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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llens qucrmIuInHEI — 00ecnednTs GOPMHUPOBAHIE Y 00yJaroMIXcs 00IIenpodeCCHOHATBHBIX KOMIIETEHITIH,
MO3BOJISIFOLINX PELIaTh NMPAKTHYECKHE 33/1a4l Ha OCHOBE 3HAHMH OCHOBHBIX ITOHSTHH, METO/IOB M 3aKOHOB T'M/IPABIIMKU U
THAPOJIOTHH.

1.2 3a;[a'{aMH JUCHUIIINHBI ABJISACTCA (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ M HAaBBIKOB I10 CJICAYIOIIUM HaIlpaBJICHHUAM I/IH)KeHepHOﬁ
ACATCIbHOCTH!

1.3 | - 3HaHUE OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB U MOJieen TUAPABIWKA U TUAPOJIOTHUH; (1)PI3PI‘I€CKOI>1 CYIIHOCTH ﬂBHCHHﬁ,
N3y4a€MbIX FI/II[paBHI/IKOfI u m/:[ponomeﬁ; (bOpM JBMKCHUS XKUIKOCTH U ypaBHeHHﬁ, KOTOPBIMU OHU OITMCBIBAKOTCS,

1.4 | - 3HaHMEe 1 YMEHUE UCITOJIB30BaHUA METOLOB TCOPCTUICCKOI'O U SKCIICPUMECHTAJIBHOI'O UCCIICJOBAHU B THAPABIIUKE U
TUAPOJIOTUH,

1.5]- YMCEHHS BBIITOJIHATD THAPABINYCCKUEC PACYCTHI UIA PETYINPOBAHUSA ITOTOKOB U PYCJIOBBIX ITPOLICCCOB Ha NEPCCCUCHUN
TPacC KEJIE3HBIX T0POr' C BOOOTOKAMU.

2. MECTO JUCHUIIJINHBI (MOAYJIsAA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBI

[ucn (paszznen) OI: | b1.0.26

3. KOMIETEHIIMU OB VYAIOIIETOCsl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI U CLIUTIJINHBI
(MOJLY.IsT)

OIIK-1 CrniocobeH pemaTh HHXEHEpHBIE 3a/1a4H B TIPO(HECCHOHATBHON JISATENILHOCTH C HCIIOTB30BAHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTEeMaTHUECKOT0 aHATN3a U MOJCITHUPOBAHIS

OIIK-1.3 IIpuMeHsIeT ecTecCTBEHHOHAYIHBIE METOBI TEOPETHIESCKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHIS 00BEKTOB, IPOIIECCOB,
SIBIICHUI; TIPOBOJUT YKCIIEPUMEHTHI 110 33JaHHOM METOIUKE U aHAU3UPYET PE3YIIbTaThI

ITK-1 CriocoOeH opraHu30BBIBATh M BHIIONHATH HHKEHEPHBIC H3BICKAHUS TPAHCIIOPTHEIX ITyTeH M COOPY)KCHHUH, BKITIOYAst
reo/ie3ndecKre, THIPOMETPHUECKIE U HHKEHEPHO-TE0JIOTHIeCKUE pabOThI

ITK-1.3 [Ipou3BOANUT THIPOMETPHICCKHUI pacueT sl O0BEKTOB TPAHCIOPTHONW HH(PPACTPYKTYPHI

B pe3yabTaTe 0ocBOeHUs IMCUMIIJIMHBI (MOAYJIs1) 00y4aKOLIMIiCA J0/KeH

3.1 |3naTh:

3.1.1 [ METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO HCCIICIOBAHIS (QM3HUECKIX OO BEKTOB, IIPOLIECCOB U SBICHUH, METOIHUKY
IIPOBEICHHS M 00pabOTKH Pe3yNbTaTOB (PU3NIECKOr0 3KCHEPHMEHTA B 00JIACTH THAPABINKH U THAPOJIOTHY,

3.1.2 | ocHOBHBIE 3aKOHBI THAPABIIMKH; 3aKOHBI PABHOBECHS U IBIDKCHUS XKHUAKOCTH; (DU3MUECKYIO CYIITHOCTD SIBICHHUHA,
U3y4aeMbIX THIPABIUKOH; ()OPMBI IBIKCHUS KUIKOCTH U YPABHEHHMSI, KOTOPBIMU OHHU ONHCHIBAIOTCS, OCHOBBI THAPOIIOTUS
U TUAPOMETPUH

3.2 | YMeTh:

3.2.1 | IpUMEHATH METOBI TEOPETUIECKOTO M SIKCIIEPUMEHTAILHOTO UCCIIEAOBaHUS (PU3MUECKIX OOBEKTOB, IPOLIECCOB U
SIBJICHUH, TIPOBOANTDH (PU3NUECKUE IKCIIEPUMEHTHI 10 33JJaHHOH METOAMKE M 00padaThIBaTh UX PE3yJIbTATHl B 00JIaCTH
THPABINKA ¥ THIPOIOTHH;

