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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[lenbto OCBOEHMSI JUCLMILIMHBI SIBJSIOTCS U3yUEHUE 3aKOHOB PaBHOBECUS U
JBUKEHUSI J)KUJKOCTH, (POPM JIBUIKEHUS KUJIKOCTH M MX (PU3MUECKON CYILIHOCTH,
IPWIOKEHUE 3aKOHOB PABHOBECUS M JBWKEHUS JKHJIKOCTEH I pacyeToB
pa3MepoB MH)KEHEPHBIX COOPYKEHUU KEJIE3HBIX JIOPOr, B3aUMOJECUCTBYIOIIHX C
BOJAHBIMH ITOTOKAMHU.

3amayaMu OCBOEHHMSI y4eOHOW AMCLMIUIMHBI SIBIsieTCS (DOpMUpOBaHHUE Y
oOy4Jaromuxcs TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB, OIPEIEIsiEMbIX
00J1aCcThI0 MPOPECCUOHANBHOM AEATEIbHOCTU CHEIMATMCTOB U HEOOXOAUMBIX IS
o0ecrieueHns W3bICKAHUM, MPOEKTUPOBAHUS, CTPOUTENICTBA M HKCIUIyaTal[UH
WHKCHEPHBIX COOPYKEHHH Ha >KEJIE3HBIX JOpOrax, B3auMOJCHCTBYIOIIMX C
NOTOKaMHU KHUJAKOCTEH, ImyTeM (OPMUPOBAHUSA CJIEAYIOUIMX KOMIIETEHIIHIA:
CIIOCOOHOCTH peniaTh MHXEHEPHBIE 337]a4H B IPO(ECCUOHATBHON NEATEIbHOCTH C
UCIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAayK, MaT€MaTU4YeCKOro aHajiu3a |
MOJICJIMPOBAHUS; CIIOCOOHOCTHM OpPraHM30BBIBATH M BBINOJHATh HMH)KEHEPHBIE
U3bICKAHUS, BKJIIOYAsl TeO0JIe3UYECKUE, TUIPOMETPUYECKUE U HHKEHEPHO-
reosiorndeckue padotsr (OITK-1; ITK-4).

2. [Inanupyembie pe3ynbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3yibTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-1 - CnocoGeH pemiaTh WHXEHEpPHbIE 3a/laud B MPO(EeCCUOHAIBHOM
JIEATEIIbHOCTH C UCTIOJIB30BaHUEM METO0B €CTECTBEHHBIX HAYK, MAaTEMAaTUUYECKOTO
aHaiM3a U MOJICJTUPOBAHMS;

I1K-4 - ciocoOeH opraHu30BBIBATH U BBIMOJHATh WHXXCHEPHBIC U3bICKAHUS,
BKJIIOYAsl TE0AE3UYECKUEe, TUAPOMETPUUECKUE U HHKEHEPHO-T€OJIOTHYECKUE
paboTHI.

OOGy4eHue Mo JUCHUILIMHE (MOAYJII0) MPEANOaraeT, YTo M0 €ro pe3yJibraram
oOyuatoruiicst 0yier:

3HaTh:

3Hath (0OnagaTh omnpeaeneHHOW uWHGOpPMALME) OCHOBHBIE 3aKOHBI
TUJIPaBIMKN U THAPOJOTUH; MPUHLUI JEUCTBUS U3MEPHUTEIBHBIX NPUOOPOB U
METOJbl MOJETUPOBAHUS TUIPABINYECKUX U THIPOJOTUYECKUX IPOLIECCOB;
COBpEMEHHBIE  aBTOMATH3UPOBAHHBIE METOABl THJPABIMYECKUX  PaCUETOB
WHKEHEPHBIX COOPYKEHUH, B3aUMOJEHCTBYIOIINX C IIOTOKAMU KUIKOCTEH.

YMerh:



YmeTs (Mcoap30BaTh MH(GOPMALINIO AJISl COBEPILICHUS ISHCTBUS ) TPUMEHSTD
METO/bl TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEA0BAHUS THIPABIMUECKUX
U TUAPOJOTHYECKUX IPOLIECCOB U SABJIECHUM; IOJb30BaThCA H3MEPUTEIbHBIMU
npuOopaMu; MPOBOAUTH SKCIIEPUMEHTHI 0 33JaHHON METOJMKE U aHAJIU3UPOBATh
UX PE3YyJIbTATHI; MPUMEHATh 3aKOHBI THIPABIMKA M THMAPOJIOTMM ULl PEIICHHUS
OpaKTUYECKUX 3ajJad B O0JIaCTH pacyeTa MHXKEHEPHBIX COOPYKEHUH,
B3aMMOJICHCTBYIOIIMX C IIOTOKaMH JKHUJIKOCTEHM, B T. Y. C HCIOJIb30BAHUEM
COBPEMEHHBIX ITPOTPAMMHBIX CPEACTB.

