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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1

Lenb IUCIUIUIMHEL — 00eceYnTh HOPMUPOBAaHHE Y 00yUAIOIIHXCsl TPOPECCHOHANEHBIX KOMITETSHIHHN, TO3BOJISIONINX PeIaTh
MPaKTUYECKUE 3a/Ia41 Ha OCHOBE 3HAHWI OCHOBHBIX MOHSATHIA, METOJIOB ¥ 3aKOHOB TH/PABJIMKU Y THIPOJIOTHH.

1.2

3a)1a'{aMI/1 JUCHUIIINHBI ABJIACTCA (bOpMPIpOBaHI/IC yMeHI/Iﬁ 1 HaBBIKOB II0 CJICAYIOIIUM HallpaBJICHUAM PIH)KeHepHOﬁ
JACATCIIBHOCTH:

1.3

- 3HaHUE OCHOBHEIX IIOHATHII, 3aKOHOB M MOJIeNeil THAPABINKA U THAPOJIOTUH; (PU3UUECKON CYIIHOCTH SBICHHI, H3ydaeMbIX
THAPABIMKOHN U THAPOTIOTHEH; GOPM OBMKEHUS XKUAKOCTH U YPAaBHEHHH, KOTOPHIMHU OHH OITUCHIBAIOTCS;

1.4

- 3HAHUC U YMCHUEC UCIIOJIb30BAHNUA METOJOB TCOPETUYCCKOI'O U OKCIIEPUMEHTAJIBHOI'O UCCJICNOBAHUA B THAPABIINKEC U
TUAPOJIOTHUH;

1.5

- YMCHUS BBITIOJIHATE T'MAPABINYCCKUC PACUCThI IJId PEryJINPOBaHUsI ITIOTOKOB U PYCJIOBBIX IIPOLECCOB Ha MEPECCUCHNUU TpacC
KCJIC3HBIX TOPOT C BOOOTOKaMH.

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

Hukn (pazgen) OIL: |B1.0.27

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,

SIBJICHHI;

MIPOBOJUT IKCIIEPUMEHTBHI 110 33JaHHOM METOIMKE U aHAIU3UPYET Pe3yJIbTaThl

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

B pe3yubTaTte ocBOeHNs IMCHUILUINHBI (MOIYJIs1) 00YUAIOIMIiCS TOIKEH

3.1

3HaTh:

3.1.1

METO/IBI TEOPETHYECKOTO U HKCIICPUMEHTAIIBHOTO HCCIICIOBAHUS (PU3HYCCKUX 0OBEKTOB, IIPOLIECCOB U SBICHHUN, METOAUKY
MpOBeICHUS U 00pabOTKH Pe3ysIbTaTOB (PU3MUECKOTO SKCIIEPUMEHTA B 00JIACTH THPABIMKH U THIPOJIOTHH;

3.12

OCHOBHBIC 3aKOHBI THAPABJINKH, 3aKOHBI PABHOBECUS U IBUKCHUSA KUIKOCTH, (1)H3H‘{€CKy}O CyHIHOCTb HBHeHHﬁ, N3Yy4YacMbIX
FHHpaBHHKOﬁ; (bOpMI)I ABWIKCHUS )KUAKOCTH U YPABHECHU S, KOTOPBIMHU OHH OIMUCBIBAKOTCS, OCHOBBI THAPOJIOTUA U THAPOMETPUHN

3.2

YMeTb:

3.2.1

HIPHMEHSATH METOBI TEOPETHIECKOTO M SKCIIEPIMEHTATBHOT0 HCCIeT0BaHNS (QHU3HMIECKUX 00BEKTOB, IIPOIIECCOB U SIBICHHUIA,
IIPOBOJUTH (PU3UUECKHE IKCIEPUMEHTHI 110 331aHHOM METOAMKEe U 00pabdaThiBaTh UX PE3YJIbTAThl B 00JIACTU MMIPABIMKY U
THJIPOJIOTHH; UCTIOJIE30BaTh OCHOBHBIE IIOHATHA U 3aKOHBI THAPABINKA M THAPOJIOTHH JJIs pEIICHN NPAKTHYECKUX 3a/1a4;
IPOBOJUTH THAPOMETPUYECKUH pacyeT i 00ObEKTOB TPAaHCHOPTHOM HH(PACTPYKTYphI
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Baapnerb:

