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1. IEJIX OCBOEHUSA JTUCHHUILJIMHBI (MO Y JIS)

1.1]|11exs MUCIMIUIHHEI — 00€CIeYnTh (YOPMHUPOBAHKE Y 00YJarOIIHUXCs IPO(ECCHOHANBHBIX KOMITCTEHIINH, TO3BOJISFOIITHX
pelIaTh NPakTHYECKUE 3a1a4l HA OCHOBE 3HAaHMH OCHOBHBIX IIOHSTUI, METOAOB U 3aKOHOB I'MAPABIUKH U TUAPOJIOTHH.

1.2 3az[aanI/1 JUCHUILIMHEIL ABJIACTCA (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ 1 HaBbIKOB I10 CJICAYIOIIUM HaIllpaBJICHUAM HH)I(eHepHOﬁ
JACATCIIbHOCTHU:

1.3|- 3HaHHE OCHOBHBIX HOHfITI/IfI, 3aKOHOB U Moz[eneﬁ TUAPABIMKU U TUAPOJIOr U, (1)PI3PI‘IGCKOI>'I CYHIHOCTH ﬂBJ'IeHI/II‘/'I, H3y4JacMbIX
FH)IpaBJ'IHKOfI nu FH)IpOJ'IOFHCfI; (bOpM JBUXKCHUA XXUJKOCTH U ypaBHeHHﬁ, KOTOPBIMH OHH OIHUCBIBAIOTCS;

1.4|- 3Hanme u YMCHHE UCIIOJIb30BaHN METOA0OB TCOPECTUUCCKOI'O U OKCIICPUMEHTAJIBHOI'O UCCIICJOBAHUA B THAPABIIMKC U
TUAPOJIOTrUn,

1.5]- YMCEHUS BBINIOJIHATD THAPABIMNYCCKHC PACUCThI IJI PEryIMPOBAaHU ITIOTOKOB U PYCIIOBBIX IIPOILECCOB Ha NEPECCYCHNN
TpaccC KCJIEC3HBIX JOPOTI' C BOAOTOKAaMH.

2. MECTO JJUCHUILJIMHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huxn (paznen) OIL: |Bl.O.27

3. KOMIIETEHIIMY OB YYAIOLETOCSl, POPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI JUCIIUTLIMHBI
(MOJLYJIST)

OIIK-1 Crioco0eH pemaTh HHXESHEPHbIC 33/1a41 B MTPO(ECCHOHATLHON IESITEHOCTH C UCTIONBb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHaJIN3a U MOJICIIUPOBAHHUS

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUIECKOr0 U SKCIIEPUMEHTAILHOTO UCCIIEA0BaHUsI 0OBEKTOB, IPOLECCOB,
SIBJIGHUH; TPOBOAUT HKCIIEPUMEHTBI MO 3aJaHHON METOMKE U aHAIU3UPYET Pe3yNbTaThl

TIK-1 Crocoben OpPraHMU30BbIBATH U BBIINIOJIHATH MHXKCHCPHBIC U3bICKaHUA TPAHCIIOPTHBIX HyTeﬁ nu COOpy)I(GHHﬁ, BKJIrO4ast
TeOAC3NYCCKUC, THAPOMETPUICCKUEC U HHIKCHECPHO-T'COJIOIrMYCCKHUC pa60TBI

I1K-1.3 TIponu3BOAUT rUIPOMETPUUECKUI pacueT A 00bEKTOB TPAHCIIOPTHON MHPPACTPYKTYPbI

B pe3yabrare ocBOeHHsI TUCHUILIMHBI (MOAYJIs) 00yYAIOIIMIACH T0JIKEH

3.1|3unaTh:

