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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1|Lenp AMCUUTITIHBI — 00€CIeYnTh (POPMUPOBAHHE Y 00yUaIOMIUXCS MPOPECCHOHATBHBIX KOMITETEHIINH, TTO3BOJISIONINX pellaTh
MPaKTUYECKUE 3a/Ia41 Ha OCHOBE 3HAHWI OCHOBHBIX MOHSATHIA, METOJIOB ¥ 3aKOHOB TH/PABJIMKU Y THIPOJIOTHH.

1.2 33,)18,'—[3MI/I JUCHUIIINHBI ABJIACTCA (l)OpMI/IpoBaHI/Ie yMeHI/Iﬁ 1 HaBBIKOB II0 CJICAYIOIIUM HallpaBJICHUAM PIH)KeHepHOﬁ
JACATCIIBHOCTH:

1.3|- 3HaHHE OCHOBHBIX ITOHATHIH, 3aKOHOB U MOJEJICH THAPABINKYI U THAPOIOTHH; (PU3HMIECKOH CYITHOCTH SBICHUH, H3yJaeMBIX
THAPABIMKOHN U THAPOTIOTHEH; GOPM OBMKEHUS XKUAKOCTH U YPAaBHEHHH, KOTOPHIMHU OHH OITUCHIBAIOTCS;

1.4|- 3HaHue u YMEHHUE UCIIOJIB30BAHUS METOJOB TCOPETUICCKOI'O U OKCIIEPUMEHTAJIBHOI'O UCCJICJOBAHUA B THAPABIINKEC U
TUAPOJIOTHUH;

1.5]- YMEHUA BBINTOJIHATH TUAPABINYCCKUE pACUCThI IUIs PETYJIMPOBAHUSA ITOTOKOB U PYCJIOBBIX ITPOLIECCOB HA MEPECCUCHUU TPacC
KCJIC3HBIX TOPOT C BOOOTOKaMH.

2. MECTO JUCIHHUIIJIMHBI (MOAY.JII) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Hukn (pazgen) OIL: |BI.O.27

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMA JUCHUIIJIMHBI (MOY JIS)

OIIK-1 Crnocoben peuiaTh HHXXCHCPHBIC 3a1a49U B HpO(i)eCCHOHaJ'ILHOfI ACATCIIBHOCTHU C UCIIOJIb30BAHUEM METOA0B €CTCCTBCHHBIX HAYK,
MAaTEMaTUYCCKOIr0 aHaJIn3a U MOJACIIMPOBAHU A

OIIK-1.3 TIpuMeHseT eCTeCTBEHHOHAYYHBIC METOIbl TEOPETHYECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS 0OBEKTOB, MPOIIECCOB,
SIBJICHUI; IPOBOINT SKCIIEPUMEHTBHI 10 3aJaHHON METOIUKE U aHATIM3UPYET Pe3yIbTaThl

ITK-1 CriocobeH opraHu30BBIBATE U BBHITOJIHITH HH)XEHEPHBIE U3BICKAHUS TPAHCIIOPTHBIX IIyTEH U COOPYKEHHUMH, BKIIIOYast Fe0Ie3HIEeCKue,
TUAPOMETPUYECKHE U HHKEHEPHO-I'€0JI0rnIecKie paboThl

I1K-1.3 ITpou3BoaUT r'UIPOMETPUUECKUI pacueT A1 00bEKTOB TPaHCIOPTHOI HHPPACTPYKTYPBI

17.108. ITpodeccuonansusiii crangapt "CIIEHHAAJIUCT 1O HAJA30PY U KOHTPOJIIO 3A COBJIOAEHUEM HOPM
COJIEP)KAHMSA OBBEKTOB KEJIE3HOJOPOXKHOMW HHO®PACTPYKTYPBI", yreep:kaéunpiii npukazom MunucTepcTa
Tpyada u counajbHoi 3ammThl Poccuiicko ®enepanun ot 21 centsiopst 2020 r. N 6271 (3apeructpupoBaH MUHUCTEPCTBOM
roctunnu Poccniickoii @enepannu 14 oxkrsiops 2020 r., perucrpaunonnbiii N 60374)

