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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: CdopmmpoBaTb KOMMETEHUMM oOOydatouwlerocs B obnacTu ruaporasoguHaMuky,
NO3BOSAOLLME NPUMEHATDL 3HAHWS, YMEHUS, HABbIKW 1 NINYHbIE Ka4yecTBa Ans yCneLwHon paboTkl B oTpacnu.

1.2 3apaum gUCLUUNNUHDI:

PaccmoTpeTb OCHOBHbIE onpeaenieHns 1 3akOHbI FTMApora3oanHaMmKu.

PaccmoTpeTb NnpvHUMNbLI MOAENNPOBaHNS OBVXEHUS XNOKNX cpeq B annapaTax.

PaccmoTpeTb KOHCTPYKUMM EMKOCTEN, HACcOCOB, TPYOONpoOBOAOB N METOALI UX pacyeTa.

N3yunTb 0OCOBEHHOCTM  OBMXKEHUS  XKMOKOCTEM 4epe3 MNopucTble cpedbl UM MNpOUEecChl  OTCTamBaHus,
LeHTpudyrnposaHus, unbTpoBaHUs

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBbI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

dusmka

MaTtemaTuka

MpuknagHas mexaHuka

MaTtepunanoBegeHue n TeXHONOrns maTepnanos

2 KOMMETEHUUU OBYYAIOWEIoCsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA ANCLUUNINUHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TEHAEHLMN Pa3BUTUA TEXHUKM U TEXHONOIMM B obnactn TexHoccepHon
6e30nacHOCTU, U3MEPUTENTbHOWN U BbIYUCIUTENTbHOMN TEXHUKU, UH(POPMaLMOHHbIX TEXHOJNOMMIA NPU peLleHun
TUNOBbIX 3aA4ay B o6nacTu npodeccMoHanbHOM AeATEeNbHOCTU, CBA3aHHOW C 3alUUTON OKpYXKatollen cpeabl U
obecneyeHMeM 6e30NacHOCTU YerNoOBeEKa;

3HaTb: OCHOBHblE 3aKOHbI rmagpocTaTtukm n rmapoanHamMmunkm, OCHOBHOE€ YypaBHEeHue rmaopoctaTtukmu, OCHOBHOE YypaBHEeHue
OBWXKEHMS XnakocTu; 6a3oBble TUMOBbIE MOAENM FM,D,pO,D,MHaMMHeCKOVI CTPYKTYpPbl NOTOKOB, PeXUMbl Te4eHUA Xngkocten u
rasoB; NpUHUUMNbI pa6OTbI N OCHOBHbI€ KOHCTPYKUMM MaLlUMH N annapaTtoB ANA peanum3auun rmgpomMmexaHmy4ecux npoueccos B
Pa3NnNYHbIX TEXHOJOINAX.

YMeTb: paccunTbiBaTb CUMbl MMAPOCTAaTUHECKOTO AABEHNSI B COCYAaX, BbIYMCIIATb CKOPOCTU ABWXXEHWSI KUAKOCTEN M ra3oB a
annapaTtax U OLEeHUBaTb PEXUMbI TEYEHUS XUAKOCTEN U ra3oB; ONpeaensiTe OCHOBHbIE 3rIeMeHTbI TPYGONPOBOAHON apMaTypbl
W MPUHLMMBI UX AEUCTBUS.

BnageTb: HaBblkamy pacyeTa TUMOBOro oOOPYAOBaHWS ONsl MMAPOAMHAMUYECKMX MpOLIEeCCOB, B TOM YMCre HaCcOCOB,
KOMMpPEeCcopoB, MNepeEMELLNBAIOLLMX YCTPOWUCTB, (DUMbTPOB PasfnMYHOrO TUMa, MPUMEHSIEMbIX B TEXHOMOMUSIX 3aLiuThl
OKpy>KatolLle cpefbl U 4YenoBeka, MCMonb3oBaHUS MH(OPMAaLMOHHBLIX CUCTEM Ansi Bbibopa AOCTYMHOro MNpov3BOAUMOrO
obopynoBaHusa (HacocoB, BO34yXO4yBOK, (OMIbTPOB, NEPEMELLNBAOLLNX YCTPOWCTB, TPyOonpoBOAHON apMatypbl M np.) 4ns
CXeM nepeMeLLEeHNs ra30BbIX Y XXMOKOCTHbLIX MOTOKOB.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HanmeHoBaHue n cogepxaHue pasgenos,
TEeM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

KoHTakTHas paboTa

Jlek.
(vacel)

Mp.
(vacel)

J1ab.
(vacebl)

CP
(4achbl)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpoOns

Pasgen 1. 'mgpaenuvka

Tema 1. BBegeHue. NpeameT gncumnnimHbl 1
ero 3agayu. Victopua rugpasnuku.
MpakTnyeckme paboTsbl.

