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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llens aucuumInHE — o0ecnednTsh GopMHUpOBaHKE Yy 00YJIAONIIXCS TPO(HECCHOHATIBHBIX KOMITETEHIINH, T03BOJISIOMINX
pellaTh IPAaKTUYECKUE 3a1a4X HA OCHOBE 3HaHUI OCHOBHBIX IIOHATHI, METONOB U 3aKOHOB T'HAPABIUKU U THIPOJIOTUH.

1.2 | 3agauamMu AUCLUIIIMHEI SBISETCS ()OPMUPOBAHUE YMEHHI M HABBIKOB I10 CJICAYIOMINM HAIPaBICHUSIM HHXEHEPHOU
JEATENBHOCTH:

1.3 | - 3HaHNE OCHOBHBIX MOHATHIA, 3aKOHOB M MOJIENICH THPABIMKH U THIPOIOTUH; PU3NUIECKOH CYIIHOCTH SBJICHUH,
N3y4aeMBbIX THUJIPABIMKOH 1 THIPOIOTHEH; (OPM IBMKCHUS )KUIKOCTH U ypaBHEHUH, KOTOPBIMU OHH OIHMCHIBAIOTCS;

1.4 | - 3HaHue U YMEHHUE UCTTOJIBb30BaHUA METOA0OB TCOPETUUCCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCICA0BAaHNUA B THAPABINKE U
TUAPOJIOTHH,

1.5]- YMEHHUA BBITIOJIHATH TUAPABINYCCKUE pACUCThI AJIA PETYIMPOBAHUA ITOTOKOB U PYCJIOBBIX IPOLECCOB HAa NMEPECCUCHUU
TpaccC KCJIIC3HbIX JO0POT' C BOAOTOKaMH.

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

Hukn (paznpen) OIT: | b1.0.27

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

OIIK-1 Cniocoben peumaTh MHXXCHCPHBIC 3a1a4U B HpO(beCCPIOHaIIBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MaTCMaTUICCKOI0 aHaJIn3a U MOACIINPOBAHUA

OIIK-1.3 HpHMeHHeT €CTCCTBECHHOHAYYHBIC METOAbI TCOPETHUCCKOTO U OKCIICPUMEHTAJIBHOT'O NUCCIICJOBaHUA O6LCKTOB, PO ECCOB,
ﬂBHCHHﬁ; MMPOBOAUT SKCIICPUMCHTBI 11O SaZ[aHHOfI MCTOAMKE U aHAJIM3UPYCT PE3YIIbTAThI

TIK-1 CriocobeH opraHn30BbIBaTh U BHIIIOJIHATH HH)KEHEPHBIE N3BICKAHUS TPAHCIIOPTHBIX MYTEH U COOPYKEHUH, BKIIIOYas
re0Ie3NYECKHe, THAPOMETPHUECCKHE U HHXKEHEPHO-TE0I0THIECKHE PabOThI

[IK-1.3 ITpou3BoANUT TUAPOMETPUIECKHI pacdeT Ul 0OBEKTOB TPAHCIIOPTHON HH(PACTPYKTYPHI

10.002. ITpodeccuonansnerii crangapt "CIIEHNUAJINCT B OBJIACTH UH)XXEHEPHO-IT'EOJAE3UYECKHUX
M3BICKAHUI", yreep:xaénnblii npuKkazoM MUHHCTEPCTBA TPYAa U CONMAILHOI 3amuThl Poccuiicko dexepanuu ot 25
aexadps 2018 r. N 8411 (3aperncrpupoBan MunucrepcTBoM octunnu Poceuiickoii ®@enepauun 21 suaps 2019 r.,
perucrpaunonublii N 53468)

ITK-1. A. BrinonHeHNnEe HHKEHEPHO-TE0Je3NIECKIX padoT

B pe3sysbTarte ocBOeHHS TUCHUILIHHBI (MOAYJIs1) 00YUYAIOIIMIACS 0JIKEH

3.1 (3HaTh:

