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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 ocBOeHUS AUCHMILIMHBI (MOAYJIA) 00ydarouiics 10/1KeH

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 pa3jieioB U TeM /BU 3aHATHS/ Cemectp | Yacos | IIpumeuyanue
3aHATUSA / Kype

Paznesn 1. OCHOBBI TMJIPOCTATHKH

1.1 OcHOBHBIE TOHATHS U onpeencHus. KpaTkuit 0630p pa3BUTHS THIPABIHKH, 3 12
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 THApOcTaTHKH. CHITBI TaBJICHUS HA TUTOCKHE U
KpUBOJIHHEIHBIE ToBepxHOCTH. /Cp/

1.2 Ipubops! 11 H3MepeHns H30BITOYHOTO AABJICHHS U JABICHHS 3 4
paspexenus. /Cp/

Paznen 2. OCHOBBI THIPOAMHAMMUKHA




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/

23

VYpaBHEHHE HEPA3PBIBHOCTH IBHXKEHUS XKUIKOCTH. YpaBHeHue [|.bepHymnu
JUTSL DIIEMEHTApHON CTPYHKH WIeabHON KUIKOCTH U ITOTOKA PEaNTbHON (BSI3KOH)
skunkoctu. [lorepu namopa. /IIp/

24

NzyueHue pexxuMoB TeueHUs KuaKocTu /J1ad/

2.5

DKcrepuMeHTa bHAS WILTFOCTPAUs ypaBHeHus: bepuymnu. /J1ab/

2.6

Omnpenenenue ko3 duienTa ruapapadeckoro tperus /Cp/

2.7

I'uopaBnuyeckue conporusieHus. PexkuMbl nBrkeHUs! )KUAKOCTH: OCHOBHOE
ypaBHEHHE paBHOMEPHOT0 IBMKEeHUS *)uakocTH. Kpurtepuii Peitnonbca,
JaMUHAPHBIN U TypOyneHTHBIN pexum.IIoHATHE 0 THAPABIMYECKUX
CONPOTHUBIICHUAX U MOTepsX Hamopa: [Tpodunu ckopoctei, GopMyIsl 11
pacueTa moreps Hamopa B Tpyoax. [IyTeBble 1 MeCTHBIE THAPABIUICCKUE
conportusienus. ®opmyna lapcu u gpopmyna Beiicbaxa. /Cp/

12

2.8

INoTtepu Hamopa npu BHE3AITHOM pacIIupeHun Tpyosr /Cp/

2.9

ITorepu Hamopa Mpu BHE3AIMTHOM CY)KeHHH Tpyobl /Cp/

Pazgen 3. ICTEYEHUE XXKNJIKOCTHU YEPE3 OTBEPCTHA,
HACAJIKH, BOTOCJIMBBIL. THJIPABJIMYECKHWM IMTPBIJKOK 1
COIPAKEHUE BBE®OB

3.1

VcredeHne KHIKOCTH Yepe3 OTBEpCTHs U Hacaaku: Kimaccudukanms
oTBepcTHii. McTeueHne KUAKOCTH Yepe3 Majloe OTBEPCTHE B TOHKOH CTCHKE B
atMocdepy. OnbITHOE onpeneneHne ko3 GUIUEHTOB pacXxo/a, CKOPOCTH,
CXKaTUs U COMPOTUBIICHUS M3 OTBEPCTUI U HacaJoK. [IOHATHE HHBEPCUH CTPYH.
Bunst Hacagok.Bogocnueer: Kitaccugukanus BogocnuBos. ['mapapimmdaeckuit
pacdet BomocuBoB. HapaBIHUeCcKii IPBIKOK U conpspkerne 0bedoB: YemoBus
00pa30BaHUs THIPABINYECKOro Mpbikka. OCHOBHOE ypaBHEHHE
THIPABIHNYECKOTO MPbDKKA. [ paduk mpekkoBod GyHKIMH. /JIek/

32

HcTeueHue )KUIKOCTH Yepe3 OTBEPCTHS, HACAAKH, BOLOCIHBBI.
THPaBINYECKHI IPBDKOK U conpspkeHue 0bedoB /IIp/

33

HWcnwitanus mepHoit nuadparmer. /Cp/

34

HcnbiTanus IpoccenbHOro peryisropa pacxona /Cp/

Pazpen 4. THAPABJIMKA JTOPOXKHbBIX BOJAOIIPOIIYCKHbBIX TPYB U
MAJIBIX MOCTOB

4.1

JloporkHBIE BOAOIPOITYCKHBIE COOPY)KeHUs: [ napaBnnueckas Kiaccudukanus
JOPOXKHBIX TpyO. ['MapaBIuyeckuii pacyeT OTBEPCTHI JOPOKHBIX TPYO U MaJIbIX
MocToB.I'nnpasnmika 6onpIux MocToB: PycroBble nponeccsl. OCHOBHbBIE
MIPUHINIIEI pacdeTa OTBEPCTHH OombIx MocToB. /Cp/

20

Pazgean S. IBOKEHUE I'PYHTOBBIX BOJ

5.1

JBIKeHHE TPYHTOBBIX BoA. OCHOBBI pacyeTa JaMUHAPHON (QHIBTPALIUH.
Pacuer punpTpyromux Hacsmei. /Cp/

18

Pazngen 6. OCHOBBI I'MIPOJIOI'U

6.1

O6mas ruxponorus cym: KpyroBopoT BobI B IpHpOAE. YpaBHEHHE BOXHOTO
Gananca. OCHOBBI peUHOM ruapoMeTpur: M3Mepenue ypoBHeH U TITyOUH BOJIBI.
N3mepenue ckopoctel TeueHus BoAsl. OlpeesieHre pacxol0B BOAbI PEUHBIX
TIOTOKOB.

