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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Llenbto OCBOEHMSI JUCLMILIMHBI SBJISIOTCS U3yUYEHUE 3aKOHOB PaBHOBECUS U
JBUKEHMSI J)KUJKOCTH, (POPM JIBUKEHUS KMJKOCTH M MX (PU3MUECKON CYILIHOCTH,
IPWIOKEHUE 3aKOHOB PABHOBECUS M JBWKEHUS JKHJIKOCTEH I pacyeToB
pa3MepoB MH)KEHEPHBIX COOPYKEHUU KEJIE3HBIX JIOPOr, B3aUMOJECUCTBYIOIIHX C
BOJAHBIMH ITOTOKAMHU.

3amayaMu OCBOEHHMSI y4yeOHOW AMCLUMIUIMHBI SIBIsieTCS (OpMUpOBaHHUE Y
oOy4Jaromuxcs TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB, OIPEIEIsiEMbIX
00J1aCcThI0 MPOPECCUOHANBHOM AEATEIbHOCTU CHEIMATMCTOB U HEOOXOAUMBIX IS
o0ecrieyeHns M3bICKAaHUM, MPOEKTUPOBAHUS, CTPOUTENICTBA M HKCIUTyaTal[H
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€MaTHUYeCKOro aHajiu3a |
MOJICJIMPOBAHUS; CIIOCOOHOCTHM OpPraHM30BBIBATH M BBINOJHATh HMH)KEHEPHBIE
U3bICKAHUS, BKJIIOYAsl TeO0JIe3UYECKUE, TUIPOMETPUYECKUE U HHKEHEPHO-
reoJIOTUYECKUEe PaboThI

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

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI  00Opa30BaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemniaTh WHXEHEPHBIE 33/laud B MPOodEeCcCUOHATBHOM
JIEATEIIbHOCTH C UCTIOJIB30BaHUEM METO0B €CTECTBEHHBIX HAYK, MAaTEMAaTUUYECKOTO
aHaJu3a U MOJICIUPOBAHUSI;

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:

- OCHOBHBIC 3aKOHbl THJIPABIMKH M THAPOJIOTMM; IPUHUUI JEHCTBHUS
U3MEPUTENbHBIX NPUOOPOB M METOJABl MOJCIHUPOBAHMUS THAPABIMYECKUX U
TUAPOJIOTHYECKUX IIPOLIECCOB;

- COBPEMEHHBIE aBTOMATU3UPOBAHHBIE METOJBI TMAPABIMYECKUX PACUETOB
WHKEHEPHBIX COOPYKEHUH, B3aUMOJEHCTBYIOIINX C IIOTOKAMU KUIKOCTEH.

YMeTh:



IPUMEHSITh METOJIbl TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO HCCIIEI0BAHUS
TUAPABINYECKUX U TUAPOJIOTUUECKUX MPOLIECCOB U SIBJICHUI;

- MOJIb30BAThCS U3MEPUTEIbHBIMU MPUOOpPAMU; MPOBOJIUTH SKCIEPUMEHTHI
0 33J]aHHOM METOAMKE U aHATU3UPOBATh UX PE3YJIbTATHI;

- IPUMEHSITH 3aKOHBI TUAPABIUKHU U TUAPOJIOTHU TSI PEIICHUS MPAKTUUYECKUX
3alad B 00JIaCTH pacyeTra WHKEHEPHBIX COOPYKEHUH, B3aMMOJECHCTBYIOIIUX C
MOTOKaMU JKHUJIKOCTEH, B T. 4. C MCIOJb30BAaHUEM COBPEMEHHBIX MPOTPAMMHBIX
CPEICTB.

Baanern:

- METOJaMU TUJIPABIMYECKUX U THAPOJOTHYECKUX U3MEPEHUHN U criocobamu
OLIEHKH MX PE3YJIbTATOB;

- COBPEMEHHBIMH aBTOMATHU3UPOBAHHBIMU METOJAMHU T'HMAPABIMYECKUX
pacue€TOB HMHXXECHEPHBIX COOPYXKEHHM, B3aUMOJCUCTBYIOIIMX C IIOTOKAMU
KUIKOCTEH, JUIsi OOOCHOBAaHWSA NPHUHITHS pPEHICHHH B TpodeccHoHaTbHOM
JESATETbHOCTH.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh JUCITUTIINHBI (MOTYJIs).

