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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llens qucIMIUINHEI — 00eCceYnTh (POPMHUPOBAHHE Y 00YJarONIUXCS TPOGECCHOHANBHBIX KOMITETEHITHI, MO3BOMISIOMNX
peliaTh NPaKTHYECKUe 33/1a4i Ha OCHOBE 3HAHUN OCHOBHBIX IMOHSTHH, METO/IOB U 3aKOHOB TMIPABIMKU U THAPOJIOTHH.

1.2 | 3agauaMu TUCHUIIIMHEL SBISETCS (POPMUPOBAHKNE YMEHUI U HABBIKOB 10 CJICAYIOIUM HAIIPABICHHAM HHKEHEPHON
JEATEIbHOCTH:

1.3 | - 3HaHKE OCHOBHBIX MOHATHIA, 32KOHOB M MOJIETICH TMAPABIMKH U TUAPOIOTHH; (PU3NUECKON CYIIHOCTH SIBICHUH,
M3y4aeMbIX THAPABIUKON M THIPOJIOTHEH; GopM IBHIKEHUS KUIKOCTH U YpaBHEHHH, KOTOPBIMU OHH OITUCHIBAIOTCS,

1.4 | - 3HaHue u YMCEHHE HUCIIOJB30BaHUA METOAOB TCOPETHUUYCCKOIO U SKCIICPUMEHTAJIBHOI'O UCCIICAOBAaHNA B THAPABINKE U
TUAPOJIOTUH,

1.5]- YMEHUA BBIITOIHATD THAPABINYCCKUE PACUYCTHI AJIAA PETYINPOBAHNA ITIOTOKOB U PYCJIOBBIX IIPOLECCOB HAa NMEPECCUCHNU
Tpacc XCJIC3HBIX A0POr' € BOAOTOKAMH.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

IMux (pasgen) OIT: | b1.0.27

3. KOMIETEHIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peuiaTb NHXKCHCPHBIC 3aa4 B HpO(bCCCHOHaJ'IBHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTECCTBCHHBIX
HayK, MaT€eMaTU4€CKOIo aHaJIM3a U MOJACITINPOBAHUA

OIIK-1.3 HpHMerIeT €CTCCTBCHHOHAYYHBIC METOABI TCOPETUYCCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCIICJOBaAHUA O6L€KTOB, IIpo1eccoB,
S[BJ'IeHPIfI; OPOBOAUT SKCIICPUMCHTEI 11O SaHaHHOﬁ MCTOAUKE U aHAJIU3UPYCT PE3YJIbTAThI

TIK-1 Criocoben opraHu30BbIBaTh U BBIIIOJIHATH MHKEHEPHbIE N3bICKaHUS TPAHCIIOPTHBIX MyTEH U COOpYXKEHUI, BKIIOUas
reoIe3UUeCKUe, THAPOMETPUUECKUE U HHKEHEPHO-T€0JIOrNUeCKUE PabOThI

[1K-1.3 TIpou3BoguT rUAPOMETPHUECKUil pacdeT I 00bEKTOB TPAHCIIOPTHOH HH(PACTPYKTYPHI

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

3.1 (|3HaTh:

3.1.1 | meTonbl TEOPETUYCCKOI'O K OKCIIEPUMECHTAJIIBHOI'O HCCIICAOBAHUA (bI/ISI/I‘{€CKI/IX 06LCKTOB, IMPpOLECCOB U ﬂBJ'IeHPIﬁ, MCTOOUKY
MIPOBCACHUA U 06pa6OTKI/I PE3YIbTATOB (1)I/I31/I‘ICCKOFO OKCIICPUMCHTA B obJactu TUAPABINWKA U TUAPOJIOTHUH;

