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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enbro OCBOCHUS TUCIUTUIMHBI SIBIISTFOTCS

U3yueHHe 3aKOHOB PABHOBECHS M JIBWKCHHS >KUAKOCTH, (POPM JIBHKECHUS
KHUJIKOCTH M UX (U3UYECKOH CYITHOCTH, MPUIOKEHHE 3aKOHOB PAaBHOBECHUS U
ABWDKEHUS KHUIKOCTEW ISl PAacyeToB pa3MEpOB HWHXKEHEPHBIX COOPYXKEHHUN
’KEJIE3HBIX OPOT, B3aUMO/ICUCTBYIOIINX C BOJHBIMH MOTOKAMH.

3amagamMu OCBOCHHS YU€OHOM TUCIUIUIMHBI SBIISETCS:

dbopMupoBaHre y OOYyYarOIIMXCS TEOPETHUECKUX 3HAHUN M MPAKTUYECKUX
HABBIKOB,  ONpEJENAeMbIX  00JacTbi0  MPO(PECCHOHANBHON  JESATEIBHOCTH
CTELUATUCTOB U HEOOXOIUMBIX I 0OecrieueHus] U3bICKaHUM, IPOSKTHPOBAHNS,
CTPOUTENBbCTBA M OKCIUTyaTallud WHXXCHEPHBIX COOPY)KEHUH Ha IKeJe3HBIX
J0porax, B3aMMOJIEUCTBYIOIINX C MOTOKAaMH KUAKOCTEH, MyTeM (HOpPMHUPOBAHMUS
CIIEIYIOMNX KOMIIETEHIIMI: CIIOCOOHOCTH peliarh HWH)XXEHEpPHBbIC 337aud B
npo(ecCHOHANTBHOM JESTENBHOCTH C HMCIOJIb30BAHUEM METOJOB ECTECTBEHHBIX
HayK, MaTeMaTM4YecKOoro  aHaju3a U  MOJEIHMPOBaHUS;  CIOCOOHOCTH
OpraHM30BBIBATH W  BBINIOJMHATH  WHXKEHEPHBIE  W3BICKAHUSA,  BKJIIOYAsS
reoIe3nYEeCKUe, THAPOMETPUUECKHIE U MHKEHEPHO-TE0JIOTHUECKHE pabOThI

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMupyemMbIX pe3yJIbTaTOB OCBOEHHUS  00pa3oBaTelbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
TESATETLHOCTH C UCTIOJIb30BAaHUEM METO/I0B €CTECTBEHHBIX HaYK, MATEMAaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS;

IIK-4 - cnocoOeH OpraHM30BBIBATh M BBIMOTHATH MHXCHEPHBIC M3bICKAHUS,
BKJIFOYAsl TEOJC3WYCCKHEC, THIPOMETPUYECKHE W HWHKECHEPHO-TCOJIOTHUCCKHEC
paboTHI.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyier:

3HaTh:

OCHOBHBIE 3aKOHBI TUAPABIUKHN U THUIPOJIOTUH;

OPUHIUI JEHCTBUSI U3MEPUTETBHBIX MPUOOPOB U METOABI MOJEIUPOBAHUS
TUAPABINYECKUX U TUAPOIOTHYECKUX ITPOLIECCOB;

COBPEMEHHBIE ABTOMATHU3UPOBAHHBIE METOJbI THMAPABIMYECKUX PaCUETOB
VHKEHEPHBIX COOPYKEHUN, B3aUMOJECHCTBYIOLIMX C IOTOKAMHU KUJIKOCTEM.