OO6mast TpynOeMKOCTh AUCIHUIUIMHBI (MOIyJs) coctaBisier 4 3.e. (144
aKaJieMUYeCKUX Jaca(oB).

3.2. O6bem mucummuiiHbl (Monmynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyvaromuxcsi €  MeJarorM4eckuMu  pabOTHUKaMU ¢ (WIM)  JIMIAMH,
MPUBJICKAEMBIMU K peaTn3aluy 00pa3oBaTeIbHON MTPOTrpaMMbl Ha HHBIX yCIIOBHUSX,
IPY IPOBEJICHUY yUESOHBIX 3aHITHI:

KonmgecTBo gyacos

Tum yaeOHbIX 3aHATHN
Bcero | Cemectp Ned

KonrakTHas paboTa rmpu npoBeieHHH Y4eOHbIX 3aHATHH (BCEro): 80 80
B toMm uucane:

3aHATHS JIEKIIMOHHOTO THIIA 32 32
3aHATUSA CEMUHAPCKOro TUIA 48 48

3.3. O0pem aucummIuHbl (MOAYNs) B (OpME CaMOCTOATEIBHOW pabOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboThl OO0ydYaroUUXCcs ¢
MeIarorndecKuMI pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMBIMH K peaTn3aiu
0o0pa3oBaTeNpbHOW MpOrpaMMbl HA HMHBIX YCIOBHUSX, IpU MPOBEACHUU
IPOMEXYTOUHOM aTTecTalli COCTaBIIAET 64 akaJeMUUeCKUX Jaca (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.

TeMaTuKa JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAHUC

Pasznen 1. 'mapasnuxka. 1.1. Beenenne. OCHOBBI THIPOCTATHKHY.

[IpeameT ruapaBiINKy U THAPOJIOTHH, MX 3HAUYEHHE B K. A. CTpouTesbeTBe. OCHOBHBIC (DH3. CBOICTBA
XKHUIKOoCTeH. Monenb HeBA3KO KUAKOCTH. CHITBI, JEHCTBYIONINE B KHUIKOCTH.

l'uapocratudeckoe gaBieHne U ero cBoiicTBa. AuddepeHnnanbHbie ypaBHEHNS paBHOBECHS JKAIKOCTH.
OCHOBHOE ypaBHEHHE THAPOCTATHKH, €70 TEOMETPUICCKUH 1 DHEPTEeTHUSCKUI cMBIC. 3akoH [lackas.
AOCONIOTHOE, U30BITOYHOE U BAKyyMMETpHUecKoe JaaBicHue. Cuiia TaBICHUS KUIKOCTH Ha TIOCKHE
MOBEPXHOCTH.

1.2. OCHOBBI THIPOIMHAMUKH.

OcHoBHBIE OHATHS. Busl nBrmxeHus xxuakocreil. [ mapasinyeckoe ypaBHEHHE HEPa3phIBHOCTU
JIBIDKCHHUS KUAKOCTH. JnddepeHianbabie ypaBHEHUS JBIKCHUS HEBSI3KON JKUIKOCTH. Y paBHEHHE
BepHynnu 1715 CTpYWKHM U MOTOKA HEBA3KOM U BS3KOH JKUIKOCTEH, €ro TeOMETPUUYECKUN U SHEPreTUUECKUI
CMBICIL.

1.3. M'mapaBanyeckue CONpOTUBICHUS.

Pexxumel JBUXKCHUA. BI/I,Z[LI TUAPABINYCCKUX COHpOTHBJ’IeHHﬁ. FI/I,Z[paBJ'II/I'-IeCKI/Ie 9JICMCHTBI IIOTOKA.
3aBHUCHMOCTh NOTEpb HAmopa oT cpeaHeﬁ CKOPOCTHU IOTOKaA. Pacnpez[eneHI/Ie CKOpOCTeﬁ 1 MOTCPHU 1o
JJIMHC TIPpU JITaMUHAapHOM U Typ6yJ'IeHTHOM PEKUMax NBUKCHUA. MectHbIe MOTEpU Haropa.