Pac4ét cnn gaBneHve B LUUCTEPHE C
XNOKOCTLIHO.

PacuéT npo4HocTM razoBoro 6annoHa

Tema 2. OcHOBbI TEOPUK NEpeHocCa.
Kuakoctb. Onpegenexne. CeoncTea
XWUOKOCTW.

JlabopaTopHas pabota. Onpegenenue
BSI3KOCTM TEXHOMOMMYECKNX PacTBOPOB

Tema 3. N'mgpocTtaTtuka. M'mgpocTtaTnyeckoe
nasneHne. OCHOBHOE ypaBHeHME
rMapocTaTUKK.

JlabopaTopHas pabota. Onpegenenune cunol
rMapoCTaTUYECKOro AABMNEHUS.

Tema 4. YpaBHEHUS ABMKEHUSA XUOKOCTU.
JlabopaTopHas paboTbl.

OnpepneneHue kodaddurumeHToB pacxoaa
npu NCTEYEHUN XNOKOCTN N3 OTBEPCTUN U
HacagkoB

Pasgen 2. MogennpoBaHue rmgpaBnnyeckmx
npoLieccoB

Tema 5. Pexxnmbl TeHEHUS KUAKOCTU.
'MapaBnnMyecknx conpoTUBEHUS N NX
pacyéT npu CroMCTOM N BUXPEBOM TEYEHUU
JlabopaTopHble paboTbl.

OnpeneneHune pexuma Te4YEHUs XKUOKOCTH.
3kcnepuMeHTanbHoe onpeaeneHve

KO3 PMLUMEHTOB MECTHbIX CONPOTUBIIEHUI U
TpeHus

Tema 6. Pusnyeckoe mogennposaHme
XMMUKO-TEXHOMOMMYECKNX NPOLLECCOB.
MpakTnyeckas paborTa.

PacyéT BpemeHn BblTeKaHUSA XXUOKOCTH B
BUCKO3VMETpE

Pasgen 3. N'mpgpaBnuyeckue npoLecchl

Tema 7. Knaccudumkaumst Hacocos.
OcHoBHble NapamMeTpbl paboTbl. YCTPONCTBO
W NPUHLMN ENCTBUS LLEHTPOBEXHOIo 1
0OBEMHbIX HACOCOB.

JlabopaTopHble paboTbl.

WcnbiTaHne LeHTpobexHoro Hacoca.
McnbiTaHne WwecTepéHHOro Hacoca.

Tewma 8. lNepemewmBaHue. MoLWHOCTb,
notpebnsemas mewankon. KoHcTpykuum
MeLLarnoK.

MpakTnyeckne paboTsbl.

Pacuét pacxopa xugkocTtn B Tpybonposoze.
PacyéT HacoCHOM yCTaHOBKM

Tema 9. TeueHune XnaKocTn Yepes 3epPHUCTbIN
cnown. 'MapoavHamMuyKa B3BELLEHHOrO Crost.
JlabopatopHas pabota. M3yueHune
rmapoauHaMuKM 3€pHUCTOrO Crost.

3,1

HA

n,3

10

HA

1,3




Tema 10. MNMpouecc punbTpoBaHMUS.
KoHcTpykuumn pmnbTpos. > 5 7
JlabopaTopHas paboTa. QkcnepumMeHTanbHoe
onpefeneHne KOHCTaHT PUNbTPoOBaHMS.
WTtoro B cemecTpe (Ha kypce ans 3A0) 16 16 16 69
KoHcynbTauum 1 npoMexyTodHas atrectaums o5 245
(Ok3ameH) ' '
Bcero koHTakTHasA pa6bota n CP no
aucuunrivHe 50,5 93,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eBHbIM NnaHoM He NPeayCMOTPEHO
5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTternier, KpuTepmeB U CUCTEMbl OLleHUBAHUSA pe3ynbTaToB 00y4yeHUs
5.1.1 NMokasaTenu oueHUBaHUA

