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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[{enpr0 OCBOEHUS AUCLIUIUIMHBI SBIISIFOTCS

U3yYeHUE 3aKOHOB PAaBHOBECHUS U IBWKECHHS >KUIKOCTH, (POPM IBUKCHHS
KHUIKOCTH M UX (PU3MUYECKOH CYIIHOCTH, MPUIIOKEHUE 3aKOHOB PAaBHOBECHUS H
JNBWKECHUS KUAKOCTEHM JUIsl PACYETOB pPa3sMEpPOB HMHKEHEPHBIX COOPYKEHUHN
JKEJIE3HBIX JOPOT, B3aUMOJIECUCTBYIOIINX C BOJAHBIMU ITOTOKaMHU.

3aayaMy OCBOEHMSI yU€OHOU TUCIUIINHBI SBJIAETCA:

(GopMupoBaHKE y O0YyYarOIIMXCS TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX
HaBBIKOB,  OMNpEAENIeMbIX  00JacTbi0  MPO(PECCHOHANBHON  JIEATENbHOCTH
CHEIHATMCTOB U HEOOXOJUMBIX JJIsi OOeCTeueHusl U3bICKaHUM, MPOSKTUPOBAHUS,
CTPOMTENBCTBA M OKCIUIyaTallUM WHKCHEPHBIX COOPYKEHMM Ha JKEJIE3HBIX
JOpOTax, B3aMMOJACHCTBYIOIIMX C MOTOKAaMHU >KHIKOCTEH, MyTeM (HOPMHUPOBAHUS
CIIEIYIOIUX KOMIIETEHIUMI: CIIOCOOHOCTU pellaTh HWH)XXEHEpPHbIE 3a3Jaud B
npo(heCCUOHATIBHON AESITEIbBHOCTH C HMCHOJIb30BAaHUEM METOJOB ECTECTBEHHBIX
HayK, MaTEeMaTHUYeCKOro  aHajlu3a M  MOJCIMPOBAaHHUSA;  CIHOCOOHOCTH
OpraHU30BbIBAaTb W BBIIOJHATh  HWH)KCHEPHBIE  W3BICKAHUSA,  BKIIIOYAs
reoJIe3U4eCcKue, TMIPOMETPUUECKHE U UHKEHEPHO-TEOJOTNYECKUE PAOOThI

2. Ilnanupyemblie pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUM) B pe3ysibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocobeH pemaTh MHXEHEPHbIE 3aJaud B MPOPECCHOHAIBHOU
NEATEIBbHOCTH C UCIIOJIBb30BAHUEM METO/I0B €CTECTBEHHBIX HAYK, MATEMAaTHYECKOTO
aHaJIM3a U MOJIEIIMPOBAHUS;

IIK-4 - cnocobeH opraHU30BBIBATH U BBINOJIHATH WHXXEHEPHBIE U3bICKAHUS,
BKJIFOYAsl TEOJE3UYECKNE, THIPOMETPUYECKHE W HWHKEHEPHO-TEOJIOTHYECKHUE
padoTHI.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyarommuiicst Oyier:

3HaTh:

OCHOBHBI€ 3aKOHBI TUAPABIUKU U THIPOJIOTHH;

OPUHLIMI IEHCTBUS U3MEPUTEIBHBIX TPUOOPOB U METOABI MOJAEIMPOBAHUS
TUJPABIMYECKUX U TUAPOIOTHYECKUX ITPOLIECCOB;

COBPEMEHHBIE aBTOMAaTU3UPOBAHHBIE METOAbl THAPABINYECKUX PACUYETOB
VH)XEHEPHBIX COOPYKEHUH, B3aUMOICHUCTBYIOLINX C IIOTOKAMU KUIKOCTEN.

YMmeTh:



IIPUMEHSITH METO/IbI TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO MCCIIEN0BAHUS
TMAPABINYECKAX U THIPOJOTUYECKHUX IIPOLIECCOB U SIBJICHU;

II0JIb30BAThCSl U3MEPUTENBHBIMU TPUOOPAaMU; IPOBOJUTH IKCIIEPUMEHTHI 110
3aIaHHOM METOJIMKE U aHAIIM3UPOBATH UX PE3YJIbTATHI;

IIPUMEHSITDH 3aKOHBI TUIPABIIMKY U TUIPOJIOTUH ISl PEIIEHUS TPAKTUYECKUX
3a7a4y B 00JacTH pacyeTa WHKEHEPHBIX COOPYKEHH, B3aUMOJEUCTBYIOIIHUX C
IIOTOKAMM JKMJIKOCTEH, B T. Y. C MCIOJIb30BAHUEM COBPEMEHHBIX MPOrPAMMHBIX
CPEICTB.

