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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{enbro OCBOEHMSI JUCLMILIMHBL SBISIOTCS U3yUYEHUE 3aKOHOB PABHOBECHUS U
JABUKCHUS KUIAKOCTH, (HOPM JBHKEHHS KUIKOCTH U UX (PU3UYECKON CYIIHOCTH,
MPUWIOKEHUE 3aKOHOB PABHOBECHS M JBWKEHUS JKHJIKOCTEH i pacyeToB
pa3MepOB MH)KEHEPHBIX COOPYKEHUU >KEJIE3HBIX JI0POr, B3aUMOJCUCTBYIOIIMX C
BOJIHBIMH ITIOTOKaMH.

3amayaMi OCBOEHMsI y4€OHOM IUCHUIUIMHBI sABIsAE€TCS (HOPMUPOBAHHUE Yy
00y4arouuxcst TEOPETUYECKUX 3HAHUN U MTPAKTUUYECKUX HABBIKOB, OIPEEIISIEMbIX
00J1aCcThIO MPOPECCUOHATBHOM AESITEIPHOCTH CIENUAINCTOB U HEOOXOAUMBIX IS
oOecrieyeHnsT M3bICKaHWW, MPOEKTHUPOBAHUSA, CTPOUTENIBCTBA U SKCIUTyaTallUd
MHXEHEPHBIX COOPYKEHHM Ha KEJNEe3HbIX J0porax, B3aMMOACHCTBYIOIIMX C
MOTOKaMHU  XKUAKOCTEH, MyTeM (QOPMUPOBAHUS CIEAYIOIMIUX KOMIIETCHIIMIA:
CIIOCOOHOCTH pelIaTh HHKEHEPHBIE 3a/1a4M B IPOPECCUOHANBHOMN 1E€ATEIBHOCTH C
UCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAayK, MaT€MaTHUYECKOrO0 aHalIu3a U
MOJICIMPOBaHMs; CHOCOOHOCTH OPraHU30BbIBaTh M BBINOJIHATH HWHXKEHEPHBIE
U3BICKAHMS, BKJIOYas TIEOJE3UYECKUE, THIPOMETPUYECKHE W HHKEHEPHO-
reoJIOTHYeCKre padoThI

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
mporpamMmbl (KOMITETEHIINI) B PE3yJIbTaTe 00yUEHUS 10 AUCIUIUIMHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXKEHEPHbIE 3aJaud B MpodeccuoHaabHOM
NEATEIbHOCTH C UCTIOIb30BAaHUEM METO/I0B ECTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHaju3a U MOJICJINPOBAHMS;

IK-4 - cnocoOeH OpraHu30BBIBATh M BBIMOIHATH MHXCHEPHBIE HU3bICKAHUA,
BKJIIOYAsl TE0AE3UYECKHEe, THUAPOMETPUUECKUE U HHKEHEPHO-T€OJIOTHYECKUE
padoTHI.

OOGy4eHwue 1o qUCUUILUIMHE (MOIYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yJibraramMm
oOydaromuiics: Oyaer:

3HaTh:

- OCHOBHBIE 3aKOHBI THUJPABIMKH M THUIPOJOTUM; MNPUHIUN JEUCTBUS
M3MEPUTEIBHBIX TPUOOPOB M METOABl MOJICIUPOBAHUS THIPABINYECKUX U
TUAPOJIOTHYECKUX MTPOIIECCOB;

- COBpPEMEHHBIE aBTOMATU3HPOBAHHBIE METOMAbI THIPABIUYECKUX PACUETOB
WH)XEHEPHBIX COOPYKEHHUH, B3aUMOJCHCTBYIOIIMX C MOTOKAMU KUIKOCTEH.