Baaners:

Bnanets (001amaTh U MPUMEHSATh HABBIKM, YMEHUS W 3HAHMS JJIS PCIICHHUS
OTIpPENICICHHBIX 3ajla4, COBEpIIATh JACHCTBUS «aBTOMATHYECKH») METOJAMHU
TUAPABIMYECKUX U THAPOJIIOTMUECKUX HU3MEPEHUU M CrnocobaMu OIEHKH UX
pE3yNbTATOB; COBPEMEHHBIMU aBTOMAaTU3UPOBAHHBIMU METOIaMH
THIPABINYECKUX PACUYETOB MHXKCHEPHBIX COOPY)KEHUMU, B3aUMOJCHCTBYIOIINX C
MOTOKAMHU  JKHJAKOCTeH, Uil  OOOCHOBAaHHWS  TPHWHATUS  PCIICHWA B
po¢eCCUOHATILHON JIEATEIbHOCTH.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh AUCITUTIIINHBI (MOTYJIs).

OO6mast TpynOeMKOCTh AUCHUIUIMHBI (MOIyJs) coctaBisier 4 3.e. (144
aKaJgeMUYECKUX yaca(oB).

3.2. O6bem mucummuvHbl (Momynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyvaromuxcsi ¢  MeJarorM4eckuMu  paOOTHUKaMU ©  (WIM)  JIMIAMH,
MPUBJIEKAEMBIMU K peain3alui 00pa3oBaTeIbHON MPOrPaMMbl HA UHBIX YCIIOBUSIX,
MIpU IPOBEJCHUN YUCOHBIX 3aHSATUM:

KomnuectBo yacos

Tum yaeOHbIX 3aHATHN
Bcero | Cemectp Ned

KonrakTHas paboTa rmpu npoBe/ieHHH Y4eOHbIX 3aHATHH (BCEro): 64 64
B tom uucae:

3aHATHSA JIEKIIMOHHOI'O THIIA 32 32
3aHATUSA CEMUHAPCKOro TUIA 32 32

3.3. O06bemM aucCHUIUIMHBL (MOAYJiA) B (OpME CaMOCTOSITENIbHOM padoOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboThl OO0ydYaroUIUXCs C
nearoruueckuMu paboTHUKAMU U (M) JTUIAMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBHUSIX, NpH MPOBEICHUU
MPOMEKYTOUHOM aTTectannu coctaiser 80 akageMuueckux vaca (OB).




3.4. IIpu oOy4eHnu 1o HHANBUAYAIBHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE TPH

YCKOPEHHOM O0y4Y€HHH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH

MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B (hopme

KOHTAKTHOH paboThl 00YUYaIOIIUXCS C MeJarornyecKuMu pabOTHUKaMU U (WJIH)

JUaMu, IMPUBJICKACMBIMHU K pCalin3alilin O6paSOBaTeHLHOﬁ IIporpaMmMbl Ha MHBIX

YCIOBUAX, IIPHU IIPOBCACHUN HpOMe)KYTOLIHOﬁ aTTcCralnu.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOIO THUIIA.

No

/ TemaTHKa JIEKIIMOHHBIX 3aHATHUH / KpaTKOE COJep:KaHue
/1

1 |Paznen 1. 'unpaBnuka.

1.1. Beenenne. OCHOBBI THAPOCTATHKH.

[IpeameT ruapaBiINKy U THAPOJIOTHH, MX 3HAUYEHHE B K. A. CTpouTesbeTBe. OCHOBHBIC (DH3. CBOICTBA
JKuAKocTe. MoJienb HEeBSI3KOH sKUAKOCTH. CHITbI, JE€HUCTBYIOLINE B )KUIKOCTH.

l'uapocratudeckoe gaBieHue U ero cBoiicTBa. AuddepeHnnanbHbie ypaBHEHNS paBHOBECHS KAIKOCTH.
OCHOBHOE ypaBHEHHE THJIPOCTATUKH, €r0 T€OMETPUUECKHM U DHEpreTHUecKuil cMbici. 3akoH [lackans.
AOCONIOTHOE, U30BITOYHOE U BAKYYMMETPHUCCKOE JTABIICHHUE.

