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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llens qucrMIUINHEL — 00eCceYnTh (POPMHUPOBAHKE Y 00YJaIONINXCS PO ECCHOHANBHBIX KOMITETCHITUH, TO3BOISIONINX
peliaTh NPakTHYECKHUE 33a41 Ha OCHOBE 3HAHMH OCHOBHBIX ITOHATHH, METO/IOB M 3aKOHOB I'MAPABIUKH M TUIPOJIOrHH.

1.2 | 3agauaMu TUCHUIIIMHEL SBISETCS (POPMUPOBAHKNE YMEHUH U HaBBIKOB TI0 CIIEAYIOIIMM HANPABICHUSIM HHKXEHEPHOU
JEATEIbHOCTH:

1.3 | - 3HaHKE OCHOBHBIX MOHATHIA, 3AaKOHOB M MOJeNeil TUIPABINKHI U TUAPOIOTUH; (PU3NUECKOI CYIIHOCTH SBJICHUH,
M3y4aeMbIX THAPABIUKON M THIPOSIOTHEH; (OPM JBHKESHUS KUAKOCTH M YPABHEHHUH, KOTOPHIMHA OHHU OIMCHIBAIOTCS;

1.4 | - 3HaHue u YMCEHHE HUCIIOJIB30BaHUA METOAOB TCOPETHUUCCKOI0 U SKCIICPUMEHTAJIBHOI'O UCCIICAOBAHUA B THAPABIUKE U
TUAPOJIOTUH,

1.5]- YMEHNA BBIIIOJIHATD THAPABINYCCKUC PACUCThI AJIA PETYINPOBAHUA ITOTOKOB U PYCJIOBBIX ITPOLECCOB Ha IMEPECCUCHUN
TpaccC XCJIC3HBIX A0POI' C BOAOTOKAMMU.

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

Hukn (paznen) OIT: | b1.0.27

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

OIIK-1 Cnocoben peuiaTb NHXKCHCPHBIC 3aa4 B HpO(l)CCCHOHaHBHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTECCTBCHHBIX
HayK, MaTCMaTUYCCKOI0 aHajin3a U MOACIINPOBaHUA

OIIK-1.3 HpHMerIeT €CTCCTBCHHOHAYYHBIC METOABI TCOPETUUYCCKOI'O U SKCIICPUMECHTAJIBHOI'O UCCJIEJOBAHUA O6L€KTOB, IponeccoB,
S[BJ'IeHPIfI; OPOBOAUT SKCIICPHUMCHTHI 110 SaﬂaHHOﬁ MCTOAUKE U aHAJIU3UPYCT PC3YJIbTAThI

TIK-1 Criocoben opraHu30BBIBaTh 1 BHIOIHATH HHKEHEPHBIE U3bICKaHUS TPAHCIIOPTHBIX ITyTeH U COOPYKEHUH, BKIIIOUas
reoIe3NUeCcKUe, THIPOMETPUIECKHE U HHKEHEPHO-TEOIOrHIEeCKHEe paboTh

[1K-1.3 IIpousBoaut rugpoMeTpuyeckuii pacdeT 1 00bEKTOB TPAHCIIOPTHOH HH(PACTPYKTYPHI

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

3.1 (|3HaTh:

3.1.1 | METOIBI TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO UCCICIOBAHUS (HU3MUCCKUX OOBEKTOB, IIPOLIECCOB U SIBJICHHUHA, METOIUKY
MPOBENICHHS U 00PabOTKH Pe3yNbTaTOB (PH3MYSCKOr0 SKCIICPUMEHTA B 00JIACTH THIPABIMKH U THAPOIOTHUH; OCHOBHBIC
3aKOHBI TU/IPABIUKH; 3aKOHBI PABHOBECHSI U IBUKEHUS JKUIKOCTH; PU3MUECKYIO CYITHOCTD SIBICHUH, U3yTaeMBbIX
THJPABIUKO#; (DOPMBI IBIXKCHUS KUIKOCTH M YPABHEHHS, KOTOPHIMH OHH OIMKCBHIBAKOTCS, OCHOBBI THIPOJIOTHS 1
THIPOMETPUHI