YMmeTh:



IIPUMEHSTH METOJIbI TEOPETUUECKOTIO U HKCIIEPUMEHTAILHOIO UCCIIEN0BaHUS
TMAPABINYECKAX U THIPOJOTUYECKHUX IIPOLIECCOB U SIBJICHUI;

- II0JI30BAThCS W3MEPUTEIBHBIMU MPUOOPAMH; MPOBOJUTH SKCIIEPUMEHTHI
0 33JJaHHOW METOAMKE U aHAIU3UPOBATh UX PE3YJIbTATHI;

- IPUMEHATH 3aKOHBI TUAPABIVKA U TUAPOIOTHUH IS PELICHUS MPAKTHYECKUX
3a7a4 B 00JacTH pacyeTa HHKEHEPHBIX COOPYKEHHH, B3aUMOJEHUCTBYIOIIHUX C
IIOTOKAMM JKMJIKOCTEH, B T. Y. C MCIOJIb30BAHUEM COBPEMEHHBIX MPOrPAMMHBIX
CPEICTB.

Baanern:

- METOJaMH TUJPABINYECKUX U THIPOJIOTUYECKUX U3MEPEHUN U crioco0aMu
OLICHKU UX PEe3yJIbTaTOB;

- COBPEMEHHBIMH AaBTOMATHU3UPOBAHHBIMHA METOJAMH T'HAPABIMYECKUAX
pacyeTOB HMHKEHEPHBIX COOPYKEHMU, B3aWMOJCHUCTBYIOIIUX C IOTOKAMH
KUAKOCTEH, i1 OOOCHOBAaHUS MNPUHATHS pEIIeHHH B NpodhecCHOHATbHOU
NEATEIIBHOCTH.

3. O6beM TUCITUTIIUHBI (MOIYJIs).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOIyJisA) coctaBisier 4 3.e. (144
aKaJeMHYECKUX vaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOydarommxcss € MEJAarorM4yecKuMH  pabOTHHUKaMU W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ned

KonrakTHas paboTa Ipu NpoBeIeHHH YUeOHBIX 3aHITHI (BCero): 80 80
B ToMm uncne:

3aHATHSA JIEKITMOHHOTO THITA 32 32
3aHATUS CEMUHAPCKOTO THIA 48 48

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
MeIarOTHYCCKUMH paOOTHUKAMU U (MIIH) JIMIIAMH, IIPUBJICKACMBIMH K PeaTU3aIuu
oOpa3oBaTrenpHON TpOrpaMMbl Ha HWHBIX YCIOBUSX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTECTAIIMU COCTaBIsieT 64 akageMuueckux vaca (OB).




3.4. Ilpu 0Oy4eHnu no MHANBUAYAIBHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE IIPH

YCKOPEHHOM O00Yy4YeHHH, 00BEeM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH

MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B opme

KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )

JIMaMu, IPpHUBJICKACMBbIMU K pCaJIn3alilun O6p330B3TCJ'IBHOI>i IporpaMmbl Ha UHBIX

YCIIOBUAX, IIPU IPOBCACHUN HpOMe)KYTOqHOfI aTTeCranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIHOHHOTO THUIIA.

/o

TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Paznen 1. 'mapasnuka. 1.1. Beenenue. OCHOBBI THIPOCTATHKH.

[IpemMeT ruapaBINKN U THAPOIIOTHH, UX 3HAUYCHHUE B K. . CTpoUTENbCTBE. OCHOBHBIC (DU3. CBOUCTBA
KuAKocTed. Moaenb HeBA3KOM KuakocTH. CHilbl, AEUCTBYIOLIUE B )KUIKOCTH.

T'uopocratudeckoe gaBneHne U ero cBoricTBa. Auddepennuansasie ypaBHEHUS paBHOBECHS KUIKOCTH.
OCHOBHOE ypaBHEHHE THAPOCTATUKH, €r0 TCOMETPHUCCKHUI K SJHEPreTHUCCKUA CMBICI. 3akoH [lackas.
AOcomoTHOe, U30BITOYHOE U BaKyyMMeTpHueckoe napieHue. Cuiia JaBlIeHUs KUIKOCTH Ha MIOCKHE
MTOBEPXHOCTH.