3.1.1|MeTopl TEOPETHYECKOTO U AKCIIEPUMEHTAIBHOTO UCCIIEIOBAHU S (PU3UUECKHX OOBEKTOB, IPOLIECCOB M SBJICHUI, METOIUKY
NpOBeIeHNs 1 00PabOTKH pe3yJbTaTOB (PU3MYECKOro SKCIIEPUMEHTA B 00JIACTH THPABIUKH U TUAPOJIOTUH; OCHOBHBIC
3aKOHBI T'H/IPABIIUKH; 3aKOHBI PABHOBECHS U JIBH)KCHUS )KUIKOCTH; (DH3HUCCKYIO CYIIIHOCTD SIBICHUH, H3y4aeMBbIX
THAPABINKOM; GOPMBI IBIKCHHS KHUAKOCTHA M YPAaBHCHUS, KOTOPHIMU OHH OIHCHIBAIOTCS, OCHOBBI THPOJIOTUS U
THAPOMETPUH

3.2|Ymern:

3.2.1|IpUMEHSATh METO/Ibl TEOPETHYECKOTO M AKCTIEPUMEHTAIBLHOTO UCCIIEIOBaHUS (PU3UUECKUX OOBEKTOB, MPOIIECCOB U SIBIICHUH,
MPOBOAUTH (PU3UYECKHE FIKCIICPUMEHTBI T10 33/IaHHOH METOIMKE H 00pabaThIBaTh X PE3YIbTAThl B 00JIACTH MMAPABIAKH U
THAPOJIOTHH; UCIIOIb30BAaTh OCHOBHBIC MOHSTHUS M 3aKOHBI TUIPABIUKH M THAPOIOTUH TS PELICHUS MPAKTHYCCKIX 3a1a4;
[IPOBOAUTH THAPOMETPHYCCKHII pacyeT 1uisi 00bEKTOB TPAHCIOPTHOM HH(PACTPYKTYPHI

3.3|Biaagern:

3.3.1|HaBbIKaMH TPUMEHEHHS METO/I0B TEOPETUYECKOr0 U 3KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS (PU3MUECKIX O0BEKTOB,
MPOLIECCOB U SIBJICHHUI, HABBIKAMHU MTPOBEACHHS (PU3NUCCKUX IKCIICPUMEHTOB 110 3aJaHHOW METO/IMKE U HABBIKAMHU
00paboTKH UX PE3y/IbTATOB B O0JIACTH IHAPABINKH M THAPOIOI MU, HABBIKAMHU IPUMEHCHHUSI OCHOBHBIX MMOHSTHI 1 3aKOHOB
THAPABINKH ¥ TUAPOIOTHH ISl PELICHHS TPEAMETHO-IPO(UIBHBIX 33124

4. CTPYKTYPA U COAEPKAHME JUCLHUILIMHBI (MOIY.JIST)

Kon HaunMeHoBaHue pa3iesioB U TeM /BUJA 3aHATHS/ Cemectp /| Yaco | IIpumeuanue
3aHATHS Kype

Pazges 1. OCHOBBI T'MIPOCTATUKHA

1.1 OcHOBHBIC TOHATHSI U onpeecHus. KpaTkuit 0030p pa3BUTHS THIPABIUKH, 3 12
THAPOJIOTHH ¥ THAPOMETPHUH, UX 3HAUEHHE B CTPOUTEIILCTBE JKEJIE3HBIX IOPOT.
OcHoBHbIC (PU3UYECKHE CBOMCTBA )XHUIKOCTEH. MoJelb HEBS3KOM (MIeanbHO#)
skuakocTr. ['mapocratuka: 'mapocraTndeckoe TaBIeHUE U €T0 CBOMCTBA.
OcHOBHOE ypaBHEHHE THAPOCTaTUKH. CHIIBI TaBJICHUS Ha IUIOCKUE U
KpHUBOJIMHEHHBIE ToBepXHOCTH. /Cp/