1.2. OCHOBBI THIPOAVMHAMUKH.

OcHoBHBIE OHATHS. Busl nBrmxeHus xxuaxocreil. [ mapasinyeckoe ypaBHEHHE HEPa3phIBHOCTU
JIBIDKEHHUS KUAKOCTH. JnddepeHipanbabie ypaBHEHUS JBIKCHUS HEBSI3KON JKUIKOCTH. Y paBHEHHE
BepHynnu 17151 CTpYWKHM M MOTOKA HEBA3KOM U BS3KOM JKHUIKOCTEH, €ro TeOMETPUUYECKUIN U SHEPT€TUUECKHI
CMBICIL.

1.3. I'uapaBaruecKkue CONPOTUBIICHUS.

PexuMsbl nBrkeHus. Buasl rupaBinueckiux cOnpoTUBIeHUH. ['HIpaBIuuecKue 3J1eMeHTH TOTOKa.
3aBUCHMOCTH ITOTEPD HATIOPA OT CPEAHEH CKOPOCTH MOTOKA. PacmpeneneHne ckopocTel u noTepu 1o
JUIMHE TIPY JITAMUHAPHOM U TYpOYJIEHTHOM peXHMax JIBIKeHUs. MecTHBIE IOTEpH Haropa.

1.4. JIBm>keHHe )KUIKOCTH B HAITOPHBIX TPyOONpoBoaax. PaBHOMEpHOE IBMKEHHE KUIKOCTH B OTKPBITHIX
pycnax.

Bunsr TpybonpoBooB. OcHOBHEIE pacdeTHBIE GopMyItbl. OCOOCHHOCTH pacdeTa CIOKHBIX
TpyOompoBoOB. [ 'mapaBnmuyeckuii yaap B TpyOOIpoBOIax.

Kanansl. OcHoBHBIE pacueTHbIE GopMyJIbl. [ napaBaryeckue 31eMeHTsl ceueHus kaHaina. OCHOBHBIE
3a7ia4M 10 pacyeTy KaHaJioB. JlonmyckaeMble CKOpOCTH. [ MpaBiInyecky HauBhIroJHEHIIee CeueHNEe KaHaa.

1.5. YcraHoBuBIIEECS HEPAaBHOMEPHOE BM)KEHUE B OTKPHITHIX pyciax.

Henpusmartuyeckue u npusmarudeckue pycina. JnddepennuanbHoe ypaBHEHHE HEPAaBHOMEPHOTO
JIBIOKEHUS. Y eTIbHAsE SHEPT U IIOTOKA B 3aaHHOM cedeHnn. Kputnueckas rimyonna. Kputinaeckuil yKitoH.
®Dopmbl CBOOOAHOI MOBEPXHOCTH B MPU3MATHIECKUX pyciax. Y paBHeHue baxmeresa. [loctpoenue
KPHUBBIX CBOOOIHOM MOBEPXHOCTH. [ MapaBianuecKuii MPEDKOK. Y paBHEHUE MPBDKKA MIPH IPSIMOYTOIBHON
¢dopme cedenus pycna. [lorepu s3HEPTUH B IPBDKKE.

1.6. BogocnuBel. JIBUXkeHHE TPYHTOBBIX BOJ.
Knaccudukarnms. BogocnuBel ¢ 0OCTpBIM OPOTOM, € IIUPOKUM TIOPOTOM, MPAKTHYECKOTO MPOQuIIs:




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

IIPUMEHEHHE, OCHOBHBIE pacyeTHbIE (JOPMYJIBI M YCIOBUS MOATOMIICHUS. DOPMBI M KPUTEPHH CONPSHKEHHUS.
I'amenue sneprun noroka. OCHOBHBIE 3aKOHBI (QruIbTpanyy. OUIBTPAUS B 36MIISIHBIX IUIOTHHAX.

Pazpnen 2. 'maponorus.

2.1. O0mast rTuAPOIOTHS CYIITH.

OcHoBHuble NoHsTUS. KpyroBopot Bozbl B ipupose. Boaubiii 0ananc. [IutaHue n BOAHBINA PEXUM PEK.
T'uaporpad.