1.2. OcHOBBI TUAPOINHAMUKH.

OcHOBHBIE OHATHSL. BUb! 1BIKeHUS )kuaKocTel. [ napaBindeckoe ypaBHEHHE HEPa3pPbIBHOCTH
JBIDKEHUS KUIKOCTH. Jnddepennmansable ypaBHEHUs JBIKSHUS HEBSI3KOW JKUIKOCTH. Y paBHEHHE
Bepuynnu 1151 cTpyHKHM U MOTOKA HEBA3KOM U BSI3KOH JKUJKOCTEH, €ro TeOMETPUUYECKUI U SHEPreTHUECKUIMA
CMBICII.

1.3. I'mppaBanyeckue CONPOTUBIICHUS.

Pexxumbl nBrxkeHus. Buapl ruipaBandecKux CONpoTUBICHUN. [ uipaBnnyeckue 3JeMEHThI OTOKA.
3aBUCUMOCTh TIOTEPH HANIOpA OT CPEAHEH CKOPOCTH MOTOKA. PacmpeneneHre CKOpocTeil 1 moTepy 1o
JUTMHE TIPY JAMUHAPHOM U TypOYJICHTHOM peKuMax JBUKEeHHs. MeCTHbIE TIOTEPH HaIopa.

1.4. JIBuxeHue )KUAKOCTH B HAIOPHBIX TpyOonpoBoaax. VcreueHue KuaKoCcTH Yepes

OTBCPCTHUA U HACAOKH.

Bugp! TpyborpoBogoB. OcHoBHEIE pacueTHbIe (hopMyibl. OCOOEHHOCTH pacueTa CIOKHBIX
TpyOompoBosoB. I'napasiandeckuii ynap B TpyoorpoBoaax.

HcTeuenne KUIKOCTU IPU IOCTOSIHHOM U IIEPEMEHHOM Hamnope. cTedeHue ®KUIKOCTH Yepe3 HaCaaKH.
Pacyer BpeMeHH HaIOJIHEHUS B OTIOPOKHEHHS pe3epByapa.

1.5. PaBHOMepHOC " YCTAaHOBUBIICCCA HEPABHOMCPHOC JABUIKCHUC ) KUIAKOCTU B

OTKPBITBIX pycCllax.

Kanansr. OcHOBHBIE pacueTHBIE GOpMYIIBL. | HapaBInYecKue >JIeMEeHTHI ceueHHsI kaHana. OCHOBHBIE
3aJjauu 10 pacueTy KaHaiuoB. JlomyckaeMmble CKOPOCTH. I napaBiIndecky HauBBITOJHEHIIIEE CEUEHUE KaHaa.
Henpusmartuyeckue n npusMatudeckue pycia. Jnddepennuaibaoe ypaBHeHHE HEPaBHOMEPHOTO
JIBIDKEHUS. Y IeJIbHAasl SHEPTHsl II0TOKA B 33/laHHOM ceueHnu. Kputudeckas riryonna. Kpurnueckuil yKitoH.
®opMbl cBOOOIHOI MOBEPXHOCTH B MPU3MAaTHUECKUX pyciiax. YpaBHeHnue baxmeresa. [locrpoenne
KPHBBIX CBOOOHOM MOBEPXHOCTH. [ MIpaBIndecKiii IPBDKOK. Y paBHEHHE NPBIKKA P MPSIMOYTOJIbHON
(opme ceuenust pycna. [lotepu sHEprun B MpbIKKE.

1.6. Bonocnusel. [IBM>KEHHE IPYHTOBBIX BOJ.
Kiaccudukanus. BogocauBel ¢ OCTPBIM MTOPOTOM, ¢ ITUPOKUAM TOPOTOM, MTPAKTHIECKOTO TPOGHUIIS:
MPUMEHEHNE, OCHOBHBIC PacUeTHBIE (POPMYIIBI M YCIOBUS TOATOIICHHS. DOPMBI M KPUTEPHUU COTIPSIKCHISL.

lamenue OHCPIrvuu NOTOKA. OCHOBHBIE 3aKOHBI (I)I/IJ'II)TpaHI/II/I. (DI/IJ'ILTpaIII/Iﬂ B 3CMJIIHBIX IINIOTHUHAX.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Paznen 2. 'maponorus.2.1. O06mias TUAPOIOTHS CYIIIH.
OcHosusle nousaTus. Kpyrosopor Bojs! B ipupojie. Boansie pecypcsl. Bonnslii 6ananc. Peunas cuctema.
[Tutanue u BoaHbIH pexxuM pek. ['maporpad. Jlenoseie siBieHus Ha peKax.