Kon
KOMMeTeHUUN

MokasaTenu oueHMBaHWA pesynbLTaToB 0byyeHus

HanmeHoBaHWe oLuEeHOYHOTo
cpeactea

OriK-1

OBBACHAET OCHOBHbIE 3aKOHbI TMAPOCTATUKN U TMAPOANHAMUKN,
YPaBHEHUS OBWKEHUS XKUAKOCTU, YpaBHEHMS HEPA3PbIBHOCTM NMOTOKOB,
ypaBHeHust BepHynnu, ypaBHeHuUs Anst pacyéTa ruapaBnmnyeckmnx
conpoTtueneHuin. OnucoiBaeT 6a30Bble MOAENU CTPYKTYPbl TEHEHMUS 1
PEXUMbI TEYEHUS XUAKOCTU B annapaTtax. OnucbiBaeT KOHCTPYKLMIO U
OCHOBHbIE 3NEMEeHTbI TPyOONpOBOAOB M 3aropHON apMaTypbl.
OBBACHAET KOHCTPYKLUK, NPpUHLMN paboTbl, 0COBEHHOCTH, [OCTOMHCTBA
1 HegocTaTky TpybonpoBoaoB, HACOCOB, OTCTOMHUKOB, LIMKIIOHOB,
PUNBLTPOB, MeNbHUL,

OnpepensieT CKOPOCTU U PEXMUMbI TEHYEHUS

XMOKOCTW NO 3afjaHHbIM FeOMEeTPUYECKUM XapaKTepUCTUKaM
TpybonpoBoAOB 1 annapatoB, 06bEMHOMY pacxogy U pmamdeckum
CBOWCTBaM XUAKOCTeN. PaccuntbiBaeT rugpaBnuyeckue
XapaKTepUCTMKM U pa3mepbl TPYOONPOBOAOB M annapaTos.
PaccunTbiBaeT xapakTepucTukmn 1 nogdupaeT HacocHoe obopyaoBaHue
13 KaTanoros Mo 3afaHHbIM XapaKTepucTukam ruapaBnn4ecKomn
cuctembl. PaccunTbiBaeT n noabrpaeT ycTponcTBa Anst OTCTauBaHus,
LeHTpobexHon cenapavuun, hUnbTPOBaHWS, NeEpeMeLLMBaHNS cpes,.
Monb3yeTcs kaTanoramu obopynoBaHusl B GyMaXHOM BapuaHTe u
3MNeKTPOHHbIMK AN Bbibopa annapaTtos 1 TpybonpoBoaos.

5.1.2 Cucrtema 1 KpuTepum oueHUBaHuA

LLikana oueHuBaHna

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLUNIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaeMor obnactu. Kputnyeckui,
OpUrMHarnbeHbIN NOAX04 K MaTepuany.
KauyecTBO MCNonHEHWsI BCEX SNIEMEHTOB
3a[jaHuS NOJSTHOCTBLIO COOTBETCTBYET BCEM
TpeboBaHWAM.

4 (xopoLwuo)

OTBeT NOSHbINA, OCHOBAaHHbIN Ha
npopaboTke Bcex 06s3aTenNbHbIX
NCTOYHUKOB MHGopMaumn. MNMoaxoa k
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

MHameuayanbHoe 3agaHue BbINOSIHEHO B
JocTtatoyHOM o6beMe, HO orpaHMymMBaeTcs
TONBLKO OCHOBHbIMM MOAX04aMM.

OTBeT cTaHAApTHbIN, B LIENIOM
KayecTBEHHbIN, OCHOBAH Ha BCEX
ob6a3aTenbHbIX UICTOYHMKaX MHopMmauuu.
MpucyTcTByOT HEGONbLUKE NpoGenbl B




3HaHMWSIX UMK HECYLLLECTBEHHbIE OLLUMBKM.
Pa6oTa BbinonHeHa B COOTBETCTBUM C
3afaHunem. MimetoTcst oTaenbHble
HeCYyLLLeCTBEHHbIE OLUMOKM UMK
OTCTYNNEeHUs OT NpaBui opopmneHus
paboThbl.

OTBET BOCNPOU3BOAUT B OCHOBHOM TOJbKO
NEKUMOHHbIE MaTepuansl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA0BaHHOMN NMTepaTypomn.
[leMOHCTpMpyeT NoHNMaHue npegmeTa B
uenowm, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npo6enbl B 3HAHUSIX MO HEKOTOPLIM TEMaM.
3apaHve BbINOMHEHO NOSHOCTLIO, HO B
paboTe eCTb OTAEMNbHbIE CYLLECTBEHHbIE
owmnbkmn, NMbo Ka4ecTBO NpeacTaBneHns
paboTbl H1U3koe, Nnbo paboTa
npeacTaBreHa ¢ ono3gaHuem.