3.1.2 | ocHOBHBIE 3aKOHBI THIPABIMKH; 3aKOHBI PABHOBECHS H JABIDKCHHS JKHIKOCTH; (PU3MUECKYIO CYIIHOCTD SIBICHUH,
N3y9aeMbIX THIPABINKOH; (POPMBI IBIKCHNUS KUIKOCTH U YPaBHEHHS, KOTOPBIMH OHH ONIMCHIBAIOTCS, OCHOBBI THAPOJIOTHS
U TUAPOMETPUH

3.2 | YmeTh:

3.2.1 | mpUMEHSATH METOABI TEOPETHIECKOTO M AKCIIEPIMEHTAIBHOTO HCCIIEA0BAaHNS (PH3UIECKIX 00BEKTOB, IPOIIECCOB U
SIBIICHUIA, TPOBOAUTH (PU3UUECKUE SKCIIEPUMEHTHI TI0 3aJaHHOM METOIMKE 1 00padaThIBaTh UX PE3YIbTATHl B 00IaCTH
THAPABIUKM U TUIPOJIOTUH; MCHIOIb30BAaTh OCHOBHBIC MOHATHS M 3aKOHBI THAPABIUKY U THIPOIOTUH JJIsL PEIICHHS
MIPAaKTHYIECKHUX 3a]1a4; TPOBOIUTE THIPOMETPHUCCKUH pacueT I 00bEKTOB TPAHCIIOPTHOW HH(PPACTPYKTYPHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMU MNPUMCHCHHA MECTOAOB TECOPETHUCCKOI0 U SKCIICPUMEHTAJIBHOI'O UCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX OGLCKTOB,
IIPpOECCOB U HBHCHHﬁ, HaBbIKaMU IMTPOBECACHUA q)I/ISI/I‘IeCKI/IX OKCTICPUMEHTOB 110 3aJJaHHOM METOJUKE U HaBBIKAMH
O6pa6OTKI/I HX PE3YJIbTATOB B obactu TUAPABIUKA U TUAPOJIOrUU; HABBIKAMU MPUMEHCHUA OCHOBHBIX MOHATHH 1 3aKOHOB
TUAPABIMKA U TUAPOJIOTHUN AJId pCIICHUA HpeﬂMeTHO—HpO(bI/IHLHBIX 3aa1a4

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa31esioB U TeM /BUA 3aHATHS/ Cemectp | YacoB | Ilpumeuanue
3aHATUSA / Kype

Paznen 1. OCHOBBI THIPOCTATUKHA

1.1 OcHOBHBIE MTOHATHUS U onpefeneHus. Kpatkuiit 0030p pa3BUTHS THAPABINKY, 5 2
THAPOIOTHY U THAPOMETPUH, UX 3HAaUE€HHE B CTPOHTENIBCTBE JKEIE3HBIX JOPOT.
OcHOBHBIE (hHU3MUECKUE CBOHCTBA XKHUIKOCTEH. Mojiens HeBA3KOH (MIeaabHOM)
xuaakoctd. ['mapocrartuka: ['mapocraTiaeckoe faBIeHHE U €TO CBOHCTBA.
OcHoOBHOe ypaBHeHHE TuapocTaTuki. CHIIBI JaBICHUS HA IJIOCKUE U
KpUBOJIMHEHHBIE TOBEPXHOCTH. /JIek/

1.2 OcHoBHbIE (pr3HYECKHE CBOMCTBA XUAKOCTEH. [ apocTaTnieckoe TaBJICHUE U 5 2
ero cBoiictBa. OCHOBHOE ypaBHeHHE TuapocTaTuku. /IIp/

