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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

[{enpr0 OCBOEHUS JUCLUIUIMHBI SBIIFOTCS

M3y4YEeHHE 3aKOHOB PABHOBECHUS U JBWKCHHS KHUAKOCTH, (HOpPM ABMKECHUS
KUAKOCTH M WX (PU3MYECKON CYIIHOCTH, MPUJIOKEHHE 3aKOHOB PABHOBECHUS U
JNBW)KCHHUS JKHJIKOCTEM [UJII pacyeToB pasMEpPOB HHKEHEPHBIX COOPYKEHUH
JKEJIE3HBIX JOPOT, B3aUMOJACUCTBYIOIIMX C BOAHBIMH IIOTOKAMHU.

3aayaMM OCBOCHHSI yU€OHOU JUCIUILINHBI SABJISETCS:

(opMupoBaHHE y OOYYAIOIIMXCS TEOPETUUYECKMX 3HAHUM U IMPaKTUYECKUX
HaBBIKOB,  ONPENENIAEMbIX  00JACThl0  NPO(ECCHOHATBHOW  AESTEIbHOCTU
CHELUATNCTOB U HEOOXOAMMBIX ISl 00ECIEeUeHUs M3bICKAHWM, MPOEKTUPOBAHUA,
CTPOUTENIBCTBA U IKCIUTYaTallMM NHKEHEPHBIX COOPYKEHHUM Ha JKEJIE3HBIX JOpOrax,
B3aMMOJICUCTBYIOIINX C TOTOKAMH KUIKOCTEH, MMyTeM (POPMUPOBAHUS CIAEAYIOIIHNX
KOMIETEHIIMI: CIOCOOHOCTH peliaTh MHXKEHEPHbIE 3aJaud B IPO(eCcCHOHATBHOU
JEATEIIBHOCTH C UCIIOJIb30BaHUEM METOJ0B €CTECTBEHHBIX HAyK, MaTEMaTUYECKOIO
aHallu3a W MOJEIMPOBAHUS; CHOCOOHOCTH OpPraHU30BBIBATb W  BBINOJHSATH
UH)KCHEPHBIC W3BICKAHMWSA, BKIIOYAas TIE€ONE3UYECKUE, THUAPOMETPUUECKUE U
WHXEHEPHO-TEOJOTUYECKHE Pa0OThI

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIMHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh MHXXEHEpHbIE 3aJladyd B MPO(EeCcCHOHATBHON
NEATEIBbHOCTH C MCIOJb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MaTEMATHUYECKOIO
aHaJIM3a U MOJIEITMPOBAHMS;

IIK-4 - cniocoOeH OpraHM30BBIBATH U BBINOJIHATH MH)KEHEPHbIE M3bICKAHUS,
BKJIFOYAsl TEOAE3UYECKHE, TUAPOMETPUYECKUE U HHKEHEPHO-TEOJOTHYECKHE
paboThI B TOM YHUCIIE C IPUMEHEHUEM HU(PPOBBIX MOJENIEH MECTHOCTH.

OO6ydeHue 10 AUCHUIUIMHE (MOJYJIO) TpeArnoiaraer, 4YTo T0 €ro
pe3yabpTaTam o0yyatrouuiicst Oyner:

3HaTh:
OCHOBHBIE 3aKOHBI THAPABIUKU U TUIPOJIOTHH;
NPUHLINIT JACHCTBUSI W3MEPUTENBbHBIX MPUOOPOB M METOABI MOJEIMPOBAHMS
TUAPABIMYECKUX U TUAPOIOTMYECKUX ITPOLIECCOB;
COBPEMEHHBIC ABTOMAaTU3UPOBAHHBIE METOIBI TUAPABIMYECKUX PACUYETOB
VH)XEHEPHBIX COOPYKEHUH, B3aUMOJCHCTBYIOIINUX C IOTOKAMU KUJIKOCTEH.

