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BBEJIEHVE

Meroamieckne YyKa3aHHSI II0 BRIINOJIHEHMIO MOpaKTHUECKUX paboT IIo
nuciuiuiHe «VHXeHepHbIe CHUCTEMEI 3JaHUIl 1 coopykeHuil (BomgocHabOxeHne u
BOJOOTBEACHIE C OCHOBaMH TUAPaBINKH)» IpeJAHa3HadeHBl JJId OakaJlaBpOB
3a04YHOII (POpMEI OOyUEHIIA.

Lens aucummunHel «MHXEHEPHBIE CHCTEMBI 3JaHUII 1 COOPYIKEHHUIT
(BogocHabxxeHne 11 BOJOOTRBEAEHIE ¢ OCHOBAMU I'MIPABINKIN )»:

- (opmupoBanne Habopa mpodecCHOHAILHEIX U OOIIMeHayYHBIX
KOMIIETEHIIUII Maructpanra 10 HampabileHnro 08.03.01 «CTpourenbcTBO®,
npoduik «I'opoACKOe CTPOUTEIHLCTBO U XO3SAMCTRBOY.

- O03HaKOMJICHHE CTYJIE€HTOB C METOJaMH OpraHH3allild CTPOUTEILCTRA
OTIAENBHLIX OOBEKTOB M HX KOMIIJIEKCOB, OPraHH3allIOHHBIX CTPYKTYyp U
IIPON3BOACTBEHHON JI€ITEILHOCTH CTPOUTENBHEIX OpraHH3aIuii, OopraHuzaluei
MaTepHalbHO-TEXHUYECKOTO O00ECIEUCHNSI CTPOUTEILCTBA, IUIAHUPOBAHUSI U
[IOJITOTOBKU CTPOUTEIILHOTO IIPOM3BOJICTBA, OINEPaTHBHOIO VIIpaBJIEHHI U
oOecreueHNns KauecTRa.

-IIpUBHBAHUE CTYJAEHTaM HAaBLEIKOB TE€XHOJIOTHMYECKOIO MPOSKTUPOBAHUSI U
MOJENNPOBAHUS CTPOUTEJILHBIX IPOM3BOJCTB, pazpaboTka CTPOIreHIIaHa
0OBEeKTa, OIPEICIICHNIE U pacyeT OCHOBHBIX MaTE€pUaIbHO-TEXHIUECKIX PECYPCOB.

K oCHOBHEIM 3ajladaM HpU U3YUEHUHN JUCIIUIIINHEL OTHO CATCSH:

- npuoOpeTeHne HEOoOXOAUMBIX 3HAHHUII II0 BOIIpocaM OpTraHH3aI[IN
CTPOUTEIILHOTO IIPOM3BOJICTBA, KAaJICHJApHOTO IUIAHUPOBAHIA, KOMILIEKTAIIIN
CTPOUTENbHLEIX OpTaHN3aIiil 0 CHOBHBEIMI MaTepHajlaMi H KOHCTPY KITISIMIU,

- IOATOTOBKAa MpOEKTHOM m paboueil TeXHUYECKOIl JOKYMEHTAI[UI,
oopMIIeHNEe 3aKOHUSHHBIX IIPOEKTHO-KOHCTPY KTOPCKUX padoT;

- obecrneueHne COOTBETCTBUSA pa3pabaThIBAEMBIX IIPOEKTOB U TEXHHYECKOI
JOKYMEHTAIlU 3aJJaHMIO, CTaHAapTaM, HOpMaM H IpaBIiaM, TEXHIYECKUIM
Y CJIOBUSM U APYTUM UCIIOIHUTEILHBIM JOKYMEHTAM,

- OopraHM3aIlsd padoumnmx MECT, HX TEXHIUECKOE OCHAIlEHHE, pa3zMEIIeHIE
TEXHOJIOTHYECKOro 000pyJ0BaHU,

- COCTaBJIIEHIE TEXHUYECKON JOKyMEHTalnU (Irpa@UKOB pabOT, HHCTPY KIIHIL,

IUIAaHOB, CMET, 3asBOK Ha Marepuaiabl, 0OOpyJdoBaHUE), a TaKxKe

YCTAaHOBJIIEHHOI OTYETHOCTH 110 YTBEPKACHHBIM (hOpMaM.
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IIpakTHueckoe 3anarue Ne 1.
Cucremsbl 3a00pa, noaauyu U pacrpeaeJeHUs BoAbI

Ilenb 3aHATHA. 3HaTh TPaJAUIUOHHBIE U TEPCIEKTUBHLIE HaIlpaBIIEHUS
OYNCTKH BOJBI JUII IHHTBEBONO  BOJAOCHAOKEHISI, YMEThb HCIOJIb30BaTh
HOPMAaTUBHBIE IPABOBLIE JJOKYMEHTEI B CBOEH JI€ATEIHLHO CTU

3aJJaHle Ha 3aHATHE. pa3padoTaTh CXe€My OYNCTKM BOJLI I ITUTHEBOIO
BO/JOCHAOXKEHIIS.

llopsmok menicTBUIML:
—03HAKOMUTLCS ¢ UCXOAHBIMI JaHHBIMU 110 KaUE€CTBY BO/Ibl B ICTOUHHNKE, CPaBHUTH
nx ¢ tpedyemeiMu 1o CaHIIumny «IIutheBas Boga. I urnenmueckmne TpeOOBaHUS K
KadeCTBY BOJIBI IIEHTPAIN30BAHHEIX CHICTEM IINTHLEBOIO BOIOCHAOKeHNA. KOHTPOIb
KaueCcTBaY,
—[IpOaHaJIM3UpPOBATh UCXOAHBIE JJAHHLIE, -
~IIpOYNUTaTh COOTBeTcTByromue pazjaeasl CHulla «BogocHaGxenne. HapyikHbie
CETU U COOPY KEHUID |
—pa3paboTaThk CXEMY OUNCTKH BOJBI (YKa3aTh OCHOBHEIE CIIOCOOBI OUMCTKH BOJIEI,
IpeAroaraeMele COOPYIKEHUS II0 OUNCTKE BOJBLI, METOJBI 00€33apa’XMBaHU).

TpeboBaHI K OTYETHRIM MaTepuajiaM: IIPEI0CTABUThL CXEMY OYHCTKU BOIHI,
OIIUCAaHUE METOJOB OUUCTKH, OCHOBHBIX COOPYXKEHUII JJI1 OUMCTKU BOJBI
[IUTHEBOTO HA3HAUECHUSL.
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IIpakTHueckoe 3ansiTue Ne 2.
CucreMsbl nogauu v pacrpeaejeHusi BoJbl
Ilenb 3aHATHA. HAy4yUTbCA  UCIIOJIB30BaTh  HOPMATUBHBIE  IIPABOBLIE
JIOKYMEHTEI B CBOE AEATEILHOCTU
3aJlaHIlE Ha 3aHATHE. OIPEICINUThL PacuUETHBIE PacXoAbl BOJLI, HAUTU
JaMeTp BOJIOBO/IA.
llopsmok genicTBUM:
—BBIOpaTb CHCTEMBI BOJIOCHAOXKEHHS IIOCENEHMSI (XO3dIICTBEHHO- IINTheBas,
IIPOTHUROIIOKAapHas, IIOJINBOYHA, IIPONU3BOACTBEHHAS ),
—-pazobparbca ¢ ¢GopMyJIaMHU  PaCUETHHIX  pPacxXxoJOB  BOAbl  (CyTOUHEIE
MaKCHMaJIbHbIe, MUHHMAaJIbHBIE 1 CpeJHHE, JacoBble, ceKkyHAHBIEe) o CHully
«BomocHabOxenne. HapykHEIE CETU I COOPYKEHILD |
~HalITH Bce TpeOyeMple 3HadeHHUs IIapaMETpOB, pacCUHUTaTb MAaKCHMAallbHEII
CEKYH/JHBIN pacxoZl BOJbI, II0 KOTOPOMY OIIPEAEIUTh AUaMETpP BOIOBOJIA.
W cnonp3oBaThk TaOMUIE THApaBiImyeckoro pacuera [Ilerenera.
TpeOoBaHIsI K OTYETHHIM MaTepHalaM: KpaTkoe OIncaHHE CHCTEM.
PacueTHrle QopMyIBI cO BCeMH OOO3ZHAYEHUSIMU U 3HAdEeHUSMU. Pe3yIbTaThbl
pacuera.

BonipocsI a1s 3x3amMeHa
Mo JUCLMILINHE
I1H:xeHepHbIe CHCTEMbI 3JaHUI U coopy:keHHI (BogocHab:keHne 1

BOJOOTBEACHHE C OCHOBAMH l"H,E[pﬂB.J’[HIﬂI)

bazoBHIN YPOBEHE
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Buael moTpeOneHns: BoabI

Hopwmel BogonoTpeOneHns

Pacuer BogonoTpeOIeHNs HacelIeHHBIX ITYHKTOB
M cTouHnK BOJI0 CHAOXKEHIS
Krnaccuduxkammsa cucteM BoJgoCHAOKEHIS
PexxnmM pabOTEI cCICTEM BOJIO CHAOKEHIS
BomgozabopHEIE COOpPYKECHUS

CHcTEeMEI I10/1a4l 1 pacIpeaelIeHIs BOIbI
BHyTpeHHEEe BOJOCHAOKEHIE 3TaHUIT
KadecTBO BOJIBI IPUPOIHBIX NCTOUYHIKOB
OyHKIINN OUYNCTHEIX COOPY JKEHUIT
KoarynupoBaHnue

OTcTanBaHUE BO/IBI

OCBETJICHUE BOJBI
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CucTeMBl BOJOOTBEJeHU

| mapaBnmuekuil pacueT BOAOOTBOIAIINX CETEN
BogooTBozdiasa CeTh HaCcEJIEHHBIX IIY HKTOB
BogooTBoz e ceTu IMPOMBIIIIEHHBIX IIPEAIIPUATIIT
BogooTBogamue ceTi aTMo c(pepHEIX 0CagKoBR (BOJOCTOKH )
OOopygoRaHNE HACOCHBIX CTaHITUNI

P N VI

10. CocTaB U CBOUNCTBAa CTOUYHLIX BO/I
11. TexHOoIOrmuecKne cxeMbl OUNCTKI CTOUYHBIX BOJI
12. MexaHnmgeckasl OUNICTKa CTOUHBIX BOJI
13. Buonorugeckas ouncTka CTOUHBIX BOJT
14. buosyormieckas oO4lcTKa CTOUYHELIX BOJ METOJ0M OMO-(pIUIBTpaIiin
15. OuncTKa CTOYHBIX BOJ (pJIOTaIHCIH
16. O4ncTKa CTOUHBIX BOJ KOAryJINpOBaHUEM
I IOBBIINIEHHELIN YPOBEHB
3HaThb:

l. CopOIoHHAasg OUNCTKA CTOUHBIX BO/I

l. O4HCTKa CTOYHBIX BOJ 030HHUPOBAHUEM

2 CxeMBl (PH3NKO-XUMIUECKOIT OUNMCTKI CTOYHBIX BOJ]

3. [ yOokas ouncTka u ode33apakiBaHIe CTOUHLIX BOJ

4 YTunmzaims ocaJkoB CTOUHLIX BOJI

S CucrteMB! I cXeMEBI BoJJocHaOxkeHnsI. CxeMa BOJOCHAOXEHIIT HACEIIEHHOTO
myHKTa. HopmaTuBHas Oa3za MHAKEHEPHBIX CICTEM U 000pYyA0BaHNI, IIJIAHUPOBKA U
3aCTPOliKa HaCEIIEHHBEIX MECT.

6. BogocHabOxeHne  OpOMOPEAIPHATUI,  HHXEHEPHBIX  CHCTEM U
o0opygoBaHUE, INIaHUPOBKA.

7. OCHOBHBIE JaHHBIE JJII HPOEKTHUPOBAHUSA BOJOMNPOBOAHOI ceTH (HOPMEI
BOJIOIIOTPEOIEHN, PEKIM BOAOIIOTPeONISHU, pacXoILl, HAIIOP).

8. HcToOuHNKNI BOJOCHAOXKEHUS, OI€HKa TEXHUUECKOTO COCTOSHHSI U
OCTaTOYHOI'O pecypca CTPOUTEILHBEIX 0OBEKTOB U KOMMY HAJILHOTO 00O0pPYJ0BaHULI
BOJIOCHAOKEHII.

9. BogozabopHBIe COOpPYKEHUS M3 MOA3€MHBIX HCTOYHHUKOB, SKCILIyaTalllsd,
IpOoIIAKTIUECKIE OCMOTPBI I PEMOHTHI.

10. BomgozaOopHBEIE  COOPYIKEHHSI U3  IIOBEPXHOCTHBIX  HCTOYHHKOB,
SKCILTyaTalus, IpoQIulakTHIeCKe PEMOHTHI.

11. I{eaTpoOexkHEIE HACOCH (YCTPOMCTRO, MNPUHIIUII padoOTHl, padoumne
XapaKTEPUCTUKN, HOPMATUBHEIE TPEOOBAHIIA).

12. BogonpoBogHble HAcOCHBIE CTaHIUHN (kiaccuuKalysd, Ha3zHaueHIE,
SKCILTyaTaIusl, pPEMOHTHEI ).

13. HapyixHas BOoJOIIpOBOAHAA CETh (CXEMBI TPACCUPOBKH, AJIEMEHTHI, TPYOLI

I apMarypa, OSKCIUIyaTalusd, IIpoQUIAaKTHUEeCKHEe OCMOTPHI U PEMOHTEHI).
TpeboBaHUA K BOJAOIIPOBOAHBIM CETSIM.

s

" IOKYMEHT MOANWCAH 3aHIST BOJIBL.
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l. PeareHTHOE X0O3A1ICTBO (HHBHHT—IEHHE:, JJIEMCHTEI, TCXHIIKA GEBDHHCHDCTH).
2. CM&CHT&HH:. 'DTCTGFIHHHH:. OCBCTJIMTCIIII CO B3BCIICHHEBIM CJIOEM OCaKa,
CKOPBIC 3CPHHCTLIC qJHHBprIZ ONCEHK4a TCEXHIYCCKOI'O COCTOAHIIA 11 OCTATOYHOI'O
peCypca CTPOHTCIIbHBIX OOLEKTOB KILJIMITHO-KOMMY HAJIbHOT'O XO35IICTBA U
AKITINITHO-KOMMY HAJIBHOTI'O Oﬁﬂp}"ﬂ{}EaHHH.

3. Cxema KaHaJIn3allnil HAaCEJIIEHHOIO IIYHKTa U €€ OCHOBHBIE BJIEMEHTHI.

4, CxeMBl TpacCUPOBKM  KaHAIM3aI[MOHHBIX  Ce€TE€l.  PacnosioxkeHue
KOMMY HUKaI[HIl OTHOCUTEILHO (PyHJAaMEHTORB 3JaHUIT U APy TUX KOMMY HIKAI[HIL.

J. OnpeneneHne pacueTHBIX pPacxoJOB, CKOPOCTH, VKJIOHBI, ITTyOMHA
3aJI0KEHII KaHAIN3aI[IOHHOI CETI.

6. YerpoiicTBO kaHaamzanuoHHOH cetu. TpyOwl. Komnoanwl. TpebGoBaHmsa k
SKCIUTyaTallul, OCMOTPpaM U PEMOHTaM.

7. JloxkieBast kaHaIM3allIOHHA CeTh (Ha3zHAauY€HUE, yCTPOIICTRO ).

8. IIepekauka cTOUHBIX BOJI. KaHamM3aliMOHHLIE HACOCHBIE CTAHI[IL.

9. CocTaB 3arps3HEHUN U METOJIbl OUNCTKI CTOUHBIX BOJ.

10. TexHoslormueckass cxeMa TOpPOJICKUX KaHaJIM3aIIMOHHBIX  OUYMCTHBIX

CDDpy}I{EHHﬁZ OINCHKa TCXHHYCCKOI'®0 COCTOJAHIA W  OCTATOHHOI'O pPCCypca
CTPOHUTCIIEHBIX OOLEKTOB CTaHIIII 11 GﬁDp}’,ﬂDBHHHﬂ.

11. TpeboBaHIsI K PAcCIOIOKEHUIO CTAaHIIUM OYHCTKU CTOYHBIX BOJ
OTHOCUTEJILHO Iopoja 1 BOJHEIX 00OBLEKTOB.
12. [IpuHINIIEI ~ pa3MENIEHUsI ©H  CIOCOOBI  MPOKJIAAKM  MOA3E€MHEIX
KOMMY HIKaIIIL
13. ITogzeMHEIE KOMMYHHIKAITII TOpo/ia
14. CucteMmesl BojgocHaOxkeHnsd. Krnaccumdukamusa, HOPMBEI OOTpeONeHIS,
pacueT IOTPeOHOCTH B BOJE
135. CHCTEMBI TOPSUET0O BOJIOCHAOKEHIL

NOKYMEHT MOAMUCAH
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CrnHcok JIUTEpaTyphI

IlepeyeHb OCHOBHOM JIMTEPATYPBI:

1. Camycp, O.P. PyKOBOACTBO 110 H3YUYEHHIO JUCIMIUIMHBL «BomocHaOxeHNe H
BomoorBeneHHe» / O.P. Camych, B.M. OBcaaHaukoB, A.C. KoHaparbeB. - M. ; bepnuH : J[HpeKT-
Megua, 2014. - Y. 1. BogocHabxeHHe H BOJOOTBeIcHHE BBICOTHBIX 3/IaHHI. - O3 C.

