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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llens aucuumuInHEl — o0ecnednTsh GopMHUpOBaHKE Yy 00YJIAONIIXC MTPO(HECCHOHATIBHBIX KOMITETEHINH, TI03BOJISIOMINX
pellaTh IPaKTUYECKUE 3aJa4l Ha OCHOBE 3HAHUM OCHOBHBIX IIOHATHH, METOI0B U 3aKOHOB TUAPABIUKU U TUAPOJIOTHH.

1.2 | 3agauamMu AUCLUIIIMHEI SBISETCS (JOPMHUPOBAHNE YMEHHH M HABBIKOB I10 CJIEAYIOMINM HAIPaBICHUSIM HHXEHEPHOH
JEATENBHOCTH:

1.3 | - 3HaHME OCHOBHBIX MOHSATHIA, 3aKOHOB M MOJIEJIEH THAPABIMKU U THAPOJIOTUH; (PU3NIECKON CYITHOCTH SIBJICHUH,
M3y4aeMbIX THAPABIMKON M THAPOJIOTHEH; POPM JBIKCHHUS KUAKOCTH U YPAaBHEHHUH, KOTOPHIMUA OHU OITHUCHIBAIOTCS;

1.4 | - 3HaHue U YMEHHUEC UCTIOJIb30BaHUA METOA0B TCOPETUUCCKOT'O U DKCIEPUMCHTAJIBHOT'O MCCIIEAOBAHMA B THAPABINKE U
TUAPOJIOTHH,

1.5]- YMEHUA BBITIOJHATH TUAPABINYCCKHUC PACUCThI IJIA PETYIUPOBAHUA ITIOTOKOB U PYCIOBBIX IIPOLIECCOB HA MEPECCUCHUN
TpaccC KCJIIC3HbIX JOPOI' C BOAOTOKAMHU.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

IMux (pasgen) OIT: | b1.0.27

3. KOMIIETEHLIMHA OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TN CLUTIINHBI
(MOYJISA)

OIIK-1 Cniocoben peumaTh MHXXCHCPHBIC 3a1a4U B HpO(i)eCCPIOHaHBHOf/II JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MAaTEMaTUYC€CKOTO aHalIn3a U MOJCIINPOBaHUA

OIIK-1.3 HpHMeHHeT €CTCCTBECHHOHAYYHBIC METOAbI TCOPETHUCCKOTO U IKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA O6’beKTOB, IIpoUEeCCOB,
ﬂBHCHHﬁ; MMPOBOAUT SKCIICPUMCHTHI 110 3aHaHHOﬁ MCTOAUKE U aHAJIM3UPYCT PE3YIIbTAThI

IIK-1 CniocobeH opraHn30BBIBaTh U BRIMIOIHATh HH)KEHEPHbBIE N3BICKAHUS TPAHCIOPTHBIX IyTEH U COOPY>KEHUH, BKITIOYast
reoJIe3nYecKHe, TAPOMETPUUECKHE U MHKEHEPHO-TE0IOTHYECKHE PAOOTHI

[1K-1.3 ITpou3BOANT TUAPOMETPUIECKUI pacdeT I 0OBEKTOB TPAHCHOPTHON HHPPACTPYKTYPHI

B pe3yabTaTe 0cBOEHUS IMCUMIJIMHBI (MOAYJIs1) 00y4aKOUIHIiCA J0/KeH

3.1 (|3HaTh:

3.1.1 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO HCCICOBAHMS (PH3UICCKHX 00BEKTOB, TPOIIECCOB U SIBJICHHUHA, METOIUKY
MIPOBEICHISI ¥ 00pabOTKH pe3ylbTaTOB (PU3MUESCKOTO IKCIIEPUMEHTA B 00JIACTH THIPABIUKA Y THIPOJIOTUH;, OCHOBHBIE
3aKOHBI TU/IPABIIMKH; 3aKOHBI PABHOBECHUS M JBIKEHUS YKUIKOCTH; (PU3NIECKYIO CYLTHOCTD SIBJICHUH, N3ydaeMbIX
TUAPABIHKOIL; (HOPMBI IBHKESHHS )KUIKOCTH U YPAaBHCHUsI, KOTOPBIMU OHH OMUCHIBAIOTCS, OCHOBBI THIPOJIOTHS
THAPOMETPUHI