1.4. JIBmxeHue XKUAKOCTU B HAIOPHBIX TpyOonpoBoaax. McreueHne UAKOCTH yepes

OTBEPCTHUS U HAaCaJIKH.

Bunsr TpybonpoBomoB. OcHOBHEIE pacdeTHBIE GopMyItbl. OCOOCHHOCTH pacdeTa CJIOKHBIX
TpyOompoBoOB. ' mapaBnmnyeckuii yaap B TpyOOIpoBOIax.

Hcreuenne )XuAKOCTH MPH TIOCTOSTHHOM M TIEPEMEHHOM Harope. VcTeuenne ®HUIKOCTH Yepe3 HacaaKH.
Pacuer BpeMeHHN HaIlOIHEHHUS M OTIOPOKHEHHS pe3epByapa.

1.5. PaBHOMEpHOE U YCTaHOBUBIIIEECS HEPABHOMEPHOE JBMKEHHUE KUAKOCTU B

OTKPBITHIX pyCJiax.

Kananel. OcHOBHBIE pacueTHbIe popMyiibl. ['HapaBIyeckue 3JeMeHThl cedeHus KaHana. OCHOBHBIE
3a7la4y 10 pacyeTy KaHaioB. JlomyckaeMble CKOPOCTH. | MpaBINYecKy HauBBITOJHEHINIEE CCUCHNE KaHaIa.
HenpusmaTtnyeckue n npusMatudeckne pycia. nddepennuanbHoe ypaBHEHHE HEPAaBHOMEPHOTO
IBIOKEHUS. Y IeTTbHas SHEPT U TIOTOKA B 3aaHHOM cedeHun. Kpurtnueckas rimyonnaa. Kputnaeckuii yKiioH.
®Dopmbl cCBOOOAHOI MOBEPXHOCTH B MIPU3MATHICCKUX pyciax. YpaBHeHue baxmeresa. [Toctpoenue
KPHBBIX cBOOOHOM MOBepXHOCTH. | MapaBIndecKuii MPbDKOK. Y paBHEHHE MTPBIKKA ITPH IPSIMOYT OJILHOM
¢dopme ceueHus pycia. [lorepu sHepruu B IpbDKKe.

1.6. Bonocnussl. [IBuKeHHE IPYHTOBBIX BOJ.

Knaccudukarus. BogociuBel ¢ OCTPBIM IOPOrOM, € IIHPOKUAM ITOPOTOM, IPAKTHYECKOTO PODHIIS:
MPUMEHEHHE, OCHOBHBIE pacyeTHbIe (YOPMYJIbI U YCIOBUS MOATOMICHUS. DOPMbI U KPUTEPHH CONPSHKEHHSI.
lamenne saeprun motoka. OCHOBHBIE 3aKOHBI prTbTpanuu. OUIbTpAKS B 36MIISTHBIX TUIOTHHAX.




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Paznen 2. 'maponorus.2.1. O6mas THAPOJIOTHS CYIIH.
OcHoBHBIe IOHATHS. KpyroBopoT Bosl B ipupoae. Boausie pecypcebl. Bonusrit 6ananc. Peunas cucrema.
[MuTanne n BoxHBINA pexuM pek. [maporpad. Jlemoseie sBIeHNS Ha peKax.

2.2. OCHOBBI pEYHOI THIPOMETPHUHU.

W3mepenue ypoBHeil u riryOouH Bobl. M3mepenue ckopocteil TeueHus Bosl. OnpeaesieHie pacxoioB
BOJIbI PEYHLIX ITOTOKOB IO MECTHBIM CKOPOCTIAM U FJ'Iy6I/IHaM. HOCTpOCHI/Ie 1 OKCTPpAIoAIra KpUBBIX
pPacxol10B BOABI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

o/

HaumenoBanue abopatopHbix paboT / KpaTKoe colepKaHue

OmnpeneneHne rTuApPOCTaTHICCKUX JaBICHHUH.
OBJ'Ia,I[CHI/Ie MCTOZ[I/IKOP’I U TEXHUKOU OIPCACIICHUA I/I36LITO‘IHOFO 1 BAKYYMMETPHUYICCKOI'O JaBJICHUS C
MMOMOIIBIO JKUAKOCTHBIX U MTPYKUHHBIX HpI/I60p0B.