3.2.2 | ucrionb30BaTh OCHOBHBIE TIOHATHSA U 3aKOHBI TUIPABINKA U TUIPOJIOTUH AJs PEHICHHs NPAaKTUYECKHUX 3a7a4; MPOBOIUTh
THIPOMETPUIECKHIH pacyeT 11 00BEKTOB TPAHCIIOPTHOH HH(PPACTPYKTYPHI

3.3 | Baagern:

3.3.1 | HaBBIKAMH ITPUMEHEHHS METOIOB TEOPETHUYECKOTO M SKCIIEPUMEHTAIIBHOTO HCCIIEIOBAHUS (PU3NUECKUX OOBEKTOB,
IIPOLIECCOB U SBJICHUH, HABBIKAMH MIPOBEACHUS (PU3UIECKUX SKCIIEPUMEHTOB I10 33JaHHON METOIMKE 1 HaBBIKAMHU
00paboTKH UX Pe3yabTaTOB B 00JACTH TMAPABIUKU U THIPOJIOTUY;

3.3.2 | HaBBIKAMU [TPUMEHEHHUSI OCHOBHBIX ITOHATHI M 3aKOHOB TMAPABIMKA M TUAPOIIOrUH ISl PEIICHUSI TPEAMETHO-
npoUIIBHBIX 3a1a4

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HaumenoBaHue pa3aesioB M TeM /BH]I 3aHATHSI/ Cemectp | Yacos | Ilpnmeuanue

3aHATUSA / Kype

Paznen 1. OCHOBBI THIPOCTATUKHA

1.1 OcHOBHBIE ITOHATHUS U onpenencHus. Kpatkuii 0030p pa3BUTHS THAPABINKY, 5 2
THAPOIOTHY U THAPOMETPUH, UX 3HAaUE€HHE B CTPOUTENIBCTBE JKEIE3HBIX JOPOT.
OcHOBHBIE (hU3MUECKUE CBOMCTBA XKHUIKOCTEH. Mosiens HeBA3KOH (MIeaabHOM )
xupakoctu. 'mapocraruka: I'uipocraTHueckoe JaBjIeHUE U €0 CBOMCTBA.
OcHoOBHOe ypaBHEHHE TuapocTaTuki. CHITBI JaBICHUS HA IJIOCKUE U
KPUBOJIMHEHHBIE TOBEPXHOCTH. /JIek/

1.2 OcHOBHBIE (PU3UUECKHE CBOMCTBA KHUIKOCTEH. [ mapocTaTHaeckoe qapjIcHUE U 5 2
ero cBoiictBa. OCHOBHOE ypaBHeHHE TuaApocTaTuku. /TIp/

1.3 IMpubops! 11 H3MepeHns H30BITOYHOTO TABICHAS U TABICHHS 5 2
paspexenust. /J1ab/




Paznea 2. OCHOBBI THAPOANHAMMUKHA

2.1

Kunematnueckue 37eMeHTHI T0TOKa. JIMHUS TOKa, TpyOKa TOKa, 3JIeMEHTapHast
CTpy#Ka, MOTOK. BUJIbI NBMKEHUS KUIKOCTH: YCTaHOBUBIIEECS U
HEYCTaHOBUBILIEECS, HATIOPHOE U OE3HAIIOPHOE, PABHOMEPHOE H HEPAaBHOMEPHOE.
VYpaBHeHME Hepa3pbIBHOCTHU ABMXKEHUS KuAKocTH. [TonsTre pacxona u cpeaHen
ckopoctu. YpasHenue [l.bepuymm: Ypasuenue Jl.bepuymnnu nns snemenTapHon
CTPYHKHU HIEaNbHOI XKUAKOCTH U ITOTOKA PEANBHOH (BSI3KOH) KHIKOCTH.
MNurepnperanus ypasHenus J.bepHymninu 1 ero npakruyeckoe
npuMeHenue. /JIex/

2.2

OrnpeneneHue CUil THAPOCTATHYECKOTO NABJICHHS Ha ITIOCKHE U
KpHUBOIHMHEHHBIE ToBepxHOCTH. /IIp/
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YpaBHeHUE HEPa3pPbIBHOCTH JBWKEHUS KUAKOCTH. YpaBHeHue Jl.beprymniu
JUISL DJIEMEHTapHON CTPYMKH MI€aNbHON KUAKOCTU U MTOTOKA PeasIbHOM (BSA3KOM)
sxunkoctH. [Torepu Hamopa. /Ip/