2.2. OCHOBBI pEUHOU TUJIPOMETPHUH.

I/I3Mep€HI/Ie ypOBHeﬁ u FJ'IyGI/IH BOJIBI. I/I3MepeHMe CKOpOCTeﬁ TCUCHUA BOAbI. Onpe,ueneHI/[e pacxoaoB
BOJIBI PEYHBIX MTOTOKOB IO MECTHBIM CKOPOCTSIM U TITyOnHaM. [IocTpoeHHe U SKCTPATIOIIAIINS KPUBBIX
pacxonoB BOABIL.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoaepKaHue

Ornpezenenne rupOCTaTUYECKUX JaBICHUM.
OsnazsieHre METOAMKON U TEXHUKOH oNpeieNIeHus! U30bITOUHOTO M BAKYyMMETPUYIECKOTO IaBJICHHUS C
MOMOIIIBIO YKUIKOCTHBIX U MPY>KUHHBIX IPHOOPOB.

OHpe,I[CJ'ICHI/IC YACIBbHBIX 3Hepl"PII>i KHUIAKOCTH M aHaJIN3 UX U3MCHCHHUA B IIOTOKE C
NNEPEMCHHBIM KUBbIM CCYCHUCM

OBJ'Ia,HeHI/IC MGTO,I[I/IKOI\/'I OonpeaciicHrs YACIbHbBIX 3Hepr1/1171 10 ONBITHBIM JAHHBIM U U3Y4YCHUC B3aUMOCBA3H,
KOTOpasd CymeCTBYCT MCXKAY €_TIL,C I U € KHH B IOTOKE C ICPEMCHHBIM KUBBIM CCUCHHUCM.

OrnpezesieHne pexxuMOB JBUKEHUS KUTKOCTH.
OBrnajieHNe SKCIEePUMEHTAIbHBIM M aHATUTHYECKHM CIIOCO0aMHM ONpPEeeIeHHs PEXUMA IBIKCHUS
XKHUAKOCTH ¥ HaOJIOJICHHUE 3a [IPeoOpa3oBaHUEeM JIAMUHAPHOTO IOTOKA B TypOYJICHTHBIN.

HccnenoBanue 3aBUCUMOCTH KO3 GUIMEHTA TOTEPh SHEPTHH OT apamerpa PeifHonbaca

IIpu YCTAHOBUBIIEMCS PABHOMCPHOM HAIIOPHOM ABUKCHUH KUIAKOCTHU.
DKcIeprUMeHTaIbHOE HecienoBanue 3aBucuMocTH ?=?(Re). O3HaKOMIICHHE ¢ METOAUKOHN ITOTYISHHUS,
00paboTKH M 000OIICHNUS OMBITHBIX JaHHBIX, TOyYeHHE COOTBETCTBYIONINX HABEIKOB.

UccnenoBanue BnusHus napamerpa PeifHombaca Ha 1ONOJHUTENBHBIE TOTEPU SHEPTUU

[IpY HEPABHOMEPHOM HAIIOPHOM TE€YEHUHU JKUJIKOCTH.
O3HaKOMIICHHE C MeTOI[I/IKOﬁ N3MEPECHUA MCCTHBIX IMMOTECPh HAIOpa, UCCIICAOBAHNUE BIIMAHUA Re na ?, a
TaKke XxapakTepa 3aBucumoct h M ot Q.