[IK-1. C. BeinonHenue paboT Mo OLIEHKE COOTBETCTBHUSI TEXHUUECKOTO COCTOSHHS KEIE3HOAOPOKHOTO IyTH €0 MPOSKTHOMY ITOJIOKEHHIO
C/01.6 IIpoBeneHre HHCTPYMEHTAIBHON CHEMKH KEJIE3HOJOPOIKHOTO My TH

B pe3yibTaTte ocBoeHNs JMCHUILIUHBI (MOIYJIs) 00yUalomuiics 10JIKeH

3.1|3naTh:

3.1.1|MeToABI TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS (PU3NIECKHX 00BEKTOB, MPOLIECCOB U SBICHHN, METOUKY
MpOBeAEHHS 1 00pabOTKHU PE3yNIbTaTOB (PU3NIECKOTO IKCIIEPUMEHTa B 00JIACTH THAPABIHKH ¥ THAPOIOTHH; OCHOBHBIE 3aKOHBI
THJIPABJIMKH; 3aKOHBI PABHOBECHS U IBU)KEHUSI KHUJIKOCTH; (PM3HUYECKYIO CYIIIHOCTb SIBICHUH, N3y4aeMbIX THPABINKOIL; HOpMBI
JIBMOKEHUSI XKHUJIKOCTH M yPaBHEHUS, KOTOPBIMU OHHU OIHCHIBAIOTCS, OCHOBBI THAPOJIOTHS ¥ THIPOMETPUN

3.2|Ymern:

3.2.1|npuMeHATH METOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIFHOTO UCCIIEA0BAHMS (PU3MIECKUX 0OBEKTOB, IIPOIIECCOB U SBICHUH,
IIPOBOJUTH (PU3UUECKHE IKCIEPUMEHTHI 110 33JaHHOM METOAMKE U 00pabdaThIBaTh UX PE3YJIbTAThl B 00JIACTH MUIPABIMKU U
TUJPOJIOTUH; UCIIONIb30BATh OCHOBHBIE OHATUS U 3aKOHBI TMJPABIMKY U TUAPOJIOTHH JUIsl PEILCHUs IPaKTHYECKUX 3a/1ay;
IIPOBOUTH TUAPOMETPHUYECKUI pacueT AJst 00bEKTOB TPAHCIIOPTHON HHPPACTPYKTYPHI

3.3|Baagern:

3.3.1|HaBbIKaMM IPUMEHEHHS METOA0B TEOPETUIECKOTO U SKCIIEPUMEHTAILHOTO HCCIIEI0BaHUS (PU3NUECKHX 00BEKTOB, IIPOLIECCOB U
SIBJICHUH, HaBBIKAMU NIPOBEACHUS (PU3NUECKUX SKCIEPUMEHTOB 110 3aJaHHON METOUKE U HaBbIKaMU 00pabOTKU UX PE3yIbTAaTOB B
001aCTH THAPABINKH ¥ THAPOTIOTHN; HABBIKAMHU IIPUMEHEHNS] OCHOBHBIX IOHATHH M 3aKOHOB THAPABINKH U THAPOIOTHH JUIS
pelIeHus IpeIMeTHO-IPO(UIBHBIX 3a1a4

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIIMHBI (MOYJIST)

Kon HaumeHoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHS Kype

Pazpen 1. OCHOBBI THAPOCTATHUKH

1.1 OcHOBHbIC IOHATHUS U onpenencHus. KpaTkuit 0030p pa3BUTHS THIPABIHKH, 5 2
THIIPOJIOTUH U TUAPOMETPHUH, MX 3HAUCHHUE B CTPOUTEIHCTBE JKEJIE3HBIX JOPOT.
OcHoBHbIC (pHU3HYECKHE CBONCTBA )KUAKOCTEH. Moienb HEBSI3KOU (MeanbHO#)
XKuAAKocTH. ['uapocTatuka: I'unpocratuueckoe AaBieHue U ero cBoiictBa. OCHOBHOE
ypaBHeHHe ruipocTaTuku. CHiIbl IaBJICHUS HA IJIOCKUE U KPUBOJIMHEHHBIE
noBepxHocTH. /JIek/




1.2

OcHoBHBIC (hH3UUECKUE CBOMCTBA XKUAKOCTEH. [ MapocTaTHYECKOE HaBICHUE H €T0
coricTBa. OCHOBHOE ypaBHEHHUE rUApocTaTuku. /TIp/