OTBeT HEeNonHbINA, OCHOBAHHbIN TOMbLKO Ha
NEKUMOHHBLIX MaTepuanax. [py noHumaHum
CYLLHOCTM NpeameTa B Liesiom —
CYLLECTBEHHbIE OLUMOBKM Unn npobenbl B
3HaHUSAX cpa3sy MO HECKOSIbKUM TemMam,
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMUHOB.
3agaHune BbINONTHEHO NOSTHOCTLIO, HO C
MHOTOYMCHEHHbLIMW CYLLLECTBEHHbLIMU
owmbkamu. Mpun 3TOM HapyLUeHbl NpaBuna
ohopMIeHNst NN CPOKK NPeACTaBEHUS
paboThbl.

3 (yooBneTBopuTENbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuu sk3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTu NPUHLMNMANBHO
BaXHbIX 3M1EMEHTOB ANCLMNIUHDI.
MHorouncneHHble rpybbie ownoKu.
OTcyTCTBME OAHOMO MIN HECKOTBbKUX
obs13aTernbHbIX 3N1IEMEHTOB 3aaaHus, Nnbo
MHOroYMcneHHble rpyoble oLwmnbku B
paboTe, nMbo rpyboe HapyLleHne npaswun
0hOPMMEHNS NN CPOKOB NpeAcTaBneHus
paboThbl.

2 (HeygoBneTsopuTensHo) | HenoHumanue 3agaHHoro sonpoca.
HecnocobHocTb cchopMynmpoBaTh X0Ts Obl
oTAerbHble KoHUENUUU QUCUMNINHGI.
CopepxaHue paboTbl MOMHOCTLIO He
COOTBETCTBYET 3aaHUI0.

MonbiTka cCNMCbIBAHUA, UCMONb30BaHUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
Wy Nonb3oBaHWs NOACKa3KoW ApYroro
Yyenoseka (BHe 3aBUCUMOCTU OT
YCMELHOCTN Takon MOMbITKM).
MpencTaBnexne vyxon paboTel, nnarnar,
nmbo oTKa3s oT NpeAcTaBreHns paboThbl.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UK UHble MaTepuarnbl, HeO6XoAMMble AN OLeHKU 3HAHUWA, YMEHUH,
HaBbIKOB U (UNN) ONbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB

Cemectp 5

MeTogbl nogobus. MpruyYnHbI BO3HMKHOBEHWS!, OCHOBHbIE NpuHLMNbI. [ogobHoe npeobpasoBaHne ypaBHEHUN
HaBbe-CTokca, kputepumn nogobust dunepa, PenHonbaca, Ppyaa n ux omusnmyecknii CMbICH.

2 McTedeHwne xugkocten ms OTBepCTVIVI M HacagkoB. Pacuér CKOPOCTU 1 pacxona, ABNeHna cXXaTtua CTpyu.




YpaBHeHue dnnepa OBUKEHUST HEBA3KOW, HEC)KMMAEMOWN xunakocTn. CTaumoHapHbIe U HECTAUMOHaPHbIE

3
TeyeHus. YpaBHeHue BepHynnu.

4 MpeamerT, uenu n 3agayn rmagpasmKku.
Hacocbl 1 Tpy6onpoBoabl, MPUHUMUMIEI pacYETa HACOCHbIX YCTAHOBOK, XapakTeEPUCTUKM OOBEMHBIX,

5 WHEPLIMOHHbIX HAcoCcoB, TPYOONPOBOAOB, COBMELLEHHAs rpadmyeckas xapakTepucTmka Hacoca u
Tpybonposoga.

6 paduyeckan xapakTepucTuka TpybonpoBoga, YTo 3TO TaKOe, Kak pacCYMTbIBAETCSH, 3a4EM HYXHa.

7 OnpepeneHnsi 1 OCHOBHLIE CBOMCTBA XUOKUX Cpen, CKMMaeMble N HECXKMMaeMble (KanenbHble) XXUOKOCTH.

8 MapameTpbl Te4deHus XnakocTn B Tpybe. Pacxon, cpegHas CKOpOCTb, rMApaBNnYeckuin pagnyc Tpyosl,
3KBMBANEHTHbIV AMAMETP, YpaBHEHME CMNIOLWHOCTY (Hepa3pbIBHOCTM) NOTOKA.

9 MapameTpsbl XXnMakon cpeapl, MAOTHOCTb, BA3KOCTb, CKOPOCTb, IMAPOCTaTUYECKoe AaBneHne — onpeaeneHms un
OCHOBHbIE CBOWCTBA.
MpaBuna pacyéTa cun gaeneHns, 0ENCTBYOWMX HA NPOU3BOSIbHO OPUEHTMPOBAHHbLIE MITOCKME NOBEPXHOCTH.