YMeTh:



IIPUMEHSATH METO/IbI TCOPETUYECKOIO U HKCIIEPUMEHTAIIBHOIO UCCIIEA0BaHUS
TUAPABINYECKUX U TUAPOJIOTUYECKUX ITPOLIECCOB U SIBJIICHUM;

MOJIb30BATHCS U3MEPUTEIBHBIMU TPUOOPAMU; IPOBOJUTH IKCIIEPUMEHTHI 110
3a1aHHOM METOAMKE U aHAIM3UPOBATh UX PE3YJIbTATHI;

IIPUMEHATH 3aKOHBI TUIPABIIMKU U TUIPOJIOTUU U1 PELICHUS IPAKTUYECKUX
3aja4 B 00JacTH pacyueTa WHKEHEPHBIX COOPYKEHHH, B3aWMOJAECHUCTBYIOLIUX C
IIOTOKaMH JKUIKOCTEH, B T. Y. C UCIOJB30BAHUEM COBPEMEHHBIX IPOIPAMMHBIX
CPEACTB.

Baanernb:

METOJaMH THAPABINYECKUX M THAPOJIOTHUECCKUX U3MEPEHHUN M CIoco0aMmu
OLICHKHU HUX PE3YJIbTATOB;

COBPEMEHHBIMU  ABTOMATU3UPOBAHHBIMM  METOJAMU  THAPABIMYECKUX
pAacyeTOB HWHXKEHEPHBIX COOPYKEHHH, B3aUMOJICMCTBYIOIIUX C MOTOKaMH
KUJIKOCTEH, Uil OOOCHOBAaHMS TMPUHIATHS PEIICHUH B MNpodecCHOHATBHON
JICSITEIAbHOCTH.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO0mast TPYJOEMKOCTh AMCIHUILIUHBI (Moxynsi) coctaBiasier 3 3.e. (108
aKaJeMHYEeCKuX Jaca(oB).

3.2. O06bem guctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peau3alii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bcero | Cemectp Ned

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uncne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
NeIarorTHIeCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX yCIOBUSIX, TMPH TPOBEACHUU
IPOMEKYTOUYHOM aTTecTallMK cOCTaBisieT 44 akaieMHUUecKUX yaca (OB).




3.4. ITpu oOy4eHnu o UHAUBUAYAJTLHOMY YY€OHOMY ILJIaHY, B TOM YHCJIE IPU

YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme

KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allUH O6pa3OBaTGHBHOﬁ IIporpaMmMbl Ha MHBIX

YCII0BHAX, ITPHU ITPOBCACHUN HpOMe}KYTOqHOﬁ aTTcCTaluu.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/o

TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Pazpen 1. OCHOBBI TM/IPOCTATUKU

1.1. Kimaccnguxanust 1 OCHOBHbIE TIOJIOKEHHUS TUCHUILINHEI . [IpeaAMeT ruapaBIuKy U THAPOIIOTHH.
Kpatkas uctopus ee passurust. CucTeMbl eAUHHUI M3MepeHus. Pu3nueckue cBOMCTBa KHUIKOCTEH.
I'mapocTaTriueckoe JaBiIeHUE U €T0 CBOMCTBA. Y paBHEHHE paBHOBecHs. OCHOBHOE ypaBHEHHUE
rugpocTaTuky. 3akoH [lackans. 3akoH coobmaromuxcs cocynoB. Cuia qaBieHUs )KUAKOCTH Ha TIOCKHE
nosepxHocTH. OnpezeneHue IeHTpa AaBiIeHus. 3akoH Apxumena. [Ipeqmer ruapaBIvKy U THAPOTIOTHH.
Kpatkas ucropus ee pasButusa. CucteMsl eAMHUI] H3MepeHus. Pu3ndeckre CBOHCTBA KUIKOCTEH.
I'unpocraTudeckoe AaBlieHUE U €T0 CBOMCTBA. YpaBHeHHUE paBHOBecHs. OCHOBHOE ypaBHEHHE
rugpocTaTuky. 3akoH [lackams. 3akoH coobmaromuxcs cocynoB. Cuia JaBleHHs XKHUIKOCTH Ha IIOCKUE
noBepxHocTH. OTpeniesIenue eHTpa JaBiIeHns. 3aKOH ApXuMena.