Baanern:

METOJaMU THAPABIMYECKUX U TUAPOJIOTMUECKUX HU3MEpPEHUH U crocodaMu
OLICHKHU UX pe3yJIbTaTOB;

COBPEMEHHBIMM  ABTOMATU3UPOBAHHBIMM  METONAMH  THAPABIMYECKHUX
pacyeTOB HMHKEHEPHBIX COOPYKEHMU, B3aWMOJCHUCTBYIOIIUX C IOTOKAMH
KUAKOCTEH, i1 OOOCHOBAaHUS MNPUHATHS pEIIeHHH B NpodhecCHOHATbHOU
NEATEIIBHOCTH.

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

OOmast TPyIOEMKOCTh JUCIHUIUIMHBI (MOJyJisi) coctaBiser 3 3.e. (108
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaju3alii 00pa30BaTEIbHON MPOrpaMMbl HAa UHBIX YCIOBHSIX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

Konunuectso
Tun yuyeOHBIX 3aHATUN acos
Bcero Ce.
Ne4
KonrtakTHas paboTa 1py NpoBeI€HUHN YU€OHBIX 3aHATHIH (BCEro): 64 64
B ToMm uucie:
3aHATHS TEKIIHOHHOIO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUTIA 32 32

3.3. O6bemM mucHUIUIMHBI (MOIYJis) B (OpME CaMOCTOSITENIBHONW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCS C
MeJaroru4ecKuMu paboTHUKAMHU | (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3aiiu




o0pa3oBaTeNpbHON MpOrpaMMbl Ha HHBIX YCJIOBHUSX, IpPU  IPOBEICHHUH
IPOMEKYTOYHOM aTTecTallMK coCcTapisieT 44 akaieMUUecKuX yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCITUTIINHBI (MOMYJIS) MOKET OBITh peaTn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENFHOM pabOThl 00YUaIOUINXCs, a TaKKe B opme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyeCKuMU pabOTHUKaMU U (WJIN)
JULAMH, PUBJIEKAEMBIMH K peaIM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIS).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJIECpIKaHUE
n/m

1 |Pa3men 1. OCHOBBI THJPOCTATUKU

1.1. Kinaccudukaiys 1 OCHOBHBIC TIOJI0KCHUS TUCIUILINHGL . [IpeIMeT ruipaBIuKy ¥ THIPOJIOTHUH.
Kpatkas ucropus ee pa3sButusa. CucteMsl eAMHUI] H3MepeHus. Pu3ndeckrue CBONCTBA KUIKOCTEH.
I'unpocraTuyeckoe AaBleHUE U €T0 CBOMCTBA. YpaBHEHHE paBHOBecHs. OCHOBHOE YpaBHEHUE
rugpocTaTuky. 3akoH [lackans. 3akoH coobmaromuxcs cocynoB. Cuia JaBleHHs )KHUIKOCTH Ha IIOCKUE
noBepxHocTH. Orpesiesienue eHTpa JaBiaeHns. 3akoH Apxumena. IIpenmMer ruipaBiIuKky 1 THAPOIOTHHL.
Kpatkas uctopus ee passurusi. CucteMbl eAUHUI M3MepeHus. OU3ndecKue CBOHCTBa KUIKOCTEH.
I'mapocTariueckoe JaBiIeHUE U €T0 CBOMCTBA. Y paBHEHHE paBHOBecHsL. OCHOBHOE ypaBHEHHUE
rugpocTatuky. 3akoH [lackais. 3akoH coobmaromuxcst cocynoB. Cria AaBieHus XUAKOCTH Ha IIIOCKHE
noBepxHocTH. OrpesiesieHnue eHTpa JaBieHns. 3aKoH Apxumena.

2 |Pazgen 2. OCHOBbI KWHEMATUKU 1 JMHAMUWKU XXNJIKOCTU

2.1. JInHUYM TOKOB KHUJIKOCTH M BUXPEBBIC JIMHUU. DJIEMEHTApHAS CTPYHKA )KUIKOCTH. Y paBHEHHE
HepaspbiBHOCTH. [ToTok sxuakocTu. JuddepenpansHoe ypaBaenue Diiepa. YpaBHueHus bepHyiu.
KoadduiineHTbl KHHETHUSCKOW SHEPTUH.

3 [Pazgen 3. OJJHOMEPHOE JIBM>XXEHUE XXUJAKOCTU

3.1. Bunsl runpaBiandeckux conporusieHnit. O6mas Gopmyna koadduirenTa noTepb Haropa Io JJIHHE.
DopMyItbl 11 cpeHEH CKOPOCTH M Pacxo/a.