Onpe,ueneHI/Ie YACIbHBIX 3Hepr1/1171 KUIKOCTHU M aHAJIU3 UX U3MCHCHUS B ITIOTOKE C
MNEPCMCHHBIM KMBBIM CCUCHUCM

OBnaieHre METOANKON OnpeieTIeHNs YASIbHBIX SHEPT Ui TI0 ONBITHBIM JIaHHBIM M N3yYEHHE B3aUMOCBSI3H,
KOTOpast CYIIECTBYET MEXK/Ty € IILe I U € KUH B IOTOKE C IEPEMEHHBIM KHBBIM CEICHUCM.

OnpeﬂeneHI/Ie PECKUMOB JABUKXCHUA )KUAKOCTHU.
OBJ'IaI[CHI/Ie OKCIICPUMCHTAJIbHBIM U daHAJIMTUYICCKUM crocobamu OIMPCACIICHUA PECIKMMA NBUKCHUSL
JKHJIKOCTHU U Ha6J'IIOHCHI/IC 3a HpeO6paBOBaHI/I€M JIJAaMUHApHOI'O MOTOKAa B Typ6yHCHTHLIﬁ.

HccnenoBanue 3aBUCUMOCTH KO3 UIIMEHTa TOTeph 3HEPTUH OT napameTpa PeitHonbaca

IIpH YCTaHOBUBIIEMCS PaBHOMEPHOM HAIlOPHOM ABMIKECHHUHU KUIKOCTH.
DKclepuMeHTaIbHOE HeciIeoBaHue 3aBucuMocT ?=7(Re). O3HaKoMIICHHE C METOJUKON TIOTy4eHuS,
00paboTKH 1 060OIIEHNS ONBITHHIX TaHHBIX, TOIY9IeHHE COOTBETCTBYIOIINX HABBIKOB.

HCCJ’IGJIOB&HI/IG BJIMAHUA ITapaMeTpa PeﬁHOHbﬂca Ha JOMOJHUTCIIBHBIC ITOTEPHU SHECPIrUun

IIpu HEPABHOMCPHOM HAITIOPHOM TCUCHUH KHUIKOCTH.
O3HaKOMIICHHE C MGTOHI/IKOﬁ HU3MEPCHUS MECTHBIX MOTEPh HAIlOpa, UCCICAOBAHUC BJIUAHUA Re Ha ?, a
TAKXKE XapaKTepa 3aBUCUMOCTHU h_M oT Q

PacuerHoe 3aganue Nel. «['uapaBnudeckuii pacueT HalOPHBIX TPYOOIIPOBOIOBY:

Pacuet Bog03ab60pHO# 1 BcachIBatoei TUHUN

OnpeneneHre AMaMETPOB BOI03a00PHOM M BCACHIBAIOIIECH JTHHHI; OTMETOK CBOOOTHOM MTOBEPXHOCTH BOJIBI
B COOpHOM KoJIO/IIe, HanOoIiee BO3BHINIEHHOH TOUKE CH(OHA U OCH Hacoca.

Pacuet BomoBOoga
OHpeILeJ’ICHI/IC AaMeTpa BOAOBO/JA; HAIIOPA, pa3BMBACMOI'0 HACOCOM; MOIIIHOCTHU Ha BaJly HAcOCa.

Pacuer pazBoasieii cetn

Onpe)leneHI/le pacxog0B Ha y4aCcTKax CE€THU, MAaruCTpaJbHOI'O HAIIPpaBJICHUA, TUAMETPOB U IOTCPh HAIlOpa
Ha BCEX YyUaCTKax MaruCTpajibHOT'O HAIlpaBJICHUS, IbE3OMETPUICCKUX U CB060}1HbIX HaImopoB BO BCEX
TOYKaX BOAOIMOTPEOJICHUST HA MaruCTPaJU, pacuyeT OTBETBJICHUH OT MaruCTpalIy.

