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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oefeparbHbIM rocy4apcTBEHHLIM 06pa3oBaTeNbHbIM
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KaHaMaaT TeXHUYeCKnx Hayk, [JoueHT MeTtpos C. B.

Ot kadbeapbl cocTaBuTens: TapaHeHko EneHa HOpbeBHa
3aBepyowmn kadpeapon nonurpadmyeckoro
obopyaoBaHus 1 ynpaBreHus

Ot BbInyckatoLlen kadeapbi: TapaHeHko EneHa KOpbeBHa
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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuubl: ChopmmnpoBaTb KOMMETEHLMM oBydalollerocs B obrnact MexaHuKuM XuOKocTW U rasa,
No3BonsoLLMe NPUMEHNTb 3HAHWSA, YMEHUS U NIUYHbIE KaYecTBa Ans ycrelwHo paboTel B 0OTpacnu.

1.2 3apgauv AMcUUNNUHbI:

* PaccMoTpeTb OCHOBHbIE 3aKOHbl PABHOBECUS M OBWMXXEHUS XXMAKOCTU M rasa U cnocodbl MPUMEHEHUS] 3TUX 3aKOHOB
ONs pelleHnst NpakTUYeckmx 3agau.

* PaccmoTpeTb YCTPONCTBO M NPUHLMN AENCTBUSA rMAPABANYECKUX MaLLVH.

« [1aTb NDEOCTaBNEHNs O HA3HAYEHWUM. NMDMHUMNAX MOCTDOEHUS 1 06NacTU MOMMEHEHUS TMODABMNYECKUX CUCTEM.
1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpeaBaputensbHas NoaAroToBKa npeanonaraeT co3aaHne ocHOBbI AN POPMUPOBaAHUA KOMMNETEHLMI, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

TeopeTnyeckas MexaHuka

duanka

YuyebHas npakTuka (3kcnnyaTaumMoHHas NpakTuka)
ConpoTtuBneHne MmaTepuanos

Teopusi MeXaHW3MOB M MaLUWH
MHopmaumnoHHbIe TEXHOMOMMN
MaTtepnanoBeaeHve

2 KOMMNETEHUMN OBYYAIOLLUEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNINUHDbI

OrlK-13: Cnoco6eH NpUMeHATbL CTaHAAPTHbIe MeTOAbI pacyeTa NPU NPOeKTUPOBaHUN AeTaneun U y3nos
TEXHONOrMYecKUX MalMH U 060pyaoBaHUS

3HaTb: OCHOBHbIE d)l/l3|/|‘-IeCKl/Ie CBOWCTBA XXWUAKOCTEN U ra3oB, 3aKOHbI U YpaBHEHUA CTaTUKU U JUHAMUKKN XNOKOCTEN U rasoB

YMeTb: BbIMOMHATb pacyeTbl NHEBMO- U TMOPOCUCTEM Y350oB MallnH NpUMEeHUTEeNnbHO K 3afdadvam ﬂpO(beCCI/IOHaJ'IbHOVI
AEATENIbHOCTU

BnapeTtb: HaBbIkamMu pacyeTa NHEBMO- U TMOPOCUCTEM Y3I10B MaLLUMH C UCNOJib30BaHNUEM TUMOBbLIX METOAUK

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O | KoHTakTHas
< o]
o paboTa
5@ WHHoBaL,. dopma
HanmeHoBaHue n cogepxaHune pa3genos, g = CP
9 = copmbl TeKyLero
TEM U y4eBHbIX 3aHATUN s d exk. Na6. (4achbl) 3AHSTUIA KOHTpONS!
[&]
O g | (vacwl) | (wacel)
x

Pasgen 1. 'mgpoctatuka

Tema 1. Beegenune B gucumnimHy. OCHOBHbIE
CBOMCTBA XXWOKOCTU 1 rasa. 3 1 7
MmppocTtatnyeckoe gasneHne. CBoMCTBA.

Tema 2. 3akoHbl paBHOBECUST XXUAKOCTU U
rasa auddepeHumnansHble ypaBHEHMUS 3 2 6,75 ra 0)
paBHoBecus. PU3NYECKNIA CMbICHT.

Tema 3. OCHOBHOE ypaBHEHME MMOPOCTATUKN.
JlabopaTopHas pabota: Cvna gaeneHus Ha 4 2 6
MIOCKYO CTEHKY.

Paspgen 2. KuHemaTuKka XXUaKocTu 1 rasa

Tema 4. OCHOBHbIE NOHATUS U ONpeaeNeHus. 4
JlabopaTopHas paborTa:
OuddpepeHuymnansHble ypaBHEHUS ABUXKEHUS
XWUOKOCTW.

Tema 5. MogenupoBaHue. OCHOBbI TEOPUU 0
nogobusa. Bugbl nogobus. Teopemsl 4 2 6
nogobus.

Tema 6. NMoTepu sHeprumn npu TypOyrneHTHOM
TEYEHUN XKNOKOCTMW.