IlepedeHb A0NOHHTEILHOH JIHT €PATYPbL:

1. Camyce, O.P. BogocHaOxeHHE H BOTOOTBEAEHHE C OCHOBAMH THAPABIMKH | yueOHOE

nnocodue / O.P. Camych, B.M. OBcsHaIKOB, A.C. KoHapareeB. - M. ; BepnnH : J{upekr-Menna,
2014. - 128 c.
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MUWHUCTEPCTBO HAYKHU U BBICIIIET'O OBPAROBAHU I POCCUNUCKOU OEJIEPALINHU
OEJEPAJIBHOE TOCYTAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIEHOE
YUPEXJIEHUWE BEICHTEI'O OEPASOBAHHM
«CEBEPO-KABKABCKUU ®EJIEPAJILHBIN YHUBEPCUTETY

[ Iarrropckrii HHCTHTYT ((prutHan) CKDY

MeToquecKHe YKA3AHU S
I10 BBIITOIHEHHIO J1a00PaTOPHEIX PadoT
IO JTHCIHITINHE « MH)KeHepHBIe CHCTeMBI 3MaHHI H coopykeHHH (BonocHalxeHHe H
BOJOOTBEIEHIE C OCHOBAMH THJIPaBJIHKH )»
IUIA CTYIEHTOB HalrpaBIIeHHS ITOATOTOBKH 08.03.01 CTpOHUTELCTBO

AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa

Newcreutened: c 20.08.2021 no 20.08.2022



COJJEPXXAHHUE
T (=3 5 15 (=

1 .JIaGoparopHas pabora Nel Pacuer HapyKHEIX CeTeH CHCTEMBI BOAOCHAOKeHH . OIpeaeIeHHe
IHaMeTpa BOLOIIPOBOIHOMN CETH.
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BBEJIEHHUE

[lenpro mucIMIUIMHEL «BomocHaOKeHHe M BOMOOTBEIEHHE C OCHOBAMH T'HIPABIIMKI
SBISIETCS  Ilepefadya CTYAEHTaM  OCHOBHBIX TEOPETHYECKHMX  CBEJIEHHMH M3  OoO0lIacTH
ITPOEKTHPOBAHM S H PacyeTa COBPEMEHHEBIX IHIPABIIMYE CKHX CHCTEM KH3HEOOECTIEUEHH 5L

BrInmonHeHHe aboparopHBEIX padoT CIIOCOOCTBYET Oonee ITTYOOKOMY ITOHIMAHHIO
TUCIIMIUIMHLL M TIOMOTaeT CTYAEHTY IIPHOOPECTH TIPaKTHYECKHE HABBIKH IIpH padore C
HHKEHEPHBIMH CHCTEMAMH 37[aHIHI.

Ilepen HayaoMm MPOBEIEHHS OITBITOB CTYAEHT AOJLKEH HApPHCOBATH B paboyeH TeTpaaH
CXEMY YCTAaHOBKH, IIOJITOTOBHUTH HEOOXOAMMBIE TAOIMI[BL IS 3aITHCH ITOKa3aHIH IIPHOOPOB.

[IposienaB HeoOXOAHMMbBIE H3MEPEHHS H BBRITIOIHHUB TpedyeMble pacueThl, CTYIAEHT JONKEH

COCTABHUTH OTYET O pabdoTe, IIe IMTOMEMAETCS KPaTKOe OITHCAHHE YCTAHOBKH H ITPOBEIEHHS
OIBITOB, OCHOBHBIE (pOPMYJIBI, Pe3YIbTaThl OITBITOB, aHAIIH3 ITOTYYEeHHBIX Pe3YIETaToOB H
COOTBETCTBYIOIIHE BEIBOJIHI.
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JIABOPATOPHAS PABEOTA Nel
Pacyer HapY/KHBIX ceTell CHCTeMbI BOJoCHAOKeHHA. Onpeae/ieHHe JHAMETPA
BOJONPOBOJHOM CETH.
1.1 Ilems paGorel. OmnpeAelHTh SKCIIEPHMEHTAIBHBIM ITYTeM  OCHOBHBIE CBONCTBa
’KHIIKOCTH.
1.2 OCHOBHBIE TEOPETHUECKHE CBEICHHUSL.

COIMPOTHBIIEHHE PACTSDKEHHUIO GHYMPIU KANETbHbIX HCUOKOCHIell NO MONeKVISAPHOI
meopui moxcem 6uvimv sHauumenvHvim 0o 10000 amm. Oounaxo nobvie Oaxce mexHuUYecKl
YuCHIble JHCUOKOCHILL COOepXHCam @36euleHHble meepovle Yacmuysl U NY3bIPbKU 20308 U He
8bI0CPHCUEAION 0aXce He3HAYUMEeNbHbIX HanpsaxceHuil pacmsxcenus. Hanpumep, mpebyemecs
NOOHAMDb HCUOKOCHIb U3 CKEANCUHDBL ¢ DO uLoll 21youHbl. B smom cnyuae noo oeiicmeiem eeca
HCUOKOCHIL, HAX0O0AuUjeiica € NOOHUMAoujemMcs mpybonpoeoode, MHCUOKOCHb PAaA3pPbléaenicsa ¢
obpazoeaniiem 2azoevix nonocmeii. Ilosmomy cuimaemcs, 4mo HanpsaxiceHile PACMANCEHU 6
KANenbH bIX HCUOKOCHISX HeBO3MOMNCH bl.

Bssxocmuio Ha3bIBaeTCS CBOHCTBO KHAKOCTEH OKa3bIBaTh COITPOTHEIICHIC CIABHIY. OHa
ITPOABIIACTCA B BHAC BHYTPCHHCI'O TPCHHA ITIPH OTHOCHTCIIbPHOM IICPCMCIINCHITH CMCKHBIX YaCTHI]

acuoxocmu. Taxim Gﬁpﬂ?ﬂﬂi; CGAZKOCIND XAPAarmepusyvent cnierieHb merxyiecriil HCUOKOCINLL LI
NOOBLIDICHOCHIL ee HACHLLY. Bazxocms ecmiv Eﬂﬂﬁﬂ?ﬂiﬂﬂj HPOMUGONONONCHOE TNeRKVHEeCHI. bonee
GHASKIE

HCUOKOCHILL (EJHII;EPIIHJ CMA3IOUHBIE MACAd U dp} AGINAIONICA MEHEE MeKVULIMIL 1 Hﬂﬂﬁﬂpﬂﬂi.

KacarenpHoe HallpAXKCHIIC _ - 3T0 KdCdICIIbHAA COCTABJIAIOIIAA HAIIPAKCHIA,
I[EﬁCTE}"I-OH_[EI‘G Ha XHIKOCTL. B TO BPEMA KaK., JA4BIICHIHC — 3TO0 HOPMAJIBHOC K IUIOIIAJH
HaITPAKCHIIC. KacarempHoe HAlIpSAKCHHE B AKIAKOCTH, KaK PC3VIIbTAT €€ BA3BKOCTI, 3aBHCHT OT

pPOodd H XapPdKTCpa TCHUCHHA H H3MCHIACTCH ITPAMO ITPOITOPIHOHAIIBHO IIOIICPEYHOMY I'PAJHCHTY

du
CKOPOCTH d_y H PaBHO

duv R
=" T .H wm
J— J— dy LY
e _ - Ko3(p(HIHEeHT AHHAMHYECKOH HJIH aOCOIMIOTHOH BSIBKOCTH. [loIepedHBIH I'paJHeHT

dv
CKOPOCTH E OIpeieNIsieT cOO00H H3MeHEHHE CKOPOCTH, IMPHXOASINeecsS Ha €QHHHIIY JIJIHMHBI B

HaIlpaBJIEHHH Y, T.e. IePIeHAHKYILIPHO HaIpaBIeHHIO TeYEHHS KHIKOCTH H, CIIeJOBaTelIbHO,
XapaKTepH3yeT HHTE€HCHBHOCTh CABHIA CIIOEB KHAKOCTH B JaHHOH TOYKE.
KoadduipieHT guHaMIrgeckoi BI3KOCcTH B cHcTeMe CH mmeeT pasMepHocTs [1a—c o H
c/M?, i Kr/(M_c). [IIHpOKO HCITOMb3YeT S Pa3MEPHOCTD nyas, TIPH 5ToM 1 ITyas = 1 1HH ¢/ cM* =
0.1 lac.
Hapsgy ¢ pguHaMHYecKHM KO3()(QHIMEHTOM BSI3KOCTH _ IIPHMEHSIOT eIl TakK
Ha3bIBacMBIH KHHEeMaTHYe CKIHIT KO3()(PHITHEHT BI3KOCTH
~=_1_, M Jeex. (1.7)
B kxadecTBe eNHHHIBI H3MepPeHHS KHHEMAaTHYeCKOro KO3((HI[HEHTa BS3KOCTH YIIOTPeOIseTcs
rakxe Cmoxc = 1 em’ / cex =100 cCmoxca = 100 cCT.
BsI3KOCTP KaIlelIbHBIX KHIKOCTEH ITPH YBEIHMYEHHH TeMIIepaTyphl YMEHBINAETCS, a BI3KOCTh
ra3oB Bo3pacTaeT. Boma mpHHAIJIEKNT K HAMMeHee BI3KHM KHAKOCTSIM. JIHIIE HEMHOTHE H3
ITPAKTHYe CKH HCITOIb3YEeMBIX KHUAKOCTEH (3(pHp, CITHPT) HMEIOT MEHBIIYIO BSI3KOCTh, YeM
BOJIA.

AOKYMEHT NOANWCAH
SNNEKTPOHHOW NMoA4rimcbio
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_ ., 10°] 151 | 130 | 100 | 803 | 655 [551 | 470 | 407 | 357 | 317 [284 [232 | 184
KI/(M_C) 8 7 4
_, 10w /feex | 1.52 (131 1.01 [0.81]0.66|0.56|0.48|0.42]037/0.33[0.3 |0.25]0.2

HpIH—IHI‘O CHHTATE, 4YTO

HOpPMAJIBHBIE crmanoapmuble yeaoeusa STo. JaBleHHe = 1 at™ H TemMieparypa = 20°C
HOPMAIIBHBIE Qusuueckite yenoaus 3T0; faBlleHHe = | atM 1 temreparypa = 0°C.

Torma Iid CTaHZAPTHBIX VCIIOBHIl JHHAMHYecKas BS3KOCTh BOmEl paBHa 1_107Tla_c,
stameHrmukoinsg — 0.0198 ~ 107 [Ta” ¢, a kuHeMarHueckas Bs3KocTh Bomel 1.01 ~10° m%/c = 1
MM%/c = 1 ¢CT. IIpH 5THX YCIIOBHSIX STIIEH ITIHKOIb HMEET KHHEMATHYECKYIO Bs3KOCTh 0.018 ]

. - .
10° M%/c =0.018 cCT.

BS3KOCTh JKHIKOCTeHl Takke B3aBHCHT OT JaBIIEHHSA, OIHAKO »5Ta 3aBHCHMOCTD
CYIIECTBEHHO MPOSBIIAETCS JIHIID TIPH OTHOCHTEIBHO GONBIIIIX H3MEHEHNIX AaBIEHHSL, TOPIaKa

HECKOIIBKHX COTCH ﬂTMGC(bEp.

MDJIEK}’TIBI AMAKOCTH, PacCIIONIO¥EHHBICE YV IIOBCPXHOCTH KOHTAKTd C ,I[p}’TDﬁ
AHAKOCTBIO, I'a30M HIIH TBCPIABIM TCJIOM, HAXOAATCA B YCIIOBHAX, OTJOIYHBIX OT }"CJIDEHﬁ

MOJIEKYII, HaXOMSIIMXCSI BHYTPH oO0beMa. BHYTpH 00beMa KHIKOCTH MOIEKYIIBI OKPYKEHBI CO
BCEX CTOPOH TaKHMH jKe MOJIeKyIIaMH, BOTH3H ITOBEPXHOCTH — JIMIIE C OZHOI CTOPOHBI, TTOATOMY
SHEPIrHS TOBEPXHOCTHBIX MOJIEKYI OTIIHYAETCS OT SHEPrHH MOIEKYT, HaXOQSIIHXCS B 00beMe

AHAKOCTH, Ha HCKOTOPYHO BCIHYHNHY, CHIIBI HOGEPXHOCNHOZO0 HAMANCEHLIA, GTthIHHIEﬁGH

MIPHAATh 00BEMY KHIKOCTH C(hepH-4eCKYI0 (POPMY H BEI3BIBAIOIIEH HEKOTOPOE JOIOIHHTEIEHOE
TaBIIEHHE B KHAKOCTH. OHAKO 3TO JaBJICHHE 3aMeTHO CKa3bIBAeTCs JIHIIb Ha MalIbIX pa3sMepax H
1S cpepHye cKHX 00heMOB (KaIlemb ).

BisHHe cHII ITOBEPXHOCTHOI'O HATLKCHIA ITPHXOIHTCA YU TBEIBATE IIPH pﬂﬁDT c C KHIKOCTHBIMH

]’[pHﬁDpﬁIvﬂI AJIA HSMEPEHHA JaBJICHHA, ITPH HCTCHCHHH KHIKOCTH H3 MAJIbIX DTEEPGTI]I‘TE’ IIPpH

(rubTpalme/ 00pa30BaHHH Kallellb H B JIPYTHX CIIy4Yasx, KOIjla IIPOYHE CHIIBI, JeHCTBYIOIIHE Ha
KHIKOCTh (Bec, JarIeHHE) Mallbl. J[eHCTBHTEILHO B TPYOKaxX MaJOro JHAMETPa BO3HHKACT

HJOITOIIHHUTCIIEHOS HdBIICHIC, GﬁYGHGBHEHHGE ITOBEPXHOCTHBIM HATSDKCHHCM, KOTOPOC BBI3BIBACT
ITOAbEM HJIIH OITYCKAHHC AFIIKOCTH B HeH OTHOCHTEIIBHO HOPMAJIbHOI'O YPOBHA. Bricora rmogbeMa

(puc. 1.2) cMaumBaromiel XHAKOCTBIO HJIH OITYCKaHHe HecMauyHBaIOIIeH KHIKOCTH B TPyOKe

THAMETPOM ¢ OIPEeEILSIOT 110 (POPMYIIE

h=kd

rae Koo HIHEHT k HMeET CleyIollee sHaYeHHe: I Boabl + 30 Mm%, it pryTH — 10.1 v?.

Puc.

ITOBEPXHOCTHOI'O

OTO 3HAYMT, YTO MPH 3aMepe JaBIIEHHSI C ITOMOMIpIO TPYOOYKH AHAaMeTpoM 1 MM, MBI OyjeM

MEPHTH
T 4 naBieHHe Ha 30 v H,O Oormiie yeM OHO ecTh Ha
L camMoM Jerne, mna prytH Ha 10 mMm Hg MeHbIne

HJaBIICHHC, YcM OHO SCTbhb Had CaMOM ACIIC H3-34 TOIO,
H. AHAKOCTE B Tp}"ﬁﬂlﬂ{ﬂ}{ INOAHAJIACh HJIM OIIYCTIUIACH
H3-3a CHJI ITOBCPXHOCTHOI'O HATAMKCHILA. HGBTGI\{}" ITPpH

H3MCPCHI X

- -y — == —_—_———— —————

HATARKCHH A

L nb o B 3 'r\&'-:n'rr AR A F T SR A TET T AR S ™ ™
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KTEPH3VIOIII CIIOCOOHOCTh CPeIbl HMIH Tella
IepegaBacMoe IIPH TEIUIOBOM B3aHMOJIEHCTBHH
e CH Terurora usMepseTcsa B oxcoyiax. OIHAKO
\HEI CIIEIVIOIIMM COOTHOIIeHHEM | xkan = 4.1868



Jc.

Voenvnas mennoemxocms YHNCIeHHO paBHA KOIHYECTBY TeIlIa, KOTOPOe HeOoOXOIHMO
COOOIIMTh TEITY eIHHHYHOI MACCH IS IOBBIIMIEHHS ero Temieparypel ot ’C mo (r + 1)°C.

KommyecTBo TeInia, IMOMYyYeHHOE TeJIOM MACCHI i IIPH YBEIIHYEHHH e€ro TeMIlepaTyphl Ha _
PaBHO

_Q = c_ m_ _ 1, Tl
(1.8)

1€ ¢ —VACIIbHAA TCIUIOCMKOCTD.

TermoeMKOCTh  3aBHCHT  OT  VCIOBHIL  HarpeBaHMS.  TeIUIOEMKOCTh  IIPH
H300apHYeCKOM IIpoliecce (HarpeBaHHe ITPOHCXOJHT ITPH ITOCTOSHHOM JABJIEHHH) Ha3bIBAeTCH
TEIIIIOEMKOCTBIO ITPH ITOCTOSHHOM JABIIEHHH — Cp. TE€IUIOEMKOCTE TIPH H30XOPHYECKOM IIPOIIecCe
(HarpeBaHHE OCYIIECTBISAETCSI IIPH ITIOCTOSHHOM OOBEMe) Ha3bIBAcTCAd TEIUIOEMKOCTBIO ITPH
IIOCTOSTHHOM O0BeME — ¢,. Beersia ¢y > c¢,. 1 BEMIECTB B TBEPAOM WIH KUIKOM COCTOSHHH Cp U
cy OTIIMYAIOTCS He3HauuTelIbHO. [lo3ToMy B JanbHeHINEM VIEIBHYIO TEIUIOEMKOCTH OyIeM
o003Hauarh Kax c.