ITpubops! 1 M3MEpeHUst U30BITOUHOTO AABIECHHS U JaBIeHHS paszpexenus. /J1ad/

Pazpen 2. OCHOBBI THAPOAUHAMMUKHA

2.1

Kunemarnueckue 31eMeHTH TOTOKA. JIMHUS TOKa, TpyOKa TOKa, SJIeMeHTapHast
CTpyiiKka, MOTOK. BUIbI IBMKEHNS KUAKOCTH: Y CTAaHOBHUBILIEECS 1
HEYCTaHOBHBIIEECS, HAIOPHOE U 0€3HANOPHOE, PABHOMEPHOE U HEPABHOMEPHOE.
VYpaBHeHHEe HEPA3PHIBHOCTH IBIKEHUS KUAKOCTU. [loHsATHE pacxoma u cpeaHei
ckopoctH. YpaBHenue J[.bepnymu: Ypasuenue Jl.bepHym ass anemeHTapHOM
CTPYHKH UIeaNbHON KUIKOCTH U NOTOKA PealbHOH (BSI3KOM) XKUAKOCTH.
Wnrepnperarus ypasHenus . bepHynnu u ero npaktuueckoe npuMmeHenue. /JIex/

2.2

OrmpesiesieHIe CUIT THAPOCTATHYECKOTO IABICHHS Ha IUIOCKHE U KPUBOJIMHEHHBIC
noBepxHoctu. /TIp/
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VYpaBHeHME HEPA3PHIBHOCTH IABIKEHUS XKuAKOoCcTU. YpaBHenue [.bepuymnu mis
JJIEMEHTAPHOM CTPYWKHU UI€alIbHOM JKUIKOCTH M ITOTOKA PeajibHOM (BSI3KOI)
sxunkoctu. [Torepu Hamopa. /TIp/

24

N3ydeHne pexxMMOB TEUCHUS KUIKOCTU. /J[ab/

2.5

DKcIepuMeHTaNIbHAS WLTIOCTpanus ypaBHeHust beprayiu. /J1a6/

2.6

T'unpaBnuyeckue conporusieHus. Pexxumbl aBrxeHus xuakoctu: OCHOBHOE
YpaBHEHHE paBHOMEPHOTO IBIKeHHS )uakoctu. Kpurepwmii Peiinonsaca,
JaMUHAPHBIN 1 TypOyIeHTHBIN peskuM.IIoHATHE O THAPaBINYECKUX CONPOTHBICHUSIX
u notepsix Haropa: [Ipoduim ckopocteid, hopMyIsl IUIs pacyera HOTeph Harmopa B
TpyOax. [TyTeBblc U MeCTHBIE THAPAaBINUECKHE corpoTuBieHus. Popmyna Jlapcu u
(dopmyna Beiicbaxa. /Jlex/

2.7

Onpenenenue kKo3QPUIMEHTA THAPABINYECKOTO TpeHus. /J1ab/

2.8

ITorepu Hamopa npu BHE3AITHOM paclUIMpPeHUuu TpyObI /J1ab/

2.9

INoTepu Hamopa IpH BHE3AITHOM CY:KeHUH TpyOs! /J1a6/

Pazaen 3. ICTEYEHUE )KMJIKOCTHU YEPE3 OTBEPCTUSI, HACAJIKH,
BOJOCJIMBBIL. TNAPABJIMYECKHUH ITPBIKOK U1 COIIPSI’KEHUE
BBE®OB

3.1

HcTeuenne xuaKoCTH Yepe3 oTBepcTus 1 Hacaaku: Kiaccudukanus orBepcTuii.
HcredeHne KUIKOCTH Yepe3 MaJIoe OTBEPCTHE B TOHKOH CTEHKE B aTMOc(epy.
Bogpocnussl: Kiaccudukanus BogocauBoB. [ uipaBIuuecKuii pacyer BOJOCINBOB.
/JTex/
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OmnbiTHOE ompezeneHne KodpUIHEHTOB pacxoa, CKOPOCTH, CKATHS U
COTIPOTHBIIEHUS U3 OTBEPCTUH U Hacanok. [lonsaTre maBepcuu ctpyn. Bumst
Hacaok.I'napaBnudeckuii IpbLKOK U compsikeHne ObedoB: YenoBus o6pa3oBaHus
THJIPAaBIMYECKOT0 NpbhkKa. OCHOBHOE ypaBHEHHE THAPABINYECKOTO IPBIKKA.
I'paduk npepkkoBoii Gynkuuu. /Cp/