3.1.1 | MeTo1bI TEOPETUUECKOTO M IKCIEPUMEHTAIBLHOTO HCCIIeI0OBaHMS (PU3NUECKUX O0BEKTOB, IPOLIECCOB U SIBICHUNA, METOUKY
IIPOBEJICHUS 1 00pabOTKH Pe3yNbTaTOB (PU3MIECKOTO IKCIIEPUMEHTA B 00JIACTH THAPABIMKU U THAPOJIOTHH; OCHOBHBIC
3aKOHBI THAPABIIMKH; 3aKOHBI PAaBHOBECHS U IBIDKCHHS )KUAKOCTH; (GU3MUECKYIO CYIITHOCTD SBICHAH, H3ydaeMBIX
TUAPABIHNKOI; (HOPMBI IBIKEHHS XKUAKOCTH U YPABHEHNUS, KOTOPBIMH OHU OIHCBHIBAIOTCS, OCHOBBI THAPOIOTHUS U
TUIPOMETPUH

3.2 | YmeTh:

3.2.1 | npUMEHATh METOIbI TEOPETHUYECKOTO U IKCIIEPUMEHTATIBHOTO UCCIENOBaHUS (PU3MUECKIX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOAUTH (PU3MUYECKHE SKCIIEPUMEHTHI 110 3aJaHHON METOAMKE U 00pabaThIBaTh X PE3YIbTATHl B 001aCTH
THAPABIIMKA ¥ THAPOJIOTHH; FCIOI30BATh OCHOBHBIE IIOHATHS 1 3aKOHBI THAPABINKY U THAPOJIOTHH JJIS PEIICHUS
MPaKTHYECKUX 3a/1a9; TIPOBOIUTH THAPOMETPHUYECKUH pacueT At 00bEKTOB TPAHCIIOPTHOI HHPPACTPYKTYpPEI

3.3 | Baragern:

3.3.1 | HaBBIKAMH TIPUMEHCHUSA METOJOB TCOPECTUUCCKOTO U OKCIEPUMCHTAJIBHOTO UCCIICIOBAHUA (bI/IBI/I‘IeCKI/IX O6’I)GKTOB,
IIPOIICCCOB U HBHCHHﬁ, HaBbIKaM# IIPOBEACHUS (1)I/I3I/I‘ICCKI/IX OKCTICPUMEHTOB 11O 3a,HaHHOﬁ MCTOOWKC U HAaBbIKaAMM
06pa6OTKI/I HX pE3YyJIbTAaTOB B obyactu TUApPaBJIMKU U THAPOJIOTMHU; HaBbIKaMH ITPUMEHCHUA OCHOBHBIX MOHATUN U 3aKOHOB
TUAPABJIIMKH U TUAPOJIOTUU JId PCHICHUA Hpe)IMeTHO-HpO(bI/IJ'[LHBIX 3aga4

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITMHBI (MO Y.JIA)

Kon HaumenoBaHnue pa3iesioB U TeM /BU/I 3aHATHS/ Cemectp | HacoB | Ilpumeuanue
3aHATHA / Kypc

Paspen 1. OCHOBBI THIPOCTATUKHU

1.1 OcHOBHBIC TIOHATHUS U onpeneneHus. Kpatkuit 0030p pa3BUTHS THAPABIHKH, 3 12
TUJPOJIOTUH U TUAPOMETPHH, UX 3HAUEHHE B CTPOUTEILCTBE JKEJIE3HBIX AOPOT.
OcHoBHBIE PH3HYECKUE CBOICTBA KUAKOCTEH. Moelb HEBS3KOU (MeaabHO )
skuankoct. ['uapocratuka: 'mapocratnyeckoe 1aBjieHUE U €ro CBOMCTBA.
OcHoBHOE ypaBHeHUE ruapocTaTUki. CUilbl JaBleHHs Ha IJIOCKUE U
KpUBOJHHEHHBIE MoBepXHOCTH. /Cp/