2.2. OCHOBBI peYHOU THAPOMETPHH.

W3mepenue ypoBHEi u riayOuH BoIbL. M3Mepenne ckopocteil TeueHus Boasl. OnpeaeieHne pacxoaoB
BOJIBI PEYHBIX IOTOKOB MO0 MECTHBIM CKOPOCTSIM M TiTyonHaM. [locTpoeHue 1 SKCTpaIossinus KpUBBIX
pacxo/oB BOJIBI

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue nabopatopHbIx paboT / KpaTkoe coJep:KaHue

OHpCI[CJ'ICHI/IC HAPOCTATUYICCKUX ,ZlaBJ'IeHHﬁ.
OBguaieHre METOIMKOM U TEXHUKOH ONpe/esieHns] H30BITOYHOTO M BAKYyMMETPHUYECKOTO AaBJICHUS C
MTOMOIIIBIO YKUKOCTHBIX U MPY>KUHHBIX IPUOOPOB.

OnpeneneHHe YACIBHBIX 3H€pFHI>i KHUOKOCTHU U aHAJIN3 UX U3MCHCHUSA B ITIOTOKE C

MNEPEMEHHBIM KHMBBIM CCUCHUEM
OBJ'Ia,HCHI/Ie MeTO,HPIKOfI OIpCACIICHUA YACIbHBIX 3H€pl"l/II71 IO ONBITHBIM JAaHHBIM U U3YUCHUC B3aMMOCB3U,
KOTOpas CymeCTBYCT MCKAY € MII,E I U € KHUH B [IOTOKE C IEPEMCHHBIM KHMBbIM CCYCHUCM.

Onpe,ueﬂeHHe PECKUMOB ABUKCHUA KUIKOCTH.
OgunajieHue SKCIEPUMEHTAIbHBIM U aHAJUTHYECKUM CIIOCO0aMH OTPEIENICHNs] PEXKUMA JIBHKECHHS
’KUAKOCTH ¥ HaOJIOJICHUE 3a PeoOpa30BaHUEeM JIAMUHAPHOT'O IOTOKA B TypOYJICHTHBIH.

HccnenoBanue 3aBUCUMOCTH KO3(PGUIIMEHTA TOTEPh YIHEPTHH OT mapameTpa PeliHonbaca

IMIpU YCTAHOBUBIIEMCS PaBHOMECPHOM HAIIOPHOM ABHKCHUU KUAKOCTH.
DKcnepruMeHTaNbHOE HeciietoBanue 3aBucuMocTr ?7=7(Re). O3HaKoMIIEHHE C METOMKOHN MOTyYeHUs,
00paboTKH 1 0000IIEHNS OIBITHBIX JAHHBIX, TOJYyYEHHE COOTBETCTBYIOMINX HABBIKOB.

HccnenoBaHue BIUSHUSL nmapameTpa Peiinonpaca Ha JOMOIHUTEIBLHEIS MOTCPU SHECPIrunu

IpU HCPABHOMCPHOM HAIIOPHOM TCYCHHU KUJIKOCTH.
O3HaKOMJIEHUE C METOJAMKON U3MEPEHHsI MECTHBIX MTOTEPh HAMOPa, UCCieoBaHe BIUsHUSA Re Ha ?, a
TaKKe XxapakTepa 3aBucuMocTd h_ M ot Q.

Pacuernoe 3amanue Nel. «'uapaBiandeckuii pacdueT HAIIOPHBIX TPYOOIIPOBOJIOBY:

Pacuer B0o03a00pHOI 1 BCachIBaIOMICH JTMHINA

OHpeHeJ’ICHI/IC ANaMETpOB BOZ[OSa60pHOI7[ u BC&CBIBaIOHIeﬁ HPIHHﬁ; OTMECTOK CBO60Z[HOI71 TNOBECPXHOCTU BOJABI
B C60pHOM KoJioane, Han0oJIee BO3BEIIICHHON TOUKE CI/I(l)OHa U OCH Hacoca.

Pacuet BozmoBO1A
Onpeneneﬂne ArnaMEeTpa BOAOBO/JIa; HAIlOpa, pa3BMBAacMOI'0 HACOCOM; MOIIIHOCTH Ha BaJly Hacoca.

Pacuer pazBoasieii cetn

OmnpeneneHne pacxog0B Ha y4acTKaX CETH, MATHCTPAIBHOTO HANIPABJICHHUS, THAMETPOB U MTOTEPh HANIOpa
Ha BCEX ydJaCTKax MaruCTpajJbHOTO HAIIPABJICHUSA, TBE3OMETPUICCKUX 1 CBO6OI[HLIX HaropoB BO BCEX
TOYKAX BOAOMOTPEOIICHNUS Ha MaTUCTPAIH, PAaCYeT OTBETBICHUH OT MarvCTPAaIH.

