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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: | b1.0.26

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

17.108. IIpodeccnonansnprii crangapt "CIIEHUAJIACT 10O HAZI30PY U KOHTPOJIIO 3A COBJIIOJJEHUEM HOPM
COJIEP)KAHUS OB BEKTOB KEJIE3HOJIOPOKHON MH®PACTPYKTYPBI", yTBep:KIEHHbII NPUKA30M
MuHucTepeTBa TPYAa M couMabHOI 3ammThl Poccuiicko @eaepauun ot 21 centsiops 2020 r. N 6271 (3aperucTpupoBaH
Munucrepcrsom ctunuu Poceniickoii @enepanun 14 okrsiops 2020 r., perucrpanuonnsiii N 60374)

ITK-1. C. BeimonaeHue paboT 110 OIIEHKE COOTBETCTBHS TEXHIMUYECKOTO COCTOSIHUS XKEJIE3HOAOPOIKHOTO ITYTH €ro IPOSKTHOMY
MOJI0KEHHIO
C/01.6 IIpoBeneHre HHCTPYMEHTAIBHOM CHEMKH JKENIE3HOJOPOKHOTO MyTH

B pe3yabraTe 0ocBOeHHUSI AMCIUILIHHBI (MOYJIS) 00y4aIOLIUiics 10KEH

3.1 (3uaTn:

3.1.1 | METOIBI TEOPETHYECKOTO U IKCIIEPHIMEHTAIFHOTO UCCIEA0BAHUS (PU3NUCCKUX OOBEKTOB, IPOLIECCOB U SBICHUN, MCTOIUKY
MpOBeIEHHs U 00pabOTKH Pe3ynbTaTOB (HU3UUECKOTO SKCIEPUMEHTA B 00JaCTH TUAPABIMKY U TUAPOJIOTHH; OCHOBHBIE
3aKOHBI THAPABIIMKH; 3aKOHBI PABHOBECHS M IBIDKCHHS )KUAKOCTH; (GPU3MUECKYIO CYIIIHOCTD SIBIICHUH, N3ydaeMBIX
THAPABIIIKOI; (HOPMBI IBIKEHHS )KUAKOCTH U YPAaBHEHNUS, KOTOPBIMHI OHU ONHCHIBAIOTCS, OCHOBBI THAPOJIOTHUS U
TUIPOMETPUU

3.2 | YmeTh:

3.2.1 | mpUMEHSATH METOABI TEOPETHIECKOTO U SKCIEPUMEHTAIIBHOTO HCCISIOBAHNUS (DH3UIECKIX 0OBEKTOB, IIPOIIECCOB U
SIBIICHUH, TPOBOAUTH (PU3MYECKUE IKCIIEPUMEHTHI TI0 3aJJaHHOM METOAMKE 1 00pabaThIBaTh UX PE3YAbTATHI B 00IACTH
TUJIPABIIMKH U THAPOJIOTHH; UCIIOIB30BAaTh OCHOBHBIE TIOHSATHS U 3aKOHBI THAPABIMKU U THAPOJIOTUH JUIS PELICHNS
MIPAaKTHYECKUX 3a/1a9; TIPOBOIUTE THAPOMETPHUYECKUH pacueT At 00BEKTOB TPAHCIIOPTHOI HHPPACTPYKTYPEI

3.3 | Banagern:

3.3.1 | HaBBIKAMU IPUMCHCHUSA METOAO0B TCOPETUICCKOT'O U SKCIICPUMEHTAJIBHOTO UCCIICAOBAaHNA (1)I/ISI/I‘ICCKI/IX O6’L€KTOB,
IIPOIICCCOB U HBJ’I&HI/Iﬁ, HaBbIKaMH1 IIPOBEACHUA (I)I/ISI/I‘I€CKI/IX OKCIICPUMEHTOB 11O 3aJJaHHOM METOJIUKE M HaBBIKAMH
O6pa6OTKI/I HX PE3YIbTAaTOB B obiactu TUAPABIUKUA U TUAPOJIOTUH; HABBIKAMU IMPUMEHCHNSA OCHOBHBIX MOHATUN U 3aKOHOB
TUAPABJIUMKH U TUAPOJIOTUU JJId PEHICHUA HpeZ[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

4. CTPYKTYPA U COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

Kon HanmeHoBaHWe pa3aesioB U TeM /BH 3aHATHUS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUS / Kype