3.2 | YMeTh:

3.2.1 | IpUMEHATH METO/IBI TEOPETUYECKOTO M AKCIIEPUMEHTAIBHOTO UCCIEI0BaHMS (PU3NUECKUX OOBEKTOB, IPOLIECCOB U
SIBJICHHUH, TPOBOANTH (PU3MUYECKIE SKCIICPHIMEHTHI 110 3aJJaHHON METO/MKE U 00padaThIBaTh MX Pe3yAbTATHI B 00JIaCTH
TUJPABIMKU U THIPOJIOTUH; UCIIOIb30BaTh OCHOBHBIC IIOHATHS U 3aKOHBI TUAPABIUKU U THIPOJIOTHH JUIS PEILIECHUS
MPaKTHYECKHX 3a]a4; IPOBOJUTH THAPOMETPUUECKUI pacdeT Ui 00bEKTOB TPAaHCHOPTHON HH(PACTPYKTYPHI

3.3 | Bragern:

3.3.1 | HaBBIKAMH TMPUMEHCHUA METOA0B TCOPETUIECKOTO U SKCIICPUMEHTAIILHOTO UCCIICAOBAHU CI)I/ISI/I‘IGCKI/IX 06’beKTOB,
TIIPONECCOB U SIBHCHH;I, HaBbIKaMU IPOBEACHUSL (I)I/BI/I'-ICCKI/IX OKCIIEPUMEHTOB 10 SaﬂaHHOﬁ MCTOAMUKEC U HABbIKaMU
06pa60T1<1/1 HX pE3YyJIIbTAaTOB B obacTu TUAPABJIIMKU U THAPOJIOTMU; HABbIKAMU IIPUMEHCHUSI OCHOBHBIX TMOHATHUH U 3aKOHOB
TUAPABIINKA U TUAPOJIOTUN UIS PECIICHUSA HpG,Z[MGTHO-HpO(i)I/IJ'[BHI)IX 3aJga4

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO A YJIS)

Kon HaumeHoBaHue pa3ge1oB U TeM /BU] 3aHATHUS/ Cemectp | Yacos | IIpumeuyanue
3aHATHSA / Kype

Paznen 1. OCHOBBI THAPOCTATHUKH

1.1 OcHOBHBIC TIOHATHS U onpenenenus. Kpatkuii 0030p pa3BUTHSI THIIPABIHUKH, 5 2
THIPOJIOTUH U TUIPOMETPHUH, UX 3HAUCHHE B CTPOUTEIHCTBE JKEIE3HBIX JOPOT.
OcHoBHBIE (pU3HYECKUE CBOMCTBA KUIKOCTEH. Moens HeBsS3K0# (MaeanbHoi)
xuaakocTy. ['mapocratuika: ['uapocraTndeckoe JaBiIeHHE H €r0 CBOWCTBA.
OcHOBHOE ypaBHEHHE TUAPOCTATHKA. CHITBI JaBICHHS Ha TUIOCKUE U
KPHUBOJIMHEIHBIE TOBEPXHOCTH. /JIek/

1.2 OcHOBHBIE (pru3HUecKne CBOHCTBA KUAKOCTEH. [ mapocTaTuueckoe faBIeHNE U 5 2
ero ceoiictea. OCHOBHOE ypaBHeHHE ruapocTatuk. /IIp/

1.3 [Tpubops! asst u3MEpeHUs: U30BITOYHOTO JIABJICHUS U JaBJICHUS 5 2
paspexenus. /J1a6/