PacueTnoEe 3aJaHUC Ngl. «FI/II[paBJ'II/I‘ICCKI/Iﬁ pacdeT HAalTOPHBIX TPY6OHpOBOI[OB»Z

Pacuet Bo/103a00pHO# M BcachIBatOIEeH THHUH

OnpezeneHre TMaMETPOB BOI03a00PHOM M BCACHIBAIONICH JIMHUI; OTMETOK CBOOOHOM MOBEPXHOCTH BOIBI
B cOOpHOM KOJIOJIIIe, HanboJiee BO3BEIINICHHON TOUKe CH(OHA H OCH HAcOoca.

Pacuet BogoBoa
OHpeILeJ’IGHI/IC JAaMeTpa BOAOBO/JA; HAIIOPa, pa3BUBACMOI'0 HACOCOM; MOIITHOCTH Ha BaJly HacOocCa.

Pacuer pasBopgsuieil cetu

OnpeﬂeneHHe pacxoa0B Ha y4aCTKax CCTU, MAruCTpajJbHOIr0 HalIpaBJICHUA, AUaMETPOB U IOTEPH HAIIOpa
Ha BCEX yYacCTKax MaruCTpajbHOI'0 HalIpaBJICHUA, ITIbE3OMECTPUICCKUX U CBO60)1HBIX HamopoB BO BCEX
TOYKaX BO}IOHOTp€6J'I€HI/IH Ha Marucrtpajiu, pacueTt OTBETBJICHUH OT MarucTpasiu.

[Toctpoenue rpadukoB.
[TocTpoeHne HaNOPHOW M TbE30METPUUYECKON JIMHUH JUIsl BOJ03a00pHOI JIMHUH;
MOCTPOCHHE ITEE30METPHYECKOH JIMHIK Ha IPOJIOIEHOM NpOdHIIe pa3BoIsIIeH ceTH.

10

Omnpenenenne kodhHUIMEHTA MEPOXOBATOCTH CTEHOK OETOHHOTO KaHala
Onpenenenne kKodhHUIMEHTA MEPOXOBATOCTH IS OTKPHITOTO KaHala U3 OeTOHA MPHU Pa3IuIHBIX
pacxozax Bozbl (Pa3IMYHBIX pa3Mepax )KUBBIX CEUCHUI) M COMOCTABIICHNE C TAOIHUYHBIM 3HAUCHHUEM.




/o

HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cofep KaHue

11

H3ydeHue BOIOCINBA C IUPOKUM ITOPOTOM.
PaCCMOTpeHI/Ie XapakTepa MpoTeKaHus BOJAHOI'O MOTOKAa HaZl MOPOTOM BOJOCIUBA, OIPEACIICHUC
K03(1)(1)I/IIII/IGHT3 pacxoJa BogocC/iMBa ¢ IIUPOKUM IOPOIroM U CPAaBHEHUE €TO C TaOJIUYHBIM.

12

HSy‘IeHI/IC TUAPABIMYCCKOTI'O IIPBIKKA U COIPSXKCHUSA ITIOTOKOB B HUXKHEM 6}:6(1)6.
MonenupoBaHne OTOTHAHHOTO M 3aTOIICHHOT'O THIPABINYECKOT0 MPBDKKA, MPOBEpKa MyTeM
9KCIIEPHMEHTa IIPUMEHAEMBIX IIPH pacyeTax TeOPETHYSCKUX GOPMYIT U yCIOBHUIA, ONPEeAIOMIIX THIT
compspkeHHs 0bedoB.

13

Pacuetnoe 3aganue Ne2. «Pacuer HEpaBHOMEPHOT'O IBUKEHUS KHUJIKOCTU B OTKPBITHIX
pycaax»:

OmnpeneneHre HOPMAJIbHOW TITyOUHEI.

Omnpenenenre HOPMaJIbHOW IITyOUHBI rpado-aHATUTHYECKUM CIIOCOOOM, IPOBEPKA MPAaBUILHOCTH
pelIeHus.

14

Onpenenenne KpUTUIECKON TITyOHHBI.
OmnpeneneHne KPUTHIECKON TITyOHHBI AJIs pyclia TpanelenJaIbHOH (POPMBI C TIOMOIIBIO OCHOBHOTO
YpaBHEHHS KPHTHUECKOTO COCTOSHHMS ITOTOKA.