[Toctpoenue rpaduxos.
ITocTpoeHre HAIOPHOM U MbE30METPHUCCKON JIMHUI [T BO103a00pHON JINHUH;
MOCTPOEHHE TbE30METPUUECKOI JIMHUM Ha POJOIBHOM IPOQHIIE Pa3BOASIICH CETH.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

10

Omnpenenenne kod(ppuimeHTa MmepoxoBaTOCTH CTEHOK OETOHHOTO KaHaja
Omnpenenenne k03¢ puIneHTa MepoxXoBaTOCTH IS OTKPBITOTO KaHaia W3 OETOHA TIPU Pa3THIHBIX
pacxonax BoJbl (pa3IMYHBIX pa3Mepax JKUBBIX CEUCHHI) U CONOCTABIICHUE C TAOIMYHBIM 3HAUCHUEM.

11

H3y‘-IeHI/IC BOAOCJIMBA C IIUPOKHUM ITOPOTOM.
PaccMoTpeHue xapakTepa IpoTeKaHUsl BOAHOTO IIOTOKA HaJl IOPOTOM BOOCIINBA, ONPEEICHUE
ko3 dunmeHTa pacxoia BOAOCIMBA C NIMPOKUM OPOTOM M CPAaBHEHHUE €r0 C TAOIHMYHBIM.

12

N3ydenue ruipaBinueckoro NpbhkKa 1 CONpsKEHUs! IOTOKOB B HIDKHEM Obede.
MonenupoBaHie OTOrHAHHOTO M 3aTOIUICHHOTO THAPABINYECKOTO MPBDKKA, TPOBEPKa ITyTeM
IKCIIEPHUMEHTA IIPUMEHSAEMBIX TIPH pacyeTax TeOPETHYECKUX (GOPMYJT U yCIIOBHH, ONPENEISIOMNX THIT
compspkeHus Obe(OB.

13

PacuetHoe 3aJaHUC No2. «Pacuet HEPAaBHOMCPHOI'O ABUKCHUA KUAKOCTU B OTKPBITBIX
pycuax»:

OnpeneneHre HOPMAIbHOMN TITyOUHBI.

OnpeneneHre HOPMAIBHOMN TTyOUHBI Tpadho-aHATUTUISCKUM CIIOCOO0M, MPOBEPKa MPAaBHILHOCTH
pelieHus..

14

Ompenenenne KpUTUIECKOU TITyOHHBI.
Omnpenenenne KpUTHIECKON TITyOMHBI IS pyciia TparnenenaatbHoN GOpMBI ¢ TOMOIIBI0 OCHOBHOTO
YpaBHEHUS] KpUTHYECKOTO COCTOSTHHS ITOTOKA.

15

Pacuer u IMOCTPOCHUC KpHBOfI CBO60)1HOI>1 MMOBCPXHOCTHU IIOTOKA.

Onpenenenne BUa KpUBOH CBOOOIHOM MOBEPXHOCTH MOTOKA, pacyeT ¥ MOCTPOSHHE KPUBOH CBOOOTHOM
MMOBEPXHOCTH Ha OCHOBAHMUS peIIeHUs ypaBHeHus b.A. baxMereBa, onpe/esieHie ryOnHbI B HAYaIbHOM
CCUCHMH Y4acTKa KaHaja C HEepaBHOMEPHBIM JIBUKEHHEM JKHJIKOCTH.

16

Onpenenenne MHUPHUHBI Tepenaaa.
Omnpernenenne MUPHHBI IEPETaia ¢ UCTIOIb30BaHUEM (DOPMYIIBI POITyCKHON CITOCOOHOCTH BOAOCIHBA C
IIAPOKUM TIOPOTOM.

17

Omnpenenenue GopMbI conpsKeHUs: ObeOB.

Omnpenenenre GopMbl conpsikeHre Obe(h)OB Ha OCHOBAHUH CPABHEHUS JIBYX TJIyOHH MOTOKA: OBITOBOH U
BTOpPOU COMPSKEHHOM TTyOUHBI (GUKTHBHOTO THAPABINYECKOr0 MPbhKKA. [IpUHsATHE penieHns o
HEO0XOANMOCTH NMPOEKTUPOBAHNS TaCUTENS SHEPTHH.

4.3. CamocrosiTenbHas padoTa 00y4daroInXCs.

/1

Buna camocrosTesHOM paboThI

Pabora ¢ JICKOHMOHHBIM MAaTCPUAJIOM

Pabora c nuteparypoit

[ToaroToBka k 1abopaTopHbIM paboTam

| W N

Boinonnenue pacuetHoro 3aganust Nel «'mapaBnndeckuil pacdeT HallOPHBIX
TpyOOIIPOBOJOBY.

ol

Boinonnenue pacuernoro 3aganust Ne2 «Pacuetr HepaBHOMEPHOIO ABMKEHUS KUAKOCTH B
OTKPBITBIX PYCIIax».

