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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |lenp mucOMIIIHHEI — 00eCHedYuTh (HOPMUPOBAHHE Y OOydarommMxcs HPO(PECCHOHATBHBIX KOMIIETCHIUH, ITO3BOJISIONIINX
pellaTh IPaKTUYECKUE 3a1a4X Ha OCHOBE 3HAHUI OCHOBHBIX ITOHATHH, METOJOB U 3aKOHOB I'MJPABIMKH U TUIPOJIOTHH.

1.2 |3agauaMu AUCHMIUIMHBI SIBIsIeTCS (OPMHPOBAHHE YMEHHH M HABBIKOB 110 CIEAYIONIIMM HAMpaBICHUSM HHKEHEPHOU
JEATENBHOCTH:

1.3 |- 3HaHME OCHOBHBIX IIOHATHH, 3aKOHOB M MoOJeNeil THUAPABIMKM M THIPOJIOTHM; (HM3NUECKOH CYIIHOCTH SBICHHH,
N3y4aeMbIX THIPABIUKOMN U THIPOIOTHe; popM IBMKESHHS )KUIKOCTH M ypaBHEHHUH, KOTOPEIMH OHU OIHCHIBAIOTCS;

1.4 |- 3HaHWe H YMEHHUE MCIIOJIB30BaAHHUA MCETOAOB TCOPECTUYCCKOIO0 MW SKCICPUMCHTAJIBHOI'O HCCJICAOBAHHA B THAPABIMKE H
TUAPOJIOTUH,

1.5]- YMCHHS BBINOJIHATE THAPABIUYCCKHUEC PACUCThl IS PETYIMPOBAHUA IMOTOKOB M PYCJIOBBIX IIPOLCCCOB Ha IICPECCUCHUU
TpaccC KEJIC3HBIX A0POI' C BOAOTOKaAMU.

2. MECTO JUCHUIIJINHBI (MOAYJIsA) B CTPYKTYPE OBPA3OBATEJ/JIBHOU ITPOI'PAMMBI

[uxxa (pa3aen) OIT: | B51.0.28

3. KOMITIETEHIIMY OBYYAIOIIETOCSI, ®OPMHPYEMBIE B PE3VJIbTATE OCBOEHMSI TUCIUILINHEI
(MOJILYJIST)

OIIK-1 CnocobeH pemaTh HHXEHEpHBIE 32/1a41 B MPOPECCUOHANBHON IEATETFHOCTH C UCTIONB30BaHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHAIN3a 1 MOJEITUPOBAHUS

OIIK-1.3 IIprMeHseT ecTeCTBEeHHOHAYYHbBIE METOIBI TEOPETHIECKOT0 U SKCIEPHMEHTAIFHOTO HCCIIEIOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBICHUI; IIPOBOJUT 3KCIIEPUMEHTBI 110 33JAHHON METOAMUKE U aHAIU3UPYET Pe3yabTaThl

ITK-1 CriocoOeH opraHu30BBIBATE M BBIIOIHATH HHKCHEPHBIC H3BICKAHHS TPAHCIIOPTHBIX ITyTEH M COOPY)KEHHH, BKITFOYast
reojie3ndecKue, THAPOMETPHIECKIE U HHKEHEPHO-TEOIOTHIEeCKUE paOOThI

ITK-1.3 [Ipou3BOANUT THAPOMETPUICCKHIIA pacyeT Uil OOBEKTOB TPAHCIIOPTHOH HH(PACTPYKTYpPEI

B pe3yabTaTe ocBOeHUSs1 AUCHMILIMHBI (MOAYJIsA) 00y4aromiics 10/1KeH

3.1 |3uaTh:

3.1.1 [ METOIBI TEOPETHUESCKOTO M IKCIICPUMEHTAIBHOTO HCCIICIOBAHNS (PH3NIECKIX 00BEKTOB, IIPOIIECCOB U SIBIICHUH, METOIUKY
IIPOBEICHHS B 00paOOTKH Pe3yNIbTaTOB (PU3UUECKOr0 SKCIEPUMEHTA B 00IaCTH TUAPABINKHI U THIPOIOTUH; OCHOBHBIE
3aKOHBI TU/IPABIIMKY; 3aKOHBI PABHOBECHS U JBHKEHHS )KUAKOCTH; (PH3UYECKYIO CYIIHOCTD SIBICHUH, H3ydaeMbIX
THJPABIMKOH; ()OPMBI IBIDKCHUS KUIAKOCTH U YPaBHEHHUS, KOTOPBIMHU OHH OITHCHIBAIOTCS, OCHOBBI THPOIOTHS 1
THJIPOMETPUU

3.2 | YmeTh:

3.2.1 | mpUMEHATH METOBI TEOPETHIECKOTO U SKCIIEPHMEHTAILHOI'0 HCCIICIOBAHUS (PU3HUSCKUX 00BEKTOB, IPOIIECCOB 1
SIBTICHUH, IPOBOUTE (PU3NIECKIE SKCIEPHMEHTHI TI0 3aJaHHOH METOAMKE U 00pabaThIBATE UX PE3yNbTATHl B 00JIACTH
THIPABIMKH U TUAPOIOTUH; HCIIONb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI TUAPABIMKU U THAPOJIOTUHU ATl peILCHUS
MIPAaKTHYECKUX 3a/1a4; IIPOBOTUTE THIPOMETPHICCKUH pacdeT Al 00bEKTOB TPAHCIIOPTHON HHPPACTPYKTYPHI

3.3 | Bragern:

3.3.1 | HaBbIKaMH IPUMEHEHUS] METOAOB TEOPETHUECKOT0 U IKCIIEPUMEHTAIBHOTO CCIeJ0BaHUS (PU3NUYECKUX 00BEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH IPOBEACHUS (PU3MIECKHX SKCIIEPHMEHTOB I10 3aJaHHON METOIMKE 1 HABBIKAMHU
00pabOTKH X Pe3yIBTaTOB B 00IACTH THIPABIUKH U THIPOJIOTHH; HABBIKAMH MPUMEHEHNS OCHOBHBIX MTOHATHI U 3aKOHOB
THPABINKY U THAPOIOTHH JUIS PEIICHUS IPEAMETHO-IPOPUIBHBIX 33124

4. CTPYKTYPA U COJEPKAHUE M CIUILINHBI (MO YJIST)

Kon HaumeHnoBanue pa3iesioB U TeM /BU/I 3aHSTHS/ Cemectp | YacoB | IIpumeuyanue
3aHATHS / Kypc
Pazgen 1. OCHOBBI T'NIPOCTATHUKH
1.1 OcHOBHBIE MOHATHA U onpeneneHus. KpaTkuit 0030p pa3BUTHS TUIPABIUKH, 3 12

THJIPOJIOTHH Y THIPOMETPHH, UX 3HAYCHUE B CTPOUTEIHCTBE JKEJIE3HBIX JTIOPOT.
OcHoBHEIE (hPU3UIECKHE CBOMCTBA KHUIKOCTEeH. Monenb HeBsI3KOH (MaeanbHOM)
JKUAIKOCTH. 'uapocraTuka: I'uapocrtaTuueckoe JaBjieHUE U €ro CBOICTBA.
OcHOBHOE ypaBHEHHE T'HAPOcTaTUKU. CUJIbI IaBIEHUS Ha IJIOCKUE U
KpUBOJIMHEHHBIE TOBepXHOCTH. /Cp/

1.2 ITpubops! 1 n3MepeHns H30BITOYHOTO TABICHUS U TABICHUS 3 4
paspexenus. /Cp/

Pazaen 2. OCHOBBI TMIPOANHAMHUKHN




2.1

KunemaTtrndeckue sneMeHTsI TOTOKA. JIMHUA TOKa, TpyOKa TOKa, SIeMEHTapHast
CTpyiiKa, MOTOK. BHbI ABMXKEHUS KUKOCTU: YCTaHOBUBILEECS U
HEYCTaHOBHUBIIIEECS, HATOPHOE U Oe3HAITOpPHOE, PaBHOMEPHOE W HEPaBHOMEPHOE.
YpaBHEHHE HEPa3PBIBHOCTY JBU>KEHUS XKUIKOCTU. IloHsTHE pacxona u cpenHeil
ckopoctu. YpaBHenue [.bepnymnu: Ypasaenue Jl.bepnynnu s anemeHnTapHoi
CTPYWKH UJCATBHOM XKHUIKOCTH U TIOTOKA PealbHOM (BSI3KOM) MKHUIKOCTH.
WuTepnperanus ypaBHeHus J|.bepHyniau u ero npaktuueckoe
npumenenue. /Jlex/

2.2

Ormnpezienienne Uil THAPOCTATUYECKOTO IABJIEHHS HA UIOCKHE U
KpUBOJIHHEIHbBIE ToBepxHOCTH. /TTp/

23

VYpaBHEHHE HEPA3PBIBHOCTH JBMKEHUS XKUAKOCTU. YpaBHeHMe [l bepHynnu
JUTSL DIIEMEHTaPHON CTPYWKU UI€ATHHOMN JKUIKOCTH M TIOTOKA PEaTbHOM (BSI3KOM)
skunkoctd. [Torepu nanopa. /Ip/