Pazgen 1. OCHOBBI T'NIPOCTATHUKH

1.1 OcHOBHBIE IOHATHA U onpezeneHus. Kpatkuit 0030p pa3BUTHs THAPABIHKY, 5 2
TUAPOJIOTUH U TUAPOMETPUH, UX 3HaUEHHE B CTPOUTENBCTBE JKETIE3HBIX AOPOT.
OcHoOBHBIE (PU3HUECKUE CBOMCTBA XHUIKOCTEH. Moiens HeBsI3KoH (MaearbHOi)
skuankoctd. ['uapocratuka: 'mapocratnyeckoe 1aBieHUE U €ro CBOMCTBA.
OcHOBHOE ypaBHEHHUE ruApPoCcTaTUKU. CHUIIBI JaBICHUS Ha IUIOCKHE U
KPHBOJIMHEITHBIC TOBEPXHOCTH. /JIex/




1.2

OcHoBHBIE Pu3HUecKHe CBOICTBA XUAKOCTEeH. [ mapocTaTuueckoe NaBieHue u
ero croiicTBa. OCHOBHOE ypaBHEHHUE TuaApocTaTuk. /T1p/

1.3

IMprGopBI ist H3MEepeHUs H30BITOYHOTO AABICHHS U AaBICHUS
paspexenust. /J1a6/

Pazpgen 2. OCHOBBI THAPOJUHAMMUKHA

2.1

Kunematuueckue sneMeHThI MoToka. JIMHUS TOKa, TpyOKa TOKa, dIeMEeHTapHas
CTpyiKa, HOTOK. BHbI NBHKEHUS KUAKOCTU: YCTaHOBUBLIEECT U
HEYCTaHOBHUBIIICECS, HATOPHOE U OE3HATIOPHOE, PABHOMEPHOE U HEPAaBHOMEPHOE.
YpaBHEHME HEPA3PBIBHOCTU JABMKECHUS KUAKOCTU. [ToHsATHE pacxona u cpeaHei
ckopoctH. YpaBHenue [|.bepuynnu: Ypasuenue [1.bepHymnu 1iist aneMeHTapHOM
CTPYHKH HACaNBHOM XHUIAKOCTH U TIOTOKA PeabHON (BA3KOI) JKUIKOCTH.
WuTepnperanus ypaBaenus /. bepHymiu 1 ero mpakTudeckoe
npumeHenue. /JIex/

2.2

Ormpeienenue CHII THAPOCTATHYECKOTO JIaBICHHS HA IIOCKHE U
KpUBOJHHEHHbBIE moBepxHOCTH. /TIp/

23

‘YpaBHEHHNE HEPA3PbIBHOCTH ABMXKEHUS XKUAKOCTH. YpaBHeHue J[.bepHymnnu
JUISL 3JIEMEHTAPHOH CTPYHKHU WACAIBHON XKHUAKOCTU U IIOTOKA PeabHOM (BA3KOIN)
sxunkoctd. [Totepu Hanopa. /TIp/

24

H3ydenue pexxuMOB T€UEHUS HKHUIKOCTH. /J1ab/

2.5

DKcIepuMeHTaNbHAS WLTIOCTpanys ypaBHeHus1 bepuymm. /J1a6/

2.6

T'unpaBiuyecKre COMPOTHBIEHUS. PexkuMbI IBIDKEHHS ®KuAKOCTH: OCHOBHOE
ypaBHEHHE PAaBHOMEPHOTO IBHKEHUsI )KUIKOCTH. Kputepuii PeiiHonbca,
JIAMUHAPHBIA ¥ TYpOYICHTHBIH pexumM. [I0OHSITHE O THAPABIMYECKUX
CONPOTHUBIICHUSIX U NOTEPsix Hanopa: [Ipodumu ckopocrteit, hopMyisl asist
pacuera noTeph Harmopa B Tpybax. [TyreBbie U MECTHBIE THPABINYECKHE
compotuBienus. ®opmyna Jlapcu u popmyna Beiicoaxa. /Jlex/