[ToaroToBka K TeKymeMy KOHTPOJIO (K TECTHPOBAHHUIO)

IToaroroBka K 3K3aMeHy

Brinonnenue pacuetHo-rpaduueckoi padoThI.

O 00| Nl O

[ToaroToBka Kk MpOMEXKYTOYHOM ATTECTAIIUH.




10 | IloaroToBka K TeKyImeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM pacuyeTHO-Tpaduueckux padbor
Nel «['mppaBiandeckuii pacuer HAOPHBIX TPYOOIIPOBOIOBY.

No2 «PacueT HEpaBHOMEPHOTO ABUKECHUSA JKUAKOCTH B OTKPBITBIX PyCIax».

5. llepeueHp wu3AaHUN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOEHUHU JTUCHUIUINHBI (MOTYJIS).

15?1 bubnuorpaduyeckoe onucanue Mecro nocryna
1 I'unpasnuka. Teopus u npakTrka: y4eOHUK /Ui By30B A.A.

I'yceB. - 2-€ U3A., UCIIP. U JOIL. M.: U3natenscTBo
IOpaiir, 2015
https://biblio-
online.ru/book/gidravlika-
teoriya-praktika-378039

2 «['unpaBnuUecKuii pacueT HalOPHBIX TPYOOIIPOBOIOBY

Jlynuna T.A. Cumonos K.B. M.: MMUT., 2008

MUWUT HTH
3 «PacyeT HepaBHOMEPHOTO JABUKEHUS KUIKOCTH B OTKPBITHIX

pyciax B cucteme Mathcad» JIynuna T.A. M.: MUHT, 2009 MUUT

HTH

4 I'mppasnuka u ruaponorus I'.B. JKeneznskos
Tpancnopt, 1989 HTh
(yu.1); HTB (yu.2); HTb
(¢6.); HTB (u3.1); HTb
(u3.4)

) I'mnponorus u runpomerpus ['.B. XKenesnsaxos
Bricmas mkoia, 1981
HTB ($6.)

6 TabGmuis! 471 THIPaBIMYECKOTO pacyeTa BOJAOIIPOBOIHBIX

Tpy0 @.A. [llesenes, A.®. Illesenesn OOO0 "bacrer", 2007
HTB (23); HTb (yu.1);
HTB (yu.2); HTB (§0.);
HTB (u3.2); HTb (u3.4)

7 I'mopaBnrueckue pacueTsl HATOPHBIX TPYOOIIPOBOIOB U
HEPaBHOMEPHOTO JIBUKEHHS BOJBI B OTKPBITBIX PyciIax M: MMHT. , 1999
Marsees K.B. MHUT HTb

8 Brenenue B ruapasnuky ['pumuna JI.A., BonsHoB M.B.,

Nakua HU Mocksa, 2017 caiT:
«DNEKTPOHHBIN Y4eOHBIH
eHTp Miit-Expert
(sdo.miit.ru)»,




6. Ilepeuenp coBpeMEeHHbIX NPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCSA IPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

1. http://library.miit.ru/ - snexTpoHHO-OMOIHOTEYHass cucTteMa Hayduno-
TexHu4eckoi oudamorexku MUNT.

2. http://rzd.ru/ - caiitt OAO «PX]».

3. http://elibrary.ru/ - Hay4HO-3N1eKTpOHHAsT OHOIHOTEKA.

4. ITouckossie cuctemsbl: Yandex, Google, Mail.

7. llepeuyeHb  JNHMIIEH3UOHHOTO U  CBOOOJHO  PacIpoOCTPaHsIEMOTo
IpPOrpaMMHOr0 0O€cleYeHHs, B TOM YHCIE OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOIUMOTO JIJIsi OCBOSHHUSI TUCITUTIIIUHBI (MOTYJIs).

Crnenmanu3upoBanHas nporpamma Mathcad.

8. OmnmcaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM  IJIs
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUTHHE (MOIYJIIO).

Jns  mpoBeneHUs] JICKIMOHHBIX 3aHSATUA HE Tpedyercss ayauTopus,
OCHAILIEHHAs TEXHUYECKUMU cpeacTBamMu. [t mpoBeneHus 1abopaTopHbIX padoT
TpeOyeTcs CcrHelualu3upoBaHHasl ayAUTOpHUs, OCHAUIEHHAs TUIPABIMYECKUM
obopynoBanueM: ['mapaBaudeckas tadboparopus um. @.E. MakcumeHKo.