10 MpumMepsbl pacyé€Ta cun gaBneHnss Ha BEPTUKarNbHYIO 1 FOPU3OHTamNbHYIO KPbILLKY 3a4aHHOW nrowann un
rNyOGUHBI NOTPY>KEHWS.
Mmppaenuyeckue conpoTtueneHus. Onpeaenenus, Tmnbl, GU3NHECKUIN CMbICIT, CNOCOOLI pacyéTa

11 COMPOTUBIIEHUI Ha y4acTKe TpyObl, KO3ULMEHTBI CONPOTUBIEHMI, YpaBHeHMs Japcu — Bencbaxa m
Anbtyns.

12 YpaBHeHNEe paBHOBECKSI HEMOABWKHOW XMAKOCTM U OCHOBHOE YpaBHEHUE MMAPOCTaTUKN.
[ncnepcHble cMCTEMBI, 3MYNbCUX, AbIMbl U TyMaHbI, Nbinn. MNapameTpbl ANCNEPCHbIX CUCTEM, pacnpeaeneHue

13 yacTuy, No pasmepam, KOHLEHTpaUWsl, HacbiNHasa u AeNCTBMTENbHAs NOTHOCTb, MOPO3HOCTL. MeToabl
onpegeneHns napameTpoB ANCNEPCHBIX CUCTEM.

14 OtcTamBaHue, ropnsoHTanbHble, pagvanbHble U BepTUKarbHble OTCTONHUKWA, 0COBEHHOCTH, 0bnactu
NPYMEHEHUS, MIChI U MUHYCbI

15 MepemelwmBaHne, TMNbI MeLLANOK, KpUTepmMM MoLHOCTK, PerHonbaca, Ppyaa n cnocob nogbopa MmeLwankm

16 dunbTpOBaHME, NpeaHasHavYeHne, NPUHLMN AENCTBUSA, pUnbTpyoLLMe MaTepuansbl, NITCLI U MUHYCbI.
CkopocTb hunbTpoBaHWE U ypaBHEHME (PUNbTPOBAHUSA

17 YCTaHOBKM KUMSILLLErO Crosi, KOHCTPYKLMS, NpegHa3Ha4veHne, Nnchbl U MUMHYCbI, TMapaBnnyeckas
XapaKkTepuUCTMKa KUMSILLLEro Crosi, KPUTUYECKME CKOPOCTM U CNOCOOLI MX pacyéTta

18 Mokpas ouncTka rasoB oT nbin. OCHOBHbIE NPUHLMMBLI, 0COBEHHOCTM, KOHCTPYKLMUN NOCHI U MUHYCHI,
CKkpy60epbl, NeHHble annapaTbl, ra3onpoMbiBaTenu, Tpyobl BeHTypu

19 PelweHune ypaBHeHus HaBbe-CToOKCa B Criydae CTauMOHapHOro TaMUHapHOro NOToKa B KPYrion Tpy6e, 3aKOoHbI
TeyeHus lNyasenns.

20 3akoH CTokca OBWMKEHMS TNaAKoro LWapuka B BA3KOW XXMUAKOCTU

21 3aKoH COXpaHeHWst IHEPTNN B ABUXKYLLENCSA HECXKMMAEMOW XuakocTu. Hanop, onpegenenune, CKOpocTHas,
nbe3omeTpuyeckasl U reomeTpuyeckasi CoCTaBnsoLLas Hanopa.

22 VcTopusa rmapasnimkn, NHXEHEePHbIE KOHCTPYKLMKM, annapaTthl U 3aKOHbI, OTKPbITblE B 4PEBHOCTMU.
Onpegenexve 1 cMbiCn 3fIEMEHTapHOro o6bEMAa XNAKOCTU. BbiBOL 06GBEMHBIX MAOTHOCTEN CUN TSXKECTH,

23 WHepLUMK, OaBNEHWs, BA3KOCTU. YpaBHEHUS HEPA3PbIBHOCTN NOTOKa. YpaBHeHne HaBbe-CTokca ABMXKEHUS
BA3KOW HECXKUMAaEMOW XXNOKOCTMU.

24 Pacuyét paspexeHusi, cosgaBaeMoro BOAOCTPYMHLIM HACOCOM, UCX0AdA U3 YypaBHeHMsA BepHynnu.

25 MecTHble CONPOTMBIEHNS], UX TUMbI, CNOCOOLI pac4EéTa NageHus Hanopa, YTo Takoe Hanop

26 PeXxumbl Te4EHUS XKNOKOCTU, XapakTePUCTUKa, NPUYNHBI BO3HUKHOBEHUS, (hopMarnbHoe onMcaHme ¢ NOMOLLbH
KpuTepus PelrtHonbaca, ero gousnyecknini CMbICIT U NPOCTENLWNIA BbIBOA,