1.2 ITpuGopk! i 3MepeHns U30BITOYHOTO JABJICHUS U JABJICHUS Pa3peKCHUSI. 3 4

/Cp/

Pazges 2. OCHOBBI I'MIPOJJMHAMUKH




2.1

KunnemaTrueckue 31eMeHTHI ToToKa. JIMHUA ToKa, TpyOKa TOKa, 3JIeMeHTapHas
CTpyHKa, IOTOK. BHIBI NBMKEHUS JKUAKOCTH: Y CTAHOBUBILIECECS H
HEYCTaHOBHBIIICECs, HAIIOPHOE 1 OE3HANIOPHOE, pABHOMEPHOE H HEPABHOMEPHOE.
YpaBHeHME HEPA3PBIBHOCTHU IBH)KEHUS )KUAKOCTH. [IoHATHE pacxona u cpenHeit
ckopocTd. YpasHenue [l.bepnymnu: Ypasuenne [ .beprymnnu 114 snemMeHTapHON
CTPYHKHM HJeaabHON XKUIKOCTH U IIOTOKA PeabHOH (BSI3KOM) XKUAKOCTH.
Warepnperanus ypasHenns J{. bepHyim u ero npaktiudeckoe npruMeHeHue. /JIex/

2.2

OrnpesieneHne CHl THAPOCTATHYECKOTO AABJICHUS Ha IUIOCKHUE H KPHBOJIHMHEHHBIE
noBepxHocta. /Ilp/

2.3

YpaBHEHNE HEPA3PBIBHOCTH JBIKEHUS )KUAKOCTH. Y paBHenue J.bepHymnu s
3JIEMEHTapHON CTPYHKHU HeaIbHOM XKUIKOCTH M MTOTOKA PeajIbHOM (BI3KOi)
xuakoctu. [Torepu Hanopa. /IIp/

24

VI3ydeHue pe:KMMOB Te4eHHS XKHUAKocTH /J1ad/

25

OKcnepuMeHTallbHas WUTIOCTpalys ypaBHeHus bepuymm.  /J1a6/

2.6

Ompenenenre ko duimenTa ruapapandeckoro tperus /Cp/

2.7

T'uapaBmuyecKue CONPOTUBIICHHS. PexXMBbI IBMKEHHUS KUIKOCTH: OCHOBHOE
ypaBHEHUE PAaBHOMEPHOTO JIBMKEHHUS sKukocTH. Kputepwmii PeiiHonbca,
JIAMAHAPHBIA ¥ TYpOYICHTHBINA peKUM.IIOHATHE O THIPABINICCKUX
CONPOTHBIICHHUSX U TIOTepsax Haropa: [Ipodmiu ckopocteid, GopMyIsl i pacueTa
noTephb Harmopa B Tpybax. I[TyTeBbie 1 MECTHBIC THAPABIMICCKHE COMPOTUBIICHUSL.
®opmyna [dapeu u popmyna Beticoaxa. /Cp/

12

2.8

Iotepu Hamopa npu BHE3aTHOM paciiupeHun Tpyosr /Cp/

2.9

Iotepu Haropa npu BHe3aTHOM cyxeHuu Tpyost  /Cp/

Paznen 3. HCTEYEHME )KMJKOCTH YEPE3 OTBEPCTUSI, HACAJIKH,
BOJOCJ/IMBBIL. THAPABJIUYECKHHU MPBIZKOK U COIPAKEHHUE
BBE®OB

3.1

HcreyeHune )UAKOCTH Yepe3 OTBepCcTHs U Hacaaku: Kiaccuukaius oTBepCTHiA.
Hcreuenne ®KUIKOCTH Yyepe3 MaIoe OTBEPCTHE B TOHKOH CTEHKE B aTMochepy.
OnbITHOE omnpeienieHre K03 (HUIMEHTOB PacXxo/ia, CKOPOCTH, CKATHS U
COTIPOTHUBIIEHMS U3 OTBEpCTUH U Hacaaok. [lonsTue naBepcuu ctpyu. Busst
Hacajok.BogociuBel: Knaccugukanus BogocianBoB. ['uapaBinueckuii pacuyer
BOJIOCTIMBOB.] MIpaBINYECKUil TPBDKOK M conpsikeHne ObedoB: Y cioBus
00pa30BaHMs THAPABINYECKOr0 MpbKKa. OCHOBHOE YPaBHEHHE THAPABINYECKOrO
npbbKKa. ['paduk npebKkoBoi GyHKuMU. /JIek/