3.2 | YMeTh:

3.2.1 | npUMeHSTh METOMBbI TEOPETHUECKOTO U IKCIEPHUMEHTAIBHOIO UCCIIeI0BaHUs (PU3NIECKUX 00BEKTOB, POLECCOB U
SIBJICHHUH, ITPOBOJUTH (PU3NIECKIE SKCIIEPIMEHTHI 10 3aJJaHHOH METOAMKE M 00padaThIBaTh MX PE3YIbTATHI B 00JIACTH
THJIPABIMKY U TUAPOIOTUH; UCIIONIb30BATh OCHOBHBIE ITOHATHS U 3aKOHBI TMPABIMKY U TUAPOJIOTUH IS PEIICHUS
MIPaKTHYECKUX 3a/1a4; TIPOBOAUTH THAPOMETPUUECKUI pacyeT Ul 00BEKTOB TPAHCIIOPTHON HH(PPACTPYKTYPHI

3.3 | Bragern:

3.3.1 | HaBBIKAaMH MPUMEHCHHUA METOAOB TEOPETUICCKOT'O U SKCIEPUMEHTAIIBHOT'O UCCIICIOBAHUA (l)I/I3I/I‘IeCKI/IX O6’I)€KTOB,
IIpoHeccoB U XBﬂeHI/Iﬁ, HaBbIKaMU NPOBCIACHUA (I)I/ISI/ILICCKI/IX OKCIEPUMEHTOB I10 3aﬂaHHOﬁ MCTOJHUKE U HaAaBbIKaMU
O6pa6OTKH HX pE3YJIbTaTOB B obractu TUAPABIWKA U THAPOJIOTMH; HaBbIKaMU IIPUMCEHCHUSA OCHOBHBIX MOHATHH U 3aKOHOB
TUAPABIIUKA U TUAPOJIOTUN UIS PCIICHUA HpGHMGTHO-HpO(l)I/IHI)HLIX 3aga4

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

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

Paznea 1. OCHOBBI THIPOCTATUKHA

1.1 OcHOBHBIE TOHATHS U onpeencHus. KpaTkuit 0630p pa3BUTHS THIPABIHKH, 5 2
THJIPOJIOTHH Y THIPOMETPHH, X 3HAUYCHHE B CTPOUTEIBCTBE JKEJIE3HBIX JTOPOT.
OcHoBHbIe (pr3nveckne CBOICTBA XuAKOCTeH. Moens HeBs3KOi (MaeanbHON)
xuankocTd. ['mapocratuka: ['mapocraTudeckoe JaBJICHUE U €T0O CBOICTBA.
OcHOBHOE ypaBHEHHE THAPOCcTaTUKH. CHITBI TaBIICHHS Ha IJIOCKHE H
KPHBOJIMHEHHBIE TOBEPXHOCTH. /JIex/

1.2 OcHOBHBIE (PU3UUECKHE CBOUCTBA XKUAKOCTEH. ['HapocTaTnueckoe AaBIeHHE U 5 2
ero cpoiicTBa. OCHOBHOE ypaBHEHHUE rHAPOCTATHKH. /TIp/

1.3 [Tpubops! 11st U3MepeHus: N30BITOYHOTO IABJICHUS U JIABICHUS 5 2
paspexenus. /J1ab/

Paznen 2. OCHOBBI T'NMIPOANHAMUKHN




2.1

KunemaTtudeckue seMeHTHI MOTOKa. JIMHUS ToKa, TpyOKa TOKa, SIeMeHTapHas
CTpY¥Ka, MOTOK. Busbl ABMKEHHS )KUAKOCTH: YCTaHOBUBLIEECS U
HEYCTaHOBHUBILIEECs], HAIIOPHOE M OE3HAIIOPHOE, PABHOMEPHOE M HEPAaBHOMEPHOE.
YpaBHeHME Hepa3pbIBHOCTU ABMXKEHUS xunkocTu. [IoHsaTHe pacxona u cpeaHen
ckopoctu. YpaBHenue /|.bepuymu: Ypasuenue Jl.bepHymiu ans aneMeHTapHOU
CTPYHMKH HJICATBHOM KUJIKOCTH U ITOTOKA PeaNbHOM (BA3KON) )KUKOCTH.
WuTepnperanus ypaBHeHus J{.bepHyiu U ero npakTu4eckoe
npumenenue. /Jlex/