Tsxenast naboparopust “IlyTh 1 myTeBOE X035iCTBO"

CucremMa mpOCTOTO CABUTA ISl JUHAMUYECKUX HCIBITAHUN TPYHTOB C
cepoympasieanem SSH-100, natpyska 20 kH. gactora mo 20 I'm. SSH-100.

Cucrema co CTaTUYECKU HArpy>KEHHUEM [Jisi ONpEeeSIeHHs] MPOYHOCTHBIX U
neOpPMAITMOHHBIX XapaKTePUCTUK (YHTOB TIPH TPEXOCHBIX HCIHBITAHUAX. 6
(mectp) ctadbuomerpos. HM-5020

CepBoJIHEBMaTUUYBCKasl CUCTEMA JJIsl UCTIBITAHWM HEHACBIIIIEHHBIX TPYHTOB B
YCIIOBUSX

TpexocHoro cxarust USTX-2000

Pabouee mecro nabopanta (N=0,5 kBt, 220 B, 1¢.) B cocrase:

- TaGypet Bpamaronuiics ra3-1m@T ¢ OMOPOH AJIT HOT, METaJUT/KOXK3aM

- Cron na6oparopusiii jaacn 1500x900 MM (KOMIUIEKTAIMs: TOJIKU, OJOK
pPO3ETOK Ha

220B(3 mT.), TIOMUHECIICHTHBIE CBETUIILHUKHU, TyMOa MOJIK.)

CJIBn-M JIAMO 1500/900

Moiika u3 Hepx ctanu, 600x600x870 mm

2 Taxenas naboparopus "llyTs u myTeBoe X035HUCTBO"



[TemeynaBnuBatonue arperat. 600 m3/gac. Dddext-Tp oumctku 92%.
580x803x1342 mm. 37380 B. P=0.75 kBr. [1o Tumy I1II-600>Y

Pabouee mecro mabopanta (N=0.5 xBrt. 1/220 B) B cocraBe: TalOypet
Bpallaronuiics ra3-1udpT ¢ Oomopol ang  Hor. Me-tamm'’koxk3aMm. Cron
naboparopubiii jaacn 1500x900 MM .KOM-TUIEKTaIls. TOJKH, OJIOK PO3ETOK Ha
220B(3 mIT.). TFIOMUHECIIEHTHBIE CBETUIILHUK, TyMOa momo T Mmas. [lo Tumy cron
n1abopaTopHBIi

ooxsmoi 1500/900 CJIBa-MJIAMO

[1oMHOCTBIO aBTOMATU3UPOBAHHBIM CSAPBOTMAPAATMUYECKUN BpaIaTEIbHbBIN
KOMIIAKTOP CO BCTPOEHHBIM noaorpeBoM cMmecu. Cunosas pama. 2400x1000x1200
MM 220 B. 50 T'u. 1 ¢aza. 25 A - 115 Bceil cUCTEMBI BKIIIOYAs «JIETPUPOBAHHBIN
NpUBOJ U cUcTeMy HarpeBa. PozeTka nubo mpsmoe MOAKII0YEeHHuE KoMIpeccopa
380 B. 50 I'1. 3 da3sl.

5.5 kBt. 32 A. OnHa po3zetka juist ocymurtens Bo3ayxa 220B. 6A. Oxna(l)
ObITOBas po3eTka jyist 3anaca. 220 B. 50 ['u. BeigeneHHbIe TMHUY M0/1BOJIa MTUTaHUS
C MPEJOXPAHUTEISIMU B LIEJU (KAaK MUHUMYM JUIsl cucTeMbl). 3azemiienne. CxkaThlid
Bo3ayXx: Jla. B KOMIIIEKT IIOCTaBKM BKJIIOUEH KOMIIPECCOP JOCTaTOYEH
MPOU3BOAUTENILHOCTH U MOIIHOCTHU I paboThl cucTeMbl. [Ipon3BOIUTEILHOCTD
He MeHee 280 mutpoB B MuHYTY aaBieHue He meHee 700 klla. Bo3moxHO
MOJKJIIOYEHHUE K O0IIEN JTMHUU

MI0JIaYM CKATOrO BO3AYXa.

CBapounbli moct (obopyaoBaHue + pabodee MECTO + BBITSDKHAs
cucteMa),2400x900x1835 mm. IIp-tp Bentmistopa 2000 m3JItac. 3/380 B. P=3
KBT.