Paznen 2. OCHOBBI ITMIPOJJUHAMUKH




2.1

Kunematndeckue sneMeHTsI HOoTOKa. JIMHUS TOKa, TpyOKa TOKa, SJIeMeHTapHas
CTpyiika, HOTOK. Bubl IBHMKEHHS XKUAKOCTH: Y CTaHOBUBLIEECS U
HEYCTaHOBHUBIIIEECS, HAITOPHOE U OE3HATIOPHOE, PAaBHOMEPHOE U HEPaBHOMEPHOE.
YpaBHeHME HEPA3PBIBHOCTU ABUKEHUS KUAKOCTU. [ToHATHE pacxona u cpeaHeil
ckopoctu. YpaHenue J.bepnymnu: Ypasuenue 1. bepHyinu 18 aneMeHTapHON
CTPYHKH UICATBHOM MKHUKOCTH U TIOTOKA PeajbHO (BA3KO#) KUIKOCTH.
WuTepnperanus ypaBHeHus [|.bepHymin 1 ero npakrudeckoe
npumeHenue. /Jlex/

2.2

Ormpenienenue CHI THAPOCTATHYECKOTO MABJIEHHS HA UIOCKHE U
KpHUBOJIHMHEIHHBIE moBepxHOCTH. /TIp/

23

VpaBHeHHE HEPa3PBIBHOCTH JABMKEHUS KUIKOCTU. YpaBHeHue [1.beprymmu
JUISL 3JIEMEHTAPHOU CTPYHKH UICaTbHOM *KUAKOCTH U IIOTOKA PEATEHOH (BSI3KOI)
sxkunkoctu. [lotepu Hanopa. /IIp/

24

N3ydyenue pexxMOB TedeHus kunkoctu. /J1ad/

2.5

DKcIepuMeHTATbHAS HIUTIOCTpANs ypaBHeHus: bepaymm. /J1a6/

2.6

T'uapaBaryYecKie COMPOTUBICHHS. PeXUMbI IBIKCHUSI KUAKOCTH: OCHOBHOE
ypaBHEHHE PAaBHOMEPHOTO IBHKEHUsI )KUIKOCTH. Kputepuit PeiiHonbca,
JIAMUHAPHBIA ¥ TYPOYJICHTHBIH pexuM. IIOHSITHE O THAPABIHMYECKIX
CONPOTHUBIICHUSX M OTEPsix Haropa: [Ipodumu ckopocTeit, PopMyIts ist
pacuera MoTepb Hamopa B Tpydax. [IyTeBble U MECTHBIE THAPABIMIECKUE
conpotuBieHus. ®opmyna lapcu u popmyna Beiicbaxa. /JIex/

2.7

Onpenenenue ko3 dUIMeHTa THIPaBINIECKOT0 TpeHus. /J1ab/

2.8

ITorepu Hamopa npu BHE3aITHOM PACIIUPEHUH TPYyOsI /J1ab/

2.9

[Totepu Hamopa Npy BHE3AITHOM CY)KeHUHU TpYObI /J1a6/

Paznen 3. MICTEYEHUE )KUJIKOCTHU YEPE3 OTBEPCTHA,
HACAJIKHA, BOJOCJINBBI. THIPABJUYECKHAN ITPBIXKOK U
CONIPA’KEHUE BBE®OB

3.1

Hcredenne )UIKOCTH Yepe3 OTBepcTHs U Hacanku: Knaccuduxarms
oTBepcTuil. Mcredenne sxuaKocTy 4epe3 Majnoe OTBEPCTUE B TOHKOH CTEHKE B
atMocctepy. Bogocnussrl: Knaccngukanus BogocnnBos. ['mapasmmaeckuit
pacueT BogociuBoB. /JIex/

32

OnsITHOE OonpezeeHne Ko3(QGUIMEHTOB pacxo/ia, CKOPOCTH, CXKATUS U
CONPOTHUBIICHHUS U3 OTBEPCTHH M Hacanok. [ToHsTre nHBepcHu cTpyn. Buasr
HacaZoK.I mapaBmiaeckuil IpEDKOK 1 conpspKeHue 0bedoB: Y cmoBus
00pa30BaHus THIPABIMUYECKOTO NMPbLKKAa. OCHOBHOE ypaBHEHHE
THIPABIMYECKOTO MPbDKKA. ['paduk npsikkoBoi ¢hyHkimu. /Cp/