2.7

Omnpenernenre K03 PUITIEHTa THAPABINIECKOTO TpeHus. /J1ad/

2.8

[otepu Hamopa npu BHE3aITHOM PACIIUPEHUH TPyOsI /J1ab/

2.9

[ToTepu Hamopa Npy BHE3AITHOM CY)KCHUU TpYObI /J1ab/

Paszpen 3. ACTEYEHHE )KMIKOCTH YEPE3 OTBEPCTHSI,
HACAJKH, BOJOC/IUBBI. THAPABJIUYECKHNU ITPBIKOK U
COINIPA’KEHUE BBE®OB

3.1

Hcredenne )XUIKOCTH depe3 oTBepcTHs M Hacanku: Kinaccudukanus
oTBepcTuil. McredueHne xKuaKoCTH Yepe3 Majaoe OTBEPCTHUE B TOHKON CTEHKE B
atMocdepy. Bomocnussl: Knaccudukanus sogocnuBos. ['mapaBnndeckuit
pacueTt BooCauBOB. /JIek/

32

OnsITHOE OnpezeneHre K03 HUIEHTOB pacXo1a, CKOPOCTH, CKATHS U
COIIPOTHUBIIEHUS U3 OTBEPCTUI U Hacanok. [loHaTue nuBepcuu crpyu. Bunbt
HacaJoK.I uapaBiuueckuil IpeDKOK U compsikeHne 0pe(hoB: YCIoBHS
00pa3zoBaHusl TUAPABIMYECKOrO MpbbkKa. OCHOBHOE ypaBHEHHUE
THAPABIMYECKOTO MPBDKKA. ['paduk nmpepkkoBoii ¢pyHKINH. /Cp/

33

Hcredenne )UIKOCTH Yepe3 OTBEPCTHS, HACAIKH, BOIOCIUBBL
THAPABIMYECKUI MPBDKOK U conpsbkenue 6bedos /TIp/

34

HWcnbitanus mepHoi nuadparmsl. /J1ad/

3.5

HcmerTaHus qpoccerbHOTO peryisropa pacxona. /J1ad/

Paznea 4. THAPABJIMKA JOPOXKHbBIX BOJAOIIPOITYCKHBIX TPYB U
MAJIBIX MOCTOB

4.1

JlopoxHbBIe BOAOMPOITYCKHBIE COOPYKeHHsT: | napaBiuyeckas KiacCu)UKAIHs
JOPOKHBIX TPYO. ['MIpaBiInyecKuii pacyeT OTBEPCTHI TOPOKHBIX TPYO M MaJIbIX
MocCTOB. /JIex/

4.2

I'mppasnmka G6ombmux MocToB: PycioBsie mponeccsl. OCHOBHBIE IPHHITHITHI
pacuera oTBepCTHii 60IbIINX MOCTOB. /Cp/

43

I'mapaBaMYecKuii pacyer JOPOKHBIX BOIOMPOIYCKHBIX TpyO. /T1p/

Pazgen 5. IBUKEHUE I'PYHTOBBIX BOJI

5.1

JBmxeHne rpyHTOBBIX BoJ. OCHOBBI pacueTa JTaMHHAPHOU (PHIIBTPAIHH.
Pacuer ¢punbTpyrommx Haceine. /Cp/




Pazgen 6. OCHOBBI THAPOJIOI'MU

6.1 O61as runposorus cymu: KpyroBopoT BoJibl B IpHpo/ie. YpaBHEHUE BOTHOTO 5 2
6amanca. OCHOBBI pegHOi ruapoMeTpru: VzmepeHne ypoBHEH U TITyOnH BOJIBL.
H3mepenne ckopocteit TeueHns BoAbl. OnpeseneHne pacxoa0B BOABI PEUHBIX
MTOTOKOB.

/JTex/

6.2 OcHoBbI pegnoi runpomerpun /I1p/ 5 2

Paznen 7. CAMOCTOSATEJIBHAA PABOTA

7.1 Ionroroska k srexmmsm /Cp/ 5 9
7.2 IToaroToBka k mpaxktudeckuM pabotam /Cp/ 5 18
7.3 IMonroToBka K 1abopatopHbiM padotam /Cp/ 5 18

Paznen 8. KOHTAKTBIE YACBI HA ATTECTALIUIO

8.1 Kowncynprarus nepen sx3amerom /KD/ 5 2

8.2 Ox3amen /KD/ 5 0,35

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIC MaTepHaNbl TS TPOBEICHUS TPOMEXYTOUHON aTTECTAIlMK O0YJaIONIMXCsl TPUBEIACHBI B TIPUIIOKESHUH K
paboueii mporpaMme AUCIUIITHHEL.