YMmeTh:



IIPUMEHATh METOJbl TEOPETUUECKOTO M IKCIEPUMEHTAIBHOIO MCCIEN0BaHUS
T'MIPABINYECKUX U THIPOJIOTUYECKHUX IIPOLIECCOB U SIBJICHUN;

MI0JIb30BaThCSl U3MEPUTEIBHBIMU MIPUOOPAMHU; MPOBOJUTH SKCIEPUMEHTHI IO
3aJIaHHOM METOJHUKE U AaHAIIM3UPOBATH UX PE3YJIbTATHI;

IIPUMEHSATDH 3aKOHBI TMIPABIVMKU U THAPOJIOTUU Ul PEUICHUS MPAKTUYECKUX
3aJa4 B OOJIaCTH pacyeTa WHKEHEPHBIX COOPYNKEHHM, B3aHMMOJCHCTBYIOIIUX C
IIOTOKAMM JKMJIKOCTEH, B T. Y. C HCIIOJIB30BAaHUEM COBPEMEHHBIX IPOIPAMMHBIX
CPEICTB.

Baanern:

METOJaMHU TUAPABINYECKUX U THUJPOJIOTHUYECKHX H3MEPEHUM U crocodamu
OLICHKU UX PEe3YJIbTaTOB;

COBPEMEHHBIMM  ABTOMATU3UPOBAHHBIMM  METOJAMH  THUAPABINYECKHUX
pacyeToOB HMHXXEHEPHBIX COOPYKEHUH, B3aMMOJEUCTBYIOIIUX C ITOTOKAMH
KUAKOCTEH, 171 OOOCHOBaHUS TMPUHATUA pEHIeHUWd B NpodeccCHOHaIbHOU
NEATEIIBHOCTH.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JUCIUIUIUHBI (MOIYJIIA).

OO0miast TpyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBisier 3 3.e. (108
aKaJIeMUICCKHX yaca(oB).

3.2. O6bem paucuMmuIdHBL (Moaynsl) B (opMe KOHTAKTHOM paboTh
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

Konunuectso
Tun yuyeOHBIX 3aHATUN acos
Bcero Ce.
Ne4
KonraktHas paboTa rpy NpoBeI€HUHN YU€OHBIX 3aHATHI (BCETro): 64 64
B ToM uucne:
3aHATHS TEKIIHOHHOIO THIIA 32 32
3aHATHUSI CEMUHAPCKOTO TUTIA 32 32

3.3. O0beM AuCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOy4aromuxcsi C
MeJarorn4ecKuMy paboTHUKAMH U (WJIH) JTUIAMU, TIPUBJICKAEMBIMHU K peaTn3alun
oOpa3oBaTeNbHON  MpPOTPpaMMBl  HA  WHBIX  YCJIOBHSX, TP  TMPOBEIACHUU



IPOMEKYTOUHOM aTTeCTALMK COCTaBIAET 44 akaleMHUUECKHUX yaca (OB).

3.4. ITpu oOy4eHnH MO UHIUBUIYATBHOMY y4eOHOMY IJIaHYy, B TOM YHCIIE TIPH

YCKOPEHHOM OOYYeHHUH, 00BhEM TUCHUILUIMHBI (MOJYJISI) MOXKET OBITh pPeaTu30BaH

MOJTHOCTBIO B (hOpME CaMOCTOATEIBHOU paboThl 00yJaromumxcs, a Takke B Gopme

KOHTaKTHOM padoThl OOy4aronIMXcsl C MNEeAaroruyecKuMu paOOTHUKAMH M (HJIN)

JIMgamMu, IpPUBJIICKACMBIMH K pcajin3alivu O6paSOBaTCHBHOﬁ IIporpaMmMbl Ha HMHBIX

YCIIOBUAX, IIPU IMTPOBCACHUN HpOMC)I(yTO‘-IHOfI arTecrauuu.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