24

Nzyuenue pexxuMoB TedeHus xuakoctu /J1ab/

2.5

DKclneprMeHTaNbHas WUTIocTpanus ypaBHeHust bepuymnu. /J1a6/

2.6

Omnpenenenue ko3 uIeHTa THAPABINIecKoro Tperus /Cp/

2.7

T'uapaBiIMYecKue COMPOTUBICHHUS. PesKIMBbI IBHKEHUS KUIKOCTH: OCHOBHOE
ypaBHEHHE PABHOMEPHOrO IBIKEHHUs xuAKocTH. Kpurepuii PeitHonbca,
JIAMUHAPHBIN U TYpOYJICHTHBIH peskuM.[IOHSTHE O THIPaBINYECKIX
COMPOTUBIICHUAX U MOTEpsix Haropa: [Ipodwmu ckopocTei, HOopMyITbI st
pacuera noreph Haropa B Tpybax. [IyTeBbie U MECTHBIE THAPABIHYECKUE
conpotusiienust. @opmyna Jlapcu u hopmyna Beiicoaxa. /Cp/

W] W] W W

12

2.8

[MoTepu Hamopa npu BHE3aITHOM pacuIupeHun Tpyosr /Cp/

2.9

ITotepu Hamopa npu BHE3aIMHOM Cy)KeHHU TpyObl /Cp/

Paznen 3. HCTEYEHME )KUJIKOCTHU YEPE3 OTBEPCTHSI,
HACAJKH, BOAOCJ/IMBBI. THAPABJIMYECKHUU ITPBIZKOK 1
COMNPAKEHUE BBE®OB

3.1

HcTeuenne >KUAKOCTU Yepe3 OTBEPCTHS U Hacaaku: Kinaccupukamus
oTBepcTUid. MicTeueHne )UIKOCTH Yepe3 Majioe OTBEPCTHE B TOHKOH CTEHKE B
atMocdepy. OTbITHOE onpesieNieHre Kod(PPHUIIMESHTOB Pacxoia, CKOPOCTH,
CKaTHsI U COTMPOTHUBIICHUS U3 OTBEPCTHI 1 HacaaoK. [IoHsATHE UHBEPCHU CTPYH.
Bunst Hacagok.Bogocnussl: Kinaccuduxanus BogocnuBoB. ['mapaBnudeckuit
pacyeTt BOAOCIUBOB.[ MapaBIMIecKuil PHDKOK M COMPsDKeHUE Obe(OB: YCIOBHS
00pa3oBaHus THAPABIMYECKOTO MPbDKKa. OCHOBHOE YpaBHEHHE
THPABINYECKOro MpbDKKa. I'paduk npepxkkoBoi GyHKIMH. /JIex/

32

HWcreuenue KUIKOCTH Yyepe3 OTBEPCTHSI, HACAIKH, BOJOCITUBEI.
THIIPABIMYECKHUI MPBDKOK U conpsikeHue obedos /TIp/

33

HcnpiTanus mepHoit auadparmel. /Cp/

34

Hcnbitanus nmpocceibHOTO peryistopa pacxona /Cp/

Paznen 4. THAPABJIMKA JJOPOXXHBIX BOJOITPOITYCKHBIX TPYB U
MAJIBIX MOCTOB

4.1

JlopokHBIE BOIONIPOITYCKHEIE COOPYKEHHS: [ mapapimdeckas KiacCupUKaIis
JOpOXKHBIX TPYO. ['MApaBIUYecKuii pacueT OTBEPCTUI JOPOKHBIX TPYO M MaJIbIX
MocToB.I'napaBnuka 601X MOCTOB: PycroBele nponeccsl. OCHOBHBIE
TIPUHIIMIIBI pacdyeTa OTBepCTHii OombImx MocToB. /Cp/

20

Pazpen 5. IBKEHUE I'PYHTOBBIX BOJ|

5.1

JlBrmxenue rpyHTOBbIX BoA. OCHOBBI pacuera JJaMUHAPHOH (HIbTPALIH.
Pacuer ¢unsTpyronux Haceimeit. /Cp/

18

Pazaesn 6. OCHOBBI TUAPOJIOI'NNA

6.1

O6mas rugponorus cymri: KpyroBopoT BOABI B IPHPOJIE. YPaBHEHUE BOJHOTO
6ananca. OCHOBBI peYHOM ruapoMeTpun: M3MepeHue ypoBHe U riryOuH BOJBI.
H3mepenne ckopocteit TedeHus Bogsl. OmpeienieHie pacXo0B BObl PEUHBIX
ITOTOKOB.