1.2 [TpnGops! 11t M3MepeHus: H30BITOYHOTO TABJICHAS U JaBICHHS 3 4
paspexenus. /Cp/




Pazgen 2. OCHOBBI T'MIPOJNHAMMUKHA

2.1

KunemaTtuueckue 3eMeHTs! TOTOKA. JIMHUS TOKa, TpyOKa TOKa, 3J1eMEHTapHas
CTpyiKa, TOTOK. Buapl nBMKEHUS )KUIKOCTH: YCTaHOBHBILIEECS U
HEYCTaHOBUBILICECS, HAIOPHOE U OE3HATIOPHOE, PABHOMEPHOE U HEPAaBHOMEPHOE.
YpaBHeHHE HEpa3pbIBHOCTH ABHKEHUS KUAKOCTU. [ToHsTHE pacxona u cpeaneit
ckopoctH. YpasHenue J[.bepnymnu: Ypasuenue 1. bepuymnnu nms snementapHoi
CTPYHKH HACATBHOMN XKHUAKOCTH U IIOTOKA PeaIbHON (BA3KOI) JKUIKOCTH.
Wurepnperauus ypaBHenus [|.bepHyiin u ero npakTuieckoe
npuMeHenue. /Jlex/

2.2

OrnpefienieHre CHII THAPOCTATUYECKOrO IaBIICHHS Ha IIOCKHE U
KPHUBOJINHEIHEIE ToBepxHOCTH. /IIp/
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‘YpaBHEeHHE HEepa3pbIBHOCTH JABHKEHUS KUAKOCTU. YpaBHeHue J1.beprymnnu
JUISL DJIEMEHTApHON CTPYHKH MAE€ANBbHOM MKHUIKOCTU U IOTOKA peanbHON (BA3KOMN)
sxunkoctd. [Totepu Hanopa. /TIp/

2.4

Uzygenne pexxuMoB TedeHns KuakocTh /J1ad/

2.5

OKcrnepUMeHTaIbHAS WILTIOCTpanus ypaBHeHus beprymmn. /J1a6/

2.6

Onpenenenue ko3 duureHTa ruapaBandeckoro Tperus /Cp/

2.7

T'unpaBnuueckue conporusneHus. Pexumel apuxkeHus xuakoctu: OCHOBHOE
ypaBHEHHME PAaBHOMEPHOIO ABM>KEHUS kuakoctu. Kpurepuii Pelinonbca,
JaMUHapHBIN 1 TypOyneHTHbIH peskxuM.[ToHsTHE O THAPABINYECKIX
CONPOTHUBIICHUSAX M NOTepsX Hanopa: [Ipodumu ckopocteit, hopMyITsr s
pacdera moteps Hamopa B Tpyoax. [TyreBrie 1 MeCTHBIC THAPABIHICCKIE
conpotusnenus. Popmyna dapcu u popmyna Beiicoaxa. /Cp/

12

2.8

IToTepu Hamopa mpu BHE3AIMHOM paciiupeHuu Tpyosl /Cp/

2.9

IMoTepu Hamopa npu BHE3aIMHOM Cy:KeHUU TpyOsl /Cp/

Pazpen 3. ACTEYEHHE )KUJIKOCTH YEPE3 OTBEPCTUS,
HACAJKH, BOJOC/IUBBI. THJAPABJIUYECKHHU NIPBIZKOK U
COIPSI’KEHUE BBE®OB

3.1

Vcredenne XUAKOCTH Yepe3 0TBepCTHs U Hacanku: Kinaccudukanms
oTBepcTuil. McredeHne »KuaKoCTH Yepes3 Majaoe OTBEPCTUE B TOHKOU CTEHKE B
atMocdepy. OnbITHOE ornpeseneHre Ko3QPHUIMEHTOB pacxo/a, CKOPOCTH,
CKaTHsI U COPOTHUBIIEHUS U3 OTBEPCTUH U HacaoK. [IoHATHE HHBEPCUHU CTPYH.
Bunst Hacagok.Bogocnuser: Kinaccudukanus Bogocnuso. ['mapaBnndeckuit
pacyer BoJOCAUBOB.I MIpaBIuecKuii NPbDKOK U conpshkeHue 0bedoB: YeinoBus
00pa30BaHys THIPABIMIECKOTO NPbDKKa. OCHOBHOE YpaBHEHHE
THAPABIMYECKOTO MPBDKKA. ['paduk nperkkoBoit ¢yaxmum. /JIex/