Cranok cBepauabHbIN HanmoabHbIA. 485x355x1635 Mbl. 3'400 B. P=1.1 kBt

Cranok BepTuKalbHO-(pe3epHbIit. 2280x1965x2265 mm. 3/380 B. P=7,5
KkBT.

6P12

OTpe3HOM CTaHOK ISl KEPHOB AuaMeTpom oT 25 1o 150 mm. 1130x590x1370
mM. 3/380 B.

P=3 kBr.

ST450S

Topuenuudoranpubiii ctanHok RSG-200.1000x1500x2000 mm. 3'380B. 15
KBT.

RSG-200

CTaHOK ¢ perympyeMbIM TaBICHUEM JUIS IOJTy4eHUs KepHOB. 686x386x1270
mMm. 3080 B.

P=5.7 xBr.

RCD-250



ABTOMaTU3UPOBAHHBIM CTaHOK JUTSt pacnuivBaHus 00pa3ioB
acanbrobeToHa (cooTBeTCTBYET mporpamme Superpave). 2400x1800x2000 Mm.
220>'380B. P=4 kBr.

RLS-200

CucreMa MpocToro CABUTa JJI TUHAMUYECKUX UCTIBITAHUM

TPYHTOB C cepBoyIpaBiieHreM, Harpy3ka 20 kH. wactora g0

20 I'm. SSH-100. I'abGaputHbie pa3Mepbl CUCTEMBI:

1440x590x1100 mMm.

380 B. 50 I't. 3 daszbr. 7.5 kBT. 40 A - 111 HACOCHOM CTaHIINH,

npsimoe (1160 poszetka) nojakiouenue. 380 B. 50 I'm. 3 ¢asbl. 5.5

kBT. 32 A - my1s xoMmpeccopa, psiMoe (Jinbo po3eTka)

noakioueHue. Ocymurens Bo3ayxa 220B. 6 A oHa po3eTka.

Opna (1) po3erka aist konTposepa 220B. 50 I'u. He meHee 16A.

Po3eTku 17151 IepcoOHaNbHOTO KOMIIbIOTEPA (MOHUTOP,

CUCTEMHBIN OJIOK, MPUHTEP, HCTOYHUK OecriepeOOoiHOro

nuTanus. 1 3amacHas po3zetka) - 5 po3erok (220 B. 50 I'm. 1

daza. 6A).

4 pozetku 220 B. 50 I'mt. 12 A jy1st moAKTIOUEHUS

JOTIOJTHUTEBHONW OCHACTKH (Jea’paTop. HAcoC,

npeoOpa3oBaTensb). BeiieneHHbIe THHUY TTOIBO/IA TTUTAHUS C

MpEeAOXPAHUTENAMU B LIENHU (KaK MUHUMYM JUIsI KOHTPOJLIEPa).

3a3eMIICHHE.

Ckatblil BO3AyX: 1a. B KOMIUIEKT MOCTaBKH BKJIFOYEH

KOMIIPECCOP JOCTATOUHON MPOU3ZBOAUTEIHHOCTH U MOIIIHOCTH

JU1s1 paboThl cucteMbl. [IponsBoautenbHOCTh HE MeHee 140

JUTpPOB B MUHYTY AaBieHue He meHee 800 klla.

Hy»eH noaBoa v CIMB BOJBI 17151 OXJIAXKICHHUS] HACOCHOM CTaHIIHH.

BeITOBOM BOJOIIPOBO/T M KaHATU3AIUS JOCTATOYHO. 5-8 J1/MHUH

npu 20C. naBnenue 3.5-4 aTm.

SSH-100

CucreMa co CTaTHUECKH Harpy>KeHUEM JIJisl ONpeIeICHUS

IMPOYHOCTHBIX U J1e(POPMAIMOHHBIX XaPAKTEPUCTUK TPYHTOB MIPU TPEXOCHBIX
UCTIBITaHUSX, O (mects) ctabmnomerpoB. Cunoast pama 1250 x 640 x 570 M.

HM-5020

9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

DK3aMeH B 4 ceMecTpe.

10. OuieHOUHBIE MAaTEpUAIBI.



OueHoYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTecTaluu, pa3padaThIBAIOTCI B COOTBETCTBUU C JIOKAJbHBIM HOPMAaTHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOIIEHT, JOLICHT, K.H. Kadgeapsl «I1yTh
U TIyTEBOE X035HUCTBOY

CorJiacoBaHo:

3aBeayromuii kadeapoit [TCK]]
3aBeayrommii kadeapon [TITX

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

T.A. Jlynuna

N.A. ApTiomieHko
E.C. Aminus

M.®. I'ycpkoBa