Pazpnen 1. OCHOBBI TMIPOCTATUKUA

1.1. Knaccuguxanust 1 OCHOBHbIE TIOJIOKEHUST TUCUUILIMHEI . [Ipeamer ruapasnuku u rugposorun. Kparkas
ucropus ee pa3BuTHa. CHUcTeMbl eAUHUI] H3MepeHus. du3zndeckue cBONCTBA xuakocTel. ['uapocraTuueckoe
JIaBJICHUE U eTo CBOMCTBA. YpaBHeHHE paBHOBecua. OCHOBHOE ypaBHEHHE I'MIpOCTaTUKH. 3aKkoH [lackas.
3akoH coobmaromuxcsa cocy1oB. Cuila JaBIeHUS KUAKOCTH Ha IIOCKKE MOBepXHOCTH. OmpeenieHne neHTpa
naBieHus. 3akoH Apxumena. IIpeamer ruapasnuku u rugponoruu. Kpatkas uctopus ee pazButus. CuCTeMsl
eauHu1 n3MepeHns. Gu3ndeckne CBOMCTBA KUAKOCTeN. ['MapocTaTHueckoe JaBIeHHE U €eT0 CBOKMCTBA.
YpaBHenue paBHOBecHs. OCHOBHOE ypaBHEHHE TMAPOCTATHKH. 3akoH [lackans. 3akoH cooOmaronmxes
cocynoB. Cuna gaBneHHs KHUIKOCTU Ha IUIOCKHE MOBepXHOCTU. OnpeieNieHue LEeHTPa AaBICHH. 3aKOH
Apxumena.

Paznen 2. OCHOBbI KNHEMATHUKU U AIMHAMUKU XUAKOCTU

2.1. JInHUYM TOKOB KHUJIKOCTH M BUXPEBBIC JIMHUU. DJIEMEHTApHAS CTPYHKA )KUIKOCTH. Y PaBHEHHE
HepaspbiBHOCTH. [ToTok sxuakoctu. JuddepenimansHoe ypaBaenue Diiiepa. YpaBHeHus bepHyILiu.
KoadduiineHTbl KHHETHUSCKOW SHEPTUH.

Paznen 3. OJJHOMEPHOE JIBM’KEHUE XXUIAKOCTHU

3.1. Bunsl runpaBiandeckux conporusieHnit. O0mas Gopmyna kosdduiienTa noTepb Haropa Io JJIHHE.
DopMyItel 11 cpeHEH CKOPOCTH U pacxo/a.

3.2. KacarenbHble HanpspKeHUs. PexumMbl ABrokeHus xkuakocty. Yucno PeitHonbaca. [lorepu sHepruu npu
JaMUHApHOM U TypOyieHTHOM pexnme. KoapduimenT [dapcn npu TypOyIEHTHOM peXUME B TIIAAKHX
TpybOax. Pactipenenenue ckopocTei B TypOyJIEeHTHOM ITOTOKE B MIAAKUX TpyOax. [ToHsATHE O THApaBIMYeCcKH
TJIQAKUX ¥ THIPABINYECKH MEPOXOBATHIX CTEHKAX.

3.3. Cucrems! ypaBHennit Hasre-Ctoxkca n Peitnonpaca. Tpexcnoitaas mogens [Ipanntisa- Kapmana.

3.4. UcTeueHne >XUAKOCTH U3 HE3AaTOIUIEHHOTO OTBEPCTHS B TOHKOH cTeHke. KoaddurmenT cxarus.
Koadduument ckopoctu. Mcreuenne yepes 3aTorieHHOE OTBepcTHE. Buabl HacankoB. BogocnuBel 1 ux
Bubl. BogocnuB ¢ mmpoknm noporom. Bogocnus npaktudaeckoro npodus.

Paznen 4. TUIPOJIOTUHYECKHUE PACUETDI

4.1. O0mue cBeieHHs O THAPOJIOTHYECKHX pacueTax. [IpiMeHeHne MaTeMaTHuecKoi CTaTUCTUKY ISt
OIpENIENIEHUs PACUETHBIX THPOJIOTUUECKUX XapaKTePUCTUK. AHaIUTHYECKas U SMIUPUIECKask KPUBbIE
obecrieuennocTy. JluHeitnas koppensiusa. Hopma romoBoro croka. MakcuMallbHbIE PACXOABI BOJIBI PEK.
PacueT MakcuMaJIbHBIX pacxoa0B BOABI IPHU HEAOCTATOYHOCTHU TUAPOMETPUICCKUX TAHHBIX. PacueTHbie
ruporpadsl OIOBOIBS W TABOJKOB.