[TocTpoenue rpadukoB.
[TocTpoeHre HAIOPHO U MTbE30METPUUECKON JIMHUH [T BO1032a00pHOMN JINHNIH;
MOCTPOEHHE TTh€30METPUYUECKOI JTMHUH Ha MPOJI0IBHOM NPpOo(uIIe pa3BOAAIICH CETH.

10

OHpeI[CJ'ICHI/IC KOSq)(l)HLII/ICHTa MepoxXoBaATOCTH CTCHOK OETOHHOTO KaHalla
OmnpeneneHue K03 duiineHTa mepoxoBaTOCTH sl OTKPHITOrO KaHaja U3 OETOHA IPHU Pa3IHYHbIX
pacxoiax BOJIbI (pa3IHuHBIX pa3Mepax )KHUBBIX CCUCHHIA) M COMTOCTABJICHUE ¢ TAOJIMYHBIM 3HAUCHHEM.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

11

N3ydeHue BoOCINBA C MIUPOKUM ITOPOTOM.
PaccMoTpeHue xapakTepa NpOTEKaH!sI BOAHOTO IIOTOKA HaJl TIOPOTOM BOJIOCIIHBA, OTIPEIEIICHNE
Ko3(hummeHTa pacxoaa BOZOCINBA C IIMPOKUM OPOTOM M CPABHEHHE €T0 ¢ TAOIHMIHBIM.

12

I/I3y‘-ICHI/IC TUAPABINYCCKOI'O IPBIKKA U COIPSKCHUA ITIOTOKOB B HUXKHEM 6be(be.
MopenupoBaHre OTOTHAHHOTO U 3aTOIICHHOTO THIPABINYECKOTr0 MPBDKKA, IPOBEPKA MyTeM
SKCIIEPUMEHTA MPUMEHSIEMBIX IPH PacueTax TEOPETUIECKUX (POPMYJ U YCIOBUH, OMPEACIISIONINX THIT
comnpspKkeHus ObedoB.

13

PacueTtnoe 3amanne Ne2. «PacueT HEpaBHOMEPHOIO IBUKEHHUS )KUAKOCTHA B OTKPBITHIX
pyciax»:

Omnpenenenne HOpMaIbHON TITyOWHBI.

OnpeneneHne HOPMaJIbHON TITyOUHBI rpad0-aHATUTHIECKUM CIIOCOOOM, TPOBEPKA MPABUIEHOCTH
peleHus.

14

OmnpeneneHre KPUTHIESCKON TITyOHUHBI.
OnpeneneHre KPUTUICCKOHN MIyOHHBI U1 pyciia TparelenIaIbHOW (JOPMBI C TOMOIIBI0 OCHOBHOI'O
YpaBHEHUS KPUTHICCKOTO COCTOSTHUA ITIOTOKA.

15

Pacuet kpuBoii cBOOOIHOI MOBEPXHOCTH MTOTOKA.

Onpez[eneHHe BuUaa KpPIBOﬁ CBO6OI[HOI>1 MOBEPXHOCTU U 30HBI €€ pasMCIICHUA, YCTAHOBJIICHUC COCTOAHU
IMOTOKA, pacdCT TUAPABINICCKOIO IMOKAa3aTeJId pyciia s cpez[Hef/'I FHy6I/IHBI MOTOKA HA YYaCTKC KaHalia C
HEPABHOMCPHLIM JIBUIKCHHUCM.

16

[TocTpoeHne KprBOi CBOOOJHOM MMOBEPXHOCTH MOTOKA.
ITocTpoeHue KprBOi CBOOOIHOM MOBEPXHOCTH HA OCHOBAHHUS pelIeHUs ypaBHeHus b.A. baxmetera,
onpe/eneHre TIyOrHbl B HAYaJIbHOM CEUEeHUH YYacTKa KaHala ¢ HEPaBHOMEPHBIM JIBIDKEHUEM JKUIKOCTH.