JlabopaTopHas pabota: cTeueHne KunokocTu
13 OTBEPCTUI 1 HacagokK

Pasgen 3. lNepemelleHne Xnagkocten n rasos 3




Tema 7. uHammn4yeckme Hacochl 1
KOMMpPECCOPHbIE MALLUUHBI.

JlabopaTopHasi paboTta:OCHOBHbIe
napameTpbl paboTbl. LieHTpobexHble Hacoc n
BEHTUNATOP. YCTPOMCTBO U NPUHLMN
OencrTseus.

Tema 8. O6beMHble HAcochl K
KOMMPECCOPHbIE MALLMWHBI.
JlabopaTopHas paboTa:YCTpPONCTBO U
NPUHLMN OENCTBUS.

nn

Tema 9. O6bemHbIV rnaponpusoq. OCHOBHbIE
NoHATUA 1 onpeaenexHus. Obnactn 4 2
NPVYMEHEHNS.

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 17

56,75

KOHch'IbTaLI,I/II/I M NPpOMeEXYTO4YHad atrectauma

(3aver) 0.25

Bcero koHTakTHas paborta n CP no

OVUCLMMNNHE 51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OHJ, OLIEHOYHbLIX CPELCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUMK
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yNbTaToB 0byYeHus

5.1.1 NMokasaTenu oueHMBaHUA

Kon HanmeHoBaHWe oLueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06y4eHus
KoMMneTeHumn cpencTtea

dopmMynmMpyeT OCHOBHbIE 3aKOHbI CTATUKW U ANHAMUKN XULOKOCTEN U Bonpocbl ans yctHoro

rasos cobecenoBaHus

OrnkK-13

BbinonHseT pacyeTbl rMapaBnnM4ecknx U NHEBMATUYECKNX CXEM MpakTnyeckoe 3agaHme
Vcnonb3yeT TMnoBble METOAUKN pacyeToB MpakTnyeckoe 3agaHne

5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

Llkana oueHnsaHus
YcTHoe cobeceoBaHme

MucbmeHHas paboTa

Mpun ycTHOM cobecenoBaHum
[OMYyCKalTCSl HECYLLIECTBEHHbLIE OLUMOKN

3auTeHo npu oTBETax Ha BOMPOCHI, KOTOpLIE
YCTpaHSOTCS B NpoLecce cobecefoBaHNS.
Mpu ycTHOM cobeceoBaHUKM JonycKkatoTca

He 3a4teHo bny A Aony

CyuieCTBEeHHble owmnbkm Ha BOMPOCHI.

5.2 TunoBblie KOHTPOJIbHbIEe 3aQ4aHUA UNN UHbIe MmaTepuanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUM, YMeHMVI,

HaBbIKOB U (UNK) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB

Cemectp 4

>KnakocTb. Onpe/J,eneHme OCHOBHbIX CBOWCTB KanesibHOM XXMAKOCTU 1 rasa.

MmopocTtatuyeckoe aasnexune. OnpeaeneHne, CBOMCTBA.

3aKoHblI paBHOBECUA XNOKOCTU U ras3a.

OnddepeHumanbHble ypaBHeHUS paBHOBeCUS. PU3NYECKMI CMbICH.

OcHoOBHble YpaBHEHUA rmgpoCTaTUKn.

KuHemaTumka xungkoctu u rasa. OCHOBHbIE NOHATUS U onpegeneHnd. Pacxopg xungkocTn.

OuddepeHumanbHble ypaBHEHNs ABMKEHUS XUAKOCTU. DUSUYECKUIA CMbICTT.

MopnenupoBaHue, 0CHOBbI Teopum Noao6us. Buasl nogobus.

O|lo|IN|[O|O|D|WIN]|~

KpI/ITepI/II/I rmgpognHamMmmnyecKkoro nogobws. TeOpeMbI nogobus.




10 TeuveHune xungkoctn. OnpegeneHme NoTepu SHEPrun.

11 Typ6yneHTHoe TeYEeHNe XNOKOCTU, NOTEeEPU 3HEPTUn Npu pasrimvHbiX YCIOBUAX OBUMXXEHUA.

12 Knaccudukaums HacocoB. OcHoBHbIE MapaMeTpbl paboTbl Hacoca.

13 YCTpONCTBO 1 NPUHLMN AeNCTBUS LIeHTPobeXXHOro Hacoca, ero xapaktepuctuka. Beibop Hacoca.

14 Knaccudukaumsa o6beMHbIX HacocoB. HepaBHoMepHOCTb nogayun. [lnarpamma nogaydu.

15 OcCHOBHble napameTpbl pa6OTbI 06BbeMHbIX HacocoB. Cnocobbl BblpaBHMBAHUA noaayn.

16 O6beMmHbI rngponpueos. OCHOBHbIE NMOHATUS U ONpeaeneHus.

17 O6nacTn npyMeHeHns 06 bEMHOro rugponpueoaa.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA
He npefyCMOTPEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3afgaym, Kenchbl)

Onpepenutb NNOTHOCTL HedpTK, ecnn 320 000 kr ee macckl nomeLlatoTcs B 06beme 380 ky6.M.