3.2

VcredeHne )UAKOCTH Yepe3 OTBEPCTHs, HACAIKH, BOJOCIHBBL. THAPABINICCKUN
MIPBDKOK | conpsbkenue obedon /TIp/

3.3

HWcnbrranus mepHoii auadparmel.  /Cp/

3.4

HcnbiTanus apoccenbHOro perynsropa pacxoza /Cp/

Pazgen 4. THAPABJIMKA JTOPOKHBIX BOAOIIPOIIYCKHbBIX TPYB "
MAJIBIX MOCTOB

4.1

JloposKHBIE BOIOTIPOITYCKHBIE COOPY)KEHHSI: [ mapaBindeckas KiraccupuKaris
JOPOXKHBIX TPYO. ['MipaBIudecKuii pacyer OTBEPCTHIA JOPOXKHBIX TPYO ¥ MasbIX
MocToB.I ' napasirka 601bIIHX MOCTOB: PycioBsie nporecchl. OCHOBHBIC
MIPUHIMIIBI pacyeTa OTBepCTHid OoMbInuX MocToB. /Cp/

20

Pazgen 5. IBWWKEHHUE I'PYHTOBBIX BO/|

5.1

JIBmxeHue rpyHTOBBIX Bojl. OCHOBBI pacuera JIJaMUHapHO# (GuinbTpanuu. Pacuer
¢unpTpyromux Hacsneit. /Cp/

18

Pazgen 6. OCHOBBI T'HAPOJIOTI'MHA

6.1

O61as rugposnorus cyim: KpyroBopoT Bojibl B IpUpoie. Y PaBHEHHE BOTHOTO
6ananca. OCHOBBI peqHOI ruapoMeTpu: 3mepeHne ypoBHEH U IITyOHH BOIBI.
W3zmepenue ckopocrei TedeHus Boabl. OnpeseneHe pacXon0B BOIbI PEUHbIX
MIOTOKOB.

/Cp/

18

Pazgen 7. CAMOCTOSTEJIBHAS PABOTA




7.1 Ioxaroroska k nexiwsm /Cp/ 3 2

7.2 INoxroroBka k mpakTHdecknM padoram /Cp/ 3 4
7.3 INoxroroBka k slabopaTopHBIM padoram /Cp/ 3 4
7.4 BrmonaeHne KOHTpOIBHOI padoTs! /Cp/ 3 8,6

Paznen 8. KOHTAKTBIE YACBI HA ATTECTALIIUIO

8.1 KontponsHas pabora /KA/ 3 0,4
8.2 Koncynpranus nepen sx3amenom /KD/ 3 2
8.3 Ox3ameH /KD/ 3 0,3

5. OHEHOYHBIE MATEPHUAJIbBI

O1eHOYHBIC MaTEPUAITBI JIJIs POBENICHHUS MMPOMEKYTOTHOM aTTeCTalMK 00YJarOIIUXCsl IPUBECHBI B MPUIOKCHUH K pabouei
MporpamMMe JUCIUIUTAHEL.

@DopMBI U BUIBI TEKYIIETO KOHTPOJIS 1O JUCIUTUTHHE (MOIYITIO), BUJIBI 3a/IaHU#, KPUTEPHUHU UX OIICHUBAHUS, pacpeeicHue 6aioB 1o
BHJ/IaM TEKYIIIETO KOHTPOJIS pa3pabaThIBAIOTCS MPENoaBaTeNieM JUCIUILIHHBI C YIETOM €€ CICHU(HUKH 1 JOBOAATCS 10 CBEICHHS
00y4aroImuxcs Ha MEPBOM yIeOHOM 3aHATHH.

TekyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS MPEMOaBaTeIeM TUCIUILIHHBI (MOIYIs), KaK PABHJIO, C UCITOIL30BAHUEM
BUOC umy myTeM NPOBEPKH MUChMEHHBIX padoT, PETyCMOTPEHHBIX pA0OYMMH MPOTrpaMMaMHK AUCIHUILIHH B paMKaX KOHTaKTHOMN
paboThl ¥ CaMOCTOATENILHON pabOThI 0Oyuatommxcs. Jist GuKCUpoBaHUS pE3yIbTATOB TEKYIIETO KOHTPOJISI MOXET HCIOIb30BAThCS
3UOC.