2.4

V3ydeHne pe>KMMOB TeYEHUS )KUAKOCTH. /J1ab/

2.5

OkcrnepUMeHTalIbHAS WLTIOCTpaIHs ypaBHeHHS bepHymu. /J1a6/

2.6

I'uopaBnuyeckue conpoTuBieHus. PexxuMbl qBrxkeHus Kuakoct: OCHOBHOE
ypaBHEHHE paBHOMEPHOTo JIBKeHHs )uakocTH. Kpurepuii Peitnonbca,
JaMUHAPHBIN U TypOy/eHTHBIN pexum.IloHATHE 0 THAPABIMYECKIX
CONPOTHUBIIEHUAX U NoTepsax Hanopa: [Ipodunu ckopoctelt, hopmynsl ans
pacueTa morepb Hamopa B Tpyoax. [IyTeBble 1 MeCTHBIE THAPABIUICCKUC
conporuBieHus. Popmyna [lapcu u dpopmyna Beticbaxa. /JIex/

2.7

Omnpenenenne ko3P PureHTa THAPABINIECKOT0 TpeHus. /J1ab/

2.8

ITorepu Hamopa npu BHE3AIMHOM pacIupeHun Tpyos /J1ad/

2.9

IToTepu Hamopa npu BHE3AITHOM CYXXEHHH TpYOsI /J1ab/

Paznen 3. UCTEYEHME )KUJIKOCTHU YEPE3 OTBEPCTHSI,
HACAJIKH, BOJOCJIUBBI. THAPABJIMYECKHNHU IPBIKOK U
COIIPSI’KEHUE BBE®OB

3.1

VcTedenne )XUIKOCTH Uepe3 OTBEpCTHs U Hacaaku: Kimaccudukarms
oTBepcTUi. McTeueHue KUIKOCTH Yepe3 MaJIoe OTBEPCTUE B TOHKOM CTEHKE B
armocepy. Bonocnussl: Kinaccndukanus BogocnuBoB. ['napasinyeckuii
pacueT BomociuBoB. /JIex/
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OmbITHOE ompeneneHne K03 (GUINEHTOB pacxosa, CKOPOCTH, CKATHSI U
COIPOTUBJICHUS U3 OTBepCTUil U Hacanok. [TonsaTue uuBepcuu crpyu. Buabl
Hacagok.I'uapaBnnueckuit NpbLKOK U conpsikeHue 6beoB: YCnoBus
00pa30BaHUs THIPABINYECKOr0 MPEDKKa. OCHOBHOE YpaBHEHHE
THAPABINYECKOTO NMPhDKKa. [ paduk mpeikkoBoit Gpyrkmmn. /Cp/
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HcTedenne )XUIKOCTH Yepe3 OTBEPCTHS, HACATKH, BOJOCIHBEI.
THJIPABIMYECKUI MPBDKOK U conpsikenne 6bedos /I1p/
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HcnpiTanus MepHo#t quadparmsr. /J1ad/

3.5

HcnbiTanus pocceibHOro peryistopa pacxoza. /J1ad/

Paznen 4. THAPABJIMKA JJOPOXXHbBIX BOJOITPOITYCKHBIX TPYE 1
MAJIBIX MOCTOB

4.1

JloporkHBIE BOAOIPOITYCKHBIE COOPYKEHUS: [ mapaBnuueckast KiaccHpuKaIms
JOPOXHEBIX TPYO. ['mapaBIudIeckuil pacueT OTBEPCTHH JOPOKHBIX TPYO M MAJIBIX
MocTOB. /JIex/

4.2

Tunpasnrika Gonbiimx MOCTOB: PycroBbie mporiecchl. OCHOBHBIE TIPUHIIUIIBI
pacueTa OTBepCTHA OONMbIINX MOCTOB. /Cp/
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I'mapaBnudeckuii pacyeT TOPOXKHBIX BOJONPOITYCKHBIX TpyO. /I1p/

Pazgen 5. IBKEHUE I'PYHTOBBIX BOJ[

5.1

JBiKeHHe TPYHTOBBIX BOA. OCHOBBI pacyeTa JaMUHAPHON (QHIBTPALIUH.
Pacuer ¢unpTpyromux Hacsmeit. /Cp/

Paznen 6. OCHOBBI T'HJAPOJIOI'NHN




6.1 O6mas ruxponorus cymri: KpyroBopoT BosI B IpHpOAE. YpaBHEHHE BOXHOTO 5 2
Gaynanca. OCHOBBI peYHOM ruapoMeTpur: M3Mepenue ypoBHeH U TITyOUH BOJIBI.
Wzmepenne ckopocTeit TedeHus Boabl. OIpeeneHne pacxoIoB BOIBI PEYHBIX
IIOTOKOB.

