxeMBI (PU3UKO-XUMHUYIECKON OUMCTKHA CTOYHBIX BOJ

['myOokas ouncTka u 00e33apakuBaHNEe CTOYHBIX BOJ

YTumizamusa 0CaakoB CTOYHBIX BOX

CucreMsl 1 cxeMsl BogocHaOxeHusa. Cxema BOg0CHAOKEHN I HACEIEHHOTO MYHKTA.
Hopmaruenas 0a3a HHKEHEPHBIX CUCTEM U 000PYIOBAHNA, IUTAHUPOBKA U 3aCTPOHKA
HACEJIEHHBIX MECT.

Bonocuabxenne mpoMmpennpusaTHi, THKEHEPHBIX CUCTEM U 000pyI0BaHUE,
TUTAHUPOBKA.

OCHOBHBIE TAHHEIE OJIA MMPOEKTUPOBAHUS BOTOTPOBOIHOM CETH (HOPMBI
BOOOMOTPEONIEHUSA, PEKUM BOZOMOTPEeOIEHN A, pACXOOBI, HATIOP).

Hcrounukn BogocHaOkeHM A, OI[EHKA TEXHUUECKOTO COCTOSHHUA U OCTATOYHOTO pecypca
CTPOUTENBHBIX 00BEKTOB 1 KOMMYHAJBHOTO 000pynOBaHUA BOLOCHAOKEHU .

Bono3abopHeie COOPYKEHUSA U3 MOA3EMHBIX MUCTOUHUKOB, SKCILTYaT allus,
OpOo(PUIAKTIIECKHE OCMOTPEI U PEMOHTHL.

Bono3abopHEIe COOPYKEHN U3 MOBEPXHOCTHBIX HCTOUHUKOB, SKCILTyaTaIus,
NpPO(PUIAKTHIECKHE PEMOHTEL

[lenTpoOexHBIE HACOCHI (YCTPOUCTBO, MMPUHIMIT PpA0OTHI, padoune XapakTEPUCTHKH,

HOPMATUBHEIE TPEOOBAHM ).
5. BAPUAHTHBI KOHTPOJIbHOM PABOTHI

Bapuant 1 Pacuér BHYyTpeHHero Bo0NpPOBOJA

1 .Onpenenenne moTpeduTEned BOOEI U UX YUCIO.
2.0npeneneHne ynucna yCTAHOBIEHHBIX CAHUTAPHBIX TPUOOPOB.
3.Pacuer BEpOSATHOCTH UCITOJIB30BAHUS CAHUTAPHBIX TPUOOPOB

NOKYMEHT MOAMNVCAH
B%Eﬂﬁ%ﬁ“ﬁ“cﬂﬂﬁﬁfﬁ HAPYKHBIX cereifi cucrembl BoaocHaOxkenusi. |.Onpenenenue
E

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS0006000

Sranenew eI P BORGHPOBOIHOI ceTu.
NelcTRUTENEH: C 19%5%%%?%% p dCX0O0B BOIBI HA KdKIOM }”—IHCTI{E.
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3.0npenenenuie pacCy€THEIX PACX0I0B BOAEI HA KAKIOM YIACTKE.

Bapuanr 3 Pacuér BHYTpeHHeH KaHAJTH3ALHHA

1.Onpenenenune MHUHHMAJIEHOH [JIYOUHEI 3aJI0KEHHA KaH A3 A1 OHHBIX

TPyOOIIPOBOIOB.

2.0npenenenne pacu€THOTO pacxoaa CTOUHBIX BOII.

BapuaHt 4 YeTpolCTBO KAHAJIH3ANHOHHOM CeTH.

1. TpyOr1. Kononiier.

2. TpeboBanus K dKCITyaranyui, OCMOTPAM U PEMOHTAM.

Bapuant 5. CracreMsl ropsiuero BoJ0CHa0xeHH A

1.CucTeMBl MECTHOTO M LIEHTPATU30BAHHOTO FTOPAYETO BOIOCHADKEHUS.

2. TpyOompoBOnEl TOPAYErO BOOOCHAOKEHUS.

3. Cxema ropsuero BOA0CHAOKEHISA

Bapuanr 6 Cucremsl BogocHad:xkenuss. Knaccngukanus, HOpMbI IOTpeOIeHH s,
pacuyeT MOTPeOHOCTH B BoOJle

1 . Knmaccnpukanmusa cucrem BOIOCHAOKEHMA.

2.Hopwmel BopocHaOxkenus u TpeOOBAHNSA K KAYE€CTBY BOIHI.

3.Pacuer moTpeOHOCTH B BOTE.

Bapuant 7 I'nipaBinyexkHii pacyeT BOTOOTBOAAIINX CeTeH.

| . @opmyna llesmn.