6. YYHEBHO-METO/MYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHasi JuTEpaTYypa

ABTOpBI, COCTABUTENN 3arnaBue Wz narensc On. aapec
TBO. TOJI
JI1.1 |Bomuex A.A., nox o6ut. |['uapasiuka, raAposIorys, ruapoMerpust: YueOnoe nocooue |Mockea:  |https://www.book.ru/bo
pen., Bomuek A.A., KuoPyc, 0k/939026
IIBenosckuii I1.B., 2021
[emko H.H.

6.1.2. [lononHUTEILHAS TUTEpPaTypa

ABTOpBI, COCTABUTENN 3arnaBue Uz narensc On. aapec
TBO. TOJ
JI2.1 |Kamexun B. C., I'uapaBiuKa U TEIUIOTEXHHUKA: Y4eOHoe mocobue st By30B |MockBa: https://urait.ru/bcode/4
Muxaiinen C. H. IOpaiir, 57000
2020

6.2 MndopmanuoHHbIe TEXHOJIOTMH, HCTIOJIb3yeMble TPH OCYIIeCTBJIEHHH 00pa30BaTe/ILHOr0 NMpolecca 1o AMCUMILINHE
(Mony:10)

6.2.1 I[lepeyeHb TUIEH3MOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 oGecreveHust

6.2.1.1|MS Office

6.2.2 Ilepeyenn npogeccHOHATBHBIX 023 JAHHBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|EctecTBeHHOHaYIHEIH 0Opa3oBaTenbHBII mopTa: http://en.edu.ru/

6.2.2.2|MexayHapogHas npodeccroHanbHas 0a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3|KoHcynpTaHT 1mI1I0C

6.2.2.4|Tapant ACTIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MO Y JIS)




7.1

VYueOHBIC ayTUTOPHY IS IIPOBEACHHUS 3aHATHI JEKIIMOHHOTO THITA, YKOMIUIEKTOBAaHHBIC CIICIMAI3UPOBAaHHOH MeOeIbIo 1
TEXHUYECKIMH CPEJICTBAMH OOYIEHHS: MyIbTHMEANITHOS 000pyJ0BaHNE ISt IIPEOCTAaBICHNS yIeOHOH NH(OpMaLiH
0OJIBIIION ayAUTOPHN W/HIIN 3BYKOYCHIIMBAIOIIEe 000pY0BaHIE (CTaMOHAPHOE MM IIEPEHOCHOE).

7.2

VYueOHBIC ayTUTOPHY TS IIPOBEACHHMS 3aHATHI CEMHHAPCKOTO THIIA, TPYNITOBEIX ¥ MHAWBHIYAIBEHBIX KOHCYIBTAIIH,
TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHON aTTECTAINHN, YKOMIUIEKTOBAaHHBIC CIICIHATM3UPOBAHHON MEOETBI0 U TEXHHIESCKIMHU
cpencTBaMH 00y4eHHs: MyJIbTUMEANHHOE 000pYyAOBaHHE M/HITH 3BYKOYCIIIHBAIOIIee 000pya0oBaHNe (CTAIIOHApHOE HITH
[IEPEHOCHOE)

7.3

TomerneHust 47151 CAMOCTOSITENEHON PabOThI, OCHANIICHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOYXHOCTHIO MOKITIOUCHHUS K
cetr "MHTepHeT" 1 0OecriedeHHeM IOCTYTIa B JIEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHUTETA.

7.4

Tomenenust 4751 XpaHEHUs U MPOPUITAKTUIECKOr0 00CTY)KUBaHUS y4eOHOr0 000py10BaHHSI.

7.5

JlabopaTopusi, OCHAIIIEHHAs CTIEI[HaTbHBIM J1a00paTOPHBIM 000pYyIOBaHUEM: CTEH| riapaBindeckuit TMXK 2.