15

Pacuer xpuBO#i CBOOOAHOH MMOBEPXHOCTH MOTOKA.

Onpez[eneHI/Ie BuUIa KpI/IBOI71 CBO6OZ[HOI>1 MOBCPXHOCTHU U 30HBI €€ pa3sMCIICHUA, YCTAHOBJIICHUC COCTOSHUA
MOTOKA, PacyeT T'UPABIMYCCKOTr0 TIOKA3aTells pyciia Ui CPEIHEH TITyOHHBI MOTOKA Ha yYacTKe KaHaJIa C
HCPABHOMCPHBIM JIBHKCHUCM.

16

[TocTpoenne kpuBOi CBOOOHOM MTOBEPXHOCTH MOTOKA.
[TocTpoenne kpuBOit cBOOOIHOM MOBEPXHOCTH HA OCHOBaHUS peleHus ypaBHenus b.A. baxmeTtesa,
oTIpenieNieHUe TTyOWHBI B HAYaJIbHOM CEUCHHH y4acTKa KaHalla ¢ HEpaBHOMEPHBIM JBIKEHUEM KHIKOCTH.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHIA/ KpaTKO€ COACPIKAHUC

PacueT Bo703a00pHO# TMHUM

- OTIpe/ieTICHNe TaMeTpa CaMOTEUHON JINHUH;

- OTpesieTIeHNe OTMETKH CBOOOIHOM ITOBEPXHOCTH BOJIBI B COOPHOM KOJIOALIE;

- IOCTPOEHHE HATIOPHOW M MHE30METPUIECKON JIMHUI Ha ITPOIOIBLHOM IPO(dHIIe CaMOTEYHOH JINHUN

Pacuer BcacwIBaromeil IMHUK ¥ BOJOBOJA
- OMPCACIICHHUEC NaMEeTpa BC&CLIBaIOH.[efI JIMHUU;

- OMpPCACIICHUEC OTMETKH OCH HACOCA;

- OMPCACIICHUE TNaMETpa BOAOBOA,

- OMPCACIICHNUE HAaIopa, pa3BUBacMOIro HACOCOM;

- OMPCACIICHNE MOIITHOCTH Ha BaJly Hacoca

Pacuer pazBonsieii cetu

- OMPCACIICHUEC paCX0d0B Ha OTACIIbHBIX YHaCTKax pa3BOII,5[HICI>i CCTH,

- OMPCACIICHUE MAarucTpaJbHOT'O HAIIPpABJICHUS,

- OMPCACIICHUEC TUAMETPOB YHACTKOB MaruCTpajibHOI0 HalIpaBJICHUA

- OMPCACIICHNUEC MOTEPhb HAITOPA HAa YHAaCTKAaX MAaruCTpaJbHOI'0 HAlIPaBJICHUS

Pacuer MNbE30OMETPHUICCKUX OTMETOK U CB060,Z[HBIX HaIlopoB

- OIIpeJIeTICHUE [Tb€30METPUYECKUX HAIOPOB BO BCEX y3J1aX MaruCTpajbHOIO HAIIPABJICHHUS;

- oIpeJieTIeHNE CBOOOAHBIX HAIIOPOB BO BCEX TOUYKAX BOAONMOTPEOICHNS HA MarUCTPAIIH

- MOCTPOEHHE MHE30METPUIECKOI TMHUN Ha POIOIFHOM IPOoQHiIe MarHCTPaIbHOTO HAIIPABICHUS

Pacuer oTBETBIIEHUI OT MarucTpajn

- OMpPCACIICHUC OTBETBJICHHI OT MAaruCTpajbHOI'0 HalIpaBJICHUSA
- OMPCACIICHUC TNaMETPOB OTBeTBJ’ICHHﬁ;

- OMPCACIICHUEC MOTEPb HAITOPa Ha Y4aCcTKax OTBCTBHCHHﬁ;