E HIIIEL H3MEPEHHS YAESIIBHOH TEIDIOEMKOCTH: [owc/(ke — epao K) wimm kxan/(ke _ epaod K). B
HHTEpBaJIe OT 0°C mo 100°C yAelIbHas TEIIOEMKOCTh BOIBI MAIO H3MEHSIOTCS H €€ MOXKHO
npuHITh paBHOI 1 kkaw/(kr _ rpag K). CymecTBeHHOe yBelIHYeHHE VEIIbHOH TEIIOEMKOCTH

BOJIBI ITPOHCXOMNT ITPH TeMIteparype Gomnee 200°C.

[Iepexon KHIKOCTH B raz000pasHOe COCTOSHHE, IIPOHCXOAMIIEE ¢ €8 TIOBEPXHOCTH,
Ha3bIBACTCS ucnapexuem. OOpaTHBEIN IIEPeXOJ HA3BIBACTCS KoHOeHcatyuell. Hcecnapsemocnio
CBOHCTBEHHA BCEM KallelIbHBIM KHIKOCTSIM, OJHAKO MHTEHCHBHOCTE HCITAPEHHS HeOAHHAKOBA Y
Pa3IMYHBIX KHAKOCTEH H 3aBHCHT OT YCIIOBHI, B KOTOPBIX OHH HAXOI ST C.

HcmapeHue, IIPOMCXOAAINlEe HE TOIBKO Ha IIOBEPXHOCTH, HO H BHYTPH JKHIKOCTH,
HazbIBaeTCS KuneHiem. KHIIeHHe IIPOHCXOMHUT BCera IPH ITOCTOSHHOM (7151 JaHHOIO BHEIIHETO
TaBJIEHHS) TeMIlepaType, KOTOpas Ha3bIBaeTCs TEMIIEPaTypOH KHIIEHH . FcmapeHne *XKHIKOCTH B
OTKPEITOM COCVIIE MOKET ITPOAOKATHCS 1O IIOJHOIO HCUE3HOBEHH S KHIKOCTH. B 3aKPBITOM
COCYZIe MCITapeHHe JKHIKOCTH IIPOAONIKASTCS OO YCTAHOBIEHHS PAaBHOBECHS MeXKIY MacCOI
BEIIECTBA, HAXOMMINETOCS B KHUIKOM COCTOSHHH H MaccCOH Imapa. IIpH 3ToM paBHOBeCHH OyAyT
HaOITIOAAaTLCS TIPOIIECCHl HCITAPeHHsI H KOHJIEHCAI[HI, KOMIIEHCHPYIOIIHE IPYT APYyra. 3TO TakK
Ha3bIBaEMOE JHHAMHYECKOe paBHOBeCHe. Ilap, HaXOMSIIHIACS B JHHAMHYECKOM PaBHOBECHH CO
CBOEH KHIKOCTBIO, HA3BIBAETCS HACbIU{eHH bIM.

C IOBBIIIEHHEM TEMIIEPATYPHl YBEIHYHBAIOTCS JABJIEHHE H IUIOTHOCTH HACHIIIEHHOIO
I1apa, a INIOTHOCTh KHJIKOCTH YMEHBIIAaeTcd. Tak OyIeT IMpoMOIKaThCs 10 TAaKOH TEMITEPATYPhL,
IIPH KOTOPOH INIOTHOCTH MX CTAHYT PaBHBIMH APYT APYrY. IIpH 3TOM IIpormazeT IpaHHia MeXIy

HHMH.

OIHHM M3 II0Ka3aTejleil, XapaKTepH3VIOI[HM HCIIapAeMOCTh JKHIAKOCTH SBIISIETCS
TeMIlepaTypa ee KHIIEHHS IIPH HOPMaJIbHOM aTrMOC(epHOM JaBJIeHHH: YeM BBIIIE TeMIlepaTypa
KHITEHHS, TEM MEHBIIIE HCIIAPSIEMOCTh KHIKOCTH.

B ruapapimmyeckHx cHcTeMaxX padoTa Hacoca IIPH HOPMAIIbHOM aTMOC(epHOM JaBIeHHH
SIBJISIET CS1 JIMIIb YaCTHBIM cirydaeM. OOBIYHO IPHXOAUTCSI HMETH JEJO0 ¢ HCIIapEHHEM, a HHOTAa H
KHITeHHEM JKHIKOCTEH ITPH Pa3IHYHBIX TeMIlepaTypaX H AaBleHHSAX. IlosTomy Ooliee ITOITHOH
XapaKTepPHCTHKOH HCITApsIeMOCTH SBIISeTCS JaBIeHHe (YIIPYrOCTh) HACHIIIEHHBIX ITAPOB P,
BBIpakeHHOe B (DYHKI[HH OT TeMIlepaTyphl. /[aBiIeHHe, IIPH KOTOPOM 3aKHIIaeT KHIKOCTH ITPH
JAaHHOH TeMIIEpaType KHAKOCTH, HA3BIBAETCH OaeGieHuem HacviujeHHozo napa. YeM OoOJbIIe
JaBIIECHHE HACBIIIEHHBIX IIAPOB IIPH JaHHOH TeMIlepaType, TeM OOIBIIE HCIIapsIeMOCTh
KUTKOCTH  (C VReTUUeHUEeM TeMTIeDATVDRL  TaBjieHHe P, yeemmuupaeTca. B Tabmmie 1.5

JOKYMEHT noarimcCAH |
SNEKTPOHHOM MOAMUCHIO apa 1A BOJABI OT TCMIICPATYPEI.
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Py, 107 atm 6.2 | 125238 432|752 126 | 203 | 318 | 483 | 715 | 103 | 202 | 4850
0 0

Py, 10°Tla 6.08 [ 123 [ 234 (424 | 73.8 | 123. [ 199 (312 (474 | 701 | 101 | 198 | 4758
6 0 2

Ceptudukar:
Bnapneneu:

ﬂﬁBHEHHE HACBIIICHHBIX ITAPOB 3dBHCHT HE TOJIIBKO OT (bHBHI{D-XIMI‘IEGIG[K CBOHCTB AHIAKOCTH,
HO H OT COOTHOIIeHHSI O0BEMOB KHIKOH H I‘ElBG-HﬂpDEGﬁ (1)3,3 I[EIBJIEHIIE HACBIIICHHBIX ITIAPOB
BO3PaCTacT C YBCJIIHYCHHEM YdCTH Gﬁ'LEMH: 3aHSTOIO Fa30BOH (baﬂﬂﬁ

1.4. lloHATHE HACHIIIIEHHOIO IIapa HIH VIIPYTOCTH IIdPOB O4YCHb B4dAHO I OICHKI
KaBHTAI[HOHHBIX CBOHCTB HACOCOB.

Pacmeopumocms e2azoe e scuoxocmsax ITIPOHCXOOUT IIPH BCEX VYCIOBHSAX, HO
KOIIMYECTBO PACTBOPEHHOIO rasa B eQUHHIE o0heMa JKHUIKOCTH PasiIHYHO IS Pa3sHBIX
KHIKOCTEH M H3MEHSETCS C VBEIIMUEHHEM J[JaBlIeHHSI. Bo BceX XKHIKOCTAX MMEETCS
PACTBOPEHHEIN I'a3. ET0 OTHOCHTEIBHBIN OOBEM, PACTBOPEHHBIN B KHIKOCTH JIO ITOIIHOIO €€
HaCBIIIEHH L, MOKHO CUHTaTh
ITPSIMO IIPOITOPIIHOHAILHBIM JAaBIIEHHIO, T.€.

VSV = k (P2/P1),
e V- — 0o0beEM pacTBOPEHHOIO ra3a B OObEME KHUIKOCTH Ve IMPH HOPMaJIbHBIX CTaHIapPTHBIX
yCIIoBISIX (HaBieHue = 1 arM, Temmeparypa = 20°C) , k — ko3P HIHEHT pacTBOPHMOCTH.

J[11a cTaHJZaPTHBIX YCIIOBHH KO3()(HIIHEHT kK HMEET CIeAyIOIHe 3HaYeHHS IS BOJBI -
0.016, mig xepocuna — 0.127, qima macna — 0.08. T.e. IIpH IMPOYHX PaBHBIX YCIOBHSX B KEPOCHHE
BCETa PacTBOPEHO GoIbIlee KOMHMYeCTBO ra3oB (Bo3xyxa). IIpn arMocepHOM JaBIeHHH B 1 M’
Bomsl Haxomurces 0.016 m® Bosmyxa. IIpH YBEIMMUYEeHHH HaBIIEHHSI B JBa pas3a BO CTOIBKO JKE
YBEJTHYHBAET CSA KOIIMYECTBO PACTBOPEHHOI'O BO3yXa B HEM B TOM K& 00beMe KHUIKOCTH.

[IpHu IMOHIKeHHH JaBIEHHH B JKIJIKOCTH HIIM Ha BXOAE B HACOC ITPOHCXOIANUT BBIJICIIEHHE
PAacTBOPEHHOIO B HeH rasa. llpmyeM ras BBIIEISIETCAd M3 KHAKOCTH HHTEHCHBHEE, 4YeM
PacTBOPSIETCS B HEH.

JT0 #ABJEHHE MOKeT OTPHIATEIbHO CKa3bIBAeTCA Ha padore HACOCOB H
rIIPABIHYeCKHX CHCT eM.

Ipumepot 1.2

KyHemaTHyeckass BSA3KOCTh KHAKOCTH paBHa 20 cCr. Paccumrars AHHAMHYECKYIO BS3KOCTH
JKHIKOCTH B equHHIax CH H ITyasax, IIPHHSB IDIOTHOCTE paBHOI 0.8 1/ cM-.

. CM o M
Kunematnueckast Bs3kocTh B equumiax CU — =20c¢Ct=20 Z 10°? —=2 ~ 10° —.
C C

10~ ke M .
JIMHaMIyecKasd BSBKOCTh B equHHIAX CHU — = —— = 0.810_5 T2 _ 10° —=1.6 Z 102 Ila
M c

_c.
Utk lnyaz=0.1Ila_cto — =1.6 — 107 IIa ¢ =0.16 Ilyas.

3aoauu 1. 4
/. Ornpeaemurs IDIOTHOCTh CMECH JKHAKOCTEH, HMEIOINEH CIIEAYIOIHI COCTaB. STHIIEH
rmiKonb — 40% o6beMa, Boma — 60% o6bema. IIITOTHOCTD ITTHKOMH _ - = 1.1 I/ ¢M’, BOIBI
1 T/ e,

2. Ha CcKompkO YMEHBIIHTCS 0O0beM BOABI ITPH ITOBHIIIEHHH JaBlIeHHS ¢l at™m 10 100 atm,

eCIIM TePBOHAYAIBLHEIN 00BeM paBeH 50 1? Moayik oOBeMHOH VYIIPYTOCTH BOABI K =
20000 arm.

3. Ilpu rugpoomnpeccoBke cocyga o0beMoM 1.2 M’ JaRJIeHHe B HeM ITOTHSIH ¢ 1 g0 500 aTM.

AOKYMEHT MOANMMCAH XOIHMO JOIIOIHHTEIFHO 3aKadyaTh B COCY]I, €CIIH
3NEKTPOHHOW NOANMMUCLIO - 492~ 100w H
_p - " - M .
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Bonpocwt 1. 4

1. KakoBa cBS3b MeXKQy KHHEMATHYE CKOH H JITHAMITYE CKOH BA3KOCTHIO?
2. OT Yero 3aBHCHT PaCTBOPHMOCTE I'a30B B JKHIKOCTH?
3. UTO Ha3pIBaeTCH JaBIEHHEM HACBIIIIEHHOIO ITapa XKHAKOCTH? OT Yero OHO 3aBHCHT?

1. 5. OCHOBHBIE YPaBHEHH I CTaTHKH H KHHEMATHKH

JlaBIeHHe, OTCUHTHIBAEMOE OT HYJIEBOIrO 3HAaUYeHHS, HazbIBalOT aOCOMIOTHHIM JaBlieHHeM (Pg).
Wil (Pa)e (puc.1.3). JlaBnenue P,, OTCUHTBIBAEMOE

£ . T H Oomple arMoc(epHOro  JaBIeHHS Py,
£, Ha3BbIBACTCS N30BITOUHBIM H
I amia W - T (Pa)u=Pu+ Pan . (1.9)
= Ecin a0COIIOTHOE IABIIEHHE MEHBIIIE
y= d . aTMOC(PepHOr0, TO PA3HOCTh MeXKAYy HHMH
': qf:li-! E F oz
_ Ha3bIBACTCS BAKYYMOM H
(e
0 ., Psmf=PmﬂM_(ng)5. (1*10)

Puc. 1.3. K orpengeneHiro JapieHI

MﬂHﬂMETp BCerda MmMokas3biBawoT H30bITOHOE JAABJICHHEC, 4 BAKYYMMCETD — BAKYYM.

Ypaeuenue cuopocmamurxu. naricHue P4 B IIPOU3BOILHOH TOUKE A, PacIIOIOKEHHOM
Ha IITyOHMHE i PaBHO:

Pa=Po+ _gh, (1.11)
r7e P — JaBIeHNE HaJ CBOOOMHOIN ITOBEPXHOCTHIO KHIKOCTH.
EcIH KHIKOCTh 3allONHSAET COCYA, OTKPBITHIH B arMocdepy,
TO a0COIIOTHOE JAaBJIEHHE B IIOOOH TOUKE OYIEeT paBHO

Pa4= P + _g H,
(1.12)
rae H — rryOHHA PacIOIOKEHHS TOYKH A OT CBOOOTHOH
TIOBEPXHOCTH COEJIHHEHHOH ¢ aTMoc(pepoH. T.e.

Pi=Po+ _gh=Pym + _g H.

Puc. 14. K omnpenenenno Ilpm 3ToM MaHOMeTpP NOKa3bIBaeT H30bITOYHOE JaBJeHHe P, =
TARTAHUT R TEANT Touwe Poo P

IIpaumepnr 1.5.1

1. Onpegermts garieHHe Pp B 0ake, HallOJIHEHHOM Ia30M H KHIAKOCTBIO, €CIIH

i I He ] PasHOCThL YPOBHSA PTYTH B MaHOMeTpe h = 0.3 M. IImoTHOCTE PTYTH _p,=13.6
/’r—\\‘ r/cMr.
' !_!,ELDI{?MEHT?ID,HHMCAHH 'HHE PaBHOBE CHS JJIS CEUEeHHS 3-3:
ANEKTPOHHOWM NMNOANUCHIO 1072
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 + _mg g h =981_10* +13.6——981_ 0.3 =
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2. OnpenemiTh Ha KaKyI0 BRICOTY ITOAHHMETCS BOAA B Koinbe, eci aOCONIOTHOE JIaBIIEHHE B HEH
P,=9.3 ~ 10* Ia.
PertieHuie.
YCIIOBHE PaBHOBECHS JKHIKOCTH JIJISI CBOOOAHOH ITOBEPXHOCTH Pamy =FPx + _g h.
OTcrona

h= Pamu-Pc)/ _g=(9.81-9.3) - 10"/9.81 Z 10°=051m

3adayu 1.3.1
Pﬂ':".'.i'r!

1. B 3aKpBITOM cOCYe HAXOMHUTCS ra3 U KHUIKOCTh C INIOTHOCTBIO
"y = 13.6 T/cm’. C cocymoM coequHeHa ITbe30MeTpHYecKas TpyOka. OIpeaennTh
JaBIIEHHE ra3a B cocyjie o, eCIIH XXHIKOCTh B TPYOKe

IIOAHSUTach Ha BeICOTY /1 = 30 cM. OTBeT JaTh B ara (aOCOIIOTHOE JaBIcHHE).

2. I1oMBIH TOHKOCTEHHBIH IIWJIHHAP OITYCTIIH B BOAY BBEPX AHOM. [[HJIMHApD IUIABAacT TakK, YTO
YPOBEHb BOIBI BHYTPH IIIHH/IPA HAXOAHT CS Ha Iy OHHE

h = 20 cM OT IIOBEePXHOCTH OKpYKaromeil Bompl. [ImorHocTs Bomsl 1000 KT/M°, Bec IUIHHApPA 2
KI" (20 H). OnpeaemiTs IIoImaab JOHBIIKA IFITHHAPA.

1 z
.Fj FE'
— —

3. 'HOpOyCHIHMTENL COCTOHMT M3 ABYX IQUIMHIAPOB |1 M 2, coemmHeHHBIX TpyOKoH. Ilmormanab
ropiHI S1 = 2 cM”. Ha Hero pefictByer cuna F; = 50 xI'. ITnomans mopmmHs Sz = 20 com?.