2. BogoorBonsamias CeTb HACEIEHHEBIX MYHKTOB.

3. BomooTrBopsAmnme CeTH MPOMBINUIEHHBIX TPEAMPUATHH.

Bapuant 8 OrcranBanue BoJIbl.

1.OcBernenue Boael. GUIETPOBAHUE BOEI.

2. O0e33apaxxkuBanue BOAbl. Bogoorsenenue.

3.XapakTepUCTUKA CTOUHBIX BO/I.

Bapuanrt 9 O0padoTka BO/bI

1 .KauecTBO BOABI NPUPOAHBIX UCTOYHUKOB.

2 . DYHKIIAN OUMCTHBIX COOPYIKEHUM.

3.KoarynupoBanue.

Bapuanr 10 bronorayeckast 04HCTKA CTOYHLIX BOJI MeTOIOM OHO(DHIBTpAIlHH

| . OU3HKO-XUMHUIECKAT OUHMCTKA CTOYHBLIX BOJI.

2.0uncTKa CTOUHBIX BOJ (DIIOTAIUEN.

3.0uguncTKa CTOYHBIX BOA KOArymipoBaHueMm. CopOIMOHHAS OUMCTKA CTOUHBIX BOJ

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
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OrneHKa «OTJIMYHO» BBICTABIAETCA CTYAEHTY, €CJIA CTYAECHT ITOJHOCTBIO CITPABUIICA C
3aJaHnueM, ITOKa3al YMEHNUSA U HABBIKH.

OneHka «XOpPOI0» BEICTABIAET CS CTYIAEHTY, €CJIH CTYAEHT ITOJTHOCTBIO CITPABHIICA C
3aJaHN €M, ITOKA3aJ1 YMEHUA U HABBIKW, TOMYCTWI HE3HAYUTEIBHBIE OIHOKH.

OneHka «yIOBJIETBOPUTEILHOY» BBICTABIIAETCA CTYIEHTY, €CIIU CTYIEHT ITOJIHOCTBIO
CIIPABUIICA C TEOPETUYECKUM 3aJaHUEM, HO HE ITOKA3aJl YMEHHA U HABBIKU.

OneHka «HEYIOBIECTBOPUTENBHO)» BEICTABIACTCA CTYOEHTY, €CIH HE CHPAaBUICA C

[TOCTABJICHHBIM 3dJdHHCM.

7. MHOPAJOK AU TDBI

[Tomyans mnposepenHyio padOTy, CTYAEHT HOOKEH BHHUMATEIEHO O3HAKOMUTBECS C
pELEH3UEHM, MOMETKAMH HA IMOJIAX U BBIINOJHUTH BCE YKA3aHWUA HAYYHOrO pykoBomurtensa. Ecmm
paboTra HE COOTBETCTBYET HOPEABABIIEMBEIM TpPEOOBAHUAM, HEOOXOOUMO O3HAKOMHUTECS C
peneH3uen, nopadboTaTe KOHTPOIBHYIO PadOTy, YCTPAHUB BCE HENOCTATKH, YKA3AHHBIE HAYIHBIM
PYKOBOIHUTENEM, U B HOBOM BAPHUAHTE CIATH HA MPOBEPKY.

B ycranoBnennslii kadenpoil CpoK MCHOMHUTENs O05S3aH SABUTHCS HA 3aAMIUTY
KOHTPOJIBHOM pPAa0OTEI, UMEA C CODOM MOCIEOIHWUM BAPUAHT, PELICH3MIO HA HEPBEIM BAPHAHT C
3aMEYAHMAMU PYKOBOIUTENA U 3a4E€THYIO KHUKKY.

[Ipn 3amure crynent nomkeH OBITE TOTOB OTBETHTH HAa BOIPOCE HAYYHOIO

PYKOBOJUTEILA IO BCEM TEME KOHTPOJIBHOU PAOOTHI.

8. CIUCOK PEKOMEH/IYEMOM! JINTEPATYPbI

OcHoBHasl TUTeparypa:
1. Camyce, O.P. PykoBoxmcrBo mno wu3yueHuro aucuuiumbel «BomocHabOxkenue wu
BopoorBenenuey / O.P. Camyces, B.M. OBcannukos, A.C. Konaparees. - M. ; bepmun : Jlupekr-

Menua, 2014. - 4. 1. BomocHaO:xeHue 1 BOTOOTBEICHHE BRICOTHBIX 3TaHUH. - 53 C.

IlepeyeHs TOMOTHATEJILHOM JIUTEPATYPHI:
1. Camycs, O.P. BogocnabxeHnne u BOGOOTBEIEHUE C OCHOBAMHU THPABIMKHU @ yueOHOE

nocobdue / O.P. Camycs, B.M. OBcaanukoB, A.C. Konaparses. - M. ; bepnun : [{upekr-Menua,
2014. - 128 c.
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