4.2. TunpaBiamaecKuil pacyeT KaHaIoB. | napaBiIMyecKy HAaUBBITOAHEHIIIeE CEUeHNE KaHajla. Y paBHEHHE

[Ie3un. Pacyer kKpuBBIX CBOOOHOI MMOBEPXHOCTH BOJBI B PEKax. Y AeIbHAS YHEPTUS CEUCHHS.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/11
4.3. PacuetHo-Tpadmdeckas padora.
4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.
JlaGopatopHbie pabOThI
No
i HaunmenoBanue 1abopaTopHbIX paboT / KpaTKOe CoIepKaHNE

1 |JIP Ne 1. MI3ydeHne ruipoCTaTUYECKOTO JaBICHUS.
yCTpOﬁCTBO 1 MMPUHIUIT ﬂeﬁCTBI/IH MaHOMETpa. Onpez[eneHI/Ie MAaHOMETPHUYCCKOI'O JaBJICHUA. BaKyyM 3aKkoH
coobmaromuxcs cocynos. [Ise3ometp. ['mnpocraruaeckuit Hanop. [Ise30MeTpudeckuii HAIOp U
TeOMETPUYECKUI Hamop

2 |JIP Ne2. DkcriepuMeHTAIILHOE UCCIICIOBAaHNE YpaBHEHHS bepHyIim.

VYpaBuenue bepuymnnu 1 muHuu Toka. OnpeneneHye ciaraeMelx ypaBHeHUS bepHymu: nonoxxenue
[IbE30METPUYECKOM U CKOPOCTHON XapaKTEepUCTUK. PacueT cyMMBl TpeX yJeNbHBIX SHEPIrUuil s ABYX
ceueHuil TpyOKH TOKa.

3 [JIP Ne3. HccnenoBanue IBUKEHUS KUIKOCTH B TPYO€E MEPEMEHHOTO CEUCHHUS.
Omnpenenenue Tpex HAOPOB — TEOMETPUUYECKOTO, TbE30METPHYECKOTO U CKOPOCTHOTO ISl Pa3IMYHBIX
cedeHHit B TpyOke ToKa. PacueT cyMMBI TpeX HAllOPOB ISl Pa3THIHBIX CCUCHHH.

4 |JIP Ned4. UccrnenoBaHue JBUKEHUS KUJKOCTH B TPYO€E MPU pa3InYHbIX CKOPOCTAX MOTOKA.
OHpeZ[eHeHI/IC pacxoa0B BOALI B TPY6€ C PA3JINYHBbIM NEPEMCHHBIM CCYCHUCM. OHpe,Z[CJ'ICHI/IC Hamopa 1no
MbE30METpaM. Pacuer CKOpOCTCﬁ C yUeTOM rmomaz[ef/i nonepeuHOro CCUCHUs.

5 JIP Ne5. M3ydeHue pesKkMMOB JABMXKCHUS KUIAKOCTH.

Omnpenenenne yucia PeliHonbaca i ABMKEHUS JTAMHHAPHOTO M TYPOYJICHTHBIX IOTOKOB B CTEKJISTHHOM
TpyOe ¢ nonaueii nHauKaropa. M3mepsrorcs: pacxol, CKOPOCTH TEUCHUS, AUAMETp CTEKISIHHOM TpyOKH.

6 |JIP Ne 6. MccnenoBanue uCTeYeHUS BOJIBI Y€PE3 OTBEPCTHE B TOHKOM CTEHKE TPU
MMOCTOSIHHOM Harope.

N3yuyenune BogocauBa ¢ TOHKUM OporoM. M3ydeHue anmnaparypsbl, MO3BOJISIONIEH ONpeaesnsTh ypOBHU U
CKOPOCTH TCUYCHUS. Pacuer pacxoaa 4epe3 BOAOCINB C TOHKHUM ITOPOTOM.
7 |JIP Ne7. 3ydenue ruapaBIddeckoro yaapa.
N3yuenne paboTHI anmaparypsbl, U3MEpSIONIel JaBIeHUE B TPyOe MPH PE3KOM 3aKPBITHH 3aIBHKKH.
4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.
Ne
Bun camocrositensHoOM paboTh
n/m

1 |BeimosnHeHue ABYX pacueTHO-TpapuuecKux padoT

2 |[logroroBka K MpOMEXKYTOUHOM aTTECTAIMH 10 MaTepHaliaM JIEKINI 1 1a00paTOPHBIX
pador.