33

HcTeueHne )XUIKOCTH Yepe3 OTBEPCTHUsL, HaCa K1, BOJOCIHBBIL.
THAPABIYECKUH IPBIKOK U conpspkeHue 0bedos /TIp/

34

HWcnbrtanus mepHoi nuadparmsr. /J1ad/

3.5

HcmeiTanus qpoccebHOTO peryisropa pacxona. /J1ad/

Paznen 4. THAPABJIMKA JOPOXHBIX BOJOIIPOITYCKHBIX TPYE 1
MAJIBIX MOCTOB

4.1

JloposKHbBIC BOJOMPOITYCKHBIC COOpYKeHuUs: [ apaBindeckas KiaccupuKaiiist
JOPOXKHBIX TPYO. ['MIpaBInvecKkuii pacdeT OTBEPCTUI JOPOKHBIX TPYO M MAJIBIX
MocToB.I'mapaBirka 6OIBITNX MOCTOB: PycnoBbie miporiecchl. OCHOBHBIC
MIPUHIUIEI pacdeTa OTBEPCTHil O0nbmmX MOCTOB. /JIex/

4.2

T'unpaBnuyeckuii pacueT JOPOKHBIX BOJOIPOMYCKHBIX TpYO. /TIp/

Paznen 5. IBUJKEHUE I'PYHTOBBIX BOJL

5.1

JIBmkeHHe TpyHTOBBIX BOJl. OCHOBBI pacueTa JaMHHAPHOHN (QHiIbTpamnuy.
Pacuer ¢unbTpyrommx Haceinei. /Cp/

Paznen 6. OCHOBBI THAPOJIOTI'IHA

6.1

O6mas ruapornorns cymu: KpyroBopot BozIbI B Iprpose. Y paBHEHHE BOJHOTO
6amanca. OcHOBBI peuHOi ruapomMeTpun: VizmepeHne ypoBHEH U TITyOUH BOJIBL.
H3mepenne ckopocteit TeueHus Boabl. OnpeaeneHre pacxoi10B BOIbI PEUHbBIX
MTOTOKOB.

/Jlex/




6.2 OcHoBbI peunoi rugpomerpun /I1p/ 5 2

Paznen 7. CAMOCTOSTEJIBHASA PABOTA

7.1 Ioxrorosxa k nexuusM /Cp/ 5 9
7.2 TToaroToBka K mpakTuueckuM padotam /Cp/ 5 18
7.3 [MonroToBka k mabopatopHbM padoTam /Cp/ 5 18

Paznen 8. KOHTAKTBIE YACBI HA ATTECTAIIUIO

8.1 Kowncynprarus nepen sx3amenom /K3/ 5 2

8.2 Ox3amer /KD/ 5 0,35

5. OHEHOYHBIE MATEPHAJIbI

OrneHoYHbIe MaTepHaibl U TPOBEICHUST IPOMEXYTOUHON aTTECTAIIMK OOYJaIONIMXCsl MPUBEICHBI B MIPUIOKEHUH K
paboueii mporpaMme AUCIUILTHHEL.

®DopMBI U BHIIBI TEKYIIIETO KOHTPOJIS MO JAUCHMIUIMHE (MOIYIII0), BUABI 3aJaHHUH, KPUTEPUH UX OLICHUBAHUS,
pacrpezenenre 0aIoB MO BUAAM TEKYIIET0 KOHTPOJIS pa3padaThIBAIOTCS MPEMOAaBaATEIIEM TUCIUTUIMHBI C YIETOM €€ CIICITUPUKH U
JIOBOJISITCSL 1O CBE/ICHUSI 00YJAOMMXCsl Ha TIEPBOM YIeOHOM 3aHATHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISCTCS MPENoAaBaTeeM NUCHHIUIAHBI (MOAYISA), KaK IPaBHIIO, C
ucnonb3oBanueM SMOC uiu myTeM IpOBEPKH MUCHBMEHHBIX PA0OT, MPEIYCMOTPEHHBIX paO0YUMHU MPOrPaMMaMHU TUCIMILUIHH B
paMKax KOHTAaKTHOH pabOThI 1 CAMOCTOSTENFHON paboThl 0O0ydaromuxcs. st puKcupoBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatbes DMOC.