27 Pacuét ycunus, passmBaemoro ruapaBnnyeckum npeccom

o8 vopaBnuyeckuii yaap, noYemMy BO3HWKAET, NOMe3Hble U BPEL4HbIE CBOWCTBA, CNOCOOLI MCMOMNBb30BaHNSA U
npeaoTBpaLLeHus

29 FeomeTpuyeckme napameTpbl TPyOONpPoOBOAOB, BHYTPEHHUIN N BHELLIHUI AnameTp, LLePOX0OBaTOCTb,
3KBUBANEHTHbIA AMaMeTp

30 PexrMbl TeueHnst Bogbl B TpyOONpoBoaax B 3aBUCMMOCTU OT CKOPOCTU U LLIEPOXOBATOCTU, MTMAPABINYECKHN
rnagkve u wepoxosarble TpyObl

31 KuHeTuka ocaxaeHuns YacTtul, 6nmnskux k cdheprnyecknm B BA3KMX cpeaax, unucna PenHonbaca, Apxumena u nx
CBS13b B NNaMMHapHON 1 TypbyneHTHOM obnactu

32 Cnocobbl pacyéTta 1 nogbdopa OTCTOMHUKOB

33 LIMKNOHbI, LLeHTpUdyrv, BUXpEBLIE KAaMepbl, NpeaHa3HavYeHne, NPMHUMN paboTbl, JOCTOMHCTBA U HeQOCTaTKN

34 OnekTpounbTPbI, HA3HAYEHNE, KOHCTPYKLMS, NPUHLMN 4ENCTBUS, NIOChI U MUHYCBI, Cnocobbl nogbopa u
pac4éTta pa3mepoB

35 paBUTaLMOHHAsA OYUCTKA ra3oB OT MbifK, NbIEBbIE MELLKN 1 Kamepbl, NPUHLMN eNCTBUS,, OCOBEHHOCTH,
NCbl U MMHYCbI, CNOcoObI pacyéTa 1 nogdopa

36 Cnocobbl pacyéTta un nogbopa LeHTpudyr

37 M'maponpuBoAabl, TUMbI, KOHCTPYKUUK, MPUHUMN OENCTBUSA, JOCTOMHCTBA U HEO4OCTATKU.




yCTpOVICTBa ANnA NSMepeHunsa CKOpoCTu N pacxoda XUOKOCTU 1 ra3a, fionactHble, NonjiaBKkoOBbIE, Muto-

38 MpaHaTna v 4p, KOHCTPYKLUMW, MPUHLMM AeWCTBUS, NIOCH! U MUHYCBI.

YCTpoicTBa AN u3MepeHust AaBneHunsi, MaHomeTpbl, U 06pasHUKi, KOHCTPYKLUMK, MPUHLMM AeNCTBuS,
JOCTOMHCTBA U HEOOCTaTKU.

39

40 BopgoHanopHble 6allHu, yCTPOWCTBO, 3a4eM HYXXHbI, NIChl U MUHYChbI

BOJJ,OI'IpOBO,ElHaH apmMmartypa, BeHTUNun, 3aaBXkun, nepexoaHnkn, coegnHeHuns, TpOVIHVIKVI, KOHCTPYKUUH,

41
0COBEHHOCTK, NIOCH! Y MAHYCbI

42 MopLuHeBoOn HAacOC OAHOCTOPOHHMUI, YCTPONCTBO, JOCTOMHCTBA M HEQOCTATKM.

43 MopLuHeBOn HAacOC ABYXCTOPOHHUIN NPUHLUN OENCTBUS, YCTPONCTBO, JOCTOMHCTBA N HEAOCTATKMU.

44 MnyHXepHbIR Hacoc, NPUHUUN AENCTBUS, YCTPONCTBO, JOCTOMHCTBA U HE4OCTaTKu.

45 MembpaHHbIN Hacoc, NPUHLMN AENCTBUS, YCTPOWCTBO, JOCTOMHCTBA U HE4OCTaTKM.

Cnocobbl crnaxueaHus nynbcauuii npu paboTe NopLIHEBbLIX HACOCOB, MHOTOLMIMHAPOBLIE HACOCHI,
BO3AYLLUHbIE KOMMaKm

46

47 PoTauunoHHbIN NnacTMHYaTbIn HAcoC, NPUHLMN AENCTBUSA, YCTPOUCTBO, JOCTOMHCTBA U HEAOCTATKM.

48 BogokonbLeBon Hacoc, NPUHUKUN ENCTBUS, YCTPONCTBO, JOCTOMHCTBA M HEAOCTATKM.

49 LLlecTepéHHbIN Hacoc, NPUHLUMN OEeNCTBUS, YCTPONCTBO, AOCTOMHCTBA W HEAOCTaTKu.

50 BuHTOBOM Hacoc, NpMHLMN AEeNCTBUSA, YCTPONCTBO, AOCTOMHCTBA W HEAOCTaTKMN.

51 mapaBnuyeckme Npecchl, HasHavyeHue, KOHCTPYKLUMU, NIOCHI U MUHYCHI.