OnpeaemdTs CHIy F> Ha BTOPOM THIAPOLMIHHAPE H II€peMEIleHHe ITOPIIHS, €CIIH IIePBBIMH

IOPIIIEHh TIEPEMECTIIICI Ha h; = 5 cM. llepeMmellleHHE TIOPIMHEN CYHTATh OECKOHEYHO
Me IIEHHBIM.
OOKYMEHT MOAMWCAH [MOABEMHHK pasBuBacT cuiny F = 2000 kI
ANEKTPOHHOW NMNOAMUCHIQ : _ 2

. — 1 rugpormimHApa = 40 cm". Kakoe

Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 POTL apa S
Bnapeneu: lLle6ayxosa TateaHa AnekcaHgpoeHa 00eCITeYHTh Hacoc — 2:- YTOOBI pa3sBHIb IJTY
| MT¥Ha OBITHP BMECTHMOCTE Oaka — 3, UYTOOHI
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IMOIBEM I'PY3a Ha BEICOTY h = 1 MY

5. OnpOKHHYTHIM TaHK ¢ He()ThIO IUIaBaeT B Boae. JlmamMeTp TaHka DD = 5 M, BeicoTa H = 4 M, Bec

4000 xT. ITnotHOCTh HePTH _» = 850 kT/M’. OIpeelTh ITYOHHY ero IOrPyXKeHUsI h 1 cuiny F
TaBJIeHHT He(DTH Ha JHO TaHKa.

Bonpocer 1.5.1

. B yem 3aximrovaeTcsa pa3sHOCTh MEKIY HAaITOPOM H JIaBJIEHHEM?

. UTo HaspIBaeTCq aOCOIFOTHEIM JIaBIIeHHEM, H30BITOYHEIM JaBIEHHEM H BaKyyYMOM?

. Kak 3armceBaeTcss OCHOBHOE YpaBHEHHE THAPOCT ATHKH?

. Kaxora abcomroTHasa BO3MOXKHASA BEIIHYHHA BaKyyMa?

. HeMy paBHa Ibe30MeT pHYeCcKasd BeIcoTa (B MeTpax H20O 11 atMocdeTHOro gaBieHus)?
. UeMy JaBHO JIaBIIEHHE KHJIKOCTH Ha TBEPIYIO IIOBEPXHOCTE ?

: qEM}" PdBHA4 CHII4A A4ABJICHHA XHAKOCTH Hd INIOCKYIO HGEEPP{HGGTB?
Yem H3MCPAOT JdBJICHHC B KHIKOCTH?

OO -1 Oy h = ) b —
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JIABOPATOPHAY PABOTA No2 OcHOBHbIE YPABHEHHS CTATHKH N KHHEMATHKH
PacuéT BHYTpeHHel KaHAJIH3AINHA

1.6. YpaBHeHHE ITOCTOSHCTBA Pacxoa
PacxomoM HasbIBAETCS KOMMYECTBO KHAKOCTH, ITPOTEKAIOINEe Yepe3 CeYeHHe ITOTOKA B

1 b 3 eIMHHI[Y BpeMeHH. PasmHyaroT MACCOBBIA ;; H OOBEMHBIH

1 I I
- e /pacxompL OHIH CBSI3aHBI CIELYIOIIHM COOTHOIIIEHIEM

_____..-—"'_ m = — V-
| | I (1.13)

{ 5 3 OJIHHM H3 OCHOBHBIX YpPaBHEHHI I‘H,[[pﬂ,[[IEHEmﬂ]I{H SBIISIETCS

YpaBHEHHE ITOCTOSHCTBA PAcXoja, KOTOPBIH I'OBOPHT: PACXO]I

HEPE3 CCHCHHA IICPIICHANKYIIAPHBIC OCH Tp}"ﬁﬂl'[pDED,[[ﬂ CCTh BCIIHMYHHA ITOCTOAHHAM, T.C.

Puc. 1.6. llomepeuHoe ceueHHe

TpyOoIpoBOIa 1=y 2=const=_1;81=_285=_;S (1.14)

rae Sy, S» M S;— IUToImaH IOIEPEYHbIX CeYeH il Tpyoorporoaa. S, = — D; %/ 4, tae D; — qHaMeTp

1 —Oro ceyeHusd TpyOompoBoda, _ j, _ 2 U _ ; — CPEOHHE CKOPOCTH TEUEHHS KHUIKOCTH B
TPYOOIIPOBOJIE B CEUEHHIX 1, 2 H 1 —OM COOTBETCBEHHO.

M3 sTOro ypaBHeHHS CIEIVET, YTO CPeJHHE CKOPOCTH B ITOTOKE HeCKHMaeMOH KHIKOCTH

v, S,

0OpaTHO IMPOITOPITHOHAILHEI TIOMIAISIM CeYeHH I, T.€. o = S‘ .
2 |

-—

[Mpnmepsbl 1.6.2.

TpyOomposox guaMeTrpoM D = 100 MM pa3BeTBIISIETCS HA JBa TPYOOIIPOBOAA ¢ JHAMETPaMH d; H
d2. Jmamerp d;y = 50 mvm Omnpedenurs JHAMETP BTOPOro TPyOOIIpoBOAa, ECIH IIOCHE
Pa3BeTBIIEHHS CKOPOCTh B IIEPBOM TPYOOIIPOBOJE YBEIHYIIACH B JBa pas3a, a BO BTOPOM
YMEHBIIIHMIIACEH B JIBA pasa.

PermeHne: 3armimm ypaBHeHHE ITOCTOSHCTBA PACXO0B IS TPYOOIIPOBOIOB:

V=1 1+ 2 WIH

YUHTBIBAS, YTO 7 = _ S MEPEIHIIHNM
“(CDHA=",(ZdiHA+ ~ 2(Z d29)/4.
ITo yemoBuro 3amaudl _; =2_, _ 2 = 0.5 — . Tormanomy4aeM D > =2 d;* + 0.5 d>* .

Otkyaa dz = 100 mv.

3apaun 1.6.2.

1. ITo TpyOompoBogy auaMeTpoM d = 200 MM ITepekadHBarOT KEPOCHH CO CKOPOCTRIO _ = 8§ wm/c.
OnpenemTs MacCOBBIH H OOBEMHBIN PAcXO KEPOCHHA.
2. Ilo tpybOe muameTpoM d; = 600 MM JBHIKeTCS XKHIKOCTh CO CKOPOCTBIO _; = 8 m/c. Kak
H3MEHHTCS CKOPOCTH JBIJKEHHS Ha YUacTKe TPYyOOIpoBoaa ¢ JHaMeTpoM d> = 300 vm?
3. Vpasuenue bepHynnu 0112 6A3KOU HCUOKOCMU IS IBYX IIPOH3BOIBLHO BBIOPAHHEIX
CEUEHHH TPYOOIIPOBOIOB BEIPAXKACT PABEHCTBO SHEPIUH B 3THX JIBYX CEUEHHUSIX, T.€.

P v P, vy _ -
U+ —+ —=Z+ —+ + _ hnomi12 HIH (1.15)
fa's; Ve Nex 23’
[JOKYMEHT MOAMNWUCAH

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: ; 12000002A633E3D113AD425FBS0002000002A6
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TOPH3OHTAIPHOM IUIOCKOCTRIO, _1;, _ 2 H _ 3 — CPeIHHE CKOPOCTH IToToKa M Py , P> u P; —
HaBlIeHUS B ceueHNUIX 1, 2 U 3, —huom -2 U _ hnom 1 —3 — TIOTEPH SHEPIUH HA y4yacTKe 1 —2 U |

— 3, COOTBETCBEHHO.

].;'-E.I‘rin.:'m 1-3

£

Ulz ., WHE‘J$ *%ﬁ:.f#iﬁ
2 A F
Ha

0 — L

Puc. 1.6. 2. I'paduueckasd HHTepHpHTAI[HI 3aKOHa

E SOTARTTITITITITY

MAaIIO3aMCETHBIM.

OT0 ypaBHeHHe OajlaHca SHEPrHH
C VYETOM IIOTeph. T.e. cymma
SHEPIHMM  IIONIOKEHHS — Zi

o
JHEPITHH HJAaBIICHITA 0g
3
L

!
KHHETHYECKOH JHEPIHH ) g

PaBHAa TOH K& CYMME SHEPrUH I
BTOPOro (TPeThero) CevyeHHSI C
YUETOM BCEX ITOTEPh BHEPrHH Ha

OAaHHOM VYacTKe _fMuom 1 - i
KOTOpast XapaKTepH3YET
YMEHBIIIEHHE MEXAHHYECK O

SHEPIHMM IIOTOKAa Ha YYaCTKe
MeXAy ceueHmsMH. Ha puc. 1.16
ITOKa3aHa rpadyeckas

HHTEPIPHTAI[MS  3aKOHAa  bepHYIIIH.
OHeprusi, TepsAeMas JKHIKOCTBIO Ha

PacCMOTPEHHOM YHACTKE TCHUCHI A,

pasyMeeTcs He Tepsercsa OecclelHO, a JIHIIb IIpeBpalaercs B IPYIVIO (popMy — TEIUIOBYIO,
KOTOpasi HEIIPEPEIBHO PACCEHBAETCS, TIO3TOMY ITOBBIIIIEHHE TEMIIEpAaTypPhl OBIBAET ITPAaKTHYECKH

M3 ypaBHeHusa bepuymmu (1.15) m ypaBHenms pacxoma (1.13) cmexmyer, 4To ecmH
IJIOINAAb IIOMEPeyHOro TPyOOMpoBOJa YMEHBIIAETCS, TO CKOPOCTh TedeHHS JKHIKOCTH
yBEIIMYHBAETC, a JaBJIEHHE B 3TOM CedeHHH OyJIeT YMeHBIIIAThCs, H Ha0OOPOT.
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IIpumep 1.6.3.

z Ilo ropu3oHTanbHOMY TPYOOIPOBOAY II€PEMEHHOIO

1 E CeuyeHHS TedyeT JKHAKOCTh. Pacxom paBeH 15 1c.
J—\~‘ ‘/’ [TmorHoCTE  kmAKocTH 780  kr/M°.  J[MaMeTpHl
e — — TpyOOIIpOBOZA B XapaKTEPHBIX CceUeHHSIX d; = 50 MM, d>
__,-—-“'\’_ =25 MM,
1 2

3 d3 = 75 sM. OrnpeHerTh Haopkl M JaBIIEHHSI B
ceueHHax 1-1, 2-2, 3-3, ecnu gaBneHHe B ceueHHH 1-1 paBHO P; = 4 arta. [lorepsMu nmpeHeOpeys.

PellleHHe. 3aITHIIIEM YPABHCHHE IIOCTOAHCTBA PACXO[da H OIIPCACIIHM CKOPOCTH B 3THX CCHCHHAX.

vi=p2=1p3=_181=_28=_38;,

oTKyna _1 =4y iN(_d’1), Z2 =4y A_d’2), D3 =4p3/_d*s).
[Tpon3Be st BEIUMCIIEHHS, TTIonydaeM _ ; = 7.64m/c, —2 = 30.56 m/c, 13 = 3.4 Mm/c.
Jlna omnpefeneHHS Ihe30MeTPHYECKHX HAIlOPOB M JaBJIeHHI BOCHONIb3yeMCS YpaBHeHHEM

2 2 2 2
P Uy P, L, 5 v, b L5

=

bepHyin z; + + =72+ + + _ hnomi12M Z1 + + =73+ —_ + + _ h
PHYIUIH Z; g Zg Z g 23 nom 1-2 / g Zg Z3 Do zg nom

1.3, TK. 21 =22 =23, 4 HﬂTEpMI MOAEHO HpEHEﬁpE‘IB HGMHEM
P, ”12 P, U§ P Uraz

— + = + = + .
rg  2g pg  2g re 2g

P 498110 <
T k. e = T7RMKIL - 1.2 m, nonyuaem
P, P v -v; Z
— =y L —=_512+ 76A3GBE_ 6.58 M.
pg  pg 2g 2051
P, P v -v; — 34
— ==y L2 _512+ 764 34 6u
PLg  pPg 2g 2-981

[Iocme »Toro MOKHO HAHTH JaBJIeHHE B ceUeHUIX 2 H 3:

P>=658"780 “981Ila=5_ 10*Ila=0.51 atm, P3=53.6 —_ 780 —981 ITa=41 ~ 10*[Ia=
4.2 aTM.

3azaun 1.6.4.

1. ITo TpySompoBoay TedeT Bofa ¢ pacxomoM 125 11/c. B cedyenmm 1-1 guameTp TpyOoIpoBoga

d; = 40 cM, maBineHHe P; = 4.8 atM, a B ceYeHHH 2-2, PaclIOIOKEHHOM Ha 4 M HIKe, JHAMETP
paBeH d2 = 30 cMm. OnpeaeuTs gaBjiaeHne P2 B ceueHHH 2-2. [loTtepsamu rpeHeOpeys.

2. Tlo HedTenpoBoLy IepekadrBacTcsa HedTh IDIOTHOCTBRIO 890 Kr/M° B KommyectBe 40 1w/c. B
OJTHOM CeUYeHHH He(]TelmpoBoAa BHYTPEHHHI JHaMeTp TPYORI paBeH 305 mM H JaBineHHe 10 arm,
a B IPYTOM CEYEHHH, PACIIONOXKEHHOM Ha 10 M BBIIE, BHYTPEHHIH AHAMeTp TpyORl paBeH 254
MM H JaBIeHHE 8 aTM. OIpeJelTh IIOTEPH HaItopa MEKIY CeUeHHSIMIU.

3. Boma ¢oHTaHHpyeT H3 KOHHYECKOIO HacaJka Ha BBICOTY H = 5 M
WA F\ [IpeHebperad rmorepsMi B HacaJKe, OIPEIEIHTh PacXod BOABI H JaBJIEHHE Ha
BXOJIE B HaCaJOK, €CIIH €ro pasMepsl D =45 MM, d =8 MM, h = 350 MM.

|

H
NOKYMEHT NOAMNWUCAH
ANEKTPOHHOW NOANMUCHIO
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MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPAROBAHU I POCCUUCKOW ®E JIEPAITUU
OEJAEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUPEXJIEHHUE BEICHIEI'O OBPASOBAHW A
«CEBEPO-KABKA3CKWHU ®EJEPAJIBHEIA YHUBEPCUTET»

[Iaruropcxiit HHCTHTYT ((proman) CKOY

MeToanyeckue yka3zaHusi

110 OPraHH3alHH H ITPOBEAEHHIO CAMOCTOATEIBHOM PaboThI A1 00YYarOIIIXCS
10 JUCIHIUIHHE «HHKeHepHBbIe CHCTeMbI 3aHHH H COOPY ReHH I
(BoaocHa0:xeHHe B BOJ0OOTBEJJeHHE C 0CHOBAMH I'HAPABJINKH)»

IUIS CTYAEHTOB HalrpaBjIeHH S IToAroToBKH 08.03.01 CrpoHTescTBO
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BBE/IEHHUE

MeTomuecKie PEeKOMeHAAIMH I10 BBIIIOIHEHHIO CAMOCTOSTEIIBHOH BHeayAHTOPHOH
palboTel IO aucIIUIMHe «MHKeHepHbIe CHCTEMBI 37aHHH H coopykeHHH (BomocHaOxeHne H
BOJIOOTBEJAECHHE C OCHOBAMH THAPARIHKH)» IIpeIHa3HAY€HBI IS CTYIAESHTOB HaIPaBIICHHS
roaroroBkH 08.03.01 «l opomckoe CTPOHTEIILCTRBO H XO3SHCTBOY.

BHeaynquTOpHAas caMOCTOATEIbHASA paboTa IIPOBOAHTCS C I[ENIBIO:

—CHCTEMATH3AIMH M 3aKPEIUIEHHUS IIOIMYUYEHHBIX TEOPETHUYECKHX 3HAHHH M ITPaKTHYECKHX
YMEHHI 00y4YarOIHXCs,

—yIIIYOIIEHHS U PacIMPEHH I TEOPETHYE CKHX 3HAHHH

—(pOpMHPOBaHH I YMEeHHH HCITOJI30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CIIPABOYHYIO JOKYMEHT aLlHIO
H CIIEI[HAJIBHYIO JIHTEPATYPY,

—Pa3sBHTHS II03HABATeNbHBIX CIIOCOOHOCTEH H AaKTHBHOCTH OOYYAIOIIMXCSA. TBOPYECKOM
HHUIHATHBEL, CAMOCTOSTEIIBHOCTH, OTBET CTBEHHOCTH, OpraHH30BaHHOCTH,

—(OpPMHPOBAaHHE  CAMOCTOSTEIIBHOCTH  MBIIUIEHHS, CIIOCOOHOCTEH K  CaMOpPa3BHTHIO,
COBEPIIEHCTBOBAHHIO M CAMOOPI aHI3aI[HH

—(popMHPOBaHHS OOMTHX H ITPO(EeCCHOHAIBHBIX KOMITET €HIHIT

—PAa3BHTHIO HCCIIEIOBATEI CKHX YMEHII.

BHeayquTOpHass caMOCTOATENbHAs padoTa BBIMIOIMHACTCS CTYIEHTOM II0 3aJaHHIO
ITPEIogaBareisl, Ho 0e3 €ro HEIMOCPEACTBEHHOIO YUACTHSL.

[lepem  BEITIONMHEHHEM  CTYAEHTAMH  BHeayAHTOPHOH  CaMOCTOSITEIIBHOH  PabOTEHI
ITPEITOfAaBaTelb TIPOBOJUT HHCTPYKTAXK IO BBIIOMHEHHIO 3aJlaHHS, KOTOPBIH BKIIIOYAET I[EIIb
3aJlaHHSL, €r0 COAEPKaHHE, CPOKH BBIIOIHEHHS, OPHEHTHPOBOYHEIN O00beM PadOThI, OCHOBHEIE
TpeOoBaHMSA K pes3yneraraM paboTel, KPHTEPHH OIIEHKH. B IIporiecce HHCTpPYKTaxka
ITPEITONABATEb TIPEAYIIPEAILAET CTYAEHTOB O BOSMOKHBIX THIIMYHBIX OINMHOKAX, BCTPEYAFOIIIIXCS
ITPH BBITOJIHEHIH 3a{aHI .