/Cp/

18

Paznen 7. CAMOCTOATEJIBHASA PABOTA

7.1

IToaroroska k nexiusm /Cp/

7.2

[ToaroroBka k mpakTudeckum padoram /Cp/

7.3

TToaroroBka K JtabopaTopHbiM padotam /Cp/

7.4

Brinonnenue KOHTpoabHOU paboTsl /Cp/

W] W W W

8,6

Paznesn 8. KOHTAKTBIE YACBI HA ATTECTAIIUIO




8.1 Kontponshas pabora /KA/ 3 0,4

8.2 Koncynsramnus nepen sx3amenom /KO/ 3 2

8.3 Oxk3amen /KD/ 3 0,3

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHbIC MaTepHaIIbl JUIsl IPOBEJCHHS IIPOMEKYTOUHOH aTTeCTallK OOYYaIONIUXCSl IPUBEICHBI B IIPHIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacnpezeneHne 6auIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPenoAaBaTeIeM IUCUUILIMHEI C YI€TOM ee CIeLU(PHUKU 1
JIOBOJIATCS JI0 CBEJICHHS OOYJaroInXCst Ha IIEPBOM yU4eOHOM 3aHSTHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIpenofaBaTesieM NUCIUIUIAHBI (MOIYI), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC nnn myreM IPOBEpPKH MHCEMEHHBIX paboT, IPeTyCMOTPEHHBIX PA00OYUMH IPOrpaMMaMH JHUCIHILINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATENbHOH paboThl o0yyatomuxcs. st GUKCHPOBaHMS Pe3yNbTaTOB TEKYLIEr0 KOHTPOIIS
MoxeT ucronb3oBarbest DUOC.

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

6.1. Pexomenayemasi JiuTepatrypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENH 3arimaBue W3parensc On. aapec
TBO, IO
JI1.1 |Bomuek A.A., mox I'mapasiyka, THAPOIIOTHSI, THAPOMETPUS: YueOHOe mocodue Mocksa: | https://www.book.ru/bo
obm1. pex., Bomuex KnoPyc,
A.A., llIBegoBCckmit 2021

I1.B., lllemxo H.H.

6.1.2. JlonotHUTEILHAS JINTEPATYPa

ABTOpBI, COCTaBUTEIH 3ariaBue W3znarensc O11. azmpec
TBO, TOJI
JI2.1 |Kanekun B. C., T'unpasnyka U TeTIOTEXHUKA: YaeOHOE TocoOHe s By30B Mocksa: | https://urait.ru/bcode/45
Muxaitnen C. H. IOpaiir,
2020

6.2 NndopmManimoHHbIe TEXHOJIOTHH, UCTIOJIB3YyeMble IPU 0CYIIeCTBIEHHH 00pa30BaTeILHOIO MPoLecca Mo AMCHUTIMHE
(Mony.110)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOr0 IPOTPAMMHOIO o0ecredeHus

6.2.1.1 |MS Office

6.2.2 TlepeueHb MpodeccHOHAIBHBIX 623 JAHHBIX H WH()OPMATHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | EcrecTBeHHOHAy4HBIH 00pazoBaTeNbHbIN nopTai: http://en.edu.ru/

6.2.2.2 | Mexnaynapoanas npodeccuoHanbHas 60a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3 | KoHCybTaHT IUTIOC

6.2.2.4 | T'apant ACITNXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 YyeOHble ayTUTOPHH ISl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHBIE CIICIIMATU3UPOBAHHOM
MeOeIbI0 U TEXHHYECKIMHU CPEACTBAMH O0YUSHHS: MYJTbTHMEIHIHOE 000pYA0BaHUE TS IPEAOCTABICHUS yueOHOM
rHpOpMAIK OONBIION ayJIUTOPHUU ¥I/HITH 3BYKOYCHIIMBAIOIIEe 000pyI0BaHHE (CTAIIMOHAPHOE HITH TIEPEHOCHOE).

7.2 VYaeOHBIC ayTUTOPHU JUTS TIPOBEICHUS 3aHATHI CEMUHAPCKOTO THUITA, TPYIITOBBIX U HHAWBHYaJIbHBIX KOHCYIBTAINH,
TEKYIIETO KOHTPOJISL M TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAHHBIE CIICIIAIN3UPOBAHHOI MeOEIBIO 1
TEXHUYECKUMH CPeJICTBaMU 00y4IEeHUs: MyAbTUMEAUHHOE 000PYI0BaHIE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3 | IlomerueHus At CAMOCTOATEIBHON paOOTHI, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MTOJKITFOYCHHS K
cetn "MHTEepHET" M 0OecIIeYeHIeM JIOCTYIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEIy YHHBEPCHUTETA.

7.4 | TlomerueHus Ayt XpaHSHHS U TPOGIIIAKTHIESCKOTO 00CTY)KUBAHUS YIEOHOr0 000PyIOBaHHSI.




7.5 | JlaGopatopusi, OCHAII[EHHAs CIICIHAIbHBIM J1a00paTOpHEIM 000pyIOBaHHEM: CTeH I ruapasnmdeckuit TMXK 2.