HpaKTI/IquKI/IC 3aHATHUA

/1

TemaTtuka MMPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Pacuer Bo/103a00pHO# TMHUH

- ONpezeTIeHNE TUaMeTpa CaMOTEYHOM JINHUH;

- olpeJieNieHNe OTMETKU CBOOOIHOM IOBEPXHOCTH BOABI B COOPHOM KOJIOJLIE;

- IOCTPOEHHE HATIOPHOW M ME30METPUUECKON JIMHUI Ha MTPOIOJIBLHOM Npoduiie CaMOTeYHOH JTMHUH

Pacuet BcacheIBaromnieil IMHUN U BOJOBOIA
- OMIPCACIICHUEC NNaMETpa BC&CBIBaIOIIIGﬁ JIMHUU,

- OMPCACIICHUEC OTMETKHN OCH HACcoCa,

- OMIPCACIICHNUEC NNaMETpa BOAOBOJAA,

- OMPCACIICHUEC HAIlOpa, pa3BUBACMOI'0 HACOCOM;

- OMpCACIICHUEC MOIIIHOCTH Ha BaJly Hacoca

Pacuer pazBopsieii cetn

- OIIPEACICHNUE PACXOA0B Ha OTACIBHBIX Yy4aCcTKax pa3BOIlHH.IeI\/'I CCTH,

- OIIPEACICHNE MaruCTpaJIbHOIO HalIPaBJICHUA,

- OIIpEJIENICHUE TUAMETPOB Y4aCTKOB MaruCTPaJIbHOIO HAIIPABJICHUS;

- OIIPCACIICHUE NMOTEPhb HAITOPA HAa YUaCTKaX MAaruCTpajbHOI'0 HAlIPaBJICHU

Pacuer MNbE3OMECTPHUICCKUX OTMETOK U CBO60)IHBIX HaIlopoB

- OMpeJielieHne Mbe30METPUUYECKUX HAIIOPOB BO BCEX y3JIaX MaruCTPajJbHOTO HAIIPABJICHHUS;

- oIpeJieJIeHue CBOOOIHBIX HAIOPOB BO BCEX TOYKAX BOAONOTPEOJICHHSI HA MarCTPaIId

- IOCTPOEHHE MMbE30METPHUECKO JIMHUK Ha POJIOJBHOM MPOGHIIe MArUCTPAIBHOTO HAPABIICHHS

PacdeT oTBETBIIEHHI OT MarucTpamm

- OIIPEACICHUE OTBETBJICHUH OT MarvucCTpaJbHOIO HAIIPABJICHUA,
- OIIpelielIeHHE JUaMETPOB OTBETBIICHUI];

- OIIPCACIICHUE MOTEPb HAIlOPa HAa y4aCcTKax OTBCTBHCHHﬁ;




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/1
- OHpeI[eJICHI/Ie HBe3OMeTquCCKHX HaHOpOB B KOHIIC OTBCTBHCHHﬁ;
- oIpe/ieNICHHe CBOOOIHBIX HAMOPOB B BOIOPA300PHBIX TOUKAX OTBETBICHHIA;
- IIOCTPOCHUC HBCSOMGTPH‘ICCKOI\/’I JIMHWW Ha OPOAOJJIbHOM HpO(bI/IJ'Ie MarucCTpajibHOTO HAIIPAaBJIICHUS
6 |OmpeneneHuie rIyOHHBI BOJIBI B KaHAlIe IPU PABHOMEPHOM JBUKCHUU

- olpeJieJieHHe HOPMAJIbHOM TTyGHHBI JJIS pyclia TpanenenIaibHoi GOpMbI ceueHH s
rpad)0aHATUTHYECKUM CIIOCOOOM;

- MOCTpoeHHe rpa)Ka 3aBUCUMOCTH TJIyOHHBI OT PACXOIHON XapaKTEPUCTUKHU TOTOKA
- IPOBEpKA MPABUIILHOCTH PEIICHUSI

OmnpeneneHne KpUTUUECKOU TITyOUHBI

- OTIpe/ieTICHEe KPUTHIECKOM TITyOMHBI UTSI pyclia TpanenenaaabHOH GOPMBI ¢ TOMOIIBI0 OCHOBHOTO
YpaBHEHHSA KPUTUICCKOI'0 COCTOSAHUA ITOTOKA Fpaq)OﬂHaHHTI/I‘IeCKHM CHOCO6OM;

- pacueT ruApaBJIMYCCKOro moka3aTejsa pycjia Jjd cpe;[Hei/'I I‘J'IY6I/IHI)I MOTOKAa Ha y4aCTKE KaHaJia C
HEPABHOMEPHLIM JIBUKCHHUECM