52 OceBoVi BEHTUNATOP KOHCTPYKLMSA, OCOBEHHOCTH, NIOCHI U MUHYChI

53 LleHTpobexHbI Hacoc, yCTPONCTBO, MPUHLIMIN AENCTBUS, OCODEHHOCTU, MITHOCHI U MUHYCBI

54 MHoroctyneHyaTtas Typborazogyska, yCTPONCTBO, paboTa, Nochl U MUHYChI

55 BuxpeBow Hacoc, yCTPONCTBO, MPUHLIMIN AENCTBUSA, OCOOEHHOCTU, NIKOCHI U MUHYCbI

56 CTpyWiHble HAcoCbl, KOHCTPYKLMU, NPUHLIMI AENCTBUS, OCOBEHHOCTM, MIHOCHl 1 MUHYCbI

57 OpnudThl, KOHCTPYKLMMW, NPUHLMN AENCTBUS, OCOBEHHOCTH, NICHI U MUHYCHI

58 MOHTEXI0, KOHCTPYKLMW, MPUHLMM OENACTBUSI, 0COBEHHOCTU, NIOCHI U MUHYCBI

59 MapaBnMyeckuin TapaH, KOHCTPYKLUW, MPUHLMM OEACTBUS, OCOBEHHOCTM, NIOCHI Y MAHYCbI

60 LllekoBasi gpoGurika, KOHCTPYKLMS, NMPUHLMM OEACTBUS, JOCTOMHCTBA U HEQOCTaTKU

61 LLlapoBble MenbHULbI, KOHCTPYKLUS, 0COBEHHOCTH, MIHOCHI U MUHYCBI

62 BubpomenbHULbl, yCTPOMUCTBO, NPUMHLMN paboTbl, 0COOEHHOCTM, NAKCHI U MUHYCbI

63 KonnovgHas menbHUUA, KOHCTPYKUNS, 0COBEHHOCTH, NKOCHI U MUHYCHI

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycMoTpeHbI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHNA (3agayuu, Kerchbl)

Ne n/n YcnoBust TMNoBbIX 3a4a4

1 Bo cKOmnbKO pa3 HeobXxoaMMO YMEHbLIMTL ANVHY TpybonpoBoaa, YTobbl NoTepsi Hanopa Ha TpeHne
ocTaBanach NoCTOSIHHOW NMPW CHKEHWUM TeMnepaTypa Boabl C

90 oC go 10 oC. Pexxum TeueHMs1 NaMUHapHbIN.

2 Onpepenutb pacxof Boabl B Tpybonposoge anuHon 100 M u anameTtpom 73x1,5 mm. MNoTepst Ha TpeHune
— 5 M. KoathdhmumeHT TpeHnsa 3aB1CUT TOMbKO OT LWepoxoBaTocTu, pasHon 0,03 mm.

3 Paccuutartb koachduumneHT nonesHoro genctens LeHTpobexHoro Hacoca. lNMogaya Hacoc-180 m3/u4.
MnoTHocTb xumakocTtu - 900 kr/m3. Hanop Hacoca — 50 m. 3aTpayeHHas mowHocTb — 3000 Br.

4 OnpegenuTb MakcMMarbHbIA gMamMeTp WwapoobpasHom YacTuLbl, OCaXKaeHNe KOTOPOM NPONCXOAUT NpuU
namuvHapHom pexume (Re = 0,2). Temnepatypa Bogbl — 15 oC. NnoTtHocTb YacTtuy, — 1650 kr/m3.

5.3 MeToanyeckue maTepuansi, onpegensiolime npoueaypbl oueHMBaHWUsA 3HaHUWA, YMEeHUI, BNageHui (HaBbIKOB
1 (MNn) NpakTU4ECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arolerocs K NpoMeXXyTo4HOM aTrecTauum 1 NnopsaaokK NMIMKBUAaUUM akageMnyeckomn
3a0/MKEeHHOCTHN

MpoBeneHne NPoOMeEXyTOYHON aTTeECTaLMN pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CI6IMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIIS YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTauum 00ydatoLLmMXCs»

YcnewHas caada nabopaTopHOro npakTukyma

PelleHne 1 npoeepka 3agaHHbIX Ha AOM 3a4ad (ecnv NpeayCcMOTPeHbI MTaHOM NPakTUYecKne 3aHATUS)