/JTex/

6.2 OcHoBbI peunoit ruapometpu /TIp/ 5 2

Paznen 7. CAMOCTOSATEJIBHASA PABOTA

7.1 IToaroroska k nekiusam /Cp/ 5 9
7.2 IToxroroBka k npakTiyecknM padoram /Cp/ 5 18
73 IToaroroka k abopatopHbeiM padoram /Cp/ 5 18

Paznen 8. KOHTAKTBIE YACBI HA ATTECTALIUIO

8.1 Koncynsramus nepen sx3amenom /K9/ 5 2

8.2 Ox3amen /KD/ 5 0,3

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepHabl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00y4aroIUXCsl IPUBEICHB! B MPUIOKEHUN K
paboueii mporpamMMe JUCIUIIIHHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUILIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHUH UX OLCHUBAHMS,
pacmpeneneHue 0aIoB MO BUAAM TEKYIIET0 KOHTPOIS pa3pabaThIBAIOTCS MPEHoiaBaTesieM JUCIUIUINHEI C YUETOM ee CIIeIU(UKH 1
JIOBOJISTCS JI0 CBEJICHUSI 00y4arOLIMXCs Ha IIEPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPErofaBaTeNieM NUCIHUIUIMHEI (MOIYIs) B paMKax KOHTAaKTHOH
pabOTHI U caMOCTOATETBHOM PaboThl o0ydarommxcs. [ GUKCHPOBaHUS Pe3yabTAaTOB TEKYIIErO KOHTPOJIS MOXKET HCTIONb30BATHCS
BHOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi JiuTepatypa

6.1.1. OcHoBHas1 IMTEepaTypa

ABTOpBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.1 | Bomuek A.A., mof I'mapasinka, THIPONIOTHS, TUAPOMETPHS: YdeOHOe mocooue Mocksa: | https://www.book.ru/bo
obm1. pex., Bomuex KnoPyc,
A.A., llIBegoBckwmit 2021

I1.B., Illemxo H.H.

6.1.2. JlonotHuTEILHAS JINTEPATYPA

ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc On. agpec
TBO, TOJ1
JI2.1 |Kanekun B. C., I'mppaBnuka u TEIIOTEXHUKA: YaeOHOe TTocoOue TS By30B Mocksa: | https://urait.ru/bcode/45
Muxaiinen C. H. IOpaiir,
2020

6.2 Un¢dopManmoHHbIe TEXHOJIOTHH, UCIIOJIb3yeMble P 0CyLIeCTBJICHHH 00pa30BaTeJbLHOI0 NPoLecca M0 JUCHUILIHHE
(Mony.n10)

6.2.1 IlepeyeHb TULEH3MOHHOIO H CBOOOIHO PACNIPOCTPAHSIEMOI0 IPOrPAMMHOIO ofecreyeHus!

6.2.1.1 |MS Office

6.2.2 TlepeueHb MpoeccHOHAIBHBIX 623 JTAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM




6.2.2.1

EcrecTBeHHOHAaYUHBIH 00pa3oBaTeNbHBIN mopTai: http://en.edu.ru/

6.2.2.2

MexyHaponHast mpodeccuoHanbHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT moc

6224

I'apant ACIIMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayqUTOPHH AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUTIA, YKOMIUIEKTOBAHHEIE CIICIIMATH3UPOBAHHOM
MeOeIbI0 U TEXHUYSCKHMH CPEACTBAMHU 00YUCHUS: MYIETHMEANITHOE 000pYIOBaHHUE Al IPEIOCTABICHUS YIeOHOM
nHOpMAIH OOTBIION ayIUTOPHU H/WITH 3BYKOYCHIIHBAIOIIee 000pyI0BaHHE (CTAIIMOHAPHOE WIIN TTIEPEHOCHOE).
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YueOHbIE ayIUTOPUH AJIs TIPOBEACHNUS 3aHATHH CEMUHAPCKOr0O THIIA, TPYHIIOBBIX H HHANBUAYAIbHBIX KOHCYIbTalUH,
TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CTIEIHAIN3APOBAaHHON MEOEIbI0 1
TEeXHHYECKUMH CPEICTBAMH O0OYUICHUS: MyIbTUMEIUHHOE 000pyA0BaHHE H/MIIN 3BYKOYCIIIUBAIOIIEe 000pyIOBaHHE
(cranoHapHOE WM IEPEHOCHOE)

7.3

ITomereHust 11 CaMOCTOATENBbHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHUKON C BO3MOKHOCTBIO MOJKIIOYEHHUS K
cetr "MHTepHET" M 00eCTIeYeHHEM JJOCTYIIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

7.4

ITomerenus 1y XpaHeHUs! 1 TPOPUIAKTUIECKOTO OOCTY>KUBaHUs y4eOHOro 000pyA0BaHUSI.

7.5

JIabopatopus, OCHAIlleHHas CIIEIHAIbHBIM J1a00paTOPHBIM 000pyIOBaHMEM: CTeH ] ruapasnudecknit TMXK 2.