3.3.1

HaBbIKaMH NPUMEHECHHUS METOJOB TCOPECTUUCCKOI'O U SIKCIIEPUMEHTAJIbHOI'O UCCIICIOBAHU Q)HSH'JCCKI/IX O6T>CKTOB, IpoueccoB U
ﬂBHeHHfI, HaBbIKaMH IIPOBEACHUA (1)I/I3I/I‘IGCKI/IX 9KCIIEPUMCHTOB I10 3a)13HHOI71 MCTOAUKE U HaBbIKaMH 06pa60TKI/I HX PE3YyJIbTATOB B
obnacTu TUAPABIUKHA U TUAPOJIOTUU; HaABbIKAMH IIPUMEHEHHA OCHOBHBIX TTOHATUI U 3aKOHOB TUAPABJIUKHU U TUAPOJIOTUU IS
peuieHusa HpCIlMGTHO-l'lpO(i)I/IJ'II)HLIX 3aja4

4. CTPYKTYPA U COJIEPKAHUE JUCHUIIIAHEI (MOY.JIST)

Kon

3aHATHS Kype

HaumeHoBaHue pa3/ie/10B U TeM /BU] 3aHATUS/ Cemectp / | Yaco | IIpumeuanue

Pazaen 1. OCHOBBI THIPOCTATHUKH

1.1

OcHOBHbIC OHATHUS U ompenencHus. KpaTkuit 0030p pa3BUTHS THIPABIHKH, 5 2
THIIPOJIOTUH U TUAPOMETPHUH, MX 3HAUCHHE B CTPOUTEIHCTBE JKEJIE3HBIX JOPOT.
OcHoBHbIC (pHU3HYECKHE CBONHCTBA )KUAKOCTEH. Moienb HeBsI3KOU (MaeanbHO#)
*uaakocTd. I'uapocratuka: I'unpocratuueckoe AaBieHue U ero cBoiictBa. OCHOBHOE
ypaBHeHHe ruipocTaTuku. CHiIbl IaBJICHUS Ha IJIOCKUE U KPUBOJIMHEHHBIE
HOBEPXHOCTH. /JIek/

1.2

OcHoBHbIE (pr3HYecKre CBOMCTBA XXUAKOCTEH. [ MIpocTaTHuecKoe 1aBjIeHUE U ero 5 2
cBoiictBa. OCHOBHOE ypaBHEHHE THAPOCTATHKH. /T1p/

1.3

TIpuGops! 1 u3MepeHust U30BITOYHOTO JAABICHUS U JaBlieHHs pa3pesxeHus. /J1ad/ 5 2

Pa3zpen 2. OCHOBBI THAPOAVUHAMMKHA




2.1

Kunemarnueckue 31neMeHTsI 1oToka. JINHUS ToKa, TpyOKa TOKa, dJIeMEHTapHas
CTpyiiKa, MOTOK. BUIbI IBMKEHUS KUAKOCTH: Y CTAHOBHUBILIEECS 1
HEYCTaHOBHBILIEECS, HATOPHOE U OE3HATIOPHOE, PABHOMEPHOE U HEPAaBHOMEPHOE.
YpaBHeHHE HEpa3pbIBHOCTHU JIBUKEHUS KUAKOCTU. [loHATHE pacxona u cpenHei
ckopoctu. Ypasuenue J[.bepuymnu: Ypasuenue J{.bepHysin ass anemeHTapHOM
CTPYWKHU UI€aJIbHON JKUAKOCTH U IOTOKA pealibHOM (BA3KOI) )KHUIKOCTH.
Wutepnperanus ypaBHenus J[.bepHyun u ero npakrudyeckoe npuMeHenue. /Jlex/