Pacuer kpuBoii cBOOOIHO MOBEPXHOCTH OTOKA

- oTpe/ieTICHUE BHIa KPUBOK CBOOOIHOW TIOBEPXHOCTH U 30HBI €€ pa3MEIICHHUs, YCTAHOBICHHE COCTOSHUS
MOTOKQ;

- pacueT KpHUBOH CBOOOIHOI MOBEPXHOCTH Ha yUACTKE KaHAIa C HEPABHOMEPHBIM JIBIKCHUEM;

- TOCTPOEHHE KPUBOI CBOOOIHOM MTOBEPXHOCTH;

- OIIpCACIICHUC FJ'Iy6I/IHLI B HA4YaJIbHOM CCYCHUM y4YaCTKa C HCPABHOMCECPHBIM ABUKCHUEM KUAKOCTH

4.3. CamocrosTenbHas paboTa 00yJaronmxcs.

n/m

Bun camocrositensHOM paboTh

Pabora ¢ IeKIIMOHHBIM MaTepPUAIOM

Pabora c nmuteparypoit

[ToaroroBka Kk J1abOpaTOPHBIM paboTaM

Al W N

Beimonnenue pacuetHoro 3aganus Nel «['mapaBinueckuil pacyeT HaOPHBIX
TpyOOIPOBOIOBY.

ol

Brimonnenne pacuetnoro 3ananus Ne2 «Pacuer HepaBHOMEPHOI'O IBUXKEHHUS )KUJKOCTU B
OTKPBITBIX pyciaxy.

IToaroToBka K 3K3aMeHy

Brimonnenue pacuetHo-rpaduueckoi padoThI.

HO)IFOTOBKa K HpOMe)I(YTOHHOﬁ aTTeCTalnu.

©O©| O N o

[ToaroroBka K TeKyLieMy KOHTPOJIIO.

4.4. ITpumepHbIi IEpeUeHb TEM pacuyeTHO-Tpapuueckux padboT
Pacyé€r rumpocTaTHu4ecKOro AaBiIEHUS! HA IUIOCKYIO BEPTUKAJIBbHYK CTEHKY

pe3epByapa: MOCTPOCHUE SIIOPHI JAaBJICHUS, ONpPEJCICHUE PaBHOJCUCTBYIOIIEH

CHUJIBbI ¥ TOYKH €€ IIPUIIOKCHHA.



AHanu3 peXUMOB NBIDKEHHUS KHUAKOCTH B TPYyOOIPOBOJE: pacdyéT yucia
PeliHonbiaca, omnpeneleHHe KPUTHYECKOM CKOPOCTH, MOCTPOECHHUE TpaduKoB
3aBUCUMOCTH MOTEPh HAlOpa OT pacxo/a.

I'unpaBnuyeckuii pacu€T NpOCTOr0 HAIIOPHOTO TPYOOIIPOBOIA: ONPEEICHHUE
JuaMeTpa TpyObl, OTEph HAMoOpa MO JJUHE U HAa MECTHBIX CONPOTHUBJICHUSX,
MOCTPOCHHUE MEE30METPUUECKOMN JTMHUMU.

Pacuér wucTedueHuss JKUJIKOCTH Yepe3 Majble OTBEPCTUS U HACAAKU:
OIpEJIEICHHE PACX0Aa, CKOPOCTHU, KO3(pPUIIMEeHTa pacxo/1a; CPaBHEHHE PA3ITHMYHbIX
TUIIOB HACaJOK.

[TocTpoenne kpuBO¥ CBOOOTHON MOBEPXHOCTH MOTOKA B OTKPHITOM pYyCIeE:
pacuéT yKIIOHa, KPUTUUECKOU TIIyOMHBI, TapaMEeTPOB TUAPABINYECKOTO MPBDKKA.

['upponoruueckuil pacyér cToKa peKu MPU HAJTUYMK JTAHHBIX HAOIIOJACHUI:
NOCTPOEHUE KPHUBOW OOECHEYEHHOCTH, OIpEAEIEHUe pacu€THhIX pPacxo/0B
3aIaHHOW BEPOSITHOCTH IIPEBBIICHUS.