B kauecTBe (pOopM H METOHOB KOHTPOJIS BHE ayJHTOPHOH CaMOCTOSTEILHOH Pal0OTHI
CTYAEHTOB HCIIONIB3YVIOTCS CEMHHAPCKHE 3aHSITHS, 3a4YeThl, TECTHPOBAHHE, CaMOOTYETEI,
KOHTPOJILHBIE PAOOTHI.

Kpurepusmi OlEHKH PE3YIIETaTOB BHE ayAHTOPHOH CaMOCTOSTEILHONH PadoThl CTYIEHTA
SIBTISIFOTCAL:

—YPOBEHb OCBOEHHS CTYAEHTOM YUeOHOIO MarepHasa;

—yYMEHHE CTYAEHTa HCIIONB30BATh TEOPETHYECKHE 3HAHHS IIPH BBIIOIHEHHH ITPAKTHYECKHX
3aj1a4,

—C(POPMHPOBAHHOCTH 00INEeyUeOHBIX YMEHHIT,

—YPOBEHh YMEHHS aKTHBHO HMCIIOIB30BAaTh 3JIEKTPOHHEIE OOpa30oBaTEIbHEIE PECYPCHI, HAXOIUTH
TPpeOyIOIYIOCS HHPOPMAIHIO, H3y4YaTh €€ H IIPHMEHSTh Ha IIPaKTHKE

—000CHOBAHHOCTD H UETKOCTE H3IIOKEHH S OTBET d.,
—GQJGIJMHEHIIE MaTCPHalla B COOTBCTCTBHI C TpEﬁGEElHI[HMII.

—YPOBEHb YMEHHS YETKO COpPMYIHPOBaTh IMpoOiIeMy, ITPeAIOKHB €€ pellleHHe, KPHTHYECKH
OLIEHHUTH PellleHHE H eT0 IOCIEACTBHS,

—ypOBEeHb YMEHHS OIIPeJelIHTh, IIPOaHAIIH3HPORATh albTepPHATHBHEIE BO3MOKHOCTH, BapHAHTEI
IeHCTBHI,

—yPOBEHb YMEHHS C(POPMYITHPOBaTh COOCTBEHHYIO ITO3HIIHIO, OI[eHKY H apIr'yMeHTHPOBATH €€.
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200maa XapaKTePpHCTHKA CAMOCTOSATEIbHOH PadoThI CTYIEHTAa NPH H3YYeHHHN
M CIHILTHHbI
[{enpr0 H3y4YEeHHS IHCUHIUIMHBI «MH)KeHepHBIe CHCTEMBI 3JaHHH H COOPYKEeHHH
(BomocHaOxeHHE H BOJOOTBEAEHHE C OCHOBAMH THAPABIIMKH)» SBIIIETCSA OOydeHHE CTYAEHTOB
METOJAaM pacyeTa TEIIOBOIO H BO3AYIIHOIO peKHMa IIOMEIeHHI, BEIOOpa CIIOCOO0OB OTOIUIEHH S
M BEHTHILIIHMH ITOMENIeHHIT H pacdyeTa ITPOLeCCOB OOpaOOTKH BO3AyXa IS ITOCIEAYIOIIETO
IPaMOTHOIO  ITPOEKTHPOBAHHS OOOPYZOBAaHHS H CHCTEM OTOIUIEHHS, BEHTHIIIHH H
KOHIHIIHOHHPOBAHHS BO3AyXa IIOMEINeHHH JKHIIBIX, OOINEeCTBEHHBIX H ITPOH3BOACTBEHHBIX

3TaHII.

OCHOBHOH
IIPHHIIHIIAMH

3aJadyeH

H3VUCHHA AHCIHHIIJIIHHEI

ABIIACTCH O3HAKOMIICHHC

C

CO3JJdaHHA PACHCTHBIX IIdPAMCTPOB MHKPOKIHMATAd B IIOMCIHICHHAX
ITPOMBIIIIIICHHBIX H 00Ille CTBEHHBIX 3MaHHH.

J11nan-rpadguK BbIIOJJHEHH A CAMOCTOATEILHOH PadoT bl

KoM O0OBeM YacoB
A HUToroBein
pedllisy- Bua gegrempsHOCTH IIPOMYKT Cpencrea u KoHTakT
eMOH TEeXHOJIOTHH
COMITETEH- CTYAEHTOB CcaMOCTOSTEl OTIEHKI Ha sl
bHOIT pabOTHI CPC | pabora c Bcero
HHH Ipernoaa
BaTelleM
S ceMecTp
CaMOCTOSTEIIbHOE OTBeTHI Ha
H3YUYEeHHE BOITPOCEHI 10| CobecemoBaHH 3 ) 20
JIHTEPATYPHI 110 TeMaM e
HOI__IIK'% _ TeMe 2 IH CIIHITIIHH
(I/I ’H_z DHE“ > Ilogrororka K WMuauBHyan OT4YET
H-2 omx3; IIPAKTHYE CKHM bHOE 3aflaHHe | (TIHCHMEHHBIH) 5.4 0,6 6
-3 ormes) SAHSTISIM
(HEEK_LLF _ [IoaroToBka K HMuausHIyanl OTYéTt
oL 1abopaTOPHBEIM bHOe 3a7aHHe | (THChMEHHBIH) 5.4 0,6 6
A2 omme4; 3AHSTHSIM
N-3 o 4;
I/Iﬁ- 4 zijf CaMOCTOSTEIIbHOE OTBEeTHI Ha
UIT-5 ome.s: _ ;Sg;gg: - EGT;E;TI I10 Cﬂﬁeceé[[ﬂEaHH 7 3 30
A6 orme) TeMaM 4-9 U CIUTIITHH
BLI]'[GJ]HE:HHE Texkct | Komrpomsras | 15.07 | |
KOHTPOJIbHOH KOHTPOJIbHOH 1.675 16,75
pabora 5
pabOoTHI paboTEI
Hroro 3a 5 cemectp 70%87 7.875 78,75
HNToro 70%87 7,875 78,75

4KﬂHTpD.]]thIE TOYKH H BHAbLI OTHUETHOCTH 11O HHM

KoHTpoJ/ibHbIE TOYKH /15 JaHHOH (popMe 00yUeHH A He NPEIYCMOTPEHbI.

OOKYMEHT NoarnmcAH
SNEKTPOHHOW NOANUCHIO

Ceptudukar:
Bnapneneu:
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SMeToanuecKHe pPEKOMEHIAIINHA ITO HIVYUCHHIO TCOPCTHYICCKOIO MaTcpHaJia

[Ipexme Bcero, HEOOXOMHMMO OIPeJEeIHTh BHI H3IaHHSA (MOHOH3JaHHE, COOPHHK, YacTh
MHOI'OTOMHOI'O HJIH BEIITYCK CEPHHHOIO H3/[aHH ). YCTAaHABIHBAETCS, KAaKOMY BOITPOCY, TEME HIIH
O0ImMacTH HayKH ITOCBAINEHO ITpoM3BelAcHHe. OOpallacTcsa BHHMAaHHE Ha CTPYKTYPY H3IaHHSL
BBISIBILIETCS IIPHHIMITEI TPYIIIHPOBKH MaTepHala.

AHanmn3 (popMbl H3IIOKEHHS MaTepHala ITOMOraeT IIPH OIpeJelIeHHH YHTarellbCKOIo
agpeca. C 3TOH LIETIBIO H3YYAETCS, HACKOJIBLKO ITOIHO, JOCTYIIHO H HAITISIHO M3JIOKEHBI BOIIPOCHI.

[Ipn aHamm3ze oTMedaroTcsI OCOOEHHOCTH IIONMHIPa(HUYeCKOrO HCIIONMHEHHS H
PENAKIHOHHO-H3aTeIbCKOIr0 O(QOpPMIIEHHS, B YacTHOCTH HalH4YHe 53JIEMEHTOB HAy4HO-
CIIpaBOYHOrO armapara. IloMHMO TekcTa caMoro ITpOH3BeJeHHS OHOmMorpad IpocMaTrpHBAET
IIPEAHCIIOBHE, BCTYIIMTEILHYIO CTarblo, TIpUMeYaHHs. EcCIH CcBeIeHHMH  OKa3bIBAETCH
HEIOCTATOYHO, CIIEAYET OOPATHTHCS K IO OIHHUTEIILHBIM HCTOUHHKAM.

H3yuenue oononHumenvHvix ticmoynuxos. TaKMMH HCTOUHHKAMH MOT'YT OBITh PELIEH3HH,
KPHTHYECKHE CTaThbH, KPHTHKO-OHOIrpaHYeCKHe, HCTOPHKO-INTepaTypHble paOOThl. BEISBHTH
STH HCTOYHHKH MOKHO C ITOMOIIBIO CITPABOYHBIX H OHOIMHOrpadHye CKHX H3aHHH.

IIpn pabore ¢ KHHroH HeoOXOAHMO IOAOOparh IHTEPATYPy, HAYUHTHCS ITPABIIIBHO €€
YHTaTh, BeCTH 3armicH. Ocoboe BHHMaHHE CIeAyeT OOparHTh Ha OIPEHelIeHHe OCHOBHBIX
TOHATHIT TUCIFOUIMHEL. CTYAEHT JOIKEH IMOAPOOHO pa3OHpaThk IPHMEPEHL, KOTOPBIE ITOSCHSIOT
TaKHe OIPeAeleHHI, H YMETh CTPOMTL aHAJOTHYHBIE IIPHMEPHI CaMOCTOSTENBbHO. HyKHO
TOOHBATHECSA TOYHOIO TMPEACTABIEHHS O TOM, YTO H3YYacllb. IIOIe3HO COCTABISTH OITOPHBIE
KOHCIIEKTHL. |IpH H3yYeHHH MarepHaia I10 YYeOHHKY IOJIE3HO B TETPALH JOIOIHATE KOHCIIEKT
JIEKIMI, TaKXKe CIeIYeT OTMeYarb BOIIPOCHI, BBIJEIIEHHBIE CTYIAEHTOM JIJISI KOHCYIIBTAIMH C
IIpEItoIaBaTeIIeM.

P ﬂﬁﬂﬂiﬂ CO CHpPAGOYHDBIMI 130 AHUAMIL

CIoBaphs — CIIPaBOYHOE H3IAHHE, COAEprKallee YIIOPSAOUYEHHBIH IIEPEeYEHb S3BIKOBHIX
eJHHHI] (CIIOB, CIOBOCOYETAHHIH, (ppa3, TEpPMHHOB, HMeH, 3HAKOB), CHa0KeHHBIX OTHOCSIIHMHCS
K HHM CITPABOYHBIMH JTaHHEIMII.

TepMITHOIIOTHYE CKHH CIIOBAPh — CIIOBAaph, COACPIKAILII TEPMHHBI KaKOH-IHOO O0IacTH
SHAHMS I TeMBI H HX OIpeAelIeHH S (Pa3bICHEHH).

CIpaBOYHHK — CIIPAaBOYHOE H3IaHHE, HOCAIEE IPHKIIAMHOH, IMPAaKTHUYECKHI XapaKTep,
HMEIOIEe CHCTEMATHYECKYIO CTPYKTYPY HIIM ITOCTPOEHHOE IT0 alpaBHTY 3arilaBHi crareil. [1o
I[EJIEBOMY Ha3HAYEHHMIO Pa3/IMYaroT. Hay4HBIH, MaCCOBO-IIOIMTHYECKHI, ITPOH3BOJICTBEHHO-
ITPAKTHYECKHI, YUEOHBIH, ITOITYIIIPHEI H OBITOBOH CITPaBOUHHKIH.

Brnorpaduyeckiii cIipaBOYHHK (CIIOBaph) — CIIPAaBOYHHK, COJAePXKaIlHil CBENEHHS O
KH3HH U IeATeIbHOCTH KaKHX-THOO JIHII.

Bnomorpaduyeckiii  ClIpaBOYHHK  (CIIOBapb) —  CIIPAaBOYHHK,  COJEPKaIl[Hi

Omorpauyeckue CBEIeHHS O KaKHX-THOO JHIlaX, CIHCKH HX TPYAOB H JIHTePaTypHI,
OCBEIIAIOMIEN HX KH3Hb H JESITEIBLHOCTS.

CrpaBoyHoe IOcoOHe — ITOCOOHe, pacCUHTaHHOe IT0 (popMe Ha TO, YTOOBI IO HeMY
MOHO OBIIIO HABOAWUTEH CIIPaBKH. OT CIIPAaBOYHMKA OTJIMYAETCS TEM, 4YTO MOXKeT OFITh
HCIIONIB30BAHO M JJISL TTOCIIEMOBATEILHOIO OCBOEHHMS MaTepHalla, B TO BPeMS KaK CIIPaBOYHHK
HaIlelIeH ITIaBHBIM 00pa30M Ha BRIOOPOYHOE UTEHHE, 110 MEPE TOr'0, KaK BOSHHKAIOT T€ HIIH HHBIE
BOIIPOCHL H HY KJIa B CIIPaBKe, H IS IIOCIIEN0BaTeIILHOIO UTEHHI HE TIPHCITOCOOIIEH.

OHIMKIIONEANS — CIIPaBOYHOE HM3JaHHe, cofepikainee B OOOOIIEHHOM BHAE OCHOBHEIE
CBEIEHIS I10 OMHOM IIH BCEM OTPACIISIM 3HAHMI H ITPaKTHYe CKOH JIESTEIBHOCTH, H3JIOKEHHEIE B
BHJIe KpaTKHX CTarei, PaclolOKeHHBIX B al(aBHTHOM HJIH CHCTEMaTHYeCKOM IOpsSjake. B
3aBHCHMOCTH OT Kpyra BKIIOYEHHBIX CBEICHHI Pa3H4YaloT YHHBEPCAIBHVIO (0OINYyIO),

CIIEI[H AT 3HPOBAHHYIO (OTpacieByIo), PETHOHAIBHYIO (YHHBEPCAIBHYIO T
LOKYMEHT MOANMCAH
SNEKTPOHHOW NMOANUCHIO -
Ceprudbukar:  12000002A633E3D113AD425FB50002000002A6 JOIEAIS, MAarcpHall B KOTOPOH PACIIONIOKCH B
Bnapeneuy: leBayxoea TaTeaHa AneKkcaHapoBHa
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Tesaypyc OTHOCHTCS K CIIEI[HAIIbHOMY THITY CIIOBapsS HOPMAaTHBHOH JIEKCHKH C TOYHO
OIpeZIeTIEHHBIMH CBSA3SIMH Me KTy TePMIHAMI.
3aJaHHs 719 CaMOCTOSATEINBHOH PadoThl CTYIEHTOB

AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOANMMUCLIO
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6MeToanueckne YKa3aHHS 110 BHAaM padoT, IpeayCMOTPEHHBIX padodell mMporpaMMoii
Buo camocmoamensHou pad omst cnyo eHnos:
CodecegoBanune nmo teme 10

Bo BpeMS IpaKTHYECKOIrO 3aHSATHS IIPeloJaBaTeilb OITPalllMBAeT CTYAEHTOB IIO
BOITPOCAM, 3aJJaHHBIM Ha JaHHOe 3aHgaTHe. CTYAeHTHI JOIKHEL 3apaHee JoMa, B OHOIHOTEKE
H YHTAJIbHOM 3ajie IIOATOTOBHThL OTBETHI Ha BCE 3aJaHHBIe BOIIPOCHI IIPAKTHUECKOI'O
3aHAaTHS. CIEeQyeT BECTH CIIEIHAJIBHYIO TeTpaAb C 3allICSIMH OTBETOB Ha BOIIPOCHI.
JKemaTeIbHO IIPH IMOATOTOBKE OTBETA HE OTPAHHYMBATHCS MaTepHAJIOM OJHOr0 y4eOHHKA, a
HCIIONIb30BaTh HAYYHEBIE CTaThH H3 JKYPHAJIOB, COOPHHKOB CTaTeH, MOHOIPa()HH.

B 1porecce opraHuzaiii  padoTrhl  OONIBINOE 3HAYEHHE HMMEIOT KOHCYIIbTAL[HH
IIPETIOAABATENS, B XO[e KOTOPBIX MOJKHO PEIIMIbh MHOTHE ITPOOIEMBI H3y4YaeMOI'o Kypca,
YSICHUTB CIIOKHBIE BOIIPOCHI.

CTyIEHT, OTBEYAIOIHil Ha BOIIPOC IMPaKTHYECKOr0 3aHATHS, JOIDKEH JIETaTh 3TO, KaK
IIPaBHIIO, He ITpHOeras K ITOMOINM KaKHX-THOO 3amuced MM YYeOHHKOB. OTBET JOJIKEH
OBITh HACTOJILKO ITOIHBIM, HACKOIBKO 3TO Tpebyercs, YTOORI JOCTATOYHO ITOIIHO PACKPHIThH
JTAHHBIH BOITPOC.

No
TU/TI

1

BHIBI CaMOCTOST elIbHOH PabOTHI

CaMOCTOATEIbHOE H3YUEeHHEe THTEPATYPRI 110 TeMe Ne 10 OO8paboTKa BOIEI
Kayecmeo 60061 NPUPOOHBIX UCMOYHUKOE. PYHKYLUL OUUCIIHBIX cOOPYMCceHUN. Koazyaiposarntie.