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/1
- OHpe,Z[eHeHI/Ie HBe3OMeTpI/I‘-IeCKI/IX HaHOpOB B KOHIIE OTBCTBHCHHﬁ;
- OMPCACIICHUC CB060Z[HI)IX HaropoB B BOHOpa360pHBIX TOYKax OTBeTBHeHHﬁ;
- IIOCTPOCHUC HLC3OMeTpI/IquK0ﬁ JIMHUU Ha OIPOJ0JIbHOM HpO(lJI/IHe MAaruCTpajbHOI'0 HallpaBJICHUA
6 |OnpeneseHue NIyOMHBI BOJIBI B KaHAJIC TIPU PABHOMEPHOM JBHKCHHH

- onpeJesIieHne HOPMaIbHOM TTyOHHBI JJIs pyclia Tpaneluen1alIbHoi (OpMBI ceueHHUs
rpad)0aHATUTHYECKUAM CIIOCOO0M;

- HoCTpoeHHe rpaduka 3aBUICUMOCTH IITyOHHBI OT PAaCXOJHOM XapaKTepUCTHKU ITOTOKA
- IPOBEepKa NPaBUILHOCTH PEIICHUS

Onpenenenyne KpUTUIECKON TITyOUHBI

- OMPCACIICHUC KpPITI/I'{eCKOfI FJ'Iy6I/IHLI IJIA pyciia Tpaneuenz[anbﬂoﬁ q)OpMI)I C IOMOIIIBKO OCHOBHOI'O
YpaBHCHUSA KPUTUICCKOI'O COCTOSAHUSA ITOTOKA Fpa(l)OﬁHaJ'II/ITI/I’{eCKI/IM CHOC06OM;

- pacucT ruApaBINYCCKOro MmoKa3aTejid pycjia 4t cpeuHeﬁ FHy6I/IHbI IMOTOKAa Ha Y4aCTKE KaHaJia C
HCPABHOMCPHBIM JIBUKECHUEM

PacueT xpuBo#i CBOOOIHOM TOBEPXHOCTH MOTOKA

- OIIPCACIICHNUC BUJA KpI/IBOi‘I CBO60,Z[HOI7[ TIOBCPXHOCTHU U 30HBI €€ pasMCUICHUA, YCTAHOBJIICHUC COCTOAHUS
IIOTOKA,

- pacucTt KpI/IBOﬁ CBO60,Z[HOI>1 MOBCPXHOCTHU HA YHACTKC KaHalla ¢ HECPABHOMCPHBIM JIBUKCHUCM

- MOCTPOEHHE KPUBOI CBOOOIHOM MOBEPXHOCTH;

- OMPCACIICHUC FJ'Iy6I/IHI)I B Ha4YaJIbHOM C€YCHHHU ydaCTKa C HCPAaBHOMEPHBIM ABUKCHUEM KUAKOCTH

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

o/

Buna camocrositensHOM paboThI

Pabora ¢ 1eKIIMOHHBIM MaTepHaIOM

Pabora c nuteparypoit

[ToarotoBka k 1abopaTopHbIM paboTam

Al w| N R

Brimonnenue pacuernoro 3axanus Nel «l'mapaBinyeckuil pacyeT HallOPHBIX
TPYOOIIPOBOJIOBY.

o

Brimonnenue pacuetrHoro 3ananus Ne2 «Pacuer HEpaBHOMEPHOTO IBHKEHUS KUIKOCTH B
OTKPBITBIX pycCiax».

IToaroroBka k TCKYIIEMY KOHTPOJIIO (K TeCTI/IpOBaHI/II-O)

[ToaroroBka Kk 3K3aMeHy

Brimonnenue pacueTHo-rpaduyeckoit paboThlI.

O©| 0o N| O

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

10

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. TlpumepHbIN IEPEUCHb TEM PAaCUETHO-TPAPUIECKUX padoT
1. PacuetHo-rpaduueckas padora Nel «['mapaBaudeckuil pacyeT HalOPHbIX

TpyOonpoBoaoB» (60 BapuaHTOB).