1.3 IMTpubops! 11 H3MepeHNs H30BITOYHOTO NABICHNS U AABICHHS 5 2
paspexenust. /J1ab/

Paznen 2. OCHOBBI THIPOJNHAMMUKHA




2.1

KunemaTtudeckue s1eMeHThI HOTOKA. JIMHUS TOKa, TpyOKa TOKa, dJIeMEHTapHast
CTpY¥Ka, MOTOK. BHIbI IBMKEHUS KUIKOCTU: YCTaHOBUBILEECS U
HEYCTaHOBHUBILIEECs], HAIIOPHOE M OE3HAIIOPHOE, PABHOMEPHOE M HEPAaBHOMEPHOE.
VYpaBHeHME HEpa3pbIBHOCTU ABMXKEHUS kunkocTu. [lonaTre pacxona u cpegHen
ckopoctu. YpaBHenue [l.bepnymn: Ypasuenue Jl.bepnymnnu nis anemenTapHon
CTPYHMKH UJCAIBHOM XKHUJIKOCTH U TIOTOKA PealibHOM (BS3KOM) KHUIKOCTH.
WuTepnperanus ypaBHeHus Jl.bepHyu U ero npakTuueckoe
npumenenue. /JIex/

2.2

Ormnpezienienne Uil THAPOCTATUYECKOTO IABICHUS Ha TIOCKHE U
KpUBOJIMHEHHBIE ToBepxHOCTH. /TIp/
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VpaBHeHHE HEPA3PBIBHOCTH ABMKEHHMS KUIKOCTU. YpaBHeHue JI.beprymnn
JUISL 3JIEMEHTapHOW CTPYHKHU WACATFHOM )KHUIKOCTH M TOTOKA peasTbHON (BA3KOI)
skunkoctd. [Torepu nanopa. /IIp/

24

N3yuenue pexxuMoB TeueHHs KUAKOCTH. /J1ab/

2.5

DKcIepuMeHTaNbHAS WILTIOCTPAIUs ypaBHeHus1 bepuyim. /J1a6/

2.6

T'uapaBIMYecKUe COMPOTUBIICHHS. PeKIMBI ABMKEHHS KUIKOCTH: OCHOBHOE
ypaBHEHHE PABHOMEPHOr'O JBIKEHHUS )uaAKocTH. Kpurepwii PeiiHonbca,
JIAMUHAPHBIN U TYpOyJIeHTHBIN pexxum.IIoHSTHE 0 THAPABIMYECKUX
COMPOTHBJICHUSX U moTepsix Hanopa: [Ipodwmiu ckopocteit, popmysab mist
pacuera roreps Hamopa B Tpy0ax. [lyreBble 1 MeCTHBIE THAPABIHYECKHIE
conpotusienus. ®opmyna Jlapcu u popmyna Beitcbaxa. /JIex/

2.7

Onpenencare ko3P PUIMeHTa THAPABINISCKOT0 TpeHus. /J1ad/

2.8

[otepu Hammopa Ipy BHE3AITHOM PaCIIHPEHUH TPYyOsI /J1ab/

2.9

ITotepu Hamopa npu BHE3AIMHOM CY)KeHHHU TpyObI /J1ab/

Paznen 3. HICTEYEHHUE XKUJKOCTH YEPE3 OTBEPCTUS,
HACAJIKH, BOJOCJIMBBIL. THJIPABJIMYECKHM IMTPBIJKOK 1
COIPAKEHUE BBE®OB

3.1

HcredyeHne )UAKOCTU Yepe3 OTBepcTHs U Hacaaku: Kinaccudpukamnms
OTBEpCTHi. McTeueHne ®UIKOCTH YEPE3 MAJIOE OTBEPCTUE B TOHKOM CTEHKE B
atmocdepy. Bogociussr: Kiaccnduxarus BogocnuBoB. ['napaBmmaeckuit
pacuet BogocauBoB. /JIex/
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OnsITHOE onpeseneHne Ko3pGUIMEHTOB pacXxo/a, CKOPOCTH, CKATHS U
COTIPOTHBIICHHS U3 OTBEPCTH 1 HacaaoK. [TIoHsTHE HHBEepCHH CTpyH. Bript
Hacagok. I uapaBnn4ecKkuii MPEHKOK U CONpspKeHne 0be(oB: YCIOBUS
00pa3zoBaHus TUAPABINUECKOrO MpbhKKa. OCHOBHOE YpaBHEHUE
THIIPABIMYECKOro MpbbKKa. ['paduk mpbokkoBoi ¢yHKIwH. /Cp/