/Cp/

18

Pazgen 7. CAMOCTOSTEJIBHASI PABOTA




7.1 IToaroroBka k aexuusm /Cp/ 3 2

7.2 IToaroroBka k mpakTHueckum padoram /Cp/ 3 4
7.3 IToxroroska k nmabopatopHsIM paboram /Cp/ 3 4
7.4 BrinonHeHne KOHTpoIbHO# padotsl /Cp/ 3 8,6

Pazgen 8. KOHTAKTBIE YACBI HA ATTECTAIIMIO

8.1 Kontponbnas padora /KA/ 3 0,4
8.2 Koncynpranus nepes sx3amMeHoM /KD/ 3 2
8.3 Oxk3amen /KD/ 3 0,3

5. OHEHOYHBIE MATEPHAJIBI

OrneHouHbIe MaTepHaNbl I TPOBEACHUS TIPOMEKYTOYHOW aTTECTAIllMA OOYYArOIIUXCsl MPUBECHBI B IPUIOKEHHN K
paboueii mporpaMme TUCIUTUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO AUCHUILTHHE (MOIYIIO), BUIBI 3aIaHUi, KPUTEPUH UX OLICHHBAHM,
pacmpeeneHre 0auIoB IO BUIAM TEKYIIETO KOHTPOJIS pa3padaThIBAIOTCS MPENoIaBaTeNieM JUCIHIUTNHEI C YIETOM €€ CIICII(DUKH 1
JIOBOZIATCS 10 CBEJICHUS 00YHJarOMIUXCs Ha TIEPBOM YIeOHOM 3aHITHH.

Tekymuii KOHTPOIIb YCIICBAEMOCTH OCYILECTBISCTCS MIPEHOfaBaTeNieM NUCUHUIUIAHBI (MOIYNs) B paMKaX KOHTAKTHOW
paboTHI U caMOCTOATEIBHOM paboThl 00ydaronmxcs. st pUKCHpOBaHUS PE3yabTATOB TEKYIIETO KOHTPOIS MOKET HCIIONB30BaThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIINMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue Wznarensc O1. aapec
TBO, TOXL
JI1.1 |Bomuek A.A., mox I'mppasnuka, ruAPOIOTHs, THAPOMETpUS: YdeOHOe mocooue Mocksa: | https://www.book.ru/bo
o6mr. pexn., Bomuek KnoPyc,
A.A., llIBegoBckuit 2021

TL.B., lllemxo H.H.

6.1.2. lonoJHMTe/ILHAS JIHTEpaTypa

ABTOpBI, COCTABUTENU 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ1
JI2.1 |Kanekun B. C., I'mapaBivka ¥ TEIUIOTEXHUKA: YaeOHOe mocoOue s By30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble TPH 0CYIIeCTBJIEHNN 00pa30BaTeILHOIO Mpoecca Mo JUCIUTIIHHE
(Mony.r0)

6.2.1 IlepeveHb JUIEH3HOHHOTO M CBOOOHO PACIIPOCTPAHAEMOT0 POrPAMMHOTO 00eceYeHUsI

6.2.1.1 |MS Office

6.2.2 Ilepeyenn npodeccuoHaJIbLHBIX 023 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.2.2.1 | EctecTBeHHOHAY4HBII 00pa3oBaTenbHBII mopTai: http://en.edu.ru/

6.2.2.2 | MexnyHapoaHas npodeccroHanbHas 6a3a JaHHbIX «SpringerMaterialsy»: https://materials.springer.com/

6.2.2.3 | KoHCYIbTaHT TUTFOC

6.2.2.4 |I'apant ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)




7.1

YaeOHbIe ayAUTOPUH AT IPOBEACHHS 3aHATHH JICKIIMOHHOT'O THIA, YKOMILUIEKTOBAHHBIC CHEIHATII3HPOBAHHON
MeOeTbI0 U TEXHUYECKUMHU CPeACTBAaMH 00y4eHUs: MyJIbTUMEINIHHOE 000pyI0BaHHE AJIS IPEIOCTaBICHHUS yIeOHOM
nH(popMaIy GONBINOH ayAUTOPHH /MK 3ByKOYCIIIMBAIOIEE 000pyI0BaHHE (CTAlIMOHAPHOE HIIH IIEPEHOCHOE).

7.2

YueOHbIe ayTUTOPUH IS IIPOBEACHNUS 3aHATHIH CEMUHAPCKOrO THIIA, TPYIIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAlUH,
TEKYIIEeTo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTaIlNH, YKOMIUICKTOBAaHHBIE CIICIIMAIN3HPOBAaHHON MeOEIBIO 1
TEeXHHYECKUMH CPEACTBAMH 00YUeHUS: MYIIbTHMEINIHOE 000pyTOBaHHE H/MIN 3BYKOYCUINBAOIIee 000pyJOBaHUE
(cranoHapHOE WM IEPEHOCHOE)

7.3

ITomereHust 11 CaMOCTOATENBEHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TOIKIIOUEHHSI K
cetr "MHTepHEeT" M 00eCTIeYeHHEeM JJOCTYIIA B AJIEKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

7.4

ITomereHust s XpaHEHUS U MPOPUIAKTHYECKOTO 00CTYKUBaHHsI yIeOHOr0 000pyIOBaHHS.

7.5

Jlabopatopus, OCHaIleHHasl CTIEIHAIbHBIM J1a00paTOpHBIM 000pyIOoBaHMEeM: CTeH ruapasimndeckuit TMXK 2.