Borpocs! A1 mpakTHYe CKHX 3aHSATHIL 110 pa3jelaM JHCIIHILIHHBL.
Tema 10. O6padoTka BoabI

KauecTBO BOJIbI MPHP OOHBIX HC TOYHHKOB.
DYHKIHMH 0YHC THBIX COOPYKEHHI.
KoarymipopaHHe.

d P =

Kpumepuu ouenusanus: OllgHKa «OTIHYHO)» CTAaBHTCS CTYIAEHTY, €CIH OH ITOIHO
H3IaracT MaTepHal, JaeT IIPaBHIbHOE OIIpejie]IeHHe OCHOBHBIX IIOHSATHI, OOHapyKHBaeT
ITOHHMaHHE MaTepHala, MOXKeT O0OOCHOBaTh CBOH CYJKIEHHS, IIPHMEeHHTh 3HAHHS Ha ITPaKTHKE,
IIPHBECTH HeOOXOMHMBIE IIPHMEPBI HE TOJIBKO H3 VY4YeOHHKa, HO H CaMOCTOSTEIBEHO
COCTARIEHHBIE, H3IIaraeT MaTepHajl IIOCIeAOBaTeIbHO H IPABHIILHO C TOYKH 3PEHHS HOPM
IIHTEePaTyYPHOT'O S3BIKA.

OlLleHKa «XOPOIIO» CTAaBHTCS CTYAEHTY, €CIIH OH JaeT OTBET, YAORIETBOPSIOIIII TeM Ke
TpeOOBaHHAM, YTO H IS OTMETKH «OTIIMYHO», HO JOITyCKaeT OIMMOKH, KOTOpBIE CaM JKe
HCIIPARIIAeT, H HMEIOTCSI HeJOYeTHl B IIOCIENOBAaTEIIBHOCTH H S3bIKOBOM O(OPMIEHHH
H3JIaraeMOoro.

OleHKa «YIOBIETBOPHTEIILHO» CTAaBHTCS, €CIIH CTYJIeHT OOHapyXHBAaeT 3HAHHE H
ITOHHMaHHE OCHOBHBIX ITOJIOKEHHH JTJaHHOH TeMEI, HO H3lIaraeT MaTepHall HEIIOJIHO H JOITyCKaeT
HETOYHOCTH B OIpPeJelIeHHH ITOHSTHH HIM (QOPMYIIHPOBKE ITPAaBHI, HE YMeeT JOCTAaTOYHO
ITyOOKO M JIOKa3aTeJIbHO OOOCHOBAaTh CBOHM CYKASHHS H IIPHBECTH CBOHM IPHMEPHBI, H3IaracT
MaTrepHaJl HEITOCIIeA0BaT elIbHO H JIOITyCKaeT OIMHOKH B SI3BIKOBOM O()OPMIIEHHH H3JIaraeMoro.

OlleHKa  «HEYIZOBJIECTBOPHTEIILHO» CTABHTCS CTYAEHTY, €CIH CTYAEHT OH He3HaHHE
OOIBIIEH YacTH COOTBETCTIBYIOIIEIO BOIIPOCa, JOIYCKaeT OMIHOKH B  (POPMYIIHPOBKE

GH[]EI[EJIEHIIﬁ H IIPaBHII, HCEKAXKAKOIIIC X CMBICII, 6ECHGPHI[GIIHD H HCYBCPCHHO H3JI4AI'dCT
AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6
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HaunHaliTe TOTOBHTBCS K 5K3aMEHaM 3apaHee, ITOHEMHOIY, IIO YacTsAM, COXPaHId
CITOKOHCTBHE. COCTaBETE IIIaH PadoOTHI, pacHpeleld o0Ilee KOIMHYECTBO MaTrepHana II0 JHSIM
IIOATOTOBKH, OOS3aTelIbHO OCTABHB BPeMS Ha IIOBTOpeHHe. HeoOXomuMo onpelellTh BpeMd
3aHATHH C YUETOM PHTMOB OpraHusMa. llepex HayajioM ITOATOTOBKH K 5K3aMeHaM HeOOXOAHMO
IIPOCMOTPETE BEChH Mare€pHal H OTJIOXKHTR TOT, YTO XOPOIIO 3HAKOM, a HauMHAThL VYUYHTh
He3HAKOMBIH, HOBBIH.

Hcnonb3yiiTe BpeMs, OTBeJlcHHOE Ha ITOATOTOBKY, KaK MOKHO 3(ekTHBHee. HOBEIH H
CIOKHBIN MarepHajl YVYHTe B TO BPeMS CYTOK, KOrja XOPOIIO AYMAeTCS, TO €CTh BBICOKA
padorocrocoOHOCTh. OOBIYHO ATO YTPEHHHE YACHI ITOCIIE XOPOIIETO OTABIXA.

He craonsmirechk 0e3 gena. 3anmure ce®s yeM-HHOVIL, KOIZIa TI'OTOBHTECH K 3K3aMEHY.
OTO HE OCTAaBHT BaM BPEMEHH Ha ITYCTRIE CTpaxH. MOKHO 3aHSTBCS CIIOPTOM, TaHI[AMI,
PHCOBAaHHEM IWIH KyIHHapHeH. Bce 3TO0 — OTIHYHBIN CIIOCO0 pacciaadHThCS M ITOYYBCTBOBATh
YBEPEHHOCTH B cele.

CyYIIECTBYIOT Pa3HBIe IIPHEMBI PaOOTHI C MATEPHAJIOM.

1. CaMoe IT1aBHOE ITIOHATH MarepHai, pa3o0parbca B HeEM. OUeHb ITONIE3HO COCTABIISATH
IUIaHBI KOHKPETHBIX TeM H JiepKaTh HMX B YMe («IIIaH B yMe»), a He 3a3yOpHBaTh BCIO TeMY
IIOIHOCTBIO «OT» M «I0». MOXHO TakKe IIPaKTHKOBAaTh HAIHCAHHE BOIIPOCOB B BHIE KPAarKOIo
H3II0KEHH ST MaTepHalla.

2. 3ayyHBacMBIH MaTepHall JIVuIle pa3OHTh Ha CMBICIIOBEIE KYCKH, CTapasich, YTOOBI HX
KOIIMYECTBO HE IIPEBBIOIAIO ceMH. CMEBICIIOBRIE KYCKH MaTrepHalia HeoOXOAMMO VKPVIHSITE H
o0o0Immars, BbIpakas ITIABHYIO MBICTIb OTHOH (ppa3oil. TekcT MOKHO CHIBHO COKPaTHTh,
IIPEICTABHB €T0 B BHJIE CXEMEBI THITA «3BE3MIBIY, «IepeBay, « CKOOKI» H T.II.

3. K TpymHO 3amoMHMHaeMOMY MarepHaly HeOoOXOOHMO BO3BpalllaThCsS HECKOIBKO pas,
IIPOCMAaTPHUBATh €0 B TEUEHHE HECKOIBKIIX MIHYT BEYEPOM, a 3aTeM EIIE Pa3 —yTPOM.

4. Tlepeckas TekcTa CBOHMH CJIOBAMH IIPHBOAHT K JIVUIIEMY €ro 3allOMHHAHHIO, YeM
MHOI'OKPAaTHOE YTEHHE, IIOCKOJIBKY 3TO aKTHBHAS, OpraHM30BaHHAS ILEIBI0 YMCTBEHHAS padoTa.
BooOie ropops, mro0as aHanHTHYeCcKas padoTa ¢ TEKCTOM IIPHBOAHT K €ro JIYYIIEMY
3aIIOMHHAHHIO.

5. Mcnornme3yi pasHBIe IIPHEMEI 3alIOMHHAHH S - 3PHTENBHO, Ha CIIYX, IHCBEMEHHO.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOANUCHLIO
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
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Bonpockl K 3K3aMeHy
ba3oBbIH YPOBEHD

Bormpoce! (3amaya, 3agaHne) I IIPOBEPKH YPOBHS 0OY4eHHOCTH
3HATh:

—Bupp! motpebieHHA BOAbI

—Hopwmb1 BofjortoTpeOneHHA

—PacueT BojornoTp eb1eHHA HaceIeHHBIX ITYHKTOB
—HcToyHHK BOJIocHa0KEeHHA

—KnaccHdrkalpa cHeTeM BogocHa0kKeHHA
—PesxavM paboThl cHeTeM BojoCcHA 0K EeHHA
—BonozabopHbie coopyKeHHA

—CHCTEMBI IT0J1a4H H PacrIp €0 eNeHHA BObI
—BHyTpeHHee BoocHa0keHHe 3/TaHHIT
—KauecTBO BOJIbI IIPHPOIHBIX HCTOYHHKOB

— DYHKIHH 0YHC THBIX C00PY/KEHHI

—Koarymp opaHHe

—(OTcTaHBaHHE BOJIbI

—(OcBeTneHHe BOIbI

¥YMeTh, BJIaJETh:
—CopOLHOHHAA 0YHCTKA CTOYHBIX BOJ]
—OYHCTKA CTOYHBIX BOJ] 030HHPOBAHHEM
— CxeMbl (PH3HKO-XHMHYECKOH OYHCTKH CTOYHBIX BOJ
—I'ny Ookas owHcTKa H o0e33apakiHBaHHe CTOYHBIX BOJ
— VTHIH3a1HA 0caJIKOB CTOYHBIX BOJ]
—CHcTeMBI H cXeMbl BofocHaOKeHHA. CxemMa BoJJocHa0KeHHA HaceleHHOro MyHkTa. HopMaTHBHaA 0asa HH/KEHEPHBIX
CHCTEM H 000pyI0BaHHA, TTIJITaHHP OBKA H 3ac TPoiiKa HaceIeHHbIX MECT.
—BojocHabkeHHe IMpoMITp e MIPHATHI, HHJK €HEPHBIX CHCTEM H 000py I0BaHHE, IIaHHp OBKA.
—OcCHOBHBIE JlaHHBIE JIIA TPOEKTHPOBAHHMA  BOJIONIPOBOAHON ceTH  (HOPMBI  BOJOTIOTPEOJIEHHA, PEKHM
BojioroTpeOeHH A, pacxo/ibl, HarIop).

—HcTouHHKkH BogocHaOkKeHH:A, OLlEHKAa TEXHHYECKOT0 COCTOAHHA H OCTAaTOYHOrO pecypca CTPOHTENIbHbIX 00bEKTOB H
KOMMY HaJlbHOT'0 000pyJoBaHHA BOJIOCHA 0/KEHHS.

—Bopgo3zabopHbie coopyKeHHA H3 MOA3EMHBIX HCTOYHHKOB, SKCTLTY aTaL[HA, IIPo(QHIAKTHYECKHE OCMOTPbI H P E€MOHTHI.
—Bojo3abopHblie c0opyKEHHA H3 MOBEPXHOC THLIX HCTOYHHKOB, SKCILTY aTaLHA, IPo(HIaKTHYE CKHE PEMOHTHL

—I1eHTp 00ekHbIE HAcOChI (Y CTP OFCTBO, MPHHLHIT padboThl, padouHe XapaKTepHCTHKH, HOpMaTHBHBIE Tp €00BaHH:A).

—BoporpoBogHbie HacocHbIE CTAHLHH (KJ1accH(HKALA, Ha3sHauYeHHe, SKCIUTY aTaLlHsA, P EMOHTHI).
—Hapy:;kHasd BomorpoBojHasA ceTh (CXeMbl TPacCHPOBKH, 3JeMEHThI, TpyObl H apMaTypa, SKCIUIyaTals,
Ip opHIaKTHYECKHE OCMOTPhI H peMOHTHI). TpeboBaHHA K BOJOIP OBOJHBIM CETAM.

IIoBbIIIEHHBIN YPOBEHD

3HATh:
J. @DHIIbTPOBAHHE BOJBI
0. O06e33apakHBaHHE BOJIbI
7. XapakTepHCTHKA CTOYHBIX BOJ]
5. CHcTeMbI BOZJOOTBEEHHA
9, I'vap aBHYEKHIH pacyeT BOJOOTBOANIHX CETEH
10 Boo0oTBOAAIIAs CETh HAaCENIEHHBIX [Ty HKTOB
I1. Bojio0oTBOAIHE CETH TP OMbBIIIEHHBIX TIPeIIP HATHI
12, BopgooTBoasiiHe ceTH aTMoc(pepHBIX 0caJKoB (BOJIOCTOKH)

. NOKYMEHT NOAOMUCAH

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Brnapgeney:  LUe6ayxoea TatbsiHa AriekcaHapoBHa FOTHRIX BOA
1
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18, BHomorHyeckas OUHCTKA CTOYHBIX BOJ METO0M GHO-(PHIIBTp aLfHH
19 OuHCTKa CTOYHBIX BOT (prioTaLMeri
20. OuHCTKa CTOYHBIX BOJ KOATY JIHP OBaHHEM

YMeTh, BIIaJETh:

1. MeTonsl OUHCTKH H 00e33apakHBaHHS BOJHI.
2. PeareHTHO€ X035fic TBO (Ha3HaUYeHHE, 3JIEMEHThI, TEXHHKa 0e30IMacHOCTH).
3. CMECHTE.]'IH, DTETDfﬂ-[HIﬂ*I, OCBETJIHTCIIH CO B3BCHICHHBIM CJIOCM OCalK4d, CKUI]I:IE EB[]HIfIC'I‘hIE:

(PHIBTPRI: OLIEHKA TEXHHYECKOro COCTOAHHA H OCTaTOYHOI0 pecypca CTPOHTENbHBIX 00bEKTOB KHIHIIHO-
KOMMYHAJIbHOTO X03AHCTBa H KHIHIITHO-KOMMYHAaJIbHOro 000py J0BaHHA.

4. Cxema KaHalIH3al[HH HacEJIEHHOr 0 ITyHKTa H €€ OCHOBHBIE 3JIEM EHTHI.

5. CxXeMbl TpacCHPOBKH KaHaIH3al[HOHHEIX ¢eTeH. PacronokeHHe KOMMYHHKALIHH OTHOCHTEIBHO
(pyHIaMEHTOB 3aHHI H JPYTIHX KOMMYHHKALHIH.

6. OrpegeneHHe  pacdeTHBIX  pPacxoJoB, CKOPOCTH, VKIOHBI, TIIyOHHA  3al0KE€HHA
KaHaJI3aLHOHHOH CeTH.

7. VeTpoificTBo KaHaimzaloHHOH cetH. TpyOel. Komomipr TpeboBaHHA K 3KCIUIyaTaLHH,
OCMOTPaM H PEMOHTaM.

8. ok eBas KaHaIH3al[HOHHAA ceTh (HasHa4YeHHeE, Y CTP OHCTBO).

0. ITepexauxa cTouHBIX BOJ. KaHam3al[HOHHBIE HACOCHBIE CTaHL[HH.

10. CocTaB 3arpa3HEHHH H METO/bI OYHCTKH C TOYHBIX BOJI,

11. TexHolorHueckasd cxXeMa TrOpPOACKHX KaHaIHM3alHOHHBIX OYHCTHBIX COOPY/KEHHI: OLIEHKA
TEXHHYECKOI'0 COCTOAHHA H OCTaTOYHOI'O PECYPCa CTPOHTENBHBIX 00bEKTOB CTAHLHH H 000pY 10BaHHA.

12. TpeboBaHHA K pacIIONOKEHHIO CTAaHLIHH OYHCTKH CTOYHBIX BOJ] OTHOCHTENIbHO Tropoja H
BOIHBIX 00OBEKTOB.

13. [ IpHHIIUIIEL pasMeIeHH S H CIIOCOORI ITPOKIIAAKH IT013€MHBIX KOMMYHHKAI[HH .

14. [lom3eMHBIE KOMMYHHKAIMH TOPOJIa

15. Cucrembl BojocHaOxeHHd. KimaccHHKaIMs, HOPMBI ITOTpeClIeHHs, pacyeT
IMOTPeOHOCTH B BOJIE

16. CHCTEMEI TOPSYEro BOAOCHAOKEHNS

AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa

Newcreutened: c 20.08.2021 no 20.08.2022



8. PEKOMEH/IYEMAA JIMTEPATYPA

IlepedeHb 0CHOBHOMH JIITEPATYPbI:

° Camycp, O.P. PykoBomcTBO 110 H3YVUEHHIO JHCIQOUIMHBI «BomgocHaOxkeHHe H
BojoorBefeHney / O.P. Camych, B.M. OBcsaunkoB, A.C. KoraparbeB. - M. ; Bepnun : J[HpeKT-
Menaua, 2014. - Y. 1. BogocHaOxeHHe H BOJAOOTBEIEHHE BEICOTHBIX 3/IaHHH. - O3 C.

IlepedeHnb JOMOJHUTEIbHOM JIATEPATYPhI:

1. Camyce, O.P. BomocHaG:xeHHe H BOLOOTBEAEHHE ¢ OCHOBAMH T'HAPABIIMKH | yueOHOE IToco0He

/ O.P. Camycph, B.M. OBcssaunkoB, A.C. KoHgpareeB. - M. ; bepmuH : Jlnpekr-Memna, 2014. -
128 c.

AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
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MUHUCTEPCTBO HAVKHU U BEICHIETO OFPAROBAHUS POCCUNCKOH
OEJTEPAITMHA
OEJTEPAJIEHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUPEJXJIEHUE BEICHIEI'O OEPA3OBAHKW A
«CEBEPO-KABKA3CKUW ®EJIEPAJILHBIM YHUBEPCUTET»
[Taruropekiii HHCTHTYT ((pimnan) CKDY

MeToqHyecKne YKA3aHHA
I10 BEITIOITHEHHIO KOHTPOIIBHOH padOTEI
IO M CIMITINHE « MH KeHepHEBIe CHCTeMBI 3IaHHI H coopyKeHHII (BomocHabxeHIe H
BOJ[OOTBEJIEHHE C OCHOBAMH T'HPABIIHKH )»
IUIS CTYAEHTOB HalrpaBjIeHH S IToAroToBKH 08.03.01 CTpoHTEbCTBO

AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
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COAEPKAHHUE

BBE/IEHHUE

1. HEJIb, SAJJAUHN U PEAJIM3YEMEBIE KOMIIETEHIIUHA

. ©@OPMVYIJIMPOBKA 3AJIAHHWA U ET'O OFBEEM

. OBHIHUE TPEEOBAHHUA K HAITMCAHHWIO 1 OOOPMIJIEHHIO PABOTEI
. PEKOMEHJAALIWMHA 110 BBITIIOJIHEHNUIO 3AJJAHKMA

. BAPUAHTEI KOHTPOJIbHOU PABOTEI

. KPUTEPUU OLHEHUBAHWA PAEOTEI

TOPANOK SAHIIHUTEI

IIEPEYEHDB BOITPOCOB K S5K3AMERY

. C[TUCOK PEKOMEH/IVEMOH JIUTEPATYPHI

o o0 -1 Sy b B

AOKYMEHT NOoAnMMCcCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa
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BBEJEHHNE

MeTtomiueckie yKa3saHH I K KOHTPOJILHOH padore 1o JHCIHUIUIHE

« AHKeHepHBIe CHCTEMEI 3JaHHH H COOpYyKeHHH (BogocHalOkKeHHe H BOJOOTBeAcHHE Ha
OCHOBE T'HJIPABIIHKH)» PacCYHTaHBI Ha CTYJIEHTOB 3a04HOH

dpopmel  oOydyeHms 1o HampaBiaeHHIO 08.03.01 «CrpoHTenbcTBO» (KBaH(HKAI[HI
(cTeneHb) OakanmaBp) MpodHiTI « ['OpoACKOe CTPOHTENILCTBO H XO3SHCTBO.

MHKeHepHasa THAPOIOIHS H3yYaeT ITPOIIECCHI, IPOHUCXOMSMINNE B IPHPOMHBIX BOJIaX, B
pe3yibTare B3aHMOAEHCTBHSA HX ¢ TPAHCIIOPTHRIMH H THAPOTEXHHYECKHMH COOpPYKeHHsSMH. [IpH
aHaAIIM3E€ CTAaTHCTHYECKHX [JAHHBIX, IOINYYaeMBIX ITPH HaOMIOAEHHH 3a THAPOJIOTHYeCKHMH
SBIICHHSAMH M IIpollecCaMM, HMHKEHEpPHAs THIPOIOTHS IIPHMEHSET armapar MaTeMarH4eCKOH
CTATHUCTHKH JJIS CHCTEMATH3aI[MH M HCIIOIb30BAaHMS 3THX JAHHBIX B HaYYHBIX H IIPAKTHYECKHX
I[ETIIX.

B 4acTHOCTH, METOABl MAaTeMAaTHYECKOH CTaTHCTHKH HCIIOJIB3VIOTCS B PEKOMEHIAIHSX
[0 ONPENEIEHHI0 PACUYETHBRIX THIPOIOTHYECKHX XapaKTepPHCTHK TIIPH  IPOEKTHPOBAHHH
TPAHCIIOPTHBIX COOPYKEHHH, HAIIPUMEP, CPeJHHX TOMOBHIX, MAaKCHMAJbHBIX PacXOmoB H
HAHUBBICIIIMX YPOBHEH BOJBI B PEKaX.

MHKeHepHasd THAPOIOrHS paszpabdarblBacT CIIEIHAIBHBIE METOABI, OCHOBAHHBIE Ha
aHaAJIM3Ee TIPOMCXOXKJEHHS CTOKA, IIO3BOISIOINIME OIPEeHellMTh PacuyETHRIE THAPOIOrHYECKHE
XapaKTePHCTHKH ITPH OTCYTCTBHH JAaHHBIX HAOIIOAEH I IWIH IIPH HX HEJTOCTAaTOYHOCTH.

BaxHoe MecTO B HH)XKEHEPHOH THAPOIOTHMH 3aHHMAeT TeMa, CBS3aHHAs C H3YYEHHEM
H3MEHEHHH PYCIIOBBIX ITPOLIECCOB IO/ BIHSHHEM CTPOHTEIIBCTBA TPAHCIIOPTHERIX COOPYKeHHI. K
HIM OTHOCSTCS. 3aHeCEHHe JOHHBIMH H 3aHIIEHHE B3BEIIEHHBIMH HAHOCAMH BOIOITPOBOISIIIX
COOPYKEHHH, MeCTHBIE H OOIIHE Pa3MBIBBI PEUHOI'O PYCIIa Y MOCTOBEIX IIEPEXOIOB.

B IOpOXHO-MOCTOBOM CTPOHTEIHCTBE HeOOXOMHMMOCTh HCIIONB30BATh Pa3IMYHBIE
ITapaMeTPhl TTIOTOKA BO3ZHHUKAET HA CTAJHH H3BICKAHHH aBTOMOOHJIBHBIX M JKEeJIE3HBIX JOPOr, ITPH
HX  IPOEKTHPOBaHMIM, pa3paboTKe IIPOEKTOB  OpraHM3alMi  CTPOHTIEILCTBA  JOPOL
BOAOIIPOITYCKHEIX TPYO,MOCTOB H JAPYIHX JOPOXKHBIX BOMOITPOBOMSIIIX COOPYKEHHIH.
['Hapormormyeckie MOaHHBIE IMHMPOKO HMCIIONB3YIOTCA H BO BpeMd HX CTPOHTEILCTBA H
sKcIUryaranmi. UYToOBl  palMOHAIBHO  ITPOEKTHPOBATh, CTPOHTh H  SKCIUIYaTHPOBATh
aBTOMOOHJIbHBIE JOPOrH, TPeOVIOTCS 3a JIMTEIBHBIH IIEpHON ITOAPOOHBIE CBENEHHS O
THAPOJIOrHYECKOM PEXIHMe BOIHBIX OOBEKTOB, BOM3M KOTOPBIX OHH PAacCIIOIOKEHBI I
nepecekaroT HX. [HAPOIOrHYECKHMH H THAPABIHYECKHMH (aKTOpaMH OIPeIelIsSIOTCS
FeHEPAIBHEIE pa3sMephl COOPYKEHHMI: OTBEPCTHH MOCTOB H TpyO, INIyOHMHA 3alI0KeHHA
(pyHIaMEeHTOB OITOP MOCTOB, OTMETKH OPOBOK 3€MISIHOTO IIOJIOTHA, CIIOCOOBI KPEIIEHHSI OTKOCOB
[IOJIOTHA, PasMEPBl Pas3IMUYHBIX COOPYKEeHMIT I oOecledyeHHS CTaOHIBHOCTH 3€MJISIHOIO
ITOJIOTHA.

3aIpOEKTHPOBAHHBEIL MOCTOBOH IIEPEXO] 4Yepe3 BOJOTOK, BKIIOYAKOIHH MOCT,
MTOXOMHBIE HACBIIH H PErYISIHOHHBIE COOPY:KeHHS (CTpyeHaIIpaBILIIOINHE JaMOBI), JOIKEH
oGecrieunBaThk Oe30MACHBIH IPOITYCK BBICOKHX BOA M Jefoxoaa. [IpH B3auMOmeHCTBHH ITOTOKA C
COOPYKEHHSIMH MOCTOBOI'O TIEPEXO/Ia BO3HHKAKOT HHTEHCHBHBIE Pa3MBIBEI PVYCIIa BCIIEACTBHE
CTeCHEHHS IIOTOKa, KOTOpBIE TaKKe JOKHBEI OBITh VUTEHBI IIPH ITPOEKTHPOBAHHH MOCTOB.
PasMBIBEI pycesl BOBHHKAIOT H B HHKHHX Obe(ax BOAOITPOITY CKHBIX TPYO.

Ciryk0a 5KCIUTyaTal[HH JOPOT HCIIONb3YeT THAPOIOTHYECKYI0 HH()OPMAIIHIO H ITIPOTHO3EI
O IPOXOXKIEHHH ITaBOAKOB M CEJIEBBIX IIOTOKOB, 00 00pa3zOBaHHM, Pa3sBHTHH H pa3pyIIeHHH
3aTOPOB JIbJla Ha VYacTKaxX MX BIHSHHS Ha COOPYKEHHS aBTOMOOIIBHBIX JOpOL, 00
HHTEHCHBHBIX Pa3MBIBAX PYCEN H IP.

YroOBI OIPEJEIHTh BO3MOXKHBIE IIPEAEIBI H3MEHEHHS XapaKTEPHCTHK IIOTOKA H HX
CpeJHHE 3HaueHHS, HeOOXOMHMMBI HEMPePBIBHBEIE THAPOMETPHYECKHEe PalboThl B TEUYEHHE
HECKOIIBKHUX IeCSTKOB JIeT. C ITPOM3BOICTBOM TI'HAPOMETEOPOIOTHYECKHX M3BICKAHMI IIPH

AOCKYMEHT NOANNCAH CTYIEHTHl 3a0YHONH M JMCTAHIIHOHHOH (opM
SNEKTPOHHOW NOANUCHIO . o (op
Ceptudukar: -~ 12000002A633E30113AD425F B5000200000246 JJIOIHYECKOH ITPAaKTHKIH.
Bnapeneu: lLebayxoea TaTbaHa AnekcaHgpoBHa
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1. HEJIb, 3AJIAY1 1 PEAJIM3YEMbBIE KOMIIETEHIINH

[{[enpr0 OCBOEHHS JIHCUMIUIHHBI «MH)XeHepHBIe CHCTEMBI 3IaHHIIT H COOPYKEHHH
(BomocHaOxxeHHe M BOJOOTBEJcHHE ¢ OCHOBAMH THAPABIHKH)Y» SBISeTCS (POPMHPOBAHHE Y
CTYAEHTOB IIPO(ECCHOHAIIbHEIX 3HAHHH M HAaBBIKOB IIO0 BOIpOcaM BOJOCHAOXKEHHS H
BOJIOOTBEAEHHS H HCITONMb30BAHME ATHX 3HAHHI JJISI IMPOEKTHPOBAHHSI CHCTEM BOAOCHAOKEHHS H
BOJIOOTBENEHHSL

3aauyl OCBOEHHS JHUCIHIUIHHBI H3YYHTh:

- llpuHIMIIBL JEeHCTBHS M Ha3HAaYeHHe BHYTPEHHHX CHCTEM BONOCHAOXKEHHS H
BOJIOOTBEICHH,

- MeToas! THIpaBIHYECKHX PACUETOB CHCTEM BOAOCHAOKeHH H BOJOOTBEICHHS,

- Marepnanasl TPyOOITPOBOZAOB H 3JIEMEHTOB CHCTEM, METOABI 3AIMHTEI TPYOOIIPOBOIOB
CHCTEM,

- OOopynoBaHHe, YCTAHOBKH, COOPYKEHHS H APYTHe BIIEMEHTHI CHCTEM BOAOCHAOKEHHS

H BOOJOOTBCACHI A.

2. DOPMYJIMPOBKA 3ATAHUA U E1'O ObLEM

CTpYKTypa KOHTPOJILHOH PadOTHI:

1. Teopernyeckas 4acTb (BCECTOPOHHEE PACCMOTPEHHE 3-X TeopeTHYeCKHX
BOIIPOCOB, MNPELIOKEHHOT0 B METOAUYECKHX YKA3AHHAX B COOTBETCTBHH € HOMEPOM
BapHaHTa). HeJomycTHMO OTCYTCTBHE CCHUIOK Ha HCITONIB3YeMYIO JIHTepaTypy. O0beM paboThI
IOIDKEH OBITE HE MeHee 10 ImeyaTHRIX JIHCTOB.

2. ClIMCOK HCIOJIb3YEMOH JIMTEPATYPLL
1. Camycs, O.P. PyKoBOICTBO IO H3YUYEHHIO JHCIHIDIHHEIL « BomocHaOXxeHHe H BOTOOTBEJAEHHEY /
O.P. Camyce, B.M. OBcsaankos, A.C. KoHaparees. - M. ; bepnuH : JIlupekr-Meaua, 2014. - Y.

1. BogocHabxeHHe H BOOOOTBeAeHHE BhICOTHRIX 3aHHH. - 33 C.

3. ObIIIME TPEBOBAHHA K HAIIMCAHHIO 1 O®OPMJIEHHIO PALOTbI

KonTponbHast pa0ora BBIIONHSETCS B II€YaTHOM BHJE Ha HIHCTax Qopmara A4
JIoImyCKaeTCs BBIMIOIMHEHHE PA0OTEI B PYKOIIMCHOM BHIE B TeTpamu. OO o0beM padOoTHI

TOIKeH COCTaBIATh 8-15 mucToB. BapmaHT BBIOHpaeTcsa MO IlepBOil OykBe (aMIUIHH H

SNEKTPOHHOW MOANMUCHIO | e
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: llebGayxoBa TateAHa AnekcaHgpoBHa
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1gpa
HOMepa
3a4yeTHOH
KHHAEEKI
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Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

B 3amaHHe BapHaHTa BKIIOYaceTCAd TPH TEOPETHUECKHX BoIpoca. [Ipu HarmcaHmu
TEOPETHYECKOIO BOIIPOCA CIEAVET ITOINB30BAThCS 3aKOHOAATEIbHBIMH HOPMATHBHBIMI aKTaMH,
yueOHOH JINTEPATYPOH, MaT epHalaMH IIEPUOIIYECKON TIeYaTH U CTaTHCTHYECKHMH JITaHHBIMH. B
KOHI[E€ KOHTPOIBHOH PabOoThl HYKHO IMPEACTABHTE CITHCOK HCITOIb30BAHHBIX HCTOYHHKOB.

Texkct pedepara mOKEH COIMPOBOXKAATHCSI PHCYHKAMH, TaOmHIAaMH, TIpapHKaMH,
(parMeHTaMH TOITOrpa(pHYECKHX IIJIAHOB H KapT, KOTOPhkIe HECYT OONBINYI0 HH(POPMAIITHOHHYIO
Harpys3Ky. O0s3aTeIbHBIMH SBIISIOTCS CCBIIIKH Ha HCITOIIB30BAaHHEIE JTHTEPaTYPHBIE HCTOUHHKI.

KoHTponpHasa padora 110 pe3yibTaraM caMOCTOSTEIIBHOH PadoTHI CTYAEHTA JOIKHA OBITh
BBITIOIIHEH Ha OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTMH M pacIievarbIBacTcd Ha OJIHOH CTOPOHE
cTaHAapTHOro jHcTa (popmara A4 OemoH OMHOCOPTHOH OymarH 4epes 1,5 HHTepBanla YepHBIM
IpH({TOM C ITOJISIMH BOKPYT TekcTa. OO0BeM OTYeTa COCTaBIsSeT 25 Ie4YaTHBIX JIHCTOB (popMara
A4,

PasMmep IeBOro, HHKHErO M BEPXHETO IONEH — He MeHee 20 MM, IIpaBOro — He MeHee 15
MM. Pazmep mpudra 14. PexkomeHayemeni mipudT - TimesNewRoman.

TeKCT DOIKEH PaBHOMEPHO PacIioiaraThCs Ha CTPAHUIIE, ¢ OJHMHAKOBBIMH OTCTYIIAMH OT
Hayajga IO, IJIe paclioiiaraercs TEKCTOBBIH MarepHal. TeKCT, HAYHMHAIOINEHCS C KpacHOH
CTPOKIH, ITeyararoT ¢ ad3arfa orcTymoM 1,25 ¢M OT Havaaa CTPOKI.

Kaxapni CTpyKTYPHBIH pa3zel (BBeAeHHE, ITIAaBHL, 3aKIFOYEHIE, CITFCOK HCITOIb30BaHHBIX
HCTOYHHKOB) HaYHHAETCS CTPOro C HOBOH CTpaHHIIBL. [lompasmensl BHYTPH OCHOBHOIO pas3jiella
pasMEIarOTCA HA TOH KE& CTPaHHUIIE.

HDI[‘IEPI{I[BHTB 3dI'OJIOBKH H IIEPCHOCHTE CIIOBA B 34dlOJIOBKE HE JOITYCKACTCAH.

OOKYMEHT MOANMWUCAH IPU(PTOM.
SNEKTPOHHOW MOAMNUCHIO

AOMCPa Ha IIPOTXKCHHH BCCI'O TCKCTa OTHCTA,

Bnapeneu: lLlebayxoea TatbAHa AnekcaHapoBHa

1 3allHCAHHEBIE ¢ a03aI[HOIO OTCTVIIA.
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[Togpas3genbl OOMKHBEI HMeTh HYyMepallHI0 B IIpefellax Ka)Kaoro pasgena. Homep
Iofpa3erna COCTONT H3 HOMEPOB paszjielia H IoApa3ciia, pa3delIcHHBIX TOUKOH. B KOHIIe HOMepa
nojpas/ella TOYKa He cTaBHTCA. Pa3zensl, KaK H ITOApa3fellbl, MOTYT COCTOSTh H3 OJXHOIO HIIH
HEeCKOIBbKHX ITYHKTOB.