2.2

Ormpezienienne Uil THAPOCTATUYECKOTO AABICHUSI HA TUIOCKHE
KpUBOJIHMHEHbBIE moBepxHOCTH. /TTp/
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VYpaBHEHHE HEPA3PBIBHOCTH IBHXKEHUS XKUIKOCTH. YpaBHeHue [|.bepHymnu
JUTSL DIIEMEHTApHON CTPYHKH WIeabHON KUIKOCTH U ITOTOKA PEaNTbHON (BSI3KOH)
skunkoctu. [lorepu namopa. /IIp/
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N3yuenne pexuMoB TeueHHs KUAKOCTH. /JIab/

2.5

DKCcIIepUMEHTaIbHAS WIDTFOCTPANus ypaBHeHus bepuymu. /J1a6/

2.6

T'uapaBIM9YecKue COMPOTUBICHHS. PeXUMBI IBrKEHHS )KUAKOCTH: OCHOBHOE
ypaBHEHHE PABHOMEPHOrO ABIKEHHS )uakocTu. Kputepwuii PeitHonbca,
JIAMUHAPHBIN U TYpOy/IeHTHBIN pexxum.IIoHSTHE 0 THAPABIMYECKUX
COMPOTHBJICHUSX U moTepsix Hanopa: [Ipodwmiu ckopocteit, popmyIasl st
pacuera roreps Hamopa B TpyOax. [lyTeBble 1 MECTHBIE THAPABIHYECKHE
conportusienus. ®opmyna Jlapcu u popmyna Beiicbaxa. /JTex/

2.7

Onpenencare Kod3pPHUIMESHTA THIPABIHYECKOro TpeHusl. /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

HcreyeHne )UAKOCTH Yepe3 OTBepCTHs U Hacaaku: Kinaccupuxanys
OTBepCTHi. McTeueHue xKUIKOCTH Yyepe3 Majloe OTBEPCTUE B TOHKOW CTEHKE B
atmocdepy. Bogociussr: Kitaccnduxarust BogocanBos. ['mapaBindaeckuii
pacuet BogociauBoB. /JIex/
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OnsITHOE onpeseneHne KO3 PUINEHTOB pacxo/a, CKOPOCTH, CHKAaTHS 1
COTPOTHBIICHHS U3 OTBEPCTHIl 1 HacanoK. [loHsATHE HHBEpCHH CTPYH. Busl
Hacanok.[ mapaBIuIecKuil IpeDKOK U colpshkeHne ObedoB: Yeaous
00pazoBaHus TUAPABINYECKOrO NpblkKa. OCHOBHOE ypaBHEHHE
THJIPABIMYECKOrO MPbDKKA. [ paduk npeixkoBoi GyHkmuu. /Cp/
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HcTedeHue )KUIKOCTH Yepe3 OTBEPCTHS, HACAAKH, BOLOCIHBBIL.
THPABINYECKHI IPBDKOK U conpspkeHue 0bedoB /IIp/
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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

JlopOosKHBIE BOIOMPOITYCKHbIE COOPYKEHUs: [ MapaBinueckast KiiacCu(puKanust
JOPOXHBIX TPYO. ['MapaBIMYecKuii pacueT OTBEPCTHI JOPOKHBIX TPYO M MajIbIX
MOCTOB. /JIex/

4.2

T'unpasnrka 6onbIIMX MOCTOB: PycnoBble nporiecchl. OCHOBHBIC TIPHHIIUIIBL
pacdera orBepcTuii 60mbmux MoctoB. /Cp/
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T'unpaBnudeckuii pacueT TOPOXKHBIX BOIOMPOMYCKHBIX TpYO. /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. OnpeneneHie pacxomaoB BOABl PEYHBIX
IIOTOKOB.