3 |IloaroroBka K TEKyIIeMY KOHTPOITIO IO TEMAaTHIECKUM pasjienaM «[ uapocTaTukay u
«KuHnemaTnka 1 JUHAMHUKA KUIKOCTH.

4 |IloaroroBka K 1a00paTOPHBIM pabOTaM COTJIACHO Y4eOHOTO MiIaHa

Pabora c IeKIIMOHHBIM MaTepHUaIoM T0 cleayromieit Temaruke: «Knaccudukanus u
OCHOBHBI€ MOJOKEHUS TUCUUILIUHEI . [Ipeamer runpasnuku u ruaponoruu. Kpatkas
ucropusd ee pa3Buths. CHCTEMBI €AMHUILL U3MEpeHUS. PU3NYECKHE CBOMCTBA KUIKOCTEM.
['unpocraTyeckoe AaBlieHUE U €ro CBOICTBa. Y paBHeHHE paBHOBecHs. OCHOBHOE




/o

Bun camocrositensHOM paboTh

ypaBHEHHUE THIpocTaTuKU. 3akoH [lackamns. 3akon coolmaromuxcs cocynoB. Cuma
JABJICHUS KUAKOCTU HA MIIOCKUE MOBEPXHOCTH. OmpeiesieHue HeHTpa JaBiIeHHs. 3aKOH
Apxumena. v ap.

PaboTa ¢ nuTepaTypoil 1 HOpMAaTUBHOW JOKYMEHTAIIUEH HA TEMbI: «AHAJIN3 HOPMATHUBHBIX
JIOKYMEHTOB, IPUMEHSIEMBIX B MOCTOCTPOCHUMN», «COBPEMEHHbBIE METOAbI TPOSKTUPOBAHUS
MOCTOBBIX MIEPEXOI0BY, «AHAIN3 U COMOCTABICHUE METOJOB TPOCKTUPOBAHUS
MPUMEHSIEMBIX 32 pyOekoM», «B0TI00XpaHHbBIE 30HBI 1 HOPMATHUBHBIE IOKYMEHTHI X
pEryiaMeHTUPYIOLIUE)»

Brimonnenue pacyeTHO-Tpadudeckoi paboThlI.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. TTpumepHbId TIepeueHb TEM PacYeTHO-TpaPUIecKuX padoT
1.

5. HepequB HBIIaHHﬁ, KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BATH IIPpHU

OCBOCHUHU JUCHUILUIMHBI (MOYJIA).

r.][\/ri bubnuorpaduueckoe onucanue Mecto goctymna

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

2 Pacuer HepaBHOMEPHOTO IBUKEHUS )KUJIKOCTU B OTKPBITBIX MMUT, 2009

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

6ubmmotexa, 100 3k3.

3 I'mppasnuka Arpockus 1.A. Omckoro CXH, 1935
314c.32 A26 536(075.8)

4 I'mppasnuka u rugponorus. XKenesnsxos I'.B. Tpancnopr, 1989 43.4 -

1; u3.1-2;ya.2 - 37;
yu.l - 245; $6. - 3;

6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS TPHU

OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

1. Hayuno-rexanueckas 6ubmuorexka PYT(MUUNT): http://library.miit.ru
2. Caiitr OAO «PX]I»: http://rzd.ru

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

4. TTouckossie cuctemsbl: Yandex, Google, Mail.




7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

OducHsiii naket npunoxxenuit Microsoft Office;

Cucrema aBTOMaTHU3UpOBaHHOTO NpoekTupoBanusi AvtoCAD;
Cucrema aBTOMaTU3UPOBAaHHOTO IpoekTupoBanus Komnac;
CrnenmanusupoBaHHas nporpamma Mathcad;

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIBLHOTO MpOolecca MO AUCIUILTUHE (MOIYIIIO).

JUist  mpoBeleHUs JICKIIMOHHBIX  3aHATUM HEOoO0XOoauMa ayAuTopusi ¢
MYJIbTUMEINA alapaTypou.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEpUAIIBI.

OneHoYHbIE MaTepUalIbl, TPUMEHAEMBIE NPHU NPOBEACHUU IPOMEKYTOUYHOU
aTTeCcTalluH, pa3padaThIBalOTCA B COOTBETCTBUH C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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