3.2. KacarenbHble HanpspKeHUs. PexumMbl ABMokeHus xkuakoctu. Yucno PeitHonbaca. [lorepu sHepruu npu
JaMUHApHOM U TypOyseHTHOM pexume. Koadduuuent [lapcu npu TypOyIEHTHOM peXUME B TIAKHX
TpybOax. Pacnipenenenue ckopocTei B TypOyJIeHTHOM MOTOKE B IMaAKuX TpyOax. [TorsTre o
THIPaBIMYECKH IVIAAKUX U THAPABINYECKH MIEPOXOBATHIX CTEHKAX.

3.3. Cuctems! ypaBHeHnit HaBre-Ctokca u Peitnonpaca. Tpexcnoitnas mogens [Ipanntia- Kapmana.

3.4. UcTeueHne >XUAKOCTH U3 HE3aTOIUIEHHOTO OTBEPCTHS B TOHKOH cTeHke. KoadduumeHt cxarus.
Koadpunment ckopocru. Mcreuenne yepes 3aroruieHHOE oTBepcTHE. Buibl HacaakoB. BomocinBer 1 nx
BUBL. BogocnuB ¢ mmpoknm noporom. Bogocnus npaktudeckoro npodus.

4 |Pazgen 4. TUIPOJIOITMYECKUE PACYETHI

4.1. O0mue cBeJeHUs O THIPOJIOTHIECKUX pacyeTax. [[puMeHeHnEe MaTeMaTUIEeCKO CTaTHCTUKY JUIS

ONPECACIICHUA PaCYETHBIX THAPOJIOTHICCKUX XapaKTCPHUCTHUK. AHanuTH4ueckast u OMITUPUYCCKasA KPUBBIC
obecrieuennocTy. JlnHeinas koppensiusa. Hopma romoBoro croka. MakcuManbHBIE PACXO0IbI BOJIBI PEK.
PacueT MakcuMaJIbHBIX pacxoa0B BOABI IPHU HEAOCTATOYHOCTHU TUAPOMETPUICCKUX JAHHBIX. PacueTHbie

ruaporpadsl OIOBOAbS W ABOJKOB.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

4.2. TunpaBmmdeckuii pacuet kKaHaoB. [ mapaBIuecKy HANBBITOJHEWIIIEE CeueHIe KaHala. Y paBHCHHUE
Ile3u. Pacyer kpuBBIX CBOOOHOI MOBEPXHOCTU BOJBI B peKax. Y IeNbHAs SHEPTHUs CEUCHUS.
4.3. PacyetHo-rpaduueckas padora.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

IJJQH HanmMeHnoBanue 1a00paTopHBIX paboT / KpaTKoe coepKaHue

1 [JIP Ne 1. 3yueHnue ruipoCTaTHIECKOTO JTaBJICHHUS.

YcTpoiicTBO M IPUHIKT IeHcTBHA MaHOMeTpa. OnpeneneHre MaHOMETPHIESCKOTO TaBJIeHUs. Bakyym.
3akoH coobmarommuxcs cocynoB. [Ibezomerp. ['mapocraTrueckmit Hanop. [Ire30MeTprudecknii Hanop u
TCOMCTPHUYICCKUU HAIOp.

2 |JIP Ne2. DxcniepuMEHTaIbHOE UCCIICOBAHNE ypaBHEHUS bepHyum.

VYpasuenue bepuynnu nis nmuauu Toka. Onpenenenye ciaraeMbix ypaBHeHUs bepHyutu: nonoxxeHue
[IbE30METPUYECKOM U CKOPOCTHON XapaKTepUCTUK. PacueT cyMMBl TpeX yIenbHbIX SHEPTUM Ul IBYX
ceueHuil TpyOKH TOKa.

3 |JIP Ne3. MccnenoBanue ABMXKEHUS KUAKOCTH B TpyOe MEPEMEHHOTO CEUCHUSI.
OnpeneneHue Tpex HallOPOB — FEOMETPUUYECKOTO, TbE30METPUUYECKOTO U CKOPOCTHOTO JUISl pa3IMUHbIX
cedeHmit B TpyOke ToKa. PacueT cyMMBI TpeX HAIOPOB JAJIS pa3IMIHBIX CCUCHUM.

4 |JIP Ned. VccnenoBanue NBUKECHUS )KUIKOCTH B TPYOE MPH PA3IMIHBIX CKOPOCTSIX
MOTOKA.

OmnpeneneHne pacxoa0B BObI B TpyOe ¢ pa3NuYHBIM IIepeMEHHBIM cedeHreM. OnpeieseHre Haropa o
npe3oMeTpaM. Pacder ckopocTeil ¢ yueToM IIonanel NonepeyHoro CeYeHusl.

5 |JIP Ne5. M3yueHue pexXxrMMOB JBUKECHHUS KUKOCTH.

Omnpenenenue yucia PeliHonbaca 11 ABMIKEHUS JTAMHHAPHOTO M TYPOYJICHTHBIX IOTOKOB B CTEKJISTHHOM
TpyOe ¢ momaveid mHIuKaTopa. M3MepsroTcs: pacxoll, CKOPOCTH TCUCHHS, IUAMETP CTEKIISTHHON TPYOKH.