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMu No AucuUnInHe

YcTHas + MuncbmeHHas KomnbloTepHOe TeCcTupoBaHue NHas

5.3.3 OcoGeHHOCTU NpoBeAeHUs NPOMEXYTOYHOMN aTTecTauMmu No AUCLUNIMHe
40 MUHYT Ha NOAroTOBKY Ha TPW BoMpoca B 9k3aMeHaLMoHHOM Gunete



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE QUCLIUMIIUHDbI
6.1 YyebHasa nutepatypa

ABTOp

3arnasue

MN3paTenbcTBO

| [op n3paHusa |

Ccbinka

6.1.1 OcHOoBHas y4yeOHasa nuTepartypa

barpos W. B., Yynkosa | lMpouecckl n annapaTbl http://publish.sutd.ru/
3. H., WaxaHos B. [. XUMUYECKOWN TEXHOMOrMN. chne.: Crieryntg 2013 tp_ext_inf_publish.ph
JTabopaTopHbIN NpakTukym p?id=1861
PomaHkos IM1. T, Maccoo6meHHbIe npoLecchl c N VDI http://www.iprbooksh
dponos B. ®., dniMciok | xummnyeckom TeXHONormm aHKT-1 '€Tepoypr: 2017 op.ru/67361.html
o M. XNUMUBOAT
Pomankos, M. I"., MeToabl pacyeTa npoueccos http://www.iprbooksh
®ponos, B. ®., W annapaTtoB XMMUYECKOW CaHkT-lMeTepbypr: 2020 op.ru/97815.html
dnucrok, O. M. TexHonoruu (npumepsbl 1 XUMNBOAT
3agayn)
6.1.2 [lononHuTenbHasa y4yebHas nutepatypa
Yynkosa 3. H., MmpporazognHamuka. http://publish.sutd.ru/
LaxaHnos B. [., KoHTponbHble paboThl Cre.: crieryntg 2014 tp_ext_inf_publish.ph
Barpos W. B. p?id=1576
Kanango, A. B., MmaopaBnuka, rmapoMallnHbl . http://www.iprbooksh
CeppatokoBa, E. A. " rVIpﬂpOI'IHeBMOI'IgVIBOJJ, Tyrawck: Knura 2020 opﬁu/lllZl%.html

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. OBC «IPRbooks», http://www.iprbookshop.ru

2. OBC «CrerynTtay, http://publish.sutd.ru

6.3 lNepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoOro oéecne4vyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepmanbHO-TeXHU4YEeCKOW G6a3bl, HeOGX0AUMOM ANs OCcylLUeCTBIIeHUA obpa3oBaTeslbHOro
npouecca no AucuunnuHe

YcTaHoBKa Ans n3mMepeHuna rmapoctaTtn4eckoro gaBneHunsa

YcTaHoBKka Ans n3y4yeHnsa paBHoOBeCUA XNMOKOCTU BO BpallalolemMmca cocyae

YcTaHoBKa Ans N3y4eHUsa pexxmmMmoB Te4YeHNA XUOKOCTU
YcTaHoBka ans n3mepeHnsa BA3KOCTU BOOHbLIX paCcTBOpPOB

YcTaHoBKa aAnsa onpeneneHns pacxoaa }XUAKOCTU NPU UCTEYEHUN M3 OTBEPCTUIA U HACaAKOB

YcTaHoBKa Anst onpeaeneHnst ConpoTUBIIEHUI TEYEHMIO XKUAKOCTM B Tpy6onpoBoae, MECTHbLIX U Mo AnuHe
YcTaHoBKa Ans UcnbiTaHus LeHTpobexHoro Hacoca

YcTaHoBKa Anst UCNbITaHWs LLeCTEPEHHOro Hacoca

YcTaHoBKa Anst 3y4eHUst CKOPOCTU (PUNbTPOBaHUA

YcTaHoBKa Anst U3y4eHUs CONpPOTUBIEHUS KUMALLEro Cros

AyauTopus OcHalleHune

MyanmmeanlHoe o6opyqosaHme, KOMMbOTEPHAA TEXHNKA C BO3SMOXXHOCTbIO NOAKITIOYEeHUA K
cetn «/IHTepHeT» 1 obecnevyeHnem SOCTyNa B 3NEKTPOHHYI0 MHPOPMALMOHHO-
obpasoBaTenbHyto cpeay

KomnbloTepHbIn knacc

MynbTumeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas Mebenb, Aocka
JNlekynoHHas Y Py P

ayautopust

CneuuanuamposaHHasa mebenb, gocka
YyebHas ayautopust
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