33

HcTeueHue )KUIKOCTH Yepe3 OTBEPCTHS, HACAIKH, BOIOCIUBEL
THPABINYECKAIN MIPBDKOK U conpspxeHue 0bedos /I1p/
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HVcnbrranus mepHoit quadparmer. /J1a6/

3.5

HcnbiTanus IpoccebHOro peryisropa pacxoaa. /J1ad/

Paznen 4. THAPABJIMKA JOPOXHBIX BOAOIIPOIIYCKHBIX TPYB
MAJIBIX MOCTOB

4.1

JloposkHBIE BOIOIPOITYCKHBIE COOPYKEeHUs: [ MapaBinueckast KiacChu(puKarms
JOPOXHBIX TPYO. I'MapaBIMyecKuii pacueT OTBEPCTHI JOPOKHBIX TPYO M MajIbIX
MOCTOB. /JIex/

4.2

T'unpasnrka 6oabuInx MOCTOB: PyciioBbie mporecchl. OCHOBHBIE TIPUHIIUIIBI
pacdera orBepcTuii 60mbmux MoctoB. /Cp/
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T'unapaBnudeckuii pacueT JOPOXKHBIX BOAOHNPOMYCKHBIX TPYyO. /IIp/

Paznen 5. IBUJKEHUE I'PYHTOBBIX BO/|

5.1

JlBmxeHue TpyHTOBBIX BOZ. OCHOBEI pacueTa JIAMHHAPHOH (HIBTPAIIHH.
Pacuet punpTpyromux Haceimnei. /Cp/

Paznen 6. OCHOBBI I'MHIPOJIOI'MU




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

Mexnynapoanas npodeccroHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.2

KoncynbranT moc

6.2.2.3

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayAUTOPUH AT IPOBEACHHUS 3aHATHH JICKIIMOHHOTO TUIIA, YKOMILICKTOBAaHHbIE CIIEIIMAIN3UPOBAHHOMN
MeOeIbI0 M TEXHUYECKUMH CPEACTBAMH 00YUSHUS: MyIbTHMEUIHHOE 000pyJ0BaHKE ISl IPEJOCTaBICHHs yIeOHOMH
nHOpMaIH OOIBIION ayIUTOPHN H/WITH 3BYKOYCHIIHBAIOIIee 000pyIoBaHNE (CTAIOHAPHOE WIIH TTIEPEHOCHOE).

72

YueOHbIE ayTUTOPUH AT IPOBEACHNUS 3aHATHIH CEMUHAPCKOr0 THIIA, TPYHIIOBBIX M HHANBUAYAIbHBIX KOHCYIbTalUH,
TEKYIIETO KOHTPOJIS ¥ MTPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CTIEIHATN3NPOBAHHON MeOEIbIo 1
TEXHUYECKUMU CPEJICTBAMU OOYUSHHUSI: MYJIbTUMEUIHOE 000pYyAOBaHNE H/UJIH 3BYKOYCHIIMBAIOIIee 000pyIOBaHNE
(cTanmoHapHOE WK TIEPEHOCHOE)

7.3

[TomerieHust U1 CaMOCTOATENBbHON pabOThl, OCHAILICHHBIE KOMITBIOTEPHOIM TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHHUS K
cetr "MHTepHET" M 00CCTIEUeHUEM JIOCTYIIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

7.4

IomenieHust 11 XpaHEHHUs ¥ MPO(QUIAKTHIECKOr0 00CITy)KUBaHUS Y4eOHOTO 000PYIOBAHUS.

7.5

JlaGopartopusi, OCHaIlleHHAs CTIeHaTbHBIM JabopaTopHBIM 000pyIOBaHUEM: CTeH ] ruapasandeckuii TMXK 2.