@DOpMBI M BHIBI TEKYIIETO KOHTPOJIS [0 AUCHHUILIMHE (MOIYIII0), BHIBI 3aJaHUI, KPUTEPUH UX OLICHUBAHUS,
pacrnpeseneHre 0anIoB Mo BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAOTCS MPEnojaBaTeieM JUCIMIUIMHBI C YIETOM e¢ Cenn(UKU 1
JIOBOJISITCS 1O CBEICHUSI 00YJAOMNXCsl Ha TIEPBOM YIEOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISIETCS MPEnoiaBaTeNieM IUCIUILTUHBI (MOIyIs), KaK MPaBUiIo, C
ucnonb3oBanueM SMOC uiu myreM IpOBEPKH MUCbMEHHBIX PabOT, MPETyCMOTPEHHBIX paO0YMMHU MPOTPaMMaMHU AUCIUITIINH B
paMKax KOHTaKTHOH pabOThI M CAaMOCTOSITENBHOM paboThl oOydarommxcs. Jist GukcupoBaHus pe3ynbTaTOB TEKYIIETO KOHTPOJIS
MokeT ucnoiab3oBaThess DMOC.

6. YY4YEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas uteparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Wspnatensc On. agpec
TBO, TOJ1
JI1.1 [Bomuek A.A., mox T'mppapnuka, rugposorus, TuapoMeTpus: YaedHoe nmocobue Mocksa: | https://www.book.ru/boq
o0u1. pex., Bomuek KuoPyc,
A.A., llIBegoBckuid 2021

I1.B., lemxo H.H.

6.1.2. Jlono/iHUTEbHAS JIUTEPATYypa

ABTOpBIL, COCTaBUTENU 3ariaBue W3natensc O5. agpec
TBO, TOJL
JI2.1 |Kanekun B. C., I'unpaBnuka u TEIUIOTEXHHUKA: YdeOHOE OCOOHeE [T BY30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020

6.2 UadopMannoHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLIeCTBICHINN 00Pa30BaTeIbHOTO MPOIecca Mo JUCIHILTHHE
(Mony.110)

6.2.1 ITepeyeHb JTMIEH3HOHHOTO H CBOOOTHO PACIPOCTPAHSIEMOT0 IPOTPAMMHOIO ofecrieyeH st

6.2.1.1 |MS Office




6.2.2 Hepeqeﬂb HpO(l)eCCl/IOHa.]I])Hle 0a3 TaHHbBIX U I/[H(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

6.2.2.1

EcrecTBeHHOHAY4HBII 00pa3oBaTeNbHEIN HopTa: http://en.edu.ru/

6.2.2.2

MexayHapoaHas podeccuoHabHast 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbraHT mioc

6224

I'apant ACIINXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUIIJIMHBI (MO YJISA)

7.1

YaeOHbIC ayTUTOPUH IS IPOBEICHIS 3aHATHI JIEKIIOHHOTO THIIA, YKOMIIICKTOBAHHBIE CTICIINAIN3NPOBAHHOM
MeOeNblo U TEXHUYECKMMHU CPENICTBAMU O0YUEHHS: MyIbTUMEAUHHOE 000PYIOBaHKE IS IPEAOCTaBICHUs YueOHOM
nH(popManuu 600N ayMTOPUH 1/WIH 3BYKOYCHIIMBaroLee 000pynoBaHue (CTallMOHAPHOE WM EPEHOCHOE).

7.2

YueOHbIe ayTUTOPUH AJIst IPOBEICHHS 3aHSITHH CEMUHAPCKOTO THIIA, TPYIIIOBBIX U HHIUBUYaIbHBIX KOHCYIbTaLlUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTEeCTaIllH, YKOMIUIEKTOBAHHBIC CIICIHATII3HPOBAaHHONW MeOEeNbI0 1
TEeXHHYECKUMH CPEACTBAMHU 00y4eHHsI: MyIbTHMEANITHOE 000pyA0BaHNE H/HIIH 3BYKOYCHIMBAloee 000pyoBaHIe
(craroHapHOE WK IIEPEHOCHOE)

7.3

ITomemienust st CaMOCTOSATENBHON pabOTHI, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO TIOIKITIOUEHHSI K
cetu "UHTepHET" M 0OecneyeHneM JOCTYIa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEeNIbHYIO Cpely YHUBEPCHUTETA.

7.4

ITomemienus st XpaHeHUs! U MPOPUIAKTUIECKOTO OOCTY>KUBAaHHSI y1eOHOTO 000pyIOBaHUs.

7.5

JlabopaTtopusi, OCHaIIlCHHAs CIEHaIbHBIM J1a00paTOPHBIM 000pyAOBaHNEM: CTEH] ruapasaudeckuii TMXK 2.