2.2

OmnpeneneHue CHil THAPOCTATHYSCKOTO IABJICHHUS Ha IUTOCKUE U KPUBOJIMHEHHbIC
noBepxHoctu. /TIp/

23

VYpaBHeHHE HEPA3PHIBHOCTH IBIKEHUS KuAKoCcTU. YpaBHenue [.bepuymmm mis
9JIEMEHTApHON CTPYHKU MACAIBHOM KUAKOCTH U MIOTOKA PeabHON (BA3KOM)
sxunkoctu. [Torepu Hamopa. /TIp/

24

VI3ydeHne peXMMOB TeUeHUs KHAKOCTH. /JIab/

25

DKcIepuMeHTaIbHAS WILTIOCTpalus ypaBHeHus bepuyiu. /J1a6/

2.6

FI/I,Z[paBHI/I‘{eCKI/IC COIIPOTUBJICHUS. PexxuMel JABWXXCHUS )KUJKOCTHU: OCHOBHOC
ypaBHEHHE paBHOMEPHOTO IBIKeHUs )uakoctu. Kpurepwmii Pefinonsaca,
JaMUHAPHBIN U TypOyJIeHTHBIN peskuM.IIoHATHE O THIPaBINYECKUX COMPOTHBICHUSIX
1 notepsix Haropa: [Ipoduim ckopocteid, hopMyIsl IUTs pacyera NoTepb Harmopa B
Tpy6ax. [TyTeBbie 1 MeCTHBIE TUIpaBInYecKre conpoTuBieHns. @opmyna Japcu u
(dopmymna Beiicbaxa. /Jlex/

2.7

Onpenenenue ko3pPUIMEHTA THAPABIUYECKOTO TpeHus. /J1ab/

2.8

ITorepu Hamopa npu BHE3AITHOM paclUIMpeHUuu TpyObI /J1ab/

2.9

ITotepu Hanopa Npu BHE3ATHOM Cy>XeHUU TpyOs! /J1ab/

Pazaen 3. ACTEYEHUE )KNMJIKOCTH YEPE3 OTBEPCTUSI, HACAJIKH,
BOJOCJIMBBIL. TNAPABJIUYECKHUH ITPBIKOK U COIIPSIZ’KEHUE
BBE®OB

3.1

HcTeueHne )xuaKOCTH Yepe3 OTBepCTUs 1 Hacaaku: Kiaccudukanus orBepcTuii.
Hcredenne KUIKOCTH Yepe3 MAJIoe OTBEPCTHE B TOHKOH CTEHKE B aTMOc(hepy.
Bogpocnuesl: Kiaccudukanus BogocIuBoB. [ HIpaBIHUeCcKHil pacyeT BOJOCIUBOB.

/Jex/
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OmbiTHOE omnpezieneHre KodpUIMEHTOB pacxo/a, CKOPOCTH, CKATHS U
CONPOTHBIICHUS U3 OTBEPCTHH M HacaIoK. [IoHsATHE HHBEpCHU CTPYHU. Bub
Hacagok. [ napaBIMIeCcKuii MPHHKOK U compsikeHne 6bedoB: YeaoBus oOpa3oBaHus
THIPABIHYECKOrO MPbiKKa. OCHOBHOE YpaBHEHHE THIAPABINYECKOTO MPBIKKA.
I'paduk npeokkoBoii ¢pynkuuu. /Cp/

33

HcTedeHne )KUIKOCTH Yepe3 OTBEPCTHS, HACAKH, BOJOCIUBBI. THIPABIHYCCKUI
MIPBDKOK | comnpsbkeHne oObedos /TIp/