Mpwn rugpaBnmnyeckom ncnoitTaHumn Tpybonposoaa anvHor 600 m n gnametpom 500 Mm aaBneHne BOLbl NOAHSTO
c 1 at go 50 at. Kakon o6bem Boabl noTpeboBanock nogaTeh B Tpyb6onpoBoa 3a Bpemsa nogbema AaBrieHma?
PaclwmpeHunem cteHok TpybonpoBoga npeHebpeyb.

HwxHaa yacTb pabo4den kamepbl KeccoHa HaxoauTca Ha rmybuHe h=30 M oT cBo6OAHOM NOBEPXHOCTU BOAHI.
Onpegenutb M36bITOYHOE AaBneHne Bo3dyxa p, koTopoe HeobxoaMMo co3gaTh B paboyen kamepe KeccoHa, YTobbl Boaa
He Morna NPOHUKHYTb BHYTPb.

Tpy6onpoBoa COCTOUT U3 TPEX NOCcneaoBaTeNbHO COEANHEHHbIX Y4aCTKOB TPyD, BHYTPEHHME AMaMeTpbl
koTopbix d1= 52 MM, d2 = 76 mm, d3 =82 mm. OnpegennTb CpeAHUE CKOPOCTM XUOKOCTU Ha yvacTKax, eCrim 00 bEMHbIN
pacxog B Tpybonposoge Q= 48 n/mMuH

5.3 MeToau4yeckue matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEHUN, BnageHMn (HaBblKOB
1 (MNK) NpPaKTU4YEeCKOro onbiTa J4eATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAaeMU4ecKomn

3a40J1IXKEeHHOCTHU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmMxcsa»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm No AgucumnIiMHe

YcTHas +

MucbmeHHas

KOMI'IbIOTepHOG TecTnpoBaHune

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

|_|pl/l npoeeaeHnMn 3aveTa BpemMdA, 0OTBOAMMOE Ha NOAroToBKY K OTBETY, COCTaBIAEeT He oonee 40 MuH. Ons
BbINOJTHEHUA NPAaKTUYECKOro 3agaHuna o6yqalou.|,emy npenocTtaBlideTCA KOMMNbKOTEP, a TakxXe Heobxognmas cnpaBo4Has

MHdopMaUms.

NHas

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebHasa nutepatypa

ABTOp

3arnaesue

MN3paTenbcTBO

| [og nspaHus |

Ccblinka

6.1.1 OcHoBHas yuyebOHas nutepartypa

3ywkos A.J1. Mvopaenuka: T. 1. OcHOBBI https://ibooks.ru/read
MEeXaHWKN XNOKoCTH . ing.php?
Mocksa: MUICUN—MI'CY 2017 short=1&productid=3
62652
Ycos A.T. MexaHuka »xugKocTn 1 rasa c n 6vor- http://publish.sutd.ru/
a*g;&f’}fﬁ?myp“ 2025 tp_ext_inf_publish.ph
p?id=2025107
Kosnos, B. C., MexaHuka XnakocTu u rasa. KpacHosipck: Cnbupckui https://www.iprbooks
KoTtenbHukoBa, C. B. B 2-x yacTtax. Y.1. rocyjapCTBEHHbIN hop.ru/124306.html
l'opomexaHuka YHUBEPCUTET HayKu n 2022
TEXHOMOTNN UMEHN
akagemunka M.®P.
PelweTHeBa
ByTtko I".10O., MexaHuka »xugKocTn 1 rasa . http://publish.sutd.ru/
Hukncpopos A.O. Ca“"T'genTg’lelll’% BWTS 2018 tp_ext_inf_publish.ph
p?id=201912904

6.1.2 lononHuTenbHaaA y4yebHas nutepaTypa




Bytko I".1O., MexaHuka XXnakocTu un Cankr-MeTen6vor: http://publish.sutd.ru/
Hwukndgopos A.O. rasza.CoopHuK KelicoB CI'I6FYI'IPI'ﬂyp ) 2019 tp_ext_inf_publish.ph
p?id=20195090

CauHoBckux, A. T, Mmopaenuka YenabuHck, Capatos: http://www.iprbooksh
KopobelinukoBa, U. FOxHO-Ypanbckuit op.ru/81474.html

tO., HoBukosa, [. A. WHCTUTYT yrpaBneHus u 2019

aKkoHomukm, An Mn 3p
Mepguna

6.2 NepeyveHb NnpocdheccruoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNPAaBOYHbIX CUCTEM
OnekTpoHHO- BubnuoTteydHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbooks.ru/.

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyanTtopus OcHalueHne

MynbTmeaninHoe obopynoBaHue, cneuuannanposaHHasa mebenb, Aocka
NekynoHHas Y A PyA 4 P A
ayguTopus

KomnbloTepHbIn Knacc

MyrnbTuMeauiiHoe 06opyaoBaHWE, KOMMBLIOTEPHAS TEXHUKA C BO3MOXHOCTBIO MOAKITIOYEHMS K
cet «MHTepHeT» 1 obecneyeHnem JOCTYNa B SMEKTPOHHYIO MHGOPMAaLMOHHO-
obpasoBaTenbHyto cpeay
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