32

Hcredenne KUIKOCTH Yepe3 OTBEPCTHUS, HACAAKH, BOJOCIHBEL.
THIpaBIMYECKUN MPBDKOK U conpsibkeHue obedos /I1p/

33

Hcnpitanus MepHoi nuadparmel. /Cp/

34

HcnpiTanus ApocceTbHOTO peryasTopa pacxona /Cp/

Paznen 4. THAPABJIMKA JOPOXXHBIX BOJOIIPOITYCKHBIX TPYE U
MAJIBIX MOCTOB

4.1

JloposxHBIE BOJONPOITYCKHEIE COOpyKeHus: [ napapimdeckas kiaccudukarms
JIOPOXKHBIX TPYO. [MIIpaBIUecKuii pacyeT OTBEPCTUH TOPOKHBIX TPYO U MAITBIX
MocToB.I mapasirka 6oabpIUX MOCTOB: PycrmoBele mporeccsl. OCHOBHBIE
MIPHUHITUIIBI pacyeTa OTBEPCTHH 00bIINX MOCTOB. /Cp/

20

Paznen 5. IBHKEHUE I'PYHTOBBIX BO/J,

5.1

JIBmkeHHe TpyHTOBBIX BOJl. OCHOBBI pacueTa JaMHUHAPHOHN (QHiIbTpamuy.
Pacuer ¢unbTpyronmx Haceineit. /Cp/

18

Pazgen 6. OCHOBBI T'HJIPOJIOTI'MA

6.1

O6mas ruapornorus cymu: KpyroBopoT BoAbI B IpHPOe. YpaBHEHUE BOJHOTO
6amanca. OcHOBBI pedHOil ruapoMeTprn: Vi3zmepenne ypoBHEH U TITyOUH BOJIBL.
H3mepenue ckopocreii TeueHus Boabl. OnpeaeneHue pacxo10B BOIbI PEUHBIX
MIOTOKOB.

/Cp/

18




Pazgen 7. CAMOCTOSATEJ/IBHAS PABOTA

7.1 IMonroToBka k sekusm /Cp/ 3 2
7.2 IToxaroroska k mpaxTudeckuM padoram /Cp/ 3 4
7.3 IToaroToBka k JabopaTopHbiM pabotam /Cp/ 3 4
7.4 BeImonHeHne KoHTpoIbHO# padoTsl /Cp/ 3 8,6

Pazgen 8. KOHTAKTBIE YACBI HA ATTECTAIIUIO

8.1 KontposbHas padora /KA/ 3 0,4
8.2 Koncynpranus nepen sx3amenom /KD/ 3 2
8.3 DOx3amen /KD/ 3 0,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHalbl Ul IPOBEICHNUS IPOMEXYTOYHON aTTECTAlMU O0YJaIOMUXCsl IPUBEICHBI B IIPHIIOKEHHH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJII IO AUCIUIUINHE (MOMIYIIO), BHIBI 3aJaHUH, KPUTEPHUH X OI[CHUBAHUS,
pacoperneneHue 6aIoB IO BUAAM TEKYIIET0 KOHTPOIIA pa3padaThIBAIOTCS MpenofaBaTelieM AUCIUILTHHEL C yIeTOM €€ CIIeIU(UKH U
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS MIPENoAaBaTeIeM JUCIUILIAHEI (MOAYIIA), KaK MpaBHIIO, C
ucronb3oBanreM DVOC mim myTeM IMpoBEepKH MUCHMEHHBIX padoT, MPeTyCMOTPEHHBIX pabOYNMH ITPOTpaMMaMH JUCIHILUIHH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOSITENbHOM paboThl oOydaromuxcs. s GpukcupoBaHus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnomnssopaTbes DMOC.