33

VcreueHne XUAKOCTH Yepe3 OTBEPCTHSL, HACAIKH, BOJOCIHBEL THAPABINYECKIH
IPBDKOK U conpsbkenue 6bedos /TIp/

34

HcnbiTanus mepHoit nuadparmel. /J1a6/

3.5

HcnblTanus IpoccenbHOro peryistopa pacxona. /J1ad/

Paznen 4. THAPABJINKA JOPOXKHBIX BOJAOITPOITY CKHBIX TPYB U
MAJIBIX MOCTOB

4.1

JloposKHbIE BOAOTIPOIYCKHBIE COOpYKeHus: [ uapaBindeckas KiacCuuKaIust
JIOPOXKHBIX TpyO. ['MapaBInUecKuii pacyeT OTBEPCTHIA JOPOKHBIX TPYO U MAJIbIX
MocToB. /JIex/

4.2

I'nnpasnuka 6oabIKX MOCTOB: PycioBble nponecchl. OCHOBHBIE IPUHIIUIIBI pacyeTa
oTBepcTuil 6onbmux MoctoB. /Cp/
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T'unpaBnuyeckuii pacueT JOPOXKHBIX BOAOIPOITYCKHBIX TpyO. /I1p/

Pazpen 5. IBWJKEHUE 'PYHTOBBIX BO/J

5.1

JBkeHne rpyHTOBBIX BoA. OCHOBBI pacueTa JIaMUHApHO# (unbTpanun. Pacuer
¢unbTpyronux Haceinei. /Cp/




Pazgen 6. OCHOBBI I'MJIPOJIOT'MHU

6.1 O6mast rugposiorust cymu: KpyroBopot Bojibl B Ipupojie. Y paBHEHUE BOJHOTO 5 2
6ananca. OCHOBBI peyHOM TUApOMeTpuH: M3MepeHue ypoBHEH U INTyOHH BOJIBL.
Usmepenne ckopocteil Tederns Boasl. OnpeneneHne pacxoI0B BOIBI PEUHBIX
TIOTOKOB.

/JIex/

6.2 OcHoBbI peuHoit runpomeTpun /IIp/ 5 2

Paznen 7. CAMOCTOSATEJIBHASL PABOTA

7.1 IMoarororka k nekiusim /Cp/ 5 9
7.2 IMoarotoBka k npakTudeckuM paboram /Cp/ 5 18
7.3 IMoaroroBka k 1abopaTopHbIM padotam /Cp/ 5 18

Paznea 8. KOHTAKTBIE YACBI HA ATTECTALIUIO

8.1 Koncynbrauus nepen sx3amenom /K3/ 5 2

8.2 Dk3amen /KD/ 5 0,35

5. OHEHOYHBIE MATEPHAJIBI

OneHoYHBIE MaTepUaIbl Ul IPOBEICHUS IPOMEXKYTOYHON aTTecTalluyl 00YyYaIOIUXCs IPUBEICHBI B IPUIIOKEHNH K pabodeli mporpamme
JCIUTUTAHEL.

DopMBI B BUIBI TEKYIIET0 KOHTPOJISI O TUCHUILIMHE (MOJYITIO), BUIBI 3aIaHNH, KPUTEPHUHU UX OLIEHUBAHUS, pacrpeeeHne 0aJuioB Mo
BUJIaM TEKYILET0 KOHTPOJIS pa3pabaThIBalOTCs IpenoJaBaTeeM AUCHUILIMHBL C YYETOM €€ CHeLU(pUKU U JOBOASTCA 10 CBEJCHUS
00yJaromuxcs Ha IEPBOM YIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIAETCS PENoaBaTeIeM JUCLHUIUINHGI (MOLYJIst), KaK IPpaBuIiIo, ¢ ucroiab3oBanueM DM1OC
WU ITyTeM IPOBEPKU MUCbMEHHBIX paboT, IPEAyCMOTPEHHBIX PAOOUNMU NIPOrpaMMaMy AUCLUILINH B PAMKaX KOHTaKTHOH paboThl U
CaMOCTOSITEIIbHOM paboThl 00y4arommxcs. s pUKCUpoBaHMs PE3yJIbTATOB TEKYIIEr0 KOHTPOJIS MOXKeT ucnolb3oBathess DMOC.