Paznen 2. OCHOBbI KHHEMATHUKU 1 JIUHAMUWKU XXUAKOCTHU

2.1. JIuHUM TOKOB *KUJIKOCTH M BUXPEBBIC JIMHUU. DJIEMEHTApHAs CTPYHKa )KUJIKOCTH. Y paBHEHHE
HepaspeiBHOCTH. [ToTok sxuakoctu. uddepennumansaoe ypaBHeHue Diepa. YpaBHeHus bepHyom.
KoadduiineHTbl KHHETHYSCKOW SHEPTUH.

Paznen 3. OJJHOMEPHOE JIBMJKEHUE XXUIAKOCTHU

3.1. Buzpl ruapaBindeckux conpotunienuit. O6mast Gopmyiia kos¢hGuireHTa moTepb Haropa mno JAJHHE.
DopMyIIbl T CpeHeN CKOPOCTH U pacxoa.

3.2. KacarenbHble HanpsbKeHUs. Pexumbl ABMkeHUs xKuakoctu. Yucno Peitnonbaca. Ilotepu snepruu npu
JaMUHApHOM U TypOyieHTHOM pexnme. KoapduimenT dapcn npu TypOyIEHTHOM peXUME B TIAAKHX
Tpybax. Pacnpenenenune ckopocteii B TypOyJI€HTHOM NOTOKE B Iakux Tpy6ax. [lonsrue o
THIPABJINYECKH TIIaJKUX ¥ THAPABINYECKH IIEPOXOBATHIX CTCHKAX.

3.3. Cucremsl ypaBHeHnuili HaBre-Ctokca u Pelinonbaca. Tpexcnoiinas monens [Ipanarnsa- Kapmana.

3.4. UcTeueHne >XUAKOCTH U3 HE3aTOIUIEHHOTO OTBEPCTHS B TOHKOI cTeHke. KoadduuueHt cxarus.
Koapduuuent ckopoctu. Mcreuenune yepes 3atorieHHoe oTBepeTre. Bunbl HacaikoB. Bomocnueel 1 ux
BuABL. Bogocnus ¢ mupoxumM nmoporomM. Bogocnns mpakTHaeckoro mpoguis.

Paznen 4. TUAPOJIOTUYECKUE PACYETDI

4.1. O0mue cBeeHHs O THAPOJIOTHYECKUX pacueTax. [IppuMeHeHne MaTeMaTH4ecKol CTaTHCTHKHU JUIs
OIpENIENIEHUs PACUETHBIX THPOJIOTUUECKUX XapaKTePUCTUK. AHaIUTHYECKas U SMIUPUIECKask KPUBbIE
obecrieuenHocTH. Jlnneitnas xoppesiius. Hopma rooBoro croka. MakcuManbHbIE PacXo/ibl BOJBI PEK.
Pacyer MakcHUManbHBIX PacX0A0B BOABI IPH HEAOCTATOUHOCTU TUAPOMETPUYECKHX JaHHBIX. PacueTHble
rugporpadbl MOJIOBOIbS U TABOIKOB.

4.2. TunpaBiamdaecKuil pacueT KaHaoB. [ mapaBiIMyecKy HAaUBBITOAHEHIIIeE CEUeHNE KaHajla. Y paBHEHHE
[Ie3u. Pacuer KpuBBIX CBOOOHOM MMOBEPXHOCTH BOJIBI B peKax. Y IeNbHAS SHEPTHUs CEUCHUS.

4.3. PacuetHo-rpaduueckas paboTa.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

rJ:ign HanmMeHnoBanwue 1abopaTopHBIX paboT / KpaTKOe coiepKaHue

1 [JIP Ne 1. 3yuenue ruipoCTaTUYECKOTO JTABJICHHUS.