/JIex/

6.2 OcHoBbI peunoit ruapometpu /TIp/ 5 2

Paznen 7. CAMOCTOSATEJIBHASA PABOTA

7.1 IToaroroska k nekuusam /Cp/ 5 9
7.2 IToxroroBka k mpaxkTnaecknmM padoram /Cp/ 5 18
73 IToaroroBka k 1aboparopubsiM padotam /Cp/ 5 18

Paznen 8. KOHTAKTBIE YACBI HA ATTECTALIUIO

8.1 Koncynpramus nepen sx3amenom /K3/ 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 KOHTPONIS 0 AUCHUILIHHE (MOIYIIO), BHABI 3aMaHUH, KPUTEPUHN X OICHUBAHMS,
pacmpeneneHue 6aIoB MO BUAAM TEKYIET0 KOHTPOJIS Pa3padaThIBAIOTCS MPENoAaBaTesieM JUCIUIUINHEI C YUETOM ee CIIeU(UKH U
JIOBOJISTCS JI0 CBEJICHUSI 00y4arOLIMXCs Ha IIEPBOM y4eOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIICTCS MIPENofaBaTesieM NUCIUIUIAHBI (MOIYIs) B paMKaX KOHTAKTHOW
paboTHI U caMOCTOATEIBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIIONB30BaThCS
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., moj I'mapasinka, TUAPOIOTHSI, THAPOMETPHS: YdeOHOe mocooue Mocksa: | https://www.book.ru/bo
obm1. pex., Bomuex KnoPyc,
A.A., llIBegoBckuii 2021

I1.B., lllemxo H.H.

6.1.2. JlonotHuTEILHAS JINTEPATYPA

ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc On. agpec
TBO, TOJ1
JI2.1 |Kanekun B. C., I'mppaBnuka v TETIOTEXHUKA: YdeOHOe MocoOHe sl By30B Mocksa: | https://urait.ru/bcode/45
Muxaitnen 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

EcrecTBeHHOHAaYUHBIH 00pa3oBaTeNbHBIN mopTai: http://en.edu.ru/

6.2.2.2

MexayHaponHas npodeccuoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT moc

6224

I'apant ACIIMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHble ayqUTOPHH AJISl IPOBEACHUS 3aHATHI JCKIIMOHHOTO TUTIA, YKOMIUIEKTOBaHHBIE CTICIHATH3UPOBAHHOMN
MeOeIIbI0 U TEXHUYSCKHMH CPEICTBAMHU O0YUCHHS: MYJIbTUMEANIHOE 000pYIOBaHUE IJIs IPEAOCTABICHUS yIeOHON
nH(pOpMaIH OOTBIION ayITUTOPHU H/WITH 3BYKOYCHITMBAIOIIee 000pyIoBaHHE (CTalMOHAPHOE WM IIEPEHOCHOE).
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YueOHbIE ayTUTOPUH AT IPOBEACHNUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAlUH,
TEKYIIEeTo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIlNH, YKOMIUICKTOBAaHHBIE CIICIIAIN3HPOBAHHON MeOeIbIo 1
TEeXHHYECKUMH CPEACTBAMH O0YUEeHHUS: MYIIbTHMEINIHOE 000pyIOBaHHE H/MIN 3BYKOYCUINBAOIIee 000pyJOBaHUE
(cranoHapHOE WM IEPEHOCHOE)

7.3

ITomereHust i1 CaMOCTOATENBbHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TMOIKIIOUEHHS K
cetr "MHTepHET" M 00eCTIeYeHHEM JJOCTYIIA B AJIEKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

7.4

[Tomerienus 11 XpaHeHUs! 1 TPOPUIAKTHYECKOTO 00CTY>KUBAaHHSI yIeOHOr0 000pyJOBaHMS.

7.5

Jlabopatopusi, OCHAIlleHHas CIIEHATbHBIM J1a00paTOPHBIM 000pyIoBaHMEeM: CTeH ] ruapasmndeckuiit TMXK 2.