6 |JIP Ne 6. MiccnenoBaHme CTEUSHHS BOJIBI Yepe3 OTBEPCTHE B TOHKOW CTEHKE MPH
MMOCTOSIHHOM Harope.

N3y4enue BogocnyBa ¢ TOHKUM Ioporom. M3ydeHue anmnapartypsl, HO3BOJISIOIIEH ONPEAEIATh YPOBHU U
CKOPOCTH TCUCHUA. Pacuer pacxoJia 4e€pe€3 BOAOCIMB C TOHKHUM IMOPOTOM.
7 |JIP Ne7. 3ydenue ruipaBiIndecKkoro yaapa.
N3yuenne paboTHI anmaparypsbl, U3MEpSIONIel JaBIeHUEe B TPyOe MPH PE3KOM 3aKPBITHH 3aIBHKKH.
4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.
No
Bun camocrosTensHoi# paboTh
/11

1 |BrinonmHeHue ABYX pacyeTHO-rpauIecKux padboT

2 |llogroroBka K MpOMEXYTOYHOW aTTECTAIMU TI0 MaTepHajaM JICKIHA U TaO0paTOPHBIX
pabor.

3 |[ToaroTroBka K TeKymieMy KOHTPOJIIO IO TEMaTHYECKUM paszeiiaM «[ uapocratukay u
«KuHemMaTuka U TMHaAMUKa KUIKOCTH.

4 |[ToarotoBka K 1abOopaTOpHBIM pabOTaM COTIACHO y4EOHOTO TUIaHa

PaboTa ¢ neKIrmoHHBIM MaTEpUAIIOM COTJIACHO Y4eOHOTO TUTaHa




Bun camocrosiTensHO#M paboThI

6 |Pabora c nuTeparypoit 1 HOpMATUBHON JOKYMEHTAIMEH HA TEMBI: «AHAIN3
HOPMATUBHBIX JOKYMEHTOB, IPUMEHSIEMbIX B MOCTOCTPOEHUN», «COBpEMEHHbIE METO/IbI
MIPOEKTUPOBAHUSI MOCTOBBIX I1EPEXO0/I0BY», «AHAIIU3 U COMOCTaBICHUE METOIOB
MIPOEKTUPOBAHUS IPUMEHIEMBIX 3a pyOexom», «BogooxpaHHbie 30HbI 1 HOPMATHUBHBIE
JOKYMEHTBI UX PerJIaMEHTUPYIOLIHE)

7 | BoimonHeHHne pacyeTHO-TpaduvecKkoil paboThl.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

[TonroroBka K TeKylIeMy KOHTPOIIIO.

4.4. [IpumepHbIN IEpeUeHb TEM PAaCUETHO-TpaPUUECKUX padoT
1.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

11\/{(; bubnuorpaduueckoe onucanue Mecto nocryna

1 I'mppasnuka. Jlanmmes H.H. Axanemus, 2008
272¢.532 J124
532(075.8) 978-5-7695-
5278-6 ¢6. - 1,

2 PacueT HepaBHOMEPHOTO JIBHXKEHHSI )KUJIKOCTH B OTKPBITHIX MMUT, 2009

pycnax B cucteme Mathcad Jynuuna T.A c.Kadenpansras

oubnmoreka, 100 3x3

3 I'mnpasnvka. Arpockun WM. Owmckoro CXH, 1935
314¢.32 A26 536(075.8)

4 I'mnpasnuka u rugposnorus. XKenesnsxos I'.B.
Tpancnopt, 1989 u3.4 -
1;u3.1-2; yu.2 - 37;
ya.l - 245; §6. - 3;

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCA TPHU
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).

1. Hayuno-texaudeckas onbnuorexka PYT(MUUT): http://library.miit.ru

2. Caiit OAO «PX]»: http://rzd.ru

3. Hayuno-anextponnas 6uonuorexka PYT (MUUT): http://elibrary.ru

4. Tlouckosble cuctembl: Yandex, Google, Mail.




7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIEeYeHUsl, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTrO JUIsl OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

OducHsiit naket npusioxenuii Microsoft Office;

Cucrema aBTOMaTU3UPOBAHHOTO NpoekTupoBaHus AvtoCAD;
Cucrema aBTOMaTU3MPOBAHHOTO IpoekTupoBanus Kommnac;
CrnenumanusupoBaHHas nporpamma Mathcad;

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Jist  mpoBeAeHUs JIGKIMOHHBIX 3aHATUNW HEoOXOoIUMa ayJauTOpHUsl C
MYJIbTUMEINA arapaTypoi.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

DK3aMeH B 4 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

O1neHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE NPU MPOBEIACHUHN MPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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