YcTpoiicTBO M IPUHIHAT IeHCTBHA MaHOMeTpa. OnpeaencHre MaHOMETPHIECKOTO TaBJiIeHus. Bakyym.
3akoH coobmaromuxcs cocynoB. [Ieezomerp. ['mapocraTraeckuii Hanop. I1re30MeTprdecknii HaTop u
T€OMETPUUECKUI HAIlop

2 |JIP Ne2. DkcniepuMeHTalIbHOE UCCIIEIOBaHNE ypaBHEHUs bepHyuim.
ypaBHeHI/Ie EepHynm/I JUIA JIMHUU TOKaA. Onpeaeﬂeﬂne CJIaracMbIX YpaBHCHUS BepHyﬂJ’II/IZ ITOJIOKCHUEC
[IbE30METPUYECKOM U CKOPOCTHOM XapaKTEepUCTUK. PacyeT cyMMBbI TpeX yIeIbHBIX 3HEPIUuil s ABYX
ceueHuil TpyOKH TOKa.

3 |JIP Ne3. MccnenoBanue NBUKEHUS KUIKOCTU B TPyOE MEPEeMEHHOTO CeUSHHUSI.
OnpeneneHue Tpex HallOpOB — FEOMETPUUYECKOTO0, TbE30METPHUUECKOTO U CKOPOCTHOTO JUIsl pa3IMUHbIX
cedeHHit B TpyOke Toka. PacueT cyMMBI TpeX HamopoB ISl pa3THIHBIX CCUCHHH.

4 |JIP Ned. VccnenoBanue NBUKECHUS )KUIKOCTH B TPYOE MPH PA3IUYHBIX CKOPOCTSIX
MOTOKA.

OnpeeneHre pacxoa0B BOJBI B TPYOE ¢ pa3IHMyHBIM EPEMEHHBIM cedcHueM. OnpeiesicHre Hamopa o
npe3oMeTpaM. Pacder ckopocTeil ¢ yueToM IIomaaet NonepeyHoro CeYeHuUsl.

5 |JIP Ne5. M3yueHue pexxruMOB JBUKCHHUS KUKOCTH.

Onpez[eneHI/Ie qucia PeﬁHOJ’IB,Z[C& JUIA ABUIKCHUA JIAaMUHApHOI'O U Typ6yJ'ICHTHBIX IIOTOKOB B CTEKIIHHOU
TpyOe ¢ momadeil mHIuKaTopa. M3MepsroTcs: pacxol, CKOPOCTH TCUCHHS, JUAMETP CTEKISTHHON TPYOKH.

6 |JIP Ne 6. MiccnenoBanme UCTEUSHHS BOJIBI YepE3 OTBEPCTUE B TOHKOW CTEHKE IIPU
MTOCTOSIHHOM Harope.

W3yyenue BogocnyBa ¢ TOHKUM Ioporom. M3yuenue annaparypsl, I03BOJISAIOLICH ONPEAENATh YPOBHU U
CKOPOCTH TCUCHUA. Pacuer pacxoa 4epe3 BOAOCINB C TOHKHUM IMOPOTOM.
7 |JIP Ne7. V3ydeHue ruipaBiIndeckoro yaapa.
Nzyyenne paboTsl anmapaTtyphl, U3MEPSIONIEH NaBleHHe B TpyOe pH Pe3KOM 3aKPHITUN 33]IBUKKH.
4.3. CamocTosiTenbHas paboTa 00y4arommxcsl.
No
Bun camocrosTensHo# paboTh
/11

1 |BrimonHeHHe ABYX pacyeTHO-rpauIeckux padboT

2 |llogrotoBka K MpOMEXYTOYHOW aTTECTAIMU TI0 MaTepHajaM JIEKIHA 1 TaO0paTOPHBIX
pabor.

3 |[ToaroroBka K TeKyIeMy KOHTPOJIIO TIO TEMaTHYECKUM paszenam «[ uapocratukay u
«KuHeMatnka u TUHaAMUKa KUKOCTH.