B pamkax PI'P Nel npenycmoTpeHo peuienue 16 pacyeTHbIX U rpauuecKux

3a]1a4;



2. PacuetHo-rpaduueckas padota Ne2 «Pacder HEpaBHOMEPHOTO JBIKCHHS

KUJAKOCTH B OTKPBITHIX pyciax» (90 BapuaHTOB).
B pamkax PI'P No2 mpengycmoTrpeHo pelrieHre 9 pacyeTHbIX U rpapuuecKux

3aJad.

5. llepeueHb wu3IaHUN,

KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

I'uppaBnuka u
ruzpoJiorus: YueGHoe
moco6ue. — M.:
NznarenscTBO
«[lepox, 2021. — 149
c.: ui. — ISBN 978-5-
00189-359-2

No | bubmuorpaduueckoe Mecro nocTyma
n/m OIKCaHue
1 | Jlynuna T.A. http://library.miit.ru

http://195.245.205.171:8087/jirbis2/books/scanbooks_new/upos/DC-
1524 pdf.

Jlynuna T.A.
JlaGopaTopHbie
paboThl U
9KCIICPUMEHTAIbHBIC
yueOHbIe
MCCIIEIOBAHMSI 10
THJIPaBIIUKE U
THJIpOJIOTHH: YueOHO-
METOANYECKOE
nocobue. — M.:
N3narenscTBO
«IIepo», 2021. - 51 c.:
. — ISBN 978-5-
00189-432-2

http://library.miit.ru

Jlynuna T.A.
Cumonos K.B.
I'mppaBnuyeckuit
pacyeT HarmopHBIX
TpyOOIIPOBOJIOB:
YuebHoe mocodue. -
M.: MUUNT, 2008. -
214 c.: um.

http:/library.miit.ru URL:
http://195.245.205.171:8087/jirbis2/books/scanbooks_new/04-
46010.pdf.

Jlynuna T.A. Pacuer
HEPABHOMEPHOI'O
JBUKEHUS )KUJKOCTH B
OTKPBITHIX pyciax B

http:/library.miit.ru URL:
http://195.245.205.171:8087/jirbis2/books/scanbooks_new/metod/03-
18959.pdf.




cucreme Mathcad:
Mertoauueckue
yKaszaHus. - M.:
MMUUT, 2009. - 44 c.:
W1

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCS TPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

1. http://library.miit.ru/ - saexTpoHHO-OMOMHOTEYHass cucTtemMa HayduHo-
TexHuaeckort oubmmoreku MUNT.

2. http://rzd.ru/ - caiit OAO «PX]1».

3. http://elibrary.ru/ - HaydHO-311eKTpOHHAs OMOIHOTEKA.

4. ITouckoBbeIe cucTeMbl: Yandex, Mail.

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOeCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Crnenmanu3upoBanHas mporpamma Mathcad.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

Jlnst  mpoBenmeHWs JIEKIIMOHHBIX —3aHATHH HE TpeOyeTcs ayauTopus,
OCHAIIICHHAS TEXHUYCCKUMU cpeacTBaMu. st mpoBeneHus 1abopaTOpHBIX padoT
TpeOyeTcs CHenuaau3upoBaHHas ayJAuTOpHsl, OCHAIEHHAs THIAPABINICCKUM
obopynoBanueM: I'uapaBnuueckas nadboparopus uM. @.E. MakcumeHko.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

DK3aMeH B 4 cemecTpe.

10. OuieHOUHBIE MaTEpUAIIBI.

OueHouHble MaTepUalibl, TPUMEHSEMbIE TIPU NMPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktomM PYT (MUNT).



ABTODBI:

JIOLICHT, TOIIEHT, K.H. Kadeapsl «I1yTh

U IIyTEBOE XO3AUCTBO» T.A. Jlynuna
CornacoBaHo:

3aenyromuii kapeapoit ['TH N.H. Po3enGepr
3aenyromuii kadeapoit [TITX E.C. Ammus

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUH M.®. I'ycbkoBa