6. YAEBHO-METOINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUITIJIMHBI (MO YJIS)

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3araBue Wznatensc O agpec
TBO, TOJT
JI1.1 |Bomuek A.A., mox I'uppaBnuka, rUIPOIOTHS, THAPOMETPHS: YueOHoe mocoOue Mocksa: | https://www.book.ru/bo
o0u. pex., Bomuek KuoPyc,
A.A., llIBegoBckuii 2021

IL.B., llemxo H.H.

6.1.2. lonoJHMTe/ILHAS JIHTEpaTypa

ABTOpBL, COCTaBUTENN 3arnaBue W3natensc Om. angpec
TBO, TOJ[
JI2.1 |Kanekun B. C., I'napaBivka U TEIUIOTEXHUKA: Y4eOHOe MOCOOHe A1 BY30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020

6.2 UndopManimoHHbie TEXHOJIOTHH, HCIIOJIb3yeMble ITPU OCYIIeCTBJIEHHH 00pa30BaTeIbHOTO MPoIecca Mo JHCIHILTHHE
(Mony.r0)

6.2.1 IlepeveHb JUIEH3HOHHOIO H CBOOOIHO PACIPOCTPAHSIEMOr0 IPOrPAMMHOI0 00ecTieYeHUs

6.2.1.1 |MS Office

6.2.2 Ilepeyenn npodeccuoHaJbHBIX 023 AaHHBIX U HH(POPMALUOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1 | EctecTBeHHOHAY4YHBII 00pa3oBaTeNbHBIN opTai: http://en.edu.ru/

6.2.2.2 | MexnayHapoHas nmpodeccroHa bHas 0a3a JaHHbIX «SpringerMaterialsy»: https://materials.springer.com/

6.2.2.3 | KoHCY/IbTaHT TUTOC

6.2.2.4 |'apant ACITHKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)




7.1

Y4eOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHH JIEKIIMOHHOTO TUIA, YKOMIIIEKTOBAaHHBIE CHICIHATI3HPOBAaHHON
MeOeNnblo U TEXHUYECKUMH CPEICTBAMU O0YyYeHHUs: MyJAbTUMEINHHOE 000pYyI0BaHUE IS IPEAOCTABICHUS YueOHOM
nH(popManuy GOIBIION ayIUTOPUH H/WITH 3BYKOYCHIIMBaoIee 000pynoBaHue (CTAHOHAPHOE WITH IIEPEHOCHOE).

7.2

YueOHble ayTUTOPUH AT IPOBEACHUS 3aHIATHIH CEMUHAPCKOTO TUIIA, IPYIIIOBBIX ¥ MHIAWBHYAJIbHBIX KOHCYJIBTAINH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOUHOH aTTeCTallnH, yKOMIUICKTOBAaHHEIE CITEIIHATN3MPOBAHHON MeOETbI0 1
TEeXHHYECKIMU CPEACTBAMHU 00ydeHHUS: MyIbTHMEIUIHOE 000PyIOBaHUE 1/HIIH 3BYKOYCIUIMBAOIEe 000pyAOBaHNE
(craroHapHOE WK IIEPEHOCHOE)

7.3

ITomemienust st cCaMOCTOSATENBFHON paOOThI, OCHAILIEHHBIE KOMITBIOTEPHOM TEXHUKON C BO3ZMOKHOCTBIO MOKIIIOUEHHS K
cetn "UHTepHeT" M 0OECIeUeHUEM TOCTYIA B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

7.4

[Tomemienus U1t XpaHEHUs ¥ MPOPUIAKTHUECKOTO 00CTY>KHBaHUs yueOHOTro 000pyn0BaHUS.

7.5

JlabopaTtopusi, OCHAIIlCHHAs CIeHaIbHBIM Ja00paTOpHBIM 000pyIOBaHHEM: CTeH] ruapasaunueckuit TMXK 2.