Pacuér BomociamBa mNpakTUYECKOTO Npoduiis: ompeneiaeHue MpOIyCKHON
CHOCOOHOCTH, MOCTpOEHUE rpadrka 3aBUCHUMOCTH pacxojia OT Hamopa, aHaJu3
BIIMSTHUSL 3aTOILJICHMSL.

MopaenupoBanue (QUIbTpAllMKM BOALI 4Yepe3 3EeMIISIHYIO IUJIOTHHY: pPacuér
JENPECCUOHHON KPUBOM, TpaJiIM€HTa HAaopa, (GUIbTPAIMOHHOIO PAacX0/1a; OLlEHKa
YCTOWYHUBOCTU OTKOCOB.

AHaJlU3 HEYCTAHOBUBIIETOCS JBUKEHHUS BOJbI B KaHajlE: Pacu€T BOJHBI
MOMYCKOB, MOCTPOEHUE TI'paUKOB M3MEHEHHS] YPOBHS U CKOPOCTH IO JUIMHE
KaHasa.

[IpoekTupoBaHue CUCTEMBI BOAOOTBOAA HA yYACTKE: paCYET HOBEPXHOCTHOTO
CTOKa, MOA00p IUAMETPOB TPYyO M JOTKOB, MOCTPOEHUE MPOJOJIBHOIO MPOQUIIs
CETH.



5. llepeueHp wu3naHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU

OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).
Ne
/o
1 | Tugpasauka, Tuaposiorus, ruapometpust | https://znanium.ru/catalog/document?id=437840
BOA0TOKOB IlapaxneBud Binagumup
TumodeeBnu Yuebnoe nmocodue
NH®PA-M , 2023

2 ['unpaBivka v THAPOIIOTHS https://znanium.ru/catalog/document?id=328760

bubnuorpaduueckoe onucanue MecTo goctymna

TPAHCIIOPTHBIX COOPYKEHUN XO0I3UHCKAS
Amnna ['ennagueBna, 3ommep TtabsHa
BanentuHoBHa YueOHOE mocoOue
XomsuHckas AuHa ['eHHanueBHa, 3oMMmep

Trabsna Banentunosna , 2017

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIC MOTYT HCIOJb30BaThCSA IPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

1. http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAsT cucTtemMa HaydHo-
TexHuueckoit ondmuoreku MUUT.

2. http://rzd.ru/ - caiitt OAO «PX]1».

3. http://elibrary.ru/ - Hay4HO-31€KTpOHHAs OMOIHOTEKA.

4. ITouckosbie cucteMbl: Y andex, Mail.

7. llepeueHb  JNHUIICH3UOHHOTO W  CBOOOJHO  PacCIpPOCTPaHSIEMOTO
IpPOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO JIJIsl OCBOCHUS TUCUIUTIITUHBI (MOIYJIs).

Cnenmanu3upoBanHas mporpamma Mathcad.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOW O0a3bl, HEOOXOJUMOM IS
OCYIIIECTBJICHUS 00pa30BaTEIHLHOrO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).

Jnst  mpoBeneHUsT JIEKIMOHHBIX 3aHSATUH He TpeOyercs ayauTopus,
OCHAILIEHHAs TeXHUYECKUMU cpeacTBamu. st mpoBenenus 1abopaTopHbIX padoT
TpeOyeTcss CHeluaIn3upoBaHHas ayAUTOPHUs, OCHAIICHHAs TUIPABIMYECKUM
obopynoBanueM: I'mapaBiaudeckas tadbopatopus um. @.E. MakcumeHKo.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUU:

DK3aMeH B 4 ceMecTpe.



10. OueHouHble MaTEpHUAIIBI.

OHGHO‘{HLIG MaTCpualibl, IPUMCHACMBIC IIPpU IMPOBCACHUU HpOMe}I(YTOqHOﬁ

aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).



ABTOpBI:

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

CorJiacoBaHo:

3aBenyrommii kadeapont I[MITX

IIpencenarens yaeOHO-METOIMUCCKOM
KOMHUCCHUH

T.A. Jlynuna

E.C. Ammus

M.®. I'ycbkoBa