EcnH moKkyMeHT He HMeeT ITOoApa3elloB, TO HyMepallid ITYHKTOB B HeM JOIKHaA OBITh B
Ipeenax KakJaoro paszeia, H HOMeEP ITYHKTa JOMKeH COCTOSTh M3 HOMEPOB pasjiella H ITyHKTa,

Pa3adcIICHHBIX TOYKOH. B KOHIIEe HOMCP4A ITYHKTA TOYKd HC CTaBHTCA.

4. PEKOMEHJIAIINH 110 BBIIIOJIHEHMIO 3A/TAHUA

TeopeTHUeckas YacTh IIpeIionaracT H3VUeHHE OQHOrO M3 CIe YIOIIX BOIIPOCOB

CopOIHoHHasI OUHCTKA CTOYHBIX BOJI

OYHCTKa CTOYHBIX BOJ 030HHPOBaHHEM

CXeMbI (PH3HKO-XHMHYe CKOH OYHCTKH CTOYHBIX BOJI

['myOokas ouricTka H 00e33apaKHBaHIE CTOUYHBIX BOJI

YTIWIHM3ALHA OCAJKOB CTOYHBIX BOJ

CHCTEMEBI H CXeMEBI BOLOCHA0KeHHs. CXeMa BOAOCHAOKEHH S HACEIIEHHOT'O ITYHKTA.
HopmarnpeHas 6a3a HHKEHEPHBIX CHCTEM H 000pYIOBaHHS, INTAHHPOBKA H 3aCTPOHKa
HaCeJIEHHBIX MECT.

BopocHaOxeHIe TPOMITPEIITPHSTHI, HHKEHEPHBIX CHCTEM H 000PYIOBAHIIE,
TUIAHHPOBKA.

OCHOBHEBIE JaHHBIE JJIS ITPOEKTHPOBAHHS BOTOIPOBOSHOH CETH (HOPMBI
BOAOIOTPeOJIEHHS, PEKHM BOJOITOT peOIEHHS, PacX0bl, HAIIOP).

HMcrouyHnkn BogocHaOKeHH S, OlleHKA TEXHHYECKOIO COCTOSHHSI H OCTaTOYHOI0 pecypca
CTPOHTEIBHEIX OOBEKTOB H KOMMYHAIIBHOIO0 000PYAOBAHI S BOAOCHAOKEHHS.

Bomo3abopHEIE COOPYKEHHS H3 TTOA3EMHBIX HCTOYHHKOB, SKCILITYaTallHs,
ITpoHIaKTHYECKHE OCMOTPBI H PEMOHTHI.

BomozabopHEIE COOPYKEHHS H3 ITOBEPXHOCTHLIX HCTOYHHKOB, SKCIUTYaTallHsl,
PO HIAKTHYECKHE PEMOHTEL.

[{eHTpOOEekKHBIe HACOCHI (YCTPOHCTBO, IIPHHIMIT Pa0OTHI, padoure XapaKTepPHCTHKH,

HOPMAaTHBHbBIE TPeOOBaHHS).

5. BAPHAHTBI KOHTPOJIbHOHN PABEOTBI
NOKYMEHT MNMOAMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6
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2 .OrnpefeneHie Yiciia YCTaHOBIEHHBIX CAaHHTAPHBIX ITPHOOPOB.

3.Pacuer BepOSATHOCTH HCITOIB30BAHNS CAHHT APHBIX ITPHOOPOB

Bapuantr 2 Pacder HapyKHBIX ceTell cHCTeMbl BoJocHaO:keHHM#A. | OmpenencHue

THAMETPAa BOLOIIPOBOIHON CETH.

2 .OrnpejienneHe pacxomoB BOARI Ha KaKIOM YUACTKE.

3 OrnpeeneHe pacyYeTHRIX PacXoJ0B BOABI Ha KaKJIOM YVUYACTKE.

BapunanTt 3 Pacuér BHYTpeHHeH KaHAJIH3AlHH

1 .Onpepenenme MHHHMaJIbHON [Ty OMHEI 3AJIOKEHHS KaHAJIM3aI[HOHHBIX

TpyOOIIPOBOIOB.

2 OrnpefeneHie pacyETHOIO Pacxofa CTOYHBIX BOJ,.

Bapunanr 4 YCTpoHCTBO KAaHAJIH3AHOHHOHN CETH.

1. TpyOr1. KOmosis!.

2 'TpeboraHNS K AKCIUIYATAL[HH, OCMOTPaM H PEMOHTaM.

Bapuanrt 5. CHcTeMbI ropsidero BoJJ0CHa0KeHHs

1 .CHCTEMBI MECTHOT'O H I[EHTPAITH30BAHHOI'O TOPSYEro BONOCHAOKEHHS.

2 . TpyOOIpOBOIBI TOPSYETO BOJOCHAOKEHIIA.

3. CxeMa ropsyero BOAOCHaOKEHH A

BapunanTt 6 Cucremsbl BogocHaO:keHHA. Kiaccnpukanmusa, HopMbI IOT ped/IecHH A,
pacueT NMOTPedOHOCTH B BOJE

1 Knmaccudukarps cucTeM BOTOCHa0KeHHS.

2 Hopmel BopocHa0keHH H TpeOOBaHN I K KaYe CTBY BOJIBI.

3 Pacuet rmorpeOHOCTH B BOJIE.

Bapuanr 7 1 mapaBjnyeKHH pacueT BOA0OTBOASIINX CeT ell.

1 . Dopmymna Ilesn.

2. BogmoorBoasIasa ceTh HaCEIEHHBIX ITVHKTOB.

3. BogoorBoasigie CeTH IPOMBIIIUIEHHEIX ITPEITIPHSITHI.

Bapnanr 8 OrcranBanue BoJIbl.

1 .OcpetrieHre BOabl. DIILTPOBAHIE BOIEI.

2. OBe33apaxxHBaHHE BOALI. BOIOOTBEIEHHE.

3. XapaKTepHCTHKA CTOYHBIX BOJI.

Bapuant 9 OopadoTka BoabI

1 KauecTBO BOABI IIPHPOIHEIX HCTOUYHHKOB.

2 DYHKIMH OYHCTHBIX COOPYKEHHII.

NOKYMEHT NOANUCAH
SNEKTPOHHOM NOANUCHIO
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A86

"TOYHBIX B0 MeTOJ0M OHO(IILTpalHH
Bnapeneu: lLlebayxoea TaTeAHa AnekcaHapoBHa A A (l) pan

. BOJI.
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2.OuncTKa CTOYHBIX BOJ, (prIoTarmes.

3.O4IICTKa CTOYHBIX BOJ KOAI'VIIHPOBAHHCM. CGP@I.[HGHHEIH OHHCTKa CTOYHBIX BO/]

6. KPUTEPHU OI1IEHHBAHH A PAGOTbI

OI[eHKa «OTIIYHO» BBICTARISET CS CTVACHTY, €CJIH CTYVIACHT ITOJIHOCTBIO CIIPABIUICA C
3daJJaHHCM, ITOKA3dJI YMCHHA H HABBIKH.

Ol1leHKa {«XOPOHIO» BBICTABIIACT CA CTYACHTY, CCJIH CTYACHT ITOIIHOCTBIO CITPABHIICA C
3dJJaHHEM, ITOKd3a]I YMCHHA H HABBIKH ., JOITYCTHII HC3HAYHTCJIBHBIC OIIH OKH.

OI1leHKa «YOOBICTBOPHTCIIbBHO»? BEICTABILACTCH CTYICHTY, €CIIH CTYICHT ITOJIHOCTBIO
CIIPABIUICA C TCOPETHYCCKIIM 3aJaHHEM, HO HE IIOKa3aJll YMCHIMA H HaBbBIKII.

Ol1leHKa CHCYOAOBJICTBOPHTCIIPHOY BBICTABIIACTCA CIYACHTY, CCIIH HC CIIPAdBHIICA C

ITOCTABIICHHLBIM 3d4JdHHEM.

7. IIOPAJJOK AN THI

[Jomyune I1poBepeHHYIO pPadoTy, CTYAEHT MOIKEeH BHHMATEIbHO O3HAKOMHTLCS C
PEeLeH3HEHN, TTOMETKAMH Ha ITOIIIX M BREIIIOIHHTE BCE VKa3aHMS HAYUYHOIO PYKOBOIHUTENS. Ecim
pabora HEe COOTBETCTBVET IIPEABSBISEMBIM TpeOOBaHHSAM, HEOOXOIHMMO O3HAKOMHTBLCS C
pelleH3HeH, JopaboTaTh KOHTPOIBLHYIO padoTy, YCTPAaHHB BCE HEJOCTATKH, YKa3aHHbIe HayUHBIM
PYKOBOAHUTEIEM, H B HOBOM BapHaHTe CIaTh Ha ITPOBEPKY.

B ycTraHOBIIeHHBIH Kaeapoil CpOK HCIOIMHHTENh OO0S3aH SBHTHCSI Ha 3aIlHTY
KOHTPOJIBHOH PpadoTEl, MMes ¢ COOOH IOCIeIHHI BapHAaHT, PEIICH3HIO Ha IIEPBBIH BapHaHT C
3aMeYaHHAMH PYKOBOIHTENS H 3aUETHYIO KHIHKKY.

[Ipn 3amure CTyaeHT [O/DKeH OBITh TI'OTOB OTBETHTHR Ha BOIPOCHL HAYIHOI'O

PYKOBOIHTEJIA II0 BCEH TeME KOHTPOIBHOH PadOTHI.

8. IIEPEYUEHDL BOIIPOCOB K SK3AMEHY

3HaTh:

—BuHpI rmoTpedaeHHA BObI

—Hopwme! BoporoTpedieHHA

—PacueT BojtorioTp e01€HHA HaceIeHHbIX ITYHKTOB
—HeTouHHK BojocHabKeHHA

—KnaccHpHkalHA cHeTeM BofocHa0KeHH:A
—PekHmv paboTel cHeTeM BoJIoCcHa0KeHHA
—BojiozabopHbie coopyKeHHA

AJOKYMEHT MOANMUCAH
SNEKTPOHHOW NOANKUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAaHa AnekcaHapoBHa
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—OTcTaHBaHHE BOJIBI

—OcBeTiIeHHE BOBI

— (DHIIBTPOBAHHE BOIBI

—(O0e33apaxkHBaHHe BOJbI

— XapaKTepHCTHKA C TOYHBIX BOJT

—CHCTeMBI BOJIOOTBEEHHA

—I'HapaBIHYEKHH pacyeT BOJOOTBOOAILIHX € €TEH
—BogooTBoasasa ceTh HaCEIEHHbBIX ITYHKTOB
—BoooTBoAAIIHE CETH ITP OMBINLIIEHHBIX TP EAIIP HATHH
—BopooTtBogsaniHe ceTH atTMoc(EPHBIX 0caJKoB (BOJOCTOKH)
—O0opymoBaHHe Hac OCHBIX CTaHL[HI

—CocTaB H CBOHCTBa CTOYHBIX BOT|

—TexHonorHyeckHe ¢XeMbl OYHCTKH CTOYHbBIX BOT]
—MexaHH4YecKkasd OYHCTKaA CTOYHBIX BOJI

—BHomoryeckas 04HCTKAa ¢ TOYHBIX BOJT

—BHonorvyeckaa o4HCTKA CTOYHBIX BOJ] MeTOZ0M OHO-(DHILTP aLHH
—QOuHcTKa cTOYHBIX Bo7 (oTaipei

—O4HCTKa CTOYHBIX BOJ KOaryJIHp OBaHHEM

¥YMerTh, BJIAJETh:

8. CopOlLpioHHAaA 0YHCTKA CTOYHBIX BOJ

9. O4HCTKa CTOYHBIX BOL 030HHPOBaHHEM

10. Cxembl (PH3HKO-XHMHYECKOH OYHCTKH CTOYHBIX BOJI

11. Ty Gokas ouHcTKa H o0e33apaKHBaHHe CTOYHBIX BOJ]

12. VTHIIM3aL[HMA 0caKOB CTOYHBIX BOJ]

13. CHcTeMBI H cXeMbl BoJlocHa0keHHsA. Cxema BojjocHa0keHHs HacelleHHoro nyHkta. HopmaTiiBHasA Oa3a
HH7KEHEPHBIX CHCTEM H 000pyJ0BaHHA, TUTAHHPOBKA H 3acTp OFiKa HacelIeHHBIX MECT.

14. BojocHa0xeHHe IMpoMIIpeNIPHATHE, HIZKEHepHBIX cHCTeM H 000py joBaHHe, I1JIaHHp OBKa.

15. OcHOBHBIE JlaHHBIE JUIA TIPOEKTHP OBaHHA BOJIOMPOBOAHOH ceTH (HOpPMBI BOMOIIOTPEONeHHA, PeKHM
BoJjorioTpeOeHHs, pacxo/ibl, HarIop).

16. McTouyHHKH BojocHA0KeHH:A, OlleHKa TEXHHYECKOr0 COCTOAHHA H OCTAaTOYHOIO PeCypca CTP OHTETbHBIX
00BEKTOB H KOMMYHaJIbHOI'0 000py J0BAaHHA BOJOCHA0KEHH.
17. Bogo3za0opHble cOOpYAKEHHA H3 MOJI3EMHbBIX HCTOYHHKOB, SKCILTY aTaLiHA, TP o(pHIaKTHYECKHE OCMOTPbI

H PEMOHTEI.

18. BonozabopHble cOOpPYKEHHA H3 IT0BEPXHOCTHBIX HCTOYHHKOB, SKCIUIYaTaL[HA, Ip o(HIAKTHYECKHE
P EMOHTHI.

19. ITenTp 00ekHbIE Hacochl (YCTPOHCTBO, MPHHLMHIT paboTel, pabouHe XapaKTepPHCTHKH, HOPMATHBHBIE
TpeOOoBaHHA).

20. BogorpoBoaHbIe HaCOCHBIE CTAHLHH (KnaccH(HKALHA, HasHauYeHHe, SKCIUTY aTaLlHA, P €MOHTDI).

21. Hapy:Hasa BOJIOIIP OBOJHAA C€Th (CXEMBbI TPacCHPOBKH, 3JE€MEHTLI, TPYObI H apMaTypa, SKCILUTY aTaLlHA,
Ip o(pHIAKTHYECKHE OCMOTPRI H peMOHTRI). TpeboBaHHA K BOJ O OBOHBIM CETAM.

22. MeTofbl OUHCTKH H 00e33apakHBaHHA BOJIbL.

23. PeareHTHOE X03AIcTBO (Ha3HAaUEHHE, 3JIEMEHTBI, TEXHHKa O€30IMacHOCTH).

24, CMeCHTEIIH, OTCTOHHHKH, OCBETJHTEIH CO B3BEIIEHHBIM CJIOEM 0CajKa, CKOpbI€ 3€pHHCThIE€ (DHIILTPI:
OL[€EHKA TEXHHYECKOr0 COCTOAHHA H OCTATOYHOTO PEecypca CTPOHTEIbHBIX OO0BEKTOB KHIHIIHO-KOMMYyHAaJIbHOIO
X03AHCTBA H AIITHIITHO-KOMMY HAJIbHOTO 000pyJ0BaHH.

25. CxemMa KaHaJIH3aLHH Hac eJIEHHOrO [TyHKTa H €€ OCHOBHbBIE 3JIEMEHTHI.

26. CXeMbl TpacCHPOBKH KaHaIM3al[HOHHBIX CceTeld. PacronokeHHe KOMMYHHKALMHA OTHOCHTEIRHO
(hYHOaMEHTOB 34aHHI H APy X KOMMY HHKALHI.

27. OnpeeneHHe pacueTHLIX Pacxo0B, CKOPOCTH, VKJIOHBI, Iy OHHa 3a10/KeHHA KaHa IH3aLHOHHOH CeTH.

28. YeTpoicTBo kaHam3alHoHHOH cetH. TpyObl. Komompl. TpeboBaHHA K 3KCIUIyaTaLlHH, OCMOTpaM H
P EMOHTAM.

29, JloxeBas KaHaIM3aL[HOHHAaA CeTh (HasHaueHHE, ¥ CTPOHCTBO).

30. Ilepexauxka cToOUHBIX BOI. KaHa/m3alMOHHBIE HAC OCHBIE CTAHLIHH.

31. CocTas 3arpA3HEHHH H METObI OYHCTKH CTOYHBIX BOJI,

32. TexHonorH4ueckKasa cxemMa ropockHx KaHaJIH3al[HOHHBIX OYHCTHBIX COOPY/KEHHH: OLIEHKA TEXHHYECKOIr 0
COCTOAHHA H OCTaTOYHOI'0 PECypca CTP OHTENBHBIX 00bEKTOB CTAHLIHH H 000pY10BaHHA.

33 TneforaHus K NACTIOTOWEHUIY CTAHITMY OYHCTKH CTOYHBIX BOJ] OTHOCHTENIBHO Topojila H BOJHBIX

OKYMEHT NOOMNWUCAH
SNEKTPOHHOW NOAMNMUCHIO | -
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 - IIPOKIIAJIKH 1TOA 3CMHbBIX KOMMYHHKAIIHH.
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36. Cucrempel BomocHaOkeHHSI. KiaccuduKkaiiusg, HOPMBI TIOTPeONIeHHS, pacyeT

HDTpEﬁHGGTH B BOJC
37. CHcTeMBI ropAYero BojocHa 0k eHHA
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