34

HWcnbiTanus mepHoit nuadparmel. /J1a6/

3.5

HcnbiTanus IpoccenbHOTo peryistopa pacxona. /J1a6/

Paznen 4. THAPABJINKA JOPOXKHBIX BOJOITPOITY CKHBIX TPYE U
MAJIBIX MOCTOB

4.1

JToposkHBIE BOIOIPOITYCKHEBIE COOPYKEHU: I napaBinueckas KiaccupuKaus
JIOPOXKHBIX TPYO. ['MIpaBiInuecKuii pacuyeT OTBEPCTHIA JOPOKHBIX TPYO M MAIIBIX
MocToB. /JIex/

4.2

I'nppaBnuka Gombmmx MOCTOB: PycioBsie mpomeccsl. OCHOBHBIC PHHIIMIIBI pacyeTa
oTBepcTHuit 6onbmKx MocToB. /Cp/
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TunpaBnuyeckuii pacueT JOPOXKHBIX BOAOIPOITYCKHBIX TpyO. /TIp/

Pazpen 5. IBWOKEHUE 'PYHTOBBIX BO/J

5.1

JB>keHue rpyHTOBBIX BoA. OCHOBBI pacueTa JIJaMUHApHO# (QuibTpanuu. Pacuer
¢unbTpyronux Haceinei. /Cp/

Pazpen 6. OCHOBBI I'M/IPOJIOI'TH




6.1 O61mast rupostorust cymu: KpyroBopot Bojibl B IpUpo/ie. Y paBHEHHE BOJIHOTO 5 2
Oananca. OCHOBBI peuHOl rumpomMeTpun: M3amepeHne ypoBHE# U riryOruH BOMBI.
Uzmepenne ckopocteii TeueHus Bosl. OrpeieneHne pacxo/10B BOJIbI PEYHBIX
MTOTOKOB.

/J1ex/

6.2 OcHoBbI pevHoit rugpomerpun /TIp/ 5 2

Pazgen 7. CAMOCTOSATEJIBHASA PABOTA

7.1 IMoaroroBka k nexuusam /Cp/ 5 9
7.2 IMoaroroBka k npakTudeckuM padotam /Cp/ 5 18
73 [Moarororka k nadopatopHsiM padotam /Cp/ 5 18

Paznea 8. KOHTAKTBIE YACBI HA ATTECTALIUIO

8.1 Koncynbranus nepen sx3amenom /K3/ 5 2

8.2 Dk3amen /KD/ 5 0,35

5. OHEHOYHBIE MATEPHUAJIbI

OrneHOYHBIE MaTepUalb IS IIPOBECHHUS TPOMEKYTOYHOH aTTeCTallli 00YJAIOIIIXCS IPUBEICHBI B MPUIIOXKEHUH K pabodeil mporpamme
JUCLIUTUINHBI.

@DopMbI ¥ BUJIBI TEKYIIETO KOHTPOJIS 110 TUCHUIUIMHE (MOIYIIO), BU/bI 3a/1aHH, KPUTEPUH UX OLIEHUBAHUS, paclipe/esieHne 0aioB 1o
BHJIaM TEKYILETO KOHTPOJISA paSpa6aTbIBaIOTC$[ MpernoaaBaTeseM JUCHUIIINHEL C YYETOM €€ cneuH(I)HKH M JTIOBOJSITCS 10 CBEICHHUSA
o0yyaromuxcsi Ha NIepBOM y4eOHOM 3aHSITHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISCTCS MPENOAaBaTEeNIeM TUCIUILUTUHBI (MOIYJIs), KaK MPaBwiIo, ¢ Ucnosib3oBanueM DMOC
WY ITyTeM IPOBEPKU MUCEMEHHBIX paboT, MPeayCMOTPEHHBIX PAaOOYMMU TPOTrpaMMaMH AUCIUIUIMH B PaMKaX KOHTaKTHOH pabOTHI U
CaMOCTOSITEIBHON paboThl 00yJarommxcs. st GUKCHPOBaHHS Pe3yIbTaTOB TEKYILETO KOHTPOJIS MOXKET Uctonb3oBatees DUOC.

6. YYHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOY JIST)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTODBI, COCTABHTEIH 3arnaBue W3znatensc Omn. anpec
TBO. TOJI
JI1.1 |Bomuek A.A., mox o6m1. |[uapaBnuka, THAPOIOTHS, 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. [lonoJiHNTEIbHAS JTUTEPATypPa

ABTOpBI, COCTABUTEIH 3arnaBue W3znatensc On. aapec
TBO. TOI
JI2.1 |Kanekun B. C., I'uapasnuka U TEIIOTEXHUKA: Y4eOHOe mocoOue JUist By30B Mocksa:  |https://urait.ru/bcode/4
Muxaiinen C. H. IOpaiir, 57000
2020

6.2 UndopMaoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMbIe MPH OCYIIECTBICHHH 00Pa30BaTEILHOIO MPOLEcca M0 TUCHUILINHE (MOLY.II0)

6.2.1 IlepeyeHb TNIEH3MOHHOTO U CBOOOHO PACTIPOCTPAHAEMOI0 NPOrPaMMHOI0 odecnedeHust

6.2.1.1|MS Office

6.2.2 TlepeueHb npodeccHoHAIbHBIX 023 JAHHBIX H HH(OPMAIMOHHLIX CIIPABOYHBIX CHCTEM




6.2.2.1

MexayHapoHas npodeccruoHanbHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.2

KOHcyHLTaHT IIIIFOC

6.2.2.3

I'apant ACTIMKThttp

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1

VYdeOHble ayJUTOPUH TS IPOBEICHUSI 3aHITHI JIEKIIMOHHOTO THUIIA, YKOMITJICKTOBAHHBIE CIICIIHATM3UPOBAHHON MeOEIbIO U
TEXHHYESCKUMHU CPEJICTBAMU OOYUCHUS: MYJIbTHMEAUITHOE 000pYyJ0BaHUE ISl IPEIOCTABICHU yueOHOH nHdopMauu 00IbIION
ayJTUTOPUH /WM 3ByKOYCHJIMBAIOIIee 000py10BaHKE (CTAIIMOHAPHOE WIIK IEPEHOCHOE).

7.2

VueOHbIe ayANTOPUH IS IIPOBEACHHUS 3aHITHI CEMUHAPCKOTO THUIIA, TPYIIIIOBBIX U HHIAWBHIYaJIbHBIX KOHCYJIBTAIU, TEKYIETO
KOHTPOJIA 1 HpOMe)KyTO‘IHOﬁ aTTeCTalliy, YKOMIIJICKTOBAaHHBIC Cl'leLIPIaJ'lPlSPIpOBaHHOﬁ Me6eﬂbl0 U TCXHUYCCKUMU CPEACTBAMHU
00yUeHUS: MyJIbTHMEUITHOE 000pyJOBaHHE /MM 3BYKOYCHIINBAIOIEe 000pyJOBaHHE (CTAlMOHAPHOE HIIH IEPEHOCHOR)

7.3

[Tomerienust 11t caMOCTOSITENBHON PabOTHI, OCHAIIEHHBIE KOMIIBIOTEPHOM TEXHUKON C BO3MOKHOCTBIO TIOAKIIFOYEHHUS K CETH
"NuTepHer" U oOecneueHHeM JI0CTyMa B 3JCKTPOHHY0 HHQOPMaIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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IMomemnienus A1t XpaHeHUs ¥ NTPOGHUIAKTHUECKOTO 00CTY>KUBaHUS y4eOHOro 000pyJOBaHUSI.

1.5

JlaGopatopwusi, OCHaIlIeHHAas CIICIUATBLHBIM JIAOOPATOPHBIM 000PYAOBaHHEM: cTeH I ruapaBinyecknii TMXK 2.