6. YAEBHO-METOAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas iuTepaTypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, COCTaBUTENU 3armaBue W3natensc Om. axpec
TBO, TOJ
JI1.1 |Bomdek A.A., mof I'mapaBnuka, TUIPONOTHS, THAPOMETPHS: YueOHoe mocodue Mocksa: | https://www.book.ru/bo
o6mr. pex., Bomaek KuoPyc,
A.A., lIIBegoBckuii 2021

I1.B., lllemko H.H.

6.1.2. JlonotHUTEILHAS JTUTEPATypa

ABTOPBI, COCTaBUTEITH 3arnaBue Uznarensc 3. anpec
TBO, TOJ
JI2.1 |Kamekun B. C., I'mppaBnyka U TEINIOTEXHUKA: YaeOHOE TIOcOOHE ISt BY30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020

6.2 UndopmannoHHbIe TEXHOJIO0THH, HCIIOJIb3YyeMble IIPH OCYLeCTBICHUH 00Pa30BaTeJLHOI0 IIpoLecca Mo AUCHUIIIMHE
(Mony.10)

6.2.1 IlepeyeHb JMIIEH3UOHHOTO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecniedeHust

6.2.1.1 |MS Office

6.2.2 [lepeuenb NpodecCHOHATBHBIX 023 TAHHBIX H MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | EcrecTBeHHOHAY4YHBIIT 00pa3oBaTenbHbIA mopTai: http://en.edu.ru/

6.2.2.2 | MexmynapoHas mpodeccnoHnaibHas 6a3a JaHHbIxX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3 | KoHCynbpTaHT mItoc

6.2.2.4 | T'apantr ACITNXKT




7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJINHBI (MO YJISA)

7.1

YaeOHbIe ayTUTOPUH VIS IPOBEICHIS 3aHATHI JIEKIIOHHOTO THIIA, YKOMIICKTOBAHHBIE CTICIINAIN3NPOBAHHOM
MeOeNblo U TEXHUUECKHMU CPENICTBAMU O0YUEHUS: MYIbTUMEAUHHOE 000PYIOBaHKE IS IPEIOCTaBICHUS YueOHOM
nHpopManuu 6OIBIION ayUTOPUH 1/WIH 3BYKOYCHIIMBAroIee 000pynoBaHHe (CTAallMOHAPHOE WM EPEHOCHOE).

7.2

YueOHbIe ayTUTOPUH AJIs IPOBEICHHS 3aHATUH CEMUHAPCKOTO THIA, TPYIIIOBBIX U HHIUBUIYaIbHBIX KOHCYIbTaLlUH,
TEKYIIETO KOHTPOJISA M IPOMEKYTOUHOH aTTEeCTaIlH, YKOMIUIEKTOBAHHBIC CIICIHATI3HPOBAaHHON MeOEeNbI0 U
TEeXHHYECKUMH CPEACTBAMHU 00y4IeHHsI: MyIbTHMEANITHOE 000pyA0BaHNE H/HIIH 3BYKOYCHIMBAoIIee 000py10BaHIEe
(cTanoHapHOE WK IIEPEHOCHOE)

73

ITomemieHust st CaMOCTOSATENBHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "UHTepHET" M 0OecneyeHneM JOCTYIa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.4

ITomemieHust It XpaHEHUs U MPOPUIAKTHIECKOTO 00CITY)KUBaHHSI y1e€OHOTO 000PyIOBaHUSI.

7.5

JlabopaTtopus, OCHaIIleHHAas CHEHaIbHBIM T1a00paTOPHBIM 000PyAOBaHKMEM: CTEH] ruapasaunueckuit TMXK 2.