4 IToarotoBka K J1a00paTOpHBIM paboTaM COTJIACHO Y4eOHOro IiaHa

5 |Pabora ¢ TeKIMOHHBIM MaTepUaioM 1o caeayromien Temaruke: «Knaccudukanus u

OCHOBHBIE MOJIOKEHUS TUCIUTUTHHEI . [IpeameT runpaBnuku u ruaposioruu. Kpatkas
ucropus ee pa3BuTus. CHCTEMBI €AMHULL U3MEpEeHUS. PDU3NYECKHE CBOMCTBA )KUIKOCTEMH.
I'mapocraTnyeckoe JaBIeHUE U €ro CBOMCTBA. Y paBHEHHE paBHOBeCHSI. OCHOBHOE
ypaBHEHHUE TuipocTaTukKU. 3akoH [lackamns. 3akoH cooOrmaromuxcs cocynoB. Cuma
JABJICHUS KUJKOCTU Ha TUIOCKHE MOBEpXHOCTH. OnpeenieHne LeHTpa JaBIeHus. 3aKOH
Apxumena. u ap.




/ Bun camocrosiTensHO#M paboThI
/1

6 [Pabora c nuTeparypoii 1 HOpMAaTUBHOM JOKYMEHTAIMEH HA TEMbIL: «AHAITU3
HOPMAaTUBHBIX JOKYMEHTOB, IPUMEHSIEMbIX B MOCTOCTPOECHUN», «COBPEMEHHBIE METO/IbI
MIPOEKTUPOBAHUSI MOCTOBBIX MIEPEXO0/IOBY», «AHAIIU3 U COMOCTaBICHUE METOIOB
IPOEKTUPOBAHUS IIPUMEHSIEMbIX 3a pyOexom», «BogooxpaHHbie 30HbI U HOPMATUBHbBIE
JIOKYMEHTBI UX PErJIaMEHTUPYIOLIUE

Brmonnenue pacueTHo-rpaduyeckoit paboThI.

IToaroroBka K MpOMEXyTOYHOM aTTECTALIMH.

[TonroroBka K TeKyIiemMy KOHTPOJIIO.

4.4. ITpumepHbIN IEPEUEHb TEM PACUETHO-TPAPUUECKUX padoT
1.

5. Ilepedenr wu3maHuii, KOTOpBIE PEKOMEHAYETCS HCIIOJIb30BaTh IIPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

11\/?1 bubnuorpaduueckoe onucanue Mecto nocryna

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

2 PacueT HEepaBHOMEPHOTO ABUKEHUS KUJKOCTH B OTKPBITHIX MUUT, 2009

pycnax B cucteme Mathcad. JTynuna T.A. c.Kadenpanbhas

oubnmmoreka, 100 3k3.

3 I'unpasnuka Arpockun U.. Owmckoro CXMU, 1935
314¢.32 A26 536(075.8)

4 I'uppasnuka u rugposnorus. Xenesnskos ['.B. Tpancnopt, 1989 uz.4 -
1;u3.1-2;ya.2 - 37;
ya.l - 245; §6. - 3;

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHUHU JUCHIUIUIMHBI (MOTYJIS).

1. Hayuno-texnudeckas oudnuoreka PYT(MUUT): http://library. miit.ru

2. Caiit OAO «PX»: http://rzd.ru

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

4. ITouckossie cuctemsbl: Yandex, Google, Mail.

7. IlepeyeHp  JHUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIC OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS UCITUTIIIUHBI (MOIYJIs).




Oducneiii naker npunoxenuid Microsoft Office;

Cucrema aBTOMAaTU3UPOBAHHOTO NpoekTupoBaHus AvtoCAD;
Cucrema aBTOMaTU3MPOBAHHOIO MpoeKTUpoBaHus Komnac;
Cnenmanu3upoBanHas nporpamma Mathcad,

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBIICHHUS 00pa30BaTEIBHOTO MpoILiecca Mo TUCIUILIHHE (MOIYIIIO).

Jlnst  mpoBeAeHUST JIGKITMOHHBIX 3aHATHNA HEOoOXOoIuMa ayauTOpHsl C
MYJIbTUME/IAA alllapaTypou.

9. ®opma nMpoMeKYTOUHOU aTTeCTaIUU:

DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHOYHbIE MAaTEpHUAIIbI, IPUMEHSIEMBIE MPU MPOBEACHUN MPOMEKYTOUHON
aTTecTalny, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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