6. YHEBHO-METOANYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUTIJIUMHBI (MOAY JIS)

6.1. Pekomenayemasi 1ureparypa

6.1.1. OcHoBHas JUTEpPaTYpa

ABTOpBI, COCTaBUTEH 3ariaBue Uznatensc On. agpec
TBO. TOJT
JI1.1 |Bomuek A.A., mox o6w. |['uapaBnuka, THAPONIOTHS, THAPOMETpUS: YueOHoe mocodue Mocksa:  |https://www.book.ru/bo
pen., Bomuek A.A., KuoPyc, 0k/939026
IIIBenoBckwmii I1.B., 2021
Ilemxo H.H.

6.1.2. [lonoJiHMTeIbHAS JTUTEPATypa

ABTODBI, COCTABHTEIH 3arnaBue W3znatensc Omn. anpec
TBO. TOJI
JI2.1 |Kanekun B. C., I'uapasnuka U TeroTexHUKa: Y4eOHoe mocodue Juis By30B Mocksa:  |https://urait.ru/bcode/4
Muxaiiner C. H. IOpaiir, 57000
2020

6.2 UHopMannoHHbIE TEXHOJIOTHH, HCTI0JIb3yeMble MPH 0CYIIeCTBIEHHH 00Pa30BaTEIbHOIO0 NMpoLecca Mo JUCHHUILIHHE (MOAYJII0)

6.2.1 IlepeyeHb JTULEH3UOHHOT0 H CBOOOJHO PACHIPOCTPAHAEMOI0 IPOIPAMMHOI0 o0ecredeHust

6.2.1.1[MS Office




6.2.2 Ilepeuyenb nmpodecCHOHATBLHBIX 023 JAHHBIX U MH(GOPMALNHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYYHBIIT 00pa3oBaTenbHbIIH mopTai: http://en.edu.ru/

6.2.2.2

Mexnynapoasas npodeccronanbHas 6a3a gaHHbBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

Koncynbranr mitoc

6.2.2.4

Iapanr ACIIMOKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIIMHBI (MOY JIST)

7.1

V4eOHble ayANTOPUH IS IIPOBEACHHUS 3aHATHH JISKIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIHAIN3HPOBAHHON MEOCIBIO 1
TEXHUYECKUMH CPEJCTBAMHU OOyUCHHS: MYJIbTUMEIUHHOE 000pYyIOBAHUE IS TIPEOCTABICHUS YUeOHOM HHPOPMAIK OONIBIION
ayJMTOPUU W/WITH 3ByKOYCHIIMBAIOIIee 000pyI0BaHKe (CTAIIHOHAPHOE WU MIEPEHOCHOE).

7.2

y‘{C6HbIC AyJUTOPHUU TSI IPOBEACHUA 3aHATHI CEMUHAPCKOI'0 THIIA, T'PYNIIOBBIX U HHAWUBUAYAJIbHBIX KOHCyJ’lBTaHHﬁ, TEKYLICTO
KOHTPOJIISL U [IPOMEXKYTOYHOM aTTECTAIINH, YKOMIUIEKTOBAHHBIC CIICIUAIA3HPOBAHHON MEOCIBbIO i TEXHHIECKUMHE CPEICTBAMHU
00yueHHs: MyJIbTUMEIUITHOE 000PYIOBAHHE U/HITH 3BYKOYCHIIMBAtOIee 000py/10BaHuE (CTAIHOHAPHOE HITH MEPEHOCHOE)
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IMomenieHust A1t CaMOCTOSATENbHON PadOTHI, OCHAIIIEHHbBIE KOMIIBIOTEPHOH TEXHUKON ¢ BOZMOXKHOCTBIO IOAKIIOYEHHUS K CETH
"UutepHer" U obecrieueHneM JI0CTYIa B 3JIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA.

7.4

IMomenienust Ayst XpaHeHUs X IPOPHUIAKTHUECKOTO 00CTY)KUBaHUSI y4eOHOTO 000pyJOBAHUSL.

7.5

JlaGopaTopwusi, OCHaIlIeHHAs CHIEHUAIBHBIM J1a00paTOpHBIM 000pyIOBaHHEM: CTeH TuapaBimaecknii TMK 2.




